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Obwwme cBengeHUs

TpancnoptHas cucrema Poccuiickoit denepanny BKIIOYAET aBTOMOOUIIbHBIN, BO3AYyII-
HBIH, )KEeJIe3HOJOPOKHBIN, MOPCKOW, BHYTPEHHUI BOJHBINA U TPYOOIIPOBOIHBIN BU/IbI TPAHCIIOPTA.
DneMeHTaMH TPaHCIOPTHOW CHUCTEMBI SIBJISIOTCS TAK)KE MPOMBIIIIEHHBIM TPAHCIOPT U FOPOJICKOM
o0IIecTBeHHBIN TpaHCopT. TpaHcHopT obecreunBaeT noiaydeHue okoio 8 % BBIIL. Ha tpanc-
MOPTE 3aHATO CBHIIE 3,2 MJTH. YEJIOBEK, YTO coCcTaBisieT 4,6% paboTaroiiero HaceIeHus.

PasButne TpaHcnopra u Ipyrux orpaciied S5KOHOMHKH TECHO B3aUMOCBSI3aHBL. XapakTep
MOJIBU’KHOCTH HAaCeJIEHUs, YPOBEHb Pa3BUTHUS MPOU3BOJACTBA M TOPTOBIIM OINPEAEISAIOT CIPOC Ha
YCIIyTH TpaHcmopTa. BmecTe ¢ Tem, TpaHCTIOPT SBIISIETCS CHCTEMOOOpa3yomuM (HakTopom, BIHSIS
Ha YpOBEHb JKU3HU U Pa3BUTUE MPOU3BOAUTEIbHBIX CHJI.

OCoBEeHHOCTM TPAHCMOPTHOrO OBCNYXMBAHMUS FOPOLOB

["opockoii u mpUTropOAHBINA TPAHCIIOPT MPEACTABIISIET COO0M TPAHCIIOPTHYIO CUCTEMY, KO-
Topas OO0BeAUHSIET pa3jMyHble BUJBI TPAHCIIOPTA, OCYIIECTBJISIONINE MEPEBO3KY HACEICHUS U
IPy30B Ha TEPPUTOPHUH TOpoJa U OirKalieil mMpUropoaHOil 30HbI, a TAKXKE BBHITOTHSIIOUIUX Pl
paboT, HEOOXOAMMBIX JJISI HOPMATBHOW KU3HEICATSILHOCTH JIFOIeH (HarmpuMep, yoopka Mycopa,
CHera, TMOJIUB YJIUII U Jp.).

K TpancnopTHOM cucTemMe ropoaa OTHOCATCSH:
— TPaHCIOPTHBIE CpeACTBa (ITOJABUKHOM COCTAaB);
— MyTEeBbIE YCTPONCTBA (peiIbCOBBIE MYTH, TOHHENH, SCTaKaAbl, MOCTbI, CTOSHKHU, ITyTETIPOBO/IBI,

CTaHIUN);
— yCTpOICTBa SHEProcHa0KeHUsI (TArOBbIE MOICTAHINH, KaOelbHbIe M KOHTAKTHBIE CETH, 3arpa-
BOYHBIC CTAHIIUHU);

— MecTa XpaHeHUs TPAHCHIOPTHBIX CPEACTB (AET0, rapaki);
— CTaHIIUU TEXHUYECKOT'0 00CTY>KUBAHUS, PEMOHTHBIE MAaCTEPCKUE U 3aBOJIBI;
— YCTpOICTBA CBSI3U, CUTHAIM3AINH, OJIOKUPOBKH, TUCHIETYEPCKOTO YIIPABICHUS TPAHCIIOPTOM.

B TpancnopTHyo cucteMy ropojia BXOJSAT TaK)Ke BETOCUIIE b, ISl KOTOPBIX B €BPOIIEH-
CKUX CTpaHax BbIJENICHBI CIICI[HAIbHbBIC BEIOCUIIETHBIE TOPOKKH.

[lepen ropoJCcKUM MaccaXUPCKUM TPAHCIIOPTOM CTOMT 3ajaya JOCTaBKU MACCAXKHUPOB K
MECTy Ha3HAaYEeHMsI C MAKCUMAIIbHBIMH y100CTBaMU NP MUHUMAJIbHBIX 3aTpaTax BpeMEeHH, TpyAa
u cpenctB. ['opojickasi TpaHCIIOPTHAS CHCTEMa COCTOUT U3 TPAJUIIMOHHBIX, HETPAJAULIMOHHBIX U
cnenupuIecKux BUOB FTOPOJICKOTO TPAHCIIOPTA.

Kaaccundukanusi BUI0B ropoJicKOro TpaHCnopTa

CoBpeMeHHBI TOpOACKON TPAHCIIOPT MO CBOEMY Ha3HAYCHUIO MOpa3/IeNsieTCs Ha CIIey-
IOII[MEe KaTEeTOPHH:



a) MaCCaKUPCKUI — 3JIEKTPUPHUIUPOBAHHBIC KeJIe3HbIE JOPOTH, METPOIIOIUTEH, TPaM-
Baif, MOHOPEJIBCOBBIN TPAHCIIOPT, TPOJIEHOyC, aBTOOYC, KOHBEHEPHBIN TPAHCIIOPT, JIETKOBBIC aB-
TOMOOWJIM, MOTOPOJUIEPHI, MOTOLIMKJIbI, BEJIOCHUIIEbI, PEYHOM TpaMBaii, BEPTOJIETHI;

0) Tpy30BOif — I'Py30BbIC aBTOMOOWIIH;

B) CHEIMAJbHbI — CaHUTapHbIE U IOKAPHbIE aBTOMOOWJIM, aBTOMOOWIHU A YOOpKU
YJIUI U TOMOBJIAJICHUM U T. II.

B cBoto ouepenp, naccaKUpPCKUil TPAaHCHIOPT B 3aBUCUMOCTHU OT BU/JIA I10JIb30BaHUSI TPaHC-
MOPTHBIMU CPEACTBAMM U UX NMPUHAJIEKHOCTH MOXKET OBITh IIOJIPA3/AEICH Ha TPU FPYIIIBL:

1) o0OmIecTBeHHBIN MacCOBBII OOIIETO MOJIb30BAaHMS — MEKTPHU(PHUIIMPOBAHHBIE KEJIE3HBIC
JIOPOTH, METPOIIOJIUTEH, TPAMBali, MOHOPEIHCOBBINA TPAHCIIOPT, TPOIIEiiOyc, aBTOOYC, KOHBEHEp-
HBIM TPaHCIOPT U BEPTOJIETHI;

2) oO11iecTBEeHHbBIN HHANBUAYAIBHOIO NT0JIb30BaHUS — TAKCH, JIETKOBbIE aBTOMOOWIIH IIPO-
KaTa 1 BEJOMCTBECHHBII;

3) ynu4HBIA MHAMBHUIYAIbHOTO MOJb30BAaHUS — JIETKOBBIE aBTOMOOWIIN, MOTOPOJUIEPHI,
MOTOLMKJIIbI U BEJIOCUTIEbI.

OO0111eCTBEHHBIN U TUYHBIN TPAHCHOPT UHAWBUIyaJIbHOTO MOJIb30BaHUS 10 YCIOBUSIM Op-
TaHU3alUK IBKEHHUS MOKHO OObETMHUTH 110/ OOLIUM Ha3BaHHUEM — JIETKOBOW aBTOMOOMIIBHBIM
TpaHCcopT. MaccoBBIi TpaHCTIOPT OOIIETO MOJIB30BAHMS OTIMYACTCS 3HAUYUTEITHLHOU M0 CpaBHE-
HUIO C UHJIMBUYaJbHBIM TPAHCIIOPTOM BMECTUMOCTBIO M OOJIBIION MPOBO3HOM CIIOCOOHOCTHIO.
XapakTepHoil 0COOEHHOCTHIO MAaCCOBOTO TPAHCIIOPTA SIBJISIETCS TO, UTO OH pabOTaeT Ha yCTaHOB-
JIEHHBIX MapuIpyTax.

Ennnas TpaHcmopTHas cucrema JI000ro ropoja, Kak IpaBUio, COCTOMT M3 HECKOIBKHX
BUJIOB TpaHcnopTa. OCHOBHBIMH ITOKA3aTENsIMH, XapaKTePU3YIOIUMHU pabOTy KOHKPETHOTO BUia
TPAHCHOPTA, CIEAYET CUMTATh IPOBO3HYIO CIIOCOOHOCTh U CKOPOCTh IBMXKEHUS.

Knaccudukauyms n obuwme tpeboBaHus K MmalumHam 1 obopygoBaHmto

Mexanuzanus B JKKX — o7H0 U3 BaXHEHIIINX HanpaBieHUH pedOpMbI KUITUIITHO-KOM-
MyHajgpHOTO X03siiicTBa (JKKX), mpoBoaumoii B HacTosimee Bpemsi B Hamieil ctpane. OCHOBHas
uenb Mexanuzauuu padot B JKKX — moBbllieHne Npon3BOAUTENLHOCTH TPYIa U OCBOOOXKACHNE
YeJlIoBeKa OT BBIIIOJHEHUS TSKEIbIX, TPYJOEMKHUX U YTOMHUTEIbHBIX OTepaIiii, a TaKkKe CHIDKEHHE
ce0eCTOMMOCTH BBIMOJIHIEMbIX PaboT.

Mexanu3anusi paboT OCYIIECTBISETCS C MOMOIIBIO MAITMH U MEXaHU3MOB.

MammnHa — yCTpONCTBO, COBEpILIAOIee MOJIe3HYI0 paboTy ¢ nmpeoOpazoBaHUEM OJTHOTO
BH/JIa DHEPTHH B JPYTOH.

MainHa COCTOUT U3 HECKOJIBKMX MEXaHU3MOB, O0bEIMHEHHBIX OOIIUM KOPITYCOM, paMoii
WJIM CTAaHWHOW W MpeHa3HAYCHHBIX IS BHITIOJHEHUS ONPEAETICHHON paOoThI.

MexaHu3M — 3TO COBOKYITHOCTbH MOJBM)KHO COCTUHEHHBIX 3BEHbEB, COBEPIIAOLINX MO/
JeMCTBHEM MPUIIOKEHHBIX CUJI ONIPEJICIICHHbIE ABIKEHUS.

Ha mamune ycranaBnuBaeTcsi, WM HaBeIIUBaeTCs, pabodyee 000pyI0BaHUE, C TOMOIIBIO
KOTOPOT'O BBIOJHSIOTCSA TEXHOJIOTMYECKHEe onepanuyi. MalHbl, Ha KOTOPbIX MOHTHPYETCS pa-
6oudee 060opy10BaHME, Ha3bIBAIOTCS Oa30BbIMU. HekoTopble BBl pabouero 060py0BaHHs MOTYT
(YHKIIMOHMPOBATH U CAMOCTOSITEIbHO, 03 0a30BBIX MAIIIKH.

Bricmieit dopMoil MexaHHM3alMK SBISETCS ABTOMATH3aUMsA, TIPU KOTOPOW (YHKIMH
yIpaBlIeHUs U KOHTPOJIS, paHee BBITOTHSABIINECS YeTOBEKOM, MEPEIatoTCs aBTOMATUKE U MUKPO-
nporieccopHOi TexHuKe. Llens aBToMaTH3aMy B KOMMYHAJIBHOM XO3HCTBE 3aK/II0YAeTCs B €lle



OoJbIIIeM MOBBIIEHUH Y(PGEKTUBHOCTH TPYAA M yIIyUYIIEHUN KauyeCTBa BHIMOJIHAEMBIX pPaboT. AB-
TOMaTH3aIHs paboT OCYIIECTBIIIETCS C TOMOIIBIO aBTOMATOB, POOOTOB I MAHUITYJISITOPOB.

ABTOMAT — 3TO YCTPOWCTBO (MM COBOKYITHOCTh YCTPOMCTB), BHIIOJIHSIONIEE 110 33JaH-
HOI IporpaMme BCe OTIepalry B IPOLIECCax MOTyUYeHus1, TpeoOpa3oBaHus, Iepeiayn HIIU UCTIONb-
30BaHUS SHEPTHH, MAaTePHAIOB, HHPOPMAIIUH.

PoboT — 5T0 MammHa ¢ aHTPOOMOPGHBIMH (YETOBEKOIIOIOOHBIMU) IEHCTBUAMH, TIPE-
Ha3HAYEHHAas I aBTOMATH3alMU PYYHOTO (DU3UYECKH TSDKEIOTO, BPEAHOTO M MOHOTOHHOTO
TPYAa, a TAaKXKe JJIsl BBIOJHEHHUS paOb0OT B HEOCTYITHBIX, TPYAHOIOCTYITHBIX WM HEOE30MaCHBIX
JUISL JIFOJIEH MECTaXx.

MaHuIyJSITOP — 3TO MEXaHU3M, OCYIIECTBIISIONINI O] YIIPaBICHHUEM OTepaTopa Jeii-
CTBWSI, aHAJIOTUYHBIC JCWCTBUSIM PYKH YEJIOBEKA.

Jl1st BBITIOJTHEHUSI ONPEICTICHHBIX BHIOB PabOT MalIMHBI 00BETUHSIIOTCS B KOMITJICKTHI U
KOMILJICKCHI.

KoMmieKT MaliMH — 3TO COBOKYITHOCTH B3aMMOCBSI3aHHBIX MAIIMH, BBITIOTHSIONINX
OTIpeIETICHHYI0 padoTy, COCTAaBIISIIOILYIO, KaK IPAaBHJIO, JOCTATOYHO CAMOCTOSITENIbHYIO 4acTb
TEXHOJIOTUYECKOTO Tporiecca. Hampumep, KOMIUIEKTHI MaIIWH:

1. CHETOOUHCTHUTEh — PACHPEICTUTENh AaHTUTOJIONETHBIX MAaTEPHUAIIOB; 2. TOIMETAITBFHO-
yOopoUYHasi MalHa — TOJIMBOYHO-MOEUHAs MAIlIHHA.

Kommieke MalMH — 3TO COBOKYITHOCTh B3aWUMOCBSI3aHHBIX MAIlIUH, BBITIOTHSIONINX 3a-
TAHHBIA TEXHOJOTHUYECKHI Mporiecc. B cocTaB koMImiekca MOTYT BXOJAUTh HECKOJIBKO Pa3IMIHBIX
KOMIUIEKTOB MalinH. HarmpumMep, KOMITJIEKC MalIvH /ISl 3MMHETO COAECPIKaHuUs TOPOJICKUX TePPH-
TOPUI MOXKET COCTOATh U3 JIByX KOMIIJIEKTOB:

1. CHEroOYHCTUTENh — pacHpeeIUTeNlb aHTUT OJIOJIEAHBIX MaTEpHAJIOB;
2. CHEeromnorpy34uk — aBTOCAMOCBAJIBL.

Ha 3aBogax mo c:xuranuio u rnepepadoTke TBEPABIX OBITOBBIX OTX0I0B 000pYA0BaHHE 00b-
€IMHAETCA B TaK Ha3bIBa€Mbl€ TEXHOJIOTMYECKHE KOMITJIEKCHI.

TexHoJIOrHYecKUili KOMILIEKC — ATO KOMIUIEKC, COYETAIOIINI TEXHOJIOTHYECKOe 000py-
JIOBaHUE U aBTOMAThl, 0OBEANHEHHbIE IOTOUHO-TPAHCIIOPTHOM M CKJIAJICKOW CUCTEMOMN U CHUCTe-
MO KOHTPOJIS U yIIPaBJICHUS.

Knaccugukanuo KoMMyHaJIbHBIX MAlIMH U 000pyA0BaHUs Haubosee ya00HO TPOBOANUTh
110 BUJAaM paboT, BBIIOJHAEMbIX KOMMYHAJIbHBIMU Cily>k0amu. VIcXo[s U3 4ero uMeeM cienyro-
I1€ OCHOBHbIE IPYIIIIbI:

— MalIMHbl 1 000pYyJIOBaHUE JUIS COJEPXKAHMsI FOPOACKUX TEPPUTOPHI B XOJIOAHOE BpeMs
roja;

— MalIMHbI ¥ 000pyI0BaHUE JUIsl COAEPKAHUS TOPOICKUX TEPPUTOPHIL B TEILIOE BpEeMs IroJ1a;

— MalIMHbI U 000pYJ0BaHUE JUISl 03€JI€HEHHsI TOPOACKUX TEPPUTOPHIA;

— MalIMHbl 1 000pyJJ0BaHuUE [yl cOOpa U TPAHCIIOPTUPOBKHU OBITOBBIX OTXO/IOB;

— TEXHOJIOTHYECKHE KOMILIEKCHI ISl 3aXOPOHEHUs U N1epepabOTKU OBITOBBIX OTXOO0B;

— MaIIMHBI JUI BBIMOJIHEHHs aBapUUHBIX U PEMOHTHBIX padoT.

Kaxxias rpynna MaiuH nojapaszaesnsercs Ha HOArpyibl (HapuMmep, cpeid MaliuH 1 000-
PYJOBaHUS A7 COAEPKAHUS TOPOJICKUX TEPPUTOPHUIl B XOJIOTHOE BPEMS T'0/1a MOT'YT HAXOUThCS
CHETOOYHCTHUTENH, CIeNUATU3UPOBAHHBIE OTPY3YUKH, PACIIPEACTUTENN aHTUT OJIOJIEIHBIX MaTe-
pHaJIOB, CHETOIJIaBUJIbHBIE CTAHIMU U T. 11.).

BHyTpH Ka)k70¥ MOArPYMITEI MAIIMHBI IEJIATCS HA THIIbI, OTJIMYAIOLIUECS APYT OT JApyra
KOHCTPYKILIMEH OT/ENbHBIX Y3JI0B WM BCEH MalIUHBI B 11€JI0M (HampuMep, CHETOOUYHUCTUTEH O



TUIy pabodero opraHa JeyisT Ha IUTYXKHBIC, TUTYKHO-POTOPHBIE, ITHEKOPOTOPHEIE, (Dpe3epHbIC U
(bpe3epHO-poTOpHBIE). BHYTpH Ka)K0T0 THITA MAIIMHBI Pa3eIIaiOTCs Ha TUIIOPa3MephI (MOJIENN),
OTJIMYAIOILIUECS APYT OT APYyra TEXHUYECKUMU XapAKTEPUCTHUKAMHU (IPOU3BOIUTEIBLHOCTBIO, pa3-
Mepamu pabouero opraHa, Maccoi, rabapuTamMmu, MOITHOCTBIO | T.JI.), HO OJHM3KHE 10 KOHCTPYK-
1107078

[To pexumy paboTHI Pa3IMYarOT MAIIUHBI IUKIUIECKOTO (IEPHOIMISCKOTO) H HEIIPEPHIB-
HOTO JICHCTBHSL.

MamuHbl HUKJIMYECKOT0 JelcTBHS (10 METaIbHO-yOOPOUHBIE, TOJIMBOMOCUHBIE, CHE-
TOOYUCTHUTEIH, MyCOPOBO3bI U JIP.) TIPOU3BOISAT BCE OINEpaIlUU B ONPEACIICHHOM MOPSJIKE, TTOBTO-
psis UX Yepe3 HEKOTOPhIE TPOMEKYTKH BPEMEHH.

MamuHbI HenpPepbIBHOTO AeiCTBUA (MHOTO-KOBIIIOBBIE MTOTPY3YUKH, THEBMOTPAHCTIOPT
TBEPJIIX OBITOBBIX OTXOJIOB U JIp.) MPOU3BOIAT BCE OMepaluu (3arpys3ka, TpaHCIIOPTUPOBKA, BBI-
rpy3Ka U Jp.) HENIPEPHIBHO.

JIoOCTOMHCTBaMU MalllUH IUKIWYECKOTO JCUCTBUS SBIISIETCS UX YHUBEPCAIBHOCTD U MPH-
CIOCOOJICHHOCTh K pabOTe B Pa3JIMUHBIX YCIOBUSX, @ MAIITUH HETIPEPHIBHOT'O ACUCTBUS — 0O0JIb-
11ast IPOU3BOAUTEIILHOCTD, OHH JIYHIIIE MTOAXOIAT Il aBTOMAaTHU3aIuu padoT.

[To cTenenu MOIBM>KHOCTH MAIIMHBI ¥ 000PY0BaHUE MOTYT OBITh MIEPEIBUKHBIMU, TIEpe-
HOCHBIMU U CTAIIMOHAPHBIMHU, TIPUYEM TIEPBBIC, B 3aBUCUMOCTH OT CIIOCO0a arperaTupoBaHuUsI, MO-
T'yT OBITH CAMOXOAHBIMHU, TTOTYTIPUIICITHBIMH M IIPUIISTTHBIMH.

Kaxmyro caMoxoIHy10 MalliiHy MOKHO TIPEICTABUTh KaK CUCTEMY, COCTOSITYIO U3 IIIECTH
OCHOBHBIX DJICMEHTOB:

pamMa — ciIykuT 6a30i1 [Isl yCTAaHOBKH BCEX Y3JIOB U arperaTtoB MallluHbI;

CUJIOBOE 000pYyA0BaHMe — SIBJISICTCS] KICTOYHUKOM WJIM TPeoOpazoBaTesieM SHEPTUU B Me-
XaHUYECKYI0 paboTy;

TPaHCMHCCHS — TIEPEaeT JBMKEHHUE OT JIBUTATeNsl K XOJI0BOMY 00OpyI0BaHMIO, pado-
YeMy OpraHy U APYTUM HCHOJIHUTEIbHBIM MEXaHU3MaM;

X0/10B0O€e 000pyI0BaHMe — CIY>KUT JUIsl IEPEIBUKEHHS] MAIlIUHBI B pabo4yeM U TpaHC-
MIOPTHOM peXHMaXx, IepeaaeT Ha OMOPHYIO MOBEPXHOCTh HATPY3KU OT CHUJIbI TSHKECTH U BHEUTHUX
BO3JICHCTBUI CO CTOPOHBI 00pabaTbiBaeMoil cpejibl, 00ecTieunBaeT yCTOMUNBOCTh MAILIMHBI;

paGouee 00opyAOBaHHe — OCYIIECTBIIIET TEXHOJOTHYECKHE OMEpallid U B3aHUMOJCii-
CTBYET C BHelTHeH (oOpabaTbiBaeMoi) Cpeoi;

cUCTeMa ynpaBJjeHHss — 00eCleUrBaeT yNnpaBieHUE U PEryJupoBaHue PEKUMa pabOTHI
CHJIOBOI1 yCTaHOBKH, pabouero opraHa u Ipyrux YCTPOMCTB, OCYILIECTBISET 3ayCK U OCTAHOBKY
CHJIOBOTO 000PYIOBaHUS, COSAUHSIET U Pa3beIUHACT CUII0OBOE 000pyAOBaHUE C TPAHCMHUCCHEH.

Ilo 6udy cunosoeo 0b6opyoosamus BHIACISAIOT MAIIUHBI C UCTIOJIB30BAHUEM JBUTATENCH:
BHYTPEHHET'O CrOPaHMsI, IIEKTPUUECKHUX, THIPABINYECKIX, THEBMATHYECKUX U KOMOMHUPOBAH-
HBIX (HampuMep, AU3ENb-JIEKTPUUECKHX, TU3EIb-TUIPABINYECKUX, FIEKTPOMTHEBMATHYECKUX U
T.IL.).

Ilo muny x0006020 060py006aHUs Pa3MUYAIOT MAIIMHBI HA TYCEHUYHOM H KOJIECHOM XOJTY.

Ilo cucmemam ynpagnenus pa3nuvarOT MAIIMHBI C PYYHBIM U aBTOMATUYECKUM yTpaBlie-
HUEM, a 10 cnocoby nepedayu 3Hepeuu K UCHOIHUMENTbHOMY MeXaHu3mMy — MEXaHU4eCKHe, TU]I-
paBiHuecKue, MTHEeBMaTHUECKUE U deKTpudeckue. CyliecTBYIOT TaKKe MallUHbl ¢ KOMOHMHHPO-
BaHHBIM YIIPaBJICHUEM.

Ilo cmenenu yHugepcanvbHocmu MAIIWHBI PA3JeNsaoT HA YHUBEPCAIbHBIC, OCHAIICHHBIE
Pa3IMYHBIMU BHJIaMU CMEHHOTO pabo4yero o0OpyIOBaHMs U TMPUCIIOCOOICHUH /7Sl BBITOJHEHUS



pa3HOOOpa3HBIX TEXHOJOIMUYECKHX ONEpalyid, U ClelualbHble, UMEIOIINE OAWH BHUJ paboyero
000pyZI0BaHUS | MpeIHA3HAYECHHBIE 31 BBIMOJIHEHHS OJHOTO CIEIMAIBHOTIO BIIA padoT.

[Tocneanrie B onpeaeeHHBIX YCIOBHIX PabOThl 00eCTIeunBatOT 00Jiee BEICOKHE TEXHUKO-
SKOHOMUYECKHUE OKA3aTEIH.

CunoBoe 000pyI0BaHUE, TPAHCMHUCCHUS U CHCTEMa yTIpaBJIeHUs, 00ECTIeYBAIOIINE ITPUBE-
JICHUE B ICHCTBHE MEXaHU3MOB MAaIIMHBI U PA0OYHMX OPraHOB, HA3BIBAIOT MPHBOIOM.

1o konuuecmey ucnonv3yemvix 6 Mawune ogueamesneti pa3indaoT 0OAHOMOTOPHBIN (IpyI-
II0BOI) U MHOTOMOTOPHBIN (MHIUBUyaJIbHbIN) IPUBO/BL. B IepBoM ciiyyae Bce MEXaHU3MbI WIN
OTJIEJIbHBIE UX TPYIIIIbI IPUBOAATCS B IEUCTBUE OT OJHON CHUIIOBOI YCTaHOBKH, BO BTOPOM — JUIs
Ka)KJIOr0 MEXaHU3Ma UMEETCs CBOSl MHAMBH/lyallbHAsl CUIIOBasl yCTaHOBKA.

Ipuyennas u nonynpuyenuas mauiuHsl HE UMEIOT JIIEMEHTOB CHUJIOBOrO 00OPYAOBaHUS
JUI CaMOCTOSITEIbHOrO NepeBrkeHus. VX nepeMeniaroT ¢ MoMoIIbko TArada, K KOTOpoMy Ma-
IIMHY NPULEIUISIOT (MPUIEHAas) MM Ha KOTOPBIM ee IepeHss yacTh onupaercs (MOoTynpULer-
Has).

Cmayuonapnas mawuna He UIMEET JIEMEHTOB X0JI0BOI0 000pyA0BaHHUS; OT OJIHOTO pado-
4Yero MecTa K JIpyroMy ee nepeBo3siT TPaHCIIOPTHBIE MAIlIUHBI.

Maiuussl, npuMeHsieMble B KOMMYHAJILHOM XO3SIIICTBE, JOJIKHBI 00€creunBaTh HE00XO0-
JUMYIO MPOU3BOAUTEIBHOCTD, IEPEMENIAThCS 110 A0POraM C MOKPHITUEM B JIOOYIO MOTOYy U B
m000€e BpeMmsi roJla, UMETh BO3MOXKHOCTh pPadOTaTh B CTECHEHHBIX YCIOBUSX, ONPEIENIeMbIX KOH-
CTpyKLHMEHN 31aHUIl U BHYTPUKBApTaIbHBIX TEPPUTOPUH, a TaKkKe ObITH IKOJOTHYECKH Oe3orac-
HbIMH. Bce TpeGoBanus, IpeabsBisieMble K ’TUM MallliHaM, MO>KHO TOJIPpa3AeIUTh Ha KOHCTPYK-
THUBHBIE, TEXHOJIOTUYECKHE, IKCIUTyaTallUOHHBIE, JKOHOMHUYECKUE, TAaTCHTHO-IIPABOBBIE U COLU-
aJIbHBIE.

KoncTpyKkTHBHBIE TPE0OBAHHUS 3aKIIIOYAIOTCS B TOM, YTO MAIIMHA JOJKHA BBIIOJIHATH
omnpeJiesieHHble (QYHKIMM MPU 33JaHHBIX YCIOBUAX pabOThI, OTBEUaTh BCEM IOKA3aTENIsIM COBpe-
MEHHBIX CTaH/IapTOB, ObITh HA YPOBHE JIyUIINX OTEUYECTBEHHBIX U 3apyOeKHbIX 00pa310B, UMETh
BBICOKYIO IIPOM3BOIUTENBHOCTD, IPOYHOCTh U HAAEXKHOCTh B paboTe. Ha cTaguu koHCTpyHnpoBa-
HUS 3aKJIa/IbIBAOTCA U Ipyrue TpeOOoBaHuUs, IPEIbsABIsieMble K MalllMHaM (HallpuMep, 10 TEXHO-
JIOTMH €€ U3rOTOBJICHUS).

TexHosornyeckue TpedOBaAHUM IIPEAYCMATPUBAIOT IPOCTOTY, YA0OCTBO U HU3KYIO CTO-
HUMOCTb M3TOTOBJIEHUS JeTajel, COOPKH COOPOYHBIX €JUHMIl U MAIIUHbI B [eJ0M. TeXHOJI0orn4-
HOCTb KOHCTPYKIUH 3aKJIFOYAETCS] B BO3MOXKHOCTHU HCIIOJIB30BAHUS IPOrPECCUBHBIX TEXHOJIOTUI
IpU ee M3rOTOBJICHUU U COOpKe. Pemoummuas mexumonocuunocms (DeMOHMONPUeOOHOCHb) Ma-
LIMHBI IPeyCMaTpUBaET yA0OCTBO 3aMEHBI Y3JI0B U arperaToB, yHU(PUKALKIO U IpyTHUe BOIIPOCHI
OpraHu3aluy peMOHTA. Y HU(UKALMS 3aMEHbI Y3JI0B CLIOCOOCTBYET IIMPOKOMY KOOIIEPUPOBAHUIO
IIPOM3BO/ICTBA U 00JI€r4aeT MOCTABKH 3allacHbIX YacTeil.

JKCIIyaTallHOHHBbIE TPEOOBAHMSA 3aKJIIOYAIOTCSA B TOM, YTO B IIPOLIECCE IKCILTyaTallun
HE JIOJDKHO OBITh 3aTpYyAHEHUH [IPU IPOBEICHUH TEXHUYECKOT0 00CTYKUBAaHHUS MAIlIMHbI (CMa3bl-
BaHUS, PETYJIMPOBKH, 3aIIPABKU U JP.) © MOHTaXKHO-AEMOHTAXHBIX pabOT MU 3aMeHe COOPOUYHBIX
€IMHHLL, arperaToB M Aeraneil. MamuHa JoKHA OTBEYaTh CBOEMY HAa3HAUEHUIO U UMETh B IIPO-
W3BOJICTBEHHBIX YCJIOBHSAX 3aIUIAHUPOBAHHBIE MOKaszarenu. lIpu skcmuryaranmu CTpOUTENBHOU
TEXHUKH HEOOXOIMMO TaKXKe yUYUTHIBATh BOIIPOCHI, CBA3aHHBIE C OXPAHOM OKpY Karolei cpeibl.

JKOHOMHUYECKHE TPeOOBAHUS B OCHOBHOM COCTOSIT B CHM)KEHMHM CTOMMOCTH CaMOM Ma-
IIMHBI, €€ HKCIUTyaTal[ii U CTOMMOCTHU €IMHHIIbI BEIpabaThIBaeMOM €10 MPOAYKIUH, 00eCTIeYeHUN
ee SKOHOMHUYECKOH 3((HEeKTUBHOCTH.



IIaTeHTHO-IPaBOBBIE TPEOOBAHUS ITPEIYCMATPUBAIOT ATCHTHBIC YUCTOTY (OPUTHHAIb-
HbIE€ pELICHMs B KOHCTPYKLMU MAIIVH) U 3alUTY (3a4BKU HA U300pETEHUE U MaTEHThl) MAIIUH U
SBIISIIOTCSl BOKHEHIIUMH KPUTEPHSMU IS ONPEAETICHUS KOHKYPEHTOCIIOCOOHOCTH MPOIYKIHH
KaK Ha BHYTPEHHEM pBIHKE, TaK U 32 pyOexxoMm.

CoumajibHble TPeOOBaHUS 3aKITIOYAIOTCS B 00ecTiedeHnH Oe30MacHOCTH TPYAa MPH KC-
TUTyaTallid MAaIlIWHBI, OJaroNpHsTHBIX YCIOBHH pabOTHl MalIMHHCTA (BOAWTEIs, OIeparopa),
y100CTBa yIpaBIeHHUS MAIIMHOW U €e 00CTy)KHBaHUS, aBTOMATU3ALIUH TPOIIECCOB YIIPABICHUS U
KOHTPOJISI.

Pemenue 3a1a4 mo obecrieueHnI0 0€30MaCHOCTH MAaIIMHUCTOB TECHO CBSI3aHO C BBHITIOJIHE-
HUEM 3PrOHOMHYECKUX TpeOOBaHMM K KOHCTPYKLHMSAM MallMH. DProHOMUKa (OT Iped. ergon —
paboTta , nomos — 3aKOH) — 3TO HayKa, 3aHUMAIOIIasCs MpoOJieMaMH B3aUMOICHCTBHUS YeTTOBEKa
C MAalIIMHOM M OKPY>KaloIlel cpeaoi B TpyI0BOM mpoliiecce. Ee OCHOBHAs 1enb — CO3JIaHue IS
YeJI0BEeKa TAaKUX YCIOBUH, IPU KOTOPBIX €r0 TPy ObLT ObI BO3MOKHO IMPOU3BOJUTEIHHEE U BMECTE
¢ TeM Oe3omacHee JUIsl 30POBbSL.

CoBpeMeHHas MalTHa T0JHKHA YAOBJIETBOPATH TPEOOBAHUSAM CAaHUTAPHBIX HOPM IO YPOB-
HSIM IIyMa, BUOpalMM U 3ara30BaHHOCTH pabovyero Mecra BOJIUTEINS; UMETh YI00HOE, MATKOE U
peryimpyemMoe CHICHbE, YCTPOMCTBO O€30MaCHOCTH TP ONIPOKHIBIBAHUH MAIITUHBI 1 BO3MOYKHBIX
y/apax, JISTKOe MEXaHU3HPOBAHHOE I aBTOMATH3MPOBAHHOE yrpaBieHue. [IpuMeHeHne aBTo-
MaTH3allH YIPaBJICHUS U aBTOMATHYECKUX TIepe/iad COKPAIAeT YMCIIO ONepannii Ha MeaasiX u
PYKOSITKaX yIpaBJICHUS, YTO CHIKAET YTOMIISIEMOCTh MAIITHUCTA.

Mammuna 1opkHa o0ecreuynBaTh Xopomuid 0030p ¢hpoHTa paboT ¢ MecTa BOJIUTENS U JI0-
CTAaTOYHYIO OCBEIICHHOCTh B HOYHOE BpeMs pabOunMXx OpPraHOB M OOBEKTa padOThl. MammHUCT
JOJDKEH BUJAETH JIOPOTY Ha PACCTOSIHUM 3 M Iepes MalllMHOM, a yroi 0030pa Brepes A0KEH Co-
cTaBisATh He MeHee 220°. Paboyee MecTO MODKHO OBITH 00OPYIOBAaHO HEOOXOAMMBIMHU KOH-
TPOJIBHO-U3MEPUTENBHBIMU MTpHOOpaMu, paboToMepamMu U APYyruMu ycrpoiictBamu. Kabuna ma-
IIMHBI JOJKHA ObITh OCHAIllEHA MPUTOYHO-BBITSKHOW BEHTWIISALMEN ¢ PUIBTpaMH Ui OUHUCTKU
BO3/lyXa OT MbUIKM, 00OTPEBOM B XOJIOJHOE BpeMs rojia, 3allIUTO MepeHero, 3a{HEro 1 OOKOBBIX
CTEKOJI OT MbUIH, TPSA3H, 0K U CHETa, IPOTUBOCOIHEYHBIMU KO3BIPHKAMU U OTHETYIIUTEISIMH,
3epKajioM 33JIHETO U OOKOBOI'O BUJIA, TEPMOCOM ISl BOAbI, BEIIEBBIM SIIUKOM, WHIUBUAYATbHON
anTeuyKoN M BEIIAIKOW AJIs Ok Abl BoauTens. MaivHa, npeHa3HadeHHast A1 paboThl B yCio-
BHSIX KQPKOT'0 U TPOIMMYECKOTO KIMMaTa, JOKHA UMETh KaOHHY, 000py10BaHHYIO KOHIUIIUOHE-
pOM.

Kpowme Toro, maimivHa J0KHA OTBEYaTh COBPEMEHHBIM TPEOOBAaHUSAM TPOU3BOJCTBEHHON
ACTETUKH — HUMETh KpPACUBbIE BHELTHUE (POPMBI, XOPOIIYIO OTAETKY M CTOMKYIO OKPackKy.

Crenn¢uka npous3BoaACTBa padOT B TOPOJICKUX YCIOBUAX MPEIbIBISET CEPbe3HbIE TPEOO-
BaHUA K TaKUM XapaKTEpUCTUKAM MalIlH, Kak paboure U TPaHCHOPTHBIE CKOPOCTU, MAaHEBPEH-
HOCTb, MOOUJIBHOCTb U YCTOMUHUBOCTb.

MaHeBpeHHOCTh — 3TO CIIOCOOHOCTh MAalllUMH paboTaTh, MEPEIBUTATbCS U Pa3BOpAUM-
BaThCs B CTECHEHHBIX yciaoBUAX. OHa onpezensercs rabapuTHBIMU pa3MepaMy MallliHbl U paju-
ycaMu ee OBOPOTOB.

MoouabHOCTH — CIIOCOOHOCTH MAIIMHBI IIepeMenIaThesi ¢ 00bEKTa Ha 0OBEKT 3a onpeie-
JeHHoe BpeMs. MOOMIIBHOCTh MAlllMH OLIEHUBAETCS HE TOJILKO CKOPOCTBIO NMEPEIBUKEHUS U CIIO-
COOHOCTBIO OBICTPO HAOMPATh PACUETHYIO CKOPOCTh, HO U BpEMEHEM, 3aTpauylBaeMbIM Ha MIEPEBOT
MAIlIMHBI U3 PabOYero MoJI0KEHHUs B TPAHCIIOPTHOE U 0OPATHO.

YeToiHYMBOCTh — 3TO CIIOCOOHOCTH MAIIMHBI MPOTUBOCTOSTH JEHCTBHIO CHJI, CTpEMsI-
IIMXCS €€ ONPOKUHYTh. YeM HIKe LEHTP TSHKECTH U OoJibllle ornopHas 0a3a MalllMHBI, TEM OHA



ycronuusee. [Ipu nepeaBMKEeHNN yCTOMYMBOCTh MAIlIMHBI ONPEIEIAECTCS BO3MOKHOCTBIO €€ JIBU-
KEHHS Ha MMOJIBEMaXx, CITyCKax M Kocoropax 0e3 OmacHOCTH OIMPOKH/IbIBAaHHSL.

Bce MammHbl T0DKHBI 0071a/1aTh BEICOKOW HAICKHOCTHIO, & TAKXKE UMETh XOPOIIYIO pe-
MOHTOIIPUTOTHOCTH ¥ COXPAHSEMOCTb.

Hane:xxkHocTh — 00111ee CBOMCTBO MAIIMHBI, 00YCIOBICHHOE €€ 0€30TKAa3HOCThIO U JI0JI-
TOBEYHOCTHIO, XapaKTEPHU3YIOIIee CIIOCOOHOCTh COXPAHITh BO BPEMEHH CBOM XapaKTEPUCTHKH B
3aJJaHHBIX Tpe/ernax.

Be30TKa3HOCTH — CBOICTBO MAaIIMHBI HETIPEPHIBHO COXPAHATH pAO0TOCTIOCOOHOCTH B TE-
YEeHHE HEKOTOPOT0 BPEMEHHU MIJIM HEKOTOPOU HapaOOTKH 0€3 BhIHYKICHHBIX IEPEPHIBOB.

J10JIr0Be4HOCTh — CBOWCTBO MAIIMHBI COXPAHATH PA0OTOCTIOCOOHOCTD 10 HACTYILIICHHUS
NpeaACIbHOTO COCTOSAHMSA IIPU YCTaHOBJ'ICHHOI\/’I CUCTEMEC TEXHUYCCKOI'O 06CJ'IY)KI/IBaHI/I5[ " pEMOHTA.

PabGoTocnoco6HOCTH — COCTOSIHME MAIlIMHBL, IPU KOTOPOM OHA MOYKET HOPMAJIbHO (PYHK-
IMUOHUPOBATH, COXpaHIA 3aJaHHBIC ITapaMETPhI.

OTka3 — HapyiieHne paboToCIOCOOHOCTH MAIIUHBI.

PeMOHTONPUIOIHOCTH — TIPUCTIOCOOIEHHOCTh MAIIMHBI K MPEIYIPEKACHUI0, 00HAPY-
JKCHHIO U YCTPAHCHUIO OTKAa30B U HeI/ICHpaBHOCTef/'I IMPOBCACHUEM TCXHHYCCKOT'O 06CJ'Iy>KI/IBaHI/I$I
Y PEMOHTA.

CoxpaHsieMOCTh — CBOWCTBO MAIlIMHBI COXPAHATHh MCIPABHOE M pabOTOCIIOCOOHOE CO-
CTOAHHUE B TCUCHUC U TTIOCJIE CPOKA XpaHCHUA U TPAHCIIOPTUPOBAHUA.

YHupukanuss — paroHAIBHOE COKpAIlleHHe YHCiIa JeTallel OAMHAKOBOTO (DYHKIIHO-
HAJIBHOT'O HA3HAYCHU L. HB}IGJ’II/ISI YHI/I(i)I/IHI/IpOBaHHOFO paaa OTIINYAIOTCA APYT OT Apyra 4YuCJI0OBbIM
3HaYEHHUEM TIJIaBHOIO MapaMeTpa.

C noHsATHEM «yHU(]UKALHS TECHO CBA3aHO MOHATHE «arperaTUpOBaHUE, T.€. METOJI KOM-
MMOHOBKM MAIllMH M3 YHU(DHUIMPOBAHHBIX W3JIEIHM, MOJHOCTHIO B3aMMOCBSI3aHHBIX B Ipeleax
KOHCTPYKTUBHO-YHU(ULIMPOBAHHBIX PSJIOB MAaIINH, CEMEMCTB U cucTeM MamuH. OTIMYnTeb-
HBIM MPU3HAKOM METOJIa arperaTUpOBaHUs SBIISETCS CO3JaHHe HE €MHUYHBIX MAIlWH, a LEbIX
CeMEICTB, UMEIOIIMUX OOIIHOCTH MO CBOEMY (DYHKIIMOHAIFHOMY HAa3HAYEHHUIO B Pa3HbIX XO3sH-
CTBEHHBIX OTPACTIAX.

CoBpeMeHHbIE TEHJICHIINH Pa3BUTHUS MALLIUH, IPUMEHAEMbIX B KOMMYHAJIbHOM XO3SICTBE,
OXBAaTBIBAIOT BCE MEPEUHCICHHBIC BhIIIE TPEOOBAHMUS.



Ba3zosble MaLLVHbI

Bonpiras 9acTe MalvH, MPUMEHSEMBIX B KOMMYHAITBHOM XO03SHCTBE, TPEICTABIISIET COO0M
CHEIHAM3UPOBAHHOE 000pYyIOBAaHUE, CMOHTHPOBAHHOE HA 0a3e rPy30BbIX aBTOMOOWIICH, TpakK-
TOPOB, CAMOXOHBIX ITACCH WA MOTOOJIOKOB.

I'py30BbIe aBTOMOOWIIN 110 HA3HAYEHUIO JEIIST HA aBTOMOOMIIN O0IIEero Ha3HAYEeHHUsI, aBTO-
MOOMIT-CAaMOCBAITBI U CIICIIHATTN3UPOBAHHBIC.

[To rpy30moabeMHOCTH aBTOMOOUIIN KJIACCU(PHUIIUPYIOT: MaJIOM TPy30MOABEMHOCTH —
0,75...2 T; cpemneit — 2,5...5, 6onpmoit — 5... 10, oco6o 6osbmoit — cBeimie 10 T.

B 3aBucuMocTH OT THMa ABUTATENS PA3TUYAl0T aBTOMOOWIIM C MCKPOBBIM 3a)KUTAHHUEM,
TU3eNbHbIE U Ta30TypOuHHBIE. [IpeumylnecTBeHHOE pacnpocTpaHEHUE MOJYUYWIH JU3ENIbHbIC
nsurarenu. ['a3oTypOuHHbIE ABUraTeIN yCTaHABIMBAIOT HA aBTOMOOMIIAX 0c000 00JIBIION Ipy30-
MOABbEMHOCTH.

['maBHBIM TapamMeTpoM aBTOMOOUJIS, ONIPEACIISIOIINM KOHCTPYKIIUIO €M0 OCHOBHBIX Y3JIOB,
SIBJISIETCS] HArpy3Ka Ha BEAYIIUNA MOCT. J[71s1 JOpor ¢ OOBIYHBIM U yCOBEPIIIEHCTBOBAHHBIM MTOKPHI-
THEM JIONTyCKaeMas Harpy3ka Ha OJMHOYHYIO OCh WIIU MPU MEKOCEBOM PACCTOSTHUU COMIKEHHBIX
ocei cBeImie 2,5 M, coorBercTBeHHO, 60, 100 1 115 xH B 3aBHCHMOCTH OT MPOYHOCTH JJOPOTH.

Jl1st 0603HaYEHMS TPY30BBIX aBTOMOOUIIEH HCTIONB3YIOT KOJIECHYIO (POPMYITy, COCTOSIITYIO
u3 IBYX IU(dp: mepBasi — KOJIUIECTBO KOJIEC, BTOpast — KOJMYECTBO BEAYIIUX KOJIEC (IBOMHBIE
CKaThl CAUTAIOTCS 32 OJTHO Kosieco). OOBIYHBIN TPY30BOI aBTOMOOWIIL IMeeT popmyiry 4x2, Tpex-
OCHBIH C IByMS BEAYIINMH OCIMHU — 6X4, TPEXOCHBIH ¢ TpeMsl BeTyIuMu — 6X6.

K aBTOMOOMISIM 00I1IETO Ha3HAYEHUST OTHOCSATCS TPY30BbIE€ aBTOMOOMIIH ¢ KYy30BOM B BHJIE
OTKpBITOH T1aThopMbl U 6opTamu (puc. 1.1 a, 1.1 1), aBTOMOOMIM MOBBIIIIEHHON TIPOXOIUMOCTH
CO BceMH BeaymuMu Kojecamu (puc. 1.1 6, 1.1 e) u aBTomoOmmu-tsirauu (puc. 1.1 B), o6opyno-
BaHHbIE MPULIETIAMU, TIOTYTIPULIEIaMH U POCITyCKaMHi. ABTOMOOWIIb WM TSrad B CLENE ¢ Mpulle-
MIOM WJIM TIOJYTIPUIIETIOM HA3bIBAIOT aBTOMOE3/IOM.

I'py30oBbie GOpTOBBIE AaBTOMOOUIIN OOIIET0 HA3HAYEHMSI UCIIONIBb3YIOT ISl TPAHCIIOPTHBIX
MEPEBO30K IITYYHBIX U HACBITHBIX IPY30B MO JIOPOTaM C TBEPABIM MOKPHITHEM U 110 YCOBEPILIECH-
CTBOBaHHBIM T'PYHTOBBIM JI0poraM. Bmecte ¢ 0JJHOOCHBIMU IpulleIaMU OOPTOBbIE aBTOMOOMIH
MO>KHO IIPUMEHSTH I IEPEBO3KHU JITUHHOMEPHBIX IPy30B — TPYO, cBaii, OpeBeH U T. 1.

B3aumocBs3b 371eMEHTOB MalllUHBI, @ TaKXkKe CIIOCOOHOCTh U MOCIEA0BATEIbHOCTh Mepe-
Jlauul IBMKEHHUS OT JIBUTATENS K XOJ0BOM YyacTH, pabounM OpraHaM u JIpyruM MexaHu3Mam n300-
paXaroT B BUJI€ KHHEMAaTUYECKON CXEMBI.

Kunemarnyeckue cxeMbl Ipy30BBIX aBTOMOOMIIEH 00IIero Ha3HAUYEHHUS MTPEICTaBICHbI Ha
puc. 1.1 o (konecunast popmyna 4x2) u Ha puc. 1.1 e (konecnas popmyna 6x6).

Kpytsimuii MmomeHT ot aBurarens 1 x Begyuium konecam 8 (puc. 1.1 1) mepenaercs ¢ mo-
MOIIIbIO TPAHCMHUCCHUH, KOTOPasi BKIIIOYAET B ce0si KOpOoOKy mepeaay 3, mepearoilyo U3MEeHEHHbIN
KPYTSIIUKA MOMEHT Ha KapJaHHBIN Bal 4, IIaBHYIO Meperady 5, yBeIUYUBAIOIIYIO0 KPYTSIIUNA MO-
MeHT, quddepernnan 6, Taroui BO3MOKHOCTh OTYOCsM 7 XOAOBBIX KOJIEC BpallaThCs C pas-
JUYHON YTIIOBOM CKOPOCTHIO MPHU JBUKEHHH aBTOMOOWIIS MO KPUBBIM M HEPOBHBIM MOBEPXHO
ctam. [InaBHOe coenmuHeHNe paboTarOIIero JBUTATENS ¢ TPAHCMUCCHEH 1 ObICTpOe pa3beInHEHUE
C HEeH OCYIIECTBIISIETCS C IIOMOIIBIO TUCKOBOU (ppukiimonHoi My el 2. ['1aBHas nepenaya, qud-
(dbepeHran u MoxyoCcH, 3aKIIF0UYEeHHBIE B 00U KOXKYX, 00pa3yroT 3alHUN BEIYITUN MOCT.

B xoMMyHanBHBIX MallIMHAX, KCILTyaTHPYEMbIX BCECE30HHO U IPH JIt000M MOoroje, B Ka-
gecTBe 0a30BBIX HCHOJB3YIOTCS TPY30BbI€ MAIIMHBI MOBBIIIEHHOW MPOXOAUMOCTH, KOTOpHIE
MMEIOT J1Ba (TIepeIHUN | 3aHUI) UIU TpH (MepeaHUN U JBa 3aHUX) BEAyIIMX MOcTa. B TpaHc-
MUCCHHU aBTOMOOHJISI C TpeMS BeIyIuMu MocTaMu (puc. 1.1 e) nBmxeHne Ha nepeTHui Be Iy it



MOCT 7 U Ha JIBa 3aJJHUX MocTa 6 niepeaercs oT pa3gaTouHON KOPOOKH 5 ¢ MOMOUIbIO KapJaHHBIX
BaJioB 4, MO0 MOCIIEIOBATEILHO IO TIEPBOTO 3aHETO, OT HEro Ko BTopoMy u T.1. (puc. 1.1 x).
VBenuueHue yncia BeIyInx 0ceid HECKOJIBKO YCI0KHAET KOHCTPYKIIUIO, TOBBIIIAET MAcCy U CTO-

UMOCTb aBTOMOOWMIIA.

a)

7
\

Yia\Y,

Puc. 1.1. I'py30Bble aBTOMOOHIIHU.

a — C OTKPBITOH maTdopMoii 1 60pTamMu; B — MOBBIIICHHON MPOXOIUMOCTH; B — aBTOTSATAY C CE/ICITb-
HBIM YCTPOWCTBOM; T — CaMOCBAJI; 1 — KHHEMaTHYECKasi CXeMa IPy30BOr0 aBTOMOOHJIS C KOJIECHOH
(hopmyoit 4x2; e — KMHEMaTHIeCKasi CXeMa IPy30BOTO aBTOMOOWIISI ¢ KOJIECHOU (hopMyIIoi 6X6; K — C
KOJIECHOU (opmyoit 6x4

XoaoBas 4acTh peaACTaBIsACT coboi pamy, Ha KOTOpOfI MOHTHUPYIOTCs BCC arperarTbl aBTO-
MO6I/IJ'I$I, Ka6I/IHa, KYy30B, a C IOMOIIIBIO PECCOP U aMOPTU3aTOPOB MOABCHICHBI OCHU C KOJICCAMMU.
PGCCOpH 00ecreYnBarOT YHOPYTYIO CBA3b MCIKAY OCAMH U paMoﬁ, cMsATvas TOJYKH, BOCIIpUHUMA-
€MBIC OCBIO OT OIOPOIHU. AMOpTI/ISaTOpLI racst KoyicOaHue peccop.

MexaHH3MBbI YIpaBJICHUA aBTOMOOMIIEM BKIIFOYAIOT pYyJICeBOC yHIpaBJICHUC U TOPMO3HYIO
CUCTCMY. PyJ'ICBOC YHOPAaBJCHUC CIIYXKUT IAJId MMOBOPOTA YHPABJIACMBIX KOJICC 9 aBTOMOOMIIS (CM.
puc. 1.2 I[) MoCpCACTBOM IMOBOPOTA BOAUTEIICM PYJICBOI'O KOJICCA, pACIIOJIOKCHHOI'O B kaOune. Ha



TSDKETIBIX MAIllMHAX B YNPaBJICHUHM NPHUMEHSIOT TUAPOYCHIMTENM, CHIKAIOIUE HEoOX0auMoe
yCUJIME Ha pyJieBOe Kojieco. ToOpMO3Has CUCTEMa CITY>KUT JUIsl IPUHYAUTEIBHOTO CHUYKEHUS CKO-
POCTH JIBUKECHHUSI aBTOMOOWIIS M AP KaHUS €r0 Ha MECTe Ha YKIIOHE.

OtedecTBeHHBIE OOPTOBBIC aBTOMOOMIIN UMEIOT Ipy30n01beMHOCTS 0,8... 14,5 T mpu mor-
Hoctu gBurarens 55...220 kBt (70...300 n.c.). 1 n.c. =75 (x[-m)/c = 735 Br.

Jnist yBeMueHHsI TPY30M0IbEMHOCTH aBTOMOOMIICH W JIy4YIIEero MCIOJIb30BAaHMS MOITHO-
CTH JBUTATEINIS NPUMEHSIIOT aBTOMOOMJIbHBIE TATAYU CENEIbHOTO THMA, paboTaronie B CIene ¢
OJTHO- ¥ IBYXOCHBIMH TIOJTyIIPUIIETIaMU. ABTOMOOWIIBHBIE TSATAa4X CEACTHHOTO TUIIA, CO3/IaBACMbIE
Ha OCHOBE CTaHJAPTHBIX IIACCH, HE UMEIOT Ky30Ba U UX 0a3a ykopodeHa. Ha pame Tsraua ycra-
HABJIMBAIOT OTIOPHO-CIIETTHOE YCTPOUCTBO («CEAI0%»), Ha KOTOPOE ONMUPAETCS MEePEIHsS YacTh 10~
nynpuriena (puc. 1.1 B). OnopHo-cienHoe yCTporucTBO 5 MPEACTaBIIET COO0M KPYTIYIO IITUTY C
OTBEPCTHEM B CEpeHE, B KOTOPOE BXOAMT CIICTTHOW IIKBOPEeHb Noiynpuiiena. CepenpHbIE aB-
TOTSATA4YH CIIOCOOHBI pabOTaTh € MOJIYIPHUIIETIAMU TPY30IOAbEMHOCTHIO 4...25 T.

[ToBbIIeHNE TPY30MOIBEMHOCTH MYTEM HCIIONB30BAaHUS TOJIYIPHUIIETIOB YBEINYHBACT
JUTMHY ¥ 3HAYUTENIFHO YXYAIIAeT MAaHEBPEHHOCTh aBTOMOOMIIs. OTHAKO TIPU XOPOIIHNX JOPOKHBIX
YCIIOBHSIX M OCOOCHHO TIPH MTEPEBO3Ke Ha OOJIBIINE PACCTOSHHS UCIIOIB30BATh OTYPHIETIBI JI0-
CTaTOYHO BBITO/IHO.

bonpmoe pacrnpocTpaHeHHE B TOPOACKOM XO3SIMCTBE MOJMYyYHJIA ABTOMOOMJIM-CAMO-
cBaJibl (puc. 1.1 r), KOTOpblE U3TOTOBIAIOT IJIaBHBIM 00pa3oM Ha Oa3e aBTOMOOWIEH oOuiero
HazHaueHUs. CaMOCBaibl UCTIONB3YIOT JUIS TIEPEBO3KH TPYHTA, KaMHS, OE€TOHA, CTPOUTEIHLHOTO
Mycopa U IpyTUX MaTepraoB, HE TIOBPEKIAIONIUXCS TIPU pasrpy3ke cOpachIBaHHEM.

ABTOMOOMIIb-caMOCBaN B OOJIBIIMHCTBE CIy4YaeB CHAOKEH 1eIbHOMETAIMYECKUM KY30-
BOM, UMEIOUINM B TMEpeIHEl 4acTh KO3bIPEK, 3alUINANUi KaOUHY OT MOBPEXACHUS NPHU 3a-
rpy3ke. Pa3rpyskaercst Ky30B yalie BCEro HakKJIoHOM Hazazg 10 60°. BMecte ¢ TeM UMEIOTCS KOH-
CTPYKILIMU CaMOCBAJIOB C OOKOBOI1 pa3rpy3koil Ha 00e CTOPOHBI U C Pa3rpy3KOil HA TPU CTOPOHBI
(Hazam 1 Ha 00€ CTOPOHBI).

OnpokuasiBaeTcs Ky30B caMOCBasla OOBIYHO € TIOMOIIIbIO THAPABIUYECKUX IIMIIUHIPOB —
MIPOCTHIX WM TEIECKOMUYECKUX. B TpaHCTIOPTHOE MOJI0KEHUE KY30B OIYCKAeTCs 0T IeHCTBUEM
COOCTBEHHOTO Beca.

Crnenmnanu3upoBaHHbIe aBTOMOOMJIN, H3TOTOBJIEHHBIE Ha 0a3€ IPy30BBIX 00IIEro Ha3Ha-
YEeHHUsI, OTJIMYAIOTCA OT HUX TOJBKO YCTPOMCTBOM Ky30Ba, MPUCHOCOOICHUSAMU ISl pa3MelleHus
MIEPEBO3UMBIX MaTepUaIoB U 0OOPYIOBAHUEM JIJIsl BBIMIOJIHEHUS OIPEICICHHBIX POU3BOICTBEH-
HbIX onepanuid. K cnenuanu3upoBaHHBIM OTHOCSITCSI aBTOMOOMIIN JIJ1s1 IEPEBO3KH Kelle300eTOH-
HBIX KOHCTPYKUUH (TTaHEeTIEBO3bI, IIIUTOBO3bI, OJIOKOBO3BI, 0AJIKOBO3HI, ()epMOBO3bI, CAHTEXKAOU-
HOBO3BI), MEITKOIITYYHBIX U TAPHBIX TPY30B (KOHTEHHEPOBO3BI), KUAKUX U MOIYKUIKUX BEIIECTB
(TOTIMBOBO3bI, OUTYMOBO3bI, OETOHO- U PACTBOPOBO3BI), IOPOIIKOOOPA3HON MPOAYKINHU (LIEMEH-
TOBO3bI, HU3BECTKOBO3bI), TEXHOJIOTUYECKOTO 00OPYIOBAHMS U CTPOUTENIBHBIX MAIlUH (TSHKENO-
BO3BI).

OCHOBHBIMH JOCTOMHCTBAMHU aBTOMOOMIIBHOTO TPAHCIIOPTA SIBIISIOTCS OOJIbINast CKOPOCTh,
MaHEBPEHHOCTh M YHUBEPCATbHOCTh UCIIOJIb30BAHUS.

TpakTopbl NPUMEHSIOT KaK 0a30BbIe CPEACTBA MPULICTTHBIX, MOIYIPUIISITHBIX U HABECHBIX
KOMMYHAaIIbHBIX MamvH. OHH OIpa3AeNsIoTCs Ha TYCEHUYHBIE U KOJIECHBIE, OOIIEro ¥ MpOMBIIII-
JIEHHOTO HAa3HAYEHHUSI.

I'ycenuuHbIe TpaKTOPHI OOIIEr0 Ha3HAYEHUS! PACCUUTAHBI TJIaBHBIM 00pa3oM Ha KPIOKO-
BYIO TSIy TIpH pabOTe B CETBCKOM XO3SIIICTBE Ha MOBBIIECHHBIX CKOpOCTsX aBrkenus (10...12



KM/4). IIpoMBIIIITIeHHBIE TPAKTOPBI TPUCTIOCOOICHBI IS [UTUTENbHOM pabOThl ¢ MAaKCUMAaIbHBIM
TSATOBBIM YCHJIUEM B PEKHUME MAJIBIX CKOPOCTEH, 0COOEHHO HEOOXOAMMBIX JUIS 3€MIISIHBIX PadoT
(2,5...3,0 km/4). IX pama 1 X0/I0Basi 4aCTh PACCUYNTAHBI Ha TSHKEIOE HABECHOE 000pyI0OBaHUE. DTH
TPaKTOPBI 00J1a1a10T OOJIBIIEH TPOXOIUMOCTHIO.

I'maBHBIM MapamMeTpOM TPAKTOPOB SBISETCS MAKCUMAaJIbHOE TATOBOE YCHUIIME HA KPIOKE, IO
BEJIMYUHE KOTOPOTO (TC) MX OTHOCAT K Pa3IMYHBIM KJIaccaM TATH. B cTpOUTENsCTBE HCHIOIB3YIOT
TPAKTOPBI CEIBCKOXO3SIMCTBEHHOTO THIA KJIaccoB Tsru (mo crepue) 1,4; 2; 3;4; 5; 6; 9; 15 u 25
(10 ceNbCKOXO03SIIICTBEHHOM KilacCcu(pUMKALMK) U TPOMBIIIIJIEHHOT'O THIIA KJIACCOB TATH (110 CyXOMY
niecky) 10; 15; 25; 35; 50 u 75 (110 MpOMBINIUICHHOM KJIACCU(DUKAITUN ).

Knace Tsru o mpoMBIIIIIeHHON KIaccu (KA 03HAYAeT MaKCUMAIIBHYIO CHITY TATH 0e3
JOTPY3KH HABECHBIM 000pPYAOBAaHUEM Ha Mepeadue co CKOPOCThIO 2,5...3 KM/4 JJIsl TYCEHUYHBIX U
3...3,5 KM/4 U151 KOJIECHBIX TPAKTOPOB, oOecrneunBaronieil 3pPpexkTuBHy0 padoTy.

OCHOBHBIE y3JIbI TPAKTOPOB - JABHTATEIh, CUJIOBAs Tepenava (TpaHCMECCHS), pama, X00-
BOE YCTPOWCTBO, CHCTEMA YIIPaBJICHHUsI, BCIIOMOTaTeIbHOE U pabodyee 000pyI0BaHHE.

Ha Tpakropax ycraHaBIMBaIOT MPEUMYIIECTBEHHO AM3EIbHBIC IBUTATENN. TpaHcMuCCHs
CIy’KUT JUIS TIepe/ladd KPYTSIIEro MOMEHTa OT JIBUTATeNs | K BEAyIIMM 3Be3704KaM 9 ryceHuIy
(ryceHnuHbIi xo1 —puc. 1.2) unm Beaymum Kosecam 9(mHeBMOKoIeCHBINH Xo1— puc 1.3), ruias-
HOT'O TPOTAHUS M OCTAHOBKHU TPAKTOPA, JUISI U3MEHEHHSI €T0 TSTOBOTO YCHIIHS, CKOPOCTH M HAIIPaB-
JICHHS IBWKCHUS, a TaKKe MPUBOJA padodero ooopynoBanus. [IpuMeHSIOT MeXaHMYECKUEe, TH/I-
POMEXaHWYECKHE U SJIEKTPOMEXaHNIECKHE TPAHCMHUCCHUH.

OCHOBHBIMH YaCTSIMU MEXaHUYECKOW TPAHCMHUCCHUHU T'yCEHHYHOTo TpakTtopa (puc. 1.2 0)
SBIIAIOTCS (PpUKLMOHHAS TUCKOBasi My(dra cueruieHus 2, Kopooka nepenad 3, COeAMHUTETbHBIN
BaJl 4, riIaBHas nepenava 5. 60pToBbie (PPUKIIMOHBI 6 ¢ TOpMO3aMu 7 M OOPTOBBIE PEAYKTOPHI 8.
COCIMHEHHBIC C BeAylIMMU 3Be3a0ukamMu 9 rycennn 10. MydTa cuemienus u kopoOka nepeaad
BBITIOJIHSAIOT T€ ke (QYHKIMH, YTO U OJJHOUMEHHBIE Y376l aBTOMOOWIIS. [ 1aBHas nepenaya u 6op-
TOBBIE PEIYKTOPHI YBEIINYMBAIOT KPYTAIINIA MOMEHT, MOABOIUMBIN K BEAYIIUM 3BE€304YKaM ryce-
HULL.
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Puc. 1.2. O6wni Bua (@) M KMHEMATHYECKAs CXEMA FYCEHHYHOro TPAKTOpd ¢ Mexa-
HHYeCcKO# TpaHcMHccHel (6)

Ha nmonepeuHoM Basly TpaHCMHCCUHM MEX]y TJIaBHOM nepenayeil 1 G0PTOBBIMU PETyKTO-
paMHu B MpOCTEHIIEM ciydae yCTaHOBIEHbI OOPTOBbIE (PPUKIIMOHBI 6, BBIMOJIHEHHBIE B BHJIE MHO-
TOJIMCKOBBIX (DPUKIMOHHBIX MY(PT. HaCTMUHBIM MJIM MOJHBIM BKIIOUYEHHUEM OJIHOTO U3 (PPUKIHO-
HOB CHMXAIOT CKOPOCTh JIBJKEHUSI COOTBETCTBYIOLIEH I'yceHulsl 10, B pe3yibTaTre 4ero npouc-
XOJMT IMOBOPOT TPAKTOPA B CTOPOHY OTCTaroIIel ryceHuibl. Ha Hapy HBIX (BeJOMBIX ) 6apabaHax



(PHUKIIMOHOB YCTAHOBJICHBI JICHTOYHBIC TOPMO3a JJIsi TOPMOXKEHHUSI OTKIIFOUEHHOW OT TPaHCMUC-
CUM TYCEHHUIIBI TIPH KPYTOM MOBOPOTE TPAKTOPA, & TAKXKE JJISI TOPMOKEHHSI 00X T'yCEHUI] PU
JIBUKCHUH TPAKTOpa Ha YKJIOHAX M yAepkaHus ero Ha mecre. COBpeMEHHBIC TYCEHUYHBIC TPaK-
TOPBl MOTYT OBITH 000pYIOBaHBI TU(PEepeHINATHHBIM MEXaHU3MOM IOBOPOTA, WCIOJIB30BAThH
THJIPO- WITH DJICKTPOTIPUBOJI. MeXaHNU3MBI TIOBOPOTA U TOPMO3a, a TAKXKE YCTPOHCTBA IS YIPaB-
JIeHHs JBHUTATENeM, My()TOU CLEIUIEHUS U KOPOOKOH Irepenad MpeACTaBIsAIOT CO00i B COBOKYTI-
HOCTH CHUCTEMY YIPABIICHUS TPAKTOPOM.

Mexannueckas TPAHCMUCCHUSI OTIMYAETCA MPOCTOTONM KOHCTPYKILMHU, BBICOKOW HAAEKHO-
cTbl0, oTHOCUTENBHO BblcOKUM KIIJI (0,82...0,86) u manoit croumoctbio. OgHaKo cTyneHdarTas
peryJIupoBKa KpyTSIIEr0o MOMEHTa TPEOyeT 4acToro MepeKII0YeHNUs repead B mporecce paboTsl,
YTO BBI3BIBACT IMOBBIMICHHYIO YTOMJISIEMOCTh MAIIMHUCTA W HEPAIMOHAIBHOE HCITOJIb30BAHUC
MOIIIHOCTH. JTOT HEJIOCTATOK OTCYTCTBYET B THIAPOMEXaHUYCCKHX TPAHCMHUCCHSIX, KOTOpPBIE, He-
CMOTpPS Ha WX BBICOKYIO CTOMMOCTb, MOJIyYalOT BCe OoJiee MUPOKOEe MPUMEHEHHE B TPAKTOpax
00JIBILI0 MOITHOCTH.

B runpaBinueckoi TpaHCMUCCHH CHETUICHUE MTPECTaBISIeT CO00H ruIpoTpanchopmarop,
KOTOpBI o0ecrieunBaeT aBTOMaTHIeCKoe OeccTyleHuaToe N3MEHEHHE Bpalllalollero MOMEHTa, a
TaK)Ke CKOPOCTH JBM)KCHHUS TPAKTOpa B MpejIeax Kaxaou mepe1ayr KOpoOKH B 3aBHCHMOCTH OT
00IIIero COMPOTHBIICHHS TBMKCHUIO TpakTopa. OCHOBHBIC HEOCTATKU THUAPABIMYECKON TpaHC-
MHUCCHUU — CIIOKHAsI W JIOPOTass KOHCTPYKITUS, MCHBIIHMA, YeM y MEXaHUYCCKOW TPaAaHCMUCCHH,
KIII.

'yceHWYHBIE TPAKTOPBI XapPaKTEPHU3YIOTCS MAJbIM yJACIbHBIM JIABJICHHEM Ha TPYHT
(0,02...0,06 MIIa), BEICOKOI MPOXOAMMOCTHIO M OOJIBIIIUM TATOBBIM YCHIIHEM, HO UMEIOT HEBBICO-
KYIO0 CKOPOCTb MepeIBrUKEHNs. MOIIHOCTh UX ABUTaTeseil HaxoauTesa B Auanaszone 50...600 kBrT.

B xoMMyHanbHOM X03SHCTBE TOPOJOB HCIONB3YIOTCS B OCHOBHOM TPAKTOPHI Ha ITHEBMO-
KOJIECHOM XOJY.

[THeBMOKOMECHBIE TpaKTOPHI (pac. 13 a), Mo cpaBHEHHUIO C TYCEHUYHBIMH, UMEIOT OOJIb-
myro (10 40 KM/4) CKOPOCTh MEPEIBUKEHHUS, BHICOKYI0O MOOMJIBHOCTh U MaHEBPEHHOCTh, B JIBA
pa3a MEHbBIIYIO0 METAJUIOEMKOCTh M OOJIBIINIA CPOK CIIyKObl. OTHAKO OHU YCTYIAIOT O CHJIE TATH
OTHOCHUTEJIILHO BBICOKOE yaenbHOe naBiaeHue Ha rpyHT (0,2...0,4 MIla) cHmkaeT mpoxoauMoCcThb
MalluH.
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Puc. 1.3. O6umit Bua (@) ¥ KMHEMATHYECKas cxeMa (6) KOIECHOro TPAKTOpA

MOIITHOCTh yCTaHABIMBAEMbIX Ha THEBMOKOJIECHBIX TPAaKTOpax JABMUrareiaei HaxoJuTCs B
npenenax 20...220 kBt (27...300 n1.c.). B coctaB MexaHN4eCKOH TPaHCMHCCUU KOJIECHOT'O TpaK-
Topa (puc. 1.3 6) Bxoaar ¢ppukimoHHas Mydra cuerieHus 2, KapJAaHHbINH Ball 3, kopoOka nepe-
MeHBI niepesay 4, raBHas nepenaya 5, nugpdepenuan 6, MexaHu3Mm OJOKUPOBKH U hepeHIIH-
ana 10, TopmMo3a 7 ¥ KOHEUHBIE Iepeauul 8, nepegaronue BpaleHue MHEBMaTHYeCKUM Kojecam



9. Cuennenne, KopoOka nepesiad, riaBHas nepefaya, AuddepeHuan 1 MexaHu3Mbl ero OJIOKH-
POBKH UMEIOT TO e HazHaueHHe, yTo U y aBToMoOmia. Koneunsle nepefaun 8 npeaHazHaueHbl
JUTS1 TIOBBIIIEHHSI KPYTAIIET0 MOMEHTA, TepeIaBaeMOro OT IIIaBHOM Mepeaayu 5 K BeAyIIUM KoJie-
cam 9, ¥ mpeACTaBIAIOT COO0H MUITUHAPUIECKHE 3y0UaThie KoJieca.

[lo Tumy cucTeMbl MOBOPOTA PA3MUYAIOT TPAKTOPHI C OJHOM YNpaBIIIEMOW OCBIO (pHC.
1.4 a) 9 6oproBeIM TOBOpPOTOM (pHC. 1.4 0) U C IIApHUPHO-COWICHEHHOM pamoii (puc. 1.4 B). Pexe
BCTPEYAOTCS MAIIMHbI C IByMSI CHHXPOHHO MJIM aBTOHOMHO YIPaBJIsieMbIMU OCsiMU (pHc. 1.4 T).

MammuHa ¢ 60pTOBBIM ITOBOPOTOM OCYIIECTBIISIET TOBOPOT TAK K€, KAK T'yCEHHYHBIE TPaK-
TOPBI: TOPMOXEHHEM KOJIEC OJTHOW CTOPOHBI OOpTa MM MPOTHBOIOJIOKHBIM JIBUKECHUEM KOJIEC
pasHbIX 00pTOB. DTH MAIIMHBI UMEIOT KOPOTKYIO 0a3y, BeCbMa KOMITAKTHBI ¥ MaHEBPEHHBI —
Pa3BOpPAYMBAIOTCS HA MECTE, OTHAKO OHH OTIMYAIOTCS TTOBHIIIEHHBIM U3HOCOM IITUH B PE3yJIbTaTe
103a KOJIEC NP MTOBOPOTE, a KOPOTKas Oa3za orpaHUYMBAET TPAHCIIOPTHYIO CKOPOCTh /10 20 KM/4.
[TosTOMy GOPTOBOI MOBOPOT MPUMEHSIOT HCKIIOYHTEIBHO HA MAJOTa0apUTHBIX MalIMHAX He-
00JIBIIION MOIIHOCTH, TJI€ Hy’KHa XOpOIIasi MaHEBPEHHOCTb.

Xopouryr0 MaHEeBPEHHOCTh UMEIOT M TPAKTOPHI, BEITIOJHEHHBIE 10 cxeme puc. 1.4 B, on-
HAKO MIAPHUPHOE COWICHEHHE PaMbl CHI)KAET YCTOMYMBOCTD MAIIMHBI HAa MTIOBOPOTAX.

a) — L 6)

Puc. 1.4. CxeMbl noBOPOTa MHEBMOKONECHBIX TPAKTOPOB

Eme OosbIIeit MaHCBpPCHHOCTLIO O6J'I8.,I[8.I-OT TaK Ha3bIBACMbIC MOTOﬁJ’IOKI/I, KOTOpBIC I10-
SABUJIMCH KaK pE3yJIbTAT CTPEMJICHUS MUHUMU3UPOBATH Pa3MCPhbl JIBYXOCHBIX TPAKTOPOB JIA pa-
OOTBI B CTECHEHHBIX YCIIOBUAX, HATPUMEDP, HA CKBEPAX U BHYTPUKBAPTAJIIbHBIX TCPPUTOPUAX.



Puc. 1.5. Moto6nok
CamoxoaHble IACCH CIEIHAIbHO MPUCIOCOOIEHbI 111 pabOThl C pa3IMYHBIMHU BUIaMU

CHEHAIbHOTO CTPOUTEIBLHOIO0 U KOMMYHAJIbHOI'O 000py0BaHUS.

B camoxo/Hble maccu MOLTHOCTD WX JABUTaTeNs OYTH MOJHOCTHIO pacXOAyeTCsl Ha IpHU-
BOJI U yIIpaBJIeHHE pabOYMMU OpraHaMU MAIINHBI U TOJIBKO HE3HAYUTENbHAs YaCTh — Ha TATOBOE
(Tonkarouiee) ycunue. Ha caMoXoIHBIX IIaccu MOHTUpPYETCSE 000py10BaHUE MOTPY3YHKOB, OJHO-
KOBIIOBBIX KCKaBaTOPOB, KPAHOB U JIp.
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Puc. 1.7. KnunemaTnueckas cxeMa NMHEBMOKOSECHONO 11ACCH



Cunosoe obopyaoBaHue

B kadecTBe OCHOBHOTO CHJIOBOTO O0OpYIOBaHHS B OOJIBIIEH YacTH KOMMYHAIIbHBIX Ma-
IIMH, TPEOYIOMHUX MMOJHOW aBTOHOMHOCTH OT MCTOYHHMKA SHEPTHH, UCTIONB3YIOT ABUraTeIN BHYT-
pennero cropanus ([IBC). B mammnax, He TpeOyrOmUX MOJTHOM aBTOHOMHOCTH OT UCTOYHHUKA
SHEPruM, UCNob3yIoT 3neKkTpoasurarenu. Kpome JIBC u anexrpoasurareneii Kk cuioBomy 000-
PYJIOBaHUIO MAlllMH MOXHO OTHECTH KOMOMHHPOBAHHbIE CUJIOBbIE ycTaHOBKU: JIBC— anexrpo-
TeHepaTop — DJIEKTPOJBUTATEIH, 00ECTICUNBAIOIINE MHINBUAYIBHBINA SJIEKTPOIPUBO/I UCTION-
HUTEJbHBIX MEXaHU3MOB OT aBTOHOMHOI'0 MCTOUHMKA 3Heprun; IBC (1iu 37eKTpOABUTaATENN ) —
TUIPOHACOCHI, 00ecneunBaroIINe MHIPOIIPUBO/L UCIIOJHUTENBbHBIX MexaHu3MoB; JIBC (umu snek-
TPOABHUTraTEINh) — KOMIIPECCOPHAs YCTAaHOBKA, 00ECIICUNBAIONIAst THEBMOIIPHBO MEXaHNU3MOB.

B nBurarensix BHyTpEHHEr0 CrOpaHus TOIJIMBO CXKHUTaeTCs BHYTPH pabovero HUIMHIpA.
Bocniiamenenune paboueil cMecu B HMJIMHAPE OCYLIECTBISIETCS OT UCKPBI AJIEKTPUUECKON CBEUr
(kapOropaTOpHBIN ABUTaTEb, NHKEKTOPHBIM BUTATENb) UM OT BHICOKOW TEMIIEPATyphl CKATOT'O
BO3/IyXa (IM3eib). Y KapOIopaTOPHBIX JBUTATENICH CMEIIMBAaHUE TOILJIMBA U BO3/TyXa MIPOUCXOAUT
BHE pabovero NUIMHIpPA B CIICUATIEHOM YCTPOUCTBE (KapOropaTrope), y MHKEKTOPHBIX JBUTATE-
Jieil ¢ BHEIIHUM cMeceo0pa3oBaHUEM — BO BITyCKHOM TPyOOIIPOBOJE, a y AU3ENIEH U 'y HHXKEKTOP-
HBIX C BHYTPEHHUM cMeceo0pa3oBaHUEM — BHYTPH HETO.

[IpenmymiecTBamMu Au3eneld B CpaBHEHUHU ¢ OEH3WHOBBIMU JIBUTATENISIMU SIBJISIOTCSI MEHb-
il ynenbHbld pacxos tommmBa (Ha 30...35 %) u 6onee Boicokuit KI1/] (y auzeneit 30...37%, y
kapOropaTopubix asurarenei 20...25%). Hemocrarkamu Qu3enbHBIX JBUTATENCH SIBISIOTCS HUX
OoJbIlIas Macca M CJI0KHOCTD IyCKa B XOJIOJHOE BpeMsl roia.

JIBC mMoryT paboTaTh MO ABYXTAaKTHOW MJIM YETBIPEXTAKTHOM cucteMe. B mepBom ciyuae
BECH IIUKJI OCYIIECTBIIAETCS 33 OAUH 000POT BBIXOJAHOTO (KOJIEHYATOr0) Bajia, BO BTOPOM — 34 JBa.

B mammnax, He TpeOyromux aBTOHOMHOCTH OT BHEIIIHETO UICTOYHHUKA SHEPTUH, B KAUeCTBE
CHJIOBOTO 000PY/IOBaHUS UCTOIB3YIOT 3JIEKTPOABUTATENN IEPEMEHHOTO UITU TIOCTOSIHHOT'O TOKA.

Haubonbiee pacrpocTpaneHne NOIyYUId OOIIENPOMBIIIEHHBIE aCHHXPOHHBIE AJIEKTPO-
JBUTATENN Tpex(a3HOro TOKa, MUTAIIIHECS OT AekTpoceTn HanpsukeHueMm 220...380 B ¢ Hop-
ManbHOM yactotod 50 I'i. B 3aBHCHMMOCTH OT HOMHUHAIBHONH MOIIHOCTH OOIIECTPOMBIIIJICHHBIC
ACHHXPOHHBIE 3JIEKTPOJBUTATENN UMEIOT JIM00 KOPOTKO3aMKHYTBIA POTOP NP MoIHOCTH 10 10
kBT, 1160 poTOp ¢ KOHTAaKTHBIMH KOJIbIIaMH ((ha30BbIif) Tpu MomHOCTH 10 150 kBT.

DneKTpuyecKue ABUTaTeIn 00JIaatoT pSIOM CYIIECTBEHHBIX JOCTOMHCTB: 3HAUUTEIbHOM
Meperpy304HOi CIIOCOOHOCTHIO, BEICOKON IKOHOMUYHOCTBIO, HE3aBUCUMOCTBIO OT TeMIIepaTyp-
HBIX YCJIOBUH, MOCTOSIHHOM TOTOBHOCTBIO K padote. VX HegocTaTKu — 3TO 00s3aTenbHOE HaIH-
Yye MUTAIOIIEH CeTH, BBICOKUI yIeIbHBIN BeC, OOJbIIasi HHEPTHOCTh, BHICOKAsE CTOMMOCTb.

W3 yncna koMOMHUPOBAHHBIX CUJIOBBIX YCTAaHOBOK HAaMOOJIbIIEE PACIPOCTPAHEHUE B TO-
CIIeTHUE NECATUIIETUS MONTYYHIN YCTaHOBKH, cocTosimue u3 JIBC u ruipoHacocoB i MalluH
MaJjiol U cpelHed MOIHOCTHU, TPeOYIOIUX MOJHOW aBTOHOMHOCTH, U U3 AJIEKTPOJBHUraTeiei u
TUAPOHACOCOB — JJIS MAIIIMH CPETHEH MOIIHOCTH, HE TPEOYIOIINX MOTHOM aBTOHOMHOCTH OT HMC-
TOYHHKA MMUTAHUS.

B xoMMyHanpHBIX MalIMHAaX B THAPOIPUBOIAX TPUMEHSIOT HACOChI 00BEMHOTO ACHCTBUSA,
KOTOpBIE MO CMOco0y mojaur (BBITECHEHHs) KUAKOCTH JENAT Ha HIeCTepeHYaThle, MHOepHbIe
(TIacTUHYATHIE ), aKCHATBHO-TIOPIIHEBBIE U PaIHaIbHO-TTOPIITHEBHIE.

Ilectepenuarslii Hacoc (puc 1.9 a) coctout U3 Kopryca 3 u AByX mecteped 1 u 2, mmu-
pUHA U TUaMeTp KOTOPBIX OAMHAKOBBI. OfHA U3 mecTepeH (MPUBOAHAS) MOIyYaeT BpaIleHHE OT
JIBUTATENs], a BTOpas BpalaeTcsl Ha ocu cBo0oaHO. [Ipu BpalieHnn mecTepeH KUIK0CTh, HaXOsI-
masicss MeXAy 3yObsMH, MEPEHOCUTCS BIOJh CTEHOK KOpITyca W3 TMOJIOCTH BCAacChIBaHHUS A B



HAMOPHYIO NoJIOCTh b. B HanmopHOM MONIOCTH KUIKOCTh M3 BIIAJUH BBITECHSCTCS 3yObsIMH CMEX-
HOM IIECTEpHHU M MOPLUSMHU MOCTYNAET B HANOPHYIO JIMHUIO. [[J1s1 CHM)KEHMSI IOTEPh TOJIOBKU
3yObeB IIECTEPEH MPUTHUPAIOTCA K IIUIIMHAPUIECKOIN PaCcTOUKE KOPITyca ¢ MUHIMAaIbHBIM 3230POM.

HIn6epHblii (nacTuHYaThIii) Hacoc (puc 1.9 6) cocrout u3 poropa 7, B paauaibHbIC
1a3bl KOTOPOT'O YCTAHOBJIEHBI IIAaCTUHBI 2. OCh BpallleHUsI pOTOpa paclolaraercs ¢ 3KCIEHTPU-
CUTETOM OTHOCHUTEJIbHO IWJIMHAPUYECKOW pacTouyku Koprmyca 3. PoTop momyuaer BpaiieHue OT
nsurarens. [Ipu Bpamienuu potopa miacTUHbI 0] JEHCTBUEM LIEHTPOOEKHON CHUJIbI BHIXOJAT U3
[1a30B U MPIKUMAIOTCS K BHYTPEHHEHN MOBEPXHOCTH KOpIyca. Y CUIIME PUKATUS MOXKHO YBEJIU-
YUTb [TyTEM YCTAHOBKH I10]1 IUNIACTUHY IPYKUHBI I N1OAAa4u B 110J10cTh B naBnenus. B 30He Bca-
ChIBaHUSI 00BEM MEXIy IIACTUHAMHM 3aIOJHICTCS JKMIKOCTBIO, KOTOpAs MOCTYHAaeT MOA Jei-
CTBHEM aTMOC(EpHOro JaBiieHUs W3 0aka yepe3 OKHO A, pacloiokeHHOE B OOKOBOW CTEHKE
Hacoca. [Ipu ymeHblieHnn oObeMa MEXIy IJIACTUHAMHU JKUJIKOCTh U3 HEro BBITAJIKUBAETCS B
HAMOPHYIO JINHUIO Yepe3 OKHO b.
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Puc. 1.9. Cxemnl rupasanyeckux Hacocos

PaaguanbHo-nopuiHeBoii Hacoc (puc. 1.9 B) coctout u3 poropa 1 ¢ nuIuHAPUIECKUMHI
OTBEPCTHUSIMU, B KOTOPBIX MOPIIHHU 2 COBEPIIAIOT BO3BPATHO-TIOCTyNAaTeNbHbIE IBWKEHUS. BHyTpH
potopa 1 umeercs pacrpenenuTesns )KUIKOCTH 3 ¢ HAOPHBIM A U BcachIBatoluM b oTBepcTHsIMH.
Potop 1 ycranaBiuBaercs B ctatope 4 ¢ HEKOTOPBIM 3KCLIEHTPUCUTETOM. 32 OAUH 000pOT pOTOpa
HAcoca KaXkK/Iblil MOPIIEHb COBEPIUT J[Ba X0/Ia: MEPBBIA — OT IIEHTPa BCACBIBAHMSI Yepe3 OTBEp-
ctue b pacnipenenurens 3, BTOpoil — K LIEHTPY HarHETaHUS Yepe3 OTBEPCTUE A pacipelenuTens
3.

B akcnaabHo-nopiiHeBoM Hacoce (puc 19 r) omHoBpemMeHHO ¢ BajioMm 1 BparmaeTcst 670K
UWIMHAPOB 4, pacnoioKEHHBIN MO yrioM K OCH Basia. B pe3ynbpTare 3TOro mopuHu 3 moode-
PEIHO BBIIBUTAIOTCS M3 IIJIMHAPOB WM BIBUTAIOTCA B HUX (AJMHA IIaTyHA 2 HE U3MEHSETCH).
[Ipy BBLABIKEHUU MOPIITHS W3 IIJIMHAPA MPOUCXOJUT 3acachiBaHKe padoueil KUAKOCTH U3 TH/I-
pobaka, a mpu MOTPYKEHUH B IIWIMHJIP — HarHETaHUE B HAMIOPHYIO MAarucTpajb. YTOJ HAKIOHA
0. Ka4arolerocs 0Jioka onpeaenseT X0/ MOPIIHEH U mojady Hacoca.

[lepeuncieHHbIe HACOCHI TAK)KE MOTYT OBITH UCTIOIH30BAHBI B KAYECTBE THPOMOTOPOB.

Komnpeccopublie yecTaHOBKH cOCTOAT U3 MpuBogHOro JIBC vin a1eKTpoABUTaTeNs, KOM-
Mpeccopa U CUCTEMbI BO3TyXOMOArOTOBKH. VX MCIOMB3YIOT 7Sl MPUBOAa THEBMOIBUTATENIEH Me-
XaHU3UPOBAHHOTO MHCTPYMEHTA, a TAKXKE B CHCTEMax YIPaBJICHUS MAllIMHAMHU.



[Ipumensiemble B HUX KOMIIPECCOPBI OIPA3ACIAIOT Ha 00beMHBIE (IIOPIIHEBBIE U POTALM-
OHHBIE), IEHTPOOEKHBIE U BUHTOBBIE.

HaubonpIiee npuMeHeHne B TOPOJICKOM XO3SHCTBE TOTYYHIIN TOPIIHEBbIE KOMIIPECCOPHI,
KOTOpBIE OBIBAIOT C OJJHO- U MHOTOCTYIIEHUATHIM CKATHEM.
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Puc. 1.10. NMopuwxesoit koMnpeccop

TpaHcmuccum

TpaHCMI/ICCHeﬁ HAa3bIBAIOT CUCTEMY, KHHCEMATHUYCCKH CBA3BIBAIOIYIO OTACIIBHBIC Y3JIbI Ma-
UIMHBI, IPYU TOMOIIN KOTOPOM o0ecrieurnBaeTcs nepeada IBUKEHUS 0T CUIIOBOTO 000py10BaHuUs
K pabo4MM opraHam M JIpyruM HCIIOJHUTEIbHBIM MEXaHU3MaM.

TpaHCMI/ICCI/II/I HEC TOJIBKO MEPEAA0OT ABUXKCHUEC, HO U USMCHSAIOT IO BCJIMYMHE U HAITpaBJIC-
HHIO CKOPOCTH, KPYTAIINEC MOMCHTBI 1 YCUIIUC. TpaHCMI/ICCI/II/I OBIBAIOT MCXaHUYCCKHE, TUAPABIIN-
YCCKUC, MTHEBMATUUCCKUE, DJICKTPUICCKUC U KOM6I/IHI/IpOBaHHHe. B MallvHax, MPUMCEHACMEBIX B
TOPOJCKOM XO35MCTBE, HAMOOJbIIEE PACTIPOCTPAHCHHE MOJIYIIIA MEXaHUUECKHE, THIpaBInde-
CKHE N KOM6I/IHI/Ip0BaHHBIe TPaHCMHCCHUH.

Mexannyeckue TPAHCMUCCHM TIOJPA3JICISAIOT HAa PEAyKTOpHbIE W KaHaTHbIE. [lepBbie
MPEACTABISIOT cOO0M MeXaHWYecKue mepenadu (3y0darsie, YepBsSYHBIC, IICMHBIC, PEMEHHBIC U
Ip.) B COYETaHUU ¢ My(PTamMu, TOPMO3aMH U IPYTUMH HJIEMEHTaMH, 00€CTICUNBAIOIITUMU TTepeIavy
JABUKCHUA. CocTaBHBEIMH YaCTSIMHU BTOPBLIX SABJIAKOTCA J'IC6CI[KI/I M KaHATHBIC ITOJIUCIIACThI C HAITpaB-
JSIIOIIMMHU O10KaMH.

anpasnnqecxne TPAHCMHUCCHH. B MMOCJICAHUEC T'OJbl MCXaHUYCCKHUE TPAHCMHUCCHUU BCC
AKTHUBHEC 3aMCHAIOTCA T'HAPABIMYCCKHMU 6naroz[apﬂ oeJIoMy paay HpeuMyIICCTB: BBICOKHH
KHZ[, KOMIIAKTHOCTb, HAAC)KHOCTD B pa60Te, BO3MO>KHOCTH 6eCCTy1'IeH‘laTO I10JIy4aTb 0obIINE
nePCAATOYHBIC YUCJIa U pa6OTaTI> IIpu 0OIBIINX YCUIIHX, 0O0JIBIIION Juaria3oH (C OJIHOBPCMCHHBIM
COXpaHCHHUEM TO‘IHOCTI/I) peryjiupoBaHusad HCIIOJHUTCIIBHBIMHU MCXaHU3MaMH, HIPCAOXPaHCHUC
ABUTATCIIsI 1 MEXaHHU3MOB OT IIEPEIrpPy30K, y,HO6CTBO pasMetiCHusT OTACIBbHBIC Y3JI0B I'HAPOIIPU-
BOJla Ha MAallIMHC W BO3MOXKHOCTDH IIEpCaAadyn SHEPTUU B IIPCACTIaX MAIIWHBI, @ TAKXKC IMIPOCTOTA
ynpaBJICHUA U BO3MOKHOCTb aBTOMATU3allUU, OTCYTCTBUC J)KECTKOH CBS3HU MCXKAY BCAYIIUMU U
BCIOMBIMU YAaCTAMMU IICPCaavuU. B stux TPAaHCMUCCHAX pa60LII/IM QJICMCHTOM, IICpCaAarOniuM SHECP-
THIO OT BEAYUICT'O 3B€HA K BCAIOMOMY, ABJISICTCA pa60qa;1 KUJAKOCTDb, 3aps’KCHHAA 3HepFI/IeI7L

IIo MPpUHIHAITY ,HCI\/'ICTBI/I}I ruapaBJINYCCKUC TPAHCMUCCUHN MTOAPA3ACIIAIOT HAa TUAPOCTATUYIC-
CKHC (OG’LCMHHC) U TUAPOANHAMHWYCCKUC. B THAPOCTATHYECCKUX TPAHCMUCCUAX JIaBJICHUC pa-
0oueit KHUIKOCTH (OT Hacoca) npeo6pa3yeTc;1 B BO3BPATHO-NIOCTYHATCIBHOC ABUKCHUEC C IIOMO-
IO THAPOLIUIMHAPOB WK BO BPAIATCIIBHOC — € TIOMOIIBIO THAPOMOTOPOB.

B THAPOAUHAMUYICCKUX TPAHCMHUCCUAX DOHEPTUA IIPUBOJHOT'O ABUTATEIIA IEPEAACTCA BE-
AOMOMY BaJIy B PE€3YJIbTATC U3BMCHCHUA MOMCHTA KOJIMUCCTBA ABUKCHUS HaA pa60LII/IX KoJ€Cax rua-
pOTpchq)opMaTopa, T.€. B OCHOBHOM 34 CUET KHHETUUECKOM OHCEPIUH MOTOKa pa6oqel71 KHUIKOCTH.



I'mapocraTnueckas Tpancmuccus (puc. 1.11) coctout U3 3HEpreTUUECKOM, UCIOIHU-
TEJILHOM M pacHpeAeTUTeIbHON YacTeil. DHepreTHuecKas 4acTh MpeIHazHaueHa s 101auu KuI-
KOCTH, cojieprkaiieics B 6ake 9 o TpedyeMbIM JaBIIEHUEM B HAITOPHYIO TUAPOIUHUIO 3 C TIOMO-
uIpk0 Hacoca 1 (Beayiiee 3B€HO).

PaboTa mpuBoAa mpoCTEHIIEro THAPOIPUBOIA C PA3OMKHYTHIM TOTOKOM paboye KU IKO-
CTH OCYIIECTBIISIETCS CIIAYIOMNM 00pazoM. Pabouast xKUIKOCTh BcackiBaeTcs U3 Oaka 9 Hacocom
1 u npoxonuT yepe3 oOpaTHBIN KJlalaH 2 10 HAlOPHOW Maructpajiu 3 B 30JI0THUK 4, UMEIOLIUI
TPH MOJIOKEHHSI: HEUTpasibHOE, TTo1a4a pabouei ®KHUIKOCTH B TIOPUIHEBYIO TOJIOCTh HUIHMHIIPA S -
CJIUB M3 IITOKOBOM MOJIOCTH, 110JIa4a KUAKOCTH B INITOKOBYIO MOJIOCTH - CIIMB U3 OpIIHeBou. [Ipu
HEHTpaIIbHOM TIOJIOKEHUH 30JIOTHHKA (KaK yKa3aHO HAa PUCYHKE) JKUIKOCTh U3 HAIIOPHOW Maru-
CTpaJId TMOCTYNAET B CIUBHYIO MarucTpaib 6 u uepe3 Guinbtp 8 cnuBaercs B 6ak. s npegoxpa-
HEHUSI THIIPOCHCTEMBI OT MEPErpy30K HATIOPHAsS JIMHHSI COCAMHSETCS CO CIIMBHOM JIMHUEH depe3
MPeOXPaHUTEIBHBIN KiIanaH 7, COpachIBAIOIIN MPH MPEBHIIICHUH JaBIICHHs, HA KOTOPOE OH OT-
peryiupoBaH, U30bITOK pabodei )KUIKOCTH B Oax.

I 2 3 4 5

G

Puc. 1.11. Cxema ruapocTaTH4eckoil 00beMHON TPaHCMHUCCHH
lMunpaBnuyueckuii mprUBOJ] pealbHBIX MAIMH OCHALIEH OOJIBLIIUM KOJIMYECTBOM paboyuX U
BCIIOMOTATENbHBIX JIEMEHTOB, 00ECTIEYNBAIOLINX HAACKHYIO U 0€30MaCHYI0 UX HKCIUTyaTalIHIo.
I'mapoamuaMmnyeckasi TPAHCMUCCHS BKJIIOYAIOT B c€0s1 THAPOOMY(PTHI MU THAPOTPAHC-
dhopmaTopsl.
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Puc. 1.12. MuapoanHaMuyeckue nepeaaiu

I'uapomydrsl (puc. 1.12 a) npuMeHsIOT Ul Mepe/laud MOIHOCTH € BEIYIIEro Ha BeJ0-

MBIN Baj TPaHCMHUCCUU 0e3 U3MEHEHUs KpyTAIICTO MOMCHTA. OHH COCTOAT U3 ABYX OCHOBHBIX
3JIEMCHTOB: HACOCHOI'O KOJIECa 1, YCTAHOBJICHHOI'O Ha BaJly 2, COCIJUMHCHHOM C BaJIOM ABHUI'ATCIIA,
U TypOMHHOTrO KoJieca 3, YCTaHOBJIEHHOTO Ha Baily 4, COeIMHEHHOM ¢ TpaHcMuccueid. Oba Bana
TUIPOMY(PTHI MEXaHMUECKHU HE CBSI3aHbI MEX 1y co00il. O6a kosieca 00pa3yloT KaMepy, 3aroIHeH-
HYIO MAJIOBA3KHUM MAacCJIOM. JlonmaTku HacOCHOIO KoJjieca IIpr BpalliCHUN OT6paCLIBaIOT KUAKOCTD



K nepudepuu, coodmias el KHHeTH4IeCKyto dHepruto. [lomanas B TypOMHHOE KOJIECO, KHUIKOCTh
IepelacT eMy IOJyUYEHHYI0 S3HEPTHIO U 3aCTaBIIsIE€T BpaIllaThCs B Ty ke CTOPOHY. MakcuMaiabHOe
srnauenue KIIJI ruagpomydr cocrasiser 0,95...0,98.

I'uaporpancdopmatop (puc. 1.12 6) cocTouT u3 Tpex padbodmx KoJjiec; HacocHoro 1, Typ-
OMHHOTO 2 W HEMOABIKHOTO HaIpaBJIsroero 3 (peakropuoro). TypOHHHOE KOJIECO KPEMUTCS K
BEJIOMOMY Bajly 5, HACOCHO€ — K Bajly JABMrareis 4, Hanpasisiollee — K HENOABIKHOMY Kap-
Tepy. B oTiimume ot paguanbHBIX J0NATOK THAPOMY (DT JIOMaTKu pabodymnx KoJjiec ruApoTpanchop-
MaTopa UMEIOT U30THYTYIO (hopmy.

[Ipu pabote ruapoTpanchopmMaTopa Maciao 3aXBaTHIBACTCS JIOTMIATKAMH BPAIAIOMIETOCS
HACOCHOTO0 KoJjieca 1, oTOpachiBaeTcs HIEHTPOOESKHOM CUIION K HApy>KHOM OKPYHOCTH U IONAAAET
Ha JIOMaTKu TypOMHHOrO Kosieca 2. biarogaps co3naBaeMoMy IpH 3TOM Haropy TypOHMHHOE KO-
JIECO TIPUBOJUTCS B IBYKEHUE BMECTE C BEJAOMBIM BajoM 5. 3aTeM >KHJIKOCTh MTOCTYIAeT Ha JIo-
MAaTKK HEMOJIBUYKHOTO 3aKPEIJIEHHOI'0 PEaKTOPHOIro Koseca 3, W3MEHSIOIIEro HalpaBlieHUue 1o-
TOKA YKUJKOCTH, ¥ OIATH IOCTYIAeT B HACOCHOE KOJIECO, HEMIPEPBIBHO ITUPKYIHUPYS 110 3aMKHY-
TOMY KpyTy BHYTPEHHEH MOJIOCTH pabovMX KOJIEC U YUaCTBYs B 00IIEM BpalllEeHUH C KOJIECAMH.

JlonaTky HENOJIBUYKHOTO PEAKTOPHOTO KOJIECa U3MEHSIOT HaIllpaBJIeHNUE POXOISILEro ye-
pe3 Hero noTtoka xuakoctu. Ha nonaTkax peakTopa BO3HUKAET YCHUIINE, BHI3BIBAIOLIEE MTOSBICHHUE
pEaKTUBHOTO MOMeHTa. Takum 00pa3oM, peakTop JaeT BO3MOKHOCTb MOJIy4aTh Ha Bally TypOUH-
HOTO KoJieca KpYyTSIIUH MOMEHT, OTJIMYAOIIeNCcss OT MOMEHTA, IepeIaBaeMoro asurarenaem. J¢-
(bexT caMoperyaupoBaHus THApoTpaHcPopMmaTopa yiaydyllaeT paboTy JIBUTraTelis BHYTPEHHETrO
CropaHusl U BCEW TPAHCMHUCCHH.

XomxoBoe 000py10BaHueE

XomoBoe 000pyI0BaHHE MAIIUH COCTOUT U3 JABMXKHUTENCH, MeXaHU3Ma MEepeBIKECHUS U
OTIOPHBIX paM, OCHOBHBIMHU 3aJlauaMi KOTOPBIX SIBJISIOTCS MEPEABMKEHNE MAIllMH Ha paboynx U
TPAHCIIOPTHBIX CKOPOCTSIX, NIEpejauya Ha OMOPHYIO MOBEPXHOCTh HATPY3KU OT CHUJIBI TSKECTH Ma-
IIMHBI U BHEIIHUX BO3/EUCTBUH, a TaKKe 00ecrieueHne YCTOMUYNBOCTH MAIIUHBI.

[To Tuny nBmwxuTENEl X0q0BOE 000PYJOBAHUE pa3IMYaOT: TYCEHHUYHOE, THEBMOKOJIEC-
HOE, KECTKOE KoJIeCHOE (pelbcoBoe U Oe3pesbcoBoe), Ha BO3AYIIHON noaymike. [IpuBon aBuxu-
Tesel obecreynBaeT MEXaHU3M MEePEIBUKCHUSL.

CaMoxoHbIe MaIINHbI, UCTIOJIb3yeMble B KOMMYHAJIBHOM XO3SIIICTBE, MIMEIOT Yallle BCEro
ITHEBMOKOJIECHOE X0/I0BOE€ 000PYI0BaHHE.

Cuctembl ynpaBneHus

CucTeMsl yrpaBJieHHsI MAITHH IPEHA3HAYCHBI Ul CUIIOBOTO YIIPABIICHHS IBUKCHUEM pa-
004YMX OpraHOB WU YIIPABICHHUS PEKUMOM pabOThI ABUraTENsl, My(PT, TOPMO3aMH, KOPOOKOH T1e-
penad u ApYruMH dJIEMEHTaMU TIPUBO/IA.

O61ue TpeboBaHMs K CHCTeMaM YIPaBICHHUS MAIllMH 3aKIIF0YAIOTCS B TOM, YTOOBI yIpaB-
JICHHE MEXaHW3MaMH OCYIIECTBILIIOCh ¢ MHHUMAIBLHBIMU 3aTpaTaMu (PU3UYECKUX U HEPBHBIX
yCUJIMI MalMHKUCTa (oreparopa), odecneurnBano 6e30macHOCTh padoThl M CIOCOOCTBOBAIO J0-
CTHKEHHUIO MAKCHUMAIIbHOUM MPOU3BOIUTENHHOCTH MAITUHBI.

Kaaccnduxkanus

1. ITo cnocoby mepemaayu SHEPrUU K HCIOIHUTEIHLHOMY MEXaHU3MY — MEXaHHYeCKHe
(ppr4axkHbie), TUAPABINYECKHE, THEBMATUYECKHE, DIIEKTPUIECKHE U KOMOMHUPOBAHHBIE;

2. ITo MCTOYHUKY PHEPTHH — OT MYCKYJIbHOM SHEPTrUy MAIIUHUCTA U OT OCHOBHOMH (BCIIO-
MOTaTeIbHOI) CHIIOBOM YCTaHOBKH,

3. [lo mpuHIMIY NeCTBUS — PYYHBIE U aBTOMATUYECKHE.



MexaHMYeCKYI0 PbIYAKHYI0 CHCTEMY NPUMEHSIOT JUIS YIIPABICHHs C IOMOILBIO phlva-
roB (IPUBOJIUMBIX B IBM)KEHUE PYKOSATKAMH U MEAISIMA) My(pTaMu 1 TOPMO3aMu MalIuH Majoi
MOIITHOCTH. Y CHIIME, IPUKIIAIBIBAEMOE K PYKOSTKE WIN MEAaH, YCHIMBACTCS MTOCPEACTBOM PhI-
94aroB TPAHCMHUCCHU U TEPEACTCs K UCTIOHUTEIILHBIM OpraHaMm.

Ha puc. 1.14 nokazano yrnpasiieHH€ JEHTOYHBIM TOPMO30M OT PYKOSITKH. [[BUKeHue OT
ppiuaTa 1 yepe3 peryJupoBOYHYIO TATY 2 U pbluar 3 mepegaercs TOJIKATemto 4, KOTOpbIi uepes
phlyar 5 3aTAruBaer JeHTy 6.

I'uapaBinyeckue cucTeMbl yIpaBjieHUsl ObIBAIOT ABYX BHJIOB: O€3HACOCHBIE M HACOC-
HbIe. B epBeIX paboyee gaBIeHHUE )KUIKOCTH THAPOCUCTEMBI CO3/1a€TCS MYCKYJIBHOM CHIIOH orte-
paropa, BO3/ICHCTBYIOIIETO Ha Ieallb, phIYar WIu pyJIeBOe KOJIECO, BO BTOPHIX — HACOCOM.

Puc, [.14, PuvakHas cHcTeMa ynpanieHns

Be3nacocHble cucTeMbl yNpaBjieHHsl [IPUMEHSIOT OOBIUHO Ul YIPaBICHUS] MEXaHU3-
MaMu, TpeOyIOUMMHU HauOOJIbIIIe YyBCTBUTEILHOCTHU U IJIABHOCTH BKIIIOUEHUS (HalpUMep, TOp-
MO03aMH). DTU CUCTEMBI CYIIECTBEHHO HE CHUKAIOT YCHIJIME Ha pblyarax U MeJaisx o CpaBHEHUIO
C pPbIYQKHBIMU MEXaHUYECKUMU CUCTEMaMHU YIIPaBICHUSI.

B ruapaBnuueckoii 6e3HacOCHOM cucteMe yrpasieHus (puc. 1.15) umeercs 2 mumHapa:
KOMaHJIHbIN (TJ1aBHBIN) 8 W UCTIOJHUTEIBHBIN (pabounii) 5 — coearMHEHHBIE TPYOOTPOBOAOM 6.
Juametps! 1piHApoB d1 1 d2 moAOUparOT Tak, YTOOBI MPH MAJIOM YCHIIUH M OOJIBIIIOM XOJ¢ Ha
MeJany YIpaBieHUs OMyYUTh OOJIBIIOE YCUIIUE U MAJIbIN XO/1 Ha IITOKE 3 UCTIOHUTEIBHOIO 1H-
JUHApA S.

Puc. 1.15. Muapasnuveckas Oe3nacocHas CHCTEMa ynpawienms



[Tpu HaxaTtnu Ha nefans 12 (uMmeronnyto GuKCHpyOIIyo 3amenky 11) Kkymadok moBopa-
YUBAETCA BOKPYI CBOCH OCH M 4YE€PE3 CUCTEMY PETryJIMPOBOYHBIX TAI BO3ACUCTBYET HA IOPLIEHb
muHApa 8. [lopiieHs BbIIaBIMBAET YacTh paboyeid JKUAKOCTH U3 KOMAaHJHOTO IUJIMHJpPA B HC-
noHUTENbHBIN. [lon AeiicTBueM naBiieHus paboyel )KUIKOCTH MOpLIeHb 4 IepeMeIiaeTcs BIEBO,
JABHUT HA IITOK 3, KOTOPBII ppldaraMu CBS3aH C TOPMO3HOM JieHTOH 1.

[Ipu cHATHMYM HArpy3KH ¢ NEAAIN MOCIEAHAS BO3BPAILAETCS B UCXOIHOE ITOJIOKEHUE BO3-
BpaTHOW MpPY>KUHOU 7, OHOBPEMEHHO MOPILIEHb IMIMHAPA 8 IO IEHCTBUEM PACIIONOKEHHON
BHYTPU INPY>KUHBI MEPEMEIIAECTCS BJIEBO, a PblYard TOPMO3HOW CHCTEMBI OCBOOOXKIAIOTCA OT
IIKMBA JICHCTBHEM BO3BPATHOW NPYKUHBI 2. Bo3MOXHBIE yTeukH paboyei >KUAKOCTH KOMITEHCH-
PYIOTCS ee MOCTyIUIeHHEeM U3 6adka 9 mpu OTKpbITOM 3anopHoit urie 10.

HacocHoe ruapaBanyeckoe ynpapjieHue NPUHIUIHAIBHO OTJIMYAeTCs OT OE€3HACOCHOTO
TEM, YTO HEOOXOIUMOE YCUIIUE 37IECh CO3AAETCS HACOCOM, MOIAIOLIUM >KUJIKOCTb MO/ JJaBICHUEM
B MCHOJHUTENbHBIA MIUHApP. [Ipu 3TOM He TpeOyeTcst 60MbIIOro yCHINs Ha pblyarax yrpasJe-
HUsI, TaK KAK MAIIMHUCT MIEPEMEIIAET JIMIIb 30JI0THUKH PaCIpeAeIUTENeH, COCIUHSIOIINE UCITO-
HUTEJbHbIE IWJINHAPBI C HACOCOM HJIU CIIMBHBIM 0aKOM.

ITHeBMaTH4YeCKHE CHCTEMbl YIIPABJEHHUS OTINYAKOTCA OT THAPABINYECKUX TEM, YTO B
HHUX BMECTO JKHJKOCTH MCIOJIb30BaH CxaTblid BO3ayX. Ha puc 1.16 nmpuBenena cxema nHeBMaTu-
YECKOM CHCTEMBI YIIpaBieHUs. B 3Toi cucteme CkaThlil BO3yX OT KoMmmpeccopa 1 moctynaer B
MACJIOBJIArOOTAEIUTENL 2 U 3aTeM B pecuBep 3. KOHTposib JaBlIeHUSI BO3yXa B CUCTEME OCY-
LIECTBJIIETCS MaHOMETPOM 4, a cOpoc ero N30bITKa — MPEJOXPAHUTEIBHBIM KJIallaHoM 5.

Puc. 1.16. [THeBMaTHYECKas CHCTEMA ynpaBNeHHs

Ot pecuBepa BO3yX HalpaBiseTcs K pacnpeaenuressaMm 6, a 3areM K padoueit kamepe 10
U IHEBMOLWIMHJPY 9, KOTOpBIE YIPABJISAIOT, COOTBETCTBEHHO, JICHTOYHBIM 12 U KOJOAOYHBIM 8
TOpMO3aMM MaliMHbl. Bo3BpaT pabounx opraHoB ynpaBiIeHUs] B UCXOJIHOE MOJIOKEHHUE ITPOU3BO-
quTCs npykuHamu 11 u 7.

[IpenmymiecTBaMy MHEBMATHUECKOTO YIIPABIIEHUS SIBJSIOTCS HMPOCTOTa KOHCTPYKLUHU U
MSATKOCTh BKJIIOUEHMsSI MeXaHU3MOB. HenocTaTku NHEBMOCHCTEM CBSA3aHbl C TPYIAHOCTSIMU
OUYMCTKHU BO3JyXa OT NPUMECEN U, B NIEPBYIO OUYEpPEAb, OT BJIArH, a TAK)KE C HU3KUM JIaBICHUEM
Bo3ayxa (0,7...0,8 MIla), yto yBenuuuBaeT rabapuThl THEBMOArperaTos.

DJIEKTPHUYECKHEe CHCTeMbl YNPAaBJEHUs] IPUMEHSIOT IPEUMYIIECTBEHHO B MallMHAX C
AIEKTPUYECKUM U JU3€EIIb-IEKTPUUYECKUM MPUBOAAMU. YIIPaBIEHHUE NIEKTPOIPUBOAOM 3aAKIIO-
qaeTcs B ITyCKE U OCTAHOBKE AJIEKTPOJIBUrATENIEH, X PEBEPCUPOBAHNY, U3MEHEHUN 4aCTOTHI Bpa-
IIEHUs U oOecrieueHNH 0e30MacHOCTH padoThI.



DneKTpruyecKas CUCTeMa OTJIMYAETCS KOMIAaKTHOCThIO KOHCTPYKIIMH, HAJIEKHOCTBIO JIeH-
CTBHUSI 1 BO3SMOXKHOCTBIO IPUMEHEHUSI aBTOMATHKHU.

Kom0uHupoBaHHbIE CHCTEMBI YIIPaBJIEHUsI TIPEACTABIISIOT COOOM COUETAHHE DIICKTPH-
YECKOW CHUCTEMBI C T'MJPABIMYECKON WJIM NMHEBMATUYECKOM. MIX TOCTOMHCTBA — BO3MOXKHOCTh
MPUMEHEHHUS JUCTAHIMOHHOTO YIPABJICHUS M COKPALICHHUE JJIMHBI MAcjaO- U BO3AYXOIPOBOIOB
MIPY COXPAHCHUH TIPEUMYIIIECTB M HEAOCTATKOB CUCTEM, COCTABIISIONINX JAHHYI0 KOMOMHUPOBAH-
HYIO CUCTEMY.

B 3aBucuMOCTH OT XapakTepa BO3ICHCTBUS MAIIMHACTA HA yIIPABJIsIEMbIE MEXaHU3MBbI pa3-
JIUYAIOT CUCTEMBI YIIPABJICHUS HETIOCPEACTBEHHOTO JICHCTBUS U C YCUIIUTEISIMU (CEPBONIPUBOIBI).
K mepBbIM OTHOCSITCSI MEXaHUYECKAs! phIYa)KHASI U TUJIpaBInYecKas 0e3HACOCHAsI CUCTEMBI YIIPaB-
JIEHUs, KO BTOPON — IMHEBMATHUYECKas, THIpaBIUYECKasi HACOCHAs, AIEKTpUIecKass 1 KOMOUHU-
pOBaHHAsl CUCTEMBI.

OnHUM 13 OCHOBHBIX HAINpaBJICHUW MTOBBIIICHHS MPOU3BOIUTEILHOCTH M KauecTBa padoT,
BBITIOJTHSIEMBIX KOMMYHAJIbHBIMU MaIIMHAMHU, SIBJISIETCSI aBTOMATH3AINS CUCTEM YTPABJICHUS.

B cucremax aBTOMATH3MPOBAHHOI0 YNIPaBJIeHUs pa00YMMH OpraHaMy HaXOISAT IpUMe-
HEHUE cledlue CucTeMbl TuaponpuBoja. Creasiiell Ha3bIBAIOT TaKyl TMAPABIMYECKYIO CH-
CTeMy, KOTopasi UMeeT 0OpaTHYIO CBSI3b, 00€CIIEUMBAIONIYIO0 YCHUIEHNE MOIITHOCTH.

B nocneanue roapl Ans perieHus 3a/1a4 aBToMaTU3alul, 0COOCHHO JUIsl MalllUH CpeiHed U
OOJIBIIION MOIITHOCTH, BCE OOJIBIIIE MPUMEHSIIOT MUKPOIJIEKTPOHUKY, MUKPOITPOIIECCOPBI U OOPTO-
Bele OBM. B cucreme aBTOMaTM3MpOBAHHOIO YNPABIEHUS COBPEMEHHBIX MAlIMH IMOJCUCTEMA
KOHTpOJISI 32 pabOTON MX OTHAEIbHBIX arperaToB M Y3JIOB MOXET OOecrleunBaTh MPOBEPKY M0
20...30 mapameTrpoB u Goiee.



MawwmHbl 1 obopyaoBaHue Anga cogep)kaHnsi ropoacKNX TeppuTo-
puUn B XON04HOE BpeMs roga

TexHonormm n cnocodbl BbINOSTHEHUSA pa60T

ConeprkaHue TOPOJICKUX TEPPUTOPHIA B XOJIOAHOE BpEeMs I'0J1a 3aKIIF0YaeTCs TI1aBHBIM 00-
pa3oM B o0ecrieueHnH CTaOUIILHOM MTPOITYCKHOM CITOCOOHOCTH JIOPOT | IMPOE30B HE3aBHCHUMO OT
o0BbeMa BBIMTAIAIONINX B BUJIC CHETa OCAJKOB M TEMIIEPATyPhl OKPYKAIOIIEH CpeIbl.

TexHonmorust 3uMHEN YOOpKH JOPOT paccyMTaHa Ha MEPUOAMUECKYIO (C HEOOIBITUMU UH-
TEepPBAJIAMH) TIOJIHYIO OYHCTKY JOPOMXKHOTO MOKPBITUS OT CHEKHON MAacChl BO BpeMsl U TIOCTIE CHE-
rorajga ¢ WCIOJIb30BAHUEM CIICIUATBHBIX TEXHOJIOTHYCCKHX MaTepUasoB, MPEIOTBPAIIAFOIINX
BO3HHKHOBEHHE Ha JIOPOKHOM TOKPHITHH YIUIOTHCHHBIX CHEXKHBIX U JICJITHBIX 00pa30BaHUM.

[Ipu 3TOM CBeXeBBIMABIIAS W YIUIOTHCHHAs] Macca CHera CABUTaeTCs WM crpebaeTcs K
000YMHE JOPOTH, MepedpackiBaeTCs Ha PE3EPBHBIC TUIOMIAAN BIOJb JIOPOT WIH, IMOCie coopa B
BaJIBI WUIH Ky4H, TPY3HUTCS 3aTE€M B TPAHCIIOPTHBIE CPEJICTBA M BRIBO3UTCS B MECTa CKJIATUPOBAHUS
VJTH TasTHUSL.

B xadecTBe TEXHOJIOTHYECKHUX (QHTHTOJIOJICTHBIX ) MATEPUAIOB, CHIDKAIONTIX CKOJIB3KOCTh
MTOKPBITHS, & TAKKE TPEMATCTBYIONIMX 00pa30BaHUIO Ha JIOPOTE HAJICIH HUCIOIB3YIOT HHEPTHBIC
MaTepuaisl (KaMEHHbIC MaTepHalIbl KaK MPUPOIHOTO, TaK M MCKYCCTBEHHOIO IMPOUCXOXKICHHS);
MECOK, TPaBHi, MUTAKM U XUMUYECKH aKTUBHBIC MaTepUAIIbl, CHIDKAIOIINE TeMITepaTypy oopaso-
BaHHUS JIbJIA.

[TpoTuBoOTOJIOIEAHBIE MaTepHATBI (COJTM PA3IMYHBIX METAJIOB) OTPHIATEILHO BO3JICH-
CTBYIOT Ha OKPYKAIOIIYIO CPeTy, TOBPEkKIast 3eJICHbIe HAaCaKICHUS BJOJb JIOPOT U pa3pyIias J10-
POKHOE MOKPBITHE, CIIOCOOCTBYIOT BO3SHUKHOBEHHIO KOPPO3MOHHOM OMAacHOCTH JJIsi aBTOTpPaHC-
nopra.

Haubonee nebmaronpusTHOE BO3JICHCTBUE COJTM OKA3bIBAIOT HA IIEMEHTHO-OETOHHOE T10-
KpeiTHe Aopor. [Ipoliecc miaBneHus cHera rmoj Bo3AeCTBHEM CoJiel IPOUCXOAUT MPU MHTEHCHUB-
HOM TIOTJIOIIEHUH TeTIa U3 TOJIIH TOPOKHOTO TOKPBITUSL, B PE3yJIbTAaTe Yero OETOH PE3KO OXJIa-

KJAeTCs U pa3pylIaeTcs.

Haubomnee arpeccuBnbiM K O6etony sBisiercs NaCl, naumenee — CaCl, u MgClo.

Taoauna 2.1 — O61acTh NPpUMEHEeHNs XUHMHUYECKNX MATEPHAJIOB

TexHomornueckas onepanunsa

Marepuaiibl, puMeHsieMble Ipu Temneparype, °C

BhILIE -15

Hike -15

CHeroouncTka JIOpOXKHBIX IMOKPHI-
THH, IOIBEMOB, BHE3I0B HA MO-
CTBI U T. [I.

Hecnexusaromascsa cmecn. Ilec-
KOCOJITHAsI CMECh Ha OCHOBE XJIO-
PUCTOTO HATPHS

Xnopucteiii kanbuuid. [leckoco-
JIsTHasi CMECh HAa OCHOBE XJIOPH-
CTOTO KalabI[UsI

bopr6a ¢ rononenom npoduiak-
TUYECKUM METOJOM

Hecnexuparomasicss cMech ui
XJIOPUCTBIN KaJIWi, HHTUOUPO-
BaHHBIN (pocharamu

To xe

BopL6a C IroJ1ojJa€aoM 1maCCuBHBIM
MCTOAOM

IleckocomnsHas cMech Ha OCHOBE
XJIOPUCTOTO HATpUs WIH XJIOPHU-
CTBIN KaJIni, UHTMOMPOBAHHBIN
dhocharamu

ITeckocomsiHas cMech Ha OCHOBE
XJIOPUCTOTO HaTPUs WIH XJIOPHU-
CTBIN KaJnuid, THTMOMPOBaHHBIH
docharamu

CkanpIBaHUE JIbAa TPODUIAKTH-
YECKUM METOJOM

XOpUCTBIN Kanuid, HHTUOUPO-
BaHHBIN pocaTamu

XIOpUCTHIN Kalnuid, HHTHOUPO-
BaHHBIN pochaTamu

CkanpIBaHUE Jibaa IMaCCMBHBIM
MCTOJO0M

HecnexuBaromasicst cmech npu
KPYIHOCTH 3€peH 7 MM

XIIOpPUCTBIN KAJIBLIUK IIPU KPYII-
HOCTH 3€peH 7 MM




MeToabl CHHKEHHS BPEIHOI0 JeCTBUSA COJICH:

1. Mcnionp3oBanue BnakHOW conu. TasHue JbJja HAYMHACTCS TOJBKO MMOCIe 00pa30BaHUs
COJISIHOTO pacTBOpA.

2. IlpumeHeHune CMECH CyXO0i COJIH C COISIHBIM pacTBopoM. OntumManbHblii coctaB — 30 %
pactBop CaClz u cyxas conb NaCl B cootHomenuu 1:2,9.

3. Ucnonb3oBanue cmecu coseld ¢ meckoM (NaCl u mecok B cootHomenuu 1:10).

Bpen, HAaHOCUMBII PacTEHUSIM, CHIDKACTCSI C YBEIMUCHHEM pa3MepoB TBEpbIX JacTull coin. Coib B Macce
He JIOJDKHA coJieprkaTh Ooree 5 % vactun pasmepom meHee 0,16 MM 1 kpyrHee 5 Mmm. O0sacTv IpUMEHEHHS TBEPIBIX
XUMUYECKHX PEareHTOB MOKa3aHbI B Ta0M. 2.1.

VYerpaHeHHe Tonoea ¢ MUHAMAIBHBIM YIEpOOM JUTsl 9KOJIOTHYECKOH 00CTAaHOBKH, TOPOXKHON OIEKIBI U
TPAHCIIOPTHBIX CPEJICTB JOCTUTASTCs IPH HCIIOIb30BAaHUH ITPOTHBOTOJIOJICIHBIX JKHIKUX peareHToB. B kadecTse Ta-
KUX PEareHTOB HPUMEHSIOT BOJHBIC PACTBOPHI XJIOPHCTOTO KaIbLHsl KOHIIEHTPAIMH 32 % U XJIOPUCTOTO HATPHsI KOH-
uentparnumeit 23...25 %.
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JIns1 pacyuCTKU JOPOT ¥ TEPPUTOPHUIA OT CHETA UCTIOIB3YIOTCSI CHETOOUUCTUTENH.

[Torpy3ka cHE:KHOM MacChl U3 BaJIOB 1 Ky4 B CAMOCBAJIbI B TOPOACKUX YCIOBHSIX OCYIIIECTB-
JACTCA CIICHUAIIN3UPOBAHHBIMH CHETOIIOIPYy3YHMKaMU W CTPOHUTCIBbHBIMHU OJHOKOBIIOBBIMU I10-
Tpy34UKaMU.

Hanecenue TBEPABIX U XKUAKUX TEXHOJIOTHMYCCKHUX MATCPHUAJIOB Ha IIOBEPXHOCTh AOPOK-
HOI'O INOKPBITHUA IMTPOU3BOAUTCA paACHPEACTIUTEIIAMN TEXHOJIOTMYCCKUX MaTEPHUAJIOB.
CHeroouncTutenu

CHEroo4ncTuTEIN MMpE€aHa3sHA4YCHBI JJIs1 PAaCUUCTKU JOPOr' U TeppI/ITOpI/Iﬁ oT cHera. OHHI

MIPEJICTaBISIOT CO00M caMOXO/JHbIe MaIUHBI, paboure OpraHbl KOTOPHIX CIBUTAIOT CHET WJIH OT-
OpachIBalOT €0 B CTOPOHY.

Knaccuduxkarnus.
1. ITo Tumy paboyero o60pyI0BaHHUS:
1.1. [Imy>xHble (maccUBHBINA pabouuii opras).
1.2. PoTopHbie (aKTUBHBIN pabo4Hii OpraH).
2. Ilo Tumy 6a30BOi MalIUHBI:
2.1. ABTOMOOHIIBHBIE.
2.2. TpakTopHbIE.

VY MTy>KHBIX CHETOOYHCTUTENEH pabOYiM OpraHOM, YIAJISIONIUM CHET, CITY>KHT TLTyT, MOH-
TUPYEMBIH B TIEpeaHE 4acTu aBTOMOOWIISI MJIM TPAKTOPA, & Y POTOPHBIX — METATENb CIIeIHAalb-
HOI KOHCTPYKIIMH, Bpalaromuiicsa ¢ gactoroit 300...400 mun ™,

[Timy>XHble CHETOOUNCTUTENHN Pa3eaoT Ha OJJHOOTBaIbHbIE (pHcC. 2.1 a), oTOpachIBaroIye
CHET Ha OJIHY CTOPOHY, U IBYyXOTBalbHbIe (puc. 2.1 6), cnocoOHbIe 0TOpackIBaTh CHET Ha 00€ CTo-
POHBL. B 0ZIHOOTBAIbHBIX CHETrOOYMCTUTEINSAX PA0OUHii OpraH yCTaHaBIMBAeTCs 1Mo yriom 29...33°



K MPOJIOJIBHOM ocH 0a30BOI MAIlIMHBI, 9TO OOECTICUNBACT CABUTAHUE CHEXKHOW MAcChl B CTOPOHY
II0BOPOTA Kpyra.

a) / 2 6) 1 2
-
es — i S

T L___J
Puc. 2.1 Cxema miryXHBIX CHEroouncTuTenei: 1 — 6azoBast mamnHa; 2 — pabounii oprax

JIByXOTBAJIBHBIN ILUTYT MOXKHO PAacCMAaTpUBaTh KaK INAPHUPHO-COWICHEHHBIH B CpEIHEN
4acTH OAHOOTBaJIbHBIN. Takoi pabounii opraH MOHTUPYETCS TOJBKO Ha IUTY>KHBIX CHETOOUYHCTHU-
TeJSX cABUTrarouero neicTeus. OH MOXKeT paboTaTh Kak IUIYT, CIBUTAIOIINMI CHET OJJHOBPEMEHHO
BIIPABO U BJIEBO, a TAKXKE BHITIOJIHATH POJIb COBKA, Crpedas CHeXXHYI0 Maccy B Kyuu. [loBopoT aie-
MEHTOB IIIYTa B [IJIAHE OCYLIECTBIAETCS THAPOLUIHHIPAMU.

TexHuyeckas XapaKTepUCTUKA OTEUECTBEHHBIX U 3apYOEKHBIX TUTY>KHBIX CHETOOUHCTHUTE-

Jiel puBeieHa B Taou. 2.2.

Tabnuma 2.2. TexHuyeckasi XapakTepUCTUKA TUTYKHBIX CHETOOYHCTUTENEH

HanmeHnoBaHue napametpa Enunnna | OgHooTBaibHBIE IUTyTH | J[ByXOTBaJbHBIE IIIIYTH
H3MEpEHHUs
MOIIHOCTE ABUraTelIst 0a30BOro MIACCU kBt ABToOIIIacCH TpakTopHoOe, crieruaib-
110...250 Hoe mraccu 40...250

[Inprna 3axBaTa 1iyra MM 1 400...3 200 2 200...5 400
'YT01 MOBOPOTA IUTyTa K IPOI0JILHON OCH rpan 30...36 -
MallMHBI
BricoTa miyra MM 450... 1500 1 000... 2000
Han6ospiiast BEICOTa yOMPaeMOro CJIost MM 300... 500 600... 1 200
cHera
/lampHOCTH OTOpachIBaHUS CHETa M 8..15 -
PaGouast CKOPOCTh JIBHIKESHUS KM/ 35...45 5..15
Macca miyra KT 400...810 430...950
[Tpon3BOANTENTLHOCTH MAIIIHBI M2/q 90 000...110 000 17 000...50 000

rlﬂy)KHble CHEroo4ncTuTesnu.
Z[J'Iﬂ CABUT'aHUs CBCKCBBIIIABIICTO CHETA K o0ounHe HpOGS)KCfI 4aCTu J0por, (l)OpMI/IpOBa-

HUS CHEXHBIX BaJOB M Ky4 JUIS MX MOCIEAYIONIEH MOrpy3KH B TPAHCIIOPTHBIE CPEJICTBA C LIETIbIO
MepeMeIeHus Ha MJIOMIaAN CKIaIMPOBAHUS UCIIONB3YIOTCS TUTY KHbBIE, CHETOOYHCTUTEIH C/IBUTA-
tfomero aevictsus (puc. 2.1). IlnyxHble CHErOOYHCTUTENN CABUTAOIIETO ACHCTBUSA Oa3upyroTcs
Ha TYCEHUYHBIX U KOJIECHBIX TPAKTOPax, aBTOMOOMIISIX U aBTOrpeiiiepax u o0eceunBaoT pa3pa-
001Ky cHera TonmuHoi 0,3...,0,4 M. co ckopocThio 10 2...3 M/c B KoJiecHOM BapuaHTe (puc. 2.1 a)
u TonumHo# 1,0...1,5 M co ckopocThio 1 M/c B r'yceHMYHOM BapuaHTe (puc. 2.1 0).

IIpu paboTe My} HOr0 CHErOOYUCTUTENS CABUIAIOLIETO ACUCTBUS Nepesl OTBAJIOM, yCTa-
HOBJICHHBIM I10J] YTJIOM 3aXBaTa ¢ K HAlpaBJICHUIO JBI)KEHUS MAIlIMHBI, 00pa3yeTcs mpu3Ma Bo-
JIOYEHHUsI, KOTOpasi HEMIPEPBIBHO MOMOIHIETCS 32 CUET BhIPE3aeMOil OTBAJIOM CTPY)KKH CHeEra, Ie-
pemerniaercs BJ0JIb OTBaJIa K €ro 33JHeMy KOHILy 1 00pa3yeT MpH CXOe ¢ OTBajla OOKOBON CHEX-
HBIU BaJl.

[Tny>XHbIEe CHETOOUMCTUTENH, pabOTaIOIINE B TOPOJIe, I MPEAOXPAHEHUS OT MOBPEXKIe-
HUS TIPpH KOHTAKT€ C HEMPEOJOIMMBIMH MPENATCTBUAMHU (KPBIIIKK KOJOALEB, JIEASHbIE



oOpazoBaHusi, OOpAIOp TPOoTyapa | T.I.) OCHAIIAIOTCS PA3IMYHOTO POJa MPeloXpaHUTEIbHBIMU
yCTPOMCTBaMH, TaCSAIIMMHU BOSHUKAIOLIUE [TPH ATOM JTUHAMHYECKHE Harpy3ku. OObI9HO OHH 000-
PYAYIOTCA HOXKAaMH U3 TBEPAOW N3HOCOCTOMKOM PE3UHBL, UTO HE TOJBKO MIPEAOXPAHIET OTBAJ CHE-
TOOYMCTHUTEIS OT MOBPEKCHUS, HO M CHIDKAET YPOBEHD IITyMa OT BUOpaLUii 0TBajIa, BHI3bIBAEMBIX
€ro KOHTaKTOM C JJOPOTOH.
[Mny>KHO-LLIETOYHbIE CHEFOOUYNCTUTENM

Pa3HOBUIHOCTBIO IUTY>KHBIX CHETOOUMCTHUTENEH SIBIISIFOTCS IUTY’KHO-IIETOYHbIE, KOTOPhIE
CIIy>KaT HE TOJIbKO Ui crpebaHusi, HO U JJIsl CMETaHMsI CBEKEBBINIABIIETO CHETa C IOPOKHBIX I10-
KPBITUH.

[11y>HO-1IIETOYHBIE CHETOOUUCTUTENN Oa3UPYIOTCS B OCHOBHOM Ha KOJIECHBIX TPAKTOpax
U aBTOMOOWJISIX U pa3pabaThIBalOT CBEXeBbINaBIIUi cHer TonuuHol 0,2...0,4 M cO CKOPOCTBIO
2,5...5,5 m/c. Hambompliee pacnpocTpaHEHUE TMOIYUYHIIO ILUTYKHO-IIETOYHOE O0O0pYyJA0BaHHUE,
CMOHTHPOBAHHOE Ha MOJIMBOYHO-MOEYHBIX MamuHax (puc. 2.3).

7 6§ 5 4 J

Puc. 2.3 I11y’>KHO-1IETOYHbII CHEr0OYUCTUTEIL HA 0a3e aBTOMOOMJISA

CuenHas paMa, U3rOTOBJICHHAS U3 OTACIBHBIX MPO(HIICH, CITYKUT OMOPOM IJIsl OTBaJIa U
COEAMHSET OTBAJI C TOJIKAIOIIEH paMOid, COCTOSIIEN U3 IBYX IITAHT. CIIENHAs U TOJIKAIOIIasi paMbl
COEMHEHBI C TTOMOIIBIO MIAPOBHIX MAapHUPOB. LlITaHrH TONKatOIIEeH paMbl MPUKPETIICHBI K JIOH-
XKepoHaMm 0a30BOro IIaCCH U MEePEAAl0T Ha HUX YCUIIUE, BO3HUKAIOLIEE MPU padoTe IUIyra.

[Tmy>xHOE 000pYOBaHKE ATOW MAIIMHBI COCTOUT U3 TMTOBOPOTHOTO OTBaa 7, CLICTTHOW 5 1
TosKaromen 4 pam, MexaHuzma noabema miyra 2. [loBopotHas pama 6 cBapeHa B BuJe Qyru U3
npodumeil, mpuBapeHHBIX K OTBATY, KOTOPbIE HIMEIOT OTBEPCTHUs sl GUKCallMK OTBAjIa B OMpe/e-
JICHHOM TOJIOKEHHH Ha CIEHON paMe M MO OTHOUICHHIO K MPOAOJIbHON ocu MamuHbl. OTBai
IUIyra — cBapHasi KOHCTPYKLHMS B BUJE KapKaca U3 Yrojka ¢ MPUBAPEHHBIM K HEMY CTaJbHBIM
W30THYTHIM JTUCTOM.

K HmxHEMY MpoI0NIEHOMY 3JIEMEHTY KapKkaca 0oJaTaMH MPUKPETUICHbI CMEHHBIE PEe3HHO-
BbI€ HOXH 7 B BUJE OTACIbHBIX CEKIIU.

CuenHasi pama, U3rOTOBJICHHAS] U3 OTACIbHBIX MPOQHIIeH, CIY>KUT OMOPO A OTBANA U
COEJIMHSIET OTBAJI C TOJIKAKOUIEH paMOM, cOCTOsIIEH U3 IBYX WTaHr. ClenHasi U TOJIKAoLas paMbl
COEJIMHEHBI C MTOMOIIBIO MIapOBbIX MAapHUPOB. llITaHTH ToNKaromel paMbl TPUKPEIIEHBI K JIOH-
XKepoHaMm 0a30BOTr0 IIACCH U MEPEAAI0T Ha HUX YCUITHE, BOSHHUKAIOIIEe MPH paboTe TUIyTa.

CHEroouncTUTENBHOE MIETOYHOE 000PYAOBAHUE COCTOUT U3 LMIMHAPUUYECKOH LIETKHU 5,
€€ paMmbl, MEXaHU3MOB MIPUBOJIA IIETKH U €€ TepeMeIeHusI B pabouee U TPAHCIOPTHOE MOI0XKe-
Hus. Kapkac HUIMHAPUYECKON IIETKHU MpeacTaBisier coboil TpyOy ¢ duaniiamMu mo koHiam. Ha
TpyOe pacmonoxeHa cTalbHas MpopuIbHAS TUIMTA, B KOTOPYIO YJIOKEH CTAIBHON WM KalpoHO-
BBl BOPC, IPUKPEIUICHHBIN K KAPKACYy IIETKH CTaJbHbIM KaHaToM. KOHIIbI KaHaTa 3aKperieHbl Ha
¢nanmax Oonrtamu. Illletka MokeT monydaTh BpalleHHWE OT JABHraTens 0a30BOM MaIllMHBI C



MIOMOIIIBbIO KOPOOKH 0TOOpa MOLTHOCTH, KapAaHHON Mepeaayn 1 KOHUYECKOTO PeAyKTopa MU OT
rugpomoropa. Ilpu pabore mieTka Bpamaercst B CTOPOHY, 0OpaTHYIO MOCTYNATEIbHOMY TIepeMe-
[ICHUIO MAIIUHBI.

I'uapocucTemMa MalIMHBI CITY>KUT JUTSE TOJIBEMA TUTYTa U IIETKU M COCTOUT M3 LIecTepeHya-
TOTO HACOCa, THIPOPACIPEACTUTENS, THAPOIMINHIPOB, MACISIHOTO Oaka u TpyOonpoBoaoB. ['u-
paBIMYECKHE IMIMHAPHI KMEIOT TUAPO3AMKH I (PUKCAIIMU TIOJI0KEHHUS IITOKOB TPHU MOJABEME
TUTYTa U IETKH B TPAHCIIOPTHOE MOJIOKEHHE.

[lerounoe 060pyaOBaHNE HA CHETOOYHCTUTENSX HCIIOIB3YETCs B KAYECTBE JIOTIOJIHUTEIb-
HOTO ¥ TIPEJHA3HAYEHO /ISl CABUTAHMS C MIOKPBITHS JIOPOTH OCTABIIETOCS MOCIE MPOX0/a TUTyTa
CHera.

Bopc mieTkn oTphIBaeT CHEXXHBIE YaCTHIIBI OT OUMINAEMON TOBEPXHOCTH U OpPOCAET UX BIIe-
peIr METKN B CTOPOHY JIBHKCHHS MAIIWHBL. ECITH MEeTOYHBIA POTOP 3aKPEIUTh B IJIAHE IO He-
KOTOPBIM YTJIOM K MTPOOJIBHOM OCH MAITMHEI, TO CHEXXHAst Macca OyJIeT 0TOpachIBaThCS OT MIETKU
B CTOPOHY €€ ITOBOpOTa.

KOHCTpYKTHBHO 3UMHSISI IIIETKA OT JIETHEW OTJIMYAETCS BOPCOM OOJBIIEro auamerpa (a
CJIEIOBATENIbHO, U OOJIBIIEH KECTKOCThIO) U OOJIbIIEH YacTOTOM BpalleHUs, KOTOpas y 3UMHeEN
etk Ha npuMepHo 20 % BhIIIIE, YeM y JIETHEH.

KadecTBy 04HMCTKM TOBEPXHOCTH OT CHeETa IOCJIE MPOX0Ja 3UMHETO METOYHOTO0 pOTOpa
yaensieTcs 0coboe BHUMaHKE, T.K. HA HEOUMIIEHHBIX Y9aCTKaX TOPOTH JaXKe IPU He3HAYUTEITBHOM
OCTaTOYHOW TOMIKUHE CHEXHOTrO ¢iost B 0,5...1 cM ObICTpO POPMUPYIOTCS CHEXKHO-TIEASHBIE 00-
pa3oBaHus, yAaJeHHE KOTOPBIX — 3HAUMTeNbHAs Mpodiiema.

KadecTBO 0OUMCTKHM MOBEPXHOCTEMN PE3KO CHIKAETCS, €CIIM METOYHBIN POTOP BXOJIUT B pe-
UM rajonupoBaHus. Bo3aMOXHOCTh BOSHUKHOBEHHUS T'aJOMUPOBAHUS Y 3UMHUX IIETOK ropasio
BBIIIIE, YEM Yy JICTHUX, U3-32 HAJIMUUS Ha OYHMIIAEMOM MOBEPXHOCTU 3UMOM CIy4YailHbIX HEPOBHO-
CTeH B BUJI€ CHEXXHO-JIEJSTHBIX ()parMeHTOB.

[IprurHOI BO3HUKHOBEHHUS TAJIONUPOBAHUS MOXKET SIBJISATHCS M HEMPABWIBHBIN BBIOOD Ma-
pamMeTpoB MOJIBECKH HIETOYHOI'0 POTOpa K 6a30BOMY IIACCH.

TexHuyeckass XapakTepUCTUKAa IUTY>KHO-IIETOYHBIX CHETOOYHCTHUTENECH MpUBEICHA B
Tabsn. 2.6.

Ta6Jmua 2.6. Texuuueckast XapPaAKTEePUCTHKA ILTYKHO-IETOYHbIX CHEro04McTuTe e

HaumeHoBaHue mapamMeTpa AUHHMLA H3Me-

CHU ST BesuunHa napamerpa
IMOILIHOCTE ABUATATENS 0A30BOT0 MIACCU kBT 110...132,5
[IupunHa 3axBata:
OTBaI MM 2 100...3 100
IETKA MM 2 000...2 900
IPabo4asi CKOPOCTb JABHMIKCHHSI MAIITUHBI KM/9 15...30
IMaxcuMalbHast BRICOTa yOHPaeMOro CJIOs CHeTa MM 250...500
MaxkcumalbpHast 4acTOTa BPAICHUS IETKU 00/MUH 240...260

Cpasuratowias weTka.

Orta mieTka (puc. 2.4) COCTOUT U3 HECYIIETO MPSIMOYTOJILHOTO OCHOBaHUS | KOMILIEKTa
KacceT C BOpCOM 2 M MoJBecku Ha 6a3oBoe maccu. [lluprna 3axBara BeITycKaeMbIX pUpMoii mie-
TOuHBIX ycTpoiicTB 1220...2500 MM, macca 100...160 xr (6e3 nmoaBeckn).

«CrBUramIyo» MEeTKy Ipu ee yCTaHOBKe Noj yrioM 90° K mpoaosbHON ocu 6a30Boif
MalIuHbl MOJKHO MCTOJIB30BaTh A7l COOpa Mycopa U CMeTa JIETOM M CBEKEBBITIABIIIErO CHEra 3u-
Moil. [Ipu ycTaHOBKe K MPOIOIBHON TOPU30HTANBEHOM ocH 0a30BoOro maccu moja yriom 32...38°
JUIs CIBUTAHUS YOMpaeMoil MacChl B CTOPOHY. YUHTHIBasi KOMIIAKTHOCTH IIETOYHOTO YCTPOHCTBA
U OTCYTCTBHE HEOOXOIMMOCTH B CHEIMaIbHOM IPHUBOAE M €ro padoOThl, LIETKY MOXHO



pacmonaratek moja pamoi 6a3oBoro maccu (puc. 2.5 a), mepen 6ammepom maccu (puc. 2.5 6), B
COUYETaHMH C ITYroM (puc. 2.5 B) WJIM BMECTO HOXa Iyra (puc. 2.5 r).

Puc. 2.4. Casuraroras 1merka

Puc. 2.5. MecTa pacmnonoxXeHHs «CIBUTAIOIICH) MIETKH (2) 0 OTHOIICHHIO K 6a30BOMY aBTOMO-
owto (1) u uryxHOMY padouemy oprany (3)
CKOpPOCTHOM NNYXHbI CHErOOYNCTUTEND

CKOpOCTHOM TLTY>KHBIH CHETOOUHUCTUTENH (pHUC. 2.6) MOHTHPYETCSI Ha aBTOMOOUIIE 2 U pa3-
pabaThIBaeT CBEXXEBBIMABIIHNI cHeT TosmuHoM 0,2...0,4 M co ckopocThio 10 10 m/c (40 km/4). DT
CHErOOYUCTHUTENM MPUMEHSIOT B OCHOBHOM Ha 3arOpOJIHbIX JOpOrax JUisi OTOpachIBaHUs CHEra 3a
OJIMH TPOXOJ] 32 000YMHY JOPOTH U B MPUIOPOXKHBIN KioBeT. [lepennuit orBan 3 cKOpOCTHOTO
CHETOOYHUCTHUTEJIS BHITIOJIHEH B BUE KOHMUECKOM OBEPXHOCTH C IEPEMEHHBIM I10 JJIMHE OTBAJIOM
paanycoM KpUBU3HBI.

[lepennuit orBasi cHabXkeH MPOTUBOABAPUITHBIM YCTPONUCTBOM, MPEAOXPAHSIONIUM pado-
YHil OpraH U aBTOMOOUJIb OT MOJOMOK IPU BCTPEUe ¢ HEMPEOAOIUMBIM MPENsITCTBHEM. bokoBoe
KpBUIO 1 pacmoio’keHo ¢ MPpaBoi CTOPOHBI AaBTOMOOMIIA y 3a/iHel yacTu Ky3oBa. [lepeanuii orBain
1 OOKOBOE€ KpPBLJIO YCTAaHABJIMBAIOTCS B paboyee W TPAHCIOPTHOE IMOJIOKEHUS TUIPOCUCTEMOM.
Hag mepeanum oTBajoM pa3MelieH OTKUIHOW KO3BIPEK, MPEeJOTBpAIAIOIIUN 3a0pachiBaHUE
CHE)KHOU MBLIIN Ha KAOUHY BOAMUTETIS.

Ha ThuibHO# cTOpOHE OTBaja CMOHTHUPOBAHO MPEAOXPAHUTENIBHOE YCTPOMCTBO, phIYaru
KOTOPOTO CBSI3bIBAIOT BMECTE BEPXHIOIO U HIKHIOIO YacTH OTBaja. B pabodyeM monokeHuu nepei-
HUN OTBaJI OMUPAETCs Ha YeThIpe JbDKH. bokoBoe kphiio ¢ pabounMu yriamu 3axBara 60° u pe-
3anust 30° MOHTUPYETCSl Ha METAITIOKOHCTPYKIIUU, COCTOSIIEH U3 ByX Oanok. bBokoBoe KpbLjio B
pabodeM MOJIOKEHUH yAEPKUBAECTCA B OJHOM TIJIOCKOCTH phlYaraMy MapaijielIorpaMMHON CH-
CTEMBI, B IPYTrOM INIOCKOCTH — TATOM, IPUCOEIUHEHHOM K CTOMKE, 3aKPEIJIEHHOW Ha IIPaBoOM Ipo-
JONBHOM Oanke paMbl aBToMOOmIIA. [Ipy ycTaHOBKE Kpblia B TPAHCIOPTHOE MOJIOKEHHUE TSra OT-
COCIMHSIETCSI, YKIAAbIBAETCS BAOJh MPABOro OOpPTa aBTOMOOWIS, a KPBUIO TOBOPAYMBACTCS U



pacrosaraercsi BI0JIb 3aJHET0 OOpTa U Kpenurcs K Hemy. [Ipu pabore Ky30B aBTOMOOWIIS 3arpy-
xarot 6amtactom (1,5 T).
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Puc. 2.6. CkopoCTHOH IUTY>KHBIIl CHETOOYHCTUTEb
PoTopHble cHeroounctutenu

PoTopHble CHETOOYMCTUTENM TPEIHA3HAYCHBI IS OYHUCTKH JOPOXKHBIX TMOKPBITHH OT
CHera IyTeM ero rnepeOpocKH Ha pe3epBHbIE TUIOMIAIN WIH MOrPY3KH B TPAHCIIOPTHBIE CPECTBA
JUIS BBIBO3a 32 IIPEJIEINIbl OYUIIIAEMOr0 OOBEKTA.

B kaudecTBe 0a30BBIX MAalllMH AJIS POTOPHBIX CHETOOYUCTHUTENEH UCIONIb3YIOTCS aBTOMO-
OuUu U crieuaNbHbIE 1acCH aBTOMOOMIIBHOTO TUIIA, TYCEHUYHBIE U KOJIeCHbIE TpakTophl. Cpen-
HsIS IIMPUHA 3aXBaTa POTOPHBIX CHETOOYUCTUTENEH cocTaBiseT 2,5...3,2 M; ToyuHa pa3padaTsl-
BAaeMOro CHEXHOro mokposa 10 1,2...2,0 M; qabHOCTh OTOpachIBaHUs CHETa JOPOKHBIMU CHETO-
ouncturensimMu 18...20 m; padouas ckopocts — 0,3...5,0 kM/4.

I'maBHBIM apaMeTPOM POTOPHBIX CHETOOYHCTUTENEH SIBISIETCA MPOU3BOAUTEIBHOCTE, IO
KOTOPOW WX pa3lessitoT Ha JIeTKHE (MPOU3BOIUTENBHOCTHIO 10 200 T/4), cpeanue (Ipou3BOAM-
tenbHOCTH 710 1 000 1/9) U TspKenbie (mpou3BoauTeabHOCTh 0osee 1 000 T/49).

[To Tuny paboyero oprana poTOpHbIE CHErOOYUCTUTEIH MOAPA3ACIIAIOTCA: TLTYKHO-POTOP-
HbI€, ITHEKOPOTOPHBIE U (Ppe3epHO-POTOPHBIE.

ILyKHO-pOoTOPHBIE CHEr00YHCTHTENU (puc. 2.7 a) pa3pabaThIBAlOT CHEXKHBIN 3a00i 1
potopoM 3 myTem noAarpedaHus CHera IIyroM — HOXOM 4 IpU MOCTyHnaTelIbHOM JIBUYKEHUH Ma-
IIMHBI M OTOpachIBaHMs CHEra Hampabiisiomend yauTkoi 2. [1oaToMy MiIy>KHO-pPOTOPHBIE CHETO-
OYUCTHUTENN MPUMEHSIOT OOBIYHO Ha CYXOM U PBIXJIOM CHEre HeOObIIO MIIOTHOCTH.

Jlnst paspaboTku cHera cpemneii motHOCTH (200...300 Kr/M°) IPUMEHSIOT IIHEKOPOTOP-
HbI€ CHETOOUMCTHUTENU C JIByMS IIHEKOBBIMH MUTATENsIMU U OoJiee, pacloI0KEHHbIMU B BEPTHU-
KaJIbHOM MJIOCKOCTH, MEPIEHANKYIISIPHON OCH JBMXKEHUS MAIIUHBI.

IHeKOpOTOPHBIIl CHEr00YMCTHUTEIb, TOKa3aHHBIN Ha puc. 2.7 6, pa3pabaThIBaeT CHEX-
HBIM MaccuB | IByMS ITHEKaMU 5, pacroi0KeHHBIMH OJUH HaJ ApyruM. [Ilutanue potopa 3 B 3TOM
CHETOOYHUCTHUTEIE OCYIIECTBIISIETCS B 3HAYUTEILHOM CTEMEHU 3a CUeT MOCTYIATEIbHOIO JIBHXKe-
HUs MamuHbL. [ITHEKOpOTOpHBIE CHETOOUUCTUTENN UMEIOT 3HAYUTEIbHYI0 MPOU3BOAUTEIBHOCTD,
HO HEe MOTYT 3((pekTHBHO pa3pabaThIBaTh CIEKABIIUNCS TUIOTHBINA CHET.

Cuer 6onbIoii motHocTH (300 kr/M%) HIETECO006pa3HO paspabaThiBaTh Gpe3epPHBIMH CHe-
roourctutensiMi. dpe3epHblii cHerooYucTUTENb (pUc. 2.7 B) UMEET COBMEIICHHBIN pabounii
opras B Bujie OapabaHa ¢ HaBapeHHBIMU BUHTOBBIMU JIOMACTAMU O, KOTOPBIN pazpabaThIBaeT 3a-
60i1 1 u ¢ moMombI0 yIUTKH 2 OTOpackiBaeT CHer B cTopoHy. O06nanasi BBICOKOW pexyluei



CIIOCOOHOCTBIO, CHETOOYUCTUTENb UMEET, OJTHAKO, MAIYIO MPOU3BOJUTEILHOCTh U HEOOJBIIYIO
JaTbHOCTh OTOPACBIBAHMSI CHEXHOIM MacChl B CBSI3M C MaJIOi OKPY>KHOM CKOPOCThIO OapabaHa.

Dpe3epHO-POTOPHBIN CHEr00YNCTUTEb (puUC. 2.7 T) MpeCcTaBIIIeT CO00M KOMOMHAIIUIO
(bpe3epHOro MmuTaTells, BEITIOIHSIEMOT0 OOBIYHO B BHJIE 0e30apaOaHHOrO0 MHOT03aXOJIHOTO JICH-
TOYHOTO IITHEKA 7 U OJJHOTO HJIK IByX POTOPOB-MeTaTelneit 3.

B xadecTBe 10ONOJHUTENBHOTO 000PYAOBAaHUS POTOPHBIX CHETOOYUCTUTENEH IPUMEHSIOT
HaIpaBJIAIOIIKN anmnapat BbIOpoca CHera Ui HOTrpy3KH €ro B TOPOICKUX YCIOBHUSX B TPAHCIIOPT-
HBIE CPEJCTBA, PETYJIATOPBI OKPYKHBIX CKOPOCTEW NUTATENS MU METATEIbHOr 0 anmapara, yCTpou-
CTBa JJIsi OOPYIIECHUSI BEPXHETO CBOJA CHEXHOTO 32005 TpH OOJBIIONW TOJIIIMHE CHEXHOTO I0-
KpOBa.

Puc. 2.7. Tumbl pabounx opraHOB POTOPHBIX CHETOOYUCTUTEICH
Ha puc. 2.8 mokazan CHEroo4ucTHTENb ¢ (pe3epHO-POTOPHBIM pabounm opranoM. OH
MpelHa3HayeH A nepeOpocKu cHera, cCoOOpaHHOro B Bajbl M Ky4d, HA PE3EpBHYIO 30HY BHYT-
PUKBapTAIIbHON TEPPUTOPUH, A TAKXKE VIS MOIPY3KU CHETra B TPAHCIIOPTHBIE CPEACTBA.
O6opynoBaHre CMOHTHPOBAHO HA KOJIECHOM TPAKTOPE 3 M COCTOUT U3 PaMbl paboUyuX Op-
raHoB 4, ¢ppe3epHoro nutatess 6, poropa 8, KOXKyxXoB poropa u ¢ppe3 2 ¥ S, HaNPaBJIAIOMIETO arl-
napara i cHera 1, MexaHu3Ma NpuBojia paboynx OpraHoB.



Puc. 2.8. Cueroouncrurens ¢ Gpesepno-potopHuM pabounm opravom: ¢ — 06-
WHA BHA; 6 ~— KHHEMATHYCCKAR CXema

CHerOI'IOpr3OLIHbIe MallNHbI

Jlj1s IOTpy3KH CHEra B TPAHCIOPTHBIE CPEICTBA UCTIONB3YIOTCS CIIEUAIN3HPOBAaHHbIE Ma-
IIMHBI — CHETOMOrPY3YHKH, a TAK)KE CTPOUTENbHBIE OJJHOKOBIIOBHIE MOTPY3YHKH.

CHeromnorpy34uKku npeaHa3HaueHbl Ui TOTPY3KU CHETa B TPAHCIIOPTHBIE CPEACTBA U3 Ba-
JIOB ¥ Ky4, 00pa30BaHHBIX MOCJIE€ CHETOOYUCTKH. OHU COCTOST U3 IBYX OCHOBHBIX MCIIOJHUTEb-
HBIX OPraHOB — MUTATEIA, IPeIHa3HAYEHHOTO /ISl OT/IEIEHHS OT OCHOBHOI'O MacCHUBa HEKOTOPHIX
00BEMOB MOTPYKAEMOro MaTepuasa U IepeMelleHns X Ha BTOpOil opraH — KOHBeiep, TpaHc-
MOPTUPYIOLIUN MaTepua B 3arpy>KaeMblii aBTOMOOHIIb.

Haubonee pacnpocTpaneHbl CHEronorpy34uky, CHaOKEHHBIE MMUTATEJIEM JIallOBOTO THIIA
(puc. 2.9 a) u ckpeOKOBBIM IEITHBIM KOHBeWepoM. JIamoBeIil MUTATEIh MAITUHBI PACTIONOXKEH Ha
BHEIIHEH MOBEPXHOCTH JIOMATHI U COCTOUT U3 JUCKa 4, epealoniero Apkenue namne 1 u 6anan-
cupy 3. Ha qucke 5KCLIEHTPUYHO pacrojiokeHa och OanaHcupa, KyJJa BXOJAUT HaNpaBIIsoIUi Cy-
Xaphb 2, 3aKpeIuieHHbI Ha onactu. [Ipu Bpamennu qucka OanaHcup coBepilaeT KojiedareabHbIe,
a Jlara — 3axBaTbIBalolue ABMKeHUA. [Ipu NBIKEHUH MalllMHBI HOXK JIOMAThl BCTPEYAETCs C Ba-
JIOM CHETa M pa3pyllaeT ero HaOPHBIM YCUITUEM, KOTOPOE 3aBUCUT OT KO PHUIIMEHTA CIICTIICHUS
BEYIIIUX KOJIEC CHETOMOIpy34nKa ¢ Joporoil. Jlamel mutarens 3axBaThIBAaIOT MOPLUU CHETa U T1e-
pemeranT ux Ha Tpancnoprep. OTnenenue cHera OT OCHOBHOTO MacCHBa MPHU BCTPeUe ¢ HOKOM
MIPOUCXOUT MO HAKIOHHBIM MOBEPXHOCTSIM, YTO BBI3bIBAET BCIUIBIBAHUE JIOMATHI HAJl Hanbolee
YIUIOTHEHHBIM U TPOYHBIM HH>KHUM CJIOEM CHETa, ero HEMOJIHOE YAalleHUE C TOBEPXHOCTH JOPOTH
U, KaK CJeJICTBHE, CHIKEHUE 3()(HEeKTUBHOCTH paboThl cHeronorpysuuka. Jius ycrpaHeHus yka-
3aHHOT'O HEJOCTAaTKa YHUBEPCAIbHbIE CHEIOMOTPY3UMKH CHAOXKAIOT /715 pa3pabOTKM BaJIOB CHEra
WIN PYTHX MaTepHaJlOB aKTUBHBIM pabouuM opraHoM ¢pesepHoro tuna (puc. 2.9 6). ®pessl 5
MUTATENs] — JIByX3aXOJHbIE C MPaBbIM U JIEBBIM HalpaBlIeHUsIMU crivpanu. [Ipu nBukeHun Ma-
IIMHBI BIIEPE]] CHET OTJIEJIAETCS JIONACTsIMU (pe3bl OT MacCHBa, EpeMeEIIaeTcs ¢ MpaBoi U JIeBOM
CTOPOHBI Bajia K LIEHTPY MAIIMHBI, IJIe MONaaeT Ha KOHBeHep 6 M MojaeTrcs K TPaHCIOPTHBIM
CpEeICTBaM.



CHeronorpy34uky SBJSIIOTCS MalllMHAMU HENPEPBIBHOIO AECWCTBUS; MOHTHPYIOT UX Ha
CIELUANBHBIX [IACCH C MCMOJIb30BAHUEM YHU(DUIIMPOBAHHBIX arperaToB U y3JI0B aBTOMOOMIICH
WIN KOJIECHBIX TpakTopax. B crenuansHoe 000pyI0BaHNE CHETOMOTPY3UYMKOB BXOJAAT MUTATENb,
KOHBEHep U MeXaHW3Mbl IpHUBojia pabounx opraHoB. CHETroNnorpy3unKky, Kak MpaBUiIo, OJHOMO-
TOpHBIE, T.€. pabouee 000pyI0BaHUE U BEIyIME KOJeca I1acCH MPUBOAATCS B JBMXKEHHUE OT OJ1-
HOTO JIBUTaTes.

CHeronorpy34mk ¢ nurareJsjieM JIalloBoro THUIA, IOKa3aHHbIN Ha puc. 2.10, cMOHTHPO-
BaH Ha MTHEBMOKOJIECHOM CIICIIMAJILHOM IIIACCH C KOJIECHOH (hopMyJol 4x4 v COCTOHT U3 JIONATHI
C mUTaTeseM 7, CTpesbl ¢ TpaHCIopTepoM 1, ruponogbeMHuKa 4, CUIIOBOM YCTaHOBKH 5, TpaHC-
Muccuu 0, OIOPHBIX Kojiec 8 U KaOWHBI 5.

[Ilaccu morpy3urka — MOJHONPUBOAHOE C IEPEHUM HEYIPaBISIEMbIM U 3aJIHUM yIPaB-
JIi€MBIM MOCTaMH. JIBUraTeNlb yCTaHOBJIEH C3aJIH O] CTPEJION TpaHCIOpTEPa U 3aKPHIT OOJIUIOB-
kaMmu. [IpuBO X0J0BOr0 Me€XaHU3Ma OCYIECTBISETCA OT IBUraTells yepe3 PpUKIMOHHYIO OJTHO-
JMCKOBYIO My(TY CIIEIJIEHHUS, KOPOOKY MEepEeMEHBI Nepesiad U pa3aTOuHyl0 KOpOOKy Ha mepes-
HUN U 33 JHUE MOCTBI. [IJIs1 CHUKEHUSI CKOPOCTH JIBMXKCHHS MalIMHBI 10 paboueit (1,17 m/c) mpu-
MEHEH XOJ0yMEHBIINUTENb.

[IpuBon pabouynx OpraHoB OCYLIECTBISIETCS OT KOpoOku oTOopa mMourHocTu. g npeno-
XpaHeHUusl TPAaHCMHUCCUHU OT IEperpy30K, BOZHUKAIONIMX Ha paboueM opraHe, Ha KopoOke oTbopa
MOIIIHOCTH YCTaHOBJIeHa My(]Ta MpeenbHOro MOMeHTa. B BepxHeil uacTu cTpesnbl TpaHcmopTepa
YCTAHOBJIEHA HATSDKHAS CHCTEMA, a B HUKHEW 3aKperuieH MPUBOJIHOM BaJl IIENU TpaHcnopTepa. B
pabouee MOJNIOKEHHE CTpesia MOJAHUMAETCS TUIPOLMINHIPOM, @ B TPAHCHOPTHOM IMOJIOXKEHUU
CTpeJa JIE)KUT Ha OIIOPHOM paMe.
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Puc. 2.10. CHeronorpy34uk ¢ NATaTEJIEM JIAIIOBOTO THIIA
CHeronorpy34yuk ¢ ¢pe3epHbIM nurarejeM. PaGouuii opran nmorpy3umka COCTOUT M3

(bpe3epHOro nuTaTess, KOTOPBI COOMPAET CHET U APYTHUE CHITyUYne MaTepPHalibl U MepeMeIIaeT ux
K [IEHTpPY MUTaTENs, 3a0packiBasi Ha MOTPY30UHbIi TpaHcropTep. Ope3epHblil MTUTATEIh BKIIOYAET
(bpe3epHbIil paboumii OpraH u 3aIUTHBIN KOKyX. Kakplii mHek ppe3bl uMeeT ChbeMHbIE H3HOCO-
cToiikue Hakmaaku. [lonoxeHue (pe3sl peryaupyercs Mo BeICOTE (OHA MOXKET YCTaHABIMBATHCS



Ha OJJHOM YPOBHE C HO’)KOM, KOTOPBIM OCHAIIICH 3aIlIUTHBINA KOXKyX). I1o 06enm cTopoHam Koxkyxa
YCTaHOBJIEHBI ONOPHBIE I10JI03bI, KOTOPbIE TAKXKE JOIYCKAIOT PETYJIUPOBKY YCTAaHOBKU KOXKyXa
BMecTe C (pe30ii 1Mo BhICOTE. 3aIIUTHBINH KOXKYX (pe3bl KPEemUTCs K HIKHEMY TPaHCIOPTEPY.
HwxHuii TpaHCcriopTep Ha NPOMEKXYTOYHOM OIOPE MIAPHUPHO COEIUHEH C BEPXHUM TPAHCIIOPTE-
pom. I[Toxsem paboyero oprana, a TakXkKe yCTaHOBKA TPAHCIIOPTEPA 11O BHICOTE MTPOU3BOISATCS TH/I-
pounnuHapamu. Ha norpy3urike MOXeT ObITh IPEAYCMOTPEHA JUCTAHIIMOHHAS CUCTEMA yIpaBJie-
HUS JBUTATEJIEM, XOJIOYMEHBIIMTEIIEM, KOPOOKOH Imepeiay u pa3faToOqHOl KOPOOKOA.

CHeronnasusbHble CTaHUunn

OumncTKa ropoJICKUX TEPPUTOPUN OT CHEra SBJISIETCS BaKHOW COLIMAIbHON M 3KOJIOrHYe-
CKOW Tpo0IeMoil. AKKyMyYJIHpYsl 3arps3HEHUS U3 BO3/AyXa, C aBTOAOPOT U MPOTHUBOTOJIONIEIHBIC
peareHThl, CHEr CTAaHOBUTCSI HICTOUHUKOM HETaTUBHOTO BO3/AEUCTBUS HA IOYBY U ruapochepy.

Haubonee 3HaunTENbHBIMU U OMACHBIMH SBIISIIOTCS 3arpsI3HEHUS] CHEra Ha JIOpOrax, Ije,
KaK [TOKa3bIBAIOT U3MEPEHHUS, CHET 3arpsI3HAETCS IPOTUBOT0JI0JIEIHBIMU PEareHTaMH 1, 0COOEHHO
CWJIBHO, HEPTENPOTyKTaMH, UMEIOIIIUMHU BBICOKYIO TOKCUYHOCTh. IMEHHO 3TH 3arps3HEeHus OKa-
3bIBAIOT JIECTAOUIIM3UPYIOLEEe BIUSHUE HA BOJHbBIE SIKOCUCTEMBI, Jieiasi UX OMAaCHBIMU JUISl 4eJIo-
BEKa.

TexHonoruu nepepadoOTKU yOMpPAaeMOro CHEra ONpEeNeIIIIoTCs, MPEeX/Ie BCEro, CocooomM
TasiHUS CHETa — €CTECTBEHHBIM, B IEPUO/ OTTENENEH U BECHOM, WIIM PUHYIUTEIbHBIM — 33 CUET
WCIOJIb30BAHUS SHEPTUH PA3TUNYHBIX TEIUIOHOCUTENEH:

® TEIUIBIX BOJ TOPOACKON KaHATU3all1H;
e cOpocHbIXx Boa TOLI;
® IIPOXYKTOB CTOPaHUs I'a3a U JPYTHX BUAOB TOILIUBA.

OCHOBHBIMU 3arpA3HUTEISIMH, I10UICKAIMUMHY yAAJICHUIO B IIPOLIECCE OUUCTKH, SIBIISIOTCS
B3BCILIECHHBIC BEIECTBA U HEQTENPOLYKThI, CXeMa YyJaleHHs] KOTOPBIX 3aBUCUT OT BEIMYUHBI
cOpachIBaeMbIX PACXOJ0B U BU/IAa BOJIOIPUEMHUKA.

JU1 €CTECTBEHHOI'O CHETOTASIHYS HAa «CYXHMX» CHETOCBAJIKaX XapaKTEPEH MOCTOSTHHBIN OT-
TOK TaJbIX BOJ HEOONBIIUMM PACXOJAMH, YTO MO3BOJIAET 3(Q(GEKTUBHO NPUMEHSATH B CXEME
OYMCTKH, KPOME OTCTaWBaHUS, TOMOJHUTEIbHYIO CTAJUIO (PUIBTPOBAHHUS.

[Ipu nuiaBneHny cHera TeIIbIMKU BOlaMu ropkaHainu3auuu uiu TOLI, koTopsle TpeOyroTcs
B 3HAYUTEJIILHOM KOJIMYECTBE, 3(P(HEKT OUUCTKH MOXKET OBbITh JOCTUTHYT TOJIBKO IIyTEM OTCTauBa-
HUS U JajbHeHIel OYuCTKY WK pa30aBiIeHUs OTHOCUTENBHO YUCThIMU BogaMu TOLI.

HomeHnknarypa nepepabaTblBaroIiUX CHET COOPYKEHUH ONpeieNsaeTcsi BO3MOKHBIM Bapu-
aHTOM TEXHOJIOTHYECKHUX CXeM YOOpPKHU U 1epepaboTKH CHEra u BKIIOYAET:

® «CyXHe» CHErOCBAJIKH, PE/CTaBIIAONINE COO0M criennanbHO 00YCTPOCHHYIO TEPPUTO-

PHIO C TBEPJIBIM BOJIOHENIPOHHUIIAEMBIM OKPBHITHEM, O0OBAJIOBAaHHYIO I10 IEPUMETPY CTEH-

KOH BbICOTOM 2,0 M., Ha KOTOPOH ITPOUCXOAUT CKIAAUPOBAHUE CHETA, €TI0 ECTECTBEHHOE

TasHUE BECHOM U OYUCTKA TAJIBbIX BOJ;

® CHErocIjaBHbIE yHKTHl HA KOJJIEKTOPAX X030bITOBON KaHAIU3aIMH, HA KOTOPBIX ITPOU3-
BOAMTCS IIJIaBJICHUE CHETA TEIUIBIMU CTOYHBIMU BOJAMH M IEPBUYHASI OYMCTKA CMECH Ta-
JBIX U CTOYHBIX BOJI 10 HOPMAaTHBOB cOpOCa B TOPOJICKYIO KaHAIN3ALHUIO;

® CHerocrjaBHbIE MyHKTHl HA cOpocHBIX Bogax TOLl, Ha KOTOPBIX MPOU3BOAUTCS IJIaBIIe-
HUE CHera TerisiMu cOpocHbIME BogaMu TOLI, ouncTka u pa30aBieHne CMECH TalbIX U
cOpPOCHBIX BOJ] IO HOPMATHBOB cOpOCa B BOJOOTBOJISIILYIO CETh;

® CHErocIjaBHbIC MyHKTHl HA IPUPOAHOM TOILIUBE, PACIUIABIISAIOIINE CHET U o0ecreurBa-
IOIIME OUYUCTKY TaJIbIX BOJI IO HOPMATHBOB cOpOca B BOAOOTBOAALIYIO CETb.



Hcnonp3oBanue KaHaJIn3aluuu JJid TaAHUA, TPAHCIIOPTUPOBAHUA U OYUCTKU CHETAQ, cobu-
paeMoro ¢ 10por, ABJISACTCA HanOoJIee ONTUMAaIbLHBIM PCHIICHHUEM U MOXKET OBITE OrpaHU4CHO JIMIIb
KOHKPETHBIMU TEPPUTOPHATIEHBIMU OCOOCHHOCTSAMH, 3aTPYJHSIOIIUMH €T0 PEATH3ALIHUIO.

Ha puc. 2.12 noka3aHa TEXHOJOTMYECKasi CXEMa yJIaJIeHUsl CHETa C UCIO0JIb30BaHUEM CHE-
roCIJIaBHOM ycTaHOBKHU. IleproanyHOCTh BBIFPY3KH pelleTdaThiX KOHTEiHEpoB — 1 pa3 B Tpoe
CYTOK C BBIBO30M Ocajka Ha cBajiky. CyTOuHas IPOM3BOAUTENBHOCTH Kamep — 0,7 MiaH. M° B

CE€30H MO CHEry MIoTHOCTHIo 0,35 /M3,

Mpocskis NACTL yanum CHeronfasHas  yCranosxi

Texuoorntecknit  Kopuaop
CHCIema THAPOCMMBA  OCLAXA-

Mosaya CToNMOR BOaM

Cuero-
NIasHaR
Kamepa

Onopoxnenne

Kannnssynonnsf
KONNCKTOP

Puc. 2.12. TexHonoruyeckas cxema yJajieHus CHEra ¢ UCIOJIb30BaHUEM
CHETOIUIaBUJIBHOM YCTaHOBKH

CHerorasiJiku Ha NPUPOAHOM TomauBe. K 10cTOMHCTBaM 3TOro THIA NepepadaThiBao-
IIUX COOPY>KEHUN OTHOCATCS: aBTOHOMHOCTH, HE3aBUCUMOCTh OT MPUBS3KH K CleNU(PUIECKUM
aneMeHTaM HH(pacTpykTyp ropoaa (kanamuzamus, 121]) m orHocuTenbHas 3((HEKTUBHOCTH
YCTPOWCTBA COOPYKECHUN OUYMCTKHU TAJIOTO CHETa M3-3a OTCYTCTBUS pa3z0aBUTENEH U, BCICACTBUE
3TOr0, MaJIbIX 00bEMOB OUYHUIIIAEMBIX BOJ.

Cyl111ecTBEeHHBIM HEJIOCTaTKOM CHETOTAsUIOK Ha MPUPOJHOM TOILIMBE SIBISETCS HEOOXOAU-
MOCTb pacxojia JOPOroCTOSAUINX SHEPIrOHOCUTENEH.

Pacnpenenutenu TexHonormyecknx matepmanos ans 6opbObl ¢ rononeaom

Pacnipenenureny TeXHOIOTHYECKUX MaTEPUAIIOB CIIYXKAaT JJIsl paclpeeIeHus 110 OBEPX-
HOCTH JIOPOKHOTO HOKPBITHS TBEPABIX MHHEPAIBHBIX MaTEPUAIOB — MECKa, 307161 U T.II., a TAKKE
KHUIKIX XUMHUECKHX MaTepHajOoB — XJIOPUJIA M CIEHUAIBHBIX PEAareHTOB, C IEIbI0 OOPHOBI C
TOJIOJIE/IOM M CKOJIB3KOCTBIO. Pactipenenireny ObIBarOT caMOXOAHBIE (HAa aBTOMOOMIIEHOM IIACCH)
U TIPHIICIHEIE.

W3roToBisieMble TIPOMBIITICHHOCTBIO PACTIPEICITUTENN TBEPABIX MHHEPAIbHBIX MaTepHa-
JIOB UMEIOT O0IIyI0 cXxeMy ycTpoiicTBa (puc. 2.12). B xy30Be 5 ¢ HaKJIOHHBIMU OOKOBBIMHU CTEH-
KaMHU pa3MeIIeHbl MaTepualbl, KOTOPbIE ¢ IOMOLIbI0 CKPEOKOBOT0O TpaHcropTepa 4, IBHXKYIIe-
rocs 0 JIHY, MOJIAI0TCS B 33 THIOI0 YaCTh Ky30Ba 1 Uepe3 pa3rpy304yHOe OKHO MO ACHCTBUEM CHIIBI
TSOKECTU MOCTYMAIOT HAa TOPU30HTAIBHO Bpalarouiics IMCcK 1, oCyIecTBISAIOMMI paciipeiere-
Hue Matepuaia. [lepeHsist u 3a/1Hs CTEHKH CBApHOT'O Ky30Ba MMEIOT OKHA JIJIsl TPOX0/a BEpXHEH
Hecyllel BEeTBH TpaHcmopTepa. B mepeaneit yactu Ky30Ba BMOHTUPOBAH MEXAHU3M HaTSHKCHMS
TpaHcHopTepa.
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Puc. 2.13. Pacnpenenurens TBEpAbIX TEXHOJOTHUYECKUX MaTEpUAJIOB
B OyHkepe 5 1 B Ky30Be yCTaHOBJIEHBI pEAYKTOp 2 IPUBOJA TPAHCIIOPTEPA U BEIOMBIN Ball

C TIPUBOJHBIMHU 3BE37J0YKaMH. [ OPHU30HTAIBHO PACIIOJIONKEHHBIN paz0opachiBarommii AUCK 1 cHAO-
JKE€H Ha BepXHel yacTu pebpamu-nonactsmu. [Ipu BpameHun qucka 4acTUIBI MaTepuana, rnoja-
BaeMbI€ Ha JIUCK MMUTATEJIEM, BOBJIEKAIOTCS BO BpallleHHE, TPUOOPETAIOT OTMPEIETICHHYIO CKOPOCTh
1, TIOKUJAst JUCK, PACIpeIeSIOTCS MOJI0COM 10 TTOBEPXHOCTH JOPOTH 32 MAIIMHOM.

Haubonee pacmnpocTpaneHsl nBa croco0a Mojadyd MaTephajia Ha JUCK: C TTOMOIIBIO
HAaKJIOHHOTO JIOTKA, COBEPIIAIOIIETO KOJIeOaTeIbHbIE IBM)KEHUS, U C TIOMOIIBIO CKPEOKOBOT'O KOH-
Beiiepa.

B nepenneit vactu 6a30BOro aBTOMOOMIISI HABEIIMBACTCS TUTYKHBIM CHETOOYH CTUTENH 6, a
B CpEJHEHN YaCTH MEXTy KOJIeCaMH — ITWJIMHAPHUYECKas IeTKa 7.

I'mapaBnuueckass cucTeMa MalTWHBI COCTOUT U3 JIBYX CaMOCTOSITENBHBIX CHCTEM: Iep-
Basi — JUIs MIPUBO/JIA PACIIPENIEISIIOIET0 000py0BaHKE, T.€. IPUBOJA TPAHCIIOPTEpa U pa3opackl-
BAIOILIETO JIMCKA, BTOpask — TOJBKO JJISl MOIbeMa B TPAHCIIOPTHOE U OIyCKaHUE B pabouee Mojo-
YKEHHE TUTyra U MIETKHU.

Ha puc. 2.14 npencrapieH pacnpeneanuTellb )KUIKUX peareHToB, CMOHTUPOBAHHBIN HA OJ1-
HOOCHOM mipuiiene 3. Pacripeaenurens COCTOUT U3 EMKOCTH JUIsl peareHTOB 2, pa3opbI3ruBarens 4
C IPUBOJIOM OT TUJpoMOTOpa 5. B kauecTBe TAraya MCIOIB3YETCS TPAKTOp, Hampumep, BT3-
2048 A, OCHAILIEHHBIN CUCTEMOM 3JIEKTPOHHOIO I03UPOBAHUS KUJIKUX peareHToB. [ 1o3upoBa-
HUS KHUJIKUX PEareHTOB MPUMEHSIOT pa30phI3ruBalolue YCTPOUCTBA ABYX THIIOB:

e (opcyHOUHBIE — peareHT paclbUIIeTCs MO/ AaBICHUEM U3 COomen-(POpPCyHOK, pacmoio-

YKEHHBIX HA IMOCTOSIHHO YCTAaHOBJICHHBIX WU Pa3/IBUKHBIX TPyOKax;

® IMCKOBBIE — pEareHT B BUJIE Karellb pacipeaessieTcs Mo/ AeHCTBUEM LIEHTPOOEKHBIX

CHJI, BO3HUKAIOIIUX MPHU BPAILEHUH JIOMIACTHOTO JINCKA.

Mamusbl ¢ GOPCYHOUHBIMH PACHPEENSIOIIUMEI YCTPONCTBAMU UMEIOT CIEAYIOIINE OC-
HOBHBIE MTAPAMETPHI:

— IIUPHUHA PAOOYCH 30HBI HE OOJICEC...ccuuvreeuerieeerereeiieeeereeesiieeesaeeesreeesnreeesneeesenes 3 M
— IUIOTHOCTh PACTIPEACTICHUS PEATCHTA. ... vevveneeereeneeenresseesseeeenseasnensnens 25...50r/m?;
—— PAOOYAT CKOPOCTD....uvveeeerieeereeeereeeaeeessseeessseasssaeseseessseessnsesssseesases 50...70 xM/u.

IIpu paGore MammH ¢ GOPCYHOUHBIM paCHpEieISIONUM YCTPOHCTBOM cama MalllHa U
IIPOE37KA0IME MUMO TPAHCIIOPTHBIE CPEJICTBA MEHEE MTOIBEPKEHBI MONAJAHUIO HA HUX peareHTa
U, cIeloBaTeNlbHO, Oojee 3alMIIEeHbl OT ero Bo3jaeiicTBus. OfHaKko U3-3a MPUCYIIUX ITHM pac-
MPEJENSIONIMM YCTPOHCTBAM HEI0CTATKOB (OrpaHUYeHHas MUpruHa paboueil 30HbI, HEpaBHOMEP-
HOE pacIpe/esieHle peareHTa Ha JOPOKHON MOBEPXHOCTH NP HEOOJIBIINX HOPMAX €ro pacxoia,
HE00X0IMMOCTh 0oJjiee TIIAaTeNbHOM (PUIBTPALlUK peareHTa) ux, Kak MpaBuilo, MPUMEHSIOT B 00-
JIe€ MPOCTHIX U JCIIEBbIX MAIIMHAX.



MaiuHbl ¢ JUCKOBBIMU pacHpelesiOIUMU YCTPOMCTBAMU UMEIOT CJIEIYIOIUE OCHOB-
HBbIE ITapaMeTPhI:

— IIUPUHA PAOOUCH B0HBL.....eeerienrierreerieeereaireeeeenseeennnes 2...9 M (perynupyemasi);

— IUIOTHOCTb PaCHpEICICHUS PEArCHTA. ...........cc.n..... 10...16 r/m? (perymupyemasi);

—— PADOYAST CKOPOCTD.....vveureerieerieeereenreasreesseessseasseanssessaesseesssessesns 1o 40...55 km/u.
6 1 2
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Puc. 2.14. Ilpunennoe o60pyaoBaHue JUIsl pacpeaeeHus )KUIKUX PeareHTOB

CrannapTHbI HAOOP TO3UPYIOIIETO 000PYIOBAHHUS MAIITUHBI C TUCKOBBIM pacmpeienTe-
JIeM BKJIIOYAeT OTCEYHOW KJIAMaH MOJAa4yH peareHTa, PeryJHMpPOBOYHBIC KpaHBI JJIsi M3MEPECHHS
IUIOTHOCTH pacHpe/IesIeHUs] peareHTa, OJIMH WK JBa paclpeAessiouuX AUCKa U MyJbT yIpaBJie-
HUS, PETYJUPYIONTUN YacTOTy BpAIICHUsS TUCKOB. PeareHTsl U3 MUCTEPHBI MAIIMHBI TTOAAOTCS K
JTIMCKaM CaMOTEKOM uepe3 (PriIbTp, OTCEUHOM KiIanaH M PeryJInpPOBOYHbBIE KPAHBI.

[InoTHOCTH pacmpeneneHus] peareHTa peryJiupyercs KpaHaMu, BKJIIOYEHHBIMU B TpyOo-
MIPOBOJI, MOABOISAIINMI peareHT K KaXKJ0My JUCKY, U OTTapUPOBAHHBIMH Ha MperoiaraeMble s
JAHHBIX JOPOXKHBIX YCIOBUI paboune CKOPOCTH MAIIMHbBI. Y CTAHOBJIEHHBIN B THAPOIPUBOJIE 000-
PYZIOBaHUS PETYJIATOP MOTOKA 00ECIIEYNBAET MOCTOSIHCTBO YTIIOBON CKOPOCTH JIMCKOB, T.€. YCTa-
HOBJICHHYIO IIUPUHY 30HBI 00paOOTKHU HE3aBUCUMO OT U3MEHEHHSI CKOPOCTH JIBUKEHUS MAITUHBI.

MaLlmHbl 1 0bopyaoBaHne Ansa cogepXXaHns ropoackux TeEpPpPUTO-
pun B Tensioe Bpem4d roga

TexHonorms n cnocobbl BbINONHEHUSA paboT
MexaHu3upoBaHHasi yOOpKa rOpPOJCKUX JIOPOT, TJIOMIAACH, TPOTYapoB, BHYTPUKBAPTAIIb-
HBIX T eppI/ITOpI/Iﬁ B TCIUIOC BpEM: IoJia NIpeAyCMaTpruBaCT ITPOBCACHNUC pa60T 110 IMOAACPIKAHHIO B
YUCTOTC U IMOPAAKE UX HOKpBITPIfI, a TaKKC OUYUCTKY NOBECPXHOCTHBIX HOKIACBBIX CTOKOB.
BGCHOfI, JICTOM U OCCHBIO Ha J0oporax 06p8.3y1-0TC$I 3arpsA3HCHUs, COCTAaB, KOJIUYCCTBO U
CAHUTAPHO-TUTHCHHUYCCKAA XapaKTCPUCTUKA KOTOPBIX 3aBUCAT, I'N'ITaBHBIM o6pa30M, OT COCTOAHUA
OKPY’Karolllel cpeibl U MPUIIETAIOIINX TEPPUTOPHIA.
I1o ncrounnkam O6p330BaHI/I}I AOPOXKHBIC 3arpsA3HECHUA MOT'YT OBITh:
® BhIIIaJarolmuec 13 aTMOC(bepBI C JOXKXACBBIMHU OCaJKaMH,
¢ [IPUHOCHUMBIC JINBHCBBIMU U TAJILIMU BOJaMU C IIPUJICTAOIINUX He6J’IaI‘0y0Tp0€HHLIX TCP-
pUTOpUI (TTPOTYKTHI 3pO3UH IOYBBI, OPraHUYECKHE 3arps3HEHUs], Mycop U T.11.);
¢ BO3HHUKAIOLINEC B PE3YJIbTATC JIBUKCHUA aBTOMOOMIILHOT'O TPAHCIIOpTAa U IICIICXO0A0B
(HpO,HYKTLI HUCTHUPAHUA aC(baJlea, aBTOMOOMIILHBIX HINWH, 3arpsA3HCHUS C KOJICC aBTO-
TpaHCIIOPTa, Macjia 1 He(bTeH]I)OIIYKTBI, IMUAIICBBLIC OTXOAbI, YITAKOBOYHBIC MAaTCPUAJIbI U
Jpyroi Mycop).



IIpu netHem conepKaHUM TOPOJICKUX TEPPUTOPHUM IIPOU3BOAATCS CIIEIYIOLIUE BUJBI pa-
00T: MoIMETaHue; MOJIUB U MOWKA; OUYUCTKA MOBEPXHOCTHBIX U JOKIEBBIX CTOKOB.

Jlig nmoxMeTaHus, OJMBAa U MOWKH UCIOJIB3YIOTCS KaK IMOJMETAIbHO-YOOPOUYHBIE U TPO-
TyapoyOOpOUHbIe, TaK U MOJIMBOYHO-MOCUHBIE MAITUHBI.

CkaruMBaronyecs BA0JIb 000YHH JOPOT TPYHTOBBIE HAHOCH! YOMPAIOT BECHOW aBTOTPEH-
JiepaMHu WU OyJIbJI03epaMH C TIOCIIEAYIOIIEeH TPaHCIIOPTHPOBKOM CaMOCBaIaMy COOpPaHHOM B Ky4H
MacCChl K MECTY CKJIagupoBaHus. [1orpy3Ky rpyHTOBBIX HAHOCOB B CAMOCBAJIbI IIPOU3BOJAT OJJHO-
KOBILIOBBIMU MOTPY3UHUKAMH.

VY nasnenue 3arpsi3HEHUN BBITTOIHAIOT OJHUM U3 CIIEIyIOIUX IIPUEMOB:

® MEXaHUYECKUM OT/AEJICHUEM 3arpsi3HEHUHN OT JOPOKHOTO MOKPBITUS C TaTbHEUIINM I1e-
pEMEIIEHNEM MACChl TPAHCIIOPTHBIM CPEJICTBOM K MECTY CKJIaJAMPOBAHMS;
® THJIPOJMHAMMYECKUM OTJEICHUEM 3arps3HEHUHN OT JOPOKHOIO IOKPBITHS C IEpEMeILe-

HUEM 0Jy4aeMOW CMeCH TBEPJIbIX YACTHUI[ U JKUAKOCTHU (IyJIbIIbI) B JINBHEBYIO KaHAU-

3alMI0 WJIM 3aCaCBIBAHUEM B €MKOCTb I Pa3Tpy3KH 3a IpeieIaMu JOPOTH.

MexaHnYecKy10 OUHUCTKY TOBEPXHOCTEN IPOU3BOIAT IIETKaMH U ckpedkamu. [ mapomexa-
HHUYECKYIO0 OYUCTKY — CTPYSIMHU BOJBI IO JABJICHUEM.

[TogmeTanue sSBISETCS OCHOBHOM TEXHOJOTUUECKOW Omepanueil yOOpKH yCOBEpPIIEHCTBO-
BaHHBIX (ac(aIbTOOETOHHBIX U LIEMEHTHOOETOHHBIX) JOPOKHBIX MOKPBITHH.

[Ipu unaTeHCMBHOCTH ABMXKEeHUS 10 60 Mam/4 u ckopoctu 10 40 KM/4 3arpsi3HEHHsI pac-
MPEACIIAIOTCS CPABHUTEIBHO PABHOMEPHO IO BCEW MIUPUHE JOPOTH.

Ha ynunax ¢ 6osbIIoii MHTEHCHBHOCTBIO JIBMJKEHUSI 3arpsi3HEHHUS! BO3AYIIHBIMH MOTO-
KaMH, 00pa3yeMbIMU B pe3yJibTaTe IBUKEHUS TPAHCIIOPTa, OTOpPachiBalOTCS K OOPTOBOMY KaMHIO
U COCPEIOTAYMBAIOTCS BJOJIb HETO MoJiocol 10 1,5 M. Ha mmpokux ynuiax, MMEImuX pa3aeim-
TEJIbHYIO I10JI0CY, YaCTh 3arps3HEHUIN CKaIlJIMBAETCA HA 3TOM y4acTKe I0POrH.

B monoce nBwxeHus aBTOTpaHCHOpTa (IPU COOTBETCTBYIOLIEH MHTEHCHUBHOCTH) CMETa
MPAKTUYECKH HET.

I'mapoanHamMuyeckoe OTAENIEHHUE 3arpsA3HEHUI OT JOPOKHOIO MOKPBITHS OCYILECTBIISIETCS
IIyTEM IOJINBA U MOWKHU. Pa3HOBUJIHOCTBIO MOJIMBA SIBISETCS OCBEXKUTEIbHBIN MOJIUB, Ha3bIBaec-
MBI YBIQ)KHEHHEM.

[Tynbna u3 BoAbI U cMeTa NPU MOKKE cOpachiBaeTCs B IMBHEBYIO KaHAU3ALIMIO U TIOJIBEP-
raeTcsl OYUCTKE.

D¢ddexTUBHOCTD MOMKH YBEIHUMBAETCS, PACXO]l BOJBI CHIDKaeTcs (10 4 pa3), a Mpou3Bo-
JIUTENBHOCTh paboT Bo3pacTaeT B 3 pas3a, €clii MOMKY OOJIBIINM KOJUYECTBOM BOJBI IPU HU3KOM
naBieHuu (6...7 aTM) 3aMEHUTh OYUCTKOM MOBEPXHOCTU MAJIbIM KOJIWYECTBOM BOJBI MPHU OO0JIb-
mom jaasienuu (20...30 aTm).

MoameTanbHO-ybopOYHbIE MaLLVHbI

[TonmeranbHO-yOopounbie MamuHbl (ITYM) npennazHadeHsl Ui OUUCTKU OT TPS3H, MEI-
KOTr0 MycOpa U IMbUIH TOPOJCKUX JOPOT, IJIOoUIaiel, BHYTPUKBAPTAIBLHBIX TEPPUTOPHIL, a TakxKe
Ui cOopa cMeTa U ero TPaHCIOPTHPOBAHUSI.

B kauectBe 0a30BBIX MaIIWH JJII MOHTaXa MOAMETAIbHO-YOOPOUHOTO 000PYIOBAHHUS
MPUMEHSIOT MaHEBpPEHHBbIE AaBTOMOOHIIM MaJIOil W CpeaHeil Tpy30moJIbeMHOCTH, CaMOXOIHbBIE
1aCCH, KOJIECHBIE TPAKTOPHI U OJTHOOCHBIE UITU IBYXOCHBIE MPUIICTIBI.

B moaMeTanbHBIX MalIMHAX B Ka4eCTBE padOUYero opraHa MCIoIb3yeTcs KOCOYCTaHOBIIEH-
Hasl IMIMHIPUYECKas IIEeTKa, C TOMOIIBIO KOTOPOU CMET MepeBUTAeTCs B CTOPOHY OT HalpaBJie-
HUS JBIDKCHHUS MAIIMHBL. B oTiM4me OT MmoAMeTanbHO-yOOPOYHBIX MAIIUH IMOAMETaIbHbIC



MAIIMHBI HE OCHAIIAIOTCS MYCOPOCOOPHUKOM. Takne MalIiHbI UCTIONIBb3YIOTCS IPEUMYIIIECTBEHHO
ISl IOJJMETAaHUS BHY TPUKBAPTAIBHBIX TEPPUTOPHUI U 111 YOOPKH CHEra B 3MMHHIA IEPUO/I.

JUig moMeTaHus UCIOJIb3YIOTCS LETKU TpeX TUMOB (puc. 3.1): HuIMHApUYECKUE; KOHU-
YeCKHE (JJOTKOBbIE); IECHTOUHBIE.

a) 6) 6) /
’
Puc. 3.1. Tunsl meToK: a — MWIMHIPHYECKAs; 0 — KOHHYECKas (JIOTKOBAs); B — JICHTOYHAS;
1 — crutomiHas HaBUBKa Bopca; 2 — BOPC METENIKOM; 3 — BOPC MTyYKOM

Hunuuaapudeckue metku (puc. 3.1 a) mpeAcTaBiIsIFOT cO00i POTOp, MO MEPUMETPY KOTO-
POT0 KPETHTCSl CHHTETUYECKHI BOPC (MJIM METAJTMYECKUe MPOBOJIOUKH). Pacnonoxenne Bopca
MOJKET OBITh CTUTONTHBIM, METEFYATHIM WIIN TTYIKOBBIM.

Hunmuaapudeckast meTka Ipu paboTe coBepIIaeT MBa JBMKEHUS — BPAIIACTCS BOKPYT
CBOEH MPOJIOTFHON OCH U IBUXKETCS ITOCTYTATENbHO. BpaleHne meTkn mpou3BOIUTCS TIPOTUB €€
MOCTYTATEIEHOTO MTEPEMEIICHUS 110 OYHUIIAEMOH TOBEPXHOCTH.

UtoOb1 06ecrieunTh 3P heKT moaMeTanusl, meTKa npurpysxkaercsi. CUitbl yIpyrocTa Bopca
00ecIeYnBarOT TaKKe BHIOPOC OTOPBAHHBIX OT OYMIIIAEMOI MOBEPXHOCTH YACTHIl HA HEKOTOPOE
paccrostHAE OT METKH. HarmpaBinenne u JambHOCTh OTOpACchIBAHHSI YACTHI PETYIHUPYIOTCS YacTo-
TOW BpaIeHusI HIETKH U YTJIOM €€ IIOBOPOTa OTHOCHTEIHHO TPOIOIFHON OCH MAIIIHHEL.

Konunueckas (JioTkoBasi) 1IeTKa BKJIIOYAET HECYLIMM JUCK C MPUBOAHBIM BajoOM U BOPC,
3aKpEIUICHHBIN 110 IepUMeETpy aucka (puc. 3.1 0).

[Ipu BparieHuy mEeTKU BOPCUHBL, B HCXOJHOM MOJIOKEHUU 3aKpeTyIeHHbIE C HEOOIbIIUM
HAaKJIOHOM (B CTOpPOHY OT LIEHTpa BpalleHHs) K MOBEPXHOCTU HECYLIETro IUCKa, MOJ JeHCTBUEM
LEHTPOOEIKHBIX CHJI CTPEMSITCS 3aHATh paJralibHbIE MMOJIOKEHHS, YTO CHUXKaeT 3 ekt moamera-
HUSL

KoHcTpykTuBHBIE 0COOEHHOCTH KOHMYECKUX IIETOK B OTJIUYHE OT IIIMHAPUYECKUX 1103~
BOJISIFOT UM paboOTaTh B CTECHEHHBIX YCJIOBUSX, HAIPUMED MPU OYUCTKE PA3IMYHOrO pojaa «Kap-
MaHOBY», B HEMOCPEACTBEHHON OIU30CTH OT MPEIMATCTBUN — OOPAIOPHOTO KaMHS, CTEH JIOMOB,
CcTOI0OB U T..I.

BwMmecre ¢ TeM 1mieTka 10JKHA HE TOJIBKO OTPHIBATh YaCTHUIIbI 3arpsI3HEHUI OT OUMIIaeMOn
MMOBEPXHOCTHU, HO U CIBUTaTh UX B CTOPOHY, B 30HY JCHCTBUS TPAHCIOPTHOIO y3Ja, IepeMeniaro-
IIETr0 YacTUIbl B OYHKEP-HAKOMUTEIh. B 3TOM IJ1aHe BO3MOKHOCTH KOHUYECKHUX IIETOK TOpas3io
MeHblIe unuHAprudeckux. s odecnedenus mpoiecca CABUTraHus IIIOCKOCTh BPALIEHUS ETKU
JOJbKHA OBITh HAKJIOHEHA HAa HEKOTOPBIH YT0Jl B CTOPOHY MPEATNOIaraéMoro nepeMenieHus YacTHII
3arpsi3HeHus. HakiioH TopieBoil MeTKH T0JKEH ObITh TaKUM, YTOOBI €€ BOPC MPH BPAILLEHUH OT-
PBIBAJICS OT OYMIIAEMOI MMOBEPXHOCTH (€CIH IIeTKa B pabouyeM MOJO0KEHUH KECTKO 3aKpeIuieHa
OTHOCHUTEJIBHO IIPO/I0JILHOM OCH MAIIMHBI) B TOUKE, MAKCUMAJIBHO MPUOIMKEHHOM K POI0JIbHOM
OCH TIOJIMETAIbHOM MaIINHBI.

[TonmeranbHO-yOOpOUHas MalllMHa, MOKa3aHHas Ha puc. 3.2 a, CMOHTHpOBaHa Ha 6a3e aB-
tomoOmits 10. I[TogmeTranbHO-yO0pOoUHOE 0O0PYIOBAHUE COCTOUT U3 LIMIMHAPUUYECKOM IETKH 5,
JIBYX TOPLOBBIX (JIOTKOBBIX) IIETOK 8, pazOpri3ruBaromux GopcyHok 9 ¢ 6akom 3 11t Bobl 00b-
emom 0,8...1,0 M3, ckpebKoBoro koHseitepa 7 u Mycopocbopauka 1 oosemom 1,6...5,0 M3, Liunun-
Jpudeckasl IeTKa pacrojiokeHa 3a 3aJHUMH KOJIeCaMM MAIIUHbI MEPIEeHAUKYIIpHO ee



PoA0JIbHOM ocH. TOpILIOBBIE IETKH YCTAHOBJIEHBI HA paMe aBTOMOOWIIS CIIpaBa M cjeBa 3a KaOu-
HOM BOIUTENS HAa apaJJIeIOrPAMMHBIX KOHCTPYKIHUSAX, MO3BOJISIOMINX KOMMPOBATH TPOQPHIH J10-
poru u GOPIIOPHOTO KaMHsI TPOTYapoB. TOpIIOBbIE MIETKH NEPEMEIIAIOT CMET B 30HY 3aXBaTa LU-
TUHIpUYECKOH meTKH. L{nmmuapudeckas meTka HalmpaBisieT CMET Ha IITHEKOBBIE MUTaTeNu 6, re-
peMeniaroire ero K MeHTpy, Mocie Yero OH MOoMagacT Ha HAKJIOHHBIN CKpeOKOBBIM KOHBEHEp U
TPAHCIIOPTUPYETCS B KOHTEMHEP. Pasrpys3ka u 3aMeHa KOHTEHHEPOB MEXaHU3UPOBAHBI U IIPOU3-
BOJSTCSI C MTOMOIUIBIO Pa3rpy304HOr0 MEXaHU3Ma € TUAPONPUBOAOM. Takke OT TMIPOCUCTEMBI
OCYIIECTBIISIETCS MTOIBEM U OIyCKaHUE padounX OpPraHoB, IPUBOJ] TOPLOBBIX LIETOK MalluHbL. B
COCTaB AJIEMEHTOB THAPOCUCTEMBI BXOJIAT JIBA THAPOHAcoca, 1Ba 0aka 4 ¢ pabodel KUAKOCTHIO
(MHIYCTpUATBHBIM MACJIOM), THAPOPACHPEICTUTEIH, TPYOOIIPOBOI U THAPOIMINHAPEL. M3MeHe-
HUE TI0JI0’KEHUS IETOK OCYIIECTBIIETCS BOJAUTENEM U3 KaOUHBI, a 3arpy3Ka U BbIFPYy3Ka KOHTEH-
HEPOB — C IIOMOIIIbIO PhIUAroB, PacloloKeHHbIX B Ky30BHON 4aCTH MAalllUHBI 2.

Kunematnueckas cxema MalIiHbI TokazaHa Ha puc. 3.2 0. Ot nuratens 1 yepe3 KopoOKy
0oTOOpa MOIIIHOCTH 2 BpallleHHE MepeacTcsl KapJaHHBIMU TepefaadaMu 3, 5, 7 Ha pa3gaToyHbIi 6
U Jajee Ha KOHUYECKHM 8 peayKTophbl, 3aTeM LenHol nepenadei 9 Ha mpuBoj KoHBeilepa 12 u
cekuuu mHeka 11, a Taxke Ha BpallleHne IMHApuyeckoi metku 10.

OpauH 13 BajioB KOPOOKH 0TOOpa MOLTHOCTH COETUHEH C THAPOHAcOCOM 14 cUCTeMbl IpU-
BOJIa TOPLIOBBIX LIETOK, BpallleHHE KOTOPBIX OCYIIECTBISETCS THAPOMOTOPAMH Yepe3 YepBIUHbIE
PEAYKTOPHI.

a)

4

n »

Puc. 3.2. ITogmeTanbHO-yOOpOYHAast MalIMHA CO IETOYHBIM pabounuM 000pYAOBaHUEM:
a — oOuuii Bug; 6 — KMHEMaTHUyecKasi cXxema

KoHcTpyknus pazgaToqHOro peaykropa Mo3BOJISIET U3MEHATh CTYIIEHYaTO YacTOTy Bpa-
LICHMS 3aJHEH TJIAaBHOM IIETKU U Bajla IPUBOJA KOHBEWepa: MpHU MOJMETAHUU MPOE3KEN 4acTH
JIOPOT'H, TJIe MEHbIIIee KOJIMYECTBO CMETa, HCIOJIb3YEeTCsl BTOpas repeaaya, a npu padore BOIU3U
Oop/ropa — mepBas rnepejiaya pa3IaTOYHOTo peayKTopa.



HuxHuil Ban pa3gaTodyHoOro peaykropa COEIUHEH C BOJSHBIM HacocoM 13 cucremsl
YBIIQXKHEHUS1, KOTOPBII HAauWHAET paboTy OJHOBPEMEHHO C BKIIOUEHHEM KOHBEWepa U LIHIUHIPH-
YECKOH IIETKHU.

JUist 3aIIMThI TPAHCMEICCUU MAIIMHBI OT MEPErpy3KH M MOJIOMKU MEXIy KOpoOKoit oTOopa
MOIITHOCTH U Pa3IaTOYHBIM PEIyKTOPOM YCTaHOBJICHA MpeA0XpaHnuTeNbHas Mydra 4.

[IpuHnun nencreus:

® TOPLEBBIMU U JIOTKOBBIMHU IIETKaMHU IbUIb U I'PSA3b OTPHIBAIOTCS OT OUMIIAEMON OBEPX-
HOCTH Ha I10JIOCE, PABHOW IIMPHUHE 3aXBaTa MAIIMHBI, 1 KOHIEHTPUPYIOTCS Ha M0JI0CE
MEHBbLIEH UPHUHBI, paBHOM 3aXBaTy Opocarolieil EeTKu;

e Opocaromias (TIaBHas) IIMHAPHYECKAs METKa 3a0pachIBaeT MBUTb U IPSI3b B IPHEMHYIO
30HY KOHBEMEPHON CUCTEMBI,

e KOHBelepHas cucTeMa NepeMeNIaeT MbUlb U TPsA3b B OyHKEp-HAKOMMUTENb WIH B KOHTEH-
Hepbl, yCTAaHOBJIEHHBIE HA paMe 0a30BOI0 IIaCCH MAIIUHbL;

e OyHKep, 3allOJIHEHHBIM CMETOM, TPAaHCTIOPTUPYETCS 6a30BBIM IIACCH MAIIMHBI K MECTY
pasrpy3KH U OIOPOXKHAETCS TaM;

e pasrpy3ka OyHKepa MPOU3BOJUTCS €ro ONPOKUIbIBAHHEM BOOK MJIM Ha3aj B CHEIUAIIb-
HBIM KOHTEHHEp /I TBepAbIX ObITOBBIX 0TX00B (THO) 1 Ha MOArOTOBUTEIBHYIO IJI0-
IAJKY JJIS ITOCJIETYOIIErO BbI30BA WIIM YHUUTOXKEHUS.

Konreitaeps! s THO, 3anmoHeHHBIE CMETOM, MOTYT Pa3rpyKaTbCs B Ky30B OOJIBIIETPY3-
HOT'O0 MyCOpPOB03a € ITOCJIETYOIIUM NIEPEMEIICHUEM CMETA Ha CBAJIKY.

Ocp BpanieHuss NHJIMHAPUYECKON IETKH PacIioyaraeTcsi TOPU30HTAIBHO Mo yriaom 90°
WM MEHBIIUM K IPOAOIbHON TOPU30HTAJILHON OCH CUMMETPUU 0a30BON MaIINHBI.

Ha puc. 3.3 moka3ansl cxembl pabo4ero o0opyA0BaHus MOIMETaIbHO-YOOPOYHBIX MAIIIHH.

a) 6) 6) il

Puc. 3.3. CxembI pabouero o00py10BaHUsI MOAMETATILHO-YOOPOUHBIX MAIIUH

Ha cxeme puc. 3.3 a OyHkep pa3MellleH BIepean MUIHHIPHUUECKON IIETKH M0 XOAY €ro
nepemeneHusi. CTerneHp 3anoiHeHus: OyHKepa CMETOM U JIETKMM MYCOPOM B 3TOM CITy4ae COCTaB-
mset 40,..50 %.

Ecnu mertka mepedpacsiBaeT Mmycop u cMeT uepe3 cedst (puc. 3.3 0, T), cTeneHb 3aroTHeHUS
OyHkepa yBenuuuBaetcs 10 85... 100 %.

Jlnst ynydiieHus pacnpeeseHns cMeTa B OyHKepe B HacTosIIee BpeMsl HaXOUT TpUMEHe-
HUE MHOT'OCTYTIEHYAaTO€ MEXaHMUECKOE TPAHCIIOPTHPOBAHNUE CMETA CO IITHEKOBBIM MOJ00pOM, Ma-
paJUIeTIbHBIM OCH BPALEHUS [UIMHIPUYECKON IIETKU U LENOYHO-CKPEOKOBBIM MJIM JIEHTOYHBIM
TpaHcnoptepoM (puc. 3.3 n).



[Ipu merouyHo-BakyyMHOM (ITHEBMATHYECKOM) TPAaHCIIOPTUPOBaHUHU (puc. 3.3 €) BCoMo-
raTtejpHas LWIMHIPUYECKAsl LIETKAa YMEHBUICHHOI'O JUaMETpa MOJAeT CMET B BaKyyMHBIH IOJ-
OOpUINK; HA MAIIMHAX MOXET OBITh TAKXKE YCTAHOBJICH IPOMEKYTOUHBIN TPAHCIIOPTED.

B crpyiiHo-BakyyMHOM moa0opIuke (puc. 33 %) MIETOYHBIN BOPC 3aMEHEH CIyBAIOIIIUMHU
COILJIaMH, BO3JIyIIIHbIE MOTOKH KOTOPBHIX OOECIEUNBAIOT OTPBIB 3arpsA3HEHUN OT JOPOXKHOIrO IO0-
KPBITHSI U IIEPEMEILIEHUE UX K BcachlBarolieMy TpyoonpoBoy. [IbuieBaTbie yacTHIIbI 3a1€p>KUBa-
I0TCS TKAHEBBIMU (PMIIBTPAMU C YCTPONUCTBAMU JIJISl UX NIEPUOJUUECKON pereHepalun BCTPSIXUBa-
HueM, BUOpanuei, oopatHoil mpoayBkoi u ap. Ilpu cTpyiiHO-BakyyMHOI cuCTeME TPAaHCIOPTH-
poBanus uepe3 GuiabTp B atmocdepy BeiOpacesiBaeTcst He 6osee 20....25 % Bo3myxa, ocTampHas
€ro 9acTh 0€3 OYMCTKH OT IBLIH MOAAETCS B CIIyBAIOIINE COIUIA, YACTUYHO 3aMbIKasi CUCTEMY ITUP-
KYJISILIUM BO3/yXa.

B kxauecTBe TONOTHUTETHLHOTO 000PYIO0BaHMSI MOAMETATILHO-YOOPOUHBIX MAIIUH UCOJIb-
3YIOT BBIHOCHOM BaKyyMHBIN OJIOOPILKK [Tl yOOPKH ONAaBUINX JIUCTHEB U 3arps3HEHUN U3 TPY-
HOJIOCTYITHBIX MECT, a TaKXke 3JIEKTPOMarHUTHBIN Opyc A1 mo100pa METaUIMYECKOro Mycopa.

Crioco0bl pasrpy3kd MOAMETAIbHO-YOOPOUHBIX MAIlIMH: I'PaBUTALMOHHBIN, KOTJa CMET
BBICBINIAaETCs U3 OyHKEpa Moj JeHCTBHEM COOCTBEHHOI'O Beca MPU OTKPHIBAHUU JIFOKA WM 3a/IBU-
KEK; CAMOCBAJIbHBIM — MOBOPOTOM OyHKEpa WJIM KOHTEIHepa; MpUHYAUTEIbHBIA — 9KEKTHPO-
BaHHEM BOOK WJIM Ha3aJl C MOMOIIbIO MOJIBMKHOM CTEHKH-BBITAJIKUBATENS ¢ MEXaHUYECKUM WIIH
TUIpaBINYeCcKUM pUBOJOM. HekoTopblie MammHbl 000pyayIOT CMEHHBIMH CTaHAAPTHBIMU KOH-
TellHepaMH, a TaK)Ke MEXaHU3MAaMHM BBITPY3KH CMETa B KOHTEHHEPHI WM MPUEMHBIH OyHKEp My-
COpOBO3a.

[To ciocoOy oGecnbUIMBaHMs BO3AYIIHON Cpebl MpU MOJMETaHUM PA3UYalOT BIIAXKHOE
o0ecnbUTMBAaHUE MTyTEM MEIKOAUCIIEPCHOTO pa30phI3ruBanus BoAb! o qasiaeHueM 0,2...0,3 Mlla
yepe3 (HOpCyHKH Mepes MoJAMETaNbHBIMU IIeTKaMU U MHEBMAaTHYEeCKOe 00ecTbUIMBaHUE, COBME-
IIEHHOE ¢ BAKyyMHOM CUCTEMOW TpaHCHOPTHPOBaHUs cMeTa. [lepCcrneKTUBHBIM SBIISETCS TEPMO-
BIIakKHOE 00eCIbIIMBAHUE MOaueii BOASHOIO Napa B 30Hbl MHTEHCUBHOI'O MbUIE0Opa30BaHUs.

Jlis MexaHu3upoBaHHOW YOOpPKU TPOTYapoB M BHYTPUKBApTaJIbHBIX TEPPUTOPHUI MOITY-
YK TPUMEHEHUE yHHMBEpCalbHbIE TPOTyapoyOOpOUYHBIE MAalllMHbI Ha 0aze MalorabapuTHBIX
TPaKTOPOB, KOTOPbIE UMEIOT CMEHHbIE paboyre OpraHbl ¥ MO3BOJIAIOT BBIMIOIHATE PsiJ ONepaiui
B JileTHee U 3uMHee Bpems. Ha puc. 3.4 nokazana TporyapoyOopouHas MaliiHa C JIETHUM IOJ-
MeTalbHO-yOOpOUHBIM 000pyAoBaHreM. OHa cOCTOUT U3 noadopurka 1 ¢ mpuBogom 3 u OyHkepa
— MycopocOopIiuKa 2, CMOHTHPOBAHHBIX B OJTHOM OJIOKE U HaBELIECHHBIX C3aJ1 0a30BOr0 MHEB-
MOKOJIECHOTO TpakTopa 4, TOPIOBOM (JIOTKOBOK) IIETKH 5, YCTAHOBJICHHON B MEX0a30BOM MpO-
CTpaHCTBE cIipaBa Mo X0y MamuHbl. CucTeMa yBIaXXHEHUsS 6 COCTOUT U3 BOASIHOTO Oaka, ycTa-
HOBJICHHOT'O Ha MepeAHel pame TpaKTopa, Hacoca, TpyOOIpoBoa U MATH PACHBUIAIOMUX (OpCy-
HOK, TPH U3 KOTOPBIX YCTAHOBJICHBI IEpe]] HIETKON-TOAOOPIINKOM U JIBE — Mepe]] TOTKOBOH LIEeT-
koi. [TogOopuuk npeacrabigeT coO0N MUIMHAPUIECKYIO IIETKY C CUCTEMON PeryJIHpOBKH Iile-
TOYHBIX CEKI[Hi1, TO3BOJISIONINX COXPAHUTh HAPYKHBIN TUAMETP LIETKH B MpOIIecce U3HOCa Bopca.
[unuuapudeckas meTka nepedpacbiBaeT CMET yepe3 ce0st B MyCOpOCOOPHUK, pacIioyIOKEHHbIH 3a
Hel. [IleTka 3aKkpbITa KOKyXOM, 4aCTh KOTOPOT'O BBIIIOJIHEHA U3 2JIACTUYHOU PE3UHBI, UTO UCKITIO-
YaeT MOJIOMKY MallluHbI IPU HA€3/l€ Ha MPENsTCTBUE.

Ilonvem n omyckaHue TOPLOBOM IETKH OCYLIECTBIIIOTCA THAPOLWIMHAPOM, Ha KOpITyCe
KOTOpOTr'0 YCTaHOBJIEHA MPY’KHUHA, I03BOJISAIONIAs PETYIMPOBATh IPHKUM ILETKU K JOPOKHOU IO-
BEPXHOCTH.



Puc. 3.4. YHuBepcanbHas TpoTyapoyOOpOUHasi MallIMHA C MOAMETAIHHBIM 000pYI0BaHHEM

B cpaBHeHMM ¢ MOAMETANBHBIMU U NOAMETAIbHO-YOOPOUHBIMU MAalllMHaMU OoJiee BbICO-
KO€ KaueCTBO YOOPKHU TEPPUTOPHIL 00ecriedrBatOT BAKYyMHO-YOOPOUYHbIE MAIIMHbI, OCHAILEHHbIE
BAaKyyMHBIM NOAOOPUIMKOM M THEBMATHUECKON CUCTEMOM TPAHCIIOPTUPOBAHUS CMeTa B OyHKep-
HAKOIUTEIIb, a TAK)KE BAKyyYMHO-TIOJJMETAJIbHbIE MAIlIMHbI, HA KOTOPBIX BAKYYMHBIN MOAO0OPIIUK
HCIOJIb3YIOT B KOMOMHAIIMU € TOIMETaIbHBIMU 1IeTKaMu. [1o KauecTBy OYMCTKM BaKyyMHO-TIO/-
MeTaJlbHbIE MAIIMHbI B CPABHEHUH C BAKYyMHO-YOOpPOUHBIMU 001a/1aI0T IPEUMYIIECTBOM, TaK KaK
ieTKd 3 PEeKTUBHO MOAIOT CMET B BAaKyyMHBIH o0opmuk. OqHaKo BaKyyMHO-yOOpOUYHbIE Ma-
IIMHBI MOTYT paboTaTh Ha 0oJjiee BHICOKMX CKOPOCTSAX C OOJBIION MPOU3BOJIUTENBHOCTHIO, MO-
CKOJIBKY CKOpPOCTb WX JIB)KEHHUS HE OrpaHHMYeHa MAaKCHUMAaJIbHOM CKOPOCTBIO B3aMMOJECHCTBUS
BOpCa IIETOK C IOPOTOM.

Ha puc. 3.5 n3o0paxena BakyyMHO-TIOIMETalbHas MamnHa. Ee o0opyaoBaHuEe COCTOUT
W3 IBYX MUJIMHAPUYECKUX MIETOK (TIepenHen 5 u 60KOBOM 2), CUCTEMBI THEBMATUYECKOTO TPaHC-
MOpTa CMETA CO BCACHIBAIOLINM COIUIOM 3 U HITaHTOM 4, OyHKepa-IIUKIOHa 7, CUCTEMbI YBIIaXKHe-
HUS, MEXaHHU3Ma MIPUBOJIAa pab0YNX OpraHOB I'MAPOCUCTEMBI U MEXaHU3MOB yIpaBieHus. Bakyym
BO BCAChIBAIOILIEM pYKaBe U OyHKepe-IIMKIOHE CO3/1aeTCsl BEHTHIISITOPOM.

Puc. 3.5. BakyymHo-niogmeTanbpHasi MaliiHa

[lepennss nunuHApUYECKas ETKAa YCTAaHOBJIEHA MO YoM 60° K HalpaBIEHUIO ABHKE-
HUs MamuHel. [To3aau Hee nepea mpaBbIM 33 JHUM KOJIECOM YCTaHOBIJIEHA LMJIMHpUYecKas O0KO-
Bas ILIETKa.

BakyyMHO-nioiMeTaIbHbIE MAIIMHBI CIOCOOHBI MMPOBOJUTH pabOTy Kak Ha Mpoe3kel ya-
CTH yJIUI], TaK M Ha JIOTKOBOM YacTu J0pOTU BOJIU3HU TPOTYapoOB.

[IpuHLMn neicTBYS.



Hununapudeckas meTKa CMETAET CMET C YBIQKHEHHOM MOJIOCHI U HAMIPABJISET €T0 B 30HY
JEWCTBUS JIOTKOBOM IETKH, KOTOpas MOAMETAeT COOTBETCTBYIOIIYIO IMOJIOCY U IOA0pachIBaeT
BECh CMET K 3a00pHOMY COILLY, TJIe OH YBJIEKAeTCS MOTOKAMU BO3/yXa U TPAHCIIOPTUPYETCS 110
BcachlBaronieMy pykaBy 4 (puc. 3.6). B 3a60pHOM comiie cMeT BTOpu4HO yBiaxHsercs. [lonanas
B OyHKep 1, BO3IyIIHBIN TIOTOK TEPSIET CKOPOCTh U BCTPEYAET HA CBOEM ITyTH OTOOWMHBIH JIUCT 2,
B PE3yJIbTaTe Yero OTIENAIOTCS HanOosee KPyImHbIe YacTHIIB cMeTa. OKOHYATEIIbHO OYHIACTCS
IIOTOK BO3AYyXa IIpPH €ro ABUKCHUHN YCPE3 CCTKY 3, YCTAHOBJICHHYIO IICPEA BXOJAOM B BEHTHIIATOP
5. IIpoxops 4epe3 BEHTHIIATOP, BO3/AYX MOMAJaeT B OTCEK, UMEIOIIHUIACS B IIEpeIHEH YacTH Ky30Ba,
a 3aTeM uepe3 BBIXJIOMHOM nany60K 6 Bbl6paCBIBa€TC$I B atMocdepy.

o 8

Puc. 3.6. Cxema paboThl BaKyyMHOUM CHCTEMBI ITOAMETAIILHON MaIlTHHBI

Ha puc. 3.7 uzobpaxxena ybopouHas MallMHa CTPYHHOTO JEWUCTBHUS, B KOTOpPOW 3a0op
CMeTa C OYMIIAeMOM MOBEPXHOCTU OCYIIECTBIISETCS IO CXEME «CAyB—BcacbiBaHuE». Takue ma-
IIMHBI 00ECTIEYNBAIOT BHICOKOE KaYECTBO yJAICHUS MycOpa U UMEIOT XOpOIIne SKOHOMHUYECKHE
nokazarenu. [logmeTanbHoe ycTpoiicTBO U 000pyAOBaHUE ISl cOOpa Mycopa BKIIIOYAIOT JIOTKO-
BYIO IIETKY 1, BcachIBaIoUuid pacTpy0d 2 BaKyyMHO#H CUCTEMBI U Ky30B JUIsi cOopa Mmycopa 5.

[IpuBox mMammHbI U pabouero o0OpyAOBaHUS OCYILIECTBISETCS IBYMS JIBUTaTENIIMU: OC-
HOBHBIM JJIs1 OOecTieueHus IBHKEHUsI 0a30BOI MaIIMHbI U TOTOJHUTENIBHBIM 8 — Ui IPUBOAA
BEHTUJISITOPA BAaKyYMHOM CHCTEMBI U BOASHOIO Hacoca Jilsi CHCTEMbI YBIQXKHEHUSI MyCOpa.

Menkuii cMeT 3aKaunBaeTCs HEMOCPEACTBEHHO Uepe3 pacTpyod rudkoro mnuianra 4, onupa-
foluiics Ha Kojyeca 3. Bakyym Bo BcachIBaroieM ruOKOM IIJIAHTE CO3AAeTCs BEHTUIISTOPOM 7.
bnaronaps Bakyymy, cMeT 4epe3 ruOKHil IIJIaHT 10/IaeTCsl B Ky30B-MycopocOopHUK 5. CKOpocTh
B MYCOpPOCOOpPHHUKE CYIIECTBEHHO CHMKAETCS 10 CPAaBHEHHUIO CO CKOPOCTHIO BO3yXa B IILJIAHTe
Onmarofapsi 3HAUUTENBHO OOJBIIEMY CEUYEHHUIO MYCOPOCOOpHUKA IO CPAaBHEHUIO C CEYCHHEM
LIJIAHTa, IOATOMY MYCOp OCEJaeT Ha JHE Ky30Ba-MycopocOopHuKa. OTpaboTaHHBIN BO31yX MPO-
XOJUT Yepe3 CUTO 6 B BEHTUJISATOP 7 U MO OTBOJHOMY KaHaTy 9 Mojaercs B 30HY JACUCTBUS Ilie-
TOYHOTO pabouero oprana, nepeMerniasi CMeT K BcachIBalolieMy pacTpyoy.

Taxum obpazom, cozaercs KosblieBas LUPKY/siuus Bo3ayxa. [lpuuem no 70 % Bo3mymi-
HOM Macchl HCMOIb3YeTCs TOBTOPHO, YTO 3HAUUTEIHHO YMEHBIIIAeT BRIOPOC B aTMocdepy 3aribl-
JICHHOTO U 3arpsi3HEHHOI0 BO3/1yXa, T.€. YOOpKa MPOBOJUTCS SKOJIOTHYHO.

B maxte BcachIBaHUS BO3/lyX BMECTE CO CMETOM yBIaxkHsAeTcs popcyHkamu. CMeT U Mel-
Kasl MbUIb CIUIAIOTCS, CTAHOBATCA 0ojee TSKEIbIMHU, YTO O0ecleunBaeT UX OCaxjaeHue B OyH-
Kepe-HaKoMuTee U MoBbIIaeT 3pdekT o0ecnbuInBaHus.

PacnpuiseMast BoJa pensITCTBYET HAJIMIIAHUIO I'PSA3H HA BHYTPEHHUX ITOBEPXHOCTSIX BO3-
nyxoBos10B. CkonuBIIasicst B OyHKepe-HaKOMUTeNe BoJIa yIalisgeTcs uepe3 naTpyooK, CHaOKEeHHBIH
bmIBbTpOM.



3aKoNbIIOBaHHBI TOTOK BO3JyXa 3a CYET C)KaTHUs HarpeBaercss A0 TEeMIIepaTyphl
+20...25°C, noporpeBasi TeM caMbIM BCE 3JIEMEHTHI U CaMy IIAXTy BCACBIBaHMs, YTO IO3BOJISET
MCIOJIb30BATh MAIIMHY U B MEXCE30HbE MTPH MUHUMAIBHBIX OTPULIATEIBHBIX TEMIIEpaTypax Jo -

5°C.

Puc. 3.7. Y6opouHas maminHa CTpyHHOro JeiCTBUS

CKOpOCTh IOJIMETaHMSI CHIDKAETCSI TPU PabOTe B MPUIIOTKOBOM MOJIOCE B CBSI3U C TEM, UTO
Ha HEW 4acTo pa3MenaloTcs TPAHCIIOPTHBIE CPEJICTBA, a HA OCTAHOBKAX MACCAXKUPCKOTO TPAaHC-
nopta — mnemexo sl [Ipy mogMeTannn ManmHe IPUXOAUTCSI MAaHEBPUPOBATh, & MHOT A U OCTa-
HaBJIUBATKCS, YTO MPUBOJIUT K CHUKEHUIO €€ TPOU3BOAUTEILHOCTH. [Ipoe3Kyro yacTh MOAMETAIOT
3a HECKOJIBKO MTPOXOI0B OJHON MalIMHOW WJIY 32 OJIMH MPOXO0J KOJIOHHOW MaIluH.

[NonnMBOYHO-MOEYHbIE MALLUUHBI

[TomMBOYHO-MOCYHBIE MAIIMHBI MIPETHA3HAUCHBI VIS YBIQKHEHHUS © MOWKH TBEPJBIX I10-
KPBITUH BCEX THUIIOB, MOJHMBKY 3€JICHBIX HACAKICHUH, a TAK)KE MOTYT OBITh UCIOJIBb30BaHbl IPU
TYIICHUH TI0XKapoB. B 3uMHEe BpeMsi MalllMHbI OCHAIIAIOT ILTY)KHO-IIIETOYHBIM 000pYI0BaHHEM H
UCTIOJIB3YIOT ISl CHETOyOOpOUYHBIX padoT.

1o Ha3HAYCHHIO MTOJIMBOYHO-MOCUYHBIE MAIIIMHBI PA3JICIISAIOT HA CIICIHATU3UPOBAHHBIC (T10-
JMBOYHBIC U MOCYHBIC) M YHHUBEPCAIbHBIC MOJIMBOYHO-MOCUHbIE. [10 crtocoOy nepeaBmKeHus mo-
JMBOYHO-MOCYHBIC MaIIMHbI OBIBAIOT CAMOXO/IHbIC (HAa aBTOMOOMIILHOM HJIH TPAKTOPHOM KOJIEC-
HOM II1aCCH ), TIOTYIIPHUIICITHBIC U TIPULICTTHBIC.

[To Tumy HaCOCHOW YCTAaHOBKH IOJIMBOYHO-MOCUYHBIC MAIIMHBI MOYKHO Pa3JeiuTh Ha Ma-
muHbl ¢ HU3kuM (110 1,0 MIla) u ¢ BeicokuM naBiaeHueM Bojwl (6onee 1,0 MITa).

[TommBOYHO-MOCYHAsI MalllHA, MIPEJICTABICHHAs HA pUC. 3.8, COCTOUT U3 6a30BOTr0O aBTO-
MOOMJIBHOTO I1accH 1, BOJSHOMN HUCTEPHBI 2, TPAHCMUCCHH ITPUBO/Ia HACOCHOTO arperara 3 u pac-
NBUISIONIMX BOAY HAacaoK ¢ coIuiamMu 4.

BomsHas cucrema mamusbl (puc. 38 0), cocTouT U3 mUCTepHBI 13, KOTOpas yepes IeH-
TpanbHbIN KianaH 11 u 3a6opHyto TpyOy 10 coolmiaercs ¢ BoASHbIM HacocoM. BonsiHoit Hacoc 6
IIPUBOAMTCS B JIBWKEHUE OT JABHUraTess yepe3 KopoOky oTOopa mMourHocTH. Boja ot Hacoca mon
JIaBJICHUEM IOJIaeTCs B HAarHeTaTelbHYIO BETBb TPYOONPOBOJOB 2 yepe3 pachpeleuTeIbHble



KpaHbl 5 K coriaM 1, KOTOpbIE MPOU3BOMAAT MOJUBKY MJIM MOWKY JOPOXKHOTO IOKPBITUS, MU K
coruty 4 JUisi TIOJIMBKY 3€JICHBIX HAaCaKACHW. J[aBieHHe BObI KOHTPOJIUPYETCS MAHOMETPOM 3.
a) 2
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Puc. 3.8. [lonuBouHO-MO€UHas MallIHA

HO)I JAHUIIEM HUCTCPHBI CMOHTHPOBAaH HGHTpEU'IBHBIﬁ KJ1araH IJid IEPEKPBITHA BOABI, I10-
CTynaIOHleI\/’I N3 HUCTEPHBI K BOAIHOMY HACOCY. B 3aKPBITOM ITOJIOKCHUH KJIallaH IPUXKAT K CEITY
Kop1ryca. praBJ'ISIIOT HCHTPAJIbHBIM KJIAITAHOM U3 KaOWHBI BOOUTECIIA.

3aroHeHHe BOAOH ITUCTEPHBI MMPOU3BOTUTCS KaK OT BOJAOIIPOBOJIHOM CeTH Yepe3 POoOKo-
BBIN KpaH 12, Tak ¥ U3 BogoeMa yepe3 3a00pHyo TpyOy 9. BMecTUMOCTh IUCTEPH OTEYECTBEHHBIX
CAMOXOJHBIX MOJTHBOYHO-MOEUHBIX MAIIMH cocTaBiseT 6 ... 11 M. JIg HaoNHEHHs [UCTEPHEI
BOJIOM M3 BOAOIIPOBOJHON CETH K ITUCTEPHE KPEMUTCS 3aJIUBHAs TpyOa ¢ KpaHoM. B kpaH BMOH-
THPOBaHA COEAMHUTEIbHAS TOJIOBKA JJISl MOACOEANHEHUS BOJOIIPOBOIHOIO MIJIAHTa OT TUIPaHTa
U ¢puibTpa 8 Ui OUUCTKU BODI.

Jlyig cvBa OTCTOS U3 IIUCTEPHBI UMEETCS CIIMBHAs TpyOa, 3aKpbITasi KpaHOM 7, a JJis Ipe-
OYTPEXKJIECHUST packaukd BOJbI B IIMCTEpHE — JBa BOJIHOpe3a. [loaMBOYHO-MOEUHas ManinHa
cHabeHa TpeMsi TOBOPOTHBIMH COTLIIAMHU.

a) 6)
15...20°
@z} £3

100°
100°

10...12°

67°

43°

Puc. 3.9. Cxema ycTaHOBKU HACaI0K: a — Il OMUBKU; O — 11 MOMKHU

Hacanxu (puc. 3.9) nomkHbI pacnojaraTbcs TakuM 00pa3oM, yToObl pabodne CTpyH ya-
CTHYHO NMEPEeKPhIBAIUCH AJIS MOJyUYeHHUs] HAanOOIbIIeH CIUIOMHON IIUPUHBI TTOJIMBKU MPH 33JaH-
HOM YJIeIbHOM Pacxo/ie BOJbI.

Vcnonb3yeMble B MOJIMBOYHO-MOCUHBIX MAIlIMHAX HACA/IKU TOJPA3IeIISIOTCS Ha MOJIUBOY-
HbIe U MOeuHbIe. MI3MeHeHne MoyI0KeHui Hacal0K OCYIIECTBISETCS € IIOMOIIbIO THAPOIIPUBO/A.



MoeuHble HacaJKku OOBIYHO yCTAHABJIMBAIOT MOBEPHYTHIMU BHU3 mof yriiom 10... 12° k
ropu3oHTy (puc. 3.9 6) 1 HECUMMETPHUYHO TOBEPHYTHIMH BIIPABO OTHOCHTEIBHO MTPOAOIBHOMN OCH
MalIUHbI U1 [EPEMEIIEHNS CMBIBAEMBIX 3arpsI3HEHUM C IMPOE3KEN 4acTH JOPOrd B CTOPOHY J0-
POXHOTO JIOTKA, OTKY/a 3arpsA3HEHHs] YAATSIIOTCS C IIOMOIIBIO ITOIMETaTbHO-yOOPOYHBIX MAIIIHH.

[lonuBOMOEUYHas MalllMHAa C IOJA4yel BOJABI IO/ BBICOKMM JaBJIEHHEM IIOKa3aHa Ha
puc. 3.10. Ha 6a3oBoM aBTOMOOMIIE 2 MOHTUPYETCS CUCTEMA COIIET, pa3MEIIaeMbIX Ha TOPH30H-
TaJbHOMU peiike 1, KOTOpyIo ¢ MOMOIIBIO MPUBOAHBIX MEXAaHU3MOB MO>KHO TIOBOPAYUBATh B IIaHE
WM CIIBUTaTh BIPABO U BJIEBO OT IPOJOIbHON OCH MAIIUHBI.

[TosimBOMOEUHBIE MAaIIIMHBI MOT'YT UMETH JOIMOJHUTEIbHOE 000PYJ0BaHNE, HATIPUMED, LU~
JUHAPUYECKYIO MTOAMETAIbHYIO IETKY 5 CO CTaIbHBIM UM CUHTETUYECKUM BopcoM. HekoTopsie
MO/IEJH MTOJIMBOYHO-MOEUYHBIX MAIIMH 000PY10BaHbl BOJOCTOHHBIM KOCOYCTaHOBJIEHHBIM HOXKOM,
YTO yJIy4llaeT KayeCTBO OUMCTKU CHIIbHO 3arpsi3HEHHBIX IOBEPXHOCTEN U MO3BOJISET YMEHBILIUTh
YAEIbHBIN pacxos BOJBI.
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Puc. 3.10. ITomuBoMoeyHast MallIHa ¢ Moaaueil BOALI IO BEICOKUM JaBJICHUEM



MawwmHbl 1 obopyaoBaHne anga cbopa n TpaHcnopTupoBaHus Obl-

TOBbIX OTXOA0B

Buppl tBepubix ObiToBBIX 0TX0/10B (THO): Oymara, KapToOH, MUILEBBIE OTXOJbI, IEPEBO,
MeTaJlIbl (UEpHBIE U LIBETHBIE), CTEKIIO, PE3MHA, KAMHU, TEKCTUJIb, KOXa, KOCTH, IOJIMMEPHbIE Ma-
Tepuabl, npovne (He Kaaccupuupyemolie Gpaxaun).

C6op u ynanenue ObBITOBBIX OTXOJIOB B TOPOJIaX ¥ HACEJICHHBIX ITYHKTAX OCYIIECTBIISIOTCS
CIIELIaBTOXO35MCTBAMH B CPOKH, IPEAYCMOTPEHHbIE CAHUTAPHBIMU ITPABUIIAMH.

OTtxo1p1, 00pa3yrouIrecs Npyu CTPOUTENBCTBE, PEMOHTE, PEKOHCTPYKIIUH JKMIIBIX U 001IIe-
CTBEHHBIX 37]aHUH, 0OBEKTOB KYJIbTYPHO-OBITOBOTO Ha3HAYCHHUS, & TAKXKE aIMUHUCTPATHBHO-ObI-
TOBBIX NOMELIEHUM MPOMIIPEANIPUATHI, BHIBO3SAT TPAHCIOPTOM CTPOUTENIBHBIX OpraHU3alMi Ha
CHEIHAJIbHO BbIJEJIEHHbIE y4acTKU. HeyTunusupyemple 0TX0/bl POMBIIIIEHHBIX NPEANpUITUI
BBIBO3AT TPAHCIIOPTOM ATHUX MPEANPHUATHI Ha ClielUaIbHble COOPYKEHUS UM MOJIUTOHBI IS UX
00e3BpeXUBaHUS U 3aXOPOHEHHUSI.

Coopuukn aaa TBO. B oredyecTBEeHHOIN NPAKTUKE MPUMEHSIOTCS METaLIMYECKUe coop-
HUKH (KOHTEHHEPHI) TBEPABIX OBITOBBIX 0TX0A0B BMecTuMocTH 0T 0,1 10 0,75 M3, KonTeitneps:
Bmectumoctho 0,1, 0,55 u 0,75 Mm% — crauoHnapueie. Konreitnepsl BMmectumocTtsio 0,3; 0,6 M
cHaOxenbl kojecamu (puc. 5.1). KonTelHephl Ha KoJlecax MOTYT YCTaHABJIMBATHLCS M0 KaHAIOM

MYCOPOTPOBOJIA.
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Puc. 5.1, KonTeiinep BMectMOocThIO 0,3 M1

3a py6e:xoM HauboJbIlIee pacpoOCTPAHEHUE MTOIYUUIIH [1JIACTMACCOBBIE MYCOPOCOOPHUKHI
BMecTUMOCTBIO 120 1 240 1. Takue KoHTEeHHEPBI U3TOTABINBAIOTCS, TJIABHBIM 00pa3oM, U3 MOJIH-
STHJIEHA BBICOKOTO JAaBiieHUs. Mycopoc6opHuku BMecTUMOCThI0 1100 11 m3roraBnuBaroTcs U3
CTAJILHOTO OLIMHKOBAHHOTO JIMCTA, C KOJIeCaMU pOsuIbHOrO THma auamerpoM 200 MM, ¢ TOpMO3-
HBIM YCTPOICTBOM Ha KoJieca M 3alpaeMoil KpBIIIKON KOHTeiHepa (puc. 5.2).

KownTeitneps! 11t cOopa TBepbIX OBITOBBIX OTXO0/I0B HEOOXOIUMO MEPUOTUIECKH TPOMBI-
BaTh U AC3UHPUIIUPOBATE.

[Tnomaaky Mo KOHTEHHEPH! JOHKHBI OBITh yIAleHbl OT KHJIBIX JOMOB. JAETCKUX yupe-
JKJICHUH, MECT OT/IbIXa HACEJICHUS | T.II. Ha paccTossHre He MeHee 20 M, Ho He O6omnee 100 M. OHu
JOJHKHBI UMETh pOBHOE ac(haabTOBOE UM OETOHHOE MOKPHITHE C YKIOHOM B CTOPOHY MPOE3Ken
gactu 0,02 %, orpakaeHbl 3eeHbIMU HACaXKACHUSAMU (IJ1 CO3JaHMSI KUBON U3TOPOJU BOKPYT
KOHTEHHEPHBIX TUIOMIAIOK MOTYT OBITh HCIOJIb30BAHbBI JEKOPATUBHBIE KyCTAPHUKU: CMOPOJIMHA
30JI0TUCTasl, aiiBa AMOHCKas, 6apOapuc OOBIKHOBEHHBIH, OOSIPBINIHUK, )KACMUH U Jp.) WIA UMETh
Kakoe-1100 JIpyroe orpaxieHue (KUuprnuyHoe, ceTyatoe, OETOHHOE U T.I1.).
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Puc 5.2. Konreiinep Bmectumoctbio 1100 11

MawwnHbl gna cbopa u BbiBo3a THO

Marmunsl 175t coopa u BeiBo3a ThO pasznuyarorcs mo rpy30moIbeMHOCTH, 110 CIIOCO0Y 3a-
IPY3KH, 110 HAIMYHIO WIA OTCYTCTBUIO YIUIOTHSIOIIETO YCTPOMCTBA U IO XAPAKTEPy ABUKCHUS
YIUIOTHSIIOIIETO yCTpoicTBa (puc. 5.3).

MallnHbl AnA COOpa ¥ BLIB03A TBEPALIX OBLITOBLIX OTXOAOB
(TBO)

I 1

Nerkve rpy3onoabLeMHo- CpegHue rpysonogbem- Tsxenoie rpy3onogbem-
cteio o 8 1 HocTbio 10—20 T HoCTbIO Bonee 20 T

| | J

—

1 1

" ﬂzgo‘;g"ggo [ina sbiBo3a TEO

| T
|
1

| 1

MexaHuuanposaHHasn MexaHusuposaHHas CmewaHHan 3arpyska
6okosas 3arpyska 3aQHRA 3arpy3ka MaHUNYNATOPOM
MaHMNYNATOPOM MaHUNYNSRTOPOM N py4Has
| - I T
Be3 ynnoTHeHus : C MexaHu3mom
YNAOTHEHWA Mycopa B
Mycopa B Ky3ose Ky30B€
Ky3oBHbie Ans nepeBo3ku Mepuroguyeckoro HenpepbisHOro
OTKPbITbie KOHTEWHEepOoB AeNCTBUR [encTeuns

Puc. 5.3. Kimaccudukanus mamms 1151 coopa u BeiBo3a ThO

K mamunam 6e3 MexaHu3Ma YIUIOTHEHUSI MyCOpa OTHOCSITCSI MyCOpPOBO3bI Ky30BHbIE U JUIs
nepeBo3ku KoHTelHepoB. Ha puc. 5.4 nokazan MycopoBo3 koHTeiiHepHOro tuna. Ilorpy3ska u Bbl-
Ipy3Ka KOHTEHHEPOB BBINOJHAIOTCS C MOMOIIBIO ITOTPY304HO-PA3TPy30UHBIX MEXaHU3MOB T'M/]I-
PaBIMYECKOT0 TUIIA, PACIIOJI0KEHHBIX Ha MAIIIMHE.

CnenuanbHoe 000pyA0BaHNE MAIIMHBI CMOHTHPOBAHO Ha aBTOMOOUIIBHOM IIAcCH 9 U co-
CTOUT M3 TUIPABINYECKOTIO CTPEIOBOro KpaHa 1, IByX onpokuabIBaromuxcs miarhopm 3, CMeH-
HBIX KOHTEITHEpOB 2, (puKcaTopoB 4, BBIHOCHBIX ITyJIbTOB YIPaBJieHUs 5, 6, 7 M THAPABINYECKOTO
puBoJa 8.

KonTeitHephl ¢ MycopoM ¢ IOMOIIBIO CaMO3aKMMHOTI'0 3aXBaTa yCTaHABJINBAIOTCS KPAHOM
1 na nnatgopMy MycopoBo3a, ¢ KOTOPOU MpeBAPUTEIHHO ObUIM CTPY>KEHBI IIOPOKHUE KOHTEHU-
Hepbl. 3aloJHEHHbIE KOHTEHHEPHI MYCOpPOBO3 TPAaHCIOPTUPYET K MECTaM YTWIM3alU{d WIN



00e3BpeKMBaHUS Mycopa. Beirpy3ka mMycopa Mpou3BOAMTCS ONPOKUABIBAHUEM KOHTEHHEPOB C
OTKPBITBIMHU KpblIIKaMu. HakjIOH KOHTEHEPOB OCYILECTBIISIETCS IIPH [TOIBEME KPAHOM OIIPOKH/I-

HBIX TIATPOPM, Ha KOTOPBIX KOHTEHHEPHI 3aKPEIUIIOTCS 3aMKaMH.
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Puc. 5.4. KonrelinepHbIil MycOpOBO3
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[Tpu mOBOPOTE OMPOKUAHBIX paM B MOMEHT pa3rpy3KH KOHTEHHEPOB, a Takxke Mpu padboTte
KpaHa BO BpPeMsI IIOTPY3KH TPY>KEHBIX KOHTEHHEPOB JIJIsl yCTpaHEHUs JeOopMaIlii peccop U paMbl
aBTOMOOWIIA U JJIsl 00eCIeYeHHs ero yCTOMUNBOCTH Ha 3aJJHEH MOBECKE YCTAaHOBJIEH MEXaHU3M
CTAaOMIIN3AIUN PECCOP.

Taxk kak cpeHss IIOTHOCTH Mycopa HesHauuTtenbaa (0,12...0,25 /M%), To A714 yaydimeHus
WCTIOJIB30BAHUSI MYCOPOBO30B MYCOpP YIUIOTHSIOT CHEIHATBHBIMUA YCTPOHCTBAMHU IEPHOANYC-
CKOTO M HEMPEPHIBHOTO NEHCTBUs. BO-TIEpBBIX, MyCOp YIUIOTHSETCS MPH ITOMOIIH TOJKAIOIINX
WM Ka4alolIUXCsl YIJIOTHUTENBHBIX TUIUT, @ TaKKe OMPOKUIBIBAHUEM Ky30Ba C MYCOpPOM (pHC.
5.6). Bo-BTOpBIX, MyCOp YIUIOTHSIETCS IITHEKaMH, CKPEOKOBBIMU TPAHCIIOPTEPAMHU HJIM HETIPEPHIB-
HBIM BpalleHueM Ky30Ba C JionactsMu (puc. 5.7). MeHnbliee pacnpocTpaHeHUE MOTYYHIH KOH-
CTPYKIIMH HEMPEPBIBHOTO ACHCTBUA (CM. puc. 5.7).
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Puc. 5.6. CxeMbl yIIOTHUTENEN UKINYECKOTO AEHCTBUA

3arpy3o4Hble yCTPOMCTBAa B MYCOPOBO3aX MOTYT pacrojiaraThCsi C3aJy, CIepeau, Ha
KpbIllie U COOKY Ky30Ba. Ha HEKOTOPBIX MyCOpPOBO3aX YCTaHABJIHMBAKOT JOMOJHHUTEIBHBIC JTFOKU
JUISL IOTPY3KU KPYMMHOTa0ApPUTHBIX MTPEIMETOB.

Ha (puc. 5.8 a) mokaszan Ky30BHOU MycOpoBO3 ¢ MaHUTTyNIATOpoM. CrieninaibHOe 000py10-
BaHHE MyCOpPOBO3a CMOHTHPOBAHO Ha aBTOMOOHIILHOM IIIaccH 1 U COCTOUT U3 Ky30Ba 7 ¢ TOJIKa-
olel TIMTON 9, MaHUNyIsATOpa 8, MEXaHU3Ma OMPOKUIBIBAHUS Ky30Ba 4, MyJbTa YIpaBlIEeHUS
pabourMu OpraHaMu 5 TUPaBINYECKON CHUCTEMBI U MEXaHU3Ma YCTAaHOBKH 3allacHOro Koseca 3.
Mamuna cHabkeHa THAPOAOMKPATOM 2, paCIOJI0KEHHBIM y MPABOT0 33JHETO KOJeca MIacCH.



Puc. 5.8. MycopoB03 Ky30BHOI ¢ MAHUITYJISITOPOM

Ky30B c3aau 3akpbIT KpblIKON 6, a criepeau — Tojdkawoomed muutoil. Ha Tonkaromieit
IUTUTE B HAMPABISIONINX 3aKpPEIUICH pa3paBHUBATENb Mycopa. B mepeaneii yactu Ky3oBa pacmo-
JI0’KEHO 3arpy304HO€ OTBEPCTHE, KOTOPOE B TPAHCHOPTHOM MOJIOKEHUH 3aKPBITO KPBIIIKOH.

Brirpy3 TBepIbIX OBITOBBIX OTXO/0B U3 CTAaHAAPTHOTO KOHTEHHEpa U 3arpy3Ka ux B Myco-
POBO3 MPOU3BOJATCS IIPHU OMOILIY MAaHUITYJISITOPA YEPE3 JIIOK B KPBILIKE Ky30Ba. MaHUIYJIATOPOM
OCYLIECTBIISIETCA 3aXBaT, MOABEM, OIPOKH/IBIBAHNE, BCTPSIXMBAHUE M YCTAHOBKA KOHTEWHEpa Ha
Mecto. Manumymstop (puc. 5.8 6) COCTOUT U3 MOABMKHOM pambl 2, CTpeNbl 6, KapeTKku 4, 3axBara
7 ¥ TUAPOIMIMHAPOB 1, 5, OCyIIECTBISAIONINX Bce HEOOXOMMbIE TBUKEHHS MaHHMysTopa. [lo-
JBUKHAs pama, Ha KOTOPOM CMOHTHPOBAHA CTpENla MAHUITYJSTOpPA, OAHUM KOHILIOM HIAPHUPHO



3aKpeIyieHa Ha HaJJpaMHUKE 110]1 Ky30BOM, a BTOPbIM YCTaHOBJIEHA HA POJIMKAX B HAIIPABJISAIOLIUX,
MIPUBAPEHHBIX K HAJPAMHUKY COOKY Ky30Ba. Takas KOHCTPYKIUS MO3BOJIIET paMe C IMOMOIIBIO
TUAPOLMIIMHAPA NEPEMENIATHCS 10 HAIIPaBJISIIOIIMM BII0Jb Ky30Ba. Ha moaBukHON pame miap-
HUPHO 3aKperuieHa cTpesa, KOTopasi ¢ TOMOUIBIO THAPOLMINHAPA MOKET OBITh ITOAHATA WIH OITy-
uieHa. ['py3zonoaseMuocTs Manumyssitopa coctasisieT 500...600 kr.

Pacnipenenenne Mycopa mo ImMpuHE Ky30Ba JUIsi paBHOMEPHOIO 3allOJHEHUS IPOU3BO-
JUTCSI pa3paBHUBATENIEM, KOTOPBIN MepeMeIIaeTcs TuAPOLMINHAPOM BIOJIb TOJIKAIOIIEH IIUTHI.
VYIIOTHSET MyCOp TOJIKAIOIIAs TUTUTA, IEpEeMeIIas ero K 3aJHel KpbIIKe, KOTopas (GUKCHPYETCs
OTKHJHBIMH 3KUMaMH.

Mycop BbIrpy’KaeTcsi U3 MyCOpOoB03a OIPOKUIBIBAHUEM KYy30Ba C MOMOUIbIO FHAPONOIb-
€MHHUKa — TEJIECKOIMYECKOT0 T'MIPOLMINHIpa OTHOCTOPOHHEr 0 AeicTBus. ['uapounnuuap map-
HUPHO 3aKpeIUIeH OJHUM KOHIIOM Ha HaJpaMHHUKE, a BTOPbIM — Ha OCHOBaHUU Ky3o0Ba. [locie
BBITPY3KH KY30B U 3a/IHAs KpBIIIKa BO3BPAILlalOTCS B UCXO/IHOE MOJIOKEHHUE MO ACHCTBUEM COO-
CTBEHHOM MaccChl.

Ha puc. 5.10 noka3an MycopoBO3 C YIUIOTHSIIOIIMM MEXaHHW3MOM B BHJE Kadarollencs
muThl. Ha 6a30Boe maccu rpy30Boro aBTomoOusisi | cMOHTHpOBaHO pabodee 000opya0BaHUE, OCY-
LIECTBIIAIOIIEE 3arPy3Ky OTXOJI0B B Ky30B 2, MepeMeIlleHre U YIUIOTHEHHE UX BHYTPHU Ky30Ba U
BBITPY3KY B MECTaX CKJIaIUPOBAHUS.

Mycop u3 KoHTelHepa 5 MaHUITYJIATOPOM 4 MOoAAeTCs B IPUEMHYIO BaHHY 3aJJHero 6opra
3 ¥ nepeMeniaeTcs B yIUIOTHUTEIbHBIM OTCEK Ky30Ba YIUIOTHSIIOIIUM MEXaHU3MOM «DKO-TIPECC),
cxema paboThl KOTOPOTO J1aHa ma puc. 5.11.

1 2 3

Puc. 5.11. Cxema paGoThl yIJIOTHSIONIET0 000pYI0BaHUS THUIIA «DKO-IIPECCH

Ionaromas muuTa (kaperka) 3 HaXOAUTCS B BEPXHEM IOJIOKEHHH, a MPECCyomas inTa
(HOX) 4 3aKpbITa U TIOBEPHYTA BHU3. B 3TOM MOI0XKEHUHN TPOU3BOAMUTCS pa3rpy3Ka KOHTEHHEPOB
¢ MmycopoM. Jl11s1 3arpy3Ku Mycopa MpecCyrollyo IIIUTY MOJHUMAOT BBEPX U IMPUEMHBIH OyHKep
5 otkpsiBaroT. IIpenBapurenbHoe mpeccoBaHME — MOJAOLIAs IUINTA OIYCKAeTCs BHU3, 3aTEM



Ipeccyromias IINTa MOBOPAUYMBACTCS U YILIOTHSET MyCOp, Haxoasduiics B Oynkepe. OCHOBHOE
IIpeECCOBaHNE — MOJIAKoNIast IUIUTA IEPEMEIAETCS BBEPX, YIUIOTHSASI MyCOpP MEXTy IIOBEPXHOCTHIO
HO’Ka U BBITAJIKUBAIOIIEH IUIMTOH 1; BBITAJIKMBAIOILIAs [IJIMTA CO3/1a€T IPOTHUBOIABIEHUE MYCOPY,
IIOCTYHAIOLIEMY B YIUIOTHUTEIbHBIN OTCeK 2. OnucaHHbIe NTEpEMEILEHUS ToJatolIel 3 u peccy-
olel 4 MINT IPOUCXOJAT B aBTOMaTHUECKOM pekuMe. BpITalikuBaromiasi minta oOTXOIUT O]
JEMCTBUEM YIUIOTHSIIOIIETO MycOpa, 0CBOOOXkAast IPOCTPAHCTBO /1Sl OUEPEAHON OPLIMU Mycopa.

Takoe nepeMeneHre BbITAIKUBAIONIEH IUINTHI K IIEPEIHEN YaCTU Ky30Ba IIPOUCXOIUT 110
€€ KOHEYHOro nojokeHus. [Ipu 3ToM Ky30B 3amojHsAETCsl YIUIOTHEHHBIM MYCOPOM PaBHOMEPHO
10 BCEMY 00BbEMY.

3a pyOexoM psii U3BECTHBIX (DUPM BBIITYCKAIOT MYCOPOBO3BI, OTIIMYAIOIINAECS OOJIBIINM
Jarna3oHoOM BMECTUMOCTH Ky30Ba, pa3HOOOpa3ueM MOTrpy30UHbIX U YIUIOTHSIOIIUX YCTPOiicTB. B
I'epmanum skcrtyatupyrores MmycopoBo3sl pupm «Fauny, «Haller», Schoringy, «Schede» u np.,
B ABctpuu ¢pupmbl «MY T, B llIBennu ¢pupmer «Norba». MycopoBo3bl MOTYT 00CITyKHUBaTh My-
copocOopHuKHU paznuyHoi BMecTUMOcTH (80, 120, 240 11) 1 KOHTEHHEPbl BMECTUMOCTHIO 710 5,0
M.

[Tocneanue roapl B psiae perioHOB Poccun Hanum npuMeHEeHUEe MyCOPOBO3bI ¢ KY30BOM
¢upmbl «Fauny» ra maccu KamA3. K 10CTOMHCTBY 3THX MyCOPOBO30B OTHOCHTCSI YHUBEPCAIb-
HOCTb, (OHM MOTYT NPUHUMATh KPYITHOra0apuTHBIE OTXObI, OTXO0JIbl U3 MyCOPOCOOPHUKOB BMeE-
ctumocThio 0,8 m 1,1 M3), a TaKkKe KOHTEMHEPHI BMECTUMOCTBIO 110 4,4 Mo,

Jlyis BbIBO3a KPYNMHOTabapUTHBIX OTXOJOB (YTHJIM3MPOBAHHbIE XOJOIAWJILHUKU, TEJIEBU-
30pbl, MeOeNb, OTXO/IbI I10CJIE PEMOHTA KBapTUP U T.J.) IPUMEHSIOTCS ClIelalbHble MAIIUHBI CO
ChEMHBIMHU Ky30BaMHu (KoHTeliHepamu). [TokazaHHbIi Ha puc. 5.12 MycopoBo3 (cucTeMa «MYJIb-
TUIUGT») OCYIIECTBIIIET MEXaHU3UPOBAHHYIO MOTPY3Ky KOHTEHHEpa ¢ KpyIHOrabapuTHBIMU OT-
xonaMu Ha ce0s (puc. 5.12 a, 6), TpaHCTIOPTUPOBAHUE €ro K MecTy yTrim3aiuu (puc. 5.12, B),
BBITPY3KY M3 KOHTEHHEpa CaMOCBaJIbHBIM crtocobom (puc. 5.12, 1) 1 MexaHU3UPOBAHHOE CHSTHE
KOHTEWHepa ¢ MaluHbL. B 3aBUCHMOCTH OT 6a30BOi rpy30BOM MAIIMHBI BMECTUMOCTh KOHTEHHE-
pOB cocTaByseT oT 6 10 27 M>.

Puc. 5.12. MamuHa co CMEHHBIMH Ky30BHBIMU KOHTEHHEpaMu

[lepcneKTUBHBIM HalpaBIEHUEM SBISIETCS CHU)KEHUE MAcChl CIE000py10BaHMs 3a CUET
UCTOJIb30BAHUS B KOHCTPYKIIUH Ky30Ba M pab04rX OPraHOB JIETKUX MaTepUaloB, HallpUMep, allto-
MHUHHUEBBIX CIUIABOB U IIJIACTMACC, YTO MOJIOKUTEIBHO CKAa3bIBACTCA HA KOPPO3UIHON CTOMKOCTH
KOHCTPYKIIMH, a TAaKXKe HUCIOJIb30BAHUE MIPU MPOESKTUPOBAHUH METAJIOKOHCTPYKIMHA 1 paboumnx
OpPraHoB METOJIOB pacueTa IO MPEAeIbHbIM COCTOSHUSAM, ONpeNesIseMbIM Hecylleld CrocoOHO-
CTBIO U Pa3BUTHEM OINACHBIX AedopMariuii.



