[podeccna —
cTponanblynK

06wue ceeaeHns o npodeccuun

@

1.1. 06wme cseaeHua o npodeccum

Kakue pa6oTbl BbINONHAET CTPONANbLYUK?

CrponanpIiiK BbIIOTTHAET PaboTh 1O CTPOTIOBKE IPY30B B MPOLEcce Npo-
M3BOACTBA PaboT IPy30MObeMHbIMU MauuHaMit. I10Ji TEpMITHOM «CTPO-
TOBKa» MOPasyMeBaloTCs Cefylonue paboune Oneparyi:

«  06BsI3Ka, 3all€lIKa VIV 3aKpeIUIeHIe TPy30B C IOMOIIbIO IPpy303axBar-
HBIX IIPUCIIOCOOTTEHNIA;

»  TOJBElIMBAHME IPY30B Ha KPIOK IPy3OMOABEMHONM MallMHBI;

=  YCTaHOBKA IPY30B B IPOEKTHOE MOMOXKEHNE;

= OTIIeNKa Ipy30B.

Enuubiit TapndHO-KBamM(UKaMOHHbIN CITPaBOYHMK pabor 1 mpodeccuit
pa6ounx (ETKC) npegycmarpusaer 5 TapuGHBIX PaspAOB CTPONA/IbIIN-
KOB, CO BTOPOTO paspsja 1o mectoit. CTpomanpIiiK TPETHEro paspsiaa
BBIMOJIHAET CTPOTIOBKY MPOCTHIX TPY30B MACCo 110 25 T WU CTPOIIOBKY
TPY30B CpeHel CIOXHOCTH Maccoit 10 By

MoueMy K CTponanbHbIM pa6oTam NpeAbABAAIOT NOBbILEHHbIE Tpe6oBaHuA
6esonacHocTu Tpyaa?

Be30MacHOCTD TIpU MPOM3BOACTBE paboT rPy30MOABEMHBIMIA MATIMHA-
M B 3HAYMTENBHO! CTETIEHM 3aBUCUT OT YMEMbIX ¥ MPaBUIbHBIX fieii-
cTBuit cTpomanbiuka. CTPOMAnbIUIMK 0GCAYKMBAET IPy3ONOABEMHDIE
MAIIMHBI, KOTOPbIE ABIAKTCH TEXHUYECKMMI YCTPOMCTBAMM MOBBIIICH-
HO#t omacHOCTH. [IpoM3BO/ICTBEHHbIE OOEKTBI, Ha KOTOPBIX yCTaHOB/IE-
HBI TPY30TIO/beMHbIE MAUIMHbI, AB/IAIOTCA OMACHBIMU MPONSBOACTBEH=
HbIMU O6BeKkTaMu B cooTBeTcTBUN ¢ DeflepanbHbiM 3aKoHOM «O 1po-
MBIIIIEHHO Ge30MaCHOCTY OMACHBIX POU3BOJICTBEHHBIX OOBEKTOB» OT
21.07.97 Ne 116-®3.

ExxeronHo B Poccun moru6aer okono 100 crponansiukoB 1 KpaHOBI-
KOB, ele 6osblee MX YUCIO NOyYaeT TsDKeable TpaBMbl. Hepenko aBa-
PV M HECYACTHbIE CTydaut MPOUCXOMAT IO BIHE CTPOIA/NBIIMKOB, HE SHA
omux win rpy6o Hapymaoumx Tpe6osanus 6esomacroctu. [TosroMy K
06y4eHnio, aTTeCTaLUM U IONYCKY K paboTe CTPONaNbIIMKOB npegpAB/IA-
10TCs 0cO6BIe TPpeGOBaHMA.

NMOMHMWTE, oT TOro, HaCKO/bKO XOPOLWO Bbl YCBOUTE TeOpeTUYecKue 3HaHA
W NpUMEHUTE UX B PaboTe, 3aBUCHUT XKU3Hb U 340pOBbE Ni0AeN!

Y70 fOMKEH 3HATb CTPONANbIUK?

OG6yueHHbII ¥ UMEIOIIMI Ha pyKaX yOCTOBEpeHNe CTPONaIbIINK O/KEH
3HATh:

*  YCTaHOBJIEHHBII1 Ha IIPeIPUATIN MOPANOK O6MeHa curHanamy Mex-
Iy CTPOTI/IBIIMKOM M KPaHOBIMKOM;

=  NIPOM3BOJICTBEHHYIO MHCTPYKIHIO IS CTPONAIBIIMKOB MO 6e30macH0-
My TIPOU3BOACTBY PabOT rpy30nobeMHbBIMM MaLIMHAMY;

» HasHayeHMe ¥ KOHCTPYKIMBHbIE OCOOEHHOCTU ChEMHBIX Ipy303aXBar-
HBIX TIPUCIIOCOOIEHMI ¥ Taphl;

*  CXeMbl CTPOTIOBKM M/IV KAHTOBKY I'Py30B;

= Croco6bl BM3yaIbHOTO ONpENIeNIEHNS MacChl IPpy3a;

»  MOpPAOK OCMOTPA M HOpMBI GPAKOBKY CheMHBIX TPy303axBaTHBIX P
Crioco61eHnit, KAHATOB I TAPbI;

= HOPMBI 3aII0THEHNS Taphi;

= IPY30IOABEMHOCTb CTPOIOB;

»  IpefeNbHYIO JIMHY U IMaMeTP CTPOIIOB;

*  TeXHOJOrM4YecKue KapThy

*  TOPAAOK ¥ rabapuThl CKIAAMPOBAHNA IPY30B;

=  Ha3HayeHye ¥ NOPAIOK IPYMEHEHNUs CTPOIIOB,
1ienelt, KAHATOB ¥ PYTHX ChbeMHBIX IPy303ax-
BATHBIX TIPUCIIOCOOTEHNi;

= Mepbl 6€3011aCHOCTH U YUIOBMA NPOU3BOJCTBA
paboT KpaHaMM Ha y4acIke, B LIeXe;

»  TeXHMYECKMe XapaKTepucCTUKMU 0OCTyXmBa-
€MBIX CTPOTA/IbLIVKOM IPy30I0beMHBIX Ma-
IIVH;

*  OCHOBHBIe TPeOOBaHNs (e30IIACHOCTY TIPM pa-
60Te rpy30MOBEMHBIX NAIIVH BOMIM3Y TUHUM
3/IeKTpoTIepeayn;

Bes Bac Bce
3HaI0 1 ymero!




6 I fnasa 1. Mpodeccus — crponanbuuk

«  MepBI PeyNpEX/IeHNs BOSAEHCTBIA OMACHBIX I BPEHBIX HPOUIBO/-
CTBEHHBIX (PaKTOPOB;

«  CHOCOOBI OKa3aHMsA MEPBOJl TOMOIM MOCTPajIaBIIMM HA TIPOU3BOJICTBE;

= CpejcTBa MHAMBUAYaNbHOI M KOMIEKTMBHON SaUUTHL U HOPAMOK X
npUMeHeHNs;

«  pacronoXeHye pyOMIbHUKA, IOJAIONIEr0 HAPKEHNE Ha KPaH C S/eK-
TPOIPUBOJIOM.

[lonyuieHHbii K CaMOCTOATENbHOM paboTe CTPONANbUIMK AOMKEH UMETL 06-
wee npepAcTasneHue 06 ycTpoiicTse 06CnyKMBaEMOi rpy30MOABLEMHOIA Ma-
LWNHBbI.

B nporecce MPOXOX/IeHMs 00ydeHNs CTPONANbIUKIL AO/DKHDI U3YYUTD
«TMIOBYI0, MHCTPYKIMIO /s CTPOTIA/IbIMKA 11O 6e30macHOMY IIPOU3BOJI-
cTBY paboT IpysOnOAbeMHBIMU MAUINHAMMY. Byayuue cTpONanbmuKm
JIOJDKHBI 03HAKOMHTBCsA C «[IpaBuiamu yCTpoicTsa u 6€30MacHO IKCII-
JlyaTalym rPy30NobeMHBIX KPaHOB», Y TaKyKe C OCHOBHBIMM TTOJIOXKEHM-
sivut TPyZIOBOTO 3aKOHOaTebCTBA B 06/1acTy TpOMBILIIEHHOI Ge3orac-
HOCTIH.

Y70 BOMKEH YMETb CTPONaNbUyuK?

O6yueHHbIit 1 MMEIONIHIT Ha PyKaX yAOCTOBEpeHIie CTPOTIa/IbIIMK JOTDKEH

YMETh:

= ONpeJeNATH MO YKa3aTe/io IPy30NO/(beMHOCTD CTPE/IOBOTO Kpaka b
3aBMCMMOCTY OT BBIIETA U TO/IOXKEHWsl BBIHOCHBIX OIIOP;

«  BBINOJHATH OOBA3KY Y 3aLleNKy PasAMYHBIX IPY30B I MX MOLBEMA 1
nepeMenieHns;

«  BHIMONHATH yKIaAKy (YCTaHOBKY) IPy3a B TIPOEKTHOE TOTIOXKEHUE U
CHATHE TPY303aXBATHBIX IIPUCTIOCOOIEHMI (paccTpomoBKy);

«  BHOUPATH CTPOIIBI B COOTBETCTBMM C MACCOJ ¥ pasMepamit nepeMenna-
€MOro Tpys3a;

= ONpeMeNATb IPUTOJHOCTD IPY303aXBaTHBIX TIPUCIIOCOOIeHMIt 1 Taphl
¥ TIPaBWIbHO MX TIPUMEHATD;

=  NPABWIbHO IIOJaBaTh CUTHA/IBI KPAHOBIIMKY (MammMHNCTY);

«  OMB30BATHCS TPV HEOOXOAMMOCTH CPECTBAMM MOXAPOTYIICHUS Ha
pabouem MecTe;

«  OKa3bIBaTh MEPBYIO IIOMOIb OCTPA/IABIINM Ha IPOM3BOACTBE;

= OTKTOYATh KPAHBI OT MEKTPUUECKOI CETU B ABAPMIHDIX CATydasX.

OcHoBHble TpeboBaHMA, NpeAbABASEMbIE K CTPONANbLUKY I 7

1.2. OcHoBHble Tpeb6oBaHusA,
npeAbABNAEeMble K CTPONaNbLiUKy

Kakos NOPAAOK NOArOTOBKU U aTTeCcTayuu CTponanbLiMKoB?

IToproroBKa 1 aTTeCTalMA CTPONAIBIIVKOB O/DKHBI IPOBOANTHCS B y4eb-

HBIX 3aBE€€HMAX, paclioIararoimnux 6asoit A1 TEOPETUYIECKOTO U ITPOU3BOJI-
CTBEHHOTIO 06}"{3}{14}1.

AtTectauma (3K3aMeH) CTPONanbLUMKOB NPOBOAUTCA KBANU(UKALMOHHON
KoMmuccueir, B pabote KOTOPOIl y4acTByeT npeacTaBuTeb opraHos Pocrex-

Hap3sopa. Yyawumces, BbiAepXaBlWKUM 3K3aMeH, BblAaeTCa yaocTtoBepeHue
CTponanbuimka.

KakoB nopagok gonycka cTponanbiymka K paéore?

Jomyck k paboTe cTponanbmnKa Jo/DKeH 0GOpMIsATbCA MpuKasoM (pac-
MOPSDKEHNEM) TI0 OpTaHMU3aL.

CrponanbIyuk 1epes JOIMyCKOM K paboTe JO/DKEH TIPOITH:

*  MeJMIIMHCKOe OCBU/IETETbCTBOBAHME;
»  IIOATOTOBKY M aTTeCTalNIo;
=  [EepPBUYHBIN MHCTPYKTAX ¥ CTAXKMPOBKY.

ITponsBoacTBeHHAs! MHCTPYKIVSL JO/DKHA ObITH BbIIaHa CTPONA/IBIIVIKY MO
PacHmcKy.

B Kakux cnyyasx fOJIKHA NPOBOANTLCA NOBTOPHAsA NPOBEPKA 3HAHUMN CTPO-
ngnbmunon?

IToBTOpHAs NpOBepKa 3HAHMII CTPOMA/NBINKOB KBaTM(UKAIMOHHON KO-
MIICCHe JO/DKHA IPOBOAUTHCS:

= [epUOAMYECKM, He peXke OJJHOTO pasa B TOf;

= IOpu Tepexofie paboTHNMKA Ha IPyroe MecTo paboTsl;

= 110 Tpe6OBAHNIO MHXKEHEPHO-TEXHINYECKOTO pabOTHMKA 110 HAJ30PY 3a
6e301acHOI IKCIUTyaTalMell IPy30HOfbEMHBIX KPAaHOB W/IM MHCIIEKTO-
pa Pocrexnapsopa.

IToBTOpHAs MpOBEpKAa 3HAHMII CTPONANIBIINKOB JO/DKHA IPOBOAUTHCS B
ob6beMe TIPOM3BOJCTBEHHON MHCTPYKLMN. Pe3ynbTaTsl MeprogndecKoil
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TIPOBEPKU 3HAHMIA TOTDKHBI 0QOPMIATHCSA IPOTOKOTIOM C OmMmemKou & yoo-
cmosepeHuu.

KoMy cTponanbiymk 06A3aH NpeAbABNAT YAOCTOBEpeHUe?

Bo BpeMs pabOThl CTPONA/IBIINK JO/DKEH MMETD YOCTOBEPEHUE IIPU cebe
¥ IPETBAB/IATD €TI0 MO TPeOOBAHMIO:

= nHcnekropa Pocrexnansopa; N
»  MHKEHEPHO-TEXHMYECKOTO PabOTHMKA 110 HAZ30py 32 6e3011acHO 3KC-

rmya'raumeﬁ I‘P}’SOHOH'IJCMHI:IX KpaHOB;
L] Jinia, OTBETCTBEHHOIO 32 6e3omacHoe TIpOU3BOJCTBO pa60T KpaHaMu;

= KpaHOBIIMKa.
KoMy noauuHeH CTponanblynk?

Bo Bpemst paGoThI CTPOMANBIUK 06513aH BBIOMHATD TOMBKO MPUKA3LI U
pacropsPKeHus NMIa, OTBETCTBEHHOTO 3a 6e3omacHoOe POU3BOJICTBO pa-

60T KpaHaAMM. .

CTponanbluMK AOMKEH 06PaUiaTbCs K HeMy Npyu OTCYTCTBUM CPEACTB UHAN-
BU/lyaNbHOM 3aLUThl, COOTBETCTBYIOUIUX FPY303aXBATHbIX npucnocobnennit,

* BCNOMOraTe/bHOr0 MHBEHTApA, B CNy4asX, KOTAA HEM3BeCTHA Macca rpysa,
a TaKKe AN NoNyYeHus Apyroi Heobxoanmoil uHdopmaumu.

Kak pomkeH GbiTb OAET CTPONaNbUMK?

Pa6oTopaTenb JO/DKEH 06eCreynTh CTponabInKa CIIELIOZIeXK IO 1 cpen-
CTBaM¥ VHIMBUIYa/IbHOI 3aIMThI (KacKa, XumeT, pykasuupsr). Ha paBoii
pyKe CTpOIIa/IbIKa (curHa/mbIIMKA) JO/DKHA OBITH MOBA3KA. CTPOTA/IbIM -
Ky peKOMEHJIyeTCsl UMeThb dopMy APKIX, BbIIE/ISAIOLUXCSA 1BETOB:

= OKUJIET M KacKy — JKe/TOrO 11BeTa;
= py6amky — romy6oro;
» TOBA3KY — KPacHOTO.

[py3onogbemMHble KpaHbl

ese—_

2.1. 06wme cBepgeHusn
0 rpy30NoAbeMHbIX KpaHax

Kakue rpysonoabemHbie MawMHbl 06CAYKMBAET CTPONanbLUK?

K rpysonogbemubiM manmiHam (puc. 2.1), KOTopbie 06CIy>XKMBAIOT CTPO-
Na/bLIMKN, OTHOCATCA TPY30NObeMHble KPaHbl, KPaHBI-TPYOOYKIagunKu,
KPaHbI-MaHUITY/IATOPBI.

Kpan-mpy6oyknadyux — 510 caMoxopHas TPy30NOLbEMHAs MAlINHA C
60KOBOJI CTpeno¥ 2 i MofbeMa, TPAHCHOPTUPOBKY M MOHTaXa Tpyo.
BasoBoit MammHO 1A KpaHa-TPYOOyKIaAuMKa OOBIYHO SIBISETCS Tyce-
HUYHBINA TPAKTOp I..

KpaHx-manunynamop — 570 rpy3onojbeMHas MallnHa, COCTOALIAS U3 Kpa-
HOMaHMITY/IATOPHO YCTaHOBKY 3, CMOHTMPOBAHHOM HAa TPAHCIOPTHOM
cpencTBe 4 wiy pyHaMeHTe.

Kakue cywecTByiOT TUNbI rpy30N0AbEMHbIX KPaHOB?

Kpate! MOCM08020 muna — 3To KpaHsl, y KOTOPBIX IPy303aXBaTHbII OpraH
5 (cm. puc. 2.1) mopBeeH K IPY30BOIi TeNEeXKe 7, epeMeNalonleiics mo

‘MOCTY 6. K HUM OTHOCATCS MOCTOBBIE ¥ KO3/IOBbIE KpaHBbl.

Kpane! kabensHo2o muna — sto KpaHsl, y KOTOPbIX IPy303aXBaTHBL OpraH
IOJIBELIEH K IPY30BOM TENEXKe, MepeMeNaloleiicsa M0 HeCyluM KaHa-
tam 8. K atomy Tumy oTHOCATCA KabenbHble M Kabe/TbHO-MOCTOBbIE Kpa-
Hbl. Y Kabe/TbHOTO KpaHa Hecyliue KaHaThl 3aKpeIUIeHbl B BEPXHell 4acTu
OIIOPHBIX MayT 9.

Kpansi cmpenogo2o muna — 310 KpaHbl, y KOTOPbIX IPy303aXBaTHBLIT OpraH
TO/IBELIEH K CTPeJie WM K TPY30BOIi Te/leXKe, epeMelaloleiics 1o CTpe-
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06ume cBeieHUs O rpy30NOALEMHbLIX KpaHax

| =

['py3onobeMHble MALIHbI

1 2
Kpan
b Kpan-
TPY3OTIONbEMHbIi Kpau P
Tpy6OyKIaIMK MaHWUIYIATOP
MocroBoro KabenpHoro Crpenosoro
TUna THIA THITA
6 : 7 7 b}
9
L 10 s
‘ 00
——— Kabenbublit -~ [lopranbHbiit
fr-wiz
11
KosnoBoit <—
— BanreHHblit
Crpenosoit
(aBTOMOOMIBHBIIA, 12
ITHEBMOKONECHBIH, ||
yCeHUdHBIA ¥ T. IL.) S ROROpOA LN

Puc. 2.1. [py3onogbemMHbie MaLunHbI:

1 — ryceHWuHBblil TPAKTOp; 2 — CTpena; 3 — KpaHOMAHUMYNATOPHAA YCTaHOBKa;

4 — TpaHCnopTHOe CPeacTso; 5 — rpy303axBaTHblil OpraH; 6 — MOCT; 7 — rpy30Bas
TenexKa; 8 — Hecyumil kaHar; 9 — mayta; 10 — nopTan; 11 — GawHs; 12 — xe-
Ne3HOA0pOXKHaA nnathopma

ne. K cTpenoBoMy THIy OTHOCATCS TOPTaAbHble, GallleHHbIe, )Kee3HO0-
PO>KHBIE U CTPEIOBbIE KPAHBI.

IMTopranbHBLI KpaH — 3TO KPaH MOBOPOTHBII, pa3MeIeHHBII Ha opTae
10, mpeHa3HAYEHHOM ISl TIPOITyCKa >Ke/Ie3HOOPOXXHOTO MM aBTOMO-
6MIBHOTO TPAHCIIOPTA.

bBameHHbIlT KpaH — 3TO KpaH IIOBOPOTHBIM, CO CTPENOil 2, 3aKpenyIeHHOM
B BEPXHeil 4aCT! BEPTUKAIBHO PACIOIOKeHHOI Gamun 11.

JKene3sHomOpOXXHBIIT KpaH — 9TO KpaH, CMOHTMPOBAaHHbII Ha IaTopme 12,
nepe/IBUTAIOLIENICS MO JKe/Ie3HONOPOKHOMY TIyTH.

CrpenoBoit KpaH — 3TO KpaH IIOBOPOTHBIN, Y KOTOPOTO CTpeJia 3aKpernie-
Ha Ha OBOPOTHOII 11aThopMe, pa3MeleHHO HeIIOCPEICTBEHHO Ha XOJI0-
BOM ycTpoiicTBe. CTpenoBble KpaHbl Pas3IMJyaiTCs 10 BULY XOOBOIO yCT-
poicrsa:

= KpaH aBTOMOOW/IbHBII, yCTAHOB/IEHHbI1 Ha aBTOMOOW/IbHOE Iaccy;

=  KpaH IHEBMOKOJIECHBIII, yCTAHOB/IEHHBII Ha THEBMOKO/IECHOE 1IACCH;

*  KpaH KOPOTKOGa30BblIil, yCTAHOB/IEHHbI Ha KOPOTKO6a30BOe MIACCH;

=  KpaH Ha CIe[Ia/IbHOM IIACCH, YCTAHOB/IEHHBIN Ha CIlelMaTbHOM IIac-
CV aBTOMOGM/IBHOTO THIIA;

=  KpaH I'yCeHWYHBil, yCTAHOB/IEHHBII Ha TYCEHNYHOM XOJI0BOM YCTPOJi-
CTBe. .

Kakue ocHOBHble napamMeTpbl XapaKTepusyioT KpaH?

Ipy3onodvemHocms Q (puc. 2.2) — MaKCMManbHas Macca Irpysa, Ha OJI’beM
¥ nepeMeleHe KOTOPOy KpaH pacCYMTaH B 3alaHHBIX yC/IOBMAX IKCIUTY-
aranuu. B BeMunHy rpy30nobeMHOCTY BKTIOYAETCSA MAacCa CheMHBIX TPY-
303aXBaTHBIX IPUCIOCOOIEHNIT ¥ TAPBI, MCIIOb3yeMBbIX /IS IlepeMeleH s

rpysa.

Boinem L — PpacCToAHME MO TOPMU3OHTA/IN OT OCM BpallleHUs KpaHa CTpe-
JIOBOI'O THIIa 10 OCH I'py303aXxBaTHOI'O OpraHa.

Ipy3080ii MoMe#m M — Tipou3BefieHe BeINIUH IPY30IIObeMHOCTH Y CO-
oTBeTCTByMOMIero eit Bbitera M = QL (1 Mm). ‘

Mponem S — paccTosiHMe 1O TOPU3OHTANIV MEX/Y OCSMU PebCOB KPaHO-
BOTO TIYTH JU/Isi KPAHOB MOCTOBOTO TuIa. Beiter n mpomner — 370 napamer-
Pbl, XapaKTepu3yIoIye BeIMYNHY 30HBI, 06CTY)KNBaeMOil KpaHOM.
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Puc. 2.2. OcHOBHbIE napametpbl 'rpysonom;eMHblx KpaHOB:

Q — rpy30NOABLEMHOCTb; L — BbiNeT; S — nponet; H — BbICOTa NOABEMA; h — my-
6uHa onyckaHus; B — 6a3a .

Boicoma nodvema H — paccTOsiHME OT YPOBHS CTOSAHKY KpaHa J10 TPy30-
3aXBAaTHOTO OpraHa, HAXOJIANIETOCsS B BEPXHEM IO/IOXKEHNM.

Iny6una onyckanus h — paccTosiHue 10 BEPTUKAIA OT yPOBHA CTOAHKM
KpaHa /10 TPy303aXBaTHOTO OPraHa, HAXOMALETOCs B HIDKHEM pabouem
[O/IOXKEHU.

Konea — paccrosaHue 110 TOPU3OHTAIN MEXTY OCSAAMM PE/IbCOB WM KOJIeC
XOJI0BOV 9acTy KpaHa CTpe/I0BOTO THUIIA.

basa B — paccTostHime MeX/Iy OCAMMU OTOP (XO0BBIX Te/eXXeK) KpaHa, 13-
MepeHHOE BJI0/b Ty TH.

CTpOHaJIbLLlVIK LIO/DKEH 3HaTb TEXHUYECKUE XapaKTEPUCTUKN 06Cﬂy)KMBaEMbIX
UM KpPaHOB. TexHuyeckne xapaKTepUCTUKN KpaHa — 3T0 YUCNOBbIE 3HAYe-
HWUA ero napaMmeTpos.

Kak 3aBUCUT rpy30NnoABLEMHOCTb KpaHa OT Bbinera?

rpy30n0}1’beMHOCTb KpaHOB CTP€/IOBOTO THUIIA 3aBUCUT OT BBIIETA 06paT-
HO IPOIIOPLIMOHA/IBHO. MaKCMMaI'IbHYIO Tpy30NI0AbEMHOCTD KpaH MIMEET Ha
HauMeHbIlIeM BBIJIETE, a IPU YBE/INYECHNU BbI/IETA €r0 IPy30NOABEMHOCTD

[ ST
(=

—
N N

IPYy30I0ABEMHOCTD, T

(=T

BBUIET, M

Puc. 2.3. [py3oBas xapakTepucTuka ryceHu4yHoro kpana [19K-251

YMEHBIIAETCA. CTponanbumxy Ba)KHO INIOHMMATh 3Ty 3aBUCUMOCTD, 4TO6BI
HE TONYCTUTDH IIEPETPY3KM KpaHa.

3aBUCMMOCTD IPy30IO/bEMHOCTY KpaHa OT Bbl/IETa ITOKA3bIBAET €T0 2Py30-
804 XapaKkmepucmuKa. PaccMOTpUM IPy30BYI0 XapaKTEePUCTHUKY I'YCEHNYHOTO
kpaHa JI9K-251(puc. 2.3), KOTOPBI MMeeT MaKCUMAIbHYIO IPy30TIObeM-
HOCTb 25 T Ha BbTeTe 5 M. IIpu yBenmmuenun BblIeTa IPy30NOABEMHOCTD
KpaHa yMeHbIAeTCsl, O3TOMY IpY HanbGo/bleM /I JaHHOTO CTPENIOBOTO
o6opyzoBanKs BbUTeTe — 14 M — KpaH MOXET MOJHATD BCETO JMIIb 4 T.

Kakue onpokuabiBaloLme CUNbl ACTBYIOT Ha KPaH U BAMUAIOT Ha ero ycroﬁ'-
YUBOCTb?

Ha xpaH [eifiCTBYIOT C/IefyIoIyie CUIBL:

= Macca rpysa Q (puc. 2.4);

=  BeTpOBas Harpy3ka;

» cuna uHepuun F,,, KOTOpasi BO3HMKAET NMPY M3MEHEHUN CKOPOCTHI
HOZ'beMa U OIyCKaHUs Ipy3a. '

YK1oH paboueit IIOMIAAKY TaKXKe CHVDKAET YCTOMYMBOCTh KpaHa. Ompo-
KUIBIBAIOIME CUTIBI CO3MIAI0T ONPOKUObLIBAKOUWUL MOMEHM OTHOCUTEIbHO
pebpa onpokuppiBanus (PO). OnpoKuabIBaOLIT MOMEHT, CO3[;aBaeMBblii
TPy30M, PaBeH IIPOM3BeLEeHNIO MacChl Ipy3a Q Ha medo b:

Monp = Qb.

O‘ICBMJIHO, 4TO NP YBEINMYEHUN BbUIETA YBENNYINBACTCA IIJIEYO b, cneno-
BaTE/IbHO, BO3pacTaeT OIIpOKMI[bIBaIOH.lMﬁ MOMEHT.
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Puc. 2.4. YCTOWYMBOCTb KpaHa:

1 — BbIHOCHaA onopa; 2 — NpoTMBOBeC; G — Macca KpaHa; F,, — cuna uHepumuu;
Q — macca rpy3a; a, b — nneun peiicteus cun; PO — pe6po onpokuabiBaHUA

Y10 yAepIKUBAET KpaH oT onboxudunauun?

CrpenoBoii KpaH sB/IATCA CBOGOAHOCTQAIIEN MAIIMHOM, KOTOpast yAep-
JKMBAETCA OT ONPOKNUbIBAHMSA COOCTBEHHOI MacCO G (cMm. puc. 2.4). Mac-
ca KpaHa CO3/jaeT 80CCMAHABNUBAIOWUL MOMEHM, PaBHbI npomBeneHmo
Maccel KpaHa G Ha 1ie4o a:

MBOCCI‘ZH o Ga’

YCToiaMBOCT KpaHa MOBBIIIAETCA 3a CYET yBe/IMIeHMs MacChl KpaHa IpoTH-
BOBECOM 2, KOTOPbIii MOHTHPYeTCS B 3ajjHeli YacT! OBOPOTHON I1aTGOPMBL.

BTOPbIM cr1oco60M TOBBIIIEHNS yCTOI;'I‘{VIBOCTM CTpP€/IOBOTO KpaHa sBJIsA-
€TCsA yCTaHOBKA BBIHOCHBIX onop 1. Kpaﬂ paccTaB/iA€T BBIHOCHDBIE OIIOpHI,
KaK 4e/10BeK JI/Is ITOBBIIIEHUA YCTOﬁl‘{MBOCTM mpe pacCTaBasA€T HOI'U, IIPU
3TOM yBE/IMYMBAETCA IIEYO a4, COOTBETCTBEHHO YMEHBIIAETCA I/IEI0 b.

Mo KaKMM NPUYMHAM KPaHbl TEPAIOT YCTOMYUBOCTb U ONPOKMABIBAIOTCA?
BosmorxHbIE HpM‘-IMHbI OHPOKManBaHVIH KpaHOB!:

=  IIpeBBIIIEHa TPY30NObEMHOCTD KPaHa Ha AHHOM BBUIETE;

»  HapylIeHbI TPaBW/Ia YCTAHOBKU CTPENIOBOTO KpaHa (He yCTAHOB/IEHbI
BBIHOCHbIE OTIOPHI, YCTAHOBKA Ha CBEKEHACHINTAHHBII IPYHT U T.1L);

=  HEWCIpaBeH PeIbCOBbIN KPAaHOBbIN My Th;

=  KpaH paboTaeT mpyu CKOPOCTH BETPa, KOTOPas MPEBbIIIAET yKa3aHHYIO
B €ro Nacrnopre;

= GauieHHbIV WV IPYTO¥ PENbCOBbI KPAaH He YCTAHOB/IEH Ha IPOTHUBO-
yrOHHBIE YCTPOJCTBA 10 OKOHYaHMIO pabOTHI.

Bce KpaHBI paccYMTaHBI € 3aMIaCOM YCTONYMBOCTH, TIO9TOMY OTPOKM/BIBA-
HJe KpaHa BCerjia AB/SAETCsA Pesy/lbTaToOM IpybOro HapylleHus IpaBul
6€e301MacHOCTH.

BHMMAHWE! OnpokupbiBaHWe KpaHa MOXET NPOU30ITH N0 BUHE CTPONaNb-

WKKa B Ciy4ae CTPONOBKM rpy3a, npesbiliaouero rpy3onogbeMHoCTb Kpa-
Ha Ha JaHHOM BblaeTe.

2.2. (BepeHus 06 yCcTponcTBe KpaHOB
Kak ycTpoeH u pa6oraer MOCTOBOM KpaH?

MocToBbie KpaHbl (puc. 2.5) yCTaHaB/IMBAIOT B 3aBOJICKUX LeXaX M Ha CKJIa-
max. Moct 4 KpaHa nepeMeniaeTcs 0 Hafi3eMHOMY KpPaHOBOMY NyTH 2,
KOTOPBIiA YI0)KE€H Ha KOJOHHAX, MI03TOMY KpaH He 3aHMMAeT I0/Ie3HYI0
II0majb oMenieHns. MocToBbie KpaHbI 001IIero HasHaueHUsl MOTYT UMEeTh
rpysonogbeMHOCTD OT 5 1o 50 T u mporner o 34,5 m.

Puc. 2.5. MocToBoii KpaH:
1 — KabuHa; 2 — KpaHOBbIi NyTb; 3 — rpy30Bas TeNeXKa; 4 — MOCT
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MOCTOBOII KpaH COCTOMT 13 JIBYX OCHOBHBIX YacTeli: MOCTa 1 TIepeMenia-
JolIeiics TI0 HeMy TPy30Boit Tenmexku 3. Ha Teexkke pacronoXXeHbl Mexa-
HU3M TIO'BEMA M MEXaHU3M IepefBIDKeHNs Tenexxku. Kpome 0CHOBHOTO
MeXaH/M3Ma IoIbeMa Ha TeJIe)KKe MOXKET ObITh yCTaHOB/IEH BCIIOMOTaTe/lb-
HbIif MEXaHU3M, [PY30IIOBEMHOCTh KOTOPOro B 3 —5 pa3 MeHbllle TPy30-
HOBEMHOCTYI OCHOBHOTO MEXaHU3Ma.

MexaHu3Mbl KpaHa MMeEIOT d/eKTpudeckuit mpusop. OHu obecriednBaior
TPy PabouNX IBIDKEHNs KPaHa [Uis TlepeMellleHns Ipysa B /mo0yio 4acTh
1lexa: IO/ybeM-OITyCKaHMe TPy3a, epe/IBIKEH e TPY30BOI TENeXKH, repe-
ABVDKEHME MOCTa.

Kpan-6anka — 310 MOCTOBOII KpaH, y KOTOPOTO IPy30BOii TEIeXKOil AB-
JISIeTCA AMeKTpUYecKas Talb. BbIITycKaioT KpaH-6a/iku Ipy30I0/beMHOCTbIO
1o 5 1. YipaBnieHye TaKMMM KpaHaMy OCYIIeCTB/IAETCA C 10/ C MCTIOTb-
30BaHMEM ITOJIBECHOTO ITy/IbTA.

Kak ycTpoeH Ko3n0BOi KpaH?
A
MoCT KO3/10BOTO KpaHa (pic. 2.6) OIMpaeTcs Ha Ha3eMHbI KPaHOBbIIT Ty Th

1 1ipy moMoIIM OTOP 2 ¥ XOJOBBIX TeTIeXeEK 7. Konconu 3 — 3T0 4acTu Mo-

Puc. 2.6. Ko3nosoit KpaH:
1 — KpaHOBbIA NyTb; 2 — 0ONopa; 3 — KOHCONb; 4 — MOCT; 5 — rpy3oBas Tenexka;
6 — kabuHa; 7 — xopoBas TenexkKa

CTa, BBICTYTIAIOIIVE 32 ONIOPbI, KOHCONM YBE/IMYMBAIOT 30HY 06C/Ty>KMBaHMA
kpaHa. Ha pycynke uso6paxkeH KO3/10BOi1 KpaH C TIO/IBECHOII I'PY30BOii Te-
JI&XKKOII 5, COBMECTHO C KOTOpOJ! TlepeMenjaeTcsi KabuHa ynpasneHus 6.

Ko3oBble KpaHbI IPUMEHSIOT /I IIOTPY304HO-PA3TPy30YHbIX paboT Ha
OTKPHBITBIX CKTafax. KosmoBbie KpaHbl 061ero Ha3HaYeHNs: MOTYT MMETh
Ipy30nogbeMHOCTD 10 60 T u mposnet o 34,5 M.

Kak ycTpoeHb! 6aleHHble KpaHbl?

baurenHsle kKpaHbl (puc. 2.7) pasnnyaioTcs MO0 KOHCTPYKLMY, TUITY CTpeTI,
Croco6y yCTaHOBKIU.

1. TTo KoHCTpyKIMM:

= KpaH C IOBOpPOTHOI 6auHeit (puc. 2.7, a);
= KpaH C HelmoBOPOTHOM baurneit (puc. 2.7, 6).

2. ITo Tumy crpen:

= KpaHC IO/ bEMHOIA crpenoit (puc. 2.7, a);
= KpaH ¢ 6amouHoit crpenoit (puc. 2.7, 6).

\(

ANAV/SAVAVAVAVAVAY
INZNVNININIZSZ SIS

N

Puc. 2.7. baweHHble KpaHbl:

a — KpaH C NOBOPOTHOW 6alwHei U NoagLEMHON CTPenoit; 6 — KpaH C HeNOBOPOTHO
GawHeit u 6anoyHoit ctpenoi; 1 — pama; 2 — ONOPHO-NOBOPOTHOE YCTPOICTBO; 3 —
nnathopma; 4 — npoTtusosec; 5 — bawHs; 6 — kabuHa; 7 — cTpena; 8 — xoa0-
BaA Tenexka; 9 — KoHconb; 10 — oronoBok; 11 — rpy3oBas Tenexka

2 Virymsos
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3. Ilo crocoby ycTaHOBKM:

= KpaH CTallMOHaPHBI;
=  KpaH mepeBiKHOIA (cM. puc. 2.7, a, 6).

bamennbie KpaHbl BBIIIOTHAIOT Y€T bIp€e pa60‘mx IOBVDKEHMSA: MOABEM-OITY-
CKaHMe rpysa, USMEHEHNE BBIJIETA, TIOBOPOT KpaHa, nepeBIKEHNE KpaHa.

ToBopoTHas maatgopma 3 KpaHOB C TIOBOPOTHONL bauiHeil onupaercs Ha
XOJ[OBYI0 pamy | C IOMOIIBIO OMOPHO-TIOBOPOTHOTO yCTPOVCTBA 2. Ha
MOBOPOTHOI MIaTGopMe TaKUX KPaHOB CMOHTHPOBAHDI 6aurns 5 co cTpe-
/10t 7, npoTUBOBeEC 4 ¥ MeXaHM3MBbI KpaHa. K oBOpOTHO# 4acT KpaHOB ¢
HETOBOPOTHOI GalIHell OTHOCATCS OTONOBOK 10 €O CTPENIoi M KOHCOMBIO
9 nporuBoBeca. Y. KpaHOB C MOJAbBEMHOI CTPE/ION BbUIET U3MEHAETCA TIO-
BOPOTOM (ITO/IHEMOM) CTpe/Ibl OTHOCUTETHHO ONOPHOrO MapHMpa. Y xpa-
HOB C 62/109HOJ CTPENON BbIIET M3MEHAETCs 3a CUET MEePEBIKEHNA IPy-
30BOJi Te/IeXKH 11 TIO HETOJBIKHO 3aKPEN/IEHHO CTperte.

IMepenBykHble GanleHHBIE KPaHbI NIEPEMEIAIOTCA 110 KPAHOBBIM Iy TAM C
[OMOIIBI0 XOTOBBIX TenexeKk 8. KpaHbl ¢ BHICOTON MOABEMA 6oee 70 m
MBrOTABIMBAIOT CTAI[IOHAPHBIMM (MPUCTABHBIMM), MX YCTAHAB/INBAIOT HA
byHIaMeHT U 3aKPEIAIOT K CTPOSILEMYCA 3[IAHNIO.

B HacTosiee BPeMs B CTPOUTENBCTBE B OCHOBHOM paboTaioT HauleHHbie
KpaHBI [Py30NOABEMHOCTDIO 5...12 T. BbicOTa MOIbeMa HEKOTOPBIX Mepe-
IBYKHBIX KPAaHOB MOXKET JOCTUraTh 90 M, a IpPUCTABHBIX 220 M.

Kak ycTpoeHbl CTpenoBble KpaHbi?

Bce cTpenosbie Kpanbl (pic. 2.8) MMe0T COGCTBEHHBIN UCTOYHMK SHEPTUM
(cMMOBYI0 YCTaHOBKY) — JIM3€/IbHBII IBUTaTe/b, II03TOMY OHM MOTYT pa-
6oTaTh TaM, Ifje OTCYTCTBYET 9/1eKTPOIHEPTHA. :

Crpena I TakyX KpaHOB IIAPHMPHO 3aKpervieHa Ha IOBOPOTHOM nnardop-
Me 3, KOTOpasi ¢ TIOMOIbIO OIIOPHO-TIOBOPOTHOTO YCTPONCTBA 4 pasMe-
IjaeTcs Ha XOJI0BOM ycTpoiicTse 5. Ha moBopoTHoit miatpopme pasme-
MA0TCA MEXaHM3Mbl KpaHa: MEXaHM3M MOJIbeMa IPy3a, MEXaHU3M U3Me-
HeHWs BbUIETA, MEXaHN3M ToBopoTa. KpaHbl 60/1b11I0# IPYy30TNIOABEMHO-
CTH MOTYT 060PYAOBATHCSA OCHOBHDIM ¥ BCIIOMOTATE/IbHBIM MEXaHU3MaMM
nof’beMa.

ABTOMOGWIBHBIE KpaHbI (PHC. 2.8, @), KpaHbI Ha CTIEIMATIBHOM 1Iaccy (puc.
2.8, 8), KOPOTKOGA30BbIE KPaHbl ABNAIOTCA Hanbonee MOGHIBHBIMM, OHY

Puc. 2.8. CtpenoBbie KpaHbi:

a — aBTOMOOUNBHBIN KPaH; 6 — ryCEHUYHbIN KPaH; 8 — KpaH Ha cneuuanbHoM wac-
CU; 2 — NHEBMOKONECHbI KpaH; 1 — cTpena; 2 — rMAPOUMANHAP; 3 — nnatdopma;
4 — ONOpPHO-MOBOPOTHOE YCTPOMCTBO; 5 — XOA0BaA paMa; 6 — BbIHOCHasA 0Mopa;

7 — baweHHo-cTpenosoe 060pyaoBaHue; 8 — rycek; 9 — BbIABMNKHbIE CEKLUN

nepeMenanTcsa 1mo aBTOMOOM/IbHBIM foporam B TPAHCIIOPTHOM ITIO/IOXKE-
HUY, HO MOTYT BBIIIOJIHATH IIOABEM I'Py3a TONbKO Ha BbIHOCHBIX onopax.

['ycennunsie (puc. 2.8, 6) u nHeBMOKONecHbie (puc. 2.8, 2) KpaHbl MOTYT
TepeMeIaThCs 0 CTPOUTENBHOM TUIONIA/IKe C IPY30M Ha KPIOKe, IPY 9TOM
IPy30IOABEMHOCTD THEBMOKO/IECHBIX KPaHOB NPUMEPHO B 2 pasa MeHb-
11I€e, YeM Ha BHIHOCHBIX OTOpax.

CrpenoBbie KpaHbl PasaM4aroTcs 10 UCTIOTHEHNIO CTPeIoBOro 060pyoBa-
HVSA Y TUITy IPUBOJIA MEXaHM3MOB.
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1. TTo MCIIOTHEHNUIO CTPEIOBOTO 0OOPYAOBAHNUSA PA3INIAIT KPAHBL:

« ¢ rubKoii moaBecKoit crpenosoro obopyaosanus (cM. puc. 2.8, 6, 2);
= OKEeCTKOJ IOIBECKON CTPEIOBOr0 obopymoBaHus (cm. puc. 2.8, a, 8).

2. Ilo TUILY IIPMBOJA MEXaHM3MOB pa3/iMialoT KpaHbI:

» C 97IEKTPUYECKMM IIPUBOJIOM MEXAaHU3MOB;
L] TUAPABINYECKUM IIPUBOIOM MEXAHN3MOB.

Crpena KpaHOB C TMOKOJ OIBECKON YIEPXKNBAETCsl ¥ M3MEHSIET yro/l Ha-
K/IOHA C TOMOII[bI0 KaHATOB. B 9TOM C/Tyuae npuMeHseTcs CTperia perierya-
TO# KOHCTpYKIyu. JI/1s1 yBe/tMueHus 30HbI 06CTy)KMBaHUSA CTpena cHabxa-
eTcsl TyChbKOM 8 Wiy IpUMeHseTCs GallleHHO-CTpenioBoe obopynosanue 7.

Crpena KpaHOB C XKECTKOJ TOJBECKON yHAEP>KUBAETCS U M3MEHSAET yro/
HAK/IOHA C IIOMOLIBIO THAPOLVINHAPOB 2. B 3TOM C/iy4yae mpuMeHseTcsa
TejlecCKomm4ecKas CTpena, COCTOSAMIAs U3 OCHOBHOI CEeKLIMM U IOBYX-4YeThl-
Pex BBIIBIDKHBIX ceKImit 9. VIsMeHeHMe BblIeTa y KPaHOB C JKEeCTKOM MOoJI-
BECKOJ1 OCYILECTB/IAETCA 3a CYeT M3MEHEH W yI/la HAaK/IOHA CTPEJIb, @ TaK-
e 3a CUeT BBIJIBIDKEHMs CEeKLIN CTpebl (TelecKONMpOBaHN).

T'yceHMuHbIE ¥ THEBMOKO/IECHbIE KPAHbI MMEIOT OOBIYHO 37EKTPUIECKUI
TPUBOJ, MEXaHU3MOB ¥ TUOKYIO MIOJ[BECKY CTPeoBOro obopynosanus. I'na-
PaB/IMYecKuit IPUBOJ, MEXaHU3MOB M JKECTKYIO TIOJIBECKY CTPEOBOTO 060-
PYAIOBaHUA MMEIOT aBTOMOOM/IbHBIE KPaHBI, KOPOTKO6a30Bble KPaHBI 1
KpPaHBbI Ha CIIELMATbHOM 1IACCH aBTOMOGM/IBHOTO THUIIA.

Kakue npu6opsi u ycTpoiictea 6e3onacHocTu o6ecneynBaiot 6e3onacHocTs
pa6oTbl KpaHoB?

= OTrpaHNYUTENh IPYy30NONBEMHOCTH;

»  OorpaHmunTeNV pabouNX JBVIKEHMI /I aBTOMATUIECKO OCTAHOBKM
MEXaHM3MOB MOJIbeMa TPY303aXBaTHOTO OpraHa B €ro KpaifHeM BepX-
HEM M KpajiHeM HIDKHEM II0/I0XKEeHMAX, U3SMEHEHWS BbI/IETa, IIepe/iBI-
JKEHVISI PETIbCOBBIX KPaHOB VI MX TPY30BbIX TETIEXKEK;

= OrpaHUYMTeNM PabouNX ABVIKEHMI I aBTOMaTUYECKOTO OTKIIOYEHNSA
MEeXaHM3MOB KpaHa Ha 6e30I1aCHOM pacCTOAHMM /10 IPOBOOB JIMHUI
anexrponepenaun (JISII). YcranaBnmBaTCa Ha CTPENOBBIX KpaHaX;

*  PErucTpaTop IapaMeTpoB paboThl KpaHa;

= KOOpAVHATHAs 3aIIUTa JUIA IPeJOTBPALIeH sl CTOIKHOBEHNS C TIPETIAT-
CTBUSAMM B CTECHEHHBIX YC/IOBUAX pabOThI. Y CTaHAB/IMBAETCA HA CTpe-
JIOBBIX ¥ GallIeHHBIX KPaHaX;

= 3BYKOBOIJI CUTHAJL;

=  yKasaTe/b IPY30IOABEMHOCTH, COOTBETCTBYIONIEI BBUIETY;

= yKasaTesb yI7Ia HAKIOHA KpaHa (KpeHoMep). Y CTaHaB/IMBaeTCs Ha CTpe-
JIOBBIX KpaHax;

=  aHeMOMETP — YKasaTeJb CKOPOCTYM BETPa, aBTOMATUYECKM BKIIIOYA-
IOIINMIT 3BYKOBOJI CUTHAJI TIPY JJOCTVDKEHUY CKOPOCTHU BETpa, OTIACHOM
Wi paboThl KpaHa. YCTaHABIMBAETCA Ha OGAlIeHHbIX, MOPTATbHbIX 1
KO3/IOBBIX KpaHax;

=  IIPOTMBOYTOHHBIE YCTPOICTBA. Y CTaHABIMBAIOTCA HA KPaHaX, IIepeiBI-
raloIUXCs IO KPAaHOBOMY IIyTM Ha OTKPHITOM BO3fyxe. B xayecTse
IIPOTMBOYTOHHBIX YCTPOJCTB MPUMEHSIOT PEbCOBbIE 3aXBaThl M K/IN-
HOBBIE YIIOPHI.

BHUMAHMUE! Kateropuyecku 3anpeuwaetcs pabota KpaHa npu HEMCNpaBHbIX
UNU OTKNIOYEHHBbIX Npubopax 6esonacHocTy.

B KakoM cnyyae orpaHu4MTeNIb rpy30noAbEMHOCTH BbIKNIOYAET MeXaHU3Mbl
KpaHa?

Bce xpaHbl cmpenogozo muna o60pyayi0T OrpaHNYUTEIEM IPY30II0bEM-
HOCTH (TPy30BOrO MOMEHTA), aBTOMATUYECKM OTK/TIOYAIOIIM MEXaHI3MbI
nojbeMa U u3MeHeHus BbiieTa. OTK/I0OUeHNE TIPOUCXOAUT TP MO beMe
rpysa, Macca KOTOPOTO MpPEBbILIAET IPY30NOLbEMHOCTD /IS JAHHOTO BbI-
nera:

6oree yem Ha 15 % — [yIsl IOPTa/IbHBIX KPAHOB 1 GalleHHbIX C IPY30BBIM
MOMEHTOM J10 20 T+M BKIIOYUTEIbHO;

6onee yeM Ha 10 % — IS CTPENOBBIX KPaHOB U GALIEHHBIX C IPY30BBIM
MoMeHTOM Oonee 20 T-M.

KpaHbI MoOCmoso2o0 muna 060py11’y10T OrpaHNYNUTENEM ITPYy30IIOABEMHOCTH,
€C/IM BO3MOJKHA UX ITEPETPYy3Ka 110 TEXHOJ/IOTUM ITPOMN3BO/ACTBA. Orpaﬂwm-

. Teb I'Py30NOADEMHOCTI TaKMX KPaHOB HE NO/DKEH JNOITYCKATh IEPErpy3-

Ky 6omnee yem Ha 25 %.

ITocne Cpa6aTbIBaHMﬂ OTpaHNYUTENA I'PY30IIOADBEMHOCTI BO3MOXXHO OITy-
CKaHMeE rpysa ¥ YMEHbIIIEHE BbIJIETA.

Kak pa6ortaer orpaHuuMTenb MexaHu3Ma nogbema?

OrpaHnunTeNns MeXaHN3Ma Mo beMa Ipys3a peJHa3HayeH /I aBTOMaTH-
YeCKOIT OCTAaHOBKY MeXaHM3Ma B KpaifHeM BepPXHeM ITOJI0>KEeHMI TPy303ax-
BaTHOTO OpTaHa.
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He menee 200 MM

\

a 6

Puc. 2.9. YcrpoiictBa 6€30NacHOCTM KpaHOB:

@ — OrpaHMyuTent MexaHu3Ma nogbema; 6 — ykasaresib rpy3onofbeMHocTu; 1 —
KploKkoBast NofBecka; 2 — rpy3; 3 — KOHLeBOW BbiKloyarenb; 4 — cTpena; 5 —
wKana; 6 — cTpenka 9

OrpasnuuTesneM AB/IA€TC KOHIEBON BhIKModaTenb 3 (puc. 2.9, a), 9/1eKT-
piyecKye KOHTAKThl KOTOPOTO 3aMKHYTBI 107l BECOM HeGOMbIIOro rpysa 2.
[lepemeniasicb BBepX, KPIOKOBasi MOJiBECKa | MOJHMMAET IPy3, Pa3MbIKaeT
9/IeKTPUYECKIe KOHTAKThl KOHILIEBOTO BBIK/IIOYATE/Nsl, B pe3y/IbTaTe 4ero
BBIK/IIOYAETCSI {BUTATeIb MEXaHU3Ma IIO/IbeMa.

['py3o3axBaTHBIiI OpraH JI0/DKEH OCTaHABMBATHCA HA PACCTOSAHMM He Me-
ree 200 MM 10 yropa. ITocsie aBTOMaTU4€CKOi OCTAHOBKY MEXaHU3Ma IIpK
paboTe Ha MOJbeM OH MOXKET OBITh BK/IIOYEH Ha OIIyCKaHMe.

Kak onpegenutb rpy3onoAbeMHOCTb CTPEIOBOr0 KpaHa B 3aBUCMMOCTH OT
Bbinerta?

CormacHo HpOI/I3B0nCTB€HHOﬁ MHCTPYKIMM CTPOIIANbIINK NO/DKEH YMETH
OIIpEeNieNATh 110 yKa3aTe/Io Tpy30II0/bEMHOCTD CTPEIOBOIO KpaHa B 3aBU-
CUMOCTH OT BbUIE€TA U ITOJIOKEHWA BBIHOCHBIX OIIOP.

Ha kpanax ¢ ru6Koii IIOfIBECKOI CTPEIOBOr0 060py/I0BaHNMs yKa3aTe/b IPy-
sonogbeMHOCcTH (puc. 2.9, 6) yCTaHAaBIMBAIOT B HVDKHE! YacTU CTpenbl 4.
Takoii ykasarenb MMeeT CTPE/IKy 6, KOTopasi BCEI7la Pacro/iaraeTcsi B Bep-
TUKa/IbHOM TIO/IOXKEHUM HEe3aBMCHMO OT yI7la Hak/loHa crpenbl. Crpenka
yKa3bIBaeT 3Ha4YeHye rPy30NO/beMHOCTH Ha LIKajie 5, COOTBETCTBYIOIee
JIaHHOMY BBUIETY U TIOTIOXKEHWIO BHIHOCHBIX OTIOP.

S

G

SR TR

CoBpeMeHHbBIe CTPeIOBbIé KPaHBI C KECTKOM MOJBECKOI CTPeIoBOro 060-
PYZIOBaHMS MMEIOT YKasaTe/lb IPY30IObeMHOCTH, KOTOPbIN pacrosaraer-
cs1 B Kab1He KpaHOBIIMKA. B 9TOM cirydae cTpOnanbIyK JO/DKEH YTOYHUTD
rPy30I0’beMHOCTb KpaHa Ha JJAaHHOM BbUIETe Y KPaHOBIIMKA.

Kakue 6b1BaloT rpy303axearHbie OpraHbi?

Ipy303axsamHele op2aHbl — 3TO yCTPOIICTBA, IpefHa3HAYEHHBIE /IS 11O/ -
BeLVMBAHNUSA WIN 3aXBaTbiBaHMs rpy3a. Hambonee pacipocTpaHeHHBIMM 13
HUX ABNIAIOTCA KPIOK, 2pelihep, anekmpomazHum. B 3aBucuMOCTH OT BUa
rPy303aXBaTHOT'O OpPTaHa pasInyaloT KPaHbI:

= KPIOKOBOJf;
= rpeiidepHbIii;
= MarHMUTHBIN.

Ilnst o6cmy>xuBanms rpevidepHBIX M MATHUTHBIX KPAHOB CTPONA/IBIIMKY He
TpebyrTCs.

Kak ycTpoeHbi rpyaoaéﬁ KPIOK M KPIOKOBaA nopBecka?

Ipy308oi Kpiok (puc. 2.10) mpefHasHa4YeH /IS MOABELIMBAHNUSA IPY30B C
MOMOIIBI0 CHEMHBIX TPY303aXBaTHBIX MPUCHOCOO/IEHNIT, HAIPUMEP CTPO-
OB, KOTOpBIe pa3MenalnTcs B ero 3ese . [IpenoxpannTenbHblil 3aMOK 2
YAEp>KUBaeT CTPOIBI OT CAMOTIPOM3BO/IbHOTO BhITIA/IEHNS U3 3€Ba.

B

Kprokn u3rotoBisioT us Manoyrnaepoaucroi cramu (cramp 20), KoTopas
IJIACTMYHA, He CKIOHHA K XPYNKOMY Pa3pyIIeHMIo 1oj Harpyskoit. ITo
criocoby M3roToB/IeHNsA KPIOKY OBIBAIOT CAEAYIOLIMX BUOB: KOBaHbIE,
IITAMIIOBAaHHBbIE, IVTACTYHYATHIE.

Kpausl rpy3onogbeMHOCTBIO 6071ee 30 T KOMIIEKTYIOTCA JABYPOTUM KpIO-
koM (puc. 2.10, 6), nMerouM /iBa 3eBa /s pasMeleHns 60/IbIIero Yncia
CTPOTIOB.

3
2 2
Puc. 2.10. OgHoporut (a) u ABy- 1
poruii (6) rpy3oBble KpioKu:
1 — 3eB; 2 — 3aMOK; 3 — XBO- - o
CTOBUK; h — BbicoTa paboyero
ceyeHus a 6
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Puc. 2.11. KpiokoBas noasecka:

1 — KaHar; 2 — weka; 3 — 6noK; 4 — ocb; 5 —
raiika; 6 — NOAWUNHUK; 7 — TpaBepca; 8 — KpIoK
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3 Kpiokosaa nodsecka nsobpaxena Ha puc. 2.11.
Omna COE€IMHAET KPIOK 8c I'py30BbIMM KaHaTa-
Mu I xpana. ITofBecka coCTOUT U3 ABYX IieK 2,
COeMHEHHBIX 6onTamu. B BEpXHel 4acTy Moj-

A

/)/}/‘“'//}/}“ BECKV PacIo/araeTcsi och 4 KaHaTHBIX 67I0KOB 3,
‘//‘///'\///4 B HIDKHEI YacTy — TpaBepca 7, Ha KOTOpOi1 yc-

5 TAaHOBJIEH KPIOK.

Kprok KpaHa ycTaHaB/IMBAIOT Ha YIIOPHOM TIOf-
IIAITHUKE 6, YTO IO3BOJIAET €My BpaljaThCs U
VICK/II0OYAeT 3aKpy4YMBaHME IPy30BbIX KaHATOB
Ipy nepeMelieHnn rpysa. l'ajika 5 kpennenns
KpIOKa [JO/DKHA OBITh YKpeIieHa CTOINOPHO
I/IAHKOI Ji/Ist UCK/TIOYEHMA CaMOIIPOM3BOJIbHO-
TO CBMHYVBAaHMA. :

Pa6ora KpaHa HE JOITyCKAETCsA IIpU CAERYIOIMNX
HEUCIIPAaBHOCTAX KpIOKa:

= TPEUVHBI ¥ HAPBIBBI HAa IOBEPXHOCTY KPIOKa;
=  KpPIOK He BpalljaeTcs;
= OTCYTCTBYET MV HEUCIPaBEeH IPeNOXpaHM-
TE/IbHbII 3aMOK;
®  KPIOK Pa3OTrHYT;
=  M3HOC 3eBa cocrasyseT 6omee 10 % OT mepBOHAYa/IbHONM BBICOTHI
(cm. puc. 2.10) pabouero cedeHns Kproka.

Kak ycTpoeHbl rpy3onogbeMHble 31eKTPOMarHuTbi?

FPYSOHOJI’T:CMHHC 9NIEKTPOMArHmUThI NpeAHA3ZHAYEHDI /I MEPEMENEHNA
IIpOKaTa Y€PHBIX METAITIOB, YYT'YHHbBIX YYIIEK, CTPY>XKM, ME€TA/UI0/IOMa U
ApPYyIruX rpysos, oénanaronmx MarHUTHBIMM CBOMICTBAMI.

I'pysonogbeMHbI 91eKTPOMArHuT (puc. 2.12) MOABEMNBAIOT C IIOMOLIbIO
Lemneii 4 Ha KpIOK KpaHa. B xopmyce 1 pacrono>XeHbl 3/1eKTPOMarHUTHBIE
KaTYIIKy 2, Ha KOTOPBIe 1O Kabemio 3 ofjaeTcsi IOCTOSIHHBII /IeKTpude-
CKMi1 TOK HanpspkenneM 220 B. OnexTpuyecknii TOK cO3[jaeT CUIbHOE Mar-
HUTHOE TI0JIe, yAep>K1Baollee Tpys.

CBepeHus 06 ycTpoiicTee KpaHoB I 25

BHMMAHWE! B kayecTBe rpy303axBaTHbIX OPraHOB 3/IeKTPOMarHuTh HeAoCTa-
TOYHO Haf@XKHbI 13-33 BO3MOXHOIO OTK/NIOYEHUA INEKTPOIHEPrUM, NOITOMY
NP1 UX UCNONL30BAHUMU HEOOXOAMMbI LONONHUTENbHBIE MepLI 6e30nacHoCTy.

Kakue 6biBatoT rpeidepbi?

Ipeliggep — 310 IBYXUEMOCTHON W/TM MHOTOYETIOCTHON KOBIII //IsI IepeMe-
IIEHNsI CBITYYMX, KPYITHOKYCKOBBIX ITPy30B U KPYI/ZIOro jseca. I'peiteps
PasnMYAITCA O KOHCTPYKLMY U TUILY IPUBOJA.

1. TIo KOHCTPYKIMM pas/INYaIOT Cefyolye BUIBI rpeiidepos:

*  JIByXYe/IOCTHBIE, TPeJHa3HauYeHHbIe /IS ChITYYuX rpys3os (puc. 2.13);
*  MHOTOYe/IOCTHbIE, PeJHa3HAauYEeHHbIe /I KPYIHOKYCKOBBIX IPY30B U
MeTa//IONIOMa;

L] TpeX- M YEThIpEX/IAIbIC, IPEJHA3HAYEHHDbIE /11 KPYTJIOTO /1eca.

2. Ilo Tumy mpuBOJja MEXaHM3Ma 3aMbIKaHUSA YeTIOCTeIl:

KaHaTHbIe (cM. puc. 2.13);
*  MOTOpHBIE.

I'peiidepsl ¢ KAHATHBIM 3aMBIKAHMEM Ye/TIOCTeN GBIBAIOT OJTHOKAHATHbIE U
AAByXKaHaTHbIE. J8yxkaHamusle rpeiidepbl ycTaHABINBAIOT Ha rpelidepHbIX

2py3

Puc. 2.12. [py30noabemMHblil NEKTPOMArHuT:

1 — kopnyc; 2 — Katywka; 3 — kabens;
4 — uens

Puc. 2.13. [IByx4eniocTHOM KaHaTHbIiA
rpeidep
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CBepeHus 06 ycTpoiicTBe KpaHOB

I 27

KpaHaX, KOTOpble NpeJlHa3Ha4YeHBbl [/Is Meperpyskn 60npumx o6beMoB
ChIyYMX rpy3oB. OdHOKaHamHsle rpeiideprl IPUMEHSIOT B C/Tydae Iepe-
MeIeHNs HeOO/IbIINX 00beMOB ChIITYYNX IPY30B, HAIIPUMED B CTPOUTENIb-
crBe. Takoit rpeiiep HaBenMBaeTCsl Ha KPIOK KpaHa U SIB/ISIETCS ChbeMHbBIM
IPy303aXBaTHBIM IIPUCIIOCOO/IEHNEM.

Kaxpiit rpeitdep nomkeH 65I1Th CHabKeH Tab/IMYKOI C yKasaHUEM IIpefi-
HPUATHS-USTOTOBUTES, HOMepa, 06beMa, COOCTBEHHOIT MacChl, BUJA Ma-
Tepuana, Jyisi KOTOpPOTO OH NpeJHasHa4YeH, ¥ HaubObLIel HOIyCTUMOI
Macchl 3auepnHyToro Marepuana. [Ipu yrpare Tabmmdkm oHa JO/DKHA GBITH
BOCCTaHOB/IeHa. Macca rpevidepa ¢ rpy3oM He JO/DKHA IIPEBBIIIATH IPY30-
MOJ'beMHOCTh KpaHa Ha paboyeM BbIjIeTe.

Kak ycTpoeH pesibcoBbIii KPaHOBbINU NyTb?

Jlns1 GanreHHBIX, KO3/IOBBIX M IPYTUX PETbCOBBIX KPAHOB YK/IA/[bIBAIOT Pe/ib-
coBbIit IyTh (puc. 2.14) Ha NOATOTOB/IEHHOE 3EM/ISTHOE TIONIOTHO C BOAOOT-
BOZIHBIMY KaHaBKamy I. KpaHOBBII yTh COCTOMT M3 Ga//IaCTHOTO C/IOs
(ipu3MBbl) 2, IepeBsSHHBIX WIN JKee300e¥OHHBIX IIas 3 1 penbcoB 4. Perb-
Chbl IPUKPETIAKT K iePeBSHHBIM LIIa/IaM KOCTBULAMM WIK ITyT€BBIMM 11y~
pymnamuy, a K Kene300eTOHHbIM — 60/ITaMM C raifikaMy. B CTBIKax pebChl
COEMHAIOT HAK/IaJKaMu 7.

Ha KoHIax IyTH yCTaHAaB/IMBAIOT TYIMKOBBIE YIIOPHI 6, IIPEJOTBPAILAoLIie
CXOJ KpaHa ¢ penbcoB. Ilepey; TyIMKOBBIMY YIIOpaMM 3aKPEIUISIIOT BBIKITIO-

1
Puc. 2.14. KpaHosbiit nyTb:

1 — KaHaBKa; 2 — 6annactHbit Cnoi; 3 — wnana; 4 — penbc; 5 — BoIKIOYaWan
NUHelKa; 6 — TYNUKOBbIA ynop; 7 — Haknajgka; 8 — nepemblyka

1

Jawmmne NVHEVKN 5, IIpeaHasHa4Y€HHbIE /I ABTOMATUYECKOM OCTAaHOBKM
MeXaHn3Ma NEepENBIDKEHNA KpaHa.

Pabora kpaHa He JOIYCKaeTcs NMpy CAeAYIOUIMX HENCIIPABHOCTAX KPaHO-
BBIX ITyTeI:

= TpeuMHBI U BBIKOJIBI PEIbCOB;

= OTCYTCTBMeE, paspylIeHIe VIV HeTIO/THbI KOMIIEKT KPeleXXHbIX JleTa-
J1eit;

= V3JI0M, IIOTepeYHble TPEIMHbI, THI/Ib B JIePeBAHHBIX LINa/lax;

= CIUIOLIHBIE OMOSCHIBAIOLINE TPELIMHbI, 0OHAKEHNSI apMATypPhl B XKeJle-
300€TOHHBIX IIIA/aX;

=  OTCYTCTBME WIV HEMCHPABHOCTD TYMKOBBIX YIIOPOB;

=  HeuCrpaBHOE 3a3eMJ/IeHNe KPAHOBOTO MyTH.

Y10 Takoe 3auuTHoe 3a3emneHune? Kak oHO 3awumuiaer yenoseka?

3ammTHOE 3a3eMJIeHIe — 3TO NpeHaMePeHHOe COeIMHEeH e KOPITyCa S/IeK-
TPOYCTAHOBKY C 3a3eM/IAIOIIUM YCTPOICTBOM. 3aseM/IeHne HeobXommmMo
IUIsl 3aUThI OOCTY>KMBAIOIETO NEPCOHANA, TAK KaK B C/TyYae HapyIIeHns
U3O0JISALMY YacTell 9/IeKTPOYCTAHOBKM, HAXOMAIMXCA TOJ| HalpSKEHMEM,
KOPIIYC 9/1eKTPOYCTAHOBKM TAK)Ke OKA3bIBAETCs TOJ] HANIPSKEHMEM.

B TpexmpoBOAHBIX 3/IeKTPUYECKNX ceTAX (puc. 2.15, a) Kopmyc 371eKTpo-
YCTaHOBKM 1 COEAMHAIOT 3a3eM/IAIOLUIMM IPOBOJHMKOM 2 C 3a3eM/IAI0LINM
YCTPOICTBOM. DNIEKTPIYECKOe CONPOTUBIIEHNME Te/la YeloBeka R, He MeHee
1000 OM. DreKTpuYecKoe CONMPOTUBIIEHNE 3a3eM/IeHNs R, TOKHO 6BITh
He 6onee 4 OM. B TakoM crydae yenoBeK, MPUKOCHYBIIMIICA K KOPITYCy
9/IEKTPOYCTAHOBKM TOJ] HANPs KEHMEM, OKaXKeTCsl PUCOeJUHEHHbIM I1a-

a 6

Puc. 2.15. CxeMbl yCTPOCTBA 3aWWMUTHOTO 3a3eMIEHNA B TPEXNPOBOAHOIA (@) U YeTbipex-
NPOBOAHOI (6) INEKTPUYECKUX CeTAX:

1 — 3NeKTpOyCTaHOBKa; 2, 3 — NPOBOAHUKN; 4 — HyNeBoi NpoBOA
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Pa/IeIBHO MA/IOMY 97IEKTPUYECKOMY COIPOTMB/IEHMIO 3aIIMTHOTO 3a3eM-
nennst. Cura Toka 06paTHO MPONOPLMOHATbHA CONPOTUBEHMIO, TIOITOMY
yepes Te/io OyieT MPOTeKaTh TOK, He ABIAIONIMIICA OIIACHBIM /IS XKU3HU U
37I0pOBbA Ye/TOBEKa.

[Ipu BK/IIOYEHNY 37IEKTPOYCTAHOBKM B YETHIPEXITPOBOJHYIO ceTh (puc. 2.15, 6)
C 3a3eMJ/IEHHBIM HYJ/IEBBIM IIPOBOZIOM 4 KOPIIYC 37IEKTPOYCTaHOBKM COEJIM-
HAIOT C 9TUM TIPOBOZOM IIPOBOAHMKOM 3. Takoii crioco6 3aIUTHOTO 3a3eM-
JIEHUS HAa3bIBAIOT 3aHy/IeHueM. B aToM cryyae mpo6oii Ha KOpITyc IpeBpa-
HIaeTcsl B KOPOTKOE 3aMbIKaHMe, TPU KOTOPOM cpabaThiBaeT MpeoXpaHn-
Te/b, TIOBPEX/E€HHAsl 1[ellb Pa3MbIKaeTCsA, Npefynpexas mopaxeHue
Je/I0BeKa.

Kak BbINONHAIOT 3a3eMNeHne KpaHa?

Y penbcoBBIX KPaHOB 3a3eM/IsAeTCs KPaHOBBIN My Thb. Bce penbehbl coenmus-
10T CTa/IbHbiMU HepeMbrukamu 3, 4 (puc. 2.16) ¢ momomibio cBapku. Kpa-
HOBBIiI IlyTh COEAMHSAIOT C 3a3eM/IUTEIAMY 6 He MeHee YeM JIByMs 3a3eM-
NAIONUMY TPOBOIHMKAMM 5. 3a3eM/IMTE/IAMMU AB/ISIOTCS CTaIbHbIE TPYOBI
WM YTONKHM, BOUTBIE B TPYHT. IIpy. MOAKMIOYEHUN K YETHIPEXTIPOBOAHOMN

w
ENEE SN NE N

Puc. 2.16. 3awuTHoe 3a3eMneHune KpaHa:

1 — pybunbHuk; 2 — kabenb; 3, 4 — nepemblyku; 5, 7 — NpPOBOAHUKN; 6 — 3a3eM-
nuTenb

CeTM KPaHOBBII MYTh TAKXKe COAMHAIOT CTA/TbHBIM IIPOBOJHUKOM 7 C KOP-
IycoM pyOuIbHMKA 1, IOJAIONIEr0 HANpsDKEHNEe Ha KPaH.

CrpenoBble KpaHbI ¢ 7IEKTPOIPUBOIOM JO/KHBI OBITh 3a3eM/IEHbI B CITy-
qae TOAKIIOUEHMs K BHEIIHE 97IeKTPUIecKoit ceTn. [l 5Toro HyneBoii
IPOBOJ] IIATAOIIETO Kabesis COeIMHAIT C KOPIIyCOM KpaHa.

BHUMAHME! Mpu HeucnpaBHOCTM UAK OTCYTCTBUMU 3a3eMNIeHUs CTponasb-
UMK, NPUKOCHYBWMCH K N1060# 4aCTU KpaHa, MOXEeT 0Ka3aTbCA NOA AENCTBH-
€M 3NeKTPUYECKOro ToKa.

Mouemy cTponanbUUK AOJKEH 3HATb pacnoyioXKeHue pyﬁunbuuxa, nopa-
ouero HanpsaxeHue Ha Kpau?

HpI/I BO3HMKHOBEHNM Ha KpaHe I0Kapa CTpONaJbIIVK AO/DKEH OTK/IIO-
YUTH UCTOYHUK IIEKTPOIINTAHNUA. Taxxe HCO6X0)1MMO 06eCcTOYNTD I/TEK-
Tpoo6opynonaﬂme TIIpU IOIafjlaHNN YE€0BEKA IO/ JIeViCTBIE JNIEKTpUIE-
CKOro TOKa.

Py6unbuuk (aBTOMaTuMyecKkuii BoIKIOYaTenb) 1 (cM. puc. 2.16) pacmono-
JKEH Ha IyHKTe MOAKIIOYeHMs KPaHa K 9/IEKTPUIECKOI CeTH.
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3.1. CranbHble KaHaTtbl U Uenu

Kak ycTpoeH ctanbHo# KaHar?

CranpHoit kaHar (puc. 3.1, @) COCTOUT U3 TPOBOJIOK, MOMYYaeMBIX BOJIO-
deHneM. [I/ig MTOTOB/IEHNsI POBO/IOK TPUMEHAKT Ka4eCTBEHHYIO KOH-
CTPYKIMOHHYI0 cTanb Mapku 60. [IpoBonoku 1 cBuBawT B nipsgu 2 (omn-
HapHas CBUBKA), TIOTOM TPSAM CBUBAOT*BOKPYT CepAieYHNKa 3, B pe3y/ib-
TaTe MOJTy4aeTcsi KAHAT JABOMHOI CBUBKM. -

CepiedHNK KaHaTa MOXKeT OBITh C/IEAYIOMINX BUOB:

= OpraHM4YecKMii, MTOTOB/IEHHbBIV 13 OPTAHNYECKMX BOTIOKOH, IIPONIUTAH-
HBIX CMa3KOji; ‘

= MeTa/UIMYeCKMii, M3TOTOBJIEHHBIN M3 CTa/IbHBIX NTPOBONOK. KaHaTel ¢
MEeTa/INYeCKUM CepiedHUKOM bosiee JKecTKue.

Ha puc. 3.1, 6 mokasaHO, KaK IPOYNTATh KOHCTPYKLMIO CT/bHBIX KaHa-
TOB. Be/lmumHa paspbIBHOTO yCWIMsi KaHaTa B OCHOBHOM 3aBUCUT OT €rO
nuamerpa. [Ipyu OAMHAKOBBIX ;MaMeTpPax KaHaT ¢ GOMbIIMM YMCTIOM TIPO-
BOJIOK sAB/IAETCA 60/Iee rnOKmm.

Kak pa3nuyaiotca cranbHble KaHatbi?

CrajipHble KaHAThl PA3/IMYAIOTCA 10 Ha3HAYEHWIO, TUITY CBUBKM MPsifiei,
COYETAHMUIO HAIIPAB/IEHMII CBUBKIL.

1. ITo HasHayeHMIO:

KaHat rpysomozckoit (I'J1);
rpysosoit ().

2. Ilo Tuiy cBMBKM Npsfieit:

N

?’z\\\\\\\\\\\\\\\\\\\\ s .

Yucno Twum cBuBKM
apiiedt 6x19(1 +6 + 6/6) + 1lo.c. JIK-P apazeR

1_ Oprannyeckmit
CepIeYHMK

Yucmo npoBoIoK
B IIPA/IN

Ynucno mpoBonIoK
TI0 C/IOAM TIPAAM

6

Puc. 3.1. CranbHOW KaHaT BONHOM CBUBKM:
a — YCTPOMCTBO; 6 — 0603HaYeHWe KOHCTPYKUuM; I — npoBoNOKa; 2 — npaab;
3 — ceppeyHUK

=  KaHarT C IMHeHBIM KacauueM npoBosok B npsaasax (JIK) (puc. 3.2, a);
=  KaHAT ¢ TOYEYHBIM KacaHmeM nposonok B npsaasax (TK) (puc. 3.2, 6);
=  KaHAT C TOYEYHO-/IMHEHBIM KacaHueM npoBo/ok B npsaasax (TJIK).

Kanatsl Tuna JIK 6onee ru6ku, yem xanatel tuna TK. TIpaam tuma JIK
VI3TOTAB/IMBAIOT U3 OJJMHAKOBBIX MO Anamerpy mpoBonok (JIK-O), pasubix
npoBo/IOK B Hapy)xHOM cnoe (JIK-P), pasHbIX IPOBOJIOK B PasHbIX CIOSX
(JIK-PO).

3. 1o coueTannio HATIpaBIeHNIT CBUBKM TpsJieil 1 KaHaTa:

= KxaHaT 0dHocmopouHeil ceusku (O) (puc. 3.2, 2) — C OAMHAKOBBIM Ha-
NpaB/ieHNeM CBUBKY TPOBOJIOK B NPAJAX ¥ NpAJel B KaHaTe;

= KaHaT Kpecmosoli cBuBKu (puc. 3.2, 8) — C IPOTUBOIONOXHBIM Ha-
npaB/ieHreM CBUBKY Npsfieil ¥ KaHaTa.
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7z 7

a 6 8 2

Puc. 3.2. Tunbl CBUBKM CTanbHbIX KaHaToOB:

a — npapb JIK; 6 — npage TK; 8 — KaHaT KpecToBOi CBMBKM; 2 — KaHaT OAHOCTO- M
POHHEN CBUBKM \

BHenine kanat erCTOBOfI CBUBKMU OT/IMYAETCA TEM, YTO IIPOBOIOKM Ha €r0
MOBEPXHOCTHM PACIIO/IAaral0TCA Mapaie/ibHO OCU KaHaTa. HPOBOHOKM KaHaTa
OHHOCTOPOHHeﬁI CBUBKM PaCIIONararTCsA IO YITIOM K €ro OCH.

Kanarbl oHOCTOpOHHE CBUBKYM MeHee KeCTKMe, HO CKIOHHBI K PaCKpy4n-
BaHMIO. B KpaHOBBIX MeXaHM3MaX, a TaK)Ke JUIS MU3TOTOB/IEHNUS CTPOTIOB IIPH-
MEHSIOT KaHaThI KPECTOBOI CBMBKM, H07Iee KeCTKIe, HO He CK/IOHHBIE K pac-
KPY4YMBAHUIO, TIOJ, Harpy3Kkoit. CymecTBYIOT TaKXKe Hepackpy4usarnujue-
¢ (H) xaHaTsl, CBUTBIE U3 IPEABAPUTENBHO 1eOPMUPOBAHHBIX MPOBOJIOK.

Ha puc. 3.3 nokasano, kak NpounTarh yCHOBHOe 0603HaYeHNE CTA/TBHOT
KaHaTa. ! :

Mo Kakum npusHakam 6pakyioT CTanbHble KaHaThi?

1. Yucno o6pbiBOB IIPOBONIOK HA YYACTKAX /IMHON LIECTh AMaMETPOB Ka-
Hara (6d,) wmu TpuALATh fUaMeTpoB KaHaTa (30d,) npeBbiimaer Jomy-
CTUMOE.

Hepackpyunsatommiics I
JleBoit P L
CBUBKM

¢ e

Kanar 24-T-1-JI-O-H-1770 (180) TOCT 2688-80 .

OpHocTOpOHHEI!
Puc. 3.3. YcnoBHoe 0603HayeHue CTanbHOro KaHara

Koncrpyxkuus
6x19+1 OCJIK-P U

Muamerp
KaHaTa, MM

I'pysoBoro
HasHaYeHMs

BpemeHHOe conpoTuBeHue ’
paspsiBy 1770 MITa (180 xrc/mm2) !

Mapxka
TIPOBOJIOKY

CBUBKM

Puc. 3.4. lepopmaumnu cTanbHbIX KaHaToB:

a — Kop3uHoobpa3sHas aecdopmauuns; 6 — nepekpyuuBaHue; 8 — BbiaBAUBaHNE
NpoBONOK; 2 — 06pbIB CepAieyHnKa; O — 3anoM; e — neperub; % — MecTHoe yBenu-
YeHue AMaMeTpa; 3 — pas3faBauBaHue

2. PaspeiB npagn.
3. YMeHblieHMe aMamMeTpa KaHaTa M3-3a M3HOCA WM KOPpo3uu Ha 7 %
u 6oree.
4. YMeHbleHNE AMaMETPa HAPY)KHbIX POBOMIOK M3-3a M3HOCA UM KOP-
pO3MN.
5. Ilpu BOSHMKHOBeHMM CIeAyIomuX Aedopmarmii:
= KopsuHOOOpasHas sepopmauus (puc. 3.4, a);
= nepexpyumBanue (puc. 3.4, 6);
= BbIJIaB/MBaHNe NPOBOIOK (puc. 3.4, 8);
= 00phIB cepaeuHuka (puc. 3.4, 2);
= 3an0M (puc. 3.4, 0);
= nepern6 (puc. 3.4, e);
= MEeCTHOE yBe/lM4yeHMe Auamerpa Kanara (puc. 3.4, x);
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= paspasiuBanue (puc. 3.4, 3);
= [OBpeXJeHNe B pe3yIbTaTe TeMIEPATYyPHBIX BO3/ENCTBUI MM
9/IEKTPUYECKOTO [yTOBOTO paspsjia.

Kakumu cnoco6amu MoXKeT 6bITb BbINOJHEHA NET/NA Ha KOHUe KaHata?

Ilernis Ha KOHIle KaHaTa (3anem<a KaHaTa) Ipy KPEIIEHNN €r0 Ha KpaHe, a
TaKKe MeT/IA CTpoIia MOXET 6BITH BBITIOJTHEHA CnenyromnmMn crocobamm:

= 3ammeTKa cBOGOIHOTO KOHIa KaHaTa (puc. 3.5, a) ¢ yCTaHOBKOJ B TeT-
10 Koymia I;

= TpUMeHeHMe KIMHOBO BTYNKN (puc. 3.5, 6);

*  YCTaHOBKA BMHTOBBIX 3akuMoB (puc. 3.5, 8);

=  3QIMBKA JIETKOIUIABKMM CIUIaBOM B KOHYCHOM BTy/IKe (puc. 3.5, 2). ot
croco6 PUMEHAIOT IS KAHATOB GONBIIOTO IMaMeTpa;

= JIpyrue CrocoObl B COOTBETCTBUY C HOPMATUBHBIMU JJOKYMEHTaMMU.

Knunosas Brynka 3 JO/DKHA ObITh CTa/IbHOM KOBAHOIA, IITAMIIOBAHHOM M/IN
TUTO¥, MPUMEHEHNE CBAPHBIX BTY/IOK He /IOMyCKaeTCs. Kanat 3akpenisi-
ercs BO BTy/IKe K/mHOM 2. KimHoBas BTy/Ka 1 KIWH JJO/DKHBI MMETh Map-

M ks
NARNRRRRRRY Lol AR

Puc. 3.5. Cnocobbl BbINONHEHUA NETAM HA KOHLE KaHara:

a — 3annetka cBo6oAaHOro KoHUa; 6 — NpUMeHeHue KIMHOBOW BTYNKK; 8 — yCTa-
HOBKA BUHTOBBIX 3a)KMMOB; 2 — 3aNMBKa B KOHYCHO BTyNKe; 1 — KOyll; 2 — K/UH;
3 — KNMHOBaA BTYNKa; 4 — BMHTOBOW 3aXuM; 5 — paboyas BeTBb; 6 — cKkoba; 7 —
nnaHka; 8 — raika

CbemHble rpy303axBaTHble NpucnocobneHus I 35
Puc. 3.6. py3osas uens: P
P — war; d — puametp; L — anuna ~
3BeHa

L

KMPOBKY, COOTBETCTBYIOIIYIO IMaMeTpy KaHaTa. BTy/IKu u K1nHbsA He J0/-
JKHBI UMETb OCTPBIX KPOMOK, O KOTOPbIe MOXKET IepeTuparhcs KaHat. Och
paboueii BeTBU 5 KaHaTa JIO/DKHA COBIAJATH C OCHIO OTBEPCTHSA BTY/IKH, B
NPOTUBHOM C/Tydae KaHat 6yzieT fe)OpMUpoOBaThC.

IIpu ycTaHOBKE BUHTOBBIX 32)KMMOB 4 X 4MC/IO 3aBUCUT OT ANAMETPa Ka-
HaTa, HO He JIO/DKHO ObiTh MeHee TpeX. IIlar pacronoXenus 3aXuMMoB 1
JUIMHA CBOGOJTHOTO KOHIIA KaHATA JJO/DKHBI COCTAB/IATH He MEHee IIeCTH -
ameTpoB KaHaTa (6d,). CKOOBI 6 32KMMOB JJO/DKHbBI YCTaHABNIMBATbCA CO
CTOPOHbI CBOGOJTHOTO KOHIja KaHaTa. Y CH/INe 3aTsDKKU raeK 3aKNMOB 8 yKa-
3bIBAIOT B TEXHUYECKOII JOKYMEHTALUM.

Kak ycTpoeHbl KpyrnosseHHbie rpy3oebie yenu?

Jl1st M3roTOB/IEHMSA CHEMHBIX IPY303aXBaTHBIX IIPUCTIOCOOTIEHMIT MCTIOND-
3YIOT KPYITIO3BEHHbIE rPy30Bbie Herm (puc. 3.6). OHY USTOTaBIMBAIOTCA U3
KOHCTPYKUMOHHBIX cTanieit Mapok Cr3cn, Cr3nc u cramm 20 KysHeqHO-rop-
HOBOJ WM KOHTAKTHO CBapKoit. [l cpaniMBanus 1eneif NCIonb3yoTcs
CBapKa WIN CenuanbHble COeHNTE/IbHbIE 3BEeHbSI.

Lenb xapakTepusyercsi ;MaMeTpOM NpyTKa d, 3 KOTOPOTO OHa M3TOTOB-
JIeHa, BeIMYMHOM 11ara ueny P u pinHoi 3BeHa L.

3.2. CbeMmHble rpy3o3axBaTHbie
npucnocob6ieHus

Y70 Ha3bIBalOT CbeMHbIM rpy303axBaTHbIM NpucnocobneHuem?

CwemHOE rpy303axBaTHOE HPMCHOC06HCHMC +<9TO0 yCTpOﬁCTBO, CoequHA-
omee rpy3 ¢ KpaHOM. OHo HaBemMBaeTcs Ha KpPIOK KpaHa, JIETKO CHUMa-
€TCA C KpIOKa M OTCOEIMHAETCA OT rpysa.

K cbhemHBIM rpy303aXBaTHBIM NPHUCTIOCOG/IEHNSM OTHOCATCSA CMPONsI, mpa-
sepcel, 3axeamsl. K HuM TaxKe c/eflyeT OTHECTH OfHOKaHATHbIe rpevide-
pbl, KOTOpbIe HaBEMINBAIOTCS Ha KPIOK KpaHa.
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Kakue Tpe60BaHNA NPeABLABAAIOTCA K U3rOTOBNIEHUIO FPY303aXBaTHbIX NpU-
cnocobnenui?

JI3roTOBNeH e TPY303aXBaTHBIX IIPUCTIOCOO7IEHNMI JO/DKHO POU3BOINTD-
€51 B COOTBETCTBMM C HOPMATUBHBIMY JOKYMEHTAMU ¥ TEXHO/IOTMYECKUMU
KapTaMu.

I'pysosaxBaTHbIe IPUCTIOCOOTIEHNI ITOC/IE USTOTOB/IEHUSA IO/DKHbI IIO/BEP-
raThCsA OCMOTPY ¥ MCIIBITAHUIO HaTPY3KOJA, TIPEBbILIAIOIEi MX MACTIOPTHYIO
rpy30MOAbEMHOCTD Ha 25 %.

OHY O/DKHBI CHA6KaThcs K/IEMOM VIV TIPOYHO TIPUKPEIVIEHHO MeTa-
JIM9ECKOi OGMPKOIL.

I'py3osaxBaTHbIe IPUCTIOCOO/IEHNS JOMKHBI 6BITh CHAaO>KEHBI TTACTIOPTOM.
Kakue 6biBalot crponbi? KakoBbl UX NpeuMyLLecTsa U HepocTaTku?
Crpomnbl 65IBaIOT C/IEAYIOMINX BUJOB:

\
L] KaHaTHpIe, U3TOTOB/IAEMbIE€ 13 CTA/IbHBIX KaHATOB;
= IIelHble, M3TOTOBJ/IsIEMbI€ U3 KPYIZIO3BEHHbBIX Lernein;
L] TeKCTWIbHBIE, N3TOTOBJIsA€MbIe 3 CMHTETUYECKMX KaHATOB U JIEHT.

Bce yKasaHHbIe CTPOIIBI MMEIOT CBOY ITPEMMYILieCTBA U HEAIOCTaTKM. B HacTo-
siee BpeMs B Poccuy KaHaTHbIe CTPOIIBI — CaMble pacipocTpaneHHble. OHu
HAJIeXHbI, B HIX JIerde BOBPeMs 06GHapyKUTb HEMCIIPABHOCTD, HO Py 6071b-
111074 TPY30TIO{beMHOCTH KaHATHBIE CTPOIIBI TsDKEIbIE ¥ HEIOCTATOYHO TU6KMe.

IlenHble CTPONbI 06/1aAa0T GOMBIIOH TMOKOCTHIO, HO OHM ellle 6onee -
Jenble, 4eM KaHaTHBIe. L]elHoit CTPON MOXKeT BHE3aIlHO pa3pyluThCA
BC/IEZICTBUE 06pa3oBaHusi M OBICTPOTO PACKPBITUA TPELIMHBI, II03TOMY He-
06X01M TIOCTOSTHHBII KOHTPO/Ib COCTOAHMS 3BEHbEB LIETN.

TeKCTHIbHBIE CTPOTIbI IETKMe, THOKMe, He fedopmupyrot rpys. TekcTb-
HbIe CTPOIIbI Ge30macHeit B SKCIUTyaTal[uit, YeM KaHaTHbIe, Ha HNX He Obl-
BaeT TOpYALMX MET/IMNYECKUX TIPOBOJIOK, KOTOpbIe TPaBMUPYIOT PYKI,
MOPTAT PyKaBUIIbI i CIeLlofiexTy. Ho OHM /1erko MOBPeXIaloTCs OT Hope-
30B, OTKPBITOTO OTHSI, CBAPOYHBIX PaGOT U YIbTPaduOIeTOBOTO U3TyIeHNA.

Kakue KOHCTPYKUMM CTa/ibHbIX KAHaTOB NPUMEHAIOTCA ANA U3rOTOB/IEHUA
cTponos?

1 M3TOTOB/IEHMS CTPOIIOB NIPUMEHAIOT KaHAThL IBOJHOI, KPeCTOBOJ
cBUBKY ¢ opranyeckuM ceppednnkoM (OC) KOHCTPyKUii:

6-19(1 + 6 + 6/6) + 1 OC JIK-P;
6-36(1+7+7/7+14) + 1 OC JIK-PO.

[l mepemeneHns TpysoB, MMeIMX TeMuepaTypy 1o 400 °C, npumens-
10T KaHaTbl, MMEIOIIIe CTA/TbHOM CepieYHMK.

Kakux TMNOB M3roTaBAMBAIOTCA KaHaTHbIe cTponbi?

KanatHble cTpons! ob1ero HasHadeHns cornmacHo PII 10-33—93 6piBaoT
CNIeAyIOLINX TUIIOB.

1. Bemsessie (puc. 3.7, a, 6), IpeiHa3HAYeHHbIE [Is 3aL{EIIKM TPY30B:

= 1CK (ogHOBeTBEBOI CTPOI KAaHATHBIIT) — TPY30NObeMHOCTS 0,5... 20 T;
= 2CK (nByXBeTBEBOII CTPOI KAHATHBIIT) — ITPY30MOABEMHOCTD 0,5... 20 T;
= 3CK (TpexBeTBeBOIi CTPOI KaHATHBIIT) — IPY30NOLBeMHOCTD 0,63 ... 20 T;

= 4CK (ueThIpexBeTBEBOJ CTPON KaHATHBI) — IPY30MOAbBEMHOCTD
0,631 3271

2. Yuusepcanshsie (puc. 3.7, 6, ), npefHa3HaYeHHbIE I 0OBA3KM IPY30B:

YCKI1 (yHuBepcanbHbIl CTPON KaHATHBIN, UCIIOHEHNe 1) — rpyso-
nogbeMHOCTh 0,5...32 T;

Puc. 3.7. KanatHble cTponbi:

a — tvna 1CK; 6 — tuna 4CK; 8 — tuna YCK1; 2 — tuna YCK2; 1 — 3axsar;
2 — BeTBb KaHaTHasA; 3 — HaBeCHOEe 3BEHO
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= YCK2 (ynuBepca/nbHbIli CTPOII KaHATHBII, NCIIONHEHNE 2) — TPy30-
nogbeMHOCTh 0,5...32 T.

11]1}! CTPOMOBKM T'PYy30B MOTYyT NPUMEHATHCA KOHCTPYKINUM CTPOIIOB, ns-
TrOTOBJ/IEHHBIE B COOTBETCTBUM C JIPYTUMMI HOPMATUBHBIMU JOKYMEHTAMM.

B ycnoBHOM 0603HaYeHMY CTPOIIA YKa3bIBAIOT €TI0 THUIL, TPY30NIOALEMHOCTD
u mny. Hanpumep, 2CK—1,6/1000 pacimmndpoBbiBaeTcst KaK AByXBeT-
BEBOII CTPOII KAHATHBII TPY30IOLEMHOCTBIO 1,6 T, ymHoit 1000 MM.

Kak ycTpoeHb! KaHaTHble CTPOnbI?

BerseBoii crpor (cM. puc. 3.7, a, 6) COCTOUT 13 HABECHOTO 3BE€HA (xornb1ia)
3, KaHATHBIX BeTBelT 2 1 3aXBaTOB (KOHIIEBBIX 3BEHbEB) 1.

JULst M3rOTOB/IEHNS CTPOTIOB PUMEHSIOT HaBeCHBIe 3BeHbs (puc. 3.8, a — 2)
cnemylomux Tunos: Pt (pasbemuoe tpeyronbuoe), T (rpeyronbHoe),
O (oBongHOE), OB (0BanbHOE).

B KauyecTBe 3aXBaTOB OGBIYHO IPUMEHAOT KPIOKM, HO MOTYT ObITb HCIIONb-
30BaHBI CKOGbI, Kapabunsl u fgpyrue usgemus. Kpioxn crpornos (puc. 3.8, 0)
JOJKHBI UMETh TIPEJOXPAHUTENbHBIN 3aMOK 1, TIPeIOTBpaaonii BbIIa-
JleHye KpIoKa M3 TeT/u npy 3auenke rpysa. Ckoba s coefiMHeHns co
CTPOTIOM ¥ CTPOTIOBOYHBIMY JieTa/isiMu Tpy3a (puc. 3.8, j) uMeeT CheMHBII
HITHIPD 2. :

60 C

Puc. 3.8. 3BeHba cTponos:
a — tvna PT; 6 — tuna T; 8 — tuna 0; 2 — tuna 0B; 0 — Kpioku; e — KapabuH;
¥ — cKoba; I — 3aMoK; 2 — WTbipb

Kakumu cnoco6amu moxer 6biTb Bbi-
noNnHeHa 3ajieNlKa KOHLOB KaHaTta npu
WU3roToBNIEHUU CTPONOB?

3ajie/IKy KOHIIOB KaHaTa P U3TOTOB-
JIEHUU CTPOIIOB BBITIOTHSIOT CIIENy-
OLUMU crIocobamin:

= 3ameTKa C MoCnefyouiein 06MoT-
KOt (OK/IETHEBKOI1) BBICTYTIAIOMINX a 6
KOHIIOB nipsfieit (puc. 3.9, a);

=  OIpeccoBKa aTIOMMHMEBON BTY/I-
Koit (puc. 3.9, 6).

Puc. 3.9. Cnoco6bl U3rotoBneHus Ka-
HaTHbIX CTPONOB:

@ — 3annetka cBo6OAHOrO KOHUA;
Cri0co6 3aITeTKyt 3aKTI0YaeTCst B ToM, 0 — OMPECCOBKa anioMUKUeBOii BTy-
YTO MPSAAM PACIyIEHHOTO KOHIA Ka- ;oﬁ Iary_nx?ym; 2. ==RbebanoKa;
HATa BIUVIETAIOT MEXJY NPANAMU He-

PacCIyIeHHOTO KaHaTa. TeXHONIorns

3aIUIETKM JO/DKHA COOTBETCTBOBATH HOPMATUBHOI IOKyMeHTarui. KoHip:
cBOGOTHBIX NIPsA/ielt 06pe3aoT, CpalleHHbIi Y4acTOK o6MaTsIBaoT (OK/IeT-
HEBBIBAIOT) MATKO IIPOBOJIOKON 2 WM APYTUM MaTepUaioM, IPUTOAHBIM
JUISL 9TOV 1[eJIN.

ANIOMMHMEBYIO BTYAKY 3 HajleBalOT Ha BETBb KaHaTa, 06PasyIoLyio IeT/IIo
BOKpYT KOymIa I TakuM 06pa3oM, 4TOObI KOHel] BCIOMOTATe/IbHO BETBI
KaHaTa BBIXOZIM/I U3 BTY/IKM IIOC/IE OIIPECCOBKYU He MeHee YyeM Ha 2 MM. Co-
6paHHYI0 3arOTOBKY C/IaBIMBAIOT IIPECCOM /0 IOJTy49eHNsI KPYI/IOro Iole-
PEYHOTO CeYeHMs BTY/IKI.

Ilerns CTpOIIa, CONpsXKEHHaA C KONMbLaMM, KPIOKaMy UM IPYIrMU JieTa-
JIAMMU, DOJDKHA 6BITH BBINOTHEHA C NIPUMEHEHMEM KOyIla I IMpefoxpa-
HEHWA KaHaTa OT NEpEeTUpPaHs. B nerim YHUBEPCATbHBIX CTPOIIOB KOYIIN
HE YCTaHaB/IMBAIOT. l

Kakux TUNOB M3roTaBAMBAIOTCA LenHble CTpOI'IM?

Ilerusie crponsl (puc. 3.10) obmero HasHayenus cornacuo PJI 10-33—93
M3TOTAB/IMBAIOT BETBEBBIMMU:

= 1CI] (omHOBETBEBOI CTPOII LIEMTHOI) — TPY30HOABEMHOCTH 0,5... 12,5 T;
= 2ClI (mByXBETBEBOII CTPOII LIEIHO) — rpysonofbeMHocTsb 0,5...16 T;
= 3CII (TpexBeTBeBOJI CTPOII HEMHO) — IPy30IoAbeMHOCTh 1,0...25 T.
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Jlst CTPOTIOBKY TPY30B MOTYT TIPUMEHATHCSA KOHCT-
PYKLMY LIEITHBIX CTPOTIOB, MU3TOTOB/IEHHBIE B COOTBET-
CTBUY C APYTMMM HOPMATUBHBIMMU IOKyMEHTaMU, Ha-
npuMep yHuBepcanbHble HenHbie crpornsl (YCI).

Y10 AOMKHO GbITb YKA3aHO Ha GMPKe KaHATHOro MU
yenHoro crpona? e pacnonaraerca 6upka?

KanaTHble ¥ LielHbIE CTPOIBI JO/DKHBI CHA6XKaThCs
KJIEIMOM VIV TIPOYHO 3aKPEN/IEHHO MeTa//INYeCKOM
6MpKOII C yKa3aHMeM:

»  NOPSAKOBOrO HOMEpA CTPOIA IO CUCTeMe Hy-
Mepauyu 3aBOjIa-N3TOTOBUTE]IS;

*  IPY30IOABEMHOCTM CTPOINA B TOHHAX;

= JIaThl UCTIBITAHUI (MeCAL, TO).

Puc. 3.10. Lenwoit
crpon t1na 2CL:

1 — 6upka;
2 — BETBb LenHas

Takxe peKOMEH/IyeTCsl YKa3biBaTh HaMMEHOBaHNUE
NpeAnpUATUA-U3LOTOBUTENSA UM €r0 TOBAPHBIA
e 3HaK. B OT/Ie/IbHBIX C/Ty4asX M3TOTOBUTENN YKa3bIBa-
10T TOTIOTHUTENbHYI0 MHpOpPMaIuio: 0603HaueHne
crpomna, mvHy u T.11. Ha puc. 3.11 mokasaHo, Kak MOTYT BBIT/IsIeTb 6up-
KI CTPOIIOB.

Ha BeTBeBbix ctpomax (cm. puc. 3.10) 6upKy I Kpenar K HaBeCHOMY 3Be-
Hy. BcrpeyaroTcsi BeTBeBbIE CTPOIIBI, y KOTOPbIX MAPKMPOBOYHOE K/IEHMO
HaHeCeHO Ha HaBeCHOM 3BeHe, a 6upka orcyTcTByeT. Ha yHuBepcanbHbIX
cTpomax 61pKa MOXeT GbITh 3aKpeIIeHa B 3aIUIeTKe, KITeiiMo MOXeT 6bITh
BBIOMTO Ha OIPECCOBOYHON BTYJIKE.

Kakux TMNOB U3roTaBNUBaIOTCA TEKCTUJIbHbIE CTPONbI?

B coorBerctBum ¢ PJI 24-C3K-01—01 n3roraBnmBaT TEKCTUIbHbIE CTPO-
B CIEAYIONIVX TUIIOB.

3ABO] - M3FOTOBMTE}Ib\
PM3-2
Ne CTPOIIA 324
I'/I1 CTPOIIA 1,01

IIATA VICIIBITAHUN
Puc. 3.11. bupku

02.05
DY cTponos

o
e
ﬁ x

Puc. 3.12. TeKCcTUnbHbIE CTPONbI:

a — tuna 2CT; 6 — tuna CTN; 8 — tuna CTK; 2 — Ttuna CTKK; 1 — BeTBb TEKCTUNb-
Haa; 2 — KOXyX; 3 — BOJIOKHA; 4 — 3TUKETKa

1. Bemsessie (puc. 3.12, a):

= 1CT (omHOBETBEBOJ CTPOI TEKCTM/IbHBIN) — IPY30HOABEMHOCTD
055:4:5:12:5,T;

= 2CT (pByxBETBEBOIT CTPOI TEKCTUIbHbIN) — TPYy30NOLBEMHOCTD
0.5,.0:415'T;

= 3CT (TpexBerBeBO¥I CTPOII TEKCTU/IbHBII) — IPY30NOABEMHOCTH 1 ... 20 T

= 4CT (4eTpIpexBeTBeBOJ CTPOIl TEKCTU/IbHBIN) — TPY30NOABEMHOCTD
1::12,5 %

2. Ynusepcansnere (puc. 3.12, 6—2):

CTTI (cTpon TeKCTH/IbHBII TIETIeBOI) — IPY30HOABEMHOCTS 0,5... 20 T;
CTK (cTporm TeKCTU/IbHBII KObLEBOI) — IPy30nogbeMHOCTh 0,5... 20 T;
CTKk (cTpon TeKCTU/IbHBIN KO/IbIIEBOJ KPYITIONPSHbIA) — FPy30-
nogbeMHOCTh 1...100 T.

[ M3rOTOB/IEHNA TEKCTU/IbHBIX CTPOINOB NPUMEHSIOT CHHTETUYECKIEe
Marepuabl: IOIMICTEP, KAaIlPOH, OAUIPONIeH. TeKCTUIbHbIE IEHTOYHbIe
CTPOIIBI CHIMBAKOT M3 IJIOCKOJ TKaHO eHThl. KpyrnonpsajgHeie cTpomnsl
CTKk cocTosAT U3 MHOXKeCTBa 6€CKOHEYHBIX KOJIbL[EBBIX MTOIMMEPHBIX BO-
JIOKOH 3, 3aK/TI0Y€HHBIX B 3allIUTHBIN KOXyX (pykaB) 2. Kpome mepeumnc-
JIeHHBIX Hau6o7Iee pacpoOCTPaHEHHBIX TUIIOB M3TOTAB/IMBAIOT TEKCTU/IbHbBIE
CTPOIIbI ¥ APYTUX KOHCTPYKIUIL.
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Y1o ponmxHoO 6bITb YKa3aHO Ha 3TUKEeTKe TeKCTUIbHOro CTpOI'Ia?

Ha Ka>k/Iblit TeKCTU/IbHDLA cTpon (cM. puc. 3.12, 6) MPUIINBAETCs ITUKET-
Ka (6upka) 4, Ha KOTOPOJI yKa3bIBAIOT CBE/IeHNs, HEOOXOMMbIE IIPU €TI0 IK-
CIUTyaTaLum:

= 06o3HaueHye CTPOIIA;

=  TOBapHbIil 3HAK IPEANPUATUA-USTOTOBUTE/S;

= Ha3sBaHMe MaTepUana, U3 KOTOPOTrO CTPOT U3TOTOB/IEH;

=  IPy30TOBEMHOCTb CTPOIA NPY MCIIOb30BAHNI OCHOBHBIX CIIOCO60B
CTPOTIOBKM;

= pabouas JyinHa;

=  JlaTa MCTIBITAHWA;

= HOMep CTpoIa.

C Kakum K03()(hMULMEeHTOM 3anaca NPOYHOCTU U3rOTaBAMUBAIOT CTPONDLI?

Koadduuuenr sanaca mpodHOCTH — 3TO OTHOLIEHME Pa3phIBHON HArpys-
k¥ KaHata (1jenu) K Harpyske B OT/ie/IbHOI BeTBM cTpona. OH IOKa3biBa-
eT, BO CKONbKO Pa3 HaTsDKeHUe BETBU CTPOMA AO/DKHO OBITh MeHbIIe
PasphIBHOI HAarpy3Ky KaHara (Llern), 13 KOTOPOro CTPOII U3TOTOB/IEH.

CTpOTIBI U3 CTANTBHBIX KaHATOB [IO/DKHBI M3TOTABNMBATLCA C KOd(uimen-
'TOM 3araca IPOYHOCTH He MeHee 6 (IeCTUKPATHbIN 3amac IPOYHOCTH).

IlenHble CTPONBI JO/DKHBI M3TOTABIMBATECA C KO3 duuuenToM 3amaca
IIPOYHOCTU He MeHee 4.

CTPOI'IbI "3 paCTUTENbHBIX U CMHTETUICCKUX BOJIOKOH JOJ/DKHBI U3rOTaB-
JINBATHCA C KOS(l)q)MuI/ICHTOM 3amaca IpOYHOCTM HE MEHEE 8.

BHUMAHWE! HecmoTps Ha TO, 4TO CTPOMbI PaccyMTaHbl C 3aNacoM NpoYHOCTH,
HeAONYCTMMO NPeBbIWATh PY30NOALEMHOCTL CTPONA, YKA3aHHYIO Ha Bupke.

OT 4yero 3aBUCUT HaTAXKeHue BeTBel cTpona? Ha Kako# yron mexpy BeTBsA-
MM PaccyMTaHbl CTPONbI?

Hatspkerue S BeTBI OJJHOBETBEBOTO CTpOTIa paBHO Macce rpysa Q (puc. 3.13).
Hatskenne S B KaXX/101 BETBY MHOTOBETBEBOIO CTPOIIA PACCYNTHIBAIOT IO
dopmyne

S =Q/(ncosa),

TJie 11 — YMC/IO BETBEN CTPOIIA; COS 0L — KOCUMHYC yT/Ia HAK/IOHA BETBU CTPO-
ma K BepTUKA/N.

%S |
\

Q

Puc. 3.13. Onpepenexue HaTAXeHUs BeTBe! cTpona:

S — HatsxeHue BeTBU; @ — Macca rpy3a; oL — Yron HakJOHa BETBU K BEpTUKaNU;
Syar — U3rubaiowas CocTaBnAoWan HaTAKEHURA; S, — CKUMaAOWan cocTaBnsowas
HaTsKEeHUs

KoneuHo, cTponanbmmK He I0/DKEH ONPEJENATh Harpy3Ku B BETBSX CTPO-
a, HO OH JIOJDKEH IIOHUMATh, YTO NPU YBenuYeHuu yana mexoy semsamu
Bo3pacmaem HamsxeHue semsel cmpona. Ha puc. 3.14 noxasaHa saBUCK-
MOCTDb HaATsXKE€HUA pe'rBeﬁ ABYXBETBEBOIO CTpOIIAa OT yI/ia MEXy HUMU.
Bcnmomuure, KOrja BbI IEpEHOCUTE Beapa C Bonoﬁ, Harpyska BO3pacTaer
IIpu pasBeieHNN pYyK. PacmrnBalom;ee ycunue B Kaxc,uoifl BETBU BYXBET-
BEBOT'0 CTPpOIIA IIPEBBICUT MACCy Ipy3sa, €C/IN Yrol MEXy BETBAMMU IIPEBbI-
cur 120°.

O‘{CBMJ.IHO, 4TO IIPU yBE/IMYECHUM yITIa MEXKY BETBAMM BO3PACTAECT HE TO/Ib-
KO HaTsDKeHUe BeTBel u BEPOATHOCTDb MX paspbiBa, HO M COKMMamomas co-

§=0,5Q $=0,7Q §=Q
@)
60° 120°
1 ) 2
| Q * Q ;Q

Puc. 3.14. 3aBUCUMOCTb HaTAXKEHUA BETBEI CTpoNa OT yrna Mexay HUMU
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CbeMHble rpy303axBaTHble npucnocobneHus I 45

CTaB/AOmasn HaTsDKeHus S, (cM. puc. 3.13), 94TO MOJXKeT IPUBECTH K pa3-
PYILIEHNIO Ipy3a.

BHUMAHWE! BeTtBeBble KaHaTHbIE U LieMHbIE CTPOMbl PacCYMTaHbl TakK, YTo
YINbl MeXAY BeTBAMU He npesblwatoT 90°. PacyeTHbIi yron ans TeKCTUNb-
HbIX cTponos 120°.

Qins yero npepHasHayeHbl TpaBepchbli? Kakue KOHCTPYKLUMKU TpaBepc npume-
HAIOT ANIA CTPONOBKU rpy3oB?

TpaBepcbl — 3TO CheMHBI€e TPy303aXBaTHbIE IIPUCIIOCOOIEHNSA, TpejHa3HA-
YeHHbIE J/IS CTPOIIOBKY JAIMHHOMEPHBIX ¥ KPYIHOTa6apUTHBIX I'PY30B.
OHy npejOXpaHAIOT NMOJHMMAaeMble IPY3bl OT BO3JIENCTBUA CKMMAIOIINX
YCUINIA, KOTOPble BOSHUKAIOT IIPU UCTIO/Ib30BAHUM CTPOTIOB.

I[To KOHCTPYKIL[MM TPaBepChl PaseNsAl0T Ha MIOCKOCTHBIE M MPOCTPaH-
CTBEHHbIE.

.
Mnockocmusie TpaBepcel (puc. 3.15, a) IPUMEHSIOT A/Isk CTPONOBKY [UIVH-
HOMepHBIX rpy30B. OCHOBHOI 4acTbi0 TpaBepChl AB/IsAETCA Oanka 2, min
depma, KoTOpas BocpuHUMaeT usrubawoye Harpysku. K 6anke mozBe-
1IMBAIOTCS KaHATHbIE W/IN LIeTTHbIe BeTBN 1.

TpaBepchbl ¢ BO3MOXHOCTBIO TiepeMeleHns 060iM 4 BIo/ib 6anKkyu Ha3bl-
BAIOT YHUBepcanbHeimu (puc. 3.15, 6). B o6oiiMax ycTaHOB/IEHbI ypaBHU-
Te/bHble 6710KM 5, KOTOpbIe 06ecneunBaOT paBHOMEPHOE pacipefie/ieHe
HArpy3oK MeX/y BeTBAMM TpaBepchl S; = S,. ITo 3Toit mpuumHe TaKyo Tpa-
BepCy Ha3bIBAIOT 6ANAHCUPHOU. Y paBHUTEIbHBIE 6/IOKY TAaK)Ke MOTYT IPH-
MEHATbCA B KOHCTPYKLIMAX KaHATHBIX CTPOIOB C YMCIIOM BeTBell 6oree
Tpex.

lpocmpancmserHbie Tpasepcsl (puc. 3.15, 8) IPUMEHSIOT /IS CTPOTIOBKY
06'beMHBIX KOHCTPYKIIWIf, MAIINH, 000pyIOBaHMSL.

PasHonneyyio 6anancupHyio tpasepcy (puc. 3.15, 2) IPUMEHSIOT 151 HOJbe-
Ma rpysa AByMs KpaHaMMy, OHa M03BO/IsIeT Paclpele/IUTh HarPy3Ku MEXAY
KpaHaMJ IPOMOPLVOHAIBHO MX TPY30IOBEMHOCTSIM.

Mpu3sHaku 6pakosku mpasepc:

=  OTCyTCTBME KieiiMa 3 wim 6upKu;
= TpemuHbl (06BIYHO BO3HMKAIOT B CBAPOYHBIX IIIBaX);

-

]
Y

7

Puc. 3.15. TpaBepcsbi:

G| |

a — NNOCKOCTHaA; 6 — yHuBepcanbHas 6anaHCUpHas; 8 — NPOCTPaHCTBEHHAR;
2 — pasHonneyas 6anaHcupHas; 1 — BetBb; 2 — 6anka; 3 — KkneitmMo; 4 — 060iiMa;
5 — ypaBHUTeNbHbI 610K; S;, S, — HaTsKeHue BeTBeil :

= nedopmaruu 6a/10K, Pacopok, paMm co crpenoit nporuba Gonee 2 Mm
Ha 1 M JIMHBL;
= TMOBPEXJEHNA KPEMEeXXHBIX ¥ COEAVHUTETbHBIX 3BEHbEB.

Kakue 6biBaloT 3axsarbi?

3axBaThl ABNAOTCA HanbO/MEe COBEPLUIEHHBIMM U 6€30TIaCHBIMY TPY303aX-
BaTHBIMM HPUCTIOCOOIEHNAMY, OCHOBHOE MPENMYLIECTBO KOTOPHIX — CO-
KpallleHue PyYHOTO TpyAa. 3axBaThl NPUMEHSIOT B TeX CIy4asX, KOTga
IPUXOAUTCS IepeMeniaTh OHOTUIIHbIE IPy3bl. B cBAsY ¢ 6onpumm pas-
HOOOpasueM nepemMeljaeMbIX IPy30B CYLeCTBYEeT MHO)KECTBO Pas/MYHBIX
KOHCTPYKLMIi 3aXBaTOB. BOMBIIMHCTBO M3 HIX MOXHO OTHECTH K OJHOMY -
13 YKa3aHHBIX Jla/iee TUIIOB.

Knewessie saxBatbi (puc. 3.16, a) yjepXuBaKT rpys peryaramu I 3a ero
BBICTYTIAIOI[/€ YaCTH.
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Puc. 3.16. 3axsarbi:

a — Knelesble pblyaxHbie Ha TpaBepce; 6 — QPUKLUMOHHBIA PblYaXHbIA; 8 — HpUK-
* LIMOHHbI PbIYAXKHO-KAHATHBIN; 2 — IKCLEHTPUKOBbIA; 0 — BUNOYHbIA; 1 — pbiyar;

2 — Knenmo; 3 — KaHar; 4 — 3KCLEHTpUK

®puKYUOHHbIE 3aXBaTHI YIeP)KMBAIOT IPY3 3a CYET CU/I TPeHUsL. PhraaXknble
dpukumonnsie saxsatsi (puc. 3.16, 6) 32XKMMAIOT IPy3 C IOMOIIBIO PbIya-
roB 1. PeryakHO-KaHaTHbIe GPUKIMOHHbIE 3axBaThl (puc. 3.16, 6) MMeloT
KaHaTHl 3 ¢ 6710KaMu, UX TIPUMEHSIOT JUIsi CTPOTIOBKY TIOKOB, KMIL.

B 3kcyenmpukossix 3axsarax (puc. 3.16, 2) OCHOBHOJI JIeTa/Ibl0 ABIAETCSA
9KCLEHTPUK 4, KOTOPbIN NpK MOBOPOTE HANEKHO 3KMMAET NMCTOBbIE
MaTepuabl.

Knurossre (11aHroBble) 3aXBaThl NIPeJHA3HAYEHbI [l CTPONIOBKU TPY30B,
UMEIUX KPYI/ble OTBEPCTHA.

Modxsamel 3aBOIATCS TIOJ TPY3 WIK B CIEl[Ma/IbHbIe OTBEPCTHSA Ha IPyse.
K HUM OTHOCATCA BUIOYHBIe 3axBathl (puc. 3.16, 0), IpefHa3HaYeHHbIE /IS
CTPOIIOBKY TOJIOHOB.

Mpu3sHaku 6pakosKu 3axeamos:

= OTCyTCTBME KiieitmMa 2 Wi 6upKu;

CbeMHble rpy303axBaTHble npucnocobneHus I 47

»  3aTyIUIeHMe WM BBIKpallvBaHue 3yObeB HaceUKy Ha paboumx nmoBepx-
HOCTSIX, COTIPMKACAIOLIMXCS C TPY30M;

= ¥3rMOBI ¥ M3TIOMBI PHIYAroB;

=  M3HOC IIAPHUPOB.

Kak pa6oTaioT rpy3o03axBaTHble NpUCNOCO6IeHNA C AUCTAHLMOHHBIM yNpaB-
neHuem?

IIpuMeHeHMe rPy303aXBaTHBIX MPUCIIOCOOIEHNI C IUCTAHIMOHHBIM yIIPaB-
NieHueM oberdaer paboTy CTPONA/IbIINKA, @ TAKXKe MOBBINIAET ee Ge3onac-
HOCTb. VI3BeCTHbI pas/inyHbie KOHCTPYKIMMU YCTPOIICTB, KOTOPbie obecre-
YMBAIOT AUCTAHIMOHHYIO PaCCTPONIOBKY Ipysa.

PaccMoTpuM wimsipesoe cmponosoyroe ycmpoticmso 1 (puc. 3.17), xoto-
PBIM MOTYT JOIOTHATBCA YHUBEPCA/NbHBIE CTPONBI 2. YCTPOCTBO Tpef-
craBjisieT co60it cKoby 5 ¢ MOABYDKHBIM HITHIPEM 4, KOTOPBIN JAUCTAHIU-
OHHO TIepeMeIiaeTcs mocpencTsoM Tpoca 3. Ilpyxuna 6 npefoxpanser
IITBIPb OT CAMOIIPOM3BO/IbHOTO TepeMenienus. [Ipumenss fannoe ycTpoi-
CTBO, HEOOXOIMMO IMOMHUTD, YTO CIyYaiiHOE 3allleMIeHN e TPOCa MOXKET
IIPUBECTM K CaMOIIPOM3BOIBHONM PacCTPOIIOBKE Ipysa.

Puc. 3.17. [py3o3axsatHoe npucnocobneHne ¢ AUCTaHLUOHHBIM yNpaBaeHueM:

1 — wTbIpeBoe yCcTpoMCcTBO; 2 — CTpon; 3 — TpoC; 4 — WTblpb; 5 — ckoba; 6 —
npyXuHa
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Cy1iecTByIOT TaK)Xe Ipy303aXxBaTHBIE IIPUCTIOCO6/TeH s, 0becrednBaroLe
aBTOMaTM4ecKyio (6e3 yyacTusi CTPONA/IbIIMKaA) PaCCTPONOBKY Ipysa.

3.3. bpakoBKa rpy303axBaTHbIX
npucnoco6neHui

KTo Npou3BOAMT OCMOTP CbEMHbIX rpy303axBaTHbIX npucnocobnennii? Ka-
KOBbI CPOKM OCMOTpa?

VHKeHepHO-TEXHMIECKMit pPaGOTHMK, Ha KOTOPOTO BO3/I0XKEHa 3Ta 06s13aH-
HOCTb, JIOJDKEH TePUOAMNYIECKY IIPOU3BOUTD OCMOTD ChbeMHBIX IPy303ax-
BaTHBIX IIPUCIIOCOO/IEHNII B ClIEIyIOLIMe CPOKM:

= OCMOTp CTPOIIOB — Kaxzibie 10 mHeit;
=  OCMOTp TpaBepC, 3aXBATOB U TapPbl — KaX/Ibli1 MECSL];
= OGMOTP PEAKO MCIO/Ib3yEMBIX IPY303aXBaTHbIX npucnocobnennit —

nepeyt Bhifjauet ux B pabory.

OCMOTp CheMHBIX IPY303aXBaTHBIX MPMCIIOCOOIEHMI JO/KEH TPOU3BO-
[NTBCSA 110 MHCTPYKLVMM, pa3pabOTaHHOI CrielaNn3pPOBaHHOM OpraHu3a-
umeit. Pesy/ipTaTel 0CMOTpa 3aHOCATCA B XXypHa/L. BoisiB/IeHHBIE B TIPOLieC-
Ce 0CMOTpa HeUCIIPaBHbIe IPY303aXBaTHbIE MPYCIIOCOOIEHNS TO/DKHBI U3bI-
MaTbCs U3 PabOTHI.

BpakoBKa rpy303axBaTHbiXx npucnocobneruit I 49

BHUMAHWE! Crponanblyuk nepep Hadyanom paboTbl U nepes Ka¥abiM uc-
noib3oBaHMeM 0653aH NPOBEPUTb UCMPABHOCTb rPy303axBaTHbIX NpUCMO-
cobneHUl N HanNuKe Ha HUX KNeiM unu GUpoK.

KakoBbl NpU3HaKN U HOPMbI 6PaKOBKM CTPONOB?

= OTCYTCTBME WIN OBPEX/EHNe MapKMPOBOYHOI OMPKIM;

= 9UC/IO BUMMBIX OOPBIBOB IIPOBOIOK KAaHATHOI BETBY IPEBBIIIAET YKa-
3aHHOE B TabI. 3.1;

» 06pbiB 10 npspgu KaHata (puc. 3.18);

Tabnuua 3.1. Yucno BMAUMBIX O6PLIBOB NPOBONOK, NPU NPEBbLIWEHUN KOTOPbIX
KaHaTHble CTPONbI NOANEXAT BbIGPaKoBKe

JInuHa y9acTka crpona 3d, E 6d, 30d,

Yucio BUAMMBIX OOPBIBOB IIPOBOJIOK 4 6 16

Puc. 3.18. MNpu3Haku 6pakoBKM CTPONOB:

1 — HagpbiB; 2 — TpewuHa; 3 — u3Hoc; 4 — pedopmauua Koywa; 5 — orcytcreue
3aMKa; 6 — pedopMauma KpioKa; 7 — BbICTyNalolmue KOHLbl MPOBOJOK; 8 — neperun6;
9 — nepekpyuuBaHue; 10 — obpbiB npagu; 11 — y3en

= jmebopMauMy CTaIbHBIX KAHATOB: IlepeKpyYMBaHye 9, 3a7I0MBI, Nepe-
ru6sI 8, y3isl 11, pasgaBiyuBaHye 1 T.IL;

= HaJpbIBHI I, TPEIMHbI 2 HABECHBIX 3BEHbEB M KPIOKOB;

*  M3HOC [IOBEPXHOCTH HAaBECHBIX 3B€HbEB 3, KPIOKOB M/IV MECTHbIE BMsI-
THMHBI, IPUBOJSILINE K YMEHbIIEHNIO IO/ MONEPEYHOTrO CeYeH NS
Ha 10 %;

*  OTCYTCTBME Ha KPIOKaX NPeJOXPaHUTENIbHBIX 3aMKOB 55

= ocrarouHble AedopManyy 6, IPUBOAAIINE K MUSMEHEHMIO EPBOHAYa/Ib-
HOTO pasmepa 3/1eMeHTa 6oree 4eM Ha 5 % (KPIOK pasorHyT);

= pmedopmanuy (Bbinagenye) Koyureir 4 uam ux usHoc 6oree dem Ha 15 %;

= BBICTYIAIOIe KOHIIBI IIPOBO/IOK 7 3aIl/IETKN;

*  TpemMHbI Ha ONIPECCOBAHHBIX BTY/IKAX;

* INPHU3HAKM CMENIeHNs KaHaTa B 3al/IeTKe WM BTYJIKe.

Kak npoBect1 6paKkoBKy KaHaTHOro CTpona npu Hanu4yum o6pbLIBOB NPOBONOK?

Heo6xonmmo 3HaTh JuaMeTp KaHaTa, 13 KOTOPOTo M3rOTOB/IEH CTpoIl. Eciu
AMaMeTp KaHaTa HeM3BECTEH, TO €ro MOXKHO M3MEPUTh ITAHTEeHLMPKY-
nem 1 (puc. 3.19) no BeicTynam npspeii. [lanee Heo6XOAMMO pemIUTh, Ha
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Puc. 3.19. bpakoBka cTpona npu Hanuuuu 06pLIBOB NPOBOJOK:
1 — wraHreHYMpKynb; d, — AMAMeTp KaHata

KaKOM M3 HOPMUPYEMbIX Y4aCTKOB BbI Oy/ieTe Ompefe/nsiTh YUCI0 06pbi-
BoB. Ha n306pakeHHOM KaHaTe MOYTH BCe OGPBIBbI YMELIAIOTCA HA Y4acT-
Ke JUIMHO¥ 3d,. 3aTeM HEOOXOIMMO OTMETHTD MEIOM WU JAPYTUM CIIOCO-
6om yyacTok mmHOI 3d, M IOCYNTATB YNCTO OGOPBAHHBIX TPOBOTIOK.
Yucno obpuiBOB He ClefyeT MyTaTh C KONMYECTBOM TOPYAIMX KOHI[OB
IPOBOZOK, KOTOPbIX MOXeT 6biTh B 2 pasa Gonbure. Ha nso6paxkenHom
KaHaTe Mbl 06HapyXumm 6 o6psIBoB. B goorsercTBuy ¢ Tabn. 3.1 Ha yyacTke
puHON 3d, pomyckaercs 4 06pbiBa, ClleIOBaTEIbHO, CTPOI HEMCIIPABEH.

KakoBbl HOpMbI 6PaKOBKM rMGKUX NEMEHTOB LienHbIX cTponos?

‘= HamM4ue TpeuwuH 4, HanphiBoB 3 (puc. 3.20), paccnoenus MeTanna B
3BEHBAX LIeNH;
= Ha/JIM4Me IOTHYTOCTY 2 3BEHbEB IIeN;
=  yMeHbIIeHNe AyaMeTpa 3BeHa BC/IE[ICTBME M3HOCA 5 M IPYTUX MEXaHN-
4yecKux noBpexuenuit 1 6omnee 10 %;
*  yminHeHue (BbITSDKKA) 6 3BeHa lenu Gosee 3 % OT nepBOHAYANTBHOTO
pasmepa.

B Kakux cnyyanx 6paKylOTCA TeKCTUAbHBIE CTPONbI?

*  OTCYTCTBME STMKETKM (6MPKM) MM HEBO3MOXXHOCTb IIPOYMTATH CBEJie-
HIS O CTPOIIE;

/ A 210%

4 3

Puc. 3.20. MpusHaku 6pakoBKM LENHBIX CTPOMOB:

1 — noBpexpaeHus; 2 — NOrHyTocTh; 3 — Hagpbis; 4 — TpeluHa; 5 — u3Hoc; 6 —
VANMHEHWe

MpoussoacTBeHHas Tapa I 51

L] y371bl Ha CTPOIIE;

. TIOTIEPEYHDBIE TIOPE3bI NI PA3PbHIBbI JIEHTHI;

L] Pa3pbiB LlIBa Y OCHOBaHMA NET/IN;

L] CKBO3HbIE MOBPEXACHNUSA VN ITPOXKOTU HECYLIETO CI0A;

L] TIOBPEXIEHNE 6omnee 10 % IIomiaan 1MonepevIHoOro CEY€HMs JIEHTDI;
3 paccnoenne HUTEN JIEHT U T. 1L

3.4. lNpoussoacTBeHHaA Tapa

Ans Kakux rpy30B npeaHasHayeHbl pasnuyHble BUAbI Tapbl?

Tapoit HasbIBaIOT NPUCTIOCOOIEHMS, TIPEfHA3HAYEHHBIE IS TIepeMeleHNs
IITYYHBIX, TAPHO-IITYYHBIX, CHITYYUX, HOTY>KUJKNX U KUIKIX IPY30B.

Cpedcmsa nakemuposarus — noddoHs! (puc. 3.21, a, 8) — npejHa3HAYe-
HBI /IS TIepeMeleHMs ITyYHbIX Ipy30B. KoHCcTpykumm u pasMeps 1oj-
IOHOB CTaHAapTu3upoBaHbl. Hanbornee pacnpocTpaHeHHBIMM SBIISIOTCS
I7I0CKMe NoAoHbl pasmepom 800X 1200 mm.

KoxmedHepb! — 310 MHOrOO6G0pOTHBIE 3aMKHYTbIe IIPUCIIOCOO/IeHNsT BMe-
CTUMOCTBIO 6071ee 1 M3, TnpeaHasHavY€HHbIE /I HITYYHBIX ¥ TAPHO-IITYYHbIX
rpy3oB. KoHreitHepb! ObIBAIOT YHUBEPCANIbHbIE, TIPeIHA3HAYEHHBIE /I Pas-
IMYHBIX TPY30B, ¥ CNEYUANU3UPOBAHHbIE (puc. 3.21, 6) — pnsa nepemele-
HUA M XpaHEHUA I'PY30B C OJMHAKOBBIMM CBOJiCTBaMu. B HacTosAmee Bpe-,

8 2 0

Puc. 3.21. Buasl Tapsi:

a — NOAAOH ANA KMPNUYa; 6 — Cneunanvu3upoBaHHblil KOHTEHEp; 8 — NNOCKUiA
NOAAOH; 2 — AWMK Ansa 6eToHa; 0 — GyHkep ans 6eToHa
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Ms1 OCHOBHOE KO/IMYECTBO IPY30B IIEPEMEIIAETCS B YHUBEPCATbHBIX KPYII-
HOTOHH@)XHBIX KOHTelfHepax Maccoit 6pyrro 20 u 30 T.

Bynkepsi, 6adbu, awuku (puc. 3.21, 2, 0) IPUMEHSIOT [/Is CHITYYMX U II0-
TyXXUIKMUX TPY30B. B cTpouTeNnbcTBe MMPOKO MPUMEHSIOT GYHKepHI CIle-
I1a/IbHOY KOHCTPYKLMY A/Is Tofaun 6eTOHHOM cMecu. [/t TpaHCIOpTH-
POBKM 6€TOHHOJ cMecy B HeOO/MBUIMX KOMNYECTBAX IPUMEHSIOT 6anbu u
ALK

Boyku u yucmepHs! IpUMEHSIOT /IS XXUJKUX TPY30B.
Kakue Tpe6oBaHUA NpeAbABAAIOTCA K U3rOTOBNEHUIO U MAPKUPOBKE Tapbi?

Tapa AO/DKHA M3TrOTaB/IMBATHCA B COOTBETCTBUM C TEXHO/IOTMYIECKMMH Kap-
TaMU MIn I’IH].IMBMJIY&IHJHI:IMM YepTEXXaMu.

ITocne M3rOTOBJIEHMA Tapa.JIO/DKHA NMOABEPraTbCA TEXHUIECKOMY OCBUIE-
TE€/IbCTBOBAHUIO (OCMOpr), MCIIBITAHNIO KOHTPOJIbHBIM I'PY3OM Tapa HE

TTOIIEXXNT.
.

Ha Tape (puc. 3.22), 3a ucKI0YeHNEM
CIelaIbHOM TeXHOMOTUYECKOM, TO/DKHO
6BIT yKa3aHO:

=  Ha3HA4Y€HUE TapBhl;

= HOMEp;

= coOCTBeHHasl Macca;

= HambosblLIas Macca Ipysa, /ISl TPaHC-
MOPTUPOBKYM KOTOPOTO OHA IIpe/iHas-
Ha4eHa.

Kak npaBunbHO 3anonHATL Tapy?

Tapa momxHa 3anONHATHCA TONMBKO TeM
MaTepyaoM, i KOTOPOro NpeHasHaye-
Ha. 3alO/IHEHMe Taphl MaTepUanoM C
6orbIest yenbHON Maccoil MOXKET CTaTb
TIPUYMHO TeperpysKy KpaHa uiu paspy-
IIE€HMA Taphl.

Puc. 3.22. MapkupoBka Tapsl

Chlirmyune 1 MeTKOLITYYHbIE TPY3bI JODK-
HBI pacrnionaratbcs He Bbime 100 MM oT ypoBHsA 60pToB (puc. 3.23). [Ins
TpefoTBpallleHNs NePerpy3Ky Tapsl Ha ee 6OPTy MO/DKHA OBITH HaHeCeHa
4epTa 3allO/THeHNA.

[ponssoacTBeHHas Tapa I 53

IIpaBunbHO Henpaswisho  TIojy>KMAKMe U SKUIKUE TPY3bI JO7I-
JKHBI 3aIIO/THATD He 6oree 3/4 o6be-
Ma Tapbl.

B Kakue CPOKM AONMEH Npou3BO-
AUTbCA 0CMOTP Tapbi? Mo Kakum npu-
3HaKaM Bbl6paKoBbIBaeTCA Tapa?

VHxxeHepHO-TeXHIYecKkuit paboT-
HUK, Ha KOTOPOTO BO3JIOXKEHAa 3Ta
0053aHHOCTD, JIO/DKEH NMPOMU3BO-
IUTH OCMOTP Tapbl Ka)K/Iblit MECSLL.
He pionyckaercsi HaXOX/IeHNe B MeCTax MPOM3BOJICTBA paboT HeMapKu-
POBAHHOII U IOBPEXEHHOM Taphl.

Puc. 3.23. 3anonHeHue Tapsl

Mpu3Haku 86I6paKOBKU TAPHL:

= OTCyTCTBME MapKMPOBKI;
= pedopmaiys 60pTOB;

= TpeumHbl 10OBIX Pa3MepoB (0OBIYHO BOSHUKAIOT B CBAPHBIX 1IBAX);
= HEMCIIPAaBHOCTD 3aMOPHBIX YCTPOWCTB;

= m3HOC npoyumH 6oree 10 % OT mepBOHAYA/IBHOTO pasMepa.

BHUMAHME! Ctponanbuynk gomkeH nepea Havanom paboTsl U nepea Kax-
AbIM UCMONb30BaHMEM NPOBEPUTL UCMPABHOCTb Tapbl U HanMuyue Ha Heil .
MapKUpPOBKMU.




[IpoMbiWwneHHasn
6e30nacHoCThb

Npu 3Kcnayataymm
rpy30noAbeMHbIX KPpaHOB

OcHOBbI NpOMbIWAEHHOI Ge3onacHocTu I 55

4.1. OcHOBbI NPOMbIWNEHHONU Ge3onacHOCTU

Y10 TaKoe «npoMblwNeHHas 6e30nacHOCTb»?

ﬂpOMblluﬂelllmﬂ 6€e30nacHOCMb — 3TO COCTOSHME 3ANIEHHOCTH SKM3HEH-
HO BOKHbIX MHTEPECOB TMIHOCTU U obmiecTBa OT aBapuii Ha OMACHBIX npo-
M3BOJICTBEHHBIX 00'bEKTaX U UX nocnencmuu

Asapuel Ha3bIBAIOT paspylIeHye COOPYKeHUil 1 (VM) TEXHMIECKUX yCT-
POVICTB, IPMMEHAEMbIX Ha ONIACHOM TIPOU3BOJICTBEHHOM 00'beKTe, HEKOH-
TPONMPYeMblit B3PbIB U (M/M) BHIOPOC ONACHBIX BEIeCTB.

C npunaruem PegepanbHoro 3akona «O IIPOMBIIIEHHOI 6€30MacHOCTI
OIACHBIX IIPOM3BOACTBEHHBIX 06BeKTOB» OT 21 miona 1997 roga Ne 116-®3
NpOMBINIZIEeHHasA 6e30IIaCHOCTD BBINIIA HAa HOBBIIL, 60/Iee BHICOKMIT ypo-
BEHb.

Kakue 06beKTbl OTHOCAT K KaTteropuu onacHbix NPoOM3BOACTBEHHbIX 06b-
eKToB?

K kareropuu onacHbIX IpoM3BOICTBEHHBIX 06BEKTOB OTHOCATCS Hpeanpu-
ATUS WIM VX LiEXH, YIaCTKH, IVTOMAMKI Ha KOTOPBIX:

*  TOMYYAI0TCA, UCTIONB3YIOTCA, TIepepabaThIBalOTCs, XPaHATCH, YHUUTO-
XKAIOTCS OTIACHbIE BelecTBa (BOCIIaMEHAIOMMECS, OKUCTIIONINE, TO-
proune, B3pbIBYAThIe, TOKCMYHBIE);

* ucnonbsyercsa obopysoBanue, paboraomiee Moy AaBaeHMeM 6onee
0,07 MITa wn npu TemnepaType Harpesa Bogbl 6onee 115 °C;

*  VICHONb3YIOTCA CTALMOHAPHO YCTAHOB/IEHHBIE IPY30MObeMHBIE MeXa-
HU3MBI, 3CKa/aTOPbl, KAHATHbIE JOPOTH, PYHUKYNEPHI;

*  IO/YYalTCsA PAcIIaBbl YEPHbIX U I[BETHBIX META/I/IOB;

*  BEYTCsA TOpHBble PaboTBHI, a Takxke pabOTHI B IIO/I3eMHBIX YCTOBMSX.

O6BeKTsI, Ha KOTOPBIX MMEIOTCS TPY30II0beMHbIe KPaHbl, OTHOCATCSA K Ka-
TErOpMUM ONACHBIX, TaK KaK TPy30NO/beMHBIN KpaH — 3TO MallliHa, OCHa-
I[eHHasl CTAlMOHAPHO YCTAaHOB/IEHHBIMM IPY30IIO/bEMHBIMI MeXaHM3Ma-
mu. [py301IoybeMHBIIT KPaH SB/IAETCA TEXHIMYECKMM YCTPOICTBOM, KOTO-
poe mpuMeHsieTCsl Ha OMAaCHOM IPOM3BOACTBEHHOM oObekTe. OmacHble
[IPOM3BOJICTBEHHBIE OO'BEKTHI TIOJI/IEXKAT PETUCTPAIMM B TOCYJAPCTBEHHOM
peecTpe.

Kakoit depepanbHblit OPraH ABAAETCA YNONHOMOYEHHbIM B o6nactu npo-
MblLNeHHOW 6e30onacHoCTU?

B 1ie/1s1x ocyiiecTB/IeH sl TOCYIapCTBEHHOI MOMUTUKMA B 06/1aCTY IPOMBIII-
nenHoit 6esomacuoctu Ilpesupent Poccuitckoit Pepepanyuym uan mo ero
nopydenuio IpaBurenscrBo Poccuitckoit Peieparum onpepenser derne-
pa/bHble OpraHbl MCIIOJTHUTETbHOM BIACTU B 06/1aCTY IPOMBINIIEHHOM
6e3omacHOCTH.

B cooTseTcTBUM C NOCTaHOBNEHMeM [pasutenscTBa Poccuiickoit Pepepauuu
ot 30 uions 2004 r. N2 401 cneumanbHO YNONHOMOYEHHbIM OpraHoM B obna-
CTVU NpoMbllLNEHHOI Ge3onacHocTv sensetca PedepansHas caymba no 3Ko-
J102U4eCKOMY, MeXHOM02uYeCcKoMy U amoMHoMy Had3opy (PoctexHapsop).
o 2004 r. 3Ty yYHKUMIO BEINOAHAN (efepanbHbiil FOPHLIA U NPOMbILAEH-
Hblit Hap3op Poccuu (focroptexHapsop).

Yr1o TaKkoe «Tpe6oBaHMA NPOMbILLIEHHOW 6€30MacHOCTU»?

TpeboBaHus IPOMBIIUIEHHON 6€30IIaCHOCTI — YC/IOBMSA, 3alIPEThl, Orpa-
HU4YeHus1, copepxamuecss B OenepanbHoM 3akoHe «O IPOMBIIIIEHHO
6€30MaCHOCTH OTIACHBIX IIPOU3BOJICTBEHHBIX 00BEKTOBY, IPYTUX (eepann-
HBIX 3aKOHAX ¥ MHBIX HOPMAaTMBHBIX TPAaBOBBIX akTax Poccuiickoit Deme-
paium, a Takke B HOPMATUBHBIX TEXHNYECKMX JOKYMEHTaX.

B HaiieM crygae MHBIMY HOPMATUBHBIMM JOKyMeHTaMM AB/saioTca «[IpaBuia
ycTpoiicTBa 1 6€301acHO¥ IKCIUTyaTalyy IPy30No’beMHBIX KpaHOB» 1 «Tu-
MOBasi MHCTPYKILMA IS CTPOTIA/IBIINKA 110 6e301macHOMY IIPOM3BOJICTBY pa-
60T rpy30NObeMHBIMU MALIMHAMI», YTBEP)K/ieHHbIe ['ocropTexHasopom.

Kakue HOBble 3n1eMeHTbl FOCYAaPCTBEHHOrO PeryiMpoBaHNUA NPOMbIWNEHHOW
6e30nacHOCTH BO3HUKAM C npuHATMEM PeaepanbHoro 3akoHa Ne 116-$3?

C npunsatuem QenepanbHOro 3akoHa «O MPOMBIILUIEHHOI (€30MacHOCTH
OTIaCHBIX IPOM3BOACTBEHHBIX 00beKTOB» 0T 21 miozist 1997 ropa Ne 116-03
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B Poccmiickoit Deziepatyyt OABUINACH HOBBIE 9/IEMEHTbI TOCY[APCTBEHHO-
TO peryMpoBaHis NPOMBIIUIEHHO 6€3011acHOCTH.

Peaucmpayuto 06vexmog B rocynapcTBEeHHOM peecTpe OTIACHBIX IIPOU3BOJ-
CTBEHHBIX 06BEKTOB OCymecTB/sAeT Pocrexnansop. Perncrpaums ocyimecrs-
JIAETCA B Le/IAX y4YeTa OMACHBIX IIPOM3BOICTBEHHBIX 00bEKTOB ¥ 9KCIUTya-
TUPYIOIMX UX OpraHU3ALNIA.

llpouszsodcmeenHbiii KoHmpons 3a cobmoaeHeM TPe6OBaHMIT TPOMBIIIIEH-
HOJ1 0e30MacHOCTY 06513aHa OCYIIECTBIATD OPraHU3aLNs, SKCIUTYaTHpy-
I0LIasA OIIACHBII IPOU3BOACTBEHHDII 06bekT. OpraHusanus paspabaToiBaer
nosoxeHue 0 Npou3sodCMBEHHOM KOHMPONe, KOTOPOE YTBEP)KAAETCS Py-
KOBOJIMTE/IeM OpPraHU3aLiiy Py 065A3aTe/TbHOM COITIACOBAHMM C TEPPUTO-
puanbHbiM opraHoM PocrexHansopa.

JKcnepmu3a npombiuwineHHol 6e30nacHoCMu — 9TO yCTaHOB/IEHME COOTBET-
CTBUSA 06BEKTOB SKCIIEPTH3bI TPEOOBAHMAM IPOMBIIIEHHOI GE30MaCHOCT.
OKCIepTH3e MOA/IEXAT NPOEKTHAsA OKYMEHTALsl, TEXHINYeCKIe YCTPOii-
CTBa, 3JAHNs ¥ COOPY>KEHMA Ha OTIACHOM IIPOU3BOJICTBEHHOM OOBEKTe.

06s3amensHoe cmpaxosakue omeemcmseHHocmu 3a IpUYMHEeHMe Bpe/ia
JKU3HM, 3[J0POBDIO0 W/ MMYIECTBY APYTUX /IUL] ¥ OKPY’>KalOLieil IPUpPOJI-
_HOIf Cpejie B C/Ty4ae aBapuy Ha ONACHOM IIPOM3BOJICTBEHHOM obbexTe. [list
ONACHBIX MPOM3BOACTBEHHBIX 0OBEKTOB, Ha KOTOPBIX 9KCIUTYaTUPYIOTCS
rpysonofbeMHble KpaHbl, PefiepanbHbIM 3aKOHOM YCTAHOB/IEHA MUHYMMaJTh-
Has crpaxoBas cymma 100000 py6.

Kakoe nopapok paccnepoBaHus aBapui Ha ONacHbIX NPOU3BOACTBEHHBIX
o6bekrax?

ITpn aBapusx KpaHOB ¥ HECYACTHBIX CAyYasX, IIPOMCIIEIINX P UX IKC-
TTyaTalyu, OpraHu3aLus o613aHa He3saMeINTeIbHO COOOIUTH B OpTaHbI
PocrexHagsopa u obecrneunts COXpaHHOCTB Beeit 00CTaHOBKY aBapyyt Wi
HEeCYaCTHOTO C/Ty4asi 10 MPUOBITUS IIPeJICTaBUTE/Is OpraHoB PocTexnazzo-
Pa, €C/IM STO He NpEJCTaB/IsAeT ONACHOCTH /IS XU3HY U 3[A0POBbA /IO

ITo KaXxpomy (bal('l‘y BO3HMKHOBEHMSA aBapuy Ha OITAaCHOM IIPOM3BOJCTBEH-
HOM 06beKTe MPOBOAUTCA TEXHNIECKOE pacCiieilOBaHMeE ee TIpUYMH.

Texuuueckoe paccienoBanne NpUYNH aBapumn TPOBOAUTCA CIIeUUaIbHON
KOMIICCHEN, BO3IIaB/IAEMOI TIIpENCTaBUTENIEM P OCTE€XHaJ[30pa Un ero TEp-
PUTOPMAZTBHOIO OpraHa. B cocraB yxasam{oﬁ KOMMCCHY BK/TIOYAOTCA Mpefi-
CTaBUTE/IN OpraHU3alnNm, 3Kcrmya'mpy10mef/'1 OTIACHBIN HPOMSBOHCTBCHHbIﬁ
0OBEKT. q)MHaHCMPOBaHMe PpacxoI0B Ha TEXHNYECKOE pacCiejloBaHIe mpu-

YMH aBapyy OCYLIECTB/IAETCA OpTraHMU3alMelt, SKCIUTYaTUPYIOLIeil ONacHbI
IIPOM3BOJCTBEHHBII 00BEKT, Ha KOTOPOM IPOM3OII/IA ABAPHAL.

KakoB nopaaoK paccnefoBaHUA HECYACTHbIX Cy4yaeB Ha npouasop.crae?

Pacc/ie[loBaHMIO 1 y4eTy TIOfI/IeXXAT HeCYaCTHBbIE CTydan Ha IpOU3BOJICTBE,
npoycIIe/nIe ¢ pAGOTHUKAMN TIPY MCTIOTTHEHUY MMM TPYZIOBbIX 00A3aH-
HOCTeJ! ¥ BHITIONIHEHMIO PaboTHI 110 3a/jaHMI0 Opranusanuu. Paccnenosanne
TIPOBOAMT KOMMCCHSA, Ha3HAYEHHas PUKA3OM PYKOBOAUTE/IA MPETPUATH.
B cocTaB KOMMUCCHY He JO/DKEH BXOAUTh PyKOBOJIUTE/D, HEMIOCPECTBEHHO
oTBevalouMii 3a 6€3011aCHOCTD TPY/A Ha YYACTKe, I7ie MPOU3OLIe/ HeCuacT-
Hbli1 cry4dat. Kaxplit paGoTHUK WM yIIOTHOMOYEHHbIN MM NPEJCTaBUTe/Nb
¥MeeT TpaBo Ha IMYHOE y4acTyie B PacC/efOBaHUN HECYACTHOTO Cydas.
PaccrejoBanye POBOAUTCS B TEUEHNI TPEX JIHEIL.

Cry4an ¢ TsDKeTbIM MCXO/IOM, CMEPTENIbHBIM MCXOJIOM, TPYIIIOBbIE HECYa-
CTHBIE CTTy4ay paccieilyeT KOMUCCHS C YYacTueM rocyJapCTBEHHOTO MHC-
nekTopa Tpyfa. Takme HecdacTHbIE CTy4ay JOJDKHBI 6bITH paccieloOBaHbI
B TedyeHue 15 mHei.

PaccnenoBaHue Cy4aeB C TAXKENbIM UCXOA0M, CMEPTENbHBIM UCXOAOM, Fpyn-
NOBbIX HECHACTHBIX C/ly4aeB, CBA3AHHbIX C IKCNAyaTalMen KpaHos, paccne-
[yeT KOMUCCUSA, Ha3HaYaeMan NPMKa3oOM PYKOBOAUTENSs TEPPUTOPUANBHOTO
opraHa PoctexHaa3opa. Bo3rnaenser ykasaHHylo KOMUCCHIO NPeACTaBuTeNb
(rocypapcTBeHHblit MHcnekTop) PocTexHaasopa.

Ilo pe3ynpTaTaM pacciefoBaHMUs COCTAB/IAIOT aKT IO ¢dopme H-1 (necua-
CTHBIV C/Ty4ail Ha Tpou3BoficTBe). OMH 9K3eMIUIAP aKTa JO/KEH 6BITH
BbIfIaH TIOCTPA/aBIIeMy, BTOPOJ 9K3eMIUIAP XPAaHUTCS Ha NMPeNPUATIN B
TedyeHne 45 ner.

4.2. CBepeHua 06 opraHu3auum 6e3onacHoil
3KCnayarauuum KpaHoB

Kakoit opraH ocywiecTBifeT rocyAapCcTBEHHbI Hap30p 3a 6e30NacHO 3KC-
nayarayueit rpy3onoAbeMHbix KpaHoB?

T'ocypapcTBeHHBI HAA30p 32 6e301acHO dKCITyaTalMeN rPy30noAbeM-
HBIX KDaHOB OCyIIeCTBIIsieT PedepanbHas cy)6a no IK0N02u4ecKomy, mex-
Honozuyeckomy u amomHomy Hadsopy (PocmexrHadsop).



58 I Inasa 4. MpomsbiwnenHas 6esonacHocTs Npu 3KCnnyatayuu. ..

(BepeHus 06 opranusayum Ge3onacHoit IKCnayaTauun KpaHoB l 59

Kpome perncrpaumm onacusix nponsBoacTBeHHbIX 06HEKTOB B rocygmap-
CTBEHHOM peecTpe MPOBOJAMTCA PErMCTPALNA TeXHUYECKUX YCTPOIICTB,
TPMMEHSAEMBIX Ha 9TUX 06beKTaX, — IPy30NOAbeMHbIX KpaHOB. Braje-
/IEN] KpaHa JI0/DKEH 3aperncTpupoBarh rPysonobeMHbIIl KpaH B Teppu-
TopuanbHOM oprane Pocrexnansopa. Perucrpauus xpanos Heobxoguma

AJIA OCYIIECTB/IEHUA TOCYAaPCTBEHHOTO HaJ30pa 3a UX 6€30MmacHO 9KC-
TTyaTanmeit.

IIpu perncrparum kpan nonyuaer pezucmpayuonnsiii Homep.

Paspemenne na myck kpana B pabory mocre ero perucrpanuy Bbigaercs
uHcnekTopom Pocrexnagsopa.

Yro Takoe TeXHU4YecKoe oCBUAETENIbCTBOBAHUE KpaHa?

TCXHM‘{fCKOC OCBUIETENHbCTBOBAaHME KpaHa — 3TO KOMIIJIEKC pa60T, BKJIIO-
Yawuiumn ero OCMOTp, a TaKXe MCIIBITAaHUS KOHTPOJ/IbHBIM rpy3om. KpaHbI
A0 ITyCKa B pa60Ty AO/IKHBI IO BEPraThCs TNOTHOMY TEXHNYIECKOMY OCBU-
J€TeIbCTBOBaHMIO. B Teuenue HOPMaTHBHOTO CpOKa CIIY)K6bI KpaHbI 101~

JKHBI IIOABEPraThbCs nepuoanIeCcKoMy TEXHUYECKOMY OCBUJIETE/IbCTBOBA-
HUIO:

*  YacTMYHOMY (TONBKO OCMOTP) — HE PesKe OJHOTrO pasa B roj;
*  [O/NHOMY (OCMOTP M MCHIBITAHWS) — He pexxe OiHOTO pasa B 3 rojia.

KpaH HE& [OJIXKeH A0onyCcKaTbCa K pa60Te, €CNU NpocpoYeHa jara TexHuye-
CKOro oCBMEeTeNIbCTBOBAHUSA.

70 ponkHo 6bITh yKazaHo Ha TabnuuKe KpaHa?

Haxopsammiics 8 paGote kpan fomken 6bith cHabxxen mabauyKod, Ha Ko-
TOPOJi yKa3bIBAIOT:

®  PerucCTpauyOHHBIN HOMEp;
® TMACHOPTHYIO IPy30HObEMHOCTD;

. AQThI CIEAYIOLIETO YaCTUYHOTO U MOTHOTO TEXHUIECKOTro OCBUJIETE/NIb-
CTBOBaHMA.

Kak Bnageney kpana obecneunsaer ero 6esonacHyio 3kcnayaraymio?
PYKOBOJIMTCIH: OpraHusaumum, ﬂBIIHlOI.[IeﬁCﬂ B1ajiezibLieM KpaHOB, Uin opra-

Husanuu, 31<c1mya'mpy10meﬁ KpaHbI, TO/DKEH Ha3HAYMUTh OTBETCTBEHHBIX
CIIenuanmucToB:

»  MHXeHepHO-TexHuueckoro paboruuka (MTP) no Hansopy 3a 6esomac-
HOJI 9KCIUTyaTalyesi rpy30nobeMHbIX KPaHOB;
= UTP, 0TBETCTBEHHOTO 32 COflep>KaHMe IPY30NObEMHbIX KPaHOB B VC-

IIPpaBHOM COCTOSAHUM;
L] JINL0, OTBETCTBEHHOE 32 6e3omacHoe TIIPpOM3BOJACTBO pa60T KpaHaMu.

Ha puc. 4.1 nokasaHa CTpyKTypa Haji30pa 3a 6€30IMacHO SKCIUTyaTaluei
KpaHOB.

KakoB NnopaaoK Ha3HauyeHns NuULa, OTBETCTBEHHOTO 3a 6esonacHoe npous-
BOACTBO paboT KpaHamu?

B 1jexe, Ha CTPOMTE/ILHON IVION[A/{Ke M/IH JIPYTOM y4acTke paboT KpaHOB B
KaXKJ[0¥i CMEHE JIO/DKHO ObITh Ha3HAYEHO MPUKA30M JINII0, OTBETCTBEHHOE
3a 6e3onacHoe MPOU3BOJACTBO paboT KpaHaMM, U3 YUC/Ia MACTEPOB, NPO-
paboB, HaYaIbHUKOB 11€XOB, yuacTKoB. Ha ckiafax mMaTepuanos u Apyrux
y4acTkax paboThl B KauecTBe JIiIl, OTBETCTBEHHBIX 32 6€30TacHOe Mpou3-
BOJCTBO paboT KpaHamM, 1O COITIACOBaHMIO ¢ opranamu PocrexHajsopa
MOTYT 6bITh Ha3HAYEHBI 3aBeJIyIoNue CKIaamu, Gpurajupsi.

OTBeTCTBEHHOCTH 32 obecreyenne 6e30MacHOro Mpou3BOJICTBa paboT Kpa-
HaMJ Ha KOXKIOM y4acTKe paboT B TedeHMe KK/IO CMEeHbI I0/DKHA ObITh

I'maBaBIT i
UH)KEHep
VTP no Hansopy
3a 6e30macHoI SKCIUTyaTanyeit
IPy30NObeMHBIX KPaHOB Haj30p §‘
s
Lnansop «— &
— — — — — — — —  — — —— — —— — — — — — [
E- | g
I~
WUTP, oTBeTCTBEHHBIN 32 JInio, OTBETCTBEHHOE 3a
cofiep)KaHye KpaHoB 6esomacHoe MpOU3BOJICTBO

B UCIIPAaBHOM COCTOSHUM pa60'r KpaHaMu

| |
| |
i = i
| |
|

Kpanosmuxk Crponanbumk

Puc. 4.1. CrpykTypa Haa3opa 3a 6e3onacHoil 3Kcnayartayueit KpaHoB
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BO3/I0)K€HA TONIBKO Ha OAHOrO paboTHMKA. DaMMUANM STUX JIUIL] FODKHBI
OBITH yKa3aHbI Ha Tab/IM4Ke, BBIBENIEHHOI HA OCTOSHHOM yJacTke pabor.

BHUMAHMUE! Nluuo, oteetcreenHoe 3a GesonacHoe Npou3BOACTBO paboT
KpaHamu, ABNAGTCA HENOCPEACTBEHHbLIM PYKOBOAUTENEM CTPONANbLLMKA.

KakoBbl 0cHOBHbIE 06A3aHHOCTM NNLA, OTBETCTBEHHOrO 33 Ge3onac-
HOe NpoM3BOACTBO paboT KpaHamu?

}II/IHO, OTBETCTBEHHOE 3a He30macHoe IIpOU3BOACTBO pa60T KpaHaMmu, 005-
3aHO:

®  OpraHM3OBbLIBATH BeJleHNe PabOT KpaHAMM B COOTBETCTBMM C IIPaBMIa-
MU 6€301aCHOCTH, IPOEKTOM IPOU3BOJICTBA PABOT, TEXHUYECKMMIU yc-
TIOBUAMM VI TEXHONIOTMYECKUMM PerlaMeHTaMI;

®  He JIONYCKaTh K OOCTY’>XMBAHMIO KPaHOB HEOOYYEHHbIII M HeaTTecTo-

. BaHHBII IEPCOHAL, OIPE/IeNATH HEOOXOAMMOE YUCTIO CTPONAIBIINKOB,
a TaK)Xe HeOOXOIMMOCTh Ha3HAYEHMs CUTHA/IBLMKOB;
*  MHCTPYKTMPOBATh KPaHOBUMKOB 1 CTPONA/IbUIMKOB N0 6e30macHoMy
_ BBINIO/IHEHUIO TIPEJCTOsIIEl PaboTs;

= obecreunBaTh CTPONA/IBIIMKOB OTINYUTETbHBIMM 3HAKAMM ¥ SaIT-
HBIMM CPEJICTBaMM, @ TAK)KE CPEICTBAMM U TIPUCIIOCObneHnaMu s Ge-
301IaCHOTO MPOM3BOJCTBA PaboT;

*  He JIONyCKaTh MCIONb30BAHNS HEMAPKMPOBAHHbIX, HEUCIIPABHBIX VIV
He COOTBETCTBYIOIIMX XapaKTepy U Macce rpysa ChbeMHbIX IPy303aXBaT-
HbIX IIPUCTIOCOG/IEHMIT 1 Tapbl;

®  CHI€AUTb 32 BBINONHEHNEM KPAHOBIMKAMY ¥ CTPONA/IbLIMKAMU TIPO-

M3BOICTBEHHBIX MHCTPYKLIMf;I, IIPOEKTOB IIPOU3BOMCTBA pa60T " Tex-
HOOTMYECKNX PErTaMeHTOB.

Kakue npaBa umeet nuuo, oTBeTcTBeHHOE 3a Ge3onacHoe NPoOM3BOACTEO
pa6ot KpaHamu?

JInwo, oTBETCTBEHHOE 32 6e30MacHOe MPOM3BOACTBO PabOT KPAHAMI, MIMeeT
IpaBo:

* OTCTPaHUTDb OT BBINOTHEHMs PabOThbI C IPMMEHEHNEM KPAaHOB CTPO-
TNAIbIMKOB ¥ KPaHOBILMKOB, HAPYMAKOLVX IPOU3BOJICTBEHHbIE MHCT-
PyKumy;

*  TOCTaBUTb BOIPOC NePes aMUHUCTpALMest IPEAIIPUATIS O HAKa3aHMUu
CTPONA/IbIINKOB ¥ KPAHOBIMKOB, HaPYIIAIOIIX TIPOU3BOJICTBEHHbIE
VHCTPYKLVN.

3a YTO HeceT OTBETCTBEHHOCTb NIULO, OTBETCTBEHHOE 3a Ge3onacHoe npo-
u3B0ACTBO paboT KpaHamu?

JInio, OTBETCTBEHHOE 32 6e3omacHoe TIpOU3BOJICTBO pa60'r KpaHaMy, HECET
OTBETCTBEHHOCTH B COOTBETCTBUM C I[el‘;lCTBYIOIIIMM 3aKOHOIATENbCTBOM:

»  3ajonyiieHHble UM HapyueHus [IpaBui u JO/DKHOCTHON MHCTPYKIMM
HE3aBJCYMO OT TOTO, IIPUBEJIO 3TO MM HET K aBapUy U/IY HeCYacTHO-
MY CITy4alo;

*  HapylIeHue MPON3BOJICTBEHHBIX MHCTPYKIMI KPAHOBILMKAMM U CTPO-
TaIbIIMKAMII;

»  BBIJaYy MM YKa3saHWMil M1V PacHOpsDKEHW, IPUHYKIAAOIMUX TOTIM-
HEHHbIX eMy pabOTHMKOB Hapymarh [IpaBuia u IPOM3BO/CTBEHHbIE
MHCTPYKINN;

»  CaMOBONbHOE BO30OHOB/EHME PabOT KpaHaMM, OCTAHOB/IEHHBIMM IIPY-
HyIuTenbHO opranamu Pocrexuazsopa u TP mo Hansopy sa 6esomac-
HOJI 9KCIUTyaTalyeit Tpy300beMHbIX MALIVH;

»  HENpMHATHME UM Mep 0 YCTPaHeHMIo Hapymenwit [IpaBun u MHCTPYK-
TVIA. ¢

B 3aBMCHMOCTM OT TOC/IECTBUIA INLIO, OTBETCTBEHHOE 3a 6e3omacHoe mpo-
M3BOACTBO PaboT KPaHOB, MOXKET ObITh MPUB/IEYEHO K AUCLHUIIMHAPHOM
orBercTBeHHOCTH (TPyHOBOI KOZIEKC), aIMUHUCTPATUBHOM OTBETCTBEHHO-
ctu (Kopexc 06 aMMHICTPaTUBHBIX IPABOHAPYIIIEHNAX) U YTOJIOBHON OT-
BeTcTBeHHOCTH (YTOMOBHBIN KOZIEKC). .



