o L B S el L

: ; . = - : s
e, | e - - 5 - . o - ?J.n,..,....u...,..u.r.,,...o..n,v..v.v.r s u.:...u_...w.,..,..,... . o S =
e e h Pt AT 4 s .n".......".........,..".......o......."y.“. ."... e - e -
: i & r X . : # i 5 e ?.n......"..".,..,.n...n.n. e e : . .
R e e B B e S T . it F L R e .n.".....,r...n,,....u_...?..u.w.nﬁ...... ¥ % ; *: .
b ARt L ...............n..v.v.y." e e e " " . " . o e e e DR e R o et e . . 2
e . i ..w ; e R L im, ! . e ol ".v.n..nm..n:.....:. ek s .r..u..n........ e
o ¥ "m..“-u-.ﬁ .RJ“"?... .n..: -t 1 = e el L . R e S . x o . i - = - -
e L e e ., 5 B g : - R ey e ......n....n..u..m...ﬂ.... G
e o T .......},..““H..n b o . e T e A L R T R R e
% A s ; ¥ ; /. BT T L, el e SR A :
e L L 3 A 3 i el T E e E R, ..u.....?.v.......... TR -k, o
: B . I ks 7 : : 4 i eogerl At b M S R Pt SRR s . x
AL e R R e B e i .w. 5 A i I ey 3 i e e e e L 2 - . : -
: G L “.n..?.,..m...:v.,...vx.,....?.....v..v x,.“...vw.n.. S R R 5 L : o ..........;....ﬂ.... - ...m..“........www..m.m......_mw.n .n..“v.v.":..mr.n.n.mw..w a.".....,.,.w..n... W o g
e e ....o....m..,..,u.,..n.v.f..."c#.ﬁ.ﬁmaﬁika.oh..ﬂﬁﬁ.w&..w."k.“.xx...v..u_ A # . ; i o 3 "..n.,.....r.”:..;..,.".e...,mnﬁk.m.msmhah.m.a”..mm..af o e g . 3 X
e o 5, 8 i - e L - 5 X I s
e S ey e b e e e .n...:“_ e i " e S : ". e e R e e B e e e S
i AR ..._,...,...?...:,.." et b e R e e S P g R . L i R M e s i et AR .
SRR T R e o et i e S D R e . " i ; o e S R e e B R e e B e e L R gt T YAt T = ; ;
e e ] el R T S .?..?.y......?r..oﬂ.w....oa.o..w..w..r,..v.v?,..?cdc: T ; i ., Sl ..“”,...?....nu... .....v..n...o............”..”..n i s e S R R o :
SRR T e R T ot s e e e . e ¥ o P e G S o .n......m e B e b L e e e R R i :: ! A o -
i ﬂ..n,......mc;x,ﬁ.cr..a_.vz:ai»&ﬁx&.mﬂh e T R e * : Seirs ; e e e S “....n.,..,,.,...ﬂﬂ..” R i ]
ot e e e L ..............M...xu. e R = 5 . ! e . e e e b okt g e B R e SR i T e R S e e b o A o - ol i -
e ..._,..o.u....y..v.?.m.?u.. .u...n?.n..u....n.......nn...r.on..u.n......nnuu.“on...n...n....,....,"..,"u.......n..........n.....nn...o.N..n...,::.....n ; R e e R u_..v.a"...va.a..ca...ﬂﬁ.“..v...?...mx.e“. Foe e ; . e
o e e T = v ¥ i A r % Lt , Bt o e S i e R e L R S e e R R s, R R e B ol e o =
AT S e e e 5 Fi
R R ..r......d...m...nv.n.ﬁ.u.{..r.ﬁ.v..“.i.v.“?h 5 = 3 K S e e P e S e e e SR e LR e S S e B e e e R
L e e s e g 5 e . : " L ! [ ¥ - 5 L X et
et o s SR u......m.,..”_..nﬁﬂ.....“.n L LR o SRR S e L e M Lt L e e R il S L R 5 - e et e e A e o R e e e R S e R ...M.,...,..a. oL TEas L 5 .“...._...n...,.. : I s
e e e R ..mum.u..ﬂ.:xNwmkuwﬁ.ﬂ.vﬁ&h:wv?q.m o e B R e . e e e e o e e e A L B 4 A i R B R e
AR ......n & .nu..n.m,..v..n.....rn.d..u.nﬂ..ﬂ. bf.&.&.u..w..v..v.ﬂx.u..a.vﬁu;x."...“.m.......r.m...nrv“.. S L ! L o 5 L e e R e e S e N S S e e e ............n......v..........n.a........ b s L ..r.m.n.,..m......r..r...wwwﬁa.”.&.na.ﬁﬁ o g
e e e 0 o G - ; e o e e R e e Bt L e e S e e e S R R - e o S e e e e e e -
: o e M e : : 2 o : £ : : RO : o .
0 e e w"..,_n.a......r...vm.....}?..v ?f“?ﬁﬂ#ﬁw.ﬁﬁ uﬂ.ﬂ..vﬁvw..x{&a?pv..v.w“.cﬂ.n....H....“.,..w......,.:.v.",. ; i R e e e s “..wn“.....mu..vw..n. P - A i
e E s s e e hE i e ;..ﬁwwxmu.npm.ﬂwmnw,ﬂwmwﬁ i e SR D i e o
= Lot : e T 5 y - i it . e e e e o e e o - e R = s = Lol e = £t - 4
. L e B R D e e B : . o . 5 i : e e e R e N ; i
o L R R = o e e e e e R St L e e oS e R e R e e el e e o 5 = e =
e bt e A e e e L T e R S e e e R : i % : . . . % = ey E i : 3 .
AR m.“.”..+¢<s~x.+...”ﬂw.vﬂwa,maf.» e e L e o S L e R R B R e e B R e
LR R e s : o i e e e e R e e g e S R v
S e e R e e s L ; ; R iRt e e e i SR BRI 2
e e s e VR e s T L e, ! X o - = " e e e e e o e et et B S e e e e e R Y X " e S 5
e e A L e e R . : : i 2D el B e -
L S i . gl : i ...".r....,..n,.."...n..rw.....n..,..s&r.vc.v.n.+?xa3<+$+&.?¢..¢v¢.ﬁ:r.+“....:...n...n., o e R .
x el e e e e R S S e e SRS e R ¥ v X h X ks ¥
RS R .....w;ﬁ;xh»ﬁ”ﬂﬂm&ﬁﬂ%?.@.iwﬂ!\v?+ﬂhﬁ&#ﬁ.«ﬁ?ﬂﬂ?ﬂ{ﬂw....Hu..w.......n.v.,.....,.u:......... e A i . - : R ..........u......M““..“nMM.m.MM..a....n.,...n.......vvv+.¢+++.u..,.n.»....m,.x.xu.,.....$u.+.mx....n.,...n....o..o..,..,..". ..............n....M“......w....”.m,. .n.vﬂu.w... X
e - s i e o - e e e e R g S s s bk 5 o
- - e e e e e e e S R S e = i ; 5 R P
e B ......”...:..“..“.m+ﬁWxx6“.>.£.uHMﬁmW¥w”r..n.v.,.u...n<+9mehﬂwwwﬂﬂxh>m.¢>ﬁ....,..”.w..... R R S : b e e e e s i I SR
ot e Rt }..mn...,..nu...,..,..,..u..v..nn.n..o..."v#?a.&.ﬂ.ﬁ}.{d.ﬁ.ﬁn}..ﬁnﬁ..ﬁ.w d..v..n...u.“.u..,...r.ra“s.r..n.?a.i....nf..{a...... o : o - 4 e o ”......."...o......,..,....,......o.......r.n...a.v..rw."..nuv.n.v.v.n....a.“..v.nﬂ.}.n}..ﬂan............x..r...... ..“... u...."... ﬂ..... .“.......u_.,.
R B B e s e b ; : P R R e R e K S P i TR o ;
SR S B e e ik s R et ik : e e Sy, S B L e 5 s A R e
e e e e 5 i L . A R ' e = e Lo S SR o R R e e £l ok = = e
i e e o s e i e " = . 2
e o ....“”............”......v.v....m..,...nh:.......u.m..v....:...?..n+.....+.ﬁ...n....n#?Eﬁ.u?.?ﬂw.kmy..v.v?u.vu...v...,..,..,....:................ = . : S B e e e e e e o B et e e ...u... = .....,......u“.u........... e -
A e e : : i LS D e S i, e e e e :
e e e e e L Lo B B e L e B o . e S = ...,..,....w.n....,. = R S i e e u..,.....,.. ....”.”.m”..ww.“..m.m.u.v".a,..n,..,“.a -
B O Yo e SR e T o R L oL R T R - ! -’ A e - et o e e S e e e i R, L o
e e ’ i wa..?awm.mwnmmu.. .....n..nxx+xwvhwﬂ.h.m.wﬂ.ﬁ~wwwaw+um...ﬁ¢.nw......,.m..“...“.....”..... A L s " P e R e R e S S B B G R R e R R R
e R T O O A e L oo e e S e e B e e e e e e R i i ¥ o e R R e Lt e R e R e e e L e R e e
e e P AR e R L e R R e e R e e L S P s B S e e - i i T e S e .ww.. .n”..vﬂ...........”...,. e
R : e e e N ey R e e e e SR R T e e e
...........H F L B e e e . . e, 1 .............u...”.,w.....v ”,.wu.H .,..,.......,..m.,...... i R = e R o o
R e A I e R e e : ik : i A T e e Vit R e S SRR .. . T e :
e e 5 e e e e e e i A " ¥ 1 - ) RS LRI “.M....... LT E . e 4 e R B : e ;
R s S e A e S L s R e e s R R e R R e e : i e R VR ... Sl Oy T i I " 3 L i pom
e e e el B e e e s e S < = A = e “....v.............”u..v.... el = = E e T i ¥ i e
R R e e s el L - - e A e = SRR i : S T
e . I Rl ..........n.........?....".n.?.".".v......v.....v...v.n........ i . ol o .n.............”.......n.”......... e e i it ot o i ; ”. 3
R S S R e o i e e e L . i i R e e e e e : L S e o T AR
: L L e . E . : i : ST s .U.Hm.,..,..,...v... u_..... e e ; ; S
SRR . e e : ; i ; i R e O D R Sk R L R . ; i
e e B R B e - % F i e e TR ; * g R
R v R T SR . : " . i T LRSI 4 e s g : : : e : .
R . z e S e e o . : et e B ST R 3 : : : T
3 R e R T R b : . S b ; ; A
R T s e ot b e 5 L SR R S e SR T 5 S = e >, - - x i . L i
- : = i i i e e, B : 2 : e 2 . x
R - ! i B e e e e < e - - - . ... o . x " = . b . o = ?
= e et e - e e e S e S e = - X L ' . " i i X
T " . R e S e e . : + 2 . + : : ! : :
e e A Rt o e L R R R e et o : . . :
= e, L e e St : - T i i
e = - - et S S e e s F: * = x X
= o E e e e T e e D e - -
e e = T e R e e S . ] E
. s e e eSS e e L e et
.t .t r. e et e = L = e e " e
e - - s s o
= : A
e - o S u e e s . "
foa o s = 5 a i)
e e e s s o o " s o ) l- ! -
e - - - o . e u e - s Jel
e nu AL .. .... ........ . = n L - 3 H
: : : ok i e o RO :
e R e % e AP
= et St LA, S
.. | . M . | 1
. 3 S L AR : e
e e :
s - : o i i
. A A0
= o
e e : -
LA S s
s e "

e e e e
et b el

]

iy .n.&..s.n.v. 4
."u...f...vm e
+.?T?u: N...v.

. VB S AT
R T - i
-. * LR LS W e "

S Bl TENEEL - = g, — e = .
- o, SRR -



http://www.stroyinf.ru
http://www.stroyinf.ru

Ul S L —— il

(DenepanbHag c1yx0a 10 IKOJIOrHIECKOMY,
TeXHOI0THYECKOMY H AaTOMHOMY HAA30DY

Wy

Cepus 10

JIoKyMeHTBI 110 De30MacHoCTH,
HAI30PHOH H paspeIuTe/IbHOH JeaTeTbHOCTH
B 00/1ACTH HA30pa 32 MOTLEMHBIMH COOPYKEHHAMH

Boinyck 12

[IPOMBIIIJIEHHAA BE3OIIACHOCTD

[TP SKCIIIYATAIIMU T'PY3O0IIOIbEMHBIX
KPAHOB

COopHUK IOKYMEHTOB

3-e usoauue, ucnpasnexHoe U 0ONOAHeHHoe

MockBa
HTTI «FpombiurienHasn Oe30nacHoCTh»

2008



bbK

1178

38.6-44H
[178

OTBeTCTBEHHbBIE COCTABUTEIIU:
B.C. Koteabnnkon, E.II. Kop3uukos, H.A. IIumkon

[IpoMbilLIeHHAs 0€30MACHOCTD NPH SKCILTYATALMH IPy30NOABEMHBIX KPa-
HoB: CoopHuK JokymenToB. Cepnsi 10. Bemyck 12 / Kosut. aBT. — 3-€ u3a., ucnp.
1 oo, — M.: HayuyHo-TexHMueCKril ieHTp no 6e30MacHOCTU B TIPOMBIILIICH-
HoctH, 2008. — 176 c.

ISBN 978-5-9687-0128-2.

B COopHUK BKIIOUYEHBL! TUNMOBasi MHCTPYKLUSA A5t TKL, OTBCTCTBEHHLIX 3a Oe3onacHoe
NPOU3BOACTBO PaboT KpaHaMH, ¢ MameHeHeM Ne |, yTBepXACHHBIM NOCTaHoOBAeHEM [OC-
roprexHanzopa Poccuu ot 30.05.01 Ne 19; Tunossie niporpamMMbl ¥ OMAETLI WIS MOAFOTOBKH H
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COJEPXAHUE

| e 13107 (o) (6] 23 % (<IN ORI

Tunosast MHCTPYKUUA U1 UL, OTBETCTBEHHBIX 3a O¢€-
30T1aCHOE TPOU3BOACTBO pabor KpaHamH (P 10-34—93),

¢ Uamenenusamm Ne 1 [PAM 10-406(34)—01] ....coeevvviineennaniinn,

Tunosasg rnporpaMma Uil MOATOTOBKM W aTTECTALMH
JIML, OTBETCTBEHHBIX 3a 0€30MacHOE IPOM3BOLACTBO pa-

OOT KPAHAMMU o.vnitiiiiiieie et ettt e e et e e te et oenenes

DK3aMeHalIMOHHbIE OUNeThl UIST aTTECTALMM JIML, OTBET-

CTBEHHBIX 32 O€30MacHOe TIPOM3BOICTBO PAOOT KpaHAMMU ...........

Tunosast nporpaMMma sl TOANOTOBKU CIELIMATIUCTOB
OpraHn3auMM, 3aHUMAIOLINXCS pa3padOTKOM IPOEKTORB

npoussoactrsa padot kpaHaMu (IIIIPK) ...l

DK3aMeHalLlMOHHbIE OMJIeThl WIS aTTeCTallMu Crielua-
JJUCTOB, 3aHUMAKLINXCSI pa3padOTKOW IPOEKTOB MPOU3-

BoacTBa padbot KpaHamu (T1IIPK) ..o,

TunoBas nporpamMma it TIOATOTOBKU CITELMAJIUCTOR
OpraHu3aluil, 3aHUMAIOLLUXCS DEMOHTOM, PEKOHCTPYK-
[ITNEN, MOHTAXXOM, U3TOTOBJIEHMEM METATIOKOHCTPYKLIMH
IPYy30TIONBEMHBIX KPAHOB M I'PY303aXBATHBIX ITPUCITOCO0-

TIEHMM (TAPBI) cevneeiinriiiniiniinerirsainnseetnereeeantessinetsneesnnsemeaessnn ceevans

DK3aMeHalIMOHHbIE OWiIeThl I aTTecTalluM cIielya-
JJUCTOB, 3aHMMAIOLIUXCS PEMOHTOM, DEKOHCTPYKLIUEMN,
MOHTaXOM, U3TOTOBJIEHUEM METAIIOKOHCTPYKIIHUH TI'Py-
30ITOABEMHBIX KPAHOB M IPy303axBaTHBIX IPUCHOCO0IIE-

HUM (TAPDBL) ..oevvvunneeienieiiiiiiieeeeeniieesrasesasenteerestaessrraeesesnaees srvanes

------
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4 CH50PHUK [JOKYMEHTOB

Tumnosas nporpamMma OIS MOATOTOBKW, TTOBBILIEHUS
KBUTUMOUKALUUU U TIEPENTOATOTOBKU KPAHOBIUMKOB (Ma-

IIMHUCTOB) KPAHOB MOCTOBOTO THUIT .ceuivuiuiiiiinineiinerreneen venesnnennen, 57
DK3aMEHALMOHHbIE OMJIETHI ML aTTECTALlMU KPaHOB
UIUKOB (MAIIMHUCTOB) KPAHOB MOCTOBOTO THIIA ...ceevvvnes veennnene, 146

TuroBas nporpaMMa st IIOATOTOBKY 3JIEKTPOMOHTE -
POB IIO TEXHUYECKOMY OOCIHYXHMBAHUIO U PEMOHTY
NEKTPOOOOPYIOBAHUS TPYIOTIOABEMHBIX KPAHOB ...ovvvvvves cvneennenss 153
DJK3aMeHaLUMOHHbBIE OWJIETHI [UISI aTTECTAllMU 3JIEKTPO-
MOHTEPOB I10 TEXHUYECKOMY OOCIIYXXMBAHUIO U PEMOHTY
3JIEKTPOOOOPYIOBAHUS TPY30TIOABEMHBIX KPAHOB ...vvvvvneen e, 169
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IMPEANC/TOBHUE

3-e uszganue HacToawero COOpHUKA C U3BMEHEHMSIMU 1 AOTIOAHEHUSIMU O/ -
TOTOBJEHO MO MPOCHOE NPEANIPUSTHH, 3AHUMAIOIINMXCA TIPOEKTUPOBAHUEM, W3-
TOTOBJIEHMEM, PEMOHTOM, MOHTAXKOM W KCIUTyaTauue il Tpy30M0AbeMHbIX KPa-
HOB, a TAKXKE OpraH13auMi, 3aHMMAaIOLLIMXCSI O0YYEHUEM CIIELLUAJIUCTORB M [1EP-
cOHana, O0CaYKUBAKILETNO rPy30N0ALEMHbBIE KPAHDL.

W 3MeHeHMsT M 1OTIONHEHWST BHECEHBI B TUTTOBbIE TTPOTPAMMBI U 3K3aMEHAaLIH-
OHHBIE OMJIETHI IUTS IOATOTOBKHU U aTTECTALMY CIICIIMATTUCTOB M OOCITYKUBAIO-
1LEro NEPCOHaNa B CBsI3W C BBEACHHMEM B aeicTteue PeaepanbHoro 3akoHa «O
TUUEH3UPOBAHUY OTAEbHbIX BMAOOB AesiTenbHoCcTH» OT 08.08.01 No 128-(3;
Tpymosoro kouaekca Poccuiickon denepaumu; OO1IMX MpaBuT IMTPOMBILLITTEH-
HOM 6€30MaCHOCTH TSt OPTAHM3ALIMIA, OCYLIeCTBASIOUINX JEATELHOCTD B 06-
JACTU MPOMBILLIJIEHHON 0€30MaCHOCTU ONACHDBIX MPON3BOACTBEHHBIX OOBEKTOB
(I1b 03-517—02), yrBep>XaeHHbIX NOCTaHOBAEHWEM [ocroprexHanszopa Poccuu
oT 18.10.02 Ne 61-A, 3aperncrpupoBadHHbiM MuHioctom Poccyu 28.11.02 1,
perucTpauMoHHbii Ne 3968 [MonoxeHus 06 opraHmn3aunu padboThl TTO TTOATO-
TOBKE U aTTECTALIUU CNEUMATUCTOB OpTaHU3auui, MoaHaa30pHLIX Degepans-
HOM CayX0e Mo 3KOJ0TMYECKOMY, TEXHOJOTMUYECKOMY U aTOMHOMY HaA30py
(PO-03-19-2007), yreepxaesHoro npukasoM PocrexHanzopa ot 29.01.07 Ne 37,
3aperucTpupoBaHHbiM MuHwcTtoM Poccun 22.03.07 1., perucrpaurOHHbil4
Ne 9133; TnnoBoW MHCTPYKLIMU LTSI KPAHOBIIIMKOB (MALUMHUCTOB) IO He30Mac-
HOW 3KCITyaTalluy CTPEJIOBBLIX CAMOXOAHBIX KPAHOB (ABTOMOOUIbHBIX, THEBMO-
KOJECHBIX, Ha CAEUMaIbHOM 11ACCH aBTOMOOUABHOIO TUIIA, FYCEHNYHbIX, TPaK-
TOpHbIX) (PII 10-74-94), ¢ U3ameHeHusimu Ne 1 [PIIM 10-426(74)—01], yrBepx-
NEHHBIMY TIocTaHOBIeHWeM [ocroprexHan3opa Poccun ot 06.12.01 Ne 60; Tu-
MOBOW MHCTPYKUMHU AN CTPONANBILMKOB MO 6€30MaCHOMY TIPOV3BOICTBY pa-
00T rpysonoabeMHbiMM MawmHamu (P 10-107-96), ¢ N3meHeHem Ne 1
|P1A 10-430(107)—02], yrBep>KaeHHbIM NOCTaHOBACHUEM foCropTrexHan3opa
Poccuu o1 30.01.02 No 7, vt ApYTUX HOBLIX HOPMATUBHBIX JOKYMEHTOB, YyTBEP-
X1neHHbIX [ocroprexnan3opomM Poccuu',

' Ykazamit Tpesunenta Poccuiickoit @enepannu ot (09.03.04 Ne 314 (n. 15) 11 ot 20.05.04 Ne 649
(1. 3) @enepanbHbIii TOPHBI 1 ITPOMBILLNEHHBIH Hag3op Poccuu (TocroprexHansop Poccuy) npeo6-
pa3’oBaH B PeacpanbHyio Ciayx6y 10 IKOAOTHUCCKOMY, TCXHOROTHUCCKOMY M aTOMHOMY Haasopy (Poc-
TCXHAA30P), TO eCTh B HACTOMLICE BpCMst npasonpceMHUKoM locropTexHansopa Poceuu sisnsieres
PocTexHansop. ([Tpumey. u3d.)

© Odopsnenne, HTU «TMposmblinenias GesonacHocTs», 2008



Cepus 10 Buinyck 12 37

COI'TTACOBAHA YTBEPXIEHA
[ocroprexHan3opoM Poccun HO M@ «TTTOY-Powuny»
15.03.01 r. 28.02.0I r.

TUITIOBAA TTPOI'PAMMA

U1 TIOATOTOBKY, ITOBLITIIEHUS
KBAJTMOUKAIIAN M TEPEIIOATOTOBKH
KPAHOBIIIKOB (MAIIMHUCTOB) KPAHOB
MOCTOBOTO THIIA

HOACHUTEJ/IBHAA 3AITNCKA

Hacrosiaa Tvnosasi nporpaMmma npeaHasHayeHa i nojaroToB-
KM, TIOBBLIIIEHWS KBAJTUPUKALIUHA U TIEPENTOATOTOBKU KPAaHOBLIMKOB
(MALLIMHUCTOB)™ KPpaHOB MOCTOBOTO TUTIa (MOCTOBBIX, KO3JTOBBIX, Kpa-
HOB-1LITA0EJEPOB U [IP.) B YUEOHbIX OpraHM3aLMax HEe3aBUCUMO OT UX
OpraHM3alUOHHO-NIPABOBLIX GOpM U HOPM COOCTBEHHOCTH.

IlporpamMma paccyMTaHa Ha NOArOTOBKY KPaHOBIUMKOB 3-T0 pas-
psiaa KpaHOB MOCTOBOTrO THUIIA, TOMJIEXKAIUMX permcTpauvy B opraHax
rOCTOPTEXHAO30pa, MOBLIIUEHUE KBaTU(PUKALINU KPAHOBIINWKOB Ha 4,
5, 6-11 pa3psAmbl, a TAKKE TIEPEIIOATOTOBKY KPAaHOBUIMKOB, paHee pado-
TaBUWIMX HA OPYTIX TUTIAX KPaHOB (MMOPTAILHBIX, OALLIEHHBIX, CTPENO-
BBIX M T.T1.), ¥ KPAHOBILWKOB KPAaHOB MOCTOBOTO THTIA, HE padoTaro-
IIMX HAa HUX 0oJice OAHOTO roja.

CornacHo IlpaBunam ycrpoicTsa u 0e3011aCHOM 3KCILIyaTaluu
rpy3onoabeMHbix KpaHoB (I1B 10-382—00)**, yIBep>XaAeHHbIM OCTA-
HoBJieHueM JocroprexHan3opa Poccun ot 31.12.99 Ne 98, perucrpa-
LIWA B OpraHax roCropTexHaa3opa noaiexar KpaHbl MOCTOBOTrO THUIIA,

* lanee — KpaHOBILIMKA.
** Jllanee — [1paBuina.

. i o .
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IPY30BbI€ 3JEKTPUYECKUE TEJIEXKKHU, rnepeaBUraroimecst no Ha3eMHbIM
PEAbCOBBLIM IYTSIM COBMECTHO C KabMHOM ynpapiieHWs. Perucrpauuvu
B OpraHax rocroprexHan3opa He Moaiexar:

KPaHbl MOCTOBOI'O THUI1a U KOHCOJIbHbIE KpaHbl IPY30I0AbEMHOCTHIO
10 10 T BKITIOUUTENILHO, YIIPABISIEMBIE C T10JIs1 TTOCPEACTBOM KHOTIOUYHO-
ro arrapara, rmoIBEILIEHHOIO Ha KpaHe, WX CO CTALlMOHAPHOTO MYJIbTA;

KPAHbl MOCTOBOTO TUTA, UCNOJAb3YEMBIE B YYEOHBIX LIEJIAX HA IMO-
JIMFTOHAX y4yeOHbIX 3aBEICHUM;

KpaHbl, YCTAHOBJICHHBIE HA 3KCKAaBaTOpax, ApodUIbHO-Neperpy304-
HbIX arperarax, oTBajiooopa3oBarensix U Apyrmx TEXHOJOIrHYEeCKMUX Ma-
IWHAX, UCITOIb3YEMBIX TOJBKO IUT PEMOHTA 3TUX MALUWH;

3IEKTPUYECKHUE TAH.

[Tporpamma paspaboraHa B coorBeTcTBUU C ITpaBunamu u [lono-
XKEeHUEM O MOpsIKe MOATOTOBKHU U aTTECTALIMY paOOTHUKOB OpraHu3a-
LU, OCYLIECTBISIONINX JeATENbHOCTD B 00JIaCTU IMTPOMBILLITIEHHOM De-
30ITACHOCTH OINACHBIX MPOU3BOACTBEHHbIX OOBEKTOB, MOAKOHTPOJIb-
Heix TocroprexHan3opy Poccum (P 03-444—02)', yrBepXXaeHHbIM
rnocraHonineHueM [ocroprexHan3opa Poccuu ot 30.04.02 No 21, a tak-
>)K€ TUIIOBBIMU MHCTPYKUMAMU IJISI CMIEHMAJTUCTOB U TMEPCOHAA, 00-
CIIY>KWBAIOUIErO KpaHbl MOCTOBOTO THUTIA.

[TporpamMMa rpeaycMaTpuBaeT U3ydeHUe OCHOBHBIX NTONOXeHW T De-
aepanbHbIX 3aKOHOB Poccutickon Pepepaunt «O MpOMBILIJIEHHON bOe-
30IMACHOCTU Ha ONAaCHbIX NPOU3BOACTBEHHBIX 00beKTaX» OoT 21.07.97
Ne 116-D3, «O06 ocHoBax oxpaHbl Tpyaa B Poccuitckoit Mepepauuu»
oT 17.07.99 Ne 181-P3?% IIpaBun opraHu3alLuUMU M OCYLIECTBIEHMUS
IIPOMU3BOIACTBEHHOIO KOHTPOJISI 3a COONMI0ACHUEM TPEOOBAHNM TIPO-

' B HacTosilIee BpeMst aeificTeyeT [TonoxkeHue 06 opraHu3auuu padboTol MO MOATOTOBKE M
aTTeCTAllUY CITEHAJTUCTOB OpraHu3auUUuil, MoaHaA30pHLIX PenepanbHOi CyXK0e 0 3KOT0TH-
YECKOMY, TEXHOJIOTHYECKOMY M aToMHOMY Haasopy (PI-03-19-2007), yreepXKacHHOE NPHKA30M
Pocrexnansopa or29.01.07 Ne 37, 3aperucrpupoBaHrbiM MuniocroMm Poccnu 22.03.07 1, peru-
cTpauroHHbIi Ne 9133, (Ilpumey. u3o.)

2 Yrpatun cuay Ha ocHoBauun Penepanbroro 3axkona ot 30.06.06 Ne 930-P3 (Cobpanue
3aKkoHoaareabcTBa Poccumickoii @eacpaunu. 2006. Ne 27. Ct. 2878). Ieitctsyer Tpyaosoi kKo-
nekc Poccuniickoiit @eaepauny ot 30.12.01 No 197-P3 (Cobpanue 3akoHoaarenbeTna Poccuiic-
ko Penepaumu. 2002. Ne 1 (4. I). Cr. 3). ([Ipumeu. uzo.)
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MbILJIEHHON 0€30MaCHOCTY HA OITaCHOM NMTPOU3BOACTBEHHOM O0BEK-
Te, YTBEPXAEHHbIX NTOCTaHOBJAEHUEM IlpaBuTtenbcTBa POCCUICKON
Pepepaunu ot 10.03.99 No 263.

HacTosiuias nporpamMmma siBJjasieTcsl TUNMOBOM, HAa OCHOBAHMU KOTO-
pol yueOHasg opraHu3aums (LEeHTP) O0JIXKHA pa3padoTrars, YTBEPIAUTD
M COTJTacOBATh B YCTAHOBJIEHHOM TIOPSIIKE VUEOHYIO IPOrpaMMy UJTU
BBECTU B IEVUCTBHE HACTOAILYIO TIPOTPAMMY.

YyeOHble naaHbl U NporpaMMsbl BKIIOYAIOT 00beM YUEOHOIO MaTe-
pyaia, HeOOXOAMMbBIN 111 APUOOPETEHMSE NPOMPECCUOHANBHbBIX HABbI-
KOB U TEXHMYECKUX 3HAHUH, COOTBETCTBYIOILNX TPCOOBAHUSIM KBAJIM -
(PUKALUMOHHON XapAKTEPUCTUKN KPAaHOBLIMKA MOCTOBBIX ¥ KO3JTOBLIX
KpaHOB.

TpooomxuTeNn bHOCTL OOYYEHUS TIPU NMOATOTOBKE PAbOYUX 1O KaXK-
NOMY BULLY KPAHOB YCTAHOBJIEHA B COOTBETCTBUM C llepeuHemM npodec-
CUH 1Sl MTOATOTOBKY pado4ynx Ha rnmpousBoactee — 800 yacos, NMpu 1mo-
Bhill€eHUHM KBaaudumkauum — 400 yacos.

Il1porpamMmbl 110 3KOHOMHUUYECKOMY 00Y4YEHMIO B HAcTosILuit COop-
HHUK HE BKIHOUECHBI.

[1pu nosbilIeHNU KBanMpUKALIMK HA 5—06-1 paspsiasl JaHbl TeMa-
TUYECKHE TTAHBI U TTIPOrpaMMBbl TOJILKO MO CIEUTEXHOJIOTUH,

[ToaroroBKa KpaHOBUIMKOB JOMXHA ITPOBOAUTHLCS B YUEOHO-KYP-
COBbIX KOMOMHATAX M YYEOHBIX IMYHKTaX, pacrojiararoimx 0a3om mwid
NPaKTHYECKOI0 OOYYEHMUSI, UMEIOLLIUX KJ1acCbl, 00OPYIOBAHHLBIE HEOD-
XOAUMBIMM HarASgAHbIMKY MOCOOUSIMU, U YYEOHDBIM IMOJUIOH (1011 al-
KYy), Ha KOTOPOM Pa3MELLAOTCsl MAKeThl IPY30M10ABEMHBIX IPUCITOCOO-
JEHUN, NMPOEKThI MPOU3BOACTBA pabOT Y TEXHOJOTMYECKHE KAPThI, I1J1a-
KaThbl, CXEMBI.

ConepxaHue 1mporpamMM, KOJIUYECTBO YacoB, OTBOAUMOE Ha MN3Y-
YEHUE OTACNABHBLIX TEM, a TAKXKE TIOCIEAOBATEIBHOCTL U3YYEHUA MATE -
pyajia MOXHO MU3MEHSTH B 3aBUCMMOCTH OT KOHKPETHBIX YCIIOBUM TIPO-
M3BOACTBA U NMPOU3BOACTBEHHOIO OIbITA YYALUMXCSI IIPU HEIPEMEH -
HOM YCNOBUM, UTO BCE€ OHU OBJANCIOT NPEAYCMOTPEHHLIMU B YUEOHbIX
nporpamMmax npodecCUoOHanbHbIMHA HaBbIKAMH U TEXHUUECKUMU 3HA-

A T T T ke S _ s
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HUSIMH, HEOOXOAMMbIMU [JIS1 YCIEIIHOM paboOTh!. YKA3aHHbIC U3MEHE-
HHUSI BHOCSITCS B ITPOrpaMMbl TOJIBKO I10C/1€ PACCMOTPEHUS UX Ha yueO-
HO-METOANYECKOM COBETE yueOHOI OpraHm3aluu.

K KOHUy 00yyeHMs yqauirecst JOJXHbI YMETb CAMOCTOSITE/ILHO Bbi-
MOJTHATH BCE PAaOOTHI, TIPeayCMOTPEHHBIE KBATM(PUKATMOHHON XapaK-
TEPUCTUKOM, B COOTBETCTBUH C TEXHUUECKUMHU TPEOOBAHUSIMU U HOD-
MaMH, YCTAHOBJIEHHBIMU Ha JAHHOM IPOU3BOJCTBE.

ATTECTOBAHHOMY KPaHOBLUUKY BbLIACTCS1 YAOCTOBEPEHUE, MOANUCAH-
HO€ NpeaceaaresieM KOMUCCUU U MHCIIEKTOPOM rocroprexsHansopa. B yno-
CTOBEPEHUM YKa3bIBAIOTCS! THUIT KpPaHa, K YrpaBJICHUIO KOTOPbIM OH JI0-
IMyCKAETCH, W I'PyIIna 3/7eKTpode30rnacHOCTH. B yaoCcToBepeHMEe NOIXKHA
OBIThH BKJIeEHa (POTOKAPTOUKA BIaAebLA.

KaxXaopiit KpaHOBUIWK epes1 J0MYCKOM K CaMOCTOSITENLHOM padboTe
IOJDKEH TPOUTH CTAXKUPOBKY HA KPaHE, HA KOTOPOM OH OyaeT paboTaTh.
[TpoaomXUTENBEHOCTD CTAXKUPOBKH YCTAHABINBAETCH WHXEHEPHO-TEX-
HUYECKMM PA0OOTHUKOM, OTBETCTBEHHbIM 34 COAEPXKAHUE I'PY30I10IbEM-
HbIX KPaHOB B UCIIPABHOM COCTOSIHMM, B 3aBUCUMOCTHU OT TUIIA KpaHa U
MHOUBUIAYAJNBHbIX CIIOCOOHOCTEN KPAHOBLIMKA U 1O/DKHA OBITH HE ME-
Hee 10 nHel 119 KpaHOBILIMKOB, KOTOPbie OyIyT paboTaTh Ha KpaHax
O01lIeT0 HA3HAYEHUS U CTIelIMaJIbHBIX, U HE MEHee OOHOIro Mecsila I
KPaHOBIIUKOB, HA3HAYAeMBbIX HA METATITYPTHYECKNE KPaHbI U KPAHbI-
rneperpyxarenu. [lposepka npakTHYeCKUX HABBLIKOB Y CTAXEPOB NPO-
BOJMUTCSt KOMUCCUEN B YCTAHOBJICHHOM B OpPraHM3aLMy NOpsiike ¢ 00s1-
3aTCJIBHBIM YYACTUEM B HEU MHKEHEPHO-TEXHHUUYECKOro pabOTHUKA, OT-
BETCTBEHHOI'O 3a COAEPXAHMWE IPYy30N0AbeMHbIX KPAHOB B UCIIPABHOM
COCTOSIHUM. [1pun yaoBAETBOPUTEIBHBIX PE3YAbTATAX [TPOBEPKU BbLIACT-
CSl pa3pelleHUe Ha JOIIYCK K CaAMOCTOSITEILHON padoTe.
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TEMATHUYECKHUE I1JTAHBI 1A ITPOI'PAMMBbI
A5 NOArOTOBKH KPAHOBIIMKOB KPAHOR

MOCTOBOIO TMIA HA 3-¥ pa3psaa

Keanruguxkauuonuas xapakmepucmuxda

IIpodeccuss — KpaHOBUIMK KpaHOB MOCTOBOIO TUITA (MOCTOBbIX, KO3-
JIOBbIX YU APYTUX KPAHOB).

Keamudukaums — 3-i1 paspsia.

KpaHoBIUKK 3-TO pa3psiga J0KEH 3HATD:

) pyKOBOOCTBO IO 3KCITyaTaUUM KpaHa;

2) TIPOU3BOICTBEHHYIO UHCTPYKIIHUIO 110 O€30ITaCHOM SKCTIIJIyaTalluu
KPaHOB;

3) YCTpOHUCTBO, NPUHUMIT PadOThl KPaHOB MOCTOBOI'O TUIA, PErUC-
TPUPYVEMDBIX B OpraHax rocroprexHan3opa;

4) Ha3HAYEeHWE U YCTPOMCTBO Ipy303aXBATHBIX OPraHOB (KPIOK, Mar-
HUT, TpeR@PEP) CO ChEMHLIX TPY303aXBaTHBIX TIPUCITOCOONEHU I (CTPO-
LI, TpaBepPChl, 3aXBaThl U T.1.);

J) Mepbl 0€30MaCHOCTH TIPU NIPOMU3BOICTBE padOT KpaHAMM 110 TiO-
rpy3ke (pa3rpy3ke) ¥ TPaHCHOPTUPOBKE IUTYYHbBIX, ChITTYUUX, HAJIMH-
HOMEPHBIX U APYTUX IPYy30B;

6) 3HAKOBY}O CUTHAJIM3aLMIO ITPU NIEPEMELIEHMM TPY30B KpaHaMU;

7)) OCHOBHBIE HEUCITPABHOCTH, BOZHUKAIOLLIUE B MPOLIECCE DKCILIY-
aTaluu KpaHOBOro o00pynoBaHU;

8) TEXHUYECKOE ODOCIYXMBAHME U PEMOHT KPAHOB;

9) OCHOBBI CJIECAPHOTO JIeJia, TEXHUYECKOW MEXaHUKH, AIEKTPOTEX -
HUKU ¥ MaTEpUAJIOBEICHUS,

10) MHCTPYKLIMM MO OXpaHe Tpyda, [IPOU3BOACTBEHHONM CAHUTAPHHU
U noxapHon 0e30MnacHOCTH.

KpaHoBLUUK 3-ro paspsia J10JKeH YMeTb:

1) ynipaBIsThb:

MOCTOBBIMM KpaHaMH I'Py30NIOABEMHOCTBIO 0 135 T U KO3/10BbIMU
KpaHaMHM Ipy30NOIBEMHOCTEIO 10 S T, OCHALEHHBIMH PA3TUYHBIMHU IPY-
303aXBATHBIMU IMTPUCTIOCOOICHUSIMU;

kil .
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MOCTOBBIMU KpaHAMU I'Py30I10IBEMHOCTBLIO A0 15 T — npU BhINOJ-
HEHUU MPOCTEMNILNUX PA0OT 110 MOrpy3Ke (pasrpy3kKe) U TpaHCNOPTH-
POBKE ChINYyUYHX, IUTYYHbIX, JIECHBIX (JUIMHOM 10 3 M) U APYITUX aHAIO-
I'MYHBIX TPY3O0B;

MOCTOBBIMU KpaHaAMM I'py30TIOAbEMHOCTBLIO A0 10 T — TIpU BBITION -
HEHWU padoOT CpeaHEN CJIOXKHOCTH TIO TIOTPY3Ke (pa3rpy3ke) U TpaHC-
MMTOPTUPOBKE CHITTYYUX, IITYYHBIX, JIECHBIX (IJTHHOM OT 3 10 6 M) U AIpY-
FMX aHAJOrMYHbIX TPY30B, & TAKXE YCTAHABAMBATh B CTAHOUHOE 000-
PYIOBaHME NETAIN U U3EAMUSI U IEPEMELLIATH PA3HOI'0 pOAA MOHTAXHbIC
ITOAMOCTU M NPUCHOCOOJIECHUS;

2) VHIpaBJIATh CTEJNIAXHBIMU KpaHaMU-1ITadbenepaMy;

3) onpenessiTh MO radapuUTHBIM pa3MepaM U XapakTepy Marepraa
NMPUOTUIUTETBHYIO MAacCy MOMJIeXAlIUX MMOABEMY U TIEPEMELLIEHUTO
IrPy30B, a TAKXKE HANEXHOCTb UX CTPOTTOBKM, 3aXBaTa U JAPYTrUX Crioco-
OOB yIepXKaHWs;

4) onpeneasaTh NPUrogHOCTbL U HANEXHOCTb CTAJIbHbIX KAHATOB U
KaHaTOB Pa3IMUHbIX I'PY303aXBAaTHBIX YCTPOMCTB U NPUCIOCOOEHUM,
NPUMEHSIEMbIX 1S CTPOINIOBKU YU APYIYX CrOCOOO0B yaepXKaHust I'py30B
MPU UX TIOOBEME U TIEpeMeIleHMN KPAHaAMU;

Y) MPOM3BOAUTE €XXECMEHHOE TEXHUYEeCKOe OOCTYXUBaHHE KPaHOB
(OCMOTp, TIPOBEPKA KPEIJIEHUS, YCTPAaHEHUE MENKUX HEUCHPABHOC-
T€W, CMa3Ka), BKJIIo4as rpoBepKy AeUCTBUS TOPMO30B, KOHLIEBBIX BbIK-
Jo4yaresied U Ipyrux yCcTpoucTB U nNpudopoB 0€30MacHOCTH;

6) BBINOJIHATL (B COCTABE PEMOHTHOIO 3B€Ha MM Opuraabl) nepu-
OONYECKOE TEXHUYECKOE O0CIYXKMBAHUE U TEKYILUUN PEMOHT KPaHOB;

7) coaepxaThb padboyee MECTO B UUCTOTE U MOPSLIKE;

8) BECTH BaxTeHHbIN XYpHa;

Q) cobnonates HHCTPYKLIUK IO OXpaHe TpyHa, NoxapHoi be3orac-
HOCTH M BJIEKTPOOE30NACHOCTH.
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lemamuveckui naax
U npo2pamMma meopemuuecKo2o obyHeHus
TemMaTHYeCKHH NJIaH
No Tema Kon-po
n/m YaCOB

1 | BBoaHOe 3aHATHE 2

I _ -
2 106uue TpebOBaAHUS MPOMBILIJIEHHON 0€30MMacHOCTHU 8
3 (| CrnecapHbie padOThI 10
4 [MarepuanoselcHue 10
5 |YTeHue yepTexed U cxeM 10
6 |CsemeHHUs MO TEXHUYECKOW MEeXaHHUKe 10
7 | CBeneHHUst o 3JEKTPOTEXHUKE U 3JEKTPOOOOPYIOBAHUIO 48

FPY30TNOABEMHBIX KPAaHOB
8 | YCTpONCTBO KPAaHOB MOCTOBOTO THTIA 112
9 | YcTpoiicTBO rpy303axBaTHBIX OpPraHOB 10
10 | CheMHBIE TPY303aXBaTHBIC TIPUCIIOCODIEHUS U Tapa 20
11 | 9kenayarauus, TEXHUYECKOE OOCIYKWBAHUE U PEMOHT 32

KpaHOB

1 — o

KoHcynpraumu 8

R —— - NN

JK3aMEH 8

- UTOTO: | 288
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TEMA 1. BBoaHoe 3angarue.

O3HakOMJIEHHE C LIEISIMH U 3a1a9aMU OOyUYeHU S, KBATM(pNKALUMOHHON
XapaKTEPUCTUKON KPAHOBILMKOB KPAaHOB MOCTOBOIO TUMA 3-T0O pa3psa,
IIporpaMMaM¥, OpraHu3alMed yueGHOro rpouecca U CTaxxupoBku. [lops-
JIOK BBITIOTHEHUS KBUTU(PUKALMOHHON padOThl Y TIPOBEAEHUST KBTU(DH-
KALMOHHBIX 3K3aMEHOB [T MPHCBOCHUS KBATU(PUKALUOHHOIO pa3psila.

TEMA 2. O0mme TpeOOBaHMSA NMPOMBILIJIERHOI 0€301TAaCHOCTH.

OCHOBHBIE TIONOXEHUA DepepalibHbBIX 3aKOHOB Poccuiickon Pe-
aepaunm «O MPOMBIIIJIEHHOM 6€30MaCHOCTH OTTACHLIX ITPOU3BOICTBEH -
HbIX 00BeKTOB», «0O06 ocHOBAX oxpaHbl Tpyaa B Poccuitckoit Penepa-
UMM»', opraHy3aums Haa3opa U KOHTPOJIsI 3a coOltogeHueM TpeboBa-
HUH 110 OXpaHe TPYAa U IIPOMbILIIEHHON 0€301aCHOCTH.

focynapcTBeHHbBIE OpraHbl Haa30pa 3a COOJIOAEHUEM TPYAOBOIO
3aKOHOIATENbCTBA U TpeboBaHUM Oe3onacHOCTH. [lopsinok yyera m
paccaeaoBaHMs HECYACTHLIX C/1y4aes.

NHCTpyKTaxX Mo TeXHUKe 0e301MacHOCTU Ha paboyeM MecTe Kpa-
HOBIIIMKA MOCTOBOTO KpaHa. [lepBUUHBIN, NEPUOAUYECKUIN Y BHEITIA-
HOBBIM MHCTPYKTaX. MHCTpyKTaxK 110 oxpaHe Tpyaa. Oomue Tpebosa-
HUs1 O€30MacHOCTU MPH IIPOU3BOACTBE NOIrPY30YHO-PA3rPy30YHbIX
padoOT U TPAHCIIOPTUPOBKE IPY30B I'PY30I0ABEMHBIMU MALLIMHAMMU.

OCHOBHbIE MPUYUHBI HECYACTHBIX CAy4aeB M aBapuil Npu 3KCIy-
aTallM¥ T'py30TTOABLEMHEIX KPaHOB. Mepbl 0€30MacHOCTH Tepea Hava-
JIOM pabOTHI Ha KpaHE.

Meptl TMYHOM 6€30MaCHOCTU TIPY HAXOXIECHUU Ha padoueit 1o-
manaKke Wiy BOJU3M TiepeMelaeMoro rpysa. OrpaxaeHue OnacHbIX
MecT. CobroaeHne TpedoBaHMit 6e30TTaCHOCTH TIPU CKITaAWPOBaHUU
IPy30B KpaHAMM.

' Vrpatun cuny Ha ocHoBanuu PeaepanvHoro 3akoHa ot 30.06.06 Ne 90-®3 (Cobpanue
3akoHogarenbcTBa Poccuiickoi @enepaunu. 2006, Ne 27, Ct. 2878). Heiictyet TpynoBoi Ko-
nekc Pocensickoit @enepauny or 30.12.01 Ne 197-D3 (CobpaHue 3akoHonatenbeTBa Poceuiic-
ko Meaepannn. 2002, Ne 1 (u. 1). Ct. 3). (Tpumen. u3d.)
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DN1eKTPOoOE30MMaCHOCTE, MEPDLI 0€30MaCHOCTH IPU NMYCKE KpaHa B pa-
0oTy. OcTaHOBKa KpaHa U OCMOTP €ro rnocne padorhl.

Co31aHHe HOPMAJILHBIX ITPOU3BOACTBEHHbIX YCI0BUW 151 pA0OYMX.
[IpenynpexaeHue npodeccuoHaibHbIX 3ad0oneBaHui. boprba ¢ 3arbl-
JIEHHOCTLIO M 3aTa30BaHHOCTBIO BO3AYILIHOW CPEeaAbl M IMPOU3BOICTBEH-
HBIMU lIyMaMU. OCHaweHe padoyero Mecta KpaHOBIIMKA U 30HB! MO~
rPYy304YHO-Pa3TPY30UYHBIX padoT.

CpeacTtBa MHAWBUAYANbHOMN 3a1LUMTBI KOXUW, OPraHOB AbIXaHMUS1, 3pe-
HUS M cayxa. JinyHag rurueHa padoyero. Cneuonexaa U crneuooysb,
HOPMbI UX Bblgauu. CAaHUTAPHO-ObLITOBBIE NTOMELIEHUS, UX Ha3zHaye-
HUe u coaepanue. CAHUTAPHO-TEXHUUECKOE U MEOULIMHCKOE 00CTy-
KUBaHWE padO4YUX Ha NPEATTPUSITUMN.

[IpousBoaCTBEHHBIN TpaBMaTU3M. [1opsAnoK oka3zaHus NMepBOM T10-
MOLIM TPU HECYACTHBIX ciydasix. MHOWBUIOYAIbHBIN MTaKeT M alTeyka
MepBOW TTOMOLIM, NpaBua NMOJAb30BaHUS UMHU. TpaHCTIOPTUPOBKA 110-
CTpangaBLUMX.

OCHOBHBIE NTPHUYMHb] BOSBHMKHOBEHUSI noxapa. [1paBuna, UHCTPYK-
MU U MEPONIPUSITUSL MO TIPEAYNIPEXACHUIO NToXapoB. I1paBuna xpaHe-
HUS JIETKOBOCITIIAMEHSTIOILMXCH MAaTEPUANOB ¥ 0OpallleHUs] ¢ HUMH TIpU
3KCIJTyaTauuy MOCTOBBIX KpaHOB. [lpasuia rnonb3oBaHUS CpeoCcTBaMU
MOXaPOTYLLIEHHUS (OTHETYLIUTENISIMU, SUIUKAMHU C TIECKOM, NOXapHBIMHU
KpaHaMu). I1poTuBonioxXapHbIe LWATH! U UX OCHauleHue. JJOCTyT K cpel-
CTBaM IOXapOTYyLIEHMS 1 BO3MOXHOCTb UX ObICTPOro IpUMEHEHUS.

[1oxxapHbie nmocTbl. JAeNCTBUA KpaHOBLIMKA [IPU BO3SHUKHOBEHUU
noxapa. OCobeHHOCTH TYLUEHUS [0XapOB, BO3HUKAIOUIUX B PE3Yib-
TaT€ KOPOTKOI'O 3aMbIKaHUMS JJIEKTPONPOBOAKHU. TyiieHUEe Bocnaa-
MEHMUBILIMXCSI TOPIOYEro U CMa3ouyHbIX MaTepuaioB. IlpaBuaa nosene-
HUSA paboYUX B OTHEOTIaCHBIX MECTAX U TIPU IOXape. IBaKyalus Mo-
CTPANaBlIUX U MAaTEpHAJIbHBIX IEHHOCTEH.

TEMA 3. Cnecapusie paborbl.

Pazmemxa, npasxa u cubxa memaanaa.
PasMeTka miockocTHas U ee Ha3HauyeHue. MTHCTpyMEHTB! U TPUCIIO-
cobienus. OnpeneseHue NPUroqHOCTH 3aroToBOK. PaszMeTka 1o uep-
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TeXaM U miadbnoHaM (oOpasuam). PazMeTrka 0T KpOMOK 3aroTOBOK U LIEH-
TPOBBIX JIUHUMI. bpak npy pa3mMeTKe ¥ CIoCcOoOb! €0 NpeayrnpexKaeHUs.

Pa3sMeTKa npoCcTpaHCTBEHHAs M ee Ha3HauyeHue. VIHCTpYyMEHTHI U
IIPUCIIOCODJICHMS. 3aNPaBKa MHCTPYMEHTOB.

I'lpaBka 1 rudka Metasna. MHcTpyMeHThI M npucriocooneHus. [ Ipasm-
j1a ¥ CITOCOOb! NPAaBKU M T’MOKU JUCTOBOIrO, NpoUbHOIO MeTajlj1a U TPYO.
ITpaBuAbHO-TMOOYHBIE NMPECCHI, UX YCTPOUCTBO U ITpUMeHeHWE. [1MbKa Me-
TAIAa B ropsi4eM COCTOSSHUM MO pa3TUYHBIMU yIJlaMU U paguycamu. Jle-
(PEKTHI TTPU TPABKE U TMOKE METaa U CITOCOO0BI UX YCTpaHEHUS].

Pybka, pe3ka u onuausanue memaanaa.

PyOka Meranna v ee HazHaueHue. MHCTpyMeHTHI ¥ niprcniocodlie-
HUs. 3aTOYKA MHCTPYMEHTOB B 3aBUCUMOCTM OT TBEPAOCTU 0OpadaThI-
BAEMOTO MeTasa. 3yonna, KpeiuMenceny U clieCapHble MOJIOTKHA, UX
pa3Mmepsl. [1puemel pyoku. BolpydbaHue B MeTan e npsiMOro M paanyc-
HOTI'O TIa30B C NPUMEHEHUEM PYYHBIX U MEXaAHU3MPOBAHHBIX UHCTPYMEH -
TOB, BhIpYDAaHME 3aTOTOBOK M3 JINCTOBOMW CTAJIM U CPpyOaHUE HEPOBHOC-
TEeM Ha TTIOBEPXHOCTSIX YEPHOBBIX 3ar0TOBOK. [le(peKTh! ITpH pyOKE U MEPDI
X MPEAYIPEKIACHUSL.

Pe3ka Metania, ee Ha3HaueHUe U NIpuMeHeHHne. MHCTpYMEHTHI U
MTPUCTOCOOJIEHUS. PBIYaXXHbIE, IUCKOBBIE, THEBMATUUECKUE, DNEKTPU-
YeCKME HOXHUMUBI M UX UCMoab3oBaHMe. [IpMMeHEHNE UCKOBBIX MU JIEH -
TOUHLIX NI LIS pe3KH MeTtasia. Pe3ka Tpyb ¥ MeTaiiia abpa3uBHbIMU
KpyraMu. I1paBujia moab30BaHUS HHCTPYMEHTAMU H MeEXaHU3MaMU T11pU
pe3Ke. BO3MOXHEBIN Opak ¥ Mepbl ero NpeayripexXxacHusl.

OrnuinBaHye MeTal1a U ero npuMeHesyne. MHCTpYMEHTHI U ITPUCTIO-
cobieHUs1. I1pueMbl onmuanMBaHUsI LIMPOKUX U Y3KMX NPAMOJIMHENHBIX KU
napayuIe/IbHBIX IITOCKOCTEN. TopssonoK paboT 1pH ONMMIUBAaH MU COTIPSIKEH -
HbIX 104 pa3/IMUHbBIMU YraaMU noBepxHoOCcTeN. [IpoBepKka KayecTBa Oru-
JUBaHWS. MexaHuueckoe onunupadue. PacrnuinBaHue npsaMoInHE AHbIX
OTBEPCTUI, PACOHHBIX NPOUM U OTBEPCTHIA C NTOATOHKOM 110 1abJIoHaM U
BKJIaAbIIaM. bpak nmpr ONMUJIMBAHUU U MEDHI €TO TIPEAYTIPEXKACHMS.

Ceepaenue, 3enkosanue u pazgepmauleanue omeepcmiuil.

CBepieHure oTBepcTUii. MHCTpYyMEeHThI U npucnocobacHus. PyyHoe
M MEXaHUuecKoe CBeplieHue. Cepiia ¥ UX KOHCTPYKIMA. YIITBI 3aTOUKH

e,
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B 3aBUCUMOCTH OT 00padaTbhiBaeMOro Marepuala. YCTPOMCTBO U Ha-
CTPOMKA CBEPJUIbHbIX CTAHKOB. YCTAHOBKA M KPEMNIEHUE NTPOCBEPIIU-
BaecMoro Metaia. CBEPJAUIbHLIN NATPOH U ero YCTpouCcTBO. Ilepexon-
Hble BTYJIKY U UX Ha3HayeHUue. BuiOOp pexxuMoB CBEPJIEHHMS 110 TaOIM1-
ne. CpepJeHNe OTBEPCTUM MO paA3METKE, MO KOHIAYKTOpPY, Nox
pa3BepThiBaHUE. OXaXXneHUe UHCTPYMEHTOB. CBEPJIEHHUE MITYXUX OT-
BepCTUM. PyyHbIE, DJIEKTPUYECKHUE U IMHEBMATUUECKUE apeanu. VX yCT-
POUCTBO U NMpaBujia Noab30BaHUSI UMU.

3eHKEepOBAHUE OTBEPCTUM U ero HazHayeHue. MHCTpyMEHTHI U
npucnocodoneHuss. KOHCTpyKiMst 3¢ HKEPOB. 3€HKEPOBAHUE OTBEP-
CTUH ITOI TOJIOBKU BUHTOB M 3aKJIETIOK C TTOMOIULIO CBEPAUABHOIO
CTaHKAa. 3eHKOBKU, UX OTAUYUE OT 3EHKEPOB. 36HKOBAHMUE OTBEPCTUH
U ero NpUMeHEHHE.

Pa3BepTbiBaHNE OTBEPCTUH U €ro HazHauyeHue. MHCTpYMEHTHI U
npucnocodneHuss. KoHcTpykunu v nondop pa3sepTtok. Boridop pes3a-
Hus. [Ipunyck Metania Ha pa3pepTbiBaHue. Pa3BepThiBaHME CKBO3HbIX
U FAYXUX LUUMAWHOIPUUYECKUX OTBEPCTHMNA BPYUYHYIO U Ha cTtaHke. [Ipo-
LHECC Pa3BEPThIBAHMSI KOHUYECKUX OTBEPCTUM U €r0 OCOOEHHOCTH.

BO3MOXHBIM OpaK NMpU CBEPNIEHUU, 36 HKOBAHUU U PA3BEPTHLIBAHUY
M MEPLI €r0 NpeaAynpexXneHns.

Hapezanue pesvoul.

Pe3nba v ee HasHayeHue. MHCTpYMEHThI M MPUCTIOCOOAEHUS. Dne-
MEHTbI, NIPOPHUIU U CUCTEMbI PE3bObl. YCTPOUCTBO METYMKOB M ILIA-
leK. Boibop aMamMerpa CTepKHs o4 onpeaejeHHbIN pa3Mep HapyX-
HOWM pe3bObl. [londbop nMaMeTpa cBepsa MJisi CBep/aeHMsI OTBEPCTHUH 1O
3a0aHHbIN pa3dMep BHYTPEHHEH pe3b0bl. OCOOEHHOCTHU Hape3aHUs1 PE3b-
Obl B CKBO3HbIX U I1yXuX oTBepcTUsX. [1poBepKa pe3bObl KanubpamH.
HMcnonb3oBanne CTAaHKOB U Hape3aHUs pe3bObl. bpak npu Hapesa-
HUU pe3b0bl, MEPHI TTO €10 NPEAYITPEXKIECHUIO U CITOCOOL! YCTPAaHEHUSI.

Kaenka.

Knenka mertanna, ee npuMeHeHUe U HazHayeHue. MHCTpyMEHTh U
nprucnocodaeHust. OCOBEHHOCTH KJIENKH JIMCTOBOIO METala BCThIK U
BHaXJIECTKY. Kjiernka Metanna B X0J04HOM M ropsiyeM COCTOSIHUU, Pyy-
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Hasi 1 MEXaHU3UPOBAHHas1 kKuerka. Buabl 3aKjeNOo4yHbX IUBOB (OAHO- U
MHOIOpsSIIHbIE) Y UX Ha3HaueHUe. [TpoBepka nnameTpa 3akienok. [1po-
BEPKaA KAYeCTBA 3aKJIENMOYHBIX LLIBOB. BO3MOXHBIN OpakK nNpu KJIEMNKe U
MEPLI IO €ro MpeayrnpexIeHUIO.

Hauxka.

[1alika, ee HazHauYeHUe U NMpUMeHeHue. Matepuanbl U MHCTPYMEH -
ThI JUTSI BLITIOMTHEHWUS TasiNibHBIX padoT. MArkKue v TBepabie NMPUTION U
ux npumeHenue. Itoaroroska nosepxHocTeit. MarOCh! ¥ NPOTPaBLI, UX
COCTaB ¥ Ha3HaueHWe. bpak npu naike, Mepbl €ro NpeayrnpexxiaeHust u
CrIOCOObI YyCTpaHEHUs].

TEMA 4. MarepuajioBeeHue.

Yeprvie memaannot.

Ha3HayeHWe METALIOB U M30ENUIA U3 HUX, TPUMCHSIEMBIX B Kpa-
HOCTPOEHUU. HepHbIe MeTa/lJ1bl, IPUMEHSIEMbIE B KPAHOCTPOEeHUH. OC-
HOBHbIE CBEACHMS O MeTaanax. PU3nyecKkne, XUMU4YeCcKrue, MEXaHM-
YECKHE Y TEXHOJOTHUECKHUE CBOMCTBA METANIOB. 3aBUCUMOCTb CBOMNCTB
METAJIJIOB OT UX CTPYKTypbl. [ loHATHE 00 MCITBITAHUM METAIIOB.

YyryH. Criocobbl monydyeHus1, BUIbI, CBOMCTBA U 00JaCTh MpPUME-
HeHust. DaroCchbl M UX BAUSIHUE Ha Ka4eCcTBO YyryHa. Mapku uyryHa.

Cranb. I1pou3BoacTBo, cCBoOiCTBa, cCOpTa, KJ1acCuduUukaums, MapKu-
POBKA. YIJIEPOANUCTHIE U JeTMPOBAHHbIE CTAIU. BAUSIHWUE NEerupyroummx
3EMEHTOB HA KaUeCTBO cTau. Ctanu ¢ 0ocoObIMU CBOMCTBAMU. Map-
KUPOBKU CTAJIM B COOTBETCTBUU C rOCYAAPCTBEHHBIMU CTAHAAPTAMM.

Buabl 00paboTKu MeTannos. JIMTbe, KOBKA, IUTAMITOBKA, MPOKAT-
Ka, BoJloueHue. Ceapka, naika M JIyKeHHe, cliecapHasi 1 MeXaHu4ec-
Kasg o0paboTKa METAIOB PE3aHUEM. DIEKTPOTEPMMYECKUE U IJIEKT-
POXUMUUYECKUE METOIBI 00padOTKM METATOB. TepMuyeckas oopadboTka
CTAJIM: 3aKaJIKa, OTIYCK, OTXKHUI, HOpMaJu3aLusl.

XAMUKO-TEpMUUYECcKass obpaboTka CTanu. LEeMEHTaLUsI, a30TUPO-
BaHME, HMAHUPOBAHUE, aTUTUPOBAHUE, XpOMHUpoBaHHe. OOpaboTka
METAJLJTOB YJIBTPA3BYKOM M XOJIOIOM.

Ileemmnuvie Mmemanant u ux cniaeol.

3HAUYE€HHE UBETHbIX METAINIOB. OCHOBHBIE LIBETHbLIE METAJIITBI, TTPU-
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MEHSIEMbIE B KPAHOCTPOECHUH (ME1b, ATIOMUHUM, LIMHK, OJI0BO, HUKEND),
X CBOMCTBA U NpUMeHeHue, CruiaBbl UBETHBIX METAIOB (JIATYHb, OPOH -
3a, 0a00UTLI, CUIAYHUH U Ap.) U 001aCTh UX NpUMEHeHUs. focynapcTBeH -
Hple CTAaHOAPThI HA METAJLIIbI.

AHTUQPUKUUOHHEBIE CITJIaBBI HAa ONOBAHHOW U CBMHLIOBOM OCHO-
Bax. [Ipunou jerko- u tyrorvraBkue. Pnrocel. IIpUMeHeHe UBETHBIX
METAJJIOB B KPAHOCTPOEHUH.

Kopposua memaannos.

CYILLHOCTb U BUbl KOPPO3UU METAJUIOB. [leiACTBMUE pa3NnUuHbIX CPEN
Ha MEeTalibl. BUABl YUCTOTLI [TOBEPXHOCTU HA CTOMKOCTDL ITPOTUB KOP-
pPO3UU. 3alLIUTA TTOBEPXHOCTU METAJIJIOB OT KOppo3uu. HemeTtannnyec-
Kue NMOKpbITUSI. [TOKpBITHME TOBEPXHOCTH YEPHBIX METAJLJIOB APYTHUMH
METaNIaMU (CITOCOOBI U MPUMEHEHUE). 3allIUTHBIE TUIEHKU, NTOBEPX-
HOCTHAas 3aKajika, BOPOHEHME, a30TUPOBAHME U 1P.

INeKmpou30AAUUOHHBIE Mamepuaibl U nAACIMMAcCHl.

DJIEKTPOU3OJISILIMOHHbIE MaTepHabl, TPUMEHSIEMbIE B KPaHO-
CTPOEHMU U UX KJACCUDUKALIUS. DNEKTpUUeCcKass NPoUyHOCTb U30-
naTopoB. IpeboBaHUS K MEXAHUUYECKOU MPOYHOCTHU U30ASITOPOB. [a-
3000pa3HbIC M XUIKUE U3OJSIUHMOHHBIE MaTepuanbl. BOnMOKHUCTBIE
U30JISTUMOHHBIE MaTepualibl ((puOp, KAPTOH, JJAKOTKAHHU, acbecT), UX
CBOWICTBA U IMIpUMEHEHUE. MUHEpPaNbHBIE U KEPAMUYECKUE MaTEPU-
aJIel (papdop, CTEKNO, CIToaa U IP.) U UX TPUMEHEHHUE B KPAHOCT-
poeHUU. ECTECTBEHHbBI! U CUHTETUUECKUN KAaydyK U U3AECTIUSI U3
Hero. [lnacTmaccsl, UX BUABI, COCTAaB, CBOMCTBa U IIPUMEHEHUE B
KPaHOCTPOEHMUMH.

Bcnomoeameawsnvre mamepuanet.

Marepuaiibl, IpUMEHsIEMbIE 111 U3FOTOBACHMUS TOPMO3HbIX KOJI0-
IOK, CAIbHUKOB U MpokiaaokK. CMa30uHbIE MATEpUasbl, TIPUMEHSIE-
MbIE€ MPU 3KCTIyaTaluMu KpaHoB. CopTta Macea U ¢Ma3ok. CrocoOnl
XpPaHEHUs Macead ¥ CMA30K.

OOTHUpPOYHBIE, MTPOTUPOUHDBIE U IPOMBIBOUHbIE MaTEpHabl. TexHU-
yeCcKue TpeboBaHUSI K HUM U NMOPSIAOK UX XpaHeHUsl. AOpa3uBHbIC Ma-
TEpUaJibl, JJaKYU U KPACKH U UX IPUMEHEHUE.

- T — -
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TEMA 5. YUrenue yeprexxen U cxeM.

Jnemenmot yepuenus.

EnuvHbIE FrOCYIApPCTBEHHbIE CTAHAAPTHI HA KOHCTPYKTOPCKYIO 10-
KYMEHTaLU0. YepTeXXu U 3CKU3BbI, UX Ha3HAYEHUE U TpeOOBaHUS K
HUM. IHprudTel AMHUIA, MaclUiTaObl, HAAMUCU U pPA3MEPHBIC THUHUU HA
yeprexax. Buasl yeprexeit: pabouune n cobopouHbie. O003HAUYEHUS HA
yeprexkax Imocangok, I0MYCKOB M YUCTOTHI TIOBEPXHOCTH aeTanen. Cxe-
MBI 3JIEKTPUUYECKUE, MTHEBMAaTHUYECKUE U KWHEMATUUYECKHME U UX HA3HAa-
yeHUe. BUOLI 371eKTPUYECKUX CXEM: MPUHUUTNTUAJIbHbIE, BHEUIHUX CO-
CAMHEHUU, MOHTAXHbIE.

Yeprex. I1pssMOyronsbHbie 1 aKCOHOMETPUUECKHUE TPOEKIIMH.
IlocTpoeHue NpIMOYIronbHbIX TPOEKLIUH pa3JMYHbIX AeTancil. Pas-
MelleHue u3odpaxeHun. Ceuenuve. Paspesbl M JTUHUU oOphIiBa U
X 3HAYeHUE. BuInoJHeHWe CeYEeHW ¥ pa3pe30B Ha yepTexax. Ha-
HeceHue pasMepoB. BommonHenne Haanmucen. Crieuudukauus yep-
TEXA M ee HazHaueHue, CocCTaBjeHUe CrieuM@PuKaumii cOOPOYHO-
ro 4yepTexKa.

Ycaoenvte obo3navenusn na vepmexcax u cxemax.

YciioBHBIE O003HAYCHUS U UX Ha3HadyeHUe. O003HauYeHUsT Ha yep-
TE€Xax OCeN, CrML, 3y0uaTbix Konec, pe3bdbl, CBAPHbIX LIBOB U PE3b0O-
BbIX COEIWMHEHUN. YCAOBHBIE 0003HAYEHWS HA MALUMHOCTPOUTETbHBIX
U CTPOUTEJIbHBIX YepTExXax.

H3o06paxenue nprubopoB U annapaTrypbl Ha 3JEKTPUYECKUX CXe-
MaX. YCJIOBHBIE 0003HAYEHUS YV3JI0B 1 MEXAHU3MOB Ha KWHEMATHYEC-
KuX cxemax. YteHue anexkTpocxeM. CocTaBiaeHUE NPOCTbIX NEKTPH-
YECKNX U KUHEMATUUYECKUX CXEM.

Ymenue uepmexceu u cxem.

Ilopsinok U nocnenoBatTeibHOCTh YTEHUS yepTeKer. Pa3oop v yre-
HHE OEeTAIMPOBOUYHBIX K COOPOUYHBIX YEPTEXKEN, YEPTEXKEN Y3JIOB K ME-
XaHU3MOB MOCTOBOTO KpaHa ¢ YCTAHOBJIEHHEM B3aUMONEHCTBUA NCTa-
aer. TTopsaaok ¥ MOCIEn0BaTENbHOCTL pa3dopa INEKTPUIECKUX U KU -
HEMATHUUYECKUX CXeM. HTeHUE 3NIEKTPUUECKUX U KUHEMATUUECKUX CXEM

MOCTOBbBIX KPaHOB.
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TEMA 6. CBeaeHHS O TEXHUYECKOH MeXaHHUKe.

Honamusa o oeuxcenuu, cuae u pabome.

JIByxeHue U ero syuabl. I1yrhb, CKOPOCTL U BpeMsi ABUXEHUS. JIu-
HelHas U yriaoBasi CKOpocTh. CKOPOCTh BpaLLATEIbHOTO ABUXEHUS.

[ToHsITUE O CUJIE. DAEMEHTHI, Onpeacsiomme cuay. MiamepeHue u
rpadryeckoe u3odpaxeHue cuabl. CloXEeHHUE, pa3OXEHUE U Napan-
nenorpaMM cunl. LIeHTp TaXeCTH M ero ornpeaeneHme. YCTOMYNBOCTD H
paBHOBecHE Tej1a. MOMEHT CUJ U ero onpenesieHue. [1oHsaTHe o HeHT-
POOEXKHOW W LIEHTPOCTPEMUTEITBHON CUIJIE.

Tpenue, ero Buabl. KoadpduuueHT TpeHust. Mcnojib3oBaHKe IBe-
HUS TPEHUSI B TEXHUKE.

Pabora u ee onpeneneHue. MowHOCTL. EAMHULIBI U3MEPEHUST Pa-
O60Tbl YU MOLUHOCTU. KoahdUIIMEHT NONAE3HOI0 AeCTBUS, EI0 ONPEAC-
JIEHUE U Ha3HaUYEeHUeE.

Ocnoebt mamunosedeHuA.

HaxkyioHHag IOCKOCTh. YCJIOBHUS paBHOBECUSA TBEPIOTO Tesa Ha
HAKJIOHHOW TIJIOCKOCTU. BUHTOBAg AnHUS. KiuH, BUHT, BAHTOBOW
AOMKpaT. Pa3HOBUIHOCTU HAKJIOHHOM MAOCKOCTU. CHUCTEMA PbhIYATOB.
Pbiyary nepBoro v BTOporo pojaa. bioku noaBuXHBIC U HEMNOABUX-
Hbl€, ux npuMeHeHue. [lonucnacTt n ero HazHaueHue. Buabr coeamnHe-
HHI B MAUIMHOCTPOEHUH.

Jlonycku u nocaoku.

YHudukauus getajen v y3jioB MalliH. B3auMo3aMeHaeMOCTh Ie-
Taneu. [TonsaTue o nonyckax. CHuCTeMbl JOTTYCKOB OTBEPCTUM U BaNOB.

[TonsTre o nocaakax, ux Buasl. Ilocaaky ¢ 3a30pOM U C HATSIOM.
IIpriMepbl nocCanoK: ycTaHOBKA LIAPUKOBBLIX MOAIUMIIHMKOB Ha Bald U
Kopnyc. LlInoHoyHkble, WIULEBbIE COCAUHCHUS U OP.

ADCOJIIOTHas BEJIMUYMHA J0NYCKa U €€ 3aBUCUMOCTDb OT pa3mepa Jie-
Tanu. Jlpyrue pakTopsl, BIUSOLIME Ha a0COMIOTHYIO BEUUUHY IOIYC-
Ka: cucTeMa JOIYCKOB, POl MOCAAKH U T.I.

Hemaau mawun.

Bunwl coennHenunii getanei MalllMH: pa3beMHBIE U HEpa3beMHbIE.
Banbl 1 ocu. Pe3bboBble, LMIUHIAPUYECKHE U KOHUYECKHE, ILNTOHOY-
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Hble, 3yO4yarbie (LIIMLEBbIE), KIUHOBbIE, CBApHbIE coeanHeHus. [loa-
HIMITHUKY CKOJIBXEHUSI U KAYCHUst, UX IPEUMYILECTBA U HEJAOCTATKMU.
My®dThl. Tlepenaumn 3ybyartbie, yepBsYHbIC, LHENHbIC, GPUKLIMOHHBIE,
peMeHHbIe. OnpeacaeHne nepensaToyHoro yucna. Peaykropsl. bapa-
OaHBbl TS Lener U KaHaroB. TopMo3sa. XomoBoeie Kosneca. [1pyXuHb! U
peccopsl. KOHCTPYKTUBHEIE 3/1eMEHTBI MOCTOBOTO KPaHa.

Ilonamue o conpomueaenuu mamepuanos.

CBOMCTBA T€J: TBEPAOCTD, YIIPYIrOCTh, MJIACTUYHOCTh, XPYIKOCTb.
Bunael aeopMaluuu: pacTaXeHUe, CKaTue, U3rudb, KpyyeHue, CaBur
(cpes). dedopmanms Tena non aeicTBMEM BHEILLIHUX HArpy30K. BUabl
Harpy3ok, JeHUCTBYIOIIUX TIPpU padboTe MEXAHWU3MOB HaA BaJbl U OCH,
OIOPHI, YEPBAYHBIE U UWJIUHAPpHUYECKHE Kojeca. Harpy3ku, UCTIBITHI-
BACMBIC WITIOHKAMU U INIMLEBLIMUA COCOIVHEHUSIMU. MICXOOHBIE TaH-
HbIE€ IUIS pacyeTa JeTajlel MalluH.

TEMA 7. CBesteHns no 3J1eKTPOTEXHUKE H JIEKTPOODOPYAOBAHHIO IPY-
3010/ Ib€MHbIX KPAHOB.

Hocmosnnoii mox.

PoJib 37IEKTPO3HEPTUH B TPOMBIIIJIEHHOCTH. DHEpreTHIecKas Cr-
creMa Poccnu. Pusuyeckasi CyLIHOCTD 3J1eKTpyuecTBa. [1oCTOSIHHbIN
TOK, €ro nojydyeHue. EnMHUUIB U3MepeHMs CUIbl ToKa. MarHuMTHoe
noJjie, MHAYKUUsI. MarHnutTHoe, XUMUUYCCKOE U TEMJIOBOE NECHACTBUE
TOKA. IanbBaHUUYECKUE DAEMEHTBI. AKKYMVYJISSTOPbI. DJIEKTPOABUXKY-
11ast cuJa.

Iepemennwtii mok.

OCHOBHBIE OTIPEACEHUS Y XapaKTEePUCTUKH TIEPEMEHHOTO TOKA (Ya-
CTOTA W NEPUON). XapaKTEePUCTUKA Y CYLLIHOCTh TpeX(a3HOro TOKa, €Tro
MOJYYEHUE, MOIHOCTL. MI3MEHeHe MOIIHOCTH Tpexda3HOTo TOKa B
3aBMCYMOCTH OT HAarpy3ku (paBHOMEPHAsI U HEPAaBHOMEPHAast, aKTUBHAA,
peakTuMBHasl, cMellaHHas). O0aacTb NpUMEHEHUs1 Tpexda3Horo Toka.

IREeKMPUHECKAA UEND.

[ToHaTue 00 anekTpnuyeckoi Henu. 3akoH OMa. TToTtepn Hanps-
KEHUA B JIEKTPUUYECKOM LIENU. BKIIoueHNne B LieNb UCTOYHMKOB TOKA
U PE3UCTOPOB (MMOCAEIOBATEIBLHOE, NTApAIEIbHOE, CMelnanHoe). [ep-

i
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Bblit 1 BTOpOM 3aKOHbI Kupxroda. YCTpOUCTBO U MIPUMEHEHHUE B IJIEKT-
pUYECKUX LIEMSIX peocTaTa U npeaoxpaHurenei. Marepuanbl, Npume-
HSEMbIE B BJIEKTPHUUYECKUX LIETISIX.

JaexkmpumecKue Mawunsl U4 mpancghopmamopbl.

OCHOBHBIE YaCTU BNEKTPUUECKUX MAIOUH. DJIEKTPOMALUUHEI T10-
CTOSTHHOTO TOKa, UX Ha3HAUEHUEe U MPUHLMUT padoThl. INEeKTpOMAalLLI K-
HBI MTEPEMEHHOI0 TOKAa. ACUMHXPOHHBIE IBUTATENIN C (PA3HBIM U KOPOT-
KO3aMKHYTbIM POTOPOM M MUX IIpUMeHeHue. PeryaupoBaHue 4acTOThI
BpallieHUsl poTopa. PesepcupoBaHue.

CHUHXpOHHBIE MAlLLIMHbL, UX YCTPOMUCTBO M HaszHayeHue. Ilutanue
0OMOTOK BO30OYXIEHUA reHepaTopa. O0paTUMOCTb CHHXPOHHBIX Ma-
IWnH., CUHXPOHHEBIE NBUTATENU, UX YCTPONCTBO, TIYCK B XOHX U TNPUME-
HeHre. COeAMHEHUE OOMOTOK 3JIEKTPOABUTATENEN «3BE3NOW» U «Tpe-
YFOJIBHUKOM»,

TpancopMaTophbl, UX Ha3HaYeHHUE, YCTPOWCTBO U MOILIHOCTh. KO-
3P PUUMEHT TpaHChopmauuu. OaHo- U Tpexda3Hble TpaHCcHOPMaTO-
pbl. M3aMepuTebHble TpaHC(HPOPMATOPbI TOKA M HATIPSIKEH M.

Jaexmpousmepumednvitvlie npubopbsl.

CriocoObl U3MEPEHUST HANIPSKEHUS 2JieKTpruueckoro toka. Kiac-
cCuUKaUUSA M3MEPUTENBLHBIX TPUOOPOB: MAaTHUTHO-3JIEKTPUUECKUE,
3JIEKTPOMATrHUTHBIE, 3JIEKTPOIMHAMUUYECKHUE, TEIJIOBBIE U WHIYKIM-
OHHBIE. [TopsanoK M3MepeHUs TIapaMeTpOB 3MEKTPUUYECKOTO TOKA.
BknioueHue B Lienb BOJBTMETPA, aMIlepMeTpa U Opyrux npubopos.

Daexkmpuueckue 31emMeHmsl U ycmpoiicmea.

[1oaynpoBOAHUKOBBIE 3JEMEHTHI (AMOAbI, TPAH3UCTOPbI, MUKPO-
CXEMbI). YCTpOMCTBA Ha 0a3€ 3JIEKTPOHHbIX 3AeMEHTOB. YIHAMKATOPL!.
[Ipeobpa3oBaTeny (BbINPSIMUTENIN, peryasitopbl). CTabuUnu3aTophl.

[ToHsTTHE O MUKPOIEKTPOHHBIX U MUKPOTIPOLIECCOPHBIX YCTPOMCTBAX.

Jnexkmpoobopyooeanue KpaHoe.

DNEKTpOOOOPYAOBAHHE M annaparypa, NpuMeHseMble Ha KpaHax
(3JIEKTpOABUIaTEN, IYCKATENU, BBIKJIIOUATENHN, PEOCTAThI, PYyOUIb-
HUKHM U Ip.), UX HA3HAYECHUE, KOHCTPYKTUBHBIE OCOOEHHOCTU U pa3-
MELIIEHUE.
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TposuiefiHbIe MTPOBOIA U TOKOITPUEMHUKHU, UX PACITOJOXEHUE U KPEI-
JIEHHE Ha MOCTOBOM KpaHe. IuOkuit kKadbeab ¥ MOABUXXHOM CKOJMb3SI1IHUIA
KOHTAKT L)1 1104844 ITUTaHUS K ToKonnpueMHukKaM. Ilpuboper mis or-
KJIIOYEHHUS TPOIJICHHbBIX TPOBOJOB B MOMEHT OTKPbITHA JKOKOB. Pacmo-
JTOXKEHUE TPUOOPOB KOHTPOJS M YIIPaBIECHUS B KAOMHE KpaHa.

3alUUTHBIE TIAHETW, KOHTAKTOPhI, peJie, UX YCTPOUCTBO U Ha3Haye-
Hue. MakcuMaiibHoe pene. KoHTposiepsl 1 KOMAHIOKOHTPOIIIEPSI, UX
Ha3HaYE€HUE, YCTPONCTBO U MPUHLIMIT IEACTBUSL. MarHUTHbIe MyCcKaTe .

CuJIOBbIE NMOJYNPOBOAHUKOBbBIE BBIIIPSIMUTEIN U PETYIATOPHI.

DAECKTPOMATHUTDI, 3NEKTPOrUApOTONAKATEAU. JNMHHOX010BOM Kpa-
HOBBIV MATHUT TpeX(dpa3HOTO TOKA U KOPOTKOXOOOBOI TOPMO3HOU Mar-
HUT IMTOCTOSIHHOTO TOKA. YCTPOMCTBO TOPMO3HBIX MAaTHUTOB U UX e -
CTBHE. DJIEKTPOTONKATENN, UX YCTPONCTBO U Ha3HadyeHue. [py3ononsb-
eMHBIE BJICKTPOMATHUTHL.

Pe3ucTopel, ux Ha3HaYeHUe U ycTpoicTBo. I1ycK anekrpoaBurare-
JI1 U pETYNUPOBAHME YACTOTHI BpalLEHWsT POTOpa.

DIEKTPOU3IMEDPUTENbHBIE NPUOOPH! U TPAHC(HOPMATOPHI, YCTAHOB-
JIEHHbIE HA MOCTOBOM KpaHe. VX pacrnojioXeHUE U Ha3HauYeHUe.

ITpoBona u xabenau, ux Mapxm. KOHTPOJIb COCTOSTHUS TIPOBOIOB.

3alnTHas arnrmnaparypa IJIaBHBIX 1 BCTIOMOraTeabHBIX LEernel Kpa-
Ha. BUOBI ruiaBkux npenoxpaHutesne. KOHUEBbIE BBIKITIOYATENU, X
YCTPOUCTBO U Ha3HaYcHUe.

KutaccuukaLuss KpaHOBbIX MEXAHU3MOB C 3JIEKTPUYECKUM IIPU-
BO/IOM B 3aBUCUMOCTU OT UHTCHCUBHOCTHU PaOOTHI.

DNEKTPUYECCKHME CXEMbl MOCTOBBIX KPaHOB (KpaH-0aloK, 31eKTPO-
Tajleil, MOHOPEJIbCOBBIX TeaeXeK). Pa3zdoop padoThl DJIOKMPOBOK 31EK-
TPUYECCKUX LIENEN KPAHOB.

TEMA 8. YcTpoiicTBO KPaHOB MOCTOBOIO THNA.

OcrogéHble mexnuueckue xapaKkmepucmuxku Kpauda.

OO611Me CBEeICHUs O KpaHaX MOCTOBOIro Tura (MOCTOBbIE, KO3JI0-
BbIE, IITA0EIEPHI, MOABECHBIE, KAOEHBHbBIE, MOJYKO3IO0OBbIE U Ap.). Ha-
3HAUCHME KpaHOB. [eXHHUYeCcKas XapakKTepuCcTUKa KPaHOB: TPY30TOIb-
EMHOCTB, TIPOJIET UITH LIUPUHA OOCITYKMBAEMOW MIOLAAKHA, HAUOOAL-
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111a51 BbICOTA [TOAbEMA IPY30BOr0 KPKOKa, CKOPOCTL I1epEABUXKEHWS Kpa-
Ha (MOCTa, Onop # T.I1.), CKOPOCTb NEPEABUKEHUS TPY30BOU TEIEXKKH,
CKOPOCTb [10oabeMa Ipy3a, CyMMapHasi MOLLHOCTb 3JIEKTPOINBUraTeien
(IIpMBOIA NEPEMELLEHUS KpaHa UJIW MOCTA KpaHa, IIpMBOIA IPY30I101b-
eMHOM TeNeXKH, TPUBoaa jiedbeaku, rabapuTHbeIe pasMepsl (ILIUPUHA,
BbICOTA, IUIMHA), Macca KpaHa.

Yempoiicmeo y3108, mexaHuzmoe u npubopoe bezonacHocmu Kpamoe
MOCMO06020 muna.

MeTannoKOHCTPYKLIMY KpaHa: MOCT, paMa Irpy30M0AbeMHOM TEIEXK -
KU, OrpaxkaeHus, KabMHa, JeCTHUIDbI, IJIOLAIKY IJIST OOCIYXKMBAHMS].

XONOBLIE TEJIEXKKHU TIepeIBUXEHUST MOCTA KpaHa, UX YCTPONCTBO M
TPEeOOBAHUA K HUM.

[TpuBOIBI XOOOBBIX KOEC (MHAWBUIAYAITLHBIN M LEHTpaTbHEI). OCco-
OCHHOCTH XOHOBLIX TEJIEXKEK KPAaHOB (ITPUBOOHLIX U HETIPUBOIHLIX).

YCTpOoMCTBO NIPUBOAA XOOOBBIX TEJIEXKEK MOCTA: NEKTPOINBUTaTENb,
MydTa, peAyKTOp, TOPMO3HOE YCTPOMCTBO KOJIOAOYHOIO TUNA C 2/EKT-
POMAarHUTOM, KaTKH1 IJIS1 NePEABMKEHMSI TEJIEXKKU MO0 KPAHOBOMY MYTH.

bydepHbie ycTpoicTBa MOCTa KpaHa M MX Ha3HayeHue. IlpuHuMn
IEVCTBUS 3JIEKTPOTIPUBONOB TSI aBTOMAaTHUYECKOTO BBRIKIIIOYEHHNS X0na
MOCTa B KOHEYHBIX MYHKTaX (KOHUEBLIE BLIKIIIOUATEIIN).

O3HaKkoOMJIeHHE C OCHOBHBIMU TUTTOBBIMA KUHEMATUYECKUMU CXE-
MaM¥M MeXaHU3MOB TIEpeaBUXEHUST KPAaHOB.

O3HaKOMJIEHUE C PENbCOBBIMM 3axBaTaMU, NIPUMEHSIEMBIMU B XO-
JOBBIX YCTPOMCTBaX KPaHOB.

Ipy3oBast Tenexka s nepeMelieHus1 paboueit 4acTu MexaHU3Ma
rnoobeMa rpy3a u €€ yCTpomcrBo. XOA0BOE YCTPOMCTBO I'PYy30BOM Te-
JeXKH. YCTPOUCTBO NpuBOAA: IIPUBOAHOUN Baj, 3JEKTPOIABUIaTE/b,
MydTa, peoIyKTOp, XOOOBLEIE KoJjieca ISl NepeABUXKEHUS TEJEXKHU, TOP-
MO3HOE YCTPOMCTBO ¢ MarHuToM. bydepHoe yCTpOHCTBO IPy30BOHM Te-
JIEXXKW ¥ €ro Ha3HauyeHue.

Ipy3ononbeMHas nebenka U ee HazHaueHue. Knaccudukanus ne-
OENOK 11O TUMY MUCIIOJb3YEMbIX B HUX I'Py303axBaTHbLIX YCTPOUCTB U
NPUCTIOCO0JIEHMM (KPIOKOBbIE, IPpeNDEPHBIC, MATHUTHLIE). YCTPOHACTBO
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rpy30noabeMHOM aedeaku. JdBa TMna rpy3onoabeMHBIX 1E0EI0K: C O-
HUM IJIaBHBIM MEXaHM3MOM MOAbEMA Ipy3a U ¢ IBYMI MEXaHU3MaMHU
[IOAbEMA I'PY3a — [M1aBHbIM U BCcoMorarte/bHbiM. O00pya0oBaHUE IPY-
30MM0ABEMHON NeOeAKHU ¢ ONHUM MEXaHU3MOM [0AbeMA.

YcTpoicTBO MEXaHHW3Ma ITOABbEMA M €0 COCTAaBHbBIX pA0OYUX YACTEMN:
3JIEKTPOABUTATENI, PEAYKTOPA, bapabaHa n1edbeaku IS KaHata, TOPpMO3-
HOT'O HIKWBA C KOJIOJOYHBIM TOPMO30M, TOPMO3HOTO MATHUTA, KOHIIE-
BOTO BbIKJIIOUATEJISI, OTPAaHUYUTENS ITOAbEMA I'Ppy3a, KAHATHO-0JOYHOTO
MNOJUCIACTA, KPXOKa WM APYroro yCTpoucTBa LISt 3aXBaTa rpysa.

O3HAaKOMJICHME C OCHOBHBIMM CXeMaMM 3aracOBKU KAHATOB B IO-
JTVCTIACTHBIX YCTPOMCTBAX JIeOEOKHU.

KabuHa KpaHoOB U ee Ha3HaueHUue. THUnbpl KAOUH KpaHOB. KabUHA
VIIpaABJICHUS U KaOWHAa I1st OOCHYXXUBAHUS [NTIaBHBIX TPOJUIEHHBIX MTPO-
BOOOB. YCTPOMCTBO KaOWMH M UX KOHCTPYKTHUBHBIE OCODEHHOCTH.

MpnGopw! yripaBieHUs 1 3aekTpoodopynosaHuve. [1pndoph! yripas-
JIEHUS U 3JIeKTpoarinaparypa, pasMeuieHHbie B KaOUHax.

Crocob ToKonoaBonaa K KpaHaM.

Brioop criocoba TokornoaBoaa K KpaHaM B 3aBUCUMOCTH OT UX MOLLI-
HOCTH (TPYy30TTOABEMHOCTH).

O3HaKOMJEHHE C TOKOIOABOAOM JUISI KPAHOB OTHOCHUTEJILHO He-
OOJTBIION TPY30TIONBLEMHOCTH.

Mapku kabesneit, TpUMeHseMbIX LIS NMUTAHUS KPAHOB.

KaoenabHble OapabaHbl 1 UX YCTPOUCTBO.

[lpuHuMnuanbHas cxeMa NMUTAHUS JIEKTPOABUraTeje U Apyrux
[IOTPEOUTEIEN IJIEKTPOIHEPIUU MOCTOBbBIX U KO3JIOBLIX KPAHOB.

Annaparypa yrpaBieHHUsI KpaHaMU.

KoHTposiepbl U KOMAaHAOKOHTPO/LIEPbI, UX HA3HAYEHUE U MTPUH-
LIUTT OEUCTBUSL.

MarHuTHbIe ITycKaTeIu U UX Ha3HaYeHue. JInCcTaHUMOHHOE YIIpaB-
JICHUE SNIEKTPOABHUTATENIAMU (ITYCK, PEBEPC, TOPMOXKEHNE, OTKITIOUEHUE).

3aluUTHbIE YCTPOUCTBA KPAaHOB (3alUMTHbIE MAHEINW) U MX Ha3Ha-
YeHMUE.

IlnaBkue npenoxpaHUTEIN, UX YCTPONCTBO U Ha3HAYECHHUE.
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[Tpubophi 0e30racHOCTU. OrpaHUYUTENN padOUYUX IBUXKEHUHN Me-
xaHu3MoOB KpaHa. KoHleBble BbikAoyateau. OrpaHUYUTENN [PYy30-
NOABLEMHOCTHU. AHEMOMETPbL. MIX Ha3HAUEHUE U YCTPOMCTBO. Perucr-
paTopbl NapaMeTPOB M ap.

Ppiuary, menajy m KHOTKY yripasiaeHUs. IpeOOBaHus, NMPEIbSIB-
nsieMble K HUM. YCUJTUS, IOTNYCKAEMDbIE TTPH MNMOJIL30BAHMY phiyaramu u
negajsiMu,

O3HaKOMJIEHUE C INEKTPUUYECKUMHU CXeMaMU yIpaBlieHUs] [MPUBO-
AaMU, CXEMaMu APYIrUX CUCTEM M LIENEU KPaHOB.

YCTpOMUCTBO KPAHOBLIX NMYTEN U TPEOOBAHUSI K HUM.

Yupasaenue kpanamu.

M 3yueHue pyKOBOACTB IO 3KCIIIyaTall KPaHOB U TUITOBLIX (MPO-
M3BOACTBEHHDLIX) MHCTPYKUMK IUTST KPAHOBLUWKOB IO 0€30MaCHOM 3K-
CrIyaTauuMu KpaHOB.

OCHOBHBIE TPEOOBAHMST MHCTPYKLIUN K YINIPABACHUIO KPAHOM.

OCMOTp M NpOBEpKa 3JIEKTPOOOOPYAOBAHUS U 3J1EKTpoanapary-
Dbl KPAHOB U NPUOOPOB 0€30MaCHOCTH.

BxJtoyeHue M BbIKJIIOYEHUE MEXAaHMU3MOB IEPEABUXEHUST. MOCTOB,
TeNeXeK, JJIeOeNOK, KPIOKOBBIX 000MM U ap.

[TonxioueHue KpaHa K 37EKTPOCETH.

BxiroueHe MexaHu3Ma TiepeaBuXeHs1 KpaHa Wi MocTa Ut Tie-
peEMELIEHUS MO OOCTYXXKMBAEMOM paboyer NIIOLIAAKE C NEPEKITIOYEHHN -
€M I8 NEPEMELLUEHNMS B NMPOTHUBONIONAOXHOM HANpPaBJICHHUN.

BxuttoueHue MexaHu3Ma rnepeaByuXeHusl Ipy30BOH TENEXKU NS
NnepeMeilecHUs o MOCTY UMAM Dajike KpaHa ¢ NepeKIOYEeHUEM 14 T1e-
peMellleHUsa B NPOTUBONOJOXHOM HamnpaBjlCHUMU.

BxutoueHue B paboTy rpy30Boi JiedOenku, KaHaTHO-0JIOUHbIX TTO-
JJUCTIACTOB U TPy303aXBAaTHOTO NPUCITOCODNEHUS B OHOM M3 HanpaBs-
JIEHUN (BHU3 WM BBEPX) C TIEPEKIIIOYEHUEM Ha NPOTHUBOTIONOXHOE
HarpaBJeHUE.

[lpoBepka HaneXHOCTU AEHCTBUS TOPMO3HBIX YCTPOMCTB. AMpPO-
OMpOBaHWE ABUXEHUSI KPAHOB, NEpEMELLEHMS FPY30BOil TeJIEXKH, pa-
OOTbI JieOEIKU Ha yAEpXKaHUe rpy3a B TpeOyeMOM TMONMOXEHUU.
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[lpoBepKa KOHUEBbIX BbIKJKOYATEAECH MPEACAbHbIX NMEPEMELLEHNUN
KpaHa U TEJIEXKKHU.

OcBOeHUE NIPUEMOB YIIpaBAEHUSI KpaHAMM.

BoinoaHeHue padoT 1o NOabEMY, NEPEMEILEHMIO U ONYCKAHUIO IPY-
30B. JdepxKaHue rpy30B Ha Becy B 3aJaHHOM TMOJIOXEHUW C NIPUMEHE-
HHEM 3HAKOBOW U 3BYKOBOM CUTHAJIM3aLUIUU IMepel IMyCKOM U OCTaHOB-
KOM KpaHa W Iepel BHIINOTHEHUEM KaxXIoi padouei ornepalni.

TEMA 9. YcTpoicTBO rpy303aXBaTHBIX OPraHos.

Obuue ceedenun o 2py303axeamuslx Op2aHax.

HasHaueHue U odnacTb NMPpUMEHEHUS KPIOKOB, 2JIEKTPOMArHuToB,
rpevidpepos.

Ha3HaueHue U KOHCTPYKTHUBHBIE OCOOEHHOCTH KPIOKOB. Kproku
KOBaHbIEC, LUTAMITIOBAHHbIE, [LUIACTUHYATBIE, ONHO- U AByporue. Kpio-
KOBbIC [TOABECKH.

Ha3zHayeHue ¥ KOHCTPYKTUBHbIE OCOOEHHOCTHU rpeidepos. Ipei-
(pepbl OAHO- U OBYXKAHAaTHBbIE, NMPUBOAHLBIE. [pedepsbl ABYyX- U MHO-
rouyearocTHbie. [IpyHUMNT IeACTBUST MHOTOUYEITIOCTHBIX Tperdepos.

Ha3HayeHUe U KOHCTPYKTUBHBIE OCOOEHHOCTHU 31€KTPOMATHUTOB,
DPUHLUI MX AeUCTBUA. [lopsaaok ocMOTpa rpy3o3axBaTHbIX OPraHoOB
1 HOPMBbI OpakKOBKM.

TEMA 10. CbheMHbie rpy303axBaTHbie PUCIOCOONEHUS U TApa.

CheMHBIE TPY303aXBaTHBIE TTPUCTIOCOOJIEHUS, TIPUMEHSIEMBIE TTPU
[MOABEME U TEPEMELLIEHUM PA3JIMUHBIX TPY30B KpaHAMU. CTPOITHI Ka-
HATHBIE U LECITHBIE ONHO- © MHOTOBETBEBbBIC, TPABEPCHI, 3aXBATh! (B TOM
YUCJIe KJielleBble U rpeitdepHele).

TpeboBaHMst O€301MaCHOCTU K BbIOOPY MaTepHAIOB 151 U3TOTOBJIE-
HUA I'Py303aXBaTHbIX YCTPOMCTB U NPUCIIOCODJEHUM, K UX U3TOTOBJIE-
HWIO ¥ 3KCIUTyaTaluuy.,

OCHOBHBIC MaTepHanbl Il U3rOTOBJICHUS TPYy303aXBATHBIX YCT-
POUCTB U MPUCTIOCODJICHUM.

KOHCTPYKUUHM CTANBHBIX KAHATOB. YCJIOBHOE ODO3HAUYEHUE Ka-

HATOB.
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[MoHsiTHE O pa3pbiBHOM YCUIIMH Y KOIDDULIMEHTE 3ariaca IpO4YHOC-
TU CTAJIbHbBIX KAHATOB.

CriocoObl KperjieHUs1 KOHLIOB KAHATOB K I'py303aXBaTHhIM YCTPOM -
CTBaAM U NPUCHOCODNEHUIM: 3aITUVIETKON, O0>XXKMMHBIMU BTYJIKAMU, BUH -
TOBBIMU 3aXXKUMaMM U 1p.

CBapHblIe LETTU, UX TPHUMEHEHHUE B I'PY303aXBATHBIX NMPUCTIOCOOITE-
HUsIX. CpaBHUTENBHAA HOJTOBCUHOCTD H HAAEXKHOCTH LETEH.

PaccMOTpeHUE U U3ydeHHWEe OCHOBHBIX I'PYy303aXBaTHbIX YCTPOMNCTR
U rpUcnocodseHu, NpUMEHSIEeMbIX IJis [IOAbEMA U TIEPEMELLIEHUS
pPa3INYHbIX IPY3OB.

CTpomnbl KAHATHBIE ONHO-, IIBYX-, YETHIPEX- U 1IECTHBETBEBbIE
MeTaeBbie U UX Ha3HaAYeHUe.

CTpornbl IENHbIE OOHO-, IBYX-, TPEX~ U YETHIPEXBETBEBbLIE Y UX Ha-
3HaYeHue.

TpaBepcCh! MPOAOJIbHBIE, TONEPEUHbIE U KPECTOOOPA3HbIE C THOKHU-
MU KAHATHBIMA MJIM LENHBIMKY CTPOMAMU UM C XKECTKUMU (LUTAHTIO-
BbIMM) 3aXBaTaMH.

Ipy303axBaTHbie YCTPOMUCTBA, KOMIUIEKTYIOLME IPY303aXBaTHbIE TIPU-
CTIOCOONIEHUA: KPIOKW, CKOOBI TPY30BBIe, TIONBECKU OOHO- U TPEX3BEHHBIE.

O3HaKOMIJIEHUE C FPY303axXBaTHBIMY TIPUCTIOCOONIEHMSIMU 3AKUMHO-
ro ¥ 3a4epIibIBAIOLLETO TIPUHLIMITA IEWRCTBUS: KITCILIEBLIMHA U rpeidep-
HBIMHU 3axBaTaMW. Ha3HauyeHuMe KelleBbiX ¥ rpeiiepHbIX 3aXBaTOB.

HUcnbiTaHUE rpy303axXBaTHBIX IIPUCIIOCOOIEHUI B COOTBETCTBUU C
TpedboBaHusIMU [1paBui.

BbiOop chbeMHbIX Ipy303axBaTHbIX NPUCIIOCOONAEHUI U Tapbl A9
CTPOITOBKY WU 3aXXUMa I'Ppy30B, YIOXEHHbBIX Ha NMOJIOHbI, B KOHTEH -
HEPbI Y T.J1., 4 TAKXKE LI KpYyNHOTabapUTHbLIX Ipy30B: DaJ0K, TpyoO,
JIECOMATEPUAIOB, KOHCTPYKUMH M Ap. (U1 KpaHOBILMKOB 3-TO pa3psi-
[a JUTUHA KPYNHorabapuTHBIX rpy30B 00see 3 M) ¢ COOMIOIEHNEM TIpa-
BUJT OE30ITACHOCTH.

HN3yyeHUEe OCHOBHBIX CXEM CTPOIOBKU WIN APYTUX CITIOCOOOB yaep-
XaHust rpy30B. OOBSI3KOM, 3aLICNKOW, MOAAEPXKOM, 3aXXUMOM, 3ayep-
MbIBAHKWEM U AP.
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Y31b1, NCTAM U APYTrU€E CIIOCOObI KAHATHOM OOBSI3KU MPY30B.
OCHOBHbIE TpeOOBAHMSI MO IKCIJyaTaLLMU IPy303axXBATHbIX YCT-
poiicTB. Tlopsanok oCcMOTpa rpy3o3axBaTHbIX YCTPOMUCTB U HOPMbI UX

OpPaKOBKM.
O01IMe CBEOeHUS O TApe N €€ KOHCTPYKTUBHBIE OCOOEHHOCTM.

HasnaueHue SMKOB, NMOANOHOB, KOHTEMHEPOB, DoueK. Tpebona-
HUS TTPABUJI TEXHUKN O€30TIaCHOCTU U TEXHUUYECKUX YCIIOBUI K HECY-
e tape. Ilopsanok ocMOTpa ¥ HOpMbl OPAKOBKHU Taphbl.

TEMA 11. Dkcnayarauus, TeXHHYeCKoe 00CaAYKHBAHHE U PEMOHT
KPaHOB.

Ilpouseoocmeo pabom kpanamu.

[py30onoaseMHOCThL KpaHa,

ObecrnieyeHure padOThl KpaHa ¢ HOMMHAIbHOMW IPY30N0ABEMHOCThIO
(0€3 mneperpysku).

TpeboBaHus1 K 00BSI3KE, CTPOIIOBKE, Pa3BsI3bIBAHUIO U PACCTPOIIOBKE
PATAYHBIX IPY30B: MUIOTa0apUTHBIX (MEJTKOKYCKOBbIE M MEJTKOIITYYHBIE,
YIIOKEHHBIE Ha TIOIIOHBI U B KOHTEWHEPH!) C TIPUMEHEHHEM KAHATHBIX
WJIN LEMHBIX CTPOIMOB, CPEeIHETrabapUTHLIX (O0OPYIOBAHUE U KOHCTPYK-
LMN) C IPUMEHEHHUEM ODBA30YHbIX KAHATOB U MHOTOBETBEBbIX KAHATHBIX
M LETHBIX CTPOIOB; KPYNMHOradapuTHbIX U JIMHHOMEPHBIX (KOHCTPYK-
1IUM, JIECOMATEPHAJIBI JJIMHOM A0 3 M) C IIPUMEHEHUEM OOBSI30UHBIX Ka-
HATOB, MHOI'OBETBEBBIX WM LEMHbLIX CTPOITOB U TpaBepc.

OnpenesieHMUE N0 BHELIHEMY BUAY MACChi TPY30B IIPU BbINMOJTHEHUU
ornepauui 1o CTponoBKE U PacCTPONOBKE I'Py30B.

O3HaKOMJIEHUE C TTpaBUIIAMU 3HAKOBOM CUTHAJTU3ALUN, TIPUMEHSI-
eMOM NMpU NEepeMELLIEHUN TPY30B KPaHaAMU.

[Topstnoxk nomauyu 3BYKOBBIX CUTHAJIOB KPAHOBILIMKOM ITPH MOIBE-
M€ Y NepeMELLEHUM IPY30B (CUTHAaIbI TOAAKOTCS Mepen HayaJloM U Mo
OKOHYaHUHU KaXa0ro padoyero aBuxeHus ).

Bpinno/sIHEHUE OCHOBHLIX TPeOOBaHMM TEXHONOIMUYECKUX perjlaMeH-
TOB (CXEM CTPOITOBKU I'PY30B U Ip.) TIPU TTPOU3BOACTBE padOT KpaHa-
MU. Mepbt 0€30TTaCHOCTH TTIPU MOABEME U TIEPEMELIEHUN METKOLUTYY-
HBIX TPY30B, XeJ€300€TOHHBIX 1 OETOHHBIX U3, [1paBuJia BbITIOJ-
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HEH M1 ITOrPy304HO-PA3rpy304HbIX PAa0OT (IOrpy3Ka M pa3rpy3kKa rnoay-
BaroHoB, rmiaarTdopM, aBTOMallMH, BAarOHETOK) KpaHaMu. Mcpbl 6€30-
NacHOCTU MpPHU MCMOJb30BAHUU rperdepa MM JEKTPOMardura aJist
noabeMa 1 nepemMelieHus rpy3oB. OnacHbIC 30HbI, Tie pabOTal0oT Mar-
HUTHBIE U IperdEepPHbIE KPAHBI.

Mepbl 6€30TT1aCHOCTH TpU padoTe KpaHa (HEOONYILEHMNE HAXOX1e-
HUS BO3JIe padOTaloIIEero KpaHa, rnooabeMa M lnepeMenieHnda rpysa ¢
HAXOOSILLIMMUCS NMPU HEM JIIOAbLMU U T.1.). I1opsaaok opopMaeHUs Ha-
psina-gonycka. I1opsinok nmoarotoBKM KpaHa st NpoBeAeHUST PEMOH -
THBIX padoT.

ITOHSsITUE O TEXHNYECKOM OOCTYVXKUBAHUW KPAaHOB.

O3HakoOMJIEHHWE C PYKOBOIACTBAMMU IO DKCIJIyaTalluU KpaHoB. Buinb!
U TIEPUOANYHOCTL TEXHUUYECKOTO OCMOTPa KpaHOB. Mephbl 6e301MacHO-
CTHU TIPU NPOBEACHUU TEXHUUYECKOTO OOCNYXKMBAHUST KPAHOB.

ITopssmoK NpoBEpPKM TOPMO30B U peEryanpyroiux yctpomcTs. [1po-
BepKa npubopoB 06e3onacHocTy. OCMOTP MEXaHM3MOB, KAHATOB 1 Me-
TAJJIOKOHCTPYKLUHWH.

Buabl 1 nepuroabl NPOBEACHUST TEXHMYECKOTO OCBUIETEIAbCTBOBA-
HUST KpaHOB. HacTUYHOE M IMOJHOE TEXHUYECKOE OCBUIETEILCTBOBA-
Hue KpaHOB. CTaTUYECKKE U IUHAMUUYECKME UCTIBITAHNS KpaHOoB. [1o-
psIIOK 0OCIea0BAHUA KpaHa, OTpaboTaBIIETO CPOK CIIYXKOBI.

CucreMa TIaHOBO-TIPEeAYTIpEINTENBHOTO PEMOHTA.

OpraHu3auys peMOHTHOM ¢nyX0bl npeanpusatus. [lodstue o Mex-
PEMOHTHOM LUMKJIE U €ro CTpykrype. I1opsaaok BeIBOAA KpaHa B PEMOHT.
OCHOBHbi€ 00S13aHHOCTY KPAaHOBLIMKA NPU BBINIOJHEHUN PEMOHTHBIX
padoT. Mepbl 0€30NacCHOCTHU TIPM BLINTOJTHEHHUU PEMOHTHbLIX padoT.
ITopsinok oopmieHUst Hapsiaa-aonycka ¥ npoBeaeHUe UHCTPYKTaXa
PEMOHTHOTO TIEpCOHAaNA.

BoimosiHeHUe paloT Npu TEKYLIEM PEMOHTE KPAaHOB B COCTaBE 3Be-
Ha WKW OpUragbl pEeMOHTHUKOB. YacTuuHast pa3dopka HauboJee Mn3-
HalwiMBaeMBbIX JIEMEHTOB KpaHa. OCMOTp, MPOMbIBKA, BbISIBJICHUE HE-
MCIIPaBHOCTEN U UX YCTPAHEHHE, BKIIXOYaAsi 3aMEHY U3HOILLEHHbIX BTY-
JIOK, NMaJbLEB, PCTYJUPOBOYUYHBIX U KPErneXHbIX OONTOB M 1UNUJIEK.

il nhilin

© Odgopynenne HTU «TpoMbnunennas 6e3onacHocTh», 2008



82 CHOPHUK JOKYMEHTOB

o il il il el

I1poMbiBKa, NpoBEPKaA U 3aMeHa U3HOLIEHHbIX MOIUIMITHUKOB, OCEN,
3y04YaThIX KOJIEC, 3BE3104YeK. 3aMeHa TOPMO3HbIX Hak1aa0K. [1poMbiB-
Ka CUCTEM CMAa3KM, CMeHa MpOoKJIaJdoK U CalbHUKOB U Ap. [1poBepka
OCHOBHBIX MEXAaHN3MOB KPaHOB: XOJOBLIX TEJEXKEK, MIPUBOAOB MOCTOB,
T'PY30BBIX TEJEXEK, 1ebenoK, bapadbaHoOB, peAyKTOPOB U OP.

OCMOTp ¥ ITPOBEPKA BCEX METATINIOKOHCTPYKLIUH KpaHOB, BKJTIOYAs
OTpaXXICHUS, NEPUIIA, JECTHULIBI. YCTpaHEHUE TTOBPEXICHUI.

[IpoBepka U peryaupoBKa NpeaoxpaHUTENbHbBIX YCTPONRCTB, 00€C-
MeYrBAOLIMX OE€30MACHYIO 3KCIIyaTauuiO0 KPaHOB: OrpaHUUYUTENEN,
BBIKJIIOYATENAEN U OP.

[IpoBepka U peMOHT 3JIEKTPOOOOPYNOBAHUS U BAEKTpoarimapary-
pBI. YCTpaHeHUE MOBPEXIEHUHN TOKOCHEMHUKOB, PE3NCTOPOB, TTYCKO-
BOY arimaparTypsbl, pejie MaKCUMaJIbHOTO TOKa, 3JIeKTPOONOKUPOBOY-
HBIX YCTPOMCTB. 3aMeHa (B clydae NMOBPEXIACHUS) KaTyllIeK, 3aUMCTKa
1 3aME€Ha CETMEHTOB M CyXapen B KOHTPOJUTIEpAX U APYTOM arrapary-
pe. 3aMéHa M3HOLUEHHBIX TOKOChEMHUKOB MU KOHTAKTOB. Peryinpos-
Ka paboThkl KOHTpOJL1EPOB. [IpoBepka U 3aMeHa TOPMO3HbBIX MAarHUTOB.
IIpoBepka M 3aMeHa 3EKTPOHHBIX Y3JI0B U 3jIEMEHTOB. PerynupoBKa
TOPMO3HBIX JIEKTPOMATHUTOB. 3aMeHa MOBPEXICHHBIX YYACTKOB
ANEKTPOITPOBOIAKM.

IIpoBepka M yCTpaHeHUE HEUCTIPABHOCTEN 3aLLIUTHOIO 3a3eMJICHHSI.

ITonHas mpoBepKa mIaBHOCTH paboThl BCEX MEXAHU3MOB KpaHa,
OTCYTCTBHS 1LIYMOB, JIIO(PTOB, OCOOCHHO NPU PEBEPCUBHbBIX MEPEKITIO-
YEeHUSIX.

[IpoBepKa KpaHOBBIX ITyTeN Y YCTPAHEHHUE BO3MOXHbIX ITIEPEKOCOB.
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Temamuueckuti naaH

U NpoPamMma npou38o0CcmeeHH020 obyverus Ha 3-1i pas3pao

TeMaTHYeCcKH NJIaH

No Tema Kon-Bo 4acos
/1 (MoAroToBKa pabounx)
OOyyeHHe B y4eOHOM IpyrIe 262
1 {O3HaKkoMIeHHNe C TIPOU3BOACTBOM, 20
MHCTPYKTaX MO OXpaHe Tpyaa
2 | CnecapHble paboThHI 30
3 | YnpaBneHue KpaHaMH 120
4 | TexHuuyeckoe o0CNHyXUBaHUE KPAHOB 92
O6yueHne Ha paboyux MecCTax 250
1 | MHcTpyKTax Ha paboyeM MmecTe 30
2 | CaMoCTOsITENBHOE BbIMOJHEHUE padoT B 200
KauyeCcTBE KpaHOBILMKA KPaHOB MOCTO-
BOTO THMA
- o
KBanupukaumoHHas npobHas padbora 20
UTOI'O: 512
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[TPOI'PAMMA

Obyuerue 6 yuebHou epynne

TEMA 1. O3nakoMieHHe ¢ NPOM3BOACTBOM, HHCTPYKTAX MO OXpaHe
TpyaA.

O3HAaKOMJIEHHUE C MPEANPUSITUEM, LIEXOM, NPaBU1aMU BHYTPEHHE-
O TPYAOBOIrO pacropsnka U peXKMMoM padoThl B Liexe. M3yyeHue UH-
CTPYKLIMM IO OXpaHe Tpyaa.

O01uee 03HaKOMJIEHUE C NPOECKTaAaMM NPOM3BOACTBA padOT KpaHa-
MU (CXeMaMU CTPOIOBKU I'PY30B, TEXHOJOTUYECKUMU KapTaMU U IP.),
obecrieyeHue padovero Mecta MHCTPYMEHTAMU, NTPUCTIOCOOTIEHUSIMU
U MarepuajlaMi.

O0513aHHOCTH KPAHOBLIWKA B COOTBETCTBUY C KBATUPDUKALIMOHHOMN
XapaKTepUCTUKON. OTBETCTBEHHOCTb KPAaHOBILUUYKA 32 UCMTPABHOCTD
KpaHa, npaBUJIbHOCTb TPAHCNOPTUPOBKU I'Py30B. Mepbl 6e30nacHocC-
T Ipu padoore. Ilpuemka pabouero Mecra nepen Hayajiom padboThl U
clIaya ero Toclie €€ OKOHYaHMS].

OCHOBHbIE NPUYUHBI BOSHUKHOBEHUS TTI0XapoB. [IpoTuBonoxap-
HbIE MEPOITPUSTHS.

[IpakTyeckoe 0O3HaKOMIIEHMUE C TPY303aXBATHLIMU TIPUCTIOCODJIE-
HUSIMU U Tapou, IPUMEHSIEMBbIMHU IUIS1 TIOABEMA U TIEPEMELLIEHUS TPY-
30B KpaHaMH.

(O3HaKOMJIEHUE C OCHOBHBIMHU NpHUEMAMU CTPOITOBKH, OOBSI3KU TPY-
30B 151 UX NOABEMA U NEPEMEILEHUSI KpaHAMHU.

Crioco0bl: 3alleT1Ka KPIOKOB MJIM I'PY30BbIX CKOD, 3aKpErnJIEHHbIX Ha
KaHaTHBIX WIN LIETTHBIX CTPOTAX, 3a NETJIU U3ICITVUN U KOHCTPYKLINU
VT 34 TIETJIH UJIU TIPOYILUWHEI TIOAAOHOB, KOHTEMHEPOB, 0anen v T.11.

Crioco0Obl 00OBA3KHM Ipy30B KaHATaMU WIX LENIMU B OIUHAPHEBIE WU
JNBOHWHEBIE CAMO3aTAIMBaIOLIMECs METIIU.

Crioco0bl 3aKMMa: 3alieMIeH e rpy30B 3axBaTaMU KJIELLEBOTO TUIIA.

CnocoObl 3a4epnbiBaHMSI: 32XBAT IPy3a KOBLUEBbIMU UM Ipeidep-
HbIMU YETIOCTAMMU.
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[lonGop kaHaToB (BbIOOP KOHCTPYKLIMM KaHaTta, ero AMaMeTpa B 3a-
BUCUMOCTHU OT MACChi I'py3a, HOpMbI OpaKOBKU BCAEACTBUE NU3HOCA WU
MOBPEXIECHMST), CTPOIOB, LIENEel, TpaBePC U APYruxX rpy303axBaTHbIX yC-
TPOMUCTB U NPUCIIOCOOEHU N 151 OOBA3KH U CTPOITOBKHU I'PY30B IIPUME-
HUTEIIBHO K BUIaM U OCOOEHHOCTSIM IPy30B.

ITpoBepka MCITPAaBHOCTH TPY303aXBATHBIX YCTPOMCTB U IMPUCTIOCO0-
JTEHWW W HAJIMUMA Ha HUX B COOTBETCTBUU C TPEOOBAHUIMU OE301MaC-
HOCTH KJIEUM WM OMUPOK C YKa3aHUEM I'PY30MN0OABEMHOCTU U JAThbl UC-
neiTanus. Ilopsigpok 6pakoBKM rpy303axBaTHbLIX NMPUCITOCODIEHMIA.

TEMA 2. CnecapHubie padboThbl.

PazMmeTka. HaneceHue pucok. IlocTpoeHne 3aMKHYTHIX KOHTYPOB,
O00pa30BaHHBIX OTPE3IKAMU NPIMBIX TUHHUH, OKPYXKHOCTEH, PAANYCHBIX
1 JIEKAJIbHBIX KpMBbIX. PazMeTKa oceBbIX JUHMI, KperuieHUuil. Pazmer-
Ka KOHTYPOB JETaJEN C OTCYETOM Pa3MEPOB OT KPOMKM 3arOTOBKU U
OT OCEBBIX JUHUHN. PazMeTKa KOHTYPOB AeTajlei 1o madjoHaM.

Pybxa 1uCcTOBOM CTany 1o ypoBHIO T'YOOK THUCKOB, ITO pa3MeToy-
HBbIM pUCKaM.

BoipybaHue kpeituMenceneM TpsSiIMOIVUHEMHBIX U KPUBOJTMHEMHBIX
[1a30B Ha HIMPOKOM NMOBEPXHOCTU YYITYHHbIX AeTaeit (MAUTOK) 10 pa3-
METOYHBIM PHUCKaM.

[Ipopybanue KaHaBoK. BeipybaHue Ha nMauTe M3 JIMCTOBOM CTaau
3arOTOBOK Pa3/IMUYHbIX oueptraHui. O0pybaHUe KPOMOK IO/ CBapKY.

IlpaBka nosocoBoil U MUCTOBOM cTaau. IlpaBka Kpyriaoro craib-
HOTIo nNpyrka Ha naurte. I1paBka Tpyd U yronka.

[OKa cTanbHOTrO JIMCTOBOTO U MPOMUIBHOTO COPTOBOTO MPOKATa
Ha PYYHOM TIpecce ¢ NMPUMEHEHUEM TIPOCTEUIUNX TIPHCTIOCOONEHMA.

YctaHoBka, 3aKperieHUE M paspe3aHue MOJOCOBOM, KBaJpaTHOM,
KpYIJIOM cTaiy o puckaMm. OTpe3aHue Nojioc OT JIUCTA 1O PUCKAM C
[TIOBOPOTOM IT10JIOTHA HOXOBKHU. Pe3ka MeTtasia Ha MEXaHHUUYECKUX HO-
XOBOYHBbIX CTaHKax. Pe3ka JUCToBOro u npopuibHOro MeTawlonpo-
KaTa TIPU MOMOILLM MTPoKaTa.

Paszpesanue Tpyd Tpydope3oM. OnmnuBaHue OTKPBITBIX U 3aKPbI-
THIX IUIOCKMUX MMOBEPXHOCTEU, CONPSIKEHHBIX TTOI PA3HBLIMU yIilaMHU.

© Odopmaenne, HTU «[MpombinnerHan He3onactiocTsb», 2008



86 CHOPHUK JOKYMEHTOB

IIpoBepka niockocTu no auHeike. [ 1poBepka yriioB yroaibHUKOM, 111a0-
JJOHOM U IIPOCTBIM YIJIOMEPOM.

OnunmuBaHue UWMIUHAPHUYECKUX CTEPXKHEN U PacoK Ha HUX. Onu-
JIUBaAHUE KPUBONUWHENWHBIX BbIITYKJIBIX U BOTHYTBIX ITOBEPXHOCTEH.
[Mposepka paanycoMepoM n madbsoHaMu. ONWINBaHUE AETANIEN pas-
JTUIHBIX MTPOMUIIEN C TPUMEHEHUEM KOHIOYKTOPHBIX TPUCITOCOONIEHUT.

OnMuiuBaHUE U 3aYMCTKA PA3TUYHBIX MMOBEPXHOCTEN C ITIPUMEHE-
HUEM MEXAHMU3UPOBAHHbBIX UHCTPYMEHTOB U NMPUCITOCO0JIEHUH. CBep-
J€HHWE CKBO3HBIX OTBEPCTHUM IO pa3METKE, KOHAYKTODY, LIA0/IOHAM.
CBepJieHUE TJIYXHUX OTBEPCTUI ¢ MPUMEHEHUEM YITOPOB, MEPHbIX JIU-
Heek, TUMOOB U T.11. CBepiieHUE PYYHBIMU ApeasiMU, MEXAaHHW3UPOBAH-
HBIMU PYYHBIMU WHCTPYMEHTAMMU.

3eHKOBaAHWE CKBO3HBIX UMWJINHIPUIECKUX OTBEPCTUN. 3EHKOBAHHE
OTBEPCTUH MO I'OJIOBKU BUHTOB M 3aKJIETIOK.

PasBepThiBaHME TUIUHIPUYECKUX CKBO3HBIX U TIIYXUX OTBEPCTUMR
BPYUYHYIO MU Ha cTaHKe. Pa3BepTbiBaHUE KOHUYECKUX OTBEPCTHUH MO
IUTUDTHI.

Hape3aHue HapyXHBIX IpaBbIX U JEBbIX PE3bO HA OOATAX, LITNTUAb-
Kax 1 Tpyoax. HakaTsiBaHWe HapyXHBIX pe3b0 BPYYHYIO.

IMToaroroBka OTBEPCTUA IS HApe3aHUd pe3bObl MeTYMKaMU. Ha-
pe3aHHue pe3b0bl B CKBO3HBIX U ITYXUX OTBEPCTUSIX.

IToaroroBka moBepXHOCTEM U Hape3aHUe pe3bObl Ha COMPSTraeMbIX
neransix. Hapesanue pe3p0dbl ¢ NTPUMEHEHUEM MEXaAHU3UPOBAHHBIX
MHCTPYMEHTOB.

Kienka. Bb10Op MHCTPYMEHTOB, IPUMEHSIEMBbIX IIPU CKJIENbIBAHUMA
METALUIMUECKUX deTasiel. BhiOOD BEIUYMHBI 3aKIENOK.

Pa3MeTKa 3aK/JeMOYHbIX 111BOB.

Bu16op cBepit non 3akinenky. CBepljieHHe U 3e HKOBAHUE OTBEPCTUM
MO 3aKJIETIKW C TTOTAUHOW TI'OJIOBKOMH.

CKJilenbsiBaHUE JIMCTOB BHAXJIECTKY OfHO- U MHOTOPSIAHBLIM LLIBAMU
3aKj1eIKaMU C MOAYKPYIJIbIMU I'OJIOBKAMMU.

CxJienblBaHKUE ABYXPSAOHBIM LUBOM 3aKJIeNKaMHU C MMOTAMHbIMU I'O-
JJOBKaMy IBYX JIUCTOB CTAJIM BCThIK C HAKJ1aaKOM.
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BbicBepJiIUBaHUE U BbIPYOAHUE OTBEPCTUN C NIPSIMOJIUHEHHBIMU CTO-
poHaMu. Ob6paboTKa C IPUMEHEHUEM CBEPJIMJIbHbBIX MALIIMH, (DACOHHDIX
HanWJbHUKOB, LIU(OBANbHbLIX KPYTOB Y IP.

[IpoBepka popMbl U PA3MEPOB KOHTYpa YHUBEPCAJbHBIMU MHCT-
PYMEHTAMH TT0 11a0JIOHAM U BKJIAABILLIAM.

ITpumnacoBka OByX JeTajied ¢ IPIMOJITMHEMHBIMU KOHTYPaAMMU.

[LIabpenwve nmapanneabHBIX U MEPTIEHAMKYNSIPHBIX TTOCKUX MTOBEP-
XHOCTENU U NOBEPXHOCTEN, COMPSIXKEHHbIX MOA Pa3/JUMYHbIMU YIJIAMU.
11{a0peHre KPpHMBOJUMHENHBIX TTOBEPXHOCTEMN.

[1puTnpkKa padbounx NOBEPXHOCTEN K1alaHOB U KJ1araHHbIX THE3,
KPaHOB C KOHUMYECKOM TIpOOKOHN. KOHTPOL 00pabOTAHHEBIX HETAJIEHN.

Bei6op ¢atocos. JlyxkeHue rosepxHocTen crnas. JIyxkeHue rmopepx-
HOCTHU TIOTPYKEHNEM U PACTUPAHUEM.

IToaroroBka merajey ¥ TBEpABIX NPUIOEB K Mmanke. OTrenka Mecra
COCIMHEHUS U DUuKcauust coeamHsaeMbIx getanei. [laiika MArknMu unm
TBEPAbIMU NPUIIOSAMU, TASIBHUKOM Ha IOpeJKe WX I'OpHE, OTIEIKA
MECT NMankKu.

CkneuBaHue. [1oaroroBka noBepxXHOCTH noa ckieusanue. Iloadop
KieeB. CKJIIEMBAHWE WU3OEIUS U BbIAEPXKKA ero B 3axXuMe. KOHTpOIb
KAayeCcTBa CKJIIEUBAHWS.

TEMA 3. YnpasiieHue KpaHamH.

O3HakOMJIEHHE C OCHOBHBIMU 3JEMEHTAMU M MEXAHM3MaMM Kpa-
HOB, UX IKCIUIYyaTaLLMOHHbIMU JAHHBLIMU, TEXHUUYECKUM COCTOSSHUEM,
KaOMHaMU M nyabTaMM ynpapieHUsl, TOKONOABOASIIIMMU YCTPOUCTBA-
MU )19 TTOAKITIOYEHUA KPAHOB TTUTAIOLIEN SJIEKTPOCETH.

[lpakTueckoe o3HakoMJIIEHKE (Ha padboyeM MecTe) C KOHCTPYK-
LUAMU, MEXaHU3MAMH, DJAEKTPOOOOPYIOBAHHUEM, AJIEKTpoarnapary-
POH U NprudopaMu KpaHOB.

YrpaxHeHus1 COrIaCHO PYKOBOACTBAM IO 3KCIUIyaTaUMU KpPaHOB
(o pykoBOACTBOM MHCTPYKTOpA) B IYCKE MU MHCTPYKLIMSAM MO OCTa-
HOBKE MEXAHU3MOB KPaHOB C ITPYMEHEHUEM COOTBETCTBYIOLICH 3JIEKT-
poanrmapaTtypb! (KOHTPOIIEPEI, SILIUKU pE3UCTOPOB, MArHUTHBIE ITyCKAa-
TEJIM, KHONKH ITyCKa N OCTAHOBKH, TOPMO3HBIE NCKTPOMATrHUTEI U 1. )
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OJ1S1 BKJIYOUEHHW A U BLIKJIIOUEHWSL JIEKTPOABUTIATENCH X01a MEXAHU3MOB
TEPEABUKEHNS MOCTA UJIM IPY30BOH TEJNEXKHN, MPY30BbLIX JieOed0K U UX
rpy303axBaTHBIX NMPHUCITIOCODJICHUA.

OCBOEHUE NPUEMOB YIIPARJACHUS OECUCTBYIOUMMM KpaHaMU 0€3
rpy3a.

OcBoeHne paboyunx onepauuii. [logbeM rnoaroToBAeHHOTO CTPO-
manbUIMKaMU rpy3a (C MTPpUMEHEHHUEM TIPUMHSITON 3HAKOBOIW CUTHAIN-
3allMM) Ha KPIOK MW JPYTUE I'PY303aXBATHbBIE TIPUCIIOCOOJEHMSI T10-
JAUCNACTHOrO YCTPOMCTBA rpy3onoabeMHyou jiedenku. [loobem rpysa
(C mpenBapUTebHON nmogayei npeaynpeanTeabHoro curnana). flepe-
MELIIEHUE TPY30BOI TEJIEXKKU C TPY30M B TPEOYEMOM HarnpaBieHHU (Tak-
XE C TToJlaueyt NpeaynpeanuTeIbHOro curdana). OnyckaHme rpy3a B Tpe-
OyeMOM MeCTe (TakoKe C TPEABAPUTEIbHOM NodaYeii MpeaynpeanTeb-
HOTO CHUTHasa).

[TpoBepka ycrpolicTBa U npudopoB H6€30TTaCHOCTH KPAHOB.

OcBoeHHE paboyrx NpPUEMOB 10 MIEPEMELIEHUIO ITPY30B Maccoit
CBBIILE 5 T ¥ JIJIMHOM He Oonee 3 M MOCTOBbIMM M KO3/JI0BbIMU KPpaHaAMH
(noa HaOJAEHUEM UHCTPYKTOPA).

YnpaxHeHUd B TIoAbEME, TIEPEMELLIEHUHN U YCTAHOBKE TPY30B B YC-
JIOBUSAX YUYEOHOTO TTOTMIOHA.

O3HaKOMJIEHHE C TIpaBUJIaMU ITpUEeMa U CJauyM cMeHbI 1 odopmire-
HHUEM 3alCEN B BAXTEHHOM JXypHaJe.

TEMA 4. TexHuueckoe 00CIyKMBaAHNE KPAHOB.

3HAYEHHME TCXHUYECKOro OOCAYXXKMBAHUSI, €ro NMNEPUOIUYHOCTD U
NOPSIOK BLINOJMHEHUS. TeXHUUECKOE OCBUIETEbLCTBOBaHUe. O0s13aH--
HOCTHY KPAHOBIIUKA MO YXOAY 3a KpaHOM. [IpueMka KpaHa OT npelbl-
OyIIeu CMEHB! ¥ €r0 OCMOTD Mepe HayaJloM padoThl.

I1poBepka v perynupoBka TOpM0O30B. [1poBepka yCTPOUCTB U MpU-
0opoB 6e3onacHocT. OUKUCTKA OT I'Psi3y Y310B, MEXaHU3MOB U KOH-
CTPYKLIMH KpaHa. CMma3sKa TpYLUMXCs yacTei 1 MexaHu3MoB. [Iposep-
Ka COCTOSHUA 3JeKTpOOOOPYIOBAHUA, 3a3EMICHUSA, TPOTITEHHBIX
NpOBOOOB, KPAHOBLBIX NMYTEHU, KAHATOB, LUETIEU U TPY303aXBATHBIX MTPHU-
CITOCOOJIEHUT.
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JedpopMmaiiyst ¥ NOBpEXAEHUE METAVIOKOHCTPYKLIMI KpaHa. O0Ha-
PYXEHUE U YCTPaHEHUE HEMCIIPABHOCTEM B padoTe.

CucreMa NAaHOBO-NPEAYINPEINUTENBHOIO peMoHTa. IloHsITHE O
MEXPEMOHTHOM LIMKJIE, HeMCIpaBHOCTH y3/10B U MEXaHM3MOB KpPaHa:
neperpeB MOAIIUITHUKOB, IIYM B PEAYKTOPE, HArpeB TOPMO30B U JP.
TexHonmorng peMoHTa KpaHa. OdopMIleHHe IOKYMEHTAlUY JUTS CIavyu
KpaHa B peMOHT. BenoMocTh nedextoB. PEMOHT, BLITTOJHSIEMBIN B M€-
CTHbBIX YCJIOBMUSIX.

Obyuenue Ha pabouux mecmax

TEMA 1. UucTpyKTaK Ha padoueM mecre.

O3HaKOMAEHUE YyYalIUXCsl ¢ LeXOM, 30HOI NMPOU3BOACTBA MOrpy-
304HO-Pa3rpy304HbIX padoOT, TUITIOM KpaHa, €ro rpy3ornoabeMHOCTLIO,
C pasMepaMu 1 MacCCOM Ipy3a, a TakXe ¢ YCTPOMCTBOM U AEUCTBUEM
rpy303axBaTHbIX NMPUCTTOCODNESHUM.

O3HakOMJIEHUE C YCTPOWCTBOM KpaHa, ero y3iaMu, MexaHM3MaMH
U pubopaMu, a TakKKe ¢ KaOMHOW yrpaBJIeHUs] — ¢ KHOTKaMU, BbIK-
avyaTesaMu, pyouibHUKaMU, pyKOSITKaMU U T.1.

HN3ydyeHne v OCBOEHHUE MOA pyYKOBOACTBOM MHCTPYKTOPA M0CJIEA0-
BaTeNbHOCTU BKJIIOYEHUS Y3JIOB U MEXAHM3MOB KpaHa M BbIITOJHEHWS
onepauni. OTpadboTrka BXONOCTYIO (0e3 rpy3a) NpUeEMOB YIIPaBICHUS
KPaHOM 10 CUTHa/1aM CTponaabiuyKa. BoIomHeH e noa pyKOBOACTBOM
WHCTPYKTOpPA ONepauri rno noabeMy, nepeMeticHMI0O U ONYyCKaHUIO
rpy30B MO CUTHANaM CTpornaibuiMka. O3HAKOMJIEHUE C TEXHUYECKOMN
NJOKYMEHTALMEHW HA KpaH U BaXTEHHBLIM XYPHAJIOM.

TEMA 2. CaMocTOosiTeIbHOE BbINOJHEHHE Pa0dOT B KAYEeCTBE KPAHOB-
IIIMKA KpaHOB MOCTOBOTO THUNA.

I'lpoBepka HeUCTPaBHOCTH KpaHa J0 Hayajia BLITIOTHEHUS TIOTPY-
304YHO-Pa3rpy304YHLBIX PabOT. YCTaHOBJIEHHE CBSI3U CO CTPONAIBILMKOM.
OcMOTp 30HB!I paboTEl KpaHa. BHLITTOJIHEHUE MO CUTHAIAM CTPONaib-
HIMKa Oorepauyvym 1o norpyske (pasrpyske) u TpaHCIOPTUPOBKE pa3-
JUYHBIX TPY30B C UCIIOJ1b30BAHUEM I'PY303aXBaTHAIX NPUCTHIOCODICHM i
U Taphbl.

© Odopmnchune, HTU «Mpovbiinednas 6ezonacnoctos., 2008
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TEMATHMYECKHAE ITJIAHBI 1 I[TPOTPAMMDbI

JLJ1S1 OBbILIEHHS KBaIU(UKALMH KPAHOBUIHKOB
KpPaHOB MOCTOBOIO THNA 4-r0 pa3paaa

Keanrugurxauyuonnas xapaxmepucmuka

IIpodeccust — KpaHOBILUK KPAaHOB MOCTOBOTIO TUINA (MOCTOBBIX, KO3-
JIOBBIX ¥ APYT'UX KPAHOB).

Ksamudukauusa — 4-1 paspsi.

KpaHoBLIUK 4-T0 pa3psina Q0JXKeH 3HATb:

1) pyKOBOACTBO MO 3KCILlyaTallud KPaHOB;

2) TUTIOBYIO UJIY TIPOU3BOACTBEHHYIO MHCTPYKLMIO 11O 0€301nacHOM
3KCIIJIyaTalluu KPaHOB;

3) Ha3HaUeHUe, MPUHLMIT JeHCTBUS, YCTPOUCTBO, MPEAETBbHYIO IPY-
30NTOABEMHOCTH, OCOOEHHOCTU KOHCTPYKLHKU U TpeOOBaHUS 110 OOCaY-
)KUBAaHUIO KPAHOB;

4) YyCTPOMCTBO TOKOIIOABOAA IS MUTAHUSI KPAHOB, 3J1E€KTpoaniia-
pPaTyphl IS BKIIIOYEHUS U BBIKITIOYEHUS SJIEKTPOABUTATEIEN UCTOJ -
HUTENBHBIX MEXaHU3MOB U IpP.;

) TTOPSIOK TMIOABEMA I'Py3a U Mepbl 0€30MTAaCHOCTH TPU MeEpeEMELLIe-
HUU KpaHaAMU pPa3IUuUHBIX TPY30B B 3aBUCUMOCTU OT OCOOECHHOCTEH
BBITTOJTHAEMBIX padOT (MOHTaXHEBIE, CKITAACKHUE U ID.);

6) OCHOBBI TEXHOJOIrMYECKOro npoiecca MOHTaxXa 00opyIoBaHKs,
CTane/JbHON M CEKLMOHHOM COOPKHU U pa3dOpPKH U3OEIUN. arperarTos,
Y3JIOB MalLUMH U MEXAHU3MOB, KOHCTPYKLUMKU COOPHBIX 3JIEMEHTOB 314a-
HUN U COOPYXEHUM,

7) CUCTEMY CUTHAJIU3ALIMU, TIPUMEHSIEMYIO KPAaHOBILIMKAMM 1 CTPO-
MAIBIIMKAMU TIPU NEPEMELUEHUM TPY3O0B;

8) HEUCMTPABHOCTH, BO3HUKAIOLIME B TIPOLIECCE IKCTUTYaTALlUN Kpa-
HOBOI'0 00OpPYIOBAaHUS, UX MPUYUHDBL U CITOCOObI YCTPAHCHMUSI;

9) TexHUYeckKoe 00CNyXMBAHUE U CUCTEMY ITJIAHOBO-TIPEAYNIPEeoU-
TEJBHOI'O PEMOHTA I'PY30MOIBEMHbLIX KPAaHOB ¢ OCHOBAMM TEXHMNYEC-
KOro oJMarHoCTUpOBaHUS;

10) caecapHoe nea0 B oObeMe KBaIM(PUKALLMOHHBIX TPEOOBAHUIA,
NPEeabSABISAEMBIX K CJecapto 3-ro paspsiaa;

il i el i il
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11) OCHOBbBI NEKTPOTEXHUKU ¥ TPOMBILIIEHHOM 3JIEKTPOHUKMU;

12) Ha3HAuYeHME U YCTPOMCTBO Ipy303axXBaTHbIX PUCIIOCODIECHU A
W Tapbl;

13) nopsinok 0€30nacHOro NpoM3BOACTBRA padOT KpaHaMU IpHU NO-
rpy3Ke, pa3rpy3ke ¥ TpaHCITOPTUPOBKE INTYUHBIX, ChINTY4UX, IJIMHHO-
MEPHBIX U APYTUX TPY30B,;

14) MTHCTPYKUMIO ITO OXpaHe Tpyna, MPOU3BOACTBEHHON CAHUTAPUH
1 NOXapHOoil 0€30MaCHOCTHU.

KpaHoBiUMK 4-r0 pa3psiga N0/KEH YMeTb:

1) ynpaBasiTh:

MOCTOBBIMU U KO3JIOBLIMHU KpaHaMU I'Py30NOXbEMHOCTBLIO CBbLILIE
15 T 1Nt MOCTOBBIX KPAHOB U A0 25 T UTA KO3JIOBBIX KPAHOB, OCHAILIEH-
HBIMU PA3JITUYHBIMU TPY303aXBATHBIMI NPUCTIOCOONEHUAMU, TIPU Bbi-
MOJITHEHUM TPOCTHIX paboT (TMHA NECHBIX TPY30B 10 3 M);

MOCTOBBIMY KpaHAMM TPY30I10abLEMHOCTBIO OT 10 00 25 T 1MPpH BBITION-
HEHUU padOT cpenHer CROXHOCTY (L1MHA JIECHBIX IPY30B OT 3 10 6 M);

MOCTOBbIMH KpaHaMu rpysonoabeMHoOCThiO 40 10 T (1nuHa nec-
HbIX TPY30B CBbllIEe 6 M) U KO3JOBLIMU KpaHAMMU I'PY30NONBEMHOC-
ThIO 10 5 T (JUTMHA JIECHBIX TPY30B CBHILUE 3 M) MPU BHINMOJHEHWH CITOX-
HLIX paboOT 10 TTOALEMY U TEPEMELLIEHHTO, MOTPY3KE, Pa3rpy3Ke M rie-
perpy3Ke LITYYHbBIX, ChITTYUYUX 3aTapEHHBIX B KOHTEHHEPHI, DalbUu U
IpYyrue eMKOCTH IPY30B, a TAKXe JIECHBIX I'PY30B, IPY30B, IMTPU NMOAHE -
M€ U MEPEMELUCHHN U KOTOPBIX TPeOYeTCs MOBbILLIEHHASI OCTOPOXXHOCTD,
M OPYIrUX aHaJOTMUYHbIX TPY30B, BK/IKOYAsl CTPOUTENbHbIE KOHCTPYK-
LMY ¥ 000OpyaOBaHHUE; Ipy CTPOUTEIBHO-MOHTAXHbIX U PEMOHTHO-
CTPOMUTEABbHBIX padoTax;

2) YIpaBasTh CTE/NAXHbBIMU KpaHaMU-1UTAOENEpaAMUM TPY30I104Ab-
EMHOCTBIO CBBIIIE | T TIPM BBLINMOJHEHUM padOT CpedHEN CIIOXKHOCTHU
MO NMOOBEMY U fIepeMELLIEHUTO IUTYYHBIX, ChIITYYHX 3aTapeHHbBIX B KOH-
TeUHepblI, 0aabU U IPpYrue eMKOCTH TPY30B;

3) ornpenesnsiTb COCTOSIHUE NOMJIEXAIUUX [TOABEMY U TNTEPEMELILEHU IO
I'PY30B U HAACXKHOCTh UX CTPOINOBKHU, 3aXKMMa M 3axBaTa;

4) NpOU3BOAUTDL €XKECMEHHOE TEXHHUYECKOE OOCIYXMBaHUE KPaHOB

—— i el — N
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(nMpoBepKa, MOATAKKA, KpeIUleHUe, YCTpaHeH e HEDObILIMX HEUCITPAB-
HOCTEH, CMA3Ka);

5) BbINOJIHATL (B COCTAaBE PEMOHTHOI'O 3BeHAa WM Opuraiabl) B Ka-
YCCTBE ciaecaps 2 (3)-ro paspsiaa nepmuoanyecKoe TEXHUUECKOe 00Cy-
KUBAHUE U OKCTAYAaTAUMOHHDBIU PEMOHT OOCIYXKUBAEMbIX KPAHOB;

6) rpU NMoabeMe U TepeMellieHUU I'PYy30B MPaBUJILHO OOMEHUBATD-
CS1 CO CTPOMAJIBIIIMKOM W 3aleNIIUKaMU YCIIOBHBIMU CUTHAJIaMU;

7) BECTU BAXTEHHbIN XXYypHa;

8) cob/nonarb TpeboBaHUS 10 OXpaHe TPyAa, NMoxapHoun be3zonac-
HOCTH U NPOU3BOACTBEHHbBIX UHCTPYKUMUA.
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¥ lialiealorie

FoUwRe

Temamuuveckuli naau u POPamMma MeopemuvecKoo 00yHeHuUs

TeMaTHyeCKMH TLIAH

No Tema Kona-Bo
n/m YacoB
- i -
] [OO6wue TpeboBaHUS NPOMBIIUAEHHON 0€30TTACHOCTH U [0
OXpaHBI Tpyaa
2 | donyckM M TEXHUYECKHE U3MEPEHMUS 10
3 {CBeneHUs no 3JEKTPOTEXHUKE M 31eKTPoOoOOpyaOBa- 10
HUIO I'PY30TTIOABEMHBIX KPAHOB®
-1 - -
4 | YcTpoicTBO, OCHOBBI 3KCIIYaTaLIMM U TEXHUUECKOTO 60
00CNy>XMBaHUS KPAHOB
5 |Ipy3o3axBaTHble IPUCIIOCODIEHUS U Tapa 10
6 | TexHuueckoe OOCIYXMBAHUE U PEMOHT KPaHOB 20
1 -~ — — S—
KOHcynbTaluu 6
| N . —
DK3aMeH 3
—|- P — - S
HUTOTO: 134

kel el

* TeMa paccMoTpeHa B NMporpaMMe TEOPETHYECKOro o0y4eHHs KPaHOBIUMKOB KPaHOR
MOCTOBOIO TUMAa 3-ro pa3psaia.

il
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llpoepamma

TEMA 1. O0uue TpeOoBaHUs NMPOMbIILJIEHHONH 0€30MACHOCTH H OX-
pPaHbl TPYAA.

OcHoBHBbIe 110710XeHus1 PenepanbHbix 3aKOHOB Poccuiickon Peje-
pauyu «O NpoOMbILIIEHHONU 6€3011aCHOCTH ONACH bIX TPOU3BOACTBEHHbIX
00BeKTOB», «O0 ocHOBax oXpaHb! Tpyaa B Poccuiickoit Memepaunm»’,
OpraHM3aLys HaI30pa ¥ KOHTPOJIS 3a COOMoaeHueM TpeOOBaHUM 110 OX-
pPaHe Tpyaa ¥ IPOMBbILIJIEHHOM! 0€30IaCHOCTH.

TocynapcTBEHHbIE OpraHbl Haa30pa 3a CO0JII0AEHUEM TPYAOBOIO 3a-
KOHOOATEbCTBA U TpeGoBaHMil Oe3oracHocTH. [Topsnok yd4era v pac-
CJIeIOBAaHUS HECYACTHBIX CJIYYaes.

MHCTPpYKTaX 110 TeXHUKE 0e30M1aCHOCTU Ha pado4YeEM MeCTE KPaHOB-
IIIMKA MOCTOBOTO KpaHa. I lepBUUHEBIN, ITepuoanye KU 1 BHETJIAHOBBIN
WHCTPYKTaX. MHCTpYKTaX 1o oxpaHe Tpyna. Obime tpedboBaHns 0e30-
MAaCHOCTH ITPU IIPOU3BOACTBE INIOTPY30YHO-Pa3rpPy30UHBIX padboT U TPaHC-
[NOPTUPOBKE I'PY30B IPY30110AbEMHBIMUY MaLLIMHAMMU.

OCHOBHBIE IPUYUHBI HECYACTHBIX CJIYYAEB U aBapyU¥ NPHY IKCITya-
TAalMH IPYy30NIOABEMHBIX KpaHOB. Mepbl 0€301TacCHOCTH MNepe] HavyanioM
pPadOTHI HA KpaHeE.

Mepsbl AMYHOM 0e30MacHOCTU IPU HAXOXIAEHUM Ha padboyei 11o-
IagKe WY BOJTU3H NepeMelliaeMoro rpy3a. OrpaxiaeHue OrmaCHbIX MECT.
CobntoneHne TpedboBaHU 0€30MaCHOCTH MPU CKIIaOMPOBAHUM TPY30B
KpaHaMU.

DIEKTPOOE301aCHOCTb, MEPH! 0€30NaCHOCTH NP ITYCKE KpaHa B pa-
0oT1y. OCTaHOBKA KpaHa ¥ OCMOTP €T0 Iociie paboTHI.

Co3naHue HOpMaJIbHbIX IPOU3BOACTBEHHbBIX YCJI0BUMM 111 paboyuX.
IlpenynpexnaeHue npodeccuoHanbHbIX 3a00eBaHM. boppba ¢ 3amnbi-
JIEHHOCTBIO ¥ 3ara30BaHHOCTHIO BO3AYITHOW CPEIbI U MPOU3BOIACTBEH-
HbIMU lIyMaMH. OCHalleHue paboyero Mecta KpaHOBIIIMKA Y 30HBI T10-
rPy304HO-Pa3rpy30uyHbIX padorT.

Y'YTparun cuny Ha ocHoBanuu PenepanbHoro 3akoHa ot 30.06.06 Ne 90-®P3 (Cobpanue
3akoHoaaresibeTBa Poccuiickoit @enepaumu. 2006, Ne 27. Cr. 2878). Heictyer TpyaoBoii ko-
nexc Poccnitickoit @enepaunu or 30.12.01 Ne 197-P3 (CobpaHue 3akoHoaaTenbcTsa Poccuiic-
xoiit @enepaunun. 2002. Ne 1 (4. I). Cr. 3). ({Ipumeu. u3d.)

i el sl . ikl M ——— il
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CpencTBa MHAUMBUAYAJIBHOM 3ALLUTHI KOXXU, OPTaHOB JIbIXaHUSI, 3pe-
HUS U cayxa. JIMyHasa rurueHa padouero. Cneuoaexia M CrieloOyBb,
HOPMbI UX Bblaayn. CaHUTApHO-ObLITOBbIC MOMELIIEHUS, UX HA3HAUCHHUE
u cogepxaHue. CAaHUTAPHO-TEXHUYECKOE U MEIULIMHCKOE ODC/IY K BA-
HUe paboynx Ha ITPEOTTPUATHU.

[TpousBoaACTBEHHEIN TpaBMaTU3M. [lopsgooK OKazaHUs MEPBOM I10-
MOLIU TTPY HeCUYaCTHBIX cay4dasx. MHOWBUOyanbHbIA NMAKET U anTeyka
[IepBOA NOMOILUM, NIPABUJIA T0Jb30BAHNS1 UMH. TpaHCOPTUPOBKA F10-
CTpadaBLIUX.

(OcHOBHbIE NIPUUYMHBI BOSHUKHOBEHUSE noxapa. [1pasuna, HHCTpYK-
LMY U MEPOTIPUATUSA 110 TIPEOYTIPEXICHUIO NoxXapoB. IlpaBuia xpaHe-
HUS JIETKOBOCTUIAMEHSIOUIMXCA MaTepUaAIOB U O0pallleHUSI C HUMMU TTPH
KCTITyaTaunl MOCTOBBIX KpaHOB. [IpaBuia Mone30BaHUS CpeaCTBAMU
MTOXapOTYLIeHUS (OTHETYUINTEISIMU, SILUKAMU C TTIECKOM, NTOXAPHBIMHU
KpaHaM# ). [TpOoTUBOTMIOXAPHBIC IHUTHI U UX OCHAILIEHME. JLOCTYIT K Cpel-
CTBaM IOXXAPOTYLIEHUA U BOBMOXHOCTbL UX ObICTPOro NpUMEHEHUS.

floxapHbie MoCThl. JAeUCTBMUS KPAaHOBIUMKA NPHU BO3ZHMKHOBEHHUU
noxapa. OCoOOEHHOCTN TYILIEHUSI [TOXAPOB, BO3HUKAKOIUUX B Pe3yJib-
TATE KOPOTKOI'O 3aMBIKAHUSI 3JEKTPONMPOBOOKHU. TylIeHUe BoCMaa-
MEHUBIIMXCS TOPIOYETO U CMa30UYHbIX MaTepuanoB. I[1paBuna rmosene-
HUS paboyux B OrHEOITACHBIX MECTax M TIpU Mmoxape. DBaKyauus Mo-
CTpaJaBLUIMX U MATEPUATIBHBIX LIEHHOCTEMN.

HMHCcTpyKTaX U 0OyyeHUE KPAaHOBIUMKOB O€30NaCHbIM IIpUEMaM
padOoTbL O YIIPaBJEHUIO KpaHAMU U UX 00CAyXMBaHU0. TpeboBaHUs
K OpraHu3auuvm padboyero Mecrta KpaHoOBLIMKA (KaOMHA yrpaBiIcHUS,
rajepeu, nepexolbl) C y4yeToM 0COOEHHOCTEN ero padorhl U (husryec-
KOH YTOMJISIEMOCTH.

[Mopsimok mormycka K yrpaBieHHIO, OOCTYKMBAHWIO M PEMOHTY KPAaHOB.

Bo3MoxHbIE TPUUMHBI TpaBMaTU3Ma ITpy paboTe Ha KpaHax v MepHI
€ro TpeaoTBpallleHUS.

DJ1IEKTpoOE30NaCHOCTb NpU padboTe Ha rpy30NOABbEMHbBIX KpaHax,
UMEIOLLIUX 3IEeKTpUUECKUN npuBoa. Kiiaccudukauus noMeIueHuil no
CTEMNEHM OMaCHOCTHU MOPAXKEHMS AJIEKTPUIECKUM TOKOM, 3alIMTa OT 11e-

il A L i il
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pEXOAa HaMNpsLKEHMsI Ha MeTall1MdecKWe HETOKOBEAYILIME YacTU. bio-
KUPOBKA B 3JIEKTPUYECKUX YCTaHOBKAX. TpeboBaHMS K NEPCOHANy, 00-
CIIY>KUBAIOLLEMY 3JIEKTPOYCTAaHOBKH.

OkaszaHue NepBoOM NMOMOLLM MOCTPAAABIUUM OT AECHCTBUS IJIEKTPU-
YECKOTo TOKa.

TpeOoBaHUS K KaHaTaM, LensaM, 0apadbanaM, 0J10KaM, 3Be3104YKaM,
TOPMO3aM, XOIOBBLIM KoJjiecaM, yriopaM M Oydepam, poTUBOBECAM, a
TaKKe K MpruoopaM U yCTporcTBaM 0€30MacHOCTU, KabUHaM YIIpaBJie-
HUS, MEXaHM3MaM M annaparam ynpabieHHUsI, K OrPaxXICHUIM, rajie-
pesiM, TUIONIAAKAM U JIeCTHULIAM, KPAHOBbIM NYTIM U NPOTUBOYIOH-
HbLIM YCTPOHCTBAaM.

TpedoBaHUS K Tpy303aXBaTHBIM ITPUCTTIOCOOIEHUAM U Tape, WX 3K-
CriyaTtallid ¥ OpakoBKe.

TexHN4YEeCKOe OCBUIAETENBCTBOBAHUE KPAHOB, €0 TIEPUOINYHOCTD.
OCMOTD, CTATUYECKUE U IMHAMHUYECKUE UCTTBITAHUSA KpaHOB. OdopM-
JIEHUE PE3YJAbTAaTOB TEXHUYECKOIO0 OCBUACTEIbCTBOBAHMS.

[lopsinok HazHAYEeHUsI KpAHOBLIMKOB, CTPOMajblLMKOB, HaJlanyU-
KOB NnpUOOPOB 0€30M1aCHOCTH, Cjecapen U 3JeKTPOMOHTEPOB sl O0-
CJIY>XKUBaAHUSI KPaAHOB.

ATTEeCTaluus! KPaHOBILUUKOB, 0QOpMIIEHHE PEe3YILTATOB TIEPUOAHU-
YECKUX MPOBEPOK 3HAHUM. Brlmaya MHCTPYKLINU, OTTIPEHESTIOUIEH TIpa-
Ba ¥ 063aHHOCTM KPAHOBUINKOB U MOPSAOK 0€30MacHOT0 BEIAEeHUS
paboT. [lopsaok nepeBosa KpaHOBLIMKOB Ha KpaHbl APYroro Tumna,
BeAEHUE XYpHaJIOB. {lopsaiok cki1aaupoBaHus pasiMuyHbIX rpy30B. [a-
OapuThl CKJIAAUPOBAHUS Ipy30B. IpeboBaHus 6€30MacHOCTH NpU
IIOObEME I'PY30B, OJIM3KUX IO MACCE K HOMUHAJIBHOM I'py30I100bEM-
HOCTU KpaHa. IloabweM u nepemenieHne DIMHHOMEPHbBIX IPY30B.

Cnyyau 3anpeiieHUs nojab30BaHUSA CbEMHBIMUY IPy303aXBATHBIMHU
MTPUCTTIOCOBJIEHUSMMU. 3alIpellieHHBIE IMTPUEMBI padOT 11O SKCINyaTaluuK
KpaHOB. TpeboOBaHUS 0€30MacHOCTU TIpU NTPOU3BOICTBE padoT Mo
MOoABbEMY U MEPEMELICHUIO Ipy3a Kpadamy. OdecneyeHue NpaBuibHOM
CTPOIOBKM I'py30B. I110psg10K BbIBOIa MOCTOBbBIX M KO3JIOBbIX KPAHOB B
pPEMOHT. Pa3pelueHue Ha 3KCIlyaTaluio KpaHa I10C/ie peMOHTA.
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TEMA 2. 1onyCKH U TeXHHYECKHEe U3MEPEeHHSI.

YHudukauus geraineu 1 y3ja0B MallMH. B3anMo3aMeHs1eMOCTh e-
tajiei. [loHgTue o gonyckax. CucTeMbl 10MNYCKOB OTBEPCTUU U BAJIOB.

[loHsiTME O nmocaagkax, Mx Buabl. Ilocaaka ¢ 3a30poOM M HATSITOM.
YcraHoBKA IIApUMKOBLIX INOALIMITHMKOB Ha Bajl U Kopnyce. lnoHou-
Hbl€, LWJIULIEBBIE COCAUHEHUS U IP.

AOCONIOTHAA BeJIMYWHA OOTTYCKA Y €r0 3aBUCUMOCTD OT pa3Mepa e -
Ttanu. Jpyruve (pakTopsl, BIUSIOLME Ha aDCONOTHYIO BEAUUYUHY JOMTYyC-
Ka: CUCTeMa AOTIYCKOB, PO NOCAOKHU U T.I.

TEMA 3. CBeaeHust no 3J1eKTPOTEXHHKE H 3JIEKTPOOOOPY10BAHHIO
rpy30noabeMHbIX KpaAHOB (CM. MpUMedaHue Ha c. 93).

TEMA 4. YcTpoiicTBO, OCHOBbI 3KCIJIYATAUMY H TEXHHYECKOro 00-
CJIY2KMBAHUSI KPAHOB.

3HaYyeHHME TEXHUYECKOro obyueHusl, noBblllieHUsa KBaauduukKkaumn
paboOYMX U OCBOCHUE HOBOU TEXHUKU U MNMPOTPECCUBHON TEXHOJIOTUMN.

O3HaKOMJIEHHE C KBAUTH(DUKALMOHHON XapaKTEPUCTUKON KPAHOB-
1IuKa 4-ro paspsia.

O3HakoMJieHUE ¢ TpeOOBaHUSIMU 0e30MNacHOCTHA NPU IKCILIyaTa-
LMW KPaHOB MOCTOBOIO THNna (MOCTOBbLIC, KO3JIOBbIE, KpaHbI-1UTA0E-
JEPHL U AP.).

[IpyHLMDIHMAIbHbIE KOHCTPYKTUBHbIE OCOOEHHOCTU MOCTOBbBIX Kpa-
HOB IPY30NO0ABEMHOCTBIO CBbILIE 15 T, KO3710BbIX KPAHOB IPY30I100b-
EMHOCTBIO 10 25 T M KpaHOB-1UTA0ENEepOoB.

OO0uas TexHnyeckKas xapakTepucTHKa U 3KCIyaTauMOHHBIE TO-
Ka3aTeI MOCTOBEIX U KO3JIOBLIX KPAHOB YKa3aHHOUW IPy30NMOOIBEMHO-
CTU, KPAaHOB-1ITA0EJIEPOB U KPAHOB, OCHAILIEHHBIX PAIUO3JIEKTPOH-
HbIMU CPEOCTBAMM BUCTAHLUMOHHOIO yIpaBJeHMUSI.

YCTPpOUCTBO MOCTOBbIX KPaHOB Ipy30N0AbEMHOCTBIO CBhILIE 15 T
c nponeramMu Ao 32 M. OnHO- U AByx0al0oyHble MOCTOBbIE KpaHbl, UX
OTINYUTENbHBIE OCOOEHHOCTU U TPY3OMOABEMHOCTE.

Pa3zHOBUMIHOCTH MOCTOBBIX KPAaHOB: KpaHbl OOHIETO HA3HAYEHUS 1
crieliManbHble (rpeideprubie, MarHUTHBIE). OTIIMYUTENBbHBIE OCOOEHHO-
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CTU YKA3aHHbIX KPAHOB, MX HA3HAYCHUE U KOHCTPYKTUBHOE UCIIOIHE-
HUeE.

TexHnyeckmne XapakTepMCTUKH M KMHEMATHUYECKHE CXEMbl MOCTO-
BbIX KPAHOB.

Ha3zHaueHMe M yCcTpOHCTBO OCHOBHBIX YaCcTe METATTOKOHCTPYK-
IIMY KPAHOB: MMPOJIETHBIX CTPOEHUM, CTOEK, Y3JIOB COTIPSIXKEHUN, MOC-
TOB, TJIOLIAHOK OOCNYXUBAHUA, ITPOXOIHLIX Fanepen, orpaxieHUM,
JIECTHMULI.

InaBHbIE ME€XaHU3MBbI, arperatbl U y3/bl MOCTOBbBIX KPAHOB.

KuHeMaTnueckme cxeMbl NPUBOIA MOCTA, TEJIEXKKHU, N1e0e10K M Ka-
HaTHBIX O0apabaHOB ¢ paboyeil YacTbiO MEXAHU3MOB MOAbEMa TPy3a.

YCTpONCTBO MEXAaHU3MOB KpaHa U UX TIPUBOIOB. YCTPOWCTBA U NPH -
OOpBI OE30TTACHOCTH: OTPAHUYNTEN pabOYUX ABUXEHUN MEXaHU3MOB,
OJTOKUPOBKH, OTPaHUYUTEU I'PY30ITONABEMHOCTHU, PETUCTPATOPH! ITa-
paMeTpoB, aHEMOMETPHI U JIP.

B3auMoneincTBMe MexaHUM3MOB KpaHa, UX arperaTtoB U y3JIOB.

IpegoxpaHUTenbHbIE YCTPOMCTBA MOCTOBLIX KPAHOB (IPOTHBO-
YITOHHBbIE YCTPOMCTBA, OTPAHUYMUTEIHU MEPEKOCA U AP.), UX HA3ZHAYECHMCE
M TIPUHLNTT TEHUCTBUSI.

YCTpoNCTBO KpaHOBBIX MyTER U TPpEOOBAHUS K HUM. 3alIMTHOE 3a-
3EMJICHUE KPaHOBBLIX MYTEU.

KOHCTpYKTHBHBIE pellIeHUs MeXaHu3Ma MoabeMa Ipy3a MOCTOBBIX
KPaHOB.

KuHeMaTHyeckas cxeMa MoJiMCIiaCTHOM CUCTEMbl MOCTOBOIO Kpa-
Ha. O0opynoBaHHE U YCTPOMCTBO MOJUCIIACTHON CUCTEMBI.

YCTPOUCTBO KO3/10BBIX KPAHOB IPY30MOABEMHOCTBIO 10 25 T € NPO-
JetaMu 10 32 M. becKoHCO/bHbIE U KOHCOJIBHbBIE KO3/I0Bble KpaHbl, UX
OTNIUYHUTENILHBIE OCOOEHHOCTH U TPY30IMTOABEMHOCTE.

Pa3zHOBMIHOCTH KO3MOBBIX KPAHOB B 3aBUCUMOCTH OT UX Ha3Haye-
HUS: YHUBepCcabHbIe (MU OOCAYXUBAHUS CKIIAAOB PA3JIUYHBIX TpY-
30B, B TOM YHMCJE€ HACbIIHbIX) U CNEUHaIbHbIe (1151 0OCNyXUBaHUS
CKJ1adOB JJIMHHOMEPHbBIX U KPYIMHOrabapuTHLIX CPY30B, B TOM YHUCHE
HACBIIHbIX).
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Pa3sHOBUIHOCTH KO3JTOBbIX KPAHOB B 3aBUCMMOCTU OT KOHCTPYKTUB-
HbIX PELUEHWNHU UX CTOEK-OMI0P: KPAaHb! C Pa3aejabHbIMU CTOMKAMMN-0I10-
paMy (IBYXCTOEUHbIE ONOPbI) U KPaHbl C HEpa3AeAbHbIMU CTOAKAMH-
onopamMu (OOHOCTOEYHbIE ONopbt). OTAUUYUTENBHBIE OCOOEHHOCTU YKa-
3aHHBIX KPaHOB IO pa3MeILIeHUIO B HUX TEAEXKKH C TPY30M (LIEHTPpATILHOE
M KOHCOJbHOE).

KuHeMaTHUeCKE CXEMbI KO3JTOBBIX KPAaHOB.

JexHnYeCcKHne XapakTepuCTUKKU KO3JI0OBbIX KPAaHOB.

Ha3HaueHue U YyCTPOMCTBO OCHOBHbIX YaCTeH METaJIOKOHCTPYK-
HUM KPaHOB.

KrHeMaTHueckue CXeMbl NPUBOAA CTOEK-OMNOp-KpaHa, TEAeXKKH, Jie-
OEIKM N KAHATHLIX 0apabaHOB C padOUEN YaCThIO MEXaHHM3Ma MoabeMa Tpy3a.

YCTpoicTBO MEXaHU3MOB KpaHa U MX MIPpUBOROB. B3anmonecTaue
MEXAaHU3MOB KpaHa, UX arperatoB ¥ Yy3J10B.

IlpenoxpaHuTenbHble YCTPOUCTBA KO3JOBbIX KPAaHOB (MPOTHUBO-
YITOHHBbIE YCTPOMCTBA, OrPAaHUUYUTENHN MEPEKOCA, OydepHbIE YCTPOU -
CTBa), UX Ha3Ha4YeHHE, YCTPOUCTBO U NPUHUUIT ACACTBUSI.

DKCrjyaTalMOHHbIE 0COOEHHOCTH KPaHOBbIX MEXaHU3MOB.

OcHOBHbBIE TpeOOBAHUS K KpaHaM U UX MeXaHW3MaM (ITPOUYHOCTh,
HallEXHOCTh, 0€30MacHOCTh).

OrpaxaeHue JIErKOOOCTYITHBIX U HAXOOSIIIMXCSl B IBMXEHWUU Yac-
TEU KPAHOB.

JKCnayaTallMOHHAs JOKYMEHTAaUMs Ha KpaHbl: PYKOBOICTBO IIO
IKCIUIyaTallMy, NnacriopT, XXypHal OCMOTPOB U MPOBEPOK, BAXTEHHbIN
XYPHaJI U 1p.

YnpaBnenue u HaOmoneHue 3a paboTol KPaHOB U UX MEXaHU3MOB.

TpedoBaHus K aunuaM, OONYUIEHHBIM K YIIPaBIEHUIO IPY30NOLD-
€MHBIMHU KpaHaMu (KpaHOBLIMKAM) U padOTAOILIUM MO CTPOTIOBKE H
PacCTPOTIOBKE TI'PY30B (CTPONAJBILIAKAM).

TexHuwyeckuit Han30p 3a TPY30NMOABEMHOCTBIO KpaHaMMU.

Hpuumuze! aBapuii 1 Mepbl 110 UX NPEAYIPEXAEHUIO.

O0s13aHHOCTH KpaHOBLUUKA B aBapUMHOI CUTYalLlUU, €r0 OTBET-
CTBEHHOCTbD 3a IMOBPEXIACHUS M aBapUu KpaHoB. O0CayXMBaHUE Kpa-
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HOB B Ipolecce padoThl (CMa3zka, 3aKperuieHue, YCTPAHEHUE MEJIKUX
HEUCIIPABHOCTEMN ).

Ilopsinok npyvema U caayu CMEHBI.

Meponpusitust 10 3PPEeKTUBHOMY UCIOAb30BAHUIO KPAHOB IIPU
BBITTOJTHEHUW PA3IUYHEBIX MOTPY30UHO-PA3TPY3OUYHbIX U MEPETPY3OU-
HBIX paboT, BKJTIOUAS CIIOXKHBIE pabOThI 11O MOrpy3Ke, pasrpy3ke, nepe-
IPY3KE U TPAHCITIOPTUPOBKE JJIMHHOMEPHBIX JIECHBIX B KpYMHOTA0a-
DUTHbIX IPY30B.

IloaroroBKa KpaHOB [LJisl BbIIOJIHEHUSt paboT: obecneueHue pado-
TOCIOCOOHOCTU, OCHALIEHUE FPpy303axBaTHbIMKU NMPUCIOCOOIEHHUSIMU
COTJIACHO TEXHOJIOTUH U IP.

TEMA 5. Ipy3o3axBaTHbie npucnocodJieHuss ¥ Tapa.

Buabl rpy303axBaTHBIX NPUCTTIOCODJEHUMA, TPUMEHSIEMbBIX MPU pa-
0OTE€ KPaHOB 1O MOABEMY U INEPEMELLICHUIO PA3AUYHBIX [PY30B.

Buapl Tapbl, IpUMeHseMON Npu padoTe KpaHOB ([IOAAOHbI, KOH-
TEeHHEPHBI, DanbU, AUIUKU U IP.).

Ipy3onmoabeMHOCTE Tpy303axBaTHBIX MTPUCTTOCOONEHUM.

(O3HaKOMJIEHUE C TIPUHATLIMHU LTS TPY303aXBaTHBIX ITPUCITOCODIIEe-
HUN psaaaMy rpy3omn0abeMHOCTHU.

(O3HaKOMJIEHHUE C COBPEMEHHbIMU KOHCTPYKLIMSIMU Ipy303axBaT-
HbIX NIPUCIOCOONEHUM: C MEXAHUUYECKUM U aBTOMATUUECKUM YCTPOM-
CTBaAMU U Jp.

Ipy3o3axBaTHbie NIPUCIOCOONEHUST (CTPOIibI, TPABEPCHI, 3aXBaThl)
C IMCTAHIIMOHHLIM 3aXBAaTOM U OCBODOXICHUEM I'PY3a, UX YCTPOUCTBO.

TpaBepChl KakK rpy303axBaTHble MTPUCTIOCOOEHUS 11 aBTOMATH -
YeCKOT0 3axBaTa ¢ 3aXMMOM T'Py30B U aBTOMATHYECKOTO AUCTAHLIM-
OHHOT'O UX OCBOOOXIEHUS ITOCIE YCTAHOBKHU TPy3a B TpeOyeMoe TIO-
JIOXXEHHUE.

KOHCTPYKTUBHBIE OCOOEHHOCTH TpaBEPC C aBTOMATUYECKMMHU YCT-
POUCTBAMHU U UX NNPEUMYILECTBA.

M3ydyeHne OCHOBHEBIX CITOCOOOB CTPOMOBKH, 3aXXWMa, ITOJxXBaTta U
IPYTUX CIIOCOOOB YIAEPXAHUS TPY30B MPU MOABEME U TEPEMEILIEHUU
UX KpaHaMH.
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TpeOoBaHKs K rpy303axBaTHbLIM NPUCTIOCOOIEHUIM. IHCTpYyKLMM IO
IKCILIYaTallMM I'Py303aXBaTHbLIX NPUCIIOCODJEHUM U TapHhl.

TEMA 6. Texunueckoe 00C1y2KMBaHHe U PEMOHT KPaHOB.

3agayyv TEXHUYECKOTO OOCTYKUBAHUS U PEMOHTA TPY30ITOOBEMHBIX
KPaHOB.

(OCHOBHBIE MOHSITUSI U ONIPEACIACHUS, TTPUHSITBIE L15I CUCTEMbI TEX-
HMYECKOro o0Cay>XXMBAHUSI U PEMOHTA (MEXPEMOHTHbBIN LIMKI, CTPYK-
Typa MEXPEMOHTHOTO LINKIIA).

TexHuueckoe o0CHYyKMBAHUE KAK COBOKYITHOCTH psila TEXHOJIOTHU-
yeCKUX Ornepauuit, HarpaBJeHHbIX Ha OOCITY>KMBAHUE TPY30TIONBEM -
HBIX MAIIMH U 000OPYHOBAHHUSA MX OTAEJIBHBIX 3JIEMEHTOB, arperaros,
y3JIOB ¥ Ip.

Buabl TexXHHUYECKOro o0CIyXUBAHUSI: €KECMEHHOE, NEpHUoaNYeC-
KO€, CE30HHOE. Buabl pEMOHTA: TeKYLIM U KanuTaabHbiA. HasHaye-
HUE KaXIOro M3 BUIOB TEXHUYECKOro OOCNYXMBaAHUSI U PEMOHTA.

OCHOBHBIE METOIBI TEXHMYECKOTO OOCIYKUBAHMS U PEMOHTA.

IToHsaTust n onpeaeneHns, MPUHSIATHIE B TEXHUUYECKOM OIUATHOCTH-
POBAHWUU TPY3OITOABEMHBIX MAUIUH U O0OPYIOBaHUS.

OCHOBHBbIE TEXHUYECKUE CPEACTBA, ITPUMEHSIEMbIE TIPU TeXHUYEC-
KOM JMAarHOCTUPOBAHUU FPY30INOABEMHBIX MAlUMH, 000pYydOBaHUS U
MEXAHU3MOB.

TexHnueckoe 00CayKMBaHNE U SKCIUTyaTaLLMOHHbBIY PEMOHT KPaHOB.

[leprnoanuyHOCTL OOCAYXXUMBAHWUS U PEMOHTA KPAHOB.

(O3HakoMJjlieHHUe C BUIaMHU M colepXaHueM padoT Mo TeEXHUYECKO-
MY OOCJTY>KMBAHWUIO KPAaHOB, U3NOXKEHHbIMM B SKCTUIYaTaLIMOHHBIX 0O-
KYMEHTAaX MNpeanpusiTuii — U3roTOBUTEJIE KPAHOB.

OcO0EHHOCTH TEXHMUYECKOIro OOCHYXKUBAHUSA 3N1EKTPOOOOPYIOBa-
HUS U 3JEKTpoanaparypbl, YCTAHOBJECHHbIX Ha KpaHax.

B03MOXXHBIE HEUCTIPABHOCTHU 3J1EKTPOOOOPYAOBAHMS M 2JIEKTpOarina-
parypsl KpaHOB, ITPUYMHBL UX BO3HMKHOBEHHUS M CITOCOOB! YCTPaHEHMUS].

OCOBEHHOCTH TEeKYLIEro peMOHTa KpaHoB. [lepMoAHYHOCTD TEKY-

IIETO PEMOHTA MOCTOBbBIX ¥ KO3JIOBBIX KPAaHOB I'PY30TIOABEMHOCTBIO OT
150025 T
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OCHOBHBIE pabOThI IIPU TEKYILIEM PEMOHTE, NPEAYCMOTPEHHbIE 3KC-
[1J1yaTAUHMOHHbIMU JOKYMEHTAMU MPEANPUATUN-UTOTOBUTENEHU (11O
MEXAHHUYECKOMY OOOPYAOBAHUIO U 110 3JIEKTPOOOOPYIOBAHUIO M JJIEK-
Tpoarmnaparype).

HN3yyeHHne opranmM3allMOHHbIX GOPM U METOIOB IKCIIyaTallUOH-
HOTO pPeMOHTA.

OcoOBeHHOCTH PadOT MO TEXHUYECKOMY OCBUIETETHCTBOBAHUIO TPY-
30MOABEMHBIX KPAHOB 10CJIe peMOHTa. Mephbl 6€301MacHOCTH NPU Bbl-
NMOJIHEHUU TEXHUUYECKOIo O0CAYXKUBAHUS U PEMOHTA I'PY30MOABbEMHbIX
KpaHOB.

IToaroroBka norpy3o4Ho-pa3rpy304yHOM TUIOWANAKHN, OOCITYXXHBaA-
EeMON KpaHaMM.

PasMelueHne rpy3oB Ha MOTPY304HO-pA3rpy30vYHOHN ToMagke U
HANEeXXHOE UX CKIIaAUpOBaHUE, 00eCTrieynBamiliee yIoOHYyI0, OBICTPYIO
M 0€30MMaCHYIO UX CTPOITOBKY, TOIBEM, MEPEMEUICHHUE, OMTYCKAHUE U
pPaCCTPOIIOBKY.

O3HaKOMIIEHUE C K0Y-MapoyHOoil cucteMoil. OCHOBHOM NPpHHLUI
€€ TIPUMEHEHMHS NPU 3KCIUTyaTallud MOCTOBbIX M KO3/IOBbIX KPAHOB.

3HaUeHHUE KIIOUY-MApOUHON CUCTEMBI JUIST 00eCreyeHs1 BBICOKOMN
CTETIEHU 0€30TaCHOCTH NMPU 3KCIUTyaTallul KPaHoB.

Buner kiroueit-Mapok 1 UX MECTO B KaOUHE YTIpaBJICHUS.

[Topsimok BBITAYM KITIOYEH-MapOK ¥ UX BO3BPAILCHMUS.
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Temamuveckuii naax
U NPO2pamMma npou3soocmeeHHozo oby4eHuUs
TemMaTnyeckuit niaH
Ne TeMa Kon-Bo
/1 JaCOB
] | BBOAHOE 3aHsATHUE 2
2 | O6uue TpeOOBAHUS MPOMBIIJIEHHOMK Oe30nmacHOCTH* 6
3 |TIpakTHuecKoe 03HaKOMJIEHUE T KpaHaMH ITOBBIHICH- 26
HOM TPY30TIOOABEMHOCTH
4 | [TpOon3BOACTBEHHLIE OTIEPAlIUU, BHITIONHSEMbIC 100
KPaHOBLIWKOM 4-To pa3psina
) | CamocTodaTeibHasa padoTa B KayeCTBE KPAaHOBUIMKA (Ma- 132
IITMHUCTA) 4-TO pa3psna
KBanudukaumoHHasa npodbHas padorta
UTOIO: 266

* Tema paccMoTpeHa B MPOrpaMMe TEOPETHUECKOTO OBYUEHHST KPAHOBIIWKOB 3-TO pa3ps -
na. I1py HeobxonuMocTH MOXET OLITh NPOH3BENEHA KOPPEKTHPOBKA B COOTBETCTBHH ¢ Tpe6O-
BAHUAMU KBATUPUKALUMOHHON XapaKTepUCTUKUW KPaHOBIUMKA 4-ro paipsna.

—
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Ilpoepamma

TEMA 1. BeoaHoe 3aHsiTHe.

JHaYeHue NMOBbIIIEHUA KBATU(PHKALIUN padoynx. OCBOEHUE HOBOU
TEXHUKHU M TIEPEOBOI TeXHONOTUU. O3HAKOMJIEHHE C TIPOrpaMMOu
ITPOU3BOJCTBEHHOTO OOYUE€HHUS TIPU TOBBLILLIEHWU KBATU(DUKALNMU,

TEMA 2. O0mne TpeOGOBAHMS NPOMbINIJIEHHOH 0€30MaCHOCTH (CM.
npumeuyanue Ha c¢. 103).

TEMA 3. IlpakTHyeckoe o3HaKkoM1eHue ¢ KpaHaMH NOBbIIIEHHOH IPY-
30M0AbEMHOCTH.

O3HaKOMJIEHME C ME€XaHu3MaMHU, pabouyuM OOOpYIOBAHUEM,
JIEKTPOOOOPYAOBAHUEM U 3J1EKTpoaNnapaTypom MOCTOBBLIX U KO3-
JIOBBIX KPAHOB FPy300IbEMHOCTbIO CBbILLUE 1D T A751 MOCTOBBIX Kpa-
HOB U 10 25 T IJIST KO3JIOBBIX KPAHOB, a TaKXE KPAHOB-1UTA0EIEPOB
rpy30MmoabeMHOCTBIO | T.

ITpoBepka TEXHMYECKOTO COCTOSSHUS MEXaHWU3MOB KPaHOB U arirnapa-
TYPBI YIIPABJICHUSA M 3aLLUTHI, 3aILIMTHOIO 3a3eMJICHUS KPAHOB, METAJIJIO-
KOHCTPYKILIMN, O0OPYIOBAHMSI, YCTPOMCTB U IMpHUOOPOB OE30MaCHOCTH.

(O3HaKOMJIEHUE C OCOOEHHOCTSIMU MOCTOBbBIX U KO3JIOBbIX KPAHOB, Kpa-
HOB-1ITA0EJIEPOB U IPYTUX KPAHOB, a4 TAKXE C BbINOJHSIEMBIMHA pPadOTaMU.

TEMA 4. IIpou3BoacTBeHnble onepaiuyu, BbiloJHAEeMble KPAHOBIIH -
KoM 4-ro paspszaa.

O3HaKoOMJIEHME ¢ 00S13aHHOCTSIMM KpaHOBIUMKA 4-T0 pa3psiia, u3-
JIOXKEHHBIX B IPOU3BOACTBEHHOU MHCTPYKLIMU.

O3HakoMJIeHUE C 3alUCIMU B BAXTEHHOM XYypHane.

BoIigBieHUE U YCTpAHEHME HEUCTIPABHOCTEW KpaHOB.

YipaxxHeHus B YNpaBIEHUU MEXaHU3MaMKU KPAHOB I'PY30TOIbEM-
HOCTBIO OT 15 A0 25 T, OCHAWIEHHBIX PA3/IMYHBIMU TPY303aXBATHBIMHU
MIPUCIIOCOOJIEHUSIMU, NIPU BBINTOJHEHUU OTAECJAbHBIX ONEpPALUMU MO
NOABEMY, NEPEMELIEHUIO U ONYCKAHUIO TPY30B NpHU NPOU3BOACTBE pa-
OOT cpeaHeN U MNMOBLIIEHHON CA0XHOCTU (MMPY y4aCTHUU KPAHOBLU-
KOB 00Jjiee BbICOKOMA KBaJU(UKALUK), YIPAXHEHUSI B YIIPABICHUU
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MEXaHU3MaMM KpaHOB-1UTA0EAEPOB [IPU NOABEME U [IEPEMELLIEHUHN IPY-
30B.

O3HaxkoMaeHue ¢ paboToi CTPONAJbIIMKOB U 3aLENIINKOB U NPU-
HSITOM Ha NMPEANpUsITUY 3HAKOBOKM CUTHANIM3alUMen, 1oaaBaemMoM CTpoO-
nabUIMKAMU KpaHOBIIWKAM TIPH TIEPEMELLICHUU TPY30B, YIIPAXKHEHUS
B MPUEME YCIOBHbBIX CUTHAIOB.

[1poBepKa COCTOSTHUM TPY303aXBATHBIX MPUCITOCODJEHNA.

YrnpaxHeHHs1 B CTPONOBKE, MOAXBATE M 3aXXMUME I'Py303axBaTHIMMH
NPUCINIOCODNEHUSIMU TPY30B Pa3HOro B1Maa U pa3HOMK KOH(MUIypaLUU.

BusyanbHOeE onpeneieHUE NpUMEPHOHM MaCChl HAUOQJIEE XapaKTeEp-
HBIX IPY30B U LIEHTPA UX TAXKECTH.

YnpaxXHeHHUs B BLINOJIHEHUU paboOT CpeIHEN U NTOBLIIUEHHOM CITOX -
HOCTH, KOTda Nnpu NMOOBbEME U TIEPEMELLUEHUU IPYy30B KpaHaMU TpeOy-
€TCA MOBBLILIEHHAA OCTOPOXHOCTD.

PaboTel cpenHent CiIoXHOCTU: MOrpy3Ka rpy3oB (CpenHUX radapu-
TOB) CO CTe/1aXeH paboyeil 30Hbl KPAHOB Ha TPAHCIIOPTHAIE CPENCTBa,
BbITPY3Ka IPy30B (CPeAHMUX FrabapuToOB) U3 TPAHCIIOPTHBIX CPEACTB (TPy-
30BbIX aBTOMOOUIIEH, XKEJIE3HOAOPOXHbBIX IIAaT(HOPM) HA CTEIIAXM.

PaboTbl MOBLILUEHHOW CIIOXHOCTU: MOTPY3Ka OIJMHHOMEPHBIX U
IMTPOCTPAHCTBEHHBIX TPY30B (KPYIibiit JIEC, METANJIOTIPOKAT, TPYOHI,
(POpPMBI, KOHCTPYKLUHUU) U3 pabouel 30HbLI B TPAHCITOPTHBIEC CPEl-
CTBa (aBTOTIPULETIBI-JIECOBO3bI, ABTOTIPULENBI-TPYOO30Bbl, aBTO-
MPULIENbI-(PEPMOBO3bI, XEAE3HOAOPOXKHbIE MAAaTHOPMBL), pa3rpys-
Ka INMHHOMEDPHBIX U MPOCTPAHCTBEHHbIX IPY30B U3 TPAHCIOPTHLIX
CPEACTB Ha CTEJNAaXU U B NNOACOOHbIE NOMELIEHUSI.

YrpaxxHeHHUs B nojaye 3BYKOBbIX CUTHAJIOB MEPEd HadaloM repe-
OBHUKEHUS KpaHa U IMpH KaXI10M U3MEHEHUM €ro ABMUKEHMSI.

BhistBlieHMe HEUCTIPABHOCTEN OOCTYXMBAaeMBIX KpaHOB (TIPU yJac-
TUU CAecapsd 1O PEMOHTY NPOMBIIIIIEHHOTO 000pYIOBAHUS U 3JEKT-
POMOHTEPA ITO PEMOHTY 3JIEKTPOOOOPYNOBAHUS WU KPaHOBILUKA 00-
JIC€ BbICOKOM KBANMPUKALIMU) U UX YCTPAaHEHUE.

BeneHue BaxTeHHOro XypHasna padboTbl KpaHOB I10 YCTAHOBAEHHOM

(HhOopME.

—— ™o
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IipoBepKa COCTOSIHUSA KPaHOB M UX MEXAHU3MOB, a TAKXKE 3JEKTPO-
O0OpYyIOBaHMUS, anriaparypbl U padboyunx opraHoB [1ocjie padoThl.

[IpoBepka yCTPOMCTB 3aLIUTHOrO 3a3eMJIEHUSI KPAHOB C 3aMEPOM
COMNMPOTUBJIEHUSI.

I'TpoBepka ¥ OpakoBKa Ipy303axXBaTHBIX YCTPOWCTB U IMTPUCITOCOOJIEHUH
Y TIPUMEHAEMBIX VT UX KOMTUIEKTALUMU CTATbHBIX KAHATOB U LIETIEH.

BeImosHeHUE roc/ie OKOHYaHUS padOThl eXXeCMEHHOTO TeXHUYEC-
KOIo O0CJIy>KMBAHUS KPAHOB C MCIOJb30BAHUEM CPEACTB TEXHHUYUEC-
KOro AUarHoCTUpPOBAHUA (r1epeyeHb padoT Mo €XEeCMEHHOMY 00Chy-
KMBAHUIO KPAHOB, NOCAECI0BATEAbHOCTb UX BbIMIONHEHUS U ODOBEMDIL
MIPUBEOEHBI B IIPOTrpaMMeE TEOPETUUYECKOTO OOYUEHUS ).

[IpoBepka n onpoboBanue paboOThl MEXaHU3MOB KPAaHOB IOCJE
IIPOBEAEHUS €KECMEHHOTO TEXHUYECKOTr0 O0CTY:KWUBaHUS (0€3 HArpy3-
KW U C HATPY3KOW).

Pabora B xauectse ciecapst 2—3-10 pa3psiia B COCTaBE PEMOHTHOTO
3B€Ha WJIM Opuraabl Mo NpoBEACHUIO MEPHOIMUYECKUX TEXHUUYECKUX
OOCIYXXMBAHUM U TEKYLIETrO0 PEMOHTA C NMPUMEHEHNEM METOAOB U
CPEACTB TEXHWUYECKOI0 AMarHOCTUPOBAHMUSI.

HUHCTpYKTaX 1O OXpaHe Tpylda U 3JIeKTpoOE30TacHOCTH TPU Bbl-
MOJHEHUH padOT MO TEXHUUYECKOMY OOCTYKMBAHUIO U PEMOHTY.

BrITTOSTHEHUE (B COCTaBe 3B€Ha UJIM OpUTaIbl Cliecapei 1Mo peMoH-
TY NIPOMBINIIEHHOTO O0OPYAOBAHUSA U JIEKTPOMOHTEPOB 11O PEMOHTY
JIEKTPOOOOPYAOBaAHMA) padOT 10 pa3zdoOpKe, COOPKE U MPOBEPKE Kpa-
HOB, UX 3JIEMEHTOB U arnmnapaTtyphbl yIIpaBlIeHUS U 3ALLUTHI.

TEMA 5. CamocTosrenbnas paboTa B KayecTBe KpaHOBIIMKA 4-r0
pa3paaa.

CaMOCTOATENbHOE BhITIONTHEHHE (TI04 HAOJII0EHUEM UHCTPYKTO-
pa IMMPOU3BOACTBEHHOI0 OOYYEHUSA UK BBICOKOKBATU(PUUUPOBAHHOIO
KpaHOBILMKA) BCcex paboT, BXOASIUUX B 00513aHHOCTHM KpaHOBIIMKA
4-ro paspsnaa.

BrinosiHeHue nmpy padbore Ha KpaHax YCTAHOBIEHHBIX HOPM TIPO-
U3BOOUTEILHOCTH TPYyIa M OBIalEeHNE MPOTPECCUBHBIMU METOIAMMU
TpyJda NEePEeaoOBbIX KPAHOBIUIMKOB.

ainFE il i i
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TEMATHUYECKHUE IIVIAHbI U I1POI'PAMMBbI

AJIA MOBLIIHEHUA KBANH(PUHKAUUN KPAHOBIIKUKOB
KPaHOB MOCTOBOIO THIIA S-ro pa3psia

Keanrupurxayuonnaa xapaKkmepucmuxa

ITpodheccus — KpaHOBUIMK MOCTOBOTO TUIA (MOCTOBbBIX, KO3JIOBbIX
U IPYIUX KPpaHOB).

KBasmduxkaumua — 5-i pa3psi.

KpaHOBIIMK 5-T0 pa3psiga JA0JKEeH 3HATD:

1) pYKOBOACTBO 1O 3KCITyaTailiy KPAaHOB;

2) TUTIOBYIO (TMTPOU3BOACTBEHHVYIO) UHCTPYKUMUIO TTO0 Oe30TTacHOMU
3KCIayaTauuuu KpaHoB;

3) Ha3HaueHUe, YCTPOUCTBO, NPUHLIUIT AEHUCTBUSI, KWHEMaTHYeC-
KHE CXEMBbI, Tpy30NoabeMHOCTb, OCOOEHHOCTH KOHCTPYKLIUM U Tpe-
OOBaHWA MO OOCNY>XUBAHWIO KPAHOB;

4) TpedboBaHUs 0€30MACHOCTH TPU TIPOU3BOACTBE padOT KpaHaAMU:
MOALEM, NMEPEMELLEHME U YCTAHOBKA TPY30B, MOHTaX 00OpynoOBaHUA,
cTarieibHasg U CeKUMOHHAas cOopKa ¥ pa3dopKa U3OEUN, arperatoB U
y3JIOB MALIWH U MEXaHW3MOB, KOHCTPYKLIUHM COOPHBIX 3JIEMEHTOB 3/1a-
HUN U COOPYXEHUN;

5) TpeboBaHMsI 0E30MaACHOCTHU TMPHU YCTAHOBKE CJOXHBIX ITPOCTPaH-
CTBEHHbIX KOHCTPYKLIMM HA COOPOYHBIE CTale/r U CBapOYHble IMOCTHI, a
TaKXe MPU UX KAHTOBKE, pa3BOPOTE U BBIMTIOJHEHUM APYIUX ONCPALIUA;

6) 3HAaKOBYIO CUTHAJM3aLUNI0, IPUMEHSIEMYIO KPAaHOBIIMKAMHU,
CTPOTIUTHIIMKAMU U CUTHANBILMKAMU,;

7) HEMCTIPAaBHOCTHU, BO3HUKAIOIUME B KpaHaX B TIpoLIecCce 3KCIuIya-
TallUU, KX TIPUYUHBI U CNTOCOOBLI YCTPAHEH U,

8) TexHuyeckoe OOCAYXXKMBAHME U IJIAHOBO-NIPEAYIPEAUTEIIbHbIE
PEMOHTBI KPAHOB ¢ OCHOBAMH TEXHUYECKOro AUMarHOCTUPOBAHUSI;

9) cnecapHoe Aesio B 00beMe KBAIUGMUKALMOHHBIX TPpeOOBaHUA,
npenbsiBasieMbiX K caecapto 3—4-ro pa3psija;

10) OCHOBBI 3JIEKTPOTEXHUKHN U TPOMBILLIJIEHHOW 3JIEKTPOHUKH;

11) HazHayeHne M YCTPONCTBO BNEKTpoantiapaTypbl ¥ 3JIEKTPOITPU-

N — — g
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OOPOB yNnpaBJICHUS M 3aLLUTHI, IPUMEHSIEMbIX B IPY30I1OABEMHBIX Kpa-
HAX C 3EKTPUUYECKHUM TIPUBOJIOM;

12) TpeGOBaHUS K KauecTBY BBIMOJIHSIEMBIX padoT;

13) NTHCTPYKLIMH TTO OXpaHe Tpyaa, MPOU3BOACTBEHHON CAHUTApUH
M TTOXapHOU OE30TTIaCHOCTH.

KpaHOBILMK 3-T0 pa3psiaa A0KeH YMETb:

1) ynpaBnsitb MOCTOBBIMUY Y KOITOBbIMM KpaHAMM PY30MIOABEMHOCTBIO
CBbILLIE 25 T, OCHALLICHHBIMY PA3TUYHbIMU IPY303aXBATHBIMU ITPUCIIOCOOIE-
HUSAMU, TIPU BBINOJHEHUM pabOT CpeaHEM CIOXKHOCTU (ISl KO3NOBbIX Kpa-
HOB IIPU BBINOJTHEHWH MPOCTHIX padOT U NepeMELIEHUN IJIMHHOMEPHbIX I'DY-
30B — OO 3 M) MO NOIPY3Ke, pasrpysKe, NeEperpy3ke U TpaHCIIOPTUPOBKE IPY-
30B, BKJIIOYasl JIMHHOMEPHbIE (JiIecoMarepUuaibl, MPOKaT Y TPyObl) U APYTrUe
AHAJIOTUYHBIE IPY3bI IUTMHON OT 3 J0 6 M, a TAaKXKe IO YCTAHOBKE AeTaieil U
Y3ITOB 00OpYIOBaHWA HA CTAHOK, MEPEMEILIEHUIO ITOIMOCTEN, MOHTAXKHBIX
[MPUCTIOCODCHUHN U PA3TUUYHBIX MEXAHU3MOB;

2) yripaBJisiTb MOCTOBBIMHM U KO3JOBBIMU KpaHAMU T'PY30TMOIb-
€MHOCTBIO OT 6 10 25 T U MOCTOBBIMHM KpaHaMH Tpy30MOabEMHOC-
ThiO0 OT 10 mo 100 T, ocHalEeHHBIMU Pa3TUYHBIMU TPy303aXBaTHBIMU
ITPUCTITOCOOJIEHUSIMHU, TIPU BBIMTOJTHEHHWU CIOXHBIX paboT 110 MOorpy3s-
K€, 3arpy3Ke, neperpy3ke ¥ TpaHCIoOpTUPOBKE IPY30B, BKJIOYAS JJ1HH -
HOMEpHBIE (47151 MOCTOBBIX KPAHOB — CBbIlIE 6 M, IJIS1 KO3JIOBBIX —
CBbIllie 3 M), TPEOYIOLIUX NMOBBILIEHHON OCTOPOXHOCTH, MPHU BbINOJI -
HEHUU pabOT MO MOHTAXY TEXHOJOIMYeCcKoro o0opyaoBaHUs U CBSI-
3aHHBIX ¢ HUM KOHCTPYKLMMH, 1O CTArebHOM U CEKUMOHHOM COOpKE
U pa3dopKe MU3IAECANI, arperatoB U y3/J0B MalllMH, MEXaHU3MOB, MO
nocanakKe M Bbi1aue U3 HarpeBaTClbHbIX €4Yeil CIUTKOB M 3aroTOBOK,
MO pa3jIUBY pacCIlJIaBJIEHHOTO METa/ly1a, MO KAHTOBKE U3MEITUN U Ie-
Tajieit MAalIUH TIPU KOBKE HA MOJIOTaxX M Ipeccax, Mo YyCTaHOBKE Ha
CTAHOK OETaJie, U3NECTUMN U Y3JI0B, TPEOVIOILIUX TaKXe TTOBBILIEHHOU
OCTOPOXHOCTH, a TAKKE NPH BBINOJIHEHUH CTPOUTETHbHO-MOHTAXHBIX
U PEMOHTHO-CTPOUTENABHBIX pPadboT;

3) yqacTBOBaThH B JTUKBUIALIUYN aBapUMHBIX CUTYAaLIUI HA KpaHax U
APYIroM BCIIOMOIraTEJdbHOM I'DY30HNO0OABEMHOM 000PYAOBAHMUU, KOTOPbIE
MOTYT BO3HUKHYTH B ITPOLIECCE €ro 3KCIJIyaTalluu;
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4) onpenensiTb COCTOSIHME NOLIeXAallUX MOAbEMY, IEpEMELLIEHUIO U
YCTAaHOBKE I'PY30B U HAAEXXHOCTb MX CTPOITOBKM, 3aX1Ma, ITOAXBaTa pa3-
JUYHBIMU IPy303aXBaTHbIMU YCTPOUCTBAMU U IPUCTIOCOONEHUSIMU;

5) NPOMU3BOIUTH €XKEeCMEHHOE TEXHUYECKOE 00CTIYKMBAHUE KPAHOB;

6) BLIMTOJIHATDL (B COCTaBe PEMOHTHOTO 3BE€HA WM OpHUranbl) B Ka-
yecTBe clecaps 3—4-ro pa3psia NepuoauyecKoe TeXHUIEeCKoe 00CITy-
XUBaHUE KPAHOB;

7) NpaBWIbHO NPUMEHSTb 3HAKOBYIO CUTHAJIU3ALMIO I[IPU NOABE-
Me, TIEpeMELIEHNNA U YCTAHOBKE I'PY30B;

8) BECTU JOKYMEHTALMIO (BaXTeHHbII XypHa1 U Op.);

9) OepexHo oOpaaThCsi ¢ MHCTPYMEHTAMHW W TIPUCTIOCOOE HUSIMU,

10) cobnroaaThk TpeOOBAHUS OXpPaHbI TPYAa U TPOMBILLITIEHHOW 6€30-
MAacCHOCTH, TTOXApHOW 0e301acHOCTH.

- e — i T ik il e
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Temamuveckuu naan
U NPO2PAMMa Meopemu1ecKoco o0yuenus

TemaTuueckuit NJaaH

No Tema Kon-Bo
/11 4JacoB
1 1 O6iwme TpeOOBAHUSA NPOMBILIIEHHONW 6€30MaCHOCTH U 8

OXpaHbl TPyAa
2 | YCTpOHCTBO, OCHOBBI 3KCIUIYaTauuy U TEXHHYECKOro 72
O0CITY>KUBAHUSA KPAaHOB
3 | CrieumanbHbIE Ipy303axBaTHble IpHCIOCODIEHUS U 20
Tapa
. s — !
KoHcynbTauum 3
— —+ -, e

JK3aMeH Q
NTOTIO: 116
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Ipoepamma

TEMA 1. O0uiue TpeOOBaHUSA NPOMBILLJIEHHOW 0€30NIACHOCTH M OX-

paHbi TPYAA.

OcHoOBHBbIe NonoxeHUs1 PenepanbHbiX 3aKOHOB «O IPOMBbILLLIEHHON
0€30MaCHOCTH OMAaCHbIX MPOU3BOACTBEHHBIX 00BEKTOB» U «(O0 OCHOBAX
oxpaHbl Tpyaa B Poccuitckoit Penepaim»’.

Tpynosoit Kopeke Poccuitckoit Pepepaunn.

OO6uimre TpedboBaHUS JIMUHOM O€30N1aCHOCTY INPH padboTe Ha KpaHax
[NOBBLILIEHHON I'PY30I0IABEMHOCTH.

CaHuTapHble TpeOOBAHUS K MPOU3BOACTBEHHLIM MOMEILEHUSIM, B
KOTOPBIX YCTAHOBJIEHbI TPY30NOABEMHEIE KPAHbI.

CaHuTapHbIe TPeOOBAHMS K KAOMHAM yITpaRIeHWs Y TUIOLIAaaKaM KPaHOB.

TpeboBarMs MHCTPYKLIMHM MO OXpaHe TPyLa W TIPOMU3BOIACTBEHHDBIX
WHCTPYKIIUM 11O O€30MaCHOM K CITTyaTallUu KpaHOB.

TpeboBaHWA MO COAEPXKAHUIO IPY30TIOABEMHBIX KPAHOB, TPY303aX-
BATHBIX TIPUCTIOCOOJIEH M U TApbl B UCTIPABHOM COCTOSTHUMU.

OO0cny>XuBaHUE KPaHOB ¥ HaZ30p 3a HUMU. MHXXEeHEPHO-TEXHHUYEC-
KUe pabOTHUKM, OTBETCTBEHHBIE 34 COAEPXXAHUE IPY30TIOXBLEMHBIX Ma-
IUMH B UCTPABHOM COCTOSIHUM.

[Topsanok ponycka K pabore Ha KpaHaxX KpaHOBUIUKOB.

[1paBa 1 0013aHHOCTU NEPCOHANA, OOCAYXNBAIOUIETO KPAHbl: Kpa-
HOBLIMKOB, CJECAPEN-PEMOHTHUKOB U 31IEKTPOMOHTEPOB I10 PEMOHTY
3JIEKTPOOOOPYAOBAHUS, HAJTAAYMKOB [TPUOOPOB O€30MaCHOCTHU.

[lepronnyeckas npoBepKa 3HaHUM UL, OTBETCTBEHHBIX 3a Oe30mnac-
HO€ NNPOMU3BOACTBO pabOT KpaHAMU, M KPAHOBLLMKOB.

TpeboBaHUsl MO OrpaxXaACHMUIO JETKOAOCTYINHbIX U HAXOASLLIUXCS B
NBUXXKEHMYU YaCTEN KPAaHOB, a TAKXKeE TUIOIAN0K, rajaepeid U IECTHULL.

TpeboBaHMA K rpy303axBaTHBIM YCTPONCTBAM U MPUCTTIOCOOTEHUAM, B
TOM UMCJIE C MEXAHU3UPOBAHHOM U ABTOMATU3UPOBAHHOU CTPOIIOBKOM.

O3HaKoOMJIEHUE C TPEOOBAHUSIMU K COEIWHEHWIO KAHATOB U LIETIEN U
3aKPETJIEHWIO UX Ha TPY30TIONBEMHbBIX MEXaHU3MAaX KPaHOB.

"Y1patun cuny Ha ocHoBahuu PeaepanbHoro 3akoHa ot 30.06.06 Ne 90-®3 (Cobpanue
3aKkoHonateabcTsa Poceuiickoit @eacpaunn. 2006. Ne 27. Cr. 2878). Heiicroyer TpyaoBoit Xo-
acke Poceutickoit @eacpauny ot 3(0.12.01 Ne 197-P3 (CobpaHuc 3akoHoaatcabcTBa Poccuiic-
Kol Penepauny. 2002, Ne 1 (4. I). Cr. 3). (IIpumeu. uza.)

il L . Pl
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be3onacHOCTh Tpyaa Npy 3KCIyaTaury 371eKTpOyCTaHOBOK.

OCHOBHbIE TTPUYMHBI 1 BUIBI TPABMAaTU3Ma MpH padoTe B 30HE NEH -
CTBYIOLLIUX 3JIEKTPOYCTAHOBOK.

(OCHOBHbIE IPUYUHBI U BUABI TPABMATU3Ma NPU pAOOTE B 30HE ACH-
CTBYIOLIIMX SJIEKTPOYCTAHOBOK.

3alUTHBIE YCTPOUCTRBA B 3JIEKTPOYCTAHOBKAX Y X XapaKTepUCTHUKA.

Hopsinox o0CyXXnBaHUsI 3neKTPOABUTaTEIEN KPAHOB U 3JIEKTPOAIl -
ImapaTyph! yIrrpaBiIcHUS.

[TopanoK ITpon3BOACTBA UCTIBITAHW KPaHOB Ha SJIEKTPOU30JISILIUIO.

OxazaHue nepBoi MOMOLIM HOCTPaJaBLUUM OT ACUCTBUS 3JIEKTPU-
YeCKOIo TOKaA.

[Topsanox paccienoBanus aBapyil U HECYACTHBIX CITYUYaes.

Q011 Ke cBEIEHMS 00 opraHU3aLMy NoXapHoi OXpaHbl Ha NpeANpy-
SITUSX.

IIpaBa u 00s13aHHOCTU NULL, OTBETCTBEHHBIX 3a MPOTHUBONOXAPHOE
COCTOSIHUE.

OCHOBHBIE NPUYNHBI BO3HUKHOBEHUS MTOXAPOB B 30HAX pabOTHI I'PY-
30MMOABEMHBIX KPAHOB Ha MTPeAnpUATHSX.

IloxapHasi CMTHanu3auust Y npaBuiia Mnoab30BaHUA €10.

OCHOBHBIE MEPOTIPUATUSA TIO JUKBUIAUMU 3aTOPaHHUU M BHIOOD
CPEICTB UX TYILIEHUS.

TEMA 2. YcTpoicTBO, OCHOBBI KCIJIYaTallUM U TEXHUYECKOro 00-
CJOYXKMBAHHUS KPAHOB.

YCTpONCTBO KPaHOB I'Py30MNOABEMHOCTBIO CBBILIE 25 T. Ob1as xa-
PaKTEPUCTHUKA KPAHOB IMOBBLIILIEHHON TPY30NOABEMHOCTA. OCHOBHBIE
y3J1bl U MEXAHU3Mbl KPAHOB.

OCOBEHHOCTHU KPAHOB NMOBBILIEHHOU IPY30MOIABEMHOCTH — MOCTO-
BBIE (ABYX- M UETHIPEXOATOYHBIC YCUIIEHHBIX KOHCTPYKLIMI, MHOTOOITOD-
HbIE), KO3JIOBbIE (OECKOHCONbHBIE U KOHCOJIbHBIE, IBYX0A/I0UHbIE YCU-
JIEHHBIX KOHCTPYKLIMH, MHOTOOTIOPHBIE C YCHIIEHHBIMH CTOMKAMHU-0OTIO-
paMy ¥ y3aM¥u NMPUMBIKaHUsI ) — U APYTUX KPAHOB MOCTOBOTO THUTIA.

YcrponcTBo paboymnx MexaHU3MOB KPAHOB U UX TPUBOIOB.

MocTOBbIE M KO3J10Bble KpaHbl CNELIMAIbHOIO HA3HAYEHUS: [Pe -
(hepHbIe, MATHUTHBLIE U .
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[1pnBOOBI MOCTA M I'PY30BOM TEACXKKU, UX TUTIOBbBIE CXEMBI.

[TprBOObLI CTOEK-0OMOP Y IPYy30BOM TEACIKKHU, UX TUTIOBBIE CXEMBI B
KO3JTOBBIX KPaHaX MOBBIIIEHHOW IPy30TIOEMHOCTH.

KpaHoBbI€ NYTH.

ITpuBOIBI MEXAHU3MOB ITOABEMA TPY3a B MOCTOBBIX U KO3JTOBBIX Kpa-
HaX TOBLILUEHHOM rpy30moaAbeMHOCTH. CHUCTEMbI TOKOIMOABOAA 1S TIPU -
BOAOB MEXaHU3MOB KPaHOB.

Jlebenku, TopmMo3a, rpy303axBaTHbLIEC OPraHbl, KAHATHI M TpeOOBAHUS
K HUM HOPMAaTHUBHBIX IOKYMEHTOB.

Kabenu 1151 noasoaa 3JeKTpMUYECKOro ToKka K KpaHaM.

KabuHbl yripaBieHUsI U TPEOOBAHUS K HUM.

PasMmelieHue B KaOMHE 3JIEKTpooOOpYIOBaHUS, 3/1EeKTpoarrnapary-
Dbl ¥ NYJ1LTOB YIIPaBJAEHMUSI.

[IpyHUMTIHAIbHbIE KWHEMATUUYECKHUE CXEeMBI YTIpaBJIeHUS IBUTATe-
JASIMU TIPUBOAA UCITOJHUTENBHbIX MEXAaHU3MOB. OCHOBHbIC CXEMbI VII1-
paBleHMSI KPAHOBbIMM JIBUTATEASIMU.

CXeMBbI M TPUHLMTT 3aIUUTHI KPAHOBBIX MEXAHU3MOB OT TIeperpy30kK
Y TIOJIOMOK.

(CXxeMbl COEAMHEHM ITYCKOBBIX U PETYJIMPOBOYHbBIX PE3UCTOPOB, ITPUME-
HSIEMBIX U MEXaHNU3MA TIEPEABUKEHUS U MEXaHW3Ma TTOIbeMa KpaHa.

Dnexkrpoanmnaparypa yripapieHUS JEKTPOABUTATEISIMU KPaHOB (KOH-
TPO/LIEPH! U KOMAHAOKOHTPOJLUIEPDL), €€ YCTPOMUCTBO Y IIPUHLIMIT ACACTBHS.

KOHTaKTOpbI, X YCTPOWCTBO UM HAa3HAYEHHUE.

DJEKTPOMATrHUThI M SNEKTPOTHAPABIUYECKUE TONKATETN, UX YCTPO -
CTBO ¥ Ha3HaYeHUe.

ITpnGopb1 6€30MaCHOCTU: OTPAHUYUTEIU PA0OOUMX IBVKEHUHN Mexa-
HU3MOB; OJIOKMPOBKHU, OTPAHUYHMTENU [PY30NOABbEMHOCTU, PEFUCTPATO-
PbI NapaMeTpoOB U AP.

[Tpon3BoOCTBEHHBIN KOHTPOJb 32 TEXHWYECKUM COCTOSTHUEM TPY30-
NOABEMHbBIX KPAHOB U 00eCrieYyeHUEM UX 0€301acHOU 3KCIJIyaTalluu.

(O3HaKOMJIEHUE C TTOJIOXKEHMEM O MPOU3BOACTBEHHOM KOHTPOJIE 3a
KpaHaMM B IIpolecce UxX dKcrmyaraun. Hag3op 3a 6e301macHoOi 3KCII-
JlyaTallMEN KPaHOB.

TexHuuyeckoe ocBUAETENbCTBOBAHUC KPAHOB.

Harpyalq»i Ha KpaHbl IPY TEXHUYCCKUX UCTIBITAHHUSIX.

@ O(IIDp'HﬂEHHE HTU «[MposMbimineriHas 6e30nacnnc'rhu 2008
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IHepnoanuyHoCTh OCBUAETENBCTBOBAHUS KPAHOB.

O3HakoMJIeHUE ¢ 00S13aHHOCTSIMU KPAHOBILUMKA B COOTBETCTBUMU C
MPONU3BOACTBEHHOW WHCTPYKIIUEN TTO SKCTIIYaTaLlMU KPaHOB.

TpeboBanUus 6e30MacCHOCTU NMPU TIOABEME, TIEPEMELIEHHT 1 OTTYCKa-
HUU TPYy30B, OCOOEHHBO KPYIMHOradbapuTHbIX U AJIMHHOMEPHBIX.

TpeboBaHUs PYyKOBOICTB NMPU 3KCIJIyaTallMM B YacTH YIIpaBIeHUS
MEXaHU3MaMHU KPAHOB ITOBBINIEHHON I'PY30TTOABEMHOCTH.

M 3yueHne n 0CBOoeHHE 3HAKOBOM CUTHAJIN3ALWUH, MPUMEHSIEMO Kpa-
HOBUIMKAMU, CTPONAJbILMKAMU U CUTHANbILIMKAMU IIPU NNOADBEME, T1E-
peMEUIEHUU U OITYCKaHWU I'PY30B.

TexHuyeckoe oGCNyXKMBaHUE KPAHOB B TIPOLIECCE SKCIITyaTallUMU.
Bubl TeXHUYECKOTro 00CIyKMBAHMS KPAHOB MTOBbIILIEHHO IPY30M101b-
EMHOCTHU U €ro NMEPUOINYHOCTL. EXXECMEHHOE TEXHNYECKOE ODCTY KU -
BaHMe. Ilepuonnyeckoe TexHuueckoe oocayxuBanue. HazHaueHue u
colepKaHue padoT Mo KaknomMy By 00OpYyIOBaHUS.

TexHUYeCcKoe IMarHoCTUpOBaHUE KPAaHOB IPU HPOBEISHUU 0OCTY-
KHUBAHUS U PEMOHTA. 3a3a4YM TEXHUUECKOIro AMarHOCTUPOBAHUSI U €TI0
3P PEKTUBHOCTL. TeXHUUECKUE CPEACTBA, MPUMEHSIEeMBbIE ITPU JUATHO-
CTUPOBAHUM MOCTOBbBIX U KO3JIOBbIX KPAHOB C 2JIEKTPUYECKUM MPUBO-
JIOM IPpU UX peMOHTE. OCHOBHbIE METOAbI ¥ CITOCOOLI AUATHOCTUPOBA-
HUS JIEKTPOOOOPYAOBAHUS KPAHOB.

TEMA 3. CneunanabHble rpy303axXBaTHbI€ NPUCIIOCO0JEHUS M Tapa.

Ipy3o3axBaTHbie NTPHUCTTIOCOONEHUS (CTPOTIBI, TPaBepPChl, 3aXBaThl),
OCHAILIEHHbIC JUCTAHLIMOHHBIMHM MEXaHU3UPOBAHHBIMU U aBTOMAaTHUEC-
KUMMH YCTPOMCTBAMMU U151 CTPOMOBKM MU 3aXMUMa (MU APYIHUX CIIOCO-
0OB yZIEp>XXaHMS ) U paCCTPOTTOBKHY MJIU pa3XuMa (MY OPYTUX CITOCOOORB
OCBOOOXIEHUS ) IPY30B.

IIpuHUMITBI 3aMBbIKAHUS UM pa3MBIKAHUS 3aMOUYHBIX YCTPOMCTB B Me-
XaHUYECKMX U aBTOMATHUYECKUX I'PY303aXBATHbIX TPUCITIOCOOIEHUSIX.

Krewiesbie v rpeiidepHbIe 3aXBaThl, UX YCTPOWCTBO Y NMPUHLIUIT IEHCTBHUS.
KJieiesbie 3axBaThl 4181 [MOTbeMA Y TIEPEMELLEHUS SIMHUYHBIX (IITYYHBIX)
rpy30B. [peidepHble 3aXBaThl WIS CHIHTYYHX U METKOKYCKOBBIX MATEPUAIIOB.

TpeboBaHMs NpaBwl K I'Py303axBaTHbIM YCTPOMCTBAM, IIPUCIIOCO01E-
HUSIM U Tape B YaCTHU UX HANEXXHOCTH ¥ 0€30TIaCHOCTU B 3KCTITyaTallUU.

A Wl

—
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E— _ e —— p—

Temamuuecrkuii naaH
U nPOPaAMMA NPoU3B00CMEEHHO20 OOYYEHUS

TemMaTuueckui njiaH

No Tema KoJ-Bo
n/m 4acoB
| R - e et . v
| { BBOOHOE 3aHsTHE 2
2 1 O0wme TpeboBaHMs NPOMBILLIEHHON 0e30MacHOCTU™ 8
3 | [IpakTnyeckoe o3HaKOMJIEHHUE C KpaHaMU, UX OCOOCH- 20
HOCTSIMM U XapaKTEPOM BBITIIOJIHEHUS padooT
| — . — |
4 | OByueHHe NPOU3BOACTBEHHBIM OTlepallMsIM U pabOYUM 114
IIpUEMaM, BHIMOJHSIEMbIM KPaHOBUIMKOM 5-T0 paspsaa
5 | CaMocTogaTenbHasg paboTa B KAYeCTBE KpaHOBUIMKA 3-TO 140
pa3psija
- —_—

KBanuduxkaunoHHasg npodHas padboTta

UTOI'O: 284

— — - —

* Tema paccMoTpeHa B MPOTpaMME TEOPETHUECKOTO 00yUYe HUSE KDAHOBLIMKOB 3-T0 pa3psi-
na. [1py HeoOGxomMMOCTH MOXET ObITh MPOU3BeIeHAa KOPPEKTUPOBKA TEMBl B COOTBETCTBUM C
TPeOOBAHUAMU KBaATM(PHKAUMOHHON XapaKTePUCTHKU KpaHOBILUMKA 5-ro paspsiua.

© Odopmnenne. HTU «Mpombilunennan 6ezonacHocTb», 2008
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Ilpoepamma

TEMA 1. Bsoanoe 3anarue.

O3HAaKOMJIEHUE € YCIOBUSAMM TPyHa BLICOKOKBATH(MOULMPOBAHHLIX pa-
oounx. @opMbI NMOBLIIIEHUS KBATU(hUKAUMU padOYMX Ha TIPOMU3BOICTBE.

O3HaKOMJIEHUE C TIPOrpaMMOit TPOU3BOACTBEHHOTO 00YyUeHUS Kpa-
HOBUIMKOB 5-TO pa3psija.

TEMA 2. O0Omue Tpe6oBanns nNpoMblllIeHHON Oe3onacHocTH (CM.
npuMeyaHue Ha c. 115).

TEMA 3. IIpakrnHueckoe 03HaKOMJIeHHE ¢ KPAHAMH, UX O0CODEHHOC-
TAMU M XapPaKTepPOM BbINOJHEHUs PpadoT.

KpaHbl MOCTOBOIro THUna noBbilLIEHHON IPY30MOALEMHOCTH, UX
MEXAHU3MBbL, BJIEKTPOOOOPYAOBAHUE, IEKTpoannaparypa, ooopyao-
BaHUE (KPIOKOBAaA MOABECKa, Jiedbeaka U Apyrue npudopsl U yCTPO-
CcTBa OE€30MacCHOCTHU U IP.).

I1poBepka TEXHNYECKOTO COCTOSITHUS KPAHOB, UX MEXAHWU3MOB, TO-
KOMPOBOAA, IJIEKTPOOOOPYIOBAHMS, EKTpOoANapaTypsl, padouero
000OpYyaOBaHMSI, I'py303aXBaTHbLIX NMPUCTTIOCODJEHUN, METAJIOKOHCT-
PYKLWH, KPAHOBbIX MYTEH, 3aLLIMTHOrO 3a3€MJICHUSI, YCTPOWUCTB U [TPU-
OOpOB 0€30IaCHOCTM.

O3HaKOMJIEHHE ¢ XapaKTepoM padboT 1o noabeMy, rnepeMeueHUuo
M YCTAHOBKE IPy30B KpaHaMH.

TEMA 4. O0yyenue npou3BoACTBEHHBIM ONEPALUAM U PaOOUYNM NPH-
€MaM, BBINOJIHAEMbIM KPAHOBILIMKOM S-ro paspsia.

OOyyeHue BbHIONIHEHUIO padOT B COOTBETCTBUU C KBaAUPUKALU-
OHHOM XapaKTEePUCTUKON KPaHOBILIMKA J>-TO pa3psa.

OcMOoTp pabouero Mecta U NpoOBEPKa TEXHUYECKOTO COCTOSITHUSA
ITYCKOPETYIUPYIOILIEN ANeKTpoanraparypbl, KOHTPOJIbHEIX TTPHUOOPOB
U CUCTEMbI PbIYArOB YU KHOMOK. BO3MOXHbIE HEMOAANKU B padoTe Kpa-
HOB U CITOCOOBI UX YyCTpaHEHUS.

[IpoBepka ocBelleHHOCTM I1yabTa yrpasjieHusl, KabrHbt U ppoHTa
paboT. O3HaKOMJIEHUE C XapaKTepoM padoT, pacroOoXeHUEM IPY30B,
MECTOM UX CKIIAAUPOBAHUSA WU YCTAHOBKHU.
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BoinonHeHue (rmoa pyKOBOACTBOM MHCTPYKTOpA) yIpaXHEHMH
(MPOOHbIX ONEpaLMii) MO NYCKY, PeBEPCUPOBAHUIO, TOPMOXEHUIO, OC-
TAHOBKE MOCTOBbIX M KO3JIOBbIX KPAHOB I'PY30IOABEMHOCTBIO CBbILLIE
25 1. CaMOCTOSITE/IbHOE BbIIOMHEHNE ONepauuii.

BeinmonmHeHUe paboT Mo €XXeCMEHHOMY TEXHHYECKOMY ODCITYKUBA-
HUIO KPaHOB.

YuacTtue B COCTaBe PEMOHTHOTIO 3BeHa WK OpUralsl B NPOBEICHUH
QUEPEAHOIO TEXHMYECKOro OOCAY>XKUBAHUSA INPU BbIIIOJHEHUU pa30o0-
pPOYHO-COOPOYHLIX PaboT.

O3HaKOMJIEHME C pAabOTON CTPONAJbLIMKOB 1O CTPONOBKE W pac-
CTPOMOBKE (BKJIKOYAsT OPYTrHUe CriocoObl yaep>XaHUs U OCBODOXIEHUSA
rpy3a) IJIMHHOMEPHbIX U KPYITHOTrabapUTHBIX TPY30B.

[py303axBaTHbIEe MPUCNOCOONEHUS, OCHALLIEHHBIE YCTPONCTBAMHA
OAUCTAHUMOHHOTO YNPABIEHUS, C MEXaHWYECKUM, INEKTPUUYECKUM MU
APYrUMU TTPOBOAAMMU.

YnpaxHeHUsa (rnoa pyKoBOACTBOM M HaOAIOAEHUEM MHCTPYKTOPA)
10 NOOBLEMY M TIEPEMEILEHMIO Pa3/IMUHbIX IPY30B (BKIOYAs JUIMHHO-
MEPHbIE, KPYMTHOradbapuTHsIE M Ap.) C IPUMEHEHNEM 3HAKOBOW CUT-
HAJIN3aLUH.

BeneHue BaxTeHHOro XypHasa.

TEMA 5. CamocroareibHaa padoTa B KauyecTse KPaHOBIIMKA 5-r0
pa3psaa.

CaMOCTOSITENbHOE BbIMOAHEHUE (MO PYKOBOACTBOM HWHCTPYKTO-
pa) BCexX BUAOB padoT, NpeAYyCMOTPEHHBIX KBAIUPUKALMOHHOM Xapak-
TEPUCTUKOM KpaHOBLUMKA 5-TO paspsiia, B COOTBETCTBUU C TpeboBa-
HUSIMU TIPOU3BOACTBEHHBIX MHCTPYKUUN U TNIpaBUi, ONMpeIeastIOIMX
KPYr o0s13aHHOCTe KpaHOBLIMKA 5-T0 pa3psaa Ha JAHHOM TIpedrpu-
SITUM, A TAKXKE C TpeOOBaHUSIMU TMTPOU3BOACTBEHHbBIX UHCTPYKLUIA.

CoBeplLIEHCTBOBAHUE NTPUEMOB padOThl U 3aKpeIlUieHUe OpUuodpe-

TEHHbIX HAaBbLIKOB.
Opranuzauus paboyero Mecra KpaHOBILMKA.

© Odopvacnne. HTU «[Mpombittnetinan esonacHoctb», 2008
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TEMATUYECKME IIVIAHBI 1 ITPOT'PAMMDbI

i MOBbILIEHUs KBANM(PHUKALNUY KPAHOBIIIUKOB
KPAHOB MOCTOBOIro THMNA 6-ro pa3psaaa

Keanruguxauuonnaa xapaxmepucmuxa

IIpodeccnsa — KpaHOBLLIKMK KpaHOB MOCTOBOrO TUIA (MOCTOBbBIX, KO3-
JOBBIX X IPYTIUX KPAHOB).

Ksasmdbuxkaumsa — 6-i1 paspsiz.

KpaHoBUIMK 6-TO pa3psina J0JKeH 3HATD!

1) pyKOBOICTBO IO 3KCIUIyaTalluK;

2) THITOBYIO NTPON3BOACTBEHHYIO MHCTPYKLMIO MO 0€30MacHoi 3K-
CIiyaTallMy KpaHa,

3) Ha3HAueHUE, YCTPOMUCTBO, MPUHLUMII AEHCTBUSI, KUHEMATHUYEC-
KHUE BIEKTPUUYECKHE CXEMbI, IPY30NOABEMHOCTb, OCOOCHHOCTH KOH-
CTPYKLIMU ¥ UHCTPYKLUHM MO OOCIY>KUBAHHIO KPAHOB;

4) TpeOOBAHMS 0€30TIACHOCTH TIPU IMPOU3BOACTBE PA0OOT KpaHAMM, BKITIO-
YAIONIMX TIOObEM, TIEPEMELLEHNE U YCTAHOBKY Pa3zTUYHbBbIX TDY30B, B TOM
YUCIE KPYIMTHOradApUTHLIX, MOHTaX O00pYdOBaHUS, CTATIEILHYIO U CEK-
LIMOHHYO COOPKY U pasbOPKy MU3IETNIA, arPETaToOB U Y3/10B MALLIMH U MeXa-
HU3MOB, CTPOUTENBHO-MOHTAXHEBIE U PEMOHTHO-CTPOUTENBLHBIEC PAOOTHI;

J) CXeMbl CTPOTIOBKM, 3aXXuMa (M ApYrux CriocoOOB 3aKperjicHust) 1
PaCcCTPOITIOBKU, pa3XuMa (K APYyIrMx Crioco00B OCBOOOXIECHVS) IPY30B;

6) 3HAKOBYIO CUTHaau3al U0, IPUMEHSIEMYIO KPAHOBIIUKAMU,
CTpOnajJbLIMKAMU U CUTHAJIBIIUKAMU IIPU NOABEME, TIEPEMEIIEHUHN
IPY30B KpaHAMU;

/) HEUCTIPAaBHOCTHU, BO3HUKAIOIIME B KpaHaX B MIPOLIECCe SKCIya-
TalluUl, UX NPUUUHBI U COOCOObI YCTPAHEHUS,

8) TEXHHYECKOE O0CaYyKMBAHUE U CUCTEMY TUIAHOBO-TIpEAYNPEAN -
TEJBHOTO PEMOHTA I'PY3ONOABEMHbBIX KPAHOB C OCHOBAMU TEXHUUEC-
KOro AUarHOCTUPOBAHUS:

9) cnecapHoe Aen0 B oObeMe KBaJTM(UKAUMOHHBIX TpeOOBaHUIA,
TIPEeNBABISIEMBIX K cliecapro 4—5-1o paspsjaa;

10) OCHOBBI BNEKTPOTEXHUKH ¥ NPOMBIIIIEHHOW 3J1I€KTPOHUKM;




Cepusn 10 Boinyck 12 119

11) Ha3HAYE€HUE U YCTPOMCTBO 3EKTpoannaparypbl U 3J€KTpOpu-
OOPOB YINPABJECHHUST M 3ALUUTHhI, IPUMEHSIEMBIX HAa IPy30I10I0bEMHBIX
KpaHax C 3JEKTPHUYECKHUM ITPHUBOAOM.

KpaHOBIUMK 6-r0 pas3psiia JA0KeH YMETDh:

) ynpaBngaTh KpaHaMU MOCTOBOIO TUTIA TPY3OTIOABEMHOCTHIO CBhI-
e 100 T 1151 MOCTOBBIX KPAHOB, CBBILLUE 25 T IUISI KO3JIOBBIX KPAHOB,
OCHAILIEHHBIMU PA3JIMYHBIMU I'PY303aXBATHLIMU TMTPUCTTIOCOOICHUSIMU,
TIPH BbLIMTOJHEHMUU CJOXHBIX padOT NO NOIrpy3kKe, pasrpy3ke, rneperpys-
KE U TPAHCIIOPTUPOBKE I'PY30B, BK/IIOYAss JWIMHHOMEpPHLbIE I'Py3bl (Jie-
cOMaTepUaJibl, META/JIONPOKAT U TPYOb!I, CTPOUTEABHbBIC KOHCTPYKLIUU
U APYIrye€ aHAIOTUYHBIE IPY3bl AJTUHON CBBILIE 6 M TSI MOCTOBBIX Kpa-
HOB M CBBILIE 3 M ISt KO3JIOBbIX KPAaHOB), a4 TAKXKE MPH BBITTOJIHEHUHU
padoT 1T0 MOHTAXY TEXHOJOTUYECKOTO 000PYI0OBAHUS;

2) y4acTBOBAaTh B JJUKBHAALIMY aBAPUUHBIX CUTYallM HA KpaHax U
OPYTrOM BCITOMOTAaTEbHOM IPy30TTIOAHEMHOM 000PYIOBAHUN, KOTOPHIE
MOTYT BO3HUKHYTb B MPOLIECCE UX IKCIUIyaTallNU;

3) onpenensiTb COCTOSIHME NOMJIeXAalUMX ITOABEMY, IIEPEMELLEHUIO
M YCTAHOBKE FPY30B U HAAEXKHOCTb MX CTPOMNOBKHU, 3aXKMa U 3aXBaTa;

4) NPOU3BOANTD €XECMEHHOE TEXHUYECKOE OOCTY>KMBAHUE KPAHOB;

5) BBITIONHSATE (B COCTaBe PEMOHTHOTO 3BEHA UMW OpUTraakl) B Ka-
yecTBe ciecapst 4—>5-1o paspsina rMepruoanuecKoe TEXHUUECKOE 00Cy-
KMBAHWE KPaHOB;

6) yyacTBOBaTb B TEXHUYECKOM OCBHUIAECTEJAbCTBOBAHUM MOCTOBBIX
U KO3JIOBbIX KPAHOB;

7) pauMOHaNbHO OPraHM30BLIBATH pabouyee MECTO U IPUMEHSATH
MPOrpeCcCUBHbIC METOABI NIPUEMA, NEPEMELIEHUA U YCTAHOBKU KpaHa-
MUY pa3jM4HbIX I'Py30B (BK/IKOYAst KpYNHOrabapuTHble U ANUHHOMED-
Hbie), O0ECIIEYNBAOLINE BBICOKYIO NMPOU3BOOAUTEABHOCTL KPAHOB;

8) paBUJIbHO MPUMEHSITh 3HAKOBYIO CUTHATU3AUMIO TIPH TTIOObeME,
MepeMelIEHUU U YCTAHOBKE I'PY30B;

9) BECTU BaxT€HHbIN XYPHAX;

10) cobnrogath UHCTPYKLMU 1O OXpaHe Tpyaa, MoxapHoi 6e3onac-
HOCTU U TpeOOBaHUA NPOMBILUIEHHON 0€30MaCHOCTH.

© Odoprmnene HTL «Mpombliunennas 6esonacHocTh». 2008
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W el wlnll P —————

Temamuueckui naau
U npocpamma meopemu4ecKozo 00y1eHus

TemMaTHyeckuyi NJaaH

No TeMa KoJi-Bo
/M 4acoB
I | O6mue TpeboBaHMST TPOMBILIIJIEHHON 0€30MACHOCTH U 10

OXpaHbl Tpyaa*
2 | YeTpoitcTBO, OCHOBBI 3KCIUTYaTallMd U TEXHUYECKOTO 76
LOGCJTY)KHBaH]/IH KPaHOB {

3 | CneuuanbHbie Tpy303axBaTHbIE MPHCIIOCODIEHUS 16
KoHcynprannmu 12
DK3aMEH ]

UTOIO: 122

* TeMa paccMOTpeHa B NporpaMMe TEOpeTHYECKOTO 00YyUeHNSl KPAaHOBLLIMKOB 3-TO paspsa.

il
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Ilpoepamma

TEMA 1. O0umue TpeOoBaHUA NPOMBILLIEHHOH 0€30MaCHOCTH U OX-
paHbl Tpyza (cM. npuMeyaHue Ha c¢. 120).

TEMA 2. YcTpoiicTBO, OCHOBBI SKCRJIYATAUUHA U TEXHUYECKOro 00-
CJAYXKMBAHHMS KPAHOB.

3HauYeHUE MEXaHU3aLMU MPOU3BOACTBEHHBIX [IPOLIECCOB, B TOM UMUC-
Jie NMOIPY304YHO-PA3IrPY30UYHLIX, MEPErpy304YHbIX, TPAHCIOPTHLIX U OP.

OCHOBHbBIE TEXHUUECKHUE XapaKTEPUCTUKH KPAaHOB MOCTOBOTO THUTIA
TTOBBILIEHHOW TPY30TTOABEMHOCTH.

Ckopoctr padboymx IBUXKEHUU MOCTOBLIX KPAHOB B 3aBUCUMOCTH
OT I'Py30MNOaAbEMHOCTHU, BUIOB pa0OT U BLINMOAHIEMBbIX onepauui. Cko-
DOCTU PA0OUUX ABUXKEHUHM KO3NOBLIX KPAHOB B 3aBUCUMOCTU OT I'Py-
30MOABEMHOCTH U BUAOB padOT U BBIMNOJHSIEMBIX ONepaLinii.

(OCHOBHbIE 3JEMEHTbI ¥ MEXaHWU3MbI U UX OCODEHHOCTH.

I1pnBoabl B KpaHax noBbilUEHHON Ipy30MNoOABbEMHOCTU U UX OT/H-
YUTEJIbHbIE OCOOEHHOCTH,

[Tpudops! 1 ycTpomncTBa 0€301MaCHOCTHU, YCTAHABIINBAEMbIE Ha Kpa-
HaX MOBBILLIEHHOW TPY30TTIOABLEMHOCTH U UX YCTPOUCTBO.

INEKTPOOOOPYIOBAHUE U IJIEKTpoarnriapatypa yripaBjiIeHUS U 3a-
UIUTHI HA KpaHax NOBBLILLEHHON I'Py30NnOABbEMHOCTH.

KpaHoBbIe aCMHXPOHHbIE 3JIEKTPOABUTATEAN, YCTPOMNCTBO, Napa-
METPbI, XapakTepuCTUKHU. I1ycK, peryJiupoBaHUE YAaCTOThI BpalllcHMUSI,
PEBEPCUPOBAHUE U TOPMOXEHUE. ATIITapaTypa i BKITIOUEHUS, PEBEDP-
CUPOBAHUS, PETYJINPOBAHUS YACTOTH! BPAIIEHUA U TOPMOXEHUS 3J1€K-
TpoaBUTraTesieid IepeMeHHOToO TOKa.

KpaHoBbie IBUTATEN MTOCTOSHHOTO TOKA, UX OCHOBHBIE Y3JIBI, TIa-
PaMETPBI, XapaKTEPUCTUKH.

Pe3ucTopsl U151 nycka U peryiMpoBaHMs1 4aCTOTb! BpaLLICHUSI 3JIEKT -
POABUIaTeey NMepeEMEHHOIO U NOCTOSIHHOIO TOKA. Buab! pe3uCcTOopos.

KoHTpoanepsl, UX Ha3HAYeHHUE U ycTpoucTBO. OCOOEHHOCTH VII-
PaBlIEeHUST KOHTPOJJJIEPAMU Pa3HOTO TUTIA B SJIEKTPOITPUOOPAX KPAaHOB
MMOBLILLIEHHOW I'PYy30TTOABEMHOCTH.

— e ———— - i -l — — TR - P — ——

© Odopmienme. HTLU «fIpoMbiimnessas 6e30nacHoCcTh», 2008
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KoHTakTOphl, UX Ha3HA4YeHUE U YCTPONCTBO. KOMaHAOKOHTPOJLIE-
Phl, KOHTAKTOPHBIE MAHEAM, UX HA3HAUYEHHE U YCTPOHCTBO.

CuioBbie NOAYNPOBOAHUKOBLIE BBINIPSIMUTENN U NPEOOPA30OBATE -
A U APYTUE DJEKTPOHHDIE Y3JIbI.

TOpMO3HBIE JIEKTPOMATHUTBI TIOCTOSTHHOTO U TIEPEMEHHOTO TOKa,
NMPUHLINIT UX OEVUCTBUA U NIPUMEHEHUS Ha TPY30MOABEMHBIX KpPaHax
(BKJIFOUEHUE B 3JIEKTPOCETH U T.I1.).

3alUMTHAsI 3JICKTpOoAarnaparypa laBHblX U BCIIOMOFraTEAbHBIX Lie-
Nner rpy30MnoabeMHBIX KPAHOB C 3JEKTPUUECKUM MPUBOOOM. Bumbl
MpeaoXpaHUTeeil. 3aluTa Npy NoMoLLU peie.

OCOOEHHOCTH TOKOTIOABOAA SMEKTPUUECKHUX LeTed KpaHOB MOBbI-
[LIEHHOW TPY30MOALEMHOCTH.

TNl pacrnpeaeUTENbHbBIX JIEKTPOLINTOB, YCTAHOBIEHHBIX Ha
KpaHax IMOBBILIEHHON TPY30NMOABEMHOCTH.

BxirroueHue npubopoB 0E30MMaCHOCTH B 3JIEKTPOCXEMBI KPAHOB.

TpeboBaHMs 0€30MACHOCTU NIPH IKCILJIYaTaLUMU IEKTPOYCTAaHOBOK
Ha Irpy30I10aAbEMHbBIX KpaHax.

ITpou3BOACTBEHHBIA KOHTPOJIb 32 TEXHUYECKUM COCTOSIHUEM IpY-
30TIONBEMHBIX KPAaHOB.

ITpousBoncTBEHHAA UHCTPYKUMS JUTsI KPAHOBILIMKA MOCTOBBIX U KO3-
JIOBBIX KpaHOB (0011IMe TpeOOBaHUS, 00SI3aHHOCTH KPAHOBIUIMKA Iepes
ITYCKOM KpaHa B pabo0Ty, BO BPEMS ero pabOThI U MOCHE €€ ITPEKPALLICHUS,
O0CIyXXUMBAHUE KpaHa U yXOI 3a HUM, OTBETCTBECHHOCTD).

TpedoBanus 6€30MaCHOCTY NIPK 3KCILIyaTaluM NIEKTPOYCTAHOBOK I10-
TpeOuUTeneid. OCHOBHBIE NOJOXEHUSI PYKOBOACTB 110 3KCIL1yaTalMK KPAaHOB.

TpeboBaHUa 3KCIJIyaTaUMOHHbIX JOKYMEHTOB IO paboTe KpPaHOB
NOBLILIEHHOM I'PY30NOABEEMHOCTH, UX MEXAHU3MOB, 2JIEKTPOOOOPYI0-
BaHUS U BJEKTpoanmnapaTypsl.

OCHOBHBIE TPEOOBAHUS K KpaHaM M UX MeXaHu3MaM (ITPOYHOCTb,
HAOEeXHOCTb U 0€30MMACHOCTh OEWUCTBUS).

SDKCIUV1yaTallMOHHAasl JOKYMEHTALM1 HA KpaHbl [TOBLILIEHHON Ipy30-
[TOJABEMHOCTH (MacCMopT, PYKOBOACTBO MO 3KCIUIyaTalMU, XypHaa OcC-
MOTPOB, OCBUAETE/ILCTBOBAHUN U PEMOHTOB, BAXTEHHBIM XYPHAI U OD.).
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il L

CrniocoObl BbITIOJHEHUS paboT KpaHaMU.

CrniocoObl NPOBEPKU KPEIUIEHUH U CMA3KM MEXAHU3MOB M Y3JI0B
KPaHOB.

Kaptbl CMa3KM MEXaHU3MOB U Y3J10B XPAHOB U MapKu IIpUMEHsIE-
MBbIX CMa304YHBIX MaTEPHAaJOB.

MexaHnueckoe M 3JeKTPUUYeCKoe 000pyIoOBaHNE KpaHoB, Tpeldy-
I0MIee MOCTOAHHOIO HAOMIONEHUS B TNpoLecce pabOoThl.

[lpenynpexacHue M yctpaHeHNE BO3MOXHbBIX HEMOJAA0K B pabore
KPaHOB B [IPOLIECCE UX BKCIIyaTaLlUU.

ABapUHMHbIE CUTYALIUNU YU MEDBI, IIPUHUMAEMbIE KPAHOBIIMKOM IpU
WX BO3HUKHOBEHWMU. [lpnumHbr aBapmit KpaHoB (OTTPOKMIBIBAHUE B
pe3ynbrate Neperpy3kKu Wi U3-3a BETPOBBLIX IKBAJIOB U Oypb ¥ Ip.).

TexHuyeckoe 00CNy>XMBAHNE MOCTOBBIX M KO3JIOBBIX KPaHOB
TTOBBILLIEHHOW TPY30TMONBEMHOCTH. BUIBI TEXHUUYECKOTO OOCITYXKMU-
BaHUA. ExecMeHHoe obcnyxuBanmne. [Teproannueckoe TeXHUYEC-
Koe obcnyxuBaHue. Ce30HHOE TeXHUUYECKOEe OOCy>KMBaHUE Kpa-
HOB, paboTalluMX Ha OTKPbLITOM Bo3ayxe. IlepnoauyHOCTL TEXHU-
YECKOro o0cayxuBaHust U od0beMbl padoT. OCOOEHHOCTH
TEXHUYECKOTO OOCHYXXUBAHUA KPAHOB MOBBLILIEHHON Tpy30MOIb-
eMHOCTU. OCHOBHbLIE OOBEMBI pabOT TIPU BBITIOJTHEHWM OTIAEJIbHBIX
BUIOB TEXHUYECKOTO 00CcayXuBaHusi. Buosl texunuyeckoro oocny-
XVBAHUS, BLITIOJIHAEMbIE KPAHOBIIMKOM CAMOCTOSITENBHO B COOT-
BETCTBUMU C KBaNU(PUKaALLMOHHBIMU TpeboBaHUsAMU. PaboOThI, BbI-
MONHAEMbIEe KPAHOBLIMKOM B COCTABE PEMOHTHOIO 3BEHA UJIM OpU-
raabl Clecapern U JEKTPOMOHTEPOB.

MeToabl U CnocoObl TEXHUYECKOIO AMarHOCTMPOBAHUs. Annaparypa 1
NpUOOPLI, IIPUMEHSIEMbBIE NMPU TEXHUYECKOM IUArHOCTUPOBAHUU KPaHOB.

PEMOHT MOCTOBBIX M KO3JIOBBIX KPAHOB MOBBIILIEHHOW TPy30M0ab-
eMHOCTH. Buabl peMOHTa: TEKYLIUNA N KanuTadbHbIN. OCOOEHHOCTH
BBITTOJTHEHUSI PEMOHTA KPaHOB NOBBINIEHHOW TPY30ITOIBEMHOCTH.
OCHOBHBbIE 00BbEMbI paboT IIpU OTACAbHBIX BUIAX PEMOHTA.

llopsinok cnayu KpaHOB B PEMOHT U IIpUeEMaA MX M3 peMoHTA. Tex-
HUYECKasi JOKYMEHTAaLus].

- e e ——
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O3HaKoOMJIEeHHE ¢ OOBEMOM PA0OT, BbIMOJHAEMbIX KPAHOBILIUKOM
[IPHU YY4aCTUM B CIa4Ye KpaHa B PEMOHT U IIPUEME €ro U3 PEMOHTA.

HeucrnpaBHOCTU METANNOKOHCTPYKUMN. 3aKIMHUBAHUE KAHATHBIX
0/I0KOB, OBICTPBIM U3HOC KAHATOB, UX NPUUYMHBI U CIIOCOOBI YCTPaHE-
HUsi. HapylneHUd HOpMaJTbHOU paboThl OrpaHUYIUTENEH U KOHLIEBBIX
BRIKJTIOUATENIEN U CITOCODOBI UX YCTPAHEHUS.

OCHOBHBIE HEUCTIPABHOCTU MEXaHWYECKOM YacTHh KpaHa. Cnoco-
Obl UX ONIpEOECNACHUs1, NPEAYIIPEXIECHUSA U YCTPAHEHUSI.

TexHUYECKME YCII0BUA U JOMNYCKHU B pa3Mepax Ipyu PEMOHTE OTAEIb-
HbIX JETAJIEN U MEXaHU3MOB MEXaHUUYECKON YyacTHu KpaHa. OCHOBHbIE
HEUCTIPABHOCTH 3JIEKTPUUYECKOM YaCTU KpaHa (3JAEKTPOABUTATEIIEH,
KOHTPOJIJIEPOB, KOHTAKTOPOB U Ip.). CriocOoOBI UX BBIABJIEHUS, ITpE-
AYIIpeXaeHUusa U yctpaHeHus. COOpKa U peryJMpoBKa OTOCIAbHbBIX Y3-
JIOB ¥ COOPOYHEBIX €AVWHALL 3J7ieKTpoodbopynoBaHua. IlpoBepka cxeMsbl
BHYTPEHHUX COEOAUHEHUU arinaparypbl. OOHapyxXeHWe U YCTPaHEeHUE
MECT INMOBPEXIACHUS U30ASILUUMU. PEMOHT 1 cOopKa LIETKoAepXaTenaei.
M3rorosaeHue u 1abpeHue KOHTakToB. Pa3z0opka U BbIBepKa KOHTAKT-
HbIX KOJIEU.

PeMOHT M cOOpKa npenoxpaHuTes e, MAarHUTHBIX ITycKaTee, KOH~
TaKTOPOB, KOHTPOJJIEPOB, Pejie, INMEKTPOHHBIX YCTPONUCTB U IP.

[IpoBepka COMpOTUBIIEHUN CUIIOBBIX LeNMe, CeTel yrpaBie-
HW4, OCBEUIEHUS U CUrHanu3auuu. OnpenejeHue MeCT NMOBPEX-
OEeHUs1, pa3aeiika Kabejen u ycTpaHeHUue HeucnpaBHocTen. Ilyck
MexaHU3MOB. IlpoBepka paboThl MEXAHU3MOB Ha XOJIOCTOM XOA4Y
U IMOA HAIPY3KOHU.

[1lopsinok npoBepku nMpudopoB OE30IMACHOCTH.

KOoHTPOJIb KauecTBa peMOHTA KpaHoB. OdopMIeHHUE TEXHUYECKOMN
JOKYMEHTAUNU Ha peMOHT. Mepbl 6€301MacHOCTH TIPU PEMOHTE U UC-
[IbITAHUY MEXAHUUYECKOU U DJIEKTPHUUYECKOMN YacTer KpaHa.

TEMA 3. CneuuajabHble rpy303aXxBaTHbie MPUCIOCODIEeHMA.

Kinaccudukauusa rpy3o3axBaTHbIX NIpUCIOcOOIeHU N0 Ha3Haye-

HUIO U CITOCODY yaepXaHUsT 1 OCBOOOXIEHUS IPy30B.
[TpucnocobaeHns st pydyHBIX, MEXaHIKYECKMX U aBTOMATHUECKUX

- . .
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CIOCcO0OB CTPOITOBKM, 3aXBara, [oaxBaTa U pacCTPOIIOBKHU, pa3Xuma U
OCBOOOXICHUA I'PY3a.

[py303axBaTHbIE IPUCTIOCODJEHUA C MEXaHUUECKUM Y aBTOMATU -
YeCKMM MPUBOIAAMU 3aMbIKAIOLUMX Y PA3MbIKAKOILMX YCTPOMCTB. [1pUH-
LT IEUCTBUS YKA3aHHBIX YCTPOWCTB U 3aXBAaTOB U HANECXKHOCTD VIep-
KaHUS UMU TPY30B.

YcTpoiicTBa, CTpaxylOUIMEe B CiIyyae OTKa3a aBTOMATHUYECKUX NpU-
CIoOCO0JIEHUA.

TpedoBaHus I1paBuit K rpy303axBaTHbIM NIPUCIIOCOOJIEHHUSIM, B TOM
YUCJIE C ABTOMATHUUYECKHUM NMPUBOIOM 3aMbIKAIOIINX M pa3MbIKAIOLINX
ycTpOUCTB. [lopssmok ocMoTpa ¥ OpakoBKHM Tpy303axXBaATHBIX TIPUCTIO-
COOJICHUI.

© Odopmnesine, HTU «FlpoMmbiuinernas 6e30nacHoCcTbs, 2008
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C5O0PHHUK TOKYMEHTORB
lemamuveckuu naaH
U NPO2PaMma NPpou3800CcmeeHH020 00yHeHUs
TemaTnyeckuit Naax
No TeMma Kon-Bo
4acoB

BBOoOHOE 3aHATHE 2
OO6nie TpedboBaHUS TIPOMBIIUIEHHOW Oe3omacHocTH™ 6

] — . - S -4
[IpakTuyeckoe 03HakoOMIeHHE C KpaHaMU TOBBIIIIEHHOM 16
Ipy30MOaAbeMHOCTH

OO0yuyeH}e NPOU3BOICTBEHHBIM OTEepallvsiM U pabouum 102
[IpyUeMaM, BBITIOJTHeMBIM KPAaHOBIIMKOM 6-ro pa3psina

Ha KpaHaxX MOBBIIIEHHOW I'Py30MOIBEMHOCTH

| S R - N R
CaMocTrogTenbHas paboTa B KayecTBe KpaHoBumka 6-ro| 152
pa3psiga Ha KpaHax MOBBLIIIEHHOU Ipy30MoIbeMHOCTH

.l N - - . :
KpanudukaunnoHHas rnpodHas padbora
UTOTO:

278
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* Tema paccMoOTpeHa B IpOrpaMMe TEOPETUYECKOTO 00yue HUSI KPAHOBILUUKOB 3-T0 pa3psi-

aa. [1py HeoOXOAMMOCTH MOXeT ObITh MPOU3BCICHA KOPPEKTUPOBKA TEMbI B COOTBCTCTBUN C
TpeBoBaHHAMM KBaNMPUKALUMOHHON XapaKTepUCTUKH KpaHOBUIHKA 6-ro pa3psana.
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Ilpozpamma

TEMA 1. BBoanoe 3ausTHe.

O3HaKOMJIEHHUE C KBAIM(PUKALVOHHON XapaKTEPUCTHKON KpaHOB-
iMKa (MallMHUCTA) KpaHOB MOCTOBOTO TUTA 6-T0 pa3psiia v Iporpam-
MOU MPOUN3BOACTBEHHOTO OOYyUEeHUS.

TEMA 2. O0mue TpeGoBaHuA NPOMbILIIEHHON Oe3onacHocTH (CM.
npuMedanue Ha c. 126).

TEMA 3. IIpakTHyeckoe 03HaKOMJIEHHE C KpAaHAMU NOBbILIEHHOM IPY-
30M10ABEMHOCTH.

KpaHbl MOCTOBOIO THIla, UX MEXAHWU3MbI, 31EKTPOOOOPYAOBAHUE,
jeKTpoannaparypa, npuodbopbl ¥ yCTpOMUCTBA 0€30MacHOCTH, KPaHO-
BbI€ IYTH.

[TpoBepka TeXHNYeCKOTO COCTOAHUS KPAHOB, MX MEXaHU3MOB, TO-
KONOABOAA, 3MEKTPOOOOPYAOBAHUSA, JEKTpoANapaTyphbl U IIpudOposB
0€30MacHOCTH U KPAaHOBBIX MYTEH.

[TpoBepka TokonmoaBoaa.

BunayaibHbli OCMOTP M NPOBEPKA 3aLLIMTHOIO 3a3EMJIEHUS C U3ME-
PEHHUEM CONMPOTUBIECHUS 3A3EMJISIIOUIMX NPOBOAHWKOB NPUOOPOM 1JIsI
U3MEPEHUST MaJIbIX CONPOTUBAEHUN. O3HAKOMJIEHUE C XapaKTepoM
npeacrosainx pabor U 0COOEHHOCTIMHU I'PY30B.

TEMA 4. O0y4yeHue npou3BOACTBEHHBIM ONEPALNAM U PaOOYUM NPHU-
€MaM, BbINOJIHAEMbIM KPAHOBILIMKOM 0-r0 pa3psaia Ha KpaHAX NOBbILIEH-
HOH TPY30MOAbEMHOCTH.

Crioco0Opl onpeneseHus1 MacChl IPy30B MO MX BHELUHEMY BUIY, Map-
KUPOBKE U 110 JOKYMeHTaM (ITo yepTexxam U 11p. ). PazindHbie BUIbI U TUTTE]
IPYy303aXBaATHBIX TIPUCTIOCOONEHUI M TIpaBUJIa NTOJAB30BaHUA UMU. CI10-
COOBI ¥ TIPUEMBI CTPOTIOBKU U PACCTPONOBKU. [Ipyrue criocoOb! yaepxa-
HMST U OCBOOOXIEHHMS IPy30B. OCBOEHHME NMPUMEMOB 3HAKOBOM CUIHAIM3A-
11MU IIPH NIOOBEME, NIEPEMEILIEHUN U YCTAHOBKE IPY30B KPaHaMH.

Beinonnenue (moa pykoBOACTBOM MHCTPYKTOPA) [IPUEMOB VIIPAB-
JeHust KpaHamu. [loabeM, nepemMelieH1Me U YCTAaHOBKA pa3/IMYHbIX [PY-

i
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30B C UCIIOJIb30BAHUEM BCEX BO3MOXHBIX BUIOB Ch€MHbIX I'PY303aXBaT-
HbIX NPUCNIOCODJIEHUN, BKIIOUas rpeMdpepHbie 3aXBaThl, 3JEKTPOMAr-
HUTHBIE IIAUObL U AP.

OCHOBHBIE BUAbI HEUCIIPABHOCTEN MEXAHUYECKOTO U BJIEKTPUUEC-
KOro 000OpyadoOBaHUS KpaHa, YCTPAHEHHE KOTOPBIX BXOIUT B 00A3aH-
HOCTH KpaHOBUIMKA.

[TopsAnoK NEepUoaIMYECKOTO OCMOTPA U NMPOBEPKA MEXAaHUUYECKON U
JICKTPUUYECKOM YaCcTEeM KpaHa nepen HayaloM padboT U B NPOLECCE UX
BBITIOJIHEHUSL.

OCMOTp U NMOATOTOBKA K paboTe MeXaHM3MOB KpaHa, 3J1eKTpO000-
PYIOBAHUS U 3JIEKTpoanmnaparypsl (rpy eXeCMEHHOM TEXHUUYECKOM
OOCNIYXXUBAHWU, BBINTOJHIEMOM KPAaHOBIIMKOM).

BoimonHeHve KpaHOBIUMKOM (TTOA PYKOBOICTBOM HMHCTPYKTOPA)
TEXHUYECKOro OOCHYKUBAHUA U 3KCIUIYAaTALITMOHHOI'O PEMOHTA.

CobmoneHue TpeOOBAHUN 0E€30MTaCHOCTU M JIEKTPOOE301MacHOC-
THU [IPU OCMOTPE, TEXHUUYECKOM OOCIYXMBAHUM U PEMOHTE KPaHOB.
CobntoaeHue TpedoBaHUI MHCTPYKLWI 10 OXpaHE Tpy.a.

TEMA 5. CamocrosaTesbHas padoTa B KayeCTBe KPAaHOBUIMKA 6-r0
pa3paaa HA KpaHaX NOBLILIEHHON IPy30N0XbEMHOCTH.

CaMOCTOSITEILHOE BbINOJHEeHUE (1104 HAOAI0AeHUEM HHCTPYKTO-
pa) Bcex BUIOB padboT, BXOOSIILIMX B 00513aHHOCTU KpaHOBLUMKa 6-To
pa3psna.

3aKpeIlUieHUE U COBEPILEHCTBOBAHUE HABBIKOB YIIPaBIEHUS Kpa-
HOM MOBBIILIECHHOMN I'py30n104beMHOCTU. TloabeM, nepeMelieHUE U yC-
TaHOBKA T'PYy30B.

OcBoeHMe TIepeIOBLIX METOIOB TPYyda U OpraHMU3aluM paboyero me-
CTa. YyacTtue (ron HaOmoaeHHeEM UHCTPYKTOPA) B BBIMTOJTHEHUM CIIOX-
HbIX paboT, TPEOYIOLIMX MTOBBIIIEHHONH OCTOPOXHOCTH, C IIPUMEHEHUEM
PA3JIMYHBIX I'PY303aXBATHBIX ITPUCIIOCOOJIEHUM (MEXAaHNYECKHUX, aBTO-
MAaTUUYECKUX U IpeU@PEPHBIX 3aXBaTOB, MATHUTHBIX 1LHAKMO U AP.).
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TEMATUYECKHUE IUTAHBI A ITPOI'PAMMbBI
115 NEepPenoAroToBKM KPaHOBUIMKOB

KPaHOB MOCTOBOIO THNA 3-10 pa3pana

Temamuveckuii naaH u
NPOZPAMMA Meopemu4ecKo2o 00yueHus

TeMaTHuyecKHMM MaAaH

Ne Tema Kon-Bo
1n/mn 4acoB
1 | BBoaHOE 3aHATHUE 2
e i
2 | O6uine TpedoBaHKA NMPOMBILIIIEHHOW 0€30NMacHOCTH 3
3 | YcTpoiicTBO KpaHOB MOCTOBOTO THIA {70
4 | YcTpOoCTBO I'py303aXBaTHBIX OPraHOB 10
! - e et e et
5 {CbeMHble TpY303aXBaTHBIE TIPUCITOCODJIEHHS U Tapa 20
6 |DxcriyaTalus, TEXHUYECKOE OOCHYXXUBAHUE U PEMOHT 32
KPaHOB
7 | KoHcynprauuu 16
8 |3JK3aMeH 8
NUTOI'O: 166
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[Ipoepamma

TEMA 1. Beoanoe 3anstue.

O3HaKOMJIEHME C LUEISIMM U 3aJa4aMU 00Yy4eHUST, KBATU(DUKALIMOHHOM
XapaKTepUCTUKON KPAHOBLLIMKA KPAHOB MOCTOBOI'O TUIIA 3-ro paspsiaa, [po-
rpaMMaMU, OpraHu3almen ydeOHOro rpoiecca v CtaxupoBku. [lopsaoxk
BLIMTONHEHMS KBATUDHUKALIMOHHOM PadOoThl ¥ NMPOBEASHUS KBATU(DUKALIU-
OHHBIX 3K3aMEHOB /151 MPUCBOCHUS1 KBAIU(DHUKALMOHHOTO pa3psiaa.

TEMA 2. O0umme tpedoBaHus NPOMbIILIEHHOH 0€30MACHOCTH.

OcHoBHbIe Tonoxeuns PenepanbHbIX 3aKOHOB Poccuitckoit Mene-
pauuuy «O NpOMbILLICHHOM 0€3011aCHOCTH ONMACHBIX TPOU3BOACTBEHHbIX
00BeKTOB», «O0 OCHOBax oxpaHbl Tpyda B Poccuiickoit Meagepaunm»’,
OpraHM3alnmst Haa30pa U KOHTPOJIA 32 COOTIOACHUEM TPEOOBAHUH ITO OX-
paHe Tpyaa ¥ MPOMBILLTEHHOW 0€30TTaCHOCTH,

JocynapCTBeHHbIe OpraHbl HaJ130pa 3a COOII0ASHUEM TPYAOBOrO 3a-
KOHONATENbCTBA U TpeboBaHUM Oe3omacHOCTH. [lopsimok yyeTa u pac-
CJIEAOBAHUSI HECUACTHBIX CI1y4aes.

HMHCcTpyKTaX 1O TeXHKe OE30MacHOCTH Ha paboyeM MeCTe KPaHOB-
LIMKA MOCTOBOIo KpaHa. IlepBHUHBIH, MEPUOINYECKUNA U BHETLIAHOBDIM
WHCTPYKTaX. MHCTpyKTaX 1Mo oxpade Tpyza. O0ire TpeboOBaHUS 0€30-
MaCHOCTHU INPU NPOU3BOACTBE NOrPY304YHO-PA3rPY30UHLIX padOT U TpaHC-
[TOPTUPOBKE I'PY30B TPYy30NOABEMHBIMU MALIUHAMM.

OCHOBHBI€ TTPUYUHBI HECYACTHBIX CJIYyYaeB ¥ aBapUil TIpU SKCTiya-
TallUU IPY30INOIBEMHBIX KpaHOB. Mepbl 0€3011aCHOCTU Nepea HayajloM
padoOThI HA KPaHE.

Mepbi AMUHOM 0€30MacHOCTH MPU HAXOXIECHUHM HA paboyueHt 1no-
LIaAKe WA BOJTU3H IepeMernaeMoro rpysa. OrpaxiaeHue OrMmacHbIX MecCT.
CobOntoaeHue TpeboBaHUi 0€30MaCHOCTU APH CKJIaaAUPOBAHUU IPY30B
KpaHaMu.

DneKTpobe30nacHOCTb, MEPbL 0€30MacHOCTH IPU NYCKE KpaHa B pa-
0oTy. OcTaHOBKA KpaHa ¥ OCMOTP €ro noce padboThl.

' YrpaTtua cuny Ha ochoBauuy @encpanbroro 3axona oT 30.06.06 Ne 90-®3 (Cobpanue
3akoHoaareabcTBa Poccuitckoit Penepauun. 2006. Ne 27. Cr. 2878). HemctayeT Tpyaosoi Ko-
nekc Poccuiickoit @encpaunu ot 30.12.01 Ne 197-D3 (Cobpanne 3aKoHOAATE/bCTBA POCCHIAC-
Koit Penepauunn. 2002. Ne 1 (u. I). Cr. 3). (/Ipumeu. u3d.)
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Co3paHye HOPMAaJbHBIX IPOU3BOACTBEHHBIX YCAOBUM U1 pabOYUX.
[IpenynpexneHue npodeccuoHanbHbiX 3adoneBaHuit. bopb0a ¢ 3arbi-
JIEHHOCTHIO M 3ara30BaHHOCTbIO BO3AYILIHON Cpelbl U IPON3BOACTBEH -
HbIMU LIyMaMU. OCHallueHue padoyero Mecta KpaHOBLIMKA U 30HBI I10-
IPY30UYHO-pa3rpy30UHLIX padoT.

CpencTBa MTHIMBUAYANBHOM 3a1LIMTH KOXW, OPraHoOB IbIXaHUSI, 3Pe-
HUS U cnyxa. JInuHas rurmeHa padouero. Crieuonexiga U CrieOOyBb,
HOpMb! UX Bblgayu. CaHUTApHO-OLITOBbLIE NOMELIEHUSI, UX HAa3HAYE-
HUe U coaepxaHue. CaHUTapHO-TEXHHUYECKOE U MENULIMHCKOE 0bCny-
>)KMBaHUE paboyux Ha NPeanpuUsITUN.

ITponsBoncTBeHHBLIN TpaBMaTHU3M. T1opsinoK okaszaHUust NepBOY MO-
MOLLM TIPU HECUACTHBIX caydasiX. MHmMBUAyaabHBIA NMakeT U arnreyka
TEPBOW ITOMOILIU, TIPABUJIA MOJBL30BAHUS UMU. TPAaHCTIOPTUPOBKA T10-
CTpanaBILIWX.

(OCHOBHBIE TIPUUYMHBI BO3HMKHOBEHUSI T1oXapa. [IpaBuna, MHCTPYK-
LUK U MEPONPUSITHA NO NpEeaynpexXaeHUIO noxapon. Ilpasmuna xpaHe-
HUS JIErKOBOCIIIAMEHSIOIMXCS. MAaTEPUATIOB U OOpalleHMsI ¢ HUMU TNTpy
IKCMJyaTaunum MOCTOBbIX KpaHOB. [lpaBuia rnojb30BaHus CpeacTBaMu
[MOXapoTyLIEHUS (OTHETYIIMTENSIMU, SIIUMKAMU C MECKOM, TIOXKapHbIMY
KpaHaMm#). [TpoTHUBOTIOXapHbIe LIATH! ¥ UX OCHalleHue. JJoCTyr K cpel-
CTBaM MOXapOTYIIEHWS U BO3MOXHOCTB UX OBICTPOTO NMPUMEHEHUAS.

[MoxapHbie oCThI. IecTBUST KPAHOBLIWKA TTPU BO3HMKHOBEHUH
noxapa. OCoOOEHHOCTU TYLIEHUSI [TOXAPOB, BO3HUKAIOLLMX B PE3yJib-
TAaT€ KOPOTKOIO 3aMblKAHUSA 3JEKTPOINPOBOAKHK. TyHICHUE BOcCIIaMe=
HUBLLIMXCS TOPIOYEro U cMa304YHbIX MaTepuanoB. [1paBuia noseneHus
pabOuYMX B OrHEOIACHbIX MeCTax ¥ MpPHU Mnoxape. IBaKyalus nocrpa-
OaBUIUX U MaTEpHaIbHbIX LIEHHOCTEMN.

TEMA 3. YeTpoicTBO KPpaHOB MOCTOBOI'O THIIA.

Ocrosnvie mexnu1eckue xapaKmepucmuru Kpana.

OOuive ceneHus O KpaHax MOCTOBOro TuIria (MOCTOBBIE, KO3JIO-
BbIE, WITAOEJNIEPEI, TTONBECHbIE, KAOENbHBIE, ITOYKO3JIOBbIE U Op.). Ha-
3HaueHKe KpaHoB. TeXHMYeCKas XapaKTEPUCTUKA KPAHOB: FPY30TIONb-
EMHOCTb, TTPOJIET WUIN ILIMPHUHA OOCITYXXKHMBAEMOM TUIOLLANKN, HAUOOJIb-
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.

11451 BbICOTA [IOABbEMA I'PY30BOr0 KPHOKa, CKOPOCTh NEPEABUKEHMS Kpa-
Ha (MOCTa, Onop U T.I11.), CKOPOCTH NEPEABUXEHHNS TPY3OBOI TEIEKKH,
CKOPOCTB IoabEMA Ipy3a, CyMMapHass MOLLHOCTD 3JIEKTPOABUTATENEN
(MpuBOAA NEepEMELLIEHUSI KpaHa WKW MOCTa KpaHa, IPUBO/ia py30M0ab-
eMHOW TeJIEXKKU, TIPUBOIA JebenKu), radbapuTHbIE pa3sMephl (IUUPHUHA,
BLICOTA, IJIMHA), MACCa KpaHa.

Ycmpoticmeo y3108, mMexaHuzmoe u npubopoe 6ezonacHocmu Kpanoe
MOCMO08020 muna.

MeTanToKOHCTPYKLIMY KpaHa: MOCT, paMa Ipy30TNOIbEMHOMN TETEX -
KM, OTpaXaeHus, KabMHa, JeCTHULLbI, ILIOWAAKU 1151 OOCIyKHMBAHUS].

XOIOBBIE TEJIEXKKH TIepeIBUXEHUST MOCTa KpaHa, X YCTPOMCTBO U
TpeOOBAaHUS K HUM.

[TpuBOABI XONOBBIX KoJiec (MHAUBUAYAIbHBIN U LEHTPANbHBIN ). Oco-
OCHHOCTH XOAOBBIX TEJIEXKEK KPAaHOB (MIPHUBOAHBIX U HEITPUBOAHBIX).

YcTporcTBO IMPUBOOA XOLOBBIX TelIeXeK MOCTa: JIEKTPOIBUTATEb,
My Ta, peRYKTOP, TOPMO3HOE YCTPONCTBO KOJOAOYHOTO THTIA C 3NIEKTPO-
MarHUTOM, KaTKH TS TIepeaBUXKEHUS TEJIEXKH ITO KPAHOBOMY TTYTH.

bydepHbie ycTpoiiCTBa MOCTa KpaHa ¥ UX HadHaueHue. [lpuHuun
IEUCTBUA SJIEKTPOTIPUBOIOB JJISI aBTOMATHUECKOTO BBIKITIOUEHUS X004
MOCTa B KOHEYHBIX TYHKTaX (KOHLIEBBIE BHIKTIOYATEIIH).

O3HaKOMJIEHUE C OCHOBHbBIMY TUIMOBLIMU KMHEMATUYECKUMMU CXE-
MaMH1 MEXaHU3MOB NEPenBIKEHUSI KPAHOB.

O3HaKOMJIEHHE C PENTLCOBBIMU 3aXBaTaMU, IPUMEHsSIeMBIMH B XO40-
BBIX YCTPOUCTBAX KPAHOB.

Ipy3oBast TesiexKa mis nepemelieHusa padoueit yacTy MexaHuU3Ma
[IoabeMa Irpy3a U €€ YCTPOHCTBO. X0J10BOE YCTPOMCTBO IPY30BOM TEIEXK-
KU. YCTPOMCTBO ITPUBOAA: ITPUBOAHOM BaJl, 3JIEKTPOIBUTATEN b, MY(DTA,
PEeOYKTOP, XOAOBbIEC KOJeca IS MepeaBKeHUs TEJIEXKW, TOPMO3HOE
YCTPOUCTBO C MArHUTOM. bydepHoe YCTpOHCTBO FPYy30BO# TENEXKKU U €TI0
Ha3HayeHHUe.

Ipy3ononbeMHas nedenka U ee HasHaueHue. Kiaccudukauus ne-
0€OK IO THUILY UCII0JIb3yeMbIX B HUX FPY303aXBaTHbIX YCTPOWUCTB U NPU -
CrocobeHUM (KPpIOKOBbIe, rpeithbepHbIe, MATHUTHBIE). YCTPOICTBO Irpy-
30MTOABEMHOM JieOeaAKU. /IBa TUTIA TPY3OTIOABEMHBIX JIEOETOK, C OIHUM
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[IABHbIM MEXaHU3MOM [10ObEMA I'PY3a U C ABYMS MEXAHHU3MAMU MOIBE-
Ma rpy3a — rjJaBHbIM Y BcrioMorareibHbiM. O00pyIOBaHUE I'PY30NOAb-
eMHOI 1edeqKHU ¢ OAHMUM MEXAHNU3MOM I1OABEMA.

YcTpOCTBO ME€XaHU3Ma NMOAbEMA U €ro COCTAaBHbIX PA0OUUX YACTEN:
3JIEKTPOIBUTATENS, pEAYKTOpa, ODapadaHa ied0enKn [ KaHaTa, TOpMO3-
HOTO IIKWBA C KOJIOAOYHbIM TOPMO30M, TOPMO3HOTO MarHnTa, KOHLE-
BOT'O BBIKJTKOUATEIST, OTPAHUYUTENS NMOObEMA TPy3a, KAHATHO-0M0OYHOrO
MoJUCIacTa, Kproka iy Opyroro yCTpomMcrsa i1 3axsara rpyasa.

O3HaKOMJIEHHE C OCHOBHbIMHM CXeMaMH 3aITaCOBKM KAHATOB B IO-
AMCIIACTHBIX YCTPOMCTBAX JIeOEOAKHU.

KabuHa kpaHoB M e¢ HazHaueHHWe. Tunbl KaOMH KpaHOB: KabuHa
yIIpaBJIEHUS ¥ KaOUHA TS O0CTYXXKUBAHUSA I'TTABHBIX TPOJIEUHBIX TTPO-
BOMOR. YCTPOUCTBO KAOUH U KX KOHCTPYKTUBHBIE OCOOEHHOCTMU.

[TpnOops! yripasieHus U 35ekTpoodopynosaHue. [Iprdops! yripas-
JIEHUS U 3JIeKTpoanrtaparypa, pasMelleHHbIe B KaOUHaX.

Cnocob ToKonoaBoaa K KpaHaM.

BbIOOD criocoba TOKOMoABOAAa K KpaHaM B 3aBUCUMOCTH OT UX MOLLL-
HOCTH (I'py30MOABEMHOCTHU).

(O3HaKOMJIEHUE ¢ TOKOTOABOIOM IJIST KPAHOB OTHOCHTEJILHO HE-
OOJBILON IPY30TIOABEMHOCTH.

Mapku kadeneil, IpUMEHsIeMbIX LTS ITUTAHUS KPAHOB.

KabenpbHbie 0apabaHBl U UX YCTPOUCTBO.

[IpyHUMNUANbHAg cXeMa NUMTAHUSA 3JIEKTpOOABUraTeICH U APYrux
NnoTpeduTeneit NEKTPOSIHEPIUU MOCTOBBIX U KO3JIOBBIX KPaHOB.

Arnnapartypa yipaBJIeHUs KpaHaMU.

KoHTponnepbl 1 KOMAHAOKOHTPOJUIEPH!, UX HA3HAYECHUE M NIPUH-
LU JEUCTBUA.

MarHuTHbIe TTycKaTenu U UX HazHayeHue. JJUCTaHUMOHHOE yIipaB-
JIEHUE JJIEKTPOABUTATENAMU (ITYCK, PEBEPC, TOPMOXEHUE, OTKITIOYEHHE).

3alTHbIE YCTPOMCTBA KPaHOB (3allIUTHLIC TTAHETM) ¥ UX Ha3HaYeHUeE.

[lnaBkue npenoxpaHUTENIM, UX YCTPOMCTBO U Ha3HAYCHUE.

[Tpubopsl 6e3onacHocTU. OrpaHUyUTENM pabOUYUX IBUXKEHUN Me-
XaHU3MOB KpaHa. KoHLeBbI€ BhIK/IIOYaTe . OrpaHU4YUTENAU FPY30INOIb-

il akuliakiclall — ikl A Fp—
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eMHOCTHU. AHEMOMETPBI. MIX HazHaueHWEe U YCTPOMCTBO. Perncrpatopsl
rnapaMeTpoB M Jp.

Ppryary, nenanm ¥ KHOMKMY yrpaBicHust. TpedoBaHMSI, NTPELDSIB-
NsIEMbIE K HUM. YCUUSL, JONIYCKAEMble MIPU MOJb30BAHUU PblYaraMu U
neaaassMH.

O3HAKOMIJIEHUE C 3JIEKTPUUYECKUMM CXeMaMM YIIpaBJIeHUs TIPUBO-
IJaMH, CXEMaMU OIPYTUX CUCTEM M LIEINEN KPAHOB.

YCTpOonCTBO KPAHOBBIX IyTEN U TPpeOOBAHMSI K HUM.

Ynpaeaenue kpanamu.

N3yyeHue pykoBOICTB 10 3KCIUIyaTalli KPaHOB U TUIOBBIX (NPO-
M3BOIOCTBEHHBIX) WHCTPYKUMUHM UTS. KPAHOBIUMKOB MO 0€30MacHOM 3K-
CIiyaTauuM KpaHOB.

OCHOBHBIE TPeOOBAHUST MHCTPYKUUH K YVITPABIEHUIO KPAHOM.

OCMOTp M MpOBEpPKa 3JEKTPOOOOPYAOBAHUS U 3JIEKTpOAniiapary-
DBl KPAHOB U NMPUOOPOB OE30TTACHOCTH.

BxaroueHne U BLIKJIIOUEHUE MEXAaHU3MOB MEPEABUKEHUS: MOCTOB,
TeJIeXEK, JIe0eNOK, KPIOKOBbIX 000MM U Ap.

[looxinroueHUe KpaHa K 3JIeKTPOCETH.

BxirroueHre MexaHM3Ma NepeasBruXeHs KpaHa MiIu MocTta IUis Tie-
peEMEIEHUS Mo 00CNYKUBAEMON padoyelt TUTOLIAAKE C TTIEPEKITIOUYEHHU -
M LIS TIEpEMEILEHUS B ITPOTHBOIIOIOXHOM HATIPaBJIEHUH.

BxaioueHne MexaHusma riepeaBUXeHUs TPY30BOM TEJEXKN IS
[IepEMELLIEHYA O MOCTY MJIM DafiKe KpaHa ¢ NePEeKIIoYeHUEM sl Ie-
pEMELLEHMS B IPOTUBOIOJOXKHOM HalpaBaeHUMU.

BxiroueHue B paboTy rpy30B0i J1edenkM, KAaHATHO-OJOYHbIX MO-
JINCNIACTOB U I'PYy303aXBATHOIO MPUCIOCOOSIEHNS B OJHOM U3 HallpaB-
JIECHUH (BHU3 KMAU BBEPX) C MEPEKIIOUEHUEM HA.IIPOTUBOIOJIOXHOE
HarpaBJICHUE.

I1poBepka HaneXXHOCTU AECUCTBUS TOPMO3HBIX YCTPOMUCTB. AINpO-
OMpPOBaAHWE NBMXKEHUS KPAHOB, TIEpeEMELLIEHUS TPY30BOIH TEJIEXKH, pa-
OOTHI J1I€OEIKH HA YOEPXKAHUE rpy3a B TPEOYEMOM IOJNOXEHUMN.

IIpoBepKa KOHLIEBbIX BbIKJIIOYATEAEH MpeacJbHbIX [IepeMeUIeHUH
KpaHa 1 TEJEXKHU.
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OcBoeHMeE NMPUEMOB YIIPABJAECHMSI KpaHAMU.

BrinonHeHUe padoT Mo NOAbEMY, NEPEMELLIEHMN IO U OINTYCKAHU IO [PY-
30B. JlepKaHue rpy30B H2 BECY B 3a1aHHOM I[TIOJIOXXEHUU C [TPUMEHE-
HUEM 3HAKOBOI 1 3BYKOBO CUTHAJIMU3ALMUHU IEPE] [IYCKOM U OCTAHOB-
'KOW KpaHa U Mepen BBIMTOJIHEHUEM KaXaon paboyeit oneparmu.

TEMA 4. YCTpoiCcTBO rpy303aXBaTHbIX OPraHoOB.

Obuue ceedenun 0 2py303axeamubix Op2anax.

HasnayeHue m 001acTh MPUMEHEHUST KPIOKOB, 3JIEKTPOMArHUTOB,
rpedepos.

HasHaueHne ¥ KOHCTPYKTUBHBIE OCOOEHHOCTU KPIOKOB. Kproku
KOBaHbIC, LUTAMITOBAHHBIE, MIAaCTUHYATBLIE, OJHO- U AByporue. Kpro-
KOBBIE TTOJIBECKM.

HaszHaueHMEe U KOHCTPYKTUBHbIE OCOOEHHOCTU rpendepos.
I'peiidepb!l ONHO- M ABYXKAHATHbIE, MPUBOAHbIE. Ipelidepbl ABYX-
MU MHoOrouenrwcTtHbie. IIpMHUUN OEUCTBUSET MHOTMOYENKCTHBIX
rpeﬁQJepOB.

HaszHayeHUe U KOHCTPYKTUBHBIE OCOOEHHOCTH 3JIEKTPOMArHUTOB,
NpUHUMN UX nerucTBus. [lopsgaok ocMoTpa rpy3o3aXBaTHBLIX OPraHOB
U HOPMBI OPAKOBKHU.

TEMA 5. CbeMHbie rpy303aXBaTHbIE NPUCNTIOCO0IEHNS M Tapa.

CbeMHBIE TPY303aXBaTHbIE MPUCTIOCOOJIEHUS, TPUMEHSAEMBIE TP
NoALEME U MEPEMEILIEHUM Pa3JIMYHBIX TPY30B KpaHAMM: CTPOITbI Ka-
HATHBIE U LIEMHBIE OJJTHO- U MHOTOBETBEBbLIE, TPABEPCHI, 3aXBAThI (B TOM
YUCJIE KJIELUEBBLIE U TperdepHbIe).

TpedoBaHusa 6e30nMacHOCTH K BbIOOPY MaTepUaioB U1 U3rOTOBJIE-
HUSI TPY303aXBaTHbIX YCTPOMCTB U MPUCIOCOOAECHMM, K UX U3TOTOBJIE-
HUIO U akcrnayataurMu.OCHOBHbIE MAaT€pHaJibl IS U3TOTOBJIEHUS I'PY-
303aXBATHBIX YCTPOUCTB M MPUCTIOCOOIEHUH,

KOHCTPYKLIMHY CTaIbHBIX KAHATOB. YCIOBHOE 0003HaYeHHE Ka-
HaToOB.

[ToHsITUE O Pa3pBIBHOM YCUIWW U KO3(PDULIMEHTE 3arTaca IPOYHOC-
TU CTAJILHBIX KAHATOB.

© Odopmnenne. HTU «Mpoubittnennan 6ezonacuocTey», 2008



136 CEOPHUK JOKYMEHTOB

Crnioco6bl KperieHHs1 KOHLIOB KaHAaTOB K Ipy303axBaTHbLIM YCTPOK -
CTBaM Y IIPUCNIOCOOJEHUSIM: 3aIJIETKON, O0XKUMHBIMU BTYJIKAMU, BUH-
TOBbIMH 3aXXMMaMM U Ip.

CBapHbie LEMNU, UX NPUMEHEHUE B IPy303axBaTHbLIX NMPUCIIOCODe-
HUsX. CpaBHUTENbHAS] JONTOBEYHOCTh W HANEXHOCTD LEMNEH.

PaccMoTpeHne M n3yyeHre OCHOBHBIX TPYy303aXBaTHBIX YCTPOUCTB
U MPUCITOCOOJEHUN, TIPUMEHSIEMBIX IJISI NTOABEMA U TEPEMEILICHUS
Pa3JAUYHbIX FPY30B.

CTponsl KaHaTHbIE ONHO-, ABYX-, YEThIpEX- U lLIECTUBETBEBbIEC U
METJIEBLIE U MX HA3HAUYEHHUE.

CTpoTibl LIETTHBIE OOHO-, ABYX-, TPeX- U YEThIPEXBETBEBbIE U UX Ha-
3Ha4YeHMe.

‘TpaBepchl IPOAOJILHBIE, TTONIEPEYHBIE U KPeCcTOOOpa3Hble ¢ rMOKH-
MHW KaHATHEBEIMU WJIM LEMMTHBIMU CTPOTIAaMU WU C XECTKUMHU (1LHTAHTO-
BBIMH) 3aXBaTaMMH.

Ipy30o3axBaTHbIE YCTPOMCTBA, KOMIUIEKTYIOLUHE IPy303axBaTHbIE
MPUCIIOCOOJIEHUS . KPIOKU, CKOOBI I'PYy30BbI€, [TOABECKU OIHO- U TPEX-
3BEHHBIE.

O3HaKOMJIEHME C TPY303aXBaTHBIMU NPHUCTIOCOOTEHUSIMHU 3a3KUMHO-
IO U 3a4eprIbIBAIOLIETO TIPUHLIMIIA OEUCTBUSA: KJIEIEBLIMU U rperidep-
HBIMM 3axBaTaMM. Ha3zHauenue kieneBbiX M rpeidepHbIX 3aXBaTOB.

NcnbiTaHMe Tpy303axXBaTHLIX MPUCTTOCOOJIEHUN B COOTBETCTBUM C
TpeboBanusAMHA [lpaBui.

Bbu1OOp CBEMHBIX I'PYy303aXBaTHBIX NIPUCIIOCOOJEHUMA U Tapbl AJis
CTPOMOBKHU WM 3aXXMMa Irpy30B, YJIOXEHHBIX Ha NMOAIOHbI, B KOHTEH-
HEephl U T.Il., @ TAKXE IS KPYNNHOrabapuTHbIX rpy30B: 0aj10K, Tpyo,
J1IeCOMATEPUAIOB, KOHCTPYKLUMHU M Ap. (151 KPpaHOBILIMKOB 3-ro pa3psi-
Ia JIJTWHA KPYITHOTAbAPUTHBIX TPY30B 00Jiee 3 M) ¢ CODITIONCHUEM I1pa-
BHUJT O€30MaCHOCTH.

MN3ydyeHne OCHOBHBIX CXEM CTPOTIOBKH WJIM IPYTUX CNIOCOOOB yIED-
>KaHMSI IPY30B: OOBS3KOM, 3aLIeNKOM, NOANCPXKKOM, 3aKMMOM, 3auyep-
IIbIBAHUEM U AD.

Y3nbl, NETAN U Apyrue cnoco0bl KaHATHOM 0OBSI3KU IPY30B.
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OCHOBHbIE TPEOOBAHUS MO 3KCcOAyaTalUU I'PY303aXBATHLIX YCT-
poicTB. [1opsanok ocMoTpa rpy303axBaTHbIX YCTPONCTB U HOPMbI UX Opa-
KOBKM.

OO0Me CBeAEHHUs O TApE U €€ KOHCTPYKTUBHbIE OCOOEHHOCTH.

HazHauyeHue smmkoB, MOAIOHOB, KOHTEWHEPOB, 004eK. Tpedona-
HUS TTPABUJ TEXHUKHU 0€30TTAaCHOCTH U TEXHWUYECKHUX YCIIOBUU K HECY-
nieyt Tape. IHopsamok ocMoTpa ¥ HOpMbI OPAKOBKHA TapHl.

TEMA 6. DKcrutyaraums, TEXHHYECKOe 00CTYKHBAHUE U PEMONT KPaHOB.

Ilpouszeodcmeo pabom Kpanamu.

[py3onmoabeEMHOCTh KpaHa.

Obecnieyedue padboTel KpaHa C HOMUHANBHOW TPY30MOABEMHOCTHIO
(6e3 TIeperpy3Ku). |

TpeboBaHuUs K 00BsI3KE, CTPOMOBKE, Pa3BsI3bIBAHUIO U PACCTPOIIOB-
K€ pa3/IMUHbIX I'Py30B: MajoradbapuTHbix (MEJKOKYCKOBbIE U MENKO-
IUTYUYHbIE, YIOXEHHBIE HA MOANOHbI U B KOHTEMHEPHI) C NIPUMEHEHU -
€M KaHATHBIX UJIN UEITHBIX CTPOITOB,; CpeaHeradbapuTHbIX (000pyIoBa-
HUE U KOHCTPYKLUUUN) C IPUMEHEHHUEM OOBSI30YHBIX KAaHATOB M
MHOTOBETBEBBLIX KAHATHBIX U LHEMHBIX CTPOMNOB; KPYITHOTa0APUTHBIX U
NJIMHHOMEPHBIX (KOHCTPYKLMM, JecoMaTepUabl AJIMHOM 00 3 M) ¢
NPUMEHEHUEM OOBSI30YHbBIX KAHATOB, MHOIOBETBEBbIX W/AM LIEITHbIX
CTPOINOB U TPaBeEpC.

OnpeaeneHue no BHELWHEMY BULY MACChl TPY30B IPU BbINTOJHEHU U
ornepauui rno CTPOIMOBKE U PaCCTPOINOBKE IPy30B.

O3HakKOMJIEHHE C NTpaBUIaMUM 3HAKOBOM CUTHaNU3alWUU, [IPUMEHS] -
EMOH TMPU TepeMEILIEHUN TPY30B KPpaHaAMU.

[TopanoK nmojaym 3BYKOBBIX CUTHAJIOB KPAHOBUIUKOM IMPH MOIL-
EME U MEPEMEILEHNHU TPY30B (CUTHAJIBI TTOHAKOTCA MEpEl Ha4YaJIOM U Mo
OKOHYAaHMU KaxIoro padboyero ABUXKEHMS).

BbinonHeHue OCHOBHBIX TPEOOBAHU M TEXHOJOFMUYECKUX PET/IaMEH -
TOB (CXEM CTPOIIOBKM IPYy30B U Ap.) MPH JIIPOU3BOACTBE pabOT KpaHa-
MU. Mepbl 6€30MacHOCTH NPH TTOAbEME U TIEpeMelleHUN MeJTKOUITYY-
HBIX TPY30B, Xene300eTOHHBIX U OeTOHHBIX U3nejvi. ITpasuna Beimon-
HEHHWSA TTOTPY30UYHO-Pa3rpy30uYHbBIX padboT (rmorpy3ka U pasrpyska

© Odopunenne HTU «[pombiuineniias GezonacHocTsy, 2008



138 CLOPHHK JOKYMEHTOB

il e

MOJIYBaroHoB, I1aTOpM, aBTOMALUMH, BATOHETOK) KpaHaMu. Mepel be-
3011ACHOCTH TIPU UCIIOJAb30BAHNUU I'peurdepa Uin 3N1eKTPOMarHuTa ais
MoABEMA U fiepeMeLiicHUs Ipy30B. OnacHbI€ 30HbI, rae paboTaloT Mar-
HUTHBLIE U rpeiidepHbIe KPaHBbl.

Mepbl 6e30macHOCTH TIpU padboTe KpaHa (HeoomnyLleHNne HaxoxXae-
HUA BO3JIE padoTaoUmiero KpaHa, moabeMa u rnepeMelieHus rpysa ¢
HaAXOOAIUNUMHCS HA HEM JIOObMM U T.1.). [Topsiaok obopmMneHns Haps-
na-ponycka. Ilopsaaok noarotoBku KpaHa sl MPOBEAEHUA PEMOHT-
HbIX paOdoT.

IloHsiTe o TexHuyeckoM 00CIyXMBAaHUM KPaHOB.

O3HaKOMJIEHUE ¢ pYKOBOIACTBAMH O 3KCIUTYaTallMy KpaHOB. Buaebl
1 TIEPUOANYHOCTE TEXHUYECKOTO OCMOTpPa KpaHoB. Mepb! 0e30mnacHo-
CTY TIPU NMPOBEAEHWH TEXHUYECKOTO OOCITYXXMBAHUS KPAHOB.

ITopsimok npoBepKM TOPMO30B U PETYJIUPYIOLIMX YCTPOMUCTB. T1po-
BEpKa MpHUOoOpoB Oe3ornacHocTU. OCMOTP MEXaHU3MOB, KaHATOB U
METANNOKOHCTPYKLIUHA.

Buasl 1 nepuoabl nMpoBeaAcHHsI TEXHUYECKOIO OCBUAECTEHCTBOBA-
HUS KpaHOB. YaCcTUYHOE M MOJHOE TEXHMUYECKOE OCBUACTEbCTBOBA-
HUE KpaHOB. CTaTnyecKue ¥ IMHAMUYECKHUE UCTILITAHUA KpaHoB. [To-
PAOOK 00CcnenoBaHNUs KpaHa, oTpaboTaBUIETO CPOK CIYXKOBI.

CucreMa miaHoBO-TIpeAyNPEOAUTENTBHOTO PEMOHTA.

OpraHu3anmst peMOHTHOU CAVXObI IpeanpusaTus. [Tousatue o Mex-
PEMOHTHOM LMKIIE U €ro CTpYKTYpeE. [10psinok BeIBOAA KpaHa B pEMOHT.
OCHOBHBIE 00S13aHHOCTH KPaHOBLUMKA [IPH BbIINOAHCHUU PEMOHTHBbIX
padoT. Meprl 0€30MacHOCTU NP BbIIOAHEHUM PEMOHTHBIX padoT. I1o-
PSAOK O(hOpMIIEHUS Hapsiaa-aA0IyCKa U NPOBEACHUE MHCTPYKTaXa pe-
MOHTHOIO IepcoHana.

BoIMmosiHeHUe padoT NpU TEKYLIEM PEMOHTE KPaHOB B COCTaBe 3BE-
Ha WY Opuraabl peMOHTHUKOB. HacTuuHass pa3dopka Haubdosiee U3-
HAIIMBaeMBbIX 3JIEMEHTOB KpaHa. OCMOTp, NPOMBIBKA, BhISIBIIEHUE He-
UCIIPABHOCTEN U MX YCTpAHEHUE, BKIOUYAsT 3aMEHY U3HOLUEHHbIX BTY-
JIOK, TaJILLUEB, PETYIUPOBOYHBIX U KPEMEXHLIX OONTOB U IUNUIEK.
[IpoMbiBKa, IpOBEpPKa U 3aMEHa U3HOLUEHHbIX NOAILUUITHUKOB, OCEI,




Cepus 10 Boinyck 12 139

— Frasr - APl el

3yOY4aThIX KoJjiec, 3Be3104eK. 3aMeHa TOPMO3HbIX HAaKNad0kK. I1poMbiB-
Ka CUCTEM CMa3Ku, CMEHa NPOKIaAdOK U CaAIbHUKOB U Jp. IlpoBepka
OCHOBHbIX MEXAaHU3MOB KPAaHOB: XO40BbIX TeJIEXEK, IPUBOIOB MOCTOB,
I'PY30BbIX TEAEXKEK, J1ebea0K, DapadaHOB, peaAyKTOPOB U Op.

OCMOTp ¥ NMPOBEPKA BCEX METATNTOKOHCTPYKLIUMA KPAHOB, BKITIOUAS
OTPAXAECHUSA, TIEPUIA, JIECTHULIBI. YCTPAHEHHUE MOBPEXICHUM,

IlpoBepKka M peryiupoBKa MpeaoxXpaHUTENbHBIX YCTPOUCTB, 00EC-
MTeYMBaAKOLIUX 0€30MNACHYIO 3KCIAYyaTaUUIO KPAHOB: OrpaHUUYUTEEMN,
BbiKJIIOUATENIed U Jp.

[IpoBepka 1 peMOHT 3NEKTPOOOOPYIOBAHUS MU JjleKTpoannapary-
pbl. YCTpaHEHUE TMOBPEXAECHUMA TOKOCHEMHUKOB, PE3UCTOPOB, ITYCKO-
BOW amnnaparypbl, pejie MAKCUMaIbHOTO TOKA, JIEKTPOOITOKUPOBOY -
HBIX YCTPOMUCTB. 3aMeHa (B CJiyyae TMoBpeXAeHWs ) KaTylleK, 3a4UCTKa
U 3aMe€Ha CErMEHTOB M Cyxaper B KOHTPpOJIJIEpax U APyrou arnrapary-
pe. 3aMeHa U3HOWEHHBIX TOKOChEMHUKOB U KOHTAKTOB. Peryimpos-
Ka padoThl KOHTponepoB. I1posepka U 3amMeHa TOPMO3HbIX MarHUTOB.
IIpoBepka U 3aMeHa 3JIEKTPOHHbIX V3JI0B U 31eMeHTOB. Peryiauponka
TOPMO3HBIX 2JIEKTPOMATHUTOB. 3aMeHa INOBPEXIACHHbIX YUYACTKOB
3IEKTPOTIPOBOAKM.

I'TpoBepKa M yCTpaHEHWE HEUCTTPABHOCTE M 3aLLIMTHOTO 3a3eMJIEHUS.

IlonHast npoBepka MTaBHOCTHU pabOThl BCeX MEXAaHW3MOB KpaHa,
OTCYTCTBMUS LIYMOB, JIOMTOB, OCOOEHHO MPHU peBEPCUBHBIX NEPEKIIO-
USHMUSIX.

IIpoBepka KpaHOBbBIX IIYTEH M YCTPaHEHUE BO3MOXHBIX [1EPEKOCOB.

Pirorill N - - ™ NP el el o e e -
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Temamuveckul naau
U npo2pamma NPou3800CMeEeHHo20 00y1eHUA
TemaTuyecKHit NJaH
Ne TeMa Kon-Bo yacos
I1/1I (ITOArOTOBKA
pabouunx)
OOyueHMe B yyeOHOM Tpynrie
1 1 O3HakoMieHME ¢ MPOU3BOINCTBOM, UHCTPYK- 16
TaX 110 OXpaHe Tpyna
2 | YripaBneHue KpaHaMH | 70
. o o o - -1
3 |{TexHudyeckoe OOCNYXHWBAaHUE KPAHOB 60
OO0yuyeHHe Ha paboyeM MecCTe
1 [ HHCTpyKTaX Ha padboYeM MeCTe 20
2 | CaMOCTOSITEJIBHOE BHIITOJTHEHHE padoT B Ka- 154
YeCTBE KPAaHOBLIMKA KPAHOB MOCTOBOTO THUIIA
KpanuduxkanitmoHHasg npooHas padorta
- UTOI'O: 320
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[Ipoepamma

Ob6y4enue 6 yuebnoi epynne

TEMA 1. O3nakomMjieHue ¢ MPOH3BOJACTBOM, HHCTPYKTAX IO OXpaHe

TpyAa.

O3HaKOMJIEHUE C TMPEeanpuiITUEM, LIEXOM, ITpaBWIaMU BHYTPEHHE -
ro TPYAOBOI'O paACTiopsnKa U pexXuMOM paboThl B Lexe. U3ydeHne MH-
CTPYKLIMM 10 OXpaHe Tpyaa.

O01Liee O3HAKOMJIEHUE C MPOEKTaMU NMPOU3BOACTBa padoOT KpaHa-
MU (CXEMaMU CTPOITIOBKM I'PY30B, TEXHOJOTMUECKUMM KapTaMU U 11p.),
WHCTpYMEHTAMU, NTPUCITOCOOJIEHUIMHU, MaTeprUaiiaMy U Jp.

O063aHHOCTH KPAHOBLUIWKA B COOTBETCTBUH C KBATU(PHUKALMOHHOM
XapakTepuCTUKON. OTBETCTBEHHOCTh KPAHOBLIMKA 34 UCTIPAaBHOCTD
KpaHa, npaBUWIbHOCTb TPAHCITOPTUPOBKU I'py30B. Mephl 0€30nacHoOC-
TU npy padote. Ilpremka pabouero Mecra nepen HAaYajJloM padboOThl U
claya ero 1ocje ee OKOHYaHusl.

OCHOBHbIE NNPpHUYKMHbLI BOSBHUKHOBEHUS noxapos. IlpoTuBonoxap-
Hbi€ MEPOIPUSITHUSI.

ITpakTHyeckoe 03HAaKOMJIEHUE C IPy303aXBATHBIMY TTPHUCTTOCOOIIE-
HUAMU U TapOH, IPUMEHSIEMbIMHY [T NTOABEMA U MEPEMELLIEHUS IPY-
30B KpaHAMMU,

O3HakKOMJIEHHE C OCHOBHbIMH IIPUEMAMU CTPONIOBKM, OOBSI3KY I'PY-
30B JUIS1 UX IOOBEMA U [IEPEMELIEH U KpaHaMU.

Criocobbl: 3alienka KproKOB MJIM IPY30BbIX CKOO, 3aKperIeHHbIX HA
KaHaTHBIX WIH LUEMNHBIX CTpOMNax, 3a NETJU U3XENUN UK KOHCTPYKIIUMA
WJIX 32 TIETJIV WJIU TIPOYLUWHBI MTOATOHOB, KOHTEHHEPOB, Oanei M T.11.

Criocodnl 00BA3KM TPy30B KaHATAMU WM LENSIMHU B OOIMHAPHBIE UTU
IBOWHbIE CaMO3aTATUBaloUInecs MeTIH.

Crioco0Obl 3aXnMa: 3auieMaeHue TPY30B 3axBaTaMU KJIEIIEBOTO
THUTIA.

CrnocoObl 3a4epIilbiBaHMsI: 3aXBaT I'Py3a KOBLIEBBIMU WU Ipeiidep-
HbIMM YEJIIOCTSIMU.

© Odopmaenue HTLU «[Tpombiuwsnernan 6esonacHocTh», 2008
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Ilonbop kaHaToB (BLIOODP KOHCTPYKLIMU KaHaTa, ero AMaMeTpa B 3a-
BUCUMOCTH OT MACChI I'py3a, HOPMbI OPAKOBKHU BCAEACTBUE U3HOCA UTH
[IOBPEXIECHMKS ), CTPOMOB, LIEHEi, TPABEPC U APYTUX IPY303aXBATHAIX YC-
TPOUCTB U NPUCITIOCOONEHUM U1 OOBSI3KU U CTPOTIOBKHM I'PY30B NPpUME-
HUTENBHO K BUIAM U OCOOEHHOCTSIM TPY30B.

ITpoBepka nCTrIpaBHOCTU IrPy303aXBATHBIX YCTPONCTB U TPUCTTIOCOO-
JIEHUW ¥ HAJIMYMUS HA HUX B COOTBETCTBUU C TpeOOBaHUSIMHU Oe30rac-
HOCTU KJIEUM UJIHU OMPOK C YKA3aHUEM IPY30TNTOABEMHOCTA U JAThL UC-
nbiradus. [lopsinok OpakoOBKM rpy303axBaTHbIX IPUCIOCOOJIEHUHN.

TEMA 2. YnpasjieHue KpaHaMu.

O3HaKoOMJIEHHE C OCHOBHBIMHU 3JIEMEHTAMM U MeXaHU3MaMu Kpa-
HOB, MX 3KCTUTYaTallMOHHBIMU NAHHBIMU, TEXHUUECKUM COCTOSTHUEM,
KaOMHaMU U nyJbkraMy yIpaBieHUsI, TOKONOABOASAILMMHU YCTPOMCTBA-
MU IJ11 TIOAKIIOYEHUS1 KpaHOB B NUTAIOLLUEH DIIEKTPOCETHU.

IlpakTuyeckoe o3HaKOMJeHHE (Ha paboyeM MeCTe) C KOHCTPYK-
IUAMW, MEXAHU3MaMMU, 3JIEKTPOOOOPYIOBAHUEM, 3IEKTpoarnrapary-
poOHr ¥ NpndbopaMu KpaHOB.

YrpaxkHeHMs COrjIaCHO PYKOBOIACTBAM TIO 3KCIJTyaTallMM KPAaHOB
(noa HabJIKAEHUEM UHCTPYKTOPA) C IPUMMEHEHUEM COOTBETCTBYIOLLE
3JIEKTPoAnnaparypsl (KOHTPOMIEPSHI, SILWKHY PE3UCTOPOB, MArHUTHbIE
[YCKATENAM, KHOIKU MYCKa U OCTAHOBKU, TOPMO3HbIC 3JICKTPOMATrHMU-
Thl U AP.) U1 BKJIIOYEHUS U BBIKJIIOUECHUS DJIEKTPOJABUraTe e Xona
MEXAaHU3MOB IIEPESABUXKEHUSI MOCTa WIU I'PY3OBOM TEAEXKKU, IPY3OBbIX
ne0eIOK U KX Ipy303axBaTHLIX IPUCITIOCOOIEHUT.

OCBOEHHE MPUEMOB YIIpaBlIeHUst JEMCTBYIOLIMMU KpaHaMK 0e3 Tpy3a.

OcBoenue padounx oriepaliuii. IToabeM MOATOTOBAEHHOTO CTPONATb-
IIIMKaMH Tpy3a (C MpUMEHEHUEM TIPUHSTON 3HAKOBONM CUTHAJIU3ALIMK ) HA
KPIOK UM APYIU€E rpy303axBaTHbIC NIPUCTIOCODIEHNS NTOJMCIIACTHOTO YC-
TPOMCTBA IPy30110aAbeMHOM JieOeakH. [1oabeM rpy3a (¢ npeasapuTebHOM
rogayeu npeaynpeanTebHOro curiana). IlepemeuieHue rpy30Boi TeNeX-
KH C TPY30M B TPEOYEMOM HAIPaBJIEHUM (TAKXKE C TIOAAYEN TIPEIyIIpean-
TEJIBHOTO CUTHANA). OnyCKaHWe Tpy3a B TpeOYEMOM MeCTe (TaKXe C Npes-
BapUTEJILHOM 1NoJayel NpeaynpeaTeNbHOr0 CUrHana).

L bl o . - "
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[1poBepka ycrpoincrBsa v NpUubopoB 0€30MMaCHOCTU KPaHOB.

OcBoeHUE padOyYyMX IIPUEMOB IO MEPEMEILEHNIO TPY30B Maccou
CBbIILIE 5 T U WWIMHOM He 6osiee 3 M MOCTOBBLIMU U KO310OBbBIMU KPaHAMH
(nmox HabaAEHUEM UMHCTPYKTOpPA).

YnpaxHeHHs B rMoabeMe, NepeMellieHUH U YCTaHOBKE I'PY30B B yC-
JTOBUSIX YYeOHOro NOJIUTOHA.

(O3HaKOMJIEHUE C MpaBUIaMy TIpUEMa ¥ cIayu CMEeHBI U 0opopMIIe-
HUEM 3alIUCeH B BAXTEHHOM XypHanie.

TEMA 3. Texunueckoe o0Cay’>KUBaHHE KPAHOB.

3HayeHWe TEXHUYECKOTO OOCIYyXXUBAHUA, €r0 TIePUOANYHOCTD U
MOPSIAOK BBITTOTHEHUS. TEXHUYECKOE OCBUAETENbCTBOBAaHME. O0s13aH-
HOCTHU KpaHOBLIMKA 110 yXondy 3a KpaHoM. [Ipuemka kpaHa OT npeabl-
AYLLENA CMEHBI U €r0 OCMOTD MNepea HayaaoM padoOThI.

IlpoBsepka u peryamnpoBKa TopMo30B. I1posepka ycTpoicTB U npudo-
poB 0e30nacHOCTH. OYMCTKA OT IPSI3U Y3JI0B, MEXaHM3MOB U KOHCTPYK-
LM# KpaHa. CMaska TpYLIMXCS YacTel U Mexanu3MoB. [IpoBepka cocTos-
HUS 3JIEKTPOOOOPYAOBAHUS, 3a3eMJICHUS, TPOJIJIEMHBIX TTPOBOAOB, Kpa-
HOBBIX TTYTEU, KAHATOB, LIETEH U I'PY303aXBATHBIX ITPUCITOCODJIEHUN,

Jledbopmauus U NOBPEXAECHUE META/UIOKOHCTPYKLUMI KpaHa. O0-
Hapy>X€HUE U YCTpaHEHUE HEUCIPABHOCTEHN B pabore.

CucTeMa njaHoBO-INIpeaynpeauTesbHoro peMoHra. [1oHsaTue o
MEXPEMOHTHOM uukJIe. HeucnpaBHOCTU Y3108 U MEXaHU3MOB KpaHa:
reperpes rnOALIMMNHUKOB, LIYM B peayKTOope, HarpeB TOPMO30B U IP.
TexHonoruga pemMoHTa kpaHa. OdopMieHue JOKYMEHTALIMHU 11k Caa4 K
KpaHa B peMOHT. BenoMocTh e eKTOB. PEMOHT, BBITTOJTHSIEMBI B Me-
CTHBIX YCIIOBUAX.

Obyuenue na pabosem mecme

TEMA 1. UucTpyKTaxK Ha paboyem mecre.

O3HakKOMJIEHME YUalIUXCSA ¢ LEXOM, 30HOW MPOM3BOIACTBA TOTPY-
30UHO-Pa3rpy304YHbIX paboT, TUIIOM KpaHa, €ro rpy30n0abeMHOCTLIO,
C pa3MepaMu U MacCoH rpysa, a TakKxe ¢ YCTPOMCTBOM M ACHUCTBUEM
rpy303axBaTHbIX MPUCITOCOOJICHUMA.
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(O3HaKOMJIEHHE C YCTPOUCTBOM KpaHa, €ro y3j1amMu, MEXaHUu3MaMu U
npubopaMy, a Takxe ¢ KaOMHOI yIIpaBAeHUsL: C KHOIKAMM, BhIKJIIOYA-
TEJIAMU, PYOMIBHUKAMU, PYKOSITKAMHU U T.A.

KlzyuyeHue U ocBoeHHUE MO PYKOBOJACTBOM MHCTPYKTOpA MOCAEA0-
BaTEJIbHOCTH BKITIOYEHUS Y3J10B U MEXAaHU3MOB KpaHa U BBITTOJTHEHNS
orniepannit. OrpadoTKa BXOJOCTYIO (0e3 rpy3a) NMpUeMOB YIIpaBICHUS
KPAHOM 110 CUTHaJIaM CTPONaJbIIMKA. BBITTOJITHEHUE 1TOA pYKOBOICTBOM
MHCTPYKTOpPA onepaluy IO MoAbEMY, NEPEMELICHUIO U ONYCKAHUIO
I'PYy30B M0 CUIrHajaaM CTPOIIaIbLIUKA.

O3HakoOMJIEHUE C TEXHUYECKON JOKYMEHTALMEN HA KPAH U BAXTCH-
HBIM KYPHAaJIOM.

TEMA 2. CaMocTosiTe/IbHOE BbillOJTHEHHE padOT B KA4eCTBE KPAHOB-
IIHKA KPAHOB MOCTOBOI'O THMIIA.

IIpoBepka HeUCIPaBHOCTH KpaHa IO HAyajiia BbINOJAHEHUSI MOIPY-
30YHO-PAa3rpy304HbIX padOT. YCTAHOBJIEHUE CBSI3M CO CTPONAIbLUIUKOM.
OcCMOTp 30HBI padoThI KpaHa. BEIMOJITHEHME 110 CUTHAMIaM CTPONAJIbILIU -
Ka orepalrii 1mo rnorpyske (pasrpy3kKe) 1 TPaHCITOPTUPOBKE pa3TUYHbIX
IPY30B C UCTIONB30BAHUEM TPY303aXBaTHBIX TIPUCITOCOOIEHUN U Taphl.
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