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AHHOTALIMSA

BeinyckHas — kBanudukanuoHHas — OakamaBpckas —paboTta Ha  Temy
«Pa3paboTka 30HBI TeKyliero peMonta rpysoBoro ATII aBromoOuneit KAMAZ-
5490» mpexacraBieHa  TMOSCHUTEIBHOM  3allUCKOM € HEOOXOIUMBIMU
UCCIIEIOBAaHUSIMU U pacderaMmu. ['paduyeckas yacTb paOOThl IpENCTaBICHA «B
BU/JIE CTPOUTEIBHBIX U KOHCTPYKTOPCKHUX YEPTEKEN.

CamocTosTenbHass ~ pa3pabOTKa  TEXHOJIOTMYECKOIO o0opynoBaHus
IIPOBEJICHA HAa OCHOBE «KYpPCOBOTO IPOEKTHPOBaHHWA. VCHoOnb3yroTcs 3HaHUA
TEXHUYECKOU HKCIUTyaTallul aBTOMOOMJIEH, a Takke pa3pabOTKU TEXHOJOTHUM ero
oOcimyxuBaHusi u peMoHTa. Ilpu pa3paboTke KOHCTPYKLIMHU BBIIOJIHEHbI
HEO0OXOAMMBIE PACUETHI 10 MapaMeTpaM U Fr€OMETPHUH 3JIEMEHTOB KOHCTPYKIUH.

Pacu€rbl u ncciaenoBaHus B MOSCHUTENBHOM 3alKMCKE MPEACTAaBICHbI Ha 66
CTpaHulaX, rpajuueckas 4acTb COCTOMT M3 7 snuctoB (popmara Al. OCHOBHBIE
pa3zesbl NOSICHUTENIBHOW 3alIMCKU: TEXHOJIOrMYecKkuil pacuery [10] nmpenmpustus,
«KOHCTPYKTOPCKMI ~ pa3zmen,  pa3padoTka  TEXHOJOTMYECKOro  Ipoliecca,
0e30MacHOCTh M HKOJIOTMYHOCTh MPOEKTa, SKOHOMHUYECKas 3(PPEKTUBHOCTD

npoekTay [13].



ABSTRACT

The final qualifying bachelor's work on the topic "Development of the zone
of current repair of the cargo ATP of KAMAZ-5490 cars" is presented by an
explanatory note with the necessary research and calculations. The graphic part of
the work is presented "in the form of construction and design drawings.

Self-development of technological equipment was carried out on the basis of
“course design. It uses knowledge of the technical operation of vehicles, as well as
the development of technologies for its maintenance and repair. When developing
the design, the necessary calculations were performed according to the parameters
and geometry of the structural elements.

Calculations and research in the explanatory note are presented on 59 pages,
the graphic part consists of 7 sheets of Al format. The main sections of the
explanatory note: technological calculation of the enterprise, "design section,
development of the technological process, safety and environmental friendliness of

the project, economic efficiency of the project.
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BBEJAEHHUE

CoBpeMeHHOE TEXHOJIOTHYECKOe OO0OpyAOBaHUE MpPeTyCMaTPUBACTCS MJIs
opranumzaiiuu 1 mpoBeaeHus TO © peMOHTa aBTOMOOWIEH MNPEANPUSTHUIMU
cepBUCHOTO oOcyxuBanusi OO0pyI0BaHNE MOXKET Pa3IudaThCs MO BHIY, TUITY U
CJIOKHOCTH KOHCTPYKLMU. Y CTPOMCTBO U Ha3HAYCHHE rapaXHOT0 000pyAOBaHUS U
Pa3HOOOpa3HOW OCHACTKHM M3Yy4aeTCsl CHEHUATMCTAMH JKCILTyaTallMOHHBIX CITYKO
aBTOMOOUJILHOTO TpaHcnopTa. OJHMM W3 HABBIKOB  CIEHMAINCTA, TPH
HEOOXOJMMOCTH, JOJDKEH OBITh BONPOC VYIYYIICHUS WIM MOJECPHU3ALNH
TEXHOJOTHYECKOT0 000pYyIOBaHUs, C TOUYKU 3PEHUS €T0 HAa3HAYCHUS W aJlanTalliu
K MPUMEHHUTENIBHO K JPYTUM MapkaM aBTOMOOmie. KOHCTpYKIUs COBpEMEHHBIX
aBTOMOOMJICH Bce OOJbIIIE OPUEHTHPOBAHA HA PEMOHT WM 3aMEHYy IIeJIOTO
arperara, 0e3 JelieHUs Ha cocTaBHble y3ibl. [IpoBeaeHue Takoro Bujpa padoT
HoJIpa3yMeBaeT  NPUMEHEHUE  CHEHUAIU3UPOBAHHOTO  OOOpyHOBaHUS U
BCIIOMOTaTeIbHOTO MHCTPYMEHTA.

OYHKIIMOHAIbHBIE CBOWCTBA aBTOMOOWJISI MOTYT TMOCTENEHHO YXYJIIAThCS
IpU €ro HKCIUTyaTallid BCIEACTBHE IMPOUCXOSIINX TMPOIECCOB HW3HALTUBAHUS
JieTanen, KOPPO3UOHHBIX M3MEHEHUH, MOBPEKICHUN MEXaHWYECKOTO XapakTepa,
yCTaJOCTH  MaTepuajga, W3 KOTOPOIO OHHU  U3rOTOBJIEHbI.  Pa3nuuHbie
HEUCTIPAaBHOCTH, KOTOpPbIE MOTYT TOSBISATHCS B aBTOMOOWJIE, CHIKAIOT
3¢ (EeKTUBHOCTh €ro AKcIuTyaTauu. C IeNbl0 CBOEBPEMEHHOTO MPEAYyPEKICHUS
U YCTPAaHEHUS BO3MOXKHBIX JI€(PEKTOB CHCTEMa IMpeaycMaTpuBaeT IIJIaHOBO-
npeaynpeanuTeNbHbIe BO3JCHCTBUS Ha aBTOMOOWIb B BHAC TEXHUYECKHX
oocnyxxuBanuii (TO) u peMOHTOB.

CymecTByeT TpW KaTeropud BUIOB peMoHTa. llpu Jerkom pemoHTe
YCTPAHSIIOTCSA HEOOBIINE U TTPOUre MENKUe AedeKThl, JUIsl KOTOPhIX HE TpedyeTcs
3aMeHa 0a30BbIX OdjeMeHTOB. [lpum cpenHeM peMOHTE —  yCTpaHSIOTCA
MOBPEXACHUS, TPEOYIOINE 3aMEHY OCHOBHBIX JJIEMEHTOB. TSKENbI PEeMOHT —
IPUMEHSETCS, KOT/Ia CYIIECTBYET ehopMaliis HECYIIETo I CUIIOBOTO AJIEMEHTA

KOHCTPYKLHUH. N3menenus reoMeTprun JICTaJ'Ief/'I MOHO OIpCACIUTL IIPU IMMOMOIIU



COBPEMEHHBIX METOJIOB, HMCXOJAs W3 BHAUMBIX MOBpexaeHuil. Ilpumensercs,
HanmpuMep METOJ HU3MEpPEHHl 1O KOHTPOJIbHBIM ToukaM. (lemoBaTeibHO,
U3MEPUTENbHBIE CHUCTEMbI CETOJHsS MPUMEHSIOTCS JaKe B CAMbIX KOMIIAKTHBIX
exax, NpPEeTeHAYIOIMX Ha TMpaBO Ha3piBaTh ce0s1 coBpeMeHHbIMU. be3
KOHTPOJILHOTO 00OpYAOBaHUS C BO3MOXKHOCTBIO 3aMEpPOB IO KOHTPOJIbHBIM
TOYKaM MPENpPUSATHE MOXKET 3aHUMAaTbhCcs JIUIIb HEOOJBIIUM PEMOHTOB,
JIOKAJILHOTO XapakTepa.

COOTBETCTBEHHO 3TOMY ONpEAEISAETCS aKTyaIbHOCTh TaHHON pabOTHI.

Llenpto mMpoeKTHpOBaHUs SIBISETCS O0OOCHOBaHHME M BHIOOp 00OpYyIOBaHUS
JUTSL IPOBEJIEHUS. pabOT MO 0OCITYKUBAHUIO U PEMOHTY JIETKOBOI'O aBTOMOOMJIS.

Pemenuie nocTaBieHHBIX 1eJIel TPOEKTa 3aBUCUT OT BBITIOJHEHMS 3a/1a4:

— a”Hamu3 (QYHKIUOHAJIBHBIX W  TEXHOJOTHMUECKUX TpeOOBaHWMA K
TEXHOJIOTHYECKOMY 000PYI0BaHHUIO;

— TPOBEICHHE MOMCKA C LIEJBI0 BEIOOPA aHAIOr0OB 000PYA0BaHMS;

— BbBIOOp M ONUCaHUE MpeajaraéMoil KOHCTPYKLIMU OOOpYIOBAaHUS IS
MPOBEJICHUS padoT;

— pa3paboTka pyKOBOJCTBA MO HKCIUTyaTallMl 000PYJOBaHMS;

[Ipeamer paboThl — BHIOOP W pa3paboTKa ydacTKa [0 PEMOHTY H
OOCITy’)KHBaHUIO aBTOMOOWJIS Ui YJIY4IICHWS KadecTBa PEMOHTAa IMOABHYKHOTO

cocCTaBa.



1. TexHoIOrMYeCKUil pacyeT MpeanpusATUA

1.1 UcxonHble NaHHBIE IJIM pacueTa

Ta6muma 1.1 — Mcxonnsie mapameTpbl ATII

HanmenoBanue O0o03HaUeHHE 3HauyeHue
Tun npennpusitus Ipy30BO€
MomntHocTh napka, €. A, 160
MapouHbli coCcTaB, €.
. A 160
KAMAZ-5490 B
CpeniHecyTOUYHBIN poOer aBTOMOOUIIEH, KM L. 250
KnnMatnaeckue yciaoBus SKCILTyaTaliu .
. yYMEpPEHHBIN
aBToMoOusIen
Kareropuu ycinoBuii skcrutyaTanuu i
aBTomMoOusen
KonuyecTBo pabouux JHEN NpeAnpUusTHs Dyas 305
[Ipo1oKUTENEHOCTH pabOTHl aBTOMOOMIIEH Ha
JUHUY (CpeHee BpeMsl HaXOKIECHUs Ty 12
aBTOMOOWJISI B HApSJIE), 4ac
[Tpo6er ¢ Havana SKCIUTyaTaluu, KM Ly 95 000
HopmaTuBHbIil npober, kKM
1o TO-1 Ly 5000
o TO -2 L’ 20000
1o KP L" 400 000

Kp

JleficTByIOIIIME HOPMBI TPYIA0eMKOCTEeH pabot st apTomobomiert KAMAZ-

5490 cocTaBJIsIOT:

tyeo = 0,75 uen-u.

t,, = 1,91 yen-u.

t,, = 8,73 uen-u.

t,rp = 6,7 uen-u/1000 km.

['abGapuTHbIe pa3Mepbl TMOJBMKHOIO COCTaBa, MM (IJIMHA X IIUpPUHA X

BBICOTA)

KAMAZ-5490 — 61000%2500%3146




1.2 Pacyer npousBoacTBeHHO# nporpamMmmbl 1o TO u peMOHTY

Pacuer konmuectBa exenHeBHbIX oOciyxuBanuii (EQO), TexHuueckux
oocnyxkuBanuii (TO), aumarnoctuku (), texymux (TP) u xanuranphbix (KP)
PEMOHTOB B MpOrpaMMe MpepUsTHS.

[IpeaycMoTpeHHbIN NpoOer, CBA3aHHBIA ¢ YOOPOUYHO—MOEUYHBIMU paboTamMu
(YMP):

Ly =Lec-Hu

(1.1)

rae [, = 2-3 nHs — cpeiHss IepuoANYHOCTh MOMKH aBTOMOOUIIA.

L, =250-3=750xm

[leproguunocTh  TexHuueckoro oociayxkuBanus (TO-1 wm  TO-2)
aBTOMOOUIIEH onpenesemM yTeEM KOPPEKTUPOBAHUS HOPMAaTHUBHOMU
MEPUOANYHOCTH OOCTYKUBaHUS IO opMyJie:

L; = LiK1K3, (1.2)

rae K; = 0,8 — «xo3ddpurineHT KOppeKTUPOBKH IO YCIOBUSAM IKCILTyaTAIHH
(mmst 11l kaTreropun ycioBHii SKCIUTyaTaIUn );

K3 = 0,8 — k02 duiueHT KOPPEeKTUPOBKH MO KIMMATHYECKUM YyCIOBUSIMY» [104]
(1711 yMEpPEHHBIX KIIMMAaTUYECKUX YCIOBUM).
L; =5000-0,9-0,8=4000 xm
L, =20000-0,9-0,8=16000 xm
[Tpo6Ger aBTomobuist 1o KP:
L =Ly K1 Ky K3

(1.3)

rie K; = 1,0 — xoddduiiueHT KOppeKTUpPOBaHUS MO MOAU(PUKAIUHA H
OpraHu3anuu padboTsl;

L, =400000-0,9-1,0-0,8=390000 xm
B cocraBineHHoM rpaduke 1o OOCITY>KMBAHHIO aBTOMOOWJIBHOTO COCTaBa

MPEANPUATHS, CIEAyeT TMEePUOJANYHOCTh BO3JICUCTBUM TOM00paTh KpaTHOU

BEITUYMHE CPETHErO IO MapKy CPEAHECYTOYHOTO MpoOera aBTOMOOHIICH.
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YuuthiBas, UYT0 TEPUOAUYHOCTH U  TPYJAOEMKOCTH  TEXHHYECKHUX
OOCITy)XMBaHMUI M PEMOHTOB JOJKHBI COOTBETCTBOBATH CPEAHECYTOUYHOMY
npobery, Mpooeru 10 2-ro 00CIyKUBaHUs JOJKHBI ObITh KpaTHBI mpoberam a0 1-
ro oOCIyXHBaHHs, a PpEMOHTHBIM Tmpober — KpaTeH mpodery 1m0 2-ro
00CITy>KUBaHMUS.

Pe3ynbTaThl pacuéToB npeacraBieHsl B Tad. 1.2.

Ta6nuna 1.2 — Hopmatussl mpoderoB TO u TP moaBuxkHOTO cocTaBa

CkoppeKkTupoBaHHBIE POOETH,

Bunbt O6o3HaueHune KM Hp06eur,
NPUHATHIA J715
o0cITyKUBaHUs npobera 1o
10 KPaTHOCTH | pacyera, KM
ko3 purenTam

EO L. — — 300
TO-1 L, 4 000 300x13 3900
TO-2 L, 16 000 4000x4 15 600

KP Lo 390 000 15400%25 390 000

Pacuer npou3BOICTBEHHOM MPOTpaMMbl OCHOBAaH Ha METOIUKE ITUKIIOB.
ukia — sTo mpooder aBromobms 10 KP (Lix = Lkp)
Yuciio HUKI0OBBIX 00cTykUBaHUM 1 aBTOMOOMIIS 32

1) KanutanbHBIX peMOHTOB:

L
Ny =——=1
L p
(1.4)
2) KomnuectBo TO-2:
Ny =2 Ny =229 _ 1 —25-1=24
L, 15400
(1.5)
3) KomuuectBo TO-1:
L 390000
Ny =t (Ng + Np) =——— (1+24) =100 - 25 =75
(1.6)
4) KonmuuectBo YMP (EO):
N, = Ly _ 390000 _ 1500
Lec 300

(1.7)



CooTHomenne 00CTy>)KHBaHUHN 32 TOJIOBOM ITUKJT:

D
'
Nr = D "Or
o
(1.8)
rae D, = konuyecTBO HEH
AKCILTyaTally B TOAY;
Dy, — uyMciO pAHe#, Korjga, KOrja aBTOMOOWIIb SKCIUTyaTUPYETCs, B IIMKIIE
cooTBeTcTBYET (hopmyde (1.9);
oT — KO3(p(OUIIMEHT TEXHUYECKOM TOTOBHOCTU aBTOMOOMJIBHOIO TapkKa,
omnpenensercs mo dpopmye (1.9).
L, _ 390000 .
D,,=—= = 1300 THEi
Lec 300
(1.9)
. Dura
" Dy, +D
urs T Py
(1.10)

rae Dy, — 4ucio qHel, korna cymmapHsii npoctot apromoouna B TO-2, TP
u KP 3a uukn paseH:
Dpy =D+Dyp -Nyp
(1.11)
rie D — komuuecTtBO aHeW B romy mpoctos Ha mocrax TO u TP,
omnpenensercs mo dpopmye (1.12);
Dy, — mpoctoii aBTomo0us B TP, onpenensercs no gpopmyne (1.14).
d-Ly
1000
(1.12)
rae d — yaenbHbIi npocToi aBToMoOmIs Ha octax TO-2 u TP wa 1000 kM

npolera.

d=d, -Ky4

10



(1.13)
rae d, = 0,5 1a/1000 KM — HOPMATHBHBIA YAEIBHBIN MPOCTONW aBTOMOOMJIS
noctax TO-2 u TP na 1000 km mpoGera.
K4 = 0,7 — koo puiimeHT, KOTOphlil yUUTHIBACT MPOOET ¢ Havasa SKCILUTyaTalluH.
Torna, B coorBercTBUU ¢ hopmymnoit (1.13) u (1.12):

d=0,5-0,7=0,35 nu/1000 xm

0,3-390000 .
D = ——— =117 nuen
1000

Yucio 1HeH, Koraa aBTOMOOMIM MOTYT rpocTtanBaTh B KP:
Dip =Duip + Do =25+10=35 THEN
(1.14)

rine Dy, = 25 nHell — HopMaTHBHAs YMCICHHOCTD MMPOCTOst aBToMoOmA B KP;
D,x = 10 nHeld — KOJIMYECTBO JHEH TPAHCHOPTUPOBAHUS ABTOMOOWIIA Ha
CIIEUAIU3UPOBAHHOE TIPEANPUSATHE U 0OPATHO.
Cornacuo ¢popmynam (1.11) u (1.10):
D,, =117 + 31 -1 = 148 nneii

Dyz» _ Dyzs _ 1300 _
D. Dyo5+Dpy  1300+148

oy =

Y
Cornacuo dopmyse (1.8):
_ 365 0,9 =0,25
T = 1300 7 T

Yucao oO0cayXKMBaHUM OJTHOT'O aBTOMOOWIIS B TO/I:

N = Nyp 77, =1.0,35=0,35

(1.15)
N, =N, 7, =18.0,35=63

(1.16)
N, =N, .7, =38.035=133

(1.17)
N,y = Ny, +77, = 950.0,35 = 333

(1.18)

11



[Iporpamma mpou3BoACTBa OOCTY>KMBaHUIM TIO TPYIIE aBTOMOOWIIEH B

TO.

YNy =N, A, =0,35.235=82
(1.19)

YN, =N, +A, =63.235=1480

(1.20)

SN, =N,, A, =13,3.235=23126
(1.21)

SN, =N « A, =333. 235 = 78255

(1.22)

PacueTHas miaHoBas 3aBHCHUMOCTL 4YHCJIa TEXHUYECKHUX O6CJ]y}I(I/IBaHI/Iﬁ B

CYTKH 110 THIIaM pa60T:

XN, 1480 _,

Ne, = = ane T
Dpa6 305
(1.23)
N¢, = ZN, :%:10,3
D 305
pab
(1.24)
N, = 2Ny, _ 78255 _ 14
Dpa6 365
(1.25)

B cootBercTBuM ¢ nonoxenuem, /{1 HyxHO npoBoauTs HakanyHe TO-1, mo
3apepiieHn0 TO—2, HakaHyHe WM 1Mo okoH4aHuto TP, Takum oOpa3oM romoBoe

m1aHoBoe uucio J1:
T T
an IZNI -I-ZNQ + NTpJ:[l

(1.26)
rae Nypu — roJoBoe MIaHOBOE YHCIO HEOOXOIUMBIX TUATHOCTHK Ha MOCTax
J11 HakaHyHe WJIM IO OKOHYAHHUIO TEKYILEro pEMOHTA

Ny =01 =N, =0,1-4219 = 422

12



(1.27)
CrnenoBaTesbHO:

Npg =2 Ny + 2Ny +N o =4219+1530 + 422 = 6171

Juarnoctuka J[2 nmpoBoautcs HakanyHe TO—2 u no okonuanuto TP:
r r
N,Z[Z =2N2 + NTpI[2

(1.28)
rie Ny — rogosoe uncno quarnocTuk J2 no mimm nocne TP
Ny = 0,2+ X N,=0,2.1530=306
(1.29)
CnenoBareybHO:

Ny = =N, + Ny =1530+306 =1836

KonuuectBo JAUArHOCTUPOBAHUHU 34 CYTKH OIIPCIACINUTCA.

Ny 6171

Ney = 17
4D 365
pab
(1.30)
N 1836
Nep = Dﬂ =365 S
pad

(1.31) 1.3 T'oxoBbIe 00BEMBI MPOU3BOACTBA HA MPEANPUSITHH

PacuetHbie Tpy10EMKOCTH 110 TUTIaM padoT:

tgo = tupo * Ky * Ks » K,

(1.32)
ty =ty * Ky * Ks » Ky
(1.33)
ty =ty * Ky * Ks * Ky
(1.34)
top =tmp -Kj Ko K3 - Kg-Ks Ky
(1.35)

rae Ks = «1,20 — koapdunuent yBenmuenus tpynoemxkoctd TO u TP B
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3aBHCHUMOCTH OT 4YHCIia aBTOMOOWJIEH Ha MPEANPHUSATHH W YUCIa COBMECTHBIX
TpyII TOJABWKHOTO coctaBa (mpu umcie aBromodOwmiein» [104] 100 u rpymmax
HOJIBUYKHOT'O COCTaBa);

Ky — koaddunment mexanuzaruu (K, = 0,4 st EO u K, = 0,8 st TO-1, TO-2 u
TP).

Brruucnennsie o ¢popmynam 1.32 — 1.34 3HaueHust U 3aHOCATCS B TaOJIHILY

1.3.
Ta6nuna 1.3 — TpynoemkocTH o Buaam padbot
B HopmartuBHas KoadduimeHTs CKOppeKTHpOBaHHAS
06cﬂy)KHBaHHﬂprI[OGMKOCTL, K | K, | K | Ko | Ks | K, TPYJI0€MKOCTb,
yen-4 yei-4
KAMAZ-5490
teo 0,75 1,0 0,95/ 0,4 0,61
t; 1,91 1,0 0,7 10,95/ 0,8 1,8
t, 8,73 1,0 0,7 10,95/ 0,8 8,1
o 6,7 09(1,0/090,7(0,95/| 0,8 6,13

Onpenenenue Tpynoémroctei padot Ha moctax TO u TP 3a rox:

tEO = tHEO . K2 . K5 . KM = 0,7 ole 0,9500,4 = 0,23‘-16]1"—1.

(1.36)
t,=t, +K,+Ke K, =55+1.095.08 = 418uen-u.
(1.37)
t,=t, K, K K, =18.1.095.08=137 qer-d.
(1.38)
tr =ty oK o Ky o Ky oK, o K oK, =5541,241.1.0,5.0,95.0,8 = 2, 514es-u.
(1.39)

OxoHuatenbHas TPyaoEMKOCTh padboT Ha moctax TO u TP 3a rog B nemom
o ATII 3a ron;
T, =3 Ny, +t,, = 73125.0,361 = 26398 qen-g
(1.40)
T, = 2N, .t =4219.38 =16032 yen-4
(1.41)
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T, = =N, .t, =1530.9,1=13923

(1.42)

(1.43)
Paborsl,

TCUCHUA Iroaa:

(1.44)

TTP

_ 285.305.0,87.3,05.160

1000

= 36905

Te =0,15+(Tpo +Ty + T2 + Ty )

qCiI-4

qCiI-4

npcayCMOTPCHHBIC  JIJIA CaMOO6CHy}KI/IBaHI/IH NpCAaIpuATA B

T. = (464 + 3840 +11184 + 36905). 0,15 = 7859 yen-u

1.4 ®opmupoBanne cTpykrypsl ATII

Pesynbprarel pacueroB rogoBor Tpynoemkoctu EO, CO, TO-1 u TO-2 u

TEKYIIEro pEMOHTA cBeieM B Tabmuiy 1.4.

Ta6muna 1.4 — O6mue Tpy103aTpaThl 0 IPOU3BOJACTBEHHBIM OT/ICTICHUSIM

Hons ot IToct YuacTtku
. | Tpynoem
oOmeit
Bunet padot KOCTb, Yen Yen
Tpy10eM % %
Yel.gac /qac /qac
KOCTH
TO B moaHOM 00BEME 35 16769 100 16769
Cma3zouHble 9 4312 100 4312
PerynupoBounsie 12 5749 100 5749
KoHTposbHO-
IMArHOCTUYECKHUE 15 7187 30 2156 70 1509
DNEKTPOTEXHHUUCCKUC 6 2875 80 2300 20 460
CucreM nUTaHUSA 7 3354 70 2348 30 704
PemonT, y31m0B cucreM wu
arperaroB 11 5270 50 2635 50 1318
[IInHOMOHTaXKHBIE 5 2396 50 1198 50 599
Bcero 100 39955 47230 13923

O6BbeMbl camMoO OOCITY)XKMBAIOIIUX pPadOT B COOTBETCTBUU C WX BHUAAMU

IpUBeICHBI B Tabmuie 1.5.

Tabmuma 1.5 — OO0BEéM paboT, MPEeayCMOTPEHHBIX JUISI CaMOOOCITYKUBaHUS

MPEINPUSITHUS

Tyl paGoT

TpynoemMKoCTb ‘
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% ye-4
DJIEKTPOTEXHUUECKUE 25 1450,0
CTpOUTETBEHO-PEMOHTHBIE 6 534,8
CaHTEeXHHUYECKHE 22 4517,6
Bcero Bemmonusiemsle OI'M 69 5505,2
CBapouHbIe 4 758,2
CiiecapHO — MEXaHUYECKUE 10 678,0
CroJsisipHbIe 12 740,0
Bcero BeINOJIHIEMBIE B II€XaX 31 1994.8
Htoro 100 6180

1.5 Pacuer Tpynoemxoctu TO u TP

1.5.1 JlnarHocTUKa arperatoB U CUCTEM

[Ipeana3znauenue - ajs onpeeacHuss paboTocnocoOHOCTH aBTOMOOUIIEH 6e3
pa300pKH Y3JIOB U arperaTos.
Jlnst Bcex BUAOB auarHocTHK Mexnay 1 u JI2 mpou3BOAMTCS CyMMHpPOBAHHE U
pacrpeielieHue TPYI0EMKOCTEN JUAarHOCTUYECKUX PadoT:
Ty = Tyro + Ty = 5958 qes-4
(1.45)
rae Ty, — TpyaoeMKOCTH Ha TMarHocTuueckue padotsl mpu TO-1,
T,, — TPYIOEMKOCTh TUarHocTudeckux padot npu TO-2;
T1ps — TPYROEMKOCTB AMarHocTUYeCKuX padot mpu TP.
Tpynoemkocts 11 u [12:
T, =06.T, =0,6.5958 = 3575 Yen-u
(1.46)
T,=04.T,=0,4.5958 = 2383 qeJ-4
(1.47)
Omnpenensercs TPyI0EMKOCTh TUArHOCTUPOBAHUS | aBTOMOOMIIS:

. _Tu _ 3575
ar— T rooo
Ny 69225

=0,52 yeJi-4u
ral

(1.48)
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Ty, 2383

t,= =——=13 qe-4
N, 1872

(1.49)
HpI/I pacucTe CIICHHAJIN3NPOBAHHBIX ITIOCTOB AUArHOCTUPOBAHUA
I/ICHOJ'II)SYIOT TaKT IIOCTAa U pI/ITM HpOI/ISBOI[CTBa.

BpeMH, HaXO0XICHUA aBTOMOOMJISI Ha IIOCTY ABJIICTCA TaKTOM IIOCTa

JMArHOCTHKH
t ° 60 .
rm—‘“—+tnzo’52 %0 334 MHH
P, 1
(1.50)
t L4 60 °
rm:LthH:l'?’ 0, 3-42 MUH
P, 2
(1.51)

rae P, = 1 gen. — cpennee unciio paboyux Ha OJTHOM TOCTY;
t; = 3 MHUH — BpeMsl yCTaHOBKH M ChEMa aBTOMOOUJIS € MOCTA.
WNuTepBan BpeMEHM MEXAy TOCIEIOBATENbHO CXOISMIIMMU C TI0CTa

aBTOMOOWIISIMH SIBJISICTCS PUTMOM IIPOU3BOJACTBA.

T,+60 8.60

Ry =253 MUH
Nea 19
(1.52)
Rﬂ2=T05'60=8°60:94 MUH
Nem 51
(1.53)

Hucno crenmanu3upoBaHHbix noctoB 1 u J12:

T 34

Xy =—4—= =18~=2
R[11 7y 25,300,75
(1.54)
X,=— 2 o 42 g5
Rypefy 94:0,75
(1.55)

rae 1, — Ko3QPUIMEeHThl O ONpeeeHHI0 3arpy3Ku padoyero nocra mpu
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nuarnoctupoBanuu (s mocra 1 m,, = 0,8; mis mocra 12 ,, = 0,9)

J1 ocymectBusiercs HakanyHe TO, B cBsizu ¢ uem noctel J[1 u TO
paboTaroT OJJHOBPEMEHHO.

[Tocter 12 1 TO-2 Takke pabOTarOT OJTHOBPEMEHHO, HO HAUYMHASI C TIEPBOI
cmenbl. JI2 mpoBogutcs nepen TO-2 u mpu TO-2 aBTOMOOWIb CHUMAETCS C
JIMHUH.

KonuyecTBOo mITAaTHBIX pabOyYnX:

T,  860,4
Poral = —2— = =0,47 ~1 uert.
O, 1840
(1.56)
T 576,6
| . =0,31~1 ger.
O, 1840
(1.57)

rae @y, = 1840 4 — roioBo#t poHT BpeMEeHU TaTHOTO padboyero.
SIBOYHOE KOJIMYECTBO pabOUnX:
Pas 11 =Pur a1 Mur =1-0,93 =1 Yel.
(1.58)
Pop n2 =Py g2 ‘Nur =1:0,93 =1 yedl.
(1.59)
1€ Nur = 0,93 — kodhpuruenT mraraocTn

[Tnomans 301 1 u 112

Fu =1-29,4.5=147 w’
(1.60)
F.» =1-29,4.5=147 m’
(1.61)
rae T, — mwiomans aBTOMOOMIIA B IUIAHE;
Ki = 5 — kodddummeHT TmIOTHOCTH pACCTAaHOBKUA TIOCTOB U
o0opynoBaHus

Jlns HanGomee radbaputHoro aBromoouist (KAMAZ-5490):
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f,=61-25=22M.
1.5.2 3oHa exxeTHEBHOIO 00CITYKHUBaHUS

CyTouHas nporpamMmma MO€K:
yria TO pil|
Neyr =Neyr + Neyr
(1.62)

TO
rae N¢yp — cyrounas nporpamma EO;

N flyT — CyTOYHas IporpaMma JUarHoCTHYECKUX padoT.

ny? = Nf + Ng =3+1=4aBTomMoOMIA
(1.63)
NflyT :N;1+N;2 =5+1=06 aBTOMOOMJIS
(1.64)
KomnuectBo

Nyr =4+6=10

CyTouHas mporpaMMa MOWKH aBTOMOOMIICH:

Hap

Ney =

N (]:50 —N Z;? =53-10 =43 aBToMOOWMIIS

(1.65)

Put™m npowsBocTBa:

Tos 60 _12:60 . -

Rymp =—

NEgo
(1.66)
rae Ty = 12 4 — mpoA0IKUTETBHOCTS PA0OTHI 30HBI B CYTKH.
TakT TUHUM €XKETHEBHOTO OOCTY>KUBAHUS
60 60
=—= =6

Ty TN T 0

MHUH
I

(1.67)
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rae N, = 10 aBTomoOuneit/gac — mporu3BOAUTEILHOCTE MOCUHON YCTAHOBKHU
JIuHeitHas mogavya KOHBEWepa:

L 11 2
V, = ata 1176+ ’022,3 M/MHH

Tymp 6

(1.68)
rae La=6,1 M — [utnHa aBTOMOOMIIS
a = 2,0 M — TpOAOIBHOE PACCTOSHHUE MEXAY aBTOMOOWISIMH TpU
nBrkeHuH moTouHoi muaun EO (¢ yueToMm rabapuToB aBTOMOOMIIS)

Takum obpazom:

(1.69)

[To TEXHOJOTHMYECKUM COOOpaKCHHSAM MPUHUMAEM YHCIO pabovnX IMOCTOB
Ha aBTOMATU3UPOBAHHOMN JIMHUHA Xgo = 2.

KonuuectBo paboumx:
tgo-m-K-60 0,240-1-0,45-60
6

1 e,

Pgo =
Tymp

(1.70)
rae K= 0,45 — nonst pyunoro Tpyna npu BeinojgHeHnn EO
IInomans 30861 EO:
Feo =fa - Xpo -k =29,4-2-4,5=264,6 M
(1.71)
riae K, = 4,5 — ko3 HUIMEHT MIOTHOCTH paCCTaHOBKH IMOCTOB
3ona EO paboTtaet B 12-t yacoBoM pexume. Bpems npoBenenus padot ¢ 2

yac. 00 muH. 10 14 yvac. 00 muH.

1.5.3 3oHa TeXHUYECKOTO 00CTYKUBaHUS

Heo6xonuma koppekTupoBka rojioBeix 006EMoB 1o TO, B CBSI3U ¢ TE€M, 4TO

IIaHUPYCTCA NPOBCACHUC TUAT'HOCTUKHN Ha CIICHUAJIM3UPOBAHHBIX ITOCTAX
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T, = T,- T, = 24472,5- 2203 = 22270 uen-4

(1.72)
T, =T,-Tyy - Ty, =30592- 2141 = 28451 qer-4

(1.73)

TpynoéMkocTh i1t 00CTy)KMBaHUS OJTHOTO aBTOMOOWIIS:

t,= ZTlNl = % =457 yes-g

(1.74)
t'2 = ZTIZ\IZ = 2185‘;1 =18,23 qyen-4

(1.75)

[TockonbKy 0011I€€ pacCYUTaHHOE YUCIO OOCITY)KMBAaHUW 33 CYTKH MEHBLIE
12 (3,6) oOcnyxuBanuii, 10 TO 1ENECOOOpPa3HO MPOBOAUTH HA IMOCTaX
CHEUaTN3UPOBAHHBIX pa0OT.

Ornpenenenue TakTa NocTa TEXHUYECKUX 00CITyKUBAHUM:

Trol =ﬂ+tH = 4’57'60+3=71,5 MUWH
701 4
(1.76)
Tro :ﬂﬂn :M+3:221,8 MUH
702
1.77)
Omnpenenenre puTMa padoT 1Mo 00CTy>KUBAHUIO:
R, - Tos+60 860 ., -
N, 16
(1.78)
RT02:T05°60:8°60:94 —
N, 51
(1.79)
KonudyecTBO  1OCTOB  CHENUAIM3UPOBAHHBIX  pabOT  TEXHHUYECKOTO
00CITyKUBaHUS:
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Xy === > 553
' R, em, 30.085

(1.80)

Y Tp _ 2218 o o
2 Ryppem, 94.095

(1.81)

YuCIEHHOCTD pa6OTaIOHII/IXI

_ 22210 _ 121~12 yen — YKCIO WITATHBIX pabOUnX

T,
Putor = 5~ =820
1P

P o1 =P.ror #7,, =120,93 =11 Y€ — YUCIIO IBOYHBIX pabOTAIOIINX

Ptz = (DT—; = %4501 =155 yer
(1.82)
P02 =Puros * M =15,500,93 =149en
(1.83)

B cooTBercTBMM C pacyeToM, NPUHUMAETCS 3 IIOCTA TEXHUYECKOIO
00CITyKUBaHUSI.

CoryacHO BBIUMCIECHHOUN MPOESKIIMOHHOW TIIOMIAH, TSI aBTOMOOMIISI MOKET
OBITH OMpEeNeNieH pa3Mep IUIONMIAJM PACCUUTHIBAEMOIO Yy4acTKa, YYHMThIBas
IJIOTHOCTh PACCTAHOBKY MOCTOB MPU NOMOLIU KO3 (DHUIIMEHTOB:

Fro = Xyo, » Ty o Ky =322.5=330 M2

(1.84)

rae f,=A-B=22 M? - Iiomaap aBTOMOOUJISI B POEKITUY;

k,, =6,5 - KOO(UIIMEHT 0 y4eTy TIIOTHOCTHOM pacCTaHOBKHU IMOCTOB.

A = 6,1 M — rabapuT JAJIUHBI ABTOMOOWJIS,

B=2,5 M — rabapuT aBTOMOOWJIS TIO IITUPHUHE.

Putm npousBoacta auHuu TO-2:
Tys-60  8-60

N3

=480 MUH

Rto-2 =

(1.85)
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Takrt nocra TO-2:

t," 60 18,6060
- 4 —

Tro—) = P th f+1,5:224,7 MHH

(1.86)
Jist onipesiesieHrs pabouux MOCTOB BOCIOJIb3yeMCsl clielytolieit hopMyoii:
X102 = R;:;z e 42?67,8 ~1 neet

(1.87)

[tatHOE KONMMUecTBO pabounx Ha nmocty TO-2:

T, F 7162
2 - ~4

Pur o2 = O 1840 yer.
(1.88)
SIBOYHOE KOJIMYECTBO padOUnX:
Pas r0o2 =Pum 102 ‘MNumr =4-0,93~4 yell.
(1.89)
[Tnomans 30a61 TO-2 :
Froo =F, - Xpon kg =29,4-1-4,5=132,3 M’
(1.90)

1.5.4 Konn4ecTBO MOCTOB TEKYIIIETO PEMOHTA

Jist onipesienienrs pabouux MOCTOB UCIIONIB3YeTCs clieaytorias hopmya:

X = TieKrpe@
TP DpageTceCePpron
(1.91)
- 36905.0,8.1,5 _567
305.8.1.4.0,8
rae: Tp - TOJO0Basi TPYJOEMKOCTh MOCTOBBIX padoT, 4el.u;
Kp =08 - kodpduinmreHt xoppeknuu oO0bEMOB MOCTOBBIX PabOT B CMEHY C

HauOobIIEH 3arpy3KOH,

=15 - K03 PUIIMEHT HEPABHOMEPHOCTH MOCTYNAIOIIUX B PEMOHT aBTOMOOUIIEH,
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C - KOJIUYECTBO CMEH;
P, =3 - cpeaHss YMCIEHHOCTh pabounx Ha | mocTy,

- K03 PUIMECHT UCIOJIL30BaHus pabodero Bpemenu mocta (0,85-0,9).

YuCIeHHOCTh pa6OTaIOHII/IX:

;—“:@—12,2 9Yel — KOJIMYECTBO INTATHBIX pPabounx
TP

P . = -
1840

urr' TP

(1.92)

P, =P, Ny =12+093=11 yea — KOJUYECTBO SIBOUHBIX PaOOUUX

Tr

P, = o

(1.93)

PI(S @, - ronoBo# (GOHI BpEMEHM LITATHOTO paboyero.

Bpemennoii honp onpezaensiem no popmyde:

Py = (M = (o + Ao + D+ Dy + Hog) )~ Tews = (n + L), (1.94)
rae  /J,.x - KOJMYECTBO BBIXOJIHBIX AHEH, [, = 104 nHs;
- JHHU otiycka, [,.= 28 nueii;
[, - npa3gHuuHble a8y, [, = 12 nue;
Ayn- THE OTCYTCTBHUIA IO YBAKHUTEIbHOM Npuanne, [y, = 4 nHs,
Moy~ oOmecTBenHbli ponr, [,,=1 nens;
N~ TpeanpasaHUYHbIE JHHU.

@, =(365—(104+36+12+4+1))-8—(12+1)-1=1651u

[Tomygyaem
47912
m = ~ 29 4ven.
1651
Onpenenenue mIomany yyacTka:
Fop = X,pefy e K, =5422.5=550 M>

(1.95)

1.5.5 Iinomaae oTAENICHH, YHaCTKOB

HJIO]_HaI[I/I JJIA IMPOU3BOACTBCHHBIX HOMGH.[GHI/Iﬁ npcacTaBJICHbI B

tabmnurie 1.6

Ta6nuna 1.6 — PacueTHble 110111811 MPOU3BOACTBEHHBIX TOMEIIEHUN
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Yucao UrCcIeHHOCTH
ITmomane,
HaumeHnoBaHme 30HBI, y4acTKa, OTIACICHUS pabounx MepcoHaIa, 2
ITIOCTOB yenl.
'Yuactok YMP 2 1 264,6
'Y4acTOK IUarHOCTUKU 2 2 294.0
Bona TO 4 8 529,2
3ona TP 6 9 2644
OKpacoyHOE OTACJICHUE 1 1 132,2
Ky3oBHOE oT/I€TIeHNE 1 1 132,2
ArperaTHoe OT/IeJICHHe 2 36,0
MoTopHOE oT/IeTIeHuE 1 22,0
OTaeneHue JCKTPOTEXHUYECKOE U PEMOHTA 3 330
TOIUIMBHOM anmnaparypsl ’
[Tponomxkenue Tabdmauupl 1.6
AKKYMYJISITOPHOE OTJICJIEHHE 1 21,0
IIuuHOE OTIEIEHUE 1 1 132,2
CiiecapHO — MEXaHUYECKOE OTACICHUE 2 30,0
OTtaeneHue Ky3HEUHO—PECCOPHOE, CBAPOIHO— 5 26.0
PKECTSIHUIIKOE, METHUIIKOE
0060l HO—apMaTypHOE OT/ICICHUE 1 18,0
Otnen riaaBHoro mexanuka OI'M 4 60,0
MTOI'O 18 34 1995

Onpez[em{eM YHUCIIO BCIIOMOTI'aTCJIBHBIX pa60q1/1x 10 (bopMyJIe:
P,onow = 0,2 - P, (1.96)
Poevow = 0,2-P, = 0,229 = 6 qeu

1.6 Pacuer miomaae CKJIAJACKNX U BCIIOMOIraTeJIbHBIX OMeIleHU
1.6.1 Cxitaackue 1uIomamm
«IInomann cknaackux nomemeHui u coopyxxeauit ATII onpenensrorcs kak

pe3ybTaT MPOM3BEACHHUS YACAbHBIX HOPMAaTuBOB» [23] Ha KOJIMYECTBO

aBTOMOOUJIEH B IapKe U KOPpEeKTUpyeTcs KoddduireHramu

F _AH—.fyﬂ.K Ko KiK. Ko - K (1.97)

CK — 10 np Tic TC B \&) p :
60-f,,

- :T-1,19-1,4-0,9-1-1,05-0,5:4,73-fyﬂ

rae fy, — miomans ynenbHas U CKIAaACKOro nomeuieHus B pacdere 10
YUYUTBIBAEMBIX €IUHUII;

K;p = 1,19 — koaddunuent ydera npobdera 3a CyTKH B CPEIHEM,;
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Ky = 1,4 — x03hdUnmuenT no y4eTy TEeXHOJIOTHYECKA COBMECTHOTO TOJIBHKHOTO
COCTaBa;

K. = 0,9 — ko3¢ dunueHT mo yuety TUIaxa cocTapa;

K; = 1 — ko3¢ duiireHT ydera BHICOTHI CKIIaIUPOBAHUS;

K, = 1,05 — xoaddunueHT y4yera ycIoBHHA SKCILTyaTalluy;

«K, = 0,5 — koodduuueHT cokpamieHus IUIOMAAKA Ckiaga» [21] B cBA3M C
IIEPEX0JIOM Ha «3KOHOMUKY phIHKa». [15]

Tabmuua 1.7 — Inomaab moMenieHns cKiaaa

Vnenvnas [Koaddumuent Ilpunsras

HaunmenoBanue ckiiaga mwomans fy,, | cokpamenus | Iomanb
M’ ILIOLAIN cKyIaza, M2
3arracHbIX YacTel 4.4 0,5 20,8
Arperaron 3,0 1,0 28,4
(CMa3049HBIX MaTepUAIOB C HACOCHOM 1,8 0,5 8,5
[uu 2,6 0,5 12,3
Kucnopona, a3ota u aneTusicHa B 0.2 1.0 1.9
OayJIoHax
JIakOKpacOUHBIX MaTEPUaAIOB 0,6 0,5 2,8
M HCTpyMEHTAIbHO—pa31aTouHas 0.15 1.0 14
KJIa0Bast
[ TpomexyTOUHBII 0,9 1,0 8,5
[TopoxHUX Iera3upoBaHHBIX 0.25 10 2.4
0aJJIOHOB
HUTOI'O 87

Bcnomorarensabie momemieHus B cooTBercTBUM ¢ CII18.13330.2011
«I"eHepalbHBIC TJIaHBI IPOMBIIUICHHBIX MPEANPUITHID COCTABISAIOT IO TUIOMIATH:
TpaHchopMmaTopHasi, TEIUIOBOM y3en, BojopacmpeaenutenbHeiii 5 — 10% x
MIPOU3BOICTBEHHBIM.

Frexnom. = 0,1-770 = 36 M?

1.6.2. Pacuét moraaeii OBITOBBIX ITOMEILIEHUI

HOCKOHBKy IIPpUHATO, YTO HA OAHOI0 INTATHOI'O M BCIIOMOIaTCJIbHOTIO

pabodero HeoOXouMas TUIOIAIL He MEHee 2 M,

Fopr = f6bIT ) (pm + pBCl‘[OM) (198)

26



For =2 (29+6) = 70 M2,
Xpo = 2 mocta; Xoqo g = 1 moct; X o = 1 mocr; X%),K = | mocr.

OO611ee 9nCiI0 MOCTOB B 30HE OKUTAHUS X%m = 5 mocToB
[iomanb 30HBI OKUJAHMUS:
F=f, - X5 -kg
(1.99)
riae K, = 2,0 — koahpHUIreHT TUIOTHOCTH pacCTaHOBKH TIOCTOB
F=29,4-5-2,0=294 M
OO6uryto oIk 31aHusl 1exa onpeessieM o GopMmyiie:
Ep=F+ Epn+ Fav + Fopr + Fon + Frexnom.-
[Tonyyaem:
F,,=4164+77+42+70+8+8 = 1262 m°.

Ag=(1-ay )-Ay, (1.94)
Ay =(1-0,877)-60="7 aBromoGueii
Xop =Xip + Xy + Xyjanr =2+1+1=4 110CTa
(1.100)
Xo6 =Xr1ol ¥+ X022 +Xgo =3+1+2=6n0CcTOB

(1.101)

CrnenosareinbHo, 1o popmye (1.93)

Agr =60—(7+4+6-0)—0=49 aBromobuneii

[montans CTOAHKH:
F=fy A -q=29,4-49-2,45=3530 2
(1.102)

rae q = 2,45 — ko3pUIMeHT yaeabHON IIonaan Ha 1 aBToMoOMIIe-MeCTOo
1.7 Ucnosib3yeMoe TeXHOJIOTH4ecKoe 000py/10BaHNe

B npoextupyemMoM Mojipa3AesieHUH BBITOJIHSIETCS OTHOCUTENBHO OOJIBIION

o0beM pabor. HeoOXoauMOCTh OpraHu3aIii PEMOHTHBIX OTACICHUM IS
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HEOOJIBIIIOTO  KOJIMYECTBA TPAHCHOPTHBIX CPEICTB OOYCJIOBJICHA TEM, YTO

NPEANPUATAS ~ yAAJEHO OT CTOPOHHHUX  MPEANPHUATHH, 3aHUMAIOIIUXCS

0OCITY’>KMBAaHUEM TSDKENOM Tpy30BOM TeXHUKU. Takyke B MEPCIEKTUBE BO3MOMKHO

JOTIOTHUTEIHHOE YBEIMYCHUE TPAHCIIOPTHBIX CPEACTB, UTO YBEJIMYUT 3aTPAThl HA

oOCITy>KMBaHUE Yy CTOPOHHUX MPEeANpUATUidl. B CBsI3u ¢ 3TUM npoBefeHue pacuera

PEMOHTHOTO MOpa3/iesieHUs, HAIPaBJICHHOTO Ha YBEJIMYEHUE MPOU3BOJCTBEHHBIX

MOIIHOCTEM, SIBJISIETCS aKTyaJIbHOM 3a1a4eil.

Ha ocHoBe npoBeIeHHOTO aHalIn3a U PacyeTOB MOAPA3ACICHUS TPOBOAUTCS

TJTAHUPOBKA TIO CIAEAYIOIIUM HAIPABIICHUSM

e VYMEHbIIICHNE TUIOMIAANA IO/ TEIUTYI0 CTOSHKY TPAaHCIOPTHBIX cpeAcTB m0 500
M.

e B CTIpykTypy TpeanmpusTHs BBOAATCS JOMOJHHUTEIbHBIC y4YacTKA. B
U3MEHEHHYIO CTPYKTYpPY BXOAAT cleayromme ydacTku: ydactku TO-1 u TO-2
(xaxxapri moromaapio 400 Mz), ygactok TP (mromaas 360 Mz), IIIMHOMOHTAaXXHBIN
yuacTok (mromans 48 M%); arperaTHsii ydacTok (Iwmomans 54 m%); ciecapHo-
MEXaHUYECKUI ydacToK (Tuiomasas 48 M),

® OIEKTPOTEXHMYECKHMH yd4acTOK (IUTomamb 32 M°); y4aCTOK IO PEMOHTY
pUGOPOB CHCTEMBI THTAHKS (ILIOLAAb 24 M°).

e C LENBIO PACIIMPEHNS BO3MOKHOCTEN IpeAnpusaTys 1o BoinojgHeHno TO u TP
OpraHu3yeTCs AOMOTHUTEIbHASI CMOTPOBAsi KaHAaBA.

o Jlns moBbimieHUsT  3(GGEKTUBHOCTH  MPOU3BOJCTBA HAa  NPEANPUITHH
npuoOpeTaeTcsi JONOJIHUTENbHOE 000PYA0BAHHE.

Jnsa BemosHeHus: TO-1 motpeOyeTcss TeXHOJIOTHYeCKoe 00OpyAOBaHHUE U

TCXHOJOINYCCKAA OCHACTKA 3aKYIIKa, KOTOpOfI HC INIAaHHUPYCTCA.
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2 KoHCTpyKTOpCKUii pa3aen

2.1 Texuuueckoe 3aganue

2.1.1 HaumeHoBaHue 1 001aCTh NPUMEHEHHS pa3pabOTKU

Pa3zpabateiBaeMoe mpucmocobiieHne TOABEMHHUK IS TMOAbEMa Ky30BOB
aBTOMOOMJIEH MO3BOJIAET MAaKCHUMAJIbHO YIPOCTUTh IPOLECC TEXHUYECKOTO
peMoHTa aBTOMOOWIEH. OCHallleHne MOJAbEMHHKA - THUIPOLMIMHADP MPSMOIO
JEUCTBUS.

OOnacTh TNpPUMEHEHHUS — MPEANpPUATUS 10 OKa3aHUIO YCIAYr 110
TEXHUYECKOMY OOCITY’KUBAaHUIO U PEMOHTY aBTOMOOMIJIBHOT'O TPaHCIIOPTa

2.1.2 llenp 1 Ha3HaUYEHHE Pa3pabOTKU

[TonrbeMHHUK  Ky30BOB aBTOMOOWJICH TpeAHA3HA4YeH Ui [OJbeMa
aBTOMOOMJICH BCEX MapoOK IIPH BBHIIOJHEHUHW PEMOHTHBIX pador. Cxema
YCTPOMCTBA IMPEJICTABICHA HA PUCYHKE 2.1.

2.1.3 Pexxumbl paboThl 00BEKTA

[TonbeMHUK aJISI TOBEMA KYy30BOB aBTOMOOWJIEH paboTaeT B pexUME
BBHITIOJIHEHUH PEMOHTHBIX paOOT aBTOMOOMIIS 10 HOPMATUBHBIX TAPAMETPOB MyTEM
MPUJIOKEHUST Pa3HOHAMNPABICHHBIX YCeUlnid. ICTOUHHUKY pa3paOOTKU - HHCTPYKIIUU
M0 AKCIUTyaTalliM M TEXHUYECKOMY OOCITYKMBAaHUIO YCTPOWCTB ISl CHATUS U
YCTaHOBKH JI€Tae aBTOMOOMIICH.

2.1.4 YcnoBus 3KcIuTyataluu pa3paboTKu

[IpenoxxeHHoe yCTpPOWCTBO HE CJIOXKHO MO KOHCTPYKIIMH, HE TpeOyer
OCOOBIX TEXHOJIOTUYECKUX MPHUEMOB TMpU OOpalleHMH C HUM U BBICOKOM
KBATM(PUKAIUKA PabOYUX MPHU €ro U3TOTOBIICHUMU.

[IpoexkTpyeMoe yCTpPOWCTBO MNpPENHA3HAYECHO [JIi TOAbEMa Ky30BOB
aBTOMOOWUJISI. Y CTPOWCTBO MOMKET JIKCIUTyaTUPOBATHCS B MOMEIIEHUSX 30HBI TP,
MO3BOJIAS YIPpOCTUTH TexHosoruio TO u P mogsukHOTrO cocrasa.

[IpoBeaenune pabOT MPeAYCMOTPEHO BHYTPU OTAIUIMBAEMOTO MOMEUIEHUS C

pexumoM temnepatyp oT +1°C go +35°C npu OTHOCUTENIBHON BIAXKHOCTH BO3yXa
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He 6onee 80%, ucnomuenus Y XJI, kareropuu pazmenienus 4 mo 'OCT 15150-
69[4].

YerpoiicTBo /1S ToAbeMa Ky30BOB aBTOMOOHIIEH MOKHO MCIIOJIb30BaTh KaK
B KaueCTBE PEMOHTHOT'O TPAHCIOPTUPYIOIIETO 00OPYIOBaHMS, TaK U B KaueCTBE
MOJIHLEMHUKA.

VYerpoicTBo 115 ToAbeMa J0JIKHO OTBEYaTh CICAYIOIIUM TPEOOBAHUSIM:

- [IpocroTa KOHCTpYKIMK;

- BeIcOoKkas HaJIE’KHOCTD;

- Bo3MoxHOCTh TepeMernneHuss TIaTGOpMbl TEIEKKH B BEPTUKAIBLHOMN
IJIOCKOCTH;

- BricOokast yCTOMYMBOCTb;

- B03MOXHOCTh TpPaHCHOPTUPOBKU TEJIEKKU 3a CUET MYCKYJBbHOW CHIIBI
YeJIOBEKa;

- MckitoueHne caMmonpou3BOJIbHOTO ONPOKUIBIBAHUS TEIICKKU,

Bo03MOXXHOCTh U3roTOBJICHHUS B YCIOBUAX IMPCAIIPHUATHA.

1 — ynpaBnenue, 2 — poiuKH, 3 — HOJIBEMHHUK

Pucynok 2.1 — Cxema nogremunka MAHA- 6
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[TapameTpsl NOABEMHUKA!
I'py3zonogbemuaocTs — 6000 KT
BricoTa nogrema — 1200 M
Macca nogremuunka — 150 kr.

2.1.5 DKoHOMHYECKHE MTOKA3ATEIN

JIst  OIIEHKM SKOHOMHYECKHUX ITOKa3aTeliel HEOO0XOIUMO MPOU3BECTH
3aTpaTbl Ha MOJCPHHU3AIMIO, TPOBEJCHUE CAHUTAPHO-TEXHUYECKUX pPadoT,
MPUOOPETECHUE TEXHOJIOTHIECKOTO 000PYAOBaHUS, €T0 JOCTABKY U YCTAHOBKY.

CTouMOCTh MaTEpPHAIOB COCTABIAIOT mpuMmepHo 21200 pyo.

3atpatbl Ha MOHTax oOopynoBanus (C,) mpuHUMAIOTCA paBHBIMH S5-7 % OT

CTOMMOCTH COOTBCTCTBYIOLICTO 060py,[[OBaHI/IH.

C, =(0,05+0,07)x Co, (2.1)

Cm =0,07-31300 = 2191 py®.
CTOMMOCTH OCHOBHBIX NMPOU3BOJACTBEHHBIX (POHIOB (Cp) ONpeaeTuM 1o
dbopmyie
C, =C,+C,

(2.2)

rae C,; — CTOUMOCTD YCTAHOBJICHHOTO 000PY/I0BaHMS, PYO.

C,, — CTOMMOCTh MOHTaxa 000py0BaHUs PyoO.
C, = 31300+ 2191 = 33491 pyO.
OO6mmas cyMMa HHBECTHITUI
K=C,+C,,

(2.3)

rac Co -CTOMMOCTL OCHOBHBIX IIPONU3BOJACTBCHHBIX (1)OHJIOB

K = 38121py6.
OtuuciieHns: Ha aMOPTU3ALNIO0 000PYTIOBAHUS OIIPENEISIOTCS IO (hopMyIIe:
C06

n

Cl1

4,5 =
(2.4)
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riae A — aMOpTU3alMOHHBIE OTYUCIICHUS, PYO.;
Cpc — CTOUMOCTB 000pyI0BaHUsl, pyo.
N,. — YCTaHOBICHHBIA CPOK IMOJIE3HOTO HCIOJb30BaHus, roa (7

JIET 7151 TPUOOPETEHHOTO 000PYT0BAHMS)

31300
Ao6 =

= 4471 py6.

3arpaThl Ha TEXHHYECKOE OOCITYy)XMBaHHE U TEKYIIUHA PEMOHT OCHOBHBIX
¢$boH10B MO AaHHBIM NpeanpuaTus 3 % OT UX CTOUMOCTH:

3r0urp =3%%C,; (2.5)

rie 3ro.rp — 3aTpaThl HA TO u TP o6opynoBanus, pyo.;
C,6 — CTOUMOCTb 000pyAOBaHUs, PYyO.
3r0ure = 0,03 - 31300 = 939py0.
OO1ue TeKyume 3aTpaThl
306y = 4471+ 939 = 5410 py0.
BanoBoii 10X01 OT AEATENBHOCTH IPEANPUATHS PABEH:
JBAJI= Hpad : LI n :
(2.6) e Il — cpemuss neHa omgHOW paboThl ¢ obopymoBanuem (300
pyo.);
N — KOJMYECTBO paboT B JICHB;
Hpab — uncno pabounx nueii 30u61 TO.
JBAJI= 247- 300-2= 148200 py®.
OmneparrionHast MpUOBLTH OT peaTu3aliuy YCIYT OMPEACISIeTCs KakK

Pa3HOCTb MCXKAY CYMMAPHBIM BAJIOBBIM JOXOAOM MW TCKYIINMH 3aTpaTaMH.

ITP=/Igan— 3TEK, (2-7)

[TP= 148200 — 5410= 142790 py®6.

CpoK OKynaeMOoCTH €IMHOBPEMEHHBIX NHBECTHLIMI — 3TO CPOK, B
TEYEHHE KOTOPOT0 BO3MEIIAIOTCS JONOJHUTEIbHBIE NHBECTULIMOHHBIE
BJIO’KEHMSI, 3@ CUET MPUPOCTA TPUOBLIH.

Cpoxk oKymaemMocTH onpenesnsercs mo popmyiie:
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Tox :ﬁ (2.8)

_ 38121
OK ™ 142790

Bennuuna cpoka okynaemoctu pasHa 0,27 roja.

= 0,27

Koadduruent 3¢(hekTMBHOCTH MHBECTUIIMOHHBIX BJIOKEHUI OMpeeseTcs

o gopmyiie:

==, (2.9)

142790
k =———=3,75
38121

2.1.6 Craguu u dTambl pa3pabOTKH

Tak kak yCTpoicTBO pa3pabarTbiBaeTcsi B paMKax MPOEKTa, TO CPOK
OKOHYaHUS MPOEKTAa HE MO3JHEE, YEM 3a JIBE HEJEIHU 0 3aBEPLICHUS KOHKPETHOTO
JTamna, MPOMOJDKUTEIBHOCTh — BBIIIOJIHEHUsS JTaloOB  MPOINOPLUOHAIBHA  UX
TPYIOEMKOCTH.

2.2 Texnuueckoe npeaioKeHne

Bce paccmatpuBaeMble aHajJOrd JAaHHOTO TOJKJIAcCa OTHOCATCS K
Oo0Opy/IOBaHUIO JJIsi pPEMOHTa, a Ooyiee KOHKPETHO K MOJbEMHHUKAM JUIs
apromoOuneii. Ha mnepBoM »3Tame mNPOBOAMTCS TMOMCK  CYIIECTBYIOLIUX
KOHCTPYKIIUH ¥ MH(POPMAIIMOHHBIN 0030p MPOEKTHBIX perieHuid. CyIiecTBYIONme
KOHCTPYKLUMU HEOOXOIMMO pacCMOTPETh M MPOaHAIU3UPOBATh, HCXOAS W3
yCIIOBUM MOA0Opa M COOTBETCTBHUSI TEXHUYECKOMY 3aJaHuI0. 3a0JaroBPEMEHHO
BBISIBIIFOTCSL  HEJAOCTATKM KOHCTPYKLIMM, KOTOPBIE IO BO3MOYKHOCTH HY’KHO
YCTPaHUTb.

PaccmoTpumM 6os1ee moapoOHO ONUCaHKUE aHATIOTOB U UX XapaKTEPUCTHK.

2.2.1 Tlonremuuk Ky3oBa aBromobuieit [IKH-6 ¢ nomkxparom

[Togpemank ky3oBa aBromMoOwmis [IKH-6 wmsrortaBnamBaercs Oosiee 5 mer.
Panee ycrtporictBo HazpiBasioch TIKH-5". Mogens BBIFOJAHO OTIMYAETCS
OpUTHHAIBHOW KOHCTPYKIIMEH, 00ecleunBamNniel yAo0HYI0 YCTaHOBKY BO3JIE

aBTOMOOWUJISI O€3 UCIIOJIH30BAHUS JOTIOTHUTEIBHBIX YCTPOUCTB (PUCYHOK 2.2).
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Pucynok 2.2 — ITogpemuuk Ky3oBa aBromoouseit "TIKH-6"

Pama nonsemuuka [IKH-6 nmeer 1einbHOCBapHYI0 KOHCTPYKIMIO M pa3Mephl
10 [IMPUHE CMOTPOBOM KaHAaBBI I IPY30BbIX aBTOMOOWie. OcHalleHa ABYyMs
MOBOPOTHBIMHM KOJIECAMH, U JIByMsI CbEMHBIMH CTOWKAaMHU ONOpaMH B IepeaHEl
YaCTH.

KonecHpie 3axBaTbl peryaupyroTcsl MO HIUPUHE U IJIUHE PEMOHTUPYEMOIO
aBTOMOOUJIS.

— MEXOCEBOE paccTosiHue Mexay 3axBaramu oT 760 mo 1520 mm (2
poyika ¢ 1iuHOM 520 MM)

— mupuHa pacnonoxeHus poauko oT 700 mm 1o 1200 mm

OcHOBHasl 30Ha PEMOHTa pacloyaraeTcsl HIKE JUHUM JTHUIA aBTOMOOWJI,
MO3TOMY YyJI0OHEE pPACMOJIOKUTh aBTOMOOWJIb Ha BbICOTE YAOOHON AJis paboOTHI.
[Toporu ycTaHOBJIEHHOTO Ha KaHABE aBTOMOOMIIS OyAyT pacrojararbCsi Ha BbICOTE
700 MM, TUHUS Ky30Ba puMepHO Ha BbicoTe 1600 mm. [[ns paGoThl ¢ BepXHUMHU
TOYKaMHU, MO>KHO BOCIIOJIb30BaThCs 3a€3[HBIMU TpalmaMu B KayeCTBE IMOJACTABKU
[16].

2.2.2 Tenexka noapreMHUK aBToMOOmIer moaeau T-10P

[Togpemank Momemu T-10P (pucyHok 2.3) mpemHasHadyeH IJisi TPY30BBIX
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aBTOMOOMIIEH Bcex MapoK, UMCHOIINX OJHOCKATHBIC 1 JIBYCKATHBLIC KOJICCA.

Pucynok 2.3 — I[Togpemuuk T-10P [17].

I'unpaBauyeckue aBTOIIOHEMHHUKH MPEICTaBIISIOT coOoi JIBE
TOPU3OHTAIBHBIC TUTATGOPMBI C 3aKPEIUICHHBIMH MEX HHMH THAPOOATIOHAMH.
KoncTpykiust onmpaercs Ha 1uiatdopmy. ['MAPONUIMHIP MOJHUMAECT BEPXHIOIO
maTGopMy 3a CUeT PACIHIMPECHHS SJEMEHTOB IIPH IOMOIIM MHEBMATHYCCKOU
CHCTEMBI.

I'pyzonoabsemuocts — 10000 xr;

Bricora moarema — 650 Mm;

Macca nogremuunka — 148 kr.

2.2.3 Ilogpemuuk xosec TC-1-10

KoHcTpykius cToMKK oOecredynBaeT BEPTHKAIBHOE IOJOKEHHE 3a CYUET
HaIpaBJISIIOIIUX Omnop. Pama mepemeraercs BAOJb CTOEK U SIBISETCS HECYLIUM

AIIEMEHTOM MOAbEMHUKA (PUCYHOK 2.4).
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Pucynok 2.4 — Ilonpemuauk xonec TC-1-10

I'py3zonogbemuaocts — 5000 KT

BricoTa nogrema — 970 Mm;

Macca nnogpemuunka — 150 kr.

AHanu3 W OUEHKY HH(OpMalMM OCYLIECTBUM C IOMOIIBIO METOJI0B
WHXEHEPHOro MpOorHo3upoBanud. st 3Toro cocraBieHa tadbiuua 2.1, B KOTopon
yKa3aHbl OCHOBHBIE CPAaBHHBAaE€MbIC XapaKTEPUCTHKU W Tabmuia 2.2 ¢ OllEHKaMH
CHELMATUCTOB IO 3KCILTyaTalluu 000py10BaHUSI.

Ta6nuna 2.1 — TexHuyeckne XxapakTEpUCTUKH MOIbEMHUKOB KOJIEC aBTOMOOUIIEH

[TokazaTenu [TKH-6 T-10P TC-1-10

[IpousBoauTens 3A0 «Tpuymd OAO HIIO "Ckat"

P AHTE CPEYMOY | MAPAT»

['py30n0aBEMHOCTD, KT 6000 10000 5000
Bpems noabéma, ¢ 60 40 35
Bpewms onyckanus, ¢ 20 25 20
KonmnuecTBo CUJIOBBIX 1 4 1
YCTPOMCTB, IIT.

Macca, Kr 160 148 150
CtouMOCTB, THIC.pYO. 34,6 39,7 29,9
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Tabmuma 2.2 — OmeHka DOTPEOUTENBCKUX KAyeCTB MOJBEMHHKOB KOJEC

aBTOMOOMIICH
= B
[¥a]
5 = s F
Iudp noagpemMHuKa 2 2 S g ©F - =
4 o = = o B °
g . °c |8 Ek 5 2 2
o 8 g E m E & B o>
> |2 |2 |5 sE s EH g | g
— /M /M 2 5h 5 8 @)
ITKH-6 9 9 8 8 9 7 8,3
T-10P 6 6 6 7 6 8 6,4
TC-1-10 8 7 7 8 7 5 7,1
Cpennee 3HaYeHUE 7,6 7,8 7,5 7,8 7,8 7,3

I[JBI J'Iy‘IHIGfI OLOCHKN IPCUMYHICCTB H HCAOCTATKOB aHAJIOI'OB, HHWIKC

JTAaHHBIC TPEJICTABICHBI B BUJIE TMarpaMmbl (pucyHoK 2.5) [8].

py3onogbEMHOCTL

Be /&K

C . > Bpems nogbéma
f Bpewms onyckaHus

X
MakcumanbHas cuna Tar
GallHn

Ycunue Ha KproK CUITOBOro
yCTponcTBa

KonnyecTtBo CUMoBbIX YCTPOMUCTB

—— SIVER B —— CK-1 (CK-1A) AS45L1 ATIS DC-B06

Pucynok 2.5 — JIlnarpamma OLieHKH NOTPEOUTENbCKUX KAYeCTB aHAJIOTOB

[IpoBenss KOHCTPYKTOPCKUM aHAJIN3 NEPEUYMCICHHBIX, BBIIIE KOHCTPYKIUU

MOXHO BBIACIINTh HECKOJIBKO CHUJIBHBIX CTOPOH:

1. Hannune Bctpoennoro nogremuanka (IIKH-6), uto mo3Bosnser ObicTpo
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YCTaHOBUTh ABTOMOOWJIb HAa MOABEMHHUK, OOJIETYUTH MPOBEIEHUE CIIECApPHBIX,
MOHT@XHBIX pPabOT M T.A. paboT, a TakXKe HCHOIb30BaTh TMOABEMHUK IS
MPOBEICHUS TPOUYUX PaOOT, HE CBSI3aHHBIX C MPABKOM MCKIIOYUTEIHHO B KaUYECTBE
MOTbEMHHUKA KOJIEC, TIOBBICUB, TEM CaMbIM, YHU(PHUKAIIUIO padodero Mecra

2. KoHcTpykiusi pambl, MO3BOJISIONIAS 3aKPENUTh CUIJIOBYIO KOHCOJIb B
ao0oM MecTe, B TO uyucie, Ha yriaax kaHaBbl (IIKH-6), uro mo3Bosser
IIPOU3BOAMTH JIFOOBIE BUBI PA0OT.

KoHcTpykTopckoe penieHue, paszpadbarbiBaemMoe B JaHHOW pabote, OyaeT
3aKJII0YaThCSl B OOBEIMHEHUH BBINICYKA3aHHBIX PEIICHUN B OJHOW KOHCTPYKIIUH,
CO3/1aB, T€M CaMbIM YAOOHYI0O KOHCTPYKIIMIO, MPEBOCXOMISIIYI0 aHAJIOTH TIO
YHHUBEPCAJIBbHOCTU U YA0OCTBY 0€3 CYLIECTBEHHOTO YIOPOKAHHSI CTOUMOCTH.

2.3 [IpeaBapure/ibHbIA NPOCKTHBIN pacyer

2.3.1 Onpenenenre NpUHIMIUAIBHON CXEMbl KOHCTPYKIIUH

Ncxons u3 aHanmza pacCMOTPEHHBIX 00pa3IloB, MOKHO C/IEJIaTh BBIBO/I, UTO
KOHCTPYKITUS JIOJI’KHA COCTOSITh U3 IIECTH OCHOBHBIX 3JIEMEHTOB:

bazoBas pama, ucnosb3dyemas i NEPBOHAYAIBHOTO MO3ULIUOHUPOBAHUS
KOJIEC aBTOMOOWISI M MOHTaXa CHJIOBOro »sjemeHTa. Pama nomkHa umeTh
rabaputel He MeHee 500x1000 MM (MCXOIs W3 THIOBBIX TabapHUTOB T'Py30BOTO
aBTOMOOWJISI) U UMETh y3KHE CTOPOHBI B BUJIE MOIyKpyra paanycom 1000 mm (st
BO3MOYKHOCTH TO3UIIMOHUPOBAHUSI CHJIOBOM KOHCOJIM TIOJ YIJIOM K KY30BY).
KanaBa nomkHa JOMycKaTh YCTaHOBKY IOJABEMHHKA, TabapuTtaMd HE MEHee
1400x970 (ucxonst W3 PacHoJIOKEHHUSI OMOPHBIX TOYEK OOJBIIMHCTBA TPY30BBIX
aBTOMOOMJICH).
1. Pama mogpemHMKa, MCTIONB3yeMasl JUIsi YCTAaHOBKHM KOJIEC aBTOMOOWIIS Ha
MO TbEMHUK.
2. Onopsl nogbeMHHKA (AOHKHBI 00€CIeUnBaTh OIBEM KOJIEC aBTOMOOMIISI Ha
BBICOTY HE MeHee /50 MM i1 BO3MOXXHOCTH CBOOOJHOTO BBITIOJIHEHUS
OOJBIITMHCTBA BUIOB padOT).
3. CuinoBoil 35eMeHT (10KeH UMETh BhicoTy He MeHee 800 MM HaJl ypOBHEM

paMbl, UCXO/IS U3 MPUHATON MAaKCUMaJIbHOW BHICOTHI aBTOMOOMIIA).
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4.  T'uapoumiauHIp MOABEMHUKA.
B pamkax pgaHHOW paboOThl JOKHBI OBITH PEIICHBI  CIEAYIOINIUE,

HaWBaKHEUIIINE I OIIPCACIICHU ITapaMCTPOB KOHCTPYKIIUHU, BOIIPOCHI:

1. Br100p rupponinHIpa noJbeMHUKA

2. [Ipo4yHOCTHOM pacyeT pambl

3. [IpounocTHOM pacuer T1IaTGOPMBI M OCHOBHBIX HArpy>KeHHBIX €€
DJIIEMEHTOB.

2.4 PacyeTbl OCHOBHBIX 3JICMEHTOB KOHCTPYKIIUU

2.4.1 Pacuet Ha MPOYHOCTH OCHOBHOM PaMbl

Pama mpencraBisier co0oil CBapHYI0 KOHCTPYKLUIO W3 CTAJIBHBIX TpPYO
KBaJpaTHOTO cedeHus. Harpysku, AeMCTBYIOIIME HA paMy — BEC PEMOHTHPYEMOIO
aBToMoOwWIs. Hambonbiiass Harpyska NpUXOAMTCS Ha MPOJOJbHYIO YacThb PAMBI.
MaxkcuMmanbHbIi Bec OT 9acTu aBToMoOmist mpuMeM paBHbIM 5000 kr. «B cocrase
MEXaHHW3Ma NOJBbEMHUKA PACCMATPUBAEMBIN THIPONPUBO ABISIETCA CIABOCHHBIM,
IPU 3TOM THAPOLMIMHAPHI NOJHUMAIOT maTgopmy. Ha pucynke 2.6 cxemaTuyHo
ITOKA3aHbI AJIEMEHTHI MIOABEMHHKA U IEUCTBYIOIIAs HA MOABEMHHUK CHJIA, OT MACChI
aBToMoOmis» [7]. IlpuBenss cumily, BO3JSHCTBYIOIIYIO B JBYX TOYKax K

PE3YIABTUPYIOLIEH, COCTABUM PACUETHYIO CXEMY:
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1 — pama; 2 — croiika; 3 — mnatdopMma; 4 — TUIAPOIMIUHAD; S — onopa;

G — Harpy3ka Ha IOJIbEMHHUK; B — MeK0oceBoe pacCTOsTHUE OTIoD;

Hm — BeicoTa mogbema; Lr — BeICOTa THAPOITMINHIPA

Pucynok 2.6 — CxeMa cuiioBbIX (haKTOpOB

«Ycuiue nmoarema;

_ Gg-Rg'Ky __ 60000-0,115-1,25
"~ 2-Rgm,  2-0,082:0,8

Fy, = 63830H

(2.10)

«tme G = 60000 H - rpy30n0abeMHOCTb MOBEMHHUKA;

Rk = 0,115 - nmuHa peIyara onopel;
Rc = 0,082— nymmna peryara npuBo/a;

K, =125 - koa(pduimenT 3amnaca;

1, - KO3OPUIMEHT, yUYUTHIBAIOUIUI HEPABHOMEPHOCTh pACTIPEIEICHUS HATPYy3KH.
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Torma» [8]

R. 0,082
m, =—=—-—=0,71 - TepeaaTroyHOoe¢ OTHOILICHHE NpUBOJA MNOABEMHHUKA
T R, 0115

(2.11)
[Ipunumaetcs paboyee naBiIeHHE KUAKOCTH paBHbIM 7 MITa.
JuameTp NOpIIHS T'MAPOLUMINHAPA:

FH'4

DH - PeTt
(2.12)

rae P — maBaenwne xuakoctn» [30];

Ha ocHOBaHUUM BBIUMCIIEHHBIX PEAKIIMI MOMXKHO CTPOUTH IMIOPHI BHYTPEHHUX
CUJIOBBIX (paKTOPOB.

[IpuHMMaeM UCHOIB30BaHUE B KOHCTPYKIIMU YEThIpEX (MO JIBE Ha CTOPOHY)
CTalbHBIX TPYO M3 MaTepuana Ct3 kBazxparHoro ceueHus 80x6Wy = 38,46 oM’ [o]

= 1250 kre/em?. [14]

187500

™ = %3840 12188 <[1250]. CnemoBarenbHO, ycloBKe IPOYHOCTH

Tornma: o

BBIMOJIHSAETCS.  3amac  MPOYHOCTH  CUUTAETCSl  JOCTATOYHBIM, UTOOBI  HE
UCIIOJIb30BaTh TPyOy OOJBIIEr0 CeueHUs, TaK KaK 3TO MPHUBEIET K YIOPOKAHUIO
KOHCTPYKLUH.

2.4.2 BbIOOp ruipouInHApa

Br16op rugponriimHapa OCYIEeCTBISIETCS UCXOI U3 HEOOXOIMMOT0 YCHUITUS
Ha CHJIOBOE YCTPOMCTBO. PaccMaTpuBas aHaIOTHYHBIC KOHCTPYKIIMH, TPUXOIUM K
BBIBOZy, 4TOo ycuiausg B 6 T wmimm 60000 H gomkHO OBITH JOCTaTOYHO IS
BBITIOJIHGHHUS PabOT, I KOTOPBIX TMpeIHA3HAuYCHAa KOHCTPYKIHSA. Tak ke
HEOOXOJMMO y4YeCThb, YTO IIWJIMHIAP pacIojaraeTcs IOa TPSAMBIM YIJIOM K
matdopme. COOTBETCTBEHHO, BCE YCHIIME IUIMHAPA (COOOpPA3HO MPOSKIMH CHJT
Ha TOPU30HTANb) OyAeT HampaBjieHO Ha IMoJe3Hyr padory. Kpome Toro,
maTdopMa ¢ TOYKH 3pSHUS] MEXaHUKH MIPEACTABIIICT COOOM phIUaru, v miedo Cull,

MpWIaraeMbIX MUWIMHAPOM K Tuiatrgopme, OyAeT OTIMYaThCs OT IUieda CHI,
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MpUIaraéMbIX OMopamu K KOJecy aBTOMOOMIIS.

[TockoJIbKy KOHCTPYKIUSI HE ONpPEACNSIET KaKUX-TMOO OTpaHHYCHUI Ha
BBIOOp yIJla YCTAaHOBKHM LMJUHIApPA, B paMKaX JaHHOW pabOThl IJisi MPOCTOTHI
pacyeToB MPUMEM YTOJ MEXKIY IITOKOM LMWJIMHIApPA U BEepTUKaIb0 OamHu B 90
rpagycoB. Torma cuia, HEMOCPEACTBEHHO YYAaCTBYIOIIAs B TOJIE3HOW pabore,
JI0JKHA OBITh paBHa:

F.=F,,*cosa=F *ﬁ
X 06wy 06wy 2
(2.13)
F,s., = F, *1,16 = 35000*1,16 = 40600+

Pa3Huiia MOMEHTOB B KaXKJIOM KOHKPETHOM ciiy4ae OyneT pa3iuyHOM, s
pacuyeToB NPUMEM COOTHOIIECHHE IUIe4Ya 3aKpEIUICHHUs UWIMHIpA K I[IHPUHE
miatrgopmbl kak 1/1. Takum oOpaszom, nns coxpanenust cuibl B 25000 H,
JIEUCTBYIOIIEH Ha KOJIECO aBTOMOOMWJISI, CHJIa BBITAJKUBAHUS IITOKA HUJIUHApPA B
UTOT€ JI0JKHA OBITH paBHA!

Fun = Fogy * 3 = 25000 « 3 = 75000H

Br16op ruapommiMHapa moabeMHUKA HEOOXOAMMO HayaTh C OINPEACIICHUS
yrjla yCTaHOBKYU HWIMHAPA (IMO0 HECKOJBKUX LUJIUHIPOB) K MIIOCKOCTH MO IhEeMa
Py MUHUMAJILHOM BBICOTE TUIOMIAAKK (TaM, TJE€ CHJIbl MOJbeMa HauOOJIbIINE),
YTOOBI  ONpPENeNUTh HEOOXOIUMOE YCHIME UCXOJsS U3 TMPOCKIUU CHIIbI
BBIJIBIDKCHUSI INTOKA. Tak e, HEe0OXOJUMO OMNpeNeUuTh MECTO KpEIUIeHUS
MUIMHApPA K OmopaM TOJbEMHHMKA, YTOOBl HMMETh BO3MOXKHOCTh PacCUUTATh
MOMEHT CHJIbI Tlogbema. VICX0/s U3 NMpakTUKK MPOSKTUPOBAHUS U MPOU3BOJICTBA
MOMOOHBIX YCTPOMCTB, UMEIOMICHCS HA HACTOAIIMNA MOMEHT, OINPEICIHM YTOJ
YCTAaHOBKM WWIMHApPA B HIKHEM TMOJIOKEHWU B 15 rpamycoB, a KpeIUieHHE
UJIMHpaA B TOUKaX HA paMe U mocepeauHe onopsl. [Ipu ycioBuun MakcuMaibHON
BEIIMYMHBI TMOabeMa Iuomaaku B 160 MM mnpu coxpaHeHHH O0€30macHOro
MaKCHMAJIBHOTO YTIJIa PAaCIHOJIOKEHHS OIMOphl K IUIOmaake B 45 TpaaycoB B
BEpXHEU TOYKE MO bEMA, ONIPEACIIUM pa3Mephl OTIOPHI OIbEMHUKA.

VYcunue Ha IITOKE ruaAponujanHApa HaAIpAMYKO 3aBUCUT OT MOIIHOCTHU
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Hacoca, MPUBOAIICTO B JBMKCHHE MOPIIEHb. J[JI1 MpoeKTa MpuHUMAETCs Hacoc,
MomIHOCThIO He Oonee 70 MIla (umm 713,8 krc/cm?) Bo m3bekaHue 4pe3MepHOro
yIOPOKAHUSI KOHCTPYKIIMU. BBIYMCIsCTCS AUaMETp TUAPOLMIMHIPA HCXOIA W3

cieayronieit GopmyJibL:

D (2.14)

rne F,_- YCHUIIMC BBITAJIKMBAHUS IMTOKA HIUIHHAPA, p- HOMHHAJIBHOC

yuan

nasnenue, n - KIIJI, paBubii 0,95

Dz\/ 4712180 =65,27 MM

314*70*0,95
Takum oOpazom, MUIMHAP TOHKEH UMETh TMaMeTp MOopiIHsi He MeHee 70 MM
U ObITh paccunTaH Ha paboyee nasinenue B 70 Mlla.
B kawectBe mnpotoruna BeiOMpaercs ruapormiauHap ILII-70. duamertp
nopinHs 40 M, xon mtoka 750 MM, pabouee nasienue — 70 MIla.[19]:

2.4.3 TlpoyHocTHOM pacueT miaTGopMbl

CornmacHO yCJIOBUSM TPOCKTHPOBAHUS, MaKCHMajbHas Harpy3ka Ha
miatdopmy coctaiusier 6000 kr mam 60000 H. CooTBeTCTBEHHO, Ha KOHCOJIb
ratopmbel OyJeT ASHCTBOBATH MPOTHUBOIOJIOKHO HAIpaBlieHHAs CUJIa PEaKInH,
Harpy:xas riargopMmy Ha HU3ruo.

F,., =121800*sin60° =105481,98 H ~ 105500

[TpuHuMaeM Ji MCIOJIb30BaHKMS B KOHCTPYKIIMH JBYX CTaJbHBIX TPYO U3
marepuana Ct3 kBagpaTHoro ceuenust 180x10W, = 350,44 em®, [o] = 1250
kre/em?. [14]

866340

=———=1236,07 < [1250]
m = 5435044 [1250].  CnemoBarenbHO,  ycioBHE

Torna: o

IPOYHOCTH BBITTOJIHSIETCA.
Kpome pacuera Oanmku Ha HU3ru0 HEOOXOAMMO MPOBECTH pACUYET OCH

KpEIUJICHUS POJIMKA Ha Cpe3 T0 CIEAYIONIeH GpopMmyie:
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(2.14)

48

* 1k %x
Tri*1*r,

rjae: d-guameTp ocu B MM;

S - Harpy3ka Ha cpe3 B Mlla;

| - 9HUCII0 TIOCKOCTEH cpe3a;

Z - KOJINYECTBO OC€I>'I;

TCp - AOMYCTUMOE HamnpskeHue Ha cpe3 B MlITa.

JI1st ocu KpersieHus: poJIuKa, IIPU YCIOBUHU U3roTOBIEHUs €€ u3 crtanu 40X

=17,98 MM

4*25133
314*1*1*330

[Ipumem nuamerp ocu B 20 MM, YYUTBIBAs 3aI1ac MPOYHOCTH.

JI71s1 ocH KperieHus poJIMKa, MPU YCIIOBUU U3roTOBJIEHUA €€ n3 ctanu 40X

= 25,43 MM

[ a*50267
314*1*1*330

[Iprumem nuamerp ocu B 28 MM, YUUTBIBAs 3a11aC MPOYHOCTH.
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3 be3onacHOCTh M YKOJOTHYHOCTH TEXHHYECKOI0 00hLEKTAa

3.1 KOHCprKTI/IBHO-TeXHOJIOFI/I‘leCKaﬂ XapaKTEepUCTHKA o0beKTa

«OxpaHa TpyJa MpeacTaBiIsieT co00M cUCTEMY IPAaBOBBIX, OPraHU3alMOHHO-
TEXHUYECKUX,  COLMAIbHO-3KOHOMUYECKUX,  CAHUTAPHO-TUTUEHUYECKUX  H
J1e4e0HO-TTPO(YUIAKTUIECKMX MEPONPUATUN U CPEACTB, KOTOPbIE HAIlpaBJIEHbI Ha
NoJIIepKaHUe  370pPOBbsi M OOECIeUeHUE TPYIOCHOCOOHOCTH pPaOOTHUKOB
npeanpusTus B pabodee Bpems.

Hapsiny ¢ COBEpIICHCTBOBAHMEM TEXHOJOTHH TEXHOJIOTUS IOCTOSHHO
BO3pacTaloT TpeOOBaHUSA A TOJJIEPKAaHHUS 3I0pPOBbSl U TPYAOCIOCOOHOCTH
yenoBeK. C 3TOH 1eNbl0 Ha MPEANpUATUAX CO3/AI0TCS CIIy:KObl OXpaHbl TPYyAa,
IOTOM YTO TIOJHOCTBIO OE€30MAaCHBIX IPOU3BOJCTBEHHBIX OOBEKTOB HE
cymecTByloT. K OCHOBHBIM 3ajjadyaM OXpaHbl TPyJa MOKHO OTHECTH CHH)KCHHE
BEPOATHOCTH TOpaXEeHHUs WK 3a00jeBaHHE pPa0OOTAOLIEro, a TaKXKe CO3/1aHue
KOM(OPTHBIX yCIOBUH TpyZa, o0ecreunBaronmx HauOOJBUIY IO
POU3BOAUTEILHOCTD.

daxkTop, AEUCTBHE KOTOPOIO MPUBOAMT K TPABME WIN IPYTOMY BHE3AITHOMY,
pPE3KOMY YXYAUICHHS 30pOBbs, HA3bIBAIOT ONACHBIM MPOU3BOJICTBEHHBIM.
daxTop, AeHCTBHE KOTOPOTO MPUBOAUT K CHHKEHHIO PabOTOCIIOCOOHOCTH WM
3a00JIeBaHUSMH, Ha3bIBAIOT BPEIHBIM MTPOU3BOICTBEHHBIM.

CoBpemennoe» [4] ATII B «cBoeM coCTaBe UMEET OOJIbIIIOE KOJIUYECTBO
TEXHUYECKUX M DHEPreTUYECKUX CHCTEM, KOTOpBIE OKa3bIBAIOT HETATHBHOE
BJIUSHUE HA OKPYXAIOUIYI0 Cpeay M YeJoBeKa. JTO CIOXHBIE TEXHUYECKUE
CUCTEMBI, MMEIOLIME B CBOEM COCTABE KOJMYECTBO IOABHMKHBIX M PEKYIIHX
yacTei, KOTOpble  O00JIaJalOT  BBICOKUM  YPOBHEM  3ara3oBaHHOCTH U

nbieoOpazoBaHusy [5].

3.1.1 3oua TP

OmnacHeble 1 BpeIHbIE MPOU3BOICTBEHHBIE (hakTOphl HA TocTy ATII
duznueckre GakToOpbl MOKHO PA3ACIUTh HA CIAEAYIOIINE:

® IBMKYIIUMECA MAallIMHbI 1 MEXAHU3MBbI;
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®IO/IBIKHBIE YACTH TMPOM3BOJICTBEHHOTO OOOPYJOBaHHMS U TEXHUYECKOU
OCHACTKW;

e [IepE/IBUTAIOIIIMECS U3JIETUs, ICTAIU, Y3JIbl, MATEPUAIbI;

® [IOBBIIIIEHHYIO 3aMbUICHHOCTh U 3ara30BaHHOCTb BO3/lyXa pabouei 30HbI,

®IIOBBIIIICHHYI0  WJIM  TMOHWXKEHHYIO  TEeMIeparypy  NOBEpPXHOCTEH
000pyI0BaHUs, MATEPUAJIOB;

®[IOBBIIIICHHYIO WJIM MOHWKEHHYIO TEMIIEpaTypy Bo3ayxa paboueil 30HbI;

®[IOBBIIIICHHBIN YPOBEHb IlIyMa Ha pab04yeM MECTE;

® [IOBBIIIICHHBIN YPOBEHb BUOpAIIUK;

®IIOBBINICHHBI YPOBEHb YIbTpa3Byka W HMH(PPA3BYKOBBIX KOJICOAHHUIA,
MOBBIIIIEHHOE WJIU TOHUKEHHOE 0apoMEeTpUYEeCKOe JaBlieHUE B paboueii 30HE U €T0o
pEe3KOE U3MEHEHUE;

®[IOBBIIICHHYI0 WJIM TOHM)XEHHYIO BJIQXXHOCTh BO3AYyXa, HOHU3ALUIO
BO3]/lyXa B pabouel 30HE;

®OTCYTCTBUE WJIM HETOCTATOK €CTECTBEHHOI'O CBETA;

®HEJJOCTaTOUHYIO OCBELLIEHHOCTh padoyeli 30HbI;

® IOHM)KCHHYIO KOHTPACTHOCTD;

®[IOBBINICHHYIO SIPKOCTh CBETA,

®OCTPbIE KPOMKH, 3ayCEHIIbI U IIEPOXOBATOCTh HA TOBEPXHOCTSX 3arOTOBOK,
MHCTPYMEHTOB U BCEro 000py10BaHUsI.

Xumuueckre (GaxkTopbl NENAT B 3aBUCHUMOCTH OT XapaKTepa U CTENEeHU
«BO3JCMCTBUS HA OPraHU3M YeJIOBeKa:

® TOKCUYECKHUE;

e pazipaxarolrue;

® CCHCHUOMTU3UPYIOIIINE;

® KAaHI[EPOTECHHBIE;

e MyTarcHHBIC

XuMHuueckuil (HaKTOphl BIMAIOT HAa PENPOAYKTHUBHYIO (DYHKITUIO YEIIOBEK.

Takxe BO BpeMsl MOMajaHus B OPTaHU3M YeJIOBEKA BO3JCHUCTBYIOT Ha» [2] OpraHsl
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JBIXaHUSA, JKEIyJIOYHO-KUIIEUHbI TpakT, KOXKHbIE IIOKPOBbI U  CIIU3UCTBIE
00OJIOUKH.

K ncuxohu3nonornyeckum OTHOCST ClIeyIoIe (GaKkToph:

e(pusmueckne meperpy3ku Ha dejoBeka (ObIBAIOT CTAaTHYECKHE H
JTUHAMUYECKH );

®HEPBHO-TICUXMYECKUE TEpPerpy3ku Ha 4yesloBeKa (BBLACISIOT»  [2]
YMCTBEHHOE IIE€PEHAIPSIKEHUE, NEPEHAIPSIKEHUE aHaJIu3aTOPOB, MOHOTOHHOCTH
TpYJa, SMOLIMOHAJIbHBIE MIEPETPY3KH).

CneunmnajbHasi OLlCHKA YCJIOBHHA TPyaa

CnenuanpHas OLEHKA YCIOBHM TpyJda — KOMIUIEKC MEPONPHUATHU 110
UAEHTU(UKALIMY BPEAHBIX U (MJIM) OMACHBIX (DAKTOPOB MPOU3BOJACTBEHHOMN CpEBbI,
U TPYAOBOTO IpolLEcca U OLEHKE YPOBHS UX BO3JENUCTBUS HA paboTHHKA. OOUMMU
MOJIOKEHUSIMU cieNUAIbHOM OlleHKH N 426-D3 [26] sBistoTCs:

e [IpoBeneHue OLEHKU COBMECTHO paboToiaTensiMu U opranuzanuen. C
LEIbI0 OPraHM3alUy MPOLEAYPHl OPraHU3aLMK U IPOBENCHUS OLICHKU YCIOBHUI
TpyJa paboTofaTeb, HCXOA U3 CIEUU(HUKN CBOEH JESITEIIbHOCTH, YCTaHABIMBAET
(ompenenser):

a) MOPSANOK CO3/aHusl M (PYHKIIMOHUPOBAHHUS KOMHCCHUHU IO MPOBEACHUIO
CIEUAIBHOW OIIEHKM YCJIOBUWA TpyJa, a Takxke TMpaBa, OOSI3aHHOCTU U
OTBETCTBEHHOCTbH €€ YJICHOB;

0) o0coOeHHOCTH (YHKIIMOHUPOBAHUS KOMHUCCUM 10  MPOBEICHUIO
CHEIUalbHOW OLIEHKM YCJIOBMH TpyJa TMpU HaIMYUKM Yy paboTojaTess
000COOJEHHBIX CTPYKTYPHBIX MO/Ipa3/ICTICHUN;

B) OpraHW3allMOHHBINA MOPSAIOK MPOBEACHUS CIIEIUATILHON OIEHKHU YCJIOBUI
Tpyda Ha pabouMx MecTax paboToAaTesss B YacTH JESATEIBHOCTH KOMHCCHH IO
MPOBEJCHUIO CIIENUAIBHON OLIEHKH YCIIOBUM TPYAa;

I') MOPSAOK OCYIIECTBICHHS OTOOpA U 3aKIIOYEHUS TPAXTAHCKO-TIPABOBOTO
JIOTOBOpa C OpPraHu3alMed, IPOBOIALIECH CIEUUAIbHYIO OLIEHKY YCJIOBUH TpyIa,
YUUTHIBAIOMIMK HEOOXOAMMOCTh NPHUBJICUEHUS K JaHHOW paboTe Hauboiee

KOMIIETCHTHOM B OTHOILLICHUU Bujaa JCATCIbHOCTH pa60Toz[aTeJm;
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1) TIOPSIAOK YPETYJIUPOBAHUS CIOPOB IO BOIMPOCAM CHEIUATBLHOW OLICHKU
YCJIOBHM TPY/Ia;

€) TOPSAIOK HKCIOIb30BaHUS PE3YyJIbTAaTOB CIEIUATBLHOM OLIEHKH YCIOBUN
Tpyna.

e CrienvasibHasi OLEHKAa MPOBOJAUTCS 1O METOOUKE YTBEPKIACHHOMN
dbenepaibHBIMU OpraHaMU UCIIOJIHUTENLHOM BIIACTH;

e llccnenoBaHuIO M U3MEPEHHUIO MOJJIEKAT: YPOBEHD 3ByKa, OCBEIIEHHOCTb,
MaccoBasi KOHLEHTPALMs a’po30Jedl B BO3AyXe pabdoueld 30HbI, HANPSKEHHOCTh
TPYJOBOTO Ipoliecca, KOHIEHTpAIUsl XUMUUECKUX BEIIECTB, BUOpaIIL.

3.2 UnenTudukanusi NPou3BoACTBEHHO-TEXHOJIOTHYECKUX U

IKCIUIYyaTAIUOHHBIX HpO(l)eCCI/IOHaJIl)HI)IX PHUCKOB

B nponecce BeinosgHeHus padoT Ha paOOTHUKA MOT'YT BO3/IECTBOBATh
OMacHble U BpEIHbIC IPOU3BOJCTBEHHbIE (DAKTOPHI, B TOM YHCIIE: OTpPaBJICHHUE
TOKCUYECKHMH BEILIECTBAMM, «3ara30BaHHOCTh IOMELIEHUS W paboyeil 30HBI;
MI0Xap; B3pPbIB; NMAJICHUE YEJIOBEKA U MPEIMETOB C BBICOTHL.» [27]

HcTouyHUKY BOZHUKHOBEHUS ATHX (PaKTOPOB:

®HEHCIPABHOCTh T'a30BOT0 O0OpPYAOBaHUS aBTOMOOWJIS WJIM HENmpaBUIIbHAs
€ro AKCILTyaTalus;

®HCHUCIPABHBI WM HE [0 HAa3HAYCHHWIO IPUMEHEHHBI WHCTPYMEHT,
OCHacTKa, 000pyI0BaHUE;

HeiictBue (HhakTopoB:

® HAIMYME TOKCUYECKHX BEIIECTB B «BO3AYXE YMEHBIIAET B HEM
coJiepKaHue
KHUCJIOPO/Ia, YTO MPUBOJIUT K OOMOPOYHOMY COCTOSIHUIO;

® IPUMEHEHNE HEUCIIPAaBHOTO UHCTPYMEHTA, IPUCIIOCOOTIEHUH, a TaKkKe
HecoOtoIeHne TpeOoBaHMi 6€301acHOTO MPOU3BOICTBA PAOOT MOXKET
IPUBECTU K TPABMUPOBAHUIO PAOOTHUKOB;

e HapymieHue [lpaBunm moxapHOl O€30MaCHOCTH MOXET TPUBECTH K

noxkapam u B3pbiBam» [27]
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3.3 Texuu4eckue Mepbl, IPUMeHsieMble VISl CHUKEHUS] PUCKOB

npogecCHOHAIBHOI0 XapaKTepa

YcnoBus Tpy/a Ha paboyeM MECTe MO CTEIEHU BPEITHOCTH U OITACHOCTH

JIst onpeiesieHust yCJIOBHI Tpy/ia HEOOXOIMMO YCTaHOBUTh, KAKHE BPEHbIC
¥ (WIM) omacHble IPOU3BOJACTBCHHBIC (DAKTOPHI BIHUSAIOT Ha pabodux, Ha
pou3BoACTBe (Tadir. 3.1).

Tabmuria 4.1 - BpeaHble W ONAcHBIC MPOU3BOJACTBEHHBIC (AKTOPHI Ha

YYaCTKC JUAIrHOCTHKU

No 11/ HanmenoBanue BPEIHOIO H ONIacHOro (dakropa
IIPOM3BOJICTBEHHOM CPEABI U TPYAOBOTO IpoLecca
1 [lym
JlokanpHas BUOparus
Henonusupyromnme u3jry4yeHus
XuMuueckuit hakTop
TsxecTh TPyAOBOIO Hporecca

OB W|IN

YcaoBus Tpyna mo kiaccy (MOJKIACCY) YCIOBUM TpyJa MpU BO3JEHCTBUU
BUOPOAKYCTUUECKUX (PAKTOPOB OTHOCSATCS B COOTBETCTBUM C TpeOOBaHUSIMU
npukasy Muntpyna Poccuu Ne 331 [29] (Tab6m.4.2).

Tabmuuma 4.2 - OrtHeceHue yCIOBUNM TpyJda TMpU  BO3JIEHCTBUH

BUOPOAKYCTHUUECKHUX (DAKTOPOB

Bun tpynosoit Knacc (moakinacc) ycnosuii Tpyna
JEATENBHOCTH, pabodee | J[omycTUMBIHI Bpennbii OmnacHeli
MECTO 2 3.1 3.2 3.3 3.4 4
[Tym™m, SKBUBAJICHTHBIN]
| poserts spyxa, ABA <380 >80 >85 >05 >105 >115
Bubparus JOKaJIbHas,
DKBUBAJICHTHBII
KOPPEKTHPOBAHHBIN <126 >126-129(>129-132(>132-135(>135-138| >138
YPOBEHb

BHOpoycKkopeHus, 1b

[Ipu mpoBeneHUH PEMOHTHBIX padOT HA MOTOPHOM YYacTKe KOHIIEHTpPALUs
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BpPEJIHbIX Ta30B B BO3/AyXe paboyell 30HbI COOTBETCTBYET MOJKIACCY 2 BPEAHBIX
yCJIOBUM TpyAa. YCIOBUS TpyJa Mo Kiaccy (MOAKIAcCy) YCIOBUM TpyAa MpHU
BO3JICUCTBUM HEMOHU3UPYIOIIUX U3IYUYCHUH OTHOCSTCS B COOTBETCTBUHU C
[Tpunosxxennem Ne 17 [28] (Tabmumna 4.3).

Tabmuua 4.3 - OrHeceHue yCIOBUW Tpylda TMpuU  BO3JAEHCTBUU

HEMOHU3UPYIOMIKX (PaKTOPOB

Bun tpynosoit Kiace (monkiacc) ycioBuii Tpya
ACATENLHOCTH, PabOUee | Trorverimeri Bpenupiii OnacHebli
Meetro 2 3.1 3.2 33 3.4 4
DIEKTPUICCKUE TIOJIS

NPOMBIIUICHHOH yacToThl | < ITJIY <5 <10 >10 - >40

(50 I'm)
MarauTHbIe OIS <1y

MIPOMBIIIIICHHOW YaCTOTHI - <5 <10 >10 - -

(50I')

VYcnoBus Tpyaa mo kiaccy (MOAKIAcCy) YCIOBUM TpyJa MpU BO3JECUCTBUU
XUMHUYECKOTO (hakTopa OTHOCSTCS B cOOTBeTCTBUU C [lpmioxkenuem Ne 1 [29]
(tabmuna 4.4).

Ha yuactke TP r1JIaBHBIM HMCTOYHUKOM XUMHYECKHX BEILECTB SBISIOTCA
orpadotaBie Ta3pl. OHU CoNEep’KaT BpEIHbIE XUMUYECKHE BEIIECTBA PA3TUYHOMN
onacHocTu (okcun yriepoaa CO, okcuasl azora NOX, napadusbl, ojeduHbI,
apoMaTuky U Ap.). Ho, yuuteiBasi To, 4T0 pabOThl HA Y4acTKE MPOU3BOASATCS MpH
He3anmylieHHoM aBuratene (MuHuManbHOe Bpemsi paboThl MPH BhE3/e/BhIE3NE), a
caM y4YacTOK OOOpy/lOBaH MECTHOM BEHTWISALIMOHHOM CHUCTEMOM, TO MOXHO
YTBEPKIaTh, YTO YCJIOBUSA TpyJda OTHOCSTCS KO 2 KIiaccy YCIOBHM Tpyaa —
JIOITYCTUMOMY .

Tabnuua 4.4 - OTHeceHue YCIOBHM Tpyaa MpH BO3ACHCTBUUM XMMHYECKUX

dbakTopoB
Bua tpynosoit Kiace (monkiace) ycioBuii Tpyna
AEATENBHOCTH, PAOOUEe |70 crymprit BpenHelii OnacHelit
MecTo 2 3.1 3.2 3.3 3.4 4
BemiectBa 1-4 ki1accoB <7 >1,0-3,0>3,0-10,0/>10,0-15,0|>15,0-20,0| >20,0
OTIaCHOCTH, 32
MCKIIIOUYEHHEM <5 >1,0-3,0>3,0-10,0{>10,0-15,0/ >15,0 -
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VYcnoBus Tpyaa mo kinaccy (MoAkiaccy) YCIOBUH TpyAa IO TSDKECTH
TPYJOBOTO Ipolecca OTHOCATCS B cooTBeTcTBUM ¢ Ilpunoxxkennem Ne 20 [29]
(Tabmurer 4.5-4.7). PaboThl Ha y4acTKe AMArHOCTUKH JBUTATEICH IO TIKECTH
TPYAOBOI'O IpoIEcca OTHOCATCA KO 2-My KJacCy YCJIOBUN TpyJa (AOIMYCTUMBIM),
TaKk Kak (u3ndyeckas AMHAMUYECKash Harpy3ka M CTEepPEOTUIHBIE paboune
JBUKEHUSI 32 pa0Ouyuil JeHb HE IPEBBIIACT 3HAYEHUM JONMYCTUMBIX YCIOBUN
Tpyda, BBHJAY TOIO, 4YTO JUIsl OOJIErdyeHUs Tpyla HCHOJB3YIOTCS pa3InyHbIe
WHCTPYMEHTBI ¥ oOopynoBaHue  (TailKOBEpTHI,  MAHHUITYJIATOPHI 7S
CHSTHSI/yCTAaHOBKM arperaTtoB M Jp.), MO3BOJISIONIME B MHUHUMAJIbHOM CTENEHU
npuderath K (QuanyeckuMm Harpy3kaMm. Pabodee monoxeHue Tena padOTHHKA B
Te4eHHe pabodyero AHA TaKKe HAaXOJUTCS B Tpelenax 3HAYeHUH JOMyCTUMBIX
ycinoBuil Tpyaa. HeynoOHble u (uKcUpoBaHHbBIE MOJIOKEHUS MPUCYTCTBYIOT, HO
OHU TIEPUOJIUYHBI. YCTPONCTBO TOCTAa CHMXAET JO MHHHUMYyMa BBIHYXKICHHBIC
pabourie mosoxxeHus («JI&xa», «Ha KOJIECHAX», «Ha KOPTOUKAX», «CTOS).

Tabmuua 4.5 - @usnyeckass IWHAMHUYECKas Harpy3ska — €JIUHHUIbI BHEIIHEW

MEXaHM4YeCKOI paboThl 3a pabounii IeHb (CMEHBI)

Knace (moaxnacc) ycnoBuii Tpyna
[Toka3zarenu TKeCTH TPYAOBOTO

nporecca, Kr-M OnrtumaneHsblil | JlonycTumblii Bpennslii

1 2 3.1 | 3.2

[Ipu pernoHanbHOM Harpy3ke nepemMeniaeMoro paboTHUKOM Ipy3a (¢ IPEeUMYyIIECTBEHHBIM
Y4acTHEM MBI PYK U IJICUEBOTro Mosica pabOTHUKA) MIPU MEpEeMEIEHUH Ipy3a
Ha paccTosiHue 710 1 M

Jnst Mmy»)xuuH 1o 2 500 1o 5 000 no 7 000 6omee 7000
JIts KeHIIUH 1o 1 500 10 3 000 10 4 000 | Gomee 4 000

[Tpu oOrelt Harpy3ke nepemMenaeMoro paboTHUKOM Ipy3a (C yuacTHEeM MBIIII PYK,
KOpIyca, HOT, Tesa pa0OTHHKA

- IpU NIepeMeleHNH pabOTHUKOM rpy3a Ha paccTosiHue oT 1 10 5 M

Jist My>KuuH 1o 12 000 1o 25 000 10 35 000 | 6onee 35000

JIIs KeHIUH 10 7 500 1o 15000 10 25 000 | 6osree 25000
- TIpY TepeMeIIeHNH paOOTHUKOM Tpy3a Ha paccTosiHue 6osee Sm

JLtst My>KauH 1o 24 000 1o 46 000 1o 70 000 | Gonee 70000

J{nst KeHIH 1o 14 000 10 28 000 10 40 000 | 6oxee 40000

Tabnuia 4.6 - Crepeorurnapie pabodne IBIKEHHS 32 paboyuHii 1IeHb (CMEHY)
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Kiacc (moakimacce) ycnosuii Tpyaa
[Toka3zarenu TskKeCTH TPYAOBOTO

nporecca, Kr-M OntumaneHbiil | JlomycTuMbli Bpennbiii
1 2 3.1 | 3.2
KonuuecTBo cTepeoTUIHBIX IBUKEHUI paOOTHUKA IIPU JIOKAJIbHOM Harpy3Kke
(C yyacTueM MBI KUCTEH U NaJIbIIEB PYK)
st MmyxuuH o 20 000 1o 40 000 1o 60 000 | 6osee 60 000
J1st sKeHIuH 10 10 000 10 20 000 10 30 000 | 6ox:ee 30 000

Tabmumna 4.7 - PabGodee mosiokeHHUsI Telda pPaOOTHHMKA CMEHBI B TCUYCHHUE

pabouero aHs

Kiace (monkiace) ycioBuii Tpya

OntumanbHbIN JonycTumblii Bpennbiii
1 2 3.1 3.2
CobonHoe ynoonoe | [Tepuogudeckoe, 1o | [lepuogmaeckoe, no 50 % | Ilepmogmdeckoe, 6oee
IIOJIO’KEHUE C 25% BpeMEeHU CMEHBI BPEMEHU CMEHBI — 50 % BpeMeHH CMEHBI —
BO3MOYKHOCTBIO — HaxOX/ICHUE B |HAaXOXKJICHHE B HEYZOOHOM |HAXOKIACHUE B HEYTOOHOM
cMeHbI pabodero | HeyoOHOM U (WiH) | U (Win) GUKCUPOBAHHOM | U (WJIK) PUKCHPOBAHHOM
MIOJIOKECHHS Tella (buKCHpOBaHHOM MIOJIOKCHHU; MIOJIO’KCHUU;

(cuns, cros). MOJIO’KEHUH. nepuoandeckoe —1o0 25% [mepuonuyeckoe — 6onee 25
Haxoxnenue B Haxoxnenue B paboyero BpeMeHu % pabouero BpeMeHU
MOJIOKEHUU «CTOSI» | TIOJIOKEHUH «CTOSD» |MpeObIBaHUE B HEYZOOHOM | TpeObIBaHUE B HEY0OHOM

10 40% Bpemenu | 1o 60 % pabodero |mosoxkeHun. Haxoxmenue MIOJIOKEHUHU.
pabouero mHs THS (CMEHBI). B MOJIOKEHUU «CTos» 0 [HaxoxkmeHue B MOJ0KEHUN
(cMeHBI). 80 % pabouero mHs «cros» bonee 80 %
(cMeHBbI). pabouero aHs (CMEHBI).
Haxoxnenue B nonoxxeHnnHaxox1eHue B MOJI0KEHUN
«cuas» 0e3 MepephIBOB OT | «CHs» 0€3 MepephIBOB
60 1o 80% BpemeHnu 6o1ee 80% BpemeHu
paboueil cMeHBI. paboueil CMeHBI.

OTtHeceHue yciaoBH Tpyaa K Kiaccy (IOJIKIACCY) YCIOBUN Tpya C y4eTOM
KOMIUTIEKCHOTO B3aMMOJICHCTBUS BPEIHBIX M OMACHBIX (PaKTOPOB OCYIIECTBIISETCS
Ha OCHOBAaHHMM aHaIW3a OTHECEHUS AAHHBIX (DAKTOPOB K TOMY WMIJIM MHOMY KIIACCy
(moakIaccy) yciuoBHid Tpya.

Utoromeiii  kmacc (moakiacc) YCJIOBHM Tpyna Ha paboyeM MecTe
YCTaHABJIMBAIOT MO HanOOJIee BBICOKOMY Kiaccy (TIOJKIJIAcCy) BPEAHBIX U (WIIH)
OMAacHBIX ()aKTOPOB OJHOTO U3 MMEIOIIUXCA Ha pabouyeM MecTe BpPEeIHbIX U (M)
omacHbIX (pakTopoB B cooTBeTcTBUHU C [Ipunoxenuem Ne 22 [29] (Tabnuia 4.8).

B cnyuae mpumeHeHHsT paOOTHMKaMHU, KOTOPBIE HAXOIATCS Ha pabodem
MECTE C BPEIHBIMH YCIOBHSAMHU TPy/a, YOPEKTUBHBIX CPEACTB WHIAMBUAYATHHON

3aIMTHI, MPOIIECIIINX 0053aTEeIbHYI0 CEPTUPHUKALNIO B MOPSAIKE, YCTAHOBIEHHOM
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COOTBETCTBYIOIIUM TEXHHYECKUM PETJIAMEHTOM, Kilacc (ITOJAKIAacC) YCIOBUHM Tpyaa
MOJKET OBITh CHIDKEH B MOPSAKE, yCTaHOBICHHOM (DenepanbHBIM 3aKOHOM OT 28
nekabpss 2013 roma Ne 426-03 « O cnenualbHOM OIGHKE YCIOBUM Tpyaay.
Pe3ynbrarel npoBeneHus CHEHATIBbHON OICHKH YCIOBHM TpyAa OQOpMISIOTCS B
BH/JIE OTYETA.

Ta6numa 4.8 - iToroBas orieHka yCaoBUM Tpyaa

Knacc (moakiacc)
YCJIOBHM TpyIa
[Iym 2
JlokanbpHasi BUOparms
Henonnzupyronme u3nydeHus
Xumudeckuit hakTop
TspKecTh TpyAOBOTO IIpoIecca

HaunmenoBanue daxropa

NINININ

Takum o0pazoMm, JaHHBIA pa3pabaTbIBa€Mbli Y4acTOK OTHOCHUTCA K
NOJIKJIACCY 2—K JOMYCTUMBIM YCIIOBUSIM TpPYyZa, TO €CTh K YCIOBUAM TpPyAa, NpU
KOTOPbIX Ha pab0OTHHKA BO3JEHCTBYIOT BpedHble U (WJIM) OIACHbBIE
npou3BoACTBeHHbIE (akTopbl. [locme Bo3neiicTBUS (AKTOpPOB JaHHOIO THIIA
U3MEHEHHOE (yHKIHOHANIBHOE COCTOSIHHE OopraHu3mMa paboTHHKA
BOCCTaHABJIMBAETCA, KAK IPABUIIO, 0 CIEAYIOLIEH CMEHBI.

Texnunka 0e30nMacHOCTH

[Ipy TexHMYECKOM OOCIY)XKMBaHUM M TEKYLIEM PEMOHTE AaBTOMOOMIIEH
BO3HUKAIOT CIIEAYIOIIME OMNAacHbIE U BpEIHbIE MPOU3BOACTBEHHbIE (DAKTOPBHI:
«JIBJKEHHE aBTOMOOWJIEH, OTKPBIThIE YAaCTH MPOU3BOJCTBEHHOIO 000OpYIOBaHUS,
BBICOKAsl 3ara3oBaHHOCTb ABTOMOOWJIBHBIMH Ta3aMH, ONACHOCTH MOJIYYECHHS
HOBPEXACHUN MTpU paboTe ¢ UHCTPYMEHTOM U JIp.

Jlns obecnieyeHuss 0€30MacHOCTH aBTOCHECapeid, MOBBIIICHUS] KadyecTBa W
IPOU3BOAUTENLHOCTH PaOOThI BCE NEUCTBUS OCYIIECTBISIIOTCS HAa 000pyA0BaHHBIX
MOCTaX, KOTOpPbIE OCHAIIEHbl MOABEMHUKAMU CO CTOHOpamMu» [2] W ApyruMu
yctporictBam. C 1enpio oOecriedyeHus: 0O€30MaCHOCTH aBTOMOOWIIb  JIOJKEH
yCTaHaBIMBATHCS 0€3 MePEKOCOB HA MOIbEMHUKE.

Hcnonbs3oBanne  m000Oro  JIBMXKYIIETOCS ~ HMHCTPYMEHTa  JOJDKHO
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OCYULIECTBJISTBCA CTPOrO B 3alIMTHBIX CPEICTBAX, C LEJIbI0 MNPEIOTBPAILCHHUS
TpaBMaTu3ma. Ha aBTOMOOWIIBHBIE TMOJBEMHHUKH YCTAHABIMBAIOTCA 3allIUTHBIC
4yexJIbl B MECTax Bpalllaromuxcs Mexanu3moB. [Ipu pabote Ha OGanaHCHUPOBOYHOM
CTeH/ae, «paboyas 00JacTb CTaHKa, Ha KOTOPOM THPOBOJAT JAMHAMUYECKYIO
OaJlaHCUPOBKY, UMEETCA 3alIUTHOE OTPaK/ICHUE, YTOObI UCKIIOYUTH BOZMOXKHOCTh
KOHTAKTa YEJIOBEKA C BPAILAIOIIUMCS pOTOPOM WJIM YacTsaMu npuBoaa» [131]. IIpu
WCITOJIb30BAaHUU JTHOOOr0 MOJBEMHOTO OOOPYIOBaHUS JOJDKHBI TMPUMEHSTHCS
OJIOKUpATOphI, YTOOBI yOepeub MEepcoHall OT MajeHHs aBTOMOOWs. JlOMKpaThbl
HEOOXOMMO COJIEP>KaTh B YHCTOM M HCIIPABHOM COCTOSIHUU.

JIns cHATUSL W YCTAaHOBKM arperaToB, TPeOyIOMMX OONBIINX YCUIUN
HEOOXOJMMO M TMPUMEHATH CHEIUaTbHbIE YCTPOMCTBA (CHEMHHUKH). ATperaThl C
XKUIKOCTMHU CHayajga OMOPOKHAIOT MOCJIE YEro ¢ HUM BO3MOYKHO OCYILECTBIISATH
TpeOyemble neictBus. Jns pa®oThl ¢ TsKenbIMU arperatamu  Oosee 20kr
UCIIOJIB3YIOT CHEIUaIbHbIE TPUCTIOCOOICHHUS.

B «cBapounom nexe Ha ATIl NpUMEHSIOT Ta30BYI0, TOYEYHYHO U
ANEKTPOAYTroByI0 CcBapKy. llpu cBapouHbIx paboTax OCHOBHYIO OINACHOCTh
MPEACTABIAET BUAUMOE U UH(pAKpaCHOE M3IyUYEHHUE, MOBBILIEHHAs TeMIIepaTypa,
pacCIUTaBJICHHBIA METAJI U BpeaHble Ta3bl. CBapOUYHBbIE PAOOTHI BBHITTOJHSIOTCS T10
I'OCT 12.3.003-86, a Take Ha ocHoBaHWHU [IpaBum» [2] TeXHUKK 0€30MacCHOCTH U
MPOU3BOICTBEHHOM CAHUTAPUU «IIPU AIEKTPOCBAPOUYHBIX paboTax U APYrUX.

CBapouHbIii 11€X OKpaIlleH B CBETJIO CEPhIi I[BET KPACKOU C J100aBICHUEM B
HEE OKMCU LIMHKA WIM TUTaHA ISl MOTJIOLIEHUs yibTpaduoseToBbix dyuyed. Ha
pabodeM MecTe cBapiiuka ecTb cTod W cTyl. Cton o0opyaoBaH MECTHBIM
orcocoM. IlnmurTa cronma H3roToBieHa W3 4YyryHa, a CTYJI C CHJIEHbEM - U3
JIADJICKTPUUECKOTO0  MaTepuala, peryadpyeMblii 1o BbicoTe. Bcee» [14]
000OpyZIOBaHUE DJIEKTPOCBAPOUYHBIX YCTAHOBOK JIOJDKHO WMETh HCIIOJHEHUE,
COOTBETCTBYIOILIEE YCIOBUSAM OKpYyXkarowel cpesl. «Kopryca anekTpocBapoYHbIX
YCTAaHOBOK W JIpyTM€ METAIIMYECKHE HETOKOBEAYIIHMEe 4YacTH OO0OpyJOoBaHUs
3a3EMJISIOT.

Yuyactok JAUAarHOCTHUKU 060py,)1yCTC$I CricnuaJIbHbIMHU MCECTHBIMH OTCOCaAMH
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0TpaboTaBIIMX ra30B, TaK Kak BCE pabOThI MPOBOJAT ¢ pabOTAIOLIUM JBUTATEIIEM.
Kpome Toro, x pabouymM MecTaMm »3JIEKTpPUKA MOABOIATCA MECTHBIE OTCOCHI
MPUTOYHO-BBITSDKHONM BEHTUISIUMU. JIJIsl OXJIaKIEHUs JBUTATENsl aBTOMOOWIIS
JOTOJHUTENBHO YCTAaHABIMBAIOT MEPEABUKHON dJEKTPUUECKUN BEHTUIIATOP» [1].

PabGoTonmarens 3a cYeT CBOMX CpEACTB 005i3aH B COOTBETCTBUU C
YCTaHOBJICHHBIMA HOPMaMHU 00O€CIIeYMBaTh CBOEBPEMEHHYIO BblJjauy CHelaIbHOM
XJIOMTYATOOYMaKHOW OJICHK/IBI, CIEIUaTbHON OOYyBU C METAUTMYECKOW BCTaBKOM,
NepUYaTOK KOMOMHUPOBAHHBIX U MPEAOXPAHUTEIBHOIO TM0sca, a TaKkKe UX
XpaHEeHue, CTUPKY, CYLIKY, PEMOHT U 3aMEHY.

D1ekTpoOe30NmacHOCTh

DJEeKTpUUYECKHUE YCTAHOBKH, K KOTOPHIM MO>KHO OTHECTH OOJBIIYIO YacTb
obopynoBanusi ATII, «mpeacraBiseT ajisg 4yeaoBeKa OOJBIIYIO MOTEHIIUAIBHYIO
OIaCHOCTb, TAaK Kak B IIpoLEcce DKCIUIyaTallkd WM  IPOBEICHUS
npoUIaAKTHYECKUX PA0OT YEIOBEK MOXKET KOCHYTbCS YacTeH, HaXOAIMIMXCS MO/
HanpspkeHueM. Crenuduyeckas OMACHOCTh 3JEKTPOYCTaHOBOK: TOKOBEAYLIUE
OPOBOJHUKM, KOpIyca CTOEK IOJBEMHUKOB U IMpoYyero oOOpyaoBaHus,
OKa3aBIIErocsl MOJl HAIpPSHKEHUEM B PE3ysbTare MpoO0s M30JISLUUMU HE MOAAI0T
KaKUX-IMOO CHUTHAJIOB, KOTOPBIE MpEayNpexaain Obl ueIoBeka 00 OMacHOCTH.
Peakuuss desoBeka Ha DJEKTPUYECKUM TOK BO3HMKAET MPU NPOTEKAHUU
ITOCJIEAHETO YEPE3 TEIIO YEIIOBEKA.

IIpoxonasa uepe3 Teyo 4YeNOBEKa, JJIEKTPUYECKUH TOK OKA3bIBACT HA HETO
CIIO)KHO€  BO3JCHCTBUE,  BBI3BIBAET  TEPMHUYECKOE,  DJIEKTPOJIUTHYECKOE,
MEXaHMYeCKOe Hu OuoJorudeckoe JehcTBue. TepMuueckoe AEHCTBHE TOKa
MPOSIBJISIETCSIT B OXKOrax OTHEIbHBIX YYaCTKOB Teja, HArpeBe TKAHEU W
OMOJIOTMYECKUX CpEJl, YTO BBI3bIBAET B HUX (PYHKIMOHAIbHBIE PACCTPOICTBA.
DNEKTPOJIINTUYECKOE JIEMCTBUE TOKA BBIPAXKAETCS B Pa3JOKEHUH OPraHUYECKOU
AKHUJKOCTH, KPOBHU U MPOSBIISETCS B U3MEHEHUH UX PU3NKO-XUMHUECKOIO COCTABa.
Mexanuyeckoe JOEeUCTBUE TOKAa IPUBOAUT K pa3pbiBy MBIIICYHBIX TKAaHEM.
buonornueckoe aeiicTBUe TOKa 3aKJIIOYAETCS B CIIOCOOHOCTH TOKa pa3apa’kaTh U

B036Y)K)13,TB JKMBBIC TKAHU OPraHHU3MBl.
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JIroboe U3 TEepeyncCICHHbIX BO3JECHCTBUN TOKAa MOXKET TMPUBECTH K
DIEKTPUYECKOW TpaBME, TO €CTh K IIOBPEKJICHHIO OpPraHM3Ma, BBI3BAHHOMY
BO3JICMICTBUEM JJIEKTPUUYECKOTO TOKA WM DJIEKTPUUECKON TyTH.

JUis» [4] npenoTBpallieHns BO3ACHCTBUS 3IEKTPUUECKOTO TOKA HA OPTraHU3M
YyelloBeKa HEOOXOJUMO TMPHUHATH P MEPONPHUIATHH MO  00ecrneyeHuIo
0€30MacHOCTH:

e3aiuTa TOKOBEAYIIUX YACTE METOJIOM JBOMHOMN M30JIALINH;

e[ [pyMeHEHNE ClIENUATIBHBIX JJIEKTPO3AIIMUTHBIX CPEICTB: JUIIEKTPUUECKUE
MepYaTKU, TUAJIEKTPUUECKUE TaOIN, KOBPUKU U U30JIUPYIOIINE MTOICTABKH;

«/limg  3amuTel TepcoHana OT TOPAXKEHUS DJJIEKTPUYECKMM TOKOM B
PEMOHTHOM 30HE BCE JJICKTPUUYECKHE Kalenu (CUJIOBBIE, MPOBOJAa BTOPUYHBIX
ueneil)» [4] «mpoBeneHbl B M30JIMPOBaHHBIX  KaOenb-kaHanax. Bcee
TEXHOJIOTHYECKHE OOOpYAOBAaHMS 3aHYJIECHBl YEpE3 HYJEBYIO KUYy MUTAIOLIETO
Kabest, NPy KOPOTKOM 3aMbIKAHUU IPOUCXOJIUT aBTOMATUYECKOE OTKIHOUYECHHE
JIMHUY, TUTAIONYI0 HEUCIIPaBHOE 000pyioBaHue» [4].

DnekTpuyecKkas MPOYHOCTh BTOPUYHBIX LEMEN, CXEM 3allUThl, YIIPABIEHUS,
CUTHAJIM3ALMM CO BCEMM IPUCOEAMHEHHBIMU JJIEKTPUYECKUMH annaparamu
IIPOBEPSETCS MOBBILIEHHBIM HampsDkeHHeM 1,5 KB IpOMBINIIEHHOW 4YacTOTHI.
[Tpo1OIKATENBHOCT NPHUII0KEHHOTO UCIIBITATEIBHOTO HANPSKEHNs | MUH.

K osnextpuduuupoBaHHBIM HHCTPYMEHTaM OTHOCSTCS: 3JEKTPOAPEIH,
ANEKTPONUIN(OBATIbHBIE CTAHKU T.J. DJIEKTPOMHCTPYMEHT, pabOTaIOUUi OT CETH,
JIOJKEH UMETh ChEMHBIN THOKHUI Kabelb C BUJIKOW, 3alIUIIIEHHON OT UCTUPAHUS U
neperuooB AJaCTUYHOM TpyOKOW JUIMHOM HEe MeHee 5 nuameTpoB kabens. [lpu
BbIJJaYE HMHCTPYMEHT OCMAaTPHUBAETCS BU3yalbHO, C HCIPABHBIM 3a3€MJIEHUEM
METaJUIMYECKUX YacTel, C UCIIPaBHBIM Kabenem, T.e. 6e3 1eeKTOoB.

«3ampemaercss AKCIULyaTUPOBATh IIPU  HEUCIPABHOCTH  IITENCEIBHOTO
COCIMHEHUS;, BBIKJIIOYATESl WM JAPYrod KOMMYTAIlMOHHOW ammaparypsl; MpHU
BKJIFOYEHUHU MIETOK; BBITEKAHUHM CMAa3KH; IMOSBJICHUM JIbIMA WIH 3araxa; HaJIu4uu
TPELIMH Ha KOpIlyCe, PYKOSATKE; MpPU MOBBILIEHHOM IIyMe, BUOpAlMU; XOTS Obl

cnabom BOBI[GFICTBPIH QJICKTPHUYICCKOI'O TOKaA.
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Kopnyca 31eKTpOMHCTpYMEHTOB, HE HWMEKIIUME JBOWHOU M30JIALUU
HE3aBUCHUMO OT YaCTOTHI MPU HANPSKEHUU CETH Bblle 42 B 3a3eMieHBI.

[lepuoanveckuii OCMOTP AIEKTPOMHCTPYMEHTA MPOU3BOAUTCS HE pexe 1
paza B 3 Mecsla C 3a0UChI0O B JKypHaJE€ OCMOTPOB M IPOBEPOK H3OJALMH
(MerommeTpom).

Ha yuwactke paspsgHble TOKa CTaTUYECKOTO DSJIEKTPUYECTBA Yallle BCErO
BO3HMKAIOT TP TPHUKOCHOBEHBE OOCTY)KMBAIOIIEr0 TEpCOHATa K JIIOOOMY U3
anieMeHTOB. Takue paspsiipl HE MPEACTABISIOT ONACHOCTH IS 4esioBeka. Jlnd
NPEAYNPEXICHU TOPAKEHUsST PaOOTAIOUMX AJNEKTPUUECKHMM TOKOM TMOJIBEMHHUKH
3a3eMIISIFOT» [4].

3anyleHue HY>KHO BBITIOJTHSATh ANEKTPUUECKUM COCIMHEHUEM
METAJTMYECKUX YacTed SJIEKTPOYCTAHOBOK C 3a3€MJICHHOM TOYKON HCTOYHMKA
MUATAHUS DJIEKTPOIHEPTUEH C TOMONIBIO HYJIEBOIO 3allUTHOTO IPOBOJHHKA.
3amuTHbIN 3G(EKT 3aKII0YaeTCs B yMEHBIICHUHU TPOJOIKUTEIHHOCTU 3aMbIKAHUS
Ha KOPITyC, UTaK, COKpAIlICHUE JACHCTBUSI JIEKTPOTOKA Ha YEJIOBEKA.

3alMTHOMY 3a3€MJICHUIO WM 3aHYJICHUIO MOJIEKAT METAJNIMUYECKUE YacTH
AIIEKTPOYCTAHOBOK, «KOTOPBIE JOCTYIHBIC MJii MPUKOCHOBEHbS YEJIOBEKA U HE
UMEIOT JIPYTUX BUIOB 3aIUThI, KOTOPHIE 00ECIEYNBAIOT AJIEKTPOOE30MaCHOCTb.

3.4 OyHKIMOHUPOBaAHUE 00bEKTA B YPE3BbIYANHBIX U ABAPUITHBIX

CUTyanusax

[ToxapHast 6e30MacHOCTh

YpoBenb TexHuueckoro ocHaileHust ATII, koTopslil pacTer, OcloXKHEHUE
MPOU3BOJICTBEHHBIX MPOLIECCOB COMPOBOXKIACTCSA MOBBIICHUEM SHEPTrOEMKOCTHU
MPOU3BOACTB,  BBICOKOM  KOHILIEHTPAIMEM  MOIIMHOCTEM W  MaTEpUAJIOB,
HCIIOJIb30BAHUEM  TOJIMMEPHBIX CHHTETHYECKHX CTPOUTEIIBHBIX MAaTepHUasloB,
YBEJIMYCHUEM TUIOIIANAEH M ITAaXKEW IPOU3BOACTBEHHBIX 3HaHuM. Ilpu Takux
YCJIOBUSIX OTKJIOHEHHS OT TpeOOBaHUM MMOXKApHOW OE30MacHOCTH MPUBOIAUT K
3HAYUTEITLHOMY SKOHOMUYECKOMY YITIEpOy U YeTTOBEYECKUE KEPTBHI.

[ToxkxapHast  OMAacHOCTH  NMPOW3BOACTBEHHBIX  3JaHUM W MOMEIICHUU

OIIpCACIIACTCA 0COOEHHOCTSIMHM BBINIOJHIEMOIO0 B HUX TEXHOJIOTMYECKOTO mponecca,
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CBOWCTBAMM TNPUMEHSIEMBIX BEIIECTB M MATEPHUAIOB, a TAKXKE YCIOBHSMH HX
oOpabotku.» [14] [lo B3pBIBONOXKAPHOW W TOKAPHOW OIACHOCTH «IIOMEIICHHS W
30aHMs OApa3aeIsroTes Ha 4 kareropuu. I[IpuurHaMy BO3HMKHOBEHMsI IIOXKapa Ha
CTO ecrs:

® HapYyIICHHE TEXHOJIOTHUECKOT0 peKuMa paboThl 000PYyI0BaHMS;

® CaMOBO3IOPAaHHE HEKOTOPBIX MAaTEPUAIIOB U BEILECTB;

® HEHUCIPABHOCTH JEKTPOIPOBOAKHU U IPUOOPOB;

® KOpPOTKOE 3aMbIKaHHE IEKTPUUECKOU CETH;

® [J10Xas MOATOTOBKA 000PYI0BaHUS K PEMOHTY;

® pa3ps] CTATUYECKOTO 3JEKTPUUYECTBA.

XapakTepucTUKa BEIIeCTBA M MaTEepUAOB TEX, YTO HAXOIATCA B
NOMEIICHUM - TOPIOYHE M TPYIHO TOPSIIHE XUIAKOCTH, TBEPABIE TOPIOUME U
TPYIHO TOpSIIHE MaTepwasbl,» [23] BemecTBa W MaTepHalbl, CIIOCOOHBIC TMPHU
B3aUMOJICUCTBUH C BOJIOM, KUCIOPOIOM BO3lyXa WU APYT C APYTOM FOPETh.

«[loxxapnass ~ Oe3omacHOCTp  OOecleuMBaeTCs  MepamMHh  IOXKapHOM
NpOo(UITAKTUKHA M AKTUBHOM NOYKapHOU 3a1uThl. [loHATHE NOKapHON NPOPUIAKTUKA
BKJIFOYAET KOMIUIEKC MEpOINpPUITUH, HEOOXOIUMBIX Uil HpeaylpekIeHUs
BO3HMKHOBEHHS M0kKapa WM YMEHbLIEHUE €ro cieacTBUi. 110 akTMBHOM nokapHOU
3alIUTON TOHUMAIOTCA MEpbI, KOTOpbIE OO0ECIEYMBAIOT YCIEHIHYI0 O0pbly ¢
BO3HUKAIOIIMMH WJIM MOXKAapaMH B3PBIBOOIIACHOMN CUTYyalUEn.» [86]

«IToxkapHasi 0e30MacHOCTh JOJIKHA COOTBETCTBOBATH BCEM HOpPMaMm IO
noxkapHoit 6e3omacHoct [[OCT 12.1.004-91 uTo npeanonaraet:

®[IPUMEHEHHE  DJIEKTPUYECKOrO0  O0OpYyNOBaHUS,  COOTBETCTBYIOIIETO
TpeOOBAHUSIM
'OCT 12.1.011;

® ICKJIIOUEHHUE TIEPErpeBa TEXHOJIOTHYECKOT0 000OPYJOBaHMS U KOHTAKT €ro
C JIETKOBOCIUIAMEHSIOLIMMHUCS MaTepuajaMu;

® yTHJIN3ALMSI OTPaOOTAaHHBIX JIETKOBOCILIAMEHSIOLIXCS MaTEPUAJIOB;

®HAJIMYKE YCTAHOBOK MOXKApOTYIIEHUS (IOPOIIKOBBIE OTHETYIIUTENN );
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e MaKCUMaJIbHO BO3MOXKHBIM» [13] orpannuenmeM Maccel u (Win) oObema
TOPIOYMX BEIIECTB, MaTEPHAIIOB H HamOoJjiee OE30MacHBIM CIIOCOOOM HX
pa3MelIeHus.

Ha tepputopun npeanpusitus pa3MelieH OJUH TOKapHBIM IIUT COTJIACHO
['OCT 12.4.026 -76. lllut oxpammBaeTrcs B Oenblil IIBET ¢ KPAaCHOM MOJOCOM MO
nepuMeTpy. Ha mmre pacnonioskeH cieayromuil Habop CpelcTBa MOKapoTyIICHMS,
IIT.;

® OTHETYIITUTEH MOPOIIKOBBIC -3;

® JIIIHK C IIECKOM -1;

eacOecTOBOE WJIM BOMJIOYHOE MOJIOTHO - 1;

®JIOMBI - 2;

e0arpsi - 3;

® TOTIOPHI -2;

®JIONAaTHI - 2;

e[10OXKapHbI€ Bepa - 2.

Jlns ycTpaHeHUsI YCJIOBUM, KOTOpbIE MOTYT TMPUBECTH K TOXKapy H
BO3TOPAHUIO, BCE AJIEKTPOYCTAHOBKH CIEAyEeT 00OpYyJAO0BaTh aBTOMATaMU 3alllUThI
OT TOKOB KOpPOTKOrO 3amblKaHHsl. (OCBETUTENbHBIE U CHIIOBBIC JIMHUU
CMOHTHUPOBAaHbl C TaKUM pPacyeToM, YTOOBI HCKJIIOUUTH COMPUKOCHOBEHHE
CBETHJIBHUKOB C TOPIOYMMH MaTepHaIaMHu.

be3onacHoCTh NIOAEH, COXPAHHOCTh TPAHCHOPTHBIX CPEACTB MPHU MOKAPE,
3aBUCST OT CBOEBPEMEHHON M MPAaBWJIBHOM MX 3BaKyalnuu. [[ns sBaKyanuu Jiroaeu
HEOOXOJMMO BBIBECUTh IUIaH HBaKyallMM W3 TIOMEIICHHsS] BOJM3M BBIXOAA B
coorBerctBur co CHuIl 2.01.02-85. B 3maHuMM yCTaHOBIIEHBI SJIEKTPUYECKHUE
3BOHKH, KOTOPBIE BKJIFOYAIOTCS IIPU Yrpo3e Mmoxapa.

JIst 3a1UThl OT yJapa MOJIHUU, KOTOPBIA TaK € MOYKET CIPOBOIMPOBATH
noXkap H3-3a 3aMBbIKaHHUS DJIGKTPUYECKUX CHUCTEM, Ha 3JaHUM KOTOPBIM IO
KJ1accu(UKaAIMK OTHOCUTCS KO 2 KaTerOpUH, YCTAHOBIIEH MOJIHUEOTBOI.

[lepBUYHBIMM ~ CpeACTBAMU  TMOXKAPOTYIICHUSI  SIBISIOTCS  BHYTPEHHUE

IMMOKapHbIC BOAOIIPOBOALI, OTHCTYINHUTCIIN PYYHBIC U IICPCABUKXHBIC, CYXOfI IICCOK
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u 1.1. [loxkapHble KpaHbl yCTaHABIMBAIOT B JOCTYIHBIX M 3aMETHBIX MECTaxX B
«HUIIaxX Ha BeIcoTe 1,35 M, rie Takke HaXOJUTCS MOKAPHBIA CTBOJ C HAIIOPHBIM
pykaBoM H3 TKaHeBoro Marepuaiay [138] mmnoi 10-20 M.

3.5 BbIBOIBI 10O pa3eiry

1. B paznene be3omacHOCTh U AKOJIOTMYHOCTh TEXHUYECKOTO «00bEKTa
IIPOU3BEJEH aHAIN3 NIOCTA TEKYIIEro PEMOHTA 110 BUJAM TEXHHUYECKUX
BO3JIeHCcTBUM U TUTIaM oniepanuid. [Ipu 3ToM ObUIA JOCTUTHYTHI CAEAYIONINE LIEIH:
1)  3adukcupoBaHBI BpEIHBIC MPOU3BOACTBEHHBIE (DAKTOPHI, KOTOPHIE UMEIOT
MECTO Ha PEMOHTHOM YYacCTKe,

2)  ompeneNeHbl MEPONPHSTHS TI0 CHW)KCHHIO BPEIHBIX BO3JCHCTBHN Ha
OKPYXAIOLIYI0 Cpely M JIIOJIEH, a TaKKE MEPOIPUATHUS MO CO3/IaHUI0 0€30IMaCHBIX
YCJIOBHM TPy/a.

3)  Ompenenena Kateropusi MOKapoONacHOCTH — Kareropus «Jl», ompeneneHo
OTHETYIIUTENIbHOE O000pYJOBaHWE HEOOXOAUMOE JUIsl  IPOU3BOACTBEHHOIO
IIOMEILIECHHS,

4) OnpeneneHpl  BpeHBIE BO3ACKCTBUSI HAa OKPYKAIOIIYKD CpPETy CO CTOPOHBI
PEMOHTHOIO IPOM3BOJACTBA M  IIPOLECCA  OKCIUTyaTalMd yCTPOMCTBA B COCTaBe
000pY/I0BaHKS,

5) H3ydeH BOmpoC IO OpraHu3anuy OC30MaCHOCTH Ha IPOHM3BOJICTBEHHOM

y4acTKe B ciryyae Bo3HUKHOBeHUst YC nin aBapum» [5].
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3AK/IIOYEHUE

[IpencraBinena «BbIIyCKHas KBanugukauuoHHas» [l11] «OakamaBpckas
pabora Ha Temy «Pa3paboTka 30HBI Tekymero pemontra rpy3oBoro ATII
aBTomoOmneli KAMAZ-5490». B  1NOSCHUTEILHOM  3allMCKE, BBIIOJHEH
TEXHOJIOTMUECKUI pacyeT MpeANpUsiTHs, IPOBEIECHbl KOPPEKTUPOBKU HOPMATHBOB
no npoberam obcmykuBanuii, HopMatuBHbie Tpyapoemkoctd EO, TO u TP, pacuer
TexHojoruueckoro»  [3] mapka. IlpousBeneHsl  pacueTsl  Tpyno3arpar
IPOU3BOJCTBEHHOIO IEPCOHAjJa IO BBINOJHIEMBIM paboTaM, pPacCUUTAHBI
IIPOU3BOJICTBEHHBIE ~ TEXHUYECKHE, BCIIOMOTaTeJIbHbIE IUIOIIAIU, Pa3MeEpbl
nomeneHuil ckiaanoB. OnpeneneHbl YUCI0 MECT JJIsl CTOSIHKM aBTOMOOWIIEH U ee
miomaas. CorjiacHoO NEPEeYHIO BBIMOIHAEMBIX pad0T MPOU3BENEH MOAOOP HYKHOTO
BCIIOMOTaTENIbHOTO 000PYI0BaHUS JIJIsl OTACICHUS.

JUis oOCHalleHUs] OTAENEHUS HEOOXOAUMBIM OOOPYJOBaHMEM BBIIIOJIHEH
0030p M aHaIM3 LUKIOTpaMM MPUMEHSEMBIX AHAJIOTOB, JUIs npeanpustuil. 1lpu
pa3paboTKe KOHCTPYKLMH BBIOJHEHBl HEOOXOIMMBIE pacyeThl IO MmapaMeTpaMm U
TEOMETPUU DJIEMEHTOB KOHCTPYKLUMH. BBINOJHEHUS NpPOEKTa OCYLIECTBICHO
COrJIaCHO TEXHUYECKOMY 3a/IaHUI0, HA OCHOBE TEXHUYECKUX PEKOMEHIallUK.

CaMocTosTenbHass ~ pa3paboOTKa  TEXHOJOTMYECKOro  00OpyIOBaHUS
MPOBOJUTCS Ha OCHOBE «KYpCOBOTO NpPOEKTHUpOoBaHMs. IIpuMeHeHbl 3HaHUsA
TEXHUYECKOM IKCILTyaTallui aBTOMOOMIIEH, a Takxke pa3paboTKU TEXHOJIOTHI €ro
0OCTy>KUBaHHS U PEMOHTA.

[IpoBenenbl  uWcciaeAOBaHUS ~ BONPOCOB  oOecredeHUs:  0€30macHbBIX
TEXHOJOTMUECKUX TIPOLIECCOB IpPH OCHOBHBIX paboTa g MPOEKTHUPYEMOIO

NpEeanpUATUL. [7]
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