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AHHOTALIMSA

BeinyckHas — kBanudukanuoHHas — OakamaBpckas —paboTta Ha  Temy
«Pa3paboTka THIPOMEXaHHMYECKOTO IMOJAbEMHHUKA JIETKOBBIX ABTOMOOWIIEH st
IIMHHOTO OTJEJCHHs» TMpEACTaBleHAa B BHJE MOSCHUTEILHOM 3alMUCKU C
HEOOXOJUMBIMU MCCIEAOBAHUAMU M pacueramMu. [lpm 3TOM KOJIMYECTBO
aBTomoOmelt 165 enunun, «uucio padbounx nueit ATII B roay cocraBuset 365, a
pacueTHBIN CpeaHeCyTOUHBIN Mpobder apToMobuiien — 325 km» [23].

I'padnueckas vactb pabOTHl MpEACTaBICHA «B BHUJAE CTPOUTENBHBIX U
KOHCTPYKTOPCKHX YEPTEKEN.

OcHoOBHBIE pa3Jienbl MOSCHUTEIBHON 3alMCKU: TEXHOJOTMYECKHUI pacuer»
[10] npenmpusiTusi, «KOHCTPYKTOPCKMM paszzes, pa3paboTKa TEXHOJIOTHYECKOTO
npouecca, 0€30MacHOCTb M OKOJIOTMYHOCTh  MPOEKTa, HKOHOMHUYECKas
3¢ ¢dexkTuBHOCTh mNpoekTa» [13]. «Pacuérel M uccienoBaHUS B MOSICHUTEIbHOU
3aliCKe TPEACTaBICHBl Ha 59 cTpaHuiax, rpaduyeckas 4acTb COCTOUT H3 7

aucTtoB opmartay [12] Al.
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BBEJAEHHUE

[InaHoBO-TIpeynpeIUTENbHAS CUCTEMA NIPEAYCMATPUBAET BO3IACHCTBUS Ha
aBTOMOOWJIb C IIENIbIO MPEAYNPEKICHUS U YCTPAaHEHUs BO3MOXKHBIX Je(EKTOB B
BUJIC CBOEBPEMEHHOTO TMpOBEACHUs TexHuueckux obcayxuBanuii (TO) wu
peMoHTOB. B mporecce skcrutyatanud aBTOMOOUJISE €ro  (yHKIHUOHAIbHBIC
CBOMCTBA MOTYT MOCTENEHHO YXYAIIATHCS BCIECACTBAE MPOUCXOIAIINX MPOIIECCOB
W3HAIIMBAHUS JeTane, KOPPO3UOHHBIX WU3MEHEHHU, MOBPEXKICHUN
MEXaHMYECKOTO  XapakTepa, YCTAJOCTH MaTepHala, W3 KOTOPOTO OHHU
U3rOTOBJICHBI. Pa3MyHble HEUCHPABHOCTH, KOTOPbIE MOTYT MOSBIATHCS B
aBTOMOOMJIE, CHUKAIOT 3(P(PEKTUBHOCTh €TO IKCILTyaTallUu.

[IpeanpusTvsiMU ~ CEpPBUCHOTO  OOCIY)XMBaHUS  MPEAyCMATPUBAETCS
COBpEMEHHOE TeXHoJIornueckoe obopyaosanue A TO U peMOHTa aBTOMOOMIIEH,
KOTOpPO€ MOJKET pas3jInyaTbCsd IO BHIY, TUIIy U CIOXHOCTH KOHCTPYKLUHU.
VY eTpoiicTBO M Ha3HAYEHUE rapa)KHOTO O0OPYI0BAaHUS U PA3HOOOPA3HON OCHACTKU
U3y4aeTcs  CIEUHAIMCTaMU  JKCIUIyaTallMOHHBIX  CIYXO  aBTOMOOMIIBHOTO
TpaHcnopta.  KOHCTpyKIMsSi  COBPEMEHHBIX  aBTOMOOWIEH Bce  OoJblie
OPUMEHTHMpOBaHAa HAa PEMOHT WJIM 3aMEHy LeJoro arperara, 0e3 JeleHust Ha
coctaBHble y37bl. [IpoBeneHue Takoro Buja paboT MoapazymMeBaeT MPUMEHEHUE
CHEUAIN3UPOBAHHOTO 00OPYAOBAHMS U BCIOMOTaTENbHOTO HHCTpyMeHTa. O THUM
U3 HAaBBIKOB CIIELMAIIUCTA, IPU HEOOXOIUMMOCTH, AOKEH OBITh BONIPOC YIIyUILIECHUS
WIM MOJIEPHHU3AIMN TEXHOJIOTHMYECKOro O0OpYyIOBaHMs, C TOYKU 3pPEHHUS €ro
HA3HAYEHHUS U aJjanTaluy K IPUMEHUTEIBHO K APYTHUM MapKaM aBTOMOOUJIEH.

[IpuHATBl TpH KaTeropuum BUAOB pemoHTa. [Ipum Jerkom pemonTe
YCTPaHSIOTCS HEOOJIbIINE U MTPOYKe MEJIKUE Me(EeKThI, Il KOTOPhIX HE TpeOyeTcs
3aMeHa 0a30BbIX OdjeMeHTOB. [lpum cpenHeM peMOHTE —  yCTpaHSIOTCA
MNOBPEXACHUSA, TPEOYIOIUE 3aMEHY OCHOBHBIX 3JIEMEHTOB. TSDKENbI PEMOHT —
MPUMEHSIETCS, KOTAa CYIIECTBYET AehOopMallsl HECYILETO WM CUIIOBOTO 3JI€MEHTa
KOHCTPYKLMU. VI3MEHEHNs] TEOMETPUH AETAJIE MOXKHO ONPENEIUTh MPU MOMOIIU

COBPEMCHHBIX MCETOAOB, HCXOOA M3 BHIHUMBIX HOBpC)KI[CHHfI. HpI/IMeHHCTCH,



HanmpuMep METOJ, HW3MEpPEHUN MO0 KOHTPOJbHBIM ToukaM. CreaoBaTeibHo,
U3MEPUTENIbHbIE CUCTEMBbI CETOJHS MPUMEHSIIOTCS JaK€ B CaMbIX KOMIAKTHBIX
exax, NpPeTeHAYIIMX Ha I[IpaBO Has3bplBaThb ce0d coBpeMeHHbIMU. be3
KOHTPOJIBHOTO O0OpYyJIOBaHUS C BO3MOXXHOCTBIO 3aMEPOB IO KOHTPOJIHHBIM
TOYKAM NPEAUPUATHE MOXKET 3aHUMAThCsl JIMIIb HEOOJBUIIMM PEMOHTOB,
JIOKQJIbHOTO XapakTepa.

COOTBETCTBEHHO 3TOMY OIPECINACTCS aKTyallbHOCTh JAaHHOU PaOOTHI.

[lenbto MpOeKTHpPOBaHMs SBISIETCS OOOCHOBaHME W BbIOOp 00OpYyIOBaHUS
JUIS TIPOBEJIEHUS palboOT MO 0OCITYKUBAHUIO U PEMOHTY JIETKOBOT'O aBTOMOOMIIA.

Pemmenne mocTaBieHHBIX IeNIel TPOEKTA 3aBUCUT OT BHITIOJTHEHHS 3a/1a4:

— a”Haimu3 (QYHKUUOHAJIBHBIX UM  TEXHOJOTMUECKUX TpeOOBaHMM K
TEXHOJIOTHYECKOMY 000PYI0BaHHUIO;

— TMPOBEJICHUE MOKUCKA C 11€JIbIO0 BBIOOpA aHAJIOTOB 000PY10BaHUS;

— BbBIOOp M ONUCaHUE MpeasaraéMoil KOHCTPYKLIMU OOOpYHOBaHUS MAJis
pOBeJCHUs padoT;

— pa3paboTka pyKOBOJCTBA MO AKCIUTyaTaIlii 000PYIOBaHHS,

[Ipeamer paboThl — BHIOOP W pa3pabOTKa ydacTKa [0 PEMOHTY H
OOCITy’)KMBaHUIO aBTOMOOWJS Ui YJIy4IIeHHs KadecTBa PEMOHTa IOJBHKHOTO

cocCTaBa.



1. TexHoIOrMYeCKUil pacyeT MpeanpusATUA

1.1 UcxonHble NaHHBIE IJIM pacueTa

Ta6muma 1.1 — Mcxonnsie mapameTpbl ATII

Kp

HanmenoBanue O06o03HaueHNe 3HayeHue
Tun npennpusitus TaKCOIapK
MomntHocTh napka, €. A, 165
MapouHbli coCcTaB, €.
Ay 165
Jlama-I'panTa
CpeniHecyTOUYHBIN poOer aBTOMOOUIIEH, KM L. 325
KnnMatnaeckue yciaoBus SKCILTyaTaliu .
. yYMEpPEHHBIN
aBTOMOOMJIEH
Kareropuu ycinoBuii skcrutyaTanuu i
aBTomMoOusen
KonuyecTBo pabouux JHEN NpeAnpUusTHs Dyas 365
[Ipo1oKUTENEHOCTH pabOTHl aBTOMOOMIIEH Ha
JUHUY (CpemHee BpeMs HaXOKICHUS T, 8
aBTOMOOWJISI B HApSJIE), 4ac
[Tpo6er ¢ Havana SKCIUTyaTaluu, KM Ly 55 000
HopmaTuBHbIil npober, kKM
o TO Ly 15000
1o KP L" 150 000

JleficTBytolMe HOPMBI TPYJOEMKOCTEH paboT 1uisi aBToMobOwiel Jlaoa-

I’ panma cOCTaBIAIOT:

tyeo = 0,3 yen-u.

ty70 = 6,0 ven-u.

t,rp = 3 uen-4/1000 kM.

['aGapuTHbie pa3mepbl MOABUKHOTO COCTaBa, MM (JJIMHA X IIIHPUHA X

BBICOTA)

Jlaga-I'panta — 4,2x1,8%1,6




1.2 Pacyer npousBoacTBeHHO# nporpamMmmbl 1o TO u peMOHTY

Pacuer komuuectBa exenHeBHbIX oOciyxkuBanuii (EO), TexHuyeckux
oocnyxkuBaauii (TO), aumarnoctuku ([1), Texymux (TP) m xamurampubix (KP)
PEMOHTOB B IIPOrpaMMe MPEIPUSTHUS.

[IpenycMoTpeHHBIN TTPOOET, CBA3aHHBIN ¢ YOOPOUHO—MOEUYHBIMU paboTaMu
(YMP):
Ly = Lec e Ay
(1.1)
rae = 1 aeHb — cpeansis nepuoguIHOCTh MOMKH aBTOMOOMIISL.
L, ==325-1=325km
[leproguunocTh  TexHuueckoro oociayxkuBanus (TO-1 wm  TO-2)
aBTOMOOMIICH onpenensemM nyTeM KOPPEKTUPOBaHUS HOPMaTUBHOM
MIEPUOAUIHOCTH OOCTYKMBaHUS 110 hopMmyJIe:
Ly = LiyK1K3, (1.2)

rae K; = 0,8 — «xoadunimeHT KOppeKTUPOBKH IO YCIOBUAM AKCILTyaTaINH
(mns 11l kareropun ycinoBHii 3KCIUTyaTaluu );

K3 = 0,8 — k03 dunmeHT KOPPEKTUPOBKH IO KIMMATHYECKUM YCIOBUSAMY [124]

(I71s1 yMEPEHHBIX KJIMMATUYECKUX YCIOBUH).

L., =L « K, « K; =15000.0,8.1=12000 KM
(1.2)
[Tpo6Ger aBTomoOuist 1o KP:
L= +08-L  JK K, Ky=18-Loy K K, K,
(1.3)

rie K; = 1,0 — xospdunmeHT KOppeKTHUpOBaHUS MO MOIUPUKAIUU U
OpraHu3anuu paboThl; KM

B cocraBinenHoM rpaduke 1o OOCITY>KMBAHHIO aBTOMOOWJIBHOTO COCTaBa
MPEANPUATHS, CIEAyeT TMEePUOJANYHOCTh BO3JICUCTBUM TOM00paTh KpaTHOU

BEITUYMHE CPETHETO IO MapKy CPEAHECYTOUHOTO Mpobdera aBTOMOOUIIEH.



YuurteiBas,

OOCITy)XMBaHHUMI ¥ PEMOHTOB JOJIKHBI

qTo

MNEPpUOANIHOCTH u

TPYJAOEMKOCTH

TCXHUYCCKHUX

COOTBETCTBOBATh CPEAHECYTOUYHOMY

npobery, Mpooeru 10 2-ro 00CIyKUBaHUs JOJKHBI ObITh KpaTHBI mpoberam a0 1-

ro oOCITyXKHBaHU,

00CITy>KUBaHMUS.

a PpEMOHTHBIM mpober —

KpaTeH mnpodery a0 2-ro

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. — — 325
TO-1 L, 12 000 325%37 12 025

KP Lo 120 000 12 025x12 144 300

Pacuer HpOHSBOI[CTBCHHOﬁ IMporpaMmMbl OCHOBAaH Ha MCTOAHUKE IIUKJIOB.

[uki — sTo mpoder aBromooms 10 KP (Lix = Lkp)

Yuciio HUKI0OBBIX 00cTykUBaHUM 1 aBTOMOOMIIS 32

1) KanuTanbHBIX peMOHTOB:

LKP - LKPH 'Kl 'Kz ’Ks

(1.4)

2) Komuuectro TO:

(1.5)

L., =325.37 =12025

3) IIpober o KP:

(1.6)
4) KTT:

1.7)

LKP =

Ly, +12 = 144300

1

ar =

1+L.

dTO ) KTO + dTP ) KTP

1000

CooTHolenne 00cTy>KHBaHUHN 32 TOJIOBOM ITUKJT:

9

KM



(1.8)

rae D, = KolnuecTBO JHEU SKCITyaTaluu B TOy;

D, — 4uciO [OHEH, Korga, KOrja aBTOMOOWMJIb OSKCILIYaTHPYETCSA, B IIHKIIC
cooTBeTcTBYET (hopmyde (1.9);

ar — KO3(QQUIMEHT TEXHUYECKOM TOTOBHOCTH aBTOMOOMJIBHOTO —TMapka,
omnpenensercs o ¢popmyire (1.9).

D,, -1000 1-1000

d. = —
o L, 12000

=0,083

(1.9)
d,=d —d,, =0252—0083=0169
(1.10)

riae Dy, — uncno nuei, korna cyMMapHsli mpoctoit aBromobuis B TO-2, TP

u KP 3a miuki paBeH:

o= 1 = : =096
. 1+L Aro - Kro +dpp - Kpp 14200 0,083-0,7+0169-0,7 ' (1.11)
« 1000 1000
rie D — xommyectBo gHei B roay mpoctos Ha nocrax TO u TP,

omnpenensercs mo dpopmye (1.12);
Dy, — mpoctoii aBTomo0us B TP, onpenensercs no gpopmyne (1.14).

L, =365-165-325-0,74 =14484112

(1.12)
rae d — yaenbHbIN npocToi aBTomMoOmiie Ha moctax TO u TP na 1000 kM
npolera.
a, =B—:-aT K, =%-0,93-0,94=0,73
(1.13)

rae d, = 0,5 1u/1000 KM — HOPMATUBHBIN YACIBHBIN MPOCTONH aBTOMOOHIIS

10



noctax TO-2 u TP na 1000 kM npoOera.
K4 = 0,7 — koo puimeHT, KOTopelil yUUTHIBACT MPOOET ¢ Havasa SKCIUTyaTalluH.
Torna, B coorBeTcTBUU ¢ hopmymnoit (1.13) u (1.12):

d=0,5-0,7=0,35 au/1000 km

0,35-399360
= =140 nueii
1000
Yucino JHel, Korjga aBTOMOOMIIM MOI'YT IipocTauBarh B KP:
Dip =Duip + D jox =25+10=35 THEn

(1.14)
rine Dy, = 25 nHel — HopMaTuBHAsS YMCICHHOCTD MMPOCTOst aBToMoOmA B KP;
D,x = 10 nHeld — KOIMYECTBO JHEH TPAHCHOPTUPOBAHUS ABTOMOOWIIA Ha
CIIEUAIU3UPOBAHHOE TIPEANPUSATHE U 0OPATHO.
Cornacuo ¢popmynam (1.11) u (1.10):
Dpy =140+35-1=175 nueit

B 972 093
“TTo9n 776
Cornacuno ¢opmyie (1.8):
Nr =£-0,877 =0,257
1248

Yucno o6CnyKUBaHUN OHOTO aBTOMOOWUJISL B TOJ:

N. =2-4, =2-165=330

(1.15)

L

NZ, =L - NJ =202 g 1120

Lo 12025

(1.16)
r r
N, = Nro +N¢go _1120+330 _ 4,75
305
pab
(1.17)
Ny = 2Npg +z Nppy =1120+112 =1232

(1.18)

11



[Iporpamma mpou3BoACTBa OOCTY>KMBaHUIM TIO TPYIIE aBTOMOOWIIEH B

roxa:

Nirpg =01e 2N, =01.1120=112
(1.19)

N, = 2N + N, =1120+224 =1344

(1.20)

N = 0,20 2N;;,=0,2.1120=224
(1.21)

N :%:%:4,4
pab

(1.22)

PacueTHas miaHoBas 3aBUCHUMOCTh 4YHMCJIa TEXHUYECKHUX 06CHY)KPIB3HHI>1 B

CYTKH MO TUIIaM padorT:

N
Nep = e 1510 4,95
Dpa6 305
(1.23)
Ny, = N vk _ 58619 —160.9
D 365
pab
(1.24)
N, = Npy _ 2013 _ 55
D 365
pab
(1.25)

B cootBercTBuM ¢ nonoxenuem, /{1 HyxHO mpoBoauTh HakaHyHe TO-1, no
3aBepiieHn0 TO—2, HakaHyHe WM 1o okoH4aHuto TP, Takum oOpazoM romoBoe

1aHoBoe uucio J1:
N;l :ZNI +ZN2 + N;pzll
(1.26)

rie Nypy — roZjoBoe IMIaHOBOE YHCIO HEOOXOIUMBIX TUATHOCTHK HA MOCTax

J11 HakaHyHE WJIM [0 OKOHYAHUIO TEKYILEro pEMOHTA

12



Ny =01 =N, =01.1258 =126

(1.27)

CJIGI[OB&TGJ'IBHO:

Ny = ZNpo + > Ny, =1258+126 =1384
Juarnoctuka JI2 mpoBoautcs HakanyHe TO—2 u no okonuanuto TP:
T r
N,[[Z =2N2 + NTpZ[2

(1.28)
rie Ny — rogosoe yncno quarnoctuk J2 no mimm nocne TP

Nyrpsp = 0,2+ 2Ny =0,2:1258=252

(1.29)
CnenoBaTeLHO:

N = ENpo + Nppy = 1258+ 252 =1510

KonunuectBo JAUArHOCTUPOBAHUHU 34 CYTKH OIIPCIACINUTCA.

N
Now =2 =232 g5
Dpa6 305
(1.30)
N
Neg =22 =210 _ 405
D 305
pab
(1.31)

1.3 I'onoBbIe 00bEMBI IPOU3BOCTBA HA MPEANPUATHH

PacuetHbie TpyA0EMKOCTH 110 TUTIaM padoT:

tgo = tupo * Ky * Ks » K,

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

13



(1.35)

rae Ks = «1,20 — xoadpdunuent ysenuuenust Tpynoemxkoctd TO u TP B
3aBHCHUMOCTH OT 4YHCJa aBTOMOOWJICH Ha MPEANPHUSATHH W YUCIA COBMECTHBIX
IpyHN TOJBIKHOTO coctaBa (mpu uucie» [15] aBromoOwmiredi 100 m rpymmax
TIOJIBIDKHOTO COCTaBa);
K, — koadpdunment mexanuzamuu (K,, = 0,4 nios EO u K, = 0,8 qyist TO-1, TO-2 u
TP).

Brruucnennsie o gopmynam 1.32 — 1.34 3HaueHust U 3aHOCATCS B TaOJIHILY

1.3.
Tabmuna 1.3 — TpymoemkocTu 1o Buaam padoT
B HopmatuBHas KoadppunuenTst CKOppeKTHpOBaHHAas
5 6cﬂy)KHBaHHﬂprI[OGMKOCTB, KK | K| K| K | K, TPYZAOEMKOCTB,
qes-4y qel-q
Jlama-I"'panra

teo 0,3 1,0 1,210,/4 0,240

t; 6,0 1,0 0,7[12]0,38 6,048

tp 3 09/10/09(0,7/12|0,8 3,375

Omnpenenenue Tpynoémrocteid padot Ha moctax TO u TP 3a rox:

to =tho * K, o Ky e K, =0,301.1.0,4=0,12 yelr-d.
(1.36)
ty =t o K, o Ko o K, =641.1.08=48 yes-u.
(1.37)
tp =ty e K o Ky o Ky o K, o Ky o K, =340,8410141.0,9.0,8 =173uen-u.
(1.38)

TpynoemMKoCTh 3a TOJ:
30
Tgo =19207- 0 0,240 =2305 yen-u

OxoHuaTenbHas TpyAoEMKOCTh padboT Ha nmoctax TO u TP 3a rox B 1enom

o ATII:
Ty = Nyt =58619.0,12 =7034,3 YyeJr.-y.

(1.39)

14



Ty = Ny oty = 2013.0,12 = 241,56 ye.-u.

(1.40)
Too =D Ny ot, =1258.4,6 =5786,8 YeIL.-Y.

(1.42)
. bece Dpafo'ozr "t -Au_ 280.365. 5623.1,73.220 g30e .

(1.42)
PabGoTbl, mnpemycMOTpeHHBIE [JIsi CaMOOOCITY)KUBAHUS MPEANPUATHS B

TCUCHU I'oda.

T =T +T,y +To +T,p)e K. = 6218,7

(1.43)

1.4 ®dopmupoBanne cTpykrypsl ATII

qCJl.-4y

PesynbraTel pacueToB rogoBoil Tpygoemkoctd EO, CO, TO u Ttekyuiero

peMoHTa cBejieM B Tabmuity 1.4.

Ta6muna 1.4 — O6mue Tpy103aTpathl O MPOU3BOJACTBEHHBIM OT/ICTICHUSIM

Homs ot IToct Yyactku
. | Tpynoem
oomeit
Bunet pabot KOCTb, Yen Yen
TpyZ10eEM % %
Yelr.yac /gac /gac
KOCTH
TO B mostHOM 00BEME 35 16769 100 16769
CMa3o4HEBIE 9 4312 100 4312
PerynupoBounsie 12 5749 100 5749
KonTponsHo-
IMarHOCTUYECKHUE 15 7187 30 2156 70 1509
ONEKTPOTEXHUUECKNE 6 2875 80 2300 20 460
CucreM nMUTaHUS 7 3354 70 2348 30 704
PeMoHT, y3710B cucrem u
arperaTtoB 11 5270 50 2635 50 1318
[InHOMOHTaXKHEIS 5 2396 50 1198 50 599
Bcero 100 5786 28323 7034

O0bemMBbl caMO OOCITYXHBAIOIIKUX padOT B COOTBETCTBHU C UX BHUIAMH
NpuBeIeHBI B TabuIe 1.5.
Tabmuma 1.5 — OOBEM paboT, MPEenyCMOTPEHHBIX I CaMOOOCTy>KMBaHUS

MPEINPUSITUS
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TpynoeMKkoCThb

Tunsr padot % —
DJICKTPOTEXHUYECKUE 25 1270,0
CTpouTenbHO-PEMOHTHBIE 6 304,8
CaHTeXHUYECKHE 22 1117,6
Bcero BeimoansgeMmsie OI'M 69 3505,2
CBapouHbIe 4 458,2
CiiecapHO — MEXaHUYECKUE 10 508,0
CronsipHble 12 610,0
Bcero BeInoJIHIEMBIE B I[I€XaX 31 1574,8
HTtoro 100 6218

1.5 Pacuer Tpynoemkoctu TO u TP

1.5.1 JlnarHocTuka arperatoB u CUCTEM

[Ipeana3znauenue - ajs onpeneacHuss paboTocnocoOHOCTH aBTOMOOUIIEH 6e3
pa300pKH Y3JIOB U arperaTos.
Jyis Bcex BUAOB MUarHocTHK Mexmy J[1 m |2 mpous3BOIUTCS CyMMHpPOBAaHHE H

pacrpejiesieHue TPyA0eMKOCTeH THarHOCTUYECKUX padoT:

Ty = Tyro + Tppy =848 qen-4
(1.45)
rae T1, — TpyA0EMKOCTH Ha TuarHoctuueckue padotsl mpu TO-1,
T,, — TPYIOEMKOCTh TuarHoctTuueckux padot npu TO-2;
Trps — TPYROEMKOCTB AMarHocTUUeckux padot mpu TP.
Tpynoemkocts 1 u [12:
T, =06.T, =0,6.848 =509 yern-4
(1.46)
T,=04.T,=0,4.848 =340 qe-4
(1.47)
Omnpenensiercss TpyA0EMKOCTh TUarHOCTUPOBAaHUS | aBTOMOOMIIA:
o= II%;] = % =0,374ei-4
(1.48)
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T
t, =—42 —£=0,23qen-q

© 7N, 1510

(1.49)

HpI/I pacucTe CIICHNHUAJIN3NPOBAHHBIX II0CTOB AUArHOCTUPOBAHUSA

HCIIOJIB3YIOT TAKT IIOCTA U PUTM ITPOU3BOJACTBA.

BpeMH, HaXO0XICHUA aBTOMOOMJISI Ha IIOCTY ABJIICTCA TaKTOM IIOCTa

JANArHOCTUKHAU
t . 60 °
Ty =2+t = 037-60  5_ 25,2 MUH
P, 1
(1.50)
t ° 60 °
Ty =+t = 0.23.60 +3=16,8MuH
PII
(1.51)

rae P, = 1 gen. — cpennee uncio padoynx Ha OJHOM IIOCTY,
pit

t, = 3 MUH — BpeMs YCTaHOBKH U ChEMa aBTOMOOMJIS C TIOCTA.

I/IHTepBaJ'I BpEMCHHN MCIKAY IOCICOAOBATCIIBHO CXOIAINMMH C IIOCTa

aBTOMOOMIISIMH SIBJISICTCS pUTMOM ITPOU3BOJACTBA.

T,;+60 8460

Ry = =106,7 MUH
N 4,5
(1.52)
R, - 12260 _8-60 o
Nep 5
(1.53)
Hucno crenmanu3upoBaHHbix noctoB 1 u J12:
Xy=— A o B2 g3
R+, 106,7.0,75
(1.54)
Xy=—taz o 188 o5
Rpe7y 9640,75
(1.55)

MHH

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, 8604
Pural = Al _ =0,47~=1 qeol.
D, 1840
(1.56)
T 576,6
P =—22 = =0,31~1 gert.
O, 1840
(1.57)

rae @, = 1840 u — roioBo#t poH1 BpeMEeHU TaTHOTO paboyero.
SIBOYHOE KOJIMYECTBO pabOyuX:
P n1 =P a1 ‘Mo =1-0,93 %1 qell.
(1.58)
P2 =Pur 2 ‘Nur =1:0,93~1 qell.
(1.59)
1€ Nur = 0,93 — K03 pdurmeHT mraTHoCTH
[Tnomans 301 1 u 112
Fy; =1-13,42-5=67,1M"

(1.60)
F,=1-13,42-5=67,1 M’
(1.61)
rue f, — mnomane aBTOMOOWIIA B TUTaHE,
Ky = 5 — ko3dduimeHT T™IOTHOCTH pAcCTAaHOBKUA TIOCTOB U
o0opyaOBaHUS

Jlnst rabaputoB aBTroMooOmIs (Jlama-I'panTa):
f,=41-18=74w".
18



1.5.2 3oHa exxeqHEBHOIO 00CITyKHUBaHUS

CyTtouHas nmporpaMma MO€EK:
yIiI TO pill
Nt =Neyr + Ny
(1.62)

TO
rae N¢yp — cyrounas mporpamma EO;

A
NGyr — CyTOUYHast porpamMma AHarHoCTHIECKHX pabor.

Ngy(z = Nf + Ng =3+1=4aBroMOOMIA
(1.63)
A c c .
Neyr =Nyp +Njp =5+1==6asromobuneit
(1.64)
KonunuectBo

Niyr =4+6=10

CyTouHas nmporpaMMa MOWKH aBTOMOOMIICH:

Hap

Neyr =

N EO —N Z;I =53-10 = 43 aBTOMOOWMIIA

(1.65)

Put™m npownsBocTBa:

Tos-60 12-60

=13,6 MUH
53

Rymp =—
NEo
(1.66)
rae Ty = 12 4 — mpoa0IKUTENBHOCTS PA0OTHI 30HBI B CYTKH.
TakT TMHUYN €XKEeTHEBHOTO 0OCITYKUBAHNS
60 60 6
T = =—= MUH
MPOUON, 10
(1.67)

rae N, = 10 aBTomobuieit /9ac — MpOU3BOIUTEIIBHOCTh MOCUHON YCTAHOBKHU

JluneriHasg nogaya KOHBEWepa:

19



L, + 11,76 +2,0
V, =—2 a1 =23 M/MUH

Tymp 6

(1.68)
rane La=4,1 m — qymMHa aBTOMOOWIIEH
a = 2,0 M — OpOJOJIBHOE PACCTOSHUE MEXAY aBTOMOOWISIMH INpU
nBvkeHuu motoyHoi muHnn EO (¢ yuerom rabaputoB aBTOMOOWMIIEH)

Takum obpazom:

yMp 6

m= = ~1
13,6

yYMp
(1.69)

[To TEXHOJOTHMYECKUM COOOpKCHHSAM IMPUHUMAEM YHCIO0 pabovMX IMOCTOB
Ha aBTOMATU3UPOBAHHOM JIMHUA Xgo = 2.

KonuyecTBo pabouunx:

tgo-m-K-60 0,240-1-0,45-60

Pgo = —_ 5 1 yel.
(1.70)
rae K= 0,45 — nonst pyunoro Tpyna npu BeinojgHeHnn EO
ITnomans 30H61 EO:
Fro=f,Xeo - k,=74-2-45= 66,6 M’
(1.71)

rae K, = 4,5 — ko3 HUIreHT MIOTHOCTH PaCCTaHOBKHU IIOCTOB
3ona EO pabotaer B 12-Tu wacoBoM pexume. Bpems npoBeaenus padbort ¢ 2

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

1.5.3 3oHa TeXHUYECKOTO 00CTYKUBaHUS

Heo6xomuma KoppeKTUpoBKa roioBEIX 006EMOB 110 TO, B CBSI3M ¢ TEM, YTO

IIaHUPYETCA NPOBEACHUEC JUATHOCTUKH Ha CIICHUAIM3UPOBAHHBIX ITOCTax

T =Ty - T =5786,8-509 = 5277,8 qen-4

(1.72)
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TpynoéMkocTs a1t 006CTy)KMBaHUS OJTHOTO aBTOMOOWIIS:

oo T 52178 _,,
© N, 1258

(1.73)

qCJi-4

HOCKOJII)Ky O6Hl€€ PaCCYUTAHHOC YHCIIO O6CHy}KI/IBaHI/Iﬁ 34 CYTKH MCHBIIC

12 (3,6) oOcayxuBanuii, To TO 1ENEeCOOOpPa3HO MPOBOJUTH Ha TOCTaX

CHeUaIn3uPOBaHHBIX PaOOT.
Omnpenenenre TakTa NOCTa TEXHUYECKUX 00CTYKUBAaHUM:

Tro = —trlo:)' 60 +

TO1

4,260

ty +3 =255MuH

(1.74)

Omnpenenenre puTMa padoT 1o 00CTy>KUBaHUIO:

T,s+60 860

Ry = =104,3MuH
s NCTO 4’
(1.75)
KonuyecTBO  MOCTOB  CHENHAIM3UPOBAHHBIX  paboT
00CITyKUBaHUS:
Tro 255 .
XTO = R = = ) =
70 * My 104,3 . 0,8

(1.76)

UucneHHOCTh paboTaroNuX:

TCXHHUYICCKOI'O

()1

T 52778
P.or = —— =—— =29~ 3 4ea — YKCIIO MTATHBIX pad0IMX
@, 1840
P.ro1 = Puvtor * T = 3+ 0,93 =2,91~3 4eJl — YUCIIO SIBOYHBIX PAOOTAIOIINX
Tl
PmmTOZ = - = 15749 = 8,5
®,, 1840
(1.77)
P70 = Puntor * M =85093=7,9~84en
(1.78)

B cootrBeTcTBHH C pacdueToM, IMPHUHUMACTCA 4 mocTta TEXHHUYECKOTO
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00CTy>KUBaHMUS.

CoryracHO BBIUYMCIICHHOUW MPOCKITMOHHOW TIIOMIAIH, TSI aBTOMOOWIISI MOKET
ObITh OmNpelesieH pa3Mep IUIOHMAAN PACCUYUTHIBAEMOTO Yy4yacTKa, YUYUThIBas
IUIOTHOCTh PACCTAaHOBKHM MOCTOB MPY MOMOIIH KO3()(PHUIIMEHTOB!
Fro = Xyor  f7 oKy =4+8,02.65 = 208,5M>
(1.79)
rine f,=A4-B=78 M? - oAb aBTOMOOUJIS B IPOEKIINH,
k,, =6,5 - KOO(h(GUIIUEHT MO yYeTy IUIOTHOCTHOM paCCTaHOBKH IMTOCTOB.
A =4,46 M — rabapuT JJIMHBI aBTOMOOWJIS,
B=1,8 M — rabaput aBTOMOOWJIS 11O IUPUHE.

1.5.4 Konn4ecTBO MOCTOB TEKYIIETO PEMOHTA

Jlist onipesenieHrs paboyux MOCTOB UCIIONIBb3YeTCs clieytonias (opmya:
TH 3 KTP o¢ _ 1448200,801,5

K S D T ceP ey 305.8.1.15.08
(1.80)
rae: Tr - TOJ0Basi TPYJOEMKOCTh OCTOBBIX padoT, Yell.u;
Ky =08 - kKo3ppuuueHT Koppekuuu OOBEMOB IMOCTOBBIX PAOOT B CMEHY C

HanOOJIbLIEH 3arpy3Koii,

¢ =15 - KOO(pPUIUEHT HEPABHOMEPHOCTH TIOCTYTAIOIIUX B PEMOHT aBTOMOOHIICH,
C - KOJIMYECTBO CMEH;
P, =3 - cpeaHsis YMCIEHHOCTh pabouux Ha 1 mocry,

- K03 (UIMEHT UCTIONb30BaHus pabouero Bpemenu mocta (0,85-0,9).

YucineHHOCTh paboTarouX:

T, 14482
=T ="""—=79 4yen — KOJMUYECTBO IUTATHbIX paboOUYnx

P - -
w1840

(1.81)
P.op =Pop * Mow =8+0,93 =7,4 ues — KOJIMYECTBO SIBOYHBIX paboOUnX
T
P, = @—; (1.82)

22



rae @, - roaoBoil poHA BpEMEHHU IITATHOI'O paboYero.

Bpemennoii honp onpexaensiem mo hopmyre:

CDLL[ = (AK - (ABI:IX + AOT + rﬂn + Ayn + Ao,q)) ) TCM - (p[lrm + ﬂo,q)’

rne /[l - KOJIMYECTBO BBIXOJHBIX qHEH, [, .= 104 nus;

- 1HM oTnycka, .= 28 nHew;

Jl, - mpaszauuunbie auu, [, = 12 qHe;

Ay~ IHH OTCYTCTBHM [0 YBAKHUTEIBHOU npuante, [y, =4 nHs;

Hon- 0OIIECTBEHHBIN O, ,ZLOA=1 JICHB;

[lrm- IMpCaIpa3saTHNUIHbIC THH.

(1.83)

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

[Tomygyaem

_ 47912

m 1651

Onpez[eneHHe IIomaan ydacTka:

~

29 yer.

Fp = X,pefy e Ky =508,0246,5 = 260,65 M2

(1.84)

1.5.5 Inomaas oTAEICHHH, Y4aCTKOB

[Dtomaau st TPOM3BOJCTBEHHBIX

tabmnurie 1.6

OMENIEHUN

MpcaACTaBJICHBI B

Tabnuua 1.6 — PacyeTHble MI0MIAAM TPOU3BOICTBEHHBIX TOMEILIEHUN

Yucno HucIeHHOCTH|
ITmomans,
HanmeHoBaHMe 30HBI, y4acTKa, OTIACIICHUS pabourx TepPCoHAIa, W

ITOCTOB Yeol.
'Yaactok YMP 2 1 264,6
'Y4acTOK JUarHOCTUKU 2 2 294.0
Bona TO 4 8 529,2
[Iponomxenue Tadauibl 1.6
3ona TP 2 3 264.4
OKpacoYHOE OT/ACIICHHE 1 1 132,2
Ky30BHOE OoT/I€TIEHNE 1 1 132,2
ArperaTHoe OTAeJICHHE 2 36,0
MoTOpHOE OTJEICHIE 1 22,0
OTaeneHue SMEKTPOTEXHUUECKOE U PEMOHTA 3 330
TOIUIMBHOM anmaparypsl ’
AKKYMYJISITOPHOE OTJIEJIEHHE 1 21,0
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IIuaHOE OTIEIEHNE 1 1 132,2
CnecapHO — MEXaHMUECKOE OTJEeJICHHUE 2 30,0
OTaeneHue Ky3HEUHO—PECCOPHOE, CBAPOUHO— 5 26,0
PKECTSHHIIKOE, METHHUIIKOE

O060itHO—apMaTypHOE OT/ICTICHUE 1 18,0
Otnen rimaBaoro Mexannka OI'M 4 60,0
MTOI'O 18 34 1995

OmnpenensieM YUCIIO BCIOMOTaTEIbHBIX pabounx mo popmyse:
PBCHOM = 0’2 ) PLLI’ (1'85)
Pocion = 0,2 P, = 0,229 = 6 yeu.

1.6 Pacuer miomanei CKJIAACKHX H BCIIOMOTraTeJbHBIX TOMEIeHHH
1.6.1 Cxitaackue 1uIomamm
«ITnomanu ckmaackux nomenieHnii u coopyxennit ATII onpenensiroTcsa kak

pe3yabTaT TMPOM3BEACHUS YACIbHBIX HOpPMATWBOB» [23] Ha KOJIMYECTBO

aBTOMOOUJIEH B TapKe U KOPPEeKTUpyeTcs Koddduirmenramu

Ay -y
Foc =707 K “Kipe “Kie Ky Ky K (1.86)
60-f.,
Foc =5 1191,4:0,9:1:1,05-0,5=4,73.f

rae fy, — mromans ynenpHast U CKIIaACKOro momemieHust B pacuere 10
YAUTHIBAEMBIX CIMHHII;
K;p = 1,19 — koaddunuent ydera npodera 3a CyTKH B CPEIHEM;
Ky = 1,4 — x03ddUnmMeHT no y4eTy TEXHOJOTHYECKH COBMECTHOTO MOJIBHKHOTO
COCTaBa;
K. = 0,9 — koapdurment mo y4eTy TUIaxa CocTana;
K; = 1 — xoaduirieHT yuera BbICOThI CKJIaIUPOBAHUS;
K, = 1,05 — xoaddunnenT y4yera yCioBui SKCILTyaTalluy;
«K, = 0,5 — koadpduuueHT cokpamieHus IOmWAAA ckiaga» [21] B cBs3M ¢
IIEPEX0/I0M Ha «IKOHOMUKY phIHKa». [15]

Tabmuma 1.7 — Inommans moMenieHns cKiamsa
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Vnenvnas [Koadpduuuent Ilpunsaras

HaunmenoBanue ckiaaa mwomans fy,, | cokpamenus | momanp
M’ IO U cKyIaza, M2
3arracHbIX YacTel 4.4 0,5 20,8
ArperatoB 3,0 1,0 28,4
(CMa3049HBIX MaTEpUaJIOB C HACOCHOM 1,8 0,5 8,5
[uu 2,6 0,5 12,3
Kuciopona, a3ota u aneTuiacHa B 0.2 1.0 1.9
OaJJIoHax
JlakoKpacOYHBIX MaTEepHaIOB 0,6 0,5 2,8
HCTpYMEHTAIbHO—Pa3aToqHas 0.15 1.0 14
KJ1aJ0Bast
[ TpomexyTOUHBII 0,9 1,0 8,5
[TopoxHUX era3upoBaHHBIX 0.25 10 2.4
0aJJIOHOB
HUTOI'O 87

Bcnomorarensasie momenieHuss B cooTtBercTBuuM ¢ CII18.13330.2011
«I'eHepanbHbIC TIJIaHBI TPOMBIIIJIEHHBIX TPEANPUATHI» COCTABIISAIOT MO TUIOMIAJIN:
TpaHcpopMaTtopHas, TEIUIOBOM y3el, BojopacnpeaenuteapHeii 5 — 10% k
MIPOU3BOJICTBEHHBIM.

Erexnom. = 0,1-770 = 77 M?

1.6.2. Pacuét moiaaeii OBITOBBIX TOMEILIEHUI

HOCKOHBKy IMPpUHATO, YTO HA OAHOI0 IMNTATHOIO MW BCIIOMOI'aTCJIbHOTIO

2
paboudero HeoOXxoauMasi TIOHIA b HE MEHee 2 M".

Fopr = f6bIT ) (pm + chnom) (187)
Fow =2+ (29 +6) = 70 M2,

0XK
XEo = 2 mocta; X2 = 3 nocra; Xp = 3 mocra.

0K
OO111ee 4ncIo MOCTOB B 30HE OXKUAAHUA Xy = 5 IOCTOB

[ montane 30HBI OKUIAHUS:
F = fa . Xg"m . kH
(1.88)

rie k; = 2,0 — ko3 GUIHMEHT IOTHOCTH PACCTAHOBKU TIOCTOB
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F=29,4-5.2,0=294 M
OO0mry*o II0IIa b 3aHMsI IIeXa omIpeessieM o GopMyIie:
Fs,q =F+ Eip.n + EmM + F6bIT + FCKJI + FI‘EX.HOM.'

[Tonygaem:
F,=416+77+42+70+ 848 = 1262 m*.

A =(1-07)-Ay (1.94)
A = ( 1-0,877 ) -60 =7 aBTOMOOMIIEH
KXop = Xipp + Xy + Xyyy = 2+ 1+ 1 = 3nocra
(1.89)
Xog =Xpo 1 + Xqpo2 +Xgo =3+1+2=6 II0CTOB

(1.90)

CrnenoBatenbHo, 110 opmyiie (1.93)

Agr =60—(7+4+6-0)—0=49 aTomoGueit

[Imomanb cTOSITHKH:
F=f, A, -q=29,4-49-2,45=3530 M
(1.91)
rae ( = 2,45 — koadpurueHT yaenpHoM miomaay Ha 1 aBTOMOOMIIe-MeCcTO

1.7 Ucnosib3yeMoe TeXHOJIOTu4ecKkoe 000py/10BaHNe

B npoextupyemom mojpas3fesieHUu BBITIOTHSAETCS OTHOCUTEIBHO OOJIBIION
o0beM pabor. HeoOXoauMOCTh OpraHu3allid PEMOHTHBIX OTACIICHUM IS
HEOOJIBIIIOTO KOJIMYECTBA TPAHCIOPTHBIX CPEJACTB OOYyCJIOBJIEHA TEM, YTO
NPEANPUITAS  YOAJIEHO OT  CTOPOHHUX  MPEANPUITHNA,  3aHUMAIOUIUXCA
OOCTY)KMBAaHUEM TSDKEIION TPy30BOM TEXHUKH. Takke B MEPCTIEKTUBE BO3MOXKHO
JIOTIOJTHUTEJILHOE YBEJIMUYEHUE TPAHCTIOPTHBIX CPENICTB, YTO YBEIWYUT 3aTPaThl HA
oOCTy’>KMBaHUE Y CTOPOHHUX MPEANPUATHIA. B CBsI3u ¢ 3TUM mpoBeAeHUe pacuera
PEMOHTHOTIO MOJAPA3AECICHUS, HAITPABJICHHOIO Ha YBEJIUYECHHUE MPOU3BOJACTBEHHBIX
MOILIHOCTEH, SBJISACTCSA AKTYAIBHOW 3a1a4YEH.

Ha ocHoBe IMPOBCACHHOI'O aHaJIn3da U paCudCTOB IMOAPA3ACIICHUA IIPOBOAUTCA
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TJTAHUPOBKA TIO CIAEAYIOIIUM HAMPABIICHUSM

e VYMeHbIIICHNE TUIOMIAAA MO TEIUTYI0 CTOSHKY TPaHCIOPTHBIX cpeAcTB mo 500
M.

e B cIpykTypy mOpennpusitis BBOJAATCS JIONMOJHUTENbHbIE Yy4yacTku. B
U3MEHEHHYIO CTPYKTYpPY BXOAAT cleayromme ydacTku: ydactku TO-1 u TO-2
(xaxxapri motomaapio 400 MZ), yaactok TP (mmomaas 360 MZ), [IMHOMOHTAXXHBIN

2. " 2.
ydacTok (ruromans 48 M°); arperaTHbIM y4acTok (Tuiomanb 54 M°); ciiecapHo-
. 2y.
MEXaHHYECKUH yJacTok (Tutomianb 48 m°);

® OJICKTPOTEXHMYCCKUI y4acTOK (IUmomamb 32 M°); y4acTOK [0 DPEMOHTY
prUGOPOB CHCTEMBI TUTAaHKS (ILIOAnb 24 M).

e C LENBI0 PACIIMPEHNS] BO3MOKHOCTEN IpeAnpUATHs 10 BbinojgHeHno TO u TP
OpraHU3yeTCs AOMOTHUTEIbHASI CMOTPOBas KaHaBA.

o Jlngs moBbiieHUsT  3G(EKTUBHOCTH  MPOM3BOJCTBA HA  MNPEANPUSITHH
puoOpeTaeTCs JONOJIHUTEILHOE 000PYI0BAHHUE.

Jis BeimonHeHuss TP moTpeOyercst TEXHOJIOrMYecKoe O0OpyJOBaHUE H

TCXHOJOI'MYCCKasdA OCHACTKA 3aKYyIIKa, KOTOpOﬁ HC INIAaHHUPYCTCA.
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2 KoHCTpYKTOpPCKUI pa3aelt

2.1 Texuuueckoe 3aganue

2.1.1 HaumeHoBaHue 1 001aCTh NPUMEHEHHS pa3pabOTKU

Pa3zpabateiBaeMoe mpucmocoOieHne TOABEMHHK JJIS TMOAbEMa Ky30BOB
aBTOMOOMJIEH MO3BOJIAET MAaKCHUMAJIbHO YIPOCTUTh IPOLECC TEXHUYECKOTO
peMoHTa aBTOMOOWIEH. OCHallleHne MOJAbEMHHKA - THUIPOLMIMHADP MPSMOIO
JEUCTBUS.

OOnacTh NpPUMEHEHHUS — MPEANpPUATUS 10 OKa3aHHUIO YCIAyr 110
TEXHUYECKOMY 00CITy>KUBAaHUIO U PEMOHTY aBTOMOOMJIBHOT'O TPaHCIOpTa

2.1.2 llenp 1 Ha3HaUYEHHE Pa3pabOTKU

[TonrbeMHUK  Ky30BOB aBTOMOOWJIEH TMpeAHa3HAuYeH ISl [OoJabheMa
aBTOMOOMJICH BCEX MapOK IIPH BBHIIOJHEHUHW PEMOHTHBIX pador. Cxema
YCTPOMCTBA IMPEJICTABICHA HA PUCYHKE 2.1.

2.1.3 Pexxumbl paboThl 00BEKTA

[TonbeMHUMK mJIsI TOJBEMA Ky30BOB aBTOMOOWIEH paboTaeT B pexUME
BBITIOJTHEHUH PEMOHTHBIX pabOT aBTOMOOMJIS 10 HOPMATHUBHBIX ITapaMeTPOB IMyTEM
MPUJIOKEHUS Pa3HOHAINPABJICHHBIX YCUIUN. VICTOUYHUKH pa3paboTKu

MHCTpyKIUU 110 AKCIUTyaTalluk M TEXHUYSCKOMY OOCITY)KHBAHUIO YCTPONCTB
JUISL CHATHS M YCTAHOBKH JIETAJICH aBTOMOOMIICH.

2.1.4 YcnoBus 3KcIuTyataluu pa3paboTKu

[IpenoxxeHHoe yCTPOWCTBO HE CJIOXKHO MO KOHCTPYKIIMH, HE TpeOyer
OCOOBIX TEXHOJIOTHYECKUX TMPUEMOB TMpU OOpalleHUd C HUM U BBICOKOH
KBATM(PUKAIUKA PaOOYUX MPHU €ro U3TOTOBIICHUMU.

[IpoekTupyeMoe yCTpOWCTBO TMPEIHA3HAYEHO ISl TOAhEMA KY30BOB
aBTOMOOWUJISI. Y CTPOWCTBO MOMKET JIKCIUTyaTUPOBATHCS B MOMEIIEHUSX 30HBI TP,
MO3BOJIAS YIPOCTUTH TexHosoruio TO u P mogsukHOTrO cocrasa.

[IpoBenenne paboT MPeayCMOTPEHO BHYTPU OTAILUIMBAEMOIrO MOMEIIEHUS C
pexumoM temmnepatyp oT +1°C go +35°C npu 0THOCUTENHHOM BIIA)KHOCTU BO3AyXa

He Oosiee 80%, ucnonnenus Y XJI, kareropuu pasmenienus 4 no 'OCT 15150-
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69[4].

YcTpoicTBO /U1 O /beMa Ky30BOB aBTOMOOMIIEH MOKHO UCIIOIb30BATh KaK
B Ka4€CTBE PEMOHTHOIO CTalelIsd, TaK U B KA4eCTBE NOIbEMHHUKA.

Y eTpoiicTBO U1l NOABEMA JOHKHO OTBEYATh CIEAYIOIIMM TPEOOBaHUSAM:

- [IpocToTa KOHCTpYKINY;

- Bricokast HaIe)KHOCTB;

- Bo3moxHocTh mepemermieHusi MiIaTGOpPMBI TENEKKA B BEPTUKAIHHOU
IJIOCKOCTH;

- BpiCcOKas yCTOMYMBOCTS;

- BO3MOXXHOCTh TPaHCHOPTUPOBKU TEJIEKKH 3a CUET MYCKYJbHOW CHJIBI
YeJI0BEKa;

- Hcknrouenne caMmonpon3BOILHOTO ONPOKUIBIBAHUS TENECKKH;

Bo03MOXHOCTB U3rOTOBJICHUS B YCIOBUAX IIPCAIIPUATHUA.

1 — pama, 2 — pyKosTh, 3 - CTONKHU

Pucynok 2.1 — Cxema HanmoJIbHOTO MOIbEMHHUKA
[TapameTtpsl moABEMHUKA!

I'py3zonogbemuOoCcTh — 2500 KT
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Bricora mogpema — 750 Mm;
Macca nogbremunka — 250 Kr.

2.2 Texnuueckoe npeaioKeHne

Bce paccmaTpuBaeMble aHaJOTM JTAHHOTO TOJKJIAacca OTHOCATCS K
00OpyIOBAaHUIO JJIsi PEMOHTA, a 00Jee KOHKPETHO K MOABEMHHUKAM Il Ky30BOB
aBTomoOmneii. Ha mepBoM 9Tame MPOBOAUTCS TOUCK  CYIIECTBYIOIIUX
KOHCTPYKUMH ¥ MH(OPMALMOHHBIA 0030p MPOEKTHBIX pemeHuil. CyliecTByronme
KOHCTPYKIIMM HEOOXOIMMO pacCMOTPETh M MPOaHATU3UPOBATH, HCXOAS W3
yCIOBUM MOA00pa U COOTBETCTBUS TEXHHYECKOMY 3aJaHHI0. 3a0jiarOBpEMEHHO
BBIBISIFOTCS. HEJAOCTAaTKM KOHCTPYKLIMHM, KOTOPBIE 10 BO3MOYKHOCTH HY’KHO
YCTPAHUTb.

PaccMoTpuM 6os1ee moapoOHO ONMCaHUE aHATIOIOB U UX XapaKTEPUCTHK.

2.2.1 IlogpeMHUK Ky30BOB aBTOMOOuUen C17.13

[TonremMuuk ky3oBa aBTomoOuns C17.13 MsroraBnmuBaercs Oojee 5 JnerT.
Panee mnoavremamk HazpBaica "'C17.13". Mopaenp BBITOAHO OTJIMYAETCS
OPUTHHAIBHOW  KOHCTPYKIIMEH, oOecreyuBamIiei  yaoO0HYI0  yCTaHOBKY

aBTOMOOWUJISI O€3 UCIIOJIb30BAHUS JOTIOIHUTEIBHBIX YCTPOUCTB (PUCYHOK 2.2).

Pucynok 2.2 — IlonbeMHuk kaHaBHbIN aBTomMoOuineit "C17.13"
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Pama nogpemuuka C17.13 nMmeeT LeabHOCBApHYIO KOHCTPYKIIMIO U Pa3Mephl
[0 UIMPUHE CMOTPOBOM KaHaBBI JUIS TPY30BBIX aBTOMOOMIeH. OcHalieHa IByMs
MOBOPOTHBIMHU POJMKAMH, U JIByMS ChEMHBIMU CTOMKAMH OIOpaMu B IMepeaHei
YacTH.

Ky30BHbBIE 3aXBaThl pEryaupyrloTcs MO MIMPUHE U JIJIUHE PEMOHTUPYEMOTO
aBTOMOOUJIS.

— ME¥KOCEBOE PACCTOSHHE MEXIY MEPEAHUMHU U 3aJHUMHU 3aXBATaMH OT
1060 no 1820 mm (4 mecta ¢ marom 140 Mm)

— IIHMPUHA pacrojokeHus 3axBaToB oT 860 MM 10 1850 mm

OcHoBHasi 30Ha PEMOHTa PacloJiaraeTcsi HUXKe JIMHUM JHUIA aBTOMOOUIIS,
MO3TOMY YyJIOOHEE PACHOJIOKUTh ABTOMOOMIb Ha BBICOTE YAOOHOH ISl paOOTHI.
[Toporn ycTaHOBIEHHOTO Ha CTamelb aBTOMOOWJS OyAyT pacmoJjiaratbcs Ha
BBICOTE
900 MM, nuHHUS OKOH IpuMepHO Ha BbicoTe 1500 mm. [[ns paGoThl ¢ BEpXHUMU
TOYKAMM, MO>KHO BOCIOJIb30BaThCSl 3a€3/IHBIMH TpamaMu B KauyeCTBE IOJICTaBKH
[16].

2.2.2 IlogpeMHUK Ky30BOB aBTOMOOMICH Moaenu N634-4,5

[Moasemunk mMomenu N634-4,5 (pucynok 2.3) npeaHa3HaueH Ui JTETKOBBIX

aBTOMOOMJICH BCeX MapOK, UMEIOIINX OTOOPTOBKY ITOPOTOB.
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Pucynok 2.3 — I[Togsemunk N634-4,5 [17].

[THeBMaTHuecKkne  aBTONOABEMHHMKH  MPEACTABIAIOT  coOOW  JBe
TOPU3OHTAIBHBIC TUIAT(HOPMBI C 3aKPEIUICHHBIMA MEX HUMH ITHEBMOOAJUIOHAMMU.
Konctpykius omupaetrcs Ha miatdopmy. [THEBMOOAIIIOH TOIHUMAET BEPXHIOIO
mwiaThopMy 3a CYET PACIIMPEHUS DJIEMEHTOB TMPHU IMOMOINU MTHEBMATUYECKON
CHCTEMEL.

I'pyzonoabemuocts — 4000 Kr;

Bricora mogsema — 550/1200 mmM;

Macca nnogpeMHuuka — 375 Kr.

2.2.3 llonvemHuk Ky30Ba «AT&TF27»

KOHCTpYKI_II/IH CTOMKH OOecIeynBacT BCPTHUKAJIBHOC IIOJIOKCHHUC 3ad CUCT
HarpasJIAIOOIUX OIIO0P. Pama MnepeMeacTCsa BAOJIb KaHABbI U ABJISICTCA HECYHIUM

AJIEMEHTOM MO bEMHUKA (PUCYHOK 2.4).
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Pucynok 2.4 — [Togpemuuk «AT&TF27»

I'py3zonogbemuaocTs — 2500 KT

BricoTa mogsema — 970 mwm;

Macca nnogreMHuKa — 355 Kr.

AHanmM3 W OIEHKY NaTEHTHOW WH(OpMAIMU OCYIIECTBUM C ITOMOIIBIO
METOJI0B MH)KEHEPHOI'0 MPpOrHo3upoBaHus. s 3Toro cocraBum Tadmuiyy 2.1, B
KOTOPOM yKa3aHbl OCHOBHBIC CPaBHHUBAEMbIC XapaKTCPUCTHUKU W TaOmHIyy 2.2 C

OLOCHKAMM CIICIHUAJIMCTOB I10 SKCILTyaTallun O60py210BaHI/I$I.

Tabmuma 2.1 — TexHWYECKHE XapaKTEPUCTUKH TIOJBEMHUKOB Ky30BOB

aBTOMOOUIIEH

[Toka3zarenu C17.13 N634-4,5 «AT&TF27»
IIponsBoauTenn HIIO "TPM" OAO «A3M» | OAO «IIparmax»

['py30n0aBEMHOCTD, KT 2500 4000 2500

BpeMms noabéma, ¢ 60 50 45

Bpewms onyckanus, ¢ 40 30 30

KonmnuecTBo CUJIOBBIX 2 2 2

YCTPOMCTB, IIT.

Macca, kr 298 375 355

CtouMOCTB, THIC.pYO. 61,5 78,6 67,2

Tabmuma 2.2 — OueHka MNOTPEOUTEIBCKUX KAadeCcTB MOJBEMHUKOB KYy30BOB




aBTOMOOMJIIEN

=
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C17.13 9 9 8 8 9 7 8,3
N634-4,5 6 6 6 7 6 8 6,4
AT&TF27 8 7 7 8 7 5 7,3
Cpennee 3HaucHUE 7,6 7,8 7,5 7,8 7,8 7,3

I[J'ISI qumeﬁ OOCHKH IIPCHUMYIICCTB MW HCAOCTATKOB aHAJIOI'OB, HHIKC

JTAaHHBIE MPEJCTABIEHBI B BUJIE TUarpaMmbl (pUCyHOK 2.5) [8].

HnvHa, na

_WurpuHa, m

LN S TSN

R

—_—2218

Mpusog, -~ / N - BbicoTa, m

—2365
P 636
—1P 77

Ronunyectso
3axBaToB

' .C6op macna

Perynupoeka
BbICOTbI 3aXBaTOB

Macca, ur

Pucynok 2.5 — JIlnarpamma OLleHKH NOTPEOUTENIbCKUX KaYeCTB aHAJIOTOB

[IpoBensi KOHCTPYKTOPCKUK aHAJIW3 TNEPEUMCIICHHBIX, BBIIIE KOHCTPYKIIUH
MOYKHO BBIICJINTH HECKOJIBKO CUJIBHBIX CTOPOH:
1. Hamuuune BcTtpoenHHoro mnoabemuuka (FT-40K), uto mno3BossieT

OBICTPO YCTAaHOBUTH AaBTOMOOWIb Ha TMOJBEMHUK, «OOJIETYUTH MPOBEIACHUE
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CJIECApPHBIX, MOHTA)XHBIX padOT U T.J. paboT, a TaKKe HUCIOJIb30BATh MOJIBEMHHUK
I TIpoBeAeHUsT mpouux pabot»[20], He CBS3aHHBIX C MPABKOM Ky30Ba
UCKJIIOYUTEIFHO B KAueCTBE IMOJBEMHHUKA, MOBBICUB, TEM CAMbIM, YHHU(UKAIIIO
pabouero mecra

2. KoHceTpykuust pamel, IMO3BOJIAIOIIAS 3aKPENUTh CHIIOBYK) KOHCOJb B
aroboM Mecte, B TO uucie, Ha yranax kaHaBbl (IIC-97B), urto mnoszBosser
IIPOU3BOAMTH JIFOOBIE BUBI PA0OT.

KoHcTpykTopckoe peuieHue, pa3pabaTbiBaeMoe B JaHHOM pabote, Oyner
3aKJII0YaThCSl B OOBEIMHEHUH BBINICYKA3aHHBIX PEIICHUH B OAHOW KOHCTPYKIIHH,
co3JaB, TEM CaMbIM YyIOOHYI0 KOHCTPYKIMIO, MPEBOCXOSALIYI0 aHAJIOTU II0
YHHUBEPCAJIBbHOCTU U YA0OCTBY 0€3 CYLIECTBEHHOTO YIOPOKAHHSI CTOUMOCTH.

2.3 [IpeaBapurte/ibHbIA NPOCKTHBIM pacyer

2.3.1 Onpenenenre NpUHIMIUAIBHON CXEMbl KOHCTPYKIIUH

Hcxons u3 aHanu3a pacCMOTPEHHBIX 00pa3IoB, MOKHO CIENATh BBIBOJI, YTO
KOHCTPYKIMS JOJKHA COCTOSTH U3 IIECTH OCHOBHBIX 3JIEMEHTOB:

bazoBass pama, ucrnosb3yemas i NEPBOHAYAIBHOTO MO3ULIUOHUPOBAHMS
aBTOMOOWJII U1 MOHTa)a CWJIOBOTO 3jeMeHTa. Pama nomkHa UMeTh rabapuThl He
menee 900x1200 MM (MCXOAS M3 TUMOBBIX ra0apUTOB JIETKOBOTO aBTOMOOWIIS) U
UMETh y3KHE CTOPOHBI B BUJE Nosykpyra paanycom 1000 MM (aJ11 BO3MOKHOCTH
NO3ULIMOHUPOBAHUS CWJIOBOM KOHCOJIM IIOJ YIVIOM K Ky30By). KanaBa noipkHa
JIONyCKaTh YCTAHOBKY MOJAbeMHUKA, rabaputamu He MeHee 1400x970 (ucxons u3

PaCIOJIOKEHHS OTIOPHBIX TOUYEK OOJIBIIMHCTBA JIETKOBBIX aBTOMOOMIIEH).

1. Pama mnogbemMHHMKA, HCIOJb3yeMasl [HJisi YCTAaHOBKM aBTOMOOWJISA Ha
MO TbEMHHK.
2. Onopbl TOABEMHUKA (JODKHBI 00€CIeurnBaTh MOIBEM aABTOMOOWIIS Ha

BbICOTYy He MeHee 600 MM 11 BO3MOKHOCTH CBOOOJHOTO BBITIOJHEHUS
OOJBIIMHCTBA BUJIOB paldOT).

3. CuitoBoil 351eMeHT (10KHA UMETh BbICOTY He MeHee 800 MM HaJl ypOBHEM
paMbl, UCXO/1s U3 IPUHITOW MaKCUMaIbHOW BHICOTHI aBTOMOOMJIS).

4, ['uapoumnmHap NOABEMHUKA.
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B pamkax paHHOW paboOThl JAOKHBI OBITh PEIIEHBI  CIEAYIOIINUE,

HaWBaKHEUIIINE AJI1 OIIPEACIICHUS ITapaMCTPOB KOHCTPYKIWH, BOIIPOCHI:

1.  Bribop rugponuianHIpa MOIHEMHUKA

2. [Ipo4HOCTHOM pacyeT paMbl

3.  IIpounoctHoli pacyer mIAaTPOPMBI W OCHOBHBIX HArpYKEHHBIX &
HIIEMEHTOB.

2.4 PacueTbl OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMH

2.4.1 Pacuet Ha NPOYHOCTH OCHOBHOM pambl

Pama mnpencraBiser co0oil CBapHYH KOHCTPYKIMIO M3 CTalbHBIX TPYyO
KBaJpaTHOTO cedueHusi. Harpysku, AeiCTBYIOIIME HA paMy — BEC PEMOHTHUPYEMOTO
aBToMoOmIsl. Hanbonbiass Harpy3ka MPUXOJIUTCS HA MPOAOJBHYIO YacTh pPaMbl.
MakcumanbHblii BEC OT OCH aBTOMOOWJIS mpuMeM paBHbIM 2500  Kr.
CrenoBarenbHO, Harpy3ka Ha pamy cymmapHo ¢ cuioit B 25000 H. Ilpusens cuny,
BO3JICHCTBYIONIYIO B JIBYX TOYKAaX K PE3YJbTUPYIOIIEH, COCTaBUM PACUYETHYIO

CXeMY:

1 — ocHoBanwue; 2 — matdopma; 3 — cToika; 4 — TUAPOIUIUH/D;

A — nnvHa miomaaku; B —MexieHTpoBoe pacctosiaue onop; C — JiMHa CTONKMY;

H — rabapur noareMHuka B clioxkeHHOM Buje; Hi — pabouas BbIcOTa;

Lr — BeIcOTa TUAPOUMIIMH]IPA; XIT —XOJ1 IITOKA
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Pucynox 2.6 — Cxema pa3mMepoB U CHIIOBBIX (haKTOPOB

CHauana HCO6XOI[I/IMO HaWTH pPCaKIu B OIIOpax.

2F, =0 (2.1)
R,—P+R; =0 (2.2)
Bropoe ypaBHeHue:
XMy=0 (2.3)
—150P +R; -150-2=0 (2.4)

W3 nepBoro ypaBHeHHUsI
R, =P —R; =25000-12500 =12500H
W3 BTOpOro ypaBHEHUs

R, = 190 _19500H
1502

Ha ocHOBaHMHM BBIYHMCIIEHHBIX PEAKIIUI MOKHO CTPOMTD ITIOPHI BHYTPEHHUX
CUJIOBBIX (PAaKTOPOB.

[TpuHMMaeM HCIIOJIb30BaHUE B KOHCTPYKIMU YEThIpeX (IO JABE Ha CTOPOHY)
cTanmbHBIX Tpy0 n3 Matepmana Ct3 kBapaTHoro cedenus S0X6W, = 38,46 cu’, [o]
= 1250 kre/em?. [14]

187500

= 13526 =1218,8<[1250]. CnenoBaTensHO, ycaoBHE MPOYHOCTH

Torma: o

BBIMOJIHSAETCS.  3amac  MPOYHOCTH  CUUTAETCSl  JOCTATOYHBIM, UTOOBI  HE
UCIIOJIb30BaTh TPyOy OOJBIIEro CeYeHus, TaK KakK 3TO MPUBEIAET K YAOPOKAHHUIO
KOHCTPYKLUH.

2.4.2 BpiOOp ruapouuIuHapa

Br16op rugponuiuHapa OCyIIECTBISETCS UCXOAsI U3 HEOOXOIUMOTO yCHITHS
Ha CHUJIOBOE YCTPOMCTBO. PaccMaTpuBas aHaJOTUYHbBIE KOHCTPYKIIMH, IPUXOJAUM K
BbIBOAY, uTO ycunus B 2,5 T wnum 25000 H momkHO OBITH MOCTATOYHO ISt
BBITIOJTHEHUS PaboOT, I KOTOPHIX TMpeJHa3HaueHa KOHCTPYKIusA. Tak ke

H€O6XOJII/IMO YU4E€CThb, 4YTO LHUWIMHAP pacrnojaracrcsa Imoa IMIpsAMbIM YIJIOM K
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mwiatopme. COOTBETCTBEHHO, BCE YCHIIME IIIMHApPA (COOOpa3HO MPOEKLUU CHUIT
Ha TOpPU30HTaldh) OyJeT HaAmpaBiIeHO Ha TMoJe3Hylo pabory. Kpome Toro,
wiatopma ¢ TOUKHU 3pSHHS] MEXaHUKH MPEICTABISET COOOM phIUard, 1 Mieuo CHIL,
IpUjaraeéMbIX IUIMHAPOM K 1iatdopme, OyneT OTIMYaThCS OT IUieda CHI,
IpHUJIaraeMbIX OTIOPaMH K Ky30BY aBTOMOOWIIS.

[TockonbKy KOHCTPYKIHS HE ONpeNeNsieT KaKuX-THO0O OTrpaHWYeHUN Ha
BBIOOp yIVIa YCTAaHOBKM LWJIMHIApa, B pamMKax MaHHOW paOOThl IJsl MPOCTOTHI
pacdeToB MPHUMEM YTOJ MEXKIY ITOKOM IWIMHIpa W BepTUKaIbio OamrHu B 90
rpagycoB. Torma cuia, HEMOCPEICTBEHHO Y4YacTBYIOIIAas B TOJIE3HOW padoTe,

JI0JKHA OBITh paBHa:

J3

Fx = Foﬁm*COSa = Foém*?

(2.5)
F,,., = F, *116 = 35000*1,16 = 40600/

Pa3Huila MOMEHTOB B KaXX/I0M KOHKPETHOM cilyyae OyJeT pa3iuyuHOM, 1js
pacyeToB NPHUMEM COOTHOLIEHWE IUIEYa 3aKPEIUIEHWs LUIMHApPA K [IUPUHE
miatrgopmbl kak 1/1. Takum oOpaszom, nnsi coxpanenust cuibl B 25000 H,
NeHCTBYIOIIEH Ha Ky30B aBTOMOOWJIS, CHJIa BBITAJIKMBAaHUS ILITOKA LMJIMHIpA B
UTOTE JJOJIKHA ObITh paBHa:

Fn = Fogy * 3 = 25000 « 3 = 75000H

Bre16op ruaponmnuHapa NOoJbeMHUKAa HEOOXOIMMO HayaTh C ONpeAeSICHUs
yria YCTAaHOBKHM UMIMHAPA (JINOO HECKOJBKHUX LIMJIMHIPOB) K IUNIOCKOCTU MOIbEMA
0pU MHUHMMAJBHOW BBICOTE IUIOIIAAKU (TaM, IZie CUJbl MMOABEMa HauOOJBIINE),
4yTOOBl  ONpPENeNuTh HEOOXOAUMOE YCHIIME UCXOJsi U3 TMPOCKIUU CHIIbI
BBIIBMOKEHUSI IITOKA. Tak jke, HEOOXOAMMO OMNpPENEIUTh MECTO KpeIIeHUs
WIMHAPA K ONOpaM MOJBEMHUKA, YTOObl HUMETh BO3MOXKHOCTh PACCUHUTATh
MOMEHT CWJbl moabema. McXoas U3 NMpakTUKU MPOEKTUPOBAHUS U MPOU3BOJICTBA
MOMOOHBIX YCTPOMCTB, UMEIOMICHCS HA HACTOAIIMNA MOMEHT, OINPEICIHM YTOJ
YCTAaHOBKHM LWIMHJApPAa B HIKHEM IIOJIOXKEHUMM B 15 TrpamgycoB, a KpeIluieHue

HUJIMHAPA B TOUYKaX Ha paM€ U IMOCCPCINHE OIIOPLI. HpI/I YCIIOBHUHA MaKCHUMaJIbHOM
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BENMYMHBI TMoAbeMa Twiomaaku B 600 MM mpu coxpaHeHWH O€30MMacHOTO
MaKCUMaJbHOTO yTja PacHoJIOKCHHUS OMOphl K Iulomanke B 45 TpagycoB B
BEpXHEH TOYKE MOIbeMa, ONPEISITIUM pa3Mephl OMTOPHI MOhEMHHKA.

Ycunme Ha IMTOKE THAPOIMIMHIAPA HAMPSAMYIO 3aBHCUT OT MOITHOCTH
Hacoca, MPHUBOAIICTO B JBMKCHHUE MOPIIEHb. JJIs MPoeKTa MPUHUMAETCS HACOC,
MOITHOCTRIO He Oosiee 70 MIla (mnm 713,8 krc/cm?) Bo n30exkaHUE Ype3MEPHOTO
YIOPOKaHUSI KOHCTPYKIIMU. BBIUHCIAETCS TuaMeTp TUAPOIMIMHAPA HUCXOIS M3

cienyroueit hopMmyIbl:

D= | (2.6)

rne F, - YCWIINC BBITAJIKMBAHUS IHNTOKA HOHUJIMHAPA, pP- HOMHHAJIIBHOC

yun

nasnenue, n - KII, paBnsiit 0,95

D:\/ 4712180 =65,27 MM

314*70*0,95
Takum 006pazom, HUIUHAP TOJDKEH UMETh TuaMeTp MopIiHs He MmeHee 70 MM
1 ObITh paccunuTaH Ha paboyee nasienue B 70 Mlla.
B kadectBe mporotuna BwiOupaercs ruapormuHap RC-70. duametp
nopiHs 70 MM, xox mtoka 632 mMm, padbouee nasienue — 70 Mlla.[19]:

2.4.3 IIpoyHOCTHOM pacyeT mIaTPopMbl

CornacHo yCIOBHSIM TPOEKTUPOBAHMS, MaKCHUMalbHas Harpy3ka Ha
mwiatgopmy coctaBisier 2500 kr mwiam 25000 H. CooTBeTcTBEHHO, Ha KOHCOJIb
m1aTgopMbl OyJIeT eWCTBOBATh MPOTHUBOIOJIONKHO HApPABICHHAS CUJIa PEAKIUH,
Harpy:xas miargopmy Ha U3ruo.

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

[TpuHKMaeM Il UCIOJIB30BAaHKUS B KOHCTPYKIMM JBYX CTalbHBIX TPyO H3
matepuana CT3 KBampatHoro cewenus 180x10W, = 350,44 cm’, [c] = 1250
kre/em?. [14]

866340
. =—=1236,07 < [1250] .
Torma: O 735044 [1250] ClieoBaTeNbHO,  YCIOBHE
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MPOYHOCTH BBITTOIHSETCS.
Kpome pacdera Oanku Ha u3ru0 HEOOXOIMMO TPOBECTH pacyeT OCHU

KpEIUJICHUS! POJIMKA Ha Cpe3 MO0 CIIeAYIoNIel popMmyiie:

4S
Txi*z* 7,
(2.7)

riae: d-guameTp ocu B MM;

S - Harpy3ka Ha cpe3 B Mlla;
| - 9HUCII0 TIOCKOCTEH cpe3a;
Z - KOJIMYECTBO OCEH;
TCp - AOIyCTUMOE HamnpsKeHue Ha cpe3 B MIla.

JIns1 ocu KperuieHust poauKa, py yCIOBUU U3roTOBIEHUs €€ u3 crtanu 40X

*
d =\/ 4%25133 =17,98 MM

314*1*1*330
[Iprumem nuamerp ocu B 20 MM, YUUTBIBas 3a11aC MPOYHOCTH.

JI71s1 ocHl KperieHus poJIMKa, MPU YCIIOBUU U3roToBJIEHUA €€ n3 ctanu 40X

*
d :\/ 4750267 _ 25,43 MM

314*1*1*330

[Tpumem nuamerp ocH B 28 MM, YUUTHIBas 3a1ac MPOYHOCTH.
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3 be3onacHOCTh M YKOJOTHYHOCTH TEXHHYECKOI0 00hLEKTAa

3.1 KOHCprKTI/IBHO-TeXHOJIOFquCKaﬂ XapaKTEepuCTHKA o0beKTa

«OxpaHa TpyJia nMpeacTaBisieT coO0N CUCTEMY MPABOBBIX, OPraHU3alMOHHO-
TEXHUYECKUX,  COIMATHHO-DKOHOMUYECKUX,  CAHUTAPHO-TUTUECHUYCCKUX |
Je4eOHO-TIPOQUIAKTUYECKUX MEPOIPUSTUN U CPEICTB, KOTOPhIE HAINpaBICHBI Ha
NoAJCp>)KaHUE 3JI0POBbS U OOECHEUEHUE TPYJOCHOCOOHOCTH PaOOTHUKOB
npeanpusTus B pabodee Bpems.

Hapsimy ¢ coBeplieHCTBOBaHMEM TEXHOJOTUM TEXHOJOTHSl IOCTOSHHO
BO3pacTalOT TpeOOBaHMS I TOAJEPKaHUSA 3A0POBbsI U TPYAOCIOCOOHOCTH
yesoBek. C 3TOM 1eIbI0 Ha TPENNPUSATUAX CO3JAI0TCS CIYKObl OXpaHbl TPY/a,
IOTOM YTO TIOJHOCTBIO OE€30MAaCHBIX IPOU3BOJCTBEHHBIX OOBEKTOB HE
cymecTBytoT. K OCHOBHBIM 3afadaM OXpaHbI TPyJa MOXHO OTHECTH CHIKEHHE
BEPOATHOCTH TOPaXEHUsA WIKM 3a00jeBaHHE pPabOTAIOLIEro, a TaKXKe CO3/1aHue
KOM(OPTHBIX yCIOBUH TpyZa, o0ecreunBaronmx HauOOJIbIIYIO
IPOU3BOAUTEIHHOCTb.

daxkTop, IEHCTBUE KOTOPOTO MPUBOAUT K TPaBME WU JPYTOMY BHE3AITHOMY,
pEe3KOMYy  YXYAIIEHUS 30POBBS, HA3bIBAIOT OIMACHBIM IPOU3BOJICTBEHHBIM.
daxTop, AeHCTBHE KOTOPOTO MPUBOAUT K CHHKEHHIO PabOTOCIIOCOOHOCTH WM
3a00JIeBaHUSIMU, HA3bIBAIOT BPEIHBIM ITPOU3BOICTBEHHBIM.

CoBpemennoe» [4] ATII B «cBoeM coCTaBe UMEET OOJIbIIIOE KOJIUYECTBO
TEXHUYECKUX M DJHEPreTUYECKUX CHCTEM, KOTOpbhIE OKa3bIBAIOT HETATUBHOE
BIMSHUE Ha OKPYXKAIOIIYI0 Cpely M YeIOBeKa. OJTO CIOKHBIE TEXHUYECKHE
CUCTEMBI, MMEIOIIME B CBOEM COCTABE KOJMYECTBO MOABMKHBIX U PEKYIIUX
yacTed, KOTOphle  O0OJIaJal0T  BBHICOKUM  ypOBHEM  3ara3oBaHHOCTH U

nbieoOpazoBaHusy [5].

3.1.1 3oua TP

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

® IBMKYIIUMECA MAallIMHbI 1 MEXAHU3MBbI;
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®IIOJIBIDKHBIE YaCTH MPOU3BOJCTBEHHOTO OOOPYAOBAHHS M TEXHUYECKOU
OCHACTKH;

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

® [IOBBIIICHHYIO 3aMbUICHHOCTD U 3ara30BaHHOCTb BO3/yXa paboueil 30HbI;

®IIOBBIIIICHHYI0  WJIM  TMOHWXKEHHYIO  TEeMIeparypy  NOBEpPXHOCTEH
000pyI0BaHUs, MATEPUAJIOB;

®[IOBBIIIICHHYIO WJIM MOHWKEHHYIO TEMIIEpaTypy Bo3/ayXxa paboueil 30HbI;

®[IOBBIIIICHHBIN YPOBEHb IlIyMa Ha pab04yeM MECTE;

® [IOBBIIIICHHBIN YPOBEHb BUOpAIIUK;

®IOBBINICHHBIM YpPOBEHb YIbTPa3ByKa M HH(PPA3BYKOBBIX KOJI€OAHUI;
MOBBIIIIEHHOE WJIU TOHUKEHHOE 0apoMEeTpUYEeCKOe JaBlieHUE B paboueii 30HE U €T0o
pEe3KOE U3MEHEHUE;

® (TIOBBIILICHHYIO WJIM TOHWKEHHYIO BJIQXHOCTh BO3/yXa, HMOHMU3ALIUIO
BO3JlyXa B paboueit 30He;» [26]

®OTCYTCTBUE WJIH HEJIOCTATOK €CTECTBEHHOTO CBETA;

®HEJIOCTATOYHYIO OCBEIICHHOCTh paboueii 30HbI;

® [TOHIKEHHYIO0 KOHTPAaCTHOCTb;

® ITOBBHITIICHHYIO IPKOCTh CBETA;

®OCTPBIC KPOMKH, 3ayCCHIIBI M MIEPOXOBATOCTh HA TIOBEPXHOCTIX 3arOTOBOK,
WHCTPYMEHTOB U BCETO 00OPY/I0BAHMSI.

Xumuueckre (GakTopbl NENSAT B 3aBUCHUMOCTH OT XapaKTepa W CTENeHU
«BO3JCHCTBUS HA OpPTaHU3M YEJIOBEKA:

® TOKCHYECKHUE;

e pazipaxaromrue;

® CCHCHUOMTU3UPYIOIIINE;

® KaHI[EPOTCHHBIC,

e MyTarcHHBIC

XuMHuuecKkuil (DaKTOphl BIMAIOT HAa PENPOAYKTUBHYIO (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).

CnennajibHasi OLICHKA YCJIOBHM TPYAA

CnenuanpHas OLEHKA YCIOBHM TpyJda — KOMIUIEKC MEPONPHUATHU 110
UAEHTU(UKALIMY BPEAHBIX U (MJIM) OMACHBIX (DAKTOPOB MPOU3BOJACTBEHHOW CPEIBI,
U TPYAOBOTO IpolLEcca U OLEHKE YPOBHS UX BO3JENUCTBUS HA paboTHHKA. OOUMMU
MOJIOKEHUSIMU crienuaIbHOM olleHKH N 426-D3 [26] sBisAroTCs:

e [IpoBeneHue OLEHKU COBMECTHO paboToiaTensiMu U opranuzanuen. C
LEIbI0 OPraHM3alMy MPOLEAYPhl OPraHU3alMKd U IPOBEICHUS OLICHKH YCIOBUMI
TpyJa paboTofaTeb, HCXOA U3 CIEUU(HUKN CBOEH JESITEIIbHOCTH, YCTaHABIMBAET
(ompenenser):

a) MOPSANOK CO3/1aHusl UM (YHKIIMOHHUPOBAHHS KOMHUCCHH IO MPOBEACHUIO
CIEUAIBHOW OIIEHKM YCJIOBUWA TpyJa, a Takxke TMpaBa, OOSI3aHHOCTU U
OTBETCTBEHHOCTbH €€ YJICHOB;

0) ocoOeHHOCTH (YHKIIMOHUPOBAHUS KOMHUCCUM 10  MPOBEICHUIO
CHEIUalbHOW OLIEHKM YCJIOBMH TpyJa TMpU HaIMYUKM Yy paboTojaTess
000COOJEHHBIX CTPYKTYPHBIX TIOJIpa3/IeTICHUM;

B) OpraHW3allMOHHBINA MOPSAIOK MPOBEACHUS CIIEIUATILHON OIEHKHU YCJIOBUI
Tpyda Ha pabouMx MecTax paboToaaresst B YaCTU JEATEIBHOCTH KOMHUCCHH IO
MPOBEJCHUIO CIIENUAIBHON OLIEHKH YCIIOBUM TPYAa;

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

KOMIIETCHTHOM B OTHOILLICHUU Bujaa JCATCIbHOCTH pa60Toz[aTeJm;
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1) TIOPSIAOK YPETrYyJIUPOBAHHUS CIOPOB MO BOMPOCAM CHEIUATBLHON OLIEHKHU
YCJIOBHM TPY/Ia;

€) TOPSAIOK HKCIOIb30BaHUS PE3YyJIbTAaTOB CIEIUATBLHOM OLIEHKH YCIOBUN
Tpyna.

e CrienMaiibHasi OLEHKAa TMPOBOJUTCA TIO METOOUKE YTBEPKIACHHOMN
dbenepaibHBIMU OpraHaMU UCIIOJIHUTENLHOM BIIACTH;

e llccnenoBaHuIO M U3MEPEHHUIO MOJJIEKAT: YPOBEHb 3ByKa, OCBEIICHHOCTD,
MaccoBasi KOHLEHTPALMs a’po30Jedl B BO3AyXe pabdoueld 30HbI, HANPSKEHHOCTh
TPYJOBOTO IpolIecca, KOHIEHTpAIUs XUMHUYECKUX BEIleCTB, BUOpaIIs.

3.2 UnenTudukanusi NPou3BoACTBEHHO-TEXHOJIOTHYECKUX U

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

B nponecce BeinoaHeHUs: padboT Ha paOOTHUKA MOTYT BO3J€HCTBOBATh
OMacHble U BpEIHbIC IPOU3BOJCTBEHHbIE (DAKTOPHI, B TOM YHCIIE: OTpPaBJICHHUE
TOKCUYECKHMH BEILIECTBAMH, «3ara30BaHHOCTh IOMELIEHUST W paboyeil 30HBbI;
MI0Xap; B3pPbIB; NMAJICHUE YEJIOBEKA U MPEIMETOB C BBICOTHL.» [27]

W cTouHUKY BOZHUKHOBEHUS ATHX (PaKTOPOB:

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

®HCHUCIPABHBI WM HE [0 HA3HAYCHWIO IPUMEHEHHBI WHCTPYMEHT,
OCHacTKa, 000pyI0BaHUE;

HeiictBue (HhakTopoB:

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

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

e HapymieHue I[lpaBunm moxapHOW O€30MaCHOCTH MOXKET TMPUBECTH K

noxkapam u B3pbiBam» [27]

44



3.3 Texuu4eckue Mepbl, IPUMeHsieMble VISl CHUKEHUS] PUCKOB

npo¢ecCHOHAIBHOI0 XapaKTepa

VYcaoBus Tpyaa Ha paboueM MeCTe MO CTENEHH BPEIHOCTH U OMTaCHOCTH
Jlist onipesiesieHus yCIOBHUM Tpyaa HEOOXOJUMO YCTaHOBUTD, KAKUE BPEIHBIC
U (WIM) omacHble MPOU3BOJICTBEHHbIE (DAKTOPHI BIMAIOT Ha paboyux, Ha

poM3BOJCTBE (Tadymma 3.1).

Tabmuma 3.1 - Bpennble W omacHble NPOU3BOACTBEHHBbIC (DAKTOPHI Ha

YYaCTKC JUAIrHOCTHKU

HanmMeHnoBaHMe BpeTHOTO U OMMACHOTO (paKTopa MPOU3BOACTBEHHOU CpE/Ib
Y TPYJOBOTO MpoIecca

1 Hlym

2 JlokanpHasi BUOparus

3 Henonusupytoniye u3jiydyeHus
4 Xumudeckuit hakTop

5 TspxecTh TPYIOBOTO Ipoliecca

YcaoBus Tpyna mo kiaccy (MOJKIACCY) YCIOBUM TpyJa MpU BO3JEHCTBUU
BUOPOAKYCTUUECKUX (PAKTOPOB OTHOCSATCS B COOTBETCTBUM C TpeOOBaHUSIMU
npukasy Muntpyaa Poccun Ne 331 [29] (Tabiuma.3.2).

Tabmuua 3.2 - OrtHeceHue yCIOBUNM TpyJda TMpU  BO3JEHCTBUH

BUOPOAKYCTHUUECKHUX (DAKTOPOB

Bun tpynosoit Knacc (moakiacc) yciaoBuit Tpya
JEATENBHOCTH, pabodee | J[omycTUMBIHI Bpennbii OmnacHeli
MECTO 2 3.1 3.2 3.3 3.4 4
[Tym™m, SKBUBAJICHTHBIN]
<380 >80 >85 >05 >105 >115

YPOBEHb 3BYyKa, 1bA

Bubparus JIOKabHasl,
PKBHUBAJICHTHBIN
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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BpPEIHBIX TAa30B B BO3AyXe pabodeil 30HBI COOTBETCTBYET MOJKIACCY 2 BPEIHBIX
yCJIOBUM TpyAa. YCIOBUS TpyJa Mo Kiaccy (MOAKIAcCy) YCIOBUM TpyAa MpHU
BO3JICHICTBUM HEUOHHW3UPYIONINX W3IyYeHUH OTHOCSITCSI B COOTBETCTBHUH C
[Tpunosxxennem Ne 17 [28] (Tabmuma 3.3).

Tabmuua 3.3 - OrHeceHue yCIOBUM 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 3.4).

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 3.4 - OTHeceHHe YCIOBHM Tpyaa MpU 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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|1<aHuep0reHOB | ‘ ‘ ‘ ‘ ‘

VYcaoBus Tpyna mno kimaccy (mojkiaccy) YCIOBUM Tpylda MO TsDKECTH
TPYAOBOrO TMpoLecca «OTHOCATCS B cooTBeTcTBUM C [lpunoxenumem No 20
(tabmumery [29] 3.5-3.7). PaGoTel Ha yd4acTKke AMArHOCTUKH JBUTATEICH TI0
TSOKECTH TPYNOBOTO MPOIEcca OTHOCATCS KO 2-My Kiaccy YCIOBUH Tpyna
(TomycTUMBIM), TaKk Kak (pu3myeckas AMHAMUYECKash Harpy3ka M CTEPEOTHUITHBIC
pabouue NBIKEHHS 3a paboOyuil JIeHb HE MPEBbIIIACT 3HAUYEHUM JOMYCTHUMBIX
yCIOBUM Tpyda, BBHAY TOro, 4YTO JJis OOJErdyeHus TpyJa HCIOIb3YIOTCS
pa3iuyHble WHCTPYMEHTHI W 000pyAOBaHWE (TailKOBEPTHI, MAaHUMYJSTOPHI IS
CHSTHSI/yCTAaHOBKM arperaTtoB M Jp.), MO3BOJISIONIME B MHUHUMAJIbHOM CTENEHU
npuderath K (QuanyeckuMm Harpy3kam. Pabodee mosjokeHue Tena paOOTHHKA B
Te4eHHe pabodyero AHA TaKKe HAaXOJUTCS B Tpelenax 3HAYeHUH JOMyCTUMBIX
ycinoBuil Tpyaa. HeynoOHble u (uKcUpoBaHHbBIE MOJIOKEHUS MPUCYTCTBYIOT, HO
OHU TIEPUOJUYHBI. YCTPOMCTBO TOCTAa CHUXKAET J0 MHUHHMYyMa BBIHYXJICHHBIC
pabourie mosokeHus («JI€xa», «Ha KOJICHAX», «Ha KOPTOUKAX», «CTOS»).

Tabmuna 3.5 - dusnueckas AUHAMHYECKas HArpy3ka — EIUHUIIBI BHEIIHEH

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 nmo 7 000 6omee 7000
J11st sxeHIuH 1o 1 500 1o 3 000 1o 4 000 | 6omnee 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

Jlns My>xunH 1o 12 000 1o 25 000 10 35 000 | 6onee 35000

J11s1 JKeHIIUH o 7 500 o 15 000 110 25 000 | 6omee 25000
- TIpY TepeMeIIeHNH paOOTHUKOM Tpy3a Ha paccTosiHue 6osee Sm

JLtst My>KauH 1o 24 000 1o 46 000 1o 70 000 | 6osree 70000

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

Tabnuia 3.6 - Crepeorunnpie pabodne IBIKEHHS 32 paboUHii IeHb (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 NaJIbLIEB 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 3.7 - Pabodee mosiokeHHs] 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, 1o 50 % | Ilepuogmdeckoe, 6oee
IIOJIO’KEHUE C 25% BpeMEeHU CMEHBI BPEMEHU CMEHBI — 50 % BpeMeHH CMEHBI —
BO3MOYKHOCTBIO — HaxOX/ICHUE B |HAaXOXKJICHHE B HEYZOOHOM |HAXOKIACHUE B HEYTOOHOM
cMeHbI pabouero | HeyoOHOM u (WiH) | U (Win) GUKCUPOBAHHOM | U (WJIK) (PUKCUPOBAHHOM
MIOJIOKECHHS Tella (buKCHpOBaHHOM MIOJIOKCHHU; MIOJIO’KCHUU;

(cuns, cros). MOJIO’KEHUH. nepuoandeckoe —1o 25% [mepuonuyeckoe — 6onee 25
Haxoxnenue B Haxoxnenue B paboyero BpeMeHu % pabouero BpeMeHU
MOJIOKEHUU «CTOSI» | TIOJIOKEHUH «CTOSD» |MpeObIBaHUE B HEYZAOOHOM | TpeObIBaHUE B HEYAO0OHOM

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» 0e3 mepephIBOB
60 1o 80% BpemeHnu 6o1ee 80% BpemeHu
paboueil cMeHBI. paboueil CMeHBI.

OTHeceHue yciaoBHM Tpyaa K Kiaccy (IIOAKIACCY) YCIOBHUM TpyAa ¢ y4eTOM
KOMIUTIEKCHOTO B3aMMOJICHCTBUS BPEIHBIX M OMACHBIX (PaKTOPOB OCYIIECTBIISETCS
Ha OCHOBAaHMM aHaIW3a OTHECEHHUsS JAHHBIX (DAKTOPOB K TOMY HJIM MHOMY KJaccy
(moakIaccy) yciuoBHid Tpya.

Utoroseiii  kmacc (mogkiacc) YCIOBUM Tpylna Ha pabodyeM MecTe
YCTaHABJIMBAIOT MO HanOOJIee BBICOKOMY Kiaccy (TIOJKIJIAcCy) BPEAHBIX U (WIIH)
OMAacHBIX ()aKTOPOB OJHOTO U3 MMEIOIIUXCA Ha pabouyeM MecTe BpPEeIHbIX U (M)
onmacHbIX (pakTopoB B cooTBeTCTBUU ¢ [Ipmnoxenuem Ne 22 [29] (Tabnuua 4.8).

B cnyuae mpumeHeHuss paOOTHMKaMHU, KOTOPBIE HAxXONIATCS 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, KJacc (ITOJKIAcC) YCIOBUM Tpyaa
MOJKET OBITh CHIDKEH B MOPSAKE, yCTaHOBICHHOM (DenepanbHBIM 3aKOHOM OT 28
nekabpss 2013 roma Ne 426-03 « O cnenualbHOM OIGHKE YCIOBUM Tpyaay.
Pe3ynbrarhl npoBeneHus: CHEHATbHON OICHKH YCIOBHUU TpyAa OGOPMIISIOTCS B
BH/JIE OTYETA.

Ta6muma 3.8 - iToroBas orieHka yCaoBUM Tpyaa

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

HaunmenoBanue daxropa

NINININ

Takum o0pa3oMm, mJaHHBIA pa3paOaThlBaéMblii y4aCTOK OTHOCHUTCS K
HOJIKJIACCY 2—K JOIMYCTUMBIM YCIOBUSIM TpPyZa, TO €CTh K YCJIOBHSM TpyZa, IpU
KOTOPbIX Ha pab0OTHHKA BO3JEHCTBYIOT BpedHble U (WJIM) OIACHbBIE
npou3BoACTBeHHbIE (akTopbl. [locme Bo3neiicTBUS (AKTOpPOB JaHHOIO THIIA
U3MEHEHHOE (yHKIHOHANIBHOE COCTOSIHUE opraHusma 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 YaCTH MPOU3BOIACTBEHHOTO 00OpYAOBaHUS,
BBICOKAasl 3ara3oBaHHOCTb ABTOMOOWJIBHBIMM Ta3aMH, OIACHOCTH TOJIYYEHUs
HOBPEXACHUN MTpU paboTe ¢ UHCTPYMEHTOM U JIp.

Jlns obecnieyeHuss 0€30MacHOCTH aBTOCHECapeid, MOBBIIICHUS] KadyecTBa W
IPOU3BOIUTENLHOCTH paObOTHI BCE ACUCTBUS OCYIIECTBIISIFOTCS HAa 000pYA0BaHHBIX
MOCTaX, KOTOpPbIE OCHAIIEHbl MOJABEMHUKAMU CO CTOHOpamMu» [2] WU ApPYyruMH
yctporictBam. C 1enpio oOecriedyeHus: 0O€30MaCHOCTH aBTOMOOWIIb  JIOJKEH
yCTaHaBIMBATHCS 0€3 MePEKOCOB HA MOIbEMHUKE.

Hcnonbs3oBanne  m000Oro  JBIXKYIIETOCS ~ HMHCTPYMEHTa  JOJKHO
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OCYULIECTBJISTBCA CTPOrO B 3alIMTHBIX CPEICTBAX, C LEJIbI0 MNPEIOTBPAILCHHUS
TpaBMaTtu3Ma. Ha aBTOMOOWIBbHBIC MOIHEMHUKH YCTAHABJIMBAIOTCS 3aI[UTHBIC
4yexJIbl B MECTax Bpalllaromuxcs Mexanu3moB. [Ipu pabote Ha OGanaHCHUPOBOYHOM
CTeH/Ae, «paboyas 00JacTh CTaHKa, Ha KOTOPOM MPOBOAAT JIWHAMHYECKYIO
OaJlaHCUPOBKY, UMEETCA 3alIUTHOE OTPaK/ICHUE, YTOObI UCKIIOYUTH BOZMOXKHOCTh
KOHTAKTa YEJIOBEKA C BPAILAIOIIUMCS pPOTOPOM WJIM YacTsaMu npuBoaa» [131]. IIpu
WCITOJIb30BAaHUU JTHOOOr0 MOJBEMHOTO OOOPYIOBaHUS JOJDKHBI TMPUMEHSTHCS
OJIOKUpaTOphl, 4TOOBI yOepeub MEepCcoHal OT MaJeHus aBTOMOOWIS. JlOMKpaTsl
HEOOXOMMO COJIEP>KaTh B YHCTOM M HCIIPABHOM COCTOSIHUU.

JIns cHATUSL W YCTAaHOBKM arperatoB, TPeOyIOMMX OONBIINX YCUIUN
HEOOXOJMMO M TMPUMEHATH CHEIUaTbHbIE YCTPOMCTBA (CHEMHHUKH). ATperaThl C
XKUIKOCTSMU CHayaja OMOPOKHSIOT MOCJE YEro ¢ HUM BO3MOYKHO OCYILECTBIISATH
TpeOyeMbie neicTBus. [ pa®oThl ¢ TsokenbIMUH arperatamu  Oonee 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 U3IyUYEHHUE, OBBILLIEHHAs TEMIIepaTypa,
pacCIUTaBJICHHBIA METAJII U BpelHble ra3bl. CBapoYHbIE paOOTHI BBIMOIHSIIOTCS IO
I'OCT 12.3.003-86, a Take Ha ocHoBaHWHU [IpaBum» [2] TeXHUKK 0€30MacCHOCTH U
MPOU3BOICTBEHHOM CAHUTAPUU «IIPHU ANEKTPOCBAPOUHBIX pabOTaX U APYTHX.

CBapouHbIii 11€X OKpaIlleH B CBETJIO CEPhIi I[BET KPACKOU C J100aBICHUEM B
HEE OKMCU LIMHKA WIM TUTAaHA JUJIsl TOTJIOIIEHUS YibTpaduoseToBbiX dydyed. Ha
pabodeM MecTe cBapiiuka ecTb cTod W cTyl. Cton o0opyaoBaH MECTHBIM
orcocoM. IlnmurTa cronma H3roToBieHa W3 4YyryHa, a CTyJ C CHJCHbEM - W3
JTUDJIEKTPUYECKOI0  MaTepuala, peryjlmpyeMbli 1o  Bbicote. Bcee» [14]
000OpyZIOBaHUE DJIEKTPOCBAPOUYHBIX YCTAHOBOK JIOJDKHO WMETh HCIIOJHEHUE,
COOTBETCTBYIOILIEE YCIOBUSAM OKpYyXkarowel cpesl. «Kopryca anekTpocBapoYHbIX
YCTAaHOBOK U JIpyTrM€ METANIMYECKHE HETOKOBEAyIIHMe YacTH OO0OpyJOoBaHUs
3a3EMJISIOT.

Yuyactok JAUAarHOCTHUKU 060py,)1yCTC$I ClricnuaJIbHbIMU MCCTHBIMH OTCOCaMU
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0TpaboTaBIIMX ra30B, TaK Kak BCE pabOThI MPOBOJAT ¢ pabOTAIOLIUM JBUTATEIIEM.
Kpome Toro, x pabouymM MecTaMm »3JIEKTpPUKA MOABOIATCA MECTHBIE OTCOCHI
NPUTOYHO-BBITSDKHONM BEHTUISIUMU. JIJIsl OXJIaKIEHUs JBUTATENsl aBTOMOOWIIS
JOTIOJTHUTENBHO YCTAaHABIMBAIOT MEPEIBUKHOMN 3JIEKTPUYECKUIA BEHTHIIATOP [ 1].

PabGoTonmarens 3a cYeT CBOMX CpEACTB 005i3aH B COOTBETCTBUU C
YCTaHOBJICHHBIMA HOPMaMU 00O€CIIeYMBaTh CBOEBPEMEHHYIO BbIJJauy CHEIUaTbHON
XJIOMTYATOOYMaKHOW OJICHK/IBI, CIEIUaTbHON OOYyBU C METAUTMYECKOW BCTaBKOM,
NepUYaToK KOMOMHUPOBAHHBIX U MPEJOXPAHUTEIBHOrO TOsca, a TakkKe HX
XpaHEeHue, CTUPKY, CYLIKY, PEMOHT U 3aMEHY.

«I1eKTpOoOE30MaCHOCTh

DJEeKTpUUYECKHUE YCTAHOBKH, K KOTOPHIM MO>KHO OTHECTH OOJBIIYIO YacTb
obopynoBanusi  ATIL» [95] «mpeacrtaBiser Uil 4eloBeKa  OOJBIIYIO
IIOTEHLUAJIBHYIO OIIACHOCTh, TaK KaK B IIPOLIECCE IKCIULyaTallMu WM IPOBEACHUSA
npoUIAKTHYECKUX PA0OT YEIOBEK MOXKET KOCHYThCS YacTeM, HaXOJAIMIMXCS O[T
HanpspkeHueM. Crenuduyeckas OMACHOCTh 3JEKTPOYCTaHOBOK: TOKOBEAYLIUE
OPOBOJHUKH, KOpIIyca CTOEK IOJABEMHUKOB U TMpoyero o0OpyaoBaHus,
OKa3aBIIErocsl MOJl HAIpPSHKEHUEM B PE3ysbTare MpoO0s M30JISLUUMU HE MOAAI0T
KaKUX-IMOO CHUTHAJIOB, KOTOPBIE MPEAyNpexaanu Obl YeloBeKa 00 OIMAacCHOCTH.
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 U Ouojoruueckoe jeictBue. Tepmuyeckoe HOeMCTBUE ToKa
MpOSIBIIIETCSI B 0XKOTax OTHAEJIbHBIX Y4YacTKOB TeJla, HarpeBe TKaHEeH U
OMOJIOTMYECKUX CpEJl, YTO BBI3bIBAET B HUX (PYHKIMOHAIbHBIE PACCTPOICTBA.
DNEKTPOJIINTUYECKOE JIEMCTBUE TOKA BBIPAXKAETCS B Pa3JOKEHUH OPraHUYECKOU
AKHUJKOCTH, KPOBHU U MPOSABIISETCS B U3MEHEHUH UX (PU3NKO-XUMHUECKOTIO COCTaBa.
Mexanuyeckoe JOEeUCTBUE TOKAa IIPUBOAUT K pa3pbiBy MBIIICYHBIX TKaHEH.
buonornueckoe aeiicTBUe TOKa 3aKJIIOYAETCS B CIIOCOOHOCTH TOKa pa3apa’kaTh U

B036Y)K)13,TB JKMBBIC TKAHU OPraHHU3MBl.
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JIroboe U3 TMEepeurciICHHbIX BO3JEHCTBUN TOKAa MOXET MPUBECTH K
DIEKTPUYECKOW TpaBME, TO €CTh K IIOBPEKICHHUIO OPraHW3Ma, BBI3BAHHOMY
BO3JICMICTBUEM JJIEKTPUUYECKOTO TOKA WM DJIEKTPUUECKON TyTH.

JUis» [4] npenoTBpallieHns BO3ACHCTBUS 3IEKTPUUECKOTO TOKA HA OPTraHU3M
YyelioBeKa HEOOXOJUMO TMPHUHATH P MEPONPUATHM 1O  OOECICUECHHIO
0€30MacHOCTH:

e3aInTa TOKOBEAYIIUX YACTEH METOJIOM JBOMHOW U30JISIIIUY;

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

«limg  3amuTel TIepcoHana OT TMOPAXKEHHS DJIEKTPUYECKMM TOKOM B
PEMOHTHOM 30HE BCE DJJIEKTPUYECKHE Kalenu (CUJIOBBIC, MPOBOJA BTOPUYHBIX
ueneil)» [4] «mpoBeneHbl B M30JIMPOBaHHBIX  KaOenb-kaHanax. Bcee
TEXHOJIOTHYECKHE OOOpYAOBAaHMS 3aHYJIECHBl YEpE3 HYJEBYIO KUYy MUTAIOLIETO
Kabest, MNPy KOPOTKOM 3aMbIKAHUU MPOUCXOAUT aBTOMATHUYECKOE OTKIIIOUEHHUE
JIMHUY, TUTAIONYI0 HEUCIIPaBHOE 000pyioBaHue» [4].

DnekTpuyecKkas MPOYHOCTh BTOPUYHBIX LEMEN, CXEM 3allUThl, YIIPABIEHUS,
CUTHAJIM3ALMM CO BCEMM IPUCOEAMHEHHBIMU JJIEKTPUYECKUMH annaparamu
IIPOBEPSETCS TOBBILIEHHBIM HaIpspkeHHeM 1,5 KB IpOMBINIIEHHONW YacTOTBHI.
[Tpo1OIKATENBHOCT NPHUII0KEHHOTO UCIIBITATEIBHOTO HANPSKEHNs | MUH.

K osnextpuduuupoBaHHBIM HHCTPYMEHTaM OTHOCSTCS: 3JEKTPOAPEIH,
ANEKTPONUIN(OBATIbHBIE CTAHKU T.J. DJIEKTPOMHCTPYMEHT, pabOTaIOUUi OT CETH,
JOJKEH UMETh ChEMHBIM THOKHUI Kabelb C BUJIKOM, 3aIUIIEHHON 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  HEUCHOPABHOCTH  IITENCEIBHOIO
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
HE3aBUCUMO OT YaCTOThI IPY HANPSHKEHUU ceTH Bblle 42 B 3a3eMiieHBI.

[lepuoanveckuii OCMOTP AIEKTPOMHCTPYMEHTA MPOU3BOAUTCS HE pexe 1
paza B 3 Mecsala C 3alUChI0 B JKypH&JIE€ OCMOTPOB W IIPOBEPOK H3OJSILUU
(MeroMmmeTpom).

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 TOPAKEHUST PAaOOTAIOUMX IEKTPUUECKUM TOKOM  MOJIBEMHHUKH
3a3eMIISIFOT» [4].

3anyleHue HY>KHO BBITIOJIHATH AIEKTPUYECKUM COEJIMHEHUEM
METAUIMYECKUX YaCTEH JJIEKTPOYCTAHOBOK C 3a3€MJICHHOM TOYKOM HMCTOYHMKA
NUTAaHUS DJIEKTPOAHEPIUEH C IOMOIIBK) HYJIEBOIO 3aIUTHOTO IPOBOJIHMKA.
«BamuTHbI  3QQEeKT 3aKIoYaeTcss B YMEHBIICHHH MPOJOKUTEIbHOCTH
3aMbIKaHUSI HA KOPIYC, UTaK, COKPAILLEHUE NEHCTBUS JIEKTPOTOKA HAa YEJIOBEKa.)
[25]

3alMTHOMY 3a3€MJICHUIO WM 3aHYJICHUIO IMTOJJIEKAT METAJUNIMYECKUE YacCTH
JIEKTPOYCTAHOBOK, «KOTOpPBIE JOCTYIHBI JUIsl NPUKOCHOBEHbSI YEIOBEKA U HE
UMEIOT APYTUX BHUJIOB 3aLIUTHI, KOTOPbIE 00ECIIEUNBAIOT AIEKTPOOE30M1aCHOCTb.

3.4 OyHKUHMOHUPOBaAHUE 00bEKTA B YPEe3BbIYANHBIX M ABAPUITHBIX

CUTyanusx

[ToxapHas 6€301MacHOCTh

YpoBenb TexHuueckoro ocHaileHust ATII, kKoTopslil pacTer, OcloXKHEHUE
MPOM3BOJCTBEHHBIX IPOLECCOB COMPOBOXKIACTCS MOBBIIICHUEM 3HEPTOEMKOCTH
MMPOM3BOACTB,  BBICOKOM  KOHIIEHTpallMEd  MOIIHOCTEM W MaTEpUAJIOB,
WCMOJIb30BAaHUEM TIOJIMMEPHBIX CHUHTETUYECKUX CTPOUTENIBHBIX MaTepHAJIOB,
YBEJIMYCHUEM IUIOIIAJAEH M ITAaXKEW TMPOU3BOACTBEHHBIX 34aHui. Ilpu Takux
YCIIOBUSIX OTKJIOHCHHSI OT TPEeOOBaHM MOXKApHOW OE30MaCHOCTH NPHUBOIUT K
3HAYUTEIHLHOMY SKOHOMUYECKOMY YIIEpOy U YEJIOBEUECKUE KEPTBHI.

[loskapHast ~ OMACHOCTH  MPOW3ZBOACTBEHHBIX  3aHUM W MOMEIICHUN
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oIpenensieTcss 0COOEHHOCTSAMH BBIMOJHAEMOTO B HUX TEXHOJOIMYECKOro Mpoliecca,
CBOICTBAMH MPUMEHSEMBIX BEUIECTB U MAaTEpUAIIOB, a Tarke» [14] ycroBusiMu mx
o0pabotku. [lo B3pbIBOMOXKAPHOW M TMOKAPHOM OMACHOCTHU «IIOMEIIEHUS W 3/1aHus
nojpasznensitorca Ha 4 kareropud. [IpyunHamu Bo3HMKHOBEHHs mnoxkapa Ha CTO
€CTh:

® HapYyIICHHE TEXHOJIOTHUECKOT0 peKuMa paboThl 000PYI0BaHMS;

® CaMOBO3rOpPAaHHE HEKOTOPBIX MAaTEPHAIIOB U BEILECTB;

® HEHCIPABHOCTH AIEKTPOIMPOBOJKH U IPUOOPOB;

® KOPOTKOE€ 3aMbIKaHHE JIEKTPUUECKON CETH;

e UIOXas MOATOTOBKA 0OOPYOBaHMS K PEMOHTY;

® pa3psi] CTAaTHYECKOTO 3JEKTPUYECTBA.

XapakTepucTUKa BEIIeCTBA M MAaTEpUAIIOB TEX, YTO HAXOIATCA B
NOMEIICHUH - TOPIOYHE W TPYIHO TOPSIIME >KUIKOCTH, TBEPJbIE TOPIOYHE WU
TPYAHO TOpsIMe MaTepuanbl,» [2] BemecTBa W MaTepualbl, CIIOCOOHBIE NpHU
B3aUMOJICUCTBUM C BOJIOM, KUCIOPOIOM BO3/lyXa WU APYT C APYTOM FOPETh.

«Iloxapnas  Oe30MacHOCTb  OOecrne4yuBaeTcs  MEpaMu  TOKapHOU
NpO(UITAKTUKHA ¥ aKTUBHOM TOKapHOM 3amuThl. [loHSITHE TTOKapHO# POGUIaKTUKA
BKIIIOYAET KOMIUIEKC ~MEpONPUATHI, HEOOXOAUMBIX s  IPeayNpekACHUs
BO3HHMKHOBEHHS I10Kapa WM YMEHbLIEHUE €ro cieacTBUi. [1o akTMBHOM nokapHOU
3alUTOM TTOHUMAIOTCS MEPBI, KOTOPhIe OOECIEYMBAIOT YCICITHYIO OOph0y ¢
BO3HMKAIOIIMMU WX MOXKApPaMH B3PHIBOOIIACHOW CUTYyaIUER.» [86]

«IloxapHass Oe30MacHOCTh JOJKHA COOTBETCTBOBATH BCEM HOpPMaM IO
noxkapHoit 6e3omacHoct [[OCT 12.1.004-91 uTo npeanonaraet:

®[IPUMEHEHHE  DJIEKTPUYECKOT0  OOOpYAOBaHHS,  COOTBETCTBYIOIIETO
TpeOOBaHUIM
I'OCT 12.1.011;

®IICKJTIOYEHHUE TIEperpeBa TEXHOJIOTMUECKOr0 00OpyAOBaHUS U KOHTAKT €ro
C JIETKOBOCIUIAMEHSFOIIMMHUCS MaTeprajIaMu;

¢ YTUIIN3allusg OTpa6OTaHHLIX JICTKOBOCINIAMCHAIOIUXCA MATCPHUAJIOB;
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®HAJIMYKE YCTAHOBOK MOXKApOTYIIEHHUS (IOPOIIKOBBIE OTHETYIIUTENN );

® MaKCUMaJbHO BO3MOXHBIM» [4] orpaHM4YeHueM Macchl U (W) 0O0bema
TOPIOYMX BEIIECTB, MaTEpPHAIIOB H HamOojiee OE30MacHBIM CIIOCOOOM HX
pa3MelIeHus.

Ha teppuropun npennpusTusi pa3MelieH OJUH MOXKapHBIA IIUT COTJIACHO
['OCT 12.4.026 -76. llluT okpammBaercs B O€Jblid IIBET C KPacHOM MOJOCOHM MO
nepuMeTpy. Ha mmre pacnoniokeH cienyromuid Habop cpelcTBa MOKapoTyIICHMS,
IIT.;

® OTHETYIIUTENHN MOPOIIKOBBIE -3;

® MK C IECKOM -1;

©ac0eCTOBOE WJIM BOMJIOYHOE ITOJIOTHO - 1;

®JIOMBI - 2;

e0arpel - 3;

® TOTIOPHI -2;

®JIOMATHI - 2;

eI0’KapHBIC Bepa - 2.

Jlns  ycTpaHeHHsl yYCJIOBUM, KOTOpbIE MOTYT TMPUBECTH K TMOXKapy U
BO3TOPAHUIO, BCE DJIEKTPOYCTAHOBKHU CJIEAYyeT 00OpYyIOBaTh aBTOMATaMU 3alllUThI
OT TOKOB KOpPOTKOTO 3ambikaHusi. (OCBETUTENbHBIE MW CHJIOBBIC JIMHUU
CMOHTHUPOBAaHbl C TaKUM pPacyeToM, YTOOBI HCKJIIOUUTH COMPUKOCHOBEHHE
CBETHJIBHUKOB C TOPIOYMMH MaTepHaIaMHu.

be3omacHOCTh JIOAEN, COXPAHHOCTh TPAHCIOPTHBIX CPEACTB MPH MOKAPE,
3aBUCAT OT CBOEBPEMEHHOM U MPABUJIBHOM UX 3BaKyauuu. [{ns sBaKkyauuu JIroaeu
HEOOXOJMMO BBIBECUTHh IUIAaH HBaKyallMM W3 TIOMEIICHHs BOJM3M BBIXOAA B
coorBerctBur co CHwuIl 2.01.02-85. B 3maHuMM yCTaHOBIIEHBI SJIEKTPUYECKHUE
3BOHKH, KOTOPBIE BKJIIFOYAIOTCS IIPU YTrpo3e Moxapa.

JIst 3a1UThl OT yJapa MOJHUU, KOTOPBIA TaK e MOXET CIPOBOIMPOBATH
noXkap H3-3a 3aMbIKaHHUS DJIGKTPUYECKUX CHUCTEM, Ha 3JaHUM KOTOPBIM IO
KJ1accu(PUKAIMK OTHOCUTCS KO 2 KaTErOpUH, YCTAHOBIIEH MOJIHUEOTBOI.

HepBI/I‘IHBIMI/I cpeactBaMu  IMOXAPOTYHICHUA  ABJIAIOTCA  BHYTPCHHHUC
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IIO’KapHbIE BOAOIPOBO/BI, OTHETYIIUTENN PYYHBIE U IEPEABUKHBIE, CYyXOU IECOK
u T.1. lloxkapHble KpaHbl yCTaHABIMBAIOT B JOCTYIIHBIX M 3aMETHBIX MECTaX B
HUIIaxX Ha BbICOTE 1,35 M, rie Takke HaXOAUTCS IOXKAapHBIA CTBOJ C HAIlOPHBIM
PYKaBOM M3 TKaHEBOro Marepuana JIMHHOU 10-20 M.

3.5 BeiBoabI M0 paszjaeny

B pa3znene be3onacHOCTh M AKOJOTHYHOCTh TEXHUUECKOTO «00BEKTa
MIPOU3BEAECH aHAIMU3 II0CTA TEKYIIETO PEMOHTA IO BUJAAM TEXHUUYECKUX
BO3JIEHCTBUI U TUIIaM onepauuii. [Ipu 3ToM ObUIM JOCTUTHYTHI CAEAYIOIINE LETH:
1)  3adukcupoBaHBI BpEeIHBIC MPOHM3BOACTBEHHBIC (PAKTOPHI, KOTOPHIC UMEIOT
MECTO Ha PEMOHTHOM YYacCTKe,

2)  ompeAcleHbl MEpONPHUAITHS 10 CHWKCHUIO BPEIHBIX BO3JCHCTBHIA Ha
OKPY’KaIOILYI0 Cpeay U JIOJIEeH, a TakKe MEPONPUATUS IO CO3AAHUI0 0€30IacHbBIX
YCJIOBHM Tpy/a.

3)  Ompenenena Kateropusi MOXKapoOMacCHOCTH — Kareropus «Jl», ompezaeneHo
OTHETYIIUTENIbHOE O00OpyJOBaHME HEOOXOAMMOE Ui IPOU3BOJICTBEHHOTO
MOMEIICHHUS,

4)  OnpenerneHbl BpeIHBIC BO3NCHCTBHS HA OKPYKAIOIIYFO CPEIy CO CTOPOHBI
PEMOHTHOIO IPOM3BOACTBA M TIPOLIECCA  OKCIUTyaTalMd yCTPOMCTBA B COCTaBe
000py/I0BaHUS,

5) H3yyen Bompoc MO OpraHuM3ali OE30MaCHOCTH Ha IPOU3BOJICTBCHHOM

y4acTKe B ciryyae Bo3HUKHOBeHUs YC nim aBapum» [5].
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4. DxoHomMu4eckasi 3G(PeKTHBHOCTH NMPOEKTA

4.1 PacyeT TeXHOJIOTH4ECKOM ce0eCTOUMOCTH 000PY10BAHUA

JUis  OIEeHKM SKOHOMHMYECKHX TOKa3aTeled HeoOXOJuMO TPOU3BECTH
3aTpaTbl Ha MOJEPHU3ALMIO, IPOBEICHUE CAHUTAPHO-TEXHUYECKUX padoT,
IpUOOpeTEeHNE TEXHOJIOTUYECKOTO 000PYA0BAHNUS, €r0 JOCTaBKY U YCTAHOBKY.

CrouMoCTh MaTepuasioB cocTaBisitoT mpuMepHo 45000 pyo.

3arpaTsl Ha MOHTaXx obopyaoBanus (C,) IpuHUMAaIOTCA paBHBIMU 5-7 % OT

CTOMMOCTH COOTBCTCTBYIOIICTO 06OPYI[OBEIHI/I$I.

C,=(005+0,07)xC,; 4.1)

Cm = 0,07-45000 = 3150 py6.
CTOMMOCTb OCHOBHBIX TPOU3BOACTBEHHBIX (DOHI0B (Cp) OIPEICITHM I10
dbopmye
C,=C,+C,
(4.2)
rae C,s — CTOUMOCTb YCTAHOBJIEHHOTO 000pY/I0BaHMUs, PyO.
C,, — CTOMMOCTh MOHTaxa 000py0BaHUs PyoO.
C, = 5000+ 3150 = 8150 py6.
OO6mas cyMMa UHBECTULIUH
K=C,+C,,
(4.3)
rae (,-CTOMMOCTh OCHOBHBIX IIPOU3BOJICTBEHHBIX (DOHIOB
K = 53150 py®6.
OTyucieHus Ha aMOPTU3ALIUI0 000PYI0BaHUS OMIPEACIISIIOTCS 10 (popmysie:
C06

n

Clt

A =

06

(4.4)
rne A — aMOPTU3AIMOHHBIC OTYHCIICHUS, PYO.;
Crc — cTOMMOCTB 000pyI0BaHUS, PyO.

N,.. — YCTAHOBIICHHBIA CPOK MOJIE3HOTO HCMOJb30BaHus, rof (7
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JIET 7151 TPUOOPETEHHOTO 000PYI0BAHMS)

45000
Ao6 =

= 6428 pyo.

3arpaThl Ha TEXHUYECKOE OOCIYKMBAaHHME M TEKYIIUH PEMOHT OCHOBHBIX
¢$boHI0B MO JaHHBIM NpeAnpuaTus 3 % OT UX CTOUMOCTH:

3rourp =3%xC (4.5)

rae 37o.rp — 3aTpaTthl HA TO u TP o6opynoBanus, pyo.;
C,5 — CTOUMOCTBH 000pyI0BaHUs, pyo.
3roure = 0,03 - 48150 = 1444,5py0.
OO01Me TeKyume 3aTpaThl
306y = 6428 + 1444,5 = 7872,5py0.
BanoBoii 10X01 OT AEATENBHOCTH IPEANPUATHS PABEH:
JBAJI= Hpab : LI n :
(4.6) rae Il — cpemuss nena omHou paboTel ¢ obopymoBanueM (300
py0.);
N — KOJIMYECTBO padoT B JICHB;
Hpab — uucno padouux nuei 30861 TO.
JABAJI= 247- 300-2= 148200 py0.
OmnepatmoHHast MPUObUIL OT pealn3aliy yCIyT ONPEesIeTcs Kak

Pa3HOCTb MCXKAY CYMMAPHBIM BAJIOBBIM JOXOAOM M TCKYIIUMU 3aTpaTaMH.

MP=/gan— 3tek; (4-7)

ITP= 148200 — 7872,5= 140327,5 py0.
4.1.1 TlokazaTenu 3KOHOMUYECKOU 3(PHEKTUBHOCTH

Cpox OKymaemMoCTH €IUHOBPEMEHHBIX WHBECTUIIMA — 3TO CPOK, B TCUCHHE
KOTOPOTO BO3MEIIAIOTCS JIOMOJHUTEILHBIC WHBECTUIIMOHHBIC BJIOKCHHSI, 32 CUCT
pUPOCTa TPUOBLUTH.

Cpok OKYITaeMOCTH ONPECIIIETCS 10 (PopMyJIe:

K

TOK :ﬁ (48)

58



53150
OK ™ 1403275 — 0,381

Bennuuna cpoka okynaemoctu pasHa 0,31 roxa.

Koaddumment r3¢pPpexTnBHOCTH MHBECTULIMOHHBIX BIOKEHUN OMpeeseTcs

o opMmyiie:
k=—, (4.9)

140327,5
k=——"—=12,64
53150

Tak kak ycCTpoMcTBO pa3pabaTbiBaeTcsi B paMKax MPOEKTa, TO CPOK
OKOHYAaHUS MPOEKTa HE T03[HEE, YEM 32 JIBE HEJETHU JI0 3aBEPIICHUS KOHKPETHOTO
JTana, MPOJOJDKUTEIIBHOCTh  BBINOJHEHUS JTaloB  IMPOIMOPIUMOHAIbHA  HX

TPYIOEMKOCTH.
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3AK/IIOYEHUE

«BpinyckHas kBamudukanmonHas» [11] «bakanaBpckas paboTa Ha Temy
«Pa3paboTKka THMAPOMEXAHUYECKOTO IMOJABEMHHMKA JIETKOBBIX aBTOMOOWIIEH s
IIMHHOTO OTAEJICHUs IPEACTABICHA B BUJIE MOSICHUTEIBHON 3alIUCKH, B KOTOPOH
BBIIIOJIHEH TEXHOJIOTMYECKUI pacyeT NMpEeNUpHsTHs, TPOBEACHBI KOPPEKTUPOBKHU
HOPMATHUBOB MO IpoOeram oOCIyKMBaHMM, HOpMaTUBHBIE TpynoeMkoctu EO, TO
u TP, pacuer TexHonoruueckoro» [3] napka. [IpousBeneHbl pacueTsl TpyAO3aTpaT
IPOU3BOJCTBEHHOIO IMEPCOHAJIa MO BBINOJHAEMBIM paboTaM, pPacCUUTaHbI
IIPOU3BOJICTBEHHBIE ~ TEXHUYECKME, BCIIOMOTATEIbHBIE  IUIOIIAJAM, Pa3Mepbl
nomeneHuil ckiaanoB. OnpeneneHbl YUCI0 MECT JJIsl CTOSIHKM aBTOMOOWIIEH U ee
iomaas. CorjiacHoO NEPEeYHIO BBIMOIHAEMBIX padOT MPOU3BEAEH MOAOOP HYKHOTO
BCIIOMOTaTeIbHOTO 000PYI0BaHUS JIJIs1 OTAEJICHUS IIMHHBIX PaldoT.

Jnst ocHamieHusi OTHeNeHUuss HeoOXOAMMBIM OOOPYJOBAaHHMEM BBIMIOJIHEH
0030p M aHaNIM3 UUKIOTpaMM IMPUMEHSAEMbIX aHAJIOroB, A npeanpustuil. Ilpu
pa3paboTKe KOHCTPYKLUHUN BBIIOJHEHBI HEOOXOIMMBIE pacyeThl MO MapaMeTpaM U
T€OMETPUM DJIEMEHTOB KOHCTPYKUMHU. BBIITOMHEHUS NPOEKTa OCYIIECTBIECHO
COTJIACHO TEXHUYECKOMY 3aJjaHUI0, HA OCHOBE TEXHUYECKUX PEKOMEHIALUN.

CamocTrosTenbHass ~ pa3pabOTKa  TEXHOJIOTHMYECKOIO 00opyIoBaHUs
IIPOBOJMUTCS HA OCHOBE «IIOJIYYEHHBIX HABBIKOB IIPU KypCOBOM IPOECKTUPOBAHUH.
[Ipumenenne 3HaHUNM B TEXHUYECKOW OKCIUTyaTalldd aBTOMOOWJIEH, a Takxke
pa3pabOTKU TEXHOJIOTUM ero o0CIyKUBaHUSI U PEMOHTA.

JUIs TpOEKTUPYEeMOro MPEeANpHUSTHS HCCIEAOBaH BOMPOC 00eCreYeHUs

0€30macHBIX TEXHOJOTHYECKUX MPOIECCOB IIPU OCHOBHBIX padoTax.» [7]
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