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AHHOTALIUA

Hacrosmas BeimyckHasi kBaauuKaIMoOHHass paboTa MOCBsIIeHa pa3paboTKe
IIMHHOTO  OTHEJEHUA  TAaKCOMOTOPHOIO  Mapka C  HUCIOJb30BaHUEM
TEXHOJIOTHYECKHX MPOIIECCOB U MOTbEMHHKA JIETKOBBIX aBTOMOOUJICH.

B mpomecce  BbimosiHeHHsT  pabOThI  MPOBEACHBI  UCCIIEIOBAHUS
TEXHOJIOTUYECKOro  Mpoliecca  COOpKH, XpaHEeHHs, TMOoAbeMa  JIETKOBBIX
aBTOMOOWJIEH ¢ WMCTOJB30BAaHMEM MEXaHW3MPOBAHHOTO YCTpoicTBa. [IpoBemeHb
TEXHOJIOTUYECKHE pacyeTbl KOHCTPYKTHUBHBIX SJEMEHTOB, aHajiu3 M BBIOOP
COCTaBHBIX YacTel, KaK IPOU3BOJUMBIX CAMOCTOSITETILHO, TaK U 3aKYTIOYHBIX.

CornacHO TEXHOJOTUYECKMM W TPOYHOCTHBIM pacyeTaM pa3zpadoTaHbl U
oQopMIIEHBI KOHCTPYKTOPCKHE YEPTEKU, KOTOPHIC MPEICTABICHBI B HACTOSIICH
pabote. PazpaboTka TEXHOJIOTMU U 00OPY0BAHUS MOJKPEILICHBl YdKOHOMUYECKUM
b dexTom, pacdeT KOTOpOro MPHUBEACH B CIEIHMAIBHON TJlaBe M, HECOMHEHHO,
COOTBETCTBYET TpeOOBaHUAM O€30MMaCHOCTH U IKOJIOTMYHOCTH.

Bo BBemeHuu mnpeAcTaBiIEHbI MaTepualibl, OTpPa)KaloIIMe AaKTyaJbHOCTb
HACTOSIIIMX  pa3paboTOK, CchOPMYIUPOBAHBI 1Eb U 3aJa4d  HACTOSIIUX
pa3paboToK.

[TosicHuTenpHast 3amucKa BBITYCKHON KBaTU(UKAIIMOHHONW pabOThl COCTOUT
Y3 CIEAYIOUINX CIEHNHAIBHBIX pa3eioB: [IpoekTHbIN pacuer npeanpusatus. Pacuer
AJIEMEHTOB KOHCTPYKIIMM MEXaHM3WPOBAHHOIO yCTPOWCTBA [JIsi MOJbEeMa
JIETKOBBIX aBTOMOOWIIeH. TexHoyiormueckuit mpoiecc COOPKM U COSTUHEHUS
JeTamed ¢ DJEMEHTaMH  MOJACPHM3AlMM  TEXHOJOTMYECKHUX  IapaMeTpOB.
KoncTtpykTopcko - rpaduueckuil pasjiesl. DKOJOTUYHOCTh TEXHOJOTUYECKOTO
mporiecca M Oe3omacHOCTh Tpyaa. Pacuer skoHOMHUYeckod 3(QPEeKTUBHOCTH
MPOTPECCUBHON TEXHOJIOTUU.

B pabote, mpencraBineHa ycOBEpIIEHCTBOBAHHAS TUIAHUPOBKA TUIAT(HOPMBI
IIMHHOTO  OTAENeHUs. B Npou3BOACTBEHHOM IOMEIICHUU CIUIaHUPOBaHA
AKCIUTyaTallMOHHAs 30HA JIJI PACION0KEHUSI MEXaHU3UPOBAHHOTO YCTPOMCTBA JIJIst

IMObEMa JIETKOBBIX aBTOMOOMIIEH.
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BBenenue

Hcnonbs3oBaHWe NPaKTUYECKUX  HABBIKOB, a TAaKXKe 3aKpeIUIeHHUe
TEOPETUYECKUX  3HAHUW  COCTABJISIET  BO3MOXHOCTh  HPHU  BBIIIOJHEHUU
MpakTUYEeCKUX paboT B mpoiecce odyueHus B BY3e. B mponecce BbIONIHEHUS
MPOEKTHBIX PabOT OCYIIECTBISETCS BO3MOXKHOCTH OINPECIUTh JalbHEUIIUN
BekTOp 00yueHusi. [lpumMeHeHuWe TeOpeTHMYECKHX 3HAHUHW B  MpoIEecce
MPOCKTUPOBAHUS, B TOM UHCJE BBHIMOIHSACT (QYHKIWIO TPUOOPETEHUS U
3aKperIeHHs] HaBBIKOB paboThl crienuanucra. Yem Oosbliie MpakTUYECKOIro OIMbITa
npuoOpeTaeTcsi CTYJIEHTOM B Ipolecce oOydyeHHs B y4eOHOM 3aBEJECHUHU, TEM
00Jiee TOJArOTOBJIEHHBIM CHEUAIMCTOM OH OYyJEeT K MOMEHTY BhIIycKa. Takxe,
MOMUMO TIOJNIYYCHMsS] TPAKTUYECKUX HABBIKOB PEMOHTa U  OOCITY>KHUBAHMS
aBTOMOOWJIHON TEXHUKH, CUATAETCA HEMAJIOBAXXHBIM, a B HEKOTOPBIX CIIydasix
OJIHUM M3 OCHOBHBIX MOMEHTOB IOJIyYeHHUE CTYJCHTOM 3HAHWU HOPMATHBHOU (B
T.4. TPaBOBOM) 0a3pl, a TaKKe MNPABWIHLHOTO MPUMEHEHUS €€ TOJOXKECHUM B
npolecce NpoPecCUuOHAIBHON AESTENbHOCTH.

[IpuoOpeTenue M 3akperieHue 3HaHUW B 00JIacTU TPeOOBaHUM OXpaHBI
Tpyna. TeopeTnyeckue 3HAHUST W TPUOOPETCHHBIC HABBIKM OOECIEUEHUS U
nojaJiep>kaHusi  0e30macHOCTH paboT, Oe30MmacHOTO MPUMEHEHHUs TPHOOPOB U
WHCTPYMEHTOB M TEXHHMKH TaKKe€ CTaHET XOpomuM (QyHIaMEHTOM  JiIs
CTAHOBJICHMSI M  pa3BUTUS OyJyllero cCHoeuuagucra. BaxXHO  y4YUTHIBaTh
HKOHOMHUYECKYIO L€71ecO00pa3HOCTh CBOETO MPOEKTa, U MOXKET OBITh Jaxe
MOATOTOBUTh OW3HEC-TIJIaH [JIsi TMPOM3BOJACTBA HEOONBIIMX MMAPTUH CBOMX
CIIOPTUBHBIX aBTOMOOUJIEH. TaTenbHbIN aHan3 KOHCTPYKTUBHBIX
XapakTepUCTHUK  TEXHUYECKUX  Yy3JOBBIX  DJIEMEHTOB  KOHCTPYKIMU U
TEXHOJIOTUYECKOro TIpoliecca COOPKM M HMX COBEpPIIEHCTBOBAHUE TO3BOJIMII
n00UTHCsT 0oJiee BHICOKOTO YPOBHS d(PPEKTUBHOCTH IKCILTyaTalli 000PYI0BaHUS
OpU TOJHOM COOJIOCHUM SKOJIOIMUYECKUX MU TMOKapHBIX HOPM U 0OecreyeHUH

0€30MacHOCTU TPpY/a.



CyIIecTBEHHO PaCIIUPHIICS MOJCTBHBIA P UCIOIB3YEMBIX aBTOMOOWIICH
WHOCTPAHHOTO TPOM3BOJCTBA C TIOBBINICHHONW CJIOXXHOCTHIO KOHCTPYKIIUH,
HAJIMYMEM THUJIPABIMYECKUX, IMMHEBMATUYECKUX M DIIEKTPOHHBIX cucTteM. Wx
IKCIUTyaTamusl TpeOyeT NPUMEHEHHsS Pa3HOOOpPA3HBIX BBICOKOTEXHOJIOTHIHBIX
CTEH/IOB, IPUOOPOB U MPOYETO TEXHOJIOTUYECKOTO 000PYAOBaAHUS.

[IpumensieMoe B TMpaKTHUKE TEXHUYECKOW OSKCIUTyaTalldd aBTOMOOWIIEH
TEXHOJOTHYECKoe 000pyAOBaHME, YCIOBHO MOXET OBITh pa3AeNeHO Ha JIBE
IPpYNIbl:  TEXHOJOTMYECKME  MAallMHbl —  OCYIIECTBISIOT  MEXaHHYECKOe
BO3/ICIICTBHE Ha MpEAMET TPYJa; TEXHOJOTHYECKHE ammapaTbl — OCYIIECTBISIOT
00paboTKy MHpeAMETOB TpyJa MpU IMOMOIIM JIHEPTUM HEMEXaHWYECKOro THIIA,
HampuMmep, TEIUIOBOM, XMMHUYECKOW, VYIbTPa3ByYyKOBOM U T.0. B Buue
CaMOCTOSITETIHHOW TPYIIITBI MOYKHO PAacCMaTpUBATh PYYHOM MHCTPYMEHT C TIOMOIIBIO,
KOTOPOIO OCYILIECTBILIIOT 00paboTKy npeaMeToB Tpyaa. Ilo 1ereBoMy Ha3zHAYEHHIO
TEXHOJIOTUUECKOE O0OPYIOBaHUE JIENUTCS Ha OTpacieBoe OOOpYJOBaHWE, HaIpUMEp
JIBYXCTOCUHBIN aBTOMOOMJIbHBINA MOABEMHUK, TOPMO3HOM CTEH]T ¥ OOIIECTIPOMBIIICHHOE
000pyI0BaHKUE — 3TO IOMKPATHI, KpaH-0aJIKu U TOMY 10JI00HOe. B 3aBHCHMOCTH OT MecTa
NPUMEHEHHST 000PYIOBAHHE ABTOCEPBUCA MOYKHO PA3NIEUTh Ha TIOCTOBOE 00OPYIOBAHKE U
ydactkoBoe obopynoBanue. s wmampix CTO, TOo ecth CraHimidi TEXHHMYECKOTO
OOCITY>KUBaHHsI 1 MACTEPCKUX, TJIE 00IIIast POM3BOJICTBEHHAS TUIOIIA/h HE Pa3IeisieTcs: Ha
MOCThl M yYaCTKU Takas KIaCCU(PUKAIMS TEXHOJOTMUECKOro OOOpYIOBAHUS HE HMEET
cMbicia.  OOIIETPUHATBIM - SBISIETCS  KJlacCH(UKaIsl  00OpY/IOBaHMS aBTOCEPBUCA TIO
(YHKIMOHATHHBIM TEXHOJIOTUYECKUM TIPH3HAKAM, TEXHOJIOTUUECKOE 000PYI0BAHKE TAICKE
Pa3MMYALOT 10 BUY UCTIONB3YEMOM SHEPTUH U BHTY MPHUBOJIA.

VYpoBeHb A(PHEKTUBHOCTH TPSTPUATHIA, 3aHUMAFOIIMXCS TIEPEBO3KAMH TPY30B,
MACCAKUPOB M OKA3aHWEM YCIAYT TI0 TEXHUYECKOMY OOCITYKMBAaHUIO M PEMOHTY
aBTOMOOWJICH, BO MHOIOM 3aBHUCHT OT TEXHHYECKOIO YPOBHS TPOHU3BOJCTBEHHO-
TEXHIYECKON 0a3bl ITHX MPEANPUSTHA. BaXXHBIM COCTABHBIM JIEMEHTOM IPOM3BOICTBEHHO-
TEXHUYECKON Oa3bl SIBJIETCS TEXHOJIOMMYECKOE O00OPYIIOBAHME, OCHACTKA W MHCTPYMEHT,
UCTIOJIb3yeMbIe B TEXHOJIOTHYECKOM TpOLEcCe MOAEp)KaHUsl aBTOMOOMIIBHOTO TapKa B

HCITPAaBHOM COCTOSHHMM.



«1 IIpoeKT aBTOTPAHCIIOPTHOI'O MPeANPUSATHS

1.1 Ucxoanble mapaMeTpbl 1Js pacuera [4]

Tadomuma 1.1 — Mcxomubie JaHHBIE

Tun npeanpuaTus Taxcomapk

Crnuco4YHOE KOJIUYECTBO IIOABHIKHOI'O
CoCTaBa
AI/I

240

Mapka noJIBUKHOIro cocrana JIAZIA-I'panTa

Bennuuna OKCIIIyaTallMOHHBIX 60000
HpO6CI'OB IJIA pacucTa, KM L

IIpoGeru cpennecyrounsie, kv Lec 200

[lepuon npoGera 1o HopmatuBHbIX TO u KP cocraBisior:

Lxro =15000 KM.
L kprr =150000 kM.
Tpynoemkocts HOpMaTuBHBIX EO, TO u TP cocTaBistoT:
t,00 =0,34uen-u.
t;0 =6,0uen-u.
t,» = 3uen-u/1000 km.
Benuuunbl npoOEroB 1 HOPMATUBHBIX TPYJAOEMKOCTEH KOPPEKTHPYIOTCS B
3aBucuMocTH OoT KYD, Mapku M MOJEnu TPaHCHOPTHBIX CPEACTB, NPUPOIAHBIX U

KJIMMaTU4eCKuX ycioBuit [1,3].

[IprpoaHO 1 KNIMMATUYECKUN PETHOH Y MEPEHHO-TEMIIBIN

VYcnoBHast KaTeropusi SKCILTyaTaluu "I
YacoBas HOpMa dKCIUTyaTaly apka MoJBUKHOTO COCTaBa, yac - 12

["ogoBast HOpMa SKCIUTYaTaIlUK PEATPUSATHS, THU Dpa 5 =365[6]




«1.2 IIpoexTHBIE pacyeTsl NpPou3BoAcTBAa padoT mo nporpamme TO u P

IIpousBoautcs pacuer konuyectsa EO, TO-1, TO-2, /11, 12 TP u
KAUTAJIBHBIX PEMOHTOB MO MPOU3BOACTBEHHOM nporpamMmme  [4]:

PacueTHbliil mpober Mexay yoopouHo-moeuHbiMu paboTamu (YMP):
Ly = Lec s Ay (l)

rae /{,, — TUKIMYHOCTh MOMKH (715 TPY30BbIX — 2-3 1Hs), npuHuMaercs /,=1
JICHb.
KoppekTupoBka nmpoOeroBbIx HOPM J0 MEPBOTO 00CTYKUBAHUS, TOCIETYIOITUX
OOCITy’)KHBaHUI U KamUTaJIbHBIX PEMOHTOB.
Hopmatussl npoOera 10 00CTy)KUBaHUS:
Ly, =200-1=200xm (2)
Lio = Lyro < Ky« K3, KM (3)
rae K, =08 - KodapUuIHreHT KOPPEKIUU HOPMATUBHBIX npoderoB 10 TO» [1] B
3aBUCUMOCTH OT yCIIOBUH dKcIUTyaranuu «(kareropuu) (tadm. I1.1.7).

K, =1 - ko3 PUIeHT KOppEeKIMKU HOPM MpoOera BIUSHUS PUPOJTHO-

KIIMMaTtudeckux (hakTopos (cornmacuo tabmure [1.1.9).
Hopmatus npoGera 10 cnivcanus 3a MOJHBIN CPOK CITY>KOBI, KM:

L, = (LKPH +08- |_KPH)-1<l K, K, =18-L,, K, K, K, (4)

rae 08-L HOPMATHUBHBIA MEXpPEMOHTHBI mpober aBromMoOuss (10
KPH

KalUTAJIbHBIX PEMOHTHBIX Bo3/ielcTBHiM) (cornacHo Tabsmie [1.1.4 u I1.1.10), km.

08-L HOPMAaTUBHBIM TIpoOEr aBTOMOOWJISI TMOCHE KamUTAIbHBIX
KPH

PEMOHTHBIX BO3JICHCTBUH, [8], KM;

K, - K03(pOUIIUEHT KOPPEKIIMH HOPM MpoOera, 3aBUCAIINN OT TUMAXa U
MOJIENId TOJIBHXKHOTO COCTaBa M CMEHHOCTH €ro paloThl (COriacHO TaOJIUIIbI
I1.1.8).

Hopwmpl mpoOeroB MammH 10 KamuTadIbHBIX PEMOHTHBIX BO3ICHCTBUM:

LKP = LKPH ‘Kl 'Kz 'K3KM (5)



rae K, =1- koahOUIueHT KoppeKuu mpodera 10 3aMEeHbI B 3aBUCUMOCTH OT
MOJIENIN TTOABMYKHOTO COCTaBa U CMEHHOCTH ero padoTsl (Tadi. I1.1.11). » [1]

«IIpo6eru apromo6miiel 10 TO noJKHBI OBITH KPATHBIMH MPOOETY 32 CYTKU
B CpeHEM, MPOOETH A0 KaUTAIBHOIO PEMOHTA — KpaTHbIMU Tipoberam 10 TO.

[Toaromy mpoBoauTCSA KOppeKkTHpoBKa MpoderoB 10 TO 1 KamuTalnbHOTO PEMOHTA:

Lio =Lece44 , kM. (6)
Lip =Lroe25 , KM. (7)
Lto = 200 » 37 = 12025 (8)

[{ukioM Ha3bIBAETCS BEIMYMHA MPOOETa aBTOMOOWJICH 1O KalmMTalbHBIX

PCMOHTOB. HHKJ’IOBOG qucCiIo O6CJ'Iy>KHBaHPlf/'I OIdHOI'O aBTOMOOMJIS:

L
N,, = ——=1 - 9UCJIO KAIIUTAILHOI'O PEMOHTA. 9)
LR'P

rae L, =Ly, - LIUKJIOBOM IIPOOET aBTOMOOUIICH.

1
o, =
g 1+ L dTO ) KTO + dTP ) KTP (10)
« 1000
rne d,,-K,,+d,-K,,=d - Cymmapueiii npoctoii aBtomoOuns B TO, TP wu

KalMTalbHOM PEMOHTE, JTHEH;
[Ipu ogHocMeHHOM pexume padbotel 30H TO u TP, mpocton aBToMoOMIIEH
COCTaBJISIOT:

d =d, -K,=018-14=0252 , 11/1000 km (11)
rne  dy =0,18 — 1u/1000 kM — 3TO HOPMBI TPOCTOS I 0OCay)uBaHus ¥ TP,
(cornacuo Tabmmunpl 11.1.2 u I1.1.7);

K4 =1,4 — yuer uzHoca MamuH (cornacHo tadbmuusl I1.1.9).

[Ipunumaem Drp = 1 neHp B ciaydae MpOCTaMBaHUS MAIIUHBI B
o0Ociy>)kuBaHUM He 0ojiee OJHOTO JHA. Y IeJIbHbIe HOPMATHUBHI MpocToeB B TO u
TP onpenensites:

D,, -1000 11000
L, 12000

~0,083 , 11/1000 kM (12)

dro =

OTHoIIEHNE BBIMOJHEHHBIX 00CTY>)KMBaHUM B TeUeHHUE 1UKIIa 3a To: [11]



d,,=d —d,, =0,252-0083=0169 , 11/1000 kM (13)

rie  Krou Krp — moneBbie ko3phULMeHTHI pacipeiesieHUs] BpeMEHH CMEHBI,
B BHUJE MPOIICHTOB IO aBTOMOOWJISIM TpU KOHKPETHOM oOOcmyxwBaHuu u TP.
Beioupaercsa Krorp) = 0,7.

1
dTO ) KTO +dTP ) KTP
1000

ar =

(14)
1+L.

D, =365 - KaneHgapHOe YNUCIIO JHEN B TONY;

o, - KO3(PPUIUEHT 0 TEXHUYECKOH TOTOBHOCTH aBTOMOOMJIBLHOTO TIApKa:)»

[5]
o, = L =0,95 (15)
r= =Y «
14300 0,083-0,7+0,169-0,7

1000

HroroByro Bean4KrHy npodera aBToMOOUIIEH 3a IO/l BBIYUCIUM 10 (popmyiie

[3]:

deL 0,35.400000 -
p—l ) p— u ) — —, ) — p— e .
Dpu D+Dyp e Ny 1000 + Dype Ny 1000 +31.1=140+31=171 1HCHU

rae D - KOJWYEeCTBO JHEW B rofy Korja aBToMoOusib npoctauBaeT B TO-2 u TP;

Ywucno oO6Ccay)KUBaHUM OHOTO aBTOMOOMIIS B TOA;: » [14]
L, =365-4,-L.-a, kM (16)

rae A, — Koa-BO aBTOMOOWIEH (B OJTHOPOJIHOM I'PYIINeE);

KoadduimeHT ucnonbp3oBanus aBToMoOueH onpeaenum mo hopmyiie:

a,=—- o, K, (17)

rne D-=305 - Bpems paboThl B Hapsi/ie OJBUKHOTO COCTaBa B TOJI, JTHEI;

D, =365 - xonuuecTBO KaJIeHJAPHBIX JTHEH B TOY, THEH;

K, = 0,93...0,95 - xosdduimeHT, KOTOpbI YYUTHIBAET CHUKEHHUE BBITYCKa
ABTOMOOWJISI HA JIMHUIO TIO Pa3JIMYHbBIM MPUIHHAM;

305
=P 095.004=075
%~ 365 (18)

u



L, =365-180-300-0,75 =14782500 (19)
Yuciio crimcbIBaeéMEBIX 3a ron aBTOMOOWJIEH:

NT o by 14484112 oag (20)
L, 172800

KonudecTBo 0OCTy)KMBaHHMI OIHOTO aBTOMOOWJS 3a TOJ OMPEISTUM IO
dopmyram 21-25 [3]:
N/, =24, =2-180 =360 (21)
riae 2 — koa-Bo CO aBTOTPaHCIIOPTHOTO CPEJCTBA B TOly (PEKOMEHI0BAHO
BeINOJIHATH CO cornacHo rpaduky TO B 30ne TO).

L, _\r 14782500

NI = L
ro T 12000

~85,5=1146 (22)
LTO

CyTtouHasi mporpamMma IO TEXHUYECKOMY OOCIY>KHBAaHUIO aBTOMOOMIIECH

onpenensercs no ¢popmynam 1.23 [3]:

N7, +N¢, 1146+360

41 23
D 365 (23)

NCTO =

pab

B cooTBeTcTBHE C TaHHBIMU MOJIOKEHHUS 110 TEXHUYECKOMY OOCTY>KMBaHUIO
aBToMoOmiel auarHoctupoBanue J[1 mpousBomutcs mnepex TO, mocrne
3aBepienust TO a tak e nmocne TP, onpenensem o popmyine 24 [3]:

Npy = ZNgo + O Npppy, =1146+114,6 =1261 (24)
rae Ny, - IporpamMMa IpPOBEINEHUS ITUArHOCTHKM 3a roia Ha mocrax /1 no u

nocne 3aBepiieHus TP;
Nip =01e 2Ny, =01.1146 =114,6 (25)
Pacuer romoBo# mpon3BOACTBEHHON MPOTPAMMBI JJIsl TPYIIIBI aBTOMOOMIIEH
npousBeneM o popmynam 26-30 [3]:
HuarnoctupoBanue [I2 mpoumsBogutcs nepen TO a takxke no mocie TP,
omnpezaenseM 1o dpopmyie 26 [3]:
Npp = ENpo + Ny, =1146 + 229 =1375 (26)

rae N,y - 9YMCIIO TUATHOCTHYECKMX BO3IEHUCTBHI B TOLy Iepen U mocie TP:

Ny = 0,2+ N, =0,2:1146=229 (27)
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IIpousBeneM pacdyer CyTOYHOM MPOTPpaMMbl 10 JIMATHOCTHUPOBAHUIO

aBTOMOOMIIbHOTO mapka [3]:

N
Ny =~ = 12604y (28)
D 305
pad
N
Ncaz =—2 = —1375 =45 (29)
Dpa6 305

KonnyecTBO KOCMETHYECKUX MOEK MaIllH 3a romd.

L, 14782500

N = = 49275 (30)
™M LoD, 30041
Ny =16+ (> Ny )=16-(1146) = 1834 (31)
KonuyecTBO MOEK aBTOMOOMIIEN B CYTKHU:

New = Ny _ 49275 _ o0 (32)

D5 365

N 1834
™MD 365 (33)

pab

1.3 «IIpoeKT roaoBbIX 00HeMOB PadoT MO MpeanpPUuATHIO» [31]

[IponsBeneM KOPPEKTUPOBKY BEJIMYUH HOPMATUBHBIX TPYAOEMKOCTEH
TEXHUYECKOTO OOCITYy)XMBaHMSI M PEMOHTOB aBTOMOOWJILHOTO TMapka Mo

3aBucumocTsam 34-39 [3]:

teo = timo « K, o Ko o K, wem-u (34)

to = tuo « K, o Kg o K, wen-u (35)

tp =ty o K oK, e Ko K, e K o K|, ter-u (36)
t,, =0,3+1.1.0,4 =012 (37)

t,, =6¢1.1.08=48 (38)

tp =3.08.1.1.1.0,9.08=173 (39)
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rae K, - 70Jisi KOppEKTUPOBAHUSA HOPMATUBHOM TPYAOEMKOCTH B 3aBUCUMOCTH OT

KOJIMYECTBA OOCITYKUBAEMbBIX aBTOMOOWUJIEH;

K, - Koa(b(bHuHeHT HUCIIOJb30BaHUsI MeXaHnm3auuu, K,, =04 U1 30HBI EO,

K,, =0,8 It 30H 00CITyKMUBatoImuX Bo3encTBuii u TP.

I'onoBbie 00BeMEBI Bo3aenicTuii mo TO u TP:

Tux = Ny oty geiI- (40)
Ty =Ny oty Yen-u (41)
T = Z N, ot,, deI-d (42)
LDy @ ot < An
T, = ra yen-y 43
TP 1000 ( )

T, =49275.0,12 =5913
T,w =1843.0,12 =22116
TTO = 1146 ° 4,8 = 5501

~ 300.365.0,95.1,73.180
1000

= 32393

TTP

1.4 TomoBass TPYA0EMKOCTh CaMO00CHY:KHBAOIIUX pador B

OpraHu3anuu

O0beM TOMOBBIX camoobOcuyxuBatomux pador mo ATII mpoussemem 1o
bopmyiie 44:
Te = (TEO +T+T, +TTP)' Ke (44)

rne K. =015 - koaddunuent padot mo caMmooOCIyKUBaHUIO (BBIOpaH OT

kosmmuecTBa maiunay» [2] 100... 300).

T. = (5913 + 221+ 5501+ 32393). 0,15 = 6604 yen.-u.
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«1.5 IIpoekTHBIE TaHHBbIE MOAPA3AeJIeHUI MPeANPUATHS

1.5.1 /luarnocruyecknii yuacrok [23]

YyacTok TmpeaHazHa4YeH I YCTAHOBJICHHUS TEXHUYECKOTO COCTOSHHUS
TPAaHCIOPTHOTO CPEACTBA, BBISBICHUA JACPEKTOB M HEUCIPABHOCTEH Tmepen
HayajoM PEMOHTHBIX paboT 0e3 MpoBeaeHUS pa300POUHBIX padoT.

TpynoemMkocTs paboOT MO AMATHOCTUPOBAHMIO JIJISI BCEX BHJIOB TEXHUUYECKHUX
BO3JIEUCTBUI cymmupyercs u pacnpenenserca Ha 1 u 12 [3]:

Ty =T+ Tpy, =848 (45)
rae T, - TPyILOEMKOCTh padoT 1o quarHoctupoBanuio npu TO;

TT P,

;= TPYLOEMKOCTb PaOOT 110 TMArHOCTUPOBAHMIO IIPH TEKYIIEM PEMOHTE;

Tpynoemxocts JI1 u JI2 onpenenum no popmynam 1.51-1.52:
T,=06.T, (46)
Tp=04.T, (47)
T,,=06.T,=0,6.1198 = 719 Y& —u.
T, =04.T, =0,4.1108 = 479 Y&/ — Y.
B cooTBeTcTBHE ¢ TIOJYyYEHHBIMU 3HAYEHUSMH PACUu€TOB TOIOBOM
MIPOU3BOJICTBEHHOM MPOTpaMMBI PabOT MO TUarHOCTHPOBAHUIO M TOAOBOTO 00heMa

paboT, ompeAeNuM BEIMYMHY TPYAOEMKOCTU IUArHOCTUPOBAHUS ISl OJTHOTO

aBTomoOus o gopmyne 1.53-1.54:

t, - NTLH (48)
o= (49)
ty = 172_1691 =0,57 wer.—u. (50)
o= % =0,34 Yen.—u. (51)

llanee OIpCACIUM TAKT U PUTM IIOCTA AUArHOCTHUKHU.
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TakT mocrta mnpencTaBiseT coOONW BpeMs HAXOXKICHHS TPAHCIOPTHOTO

CpeACTBa Ha MOCTY.

rac Pﬂ =1 - IMPUHATOC IJIA IMTOCTA YUCIIO PA3HO CMCHHBIX pa60‘{I/IX;

(52)

(53)

t, =3 - Bpems yCTaHOBKH aBTOMOOWJISI Ha MOCT, a TaK K€ Che3/a C MoCTa,

MUH.;
I
Ty = 057:00 5 _ 37,2 MUH. (54)
4
T = 034-00 5 _ 23,4 MUH. (55)
[IpousBoauM pacueT puT™Ma MocTa, BpeMEHHOM MHTEPBAJI CXOJIAIIUX C TIOCTa
aBTOMOOUJIEH:
T,z «60
R o= 22— (5 6)
N Cla1
R 57)
NCHZ
rae T,; =3 - JIUTEILHOCTh padOTHI TOCTA TUATHOCTHPOBAHUS;
N, - CyTouHas (CMeHHas) nporpaMMa paboT IO AUarHOCTUPOBAHMUIO.
8.60
R, =—— =117 MUH. (58)
8.60
Ryp= =106 MUH. (59)
[Ipow3BoguM pacdyeT 4dHCiIa CHEMUATU3UPOBAHHBIX TOCTOB padOT TI0
JIUarHOCTUPOBaHMIO [3]:
T
Xy = —— (60)
o Rm Ty
T
Xy = =42 (61)
R My

rae n,, - KoahPUIMEeHT UCTIOIB30BAHMS BPEMEHH paboyero mnocra.
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37,2

= _-042~1 62
AM117.0,75 (62)
23,4
=297 _029=~1 63
" 106.0,75 (63)

B c¢Bsi3u ¢ MaibIM 00BEMOM JUArHOCTHUYECKHUX padOT MpHHHMaeM | TocT
nuarHoctuku J{1 u 1 moct, Ha KOTOPOM OyIyT IPOU3BOAUTHCS padboTh J12.

1.5.2 Y4acTok TeXHHYECKOro 00cayKuBaHusi [4]

B COOTBETCTBUE C TIOJTYYCHHBIMU 3HAYCHUSAMHU rOZI0BOTO
IPOM3BOACTBEHHOTO 00beMa TO M roIOBBIX TPYAO3aTpaT ONMPEACITUM TaKT U PUTM
nocta TO.

TakT mocTta mpencTaBisseT coOOW BpeMs HAXOXICHHUS TPAHCIIOPTHOTO

Cpe/CTBa Ha IMOCTY.

T = Tro - T = 5501-1198 = 4303 (64)
T. 4303
t, =—10 - 2" _375 65
%N, 1146 ©9)
ry = 10000y 375460 5 5o (66)
PTOl

rae P, = 2npuHATOE Ui IIOCTa YUCTIO PA3HO CMEHHBIX Pa00YHX;

t, =3 - BpeMsl YCTaHOBKM aBTOMOOWJIS Ha TMOCT, a TaKXkKe Che3/la C MOCTa,
MUH.;

[IpousBoaum pacuer putma noctoB TO, BpeMEHHOM MHTEPBAI CXOISIINUX C
MOCTa aBTOMOOMJICH:

R, = 10s*%0 (67)

NCTO

rae T,; =8 - 4achl pabOTHI MOCTOB BO3JIEHCTBYIONINX OOCTYKUBAHUIA;

N, - cyrouHoe uncio Bo3aeiictsuii noctos TO.

8460
41

Rio =117 (68)

[TpousBoaum pacuet nocToB crnenuann3npoBaHbix mo TO [3]:

Xpg = 22— (69)
Rio* My
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228
™ 117.08

3,7 ~4 (70)

T7e 7, - COCTaBJISIIONIAs BpEMEHHU paboyero mnocra.
[Ipunumaem 2 nocra TO.
Pa3mep muiomaau paccyuThIBAEMON 30HBI:
Fro = Xyop » Ty o Ky =448,02.6,5=208,5 m? (72)
rie f,=A4-B=78 M? - pa3Mep IUIONIAAN aBTOMOOWIIS B TIPOSKIIHH;
k,, =65 - KO3h(UIMEHT y9eTa pacCCTAaHOBOYHOM TJIOTHOCTH TMOCTOB;
A = 4,46 M — yTMHA aBTOMOOWJIS TIO TIACIIOPTY;

B=1,8 M — XUPUHE aBTOMOOWIIS TIO MMACTIOPTY.

1.6 «PacyeTHble IUIOIIATH CKJIAT0B M TeXHUYEeCKUX nmomemennii [10]

1.6.1 ILinomaap CKJIAA0B MO yAeJIbHBIM HOPMATHBHBIM Npoderam

A
o= g K Ky Ky o Ky Koy Ky Ty (72)

rac fyﬂ - yACIbHaA ILIOHmIAAb CKIAJICKOI'0 IMTOMCHICHHUA OIIPCACICHHOI'O

Buaa,» [17]

«1.7 «OnpeaesieHne nNpeaBapuTEeIbHONI NMPOU3BOJACTBEHHON MIOIIAAH

KopIyca

F=> F.K=2577,6.110=2835 M (73)
rue Z F=2577,6 -cyMMma IUJIONIa[EH MPOU3BOICTBEHHBIX MOIPA3ACICHUM,

OTACJIOB, HOMGHICHI/Iﬁ CKJIaACKHUX U OBITOBOTO Ha3HAYCHUS.

K =110 - ko3 PULIMEHT, TAHUPOBOYHOU MpopadOTKH 1iowmanei. » [27] [12]
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«1.8 Pa3paborka pado4ero npoeKTa IIMHHOIO OTACICHUS

1.8.1 OcHamenne oTaes/ieHHsi NPOM3BOACTBEHHBIM» [3] 00opya0oBaHMEM

[To neneBoMy Ha3HAYEHHUIO TEXHOJOTMYECKOE OOOPY/IOBAaHHWE JCIHUTCS Ha
oTpacieBoe  O0Opy/JOBaHHME, HalpUMEP  JIBYXCTOCUHBI  aBTOMOOWJIBHBIM
MOJbEMHHUK, TOPMO3HOM CTEHJ| W OOIENPOMBIIIIEHHOE O0OpyAOBaHHE — 3TO
JIOMKpaThI, KpaH-0aku 1 TOMy 1mojo0HOe. B 3aBUCHMOCTH OT MecTa IPUMEHEHUS
000OpyZI0OBaHUE aBTOCEPBHCA MOKHO pa3/IeIUTh Ha MOCTOBOE OOOPY/IOBaHUE U
yuacTkoBoe obOopyaoBanue. st manbix CTO, TO ecTh CTaHIMN TEXHUYECKOTO
oOCITy’)KMBaHUSI M MACTEPCKUX, TJe oO0IIas NpOU3BOJCTBEHHAs IUIOIIAIb HE
paszensieTcss Ha TOCThl M YYacCTKHM Takas KilacCHU(UKAIMS TEXHOJIOTHYECKOIro
000py10BaHUsI HE UMEET CMBICIIA.

1.8.2 Anasn3 000py10BaHUA )il BUIOB BBINOJHAEMbIX Pa00T

[To ypoBHIO crienuann3auy pa3andyaoT YHUBEPCAIbHOE, UCIIOIb3YEMOE JIs
pa3HBIX BHUAOB pabOT WM MoOJeledl  aBTOMOOWJIeH, |  CIEUHAIBHOE
TEXHOJIOTUYECKOe 000pyI0BaHUE.

B HeaBTOMaTH3MpOBAaHHOM OOOPYIOBAaHWUU MEXAHU3UPOBAHBI  TOJIBKO
OCHOBHBIE TEXHOJIOTUYECKHE TIE€PEXOJbI, BCIIOMOTaTEIbHBIE  BBITTOJIHSIIOTCS
BPYUYHYIO.

B yacTMuHO aBTOMAaTH3UPOBAHHOM OOOpPYIAOBAaHUU YacCTh JJIEMEHTOB
ONEpalMy  BBINOJHSAETCS aBTOMAaTUYECKH, HAlpUMEpP OCTaHOB, IEpeMeHa
WHCTPYMEHTA U TOMY IOJO00HOE, a YacTh BPYUHYIO — 3TO 3arpy3ka, KOHTPOJIb U
TOMY MOJ00HOE.

B aBTrOoMatu3mpoBaHHOM OOOpPYAOBAaHUU BCSl OMEpalus BBIMOJIHSAETCS O€3
y4acTHs YEIOBEKA.

COBOKYMHOCTh JIBYX W 0OoJjiee eAUMHUIl 000pYAOBaHUs, 3aICHICTBOBAHHBIX B
€MHOM TPOU3BOJCTBEHHOM IPOIIECCE MOTYT paccMaTpUBATHCS KaK OTIEIbHBIC
KOMITJIEKCHl  TEXHOJIOTMYECKOro oOopyaoBaHusi. CHcTeMa TEXHOJOTHYECKUX
MalllUH ¥  amlaparoB, paCMOJOXKEHHBIX OTHOCUTENIBHO JIpyr Jpyra B

TEXHOJOTMYECKOU IIoCJICA0OBATCIIbHOCTH, 06pa3y10T ITOTOYHYIO JIMHUIO.
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Texnomoruyeckass OCHAacTKa WM MPHUCHOCOOJIEHHE — OTO OTIAEIbHOE
YCTPOMCTBO, yCTaHABIMBAEMOE Ha TEXHOJOTHYECKOE O0OpyIOBaHUE WU
UCIIOJIb3YyEMOE ABTOHOMHO JUIsl YJIYYILIEHUS KayecTBa W3JAENUs, CHIKEHUS
TPYJOEMKOCTH,  MOBBIIMICHUS  MPOM3BOAUTENBbHOCTH  Tpyaa. CraHOYHBIE
IPUCIIOCOOJIEHNUS MCIOJNB3YIOT JJI 3aXBaTa 3aroTOBOK, KOHTPOJS U T.II.
OpraHn3alMOHHO-TEXHOJIOTUYECKYIO OCHACTKY 4acTo Ha3bIBaIOT
BCIIOMOTaTeNIbHBIM 00OpYIOBAaHUEM, KOTOPOE CIYXKHUT JJIS YIYyYIIECHUS YCIOBUM
TpyZAa, MOBBILIEHUS KYyJIbTYphl IMPOU3BOJCTBA — O3TO TEIEKKH JUIsI NEPEBO3KU
arperaToB, KOHTEMHEPHI C HHCTPYMEHTOM, MEPEABUAKHBIE CTOMKH U T.II.

Oco0yro rpyniy OCHACTKH COCTaBJISIOT CPENCTBA U3MEPEHUS U KOHTPOJLS, a
TaK)Ke€ IMarHOCTUYECKUE YCTPONUCTBA U MIPUCIIOCOOIEHUSI.

NHCTpYMEHT — 3TO OpyAHME YEIOBEYECKOrOo TPyAa WU HCIOIHUTEIBHOTO
MEXaHU3Ma MalIMHbL. Pa3nu4aroT MHCTPYMEHTBL: pPYYHBIE, CTaHOYHBIE U
MEXaHU3UPOBAHHBIE, KOTOPBIE TAK)KE€ MOKHO Ha3bIBaTh PyYHBIMU MallMHAMU

1.8.3 O0ocHOBaHHE OLICHKH KA4YeCTBA TEXHOJIO0THYECKOro 000py10BaHU

B IBYXMOTOPHBIX M YETBIPEXMOTOPHBIX IOABEMHMKAX IPU NapaJICIbHOU
paboTe AaCHMHXPOHHBIX JJIEKTPOABUTATENIEd W pa3sHOM HX 3arpy3ke 3a Ccuer
IPOCKaJIb3bIBAHUSI MAarHUTHBIX MOJEH CKOPOCTh BpallleHUsI POTOPOB MOXKET ObITh
paznuyHoi. CUHXPOHHOCTh Bpall€HUS BUHTOB CTOEK U MOABEMA KAPETOK MOXKET
0o0ecreunBaTbCsd C IMOMOINBIO BJIEKTPOHHOM CHCTEMBI CIIEKEHHUS 33 YacTOTOU
BpallCHUs JABUTaTeNIel BPAIAalOTCSl BUHTHI, & B YETBIPEXCTOCUHBIX — TallkH, a B
HEKOTOPBIX KOHCTPYKUHUSX UCIOJIb3YIOTCS BPAIlatOIIUECS BUHTHI.

['unpomexaHrueckrue aBTOMOOWJIbHBIE TTOJIbEMHUKH OBIBAIOT C OJIHUM WM
JBYMS IUTYHKEPHBIMU LIWIIMHApaMu. [101BHKHBIE KapETKU ¢ ITOJbEMHBIMU JallaMu
OOBIYHO CBSI3HBI TPOCAMH, CHUHXPOHU3UPYIOIIMMHU JIB>KEHHE Jial. Tpochl,
CBSI3BIBAIOLIUE TOJIBUKHBIE KapETKH, MOTYT OBITh MPOMYIICHBI, KaK MOKa3aHO Ha
CXEM€ IO BEpPXYy CTOEK, TaK W IO HU3y croek. IIpm Takoi cxemMe HE TOJBKO
CUHXPOHU3UPYETCS TIEPEMEIICHUE KapeToK, HO IMpeAOoTBpallaeTcsl aBapuiiHOE
najieHue aBTOMOOWJIS TPHU pa3pyUIeHUH IUIAHTa TUIPABINYECKUX IMIIMHIPOB.

[logbeMHUKH ¢ OJHMM UWJIHHAPOM 0053aTEIbHO COAEPKAT CTPaXOBOUYHBIN
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MEXaHU3M, HallpuMep B BHUJE TUIAHKU C 3yObsIMH WM OTBEPCTUSMHU, B KOTOPHIE
MpU MAJCHUU KapeTKU BBOJUTCS cTOomopsAmni kinH. CpaBHEHUE JIOCTOMHCTB U
HEJIOCTaTKOB MOJBbEMHUKOB TOKAa3aHO Ha rpauKax CpPaBHUTEIBHOIO aHaIHU3a.
OHOIUTYH)KEpHBIE THAPABINYECKUE MOABEMHUKH UMEIOT OMOPHYIO YacTh B BUJIC
YeThIpeX MOBOPAYMBAIOIIMXCSA BBIIBIXKHBIX Jall ¢ OOPE3WHEHHBIMH YIOPAMHU.
HunuHapel ABYXIUIYHXKEPHBIX MOJIBEMHUKOB pACCTAaBIEHBI APYr OT JApyra Ha
pPAcCTOSIHMM, COOTBETCTBYIOIIIEM IIMMPUHE Ky30Ba aBTOMOOWIS, a Ha KOHIIAX
HITOKOB 3aKPEIUICHbl OMOpPHbIE TUIOMIAJKH ¢ OOPE3UMHEHHBIMU YIIOpPaMHU B JHUIIE
Ky30Ba.

[IITokn TUAPOUWIMHAPOB TAKUX TMOJABEMHHKOB BOCIPUHUMAIOT BCE
Harpy3ku, BKJIOYas HE TOJBKO CXKUMAlollMe, HO W u3rubaromme, Koraa
KOOpPJIMHATHI LEHTpa Macc IMOJHUMAEMOI'0 aBTOMOOWJISI HE COBIAJAET C OCHIO
mroka. [Ipu 3TOM, TIpexzie Bcero, OCIOXKHsIETCs paboTa yIUIOTHEHUs ITOKa. B
HIKHEM COCTOSIHMM OIIOPHBIE 3JIEMEHTHI NOABEMHUKOB PACIOJIAratOTCs B HUIAX
MOoJla W 3aKPBITBl CBEPXY KpPBIMIKOM HA YPOBHE II0Jd, YTO MCKIIOYAET
3arpOMOJKJICHUE ITPOU3BOACTBEHHOIO ydacTkKa. HemocrtartkoM OJHOIUTYH:KEPHOTO
MOJbEMHUKA SIBJISIETCS] TO, YTO BBIJIBUYKHBIC JIAMbl OCIIOXKHSIOT TOCTYII K arperary
aBTOMOOWJIS. JIBYXIUTyHKEpHBIE TOIBEMHUKH ATOTO HEJOCTaTKa HE UMEIOT, a
TaK)Ke MO3BOJISIOT CBOOOJHO OTKPHIBATH JIBEPU aBTOMOOWIIS,, YCTAHOBJIEHHOTO Ha
MOJBEMHUK. DTO BBITOJJHO OTJIMYAET X OT JIBYXCTOCUHBIX MOIbeMHUKOB. [1Inpoko
UCTIOJIB3YIOTCSL U JIPYTU€  KOHCTPYKTUBHBIE  BapUaHThl  aBTOMOOMIIBHBIX
MOJBEMHUKOB, MPHUMEPHI KOTOPBIX MOKa3aHbl Ha ciuaiiae. Ha naHHBII MOMEHT
4acTO HWCHOJB3YIOTCS HOXHUYHBIC TOJIBEMHUKH, KOTOPHIE MOTYT IOJIHUMATh
aBTOMOOWJIb Yepe3 ero KoJyieca Mocje ero Bhe3/la Ha OmylIeHHbIe m1aThopmbl. 3a
CYET YCTAHOBJICHHBIX Ha IUIaTopMax  JOMOJHUTEIBHBIX  HOXHUYHBIX
MOJABEMHUKOB, YINUPAKOIIMXCA B JHHUIIEC Ky30Ba MOXHO BBIBEIIMBATH KOJECa
aBromMoOumsi. HOXHUYHBIE TMOABEMHUKH OOBIYHO HCIOJB3YIOT BMECTO
YETBIPEXCTOCYHBIX MOJBEMHUKOB.

[TogbeMHUKN ¢ KOHCOJBHOW TOIBEMHON KapeTKOW, KOTOPHIE MOTYT OBITH

CTallMOHApPHBIMH U ICPCABHIKHBIMU, IPUMCHAIOTCA PEAKO, IIOCKOJIBKY IMOIICPCUMHA
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KapeTKHl OrpaHMYMBaeT JOCTYNl K arperaram aBToMoOuis. [ uapaBiuueckuit
MpPUBOJ  TaKXKe HCHOJB3YeTCS B  KOHCTPYKLUMH, MaHTOrpaHBIX U
napauieorpaMMHbBIX, MNOABEMHHUKOB. [IpoOieMHBIM MOMEHTOM  TaKHX
IIOJBEMHUKOB SIBJISIETCA CTParuBaHUE OIOPHBIX IUIOIIAJOK B MOMEHT Hayala
IoaAbEMa, KOrja BEPTUKAJIbHAS COCTAaBJIAIOLIAs CUJIbI LITOKA HAKIOHEHHOI'O

HUIMHIpA Maia.

BriBon:

3ammuTa OT aBapUHBIX MAJACHUN TPHU OTKAa3e TUAPOCUCTEMBI JAHHOTO
TUIIA IOILEMHUKOB OCYIIECTBIISICTCS MTOCPEACTBOM CKOJB3SIINX
MEXaHUYECKUX yIOpOB " JIOIIOJIHUTEIILHBIX UJIAHIPOB 503071
AJICKTPOMArHUTOB, IMOJHUMAKOIINX COOAYKH yIOPOB TMPHU OIyCKAaHUH
aBTOMOOMIJIS.

Ha yvacTkax BBINOJHEHUS [HHOMOHTQXHBIX pPabOT HCIOIB3YIOTCS
CIEIMAIbHBIE  IMOJBEMHUKHU, oOecrieunBaOIE  MOIBEM aBTOMOOMIIA,
JIOCTATOYHBIM ISl CHATHUS Kojec. Takue MOABEMHHUKH MOTYT MMETh HE TOJBKO
TUAPABINYECKAA, HO ¥ MHEBMATUYCCKUNA TPHUBOJ C HCIIOIH30BAHUEM DPE3NHOBBIX

MOJTYIIEK.
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2 Pa3pa0oTka KOHCTPYKIMHU

2.1 Texanueckoe 3a1aHue

2.1.1 HaumeHnoBaHue U 00J1acTh NpUuMeHeHus» [1] pa3padoTku

CpokM TEXHUYECKOrO0 3aJaHusl [JOJDKHBI COOTBETCTBOBATH CPOKaM B
JIOTOBOPHBIX JOKyMEHTax. Pa3paboTka BBINONHAETCA MO 33JaHHUI0 Kadeapsl
«II2A», coryiacHo clenyIoIuX 3TarnoB pa3padoTKu:

— Pa3pabotka T3;

— Pazpabotka TII;

— Paboyast KOMITIOHOBKa;

— YepTexu aeranei;

— Pa3pa0oTka TeXHOJIOTHYECKOT0 Mpoliecca.

OTall TEXHUYECKOTO MPOEKTa M0 pPa3felny KOHCTPYKTOpPCKAs JOKYMEHTAaIHs
COIJIACOBBIBAETCS C PYKOBOJMTENIEM U KOHCYJIbTaHTaMH 110 Kadenpe [1DA.
YcTpoiicTBO mpeacTaBisieT coOOM MepeABMKHON MNOABEMHHMK i paboT 1o
IIPOEKTY, YTO MO3BOJISIET KCIOJIb30BAaTh BO3MOKHOCTH COOPOYHOTO IMpoliecca Npu
MaKCUMAaJIbHOM YITPOILEHUH TEXHOJIOTMYECKUX MPOLECCOB CO3JaHUs U OCHALICHUS
aBTOMOOMJICH. Y CTPONCTBO OCHAIIACTCS CUIIOBBIM 3JIEMEHTOM — THAPOLMIIMHAPOM
NPsIMOTO ACMCTBUS, C MPUBOJIOM OT MACIISIHOTO Hacoca.

YCTpoHCTBO NpeNHa3HAYEHO [UIi IPUMEHEHHs B  OTACJICHHSIX IO
«TEXHUYECKOMY OOCITYKUBAHHUIO U pEMOHTyaBTOMOOMIEH» [13].

HenoctatkoM  OJHOIUTYHXEPHOTO  MOJBEMHUKA  SIBISIETCS TO, YTO
BBIIBIJKHBIE ~ JIallbl  OCJOXHSIOT ~ JOCTYl K  arperary  aBTOMOOWJIS.
JIByXIUTyH>KEpHBIE TOABEMHHUKHN 3TOTO HEAOCTATKa HE UMEIOT, a TAKXKE MO3BOJISIIOT
cBOOO/IHO OTKpBIBaTh JIBEpUM aBTOMOOWJISI, YCTAaHOBJIICHHOTO Ha MOABEMHHUK. JTO
BBITOJJHO OTJIMYAET UX OT JBYXCTOEUYHBIX MOJABEMHHMKOB. HacTo HMCHOJB3YIOTCS
HOKHUYHBIE TOJBEMHUKH, KOTOpPbIE MOTYT MOJHMMATh ABTOMOOWJIb 4Yepe3 €ro
KOJIeca MOCJIe €ro Bbe3/la Ha OMyIIeHHbIE TUIaT(GOpMbl. 3a CYUET YCTAaHOBJIEHHBIX Ha

HJ'IaT(i)OpMaX JOMOJHUTCIIbHBIX HOXHHWUYHBIX ITOABEMHHKOB, YIIMPAIOMIUXCA B
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JTHUIIIE Ky30Ba MOXXHO BBIBEIIMBATh Kojieca aBToMoOwnsa. HoxxHWYHBIE
MMOTbEMHUKH OOBIYHO MCTIOIB3YIOT BMECTO YETHIPEXCTOCUHBIX TTOTbEMHHUKOB.

[TogbeMHUKN ¢ KOHCOJBHOM MOJBEMHON KapeTKOM, KOTOpbIE MOTYT OBITh
CTAIlMOHAPHBIMU U TIEPEIBYKHBIMU, TTPUMEHSIOTCS PEIKO, TTIOCKOJIbKY ITOTIepEYHHA
KapeTKH OrPaHUYMBAET JOCTYII K arperaraM aBTOMOOMIISL.

2.1.2 IIpunnun padoTsl ycTpoucTBa) [15]

[TonpeMHUK aBTOMOOUIICH «IpeaHa3HA4YEH ISl COOPOYHBIX pabOT MpoeKTa
IpU BBINOJHEHUH PEMOHTHBIX paboT. Cxema yCTpOHCTBa MpejcTaBieHa Ha
pucyHke 1.

2.1.3 Ha3zHa4yeHune 00beKTa

VYerpoiicTBO I mobeMa  aBTOMOOWJIEW UM TPaHCTIOPTHPOBKM — arperaros,
npeIHa3HAaYeHHOe [UIS ToabheMa Y3JI0B, paboTaeT B pPEKUME BBIIOJHEHUS
COOPOUYHBIX U PEMOHTHBIX padoT.

Ncrounnku pazpabotkm» [21]

I'mnpomexanndeckue aBTOMOOWIBLHBIE MOABEMHHUKH OBIBAIOT C OJHUM
WX  JABYMS IUTYHXEpHBIMU — muiuHApamu. [loaBHKHBIE KapeTKu ¢
MMOTbEMHBIMH JIallaMU OOBIYHO CBSI3aHBI TPOCAMH, CHHXPOHH3UPYIOITUMHU
JBMOKEHUE Jam. TpocChl, CBA3BIBAIOIINE MOJBUXKHBIE KApETKH, MOTYT OBITh
MPOIYIIEHBI, KaK MOKAa3aHO HAa CXEME PUCYHKa, KaK M0 BEPXY, TaK U MO HU3Y
CTOEK.

[Tpu Takoit cxeme He TOIBKO CHHXPOHHU3UPYETCS IMepeMeleHne KapeToK, HO
U TIpeJOTBpAIlaeTCsl aBapuiiHOE TaJCHHE aBTOMOOWIIS MpPU pa3pyIICHUH IIJIaHTa
THAPABINYCCKUX ITUIHHAPOB. [oMbEMHUKN C OJHUM MHJIMHIPOM O00S3aTEIHHO
coJiepKaT CTPaXOBOYHBIM MEXaHU3M, HalpUMeEp, B BUJE IUIAHKH C 3YObSIMU WJIH
OTBEPCTHUSMH, B KOTOPBIC MTPU MAJACHUH KaPETKU BBOIUTCS CTOTIOPSIITNI KITHH.

['mapaBnuka B cuity cBOe KOHCTPYKIMH o6sagaet 6onpirm KIT/.

2.1.4 YcioBus 3KCILTyaTalu pa3padoTku

I'mapaBnudecknii MPUBOM TaKKE€ HCHOIB3YeTCS B KOHCTPYKIIHH,
nmaHnTtorpagHpIX © TapajUIEIOTPAMMHBIX, TOABEeMHHUKOB. [IpoOGieMHBIM

MOMCHTOM TaKHUX INIOABEMHHUKOB ABJIACTCA CTPpAaruBaHUC OIIOPHBIX INIOHIAA0K B
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MOMEHT Hadajia MoJAbheMa, KOTJla BepTHKaJIbHAS COCTABJISONIAS CHJIBI IIITOKA
HAKJIOHEHHOTO HWIMHApA Maia (CM. pUCYHOK 1).

OnHoruTyH)XepHBIE THAPABIMYECKUE MOABEMHUKNA UMEIOT OMOPHYIO YacTh B
BU/IC YETHIPEX TTOBOPAYMBAOIINXCS BBIIBIKHBIX JIAIl ¢ 0OPE3NHEHHBIMH yIIOPaMHU.
[MumuHIpsl ABYX IUTYH)KEPHBIX MOJIBEMHHKOB PACCTaBICHBI JAPYT OT JApyra Ha
PacCTOSIHUM, COOTBETCTBYIOIIEM IITUPHHE Ky30Ba aBTOMOOMIS. Ha KOHITaX MITOKOB

3aKPCIIJICHBI OITOPHBIC INNIOIIAJIKHU C O6p€31/IHeHHBIMI/I ylopaMu B JHHUIIC Ky30Ba.

1 — «croiiku, 2 — iargopma 3 - OCHOBaHUE

Pucynok 1 — Cxema nepeaBuKHOTO MOABEMHUKA
[TapameTrpbl OABEMHUKA:
I'pyzonoaseMHocTh — 2500 KT
BricoTa mognrema — 950 Mmm;

Macca nogremManka — 650 kr.

2.2 Texnuueckoe npeajoKeHne

CyiiecTByronue KOHCTPYKIIUHU HE00XO0IUMO paccMoOTpeTh u

MIPOAHATIM3UPOBATh, UCXOJIA U3 YCIOBUN MOAOOpPA M COOTBETCTBUSI TEXHUUECKOMY
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3aJIaHUIO.

Paccmotpum Gosiee moapoOHO OMHMCAHWE aHAJIOTOB M WX XapaKTEPHUCTHK)
[1]

2.2.1 ABTOMOOWIbHBII MOABLEMHUK ¢ MHeBMONIPUBOaoM «N634-4,5)

[MogpeMHUK HOXHUYHBIING34-4,5 wu3roraBiauBaeTca Oosiee 9 ier. Panee
MOJJTbEMHUK Ha3bIBAICS «N634-4,5». Mojenb BBITOJHO OTIMYAETCS OPUTHHAIBHOU
KOHCTPYKITMEH, oOecrmeunBaronel ymoOHyH yCTaHOBKY aBToMoOWiIs 0e3
WCIIOJIb30BaHUs IOMIOJIHUTEIBHBIX YCTPOUCTB (PUCYHOK 2)» [2].

[IpeumyiiectBa MOJABEMHHMKOB — 3TO  BO3MOXHOCTh  MOJHHMATh
aBTOMOOWJIbL Ha JIIOOYI0 YAOOHYIO sl pabOThl BBICOTY, JIETKO MOJBO3UTH U
OTBO3UTh CHSTBIE C aBTOMOOWMIIS arperaThl. [I0beMHHUKH 3aHMMAIOT Majl0 MECTa
(rumpaBiMuecKUe MOABEMHUKU B OIMYIICHHOM COCTOSTHUM MOTYT HAaXOJWUThCS Ha
YpPOBHE I0Jla M BOOOINE HE 3arpoMOXJIaTh TEPPUTOPHIO ITPOU3BOJICTBEHHOTO
KopIyca).

Henocrarku mNOABEMHHMKOB - OHHM HMMEIOT CJIOXKHYIO U JIOPOTYIO
KOHCTPYKIIMIO, MEHEE JIOJTOBECYHbIC, YEM CMOTPOBBIE KaHaBbl M H3CTaKaibl,
TpeOYIOT  BBIMOJIHEHHE pabOT MO HMX TEXHUYECKOMY  OOCIyKHUBAHUIO,
AHepro3aTpaTHBIE.

[IITokn TUAPOUMIUHAPOB TaKUX TOJABEMHHMKOB BOCIPHHMMAIOT BCE
Harpy3ku, BKJIIOYash HE TOJIbKO CXKUMAKIUMe, HO U U3rubarolme, Kormaa
KOOPAMHATHI IIEHTpa MacC TMOJHMMAEeMOI0 aBTOMOOHWJS HE COBIQJACT C OCHIO

OITOKA. HpI/I 9TOM, IIPEIKAC BCCTO, OCIIOKHACTCS pa60Ta YIUIOTHCHM HITOKA.
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«Pucynok 2 — I[Togpemuunk HOxHUYHBIH N634-4,5 [17].

B HUXHEM COCTOSIHUM OMOPHBIE PJIEMEHTHI MOJABEMHUKOB pacojiaralorcsi B
HUIIAX T0Jla U 3aKPBIThl CBEPXY KPBIINIKONW Ha ypOBHE IMOJa, YTO HCKIIOYAET
3arpoMOKI€HUE TTPOU3BOICTBEHHOTO yUacTKa.

2.2.2 CkiaagHoi N0 beMHBIN HOKHUYHBIN MeXaHHU3M c
rupaBJanyecKuM npusoaom r/m 2,0 T <KAT&TF27» uzroroBurteiib: «<AE&T»

[[lupoko  HUCHONB3YIOTCA W  JpyrMe€  KOHCTPYKTHUBHBIC  BapHaHTHI
aBTOMOOMJILHBIX MOJABEMHHUKOB, MPUMEPHI KOTOPBIX MOKa3aHbl Ha pucyHke 3. Ha
JTAHHBIA MOMEHT 4acCTO MCIOJIb3YIOTCSI HOKHUYHBIC MTOJBEMHUKHU, KOTOPHIE MOTYT

IIOAHUMATb aBTOMOOMJIb ITOCJIE €T0 BbC3/ld Ha OITYIICHHLIC l'IJ'IaT(i)OpMLI.

Pucynok 3 — I[Mogpemuuk AT&TF27 [17].
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HoxHn4HbIe TOABEMHUKH OOBIYHO HMCIIOIB3YIOT BMECTO UETHIPEXCTOCUHBIX
MOABEMHUKOB.

2.2.3 loapremuuk «C17.13» IlpousBogurenn: «Nord»

I'mapaBauyeckuii  OpPUBOJ — TaKXKE  HCMHOJB3YeTCSI B KOHCTPYKIUU
naHTorpadHbIX U MapajuieJorpaMMHBIX MOABEMHHUKOB. [Ipo0jIeMHBIM MOMEHTOM
TaKUX TMOJbEMHHUKOB SBJSIETCS CTparuBaHUE OIMOPHBIX IUIOIMIAJIOK B MOMEHT
HayaJla mogbemMa, Korja BEpTUKaJIbHasl COCTABISAIOIAs CHUJIbI INTOKA HAKIIOHEHHOTO
nuinuHapa Mana (pucyHok 4)» [16]. I'mapaBauwdeckue HUWUIUHIAPHI Pa3IUIHBIX
NOJBEMHBIX YCTPOWCTB MOTYT HMETh MPUCHOCOOJNEHUS, O0ECIeYNBAOIINE
MJJABHOE OMyCKAHUE MOJIHATOrO 00ObEKTa M OTPAHUUYECHHUE BBICOTHI OITyCKAHMUSI.

3aMeIAIoNIMKA  KjamnaH — 93TO CTajibHasl IUIACTMHA C 1EHTPaAIbHBIM
OTBEPCTUEM M BBICTYNamMu 1O nepudepuu, yACep>KUBAIOIMMU €€ COOCHO B
UWINHAPUYECKON MPOTOYKE IITYLIEpa, YE€PE3 KOTOPBHIM Macio IMOJABOJIUTCS B
HWIMHAP TNpu TojabeMe aBToMoOwis. JlaBieHuem Macia IUIaCTHHA
OTOJIBUTAETCA 10 yrnopa B MTUPT, a Maciao CBOOOJHO OOTEKaeT MJIACTUHY.
[Ipu omyckaHuM aBTOMOOWJISI TIACTUHA OTXOJMUT OT IITU(MTA U JIOKUTCS Ha
IJIOCKOCTh MPOTOYKHU. B 3TOM cilydyae mMaciio BBIHYKJAEHO MEPETEKaTh TOJBKO
yepe3 OTBEpPCTHE MaJioro AuaMeTpa Kak Jpoccenb. CKOpoCTh BBITEKaHUS
Macja W3 [UWIWHIApPAa YMEHbBIIAETCS, IPU ITOM CKOPOCTb OIyCKaHUS

aBTOMOOWJIA 3aM€JIAETCH.

«Pucynok 4 — ITogpemuuk C17.13
AHanu3 ¥ OIEHKY HHQOpPMAIMH OCYIIECTBUM C TOMOINBIO METOIOB

WHKEHEPHOTO TMPOTHO3WpoBaHus. [lst 3Toro cocrtaBuM Tabmuiy 1, B KOTOpOWi
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YKa3aHbl OCHOBHBIC CPABHHUBACMBLIC XAPAKTCPUCTHUKU H Ta6HI/IHy 2c OLCHKaMH

CTHELMAIUCTOB IO IKCILTyaTalluu 000pyI0BaHUSI.

Tabnuna 1 — TexHnueckue XxapakTepUCTUKH MOAbEMHUKOB Ky30BOB aBTOMOOMIICH

Hanmenosanue N634-4,5 AT&TE27» C17.13
noKasarels
[TpousBoauTENb HIIO "TPM" AE&T OAO «Nord»
['py30n0aABEMHOCTD, KT 2500 4000 2500
Bpewms noanéma, ¢ 60 20 45
Bpewms omyckanus, ¢ 20 10 30
KonuyecTBo cuitoBbIX

1 1 1
YCTPOUCTB, IIT.
Macca, kr 75 136 142
CroumocTb, ThIC.pyO.» [3] 61,5 78,6 67,2

«Tabnuna 2 — CpaBHEHHE apaMETPOB MOABEMHBIX YCTPOUCTB ISl aBTOMOOMIIEI

[3]

3] =
< <

s | g | & : :

2 Ho ~ a" )

:g é g\ g b < g g
[udp nogpemMHUKA = = 5 § < 5 qm) o 5 =

o mn g m o

2 = = = o & = o S 1) =

= | 2| EEZE52E18) 2

— .a aa) M Mo IA>» o 5 @)
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 3HaUeHUE 7,6 7,8 7,5 7,8 7,8 7,3

Kaperkun onupatorcs Ha KOpoOdYaThle CTOMKM JIByMS KOMILUIEKTaMH
OTOPHBIX POJIMKOB, Pa3HECEHHBIX IO BBICOTE Ha PACCTOSIHHE, OOecleynBaroliee
ypaBHOBEUIMBaHUE W3THOAIONIET0O MOMEHTa OT CHJIbl TSDKECTH aBTOMOOWIIS,

BOCHpHHHMaCMOﬁ HCCYyIIMMH  JIaIllaMH. KOI‘I[a LOCHTP TsKCCTHU ABTOMOOMJIS
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CIBHUHYT OTHOCHUTEIIBHO OCH KapeTKH paboTaloT POJMKH, PACIOJIOKEHHbIE B Ma3y
CTOMKH. Jlns yaepkaHus pa3IBUHYTHIX JIall OT CaMOIPOHU3BOJIBLHOIO CMEILECHMS
UCIOJIb3YIOTCS pa3JInyHbIe BUbI (DUKCATOPOB

«/lig mydiier OLEHKH IPEUMYIIECTB M HEJOCTAaTKOB AHAJIOTOB, HIUKE

JTaHHBIE MPEJCTABICHBI B BUJE TUarpamMmbl (pUCYHOK S5)» [1].

py3onoabEMHOCTL

Bec Bpems nogbéma

Ycunme Ha Kptok CUnoBoro

ycTponcTea Bpemsi onyckaHusi

MakcumanbHas cuna Tar

KonunyectBoO CUnoBbIX yCTPOMCTB
6aLHn yem

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

«PucyHok 5 — Jlnarpamma OLEHKH NOTPEOUTENIbCKUX KaUeCTB aHAJIOTOB

Takue IMOABCMHUKHU MOI'YT HMMCTb HE TOJIBKO FHHpaBHHHGCKHﬁ, HO H

IMHEBMAaTUYCCKUM IMpUBOA C UCITOJb30BAHUCM PC3WHOBLIX ITOAYIIICK.

2.3 «IIpeaBapuTeIbHbIi NPOEKTHBIN pacuer» [2]

«2.3.1 OnpenesieHne NPUHIUNHAATIBHON CXeMbl KOHCTPYKIIHW» [22]

«B pamkax naHHOW pabOTHI JOJKHBI OBITH PEIICHBI CIEAyromue,» [35]
«HaMBaXHEHIIKE JIJIs1 OTPEEICHHS TapaMeTPOB KOHCTPYKIIUH, BOTIPOCHI:
— Be100Op TUIpOoIMIIMHIpA TOAHEMHUKA;
— [IpoyHOCTHOM pacyeT pamsl;

— IIpouHocTHOM pacyeT mIaTopMbl 1 OCHOBHBIX HArPY>KEHHbBIX €€ 3JIEMEHTOB.
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2.4 OcHOBHBIE 3JIEMEHTbI KOHCTPYKIUH

2.4.1 PacyeT HA NPOYHOCTH OCHOBHOM PaMbl
Jlns yaep:kaHusi pa3ABUHYTHIX CTOEK OT CaMOIPOU3BOJBHOTO CMEIICHUS

UCIIOJIB3YIOTCS Pa3IMYHbIE BUJIbI (PUKCATOPOB, pacueTHast cxema (PUCYHOK 6):» [1]

P=25000H

RAT I TRB

A °B

150 150
12500
0 o @H
12500
1875000
P aniine
0 0

M, H*cm

«PucyHok 6 — Omtopbl BHYTPEHHUX» [5] CUITOBBIX (DaKTOPOB
Peakunu B onopax;
2F, =0 (74)
R,—P+R; =0 (75)
[TpuarMaeM MCHONB30BaHNE B KOHCTPYKIIMH YETHIpeX (IO BE Ha CTOPOHY)
cTatbHBIX TpY6 3 Matepuana CT3 kBaapatHoro ceuenns 80X6W, = 38,46 cm®, [c]
= 1250 krc/cm’. [14]

187500
4*38,46

Torna: O =1218,8 <[1250] . CnenoBatenbHO, ycaoBrue IPOYHOCTH

BBITIOJIHACTCA. 3amnac IMPOYHOCTH CUMTACTCA JOCTaTO4YHbIM, YTOOBI HC

UCIIOJIb30BaTh TPyOy OOJBIIEr0 CeYeHHUs, TaK KaK ATO MPUBEAET K YAOPOKAHUIO
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KOHCTPYKIIMH.
2.4.2 Bbi0op ruipouMJIMHIPA
Cwita, HEMOCPEACTBEHHO Y4YacTBYIOIIAs B MOJIE3HON paboTe, MOJDKHA OBITh

paBHa:

F, =F,, *cosa = Fm*? (76)

F, ., = Fy *116 = 35000*1,16 = 40600

Cwita BBITAIKMBAHUS IITOKA IUJIMHJIPA B UTOTE JOJKHA OBITh paBHa:» [24]
E = Fogy * 3 = 25000 x 3 = 75000H
['uapaBnuyecKkue MWIMHAPHI PaA3JIUYHBIX TOJABEMHBIX YCTPOMCTB MOTYT
UMETh TMPUCIOCOONeHUs, O0eCIeUnBalONIUe IIJITABHOE OIyCKaHUE IMOIHSITOTO
00BEKTa U OTPAHUYECHHUE BHICOTHI OMTYCKAHUSI.
3aMeIAIoNIMKA  KiarmaH — 93TO CTajibHas IUIaCTUHA C ILEHTPAIbHBIM

OTBEPCTHEM M BBICTyINaMU MO TNepudepuu, yJIepKUBAIOIIUMU €€ COOCHO B
HWIAHIPUYECKON MPOTOYKE MITYIIEpa, Yepe3 KOTOPHIM Maciio MOJIBOJIUTCS B
HWIMHAP TNpu TojabeMe aBToMoOwis. JlaBieHuem Macia IUIacCTHHA
OTOABUTAeTCA O ynopa B IITUPT, a MACIO CBOOOAHO OOTEKAaeT IJIACTHHY.
[Ipu omyckaHuM aBTOMOOWIIS TIACTUHA OTXOJMUT OT IITU(TA U JIOKUTCS Ha
IUIOCKOCTh MPOTOYKU. B 3TOM cilydyae Maciio BBIHYKJIEHO MEPETEKATh TOIBKO
yepe3 OTBEpPCTHUE MaJioro JuaMeTpa Kak Jpoccenb. CKOpoCTh BBITEKaHUS
Macjia W3 OWIMHAPAa YMEHBIIAETCs, NOPU 3TOM CKOPOCTb ONYCKAaHMUS
aBTOMOOWJISI 3aMeIJISICTCS.

2.4.3 OnpeneneHue BeJTMYMH ACHCTBYIOIIUX CHJI

JIy1st mocTpoeHwUsI SMIOP BBEJEM IPSIMOYTOJIbHYIO cucTeMy KoopauHat XYZ
(cMm. pucyHok 2.4) BbIOpaB HampaBlICHHUsS OCEW BIOIb JAeUcTBYrOmMX cuil. Cury
TSDKeCTH aBToMoOMIs Gy, mpuxojsdiieecs Ha OJHO KOJECO, MPHUBEACM K
COCTaBIAIOILEH, neicTByromed Ha ponuk Gy.,, He Jexalleidl HU B OJHOM
IUIOCKOCTH, Pa3lIokuM €€ Ha cocTaBiaomue Gy.px U Gy.pz, 1 HAWJEM UX 3HAaYCHUS

B COOTBETCTBUU CO CXEMOMU (CM. pUCYHOK 7):
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Pucynoxk 7 — Pacnipenenenue Harpy3ku

a) Cuma Gy, IelcTByomas KOHCOJIBHO HA POJMK, HAIPaBICHA BJOJb
IPSIMOM, COEIMHSIONIEH IIEHTP Kojieca aBTOMOOWIISL U caMOTO pojvKa. Bennunna
CHJIBI paBHA COCTABJISIOMNUM CUJIBI Gy, MEHCTBYIOMUM BIOJb THUX MPSAMBIX (CM.
PHUCYHOK 2.5).

G
— K
G ,=—"—, (77)
o
2-C0S—
2

rae: G — Bec aBTOMOOMIIS, MPUXOJAIIMICSA HA OJTHO KOJIECO;

0L — yToJ1, TOJIYyYAIOIINICS MPU r€OMETPUYECKOM MOCTPOEHUH MPSAMOM JJisl KoJieca

600 MM (cM. pUCYHOK 2.5).

G, = 7500,
a = 70°
Torma: G_ = loo = 213,63KT.
’ 70
2-C0S—

HaXOI[I/IM COCTAaBJBIIOIMIUEC KAK CTOPOHBI MPAMOYTOJIbBHOI'O TPCYI'OJIbHHUKA:

0
G., =G, -sin%=2136.36-sin%=1225.37 KT,

K=Px
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) a . 70°
G =G,_,-sin 90—5 =2136.36-sin 90—7 =1750.0 kT,

K=py

0) Cuna Q Harpy3ka Ha BajJ OT IMepefayd, HampaBlieHa MapauIebHO
NpSIMOM, COCAMHSIONIEH OCH pPOJUKOB, COBMAJAeT C HalpaBlieHHeM ocu X, U

YHUCJIEHHO paBHa:

Q=k,-P, (78)
rae: K, — koadduimenT, 3aBucsAImuil OT NOJ0KEHUS NepeaayH,
k. =115
P — okpyHas cuira Ha 3y04aTOM KOJIECE MJIU IIEITHOW 3BE30YKe, ONMPEACIISICTCS 110
dbopmyie:
2-M
P= 5 =2 (79)

rae: M, — KpyTsLIMil MOMCHT, [Iepe/laBacMbli LICITHOHN nepenayei,
M, = 0,99 kr/m;
d,— DenmTenbHBIA qUaMeTp 3y04aToro Koneca nepeaadH,

d, = 0,176 (M) IPHHAT KOHCTPYKTUBHO.

2-0.99

Torma: pP=
0,176

= 383.9KT.

B ntore: Q =1,15-383.9 = 441.5kT.

[TocTpoenue arrop.

B mockoctu XY

a) Haxoaum peakiuu Ha oropax.

Peakius Ha onope A:

Ra=Rs, =Rq,:

rae: RGA — peaxius onopsl A OT CHIIBI GKpr X

R, — peakuus onopbl A 0T chitbl Q.

B+C
RGA :GK—pX ( I j; (80)
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RQA=Q-(BTCJ. (61)

Torma: R, =1225.37-

(—375’5+ 45} — 62457 KT,

Ro, =441.5-

(Mj: 225.03 K.

B urore: R, =624.57—225.03=399.54 K.

Peakuus Ha onope B:

Ry =Rg, —Rq, [25] (62)
rae: Ry — peakuus onopsl B ot cuiel G, ;

R, — peakuus onopsl B ot crier Q.

; (83)

Ry, =Q- . (84)

Torpa: Rs, =1225.37-% =600.8 KT,

Ro, = 441.5-% =216.47 KT.
A 825

B utore: R, =600.8—216.47 =384.33 KT.

0) «HaxoauM BenTMYMHBI U3rHOAIOIIMX MOMEHTOB (CM. PUCYHOK 8).

Wsrubaroniuiit MOMEHT 0T CHIIBI TsDKecT» [50] aBromobmist G,
Mg, =R, -a, (85)

M, =399.54. 4045 =161.61Kr/M,
* 1000

C ycioBMeM MaKCUMaJIbHOTO CMEIICHUS KoJieca aBTOMOOWISI TIpH

YCTaHOBKE Ha CTEHA: M,  =399.54- % =279.68 KI/M.

N3rubaromuii MOMEHT OT LIeTTHOM nepenayun Q:
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M, =R, -c, (86)
M, =384.33-18£ =17.29KT/M.

DMnopa Harpy»KeHus poJiMKa B IIIOCKOCTH ZY':

)

Pucynok 8 — Harpy3ku Ha onopax
a) Haxonum peakiuu Ha oropax.

Peakius Ha onope A:

Ra=Rsg,,

rie: RGA — peakuus onopsl A OT CHIIBI kapz .

B+C
RGA:GK_pZ-( | j (87)

Torma: R, :1750.(Mj

=891.97 kr,

Peakuus Ha onope B:
Ry =Rg, .

rae: RGB — peakuus onopsl B oT cuiibl GK_pZ

(88)
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Torma: R, :1750-% =858.03 KT.

0) «HaxoauM BeTMUUHBI U3THOAONTUX MOMEHTOB (CM. PUCYHOK 9).

V3rubarommii MOMEHT OT Cuilbl TshkecTi» [50] aBromobuist G, |
Mg, =R, -a, (89)

M, =891.97 2045 =360.8KT/M,
‘ 1000

C YCJIOBHCM MAKCHUMAJIbBHOTO CMCHICHHUA KOJICCA aBTOMOOMIIS 1810)41

YCTaHOBKE Ha CTCHI: My = 891.97-% =624.38KT/M.

OHpeIIGJICHI/IC MOMCHTOB B OIIaCHOM CCUYCHHHU PpAaCCHHUTBIBACMOI'O BaJjiad.
BenuunHbl I/I3FI/I6aIOH_[I/IX u KPYyTAIOIHUX MOMCHTOB OIpCACIIAIOTCA
IrCOMCTPHUUCCKHUM CJIOJKCHHUCM COOTBCTCTBYIOIIIMX MOMCHTOB, IIGIZCTBYI-OIHHX B

TOPU30HTAJIBHON U BEPTUKAIBHOM IIIOCKOCTSX.

M, =1/Miz +M; (90)

rne: M, — wusrubaromuid MOMEHT, ACHCTBYIONIMI B BEPTUKAIBLHOMN

wiockoctu (ZY);

M,  — nsrubaromuii MOMEHT, IEHCTBYIOIIMI B TOPU3OHTANBHOH miockocTH (XY).

"

Benuunnbl U3rudarommx MOMEHTOB HaiieM 10 MPaBUTy TPEYTOJbHUKOB:

M, X
= (91)
M, a
Mg -X
M, =—>—
a (92)
M, =L 008 15 96w/,
x 0,405
M, x
M, a
M, -X
M, =—2
? a
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~360.8-0,04

. =35.63KI/M,
z 0,405

Torna: M, =,/15.96 +35.63* =39.04 Kr/m.

Onpenenenue AMaMeTPOB Baia.

JlmameTp Bajia B OIaCHOM CEUEHHUU OTpeAeNsieTcs o Gopmye:

Maks
d =3 m ) (93)

rac: [G_l ]H— AOITYCKACMOC HAIIPSKCHUC HA I/I3FI/I6,
[_,] =500...600 kr/cm?;

M ., — «9KBHBAJICHTHBIN WM IPUBEACHHBIA MOMEHT:» [26]

M., =\M?+0,75-M? (94)
rae: M, — cyMMapHbIii H3rudaromuii MOMEHT B OIIACHOM CEYEHUH,
M = 390,4 xr/cm [cM. panee];

M _— KpyTsIIul MOMEHT, IIEPEIaBaEMbIil BaJIOM,

M= 337,91.

Torma: M,, =,/390.4% +0,75-337.91* =487.9 Kr/cM.

487.9
0,1-500

B utore:d =3 =214~2.2 cM.

IIpoBepouHsbIii pacyeT Baja:
[Ipon3BogMM  OLIEHKY  CTATMYECKOW  INPOYHOCTH.  «IKBHBAJECHTHOE

HaIpsDKCHHUE B TOYKE HAPY)KHOTO BOJIOKHA OTIPEACIIUTCS 110 hopMyJIe:

G,, = «/iﬁi +37° ), (95)

rae: G,— HauOoJblee HAMPsHKEHUE» [68]

G, =—", (96)

rae: W,— 0CeBOM MOMEHT CONPOTHUBIICHUS CEUCHUS BaJla

M,, — n3rubGaromuii MOMEHT
M, =390,4 xr/cm;
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W, = ,
32
rne:. d=22cmMm
2
Torma: W, =M=0,48CM3;
32
o, =04 61333 xr/em’
0.48
T
T =—, 1, c1p.256
v [1, c1p.256]

K

rae: Wy — NOJSIpHBIA MOMEHT CONPOTHUBIICHUS CEUECHHSI BaJa.
W, =2 W, =2-048=0,96 cm’
T — KpyTSIIMI MOMEHT Ha Bay.
T =1453,02 H-m = 0,1453 kr-cMm;
_ 0,1453

K

Torma: - —0151Kr/cM?;

B urore: o, =.(813.33?+3:0151?)=813.3 kr/cm’;

OHpCIIeJII/IM 3allacC IIPOYHOCTH II0 IIPCACTY TCKYUYCCTH.

n = O Z[nT],

3KB.

rac.: O, — JI[OHYCKaeMOC HaHpH)KeHI/IC 10 npe):[eny TeKyUI€CTI/I.
o, = 500...600 kr/cm?

[n ;] — 3amac mpouHOCTH.

n.]=12-18
n, =ﬂ20,6821,2...1,8.
813.3

97)

(98)

(99)

Ycnosue HCBCPHO, OTCrOJa CJICAYCT, YTO HGO6XOI[I/IMO YBCIIMYNUTH

paCcUETHBIN AUAMETP BaJa.
[Ipon3BoauM yBeNMYEHHUE B 2 pa3a, TO €CTh:
d=22-2=44cwm.
Oxpyrasiem no cranaaptaomy psgy 'OCT 6636-53.
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d =45 mwm.

[Ipon3BoauM NPOBEPOYHBIN PACUET:

2 2
W, = z-d _ 3,14159-4.5
32 32

M, 3904

u

~1.99¢cM°;

=196.18 K1/ CMZ;

n

— 0,036 KI/CM:;

2-W,  2-1.99

T =

K

Wl/l
T T 01453
WK

O, =+/(196.187 +3-0,039?) =196.2 kr/cM’;.

OmnpenensieM 3anac NPOYHOCTH:

n, = >0 _ 2,803>12...18
196.2

C ToukM 3peHus «oOecleYeHus: TPOYHOCTH Baja JIOCTATOYHO HMETh
K03 dUIMEeHT 3amaca TMPOYHOCTH N, MOpsaka 1,7, HO YYHTHIBas TOBBIIICHHBIC
TpeOOBaHMs K JKECTKOCTH BAJIOB, Jydine, ecid n.> 2 + 3.» [67] [lpu Takumx
3HAYCHHSX N;MOXHO CIIEIIMATBHOTO PacyeTa Ha )KECTKOCTh HE MTPOU3BOIHUTh.

Y4uThIBas, YTO CTCH OTHOCHTCS K UCIBITATEIILHOMY 000pYIOBaHUIO, H N,=
2,803, «mepepacder MOXKHO He AenaTh. [1]

[Io pe3ynpTaTaM pacuera MOJYyYWJIA MaKCUMaJbHBIM AUaMeTp Baja» [28] B

ormacHoM ceyeHuu d = 45 M.

d= | «(100)

*1* 7%
T*i*z*z,,

rjae: d-muaMeTp OCH B MM;

JInst ocu KperieHus: poJIMKa, MPU YCIIOBUU M3rOTOBJIEHUS €€ u3 ctanu 40X

=17,98 MM

4* 25133
314*1*1*330

BriBon:
JI71s1 ocu KperyieHus poJIvKa, IMpU yCIOBUU U3roToBIeHUs €€ u3 ctanu 40X,

MIPUMEM THAMETP OCH PaBHBIM 20 MM, YUUTHIBAs 3a11aC MPOYHOCTH.
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3 «be30macHOCTh M DKOJOTHYHOCTh TEXHHYECKOI'0 00bhEeKTAa

3.1 KOHCprKTI/IBHO-TCXHOJIOFI/I‘leCKaﬂ XapaKTEpUCTUKA o0beKTa»

«Oxpana TpyJa MpeacTaBisieT coO00i CHCTeMY MPaBOBBIX, OPraHU3AIMOHHO-
TEXHUYECKUX,  COIMAIbHO-DKOHOMUYECKUX,  CAHUTAPHO-TUTUEHUYECKUX U
Je4eOHO-TIPODUIAKTUYECKUX MEPOIPUSTUNA U CPEACTB, KOTOPbIE HAMpaBIIEHbI Ha
NOJJIepKaHUE 370POBbsI M OOECleYeHHe TPYAOCIOCOOHOCTH PabOTHHUKOB
NpEeAnpusiTUs B pabouee BpeMsi.

CoBpeMeHHOe» [8] mOpennmpusiTueé B «CBOEM COCTaBe HMEET OO0JbIIoe
KOJIMYECTBO TEXHUYECKUX M DHEPreTUUYECKUX CHCTEM, KOTOPbIE OKa3bIBaOT
HETaTUBHOE BIIMSIHUE HA OKPYXAWIIYI Cpely M 4YeIOBEKa. OJTO CJOYKHbBIC
TEXHUYECKUE CHUCTEMbI, UMEIOIINE B CBOEM COCTAaBE KOJMYECTBO MOABMKHBIX U
PEXYIIUX YacTeil, KOTOphie OO0JaJar0T BHICOKUM YPOBHEM 3ara3oBaHHOCTH U
nbluieoOpazoBanus» [20].

3.1.1 PaGouas 30Ha

OnacHele U BpeJIHbIE MPOU3BOICTBEHHBIE (DAKTOPHI HA paboUyeM MOCTY

duznyeckre GakTopbl MOKHO PA3IAEIUTh HA CIAEAYIOIINE:

—IBUKYIIUECS MAIIMHBI U MEXAHU3MBI;

—TOJIBM)KHBIE YacTH TMPOU3BOJCTBEHHOTO OOOPY/IOBaHUS W TEXHUYECKOU
OCHACTKU;

—TepPEABUTAIOIINECS U3AENHNS, IETAIH, Y3JIbl, MATEPUAJIbI;

—TOBBIIICHHYIO 3aMbIJIEHHOCTh U 3ara30BaHHOCTH BO3yXa padoyeil 30HbI;

—TOBBIIIICHHYI0O  WJIM  TOHWXEHHYI0  TeMIepaTypy  IOBEpXHOCTEH
00opy10BaHMS, MaTEPHAJIOB;

—TOBBIIICHHYIO WM MOHWKEHHYIO TEMIIEpaTypy Bo3ayxa padoueil 30HbI;

—TIOBBINICHHBIN YPOBEHB IITyMa Ha pabo4yeM MeECTe;

—TOBBINICHHBIN YPOBEHb BUOpAITUY;

—TOBBIIIIEHHBIN YPOBEHB yJIbTPa3ByKa U MH(PA3BYKOBBIX KOJICOAHUIA;

—TIOBBINICHHOE WA TOHIKEHHOE 0apOMETpUYEcKOe JaBlieHHe B pabodeid
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30HE U €r0 PE3KOE U3MEHEHUE;

—GIOBBIIIEHHYI0 WM TOHM)XEHHYIO BIIQXKHOCTh BO3/yXa, HWOHU3AIUIO
BO3/IyXa B paboueii 30He;» [26]

—OTCYTCTBUE WJIM HEAOCTATOK €CTECTBEHHOI'O CBETA;

—HEJ0CTaTOYHYIO OCBEIIEHHOCTh padoyeil 30HbI;

—TMOHM)KEHHYIO KOHTPACTHOCTH;

—IIOBBIIEHHYIO IPKOCTh CBETA;

3.2 I/IIleHTI/I(l)I/IKaHl/IH NMPOU3BOACTBCHHO-TEXHOJOINMICCKHUX U

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

B nponecce BeinogHeHUs padoT Ha paOOTHUKA MOT'YT BO3/IECTBOBATh
OMacHble U BpEIHbIC IPOU3BOJCTBEHHBIE (DAKTOPHI, B TOM YHCIIE: OTpaBJICHHUE
TOKCUYECKMMH BEUIECTBAMHM, «3ara30BaHHOCTb IOMEUICHHs W pabodeil 30HbI;
MI0Xap; B3PbIB; NMAJICHUE YETIOBEKA U MPEIMETOB C BBICOTHL.» [29]

HcTouyHUKY BOZHUKHOBEHUS 3TUX (PaKTOPOB:

—HEUCIPaBHOCTh ra30BOr0 00OPY/IOBaHUS aBTOMOOWIIA WJIM HEMpPaBHIIbHAS
€ro AKCILTyaTaLus;

—HEUCIPABHBIN WIN HE IO HA3HAYECHHUIO IPUMEHEHHBIN UHCTPYMEHT,» [27]

3.3 Texunueckune Mepbl, IPUMEHsIeMbIe J1JI51 CHUKCHUSI PUCKOB

npogeccHoOHAIBLHOTO0 XapaKTepa

YcaoBus Tpyaa Ha paboueM MeCTe M0 CTETIeHH BPEITHOCTH U OMaCHOCTH
Jls onpenesienus yCJIOBHUM TpyJia HEOOXOIUMO YCTAaHOBUTh, KAKUE BPETHbIC
u (WIM) OmacHbIe TMPOU3BOJICTBEHHBIE (DAKTOPHI BIMAIOT HA pabouux, Ha

IIPOU3BOJICTBE (Tabmuma 3).
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Tabmuma 3 - Bpeanble W OmacHble MPOW3BOJCTBEHHBIE (AKTOPHI HA YYacTKe

AUAarHOCTHUKHU

HaumeHoBaHMe BpEHOTO U OMACHOTO (pakTOpa MPOU3BOICTBEHHOM CpeIbl
U TPYJIOBOTO Mpoliecca

1 Hlym

2 JlokaspHas BUOpanus

3 Henonm3upytoniye u3rydeHus
4 Xumudeckuid haxTop

YcaoBus Tpyna mo kiaccy (MOJKIACCY) YCIOBUW TpyJa MpPU BO3JIECUCTBUU

BUOpoakycTuueckux haktopos [29] (Tabnuia.4).

Tabnuna 4 -BoznelicTBrue BUOpoaKycTHYECKHX (haKTOpOB HA YCIIOBUS TPYyIa

Bun tpynosoit Knacc (nmoakiacc) yciaoBuit Tpyna
JIEATENBLHOCTH, pabouee | JlomycTuMblit Bpennsiin OmnacHelii
MECTO 2 3.1 3.2 3.3 3.4 4
LLym, OKBUBAJICHTHBIA <80 >80 >85 >05 >105 >115
YPOBEHB 3BYKa, 1bA
Bubparus JOKaJIbHAs,
DKBUBAJICHTHBIN
KOPPEKTHPOBAHHBII <126 >126-129(>129-132|>132-135|>135-138| >138
YPOBEHB
BHOpoycKkopeHus, 1b

VYcaoBus Tpyaa no kinaccy (MOJKIACCY) YCIOBHMA TpyJa MpU BO3JEHCTBUH

HEMOHU3UPYIOUIUX M3IYUYeHUN OTHOCATCS B cOOTBETCTBUU C IIpunoxenuem Ne 17

[28] (Tabmuua 5).
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Tabnuna 5 - OTHeceHue yCIOBUU TpyAa NMPU BO3ACUCTBUM HEHMOHU3HUPYIOIIUX

dakTopoB
Bun tpynosoit Kiace (monkiacc) ycioBuii Tpya
ACATENLHOCTH, PaboUee | Tronverimeri Bpenupiii OnacHebli
Meceto 2 3.1 3.2 33 3.4 4
DNEKTPUIECKUE TIOJIS

NPOMBIIIICHHOHN yacToTel | < TTJIY <5 <10 >10 - >40

(50 I')
MarauTHbIe OIS
<

MIPOMBIIIIICHHOW YaCTOTHI =y <5 <10 >10 - -

(50I')

VYcnoBus Tpyna mo kiaccy (IOAKIAcCy) yCIOBUM Tpyda MpU BO3JEHCTBUU
XUMHUYECKOTO (pakTopa OTHOCATCS B cooTBercTBHM ¢ Ilpumioxenuem Ne 1 [30]

(Tabmumna 6).

Tabnuna 6 - OTHeCeHHe yCIOBUM TPyIa MPHU BO3JEHCTBUN XUMUYECKUX (PaKTOPOB

Bun tpynosoit Kiacc (monkiacc) ycioBuii Tpya
AEATENBHOCTH, PAOOYEe |10 crympit Bpenuelii OnacHeli
MeceTo 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
OIIACHOCTH, 3a
MCKITIOUEHHEM <5 >1,0-3,0>3,0-10,0{>10,0-15,0) >15,0 -
KaHIIEPOTCHOB

VYcaoBus Tpyna mo kimaccy (moAKiaccy) YCIOBUM Tpylda MO TSDKECTH
TPYAOBOI'O TIpoliecca «OTHOCATCS B cooTBeTcTBUM C [lpunoxxenuem Ne 20
(Tabmuiey [29] 7-9).

OTtHeceHue ycnoBUM Tpylia K Kiaccy (MOAKIAcCy) YCIOBUHM TpyJa C yUYETOM
KOMITJIEKCHOTO B3aMMOJICHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB OCYIIECTBIISETCS
Ha OCHOBAHWM aHaJIM3a OTHECEHMsI TaHHBIX (PAKTOPOB K TOMY MJIM MHOMY KJlaccy
(mozknaccy) yciaoBui Tpyaa.

UrtoroBeiii kimacc (MOAkiacc) yCIOBMA TpyAda Ha paboueM MecTe

yCTaHaBJIMBAIOT MO HauOoJiee BBICOKOMY Kiaccy (TOJKIJIAcCy) BPEAHbIX M (MJIN)
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OMmacHBIX (PaKTOPOB OJTHOTO U3 MMEIOIINXCS Ha paboueM MECTe BPEIHBIX U (WJIH)
omacHbBIX (akTOpoB B cooTBeTcTBUU C [Ipmmoxenuem Ne 22 [32] (Tabnua 3.8).

B cnyuae npumeneHuss paOOTHHKaMHU, KOTOpbIE€ HAXOJATCA Ha padboueM
MECTe C BPEIHBIMHU YCIOBHUSIMU TPYHa, dPPEKTUBHBIX CPEICTB WHIWBHIYATHHOU
3aIlUTHI, MPOIIECIIINX 00s13aTEeIbHYI0 CEPTUPHUKALIUIO B MOPSIKE, YCTAHOBICHHOM
COOTBETCTBYIOIIUM TEXHUUYECKHM PErjaMeHTOM, Kiacc (IIOJKIacc) YCIOBHM Tpyaa
MOJKET OBITh CHIDKEH B MOpPSAKE, yCTaHOBICHHOM (DenepanbHBIM 3aKOHOM OT 28
nekabpss 2013 roma Ne 426-03 « O cnenuaabHOM OIEHKE YCIOBUM Tpyaay.
Pe3ynbrarhl npoBeneHus: CHENHAIbHON OICHKH YCIOBUU TpyAa OQOPMIISIOTCS B
BUJIC OTYETA.

Takum o0Opa3oM, [aHHBIH pa3pabaThIBAEMbIM y4acTOK OTHOCUTCS K
MOAKIIACCY 2—K JIOMYCTUMBIM YCIIOBHSIM TPYJa, TO €CTh K YCJIOBUSAM TpyAa, NMpHU
KOTOPbIX Ha pabOTHMKA BO3JEHUCTBYIOT BpeIHble U (WJIM)  OIACHbBIE
npousBojicTBeHHBbIE ¢akTophl. [locie BoznmelcTBus (aKTOPOB JaHHOTO THUIIA
U3MEHEHHOE (GyHKIIMOHAIBHOE COCTOSIHUE opraHus3Ma paboOTHHUKA
BOCCTAHABJIMBAETCS, KaK IPABUJIIO, 10 CIAEAYIOIIEH CMEHBI.

TexHuka 0e30aCHOCTH

[Ipu TexHWYECKOM OOCITYXKMBAaHUM M TEKYIIEM PEMOHTE aBTOMOOWIIEH
BO3HMKAIOT CJICIYIONIUE OMNAacHble W BPEAHBbIC MPOU3BOJICTBEHHBIE (DAKTOPHI:
«JIBUKEHUE aBTOMOOWJIEH, OTKPBIThIE YaCTH MPOU3BOJCTBEHHOTO OOOPY/I0BAHUS,
BBICOKAasi 3ara3oBaHHOCTh AaBTOMOOWJIBHBIMH Ta3aMH, OMACHOCTH TMOJYYCHUS
MOBPEXKJIEHUN MPU pabOTe C HHCTPYMEHTOM U JIp.

Jlns obecnieyeHus 0€30MaCHOCTH aBTOCJIECApPE, MOBBIIICHUS KadyecTBa U
MIPOU3BOIUTEIILHOCTH PabOTHI BCE JEHCTBUS OCYIIECTBIISIFOTCS Ha 000PYA0BaHHBIX
IIOCTaxX, KOTOpPBIE OCHALIEHbl MOJABEMHUKAMHU CO CTONOpaMW» [2] W IpyTHUMHU
yctporictBam. C menbio oOecredeHus: O€30MacHOCTH aBTOMOOWIH  JIOJDKEH

yCTaHaABJIMBATHCA 0€3 MEePEeKOCOB Ha MOILEMHHUKE.» [33]
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3.4 ®yHKIIHOHMPOBAHHE 00BEKTA B Ype3BbIYANHBIX H ABAPUITHBIX

CUTyalnusax

Ilo B3pHIBONOXKApHOW M IIOKAPHOM OMNACHOCTH «IOMELIECHUS W 3/1aHus
nozpazaensatoress Ha 4 kareropuu. [IpmunHamu Bo3HHMKHOBeHHs moxkapa Ha CTO
€CTh:

—HapyIIeHNEe TEXHOJIOTUYECKOTO pexkrmMa paboThl 000pyA0BaHUS;

—CaMOBO3TOpaHUE HEKOTOPBIX MAaTEPUAJIOB U BEILIECTB;

—HEHUCIPABHOCTb AJIEKTPONPOBOAKH U MIPHOOPOB;

—KOPOTKOE 3aMbIKaHUE JIEKTPUYECKON CETH;

—IUI0Xas MOATOTOBKAa 000PYOBaHMSI K PEMOHTY;

— pa3psii CTAaTUYECKOTO ANEKTPUYECTBA.

XapakTepucTUKa BEIIeCTBA W MAaTEpUAIIOB TEX, YTO HAXOIATCA B
NOMEIICHUHM - TOPIOYHE U TPYIHO TOPSIIHE MXUIAKOCTH, TBEPABIE TOPIOYHE M
TPYJHO TOpSIIME MaTepuaibL» [2] BemecTBa M MaTepuaibl, CIOCOOHBIE MpHU
B3aUMOJICUCTBUM C BOJOM, KUCIOPOJIOM BO3yXa WM IPYT C APYTOM ropeThb.» [19]

«IloxapHass 0€30MacHOCTh JOJKHA COOTBETCTBOBATH BCEM HOPMam I10
noxkapHoit 6e3omacHoct [[OCT 12.1.004-91 uTo npeanoaraet:

—PUMEHEHUE  DBJEKTPUYECKOTO  OOOpYAOBAaHMS,  COOTBETCTBYIOILIETO
tpedoBanusim 'OCT 12.1.011;

—UCKJIIOYEHHE TMeperpeBa TeXHOJIOTUYECKOTO 000pYyI0BaHUSI U KOHTAKT €ro
C JIETKOBOCIUIAMEHSIOLIMMHUCS MaTepuaIaMu;

—yTUJIM3aIUs OTPAOOTAHHBIX JIETKOBOCIUIAMEHSIOILIMXCS MATEPHAIIOB;

—HaJIM4HE YCTAHOBOK IOKapOTyLIEHUs (IIOPOIIKOBBIE OTHETYLIUTEIIHN);

—MaKCUMAJIbHO BO3MOXHBIM» [34] orpaHuueHreM Macchl U (WIH) 00ObeMa
TrOPIOYMX BEIIECTB, MaTepPHAJIOB W Haumboyiee OE30MacHBIM CIIOCOOOM HX
pa3MeIlEeHusI.

BriBoabl no paszneny

B pas3acic be3onacHOCTh M AKOJIOTMYHOCTh TEXHUYECKOI0 «00BhEKTa
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IPOM3BEACH AHAINM3 IIOCTAa TEKYyIIEro pPEeMOHTAa MO BUJIAM TEXHUYECKHUX
BO3/ICHCTBUI 1 TUNaM onepauuid. [Ipu 3ToM ObLIIM JOCTUTHYTHI CIAEAYIOUIUE LIEIH:
—3a(pUKCUPOBaHbI BPEAHbBIE MPOU3BOACTBEHHBIE (PAKTOPBI, KOTOPHIE UMEIOT MECTO
Ha PEMOHTHOM Y4YacCTKe,

—ONpENEICHbl MEPONPHATHS 10 CHWKCHHMIO BPEAHBIX BO3JICHCTBMM Ha
OKPY’KaIOILYI0 Cpey U JIIOJIEH, a TaKKe MEPONPUATHS MO CO3JaHMI0 0€30IacHbBIX
YCJIOBHM TPy/a.

—ONpeleieHa KaTeropus I0XKapoomacHOCTH — Kareropus «Jl», ompeneneHo
OTHETYIIUTENbHOE O00OpyJOBaHHE HEOOXOAMMOE Ui TMPOU3BOJICTBEHHOTO
ITOMEIIEHUS,

—OIPEIEIICHbl BPEAHBIE BO3ICHCTBHA HA OKPYXKAIOLIYIO CPEly CO CTOPOHBI PEMOHTHOIO
IPOHU3BOJICTBA U IpOLIecca IKCIUTyaTally YCTPOKCTBA B COCTABE 000PYI0BaHUS],

— M3y4YeH BOMPOC 110 OPraHM3aluy 0€30IaCHOCTH Ha MTPOU3BOJCTBEHHOM YYacCTKE B

ciyyae Bo3sHukHOBeHHs YC nam aBapum» [22].
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3akJII0YeHHue

«bakanaBpckass pabora Ha TeMy «TakcOMOTOpPHBIM Mapk aBTOMOOWIIEH
JJAJIA. TlogbeMHHK aBTOMOOWIIEH IS INMMHHOIO OTACJICHUS» BKIIOYAET B
ceOs»[1] HeoOX0UMBIE HCCIIEIOBAHUS U pacdeThl, Tpaduueckue paszienbl B BUIC
CTPOUTEINIbHBIX U KOHCTPYKTOPCKUX UYEPTEHKEH.

CornacHO TEXHOJIOTMYECKMM M TMPOYHOCTHBIM pacyeTam pa3padoTaHbl U
oQopMIIEHBI KOHCTPYKTOPCKHE YEPTEKU, KOTOPHIE IMPEACTABICHbI B HACTOSIICH
pabore. Ilombop TexHONIOTMHM W OOOPYMOBAHUS MOAKPEIUICH SKOHOMHUYECKUM
sbdexTom, pacdeT KOTOpPOro TMPOBEAEH M, HECOMHEHHO, COOTBETCTBYET
TpeOOBaHMsIM  O€30MACHOCTM M SKOJOTMYHOCTH  IUIOLIAAKUA  y4eOHO-
MIPOU3BOJICTBEHHOTO OTACIICHUSI TPOCKTHOM KOMaH/bl. B Kopilyce mpou3BoiCTBa
paboT Tmpou3BeleHa pa3paboTKa IUIAHUPOBOYHOIO MeCTa JJisi YCTaHOBKHU
MOAbEMHUKA.

B pabote, mpencraBiieHa yCOBEpIICHCTBOBAHHAS TUIAHUPOBKA TIATHOPMBI
MPOU3BOJICTBEHHOTO  IMHHOTO  OTJEJEHUS]  TaKCOMOTOPHOTO  Mapka ¢
WCIIOJB30BAaHUEM TEXHOJIOTUYECKUX IMPOIECCOB W YCTPOMCTBA [Jisi TOAbEMaA
JIETKOBBIX aBTOMOOWJEH. B MpoOM3BOJACTBEHHOM TMOMEIIEHUU CIUTAaHUPOBaHA
AKCIUTyaTallMOHHAs 30HA JJI PACIION0KEHUSI MEXaHU3UPOBAHHOTO YCTPOMCTBA NSt
CHATUS W TPAHCHOPTUPOBKU AarperatoB.  BBINOJHEHBI pacyeThl 3JIEMEHTOB
KOHCTPYKIIMM MEXaHU3UPOBAHHOIO YCTPOMCTBA IJIsI CHATHUS U TPAHCIOPTHUPOBKHU
arperaToB. TEeXHOJOTMYECKHI TMporecc COOpPKM U COEAUMHEHUs JeTalied C
AJIEMEHTAaMH MOJEPHHM3AlUM TEXHOJOTHYECKUX MapaMeTpoB. KoHCTpyKTOpcko -
rpaguueckuii  pasznen. OKOJIOTMYHOCTh  TEXHOJIOTMYECKOro  Ipolecca |
6e3omacHocTh Tpyda. Pacuer skoHoMuueckod 3(PGEKTHBHOCTH MPOTPECCUBHOM

TCXHOJIOTHH.
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