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AHHOTAIIUA

YcTolunBOCTh Ha J0pore, yAOOCTBO OOCTYXMBaHHS W HE JIOpOTOBH3HA,
0e30macHOe BOXKJEHHE, 3HAUMTENBHBIM CpPOK pecypca aBTOMOOWIIA, Jydllas
3G(HEKTUBHOCTh BCEX CHUCTEM aBTOMOOWISI TaKOBBIM JOJDKEH OBITb CEroAHs
aBTOMOOWITb.

Tema gummomHOTO MpoekTa «Pa3paboTka AIEKTPOMEXaHNIECKOr0 MEXaHU3Ma
IUI CTOSTHOYHOM TOpPMO3HOM cucteMbl aBromoOmisi Lada Vesta». M3-3a BceoOriero
YCIIOKHEHHUS] MUpPa M €r0 CKOPOCTH aBTOMOOWIJIb MPOCTO 00s3aH OOecreynBaTh TOT
PUTM JKU3HU 4YeJIOBEKa, KOTOpBIM €CTh ceiiuac B HACTOALIEE BpeMs, U IIOITOMY
TpeOOBaHUS K aBTOMOOMWJIIO TOXE BO3POCIH, TO €CThb OH JIOJDKEH MMETh HAJEKHYIO
CUCTEMY 3aKWTaHUsS, HAJEKHbIE CHUCTEMbl PYJIEBOTO YHPABICHHUS U TOPMO3HYIO
cucreMy, KOM(POPTHYIO THXYI0 KOpPOOKY Iepenad, IUIaBHOE CLEIUIEHUE, XOpollee
JMHAMAYHOE YCKOpPEHHE.

I'padmueckas yacTh OUIUIOMHOIO NMpoeKkTa cocTouT U3 10 crpanun ¢gopmarta
Al. ITosicHuTeNbHAS 3alIMCKa BKJIKOYAET B ce0s BBEJCHHE, YACTU KOHCTPYKTOPCKOM,
HKOHOMHUYECKOM, 0€30MaCHOCTH U TEXHOJIOTUYECKOM, a TaKkKe MPUIIOKEHUE B BUJEC
rpa¢ukoB u cnerudukanuii, Bcero cocrout u3 100 crpanui popmata A4.

«[lepBasg 4acTe MOCBALIEHA NPOEKTUPOBAHUIO Pa3padaThIBAEMOIO y3Ja, €ro
TEKyLIUM TEHACHLMSAM pPa3BUTHA, a TaKXkKe KIacCU(PUKalLMU CYIIECTBYIOIIUX TUIIOB
KOHCTPYKLHU.

Bropass yacTh mpoekTa MOCBsIlIEHA pacuyeTaM KOHCTPYKLHUU TPAHCIIOPTHOTO
CpeAcTBa. JTa YacTh KacaeTrcs JUHAMHUYECKOTO pacueTa TPaHCIIOPTHOTO CPEICTBa,
pacueTa XapaKTEepUCTHK TPAHCIIOPTHOTO CPEACTBA U pacuyeTa KOHCTPYKIUH.

Tperbst 4yacTp  AMIUIOMHOTO IIPOEKTa - OE€30MACHOCTh M 3KOJOTUYHOCTH
MPOEKTA.

YeTrBepras 4acTh TUIUIOMHOTO MPOEKTA SBISIETCS TEXHOJIOTHUECKUM Pa3ICIIOM.

[IsaTast 4YacTe TMOCBSAIIEHA SKOHOMHMYECKMM pacyeraM ce0ecTOMMOCTU
paspabaTbiBaeMOro yszia. Pacuer Touku Oe3yObITOYHOCTH JUIsl JAHHOTO IIPOEKTa U

pacdeT 3KOHOMHUUYECKoM A PpekTuBHOCTU. »[11]



Abstract

Stability on the road, ease of maintenance and not high cost, safe driving, a
significant service life of the car, the best efficiency of all car systems, such a car
should be today.

The topic of the graduation project is "Development of an electromechanical
mechanism for the parking brake system of the Lada Vesta car". Due to the universal
complication of the world and its speed, the car is simply obliged to provide the
rhythm of human life that exists now, and therefore the requirements for the car have
also increased, that is, it must have a reliable ignition system, reliable steering and
braking systems, a comfortable quiet gearbox, smooth clutch, good dynamic
acceleration.

The graphic part of the diploma project consists of 10 pages of Al format. The
explanatory note includes an introduction, parts of design, economic, safety and
technological, as well as an appendix in the form of graphs and specifications, in total
it consists of 100 A4 pages.

The first part is devoted to the design of the node being developed, its current
development trends, as well as the classification of existing types of structures.

The second part of the project is devoted to calculations of the vehicle design.
This part concerns the dynamic calculation of the vehicle, the calculation of the
characteristics of the vehicle and the calculation of the structure.

The third part of the diploma project is the safety and environmental
friendliness of the project.

The fourth part of the diploma project is the technological section.

The fifth part is devoted to economic calculations of the cost of the developed
node. Calculation of the break-even point for this project and calculation of economic

efficiency.
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BBenenue

Jlis  yckopeHusi pPa3BUTUS NPOMBILIUIEHHOCTH aBTOMOOWJIEH HEoO0X0AuMO
YMEHBIIEHUE TPYJOEMKOCTH T€XO0OCIy)KMBaHHUA, & TAK)KE YMEHBbIIEHUE pacxoja macia
U TOIUIMBA, BCE 3TO HEOOXOAUMO JJIsl JAIbHEHIIETr0 pa3BUTHS TEXHUYECKOTO COCTOSHUS
aBTOMOOWJIEH W SBISETCA OCHOBHBIM HANpPaBJICHHEM. A TakKe YIyYIICHHE U
MOBBIIIEHHE O0€30MTaCHOCTH aBTOMOOMIIEH U UX HAJEKHOCTHU, YMEHBIIEHUE TOKCUYHOCTH
ra3oB BBIXJIOMHBIX, YMEHBIIICHHE NTYMHOCTH aBTOMOOWJIS, M YMEHBIIIEHUE CTOMMOCTHU
MaTepHayoB Ha MPOU3BOACTBO aBTOMAIUH. J[Jis CylllecTBOBaHUS M >KM3HU BCErO0 MUpa
POMBIIIUIEHHOCTH, OTPOMHOE 3HAUYE€HHUE MMEET aBTOTPAHCIIOPT, & UMEHHO €ro OYeHb
apdekTuBHas paborta. M3 Bcex HampaBiIeHHM pa3BUTUS MHUPOBOW SKOHOMHKHU
aBTOMOOUJIECTPOCHUE, KaKk  oTpacib  siBisierca  Beayumieil. Bces  mMupoBas
IPOMBINIJICHHOCTh PAa3BUBAETCS OUEHBb OBICTPO U AJISL ATOTO OYEHb OOJIBIIOE 3HAUCHUE
UMEET TOSBJICHWE HOBBIX TEXHOJOTHHA M pPa3padOTOK W HWHHOBAIMM, TEXHUYECKUX
pELIEHU.

Bo Bcex y3nmax aBToMoOMIIel HEOOXOIMMBI OOJee COBEpPIUICHHbIE TEXHOJIOTHH U
TEXHUYECKUE pelieHus. Eciii Mcnosib30BaTh COBPEMEHHBIE BBICOKONPOYHBIE CTaJH,
JIETUPOBAHHbBIE CTalM, YIJICIUIACTUK, AaIOMUHUN, W MHOTME Jpyrue HOBbIE
TEXHOJIOTUYHBIE  KOHCTPYKIIMOHHBIE  MaTEpPHAbl  MOXXHO  YMEHBIIUTh  MAaccCy
aBTOMOOWJISI, YTO TAKXKE YJIYUYUIUT TOIUIMBHYIO 3KOHOMHYHOCTh. Heobxommmo Takxke
ylIydimaTh a’pOJWHAMUKY Ky30Ba aBTOMOOWIIS, U €r0 Maccy 3TO BJeuYeT 3a coOoi
yMeHbIIIEHUEe pacxoia TomiuBa. Eme Takke BO3MOXKHO MOBCEMECTHO NEPEBOJUTH
aBTOMOOWJIM Ha ra3 MeTaH WM AW3eJIbHOE TOIUIMBO, a TAKXKE YCTaHaBIMUBaTh Oojee
COBpPEMEHHBIC IBUTATENU. UTOOBI aBTOMOOMIIM MOTJIM paboTaTh B 00Jiee ONTUMATBHBIX
pexuMax, HEOOXOJIMMBI 3JIEKTPOHHbIE TEXHOJIOTMHM, HMX IIHPOKOE MPUMEHEHUE B
KOHCTPYKILHUSAX aBTOMOOUJISL 3TO MO3BOJIUT JOCTUYB 3TOT0. BRICOKOTOYHOCTH MPOEKTOB
MO’KHO JOCTUYb C MOMOUIBI0 MPOCTPAHCTBEHHOT'O MOJEIUPOBAHMS BCEX JAETajei, 3TO
MO3BOJUT B MEPCIEKTUBE HA JOJT0 YMEHBIIUTh TPYAOEMKOCTh KOHCTPYKTOPCKOM
paboThl MHXKEHEPOB aBTOMOOMIIecTponTene. JIJis TuHUN TPOU3BOACTBA, Pa0OTAIOIINX
B aBTOMATHUYECKOM pEXKUME, HEOOXOAMMO H3TOTOBJIEHUE JIETale BRICOKOTO KayecTBa U

0053aTeILHO Ba)KHA BHICOKO TOYHOCTb.



1 Cocrosinue Bonpoca

1.1 Ha3zHayeHue TOPMO3HOM CHCTEMBbI

Topmo3Hast cuctema sBISIETCS aKTUBHBIM  CPEICTBOM  O€30MacHOCTHU
aBTOMOOWJISI, HAMPABICHHBIM Ha MPEAOTBpAICHUE TOPOKHBIX HMHIMAECHTOB. [lo
TpeOOBaHUSM perjaMeHTa MO TOPMO3HOM CHCTeMe aBTOMOOWJIS, JOJKHBI OBITH
YCTAHOBJICHBI CJEIYIONIME CHUCTEMBbl TOpMO3a: pabouas, 3amacHasi, CTOSHOYHAs,
BCIIOMOTATEbHASI. YTPABISIOMNANA MEXaHU3M I TOPMO30B aBTOTPAHCIOPTHBIX
CPEICTB 3TO SIBJIAETCS COBOKYNHOCTBIO CHUCTEM TOPMO30B, KOTOPBIE IO3BOJISIOT
CHU3UTbh CKOPOCTh, OCTAHOBUTH U YJEPKUBATh MAlIMHY Ha MecTax.[1]

OcHoBHasl ccTeMa TOPMO30B, Ha3biBaeMasi paboyeil mpegHazHavueHa Jijisi Toro,
YTOObl CHHU3UTH CKOPOCTh aBTOMOOWJISI 1O TOJIHOIO oOcTaHaBiuBaHus. Cucrema
paboTaeT Ha BceX KoJyiecax, 00€CIeurnBaeT Cly>KEOHbIE U SKCTPEHHbBIE TOPMOKEHUSI.
Bce 3amacHpie TOpMO3HBIE CHCTEMBI MPEAHA3HAYEHBI ISl TOTO, YTOOBI OCTAHOBUTH
aBTOMOOUJIb, €CJIM OJIMH U3 KOHTYPOB pabouvyero TOPMOKEHHUsS BbIlIeN U3 cTpos. s
ATOM WENMM HYKHO HCIOJb30BAaHUE OIHOTO M3 KOHTYpPOB paboyero TOPMO3HOTO
MEXaHU3Ma WM CTOSTHOYHOT'O TOPMO3HOI'O MEXaHU3Ma.

Cucrema TopmoO3a JUisi CTOSSHKM aTBOMOOWIISI, OHA IO3BOJISIET YIEP>KUBATh
aBTOMOOMJIb Ha MECT€ AJisi HEMOJBMKHOrO cocTtosiHus. OHa paboTaeT TOJIBKO HA
3aJIHUX KOJIecaxX, 3aJJHUX TEJIeKKaX TPEXOCHBIX aBTOMOOWIIEH WM HAa TPAaHCMHCCHH
Baja. BcmnomorarenpHas cucteMa TOPMO30B IMpeAHa3HayeHa JUIsl Ciy’KOOBOIoO
TOPMOXXEHHUS aBTOMOOWJICH, OTrpaHMYMBAET CKOPOCTh JABM)KEHHS aBTOMOOWIS B
3aTSDKHBIX TOPHBIX J0Oporax. JTa cucTeMa padoTaeT HE3aBUCHUMO OT OCTAJIbHBIX
CHCTEM TOPMO3a, HMEET CBOE TOPMO3HOE YCTPOUCTBO U MpHuBoJI. Pabouee, 3amacHoe u
aBTOCTOSIHOYHOE TOPMO3HOE€ YCTPOMCTBO YCTaHABIMBAETCS Ha BCEX aBTOMOOWJISX,
JIETKOBBIX, TPY30BbIX, NACCAKUCKUX, a TAKXKE B HEKOTOPBIX CIy4YasiX U MPULEMHBIX U
MOJIYIPULENHBIX YCTPOMCTBAX; JOIMOJHUTEIBHOE BCIIOMOTaTeIbHOE TOPMO3HOE
YCTPOMCTBO  NPEIyCMOTPEHO B  OCHOBHOM [JIsi  aBTOMOOuWJed  Oojblieit
Ipy30MOJbEMHOCTH Y€M JIETKOBbIE, TO €CTh 3TO 12 TOHH U Ooyiee U TaKxke IS

aBTOOYCOB OoJiee S5 TOHH.



1.2 TpeGoBaHus K TOPMO3HOM cuCcTEMeE

UtoObl  ympaBisiTh  TOPM3HOM  CHUCTEMOM  aBTOMOOWJIEH Ui ATOTO
MPEeIyCMOTPEHBl CHEIHallbHble TPeOOBaHUA, KOTOpHIE JOJKHBI 00ecreynBaTh
CIEAYIOIIUE ACTIEKThl: MUHUMAJIBHBIN ITyTh TOPMO3a U1 MAKCHUMAJIBHOE 3aMENJICHUE
B TMPOIECCE TOPMO3a; YCTOMYMBOCTh K IKCTPEHHOMY TOPMOKEHUIO; CTaOMJIBHOCTD
XapaKTEPUCTUK TOPMO3a NPU HEOAHOKPATHOM TOPMOKEHUH; MUHUMAJIbHBII MOMEHT
peakuuu padoOThl; COOTHOLIEHHWE CHJIBI HAa TEeJaJd TOpPMO3a M CHJI Ha KoJiece
aBTOMOOUJIS; JETKOCTh YNPABJICHHs, TO €CTh Mallble CUJIbl Ha ympaBieHuu. [lo
IpaBWJIaM U TpeOOBAHUSM BCE aBTOTPAHCIOPTHBIE CPEJCTBA JETSATCS Ha KaTerOpHH,
nonkateroputo. TpebGoBanus K cucreMe paboyero U 3aMacHOro TOPMO3a
mudGepeHUpyIOTCS MO KATErOpUsM, IMOCKOJBKY ISl KaXKIOTO W3 HHUX HEIb3s
obecrneynTh paBHBIN ypOBEHb A(HPEKTUBHOCTH TOPMO3HBIX MOKa3aTenei. [2]

Pabouast cuctema TOpMO3a J0JDKHA paboTaTh IJIaBHO Ha BCEX Kojecax
aBTOMOOWJIS, pallMOHAJILHOE pacIpeiejeHne TOPMO3HOIO MOMEHTa MEXAY MOCTaMH,
oOecrieueHre BBICOKOU 3PdekTuBHOCTH TopMo3a. Tum O - XOJOAHBIE MEXaHU3MBI
TOpMO3a, Temneparypa Topmo3a He npesbimaetr 100C; Tun 1 — HarpeTbie MEXaHU3MBI
TOpPMO3a CIIELHAIIBHOIO LUKJIA, TOpMO3Has Temiiepatypa He npesbimaer 100 C; Tun
2 — HarpeTble MEXaHWU3Mbl TOpPMO3a, Ojarojaps 4emy aBTOMOOWJIb TOPMO3UT HA
IOAbEME.

3amacHasi cUCTEMa TOPMO3a JIOJKHA 00€CeUYnTh OCTAHOBKY aBTOMOOWIIS MPHU
BBIXOJIE M3 CTPOSl YacTell MmpuBOjAa pabOThl TOPMO3HOW CHCTEMbI, €CIIM B HEW HET
0ojee OByX OTKJIIOHEHHH. 3amacHble CHUCTEMbl MOTYT OBITb M AaBTOHOMHBIMHU, U
KOHTYPHBIMU pPabOYMMHU CHUCTEMaMU WM CTOSTHOYHBIMHU. YTPABISIIOUIMN oOpran
MOXXET HaxOJUThCS B HE3aBUCUMOM WM OOIIEM COCTOSHUU C PabOYUMHU WM
CTOSIHOYHBIMHM CUCTEMAMH TOPMO3a.

CrosiHHOYHAas cucTeMa TOPMO30B 00€CIeUYnBAET YCTOMUUBOCTh aBTOMOOMIIA K
YKJIOHY, JaXX€ €CIId BOJAUTENb HE MpUCYTCTBYET. OHA JTOJKHA YIPaBJISATHCA ¢ MECTa
yIOpaBJICHUs, a YIpaBiI€HUE U TPHUBOJA AOKHBI ObITh HE3aBUCHUMBI OT CHUCTEMBI
TopMo3a. D(PPEKTUBHOCTH CHUCTEMBI CTOSHOYHOTO TOPMO3a BBIOMPAIOT TaKUM

o0pa3oM, YTO CyMMapHBI TOPMO3HOW MOTEHITMAN JOJDKEH OBITh HE MeEHbIe 24
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IOPOLIEHTOB OT TMOJHON Macchl aBTOMOOWIS. McrmbITaHUS MPOBOASTCS HA CKIIOHE
MEHee 25 TMPOIEHTOB MPU MOBOPOTE aBTOMOOWIS BBEPX WM BHHU3 IO CKJOHY C
JIBUTATEJIEM, KOTOPBIA OTCOEIMHSAETCS OT JABUTarelss TpaHcmuccuu. lIpennucannas
3¢ (HEeKTUBHOCTD MOJKHA OBITH MOTyUYEHA MPU YCHIIASIX OpPTaHa YIPaBICHUS, KOTOPHIE
COOTBETCTBYIOT HOpMaM 3aMacHbIX TOPMO3HBIX cucTeM. [3][17]

BcnomorartenbHasi TOpMO3Hasi CUCTEMa OCHAIlEHa TPY30BBIMH aBTOOycamMu
Oonmee 5,5 T, mu3enbHBIMH aBTOOycamu, aBTOOycamu, pabOTalOmMMU B TOpax, a
Takxke aBroOycamu Oonee 8,5 M nmuHOH. Jist 3(HEKTUBHOCTH BCIIOMOTaTEIbLHOTO
TOPMO3HOTO MeEXaHu3Ma HeoOXoAuMo oOecreyuTh 0e3 NPUMEHEHUs JIpPYrux
TOPMO3HBIX MEXaHU3MOB CITYCK aBTOMOOWJIS Ha ckopoctu 30 IIH0C MUHYC 2 KM/4 Ha
YKJIOHE 7 IPOLIEHTOB U MPOTSKEHHOCTH 6 KM.

Kaxmas TopMo3Hasi cuctemMa HWMeEET MEXaHW3M TOPMO3HOTO TPUBOAA U
ynpaBieHre. MexaHu3Mbl TOPMOXKEHHS OCYIIECTBIAIOT IMpolLiecC TOpPMO3a,
npeBpailas KUHETUYECKYI0 SHEPTUIO JBMXKYIIECHCS MAIMHBI B TEIJIOBYIO SHEPTHIO.
TopMo3HbIE TPUBOIBI MW MEXAaHU3MBI YINPABICHUS KOHTPOJMPYIOT JIEUCTBHE
MEeXaHU3MOB TopMo3a. [lo oTeuecTBEHHBIM HOPMATUBHBIM JOKYMEHTAM, TOPMO3Has
CHUCTEMa COBPEMEHHOTO aBTOMOOWIS JO/DKHA oO0JajaTh JJIEMEHTaMH, KOTOPHIC
00€eCIeunBaOT CUTHAIM3AITMIO O COCTOSTHUU aBapUHWHON CHCTEMBI TOPMO3a, TO €CTh
ABTOMATUYECKOE NPEIyNpeKIeHUEe U KOHTPOJIb CHUCTEMbl TOPMO3a, YTO O3HAYaeT

BO3MOKHOCTh IPOBEPKH BOIUTENS B Tr000€ Bpems. [4] [18]

1.3 Knaccupuxanus KOHCTPYKIUA TOPMO3HBIX CUCTEM

Bce wu3BecTHble MEXaHU3MBl TOPMOXKEHHUSI 00ECIEUMBAIOT MPUHYIUTEIHHOE
TOPMOXKEHHE, CO3[laBas COINPOTUBICHHE JBWKEHHE. MalluHbl MOTYT HMETh
TOPMO3HBIE ~ MEXaHU3Mbl pazHOoro Tuma. @OPUKIUOHHBIA TOPMO3  CO3JaeT
MCKYCCTBEHHOE IPOTUBOACUCTBUE IBMKEHUIO aBTOMOOMIISI CUIIaMU TPEHUSI, KOTOphIE
BO3ZHUKAIOT MEXAY IBUKYIIUMUCS NETAISIMU — POTOPOM, a TaKXKE HEIMOJBIKHBIMU
aetajgsiMu  cratopa. s poropa MOXHO HCHOJb30BaTh OapabaHbl, TUCKU U
COOTBETCTBEHHO B MEXaHH3Max TopMo3a OapabaHblx UM TUCKOBBIX. Knaccudukanus

TOPMO3HBIX MEXAaHU3MOB U UX IIPUBOAOA IMTPCACTABJICHA HA PUCYHKC 1.



1

4 € COHKCHPOBAHHO CKOBO |

Fd MEXAHMYECKHMIA
i i .
,l BMCKOBBIA £ -f, € nnasaoued ckoboird |
[/ S L__l____._ ki |
v /
N // \ < ‘/ e —
MEXCHM4ECKHH Y ¢ kouawouweics ckoboirl | / | THAPABAMYECKMH
{cbpHkuMOHHLI) | [}
3 =S
|/ W\ g|/
g : z x|/
3 RY P KONOMOYHBIH a |/
= | Q— r
5 |\ Y Gopabawsmii < 3 NHEBMATHYECKMI
z i e ———— -
Q 2 N NEHTOUHBIN 3
a FMAPQBNHYECKHM B i e | g\
8 &1\
\ ]
\ | 3nexTpHueckmi
| \
| oo i
BNEKTPHYECKMi a
il CMELIaHHIA
1
’ TPOHCMHCCHOHHBIA 4
| |

Pucynox 1 — Cxema kiiaccu@ukaiu TOPMO3HBIX MEXaHU3MOB U IPUBOJIOB

MoHO TakXke HCHOJb30BaTh B KAueCTBE CTATOpa HEMOJBHXKHBIE KOJOJIKH
TOPMO3HOTO IUTa WJIHA JIEHTY, 3aKPEIUIEHHYI0 Ha IIUTKE TOPMO3HOTro. JluckoBbie
TOPMO3a BBICTYMAIOT KaK CTAaTOp BPAILAOLIErocs JUCKA, a KaK POTOP TOPMO3HBIX
KOJIOZIOK, 3aKpEIJICHHBIX Ha TOPMO3HOM LUIMHIApe. Ha rpy30BbIX MalnHax HIMPOKO
MPUMEHSIOTCS KOJIOJIOUHbIE OapabaHHble MeXaHW3Mbl. Ha JerkoBbIX MamimHax ux
UCIIONIb30BaHUE celyac CcHuxkaercd. lmeercss KOMIOHOBOYHOE pEIICHUE, TI/Ie
MepeTHU TOPMO3 TUCKOBBIH, 3aHui Oapadan. bapabanusie Topmo3a 3 dexTuBHee,
YeM [JMCKOBbIC, 3alIMIIEHbI Jy4yllle OT BHEIIHMX arperanuoHHbix cpea. Ho onwu
o0janaroT OOJBIION MAaccOi M HEYCTOWYMBBIMHU BBIXOJHBIMU XapaKTepUCTHKaMu. B
KauyecTBE KOJECHOr0 TOpMO3a He MPUMEHAIOTCS OapabaHHbIE JIEHTOYHBIE
MeXaHHU3MEI. [9]

B HeKOTOpBIX ciyyasx HCHOJB3YIOTCS KaK TPAaHCMHCCHOHHBIE TOPMO3HbIE
MEXaHU3MBI.

JIMCKOBBIE TOPMO3a HMIMPOKO MCIOJB3YIOTCS B JIETKOBBIX MAlIMHAX, BKIIOYAS
OapabanHble. B mocienqHue TOJBI TOPMO3HBIE JAMCKM Bce 0osiee  IIHUPOKO
OPUMEHSIIOTCS Ha TPY30BBIX MamnHax. JIMCKOBbIE TOpPMO3a B CPAaBHEHHH C

OapabaHaMu MEHBIIIE MAacChl, KOMITAKTHEE, O00JIalal0T CTAOWJIBHBIMUA XOJOBBIMH
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XapaKTepUCTUKaMH, JIydlle O00OrpeBarOTCsl U OYMIIAIOTCS OT Biard. OHU OTIMYHO
paboTaloT BMECTE C CHCTeMaMU aHTUOJOKUPOBKH. I[IpuHYyIuTENbHOE YCKOpEHHE
MOXXET OBITh OCYLIECTBJIEHO pa3JIMYHBIMH CIOCOOHOCTSMU: MEXaHUYECKUMH,
THIPaBIMYECKUMHU,  OJEKTPUYECKUMH,  BHEKojiecHbIMH.  Hambomee  yacto
HCIOJIB3YIOTCS. MEXaHU3Mbl (PPUKIIMOHHOTO TOpMO3a. JIJis JIETKOBBIX aBTOMOOWUIIEH
KPYIIHOTO KJIACCA MCIOJIB3YOTCS TOPMO3HBIE JUCKM Ha IEPEIHEM KOJece, a TaKXKe

OapabaHHBIE KOJIOJKY Ha 33THEM KOJIeCe.

1 pplyar U KHOIKa MPUBOA JIIsl CTOSHOYHBIX TOPMO30B; 2 MepeaaTOYHbIi TOPMO3;
3 KopIycC, 4 HaNPaBJISIOMIUA TOPMO3; S phIUar TOJKATENs; 6 TPYKUHA CTSIKHAS; 7 KPEMEKHBIC
METH3BI, 8 KpOHIITEIH, 9 Tpocuk, 10 Hanpassomas Tpocuka, 11 ynepxuBaromuii mrudrt,

12 Tsra peryara, 12 mpoBOJKM CUTHAJIA PYYHOTO TOPMO3a

Pucynok 2 - [IpuBoa 115t CTOSTHOYHBIX TOPMO30B

Ha I'Py30BbIX MalllnHax, BHC 3aBUCUMOCTH oT rpy3omnoabema,
YCTAaHAaBJIMBAIOTCA MCXAaHW3MBbI 6apa6aHHOr0 KOJIOJOYHOTO TOpPMO3a. Jluip B
MMOCJICAHUE I'OJAbl €CTh HAMCUCHAs TCHACHI WA ITPUMCHCHUSA JUCKOBOI'O MEXaHU3Ma Ha

Ipy30BbIX aBTOMOOWISIX.[22]-[27] Ha ceromnsimiamii eHb TOPMO3HBIC JEHTOUYHBIC
10



MEXaHU3MBbI, KaK KOJIECHBIE, COBCEM HE NPUMEHAIOTCS. B HEKOTOPBIX CllydasX OHHM
HCIIOJIB3YIOTCS B KAYECTBE TPAHCMUCCHM IS CUCTEMBI CTOSTHOYHOI'O TOPMO3a.
MexaHu3Mbl TMAPABINYECKOIO U JJIEKTPUYECKOTO TOPMO3a HCHOJB3YIOTCS B
KauecTBE TOPMO3HBIX 3ameanuTeneid. Ha HEKOTOphIX aBTOMOOWISX TOPMO3HOM
3aMEJUIMTENb - JIBUTATellb, KOJUIEKTOP BIIyCKa II€PEKPBIBAECTCS  CTaJbHBIMU

3aciaoHkamu. [11]

OUCKOBbIN MEeXaHU3m BapabaHHbIit MEXaHU3M

Hanpasnsiowan

Cynnopt

Pabouni LunuHap

. BEHTANWUWOHHOE
OTBEPCTHE ANCKA

TopMO3Has Konodka

Pabo4Mil LunuHap

BoaapaTHan npyiiHa
Haknagka TopoMoaHoi
Konogkm

PacnopHad nnaHka
NpHECaa Py4HHKa

KonecHas Wwnunsxa
[pAze3aWMTHLIA
KONNa4oK

CTynuua Koneca OnopHad cToika
KOMOAKM

CTAKHAA NPy#MHA

TopMO3HON AWCK PeryMpoBoMHLIA BUHT

Pucynok 3 — JluckoBbiii u 6apabaHHbII TOPMO3HBIE MEXAHU3MBbI

Knaccugukanus npuBooB TOpMO3a

MexaHnnueckas nepenada, CocTosAMast U3 TATH U PELyKTOPOB, IPUMEHSETCSA B
OCHOBHOM TOPMO3HOM CHCTEME C PYYHOM PEryJIUpPOBKOM BCIIOMOTATEIbHOM
TOPMO3HOM CHCTEMBI - «CTOSHOYHOI'O TOPMO3a». OTOT IIPUBOJA HCIOJB3YET
MYCKYJIBHYIO SHEPTHIO BOJUTEINS, YTOOBI BKIIFOUUTH TOPMO3HOU MexaHu3M. [IpocroTa
KOHCTPYKILMS M IIOCTOSIHHAsl JKECTKOCTh MEXAaHWYECKHUX IPHUBOJOB JEIAKT €€
HamOoJee MPUMEHMMOM [JIsi CHUCTEMBI CTOSHOYHOTO TOpPMO3a. [ MApaBIudecKHii
IPUBOJ IPUMEHSIETCS B CUCTEME PabOYEro TOPMO3a JIEFKOBBIX U IPY30BUKOB MaJIOTO
U CpelHero Beca. B 3TOM mpuBOJE yCHIMs NEJAIA OCH K MEXaHU3MaM TOpMO3a
IIEPENAIOTCA JKUAKOCTAMM. ISl yCTaHOBKM TOpPMO3a HCHOJB3YETCS MYCKYJIHAas
SHEPrusi BOJUTEIBCKOrO aBTOMOOMIA. L1 Toro, 4roObl BOAUTENO OBLIO YAOOHO
BKJIIOYaTh TOPMO3a, HEPEIKO HCIIOJIb3YETCsl TMAPABINYECKUN NPUBOJ C BAKyyMHOU

WJIY TTHEBMATUYECKON ycuiuBaroieu cuctemoi. [18]-[23]
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Ha cerogHsamHWil J€Hb HAYMHAIOT PaCHpPOCTPAHATHCA THUIPABIMYECKUE
OpUBOJBI C HacocaMHu. B 1MaHHOM ciydae, s TOTO YTOOBI BBECTH TOPMO3HBIE
MEXaHU3MBl M C€O3JaThb HEOOXOJIMMBbIE TOPMO3HBIE MOMEHTBI, HEOOXOJIUMBIE JIs
OBICTPON OCTAaHOBKM aBTOMOOWJISI, HCIONB3YETCA SJICKTPOIHEPrHsl JABUTaTENs,
KOTOPBIM MPUBOJIUT B JACHCTBHE TMAPOHACOC, HETOCPEICTBEHHO WM uepe3 Jio0oii

CUJIOBOM arperat aBTomoOuJs. [12]- [18]

BakyymHaa kamepa
ArmocdepHan Kamepa

Anadparma
ATmocdepHbIn KaHan
Tonkarenb

Cnepawnn KnanaH

BakyyMHbIN KaHan

Wrok
Bo3epaTHasa npyXuHa

Pucynok 4 — YcTpoicTBO BAKYYMHOI'O YCUJIMTEISI TOPMO30B

[THeBMaTHUeCKN NPUBOJ IHUPOKO NPUMEHSETCSI B CUCTEME TOPMO30B TATa4en
CpeIHEro M OOJBIIOrO TIPy30BOrO M aBTOOycHoro Tuma. B cucreme TOpMO30B
[IHEBMATHYECKOTO0 IPUBOAA MEXAaHMW3Mbl TOPMO3a BKJIKOYAKOTCA IIPU IOMOIIM
MCIIOJIb30BAaHUsl CXKATOW SHEpruu Bozayxa. s MIMHHBIX U OONBIIMX TPY30BBIX
aBTOMOOMWJIE 4YacTO MCHOJb3yeTCs KOMOWHUPOBAHHBIM THMAPONHEBMATHUYECKUN
npuBoJ. B 3TOoM mpuBOAe, YTOOBI YBEIMYUTH TOPMO3HBIE YCHIIUS, HCIOJIB3YETCS

CXKaTbIN BO34YX, 1 €T0 IICpCaavda K MCXaHU3MY TOPMO3a OCYHICCTBIICTCA C IOMOIIbBIO
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AKUAKOCTU. [{71s1 aBTONOE3/1a HEOOXOAUM ANIEKTPONPUBOJ, ITOCKOJIBKY B ATOM Cilydae
JOCTUTAETCA CaMblii TPOCTOM CIOCOO MepeHOca IHEPTHH MO OOJBIIUM PACCTOSIHUSIM

ITPpHU OYCHb MAJIOM BPEMCHH JIA pa6OTBI CHUCTEMbI TOPMO3a.

1.4 BpiOop m 000CHOBaHHEe BHOCHMMBIX HM3MEHEHHMH B KOHCTPYKIHIO

TOPMO30B

DD PEeKTUBHOCTH TOPMOXKEHHUS  OMPEACNACTCS ONPEISICHHON  OIICHKOU
TOPMOXXEHHUSI WM BpPEMEHEM OCTaHOBKHM aBTOMOOWsA. Yem Oosnee 3¢ dheKTHBHBI
TOPMO3HBIE JIEHCTBUS, TeM Oosiee 0e30macHbl CKOPOCTH, KOTOPbIE MOTYT JOMYCTHUTh
BOJUTENH, a TaKKe JOOBIE NPYrUe CKOPOCTH JABMKCHHS aBTOMOOWIS MO BCEMY
MapuipyTy. «be3omacHOCTh [BHXKEHHSI aBTOMOOMJIEH C BBICOKOM CKOPOCTBHIO
3HAYUTENIbHO 3aBUCHT OT 3((EKTHBHOCTH IEHCTBUI W 0E€30MacHOCTH TOpPMO3a.
Taxum oOpa3om, OCHOBHAS II€TTb IPOEKTa — 3TO €CTh MOBBINICHNE Ka4eCTBA TOPMO30B

aBTOMOOMJIS TPU MUHUMAJIHHOM U3MEHEHUH OOIIeH KOHCTPYKIIUKA aBTOMOOMIISL. »[12]

1.5 CocTaB 1 onucaHue BHOCMMBIX H3MEHEHUI B KOHCTPYKIIUIO TOPMO30B

OcHoBHas 3aj1aya B pa3pabOTKE HOBBIX KOHCTPYKIIMA TOPMO3HOW CHUCTEMBI -
o0OecreunTh HANEKHYI0 pabOTy TOPMO3HOM CHCTEMBL. JTa 3ajada pemraeTcs
cnenyronM oopasom. [IpeaaraeTcss yCTaHOBUTD 3aHUHN TUCKOBBIA TOPMO3 BMECTO
CTaHAapTHOTO OapabaHHOTO TOPMO3a.

JINCKOBBINT MEXaHHW3M TOPMO3a HMMEET HECKOJIbKO TIPEUMYIIECTB Tepe.
MEXaHU3MOM OapabaHHBIM:

[Ipu HarpeBaHWM XapaKTEPUCTUKH JUCKOBOTO TOPMO3a JIOCTATOYHO
cTabuibHbIE, a OapabaHHBIE TOPMO3a CHIKAIOTCS;

TemneparypHbie CTOMKOCTH AUCKOB 00Jiee BHICOKH, OCOOCHHO ITOTOMY, UYTO UX
MOKHO JIETYE U JTYUIIIe OXJIaIUTh;

Bonee Beicokoe 3(pPeKTHBHOE TOPMOKEHUE TTO3BOISAET CHU3UTD ITyTh TOPMO3a;

N3menenue Beca U pa3mMepoB;

[ToBrilIeHUE JYBCTBUTCIIbHOCTU TOPMO30B 1 INOBBINICHHUC I/IH(I)OpMaTI/IBHOCTI/I;
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YMeHbl1aeTcs BpeMsi MOMEHTa peakiuu padoThl;

M3HOmIeHHbIE KOJIOAKM TMPOCTO 3aMEHsI0T, Ha OapabaHax MPUXOIUTCS
npuiaraTh yCWIWs [JI TOJATOHKM KOJIOJOK JUIsl TOro, 4ToObl OHU OJENIUCHh Ha
OapabaHbI.

«Okos0 70 MPOLIEHTOB KUHETHUYECKUX SHEPTrUil aBTOMOOWJIS racsT MepenHue
TOPMO3a, 3aJJHUE TOPMO3a CHUKAIOT HAIPY3Ky MNEPEAHUX TUCKOB;

TeMmneparypHoe paclIMpeHUe HE BIMSET HAa Ka4eCTBO IPHKUMAIOLIECHUCS
TOPMO3HOM MOBEPXHOCTHU.»[12]

Ho rnaBHBIM npeoOpa3zoBaHMEM TOPMO3HOM CHUCTEMBI BCE TaKd SIBISETCS
cnenyromiee. IIpemnaraercss uCnonb30BaTh 3JIEKTPOMArHUTHYIO TOPMO3HYIO CUCTEMY
aBToMOOUJIsl. «DJNEKTPOMArHUTHAas TOPMO3HAas CHUCTEMa COCTOMT U3 0OJioka
yopasieHHs  (mpoleccopa), KOTOpPbIM  B3aMMOJEHUCTBYET C  JaTYMKAMU U
UCIIOJTHUTEIbHBIMA ~MEXaHU3MAaMHU CHUCTEMBI, II€ajJd TOpMO3a W HUMHUTATOpa
YyBCTBUTEJIBHOCTH TOPMO3a, a TAKKE MEXAHU3MOB 3allaCHOI0 KoJjieca. B mpuBOAHBIX
MEXaHM3MaxX 3aJHUX KOJIEC YCTAHOBJICHBI TOPMO3HBIE CTOSHOYHBIE MEXAHU3MBI,
KOTOpBIE YIPABISIOTCS MEPEKII0YaTesIeM U3HYTPU aBTOMOOUIIS.

«B omnMunMe OT TUAPABIMYECKUX U BICKTPOTHAPABINYECKUX TOPMO3HBIX
CUCTEM B DJJIEKTPOMEXAaHMYECKHMX CHCTEMAax TOPMO3Has CWJIa BO3JIECUCTBYET Ha
TOPMO3HOM AUCK BMECTO TPAAUIIMOHHOW CKOOBI. CTOSTHOUHAsi TOPMO3HAsl CHUCTEMaA
OPUBOJUTCS B JEUCTBUME KHOMKOM, KOTOpas CBsA3aHA C AIIEKTPOHHBIM OJIOKOM
yOpaBieHusl. 3aJHUM JUCKOBBIM TOPMO3HOM MeEXaHWU3M TMPEJCTaBIsIeT CcoOoM
ANEKTPUYECKUN JBUTATENb, YCTAHOBJIEHHBIM B CYIIIOPTE MEXaHM3Ma Ha JIHCKE
KOJIECA, COCTOSIIMM M3 CTaTOpa M BPAIIAOLIErOCs pPOTOPA, YCTAHOBIEHHOIO Ha
noammnHukax. Korga 3agaHHoe KOMMYECTBO TOKA MPUMEHSIETCA K CTAaTOpPY, POTOP
HAa4MHAET BPalaThCsA, & BEAYLIMHA BUHT IIEPEMEIIAETCS, a TAKKE MOYKET U3MEHSATH
HaIlpaBJICHUE JIBMKEHUS B 3aBUCUMOCTHM OT XapaKTepa BpallleHus poropa. Benymmit
OONT, MOAKIIOYEHHBI K TOPMO3HOW KOJOJIKE, B 3aBUCUMOCTH OT YCJIOBHIA
JNOPOXKHOTO [JBW)KEHUS W XapakTepa TOPMOXKEHUSA, IEHUCTBYET HAa TOPMO3HYIO
KOJIOZIKY, Ha)KUMasl UJIM BBITSATUBAS €€ OT TOPMO3HOTO JUCKa.

Hcnonb30BaHne  IIEKTPOMEXAHUYECKUX — DJIEKTPOMArHUTHBIX  TOPMO3HBIX

CUCTEM MMEET psij npeumyinecTB»[14] -[20]:
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- OTCYTCTBHE pblUara py4yHOTro TOPMO3a, KOTOPBI BBICBOOOXKIAAET MECTO IS
KaKuX J100 IPYruX 3JIEMEHTOB CaJloHa aBTOMOOUIIS;

- ONTUMAJIbHOE COOTHOIICHHE TOPMO3HBIX CUJI M CTaOMIM3alUs CTAOMIIBHOCTH
aBTOMOOMJIS IIPU CTOSTHKE

- OeclIyMHBIN MTPUBOJI MEXaHU3Ma, XapaKTepHbIE AJI1 TPOCUKOBOTO MPUBOAA

- He TpeOyeTcsi TPOCUKOBOTO MEXaHU3Ma, KOTOPBIM TpeOyeT MeproguvdecKoro
oOCITy’)KMBaHUS, T.€. BBICTAJICHHE OINPEACICHHOTO0 KOJIMYECTBA WICIYKOB phluara
PYYHOT'O TOPMO3a, sl 0oOecrieueHre He0OX0JMMOTO IPHKUMAa KOJIOAOK

- HaJM4YMe BO3MOXKHOCTH TOJAKIIOYEHHUS CHUCTEMBbI Ji YIpPaBIEHUS €10 B
HEOOXOUMBIX CITy4asiX JBHKEHHUS aBTOMOOWIIS, JIJIsl HOBBIIEHHUS 0€30MacCHOCTH, IS
HKCTPEHHOTO TOPMOKEHHUSI, T.€. TOT MPOIECC MOMKHO 3aIPOrPaMUPOBATH U BIIUTH B
AJIEKTPOHHBIN OJIOK yIpaBiieHHsI, YTOOBI CHCTeMa MOrJja padoTaTh aBTOMATHUYECKH B
HY>)KHOW CHUTyallud, KOTOpble OYyIyT MNpPONUCaHbl B MporpamMMme yIpaBICHUS
aBToMOOUJIEM, HApUMeEp, NMPU NAPKOBKE MPHU MPUOJIMKEHUU C MPENSTCTBUEM, WM
Ha YKJIOHE NpH ABMXKCHUU B MPOOKax, a MpH HAXXaTUM TeAajd ra3a OTKII0YaThCs,
WIM MPU OCTAHOBKE M BBIKIIOYEHUU JBUTATENII MOXKHO YCTAHOBUTH UYTOOBI CHCTEMA
aBTOMATUYECKU BKJIIOYAJIa CTOSTHOYHBIA TOPMO3 AJISi UCKIIOYEHHUS O0€3KOHTPOIHHOTO
nepeMenIeHus] aBTOMOOHIIS.

DNEeKTPOMAarHUTHO-MEXaHUYECKUE CHUCTEMbl CTOSHOYHBIX TOPMO30B MOTYT
UCIONHATh (YHKIIMH aBTOOJIOKUPOBOYHOM CHCTEMbI, CHUCTEMBI HaIpPaBICHHOM
CTAOMJIBHOCTH, CUCTEMBI KOHTPOJISI TSITH U CUCTEMBI JIEKTPOHHOM CTAOMIIU3AIUU TIPU
TOPMOKE€HUU Ha CKOJb3KOM MOKPHITMM WM MPU HUHBIX BapUAHTAaX MaHEBPUBAHUS
aBTMOMOOMIIA. «[lo cpaBHEHHUIO C TPOCUKOBOW WM THAPABINYECKON CHUCTEMaMHU OHH
paboTaT OECUIyMHO, UMEIOT MEHbIlIE KOMIOHEHTOB TOPMO3HOM CHCTEMBbI U OoJiee
9KOJIOrMYHBL. TOpMO3Hasi cucTemMa SIBISIETCS OCHOBOM 0€30MacHOCTH aBTOMOOWIIS.
[TosTomMy myist He€ Bcernma cieayeT yaensaTb ocoboe BHMMaHue. Ecnu TopMosHas
cucteMa OOCTY>KMBaHHUS HEHUCIpPaBHA, aBTOMOOWIb HE JOJKEH MPUBOJIUTHCI B

newcTBue B npuHIUmne.»[27]- [30]
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2 KOHCTPYKTOpPCKAaS 4YacTh

2.1 TsaroBo-TuHAMUYECKHA pacyeT aBTOMOOMIISE

2.1.1 UcxoaHble JaHHbIE

CUMCIIO BEIIYIIIHX KOJIEC ..vveeuvreennreenureenureesteeenueeentteensseessseesnseesseesnseesnseessseessseens =2
COOCTBEHHAST MACCA, KT «.eeeeereeeuneeeeeeeeeeeeeaeeeeeeeeseeeesesennnaeeeessessesessannnaaeeens m,= 1230
KOJMUECTBO MECT.....uviiiieiiiiiieeeeiiteeeeeiiteeeeesitteeeesitateeessnteaeeesessaeeesensssseeessnnnnseeeens 5
MaKCUMATIBHAS CKOPOCTD, M/C.uvevrreeeeriirieeeensiiereessaianeeesssssnseeesssssseeenns Vinax = 51,67
MakcumalibHasi 4aCTOTa BPAIIEHUS KOJICH. BAJIA, PAJY/C ...vvevervveeernneeannse Wmax = 680,7
MuHrManbHast 4aCTOTa BPAIICHUS KOJEH. BAIA, PAM/Cueeerereerreeeeeiivreeeennnnnes Win = 88
KoadpuimeHT a3poAMHAMUYECKOTO COMTPOTUBIICHHUS «...eeenvveenereernreennveeaneee C,=0,38
BennurHa MakCUMabHO MPEOJA0JIEBAEMOTO MOABEMA ....evveeeneereeeneeeeennnes max = 0,20
KoadduimeHT none3Horo 1eHCTBUSI TPAHCMUCCHH .....ceuvveernveereeeeieeeneeenns Nrr =091
[110IIa b MOMEPETHOTO CEUEHUS, M>......eeveeereeeereneereseeseseesesseseseeseseesesseseseens H=2,00
Ko hULHEHT COMPOTUBICHUS KAUCHHIO .....ecerevreeeereeeanereeenereeeneseeesnsnenss Jfro =0,010
Uncio mepenad B KOPOOKE TTEPECIIAT ....eevvreerrreerreesureensreesseesseesseessseessseeesssesssseenses 5

Pacnpenenenne maccbl aBTOMOOUIIS 110 OcsiM, % :

TICPEITHSISL OCD .veeeuuvieernureeesuteeeauteesssteesssteesueeeesssseessnsaeesasseeassaseessnsseessnssessnsseesssnseens 51
BATTHSISE OCDB..uvveennreeauteertteentteeateeenuseeasteesaseeeaseesabaeesteeabteesaseesabeesabeesaseesbeesseeenseeenneeas 49
TIIOTHOCTD BOBIYXA, KI/M> ....oiuvvevieierereteeeeseseteeesesesseseseseaseseseseasesesesnseseseans p=1293
TISTOTHOCTD TOTIIIMBA, KL/ T .ueeeieeeeeeeeieeeeeeeeteeeeeeeeeeeeeeeetaeeeseeesnneeeeesennnnes o= 0,72»[2]

2.1.2 IToaroroBKa UCXOAHBIX JAHHBIX I TATOBOIO Pacyéra

a) «OnpenesieHre MOJHOTO BECA U €r0 PACIpEIeTICHUE 0 OCIM»[2]

G, =G, +G, +G,,

«rne G, - coOOCTBEHHBIN BEC aBTOMOOUIIS;
G, - BeC accaxupos;

G; - Bec Garaxa;»[2]
16
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G, =m, [g=1230-9,807 = 12063 H 2)

G,=G, [5=m, [gl5=75-9,807-5=3678 H 3)
G, =G, [5=m, [g[5=10-9,8075=490 H 4)
G, =12063 + 3678 + 490 = 16231 H (5)

G =G,[51=16231-51=8278 H (6)
G,=G,[49=16231-49=7953 H (7)

«0) ITox6op muH

[uuel BeIOMpaAOTCA MO HArpy3ke, MPHUXOAAIICIicS Ha Kojeco ¢ momoibio Kpatkoro
aBTOMOOMJILHOTO CIIPABOYHUKA[6]

Ha aBTOMOOMIIE ycTaHOBIEHBI paguaibHble MUHBL 195/55 R16.»[2]

Tk

=r, =05 +xAB)O07, (8)
«TJI€ T — paauyc KaueHUs KOJieca;

Fer — CTATHYECKUUM PANYC KOJIECA;

B =195 — mmpuna npoduss, MM;

k = 0,55 — oTHOMLIEHUE BBICOTHI PO K MUPUHE TPOPUIIS;

d = 406,4— nocal0uHbII AUAMETP, MM;

A =0,85— koadpuiMeHT Tuna MmuHbL»[2]

r. =r.. = (0,5-406,4+0,55-0,85-195) - 10° = 0,294 m 9)

K

2.1.3 OnpenesieHue nmepeIaTovuHOr0 YMUC/IA IJIABHOM Nmepeaavyu

U, =% e (10)

MAX

«rae U, - mepegatoyHoe 4MCIIO BBICLIEH mepenadn B KOpoOKe repenay, Ha KOTOpOH

obecrnieuynBaeTCsa MaKCHMaJIbHas CKOPOCTh.
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[IpumeM 3HaueHWE MepenaTodyHoe 4uciao Beiciied nepegaun KII paBHBIM»[2]

0,784.

U, =(0,294 - 680,7) /(0,784 - 51,67) = 3,938 (11)

2.1.4 BHelmIHAISI CKOPOCTHAS XapPaKTEPUCTUKA IBUTATEsI

«OmnpenaensieM MOIIHOCTb JBUTATENs, OOCCIEYMBAIOIIYIO JIBHKEHHUE C 3aJaHHOU

MaKCUMAaJIbHOW CKOPOCTBIO IIPH 33JaHHOM JIOPOXKHOM COIPOTHUBICHUU.»[2]

«rae Y, - KodPOUUUEHT CONPOTHUBIEHUS JOPOTH MPU MAKCUMAJIbHOM CKOPOCTH

aBTOMOOMJIA.
JIist  JIerKOBBIX aBTOMOOWJICH TPUHUMAETCS, 4YTO MaKCHMaJlbHas CKOPOCTh

JOCTUTaeTCs Ha MPSMOJIMHEHHOM y4acTKe, U3 YEeTO CIEIYET, YT0:»[2]

v, =1, Eﬁl + —;/(fg%j (13)

¥y =0,010- (1 +51,672 / 2000) = 0,023

N, = (16231 - 0,023 - 51,67 + 0,38 - 1,293 - 2,00 - 51,67°/ 2)/0,91 = 95983 Br

N,y = sz s (14)
alA+b[N -cA

«rne a, b, ¢ — o»mnupuyeckue KodPPUIUEHTHI (I JETKOBBIX aBTOMOOWIJIEH C

KapOWOparopHbIM aBurarenem a, b, c = 1), A=a,,,, /&, (npumem A=1,05).»[2]
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N, =95983 /(1-1,05+1-1,05*-11,05%)=96478 Br

(15)

«BHeuHw10 XapaKTCPUCTUKY JABUIraTcisd C ,Z[OCTaTO‘{HOﬁ TOYHOCTBIO MOJKHO

onpenenuTs o Gopmyne Jleinepmana:»[2]

OnpeneneHre 3HAYCHUN KPYTSIIEr0 MOMEHTa MPOU3BOJIUTCSA MO opmyie:»[2]

w

2
Ne :NMAX Eﬁcl_e-'-cz[a)ej _(
Wy Wy

«rae C; = C2 =1 - k03P PUIMEHTHI XapaKTepU3yIOIUE TUIT JBUTATEIS.

Me=——
w

e

«Tabnmuua 1 - BHemHss1 CKOpoCcTHAs XapaKTepUCTHKa» [2]

O6op. nBc, 06/MuH yra. (;I;(;%CTB’ MourH. n8c, kBT M nsc, H*m
845 88 14,6 166,3
1290 135 234 173,4
1750 182 32,6 178,9
2180 229 41,9 182,8
2640 276 51,2 185,2
3070 324 60,2 186,0
3540 371 68,7 185,3
3980 418 76,4 182,9
4440 465 83,2 179,0
4890 512 88.9 173,5
5340 559 93,1 166,5
5790 606 95,7 157,8
6240 653 96,5 147,6
6690 701 95,2 135,8
6500 681 96,0 141,0

n, - «<000pOTHI ABUTATENS, 00/MHUH;»[2]
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n, = . (18)

2.1.5 OnpenesieHne nmepeaaTovYHbIX YUCe] KOPOOKHU mepeaay

«[lepemarounoe 4YuCIO TEPBOM Tmepenayn OMpeAeNseTcs MO 3aJaHHOMY
MaKCUMaJbHOMY JIOPOXHOMY COIPOTHUBICHUIO U MaKCUMaJIbHOMY JIUHAMHUYECKOMY
dakTopy Ha MepBoil mepenaye.

B cooTBeTCTBUM € 3TUM JTOKHBI BBITIOJHSTCS CICAYIOIINE YCIOBHS: »[2]

DU,z O W T (19)
MMAX |]7TP IJJO

«rne Y, - KOXPPHUIMEHT CONPOTHBICHHUS IOPOTM MPU MAKCHMAIBHOW CKOPOCTH

aBTOMOOMIIS C y‘IéTOM BBIJICYCHBI npeoaojaeBacMoro HO,Z[’I)éMa

wMAX - ernax + aMAX :wV + aMAX > [2]
W, =0,023 +0,20 = 0,223 (20)
UiZ 16231 0,223 0,294 / (186,0 - 0,91 - 3,938) = 1,601

G. gl
2y g Gl 21)
MMAX |]77"1:’ Iljo

«rpe G, - cuennoi Bec aBromoomisa»[2] (G, =G, [m, = 8278 - 0,9 = 7450 H,

m

| - «KO3(ppUIMEHT mnepepacrpenencHuss Harpy3ku Ha IepeiHue Kkonéca), @ -

kodpdunment cuemnenus (@ = 0,8).»[2]

U; <7450 - 0,8 - 0,294 / (186,0 - 0,91 - 3,938) = 3,636

«[Tpumem 3HaueHue nepoii nepenaun pasasiM: U, = 3,600.
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3HaueHus npoMexxyTouHbIX ctyneHel KII paccunTeiBaroTCs HA OCHOBaHMU 3aKOHA
reOMETPUYECKON ITPOTPECCHUM:

3HamMeHaTeNlb FeOMETPUUYECKON MTPOTPECCUM paBeH:»[2]

g=U,/U)"* = (3,600/0,784)" = 1,464 (22)
U,=U,/q=3,600/ 1464 =2,459; (23)
U,=U,/q=2,459 /1464 = 1,680; (24)
U,=U,/q=1,680/1464=1,148; (25)
U, = 0,784. (26)

2.1.6 CxopocTh IBH:KEHUS ABTOMOOMJISAA HA Pa3/IMYHBIX Mepegavax

<<OHpCI[CJ'IHCM BO3MOKHBIC 3HAYCHHA CKOPOCTH Ha K&)K,Z[Oﬁ nepcaadyc B 3aBUCUMOCTH OT

000pOTOB KOJIEH Baja:»[2]

v, =0377 0 % Ve (27)

K11 0

«Tabnuua 2 - CKopocTh aBTOMOOMIISL HA Pa3IUYHBIX Mepeaadax»[2]

O6op. nBc, | Ckop. Ha 1 Ckop. Ha 2 Ckop. Ha 3 Ckop. Ha 4 Ckop. Ha 5

00/MuH nep, m/c nep, M/c nep, M/c nep, M/c nep, m/c
840 1,8 2,7 3,9 5,7 8,4
1290 2,8 4,1 6,0 8,8 12,9
1740 3,8 5,5 8,1 11,9 17,4
2190 4,8 7,0 10,2 14,9 21,9
2640 5,7 8,4 12,3 18,0 26,4
3090 6,7 9,8 14,4 21,1 30,9
3540 1,7 11,3 16,5 24,1 35,3
3990 8,7 12,7 18,6 27,2 39,8
4440 9,7 14,1 20,7 30,3 443
4890 10,6 15,6 22,8 334 48,8
5340 11,6 17,0 24.9 36,4 53,3
5790 12,6 18,4 27,0 39,5 57,8
6240 13,6 19,9 29,1 42,6 62,3
6690 14,5 21,3 31,2 45,6 66,8
6500 14,1 20,7 30,3 443 64,9
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2.1.7 Cuna Tru Ha BeAyIIMX KOJIécax

«Tabmumna 3 - Tgaroselii 0ananc»[2]

O6op. nBc, | Faru Ha 1 F Taru na 2 F taru na 3 F taru na 4 F taru na 5

00/MuH nep, H nep, H nep, H nep, H nep, H
840 7287 4978 3401 2323 1587
1290 7598 5191 3546 2422 1655
1740 7840 5356 3659 2499 1707
2190 8013 5474 3740 2555 1745
2640 8118 5545 3788 2588 1768
3090 8153 5569 3805 2599 1776
3540 8119 5546 3789 2588 1768
3990 8017 5476 3741 2556 1746
4440 7845 5359 3661 2501 1708
4890 7605 5195 3549 2424 1656
5340 7295 4984 3404 2326 1589
5790 6917 4725 3228 2205 1506
6240 6470 4420 3019 2063 1409
6690 5954 4067 2778 1898 1297
6500 6180 4222 2884 1970 1346

2.1.8 CuJiibl cONPOTUBJICHHUSA IBHKECHUIO

«Cuita conpoTUBIICHUS BO3AYXY:»[2]
2
FB =H EpB |:CX %'

«Cuna conpoTUBJIEHUS KAUEHUIO:»[2]

F,=G,f,:

fo= £, LA+50107 V7).
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<<HOJIY‘ICHHLIC JaHHBIC 3aHOCHUM B Ta6J'II/IHy H CTPOUM Fpa(I)I/IKI/I 3aBUCUMOCTHU CHJI

COIIPOTUBJICHUA OT CKOPOCTH.

Tabmuma 4 - Cuiibl COMPOTUBIICHUS ABUKEHUIO»[2 ]

CKop-Tb, F comp. F comp. >'F comp.
Mm/c Bo3x, H kad-10, H nux-10, H
0 0 162 162
5 12 164 177
10 49 170 220
15 111 181 201
20 197 195 391
25 307 213 520
30 442 235 678
35 602 262 864
40 786 292 1078
45 995 327 1322
50 1228 365 1594
55 1486 408 1894
60 1769 454 2223
65 2076 505 2581
«2.1.9 Innamuveckuii pakrop»[2]
_F.-F
G,
G, [ @

(32)

(33)

«Ilo 3Tum q)OpMYJ'IaM N JaHHBIM CHJIIOBOI'O OajaHca PaCCUYUTBIBAIOT U CTPOAT

JUHAMHYECKYIO XapaKTepUCTUKY aBTOMOOMIIA,

KOTOpasi sIBIsieTCsl TpaduyecKum

U300paKeHHEM 3aBUCHUMOCTH JTWHAMUYEeCKoro (paktopa D OT CKOPOCTH IBHXKEHUS MpU

pa3MyHBIX Mepenadax B KOpoOKe mepenady W MpU TMOJTHOW 3arpy3ke aBTOMOOWIIS.

Jlanubie pacyéTa 3aHOCST B TAOJIUITY U MPECTABISIOT TPaPUISCKU.
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Tabnuna 5 - [lunamudeckuii ¢pakTop Ha nepenadax»[2]

gfc()p' Jun-# paxTop Jun-ii haxTop Juna-# paxTop Jun-ii haxTop Jun-# paxTop
’ Ha lmep Ha 2mep Ha 3nep Ha 4nep Ha Smep
00/MHuH
840 0,449 0,307 0,209 0,142 0,096
1290 0,468 0,319 0,217 0,147 0,097
1740 0,483 0,329 0,223 0,150 0,096
2190 0,493 0,336 0,227 0,151 0,093
2640 0,499 0,340 0,229 0,150 0,088
3090 0,501 0,340 0,228 0,147 0,081
3540 0,498 0,338 0,225 0,142 0,071
3990 0,492 0,333 0,220 0,135 0,060
4440 0,481 0,324 0,213 0,126 0,046
4890 0,465 0,313 0,203 0,116 0,030
5340 0,445 0,298 0,191 0,103 0,012
5790 0,421 0,281 0,177 0,089 -0,008
6240 0,393 0,260 0,160 0,072 -0,031
6690 0,360 0,237 0,142 0,054 -0,055
6500 0,375 0,247 0,150 0,062 -0,045

2.1.10 YckopeHnsi aBTOMOOMIIS

_(D-W)(g

O 9
«Tae O,, - KOOQDUIMEHT ydyeTa BPALIAIONMXCs Macc,
Y - ko3 duueHT cyMMapHOTo COMPOTUBICHUS TOPOTH.»[2]
W= f+
«I — BEJIMYMHA NPEO0J0JIEBAEMOro noabeéma (i = 0).»[2]
J,, =1+(0, +90,[U;,), (35)

«rzie O - KO3 PUIMEHT yuéTa BPAILAKOIIMXCA Macc KONEC; O, - KO3DPUIMEHT yuéTra
BpalnarImuxcs mMace asurarens: O, =0, = 0,03.

Ta6nuna 6 - Koadduiuent ydera Bpamaromuyxcs Macce»|2]

Ul U2 U3 U4 Us
o] 1,419 1,211 1,115 1,070 1,048
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«Tabnuma 7 - Yckopenue aBToMoOWIISI Ha miepeaadax»|2]

00 ngc, VYekop.nal | Yekop.Ha2 | Yekop.Ha3 | Yekop.Ha4 | Yckop. Ha S
06/MUH nep, m/c? nep, m/c? nep, m/c? nep, m/c? nep, m/c?
840 3,03 2,40 1,75 1,21 0,80
1290 3,17 2,50 1,82 1,25 0,81
1740 3,27 2,58 1,88 1,28 0,79
2190 3,34 2,64 1,91 1,28 0,75
2640 3,38 2,67 1,92 1,27 0,70
3090 3,39 2,67 1,91 1,23 0,62
3540 3,37 2,65 1,88 1,18 0,51
3990 3,33 2,60 1,83 1,11 0,39
4440 3,25 2,54 1,76 1,02 0,24
4890 3,14 2,44 1,67 0,92 0,07
5340 3,01 2,32 1,57 0,79 -
5790 2,84 2,18 1,44 0,65 -
6240 2,64 2,01 1,29 0,49 -
6690 2,42 1,82 1,12 0,31 -
6500 2,51 1,90 1,19 0,39 -

2.1.11 BetnuuHbI 00paTHBIE YCKOPEHUSIM ABTOMOOWJIA

«Tabnuna 8 - BenuunHbl 00paTHBIE YCKOPEHUSIM aBTOMOOMIISI»[2]

ot | et | amen | e | adven op.yexp:
00/MuH c2/m c2/m c2/m c2/m ’
840 0,33 0,42 0,57 0,83 1,25
1290 0,32 0,40 0,55 0,80 1,24
1740 0,31 0,39 0,53 0,78 1,26
2190 0,30 0,38 0,52 0,78 1,33
2640 0,30 0,38 0,52 0,79 1,44
3090 0,29 0,37 0,52 0,81 1,62
3540 0,30 0,38 0,53 0,85 1,95
3990 0,30 0,38 0,55 0,90 2,57
4440 0,31 0,39 0,57 0,98 4,12
4890 0,32 0,41 0,60 1,09 13,44
5340 0,33 0,43 0,64 1,26 -
5790 0,35 0,46 0,70 1,54 -
6240 0,38 0,50 0,78 2,05 -
6690 0,41 0,55 0,90 3,26 -
6500 0,40 0,53 0,84 2,59 -
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2.1.12 Bpems u nyTh pa3rona

«BpeMs u myTh pasrona aBTOMOOWIJIS ompejaesnsieM rpadoaHaAIUTHIECKUM CIOCOOOM.

CwmbIca 3TOro crnoco0a B 3aMeHE UHTETPUPOBAHUSI CYMMOW KOHEUHBIX BEJIMYUH:»[2]

Via
a= [ Lav=| 1| v, -v. (36)
Vi .] ]CP i+l

«C 3TOM 1ENbI0 KPUBYIO OOpAaTHBIX YCKOPEHHUI pa30MBAIOT Ha UHTEPBAJBI M CUUTAIOT,
YTO B KQXJOM MHTEPBAJIE aBTOMOOUIIH PA3TOHSIETCS C IIOCTOSHHBIM YCKOPEHUEM Jj=
const, KOTOPOMY COOTBETCTBYIOT 3HaueHus (I/j) = const. DTH BEIUYHMHBI MOXKHO

OTIPENICTUTH CICTYIOITUM 00pazoM:»[2]

L) /), +/)),
2

: (37)

Jer )

«TJI€ K — IOPSAKOBBIN HOMEp UHTEpBAIA.»[2]
«3aMeHsIsi TOYHOE 3HAYEHUE TUIOIIAAN 1o KpuBo# (1/j) B uHTEpBaNie 4V, Ha 3HAYEHUE
IJIOMIAIA TPSIMOYTOJIbHUKA ¢O cTOpoHaMUu AV U (1/jcp)x , IEPEXOAUM K TPUOIMKEHHOMY

UHTETPUPOBAHUIO: »[2 ]

A= | av -v.) (38)

t1=0t, =0+ D, t,= Y N

K=l
«TJe t;— BpeMs pa3roHa oT ckopoctu V, 1o ckopoctu Vi,
t>— BpeMs pa3roHa 0 CKopocTu V>,
Pesynbratel pacuéra, B COOTBETCTBUU C BHIOPAHHBIM MaciiTaboM rpaduka MpuBeIEHbI

B Ta0OIUIIE:
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Tabnuua 9 - Bpems pasrona aBToMoOuIsi»[2]

CKci[)I:Ii/IIT/.c g&gm, Bp.t,
0-5 152 0,8
0-10 457 2,3
0-15 824 4,1
0-20 1279 6,4
0-25 1861 9,3
0-30 2603 13,0
0-35 3527 17,6
0-40 4685 234
0-45 6130 30,6

«AHaJIOrMYHBIM 00Pa30M IPOBOANTCSA IPaUUECKOE MHTETPUPOBAHUE 3aBUCUMOCTH | =
(V) nis nonydeHns 3aBUCUMOCTH ITyTH Pa3roHa S 0T CKOPOCTU aBTOMOOMIIS.

B nmanHOM ciydae kpuBas ¢ = f(V) pa3OumBaeTcs Ha MHTEPBabl 110 BPEMEHHM, JIS
Ka)XI0T0 M3 KOTOPBIX HAXOAATCSA COOTBETCTBYIOLINE 3HAUEHUS Vpy.

[Inomans >JIEMEHTAPHOTO INPAMOYTOJILHAKA B HMHTepBaye At, €CTb IyTh, KOTOPBIA
IPOXOJUT ABTOMOOMIIb OT OTMETKH f,.; 0 OTMETKH I, ABUTASICH C MOCTOSHHOM CKOPOCTBIO
Vepi»[2]

«BenuuuHa IUIOMAAM DIEMEHTAPHOTO NPSAMOYTOJLHUKA OINPEAENAETCS CIEMYIOMINUM

00pazom :»[2]
AS =V, [(tk - tk—l) =V LA, (39)
«rae k = 1...m — NOpsAAKOBBII HOMEpP UHTEpPBAJa, M BbIOMpPAETCS MPOU3BOILHO (m
=n).»[2]
«ITyTh pasrona ot ckopoctu V,»[2]

no ckopoctu V;: §;=A4S;,

1o ckopoctu Vo S» = AS,+A4S>,
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10 ckopocTH V,.: S, = iAS .
k=1

«Pe3ynbrarhl pacuéra 3aHOCATCS B TaOIUILY:

Ta6muna 10 - [TyTs pa3rona aBTOMOOUJIsI» |2 ]

I[Har; /zKop, IDrom, Mm? IyTsS, M
0-5 38 2
0-10 266 13
0-15 725 36
0-20 1522 76
0-25 2832 142
0-30 4873 244
0-35 7875 394
0-40 12217 611
0-45 18358 918

2.1.13 MouiHocTHO#M 0aj1aHC

«J1ns pemeHus psiga BOMPOCOB, Kak, HAIPUMEpP, BHIOOP NMEPEeIaTOYHOTO YHCia TJIaBHON
nepesayy, MCCIEIOBAHUE TOIJIMBHOM SKOHOMHUYHOCTH aBTOMOOWJIS, YJOOHBIM SIBIISETCS

aHaJIM3 MOIIIHOCTHOTO OajlaHca aBTOMOOWJISI, KOTOPBIN BBIPAXKAETCS ypaBHEHUEM: »[2]

N,=N,[7,=N,+N,+N,+N,, (40)

«rae Ny - MOIIHOCTb, 3aTpauyrBaeMas Ha IPEOI0JICHUE CONPOTUBIICHUS KaUEHUIO;
Np - MOIITHOCTB, 3aTpauyrBaeMas Ha MPEOI0JICHUE COMPOTUBIICHUS BO3AYXA;

N7 - MOIIHOCTB, 3aTpaynuBaeMas Ha npeojioieHue noagbema (N = 0);

N; - MOILIHOCTB, 3aTpaurBaeMas Ha yckopeHue aBromoouns (N;= 0).

DTO ypaBHEHHME IIOKAa3bIBAE€T, KaK pacHpeAessieTCss MOIIHOCTh, pa3BHUBaecMas Ha

BCAYIIHUX KOJIECAX aBTOMO6I/IJI}I, I10 Pa3JIMYHBIM COIMPOTHUBJICHUAM ABUKCHUIO.
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Tabmuna 11 - MomHocTHOM O0anaHce»|[2]

OGop. MorH. Ha
o g/i;:m KOJI., KBT
840 13,2
1290 21,2
1740 294
2190 38,1
2640 46,5
3090 54,7
3540 61,4
3990 68,4
4440 76,5
4890 81,8
5340 83,9
5790 87,2
6240 87,9
6690 86,4
6500 87,0

«Tabnuia 12 - MomHOCTh CONPOTUBIICHUSI IBUAKEHUIO»[2]

Ckop., Mous. comp. Mouus. comp. CyMM. MOIIH.
Mm/c BO3/. Kay-o corp.
0 0,0 0,0 0,0
5 0,1 0,8 0,9
10 0,5 1,7 2,2
15 1,7 2,7 4,4
20 3,9 3,9 7,8
25 1,7 5,3 13,0
30 13,3 7,1 20,3
35 21,1 9,2 30,2
40 314 11,7 43,1
45 44,8 14,7 59,5
50 614 18,3 79,7
55 81,7 224 104,2
60 106,1 27,3 1334
65 134,9 32,8 167,8
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2.1.14 TorIMBHO-3KOHOMHUYECKASI XaPAKTEPUCTHKA

«/l7 moJlydeHus TOIUIMBHO-YKOHOMUYECKOM XapaKTePUCTUKU CJIEIYET pacCUUTaTh
pacxo/ TOIUIMBA IIPH JABHMYKEHUHM aBTOMOOWIISI Ha BBICIIEH Tepeade 1o TOPU30HTAIBHOM
JOpOre C 3a/IaHHBIMU TOCTOSIHHBIMM CKOPOCTSIMM OT MHHUMAJbHO YCTOWYMBOW M0
MaKCHUMaJILHOM.»[2]
0. = 1.10g,. K, [K, (N, +N,)
N

1)
36000 LV, Co, ,,

«r€ &pmin = 290 I/(kBTH) — MUHUMAaJIBHBIN yIENBHBIN PacXo/ TOIUIUBA.»[2]

K, =1L152(H° —1,728 [ 1 +1,523 (42)
K, =0,53[E*-0,753[E +1,227 (43)
g Ny W (44)

NT WeN

«Pe3ynpTaThl pacu€ToB CBOAAT B TAOIMILy U MPEACTABISAIOT B BUJIE TpadukKa.

Tabmuma 13 - [TyTeBoii pacxo/1 TOIUIMBA HA BBICIIEH Tiepenadn»[2]

0635/.1\;1&;1({:, Ckop., M/c | 3Hauenue I | 3nauenue E |3nauenue Ky |3nauenue Kg |3Hauenue Qs
840 8,4 0,128 0,136 1,321 1,185 4,3
1290 12,9 0,155 0,208 1,282 1,143 5,1
1740 17,4 0,196 0,281 1,228 1,107 6,2
2190 21,9 0,250 0,354 1,163 1,077 7,4
2640 264 0,317 0,426 1,091 1,052 8,7

3090 30,9 0,398 0,499 1,017 1,033 10,1
3540 35,3 0,496 0,572 0,949 1,020 11,5
3990 39,8 0,613 0,645 0,896 1,012 13,1
4440 44,3 0,754 0,717 0,875 1,010 154
4890 48,8 0,922 0,790 0,909 1,013 19,0
5340 53,3 1,127 0,863 1,038 1,022 25,7
5790 57,8 1,378 0,935 1,329 1,036 38,7
6240 62,3 1,692 1,008 1,898 1,056 64,7
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2.2 Pacyer TOPMO3HOM CHCTEMbI ABTOMOOMJISA

2.2.1 UcxoaHble TaHHDBIE

«Macca cHapsixeHHOTO aBTOMOOMIIS (Ga), KT»[S] covvveiieeiieeiie e, 1230.00
«- Harpy3ska Ha niepeTHIO0 OCh (G1), KT»[S].ccuviiiiiiiiiiiieeeeeeiieeeeeeeveee e 627.3
«3aHIOI0 OCB (G2), KT»[S] ceviiiiiiiiiiiieieeee e 602.7
«- Macca aBToMoOMIIsI ¢ OJTHOM HAarpy3kou (Ga), KI»[S] ..eeeeeveeeeeeiieeieiieennns 1655.00
«- Harpy3ska Ha niepeiHIOI0 OCh (G1), KT»[S] .vvviiiiiiiiiiiiieeeeiiiecee e 844.05
«3aHIOI0 OCB (G2), KIT»[S] wevvvriiiiiiiiiiiieeeeeeeee e 810.95
«- ba3a aBTOMOOHIIS (L), MM»[S5] wevreiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 2635.00
«- Painyc KaueHUs KOJIECA (TK), MM»[S] ..eiiiiiiiiiiiiiieeiiie et 294.00
«- CTaTU4eCKU pagnuyc KOJIECA (TCT), MM»[S] covvrveieeiiiiiiieee e 294.00
«- Beicota LIT ¢ monHo# Harpy3koi (hg), MM»[S] ..ccoovvriiiiiiiiiiiiiee e, 590.00
«qacTUYHOU HArpy3koM (hg), MM»[S] ..ccevvviiiiiiiiiiiiicees 570.00
«- Macca aBToMoOuMIIs ¢ YacTUYHOM HArpy3koi (Ga), Kr»[5] .coveeeevveeeenneennns 1343.00
«- Harpy3ka Ha nepeAHIOI0 OCh (1), KT»[S] ceooiiiiiiiiiieieiieeeiiee e 658.07
«3aHIOI0 OCB (G2), KIT»[S] wevvveviiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 684.93

2.2.2 Pacyer JUCKOBOI'0 TOPMO3a

«TopMO3HOI MOMEHT IUCKOBOTO TOPMO3a PAaCCUUTHIBACTCS:»[3S]
Mtl = u-P-i-Rcp (45)
«Trac
MT; - TOpMO3HON MOMEHT, KI'**CM ;
P - ycunue, pa3zBuBaeMoe poTOpoM TOPMO3HOTO MexaHu3Mma, H ;
1 - YACIIO Map TPEHUS ;

Rcp - cpennnii (3pdekTuBHBIN) paguyc TPEHHUS KOJOAKH, CM.»[5]

P=(P2—-P02)-S-KIA-n (46)
«Trae
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P, - ycunue poTtopa TOpMO3HOT'O MEXaHU3MaA |

Py, - HawanpHOE ycmime cpabaThIBaHUS TOPMO3HOTO MEXaHU3Ma |

S - oAb YCHIIMSA POTOPa TOPMO3HOTO MEXAHU3Ma, CM>;»[3]

7-d?  3.14- 3
4 4

S = = 7.06 cM?

«KII/[ - poTropa TOpMO3HOTO MEXaHNU3MA ;

N - YUCJIO POTOPOB»[S]

2 R
Rcp = - 2_p2
3 R2—R?

«TrAac
R, - BHYTpeHHI/II‘/'I paanycC IOBEPXHOCTU TPCHHUA HAKIIAAKH, CM;

R» - HapyXHBII paguyc MOBEPXHOCTU TPEHUS HAKIAAKU, CM.»[5]

2 13.5°-10.73

Rep = = — 125
‘P = 31352 _10.72 M

«O003HaYNM: »[5]

Ky=M-S-KIJ i Ry 7

«IToacTaBuB 3HAUYECHUS MOJTYIUM»[S]

K, =040-7.06-09-2-12.3-3 =185.28

«Torga gopmyna (2.1) npumer creayromuid BUm:»[S]

MT2=K2'(P2_P02)=185.28'(P2_1)
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2.2.3 Pacuyer HOpMAJILHBIX PeAKIUIl JOPOTM HA OCh

aBTOMOOWJISAA IPH TOPMOKEHUH

G, h,

Ry=Gyt et
(48)

G, h,

Ry=Gat 0]

«rae  R;u R, - HOpManbHbie peakiiuy JeWCTBYIOIIME HA IEPEAHIOKO U
3aTHIOI0 OCH aBTOMOOWIIS, KT
G, u G; - Harpy3Ka Ha MePeHIO0 1 3aHIOK0 OCH aBTOMOOMIIS, KT ;
Ga - macca aBTOMOOMIS, KT
L - 0a3a aBToMOOUIIS, CM ;
h, - BbICOTa LIEHTpA TSHKECTH, CM ;
— 2 .
g - YCKOpPEHHE LEHTpA TskecTH, g=9.81 m/cek” ;

j - 3aMe/JIeHHe aBTOMOOUIIS IPH TOPMOXKEHHH, M/CEK»[5]

2.2.4. HopMmaJbHbIe peaKkluM NPHU MOJHON HAIPY3Ke

Ry=5194+ = ——-j=5194+4678"]
R, = 5406+ 2% 540644678
2 =205 T 981 2635 7 T 2% e

HopwmanbHable peakuun npu yacTuuHou Harpyske (Ga = 1655 kr)

R, = 658.07 + =22. 27, j = 658.07 + 34.41 - j
9.81 263.5

R, = 684.93 + == . 7. i — 684.93 + 34.41 - |
9.81 263.5
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2.2.5 OnTumMajibHOE COOTHOLIEHHE MEKIAY YCHIUAMHU B MEePeIHUX U 3aJTHUX

TOPMO3ax IPHU IOJHOM UCHIOJIB30BAaHUH CIHCILICHUA KOJIECa € IlOpOI‘Oﬁ

Tk ]

P,=R, —*_ .1 4535
2 - Kz g
« TIe P, u P, - ycunue B nepegHux v 3aJHAX TOPMO3ax;

K - painyc KaueHus kojueca, cM ; K; u K, - xapakTepucTuku nepeaHero u

3aIHETO TOPMO3HOI'0 MEXaHU3Ma.» 3]

_ 294 _ o
P =R, 18528 S8 +1=0.009"R;-j+1
294 j

P, +5.35=0.018-R,j+5.35

— 2 548528 981

Tabmuna 14 — INomyuennsie 3Hauenus P1 u P2

ABTOMOBWUJIb C ITOJIHOM HATPY3KOM

J, M%/C HA IIEPEJTHEM OCU J, M¥C HA 3AJIHEM OCU

R, P, Mri R» P, Mr;
1035.8 9.65 1561.8 1064.2 21.70 1488.8
1083.6 19.06 3260.9 1017.4 36.55 2841.1
1129.3 29.22 5095.4 970.7 49.90 4056.7
1176.1 40.10 7059.9 923.9 61.75 5135.8
1223.9 51.77 9167.0 877.1 73.10 6078.3
1269.7 64.17 11406.0 830.3 80.96 6885.1
1316.5 76.33 13601.6 783.5 88.31 7554.3
1363.2 90.23 16111.4 736.8 94.17 8087.9
1410.0 105.89 | 18938.9 690.0 98.52 8484.1
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[Tponomxkenue Tadmauibl 14

R, P, Mr; R» P, Mr;
1456.8 121.39 | 21719.7 643.3 101.38 | 8744.5
ABTOMOBUJIb C YACTUYHON HATPY3KOH
883.4 8.3 1341.7 715.7 16.40 1006.3
917.8 16.3 286.0 681.3 26.34 1911.3
953.3 25.00 4333.4 646.8 35.16 2714.5
986.7 33.08 5793.4 613.4 43.86 3415.7
1021.1 43.75 7718.9 578.0 49.46 4016.7
1055.5 53.97 9564.3 543.5 54.93 4514.8
1089.9 64.75 11510.7 509.1 59.39 4911.8
1124.3 76.09 13558.3 474.7 63.53 5206.8
1158.7 87.99 15706.9 440.3 64.76 5400.8
1193.1 99.44 17774.3 405.9 65.77 5493.7

2.2.6 PacyeTr TOPMO3HBIX CHJI, JeHCTBYIOIIUX HA MEPEAHIOI W 33HIOI0 OCH

NPHU TOPMOKEHUH

«CKOpOCTH JBUKEHHUS aBTOTPAHCIIOPTHBIX CPEACTB B COBPEMEHHOM MUPE U BCE
0ojiee yBEIMUYMBAIOIIAACS WMHTEHCUBHOCTb JIBIDKEHUS TpPEOYIOT MOBBIIIEHHOTO
BHUMaHUsl K 0€30IaCHOCTM JBWXKEHHUS. B cioyuae BO3HMKHOBEHMsI aBapUilHON

CUTyalldd  TIOBBIIICHHbIE  TpPeOOBaHUS  MPEIBSABISAIOTCA K JJIEMEHTaM,
00ecreynBaoIMM aKTUBHYIO (pabodasi TOpMO3Hasi CUCTeMa) U acCUBHYIO (Oammep,
nojymika 0e30MacHOCTH) 0e30MacHOCTh aBTOMOOWIS. PaboTa TOPMO3HOM CHCTEMBbI
J0JKHA YAOBIETBOPATH BceM TpeboBaHusAM OezonacHocTH. [losToMy 1e1bio JaHHOTO
IpOeKTa SIBJIsIETCSl o0ecreyeHue aBTOMOOUIISE TOPMO3HOM CHUCTEMOM HMCKIIHOYaroen
BEPOATHOCTh BO3HUKHOBEHHUS HeucrnpaBHocTed. HemanoBaxHbIM (QakTopoM B
oOecrieueHUn O€30MACHOCTU JABUKEHUS SIBISIETCS HaleKHas paboTa TOPMO3HBIX
CUCTEM aBTOMOOMJIBHOTO TPAHCIOPTA, XapaKTEPU3yEeMbIX OOBIYHO 3(PHEKTUBHOCTHIO

TOPMOKEHUS.»[S]
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:2MT1:2K1(P1_1)

Ty
Tk Tk
T _ 2'MT2 _ 2K2(P2—535)
2 Tk Tk
«The Ty u T, - TOpMO3HAs cujla HA IEPEAHEN U 38 THEN OCH, KT

P, — ycunme potopa nepeaHero TOpMO3HOTO MEXaHU3Ma
P, — ycunue potopa 3aiHero TOpMO3HOro MEXaHU3Ma
«2.2.26 Pacuet pyyHOro TOpMO3a
TopMo3zHas cuiia, HeoOxoaumasi st yiepaaHusi aBromoOusisi Ha ykiaoHe 18%»([5]
Pt = Ga * sina (49)
«Tae O - yros ykJoHa, rpaa.»[5]
Pr = 1655 *sinl110°12"= 1655 * 0.1771 = 371.9ke

«TopMO3HOI MOMEHT Ha KoJiece»[S]

_ Pr71er

My =—+ (50)
rae ICT - CTATUYECKUN PAINYC KOJIECA, CM.
371,9-29,4
Mr = > = 5987,8 Kr - cMm

Mt =M,y + Mx2 =F; *rt + F> *rt
rne F; =A;*Q; - Pup)

F> = A2*(Q> - Pip)

rae

Q1 1 Q: - ycunue npuxuMa KOJ0A0K, MPUBEJCHHOE K OCH, KT.

Mt =A; *(QI - Pnp) *rt + A2 * (Q> - Pnp) * 1t

ho+hg hy+hg
= . = . 51
Q1 1 +h, Q> 2 h, (5D
rne N1 u N2 - cokKUMHO€ YCUIJIME KOJIOJIOK.
L Lt:(hs—h
]V1 — NT . T NZ — NT . M (52)
hs—hg hs—hg
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0, = N Lt hy+hg _ 14,2 85+5,1
17T he—hg hy+h, 7 76-51 9,4+85

= 4,32 - Ny

Ly (hs —hg) hy + hs 14,2 (7,6 —5,1) 8,5+ 7,6
' = INT* ' == 4,21 ) NT
h5 - h6 hl + h2 7,6 - 5,1 9,4 + 8,5

Q2 = Np-
Torma: Mt =4.73 - (4.32-N1- 16.98) - 4.72 + 1.35 - (4.21-N1 - 16.98) - 4.72 =
= 96.45-N1 - 379.09 + 26.83-Nt - 108.20 = 123.28-Nrt - 487.29
Pyl
P, ==>=+ (53)
Y2
«rne Py - ycunme co3naBaemoe TOJIKaTeaeM poTopa, Kr ;»[5]
«Pp — ycunue 3nmekTpoMoTOopa TOpMO3a, Kr.»[5]
Nt =Py *KIlJ] (2.12)

«TIe NT - IpuKUMHOE yCUIIUE KOJIOAOK, KI.»[5]

123,28 KIJ1- P, - |
2-1,

Mp = 123.28 - P, - K[ — 487,29 = D 487,29

e 123,28 0.8-24.0- P,
T 2-3.55
T.e. 5987.8 = 333.38%Pp -487.29 — Pp = 19.42 ke

— 487,29 = 333.38- f, — 487.29

«Takum oOpa3oMm Uil yAepKaHHsT aBTOMOOWJISI ¢ TIOJTHOM HAarpy3Koil Ha yKJIOHE
18% nocrarouno ycunusi»[5] Pp =19.42 kr.

BriBona

[IpuBeneHHbIe pacyeTsl TOBOPSAT O TOM, YTO aBTOMOOUIIb C HCIIOJIb30BAHHBIMU B
HEM MOJECPHU3UPOBAHHBIMU HOBBIMH TOPMO3HBIMU KOHCTPYKLHSMHU COTJIACyHOTCA CO
BCEMU HEOOXOAMMBIMU COOTBETCBYIOUIMMH TMOKa3aTeiasiM TpeOOBaHUSIM B pasjelne
oomenpuaaTeix IlpaBunm N 13 E.D.K. O.0.H. o0s3arensHbIX IjIS MEXaHW3MOB

TOpMOBHOﬁ CHUCTEMbI HOBOT'O CITPOCKTHUPOBAHHOI'O aBTOMOOMIIS.
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3 be3onacHOCTh U DKOJOTHYHOCTHh 00HEKTA

«TopMo3Hasi cuctema - 3TO BaKHEWIIAas eOUHHUIIA B paboTe KaXKIoro
COBPEMEHHOro aBToMOOWs. be3omacHOCTs BOAUTEN W €ro  IMacCaXUpoB
HAmpsIMyt0 3aBUCUT OT d()(PEKTUBHOCTH €ro OKCIUTyaTallud W HCIPaBHOTO
cocrosiHusl. Ero  ocHoOBHas  (PyHKUMA-KOHTPOJb CKOPOCTH  aBTOMOOWIIS,
TOPMO>KEHHE U HEOOXOAMMAs OCTAHOBKa.

ABTOMOOUJIb — HEYTO OOJBILIOE, YEM MPOCTO CPENCTBO MEPEABUKEHUS, ITO
HACTOSALIMI (PEHOMEH IBaaLaTOro Beka. ABTOMOOWJIM OJMH U3 TJaBHBIX TOBapOB
MaccoBOro crpoca B Mupe. EXerogHo IroaM TpaTAT Ha HHUX HECKOJIBKO
TPUUIMOHOB  JIOJUIAPOB M IOCTOSSHHO HPUAYMBIBAIOT KakK €II€ IOJyYHUThb
YIOBOJBCTBHE OT 3THX 4YEThIpeX Kosiec. MamuHa - Bellb YJAWBHUTEIbHAas U HE
TOJIBKO TOTOMY, 4TO O€3 Hee He MPEACTaBUTh COBPEMEHHBIM MHUp, HO U MOTOMY,
YTO MAaIllMHYy HUKTO HE H300peTay, HET KOHKPETHOIO YEeJOBEKAa, KOTOPBIN
HapHUCoOBajJ YepTex Lenoro aBromoOuis. Bce wactu mocreneHHO coOupanuch
BMECTE B 3HAKOMBII HAM aBTOMOOMIIb.

M3 marocoB HOBOM TOPMO3HOM CHCTEMBI MOXHO OTMETHTH IIPOCTOTY
KOHCTpYKUMU. Bcsl cucreMa COCTOMT M3 MEHBIIErOo KOJUYECTBA 3IIEMEHTOB,
HaMHOT'O MEHBIIIE BECUT M, KPOME ITOTr0, YNpa3JHEHbI IPOOJIEMBI C KUJIKOCTBIO
TOPMO3HOM CHCTEMBI, IIOCKOJIbKY €€ Oosbmie 3aecb HeT. g paboTsl
AIIEKTpoABHUTraTeNss Tpebdyercs Kiaaccuueckas 12-BoJbTHAs — AJIEKTpUUYECKast
cuctema. OITHAKO caMblil OOJIBIION IIIKOC - 3TO CKOPOCTh PEarupoOBaHUsl TOPMO30B
- MO0 CPaBHEHHIO CO INTATHOW cucTemou, oHu ObicTpee. Taxxe cuctema ABC
OTKJIMKAaeTCd HaMHOTo ObicTpee. PaGoToil M peakuueli TOPMO30B YMPaBISIOT
cucteMa ObBY, ornensHble NI KaXAOTO JBUTaTeNs, KOTOPBIE TLIATEIBHO
AHAJIM3UPYIOT MOJOKEHHUE NeJanu TopmMo3a. CucTtema sIBHO CHH)KAET OTKJIMK BCEU
CHUCTEMBI M COKpAaIllaeT TOPMO3HOW IyTh MpH JIOOBIX yciaoBusX. Mcnomabs3zyembie
IPOLECCOPhl  MOTYT  OBITh  JIETKO  3alpOrpaMMHUpPOBaHbl -  (QyHKIHHU
AIIEKTPOJIBUraTENed MOXHO aJanTHpPOBaTh K MOJEIM aBTOMOOWIS M Jaxe K
UHAMBUIYAJIbHBIM TOTPEOHOCTSIM BOAWUTENS. TecThl MOATBEPKAAIOT JIyYIIYIO

MIPOU3BOIUTENBHOCTE>[S]
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Yenoseka Hemalloe BpPEMsSI OKpPYXKalT CUTYallMHM, KOTOpPbBIE MPOUCXOIAT B
AHTPONIOTEHHBIX CHUCTEMaX. BaXHBIM SBISETCA €r0 AKTUBHBIE XO3SMCTBEHHBIC
MEPONPUATHS - OCBAaUBaTh BCE HOBBIE TEPPUTOPUH, «IIPEOOpPA30BaTh MPHUPOLY»,
CO3/1aBaTh UCKYCCTBEHHBIE IKOCHCTEMBI, TAKUE KaK TOPOJ], HEM30EKHO PUBOIIIN
K YCYTyOJEHHMIO COCTOSIHHSI DKOJIOTUYECKOW Cpelbl M COOTBETCTBEHHO, KayeCcTBa
KU3HU YEJIOBEKa. ABTOTPAKTOPHBIE CENbXO3MNPEANPUATUS IO KOH(UTYypaluH,
MECTOPACIIOJI0KEHUIO, (GYHKIIMOHUPOBAHUIO  MPOMBIIUIEHHOTO  MEpHoja
[OJPa3yMEBAIOTCSI TEXHOT€HHBIMM HCTOKAaMHU JUIsl JIFOOBIX 3aCENEHHBIX IYHKTOB.
OTnnunTenbHas 0COOEHHOCTh aBTOTPAHCIIOPTHBIX MPEANPUIATHIA IO OXpaHe Tpyla
- Ha OrPaHUYCHHOM YYacTKE MMEETCs OONbIIOe YUCIIO LUKIOB MPOU3BOJACTBA, B
KOTOPBIX BBIIIOJIHAKTCSA PEMOHT, IOMBIBKA, OKpPacKa, MOHTaX, TECTUPOBAHHE M
UHBIE PabOTHI.

Bunel paboT Tak wWIM MHaye CBS3aHHBIE C ONACHbIM U BpPEIHBIM
IPOU3BOACTBEHHBIM (DAKTOPOM, BO3JEHCTBYIOIIMM Ha YEJIOBEKA BO BpeMs paboThl,
U C ONpENENEHHBIM JABIICHHEM OKPYKAIOUIEHW CPEAbl - CTOYHBIE, JINBHEBOJBI,
BO3/lyXa, BbIOPAchIBAEMOI0 M3 BEHTUJISIUOHHBIX CHUCTEM, CTOSHOK aBTOOYCOB,
aBTOMOOMWJIEH W TOpSYMX LEXOB M Tak jganee. lloromy HeoOxomaumo dYeTkoe
MH)XEHEPHOE pelIeHue 3ajay, HalpaBJIEHHBIX Ha obOecliedeHue Oe30M1acCHOCTH
JIOJEd B TPOU3BOJACTBE W  CHW)KCHUE  AHTPOIOTEHHOTO  BO3JECHCTBHUSA
ABTOTPAHCIIOPTHBIX MPEANIPUATHN K OKPYKAIOLIEH Cpele.

B npoucxondmux mnpoueccax paboTbl 4eIoBEK oOpamiaercss K 0ObeKTaMm
TPYJa, K OPYIUAM TPYJAad, K OCTAIBHBIM JTHOAAM. K TOMy 7K€ Ha HETO BO3JIEHCTBYIOT
BCEBO3MOXKHBIE ACHEKThl TMPOMBIIIEHHOWM OOCTaHOBKE, TaM TJI€ TBOPUTCS
JESITENIbHOCTh: TEINIOEMKOCTH, CHIPOCTH U JBMXKEHMS BO3/yXa, 3ByKa, BUOpaluH,
BPEIHBIX BeUECTB. JlaHHBIE BeEIM B ILEJIOM XapAaKTEPU3YET ONPEACIEHHBIE
yCIIOBHs TpyZAa 4esoBeKa. bonbinas 4acTe TPYAOBBIX YCJIOBHM 3aBUCUT OT
3I0pOBbsl M PabOTOCIIOCOOHOCTH YEJIOBEKAa, OT €ro OTHOIIEHUs K padbore U OT
pe3yabTaToB Tpyla uenoBeka. [Ipu Mmioxod 0OCTaHOBKE pEe3KO YXYIIAeTCs
IPOU3BOAUTENBHOCTh padOThl M BO3HHUKAIOT MPEANOCHUIKM K TpaBMaM U

poQeCCUOHATLHBIM 3200JICBAaHUSIM.
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3.1 Onuncanue NPOU3BOACTBEHHOI0 YYACTKA

Cxema yyacTka Ha pUCYHKe 5, onlacHble (hakTopbl B TabuIe 15.

o [LIIT]

o [ILT]

T~
\‘

)

]
o [IIIT]
o

«1-mecTo st oT/IBIXA; 2-CBEPAMIIBHBIA CTAHOK; 3-TIpecc; 4-KOHPOJIbHBIA CTEH;
5-KOHTPOJBHBIN CTEH; 6-0aTaHCUPOBOYHBIN CTAHOK; 7-KJIETaIbHBIN 10JIyaBTOMAT; 8-KOHTEHHED C
3aroToBKaMH; 9-koHTelHep ¢ aeransiMu; 10-10KkyMeHTanus;

11-pabouee mecto.»[7]

Pucynox 5 — Dcku3 pabouero ygactka
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3.2 AHAJIM3 ONACHBIX M BPEHbIX IPOM3BOJACTBEHHBIX (AKTOPOB

Ta6muna 15 - OnacHeie U BpeaHbIe (PAKTOPHI MPOU3BOACTBA

HanmenoBanue
OBIID

Boszaeiicteue OBII® na
OpraHu3M 4YelIOBEKa

1) IloBpIlIEHHBIN YPOBEHB LIyMa.

2) [1oBbITIICHHBIN YPOBEHb BUOpAITUiA.

«1) Bo3zelicTBue Ha OpraHbl ciyxa, TUIIOPHU3 U
CEpPAECYHO-COCYUCTYIO CUCTEMY.»[7]

2) Hapymenuss BecTHOYISIPHOTO

DRLIRLIRAAT _dDIIALIIIA NARALIALICA Df\')T[PY\:TI"T‘D‘IP’T‘ ha L]

armapara,

1) IloBpIlIEHHBIN YPOBEHB LIyMa

2) [ToBbITIICHHBIN YPOBEHBL BUOpAITHit

3) NOBBILIEHHOE 3HAYEHHUE HAIIPSHKEHUS
B JJICKTPUYECKOM CETH.

«1) Bo3gelicTBue Ha OpraHbl ciyxa, TUIIOPHU3 U
CEpPAECYHO-COCYUCTYIO CUCTEMY.»[ 7]
2) Hapymenue BecTHOYISIPHOTO
BBI3BIBACT SIBJICHUE PE30HAHCA, BO3JEHCTBYET HA

ammapara,

COCYHUCTYIO CUCTEMY.

3) Tepmuueckoe (oxoru, TeperpeR),
ANEKTPOJUTUYECKOE  (pa3loKeHHE KpPOBU U
IJI1a3Mbl), OMOJIOTHYecKoe (cynopoxxHbie

COKpAIIIEHHS MBIIII).»[7]

4) TpaBMatusm.

AN TT SN T

1) IloaBu>KHBIC HETATIH. «1) TpaBmaTusm.

2) Hanpsixenue 3pUTEIIbHBIX 2) CHuxeHue 3peHusi, yTOMIISIEMOCTb, TOJIOBHAsS
aQHAJIN3aTOPOB. 00J1b, Pa3IPAKUTEIHLHOCTD, HEPBHOE HANIPSIKCHHE

crpecc.»[7]

1) IloBbllIEHHBIN YPOBEHD LIyMA.

2) [1oBbITIICHHBIN YPOBEHL BUOpAITUii.

3) IloBemmieHHOE 3HAQUYCHHE

HANPsDKEHUS B DJIEKTPUYECKON LENH.

«1) BosneiictBue Ha opranbl ciyxa, TUNOGU3,
CEpPAECUYHO-COCYUCTYIO CUCTEMY.

2) Hapymenuss BecTHOYISIPHOTO
BBI3BIBACT SIBJICHUE PE30HAHCA, BO3JICMCTBYET Ha

armapara,

COCYHCTYIO CUCTEMY.
3) Tepmuueckoe (0KOTM YYacTKOB Telna),
(pasnoxeHue

(BO3OyXmeHue o

ANEKTPUUYECKOE KPOBU u
I1JIa3MbI ),0MOJIOTMYECKOE
pasapakeHue TKaHeH opraHu3Ma, Kak CJe/ICTBUe-
CYIOPOKHBIE COKPAIICHHS MBIIII], MPEKpaIICHNe
JIEATEIbHOCTH

KpoBooOpareHus).»[ 7]

JbIXaHUA n
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[Tponomxenue Tadmaumbl 15

4) Hanpsioxenue 3pUTENIBHBIX «4) CHuxeHHe 3peHHUs, MEPEyTOMIICHHE TJias,
aHAJIU3aTOPOB. rojoBHast 00Jb, pa3IPaKUTEIbHOCTh, HEPBHOE
NepeHanpsKeHue, crpecc.»|7]

3.3 BosaeiicrBue BpeIHbIX U ONACHBIX (PAKTOPOB NPOU3BOACTBA Ha

padoOTHHUKOB

«JIB>KEHME MalllMH M MEXaHU3MOB, IIOJIBMDKHBIX 4YacTeld TEeXHUKH,
NEepPEBIKHBIX H3JCIUM M 3aroTOBOK MPH HENPaBWJIHBHOM COOJIIOACHUU MeEp
3aIATHl MOKET BBI3BATh MEPEIOMBI, yIUOBI, CCAIMHbBI, CCAIMHBI M TaK Jajiee B
Pa3IMYHBIX OpraHax U KOHEYHOCTSX YEJIOBEKa.

[ToBbITIIEHHAS BIAXKHOCTH U BJIAXKHOCTH BO3/IyXa B pab0veM yJacTKe.

[Ibl1b HETATMBHO CKAa3bIBAETCS HA JIBIXATENbHBIX MYTAX, KOXE, OpraHax
3peHUs U THUILIEBAPUTEIbHOM TpakTe. [lopakeHue NbUIM BEPXHEro JIbIXaHWsS Ha
HayaJbHOM JTale COMPOBOXKIAETCA 3YJOM, MPU JIUTEIBHOM BMEIIATEIbCTBE
BO3HUKAET Kallejdb M OTXApKUBAET TPS3HYI0 MOKpOTYy. IIbuib B JIBIXaTEIbHBIX
MyTSAX OPUBOAUT K TOMY, UYTO B HHUX pa3BHUBAETCA MATOJIOTMYECKUN Mpoliecc,
Ha3bIBa€MbIN ITHEBMOHUEH. »[ 7]

[loBplllieHHE  TeMmmepaTypbl  IMOBEPXHOCTH  MpUOOpa  MPUBOJIUT K
MOBBIIIEHHON TEMIIEPATYPE MOBEPXHOCTHU YEJIOBEKA.

[ToBbllIeHNE YPOBHS IIyMa U BUOpAIIUH.

Bo-nepBbix, 1mym BIMS€T Ha cepale 4YenoBeka. «Btopas creneHb
BO3JIEHCTBUSA — Oprad CIyxoBoro ciyxa. Ilpu maBnenmn 2 x 10% Tla,
unteHcuBHocTh J 10 Bt, wacrora 1000 I'u,»[7] dyenoBek omrymaer 0o0ip —
OOJIE3HEHHBI TMOPOT YacTOTHL. UENOBEeK MOXKET BOCIPUHUMATH 3BYKOBBIE
Bubpauuu ot 20 mo 20 000 I'm. Haumensimas gactota 3Byka Ro 2 10-5Pa u
gactota Jo 10-12 Bt/m2 npu 1000I'. TpeThs creneHb BO3IECUCTBUS SIBISETCS
runogu3oM denmoBeka. Jlake KpaTKOBpEeMEHHBbIE MNpEObIBAaHUS B MeECTaxX, TIJIE
3BYKOBOE€ JiaBJieHHE BhIlIe 135 n1b, B 11000M OKTaHOBOM MOJI€ 3alPEIICHO.

[ToBbIlIIEHHOE HAMIPSKEHUE B AJIEKTPOILCIIN.
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[ToBblIlIaeTcst ypOBEHb CTATUUECKOM ANEKTPOIHEPTHH. « ITEKTPUUECKUE TOK,
MNPOXOASAIIME Yepe3  YEJOBCYECKHMU  OpPraHu3M, OKas3bIBAKOT  CIEAYIOILINE
BO3JICUCTBUA: - DJIEKTPOJIUTUYECKHUE: PA3JIOKEHUE KPOBIHOM TUIA3Mbl U KPOBH;»[ 7]

- TepMuueckue: HarpeBarOTCA TKaHW, COCYAbl YEJIOBEKA, HEPBBI,
MOSIBIISIFOTCST OYKOTH, - OMOJIOTMUECKHE: PA3APAKAIOTCS M BO30YKIAIOTCS JKUBBIC
TKaHW OpPraHW3Ma, OHU HENPOM3BOJBHO COKHUPAIOT MBIIIIBI, KOTOPBIE MOTYT
MPUBECTH K OCTAHOBKE JIESITEIbHOCTH OPraHOB BJOXAa W JbIXaHUSA. Y BJIAXHCHHUE.
IToBblIlIEHWE BIIA)KHOCTH COYETAETCS C IMOHWKEHHOW TEMIIEpATYpOM U OYEHb
CUJIbHO OXJIQXIAET, COUETAETCS C BBICOKOW TEMIIEPATYPON — CHIIBHO MEPETPEBAET.

HenocTtatok nim OTCYTCTBHE €CTECTBEHHOTO CBETa M OCBEIIECHUS PaObOTHOM
30HBI, TOBBIIEHUE TYJIbCALIUH MIOTOKA CBETA.

EctecTBeHHOE oOcBemieHne 00JaJaeT  BBHICOKUM  OHMOJOTHYECKUM U
CAHWTAPHBIM 3HAYECHHUEM U CWJIBHO BJIUSET HA MCHUXOJOTHIO YEIOBEKA U, B KOHLE
KOHIIOB, Ha IPOU3BOJICTBEHHYIO TpaBMaTU3aLUIO u TPYAOBYIO
MPOU3BOAUTEIBHOCT. TakuM o00pa3oMm, B JIETHEE BpeMs Toja, Omaromaps
OOJBIIIOMY  HKCIOJB30BAHUIO E€CTECTBEHHOTO CBETA, KOJUYECTBO  CiIy4aeB
HECYaCTHOTO CITy4asi CYIIIECTBEHHO MEHBIIIE B OCEHHEE-3UMHEEe BpeMs rojia. UToOb!
3alIUTUTH OT CJEMNbIX AEUCTBUN NPSIMBIX COJTHLE3AIUTHBIX JIYYEeH U UX OTPAKEHHUS
OoT OJiecTsIIel AeTan, CBETOBBbIC MPOEMBI TMOKPHIBAIOT TOHKOM KPacKOW WIIH
MPOCTOM CTEKJIO 3aMEHSAOT MAaTOBOW. VICMOIB30BATh TOJBKO MECTHOE OCBELICHUE
HE pa3pelIeHO, MOCKOJbKY PE3KOE KOHTPACTUPOBAHUE SIPKUX M HE SPKUX MECT
BPEAUT 3pEHUI0 PAaOOTHUKOB, YMEHBIIAET CKOPOCTh PaObOTHI M MHOT/IA IPUBOJUT K
HECYACTHBIM ciydasM. [lynbC CBETOBBIX MOTOKOB HETaTUBHO CKa3bIBACTCS Ha
rjlazax 4ejoBeKa, OKa3bIBaeT OOJM, pa3ApaxK€eHue, NPUBOAIT K CHUKEHUU 3PEHUS
yenoBeka. OcTpasi KpOMKa, 3ayCeHeEll, IIepoXoBaTasi TEXHHUKA, UHCTPYMEHTBI U
3arOTOBKM IIPU HEMPAaBWIBHOM NPUMEHEHHHM CHEUUAJIbHBIX 3allUTHBIX MED,
HalpuMep, HEXBaTKa KOXYXOB, MOTYT BbI3BaTh ONAaCHbIE TPAaBMbI: MOPE3bI,
UHOEKIMU. OTO YXYIIIaeT TMPOU3BOJIUTEILHOCTh YEIOBEKa. XWUMHUYECKHE U
IPOU3BOJICTBEHHBIE TIBLIH.

B opranusm d4enoBeka NPOHUKAIOT TOKCHYECKHME BEIIECTBA 4EpPE3

JbIXaTeNbHBIE OpraHbl, KHUIIEYHHK U KOXy. B Bo3zayxe pabodeil KOMHATHI
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BJIBIXAIOTCSl TOKCHHBI, U BXOAAT B J€TKue. [lociae HUX BCachIBarOTCA bl B KPOBb,
PacCIpOCTPaHAIOTCA 110 BCEM OpraHaM M TKAaHSIM OPraHM3Ma, a 3aTE€M IPOUCXOAUT
OTpABJICHUE BCETO OpraHM3Ma M OpraHoOB. Sl MPOHUKAIOT B MHILEBAPUTEIBHYIO
CHUCTEMY, KOIJla TOKCHYECKHE BEIIeCTBa MOMAJal0T Ha CIM3UCTYI0 OO0OJOUKY
poTOBOM moJIOCTH. Jlanmee HaAmpaBiAIOTCA B IE€YE€Hb SAAbl, [A€ YacTH HX
00€3BpeXUBAIOT, HO OOJBIIMHCTBO MX PA3HOCATCS MO BceMy Telay. Uepe3 Koxy
MPOHUKAIOT BEIIECTBA, XOPOIIO PACTBOPUMBIE B KHpE, Takue Kak OeH301 U
TETPa’TWICBUHEL. YacTp sA1a 3alepKUBACTCA B KEIYAKE, MBIIIIBI, CEIE3EHKE,
KOCTSIX, BbI3bIBasi 0OJIE3HHU.

[IpombllieHHAs LI HA 3TOM YYACTKE - CTaJIbHAS MbUIb.

Jlii opraHu3Ma HanOOoJIbIIas ONACHOCTD MPEACTABIIAET MEJIKUE JUCIIEPCHBIE
nbuieBble yacTuilpl. Yactuusl nmuHod 0.2-0.5 MKM 3a1epKUBaIOTCA B BEPXHEM
npixaHuu. [lopakeHue NbUIM BEPXHErO AbIXaHUS HAa HAYaJIBbHOM JTalle CBS3aHO C
pazIpakeHUEM M JUIMTEIbHBIM  BO3ACHMCTBMEM INPOBOLUPYET Kallelb U
OTXapKUBaHUE TPA3HBIX MOKPOT. Yactuisl meree 0.1 MKM SIBISIOTCS HAaUOOJbIIIEH
OMACHOCTBIO OPTraHM3Ma, IOCKOJBKY OHM HE 3aJEpKMBAIOTCS B BEPXHEH 4YacTH
IbIXaHUs, HO IPOHHMKAIOT B JIETKHE, OCENAIOT M BBI3bIBAIOT IATOJIOTUYECKUN
IIpoLECC.

IlepeueHp BELIECTB MOYKET COJEPKAThCA B BO3AYyXE padOTarOLIEH 30HBI:
bensun 100 mxrp/m3 Kepocun 300 mkrp/m3 6enzon 15 M3 tymyon 50 mkrp/m3
Knunon 50 Mxrp/m3.

ITapameTpsl KJIMMara.

OnpeneneHne Temmneparypbl BO3AyXa 3aBUCHUT OT KOJIMYECTBA TEIIOBBIX
BBIJICJICHUM, HCTOYHUKOM KOTOPbIX MOET OBITh HarpeB MeTauioB. B
COOTBETCTBUM C CAaHMTAPHBIMM HOPMamH, 3TO IIOMEILIECHHE, M3-3a HENOCTaTKa
TEIJIOBBIICTICHUS, BO3JCUCTBYIOIIET0 HA TEMIIEpaTypy BO3AyxXa, SBISETCA
«TOPSTYMM», M3-32 HEJIOCTATKa TEIIOBBIACICHUs OoJiee 23 1/m3.

YBIIa)XHEHHOCTh BoO3ayxa cocrtasisger 70 npoueHToB. IIpoTskeHHOCTH
Bo3nyxa He Oonee 0.2 M.c. «Craruueckas W JMHAMHYECKash TIEpErpy3Ka;
MEPEHAINPSKEHNUs] 3pUTENIbHOTO U CIyXOBOTO aHAIM3aTOpa; MOHOTOHHAsE padoTa

HCTATUBHO BJMACT Ha 3J0pPOBbLC MW IMPHUBOAUT K paCHIATBIBAHUAM IICUXWKH,
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YMCTBEHHOM U IICUXUYECKOM TEPETPY3KE.»[7]

3.4 MeponpusiTusi /151 o0ecriedeHusi 0€30IaACHOT0 TPyAa

TpebGoBanus k Bo3myxoBoy. [Ijist Toro, 4To0bI 00€CTICUUTHh YUCTHIA BO3IYX
U HOPMAJIM30BaTh «IapamMeTpbl MUKPOKIMMATa MPOU3BOJICTBEHHBIX MOMEIECHUH,
KpOME MECTHBIX OTCACBHIBAIOIMINX YCTPOMCTB, KOTOPHIE TO3BOJISIOT YAAJIUTH
BpEAHbIC BEIIECTBA M3 30HBI COKUTAHUS TbUIM, MEIKOM CTPYKKH U >KUIKOCTH
cmasbiBanus  asposotert COX, HeoOXoaumMo NperycMOTPETb MPUTOUYHBIN-
BBITSDKHOUM 00IIEOOMEHHYIO0 BEHTWISIIUOHHYIO CUCTEMY.

TpeboBaHus K CBETY.

EctectBennoe, UCKYCCTBEHHOE OCBETJICHUE MPOU3BOJICTBEHHOTO
MOMEIIEHUS IOJDKHO ObITh COOTBETCTBYIOIIMM & pa3psifiaM 3pUTENIbHBIX paldoT 10
CH, I123-05-95.»[7] [lns JIOKaJbHOTO OCBEILICHUS CJEAYET MCIIO0JIb30BaTh
CBETOAMOHBIC JIAMITBI C HETIPOCBEUEHHBIMHU OTPAKATEISIMUA W 3aIUTHBIA YIJT HE
menbie 30 rpagycoB. Takxke ciieyeT mpeaycMaTpuBaTh MEpbl 0 YMEHBIICHHUIO
OTpaXEHHOM MIIOTHOCTH. TpeOoBaHUS K MPOIECCaM TEXHUYECKOT0 00eCTIeYeHHUS.

Mepomnpusatusi, HampaBieHHbIE Ha 3alIUTy 4YeEJOBEKa OT OMacHOrO |
BPEAHOTO MPOU3BOJCTBEHHOTO (DAKTOPA, MOTYT COCTOSITh U3 CIAEAYIOIIUX:

«- 7151 IPEAYNpPEeXICHUsI TpaBMaTu3Ma pabovyero rnepcoHasna BCe JBUKCHUS
U BpallleHHs] CTAHKOB, MEXAaHU3MOB, HHCTPYMEHTOB OTPaXkICHbI;

- I TpEeAYNpPEeXACHUS TPAaBMUPOBAHMS TJIa3 HMCHOJB3YIOTCS CMOTPOBBIE
AKpaHbI U3 IPO3PAYHBIX MATEPHATIOB;

- JUISL IPEAYTIPEXKACHUS MOPAKEHUS OTIETAIOUMMHU YaCTSIMHU HUCTIOIb3YIOTCA
3a)KMMHBIE YCTPONWCTBA,;

- JUTSL IPEAYTIPEXKACHUS MOPAKEHUS OTIETAIOUMMHU YaCTSIMHU HUCIIOIb3YIOTCA
3aKUMHBIE YCTPOUCTBA;»[ 7]

- IS IPEAYNPEXKACHUS IIIyMa U BUOpAIK TOJEPKUBAIOTCS B HOPME TIPH
UCIOJIb30BAaHUU MAaTEpHaoOB ISl MPOKJIAJKM CTaHKAa U BUOPOTAILIEHUS HAa OCHOBE
MPUHIINIIA KECTKOW (hruKcanu 000pyAOBaHUs, U MPUMEHEHHUSI BUOPOTaIICHHS;

«- Kpome texHuueckux paboT B IexXy NpeIyCMOTPEHO oOecrneueHue
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NEPCOHANIOM CHEHOACK/bI, CHEoOYyBU M JAPYIMX HHIUBHUAYAIbHBIX CPEICTB
3aIUTHI OYKOB, PYKABUIL U TIP.

CaHUTApHO-TUTUEHUYECKOE TMOJIOKEHUE, HEOOXOAMMOE Jii HOPMAaIbHOTO
Tpyda paOOTHHUKOB, OOECIEYMBACTCS CHUCTEMOM OTOIUICHUS M  OCBELICHHS.
OcgenieHne B TOMEIICHUAX IPOU3BOJCTBA BO3MOXKHO OT €CTECTBEHHOTO U
UCKYCCTBEHHOT0 cBeTa. OHa HeoOXoauMa JIJIsi IOBBIILIEHUS YCIOBUM 3pUTEILHOTO
Tpyna,»|[7] yMeHbIIIEHUS yTOMIICHUS, YAyUIIEHUS TIPOU3BOAUTEILHOCTH PAOOTHI U
MOBBIIICHUS KaueCTBa BBITYCKAEMbIX M3/enui. B THEBHOM peXUMe €CTeCTBEHHOE
CBETOBOE OCBEIIICHHE IMPOUCXOAUT uUepe3 BEpXHUE OKHA M OOKOBbIE OKHA, a B
BEUEpHEE —  HMCKYCCTBEHHOE,  HCHOJb3ys  JIOMUHECHEHTHBIC  JIAMIIBL
«MckyccTBEHHBIE OCBEIICHMS BBIMOJHAIOTCS CHUCTEMOM OOIIMX OCBELIECHUM, a
HEKOTOPHIMU MECTaMH - KOMOMHUPOBAHHBIMH.

3HauuTeNnbHAs poJib B OOECHEUEHHHM HaJJIeXKallell CaHUTapHOW W
CaHUTApHOW HOPMBI BO3JlyXa B paboueM IMOMENIEHUH WIPaeT BEHTUJIISALUS,
OTOIJICHUE. B KOMIUIEKCHOW CHCTeME BEHTWISAIMU BXOASAT MPUHYIWTEIbHAS W
€CTeCTBEeHHas . »[ 7]

EctecTBeHHass BEHTUJSIUS - TMPOILIECC OCYIIECTBIAETCA CKBO3b OKHA,
pacrmojioKeHHble B Kpblllle 3aBojAa. lIpuHyAMTENbHOE  BEHTUIISILIMOHHOE
o0CIy’>)KMBaHUE OCYILECTBIIAECTCS TMPH MOMOIIM BEHTWISALMOHHBIX YCTAaHOBOK U
KOHAUIMOHUpPYIOIMX cucteM. CHcTeMa LEeHTPAJIbHOTO OTOIUIEHHUS - BOJSHOE
OTOIUJIEHUE UCIOJIb3YETCS JIJISl TETIOCHA0KEHUSI.

CpenctBa MHIUMBUIAYAIBHOTO  3alIUThl  pabOTHUKOB. [l 3amuThl
PaOOTHUKOB M COTPYJAHHKOB II€Xa W ydacTKa oOpabOTKH pe3a IS TOTO, YTOOBI
3alUTUTH ce0s OT BO3JIEUCTBUS OMACHOCTU M Bpea MPOU3BOJICTBEHHOIO (paKkTopa,
HE0OX0auMO 00€CNeUnTh CHEIHUAIBHYI0 OJeXKIy, CHEHUaIbHYI0 O00yBb U
3alllUTHBIE MPUCTIOCOOICHUS.

st Toro 4ToObl 3alMTUTH KOXKY OT BozaeuctBuil COXK, mpumensitorcs
npoduIakTUYecKue Macku, Ma3u u Kpembl. Crnenuaau3upoBaHHAs OAEKIA,
3alMIIaas OT MEXaHMYECKUX BO3AEWCTBUM, ycTaHaBiauBaercsa B ['OCT12. 4.
038-78. CpencrBa nus 3amutel 0T COX — I'OCT 1212. 4. 068-79. Cpenctsa nis

3amuThl a3 — ouku 3ammThl rnaz [OCT 1212. 4. 003-80. TpeboBanus
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0e30macHOCTH JUIsl TepMUYECKON 00paboTku. OCBelIeHHE IEXOB TEPMUUYECKOTO
HaszHaueHusa noKHO ObITh 300 1k mo CH, I123-05-95.

Obecneuenne noxkapHoit O6e3omacHocTU. [lomMenieHus: eXoB TEPMHUUECKOTO
Ha3Ha4YeHHUs] 000pyI0BaHbl OOIICOOMEHHONW BEHTWIISILIMOHHOM cucTemMoil. Bo3myx
MOJAETCA B BEPXHIOI WJIM PACCESIHHYIO 30HY IMOMEIICHUI WU pacceuBaeTcsl B
paboueit 30He ¢ CKOPOCThIO, 00eCTeunBaroIIel MOJBUKHOCTh BO3/lyXa Ha padouei
3oHe He Ooiee 0.2 m.c. OGopyaoBaHUE, KOTOPOE SIBISETCS HCTOYHUKOM BBIOPOCOB
BPEIHOTO U SJIOBUTOTO BEILIECTBA, OCHAILLIEHO MEeCTHBIM 0TcocoM. SN u P21-07-97.
WupuBunyanbHas 3ammra. s Toro, ytoObl 3alIUTUTH TJa3a OT M3Iy4YEHUS,
HCIIONB3YyeTCsl MeTajuinyeckas JieHTa ¢ sgueek 0.8 x 0.8 MM, rie Ha ypoBHE Jvna
yCTaHaBlIMBaeTcs oprannyeckoe crekio 80 x 80 MM TOMUHON 3 MM, THYTO€ 1O
auny. [Ins 3auTel AbIXaTeNbHBIX OPraHOB NpuMeHsieTcs pecnuparop PMII- 62 no
TTVY1-301-0521-81. «CneunanuszupoBannas oxaexaa no 'OCTy 12. 4. 038-78.
Cneunanus3upoBanHas oOyBb, 3alIMIIAIONIAs OT IMOBBIIIEHHOW TeMIEepaTyphl,
I'OCT12. 4. 0050-78. CpeactBa aJis 3alIUTHI pyK — cnenuanbHblid pykas ['OCT 12.
4. 0010-78, 3amutHbie cpeactra s gepmarojoruu ['OCT 12 12. 4. 068-79.

TpebGoBaHus 6€30MACHOCTH K AKCILTyaTHPYEMOMY 000PYyI0BaHUIO» [ 7]

['maBHBIM TpeOOBaHUEM OXpaHBI TPYIA, MPEABIBISIEMBIM B X0]1€ Pa3pabOTKH
TEXHUKM W MalIUH, OTAENbHBIX Y3J0B U OOOPYIOBaHUS B IIEJIOM SIBISIETCA
6e3omacHOCTh 17151 paboTHUKA. KOHEYHO, HEMaIOBa)KHO, YTOOBI B MCIIOIH30BAHUN
Bce OBUIO yAOOHO M MAaKCUMalbHO HaJeXHO. M Ha JaHHBII MOMEHT €cCTh
YCTAHOBJICHHbIE CTAaHAAPTHI 0€30MACHOCTU TPY/a, KOTOPbIE HYKHO COOMIOATh.

B mepByro ouepenp Oe3omacHOCTh 00OPYIOBaHUS, MCIOIL3YEMOTO Ha
POU3BOJICTBE 00ECIEUMBACTCS TPAMOTHBIM TOJOOPOM TPUHLHUIIOB PabOTHI,
KOHCTPYKTUBHBIX PEIICHUN U pabOvmX 3IEMEHTOB, MMAPAMETPOB MPOIECCOB U TaK
nanee. Ho npu »TOM OTAENBHOIO BHMMAaHMS 3aCiIy>KUBAIOT CPEJICTBA 3allUTHI, U
Jy4lIe BCero 4ToObl OHM Cpa3y BIHCHIBAIUCH B KOHCTPYKIMIO 00OpyAoBaHus. B
KadeCTBE 3alUThI IOJDKHBI BBICTYNATh AJIEMEHTHl MHOTO()YHKITMOHAIBHOTO THIIA,
TO €CTb OHHM cpa3y JAOUKHBI pematb psia 3anad. K npumepy, B ciydae ¢
KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH MEXaHHU3MOB, B 0053aTEILHOM TIOPSIKE

CTaHHHa A0JI’KHA HE TOJIBKO o0ecrneynBaTh orpaay OIacCHBIX IMPECIAMCTOB, HO TAKIKC
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CHU3UTh YPOBEHBb IITyMa NpPH BBHIOJHEHUU PabOTHI, a TaKK€ MHUHUMH3UPOBATH
BUOpAIMio, OrpaanuTh a0pa3uBHBIA KPYT 3aTOYHOW TEXHUKH JOJDKHO COBITANAThH C
CHUCTEMOH JTOKAJIbHOM BBITSKKHU.

Yrto conmpukacaeTcs CUCTEM UYpe3MEPHOU YIpo3bl, TO OHU HEOOXOIUMBI OBITh
WCIIOJTHEHbBl C MOHUTOPUHIOM JOMOJHUTENbHBIX YycioBUil [ocroprexHaazopa.
Ecau nmpucyTCTBYIOT 3JIeKTPUYECKUE MPOBOJIA, TO HY’KHO B 0053aTEILHOM MOPSIIKE
CleloBaTh MpaBWIaM  YCTPOWCTBA  AJIEKTPUYECKUX  YCTAHOBOK. ITpu
UCIIOJIb30BaHUN pab0OYMX TeJN MOJ BBHICOKUM JABJICHHEM, HE COOTBETCTBYIOIIUM
aTMoc(epHOMY, TakXe CJeAyeT ONuUpaThcs Ha TpeOoBaHUs [ ocroprexHanzopa.
Bcernma oOecneumBaroTcsi CpeAcTBa  3alIUTBI  OT HMOHU3UPOBAHHOTO WU
AJIEKTPOMArHUTHOT'O U3JTyUYCHHUS, 3arps3HEHUN U BO3ACHCTBUSI JIYYUCTOTO TEILIA.

HanexHocTh pabOThl TEXHUKUA OMPENETSETCS BO3MOXKHOCTBIO COOS WIIH
HapyIIeHUs] B IIpoIlecce dKCIuTyaTtanuu. Beas cample pasHbie cOOM MOTYT MOBJICUb
3a COOOH cephe3HbI€ MOCIEACTBUS, 3TO KAK MUHUMYM aBapuHM Ha MPOU3BOJICTBE
uin TpaBMmbl. OrpomMHOE 3HadYeHHE B oOecreueHnu O€30MacHOCTH WIpPaeT
IPOYHOCTh OOOpYAOBaHUSI W yCTaHOBOK. KOHCTpYyKIIMOHHAs IPOYHOCTH
OMpeNeIIIeTCsl B IEPBYIO OUEpEeb MPOYHOCTHBIMU XapPaKTEPUCTUKAMU OCHOBHOIO
UCIOJB3YEeMOr0 Marepuajia JiJisi HU3rOTOBJICHHS, a TaKXKe COCIMHUTEIbHBIX
areMeHTOB. HemanoBakHBIM YCIIOBHEM SIBIISIFOTCS M YCJOBHUS SKCILUTyaTalluu, K
MpUMEpy, HaJU4Yue CMA30YHOTO MaTepualia WM BO3MOKHOCTH BO3HUKHOBEHUS
pPKaBUMHBI IO/ BO3JCHCTBUEM OKPY’KAIOIIEH Cpe/bl, MOBBIIIEHHBIH U3HOC U TakK
Jajee.

B mpomecce akcrulyatanii  CTOMT  YYMTBHIBaTh U HCIOPABHOCTH
U3MEPUTEIBHBIX U KOHTPOJBHBIX NMPHUOOPOB, CUCTEMa aBTOMATHYECKON PETyIISIUN
U Tak manee. Ecnu aBTomMaTuka HE CpabOTaeT, TO HY)KHO MOAKIIOYATh K padoTte
obcnyxuBaronui nepconan. Mcxoas uz 3toro, pabodyee MeCTo orneparopa HY>KHO
MPOCKTUPOBATh C YYE€TOM BO3MOXKHBIX (DHU3HOJIOTHYECKHX OCOOCHHOCTEH U
MICUXOJIOTUYECKON YCTOMYMBOCTH YEJIOBEKA, a TAK)XKE HYKHO MPUHUMATH B pacyer
AHTPOTIOMETPUYECKUE JaHHble. Ba)xHo, 4TOOBI omepaTop MOI MaKCHMAaJIbHO
OBICTPO W TIPU OSTOM TPAMOTHO  CUHMTATh BCE TOKAa3aHWUS KOHTPOJIHLHOTO

O60pyaOBaHI/I$I, YCTKO BOCIIPHUHATL TOT HIIA WHOM CUTHaJl U Tak JaJIce. HpI/I
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M30bITKE MEXAHU3MOB YIPABICHUS OMNEPATOp C OOJBIIONW J0Jie BEPOSTHOCTH
Oyzaetr ObICTPO WCHBITHIBATH yTomiieHHe. Hy»XHO 4TOOBI ce pblyaru U 3JIE€MEHTHI
yhnpaBiieHus ObLIM B OecrnpoOJIEMHON JOCTYMHOCTH, XOPOIIO pPa3jiudyuMbl U
ynoOHbI A yrnpapieHus. Yaie Bcero pacrnoiaoKeHbl TaKUe JIEMEHTHl Ha CaMOM
00OpyIOBaHMU WJIM OTACIBHO HA CIEHUAIbHOM IyJIbTE, PACIOJIOXEHHOM B
HEMOCPEICTBEHHOM OJIM30CTU K caMOMy 000PYIOBaHUIO.

AGCOIIOTHO BCE BUIBI 000PYI0BAaHUS JAOKHBI ObITh YAOOHBI U1 OCMOTpa U
oOcny>kuBaHusl, pa300pKH, HACTPONKHU, CMa3KH U Tak jajee. B o01ieM He TOKHO
OBITh HUKAKUX TTPOOJIeM B X0 pPabOTHI.

CrereHp YTOMJICHUS TEpCOHANA, pa0OTArOMIETO0 Ha OCHOBHBIX BHIAX
o0opyI0BaHUs CBSI3aHA B MEPBYIO ouepedb ¢ (PU3NYECKOM HArpy3Kod, HO CTOUT
YUUTHIBaTh U NICUXOJIOTHUECKOoe yTomieHne. Benb 06cTaHOBKA 4acTO UTPAeT CBOIO
poJib Tipu padoTe, Aaxke BIOOP LBETa B OOJILIIMHCTBE CUTYALMl UMEET OTPOMHOE
3HAYCHHUE.

WHucTpyKuus Mo oxpaHe Tpyaa IJis ciecapsi-MeXaHuka COOpOUHBIX paboT

OcHoBHBIE TpeOOBaHUs Niepe paboyuM MPoIeccoM

1. BaxxHo mpuBecTH B TOJHBIA MOPSAOK COOCTBEHHYIO poOy, 3aCTETHYTh
pyKaBa U TEM CaMbIM 00€30MacUTh KHCTU PyK. B oOmiem caenarb Bce Tak, YTOOBI
He ObUIO pa3BUBAIONIMXCS KOHIIOB, KOTOPhIE MOT'YT 3allEIUThCS 3a 000PYI0BaHHUE.
Pabouas omexaa B 00sA3aTeNbHOM MOpPSAKE JOHKHA COOTBETCTBOBATH HOPMaM
CPEIICTB UHIMBUIYaTbHOM 3aIHUTHI.

2. B mponecce pabotel ¢ ucrnoiab3oBanueM COX, HyXHO HCMOJB30BaTh
TOJIbKO 3aKpbITYyI0 00YBb, HAHECTH HAa pPYKH 3aIIUTHBI COCTaB, U B 30HE
MOBBIIIEHHOTO IITyMa KUCIIOJIb30BaTh OEPyIIN.

3. Pabouee MecTO JOIKHO OBITH B YUCTOTE U MOJIHOM TOPSIZIKE.

4. OueHutb GpoHT pabOT U COCTABUTH AJITOPUTM JEHCTBUN, MOATOTOBUTH
TpeOyeMblii MHBEHTaph U Pa3MECTUTh BCE Ha pabodyeM MecTe Tak, 4YTOObI OBLIO
yIOOHO TOJIb30BaThCsA. BaXHO MOHMMATh, YTO BECh MHCTPYMEHT U WHBEHTaphb

TOXC OOJIKCH OBITH B ITOJTHOM IOpsAAKE, PICHp&BHBIfI N IIOJIHOCTBIO pa60q1/11”4.
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5. YO6eauthcss B TOM, 4YTO BC€ JAETald, MOCTYNUBIIKE JJsi COOpPKH Ha
KOHKPETHBIN y4aCTOK, PACIOJIOKEHBI B COOTBETCTBYIOIMX KOHTEMHEPAX WM HOU
Tape, HO YTOObI BCE COOTBETCTBOBAJIO YCTAHOBJICHHBIM HOPMaM.

6. Bce myckoBbIE YCTpOWCTBA TOXE JOJDKHBI OBITHh B TOPSAKE, KaK H
OTpaXKICHUS WK OJIOKUPATOP aBTOMATUKH 000PY10BaHUSI.

TpeboBanus k 6€30MaCHOCTHU MPU padoTe

1. [Ipy  NOATOTOBUTENBHBIX  MAHUMYJSALUAX HYKHO yOeAUTbCS B
UCIIPABHOCTH COOPOYHBIX YCTAHOBOK, 3JIEKTPUYECKOTO WM IMMHEBMATUYECKOTO
MHCTPYMEHTa Ha XoJocToM Xxoay. IIpu HEeoOXOauMOCTH MPOBECTH HACTPOMKY
OCBETUTEIHHOIO O0OpYyNOBaHUS TaKUM oOpa3oM, 4ToObl pabouasi 30Ha Oblia
XOPpOIIIO OCBEIIeHa U ObIJI0 KOM(POPTHO paboTaTh.

2. B MexaHu3me JeATEIBPHOCTH HAa  MEXaHOCOOPOYHBIX  Ipeccax
NOJKJIIOYEHUE OCYUIECTBIATh TOJIBKO KJIABUIIAMU WM TEpPEeKIIIoYaTeNsiMu
IBypy4YHOro BeneHus. I[Ipu JBMKEHMHM IITOKAa pyKaMu Tporarb JeTallb
KaTerOpUYECKH 3amlpenieHo, Kak M OJOKUpOBaTh KHOMKH BKJIIOYEHHUS U
BBIKJTIOUEHUS.

3. [Ipu pabore ¢ ymapHbIM OO0OpPYJAOBaHWEM HYKHO HCIIOIb30BATh
CHEIHUAbHBIM 3allUTHBIA AKpaH WM OYKH, a TaKXKe MPUHATH PSII MEp YTOOBI
UCKJIIOUUTDH PUCK MOTYUYEHUS TPABMBI.

4. He nomyckaercs:

- Paborta Ha cOOpoyHOM mpecce MpHU CHATOM WM JaXe HEUCIPABHOM
OTpaXkJICHUHU.

- BobimonusATe 3arpy3ky nertaneid, mpu pabortaromeM 000pYyAOBaHUU TEM
0oJiee pU HATMYUK BPAILAIOIIUXCS SJIEMEHTOB.

- IlyckaTh MOCTOPOHHHUX JItOJIEH HA MECTO PaOOTHI.

- DKCIUTyaTMpOBaTh TEXHUKY C CaMOIPOM3BOJIBHBIM  BKIIIOUEHHEM,
NEPEeKIoYaThCsd Ha aBTOMATUKY WJIM NPUHYJIUTEILHO BO3JIEWCTBOBATH Ha
AIIEKTPUYECKHUE KIIalaHbl, OJIOKUPOBATh YCTPOUCTBA OrPaXkKICHUs, BHIKIIOYATENN U

TaK gaJjice. Tak kak B IIPOTHUBHOM CJIY4ac IMOBBIMACTCS PUCK IMOJIYUCHHA TPABMBI.
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- Hauunate paboumii mpomecc MHpU  HEUCHPABHBIX  CHUTHAJIBHBIX
YCTPOMCTBAX Ha MyJbTE YIPABICHUS, YKa3blBAOIIMX HA BKJIIOYEHUE WIH
OTKJIFOUEHUE JINHUU.

- Hauunate paboTy, HaJeKHO HE 3aKpENuB 00pabdaThIBAEMBbIil JIEMEHT WIIH
JlaKe MPY HEBEPHOM PACIIOJIOKEHUH JAHHOTO JJIEMEHTA.

- B mpouecce paborel 000pyJOBaHMS CaMOCTOSTEIBHO  OIYCKAaTh
MOJABEMHBIA MEXaHU3M, TPAHCIIOPTHOE YCTPOMCTBO M MEXaHU3M IOBOPOTA,
MEXAHUKY U TaK Jlajee.

- VYcraHaBiIMBaTh WIM CHUMAaTh, KPENHUTh U3JEIME WIA HHCTPYMEHT,
MEpUTH JETANH M IPOBOJAUTH APYTrUE€ MAHUITYJISILUU, KOTOPBIE HE MPEAYCMOTPEHBI
TEXHOJIOTHEN BBIIIOJIHEHUS JAHHON paOOTHI.

5. Ilpu nepexoze yepe3 TpaHCHOPT JIMHUH HCIIOJIb30BATh MOCTHK.

6. B 00s13aTeIbHOM NOPSIAKE BBIKIIIOUUTH O0OPYIOBAaHUE UX CETH:

- Ecinn oneparop yxoaut ¢ Mecta paOoThl Jaxke He napy MuHyT. Ho He B
CUTYaIlH, €CITU MOPYUYEHO 00CTYKUBAHUE CPA3y HECKOJIBKUX CTAHKOB.

- Ilpu npekpaiieHun paboThl Ha OIPEEIECHHBII CPOK.

- Ilpu nmepepriBe B moayve 3IEKTPUUECKON IHEPTHUH.

- B mpomecce obcnyxxkuBanus, npu yOOpKe HIIM CMa3Ke, YHCTKE M TaK
naiee.

- Ecau ecTh HEMCIIPABHOCTH, KOTOPYIO HY’KHO YCTPaHUTh.

7. B cinyyae HEOOXOOUMOCTH MOATAHYTh TallKM WM OOJTHl, U HHBIE
COEIMHUTEIIbHBIE FTIEMEHTHI.

8. Hy)kHO Bce cbeMmHBIE neTalM C IOABECKM KOHTEMHEpa YKIaJbIBaTh
YCTOMYMBO Ha 3apaHee MOATOTOBIEHHOE MecTo. Hu B KoeM cilydyae He HYKHO MX
nepeOpachIBaTh.

9. B mpouecce 3KcmlyaTalluy CBEPJIWIBHBIX YCTAHOBOK HJIM IOJ0OHOTO
o0Opy/nOBaHus, B IEPBYIO OYEpENb HYKHO IPOWTHM HMHCTpyKTax. [letanp nmus
00pabOTKH 3aKPEIUISIIOT MAKCUMAJIBHO MPOYHO B TUCKU WJIM IJIAHKaMHU Ha CTOJIE.

10. He paboraTe B mepuaTkax Wi HE NMPUTPAruBaThCsl K CBEPIY BO

BpeMsl BpalleHusA. BO3HHMKAIOUIyI0 CTPYXKKY MpH paboTe€ YCTPaHATb TOJBKO
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IIETKOM MM KPIOYKOM, W JIMUIb ITOCJIE OKOHYATEJIBHOM OCTAaHOBKM BPALIAIOLIETO
AJIIEMEHTA.

TpeboBanust 6e30aCHOCTH MO 3aBEpIIEHUH paboyvero mpouecca:

1. Hy’)kHO MONHOCTBIO MPOBEPUTH TEXHUKY U YOEAUTHCS B TOM, UTO BCE
BBIKJTFOUEHO.

2. Py4HOI MHCTPYMEHT HY’KHO IIOJIO)KUTh Ha CBOE MECTO.

3. Y0eauTscss, dYTO CMas3bIBAIOIIME W  OXJAKIOAIOMINE  KUIKOCTH
PacIoJIOKEHBI HA CBOMX MECTaX.

4. IlpuBecTH B MOPSIIOK POOY.

5. IIoMBITh pyKH.

[IpaBuia noxapHoi 6€30MACHOCTH Ha MECTE padOTHI

[TocxapHast ©e€30MacHOCTh Ha JaHHBIM MOMEHT NPEJCTaBiIsIeT CcoOOM
IIOJIHOLIEHHBIM KOMIUIEKC OPraHU3alMOHHBIX MEp, a TAKKE TEXHUYECKUX CPEICTB,
HAlEJICHHBIX Ha MPEeayNpeXACHUE BO3ACHUCTBUSA ONACHBIX Ml pPaOOTHUKOB
MOKapHBIX (AKTOPOB, a TaKkKe I MUHHUMH3AIUU yiepda MaTepuaabHOTO
Xapakrepa.

[IpoTuBonoxapHas NOJJIEPKKA CyOBEKTOB IPOMBIIUIEHHOTO
npeIHa3HauYeHUs] TapaHTUPYETCs] B MEPBYIO OUYEPENHOCTH BHICOKOOOpa30BaHHBIM
0TO0pOM HH(OPMATUBHOCTU OTrHECTOMKOCTH, MO TI'PYHNIUPOBKE BO3rOPAEMOCTH
KOJIOHHBI Ha IPOU3BOJACTBEHHOM MECTE€ HETOPHOYME IO MPUAEITY OIHECTOMKOCTH.
Ba)XxHO OrpaHM4MTBH pPaCIpPOCTPAHEHUE OTHA IIPU BO3HUKHOBEHMM OTKPBITOIO
ouara. HyxkHo o0BanoBaTh M OyHKEpOBaTh B3pBIBOOMACHBIE y4acTkH. HyxHO
MCIOJIb30BaTh CUCTEMbI IPOTHUBOIBIMHOM 3alUTHl M pa3paboTaTh IJIaH 3BaKyalluu
¢ 00beKTa JIt0JIed, IPU ITOM HACTPOUTh aBTOMATHUYECKHE CUCTEMbI OMIOBELLIEHUS U
MOXKAPOTYILIEHHUS.

OrpomMHOe 3Ha4y€HHE MpPHU BBHINOJIHEHUM MEp IOXKapHOH O€3011acHOCTH, a
TaK)K€ B3phIBOOE30MIACHOCTU WIPAET OLIEHKa 0€30I1aCHOCTU Ha MPOU3BOJICTBE.

Onupasice Ha CTPOUTEIBHBIE HOPMBI U MPAaBUJIA YKa3aHHBIE B CBOJE HOPM H
[IpaBuJ, IPOU3BOACTBEHHBIE CKJIAIbl, KaK W 3JaHUSA IO B3PBIBOIOKAPHOU M

B3PBIBHOM OMACHOCTH AENAT Ha Kareropuu A, b, B, I', /1.
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K npumepy, yyacTok mnpou3BoacTBa 1o oOpaboTKe AeTaled y3ia — 3TO
yuactok I'. To ecTh Ha MPOU3BOJICTBE UCIIOJIB3YETCS BEIECTBA, KOTOPBIE HE TOPAT
B HE3aBUCUMOCTH OT COCTOSIHHS.

Ecnu Bo Bpemsi 00paOOTKHM BbIIESETCS JIydnUCTasi TEIUIOTa WM UCKPHI, a B
Cllydae BO3TFOpaHMS HCIOJNB3YIOT MOPOIIKOBbIA orHeTymutenas OII-10A, To 31O
rpynma /l.

ObecnieueHne 3MeKTPOOE30MACHOCTH Ha MTPOU3BOICTBE

ITo snexTpryeckoil 6€30MaCHOCTH y4acTOK MPOM3BOACTBA IO COOpKE y3ia
OTHOCSIT K OCOOEHHO OIacHbIM, TaK KaK OTHOCHUTEJbHAs BIIAXXHOCTb JOCTUIAET
ormMeTku B 70%. IlputoM 4TO Cpena XMMHYECKM AKTHBHAs, YTO HETAaTUBHBIM
o0pa3oM CKa3bIBae€TCsi Ha M30JSILUU DJIEKTPUUYECKOTo o0opyaoBaHusa. Tak d4to
TpeOyeTcst ornpenesaeHHass KOHCTPYKIIHMS YCTaHOBOK, MCIOJIb30BaHNUE TEXHUYECKUX
CIIOCOOOB, a TaKkkKe CpEeACTB 3allUThl, NPOBEACHUE TEXHUYECKUX WU
OpraHU3alMOHHBIX MEPOIPUITHM.

['1aBHBIMH TEXHHYECKMMHU METOJAMU M CPEICTBAMM 3aILUUTHI OT MOPAKEHHS
NEKTPUYECKUM TOKOM SBISIETCA 3a3¢MIICHME W pa3/ielICHUE CETEeH, a TakKkKe
OTKJIIOYEHHUE. PazymeeTcs, Hy)KHO KaueCTBEHHO M30JMPOBATh TOKOBEIYIINE YACTH.
Hy u tpebyrorcs 3Haku 6€30MacHOCTH, MPEAOXPAHUTEIbHBIE MPUCTOCOOICHUS U
OTpakICHHUSL.

DKoJsiornueckas dKCrepTu3a 00beKTa

JUis Toro 4roObl 3allUTUThH JIIOAEH, HYXKHO MpEeANpUHUMATh MEpbl U
coOMI0aTh IMpPENeabHO JONMYCTHUMbIE BpPEIHBIE BEILECTBA, BbIOpAChIBAEMbIE B
OKPYXaIOLIyI0 CPENy.

JUis  Toro 4TtoOBl 3alMTUTHh aTMOcpepy Ha OOBEKTE NPUMEHSIOT
CHeluaabHble YCTAHOBKM ISl OYMCTKM BO3AyXa B ydacTKax, IJI€ pacroyaraercs
MaJIIPHOE WJIM 3aTOYHOE 000pyAOBaHueE. JlJIs 3TOTO CIIyKHUT:

1. ObGecnbLIMBarOIIee MEXaHUYECKOE 000PY0BaHKE, II€ MbLIb OCEAACT IPU
BO3JICHICTBUY CUJIBI TSKECTH, IEHTPOOEIKHOM CUJIBI MIIM ITPOCTO UHEPIIUH.

2. Ilpucagku K TOIUIMBY JUIsl MUHHUMHU3ALMKM BPEIHBIX BBIOPOCOB, CaxH,

YTJIEBOJIOPO/IA U TAK Jajiee.

53



[Tomumo Bcero mpodero Ha pabodyeM MECTE CO3/1at0T CTOKH JUIsl IMBHEBBIX,
MIPOM3BOJCTBEHHBIX MJIM OBITOBBIX BOJ, WM BOJA IpU MOHKe aBTO. UTO Kacaercs
XO3SIIICTBEHHO-OBITOBBIX CTOKOB, TO OHM HaIlpaBJSIIOTCS B LEHTPAJIbHYIO
KAaHAIN3aUOHHYIO CUCTEMY, I'/I€ YTHIIM3UPYIOTCS HAa OTBEICHHBIX y4acTKax. [Hbie
BUJBl CTOYHBIX BOJ OYMIIAIOTCS Ha CIEeNHUaIbHOM OO0OpynoBaHMHU. B mepByio
ouepeb BBINOIHACTCS MEXAHMYECKash OYMCTKA, TO €CThb OTCTOW, Ile YHaJseTCs
B3BECh U JAUCIEPCHO-KOUIOUIHBIE YAaCTULbl. B 3aBepIleHnH ¢ MOBEPXHOCTU BOABI
COOMPAIOTCS U YTUIIU3UPYIOTCSI BCE MPOTYKTHI.

JUIsL OYHUCTKM COOPYKEHMM JIMBHECTOKOB M MOMKH aBTO MCIOJIB3YIOT
cnenuansHoe Kb o6opynoBanue, KOTOpoe BKIIOYAET B CEOS:

1. ITeckonoBKy.

2. MycopocOOpHUK.

3. OuIbTpyIOUMA aTpUOyT.

4. KOMIIOHEHT aBTOMAaTHU3alUy YCTPAHEHUs YTIIEBOJOPOAOB.

5. Ycanxka.

Pe3ynpTaTUBHOCTE  MCHOJB30BAHMS  BBIIIEYKa3aHHOIO W3  CTPOCHUM
MOJITBEPKIAETCS MMOCPEACTBOM MOA00pa MpoO BBIKUABIBAEMOTO UX HUX BO3IAyXa U
MPOBEJEHUS aHajdn3a B J1a00OpaTOPHBIX YCIOBHIX. M mocie 3TOro mosydyeHHbIE
JaHHbIE CPaBHUBAIOT C HOPMOW JONYCTUMBIX BBIOPOCOB COOTBETCTBYIOIIMMHU
MHCTaHUUAMU. Eciu ke HopMa IpeBBIIIEHa, TO HY>KHO BHECTH B TEXHOJIOTUYECKUN
IPOLIECC KOPPEKTUBBI, HIIN IIPOCTO YJIYyYIIUTh CUCTEMY OYUCTKH.

3amura nepcoHala Ipyu aBapUMHBIX CUTYaLHsIX

Ecnu mnosBigeTcss 4pe3BblYailHas CUTyalus, TO B HEPBYK OuYepeldb
OTKJIFOUAETCs BCE 000PYI0OBaHUE aBApUIHBIM BBIKIIIOYATENEM, K IPUMEPY:

1. Eciin B TpaHCIOPT aBTOMATU3UPOBAHHOW JIMHUM MONAAAET OCTOPOHHUMI
IPEIMET, KaK ¥ Ha MO3ULHIO BBITPY3KH WIH 3arpy3KHU.

2. Ecnn yenoBek B OaCHOM 30HE.

3. Ilpu Bo3ropaHuu >MEKTPUUECKOr0 000pyA0BaHUS.

4. B ciry4ae KOPOTKOI'O 3aMbIKaHUS.

5. IIpu HeBepHOW OpHEHTAIMM »JJIEMEHTa Ha TpaHCIOpTe B padoueM

IIOJIOXKCHHUU.
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6. [Ipu cpabarbiBanuu J1000T0O arperata, KOTOPbI B CBOIO OYepeb MOKET
MOBJIEYH 32 COOOM CEPHE3HYIO MOJIOMKY.

Eciu paOoTHUK MONy4Yusa TpaBMy, HYKHO HE3aMEUIMTENIbHO OKa3aTh
MEPBYI0 MEAUIMHCKYI0 TIOMOIIb, a TakKe€ ONOBECTUTh HAYaJIbCTBO IO
npoucuiectBuu. Pa3zymeercsi, caMm MOCTpajaBIIMi JIOMKEH OTIPABISTHCA B
MEJITYHKT.

[Ipu BoO3rOopaHuMM WIM TPUPOTHOM KATAKIM3ME HYKHO OOCCIEUHTH
BO3MOKHOCTh ONEPATUBHOM dBaKyallun cCOTPYAHUKOB. B cootBercTBuM co CHull
I1-2 — 80, momxKHO OBITh KAK MUHUMYM 2 TIO’KapHBIX BBIXOJIA.

1. JomokHa OBITH TOJBKO OJHA JBEPh, BEAyIlas K MOXKapPHOMY BBIXOIY, B
HE3aBUCHUMOCTH OT JTaxa.

2. JlomyctrMa paboTa MATH 4eI0BeK Ha Tutonaan He oonee 110 kBagpaTHBIX
METpa, i€ MPOU3BOACTBO Kareropuu A, b, E.

3. Ecnu mnomaas gocturaet 300 KBapaTHBIX METPOB, TO JOJDKHO padOTaTh
He OoJiee 25 4eloBeK ¢ MPOU3BOJCTBOM Kareropuu B.

4. 1 50 yenmoBek Ha momaad Teppuropud He MeHee 600 kBaapatoB ¢
IIpOU3BOACTBOM Kareropuu I' u /.

BaxkHO OTMETUTH, YTO 3BaKyallMOHHBIM BBIXOJI K3 IOKOJBHOIO H3TaxKka
NPOEKTUPYETCA B IOMEIICHUH, PACIOJIOKEHHOM HCKIIOUUTEIBHO Ha IEPBOM
sraxe. [llupymHa nEeCTHMYHOrO mpoema IOKHA COCTABIATH Kak MUHUMYyM 70
CaHTUMETPOB U YKJIOH 1:1 u He Oonbiue. [Ipu cobaroaeHnN BceX YCTaHOBIEHHBIX
HOpPM U TpeOOBaHUM Ha MPEANPUITUN HE BOZHUKHET HUKAKUX MPOOJIEM Jaxe Mpu
aBapuiHON cUTyalMH. OTO KpailHE Ba)XHO, TaK KaK OT 3TOr0 3aBUCUT
0€30IacHOCTh Kakoro Ju0O COTpyAHUKA mpeanpuatus W A(PEPeKTUBHOCTD
pabouero mporecca. [Iputom 4TO HaNMAKEHHAS] CUCTEMa MUHUMHU3HPYET PUCKUA H
yOBITKH KOMIIaHUU.

OG6mue TpeboBaHuUs 10 OXpaHe TpyaAa

1. «B coorBerctBuM co crtatbeid 76 TpynoBoro konekca Poccuiickoit
@enepanun paboTonarens 005f3aH OTCTPAHUTH OT PabOThI (HE MOMYyCKaTh K
pabote) pabOTHWKA, HE TPOIIEAIIETO B YCTAHOBICHHOM TMOPSIKE 00s3aTeIbHBIN

MPEABAPUTENbHBIN WIH IEPUOIUYECKUI METULIMHCKUNA OCMOTP.»[6]
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2. «PaboTHuKa, HYXJAIOIMIETOCS B COOTBETCTBUU C MEIUIMHCKUM
3aKTIOYCHUEM B TMPEAOCTABICHUH APYrod paboThl, paboTomaTeNh 00s3aH C €ro
corjacusi MepeBecTd Ha APYryl0 UMEIOIIycs paboTy, HE MPOTUBOMOKA3aHHYIO
€My 10 COCTOSIHMIO 310pOBbs (cTathsi 72 TpyaoBoro koaekca Poccuiickou
denepanun).»[6]

3. B opraHuszanusx He JIOIYCKAeTCs NPUMEHEHHUE TPYJa KEHUIUMH U JUL B
BO3pacTe 10 BOCEMHAMIATH JIET Ha paboTaxX, OMPEAENICHHBIX MOCTAaHOBICHUEM
[IpaButensctBa Poccuiickoit ®enepanuu ot 25 deBpans 2000 r. N 162 "OO6
YTBEPKJICHUU TEPEUHS TSKENbIX padoT W padOT C BPEAHBIMU WM OMACHBIMU
YCJIOBUSIMU TPYJa, IPU BBIMOJHEHUH KOTOPBIX 3alpeliaeTcs NpUMEHEHUE Tpyaa
*eHIMH" u noctaHoBieHueM IIpaButensctBa Poccuiickoit depepauuun ot 25
despana 2000 r. N 163 "O06 yTBep>KICHUH MEPEUHs TsHKETbIX padoT u padoT ¢
BPEIHbIMA WJIA OIACHBIMU YCJIOBUSIMH TpPYZJa, IPU BBINOJHEHUH KOTOPBIX
3ampelaeTcss MPUMEHEHHWE TpyJda JIMI  MOJIOKE  BOCEMHAJIUATH  JIET"
COOTBETCTBEHHO.

4. «Ilpu opraHu3zanuu Tpyaa >KeHIIUH U MOJAPOCTKOB JIOJKHBI COOJIIOAATHCS
YCTAaHOBJICHHbIC 11 HUX nocTaHoBiIeHUeM CoBeta MunuctpoB - IIpaButenbctBa
Poccuiickoii ®deneparuun ot 6 deBpans 1993 r. N 105 "O HOBBIX HOpMax
OPEAEIbHO JOMYCTUMBIX HAarpy30K JJisl KEHIIWH MPU MOJbEME M MEPEMELICHUN
TSOKECTEN BPYUYHYIO' M IIOCTAHOBIEHHMEM MuHuHCTEpCTBa TpyAa M COLMAIBHOTO
pazButus Poccuiickoit @eneparun ot 7 anpens 1999 r. N 7 "O6 yrBepxkaeHuu
HOPM MPEAEIBHO JOMYCTUMBIX HArpy30K JJIs JIMI] MOJIOKE€ BOCEMHA/ILIATH JIET MPU
MOJABEME W MEPEMEUICHHM  TSDKECTEM  BPYYHYH'  (3apErucTpUpOBAHO
MunuctepctBoM toctuiimu - Poccuiickoir  ®@eneparun 1 urons 1999  r,
peructpaumonubii N 1817) HOpMBI IpeAenbHO AOMYCTHMBIX HArpy3oK MHpH
MOABEME U TIEPEMENIECHUN TIKECTEN BPYUHYI0.»[6]

5. «Bce paboTHHKH, 3aHATBIE B MPOMU3BOACTBEHHBIX IIPOLIECCAX»
ABTOMOOMIIEHON «TPOMBIIIJIEHHOCTH, BKJIIOYAs PYKOBOJMTENEH U CICIIMAIMCTOB
IIPOU3BOJICTB, 00s3aHbI MPOXOAUTH 00yUEHUE, MHCTPYKTAXKHU, IPOBEPKY 3HAHUM 110
oxpaHe Tpyada B cooTBeTcTBHHM C [lopsimkom oOydeHus 1O oOXxpaHe Tpylda Hu

OpPOBEPKM 3HAHHUS TpeOOBaHWM OXpaHbl Tpyda pPaOOTHUKOB OpraHMU3aIlHiM,
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YTBEPKJICHHBIM MOCTaHOBJIEHHEM MUHUCTEPCTBA TPYIa U COLIMATBHOTO Pa3BUTHUSA
Poccuiickoit @enepanun 1 Munuctepcra oOpazoBanus Poccuiickoit denepannn
"ot 13 suBaps 2003 r. N 1/29 (3apeructpupoBaHo0 MUHHUCTEPCTBOM HOCTULIMU
Poccuiickoit @eneparun 12 gespans 2003 1., peructpanmonssiii N 4209).

OOyueHre W TPOBEPKY 3HAHUN PAOOTHUKOB, OOCITYKMBAIOIIUX OIMACHBIC
POU3BOJCTBEHHbIE OOBEKTHI, HEOOXOAMMO TPOBOJUTH B COOTBETCTBUH C
TpeboBarusasmMu [lomokeHUsT 0 TOpSIIKE MOATOTOBKH M aTTeCTalud PabOTHUKOB
OpraHu3aliii, SKCIUIyaTUPYIOIIUX ONAacHble MPOU3BOJCTBEHHBIE OOBEKTHI,
noakoHTpoJibHbIe ['ocroprexnanzopy Poccum (P 04-265-99), yTBepkKIAECHHOTO
noctaHoBiieHHeM DenepalbHOro TOPHOrO U MPOMBINUIEHHOr0 Hana3opa Poccun ot
11 suBaps 1999 r. N 2 (3apeructpupoBaHo MUHHCTEPCTBOM KOCTULIAU
Poccuiickoit @eneparun 12 despans 1999 r., peructpanuonnsiii N 1706).»[6]

6. «OO0cnyxuBaHUE BJEKTPOYCTAHOBOK HAa IPOU3BOJICTBEHHBIX OOBEKTaX
OpraHu3alMi  JOJDKEH  OCYUIECTBJISATh  CHEUUAIbHO  IMOATOTOBJICHHBIN
ANEKTPOTEXHUYECKUI MEPCOHAIL»[6]

7. «B nensax obecrnedeHuss CcOONIOJEHUS TPEOOBAHUM OXpaHbl TPYy.a,
OCYILIECTBJICHUSI KOHTPOJS 3a UX BBIIOJHEHUEM B KaXJ0ll OpraHu3allvu,
OCYIIIECTBIISIONIEH MPOU3BOACTBEHHYIO JAEATEILHOCTD, C YACIEHHOCTHIO Oosiee 100
pabOTHUKOB CO3JaeTcsl ClIy>)k0a oxpaHbl Tpyda WM BBOJAUTCA JOJKHOCTD
CHEUUaINCTa M0 OXpaHe TPyAd, UMEIOIIEr0 COOTBETCTBYIOUIYIO MOATOTOBKY HIIU
OTIBIT pabOTHI B ATOM 00IACTH.

B opranmzanuu c¢ uncieHHocThi0o 100 paOOTHHKOB M MEHEE pelleHUuE O
CO37IaHUU CIIY’KOBI OXpaHbl TPyAa WM BBEICHUH JOJDKHOCTH CIEIUAIKCTA TI0
oXpaHe TpyJa NpUHUMAeTCs padOToJaTeIeM C YUYETOM CHEU(UKHU ACSITEIbHOCTH
JAHHOUW OpraHU3aIUU.

[Ipu OTCYTCTBMM B OpraHM3alMy CIy>KObl OXpaHbl TpyJa (CrenuasucTa mno
oxpaHe TpyAa) paboToiaTesb 3aKII0YaeT AOTOBOP CO CHEIUATMCTAMH WU C
OpraHU3aNMsIMH, OKA3bIBAIOIIMMH YCIIYTH B 00JIACTH OXPaHbI TPY/a.

CrtpykTypa ciay>KO0bl OXpaHbl TpyJa B OpraHU3alud U YUCICHHOCTh
pabOTHUKOB CITy:KObI OXpaHbl TPyAa ONMPEACISIIOTCS padOTOAATENEM C yUETOM

peKkoMeHaIui henepabHOTO OpraHa UCIIOTHUTEIILHON BIACTH MO TPYAY (CTaThs
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217 Tpynosoro konekca Poccuiickoit deaepannn).»[6]

8. «JIuia, BUHOBHBIE B HAPYIIIEHUU TPEOOBAHU OXpPaHbI TPYyIa, HECYT
OTBETCTBEHHOCTh B COOTBETCTBHUHU C 3aKOHOAATEILCTBOM Poccuiickoi
Oenepanuu.»[6]

«O01mMe moI0KEHHS ¥ 0071aCTh MPUMEHEHHS» 6]

9. «Hacrosmue canuTapHble npaBWwia W HOpMBbI (nanee - CaHUTapHbIC
npaBuja) MpeaHa3HauYeHBI JJIs TMPEIOTBPAIICHHS HEOIaronpusITHOTO BO3ACHCTBUS
MUKpPOKJIMMaTa paboumnx MECT, TPOU3BOJICTBEHHBIX MOMEIICHUI Ha CAaMOYYBCTBHUE,
(hyHKIIMOHATILHOE COCTOsIHHE, PAa00TOCIIOCOOHOCTH U 3/I0POBLE YeIOBEKa.»[6]

10. «Hactosimue CaHuTapHble MpaBUiia pacOpOCTPAHSIOTCA Ha MOKa3aTelu
MHUKpPOKJIMMaTa Ha pa00YuX MECTax BCEX BUIOB IIPOU3BOJICTBEHHBIX MTOMEIIEHUN U
SBJISIFOTCSL 00S13aTeNLHBIMU ISl BCEX NPEANnpusTuid u opranm3anuil. CChUIKA Ha
00s13aTeNIbHOCTh COOMIOICHUST TpeOoBaHWM HacTosmux CaHUTapHBIX TMPaBUII
JIOJDKHBI OBITh BKJIFOUEHBI B HOPMATUBHO-TEXHHYECKHUE JOKYMEHTBI: CTaHJIapThI,
CTPOUTENIbHBIE HOPMBI U MIPaBUJIa, TEXHUYECKHUE YCIOBUS U UHBIE HOPMATHUBHBIE U
TEXHUYECKHUE JIOKYMEHTHI, periaMeHTUPYIONIUE AKCIUTyaTallUOHHBIC
XapaKTEPUCTHKHU MTPOU3BOACTBEHHBIX 00BEKTOB, TEXHOJIOTHIECKOTO, HHKEHEPHOTO
U CAHUTAPHO-TEXHUYECKOTO OOOPYJOBaHUS, OOYCIOBIMBAIOIINX OOECTICUCHHE
TUTUEHUYECKUX HOPMATUBOB MUKPOKIMMATa.»[6]

11. «B cootBerctBUU co ctarhbsimu 9 u 34 3akona PCOCP "O canutapHo-
SMUIEMHUOJIOTHYECKOM OJIaronolyduyd HacelieHuss' B OpraHu3alusx JOJDKEH
OCYILIECTBIIATHCS ITPOU3BOJICTBEHHBIN KOHTPOJb 3a COOJIOJICHUEM TpeOOBaHUM
CaHMTapHBIX TIpaBUJI H TMPOBEACHHEM MNPOPUIAKTUYECKUX MEPOIPUATHH,
HaIIPaBJICHHBIX HA MPEIyINpexIeHNe BOZHUKHOBEHUS 3a001eBaHNi paboTaroNX B
MPOU3BOJACTBEHHBIX MOMEIICHUSIX, & TaKK€ KOHTPOJb 3a COOJIOIEHUEM YyCIOBUI
TPyZia ¥ OTJIbIXa W BBITIOJIHEHUEM MEP KOJUIEKTUBHOW U MHIIMBUIYaJIbHOM 3alIATHI
paboTaromuX OT HEOJIArOMPHUATHOTO BO3JECHCTBUS MUKPOKIMMATa. »[6]

12. «PykoBomuTenu npennpusaTHi, OpraHu3aluyd W YYPEXKIACHUW BHE
3aBUCUMOCTH OT ()OPM COOCTBEHHOCTH Y MOJYNHEHHOCTH B MOPSJKE 0OeCrIeueHuUs
MIPOU3BOACTBEHHOTO KOHTPOJIS 00s3aHBI MPUBECTH pabOYre MECTa B COOTBETCTBHE

c TpeOOBaHMSAMM K MHKPOKIUMATy, MPEAYyCMOTPEHHBIMU  HACTOSIIUMU
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CanuTtapHbIMU TIpaBUIaMU.»[6]

13.  «l'ocymapCTBEHHBII CAaHUTAPHO-IIUIEMHOJOTUYECKAA HAI30p U
KOHTPOJIb 32 BBINOJHEHUWEM HacTosSIMX CaHUTapHBIX MPABUI OCYIIECTBISETCA
OpraHaMHy U yupexkJaeHUusAMU ['0Cy1apCTBEHHOM CAHUTAPHO - AIUIEMUOJIOTHUYECKOU
coyx60b1  Poccuiickoii  ®enepanmi, a  BEIOMCTBEHHBIH  CaHUTApPHO-
SIUJEMHUOJIOTUYECKAA HAA30p M KOHTPOJIb - OpPraHaMM M YUYPEKIACHUSIMHU
CaAaHUTAPHO-IMHUIEMHUOJIOTHIECKOTO TPO(GUIIST COOTBETCTBYIOIINX MHHHCTEPCTB U
BEJIOMCTB.»[ 0]

14. «['ocymapCTBEHHBIM CAHUTAPHO-3MHUAEMHUOJIOTMYECKUI HAA30p 3a
CTPOUTEIILCTBOM HOBBIX M PEKOHCTPYKLUHMEN JIEUCTBYIOIIMX MPOU3BOJICTBEHHBIX
NOMEIIEHUI OCYILIECTBIACTCS Ha JTanax pa3pabOTKM NPOeKTa U BBEIACHUS
OOBEKTOB B IKCIUTyaTallMI0 C YYETOM XapaKTepa TEXHOJOTHYECKOro mporecca u
COOTBETCTBUSI MH)XEHEPHOIO W  CAHUTAPHO-TEXHUYECKOTO  00OpyAOBaHUS
TpeboBaHusAM HacTosiux CaHuTapHbIX MpaBuil U CTPOUTEIBHBIX HOPM U IIPABUII
"OToIUIeHNHEe, BEHTUIISIUS U KOHIUIIMOHUPOBaHHE" . »[6]

15. «IIpoekTHass NOKyMEHTalus Ha CTPOUTEIBCTBO M PEKOHCTPYKIIUIO
MPOM3BOJCTBEHHBIX TOMEIIEHUN JODKHA OBITH COIJIacOBaHa C OpraHaMud U
yupexaenusmu ['occananuaciyx0b1 Poccun.»[6]

16. «BBox B 3KCIUlyaTaMK HPOU3BOJACTBEHHBIX ITOMELICHWM B LEIAX
OIICHKH COOTBETCTBHSI TUTHEHHYECKUX MapamMeTpPOB MUKPOKIUMAaTa TPEeOOBaHUSIM
HacTosiuXx CaHUTapHBIX MPABWI JIOJDKEH OCYILECTBIATHCS NpPHU 00sA3aTEIbHOM
y4acTUU MpeacTaBuTeNer 1'ocy1apCTBEHHOIO CAaHUTAPHO - AMUIEMHOJIOTMYECKOTO
Has3opa Poccuiickoii @enepanunn.»[6]

«HopmaTuBHBIE CCBUIKN»[6]

17. «3akon PCOCP "O caHuTapHO-3MUAEMHOIOTHYECKOM OJIaronoIydun
HacenaeHus'" . »[6]

18. «ITonoxenune o I'ocygapCTBEHHONW CaHUTAPHO - AMUIAECMHOJIOTHYECKOU
cinyx0e Poccuiickoit @enepanun u [lonoxxeHne o rocyaapcTBEHHOM CaHUTApPHO-
SIUJEMHOJIOTUYECKOM  HOPMHUpPOBAHWM,  yTBepxKIeHHble llocTaHOoBIEHHMEM
[TpaButensctBa Poccuiickoit @enepannu ot 5 utonHs 1994 r. N 625.»[6]

19. «PykoBomctBo "OOmme TpeOOBaHUS K TMOCTPOCHHIO, HM3JOKECHUIO H
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O(OPMJICHUIO CAaHUTAPHO-TUTHEHUYECKUX U SMUJIEMUOJIOTHYECKUX HOPMATHUBHBIX
1 METOANYECKNX TOKyMeHTOB" OT 9 deBpains 1994 r. P1.1.004-94.»[6]

«TepmuHsbl 1 onpeaeneHus» (6]

20. «ITpou3BOJICTBEHHbIE TIOMEUIEHUS - 3aMKHYTbIE IPOCTPAHCTBA B
CIEUHAIBHO MPEAHA3HAYCHHBIX 3[]aHUSIX U COOPYKEHHSX, B KOTOPHIX MOCTOSHHO
(Mo cmeHam) WIM TEPUOJUYECKU (B TEYeHHE paboyero JHsA) OCYILECTBISETCS
TPYJ0Bas A€ATEIbHOCTb JIFOJIEH.»[0]

21. «Pabouee MecTO - y4acTOK MOMEIIEHHUs, Ha KOTOPOM B T€4eHHe paboyeit
CMEHBI WJIM YaCTH €€ OCYLIECTBIISIETCS TPYAoBas AeSTENbHOCTh. Pabounm MecTom
MOXET SIBJISAITbCSI HECKOJIBKO YYaCTKOB MPOU3BOACTBEHHOTO noMeiienus. Ecnu atu
YYaCTKH PACHOJIOKEHBI M0 BCEMY IMOMENICHUIO, TO padO4YMM MECTOM CUUTAETCA
BCS IUIOIIAJb IIOMEIIEHUS. »[6]

22. «XOJnoAHBIM MEPUOA TOJa - IMEpUOJ TO0Jd, XapaKTEPU3yEeMbIU
CpPEIHECYTOUHOM TEMIIEPATYpOU HAPYKHOTO Bo3ayXa, paBHou +10° C u Huxe.»

23. «Temmpm1 1mepuox Troda - IMEPHOJ TOAA, XapaKTEPU3YEMBIU
CpPEIHECYTOUHOM TEMIIEPATYpOi HapyKHOTO Bo3ayxa Bblie +10° C.»[6]

24. «CpenHecyTouyHas TeMmIlepaTypa Hapy»KHOrO BO3JyXa - CpEIHss
BEJIMYMHA TEMIIEPATypbl HAPYKHOTO BO3/1yXa, U3BMEPEHHAsI B ONPEIEICHHbIE Yachl
CYTOK 4epe3 OJAMHAKOBBbIE MHTEpPBAJIBI BpeMeHU. OHA NMPUHUMAETCS IO JaHHBIM
METEOPOJOTUIECKOMN CITYKOBI.»[6]

25. «Tennosas Harpyska cpenbl (THC) - couetanHoe aeiicTBUE HA OpraHu3M
YeJIOBEKa [apaMEeTpPOB MHKPOKIMMATA (TEMIIeparypa, BIIAXKHOCTb, CKOPOCTH
JABMOKCHMSI BO3[yXa, TEIJIOBOE OOJy4eHHE), BBIPAXKEHHOE OJHOYHCIOBBIM
nokazarejieM B °C.»[6]

«O6mume TpeOoBaHUS U MOKA3aTeTd MUKPOKIUMaTa» 6]

26. «CanuTapHble IpaBuia YCTaHABIMBAIOT TUTMEHUYECKUE TPeOOBaHUS K
MOKa3aTessiM MHUKpOKJIMMaTa pabodyMX MECT MPOU3BOACTBEHHBIX MOMEIIEHUN C
Y4€TOM MHTCHCUBHOCTH DHEProTpaT padOTAIOIINX, BPEMEHHU BBITOJIHEHUST PaOOTHI,
NEPUOJIOB Tojla U COoJepKar TpeOOBaHMUS K METOJaM H3MEPEHHS U KOHTPOJIS
MUKPOKJIMMATUYECKHUX YCIOBUN.»[0]

27. «Iloka3arenu MUKpPOKJIMMATa JOJDKHBI OOecreYnBaTh COXpPaHEHUE
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TEIUIOBOrO OajlaHCa uYeloBEeKa C OKpYXarollel cpeaod U  HojaepKaHue
ONTHUMAJIBHOTO WJIM AOIYCTUMOI'O TEIIOBOI'O COCTOSIHUSI OpraHu3Ma.»[6]

28. «Iloka3zarensamu, XapaKTEPU3YOLIUMU MUKPOKJIUMAT B
ITPOU3BOJICTBEHHBIX IOMEIICHUSX, SIBJISIOTCS:

- TEMIIepaTypa BO31yXa;

- TEMIIEpaTypa MOBEPXHOCTEN;

- OTHOCHTEJIbHAS BIAXXHOCTH BO3YX4;

- CKOPOCTb JABWKEHUS BO3/1yXa;

- UIHTEHCUBHOCTb TEIUIOBOTO OOIY4YEHHUS.

YuuThIBaeTCS TeMIEparypa NOBEPXHOCTEM OrpakKAArOIMX KOHCTPYKLNN
(CTeHBI, MOTOJIOK, I0JI), YCTPOMCTB (3KpaHbl U T.I.), & TAKKE TEXHOJIOIMYECKOTO
00OpyIOBaHUs WIH OTPaXKIAIOLINX €r0 YyCTPOUCTB.»[6]

«OnTUManIbHbIEC YCIOBUSI MUKPOKJIMMATa»[6]

29. «OntuManbHblE MHMKPOKIMMATUYECKUE YCJIOBHUS YCTAHOBJIEHBI IIO
KPUTEPUAM ONTHUMAJIBLHOTO TEIJIOBOTO U (YHKIIMOHAIBLHOTO COCTOSIHUS YEJIOBEKA.
OHu oOecrieunBarOT 00I€e MU JIOKAJBHOE OIIYLIEHUE TEIUIOBOro KoMdopTa B
TeyeHue §-4acoBoil paboyeil CMEHbI P MUHUMAIbHOM HANPSDKEHUU MEXaHU3MOB
TEPMOPETYJISILIMN, HE BBI3BIBAIOT OTKJIOHEHUU B COCTOSHMM 370pPOBbS, CO3AIOT
OPEANOCBUIKM JJII  BBICOKOTO YPOBHS pabOTOCIOCOOHOCTHM U SIBJISIIOTCS
MPENNMOYTUTENBHBIMU Ha pab0UYHnX MecTax.»[6]

30. «OnTuMasbHble BEIUYMHBI MOKa3aTelell MHKpOKJIMMaTa HEOOXOIUMO
coOmoarh Ha pabouyMx MecTaxX IMPOU3BOJCTBEHHBIX NOMELIEHUI, Ha KOTOPBIX
BBITIOJHSIOTCS  pabOThl  OMEPATOPCKOrO  TUMA, CBSI3aHHbIE C HEPBHO -
AMOLIMOHAIBHBIM HaNpsyKeHUEM (B KaOMHAX, Ha MyJbTaX M IOCTax YIpaBJICHUSA
TEXHOJOTHYECKUMH NPOLIECCAMH, B 3aJaX BBIYMCIWUTEIBHOW TEXHUKU U Jp.).
Ilepeuenp npyrux paboyuMx MecT M BUJOB pPA0OT, MPU KOTOPBIX JIOJIKHBI
o0ecnieunBaTbcsl  ONTHUMAJbHbIE BEIWYMHBI MHKPOKJIMMATa, ONPEAENseTcs
CaHMTAapHBIMM NPABWIAMH [0 OTIAEIBHBIM OTpPAciiIM IPOMBIIIIEHHOCTH U
IPYTMMH JTOKYMEHTaMH, COIVIACOBAHHBIMA C OpraHaMu 1 oCynapCTBEHHOIO
CaHUTAPHO-3MUAEMHUOJIOTMYECKOr0 Ha/130pa B YCTAHOBJIEHHOM MOPSIAKE.»[6]

31. «OntumanpHble MapaMeTpbl MHKpPOKIMMaTa Ha pabodynx MecTax
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JIOJDKHBI COOTBETCTBOBATh BEJIWYMHAM TMPUMEHUTEIBHO K BBIMOJHEHUIO PadoT
PA3JIMYHBIX KATETOPUI B XOJIOJHBIN U TEIUIBIN NEPUOIbI TO1a.»[6]

32. «Ilepenaapl TemIiiepatypbl BO3AyXa MO BBICOTE M MO TOPU3OHTAIH, a
TaK)K€ W3MEHEHUS TeMIEepaTyphl BO3yXa B TEUECHHUE CMEHBI MPH OOCCIICUCHHUH
ONTHMAIBHBIX BEIUYMH MHUKPOKIMMATa Ha pabouyumx MecTaX He JIODKHBI
npeBbimaTh 2° C U BBIXOJIUTH 32 NPEAEIIbl BETUYHUH.»[6]

33. TpeGoBaHus MO MOKapHOU OE30MACHOCTH

«B uenax Hactosmero denepayibHOrO 3aKOHA MPUMEHSIOTCSA CIEIYIOIINE
TIOHSITHS:

nmokapHass  0€30MacHOCTh - COCTOSIHME — 3allMIIEHHOCTH  JIMYHOCTH,
MMYIIECTBA, OOIECTBA U TOCYyAapCTBa OT MOXKAPOB; MOXKAP - HEKOHTPOIUPYEMOE
ropeHne, NPUUYMHAIONICe MaTepuaabHbIi yIiepO, Bped JKU3HU € 3J0POBBIO
rpak/1aH, MHTEpecaM 00I1IecTBa U TOCYapCTBa;

TpeboBanus moxxapHOW  0€30MAaCHOCTH -  CICIUAJIbHBIE  YCJIOBUS
COI[MAJLHOTO M (WMJM) TEXHUYECKOTO XapaKTepa, YCTAaHOBJEHHbIE B MEJAX
obecrieyeHuss TMOXKapHOW  0O€30MacHOCTH  3aKOHOJATENbCTBOM  Poccuiickoi
®denepanuu, HOPMaTHUBHBIMU JTOKYMEHTaMH 1581071 YIOJIHOMOYEHHBIM
rOCyapCTBEHHBIM OPraHOM;

Hapymenue TpeboBaHui MoKapHOW O€30MACHOCTU - HEBBINOJIHEHUE WIIU
HEHa/1JIeKalllee BRIMOJIHEHNE TPeOOBaHMI MOXKapHOU O€30MacHOCTH;

MPOTUBOMOXKAPHBIM PEXKUM - TpeOOBaHUS TMOkKapHOM O€30IacHOCTH,
YCTAHABIMBAIOIIME TIpaBUja TIOBEACHUS JIIOJIEH, TMOPSAOK OpraHU3alUU
IIPOM3BOJACTBA M (MIM) COIEpXKAHUA TEPPUTOPHUM, 3HaHUM, COOPYKECHUH,
MOMEIIEHUH OpPTraHu3allil U Jpyrux oOBEKTOB B IESAX OOECIEUCHHS MOKapHOU
0€30IMacHOCTH;

Mepbl TOXKapHOW 0€30MacHOCTH - JIEUCTBUSA IO OOECHEUYEHHIO TMOKApHOU
0€30MMacHOCTH, B TOM 4YHCJE€ TI0 BBINOJHEHUIO TpeOOBaHWN TOXKapHOU
0€30I1aCHOCTH;

MOXapHasi OXpaHa - COBOKYIHOCTh CO3JaHHBIX B YCTAHOBJIEHHOM IOPSIIKE
OpraHoOB YMpaBJIE€HUS, MOJPA3ACIICHUI U OpraHu3alvid, NpeIHA3HAYCHHBIX IS

opraHu3anuu HpO(I)I/IJIaKTI/IKI/I IMOKapoOB, NX TYHICHUA U ITPOBCACHUA BO3JIOKCHHDBIX
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Ha HUX aBapUMHO-CIIacaTeIbHBIX PaboT.»[6]

BriBon

B pe3ynbrate paboThl Haj pa3ieaoM ObLIO BBISBICHO CIEAYIOIICE:

- BBIABJICHBl OMACHBIE W BPEAHBIC TPOU3ZBOJCTBEHHBIC (DAKTOPHI,
BO3HHKAIOIINE B MPOIIEcCe COOPKHU.

- pa3paboTaHbl MEpPONPHUSATUS IO CHIDKCHHUIO BO3JCHCTBHS OIACHBIX U
BPEIHBIX TTPOU3BOJICTBEHHBIX (HaKTOPOB

- TIPOBEJICHO OMNMCAHUE JCHCTBUM B CiIydyae BO3ZHUKHOBEHMS aBapUWHBIX U
Ype3BbIUYAMHBIX CUTYAIlMH HA MPOMBIIIUICHHOM OOBEKTE.

[Ipu coOmroeHun BBHITIONHEHUS pPa3paOOTaHHBIX MEPOTPUSITHI TaHHBIN

YYaCTOK MOXKET CHUTATHCA 0e30macHBIM JJIs1 4YCJIOBEKA U Opr}KaIOIHCﬁ CpEAabl.
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4 TexHoJiorH4YecKas 4acrhb

B mmpoxoM MOHWMaHWM TEXHOJIOTHS TMPEACTABISIET COO0N COBOKYITHOCTH
IPUEMOB U METOJIOB IMOJTyYeHHsI U 00pabOTKH ChIPhsl MaTepuaia, moiaydadpukara,
W3JEIUN, BBIIOIHAEMBIX B MPOLECCE M3TOTOBICHUS W3JEIHU. A €CIu TOBOPHUTH
OPOCTBIM  SI3BIKOM, TO  TEXHOJIOTHS  NPEACTaBIsAeT COOOH  KOMILJIEKC
OpraHU3alMOHHBIX MEPONPUITUH, HAIMPaBICHHBIX Ha CO3JaHUE OOCITY>KUBAHUS
PEMOHTa W DKCIUTyaTallMM M3JE€JIMM HOMHHAJIBHOIO KadyeCTBA WU ONTHMAJIbHBIX
PacXoJI0B U ONIPEACIISIIONINX TEKYIEEC PA3BUTHE HAYKU U TEXHUKHU.

B menom ona pa3paboTaHa WHKEHEpaMH, MPOTPAMMHUCTAMH U APYTHMHU
CHEIUaINCTaMU TPEANPUATHS, PaOOTAIONIMMU B COOTBETCTBYIOIUX Ccdepax.
TexHonmorusi, Kak TMpPaBUIIO, PACCMATPUBACTCA 110 KOHKPETHOM OTpacCiH
MPOU3BOJCTBA, PA3IUYACT TEXHOJIOTUW MAMIMHOCTPOCHUS, HWH(POPMAIMOHHBIX,
TEJICKOMMYHUKAIIUOHHBIX, HWHHOBAIlMOHHBIX, COLMAIbHBIX, I1€IarOru4ecKux,
CTPOUTEIIbHBIX, XUMHUYECKMX W Jpyrux. B  pe3ynbrare  BbINOJHEHUSA
TEXHOJIOTUYECKUX MPOLIECCOB, COCTOSIINX M3 COBOKYIHBIX TEXHOJOTMYECKUX
JIeUCTBUM, MPOUCXOJUT KaueCTBEHHOE HM3MEHEHHEe oOpabaThiBaeMOM Cpelbl, ee
dbopma CTpOCHHS MATEPUATLHOTO TEXHHUYECKOTO W MOTPEOUTENHCKOTO CBOMCTB,
9TOOBl TEXHOJOTUYECKHUU TMpolecc OB TEXHOJIOTHYECKHUM JIOJDKEH HWMETh
00s13aTeNIbHBIC MPU3HAKH.

BeiOupars mnpeamers Tpyna, (YHKIHOHAN, HAyK EMKOCTh, WMETh
MaTepuaibHO-TEXHUYECKOEe O00OecCredyeHne B COOTBETCTBUU C TEXHUYECKUM
3aJlaHleM, COOJIFOATh 3aJaHHYI) TEXHOJOTHIO - BCE OTH CaMble BaKHEHIIHE
MOHSTHUS, HEOOXOIUMBIE IS TIPaBUIILHOTO COOJIOACHUSI TEXHOJOTHUH. BhiOMpath
OpeIMEThl TpyJa — MPEAMETHI TPyJAa B TEXHOJOTHYECKOM MPOU3BOJICTBE —
MaTepuaibl, HHEPropecypchl, HuHPOpMaIUsi, TMPEAMETHI KUBOW Cpeapl U
00I1IeCTBEHHOM CpeJibl — 3TOT CIMCOK BKJIFOYAET B Ce0S BCE KOMIIOHEHTHI KHUBOM,
HEXWUBOH W HCKYCCTBEHHBIX MAaTE€pUaIbHBIX Ccpell, TexHochepy, KoTopas
WCIIOJIB3YETCS JJISI M3TOTOBJICHUS MTOTPEOUTETHCKIX TOBAPOB. DYHKITMOHUPOBAHNE
03HayaeT COOTBETCTBHE CBOEH 3ajaue, B TEXHOJIOTHSAX OOBEAMHEHBI CPEACTBa U

METOJIbI BO3JIEHUCTBUSI Ha BBIOPAHHBIA OOBEKT TPyHa, METOAUKU MOJyYEHUS WU
64



TpaHchopMaIy BBIOPaHHOTO 00bEKTa TpyAa B OOJBIIMHCTBE CIIyYaeB 3aBHUCSAT OT
CpeICTBa TPYyJAa, TAKUX KakK, K MPUMEpPY, CYLIECTBYET pa3IU4YHOE CPEICTBO Tpyla
JJIS. U3TOTOBJICHUS TOJIIMITHUKA. VICTOUHUKU TEIUIOTHI, HAYYHOCTh B pa3paboTke
HOBOM TEXHHKHU JIOJDKHBI YYHWTHIBaTh, HAY4YHBIE PE3YJIbTAaThl TEXHOJIOTHH
HAIPSIMYIO 3aBUCST OT 3HAHHUI 00IeCTBa, KBATHU(PUKAIUU COTPYAHUKOB, HAJIHUUUs
MaTepHalbHO-TEXHUYECKUX  PECypcoB, HEOOXOOUMBIX Uil  OOecreyYeHHs
NpOM3BOACTBA. MatepuanabHas U TeXHUYecKkas 0a3za MpeACTaBiseT CcoOou
KOMILJIEKC CPE/ICTB MPOU3BOJCTBA MAaTEPUAIOB M BEUIECTB, KOTOPhIE HEOOXOAUMBI
IJIE  OCYILECTBJIGHUS JEATENbHOCTH MPEONpPUATHS, HE BXOISIT B COCTaB
MIPOM3BOJICTBA, HO ABIIAIOTCS HEOOXOAMMOM 06a30ii 17t pabOTH MPOU3BOJCTBEHHON
CHCTEMBI — 3/1aHUH, NOABE3AHBIX MyTeH, MOCTOB KOMMYHHKALIUH, HCTOYHUKOB U
JUHUM ~ 3NekTporepenad. B cOOTBETCTBUM € TEXHUYECKHM  3aJaHHEM
NpeAHa3HAYCHUE KaXJI0H TEXHOJOTMU - YAOBJIETBOPEHHUE JIIOOBIX MOTPEeOHOCTEH
YeJI0BeKa, U MO3TOMY B TEXHOJOTHSIX YETKO, C yKa3aHHMEM KaueCTBO M KOJIUYECTBO
3aJJal0TCS  JKeJaeMble KOHEYHBbIE pe3yNbTaThl Wid mpoaykTel. CoOmiogeHue
TEXHOJIOTUH, CIHEUU(PUKU CTPYKTYpbI, TOCIEAOBAaTEIbHOCT JCUCTBUH B
TEXHOJOTMYECKOM CHCTeME BCerja TOYHO 3aJaHO, HeNb3sl H3MEHSTh, OHa
OTIpe/ENsieT aJrOpUTM TOYHOE HEU3MEHHOE [IEHCTBUE, €CIM 3TO MPaBUIIO
HapyLIEHO, MOIYYUTCS a0COJIIOTHO APYro MPOIYKT, UM HUYEro HE MOIYYHTCH.
Ecnu texHonmormueckasi omnepaiusi 1 COOTBETCTBYIOIIUNA METOJ BOCIPOU3BOAUTCS
CTEPEOTUNHBIM 00pa3oM, T.e. MOBTOPHO B TOM >K€ HEU3MEHHOM IOpSAIKE, TO
HOJYYUTCS TOT K€ pe3yjibTaT, NOYTH HE OTIMYAeMbIi OT MPEIbIAYIIETO
pesynbraTa. [lo 3TUM mpu3HaKaM mpolecca TEXHOJOTHYECKUX MPOLECCOB MOXKHO
MOJY4YUTh HOBOE IIOJIHOE€ ONpeAeNieHHE TMOHATHS TEXHOJOTHHA - CTpPOro
OpPraHU30BAHHOTO WM TMOCTPOEHHOTO MO ajropuTMaM, KOMIUIEKCa ACWCTBUH,
OpPTraHU3allMOHHBIX JIEHCTBHIA W METOAMK BO3JCHCTBUSA BEIIECTBA, DSHEPTUH,
MHQOpMaLUU, OOBEKTOB HBOI'O IMPHPOJHOTO WM COLUHUAIBHOTO OKPYXEHHS.
KauecTBO, pUTMHUYHOCTH JFOOOTO MPOU3BOJCTBA OMpPEEISIeTCS COOIIOACHUEM
TPYAOBBIX TEXHOJOTMYECKMX M MPOM3BOJICTBEHHBIX JUCHUIUIMH, TpPYAOBas
AUCLMIUIMHA - 3TO MOPSAIOK MPOHU3BOJACTBA, OOecrieueHne pabOTHUKOB CHIPHEM,

MHCTPYMEHTOM, MaTepuajioMm, TpyaoMm Oe3 mnorepb BpemHu. He cobmonas
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MPOU3BOACTBEHHYIO JUCIMIUIMHY, HAPYIIACTCA TPUHLUMI OPTaHU3alUU TPYIAOBBIX
MIPOIIECCOB B IPOCTPAHCTBE U BPEMEHHM - 3TO MOPOKAACT Xa0C U OECIOPSIOK, caMa
paboTa U ee Pe3yJIbTaTUBHOCTh OKa3bIBAIOTCSA IO/ BOIIPOCOM, MOTOMY YTO OHH
JUIIEHbl  HAMpPaBJICHHOCTH TMPOIECCOB. 3a OpraHu3aluio  IPOHU3BOJICTBA
OTBETCTBEHHOCTh HECET paboTomaresnb, 3a €€ COOJIIOJICHHE OTBEYAIOT PaOOTHUKU
MPOU3BOJACTBA, JUCLUIUIMHA SBISIETCA MOPSAKOM TIOBEACHUS WU JCUCTBUS
JOJeH, OHA JEeNUTCS Ha OONIyI0 O0sA3aTeNBbHOCTh M CIEIUATLHYIO OOIIyIO
00s13aT€IbHOCTh -  COOJIOJIEHHE 3aKOHOB M MPAaBUJ, YCTAHOBJICHHBIX
rocyaapctBoM. OCHOBHBIM 3akOHOM Poccuiickoil ~@enepauuu  SBISETCS
KOHCTUTYLIUSA Poccniickon denepanuy, CIIeIaJIbHBIC JUCLIUIIINHBI
pPaclpoCTPaHSIOTCS Ha OIpeleNieHHbIe cepbl ACSITEIBHOCTH W 00sS3aTEIbHBI
TOJIBKO PAaOOTHUKAM W COTPYAHHKAM Kakou-mOo opranuzanuu. CreruaibHbie
OUCHUIUIMHBL - IIKOJIbHBIE JUCHMIUIMHBI, BOCHHOCIYKallue, IUCIUILIMHA
MOBECHUS B JOPOrax, TPYAOBBIE AUCUMUIUIMHBI, TEXHOJIOTUUYECKUE AUCUUILINHBI.
TexHUKO-TeXHUYECKass JUCLUMIUIMHA  SIBISAETCS CTPOTMM U THIATEIbHBIM
cobmoaeHueM  TpeOOBaHMH K  TEXHOJIOTMYECKOW  IMOCIeI0BaTEIbHOCTU
MPOU3BOJICTBA, COAEPXKAIIMXCS B JIOKYMEHTaX TEXHOJOTMYECKOW MPOTYKIIUH,
HapyIIEHNE TEXHOJOTHYECKOW TEXHHWKH MPUBOIUT K TIOSIBICHHUIO Opaka, B psijie
CJIy4aeB 3TO MOXET MPUBECTU K CEPHE3HBIX aBAPHUSIM KaK Ha MPOM3BOJICTBE, TaK U
MPU SKCIUTyaTallid W3JI€JIMid, U3TOTOBJIEHHBIX C HAPYUIEHUEM TEXHOJIOTUYECKOU
TeXxHUKd. PaboTHMKaM Ha TPOU3BOJCTBE CJEAYEeT CJIEAOBaTh IpaBHIaM
MOBEJICHUS, PErjJaMEHTUPOBAHHBIMU TPYJOBBIM KOJEKCaM, TPYJAOBOW KOAEKC

SABJIACTCSI OCHOBHBIM 3dKOHOAATCIIbHBIM dKTOM I10 TPYY.

4.1 AHa/IM3 TEXHOJOTMYHOCTH KOHCTPYKIUM U31eJTuil

«Obmee TpeOoBaHME K TEXHOJOTMYECKOHW KOHCTPYKIIMH  M3ICIHI:
BO3MOXKHOCTh COOPKH Y3JI0B, TIOTOMY YTO B KOHCTPYKIIMA €CTh COOpOYHBIC
€UHUIIBI, KOTOpbhIE  JOMYCKAalOT  HE3aBUCUMOE COOpPKY;  BO3MO>XHOCTH
OJTHOBPEMEHHON M CaMOCTOSITEIbHOTO TPHCOCIWHEHUS Yy3J0B K 0a30BBIM
AJIEMEHTaM M3JIeJusl; BO3MOXHOCTh aBTOMATHMYECKOTO MEXaHHM3Ma COOPKU;

PIHCTpYMCHT&J'IBHLIﬁ AOCTYII; HOPUIOAHOCTL JIA KOHTPOJIA KadcCTBa C60pKPI,
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IMPUMCHCHUC HECJIOKHOU C60p0‘1H0fI KOHCTPYKIOHUH; HCIIOJIb30BAHUC MCTOJUK

oOecrneyeHuss TOUHOCTBI0.»[ 5]

4.2 Pa3pa0oTKa TEXHOJIOTHYECKOM CXeMbl COOPKHU

«TexHonornueckuii MpOUECC HW3TOTOBIEHHUS — TMPOLECC, BKIIOYAOUIUN
JIEUCTBUS YCTAHOBKHU U (JOPMUPOBAHUS COSTUHEHNUN COCTABHOW YaCTH M3/CIHUS TI0
I'OCT 2387-79. CbOopHast omnepaiusi sBJISETCS TEXHOJIOTMYECKON omepamuei mo
YCTAaHOBKE W OOpPAa30BAaHUI0 COCAMHEHHM B COCTABHBIX YAaCTAX 3arOTOBOK WIIH
n3genui. TeXHOJIOTMYEeCKU NepexXo] — OKOHYATENbHAS YaCTh TEXHOJIOTHYECKOTO
npoliecca, BBIMOJIHIEMOTO OAHUM U TE€M K€ TEXHOJOTMYECKUM OOOpPYIOBAHUEM
MIPU MTOCTOSTHHOM TE€XHOJIOTUYECKOM PEKUME U MOHTAXKE.

TexHonornyeckuii mpoiiecc cOOpPKU BKIIIOYAET B ce0sl CIEAYIOLIME BUIbI
paboT: MOJArOTOBUTENbHBIE PAOOThI, MOWKH, COPTHUPOBKH W T.I.; CJECapHbIE U
MIPUTOHOYHBIE; COOCTBEHHO COOpKa JeTaneil K COOPOYHBIM €AUHUIIAM M U3ICTUIM
CBUHYMBAHUS, 3alPECCOBKHU, KIENKH, CBapKW, MAWKA W Jp.; PETYJIUPYEMBIE;
KOHTPOJIbHBIE W JEMOHTQXHBIE C YAaCTHYHON pPa300pKOW W3AEIUNA C MEJbIo
NOATOTOBKHU MX K YIAKOBKE U TPAHCIIOPTUPOBKE.

[Ipoiuiecchl COOPKM 3aBUCAT OT KOHCTPYKLIIMHM HM3TOTOBJIEHHOTO W3JEIHS,
crenenn ero auddepennuanuu. Hawmbonee TmonHBIE W JTOCTOBEPHBIC
NPEICTaBIICHUS] O CBOMCTBAX COOPKU M3JENHM, O TEXHOJOTHUYECKUX CBOMCTBaX U
BO3MOKHOCTH OpPraHU3aliud COOPOYHOTO MPOIecca JAI0T cXemMa COOpKU U3 1
yCTaHOBKa B TIpoiiecce cOOpku. B 3ToM ciydyae w3jenwe OEnWTCs HAa TPYIIIIHI,
noarpynmy u nerans. COOpHasi eMHULIA, KOTOpasi HETIOCPEACTBEHHO BKJIIOYEHA B
usznenue, HaspiBaeTcs Tpynmnoi. COopHas €IWHWIA, BXOAAIIAsS B H3JCIHE,
BXOJIfIllee B IPYIIy, Ha3blBaeTcs noj rpynmnoi. Ecnu cOopHas enuHuIia npsmo
BXOJIUT B TPYIIy, TO €€ HAa3bIBAIOT MOATPYIINON mnepBoil kareropuu. COopHas
€MHUIIA, BXOSIIas B MEPBYIO IPyMHIy, HA3bIBAETCS TPYNION BTOPOW TpyMIbl U
Tak jajuee.»[5]

«Ha cxeme cocTaBHBIC YaCTH M3AETUNA 0003HAYAIOTCS MPSAMOYTOJIbHUKAMH,
pa3ielieHHbIMM Ha 3 4YacTu: | BEpXHsAS 4acTh BOUCHIBAET HAa3BAHHE COCTABHOMU

qyacCTH, 2 HMKHSS JIeBasl 4acTh - Ha3BaHME COCTAaBHOM YacTH. 3 B HM)KHEM IIpaBOM
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yIJIy - YHCIO COCTaBHBIX YacTH. [paduyeckuii oOpa3 B BHUAE YCIOBHOTO
0003HaYEHHS OCJIEOBATEILHOCTA U3TOTOBICHUS M3/ENUS WIM COCTABHOW YacTu
€ro Ha3bIBAETCS CXEMOM M3roTOBIEHHS H3AeIuid. [Ipy mpoeKTHpoBaHUN OmNeparHii
cOOpKU OTPEAETAI0TCS MOCIEA0BATEIbHOCTD, BO3MOKHOCTh COBMEIIEHHUSI BPEMEHU
TEXHOJOTHYECKOr0 TMepexo/ia, BhIOMpAroTCs 00OpYyIOBaHUS, MPUCIOCOOICHUN U
MHCTPYMEHTOB, COCTaBJISIOTCSI CXEMBl MOHTa)ka OOOpYJOBaHUS, YCTaHOBIISIOTCS
peXUMBI pabOThl M OINPEAETSIOTCS HOPMBI BpPEMEHHU Ui TEXHOJOTUYECKUX
orepanrii ¥ COOTBETCTBYIOIINX pa3psiioB COOPIINKA.»[S]

COopHble omepanuy CTPOSATCS Ha npuHIUNE JuddepeHnanTbHol |
KOHIeHTpaunoHHou nquddepentmanuu. JuddepeHunanpras onepanus mo3BojsieT
BBIIIOJIHATh ~ TapajjieIbHO Y376l W o0mue CcOOpKM M HCHOJB30BaTh
BBICOKOIIPOU3BOIUTENIbHBIE COOPOYHBIE MAIIUMHBL. DTO YMEHBIIAET JIUTEIbHOCTD
cOOpkH, a cJenoBaTelIbHO, YBEJIMYMBAET MPOU3BOIUTENBHOCTh  PAaOOTHL
Huddepenumanus omneparnuii Ucmonb3yeTcss npu cOOpKe MOTOYHOTO THIIA,
KOHIIEHTpAIUs — BO BCEX JPYTUX CUTYaIUsIX.

[Ipy  KOHIIEHTpAaUMU  TPOLECCOB  TEXHOJOTHMYECKHUE  MEPEKITIOUEHUS
BBITIOJHSIOTCS napasuieabHoO, MOCIIEI0BATEIbHO WIH napajyiebHO
nociuenoBarenbHo. [locienoBaTenbHOCTh onepauuil cOOpKU OIpenensercs Ha
OCHOBAHMU CXeM COOpPKM M MOHTa)ka M3JeNui Ipu cOOpKE C YUETOM CIETYIOLINX
TpeOOBaHUil: paHee BHITIOJHEHHbIE ONepallii JOHKHBI HE OCTIOKHSThH BBITIOJTHEHHE
CIICAYIOUIMX  omepanuii; pa3OuMBKa mpolecca Ha ONepanusax JIOJDKHA
HPOU3BOJUTHCS C YUETOM TOTO, YTO TAKT COOPKH JOJKEH OBITh BBHIIIOJIHEH; TOCIE
BBITIOJTHEHUSI OTIepalfil C PeryJIupPOBaHUEM UM MPUTOHKOM, U MOCJE BBIMOJIHEHUS
orepanui, Korjaa MOXeT IPOU30UTH Opak, cielyeT MPeayCMOTPETh KOHTPOJIbHYIO

OTIepaIHIO.

4.3 CocraBJ/ieHue nepevHsi COOPOYHBIX padoT

«[lepeuens cocrtaBisgeTcss B BHJE€ TaOJWYKHU, COJAEpXKallel Ha3BaHUA
COOpPOUYHBIX PabOT MO TMOCJIENOBATEILHOCTH, OMPENCIIeMON TEXHOJIOTHICCKUMU
cxemMamMu OOHIIero W y3JoBOTro cOopa, a TakKe JaHHbIE O HOPMHUPOBAHMM BCEX

TpeOyeMbIX BUIOB COOPKU. DTU pabOThl OUYEHb PA3HOOOPA3HBI, © OHU MOT'YT OBIThH
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OTIpe/eNieHbl TOJIBKO TPH pacyeTe M aHaiu3a KOHKPETHBIX YCIOBHUSIX COOPKH:
MOJIHOCThIO U TOYHOCTBHIO MEXaHMYECKHX OOpabOTOK [eTanei, MOCTaBICHHBIX Ha
cOOpKy, TPHUHATBIX METOJOB JOCTM)KCHHUS TOYKH 3aMBIKAHUS, TPHUHSATHIX
TEXHOJIOTHYECKUX CIOCOOOB BBIIIOJIHEHUS COEIUHEHUN U T.J1.»[5]

B 3aBucuMocTH OT 11€7I€BOTO Ha3HAYCHHsI paboTa MOXKET OBITh pa3fencHa
Ha: MEXaHWYeCKHe OO0pabOTKH, BHIMONHIEMBIE B IleXe COOpKH; YIIaKOBKA,
pacmakoBKa, MPOU3BOJCTBO OTACNBHBIX JeTallel; ¢ M3TOTOBIECHUE COCTUHEHHIA
AeTanel, y370B; padoThl, CBI3aHHBIE C METOAAMH MObEMa U PEryIHpPOBAHUS;

Omnucanre TEXHOJIOTHYECKHX MPOIIECCOB M3TOTOBJICHHs. B 3TOoM mpolecce
XapaKkTepu3yeTcs B TMEPBYI0 OYepeAb YCTAHOBUBIIHUIICS OOBEKT MPOM3BOJACTBA,
KOTOPBIN BBISIBUJI OTHECEHHE ATOTO K MaCCOBBIM ITPOU3BOJICTBAM.

[Ipu OGonpmioM o00beMe MNPOM3BOJACTBA MPOAYKIUU 3TO  IMO3BOJISIET
3aKpeIUISTh OTepaIliu 3a OINpeAelieHHOe 000pYyI0BaHUE C €ro PacIoJIOKEHUEM B
TEXHOJOTHYECKOM TMOPAAKE IO TIOTOKY, C IIUPOKHM HCIIOJIh30BAaHHEM
CHEIHATILHOTO O0OpYIOBaHUS M MEXaHW3AallMM W aBTOMAaTHU3allMHM IPOILIECCOB
MIPOU3BOICTBA, CTPOTUM COOIOJICHUEM MPUHIIMITA COBMECTUMOCTH, YTO TTO3BOJISET
PE3KO COKPATUTh BPEMsI IPOU3BOJICTBA COOPKHU.

«Bpicmmast ¢opma MaccoBOro mnpoM3BOACTBA — 3TO MPOHU3BOACTBO B
HETPEPBIBHOM IOTOKE, KOTOPOE XapaKTePU3YEeTCsl TeM, YTO KaKIas ormeparus
TEXHOJOTMYECKOr0 JIMHUU paBHa BPEMEHH MO BCEM IOTOKE, YTO OOeCredHnBaeT
POU3BOACTBO 00pabOTKM M CcOOpKu 0e3 3ajaepkeK B CTPOTO YCTaHOBICHHBIC
CPOKH.

Jlnst  OoCyIecTBIEHUS  ONepanuid, KOTOpPhIe HE YKIAJBIBAIOTCA B
YCTaHOBJICHHYIO TaKTy, WCIOJB3YIOTCS IOMONHHUTENIbHBbIC opyaus. [lpu moToke
MepeMenIeHre C TMO3UIMN B TIO3UITUIO MMPOUCXOIUT HEMPEPHIBHO MPUHYIUTEIHHO,
YTO TMO3BOJISIET MAapaJljIeIbHO, OJHOBPEMEHHO BBINOJHATH BCE OIEpalid Ha

TEXHOJOTUYECKOM y4acTKe.»[5]
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Ta6numa 16 — [lepeyenb cOOPOUHBIX pabOT

Ne Bpewms
o CopneprxaHne OCHOBHBIX U BCIIOMOTATEIbHBIX paboT -
, .
1. Y3n0Bas cOopKa MOpIIHs 3aJHETO TOPMO3a
1 [lepemecTuTh U3 KOHTEIHEPA NOPIIEHD 3aIHEr0 TOpMO3HOro Mexanusma | 0,08
2 3adukcupoBaTh B HY)KHOM IOJIOKEHHH MOPIIEHb B MPUCIIOCOOICHHE 0,14
3 IlepeMecTUTh U3 KOHTEIHEPA BUHT 0,08
4 HaxuBuTh BUHT 0,12
5 [lepemecTuTh U3 KOHTEIHEPA A0y 0,08
6 3aduKcHpoBaTh B HY)KHOM IOJIOKEHUH HIali0y 0,11
7 IlepeMecTuTh U3 KOHTEMHEPA TPYKUHY 0,08
8 3adukcHpoBaTh B HY’KHOM IOJIOKEHUH IPYKUHY 0,11
9 [lepemecTUTh U3 KOHTEIHEPA TOJIKATEND 0,08
10 3adukcupoBaTh B  HYXHOM IIOJIO)KEHMHM  TOJIKAT€h BMECTE C 0.16
AJIEKTPOABHUraTEeNIEM
11 [TepemecTuTh M3 KOHTEHHEpa Kojmadek U 3adUKCUPOBATH B HYKHOM 0.18
MIOJIOKEHUU €T0
12 PacdukcupoBats mopiieHs B cOOpe ¢ MPUCIIOCOOICHHS U MIEPEMECTUTh Ha 0.15
CJIEIYIOIIYIO ONEPALMIO
HUTOI'O: 1,37
2. Y3noBas cOopka HUIMH/IPA C MOPIITHEM B cOope
1 [lepemecTUTh U3 KOHTEHHEPA UIMHJP 0,08
2 3aduKCHUpPOBATh B HY)KHOM TOJIOKCHUH ITMJIMHIP B TPUCTIOCOOTICHUE 0,14
3 [lepemecTuTh U3 KOHTEIHEPA BaJl IPUBOIHOM 0,08
4 HaxuBUTh Baj NPUBOJHOM B LIMUIMHAP 0,17
5 [lepemecTUTh U3 KOHTEIHEPA KOJIBLIO CTOIIOPHOE 0,08
6 IlepeMecTUTh U3 KOHTEIHEPA KOJIBIIO 0,08
7 IlepeMecTUTh U3 KOHTEIHEPA TalKy 0,08
8 3aduKcupoBaTh B HY)KHOM MOJIOKEHUH KOJIBLO B TAKY 0,16
9 3aduKcupoBaTh B HY>KHOM IOJO0XKEHUH KOJIBIO CTOMIOPHOE 0,14
10 3aduKkcUpoBaTh B HY’KHOM IOJIOKEHUH TafKy C KOJBIIOM B IWJIMHJP 0,22
11 IlepemMecTuTh U3 KOHTEITHEPA phlUar 0,08
12 3aduKcHpoBaTh B HY)KHOM IOJIOKEHHH pPhlYyar 0,15
13 IlepeMecTUTh U3 KOHTEIHEPA TalKy 0,08
14 HaxuBuTh raiiky Ha BaJl IPUBOJTHOM M 3aBEPHYTh 0,22
15 [lepemecTUTh U3 KOHTEHHEPA KOJIMAYEK 3ALUTHBIN 0,08
16 3aduKCUpPOBATh B HY)KHOM TOJIOKCHUH KOJITMAYeK 3aIUTHBIA B IMJITMH]IP 0,15
17 PacukcupoBath ¢ mpucrnocobIeHus LWIMHAP B cOOpe ¢ MOPIIHEM C 0.12
MPUCTIOCOOJICHHS] U IEPEMECTUTh Ha CIAEAYIOUIYIO ONEpalHio ’
HUTOI'O: 2,11
3. Y3noBast cOopka cymmopTa B cOope
1 [lepeMecTuTh U3 KOHTEHHEpa CKOOY CynmopTa 0,08
2 OrnsgeTs co BceX paKypcoB ckoOy CynmopTa co BCeX CTOPOH 0,09
3 3adukcupoBaTh B HY)KHOM  TIOJIO)KEHHMM  CKOOy  cynmopra B 0.07
MIPUCTIOCOOICHIE ’
4 Cwma3zatb Bce conpsAracMble IOBEPXHOCTU MAIIMHHBIM MAcCJIOM 0,12
5 [TepemecTuTh U3 KOHTEHHEPA IUJIWHIP C MOPIITHEM B cOOpe 0,08
6 OrnsaeTs co BCEX paKypcoB LMJIMHAP C MOPIIHEM CO BCEX CTOPOH 0,11
7 3aduKCHUPOBATh B HY)KHOM TOJIOKEHUH ITWJIMHAP C TOPUTHEM B cOOpe 0,11
8 [TepemecTuTh U3 KOHTEHHEPA KOJIOJIKY C HAKJIAJIKOW B cOOpe 0,07
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[Tponomxkenue Tadmauibl 16

9 3adukcupoBaTh B HY’KHOM IOJIO’KEHHH KOJIOJIKY C HAaKJIaIKOH B cOope 0,11
10 PacdukcupoBaTs cynmopT B cOOpe U3 MPUCTIOCOOICHUS 0,11
11 [TpoBepUTh Ka4e€CTBO BHIMOJIHEHHON pabOTHI 0,12
12 [lepemecTuTh CynmopT B cOOpe Ha 001IyI0 COOPKY 0,15
HUTOI'O: 1,22
4. OG6mast cOopka 3aJlHero TopMo3a

1 IlepeMecTUTh U3 KOHTEIHEPA OCh CTYNHUIIbI 0,22
2 OrnsgeTs co BCEX paKypcoB OCh CTYIHIIBI 0,29
3 3aduKCHUpOBaTh B HY)KHOM TIOJIOKEHUH OCh CTYNHIIBI B iprcriocooenne | 0,31
4 IIepeMecTUTh U3 KOHTEHHEPA MOJIIUITHUK CTYIIUIBI 0,19
5 [IpenBapuTenbHO cMa3aTh NOAIIKUITHUK MAIIMHHBIM MACJIOM 0,17
6 3anpeccoBaTh MOITUITHUK 0,31
7 [lepemecTuTh U3 KOHTEHHEpa a0y 0,21
8 3aduKCUpPOBaTh B HY)KHOM TOJIO)KCHUH 1Iaii0y 0,23
9 [IepeMecTUTh U3 KOHTEHHEPA FalKy 0,21
10 HaxuBuTh raiiky u 3aBepHyTb MOMeHTOM 12 H.m 0,22
11 IlepeMecTUTh U3 KOHTEIHEPA IIUIIBKY 0,16
12 3aduKkcHpoBaTh B HY’KHOM MOJIOKEHUH HIMUIBKY 0,25
13 IlepeMecTUTh U3 KOHTEITHEPA AMCK TOPMO3HOM 0,12
14 3adukcupoBaTh B HY)KHOM IOJIOKEHUH JJMCK TOPMO3HOM Ha CTYIHILY 0,32
15 [lepemecTuTh U3 KOHTEHHEPA CYNOpT B cOOpe 0,15
16 OrnsaeTh co BCEX PaKypcoB CYIIOPT B cOOpE CO BCEX CTOPOH 0,14
17 3aduKcupoBaTh B HY)KHOM TOJIOKEHHH CYIIOPT B cOope 0,19
18 [lepemecTuTh U3 KOHTEHHEPA A0y NPYKHHHYIO 0,11
19 3adukcupoBaTh B HY’KHOM IOJIOKEHUH a0y IPY>KUHHYIO 0,19
20 ITepemecTuTh U3 KOHTEIHEPA OOJIT 0,22
21 HaxuButh 60T ¥ 3aBepHYTh MOMEHTOM 35 H.M 0,29
22 [TpoBepHUTHh Ka4ECTBO BHITIOJHEHHON PaOOTHI 0,24
HUTOI'O: 4,74
Beero 2ulm 9.44

4.4 Onpenesienne TPyA0EMKOCTH COOPKH

«B CcOOTHECEHMM C TIEpEYHEM JEATEIBbHOCTEM, NPUBEAEHHOM B ILIAHE
KOMIUJIEKTALUU, TPOBOJIUTCA pacipeiesieHne padboT Mo JaHHbIM perjiaMenTa. B atux
pernaMeHTax  IPUBEACHBI  HOPMBI  OIEPATUBHOTO  BPEMEHHM  (om.  Ha
MEXaHOCOOpOYHbIE U  BTOpPOCTENEHHbIE Tmepexoibl. Mrorm pacnpenenenus
NEATEIbHOCTEH CBOJAT B COOTBETCTBYIONIYIO Ipady (Tadm. 4.1).»[5]

«Obmiee omepaTuBHOE BpeMs Ha Bce BUAbI pabOT mpu cOOpKEe 3aqHETOo
TOPMO32a OIMPEAENAETCA KaK CyMMa OTJIEJIbHBIX ONEPATUBHBIX BPEMEH: » 5]

0% = ZIM = 9,44 mun.

«CymmapHasi TpyAo€MKOCTh COOpPKM 3aJHETO TOpMO3a MOXET OBITh
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onpeaenaeHa Kak:»[ 3]

N JUN JON +
=g @B
100 (54)

«Traec a_ gactp OIICPATUBHOTO BPECMCHU Ha OPraHU3AIMOHHO-TCXHHUYCCKOC

o0cmyxuBanue padouero mecra, 9 =2+3%;;

- = KO
B vacto OIIEPaTUBHOI'0 BPEMEHH Ha I€PEPBIBLI AJI OTAbIXA, B =4=6% ;

Ipumem @ =2% ; B=4% ,[5]

iy 2+4
12 =9,44 + 9,44 1—— =10,01 mumn.
100

wm

Torna
4.5 OnpeaeJsienne TUIIA IPOU3BOACTBA

«Tun mpou3BOACTB IpHU COOPKE IOJDKEH OMPENEsThCS B COOTBETCTBUU C
TOZOBBIM BBIMTYCKOM H3JEIHNA, a TakXKe ONpeleNEHHBIM CYMMapHBIM YHCIIOM
TPYZAOEMKOCTH COOPKH 3aJHUX TOPMO30B.»[5]

obwy —
B mamem ciayuae N = 48000 mr.; fwn ~ 10001 oMy npuammaem

KPYIHOCEPUIHOE IPOU3BOJICTBO.
«Ins1 xpynmHOCEpUIHHOTO MPOU3BOACTBA , T/I€ MPUMEHSIOT OTOYHBIE (POPMBI

OpraHU3allUU MPOU3BOACTBA, CIEAYET ONPESTUTh TAKT BBINTYCKA U3AETUN:» (5]

F 160 UOm
T :g—’
N (55)
«rae Fg — neiicTBUTENbHBIM TOA0BOM (GOHI paboyero BpeMEHU

cOOpOYHOro 000PYI0BAHUSA B OJJHY CMEHY, 4ac;
m — KOJIMYECTBO pabOUnX CMEH B CYTKHU;

N — ro0Bo# 00bEM BBITTYCKA U3ETUHN, IIT.» (5]

T, =4015 Di = 5,02 mun.
48000

4.6 Bo10op opranu3anuoHHoi ¢opmMbl COOPKHU

«Ha BpIOOp oOpranmzanvoHHON (oOpMbI COOPKH BIMAIOT, KOHCTPYKIIUS

U3JIENHs, €0 Macca, 00bEM BBITYCKa U3IETINI U CPOKH (IUTUTEIHHOCTD) BBIITYCKA.
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JIJisi KpyImTHOCEpUIMHOTO TPOU3BOJACTBA MPUMEHSIOT MOABUAKHYIO MOTOYHYIO
cOOpKy C pacwieHEHHEeM IIpollecca Ha OIepaluu U Imepeaadeit codupaeMoro
o0beKTa OT OJHOW TMO3ULIMU K JPYrod MOCPEICTBOM  MEXaHWYECKUX

TPAHCHOPTUPYIOIIMX YCTPOUCTB.»[5]

4.7 CocTaBjieHre MAPIIPYTHOM TEXHOJIOTUH

«TexHonoruss  MapuipyTU3allMM  BKJIIOYAeT B ce0s  yCTaHOBJICHHE
[OCJIEI0BATENbHOCTEN M COAEpKAHUE TEXHOJOTMYECKUX OmNepauuii oOlero u
y3710Boro coopa. [lociaenoBaTenbHOCTh U3TOTOBICHUS ONPEEISIETCS Ha OCHOBAHUU
TEXHOJOTMYECKHX CXEM OOILEro M y3jioBOoro coopa. @opMupoBaHue COAEPKUMOIO
orepaiuil JOHKHO OBITh MPOBEACHO C YYETOM OAHOPOJHOCTH M 3aKOHYECHHOCTH
pabotsl. IlpusHak 3aBepiieHus 3Tana pabOThl — LEIOCTHOCTh COEIMHEHUH Npu
M3MEHEHUU TIOJIOKEHUS] WIM TPAHCIOPTUPOBKE cOOpOYHOro oObekra. Jlius
dbopMupoBaHHS Omepaluidi MacCOBBIX M KPYIHBIX MPOU3BOJACTB U3 00
HOMEHKJIaTypbl paboOT B IIJJaHE MCKJIKOYaeTcs paboTa, KOTOpas MOXKET ObITh
BbIjIeJieHA BHE OOIIMX W Y3JOBBIX COOPOK: YIAaKOBKH, MPOMBIBKH, IMPOIYBKH,
OYMCTKH, KOHTPOJSA BXOJA. TE€XHOJOTMYECKMH MapLIpyT NPOU3BOACTBA W3IAEIUMN
obopmisieTcs B Tabnuie, (cM. Tabnuna 4.2), riae NpuBOIsATCS JaHHBIE O HOMEpaXx,
HAaUMEHOBAHMSX OIEpalii, UX COAEpPKaHUU 0e3 pasrpaHUyYeHUs MO TEXHUYECKOMY
[EPEeXoy, TEXHOJIOIMYECKOMY OOOpYJOBaHMI0 M BpPEMEHHOM Hopme. TexHuko-
TEXHUUYECKUE OIepally, CBSI3aHHBIE C IPOLIECCOM COOpPKH, MM IPHCBAUBAOTCS
Homepa: 005, 010 u tak nanee. B cCOMCOK TEXHOJIOTMYECKMX MapLIPYTOB JOJKHBI
ObITh  BBEIEHBl  ONEpAallMd IO TEXHUYECKOMY KOHTPOJIIO M  JIPYIUM
BCIIOMOTATENIbHBIM OIEpaIHsIM 0 PEryIUPOBaHUIO, OaTTaHCUPOBKE, MOATOHKE U TaK
nanee. CBoe Ha3BaHUE COOPOUHON OmNEpaluy MOJIY4YaeTcs M0 TUILY COOPKH OOLIEro
WINA y3JI0BOTO THNA U MO HAa3BaHUIO M3ENUS WIM €IUHUIBI COOPOYHON IpYMIIbI.
Cenmenusi 0 00OpyIOBaHMM NPEICTaBICHBI B BHUIEC HAUMEHOBAHMS THMa, Oe3

yKa3aHUsI MOJICJIA TEXHUKHU.»[5]
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Ta6nuna 17 — MapiipyTHasi TEXHOJIOTHS

No

II.II.

Ha3zsanue
onepanuu

HaumenoBanue
MepexoJI0B

TCXHOJIOTHYECCKHUX

Hcnonb3yemoe
obopynoBaHue u
HHCTPYMEHT

Bpewms,
MHWH

005

V3no0Bass cOopka
HOPIIHS 33JHEr0
TOpPMO32

3adukcupoBath MIyHKEp B 000pyA0BaHHE
[TocTaBuTh mandy

IlocTaBUTH NPYKUHKY

3aduKCUPOBATH TOJIKATEITh

CHsATh TUIyHXKEp B cOope ¢ 000pynoBaHHS U
NEePEIBUHY T Ha HOCJETYIONYIO
CIIELIOTIEPALIHIO

VY3noBas cOopka
LWINHIPA C
MOPIITHEM B
coope

3adukcupoBaTh HUIUHIP B IPUCTIOCOOTICHNE
Y CTaHOBUTH KOJICUKO B TallKy

Y CTaHOBUTH KOJIEUKO CTOIIOPHOE

VY CTaHOBUTH raeuky ¢ KOJIEYKOM B LIUJIUHAP
YcTaHOBUTH pbIUar

HaxuButh raeuky Ha BaJl NPUBOAHBIA U
3aBEPHYTH

Y CTaHOBUTH KOJIMAYEK MPEAOXPAHUTEIbHBIN
B IIWJIHH]IP

Cuatb ¢ o0opynoBaHUs IIWIMHAP B cOOpe C
MOpIIHEM ¢ OOOpYIOBaHUS M TNEPEABHHYTH
Ha TOCJIEIYIOUIYIO CIIELONEepPaIUIo

CrnennanbHoe
YCTaHOBOYHO-
3KUMHOE
MIPUCTIOCOOICHUE
I'py3onecymmi
OJIBECHO
konBerep LIIIK-
80P

1,46

2,25

V3noBass cOopka
cymmopra B
coope

3aduxcupoBate  cKOOy
obopynoBaHue

CMmazath Bce compsraeMble TOBEPXHOCTH
MAalIMHHBIM MaclioM

3adukcupoBaTh IWIMHAP C TOPIIHEM B
coope

3aduKkcupoBaTh KOJIOAKY C HAKIAJAKOW B
coope

CHsATb cynmopt B cOope U3 MPUCTIOCOOICHUS
[TpoBepuThH KaYECTBO BHITIOJHEHHON PaOOTHI
[lepemectuTs cynmopT B cOOpe Ha OOIIYIO
cOOpKy

cynmopra B

1,31

Hroro:

5,02
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[Tponomxenue Tabauupl 17

010

OOmas  cbopka
3a/IHETO TOpMO3a

3aduxcupoBath
obopynoBaHue
IIpensapuresbHO
MAalIMHHBIM MaclioM
3anpeccoBaTh MOLIUITHUK

3aduKcupoBaTh mandy

HaxuButh raiiky u 3aBepHyTh MOMEHTOM 12
H.wm

3adukcupoBaTh MIMUIBKY
3aduKCcUpoBaTh  JTUCK
CTYIUILY

3aduKcUpoBaTh CYNIopT B cOOpe
3aduxcupoBars maidy NPy MHHYIO
BcraBute 60nT M 3aBepHYTH MOMEHTOM 35
H.m

[TpoBepHTH KAYECTBO BHIMIOJHEHHON PaOOTHI

OCh CTYIHIbI B

cMa3aThb IIOAIINITHHUK

TOPMO3HOM  Ha

[Tpucnocobnenue
JUTSL 3aIPECCOBKHU
ITOIIITUITHHKA
CoenuanbHoe
YCTaHOBOYHO-
3a)KHMHOE
npucrocodIeHue
3youmno
MojoTok
[TnockoryOIs!

5,02
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S  DxoHommnueckasi 3GPeKTUBHOCTH MPOEKTA

[IpoayKTHBHOCTH MHBECTIPOEKTA BKIIIOUYAET B C€0s1 CIEAYIOIINE aCIIEKTHI 3TO
€CTb YHCTBIN JOXOJ, YUCThIH JUCKOHTHPOBAHHBIN JOXO, BHYyTPEHHAs HOpMa
peHTa0eIbHOCTH, MOKa3aTeNb PEHTA0EIbHOCTH KaUTATU3alui U TPY103aTPaT U CPOK
peHTA0EIbHOCTH MHBECTIIPOEKTA. YHCTHIN JOXO0 peICTaBIsIeT cOO0H calbao
JCHEXHBIX TOTOKOB I10 MPOEKTY U PACCUUTHIBACTCS KAaK CyMMa JICHEKHBIX IPUTOKOB
IO MIPOEKTY 3a BECh MEPUOJ peann3alry NpoeKTa. YUCThI TUCKOHTUPOBAHHBIN
J0XOJ 3TO TOXKE CaMO€ TOJIBKO € y4eToM Kod(huiimeHTa AMCKOHTUPOBAHUS, BTOPOI
dbopMmyIIbl A5 pacuéra YUCTOrO AMCKOHTUPOBAHHOTO J0XO0a ABJseTCs hopMyna ¢
y4acTueM NPUOBLTH YUCTOM MPUOBUIN MO MPOEKTY - 3TO CyMMa YUCTON MPUOBLITH
aMOPTU3ALIMHU 32 MUHYCOM KallUTAJIbHBIX BIOXKEHHUN 1O MpoeKTy. Cleayonmm
MOKa3aTesIeM BBICTYIAeT BHYTPEHHSI HOpMa IOXOAHOCTH, BHYTPEHHSSI HOpMa
JTOXOAHOCTH IO MPOEKTY OHA OLIEHUBAETCS TAKUM 00pa3oM, YTOOBI HHBECTOP MOT
OLIEHUTH (P (HEKTUBHOCTH MPOEKTA HA HAYAJILHOM JdTare, BHYTPEHHSSI HOpMa
JIOXOJTHOCTH 3TO Takoe uucio EB unu E BHyTpeHHSsI HOpMa JOXOIHOCTH, KOTOpast
CpaBHHUBAETCS CO CTABKOI TUCKOHTA IO MPOEKTY U PACCUUTHIBACTCS MIPU YHCTOM
JUCKOHTUPOBAHHOM JMBHJICHIE PAaBHOM HOIO. BHYTpeHHIOI0O HOpMY TOXOJHOCTH B
TOM CITy4yae, €CJI OHA BBIIIE, YeM CTaBKa JUCKOHTUPOBAHHUS, TO OHA CBUJIETEIbCTBYET
O TOM, YTO YHCTBIH JUCKOHTHPOBAHHBIN JOXO OyIeT MOJIOKUTEILHONU U
COOTBETCTBEHHO MPOEKT OyAeT 3 (PEeKTUBHBIM, B TOM CIIydae, €CIM BHYTPEHHSS
HOpMa MPUOBIIILHOCTH HUXKE, YEM JI0XOJHOCTb AUCKOHTA, TO MHBECTIIPOEKT
CUMTAETCs Helleaecoo0pa3HbIM, OTTOTO YTO YHCTHIA AUCKOHTUPOBAHHBIN JUBUICH
110 UHBECTIIPOEKTY OyAeT HeraTuBHBIM. CleTyIOIHii TOKa3aTeab 3TO HHIEKChI
JTOXOAHOCTH MO MPOEKTY, MHJIEKCHI JOXOJHOCTH OBIBAIOT WJIM PACCUUTHIBAIOTCA ABYX
BUJIOB - 3TO UHJEKC IOXOJAHOCTH 3aTpaT U MHJIEKC JJOXOIHOCTH MHBeCTUIMH. Hekce
JTOXOAHOCTH U 3aTpaT PACCUUTHIBAIOTCS KaK OTHOLIEHHE YHCTHIX MPUTOKOB 110
MPOEKTY K YACTBIM OTTOKaM IO MpoeKTy. MHAeKe JOXOAHOCTH WHBECTULIMH Yallle
BCET0 €r0 PACCYUTHIBAIOT U OH OIICHUBAETCS KaK YMCTHIM TUCKOHT JIeIEHOE Ha
JMCKOHTHPOBAHHBIE KAlMTAJIbHBIE BJIOKEHHUS IO POEKTY U IJIIOC €TUHUIIA.

Takxe 04eHb Ba)KHBIM €CTh IOKa3aTelb CPOK OKYIMaCMOCTH IIPOCKTA, TO CCTb
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3TO TOT NEPHOJ BPEMEHM KOTOPBIA MPOMIET OT Hadaja IPOEKTa 10 MOMEHTa
OKyIaeMOCTH, TO €CTb TOIO MepuoAa, KOIZa  HAKOIUIEHHBIE  YHCTHIE
JUCKOHTUPOBAHHBIE  JCHE)KHBIC  IPUTOKHM,  JUCKOHTUPOBAaHHBIE  WJIM  HE
JUCKOHTUPOBAHHBIE 3aBUCUT OT BUJA CPOKA OKYIIA€MOCTH, IPEBBIIIAIOT BJIOKEHHbBIE
B IIPOEKT CpeAcTBa. Pa3znuyaroT JUCKOHTUPOBAHHBIM U HE NUCKOHTUPOBAHHBIN WM
OPOCTOM  CPOK  OKYNIAaeMOCTHM  IPOEKTa, COOTBETCTBEHHO IpU  pacuére
JUCKOHTUPOBAHHOTO  CPOKa  OKYNAaeMOCTH  pPAaCcCUMTHIBAIOTCA  HAKOIUICHHBIE
JUCKOHTUPOBAHHBIC JICHE)KHBIE IIPUTOKM, a TMpU pacyére IpoCTOro CpoKa
OKYIIa€MOCTH PACCUMUTBHIBAIOTCSA WIM OEpyTCsi BO BHUMaHHME HE JUCKOHTHPOBAHHbIE
JE€HEKHBIE TIOTOKU IO HHBECTIPOEKTY.

OxynaeMblil CpOK IO MPOEKTY 3TO HE OCHOBHOM NOKa3aTesb IP(PEKTUBHOCTH -
3TO TOT TMOKa3arejab, KOTOPBIA MNPUCYTCTBYET WJIM YYUTBHIBAETCS B KayecCTBE
OTPAaHUYEHUS] IO IPOEKTY, COOTBETCTBEHHO OH JOJDKEH CYIIECTBOBATh B JIFOOOM
cilydae, €CiIM OLIEHMBAETCsl ATOT MPOEKT M B IPUHLHUIE B OYAYyLIEM MOXKET OBITh
MPUHATBIM U CPOK OKYINAE€MOCTH MO IPOEKTY I JUCKOHTUPOBAHHBIX JIEHEKHBIX
IIOTOKOB OH JIOJDKEH OBbITh, YKJIAJbIBAThCS B MPEAEIIbl KU3HEHHOIO LHUKJIA MPOEKTa
KOHEYHO k€. (OCHOBOIOJAralonife MapamMeTpbl IJIsl TOro, 4YTOOBI MOJCUYUTATH
MPOJYKTUBHOCTh WHBECTIIPOEKTA, BCE K€ XapaKTEPU3YIOTCA IBYMS KPUTEPHUSMHU:
YUCTHIM JMCKOHTUPOBAHHBIM JHMBHUJIEHIAOM U IIOKa3aTeleM peHTa0eIbHOCTH
BJIO)KEHMSI B MHBECTIPOEKT, T.€. BOT 3TH JIBa KPUTEpHUs pPA3PELIAIOT HAM CHAENaTh
BBIBOJIBI O PE3YJIbTATUBHOCTH WJIM HECOCTOSITEIBHOCTH MHBECTIPOEKTa. Ecinu uncras
JUCKOHTUPOBaHHAsE NpPUOBUIb HA NPOEKTE HE OTpULaTelbHas, T.€. OoJblle JMOO
paBHa HYJIIO, ¥ €CJIM MHAEKC MPHUOBbLIN OOJIbIIE €UHHI], TO Mbl CYUTAEM, YTO MPOEKT

B(IJ(I)CKTI/IBCH, IMO9TOMY MOKHO HCIIOJIB30BATh €TI0 K BHCAPCHUIO.
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5.1 Pacyer ce0ecTOMMOCTH MPOEKTHPYEMOIO y3J1a aBTOMOOMIIS

Taomuma 18 - UcxoaHble JaHHBIE

O603Ha-

HaumenoBanue Yerme En.uzm. 3HaueHmne

«I"ogoBas mporpamMma BBITyCKA U3AETUsI»[8] Veoo. IIT. 48000
«KoadduimeHT cTpaxoBbIX B3HOCOB B

Ecoy.n. % 30
TIOP, DOMC, BCC»(8] conn ’
«Koahpunment obmie3aBocKuX pacxo10B» 8] Eob63as. % 197
«Koapunment kommepueckux Exont. o 0.29
(BHEIPOU3BOACTBEHHBIX )pacX010B»[ 8]
«Koaduument pacxonoB Ha conepkaHue u

Eobop. % 194
AKCILTyaTaIio 000py10BaHUs»[ 8]
«KoahpunmenTts TpancmopTHo — Kmsp. o, 1.45
3arOoTOBUTENBHBIX PACXO10B»[8]
«KoapunmeHT 1exoBbix pacxoaoB»|8] Eyex. % 172
«Koapunment pacxo10B Ha UHCTPYMEHT U Eunemp. o 3
OCHACTKY»[8]
<<K03(I)(I)I/II_II:ICHT PEHTa0eIbHOCTHU U IJIAHOBBIX Kpenm. o, 30
HAKOIJICHUM» [ 8]
«Koaddunuent z[ongaT WJIN BBIILIAT HE Koo, o, 14
CBSI3aHHBIX C PaOOTOM HAa MPOU3BOACTBE»[8]
«KoaddurmeHnt npemuii u goriar 3a paboTy Ha Knpen. o 12
MPOU3BOICTBE» [ 8]
«Koadpuument Bo3BpaTHBIX 0TXOA0B»[8] Keom. % 1
«YacoBas TapudHas ctaBka 5-ro paspsga»|[8] CpS5 pyoO. 114,35
«YacoBas Tapudnas ctaBka 6-ro pazpsga»|[8] Cp6 pyo. 119,33
«YacoBas TapudHas ctaBka 7-ro paspsga»|[8] Cp7 pyoO. 124,23
«Koadurment kanuranooOpa3yronmx Kune. o, 0.162

WHBECTUINI»[§]

«XM=X1mi-Omi+(Km3p/100-Keom/100)»[8]

«rae - [[mi - onToBas 1ieHa MaTepuaia i-ro Buaa, pyo.,

Owmi — HOpMa pacxojia MaTepuana i-ro Bujaa, Kr, M.

Km3p — x03QduimeHT TpaHCHOPTHO-3ar0TOBUTEIBHBIX PACXO/0B, %

Ksom — ko3¢ punieHT BO3BpaTHBIX OTX00B, %0.»[8]

78

«Pacuet ctatbu 3aTpat "ChIpbE U MaTEpUaIbl ' IPOUZBOAUTCS IO hopmyJie:»[8]

(56)




Tabnuna 19 - Pacuer 3aTpat Ha ChIpbe U MaTE€pHAIIBI

H3M CTOWM.,py | HEOOX.p
HasBanus maTepuaion OO011 cTouM.,
ep. |6 acx.. py6
Uyryn CU-11 KI' 145.5 1,05 152,78
Cr13 npokatHas KT 47,36 1,25 59,20
Koska 19XHM KI' 130,07 2,52 327,78
LIB.MmeT. (0OTXO/BI) KT 3,1 2,5 7,75
HIramo Ct 20 KI' 134,72 1,45 195,34
YepMer. (0TXObI) KT 4,7 2,14 10,06
Htoro 752,90
Kmsp 1,45 10,92
Keom 1 7,53
Bceero 771,35

M= 771,35 pybd.
«Pacuer crateu 3atpa "l[lokymHble n3nenus" mpou3BoaUTCA 1O hopmyie:»|[8]
21Iu=21]i-ni+Km3p/100 (57)

«rae - []i -onToBas LieHa NOKYIHBIX U3JEIUN U 101y ()aOpuKaToB i-ro
BUJIA, py0.»[8]
«ni -KOJMYECTBO MOKYIMHBIX U3AeNUi U Mory(hadpuKkaToB i-ro Buaa, mT.»[8]

«Tabnuma 20 - TlokynHble uznenus»|8]

. U3M CTOUMOC CKoOJIBK
Hassauwns 3amyacrei OO0111 eHa,
ep. Th,py0 0, IIT py6
Komonku mrT. | 755,54 2 1511,08
BonTel kpenexHbie mT. | 25,68 2 51,36
[TpyxunKu wrt. | 15,24 2 30,48
[ITyuepHble KOIMauyKu IIIT. 9,54 2 19,08
VIIOTHSIOMNUNA KOMIUIEKT mrt. | 138,66 2 277,32
[TpoBoioka 0OMOTKH mT. | 354,58 2 709,16
Htoro 2598,48
Kmsp 1,45 37,68
Bcero 2636,16
Ilu = 2636,16 pyo.
«OcHoBHas 3apab0THAs MJIaTa MPOU3BOJICTBEHHBIX pabounx»[8]
30=31(1+ Knpem/100) (58)

«rae — 31 — TapudHas 3apaboTHas 1miata, pyo.»[8]
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3r=Cp.i-Ti (59)

«rae - Cp.i — yacoBas TapudHas CTaBka, pyo.,
Ti — TpyIOEMKOCTD BBINIOJIHEHUS OIEPALMH, Yac.
Knpem. — k03¢ dunnenT npeMuii u A0IJIaT, CBI3aHHBIX C pabOTON HA TIPOU3-

BOJICTBE, %.

Tabnuma 21 - PacyeT 3aTpat Ha BBITIOJIHEHHE Omneparuii»|[ 8]

CroumocT
HasBaHH;I—HaHvMeHOBaHHe PaspsmHblil [Ogpem b oaHoro |  3apaGormas
ONCpanOHHOU CTaauu peﬁTHHF pa6OTI>I yaca, py6 IATA [0
pabouero Tapudy, py6
[IpuroroBuTenbHAS 5 1,02 114,35 116,25
TokapHo-dpesepHas oneparus 6 0,72 | 119,33 86,51
®pe3epHO-TOKapHas Ollepaus 5 0,92 | 114,35 104,82
Omnepanus o TepMooOpadboTKe 7 0,38 | 124,23 46,59
[InudoBounHas oneparus 5 1,23 114,35 140,08
Omnepanust cOOpKH 7 1,65 124,23 204,99
Bceero 699,24
Knpem 12 83,91
Bcero 783,15
30= 783,15 pyd.
«JlonmonuurtensHas 3apaboTHas maata»[8]
300n = 3o0-Kevin (60)

«rae - Kevin - k03P GuIueHT AomiaT win BiraT» [ 8]
30on = 783,15 - 0,14 = 109,64 py6.
«Pacuer crarbu 3atpat "CtpaxoBbie B3HOCH B [IOP, DOMC, ®CC"»[8]
Ccoy.n. = (30 + 300n)-Ecoy.n./100 (61)
«rae - Ecoy.n. - koadduimeHT cTpaxoBsix B3HOCOB B [IOP, DOMC, ®CC, %»[8]
Ccoy.n. = ( 783,15 + 109,64 ) 0,3 = 267,84 pyO.
«Pacxopl Ha conepikaHue U AKCIUTyaTaluio 000py1oBaHus» [ 8]

Cco0.060p. = 30-Eobop./100 (62)

«rae - Eobop - koappuimeHT pacxomoB Ha copepxanue»[8]
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Ccod.obop. = 783,15 - 194 = 151931 py6.

«Pacder cratbu 3atpat L{exoBble pacXobl BBITIOJIHSIOTCS 110 opMmyiie:»[8]
Cyex = 3o-Eyex./100 (63)

«rae - Eyex. - Koo QUIMEHT eX0BBIX Pacxo0B,%»[8]
Cyex = 783,15 - 1,72 = 1347,02 pyO.

«Pacuert cratpu 3aTpatr Pacxopl Ha MHCTPYMEHT U OCHACTKY:»[8]

Cuncmp. = 3o-Euncmp./100 (64)

« e - Euncmp. - k0adUIMEeHT pacXxo 0B Ha HHCTPYMEHT U OCHACTKY,%»[8]

Cuncmp. = 783,15 - 0,03 = 23,49 py6.
«Pacuet 1iexoBoii cebecTOMMOCTH BBIMOJIHIETCS 1O hopmyie:»[8]

Cyex.c.c.=M+Ilu+30+Ccoy.n.+300n.+Ccoo.obop.+Cyex.+Cuncmp. (65)

Cyex.c.c.= 77135 + 2636,16 + 783,15 + 267,84 + 109,64 + 151931
+ 1347,02 + 2349 = 7457,95 py6.

«Pacuert cratpu 3aTtpar O61e3aBoICKHE pacxoabl» (8]
Cob3as. = 30°E063a6./100 (66)

«rae - Eob3as. - k03hUImueHT 00111e3aBoACKUX pacxonoB, %»[8]

Cob3zas. = 783,15 - 1,97 = 1542,80 pyOd.
«Pacuet 0061e3aBoaCcKOI c€0€CTOMMOCTH BBITIONHAETCS MO hopmyie:»[8]

Cob.3a6.c.c. = Cob3as. + Cuyex.c.c. (67)

Cob6.3a6.c.c. = 154280 + 7457,95 = 9000,75 pyo.
«Pacuer cratbu KoMMepueckne pacxo/1bl BRITOTHASTCS 110 Gpopmyiie:»[8]
Crom. = Cob.3a8.c.c.- Exom./100 (68)
«rae - Exom. - koo puimeHT komMepyecKux (BHEMPOU3BOICTBEHHBIX )
pacxonoB»|[8]

Ckom. = 9000,75 - 0,0029 = 26,10 py0.
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«Pacuet monHON ce0ecTOMMOCTH BBIMIONIHAETCSA 1O (popmyrie:»([8]

Cnonn.c.c. = Cob6.3a8.c.c. + Cxom. (69)

Cnonan.c.c. = 9000,75 + 26,10 = 9026,86 py6.

«Pacder oTIycKHOM 1eHBI»[8]

Llomn.6. = Cnonn.c.c. - (1 + Kpenm/100) (70)

«rae - Kpeum. - k03ppuimeHT peHTadeIbHOCTH U INIAHOBBIX HAKOILIEHUH, Y%»[8]

Lomn.6. = 9026,86 -(1+ 03 )= 1173491 pyOd.
Tabnuna 22 - CpaBHUTENIbHAS KATbKYJISLIHS
3aTpathl Ha 3aTpathl Ha
. O0o03Ha-
HaumeHnoBanue mokasareneit CIMHHUILY U3ICIHUS | CIUHUILY U3ACITHs
YeHHe

(Gaza) (poekT)
«CTOMMOCTH OCHOBHBIX MaTrepuaioB»[8] M 848,48 771,35
«CTOUMOCTh MOKYIHBIX U3/1eNuii»[8] e 2636,16 2636,16

OcHoBHas 3apa0boTHas TUIaTa
‘ b 3 783,15 783,15
MPOU3BOICTBEHHBIX Pabounx»[8]
OIOJIHUTE IbHAS 3apa0oTHAs TaTa
A P 300n. 109,64 109,64
MPOM3BOACTBEHHBIX Pabounx»[8]
«CtpaxoBbie B3HOCHI» (8] Ceoy.. 267,84 267,84
P

«Pacxo/Ipl Ha CoflepIKaHUE U Ceo0.060p. 151931 151931
9KCIUTyaTaIMio 000pyaoBaHus»[8]
«IIexoBblie pacxoai»[8] Cyex. 1347,02 1347,02
«Pacxo/1pl HA MHCTPYMEHT U ocHacTKy»([8] |  Cuncmp. 23,49 23,49
«exoBas cebecTouMOCTE» (8] Cyex.c.c. 7535,09 7457,95
«O061Ie3aBOACKHE PacXobl»[8] Cob3sas. 1542,80 1542,80
«Ob6me3aBoscKas cebecTonMocTh»[8] Cob.3as.c.c. 9077,89 9000,75
«Kommepueckue pacxosi»[8] Crom. 26,33 26,10
«ITonnast cebecronmMocTb»[8] Cnonn.c.c. 9104,22 9026,86
«OrnyckHas neHa»[8] Lomn. 11835,48 11835,48]
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5.2 Pacyer TO4KH 0e3y0OBITOYHOCTH

«OrnpeneneHune nepeMeHHbIX 3aTpaT:»[8]

3nepem.y0.6. = M + Ilu + 30 + 300n + Ccoy.H.
3nepem.yo.np. = M + Ilu + 30 + 300n + Ccoy.H.

3nepem.yo.6. = 848,48 + 2636,16 + 783,15 + 109,64 + 267,84

= 464527 pyb.

3nepem.yo.np. = 771,35 + 2636,16 + 783,15 + 109,64 + 267,84

= 4568,13 pyO.

«Ha TOZOBYIO ITPOrPaMMy BBIITyCKa U3Aenus:»[8]
3nepem.6. = 3nepem.yo.o. - Veoo
3nepem.np. = 3nepem.yo.np. - V200

«rae - Veoo - 00béM mpou3BocTBa»[8]
3nepem.6. = 464527 - 48000 = 222972894,54 pyO.

3nepem.np. = 4568,13 - 48000 = 219270416,78 py0.
«OnpeeneHne OCTOSHHBIX 3aTpat:»[ 8]

3nocm.yo0.6. = Ccoo.obop. + Cuncmp. + Cyex. + Cob3zas. + Crom.

3nocm.yo.np. = Ccod.obop. + Cuncmp. + Cyex. + Co63as. + Ckom.

3nocm.yo.o. =  1519,31 + 23,49 + 1347,02 + 1542,80 +

= 4458,95 pyo6.

3nocm.yo.np. = 1519,31 + 23,49 + 1347,02 + 1542,80 +

= 4458,72 pyO.
«Ha TOJIOBYIO ITPOTPaMMYy BBIITyCKa U3aeus»[8]:

3nocm.6. = 3nocm.yo.6. - Veoo

3nocm.np. = 3nocm.yo.np. - V200
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3nocm.6. = 445895 - 48000 21402944736 pyo.

3nocm.np. = 4458,72 - 48000 214018710,17 pyo.

«OmpeneneHne aMOPTU3AMMOHHBIX OTYHCICHUN:» (8]

Am.yo. = (Ccoo.o6op. + Cuncmp.) - H 4 / 100 (79)
«rae - H 4 - 1ons aMOpTU3AIMOHHBIX OTUYUCICHUH, %0»[8]

Ha= 12 %

Amyo. = ( 151931 + 2349 ) - 12 / 100 = 185,14 py®.
«Pacder monHON ce0ECTOMMOCTH TOIOBOM MPOTPaMMBbI BBITTyCKa U3IETHs:»[ 8]

Cnoan.co0.np. = Cnoan.c.c. - Veoo (80)

Cnoan.coo.np. =  9026,86 - 48000 = 433289126,95 pyo.

«Pacder BBIpyYKH OT peann3aruu u3aenus:»[8]

Buipyuxa = llomn.np. - Veoo (81)

Boipyuxa = 1183548 - 48000 = 56810304447 pyo6.

«Pacder MapkuHaAIBHOTO J10X0/a:»[8]

IImaporc. = Buipyuka - 3nepem.np. (82)
Jmaporc. = 568103044,47 — 219270416,78 = 348832627,69 pyO.

«Pacder kputHueckoro oobema mpogax:»|8]

Axpum. = 3nocm.np./(Llomn.np. - 3nepem.yo.np.) (83)
Axpum. = 214018710,17 / ( 1183548 — 4568,13 ) = 2944936 py6.
Axpum. = 29450  py0.»[8]
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5.3 Pacuer komMepuyeckoil 3(p(pekTHBHOCTH NIPOEKTA

«CpOK 3KCIUTyaTallid HOBOTO U3/ ONPEACIIIEM B 5 J1eT.»[8]

VMCZK - AKpum

n-1

«rae — Vmax = V200 — MmakcUMalTbHBIN 00BEM TTPOTYKIIAH, TIIT.

Axpum — KpUTHYECKUN 00BEM MPOJIaXK MPOESKTUPYEMOTO U3JIETHS, IIIT.

1 — KOJIMYECTBO JIET, ¢ y4€TOM IPEANPON3BOICTBEHHON TTOITOTOBKHU.»[8]

_48000 — 29450

61 = 3710 mr.

«O06BeM Tposiax 1o rogam:»|8]
Vipi = Axpum + i/

«rae — Vipi — 00BEM TIPOJaxK B i - TOTy, mT.»[8]
«BwIpydka o romam:»[8]

Boipi = [Jomn. - Vipi

«IlepemeHHbIe 3aTpaThI
U1t 6a30Boro BapraHTa:»|[8]

3nep6.i = 3nepPy0.6. - Vipi
«JIJ151 IPOEKTHOTO BapuaHTa:»|8]
3nepnp.i = 3nepyo.np. - Vipi

«AMopTu3anus (onpeaenseTcs TOJIBKO I IPOSKTHOTO BapraHTa):»[ 8]

Am. = Am.yo. - Veoo

Am. = 185,14 - 48000 = 8886543,52 pyO.
«[TosmHas cebecTONMOCTh

71t 0a30BOr0 BapraHTa:»|[8]

Croan6.i = 3nep6.i + 3nocm.6
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«JIJIS1 IPOEKTHOTO BapuaHTa:»|8]

Cronnnp.i = 3nepnp.i + 3nocm.np.

«Hamoroo6maraemast mpuObLIL TI0 TOMaM:» [ 8]

IIp.o6n.i = (Buipyuka — Cnoannp.i) — (Buipyuxka — Crionn6.i)

«Hamor Ha mpuosLIE — 20% OT HanorooOiaraeMoi mpuOBLIH 1O ToAam»[8]

Hnp.i = IIp.o6a.i - 0.20

«[IpuObLTE yncTast 10 rogaM»[8]

Ip.u.i = Ilp.o6a.i — Hnp.i

«PacyeT SKOHOMHUHU OT HMOBBIIIEHUS HAIEKHOCTH»[ 8]

IIp.ooc.0. = Lomn. - [[2/]]1 — [{Jomn.

«rae - /1 u /[2 - TOITOBEYHOCTh U3ACIUI»[ 8]
1= 100000 1uKIOB
J[2 = 140000 1uKJI0OB

IIp.oxc.0. = 11835,48 - 140000 / 100000 — 11835,48

(90)

O

(92)

(93)

(94)

4734,19 pyO.

«CrenoBarenbHO, TEKYIIUN YUCTBIA JOXO/ (HAKOILUIEHHOE CaJIbJI0) COCTABUT:»[ 8]

Y/li = Illp.u.i + Am + Ilp.odxc.0. - Vipi
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«JIuCKOHTHpOBaHKE JEHEKHOTO TOTOKA.» [ 8]

a ;= 1/(1 + Ecm.i)t (96)

«TAae - Ecm.i - IMPOLCHTHAA CTaBKa Ha KaIllUuTaJl

{ - TOJl MPUBEJICHUS 3aTPaT U pe3ynbTaToB»[8]

Ecm. = 5 %

a; =092 a,=097 a;=0864 a,=0823 as= 0,783

ACH =Y][i - o ; (97)

2JICIT = XJICITi (98)

2JICIT = 159866672,76 + 168448009,40 + 175835020,55 +

+ 182134462,93 + 187213994,95 = 873498160,59 pyo.

Jo = Kune - XCronnnp.i (99)

«rae - Kuns. — ko3 PpUIMeHT KanmuTanoo0pa3yrommux HHBECTHITHN. » (8]

Jo= 0,162 - ( 365498023,10 + 382445799,06 + 399393575,02 +

+ 416341350,99 + 433289126,95 ) = 323508795,77 pyo.
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«YHCTBIN TUCKOHTHUPOBAHHBIN JOXO]] paBeH:»[8]

i =27CII - Jo

= 873498160,59 — 323508795,77 = 549989364,82
«MHIeKC TOXOTHOCTH OpeAeIIIeTC s 1Mo cieayroniei hopmye:»[8]

JD = Y11/ Jo

JD = 549989364,82 / 323508795,77 = 1,70

«CpoK OKyImaeMoCTH MpoeKTa»[8]

Toxyn. = Jo / 91/

Toxyn. = 323508795,77 / 549989364,82 = 0,59

(100)

pyo.

(101)

(102)

I'paduk 3aBruCUMOCTH Haoroo01araeMon MpuObLIN
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«Pucynok 6 - I'paduk 3aBucuMocTy HasorooOIaraeMoi mpuobUIM OT 0ObeMa

npogax»[8]
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3akJIroueHnue

PesynbraroMm naHHON pabOThI CTaNO MOJEPHM3ALMS CUCTEMbl TOPMO3OB,
ycTaHoBJIeHHONW Ha aBTOMOOWsiXx BECTA. DTOT AWIIIOMHBIN MPOEKT Mpejsiarai
YCTaHOBKY MPOEKTHBIX MEXaHU3MOB ISl 3aJHEr0 JUCKOBOIO TOPMO3a BMECTO
CTaHJApPTHbIX MexaHu3MoOB. lIpennaraercs NOpPUMEHATH JIEKTPOMArHUTHYIO
CUCTEMY CTOSTHOYHOTO TOPMO3a aBTOMOOHMIIS.

BonpIon mioc cucteMsl — NIpocTast KOHCTPYKLIUs. Best cuctema coctout u3
MEHBIIUX JIeTaliel, 0oJiee JIErKUX U OTCYTCTBYIOT MPOOJIEMBI C AETAISIMH TOPMO3a,
KOTOPBIE MOTYT MIOPBATHCS. A 7151 paOOThI AJEKTPUIECKOTO ABUTATEIS JOCTATOYHO
KJ1accuyeckoro 12-poapTHOro akd. OgHAKO caMbIM OOJBUIMM MPEUMYIECTBOM
SBJISIETCSI CKOPOCTh MEXaHW3Ma PEAKIIUU - B CPABHEHUU C OOBIYHBIMH TPOCHUKAMH
OHHM B 2 pa3za ObIcTpee, 4eM OObIYHbIC KOHCTPYKINU. [ToaKmioueHHas K MEXaHU3MY
OJIOKMPOBKA TOPMO30B, 3Ta cucTema Oyner paboTaTh ropasao 6osee 3PpHEeKTHBHO
u ObicTpo. DyHKIMS W peakiys TOPMO3a YOPABISIIOTCS MPOIECCOpaMu, IO
OTAEJIBHOCTH KaXJbIM JBUTaTelIeM, KOTOPbIE BHHUMATEIbHO AHAIU3UPYIOT
coctossHue aBTOMOOWIA. CHcTeMa OYEBHUIHO TMOBBIIIAET PEAKIHI0 CUCTEMBI U
CHUXAET YPOBEHBb PUCKA B JTIOOOM ciydae. Mcnonb30BaHHBIE TTPOIIECCOPHI MOKHO
JIETKO  3allporpaMMUpoBaTh, (QYHKUMU BJICKTPUUYECKUX JABUTATENIed MOMXKHO
MOJCTPAauBaTh TMOJ, MOJCIb aBTOMOOWIS, a TaKXe TOJl WHIWBHIYyaJTbHBIC
MOTPEOHOCTH BOJIUTEIIEH. TecTel CBUJIETEIBCTBYIOT 0 JIy41Ieun
NPOU3BOJUTEILHOCTH. JTa paboTa COOTBETCTBYET TEKYIEMY COCTOSIHHIO,
OynymieMy pa3BUTHIO HaykKd B O0OJIACTH TEXHUYECKOTO MAITHHOCTPOCHUSI.
Hcnonp30BaHne 3JE€KTPOMATHUTHOTO AMCKOBOTO TOPMO3a Ha CEPUHMHOM MAIllMHE
CYIIIECTBEHHO YJIYUIIIa€T CUCTEMY aBTOMOOWIIS |, CIIEOBATEIIbHO, 3aIIUIIACT €TO B
aBapUUHBIX CHUTYalHsIX, OCOOEHHO B TOPOJICKMX YCIOBHUAX, YTO CIIOCOOCTBYET

YIIYUIIEHUIO KOHKYpeHTocrnocooHocTu aBToMo0mst Jlaga BECTA.
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