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AHHOTALIUA

VY CcTOWYMBOCTh HA JIOpOre, YAOOCTBO OOCIY)XKMBaHHSI U HE JOPOTOBU3HA,
Oe30MmacHOoe BOXKICHHE, 3HAYUTENBHBIA CpPOK pecypca aBTOMOOWIIS, JIydlnas
3¢ (HEeKTUBHOCT, BCEX CHCTEM AaBTOMOOWJISI TaKOBBIM JIOJDKEH OBITH CETOJHS
aBTOMOOWIIb.

Tema gumomHOro mnpoekra «MoaepHuszanuss TOPMO3HOM —CHCTEMBI
aBTomoOmis Lada Granta». M3-3a BceoOIero yciaoKHEHHsS MHAPa H €ro CKOPOCTH
aBTOMOOWJIb TIPOCTO 00s3aH 00ecrevYnBaTh TOT PUTM KU3HHM YeJIOBEKa, KOTOPHII
ecThb ceiiuac B HAcTOsIIee BpeMs, U MOITOMY TpeOOBaHHS K aBTOMOOWIIO TOXE
BO3POCIIH, TO €CTh OH JOJDKEH UMETh HAJCKHYIO CUCTEMY 3a)KUTaHUs, HAJCKHBIC
CHCTEMBI PYyJIEBOTO YIPABICHHUS M TOPMO3HYIO CHUCTEMY, KOM(POPTHYIO THXYIO
KOpOOKY 1epesay, IIaBHOE CLEIUIEHNE, XOpollee JUHAMUYHOE YCKOPEHHE.

['pacdmueckas yacTp JUIUIOMHOTO MPOEKTa cOCTOUT U3 10 cTpanun gpopmara
Al. IloscHuTenpHas 3anMcKa BKIIOYAET B ce0sl BBEACHUE, YACTU KOHCTPYKTOPCKOM,
HIKOHOMHYECKOM, 0€30MaCHOCTH U TEXHOJIOTUYECKOH, a TaKXkKe TMPUIIOKESHHUE B BUJIC
rpadukoB u cnerudukanmii, Bcero cocrout u3 99 crpanur popmara A4.

«[lepBast yacTh MOCBSAIICHA MTPOSKTUPOBAHHIO pa3pabaThIBAEMOTO y37a, €ro
TEKYILUM TEHICHIUSAM Pa3BUTHSA, & TAaKXKe KIacCU(UKALUU CYIIECTBYIOUINX TUIIOB
KOHCTPYKLMH.

Bropas yacTe nmpoekTa MmocBsilieHa pacueTaM KOHCTPYKIUH TPAHCIIOPTHOTO
CpeAcTBa. DTa 4acTh KacaeTcsl TMHAMHUYECKOTO pacdyeTa TPAHCIIOPTHOTO CPECTBa,
pacueTa XapakTepUCTHK TPAHCTIOPTHOTO CPEJCTBA U pacdyeTa KOHCTPYKITUH.

TpeThst 4acTh OUIUIOMHOTO MpOEKTa - OE30MacHOCTh M IKOJOTUYHOCTH
MIPOEKTA.

YerBeprass dYacTh JUIUIOMHOTO TIPOEKTA SIBISCTCS TEXHOJIOTUYECKUM
paszesnom.

[IsaTass 4acTh mMOCBSIIEHA 53KOHOMHUYECKMM pacdyeraM Cce0ecTOMMOCTH
pa3pabateiBaeMoro y3ia. Pacyer Touku 06e3yOBITOYHOCTH U1l TAHHOTO MPOEKTA U

pacueT SKOHOMUYeCcKoi 3ppekTHBHOCTH. »[11]



Annotation

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 "' Modernization of the braking system
of the Lada Granta 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 99 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.»[11]
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Beenenue

JIis ycKOpeHHsI pa3BUTHS MPOMBIIUIEHHOCTH aBTOMOOWIEH HEOO0XOAMMO
YMEHBILIEHUE TPYJOEMKOCTH TEXOOCITYKUBAaHUS, a TAKXKE YMEHBIIECHUE pacxoja
MacJa U TOIUIMBA, BCE ATO HEOOXOIUMO ISl TajbHEHIIEro pa3BUTHS TEXHUYECKOTO
COCTOSIHMSI aBTOMOOMJIE M SBJISETCSI OCHOBHBIM HAIlpaBI€HHEM. A Takxke
yJIy4lIEHUE W IMOBBIIIEHUE OE30MaCHOCTH aBTOMOOWMJIEH U HX HAJEKHOCTH,
YMEHBUIEHUE TOKCHUYHOCTH Ta30B  BBIXJIONHBIX, YMEHBUIEHUE IIYMHOCTHU
aBTOMOOWJII, M yMEHBIIEHHWE CTOMMOCTH MaTepuajoB Ha IPOU3BOJICTBO
aBTOMamMH. [l CyliecTBOBaHUS W U3HM BCEro MHpa MPOMBILIIEHHOCTH,
OTPOMHOE 3HAYEHUE MMEET aBTOTPAHCIIOPT, & UMEHHO €ro o4yeHb 3(PQpeKTuBHAs
pabora. M3  Bcex  HampaBiI€HMH  pa3BUTHS ~ MHUPOBOH  SKOHOMHUKH
aBTOMOOWJIECTPOEHHE, KaK oOTpacib sBiseTcs Beayuied. Bces  mupoas
IPOMBIIIJIEHHOCTh Pa3BUBAETCS OUYEHb OBICTPO U ISl 3TOTO OYEHb OOJIBIIOE
3HaYCHHE HMMEET IOSBJIEHWE HOBBIX TEXHOJOTMM M pPa3pabOTOK M MHHOBALUH,
TEXHUYECKUX PEIICHUM.

Bo Bcex y3nmax aBromobusielt HeoOX0auMbI 00JIee COBEPIIIEHHBIE TEXHOJIOTHH
U TeXHHYECKHE peuieHus. Eciii ucronb30BaTh COBPEMEHHBIE BBICOKOIPOYHbIE
CTaJIH, JIESTUPOBAHHBIE CTaJM, YIJIEIUIACTUK, ATFOMUHUNA, U MHOTHE IPYTHE€ HOBBIE
TE€XHOJIOTUYHbIE KOHCTPYKLMOHHBIE MaTepHalbl MOYKHO YMEHBIIUTH MAaccy
aBTOMOOWJISI, YTO TAaKXKE YIYUIIMT TOIUIMBHYIO 3KOHOMUYHOCTb. HeoOxomumo
TaK)Ke YJIy4yIlaTh a’dpOJMHAMHKY Ky30Ba aBTOMOOWJIS, U €ro Maccy 3TO BJEUYET 3a
co00ll yMeHbllleHHE pacxoda ToruimBa. Emie Takxke BO3MOXHO MOBCEMECTHO
NEepPeBOUTh ABTOMOOWJIM HAa Tra3 METaH WIM JU3eJIbHOE TOIUIMBO, a TaKke
yCTaHaBIMBAaTh 00Jiee COBPEMEHHBIE IBUTATEIH.

UtoObl aBTOMOOWIM MOINIM paboTaTh B 0oJjiee ONTUMAIbHBIX PEKUMAX,
HEOOXOJUMBI  DJIEKTPOHHBIE TEXHOJOTMH, UX IIHPOKOE TPUMEHEHHE B
KOHCTPYKLHUSAX aBTOMOOMJISL 3TO MO3BOJIUT JOCTUYb 3TOr0. BBICOKOTOUHOCTU
IPOEKTOB MOXHO JOCTHYb C IIOMOIIBIO IPOCTPAHCTBEHHOTO MOJIEIMPOBAHUS BCEX
JeTanei, 3TO MO3BOJIUT B MEPCIEKTUBE HA JOJI'0O YMEHBIIUTH TPYIOEMKOCTH

KOHCTPYKTOPCKOW pabOThl MHKEHEPOB aBTOMOOUIIECTPOUTENEH.
S)



1 CocTosinne Bonpoca

1.1 HazHayeHne TOPMO3HOH CHCTEMBbI

VYnopaBieHue TOpPMO3aMU SIBISIETCSI COBOKYITHOCTBIO CHCTEM TOPMO30B,
KOTOPbIE TO3BOJISIOT CHU3UTH CKOPOCTh, OCTAHOBUTH U yJIEPKUBATh MAIlIMHY Ha
mecTax.[1]

Topmo3Hast cucTemMa SIBISIETCS AKTUBHBIM CPEJCTBOM 0O€30MacHOCTH
aBTOMOOWJISI, HAIMpaBJIEHHBIM Ha TPEIOTBpAIICHHE JOPOKHBIX HWHIUECHTOB.
TpeOGoBanusi K YIpaBICHUIO TOPMO3aMH DPETIAMEHTHPOBAHBI HAIIMOHAIBHOM
['OCT 22885-85, perunonanbHoMm [Ipasuie 13 EQK Opranuzainun O0be1uHEHHBIX
Hanuii. Ilo maHHbIM perjamMeHTa aBTOMOOWIS JOJDKHBI OBITh YCTAHOBIICHBI
CIIEyIOIMe  CHUCTEMBI ~ TOpMo3a:  pabodas,  3amacHas,  CTOSHOYHas,
BcrioMoraresnbHasg. Pabouas cuctema TOPMO30B IMpeAHa3HAYEH JIJISi TOrO, YTOObI
CHU3UTHh CKOPOCTh aBTOMOOWJISI /IO TOJIHOTO OCTAaHABJIMBAHUSA. JTa CHUCTEMa
paboTaeT Ha BceX Koyecax, OOECIeUnBaeT CIy)KEOHbIE U SKCTPEHHBIE
TOPMOYEHHUS. 3anacHble TOPMO3HBIE CUCTEMBI MPETHA3HAYEHBI ISl TOTO, YTOObI
OCTaHOBHUTH aBTOMOOWIIb, €CJIA OJMH U3 KOHTYPOB pab04Yero TOPMOKEHHS BBITIIEI
u3 crpod. [nst 3Toil 1€ MOXHO HCIOJIb30BaTh OJMH U3 KOHTYPOB pabouero
TOpPMO3a WM CTOSHOYHOro TopMo3a. CTOsiHHas cucTeMa TOpMO3a IO3BOJISET
yAEp)KUBATh aBTOMOOUJIb Ha MECTE ISl HEMOABUXKHOTO cocTosinus. OHa paboTaer
TOJIBKO Ha 3aJHUX KOJIeCax, 3aJHUX TEJIeKKAX TPEXOCHBIX aBTOMOOWIICH WM Ha
TpaHCMHCCHU Basia. BcrmomorarenpHas cucTeMa TOPMO30B MpeIHa3HayeHa Iis
CITy’)kOOBOTO TOPMOJKEHHUSI aBTOMOOWJICH, OTPAaHUYMBACT CKOPOCTH JIBHKEHUS
aBTOMOOWJIS B 3aTSDKHBIX TOPHBIX JOpOTax. JTa cucteMa paboTaeT HE3aBUCHUMO OT
OCTaJbHBIX CHUCTEM TOPMO3a, MMEET CBOE TOPMO3HOE YCTPOWCTBO W MPHUBO/I.
Pabouee, 3amacHoe ¥ aBTOCTOSIHOYHOE TOPMO3HOE yCTPOMCTBO 0OOPYAOBAHO Ha
BCEX aBTOMOOWIISIS, BCIIOMOTaTeIbHOE TOPMO3HOE YCTPOWCTBO MPEAYCMOTPEHO
JIJ1s1 aBTOMOOMIIEH O0JIBIION Ipy30MoIbeMHOCTH O0Jiee 12 ToHH 1 aBT0OYyCOB Ooiee

5 ToHH.[2]



1.2 TpeOoBanusi mnpeabsiBjsieMble K KOHCTPYKUMH U Padovyum

mapamerpam TOpMO3HOﬁ CHUCTEMBI

«/171s1 TOpMO3HOTO yIIpaBiIeHUs MPELYCMOTPEHBI CIEIUAIbHbIE TPEOOBAHU,
KOTOpbI€ JOJDKHBI  OO€cleurBaTh: MHUHUMAJIbHBIA MOyTh TOpPMO3a WU
MaKCUMaJIbHOE 3aMe/JIEHHE B MPOLIECCE TOPMO3a; YCTOMYUBOCTh K SKCTPEHHOMY
TOPMOXKEHHUIO; CTAaOUIBHOCTh XapaKTEPUCTUK TOPMO3a NPU HEOAHOKPATHOM
TOPMOXKCHHUU;»| 12] MUHUMAJTBHBI MOMEHT PEaKIMK PA0OThI; COOTHOIICHUE CHJTBI
Ha MeJald TOPMO3a U CUJI Ha KoJlece aBTOMOOWMJIS; JIETKOCTh YIIPABIEHUs, TO €CTh
MaJible CHJIBI Ha yIpaBjicHHH. [3]

[To IIpaBumam 13 EDK Opranuzanun OOwenuHeHHbIXx Haruit Bce
aBTOTPAHCIIOPTHBIE CPEJICTBA ACNIATCS HAa KATErOpUH, MOJKaTeroputo. TpedoBaHus
K cUCTeMe paboyvero M 3amacHoro Topmosa AU GepeHInpyoTCs M0 KaTeropusim,
MOCKOJIBKY JUJISl KaXJOro W3 HHUX HeNb3sd OOECIeunuTh pPaBHBIM YpPOBEHb
() PEKTUBHOCTU TOPMO3HBIX IMOKA3aTENCH.

Pabouas cucrema TOpMo3a AoiKHA padOTaTh IUIABHO Ha BCEX KoJecax
aBTOMOOWJISI, PalMOHAIBHOE PACIPEACICHHE TOPMO3HOIO MOMEHTa MEXKIY
MOCTaMH, oOecrieueHne BbICOKOHN 3 dexTuBHOCTH TopMOo3a. Tun 0 - xojmoaHbIE
MEXaHHU3Mbl TOpPMO3a, TemmepaTypa Topmo3a He npesbimaer 100C; Tum 1 —
HarpeThie MEXaHW3Mbl TOPMO3a CIIEHUATIBLHOrO LUK, TOPMO3HAS TEMIIEpaTypa He
npesbimaer 100 C; Tun 2 — Harpetrble MEXaHU3MBl TOPMO3a, Omarogaps demy
aBTOMOOMJIb TOPMO3UT Ha moabeme.[4] [5]

3anacHasi cucTeMa TOpMo3a JOJDKHA 0OECIEeYUTh OCTAHOBKY aBTOMOOMIIS
P BBIXOJIE M3 CTPOS YacCTel MpUBOja pabOThl TOPMO3HOU CUCTEMBI, €CJIM B HEH
HeT 0oJiee ABYX OTKJIOHEHUMN. 3anacHble CUCTEMbI MOTYT ObITh U aBTOHOMHBIMU, U
KOHTYPHBIMU Pa0OYUMHU CHCTEMaMH WM CTOSTHOYHBIMH. YTIPABJISIIONINN OpraH
MOKET HaXOJUThCA B HE3aBUCHUMOM WJIM OOIIEM COCTOSIHUU C PabOYMMHU WU
CTOSIHOYHBIMHM CUCTEMaMHu TOPMO3a.

CrostHHOYHAs cuCcTEMa TOPMO30B 00ECTIEYMBAET YCTOMYMBOCTH AaBTOMOOUIIS
K YKJIOHY, JaXXe €CJM BOJIUTENb HE MpUCyTCTBYeT. OHAa MOJKHA YIPaBISATHCA C

MCCTa YyIpaBJICHUA, a YIIPABJICHHUC W IIPHBOA JOJIXKHBI OBITH HE3aBHUCHUMBI OT
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CUCTEMBI TOPMO3a. DPPEKTUBHOCTb CUCTEMBI CTOSTHOYHOI'O TOPMO3a BbIOMPAIOT
TaKUM 00pa30M, YTO CyMMapHBIH TOPMO3HOM MOTEHIIMAN JOJKEH ObITh HE MEHBIIIE
24 poLIEHTOB OT MOJHON Macchl aBTOMOOUIIA. VcribITaHNs TPOBOASTCS HA CKIIOHE
MeHee 25 MPOLIEHTOB IPH MOBOPOTE aBTOMOOWIIA BBEPX MJIM BHH3 IO CKIIOHY C
JBUTATEIEM, KOTOpPBIA  OTCOECOMHSAETCA  OT  JBUIAaTeNnss  TPAHCMHUCCHHU.
[TpennucanHas >¢(HEeKTUBHOCTh JOJDKHA OBITh MOJydy€HA IMpPH YCUIIMSX OpraHa
yIIpaBJICHUS, KOTOPBIE COOTBETCTBYIOT HOpMaM 3aIaCHBIX TOPMO3HBIX CHCTEM. [6]

BcenomoraTenbHas TopMO3Hasi cUCTEMa OCHAIIEHA TPY30BBIMU aBTOOYyCcaMu
oonee 5,5 T, AM3ETBHBIMU aBTOOyCaMH, aBTOOycaMHu, pabOTAIOMIMMHU B TOpax, a
Takxke aBTooycamu 6oiiee 8,5 M miuHou. s 3¢ PeKTUBHOCTH BCIIOMOTaTEILHOTO
TOPMO3HOTO MEXaHH3Ma HE0OXoIMMO oOecrneyuTh 03 MPUMEHEHHUs IpYyrux
TOPMO3HBIX MEXAaHU3MOB CITyCK aBTOMOOMJISI HAa ckopocTh 30 TUIFOC MUHYC 2 KM/4
Ha YKJIOHE 7 MPOILIEHTOB U NPOTSHKEHHOCTH 6 KM.

Kaxxnas TopMo3Has cucTteMa MMEET MEXaHHM3M TOPMO3HOTO IpPHUBOJA U
yhOpaBieHre. MexaHu3Mbl TOPMOXKEHHSI OCYIIECTBISIOT MPOLECC TOpMO3a,
npeBpauas KUHETUYECKYI0 SHEPIUi0 JABWXKYIIEHCS MAallMHbBI B TEIUIOBYIO
sHepruto. TOpMO3HbIE MPUBOABI U MEXAHW3MBl YNPABICHHUS KOHTPOJIUPYIOT
NeficTBIE MEXaHU3MOB TOpMO3a. [10 0TedecTBeHHBIM HOPMATUBHBIM IOKyMEHTAM,
TOPMO3Hasi CUCTEMa COBPEMEHHOTO aBTOMOOMJISL AOJKHA 001a/1aTh 3JIEMEHTaMH,
KOTOpbIE O00ECNEeUrBAIOT CUTHAIM3ALMI0O O COCTOSSHUM aBapUWHOM CHUCTEMBbI
TOpPMO3a, TO €CTh AaBTOMATHYECKOE TMPEAYNPEKICHHE U KOHTPOJIb CUCTEMBI

TOPMO3a, YTO 03HAYAET BO3MOKHOCTh ITPOBEPKH BOAUTENIA B JIF000¢e Bpems.[9]-[15]
1.3 Knaccudukanus KOHCTPYKIUH TOPMO3HBIX CHCTEM
MexaHu3Mbl TOPMOXKEHHS 00CCIICUMBAIOT MPUHYIUTEIBHOEC TOPMOXKCHHE,

co3aaBasd COIIPOTHUBJICHUC JIBHIKCHHC. MarmuHsbl MOTYT HMCTb TOPMO3HBLIC

MexaHu3Mbl pazHoro tuna. Kinaccudukanus Ha pucyHke 1.



Topmo3HbIE MEXaHM3MbI
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Pucynok 1 — Knaccudukanus TOpMO3HBIX MEXAaHU3MOB

OpPUKIUOHHBIA  TOPMO3  CO3[1a€T HMCKYCCTBEHHOE IMPOTUBOACHCTBHE
JIBIDKCHUIO aBTOMOOWJISL CHJIaMU  TPEHHS, KOTOPhIE BO3HUKAIOT MEXIY
JBIDKYIIIUMHECS JETATSIMU — POTOPOM, a TAK)KE HETIOIBHYKHBIMU JIETAISIMU CTATOPA.
Jns poropa MOXHO HCHOJIb30BaTh OapabaHbl, NTUCKA W COOTBETCTBEHHO B
MeXaHH3Max TopMo3a 0apabaHbIX U AUCKOBBIX.[15]-[19]

Kak crtatop MOXHO HCHOJIB30BaTh HEMOABUYKHBIE KOJIOJKH TOPMO3HOTO
[IUTa WIK JICHTY, 3aKpEIJICHHYI0 Ha HIUTKE TOPMO3HOro. J[MCKOBBIE TOpMO3a
BBICTYIIAIOT KaK CTATOP BpAIIAIOLIErocs JUCKa, a KaK pOTOP TOPMO3HBIX KOJIOJOK,
3aKpeIJIEHHBIX Ha TOPMO3HOM HWIMHApe. Ha Tpy30BbIX MamMHaxX MIHPOKO
MIPUMEHSIIOTCS KOJIOJI0UHbIe OapabaHHble MeXaHU3Mbl. Ha JerkoBbIX MalnHax UX
UCIIOJIb30BaHUE ceiluac cHukaeTca. Mmeercs KOMIIOHOBOYHOE pEIICHUE, TJie
nepeHuid  TOpPMO3 JUCKOBBIM, 3amHuii OapabanH. bapabannbie TopmoO3a
s dexTuBHEE, YeM IUCKOBBIE, 3AIUINEHBI Jy4Ille OT BHENTHUX arperaruoHHBIX
cpen. Ho onm oGmagaror OONBIION Maccod W HEYCTOWYMBHIMHU BBIXOIHBIMH
XapakTepucTukamu. B KkadecTBEe KOJIECHOIO TOpMO3a HE MPUMEHSIOTCS
OapabaHHBIC JIEHTOYHBIE MEXAHU3MbI. B HEKOTOPBIX CIydasx MCIOJB3YIOTCS KaK
TPAaHCMHCCHOHHBIE TOPMO3HBIE MeXaHnu3Mbl.[19]-[23]

JIuckoBble TOpMO3a, MOKa3aHbl HA PUCYHKE 3, MIMPOKO HCIOJb3YIOTCS B

JICTKOBBIX MalllMHAaX, BKJIO4Yast 6apa6aHHLIe. B IMOCJICAHUC I'OZIbl TOPMO3HBIC THUCKU
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BCe 0oJiee MIMPOKO MPUMEHSIOTCA Ha TPYy30BbIX MalldHax. J[MCKOBbIE TOpMO3a B
CpaBHEHHUU ¢ OapabaHamMH MEHbIIIE MAaCChl, KOMIIAKTHEE, 00J1a/1al0T CTaOMIbHBIMU
XOJIOBBIMH XapaKTEPUCTUKAMHU, JIydllle 00OTpeBalOTCA U OYMINAIOTCS OT BIIArd.
Onu 0TIUYHO pabOTAIOT BMECTE C CUCTEMaMu aHTUOIOKUPOBKH. [IpuHynuTensHoe
YCKOpEHHE MOXET OBITh OCYIIECTBICHO PAa3MMYHBIMH  CIIOCOOHOCTSMHU:
MEXaHUYECKUMH,  TUAPABIMYECKUMH,  DJIEKTPUUYECKUMHU,  BHEKOJECHBIMHU.
Haubonee yacTo HCHOIB3YIOTCA MEXaHM3Mbl (DPUKLIHMOHHOTO TopMmo3a. Jlms
JIETKOBBIX aBTOMOOUJIEH HCTOIB3YIOTCS TOPMO3HbBIE JUCKU HA MEpeIHEM KoJlece, a

Tarxoke OapabaHHBIE KOJOAKH Ha 33 JHEM KOJIECe TTOKa3aHO Ha PHCYHKE 2.

1 - pplyar u KHOIIKa IPUBOJA JIJISl CTOSHOUHBIX TOPMO30B; 2 - IEPEIaTOUHbII TOPMO3;
3 - pOJHK, 4 - HAPABJISIIOIUI TOPMO3; 5 - OTTSDKHAS MPYKKHA; 6 - 3aTHUI TOpMO3;

7- KOJIOAKH IUIsA CTOAHOYHBIX TOPMO30B.

Pucynok 2 - [IpuBoa A1 CTOSTHOYHBIX TOPMO30B:

Ha rpy30BbIX MamMHax, BHE 3aBUCHUMOCTH OT TIpPY30NOAbEMA,
yCTaHaBIMBAIOTCA MEXaHU3Mbl 0apabaHHOTO KOJIOJOYHOTO TOPMO3a, MOKa3aH Ha
pucyske 4. Jlump B mocieaHue roAsl €CTh HaMeueHas TEHACHLMS MPUMEHEHUs
JMCKOBOTO MEXaHM3Ma Ha IPY30BBIX aBTOMOOMIISX. [24]

Ha cerogHsmHui 1eHb TOPMO3HBIE JIEHTOUHBIE MEXAaHU3MBbI, KaK KOJIECHBIE,
COBCEM HE MPUMEHSIOTCS. B HEKOTOPBIX Cyyasix OHU MCHOJIB3YIOTCS B KaUeCTBE
TPAHCMUCCHUH JIsl CUCTEMBI CTOSIHOYHOTO TopMo3a MA3 u benA3-540.

MexaHu3Mbl THIPABIMYECKOTO U 3JIEKTPUYECKOTO TOPMO3a HUCIIOIb3YIOTCSA
B KauecTBE TOPMO3HBIX 3aMejiuTeneid. Ha HeKOTOphIX aBTOMOOHIIIX TOPMO3HOM

3aMCIJIMTCIIb - ABUIAaTClIb, KOJUICKTOP BITYCKa IICPCKPBLIBACTCA CTAaJIbHBIMU
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3acioHKaMH. [25]

1 — mumanr TOpPMO34a, 2— MUWJINHAP TOPMO3a, 3-— KOJIOAKH TOPMO34a, 4 — AUCK TOpMO3a,

5 — 3alllMTHAS MMaHEeNb; 6 - IMUIBKY JIJI1 YCTAHOBKHU KOJIEC.

Pucynox 3 — JIuCKOBBIIT MEXaHH3M TOPMO3a

TOPMO3HbLIE KONOAKK

Pucynok 4 - TopMo3HOH MeXaHU3M 3aJIHETO KoJjieca
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Knaccudukanus npuBoaoB Topmo3a

Topmo3HOIT IPIBOI

MexaHmT9ecKIil KoMOIHIIpOBaHHEIIT
I'igpaBmrdecKIi DNeKTPHYecKIil
Y
ITHeBMATHIeCKHIT

Pucynok 4 — Knaccudukanuonnas cxema

Mexannueckas nepegada, CoCTOAIAs U3 TATH U pEIyKTOPOB, IPUMEHSETCS B
OCHOBHOM TOPMO3HOM CHUCTEME C PYYHOM PEryJMpPOBKOM BCIOMOTATEIbHOM
TOPMO3HOW CHCTEMBI - «CTOSSHOYHOI'O TOPMO3a». OJTOT IPUBOJ HCIOJB3YET
MYCKYJIbHYIO DJHEpPTUI0 BOJUTENS, YTOOBI BKIOYUTH TOPMO3HOM MEXaHU3M.
IIpocToTa KOHCTPpYKIIMS M IIOCTOSAHHAs JKECTKOCTh MEXAHMYECKHUX IPUBOJIOB
JenaloT ee Hauboyiee MNPUMEHHUMOM JMJII CHUCTEMBl CTOSHOYHOTO TOPMO3a.
['uapaBnuyeckuil MpUBOJ MPUMEHSETCS B cUCTEME pabodero TopMo3a JIETKOBBIX U
I'PY30BHKOB MaJIOIO M CpPEIHEro Beca. B 2TOM mpuBoe ycuiaus nefaiud OCU K
MEXaHM3MaM TOPMO3a MEPEAAIOTCS KUAKOCTAMU. [l yCTaHOBKM TOpPMO3a
UCTIOJIb3YETCSl MYCKYJIHAsl SHEPTUsl BOJUTEIBCKOTO aBTOMOOMWIIA. [{71s1 TOro, 4To0b!
BOAUTENIO ObUIO  yAOOHO BKJIOYATh TOPMO3a, HEPEIKO  HUCIHOJIb3yeTCs
TUJPABIMYECKUN TPUBOJ C BAaKyyMHOM, IIOKa3aHa Ha pUCYHKE 5, WM

MTHEBMATUYECKON YCHUIIMBAIOIICH cucTemoit. [26]

xn
Tpybonposoay

penratens < - [1BHNEHA XHKOCTH
<— - [lawxexwe peraned

1-rnaBHBI HWIMHIP TOPMO3a, 2 - KOpItyc, 3 - nuadparma, 4 - IpyXuHa, 5 - TOpMO3Hast
nejanb; 6 - TOJKATelNb; A - TOJIOCTh BakyyMma; b - monocts arMocdepsl.
PucyHnok 5 — Cxema ycunuresss BAKyyMHOIO

12



Ha cerogHAmHui A€Hb HAYMHAKOT PACHPOCTPAHATHCSA THIPABINYECKUE
OpUBOJBI C HacocaMu. B naHHOM ciydae, JUIsi TOrO 4TOOBI BBECTH TOPMO3HBIE
MEXaHM3MBbl U CO37aTh HEOOXOAWMBIE TOPMO3HBIE MOMEHTBI, HEOOXOAUMBIEC IS
OBICTPON OCTAHOBKM aBTOMOOWJISI, MCIOJNB3YETCA JJIEKTPOIHEPIHsl JBUraTes,
KOTOPBIN MPUBOANUT B JEHCTBUE MMIPOHACOC, HEMOCPEACTBEHHO WM Yepe3 JIIo00i
CHJIOBOM arperat aBToMoOmis. [IHeBMaTHYeCKUii MPUBO IIMPOKO MPUMEHSETCS B
CHUCTEME TOPMO30B Tradeil CpeHEro U OONBIIOr0 rPy30BOr0 U aBTOOYCHOTO THUIIA.
B cucreme TOpMO30B IHEBMATHUYECKOIO MPUBOAA MEXAaHM3MBI TOPMO3a
BKJIFOYAIOTCS TPU TOMOIIM MCIIOJNBb30BAHUS CXKATOW BHeprum Bosayxa. s
JUIMHHBIX ¥ OOJBIIMX  TPY30BBIX aBTOMOOWJIEM 4acTo  HCHONb3yeTcs
KOMOWHHPOBAHHBIM TUAPONHEBMATHYECKUN TpuBoA. B 3TOM mpuBoae, 4TOObI
YBEJIUYUTh TOPMO3HBIE YCWINS, UCIIOJIB3YETCS CXKATBIM BO31YX, U €0 Iepeaada K
MEXaHU3MY TOPMO3a OCYIIECTBISETCA C MOMOIIBI KUAKOCTH. [[ns aBTromoesna
HEOOXOJMM 3JEKTPONPHUBOJ, IMOCKOJIbKY B 3TOM Cllydyae JOCTUTAeTCS CaMbld
POCTON CIOCO0 MepeHoca 3HEPTUU 1O OOJIBLIINM PACCTOSHUSAM MIPU OUYE€Hb MaJIOM

BPEMEHH TSI paObOThI CUCTEMBI TopMo3a. [27]-[29]

1.4 BbiOop M 000CHOBaHMe BHOCHMMBIX H3MEHEHUH B KOHCTPYKIIUIO

TOPMO30B

be3onacHOCTh IBUKEHHSI aBTOMOOUIIEN C BBICOKON CKOPOCTBIO 3HAYUTEIBHO
3aBUCHUT OT 3(h(PEKTUBHOCTHU ACUCTBUI M OE€30MMACHOCTH TOPMO3A.

D(PGDHEeKTUBHOCTE TOPMOXKCHHUS OMNPEACISICTCS ONPEACIICHHON OIICHKOM
TOPMOXEHUSI WJIM BPEMEHEM OCTaHOBKM aBTOoMoOWIs. YUem Oosee 3dhdexkTuBHBI
TOPMO3HBIE AEUCTBUSL, TEM OoJiee 0e30MacHbl CKOPOCTH, KOTOPbIE MOTYT JAOMYCTUTD
BOAMUTENN, & TAKXKE JIIOObIE JAPYTHE CKOPOCTH ABUKEHHUS aBTOMOOWJIA MO BCEMY
MapuipyTy.

Takum o0pa3oM, OCHOBHAs IIeJIb MTPOEKTA — 3TO €CTh MOBBILICHHE KauecTBa
TOPMO30B aBTOMOOWJISI MPU MHUHUMAJIBbHOM HM3MEHEHMHM OOIleld KOHCTPYKIUU

aBTOMOOMJIA.
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1.5 CocraB M onucaHue BHOCHMMBIX H3MEHEHHH B KOHCTPYKUHIO

TOPMO30B

OcHoBHas 3a1a4a B pa3pabOTKe HOBBIX KOHCTPYKIIUN TOPMO3HOU CUCTEMBI -
o0ecreunTh HaACKHYI0 pabOTy TOPMO3HOM CHUCTEMBI. JTa 3ajaya periaeTcs
cnenyromuM oOpaszom. [lpemmaraercs yCTaHOBHUTH 3aJHHH JTUCKOBBIA TOPMO3
BMECTO CTaHAApTHOTO OapabaHHOTO TOPMO3a.

JIACKOBBIM MEXaHU3M TOPMO3a HMEET HECKOJIbKO MPEUMYIIECTB IEepe.
MEXaHU3MOM OapabaHHbBIM:

IIpy HarpeBaHMM XapAaKTEPUCTUKH JUCKOBOTO TOPMO3a JOCTAaTOYHO
cTaOWIIbHbIE, a 0apabaHHbIE TOPMO3a CHUKAIOTCS;

TemnepaTypHble CTOMKOCTH AUCKOB 00Jiee BBICOKH, OCOOEHHO IIOTOMY, YTO
MX MOJKHO JIETYE U JTy4llIe OXJIaJUTh;

bonee Bbicokoe 3(P(PEKTUBHOE TOPMOKEHHUE TMO3BOJSIET CHU3UTh MYTh
TOPMO34;

N3meHeHnne Beca U pa3MeEpPOB;

[ToBbiIEHUE YYBCTBUTEIBHOCTH TOPMO30B 17} MIOBBIIICHHE
UH(OPMATUBHOCTH;

YMeHblIlIaeTcs BpeMsi MOMEHTA Peakliii padoThl;

W3HollIeHHbIE KOJOJKM TMPOCTO 3aMEHSAIOT, Ha OapabaHax MPUXOJUTCS
MpuiIaraTh yCWJIWs JUIsl MOJATOHKM KOJIOAOK JJisi TOrO, YTOObI OHU OJENUCh Ha
OapabaHsbl.

Oxoiio 70 MpOLIEHTOB KUHETHUECKUX SHEPTUN aBTOMOOWIIS TacAT NepeIHue
TOPMO3a, 3aIHUE TOPMO3a CHIXKAIOT Harpy3Ky NepeIHUX JUCKOB;

TemnepaTypHoe pacIIMpEHUE HE BIUSAET HA KayeCTBO MPHIKUMAIOLIEHCS

TOPMO3HOM ITOBEPXHOCTH.
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2 KoHcTpyKTOpCKAas 4acTh

2.1 TsaroBo-qTuHAMUYECKMHA pacyeT aBTOMOOUJIS

2.1.1 UcxoaHbie JaHHBIE

CUHCTIO BEITYIIIMX KOJIEC 1vvveesvreesssreessssseesssssessssssnssssssessssssssssssssssssssssssesssnsnees Ng=2
COOCTBEHHAT MACCA, KT ....eeeieeeerrsrsnniessesssrsesssssssssessssssssssssssssssessssssssssnes m, = 1088
J X)) 07 e (7o =10 TR (ST U SUPPPPRROTRN 5
MaKCHUMAITBHAS CKOPOCTD, M/Curvveirvrvesisieessisseeesssressssssnesssnsesssssesssssenens Vmax = 51,67
MakcuMalibHasi 9aCTOTa BPAICHUS KOJICH. BAJIA, PATY/C .vvvvvrvverernenen. wmax = 680,7
MuHMMaIbHAs YacTOTa BPAIICHHS KOJICH. BAJIA, PAMI/Cuuvvrreeieveeeeiiveeeaenens @in = 88
KoadduimeHT adpoiuHAMHUYIECKOTO COMMPOTUBIICHUS «..vvvveevveeesvveeeanenss Cx=0,38
BennunHa MakCUMaJIbHO TIPEOJ0IEBAEMOTO MOIBEMA ....vvvvveeeeirvvrenennn Amax = 0,20
KoadduimeHT mosie3H0ro 1eUCTBUS TPAHCMUCCHH ...cvvvveeeeveeeeireeeenen e = 0,91
T17011a/1b TIOMEPEYHOTO CEUEHUS, M. ..vvereerrereresseesessssseseisssssessssssssessns H=2,00
Koa(pPUIIEHT CONPOTUBICHUSI KAUEHUEO ....cvvveeririeireennreesnnenaneeesnneenes fio =0,010
Uucio mepesiad B KOPOOKE TTEPEIAU ..veuvreresrreresssrreesssressssssesssssesssssesssssesesssseessnes 5

Pacnipenenenne maccsl aBTOMOOUIIA 110 OCAM, % :

110011156 £ I 010 S PP P PP PP 51
D105 0 0 0 0 Yo) U 49
TIIOTHOCTD BOBIYX, KI/M> ...evivieieveeiitesesesssesstesssessstessssesssssssssessssessssens 0=1,293
[TTOTHOCTD TOTITHBA, KT/TT...c.veeveeireanrieieesieesieesinesnseesseesseesseessnesnneenes o =0,72»[2]

2.1.2 IloATroTOBKA HCXOAHBIX JAHHBIX JJIfl TATOBOI0 pacuéra

«a) OnpeneneHre MOJHOTO Beca U €ro pacipeiecHue 1o ocsim»[2]

G,=G,+G, +G,, (1)

«rne G, - cOOCTBEHHBIH BEC aBTOMOOMIIS,
G, - Bec maccaxupos;
Gs - Bec Oaraxa;»[2]

G, =m, -g=1088 - 9,807 = 10670 H (2)
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G,=G,-5=m,-g-5=75-9,807-5=3678 H 3)

G, =G, -5=m,-g-5=10-9,807-5=490 H (4)
G, =10670 + 3678 + 490 = 14838 H (5)

G,=G, - 51=14838-51=7567 H (6)
G,=G, 49=14838-49=7270 H ©)

«0) ITox6op muH

[IuHbl BRIOMpAIOTCA MO HArpy3Ke, NPUXOMASIIEHCS Ha KOJECO C MOMOUIBIO
KpaTkoro aBToMOOMIBHOTO CcripaBOYHHKA [6]

Ha aBTOMOOMIIE yCTaHOBJICHBI paguanbHbie Hbl 185/65 R14.»[2]

r,=r, =(05-d+x-1-B)-107, (8)

«rae I — paauyc KadyeHus Kojeca;

I'cr — CTATUYECKHUM paguycC KoJieca;

B = 185 — mmpuna npodusis, mm;

k = 0,65 — oTHOIIEHNE BHICOTHI MPOQPUIIS K IIHUPUHE TPOPUIIS;
d = 355,6— mocago4HbIi AHAMETpP, MM;

A = 0,85— ko3 dunmeHT THa MUHBL»[2]

e =Ter = (0,5 355,6 + 0,65 - 0,85 - 1895) - 10°=0,294 m (9)

2.1.3 OnpeneneHue nepegaTovuHOro YucJjia rjiaBHoOM nepeaavu

Nk . Oyax (10)

YTU, V|
K MAX

«rme U, - mepegaTtodHoe YMCIIO BBHICIICH Mepenayn B KOpoOKe mepenad, Ha

KOTOpOH  oOecneuynBaeTcsi MaKCUMallbHas CKopocThb. IlpumMeM 3HaueHue

nepeaaTouHoe yuciio Beiciier nepenaun KI1 pasubim 0,784, »[2]
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U ~(0,294 - 680,7) /(0,784 - 51,67) = 3,938 (11)
2.1.4 BHelIHSIAA CKOPOCTHAS XapPAKTEPUCTHUKA IBUTATEISI
«OmnpegensieM MOIIHOCTh JBUTATENs, OOECICUMBAIONIYIO JIBUKEHUE C
3a/ITaHHOM MaKCHMAaJIbHOW CKOPOCTBIO MPU 3aJJaHHOM JOPOKHOM COIPOTHBJICHHUHU.
»[2]
1

C. .
Nv:_'(GA°l//v 'VMAx+ sz'H'anij! (12)
e

«rae ¥, - KOo3(p(UUUEHT CONPOTHUBIECHUS JOPOTH NPU MAKCUMAJIbHOM

CKOPOCTH aBTOMOOHJIS.
JIJIsl JTIETKOBBIX aBTOMOOWJICH MPUHUMAETCS, YTO MaKCHMaJlbHAs CKOPOCTH
JOCTUTAETCS Ha IPSIMOJIMHEHHOM y4acTKe, U3 Yero ClIeayeT, uTo: »[2]

v, = fo '(1"*_ ;/gaxoj (13)

v, =0,010 - (1 + 51,672 / 2000) = 0,023
N, = (14838 - 0,023 - 51,67 + 0,38 - 1,293 - 2,00 - 51,67°/2)/0,91 = 95983
Bt

N, = N,
W asA+b A -c 28

(14)

«rae a, b, ¢ — smnupudeckue k03GGUITUEHTHI (1715 IETKOBBIX aBTOMOOHIIEH ¢
KapOHOpaTOpHBIM JBUTaTeseM a, b, ¢ = 1), A=, [ ®, (npumem A=1,05). »[2]

N, = 95983 / (1-1,05+1-1,05%-1-1,05% =96478 Br (15)

«BHEMHIOI XapaKTepUCTHKY JABUTATENsI C JOCTATOYHON TOUHOCTHIO MOKHO

ornpenenuTh 1o dopmysie Jleriaepmana: »[2]

2 3
Ne:NMAX-{Cl @, +CZ(“’€] —(“’” (16)
a)N a)N a)N

«rae C1 = C2 = 1 - k0o QPUIMEeHTHI XapaKTepU3yIOLUe THIT JBUTATEIS.
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Omnpenenenre 3HAYCHUN KPYTAIIETO MOMEHTA MPOU3BOAUTCS 1O (hopmyre:

»[2] PacueTHbl nanHbIe B TabuIE 1.

Me=— (17)

Tabnuua 1 - BHenHss ckopocTHas XapaKTEPUCTHKA

O6op. nBc, VY. ckopocTb, Mous, s, kBt | M ase, Ha
00/MuH pan/c
845 88 14,6 166,3
1290 135 23,4 173,4
1750 182 32,6 178,9
2180 229 419 182,8
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 559 931 166,5
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 ABHUTATENS, 00/MUH; »[2]

30 o,

e .

/A

(18)

2.1.5 Onpenenenue nepegaToOYHbIX YncesJ KOPOOKH nepeaayqy

«IlepenaroyHoe YMCIO IEPBOM MEpeAadyd ONPEAENsIeTCs] MO 33aJaHHOMY
MaKCUMaJbHOMY JIOPOKHOMY COIIPOTUBIIEHUIO U MAKCUMAJIbBHOMY THHAMUYECKOMY
dakTopy Ha TIepBOH Mepeaaye.

B cOOTBETCTBHU C ATUM JIOJKHBI BBITIOJIHSTCS CICIYIOIINE YCIOBUS: »[2]

1)U > GA"//MAx'rK
12

Y U (19)

max " Tp Yo
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«rae Y, - KOG UIHEHT CONpPOTHUBIEHUS AOPOTH HPU MAKCHUMAaJIbHOM
CKOPOCTH aBTOMOOMJISL ¢ y4ETOM BBLIJICUEHBI IIPEOI0JIEBAEMOT0 MOAbEMa»[2]
(Vinx = B T Qe =W+ Q).
V., =0,023+0,20 = 0,223 (20)
U, > 14838 - 0,223 - 0,294 / (186,0 - 0,91 - 3,938) = 1,601

G .o
YU, <ot rU (21)

max * Mrp 0

«rae G, - cuennoii Bec aBromobmian[2] (G, =G, -m, = 7567 - 0,9 = 7450 H,
m, - «xodhduuueHT mnepepacnpeneieHnus HArpy3Kd Ha IepenHue Koiéca),

@ - xo3ddunuent cuerienus (¢ = 0,8). »[2]

U; <7450-0,8-0,294 / (186,0 - 0,91 - 3,938) = 3,636
«ITpumMem 3Ha4YeHue repBoi mepenayun pasubiM: U, = 3,600,

3HaueHus: npoMexkyTouHbIX cTyneHei KII paccunTeiBaroTcs Ha OCHOBAaHHUH
3aKOHA F€OMETPUYECKON MMPOTPECCUMU:

3HaMeHaTeIb FeOMETPUIECKOI MPOrpeccuu paBeH: »[2]

q=(U,/U,)"* = (3,600/0,784)" = 1,464 (22)
U, =U,/q=3,600/ 1,464 = 2,450; (23)
U,=U,/q=2,459 / 1,464 = 1,680; (24)
U, =U,/q=1,680 /1,464 = 1,148; (25)

Us = 0,784. (26)

2.1.6 CxopocTb ABMKEHUSI ABTOMOOMJISI HA Pa3/IMYHBIX Nepeaavyax
«OmnpenensieM BO3MOXHBIE 3HAUYEHHMs] CKOPOCTM Ha KaXJAOW Iepenade B
3aBHCUMOCTHU OT 00OPOTOB KOJICH Bajia: »[2]

n,-rg

V, =0,377 - (27)

ki1 "o

PacuerHs! nanaeie B Tadue 2 v Tadaume 3.
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Tabnuma 2 - CkopocTh aBTOMOOWIISI HA PA3IMYHBIX Iepeadax

Obop. Ckop.nHa | Ckop.Ha | Ckop.Ha | Ckop.Ha | Ckop.Ha
AIBC, 1 mep, M/c | 2 mep, m/c | 3 mep, m/c | 4 iep, M/c | 5 mep, m/c
00/MuH
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 55 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 7,7 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 44,3
4890 10,6 15,6 22,8 33,4 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 44,3 64,9
2.1.7 Cuna Tru Ha BeIylux KoJaécax
F, = MUy, Y 17
r-K
«Tabmuua 3 - Taroseiii Oamanc
O6op. =
TBC, TaruHa | FTarmuva | Frarmaa | Ftarm va | F Tarm Ha
o6/ MK 1 mep, H 2 nep, H 3 nep, H 4 nep, H S mep, 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
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2.1.8 Cuiibl cOnpoTHBJICHUS] ABHKEHHUIO

Cua conpoTHBIICHHS BO3IyXY: »[2]

FB:H 'pB'Cx

2
Va

«Cwuiia CONPOTUBIICHUS KaYCHUIO: »[2]

F. =G, f;

fo=f -1+5-10%-V?).

(29)

(30)

(31)

«IlonyueHHble AaHHBIE 3aHOCUM B Tabnuiyy 4 u crpouMm rpaduku

3aBUCUMOCTHU CUJI COIMPOTUBIICHHA OT CKOPOCTH.

Ta6numa 4 - Cuibl CONPOTUBIICHUS JIBHYKCHHUIO

Ckop-Tb, F comp. F comp. > F comp.

M/C Bo31, H kau-1o, H | nBmxk-ro, H
0 0 162 162
5 12 164 177
10 49 170 220
15 111 181 291
20 197 195 391
25 307 213 520
30 4472 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 Innamuyeckuii paxrop
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D =" (33) »[2]

«ITo 3Tum hopmynam U JaHHBIM CHIIOBOTO OaiaHCa PaCCUUTHIBAIOT U CTPOST
IMHAMUYECKYIO0 XapaKTepPUCTUKY aBTOMOOWJIS, KOTOpas SBJsieTCs rpadpuyuecKum
M300paXKeHNEeM 3aBUCUMOCTH TUHAMU4ecKoro (aktopa D oT ckopocTu JBUKEHUS
Ipy pa3IUyYHBIX Iepelayax B KOpPOOKe TMepenay W TpU TOJHOM 3arpyske

aBromoOusi. JlanHble pacuéra 3aHOCAT B TAOJIUILY S U MPEACTABISAIOT TpadUUECKH.

Tabnuma 5 - lunamuueckuii pakTop Ha mepegadax

O6op. Jun-i Jun-i Jun-it JnH-1 JluH-i
IIBC, daktop Ha ¢dakTop Ha (dakTop Ha (dakTop Ha dakrop Ha
00/MuH Imep 2nep 3nep 4nep Smep
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 YckopeHusi aBTOMOOMIISE

J:(D_\P)g
5 ]

BP

(34)

e O, - KoOQOUIUMEHT yueTa BpallaroIIUXCs Mace,

Y - ko3 dUIMEHT CyMMapHOTO COTPOTUBIICHUS T0POTH. »[2]

W=1Ff+i
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«1 — BenmmumHa npeojrosieBaeMoro noabeéma (1 = 0). »[2]

PacuerHb! nanaeie B Ta0uIe 6.

5BP =1+ (51 +52 'Ulzm)’

(35)

«rae 0, - kodh¢uimeHT yuéra BpAIIAOMIUXCS Macc Kouée; O, -

ko3¢ durmeHT yuéra Bpararommxcs Mace asurarens: o, =0, = 0,03.

Tabnumna 6 - KoadgdunmeHnT yuyera BpalarImxcs Mace

Ul U2 U3 U4 U5
oNHL 1,419 1,211 1,115 1,070 1,048
PacdetHs! nannpie B Tabnuie 7 1 tabauie 8 .
Tabnuua 7 - YckopeHue aBToMoOUIIsl Ha TIepeiayax
06 ngc, YCIK ?1% Ha VYckop. Ha | Yckop. Ha | Yckop. Ha | YCKOp. Ha
00/MuH M /CE’ 2 mep, m/c? | 3 mep, m/c? | 4 mep, m/c? | 5 mep, 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 -
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2.1.11 BestnuuHbI 00paTHBIE YCKOPEHUSIM ABTOMOOWJIA

Tabnuma 8 - BenmmunHbl 00paTHBIE YCKOPEHHUSIM aBTOMOOUIISI»|2 ]

O6op O6p.yckop. | OOp.yckop. | OO6p.yckop. | O6p.yckop. | OOp.yckop.
IIBC, Ha lmep, Ha 2mep, Ha 3mep, Ha 4nep, Ha Step,
00/MuH c2/m 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 -

2.1.12 Bpems ¥ myTh pa3roHa
«Bpemst u myTh pa3roHa aBTOMOOWJISI OIpejaesiieM rpadoaHaATUTUYECKUM
crioco6om. CMbICT 3TOTO crocoba B 3aMeHe MHTETPUPOBAHKS CyMMOM KOHEUHBIX

BeIMUUH: »[2]

V|+1 1 1

At = I —adV = —| - (V,-V). (36)
v ] Jer )i

«C 2TOH 1IEeTBI0 KPUBYIO OOpPaTHBIX YCKOPEHUN pa30MBarOT HA HHTEPBAJIBI U

CUUMTAIOT, YTO B KaXXIAOM HHTCPBAJIC aBTOMO6I/IJ'IB pasrowsaCcTCsa C¢ MIMOCTOSAHHBIM

YCKOpEHUEM J = const, KoTopoMy COOTBETCTBYIOT 3HaueHus (1/]) = const. Dtu

BEJIMYMHBI MOYKHO ONPEACIUTH CACIYIONUM 00pa3zom: »[2]

( 1 J Wi+, 37

2

Jer
«TIe K — IMOPSAKOBBIA HOMEP MHTEPBAJIA.
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3amMeHsss TOYHOE 3HAYeHHUe IIomaan no kpuBoi (1/]) B unrepBane 4V, Ha
3HAYCHHUE TUIOIIAM MPSMOYToJibHUKA cO cTopoHaMu 4V U (1/jcp)y , IEpEeX0auM K
npUOIMKEHHOMY HHTETPUPOBAHUIO: »[2]

At {LJ V-V, (38)

Jer K

1= Aty, b=At1 + Atp, t,= ZAtK .

K=l

«rae t;— Bpems pa3rona ot ckopoctu Vo 10 ckopoctH Vi,
t,— Bpems pasrona 0 ckopoctu Vo,
PesynbraTel pacyéra, B COOTBETCTBUH C BHIOpAHHBIM MacIITaboMm rpaduka

NpHUBeICHBI B Ta0mIe 9: »[2]

Tabnuua 9 - Bpemst pasrona aBToMoOuUIIs

parl. ITmom,

CK(i), M/C MM2III Bp.t,c
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 23,4
0-45 6130 30,6

«AHaAJOTHYHBIM 00pa3oM TMPOBOAUTCA TIpadHUUECKOe HHTESTPHUPOBAHUE
3apucumocty t = f(V) mast momyueHust 3aBUCUMOCTH IyTH Pa3roHa S OT CKOPOCTH
aBTOMOOMJIAL.

B mannom ciydae kpuas t = f(V) pazouBaercs Ha HHTEPBAJbBI [0 BPEMEHH,
JUTSL KQXKJI0TO U3 KOTOPBIX HAXOJSATCS COOTBETCTBYIOIIHE 3HAUCHUS V cpk.

[Tnomane s1MeMEHTapHOTO MPSMOYTOJIbHUKA B HHTEpBasie Al €CTh MyTh,
KOTOPBIH TMPOXOAUT aBTOMOOWIIb OT OTMETKH 1.1 JO OTMETKH l,, NIBHTrasch c

MOCTOSTHHON CKOPOCTBIO Vpx.
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Benuuuna miomaan 3JICMCHTAPHOIO IMPAMOYTIOJIbHUKA  OIPCACIIACTCS

CIIeYIOIIKUM 00pa3oM : »[2]

AS =V, - (tk _tk—l):VCPk A (39)
«rme kK = 1...m — mopsakoBeli HOMEp HWHTEpBaJa, M BBIOUpACTCS
MIPOU3BOJIHHO (m=n).

[Tyt pasrona ot ckopoctu Vo »[2]
10 ckopocTH Vi: S1=AS;,

10 ckopocTH Vi Sy = AS1+A4S,,
o ckopoctd Vi Sp= Y AS,
k=1

«Pe3ynbratel pacuéra 3aHocsarcs B Tabnuity 10: »[2]

Tabnuna 10 - [TyTs pasrona aBToMoOuUIIs

narl. IInom,

CKI([)p, Mm/c MMLZH TyTeS, 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 MomHocTHO# 0a1aHC
«/lns pemenus psiga BOMPOCOB, KAk, HAMPUMEpP, BHIOOP MEPEeaaTOYHOTO
yucjaa TJABHOW Iepelayd, MCCIeJOBaHWE TOIUIMBHOM  AKOHOMHUYHOCTH
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aBTOMOOWJISI, YOOHBIM SIBISIETCS aHAJIM3 MOITHOCTHOTO OajlaHca aBTOMOOWIIS,

KOTOPBIi BbIpaxkaeTcsi ypaBHEHUEM: »[2]

N, =N, -77,=N +N,+N,+N,, (40)

«Nt - MoOmIIHOCTB, 3aTpauymBaeMas Ha TMPEOJOJICHUE COMPOTUBICHUS
Ka4yeHHUIO;

N - MOIITHOCTB, 3aTpauynBaeMas Ha MPEOJIOJICHHE COMPOTUBIICHUS BO3yXa;

N7 - MOIIIHOCTB, 3aTpaurBaeMast Ha ipeozoicHue moabeMa (N = 0);

N; - MoIIHOCTB, 3aTpaunBaeMas Ha yckopeHue aBTomoomis (Ni= 0).

DTO ypaBHEHHE MOKA3bIBAET, KaK PaCIPEACIIIeTCS MOITHOCTD, pa3BUBacMast
HAa BEOyIIUX KoJecaX aBTOMOOWIIS, IO PAa3IMYHBIM COMNPOTUBICHUSIM
JIBYDKEHUI0. [ 2]

Pacuernbie nanusie B Ta0auue 11 u Tadbmune 12

Tab6manma 11 - MomHocTHOM OajtaHC

Obop. Mouis. Ha
oé[/ifl:m Ko1., KBT
840 13,2
1290 21,2
1740 29,4
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
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Tabnuma 12 - MomHOCTh COMPOTUBIICHUS ABUKCHHUIO

Ckop., Morms. comp. MorrH. cormp. CyMM. MOIIIH.
m/c BO3I. Kad-s 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 7,7 5,3 13,0
30 13,3 7,1 20,3
35 21,1 9,2 30,2
40 31,4 11,7 43,1
45 448 14,7 59,5
50 61,4 18,3 79,7
55 81,7 22,4 104,2
60 106,1 27,3 133,4
65 134,9 32,8 167,8

2.1.14 TomJIMBHO-3KOHOMHMYECKAS XaPAKTePUCTUKA

«ist  mosryyeHus
paccuuTarh pacxo]l TOIJIMBA MPHU JIBMXKEHUW aBTOMOOWIISI Ha BBICIIEH Mepeaade Mo

FOpHBOHTaHBHOﬁ Aopore € 3aaHHbIMU ITOCTOAHHBIMHU CKOPOCTAMH OT MUHHUMAJIBHO

TOIJIMBHO-KOHOMHYECKOM  XapaKTEPUCTUKU

YCTOMYUBOM 710 MAaKCUMAaIbHOM.»[2]

Qs

«rae 9cn = 290 r/(kBT-4) — MUHUMAaNBHBIN yJIEIbHBIA PacXxoj TOIUIMBA.

»[2]

_11 gemin KI/I ) KE(Nf + NB)

36000 'Va “Pr Mrp

K, =1152- 1% -1,728- 1 +1,523

K. =0,53-E?—0,753- E +1,227




«Pe3ynpTaThl pacu€ToB CBOAAT B Tabnuily 13 u npeacTaBisioT B BUIE

rpaduka.»[2]

Ta6muma 13 - [TyTeBoii pacxo/1 TOIJIMBA HA BBICIIECH Mepenadn

06(;)5.1\4;1[;31{(:, Ckop., M/c Baauenue U Brauenue E 3Haq£§He 3HanZH/Ie 3Haq51:ne

840 8,4 0,128 0,136 1,321 1,185 4,3
1290 12,9 0,155 0,208 1,282 1,143 51
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 26,4 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 15,4
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

ITo BceM pacyeTHBIM JaHHBIM ObUIM MOCTPOEHBI TPaMKH U MPEACTABICHBI B

MPUJIOAKEHUU A K JAHHOMY JIUTUIOMHOMY ITPOEKTY.

2.2 Pacyet TOPpMO3HOM CHCTEMbI AaBTOMOOMJIS

JlaHHBIE JU1s1 pacuyeTa TOPMO3HOU CUCTEMBI

2.2.1 UcxoaHble JaHHDBIC

«Macca cHapsKEHHOTO aBTOMOOHIIS ((GA), KT .vvvvvvvveeiiiieesiieeesieee e 1088.00
Harpy3ka Ha TIEPEAHIOI0 OCH ((G1), KT ..uvvieiiiiieiiiieeiiiiessieee s siiee et ieee e 554.8

BATHIOK0 OCh ((32), KT 1.uiviiiiiiiieiiiee et et 533.1
Macca aBToMoOMIIsA ¢ TOJTHOM HATPY3KOM ((G), KT .vvvevveerireeiiee e 1512.00
Harpy3ka Ha IEPEAHIOI0 OCH ((G1), KT ..vvieiiiieiiiiieaiiiieesiiee e e et 771.12

BATHIOK0 OCH ((32), KTuiiiiiiieiiiiieiiieeesiiee st e et 740.88
Bbaza aBTOMOOMIIS (L), MM ..ooiuviiiiiiiii i 2476.00
Panmnyc KQaUEHUS KOJECA (TK), MM ...ccoiuurreiireeasureeaasnnneesasneeessneesssneeessseseesnsneas 294.00



CTaTHYecKHUil PAIUYC KOJECA (TCT), MM ...vvveirieirieiiriesieeasreeessneessnessneesnee s 294.00

Bricora LT ¢ momHo# HArpy3KOH (M), MM .ooovvviiiiiiiiiiiie e 590.00
JacTUYHOM HArpy3KoH (hg), MM ..., 570.00
Macca aBToMOOMIISI ¢ YaCTUIHOU HArPY3KOM (Ga), KT ..vvvvvvvvveeiiiinsiieeenne 1143.00
Harpy3ka Ha IepeTHIOI0 OCH ((G1), KT wvvvviiiiieiiiiieisiiieessiieeesiieessieessnsseesssneas 582.93
3aITHIOIO OCH ((32), KT weveivvieiiiieiiiesiieesiieesiee e svee e 590.07 »[5]

2.2.2 PacyeTr IUCKOBOI0 TOPMO3a
«TopMO3HOI MOMEHT JIUCKOBOT'O TOPMO3a PaCCUHTHIBACTCS: »[5]

Mtl = P-i-Rcp (45)
«rme

MT; - TOpPMO3HOM MOMEHT, KI*cM ;
P - ycunue, pazBuBaeMoe poTopoM TOPMO3HOTO MexaHnusma, H ;
| - 4HCII0 IMap TPCHHUS ;

Rcp - cpenamii (3G GeKTUBHBIN) paguyc TpEHUsS! KOJIOIKH, CM. »[5]

P=(P2—P02)-S-KIJ-n (46)
«raec

P, - ycunue poTopa TOpMO3HOTO MEXaHU3Ma |
Po2 - HayanbHOE ycuiine cpabaThIBaHUsI TOPMO3HOTO MEXaHU3Ma |
S - mIoImwAaas YCHIIUS POTOPA TOPMO3HOTO MEXaHu3Ma, cM?; »[5]
T d? _ 3.14 - 32

_ 2
S = 2 2 = 7.06 cM

«KIIl - poropa TOPMO3HOTO MEXAHU3MA

N - 9UCI0 PpOTOPOB »[5]

3_p3
Rcp = G (47)

3 RZ-R?

«TIe

R1 - BHyTpeHHUI pagnyc MOBEPXHOCTH TPEHUS HAKIIAJKU, CM;
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R - HapyXHBII1 pangnyc TOBEPXHOCTU TPEHUS HAKIAIKH, CM. »[5]

oo _2 135107
PT3 35z 1072 7

«O003HaunM: »[5]

Ky=M-S-KIJ-i-Ryp-n

«[ToxcTaBuB 3HAUCHUS TOTydUM»[5]

K, =040-7.06-09-2-12.3-3 =185.28
«Torma hopmyna (1) mpumet creayromuii BUa: »[5]

MT2 =K2'(P2_P02) == 18528'(P2_1)
«ITonmyuennslie 3Hauenuss Mtl B 3aBucumoctu oT P1 3aHocum B Tabnuny 14

2.2.3 Pacuer HOpMAJILHBIX peaKIUii TOPOTH HA OCh

aBTOMOOWJISI TTPH TOPMOKCHHUM»[D]

G, h,
R1—61+?a'fg']
(48)
h
R, =G _a.9,
2 2+ I ]

«rge  Riu R - HOopmanbHble peakuuy JeHCTBYIOLIME HA TIEPETHION0 U 33 THIO0
OCH aBTOMOOMJIA, KT
G1 u G, - Harpy3Kka Ha NIepPEeHIO U 3a/IHIOI0 OCH aBTOMOOWIIS, KT ;
Ga - macca aBTOMOOMIIS, KT ;
L - 6a3a aBTOMOOMIIS, CM ;
hg - BEICOTA IIEHTpA TSHKECTH, CM
0 - YCKOpEeHHE LeHTpa TskecTH, §=9.81 m/cex? ;
j - 3aMeIeHne aBTOMOOHJIA IIPU TOPMOKEHUH, M/cek? »[5]

2.2.4 HopmaJibHble peakuuu NPy MOJTHOH HATPY3Ke
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1512 59
R, =771.12 +

S8l 5e3s ) = 7711244678

1512 59

R, = 740.88 + o8l 263,

=j =740.88 +46.78 j

2.2.5 HopMaJibHbIE peakiuu pu YacTHIHO# Harpy3ke (Ga = 1655 kr)

1143 57

Ry =582.93 + - - = 582.93 + 34.41 - j
Ry = 590.07 + ==+ =~ j = 590.07 + 34.41- j

«ITonyuennsie 3Hauenus R1 1 R2 npu j = 1.....10m%/c 3aHOCHM B Tabnuiy 14.
»[5]
2.2.6 OnTUMAaJIbHOE COOTHOIIEHUE MeKIY YCHJIUAMU B NMEPeIHUX U 3aTHUX

TOPMO3axX NPH MOJTHOM MCHOJIb30BAHUHU CUEIJICHUS KOJIeca ¢ J0porom»|3S]

plle.r_k.l+1

2K, g (49)
e J
P,=R, ——-=+5.35
« Tae P1 u P; - ycunue B nepeaHux u 3aJHUX TOPMO3ax;

Ik - paguyc KaueHus kojueca, cm ; Ki u K - xapakTtepucTuku nepeaHero u

3aJHCTO TOPMO3HOI'O MCXaHHU3Ma

[ToxcraBisist M3BECTHBIC 3HAYCHUS TOTYIUM: »[5]

o . 294 j _ b
— 1 5.485.28 9.81+1_0'009 Ry-j+1

Py
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29.4 j
2-185.28 9.81

P,=R,- +535=0.018-R,"j+5.35

«ITonyuennsle 3HaueHus Py u Po npu j = 1.....10M%/c  3anOCHM B Tabnuny 14

Tabauma 14 — INoayyeHusie 3HadeHust P1 u P2»[5]

ABTOMOOWIIB C TTOJIHOM HArpy3KOH
J, M%/c Ha MepeHeH ocu J, M?/c Ha 3ajHell ocH
R1 P1 Y B R2 P2 M
1 2 3 4 5 6
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
1456.8 121.39 21719.7 643.3 101.38 8744.5
ABTOMOBWJIb C YACTUYHOU HATPY3KOU
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
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2.2.7 PacyeT TOPMO3HBIX CHJI, IeHCTBYIOIIMX HA MEPEIHION U 3aHIOI0

OCH MPH TOPMOKEHUH

«CKOpoCTH mepeMeIIeHNsT TPAHCIIOPTHBIX CPEJICTB B HBIHEIITHEM MHUPE U BCE
Hanboyiee YBETMYMBAIOIIASACS HACHIIIICHHOCTh IMEPEMEIECHUS 3ampalinBaioT
TIOBBIIIICHHOTO BHUMaHUS K CTaOMIILHOCTH TIepeMeIleHrus. B MOMEHTe MOsSBICHHS
AKCTPEHHON OOCTAaHOBKE IMOBHIIIICHHBIC TPEOOBAHMS MPEIBSIBISAIOTCS K (hakTOpam,
rapaHTUPYIOIIUM aKTUBHYIO (paboyasi TOpMO3Has CUCTEMa) U MacCUBHYIO (Oamiep,
nojymka 0e30MacHOCTH) HaAEKHOCTh aBTOMOOWIS. PaboTa TOPMO3HON CXEeMbI
HeoOXoauMa yJIOBJIETBOPATH BCeM 00s3aTenbcTBaM Han&xHOCTH. [loaTomy-To
3a/ilauedl JaHHOTO MPOEKTa PACCMATPUBAETCS OCHAIICHHE aBTOMOOMJISI TOPMO3HOM
CHUCTEMOM YCTPaHSIONMIECH CITy4aliHOCTh MOSBICHUS HETOJIaA0K. BaXHBIM acieKTOM
B PEryJMpOBaHUU HAAE&HKHOCTU JBUKEHUS sBIAeTCS Oe30Tka3zHas pabora
TOPMO3HBIX CHCTEM aBTOMOOWJIHLHOTO aBTOTPAHCIIOPTAa, XapaKTEePU3YEMBIX

HEU3MEHHO JICHCTBEHHOCTHIO TOPMOKCHHS. »[12]
Z'MT]_ 2'K1'(P1_1)

Ty
Tk Tk

Tk Tk

«rue T1m T, - TOopMO3Has cUila HA IEpEIHEN U 3aJHEN OCH, KT
P; — ycunme potopa nepenHero TOpMO3HOro MexaHu3Ma
P, — ycunne potopa 3aHer0 TOPMO3HOTO MeXaHu3Ma»[5]
2.2.8 PacueTt py4HoOro Topmo3a
«Topmo3Has cuina, HeoOXoaumast ISl yAepKaHusl aBTOMOOUJISL Ha YKIIOHE
18%»[5]
Pr = Ga *sina (51)

«rae oL - YroJ1 YKJIOHA, rpaf. »[5]

Pr=1512 *sin110°12’= 1512 *0.1771 = 371.9ke

«TopMO3HOI MOMEHT Ha KoJjiece»[5]

My = Pl (52)
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«rae ICT - CTATHYECKHUN painyc Kojieca, cM. »[5]

M. = 371,9-29,4
T 2
Mt =M.+ M2 =F *rt+F,*rt
Tac Fl = Al*(Ql - Pl'[p)

= 5987,8 kr - cm

F2 = A2*(Q2 - Prip)

«rac

Q1 1 Q; - ycuime nprwkuMa KoJIOJIOK, IPUBEICHHOE K OCH, KT. »[5]

Mt =A1*(QL-Pnp) *rt + A2 * (Q2 - Pnp) * rt

h,+hg hy+hs

Q1 =N o +h, Q2 =Ny~ hyt+hy (53)
«rae NI 1 N2 - cXKMMHOE yCHIIHe KOJI0I0K. »[5]
= N, -1 — N.. . Lo(hs—he)
Np=Npoie N = Ny T (54)
«IToacrasisas (31) B (30) momyuum: »[5]
_ n . Lt hpthe _ 142 85451 _ _
Qr =Ny hs—hg hi+th, Ny 7,6-51 9,4+85 4,32 Nr
_ LT " (hs - h6) hz + h5 _ 14‘,2 " (7,6 - 5,1) 8,5 + 7,6 _
Q2 =N hs —hg hy+h, ' 7,6 — 5,1 9,4+85 421Ny
Torma; Mr=4.73-(32:Nt-16.98) - 4.72 + 1.35 - (21-N1 - 16.98) - 4.72 =
= 96.45-Nt - 379.09 + 26.83-NT - 108.20 = 123.28-Nt - 487.29
_ Bb
B, = 21, (55)

«rme Py - ycunume co3gaBaemMoe TOJIKATeNIeM POTOpPa, KT ;
Pp — ycuine snextpomMoTopa TopMo3a, Kr. »[5]
Nt =Py *KI[] (12)

«rae NT - IPMKUMHOE YCHIIUE KOJIOJOK, KT. »[5]
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123,28 - KIIA - B, -

p
— 487,29
2-1,

Mp = 123.28 - P, - KIIJ — 487,29 =

. 123,28-0.8-24.0- P,
T 2-3.55

— 487,29 = 333.38- B, — 487.29

T.e. 5987.8=2333.38%Pp-487.29 — Pp=19.42 ke
«Takum o0Opa3oMm i yaep:kaHus aBTOMOOWIISL C TOJTHOW Harpy3Kkoil Ha

ykione 18% mocrarouno ycunusin[5] Pp = 19.42 kr.

BeiBoa: B pe3ynbrare mpoBeAEHHBIX pacyeTOB ObLIO YCTAHOBIEHO, YTO
aBTOMOOMJIb, B KOTOPOM BHEAPEHBl MOJEPHU3UPOBAHHBIE 3a/JHUE JIMCKOBBIC
TOPMO3HBIE MEXAaHU3MBbI, COOTBETCTBYET BCEM TPEOOBAHUSAM, YCTAHOBJIECHHBIM B

[TpaBumne N13 IIpaBun OOH 0 TOpMO3HBIX cUCTEMaX JIETKOBBIX MAIIIVH.
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3 be3onacHoOCTh U DKOJOTHYHOCTH 00HLEKTA

Bonbliryto 4acTh *KU3HU YEJIOBEKA MPOUCXOIUT B aHTPOIIOTEHHBIX CUCTEMAX.
AKTUBHBIE XO34MCTBEHHBIE MEPOIPUATHS - OCBAMBATh HOBBIE TEPPUTOPUHU,
«mpeodpa3oBaTh MPUPOIY», CO3/1aBaTh MCKYCCTBEHHBIE DKOCHUCTEMBI, TaKHE KakK
ropoJi, HeM30E€KHO MPUBOIIIIHA K YCYTyOJICHUIO COCTOSIHUAS KOJIOTHYECKOU CPEIIbI
Y COOTBETCTBEHHO, KAUECTBA KU3HU YEJIOBEKA.

ABTOTpPAaKTOPHBIE CEIbXO03MPEAIPUSATHUS o KOoH(HTypanuu,
MECTOPACIIONOKEHNI0,  (DYHKIIMOHMPOBAHUIO  MPOMBIIUICHHOTO  Mepuojaa
M0JIPa3yMEBAIOTCSl TEXHOTEHHBIMHU UCTOKAMHU JIJIs1 JTFOOBIX 3aCENEHHBIX MTyHKTOB.

Oco0eHHOCTh aBTOTPAHCHMOPTHBIX MNPEANPUITHI IO OXpaHe TpyJda - Ha
OTPaHUYCHHOM Yy4YacTKE HMMEeTCsl OOJIbIIIOE YHKCIO UHMKIOB IPOU3BOJACTBA, B
KOTOPBIX BBIMOJIHSIOTCS PEMOHT, TTOMBIBKAa, OKpacka, MOHTaX, TECTUPOBAHHUE U
MHBIE pa0bOTBHI.

Oty BUABl pabOT CBsI3aHBI C OMACHBIM M BPEAHBIM IMPOU3BOJCTBEHHBIM
(dhakTOpOM, BO3JICHCTBYIOIIMM Ha YEJIOBEKA BO BpeMsl pabOThI, U C ONpeIeIEHHBIM
JNABJICHHEM OKpY)Karolmenh cpeapl - CTOYHbIC, JIMBHEBOJABI, BO31YyXa,
BBIOPACHIBAEMOT0 M3 BEHTUJISIIUOHHBIX CUCTEM, CTOSSHOK aBTOOYCOB, aBTOMOOUJIEH
U TOpAYUX 1EXOB W Tak janee. [loaTomy HEOOXOAMMO YETKOE HHKEHEPHOE
pelieHre 3ajad, HampaBlIEHHBIX Ha oOecreueHue Oe30MacHOCTH JIIoJEeH B
MPOU3BOJICTBE U CHUIKEHHE AHTPOMOTEHHOTO BO3ACHCTBUS aBTOTPAHCHOPTHBIX
NpEeanpusTANA K OKpY>Karoleu cpene. B mpoiecce paboThl yenoBek oOpaiaercs K
o0BeKTaM TpyJa, K OPYIUsAM TPyJa, K OCTaIbHBIM JIoAsM. K ToMy ke Ha Hero
BO3JICCTBYIOT BCEBO3MOJXKHBIC ACIEKTHI MPOMBINIICHHON OOCTaHOBKE, TaM TIJe
TBOPUTCS JIEATEIIBHOCTh: TEIJIOEMKOCTH, CHIPOCTH U JBHKEHHUS BO3/1yXa, 3BYKa,
BUOpalluM, BPEIHBIX BellecTB. Bce 3TO B 1eIOM XapakTepuszyeT OmnpeeaEHHbIe
YCJIOBUSI TPYAa YETOBEKA. bobliast 4acTh TPYIOBBIX YCIOBUM 3aBUCHUT OT 3I0POBbSI
1 pabOTOCTIOCOOHOCTH YEJIOBEKA, OT €ro OTHOIICHUS K paboTe U OT pe3yIbTaTOB
Tpyna  yenoBeka. [lpm  mimoxoih ~ oOCTaHOBKE  pE3KO  yXyJUIaeTcs
MPOU3BOAUTEIILHOCTh Pa0OThI W BO3HHUKAIOT TPEANOCHUIKM K TpaBMaM W

poQeCCHOHATILHBIM 3a00JICBAHHSIM.
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3.1 Onucanue NPOU3BOJACTBEHHOI0 YYACTKA

Cxema yuyacTka cOOpKHM MOKa3aHa Ha pucyHke 6. OmacHble (hakTOpHI B

Tabnuie 15.

10

11

1-mecTo st OT/ABIXA; 2-CBEPIAUIBHBIN CTAHOK; 3-TIpecc; 4-KOHPOJIBHBINA CTEH/T;
S-KOHTPOJIBHBIN CTEH]T; 6-0a1aHCUPOBOYHBIN CTAHOK; 7-KJICTIAJIbHBIN TOJTyaBTOMAT;
8-KoHTEeIHep ¢ 3aroToBKaMu; 9-koHTelHep ¢ aetansmu; 10-T0KyMeHTaIus;

11-paGouee mecTo.

Pucynok 6 — Dcku3 pabouero ygactka
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3.2 AHAJIN3 ONACHBIX U BPEAHBIX POU3BOACTBEHHBIX (PAKTOPOB

Tabnuua 15 - OnacHeie 1 BpeHbIe PaKTOPbI IPOU3BOICTBA

Haumenosanue BosaeiictBue OBII® na
OBII® OpraHu3M 4YeJIOBEKa
1) [ToBbIIICHHBIH YPOBEHB IIIyMa. 1) Bo3aeiicTBue Ha opraHsl ciyxa, TUnodus u

CEep/ICYHO-COCY/IUCTYIO CHCTEMY.

2) IloBpllIEHHBIN YPOBEHb BUOpALUil. 2) Hapymenus BectuOyssipHOTO amnmnapara,

1) IloBblIIEHHBIN YPOBEHD LITyMa 1) BozneiicTBue Ha opraHsbl ciryxa, THnodus u
CEPJICYHO-COCYAUCTYIO CUCTEMY.

2) [loBellIEHHBIN YpOBEHb BUOpALIUi 2) Hapymienue BecTuOyssipHOro anmnapara,
BbI3bIBACT SIBJICHUE PE30HAHCA, BO3/IEHCTBYET Ha
COCYJIUCTYIO CUCTEMY.

3) Tepmuueckoe (0k0ru, NEpErpes),

1) [TogBuXXHBIC TEeTATH. 1) TpaBmaTu3m.
2) HanpsbxkeHue 3puTeNbHbIX aHAIM3aTOPOB. 2) CHIKeHUe 3peHHsl, yTOMIISIEMOCTh, TOJIOBHAS
00J1b, Pa3IPAKUTEIHLHOCTD, HEPBHOE HATIPSKCHUE

cTpecc.
1) IloBbIlIeHHBIN YPOBEHD LITyMa. 1) Bo3naeiicTBue Ha oprassl ciiyxa, TUIIOGU3,
CEPAECYHO-COCYAUCTYIO CUCTEMY.
2) TloBbIIICHHBIN YPOBEHD BUOPAIIHiA. 2) Hapymienus BecTuOynsspHOTO amnmapara,

BBI3BIBACT ABJICHHUC PE30HAHCA, BOBHCﬁCTByeT Ha

9) HanpsikeHue 3pUTEIbHBIX aHATU3aTOPOB. 9) CHukeHue 3peHus, IepeyTOMIICHHE TJ1a3,
roJIOBHAsI 00JIb, pa3IpaXKUTEIbHOCTh, HEPBHOEN| 7 ]
MepeHanpsHKEHUE, CTpecc.

3.3 BozageiicTBHMe BpeAHbIX M ONACHBIX (AKTOPOB NPOM3BOACTBA HA

PadbOTHHUKOB

«/IBmkeHrne MalMH W MEXaHW3MOB, TIOABIDKHBIX 4YacTed  TEXHUKH,
MEePEABMKHBIX M3JIEIHI U 3aTOTOBOK MPH HETPABUILHOM COOJIOJICHUN MEpP 3aIUThI
MOKET BBI3BATh MEPEIOMBI, YIITHOBI, CCAUHBI, CCAMHBI U TaK JaJIe€ B Pa3IUYHBIX
OpraHax U KOHEUYHOCTSX YEJIOBEKA.

[ToBbIIIeHHAS] BIAXKHOCTH U BJIQKHOCTH BO3/IyXa B pad0deM yJacTKe.

II611p HEraTUBHO CKA3bIBACTCS HA AbIXAaTCJIbHBIX ITYTAX, KOXKC, OpraHax 3pCHHA
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Y IUUIEBAPUTEIILHOM TpakTe. llopakeHue nbliaym BEPXHETO NbIXaHWs HAa HA4YAJIBHOM
ATare COMPOBOKIAETCS 3yJIOM, MPU JUIUTEIIBHOM BMEIIATEIBCTBE BOSHUKAET Kalleb
U OTXapKUBAET TPSI3HYI0 MOKPOTY. [IbUIb B JIbIXaTENbHBIX MYTSIX MNPUBOAUT K TOMY,
YTO B HAX Pa3BUBACTCS MATOJOTMUSCKHUI MPOIECC, HA3bIBAEMbIH THEBMOHUEH. »[ 7]

[ToBbIlIeHHE TEMIIEPATYphl TOBEPXHOCTH MPUOOpa MPUBOAUT K MOBBIIIEHHOM
TEMIIEPAType MOBEPXHOCTH YEIOBEKA.

[ToBbIlIeHNHE YPOBHS IIyMa U BUOPALIUH.

Bo-nepBbix, n1ym BIHSET Ha CEPALE YeIOBeKa. BTopas creneHb BO31EMCTBUS —
opras ciyxosoro ciyxa. Ilpu nasnennu 2 x 102 I1a, narencusaocts J 10 Br, wactora
1000 I'u, yenoBek ourymaeT 00yb — O0JIE3HEHHBIH MOPOT YACTOTHI. UeI0BEK MOXKET
BOCIIpMHUMATH 3ByKOBbIe BUOpanuu ot 20 10 20 000 I'u. Haumenpias yactora 3Byka
Ro 2 10-5Pa u gactora Jo 10-12 Bt/M2 mpu 1000I't. Tpetsst cTeneHp BO3ACHCTBUS
ABJISIETCS TUIO(HU30M yenoBeka. [[axe KpaTKOBpeMeHHbIE IPeObIBaHUS B MECTaX, Ie
3BYKOBOE€ JlaBjieHue Bbilie 135 nb, B 11000M OKTaHOBOM I10JI€ 3aIIPEILEHO.

[ToBBIIIEHHOE HAIIPSHKEHUE B DJIEKTPOLIEIIH.

[ToBbIIaeTCS YpOBEHb CTATHUUYECKOW DBIECKTPOIHEPTHU. DIJIEKTPUUECKUE TOK,
IIPOXOALIME YEPE3 YEITIOBEUECKUN OPTraHn3M, OKa3bIBAIOT CIIEAYIOIIUE BO3AEHUCTBUA: -
ANEKTPOJIUTUYECKUE: PA3I0KEHUE KPOBSIHOM IIJIa3Mbl U KPOBH;

- TepMuueckue: HarpeBarTCs TKaHU, COCYAbl YEIOBEKA, HEPBBI, MOSBISIOTCS
0’KOTH, - OMOJIOTUYECKHE: pa3IpakatoTCs U BO30YKIAIOTCS JKUBbIE TKAHU OPraHu3Ma,
OHM HEIMPOMU3BOJBHO COKUPAKOT MBIIIIBI, KOTOPBIE MOTYT INPUBECTU K OCTAHOBKE
NEATEIBHOCTH OPTraHOB BIOXAa W JbIXaHWA. YBIaxHEHUE. [IOBBINICHHE BIIaXKHOCTH
COYETAETCS C IIOHMKEHHOW TEMIIEPATYPON M OYEHb CUIIBHO OXJIAXKIAET, COUYETAECTCS C
BBICOKOM TEMIIEPATYPOU — CUJIBHO IIEperpeBact.

HepocraTok miM OTCYyTCTBHE €CTECTBEHHOI'O CBETa M OCBELIECHUS pabOTHOU
30HBI, TOBBIIIEHUE MTyJIbCALNH MIOTOKA CBETA.

EcTtecTBeHHOE OCBelIeHUE 00J1aJae€T BBICOKUM OMOJIOTUYECKUM U CAHUTAPHBIM
3HAYEHHEM W CUJIBHO BIIMAET Ha IICUXOJOTHIO YEJIOBEKAa W, B KOHLE KOHLOB, Ha
IIPOU3BOJICTBEHHYIO TPAaBMAaTU3AIMI0O U TPYAOBYHO ITPOU3BOJUTEIBHOCTh. Takum
oOpa3om, B JIeTHEE BpeMs rofia, 0aroaapsi 00JIbIIOMY HCTIOIb30BAHUIO €CTECTBEHHOTO

CBCTA, KOJIMYCCTBO CJIYyHacB HCCHACTHOI'O Ciy4dasd CYHMICCTBCHHO MCHLIIC B OCCHHCC-
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3uMHee BpeMsa roaa. YrToObl 3allUTUTh OT CHENbIX JCHCTBHI  MPSMBIX
COJIHIIE3AIUTHBIX JIy4el U UX OTPAXEHHs OT OJIECTAIIEH AETaal, CBETOBBIE MPOEMBI
ITOKPBIBAKOT TOHKOM KPACKOM WJIM ITPOCTOM CTEKJIO 3aMEHSAIOT MaTOBOM. Vcrionp30BaTh
TOJIBKO MECTHOE OCBEILEHHE HE pa3pelIeHO, ITOCKOJIBKY PE3KOE€ KOHTPAaCTUPOBAHME
APKUX U HE IPKUX MECT BPEIUT 3pEHHUI0 pAOOTHUKOB, YMEHBLIAET CKOPOCTh PAOOTHI U
VMHOI/IA NPUBOJIWAT K HECYACTHBIM CiydasMm. [lyJabC CBETOBBIX NOTOKOB HETATHBHO
CKa3blBAaETCsl Ha IJa3aX 4YeJIOBEKAa, OKa3blBaeT OOJM, pa3paK€HUE, MPHUBOJAT K
CHW)KEHUU 3peHus 4enmoBeka. OcTpas KpoMKa, 3ayCEHell, LIepoXoBaTas TEXHHUKa,
MHCTPYMEHTBI M 3arOTOBKH IIPM HENPABWJIBHOM IIPUMEHEHUHM CIELIUAIBHBIX
3AIIUTHBIX MEp, HAIpHUMEP, HEXBAaTKA KOXKYXOB, MOTYT BbI3BaTh OITACHBIE TPABMBI:
ope3bl, MHPEKIUU. ITO yXyIAET NPOU3BOJIUTEILHOCTh YETOBEKA. XUMHUECKUE U
IIPOU3BOICTBEHHBIC IIBUIN.

B opranusm denoBeka NIpOHUKAIOT TOKCHYECKUE BEIIECTBA YEPE3 NbIXATEIbHbIE
OpraHbl, KUIIEYHUK U KOXKY. B Bo3myxe paOodeil KOMHAThl BABIXAIOTCA TOKCUHBI, U
BXOAAT B JI€rKkue. Ilocae HuX BcachlBatOTCA 11kl B KPOBB, PACHPOCTPAHAOTCA 110 BCEM
OpraHaM M TKaHsSIM OpPraHu3Ma, a 3aT€M IIPOUCXOJINUT OTPABJICHUE BCErO OPraHU3Ma U
OpraHoB. Slnbpl NPOHMUKAIOT B IHILEBAPUTEIBHYIO CUCTEMY, KOIZA TOKCHUYECKHE
BEIIECTBA IIOMAJAIOT Ha CIU3UCTYI0 000JOYKy poToBoiM mojoctu. Jlanee
HaIpaBJISIOTCS B MEYEHb Sbl, TJ€ YaCTH UX 00€3BPEKUBAIOT, HO OOJBIIMHCTBO UX
Pa3HOCATCS 10 BCeMy Teily. Uepes K0Ky IPOHUKAIOT BEIIECTBA, XOPOILIO PACTBOPUMBIE
B )KMpE, TaKh€ KaK OCH30JI U TETPasTUIICBUHEL. YacTh s/a 3a7ep>KUBAETCS B KETY/JIKE,
MBIIILIBI, CENE3EHKE, KOCTAX, BbI3bIBAsI OOJIC3HM.

[IpombInUIEHHAS MBLIb HA 3TOM YYaCTKE - CTaJbHas MbUIb.

Jlns opranu3zMa HauOOJbIlIasg OMACHOCTh MPEACTABISIET MEJKUE AUCIEPCHbBIE
nplieBble yacTuibl. Yactunbl giauHod 0.2-0.5 MKM 3aJIepKMBAIOTCS B BEpPXHEM
npixanuu. [lopakeHHWe MbIIM BEPXHETO ABIXaHHWS HA HAYAJIBHOM JTale CBSA3aHO C
pa3ApaKeHUEM U JUIUTEIBHBIM BO3JACMCTBUEM IPOBOLIMPYET KAIENb U OTXapKUBAHUE
rps3HbIX MOKpOT. Yactuipl MeHee 0.1 MKM SIBISIFOTCS. HauOOJIbLIEH OMacHOCTHIO
OpraHu3Ma, TMOCKOJbKY OHHM HE 3a/IEpKMBAIOTCS B BEPXHEW 4YaCTH [BIXaHUSA, HO
IIPOHUKAIOT B JIETKHUE, OCENAIOT U BBI3BIBAIOT ITATOJIOTUYECKUI ITPOLIECC.

[lepedeHb BelIECTB MOXKET COAECPKATHCA B BO3yXe padoTatomeil 30Hbl: beH3nH
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100 mkrp/m3 Kepocun 300 mxrp/m3 Oenzon 15 m3 tynyon 50 mkrp/m3 Knumon 50
MKTp/M3.

[TapameTpsb! KIMMara.

OmnpeneneHue TeMmIepaTypbl BO3JlyXa 3aBUCUT OT KOJHMYECTBA TEIUIOBBIX
BbIJICJICHU, HCTOYHUKOM KOTOPBIX MOXKET ObITh HArpeB MeTauioB. B cooTBeTCcTBUM C
CaHUTAapHBIMM HOpPMamH, 3TO IOMEIICHHE, H3-3a HEJOCTaTKa TEIIOBBIACICHMUS,
BO3JICHCTBYIOIIETO HA TEMIIEPATYPy BO3/1yXa, SBISICTCS «TOPSIYUM», U3-3a HEJA0CTAaTKa
TeruIoBbIAeNeHs Oonee 23 r/m3.

VY BIaXXHEHHOCTh Bo3yXxa coctasisieT 70 mpoueHToB. [IpoTsxeHHOCTh BO31yXa
He Oonee 0.2 m.c. «Craruueckas W JUHAMHYECKAs MEPErpy3Ka; NMEpeHanpsKeHUs
3pUTETBHOTO U CIYXOBOI0 aHAJIM3aTOpPa; MOHOTOHHAsI padoTa HEraTUBHO BIIMSAET HA
3I0pPOBbE U TPHUBOJUT K PACIIATHIBAHUSIM TICUXUKH, YMCTBEHHOW M TCUXUYECKOU

neperpyske.

3.4 Meponpusitus 11 odecnevyeHus 0€30MacCHOr0 Tpyaa

TpeboBanus Kk Bo3ayxoBoay. st Toro, 4ro0bl 00€CICUNTh YUCTHIM BO3IYX H
HOPMAaJIM30BaTh MapaMeTpbl MUKPOKIMMATA MPOU3BOJICTBEHHBIX MOMEIIEHUN, KPOME
MECTHBIX OTCACBHIBAIONINX YCTPOMCTB, KOTOPHIC TIO3BOJISIOT YIAdUTh BpEIHBIC
BEIIIECTBA U3 30HBI CXKUTAHUS TBUIM, MEJIKOW CTPYKKH M KHUIKOCTH CMa3bIBaHUSA
aspozoneit  COXK,  HeoOXomguMO  IPEnyCMOTPETb  MPUTOYHBINA-BBITSKHOM
00111€00MEHHYI0 BEHTWISIITUOHHYIO CUCTEMY.

TpebGoBaHuUs K CBETY.

EcTecTBeHHOE, MCKYCCTBEHHOE OCBETJICHUE IMPOM3BOACTBEHHOTO ITOMEIICHUS
JIOJDKHO OBITH COOTBETCTBYIOIIMM 8 pazpsaam 3putenbHbiXx padoT mo CH, [123-05-
95.»[7] s TOKaIbHOT'O OCBEIICHHS CIICAYET UCI0JIb30BaTh CBETOAMOIHBIC JIAMIIBI C
HEMPOCBEUYCHHBIMU OTPa)KaTEISIMHU 1 3allIMTHBIN yria He MeHbIe 30 rpaxycoB. Takxke
ClenyeT mpeaycMaTpUBaTh MEPbl 1O YMEHBIICHUIO OTPAKEHHOW TUIOTHOCTH.
TpebGoBaHus K mpoIeccaM TEXHHYIECKOTO 00eCTIeUCHUSI.

«MeponpusTusi, HaPaBJICHHBIC HA 3AITUTY YEJIOBEKa OT OMACHOTO U BPEIHOTO

MPOU3BOJCTBEHHOTO (haKTOpa, MOTYT COCTOATD U3 CIAEAYIOIIHX:
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— UL IPEeayTpeXIeHUs] TpaBMaTH3Ma pabovero mepcoHalia BCE JBIKEHUS U
BpAILICHUSI CTAHKOB, MEXaHU3MOB, NHCTPYMEHTOB OI'PaK/ICHBI;

— JUIsl TPENyIpPEeKICHUsS TPABMUPOBAHUS IJIa3 MCIIOIB3YKOTCS CMOTPOBBIE
AKPaHbI U3 IPO3PAYHBIX MATEPUAIIOB;

— JUISl TIPEAYNPEKIACHUS NOPAKEHUsS! OTJICTAIOIIUMU YacTSIMU MCIIOJIb3YIOTCS
3aKMMHBIE YCTPOUCTBA;

— JUIA TPERYNPEKACHU MOPAKECHUS OTJIETAIOIIMMM YacTAMHU HCIOJBb3YIOTCS
3a)KMMHBIE YCTPOMCTBA;

— Ul IpEAYNpEKICHHs IIyMa W BUOpaLUU MOAACPKHUBAIOTCA B HOpME NpHU
UCIIOJIb30BaHUN MAaTEpUaJIOB I MPOKJIAJKM CTaHKAa W BUOpOTaIIeHHs] Ha OCHOBE
MPUHIMIIA )KECTKON puKcanu 000py10BaHUs, U IPUMEHEHUS BUOPOraleHus;

— KpOME€ TEXHMYECKMX paboT B 1eXy MpeaycCMOTpeHO o0ecredeHne
HEPCOHAJIOM CIELOJIEXK/IbI, CHEO0YBH U IPYIHMX HUHIWBUIYAJIbHBIX CPEICTB 3aLUThHI
OYKOB, PYKaBHII U TIP.

CaHUTapHO-TUTHEHUYECKOE TOJIOXKEHUE, HEO0OXOIUMOE I HOPMaJIbHOIO
TpyJa pabOTHUKOB, 00ECIIEYMBAETCS CUCTEMOM OTOMIIEHUS U OcBelleHus. OcBelleHne
B ITOMEILEHUSX POU3BOJACTBA BO3MOKHO OT €CTECTBEHHOTO M HICKYCCTBEHHOI'O CBETA.
Ona HeoOXoauMa ISl TOBBIIICHHS YCIIOBHI 3pUTEIBLHOTO Tpyna,»[7] ymeHbIieHus
YTOMJICHHUS, YJAYy4YLIEHUS MPOU3BOJUTEILHOCTH PAOOThl W TMOBBIIICHUS KadyecTBa
BBIITYCKAaeMbIX M3JeiMii. B JHEBHOM pPEXMME E€CTECTBEHHOE CBETOBOE OCBEILCHUE
IPOUCXOAMT Yepe3 BEpXHHE OKHA M OOKOBBIE OKHA, a B BEUEPHEE — UCKYCCTBEHHOE,
HCIIOJB3Ysl JIIOMUHECIEHTHBIE JaMIlbl. «/ICKyCCTBEHHBIE OCBEIIECHUS BBITOJIHSIIOTCS
CUCTEMOM OOIIMX OCBEILIEHUI, a HEKOTOPHIMU MECTaMH - KOMOMHUPOBAHHBIMHU.

3HayuTeIbHAS POJIb B 00CCTICUCHUN HaJJIeXkKalled CaHUTAPHOM M CaHUTApHOM
HOPMBI BO3AyXa B paboyeM TMOMEIIEHUA UIpaeT BEHTWIALUS, OTOoruieHue. B
KOMILJICKCHOM CHCTEME BEHTHJISIIIUU BXOJIST MPUHYAUTEIbHAS U €CTECTBEHHASL. »| 7]

EcrecTBeHHass BEHTWIALMS - IPOLECC OCYIIECTBISAETCS CKBO3b OKHA,
pacIooKeHHblE B Kpbllle  3aBoja. lIpuHynuTenbHOE  BEHTUIISALIMOHHOE
0oOCITy’>)KMUBaHUE OCYILECTBIACTCS NPU MOMOIIM BEHTHISIMOHHBIX YCTAHOBOK U
KOHJIMIIMOHUPYOIKNX cucteM. CHcremMa LEHTPAJIBHOTO OTOIUIEHUS - BOASHOE
OTOIUICHHE UCTIOIB3YETCs JIJIsl TETJIOCHA0XKEHNUS.
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CpencTBa MHAMBUAYAIBHOTO 3alIUTH paOOTHUKOB. J{J1s 31U TH paOOTHUKOB U
COTPYJHHUKOB Il€Xa M ydacTka oOpaOOTKU pe3a Juisl TOro, YTOObl 3allUTUTh ce0sl OT
BO3JICHCTBUSL OMACHOCTH M Bpefa NPOU3BOACTBEHHOTO (hakTopa, HE0OX0IUMO
o0ecneunTh  CIEUUATbHYIO  OJEXKIYy, CHEUHaJbHYyl0 OOyBb UM  3alllUTHBIC
IPUCIIOCOOJICHUS.

Jis Toro 4TtoOBl 3amUTUTH KOXYy OT BozaeictBuii COX, mpumensitorcs
npouIakTUYEeCKMe Mackd, Ma3u M Kpembl. Crnenuanu3upoBaHHAs OJEXKAA,
3aIMIIAKONIAs OT MEXaHUYECKHUX BO3/eicTBUl, ycranaBnuBaeTcs B 'OCT12. 4. 038-
78. Cpencta mid 3ammThl oT COX — T'OCT 1212. 4. 068-79. CpencrBa i 3a1UThI
rima3 — ouku 3amuthl a3 FOCT 1212. 4. 003-80. TpeGoBanus 6e30mMacHOCTH st
TepMUYECKOl 00paboTku. OCBEIIEHHE LIEXOB TEPMHUYECKOTrO Ha3HAYEHUsS JOJIKHO
o617 300 51K 10 CH, 1123-05-95.

Obecnieuenre mnoxkapHOil Oe3zonacHOCTH. [lomelieHns HeXOB TEPMHYECKOTrO
Ha3HayeHus oOOpy/IOBaHbl OOIIEOOMEHHONW BEHTWISIIIMOHHON cuctemoil. Bozmgyx
[IOJIa€TCd B BEPXHIOI0 WM PACCESIHHYH0 30HY IOMEIICHWM WM pPacCEeUBAacTCs B
pabouelil 30He ¢ CKOPOCThIO, 0OecreunBaroliell MOJBUKHOCTh BO3AyXa Ha paboyeit
30He He Oonee 0.2 m.c. OOopynoBaHUE, KOTOPOE SBIISICTCS MCTOYHHUKOM BBIOPOCOB
BPEHOTO M SIZIOBUTOTO BEIIECTBA, OCHAIEHO MeCTHhIM oTcocoM. SN u P21-07-97.
WupuBunyanbHass 3amura. s Toro, 4toObl 3allUTUTH IJ1a3a OT HW3JIyYEHHS,
UCIIOJb3YyeTCs MeTajmyeckas jieHta ¢ siueek 0.8 x 0.8 mMm, rae Ha ypoBHE JMIa
YCTaHaBJIMBAETCS Opranndeckoe cTekio 80 x 80 MM TOIIMHON 3 MM, THYTOE I10 JIMILY.
JI7is 3aimuThl ABIXaTeNbHBIX OpraHoB mpuMensercs pecnupatop PMII- 62 mo TTVY1-
301-0521-81. «CneumanmsupoBanHas oxexnga no ['OCTy 12. 4. 038-78.
Cneunanu3upoBaHHas o0O0yBb, 3alllMIIAIONIAS OT TMOBBIIIEHHOW TEeMIEpaTyphl,
I'OCT12. 4. 0050-78. CpeacTsa aiis 3aliuThl pyk — cnenuanbHelii pykas ['OCT 12. 4.
0010-78, 3amurtHbie cpeactra miusa aepmaronoruu I'OCT 12 12. 4. 068-79.

TpeGoBanus 6€30IACHOCTH K IKCILTyaTHPYEMOMY 000PY10BaHHIO.»| 7]

['maBHBIM TpeOOBaHMEM OXpaHbl TPy[a, MPEABIBIAEMbIM B XOJ€ pa3pabOTKu
TEXHUKA W MalluH, OTIEIbHBIX Y3J0B M OOOpYyIOBaHUS B II€JIOM SIBJISETCA

0e3omacHOCTh 15 paboTHUKA. KOHEYHO, HEMaTOBaKHO, YTOOBI B UCIIOJIB30BAHUH BCE
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OBLI0 YI0OHO ¥ MaKCUMAJTLHO HAACKHO. M Ha TaHHBI MOMEHT €CTh YCTaHOBJICHHBIC
CTaHAapThl 0€30MACHOCTHU TPYa, KOTOPBIE HY>KHO COOJIIOIATD.

B mnepByro odepenab 0Oe30macHOCTh OOOpPYJIOBaHMsS, HCIOIB3YEeMOTO Ha
IIPOU3BOJICTBE O0ECHEUYUBACTCS TPAaMOTHBIM TOJOOPOM MPUHILUIOB PaOOTHI,
KOHCTPYKTUBHBIX pEUICHUH U padOodMX 3JIEMEHTOB, MapaMeTpPOB MPOLIECCOB M Tak
nanee. Ho mpu 3T0M OTI€IbHOTO BHUMAHUS 3aCITYKUBAKOT CPEACTBA 3AIUTHI, U JTy4IIIe
BCEro 4ToObl OHM Cpa3y BIIMCHIBAJIUCH B KOHCTPYKIMIO oOopyAoBaHus. B kauectse
3aIUATHI TOJDKHBI BBICTYIIATh 3JIEMEHTHl MHOTO(GYHKIIMOHATBHOTO THIIA, TO €CTh OHH
cpasy JOJDKHBI pemiats psia 3anad. K mpumepy, B ciaydae C KOHCTPYKTMBHBIMU
OCOOEHHOCTSIMU MEXaHU3MOB, B 00513aT€ILHOM TMOPSIIKE CTAHUHA JIOJIKHA HE TOJIBKO
obecrnieunBaTh Orpajy OMACHBIX MPEIMETOB, HO TAK)KE CHU3UTH YPOBEHb IIyMa MpPH
BBITIOJIHEHUU PabOThl, a TaK)K€ MUHUMHU3UPOBATh BUOPAIINIO, OTPaUTh a0pa3uBHBIN
KpPYT 3aTOYHOM TEXHHUKHU JIOJIKHO COBMAJATh C CUCTEMOM JIOKAJTbHOW BBITSKKH.

Yto compuKacaeTcsi CUCTEM YpPE3MEPHOUM yrpo3bl, TO OHU HEOOXOAUMBI OBITh
VICIIOJIHEHBI C MOHUTOPUHIOM JOTOJHUTEIbHBIX ycinoBui ['ocroprexnansopa. Ecnu
MPUCYTCTBYIOT JJICKTPUUECKUE TMPOBOJIA, TO HYXKHO B 00s3aTEIBHOM MOPSIKE
CJIEIOBATH IIPaBUJIaM YCTPOWCTBA JIEKTPUUECKUX YCTAaHOBOK. [Ipu mcnosb3zoBaHuu
pabouux TeJj Moj BHICOKUM JaBICHUEM, HE COOTBETCTBYIOIIUM aTMOC(HEPHOMY, TAKXKE
cieayetr omuparhcs Ha TpeboBanus ['ocroprexnam3opa. Bcerma oOecneunBaroTcs
CpeACTBa 3alUThl OT HWOHU3UPOBAHHOIO WM JJIEKTPOMArHUTHOIO M3JIyYCHMUS,
3arpsA3HEHUN U BO3JAEHUCTBUS JIyUYUCTOrO TEIUIA.

HanexxHocTe pabOThl TEXHUKH OINPEETsSeTCs  BO3MOXKHOCTBIO COOS WU
HapyIIeHUs B MPOIECCe IKCIUTyaTanuu. Beas cambie pa3Hbie cOOM MOTYT TIOBJICUD 3a
co00l cephe3HbIC MOCIEACTBUS, dTO KaK MUHUMYM aBapud Ha TMPOU3BOJCTBE WM
TpaBMbl. OrpoMHOE 3HaueHHWE B OOecleYeHUH O€30MacCHOCTH UTpaeT MPOYHOCTH
000pynoBaHus U yCTaHOBOK. KOHCTPYKIIMOHHAS TPOYHOCTH OMPEACIISIETCS B TIEPBYIO
odepeab MPOYHOCTHBIMU XaPAKTEPUCTUKAMU OCHOBHOI'O MCIMOJIB3yEMOTO MaTepualia
JUISL U3TOTOBJIEHUS, & TAKYKE COCTMHUTEIBHBIX AJIEMEHTOB. HeManoBaKHbIM yCIIOBUEM
SIBJISIFOTCSL M YCJIOBUSI AKCILUTyaTallMd, K MPUMEPY, HATUYUME CMA30YHOr0 Marepuaia
WA BO3MOXXHOCTH BO3HUKHOBEHHUS PXKABUMHBI MOJ BO3JCHMCTBUEM OKPYXKAOIIECH

Cpelbl, NOBBIICHHBIN U3HOC U TaK Aajee.
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B nporiecce skcITyaTaliui CTOUT yYUTHIBATh U UCIIPABHOCTh U3MEPUTEIbHBIX U
KOHTPOJIbHBIX MPUOOPOB, CHUCTEMa aBTOMAaTHYECKON peryiisiiuu U Tak ganee. Eciu
aBTOMaTWKa He CcpadoTaeT, TO HYXKHO MOAKIIOYaTh K paboTe OO0CITyKMBArOIIMHA
nepconan. Mcxons u3 storo, pabodyee MECTO ONepaTopa HYXKHO MPOEKTHPOBATH C
Y4€TOM BO3MOXKHBIX  (PU3HUOJIOTMYECKUX OCOOCHHOCTEW U  ICHUXOJIOTMYECKON
YCTOWYMBOCTHU YENIOBEKA, a TAKXKe HY)KHO TPUHUMATDH B paciyeT aHTPOIIOMETPHUUECKHE
naHHble. BaskHo, 4TOOBI orepaTop MOT MaKCUMAaJIbHO OBICTPO M MPHU 3TOM I'PaMOTHO
CUMTaTh BCE IMOKA3aHUs KOHTPOJIBHOTO OOOPYIOBAaHUS, YETKO BOCIPHHITH TOT WU
MHOW curHail U Tak nanee. [lpu M30BITKE MEXAaHU3MOB YINPABJICHUS OMEPATOP C
00J1b111011 J10JIEN BEPOATHOCTU OYJET OBICTPO UCHBITHIBATH yToMmiieHHe. HyXHO 4yTOOBI
CE pbhluard M 3JIEMEHTHI YIIpaBieHUsl ObUIH B O€CpOOJIEMHON TOCTYIIHOCTH, XOPOLIO
pa3auyurMBbl ¥ YJO0OHBI 1715 yripaBiaeHus. Yaile Bcero pacnoioKeHbl TaKUe JIEMEHTBI
Ha caMOM 00OPYJIOBaHMM WUJIU OTJENIBHO Ha CTIENUAIbHOM ITyJIbTE, PACIIONIOKEHHOM B
HETIOCPEJICTBEHHOM OJIM30CTH K cCaMOMy 000pYI0BaHUIO.

AOGCOIOTHO BCE BUIBI 000PYIOBAHUS JOJKHBI ObITh YIOOHBI JIJIsI OCMOTpPA U
o0cy:kuBaHus1, pa300pKU, HACTPOMKHU, CMa3KU U Tak jaajee. B o0miemM He HOKHO
OBITh HUKAKUX MPOOJIEM B XO/€ paObOTHI.

CreneHb YTOMIIEHHS TME€pcOHana, pabOTaloIIero Ha OCHOBHBIX BHAAX
0o0Opy/mOBaHusl CBsi3aHA B TEPBYIO Ouyepenb ¢ (PU3NYECKON HArpy3KOil, HO CTOUT
YUUTBIBaTh U ICUXOJIOTUYECKOE yTOMJIeHHE. Beab 00CcTaHOBKa 4acTO UIPaeT CBOIO
poiib mpu pabote, naxe BHIOOP IBETa B OOJBIIMHCTBE CHUTyaI[Mil UMEET OrpOMHOE
3HaYEHHUE.

WucTpyKuus no oxpaHe Tpy/a AJis ciecapsi-MexaHuka cOOpOYHBIX paboT

OcHoBHBIE TpeOOBaHUS TIEpel PpadOYMM POLECCOM:

— BaXHO NPHUBECTH B MOJHBIA MOPSIOK COOCTBEHHYIO POOY, 3aCTErHYTh
pyKaBa U TE€M CaMbIM 00€30IacuTh KUCTH PYK; B 0OIIEM clieiaTh BCe TaK, YTOOBI HE
OBLJIO Pa3BUBAIOIIMXCS KOHIIOB, KOTOpPbIE MOTYT 3allelMUThCs 3a 000pyAOBaHUE;
paboyast oj1ex1a B 00s13aTEIbHOM MOPSAIKE 10JKHA COOTBETCTBOBATh HOPMaM CpPEZICTB

VHJIUBUIYaJIbHOU 3aILINTHI,
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— B Iporecce paboOThl C HCIONb30BAHHEM COX, HYXHO HCIOJIb30BaTh
TOJIKO 3aKpPBITYI0 00YBb, HAHECTH Ha PYKHU 3aLTUTHBIN COCTAB, U B 30HE MOBBIIIIEHHOTO
IIyMa MCIOIb30BaTh OEpyIIn;

— paboyee MecTo JOJIKHO OBITH B UUCTOTE U TIOTHOM MOPSAIKE;

— OLICHUTHh (PPOHT PabOT U COCTABUTH AITOPUTM JCHCTBUMN, MOATOTOBUTH
TpeOyeMbIii HHBEHTaph U Pa3MECTUTh BCe Ha paboyeM MecTe TaK, YTOOBI OBLIO YI00HO
MOJIb30BATHCS; BAKHO MOHUMATh, YTO BECh MHCTPYMEHT M MHBEHTAph TOXKE JOJKEH
OBITH B MMOJHOM IOPSIKE, UCIIPABHBIN U MOJHOCTHIO pabouuid;

— yOequThCcsi B TOM, YTO BCE JETalu, MOCTYNUBIIKE i1 COOpKHM Ha
KOHKPETHBIN YYaCTOK, PACIOJIOKEHBI B COOTBETCTBYIOIIMX KOHTEHMHEpAx WM HOU
Tape, HO YTOOBI BCE COOTBETCTBOBAJIO YCTAHOBJIEHHBIM HOpPMaM;

- BCE IIyCKOBBIE YCTPOMCTBA TOXE JIOJKHBI OBITh B TOpSAKE, Kak M
OTpaKICHUS WU OJOKUPATOp aBTOMATUKH 000Dy IOBaHHS,

TpeboBanus k 6€30MaCHOCTH MpHU padoTe:

[Tpy MOATOTOBUTENBHBIX MAHUMYJSALUAX HYKHO YOEAUTHCS B HCIPABHOCTHU
COOPOYHBIX YCTAHOBOK, JJCKTPUUECKOTO WJIM IMHEBMATUYECKOTO HHCTPYMEHTa Ha
xojgoctoM xoxy. Ilpu HEOOXOAMMOCTHM NPOBECTH HACTPOHKY OCBETHTEIHLHOTO
000pynoBaHus TaKUM 00pa3om, 4ToObI paboyasi 30Ha ObLJIa XOPOIIIO OCBEIIEHA U OBLIO
KOM(OPTHO paboTaTh.

B MexaHu3Me AesITeNbHOCTH Ha MEXaHOCOOPOUHBIX Mpeccax MOIKIYECHHE
OCYIIECTBIISITH TOJBKO KJIABUIIIAMH WM IEPEKITI0YATEIIMU JBYPYyYHOTO BeaeHus. [Ipu
IBMKEHUM IITOKA pPyKaMH TpOraTth JAeTalb KaTerOpUYeCKH 3alpelieHo, Kak U
OJIOKUPOBATh KHOMIKY BKJIFOUEHUS U BBHIKIIOUCHHUS.

[Tpu pabote ¢ yaapHbIM 000pPYIOBAHUEM HYXHO MCHOJb30BaTh CIEIHMAIbHBIN
3aIIUTHBIN JKpaH WM OYKU, a TaKXKE MPUHATH PAJl MEP YTOOBI MCKIIOYUTH PHUCK
TIOJTyYEHUS TPABMBI.

He nomyckaercs:

paboTa Ha COOpPOYHOM IMpecce MPU CHATOM HWJIM JaXK€ HEUCHPABHOM

OTPaXKJIEHUH;

47



BBINIOJIHATh 3arpy3Ky JeTalei, mpu paloTarouieM 00OpYyJOBaHUU TEM

Oosee IIpH HAJIMYHH BpalIArONINXCs DJICMCHTOB,
ITyCKaTb ITOCTOPOHHUX JIIOI[Gﬁ Ha MCCTO pa6OTBI;

OKCINTYaTHPOBAaTb TCXHUKY C CaMOIIPOMU3BOJIbHBIM  BKJIFOUCHUCM,
MNEPCKIOYIATBCA Ha AaBTOMATUKY WM INIPUHYAHUTCIIBHO BOBI[GI;’ICTBOBaTB Ha
QJICKTPHUYCCKUC KJIAIlIaHbI, 6JIOKI/IpOBaTI> YCTpOﬁCTBa OTrpaXICHUA, BBIKIIIOYATCIIN U TaK

JaJiee, TaK KaK B IIPOTUBHOM CJIy4ac MOBBINIACTCA PUCK ITOJIYYCHU S TPABMBbI,

HauyuMHaTh pabouyuii mpolecc MNpU  HEHUCNPABHBIX  CUTHAJIBHBIX
YCTPOMCTBAX Ha IYJIBTE YIIPABIICHHUS, YKA3bIBAIOIIMX HA BKIIFOUEHUE WIA OTKIIFOUEHUE

JIMHUH,

HayMHaTh padoTy, HA/IEIKHO HE 3aKpenuB 00padaThIBAEMbIN JJIIEMEHT WU

JaK€ IIpHU HCBEPHOM PACHOJIOKCHUHU TAaHHOTO 3JICMECHTA,

B 1poiecce paboThl 000pyAOBaHUS CaMOCTOSITEILHO OIyCKaTh
MOTbEMHBI MEXaHU3M, TPAHCTIOPTHOE YCTPOUCTBO U MEXaHU3M ITOBOPOTA, MEXaHHUKY

Y TaK Jajiee;

YCTaHABJIMBaTh WJIA CHUMAThb, KPEIUTh W3JEIUE WIA HHCTPYMEHT,
MEpPUTh ACTaIU U MPOBOAUTH APYIME MAHUITYJSIUUUA, KOTOPHIE HE NPEIyCMOTPEHBI
TEXHOJIOTUEW BBITIOJIHEHUSI TAaHHON pabOThI;
[Ipu nepexone yepes TPaHCIOPT JIMHUU UCIIOIb30BaTh MOCTHK.

B 006s13aTenpHOM MOPSAKE BRIKIIOYHUTH 000PYI0BAaHUE X CETHU:

€CJIH OTlepaTop yXOAWT C MecTa padoThl Jake HE Mapy MUHYT; HO HE B

CUTYaIINH, €CITU IOPYICHO 00CTy)KMBaHUE CPa3y HECKOJIBKUX CTAaHKOB,;
MIPH TPEKpaIieHny paboThl Ha ONPEICTIEHHBIN CPOK;
IIpU TIepePHIBE B MOAAYE DJICKTPUUECKON SHEPIHUH;
B TIpoIIecce 0OCTyKUBaHUsI, TP yOOPKE UIT CMa3Ke, YUCTKE U TaK Jajee;

€CJIM €CTh HEUCTIPABHOCTh, KOTOPYIO HY>KHO YCTPAHUTD;
B cnoyyae HeEOOXOAMMOCTHM MOATSAHYTh Tallku WM OONTH, U HHbBIE

COCIUMHUTCIIBbHBIC 3JICMCHTHEI.
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Hy»XHO BCce CheMHBIE JETAIA ¢ TOABECKH KOHTEUHEPA YKIAAbIBATh YCTOMYMUBO
Ha 3apaHee MOJIr0TOBJIEHHOE MecTo. HU B KoeM ciyuae He HY>KHO UX IepeOpachiBath.

B mpomecce »skcmyatanmuy  CBEPIAWIBHBIX YCTAaHOBOK WJIM  TOJOOHOTO
o0oOpyZ0BaHus, B TMEPBYIO OYEpEIb HYXHO NPONUTH HUHCTpyKTax. [erans mnsa
00pabOTKM 3aKPEIISIOT MAKCUMAIBHO MPOYHO B TUCKH UJIM TUTAHKAMU Ha CTOJIE.

He pabotarh B mepuaTkax WM HE MPUTPAruBaThCS K CBEPIy BO BpeMs
BpanieHus. Bo3HUKaOINIyI0 CTPYX Ky Mnpu paboTe YCTpaHSITh TOJBKO IIETKOW HIIU
KPIOYKOM, Y JIMIIb TTOCJIE OKOHYATEJIbHOW OCTAHOBKHU BPAIIIAIOIIETO AJIEMEHTA.

TpeboBanus 0€30MaCHOCTH O 3aBEPILICHUHN paboYero mnpoiecca:

= HY>KHO TOJIHOCTBIO TIPOBEPUTh TEXHUKY U YOCAUTHCS B TOM, YTO BCE
BBIKJIFOUYECHO;

— PYYHOU UHCTPYMEHT HY>KHO TOJIOKUTh Ha CBOE MECTO;

= yOemuTbCsI, YTO CMa3bIBAIONIME M OXJAKJAIOIIUE  KUIKOCTH
pacCIOJIOKEHbI HA CBOMX MECTAX;

— MIPUBECTU B MOPSIOK poOy;

— MTOMBITh PYKH,

[IpaBumna noxkapHoii 6€30MaCHOCTH Ha MECTE PabOThI

[Toxapnas 0e€30macHOCTb Ha JAHHBIH MOMEHT TMPEICTABISIET CO00it
MIOJTHOIICHHBIN KOMIUIEKC OPTraHM3allMOHHBIX MEpP, a TaK)Ke TEXHUYECKUX CPEJCTB,
HaIEJICHHBIX Ha MPEAYIPEKICHUE BO3ICHCTBUSI ONMACHBIX /11 pa0OTHUKOB TTOKaPHBIX
(bakTOpOB, a TaKKe 11 MUHUMU3AIIUK yiiepba MaTepruaibHOTO XapaKTepa.

[IpotuBomnoxapHas moAep>Kka CyObEKTOB MPOMBIIICHHOTO TTPEeIHA3HAYCHUS
rapaHTUpPyeTCs B  TEPBYI0  OUYEPEAHOCTh  BBICOKOOOPA30BAHHBIM  OTOOPOM
MH(POPMATUBHOCTH OTHECTOMKOCTH, MO TPYNIHUPOBKE BO3rOPAEMOCTH KOJIOHHBI Ha
MIPOU3BOJICTBEHHOM MECTE€ HEroproYue IO MpPUNIely OTHECTOMKOCTH.  BaxkHo
OTPAaHUYUTh PACIPOCTPAHEHUE OTHS MPU BO3HUKHOBEHUM OTKPHITOTO ouara. HykHO
00BasIOBaTh M OYHKEPOBATh B3PHIBOOIACHBIC yUyacTKU. Hy>KHO UCIIOJIH30BaTh CUCTEMBI
MPOTUBOJILIMHOM 3aIllUTHl ¥ pa3paboTaTh IUIaH ABaKyallMH ¢ O0BEKTa JIFOACH, TIPH
ATOM HACTPOUTH ABTOMATHUYECKUE CUCTEMBI OMOBEIICHUS U MOKAPOTYIIIECHHUS.

OrpoMHOe 3HaYeHUE MPHU BHITIOJIHEHUH MEP TIOKAPHOU O€30MaCHOCTH, a TaKXKe
B3PBIBOOE30MIACHOCTH HWTPAET OIleHKa 0€30MaCHOCTH Ha MPOU3BO/ICTBE.
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Omnwupasch Ha CTPOUTENbHBIE HOPMBI U MPaBUJa YKa3aHHBIE B CBOJE HOPM U
IpaBuJl, IPOU3BOACTBEHHBIE CKJIA/Ibl, KAK U 3/1aHUS 110 B3PHIBOMIOKAPHOUN U B3PHIBHOM
ONaCHOCTH AeNAT Ha kareropuu A, b, B, I', /1.

K npumepy, ydacTok npou3BoJICcTBa 10 00paboTKe AeTaliel y3ja — 3TO y4acTOK
I To ectb Ha TNPOU3BOACTBE MCIOJB3YETCS BEIECTBA, KOTOpbIE HE TOPST B
HE3aBUCUMOCTH OT COCTOSIHHSL.

Ecnu Bo Bpemsi 00paOOTKM BBIJEISETCS JY4YUCTas TEIJIOTa WJIM HCKpPHI, a B
Clyyae BO3TOpaHMSI HUCIOJB3YIOT MOPOIKOBBIM orHerymutenas OII-10A, Tto 3TO
rpynna JI.

O6ecrieueHne 1eKTPoOS30IMaCHOCTH Ha IIPOU3BO/ICTBE

[To snexkTpuyeckoil 0€30MaCHOCTH YYacTOK MPOU3BOACTBA IO COOpKE y37a
OTHOCST K OCOOEHHO OIACHBIM, TaK KaK OTHOCUTENIbHAs BIAXXHOCTh JOCTUTaET
orMmeTKHU B 70%. IIputoM 4TO cpeaa XMMHUYECKH aKTUBHASA, YTO HETATUBHBIM 00pa3oM
CKa3bIBAaCTCS HA M3OJSIUUU 3JIEKTpUUEcKoro obopyaoBaHus. Tak 4Tto Tpedyercs
orpesiesieHHas: KOHCTPYKLHUS YCTaHOBOK, MCIIOJIb30BaHHE TEXHUYECKUX CIOCO0O0B, a
TaK)KE CPEACTB 3alllUThl, TPOBEACHHE TEXHUYCCKUX WM OPTaHU3AI[MOHHBIX
MEPOIPHUSITHH.

['maBHBIMM TEXHUYECKMMHM METOJAMU U CPEICTBAMHU 3aLLUTHI OT MOPaKEHHUS
ANEKTPUUYECKUM TOKOM SIBJISIETCS 3a3€MJICHME M pa3lIeJIeHUE CeTeil, a Takxke
OTKJItOUeHuE. Pazymeercs, Hy>kKHO KaueCTBEHHO U30JIMPOBaTh TOKOBeAyIIHe yacTu. Hy
U TpeOYIOTCS 3HAKU OE€30MaCHOCTH, MPEJOXPAHUTEIIbHBIC MPUCIOCOOTICHUS |
OrpakICHHUS.

DKOJ0ru4ecKast KCrepTr3a o0beKTa

J1j1s TOTO YTOOBI 3aIIUTUTD JIFOICH, HYKHO TIPEAIIPUHUMATH MEPHI U COOTIOIaTh
IpeneiabHO JOMYCTHUMbIE BpEIHBIC BEIECTBA, BHIOpAchIBAEMbIE B OKPYXKAIOIIYIO
cpeny.

JI71st TOoro 4to0bl 3aUMTUTE aTMOCc(epy Ha 0OBEKTE MPUMEHSIOT ClelHaIbHbIE
YCTaHOBKH U1l OYUCTKU BO3AyXa B Y4acTKax, IJI€ paclojaraeTcsi MaJlipHOE WM
3aToyHO€ 0O0opynoBanue. /st 3TOro CiayxKur:

— oOecnbpIIMBAIOIIEe MEXaHNUECKOe 000pyI0BaHHe, T/I€ MbLIb OCENaeT MPU

BO3/JICHICTBUH CUJIBI TSKECTH, IEHTPOOEKHOW CHIIBI HIIM TIPOCTO MHEPIINH;
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— NPUCAIKU K TOIUIMBY AJII MUHUMHU3ALMU BPEIHBIX BBIOPOCOB, CaXH,
yIJIEBOAOPOJA U TaK Jajee;

[Tomumo Bcero mpouero Ha paboueM MeCTe CO3JA0T CTOKU JUIs JIMBHEBBIX,
MIPOMU3BOJACTBEHHBIX HWJIM OBITOBBIX BOJ, WJIM BOJA IpU MOMKe aBTo. UTO Kacaercs
XO3SIIICTBEHHO-OBITOBBIX ~ CTOKOB, TO OHHM HAalpaBsIOTCA B  LEHTPAIbHYIO
KaHAJIM3AMOHHYIO CHUCTEMY, I'/Ie YTHIM3UPYIOTCS Ha OTBEICHHBIX ydacTkax. VHbie
BUJIbI CTOYHBIX BOJI OUMIIAIOTCS HA CIIEUMAIbHOM 000pyioBaHuu. B nepByto ouepenp
BBIINIOJIHACTCS MEXAaHUYECKas OYMCTKA, TO €CTh OTCTOM, I'I€ YHAJSETCs B3BECh U
JTUCIEPCHO-KOJUIOUIHBIE YaCTULIbl. B 3aBepilieHnn ¢ MOBEPXHOCTH BOJIBI COOUPAOTCS
U YTUJIM3UPYIOTCS BCE MPOIYKTHI.

JIn OYMCTKM COOpPYKEHUU JIMBHECTOKOB M MOMKH aBTO HCIIOJB3YIOT
crennaibHoe Kb 000pyaoBaHue, KOTOPOE BKIIIOYAET B ceOs:

- IIECKOJIOBKY;

— MyCOPOCOOPHUK;

- ¢uabTpyromuii aTpuoyT;

— KOMITOHEHT aBTOMAaTU3aLMH YCTPAHEHUS YTIIE€BOA0POIOB,;

- ycaJiKa,

Pe3ynpTaTUBHOCTE  HCIIONB30BAaHHSA  BBIIIEYKAa3aHHOTO W3  CTPOEHUU
MOATBEPKIAETCS MOCPEICTBOM M0A00pa MpoO BBHIKMABIBAEMOIO WX HUX BO3AyXa H
IpOBECHMS aHaJIM3a B 1a00paTOpHBIX ycioBUAX. U mociie 3Toro nojsyyeHHbIe JTaHHbIE
CPaBHMBAIOT C HOPMOM JTOMYCTUMBIX BHIOPOCOB COOTBETCTBYIOLIUMHU MHCTAHIIMSIMH.
Ecnu ke HOpMa mpeBbIlIEHA, TO HYKHO BHECTH B TEXHOJIOTMYECKHH Mpolecc
KOPPEKTUBBI, HJIA TPOCTO YIAYYIIUTh CUCTEMY OYUCTKHU.

3amura rnepcoHasia npu aBapuHbIX CUTYaIUSIX

Ecnu nosiBnsieTcst upe3BblyaiiHasi CUTyallus, TO B IEPBYIO OYEPEIb OTKIIOYAETCS
Bce 000pyIOBaHUE aBapUHUHBIM BBIKIIIOUATENIEM, K IPUMEPY:

— €CJIM B TPAHCIOPT aBTOMATU3UPOBAHHOM JTMHUM NOMA/Ia€T MOCTOPOHHUMN
IpeIMET, KaK U Ha MO3UIUIO BHITPY3KHU WIH 3arpy3KH;

— €CJIM YeJIOBEK B OIIACHOM 30HE;

- IPYU BO3TOPAHUM JIEKTPUUECKOTO 000PYy10BaHMUS;

- B ClIy4ac KOPOTKOI'O 3aMbIKaHHA,
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— IIPM HEBEPHON OpHUEHTALMM 3JIEMEHTA Ha TpPaHCHOpPTE B pabodem
[IOJIOKCHUH,

- pu cpabaTbIBaHUU JIFOOOTO arperara, KOTOpbIil B CBOIO OUYEPEIb MOKET
MOBJIEYH 32 COOOM CEPhE3HYIO MOJIOMKY;

Ecnn paboTHUK MOJIydnsT TpaBMYy, HY’)KHO HE3aMEUINTEIBHO OKa3aTh MEPBYIO
MEJULUHCKYI0 IIOMOLIb, @ TakX€ ONOBECTUTh HAYAJIBCTBO I10 IPOMCIIECTBUM.
Pa3ymeercsi, cam mocTpaiaBIIMid TOJKEH OTHPABIATHCS B MEATYHKT.

[Ipu BoO3ropaHMM WM MHPUPOJHOM KATAKIM3ME HYXKHO OOECHeuuTh
BO3MO>KHOCTH OTIEPATUBHOM 2BaKyalnu cOTpyaHUKOB. B coorBerctBum co CHull I1-2
— 80, TOKHO OBITh KAK MUHUMYM 2 MOXaPHBIX BBIXOAA.

- JOJDKHA OBITH TOJBKO OJIHA JABEPb, BEAyIIas K MOXKAPHOMY BBIXOIY, B
HE3aBUCUMOCTH OT 3Taxa,

— JomycTruMa padoTa MATH YeJIOBEK Ha Itomiaaun He 6osee 110 kBagpaTHbIX
METpa, TJe NPOU3BOACTBO KaTEropuu a, O, €;

— eciu mwiomanas gocturaet 300 kBagpaTHBIX METPOB, TO JOJKHO paboTaTh
He 0oJiee 25 YeloBeK ¢ MPOU3BOJCTBOM KaTErOpUU B;

— u 50 yenoBek Ha IomAAu Tepputopur He MeHee 600 KBaapaToOB C
IIPOU3BOJICTBOM KaTETOPUM I U 1;

Ba)xHO OTMETUTh, YTO SBAKYallMOHHBIM BBIXOA U3 LOKOJBHOTO ATa)a
IPOEKTUPYETCS B IMMOMEUIEHUH, PACIIONIOKEHHOM HCKIIOUUTEIBHO HA IEPBOM ITaXE.
[IInpuHa JECTHUYHOIO MMpOEMa JIOJHKHA COCTABIIATh KAK MUHUMYM 70 CAHTUMETPOB U
ykJoH 1:1 1 He Gonbiue. [Ipu cobmoneHnn BceX yCTaHOBJICHHBIX HOPM M TPEOOBaHUIA
Ha MPEJNPUATAN HE BOSHUKHET HUKAKUX MPOOJIEeM Jlaxe MpU aBapUiHON CUTYyallUH.
DT0 KpaifHe BayKHO, TaK KaK OT 3TOT0 3aBUCUT 0€30MMaCHOCTh KAKOro JIM0O COTPYIHUKA
npeanpusatia U 3¢pdexTuBHOCT, paboyero mpouecca. [IpuTtomM uTO HalakeHHAS
CUCTeMa MUHUMHU3HUPYET PUCKU U YOBITKA KOMIAHUHU.

OO61mue TpedoBaHMs 10 OXpaHe TPY/a.

«B cootBercTBUM co ctaThelt 76 TpynoBoro koaekca Poccuiickoit @enepanmn
paboroaareiib 00s13aH OTCTPAHUTH OT pabOTHI (HE TOMYCKaTh K paboTe) paboTHUKA,
HE MPOILIEIIIErO B yCTAHOBICHHOM NOPSAAKE 0053aTeIbHbIN NPEABAPUTEIbHBINA WIH
MIEPHOANYCCKHIA MEIUIIMHCKUI 0cMOTp.»[16]
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«PaboTHMKA, HYKJAIOUIETOCS B COOTBETCTBUH C MEAUIIMHCKUM 3aKJIIOUEHHUEM B
IIPeIOCTaBIECHUU IPYroi paboThl, paboToAaTelb 00s13aH C €ro COrjacus NepPeBeCTH Ha
IPYTYI0 UMEIOIYIOCA padoTy, HE IPOTUBONOKA3AHHYIO €EMY IO COCTOSIHUIO 3J0POBbS
(crates 72 TpynoBoro kojaekca Poccuiickoit deaepanun).» [16]

B oprannzanusx He JomycKaeTcsi IPUMEHEHUE TPYAa KEHIIUH U JIUL B BO3PACTE
70 BOCEMHAJIIATH JIET Ha paboTax, onpeaereHHbIX nocTaHoBiIeHueM [IpaBurenbcTBa
Poccuiickoit @eaepanuu ot 25 deBpans 2000 r. N 162 "OO yTBepkaeHUN TIEPEUHS
TSOKENBIX pabOT M pabdoT ¢ BpPEAHBIMH WJIM OINACHBIMU YCIOBHUSAMH Tpynaa, HpH
BBIIIOJIHEHUH  KOTOPBIX  3alpeliaeTcs MpPUMEHEHHE TpyJda JKEeHIIMH" U
noctanoBieHueM [IpaButennsctBa Poccuiickoit @eneparuu ot 25 despais 2000 r. N
163 "OO yTBepKAeHUYU NEPEUHS TAKENBIX padOT U padOT C BPEAHBIMH UJIM OMIACHBIMU
YCIIOBUSIMH TPY/a, ITPU BBIITOJIHEHUH KOTOPBIX 3allpelIacTCsl IPUMEHEHUE TPY1a JINLL
MOJIO’K€ BOCEMHA/IATH JIET' COOTBETCTBEHHO.

«Ilpn opraHuzauuy TpyJa >KEHIIMH M TOAPOCTKOB JOJIKHBI COOMIOAATHCS
YCTAaHOBJICHHBIE JUI1 HUX INocTraHoBieHMeM CoBera MunHuctpos - IIpaBurenbcTBa
Poccuiickoii ®enepanuu ot 6 gespasis 1993 r. N 105 "O HOBBIX HOpMaxX MpeETbHO
JOIYCTUMBIX Harpy3oK JUlsl >KCHIIWH IpU IMOABEME M NEPEMEIICHHH TSHKECTEH
BPYUYHYKO'" M TNOCTaHOBJIEHMEM MMHHUCTEPCTBA TPyJa M COLMAIBHOIO PA3BUTHSA
Poccuiickoii @enepanuu ot 7 anpens 1999 r. N 7 "O0 yTBep:k1IeHUA HOPM IIPEIETBHO
JOIYCTUMBIX HAarpy3oK [UIsl JIMI MOJIOXKE BOCEMHAJLATH JIET IPU MOABEME H
MEePEMEIIICHUH TsDKECTeH BPYyUHYH" (3aperucTpUpOBaHO MUHHCTEPCTBOM IOCTHUIIUU
Poccuiickoii ®@enepatun 1 wuronst 1999 1., peructpaunonusii N 1817) HOpMBI
MPEAEIIBHO JOMYCTUMBIX HAarpy30K NpH IOABEME M TNEPEMEIIEHUH TKECTEN
BpY4HY10.» [16]

«Bce paOoTHMKH, 3aHATHIE B MPOU3BOACTBEHHBIX MPOIECCaxX» aBTOMOOUIBLHON
MPOMBIIIJIEHHOCTH, BKIIOYas PYKOBOAMTENIEH U CIELHAIMCTOB IPOU3BOACTB,
00s13aHbI TPOXOAUTHh OOYUYEHHE, HHCTPYKTAXKU, POBEPKY 3HAHUH MO OXpaHe TpyAa B
cootBeTcTBUM ¢ [lopsakom oOyueHUss MO OXpaHE TpyAda W TPOBEPKU 3HAHUS
TpeOOBaHMII  OXpaHbl  Tpyda paOOTHUKOB  OpraHu3alii,  YTBEpPKICHHBIM
IIOCTAaHOBJICHNEM MMUHHMCTEPCTBA TpyJa W COLMAIBHOIO pasButus Poccuiickon

®denepanuu 1 MunuctepcTa oopazoBanusi Poccutickoit @enepanuu "ot 13 sHBaps
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2003 1. N 1/29 (3apeructpupoBaHo MUHHCTEPCTBOM FOCTUIIMU Poccuiickoit
®deneparun 12 despans 2003 r., peructpanuronnsiii N 4209).

OOyueHne u TPOBEPKY 3HAHWN PAOOTHUKOB, OOCITYKMBAIOIIUX OIMACHBIC
IPOU3BOJICTBEHHbIE OOBEKTHI, HEOOXOJWMO MPOBOJUTH B COOTBETCTBUU C
TpeboBanusiMu [lonoxkeHuss O MOpsAAKE MOJITOTOBKM U aTTecTaluu pPabOTHUKOB
OpraHM3alyii, JKCIUTyaTHUPYIOIIMX  OIMAacCHble  IPOU3BOJCTBEHHBIE  OOBEKTHI,
noakoHTposibHble ['ocroprexHam3zopy Poccum (Pl 04-265-99), yTBepkIeHHOTO
rocraHoBiieHrneM DenepanbHOro rOpHOro M MPOMBINUIEHHOTO Haa3opa Poccun ot 11
saBaps 1999 r. N 2 (3apeructpupoBano MuHuctepcTBoM toctuiiuu Poccuiickoi
®deneparuu 12 despans 1999 r., peructpannonnsiii N 1706).» [16]

«O0ciyXMBaHUE dBJIEKTPOYCTAHOBOK Ha TMPOU3BOJCTBEHHBIX OOBEKTaX
OpraHu3aIu JOJIKEH OCYIIECTBIISATh CIEIUATILHO MOATOTOBJICHHBIN
AIIEKTPOTEXHUIECKHUI TIepcoHal.» [16]

«B nmenmsix oOecrneueHus CcoONMOJEHUsT TpeOOBaHUM  OXpaHbl  TPyJa,
OCYIIECTBJICHUSI KOHTPOJS 3a UX BBINOJIHEHHEM B KaXKIOM OpraHu3ailu,
OCYILIECTBIISIONICH MPOU3BOJACTBEHHYIO AESATEIBbHOCTh, C YHUCICHHOCTHhIO Oosiee 100
pabOTHUKOB CO3/AAa€TCs CIYX,0a OXpaHbl TPYAa UM BBOAUTCS IOJDKHOCTD CTIELUATNCTA
[0 OXpaHe TpyZa, UMEIOIIET0 COOTBETCTBYIOLYIO MOJATOTOBKY WJIM OIBIT padOThI B
ATOM 00J1aCTH.

opraHu3anuu ¢ YucieHHOCThI0 100 paOOTHUKOB U MEHEE pEelIeHUE O CO3TaHHUH
CIIyOBbl OXpaHbl TPyJla WM BBEIACHUU IOJDKHOCTU CHEUUAIMCTa MO OXpaHe Tpyna
NpUHUMaeTcs paboTomareseM C YYETOM CHeUU(PUKA JEATENbHOCTH JaHHOU
OpraHU3aIHH.

[Ipr OTCYTCTBMM B OpraHHM3alluu CIy>KObI OXpaHbl Tpynaa (crenuaiucra o
OXpaHe Tpyna) pabdoToAaTeNb 3aKIIOYaeT JOTOBOP CO CIEUHATUCTAMH WU C
OpraHu3alMsIMH, OKa3bIBAIOIIMMHU YCIIYTH B 00JaCTH OXpaHbl TPyAa.

CtpykTypa city)0bl OXpaHbI Tpy/Ja B OPTaHU3alUN U YUCICHHOCTh PAOOTHUKOB
CIIy>)kObl OXpaHbl TpyJa OINpPEAENAIOTCS paboToNaTENeM C Y4eTOM pEeKOMEHAAlui
denepanbHOro opraHa MCHOJHUTENBHOM BiacTu mo Tpyay (crarbst 217 TpymoBoro
kozekca Poccuiickoii deneparyn).» [16]

«JIuta, BUHOBHBIE B HAPYIIICHUU TPEOOBAHUN OXPaHBI TPY/1a, HECYT
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OTBETCTBEHHOCTh B COOTBETCTBHH C 3aKOHOJATEILCTBOM Poccuiickoit @enepanni.»
[16]

«OO0mIHe MoJIOKeHHS U 001acTh MpUMEHEHHS» [16]

«Hacrosiue canutapHbie npaBuiia 1 HOpMbI (fHanee - CaHUTapHbIC MMPABUIIA)
NpelHa3HaYeHbl Uil TPEeNOTBpAIleHUS  HEOJIArompusiTHOrO  BO3JEHCTBUSA
MUKpPOKJIIMAaTa paboYuX MECT, MPOU3BOJACTBEHHBIX MOMEIIEHUN HAa CaMOYYBCTBHE,
(YHKIIMOHAIBLHOE COCTOSTHHE, Pa0OTOCIIOCOOHOCTD U 3JI0POBhE UeioBeKa.» [16]

«Hacrossmue CaHuTapHble TIpaBWja PACIPOCTPAHSIOTCS Ha IMOKa3aTeNH
MUKpPOKJIIMAaTa Ha paboYuX MecTax BCEX BHAOB MPOU3BOJACTBEHHBIX IMOMEIICHUN H
SABJISIIOTCSL OOSA3aTENBHBIMU I BCEX MPEANpUSATHN U opraHuzanuil. CchUIKA Ha
00s13aTEHPHOCTD COOITIOICHHS TpeOoBaHU HACTOSIIMX CaHUTAPHBIX MPABUI JOHKHBI
OBITH BKJIFOUEHBI B HOPMAaTUBHO-TEXHUYECKUE JOKYMEHTBI: CTAaHAAPTHI, CTPOUTEIbHBIC
HOPMBI M TIpaBWJIa, TEXHUYECKHUE YCJIOBHUS M WHBIC HOPMATHBHBIC U TEXHUYECKHEC
JIOKYMEHTBI, peTJIaMeHTHPYIOIIIHE AKCIUTyaTaIllMOHHBIE XapaKTEPUCTUKHU
IIPOU3BOJICTBEHHBIX OOBEKTOB, TEXHOJIOTMYECKOT0, HH)XEHEPHOTO W CaHUTapPHO-
TEXHUYECKOTO 000PYIOBaHUsSA, OOYCIOBIHMBAIOMINX O0ECIICUeHNE TUTHCHUYECKUX
HOPMATHBOB MUKpOKJIHMaTa.» [16]

«B cootBerctBun co crathamu 9 u 34 3akona PCDOCP "O canutapHo-
AMUACMHUOJIOTHUYECKOM ~ OJIaromojiydni  HaceleHWsa" B OpraHW3alusx JIODKCH
OCYIIECTBJISITHCA TMPOU3BOJICTBEHHBIA KOHTPOJIb 3a COOJfoJIeHHneM TpeOoBaHUM
CaHHMTapHBIX TpaBWJ W TPOBEACHHEM MNPOPUIAKTUYECKHX  MEPOTPUITHH,
HaIpaBJICHHBIX Ha MPEAYNPEKJICHHE BO3HUKHOBEHHS 3a00JICBaHW paOOTaroONIuX B
MIPOU3BOJICTBEHHBIX IMMOMEIIECHUAX, a TAKXKe KOHTPOJb 3a COONIOJACHUEM YCIIOBUMN
TPyJa M OTABIXa M BBITTOJIHCHHEM MEp KOJUICKTMBHOW W WHAWBUIYAJTLHON 3aIUTHI
paboTaroIMX 0T HEOJIArOMPHUSITHOTO BO3ACHCTBHS MUKPOKIUMATa. » [16]

«PykoBoauTenu npeaupuaTUi, OpraHu3aluil U yUpeKICHUN BHE 3aBUCUMOCTH
oT (¢opM COOCTBEHHOCTM MW TOAYMHEHHOCTH B TIOpsAKE  OOecCIeueHUs
MIPOU3BOICTBEHHOTO KOHTPOJISI 0053aHBI MPUBECTH PabOUYUe MECTa B COOTBETCTBHUE C
TpeOOBAHUSIMU K MUKPOKJIMMATY, TPEIyCMOTPEHHBIMU HacTOSIUMH CaHUTapHBIMH
npaBmwiIaMu. » [16]

«l'ocymapcTBEHHBIN CaHUTAPHO-3MUAEMUOIOTHYECKUN HAA30p U KOHTPOJIb 34
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BBIIIOJIHEHHEM HacTosMX CaHUTapHBIX MPAaBHI OCYIIECTBIETCS OpraHaMy H
yupexaeHusiMu  ['ocyiapCcTBEHHOW CaHUTApHO - SIHUJIEMUOJIOTUYECKON CIIyKOBI
Poccuiickoni ®Penepanuu, a BEIOMCTBEHHBIM CAHUTAPHO-IMUIAEMHAOJIOTHYECKUN
Ha/130p ¥ KOHTPOJIb - OpTraHAMH U YUPEXKIECHUIMU CAHUTAPHO-3HUIEMUOJIOTHIECKOTO
poduIiIst COOTBETCTBYIOIIMX MUHUCTEPCTB U BEJJIOMCTB. » [16]

«l"ocymapcTBeHHBIN CAaHUTAPHO-IIUAEMHUOJIOTHIECKUN HaJI30p 3a
CTPOUTENILCTBOM HOBBIX M PEKOHCTPYKIMUEH AEHCTBYIOUIMX MPOU3BOACTBEHHBIX
MOMEILIEHUH OCYIIECTBIISIETCS Ha 3Tanax pa3paboTKu MPOEKTa U BBEJICHUSI OOBEKTOB B
AKCIUTyaTallMI0 ¢ YYETOM XapakTepa TEXHOJIOTMYECKOTO MpoLecca U COOTBETCTBUSA
MH)XEHEPHOI'0 U CAaHUTApHO-TEXHUYECKOro 000pyA0BaHUs TPeOOBAHUSIM HACTOSLINX
CanuTapHbix npaBwi U CTPOUTENBHBIX HOPM U NpaBui "OTOIUICHHE, BEHTUISALNS U
KOHIUITMOHUpOBaHKe" . »[16]

«IIpoexkTHass  TOKyMEHTaluuss Ha CTPOUTEIBCTBO M  PEKOHCTPYKLHUIO
MIPOU3BOJCTBEHHBIX ITOMENIEHUI JOJDKHA OBITh corjlacoBaHa C OpraHaMH H
yupexaeHusamu ['occananuacayx0obl Poccun. » [16]

«BBog B 3KCIUTyaTalMio MPOM3BOJCTBEHHBIX MOMEIICHUNA B LENSAX OLEHKH
COOTBETCTBUS] TUTHEHUYECKHUX MMapaMeTPOB MUKPOKJIMMAaTa TpeOOBaHUSAM HACTOSLINX
CaHuTapHbIX TpaBWI JOJDKEH OCYUIECTBIATHCA TMpPU 00SA3aTEIbHOM Y4YacTUU
npeactaBuTenei ['ocygapcTBEHHOT0 CaHUTapHO - AMUAEMHOJOTMYECKOro Haa3opa
Poccutiickoit ®enepanuu. » [16]

«HopmartuBHbIE CChUTKN» [16]

«3akoH PCOCP  "O  caHUTapHO-3IUAEMHOJOTHYECKOM  OJaronoixy4yuu
HaceneHus".»[16]

«ITonoxenue o I'ocy1apcTBEHHON CAHUTAPHO - AMUAEMHUOJIOTUYECKON CITyk’0e
Poccuiickon ®enepaumun  u  [losoxxkeHne O TrOCyAapCTBEHHOM CAHUTAPHO-
AIUIEMHUOJIOTMYECKOM HOPMUPOBAHUH, YTBEPKICHHbIE [TocTanoBnennem
[TpaBurenbcTBa Poccuiickoii @eneparuu ot 5 uronst 1994 r. N 625. » [16]

«PykoBoactBo "OOmme TpebOBaHHA K TMOCTPOEHUIO, U3JIOKEHUIO U
O(OPMJICHUIO CAHUTAPHO-TUTHEHUYECKUX U 3MHUAEMHOJOTHYECKUX HOPMATUBHBIX U
METOAMYECKUX JOKyMeHTOB" 0T 9 dheBpaist 1994 r. P1.1.004-94. » [16]

«Tepmunbl U onpeneneHus» [16]
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«IIpon3BOJICTBEHHBIE TIOMEIIECHUS - 3aMKHYThIE MPOCTPAHCTBA B CIHEIHUATLHO
NpeIHa3HAYCHHBIX 3JJaHUSX U COOPYKEHUSIX, B KOTOPBIX MOCTOSHHO (110 CMEHAM) HJIU
MEPUOJINYECKH (B T€UEHUE pabOYero JHs) OCYLIECTBIISIETCS TPYyAOBas AESITENbHOCTD
mrozei. » [16]

«Pabouee MecTO - y4acTOK MOMENICHHS], Ha KOTOPOM B T€U€HHE paboveil CMEHbI
WIM YacTH €€ OCYIIECTBISIETCS TPYAOBas NEATEIBHOCTh. PaboummM MECcTOM MOXKeT
SABJISITHCSI HECKOJIBKO YYaCTKOB IMPOU3BOJCTBEHHOrO nomenieHus. Ecnu atu ydyactku
PacmoJI0XKeHBI 0 BCEMY MOMEIIEHHUIO, TO pab0YrM MECTOM CUMUTAETCS BCS TIOMIAIb
nomereHus. » [16]

«XOJOIHBIN MEepUOo/ rojia - MEPUOoJ rojia, XapaKTepU3yeMbIil CpeTHECYTOYHOM
TEMITepaTypoi Hapy>KHOTO Bo3ayxa, paBHoi +10° C u HIKe. »

«Tennelii mepuos roja - MEPHOJ Tojia, XapaKTepU3yeMbIH CpeIHECyTOYHOM
TeMIIepaTypoil HapykHOTO Bo3myxa Bbitie +10° C. » [16]

«CpenHecyTouHas TemIepaTypa Hapy»XHOTO BO3JyXa - CpEIHSAS BeIHMYMHA
TEeMIIepaTypbl HAPY>KHOT'O BO3yXa, U3MEPEHHAsl B OINpPECIICHHbIE Yachl CYTOK Yepes
OIMHAKOBBIC  WHTepBajbl  BpeMeHn. OHa  TOpWHUMAETCS MO  JaHHBIM
METEOPOJIOTHIECKOM CITy»KObI. » [16]

«TennoBass Harpy3ka cpeasl (THC) - coueranHoe IeWCTBHE HA OpPraHU3M
YyeloBeKa TMapaMeTpoB MHUKpOKIMMaTta (TeMIeparypa, BIAXHOCTb, CKOpPOCTb
JBYDKEHUS  BO3AyXa, TEIUIOBOE OOJIy4eHHE), BBIPAKEHHOE  OJHOYUCIOBBIM
nokasatenem B °C. » [16]

«OO6miue TpeOOBaHUs U MMOKa3aTeIu MUKpOKInMaTay [16]

«CanuTapHple TpaBWia YCTAaHABIWBAIOT TUTHCHUYECKHE TpeOOBaHUSI K
MOKa3aTeliIM MHKPOKJIMMaTa padouux MECT MPOU3BOJCTBCHHBIX ITOMEIICHHHA C
Y4€TOM HMHTEHCHUBHOCTH JHEProTpaTr padOTaronuX, BPEMEHH BBIMIOJHEHUS PaOOTHI,
NEepUoIOB TOAa W COAepKaT TpeOOBaHWS K METOJaM H3MEpPEHHs W KOHTPOJIA
MHUKPOKJIMMATHYECKUX YCIOBHIL. » [16]

«ITokazarenn MHUKpOKJIMMAaTa MOJDKHBI 00ECTICUMBATh COXPAHEHHE TEIJIOBOTO
OanaHca YeJIOBEKa C OKpYXKalollel cpenodl W MojAep)KaHuEe ONTUMAIbHOTO WM
JOITYCTHMOT'O TEIUIOBOTO COCTOSIHHS OpraHu3Ma.» [16]

«Iloka3zarensiMu, XapakTEPU3YIOIIMMU MHUKPOKIMMAT B IPOU3BOJICTBEHHBIX
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IIOMCIICHUAX, SABJIAIOTCA:

TEMIEpaTypa BO3AyXa;

— TeMmmepaTrypa IOBEPXHOCTEN;

— OTHOCHTEJIbHAS BJIAXKHOCTh BO3YXa;

— CKOPOCTb JIBUYKEHUS BO31YXa;

— HMHTEHCHUBHOCTH TEIJIOBOTO 0OJyUEHUS.

YuuTeIBaeTCsl TEMIeparypa MNOBEPXHOCTEM OTPaXKIAOMMX KOHCTPYKIIMHI
(cTeHbl, MOTOJOK, IOJI), YCTPOMCTB (3KpaHbl U T.I.), @ TAKXKE TEXHOJIOIMYECKOIO
000pYyTOBaHUS WIIH OTPasKIAIONINX €r0 YCTPOUCTB. » [16]

«OnTHUMabHBIE YCIOBUS MUKpOKIMMaTay [16]

«OnTuManbHble MUKPOKIMMATHYECKUE YCIOBUS YCTAHOBIIEHBI MO0 KPUTEPHUSIM
ONTHUMAJIBHOIO TEIJIOBOrO M (YHKUHMOHAJIBHOTO COCTOSIHUA 4eioBeka. OHu
o0OecnieunBaroT O0IIee U JIOKAJIBHOE OLIYLIEHUE TEIJIOBOro KoM(opTa B TeueHue 8-
qacoBOll pabouell CMEHbl TPU MHUHUMAJIbHOM  HANpsHKEHUHM  MEXaHHU3MOB
TEPMOPETYJSILMYA, HE BBI3BIBAIOT OTKJIOHEHWH B COCTOSTHUU 3/J0POBBS, CO3JAIOT
OPEINOChUIKM i BBICOKOIO  YpOBHS ~ pabOTOCIIOCOOHOCTH U SIBJISIIOTCS
NPEINOYTUTEIBHBIMU Ha pabounx MecTax. » [16]

«OnTtuManbHble  BEIMYMHBI  TOKAa3zaTreleid MUKpPOKIMMAaTa HEOO0XOIUMO
coOmoaTh Ha pabodyMX MecTax MPOU3BOJACTBEHHBIX IIOMEUICHHM, Ha KOTOPBIX
BBITIOJIHAIOTCS PaOOTHI ONEPATOPCKOIO TUIA, CBSI3aHHBIE C HEPBHO - SMOLIMOHAIBHBIM
HanpspKeHUeM (B KaOMHAx, Ha MyJbTax M MOCTaxX YHPaBJIECHUS TEXHOJOTHMYECKUMU
MPOLIECCAMHU, B 3aJ1aX BBIYUCIUTEIBHON TEXHUKU U Ap.). [lepeuens apyrux padoumx
MECT Y BUJIOB paloT, MPU KOTOPBIX JOJIKHBI 00€CIIEYNBATHCS ONITUMAJIbHbIE BETUYHHBI
MUKpOKJIMMAaTa, onpezaensercs CaHUTapHBIMU MPaBUJIAMHU O OTIEJIbHBIM OTpaciisiM
OPOMBIIVICHHOCTH W JAPYTMMH JOKYMEHTAMH, COIJIACOBAHHBIMU C OpraHaMu
['ocyaapcTBEHHOrO0 CaHWTApHO-3IMHIEMHUOJIOTHYECKOTO HA/A30pa B YCTAHOBJIEHHOM
nopszke. » [16]

«OnTtumanbHble TapaMeTpbl MHUKpPOKJIMMara Ha paboyux MecTax JOJIKHBI
COOTBETCTBOBATh BEJIMYMHAM MPUMEHHUTEIBHO K BBIIOJHEHUIO pabOT pa3IMyuHbIX
KaTEeropHil B XOJOIHBIA U TSIUIbIH Meproisl roja. » [16]

«Hepenamﬂ TEMIICPATYPbI BO3AYyXa IIO BLICOTC M I10 T'OPHU3OHTAIM, a TAKKC
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M3MEHEHUS TEMIIEPATyPhl BO3yXa B TCUCHUE CMEHBI TP 00€CTICYeHNN ONITUMAJTbHBIX
BEJIMYMH MUKPOKIIMMATa Ha pabounX MecTax He JOJIKHBI MpeBbIIaTh 2° C 1 BBIXOAUTD
3a IpeJIiesIbl BeJTUIrH.» [16]

TpeOoBaHus 10 OKapHOM 0€30MaCHOCTH

«B nensx Hacrosmero ®enepaibHOrO 3aKOHA IPUMEHSIOTCS CIIEIYIOIINE
MIOHATHSL:

nokapHasi 6€30MaCHOCTh - COCTOSIHUE 3alIUIIEHHOCTH JIMYHOCTH, UMYIIECTBA,
oO1ecTBa M TOCyJapCTBa OT TOXKApPOB; MOXKap - HEKOHTPOJIUPYEMOE TOpEHUE,
MIPUYUHSAIONIEE MaTepUaIbHbIN yiliepO, Bpe )KU3HU U 3[I0POBBIO TPaXKaH, HHTEpEcaM
00I11eCTBa U TOCY/1apCTBA;

Hapymienue TpeboBaHui MoxkapHOM O€30MaCHOCTH - HEBBINIOJIHEHUE WU
HEHaJIe)Kallee BhIMOJHEHNE TPeOOBaHUM MOXKapHOH 0€30MacHOCTH;

MPOTUBOMOXKAPHBIM ~ PEXUM - TpeOOBaHUS MOXKApHOM  0€30MacHOCTH,
YCTaHaBIIMBAIOIIME TTPABUIIA IOBEICHUS JIFOJEH, TOPSAIOK OPraHU3aliH ITPOU3BOCTBA
U (W) copep KaHus TEPPUTOPUIA, 31aHUM, COOPYKEHUH, TTOMEIIEHUH OpTaHu3aliil 1
IPYruX 0OBbEKTOB B LEJISIX 00ECTIeUeHUs OKAPHON OE30I1aCHOCTH;

Mepbl TIOKapHOW OE€30MacHOCTH - JEWUCTBUSI IO OOECIEUCHUIO TMOKAPHON
0€30MacHOCTH, B TOM YHCJIC IO BBIMOJHEHUIO TPEOOBAHMM MOXKAPHOU O€30MaCHOCTH;

MOYXAapHAasi OXpaHa - COBOKYIHOCTh CO3JAHHBIX B YCTAHOBJIEHHOM IOPSJIKE
OpraHoOB YINPABJICHUS, MOJPA3/ICICHU W OpraHu3aluil, MpeJHA3HAYCHHBIX JIs
OopraHu3aluy Npo(UIAKTUKHU MTOKAPOB, UX TYIICHUS U IPOBEJACHUS BO3JIOKEHHBIX Ha

HUX aBapUIHO-CIIacaTeIbHBIX padoT.» [16]
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4 TexHoJOrn4ecKas 4acThb

B mmpokoM MOHUMaHWHM TEXHOJOTHS MPEACTaBIsET COO0M COBOKYITHOCTh
MIPUEMOB M METOIOB IOJTYyUEHHUS U 00pabOTKH CHIPhs MaTepuaia, moiaydadbpurkara,
W3JICJIAN, BBITIONHSAEMBIX B TIPOIIECCE M3TOTOBJICHUS HM3ACITUN. A €ClTU TOBOPHTH
OPOCTBIM  SI3BIKOM, TO  TEXHOJOTHS MPEACTABIAET COOOW  KOMIUIEKC
OpraHU3AIMOHHBIX MEPONPHUATHN, HAPABICHHBIX HA CO3JaHHE OOCITYKHBaHUS
PEMOHTa W JKCIUTyaTallid W3ACTUi HOMHUHAJIBHOTO Ka4eCTBa M ONTHMAaJIbHBIX
Pacxo/I0B U OIPEAETAIONINX TEKYIee Pa3BUTHE HAYKU U TEXHUKH.

B menom ona pa3paboraHa WH)KEHEpPaMH, MPOTPAMMHUCTAMHU H JPYTHMH
CHCIMAIUCTAMH TIPESIIIPHUSATHSI, paOOTAOIMMMH B COOTBETCTBYIOIIMX cdepax.
Texnomorus, Kak TMpaBWIO, pacCMAaTPUBAETCS MO KOHKPETHOH oOTpaciu
IIPOU3BOJICTBA, Pa3IMYaeT TEXHOJOTHH MAIIMHOCTPOCHHS, WH(MOPMAIMOHHBIX,
TCJICKOMMYHHUKAITMOHHBIX, WHHOBAIIMOHHBIX, COIMAJIbHBIX, IEAarOorHueCcKuX,
CTPOUTEIBHBIX, XWMHUYCCKUX W JApPyrux. B  pesymnbraTte  BBINOJTHEHUS
TEXHOJIOTUYECKUX IMPOIIECCOB, COCTOSIIUX U3 COBOKYIHBIX TEXHOJOTUYECKHX
NEeUCTBUM, MPOUCXOJUT KAU€CTBEHHOE M3MEHEHUE oOpabaThiBaeMOW Cpenbl, €e
dbopma CTpOCHHSI MATEPUATLHOTO TEXHUYECKOTO0 U MOTPEeOUTETHCKOTO CBOMCTB,
9TOOBl TEXHOJOTMUYECKUN TPOIECC ObUT TEXHOJIOTHYECKUM JOJKEH WMETh
o0s3aTebHbIE TPU3HAKHU.

BreiOupates mnpeameTsl Tpyna, (QYHKIHOHAN, HAyK EMKOCTb, HMETh
MaTepUaTbHO-TEXHUYECKOE OO0ECIeUeHHe B COOTBETCTBHH C TEXHHYECKUM
3aJlaHueM, COONIOAATh 3aJaHHYI0 TEXHOJIOTHIO - BCE JOTH CaMble Ba)KHEHIIHE
MOHSITHSI, HEOOXOUMBIC JIJIST TIPABHIILHOTO COOJIOJICHUSI TEXHOJIOTHH. BrIOMpaTh
OpeaMeThl Tpyda — MpeaIMeThl Tpyda B TEXHOJOTHMYECKOM IPOU3BOJCTBE —
MaTepHaJbl, JSHEPrOpecypchl, HHQPOpPMAIUA, TMPEAMETHl JKUBOH CpEIbl U
OOIIIECTBEHHOM Cpelibl — ATOT CIMCOK BKJIIOYAET B C€OsI BCE KOMITIOHEHTHI KUBOM,
HEXKMBOW W HWCKYCCTBEHHBIX MAaTepUAIbHBIX Cpell, TexHochepy, Koropas
UCIIONTB3YETCS TSI W3TOTOBJICHUS MOTPEOUTETHCKUX TOBapOB.
OYHKIIMOHUPOBAHNWE O3HAYaeT COOTBETCTBHME CBOCW 3ajade, B TEXHOJOTHIX

00BEIMHEHBI CPEJICTBA M METOJBI BO3JCUCTBUS HAa BBIOPAHHBIM OOBEKT TPY.a,
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METOAWKM TIOJYYCHHS WM TpaHCPopMaluh BBHIOPAHHOTO OOBEKTa Tpyda B
OOJIBIIIMHCTBE CIIy4aeB 3aBUCAT OT CPEICTBA TPyJa, TaKUMX KakK, K MNPHUMEPY,
CYIIECTBYET Pa3IUYHOE CPEACTBO TpyJa [Jsi H3TOTOBJICHUS TMOJAIIUITHUKA.
M cTouyHMKM TeIIoThl, HAYYHOCTh B pPa3pa0OTKE HOBOM TEXHHKU JIOJKHBI
YUYUTHIBATh, HAYYHBIE PE3YJbTAThl TEXHOJOTHMH HAMPSIMYIO 3aBUCAT OT 3HAHUU
oOmiecTBa, KBaTU(GUKAIMK COTPYIHUKOB, HATWYHUS MaTEPHATLHO-TEXHUYCCKUX
pecypcoB, HEOOXOAMMBIX [JIsi OoOecredeHus MPOU3BOJACTBA. MaTepuaiabHas U
TeXHUYECKass 0asza MpeACTaBIsIeT COO0OM KOMIUIEKC CPEICTB IPOU3BOJICTBA
MaTepualioB M  BEIIECTB, KOTOPbIE HEOOXOAUMBI ISl  OCYILECTBJICHUS
JNESITEILHOCTH MPEANPUATHS, HE BXOMSIT B COCTaB MPOU3BOJICTBA, HO SIBIISIOTCS
HeoOXxonumon 0a3oi i pabOThl MPOU3BOJCTBEHHONW CHUCTEMBI — 3JIaHH,
NOABE3AHBIX  IyTE€H, MOCTOB KOMMYHHUKAallMii, HCTOYHUKOB U JIMHUU
anekTpornepeaad. B COOTBETCTBUU € TEXHUYECKUM 3aJJaHUEM IpeIHa3HAYCHUE
KaXJI0W TEXHOJOTHM - YJAOBJIETBOPEHHE JIOOBIX MOTPEOHOCTEM YelloBEeKa, U
MIOATOMY B TEXHOJIOTHUSX YETKO, C YKa3aHUEM Ka4eCTBO M KOJHUYECTBO 3aJIal0TCS
KeJaeMble KOHEYHBIC pPe3yJbTaThl WM TpoAyKThl. COONIOJEHNE TEXHOJOTUH,
crienu(UKN CTPYKTYPBI, IOCICAOBATEIBHOCTh JEHUCTBUM B TEXHOJIOTHYCCKOM
CHCTEME BCErja TOYHO 3a/JaHO, HEJb3s HU3MEHSATh, OHA OMNPEACISECT AJITOPUTM
TOYHOE€ HEU3MEHHOE JCHCTBHE, €CIIM HTO MPaBUJIO HAPYIIEHO, MOIYYUTCS
a0COJIFOTHO JPYTro# MPOAYKT, UM HUYETo He Mmoiaydnutcs. Eciau TexHonornyeckas
oriepariusi U COOTBETCTBYIOIIMI METO ] BOCIIPOU3BOAUTCS CTEPEOTUITHBIM 00Pa30oM,
T.€. IOBTOPHO B TOM K€ HEU3MEHHOM TOPSIAKE, TO MOJYYUTCS TOT KeE Pe3ysbTar,
MOYTH HE OTIMYAEMbId OT Mpeablayliero pesyiprara. [[o 3TuM mpu3zHakam
mporecca TEXHOJOTMYECKUX IPOIECCOB MOXHO TIOJYYUTh HOBOE TOJHOE
OTpeIeICHUE MOHITUS TEXHOJIOTHH - CTPOro OPraHU30BaHHOIO WM TOCTPOCHHOTO
10 AJITOPUTMAM, KOMIUIEKCA JCUCTBUM, OPraHU3allMOHHBIX JECUCTBUUA U METOIUK
BO3JICHCTBHUS BEIIECTBA, YHEPTUH, HHPOpPMAIIMHU, 0OBEKTOB KUBOTO MPUPOIHOTO
WM COIMAJILHOTO OKpYyXeHHusl. KadecTBO, pUTMUYHOCTH JIIOOOTO TPOU3BOJICTBA
oTpeesieTCsl COOIIOICHUEM TPYAOBBIX TEXHOJIOTHYECKUX U MPOU3BOJICTBEHHBIX
JTUCUUIUINH, TPYJAOBas AUCIUIUIMHA - 3TO MOPSAIOK MPOU3BOACTBA, 00ECIICUCHHE

pabOTHUKOB ChIPbEM, HHCTPYMEHTOM, MaTepuajIoM, TPyJIoM Oe3 MOoTeph BPEMHHU.
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He coOmromasi mpoOW3BOACTBEHHYIO JNHCIHIUIMHY, HAPYIIAETCS TMPUHIIAI
OpraHH3allU TPYIOBBIX IIPOLIECCOB B IPOCTPAHCTBE U BPEMEHH - 3TO MOPOKIAET
xaoc U OecrnopsAlioK, cama paboTa U €€ Pe3yJIbTaTUBHOCTh OKAa3bIBAIOTCS O]
BOIIPOCOM, TIIOTOMY YTO OHHM JIMIIEHBbl HAIMpPAaBICHHOCTH TIPOLECCOB. 3a
OpraHu3allMi0 MPOU3BOJICTBA OTBETCTBEHHOCTh HECET paboTojaTenb, 3a €e
cOOIO/IeHNe OTBEUAIOT PAa0OTHWKW TPOW3BOJACTBA, JUCITUIUIMHA SBIISCTCS
NOPSAJIKOM TOBEJICHUS WM JEWUCTBUS JIIOACH, OHa JIeTUTCS Ha OOIIyIo
00513aTEIHPHOCTD U CIICIHATIBHYIO OOIIYI0 00513aTeTLHOCTH - COOTIOICHUE 3aKOHOB
Y TIPaBWI, YCTaHOBJEHHBIX rocyaapctBoM. OCHOBHBIM 3akOHOM Poccuiickon
Qenepauuu  sBisieTcss KoHcTuTyuus Poccuiickon ®dexnepauuu, crienuaibHbIC
JTUCHUIUIMHBL PACTIPOCTPAHSAIOTCA Ha ONpelesieHHbIe cephl ACSATEILHOCTH U
00s13aTeIbHBl TOJIBKO PAOOTHHKAM W COTPYAHHKAM KakoM-1u00 OpraHU3alluu.
CnenuanbHble JUCHUIUIMHBL - IIKOJIbHBIC JUCIUIUIMHBI, BOEHHOCHYXKAIUE,
JTUCLUUIUIMHA TOBEACHUSI B JOpOrax, TPYJOBbIe AUCHUILIMHBI, TEXHOJOTUUYECKUE
JUCUUIUIMHBL. TEeXHHKO-TEXHUYECKAas] JUCLUUIUIMHA SIBIIAETCS CTPOTHM U
THIATETbHBIM coOJIr0ICHUEM TpeboBaHU K TEXHOJIOTUYECKOU
MOCJIEI0OBAaTEIbHOCTH  NPOU3BOJCTBA,  COAEpXKAalMXCcsi B JOKYMEHTax
TE€XHOJIOTUYECKOU MPOAYKINH, HAPYIIEHNE TEXHOJIOTUYECKON TEXHUKU MPUBOJIAT
K TIOSIBJICHUIO Opaka, B psJie CIIy4aeB 9TO MOXKET MPUBECTU K CEPbE3HBIX aBApHUIM
KaK Ha MPOMU3BOJCTBE, TaK M MPU SKCIUTyaTallUU W3JEJINA, U3TOTOBJICHHBIX C
HapyIICHUEM TEXHOJIOTUYECKOU TeXHUKU. PaOOTHHKAM Ha MPOU3BOJICTBE CIEAYET
cJe[0BaTh MpaBUiaM MOBEJICHUS, PETIAMEHTUPOBAHHBIMU TPYIOBBIM KOJIEKCAM,

pr,[[OBOfI KOZCKC ABJIACTCA OCHOBHBIM 3dKOHOJAATCIIbHBIM dKTOM I10 TPYAY.

4.1 AHAIM3 TEXHOJOTUYHOCTH KOHCTPYKIIUM U3/1eJINH

«OOmee TpeOOBaHWE K TEXHOJOTMYECKOW KOHCTPYKIUU  M3IEIHIA:
BO3MOXKHOCTh COOpPKHM y3JI0B, NOTOMY YTO B KOHCTPYKIUH €CTb COOpPOYHBIE
CIMHUIIBI, KOTOpBhIE JOMYCKAIOT HE3aBUCUMOE COOpPKY; BO3MOXKHOCTH
OJTHOBPEMEHHOM M CaMOCTOATEIBHOIO TPUCOEAUHEHUS Y3JI0B K 0a30BBIM

SJICMCHTaAM HU3ACJIUA; BO3MOXHOCTb aBTOMATHYCCKOI'O MCXaHHU3Ma C60pKI/I;
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MHCTPYMEHTAJIBHBINA JOCTYII; HPHUICOJAHOCTh MJIsi KOHTPOJS KadecTBa COOpKH,
OPUMEHEHUE HECJIOKHOM COOPOYHOW KOHCTPYKIMH; HCIIOJIIb30BAHUE METOJUK

00eCTeYeHNsT TOYHOCTHI0.»[ D]

4.2 Pa3zpa0doTKka TeXHOJOTru4YeCKoii cxeMbl COOPKH

«TexHOMOTMYECKNA TMPOUECC H3TOTOBIEHUS — IMPOIECC, BKIIFOYAIOIINMA
JCHCTBHS YCTAHOBKH U POPMHUPOBAHUS COSAMHEHNUI COCTABHOM YacTH U3IENUS IO
I'OCT 2387-79. COopHast omnepaiusi sIBJISETCS TEXHOJIOTHYECKOW omeparued mo
YCTAaHOBKE U OOpa30BaHUIO COCTUHEHUN B COCTABHBIX YaCTSIX 3arOTOBOK MIIU
n3genui. TeXHOIOrn4ecKnii Nepexo] — OKOHYATENbHASI YaCTh TEXHOJIOTHYECKOTO
npoliecca, BBIMOJIHAEMOTO OJHUM M TEM K€ TEXHOJIOTHYECKUM 000pYyI0BaHHUEM
MIPU MTOCTOSTHHOM TE€XHOJIOTUYECKOM PEKUME U MOHTAXKE.

TexHonornyeckuid nporecc cOOPKM BKJIIOYAET B CEOSl CIEIYIOLIUE BUIBI
paboT: MOATOTOBUTENBHBIE PA0OTHI, MOWKH, COPTUPOBKH U T.I.; CJIE€CApHBIC U
MIPUTOHOYHBIE; COOCTBEHHO COOpKa JieTajieit K COOPOUYHBIM €UHUIIAM U U3JIeTTUIM
CBHUHYMBAHUS, 3alpPECCOBKU, KJIENKH, CBApKH, MAaWKU U [Ip.; PETYJIUPYEMBIE;
KOHTPOJBHBIE W JEMOHTXHBIE C YAaCTUYHOW pPa300OpPKON H3ACIUNA C IEIBI0
MOATOTOBKHU UX K YIAKOBKE U TPAHCTIOPTUPOBKE.

[Iporecchl cOOpKM 3aBUCSAT OT KOHCTPYKIIMM HM3TOTOBJICHHOTO W3JIETHS,
creiech  ero auddepennmanuu. Haubonee TmonHBIE U JTOCTOBEPHBIC
MPEJCTaBICHUS] O CBOMCTBAX COOPKHU M3JIETUN, O TEXHOJOTUUECKUX CBOMCTBAX U
BO3MOXHOCTH OpTaHU3AIMKA COOPOYHOTO MPOIEcca A0T cXemMa COOPKH M3IeNuit
U yCTaHOBKa B mpoluecce cOopku. B aTom ciyyae uznenue AeaUTCs Ha TPYIIIbI,
noArpymniy u aeraink. COopHasi emMHMIA, KOTOpask HEMTOCPEICTBEHHO BKIIIOYEHA B
u3enue, HaspiBaeTcs Tpynmod. COopHas eIuHMIA, BXOJAIIAs B U3JCIHUE,
BXOJSIIEE B TPYIIY, Ha3bIBaeTCs 1o Ipymnmoi. Eciu cOopHast equHuUIa TPsSMO
BXOJIUT B TPYMIy, TO €€ Ha3bIBAIOT MOATPYMION mepBod kareropuu. COopHas
€JMHUIIA, BXOJIAIAsl B TIEPBYIO TPYIITY, HA3bIBAETCSA TPYMNIION BTOPOM TPyMHIbI U
TaK Jajee.

Ha cxeme cocTaBHbIE 4acTH W3JEIUi 0003HAYAIOTCS MPSMOYTOJIbHUKAMU,
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pa3aesieHHbIME Ha 3 yacTH: | BepXHsA 4acTh BIMCHIBAET HA3BAHUE COCTABHOM
JacTH, 2 HUOKHSIS JIeBasi 9acTh - HA3BaHUE COCTABHOM YacTH. 3 B HIDKHEM ITPABOM
IOy - YHCIO COCTaBHBIX 4acTH. ['paduueckuit o06pa3 B BHAE YCIOBHOTO
0003HAYECHHUS MTOCIICIOBATEILHOCTH U3TOTOBJICHHSI H3/ICTUS WIIM COCTABHON 4acTH
€r0 Ha3bIBACTCSI CXEMOW M3TOTOBJICHUS M3Ieuid. [Ipy mpoeKkTHpOBaHNH OTleparuii
COOpPKH  OMpEAeNAIOTCA  IOCIEI0BAaTeIbHOCTh, BO3MOXHOCTH COBMEIICHHUS
BPEMCHH  TEXHOJOTMYECKOTO  TEpexoaa,  BBIOMpAIOTCS  000pYIOBaHMS,
MNPUCTIOCOOTICHU W WMHCTPYMEHTOB, COCTAaBJISIIOTCS  CXEMbl  MOHTaXa
00Opy/IOBaHUs, YCTAHOBJISIIOTCS PEKUMBI PabOTHI M OMPEACTSIOTCS HOPMBI
BPEMEHM I TEXHOJIOTUYECKUX ONepaluil U COOTBETCTBYIOLIUX pa3psioB
coopimka.»[5]

COopHble omepalnuy CTpOATCA Ha NpuHIMNe JAuddepeHuaIbHON U
KOHIIEHTpalrmoHHot  nuddepenuuaruu.  JuddepenuunanbHas  omeparus
MO3BOJIACT BBHIMOJHATH MAPAUIEIBHO Y3IIbI M 00mue COOpPKHM M HCIOIb30BATh
BBICOKOIIPOU3BOUTENbHBIE COOPOYHBIE MAIIMHBI. DTO YMEHBIIAET JIUTEIbHOCTD
cOOpKH, a CJeIoBaTelIbHO, YBEIWYHBACT MPOU3BOAUTEIHLHOCTh PaOOTHI
Huddepennmanus onepamnuii HMCMOAB3YETCS MTpPH COOpPKE TMOTOYHOTO THIIA,
KOHIIEHTPAIIUS — BO BCEX APYTHX CUTYyaIUsIX.

[Ipy  KOHIEHTpAllMU TPOILECCOB TEXHOJOTHYECKHE MEPEeKITIOUCHUS
BBITIOJTHAIOTCS napajienabHo, MOCJIeTIOBATEIHHO WIIH napajieIbHO
nocneaoBarenabHo. [locnenoBaTenbHOCTh Omepanuii COOPKM OTpeAeNnsieTcss Ha
OCHOBaHUU CXeM COOPKH M MOHTa)Ka M3JIEIHA MPU COOPKE C YIETOM CIIeAYIOIINX
TpeOOBaHMIA: paHee BBITIOJHEHHBIE OTIEPAINH JOHKHBI HE OCIIOKHSIThH BBHITIOJITHCHHE
CIECAYIOIIUX  OMepanuid; pa3dWBKa Tpolecca Ha  ONepamusx JJOJDKHA
MIPOU3BOJUTHCS C YYETOM TOTO, YTO TaKT COOPKH JIOJIKEH OBITh BBIIOJIHEH; IOCIIE
BBITIOJTHEHUS OTIEPAINi C PEeryJIMPOBAHUEM WM MTPUTOHKOM, ¥ TTOCIIE BHITIOTHEHHUS
oTieparyii, Korjia MOXeT MPOU30MTH OpaK, CIeAyeT MPeayCMOTPETh KOHTPOIBHYIO

oTeparuro.
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4.3 CocraBJjieHHe nepeYHs COOPOYHBIX padoT

«Ilepedyenp cocraBnsieTcss B BHAE TaONIMYKU, COJEpIKalleld Ha3BaHUsA
cOOpOUHBIX PadOT MO MOCIEIOBATENBLHOCTH, OMPEACIIIEMON TEXHOIOTHUECKUMH
cxeMaMH OOIIero u y3joBOoro cOopa, a TakKe JaHHbIE O HOPMHUPOBAHHM BCEX
TpeOyeMbIX BUAOB COOPKH. DTH pabOThl OYEHBb Pa3HOOOPa3HbI, 1 OHU MOTYT OBITH
OTIpeJIeIeHbl TOJBKO MPU pacdeTe M aHajn3a KOHKPETHBIX YCIOBHUSX COOpKH:
MOJIHOCTBIO U TOYHOCTHIO MEXaHUYECKUX 00pabOTOK JieTaneil, MOCTaBICHHBIX Ha
COOpKy, TPHUHATHIX METOJOB JOCTIDKCHHS TOYKH 3aMBIKAHUS, MPHUHATHIX
TEXHOJIOTMUYECKUX CIIOCOOOB BBINOIHEHUS COEIMHEHUH U T. 1.

B 3aBucumocTH OT 11€1eBOTO Ha3HA4YEHHS paboTa MOXKET OBITh pa3jeieHa
Ha: MeXaHW4yeckue o0paboTKu,»[5] BBIMOJHAEMBIE B IeXe COOpPKH; YIaKOBKa,
pacmakoBKa, MPOU3BOJCTBO OTACIBHBIX JETallel; C M3TOTOBICHUE COCTUHEHHIA
JeTanel, y3710B; padoThl, CBA3aHHBIE C METOIaMHU MTOIFEMA U PETYIUPOBAHMS;

Onucanue TEXHOJIOTMYECKUX MPOLECCOB M3rOoTOBIEHMs. B aTOM mpouecce
XapaKkTepu3yeTcs B MEPBYIO OYepeb YCTAHOBUBIIHUICS OOBEKT MPOU3BOACTBA,
KOTOPBIN BBISIBUJI OTHECEHUE 3TOT0 K MacCOBBIM Ipou3BojcTBaM. [Ipu Oosbiiom
o0beMe MPOM3BOACTBA MPOAYKIMH 3TO IO3BOJSET 3aKPEIUIATh ONepaluu 3a
ompezneneHHoe 00OpyIOBaHHWE C €ro paclojOKEHHEM B TEXHOJOTHYECKOM
HOpSAKE MO MOTOKY, C LIMPOKKUM HCIIOJIb30BAHUEM CHELIMAIBLHOTO 000pYy10BaHUS
M MEXaHW3alMd W aBTOMATH3allMd IMPOLIECCOB MPOW3BOJCTBA, CTPOTUM
COOJTIOICHUEM TIPUHITUTIA COBMECTUMOCTH, YTO MO3BOJISIET PE3KO COKPATUTH BpEMs
pou3BOACTBa cOopku. «Bpicmas ¢dopMa MaccoBOro Mpou3BOJACTBA — 3TO
IPOU3BOACTBO B HEMPEPHIBHOM IMOTOKE, KOTOPOE XapaKTEepPH3yeTCs TeM, YTO
KaXK7asi onepanus TEXHOJIOTHYECKOro JMHUM PaBHA BPEMEHH 10 BCEM IOTOKE, YTO
o0OecreynBaeT MPOU3BOJACTBO 00pabOTKH M COOpKM 0e3 3aJepk ek B CTPOro
YCTaHOBJICHHBIE CpPOKH. [l  OCyIIecTBIEHUs Omepanuii, KOTOpble He
YKJIabIBAIOTCS B YCTAHOBJICHHYIO TaKTy, MCIONb3YIOTCS JONOJHUTENbHbIC
opynus. [lpm moToke mepeMelnieHne C TO3WIMH B TO3UIUI0 TPOUCXOAUT

HENPEPBIBHO NpUHYIUTENHHO.»[5] [lepedens cOopouHbix paboTh! B TabmIe 16.
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«Tabmuma 16 — [Tepeyers cOOpoUHBIX pabOT

66

Bpewms
Ne
onep ConeprxkaHre OCHOBHBIX U BCIIOMOTaTeNIbHBIX padOT ton’ MUH.
1. Y3noBas cOopka mopiHs 3aAHEr0 TOpMO3a

1 2 3
1 B3sTh mopiieHs 3aHET0 TOPMO3HOTO MEXaHU3Ma 0,08
2 Y CTaHOBUTH MOPIIEHB B MPUCTIOCOOICHUE 0,14
3 B3sTe BUHT 0,08
4 BceraButh BUHT 0,12
5 B3sth maiidy 0,08
6 YcTaHoBUTH 11ai10y 0,11
7 B3ste npyxuny 0,08
8 Y CTaHOBUTB NIPYKUHY 0,11
9 B3sTe TONIKaTEND 0,08
10 VY CTaHOBUTH TOJIKATEND 0,16
11 B34T1b KoOJIMayek U yCTaHOBUTH €0 0,18
CHATh moOpuIeHb B cOOpe ¢ NpUCHOCOONEHUS U TEepeMecTUTh Ha

12 CIICTYFOTIYIO OTIePAITHIO 0,15
HUTOI'O:

1,37
2. Y3710Bas cOOpKa HUIUHIpPA C TIOPIIHEM B cOOpe
1 B3t uunusap 0,08
2 VY CTaHOBUTH WIMHAP B IPUCIIOCOOICHHE 0,14
3 B3sTh Ba IpUBOIHO#M 0,08
4 BceraBuTh Ban npuBOAHON B LIUIUHIP 0,17
5 B34T1b KOJIBLIO CTOIOPHOE 0,08
6 B3sarts koab10 0,08
7 B3satsb raiiky 0,08
8 Y CTaHOBUTH KOJBLIO B TalKY 0,16
9 VY CTaHOBUTB KOJIBIIO CTOIIOPHOE 0,14




[Tponomxkenne TabauIs 16

1 2
10 Y CTaHOBUTH raiiKy ¢ KOJIbLIOM B IUJIMHJIP 0,22
11 B3sat1b peruar 0,08
12 YcTaHOBUTH phIUar 0,15
13 B3sTh raiiky 0,08
14 HaxuBuTh raiiky Ha BaJl IPUBOAHON U 3aBEPHYTH 0,22
15 B3sTh Kommauex 3amuTHEINA 0,08
16 VY cTaHOBUTH KOJITIAYEK 3AIIUTHBINA B AITUHIP 0,15
CHATP C TPUCIOCOONICHHWS [MIMHIP B cOOpe C TMOpIIHEM C
o MPUCIIOCOOJICHUS U TIEPEMECTHTD Ha CICAYIOIIYIO ONEPAIUi0 o1
HUTOI'O: 2,11

3. Y3noBas cOopka cymnmopTa B coope

1 B3sTh ckoby cynmopta 0,08
2 OcmoTpeTh cko0y CymnmopTa co BCEX CTOPOH 0,09
3 Y CTaHOBHTH CKOOY CYIIIOPTa B IPUCIIOCOOICHHE 0,07
4 Cwma3zatb Bce conpsiraemble MOBEPXHOCTH MAILIMHHBIM MacIOM 0,12
5 B3sTh nunmmHAp ¢ mopiraeM B cOope 0,08
6 OcMOTpeTh MIJIMHJIP C TIOPIITHEM CO BCEX CTOPOH 0,11
7 VY CTaHOBUTH WJIMHAP C MOPIIHEM B cOope 0,11
8 B3sTh K0JI0/IKY ¢ HaKIaIKOW B cOOpe 0,07
9 VYcTaHOBUTH KOJIOJIKY € HAKJIAJIKOU B cOOpe 0,11
10 CHsATB cynnopt B cOope 13 MPUCTIOCOOICHUS 0,11
11 [IpoBepuTh KaueCcTBO BHIMOTHEHHON pabOThI 0,12
12 [TepemecTuTh cynmopt B cOope Ha 001IyI0 COOPKY 0,15
NTOI'O:

1,22

4. Obmas coopka 3aqHETO TOPMO3a

1 B3sTh ochb cTynuIel 0,22

2 OCMOTpETh OCh CTYITHIIBI 0,29

Y cTaHOBUTH OCh CTYIIHLbI B HpI/ICHOC06HeHI/Ie

0,31
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[Tponomxkenne TabauIs 16

1 2 3
4 B35Th NOAIIUITHUK CTYITHIIBI 0,19
5 [IpeaBapuTebHO cMa3aTh MOAMIUITHAK MAIIMHHBIM MacjioM 0,17
6 3anpeccoBaTh MOIITUITHAK 0,31
7 B3stp maiily 0,21
8 YcraHoBUTH mali0y 0,23
9 B3satb raiiky 0,21
10 HaxuBuTth raiiky u 3aBepHyTb MOMeHTOM 12 H.m 0,22
11 B3sTh mmnuibky 0,16
12 VY CTaHOBUTH LINUIBKY 0,25
13 B3satb nuck Topmo3Hoit 0,12
14 VY CTaHOBHUTH JMCK TOPMO3HOM Ha CTYIHILY 0,32
15 B3zste cynmopt B cOope 0,15
16 OcmoTpeTh cynmopT B cOOpe CO BCeX CTOPOH 0,14
17 Y CTaHOBHUTH CYNIIOPT B cOOpe 0,19
18 B3stb maii0y npy>KuHHYIO 0,11
19 YcTaHoBUTH 1ai0y NPYKUHHYIO 0,19
20 B3sarw Oonr 0,22
21 BcraButh 60T 1 3aBepHYTH MOMeHTOM 35 H.m 0,29
22 [IpoBepuTh KaueCcTBO BBIMOIHEHHON pabOThI 0,24
HUTOI'O: 4,74
Beero 2lon 9,44

4.4 OnpeneJieHne TPYA0EMKOCTH COOPKH

B cootHecenun ¢ mnepeyHeM JIESATEIBHOCTEN, MPUBEAEHHOM B IUIAHE
KOMILIEKTAIIMH, IIPOBOJIUTCS pacIpeeiecHrue padoT o JaHHBIM periiaMmenTa. B atux
pernaMeHTax  IMPUBEACHBI  HOPMBI  ONEPAaTMBHONO  BpEeMEHHM  tom.  Ha
MEXaHOCOOpOYHbIE M BTOPOCTEINEHHbIC Tiepexonbl. HMTorm pacnpeneneHus
JesITeIbHOCTEN CBOJSAT B COOTBETCTBYIOIILYIO Ipady Tabmuist 17.

O6111ee onepaTBHOE BpeMsl Ha BCe BUbI padOT pH COOPKE 33 IHET0 TOPMO3a
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OTIPEIENISIETCS] KaK CyMMa OT/IEIBHBIX OTIEPATUBHBIX BPeMEH:»[5]

o0 = Zton =944 mun.
«CyMMapHasi TpyIOEMKOCTh COOpPKHM 3aJHET0 TOpPMO3a MOXKET OBbITh

ompeaeneHa Kak: »[5]

I N N + ,B
t |&\u — tlau + t |§u * 24 ,
20 I ( 100 )

(56)
«rac @ - yacTh OIICPATUBHOI'O BPEMCHU HAa OPraHU3allMOHHO-TCXHHUYCCKOC

— - 204 .
o0cny:kuBaHue pabodero mecra, & =2+3%;

— A~ O
'B - 4aCTb OII€CPAaTHBHOI'O BPEMCHHU HaA ICPEPBIBEI AJIA OTAbIXA, ﬂ =4-+6% ;

Tpumem @ =2%; B =4% 5]

2+4

£004 = 9,44+ 9,44 % =10,0Lneu.
100

Torna
4.5 OnpepnesieHne TUIA TPOU3BOACTBA

Tun mpousBoACTB MpU COOPKE JOKEH OMPENETSATHCS B COOTBETCTBUH C
FOJAOBBIM BBIITYCKOM M3JICJIMM, a TAKXE OIPEACIEHHBIM CYMMApHBIM YHUCIOM

TPYAOEMKOCTH COOPKH 3aJHUX TOPMO30B.

06wy __
B namem ciyuae N = 48000 mr.; b — 100D - posromy mpunmvaen
KPYIHOCEPUIHOE POU3BOJICTBO.
«Jly1st KpYMHOCEPUIAHOTO MIPOU3BOICTBA , II€ NPUMEHSIOT TIOTOUYHBIE (HOPMBI

OpraHHM3alyy MPOU3BOJCTBA, CIEIYET ONPEACIUTh TaKT BHITYCKa H3Ienuii: »[5]

F, %60%*m
T=-¢ _
N (57)
«rue FQ — nelictBuTenbHbIM TOAOBOM (oHJ pabodero BpeMeHH

cO0poUHOTO 000PYIOBAHUS B OHY CMEHY, 4Yac;
M — KOJIMYECTBO pab0YMX CMEH B CYTKH;

N — ro1oBo# 00bEM BBITyCKA U3ICIHMA, IIT. »[5]

T, =4015=* _60__ 5,02 mun.
48000
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4.6 Bb10op oprann3aumoHHo# (popMbl cOOPKHU

Ha BwIOOp opranm3annoHHOW ¢GOpMBI COOPKH BIUSIOT, KOHCTPYKIIHS
U3JIEINS, €r0 Macca, 00BEM BBIIyCKa U3JEIUN U CPOKH (JTTUTEIBLHOCTD) BBITYCKA.

JIJist KpyITHOCEpUUHOTO MPOU3BOJICTBA MPUMEHSIIOT MOJBUKHYIO MOTOYHYIO
cOOpKy € pacuwlIeHEHHEeM IIpollecca Ha OIepaluyd U Iepeaadeii coompaeMoro
o0beKTa OT OAHOW TO3MIMU K JIPYyroil TOCPEICTBOM MEXaHUYECKUX

TPAHCIIOPTUPYIOLIUX YCTPOKCTB.

4.7 CocTaBjieHHe MAPLIIPYTHOH TEXHOJIOTUH

Texnomorus  MapumpyTH3aluMud  BKJIIOYaeT B ce0S  yCTaHOBJICHHUE
MOCIIEZIOBATEILHOCTEH M COJEp)KaHUE TEXHOJIOTUYECKUX Olepanuid o0mero u
y310Boro coopa. [lociaenoBaTenbHOCTh U3TOTOBIICHUS OMIPEIESeTCS HA OCHOBAHUU
TEXHOJIOTMUYECKUX CXEM OO0ILEro U y3aoBoro coopa. @opMupoBaHUE COAEPKUMOTO
ofeparyii JOMHKHO OBITh MPOBENEHO C yYETOM OJHOPOJHOCTH W 3aKOHYCHHOCTH
pabothl. [Ipu3Hak 3aBepiieHus 3Tana pabOThl — IEIOCTHOCTh COEIMHEHUI mpu
U3MEHEHUU TIOJIOKEHHUsSI WIM TPaHCIOPTUPOBKE cOOpouHOoro ooOwekra. Jlis
dopMupoBaHUs oOmNepaldii MacCOBBIX M KPYMHBIX TPOU3BOACTB M3 0OIIEi
HOMEHKJIATyphl pabOT B IIaHE HCKIIOYaeTcs paboTa, KOTOpas MOXKET OBITh
BbIJIEJICHA BHE OOIIMX M Y3JOBBIX COOPOK: YHMAaKOBKH, MPOMBIBKH, IPOYBKH,
OYUCTKH, KOHTPOJIA BXO0Ja. TeXHOIOTHYECKUI MapUIpyT MPOW3BOACTBA W3IEIHMA
odpopmisiercs B Tabmuie, (cM. Tabnuia 4.2), rae TpuBOASITCS JaHHBIE O HOMEPAX,
HAaMMEHOBAHUAX OTEPAIHiA, UX COACPNKAHUH 0€3 pa3rpaHUUYCHHS 110 TEXHUIECKOMY
Nepexoly, TEXHOJOTUYECKOMY OOOpYIOBaHUIO UM BPEMEHHON HOpMe. TeXHHKO-
TEXHUYECKUE OIEpalfy, CBS3aHHBIE C MPOIECCOM COOpPKH, MM MPHCBAHBAIOTCS
Homepa: 005, 010 u tak ganee. B CrMCOK TEXHOJOTHMYECKUX MapIIPYTOB JAOJIKHBI
ObITh  BBEJIEHBI OMEpallMd 1O TEXHUYECKOMY KOHTPOJIO U  JIPYTUM
BCIIOMOTATEIbHBIM OIIEPAIHSIM TI0 PETYJIUPOBaHUI0, OaTaHCHPOBKE, TIOJTOHKE B TaK
nanee. CBoe Ha3BaHME COOPOUYHOI ONEpaIMK MOTYYaeTCs M0 TUILY COOPKH OOIIEero

HJIK Y3JIOBOTO THUIIA U 11O HAa3BAHWIO MU3ACIINA WJIIN CAUHHIIBI C60p0‘-IHOI>i TPYIIIIBI.
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Cenenusi 0 0o0OpyIOBaHMU TMPEACTABICHH B BHUJE HAUMEHOBAaHUS Tuia, 0e3

yKa3aHUs MOJIeNM TEXHUKU. MapiipyTHas TexHoJyiorus B Tabnure 17.

Ta6muna 17 — MapipyTHasi TEXHOJIOTHS

VYcTaHOBUTH KOJMNAYeK MPeIOXPaHUTEIbHBIN
B LIMJIUHJP

CHaTb ¢ 000pynoBaHUS LMIUHAP B cOope C
TOPIITHEM C 00OPY/IOBAaHMS U TIEPEIBUHYTH Ha

MOCICAYIOIYIO ClICHOIICpauto

IIOABECHOM
xonserep LIIIK-
80P

Hcnonb3zyemoe
Ne  |HasBanue HaunmenoBanue TEXHOJIOTHYECKUX Bpewms,
obopynoBaHue
oIep |onepauuu IIEPEXO0/10B MUH
1 2 3 4 5)
005 |VY3noBas cOopka|3apuKcHpoBaTh IUTYH)KEP B 000pyI0BaHNE
nopuiHs 3aaHero|[locraButs maiidy
TOpMO3a [TocTaBUTh NPYKUHKY
3adukcupoBaTh TOJIKATEb 1,46
Cusatp mynxkep B coope ¢ 000pynoBaHus U
MEepPEIBUHYTh Ha HOCJIEAYIOUTYIO
CHeIoNepaluio
VY3noBas c6opka|3apuKcHpoBaTh HWIMHIP B IPUCTIOCOOTICHHE
LHAJIMHpA C|YCTaHOBUTH KOJIEYKO B FaliKy
MOpUIHEM B|YCTaHOBUTH KOJIEYKO CTOIIOPHOE CrneunanbHoe
cbope VY CTaHOBUTH racuky C KOJIE€YKOM B LIUJIMHAP |YCTaHOBOYHO-
Y CTaHOBUTH phIUar 3a)KUMHOE
HaxuBuTh raeuky Ha Bajl NPHUBOJHBIA H|IpUCIOCOOIEHUE
3aBEPHYTh I'py3onecymmit 225
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[Tponomxenne Tabuisr 17

BcraButh 60onT M 3aBepHYTh MOMEHTOM 35
H.m
[TpoBepuTh Ka4ECTBO BHIMIOIHEHHON paOOTHI

1 2 3 4 5
VY3noBas cbOopka
cynmopra B coope|3abuKcnposars  ckody  cymmopra B
obopynoBaHue
CMmazaTh Bce colpsraemMble IOBEPXHOCTU
MaIllMHHBIM MacJIOM
3aukcupoBaTh HWIMH/P C HOPIIHEM B cOOpe
3aduKkcupoBaTh KOJOAKY C HaKJIaJAKOH B 1,31
coope
CHATb cynnopt B cOOpe U3 IPUCIIOCOOICHUS
[IpoBepuTh Ka4eCcTBO BBIMOIHEHHON pabOThI
[Tepemectuth cynmopT B cOOope Ha OOIIyIO
cOOpKy
Hroro: 5,02
010 |O6mas  cbopka|3adukcupoBaTh 0Chb CTYITUIIBI B
3aJJHero TopmMo3a |000pyJ0BaHUE
[IpensaputensHo  cmazath  noamunHuk|[Ipucnocobnenue
MAaIlMHHBIM MacJIOM JUI 3aIPECCOBKU
3ampeccoBaTh NOIIUITHUK HOIINITHUKA
3adukcupoBarh maidy CrenuanpHoe
HaxuBuTh raiiky u 3aBepHyTh MOMEHTOM 12 |yCcTaHOBOYHO-
H.Mm 3KUMHOE 5,02
3ahuKCUPOBATh IIMUIBKY MIPUCTIOCOOJICHUE
3aukcupoBaTh JUCK TOPMO3HOI Ha cTynuily | 3yOuio
3aukcrupoBaTh Cynmnopt B cOope MoinoTok
3aukcupoBaTh a0y NpyXKMHHYIO [Tnockory61s!
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5 DxoHoOMHUYecKas IPPEeKTUBHOCTH IPOEKTA

[TapameTpamMu NPOAYKTUBHOCTH HWHBECTIIPOEKTA SBISIOTCS YUCTBIA JOXOJ,
YUCTBIN TUCKOHTUPOBAHHBIA JOXO/I, BHyTPEHHAsi HOpMa PEHTA0EIbHOCTH, T0Ka3aTelb
PEHTA0ENbHOCTH  KamUTANU3alMii M TpyJao3aTpaT M CPOK PEHTA0EIbHOCTH
MHBECTHpPOEeKTa. UUCTBII 10XO0 NpeaCcTaBisieT co00M caaba0 IEHEKHBIX TOTOKOB IO
IPOEKTY M PaCCUMTBHIBACTCS KAK CyMMa JIEHEXHBIX IPUTOKOB IIO IIPOEKTY 3a BECh
IIEpUOJ] pean3auuy NpOoeKTa. YUCThI TUCKOHTUPOBAHHBIM JAOXOJ 3TO TOXKE CAMOE
TOJIKO C y4yeToM Ko3((ullMeHTa AUCKOHTUPOBAHUSA, BTOPOH (HOpMyJIbl AJisl pacuéra
YUCTOTO JMCKOHTHUPOBAHHOIO J0XOJa SBIsETCA (QopMysa C y4acTUEM MPUOBLIU
YUCTOU MPUOBLIN M0 MTPOEKTY - 3TO CyMMa YUCTOM NPUObUIH aMOPTU3ALIMH 32 MUHYCOM
KallUTAJIBHBIX BIJIOXKEHUM 1O MpoekTy. CleayromuM IT0Ka3aTeieM BBICTYNAET
BHYTPEHHSISI HOpMa JOXOJHOCTH, BHYTPEHHsISI HOpMa JOXOAHOCTH IO MPOEKTY OHa
OLICHHMBAETCS TAKUM 00pa3oM, UTOObI HHBECTOP MOT OLEHUTH 3((HEKTUBHOCTh MMPOEKTA
Ha HayaJbHOM 3Talle, BHYTPEHHSS HOpMa JIOXOJHOCTH 3TO Takoe uucio EB wmm E
BHYTPEHHsISI HOpMa JOXOJHOCTH, KOTOpash CPaBHUBAETCS CO CTAaBKOW AMCKOHTa IO
IOPOEKTY MW PACCUUTHIBAETCS MPH YHUCTOM JUCKOHTUPOBAHHOM JMBHJICHJE DPABHOM
HOJIIO.

BHyTpeHHIOI0 HOpMY JTOXOJHOCTH B TOM CJIy4ae, €CJIM OHa BBIIIE, YEM CTaBKa
JUCKOHTUPOBAHMS, TO OHA CBUAETEIBCTBYET O TOM, YTO YUCTBIN JUCKOHTUPOBAHHBIN
10x0/ Oy/IeT MOJOKUTETLHON U COOTBETCTBEHHO MPOEKT OyeT 3 (PEKTUBHBIM, B TOM
cilydae, €Clid BHYTPEHHsISI HOpMa MPUObUIBHOCTH HUXKE, YEM JJOXOJIHOCTh JUCKOHTA, TO
MUHBECTIIPOCKT CUMTAETCSA HELEJIECO00PA3HBIM, OTTOIO YTO YUCTBIN
JUCKOHTUPOBAHHBIA JUBUJICH]] IO MHBECTIPOEKTY OyAeT HeraTuBHbIM. Cremyromui
MoKa3aTeib 3TO MHJEKCHI JOXOIHOCTH MO MPOEKTY, HHJIEKCHI JOXOIHOCTH ObIBAIOT WU
PACCUUTBIBAIOTCS ABYX BUJIOB - 3TO MHJEKC TOXOHOCTH 3aTPAT U UHAEKC JOXOJAHOCTH
MHBeCTHLIMI. HIEKC TOXOAHOCTH U 3aTpaT PaCCUUTHIBAKOTCS KaK OTHOIIEHHE YUCTBIX
IIPUTOKOB IO MPOEKTY K YHCTBIM OTTOKaM IO MpOeKTy. MHaekc AOXOIHOCTH
WHBECTULMI Yalle BCErO €ro pacCUYMTHIBAIOT U OH OLEHMBAETCA Kak Y nenéHoe Ha
JMCKOHTUPOBAHHBIE KAIUTAJIbHBIE BJIOKEHHUS 10 IPOEKTY U IUIFOC €AMHUIIA.

CJ'ICILYIOHII/IG IMOKa3aTC/In - OTO CPOK OKYIIA€CMOCTH IIPOCKTA, TO €CTb 3TO TOT
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Meproj BPEMEHHU KOTOPBIM MPOIIEN OT Hayada MPOEeKTa 10 MOMEHTa OKYIaeMOCTH, TO
€CTh TOrO IEpHUoJia, KOTJa HAKOIUICHHBIC YHCThIC IUCKOHTHPOBAHHBIC JEHEKHBIC
MPUTOKH, JUCKOHTUPOBAHHBIC WJIM HE JUCKOHTUPOBAHHBIC 3aBUCHUT OT BHJA CpPOKa
OKYIIaeMOCTH, TMPEBBIIAIOT BJOXKEHHBIE B IPOEKT cpeacTBa. Pazmuyaror
JMCKOHTUPOBAHHBI W HE JMCKOHTHPOBAHHBIM WM IPOCTOM CPOK OKYIAaeMOCTH
MPOEKTa, COOTBETCTBEHHO MpHU pPacUyE€Te IUCKOHTUPOBAHHOTO CPOKA OKYNaeMOCTH
PaCCUMTHIBAIOTCA HAKOIUICHHBIC JUCKOHTUPOBAHHBIC JCHEKHBIC MPHUTOKH, a IIPH
pacdéTe mpOCTOTO CPOKA OKYITAEMOCTH PACCUMTHIBAIOTCS WU OEPYTCS BO BHUMAHHE HE
JTMCKOHTUPOBAHHBIEC ICHEKHBIE MOTOKH 110 MPOEKTY.

CpoK OKYITaeMOCTH TI0 IMPOEKTY ATO HE OCHOBHOM MoKazaTesb 3PGHEeKTUBHOCTH -
9TO TOT TMOKa3aTelb, KOTOPBI MPUCYTCTBYET WM YUYUTHIBACTCS B KauyeCTBE
OTPAaHUYCHHS IO TIPOEKTY, COOTBETCTBEHHO OH JOJDKEH CYIIECTBOBATH B JIIOOOM
Clly4yae, €CJIM OLEHHBAETCS 3TOT MPOEKT M B NPHUHIMIE B OyIyIIEeM MOXKET ObITh
MPUHATBIM U CPOK OKYIAEMOCTH MO MPOEKTY ISl TUCKOHTUPOBAHHBIX JICHEKHBIX
MIOTOKOB OH JOJDKEH OBITh, YKJIAIbIBATHCS B IPEACibl KU3HEHHOTO IMKJIA MPOCKTa
KOHeUHO k€. (OcHoBoIojararoiuye mnapamMeTpbl JJIsi TOro, 4YTOObI TMOJCYUTATH
MPOAYKTUBHOCTh WHBECTIPOEKTA, BCE K€ XApAKTEPU3YIOTCA JBYMS KPUTECPUSIMU:
YUCTHIM TMCKOHTHPOBAHHBIM JUBHJICH/IOM U ITOKA3aTeJIeM PEHTA0eIbHOCTH BIIOKCHUS
B MHBECTIPOCKT, T.€. BOT ATHU JBAa KPUTEPUsl Pa3pelIalOT HaM CJlIeJIaTh BBIBOJIBI O
pe3yJIbTATUBHOCTH WJIM  HECOCTOSITEIBHOCTHM  WMHBECTHpoeKkTa. Eciaum  ywucras
JTUMCKOHTUPOBaHHAs MPUOBLTL HA TPOCKTE HE OTPHUIATEIbHAs, T.€. 00JIbIle JIUO0 paBHA
HYJIIO, U €CJIU WHACKC NPUOBLIM OOJbIIE €IUHUIl, TO Mbl CUMTAEM, UTO MPOEKT
a2 (PeKTUBEH, MOATOMY PEKOMEHIyeM ero K peanu3anuu. VIcXomHble JaHHBIC IS

pacueta B Tabmnuie 18. PacueTHbie nanHbie B Tabnumax 19 — 22.
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5.1 Pac4er ce0ecCTOUMOCTH MPOECKTHPYEMOI0 y3J1a aBTOMOOMJISI

Taomuma 18 - UcxonHble TaHHbBIE

HanmenoBanue Obo3Ha- En.uzm. 3HauYeHHe
«["omoBas nporpamma BeITycka u3enusi»[8] Veoo. IIIT. 48000
«Koaddunuent crpaxoBbix B3HOCOB B [IDP, E o 30
DOMC, DCCH[8] coy.#. 0
«KoaddurreHt o6111e3aBoACKux pacxo108»[8] Eob63as. % 197
«KoaddunmeHT kommepuecKux Exont. % 0.29
(BHETTPOU3BOACTBEHHBIX )pacxo10B»[ 8]
«KoaddummeHnt pacxonoB Ha couepkaHue u
$buuuenT pacxox =P Eo6op. % 194
AKCIUTyaTaIo 000pyIoBaHU»| 8]
«KoaddunmeHTs TpaHCIOPTHO — Kmsp, % 145
3arOTOBUTENIBHBIX PacXogoB»[8]
«Koaddurmenr 1exoBbix pacxoaos»[8] Eyex. % 172
«KoadummeHnt pacxonoB Ha UHCTPYMEHT U
Euncmp. % 3
OCHacTKy»|[ 8]
«Koappunnent peHTabenbHOCTH U MIIIaHOBBIX
. Kpenm. % 30
HaKOTUICHUN»[ 8]
K
« OB(I)(i)I/\IIL[I/IeHT JIOTLIIAT WITK BBITLIAT HE CBSI3aHHBIX Kevin, % 14
¢ paboToii Ha MPOU3BOACTBEN| 8]
«Koapduuuent npemuii u gormar 3a padboTy Ha
Knpenm. % 12
POU3BOACTBEN[ 8]
«Ko3hdurreHT Bo3BpaTHBIX 0TX010B»[8] Ksom. % 1
«YacoBas Tapu¢Has craBka 5-ro pazpsaa»[8] Cp5 pyo. 114,35
«UYacosas Tapudras craBka 6-1o paspsaan|§] Cpb pyo. 119,33
«Yaconas TapudHas ctaBka 7-ro pazpsaa»|8] Cp7 pyo. 124,23
K 0
« oecbtbnulileHT KanmuTasoo0pa3yomux Kune. % 0,162
UHBeCTUIHIT»[8]
«XM=2X1Imi-Qmi+(Km3zp/100-Keom/100) »[8] (58)

« e - [{mi - onToBas 1ieHa MaTepuaia I-ro Buaa, pyo.,

Qumi — HOpMa pacxoja MaTepuaiia i-ro BUaa, Kr, M.

Km3p — x03pduiveHT TpaHCIOPTHO-3arOTOBUTEIBHBIX PACX0A0B, %o

Ksom — ko3 punimeHT BO3BpaTHBIX 0TXO00B, %0.»[8]
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Ta6numa 19 - Pacuer 3aTpart Ha ChIpbe U MaTEpUAIIBI

Ha3zBanus marepuaion 3 CTOMM.,p | HEOOX. OO0w1 croum.,
Mep | yo pacx.. VG
Yyryn CU-11 KT 1455 1,05 152,78
Ct13 npokaTHas KT 47,36 1,25 59,20
Koska 19XHM KT 130,07 2,52 327,78
L{B.meT. (0TXO0BI) KT 3,1 2,5 7,75
IItammo Ct 20 KT 134,72 1,45 195,34
YepMer. (oTx01b1) KT 4.7 2,14 10,06
Hroro 752,90
Kmsp 1,45 10,92
Keom 1 7,53
Bcero 771,35

2TTu=21]i-ni+Km3p/100

«re - I{i -onToBas 1ieHa MOKYITHBIX U3JICIHN U MOTypadpHKaTOB I-TO

BUa, pyo. »[8]

«Ni -KOJIMYECTBO MOKYITHBIX U3ACITUH U I0Ty(haOpUKaToB I-ro BUAA, MT. »[8] (59)

«Taommua 20 - [ToxynHbie n3aenus»[8]

. u3 CTOUMO CKOJIBK
HazBauus 3amuacreit OO0 1exa,
Mep | CTb,py0 0, IIT
py6
Komonxu IIIT. 755,54 2 1511,08
Bontel kpenexHbie LIIT. 25,68 2 51,36
[Ipyxxunku IIT. 15,24 2 30,48
HITymepHbie KOMITaYKH LIIT. 9,54 2 19,08
VIIOTHAIOMIAN KOMILIEKT IIT. 138,66 2 277,32
[TpoBooka 0OMOTKH LIIT. 354,58 2 709,16
Htoro 2598,48
Kmsp 1,45 37,68
Bcero 2636,16
«OcHoBHas 3apaboTHas MjiaTa MPOU3BOJACTBEHHBIX padounx»[8]
30 =31(1+ Knpem/100) (60)

«rae — 31 — tapudHas 3apadoTHas iara, pyo. »[8]
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3r=Cp.i-Ti (61)

«rae - Cp.1 — gacoBas Tapu(Has cTaBka, pyo.,
71 — TpyZJ0EMKOCTb BBITIOJTHEHUS OTIEpaIliH, Jac.
Knpem. — KO3 OUIMEHT MPEMUIA U IOTUIAT, CBA3aHHBIX ¢ pabOTO# Ha TPOU3-

BOJACTBE, %.

Tabmuna 21 - Pacyer 3aTpaT Ha BBIIOJIHEHHE Omepaiiuiin[8]

Paspsnuerii CTtoumMoCTh

Ha3paHus-HauMEHOBaHME pEeHTHHT Ob6beMm OJHOTO 3apaboTHas

OIIEPAlMOHHOM CTa UK pabouero paboTHI gaca, py6 | IU1aTa 1o
Tapudy, pyo

[IpuroroButenpHas 5 1,02 114,35 116,25
TokapHo-dpesepHas onepamnus 6 0,72 119,33 86,51
®dpe3epHO-TOKapHAs ONeparus 5 0,92 114,35 104,82
Omnepanus Mo TepMoodpadboTKe 7 0,38 124,23 46,59
[InudoBoyHas onepanus 5 1,23 114,35 140,08
Omneparust COOpKH 7 1,65 124,23 204,99
Bceero 699,24
Knpem 12 83,91
Bcero 783,15

«JlononHuTenbHas 3apaboTHas miara»[8]
300n = 3, ‘Kevin (62)

«rje - Kevin - ko3 uuueHT gomiar wim BeiiaT»[8]

«Pacuer crarbu 3arpat "Crpaxossie B3HOCH B IIOP, ®OMC, ®CC"»[8]

Ccoy.n. = (3p + 300n)-Ecoy.n./100 (63)
«rae - Ecoy.n. - koo duimenT ctpaxoBsix B3H0CoB B [IOP, DOMC, ®CC, %»[8]

«Pacxopl Ha cojiepKaHne U dKCIUTyaTanuio obopymoBanus»[8]

Ccoo.060p. = 3, -Eobop./100 (64)

«rae - Eobop - koapduupenT pacxoqoB Ha cogepkanue»[8]
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«Pacuer cratpu 3aTpat I{ex0BbIe pacxXoIbl BBIMOIHSIOTCS 1O opmyite: »[8]

Cyex = 3, "Eyex./100 (65)

«re - Eyex. - k0o GUIHEHT EXOBBIX pacxomoB,% »[8]

«Pacuer craTpu 3aTpar Pacxo/ sl Ha HHCTPYMEHT U OCHACTKY: »[8]
Cuncmp. = 3, Euncmp./100 (66)

« e - Euncmp. - K03(h(UIHEHT pacXxoI0B Ha HHCTPYMEHT U ocHACTKY, % »[8]

«Pacuer 11ex0BO# ce0eCTOMMOCTH BBITIONHSACTCS 10 (hopmyie: »[8]

Cyex.c.c.=M+I1u+3, +Ccoy.n.+300n.+Ccoo.obop.+Cyex.+Cu
HCmp. 67)

«Pacuer crarbu 3aTpar O0OmIe3aBoaCcKHE pacxoas»[8]

Cobzas. = 3, ‘Eob63as./100 (68)

«rae - Eobzas. - koo duipenT o01ie3aBoACKuX pacxonos, %o»[8]

«Pacuer 00111e3aBOICKOI ce0ECTOMMOCTH BBITIOHACTCS 10 hopmyiie: »[8]

Cob.3as.c.c. = Cobsas. + Cyex.c.c. (69)
«Pacuer craTtbu KoMMmepueckne pacxoibl BBIIOIHAETCS 110 hopmyie: »[8]

Crom. = Cob.3a6.c.c.” Exom./100 (70)

«rae - Exom. - koahPuimeHT koMmMepUyecKuX (BHEMPOU3BOICTBEHHBIX )

pacxomos»[8]
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«PacueT moiHoi cebecTOMMOCTH BBITIONHSIETCS 10 hopmyite: »[8]

Cnoan.c.c. = Cob.3a8.c.c. + Cxom. (71)
«PacueT oTmyckHOM 1eHbI»[8]
Lomn.6. = Cnoan.c.c. - (1 + Kpenm/100) (72)

«rae - Kpenm. - koo dunueHT peHTabeIbHOCTH U IIAHOBBIX HaKOIUTeHHi, Y%0»[8]

Tabmuma 22 - CpaBHUTETbHAS KATBKYJISIIHS

5 O6031a- 3arpaTsl Ha 3arpaThsl Ha
HaumenoBanue nokazareiei e MHUILY M3/IETHA | eIMHAILY H3IeTHs
yeHne
(6aza) (npoexT)
«CTOUMOCTh OCHOBHBIX M 848,48 771,35
MarepraaoB»[8]
«CTOUMOCTb MOKYITHBIX U3eIuii»[8] ITu 2636,16 2636,16
«OcHoBHas 3apaboTHAas 1IaTa 3, 783.15 783.15
IIPOU3BOCTBEHHBIX
«JlononuurtenpHas 3apaboTHas MaTa 300m. 109,64 109,64
MIPOM3BOJICTBEHHBIX Paboumx»[8]
«CTpaxoBble B3HOCHI»[8] Ccoy.n. 267,84 267,84
«Pacxozpl Ha coJIepKaHue U Cco0.060p. 1519,31 151931
SKCILTyaTalUIo
«IlexoBbIe pacxoabi»[8] Cyex. 1347,02 1347,02
«Pacxo/1bl Ha HHCTPYMEHT U Cuncmp. 23,49 23,49
OCHACTKY»[8]
«IlexoBas cebecTouMOCTh»[8] Cyex.c.c. 7535,09 7457,95
«O6me3aBoackue pacxopi»[8] Cobsas. 1542,80 1542,80
«O6me3aBoackas cebecroumocts»[8] | Cob.3as.c.c. 9077,89 9000,75
«Kommepueckue pacxoansi»[8] Cxom. 26,33 26,10
«[TonHas cebecTtonMocTsb »|[8] Cnonn.c.c. 9104,22 9026,86
«OrnyckHas nena»(8] Lomn. 11835,48 11835,48]
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5.2 Pacuet TOYKH 0€3yOBITOYHOCTH

«Ormpenenenne nmepeMeHHbIX 3atpat: »[8]

3nepem.yo.6. = M + Ilu + 3, + 300on + Ccoy.n.

3nepem.yo.np. = M + Ilu + 3, + 300on + Ccoy.H.

«Ha TOJIOBYIO ITPOTPaMMYy BbIITyCKa u3aeiust: »[8]

3nepem.6. = 3nepem.yo.6. - Veoo

3nepem.np. = 3nepem.yo.np. - Veoo

«rae - Veoo - 00béM mpon3sBocTBa»[8]

«Omnpeenenue MOCTOSHHBIX 3aTpaT: »[8]

3nocm.y0.6. = Ccod.obop. + Cuncmp. + Cyex. + Cob63as. + Ckom.

3nocm.yo.np. = Ccoo.obop. + Cuncmp. + Cyex. + Cob3as. + Crom.

«Ha TOJIOBYIO ITPOTPaMMYy BbITycKa u3aesus»[8]:

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

3nocm.np. = 3nocm.yo.np. - Veoo

«Onpeznenenne aMOPTU3ALUOHHBIX OTYHCIEHUI: »[8]
Am.yo. = (Ccoo.obop. + Cuncmp.) - H 4 [ 100

«rae - H 4 - 10711 aMOpPTU3alMOHHEIX OTYnCIIennii, % »[8]
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Ha4=12 %

«Pacuer moHOM ce6eCTOMMOCTH TOI0BOM IPOrpaMMBI BBITYCKa n3zesns: »[8]

Cnoan.eco0.np. = Cnoan.c.c. - Veoo (82)

«Pacuer BBIpYUYKH OT peanusanuu usaems: »[8]

Boipyuxa = Llomn.np. - V200 (83)

«PacueT Map)XuHaIBEHOTO Hoxoa: »[8]

Imapoic. = Buipyuka - 3nepem.np. (84)
Jmapoe. = 568103044,47 — 219270416,78 = 348832627,69 pyo.

«Pacuer kpuTHYECKOro 00BeMa npogax: »[8]

Axpum. = 3nocm.np./(LlJomn.np. - 3nepem.yo.np.) (85)
Axpum. = 29450  py6. »[8]

['padux ToukH 0€3yOBITOYHOCTH HA PUCYHKE /.

Buipyvura
568103044 47

a, pyo.

Croan
43328912695

=

Brip

Ingp

214018710,17
21927041678

Snocm.

48000
0 Axpum=29450
O0BEM IIpoIaK, IIT.

«Pucynok 7 - I'papuk Touku 6€3yObITOUHOCTH [ 8]
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5.3 Pacuer koMMepueckoii 3¢ GeKTHBHOCTH POEKTA

«CpoK 3KCIUTyaTaIllii HOBOTO M3/IeJIH orpeessieM B 5 jeT. »[8]

Vmak - Akpum
n—1

«rae — Vmax = Veoo — MakcuManbHbIA 00bEM MPOTYKITUH, IIT.
Axpum — KpUTHYECKHUI 00BEM MPOJAXK MPOCKTUPYEMOTO U3ICIIHUS, IIIT.

N — KOJIMYECTBO JIET, C YUETOM MPEANPOU3BOICTBEHHOM MOATOTOBKH. »[8]

«O0BeM mpogax mo rogam: »[8]

Viri = Akpum + i/ (86)

«rae — Vipi — 00bEM mpoaax B i - roay, mr. »[8]

«Bripyuka mo rogam: »[8]

Borpi = [{omn. - Vnpi (87)

«IIepemeHnHsbIe 3aTpaThl

mist 6azoBoro BapuanTa: »[8]

3ner6.i = 3NEPYO.0. - VP (88)

«IJIsL TIPOEKTHOTO BapranTa: »[8]

3nepnp.i = 3neryo.np. - Vipi (89)
«Amopruzanus (ONpeaenseTcs TOIBKO Ul IPOEKTHOro BapranTa): »[8]

Am. = Am.yo. - Veoo (90)
Am. = 185,14 - 48000 = 8886543,52 pyod.
«[TomHas ce6EeCTOMMOCTD
st 6a30BOro BapuanTa: »[8]

Cronné.i = 3ner6.i + 3nocm.6 (91)
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«JJISl TPOEKTHOTO BapuaHTa: »[8]

Croannp.i = 3nepnp.i + 3nocm.np. (92)

«Hanoroo6aaraemas npubbLIb 1o rogam: »[8]

IIp.obn.i = (Buipyuka — Croannp.i) — (Beipyuka — Crionn6.i) (93)

«Haumor Ha mpubsLis — 20% oT HamorooGiaraeMoil mpuOBLIH 110 rogam»[8]
Hnp.i = IIp.o6x.i - 0.20 (94)

«I[Ipu6bLIL YncTas 1o rogam»[8]

IIp.u.i = IIp.obn.i — Hnp.i (95)

«Pacyer SKOHOMHHM OT MOBBIIIEHUS HAAEKHOCTI»[8]

IIp.ooxic.0. = Lomn. - J{2//]1 — L[[omn. (96)

«rae - {1 v /12 - noarose4socts u3nenus»[8]
1 10000  uwmk:n
J[2 14000 110209)

IIp.oxc.0. = 11835,48 - 140000 / 100000 — 11835,48 = 4734,19 pyO.

«CrenoBareNbHO, TEKYIIUM YMCTHIN J0X0 (HAKOIUIEHHOE CalIbI0) cOCTaBuT: »[8]

Yili = Ip.u.i + Am + Ip.ooxc.0. - Vpi (97)

83



«JIMCKOHTUPOBAHUE JEHEXKHOTO MOTOKA. »[8]

aq =11+ Ecm.i)t (98)

«rAc - Ecm.i - IMPOLCHTHAA CTaBKa Ha KaIlUuTaJll

t - rox mpuBeeHHs 3aTpaT U pe3yapTaToB»[8]

Eem.= 5 %

a; =092 a,=0907 a3=084 a,=0823 as= 0,783

JICITi = YT - ., (99)

XJICI = SJICITi (100)

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

+ 182134462,93+ 187213994,95 = 873498160,59 py6.

Jo = Kune - XCrionnnp.i (101)

«rae - Kuns. — k03)OUIMEHT KanmuTaao00pa3yromuX HHBECTHINA. »[8]

«YHUCTBIA JUCKOHTUPOBAHHLIN 10X0. paBeH: »[8]

Y = SJCII - Jo (102)

Y= 873498160,59 - 323508795,77 = 549989364,82 pyO.
«MHIEKC TOXOTHOCTH OMpPEaeIsieTCs o cienyromeit hopmyie: »[8]
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JD =Y/ Jo (103)

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

«Cpok okymaemMocTtH mmpoekta»[8]

Toxyn. = Jo / 9I[J]] (104)

Toxyn. = 323508795,77 | 549989364,82 = 0,59
['paduk mpubbun Ha pucyHKE 8.

4000000

3500000

3000000
2500000
2000000
1500000
1000000
500000

0

1 2 3 4 5

O61éM npoaax

Hanoroo6naraemas npuGsus, pyo.

«Pucynok 8 - I'paduk 3aBucuMocTH HanoroodgaraeMoi NpuobLIN OT 00beMa
ponax»[8]
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3akJIoYeHue

B pamkax AMmioMHOTO mpoekTa Oblia MPOU3BeAeHa MOJECPHU3AIMS CUCTEMBI
topmo3oB st aBtomoOmitst LADA GRANTA. B moscHUTENnsHOHM 3ammcke K
JTUIUIOMHOM paboTe coJiepKarcs cleayroniee:

- BBenenue. B 1anHOM paszene onmcaHo pa3BUTHE MAITUHOCTPOCHHUS.

- Cocrostnue Borpoca. OnuceIBaeTcs MpeAHa3HayYeHue pa3padoTaHHOIO y3I1a,
BO3MOKHOE€ €r0 KOHCTPYKTOPCKOE PELICHUE.

- OcHoBHas yacTh rpoekTa. CoAepKUT pacyeThl TMHAMHUKY TATH aBTOMOOMIIA,
a TaKK€ KOHCTPYKTOPCKHE PacUeThl ACTAJICH y3JI0B.

- TexHonoruueckas yactb. Pa3paboTka TEXHOJOTHYECKON CXEMbI COOPKH.

-3amuTa M 3KOJIOrMYeckas 0e30macHoCTh  00bekTa. Meponpusarus
TEXHUYECKOH 0€30I1aCHOCTU B POU3BOJACTBEHHOM IPOIIECCE.

- DOKoHOMHKA. B pa3nene onpeneneHbl 5)KOHOMUYECKHUE TTOKA3ATeN!, KOTOPhIE
XapaKTepU3ylT pa3padOTaHHBIM MpoeKT. Pe3ynbTaToM BBIMOJIHEHHON pabOThI
crajo - moaepHusamnus cucremsl TopmMo30oB LADA GRANTA - nuMmeHHO 3aaHui
TOPMO3HOM MEXAHU3M, HCIIOIb3YEMbId HA CETONHSAIIHUA JEHb B CEPHUMHBIX
aBTOMOOMIIsIX 2 Kiacca mpousBoacTBa [IAO «ABToBA3». JlaHHBINA JUILIOMHBIN
IPOEKT MpeJIaraeT yCTaHOBKY 3aIHETO JUCKOBOTO TOPMO3a BMECTO CTAHIAPTHOTO
OapabaHHOTO MexXaHu3Ma. OJTOT TEXHMYECKH BapHaHT I03BOJIET MOBBICUThH
TOPMO3HBIE XapAKTEPUCTUKHA aBTOMOOWJIS MOUTH 0€3 M3MEHEHUH B KOHCTPYKLUHU
apromoOusi. J{ist ynmydieHus npou3BOACTBa, CHUKEHUS CTOMMOCTH MTPOU3BOCTBA
U u30eraHus 3aTpyAHEHUU € OOeclieYeHHMEeM HEKOTOPbIX 3alacHbIX 4YacTeH, 3a
OCHOBHYIO  KOHCTPYKLHIO TPHHMMAETCS NEPEIHUA MEXaHW3M TOpMO3a,
yCTaHOBJIEHHbIN celuac. [IpeacraBnsemas paboTa COOTBETCTBYET COBPEMEHHBIM
COCTOSIHUSIM ¥ BO3MOXKHOCTSIM DPa3BUTHUS TEXHUKM W HAyKd B 00JacTu
aBTOMOOHMJILHOTO MaruHocTpoeHus. [IpuMmeHenue 3agHel TUCKOBOW TOPMO3HOM
CUCTEMbl Ha CEpUMHBIX ABTOMOOWISIX TMO3BOJUT 3HAYUTEIBHO YIYUYIIUTh
YIOPaBIsEMOCTh M, CJEI0BaTEeIbHO, OE30MacCHOCTh aBTOMOOWISL, OCOOEHHO NpH
TOPOJICKOM JIBUKEHUH, YTO MPHUBEIET K O0sbIel koHkypeHTocrnocooHoctu LADA
GRANTA.
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