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BBEJAEHUE

N3BecTHO, 4YTO B MOCHEAHWE TOJbl AKTUBHO Pa3BUBACTCS TYpU3M U
pa3lIMUHbIC BUJIbI AKTUBHOTO OT/IbIXA, BCIEACTBUM YErO BO3PACTAET MOTPEOHOCTH B
HEJIOPOTUX  MaJOrabapuTHBIX  TPAHCIOPTHBIX  CPEACTBAX  OO0JIaJarOIIMX
MOBBINICHHON TMPOXOJIUMOCTBIO, MaHEBPEHHOCTHIO, MHOTO(YHKIIMOHATHLHOCTHIO,
MaKCUMaJIbHOM yHU]UKaIued W JOoJDKHOW Oe3omacHOCThI0. M3-3a GoJbIIoro
pa3HOOOpa3usi TPAHCIOPTHBIX CPEACTB JJiA Typu3Ma M OTAbIXa HE BCe
COOTBETCTBYIOT BBILIETIEPEUUCIICHHBIM KAa4€CTBAM.

[Ipu pa3paboTke HOBOTO TPAHCHOPTHOTO CPEICTBAa HEOOXOJIUMO CO3JIaHHE
KOHIIENTYaJIbHOM MOJIeNI JUIsl TPOBEPKHM MPUHLUUNHAIBHBIX pEHICHUA U ee
paboTOCTIOCOOHOCTH. JIJisi 3TOTO MPOBOJAUTCS M3TOTOBJICHUE OIBITHOIO O0Opasiia,
€ro MCHBITAaHHUS B JIA0OPATOPHBIX YCIOBHSIX IO CHEIHAIBHO pa3zpaboTaHHOM
MporpaMMe Ha HCTBITATENIbHBIX CTeHAaX. Pe3ynbTaThl Takoil pabOThl MO3BOJISIIOT
c/ieNiaTh BBIBOJ O PabOTOCIIOCOOHOCTH MPEII0KEHHON KOHCTPYKIIMU U TPUHSTH
pEelIeHUH O JalbHeiIIer MOAM(PUKALIMA W MPOBEAEHUS HCIBITAHUWA B MOJEBBIX

YCIIOBHUSIX.
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1 TeXHUKO0-I)KOHOMHUYECKOE 000CHOBAHUE

1.1 AKTyalbHOCTb MPOEKTA

M3BeCTHO, 4TO B IOCJIEIHUE OBl AKTUBHO PA3BUBACTCS PA3JINYHBIE BUJIBI
aKTUBHOTO OT/IbIXa, B CJEJICTBUU YEr0 BO3pacTaeT MOTPEOHOCTh B HEIOPOTHUX
ManorabapuUTHBIX  TPAHCHOPTHBIX  CpEICTBaX  OONAAAIOMIMX  MOBBIIICHHON
IPOXOJUMOCTBIO, MAaHEBPEHHOCTHIO, MHOTO(QYHKIIMOHAJIBHOCTHIO, MaKCUMaIbHON
yHU(PHUKAMed u J0JDKHOM Oe3omacHOCThIO. WM3-3a Goibioro pasHooOpasus
TPAaHCHOPTHBIX CPEACTB JJIA TypU3Ma U OTIbIXa HE BCE COOTBETCTBYIOT
BBIIIETIEPEYMCIIEHHBIM Ka4eCTBaM.

B Hacrosimee Bpemss B Poccun u 3a pyOexoM YIENSIOT 3HAYUTEIBHOE
BHUMaHueE NpodjieMe OpPraHu3aliy Pa3IMyHOrO pojia CIOPTUBHBIX MEPONPUATUH.
B yacTHOCTM ¢ BBICOKOM CKOpPOCTBIO pPa3BUBAETCA JETCKUW aBTOCIOPT.
Poccuiickass aBroMoOuibHas (enepaisi MpoBOAUT MEpBEHCTBO Poccum «pammm
Kpocc» cpenu neret ot 4 o 12 mer.

barrn coBepmIEeHHO HOBBINM, OTAENIBHBIN, TUII TPAKTUYHOIO TPAHCIIOPTHOTO
CPEICTBa, WACATBHO MOAXOAAIIMNA pbhIO0IIOBAM, OXOTHHKaM U  OOBIYHBIM

JIFOOUTEIISIM 9KCTPEMAJILHOT'O OTAbIXa U CKOPOCTH.

B cBsa3u ¢ aTuM, pa3paboTka yHMBEpPCAIbHOIO TPAHCIIOPTHOI'O CpPENCTBA
SABJISIETCS MEPCIIEKTUBHOM OTPACIBIO.

[Touemy nmenno 6arru?

® MalMHbBI 0€30MacHbl 1 HEOOBIKHOBEHHO MaHEBPEHHBI;

® UMEIOT Majblii BEC, a 3TO MOMOTAET JIETKO CIPABIATHCA C BOXKIACHUEM U
OBICTPO TIPEOI0JIEBATH TOBOPOTHI;

e oO0JeryeHHass KOHCTPYKIHUs OAarru mo3BOJIE€T MOJIYYUTh YCTOWYMBOCTD Ha
MOBOPOTaX M TMpeNoXpaHEHHEe OT TMEepeBOpOTa, a ITO IO3BOJISIET

IMOJIb30BATbHCA TAKMM TPAHCIIOPTOM Ha HepecequHoﬁ MECTHOCTH,
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e U1 yIPaBJICHHS HE TPEOYyeTCs YPOKOB — HAYUYUTHCS MOKHO B CYUTAaHHBIC
MUHYTHI;

® S5TO OTJIMYHOE CPEIACTBO [JIsi Ppa3BICUYCHHS B3pOCIBIX U  JeTel
(CYIIECTBYIOT ClielIMaIbHbIE IETCKUE MOJIEIH);

® JIOCTYITHHI 110 IICHE;

® HE MOJIeKAT PEruCTPaIUH.

OdunmansHoe npousBoAcTBO B Poccuu OTCYTCTBYET, HO B €IUHUYHOM
SK3EMIUIsIpe  Oarrd M3roTaBlIMBAIOT  Pa3jMYHbIE KOMIIAHUM CBSI3AHHBIE C
MIPOU3BOJICTBOM KBAIPOIMKIOB U MOTOTEXHUKH.

Jletckue Oarrd B MPaKTUYECKOW XU3HM HAWIYT MIUPOKOE MPUMEHEHHE
(mpokat, npoaaxa B cOOpe U MO 3amM4acTsiM), UTO PACIIUPHUT JAOCYT KakK JeTel, Tak

Y UX POJUTEIIEH.

1.2 AHann3 BBITYCKAEMBIX AaHAJIOTOB

Jlns  BeIOOpa 0a30BOro aBTOMOOWIISI CJIEAYEeT BBIABUTHL aHajloru. B

IMPHIIOKCHUHU A MPHUBCACHBI MOACIIN aHAJIOI'OB.

CoryacHO MPUBEJACHHBIX TEXHUKO-IPKOHOMHUYECKUX MOKa3aTesei 3a 6a30ByI0
Mozenb MOkHO npuHITh 9BO3,5 pucynok 1.1.

Pucynoxk 1.1 — Jlerckas 6arra 9BO3,5.
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B Tabmume 1.1 moka3aHbl JOCTOMHCTBA M HEJOCTATKH PYJIEBBIX
MEXaHU3MOM.

Tabmuma 1.1 — JlocTonHCTBA U HEAOCTATKH

Peiika

Monpens Comika Tpoc

Pucynok

Yacro tpebyet noatskku | Henocrarounast Pacrskka Tpocos.

WM PEMOHTA. KHHEMAaTU4YecKasi TOYHOCTb. .
[ToBbIIEHHBIN JTHOQT.

[IpumeHnennem B Tpebyer yacToil NOATSHKKU

OCHOBHOM Ha JIETKHUX HJIK pCMOHTA.

Henocra aBTOMOOWIIAX C

TKH HEe3aBHUCHUMOM ITOJBECKOM.

YIIPaBIIAEMBIX KOJIEC.

Bricoknit KI1/] 0,98. Bericoknii KII1/1 0,97. Koncrpykuus

aBJieHUs paboTaer
Xopo1asi TOYHOCTh IIpocTroTa KOHCTpYKIUN. yip P

TOJIBKO Ha PaCTSIKEHUE.
TIpaBJICHUS 3a CUET
Joctonn yop

BBICOKOH JKE€CTKOCTH U OO0erYeHHBIN MOHTAX.
CTBa

MaJbIX JTHO(TOB.

N3 BblllE OTMEYEHHBIX MOJENEH pPYJIEBBIX MEXaHU3MOB AaKTyaJlbHBIM
BBIOOPOM  SIBJISIETCA, PYJIEBOE YIpaBICHHUE C ULEHTPAIbHOM COIIKOM T.K.
MaKCHMaJjbHa MpOCTa MO KOHCTPYKIMH, B TOXKE BPEMsl MO3BOJIAET O0OECIeunBaTh

ONTUMAJIBHBIC YIJIbI IIOBOPOTA YIIPABJIAICMBIX KOJICC.
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CormacHO TEXHMYECKOMY 3aJaHHI0O B TIPOEKTE CIEIAyeT pa3padoTarhb

KOHCTPYKLIMIO PyJIEBOro ympaBieHus B coorBeTrctBuu ¢ «PEIJTAMEHT

ITIEPBEHCTBA POCCHHU o KPOCCY 2016 rona»

[IpencraBiena mnpoekTUpyeMass MOJENb PYJIEBOTO YyHOpaBieHUs (PUCYHOK

1.2) Oarru mpu momoly nporpammuoro ooecrneuenus Solidworks [1].

Pucynox 1.2 — Ilpoektupyemasi MOJieNib PYJIEBOTO YIIPABJICHHUS

B tabmune 1.2 npencraBieH 0030p MepeTHUX TMOIBECOK Oarru

Ta6nuna 1.2 0630p nepenHuX MoJaBECOK Oarru

Ha3Banu JIByxpbryaskHast Ha Mak-®epcon OpHopblyakHas Ha
e MIOIIEPEYHBIX pblUarax IIOIIEPEYHBIX pblUarax
Pucynok
Jlucm
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OxkoH4aHue Ta0IUnE! 1.2

Bosbiioe koanuecTBo Henocrarounas 3HAaYUTEIbHOE
KMHEMaTU4YeCcKasi TOUHOCTh, | U3MEHEHUE

3JIEMEHTOB, YTO
MPU CWJIBbHBIX yJaapax

YCIIOXKHSET YIJIOB YCTAHOBKHU KOJIEC
Hen30eKHO TTOBPEKTACTCS

o0ciyX1BaHHE. U KOJICU TIPH

Henocra aMOpTHU3aTOpHAs CTOMKa,

i YTO CHUKAET e8 pecype. X0J1aX TI0JIBECKH, pblyar
IIpu BBIXOZE U3 CTPOS BOCHpUHIMACT
aMOpPTHU3aTOPHOM CTOWKH, yeunusi AeiiCTBYIOIINE BO
CJACAYET yCKOPCHHBIN BCEX HAIPaBJICHUSX B
M3HOC OCTABHBIX jeTanei, | CICACTBHH HEIO pbryar

BBITIOJHSIETCS JTHOO
YCHJICHHBIM, JTHOO U3
0osee MPOYHBIX H
JIOPOTUX MaTepHaioB
B3anMHBIM NOJIO’)KEHHUEM | KOMITAKTHOCTb, JIETKOCTb, MPOCTOTa KOHCTPYKIIUH,
pPBIYaroB MOKHO
Y TIPOCTOTA KOHCTPYKIIHH. KOMITAKTHOCTh. Hu3zkas
OTIPEJICTUTh
OtcyTcTBYET CTOMMOCTD
JlocTonn
BBICOTY, KaK IIEHTpa M3TOTOBJICHHUS.
CTBa CyX0€ M MHUHUMAaJbHO
KpEHa, Tak
MEXMOJICKYJISIPHOE
u 1eHTpa auddepenra
P (bepenra, TpEHHUE
MOHO
TaK)Ke BIIUSTH HA YTJIOBBIE
NepEMEICHUS KOIEC IIpU
XoJ1ax 0To0s
u cxarus. Taxxe, npu
U3MEHEHUU
MJIOCKOCTH KadaHUs
pBIUaroB, MOYKHO
JTOOUTHCS aHTHKUBKOBOTO
s dexra.
Jlucm
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Tak kak OCJIb IIPOCKTAa CACIATh MAKCUMAJIBbHO IIPOCTYIO M JACHICBYIO

KOHCTPYKILHMIO TepelHed MOJABECKH, HAauOOJBIIUNA WHTEPEC MpPEICTaBisIeT, Mak-

q)epCOH, €C OTIIMYACT IIPOCTOTA U3IOTOBJICHUS, HC Tpe6y}0mero AOPOTroCTOoAIICTO

o0opyaOBaHUSI.

[TpencraBneHa nmpoeKkTUpyemas MOJICNb NepeaHel moaBecku (pucyHok 1.3)

Oarru mpu momoiny nporpammuoro odecreueuus Solidworks [1].

e

Pucynox 1.3 — IIpoextupyemast MoeIb TIEPETHEH MTOABECKH

B tabnune 1.3 npencraBieHbl BApUaHThl PACTIONOKEHUS TOPMO3HBIX y3JI0B

Tabnuua 1.3 BapuaHThl pacloyioKEHUsI TOPMO3HBIX Y3JI0B

Cxema

]

b

0 |

= | [
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Oxonyanue Tadbmunsl 1.3

JlocronHcTBa Bricokue CHmxeHue [Ipocrora
TOPMO3HBIE CTOMMOCTH 0€3 | KOHCTPYKLUU;
MOKa3aTeNu; CHIDKEHUS
MuHnMaIbHAS
3 peKTUBHOCTH
Oxa3bIBaeT b Macca;
MOJIOKUTEIIHOE
Hwuzkas
BIIMSTHHC Ha CTOUMOCTh
YIIPaBJISIEMOCTb. V3TOTOBJICHUS.
Henocrarku JloporoBusHa bonemme  pasmepsr | Huskuii pecype;
KOHCTPYKIIMHU 3aJHEr0 TOPMO3HOI'O
PYKIUIH, A p Hesbicokas
JIACKA;
bonbmioe ’ 3((PEKTUBHOCTE.
KOJINYECTBO
3JIEMEHTOB, 4TO
YCIIOXKHSET
o0cITy>KUBaHUE

Tak kat Oarru UMeeT He BBHICOKYIO Maccy W He OoJblne rabaputhl, Oolee

MOAXOJISAIINNA BApUAHT C PACTIOJIOAKEHUEM OJTHOTO JIMCKA Ha 3a/IHEH OCH.

VYrporieHue KOHCTPYKIIMM 3a CUET CHIDKCHHUS KOJHWYecTBa COOPOYHBIX
eqrHuI Ha 24%

VYBenuueHne Macchl MPOEKTUPYEMOTo Oarru dKCIUTyaTalluOHHBIE 3aTpaThl B
YaCTH pacxo/ia TOIJIMBA U CMa30YHBIX MaTEPUAJIOB OCTAIOTCSI HEU3MEHHBIC.

He cmoTps Ha mpocTOTy KOHCTPYKIIMM TPOEKTHpyeMoro Oarru

9KCINTyaTallUOHHBIC CBOMCTBA HE YCTYIIAOT aHaJIoTraM.
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BeiBoa: TOO noaTBep:kaaeT akTyalbHOCTh IPOEKTUPYEMBIX Y3JI0B, TaK Kak
KOHCTPYKIIMS TEXHOJIOTUYHA B M3TOTOBJICHHUH, IIPOCTOTA KOHCTPYKIUH, IIPU 3TOM

HC YXYAIIUIHUCH SKCILUTyaTallUOHHBIC CBOMCTBA.

2 KOHCTPYKTOpPCKUI pa3aeJt

2.1 TpeGoBaHus K KOHCTPYKIIMHU PYJIEBOTO yIIPABICHHUS

PyneBoe yrnpaBieHue CIy uT JUisl U3BMEHEHHSI M IOJEPKaHNsl HAPaBICHUS
JNBIWKEHUA OoJuAa IOBOPOTOM MEpEeIHUX yopaBisieMblx kosec. OHO B
3HAYUTENIbHOM cTeneHu o0ecrneuynBaeT 0€30MacHOCTh JBUKEHUS Oouaa.

PyneBoe  ympaBiieHMe ~— OKa3blBa€T  CYIIECTBEHHOE  BIUSHUE  Ha
yIpaBIsieMOCTb, MaHEBPEHHOCTb, YCTOMYMBOCTh U O€30MACHOCTh JABWXKEHUS
oomuna. CrenuanbHble TpeOOBaHHS, B COOTBETCTBUU C KOTOPBIMHU pYJIEBOE
YIPABJICHHUE TOJKHO 00ECIEYNBATh:

-MUHHUMAJIbHBIN paJinyc MOBOPOTA JUIsl BBICOKOM MaHEBPEHHOCTH O0IHIA;

-JIETKOCTb yNpaBJIeHUs O0NINa;

-IPONIOPLUMOHANIBHOCTE ~ MEXIYy YCWIMEM Ha pyJIEBOM KoJlece |
CONPOTHUBJIEHUEM TIOBOPOTY YNPABIIIEMBIX KOJIEC;

-COOTBETCTBHE MEXY YIVIAMH IIOBOPOTA PYJIEBOrO KOJIECA U YIPaBISIEMBIX
KOJIEC;

-MUHUMAJIbHYIO IIepeadyy TOJYKOB M YAAapOB Ha PYJIEBOE KOJECO OT
JIOPOYKHBIX HEPOBHOCTEM;

-IpeI0TBpaIlleHue aBTOKOJeOaHUN (CaMOBO30YKIAIOIIMXCS) YIIPaBISIeMbIX
KOJIEC BOKPYT OCEl OBOPOTA;

-MUHUMAJIbHOE BIIUSHUE HAa CTAOMIIM3ALIMIO YIPABIISEMBIX KOJIEC;

-TpaBMOOE30MaCHOCTh, HCKIIIOYAIOUIYI0 TpPaBMHPOBAaHUE BOAUTENS MPH

JIFOOBIX CTOJIKHOBEHUSX O0JIna.
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CornacHO TEXHUYECKOMY 3aJaHUI0 KOHCTPYKIUS PYJIEBOrO YINPABICHUS
nomkHa coorBetcTtBoBaTh «PEIJIAMEHT [IIEPBEHCTBA POCCHUHM 1o
KPOCCY 2016 rona»[30]: noaBecka u pysieBoe ynpapicHHe CBOOOTHBIC.

2.2 TexHuueckoe 3aJlaHrie Ha TPOECKTUPOBAHUE PYJIEBOTO YIIPABICHHUS

1 HauMmeHoBaHume — pyJIeBO€ YIPaBICHUE C PYJIEBBIM MEXaHU3MOM
HEHTpaJIbHAsI CONIKA.

2 llenp pa3pabOTKH — YMPOIICHWE KOHCTPYKIIUM W CHUKEHHE CTOUMOCTH,
0€3 yXyIIIeHHUs SKCIUTyaTallMOHHBIX CBOMCTB.

3 O0nacTh IpUMEHEHUS — JIeTcKas Oarra.

4 OcHoBaHue 1Jig pa3pabOTKU — 3aJJaHUE HA IUTNIOMHOE MMPOEKTUPOBAHUE.

5 OyHKIMOHATBFHOE U AKCIUTyaTallMOHHOE Ha3HAUYCHHE.

OOBEKT TPOEKTUPOBAHMS JIOJDKEH COOTBETCTBOBATH TPEOOBAHUSIM K
pynesomy ympasiennio «PETJIAMEHT IIEPBEHCTBA POCCHUU no KPOCCY
2016 roga».

6. HawumeHoBaHue, YHMCIIO W Ha3HAYCHHE OCHOBHBIX COCTABHBIX YacTeH
MEXaHHU3Ma PYyJIEBOTO yIIPaBJICHUS.

OCHOBHBIE COCTaBHBIE YACTU: TOBOPOTHBIN KYJIAK; TATH; PYJIEBOIl MEXaHU3M
COIIIKa; pyJieBasi KOJIOHKA; PYJEBOE KOJIECO.

7. TpebGoBaHnue Macchl M TaDapUTHBIX PA3MEPOB.

Macca u radaputbl NPOEKTHUPYEMOTrO PYJIEBOrO YNPAaBICHUS JTOJKHA OBITH
MUHHUMAJIbHOM.

8. TpebOoBanus B3aMMO3aMEHSEMOCTH COCTaBHBIX dYacTed — B
MPOCKTUPYEMOM  OOJIMJIE TIO0 BO3MOXHOCTH JIOJDKHBI  MPUMEHSTBCS  yKe
CYILIECTBYIOILIME HE IOPOTHE Y3IIbl U arperathbl.

9. OcHOBHBIE TAPAMETPHI:

-Macca aBTOMOOWJIS, TPUXOIAIIAsICS Ha yIpaBisieMble kojieca 121 kr;

-IepeIaTOYHOE YUCIIO PYJIEBOrO MpuBoja 1.

11 TpeGoBaHus K 1OJTOBEYHOCTU — MEKPEMOHTHBIN npooer S00kM.
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12 Tun npou3BoACTBa — €IUHUYHOE.

13 TpeboBanus no obecneyennto 6e3omnacHocTd — OOBEKT MPOSKTUPOBAHUS
JIOJKEH COOTBETCTBOBATH TPEOOBAHUIO K PYJIECBOMY YIIPABJICHHIO IO YIIPABJICHUIO
«PEI'TAMEHT ITEPBEHCTBA POCCHU o KPOCCY 2016 ronax.

14 TpeboBaHUsI TEXHUYECKON YCTETUKH U SPTOHOMUKH.

[IpoekTupyemMble y3JIbI JOJDKHBI OTBEYaTh TPEOOBAHUAM TEXHHUYECKOH
ACTETUKHA, a  HMMEHHO  o0janarb  KOMIO3MUMOHHOW  ILIEJIOCTHOCTHIO,
uHpOopMaTUBHOCThIO. C  TOYKM 3pEHUS DOPrOHOMUKH H3JACIUE  JOJHKHO
o0ecrneunBaTh y100CTBO U JIETKOCTh YIPABICHUS ONEpaTopy.

15 TpebGoBaHus K TPAaHCHOPTUPOBAHUIO U XPAHEHUIO.

KoHcTpykuus pa3pabaTbiBaeMbIX —Y3JI0B JOJDKHa oOecreuuBaTh €€
TPAHCTIOPTUPOBKY 0€3 OTpaHUYEHHUS NaJbHOCTA M BPEMEHH TPAaHCIOPTUPOBAHUS C
JOTIYCTUMBIMU CKOpOCTsIMU. KoHcepBanus pysieBOro ynpapieHHs! POU3BOAUTHCSA
B COOTBETCTBMM C TpeOOBaHUSIMHU CTaHAAPTOB «EIMHON CHCTEMBI 3alllUThl OT
KOppOo3uu U cTapeHus». KoHcepBaus u packoHCepBaIus He O KHA TpeOoBaTh eé
pa300pKU WM JEMOHTaXa, a TAaK)Ke HapyIlaTh PETYJIUPOBKH.

16 TpeGoBanus K KTUMATHUYECKUM YCIOBHUSM IKCIUTyaTaIlHH.

PyneBoe yrnpaBieHre MOXET 3KCITyaTUPOBAThCs MpHU TemmepaTtype oT +10

o +45°C.

2.3 OnpeneneHne KOOPAUHAT LIEHTPA MACcC U OTMIOPHBIX PEAKIIUN,

neicrByromux Ha 6osu [9,10,20]

2.3.1 MaccuB UCXOIHBIX JaHHBIX

XapaKTepUCTUKH IMHJIOTA ¥ TPAHCIIOPTHOTO CPEJICTBA MPEJACTAaBUM B BHJIC
TaOJIULIBL:

Ta6nuie! 2.1 — XapakTepucTUKU MTAJI0OTa U TPAHCIIOPTHOTO CPEJICTBA

[Tapametp aBTOMOOMIIS Pa3mepHoCTD 3HadeHUe
CoOcTBeHHas CHapsOKEHHASI Macca, Mo KT 130
B T.4. Ha nepenHIO OCh, Mo1 KI' 45
B T.4. Ha 3aIHIOIO OCB, Mo2 KT 85

Yuciio I10CA/I0YHBIX MECT, ZE 1
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OxkoHyanue Tadmume! 2.1

Macca naccaxupos, m, KT 40
ITonnas Mmacca, m, KT 170
B T.4. Ha mepeaHIO OCh, M1 KT 75
B T1.4. Ha 3a/1HI0I0 OCB, My KT 95
Craruyeckuil paguyc KoJieca, Ik MM 0,21
Bba3za aBromo0Omis, L MM 1500

2.3.2 Onpesenenre KOOPAUHAT IIEHTPa Macc

Ol'[peI[CJII/IM MacCCy IIAJjIoTa:

Macca nmtora ornpenensiercst o Gopmysie

m.=(m, — my)/z,, (2.1)

r7ie M, — Macca MoJHOro aBTOMOOWIIA ;
M, — COOCTBEHHAs Macca aBTOMOOMIIS;
Z, — 9UCJIO MECTH;
M.,=(170-130)/1=40 «r.
OnpenenuM CTaTUUECKUN paguyc Kojeca:
Xapaxkrepuctuku: 145/70 RS,
Cratuueckuii paauyc () — paBeH PacCTOSHHUIO OT OMIOPHOM TOBEPXHOCTH JI0
IIEHTpa HEMOABMXKHOIO Kojieca. OH 3aBUCHUT OT HArpy3kH, NPUXOMSIICHCS Ha
KOJIECO, a TaKXKe OT JaBJICHUs BO3ayXa B muHE. [Ipu Bo3pacTanuu Harpy3Kku, Ji0o

CHM>KCHHUM OAaBJICHHUS B IIIMHC CTaTUYECKUM paanyC yMCHbIIACTCA.

dopmyna 111 HaX0XKIAECHHUS CTAaTUYECKOT0 paauyca
r.=0,5-d + H-A (2.2)
rne H- Beicora mnpoduns (MMpUHA YMHOXEHHAs HAa TMPOIEHTHOE

COOTHOIIIEHHE) [M] ,

d-auameTp oboma B MeTpax|[m],
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A — ko3 dunment BepTukanbHoi nedopmanmu (0,8 — 0,85).

[ToncraBuB 3HaUeHUs B popmyny (2.2), HOTyIHM:

re=(0,5-0,24)+(0,145-0,70-0,85)= 0,21 m

OnpenenuM  KOOpAMHATBI LEHTPA MAacC IMOPOXKHEr0 H  TPYKEHOTO

aBTOMOOMJIS CIICAYIOIIMM 00pa3oMm.

1. Opaunaty hy B mepBOM puOIMKEHUN IPUHIMAEM PaBHOM:

hoz 1,51, (23)

rac ho — OpJrHaTa OCHTPa MAaCC ITIOPOKHETO aBTOMO6I/IJIH, M;

Iy — paauyc koseca ATC, mm.

ho=1,5-0,21=315 Mm

2.Abcurccy TOpPOKHETO aBTOMOOWISI Xg OIPEACNSI0 W3 YpPaBHEHUS

MOMCHTOB COCTaBJICHHOI'O OTHOCHTCJIBHO nepez[Heﬁ ocHu.

( m02'|—'m0'xo) 9:0 (24)

Xo= moz‘l_ / Mg

Xo=85-1500/170=750 mm

1€ Mox=Mp-Moyg
Mo, - Macca, IPUXOISIIASICS Ha 3aJHIOI0 ITOPOKHETO aBTOMOOWIIS, KT
L —6a3a ATC, mm;

Mo — macca nopoxuero ATC, kr;
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Xg - abcimcca mopoKHEr0 aBTOMOOUIIS, MM;
2
g — YCKOpPEHHE CHIIBI TSDKECTH, M/C”.

Abcuuccy Tpy>KeHOro aBTOMOOUJIS X, ONIPEACIIAIOT U3 YPAaBHEHUSI MOMEHTOB
COCTABJICHHOT'O OTHOCHUTEJIbHO NIEPEIHEN OCH:

(Mo Xo+My X3 +Myp XM, X-M,X,) =0 (2.5)

X _mo'xO +mn1'x1.
a m0+mn1 ’

_130-750 + 40 - 348
N 170

Xg = 655

OpauHara TpPYKEHOro aBTOMOOWIISA h, TakkKe ONMpeNessioT W3 ypaBHEHUS
MOMEHTOB COCTABJICHHOI'O OTHOCUTEIIBLHO IIEPEIHEN OCH!

(mO'h0+mn1'h1+ mn2'h2+ mr'hr'ma'ha)g:O (26)

mnl'hl +m0'h0

h, = ;
a mnl +m0
B 40-814 + 130+ 315 _ 432
“a 170 = EILMM

[TonyueHHbIe pe3yJbTaThl BHECEM B Ta0OUITY 2.2

2.3.3 OnpeaeneHue HOpMaIbHBIC PEAKIIUN, TSHCTBYIOIIHME Ha aBTOMOOUITb

Peakuuu, necTByIOIIME HA OPOKHUN aBTOMOOUJIb PaBHBI:

Ha nepenntoro ock:

Ru= Mo1°Q (27)
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rae R,y — HOpMallbHBIE peakiuu, MEHCTBYIONIME HA TEPEIHIOI OCh MOPOKHETO
aBTomMoOmIs, H;
Mo — Macca MPUXOIAMIASCS Ha IEPEIHIOI0 OCh TOPOXKHETO aBTOMOOMJIS, KT

2
g - YCKOpPEHHE CHJIBI TSDKECTH, M/C .

R, =45 9,8 =441 H.

Ha 3agnroro ocs:

Rz = Mp2g (2.8)

rie R,, — HOpManbHBIC peakIluy, JACHCTBYIOIIME Ha 3aJHIO0 OCh ITOPOYKHETO
aBTomoOmts, H;
Moz — Macca MPUXOAAIIAsACS Ha 33 JHIOI0 OCh ITOPOKHETO aBTOMOOUIIS, KT;

g - YCKOPCHHUC CHJIBI TAXKCCTH, M/CZ.
R,,=85 9,8 =833 H.

OnpenenM HOPMAJIBHBIE PEAKUUM JTOPOTH, ACHUCTBYIOIIME HA TPYKEHBIN
aBTOMOOWJIb.
Ha nepenntoro och:

Ra=m,g (2.9)

riae R, — HOpMajbHBIE PEaKIMU, JCHCTBYIOIIHME Ha TIEPEAHIO OCh TPYKEHOTO
aBTomoOmiIs, H;
m,; — Macca MpUXOAAIIAsACS Ha MIEPEIHIOI0 OCh IPYKEHOTO aBTOMOOKJIS, KT

2
g - YCKOPEHHE CHUJIIbI TSIKECTH, M/C”.

R.a=75-9,8 =735 H.

Ha 3agnroro oce:

Rz =m,g (2.10)
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rie R, — HOpManbHBIE peakiuH, ACHCTBYIONIME HA 3aJHIOI0 OCh TPYKEHOTO
aBToMmooOuis, H;
M, — Macca MPUXOIAIIAsCS Ha 33 IHIOI0 OCh TPY>KEHOT'0 aBTOMOOWIIS, KT

g - YCKOPEHHE CUIIbI TSXKECTH, M/c?,
R,»,=95-9.8 =931 H

IIpu u3BecTHBIX KoopaAWHATax [[M, HOpMalbHBIC peakiuu, TECUCTBYIOIIUE
Ha OJIMHOYHBIH  aBTOMOOWJIb, OMNPEACIAIOT W3 YpPaBHCHUS  MOMEHTOB,
COCTaBJIEHHOT'O OTHOCUTENBbHO nepeanei ocu TC:
Ha 3agnroro ocs:

R, L-(my+mp) -g-X,=0 (2.11)
m -g-xa
R22: < Lg

R,,=170-9,8-931/1500=1034 H.

Ha nepenntoro och:

R;1=m,'0-Rz (2.12)

R1=170-9,8-1034=632 H.

[Tomy4yeHHbIe pe3ynbTaThl 3aHOCUM B TaOIHILy 2.2.

Tabmuma 2.2 — Iloka3arenu IeHTpa Macc W peakIuy JICHCTBYIOIIHME Ha

aBTOMOOMJIb.

Ilokazarens PaSMCpHOCTL 3HadeHue

KOOleI/IHaTBI HOCHTpa MacC IMOPOKHETO aBTOMOGI/IJ'I}I,

X, MM 750
ho MM 315
KOOleI/IHaTLI [CHTpa MacC NHJioTa,
X1 MM 814
Jlucm
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OxoHuaHnue TadmuIe! 2.2

hy MM 348
KoopauHaTsl IEHTpa Macc rpyKEeHOr0 aBTOMOOHIIS
Xy MM 752
h, MM 432
HopmaipHbie peakiiuu ToporH, JeHCTBYIONIUE Ha:
KoJieca mepeIHeld OCH aBTOMOOMJIS, R H 632
KoJIeca 3aJHeN OCH aBTOMOOMII, Rz H 1034
| A\
a ==
3 X\ \ %”V A\ %M ).
o //// ,;7% \ / ~
N 752 N

500

Pucynok 2.1 — Onpenenenue KOOpAXHAT IIEHTPOB Macc JETCKOTO OarTu.

COXpaHATh JBW)XXEHHE 110 3aJaHHOM TPACKTOPUH, NPOTHUBOIACHUCTBYS CHJIAM,

2.4 OnpeneneHue noxkasareyei yCTOMYUBOCTH

2.4.1 MaccuB UCXOIHBIX JaHHBIX

CTPECMAIIUMCA BbI3BATb OOKOBOE CKOJIbLKEHUE WIIH OIIPOKHIBIBAHHC.

MIPEJACTaBIM MACCHB MCXOJIHBIX JAaHHBIX B BUE TaOmuIe 2.3.

Y cTOoHYNBOCTh — CBOMCTBO aBTOMOOWJIS, ONpPEETSIONIee ero CrocoOHOCTh

Jlyist ompenenenusi okaszareyield YCTOMYMBOCTUA JIETCKOTo Oarrv, B Havaie
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Tabmuma 2.3 — MaccuB HMCXOJHBIX JAaHHBIX MJIA pacueTa MoKazaTenen

YCTOMYUBOCTH.
MaccuB HCXOTHBIX TAHHBIX
HanmenoBanue napamerpa O6o3nauenue | 3HayeHue | PasmepHocTh
Macca c rpy3om: Ma 170 KT
B T.4. Ha MEPEIHION0 OCh m; 75
B T.4. HA 3aJHIOI0 OCh mo 95
[[IupuHa KoJien nepeHUX KOJec: B; 1,100 M
[[InpuHa KoJeu 3aJHUX KOJIEC: B, 1,100 M
Cpenuss xones ATC: B 1,100 M
Baza: L 1,500 M
Cocrasisromas 0a3bl: b 0,750 M
BricoTa nieHTpa Macc: P 0,431 M
Jlob6oBas miomans: F 1,400 e
OCHOBHOI#1 paauyc moBopora (Min) R 2,612 M
Ckopocts ATC: V, 9,700 M/c
YT0J nonepeyHoro ykjioHa: b 20 rpan
Koaddumuent cuennenus: Omin 0,2
Pep 0,5
Pmax 0,65
KoaddummenT conporusienus Bo3ayxa Cx 0,05
[TnoTHOCTH BO3TYyXa Ps 1,205 Kr/m°

2.4.2. PacdeT m mocTpoeHne 3aBUCUMOCTH CHUJI 1 MOMEHTOB JICHCTBYIOIINX

Ha JCTCKOC Oarru ot CKOPOCTH ABHIKCHMUI.

PaccmoTpum  000OIIEHHBIN Cly4ali paBHOMEPHOTO JBIDKCHHUS, T.€. TPH
HaJIMYHH TTONIEPEYHOTO YKIOHA U KPYTOBOW TPACKTOPHH IIEHTPa Macc.
[TpuHsTHIE TOTYIIICHNUS:
o Kojeca KarsaTcs 0e3 OOKOBOTO yBOJa, T.€. IIEHTP MOBOPOTa BCETIA
JISKUT Ha MPSMOH, TPOXOIAIICH Yepe3 3aJHIOI0 XOI0BYIO OCh;
o CTaTUYECKUN paTUyC KoJieca HE 3aBUCUT OT R, T.e. XOIOBBIE OCH

mapaJuiCJIbHbI JOPOIC,
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L4 XO0OOBBIC OCH JKCCTKO CBA3dHBI C KOPIIYCOM, T.C. HCBO3MOKCH

IIONIEPEYHBIN KPEH, XAPAKTEPHBIN I IOAPECCOPEHHBIX MacC.

s onpeneneHuss OOKOBOM cocTaBisromen Py, meHTpoOekHON cuibl P

CJIeIyeT UCTOIb30BaTh PACUETHYIO cXeMy PucyHok 2.2.

(é o [_f L
o
v
AW
A e R
K.
£ o] o
o <o &
i) o U
[;_'_
[ 1 ]
R

Pucynox 2.2 — Cxema cwt, ACHCTBYIOIIMX Ha aBTOMOOWIIb TPH KPYTOBOM

JBUKEHUU IO TOPU30HTAIILHOM 10pOTE.

VYron ycTaHOBKH pajiyca EHTpa Macc:

0,75

@, = arc tg (%) =arc tg (—) = 16,0199 (2.13)

2,612

Paauyc tpaekTopuu 1ieHTpa mace

p _ R _ 2612
¥ " cos @y ~ 0,961

Cpennuii yroJyi moBOpoTa ynpaBJieMbIX KOJIEC PABEH:

= 2,718x; (2.14)
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6 =arc tg (%) =arc tg (%) = 29,8625 (2.15)

Torma ckopocTh 1eHTpa Macc (IIpH 3aJaHHOW CKOPOCTH aBTOMOOWIS V)
paBHa:

Vo, _ 97

4= s g 0061 = 10,091 m/c; (2.16)

IenTtpoOexHas cuia:

V2 : 2
P, = _maVi _ 170:10,0912 _ —_6370,2 H: (2.17)
R, 2,718

boxoBas cocrapnsromas Py ieHTpoOexHOM chuibl Py, mapannensHas

FOpI/ISOHTaHBHOﬁ IIIOCKOCTH.

P,.= P, -cosp, = —6370,2 - 0,961 = —6123,1 H; (2.18)
Jlnst  ompeAerieHWssT  BO3MYIICHHMSI CHWJI, HAINpaBJICHHBIX HA  CABUT
(CKOJIb)KEHUE) WA OMPOKUIBIBAHUE, CIEAYET HCIOJb30BaTh PACUETHYIO CXEMY:
Pucynox 2.3.
OueBHAHO, YTO TOJIHAS KacaTedbHas cwia (T.e. MapajyieibHas J0pore)
OTpeJieNsieTCsl anredpandyeckol CyMMOW KacaTelIbHBIX CHJI, TPUIIOKEHHBIX K

LEHTPY Macc.
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Pucynok 2.3 — Cxema cuii J€HCTBYIOIINX Ha aBTOMOOWIIb MPU  IBHXKCHUH
10 JOpOre B BUJI€ BOTHYTOr0 KOHyca: Puy u Pz — cooTBeTCTBEHHO KacarenbHas U
HOpMaJbHas cocTaBisitoias cwibl Puyr; Pgy u Pgz — COOTBETCTBEHHO
KacaTelibHas U HOpMaJIbHAasi COCTABIISIONIAs CHIIBI TsDKeCTH G aBTOMOOWMIIS; 0-yTOJl
IIOIIEPEYHOr0 YKIIOHA JIOPOTH.

B wacTHOCTH, IpU IBM)KEHUH TI0 PUCYHKY 2.3, KacaTelbHAas COCTABIIAIONIAS
cunsl Py, Oyzner paBHa:

P, =PF,.-cosf =—-6123,1-0,939 = —=5754,2 H; (2.19)

KacarenpHas cocrasisitomas cuisl Tskect G Pgy

Pg, =m,-g-sinff =170-9.81-0,341 = 570,1 H; (2.20)

CH@}IOB&TGJ’IBHO, IIOJIHasA KacaTcCJabHas CHUjia Py paBHaA:

P, =P, + Pg, = —5754,2 + 570,1 = —5184,1 H; (2.21)
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Hanpasnenue, KOTOpoil MOKET BbI3BaTh OOKOBOE CKOJIbKEHUE KAaK B
IPaByIo, TAK U B JIEBYIO CTOPOHY, @ MOMEHT Moy cuiibl Py paBen:

M0H=Ph

), = —5184,1- 0,431 = 2239,5 H - u; (2.22)

ym

OTOT MOMEHT B 3aBUCMMOCTH OT HAMNpaBJICHUS MOXKET NPUBECTU K
OMPOKUBIBAHUIO, KaK B TOJIOKUTEILHOM (IIPOTHUB YaCOBOW CTPEJIKH) Tak U B

OTPHULIATENHHOM (TI0 YACOBOM CTPEJIKU) HAMPABJICHUHU.

AHanOTMYHO  OMpENENSIOT  WUTOTOBYIO  HOpMalbHyr0  cuity Py,

MPKUMAIONTYI0 CHITY aBTOMOOMITB K JIOPOTE.

B YaCTHOCTH, HOPMAJIbHAA COCTABJIAIOIIAA HGHTpO6e)KHOﬁ CHJIBI PHZ:

P, =B, sinff =—-6370,2-0,341 = —2093,2 H; (2.23)

HOpMaJ'IBHaH CoCTaBJAIOImMaA CHUJIbI TAXKCECCTH:

P.,=-m,-g-cosf =-170-9,81 - 0,939 = —1567,2 H; (2.24)

ITomHas cocTaBisAromiast CUIIBI THKECTH: P,

P, = Pg, + P, = —1567,2 + (-2093,2) = —3660,4 H; (2.25)

Cuna cuemieHuss aBTOMOOWIISI C JIOpPOrOM, T.€. CHUJla, YJAEP)KUBAWOIas OT

OOKOBOTO CKOJIbKCHUSI, paBHA:

R,=R, ¢ =—PF, ¢ =—36604 - 0,6 = 2379,3 H; (2.26)

MoMeHT yAepKUBaIOMIMK OT OOKOBOTO OMPOKWUIBIBaHUA, OyaeT Bceraa

IIPOTHBOIIOJIOXKCH M()n 1 OIPCACINTLCA IIPOU3BCICHUCM .
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My =P -2 = —3660,4 - === = —2013,2 H;

rae B — cpenusis mmpuna

1,100

KOJICH.

(2.27)

Pe3ynbTaTel pacuera 3aBUCHMOCTH ITapaMETPOB YCTOMYMBOCTU OT CKOPOCTH,

MIpEeJICTaBUM B BHJI€ TaOIUIIbI 2.4.

Tabmuia 2.4 — Pe3ynbTaThl pacuera 3aBUCUMOCTH TIEPUMETPOB OT CKOPOCTH.

Pe3ysabTaThl pacyera 3aBUCHMOCTH NIAPAMETPOB YCTOHYMBOCTH OT ckopocTu ATC
O603H | Pazme
HaumenoBanwue aueHu | pHOCT 3HaveHue
e b
ITomras macca ATC M, KT 170
Ba3za: L M 1,500
Cocrasistromast 0a3bl: b M 0,750
Cpennsis koses ATC: B M 1,100
BricoTa nieHTpa Macc: P M 0,432
OcHOBHOH paguyc MOBOPOTa R M 20
YT01 MonepeyHoro yKJIoHa: S rpaj 20
YT01 MonepeyHoro yKJIoHa: ) pan 0,364
Va kv | O | 10 | 20 | 30 | 40 | 50 | 60 | 70
Cropocts ATC i o | 27[55(83 |11 [13 |16 | 19,
© 78 | 56 | 33 111|889 | 667 | 44
Yo ycTaHOBKH paauyca
[IEHTPa Macc: P pat 2,148
Pagnyc TpaeKTOPI/II/I LIEHTpA R, M 20,014
Macc:
Cpenuuii yros noBopora . 0 rpan 4,289
YIPaBJIIEMBIX KOJIEC PABEH:
2,8 | 57|86 |11, | 14, | 17, | 20,
Cropocrs TIM ATC Va | mle 10 195 | g0 | 70 | 560|449 | 339 | 229
IlenTpobexHas cuna: Py H 0,0 | 70, | 283 | 638 | 113 | 177 | 255 | 347
9 J | 4 1501]34]37]59
bokoBas cocrapisrommast Py, i i i i i i i
“eHTi‘;iz‘ggfbgﬁm Po | po | H | 00|70, | 283|638 | 113|177 | 255 | 347
TOPU30HTAIILHON TJIOCKOCTH: ; S |0 1421221197135
Kacatezbhas coctaaionas | p H |00 |66 | 266|599 | 106 | 166 | 239 | 326
cunsl Py Oyner paBHa: 6 5 5 |59|54|82|42
KacarenbpHast cocTaBIIsroIas p 0 570 | 570 | 570 | 570 | 570 | 570 | 570 | 570
cwisl Tsokxect G Gy 1 1 1 1 1 1 1 1
Jlucm
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OxkoH4yaHue Ta0munel 2.4

[NonHas xacaTenbHas cuna Py P, 0 570 | 503 | 303 29 | 495 | 109 | 182 | 269

paBHa: LS8 8538141

HOPMaﬂBH%’I cocTapiioltad | p o H |00 |24, |96, | 218|387 |605|872|118
HEHTPOOECIKHOU CUJIIBI: 2 9 ’1 ,7 ,8 ,4 7,4

Hopmanbhas C()’;TaBﬂ_’“Oma" Pz H | 156 | 156 | 156 | 156 | 156 | 156 | 156 | 156
CUJIBI TSYKECTU: 72172727272 |72|721|72

HMomas cocrapisionias Cuiel | p H |156|159 | 166 | 178 | 195 | 217 | 243 | 275
TAKECTH: 7211542 |53|50|31]096] 46
Cuniia creruieHuss aBTOMOOUIII R 1 101 | 103 | 108 | 116 | 127 | 141 | 158 | 179
C JIOPOTO¥: Y 87144111705 |071|25|58|05

OnpoKUIBIBAIOIINN MOMEHT 12, | 214 | 473 | 789 | 116

Mo cuitel Py paBeH: . 3 5 5 7 2 2 g 139
MOMEHT ynep>KUBaroInuni
NTC or fovonora | My | o |82 | 875|015 | 081 107 119 134 151

OIIPOKUAbIBAHH:

158 | 153 | 138 | 113 | 775 | 317 | ., '
88795310 0 | 2 2432 9%3

Cymma cun Py u Ry

[To nanubIM TaOnuIB! 2.4, CTPOUTCS TpaQHK 3aBUCUMOCTH MOJTHONH OOKOBOM

CWJIBI ¥ CHJIBI CIIETUICHHS KOJIEC OT CKOPOCTH JIBMKEHUS pUCYHOK 2.4.
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Puc. 2.4 — 3aBucuMOCTbH TIOJIHON OOKOBOM CHJIBI U CHJIBI CIEIUICHUS KOJIEC
OT ckopocTH JIBukeHus (npu yrie =20 rpan): 1- cuna cuemienus Ry; 2 — nonHas
kacarenpHas cuia Py; 3 — cymma cun Ry u Py; 4 - cuina cueruieHus aBToMOOMIA ¢

noporoii: Ry (¢ monpaBkoil Ha U3MEHEHUS 3HAKA);

JlaHHasE 3aBUCHUMOCTB, TIO3BOJISICT OMNPEICIUTh IPH KaKOH CKOPOCTH
JBMKCHHUST aBTOMOOWJIS, TTPOM30MIET OOKOBOE CKOJIbX)eHHEe (OOKOBOM CHOC), T.€.
KOrJa 3HAa4YeHHEe IIOJHOM KacaTelbHOW CcHibl Py, TMPEBBICUT 3HAUCHUE CHUIIBI

cLeIIeHus Kosec Ry aBToMOOMIS.

B naHHOM cilydae KpUTHYECKas CKOPOCTH 110 3aHOCY V., paBHa 26 KM/4, IpH

OCHOBHOM pajaunyce nopopota R = 20 m.

Janee, Tak ke 1o JaHHBIM TaOuuibl 2.4, IpeACTaBUM rpaduK 3aBUCUMOCTH

OIMPOKKUABIBAIOIICTO N YACPKUBAIOIMICTO MOMCHTA OT CKOPOCTH ABUKCHUS.
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Puc.2.5 — 3aBUCHUMOCTb ONPOKUBIBAIOIIETO U YJIEPKUBAIOIIET0O MOMEHTA
oT ckopoctu aBwxeHus (rpu yrie =20 rpan): 1- onmpoKUABIBAIOIINI MOMEHT

Mom; 2 — ynepxuparomuii MOMEHT Myy;

JlaHHasi 3aBUCHUMOCTB, IIO3BOJIIET OINPEIACIUTh IIPU KaKOW CKOPOCTH
JBIDKCHUSI aBTOMOOWJISI, MPOU30MAET OOKOBOE OIPOKHUJbIBAHHE, T.. KOT/a
3HAYCHHUE OMPOKHUIBIBAIOIIEIO MOMEHTA, CHJIa KOTOPOT'O CTPEMUTHCS OMPOKHUHYTh
aBTOMOOWJIb, TIPEBBICUT 3HAYEHHE YISP)KUBAIOIIETO MOMEHTA, CHJa KOTOPOTO

cTapaeTrcs yAep>KaTh OCH aBTOMOOUJISI TapaJlIeIbHO JJOPOTE.

B nanHOM ciy4ae KpHTHYECKas CKOPOCTb IO ONPOKHMIBIBaHMIO V., paBHa

BbImie /0 kM/4, Ipu OCHOBHOM pajuyce nosopora R = 20 m.

2.4.3 PacueTr 1 NOCTPOCHUE 3aBUCUMOCTH CHUJI U MOMEHTOB, JICUCTBYIOIIUX

Ha , OT IIOIICPCHYHOT'O YKIIOHA JOPOT'H.

Pesynprarel  pacuera 3aBUCMMOCTH IAapaMeTPOB  YCTOMYMBOCTH  OT

MOTICPEYHOTO YKJIOHA JOPOTH, MIPEACTABUM B BUJIE TAOJIHUIIBI 2.5.
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Tabmuua 2.5 — PesynpTaThl pacueTa 3aBUCUMOCTH IEPUMETPOB OT
MOMNEPEYHOT0 YKJIOHA JJOPOTH.

Pe3yabTaThl pacyera 3aBHCHMOCTH MAPAMETPOB YCTOMYHBOCTH OT MONEPEYHOr0 YKJIOHA
ATC
060311 Pasme
HaumenoBanue pHOCT 3HaueHue
aueHue .
IMomuas macca ATC my KT 170
Baza: L M 1,500
Cocrasmsromnias 0asbl: b M 0,750
Cpenuss xones ATC: B M 1,100
Bricora nienTpa macc: P M 0,432
OcHOBHOH paznyc IOBOpOTa
(min) R M 20
Y0 nonepeyHoro ykioHa: S rpax | 00 | 10 | 20 | 30 | 40 | 50 | 60
00(01|03(05|08 11|17
YT0J MonepeyHoro ykjaoHa: ) pan 0 | 76 | 64 | 77 | 38 | 91 | 30
\Y / 35
Cxopocts ATC 2 vt
M/c 9,722
Yros ycTaHOBKH paauyca
IIEHTPa Macc: P fpat 2,148
Paauyc Tpaekropuu 1eHTpa R " 20.014
Macc: ! '
Cpennuii yros oBopoTa P rpan 4,289
YIIPaBJIIEMbIX KOJIEC PABCH:
Cxopocts [IM ATC Vi Mm/c 9,729
LlenTpobOexHas cuia: Py H -804,0
bokosas cocrasisttomas Pyr
HEHTPOOEKHOI cuibl Py, p u -803.4
napaJuieibHasi TOPH30HTATBHOM T :
IJIOCKOCTH:
Kacatess Hast COCTABIFOIAR Py H |803|791 | 755|695 | 615 | 516 | 402
cunbl Py Oyzner paBHa: 4 5 0 9 5 7 1
KacarenpHas cocTaBistomas p o 00 289 | 570 | 833 | 107 | 127 | 144
cwibl Tskecta G: Gy ! A4 1 5115|711 38
ITonnas xacaTenbHas cuna Py R R .| 137 | 455 | 760 | 104
paBHa: Py H 8913 5%1 1%4 6 | 9| .3 |17
Hopmaibras cocTasisroras P, H | 00 |139 | 274 | 401 | 516 | 615 | 695
[EHTPOOEIKHOMN CHUITBI: 4 7 5 2 5 5
HOpMaf;‘f;"T;‘;feij;’”"ma" Ps: H | 166 | 164 | 156 | 144 | 127 | 107 | 834
' 7,7 1241|7245 79|25 | ,6
[TosHas cocTaBISAIONIAS CHIIBI p o - - - - - - -
TSHKECTH: : 166 | 178 | 184 | 184 | 179 | 168 | 153
Jlucm
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OkoH4aHue Ta0IULBI 2.5 77118119 60|41 | 78| 0,2

Cuniia creruieHus aBTOMOOUIIS ¢ 108 | 115 | 119 | 119 | 116 | 109 | 994
JIOPOTOiA: 40182 7219962 |71 ]| ,6

OnpoxkuasiBarouii MOMeHT Mo ' 347 | 216 | 79, 59, | 196 | 328 | 450
cuisl Py paBen: 1 ,8 9 4 9 5 0

MowmenT yaepsxkuatonmii ATC ‘ 917 | 980 | 101 | 101 | 986 | 928 | 841

0T OOKOBOT'O OITPOKHIBIBAHMUS: My Hom ,2 0 | 30153 ,8 .3 ,6
280 | 656 | 101 | 133 | 162 | 185 | 203

Cymma cut Py u Ry H ol 6| 4 |23|75]21|7464
Cymma momentos Mo 1t My Hu 126 | 119 | 109 | 955 | 789 | 599 | 391

4316829 | 9 8 8 ,6

[To ganHBIM TabmUIBI 2.5, CTPOUM TpadUK 3aBUCUMOCTH IMOJHON OOKOBOM

CUJIbI U CHUJIBI CHCINICHHA KOJICC OT ITIOIICPCUHOI'O YKIIOHA JOPOTH PUCYHOK 2.6.

1500
m‘\
= I ! &l 1
E U NS
@) /——O——'
1000
500 2
0 T T T 1
-1000
0 10 20 30 40 50 60
VYkioH, rpajg

Puc. 2.6 — 3aBUCHMOCTB ITOJIHOM OOKOBOM CHJIBI M CHIIBI CIICIUICHHS KOJIEC
OT IOTNIEPEYHOro yKJIOHa Jopory (npu V, = 35 km/4): 1- cuna cueruienns Ry;
2 — moJyiHasA KacarenbHas cuna Py;
JlaHHasT 3aBUCHMOCTB, ITO3BOJISICT OIPEACIUTh TPU KaKOM TIOMEPEYHOM

YKJIOHE JIOPOTH, MPOU30UIET OOKOBOE CKOJIBbXKEeHHE (OOKOBOW CHOC), T.e. KOTJa
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3HAYECHUE IIOJIHOM KacaTeIbHOW CHIIbI Py, IPEBBICUT 3HAYEHUE CHIIBI CLEIICHHA
xozec R, aBToMoOMIIA.
B nanHOM cilyyae KpUTHUYECKUI YTOJI HAKJIOHA 110 3aHOCY fy, paBeH 58 rpaf,

P OCHOBHOM paauyce nmoropota R = 20 m.

Jlanee, Tak >ke€ 1O TaHHBIM TaOJUIEI 2.5, IpeIcTaBUM rpapuK 3aBUCUMOCTU
ONIPOKU/IBIBAIOIIETO M YAEP)KUBAIOLIETO MOMEHTAa OT  IONEPEYHOIr0 YKJIOHA

JIOPOTH PUCYHOK 2.7.

1400 |

1200

Cuna, H

1000 — ——

800

600 3

400

200 >~
200 \\
)\

-600
0 10 20 30 40 50 60
VYknoH, rpag

Puc. 2.7 — 3aBHCHMOCTh OTMPOKHUIBIBAIONIETO U YACPKUBAIOIIETO MOMEHTA
OT TONEepeYHoro ykjoHa moporu (mpu V, = 35 km/4): 1- ompokuabIBarOmuni
MOMEHT Mop; 2 — ynepxkusatonmii MOMeHT Myy; 3 — Cymma MmoMeHTOB Mo 1

My n;

JlaHHasi 3aBUCHMOCTb, IIO3BOJISIET ONPEACIUTh TMPU KAKOM TIOMNEPEUYHOM
YKJIOHE JO0pOrd, MpoM30iiIeT OOKOBOE ONPOKHIbIBAHHE, T.€. KOIJa 3HAaYEHUE

OIIPOKUABIBAIOIICTO MOMCHTA, Chujia  KOTOpOro CTPEMUTHCA OIIPOKHUHYTH
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aBTOMOOWJIb, TPEBBHICUT 3HAUYEHHE YJEP)KUBAIOIIETO MOMEHTa, CHJIa KOTOpPOTO

CTapacTCsa yACPIKATh OCH aBTOMOOMIIS mapaJuICJIbHO JOPOTIC.

B naHHOM ciiyyae KpUTHYECKHMI YroJl HAKJIOHA IO 3aHOCY [, PABEH BBIILE

60 rpan, mpu OCHOBHOM pajunyce moBopora R = 20 m.

Tabnuma 2.6 — [lokazarenu nonepevyHoil yCTOMYUBOCTH JETCKOTO Oarry.

Ne | [loka3zarenp PasmepHocts | 3HaueHue

1 | Kputndeckass ckopocTh 1o 3aHocy (O0okoBomy | Km/4 26
ckosbxkeHuto) npu =20 rpax:

2 | Kputnueckass CKOpOCTh MO OMNpOKUAbIBaHUIO | Km/4 Cspiie 70
(npu B=20 rpan):

3 | Kputnueckuii yron mo 3anocy (V,= 35 km/4): rpaj 58
4 | Kputnueckuii yron no onpokuasiBanuio (V,= | rpan Cspize 60
35 km/u):

[Ipu kpyroBoM ABUKEHUU C TIOCTOSSHHBIM OCHOBHBIM paanycom R=20 M. Ha
nonepeuHoM ykioHe ($=20 rpax) (mpu fo = 0,025; ¢ = 0,5), ycroitunsoe
JBIDKEHUE JCTCKOTO Oarrd BO3MOXKHO TPH CKOPOCTH, MEHbIIE 26 KM/4, T.K TIpH
ATOM CKOPOCTH BO3HUKHET 3aHOC, a YKe MPHU CKOPOCTH BbIle 70 KM/4 MPOU30iIeT
ompokuabiBaHue. B memsx  0Oe3omacHOW — OKCIUTyaTalldd  PEKOMEHIYeTCs
NPOOKATH JBHKCHHE CO CKOPOCTHIO MEHbIIE 26 kM\d.,

[Ipu kpyroBoM ABUKEHUU C TIOCTOSSHHBIM OCHOBHBIM paguycoM R=20 m. u
ckopocThio 35 km/u (mpu fo = 0,025; ¢ = 0,5), ycroitunBoe ABHUKCHHE JTETCKOI'O

Oarru BO3MOXXHO TIPH MOMEPEYHOM YKJIOHE MEeHee 58 rpaj., T.K IPHU dTOM YKIIOHE

BO3HUKHET 3aHOC, a YX€ MPH YKJIOHE BbIlie 60 rpaj mpou30uaeT ONPOKUIbIBAHUE.
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2.5 OnpeneneHue moka3areiieii MAaHEBPEHHOCTH

2.5.1 MaccuB UCXOJHBIX JAHHBIX
MaccuB UCXOIHBIX JaHHBIX MPEACTaBIIEH B BUAE Tadmuie 2.7.

Tadbnura 2.7 — MaccuB UCXOIHBIX JJAHHBIX

Ne 3HaueHus 6osua,
[Tapamerp
/1 M
1. | Min paanyc TpaeKTOpUHU HAPYKHOT'O Kojieca bonmaa: Ry 3,177
2. | baza L, 15
[[InpuHa komeu: KOJIEC TIepeTHel OCH B, 1,1
3.

KOJIeC 3aHel ocH B, 1,1

["aGapuTtHas mosioca ABMKEHUS 00K/ TpeCTaBIeHa Ha pucyHke 2.8.

A

Pucynok 2.8 — I"'abapuTHas nmojioca ABMKEHHS AETCKOro O0arru

ArM-190109.65-629114.000 M3
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B tabnune 2.8, npeacTaBieHbl pe3ybTaThl ONpeeIeHUs ToKazaTenen

MaHEBPEHHOCTH rpapuuecKuM CIIOCOOOM MPH KPYTOBOM JIBHIKEHUU C
MUHHUMAaJIbHBIM PaJlyCOM IMIOBOPOTA BHEIIHETO Kojieca Rpin = 3,177 M.

Tabmuma 2.8 PesynpTaThl  ompeeneHHWs  TOKaszaTteleld  MaHEBPEHHOCTH
rpaduYeCcKUM CIIOCOOOM.
Pazmep- 3Ha4yeHue, M
[loka3zarenp
HOCTb TAraqy
1. upuna I'TIJ] mpu (Rmin=3,177) M 1,569
. llnupuna cocrasmsromen [T/
_— 0,597
BHYTpEHHEN Ag M
0,971
HapykHOH Ay M

2.6 OnpeneneHre TOPMO3HBIX ITOKA3aTENEn

2.6.1 MaccuB UCXOIHBIX JaHHBIX

MaccuB HCXOOHBIX JAaHHBIX ITPCACTABJICH B BUJIC Ta6JII/IHe 2.9.

Tabmuna 2.9 — MaccuB HCXOIHBIX JaHHBIX

ITapamertp O6o3Hau. | 3nauenue | Pasmep.
[TonHas macca ma 170 KT
B TOM YHCJIE Ha MIEPEAHIOI0 OCh ml 75 KT
B TOM YHCJIE HA 33JHIOI0 OCh m2 95 KT
Cratuueckuii paguyc KoJjeca rk 0,21 M
Yuco Bpalaromuxcst KoJiec Zk 4 IT.
Koadduruent yuera Bpanarommxcsi Macc ) 1,07 -
JloOoBas miomaasb F 1,4 M2
Koaddumment 1060Boro conpoTuBiIeHus Cx 0,05 -
[TnoTHOCTH BO3AYyXa p 1,205 Kr/m3
MaxkcumaibHasi CKOpoCTb, M/C Vmax 13,5 Mm/c

2.6.2 Pacuet TOpMO3HOTO MyTH

ANTOpPUTM, W YHCIECHHBIE MPUMEPHI Uil pacdyeTa BpPEMEHUM U IIYTH

TOPMOXKCHHS JETCKOTo OarTu.
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HavanpHas ckKopocTh TOpMOXEHHsT VH Kak pPa3HOCTb MAaKCHMAJIBHO
BO3MOXKHOM CKOPOCTH [JBWJKCHHMsSI M CHWXKEHUS CKopocth AVH 3a Bpems
HapacTaHUs TOPMO3HBIX CHJI tH.

VH = Vmax - AVH (2.28)

rae VH — HadallbHasi CKOPOCTh TOPMOXKEHHS, M/C;
Vmax — MakCUMaJIbHO BO3MOXHAasi CKOPOCTb, M/C;

AVH — CHW)KCHHE CKOpPOCTH 3a BpEM:A HapaCTaHUA TOPMO3HBIX CHIIL.

]_IJ'ISI TOTO YTOOBI BHIYHCIIUTH HaYaJIbHYIO CKOPOCTH H€O6XOI[I/IMO CHa4dalia
OIIPpCACINTE CHHUKCHUC CKOPOCTH AVH 3a BPCM:A HapaCTaHUA TOPMO3HBIX CHUJI tH:

AVE=10,5"jT " tH (2.29)

rae AVH — CHUKEHUE CKOPOCTH 33 BpEMsI HapacTaHUsl TOPMO3HBIX CHII, M/C;
: 2.
JT — 3aMeJJIeHHE TP TOPMOKEHUH, M/C”;

tH — BpeMs HapacTaHus TOpMO3HBIX cuil (coctaBisger 0,2 - 0,25c. mus
T'UJIPaBIMYECKOTO IPUBOAA).

3amensieHue Mpy TOPMOKEHUH PABHO:

jT=(g - (mtop - cos a. - ¢ + ma - sin a) + PB) / (ma - d) (2.30)

rae ma — paktuyeckas mMacca, Kr;
PB — cuna conporusnenus Bo3ayxa, H;

Myop — Macca, IPUXOAANIASACA Ha 3aTOPMOKEHHBIE KOJIECa, KT
2.

g — YCKOpeHHe CBOOOTHOTO MaIeHUs, M/C”;

0L — YTOJI IPOAOJBLHOIO HaKJIoOHA aoporu (o = 0°);

¢ — K03 (OULMEHT CLUETICHUS;

iT=(9,81 - (95 - cos 0 - 0,65+ 170 - sin 0) + 7,7) / (170-1,06)= 3,4 m/c2

Jlucm
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Otcrozia cHIKEeHHE CKOpocTH AVH 3a BpeMsl HapacTaHUsl TOPMO3HBIX CHJI tH
(BO3pMEM TIIpUMEpHOE 3HaueHue, paBHoe 0,23)paBHo:

AVE=0,5-3,4-0,23=0,45

OnpenenuM HaYaIbHYIO CKOPOCTh M/C:

Vu = 13,5-0,23= 13,27

3ajaiuM YUCII0 UHTEPBAJIOB BapbUPOBAaHUSA CKOPOCTH N=7;

OnpenenuM MUpUHY UHTEpBAA:

AV =13,27/7 =19 m/c;

OmnpenenuM CKOpOCTh B Ha4ajle MHTEpPBaJIa B M/C:

V1=Vu

V1=13,27;

V2=Vu-AV=13,27-19=118wu1.1.

OmnpenenuM CKOPOCTh B HaUajie MHTEPBaIa B KM/4:

V1=13,27- 3,6= 41,8,

Cuny conpotuBiieHus Bo3ayxa PB:

(2.31)

ArM-190109.65-629114.000 M3
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P, =Cx-p-Fa-Va®/2

rne P, — cuia conpotuBieHus Bo3ayxa, H;
Cx — K03 GUITUEHT adPOIUHAMUIECKOTO COTIPOTUBIICHUS;

p — IJIOTHOCTH BO31yXa (Mpu TemmnepaTrype Bo3ayxa te=20°), kr/m3;
Fa — noboBas nimomanp, M2;

Va — ckopocTsb, M/C.

Pe = 0,05 1,205 1,4- 13,27%/2 =7,7 H;
Onpenenum BpeMsi TOPMOXKEHHUS B KaKJIOM MHTEpPBAJIE:

At = AV/Icp

rae AV — mupuHa UHTEpBaja, M/C;
2
Jcp — cpennee 3ameyieHUEe B UHTEpBaJIe, M/C .

At=1,9/3,4=0,6c;
OnpenenuM MyTh TOPMOKEHHS B UHTEpBAJIE:
AS =Vcp - Ati

rae Vepl— cpenHsisi CKOpOCTh B MHTEpBAJe, M/C;
At — BpeMsi TOPMOKEHHMSI B MUHTEpBaJe, C.

AS=125- 0,6=7,5m;

OrnpenenuM BpeMsi TOPMOKEHHUS:

(2.32)

(2.33)

(2.34)
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tr= X Ati

rje tT — BpeMsl TOPMOKCHHS, C;
Ati — BpeMsi TOpPMOKCHHS B HHTEPBAJIEC, C;
tr= 4¢;

OnpenenrM TOPMO3HOU MyTh:

St =X ASi

['me ST — TOpMO3HOU IyTh, M;
AS1— TOpMO3HOH NyTh B HHTEPBAJIE, M.

St =27,5M™;

(2.35)

(2.36)

B Tabnune 2.8 pe3ynbTaThl pacuyeTOB TOPMO3HOM XapaKTEPUCTUKU (C

UCTIOJIB30BaHUEM KOd((hUIMeHTa clieTIeHHs paBHBIM 0,65).

Tabnuna 2.8- Pe3ynbrarsl pacueToB TOPMO3HON XapaKTEPUCTUKH

N3m.

IMapametp 0003HaYeHHE 3HAYEHHS

HavanpHast ckopocTbh, M/cC Vy 13,5

Yuciio nHTEpBaIoB n 7

IuprHa uHTpEBaNa, M/C AV 1,9

CKOpoCTh B Havaye

WHTEpBaJa , M/C Va 135116 96| 7,7| 58| 39| 19| 0,0
To xe, km/a(nis rpadukoB) | Va 486 | 41,7 | 34,712781208|139| 69| 0,0
Cuia conpoTUBaJICHUS

BO31yXa, H Pb 77| 56| 39| 25| 14| 06| 0,2| 0,0
3ameieHre Ha MOabEME,

Mm/c2 I3 78 78| 77| 77| 7,7 17| 1,7 71,7
3amMejieHIe HAa TOPU3OHTE,

Mm/c2 Jar 34| 34| 33| 33| 33| 33| 33| 33
3ame IeHHE Ha cycke, M/c2 | J3c 14| 39| 39| 39| 39| 39| 39| 39
TopmokeHne Ha TOPU30HTATHLHOM YIaCTKe
Howmep nHTepBana 0 1 2 3 4 5 6 7

Cpen. 3amennenue B
HWHTpEBAJe Jep 34| 34| 33| 33| 33| 33| 3,3
Cper.cKkopocTh B HHTepBajie | Vep 125|106 | 87| 68| 48| 29| 1,0
Jlucm
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OxkoH4aHue Ta0IUne! 2.8

Bpewms nBuxeHus B

WHTEPBAJIE, C At 06| 06| 06| 06| 06| 06| 0,6
[IyTh nBUXEHUS B

WHTpEBAJIC , M AS 72| 61| 50| 39| 28| 17| 0,6
[TyTh (HapacTabuii uTor ) ,

M St 00| 7,2]133|18,3|22,2|25,0 |26,7|27,2
Bpewmst Topmoskenus, ¢ tr 4,0

Topmo3HOM yTh, M St 21,2

Ha pucynke 2.9 mnpexncraBieH rpapuk 3aBUCUMOCTH 3aMEIJICHUS OT
CKOPOCTHU JBUKEHUS JETCKOTrO Oarru.

3ameanenue J3n, m/c"2

3,4

3,4

3,4

3,3

3,3

3,3

10

20 30 40 50

Ckopoctb Va, Km/u

60

Pucynok 2.9- 3aBHCHUMOCTb 3aMeIJICHUSI OT CKOPOCTH JIBIKEHUS Ha

TOPU30HTAIBLHOM YYacTKe JOPOTH ¢ KO PuImeHToM cuierienus paBHbim 0,65

Ha pucynke 2.10 npencraBieH CKOPOCTHAsI XapaKTEPUCTUKA TOPMO3ZHOTO
pexuMa JIEeTCKOro 0arru, mpy 3aJlaHHON Ha4aJIbHOM CKOPOCTU TOpMOxeHus 47

KM/4

N3m.

Jluem Ne dokym.

lNodnuck

[lama

ArM-190109.65-629114.000 M3

Jlucm

44




60

50

40

30

20

CKopocTb, KM/u

10

10 15 20 25 30

Topmo3HO NyTb, M

Pucynok 2.10- ckopocTHasi XapakT€pUCTUKA TOPMO3HOIO PEKUMa JIETCKOTO
0arru Ha TOPU30HTAIBHOM Y4acTKe JOPOTH ¢ KOADPHUITMEHTOM CLIETUICHUS PAaBHBIM

0,65

Ha pucynke 2.11 npencraBieHa rpaduyeckas 3aBUCHUMOCTH TOPMO3HOTO
nyTd OT Kod(dduimeHTa CUEIJICHUs, NpU 3aJaHHOW HAYaJlbHOM CKOPOCTH

TopMOXKeHus 47 Kkm/u

90
80

70

60

50

40
30

20

Topmo3sHoit nyTb St, m

10

0,2

0,4 0,6 0,8 1

KoadpduumeHrt, ¢

Pucynok 2.11.-3aBUCUMOCTb TOPMO3HOTIO IyTH OT KO3 duiinenta
CUEIJICHUS] HA TOPU3OHTAIIBHOM JI0pore.

N3m.

Jluem Ne dokym. lModnuck

[lama
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Pe3ynbTaThl onpeneneHrs TOPMO3HBIX TOKa3aTeNeH:
Topmo3HOH TyTh HA TOPU3OHTAIBHOM YyYaCTKE JOPOTH, IPU CKOPOCTH
TopMokeHUs 47kM/4 1 ko durreHToM crerienus 0,65 cocrabisieT 27M;

Cpennee 3aMeJIeHUE MTPH CKOPOCTAX B KOTOPBIX dKCILTyaTUPYETCs
2.
aBTOMOOMIIb paBHO 3,35M/c”;

2.7 OnpeneneHue OCHOBHBIX MAPaMETPOB PYJIEBOTO YIPaBICHUS

HpI/I IMPOCKTHLIX paCuYCTaX UCIIOJIb30BAHBI CIICAYIOIIHUC JAHHBIC!

-Macca aBTOMOOWJS, NPUXOAAIIAsCSd Ha yHOpaBisemMble Koyieca M1

|4 LR 75;
-JIaBJICHUE B IIIMHAX ympaBiseMbix kojec P, Ila......................... 69000;
-KOA()(PUITUEHT CLETUICHHUS KOJIECA C JOPOTOM, (D....eevureeenrinanneeannnn 0,8;
-K03((PUITMEHT YIUTHIBAIOIINK BIUSHUE CTAOMIM3UPYIOIIETO MOMEHTA Ha

COTPOTHUBJICHUE TIOBOPOTY YIIPABIIIEMBIX KOJTCC, Y v nvvenreennrenneanneeannennnsrennns 1;
-TIEPEIATOYHOE YHUCIIO PYJICBOTO TPHUBOA, 1P uveenreenreenreenneenaeneanneennnn, I;
-KITJI pyJIE€BOTO MPUBOIA, TIP. .+ eeereeeeeenteeeeeenneeeeennnneiieeanaeeenns 0,95;
-TIePEIATOYHOE YHUCIIO PYJIEBOTO MEXAHHU3MA, 1M.....vretiiinieeeeentiiienenens l;
-KITJI pyJIE€BOTO MEXAHUBMA, TIM. ... ttteeeeennntsiieenaeeeennnnaeeeannnnaeans 0,95;
-panyc PyJIEBOTO KOJECA Rpk, M. .oouiiiiii e 0,13;
-HApYKHBIA JUAMETP PYJIEBOTO BATA A1, M.....ivivieiiiiiieieeiiiieee, 0,02;
-BHYTPEHHUN JUAMETP PYJIEBOTO BAMA A2, Muuv.vvniiiiiveeieeniciiene e, 0,016;

- MOAYJIb pooJbHOM yripyroctd E, MIda.................iiil. 210000;
- JUTMHA TIOTIEPEIHOM TATH o, Moo 0,485;
- Hapy>KHBIN AUAMETP TMOJIOT0 CeUeHUs Mmonepeunon tsru ds, M. .........0,012;
- BHYTPEHHUH AMAMETP IMOJIOTO CEYEHUs TONepeyHou Taru dg, M.........0,008;
Pacuetnas cxema pyJsieBoro ynpapjieHus MpruBeieHa Ha pucyHke 2.11.

Jlucm
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Pucynok 2.12 — PacueTHas cxema pyjieBOro yrnpapieHuUs

MOMEHT CONPOTHUBIICHUIO YIPaBISEMBIX KOJIEC IPU TIOBOPOTE Ha Mecte [2]:

L= 30(1;"%?_/62?)1/2 , (2.36)
¢~ 30-(0,00(;22.17-5;2/0200)1/2' = 17 Hw.
IlepenatoyHoe YKUCIIO PYJEBOTO YIIPABICHUS:
Ipy = 1y - 1p, (2.37)
y=1-1=
KII/ pyneBoro ynpasieHus:
Npy = My "Ny » (2.38)
fucm
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Npy = 0,95 0,95 = 0,9.

KpyTsmuii MOMEHT Ha pyJieBOM KOJecCe:

M, = ——, 2.39
P ipy Mpy ( )
17
MpK = m = 18,9HM

¥Ycunme Ha pyJIeBOM KOJece:

P, =2 (2.40)

)

18,9
= ——=145,4 Hm.

P 0,13

2.8. Pacuer neraneil pysieBoro ynpasieHHUsl Ha IPOYHOCTb

Pacuetsl BBIMOMHEHBI coriacHO [2]. PacdeTy mOABEpPTHYTHI: PYJIEBOE

KOJIECO; PYJIEBOM BaJl; MONIEpEYHAas TAra,CoIlKa.
2.8.1. Pacuer pysneBoro kosieca

[Ipu pacdere MakCUMajIbHOTO YCHUJIHMS Ha PYyJEBOM Kojiece T
MaKCUMaJIbHOMY COIPOTUBJICHUIO TIOBOPOTY VIPABISIEMBIX KOJEC Ha MeECTe
MOMEHT COMPOTHUBIICHHS TOBOPOTY MOYKHO ONpeaenTh 1o hopmyiie (2.36).

Pacuetnas cxema pyJsieBoro koJjeca rpejcTaBiieHa Ha pucyHke 2.13.

Jlucm
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Pucynok 2.13 — PacueTHasi cxema pyJieBoro koseca

Counpl  pyneBoro kojieca paccuntbiBatoT Ha u3rub. Ilpu  stom
IIPEIIIOJIArarT, YTO YCUIME Ha PYJIEBOM KOJIECE PACIPEAEISETCs IOPOBHY.
Pyl
pK.lcn

o, = —L 241

u3r 0,1‘d§n'ch’ ( )

145,4-0,265

Opsr = ————— = 8,21 MllIa.

B 0,1-0,0253-3 ’
Jlonmyckaemble HaNpsHKEHUs: U3ruoa [o,,.| = 25 Mlla.
n,, =—— = 3,05. (2.42)

us3r 8,21 4
PyneBoe koJieco BBIMOIHAIOT U3 aTIOMUHUSL.
2.8.2. Pacuer pysneBoro Bajia
Pacuetnas cxema pyJsieBoro Baja rnpeacTaBiieHa Ha pucyHKe 2.14.

Jlucm
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Pucynok 2.14 — PacueTHasi cxeMa pyJIeBOTO BaJia

Pacuer KpyTia1ero MOMCHTA Ha pyJICBOM BaJly .

My = PpK ) RpK’ (2.43)
M,, = 145,4-0,13 = 18,9 Hwm.
MOMEHT CONPOTUBIIEHUS KPYUYEHHIO B OIIACHOM cedueHuu PVY:
_ m(di-dz)
W, = i, (2.44)
_ 314002 —0016H) o
w = 16 - 0,02 - "
HaHp}DI(eHI/Ie B OIIACHOM CCHCHHH PYJICBOI'O BaJia:
T = e (2.45)
rw 18’9 6
Ty =W=2010 ITa.
Jlucm
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PyneBoii Bas BBIONHSIOT U3 cTainu Mapok 20, 35, 45.

Jlomyckaemble HaNPsKEHUs KPYUEHHs PYJIEBOTO Basia [T,,]=100 Mna.

_ 100 _
="=4 (2.46)

2.8.3. PacyeT nonepeuHon TAru

PacuetHas cxema momepeyHON pyJleBOM TArM MpeACTaBiIeHA HAa PHUCYHKE

2.15.

Pucynok 2.15 — PacueTHas cxema MmomnepeyHoi pyieBoi TsIru

Pacuernas cuna, nercTByromas BAOJIb ONEPEYHOMN TATH:

Puon = 50 (2.47)

P, = 17 =977H
mom T 2.0,087 7

Ceuenne nmonepeyHoON pyIeBON TATH MPEACTABICHO HA pucyHKe 2.16.

d3 dh

Pucynok 2.16 — Ceuenue nonepeyHou pyiaeBon TAru

Jlucm
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HJIOIHEII[I) MONCPCIYHOTO CCUCHUA HOHCpG‘-IHOﬁ TATH:

1 (d2—d?
EIOH = M' (248)
3,14 - (0,012% — 0,0082
mon — ( ) ) =6,3" 107> M2,
HOHSIpHBII)'I MOMCHT MHCPIHUHU CCUCHUA Honepequﬁ TATHU:
(a4 g4
Joon = FAEZ4) (2.49)
m-(0,012% —0,008%
Juon = ( ) = 8,164 - 10~ 10*,
64
Hanpspkenue cxaTus B IONIEPEYHOM TATE:
non _ Puon
ol = ==, (2.50)
FHOH
o =277 _ 5. 1061
% T63-105 &
Kputnueckoe HanpspkeHUE B IOTIEPEYHOM TAre:
nonm _ 1 E-/nion 2.51
O-KpI/IT. B (Y'lnon)z'Fnon, ( . )
3,142-210000- 10 - 8,164 - 10710 ;
Okpur. = (1-0,485)2-6,3-10"5 = 114-10"Ta.
Jlucm
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3anac mpo10JIbHON YCTOMUYMBOCTH OTIEPEUHOU TSTHU:

oI

Oxpur.
SHOH = #’

114 - 10°
fnon = 750106

[IponosibHas TATa BRINONHAETCA U3 cTanu Mapok 20 u 35.

2.8.4. IIpoYyHOCTHOM pacyeT COIIKU

IC

i3

Pucynok 2.20 — PacuetHas cxema COIIKA

Q@@

PacueTHas cuia Ha KOHIIE COIIKU.

(2.52)

(2.53)
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MoMeHT conpoTHUBIIEHUS U3THOY B OMTACHOM CEYEHHUH COIIKH:

W,,. =0,1-a?-b, (2.54)

W,,.. = 0,1-0,045%-0,024 = 4,86 - 107%>

MOMEHT CONPOTHUBIICHUS KPYUYEHHUIO B OITACHOM CEYEHHM COLIKH

Wep =02-a- b?, (2.55)
Wy = 0,2-0,045- 0,024% = 5,18 10763

2.8.5. IIpo4HOCTHOM pacyeT naiabla PyJIEBOU TITH

[ITapoBoii maner pyJeBbIX TAT PaCCUYUTHIBAIOT HA U3THO B OMMACHOM CEUYEHUU

AA v Ha CMATHE MEXAY CyXapsMU MPOAOJIBbHOU PYJIEBOM TATH.

Harnpsixenue nzruda mapoBoro najiblia pyJeBbIX TT:

Peowse
Ouze = d,?l’-O,l' (256)
270 - 0,006
= =16,2-10°Ia

%w: = 70013 - 0.1

Jlucm
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Pucynok 2.21 — PacuetHas cxema 1apoBOro najblia

Hanpsixkenue cpesza mapoBoro najibla pyJaeBbIX TT:

PCOW
Ocp = 7a2 (2.57)
270
Ucp = 3.14-0,012 = 0,86 ) 10617a
HaH];)}DKeHI/Ie CMATH MIAPpOBOI'O NAJIbLA PYJICBBIX TAT.
4Pow
Ocu = m, (258)
4-475,646
O = 3120007 = 125" 10%77a
Jlucm
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CorymacHO TOJIYYeHHBIM pacyeTaM MOXXHO CcJielaTh BBIBOJ, YTO 3arac
MPOYHOCTH IMAPOBOTO TMajblla PYJIEBBIX TAT 0OOJiee YeM JOCTaTOYHBIA T.K.
JnomnmyckaeMmbie HanpspkeHus craad 40X M3 KOTOpPOM HM3roTaBIIMBACTCS Iajell:
u3ruba [6,,] = 300...400 MIla, cpesa [o¢,] = 25...35 Mlla, cmatus [oc,] =
25...35 MIla.

2.9. [IpoekTHbIi pacyeT nepenHei Mo BecKu

IlonBeckol Ha3bIBAETCA COBOKYIIHOCTH YCTPOMCTB, OCYIIECTBIISIOIIMX

YIOPYTYIO CBSI3b KOJIEC C HECYILIEH CUCTEMOM aBTOMOOUJIS (paMOi MU Ky30BOM).

ITonBecka ciyXUT 1JIs OOECIEUCHHS IIJIAaBHOCTH XOJila aBTOMOOWIS U
MTOBBIIIEHHUS 0€30MMaCHOCTH €TI0 IBMIKEHUS.

TpeboBanus:

-o0ecIreunBaTh BRICOKYIO TUIABHOCTH X012 aBTOMOOMIIS;

-001a/1aTh BRICOKOM TMHAMHYECKOW SHEPTOEMKOCTHIO;

-3¢(EeKTUBHO TacuTh KoJicOaHHMS Ky30Ba M KOJEC aBTOMOOHWJISA TIpU
JIBIDKEHUH,

-o0ecreunBaTh MPaBUIIbHYIO KHHEMATHKY YIIPaBIISIEMbBIX KOJIEC aBTOMOOMJIS;

-UMETh MUHUMAJIbHYIO MACCy HEMOIPECCOPEHHBIX YACTEU.

Jlns pacueTa mapaMeTpoB NEepeAHEH MOABECKH COCTABUM MAacCHUB MCXOTHBIX
naHHbIX (Tabmuna 2.9)

Taomuna 2.9 — MaccuB UCXOIHBIX JaHHBIX

Cratudeckuil paguyc Kojeca 0,21 M

Macca aBTOMOOWJIA, NPUXOJAIIASICT Ha 75 KT

MNEpEaAHIOI0 OCh

Koaddumment cuerienus 0,65

KonuuectBo kosec, nmpuxoasiieecs Ha OCh 2

Jlucm
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OcHOBHBIE pa3Mephl HAIMPABISIONIETO YCTPOMCTBA MOJBECKH OMPENETSIOT,
UCXOJII W3 TPEX CIIy4acB HArpyXKEHUS: TOPMOXKEHHUE, 3aHOC, MPSIMOJIMHEHHOE
IBWKEHHE (TIepee3]l eAMHNYHON HEPOBHOCTH).

Pa3meps! pbluaroB HampaBJSIOUIETO YCTPOWCTBA OMPEESISIIOT 0 Haubosee
Harpy>KEHHOMY U3 TPEX PaCCMOTPEHHBIX CITyJaeB.

1) TopmoxkeHue

BeptukanbHas cuna, 1eMCTBYIOIAs HA KOJIECO MEPEIHEN MOIBECKH

R, = "2& = 752ﬁ = 367,5H (2.59)

B IICPBOM PACUHCTHOM CJIy4aC HAI'PYKCHUA ﬂeﬁCTByeT BCPTHUKAJIbHAsA Rz u

ropu3oHTasIbHast RX cuitbl, 6okoBoe ycumnue Ry orcyrcTByet (Pucynok 2.22 )

Jok]
B T
Fif ;% Fz
Rz E
folLoe
977 /
@
[-g?
o —f
& -
) £ ]
U

Pucynok 2.22 - Cxema cuJi, J€HCTBYIOIIMX HA HAMPABJISIONIEE YCTPOHUCTBO

MEPEIHEN TTOABECKH IIPU TOPMOKEHUU

Jlucm
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Cuna Rz na mieue (L-pl) cozmaer MOMEHT, ypaBHOBEIIMBAEMbIA MOMEHTOM

Ha BEPTHUKAJIBHOM CTOMKE. BO3HUKAIOIIME PU 3TOM CHJIIbI

F// — RZ'(L—pl) — 367,50,015
z P2 0,063

= 87,5 (2.60)

' Ry(L—p3) _ 367,50,021

F, = =C SO = 1225 (2.61)

Topmo3Has cuia co34aeT Ha BEPTUKAIBHONW CTOMKE MOMEHT, AEHCTBYIOIIMI

B HpO,Z[OHBHOﬁ IIJIOCKOCTH.
M, = R, r, = 238,8-0,21 = 50,2 (2.62)

VYceumme RX npuinokeHo kK ocu oBOpOoTHOM nangel. TOpMO3HONH MOMEHT B

IIapHHUupax pbl4aroB BbI3BIBACT YCHIINA

Fo = Fp =Ry £ =2388 - % = 796 (2.63)

MaxkcumanbpHOE 3HAUYeHHE CHIbI RX paBHO CHIIC CIHCINUICHUSA KOJIeCca C

JIOpOroun
R, =R, $ =3675 -0,65= 2388 (2.64)

[Tox nevictBEM TOPMO3HOM CHJIBI HA MIAPHUPAX BO3ZHUKAKOT CHUJIBI

F. =R, -E—Z= 2388 - % =102,5 (2.65)

Ha mnepennenn ocu, Topmo3Has cwia RX OTHOCHTENBHO OCH IIAPHUPOB

CcOo31a€T TaKXKXC MOMCHT, CTpCMHMHﬁCH MOBCPHYTL KOJIECA OTHOCHUTCIBHO OCH

Jlucm
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IIKBOPHS. OJTOT MOMEHT YpAaBHOBEIIMBAETCS MOMEHTOM OT cuibl U,

JEHCTBYIOIIUM Ha IOIIEPEYHYIO PYJIEBYIO TATY.

U= R, &2 = 238g8. 2 _ 477 (2.66)
1 0,075

Cuna U o0ycnaBnvBaeT B IMIapHUPAX CTOMKHA BO3ZHUKHOBeHue cui Fu’ u Fu"

v C(L=p) b _ 0,015 0,027 _

F = Ry 50X == 2388~ [0+ 00 = 20,5 (2.67)
. C(L=p3) b _ 0,021 0,027 _

F, = Ry- 7 — = 2388 [ (1= =286 (2.68)

Takum o0OpazoM, BepXHUU pblYar pabOTaeT Ha CHKATHE WM MPOAOJBHBIM
n3ru6 ot ycwnmid Prp, (Fb” — Ub’) u (Fm’ — FX”), a HuKHUIE — Ha U3rHO OT yCHIIAN

Rz u (Fm’’+Fx’’), a Taxke Ha pacTsbkenue ot yewust (Fu’” + Fz”’)

2) 3aHoc
IIpyu BTOpOM cilydae Harpye€Husi YYUTBHIBAIOT BEPTUKAJIBHBIE CHIIBI,
nercTBytomme Ha kojeca Rzn m Rzm, a Ttakke OokoBble cwiibl Ryn u Rym. Ilpu

atoM RX = 0. O1u cunsl (Pucynok 2.23) noAcuuThIBalOT MO (HopMyiam:

g 1
J o
N A m g/2
2
\ Ryan Ry an
N 5 S8
& 5 & &

Pucynox 2.23 - Cxema cuii, AEUCTBYIOIIMX Ha TIEPEIHIOIO MOABECKY TIPH

3aHOCE aBTOMOOWIII
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Rys = Ryp = =28 (1422 (2.69)

75-9,8

1-0.432
Ryn = Ryn = 50 (1425

= ) =511.8

HpI/I OOKOBOM CKOJIBKECHUU KOB(b. CHCINICHUA KOJICCa C I[OpOFOﬁ IMPUHUMAIOT

Ryn=Ryn=¢’Rzn (2.70)
Ryn=Ryn=1-511.8=511.8

Cuita Rz co3maer MOMEHT M Harpy»kKaeT pblyard yCHWIHsIMU

" (L—p1)
Fon= Rype Tpl (271)

F, =511.8 - 0225 = 1219

S S s ) (2.72)
p2
F,, = 511.8 - ggz; 170.6

boxkoBas cuita co3naer yCHiIMs Ha ppryarax

! n b
Fyn = Fyn =Ry, 2 (2.73)
' 0 027
Fy,=F . =5118" 0063 = 219.3
Jlucm
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MowmeHT, 00yCIOBIEHHBIN OOKOBOW CHIIOHN, CO3/JaET B phIUarax CHJIbI

Fp, =Ry, = (2.74)

" 0,21
Frun = Frua = 5118+ 22— = 1706

AHanornynyio (popMyily MOXHO TOJYYUTh U MPU PACCMOTPEHHH TPABOU
MOBOPOTHOM HAN(BI.

Bepxuuii ppiuar jeBoil MOBOPOTHOW mHandbl paboTaeT Ha CHKATHE WU
npogonbHblid U3rud ot cun (Fym’+ Fzn’ — Fmi’) u Ha u3rub ot cunsl Prp, a

HWKHUM — Ha U3rub cuil Rz u Ha pacTspkenue win cxatue ot cuid (Fyn” + Fmon™

—Fzn)

3) Ilpu paccMOTpeHHHM TPETHETO Clydas Harpy>KeHHsl yUHUTHIBAEM TOJBKO
BEPTUKAJIBHYIO CHUJy OT CTaTUYECKOW Harpy3ku, NOpUHUMAas BO BHHMAaHUE

KO(PULIMEHT TMHAMUYHOCTHU

Rz max = Kz - 0,5 ‘Rz 1 (2.75)

Rz max = 1,75-0,5-367.5 = 321.6

B CBf3M OTHOCHUTENBHOW CIIOKHOCTH KOHCTPYKIMHM C TOYKH 3pCHUS
r€OMETPUM KaK HAIPaBJISIONIErO0 YCTPOMCTBA B IIE€JIOM TAaK U OTACIBHBIX JCTaJICH
MOYKHO TPEANOJIOKUTh, YTO TEOPETUUYECKUN PACUET HA MPOYHOCTh U KECTKOCTh
HEN30€KHO TIPUBEACT K CYIIECTBEHHON MOTPENTHOCTH TOJYYCHHBIX PE3YJIbTATOB.
[TosTOoMy, C 1EeNBbI0 M30€KaHUS ITOTO, PEIICHO MPOU3BECTH HATrPY>KEHUE MOJICNU
MOABECKU IO CPEACTBaM IIporpaMMHOro obOecrneueHus OBM. MopaenupoBanue

IMOJIBECKH BBITIOJIHEHO B nporpamMme SolidWorks, mo3Bossromie

N3m.
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co3laBaTh TpexMepHble Mojenu. [IpuueM HeMaloOBaXHBIM sBIsieTCS  (pakT
BO3MOYKHOCTH COTPSDKCHHS JeTajeid CBapKOW, YTO JOBOJIEHO MPOOJIEeMaTHYHO
yd4ecTh TIPU TEOPETHYECKUX pacderax. Harpyxenue OCYIIECTBIISCTCSI c
ucnonp3oBanueM mnpuinokenus SolidWorks/KOSMOS. JlanHoe npuiioxxeHue
TIO3BOJISIET HArpyXaTtb OOBEMHBIE MOJIEIM C YYETOM MEXaHHYECKUX CBOWCTB
Mmarepuana. Harpyxenue npuBeseHO UCXOsl U3 3HAUCHHUU CHJI, ICHCTBYIOIIUX Ha

KOJIECO IPU TPEX PACCUUTAHHBIX paHEe pPEeKUMax.

2.10 TIpoekTHBII pacueT TOPMO3HON CUCTEMBbI

TopMo3HON Ha3bIBaeTCA CHUCTEMA YIPABJICHUS aBTOMOOWIIEM, KOTOpas
CIYXUT JUIsl yMCHBIICHUS CKOPOCTH JBWKCHHUS, OCTAHOBKH W yJEpKaHUS
aBToMoOuJIsT Ha MecTe. TopMoO3Hasi cucteMa oOecredyrBaeT OE€30MaCHOCTh IMPHU
JIBUYKEHUU U OCTAHOBKAaX.

TpeboBanust K TOPMO3HOMY YIPABIEHUIO:

-MUHUMAaJIbHBIA TOPMO3HOM MyTh WIM MaKCUMaJbHOE 3aMelIJieHue Mpu
TOPMOKEHUU;

-COXpaHEHHE YCTOMUYUBOCTUA aBTOMOOWIIS TTPU TOPMOXKCHHH,

-CTaOUIILHOCTh TOPMO3HBIX CBOMCTB MPU HEOTHOKPATHBIX TOPMOKEHUSX;

-MHUHUMAaJIBHOE BpeMsl cpadaThIBaHUS TIPH TOPMOKEHUH;

-IPOTIOPIIMOHANBHOCTh M@Ky VyCHJIMEM Ha TOPMO3HOW Tefald |
TOPMO3HBIMU CUJIaMH Ha KOJIECax aBTOMOOWIIS (CHIJIOBOE Cleisiee 1eHCTBUE);

-JIETKOCTh YIIPABJICHMUS.

Jlns pacuera mapaMeTpoB NepeaHel MOJIBECKH COCTAaBUM MAacCHUB MCXOIHBIX

nauabix (Tabmuma 2.10)

Tabmuma 2.10 — MaccuB HMCXOJHBIX JAHHBIX [JII pacuera TOPMO3HOMU

CHUCTEMBI Oarru
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PazmepHoc
Ne Haunmenosanue napamerpa MepH 3HaueHue
Th
1 | CoGcTBeHHas Macca KT 130
2 B T.4. Ha [IEPEIHIOIO0 OCh KT 45
3 Ha 33JTHIOI0 OCh KT 85
4 | [lomHast macca KT 130
5 B T.4. HA IEPEIHIOI0 OCh KT 75
6 Ha 33THIOI0 OCh KT 95
7 | Unciio X010BBIX KOJIEC T 4
8 | Koaddumuent crerieHus 0,65
9 | Crartuueckuii paanyc Kojeca M 0,21
10 | baza MM 1500
11 | Komnes:
12 | mepemHuX KoJec MM 1100
13 3aIHUX KOJIEC MM 1100
Bec oqunouyHoro 6arru
Ga =m,-g ’ (2176)
rIie Ga, — Bec rpyxeHoro Oarru, H;

Ma, — macca rpy>KeHoro oarru;

g=9,81 m/c2.

G, =170-9,81=1667,7 H

ArM-190109.65-629114.000 M3
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Pucynok 2.24 — Cxema 1151 pacuera nepepacrpeaeseHusi HOpMaJIbHbIX pEaKIUi

JIOPOTH

CocTaBUM ypaBHCHHSI MOMEHTOB OTHOCHUTEIIBHO TOYeK 1 1 2 (pucyHOK 2.24)
> mom(2)=P,-h,+G,-b—Z,-L=0, (2.77)

D> mom(@)=P,-h,+Z,-L-G,-a=0, (2.78)

roe P.
A  — cuita HEpUMH TpykeHoro O6arru, H;

9 — BpICOTA LIEHTPA TSHKECTU IPYKEHOro Oarru, M;

b _ pPacCTOSIHKE OT LIEHTPA TSHKECTH 10 3aHEH OCH Oarru, M;
@ — paccTosHME OT MEPEIHEN OCH 10 LIEHTPA THKECTH 0arru, M;
Z, Z, .
, — HOpMaJIbHbIE pEaKIMu JOPOTH, JEHUCTBYIOIIME Ha KoJjeca
COOTBETCTBEHHO TNEpEIHEN U 3aaHeEN ocu, H;
L — kosnecnas 6a3a 6arru, m.

N3 dopmyn (2.77) mu (2.78) momydaem ypaBHEHHS [JIsi HAXOXKICHUS
HOPMAJTBHBIX PEAKIIHHA TOPOTH

L, _Ph 4G m-g-(4hy+b)

2.79
! C L , (2.79)
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(2.80)

rae P _ KO2(DUIIUEHT CIEIICHUS KOJIEC C IOPOTOH.

~170-9,81-(0,65-0,432+0,748)
1,5

Z, —1143H

~170-9,81-(0,752-0,65-0,432)

Z
2 1,5

~5233H

MakcumanbHa TOPMO3HAasl CHJIa TI0 CICIUICHUIO Ha KoJiecax IepeaHed u
3aHEeN oceH

Pi=21-9 (2.81)
Pe=2,9 (2.82)
rae Prl PrZ

— CyMMapHasi TOPMO3Has CHJIa Ha KoJjiecaX COOTBETCTBEHHO
nepenHen u 3aauei oceit, H.

P,=1143-0,65=743 H,

P, =523,3-0,65=340 H.

KoaddummenT pacnpeneseHuss TOpPMO3HBIX CHIT

B. = (2.83)
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743

=—=0,67,
743+340

p.

00
¥
=

/

é

Bl
L A

| YaYaYa) avaYaYi|

v 77|

Pucynok 2.25 — PacueTHas cxema JUCKOBOTO TOPMO3HOTO MEXaHU3Ma

Cpennuii pagnyc TpeHUS KOJIOIAKH 110 JUCKY

(2.84)

rae ICp — cpeaHuil paanyc TPEHHS KOJOJIKH IO IUCKY, M;
I'H — HAPY>KHBIN paJnyC TPEHUS KOJIOJIKH 110 IUCKY, M;

B — BHYTPEHHUN PaguyC TPEHUS KOJOAKH IO JUCKY, M.

. _02+0,135

cp

=0,1675 M.

HeoOxoaumast cuia mprkaTusi KOJIOAOK K JIUCKY TOPMO3HOTO MEXaHU3Ma
3anneit (2.31) ocu
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N: PfZ'rk
i-m-per,

rae rk — paamyc xadeHus Koeca, M;
| — KOJIMYECTBO Tap TPEHHS B TOPMO3HOM MEXaHU3ME;
M — KOJIUYECTBO TOPMO3HBIX MEXAHU3MOB Ha OCH;

p = 0,4 — ko3 puIUeHT TpeHUs KOJIOAOK MO JUCKY.

340021
©2.1-0,4-0,1675

=532,8 1.

(2.85)

OHpGI[eJII/IM HaBJICHHUC B CHCTCMC pa3dBHBACMOC IIPUBOAOM, JII 3TOIO
H€O6XOIIHMO OIIPpCACINUTL IICPCAATOYHOC OTHOIICHMHC pbIUara IIPpHUBOJIA (pI/ICYHOK

2.26).

Pucynok 2.26 — Cxema TOpMO3HOM PYKOSITKH

JlaBiieHne B cucTemMe

ArM-190109.65-629114.000 M3
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q=—"-"2—<[q] (2.86)

A€ P — JAaBICHHE B CUCTEME pa3BuBaeMoe npusoaom, Mlla;

Pp = 200 H — ycuiine Ha pblyare yrpaBJICHHUS TTPUBOJOM TOpMO30B, H;

[
P =10 — nepenaTouHOE OTHOUIEHUE pbIYara;

dr = 0,02 M — TuaMeTp TIABHOTO TOPMO3HOTO IUJIUHIPA, M.

la] = 10 MIla — nonyctumoe aasnenue B cucteme, MIla.

200-10-4

q=————_—7,864MIla <10MIla
3,14-0,018

OnpenennM TeoOMETpUUECKUN pa3Mep padodero TOPMO3HOTO LMIMHIpA
3anHel (2.34) ocu

F Z?, (2.87)

532,8

=t 15 —6,77-10° M>.

HuameTp pabouero nuIuHAPa TOPMO3HOTO MeXaHu3Ma 3ajiHel (2.36) ocu

7 (2.88)

/4-6 7710
d= [22102F _g3
314 MM.

[TonyueHHast cujia MPUXKATHS KOJOAOK K JUCKY TOPMO3HOIO MEXaHU3Ma
3aIHEN OcU
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4 (2.89)

~3,14-0,0093? - 7,864 -10°

N, 2

=533H .

HOHy‘{CHHaSI TOpPpMO3HasA CHUJia KOJICC BaHHCﬁ ocHu

N,-i-m-z-r

P,= (2.90)
rk

_ 533.2.1.0,4-0,1675

P
i 0,21

=343 H.

KoaddunmenT 3amaca TopMO3HBIX CHIT

=3 _ 101
340

2.11 TIpounoctHo# pacuer Ha DBM B porpamme SolidWorks.

Pacuery nmoasepraercs: pyiaeBoe KOJIECO U PYJIEBOM Bal

K pyneBomy konecy mpuKIaIbIBaeTCs YCUIIME MOCYUTaAaHHOE MO (dopmyrie

(2.40)
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VMA Mogenn Steering wiheel

HasBarHe HCCIEA0BaHMAICTaTHECkI aHaams TEDefault:
THR 3MKpbI: 33MAC NPOMHOCTH 33NaC NPOUHOCTHT

KpuTepuii : AeTo

PRAPES T -v & - T

PACnpeAeneHie 3an3ca NPOYHOCTA: MUH, K03 dULMENT 33Naca NPOYHOCTH = 2.1

3

1,000 +001

9.338e+000

&.676e+000
. B.014e+000
. 7.352e+000
. B.650e+000
. B5028e+000
_ 5.366e+000
- 4.704e+000
. 404264000

_ 3.380e+000

2.718e+000
l 2.056e+000

PI/ICYHOK 2.27- OIIPCACICHUC 3al1aca ITPOYHOCTHU PYJICBOI'O KOJICCA

Koadpunment 3amaca npounoctu 2.1

MMa Mogeam:Steering wheel

HasBaHue MccnegoBaHna:CTaTmdeckmii aHanms 1(-Defaulty
Tun 3niopbi: CTaTuHeckan AeopMauya dedopmaumal

WWkana AedopMaLu: 825264

¢

POELABEBP-T

9
)
]

ESTRN

1.186e-003

1.087e-003
. 9.885e-004
. 8.897e-004
- 7.908e-004
. 6.920e-004
L 5.931e-004
L 4.943e-004
. 3.954e-004

. 2.966e-004

1.977e-004
9.885e-005
3.494e-012

Pucynok 2.28- ananus nedopmMaiiviv pysaeBoro kojueca

N3m.

Jlucm

Ne dokym. lModnuck

[lama

ArM-190109.65-629114.000 M3

Jlucm

70




PyneBoit Bam paccumthiBaeTcsi B ycnoBusx JjoOosoro JTII. B memsx
yBeIMYCHHUS  O€30MacHOCTH, Ha  PYJIEBOM  Baly HMEETCS  OTBEpPCTHUS

06GCHG‘-II/IBaIOH_II/IC CKJIaAbIBAHHEC BaJia.

B pesynbrate mobosoro JATII, na 6omua neiictByer cuia:

mgV _ 170-13,5
t

F =

= 22950 H (2.91)

['me, m, — Macca 60/11/1a, KT;
V — ckopocTb 6osna, M/cC;
t — Bpems JATII, npu meynpyrom ynape, c.
OpuentupoBouHo 60% mnoracut Hecymias CUCTEMA, CIIEIOBATEIbHO CHUa

JEWCTBYIONIAsl HAa PYJIEBOM Bajl COCTABIISET:

F,=F-04 =22950-0.4=9180H (2.92)

VM4 Mogenmimanual steering calumn ackerman SLBEF - T-o-H-

Ha383HMHE WCCNEA0EAHMAICTATHHE CKM 3Hanws 1[Default]® ¢
TUn MBI CTATMHECK3A AehOBMALMA e opmaLual
Ulkana pecbopuaim; 34.2535

ESTRN
7.955:-003
72920003

- B.628:-003
- 5.9662-003%
- 5.303e-003
. 4.640e-003
L 3.077e-003
. 3.315e-003
. 2.652e-003

_ 1.98%:-003

1.326e-003
l 6.630e-004
8.651e-008

+~

Pucynox 2.29- onpenenenue 3anaca npo4HOCTH pyieBoro Bana npu JTII

[Ipu 1000BOM CTONKHOBEHWHU PYJICBOM Baj JOMAETCS B OMMACHOM CEUYCHUH,

4YTO YMCHbBIIAT BEPOATHOCTDL IMMOBPECIKACHUSA pr)lHOﬁ KJICTKH ITKJIOTA.
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OmnpeneneHue 3amaca MPOYHOCTH PYJIEBOTO Balla, PU TIOBOPOTE PYJIEBOTO

KOJICCa

WA Mogenu:manual steering colurmn ackerman =N a4 @E Fd @ rLJ q i\b h}ﬂ |:|
HasgaHne MCONEA0EaHMA CTAaTHHECKME aHanms 1[-Default-f ¢ % o

TWN 3NMpBE 3aNac NPOYHOCTH 3aNac NPOYHOCTH

EpuTepmi @ A6TO

PacnpeAeneHne 3anaca NPOYHOTH! MUH, K03 BMUMEHT 33N3ca NPOYHOOTH = 1.5

FO3

1.000e+ 001

3,296e+000

58.592e+000
_ 7.887e+000
. 7.133e+000
. 65479 +000
L 5.775e+000
. 5.071e+000
_ A366e+000

. 3.662e+000

. 2.955e+000

2,254e+000
l 1,550 +000

Pucynox 2.30- onpenenenue 3anaca mpo4HOCTH PYJIEBOTO Bajia

Koaddunment 3amaca npounoctu 1.5

3 TexHoJIOTHYECKHH pa3/ieJt

3.1 Pacuer npumyckoB

MarepuanioM AJisi U3roTOBJIEHUSI TOPMO3HOTO JucKa siBisiercst uyryH BY 40
['OCT 7293-85, 3arotoBKa JIUCT ropsueKaTaHblii ToamuHoi 5 MM, kitacc A 'OCT
2789-73. Tlepen uumdoBanbHOM 00pabOTKON B JUCKE OBLIM BBIPE3aHbI Ja3epoM

YyeThlpe OTBepCTHsl Mo Kpemnex auamerpoM 10 MM u 48 BEHTUIISLIMOHHBIX
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oTBepcTHil quameTpoM 6 mm. OOmIMl BUI AKMCKAa C pa3MepaMu MPEICTaBiICH Ha

pucyske 3.1.

Pucynok 3.1 — Bua TopMO3HOro AuCKa MOCie ONepaluu Ja3epHON pe3Ku

I[JIH HarJsIIHOCTU PAaCdYCTOB BCC MOJYUYCHHBIC 3HAUYCHHA 3aHOCHUM B Ta6J'II/II_[BI

3.1u3.2.

CnpaBouHble AaHHbIE 1Ji 3anojiHeHus rpad 2, 3 IS 3arOTOBKU W3

npokata B3sThl u3 [6, ¢. 95], w1t numdoBanus npuHUMaeM 1o [, c¢. 438].
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JlarHbBIe [T 3an0JHEHUS Tpadbl 8 I 3arOTOBKU MTPHHUMaeM 110 [7, ¢. 95],
it numdoBanus — 1o [6, ¢. 630, Tabm. 53]. Jannbie ans 3amomHeHUs Tpadul S

BBIOMpaem 1o [7, ¢. 53].

JIns 3arotoBku u3 mpokarta kinacca A mo I'OCT 2789 - 73, cymmapHoe

OTKJIOHEHHE OT PACIIOJIOKEHHS MOBEPXHOCTH [6, ¢. 95] cocTaBuT

Ay =157 MxM.

3.2 PacueTt pexuMoB 00pabOTKH U TEXHUYECKOTO HOPMHUPOBAHUS

O0paboTKa TOPIEBBIX MOBEPXHOCTEH TOPMO3HOIO AHMCKA NUIM(OBAHUEM,

cusaTue cios metaya 0,5 MM, o6paboTKa 1o TOJIIUHY S5 MM.

[TonGupaem HeoOXxoaumblid cTaHok. [lo mpeabsBiasieMbiM TpeOOBaHUSIM U
BUIy 00paboTKu Hanbojee MOAXOAUT IUIOCKONIIHU(OBAIBHBIM CTAHOK C KPYTJIBIM

crosioM 31741 A ¢ xapakTepUCTUKAMMU:

— JIMaMeTp yCTaHABIMBAEMOU 3aTOTOBKH, MM: 50 -800
— JIMaMeTp MarHUTHOIO CTOJIA, MM: 200
— TpoJ0JbHAs Mojaya cToJjia, MM/00: 12 - 44

— mepemenieHre nundoBabHOM 020K, MM:
HanOOJIbIIIEE 315
Ha OJHO JIeJIEeHUE JIUMOa 0,001

— 4acToTa BpallleHus, 00/MUH:

UTMQOBAITBHOTO KpyTa 1330

cToJIa 8-96

—  MOIIHOCTb JIEKTpOABUTaTENSA, KBT: 11

— Macca, KT 9700
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Pexxumbl pe3anus paccurtbiBaeM 1o [12, ¢. 452].

OMnupuyeckast popMyia sl pacuera CKOPOCTU BpalleHUs CTojia (J1eTaln)

C,
V, :TO'53—'ﬂ't’ (3.1)

rae V, — CKOpOCTh BpallleHus cTojia (JeTanu), M/MUH;

C, =0,055 — koadduiment, 3aBucsIMil 0T 00padbaThiBAEMOIro MaTepHaia u

ero cocrosiaus [13, ¢. 370];
T =15 MHUH — IepuoJI CToKoCTH 1LIHdoBanbHOTO Kpyra [13, c. 370], muH;
S =1 — 10oJ1sl IUPUHBI LTU(POBATBHOTO KPYTra;

t =0,0003 M — ri1yOMHa pe3a, M.

0,055

d =m=13 M/MI/IH

Uucno 060poToB cTOMNa

ng=——*, (3.2)

rie N, — 9ucio o00pOTOB CTOJA (JIeTanu), 00/MuUH;

d,, =195 MM — cpeHMIi TMaMeTp PacHoJI0oKEeHHs IUIM(PYEMON AeTaay Ha
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CTOJIC, MM.

100013

n,=———— =21 06/MuH.
314-195

Huco mpoxo10B

, (3.3)

IJie | — 9KCIIO MPOXOJIOB;
h = 0,3 MM — ipUITyCK Ha JAHHOM TIEPEXOJIC, MM;

t = 0,001 mm/x01 — BepTHKaIBHAS TI0/1a4a Ha KX IBIA X0 CTOJIA, MM.

i= 03 _ 300.
0,001

OCHOBHO€ TEXHOJIOTUUECKOE BpEM:I

= (3.4)

rac to — OCHOBHOC TCXHOJJIOI'HMYCCKOC BPCMCH:, MUH;,

K = 0,4 — xordpunrieHT 3aBUcAIInil OT TOYHOCTH HUTHM(OBAHUS U U3HOCA

kpyra [13, ¢.370];

Jlucm

ArM-190109.65-629114.000 M3

Uam. | Jlucm Ne dokym. lNoodnuck |dama

76




Z =1 — 4Kciio OJHOBPEMEHHO NITU(PYEMBIX ACTaJICH.

~300-0,4

o =5,71 MHUH.
21-1

OnepalinoHHOE BpeMs

ton = tO +t67

rae t, — BCIIOMOIraTeJIbHOE BpEM:A, MHH.

8

t, =571+0,75=6,46 muH.

4. JKOHOMHUYECKAA YACTh

B sxoHOMHYECKOW YaCTH AUITIOMHOTO TIPOEKTA PACCUYMTHIBAOTCS 3aTPAThI Ha:
KOHCTPYKTOPCKYIO TOATOTOBKY, MaTepuaibl W KOMIUICKTYIOIIHE PYJIEBOTO,
TOPMO3HOTO YIPABJICHUS, MOABECKH, (OHJI OIUIaThl TpyAa MPOU3BOJCTBEHHBIX
pabounx, KamuTajdbHbIC BIIOKCHHS Ha pa3pabOTKy W M3TOTOBJICHUE OIBITHOTO
oOpasua, mpoune. Kpome Toro ompeneneHa dPGEKTUBHOCTh MPUHATOTO

KOHCTPYKTOPCKOT'O PCUICHUA.

4.1 OnpenenieHre CTOMMOCTH MPOEKTA

Tak kak B paMKax AUIIJIOMHOI'O IIPOCKTUPOBAHUA U3rOTABIIMBACTCS ONBITHBIN

O6p33€].1, BCC HOPMATHUBHBIC IIOKA34TCJIN B PACUCTaX IIPUHHUMAIOTCA (I)aKTI/I‘-IeCKI/Ie.
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4.1.1 3arpaThl Ha KOHCTPYKTOPCKYIO MOATOTOBKY [21,22]

[TepedeHb M TPYAOEMKOCTh KOHCTPYKTOPCKUX paOOT MO HAYYHO-TEXHUYCCKON
MOATOTOBKE TEXHUYECKOW JTOKYMEHTAIIUU HA MPOCKTUPYEMBIC y3JIbl MPEACTABICHBI
B Ta0mune 4.1

HpI/I OIIPpCACIICHUN TPYJOCMKOCTHU ObL1a I[MpuHATa MCTOAMKA, HCXOOSA U3
q)aKTH‘ICCKI/IX 3HAYCHUH TPYAOCMKOCTH. MGTOI[I/IKa npearoiaract OIIPCACIICHUC
O)I(H,Z[aeMOﬁ TPYAOCMKOCTH, COIVIACHO ITPUHATBIX Min 1 max eé 3Ha4YeHHii.

_ 3tmin +2tmax
tO)K - 5 ' (4'0)
3-142-2
b = = — = 14 H —u.

Tabnuna 4.1 — Tpy10€MKOCTh KOHCTPYKTOPCKHUX PabOT

TpynoemkocTsb
Kon-Bo
Bun pa6or dopmar HCTOR (HOpMO-Uac)
min | max | oxwuan.
1. OO630p cymiecTBylOImUX  KOHCTpyKuMi, | dopmat 10 1 5 14

uccienoBaHie HHPOPMAIMOHHOM JTUTEPaTypBHl. A4

2. PazpaboTka mnpuHIMNHAIBHOM  cxeMsbl, | Dopmar 1 32 50 39

TEXHUUYECKOE PELICHNE Al
3. Pa3pabotka oOrmiero Buaa ®opmat
Al 1 21 30 25
4. Pa3zpaboTka KHHEMAaTHKU
PoPNAT |1 |23 | 30 | 2

Oxonuanme Tadiusr 4.1

5. KonctpynpoBanue y37m0B U arperatoB | dopmar

Al 5 20 30 120

6. KonctpyrnpoBanue cOOpOYHBIX €IHHMUII ®opmar
Al
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Oxonuanue Tadoauns! 4.1

7. Pacduer Ha npodHOCTh, KuHeMaruyeckue u | Dopmar
10 2 3 24
JIPYTUE pacyeThl. A4
8. KoHctpynpoBanue 0co00 CIOXKHBIX JeTaneit dopmar 1 20 30 24
Al
9. BeimonHeHne 3CKU3HBIX JIeTalel U y3JI0B dopmar 1 12 14 13
Al
10. Beimonnaenne pabodnx dyepTexeit aeraei dopmart 1 10 13 11
Al
11. CocraBnenue nacnoprta, TY, uncrpykuuu 1o | dopmar
7 3 4 8
3KCIUTyaTaluuu A4
12. Pa3pabotka TexHONIOTHYecKOro mporecca | Popmar
16 2 3 38
U3TOTOBJIEHUS JETAINA A4
13. Pa3zpaboTKka TeXHUYECKOU JJOKYMEHTAITU! dopmar 18 9 3 43
A4
14. KonTpoib yeprexen dopmar 3 5 4
Al-A4
15. TIosicHuTenbpHas 3anucka
1 pa3nen 8
) 53
pazznen ®
opMmat
3 paszen Ad ) 2 2 190
4 pazzen 19
5 paznen 23
16. Koppexktuposka TEXHUYECKOMN 15% ot
JOKYMEHTaIluu [IpoexT TPYAOEMKOCTH
BBITIOJTHEHUS
Utoro 679

dakTuueckum  gaHHbiM  3A0

JIns onpeenieHus 3aTpaT Ha KOHCTPYKTOPCKYIO TOATOTOBKY MPEXAE CIEAYET

KoHCTpyKTOpa t = 197 py6 [32].

IIPUHAMAEM

TapupHyIO

OnpenenuTh (QOHT OIUIATHl TpyAa HHXKEeHepa KoHcTpykTopa | xarteropuu. Ilo

«'PAHI» CTaBKY

@oHx omIaTel TPyJa CKIAABIBAETCS W3 OCHOBHOM U JIONOJHUTEIBHOU

N3m.

Jlucm Ne dokym. lNoodnuck |dama

ArM-190109.65-629114.000 M3

Jlucm

79




3apa0OTHOM TJIATHI:

@OT =3 o + 3 yom, (4.1)

OcHoBHast 3apaboTHAas TUTaTa CKIIaIbIBACTCS H3:

- Tapu(HON cocTaBsoNIei 3apadoTHOM waTel (3117c);
- ipemuii (1),

- paiionHoro ko3ddunuenta (K,);

- ceBepHOU HanOaBkH (K,).

3H OCH 3H TC + 11+ KPK + KCH1 (42)

rae 31 ¢ =t - T (t — tapudnas craBka; T — TPYJTOEMKOCTh KOHCTPYKTOPCKHX

pabor);
HZO, 6'3HTC1
Kpr=0,2-31 1,

KCKZO, 3 'BHTC-

HOI[CTaBI/IB JAaHHBIC 3HAYCHUA, ITOJTYYHUM:

Bl gy =t-T+0,6 - 3M7c+0,2 - 3[T1c +0,3 -3 ¢, (4.3)
WJIN:
3 e =2,1-1-T. (4.4)

311 oo = 2,1-197-679 = 280902,3.

JIOHOJ'IHI/ITCJ'IBH&H 3apa60THasI Ij1aTa BBIIIIAYHUBACTCA 34 BCC Y3aKOHCHHBIC
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HESBKM Ha paboTy (oTmyckHble W T.1.). ba3zoil mist pacuera sBiseTCsS OCHOBHAs

3apa0oTHas miarta (MPOIEHT MpUHUMAETCs U3 nuana3zoHa oT 14% no 20%).

311 jom 0717 - 311 OCH1 (45)

311 0 = 0,17-280902,3 = 47753,4 py6.

Taku 06pazom QoHJ OmIaThI TPyAa COCTABIISET:

®OT = 280902,3 + 47753,4 = 328655,7 py6.

[Tpumem HakaHbIe pacxoibl B pazmepe 70% ot GoHma omnatel Tpyaa, Toraa

IIOJIHBIC paCXOdbl HA KOHCTPYKTOPCKYIO IIOATIOTOBKY COCTABAT:

30 ., = POT - 1,7, (4.6)

311 o = 328655,7 - 1,7 = 558714,7 pyo.

3arpaThl HA KOHCTPYKTOPCKYIO pa3paboTKy coctaBisitoT 558714,7 pyo.

4.1.2 3aTpaTbl Ha KOMIUIEKTYIOIIME U WM3TOTOBJIEHUE PYJIEBOr0, TOPMO3HOIO

YHpaBJICHUS U TIOABCCKU

CBeneHuss O MaTepHalbHBIX 3aTparax, BKJIOYAIONIME B ce0sS OCHOBHBIC
MaTepuasibl  (METAUIONMpOKaT W KOMIUIeKTyrome — manenus — [17,18,27])
npezacraBieHsl B tabimne 4.2 Ilpu ompeneneHuu 3aTpaT HCHOIB30BaHBI Ipaiic-
muctel 32 2015r. ¢upm-nocraBmukoB B T. Kpacunosipcke, OOO”CudbMeramnTopr”

npoJaxxa METaJUIOIIpoKaTa.

N3m.
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Tabnuna 4.2 — 3aTparhl Ha MaTEpUaIbl U KOMIUIEKTYIOIINE U31ETUs

Haumenosanue Eanununa Pacxon Ilena 3a Cymmapnas

Y3JIOB U JIeTaJIeH W3MEpCHUs eNUHUILY, py0. | CTOMMOCTB, pYO.
Tpy6a @12 mm; 920 mm TOHHA 0,006 30900 185,4
PacxomHbIe MaTepHralbl HA
CTaHoHbIC paGoTs! TOHHA 0,0064 19100 123
Kynak noBopoTHbIi IIT. 2 2000 4000
IMoamunauk LIT. 4 150 600
HakoneuHuk pyneBoit Tsru T 4 330 1320
BbreicTpochemHuas mydra IIT. 1 1000 1000
PyneBast Ganka IIT. 1 1000 1000
PyneBoe koneco IIT. 1 1000 1000
DNEKTPOIBI KT. 0,1 100 10
MeTu3sbt IIT. 500
Amoptusarop IIT. 4 2000 8000

Uroro 20485,7
CYMMapHI)Ie 3aTpaThl Ha KOMINICKTYIOIINUC IMIPOCKTHUPYCMBIX Y3J10B

cocTaBJisitoT 20485,7 pyo.

Ilena 6a30BbIX 2JIEMEHTOB OpUEHTHUPOBOUYHO cocTasiisieM 50000 pyO.

4.1.3 3arpaTsl Ha 3apa0OTHYIO IJIATy MPOU3BOJICTBEHHBIX pa0OUNX

YacTblo 3aTpaT MpU U3TOTOBIEHUU pa3padaThIBA€MbIX Y3J0B U arperaToB
SBIISIIOTCA 3aTpaThl HA 3apabOTHYIO IJIaTy pabOYMM 3aHATHIM Ha MpousBojcTBe. [lpu
MPOU3BOJICTBE PYJIEBOIO YIpPaBICHUS BEIyTCS CIEAYIOIIUE paboThl: cliecapHbIe,
CTaHOYHbIE, CBAPOYHbIE, COOPOUHBIE.

CornacHO (akTUYECKUM JaHHBIM, TPYJOEMKOCTb H3TOTOBJICHUS PYJIEBOTO
YIOPABJIECHUS] TPAHCHOPTHOTO CPEACTBa 0COO0 Majoro Kiacca cocraBiser 15
YeJIOBEKO-4acoB ((akTuueckue aaHHbIC), W3 HUX 10 4YEemOBEKO-4acoB ClI€CapHO-
cOopoUHbIe, 3 YeIOBeKO-yaca CTaHOUHbIE, 2 YEJI0BEKO-4aca CBapOUYHbIE.

Jliist pacdera 3aTpaT Ha U3rOTOBJIEHUE HEOOXOAMMO YUUTHIBAThH 3aTPAThl BCEX
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pabouux: ciecapb S5 pa3psia, CTAaHOYHUK 4 pa3psjia, 3JIEKTPOCBAPIIKUK 3 pa3psiaa.

4.1.3.1 Pacuer 3arpar Ha ciiecapHO-COOpOYHBIE paOOTHI

[Ipu wu3roroBieHMM U cOOpke pa3pabaTbIBa€MbIX Y3J0B BEIYTCS Kak
cliecapHble, Tak U cOOpOYHbIE PaOOThI, KOTOPHIE MOTYT OBITh BBINOJIHEHBI OJHUM
CIEHUAIIUCTOM: CJIECAPEM — COOPIIIKOM.

[lo panneiM mpaiic-nmucta 3a 2015r. ¢upmer 3AO «I'PAHJ/l» wyacoBas
tapudHas cTaBKa ciiecaps 5 paspsaa coctabisier 141,05 py6/u [32].

@oHI omnaTel TpyAa CKIAABIBAETCS M3 OCHOBHOW W JIONOJHUTEIBHOU
3apabOTHOM TIaTHI onpeensieMbiM 1o hopmyiam 4.2 u 4.5 COOTBETCTBEHHO.

Tapudnas cocrasisronias 3apadOTHOM IIATHI:

3HTC =t- T, (47)

3MIrc = 141,05 - 10= 1410,5 py6.

O6m1ast ocHoBHas 3apaboTHas miara 3/1,., cornacHo ¢popmye 4.4:

3Moey = 2,1+ 1410,5 = 2962,05 py6.

I[OHOJIHI/ITGJ'IBHaH 3apa60THasI I1aTa BBIIIAYMBACTCA 3a BCC Y3aKOHCHHBIC

HESBKM Ha paboTy (OTIYCKHBIE W T.A.) U paccuuThiBaerca no dopmyine 4.5. bazoi

JUISL pacdeTa SIBJISIETCS OCHOBHasi 3apa®oTHas riata (MPOLEHT NMPUHUMACTCS U3

nuara3oHna ot 14% 1o 20%).

3,0, = 0,14 - 2962,05 = 414,69 py®.

[Toacrasnsiem uncieHHbie 3Ha4eHus B Gopmyny (poH/Ia OTIaThl Tpyaa:
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®OT = 2962,05 + 414,69 = 3376,74 py®.

[IpumeM HaktagHbIe pacxobl B pazmepe 70% oT ¢oHma omiaTsl Tpyaa, Toraa

pacxoJpl Ha YCIyTH cliecapss cOOpIIMKAa COCTaBST, TOTJA 3aTpaThl Ha CIIECapHO-

cOopouHbIe paboThI coriacHo dhopmylie 4.6 OyayT paBHBI:

ciec = 3376,74 : 1,7 = 5740,49 pY6

3arpaTsl Ha cliecapHO-cOopouHbIe pPaboThl cocTaBisieT 5740,5 pyo.

4.1.3.2 Pacuer 3atpat Ha cBapoUYHbIE PaObOTHI

HOpMaTI/IBBI IMPOU3BOACTBCHHBIX pa60T Ha H3IOTOBJICHHUC HC CTAaHAAPTHBLIX

U3JIETUI OTCYTCTBYIOT, IO3TOMY MPUHATA (PaKTUYECKast TPYIOEMKOCTb MO JaHHBIM

npaiic-mucra 3a 2015r. ¢upmsr 3AO «I'PAH/]» wyacoBas Tapudnas craBka

cBapIiuka 3-ro paspsaa cocrasiseT 108,99 py6/u [32].

3apabOTHOM TIaTHI onpeesieMbiM o hopmyinam 4.2 u 4.5 COOTBETCTBEHHO.

@oHI omnaTel TpyAa CKIAABIBACTCS W3 OCHOBHOW M JIOMOJHHUTEIHLHOU

TapudHnas cocrapisitomas 3apab0OTHOM ATl pacCUUTHIBAETCS MO (opmylie

4.7 1 cCOCTaBJIAET:

3MTrc = 108,99 - 2 = 217,98 py6.

O6m1as ocHoBHas 3apaboTHas 1uiara 311, cormacHo Gopmyne 4.4 u paBHa:

3HOCH = 291 3rITC;

Moo = 2,1+ 217,98 = 457,76 pyb.

JIOHOJ'IHI/ITCJ'IBH&H 3apa60THasI Ij1aTa BBIIIIAYHUBACTCA 34 BCC Y3aKOHCHHBIC
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HESBKM Ha paloTy (OTIyCKHBIC U T.JI.) M paccuuThiBaeTcs no popmyne 4.5. bazoi
JUISL pacdeTa SIBISETCS OCHOBHas 3apaboTHas rmiata (MPOILEHT NMPUHUMACTCS U3

nuara3ona ot 14% no 20%).

3M,en = 0,14 - 457,76 = 64,09 py6.

[ToacTamnsiem uncieHHbIe 3Ha4eHUS B (hopMyTy (pOHIA OTUIaThI Tpyaa:

®OT = 457,76 + 64,09 = 521,85 py®.

[TpumeM HakIagHbIe pacxobl B pazmepe 70% oT doHma omiaTsl Tpyaa, Toraa

pacxojIpl Ha CBapOYHBIE pabOTHI COTIIACHO Gopmyiie 4.6 COCTABSIT:

sy = 521,85 - 1,7 = 887,15 py6.

3arpaTsl Ha cBapo4HbIe paboThI coctaBiseTt 887,15 pyo.

4.1.3.3 Pacuer 3aTpaT Ha CTaHOYHBIEC PAOOTHI

HopMmatuBHbIe mMOKa3aTeld MPOU3BOJCTBEHHBIX pPa0OT Ha HW3TOTOBJICHUE
HECTAaHJAPTHBIX  W3JEIUNA  OTCYTCTBYET, IMOATOMY TNpuHATa (pakTUdeckas
TpynoemkocTb. [lo manHbM mpaiic-mucta 3a 2015r. ¢upmer 3A0 «I'PAH/I»
JyacoBas TapuQHas CTaBKa CTaHOYHHKA 4-T0 paspsiza coctasisieT 122,73 pyo/d [32].

@oHI omaTel TpyAa CKIAABIBACTCS W3 OCHOBHOW M JIONOJHHUTEIBHOU
3apa00OTHOM TIJIaThI ornpeaessieMbiM 1o hopmynam 4.2 u 4.5 COOTBETCTBEHHO.

Tapudnas cocrapmnstomas 3apab0THON TJIAThl PACCUUTHIBAETCS MO (GopMyIie

4.7 1 COCTaBIIAET:

3lrc=122,73 - 3 =368,9 py0.
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O6mrast ocHoBHas 3apaboTHas iara 311, cormacHo Gopmyne 4.4 u paBHa:

3o = 2,1- 363,19 = 773,20 pyo6.

JlononHuTeNbHAS 3apa0OTHAsl TUIaTa BBHIMUIAYMBAETCA 32 BCE Y3aKOHEHHBIC
HEsSBKM Ha paboTy (OTIyCKHBIE U T.1.) U paccuuTbiBaercsa no gopmyie 4.5. bazoi
JUISL pacdeTa sIBISETCS OCHOBHas 3apaboTHas rmiata (MPOILEHT NMPUHUMACTCS W3

nuara3oHa ot 14% no 20%).

3ML0n = 0,14 - 773,20 =108.25 pyb.

[Toncrainsiem yncieHHble 3HaueHus B hopmyiy (oH/a orjiaThl TpyAa:

OOT =773,2 + 108,25 = 881,45 pyo.

[TpumeM HakagHbIe pacxoibl B pazmepe 70% oT ¢oHma omiaTsl Tpyaa, Toraa

pacxojipl Ha CTaHOYHbIE PA0OTHI coryiacHo Ghopmyre 4.6 COCTaBsT:

Seran = 881,45 - 1,7 = 1498,47 py6.

3arpathl Ha cTaHOYHBIE paboThI cocTaBinsaeT 1498,7 pyo.

4.1.4 3arpatsl Ha COIMAIIBHBIE HYXIbI

OTuucIIeHUs Ha COLUANIbHBIE HYXKIbI BKJIFOYAIOT B €01 OTYHCIIEHHUS Ha:
e TICHCHOHHOE cTpaxoBanue (22%);
e CTpaxOBaHHE B CBSI3M C MATEPUHCTBOM U MPH BPEMEHHOHN yTpaTe
TpyaocmnocooHoctu(2,9%);

e MeauIMHCKOe cTpaxoBaHue(s,1).
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4.1.4.1 OTunciieHns Ha cOUMaIbHbIE HYXK/Ibl KOHCTPYKTOpA

Otunciiennss Ha 0053aTE€NbHOE COLMAIBHOE CTPAaXOBAaHUE OT HECUACTHBIX
CllyuaeB Ha TPOU3BOJCTBE U MPOQPECCHOHANBHBIX 3a00JeBaHHUI, KOTOpPbHIE
coctaBisitoT 0,2% oT QoHma omarel TpyAa, IJIs NPEANpUsATHsS MEPBOTO Kiacca

pucKa:

3 ora = POT - 0,002, (4.8)

3 ore = 328655,7 - 0,002 = 657,3 py6.

Otuucnenus Bo BHeOIOIKeTHBIE (oH Bl (OBD):

_ ®O0T-30

H o= 22, (4.9)
H eou= W — 98596.7.

rae 30% — mpolieHTHas cTaBKa OTYMCIICHUM BO BHEOIOPKETHBIC (DOHIBI.
Takum 00pa3om cymMMapHbIE 3aTpaThl Ha COITMAJIBLHBIC HYXXKIbl KOHCTPYKTOpA

COCTaBAIT.

3 cory 3 ory +H colry (410)

3 cou = 657,3 + 98596,7 = 99254 py6.

4.1.4.2 OtuuciieHUs HA COIMANIbHBIC HYX bl IPOU3BOJACTBEHHBIX pabOUNX

Otuncienus Ha o0s3aTeILHOE COMMAJIBHOC CTPaxOBaHHUC OT HCCYACTHBIX

cly4yaeB M MNpOQECCHOHANBHBIX 3a00JIeBaHUN HAa MPOU3BOJCTBE, KOTOPHIE
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cocTaBistoT 1% OT GpoHaa omaTel TpyAa, A IPpEeanpusITis 9 Kiacca pucka:
3 ore = ®OT - 0,01, (4.11)

3 ora = 8 800 - 0,01 = 88 py6.

Otuncnennst Bo BHeOwmkeTHBIE GoHAB (OB®) cormacao dopmyne 4.9

PaBHBI:

8800 - 34
H con = 100

= 2992 py6.

Takum 06pa30M CYMMApPHEBIC 3aTpaThbl Ha COIIMAJIBHBIC HYKIbI

MIPOU3BOICTBEHHBIX paboumx coriaacHo popmyie 4.10 cocTaBsT:
3 con — 2992 + 88 =3 080 pY6

4.1.5 IIpouwne 3aTpathl

3aTpaThl Ha 3JEKTPOIHEPIUIO BEIYKMCIIUM IO Clenytouei hopmyse:

3, = &N '“B':M'T'y'”), (4.12)

rae XN - cymMapHasi MOIIIHOCTh TOTPEOUTENEH 2IIEKTPOIHEPTUH;
IIB — oTHOCUTEIbHAS TIPOJOJDKUTEILHOCTD BKIIOUEHUS JICKTPOIIPUOOPOB;
K, — xoadpunmeHT nucmnoap30Banus mpruOOPOB MO MOIITHOCTH;

T — TpymoemMKoCThb paboT;
YV — xoadhULMeHT MOTEPH IEKTPOIHEPTUU B CETH;
I] — croumocth 1kBT'4 31€KTPO’HEPTUU TPOMBIIUICHHBIX MOTpeOuTenei

(Tapudsr Ha snexTposnepruto B KpacHosipcke u KpacHospckom kpae. JlelicTBYIOT €
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1 ssuBaps 2015 roga);

n — KII{ nBuraresnen.

_ (60-0,8-0,5-2-1,05-3,2)
0,9

35 =179,2.

HaKJ'IaI[HBIe Ha pacxodbl CKIAABIBAOTCA W3 3aTpaT Ha MaTrCpualibl U

KOMIUJIEKTYIOIINE U cOCTaBIAIOT 20% OT HUX:

3= 20485,7-0,2 = 4097,14 py6.

Taxum 00pa3oM Ipoume 3aTpaThl COCTABIISAIOT:

31'Ip = 33 + 3HaKJ’Il (4'13)

3, =179,2 + 4097,14=4276,34 pyO.

[Tpoune 3aTpatsl coctaBisitot 4276,34 pyo.

4.1.6 KanuranabHbie BIOKEHUS HA pa3paOOTKy ¥ U3TOTOBJIEHUE OMBITHOTO
obpasna .

3arpaTbl Ha KOHCTPYKTOPCKYIO IIOArOTOBKY, Ha H3TOTOBJIEHHE HE
CTAaHJAPTHOTO PYJIEBOTO YIPABJIECHUS, HA KOMIUIEKTYIOIIHUE U MPOYUE pacxoasl. Bee
Hali/IecHHbIE 3HAaUY€HUs IEPEUUCIICHHBIX BEJIMYMH, PEACTaBIEHHbIE B Tabnue 4.3
Tabmuua 4.3 — KanurtanbHble BIOXKEHUS Ha KOHCTPYUPOBAHHE, pacyeT W

HN3TOTOBJICHHUEC OIIBITHOI'O o6pa3ua
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OxoHuanue Ta0nuel 4.3

CBapouHbie pabOThI 887,15
CranouyHbIe pabOTHI 1498,47
OTymCIIeHHS Ha COLMAIIbHBIE HYKIbI 99257

[Ipoune 4276,3
Utoro 690859

Ecan IIPUHATH B IMIOCICAYIOMICM U3TOTOBJICHHUC NCTCKOI'O Oarru Majaoun cepueﬁ

20%, ucxoist U3 ATOTO, OMPEIEIIIEM IIEHY €AMHUIHOTO 00pa3la:

I1,= 690859 - 1,2=829031,7 pyO.

L[eHa KOHCTPYKIOUN HCCTAHAAPTHOI'O HU3ACIINA, OIPCACIIACTCA HCXOAd U3

MPUHATOTO YPOBHS PEHTA0EIHLHOCTH Ha MPEANPUATUHA MAIIMHOCTPOCHHUS, B pa3Mepe

100 enuHML, TO OPUEHTUPOBOYHAS 1IEHA CIPOEKTUPOBAHHOTO OArTH COTJIACHO

TEXHUKH ABJCTCA pacdeT KOMINICKCHOTO IIOKAa3aTCsli TCEXHHUYCCKOIO YPOBHA.

TexHudeckuil ypoBeHb MPOSKTHPYEMON TEXHUKH HEOOXOANMMO OIIEHUBATh C YIETOM

dbopmyne (4.14) cocTaBur:

L1 00=(3xor/ 100+(L-311o5)- 100)/100=270373 pyo.

Ilena neTckoro 6arru ¢ yueTom 6a30BBIX y370B COCTABUT:

100+ 1=270373+50000=320373 py6.

4.2 Pacuet sxoHOMHYECKON A(H(PEKTUBHOCTH TIPOEKTA

4.2.1 3¢hPexTUBHOCTH TPUHATOTO KOHCTPYKTOPCKOTO PEIICHHUS

[lepBoii cramueit omnpeneneHuss 3KOHOMUYECKOW A()PEKTUBHOCTH HOBOM

CCl __ COROKVIOHOCTHM __ T1apaMeTpoR  mzjnenud,  KOMIIEKCHBIN  TOKA3ATCHh
Jlucm
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TCXHUYCCKOI'0 YPOBHA paCCUUTBIBACTCA 110 (bOpMyJIe:
KHTy - Zin=1 bi - qi’ (414)

rae b; — ko3 dunmeHT BecoMocTH (3HAUUMOCTH) I-TO TapameTpa aHAIU3HPYEMOM

TCXHHUKH,

N — KOJMYECTBO MOKa3aTeleu Ka4dycCTBa, BBI6paHHBIX JJIA  aHalln3a
HCCJ'IGI[YCMOI?I TCXHHUKH,

( — OTHOCHUTECJIbHBIC CAMHUYHBIC IIOKA3aTEJIN Ka4yeCTBA.

CocraBuM TabIMIly OKa3aTelield KadecTBa B KOTOPOl 0TOOpa3uM mapaMeTphl

" X 3HA4YCHUA.

PacueT 3KOHOMWUECKOW 3hdekTMBHOTK .. —

Maiin  Pesynetat Cnpaceka
KNTY  lopoewe skcna. wsnepxkd  LleHa KOHCTPYKUHK
MNokasaTend KaYecTBa | Kay marpuua cvesH. | kosd eecomocti | KNTY

F.onuuecTen nokazarensii; |4 W

Beeare dasosele 1 NPOEETHRYENBIE SHAYEHKA NOKASaTENEN KaYecTEa:

Mok azaTent kalecTES | En. 1z, | AasnE0s | MpOEKT.
%1 |Konea M 1.2 1 I
#2 |basa I 148 1.5
#3 |Macca Kr 120 130
#4 | NopowHeld npoceeT I 0164 01y
KMNTY=1.03

Pucynok 4.1 — ba3oBble U IPOEKTUPYEMBIE TOKA3ATENN Ka4yeCTBa

Jlamee cocTaBiisIEM Kaye€CTBEHHYH) MATpUIy CMEXHOCTH, IZE€ 3HAKU >,<,=

O3HaA4Yar0T 3HAYNMMOCTb CPpaBHHUBACMEIX IIaPaMCTPOB.
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Pacuer 3KOHOMWUECKOW 3DdEKTUBHOCT .. — =
Main  FesynetaTt Cnpaska
KNTY lopobwie skcnn. wsnep®ku | LleHa KOHCTPYKLWM

MNokasaren kadecTea | Fa4.MATPHLE CMEKH. | Koadg secomocTi | KITTY

2anonHuTe RAHECTEEHHYWD MATRHMUY CREHHOCTH.

%1 22 [x3 4 |
#l | =i=i<¢ <
sl |l = = < <
Adlr  x = 0
b N A
KINTY=1.032

PucyHok 4.2 — KauecTBeHHas: MaTpUIla CMEXKHOCTH

Ha pucynke 4.3. npencraBieHa KOJIMYECTBEHHAs MAaTPULIA CMEXHOCTH, TIE

3HaKM >,<,= CIeJyeT 3aMEHUTh COOTBETCTBYIOIUMH KOIPPHUIIMEHTAMU

MPEAMOYTUTEIIBHOCTH
a;=0,5 npu <,
a;=1,5 pm >,

a;=1 ipm =.
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Pacuer 3KOHOMWUECKOR 3P PekTMBHOCTK .. — =
Paiin  Pesmygnerat  Cnpaeka
KHTH rDﬂDBI:IIE IJKCNN. H30epXKH I.I,EHE KOHCTPYKLLHH

MokasaTend kauecTea | KaumMarpuua cves, | Foad.eecomacti | KMNTY

Facuyet koa PHHUMEHTOE BECOMMOCTI.

wl %2 w3 fxd [ 5a | Bi | B |
%1 [ 1 05068 3 11 0185
%21 1 0505 3 11 0185
%3 15151 15 55 2125 0357
%4 [15 15 05 1 45 1625 0273
16 595 |1
KNTY=/1.03

Pucynok 4.3 — KonnuecTBeHHass MaTpulla CMEKHOCTH

BeruncisieM BekTOop — CTOJOECI ), @), KOTOPBIA HAXOIUTCS MyTEM CIIOKCHHS

K03((PUIIMEHTOB NMPEANOYTUTEILHOCTH KX I0M U3 CTPOK:

Y a;=1+1+0,5+0,5=3,

Y a,=1+1+0,5+0,5=3,

Y, a3=1,5+1,5+1+1,5=5,5,

Y. a,=1,5+1,5+0,5+1=4,5,

3aTeM TMOCJIeAOBATEILHO HAXOMATCS aOCOJIIOTHBIE 3HAYMMOCTH Bj, myTem

YMHOCHHUS KQKI0H CTPOKH B MATPHIIe Ha BEKTOP — CTOJIOCI] )., a;:
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B1=1-3+1-3+0,5-5,5+0,5-4,5=11,

B2=1-3+1-34+0,5-5,5+0,5-4,5=11,

B3=1,5-3+1,5-3+1-5,5+1,5-4,5=21,25,

B4=1,5-3+1,5-3+0,5-5,5+1-4,5=16,25,

B IMOCJICAHIOKO O4UCPCAb HAXOJATCA OTHOCHTCIIbHBIC 3HAYMMOCTHU bi B JOJIAX

€IUHULIBI:
b= 5 (4.15)
b= —= = 0,185
b= == 0,185,
bs= 2519255 0,361,
D, =1 569255 0,273,

Boruucnus no gopmyiie (4.14) KOMIUIEKCHBIN TOKA3aTeNlb TEXHUYECKOTO

YPOBHSI ¥ KO3(Q(PUIUEHTHI BECOMOCTH, PE3YJIbTAT 3aHECEH Ha PUCYHOK 4.4.
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PacueT 3KOHOMWUECKOR 3bheKTMBHOCTK .. — =

Marin  Pexynetat  Cnpaeka
KNTY | Foposwe skcnn. wspepxku | llena koHcTpykumum

MNokasaTend kavecTea | K.ad.maTpuua cesH. | Kose.secomocti | FITH

Facyer KMNTY:
MNokazarens kEaYecTES |E.I1.H3h" Iﬁaansne| NpOEkT. | ai | bi ||:|i-I:|i |
1 [Enaea ‘M 1.1 1.2 1.03 (018502
2 |Baza el 1.48 1.5 1.01 0185019
3 |Macca kI 120 130 1.08 0,357 0,29
14 | NoposHef npoceeT r 0164 017 1.04 0273023
__KOTY 1 1.06
KNTY=1.06

Pucynox 4.4 — Koadduimentsl BecoMoCcTH

Pacuer KIITY BbITONHSIICS C UCIIOIB30BAHUEM HPOTPAMMHOIO MPOIYKTA
Reent [31]. KIITY=1,06. Pa3paboTaHHBIi MPOCSKT MOXKET OBITH PEaIM30BaH B
OTIBITHOM 00pa3iie ¢ YAyUlIeHHBIMU TEXHUKO-9KOHOMUYECKUMHU
XapaKTepUCTUKAMH.

D¢ HEeKTUBHOCTH MPUHATOTO KOHCTPYKTOPCKOTO PEIICHUS yBEIUYUIIACh Ha

6% KOMIIJIEKCHOTO TTOKa3aTelss TEXHUYECKOTO YPOBHH.

5 be30nacHOCTh ¥ 3KOJIOTUYHOCTh IIPOEKTA

5.1 XapakTepucTuka MOMEIICHUS JIA00OPATOPUH UCIBITAHKS TPAHCTIOPTHBIX

cpencts JIMTC [11]

[Tomemienne JIMTC oOmiern miomaaeso 750 M pa3oUTO Ha JBa KphLIa.

Crennl 31aHus OJIOUHBIE KEJI€300€TOHHBIC, BhICOTa CTeH 8 Merpa. Ilon 3amut
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o6etoHoM, mepekpriTre—Kene300eTonnbie muThl. JIMTC mmeer ogHM BBE3NHBIE
BOPOTa B JIEBOM KpBUIE YEPE3 KOTOPBIE BHE3KAIOT HUCIBITYEMbIE TPAHCIIOPTHHIE
CpElICTBa, a TaKXKe BXOJ /i padodero IMmepcoHana M CTyAEHTOB. JlaGoparopus
CHAa0’KEHAa €CTECTBEHHOM BEHTWJISILIMENM M OTBOJOM OTpPAa0OTaBIIMX TIa30B OT
aBTOMOOUJIEH. A TakkKe UMEETCS JIEKTPOCHAOKEHHUE U TETNIOCHAOKEHHE.

B npaBoMm kpbuie pacrnofiokeHa ydeOHas ayAuTOpHs, Takxke 000pyA0BaHO
HECKOJIbKO pabo4MX MECT, B TOM 4HCIIe pabodyee MECTO CBapIIMKa U cliecaps, TaK
K€ PYKOBOACTBOM Kadeapbl BBIIEIEHO MECTO IMOj COOpKY IPOEKTUPYEMOTO
TPAHCIIOPTHOTO cpencTBa. PaboThl m000ro BuAa (CBapOdYHbIE, CleCapHbIC U T.1.)
IPOBOJATCA B JIA0OpAaTOpPUM JIMIIb B CBOOOJHOE OT 3aHATUNA BpeMs U
IPEKPAIIAOTCA 3a 4Yac OO0 Hadaja 3aHITHM, MOCIE Yero IPOBOIUTCS BIIAXKHAs
yoopka. JlaGopatopHble pabOThl MTPOBOASATCS, CTYJAEHTaMH II0J] KOHTPOJEM
1ab0opaHTOB KadeIphl.

B neBom Kkpbule XpaHATCS PA3IMYHOTO BHUA MPUOOPHI, HCIBITATEIbHBIC
CTEH/Ibl, JJA0OPATOPHBIE YCTAHOBKU U UCIIBITYEMbIE aBTOMOOMIIH.

OcHOBHBIMU ~ paboTaMu MpU  HM3TOTOBJIEHHWU PYJIEBOIO  YIPaBJICHUS
aBTomMoOuis kiacca «Popmyna CTyAEHT» SIBIISIOTCS — CJE€capHble, CBapOYHbIE U
coopounbie. ITU paboThl MpoxoasaT B npaBoM kpbute JIMTC. [Ins BbIOJHEHUS
BBIILIEYKA3aHHBIX Pa0OT UMEETCS CIEAYIOINUNA HHCTPYMEHT:

- Mammna numdosansHast yriaoas MIITY-2-230;

- Capounslii anmapar Mitech MMA-315;

- HabGop unctpymenTa ynusepcanbHblil 148 npeamatoB APELAS;

- Tucku cnecapusie 125mMm, moBopoTHEIE, uyryHHbie, TCC-125;

- Hpenb snextpudeckas Bosch GBM 10 SRE;

- Macka cBapmuka Xameneon Kopynn ACO 4/9-13;

JlaHHO€ TOMelIeHHe, UCXOAsl M3 HOPM Ha OTHeNbHbIE Yy4deOHble MecTa,
coorBerctByer CHull 31-06-2008. Hopma mmomamu Ha OJHOTO 4YeJIOBEKa
coctaBisieT 6 M2. uto npu odmen wiomaan /50M2 ynoBIeTBOpsET TPeOOBAHUSIM.
OO0ObeM MOMEIIEHUS Ha OJHOIO 4YeI0BEKa JOJDKEH ObITh He MeHee 19.5 M3, urto

YAOBJIETBOPSET TPEOOBAHUSIM.
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5.2 Mukpokiaumar

B coorBerctBUn ¢ 'OCT 12.1.005-88 paboThl, BBHINOIHIEMbIE HA y4acCTKe
cooTBeTcTBYIOT Kareropuu |l Bb. OnrtumanbHbie W JONMyCTUMBIE IOKa3aTelu
TeMIIEpaTypbl, OTHOCHUTEJIIBHON BJIAXXHOCTU M CKOPOCTH JBWXEHHS BO31yXa B
paboueit 30He MPOU3BOJACTBEHHBIX MoMetieHuil B coorBeTcTBUM ¢ ['OCT 12.1.005-
88 MOKHBI COOTBETCTBOBATH 3HAYCHUSM, YKa3aHHBIM B Ta0mmie 5.1.

Tabmuma 5.1 - OnrtumanbHble W JOMYCTHUMbBIE TIOKa3aTeM TeMIIepaTyphl,

OTHOCHTEIHLHOM BJIIAJKHOCTH M CKOPOCTH JABMKCHUS BO3yXa B paboueit 30He

OTHOCHTEITbHAS CkopocTb
Temneparypa, °C
BJIAKHOCTH IIBHOKEHHS, M/C
Honyctumast
=
Bepxnss Huxnuas E
5 r . -
© paHuna rpaHuIa E . e y
S =R =
< z g 5218 4 F £
& 5 Ha pabounx MecTax 5 B = 5 | 5 =
= < S o
= g g > 2 |2 9 | 85
=) =) E Q8 E 2 |E % ¢
= = l:o[ < = g( E
© x E % E © % © £ =
3 T 3 = = g
T = T T 3
= = = = <
= o = o S
S & S [
= Q = Q <
Q o Q <] ==
- : :
o an)
>E He
8
=
X 17-19 21 23 15 13 40-60 75 0,2 Gonee
=
3 0,4
>
>§ 75 mpn
= 20-22 27 29 16 15 40-60 o 0,3 0,2-0,5
= 25°C
F
I[JISI BO3MOXXHOCTHU caciiaTtb 3aKJIFOYCHUC (0] COOTBCTCTBUU

MUKpPOKJIMMAaTUYECKUX yciioBUi Jaboparopun TpedoBanusim ['OCT 12.1.005-88,
cienaeM  CBOAHyK Tabmuuy 5.2,  JlaHHble  JEMCTBUTENBHBIX 3HAYEHUI
YCPEAHEHHBIE, IOJYYEHBl MPU HEOJHOKPATHBIX H3MEPEHUSX COOTBETCTBEHHO B

XOJIOAHBIA U TEIUIBIM NIEPUOIBI TOJIA.
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Tabmnuua 5.2 - CBognasg Tadiaua

Tepron OtHocUTeNnbHAs CxopocTh
Temneparypa, °C
rona BJIQKHOCTH BO3/IyXa JIBUYKEHUS BO3JyXa, M/C
I[To I'OCT 12.1.005-88 Cucrema cranmapToB 6e3omacHocTH Tpyaa. OOIMe caHUTapHO-
TUTHUEHUYECKUE TPEOOBAHUS K BO3IyXy pabodeil 30HBI.
XOJIOAHBIH 17-19 40-60 0,2-0,4
Terutbii 20-22 40-60 0,2-0,5
JlecTBUTENbHBIC 3HAYCHUS
XoJIoaHbBI! 17 55 0,3
Ternblit 21 50 0,2

CornacHO AaHHBIM Tabnuie 5.2 MOXHO YTBEp)KIaTh, YTO, MHUKPOKJIMMAT
nomernienus «JIMTC» coorBercTByeT TpeboBanusm ['OCT 12.1.005-88. Cucrema
cTaHaapToB Oe3omacHocTy Tpyaa. OOIMe caHUuTapHO-TUTUEHUYECKUE TPEOOBaHUS

K BO3IyXy paboueil 30HBI.

5.3 AHaiu3 omacHbIX U BpeaHbIX (pakTopoB [14]

OCHOBHbIMM  pabOTaMH TpPU  U3TOTOBJICHUM PYJIEBOrO  YIpaBICHUS
TPAHCIIOPTHOTO CPEJCTBA SIBISIFOTCS — ClIecapHble, CBAPOUYHbIE U COOpOUHBIE. DTU
paboTel poxo AT B ipaBoM kpsuie JIMTC.

BrinonaeHne cBapoYHBIX PabOT CBA3AHO C UCIIOJIH30BAHUEM AIICKTPHUECKUX
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YCTPOMCTB, TOPIOYMX U B3PBIBOOMACHBIX T'a30B HU3IYYAIOMINX JIEKTPUUECKUX IYT
Y IJIa3Mbl, C THTEHCUBHBIM pacIUIaBICHUEM, UCIIAPEHUEM U OpBI3rooOpa3oBaHUEM
MeTauia ¥ T.J0. OJTOo Tpedyer Mep O€30MacHOCTM M 3allldThl pabouux OT
IIPOU3BOJICTBEHHOT'O TPaBMaTU3Ma.

B kadecTBe MCTOYHMKOB CBapOYHOIO TOKAa MOTYT IPUMEHSTHCA
TpaHC(hHOPMATOPBI, BHIIPSIMUTEIN U T€HEPATOPHI MOCTOSIHHOTO TOKA, CHEIHAIbHO
JUIS OTOrO NIpeaHa3HadYeHHble. HermocpeacTBeHHOE NMUTaHWE CBAPOYHOM IYTH OT
CHUJIOBOM (MM OCBETUTENIbHOM) paclpeeuTeIbHON 1IeXOBOM CeTH He
nomyckaercsi.  VMCTOYUHMKM  CBapOYHOrO THNA MOXHO  HPUCOEAUHSATH K
pacnpeieIUTENbHBIM J3JIEKTPUUECKUM CETSIM HampsbKeHHeM He Bbime 660 B.
Harpyska 0JIHO(a3HBIX CBApOYHBIX  TpaHC(oOpMaTOpOB  pPaBHOMEPHO
pacnpenenseTcs MexXay OTAeIbHbIMU (ha3amu Tpex(a3HOU CETH.

[ToMelieHHs IO CTENEHU MOPAKEHUS STEKTPUUECKUM TOKOM TMOIpa3IeIsItoTCs Ha 3
TPYIIIIbL:

1. Ilomemenusi 0O€3 TMOBBIINIEHHON OMACHOCTHU: CyXHE, HE KapKue, C
TOKOHEIPOBOSIIUM TOJIOM, 0€3 TOKOIPOBOJAIIEH MBUTH, a TaKKe MOMEIICHUS C
HEOOJIBIIINM KOJIMYECTBOM METAJUIMUECKUX MPEIMETOB, KOHCTPYKIIMM, MaIlIUH U T.
. WU ¢ K03 duireHToM 3amnoHenus mwiomaau k <; 0,2 (T. €. OTHOIIEHHEM ILJI0-
a7y, 3aHSITON METANIMYECKUMHU MPEIMETAMU, K ILTIOMIAJAN BCETO MOMEIICHUS).

2. IlomemeHnss C TOBBIIIEHHOM ONACHOCTBIO: ChIPBIE, B KOTOPBIX IIpHU
HOPMAQJIBHBIX ~ YCJIOBUSIX BJIAXHOCTb BPEMEHHO MOXKET IIOBBIIIATHCS 10
HACBIIICHUSA, KaK, HalpuMmep, IpU PE3KUX M3MEHEHUSAX TEeMIIEpaTypbl WU TpHU
BBIJICJICHUH OOJIBIIOr0 KOJIMYECTBA Iapa; CyXxHe, 0 HeOoTalllIuBaeMble, YepAadyHble
ITOMEIIEHNUS, HEOTAIUINBAEMbIE JIECTHUYHBIE KJIIETKA U IMIOMEIIEHUS OTAIlJINBAEMBbIE,
M0 C KPAaTKOBPEMEHHBIM MPHUCYTCTBUEM BJIArd; MOMEIICHUS C TOKOMPOBOISIICH
NBUTBI0 (YTOJIbHBIC MENBHUIIBI, BOJIOYWJIBHBIE II€XH W APYTHE UM TOJI00HBIC);
JKapkue, T. €. momemieHuss ¢ Ttemnepatypod cBeime 30° C; nomemieHus ¢
TOKOINPOBOSAIIMUMU TMOJaMU  (3eMJIsiHble, OCTOHHBIC, IEPEBSIHHBIE B CHIPOM

COCTOSIHUM).
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3. ITomemnenust 0co60 omacHbIEe: 0COO0 CBHIPHIE MMOMEIIECHUS; TOMEIICHUS C
€AKMMHU [apaMu, Ta3aMd M OXJAXIAIIUMH JKHJIKOCTAMH, pPa3pyLIATEIbHO
JNEUCTBYIOIIMMU Ha OOBIYHO YIMOTpeOJsieMble B O3JIEKTPUUYECKUX YCTaHOBKaX
MaTEepUAIbl U CHIKAIOIIMMH COITPOTUBJICHUE YEJIOBEYECKOIO TEIA; NOMELIEHUS, B
KOTOPBIX UMEIOTCS JIBa WJIM HECKOJILKO MPU3HAKOB OMACHOCTU (HapuMep, KapKoe
MOMEIICHHE W TMPOBOMASIIUNA IMOJ WM ChIpo€ TMOMEIIeHHE ¢ Ko3(pPuuueHToM
3anoyiHeHus O6oiee 0,2 U T. 11.).

[Tomemenne JIMTC nonagaer nmox nepByro rPyIIILy.

XapaxkTep BO3IAECHUCTBHS JJIEKTPUYECKOTO TOKAa HA OPTAaHU3M YEJIOBEKA U TSKECTh
MOPAKEHUS 3aBUCAT OT CHJIBI TOKA, IPOJOJKUTENBHOCTH €r0 BO3ICUCTBUSA, poaa U
4acTOThbI, ITyTH HIPOXOXKJIEHUsA Toka B Tene. OnpelnernceHHOEe 3HAYCHHE HMEIOT
WHIUBUyaJIbHbIE CBOMCTBA YEJIOBEKA U HEKOTOPBIE ApYyrue (GaKkTophl.

Cuna TOKa, MPOXOJALIETO YEpe3 TEJNO YEJOBEKA, SBIISETCS OCHOBHBIM
dbakTopom, 00yCIIaBIMBAIONIUM HCXO OpaXXKeHUs. PaznuyHble MO BEJIMYMHE TOKH
OKa3bIBAIOT PA3JIMYHOE JECUCTBUE HA OPTAaHU3M YEJIOBEKA.

PaznuuaroT onryTuMble, HEOTITYCKAIOIINE U (PUOPUIUISIIIMOHHBIE TOKH.
[ToporoBeie  3Ha4Y€HMS OUIYyTUMBIX  TOKOB coctaBimsitoT: 0,6-1,5 MA  npu
nepemMeHHOM Toke yactotod 50 't u 5-7 MA npu moctostHHOM Toke. Takoit Tok
BBI3BIBACT CIAOBIA 3yJ, TMOIIUIIBIBAHUE KOXKU MO DJIEKTPOJAMH, a TEPEMEHHbIN
TOK 8-10 MA y’Ke BBI3BIBACT CHJIbHBIE OOJIM M CYJOPOTH MO BCEU pyKe, BKIIOYAs
npeamieube. Pyky TpyAHO, HO B OOJIBIIMHCTBE CIIy4aeB €Ie MOXHO OTOpBaTh OT
ANEKTPOAA.

OJIEKTPUYECKUM TOK, BBI3BIBAIOIIMM TPU IPOXOKIAECHUM YEPE3 UEIIOBEKA
HEIPEOJOJIMMBIE CYAOPOKHBIE COKpAIIEHUS MBI PYKH, B KOTOpPOM 3axkaT
IIPOBOJIHUK, HAa3bIBAETCS HE OTITYCKAIOIIUM TOKOM.

ITepemennsiii Tok (50 I'm) cumoit 10-15 MA BbI3BIBaET €€ MEPEHOCHUMBbIE
0omu BO Bceil pyke. Bo MHOrux ciydasx pyKy HEBO3MOXKHO OTOpBaTh OT
anektpoaa. Ilpm mnepemeHHoM TOkKe cuio 20-25 MA pyku mNapamu3yroTcs
MTHOBEHHO, OTOPBATHCS OT AJIEKTPOJIOB CTAHOBUTCSI HEBO3MOXKHO, a TOK 25-50 MA

BBI3BIBAET OUECHB CUJIBHYIO 00JIb B pyKax W rpyau. Jprxanue kpaiftHe 3aTpyaHEHO.
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IIpu cune nepemenHoro Toka 50-80 MA nbIxaHuWE TNapaau3yeTcs 4Yepes
HECKOJIbKO CEKYHJI, Hapymaercs pabora cepaua. [Ipu mimrensHOM NMpOTEKaHUU
TOKa MOKET HACTYNUTh PUOpHIIIALMS cepaua. DIEKTPUIECKUN TOK, BbI3bIBAIOIINN
npu MIPOXOKIACHUHU yepes OpraHu3M GbuOpHIIISIIUIO cepana,
Ha3bIBaeTC PUOPHILIAIIMOHHBIM TOKOM. [lepeMenHslii Tok cuioit 100 MA depes 2-
3 ¢ BbI3bIBaET (GUOPWILIALIMIO CEplla, a €IIe Yepe3 HECKOJIbKO CEKYHJ - €ro
napanud. Bepxuum mnpenenom QuOpmsimoHHoro Toka sBiuserca 5 A. Tox
Oonpiie 5 A Kak TMEPEMEHHbIH, TaK U TOCTOSHHBIN BBI3BIBACT HEMEIJICHHYIO
OCTAHOBKY cep/Ila, MUHYS COCTOSTHUE (UOPUILISAITNH.

3HaHUE JOMYCTUMBIX JJIsI YeJOBEKa 3HAYECHUM TOKA U HAINPSHKEHUS

MO3BOJISIET MPABUIILHO OIIEHUTh OMACHOCTh MOPAKEHUS U ONPENIETUTh TPEOOBAHUS
K 3alIUTHBIM ME€paM OT MOPaKEHUS IJIEKTPUUECCKUM TOKOM.
['OCT 12.1.038-82 ycTranaBnMBaeT MpeebHO JOMYCTUMbIE YPOBHU HAIPSKEHUN
MIPUKOCHOBEHUS U TOKOB, IIPOTEKAOIIUX Yepe3 Teo uenoBeka. [1oa HanpskeHneM
MPUKOCHOBEHUSI TMOHUMAETCA HANpPSKEHUE MEXAY JBYMS TOYKAMH IIEMH TOKa,
KOTOPBIX OJIHOBPEMEHHO Kacaercsl u4enoBeK. Hopmbl mpeaHa3sHayeHbl st
MPOEKTUPOBAHUS CIIOCOOOB M CPEACTB 3aLIUTHI OT MOPAKEHUS AIEKTPUUECKUM
TOKOM JIIOAEH TMpU HUX B3aUMOJICUCTBUU C DIIEKTpoycTaHOBKamu. OHuU
COOTBETCTBYIOT NMPOXOXKJICHUIO TOKAa YEPE3 TEJIO YEeJIOBEKa MO MyTH pyKa - pyKa
WJIU pyKa - HOTH.

[Ipu  osnexkTpocBapoyYHBIX  pabOTaXx BO3MOXHBI  CICAYIOIIME  BHJIBI
MPOU3BOICTBEHHOI'O TPaBMaTU3Ma:

e [lopaxkeHne »dNEKTPUUYECKUM TOKOM. llpu wucmpaBHOM COCTOSSHUM
00OpyZI0BaHUSI ¥ MPABUILHOM  BBIIOJTHEHUH CBAPOUYHBIX pabOT  BO3MOXHOCTH
NOPaKEHUS TOKOM UCKItoyaercs. (OJHAKO B MPAKTUKE BO3ZMOXHBI MOPAKEHUS
AIEKTPUUECKUM TOKOM BCJIEACTBHUE HEUCIPABHOCTH CBAapOYHOrO OOOpPYAOBaHUS
WM CEeTH 3a3€MJICHUS; HENPaBUIHLHOTO MOAKITFOUCHHUS CBApOYHOTO
00OpyZOBaHUSI K CETH; HEUCHPABHOCTU 3JIEKTPONPOBOAKKM W HEMPaBUIBLHOTO
BEJICHUS CBApOYHBIX padoT. [lopakeHne OT 3MEKTPUIECKOTO TOKA MTPOUCXOAUT TPHU

IIPUKOCHOBCHHUH K TOKOHECYHIIMM qacTsAM  OJICKTPOIIPOBOAKHU U CBapOLIHOﬁ
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annaparypsl. HanpsbkeHne X010CTOro Xo/1a MCTOYHUKOB TUTAHUS IyTH JOCTUTAET
90 B, a mnpu mrazmeHHO-nyroBod peske — 200 B. VYuwuteiBasg, 4TO
CONPOTHUBJICHUE YEJI0BEYECKOTO Oopranu3mMa B 3aBUCHUMOCTH OT €ro
COCTOSIHUA (YTOMJIEHHOCTb, COCTOSIHHE 3]I0POBbS, BIJIAXXHOCTb KOXH) MOXKET
u3MeHsaThes B mupokux mnpeaenax (1000..20 000 Om), To  yka3aHHbIE  BBIIIE
HaIpsDKEHUST  SBJSIOTCS OYEHb OMNAaCHBIMU JJIA  KU3HU. [lopaxkeHue TOKOM
oonee 0,05 A MOXKET BbBI3BaTh TSKEINbIE OCIEACTBUS U JAXKE CMEPTh.

e [lopaxkeHne 3peHHS M OTKPHITOM TOBEPXHOCTH KOXHU JIydamu
AIEKTPUUYECKON AYTU. 3aluTa 3pEHUs U OTKPBITOM MOBEPXHOCTH KOXKH OT JIydeH
DIEKTPUYECKON Nyru. ['opeHne CcBapOYHOW IyTM CONPOBOXKIACTCS HM3IIy4EHUEM
BUIUMBIX  OCJIENIUTENIBHO  SPKUX  CBETOBBIX  Jyded W  HEBUAUMBIX
yIbTpaPHONIETOBBIX U HMHpPaKpacHbIX Jiydel. SpKOCTh BUAMMBIX Jy4del
3HAQUYUTENBHO IPEBBIIAET HOPMY, JIOIMYCKAaEMYIO JUISl YEJIOBEYECKOIro Iasa, U
II03TOMY, €CJIM CMOTPETh Ha YTy HEBOOPYKECHHBIM TIJIa30M, TO OHA MPOU3BOJIUT
OCIIEIUISIoNIee AEHCTBUE. Y IbTPAPHUOIETOBBIE JIyUH J1a)Ke MPU KPATKOBPEMEHHOM
JNEHCTBUM B TEUYEHHWE HECKOJIbKUX CEKYHJ BbI3bIBAIOT 3a00JieBaHUE IJIa3,
Ha3bIBaeMoe AIeKTpoodTaabMueii. OHO COMPOBOXKIAETCS OCTPOil 00JIBI0, PE3bIO B
riasax, cie3oredyeHueM, cna3Mamu Bek. [IpomosmkurensHoe  oOnyuyeHue
yIbTpa(HOIETOBBIMU JTydaMH BBI3bIBAET OKOTH KOXkH. MHbpakpacHbie Tyun npu
JUIMTEIbHOM  BO3JIEMCTBHM  BBI3BIBAIOT TMOMYTHEHHME XPYCTaJUMKOB  TIJa3a
(KaTapakTy), YTO MOXET MPUBECTU K BPEMEHHOM W JaXe MOJHOW MOoTepe 3peHusl.
TemnnoBoe aeiicTBrUe MHGPAKPACHBIX JTy4uel BHI3BIBAECT 0KOTH KOXKH JIUIIA.

e Ooru OT Kamneib MeTajia U 1iaka. B mporecce cBapku u npu yoopke u
OOMBKE NUIaKa Karlld pacIUIaBJI€HHOr0 MeTajljla M IIjjaka MOTYT IOMNacTh B
CKJIQJIKU OJICK/IbI, KApMaHbl, OOTUHKH, MMPOKEUb OJICKTY U IPUINHUTH OKOTH.

e OrpaBieHue oOpraHu3Ma BpPEIHBIMHU Ta3aMU, MbUIBI0 W HCIAPEHUSIMU,
BBIACIISIIOIIMMUCS TIpu cBapke. OcoOeHHOE 3arpsi3HEHNE BO3/1yXa BhI3bIBAECT CBapKa
ANEKTPOJAAMU C KauyeCTBEHHBIMU TMOKpbITUSIMU. (CoOCTaB TMbUIM U Ta30B
ONpeeNsieTcsl COACp>KaHWEeM TOKPBITUSA W COCTaBOM CBapUBAaeMOIo H

ANEKTPOAHOrO (MM MpHUCaTO4YHOro) Meramuia. CBapodHas MbUlb (Tak Ha3blBacMasi
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a’p030J1b) MPEACTABISAET COO0M CMECh MENbUANIINX YaCTUIl OKUCIIOB METAIIJIOB U
MUHEpasioB. OCHOBHBIMHU COCTAaBJISIIOIIMMHU SIBIISIFOTCSA OKCUABI kene3a (1o 70 %),
Maprasiia, KpeMHHs, XpoMa, a Takke GTOPUCThIC U Apyrue coennHenus. Haunbomnee
BpPEAHBIMH BEIIECTBAMH, BXOJSANIUMH B COCTaB TOKPHITHS, (piroca W MeTaia
AIEKTpOAa, SBISIOTCA XpoM, MapraHen; W Qtopuctele coeauHeHus. Kpome
a’pO30JI1, BO3yX B paOOUYHX MOMEIICHHUIX TPH CBApKE 3arps3HACTCS pa3IudHbIMU
BpEAHBIMH Ta3aMH, HalpUMeEp, OKCHUIaMHU a30Ta, yriiepoaa, (pTOPUCTHIM BOJIO-
ponoMm u ap. KoHueHTparus HeToKcHyHO# mbutH Goitee 10 MI/M° He IOITyCKaeTCs.
OpnHako ecnu coiepkaHue KBapua B mbUIM npesbimaer 10 %, To KOHIEHTpauus
HETOKCUYHOM MBLIN JOMYCKAETCS TOJBKO 110 2, Mr/m° (tabimna 5.3).

Ta6J'II/II_Ia 5.3 - HpGI[CJ'IBHO AOITYCTUMBIC KOHICHTPAIINN BPCIAHBIX BCIUICCTB

HaumenoBanue | ArperatHo | Xapakrtep Bozueiicteus | I1JIK, Knacc omacnocTu 1mmo
BPEIHBIX BEIIIECTB e BPEIHBIX BEIIECTB Ha MI/MS I'OCT 12.1.005-88
COCTOSIHHE OpTaHHU3M BOJIUTEIIS
Maprasnert a 0,2 I
Xpoma OKCHuI a A 1 11
[{nHKa OKCH a 0,5 |
A3oTa JHOKCHT i O 2 1
OsoH it O 0,1 |
VYrnepona okcua it O 20 v
dropucThit Il 0] 0,5/0,1 |
BOJI0OpPOJ
Kpemuus nuokcun a O 1 Il

VYcaoBHble 0003HAUEHMS: T - TAPbl W/WJIK Ta3bl; a - a3p030Jib; a+1 - CMECh
napoB U a’po3oiis; O - BENECTBa C OCTPOHANPABICHHBIM MEXaHU3MOM JCHCTBUS,
TpeOyrole aBTOMAaTUYECKOrO0 KOHTPOJIA 3a MX COJEp)KaHHEM B BO3ayxe; A -
BEILIECTBA,  CHOCOOHBIE  BbI3BIBATH  ajUlepruyeckue  3a0oneBaHus B
MMPOM3BOACTBEHHBIX  ycioBusX; K -  kaHmeporens; @© - a’pozonu
MPEUMYILECTBEHHO (PUOPOreHHOTO IEUCTBHUS.

Cnecapuble paOOTBl CBsI3aHBI B OCHOBHOM C pPE3KOH, CBEpJICHHEM W
o0paboTKkOM MeTajljla, TpU TakuxX paboTax BO3MOXHBI CJCAYIOIIUE BHUJIbI

TpaBMaTu3Ma:
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e [lopessr 00 OCTpBIE KPOMKH PEKYIIETO HHCTPYMEHTA M 00pabaThIBAEMBIX
JEeTaJICH.

o [lonaganue 3aH03 B HE3AIIMIIIEHHBIE YYACTKH KOXKHU.

e OXOrM OT MPUKOCHOBEHUS K TOpAYUM JI€TalsIM HWIU HWHCTPYMEHTY
HE3aIIUIIEHHBIMU PYKaMH.

o [lomananue abpa3uBHBIX YAaCTHUII B TJIa3a.

Kak mnpaBuino, crnocobamu 3amuThl OT MEPEUYHCICHHBIX BBIIIE TPaBM
SBJIIIOTCS: IPUMEHEHUE CIEIUAIbHBIX OYKOB M MAacOK, a TaKKe HCIOJIb30BaHUE
3aIATHBIX MTEPYATOK.

Hpyrum BpenHbIM (GaKTOpOM Ha y4acTKe siBiisieTcs InyM. JledcTBys Ha
Oprassl ciyxa, IIyM OTPHUIATENbHO BIMAET Ha HEPBHYIO cUCTeMY YesoBeka. [Ipu
JUIUTEIIbBHOM BO3JEHCTBUU IIyMa Ocjlad0eBaeT BHUMAHHUE W MaMATh padOTarONIUX,
pacTeT TPOM3BOJACTBEHHBIM TpaBMaru3M. Ha yuacTke He JoIycKaercs
NpeBbIlIeHHEe ypoBHS miyma. OH JOKEH COOTBETCTBOBaTh He Oonee 80 ab.
CuUnbHBIN 1IIyM BBI3BIBAET Y JIIOJICH TOJIOBHBIE OOJHU, TOJIOBOKPY)KEHHUE, BHI3BIBACT
U3MEHEHUS] B CEpJEYHOCOCYNUCTOM cucteMe. Ha cimecapHOoM ywacTke ypOBEHb
[IymMa HaxOJMUTCS B IIpejesiax JTOMyCTUMONU HOPMBI. TOBKO MPU BKIFOUEHUU BCETO
o0opyZoBaHUsl Ccpa3y, 4YTO OBbIBAE€T KpailHE peaKo, YpOBEHb IIIyMa MECTaMH
JIOCTUTAET MPEAEIbHO AOMYCTUMON HOpMBI - 80 Ab. DTO 0OOBICHUMO TEM UTO, BEChH
HCIIOJIB3YEeMBIM HHCTPYMEHT COOTBETCTBYeT TpeboBanmsm CH 2.2.4/2.1.8 562-96.
JlabopaTopus HaxoauTcs Ha paccTossHuu Oosiee 500M 10 OirpKaiiero >KUJIOTro
MOMEIICHHS, & TIPU BKIIOUCHHH CaMOTO «ITyMHOT0» HMHCTpyMeHTa MIITY-2-230,
YPOBEHb IIIymMa CHApYXH TMOMEIIEHUs J1abopaTOpuu HE TMPEBBIIIAET 3HAYCHUS
30n0b. W3mepenuss NpOBOAMIKNCH HEMOCPEACTBEHHO BO3J€ BXOJIHOM ABEpH
mymomerpom HUAWEI Honor 3X, crnexyetr oTMEeTHTbh, YTO TpPU H3MEPEHUU
IIIYMOBOTO 3arps3HEHUS B TOM JK€ MecTe 0€3 BKIIOYCHHUS HWHCTPYMEHTAa B
Ja00paToOpuu ypOBEHb ITymMa cocTaBiisu 251b.

Hcrounnkamu BUOpAIK SBISIOTCS MEXaHU3MbI, MAIIIMHbI, MEXaHU3UPOBAHHBIN
WHCTPYMEHT. B HaieM ciyyae MCTOUHUKAMU BUOPAIIMH SIBIISUTUCH:

- Mamuna nuindoBaneHas yriosas MIITY-2-230;
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- Cranok TouninsHbI Hyundai BG200-400;

- Hpenb snextpudeckas Bosch GBM 10 SRE.

Bubpamuu MoryT OBbITh HepeAHAMEPEHHBIMU (HApUMep, H3-3a IUIOXOU
0amaHCUPOBKM M IICHTPOBKU BpAIIAIONIMXCSA YacTe MaIllMH W 00OpyIOBaHUS,
MYJIbCUPYIOLIETO JIBUKEHUS KHMIKOCTH, paboThl mepdoparopa H.T.IL.), a TaKKe
CIIELUANBbHO HCIOJNb3YEMBIMH B TEXHOJOTMYECKHX Iporeccax (oTOoHHbIe
MOJIOTKH, BHOpPONOTrpy)XaTeau CcBadd, BHUOpalMOHHOE O00OpyIOBaHUE IS
IPOM3BOJICTBA JKEJIE300€TOHHBIX KOHCTPYKIUI, 00OpydOBaHUE ISl YCKOPEHHUS
XUMHUYECKUX PEAKIUI U.T.I1.).

BuOpanuss — 3TO BpeaHbIN MPOU3BOJCTBEHHBIN (DAKTOp, OTIMYAIOIIMIACS
00J1bI1101 aKTUBHOCTHIO. BHOpaImonHas naTojorus CTOMT Ha BTOPOM MECTE Cpeu
npodecCUOHANIBHBIX 3abojieBaHui. B Tabmuie 5.4 mnpuBeAcHB NPEACIbHO
JOTYCTUMBbIE 3HaUeHUsI BUOparuii pabounx MecT.

Tabnuna 5.4 — IpenenbHo 10MyCTUMbIEC 3HAUCHUS BUOpaIuii pabounx MecT

Cpennereomerpuyec [IpenenbHO HOMycTHMBIE 3HaYEHU 110 ocsiM X0, Y0, Z0
KHe
4acTOTHI moJyioc, I’ BUOPOYCKOpEHUSs BHOPOCKOPOCTH
Mmfc* nb mjc-1072 b
1/3 1/10kT 1/3 1/10kT 1/3 1/10kT 1/3 1/10KkT
OKT OKT OKT OKT
1,6 0,08 99 0,89 105
9
2,0 0,07 0,14 98 103 0,63 1,30 102 108
9
2,5 0,07 97 0,45 99
0
3,15 0,06 96 0,32 96
3
4,0 0,05 0,10 95 100 0,22 0,45 93 99
6
5,0 0,05 95 0,18 91
6
6,3 0,05 95 0,14 89
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6
8,0 0,05 0,10 95 100 0,11 0,22 87 93
6
10,0 0,07 97 0,11 87
0
12,5 0,08 99 0,11 87
9
16,0 0,11 0,20 101 106 0,11 0,20 87 92
0
20,0 0,14 103 0,11 87
0
25,0 0,18 105 0,11 87
0
31,5 0,22 0,40 107 112 0,11 0,20 87 92
0
40,0 0,28 109 0,11 87
0
50,0 0,35 111 0,11 87
0
63,0 0,45 0,79 113 118 0,11 0,20 87 92
0
KoppektupoBanusie 0,10 100 0,20 92
Y SKBUBAJICHTHBIC
KOPPEKTHPOBAHHBIC
3HAYCHUS, U UX
YPOBHHU

dakTUUeCKU XK€ ypOoBEeHb BHOpanuu cocTaBui nopsiaka 80 nb, uto He
MPEBBIIAET MPEJACTBHO AOMYCTUMYIO HOPMY.

OcobeHHOCTAMH Tiepenaund KoJjieObaHuil yeraoBeKy. B cooTBeTCTBUU € ATH
BUOpaIusi moapa3aeisieTcss Ha OOy (BO3JCHCTBHME HA BCE TEJIO 4YEJIOBEKAa) U
JIOKaJIbHYIO (BO3JIEHCTBHUE HA OT/ICJIbHBIC YACTH TEJIa — PYKH UJIM HOTH).

Hamme o6opynoBanue siBASETCS UCTOYHUKOM BHOpAIuu, KOTOpasi MOmaaaeT
non  kareroputo  3a. Kareropus 3a—  TexHosiormueckas — BHOparus,
BO3JICHCTBYIOIIAs] HAa orepaTopa Ha pabouMX MeCTax CTAllMOHAPHBIX MAIlUH WU

nepcaaromaacsa Ha pa60qI/Ie MECTa, HC UMCHOIMNC NUCTOYHHUKOB BI/I6paI_[I/II/I.
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OCHOBHBIM  cpencTBOM  oOecriedeHHusi BUOPALMOHHON  0€30MacHOCTH
SBIISIETCSL CO3J]aHUE YCIOBHUI pabOThI, MPU KOTOPBIX BUOpalvs, BO3AEHCTBYIOIIAS
Ha 4YeJIOBEKa, HE IMPEBBIIIAET HEKOTOPBIX YCTAHOBJIECHHBIX  IPEIEIIOB
(TurMeHnYecKuX HOpMaTUBOB). [IOpSAAOK yCTaHOBIIEHUS TIPENEIbHBIX 3HAUCHUN U
JOKYMEHTBbI, B KOTOpPbIX OHHM JIOJDKHBI OBITh YCTAHOBJICHBI, OIPEAEIAIOTCA
HAI[MOHAJIbHBIM 3aKOHOJATENbCTBOM. | NTHEHNUECKNE HOPMATUBbI YCTaHABINBAIOT
JUISL TTapaMEeTPOB, XapaKTEPU3YIOLIUX EHCTBUE BUOPAIIUHU, KOTOPHIE ONPEICTICHBI B
CJIEYIOIINX CTaHJapTax:

e 'OCT 31191.1 - ayst oOuielt BuOpanuu;

e ['OCT 31191.2 - nns BuOpauyui BHyTpH 3/1aHUK;

e 'OCT 311914 - njana BuOpauum BHYTPU  KEJIE3HOAOPOKHBIX
TPAHCTIOPTHBIX CPEJICTB;

e I'OCT 31192.1 - nyist mokabHOM BUOpALINH.

I'OCT 31191.1 pacmpocTtpansieTcs Ha BUOpanuio B auanazone gactot 0,5-80
['u, nepenaBaeMyro Ha TEJIO CHASILETO YeJIOBEKa 4yepe3 MOAYIIKY cuieHbs. Eciu
W3BECTHO, 4YTO COCTaBIAIONIME HA dYacToTax, Huxke 1 [l HeCyllecTBeHHHI,
M3MEpPEHUST JIOMYCKAaeTCsd NpoBOAUTH B pauamazoHe 1-80 I['m. B oTHOmeHun
CUJSILIIETO YeJIoBeKa BUOpalus MpeNCTaBisieT coboil (pakTop pucka, B MEPBYIO
ouepe/ib JUIsl MOSICHUYHBIX TTO3BOHKOB M CBSI3aHHBIX C HUMU HEPBHBIX OKOHYAHUH.
bonpmme MexaHwdeckrne HaNpsDKCHHsI, HAPYIICHUS MUTaHUS TKaHU JTHUCKa MOTYT
BbI3BaTh PAa3BUTHE JErC€HEPATUBHBIX TMPOIECCOB B TMOSCHUYHBIX CETMEHTaX
MO3BOHOYHMKA (CHOHIWJIE3a, MEXIMO3BOHKOBOTO OCTEOXOHAPO3a, apTpo3a).
Bo3gelictBue o00miet BuOpanuu MOXKET TMPUBECTH TaKkKe K IOSBICHUIO
OTIPEJICIICHHBIX YHJOTEHHBIX MaTOJOTUYECKUX OTKJIIOHEHUH MO3BOHOYHUKA. Kpome
TOTO, BHOpaIMsi MOXXET OKa3blBaTh BIMSHHEC HAa OpraHbl IHIIEBAPEHUS,
MOYEBBIJICTUTEIPHYIO CUCTEMY M >KCHCKHE PENpPOAyKTHUBHBIE opraHbl. OOBIYHO
W3MECHEHUSI B COCTOSHUU 3JI0POBBSI 4YEJIOBEKA TMPOSBIAIOTCS TOJBKO TIOCIE

MPOIOIKUTETLHOIO MHOTOJIETHETO BO3eHCTBUS 001ei BuOparuu. [lostomy nis
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OLICHKHA HGO6XOI[I/IMO HMCTb PCACTABUTCIIBHBIC TAHHBIC 00 3TOM BOBI[GI\/'ICTBI/II/I 3a

JUTUTEIbHBIN IEPUOJT BPEMEHU.

5.4 BriBog Ha OCHOBE aHaIU3a

W3 BhIlIETIEpEUYHCIIEHHBIX OMACHBIX U BPEIHBIX (DAKTOPOB B XOJI€ CBAPOUHBIX
paboT, OTpaBICHUE OpPraHW3Ma BPEAHBIMUA Ta3aMH W TBUIBI0 MOXHO HM30€KaTh C
MPUMEHEHUEM CUCTEMbl MCKYCCTBEHHOW BEHTUJISIMU ¢ BeHTwisitopom BII-4-70-
16 mpu ycTaHOBKE KOTOPOTO BEHTUJISIIUS IOMEIIEHUS OyIeT COOTBETCTBOBATH
CHulI 2.04.05-91.

Tak ke mpW BeIEHUM CBApPOUYHBIX PAOOT, PEKOMEHIYETCS MOJIb30BATHCSA

WHIUBUTyIbHBIMA CBAPOYHBIMU KaOMHaMU. [Ipy OTCYTCTBHUY TaKOBBIX BO3MOYKHO
UCITIOJIb30BaTh dKpaHbl. Kak mpaBuiio, SKpaHbl U3rOTaBIMUBAIOTCS U3 HETOPIOYETO
Jerkoro matepuaina. Hampumep, Ha cTanbHON pame OOLIUTOM KECTHIO.
[Ipu BemeHun ciaecapHbIXx pabOT, B YAaCTHOCTH OTPE3HBIX, PEKOMEHIYETCS
OPUMEHSTh  IIYMOTIOTJIAIIAIONIME  JKpPaHbl, KOTOpPHIE TMO3BOJSAT  CHU3UTH
BO3JIEMiCTBHE IIyMa Ha pabouuii nmepcoHan. Tak Kak Ha KCHONb3YEMOM YYaCTKE,
HET HU CBApOYHOW, HHU CJIECAPHOM KaOWHBI, MOXXHO PEKOMEHOBATh
UCIIOJIb30BaHUE TIEPEHOCHOIO SKpaHa, M3 CBETO U  IIyMOIIOIJIOIIAOIIEro
Heroprouero matepuana (ISOVER). I'eomerpuueckue napaMeTpsl 3KpaHa J0HKHbBI
OBITH CJICAYIOIINMH:

BBICOTA — 2M;

JUTAHA -2M.

Taxke Tmpu BeNEHWU CBAPOYHBIX, CJIECAPHBIX M COOPOYHBIX padoT
HeoOxoauma cootBeTcTByromas CHull 23-05-95 ocBemieHHOCTh, KOTOpasi MOXKET

OBITh IOCTUTHYTA YCTAHOBKOM 14-TH MoMUHECHeHTHBIX Jamn JIB-65.

5.5 IloxkapHas 6e30macHOCTh
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[Toxxaper m B3pbIBEI [12,15,16] kak CIIOKHBIE TPUYUHHO-CIICICTBEHHBIC
SBJICHHSI BO3HHMKAIOT HA OOBEKTaX, IJI€ MUMEIOTCS TOPIOYUE U B3PHIBOOIIACHBIE
BEIIECTBA W MUCTOYHUKHM 3axuraHud. OleHka B3pbhIBONOKAPOONACHOCTU
TEXHOJOTHUECKHUX TMPOIECCOB, OJOKOB, MOMEIIEHUH, 3laHUN HeoOXoauma is
ONpEIEIICHNS] BO3MOXXHBIX Pa3pyLIUTENIbHBIX BO3ACHCTBUI MOXKAPOB U B3PHIBOB Ha
moneii. B 3aBUCMMOCTM  OT  KaTEropuM  B3PBIBONOXKAPOONACHOCTHU
peIyCMaTPUBAIOTCA OOBEMHO-TJIAHUPOBOYHBIE PEIICHUS M MPOQPHIAKTUYECKHE
MEpOIPUSTHS.

Kareroputo  B3pBIBOIIOXKAPOONACHOCTH  IMOMEIIEHUNW  ONPEACHSIOT B
CJIEAYIOIIEN NTOCIIEN0BATENBHOCTH:

— BBIBIMIIOT HOMEHKIATYPY M KOJIMYECTBO TOPKOYMX  BEIIECTB,
HaXOJAIINXCS B IOMENICHUH;

— TPOU3BOIAT OLEHKY UX B3PBIBOIIOKAPOOIIACHOCTH;

—  aHAIM3HUPYIOT BO3MOXKHBIC aBapUUHBIE CUTYAIIMU U BHIOMPAIOT Haubosee
HEONAronpusITHbIA BapuaHT, KOrJa B TIOMEIICHHWE IOCTYMaeT HauOoJbLIee
KOJIMYECTBO JIErKOBOCILIAMEHSIOIIUXCS JKUIKOCTEN.

Kareropuu 31anuii o B3pbIBONOXKAPHON M MOKapHOW OMAcHOCTH (Tabiuia
5.5) onpenensaroTcs, UCXOSM U3 JOJIM U CYMMHUPOBAHHOM TUTOIIAM TOMEIICHHIA TOW

WM UHOM KaTCropruu OIMaCHOCTHU B 9TOM 3JIaHHUH.

Tabmuma 5.5 - Kareropuu moMemnieHud 1O B3PHIBOMOXKAPHON U TMOKApHOUN

OITIaCHOCTHU
Kareropus XapakTeprucTUKa BEUIECTB U MaTEPHUAJIOB,

ITOMEIICHUS HaxosAmmxcs (00panarommxcs) B IOMEIEHUH
I'oproure raspl, J1€rKOBOCIUIAMEHSIOIINECS KUJIKOCTH C TEMIEPATYpOil
BCObIIKM  He Oosee 28 °C B TakOM KOJMYECTBE, UYTO MOTYT
A 00pa30BbIBaTh  B3pPHIBOOMACHBIE IapOra30BO3AYIIHBIE CMECH, IpHU
BOCIJIAMEHEHUH  KOTOPBIX  pa3BUBAECTCS pacueTHOE HU30BITOYHOE
MIOBBIILICHHAS JaBJICHHE B3pbIBa B IOMeELIeHUM, mpeBblmaromee 5 klla, u (wm)
B3pPbIBONOXAPO- BEIIECTBA M MaTepualibl, CHOCOOHBIE B3PHIBATBECS W TOPETh TpHU
OIaCHOCTh B3aUMOJICMCTBUU C BOJIOM, KHCJIOPOJIOM BO3JyXa WIH JAPYT C IPYroM,
B TAaKOM KOJIMUECTBE, YTO pacyeTHOEe M30BITOUHOE JaBJICHHE B3phIBA B

romenieHuy npessimaet S klla
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Kareropus XapakTeprucTUKa BEUIECTB U MaTEPHUAJIOB,

[IOMEIEHUS Haxoasmuxcs (oOpamaronxcs) B TOMEICHUH
['oproure MBI WM BOJIOKHA, JIETKOBOCIIAMEHSIOIIMECS KUIKOCTH C
b TeMIiepaTypoil Bemblliku Oosee 28 °C, roproyue >KUAKOCTH B TaKOM
KOJIMYECTBE, UTO MOTYT 0Opa30BbIBATH B3PHIBOOINACHBIE MBIJICBO3AYIIHBIC
B3pPBIBOIOXKAPO- WY  TapoBO3JAYIIHbIE CMECH, NPU  BOCIUIAMEHEHHH  KOTOPBIX
OMacHOCTb pa3BHUBaeTCA pacueTHOe M30BITOYHOE J1aBJICHHE B3pbIBAa B IOMEIICHUU,

npesslatoniee 5 klla

l'oproune w© TpyaHOTrOprOUME KUIAKOCTH, TBEPAbIE TOpIOYUE U
TPYAHOIOpPIOYME BeUIeECTBA M Marepuaibl (B TOM 4YHCIE MbUIM U

B1—B4 .
BOJIOKHA), BEIIECTBA U MaTepHalbl, CIOCOOHBIE IPU B3aUMOJECUCTBUU C
BOJIOM, KUCJIOPOJOM BO31yXa WU c OM TOJIBKO TOPETh, IpU
MOYXapOONacHOCTh A0, PO Ayx APYE € ApYT peTb, TIp
YCIIOBUH, YTO MOMEIIEHHUS, B KOTOPbIX OHM HaxoAsTcs (oOpararorcs),
HE OTHOCATCS K Kateropuu A wiu b
r Heroproune BemiecTBa M Marepualibl B TOpSYEM, PACKaJICHHOM WIN
pacIuiaBI€HHOM  COCTOSIHMM,  Tpolecc  oOpabOTKHM  KOTOPBIX
MeDeHHAs COINPOBOXKAAETCS BBIJIEICHUEM JIYYUCTOTO TEIUIa, UCKP U IJIaMEHH, U
yMep (unu) roproume Trasbl, KXUAKOCTU M TBEPAbIE BEIIECTBA, KOTOPHIE
M0’KapOONacHOCTh
CKUTaIOTCS WIH YTUIIU3UPYIOTCS B KAU€CTBE TOILIMBA
I Heroproure BelecTBa 1 MaTepralibl B XOJIOIHOM COCTOSIHUH
MOHM)KEHHAs
M0’KapOONacHOCTh

B nabopatopun ucneitanuit TC a1 no3anpaBKu UCIIBITATEIBHBIX CTCHIOB
U TpoBeACHUS Ja0OpaTOPHBIX IOCTOSIHHO HaxoauTcss He Oosee 10 nutpos
OcH3MHA, KOTOPHIE XPAHITCS B OTACIHHOM MOMEIICHUH TUIOMAb0 12 M. Tak 1o
CIT 12.13130.2009 cornacHo Ta0auie 5.3. OTHOCUM JAaHHOE IOMEIIEHHE K
KaTeropuu b v mpoBOIMM CIIEAYIONIUE PACUETHI:

Pacder  u30bITOYHOrO  JaBJICHWS  JUII  TOPIOYMX  Ta3oB,  I1apoB
JICTKOBOCILIAMEHSIOIIUXCS ¥ TOPIOUNX KUAKocTel. M30bITouHOE naBinenue AP s
WHIMBHUIYAIBHBIX TOPIOYUX BeIlecTB, coctosanumx u3 aromoB C, H, O, N, Cl, Br, I,

F, onpenensiercs no popmysie:

mzZ 100 1
AP=(P_  -P)—— ——. = 1
( O)VCB pF,l'I CCT KH (5 )
rne  Pmax - ~MaxkCMManbHOE  JIaBJIeHHWE, pa3BUBaeMO€ TpU  CrOpPaHUU

CTEXMOMETPUYECKON T'a30BO3AYIIHOM HJIM IapOBO3IYIIHOM CMECH B 3AMKHYTOM
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ooveme. Ilpum OTCYTCTBMM HMaHHBIX JOIYCKAETCSA TNPUHUMATh Py PaBHBIM
900 xIla;

Py - nauansHoe naBienue, klla (momyckaercs npuauMath paBHbiM 101 kI1a);

m - Macca mapoB JjerkoBocrmaMensitomuxca (JIBX) Beimegmux B
pe3yJibTaTe pacueTHON aBapuu B MIOMEIICHUH;

Z - K03(PPUIIUEHT yJacTHs TOPIOYUX T'a30B U NIAPOB B TOPECHUH;

Vs - CBOOOJHBIN 00BEM IOMEIIECHHUS, M

Prn - IJIOTHOCTb Ta3a WM IIapa IPH PACYETHOM Temmeparype tp, Kr - M,

BEIYHCIIIEMas o popmyie:

M
© V,(1+0,00367t )’

Prn (5.2)

3 -1.
rae M - monsipHasg macca, M~ - KMOJIb
. . 1.
Vo - MOJIbHBIN 00BeM, paBHbIN 22,413 M2 - kMO

t, - pacueTnas remneparypa, °C.

24 41kr-Mm>,

Prn =99 413 (1+0,00367-61 )

B kadectBe pacueTHOM TeMIeparypsl CleAyeT NPUHUMATbh MaKCUMAaJbHO
BO3MOKHYIO TEMIIEpaTypy BO3[yXa B JJAaHHOM IOMEIIECHUU B COOTBETCTBYIOLIEH
KJIMIMaTUYECKOW 30HE WM MAaKCUMAaJbHO BO3MOXKHYIO TEMIIEpPaTypy BO3AyXa II0
TEXHOJIOTUYECKOMY PEIrVIaMEHTY C YYETOM BO3MOKHOTO IMOBBILIECHUS TEMIIEPATYPHI
B aBapuiHOW cuTyauuu. ECim Takoro 3HavyeHMs pacdyeTHOM Temrieparypsl t, 1mo
KaKUM-THOO MpUYMHAM ONPENEIUTh HE YAAeTCs, JAOMYyCKaeTcs MPUHUMATh ee
paBHoii 61 °C;

C.: - crexuoMerpuyeckas KoHueHtpauus mnapoB JIBX % (oObeMHBIX),

BBIYHUCIIsIEMast IO popMyJie
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100

C.=————, .
T 1+4848 (5:3)

n, n y
roe B=Nc+ TH —70 =0,25- crexuomerpuueckuii KO3(D(HUIHUEHT KHUCIOpOaa B

pe€aKunmn CropaHusi,

N, NH, No - uncio atomoB C, H, O B MoJieKyJie roproyero;

C, = 100 =45,25%.
1+4,84-0,25
K, - ko>pQUUUEHT, Y4YWTHIBAIOIIUNA HETEPMETUYHOCTh MOMEIICHUS |

HGaI[Ha6aTI/I‘IHOCTI> mponeccca TOpPCHHUA. I[OHYCKEICTCH IIPUHUMATb KH PaBHBIM

TPEM.
AP = (900-101) 30-3 100 -i:6,48;<17a.
V_ 4,1 4525 3
Macca napoB OeH3WHa M, MOCTYNUBIIMX B MOMEIICHUE OMpEACISeTCS M3
BBIPAKCHUS:

m=WF T =30xe. (5.4)

1 -2
riae W — unrencuBHocTh ucnapenus, W =02 kr-c¢ - M

F, — IUIOLIAIb HCIIAPEHNUS, M.

NurencuBHocth wucmapenuss W omnpeaensieTcss 1O CIPAaBOYHBIM U
AKCIIEPUMEHTAJIBHBIM JaHHBIM. J[JIsI HE HArpeThIX BbIIIEC PACUETHON TEMIEPATYpPhI
(oxpyxkaromieit cpeasl) JIBX mpu oTCyTCTBHU TaHHBIX JOMYCKAETCS PACCUUTHIBATH

W no popmyie:
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W =10°-n/M -P,. (5.5)

rie M — Kod3((UIMEHT, NPUHUMAEMBIH B 3aBUCUMOCTH OT CKOPOCTH U
TEMIIepaTypbl BO3AYIIHOTO IOTOKA HAJT IOBEPXHOCTHIO HUCIIAPEHNUS;

P, — [paBieHMe HACBHILIEHHOTO Iapa MPHU PACUYETHOM TEMIIEpAType
KHUJIKOCTH t,, onpenenseMoe 1o ClpaBOYHbIM JaHHbIM, Klla.

B ocranpHbIX nomenieHusx Jsaboparopuu, He umeercs Hu JIBXK, Hu
rOprOYMe MbUIM WM BOJIOKHA, HE NPHUMEHSAIOTCA TakKe M roprouve rassl. Ho
UMEIOTCS TaKME MATEPUAIIbl KaK — PE3UHA, IUIACTUK, MOTOPHOE MAacilo, IPEBECUHA.
CrenmoBarenbHO, OHM OTHOCATCA K Kareropun B. Omnpenenenue Kateropuu
nomerieHns B1—B4 ocymecTBISIIOT TyTeM CpaBHEHHS MAaKCUMAJIBHOIO 3HAYEHUS
yIE€JIbHOW BPEMEHHOW MOXKApHOW Harpy3KH Ha JIFOOOM M3 YYacCTKOB C BEJIMYUHOU
yAEITBHOMN TT0’KapHOUW HArpy3Ku, PUBEACHHON B TabmmIE 5.6.

Ta6numa 5.6 - OnpeneneHrue KaTeropyuid MOMEIICHHS

VY nenbHas noxapHas
Kareropus
Harpyska g Ha y4acTke, Crnoco0 pa3mernieHus
MTOMETIIEHUS 2
MJIx - M
Bl bonee 2200 He Hopmupyercs
B2 1401-2200 B coorBerctBum ¢ b.2
B3 181-1400 B coorBerctBum ¢ b.2
Ha nro60oM ydyacTke moja moMemnieHus
B4 1-180 MJI0IIAb KaXKIOTO U3 YYaCTKOB MOKapHOU
Harpy3ku He Oosee 10 M.

[Ipu moxapHOW Harpyske, BKJIIOYAIOLIEH B ceOsl pa3iMyHble COYETAHUS
(cMech) TOpIOYMX, TPYAHOTOPIOUMX JKUJKOCTEH, TBEPAbIX TOPIOYHX H
TPYZAHOTOPKOYMX BEUIECTB U MATEPUAIOB B MpElEax I0KApOOIIaCHOIO y4acTKa,

noxkapHast Harpy3ka Q, MJIx, onpenensiercs no gopmyiie:

Q = Xi-1 GiQpy) (5.6)

rae  Gj — KOJMYECTBO I-T0 Marepuaa MoKapHOW HAarpy3KH, Kr;
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QP, — Hu3IAas TeIIOTa CropaHus i-r0 MaTepuana II0KAPHOM HarpysKH,
-1
MJIx KT .
KonmnyecTBO TBEpABIX TOPIOYKX U TPYAHOTOPIOUYMX BEIIECTB U MATEPUAJIOB:

moTtopHoe Maciio — 100kr; apeBecuna — 100 kr; uractmacca — 45 kr; pesuna — 60

KT.
Q =100-15+45-154 +60-14.8 = 3081 M/]x.
VYnaenbHas  noxkapHas ~— Harpys3ka g,  MJlxX M2, OIpelenseTcs U3
COOTHOILICHHS:

g= % (5.7)

. 2
r7ie S — IO s pa3MeIIeHuUs TIOKAPHON HArPy3KH, M”.

_ 3081_ 2
P 5,31 M]x/m”.

Cormacno CII 12.13130.2009 nanHO€ MOMEIIEHUE OTHOCUTCA K KaTErOpUU
B4 B3pbIBONOKApOONACHOCTH.

JlaGopatopusi ocHalieHa TeHHbIMH orHeTymmTessiMua tuna OXIT — 10 u
OBII — 10 u3 pacuera 1 ornerymurens Ha S0 M IIOMANH U SIIUKAMHE C IIECKOM
3 pacyera 1 sk oobemom 0,5 M Ha 100 M? IUIOMIaau noMmemieHus. Torma

HE00X0AMMOE KOJMYECTBO OIHETYIIUTENEH, IIT.:

NO.T.:SH.K./ 501 (58)

rae S, « - IUIOIaab IIOMEIIEHHUS.

N,:=750/50 = 15.
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KonuuectBo SAIMUKOB C IICCKOM, IIT.:

Ny=S1/100, (5.9)

N, = 750/100 = 7.

OruerymmuTenb MOJABEIIMBACTCS HA BhICOTE 1,5 M. B CBOOOAHO JOCTYIHBIX
MeCTax TakK, YTOObl MHCTPYKTUBHAS HAJIIUCh HA KOPIyce ObljIa YETKO BUIAHA.
3nanue nabopaTOpuM OTHOCUTCA K Kiaccy B B3pbIBOmOkapHOW omacHOCTU. Tak
KakK IUIONIAJb MOMEIIEHUE COOTBETCTBYIOIIEro Kiaccy b cocraBmsaer Bcero 4,8%
OT CyMMapHOM IJIONIA1 BCEX MOMEIIECHUMN.

JIs MCKIIIOUEHMS] OMAaCHOCTU B3pbIBa MPOU3BEAEM pacueT MaKCUMaJbHO

AOIIYCTHUMOI'O KOJIMYCCTBA OcH3MHA B ITIOMCIICHHU:

VCB'prn'CCT'KH'S
m= = = 5,57Kr.
(Ppmax —P0)"Z+100 ’

rae Vg, prns Cor Ky Z, Prax, Py - TO € uTo u B hopmyiie (5.1).

N3 pacuera cienyer 4To MaKCUMAaJIbHO JOMYCTUMOE KOJMYECTBO OEH3MHA B
MOMEIICHUH HE JIOJDKHO IpeBbIath 5,57kr man 7,611. OcrtansHoil 00bem JIBXK
XPaHUTh B CHEIHAIBHO IpeIHa3HauYeHHOM MecTe. Takum o0pa3zom, MOMEIIEHUE B
KOTOPOM XpaHUTCS OCH3MH, OTHOCUTCS K Kareropuu B4, cnenoBarenbHO, 37aHUE

JabopaTopuu OTHOCUM K KaTeropuu B.

5.6 DKOJOrMYHOCTh MPOEKTA

OCHOBHBIMM HMCTOYHUKAMH BPEIIHBIX BBIOPOCOB M OTXOJOB B HACTOSAIIEE
BpeMs SIBJIIETCS MTPOMBILUIEHHOE MPOU3BOACTBO U aBTOMOOUIIBHBIN TpaHcnoptT. 1
XO0Ts, Onarojgaps WHTEHCUBHBIM  J€HCTBUSIM  DKOJIOTOB, KOHCTPYKTOPBI

COBCPIICHCTBYIOT ABUIaTCJIM BHYTPCHHCTO CropaHusad ©HW APYruc€ CHUCTCMBI

ABRTOTNAHCIONTA A4 TAKKE DAOOTAIOT HAN CORTAHCM CORPDECMCEHHEIX I HATCIKHEIX
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GUIBTPYIOMUX BJIEMEHTOB, M KaTalM3aTOPOB, DKOJOTHYECKas OOCTAHOBKA HE
yIy4IIaeTcs, a YXyAMaeTcs W3 — 3a BCE OOJIBIIETO YBEIWYEHUS BBITYCKa
npousBojcTBa. B naHHON nuriiomMHON pabote mpoektupyercsi nByxcpennoe TC
(KBaApOLMKI M CHEroXOJ), 4YTO MO3BOJUT B, JaJIbHEUIIEM, CHU3UTH OOBEMBI
MIPOU3BOJICTBA OTHEIBbHO CHETOXOJOB MW KBAJPOLMKIOB, M Bbinyckatb 1C
coueTarolee B cede KauecTBa Kak KBaJIpOIMKIIA, TAK U CHETOXO0/1a.

HeratuBHoe BiMsSHHME aBTOMOOWMJIBLHOTO TpaHCIOpTa Ha Owuochepy
MPOUCXOJUT HE TOJIBKO 3a CYET BBIICJICHHS BBIXJIONMHBIX Ta30B, COAEPKAIIMX
BpE/IHbIE M SIJIOBUTHIE COCTABJISIIONIME, HO M 32 CYET H3HOCA TPYLIUXCS
MOBEPXHOCTEH Vy3JI0B U arperaTtoB, HEW30EKHOM YTEUKM U HCHAPECHUS
TEXHUYECKUX JKUJIKOCTEH, MpU TOM, YTO HE Be3le OTpabOoTaHHbIE Macia Hu
YKUJKOCTH UAYT Ha BTOPUYHYIO MEpEepadOTKy WM YTUIU3AIIUIO.

HemanoBaxxHbie MOCIEACTBUSI HAPYIICHUS TEIUIOBOTO (DOHA 3eMIIM, BIICUET,
BBIJICJICHUE TEIUIA MHOTMMHU SHEPreTUYECKMMHU YCTAaHOBKAMHM, a TaKXe U
JIBUTATEJIIMU BHYTPEHHETO CrOpaHUsi aBTOMOOMIIEH, YTO TaKKe IJI0X0 OTPaAkKaAETCS
Ha DJKOJIOTMYECKOM oOcTaHoBKe. Pa3nmuroe Ha 3emie TOIUIMBO YHHUYTOXKAET
MUKPOOUOJOTUUECKUE TIPOIIECCHl B MOYBE, Pa3pyIIaeT €€ CTPYKTYpY, 3arpsi3HseT
BOJIO€MBI, TIPU UCTIAPEHUH 3arpsi3HsIeT aTMOC(EpHBI BO3IYX.

OmHOBPEMEHHO C TOSBJICHHEM TPAHCIOpTa 00OCTPHUIICS OJWH U3 OCHOBHBIX
3arps3HUTENEH OKpYXKalIIeH cpeipl — IIyM, OT pabOThl CHUJIOBBIX YCTaHOBOK,
JIBUTATEJICH, OT KOTOPBIX Pa3BUBAIOTCS CEPJACUYHO — COCYIUCTHIE 3a00JIeBaHMS,
sI3BEHHAas1 00JIe3Hb, TACTPUT, HAPYIIIEHUE OOMEHA BEIIECTB U JIp.

BbiB03 OTX0M0OB pa3HBIX KJIACCOB - B 3aBUCHUMOCTH OT BHJA, OTXOJbI B
JaTbHEHIIIEM HAMpaBISIOTCS Ha repepadaThIBAIONINE MPEANPUSITHS, YTUIUIYIOTCS
Ha CHOEIUaIbHBIX TOJUIOHAX WM BTOPUYHO UCIIOIB3YIOTCS BO3MOXKHBIMU
CIIO0COOAMH.

B nanHO# nuruioMHONM paboTe BOIPOCHI KOJIOTHH HE 3aTparmBaroTcs. Bee
paboThI, CBSI3aHHBIE C M3TOTOBJICHUEM pa3padaThIBAEMbIX Y3JI0B M arperatoB He

MPUYNHAKOT CYIICCTBECHHOI'O BPC/Id 9KOJIOTHUH.
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3AK/IIOYEHUE

B TeXHHKO-3KOHOMHUYECKOM OOOCHOBAHMM OTpa)k€Ha aKTyaJlbHOCTb TEMBb,
MPOBEJEH 0030p KOHCTPYKIMM CYHIECTBYIOIIMX Oarru, pacCMOTPEHbI BApUAHTHI
KOHCTPYKIIUN TMOABECOK, PYJIEBBIX MEXaHW3MOB W BapHUAHTHI PACIOJIOKECHUS
TOPMO3HBIX Y3JIOB.

B KOHCTPYKTOpPCKOM YacTH pacCUUTaHbl OCHOBHBIC OSKCILUTyaTallMOHHBIE
CBOMCTBa MpOEKTHpyeMoro aBTOMOOWIs. CHpOEKTHPOBAaHBI MOJBECKa KOJIec,
pyJieBO€ yIpaBJICHHE, TOPMO3HOE YIpaBJICHUE. BBINOIHEHB MPOYHOCTHBIC
pacyeThl OCHOBHBIX MPOEKTUPYEMBIX JCTalCH U y3JI0B.

TexHOoNIOrnYeckuili paszesl MpPOEKTa COACPKUT TEXHOJIOTHUIO HU3TOTOBIICHUS
TOPMO3HOTO JTUCKA.

Pe3ynbraThl pacyeToB 3KOHOMHUYECKOW 4YacTH IIOKA3ajd, 4YTO CTOUMOCTh
pa3paboOTKu HMXKE CTOMMOCTH CYIIECTBYIOIIMX aHajJoroB, 0e3 ydeTa 3aTpar Ha
KOHCTPYKTOPCKYIO ~ OpOpabOTKy, TMpU HATOM  KOMIUIEKCHBIM  IOKa3aTelb

TCXHHNYCCKOT'O YPOBH:A IIPOCKTHOI'O pCHICHHUS BBIIIC ITPOTOTHIIA.
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(denepanbubiil yHuBepeuret, 2011. - 94c.

5. Jlomycku u mocaaku: crpaBouHuk: B 2-x 4. Y. 1 / B.JI. Msarkos, B.A.
bparunckuii, M.A. I1aneii, A.b. Pomanos. — JI.: Mammuoctpoenue, 1983. — 448 c.

6. CopaBOYHUK TeXHOJIOra MamuHoctpoutend: B 2-x 1. T. 1/ pen.: A.M.
Hanwsckuit, A.I'. Cycnos, A.I'.Kocunosa, P.K. MemepsikoB. — 5-e¢ uz., ucnpani. —
Mammnnoctpoenue, 2003-912 c.

7. Karaprun, B.H. Texnonorus aBTomo6miectpoenus: yue6. mocooue / B.H.
Karaprun, }0.U. KoBanes; KI'TY — Kpacnosipck, 1994. — 107 c.

8. IllampuyeB, B.A. OCHOBBI TEXHOJOTHH aBTOCTPOCHHUS W PEMOHT
aBromoOunei: yueObnuk st / By3oB /B.A. lllagpuues. — n.: MamuHocTpoeHue
(JIeaunrp. ota-aue), 1976. — 560 c.

9. AHanu3 3KCITyaTallMOHHBIX CBOMCTB aBTOMOOUJIS: y4e0.-MeTo . mocooue
JUIsl KypcoBOM paboThl 1o auctiuiuinHe «Teopus aBTOMOOWIS) [DIEKTPOHHBIN
pecypc]/ coct. B.I'. Anonuenko. — DnexkTpoH. uzaaH. — Kpacnospck: Cub. denep.
yH-T, 2013.

10. IIpakTuKyM MO TEOpUHU IBUIKEHHUS aBTOMOOWISL: YueOHoe mocobue / B.
I'. Anontuenko. Kpacnosipck: COVY, 2013. 116c.

11. CHHUII 31-06-2008. OG1iecTBEHHBIE 3MaHUS U COOPYKEHUS.
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12. TOCT 12.1.004-85. Iloxapuas 6e3omacHocTh. OOmme TpeOboBaHMS. —
Beenen Bnepssie; nata Beex 01.07.1986. — M.: I'occtangapt CCCP, 1986. — 12 c.

13. TOCT 12.1.003-83. IlIym. OOmmue TpeGoBaHUsI OE30MACHOCTU. —
Beenen Bnepssie; gara Been 03.04.1985. — M.: T'occrangapt CCCP, 1985. — 10 c.

14. TOCT 12.0.003-74. OnacHble 1 BpeHbIE TPOU3BOJACTBEHHBIE (DAKTOPHI.
Knaccuduxanus. — Bsenen Bnepssie; gata BBea 01.01.1974. — M.: T'occranmapt
CCCP, 1986. — 16 c.

15. TOCT 12.1.019-79. Iloxapuas 6e3omacHocTb. OOiue TpebOBaHUS. —
Bgenen Bnepssie; nata Beex 01.07.1980. — M.: I'occrangapt CCCP, 1980. — 16 c.

16. TOCT 19358-74. Iloxapnas Oe3omacHocTb. OOmie TpeOoBaHUSA. —
Benen Bnepseie; nara BBen 06.05.1974. — M.: T'occtangapt CCCP, 1974. — 10 c.

17. Hentpanbupii MeTayminueckuit moptan P [DnextpoHHbIN pecype] —

Pesxum noctyna http://metallicheckiy-portal.ru/marki_metallov/tit/TS6.

18. Merammonpokar [DaekTpoHHbIH pecypc] — Pexum mocryma http:/
www.irontrade.su/goods/13656051-krug_titanovy.

19. MEXAHU3MBI [TPSIMOJIMHENHOI'O JABMKEHWSA [DneKTpoHHbIN
pecypc]- Pexxum noctyma http: //www.arm.tpu.ru/docs/UMO/gurtyakov_am/MRS.
pdf.

20. Tapacuk B. Il. / Teopus nuxenust aBToMoomis: Yueonuk s BY30B.
— CI16.: BXB — Iletepoypr, 2006. — 478 c. u.

21. PommkoBa JI. H. Opranuzamusi KOHCTPYKTOPCKOM TOATOTOBKHU
npou3BojicTBa: YueoHoe nocodue. Kpacnosipek: KI'TY, 2003 — 233 c.

22. PonuxoBa JI. H. Opranmszanus v minaHupoBaHue pabOThl MOPTOB H
TPaHCHIOPTHBIX TepMHUHANIOB: YueOHoe mocodue / JI. H. PogukoBa. — KpacHosipck:
Cub. penep. yu-t; [lonurexn. un-t, 2007. — 156 c.

23. Pycak O. H. bezomacHocTs x)u3HenestenbHoctu B Texnocdepe / O. H.
Pycak, JI. H. T'opOynoBa, A. A. Kaiunaun, B. . Kongpacenko, K. J[. Hukutun.
Kpacnosipck: U3a-so O¢ceer, 2001.
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http://metallicheckiy-portal.ru/marki_metallov/tit/TS6

24. Paiimniens 1. Illaccu aBromo6mis: Pynesoe ynpasnenne/Ilep. ¢ Hem. B.
H. IManssaoBa; [Tox pea. A. A. lNanpOpetixa. - MockBa: MammuocTpoenue, 1987 r
— 232 c.: un.

25. UlapHupHble TOJOBKH, Cc(epudyeckue TMOAMMUIMHUKA CKOIbKEHUS

[DnexTponHEIH pecype] — Pexxum noctyna http://www.fluro.de.

26. CripaBOYHHMK KOHCTPYKTOpa-MalIMHOCTPOUTEINS [DIEKTPOHHBIN pecypc]

— Pesxxum octymna http://skmash.ru/str8.php.

27. OO0 "CubMeramnTopr" [OnekTpoHHbIN pecypc| — Pexxum noctyma
http://24sibmt.ru.

28. Ackerman Steering Principle [DnekTponnsiii pecypc] — PexxuMm noctyma
http://www.rctek.com/technical/handling/ackerman_steering_principle.html.

29. Steering Rack [Onekrponnbiii pecypc] — Pexumm mocryna
http://www.kaztechnologies.com/fsae/steering-rack/.

30. PETJIAMEHT TTEPBEHCTBA POCCHUUN mo KPOCCY 2016 rona
[DnexTponnsrii pecypc] — Pesxxum gocryma http://raf.su/ezherafnik/tom-3

31. IIporpammuoe obecnieuenne Reent.

32. ba3oBeic M TeKyIIMEe YacoBbIe TapU(HBIC CTaBKH, YCTAHOBJICHHBIC C
ydyetoM (oHJa OIUIaThl TPyJAa OJHOTO paboyero OCHOBHOTO MPOU3BOJICTBA U
OIHOTO pabodero, OOCTY)KMBAIOIIETO MAIIMHBI W MEXaHU3MbI, 1O BHIY
SKOHOMHUYECKOM JIESITEIbHOCTH «CTPOUTENIBCTBO» Ha TepBhik kBaptan 2015 roxa.
Hopma pabouero Bpemenu npu 40-gacoBoit Hemesne 161,33 yacoB [DaekTpoHHBIH
pecypc] - Pexxum nocryma http://vk.com/doc93587693 391367247
?hash=fcf2f5b48372d181a0&dl=c3aed347d253593777.
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