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BBEJAKHHWE

3aTpaThl Ha IIOQJAEP/KaHIE aBTOMOOHIIEN B TEXHHYECKH HCIIPABHOM COCTOSIHHH C OOECIIEUEHHEM
BBICOKOH BSKCIUIYAaTAaIIOHHON HaJeKHOCTH, BO3JIOKEHHBIE Ha IIOAPAa3IelIcHHS PEMOHTHOH
CIIyKOBI pasnHYHBIX AT1l, TIPeBBOIIAIOT IIOPOH B HECKOIBLKO pa3 3aTpaThbl HAa H3TOTOBJIEHHE
HOBBIX aBTOMOOMIEH. IlosToMy omHMM H3 HanOoOIee BaKHBIX HAIIPABIEHHUH IO ITOBBIIIIEHHIO
ITPOM3BOAUTEIIFHOCTH TPYAa PEMOHTHBIX pabouMX, ¢ OJHOBPEMEHHBIM IIOBHIIIIEHHEM KaueCTBa
paboT U 3P(PeKTHBHOCTH BCETO MPOH3BOJICTRA, SBIIIETCSA BHEAPEHHE HOBEHIINX TEXHOJIOTHI C
HCIIOJIb30BAHHEM COBPEMEHHOIO BEICOKOIIPOM3BOAUTEIILHOIO OOOPYIOBAaHHS, KOMIUIEKCHAS
MEXAaHH3aI[s H aBTOMAaTH3aLH s ITporieccoB 7O H TP aBTOMOOHIIEH.

['apaxxHoe oOopyaoOBaHHE ITPeIHA3HAYEHO HE TOIBKO IS IOBBIIIEHHS ITPOH3BOAHUTEILHOCTH
TPyZa U KauyeCTBa BBIITOIHSIEMBIX paboT, HO M IS ITOAbeMa OOIIEH KYIIBTYPEI IIPOU3BOJCTBA C
obecrieyeHHEM OJIaroIpPHUSTHRIX CAaHHTAPHO-THTHEHHYECKHX VCIOBHI M OGe30IIaCHOCTH Tpyiaa
OOCITYKHBAFOIIETO IIEPCOHAIA.

B HacTosIIii MOMEHT ITPH KIacCH(MHKALMH BCEH HOMEHKIIATYPhI TapaKHOro 00OpYIOBAaHHS B
ATII, ero nmoapasacisaOoT Ha TEXHOIIOTHYECKOEe OOOpPYIOBAaHHE, OPraHH3al[HOHHYI) OCHACTKY H
TEXHOJIOTHYECKYIO OCHACTKY.

K TexHomormueckoMy o00OPYIOBAHIIO OTHOCST PasiMUHEBIE CTEHABI H ITpHCIIOcoOmeHusa a1 TO
H PeMOHTAa, OCHAIlleHHBIe ITPHBOAHBIMH MeXaHH3MaMH, H3MEPHTEIbHBIMH (JHArHOCTHYECKHMH)
ITpHOOpaMH, BCEBO3ZMOKHBIMH 3axBaTaMH H 3aKHMaMH 151 PEMOHTHPYEMBIX Y3JI0B H arperaTron
H IPYTHMH KOHCTPYKTHBHBEIMH ITPHUCITOCOOIIEHISIMH.

K opranHmsaifiOHHONH OCHACTKE OTHOCHTCS Pa3IIMYHOE BCIIOMOIaTelIbHOE OOOPYIOBAHHE IS
TIOBBIIIEHHS YI0OCTBA B padore - B LENIX CKIAAUPOBAHHS V3IIOB, JeTalel M HHCTPYMEHTA
HCITOIB3YIOT INKa(bl, TYMOOYKH, pa3lIMYHbIE CTeIUIaXKH, MIMPOKO ITPHMEHSIOTCS Pas3IIHYHOIO
THIIA BEPCTaKH, ITOACTABKH IT0 O00pYIOBaHHe, padourie CTOMBI U T. .

K  TEXHOJIOTHYECKOHM OCHACTKE OTHOCSTCS  BCEBO3MOKHBIE BHJIBI HHCTPYMEHTA H
TIPHCITOCOONIeHHH (KaK PYYHBIX, TaK H MeXaHH3HPOBAHHBIX), HAOOPBHI KIFOUEH, TOPIIOBBIX
T'OJIOBOK, ChEMHHKOB, JHHAMOMETPHUYECKHX PYKOSTOK HT. JI.

[1o BugaM paboT rapaxuoe o00pyaoBaHHE OBIBAET:

yOOPOUHO-MOIOIIIEE,

ITOABEMHO-TPAHCIIOPTHOE,

CMa304YHO-3aIlPaBOYHOE;

Pa3d0pOYHO-COOPOUHOE;

KOHTPOIIBHO-THAarHOCTHYECKOE,

CIIEI[HAII3HPOBAHHOE (110 Pa3IIMYHBIM Y3JIaM H CHCTEMAM aBTOMOOHIIEH ).
YKazaHHele OOOpPYAOBAaHME M OCHACTKHM MOI'YyT OBITh KaK CTal[HOHAPHBIMHM, TaK H
TepeIBHKHBIMI.

["apaxHoe oOOpyJOBaHHE JOIKHO OBITH (ITO BO3MOYKHOCTH) MaloraOapHTHBIM, YIOOHBIM B
OOCIVKHBAaHHH, ¢ HEBBICOKOH SHEPrOEMKOCTBIO, JOIKHO OOECIIeUHBATh HAJIEKHOE KPEIUIEHHE
PEMOHTHPYEMBIX V3JIOB H arperaroB IIPH OJHOBPEMEHHOM XOPOIIEM JOCTYIIE K HHM C
BO3MOJKHOCTBIO ITOBOPOTA ITPH PEMOHTE B Pa3sIIMYHBIX INIOCKOCTSX HT. 1.,
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JIaboparopHas padora 1

Tema: Kaaccupukanus TexXHOJIOTHYECKOT0 o00OpPYAOBAHHA H 000OpyJoBaHHe A
JHATHOCTHKH, KOHT P0JIsl, PeryJIHPOBKH, PEMOHTA JIEKTP0O00OPYI0BAHH A

Ienv padompr: M3yYNTh BHABI TEXHOIOIHYECKOIO OOOPYAOBAHMSA H €0 KIacCH(HKAIHIIO.
3HATH:

e BHJIHI H THITBI aBTOMOOHIBHOIO 000PYIOBAHI S, OCHOBHEIE TEHICHIIHH Pa3BUTHS €TI0
KOHCTPYKIIHH B POCCHH H 32 pyOeKOM,
® Ha3zHAaYeHHeE, YCTPOHCTBO H ITPHHIUIIBI JeHCTBHS Pa3IHYHBIX MEXAHH3MOB H CHCTEM
000pyI0BaHH S aBTOMOOHIBHOIO CEPBHCA,;
e TpeOOBaHHS, ITPeIbIBIIIEMBIE K MEXaHH3MaM H CHCTeMaM 00OPYAOBAHH S COBPEMEHHOT'O
aBTOMOOHJIEHOI'O CepBHCA
TIPHHIIHITEL JeCTBHS Pa3IIMYHBIX CHCTEM 000PYOBaHHS aBTOMOOHIILHOI'O CEPBHCA,

YMeTh:
® CaMOCTOSTEITBHO OCBaHBaTh HOBBIE KOHCTPYKIMH COBPEMEHHOI'O 00OPYIOBAHHS,

® OIEHHBaTh TEXHHWYECKHH YPOBEHb KOHCTPYKIHII OOOpPYZOBAaHHSI ITPHMEHSEMOIO Ha
CTO;
® OpraHH30BBHIBATh HCIBITAHHS aBTOMOOHIEH C IIEIbI0 OIpeJesIeHHsS IIOKa3aTeleH
SKCITTyaTal[HOHHBIX CBOMCTB HAa COBPEMEHHOM O0OPYOBAHHH CEPBHCA,
OLIEHHBATh TEXHHYEeCKHH YPOBeHb Y4acTKOB CTO H IIpOrHO3HPOBATh ero 3(P(PeKTHBHOCTE B
3aJJaHHBIX YCJIOBHSX SKCILIyaTal[HH,

Baagers:
® IIPHHIMMIITAaMH  JefiCTBHS pPa3IHUYHBIX MeEXaHH3MOB M CHCTEM OOOPYIOBaHIA

aBT OMOOHIIBHOT O CEPBHCA,
e CITOCOOHOCTBRIO K pﬂﬁﬂTE B MaJIbIX HHKCHCPHBIX I'PVIIIIAX,

e METOJHKaMH Oe30IacHOH pabOoThl H ITpHEMaMH OXpPaHBI TPyAa

YMEHHEM OIEHHBATh TEXHHYECKHH YPOBEHb KOHCTPYKI[HI OO0PYZOBAHISA IIPHMEHSIEMOTO Ha
CTO

TEUPETH‘IEC[QHH acCThb.
1‘ 1#
I[IIHI‘HGCTHPGEEIHHE aBTOMOOHIISI H IO 3JIIEMEHTOB ITPOBOAHTICA B OIIPCACIICHHOM ITOPAIKE.

C BTOH IIEBK BECh ABTOMOOIIL YCIIOBHO Pa3fElsFOT HA YPOBHH IIO ITPHHIMMITY OT OOILETO
THArHOCTHPOBAHHU S aBTOMOOHIIA K €ro arperaraM, MeXaHH3MaM, COOPOYHBIM eHHHILIAM (y371aM).
B TakoM ke Imopsake paccMaTpHBacTCA H JHATHOCTHYECKOE 000PYAOBAHIE.

JIT1S OLIEHKH TEXHHYECKOr O COCTOSHHUS JABHTATENS H TPAHCMICCHH JIETKOBBIX aBTOMOOHIIEH
IIPHMEHSIOT CTeHJ Mmoo0. 4817. CreHp oOecneuHBaeT HM3MEPEHHE CKOPOCTH, KOJIECHOH
MOIIIHOCTH, ITApaMETPOB pasrOHa M HaKaTa, pacxXola TOIUIMBA Ha PaslHMYHBIX Harpy30YHBIX
peXMMax, a Takke IIPOBEJEHHE COOTBETCTBVIOIMX PErYIHMPOBOK, B TOM 4YHCIE H Ha
TOKCHYHOCTH OTPabOTaBINHX I'a30B.

B KOHCTpyKIHIO cTeHAa (puc. 3.1) BXOAHT OIMOPHOE YCTPOHCTBO, COCTOSIIEE H3 BEXYIIHX
2 W TIOLJEPKHUBAIONMIX J IIAp POIHKOB. Bemyipie poOIMKH CBS3aHBI C MaXOBHKOM [ H
3arpy304YHBEIM YCTPOHCTBOM 3. MaxXOBHK M Harpy3o4HOE VCTPOHCTBO CO3JAaI0OT HeOoOXOIHMEIE
YCIIOBHS JJIS MOIEIHPOBAHHS PabOTBI aBTOMOOWIS Ha CTEHJE IIPH PasIHYHBIX PeKHMax

OOKYMEHT MOAMMUCAH [He KoJIeca C POIHKOB ITPH BRIE3JE aBTOMOOHIIA
ANEKTPOHHOW NOANNUCHIO 3  mpexcraBIaeT  coOoOH  JBYXIHCKOBBIN
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Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa C BO3AYHIHBIM OXJIaKACHHEM C aJIaHCHPHO
L PRIMAI'OM Ha JaTHYHK 7.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



CHcreMa H3MEPEeHHSI YacTOTHI BpaIllEHHS POIHKOB CTeHAAa BKIOYAaeT MJaT4HKH 4
HOPMHPYIOIHe TpeoOpa30BaTelH 4YacTOThl 8§ H 9 B YHH(PHIMPOBAHHBIH aHAIIOTOBBIH CHIHAal
ITIOCTOSIHHOI'O TOKa, (PYHKITHOHAJILHEIH ITpeoOpa3zoBarens /] H CTPeloYHbIi OI0K yKa3aTeneh /9.

CHcreMa H3MEPEHHS MOMEHTa Ha OCH POIHKOB CTEHZA COCTOMT H3 JaTdyHKa 7,
HopMHpYIOmiero 0 u  (yHKIHOHaIpHOro I3 IpeoOpazoBaTelleH H CTPelIOYHOro OJIoKa
ykazaTenen /9. (DYHKIIHOHAJIBHBIN IIpe0oOpa3zoBaTelb CIIYKHT IS YMEHBIIEHHS ITOIPEITHOCTH
H3MEPEHHSI MOMEHTA.

biox 17 m3MepeHHS KOJIECHOH MOIIMHOCTH BBIIIONIHSET OIEPAIIHIO IIEPEMHOKEHHS IBVX
AHAJIOTOBBIX CHIHAJIOB — YaCTOTHI BpallleHHSI M MOMeHTa. BIIoOK /4 II03BOISIET B 3aJlaHHOM
CKOPOCTHOM HHTEpBale OIIpeJeldaTh BpeMsd pasroHa (BbIOera) aBTOMOOIIS Ha CTeHIE,
PE3YIBTAThl H3MEPEHHH HHAUIIHPYIOTCS Ha OII0Ke yKazaTelnen 19,

ABTOMATHYECKAS CHCTEMA PEeryIHpOBaHMS 4YacTOTHl BpallleHHS POIMKOB CTEHAA H
MOMEHTA BKIIFOYAeT KaHAJIBI 00padOoTKH CHIHajIa OOpaTHOH CBS3H, TATYHKH [2, 16 M peryIsaTOphl
15, 18 coorBercTBeHHO. Perymaroper 15 (1§8) ¢ mnomomnpio Onoka KoMMyTanmuu 20
TIOAKITIOYAOTCA K THPHCTOPHOMY IIpeoOpas3oBaremto 27, VIIPaBISIOIEMY BEIMYHHOH TOKa
BO30YKIeHHS B 0OMOTKaX «BHXPEBOI0» TOPMO3a (Harpy304HOI'O YCTPOHCTRA) 3.

PaspaGoraHHble CTEHIBI ITPEAHA3HAYEHBI JJIS HCIIOIB30BAHHS HX Ha ITOCTaxX JHArHOCTHKH
ABTOTPAHCIIOPTHLIX IIPEAIIPHSATHH H 0a3 IeHTPAITH30BAHHOI'0 TEXHHYECKOI O O0CITYKHBAHH .

1 2 3

10|0I

- o

Cucmema
u3MepeHus u
ynpaeneHus
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Pucynoxk 3. 1. [punyumnuansnaa cxema cmenoa mMoo. 4817

B pasBHTHe paHee CO3JaHHBIX MOJEIeH CTeHJ pa3paloTaH IO IPHHIIMITY arperaTHOro
(OmOYHOrO) KOHCTPYHPOBAaHHSI Ha OCHOBE VHH(HKAIMH CO CTEeHJaMH I TPY30BBIX
aBTOMOOMIEH H aBTOOycOB. [IpHHIMMITMATbHO HOBBIM SBJISETCS ITPHMeHeHHe B KOHCTPYKI[HH
CTEHJ|a BHXPEBOIO HAarpy30YHOI'O VYCTPOHCTBa KakKk HaHOonee SKOHOMHYHOrO. CTeH]

NOKYMEHT NOAMUCAH ITocTaX  JHArHOCTHPOBAaHMI, KOHTPOILHO-
SNIEKTPOHHOW MOANNCBIO IX TEXHHYECKOIO OOCIYKHBAHHS. XOpOIIas
Ceptudmkat: 12000002A633E3D113AD425FB50002000002A6
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Ha cTeHgax MOKHO H3MEPSITh CKOPOCTh, CHIIY TAT'H H MOIIHOCTh Ha KONecaxX aBTOMOOHIL,
BpeMS pasroHa M BBIOEra B 3aJaHHOM CKOPOCTHOM HHTEpBalle, CKOPOCTP H MOMEHT
nepekitroueHus [/ MII, TpOBOMUTHL ONTHMAIBHBIE PETYIHPOBKH JBHIaTeIsI M MOMEHTA
aBTOMAaTHYEeCKOro IiepekimroueHusa [MII juid CHI)KEHHS pacxofa TOIUIMBA, TOKCHYHOCTH
OTpabOTaBIIHX ra30B.

PacCMOTpeHHBIE CTEHJBI CIIPOEKTHPOBAHBI C VYYETOM COBPEMEHHBEIX TpeOOBaHHI
HaJIe’)KHOCTH, BPrOHOMMKH, TOYHOCTH H T. II. OJHAKO BO3MOKHOCTH ITOZOOHOIO poJa CTEHIOB
JIOIDKHEL OBITH VBEIIMUEHEBI 3a CUEeT JOOCHAIIEHHS MX APYIOH KOHTPOIbHO-JHAIHOCTHYECKOH
arraparypor. Hampumep, KOMIDIEKC JHArHOCTHYECKOr0 000pYyIoBaHMI MOJ. K-455M BKITOYAeT
B ce04 B KaueCTBe OCHOBHOI'O OOOPYIOBAHH S CTEH IS OI[EHKH TSTOBO-IHHAMHYECKHX KaueCTB
Moxn. K-409M MHepILIHOHHO-CHJIOBOI'O THIIA, OMPEMEIISIOIIHI T€ K& ITapaMeTphl, YTO H CTEHJ
mo0. 4817. KpoMe Toro, B KOMIIIeKT Mo, K-455M Bxomar: moTop-Tecrep (Mox. K-488), mputop
JUISI TIPOBEPKH PYIIEBOrO VIIPaBIEHHS aBTOMOOWIeH (mod. K-402), mpuOop A OIpeJleleH s
TH(TOB TpaHcMHCCHH aBTOMOOHI (Mox. K-28A), nmpuOop I1g NMpoBepKH cleIlIeHHT (moo. K-
444), mpuOop IS MPOBEPKH CBOOOIHOr 0 M padouero xXoja Iefaneil TOpMo3a H CHEIIeHH (mo0.
K-446), pacxomomep TommBa (moo. K 442), muHelka IJII «IIPOTHOOB IIPYKHH IIepeJHEH
TIOIBECKH H 3aJHHX peccop (mood. K-455), mogbeMHHK KaHABHBIH IepeBHKHONH (moo. 11-227),

HAKOHEYHHK C MAaHOMETPOM I BO3AyXOpa3fZaTOYHOIO HUIaHra (mood. 458) M KOMIUIEKT
HHCTPYMEHTOB (M00. 22 16M 1 244 3).

1.2. ObopyaoBanne 15 AHAJIN32 H JHATHOCTHKH COCTOSAHHSA IBHIaT eJiel
ABTOMOOHJIEH

Mcronp30BaHHE KOMIUIEKTOB JHArHOCTHYECKOH amrmapaTrypbl B COBOKYIIHOCTH CO
CTEHJaMH B  3HAUMTEILHOH  CTEIIEHH  IIOBBIIIMAET  IPOM3BOJHMTEILHOCTE  IIOCTOB
IHArHOCTHPOBAHMS, BBIPAKAIOINVIOCS VIEIBHBIM IIOKA3aTeJIEM B BHJIE OTHOINEHHS YHCIIA
omneparui (ImapaMeTpoB) AHArHOCTHPOBAHHSA Ha e€JHHHIIY IUIOMIaJH IIOCTa 3a ONpeielIeHHOE
BpeMs.

AHaM3aTOp ABHTATEIS HMEET OCIIIUIOrpad, ¢ IMOMOIIBIO KOTOPOr0 MOKHO OITPEJEIIHTE:
COCTOSHHE KOHJEHCAaTOpa M IIEPBHYHOH OOMOTKH 3a’KHTaHH4, KOHTAKTOB IIPEPHIBATENS IIPH
paboTe pgBHraTens, OOMOTOK KaTVIIKH 3aKHTaHHSI, OTKIOHEHHE B YEPeJOBAaHHH HCKD,
IIOIISIPHOCTh BTOPHYHOI'O HaIpsDKeHHS, TIIPOOHMBHOE HaIIpsyKeHHe Ha CBedaxX, IIOTEpH
HAIIPSDKEHHSI B paclpelelTelle M IIPOBOJAaX, HaIpsDKEHHe Ha CBeyaxX IIPH H3MEHEHHH
HaIrPy30YHOI'O0 PeXIMa, OTKIIOHEHHS B paboTe reHeparopa IIEPEMEHHOIO TOKAa M PEryiIsaropa
HaITPSDKEHHAL.

M3MmepHuTens VyITIa OIEpe:KeHHS 3aXHTaHHS II03BONSET TIPOBEPHTH. HAYAllbHBIH VIOl
ONEPEKEHUS 3aKHTaHHS, XapaKTEePHCTHKH IIEHTPOOSKHOIO0 M BaKYYMHOI'O PETVYIISITOPOB,
3(p(peKTHBHOCTL padOTHI IIIIHHAPOB ITYT€M ITOOYEPETHOIO BBRIKIIIOUEHHS 3aKHTaHHI B KaXKIOM
IIIUIMHJIPE, COIPOTHBIIEHHE B MIEKTPHYECKOH IIEITH CHCTEMBI 3aKITaHH .

TexHYecKoe COCTOSHIE IIIUTHHIPOITOPIIHEBOH IPYIMIBI H MeXaHH3Ma Ira30pacIipeaelIcHH
IpoBepsercsa IpudopoM THria K-69M. l'azoaHanH3aTop ONPefenseT COAepKaHHE OKHCH
yIiIepona B OTpadOTaRIINX I'a3ax.

Anamizatop paspaboraH Ha 0asze BBEIITYCKABIIETOCS PaHee aHAIM3aTopa OH OOBEIMHIII B
ceOe: ocipuuiorpad, BOIBTMETP, H3MEPHTEIb VITIa 3aMKHYTOIO COCTOSHHS KOHTaKTOB
IIpephIBATENS, H3MepHTEIb 3(PQEeKTHBHOCTH PpalbOoTHl I[IIHHAPOB, TaxXOMETP, HE3aBHCHMEIH
MHOTOITPEAETIBHBIN OMMET]P, Ta30aHAIH3aTOP M IPHOOP AJIS IPOBEPKH I[IUTHHIPOIIOPIIHEROH

TPYIIIIEL.
1.3. KoHTDOJILHO-THATHOCTHYECKO€E 000DV, I0BaHHE /1Ml OIl€HKH TEeXHHIECKOr0o COCTOAH S
AOKYMEHT MNOAMNWCAH il rPyNIbI ABUIATeIS
SNEKTPOHHOW NOANUCHLIO .
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 -OPCKO-TCXHOIIOINYCCKOC Oropo (LJIIKTF)
Bnageneu: Lebayxoea TatesHa AnekcaHapoBHA CHEHD@GP}E{DEH}HIE}} pﬂBpﬂﬁOTﬂHG HOBYVYIO
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KOHIIE TakKTa CXaTusg B I[WIHHApaxX KapOwopaTopHeIX ABHrarenei. KomrmpeccoMeTp
IpeTHasHaYeH IS MCIIOJIB30BAaHM I Ha II0CTaX M JIHHMSIX JHArHOCTHKH, a Takxke npu 70 u 1P
aBTOMOOHIIEN HA AT1] M CTAHIIMSIX TEXHHYECKOro OOCIYKHBAaHHI. B KOMITIIEKT ImpHOOopa BXOIAT
KOMIIPECCOMETP, ITYCKATENb CTapTepa, STaIOHHBIE OIIaHKH, VIJIMHUTE]D.

KomrpeccoMeTp (puc. 3.3) mmeeT Kopryc 3, THIHHIAP /2 ¢ TIOpHIHEM 6 B HMJKHEH YacTH,
BEPXHSSI YacTh IMIIHHJAPA 3aKphITa KPBINKOH / ¢ KiIanmaHoM /. B KOpITyc KOMIIpeCCOMETpa
BMOHTHPOBAH BpamaroIiicsa Oapa0aH, HMeIONHMH JeBITh (PHKCHPOBAHHBIX ITOJIOKeHHi. Ha
OapabaHe HMeeTCS ITPYKHHHBIH 3aXHM 1J.

IIpn moBopore Oapa®aHa KOJBI[EBOH HOXK [3, CKOIB3S IIO BRICTYIIaM OapalaHa 4,
BBIJIBUTAETCS M TIPOTHBOITOIOKHEIM OCTPBEIM KOHIIOM ITpope3aeT Oymary OmaHka. IImacTHHuYaTas
IIPpYKHHA [4 BO3BpalllacT HOX B HCXOAHOE COCTOSHHe. [HOKMI VIIMHHTEIs 7 A
IO COEAHHEHUS K CBEUHBEIM OTBEPCTHSM IMIMHAPOB ABHUTATENS MMEET Ha KOHIE PEe3HHOBBI
Hacaaok /0 win pe3p00BOH HITYIIEP 9 ¢ 0OpaTHBEIM KIIAIIAHOM &.

IIpenycMorpeHa TapHpOBKa KOMIIPECCOMETPA C IIOMOIIBIO PETYIIHPOBOYHEIX ITPOKIAJ0K 2,
MEHSIOIMX HAaTsDKEHHE YPaBHOBEIIMBAIOIEH TTPYKIHEI J.

KommpeccomMerp paboraer Tak. HaxkOHeYHHMK VIIIHMHHUTENS BCTABILIIOT B CBEYHOE
oTBepcTHe. IIpH MpoKpyuyHMBaHHHM KOJIEHYATOrO Bajla CTapTepoM JHO I[WNMHApa 12
BOCIIPHHMMAET JaBJIIEHHE KOHI[a TaKTa CJKaTHS, M IQUIMHAP BBJABHIAETCS, CKHMAS
YPaBHOBEINBAIOIIYIO IIPYKHHY 5. BelnumHa cXaTHSA IPYKHHEI (BEIABIKEHHS IQUIHHIPA H3
KOpITyca) ITIPOIIOPITHOHAIbHA [JaBIEHHIO CJKaTHS B IMMIHHAPE ITPOBEPSEMOrO JBHTATENISL
JlaBIeHHE OIpedeNnsaeTcs 110 IIKale, HAaHECEHHOH Ha IIIUTHHApe 12, 0o Ha OyMaXHOM OIIaHKe.

[Ipu BRIABHKEHHH I[IIIMHIpPa BMECTE C HHM JBHJKETCS HOJXK, IIPOKaIbIBAIOIHI OJIaHK Ha
BBICOTE, IPOITOPIMOHAIILHON JaBIEHHIO KOHI[A TaKTa CKAaTHA B IUIIMHAPE ABUTraTENA. B oTImH e
oT Mozx. K-179 mMeeTcs BO3MOKHOCTh XPaHEHHS HH(OPMAL[HH.

1.4. JIlmarHocTuieckoe 000pyJ0BaHHeE AJI5 AHAJIN3A TOILIMBHOH annmaparypbl JBHrareJiel
ABTOMOOH.IEI
ACK-3107 — 4-xX xaHaIIBHEII ociiuIorpad - mprcraBka kK [1IK
OmnucaHue:
e Jluckperusaims go 100 MI'1[ B pexximMe pealbHOIO BPpEMEHH.
e 2 WiIH 4 He3zaBHCHMBIX KaHalla ¢ rmonocoH mqo 100 MI'1r Ha kaHai.
e bombImas, orpeaensgemMas IoIb30BaTeleM JIIHHA 3artHcH — 110 132 Kb Ha KaHaL
e [IpoH3BOIEHO HaCTpPaHNBAEMEIH PEKHM ITPeI3aIIHCH/ TIOCIIE3aITHCH.
e BrIcokasg YyBCTBHTENBHOCTE (0T 2 MB/men).
e Bricokoomusiii (1 MOw) 1 HH3KOOMHEIH (50 OM) BXOJ, IPOrpaMMHO KOMMYTHPYeEMEIE
BXOJIHI.
e MHnurepdetic — LPT-mopt (pexamm EPP) mm USB 1.1,
e PexumM (0e30yMaKHOro) caMOITHCIIA, aBapHIHAS CHTHAIIH a1
e KHomka aBTOMaTHYeCKOH HaCTPOHKH Pa3BePTKH/ CHHXPOHH3AI[HH.
e ABTOMAaTHYECKHE H3MEPEHHS, B T. 4. OIpeielieHHe (Pa30BOro CABHIA.
e CTaTHCTHYECKHE H3MEPEHH S H IIOCTPOEHHE THCTOIPaMM.
e CnexrpoananmzaTop (BIID).
e I[udporoe mocnecBeyeHNE.
e Iludporas GHUIBTPALRS.
e [IporpaMmHas SMYISIIIS BXOIHOIO CHIHAJIA.
¢ PyCCKOA3BIMHEIN HIIM aHITIOS3BIMHBIH (IO BEIOOPY ITONB30BATEISI) HHTYHTHBHO-
IIOHSITHBIN HHTeP(EHC ¢ H3MEHIEMBIM O()OPMIIEHHEM.

e CoxpaHeHHe JaHHBIX H KOH(MHIYPaIlHH ITpHOOpa.

OOKYMEHT MNOAMNUCAH \HEHHEM MACIITa00B IT0 OCSIM OCIIHIIIOIPAMMBEL.
3NEKTPOHHOW NOANWUCHIO

Ceptucpumkar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu: Llebayxoea TateaHa AnekcasapoeHa |.(1) — IIPHCTdBKd K KOMIIBIOTCPY ACK-3107

1miorpadgHUYeCcKHX H3MePeHHIH . BCT CHATIOITHXCAH
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B ONIEKTPOHHKE, pa3paboTKe H HAYYHO-HCCIENOBATEINbCKHX Ta00paTOPHIX H HCIIONb3YETCS
COBMECTHO C TIEPCOHAIBLHBIM KOMITBIOTEPOM, CHAOKEHHBIM IIapallielIbHBIM ImoproM LPT wm
USB - nmopToMm.

Bupryampuelq ocipmiorpad ACK-3107 1o3BonseT IIONb30BaTelll0 HaOmMmoJaTh (popMy
CHTHaJIa, HCIIONIb3YS IBa He3aBHCHMEIX KaHalla ¢ paspelleHHeM 8 OHT H YYBCTBHTEILHOCTBIO OT
2 MB/nen go 10 B/gen B monoce yactor ot 0 go 100 MI'1; ¢ armapaTHEIM OydepoM Ha 131071
BEIOOPOK IS KaKA0ro KaHaila. BXOMHOe COIMPOTHRIIEHHE BBIOHpAceTCs IIporpaMmMHo — 1 MOM
nm 50 Om.

[IpuGop mMMeeT CTaHZAPTHYIO CHCTEMY CHHXPOHH3aIlMH, paboTarolyl0 B PeXHMax
CKIYIIHIY, «OMHHOYHBIH» H «aBTO» C PeTrYIHPYEMBIM YVPOBHEM 3aIlycKa. JIOIIOIHHTEIBHO
3aITyCK MOJKET OCYIIECTBIIATH IO BXOJY BHEIIHEH CHHXPOHH3AIHH (TTopor cpadaTeiBaHHI TT L—

YPOBHS).

1.5.1 opH30HT AILHAA PA3BePTKA BAPBHPYETCH B IMPOKHUX NMpeJe/iaX H COOTBETCTBYeT
3-M OCHOBHBIM pesXHMaM ocHI/LIorpadga:

e Ocnmmiorpad B peXHMe pPealbHOIO BpeMeHH (JHaIta30HbI pa3BepTKH — oT 500 Hc/men
o 50 mc/men;, yacTora qucKpeTH3aH — J0 100 MI'm).

e (Crpobockormyecknii ocimniorpad (muamazoHel or 25 Hc/men go 200 Hc/pem,
SKBHBaJICHTHAS] 4YacToTa JHCKpeTH3alH — 10 2 I'T'1r).

e Camormucer] (0e30yMaKHBIN, JHAITa30HBI pa3sBepTkH — oT 500 mxc/maen mo 50 w/pen,
JacTOTa JHCKpeTH3aIHH — 10 50 KI'I[ — 3aBHCHT OT Hcromb3yemMoro 11K).

[IporpammMHBEIM  OOecrieueHHeM mnoaacepkuBarorca mymel 1:1, 1:10 m 1:100. Pexum
OTKpBITOrO H 3aKphIiToro Bxoga (DC mm AC) MokeT OBITH BBIOpaH HE3aBHCHMO JIJIS KaKOIo
KaHaila. B pexrme AC MOmaBIsSIOTCS 4acTOTHI HHKe 1 I'm. JIroOoH H3 BXOJOB MOKET OBITH
3a3eMIIEH  0e3 OTCOSAUHEHHS IIVIIOB OT H3MepaeMOH CHCTEMBL HMi3MepeHne MOXeT
CHHXPOHH3HUPOBATHCA IO KaHaly A, B IWIH IO CHTHaAIY Ha BHEIIHEM BXOJE CHHXPOHM3AI[HH.
[Iopor CHHXpOHM3AIMH MOKET OBITh YCTAHOBJIEH HE3ABHCHMO JUISA KaKIOr0o KaHasla B IHAIIa30HE
I[eI0r0 3KpaHa ocipuiorpada. Ilopor BHemHero Bxoja cHHXpoHH3aIMH — TTJI cCOBMECTHMEBIH
(1,2 B). IlpuGop mMmMeeT CTaHZAPTHYIO CHCTEMY CHHXPOHH3AaI[HH, paboTaloINyI0 B pPeKHMax
CKIIVIIHHY, «OIHHOYHBIN» H «aBTOMATHUYECKHI.

ACK-3107 momrmo LPT cHaGxensr USB 1.1 mmoprom.

IIporpammHoe obecrieyeHue (110) maeT BO3MOKHOCTH ITOJTHOIO YITPaBIEHHS IIPHOOPOM, a
TaKKe IIPeJOCTaBIIET PSA  CEPBHCHBIX  BO3MOMKHOCTEH  (SKCIIOPT/HMITIOPT  JAHHBIX,
MaTeMaTHYecKass oOpa0oTka CHTHAJIOB, PaCIIHpeHHBIE H3MepPeHHS, ITH(ppoBas (IIbTPAIL,
aBapHiiHasI CHTHAIIM3AI[H B PeKHME caMOITHCLIa H T. [I.)

Kaxneii xkaHan ACK-3107 mmeer coOctBeHHBIH AlLlIL. D10 o3Hauvaer, uro ACK-3107
SIBIISIETCS. «HCTHHHBIM JBYX/YETHIPEXKAHAIbHBIM OCILIHIIIIOrPa(oM», IJIe OTCYTCTBYIOT ITOOOYHEIE
3(peKTEI, CBOMCTBEHHEIE ITPHOOPAM ¢ MYJIbTHIUIEKCHPOBAHHEM KaHAJIOB.

HHTtepdeiic

ACK-3107 mmeeT IIOHATHBIH H YIOOHBIH HHTep(deic, KOTOPBIH MOKeT HacTpaHBaThCS
Ionp3oBaTeneM. Harpumep, I0OIb30BaTellh MOXKET BBIOpaTh BHEINMHHI BHI H I[BETOBOE
oopMIIEHHE TTaHelIeH IIPHOOpa, IIBETOBYIO CXEMY JJIS OCI[HIUIOIPaMM, SI3BIK ITaHelIeH (PYCCKHH
HJIH aHTJIHIICKHI), BKIIFOUHTh H 3aITHCaTh CBOH BapHaHT 3BYKOBOI'O COITPOBOKJIEHHS COOBITHI H
AP.

K vycioyraM I101p30BaTelnsd — BCIUIBIBAIOIHE ITOACKA3KH, (IIPIJIHIIAFOINIE) ITaHEIIH
(ITpHIHINIINE ITaHeJIH PacIiojlaraloTcs BIUIOTHYIO APYr K APYrY H IIepeMeMd[aloTCsI COBMECTHO,
KaK OJHO OKHO).

Kaxmeri pekHM paloTHl OcIiIIorpad)a BEITIOIMHEH B BHJE OTAEIIBHOIO OKHA, KOTOPHIE

AQKYMEHT NOANNGAH 14 ce6s yuacTKe SKpaHa MOHHTOpA.
ANEKTPOHHOW NOANUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6 JHpyeMOoe H MOXKET paboTaTh B IOIHO3KPAaHHOM
Bnapenedy: ebayxopa TaTbaHa AneKcaHOpoBHa -ao, YCTAHOBHTD mMacITad 1mo obaacTu I‘pﬂ(l)]?]I{El:.
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XapakTepe HHQOpMaIH IIOMHOro Oydepa M BBIOpaTh HYXKHYIO 4YacTh I ITOAPOOHOrO
OoTOOpaKeHH S, CIIYKHT JOIIOTHHTEIIbHBIH OO030pHBIH OTKIIOYaeMBIH I'pa(HK B HHJKHEH YacTH
TTaHEIH, HHIHIHPYIOIIHI BCera ITOIMHBIH Oydep cOOpaHHBIX JTaHHBIX.

Fade Eaovpas ey Clesss  Crpsss n_-.. - [P .::n_ = T =
1 SUDS EP A4 WY HGEE . ==

P~

OueHb yIOOEH PEXHM «3alllENKHBAHHI» KYPCOPOB, B KOTOPOM KYPCOP aBTOMaTHYECKH
YCTAaHABIINBAECTCS Ha OIIKANIIYIO TOUKY OCIHIIIOT PAMMBEL.

Bce HacTpoiiki npHOOpa MOKHO COXPAaHHTh B CIIEIHAILHOM KOH(HIYPAaI[HOHHOM (haiie,
KOTOPHIH IIPH HEOOXOIMMOCTH MOKHO 3arPY3HTh IIPH CIEAVIOIEM ceaHce pabOThI.

ABTOMATHYECKASI HACTPOHKaA Ha CHTHAI

[Io aT0il KOMaHIe ITporpaMmMa OVAET IBITAaThCS aBTOMATHYECKH ITOA00paTh OITHMAalbHBIE
IUIS TIOJAHHOIO CHIHalla HaCTPOHKH IMpHOOpa — TOPH30HTAIBHYIO H BEPTHKAJIBHYIO Pa3BepTIKY
H YPOBEHb CHHX]OHH3AIHH.

[Ipenzamice/ITocesanuck

ACK-3107 moxeTr orodOpakarh CHTHAJI KaK ITOCJIIe MOMEHTa cpadaThIBaHHSA CXEMEBI 3aITYCKa
(ITOCyIe3aImcCh ), TaK H HEIIOCPEACTBEHHO IO Hero (IIpeI3aIlich).

[Ipepsarmicy T. €. 3aJep:kKKa 3aIllyCKa OTHOCHTEIILHO Hayaila OTOOpakKeHHS CHIHala —
KOIIHYECTBO BBRIOOPOK, COOHPAaeMBIX ITPHOOPOM IIEPE IIEPEXOJAOM B PEXKHM OKHIAHHS COOBITHA
s3arrycka. Jlormyctumele s3HaueHHsS: oT O mo 131071, JJmmHa 1ociaesarmicH — KOIHYECTBO
BEIOOPOK, COOHpaeMBIX IIPHOOPOM IIOCIE BO3HHKHOBEHHS COOBITHS 3aIlycKa. J[OoImycTHMBIE
sHaueHHUT: oT 0 mo 131071.

CyMMa 3HaYeHHH 3aJIep KKH 3allycKa M JJIHHBI ITOCIIe3alicH JaloT o0l pa3smep Oydepa
TAHHBIX, KOTOPBIH OYAET IIPOYHTAH IIPOrpaMMOH H3 IIPHOOpa 110 OKOHYAHHH ITHKIIA H3MEPEHHH.
[Ipu 3TOM 0O1IHI pa3zMep Oydepa JaHHBIX He MOKeT IpeBbIimaTh 131071 BEIOOpPOK Ha KaHaI.

[IO mmg ACK-3107 1O3BOISIET ITONINB30BATEN ITPOM3BOIBHEIM O0pa3oM YCTaHABIINBATh
pasMepsl MpeA3allHCH/ATIOCIIE3AIINCH. OTO O4YeHb YAOOHO, T. K. IO3BOIISIET HEe TOJIBKO BHJIETH
MPEABICTOPHIO CHTHaIa (O MOMEHTa HAaCTYIUIEHHS YCIOBHS CHHXPOHH3AI[MH), HO H B pPsJe
CIIy4yaeB, He TpeOVIOMMX TOAPOOHOH KAPTHHKH, — 5KOHOMHTH PECYPCH KOMIIBIOTEpPA H
VBEJIMYHBATh YacTOTY OOHOBIIEHHS KapTHHKH Ha MOHHTOPE OCIUUIOrpada ITyTeM CHIDKEHHS
pa3sMepOB 3aJIcHCTBOBAHHOH ITaMSITH.

CoxpaHeHHe JaHHBIX

CoxpaHeHHS COOpaHHBIX OCIIUIOIPAMM HCIIONIB3VETCS VYHHBEPCAIBHBIH TEKCTOBBIH
dopmar CSV (Commma Separated Values), KoTopbni MOKeT OBITh B JallbHEHIIIEM OTKPHIT Kak
CaMOH ITPOrpaMMOH OcCIUIorpada, TaKk H IFOOBIM TEKCTOBBHIM PeJaKTOPOM HIIH ITPOI[ECCOPOM
AIIEKTPOHHBIX TaOimal. Ilepex MaccHBOM JaHHBIX B (palil 3allCHIBAIOTCA KOMMEHTAPHI
MTOJIB30BATENSI H HACTPOHKH OCIfFUIIOrpada, 4To IO3BOISET MPHBS3aTh COXPaHEeHHBIE JaHHEIE K
a0COJIFOTHBEIM BEIMYHHAM.

Kpome 1mmdpoBoro coxpaHeHHS Pe3yIIbTaTOB H3MepPeHHH B (pOpMe TEKCTOBOIO (paiiia,

NOKYMEHT MOAMUCAH o0pakeHH S TTIOJTYYEHHBIX CHITHAJIOB. BB MOXKETE
INEKTPOHHOW MOAMNCLIO B (paiin B popmare BMP (Windows bitmap).
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 |
Bnapeneu: lLleBayxoea TarbaHa AnekcaHpoeHa 10 3alpPy3HIb B KaqcCIBC (bGHEl I‘pad)I]I{El AL
CHTHAJIOB.
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JlaHHBIE B pPEeKHME CaMOIMCI[A 3alliCBIBAIOTCS B HaHOOJIee SKOHOMHYHOM OHTOBOM
popmare.

B Hauvane dalina 3almckIBacTCs KOMMEHTAPHH ITOIb30BATENISL, HACTPOHKH OCIHIIIOrpada,
Jaree ITHITYTCS JaHHBIE 110 MEPEe UX ITOCTYIUIEHHA. [IpH HEOOXOMMOCTH MOXKHO IIpe0oOpa3oBaTh
IBOHYHEII (paiill B TOT Ke TeKCTOBBII (popmar «CSV», KOTOPBIH HCIIOIB3YeTCS IPH 3aIlHCH
JTaHHBIX B (paiyIbl B OOBIYHOM PeKHME.

[Ipu 3arpyske COXpaHeHHBIX JAaHHBIX, ITpOrpaMMa OCTAaHABIHBAeT TEKVIIHE H3MEPEHH,
BOCCTAHABIIMBaeT COXpPaHeHHBIe B (paille HACTPOHKH ITpHOOpa M oOToOpakaeT JaHHBIE
ocIprIorpada TOYHO TaK K€, KaK OOBIYHEIE H3MepeHHs. Jlamee BBl MOXKeTe ITPOBOJHTE C HHMH
TI00VIO JIOCTYIIHYIO B IporpamMme oOpaboTKy. [T mpocMorpa (aiIoB JaHHBIX CaMOITHCI[A
HCIIOJIb3YETCS BCTPOEHHEIE ITPOTPaMMHEIE CPEJACTBA, BEI3BIBAEMEIE C HHCTPYMEHTAILHOH TTaHEIH
camorriciia. C HX IOMOHNIpE0 BBl MOXeTe 3aIllycTHTh HIIH OCTAaHOBHTH IIPOCMOTP (paiiia,
IIepeMenaThCS BPYYHYIO 110 (haiiIy H PeryJIHPOBaTh CKOPOCTh €0 aBTOMAaTHYeCKOH ITPOKPYTKH.

OrnpeeleHne ITapaMeTPOB CHTHAlIA

Ilomp3oBatemro ACK-3107  JDOCTVIIHEI KYPCOPHBIE H3MEPEHHS, € BO3MOXHOCTBIO
OTOOpaXeHH S PasHOCTH MeXIY ABYMS KYPCOPaMI.

[IporpamMmMa mMeeT BBIJAIONMECS BO3MOKHOCTH  aBTOMATHYECKOTO  OIIPEIeIIeHHS
CTaHJApPTHEIX ITapaMETPOB HMITYIILCHBIX CHTHAJIOB.

Anammizarop mox. K-261 obecrieunBaeT OmnpeneseHHe CIeAVIOIMX ITapaMeTPOB. YaCTOTEI
Bpall[eHHs KOJeHYaTOr'0 Balla JBHIaTells M KYJIauKOBOI'O Bajla TOIUIMBHOIO Hacoca, o00pOTOB
Hayala U KOHI[A AEHCTBHS PETYIATOPAa YaCTOTHI BPAIIEHH I, YCTAHOBOYHOI'O YITIA OIEPEeKEeHH
BIIPhICKA TOIUIMBA, MAaKCHMAJIbHOI'O JABJICHMS BIIPBICKA TOIUIMBA. KpoMe TOro, ¢ ITOMOIIBIO
ITpHOOpa MOKHO OL[EHHTHh Ka4eCTBO PabOTHI PETYIIATOPA YaCTOTHI BPAIllEHHS H aBTOMATHYECKOH
MY(TEI OIlepeKeHHS BIIPBICKA TOIUIHBA.

[IpH mogkmoYeHHH K aHAIH3aTOPy OcLHInIorpada, 1o BHAY OCLHIUIOrPaMMBI JaBICHHS
HOIIOTHUTEIBLHO OMPEHEeIsIOTCSA. TEXHHYECKOEe COCTOSHHE HarHeTarelIbHOrO KilallaHa H
TUTYHIKEPHOH ITaphl, IIOJIOMKA IIPY/KHHBI HAarHeTaTeIbHOI'O KIallaHAa M IIPYKHHEBEI TOJIKaTels
IUIYHXKEPA, TEXHHYECKOE COCTOSHHE PacIBLINTEII (POPCYHKH. KOHCTPYKTHBHO aHAaIH3aTOp
(pucyuke 3.4) BEIIOIHEH B BHAE HACTOIIFHOIO IIEPeHOCHOr 0 IMTPHOOpa H COCTOHT H3 KOpITyca 5 H
I1accH 3, mpeoOpazoBaTens JaBIeHHS /1, OCBETHTEISA / H IIPOBOJA CETEBOIO ITMTAHNA 12,

KopIryc BBOIOIHEH H3 TOHKOIHCTOBOH CTalHd C PYYKOH 2 JuIg TiepeHoca mpubopa. Ha
IIACCH pa3sMEIEHEl BCE KOHCTPYKTHBHBIE 3JIEMEHTHI M BJIEMEHTHI 3IIEKTPHYECKOH CXeMbl. TakK,
Ha TIEPEeAHEH TIIAaHEIM IIMacCH PacIONOKEHBI. H3MEPHTEIBHBEIH TIPpHOOP 4, KHOIIOYHBIH
TIePEKITIoYATeNh 6 IS BKITFOUEHHS COOTBETCTBYIOMIEro M3Mepurens (800, 3000mm ™ 15, 40°;
200, 400 u o600 H_rcfcmz):, KHOITOYHBIH BKJIIOYATEIhL HM3MEPHTENS HaBJICHHS 7, KHOIIOYHBIH
BKIIFOUATEIL CETH 9, CHTHAJIbHAS JIaMIla 8 BKIIFOUEHHS CETH M PYyYKa PErVIIMPOBKH HMITYIILCA
CHHXPOHM3aIUH [ 0 AJ14 3aITyCKa BHEIIHHX YCTPOHCTB.

Ha 3amHEH CTEHKE pacIlolloOKEHBl pa3zbeMbl IS IIOAKIFOYEHHSA IIpeoOpa3zoBaTeIsd
IABIIEHHS, OCBETHTENSI H IIPOBO/Ia CETEBOIO IMTUTAaHUS, AeprKaTellsd MPeIOXPaHHTENS M THe3Ma I
CheMa BBEIXOJHBIX CHTHAIIOB (OCIHJUIOIPAaMMBI JABIIEHHS, HMITYIbCa 3aJepPKKH CTPOOOCKOIIa,
HMITYJIbCa 3aITycKa).

Ocpeturend (CTpOOOCKOIT) BKIFOYAaeT B ce0A JHH3Y, CTPOOOCKOIHYECKYIO JIaMILY,
KOHZ[EHCATOpP, HMITYJIbCHBII TPaHC()OPMATOP H IIEPEMEHHBIH PE3HCTOP, PErYIHPOBOYHAS OCh
KOTOPOI' O BEIBEJIEHA HAPYKY.

[IpHHIpIT gelcTBHS IIpHOOpa CIeAVIOIMHI. Biika IIpoBojga CeTeBOro ITHTAaHHS 12
BKIIFouaeTca B ceThb (220 B, 50 I'y), a mpeoOpazoBarelb AaBlIeHHS [/ K TOIIMBOIIPOBOXY
BBICOKOT'O JABJIEHHS BKIIFOUATENS C TTOMOIIBIO 3akMMa. Brimrouvarorcs kiasHinma 9 «CeTre» H
KJIaBHIIA / U3MEDPEHHS TaBIIEHH L.

ACKYMEHT NOAINCAH JIb  faBieHHs 1] BBIpaOaTbIBAeT HMITYIIbCHI

SNEKTPOHHOWM NOANMUCHIO
Ceprudbukart 12000002A633E3D113AD425FB50002000002A6 3a ogHH OO0OpPOT pPACHpPeJEIHTEIRHOIO Bajla
Bnapeneu! LeBayxoea TatbAHa AnexkcadapoeHa TOJIOKEHHE KOTOPOI'o COOTBETCTBYET MOMCEHTY

ke (BMT). B »TtoM ciydae II0 aMIDIHTVIE
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BEIpaOaThIBaEMBIX  ITpeoOpa3zoBaTelIeM HMITYIIbCOB MOJKHO  OIPeJelHTh JaBIEHHE B
TOIUIHBOIIPOBOZE, IIO BPEMEHHOMY ITONOKEHHID OTHOCHTEeIbHO BMT — yroa omnepexeHHS
BITPEICKA TOIUIMBA H IIO YacTOTe CJIeJOBAaHHS HMITYIIbCOB — 4YacTOTY BpallleHHs KOIEHYaTOro
Bajla JBHrarels. Bce 5TH IoOKa3aTellH CHHMAKOTCS C H3MEPHTEILHOrO IIpHOOpa 4 IIpH
COOTBETCTBVIOMIEM IIOIOKEHHH KIIABHIN IepeKiIrodarelsd 6. KpHBYIO H3MeHEHHS JaBIICHHS
MOJKHO HaOIIOJIaTh Ha SKpaHe MOJAKIIFOYeHHOT O K ITpHOOPY ocIpuIorpada.

C ITOMOIIBIO OCBETHTEIS OCYIIECTBIISIETCS CHHXPOHHOE IO CBEYHNBAaHHE METKH Ha IIIKHBE
H KOHTPOJIBHBIX METOK Ha KapTepe ABHTaTels B pesyimbTare cTpoOocKoImYecKoro 3¢ QeKTa
BpaIraroIascsa MeTka OyJeT Ka3aThCs HEITOABIIKHOM. Ecii METKH He COBMEIIEHEI ITPH HYIIEBOH
3aJlepKKe BCIIBIIIKH, HEOOXOANMO JOOHTHCS MX COBMEINEHHS ITyTeM PYYHOH PEeryIHPOBKH Ha
crpobockorie.  JIIHTEIPHOCTh  HMITYIbCa  (BCIIBIIIKH)  JaMIIBI  cTpoOockoma  OyaeT
IIPOITIOPIIHOHAJIbHA VYITIOBOMY CABHIY MEXAY HCTHHHBIM MOMEHTOM IIOJA4YH TOIUIHBA H

PETCYIHPOBOYHEIM, KOTOPOMY COOTBETCTBYVIOT METKH. Jlalee MMIIVILCBHI IIEPENAIOTCS Ha
H3MEPHTEIIBHEIHN IIPHOOP 4.

M3MepeHne [maBiIeHHS B TOIUIMBOIIPOBOJAE 4epe3 IIpeoOpa3oBarelb MgaBIeHHSI 11
ITPOH3BOJHUTCS HMITYIILCHBIM BOIIBTMETPOM C BBIJaYeH HHQPOPMAIMH Ha H3MEPHTEIbHBIH

IIpHOOP.

1.6. KOHTPOJIbHO-THATHOCTHYECKOE 000PY/I0BaHHE LI OIeHKH COCT OSTHHSA
AKKYMYJIATOPHBIX 0aTapei
Hosropozckoe IIPOH3BOACTBEHHOE oOBeJHHEHHE «ABTO-CITEIIOOOPYIOBAHHE »
pas3padoTalio JBa aKKYMYIISTOPHBIX IMpoOHHKa Mof. 2107 u 3108. IlepBrId npegHasHAuYeH IS
oIpeneIcHHI padboTOCIIOCOOHOCTH aBTOMOOWIBHBIX CBHHIIOBBIX CTApPTEPHBIX aKKYMYJIISTOPHBIX
OaTapeHr eMKOCTBIO 10 190 A-4 CO CKPBITBIMH MEK3JIEMEHTHBIMH COSQHHEHHSIMI, a TaKKe I
IIPOBEPKH BEJMYHHBLI HAMPSDKEHHS TeHEPaTOPOB HEIOCPedCTBEHHO Ha aBToMOOmIe. IIpubop

MoJ. 5108 cosmaH B3aMeH H3BEeCTHOH HArpy304YHOH BHIIKH JIB2 H YHHPHIMPOBAH ¢ IMPHOOPOM
2107,

Pucynox 3.5. Ilpobnux axxymynamopuuiii moo. 3107

C nmomomnpio nmpodHHka 2107 (pucymox 3.5) M3MepsIOT HalpsDKeHHE aKKyMYIISTOPHOH
OaTapeH IIOJ HArpy3KOH, SKBHBAIIEHTHOH II0 BEIHMYHHE CTAPTEPHOH. JOTHM OIPEIEISeTCs
HCIIPAaBHOCTEL OaTaper M CTEINEHbh €€ 3apsKeHHOCTH. Eciam crpenka ImpHOOpa IIOKaKET
HalpspkeHne 1o 8.9 B, To Oarapes HeHcIIpaBHaA (CHIIBHO pa3psiKeHa), eCIIH BBIIIE — HCIIpaBHA.
Ha 1xane HaHeCeHBI OTMETKH Ha HaIlpsKeHHe 8,9B.

[IpOGHHK COCTOHT H3 BOJILTMETPA, OJHOHN KOHTAKTHOH HOXKKH H IIYIIa, JBYX HarPy30UHBIX

rry

NOKYMEHT MOANWCAH I M3 KOHTAKTHOI'O INTHIPI, KOpIlyca H IIHYpa,
SNEKTPOHHOW MOAMUCHIO lammpspkeHHe, H3MepseMOe B aKKyMYVYIISITOPHOH
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 | HOMKK :HH[
Bnapeneu: Llebayxoea TateAHa AnekcaHopoBHa 3 y YL
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JImg TIPpOBEPKH aKKYMYIIITOPHOH OarapeH IIOJ Harpy3KOH KOHMAKMHYKO TaHnKy
3aBHHYHBAIOT JO YIIOpa. 3aTeM OCTpHe KOHTAKTHOH HOKKH IUIOTHO (IS cO3JaHHSI HaJeKHOIO
AIEKTPHYECKOI0 KOHTAKTa) IMPIKHMAKOT K IOI0KHTEIIbHOMY BBIBOJY ITPOBEPSeMOH OaTrapeH, a
IITBEIPE IIyIIa — K OTPHI[ATEIbHOMY. Jlepxkar Oarapero IIoJ Harpys3kKoH He Oojee S cC.
[IpobrrkoMm 2107 MOXKHO TakXKe H3MepHTh O J]C ImpoBepsaeMON aKKYMYIISITOPHOH OatapeH, ecim
ITPeIBAPHTEILHO OTBEPHYTH KOHTAKTHVYIO T'alKYy.

1.7. KoHTpPOJIbHO-JHATHOCTHYIECKOE 000PY10BAHHE /I ONpeJde/IeHHA TEXHHIECKOI0
COCTOSIHHS YIJIOB YCTAHOBKH KoJIeC aBTOMOOHJIeH

Ha npubGope «OITHKOHT» IIPOBEPSETCAd H B ClIydyae HEOOXOAHMOCTH PErYIIHPYETCH
B3aHMHOE ITapaJUIeIbHOE ITOIOKEHHE OCEH aBTOMOOHIII H HX IEPIIEHIHKYIISIPHOCTE IIPOIOIBLHOH
OCH aBTOMOOWISL, IS YETO HEOOXOMMMO:

ITPOEKI[MOHHBIE aIdlapaThl ITOBEPHYTh K 3aIHEH OCH, a 3KpaHBl C OIMOPHBIMH CTEPMKHSIMIL
BLIJIBHHYTH Ha OJMHAKOBYIO BEJIMUHHY H OCTPHSIMH OIIEPETh O IIEHTP KoJIeca,

KOHTPOJIBHBII CEKTOP ITPOEKIHOHHOIO armrapara HallpaBUTh Ha HIDKHIOK KAy SKpaHa ¢
JTHHEHHBIMH JIEIIeHHSMH, Pa3HOCTh B ITOKA3aHMSX ITPaBOrO M JIEBOIO KOJIEC, €CIH TaKOBas
HMEETCS, KOMIIEHCHPOBATH ITOBOPOTOM PYIIEBOI'O KOIIECA.

[Ipn ompegencHHH CXOXKIECHHS VIIPABIIEMBIX KOJIEC ITPOEKIMOHHBIM aIllapaToM
OTMpEHEIsAeTCSI pa3Mep Ha IIKale IepedHeil INTaHTH, 3aTeM IpHOOp IIOBOPAYMBAETCI H
OTCUHMTBIBAETCS pa3Mep Ha IIKalle 3aJHEH IITAaHTH, PA3HOCTh MEKAY H3MEPEHHBIMH 3HAYCHHSIMI
H OITPeJelIHT BeIIMYHHY CXOXKIeHH (PacXOKIeHH ) KOJIeC B MITIINMeTpax.

[Ipu mpoBepKe YITIOB pasBalia KOJIEC SKPaHbl YCTAHABIHBAIOTCS BIIEPEIH aBTOMOOHIISI Ha
PACCTOSHHM OQHOI'O METpa OT TOpIla IMPOEKI[MOHHEBIX armiaparoB. IlIkama sKpaHa C YITIOBBIM
IelleHHeM JONKHA OBITH B BEPTHKAIBLHOH TUIOCKOCTH. /[ M3MEpeHHS VITla pasBaia Kojeca
He00XOIHMO:

KOHTPOJIBHBIM CEKTOPOM IIPOEKIMOHHOIO aIlllapara B3STh 3a HYJIEBVIO TOUKY BEpPXY YIJIa
TPEYTOIILHOH KOHTPOJIBHOH METKH,

ITOBEPHYTH ITPOEKIMMOHHBIH aIlllapaT BOKPYT CBOEH OCH BHH3 H KOHTPOIIEHBIM CEKTOPOM Ha
VIJIOBOH IIKAJIE BKpaHa IIPOH3BECTH OTCYET 3HAYEHHS YITIa pa3Baja B IpaJgycax H CPaBHHTL €TI0
C PEKOMEHTOBAHHEIM 3aBOIOM-H3IOTOBHTEIIEM.

JITIs1 IPOBEPKH COOTHOIIIEHHS YITIOB ITOBOPOTA KOJIeC HeOOXOMHUMO:

C IIOBOPOTHEIX KPYIrOB 2 CHSTh (DHKCAI[HIO, YKa3aTelIH JOIKHEI OBITE B HYJIIEBOM
ITOIIOKEHHH VITIOBBIX ITIKAI,

BHYIPEHHEE KOJIECO aBTOMOOHIIA C ITIOMOIIBIO PYIIS IIOBEPHYTH BIEBO Ha yrom 20° 1o
IIIKaJIe IIOBOPOTHOTO KPyra,

OITPEMEIHUTH I10 IIKaJIe IIOBOPOTHOI'O Kpyra YIroj ITIOBOPOTA BHEIMHErO KOJIECa H CPAaBHHUTH
€ro ¢ HOpMaTHBAaMH 3aBOJ1a-H3T OTOBHUTEILS,

OIlepaliH ITIOBTOPHTE, ITOBOPAYHBaAS PYIIb B ITPOTHBOIIOIOKHOM HaITPaBIICHIH.

1.8. /ImarHocrnieckoe od0opyaoBaHHE /1M OIleHKH HCIIPABHOCTH TOPMO3HbIX CHCT €M
ABTOMOOH.IEI
Ha aBTOTpaHCIIOPTHBIX ITPEANPHATHSAX IIPHMEHSETCS POIMKOBEIE HCIBITATEIIBHBIE CTEHIBI
JUIS ITPOBEPKH TOpMO30B THIIa RH-3000.
CTeHJI CKOHCTPYHPOBAH II10 KIIACCHYECKOH CXEME CIJIOBBIX YCTAHOBOK ITOZOOHOIO THIIA H
BKIIFOUAET JIEBHIH H IIPaBELIN IIPHUBOJHBIE V3JIbI, KOIOHKY VIIPABIIEHHS, PACIIPEIeIHTEIbHBIN

AJIeKTpoIIKad.
JIEBBIHN IIPHBOJTHOM V3€II SBILIETCS 3€PKAIIBHBIM OTPaKEHIEM IIPABOI'O H COCTOMT K3 paMbl
ACKYMEHT [IOAMUCAH sM 7 (pucywox 3.7), BpallleHHEe KOTOPOIO C
ANEKTPOHHOWM NOANMUCHIO - 5 - -
CepTudpmkar: - 12000002A633E3D113ADA425FB50002000002A6 [IDKAFOINEN TIPHCTABKE 5, COSMHHEHHON My(DTOH
Bnapeneu: [ebayxoea TatbAaHa AnekcaHgpoeHa HEPE3 JHCKOBYIO JJIICKTPHYCCKYIO My[bT}" 3
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cooOr1raeTcsa OerOBRIM POIMKAaM [, COEIHHEHHEBIM MeXIY COOOH IIeMHON IepemaaueH 10. Mexnay
OGerOBBIMH POIHKAMH PACIIONOKEH CHTHAIBHBIH POITHK

bBeroBrle pomMMKH CcTeHJa ITPHBOAAICS BO BpallleHHe TpeX(asHBIM CaMOTOPMO3SIIHMCS
BIEKTPOABHIATEIIEM MOIIHOCTRIO 7.5 xBm 1ipu 1445 mun” . TIOHIDKATOMIAS ITPHCTABKA SBJISETCS
OTHOCTYIIEHYAaTOH 3yOUaToH IlepemadeH ¢ IPSIMO3YOBIMH IINECTEPHSAMH, YCTAHOBJIEHHBIMH B
YYTYHHOM KOPITYCe, KOTOPBIH OJHOBPEMEHHO SBISETCS KOPIIYCOM IIOAIIHITHHKA KOXyXa
peaykropa. PeIyKToOp BEREIIIOJIHEH B BHAE ABYXCTYIIEHYATOH IIEpPedauyd ¢ IIPSIMO3YOBIMH
IIECTEPHSAMH, YCTAHOBJIEHHBIMH Ha IIOAIIMITHHKAX KaueHHS B UYYT'YHHOM KOXKyxe. OITOpH

MOAINNITHHKOB KOKyXa — KadarolHecs. K KopIycy peaykropa ITPHKPEIUIEHO PeaKTHBHOE
wiedyo 9, JelCTBYIOIee Ha TOIKATeldb PeaKTHBHOIO TIOPINHS, PacIIOIOKEHHOTO B

THAPOIMIHHApe. JlaBlIeHHe JKHJIKOCTH B IMIHHApPE IIOJ JeHCTBHEM pPeaKTHBHOIO IDIeYa
nepeiaeTcs MO0 MarHCcTPalIH Ha MaHOMETP S, OTTpaJyHPOBAaHHBIH Ha YCHIIHE TOPMOIKEHH L.
| | I
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|
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Pucynox 3.7. Cxema POJIMKOBOI'O HCIIBITATEIILHOIO G-TEH,I[EI_RH-3 000 (ITHP)

PaGoTra poOIHKOBOrO CTEHJA IPOXOMHT TakK. 3aTOpMakHMBaecMOE KOIIeCO aBTOMOOHIII
IIPHBOAUTCS BO BpallleHHE POJIMKAMH, IIPH 3TOM Ha KOJIeCO IepelacTCs aKTHBHBIN BPAIaFOIIHI
MOMEHT, PaBHBII KPaTKOBPEMEHHOMY TOPMO3HOMY MOMEHTY Ha (PPHKI[HOHHBIX HaKJIaJKax
TOPMO30B MOMEHT cO3JaeTcsa Omarofgaps CHIAM CIEIUIEHHS Ha KOHTAKTHBIX ITOBEPXHOCTSX
MeKIY POIHKOM H IIMHHOH. TOpMO3HOEe YCHIIHE, AEHCTBYIOIIEE IT0 OKPYKHOCTH POJIMKA, CO3QAET
BPAIAFOIMHA MOMEHT, HArpyKaroIlHH BBIXOAHOH Bal peAyKropa. 110CKOIBKY BBEIXOJHOH Ball
pPEeoyKTOpa HarpyXaercs MOMEHTOM B HECKOIBKO pPa3 MEHBIIMM H HAIPaBICHHBIM B
IIPOTHBOITOIIOKHYIO CTOPOHY, Pa3sHOCTh STHX MOMEHTOB JONKEH BOCIIPHHHMATL KOPITYC

PEAYKTOPaA, YCTHHGBHEHP[BIﬁ Ha KaY4rhOIIIXCHa OITOpax Had o0IeH OCH BXOIHOI'O H BBIXOJIHOI'O
pamne Ha roammrre rmurrnemmauunra v vanmuey np1yara CO34acTCs PEAKTHBHOE YCHIIHE, KOTOPOE

OJOKYMEHT MNoarivcAH -

INEKTPOHHON noanuckeo YPHICEHD, CO3JdBdfd JABIICHHE B I'HAPABIHYCCKOH

Ceptudmkat: ~12000002A633E3D113AD425FB50002000002A6 1M1 BEISEIBAET IIPOITOPIIOHAIIFHOE H3MEHEHHE
Bnapeneu; ebayxopa TatkAHa AnekcaHapoBHa €HHS YKa3aTells TOPMO3HOTO YCIITHSL

MeiicTBuTeneH: ¢ 20.08.2021 o 20-08 2022 Ha creHie RH-3000 crexyromrumit:



IIPOBEPHTh COCTOSIHHE IIIMH H JAaBIEHHS BO3AyXa B HHX, ITPH HeOOXOMHMOCTH ITPHBECTH B
COOTBETCTBHE C HOPMAaTHBAMI,

TIPOBEPHTH XOJI MeJaH TopMo3a (IIpH Ha)KaTHH IleJalH TOpMO3a JI0 0TKa3a pacCTOSHHE OT
Hee JI0 IToJIa Ky30Ba JOIIKHO OBITh He MeHee 20% ITOITHOro Xo/a Ieiaim);,

IIOCTAaBHTh AaBTOMOOHMJILF Ha CTeHJ TakuM oOpa3oM, 4YTOOBI KoJleca TIlepeJHell OCH
PAacCIIoIaraialch Ha POIHKax, a IIPOOIIbHAS OCh aBTOMOOIIIS ObIjIa ITaparuiellibHa OCH POJIMKOB,

HaXKaTHeM KHOIIOK «IIyCK», pacloloXKeHHBIX Ha VIIPaBISEMOH KOJIOHKEe, BKIIFOYHTH
ITPHBOJHBIE IBHTATEIIH,

He Ha)KHMas Ha TOPMO3HYVIO Ilefaib, HaOMmoaaTh 3a MOKa3aHHsIMH YKa3aTelleH TOPMO3HOIO
YCIIHS, €CIIH IOKa3aHHA OONIbINE JOITYCKAaeMbIX TEXHHYECKHMH YCIIOBHSAMH UIS JaHHOI'O THIIA
ABTOMOOHIIS, TO H3MEPEHHE IIPEKPAaTHTh M HAIPaBUTh aBTOMOOHIF Ha TP, Tak KakK IIPpHYIHOH
5TOr0 MOI'YT OBITH HEHCIIPAaBHBIE IIOMIIHMITHHKH KOJIEC HJIH OTCYICTBHE 3a30pOB MEKIY
KOJIOJAKAMH H TOPMO3HEIMH OapabaHaMI,

IJIABHO HaXHMaTh Ha TOPMO3HVIO Ilefallb, HaOIrogass 3a MaKCHMAIbHBIMH ITOKa3aHH M
IPHOOPOB, VKa3hIBAIOIIMX TOPMO3HBIE VYCHIIHMS JIEBOTO M TIIPaBOrO KOJIEC B MOMEHT
BBIJIABIIMBAHH I KOJIIEC H3 POJIMKOB;

H3MEPEHHS BHIMIOJIHUTE TPH Ppasa, OIPEAEIHTh CpeaHee 3HAUeHHe M CPaBHHIL C
HOpPMaTHBaMH JIJIS1 JAHHOI'O THIIA aBTOMOOMIISL

AHAJIOTHYHO OIPEAEIISIOTCS TOPMO3HBIE YCHIHS JJIS1 KOJEC 3aJHEH OCH.

[Io TakoMy JKe TIIPHHIMITY padoTaeT CTeHJ IS HCIBITAHHI TOPMO3HBIX CHCTEM
apToMOOmIIEn MOI. K-208M.

CreHg obecneuHBacT H3MEPEHHE CIIe VIOIHX IIapaMeTPOB:

TOPMO3HOH CIJIBI, Ppa3BHBAeMOH Ka’KIbIM KOJIECOM aBTOMOOHII,

VCHJIMS, IIPHKIAABIBAEMOr0 K TOPMO3 IeJalM, BpeMsa cpabaThIBaHHSI TOPMO3HOIO
IIPHBOA, OAHOBPEMEHHOCTE CpadaThIBAaHH A TOPMO30B KOJIEC OJHOH OCH.

1.9.11pons3BoaACTBeHHBIH EPCOHA ABTOTPAHCIIOPTHLIX IPEINPHATHHA H KOHTPOJILHO-
JHATHOCT HYECKAs ANNaparypa, oleHHBAIIIAA COCTOSAHHE OPTraHH3AIHOHHO-
TEXHOJIOr HIECKHX nmpoueccos B 30HaX TO n TP

[IpOH3BOACTBEHHBIN  IIEPCOHAJI  ABTOTPAHCIIOPTHBIX  IIPEANPHSATHH M CTAHI[H
TEXHHYECKOrO0 OOCIIYKHBaHHSA aBTOMOOMJIEH, 3aHATHIH Ha BROIONHeEHHH TO u TP momsHzKHOrO
COCTapa, IIOMHMO 3HAHHH M TIIPAaKTHYECKHMX HABBIKOB PpaboTEl ¢ JHAarHOCTHYECKHM
00OpYIOBAHNEM, OIPEACIIIIOIMM COCTOSHHE 3JIEMEHTOB aBTOMOOWIEH, JIOIDKEH VMETh
TITONTB30BAThCS KOHTPOIIFHO-AHATrHOCTHYECKOH HH(POPMAIMOHHOMH aIlapaTypoii, ITOKa3bIBarOMIIeH
COCTOSIHHE ITPOH3BOJICTBEHHEIX ITporieccos Ha ATII.

PacCMOTpHM KOHTPOJIbHO-JHArHOCTHYECKYIO aIlllapaTypy, OLEHHBAIOIIYIO COCTOSHHE
OpraHH3aIl[HOHHO-TEXHOJIOTHYECKHX IIpoleccoB B 30HaX TO m TP M Ha IpPOH3BOACTBEHHBIX
yyacTKaxX B peallbHOM BPEMEHH, Ha OCHOBE pPa3palorToK BlIaguMHPCKOrO ITOIHTEXHHYECKOI'O
HHCTHTVTA.

PabGorasgs Ha 10CcTax II0 TEXHHYECKOMY OOCIYKHBAHHIO M TEKVIIEMY PEMOHTY
aBTOMOOHIIEH, IIPOM3BOJICTBEHHEIE padoule MOIDKHBI 3HATh, BO-TIEPBBIX, XapaKTep OTKasza IO
KOHKPETHOMY aBTOMOOHIIIO, BO-BTOPBIX, HOPMAaTHB BPEMEHH Ha BBIOIOIHEHHE TeX IIH HHBIX
orepari OOCIYKHBAaHHSI H PEeMOHTa H, B-TPETBHX, CKOJIBKO BPEMEHH OCTAETCS JO KOHI[a
3aBEPIIEHHS TEeXHHYECKHX BO3ASHCTBHH II0 JAaHHOMY aBTOMOOHIIO. OTOH I[EIH CIIYKHT
G]‘[EI_[HEIJ]LHGE: IIHarHOCTHYECKOe yﬂTmecTBﬂ 3aIar0Ias YacTh KOTOPOI'O PACIIOIOKEHA B I[EHTPE

,ELDI{YMEHT HD,EI,TTHCAH [FICTICTYUC]Pd, 4 IH(l)DpI%IEH.[HDHHﬂH Ha KaXKIoM H3 ITocToB 1O H

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6
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IIPOH3BOJICTBA IO KakaoMmy Iocty TO (TP) 3amaeT HeoOXOAHMYH HH(OPMAIHIO, KOTOpas
00O3HAYaeTCd Ha IIOCTOBOM JHCIDIee. TakuM oO0pa3zoM, IIepcoHaln, paldoTaroliil Ha IIOCTY,
BOCITPHHHMAET I10 JaHHOMY aBTOMOOHIIO IH(P OTKa3a H BpeMsd, OTBOAHMOEe Ha BBIITOITHEHHE
pador TO (TP). Ilpn mpocpouke BpeMeHH HHIHIIHPYETCS 3HAK «—» H HapacTaloIlee BpeMsd
ITpocpoukH. IIpH cxXoze aBTOMOOHIA C IIOCTA CYETYHK aBTOMAaTHUYECKH OCTaHABIIHBAETCAL.

[ToCcTOBOI AHUCIUIEH ITO3BOIISET ITPOH3BOACTBEHHOMY IIEPCOHANTY IIPHHHMATh OIEPaTHRHEIE
pPEIlleHHS II0 CBOEBPEMEHHOMY BBIMIOJIHEHHIO 3aJaHHOIO HOPMAaTHBA II0 TeXHHYECKOMY
OOCITYKHBAHHIO WIH TEKYII[EMY PEMOHTY aBTOMOOHIIEH.

[JoMuMO HH(pOpPMAIIHH O XOJe TeXHOJOTHYECKOro Imporecca Ha mocrtax TO u TP
IIPOH3BOACTBEHHBIE padouHe MOIDKHBI 3HATh OIEPaTHBHOE 3aJaHie H TeKVIIee BHINIOIHEHHE
IUIAHOBBIX IIOKA3aTeleH ITPOH3BOACTBEHHBIMH Y4YaCcTKaMH, ITOIIOIHEHHE BOCCTAaHOBIIEHHBIMH
y3llaMH H arperaTaMH ITPOMEKYTOUHOI'O CKIIafa, a TaKKe HalIHyHe 3allaCHBIX 4YacTeH Ha
I[EHTPaJIbHOM CKIIA/JIE.

Ha oOCHOBe H3IO0XKEHHOIO IIOSBHIACh HEOOXOAHMOCTH B CO3JaHHMH TpPeX BHIOB
KOHTPOIIBHO-THATHOCTHYECKHX  CPeJCTB C  BO3MOXKHOCTBIO  TIOCHEAVIOINEH  IIEpefauyi
HH(QOPMAIIHH II0 ITPOH3BOJICTBEHHBIM ITOAPA3JICTIEHHSIM IIPeIIIPHITHS. IIepBOe — YCTPOHCTBO
KOHTPOIIS 3a BBIJAYeH IHCIIETYEPOM ITPOH3BOJCTBA IIIAHOBBIX 3aJaHHII IIepPCOHANIY KaKIOIO
I[eXa II0 HAaHMEeHOBAaHHMSM arperaroB M II0 KOIMYECTBY BOCCTAHOBIEHHBIX SIEMEHTOB.
YCTPOHCTBO TIIO3BOIIET TakKe OIlEPaTHBHO KOHTPOJIHMPOBaTh TeKyinee ((paKTHYeCKOE)
BBITIOJIHEHHE TIJIaHa, BTOPOE — YCTPOHCTBO KOHTPOJIS HAITHYHSA OOOPOTHEIX arperaToB H Y3JI0B Ha
IIPOMEKYTOUHOM CKIIaJle ¢ Ilepefaded HH(QOPMAIIHSI KIAJOBINHKOM CKIaZa JHCIIETYEPY
ITPOM3BOJACTBA, TPEThe — YCTPOHCTBO KOHTPOIIS HAIHYHMS 3allaCHBIX YacTeil Ha ILEHTPaIbHOM
CKIIaJie, TIOMIOMHIEMBIX 3a CUET IMPHOOPETEHHS HOBBIX B CHAOKAIOIIHX OpraHH3alHsIX.

JI1s BRIIAaUH IPOH3BOACTBEHHOMY IIEPCOHAIY LIEXOB IUTAHOBBIX 3aJaHII M OIlepaTHBHOIO
KOHTPOIIS 3a XOJOM BBIIIOIMHEHHS IUIaHA VYV JHCIETYepa IIPOH3BOACTBA HMEETCS IIYIIbT
yVIIPaBIEeHHS, aHaJOTHYHble HH()OPMAI[HOHHEIE ITYIHTHI HMeEIOTCSI B IexaxX (ydYacTKax).
Jlucnietuep HaOHpaeT Ha ITYIbTe (KOOHPYeT) HYKHBIH IleX, MapKy aBTOMOOHJIISI, HEeHCITPABHbBIE
3JIEMEHTHI aBTOMOOWIIS M HX KOIMYECTBO, T. €. BBIJAET IEPCOHANIY IieXa 3aJlaHHe Ha cMeHY. Ha
I[eXOBOM ITIVIIbTE B IIaMITH XPaHHTCS MapKa aBTOMOOMIIS, HEHCIIPaBHBIE BJIEMEHTHI, HX
KOIMHYeCcTBO. [lo Mepe BBITOTHEHHS 3aJlaHHS TeM HIH HHBIM I[eXOM, OpHTagHpoM (padouriM)
3aHOCHTCS B ITaMSITh ITyIbTa (PAKTHUYECKH BBITIOIHEHHas pabora. /[ onepaTHBHOM ITPOBEPKH
HCIIOJHEHHS IIJIaHa JHCIIETYEP HA CBOEM ITYIIBTE HAXKHMAeT KHOIKY «OIpoc» H IO KaXKIOMY
I[eXy Ha IH(QPoBOM Tabi1o oToOpaxkaeTcs HeoOXomumasa HHpopManmd. [Ipn HeoOXOZHMOCTH K
CHCTEMe IIOAKITIOYAeTCS IMQpoIevyaTarolee YCTPOHCTBO, IIO3BOILTIONIEE HaKaIlIHBaTh
HH(}OPMAIIHIO 3a OIpelielIeHHOe KalleHJapHOe BpeM.

BHeapeHHE pacCMOTPEHHOM ITOACHCTEMEBI ITO3BOIIIIIO. HMETh OOBEKTHBHYIO KOHTPOJIbHO-
THArHOCTHYECKYIO HH(OPMAI[HIO O 3armacax IIEHTpaJbHOIO CKJIaja B OTJeNe CHaOKeHHST,
IIPHHIMAaTh OIEPAaTHBHBIE PEIeHHSI paOOTHHKAaMH OTJiela CHaOKEeHMS O IIOIOIHEHHH 3allaca,
HCKIIFOUHTh HeHVKHBIE, B JAaHHOM CIIyyae, HEIOCPEICTBEHHBIE KOHTAKTHI IIepCOHalla, T. €.
YBEJIHYHTh JOIIO IIPOH3BOAHTEIHLHOIO BPEMEHH, ITPOBOAHTL OOBEKTHBHBIH aHAIM3 COCTOSHIHSA
3araca M ero IIporHOo3HpoOBaHHE, O0JIErYHTh TPV KIa OBIIHKOB.

[ IpOM3BOACTBEHHEIN ITIEPCOHAI, 3aHATHIN HA BBITIOIHEHHH TEXHHYECKOrOo OOCITYKHBAHIS H
TEKYIIEr0 PeMOHTa aBTOMOOHIIEH, Ha OCHOBE KOHTPOIIBHO-ZHArHOCTHYECKOH HH(OPMAIHH O
COCTOSIHHH TEXHOJIOTHYeCKOro IIpoIlecca M 3araca 5SIEMEHTOB IIPHHHMAET PeEIleHHS O
HEeOOXOAMMBIX TEeXHHYECKHX BO3JEHCTBHAX Ha IIOABIJKHOH COCTaB aBTOTPAHCIIOPTHOIO
TTPEIITPHSITHS.

OJOKYMEHT rNoarinCAH 6Kl
SNEKTPOHHOWM MOANMUCLIO
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IIHJIHHIPOTIOPIIHEBOH IPYIIILL JBHUT AT IS,
3. JlmarHocTHYecKoe 000pYAOBaHHE JJIS aHAJIM3a TOIUIMBHOH ararapaTypel
IBUTATEIIEN aBTOMOOHIIEM.
4. 'opu3oHTanbHas pa3BEPTKA.
5. I'maBHOe OKHO ocIIIIIorpada.
0. KOHTpOIIBHO-IHAarHOCTHYECKOEe O00PYIAOBAHHE JUIS OI[EHKH COCTOSHHS
AKKYMYJIITOPHBIX OaTapeH.
7. KOHTPOIIBHO-IHAarHOCTHYECKOe 000PYIOBAHHE IS OITPEIEIIEHHS
TEXHHYECKOI'O COCTOSHHU S YITIOB VCT aHOBKH KOJIEC aBTOMOOIIEH
8. JlmarHoctiyeckoe o00pyAOBaHHE IS OI[EHKH HCIIPABHOCTH TOPMO3HBIX
CHCTEM aBTOMOOHIIEH.
9. IIpon3BOACTBEHHBIH IIEPCOHAN aBTOTPAHCIIOPTHBIX ITPEAITPHATHI H
KOHTPOJIbPHO-THATHOCTHYECKAS armrapaTypa, OL[EHHBAIOIasd COCTOSHHE
OpraHM3aIH OHHO-TEXHOIOTHYECKHX ITpoIieccoB B 30HaX TO u TP

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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JIabopaTopnas padoTa 2

Tema: O0opyaoBanHe JJ15I MO€YHbIX padoT

I{ens padbomer: N3y4UTHL 00OPYAOBAHIE TS MOSUHBIX PadoT.
3HaTh:

® BHIBI H THITEI aBTOMOOIIIBHOI'O 0OOPYIOBAHHSL, OCHOBHBIE TEHIEHIMH Pa3BHTHS €I'0
KOHCTPYKIITHH B PoccHH 1 3a pyOeKoM,
® HasHaueHIe, YCTPOICTBO H IIPHHIMITH JeHCTBHSI Pa3IYHBIX MEXAHH3MOB H CHCTEM
000PYIOBAHHSI aBTOMOOHIIBHOI'O CEPBHCA,
e TpeOGOBAHIS IPEIbIBIIEMBIE K MEXaHH3MAM H CHCTEMaM 000PYIOBAHIS COBPEMEHHOTO
aBTOMOOHIILHOT'O CEPBHCA
TIPHHIINIIBL JeHCTBH S Pa3IMUHbIX CHCTEM 000PYIOBaHHA aBTOMOOHIIBHOTO CEPBHCA,;
YMeTh:
® CaMOCTOSATEILHO OCBAHMBATh HOBBIE KOHCTPYKIIMH COBPEMEHHOI'O 000DV OBAHHT,
® OIEHHBaTh TEXHHYECKHII YPOBEHb KOHCTPYKIMIT OOOPYZOBAaHHSA ITPHMEHSIEMOIO Ha
CTO;
® OpraHH30BBIBATH HCITBITAHHS aBTOMOOIIIEIHl C IEIbIO OIIPeleNIEHHsI IIOKa3aTelle
HKCITTyaTaI[HOHHBIX CBOICTE Ha COBPEMEHHOM O0OPYIOBAaHHH CEPBHCA;

OLIEHHBATh TEXHHYEeCKHH YPOBeHb Y4acTKOB CTO H IIpOrHO3HPOBATh ero 3(P(eKTHBHOCTE B
3aJJaHHBIX YCIIOBHSX SKCILITyaTal[HH,

Baagersn:
 I[IPHHIMMIIAMH  JeHCTBHS Pa3IHYHBIX MEXAHH3MOB H CHCTEM OOOpYIOBaHMS

aBT OMOOHIIbHOT O CEPBHCA,
e CITOCOOHOCTRIO K pﬂﬁDTE B MaJIbIX HHXCHCPHBIX I'PVIIIIAX,

e METOZHKAMH O0e30ITacHOH paOoTHl H IPpHEMAaMH OXPaHEI TPyAa

YMEHHEM OIEHHBATh TEXHHYECKHUH YPOBEHD KOHCTPYKI[II OO0PYAOBAHIS IIPHUMEHSIEMOTO Ha
CTO

Teo PETHYCCKAH YaCTh.

YOOpOYHO-MOeYHBIE PA0OTEL, 3TO OAHMH H3 HaHOOJee TPYAOEeMKHX IIporeccoB TO
aBTOMOOHIIEH, C BEChbMa HeOIaroIpHAITHEIMH YCIOBHAMH TPY/Ia Ha ITOCTaX MOHKH H YOOPKH.

MoeuHsie paboTel IPOBOMATICS B ILEIX IIPHAAHHS YHCTOIO BHEIIMHETO BHAA
aBRTOMOOHIIIM. KpoMe TOro, KaueCTBEHHOE ITPOBEIAEHHE MOEYHBIX pador mpH EO 1mo3BoIseT
CBOEBPEMEHHO YIAISATh C IIOBEPXHOCTEH aBTOMOOHIEH He TOIBKO LI H I'PS3b, HO M HAJIETHI
COIIH M JPYTHX arPECCHBHEIX BEIeCTB (HCIIONb3YEMBIX, HAIIPHMED, JJIS 3al[HTHl OT TOJI0IeAa Ha
noporax), marHa or I'CM, Ouryma B T. II. TeM caMbIM coXpaHsIeTcS OKpacka Ky30Ba H
3HAUHTEIPHO YMEHBINAETCS KOPPO3H I MeTalllIa, a TaKKe 00eCIIeUHBAIOTCS JIYUIIHE YCIOBHS IS
ITOCTIEAVIOMIMX oneparpi 1o 1O H peMOHTY aBTOMOOHIIEH.

[Io croco0y BBIITOMHEHHS  Pa3iIH4YalOT: PYYHVIO, IOJIYMEXAHH3HPOBAaHHYIO H
MEXAHH3HPOBAHHYIO MOHKH. CI1oc00 MOHKH BEIOHPAETCS B 3aBHCHMOCTH OT MOIIHOCTH ATII H,
COOTBETCTBEHHO, CYTOYHOH IporpaMmel o EO. B HeOGompimx rapaxax IpeoOnagacT B
OCHOBHOM pPYYHasl MOHKa, B CpeAHHX M KPYIIHBIX ATII IMOsBISeTCS BO3MOKHOCTE BHEAPEHHS
MEXaHH3HPOBAHHEIX MOEUYHEIX YCTAHOBOK Pa3IMYHOIO THIIA, BIUIOTH IO aBTOMAaTH3HPOBAHHBIX
MOEYHBIX KOMIUIEKCOB Ha ITOTOYHBIX JIHHHSX, C HCIIOIL30BAHHEM BBICOKOIIPOH3BOMAHUTEIIBHBIX

AOKYMEHT MOANUCAH STOPHOrO (MHOTOKPAaTHOI'O) HCITOIb30BaHU S ITIPH
ANEKTPOHHOW NOAMUCHIO
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Tak mpH MOHKE T'PY30BBIX aBTOMOOWIEH M CHIIBHO 3arpPsS3HEHHBIX MECT JIETKOBBIX
aBTOMOOHJIe H aBTOOYyCOB (HaIpHMeEpP, JHHIN Ky30BOB) HCIIOJIB3YKOT YCTAHOBKH CTPYHHOTIO
THIIA, C IIOJayeil CHIBHOH CTPYH BOJBI Yepe3 MHOIOYHCIIEHHBIE COIUIa H (DOPCYHKH. [[11 MOHMKH
KY30BOB JIETKOBBIX aBTOMOOMIIEH, aBTOOYCOB, aBTOMOOHIIeH-pe(ppHKEPATOPOB, aBTOIIOE3OB C
TEHTOBBIM ITOKPHITHEM M T. J. HCIIOIB3VIOT INETOYHBIE YCTAHOBKH, OOHIIBHO CMayHBacMEIE
MOIOIIIMM PacTBOpOM. MHOrAa s clielaIH3HpOBaHHOIO TIEPEABHKHOIO COCTaBa IIPHMEHSIOT
KOMOHHHPOBAHHEBIE CTPYHHO-IIICTOYHBIE KOHCTPYKITHI.

MexXaHH3HPOBAHHBIE MOEYHBIE YCTAaHOBKM MOI'YT MOHTHPOBATHCS Ha IIOCTAX MOMKH
CTallHOHApHO. OIHAKO IMHPOKO HCIIONB3VIOT M IIEPEIBHKHBIE YCTAHOBKH C KaTyYHMH I10
CIIeI[HaIbHBIM  HAIpaBIISIOINNM HecyIIMMH paMamMH  (darme Il-oOpasHoit  dopmel), co
CMOHTHPOBAHHBIMH Ha HHX MOIOIIMMH pabOYHMH OpraHaMH B BHJIE IIETOK IIH TPYOOITIPOBOLOB-
KOJUIEKTOPOB C COITJIAMH.

B KOMIUIEKT MOEYHBIX YCTAHOBOK BXOJST Pa3lIMUHBLIE JOIOIHHUTEIBHBIE YCTPOHCTHA,
HaITpHMED, IS MOHKH JFCKOB KOJIeC, JUIS 00yBa KY30BOB B IEIIIX YAAJIeHHSI BIIarH (CYIIKH),
HACOCHBIE YCTAaHOBKH IS ITOJAYH BOJBI H3 Pe3ePBYapOB-OTCTOHHHKOB H T. JI. BCe B3TH BOITPOCHL,
a Takke 3apyOe’KHBIH OIBIT MeXaHH3al[HH YOOPOUHO-MOEYHBIX PadoT, ITO3BOJIFOINMI IIPH
OTJIMYHOM KaudecTBe PaboT 3HAUMTEIBHO COKpallaTh OOIIYIO TPYAOEMKOCTh H 3HEPro3arparhl,
OVAyT IMOAPOOHO PaCCMOTPEHBI HHXKE.

Kpome Toro, OyaeT ImpeacTaBiIeH LIENBIH PsI HOBEHIIMX MOJECICH MEXaHH3HPOBAHHOIO
MOEYHOTO O0O0OpYAOBAaHHSI OTEYECTBEHHOI'O IIPOM3BOJACTBA C ITPHHIMITMAILHO HOBBIMH
KOHCTPYKTHBHBIMH  PEIEHHSMH, OOIAJarolero0 BBICOKOH  ITPOM3BOAUTEIIFHOCTRIO  IIPH
MHHHMAJIBHEIX 3Heprosarparax, OTBEYAIOIEr0 COBPEMEHHBIM MeKIYHAPOIHBIM CTaHAapTaM H
OTJIMYAFOIIETOCS TIOBHIIIIEHHOH VHHBEPCAIILHOCTBIO, T. €. BO3MOXKHOCTBIO OOCIIYKHBAHHS, OT
JIETKOBBIX aBTOMOOMIEH M aBTOOYCOB JIO aBTOIIOE3MOB, C IIOMOINBIO OJHOH MOJIEIH
O0OPYIOBAHNS, IMPHYEM C OJHOBPEMEHHOH MOMKOH KaK KY30Ba, TaK M CHJIBbHO 3arpPsA3HEHHBIX
ITOBEPXHOCTENH B TPYAHOIOCT YITHBIX MECTaX.

2.2. OdopyaoBaHue VI PYYHOH MOIKH AaBTOMOORI€El

[Iletka (puc. 1.) ¢ MOABOAOM BOJEI Uepe3 PYKOSATKY HCIIONMB3YETCS JIIS BHEIIMHEH MOMKH
KY30BOB BCEX THIIOB. CBEMHBIH HACAJOK CO INMETHHONH, CHAOKEHHBIH OTBEPCTHAMH JUIS ITPOXOAa
BOJ(bl, HABOPAUYHBAETCS Ha TPYOY VIIIHHEHHON PYKOSTKH C PE3HHOBBIM UEXIIOM, CIIYKAI[HM JUIS
TepMom3oIsy. [1]eTka cHaGXKeHa ITYIIEPOM IS KPeIUIEHHS ITOABOISIIET O IIIIAHTa H KPaHOM.

YCTaHOBKA JUIS PYYHOH IIUIAHTOBOH MOHKH aBTOMOOIIIEH BCEX THIIOB H, B IIEPBVIO
OYEPESL, CHIBHO 3arpsS3HEHHBIX MECT CHH3Y aBTOMOOwIeH. 3a00op BOALI ITPOH3BOAHTICS M3
OUHCTHBIX Pe3ePBYapOB-OTCTOHHHKOBR C ITOMOIIBIO IIUIAHTA C CETYATHIM (PHIILTPOM. B KOMITIIEKT
YCTAHOBKH BXOJAT IUIAHTH ¢ ABYMS MOEUYHBEIMH ITHCTOJIETAMH C PETYIMPYEMOH CTPYEH BOJIEBI -
OT KHHXKAJILHOTO THIIA JO BeepooOpa3sHOro, MCIIOIB3YEMOIO IJIS OKOHYATEIIRHOIO OOMEIBa
apToMOOMIIEH. Ha paMe yCTaHOBKH CMOHTHPOBAH 3JIEKTPOABHIATEIL MOIIHOCTBIO 7,5 KBT, Bal
KOTOPOro uepes My(pTy CBSI3aH C €JHHBIM BallOM ITITHCTYIIEHYAaTOIO Hacoca BHXPEBOI'O THIIA.
Kaxnmas crynmeHp Hacoca (puc. 2,6) IpeiacTaBiIsgeT co0OOH KaMepy CO BCAacChIBAIOIIHM H
HarHeTaTEeIbHBIM JHCKAaMH. Bce CTYIIEHH CBS3aHBI MEKAY COOOH IPOXOMHBIMH KaHaIaMH, H
KakJas cTYIeHb IPH paboTe MoBBIIaeT AaleHHe Ha 0,3 MIla (3 krc/cm”). B urore maBieHne
Ha BheIXOJe JngoctHraer 1,5 MIla (15 krc/cM ), T.e. Ha KaXIbIH IIHCTONIET ITPHXOJHTCS
ONTHMAJIFHOE JaBIeHHe JJIg 3TOro THiia Moek - 0,75 MIla (7.5 I{rcfcmz).

YcTaHOBKAa OTEYeCTBEHHOrO NpoH3BOACTBA M-125 (puec. 3.) obecliedyHBaeT BBICOKOE
naBleHHe 10 6,5 MIla (65 Krc/cM™), KOTOpoe JOCTHTAeTCs ITyTeM HCIIOTB30BAHHS CIIEIIHATTFHOTO
Hacoca IUIYHKEPHOIO THITA, CMOHTHPOBAHHOI'O BMECTE C 3JIEKTPOABHIATEIIEM MOIMHOCTHIO 2,2
KBT B KOXVX€e Ha TelleKKe. B KOMITIIEKT BXOonsar OGapadaH ¢ caMOHAMATBHIBAFOIIMMCS IIUTAHTOM H

AOKYMEHT [1OANUCAH > HacaJKaMH I KHHKAIbHOI H BeepooOpasHoil
SNEKTPOHHOW NOAMWUCHIO |
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B 3apyGexHBIX 00pasijax HCIIONIB3YIOT MaporeHepaTopsl (pHC. 4) ¢ HarpeBOM BOJEIL 0
a
140°C, 4yTo MO3BOISAET IONYYHTh JaBIeHHE CTPYH Ha BeIXofe 10 2.8 MIla (28 xrc/cm™), HImH
YCTAaHOBKH C HacOCaMH ILIYHKepPHOTr O THIIA (pHC. 5) H HarpeBoM BopI 10 100°C, yTo 1Mo3BOIISIET
VIAIISTh JIF0O00€ 3arps3HEHHE.

2.3. ConenunduiecKkHe 0COOeHHOCTH TEXHOJIOTHH MOEYHbIX PadoT, KOHCTPYKTHBHbBIE
pelleHn s H MeT0/bl NOBbINIEHAA KA4eCTBa MOHMKH

PaccMorprmM Gortee moapoOHO crielfH(pHYecKHe OCOOEHHOCTH TEXHOIOTHH MEXAHH 3aL[HIH
MOEUYHEIX PadoT, ¢ YUETOM XapakKTepa BO3MOKHBIX 3arpsS3HEHIIT aBTOMOOWIEH, 3TO ITO3BOJIMT
IyYIlle TIOHSTh HasHAYEHHE PaslIMYHBIX KOHCTPYKTHBHBIX Pa3pabOoTOK M JIOIOJIHHTEIBHBIX
ITPUCITOCOONIEHHH, a TaKKe H30eKaTh MOBTOPSIEMOCTH ITPH OIMCAHHH OJHOTHITHBIX 3IIEMEHTOB
Pa3IMYHBIX KOHCTPYKIIHI.

1. I'psaseBple IATHA TPYHTOBOI'O IIPOHCXOKIEHHS HACTOIBKO CHJIBHO ITPHIIMIIAFOT K
MeTaJUTHYECKHM ITOBEPXHOCTSM aBTOMOOIIIEH, YTO HX YIalIeHHe YPe3BBIYANHO 3aTPYIHEHO, HO
OHH JIETKO CMBIBAIOTCS TIOCIIE OTMAYMBAHMS, T.€. KOrJa BIara ITPOHHKHET ITOJA CaMO IISITHO.
[IoaTOMY OOHHM M3 YCIOBHH KaueCTBEHHOH MOHKH SBIISIOTCS CBOEBPEMEHHOe M OOHJIBHOE
CMauMBaHHE Ky30Ba. MIMEHHO IT03TOMY IPaKTHYECKH BCE THIBI CTAI[HOHAPHBIX MOEYHBIX
YCTaHOBOK CHaAOKEeHBI AYIIEBBIMH PaMKaMH ¢ ()OPCYHKaMH JJI ITIPeABapHTEIIbHOIO CMaYHBaHHS
IIOBEPXHOCTEH aBTOMOOMII. MHOrga MX CIeIHaJbHO BBIHOCAT BIIEPe] Ha 3HAYMTEIIBHOE
PacCCTOSIHHE OT MOEYHBIX YCTAaHOBOK, YTOOKI I'PSA3h YCIlella OTMOKHYTh.

AHAaJIOTHYHBIE AVIIEBBIE PAMKH MOHTHPYIOT H IIOCIIE MOEUYHBIX YCTAaHOBOK, HO OHH
ITpeTHa3HAYEHE] IS OKOHYATEIIFHOI'O OOMBIBA B LIETISX VAATIEHNS MEJIKHUX ITECUHHOK H T. [I.

2. bUTYMHEBIE IISITHA M IIPOMACIIEHHEIE IISTHA MEXAHHYECKOH I'PSI3H YIAAcTCS OOBIYHO
CMBITh TOJIBKO C JOOABIEHHEM B BOJAY CHHTETHUYECKHX MOIOINMX CPeAcTB. HO 3TOT MeTOn He
HaxXOJUT INMHPOKOIrO IIPHMEHEHHS, TaK KaK VBEIIMYHBAET CTOMMOCTEL IIpOIlecCa MOHKH H
CTAHOBHUTCS ITPOOJIEMAaTHYHOH OYHCTKA BOJLI OT MBUIBHOH IIEHBI B IEIIIX €€ ITOBTOPHOIO
HCIOMb30BaHNUA. [losToMy Ha IIpakTHKE IS YAAJIEHHS TaKHX IISITeH MCIIONIB3VIOT Yallle
HHINBHAYAILHEIL METOJ C TIOMOIIBIO BIaKHOH BETOIIH, CMOYEHHON aBTOIMIAMITYHSIMH U T. [I.

3. JlHmia aBTOMOOWIEH, arperarbl, PacIlOIOKEHHBIE CHH3Y, 3JIEMEHTHI TIOJBECKI,
ITOJIKPBUIBHEIE ITOIOCTH (HAJIKOJIECHBIE HHIIH ) ITOABEPKeHEl HaHOOoNIee CHIIbHOMY 3ar PSI3HEHHIO,
IIPHYEM CaMBIMH Pa3IHYHBEIMH KOMIIOHEHTAMH I'pS3H (TPYHT, ITIHHA, KHUJIKHH OHTYM C JOPOTH C
yacTHI[aMH ac(allbTa M I'PaBHS, BKpaIUIEHHS JIbJa HIIH ITOIHOe OONEJeHEHHE B 3HMHEE BPEMS
rofga). IlpoGneMa ycyryOmseTca eme H TeM, YTO MOMKY HH3a aBTOMOOMIEH eXeJHEeBHO B
OonprnmHCcTBE ATII He ImpoBOAAT, BBHAY MalIOH MOIIHOCTH OYHCTHBIX COOPYKEHHH,
YIOPOKaHHS ITpoIlecca MOHKH B IelIOM. KpoMe Toro, yacrass MOHKa JHHINA CIIOCOOCTBYET
PaspyIIEHHIO aHTHKOPPO3HOHHBIX IMTOKPRITHH H YCKOPSET MPOIlecC KOPpOo3HH MeTaruia. [losromy
TINATEIIPHYI0O MOHKY HH3a aBTOMOOWIEH IIPOBOAST OOBIYHO IIEPEN OUYEPEAHOH ILIAHOBOH
rmoctTaHoBkKOM Ha TO-1 u TO-2, uHOrga rnepen TeKVIMHM PeMOHTOM. B pes3yiisTare IIOCTEIIEHHO
HAKAIUIMBAETCSd MHOIOCIIOHHBIH, IIOPOH OKAaMEHEBIIHH HAJET TPS3H, VYIAIHTh KOTOPBIH
OOBIYHBIMH MOESYHBIMH CpeJCTBAaMH BeChbMa CJIOKHO, Jake C HCIIOIb30BAaHHEM VYCTaHOBOK
BBICOKOI'O JIABJIEHHS CO CTPyeH KHHXKAJIBHOIO THIIA. XOPOMIHH 3(QeKT B ATOM IUIAHE JacT
HCIIONB30BaHIE BOAOCTPYHHBIX VCTAHOBOK ¢ HarpeBoM BOAEI 10 100°C M mapoBOAOCTPYHHEIX -
MOII[HAS CTPYA IMapa M BOABI ¢ TemiepaTypoi go 140°C u marmeHnem go 2,8 MIla (28 B.TfCME)
CItocoOHa yIalsarh 3arps3HEHIHI TF000r0 THIIA, HECOMHEHHO, YTO 3TO IPOHCXOMUT H 3a CYET
a(pdexTa orrmapuBaHus. [losTOMY MOHKH JaHHOIO THIIA He3aMEHHMEI H B 3HMHEE BPeM.

4. 1lpum HCIOIMB30BAaHMU [JIS MOWKH KY30BOB VYCTAHOBOK IIETOYHOrO THIIA, ITPH
HEJIOCTATOYHOM CMAYMBAaHHH BOPCa INETOK, HMMEIOIINX CPaBHHUTENBHO OOIBINYIO CKOPOCTH
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HETaTHBHOE BO3AeHCTBHE Bopca. C 3TOH LENBIO MIPAaKTHYECKH BO BCEX KOHCTPVYKIMMSX HAIIPOTHB
IETOK MOHTHPYIOT HHIUBHAVAIbHBIE BOMSHBIE TPyOUaThle KOJUIEKTOPBI C HEOOXOIHMBIM
KOIIMYECTBOM (POPCYHOK IS IIOJaYH BOABI. Xopommi 53(QeKT B 5TOM IUIaHE JaeT
HCIIONIb30BAHHE B XOJE& MOHKH CHHTETHYECKHX MOIOIINMX BEIECTB, XOPOIIO VIAJISFOIIHX
pPas3MUYHBIE 3arPS3HEHHS M HEHTPAIM3VIOIMX MBIUIBHOH IIEHOH VYAApHOe BO3ICHCTBHE HHUTEH
BOpca (ATOT METOJ CAepKHBacTCS IO BHINIEYKa3aHHBIM ITPHYHHAM). Hekoropbkle (OHPMBEL
ITOMIHMO HCITOIB30BAHHS IS IIETOK 0CO00 MATKHX CHHTETHYECKHX BOIIOKOH, IIPHMEHSIOT BOPC C
PAaCIIyIIIEHHBIMH KOHI[AMH.

5. st obecrieueHH S HAJIeKHOCTH padOTHI IETOYHBIX YCTAHOBOK, B KAaUECTBE ITPHBOIA
BAJIOB INETOK CTAlM HCIIOIB30BAaTh SMEKTPOJABHIATEIM C PeAyKTOpaMH, OOBeIHHEHHBIMH B
eIUHBIH OIIOK, C BIAro3alllUTHBIM MCIIOJTHEHHEM, TaK Ha3bIBAEMBIE MOTOPBI-PELYKTOPEIL,
MOHTHPYEMBIE Ha CIIEIHAILHBIX KPOHINTEHHAX H HEITOCPEACTBEHHO CBS3aHHBIE C BaIaMH II[ETOK
(Imo ogHOHM ocH HJH moj yriuoM B 90°). PaHee IJIg Immepefauyd Ha INETKH KPYTSIIIETO0 MOMeEHTa
HCIIOIb30BAIINCh KIIMHOPEMEHHEIE TEPESAUN, YaCTO BEIXOAHMBIIIE H3 CTPOS IOMA BO3IEHCTBHEM
TecKa M BOJHI.

6. CpaBHHUTEIBHO CIOXKHAs TPacKTOPHS IIepPEMENIEHHUS IINMETOK B IIPOI[ECCE MOHKH
oOecrieunBaeTCd CpPeICcTBAMH aBTOMATHKH, CHJIOBBIMH ITHEBMAaTHYECKHMH  I[FUIHMHIPAMI
yIIpaBJIeHHA U T.J. IIpH 3TOM Ha BceX THIIaX YCTAaHOBOK, ITPH JIHFOOOM CITOcOO0E MOMKH INETKH
IOIIKHEI KAK MOJXHO IIJIOTHEE IIPIDKHUMATHECS K OOMBIBAEMBIM ITOBEPXHOCTSM aBTOMOOHIIEH - C
3TOH LENIBIO HCITONB3YIOT IOMIPYKHHEHHBIE IHIETKOAEeP KaIIHe KPOHINTEHHBI, OJIOUYHO-TPOCOBEIE
CHCTEMBI C I'PYy3aMH, B HEKOTOPBIX MOJEISAX IMIAPHHUPHO 3aKPEIUIEHHEBIE INETKH VK& H3HAYaIbHO
pacIioararoT 1o OIpeaelIeHHBIM VITIOM OTHOCHTEIFHO BEPTHKAIIBHOH OCH aBTOMOOHIIS.

7. 1lpn KOHCTpYHPOBAHHH CTPYHHBIX MOIOIIMX YCTAHOBOK IPEAYCMATPHBAIOT CO3IaHHE
IOIIONTHUTENBHEIX VYCTPOWCTB IS VBEIMYEHHS IUIOMIAAH OOMBIBA. [ 3TOro BOISHBIE
KOJUIEKTOPBI JEeNaroT KayaroIHMICS C ITOMOIIBIO CHCTEMBI TSI, C IIPHBOAOM OT MOTOpa-
PEAVYKTOPA C KPHBOIIMIIOM HIIM ITOABHKHBIMH B KaKOH-THOO IIOCKOCTH IIOJ BO3ACHCTBHEM
CITEI[HAIbHBIX TPAHCIIOPTEPOB, HCITONB3YIOT BPAIAIOIHECS ITOJ JAEHCTBHEM PEAKTHBHOH TSTH
CErHEPOBEI KOJIeca M T.JI.

8. B 1emax 5SKOHOMHH SIEKTPO3SHEPIMM H BOJABI IPAKTHYECKH BCE  THIIBI
MEXAHH3HPOBAHHLIX AaBTOMATHYECKHX YCTAHOBOK OCHAIIEHBI CpeJCcTBaMH aBTOMATHYECKOIO
BKIIFOUEHH S KaK CAMHX YCTAHOBOK, TaK M IOJIaYM BOJBI, HAaHOOJIBIIIEE PACIIPOCTPAHEHHE HAIIUIH
KOMAHIOKOHTPOJIJIEPEI, MOHTHpPYeMbIe COOKY IO XOIY ABHKEHHUS aBTOMOOWIEH, ¢ THOKHMH
CTEP/KHSMI, CBS3aHHBIMH C KOHIIEBBIMH BBIKIIFOUATEIISIMH CHCTEMBI VIIpaBiIeHHs. llepen
YCTAHOBKAMHM MOHTHPVIOT Ha CIEIHAIBHBIX CTOHKAaX BXOJHEIE KOMaHJIOKOHTPOJUIEPHI IS
BKIIFOUEHHSI VYCTAHOBOK IIPH ITOAXOAE aBTOMOOHIIEH, a 3a VYCTAaHOBKAMH - BBIXOJHEIE,
BBIKITFOYAFOII[HE ITOAAYY IIEKTPOIHEPIHH Ha IPHBOAHBIE YCTPOHCTBA H BOJHI.

2.4. OdopyaoBaHue 118 MEXAHH3HPOBAHHOM MOHKH JIETKOBBIX aBTOMOOHJIEH.

B3aMeH yCTapeBIIHX I'POMO3IAKHX YCTAHOBOK IJIS MOHKH Ky30BOB MOJ. 11 IOM m mma
MOMKH JHCKOB Kojiec Mox. 1144 Orpln Hauar BRIMYCK O0lIee COBPEMEHHOH KOMIUIEKCHOH JIMHHH
U1 JIerKOBBIX aBTOMOOWIeHn M-133 (pHc. 6) C IIPHHIIIHAIGHO HOBOH KOHCTPYKIIHEH
OTJEIIPHBIX COCTABIISIOMIHX YCTAHOBOK.

Tax, A7 MOHKH JHCKOB Kollec OBlNIa BIIEPBBIE HCITONIb30BaHa MPOXOoAHas (0e3 ocTaHOBKH
aBTOMOOHIIS B IIpoIlecce MOMKH) IeToYHasa ycTaHoBKa MoJ. M-131 (puc. 7). C xaXI0H CTOPOHBI
ITOCTa PACIIONOKEH MOIOIIHI OJIOK, COCTOSIIHI M3 OCHOBAHHS, Ha OCH KOTOPOr0 CMOHTHpPOBaHa
CKJIaIBIBAIOIIASICS CTpella, HECVYINAS IMAPHHPHO YCTAHOBJIEHHBIN Y3ell TOPH30HTAIIbHOH IIETKH,
U1 OOMBIBA IIEPEIHErO M 3aJHErO KOJleca COOTBETCTBVIOIIEH CTOPOHBI aBTOMOOWIS. K y3my
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CranpoHapHasd ITSTHINETOYHAS YCTAaHOBKA JJIS MOHKH Ky30BOB MoxA. M-130 (puc. 8),
TakKKe padoTaeT B aBTOMAaTHYECKOM Pe’KHME H BBEIITOIHEHA B BHE MOIIHOH [I-00pa3sHOH paMbl, B
BEPXHEH YacTH KOTOPOH C OOEHMX CTOPOH CMOHTHPOBAHBI HAIIPABIISIOIIHE TTOTIEPEYMHBI JIIA
ITOABIKHBIX KAPETOK, Ha KOTOPBIX ITPH ITOMOIIM KOHCOIEH 3aKpeIUIEHBl YETHIPE BEPTHKAIIBHEIE
IETKH, TIpeqHasHauYeHHEIe 11 OOMBIBa OOKOBBIX, TEPEIHHX M 3aJHHX BePTHKAIBHBIX
INIOCKOCTEH aBTOMOOWIS. [IpHBOL KapeToK OCYIIECTBIISIETCS II0 3aJaHHOH IIpOorpaMMeE C
TIOMOIIBIO ITHEBMO-I[IIIHHAPOB H TPOCOOIOYHONH CHCTEMBI C ITPOTHBOBECAMH. B HaITpaBIISIOIIIX
BEPTHKAIBHBIX CTOEK paMbl YCTAHOBJIEHA IIOJIBHJKHAS MASATHHKOBASA paMKa C TOPH30HTAIbHOH
I[ETKOH, YPaBHOBEIIEHHEIE CHCTEMOH ITPOTHBOBECOB (Ha TPOCE C IIATOH, CMOHTHPOBAaHHEIMIH
BHYIPH paMbl, VCTaHABIMBAIOTCSI THPH C INEIEBHIAHBIM ITa30M - OO0Ias macca T'Hph JOIKHA
IIOITHOCTHIO YPaBHOBEIMBATh INETKY C BOASHBIM CTOIOOM, OOPa3VIOIIMMCS IIPH BpaIlleHHH
IMEeTKH M IoJaye BOABI Ha Hee). 1. €. TOPH3OHTallbHAs I[eTKa KaK Obl He HMeeT COOCTBEHHOMH
MAacCCHI M IIPH BpaIlleHHH, OOMBIB ITEPEJHIOI0 YaCTh aBTOMOOIIISL, JIETKO «B30MpacTCsa» Ha KaroT U
T.JI., OOMBIBas BEPXHHE IUIOCKOCTH aBTOMOOMIIS, BKJIXOYas JIOOOBOE H 3aJHEE CTEKIIO (a TakkKe
TepeJHIOK0 H 3aJHIOK YaCTH Ky30Ba).

Ha nocnegHeM 1mocTy KOMIUIEKCHOH TTOTOYHOH JIMHUH MOHTHPYETCS YCTaHOBKA MOJ. M-
132 (puc. 9) mag CymIKH Ky30BOB MOIINHBIM BO3AYIIHBIM ITOTOKOM, CO3JaBa€MBbIM JIBYMS
OOKOBBIMH M OIHHM BEPXHHM BEHTHIIITOPaMH, KOTOpPBIE CHAOKEHBI BO3JIYXOBOIAMH,
3aKaHYMBAIOI[MMIICS INEEBHAHBIMI HacaIKaMH, HaIlPaBIEHHBIMH HABCTPEUY JIBHKYIIEMYCS
aBTOMOOHIIIO M CIYBAFOIIMMH BJIAr'y C €ro ITOoBepXHOCTeH. Hacagkyu cHaOXeHEI YCTPOHCTBOM IS
PETYIIUPOBKH KHBOI'O CEYEHHS IS MPOXOKIAESHHS BO3AYIIHOIO ITOTOKA. BepXHIMI HACcaJoK C
BO3IYXOBOJOM H BEHTHIIATOPOM 3aKpEIUIEH MIAPHHPHO Ha criel(HaiapHOoH [1-00pa3Hoi paMe, a Ha
KOPITYCE HacaJKa C BRIXOJHBIM COITJIOM CMOHTHPOBAH Ha KPOHINTEHHE CIEISIIHHA POIHK - ITPH
Ka4yeHHH POJIHKa II0 BEPXHHM IUIOCKOCTSM Ky30Ba OH KOITHPYET ITPOQIIbL aBTOMOOHIISI H
IO3BOJISIET ITPOH3BOAUTE OOJYB € MHHHMAIIBHOIO PAacCTOSHHS, ITOBBIIAS 3(P(EeKTHBHOCTD
CYHIKH. HecMOTps Ha OOBINYIO ITOTPEOIIEMYIO0 MOITHOCTE (0T 22 10 42 xBm IIpH YCHIIEHHOM
BapHAHTE) - KAYeCTBO CYIIKH OCTaBJISIET JKeJIaTh JIYYIIIETO.

PaccMoTpeHHass JMHMHHS € KOMIUIEKCOM OOOpPYIAOBAaHHS JJII MOHKH M  CVIIKH,
o00opyIoBaHHAA LIEMTHBIM KOHBeHepoM Mox. II-340 ¢ TomkareneMm ITOA KOJIECO, ¢ CHCTEMOH
KOMAHJ[ OKO HTPOJIJIEPOB aBTOMAaTHYECKOI'O VIIPABJIEHHS YCTAHOBKAMH, MOKET padoraTh B JBYX
peXxHMax, B 3aBHCHMOCTH OT CTEIIEHH 3arpsasHeHHs aBTOMOOHIILI CO  CIIEIVIOIIHMH
ITOKa3aTEeIISIMH:

ITIPOH3BOAHTEIIBHOCTE, aBT./4 60 - 90

CpeJIHII pacXo BOAHL, 1/aBT 150 - 225

JlaBIeHHe ITOJABOIHMOI BOJBI, KT/ cM” 4-6

oO0Ilass MOIIHOCTD ABHTraTeneH, kBT 34

OOI1mas JJIMHA JTHHHH COCTaBiIsgeT 15 - 17m npu nmmipuHe 10 5 M. Mcromssyercsa B ATII
cpeaHeH H OOJBINOH MOIIHOCTH.

B ornmyHe OT pacCMOTPEHHOH KOMIUIEKCHOH ITOTOYHOH IHHMH a1 ATII ¢ mamomr
IIPOM3BOACTBEHHON  ITporpaMMoH  Oplla  paspaboraHa Iielasg  CepHUs  CIIEI[HAIIBHOIO
MajiorabapuTHoro ooopyaoeaHud. HauOonbiliee paciipoCTpaHEHHE IIONYYIIIN  YCTAHOBKH
IIOPTAJILHOI'O THIIA, C KaTSIMHMHCS HECYIHMH paMaMH II0 CIIEI[HAJIbHBIM HAaIIPaBILSFOII[IIM
(aBTOMOOWJIb CTOHT ITPH 3TOM Ha ITOCTY B 3aTOPMO’KEHHOM COCTOSIHHH ). HecMOTpst Ha OoInkblnoe
pa3sHOOOpasHe pa3IHYHBIX (PHPM-H3TOTOBHTEIIEH H Mojelell o0opyAOBaHHS JaHHOTO KiIacca, B
HX KOHCTPYKI[MH MHOr0O OOINEro:. IMPaKTHYECKH BCE OHH HMEIOT OJHOTHIHVIO TPEXINETOYHYIO
KOHCTPYKIIMIO. B BepxHeH 4YacTH paMbl Ha IIONEPEYHBIX HAIIPABIIIOIMX MOHTHPYIOTCH
pPasgBUKHBIE KAPETKH C IIAPHHPHO 3aKPEIUIEHHBIMH Ha HHX BEPTHKAIBPHBIMH II[ETKAMH, a B
BEPTHKAIBHBIX HAITPARIISIOIINX PAMbl CMOHTHPOBaHA TOPH30HTAIbHAS IETKA. Y CTAHOBKH MOTYT
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BEPTHKAIILHOH IUIOCKOCTH. 3aTeM IIOpTallbHAs VYCTAaHOBKA HAYMHAET JBHJKEHHE IIO
HAaITPABIISIOIIUM BIOIEb OOMBIBAEMOIO0 aBTOMOOIIIS, ITPH 3TOM BEPTHKAIIbHBIE IETKH HAaYHHAIOT
OOMBIB OOKOBBIX ITOBEPXHOCTEH, 4 TOPH30HTAIbHAS - BEPXHHX ITIIOCKOCTEH, BKIIFOUAs II000BOE H
3ajiHee cTekna (puc. 14).

B HEKOTOPBIX MOAEIISIX YCTAaHOBOK IIEPBOH B pabOTy BCTYIIAET TOPH30OHTAIBLHAL INIETKA, a
3aTEM VK€ BEPTHKAIBHBIE, TaKXKe HAUHHAIOINHE OOMBIB IIEPEIHEH 4YacTH aBTOMOOIIIEH.
MoeyHBIe YCTAaHOBKH JAHHOr O THITA paboTaroT OORIYHO B KOMIUIEKCE C VCTAHOBKAMH IS CYIIIKH.
Hampumep, GM-100 (puc. 12) c¢ ycranoBkon GS-100, GM-200 ¢ GS-200. VYkazaHHBIE
KOMIUIEKCHI BBINIOJIHSIOT JBa padO4HMX I[HKIAa. MOHKY (BIIEpeJl H Ha3al) H CYIIKY (BIIepel H
HazaJ). IIoMHMO MOEYHO-CYIIIIIBHBIX YCTaHOBOK C Pa3felIbHBIM HCIIOITHEHHEM HEKOTOPBIE
3apyOekHble (DHPMBI OTJAIOT IIPeAIIOYTEHHe KOMOHHHPOBAaHHBIM YcTaHOBKaM (puc. 10),
COBMeIlas B E€IHMHOH KOHCTPYKIIHH MOHKY H YCTPOHCTBO IS CVIIKH B BHIE BCTPOEHHBIX
BIIEKTPHYECKHX TYPOOBEHTHIIITOPOB - 5TO IIO3BOJIIET CHH3HTH OOIYVIO CTOMMOCTH H
METAJUIOEMKOCTh KOHCTPYKIHH.

Ha puc. 11 mpenacTaBiaeHa ojHa U3 paHHHX pa3paboTok OpmBInei pupmel «kEMANUEL»
(Utammsga) ¢ OpHIrHHAIbHOH (OeCIeTOYHOH) TeXHOJIOTHeH MOHKH - B Hayale ITOpTalbHas
yCTaHOBKA MEIJIEHHO IIEPEMEINAETCS BAOIb aBTOMOOIIS, YCTAHOBJIEHHOI'O Ha ITOCTY M HAHOCHT
Ha HEro OOMIILHBIH CIIOH IT€HBI aBTOINMAMITYHS, CITYCTS 1-2 MHH. YCTAaHOBKA HAUHHAET ABHIKEHHE
B OOpaTHOM HAaITpaBIIEHHHM, CMEIBas IIEHY MOIINHBIMH BeepOOOpasHBIMH CTIPYSIMIH, a 3aTeM
COBEpPIIAET E€Ille OAMH XOJ Hazal M BIEpeld, IPOH3BOAI O0IVB Ky30Ba ITOTOKOM BO3[yXa OT
TYPOOBEHTHIIATOPOB. [IpH 3TOM METOJEe IOIHOCTRIO YCTPAHSETCS HeraTHBHOE BIMSHIE BOpca
II[ETOK Ha JIAKOKPACOYHOE ITOKPBEITHE aBTOMOOHIISL

2.5. ObopyaoBaHMe I MEXAHH3HPOBAHHOH MOHKH Irpy30BbIX AaBTOMOOILIEN.

MoeuHas ycraHoBKa Moh. 1114 (puc. 15, 16) Opina ogHOH H3 NepBBIX pa3paboToK I
MEXAHH3HPOBAHHOH CTPYHHOH MOHMKH TPY30BBIX aBTOMOOHIIEH H IIPHIIEIIOB Ha IIOTOKE,
OCHAII[EHHOM KOHBeHepoM. OHa cocToslia W3 JIBYX IlAp BEPTHKAILHO PaCIIONOKEHHBIX
TPyOUYaThIX PaMOK — KaKaas Ilapa paMOK IIPeJCTaBlIsiia COOOH OTIEIBHYIO CEKI[HIO IS
IpeIBApHTEILHON H OKOHYATEIIbHOH MOHKH. B KauecTBe pabOUYMX OPraHOB HCIIOIB30BAIHCH
OOKOBBIE KayaroIHecs KOJUIEKTOPBI ¢ corviaMu. KosebGarenpHele ABHKEHHS KOJUIEKTOPOB, B
I[eIIX VBEIMYEHHS IUIOIA U OOMBIBA, OCYIIECTBIISIINCH C IIOMOIIBIO CHCTEMEI TSI M PHIYAroB OT
ITPUBOJHON CTAHIMH C KPHUBOIIMITHBIM MEXaHH3MOM. J[II1 MOHMKH HH3a H BepXa HCIIOIb30BAINCEH
aHaJIOTHYHBIE KOIJIEKTOPBI, CMOHTHPOBAHHEIE HA COSQHHHTEIIBHEIX TPYOOIIPOBOAaxX (BEpXHIE B
BHJIE apoK). [IpoH3BOMHTEIBHOCTh YCTAaHOBKH AocTHTana 30 aBT./4.

B Hauyasne 80-X romor Oplina paspadoTaHa YCTAaHOBKA IS MEXaHH3HPOBAHHOH CTPYHHOH
MOHMKH MOZA. 1152, KOHCTPYKIIHS COCTOsUIA H3 PACIIONOKEHHBIX IT0 O0KaM ITPOXOAHOrO ITOCTa
MOHKH T'OPH30HTAJILHBEIX TPYOOIIPOBOAOB CO CMOHTHPOBAHHBIMH Ha HHX Ka4aroII[HMICS
KOJUIEKTOpaMH C coIUlaMH. [IpOM3BOAHUTENBLHOCTE OCTalach Ha IIPEXHEM YPOBHE, HECKOIIBKO
CHH3HIICS CPeJTHHH pacXoJi BOALI Ha ogHH aBToMOOHIE (¢ 2300 1 go 1800 ). KayecTBO MOMKH
ITPaKTHYECKH He VIIYUYIIHIIOCH.

BﬂﬂpﬂChI AUIH CAMOIIOATI0OTOBKH

1. OBopymnoBaHHe IJIS PYYHOH MOHKH aBTOMOOHJIEH.

2. OO6GopymoBaHHe IJII MEXAHH3HPOBAHHOH MOHKH I'PY30BBEIX aBTOMOOHIIEH.

3. ObopymoBaHHEe IJI1 MEXaHH3HPOBAHHOH MOHKH JIETKOBBIX aBTOMOOHIIEH.

4. CrienudH4yecKHe 0COOEHHOCTH TEXHOIIOTHH MOEYHBIX pa00T, KOHCTPYKTHBHEIE PEIIcHH S
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JIabopaTtopHas padora 3

Tema: OmnpeaeieHHe JHHEHHBLIX pa3sMepoB IMPoeMOB H 3a30p0B, a TaKiKe Pa3MepoB
KOHT POJIbHBIX TOYEK OCHOBAHHS KY30Ba

Ilens pabomsi: OCBOEHHE METOAHMKH 3aMepa JIHMHEHHBIX Pa3MEPOB IIPOEMOB H
3a30pPOB B COIPATacMBIX JIeTaldX Ky30Ba M KOOPAHHAT TOYEK KPEIUIEHHS IBHTATEId H
ITOABECOK Ha ITPHMEPE JIETKOBOI'0 aBTOMOOWIS ceMeHcTBa BAS.

3HATE:

® BHJBI H THITEI aBTOMOOIIILHOIO O0OPYIOBAaHHSL, OCHOBHEIE TEeHASHI[HH Pa3BHTHS eI 0
KOHCTPYKIIHH B POCCHH H 3a pyOeKoM,

® HAa3HAYCHIIC, }"GTpGﬁCTEG H ITPHHITHIIBI IIEHCTBHSA Pa3lIH4YHbIX MCXdHH3MOB H CHCTCM
GﬁGpYI[GEﬂHIIH aBTOMOOIIIBHOI O CEPBICa,

® TpEﬁDEElHIIH, IPCABABILACMBIC K MCXAHH3MAM H CHCTCMAM Gﬁﬂp}"ﬂﬂEﬂH}IH COBPCMCHHOI'O
aBT OMOOHIIbHOT O CEPBHCA

TIPHHIHIIEI JeFICTBHS Pa3IHYHBIX CHCTEM 00OPYIOBAHHSI aBTOMOGHIILHOTO CEPBHCA,
YMeTh:
® CaMOCTOSATEIIFHO OCBAaHBaTh HOBBIE KOHCTPYKIMH COBPEMEHHOI'O 000OPYIOBAHH,

® OLIEHHBATh TeXHHYECKHIH YPOBCHD KGHGTP}’KI_[I]I‘T DﬁﬂpyﬂﬂEﬂHI[ﬂ IIPHMCHACMOI'O Ha
CTO;

® OPraHH30BbIBATE HCIIBITAHITA aBTOMOOMIIEH C I[EJIbIO OITPpEACIICHIA TTOKa3aTeleH
JKCINNIYATaIlHHIOHHBLX CBOICTB Ha COBPCMCHHOM Gﬁﬂp}"ﬂGEﬂ}]}IH CCPBHCA.,

OLIEHHBATh TEXHHYEeCKHH YPOBEHb Y4acTKOB CTO H IIpOrHO3HPOBATH ero 3P(PeKTHBHOCTE B
3aJJaHHBIX YCIIOBHSX SKCILITyaTal[HH,

Baanern:
® TIIPHHIMIIAMH  JOefiCTBHSA  pa3sMYHBIX MEXaHH3MOB M  CHCTEM OOOpYIOBAaHHA
aBTOMOOHIFHOI'O CEPBHCA,
® CIIOCOGHOCTBIO K paboTe B MaJIbIX HH)KeHEPHBIX IPYIIIax,
® MeTOZHKaMH 0e30ITacHOI paOOoTHl H ITPHEMAaMH OXPaHBI TPYIa
YMeHHEM OIIEHHBATh TEXHHUYECKHIT YPOBEHD KOHCTPYKIIIIT 060PYIOBaHMS ITPHMEHSIEMOTO Ha

CTO
Teopernueckast yacThb:
Bonpocet 018 canonoozomoexu
1. C KaKOH LIENBIO OIMPEIAEIISIOT IHHEHHBIE PasMEPEI IIPOEMOB H 3a30POB
COITPSTAaEMBIX JIeTaJIeH KY30BOB?
2. . KaxoBBI IIpHYHHEBI H3MEHEHHA KOHTPOJIbHBIX KPETIJIEHHS TOYEK Y3II0B IACCH?
3. Kakme HEHCIIPaBHOCTH KY30Ba BIIHSIOT Ha TeOMETPHYECKHE ITapaMeTPhI YITIOB

YCTAHOBKI KOJICC

Teo PETHYCCKAH YaCThb.

YO0OpOoUHO-MOeUHBIE PadOThI, 3TO OJAHH M3 HauboIee TPYAOEMKHX IIpoieccoB 10
aBTOMOOHJIEN, C BeChbMa HeOIarompusITHRIMH YCIIOBISIMH TPY/la Ha ITOCTaX MOHKH M YOOPKH.

[IOKYMEHT TMOAMMUCAH [eIIX IIPHIAHHS YHCTOIO BHEINHErOo BHIA
INEKTPOHHOM MOANMMCHIO OBEJEHHEe MOeuHBIX pabor mmpH EO Mo3BOISET

CepTucukar:  12000002A633E3D113AD425FB50002000002A6 Bigiile
Bnapeneu. Llebayxoea TateAHa AnekcangpoBHa OOHIIEH HE TOIIBKO IIbLIb H I'PA3b, HO H HalICTbl
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noporax), nmarHa or I'CM, Ouryma B T. II. TeM caMbIM coOXpaHIeTcS OKpacka Ky30Ba H
3HAUUTEIIBHO YMEHBINAETCSI KOPPO3HI MeTalllla, a TakkKe OO0eCIIeYHBAIOTCS JIIVUIIHE YCIIOBHS JIIA
ITOCIIEAVIOINX oreparyi 1mo TO H peMOHTY aBTOMOOHIIEH.

[Io cmoco®y BBITOMHEHHS  pas3iIHyarOT. PYYHYIO, IIOJIYMEXAaHH3HPOBAHHYIO H
MeXaHH3HPOBAaHHYIO MOHKH. CItoco0 MOHKH BEIOHpAeTCS B 3aBHCHMOCTH OT MOIIHOCTH ATII m,
COOTBETCTBEHHO, CYTOYHOH IporpaMmel 1o EO. B HeOompImxX rapaxax IIpeoOnagacT B
OCHOBHOM pV4YHas MOHKa, B CpeIHHX M KpVITHBEIX ATII IosBisercsa BO3MOXHOCTE BHEIPEHHS
MEXAaHU3HPOBAHHBIX MOSYHBIX YCTAHOBOK PA3IMYHOIO THIIA, BIUIOTH JO aBTOMAaTH3HPOBAHHBIX
MOEYHBEIX KOMIUIEKCOB Ha ITOTOYHBIX JIMHHUSX, C HCIIOIb30BAHHEM BBICOKOITPOH3BOIUTEIIBHEIX
COOPYKEHHI IS OYHCTKH BOJHI B IIENSX €€ MTOBTOPHOro (MHOIOKPaTHOI'0) HCIIOIB30BaHH S ITPH
MOFKE.

KOHCTpYKTHBHAA OCOOEHHOCTh MOIOIINMHX YCTAHOBOK 3aBHCHT KaK OT BHJA MOEYHBIX
padoT, TaK U OT BEIOPAHHOI O TEXHOIOTHYECKOTO ITPOIlecca MOHKH.

Tak mpH MOHKE TI'PY30BBIX aBTOMOOWIEH H CHIIBHO 3arpPsS3HEHHBIX MECT IJIETKOBBIX
aBTOMOOMJIEHl M aBTOOYCOB (HAIIpHMEpP, JHHIN KY30BOB) HCIIOIB3YIOT YCTAHOBKH CTPYHHOIO
THIIA, C IIOJayeil CHIIBHOH CTPYH BOJBI Yepe3 MHOIOYHCIIEHHBIE COIUIAa H (DOPCYHKH. J[J1 MOHMKH
KY30BOB JIETKOBBIX aBTOMOOHIEH, aBTOOYCOB, aBTOMOOHIIeH-pe(ppHKEpPaTOPOB, aBTOIIOE3/0B C
TEHTOBLEIM ITOKPHITHEM H T. J. HCIIONIB3YIOT INETOYHBIE YCTAHOBKH, OOMIIBHO CMAYHBAEMBIE
MOFOIIIUM pacTBOpoM. MHOrma IS CIIEIHAIM3HPOBAHHOIO TIEPEABHKHOIO COCTaBa IIPHUMEHSIOT
KOMOHHHPOBAHHEIE CTPYHHO-IIICTOYHBIE KOHCTPYKI[HH.

MexaHHU3HpOBaHHBIE MOEYHEIE YCTAHOBKH MOIYT MOHTHPOBATHCS HA ITOCTaX MOHKH
CTalfHOHApHO. OIHAKO IMHPOKO HCIIONB3VIOT H IIEPEIBHKHBIE YCTAHOBKH C KaTYUHMH IIO
CIIel[HaJIbHBIM HAaIlPaBISIOINNM HeCcyIIHMMH paMamMH (dame II-oOpasHoii ¢Qopmel), co
CMOHTHPOBAHHBIMH Ha HHX MOIOIIMMH padbOoUuNMH OpraHaMH B BHJIE II[ETOK IIH TPYOOIIPOBOIOB-
KOJUIEKTOPOB C COITJIAMH.

B KOMIIIEKT MOEYHBIX YCTAHOBOK BXOJSAT PasiIMYHbIE JOIOIHHTEIILHEIE YCTPOHCTBA,
HaITlpHMep, IS MOHKH JFCKOB KoJlec, JUIS 00yBa Ky30BOB B IeIISIX YAaJIeHHS BIIarH (CYIIKH),
HACOCHBIE YCTAHOBKH JIJIS ITOaYM BOJBI M3 PE3EPBYApPOB-OTCTOHHHKOB H T. JI. BCE 3TH BOIIPOCHL,
a TaKXke 3apyOe)XHBIH OIBIT MeXaHH3allHH YOOPOUYHO-MOEYHBIX paloT, ITO3BOJISIOIIMH ITPH
OTJIMYHOM KayeCTBe PadoT 3HAYMTEIIFHO COKpAaIarh OOINYIO TPYAOEMKOCTh H 3HEPro3aTpParhl,
OyayT IOAPOOHO PacCMOTPEHBI HHKE.

KpomMme Toro, Oyaer mpeAcTaBiIeH LIENBIH PSS HOBEHIIMX MOAEIEH MeXaHH3HPOBAHHOIO
MOEYHOIO OOOpYAOBAaHUSA OTEUYECTBEHHOI'O IIPOM3BOJICTBA C IPHHIMIMAILEHO HOBBIMH
KOHCTPYKTHBHBIMH  PEIleHHSIMH, OOIaJaroIlero BBICOKOH  ITPOH3BOMUTEIIFHOCTBIO  IIPH
MHHHMAaJIBHBIX SHepros3arparax, OTBEYAIOIErO0 COBPEMEHHBIM MEXIVHAPOIHEIM CTaHIapraM H
OTJIMYAOINETOCSA TTOBHIINIEHHOH VHHBEPCAIIBHOCTBIO, T. €. BO3MOKHOCTBIO OOCIYKHBAHHS, OT
JIETKOBBIX AaBTOMOOHMIIEH M aBTOOYCOB JO aBTOIIOE3J0B, C IIOMOINBIO OJHOH MOJIEIH
00OpYIOBAaHUS, TIPHYEM C OJHOBPEMEHHON MOHKOHN KaK Ky30Ba, TaK M CHIIbHO 3arPsS3HEHHBIX
TIOBEPXHOCTEH B TPYAHOIOCT YITHEIX MECTaX.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIabopaTtopHas paoora 4

Tema: Onpeaenenne aedpeKTOB HA WIeMEHTAX Hecyllell KOHCTPYKIIHH KOpIyca
KY30Ba H TEXHOJIOTHA HX YCTPAHEHHUSA

HEJH: pﬂﬁﬂfﬂbl: O3HAKONIICHHE C ,I[E(l)EI{TElMII Ha KY30BHBIX 3JIEMCHTAX aBTOMOOHIIEH H
OCBOCHHC MCTOAHK H TCXHOIIOI'HH HX YCTPAaHCHHA.

3HATD:

® BHJHI H THITBI aBTOMOOHIBHOIO 000OPYIOBaHNSL, OCHOBHEIE TEHIEHIIHH Pa3BHTHS €I O
KOHCTPYKIIHH B POCCHH H 32 pyOeKOM,

® HA3HAYCHIIC, }fGTpDﬁCTED H ITPHHITHIIBI IeHCTBHA Pa3/JINYHBIX MEXAHH3MOB H CHCTCM
Gﬁﬂp}"ﬂﬂEﬂ}HIH aBTOMOOHIILHOI' O CCPBHCA,

® TpEﬁGEElI—]IIH, IPEABABIIACMBIC K MCXAHH3MdM H CHCTEMaM GﬁﬂpyﬂDEﬁH}IH COBPEMCHHOI'O
aBT OMOOHIIbHOI'O CCPBHCA
ITPHHITHITBI IeHCTBH S Pa3JIYHBIX CHCTEM Gﬁﬂp}*’ﬂﬂEﬂHI[ﬂ aBTOMOOHIIbHOT'O CEPBHCA,

YMeThb:

® CaMOCTOATCIIPHO OCBAHBATh HOBBIC KOHCTPVYKIIHH COBPEMCHHOI'O Gﬁﬂp}"ﬂﬂEﬂHI[ﬂ;

® OLIEHHBATh TEeXHHYECKHIH YPOBCHD I{GHGTP}"KI_[I]IT DﬁﬂpyﬂﬂEﬂHI[ﬂ IIPHMCHACMOI'O Ha
CTO:;

® OPraHH30BbBIBATE HCIIBITAHITA aBTOMOOIIIEH C I[eJIbIO OITPEACIICHIA TTOKa3aTeleH
JKCILTYaTallHOHHBIX CBOHCTB Ha COBPEMEHHOM Dﬁﬂp}"ﬂﬂﬂﬂ}]}[}[ CEPBHCA,

OLIEHHBATh TEXHHYECKHI YpOBeHb y4acTKOB CTO H IMporHo3HpoBaTh €ro 3(p(h)eKTHBHOCTE B
3aJlaHHBIX YCIIOBHSX SKCITTyaTallHH,

Biaaners:
® IIPHHIMMIITAaMH  JefiCTBHS pPa3IHYHbIX MeXaHH3MOB H  CHCTEM OOOPYIOBaHHS
aBTOMOOHIIPHOI'O CEPBHCA,

e CITOCOOHOCTBIO K paboTe B MallbIX HHKEHEPHBIX TPYIIIax;
e MeTOZHKaMH 0e30IacHOH pa0oTH H IIpHeMaMH OXPaHEI TPyAa

YMCHHCM OLICHHBATD TeXHHYECKHI YPOBCHD I{GHCTP}"BJ_[I]IUI Gﬁﬂp}"ﬂﬂEﬂHI[ﬂ ITPHMCHACMOI'O Hd
CTO

Teopernueckast yacThb:
Bonpocst 012 camonoozomosxku

1. HazoBHTE OCHOBHBIE ,[[E(l)EI{TBI JNEMEHTOB KY30Bad aBTOMOOHIIEH H IPHYHHBI HX
BO3SHHEHOBCHHA.

2. Hazorute mpeumyInecrsa M HELOCTAaTKH ITPHMEHSEMBIX B JAaHHOE BPEMS CIIOCOOOB
PEMOHTA KY30BOB H KaOHH aBTOMOOHIIEH.

3. HEPE‘HIGJ’HITE OIICpalHii, BBOIOIIHACMBIC CO ChEMHBIMH KY30BHBIMH  3JIEMCHTAMH, H
MCPOIIPHATHA 11O o0eclleYeHHIO TeXHHKH 0e30IIaCHOCTH IIPH ITPOBCACHITH PEMOHTHBIX pE]ﬁDT

Teo PETHYUYCCKAH YaCTb.

NOKYMEHT I:ID,unMGAH Y4YHOH MOHKH aBTOMOOHJIEH
INEKTPOHHOM INOANKUCHIO 3 PYKOSITKY HCITONB3YETCS I BHEIIHEH MOKH

Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6 ‘ - G -
Bnapene: We6syxosa TatbaHa AnexcaHaposHa "HHOH., CHAOXCHHBIH OTBCPCTIAMH UIA ITPOXOd4

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BOJIBl, HABOPAUHBAETCS Ha TPYOY VIIIHHEHHOH PYKOSTKH C PE3HHOBBIM UEXIIOM, CIIVKaII[HM JUIS
TepMom3orsy. [1]eTka cHaGKeHa ITYIIEPOM IS KPEIUIEHHS ITOABOISIIET O IIIAHTa H KPaHOM.

YcTaHOBKA VI PYYHOH IIUIAHTOBOH MOHKH aBTOMOOHIIEH BCEX THIIOB M, B IIEPBVIO
OYEPENb, CHIBHO 3arpsS3sHEHHBIX MECT CHH3Y aBTOMOOMIeH. 3a00p BOALI ITPOH3BOAHTCS U3
OUHCTHBIX Pe3epPBYapOB-OTCTOHHHKOB C ITOMOIIBIO IIIIAHTA C CETYATHIM (PHIBTPOM. B KOMITIIEKT
YCTAHOBKH BXOJAT IUIAHTH ¢ ABYMS MOEUYHBIMH ITHCTOJIETAMH C PETYIMPYEMOH CTPYEH BOJEI -
OT KHHJXKAJILHOTO THIIA JO BeepooOpasHOro, HCIIOIB3YEMOIO IS OKOHYATEIIRHOIO OOMEIBa
apTOMOOHIIEN. Ha paMe yCTaHOBKH CMOHTHPOBAH 3IeKTPOABHIATEILF MOIIHOCTBIO 7,5 KBT, Bal
KOTOPOro 4epes My(pTy CBSI3aH C €JHHBIM BallOM ITATHCTYIIEHYAaTOIO Hacoca BHXPEBOI'O THIIA.
Kaxmas crymeHp Hacoca (puc. 2,6) TpeiacTaBIdIeT co0o0il KaMepy CO BCAacChIBAIOIIHM H
HarHeTaTEeIbHBIM JHCKAaMH. BCe CTYIIEHH CBS3aHBI MEKAY COOOH IPOXOJHBIMH KaHaIaMH, H
Ka)kJas CTYIleHb ITpH pa0oTe IoBenuaeT JaBiieHHe Ha 0,3 MIla (3 I{[‘GfGME). B urore gasneHHe
Ha BeIXOZe pgocturaer 1,5 MIla (15 krc/cM ), T.e. Ha KaXIbIH ITHCTOIET ITPHXOIHTCS
OIITIMATIBHOE JIABTIEHIIEe IS 3TOro THIIa MoeK - 0,75 MIla (7,5 kre/cmd).

YCcTaHOBKAa OTEYEeCTBEHHOrO MNpoH3BOACTBA M-125 (puc. 3.) obecliedyHBaeT BBICOKOE
naBjaeHHe 10 6,5 MIla (65 xrc/ CME):, KOTOPOE JOCTHTAETCS ITYTEM HCIIOIB30BAHNS CIIEI[HAIBHOIO
Hacoca IUIYHKEPHOI'O THITA, CMOHTHPOBAHHOI'O BMECTE C SJIEKTPOJABHIATEIIEM MOIIHOCTHIO 2,2
KBT B KOXyXe Ha TelleKKe. B KOMITIIeKT BXoasar OapadaH ¢ CaMOHAMATHIBAOIIMMCS IIUIAHTOM H
VIUIMHEHHAS PYKOSATKA ¢ MOFOIIHMM ITHCTOJIETOM C HacaaKaMH JJIS KHHKAIbHOH H BeEpooOpa3sHOH
CTpyH. Ha Tenekke MMEIOTCS HHUINM I KAHHCTP C MOIOIMM H TIOTHPVIOIHM PacTBOPOM.
YIpaBieHHe II0ayed MOIOIIEr0 PpacTBOpa, YHCTOH BOABI IIH ITIOIHPOBOYHOH CMECH
OCVIIECTBIISETCS 3aIIOPHO-PETYIIMPOBOYHBIMH KPaHaMH.

B 3apyOexHBIX 00pasijax HCIIOIL3YIOT IAaporeHeparopsl (pHC. 4) ¢ HarpeBOM BOJEIL 0
140°C, 4ro IO3BOISAET MOIYYHTH JABIcHHE CTPYH Ha BbIXoAe g0 2.8 MIla (28 HGICME):, HITH
YCTAHOBKH C HacOCaMH ITIYHKepPHOTrO THIIA (pHC. 5) H HarpeBoM BopI 10 100°C, yTo 1MO3BOIISIET
YIAISTh IF000€E 3arps3HEHHE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIabopaTtopHas padora 5
Tema: PeMOHT HeMeT A/LTHYECKHX 3JIEMEHTOB KY30BOB H Ka0HH aBTOMOOIIEH
Ilens padbomsr: 03HAKOMIIEHHE C TeXHOJIOTHEH PEeMOHTa 3JeMEHTOB KY30BOB H KaOHH
aBTOMOOHIIEH, H3TOTOBIIEHHBIX H3 HEMeTaIUTHYeCKHX MaTepPHAIIOB.

3HATHE:
® BHIBI H THITEI aBTOMOOIIBHOIO 00G0PYIOBAHIL, OCHOBHBIE TEHIEHIMH Pa3BHTHS €T0O
KOHCTPYKIITHH B POocCHH H 3a pyOeXoM,

® HAa3HAUYCHIIC, yCTpGﬁCTEG H ITPHHITHIIBI IEHCTBHSA Pa3JINYHBIX MEXAHH3MOB H CHCTCEM
Dﬁﬂp}’,[[DEElHIIH aBTOMOOIIBLHOI' O CEPBHCA,

® TpEﬁGEﬂI—HIH, IPEABABIIICMBIC K MCXAaHH3MdaM H CHCTCMaM GﬁﬂpYﬂGEﬂ}HIH COBPEMCHHOI'O
aBT OMOOHIIBHOT O CEPBHCA

TIPHHIINIIBL JeHCTBHS Pa3IMYHbIX CHCTEM 000PYIOBaHHA aBTOMOOHIIBHOTO CEPBHCA,
YMeTh:
® CaMOCTOSTEITBHO OCBaHBaTh HOBBIE KOHCTPYKIMH COBPEMEHHOI'O 00OPYIOBAHHS,
® OIEHHBATh TEXHHYECKHI YPOBEHb KOHCTPYKIIMII OOOPYZOBAaHHS IIPHMEHSEMOIO Ha
CTO:;
® OpPraHM3OBBIBAaTh HCITBITAHHS aBTOMOOHIIEH C IIENBIO OIpefelleHHsT ITOKa3aTelell
HKCITTyaTaI[HOHHBIX CBOMCTB Ha COBPEMEHHOM O0OPYIOBAaHHH CEPBHCA;

OLIEHHBATh TEXHHYEeCKHH YPOBeHb Y4acTKOB CTO H IIpOrHO3HPOBATh ero 3(P(PeKTHBHOCTE B
3aJJaHHBIX YCJIOBHSX SKCILIyaTal[HH,

Baagers:
® IIPHHIMMIITAaMH  JefiCTBHS pPa3IHUYHBIX MeEXaHH3MOB M CHCTEM OOOPYIOBaHIA
aBTOMOOHIILHOT'O CEPBHCA,

e CITOCOOHOCTBRIO K pﬂﬁﬂTE B MaJIbIX HHKCHCPHBIX I'PVIIIIAX,

e METOJHKaMH Oe30IacHOH pabOoThl H ITpHEMaMH OXpPaHBI TPyAa

YMEHHEM OIEHHBATh TEXHHYECKHH YPOBEHb KOHCTPYKI[HI OO0PYZOBAHISA IIPHMEHSIEMOTO Ha
CTO

Bonpocet 0142 camono0zomoéxku

1. HazoBure n»reMeHTBHI (JeTalmM) KY30BOB JIETKOBBEIX H TPY30BBIX aBTOMOOHIIEH,
H3TOTOBJIEHHBIE H3 HEMETAJUIMYECKHX MaTepHaloB. M3 KakHX HMEHHO MaTepHalIOB OHH
H3TOTOBIIEHEI?

2. UTO BXOAHUT B IIOHATHE «IUIaCTMAcCCEI»? Ilepeuncimre.

3. Kaxkwue TpeGoBaHHS MPEABSIBISIOTCSA K KaUeCTBY OTPEMOHTHPOBAHHBIX JIeTalleH
aBTOMOOIIEN H3 HEMETAIIMYECKHX MAaTEPHAIIOB?

Teo PETHYCCKAH YaCThb.

CHEHH(I)H‘IECRHE 0CO0E€HHOCTH TEXHOJIOTHH MOEHBIX pﬂﬁﬂT, KOHCTPYKTHBHbLIC DEINICHHA H
MeT 0/1bI MOBLIIIEHHA KaYecTBa MOHKH

PHGGMGTPIM Oorree HG,I[pGﬁHG C]’[EI.[H(bH‘IECI{HE 0COOEHHOCTH TeXHOIIOTHH MeXaHH3al[HH

NOKYMEHT NOOFMMVCAH HBIX 3arps3HEHIIT aBTOMOOIIEH, BTO ITO3BOIHT
SNEKTPOHHOW MOANUCHIO TPYKTHBHBIX Pa3paboTOK M JOITOIHHTEIbHBIX

Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6
, MOCTH IIpH OIDICAHHH OJHOTHIIHBIX 3JICMCHTOB
Bnapened. LLlebayxoea TaTtbaHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. I'paseBple IATHA TPYHTOBOI'O IPOHCXOKIEHHS HACTOIBKO CHJIBHO ITPHIIMIIAIOT K
MeTaUTHYECKHM ITOBEPXHOCTSAM aBTOMOOIIEH, YTO HX YIAIeHHEe YPe3BBIYANHO 3aTPYIHEHO, HO
OHH JIETKO CMBIBAIOTCS TIOCIIE OTMAYMBAHIS, T.€. KOrJa Blara ITPOHHKHET ITOJ CaMO IISITHO.
[loaTOMYy OJHHMM M3 VYCIOBHH Ka4eCTBEHHOH MOMKH SBIISIOTCA CBOEBPEMEHHOE M OOHIILHOE
CMaulBaHNEe Ky30Ba. MIMEHHO I103TOMY IMPaKTHYECKH BCE THII CTAI[HOHAPHBIX MOEYHBIX
YCTAaHOBOK CHaAOeHBI JYIIEBBIMH PaMKaMH ¢ ()OpCYHKAMH JJIS IIpeJBapHTEIbHOIO CMauYHBaHHS
IIOBEPXHOCTEH aBTOMOOMII. MHOrga HX CIIEIHAJIbHO BBIHOCAT BIIEpPe] Ha 3HAYHTEIBHOE
PacCTOSIHHE OT MOEYHBIX YCTAaHOBOK, YTOORI I'PSA3h YCIlela OTMOKHYTh.

AHAJOTHYHBIE AVIIEBBIE PAMKH MOHTHPYIOT M IIOCIIE MOEUYHEIX YCTAHOBOK, HO OHH
ITpeTHa3HaYeHE] IS OKOHYATEIIbHOIO OOMBIBA B LETISX VAAIEHIS MEJIKHX ITECUHHOK H T. [I.

2. BbUTYMHEIE TISTHA M IIPOMACIIEHHEIE IISTHA MEXAHHYECKOH TI'PS3H YIAAeTCS OOBIYHO
CMBITh TOJIBKO C JOOABIEHHEM B BOJAY CHHTETHUYECKHX MOIOINMX CpeacTB. HO 3TOT MeTOn He
HaxXOJUT INMHPOKOIrO IIPHMEHEHHS, TaK KaK VBEIIMYHMBAET CTOMMOCTEL IIPOIECCAa MOHKH H
CTAHOBHUTCS ITPOOIIEMATHYHOH OYHCTKA BOJLI OT MBUIBHOHM IIEHBI B IEIIX €€ ITOBTOPHOIO
HCIIOMb30BaHMA. [lo3ToMy Ha IIpakTHKe IS YAAJIEHHS TaKHX IISITeH MCIIONB3VIOT Yallle
HHINBHIYAJIBHEI METOJ[ C IIOMOINBIO BIaKHOH BETOIIH, CMOYEHHON aBTOMIAMITYHSIMH U T. JI.

3. JlHmma aBTOMOOWIEH, arperarbl, PacIlOIOKEHHBIE CHH3Y, SJIEMEHTHI TTOJBECKI,
ITOJIKPBUIBHEIE ITOIOCTH (HAJKOJIECHBIE HHIIH ) ITOIBEPKeHEI HAHOONIEE CHIILHOMY 3ar PSI3HEHHIO,
IIPHYEM CaMBIMH Pa3IHYHBEIMH KOMIIOHEHTAMH I'pS3H (TPYHT, ITIHHA, KHUJIKHI OHTYM C JOPOTH C
yacTHI[aMH acanbTa H I'paBHS, BKpaIUIEHHS IIhJa HIIH ITOIHOe OONefeHeHHE B 3HMHEe BpeMS
rofga). IIpoGnema ycyryOmsercsa eme H TeM, YTO MOHKY HH3a aBTOMOOHIEH eXeJHEBHO B
OonprnmmHcTBE ATII He IpoBOAST, BBHAY MaJIOH MOIIHOCTH OYHMCTHBIX COOPYKEHHH,
YIOPOKaHHS ITpoIlecca MOHKH B IIEIIOM. KpoMe Toro, yacrasg MOHKa JHHINA CIIOCOOCTBYET
PaspyIIEHHIO aHTHKOPPO3HOHHBIX ITOKPRITHI H YCKOPSET IPOIleCcC KOPPO3HH MeTarria. [losromy
TIIATEJIBHYIO MOHKY HH3a aBTOMOOWIEH IIPOBOASAT OOBIYHO IIEPE] OUYEPEAHOH IIIIAaHOBOH
rmoctaHoBKOH Ha TO-1 u TO-2, HHOrga rnepen TEKYIIMHM PeMOHTOM. B pesyierare IoCTeleHHO
HAKAIUINBAETCS MHOIOCIIOHHBIH, IIOPOH OKaMEHEBIIHH HAJeT TPs3H, VYIAIHTh KOTOPBIH
OOBIYHBIMH MOEYHBIMH CPEJCTBAMH BeChbMa CJIOKHO, Ja)Ke C HCIIOIb30BAHHEM YCTAaHOBOK
BBICOKOTO JIaBJIEHHS CO CTPyell KHHKAIbHOrO THIIA. XOpPOMIIMi 3(QeKT B ATOM IUIaHE JacT
HCIIOJIb30BAHHE BOAOCTPYHHBIX YCTAHOBOK ¢ HarpeBOM BOAEI 10 100°C u 1mapoBOLOCTPYHHEBIX -
MOIITHAS CTPYS Iapa H BoAbI ¢ TemiiepaTypoi Ao 140°C u marnennem go 2,8 MIla (28 B.TfGME)
CItocoOHa yIalsarh 3arpsB3HEHHI TF000ro THIIA, HECOMHEHHO, UTO 3TO IMPOHCXOMUT H 3a CYET
a(pdexTa orrmapuBaHmsa. [loaTOMY MOHKH JaHHOIO THIIA HE3aMEHHMEL H B 3HMHEE BPEML.

4. Ilpu HCIOIMB30BAaHMU IS MONKH KY30BOB VYCTAHOBOK IIETOYHOrO THIIA, ITPH
HEJIOCTaTOYHOM CMAuHBAaHHH BOpca INETOK, HMEIOI[HX CPaBHHUTEIBHO OOIBIINYIO CKOPOCTH
Bpall[eHH s, OTHEIBHEIE HUTH BOPCa IIPHOOPETAIOT KHHETHYECKYIO 3HEPIHIO, BEIPAKAIOIIYIOCS B
YIApHOM BO3JIEHCTBHH Ha JIAKOKPACOYHOE ITOKPBITHE, Pa3pyIlas ero, YTo IIPHBOAUT K OOIEMY
ITOTYCKHEHHIO OKpacKH. [loaToMy IpH padoTe Ha IETKH JOJIKHO II0[aBaThCs TAKOE KOJIMYECTBO
BOJIBI, YTOORI IIPH HX BpalllecHHH KaK OBl 00pa30BBIBAIICSA BOISHOH CTOJI0, CBOAS O MHHHMYMA
HETaTHBHOE BO3AeHCTBHE Bopca. C 3TOH LENBIO MIPAaKTHYECKH BO BCEX KOHCTPVYKIMMSX HAIIPOTHB
IIETOK MOHTHPYIOT HHIWBHAVAIbHBIE BOMSHBIE TPyOUaThle KOIIEKTOPBI C HEOOXOIHMBIM
KOIIMYECTBOM (POPCYHOK IS IIOJayH BOABI. Xopommi 3(QPeKT B 5TOM IUIaHE JaeT
HCIIONIb30BAHME B XOHE MOHKH CHHTETHYECKHX MOIOIIMX BEIIECTB, XOPOIIO VIAJISFOIIMX
pPas3MUYHBIE 3arPS3HEHHS M HEHTPAIM3VIOIMX MBIUIBHOH IIEHOH VYAApHOe BO3ICHCTBHE HHUTEH
BOpca (ATOT METOJ CAepKHBaeTCS IO BHINIEYKa3aHHBIM ITPHYHHAM). Hekoropele (HPMEL
ITOMHMO HCIIOIB30BAHHS IS IIETOK 0CO00 MITKHX CHHTETHYECKHX BOIIOKOH, IIPHMEHSIOT BOPC C
PAaCITyIIIEHHBIMH KOHI[AMH.

5. st obecrieueHH S HAJIeKHOCTH PaOOTHI I[ETOYHBIX YCTAHOBOK, B KAQUECTBE ITPHBOIA

AQKYMEHT NOANUGAH JUTATEIM ¢ PEXYKTOPAMH, OOBEJHHEHHLIMH B

SNEKTPOHHOW NOAMWUCHLIO |
CepTudukar ~12000002A633E3D113AD425FB50002000002A6 TIEM, TaK Ha3bIBACMbBIC MOTOPBI-PEAYKTOPEL,
Bnapeneuy; lWebayxoea TateAaHa AnekcaHapoeHa [ HCIIOCPCACTBCHHO CBA3aHHBIC C BaJIaMII IIICTOK

I IIepeddadH Ha ITETEKH AIMEro MOMEHTA
Nencreutened: ¢ 20.08.2021 no 20.08.2022 p KpyT



HCITOJIb30BAINCh KIIMHOPEMEHHEIE Iepefauyl, YacTO BRIXOAHBIIHE H3 CTPOS ITOJ BO3JEHCTBHEM
TIecKa H BOJBI.

6. CpaBHHTEIILHO CIIOXKHAS TPAeKTOPHS IlepeMelleHHSd IIeTOK B IIpolecce MOHKH
oOecIleunBaeTcsa CpeACcTBAMH ABTOMATHKH, CHJIOBBIMH ITHEBMAaTHYECKHMMH I[FUIHHPaMH
yIIpaBlIeHHS H T.4. IIpH 3ToM Ha BceX THITaX YCTaHOBOK, ITPH JEFOOOM crmoco0e MOHKH INETKH
IOIKHBI KaK MOKHO IUIOTHEE NPHKHMAThCS K OOMBIBaeMBIM ITOBEPXHOCTSIM aBTOMOOHIIEH - C
STOH LIENBI0 HCIIONL3YIOT ITOMIPYKHHEHHBIE MIETKOAep KaIllie KPOHIITEHHBI, OJIOUHO-TPOCOBBIE
CHCTEMEI C I'Py3aMH, B HEKOTOPEIX MOJEISX IMapHHPHO 3aKPeIUIEHHBIE INETKH YKe H3HaYallbHO
pacIonararoT IT0Jl OIPeIeIIEHHBIM YITIOM OTHOCHTEIIFHO BEPTHKAJIGHOH OCH aBTOMOOHIIAL.

7. Ilpu KOHCTPYHPOBAHHH CTPYHHBIX MOIOI[HX YCTAHOBOK ITPEAYCMAaTPHBAIOT CO3JaHHE
JIOIOIHUTEIBbHEIX VYCTPOHCTB JUUIS VBEIHYEHHS IUIOMIAAH OOMBIBA. J[JI1 3TOr0 BOASHBIE
KOIUIEKTOPBI JelIal0T KayaroIHMMHCS C IIOMOIIBED CHCTEMBI TSI, C IIPHBOAOM OT MOTOpa-
PENYKTOpPAa C KPHBOIMIMIIOM HIH ITOABIDKHBIMH B KaKOH-ITHOO IUIOCKOCTH IIOJ BO3JIEHCTBHEM
CIIEI[HAJIbHBIX TPAHCIIOPTEPOB, HCIIONbL3YIOT BpAILAIOIIHECS ITOJ AEHCTBHEM PEeaKTHBHOH TSTH
CETHEePOBHI KoJieca H T.].

8. B IemIX »5KOHOMHH 5SIEeKTPOSHEPTHH M BOABI IPAKTHYECKH BCE  THIIBI
MeXaHH3HPOBAHHBIX aBTOMATHYECKHX YCTAaHOBOK OCHAINlEHbI CPEJCTBAMH aBTOMAaTHYECKOIO
BKJIFOUEHHS KaK CaMHX YCTAaHOBOK, TaK H ITOJA4YH BOABI, HAMOOIIBIIIEE PACIIPOCTPAHEHHE HAaIIUIH
KOMAaHOKOHTPOJIIEPEI, MOHTHPYEMBIE COOKY ITO XOIYy JABHXKEHHS aBTOMOOIIEH, C THOKHMH
CTEP/KHSAMH, CBS3aHHBIMH C KOHIIEBBIMH BBRIKITIOUYATEIISMH CHCTEMBI VIIpaBleHHS. Ilepen
YCTaHOBKAMH MOHTHPYIOT Ha CIIEI[HAIIBHBIX CTOHKAaX BXOJHBIE KOMAaHIOKOHTPOIUIEPHI IS
BKIIFOUEHHSI YCTAHOBOK IIPH TIIOAXOJe aBTOMOOHIIEH, a 3a YCTaHOBKAMH - BBEIXOJHEIE,
BBIKIIFOYAOIITHE ITOIady AIIEKTPO3SHEPIHH Ha IIPHBOAHBIE YCTPOHCTBA H BOJBI.

Teopernueckast yacThb:
Oo0opyaoBanHe AJ18 MeXaHH3HPOBAHHOH MOHKH JIETKOBbIX ABTOMOOHJIEH.

B3aMeH yCTapeRIIHX IPOMO3AKIX YCTAaHOBOK IS MOHKH Ky30BOB MoJa. 11 IOM u mng
MOHKH JHCKOB Kojiec Mox. 1144 Orpln Hauar BEIMYCK O0JIee COBPEMEHHOH KOMIUIEKCHOH JIMHHH
I JerKoBbIX aBTOMOOHIerr M-133 (puc. 6) C IIPHHIMMIIHAIBHO HOBOH KOHCTPYKIIHEH
OTJIETIBHBIX COCTABIISIOIMX YCTAHOBOK.

Tak, A1 MOHKH IJHCKOB KOIlec OBllIa BIIEPBBIE HCIIONIb30BaHA IMPOXOAHas (0e3 OCTaHOBKH
aBTOMOOHIISI B IIpoIlecce MOMKH) IeToYHasd ycTaHoBKa Mo, M-131 (puc. 7). C xaXI0H CTOPOHEI
IIOCTa PACITOIOKEH MOFOIIMH OIOK, COCTOSIIII H3 OCHOBAHHS, HA OCH KOTOPOro CMOHTHPOBaHa
CKIIQIBIBAIOINASCS CTpeNa, HeCcyIasl MAapHUPHO YCTAHOBIIEHHBIN V3€Il TOPH30HTAIIBHOH INETKI,
VLT OOMBIBA IEPEIHETO M 3aJHET0 KOJIEca COOTBETCTBVIOIIEH CTOPOHBI aBTOMOOWIS. K y3iy
ITPUKPEIUIEH CIASOSIMH POIMHMK, B3aHMOJCHCTBVIOIIMIL C KOJecOM aBTOMOOWIS. JlaHHas
KOHCTPVYKIIHS ITO3BOJISIET TAKIKE IIPOMBIBATh OOBIYHO CIJIBHO 3arpsI3HEHHBIE ITOPOTH KY30BOB H
IIPO(HIbHBIE aPKH KOJIeC Ha KPhIJIbSIX.

CranpoHapHasa ITATHINETOYHAS YCTaHOBKA JJIS MOHKH Ky30BOB Mox. M-130 (pmc. 8),
TaKKe paboTaeT B aBTOMAaTHYECKOM PEKHME H BBEIITOIHEHA B BHE MOIIHOH [I-00pa3sHOH paMbl, B
BEPXHEH YacTH KOTOPOH C O0eHMX CTOPOH CMOHTHPOBAHBI HaIIPABIISIOIIHE TIOTIEPEYNHBI IS
ITOABIKHBIX KapeTOK, Ha KOTOPBIX ITPH ITOMOIIM KOHCOIEH 3aKpeIUIeHbl YEeTHIPE BEPTHKAIIBHEIE
IETKH, IIpeIHasHaueHHEIe 11 OOMBIBA OOKOBBIX, IEPEIHHX M 33aJHHX BePTHKAIBHBIX
INIOCKOCTEH aBTOMOOWISA. [IpHBOH KapeToK OCYIIECTBIISIETCS I10 3aJaHHOH IIpOorpaMMeE C
TIOMOIIBEO ITHEBMO-I[IVIHHAPOB M TPOCOOIOYHONH CHCTEMBI C ITPOTHBOBECAMI. B HaITpaBIISFOIIIX
BEPTHKAIBHBIX CTOEK paMbl YCTAHOBJIEHA IIOJBHJKHAS MASATHHKOBASA paMKa C TOPH30HTAIFHOMH

AQKYMEHT NOANMCAHR BecOB (Ha Tpoce € ITITOI, CMOHTHPOBAHHBIMI

ANEKTPOHHOM NMOANUCHIO 1
CepTudpuiar: | 12000002A633E3D113AD425FB50002000002A6 *BHIHBIM ITa30M - OOINlas Macca IHpb JOJIKHA
Bnapeneu: WeBayxoea TatbAHa AnekcaHgposHa BIM CTOIIOOM, GﬁpﬂB‘ﬁOH{IMCH IIPH BpaAlllcHHH

raJlbHas IIeTKa Kak Opl He HMeeT COOCTBEHHOH
Nencreutened: ¢ 20.08.2021 no 20.08.2022



MACCHI H ITPH BPalleHHH, OOMBIB IIEPEJHIOI0 YaCTh aBTOMOOWIS, JIETKO «B30HPaeTCsy Ha KaIloT H
T.JI., OOMBIBAsI BepXHHE TUIOCKOCTH aBTOMOOMIIS, BKIIFOYASA JIOOOBOe H 3aJHee CTeKIO (a Takxke
TIEPEIHIOO M 3aIHIOI YaCTH Ky30Ba).

Ha mnociegHeM mocTy KOMIDIEKCHOH ITOTOYHOH JIMHHH MOHTHPYETCS YCTaHOBKAa MOJI. M-
132 (puc. 9) gnd CyIIKH Ky30BOB MOIIMHBIM BO3AYIIHBEIM ITOTOKOM, CO3JaBacMBIM JIBYMS
OOKOBEIMH H OJHHM BEPXHHM BEHTHIIATOPAaMH, KOTOPBIE CHAOXEHBI BO3IYXOBOIAMH,
3aKaHYHBAIOIIMMHCS IIEIEBHHBIMH HacaJKaMH, HaIIPaBIECHHBIMH HABCTPEUY ABHKYIIEMYCSH
AaBTOMOOHIIIO H CAYBAIOIIHMMH BIIAr'y ¢ ero IopepxHocTter. Hacagku cHaOKeHBl YCTPOHCTBOM IS
PETYIIHPOBKH KHBOIO CEUYEHHS IS IIPOXOXKICHHS BO3AVIIHOIO ITOTOKA. BepXHII HacalIoK C
BO3JIYXOBOJOM H BEHTHIISTOPOM 3aKpEIUIEH ITapHHPHO Ha CIiellHaIbHOM 1 1-06pa3Hoi paMme, a Ha
KOPITYCE HACaJKa C BRIXOMHBIM COIIOM CMOHTHPOBAH HA KPOHIUTEHHE CIEASIIHH POIIHK - IIPH
KauyeHHH POIHKAa II0 BepPXHHM IUIOCKOCTSM Ky30Ba OH KOITHPYeT IPO(HIb aBTOMOOCHIISI H
IIO3BONISIET TIPOH3BOAHTL OOAYB C MHHHMAJIBHOIO PACCTOSHHS, ITOBHIMIAA 3(P(eKTHBHOCTD
CyIIKH. HecMOTpst Ha OOIBIIYIO ITOTPeOIIIEMYE0 MOIITHOCTh (0T 22 10 42 xBm IIpH YCHIIEHHOM
BapHaHTe) - KaUeCTBO CYIIKH OCTaBISET JKelaTh IYUIIETO.

PaccMoTrpeHHass JIHMHHS ¢ KOMIUIEKCOM OOOPYAOBAaHHS JJII MOHKH H  CVIIKH,
o0opyaoBaHHAasg ILEMMHBIM KOHBeHepoM Mox. [I-540 ¢ TomkareneM I1of KOJIeco, ¢ CHCTEMOH
KOMaH/JI OKO HTPOJIJIEPOB aBTOMATHYECKOI'O VIIPABIEHHS YCTAHOBKAMH, MOJKET paboTarh B ABYX
peXMMaxX, B 3aBHCHMOCTH OT CTEINIEHH 3arpsasHEHHsS aBTOMOOHIIS CO  CIIEAYEIOIIMH
TTOKAa3aTEIISIMH

TIPOH3BOIHTEIBHOCTD, aBT./4 60 - 90

CPEeJHHI pacXo BOAHL, /aBT 150 - 225

IaBJIeHHe TTOIBOIHMONI BOJIBI, KT/ CM” 4-6

o0Illag MOIITHOCTh ABHTraTeleH, KBT 34

OOI1mas JUIMHA JTHHHH cOCTaBIseT 15 - 17m rpu nmmpuHe 10 5 M. Mcromssyerca B ATII
cpeaHeH M OONBIIOH MOII[HOCTH.

B orianune OT pacCMOTPEHHOH KOMIUIEKCHOH IOTOYHOH HTHHHH i1 ATII ¢ mamon
IIPOM3BOACTBEHHON  ITporpaMMoH  Oplla  paspadoraHa IIejlasd CEPHS  CIIEI[HAIIBHOI'O
MajiorabaputHoro obopyaoBaHHd. Hambomblillee pacrpocTpaHeHHe TIONYYHIH YCTaHOBKH
IIOPTAJIbHOTO THIIA, C KaTAIMMHCS HECYIIHMH paMaMH I10 CIEIHAILHBIM HaITPaBIISIOIIIM
(aBTOMOOHIIb CTOHT IIPH 3TOM Ha ITOCTY B 3aTOPMO’KEHHOM COCTOSIHHH). HecMOTps Ha OONIBIIOE
pazHooOpa3He Pa3zIHYHBIX (PHPM-H3TOTOBHTENIeH H Mojelel o0opyJaoBaHHS JaHHOI'O KJlacca, B
HX KOHCTPYKI[HH MHOI'O OOIIEro: IMPaKTHYECKH BCE OHM HMEIOT OJHOTHIHVIO TPEXINETOUYHYIO
KOHCTPYKI[HIO. B BepxXHEH 4YacTH paMbl Ha IIONIEPEYHBIX HAITPABILIOIMX MOHTHPYIOTCH
pPasABHIKHBIE KApeTKH C IIAPHHPHO 3aKPEIUIEHHBIMH HAa HHX BEPTHKAIBLHBIMH IIETKAMH, a B
BEPTHKAJILHBIX HAIIPABRIISIOIIHNX PaMbl CMOHTHPOBAHA FOPH30HTAIIBHAS II[ETKA. Y CTAHOBKH MOTYT
padoTark KaK B aBTOMAaTHYECKOM PEKHME, TaK H ¢ YYACTHEM OIlepaTopa

IlepemHsss  yacTe aBTOMOOHIIE OOMBIBAacTCSd B HEKOTOPBRIX MOJENSX BHayale
BEPTHKAJILHBIMH II[ETKAaMH, 3aTeéM OHH OTBOIATCS B KpailHee ITOIOXKEHHEe H HauHHaeTCcsSd OOMEBIB
TOPH3OHTAJIPHOH IIETKOH, COBEPIIAIOINEH HECKOIBKO BO3BPAaTHO-TIOCTYIIATEIBHBIX XOIAOB B
BEPTHKAJILHON IUIOCKOCTH. 3aTeM IIOpPTaJlbHAS VYCTAaHOBKA HAYHHAET JIBHJKEHHE II0
HaIIPABJISIOIHM BIOIE OOMBIBAEMOI'O0 aBTOMOOIIIS, ITPH 3TOM BEPTHKAIBHBIE IIIETKH HAUYHHAIOT
OOMBIB OOKOBEBIX ITOBEPXHOCTEH, a TOPH30HTAIbHAS - BEPXHIX ITIIOCKOCTEH, BKIIFOUAs II000BOE H
3agHee cTekna (puc. 14).

B HEKOTOPBIX MOJEIISIX YCTAaHOBOK IIEPBOH B PadOTyY BCTYIIAET TOPH30OHTAIbHAS IIIETKA, a
3aTeM VYK€ BEPTHKAIbHBIE, TaKKe HaUHHAIONMe OOMBIB IIEpefHEH 4YacTH aBTOMOOHIIEH.

MoeuHpIe YCTaHOBKH JaHHOI'O THITa pa00TarT OOBIYHO B KOMILJIEKCE ¢ YCTaHOBKAMH JJISI CYILIKH.
Hammprumep, GM-100 (puc. 12) c¢ vycraHoBkoit GS-100, GM-200 ¢ GS-200. VYkazaHHBIE

AQKYMEHT TOAMNMMCAH MOIIKY (BIlepel M Haszad) H CYIIKY (BIIEpeX H

ANEKTPOHHOM NOANUCHIO | y (Brepen an) y (BIepen
CepTudpmat: - 12000002A633E3D113AD425F B50002000002A6 BOK C Pa3JIclIbHbIM HCIIOIHCHHEM HEKOTOPbBIC
Bnapenew; " WeGsyxosa Tatkana AnekcaHapoBHa KOMOHHHPOBAHHEIM ycTaHOBKaM (puc. 10),

Nencreutened: ¢ 20.08.2021 no 20.08.2022 }J’CTPGﬁCTEG AL € L B BlJlc BCTPOCHHBIX



BIIEKTPUYECKHX TYPOOBEHTHIIITOPOB - 5TO IIO3BOJIIET CHH3HTH OOIYVIO CTOMMOCTH H
METAJUIOEMKOCTh KOHCTPYKIHH.

Ha puc. 11 mpencraBieHa ojHa H3 paHHHX pa3paboTok ObmBInei pupmbl « EMANUEL»
(Utammsa) ¢ opHrHHaJIbHOH (OEeCIETOYHOH) TEeXHOJIOTHeH MOHKH - B Hayale ITopTalbHas
yCTaHOBKa MEIJIEHHO IIEPEMEINAETCS BAOIb aBTOMOOIUIS, YCTAHOBJIEHHOI'O Ha ITOCTY H HAHOCHT
Ha Hero OOMIILHBIH CIIOH ITE€HBI aBTOINMAMITYHS, CITYCTS 1-2 MHH. YCTAaHOBKA HAUHHAET ABHIKEHHE
B OOpaTHOM HAaIlpaBIIeHHH, CMEIBAs IIEHY MOIINHBIMH BeepOOOpasHBIMH CTPYSIMH, a 3aTeM
COBEpPIIAET eIlle OAMH XOJ Hazal M BIEpeld, IPOH3BOAd OO0IVB Ky30Ba ITOTOKOM BO3IyXa OT
TYPOOBEHTHIIAITOPOB. [IpH 3TOM METOJE IOIHOCTRIO YCTPAHSETCS HETraTHBHOE BIIMSHIE BOpca
IIETOK Ha JIAKOKPAaCOYHOE ITOKPEITHE aBTOMOOHIISA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIabopaTtopHas paodora 6

Tema: HpHMEHEHHE MAaHKH | CBAPKH IIPH PEMOHT € METAJLIHYIECKHX
AWIEMEHTOB KY30B0B H Ka0HH

H eib paﬁ ombl. O3HAKOMIICHIEC C MCTOJHKAMIT BEITTOJIHEHH A ITAXTIBHBIX H CBAPOYHBIX

paboT U rpHoOpeTEHHE MPAKTHYECKHX HABLIKOB HX ITPHMEHEHHS IIPH PEMOHTE 3IIEMEHTOB
KY30BOB H KaOHH aBTOMOOHJIEH.

3HATD:

e BHJIHI H THITBI aBTOMOOHIBHOIO 000PYIOBAHI S, OCHOBHEIE TEHICHIIHH Pa3BUTHS €TI0
KOHCTPYKIIHH B POCCHH H 32 pyOeKOM,

® HAa3HAUYCHIIC, yCTpGﬁCTEG H ITPHHITHIIBI IEHCTBHSA Pa3JINYHBIX MEXAHH3MOB H CHCTCEM
DﬁﬂpYﬂDEﬂI—HIH aBTOMOOHIIBHOI' O CEPBHCA,

® TI;‘IE@ZZJ'EEII-]IIH3 IPEABABIIACMBIC K MCXAHH3MdM H CHCTCMaM DﬁﬂpyﬂDEﬂH}IH COBPEMCHHOI'O
aBT OMOOHIIBHOT O CEPBHCA

TIPHHLIHITEI IeFICTBHS PA3IMYHBIX CHCTEM 000PYIOBAaHHS aBTOMOOHIILHOI'O CEPBHCA,
YMeTh:

® CaMOCTOSTEIBHO OCBAaHBATh HOBBIE KOHCTPYKIHH COBPEMEHHOIO 000DV OBaHHA,
® OIcHHBaTh TEXHHYECKHII YPOBEHb KOHCTPYKIHII OOOpPYZOBaHHSI ITPHMEHSEMOIO Ha
CTO;
® OpraHH30BBHIBATh HCIBITAHHS aBTOMOOHIEH C IIEIbI0 OIpeJesIeHHsS IIOKa3aTeleH
SKCITTyaTal[HOHHBIX CBOMCTB HAa COBPEMEHHOM O0OPYOBAHHH CEPBHCA,
OLIEHHBATh TEXHHYEeCKHH YPOBeHb Y4acTKOB CTO H IIpOrHO3HPOBATh ero 3(P(PeKTHBHOCTE B
3aJJaHHBIX YCJIOBHSX SKCILIyaTal[HH,

Baagers:
® IIPHHIMMIITAaMH  JefiCTBHS pPa3IHUYHBIX MeEXaHH3MOB M CHCTEM OOOPYIOBaHIA
aBTOMOOHIILHOT'O CEPBHCA,

e CITOCOOHOCTBRIO K pﬂﬁﬂTE B MaJIbIX HHKCHCPHBIX I'PVIIIIAX,

e METOJHKaMH Oe30IacHOH pabOoThl H ITpHEMaMH OXpPaHBI TPyAa

YMEHHEM OIEHHBATh TEXHHYECKHH YPOBEHb KOHCTPYKI[HI OO0PYIOBAHIA IIPHMEHIEMOTO Ha
CTO

Teopernueckast yacThb:
Bonpocet 0112 camono0z2omoéxku

1. YCTpOHCTBO M IMPHHIIMII pabOTEl  AllETIJIEHOBOI'O I'eHepaTopa.
2. JledpekTHI CBapHBIX IIIBOB H IIPHYHHBI HX BO3HHKHOBEHHS.
3. Texumka 0e€30IIaCHOCTH IIPH BEBINOJIHEHHH CBAapOYHBIX padorT.

Teo PETHYUYCCKAH YaCTb.

OOopyaoBaHHe ISl MEXaHH3HPOBAHHOH MOHKH I'PY30BbIX aBTOMOOHJIEH.
MoeyHasg ycTaHoBkKa MoA. 1114 (pruc. 15, 16) Oblita OMHOH H3 NEPBBIX Pa3padOTOK I
MEXAHURUNORAHHONW _ CTNHVITHOW  MOUKUW  THVOBEIX aBTOMOOMIEH M TIPHI[EIIOB Ha IIOTOKE,

AOKYMEHT NOANWCAH |
SNEKTPOHHOM NOAMMUCHIO [3 JBYX Iap BEPTHKAIBHO PaCIIONOKEHHBIX
Ceptudiukat: ' 12000002A633E3D113AD425FB50002000002A6 [pefcTarismia COOOH OTAEIBHYIO CEKI[HIO I
Branengiic [ BWHPPYXOPAHETHAHA ADRKSEIARGRHE 3 KauecTBe paboOuyMX OPraHOB HCIIOIb30BAJIHCH

NeiicTaiTenen: ¢ 20.08.2021 no 20.08.2022 1. KomnebaTelnbHbIe IBHKEHHS KOJUICKTOPOB, B



I[eJIIX VBEIMYEHNS IUIOIA U OOMBIBA, OCYIIECTBIISIIHCH C IIOMOIIBIO CHCTEMEI TST H PBIYArOB OT
ITPUBOJHOHN CTAHIHMH C KPHBOIIMITHBIM MEXaHH3MOM. J[II MOHKH HH3a H BepXa HCIIOIb30BaINChH
aHAJIOTHYHBIE KOIUIEKTOPBI, CMOHTHPOBAHHEIE HA COeJHHHTEIIBHEIX TPYOOIIPOBOAaxX (BEpXHIE B
BHJIE apoK). [IpOH3BOIHTEIBHOCT YCTAaHOBKH AocTHTana 30 aBT./4.

B Hauane 80-x roaos Onlna paszpadoTaHa YCTaHOBKA IS MEXAaHH3HPOBAHHOH CTPYHHOIH
MOHKH MOZA. 1152, KOHCTPYKIIHS COCTOSIIa H3 PACIIONOKEHHBIX IT0 OOKaM ITPOXOIHOr0 ITOCTa
MOHKH T'OPH30HTAIbHBEIX TPYOOIIPOBOAOB CO CMOHTHPOBAHHBIMH Ha HHX Ka4aroII[HMICS
KOJUIEKTOpaMH C coIvlaMH. [IpOoH3BOAHTENRLHOCTE OCTalach Ha IIPEKHEM YPOBHE, HECKOIIBKO
CHH3HWICS CPEeIHHI pacxXoJ] BOABR Ha ogHH aBTOMOOMIE (¢ 2300 1 mo 1800 ). KauecTRO MOHKH
ITPaKTHYECKH He VIIVUIIIHIIOCH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIaboparopHas paodora 7

Tema: PemMoHTHOE OKpallinBaHHE ﬂTpEMﬂHTHpﬂEﬂHHﬂﬁ IMNOBEPXHOCTH KY30Ba

H EJib Pﬂﬁ Ombl. O3HAKOMIICHIE C METOOHKOH IIOATOTOBKH H OKpallniBaHIA
METAIITHYSCEKHX HGEEPXHGGTEﬁ OTPEMOHTHPOBAHHOI'O KY30Bd aBTOMOOHIIAL.

3HATE:

® BHJBI H THITEI aBTOMOOIIILHOIO O0OPYIOBAaHHSL, OCHOBHEIE TEeHASHI[HH Pa3BHTHS eI 0
KOHCTPYKIIHH B POCCHH H 3a pyOeKoM,

® HAa3HAYCHIIC, }"GTpGﬁCTEG H ITPHHITHIIBI IIEHCTBHSA Pa3lIH4YHbIX MCXdHH3MOB H CHCTCM
GﬁGpYI[GEﬂHIIH aBTOMOOIIIBHOI O CEPBICa,

® TpEﬁDEElHIIH, IPCABABILACMBIC K MCXAHH3MAM H CHCTCMAM Gﬁﬂp}"ﬂﬂEﬂH}IH COBPCMCHHOI'O
aBT OMOOHIIbHOT O CEPBHCA

TIPHHIHIIEI JeFICTBHS Pa3IHYHBIX CHCTEM 00OPYIOBAHHSI aBTOMOGHIILHOTO CEPBHCA,
YMeTh:
® CaMOCTOSATEIIFHO OCBAaHBaTh HOBBIE KOHCTPYKIMH COBPEMEHHOI'O 000OPYIOBAHH,
® OIEHHBAaTh TEeXHHYECKHIl YPOBEHb KOHCTPYKIFEI OOCOpYIOBAaHHSA IIPHMEHSEMOIO Ha
CTO;
® OpraHH30BLIBaTh HCITBITAHHSA aBTOMOOHIIEH C I[eIbI0 OIPEdeNIEHHs IIOKasaTeleit
SKCILTyaTaIlHOHHBIX CBOICTB Ha COBPEMEHHOM O0OPYIOBAaHHH CEPBHCA;

OLIEHHBATh TEXHHYEeCKHH YPOBEHb Y4acTKOB CTO H IIpOrHO3HPOBATH ero 3P(PeKTHBHOCTE B
3aJJaHHBIX YCIIOBHSX SKCILITyaTal[HH,

Baanern:
® TIIPHHIMIIAMH  JOefiCTBHSA  pa3sMYHBIX MEXaHH3MOB M  CHCTEM OOOpYIOBAaHHA
aBTOMOOHILHOI'O CEPBHCA,
® CIIOCOGHOCTBIO K paboTe B MaJIbIX HH)KeHEPHBIX IPYIIIax,

e METOAHKaMH O0e30IacHOH paOoTH H IIPpHEMaMH OXPaHEI TPyAa

YMCHHCM OLICHHBATDH TeXHHYECKHI YPOBCHD KGHCTP}*’IG_[I]I‘T Gﬁﬂp}’ﬂﬂEﬂHHﬂ ITPHMCHACMOI'O Ha
CTO

Bonpocuet 0142 camonoozomoéku

1. MatepHaisl, IIpHMeHIeMEIE ITPH OKPacKe.
2. TexXHOJIOTHS OKpaIllHBAHH S ITOIIMMEPHEIX JIETalIEH.
3. Bugs! ne)eKTOR MOKPRITHH H ITPHYHHBI HX BOZHHKHOBEHHI.

Teopernuyeckast yacThb:
Oo0opyaoBanne AJ1 MeXaHH3HPOBAHHOH MONKH JIETKOBBIX AaBTOMOOH.IEIL.

B3aMeH yCTapeBRIIHX I'POMO3IAKHX YCTAaHOBOK IJII MOHKH Ky30BOB MoA. 11 IOM m mma
MOHKH JHCKOB Kojiec Mox. 1144 Orpln Hauar BEIMYCK O0JIee COBPEMEHHOH KOMIUIEKCHOH JIMHHH

U1 JIerKOBBIX aBTOMOOWIeHn M-133 (pHc. 6) C IIPHHIIIHAIGHO HOBOH KOHCTPYKIIHEH
OTJIENIBHBIX COCTABIISIOIIHX YCTAHOBOK.

Tar mma st mrowan reamas Arrme ewapphle HCIIONB30BaHA IIPOXOAHAS (6€3 OCTAHOBKH

NOKYMEHT NMOArn1cAH .
SNEKTPOHHOW MOANMCHIO HOBKa MoZ. M-131 (puc. 7). C KaXKI0H CTOPOHEBI
CEDTHdJHHEIT: 12000002A633E3D113AD425FB50002000002A6 H3 GCHGEHI‘H[H, HAa OCH KDTDPDFD GMGHTIIPOEHHE],
Bnapeneu; lebayxoea TateaHa AnekcaHgpoeHa

}J’CTHHDEJIEI-H-IL]IUI Y3EJI I‘GpIIBGHTElJIBHGﬁ IMETEKI,
Nencreutened: ¢ 20.08.2021 no 20.08.2022



11 OOMBIBA TIEPEJHETO M 3aJHET0 KOJIeCa COOTBETCTBVIOIIEH CTOPOHBI aBTOMOOHIS K y3imy
IIPHKPEIUIEH CIEAMIHA POJMK, B3aHMOJICHCTBVIOIIMII C KOJIEeCOM aBTOMOOWIS JlaHHAA
KOHCTPYKI[HS TTO3BOJISIET TaKKe ITPOMBIBAaTh OOBIYHO CHIIBHO 3arps3HEHHBIE ITOPOTH KY30BOB H
IIpO(IIILHBIE aAPKH KOJIEC Ha KPBIIIb SIX.

CranpioHapHasd ITSTHINETOYHAS YCTaHOBKA IS MOMKH Ky30BOB MoxA. M-130 (pmc. 8),
TaKKe padoTaeT B aBTOMAaTHYECKOM Pe’KHME H BBEIITOIHEHA B BHE MOIIHOH [I-00pa3sHOoH paMel, B
BEPXHEH YaCTH KOTOPOH ¢ O0EHX CTOPOH CMOHTHPOBAHBI HAIIPABIISIOIIHE ITOIIEPEYHHEL IS
ITOABHKHBIX KAapPeTOK, Ha KOTOPBIX ITPH ITOMOIIH KOHCOJIEH 3aKPEIUIEHEI YETHIPE BEPTHKAJILHEBIE
IIETKH, IIpeJHa3sHAUYEHHBIE 11 OOMBIBA OOKOBBIX, IEPEAHHX H 33JHHX BEPTHKAIBHBIX
IUIOCKOCTEH aBTOMOOWIL. [IpHBOA KapeTOK OCVIINECTBISETCS II0 3aJaHHOH IIpOorpaMMe C
TTOMOIIBIO ITHEBMO-I[IUIHHAPOB H TPOCOOIOYHOH CHCTEMBI C IIPOTHBOBECAMH. B HAITpaBIISIOIIIX
BEPTHKAJILHBIX CTOEK PaMbl YCTAHOBIEHA ITOABHIKHAS MASTHHKOBAS paMKa ¢ TOPH30HTaIbHOH
IETKOH, YpPaBHOBEIIEHHBIE CHCTEMOH ITPOTHBOBECOB (Ha TPOCE C IISITOH, CMOHTHPOBAaHHBIMH
BHYIPH pPaMbl, YCTaHABIIMBAIOTCS T'HPH C INEIEBHIHEBIM IT1a30M - OOINas Macca I'Mph JOJDKHA
ITOJTHOCTBIO YPaBHOBEIIHBATH INETKY C BOASHBEIM CTOJIOOM, OOPasyIOIMMCS IIPH BpalllcHHH
IeTKH H IToJadye BOABI Ha Hee). T. e. TOpH3OHTaIbHAS IIeTKAa KaK OBl He MMeeT COOCTBEHHOH
MACCHI H ITPH BpallleHHH, OOMBIB IIEPEIHIOI0 YacTh aBTOMOOWIS, JIETKO «B30HpaeTCsa» Ha KaIloT H
T.JI., OOMBIBAsI BepXHHE TUIOCKOCTH aBTOMOOMIIS, BKIIFOYAS JIOOOBOE H 3aJHee CTEKIO (a Takke
IIEPEIHIOO M 3aJHIOK YaCTH Ky30Ba).

Ha mociegHeM IocTy KOMIDIEKCHOH ITOTOYHOM JIHHHH MOHTHPYETCS YCTaHOBKAa MOA. M-
132 (puc. 9) mog CyIIKH Ky30BOB MOIIMHBIM BO3AYIIHBIM ITOTOKOM, CO3JlaBa€éMBbIM JIBYMSI
OOKOBEIMH H OJHHM BEPXHHM BEHTHIIATOPAaMH, KOTOPBIE CHAOKEHBI BO3IYXOBOIAMH,
3aKaHYHMBAIOIIMMICS INEIEBHHBIMH HacaJKaMH, HAIIPaBIEHHBIMH HABCTPEUY ABHKVYIIEMYCS
AaBTOMOOHIIFO M CIYBAIOIIMMH BJIAI'y C €r0 ITOBepXHOCTeH. Hacagkyn cHaOXeHBI YCTPOHCTBOM JUIS
PETYIHPOBKH JKHBOTO CEUYEHHS IS IPOXOKICHHS BO3AVIIHOIO ITOTOKA. BepXHHII HacaJoK C
BO3QYXOBOJOM H BEHTHIIITOPOM 3aKpEIUIEH IIApHHUPHO Ha CIiellHaIbHOM ]11-00pas3HoN paMme, a Ha
KOPITYCE HACaJKa C BRIXOMHBIM COIUIOM CMOHTHPOBAH HA KPOHIUTEHHE CIEASIIHHA POIHK - IIPH
KauyeHHH POIHKAa IT0 BepPXHHM IUIOCKOCTSM Ky30Ba OH KOITHPYeT IPO(]IIs aBTOMOOHIISI H
IIO3BONISET MPOH3BOAUTL OOAYB C MHHHMAIBHOIO PACCTOSHHS, ITOBHIMIAA 3(P(eKTHBHOCTD
cymiKH. HecMOTpsI Ha OONBINYIO TTOTPEOISIEMYIO MOITHOCTE (0T 22 10 42 xBm IIpH YCHIIEHHOM
BapHaHTe) - KaUeCTBO CYIIKH OCTaBIISET JKelaTh JIYYIIETo.

PaccMoTpeHHass JIHMHHS ¢ KOMIUIEKCOM OOOpPYAOBAaHHS JJII MOHKH H  CVIIKH,
000pyIOBaHHASA LIENMHBIM KOHBeHepoM Mox. II-340 ¢ TomkareneM ITOA KOJIECO, C CHCTEMOH
KOMaH]I OKO HTPOJIJIEPOB aBTOMAaTHYECKOI'O VIIPaBIEHHS YCTaHOBKAaMH, MOKET paboTarh B ABYX
peXMMaxX, B 3aBHCHMOCTH OT CTEIleHH 3arpsasHeHHS aBTOMOOHIIS CO  CIIEAYIOIIHMH
TTOKA3aTEIISIMH.:

TIPOH3BOIHTEIBHOCTE, aBT./4 60 - 90

CPEIHHI pacxXoJl BOAHL, JI/aBT 150 - 225

IaBIeHHe ITOJABOIHMOI BOJBI, KT/ CM" 4-6

oO0I1las MOIHOCTD ABHTaTelneH, kBT 34

OOI1as JUIMHA JIHHHH cOoCTaBiIseT 15 - 17m rpu nmipuHe 10 5 M. Mcromssyercsa B ATII
CpeaHeH M OONBIIOH MOIITHOCTH.

B ornmyne OT pacCMOTPEHHOH KOMIUIEKCHOH ITOTOYHOHM JIHMHHH s ATII ¢ mamom
IIPOM3BOACTBEHHON  ITporpaMMoH  Oplla  paspadoraHa Ilejlad CEPHS  CIIEI[HAIIBHOI'O
MajiorabaputHoro ooopyaoBaHHg. Hambomblillee pacrpocTpaHeHHe TIOJNYYHIH VYCTaHOBKH
IIOPTAJIBHOTO THIIA, C KaTAIMMHCS HECVIIHMH paMaMH II0 CIEIHATILHBIM HaITPaBIISEOIIIM
(aBTOMOOMIIb CTOHMT IIPH 3TOM Ha ITOCTY B 3aTOPMO’KEHHOM COCTOSHHH). HecMOTps Ha OONIBIIOE
pazHOoOOPa3He PAa3THYHBIX (DHPM-H3TOTOBHTENIEH H MoAeleH o0OopyAOBaHHS JaHHOI'O KJlacca, B

ANCMETH FIQMIYAGAH ' BCE OHH HMEIOT OJHOTHIMHYIO TPEXITETOYHYIO
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BEPTHKAIBHEIX HAITPABRISIOIINX PaMbl CMOHTHPOBAaHA FOPH30HTAIIbHAS II[ETKA. Y CTAHOBKH MOT'YT
paboTaTh KaK B aBTOMATHYECKOM PeKHMeE, TaK M ¢ Y4aCTHEM OIlepaTopa

[lepemasaa 4vacTte aBTOMOOHIIS OOMBIBAETCS B HEKOTOPHIX MOJEISX BHAyale
BEPTHKAIILHEIMH II[ETKAMH, 3aT€EM OHH OTBOJSATCS B KpaHHEEe IOJIOKEHHE H HAaYMHAeTCSd OOMBIB
TOPH30HTAJIbHOH IIETKOH, COBEPINAIOINEl HECKOIBKO BO3BPAaTHO-IIOCTYIATEIBHBIX XOIOB B
BEPTHKAIILHOH IUIOCKOCTH. 3aTeM IIOpTallbHAs VYCTAaHOBKA HAYMHAET JBHJKEHHE IIO
HAaITPABIISIOIIUM BIOIEb OOMBIBAEMOIO0 aBTOMOOIIIS, ITPH 3TOM BEPTHKAIIbHBIE IETKH HAaYHHAIOT
OOMBIB OOKOBBIX ITOBEPXHOCTEH, 4 TOPH30HTAIbHAS - BEPXHHX ITIIOCKOCTEH, BKIIFOUAs II000BOE H
3ajlHee cTekna (puc. 14).

B HEKOTOPBIX MOAEIISIX YCTAaHOBOK IIEPBOH B pabOTy BCTYIIAET TOPH30OHTAIBLHAL INIETKA, a
3aTEM VK€ BEPTHKAIBHBIE, TaKXKe HAUHHAIOINHE OOMBIB IIEPEIHEH 4YacTH aBTOMOOIIIEH.
MoeuHBIe YCTaHOBKH JAHHOr O THITA paboTaroT OORIYHO B KOMIUIEKCE C VCTAHOBKAMH IS CYIIIKH.
Hampumep, GM-100 (puc. 12) c¢ ycranoBkon GS-100, GM-200 ¢ GS-200. VYkazaHHBIE
KOMIUIEKCHI BBINIOJIHSIOT JBa padO4HMX I[HKIAa. MOHKY (BIIEpeJl H Ha3al) H CYIIKY (BIIepel H
HazaJ). IIoMHMO MOEYHO-CYIIIIIBHBIX YCTaHOBOK C Pa3felIbHBIM HCIIOITHEHHEM HEKOTOPBIE
3apyOekHble (DHPMBI OTJAIOT IIPeAIIOYTEHHe KOMOHHHPOBAaHHBIM YcTaHOBKaM (puc. 10),
COBMeIllas B €IHHOH KOHCTPYKI[HH MOHKY H YCTPOHCTBO IS CVIIKH B BHIE BCTPOEHHBIX
BIIEKTPHYECKHX TYPOOBEHTHIIITOPOB - 5TO IIO3BOJIIET CHH3HTH OOIYVIO CTOMMOCTH H
METAJUIOEMKOCTh KOHCTPYKIHH.

Ha puc. 11 mpenacTaBiaeHa ojHa U3 paHHHX pa3paboTok OpmBInei pupmel «kEMANUEL»
(Utammsa) ¢ OpHIrHHAJIbHOH (OecIeTOYHOH) TeXHOJIOrHeH MOHKH - B Hayale ITopTalbHas
yCTaHOBKA MEIJIEHHO IIEPEMEINAETCS BAOIb aBTOMOOIIS, YCTAHOBJIEHHOI'O Ha ITOCTY M HAHOCHT
Ha HEro OOMIILHBIH CIIOH IT€HBI aBTOINMAMITYHS, CITYCTS 1-2 MHH. YCTAaHOBKA HAUHHAET ABHIKEHHE
B OOpaTHOM HAaITpaBIIEHHHM, CMEIBas IIEHY MOIINHBIMH BeepOOOpasHBIMH CTIPYSIMIH, a 3aTeM
COBEpPIIAET eIlle OAMH XOJ Hazal M BIEpeld, IPOH3BOAI OO0IVB Ky30Ba ITOTOKOM BO3[yXa OT
TYPOOBEHTHIIATOPOB. [IpH 3TOM METOJEe IOIHOCTRIO YCTPAHSETCS HeraTHBHOE BIMSHIE BOpca
II[ETOK Ha JIAKOKPACOYHOE ITOKPBEITHE aBTOMOOHIISL

O0opyaoBaHHe I MeXaHH3HPOBAHHOI MOIIKH I'PY30BbIX aBTOMOOIIEH.

MoeuHas ycraHoBKa Moh. 1114 (puc. 15, 16) Opina ogHOH H3 NepBBIX pa3paboToK I
MEXAHH3HPOBAHHOH CTPYHHOH MOHMKH TPY30BBIX aBTOMOOHIIEH H IIPHIIEIIOB Ha IIOTOKE,
OCHAII[EHHOM KOHBeHepoM. OHa cocTosfia M3 JIBYX IlAp BEPTHKAILHO PaCIIONOKEHHBIX
TPyOUYaThIX PaMOK — KaKaas Ilapa paMOK IIPeJCTaBlIsiia COOOH OTIEIBHYIO CEKI[HIO IS
IpeIBApHTEILHON H OKOHYATEIIbHOH MOHKH. B KauecTBe pabOUYMX OPraHOB HCIIOIB30BAIHCH
OOKOBBIE KayaroIHecs KOJUIEKTOPBI ¢ corviaMu. KosebGarenpHele ABHKEHHS KOJUIEKTOPOB, B
I[EIIX VBEIMYEHNS IUIOIA U OOMBIBA, OCYIIECTBIISIINCH C IIOMOIIBIO CHCTEMEI TSI M PBIYAroB OT
ITPUBOJHON CTAHIMH C KPHUBOIIMITHBIM MEXaHH3MOM. J[II1 MOHMKH HH3a H BepXa HCIIOIb30BAINCEH
aHaJIOTHYHBIE KOIJIEKTOPBI, CMOHTHPOBAHHEIE HA COSQHHHTEIIBHEIX TPYOOIIPOBOAaxX (BEpXHIE B
BHJIE apoK). [IpoH3BOMHTEIBHOCTh YCTAaHOBKH AocTHTana 30 aBT./4.

B Hauyasne 80-X romor Oplina pa3padoTaHa YCTAaHOBKA IS MEXaHH3HPOBAHHOH CTPYHHOH
MOHMKH MOZA. 1152, KOHCTPYKIIHS COCTOsUIA H3 PACIIONOKEHHBIX IT0 O0KaM ITPOXOAHOrO ITOCTa
MOHKH T'OPH30HTAJILHBEIX TPYOOIIPOBOAOB CO CMOHTHPOBAHHBIMH Ha HHX Ka4aroII[HMICS
KOJUIEKTOpaMH C coIUlaMH. [IpOM3BOAHUTENBLHOCTE OCTalach Ha IIPEXHEM YPOBHE, HECKOIIBKO
CHH3HIICS CPeJHHI pacXoJl BoAbl Ha ogHH aBToMOOHIE (¢ 2300 1 mo 1800 ). KauecTBO MOMKH
ITPaKTHYECKH He VIIYUYIIHIIOCH.
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JIabopaTtopHas padora 8

Tema: TexHosiornueckoe ﬂﬁﬂp}’ﬂﬂﬂﬂﬂﬂﬁ V151 BOCCTAHOBJIEHH A JeTaJIeH.
HEJIB paﬁﬂmm: H3VUHTh TCXHOJIOIHYCCKOC Gﬁﬂp}"ﬂﬂEﬂ}HIE IITI1 BOCCTAHOBIIECHH S AeTalleH.

3HATL:

® BHIBI H THITEI aBTOMOOIIBHOIO 000PYIOBAHH S, OCHOBHBIE TEHIEHIMH Pa3BHTHS €0
KOHCTPYKIITHH B POCCHH H 3a pyOeXKoM,

® HasHaueHHe, YCTPOICTBO H IIPHHINIIEL JeHCTBHA Pa3IHYHBIX MEXAHH3MOB H CHCTEM
000PYIOBAHH I aBTOMOOHIIBHOI'O CEPBHCA,

® TpEﬁDEﬂI—HIH, IPEABABIIACMBIC K MCXAHH3MdM H CHCTEMAaM DﬁDp}f,I[DEElHIIH COBPEMCHHOI'O
aBT OMOOHIIbHOI'O CCPBHCA

TIPHHINIIBL JefCTBHS PasIHUHbIX CHCTEM 000PYIOBaHHA aBTOMOGHIIBHOTO CEPBHCA,
YMeTh:

® CaMOCTOATCIIPHO OCBAHBATh HOBBIC KOHCTPVYKIIHH COBPEMCHHOI'O Gﬁﬂp}"ﬂﬂEﬂHI[ﬂ;

® OLIEHHBAaTh TEeXHHYECKHH YPOBECHD KGHCTP}’I{I_[I]I‘T Gﬁﬂp}fﬂﬂEﬂHI[ﬂ IIPHMCHCEMOI'O Ha
CTO:;

® OPraHH30BbBIBATE HCIIBITAHITA aBTOMOOIIIEH C I[eJIbIO OITPpEACIICHIA TIOKa3aTeleH
JKCILTYaTallHOHHBIX CBOICTB Ha COBPEMCHHOM DﬁDp}ﬂDEﬂI—HIH CEPBIHCA,

OLIEHHBATh TEXHHYECKHI YpOBeHb y4acTKOB CTO H IMporHo3HpoBaTh €ro 3(p(h)eKTHBHOCTE B
3aJJaHHBIX YCIOBHSX SKCITTyaTallHH,

Biaaners:
® IIPHHIMMIITAaMH  JefiCTBHS pPa3IHYHbIX MeXaHH3MOB H  CHCTEM OOOPYIOBaHHS
aBTOMOOHIILHOT'O CEPBHCA,

e CITOCOOHOCTBIO K paboTe B MallbIX HHKEHEPHBIX TPYIIIax;
e METOZHKaMH 0e30IacHOH paOoTH H IIPHEMaMH OXPaHEI TPYAa

YMEHHEM OIEHHBATh TEXHHYECKHH YPOBEHL KOHCTPYKI[HI OO0PYAOBAHHSA IIPHMEHIEMOTO Ha
CTO

Teopernuyeckast yacThb:
8.1 [Ipu BOCCTAHOBJIEHHH JIeTaJIEH HCITONB3YIOTCA ClIeCapHble PadoThl H MeEXaHHYECKas
00paboTKa Ha CTaHKax.
CrecapHsle pabOTHI IPHMEHSIOT ITPH ITOAT OTOBKE ITOBEPXHOCTEHN K BOCCTAHOBJIEHHIO, a
TAaKXKe IS yAaJIeHH I 00JIOMaHHBIX OONTOB U IINIIUIEK, OITIUIOBKH ITPH ITOATOHKE AeTalleH H JIP.
MexaHndeckas 00padoTKa IMPHUMEHSIETCS IIPH CIIEAVIOIHMX CIIYYasIX:
1. IIOATrOTOBKE MOBEPXHOCTEN H 00padoTKa ITOCIe HAHECEHM S TTOKPBITHI,
2. 00paboTKe AeTalieH ITOJ PEMOHTHEBIN Pa3Mep,
3. IIOCTAaHOBKE JOITOIHHTEIIBHBIX PEMOHTHBIX JeTalleH.

8.2 Obpabomrxa pe3aniiem npi 60CCNAH OGUMENbHOM pPeMOHNIe NOGePXHoCcmell

Pexcywie uncmpymenmeot.

Bce BHABI peXyIIHX HHCTPYMEHTOB COCTOST H3 IBYX OCHOBHBIX YacTeH — pabodeH
JacTH, cojlepsKalllel peKyIIHe KPOMKH, HalIPaBILIIOITHE 3IIEMEHTEI, CTPYKeYHbIe KaHABKH (ITPH
HX HaIIMYNH), H KPeIleKHOH YacTH, IpeJHAa3HAaYeHHOM IS YCTaHOBKH H KPETIIEHHS PEXKYIIET O
HHCTPYMEHTA Ha ITOCaJ0YHBIX MeTaX TeXHOIOTHYECKOro 000PYAOBAHHM A WIH BCIIOMOTraTelIbHBIX

HHCTDVMEHTAX
OOKYMEHT NnoanncaH |
ANEKTPOHHOWM MOANUCHIO YHICTO HHCTPYMEHTA H3I'OTOBJIAIOT
Ceprudamrar: - 12000002A633E3D113AD425FBS0002000002A6 bHOI'O MaTCPHaJId, KPCIICKHAA H3 OOBIYHBIX
ESI'IEI,D,EHEuf LLIEEIE}I’HGEEI TatesHa MEHEHH,{]})GEHE TH:, B Cﬂ}qae TITEKEIIO Harp};}I{EH}ILIK I{GPH}"CGE
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HHCTPYMEHTEI, H3TOTOBRIISIEMBIE I[EIMKOM H3 HHCTPYMEHTAIILHOT O MaTEpHAaJIa.

Pabouyro 4acTh HHCTPYMEHTOB B BHJIE IUIACTHH IIH CTEPKHEH H3 OBICTPOPEKVYIIEH
CTaIIH, COSIUHSIOT C KPEITeKHOH YaCThIO C ITOMOIIBIO CBApPKH. Pabouas 4acTe U3 TBEPIBIX
CIIIaBOB H CBEPXTBEPABIX MaTEePHAIIOB 3aKPEIUISIOT ITaFKOH IH MeXaHHYeCKHMH KpelleKHbIMU
3JIEMEHTAMH. B aOpa3HBHEIX HHCTPYMEHTAX PEKYINHE 3€pHA 3aKPEIUISIOTCS IIPH ITOMOIIH
CBSI3KH.

Hanbormee pacripocTpaHeHHBIE HHCTPYMEHTAIBHEIE MaTEPHAIIBL 151 JIE3BHITHOT O
HHCTPYMEHTA: OBICTPOPEKVIIHE CTAIH, TREP/ABIE CIIaBEl, CBEPXTBEPALIE MaTEPHAIEL.

[ lepCIIEKTHBHEIM SBISETCS IIPHMEHEHHE B KQUECTBE HHCTPYMEHTAIIBHOTO MaTepHara
CHHTETHYECKHUX CBEPXTBEPABIX MATEPHAIIOB, UTO ITO3BOIIHIIO CYINECTBEHHO YBEIIHYNTH
ITPOM3BOAUTEIIFHOCTE M KAYECTBO TOUEHH A, J[JI UM CTOBOH H OTJIEIIOYHOH 00pabOoTKH
HaIUIaBIIEHHBIX ITOKPBITHI HCIIONB3YIOT IUTH(poBaHHE. KaK IIpaBHIIO, B KauecTBe aOpa3sHBHOI O
MaTepHaja HCIIONB3YIOT JIEKTPOKOPYH]I (HOPMAaIIbHEIH, OellbIi) H KapOHI KpeMHHS (UepHBIH,
3eneHbIH). [1pH 06paboTke HaIlIaBIEeHHBIX IIOBEPXHOCTEH HaHOOIBINEH CTOHKOCTRIO 00Ia aroT
a0pasHBHBEIE HHCTPYMEHTHI Ha OaKeIMTOBOH HIIH BYJIKAHHTOBOH CBS3KaX.

8.3 Memannopescyuiee obopyooearntie.

[IpH BOCCTaHOBHUTEIILPHOM PEMOHTE HCITOIB3VIOTCS TAKHE BHIBI METAIUIOPEKYIIHX
CTAaHKOB. TAKOPHO-BHHTOPE3HEIE, CBEPIIIIBHEIE, PACTOYHEIE, AJIMAa3HO-PACT OUYHBIE, KPYIJIO-
IITH( OBAJIbHBIE, TTTOCKO-IIITH()OBAJIbHEIE, XOHHHI OBAJIbHBIE, (Ppe3epHbIe, XOHHHI OBAJIbHEIE H
T.J.

Ha ToxapHO-BHHTOPE3HEIX CTaHKaX, KaK IIPABHIIO, YCTPAHSIIOT H3HOC IIUTHHIPHYECKIIX
ITOBEPXHOCTEH, BBIITOIHAIOT OIEPaIlHH IO OTABIIMBAIOIIHE ITIOBEPXHOCTH K BEITOITHEHHIO
OIlepari pa3IMYHEIX MEeTOMOB HAIIABKH, IUIa3MEHHOI'0 HAIBIJIEHHS, METAJUTH3AI[HI M T. 1T
TokapHas o6paboTKa ITO3BONSIET 00padaThIBaTh ITOBEPXHOCTH A0 O KBAIIUTETA TOUHOCTH H
IIEpOXOBATOCTH N0 R 4= 1,6 - 0,2.

CTaHKH CBEPIINIBHO-PACTOYHOH I'PYITIIEI HCITOJBL3YEOT CS 1151 00padOTKH BHYT PEHHHX
IIIIHHAPHYECKIX ITOBEPXHOCTEH IIPH ITOATOTOBKE ITOBEPXHOCTEH K BOCCTAHOBIIEHHIO METOJaMI
HAHEeCEHHS ITOKPBITHH H IIPH OKOHYATEIIBFHOH 00paloTKe 1O HOMHHAJIBHBIX pasMepoB. BaxHoe
MECTO OTBOIAHTCS alIMa3HO-PAaCTOYHEIM CTaHKaM ITPH ITpeIBapUTEIILHON 00paboTKe IO
PEMOHTHBIN pa3sMepP OTBEPCTHH OIOKA IIWIHHIPOB I KHHEMATHYECKOH ITaphl I[FUTHHIP-
IOpILIEHE. [Ioce CHATHS H3HOCa, IIOBEPXHOCTD JMONMKHA OBITh JOCTATOYHO TOYHOH
(mepoxoBarocTh R4 =0,1 - 0.4). AmMa3HO-pacTOYHEIE OIepallHH BHOTOIHSIOT CSL Ha alIMa3HO-
PaCTOYHBIX CTAHKAaX, BRIITYCKAEMBIX CTAHKOCTPOHTEIIBHBIMH IIPEATIPHSATH M, IIH Ha
CITEI[HAIIM3HPOBAHHBIX CTAHKAX, OTHOCSIIMXCS K «TapakHOMY 000PYIOBAHIIOY, HAIIPHMED
CTaHKH QHpMBI (puc. 9.1).

Ha xpyrio-num@oBaabHEIX CTaHKAaX BEITOIHSIOT PadOTHI 10 YCTPaHEHHIO H3HOCA
J0CTaTOYHO TOYHEIX ITOBepXHOCTeH (B Impeaenax 0,3 - 0,5 mm) H ITOTYYEeHHIO OKOHYATEIIEHBIX
pPasMepOB ITOBEPXHOCTEH B IpeJenax S - 8 KBAIINTETOB TOYHOCTH IT0 H IEPOXOBATOCTH 10 R 4 =
1,6 - 0,1. Kak nmpaBmiIo, Ha IIIH(OBAIBLHEIX cTaHKaX 00pabaThIBAIOTCS ITIOBEPXHOCTH ITOCIIE
TepMOoOOpabOTKH, HAIUIABJIEHHBIE H HMEIOIIHE TBEPJIbIE TallbBAHHYECKIE H HAITbUIEHHEIE
TTOKPBITHA. Ha pue. 2 1okazaH KpyTiIo-IIITH(OBaIbHBIH CTAaHOK, HMEIOIIHH CITeIHaIbHYIO
OCHACTKY JJIS IIITH(OBAHHS IaTYHHBIX IIeeK KOIEeHYAaThIX BalIOB JBHTraTeneil. OcHacTKa
ITpeJicTaBIsIeT COOOH KOHCTPYKIHIO IIEHTPOCMECTHTENIEH,, TIO3BOMISIEOIIYIO PasMECTHTE OCh
Bpall[eHH S IIIaTYHHBIX IIeeK Ha JIMHIIO IIEHTPOB craHka. Ha pHcyHKe 4 1mokasaH
CIIeI[HAITH3HPOBAHHBIH TUIOCKO - NUIH(POBAILHEIH cTaHOK (pHPMBI «COME Cy momernun RP 1300y,
Ha KOTOPOM BO3MOKHO ITPOH3BOJHTE IITH()OBAaHHE Pa3beMOB OIIOKa H IOIOBKH IUIHHIPA
neuratensa. Korga oOpadaTthIBaroTCS AeTalld H3 alIFOMHHHEBLIX CIIaBOB, TO BMECTO
rrrchanam uara smven verapannrmaaraa efanyple TOPLEBBIE PPE3HI.

NOKYMEHT NoarnncAH _ _
SNEKTPOHHOW MoanuceIo IBJICHHCM H aBTOMATHYCCKOH CMCHOH
Ceptudhimkat: - 12000002A633E3D 113A0D425FB50002000002A6 }}) IIIHPOKO HCIIOIL3YIOTCS IIPH H3TOTOBIIEHHH
Bnapeneu: [Ue6ayxoea TateaHa AnekcaHapoBHa
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HEHECGG@I}&SHGCTH HCITIOIIB30BATE TAKOC Gﬁﬂp}*’ﬂﬂEﬂI—H[E H Ha PCMOHTHBIX ITPCIITPHATHAX.
O4YeBHIHOCTD ITPHMEHCHH A MOZKET ITOATBCPRAATECA HX IIOCTaTOYHOH pﬂﬁﬂT GEHGGG@HGCTLID:
BBICOKOH TOYHOCTLBIO, BOSMOFAHOCTBIO THOKOH IEPEHAIIaKH H BBIITOJIHATD pﬂﬁDTLI ITO
HHAHNBHAYAJIBHBIM ITPOI'DAaMMadM.

8.4 Obpabomxra HannaeneHHviX NOGePXHOCHEIL.

Bt o6pabdoTKH HAIUTaBIIEHHBIX ITOBEPXHOCTEH 3aBUCHT OT MX TBEPAOCTH M XPYIIKOCTH,
TIPHITYCKA JUIS YAAIEHHS Ie(EKTHOr O CI0S, IIPOH3BOAHTEIBHOCTH IIPOLIECCOB, TPeOyeMOI
TOUYHOCTH. [IpemBapurensHas o6paboTKa AeTaneH I1ocie HaIIaBKH, KaK IIPABHIIO, BRITIOMHSIOTCS
pe3laMH C ITTAaCTHHKAMH H3 TBEpAOro cruiasa 7 IKI10u T'15K6. ]ISt YHCTOBOM H OTAeIIOYHOH
00pabOTKH HaIlIAaBIEHHBIX ITOKPHITHH HCIIONb3YIOT IINIH(OBaHHe. B 3aBHCHMOCTH OT
TpeOOBAHMI IT0 TOYHOCTH IIEPOXOBATOCTH ITOBEPXHOCTH METOABI IIUTH(POBAHNS pa3JeIsOTCS Ha!
YEPHOBOE NUIH(OBAHHUE, IIPEABAPHTEIIBHOE H OKOHYATEITBHOE.

OnTHMAalIbHBIE 3HAYEHH S OCHOBHBIX ITOKa3aTeNeH peKHMa YEPHOBOIO TN () OBAHH:
OKPY’KHaS CKOPOCTh Kpyra, COOTBETCTBYVIOIIAsI HAaHOOIbIIIEH ero ckopocTH Vg = 35 m/c;
OKPYKHaS CKOPOCTh JieTalld Vp = 11 m/mumn.

Uncroryro 00paboTKy HaIUIaBIeHHBIX ITOBEPXHOCTEH OCYINECTBILIEOT IIITH()OBAIIEHBIM
KPYT'OM H3 3IIEKTPOKOPYH/Ia O€JIOro IMOBBIIIEHHOIO KauecTBa 39 A, 3epHHCTOCTRIO 24 — 40,
TBepAOCTEIO CM2 — Cl ¢ KepaMIYeCKOH CBS3KOH.

8.5 Obpabomra demaneii ¢ NOKPuIMUAMLIL, ROAYYEHHBIMIL HANbLICHLIeM.

B 3aBHCHMOCTH OT Ha3HaUYeHHS BOCCTAHABIIMBAEMOH JIeTalH, TpeOOBAaHHH 110 TOYHOCTH U
IIIEPOXOBATOCTH BOCCTAHABIIHBAEMOH ITOBEPXHOCTH IIPHMEHSIOT PasMEPHYIO HIIH Oe3pa3sMEPHYIO
MeXaHHYECKVIO 00paboTKY IMOKPRITHI. PasMepHasa 06paldoTKa BKIIOYAET METOBI Pe3aHI s,
IITH( OBAHH S HITH ITOJIHPOBKY. E ¢ HeoOXOIHMO ITPHAATh HAIBIIIEHHOH ITOBEPXHOCTH JIHII
TPpeOyEMYIO IIEPOXOBATOCTD, IIPHMEHSIOT Pa3IHYHbBIE BHBI Oe3pasMepHOn oOpaborku. [1pu
00paboTKe HaIlbUIEHHBIX ITOBEPXHOCTEH HaHOOIIee YacTO HCIIONIB3YIOT TOYEHHE H IIUTH(OBAHHE.
[Ipn ToKapHOH 00padoTKe ITOKPBITHIL H3 CTAJIH H I[BETHHIX CITIAaBOB (KpOMe HHKEJIEBBIX
caMO(ITFOCYIONTHXCS) OOBIYHO HCITOIB3YIOT Pe3Ibl H3 TBePABIX cImtaBoB BK2, BK6, T15K6 u T.1I.
YacTo HCIOIB3VIOT PEe3Ibl ¢ MEXAHHYECKUM KpeIlJIEHHEM MHOI OTPAHHBIX IDTACTHH MapoK
BK60M, BK60M c nokpeiTHeM T1C H pe3lloBhIE BCTaBKH, OCHAIN[EHHbIE TTOITHKPHCTaIIaMH
amp00pa-P wimi JIHTE. I1oKpEITHS H3 caMO]IIIOC VEOIIHXCS IIOPOMIIKOB, KaK ITPaBHIIO,
oOpabaTrIBarOT peslaMHi H3 rekcaHuTa — P win ans0opa — P.

Hamnbormnee pacrmpocTpaHe HHEIM METOIOM MeXaHHYECKOH 00palOoTKH ITOKPBITHIH ITOCIIE
ITa3MEHHOI O HallbIIIEHHS SBIIsSeTCS MuTH(oBaHNe. B KauecTBe HHCTPYMeHTa B OONBIIMHHCTRE
CIIY4aeB HCIIOIB3VIOT aIMa3sHbIE KPYT'H U3 KapOHIa KPpeMHHS, PeKe — SIIEKTPOKOPVYHIOBBIE HITH
H3 3100pa-P.

[IInrdoBaHMEe JOIKHO IPOBOAUTHCS C IOAavyel OXIIakKIaroIeH KHUAKOCTH. Hammydmmm
BAPHAHTOM OXJIQJHTE SBJISETCS BoAa ¢ JO0OaBKOH 5% 3MyJIbCcojia 3-2 IIpH pacxone ero 0,6-
0.85 n/muin.

MHorma a1 IMOBEIIIEHN S 3SKOHOMIYHOCTH ITPOIIECCA HCITONB3YIOT KOMOHHHPOBAHH YO
TEeXHOJIOTHIO, ITPH KOTOPOH YepPHOBOE ITUTH( OBAaHHE ITPOBOAST aTMa3HBIMH KPyTaMH, a YHCTOBOE
— Kpyrami 13 KapOuja KpeMHH L.

8.6 Obpabomra demaneii ¢ 2anb éanUYe CKUMLL HOKD bIINUAMIL

SHAUYHTEILHOE MECTO IIPH BOCCTAHOBIICHIH pﬂﬁﬂTGCHGCGﬁHGCTH HGEEP}{HGCTEﬁ C
OOIIBIILOH BEIIHMYHHOH H3HOCA HaX O ST SJNMEKTPOJIMTHYCCKIIC ITOKPBITIA TBEPAOI'O MKEIIC34,

[TIOKYMEHT NOOMWUCAH TBIO IIPHMEHAEMBIX MATEPHAIIOB, BEICOKHMH
SNEKTPOHHOW MNOANUCHIO KOHOMIUECKIMH ITOKa3aTeIIsSIMH.
Cepricbukar:  12000002A633E3D113AD425FB50002000002A6 | 3
Bnapeneu: LLleBayxoea TateAHa AnekcaHapoBHa [C3HBIX ITOKPLITHH BBEOTIOIHAIOT Ha
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ofecrieunBacT TPeOOBAHH A ITO TOYHOCTH H IIIEPOXOBATOCTH BOCCTAHOBIEHHBIX TRBEPIBIM
JKeJIe30M JieTalleH. boree Impon3BOAHTEIBFHEIM METOAOM 00paboTKH, 00eCIIeUHBAIOIIHM
BBICOKYIO TOUHOCTEH H MaJIVIO IIIEPOXOBATOCTE 00padaThIBaeMBIX IIOBEPXHOCTEH, SBIISETCS
T () OBaHHE.

B xauectBe COJK npH nuingoBaHHH TBEPAOIO Kelle3a Iiellecoo0pa3Ho ITPHMEHSTE 1%-
HBIII PaCTBOP COIBI B BOJE, KOTOPBIH HAHOOIBIIINM 00pa30M IIOHHKAET TeEMIIEPATYPY B 30HE
pe3aHH .

8.7 Obpabomxka cunmemiryeckux Mamepiaioe.

OJIHOM H3 BaKHEHIIHX ITPEAIIOCHUIOK BEICOKOTO KayeCTBa CHHTETHYECKHX ITOKPBITHIA
SIBIISIETCS COOTBETCTBYIOIIAS ITOATOTOBKA ITOBEPXHOCTEH BOCCTAHABIHBAEMBIX JIeTalIeil.
[IOBEPXHOCTH BOCCTAHABIIMBAEMBIX JeTajleil ITOATOTARIHBAIOT IIPH ITIOMOIIM TOKAaPHOH
00paOOTKH WIH IUTH(pOBaHHA. T okapHas IMOAT OTOBKAa OOBIYHO ITPOBOAHUTCS 0e3 IIPHMEHEHH
COJK. ITpu momornu nmid) OBaHH S ITOATOTaBIMBAIOT ITOBEPXHOCTH ¢ TBepHocThio HRC 50 — 60.

Hamnbormnee pacmpocTpaHe HHEIM CITOCOOOM 00padOoTKH ITIaCTMACCOBBIX ITOKPBITHH 0
HOMHHAJIbHBIX Pa3MepPOB SBISeTCSA ToueHHe. T oHKoe (amMasHOoe) ToueHHe 3HAUYHTEeIIbHO Ooree
peHTabenbHO, YeM IuTH(oBaHHe. C ero ITOMONIBI MOKHO 00eCIIEYHTh MIEPOX0BATOCTh
ITOBEPXHOCTH, OTBEYAIOIIYIO KAK MOHTaKHBIM, TaK H SKCIUIYaTal[HOHHBIM TpeOOBaHISIM.
[IpnberaTh K NUIH(OBAHHIO JOITYCKAETCSI B HCKITFOUHTEILHBIX CITYJasX.

8.8 BoccraHoBj1IeHHe JeTaJiell coco00M MJIacTHIecKoro aeopMupoBaHH S
Pas3miyHbIe BHABI IDIaCTHYECKOr O Je() OpMHPOBAHH S HMEIOT CIEAYIOIHE JOCTOHHCTBA H
HEIOCTATKH.
JloCTOHHCTRA:
1. 1pocrora Teximmpolecca H IIPHMEHSIEMOr0 000PYI0BAHHA,
2. BBICOKAs 5 KOHOMHYECKas 3(P(eKTHBHOCTh PadoT;
3. HeOonbInas TPYA0EMKOCTh
Hemocrarku:
| . orpaHHyeHHass HOMEHKIaTypa BOCCTaHABIINBAEMBIX JeTallei,
2 HEBO3MOKHOCTE ITOBTOPHOI'O BOCCTAHOBJIEHH,
3. CHIDKEHHE MEXAHHYECKOH ITPOYHOCTH JETaJIEH.
4.

Xonoonoe nnacmiruecxoe degopmipoeaniie TIPOU3BOIUTCS 0e3 MOJOrPeRa JIeTallH.
Jledbopmalris MpOHCXOIHUT 3a CYeT BHYTPHKPHCTAIUIHYECKHX CIBHIOB MeTallla, YTo TpeOyeT
IIPHIIOKEHH I OONBIINX YCHIIHH. 1IpH 00paboTke H3MEHSFOTCSA (PH3HKO-MeXaHHUYeCKHE CBOHCTRA
MaTepHana (CHIIKaeTCS IJIaCTHYHOCTD, ITOBBIIIAIOTCS MMpeell TEKYUECTH, IpeIell MPOYHOCTH H
TBEPAOCTh, BO3HHKAET HAKIIEII).

B xayectBe 000PYIOBAHH S IIPHMEHSIOTCS IIPECCHI.

I'opauee nnacmuuecxoe depopmiipoearite TIPOU3BOJHTCS ¢ HCIIOIb30BaHHEM OOINETO
HIIH MeCTHOro Harpesa g0 1100 — 1200 °C (3aBepreHHe ITporniecca ImpH 800 — 850 DC). [Ipu
00palboTKe MPOHCXOMAT MEKKPHCTAIIIIMYECKHE CABHIH METallIa.

JlOCTOHHCTBA - HIDKE YCHIIHE JIe()OPMHPOBAaHHS, YMEHBIIAET CSI OITaCHOCTh 00pa30BaHH S
TPEIHH, HE TIPOUCXOIUT YIIPOUHEHH .

HepocraTtok — TepMoobpadoTKa ITociie BOCCTaHOBIIEHH S YTPauUHBaETCS.

OO0opyIOBaHHE — MOIIOTHI.

IIpaexa NcnoIb3yeTCs IS HCITpaBlIeHHI (popMbl. HarmpaBieHue JeHCTBYIOIIEH CHIIBI P,

AADTTATAAT M TTaTmMmanTITaAatTTIans Wﬂﬂ\ﬁﬂ““T“ﬁDQUTTﬂ A
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Pasdaua - 114 yBeImMYeHHS pa3MepPOB HapYKHOI ITOBEPXHOCTH ITOIBIX JeTaneil ITpH
COXpaHeHHH HX BBICOTHI (puc. 9.5 @).

Obaxcamute - 11 YMEHBIIEHHS pa3Mepa BHyTPeHHEH IT0JIOCTH 3a cueT H3MeHEeHH S
HapyKHOT0 pa3Mepa (puc. 9.5 2).

Buimsasicka - I YBeIHYEHHS JIIHHBL IeTallH 3a ¢c4eT MECTHOTO CY/KeHH ee
TIOIEePeYHOro ceueHHs (puc. 9.5 0).

Boaesmueanue - U1 YBEIITHUEHH I HAPYKHOI'O THAMETpa Ha HEOOIBIIIOM YYACTKE 3a CUET
BBITECHEHHI MeTalllla H3 OTPaHHYEeHHOI 0 y4acTKa ee HepaOoueH ITOBEPXHOCTH (pic. 9.3 6).

8.9 BoccraHoB/1IeHHe AeTaJ1eH CBAPKOH H HAILIABKOH

Ceapxa — 3T0 IIPOIIECC MOMYUYEHH I HEPA3ZhEMHOIO COeJHHEHHS METAIUTHYECKHX H3IEITHIT
MECTHEIM HaIPeBOM HX JIO PacCILIaBIEHHOIO (CBapKa IUIaBJIEHHEM) HIH IIaCTHYHOrO (CBapKa
JTaBIEHHEM) COCTOSHIA. BHIIBI CBapKH, MIPHMeHAeMbIE B aBTOPEMOHTHOM ITPOH3BOCTBE,
ITOKAa3aHbI Ha PHC. |.

Cpapka ITpHMEHSIETCS JJ1S COEAMHEHH S H 3aKPETUIEHHI OTIIOMAHHBIX H JOITOITHUTEIIBHBIX
PEMOHTHEIX JeTalel, YCTpaHeHHS TPEIHH H 3aBapKH OTBEPCTHH.

Hannaexa — mpoliecc HaHECEHH I Ha ITOBEPXHOCTH AEeTAIIH CIIOS METAIUIA IIOCPEICTBOM
CBApKH IUIaBIIEHHEM. | [pHMEHSIETCS IS BOCCTAaHOBIIEHHS Pa3MePOB H3HOIIEHHBIX JETAlIEH, a
TAKXKe IS ITOBBIIIEHIS H3HOCOCTOHKOCTH ITOBEPXHOCTEH TPEHHS.

Ilaiixa — IpoLeCC ITONYYEHN S HEPAa3beMHEIX COESIHHEHII AeTAIEH B TREPAOM COCTOSIHHH
TIPH ITOMOITH PaCIIaBIIEHHOrO CIIIaBa (TIPHITOS), HMEIOIIEro TeMIIEpaTypPy IUIaBISHHS HIKE,
yeM COEMHHSIEMBIE JETAIIH.

P_}”-IHL'IH ctd306dA Ccedpra i HArdeKd.

HPIMEHHETCH AL PEMOHTa KaOMHH H KVY30BOB, d TAK/KC JJIS BOCCTAaHOBJICHITA TYI'YHHBIX
IeTanel H geTanel U3 allFOMHHHEBEIX CITJIaBOB.

BHIBI CBapKH:

1. aleTHIIEHOKHCIIOPOAHAs (TeMmepaTypa HarpeBa 3 100 — 3 200 'DC);

2. ¢ HCIIONB30BaHHEM IIPOIAaH-0yTaHOBEIX cMeceit (2 400 — 2 700 °C);

3 cBapka GeH3HHOM H 6eH301moM (2 400 — 2 700 °C);

4. BOJIOpoI-KHciopoaHas (mprmepHo 3 000 °C, IIPHMEHSETCA B OCHOBHOM
U1 PE3KH).

JII1s1 CBapKH HCITONB3YIOTCS IT'a30BhIE TOPEIKH HI3KOIO H CPEMHETO JAaBIICHHIS,
OCHAIL[EHHbIE CMEHHBIMH HAaKOHEUYHHKAMH, HMEFOIIIMH pas3iIMYHBII PacXo] TOPIOYETO rasa.

PeXHMEBI CBapKH: MOIITHOCTh CBAPOYHOH T'OPENKH, COCTAaB CBAPOYHOI'O INTAMEHH, YOI
HaKJIOHA TOPEJIKH K HAIlPABIIEHHIO I1IBA, HAITpaBJIeHHE ABHKEHHS FOPEJIKH OTHOCHTEIIBHO OCH
I1[Ba, CKOPOCTE IEPEMEIIEHNS TOPEIKH B0 IIBA.

Crapka ITPHUMEHSIETCS 1S YCTPaHEHN I TPEIHH H H3IIOMOB HEQOIBIINX Pa3MepOB U IJIS
COeMHEHHS JleTaleH CIOKHOH (popMbl. HarmaBka — A1 BOCCTaHOBIIEHH S H3HOIIEHHBIX
ITOBEPXHOCTEN HEOOIBIIMX Pa3MEPOB H OTBEPCTHH JHAMETPOM 0 25 mm.

BHIBI CBapKH:

1 TTATRAR FATTITTIT TR F T AT~ AR T rﬁﬁ"'!'n "
NOKYMEHT MOANMUCAH € SKOHOMH'HA);,

SNEKTPOHHOW NOAMACKIO e cTabHIIbHAS H }*‘GTGﬁ'LII[E‘-aH AVTa, IIPHMCHACTCA
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TexXHOIOTrHYEeCKHH ITPOIICCC CBAPKH H HAIUIaBKI BKIIIOYACT.

II0ArOTOBKY:
1. JUISI CBAPKH - OYICTKa, 00e3KHPHBAHHE, Pa3/lelIKa IBa;
2. JUISI HAaIUIaBKH — IIPEIBApPUTEIILHOE 3aBapHBaHNE TPEINHH, HX 3aUlCTKa,
3aJle]IKa OTBEPCTHH, He TTOJIeKaIlHX 3aBapKe, ITpaBKa JAe(opMHPOBAHHEIX JeTallekH,
3. HETIOCPEICTBEHHO CBAPKY IIH HAIUIaBKY,
4. 00paboTKY I1OCTIE CBAPKH HJIH HATIJIABKH.

DNeKTpOARI BEIOMparoTcs 1o THIy 1 Mapke. CormmacHo I'OCT 9467-73, ycTaHOBIIEHE]
CIIeIVIOII[HE THITHI 3JIEKT PO OB:

D38, 242, 246 u 350 — 1i1s CRapKH cTaJIel ¢ Bpe MEHHEBIM COIIPOTHBRIIEHHEM J10 490 Mita;

2424, 3464 1 3504 — 0yl CRapKH TeX Ke cTallel, KOrja K MeTaluly IBa IIPEeIbABIISIOTCS
ITOBBIIIEHHBIE TPEOOBAHI ITO OTHOCHTEIIEHOMY VAJIMHEHHIO H YIAPHOH BSA3KOCTH,

255 u 260 — ni1s CBapKH CcTaJIeH ¢ BPEMEHHBIM COIIPOTHBIIEHHEM Pas3pbIBY CBHIIIIE 490
Mna n 1o 590 Mna.

B ycimoBHOM 0003HaYeHHH THIIA 3JIEKTPOa IBE CTOSIIHE 3a OYKBOH «3» IH(PHI
COOTBETCTBYIOT MHHHMaJIBHOMY BPEMEHHOMY COITPOTHBIIEHHIO Pa3phIBY MeTaUIA IIBA WIH
CBAPHOTO COEMHEHIS B Kec/MM”

[ Iprmvep 0603HaUeHHA 3IIEKTPOAOB: AMEKTPOARI THIIA 424 1o I OCT 9467-75, Mmapku
YOHHUU-13/45, mnamerpoM 3,0 mm, JJI9 CBapPKH YITIEPOAHCTHIX H HH3KOJIETHPOBAaHHBIX CTaJIeH
V., ¢ TOINCTBIM ITOKPEITHEM /[, ¢ YcTaHOBRIIeHHOH 110 ' OCT 9467-73 rpymmnon HHAEKCOB,
YKa3bIBAOIIMX XapaKTePHCTHKH HAIUIaBIEHHOI O MeTallla H MeTalIa IBa, 43 2(5), ¢ OCHOBHEIM
ITOKPEITHEM b, JISI CBapPKH BO BCEX IMPOCTPAHCTBEHHBIX ITOJIOKEHHSAX / Ha ITOCTOSHHOM TOKE
0OpaTHOH ITOIISIPHOCTH 0!

Pyunasa apzonno-oyeoeasn ceapka

[ IprveHsIeTCS A1 aIFOMHHHEBEIX CIUIABOB. Yallle BCErO HCIIONMB3YETCSA HETUTABSIIHICS
AIEKTPOJI H3 Bolb(ppama. CBapka IPOBOJUTCS B Cpejle HHEPTHOIO I'a3a — aprOoHa IIPHCa 0YHBIM
MaTepHaIIOM (COCTaB KaK Y OCHOBHOI'O MaTepHalla), BBOAHMEBIM B 30HY AYIH. Kcrions3yeTcs
ITOCTOSIHHBIN TOK OOpaTHOH ITONISIPHOCTH. 1IpH HCITONB30BaHHH IIEPEMEHHOTO TOKA PacXo/l
BOIIb(DPaMOBOI0 ANIEKTPOA MEHBIIE, HO HYKeH OCLIIIIITOP JJISI BO30YKIeHHSI H 00eCIIeYeHH S
CTaOIIIBHOCTH JIVTH.

Aemomamuueckas ceapxa 1 HaAnIaAeKa oo cloem griocad.

KauyecTBO HaIlTaBIIEHHOI'O METalUIa OOECIIEUBAET CSI.

v/ BaIIUTOI AYTH M KHAKOI'O MeTallla OT BIHSHISA KHCIOPOa H
a30Ta;
v\ MeIJIEHHBIM OXJIaKIeHHeM (yIaIroTCS IIITaKOBEIe BKIIOUEHH ),
v/ DoIlee ITOTHBIM ITPOoTeKaHHeM JH(PPY3HOHHBIX IPOIECCOB
(JTermpoBaHHE Yepes (PIroc);
v/ yCTpaHeHHeM pa30phI3THBaHHS KHIKOTO MeTaIIa;
v/ paBHOMEPHBIM XHMHYECKHM COCTABOM (peKHM HaIUTaBKH He
MEHSETCS).
JledbexTrI IIpH HaIDIaBKe (TPEIHHEL H IIOPEHI):
v/ TPENIHHBI — KPHCTAIIH3AI[HOHHBIE (TIPH OXITAKISHHH H
KPHCTaJUTH3aLIH, IS X YCTPaHEeHH IIPHUMEHSETCS ITOJOIPER AeTalIH
TIepe] HaIUIaBKOHM, YMEHBIIIEHHE COAEPKAHHS CEPHL H YITIEpoaa U

BBCACHHC MapIl'aHI[4d, aJIFOMHHIA H THTdHA B HAIJIdBOYHVYIO HPGEGJIGK}") H
XDVITKHE (RORHUKATOTITHE IO AeHCTBHEM BHYTPCHHIHX HE]HI)H}KEHI]ﬁ IIPpH

AOKYMEHT NogrimCAH i _
ANEKTPOHHOW NOANUCHLIO CTpaHCHHCE ITOJOI'PEBOM IICPC] HAIJIABKOH H
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 M ITOCIIC HEIHJIEIBB.'H);
Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHa A TIPOHHKHOBEHISI BOJOPO/Ia H BIIATH
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HAIIJIaBKOI).

O0opyaoBaHHE — MOAEPHH3HPOBAHHEBI TOKAPHBIII CTAHOK, HCTOYHHK TOKA;,
HaIUIaBOYHBIH amIapar (pic. 7).

OIIEKTPOIHEIE ITPOBOIIOKH

v JUISI MAJIOYTJIEPOAHCTRIX cTaneH — CB-08, C-081'C,
v IUISI CPEHEYTTIEPOAHCTRIX H HH3KOJIETHPOBAHHEIX CTANIEH — IIPYKHHHAS
npoBonoka (Hi-65, Hir-80, Hir-30XI'CA u T.1m.).

Hcnonp3yercs aBa Buaa (pmrocoB — roraBiieHble (AH-20, AH-30 u ap.); KepaMHYeCKHE
(AHK-18, AHK-19 u ap.).

CBOHCTBa (PIIFOCOB.

[I1aBiieHbIe: BRICOKAS MeXaHHYeCcKas IIPOYHOCTE , Majlasl THIPOCKOITHYHOCTE,
OJHOPOAHOCTh XMMHUYECKOI'O COCTaBa, YCTOHUHBOCTh TOPEHHS IYTH, XOPOIIHE YCIIOBHSA
(pOPMHPOBAHHS IIIBA H OTJEIIEHHS IIJIAKOB, MaJIasl CTOHMMOCTb.

Kepamirieckue: Iy4Ilie YCIOBHS JIETHPOBAHMSA, MOXHO IIPHMEHSTh MaIOYITIEPOAHCTYIO
ITPOBOIIOKY BMECTO JIETHPOBAHHOMN, HEJOCTATOK - HEOJHOPOSHOCTh XHMHYECKOI'O COCTaB

Bonpocst 012 camonodzomosku

1. OBpaborka pe3aHHeM ITPH BOCCTAHOBHTEILHOM PEMOHTE IIOBEPXHOCTEH
PexyIie HHCTPYMEHTHL

2. Mertamnopexyiiee o00pyaOBaHHE.

3. O0paboTrKa HaIlIaBJIEHHBIX ITOBEPXHOCTEH.

4. Ob6paborka geTaneH ¢ IMOKPBITHAMH, ITOITYUEHHBEIMH HaIIbIIIEHHEM.
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WIA CTYIACHTOB HAIIPABJICHIA ITIOAI'OTOBKH / CIICIHAIIbLHOCTH

23.03.03 Dkcuryaranu s TPAHCHOPT HO-TEXHOJIOTHYECKAX MANIHH H KOMILIEKCOB

[Iaruropck, 2022

AOKYMEHT NoarnmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Cogep:raHue

BBEIMEHHIE ... e e 48
1 .O01mas XxapakTepHCTHKA CaMOCTOSTEIEHOH PAOOTEL CTYIEHTA. ......vv e e e 49
2. I1naH - rpadHK BEOTOTHEHHS CAMOCTOSTEIIBHON PAOOTBI..........oooiiiiiiii i 50
3 MeTomyeckne peEKOMEHIAIHH 10 H3YUEHHIO TEOPETHUYECKOI O MATEPHAMIA ... .50
3.1. Buo camocmosnmenvhoii pabomul. camocnosnenbHoe u3vieHie 1umepamypsl...... ... 50
3.2. Buo camocmoamensvhoii pabomul. H0020MOEKA K 1AOOPAMOPHBIM 3AHAMUIM ................. 51
A B\Y, (53 001400 (10 (u g (oY (e e ) 5 0 6 (T 51
CITHCOK PEKOMEHIYEMOH JTHTEPATYPBL . ... oot e e e e e e e e 51
OOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BBeaeHune
MeTtoauuecKkie VyKaszaHHS M 3aJaHHSA IS BBIIIOIHEHHS CaMOCTOSTEIIEHOH pPabOThI
CTYJIEHTAaMH IT0 AHCIIIUIMHE «THIta)k M sKCIuIyaTals TEXHOIOIHYECKOro 000pYIOBAaHH ) II0
HalpaBJIEHHIO  TIOATOTOBKH  OaKallaBPOB: 23.03.03  DOkcruryaraliisd — TPaHCIIOPTHO-
TEXHOJIOTHYECKIX MaIIMH H KOMITIIEKCOB
Metoauueckoe MOCOOHE COJEPKHUT BeCh HEOOXOAMMBIH MaTEpHall IS BBITIOIHEHHS
CaMOCTOSITENIBHOM PabOThl 110 JHCIHIUIMHE «THITa)Xk H SKCIUIyaTallsd TEXHOIOTHYECKOIO

000pYIOBAHH .
B maHHOM METOMHYECKOM ITOCOOHH ITPHBEIEHBI TEMBI H BOITPOCHI JJII CaMOCTOSTEIIBHOIO

H3YVUCHIA.
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1.00n1as XapaKkTepHCTHKA CAMOCTOSTEIbHOH PadoThI CTY/IeHTA

CamocTtosrenpHas padora — 5T0 BHI YUEOHOH AEATEIIbHOCTH, BHITIOMHICMBIN YUAIIIIMCS
0e3 HENOCPEJCTBEHHOIO KOHTAKTa C IIPENOJaBaTelleM HIIH VIIPABISEMBIH IIPEIOaBaTEIIEM
OIIOCPENOBAHO Yepe3 CIIEIHAIbHbIe YUeOHbIe MATEPHAIIBI, HEOThEMIIEMOE O0S3aTEIIbHOE 3BEHO
Ipolecca OOYUYEHH S, IIPEAYCMATPHBAOIIEE TIPEKIE BCErO0 HHANBHAVAIILHVIO padoTy yyaIxcs
B COOTBETCTBHH C YCTAHOBKOH ITPEIogaBaTells WIH YueOHHKA, ITPOrpaMMbl OOYUEHH .

Ha coBpeMeHHOM »3Tale CaMOCTOATEIBFHVIO paboTy CTYAEHTa CIEAVET PasAciIHTh Ha
paboTy ¢ OyMaXHBIMH HCTOYHHKAMH HH(pOpPMAIlHH, T.e. Y4YyeOHHKAMH, MeTOJHYeCKHMH
ITOCOOH SIMH, MOHOTpa(pHSIMH, JKYPHaJIaMH H T.J. H 3IeKTPOHHBIMH HCTOYHHKAMH HH( OpMAaIlHH,
T.€. JOCTVII K 3NIEKTPOHHBIM pecypcaM uyepes3 MHTepHET.

CerolHd CaMOCTOSTEIbHYIO padoTy CTYIAEHTa HEBO3MOXKHO IIPEICTaBHTL  Oe3
HCITONIb30BaHMSA HHQOPMAIMOHHOH ceTH — HMHrepHer. HeoOXOmHMOCTH HCITONTB30BAHHA
MHTepHeTa BOSHHKAET HE TOIBKO IIPH ITOATOTOBKE K IPAKTHYECKHM H CEMHHAPCKHM 3aHSITHSM,
HO, B OOJIBIIIEN CTEIIEHH, ITPH HAITHCAHHH Pa3/IMYHBIX HCCIIEA0BATEIBCKHX H TBOPUECKHX paldoT.
MHorue coBpeMeHHbIe MOHOT'pa(pHH, IIepHOAHYECKHE JKYPHAIIbI H3JaHbI TOJIBKO B BIIEKTPOHHOM
BHJIE M ¢ HUMH MOKHO ITO3HAKOMHTH CSI TOIILKO B MIHTEpHETE.

Iletm m 3a7a9Yl  caMOCTOATEJAbLHOIl PpadoThL: (QOpPMHIpPOBaHHE CITOCOOHOCTEH K
CaMOCTOSTEIBHOMY ITO3HAHHIO H 00YUYeHHIO, IIOHCKY JINTePaTyphl, 0000IIEHHIO, O OPMIEHHIO H
IIPEACTABIIEHHIO IIONYYEHHBIX PE3VIBTATOB, HX KPHTHYECKOMY aHAJIH3y, IIOHCKY HOBBIX H
HEOPAHHAPHBIX PEIIEHHH, apIr'YMEHTHPOBAHHOMY OTCTAaHBAHHIO CBOHX IIPEIJIOKEHHH, YMEHHH
ITOJITOTOBKH BBICTYIUIEHHI H BEJACHHS JHCKYCCHIH.

KoMvmerennun ody4uaromierocs, popMupyeMbie B pe3yJibTATe 0CBOCHHA JHCITHILIHHbI

HarmMeHOBaHHEe KOMIIETHIHH

Kog, dopMymipoBka Kox, dopmymmpopka HHANKaTOpa | IlmaHmpyemsle pe3ylabTaThl OOYUEHH ST
KOMIIETEHI[HH 10 JTHCIHIUTHHE (MOIYIII0),
XapaKTe PH3YIOIIIE STaIbI
(hOpMHPOBAHI KOMITETEHIIHIT,
HHIHKATOPOB
OIIK-5 CrtocobeH N-1omx s | OTOBHOCTBH K KOHTPOIIXO
ITPHHIMATh 3HaTh 3 PEKTHBHBIE H TEXHHYECKOT'O COCTOSIHHA
0OOCHOBAHHEIE Oe30IMacHRIE TEXHIYECKIE TPaHCITOPTHHIX CPEJNICTB C
TEXHHYECKIE CpeICcTBa, H TEXHOIOT HH HCITOJIL30BAHHEM CPENICTB
pEIEeHI S, BEIOHPATh TEXHHYECKOT'O JTHAarHOCTHPOBAHHA
a3(peKTHBHBIE H
Oe30ITaCHEIE
TEXHHYECKIE
CpPEJICTBA, H NI-20mx.s ['OTOBHOCTEF K OpraHmsaiiui H
TEXHOJIOTHH ITPH YMeTh IIPHHUMATh KOHTPOITIO KayecTBa 151
PEMIEHHH 3a/la1 OOOCHOBAHHBIE TEXHHYECKHE 0e30ITaCHOCTH ITPOIIECCOB CEPRBHCA,
TIpoecCHOHATEHOM PEIEHHS, BEIOHPATh [TapaMeTPOB TEXHOIIOIHYECKHX
JAEATEIIPHOCTH a3 eKTHBHBIE H OE30MaCHBIE IIPOIIECCOB C VUETOM TPEOOBAHMIL
TEXHHYECKHE CPEJICTRA, U IIOTPeOUTENS
TEXHOIIOTHH IIPH PEITIEHHH 3a1a4
[IOKYMEHT MNOAMUCAH
SNEKTPOHHOWM MOAMUCHIO
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NJ-30m.s Crioco0eH aZalITHPOBATh H
BrageTs HaBBIKAMH IIPHHSTH S MOJTH()HITHPOBATh

O0OCHOBAHHBIX TEXHHYECKHX CITEL[HATH3HPOBAHHOE

pelnieHHH BeIOOpa 3(pPEeKTHBHBIX | IIPOrPaMMHOE o0ecIieyeHHE,
H 0e30ITaCHBIX TEXHHYECKHX METOABI H AJITOPHUTMBI CHCTEM
CPEeZICTB, H TEXHOIOT HI ITPH HCKYCCTBEHHOI'O HHTelUIeKTa H
PEIleHHH 3a1a4 MAIIIHHHOTO O0y4YeHHS B
ITpopeccHOHaILHOM Ipo eCCHOHATBHOH JAeATEIbHOCTH
IESATEIIbHOCTH.

2. I1.1aH - rpaduK BHIIOJTHEHNA CAMOCTOAT eJIbHOMH padoThI

Koarl CpencTBa U OObeM YacoB, B TOM YHCIIE
peammisyeM TEXHOIIOTHH CPC KoHTakTH Bcero
BIX B OLIEHKH as pabora
KOMITETEHII HJI JeSITeIIbHOCTH )
- CTYJIEHTOB
HI, IIPEIIo1aBa
HHIHKATOP TeJleM
a(oB)
5 ceMecTp
OIIK-5 CaMOCTOSITEIIbHOE CobecemoBaHHe | 603,18 7,02 70,2
(ITA-1; IJI-2; | u3y4YeHHe JINTepaTypEI
HJ-3) IIO0 TeEMaM
Ne ]-8
OIIK-5 IloaroToBKa K OTYér 1,62 0,18 1.8
(I114-1; VII-2; ITa00pPaTOPHBIM (ITHChMEHHBII )
1J-3) 3AHSATHIM
Htoro 3a 5 ceMecTp 64,8 7.2 72
HUroro | 04,8 7.2 72

J.MeTomMuyeckne peKOMEHIAMNH M0 H3YYEHHIO TEOPEeTHYECKOro MaTepHaJa

3.1. Buo camocmoamenbHOU padbomsl. camocmosmeslbHoe U3yUeHIe JIUmepamyp bl

M3yyate Vy4ueOHYIO [OQUCIHIHIIIMHY «THIIA)K M SKCIUIVaTalfMs TeXHOJIOTHYECKOI'O
00OpYIOBAHUSD» PEKOMEHIAYETCS II0 TEMAM, ITPEABAPHTEIIFPHO O3HAKOMHBIIHCE C COAEPKaHHEM
KaXJIOH W3 HUX B ITpOrpaMME IHCHMIUIMHEI. lIpH TEOpETHYECKOM HM3YUYEHHH JTHUCIIMIIIIHHEI
CTYIEHT JOIDKEH IIONB30BAThCS COOTBETCTBYIOINEN JIMTEPATYPOH. IIpHMEpPHEIN IIepeucHb
TIUTePaTYpPRI IIPHBEACH B paboyeH IIporpaMMe

Jliisg 6oJiee IMOITHOIO OCBOEHHS YUeOHOIO MaTepHala CTYAEHTAM YHTArTCS JIEKI[HH TI0
BAXKHEHIIIMM pas3fiellaM M TeMaM yuyeOHOH IUCHHMIUIMHBEL. Ha JIEKIMSIX H3IararoTcs M JIeTalbHO
paccMaTpHBArOTCA HaHOOIEee BaKHBIE  BOIIPOCHI, COCTABRISIOIIHE  TEOPETHYECKHH U
IIPaKTHYECKHI (PYHAAMEHT JHCI[HIUIHHEL.

Hmozoeéstit npo0yKkm: KOHCReKm JleKUU

Cpeocmea u mexHonozuu oueHku: Cobecedoséariue

Kpumepuu ouenuearnun: OlEHKa «OTIIMYHOY» BBICTABIISIETCS CTYIAEHTY, €CIIH B ITOJIHOM
00BeME H3YYEH KYPC JJAHHOH JUCI[MIUIMHEL H BEITIOHEHEI IIPAKTHYECKHE 3aJaHI I

OILIEHKa «XOPOINO» BBICTABIISETCS CTYIAEHTY, €CIHM JOCTAaTOYHO ITOITHO HM3YYEH KVYPC

,[[ﬂ]‘ﬂ‘[ﬂﬁ AHCIIIUIMHBI H BBITIOJIHEHDBI ITPAKTHYCCKHE 34/ JaHI
(WTrarrra . sUTADTATHANITATLITAW  DITATADIATCY CTYAEHTY, HEIOCTAaTOYHO ECIIH IIOIHO

NOKYMEHT NOAMNMMUCAH
SNEKTPOHHOW MoAnmcChIO I IIPAKTHYCCKIE 3aJaHH A
Ceptuchukar:  12000002A633E3D113AD425RB50002000002A6 BIISIETCS CTYAEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
Bnapeneu; Webayxoea TateAaHa AnekcaHapoBHa
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TembI 111 CAMOCTOAT €JILHOT0 H3YYECHHS:
1. Krmaccudukalipsa TeXHOJIOTHYECKOro 000pyIOBaHHSI H 000pYAOBaHHE JJIS JHATHOCTHKH,
KOHTPOIISL, PETYIIMPOBKH, PEMOHTA 3JIEKTPOOOOPYIOBaHHA.
OO0opyaoBaHHe IS MOEUYHEBIX padoT.
O0opyaoBaHHe IS IMTOABeMa aBTOMOOIIEH H TPAaHCIIOPTHPOBKH aBTOMOOIIEH.
CMAa304YHO-3aIIpaBOYHOE 000PYIOBAaHHE.
OO0opyaoBaHHE IS JHATHOCTHKH aBTOMOOHIIEH.
O0opyaoBaHHe UIS KOHTPOJIBHBIX U PETYIIHPOBOYHBIX padoT.
O0opyaoBaHHE I pa300pOUHO-COOPOUYHEIX PadoT.

T exHOmornyeckKoe DﬁﬂpyﬂﬂEﬂI{[IE IITSI BOCCTAHOBIIEHH S JleTalleH.

00 1OV L B W

3.2. Buo camocmoamesnbHoU padomsl: n0020MOBKA K J1a0 0p amopHbIM 3 AHAMUAM

Hmoceoeéwtit npodykm: OTUET 110 1ad0opaTOpHOH padoTte

Cpedcmea i mexHoa0ZUI OWEHKI. 3allHTa OTYeTa

Kpumepuu oyenusanua: OLHKAa «OTJIMYHOY» BBEICTABIIIETCS CTYIAEHTY, €CIIH B ITOJTHOM
00BeMe H3YYEH KYPC JaHHOH JHCI[MIUIMHEL H BEITIOJHEHEI JTaDOpaTOPHBIE 33 aHHs

OILIEHKa «XOPOINO» BBICTABIISETCS CTYIAEHTY, €CIHM JOCTAaTOYHO ITOITHO HM3YYEH KVYPC
JAHHON JHCI[MIUTHHEI H BBITIOIHEHBI Ta00paTOpHEIE 33 aHHs

OILIEHKa «YIOBJIETBOPUTEIILHO» BBICTABISETCS CTYIEHTY, HEJIOCTAaTOYHO, €CIIH IIOITHO
H3YYEH KYPC JaHHOH AU CIHIUIMHBI H BEOTOIHEHEI JTa00paTOPHEIE 3aJaHHs

OLIEHKA «HEYIOBIETBOPHTEIIBPHO» BBICTABISCTCS CTYIAEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPaKTHYECKHE HABBIKH IT0 JAHHOH JUCIIHIUIHHE

4. Meromueckne YKa3aHHUSA

Meroanueckne yKa3aHHSA I10 BBIIIOJHEHHIO J1a00paTOPHBIX padoT MO AUCIHIUIMHE « [HITaX H
SKCITIyaTalisd TEXHOIOIHYECKOro OOOpYIAOBAHHS), HaIpaBJIeHHS ITOATOTOBKH 23.03.03 -

DOKCIUTyaTalisa TPaHCIIOPTHO-TEXHOIOTHYECKHX MAIIMH M KOMIUIEKCOB.

CHCOK pekoMeHIYeMOH JIMTepaTypPbI
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