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AHHOTaMsA

B cmamve paccmompen 6onpoc KomnaekcHOU agmomamuzayuu mpyooemKo20
npoyecca  yCMAaHOBKU — (YpHUMYpbl HA  BHYMpPEHHUe 08epu 8  JHCUNbIX U
nPOU3BOOCMEEHHBIX NOMEWEHUAX NPU 3a8ePULeHUU OMOEIKU, A MAKMCe NPpU peMOHme.
Ilpumenenue cospemenHvlx cpeocmse asmomamusayuu no3eossem obaecuums u

YCKOpUms npoyecc, a makaice Yayyuums Kaiecmao npoussoouMslx pabom.

BBenenue:

[Ipu npoBeneHUM OTHENOYHBIX PabOT B CTPOSIIMXCSA JOMax, a Takke Mpu
IIPOBEJICHUA KOCMETHYECKUX PEMOHTOB B JKWIBIX 3JaHUAX, MPOU3BOIACTBEHHBIX H
O(pUCHBIX TOMEIIECHUIX MpPU YCTAaHOBKE MEKKOMHATHBIX JBEpEH B IMOJABJISIOIIEM
OOJBIIMHCTBE CIIy4YaeB Bpe3ka (ypHUTYPHI ISl MEXKKOMHATHBIX ABEPE MPOU3BOIUTCS
YCTaHOBUIMKOM JIBepell HEMOCPEeICTBEHHO Ha 00beKTe 3akazuuka. [IpakTuuecku
MOJIHOCTBIO pabOThl MPOU3BOAATCS BPYUHYIO C TIOMOILIBIO CPEICTB  «Majou
MEXaHM3all» B BUAE PYYHOIO HHCTPYMEHTA, KOTOPBIA CIIOCOOEH OCYIIECTBISATH
TOJIBKO ITPOCTENIINE KOHKPETHBIE ONEPALIUH.

B crarbe mpemsioxkeH M MOAPOOHO paccMaTpPUBAETCS OJMH M3 BO3MOKHBIX

BApUAHTOB aBTOMATHU3AIIUU TPYAOCMKUX ITPOLECCCOB PCMOHTHBIX U OTACJIOYHBIX pa60T.

CyiecTByromme peneHus

PaccmoTpum cymiecTByrome B HACTOAIIEE BpeMs TEXHUUYECKHE DPEIICHUS TI0
Bpe3ke (YypPHHUTYPHI B yCTaHABIUBAEMbIC JBEPH.
1. TIpeobmanaromumM peKMMOM BPE3KHU, UCTIOIB3YEMOM B a0COJIIOTHOM OOJIBIIIMHCTBE

CIIy4aeB, SIBJISIETCS «PYUHOI PEKUM.



OCHOBHBIM ~ JIOCTOMHCTBOM  TaKOTO pEXHUMa  SBISIETCS  €ro  MoJiHas
YHUBEPCATHHOCTD, MMOCKOJIbKY MPHU peai3allii «PYIHOTO» PeKMMa BO3MOXHA Bpe3Ka
m000# (GypHHUTYPHI B JIFOOBIC BEpU B JIFOOOM MECTE MO BBHICOTE M MPAKTUYECKU B
TF000M TOOXKEHHUH. «PydHOI» peXrM dalie BCEro pealn3yeTcsl C TOMOIIBI0 PYIHOTO
dbpesepa, KOTOPHI B OAWH WJIM HECKOJIBKO TPOXOJI0B BBIPE3aeT B JIBEPU YIIIyOJICHHE
HeoOxoaumoii ¢opMbl U TyOuHBI (cM. Pucynox 1). Heobxomumo 3ameTuTh, 4TO
HEKOTOPBIC YCTAHOBIINKH J0 CUX TIOP MCIOIB3YIOT PYYHBIE IPENU C YCTAHOBICHHBIMHU

B HUX CBepJiamMH U (ppe3amu.

Pucynox 1 — Beipe3anue yrinyOieHus noj yCTaHOBKY QYPHUTYPBI B «PYUHOMY
peXHMeE B MOJIOTHE JBEPH C TOMOIIBIO pydHOTro ¢pesepa. [lonoTHo ABepu

YCTAHOBJIEHO U 3a()MKCUPOBAHO BEPTUKAJIBHO.

HecMmoTpsi Ha yHHBEpPCaJIbHOCTh, «PYYHON» PEKHUM HUMEET PsJI HEIOCTATKOB,
OCHOBHBIM U3 KOTOPBIX SIBJISIETCS TPEOOBAHUE BBICOKOTO YPOBHS MPOGECCHOHATN3MA
yCTaHOBINMKA JjaBepeil. Kpome 3Toro, «pydyHon» pEeKUM HMMEET CaMyK HHU3KYIO
MPOU3BOAUTEIILHOCTh, a TaK)Ke€ HE TapaHTUPYeT OT Opaka, MOCKOIBKY (pesep
NEpEeMEIIaeTcsl BPYYHYHO B COOTBETCTBHHM C ONBITOM U (PU3UYECKOH CHIION
ycTaHoBIIMKa. [Ipym 3TOM BO3MOXHO TIOJydeHHE CTCHOK pa3HON TOJIIHMHBI (M,
COOTBETCTBEHHO, Pa3HOW MPOYHOCTH), a TAKXKE HE IOJIHOC COOTBETCTBUE JUIMHBI U

rIIyOUHBI BBIEMKH 0] GYPHUTYPY pa3MepaM yCTaHABIMBAEMON (QypPHUTYPHI.



C uenpio yckopeHus mpoiiecca Bpe3Kd (YpHHUTYPhl M MOBBILIEHUS KayecTBa
paboT pa3IMYHBIMU MacTepaMM ObLIM IPUAYMAaHBI 1a0J0HBI.

PaccMoTpuM  HEKOTOpBIE U3 CaMbIX YJayHBIX I1a0JOHOB, TIO3BOJISIIOIITUX
YCKOPUTH U OOJIETYHUTH MPOLIecC BPe3KUu (GYPHUTYPHI B IBEPH.

Opaum u3 HanboJiee pacIpPOCTPAHCHHBIX U IMTUPOKO MPUMEHSIEMBIX I1a0JI0HOB

sBisieTcs 1madson [Tasna CongaToBa (CM. pUCYHOK 2).

Pucynox 2 — ma6mon [laBna CongaToBa, yCTaHOBIECHHBIN HA IBEPb.

Takke y MacTepoB-yCTaHOBIIMKOB JOCTATOYHO OOJBIION MOMYJISPHOCTHIO

nosib3yercs madiaon Papumaa Kamana (cMm. pucyHok 3)

Pucynok 3 — mabnon ®@apuna Kamana.



Kpome »toro, npu ycraHoBke GypHUTYpPHI Ha JABEPH UCMOJB3YETCS TAKKE Pl
JPYTHX, MEHEE PACIPOCTPAaHEHHBIX I1a0JIOHOB.

[Ipumenenune mabI0HOB UMEET CIICTYIOIINE OUYEBUIHBIE TPEUMYIIIECTBA!

-  YCKOpACT IMpOoHeCC IMOATOTOBKM ABCPHOIO IIOJIOTHA II0J YCTAaHOBKY
$ypHHTYDBI;

- TpeOyeT MeHblIIeH KBaTu(UKaluy OT YCTAHOBIINKA;

- CHUKAeT MPOIICHT OMMUOOK MPU U3TOTOBJIICHUH BBIEMOK 1OJT QYPHUTYPY;

- OTHOCHUTEJIHLHO HEBBICOKASA CTOMMOCTB I1a0JIOHOB.

Onnako y 1Ia0JOHOB €CTh OJMH CYIIECTBEHHBIM HEAOCTaTOK: MacTep-
YCTaHOBIIMK OKa3bIBACTCsA 3aBUCUMBIM OT CMCHHBIX HIa6J'IOHOB, KOTOPBIC CO BpCMCHECM
BBIXO/IAT U3 CTPOA U Tpe6yIOT 3aAMCHBI. I[OHOJ'IHI/ITCJ'II)HLIM HCAOCTATKOM IMPUMCHCHUA
m1abJI0HOB  SABJIAETCA TO, UYTO HCCKOJIIBKO CHWXACTCA YHUBCPCAJIBHOCTL: IIpH
HCIIOJIb30BaHNU OYEHb HECTAHIAPTHOW (PYpHUTYPHI: Y MacTepa-yCTaHOBIIMKA MOYKET

IMPOCTO HE OKA3aTbCA COOTBETCTBYIOIICTO nra0JIoHa.

IIpennaraemoe pereHse KOMILIEKCHOM aBTOMATH3aLM K.

[enu npennaraemoit pa3pabOTKH:

e ABTOMAaTHM3aIusi MpOIECCa BPE3KU JIBEPHON (QYpHUTYpHI Ha OOBEKTE TJe
MPOU3BOAUTCS MOHTAXK JIBEpPEN

e YMeEHBIICHHUE BIUSHUS «UY€IOBEUCCKOTO (baKTopa» Ha Ka4CCTBO BPC3KHU

C muenpi0 aBTOMATH3AIlMM TPOIECCAa BPE3KW Mpejjiaraerca paspadorath u
ucrnois3oBath Tuathpopmy c¢ UIIY nns pydHoro ¢pesepa, ¢ BO3MOKHOCTBIO
nepeMeIeHus 1o TpeM ocsiM. 11ockonbpKy nepemenieHus no ocsM He npespimaroT 200
MM, TO TabapuThl TWIATGOPMBI TOXKE OYIyT HEOOJBIIMMH, YTO, B CBOIO OYEPEIb,
MO3BOJMUT JIETKO TPAaHCIOPTUPOBATH MIATGOPMY MeEXAY OOBEKTaMH, Ha KOTOPBIX
OCYIIECTBIISIETCS MOHTaX JBEpeil. YmpapieHue tmiatGopmoir OyAeT pearn30BaHO
yepe3 cmaptpon ¢ OC AHIAPON/I.

Bnavane mna miardgopmsl ¢ UITY HeoOXOaMMO ONpeAeTUTBCS C BBIOOPOM
IPUBOJIOB, KOTOPbIE OyAyT HCIOJIHUTEIBHBIMUA dJEMEHTAMHU pa3padaThiBaeMOn

1aT(OPMBI.



HpI/IHHI/IHI/IaJIBHO BO3MOJKHBI TP BApHAHTA:

e llcnonp30BaHue ITuApOITPHUBOOOB,
e llcnonp30BaHue ITHCBMOIIPUBO/IOB;

e lcnonb30BaHUE IEKTPONPUBOIOB.

CoBpeMEHHBIN TUIPONPUBOJ IIUPOKO MPUMEHSIETCA B CTPOUTEIBHON TEXHUKE,
MOTOMY YTO OH IO3BOJISIET 00€CTIEUNTh BICOKUM YI€IbHBII MOMEHT, OOJIBILIOE YCUIINE
MpU JBWKCHUM W yAEpKaHWU WHCTpyMeHTa. OgHako OH TpedyeT MpUMEHEHUs
CHEIUAJIBbHOTO  THUAPOOOOPYAOBaHMUS, HACOCHBIX CTAaHUMA M CHEUUAJIbHBIX
MUHEPAJIBHBIX Macel B KauecTBe padoueit xkuakoctu. OJHAKO THUAPONPHUBOJ 00Ia1aeT
M30BITOYHBIMU CHJIOMOMEHTHBIMH XapaKTEPUCTHKAMHU, KPOME TOTO, YTEUKH pabouei
KUIAKOCTH CIOCOOHBI MCHOPTUTH (3arpsA3HUTH) IMOJIOTHO JBEpPEH, YTO SBISETCA
a0COJIOTHO HEIOMYCTUMBIM. BclencTBue yKa3aHHBIX MPUYHH TpH  pa3paboTke
1aTHOPMBI TUAPOTIPUBO/ OBLIT UCKIIFOYEH U3 PACCMOTPEHUS.

[THeBMONPUBO/ MO3BOJSIET PEANTM30BaTh OTHOCHUTENIHO MPOCTOE YIpaBJICHHE,
KOoTOpoe OyneT SBIAThCA BEChbMa JIETKUM M JICNIEBBIM B peanm3anuu. Hemnbss
3a0bIBaTh, YTO MpPU CTPOUTENICTBE HOBBIX 3JaHUA M COOPYXEHUH IMIUPOKO
MIPUMEHSIETCA PAa3JIMYHbIA MHEBMOUHCTPYMEHT, BO3[yX [JIsi KOTOPOrO TMOJAETCS
LHEHTPAIN30BAaHHO OT MOIIHBIX MPOMBIIUIEHHBIX KOMIIPECCOPOB, TAK YTO HE JOJIKHO
BO3HUKATh MPOOJEM C MOAKIIOYEHHMEM K IMHEMOMAarucTpaisM. Tem He MeHee, OT
MMHEBMOIIPUBOJIa MPUIIUIOCh OTKA3aThCs, MOTOMY YTO MPHU TMPOBEICHHUU PAbOT TO
3aMeHE BHYTPEHHHMX JBEpPEH B CYIIECTBYIOIIMX M UCMOJIb3YEMBIX JKUJBIX U O(UCHBIX
MOMENICHHSIX [EHTPATM30BAaHHBIN BO3AYX I paboThl miatGopMbl B3STh HEOTKYA.
CnencTBueM 3TOr0 CTaHOBUTCS HEOOXOJMMOCTb HMMETh C COOOW OTHOCHUTEIBHO
BBICOKOMPOU3BOJIUTEIBHBIN KOMIIPECCOP U MHEBMOOOOPYAOBAaHUE B BHUJE OaJJIOHA U
pecuBepa, TO eCTh TaCKaTh ¢ COOOM JOTOTHUTEIBHBIN TPY3.

BcenenctBue KOMIUIEKCHOTO —aHali3a BCEX COCTaBISIIOIIMX ObUT  BhIOpaH
ANEKTPOIPHUBO/, KaK 00Jiee MPOCTOM B UCIIOJIHEHHH.

B pesynbrarte npeaBapuTenbHONW MPOPaOOTKH BapHAHTOB ObLT CIPOEKTHPOBAH

CTaHOK, YCTaHOBJICHHBII Ha IBEPHOM NOJIOTHE (cM. PrcyHOK 4).



L.

PucyHok 4 — 5cKkH3 CTaHKa, yCTAHOBJIEHHOTO Ha JABEPHOM IOJIOTHE Pa3MEepOM

2000 ga 800MM.

B pesynprare mnpeaBapUTENBHOTO TPOCKTUPOBAHMS IO CYTH TOTYyYHIICS
kiaccuueckuit ¢pesepHsiii ctaHok ¢ UIIY, Ho ¢ y3koi cnenudukoi paboTel mpu
00eCreYeHn BBICOKOW TMPOU3ZBOJIUTEIBHOCTH M OYEHb BBICOKOTO KauecTBa

pe3yibTara.

OyHKUMOHANbHAS cxema pa3pabotanHoi miuatdopmbel ¢ YIIY npuBenena na

Pucynke 5.
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Pucynok 5 — 1 ®ynkuronansHas cxema iardopmel ¢ UITY noa dpesep.

JlocTonHcTBa pa3pabOTaHHON TIATGOPMBI COCTOST B CIICAYIOMIEM:

- MPOCTOTa KOHCTPYKIIHH;

- ACITOJIb30BaHKE CTAHJIAPTHBIX W3JEIHN (IIAaroBhIe JIBUTATEININ, HAITPABIISIFOIIHNE
PENBCHI U T.1.);

- IETKOCTh KOHCTPYKIIUU;

- IPpOCTOTA YCTAHOBKH U UCITIOJIb30BAHUA.



BJjok cxema ajnropurma padorTsl

biok cxema anroputma padotsl UITY mnardhopmel npuBeaeHa Ha Pucynke 6.
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Pucynox 6 — biok cxema anropurma padotsr UITY mmatdopmer.




Pucynok 8 — CoOpaHHBIN MPOTOTHIT MIATPOPMBI C YCTAHOBIECHHBIM (ppezepom

JUTSl IPOBEJICHUS TPOBEPOK

BruiBoabl

N3HayaabHO MPOEKT CO3JaHUsl aBTOMaTHU3UpOBaHHOW TiaTdhopmbl ¢ UYITY

paccMaTpuBaJICd KaK JIMYHAasA HWHUIHATHUBA aBTOpa C HOCJIbIHO YIYUYIOCHHUA KadCCTBa



paboThl W OOJIETYEHHS] YCIOBUM TpyAa, TO €CcTh (DaKTHUECKH ISl JIMYHBIX HYXKI.

Opnako, Mo Mepe MpopadOTKH BApUAHTOB U CO3/IaHMS PabOTOCIOCOOHBIX MPOTOTUIIOB

BBISICHWJIOCh, YTO CpPEIY YCTAaHOBIIMKOB JIBEpE €CTh OOIBIION HHTEPEC K TAKOMY

YCTPOﬁCTBy, HCKOTOPBIC U3 HUX HAXKC BbIPA3UIIN T'OTOBHOCTDH Oq)OpMI/ITB Mpca3aKkas Ha

OyayIIyro aBTOMaTU3UPOBaHHYIO atdopmy ¢ UITY.

Pestomupyss uTOrM TpOBEAECHHOW pa3padOTKH, MOXHO C(HOPMYIHPOBAThH

AOCTOMHCTBA NPCAJIOKCHHOI'O MCXATPOHHOT'O YCTPOﬁCTBa U OLCHUTL IIPOABUBIINCCA

HEOOCTAaTKH.

e JlocTouHcTBA

O

[IpakThdeckn TOJNHAs aBTOMATH3AllMsl TMpoIlecca BPE3KH JIBEPHOMN
bypHHTYDBI;

YHUBEpCATBLHOCTh — MPOCTEUIINE HACTPOUKH TO3BOJIIOT OCYIIECTBUTH
BpE3KY JIF000# (hypHUTYPHI B JItOOBIE CYIIECTBYIOIIHNE IBEPH;
Crnenyrommii mar B MUHUMHU3AINKN BIUSHUS «4Y€JI0BEUYECKOTO (hakTopar
Ha Ka4eCTBO BPE3KU;

YMeHblIeHne He00X0JUMOT0 YPOBHS MPpo(dheccuoHanu3Ma ornepaTopa;
[TopTaTMBHOCTH, B TOM YHCIIE — MAJIBIK BEC, YTO SBJSETCS HECOMHEHHBIM
IUTFOCOM TpU  TemeM TMogbeMe ¢ HabopoM HMHCTPYMEHTa B

PEMOHTUPYEMBIX JoMax ctaporo (Gonaa 6e3 mudTos.

e Hepocrarku

O

OTHOCHUTENIBHO BBICOKAs CTOMMOCTH (IIPU IITYYHOM MPOU3BOJACTBE U B
3aBUCUMOCTH OT KOMIUIEKTAllMU, 0KMIaeMasi CTOMMOCTb cocTasisieT S50-

70 ThIC. pyO0. 3a U3ACIHE).

Ceenenust 00 aBTOpax.

HpoBocekoB Kupumn CepreeBuu, maructpanT kKadenper U8 «Cucrtemsr

IIPUBOJIOB,

MEXaTpOHWKAa ¥ POOOTOTEXHHKA» banTUHCKOrOo TrocCyIapCTBEHHOTO

texHudyeckoro yuupepcurera «BOEHMEX» um. [J.®. Ycrunosa. 190005, Poccus,

Cankr-IletepOypr, 1-1 Kpacnoapmeiickas yi., 1om 1.

E-mail: yakovenko ng@mail.ru, Ten. +7 (911) 211-49-61.

ABTtopsl ipocsaT Bectu nepenucky ¢ K.C. JIpoBOCEKOBBIM.
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