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Iinan
NpoBe/IeHNS] BHEYPOUHOT0 MEPONPUATHS] HAYYHO-TIPAKTHYECKOH KOH(epeHIIuN 1Mo
UTOraM NMPOU3BOJACTBEHHON MPAKTUKU HA TEMY:
«Mos npogpeccusn — moe oyoyuiee»
JlaTa mpoBenenusi: 14.03.2023 1.
OTBeTcTBEHHBbIE 32 POBe/leHHEe KOH(pepeHIun:
3amectutens qupekropa no YIIP; mpenonaBarens npodecCMOHaIBLHOTO IUKIIA:
- ApOy3kuna Omnbra BuktopoBHa
[IpenonaBarenu npodecCuOHATBHOTO IIUKIIA; PYKOBOJIUTEIHN TPOU3BOICTBEHHOM MPAKTUKU
OT TEXHUKyMa:
- I'ynuna JIroqmuna JleonnnoBHa
- [llnxoBa Banentnna AnekcanapoBHa

Kosn4yecTBO y4acTHMKOB: 42 yeloBeKa
Y4yacTHUKH KOH(pepeHUHH:

- [IpeacraBurenu npeanpuaTuil (pyKOBOJIUTENN MPOU3BOJCTBEHHOW MPAKTUKU OT
MPEANPUATHI );

- IIpencenarens HUKIOBOKM METOAMYECKOW KOMHMCCHM MPENOAABaTEICl 1 MacTEpOB
ITPOU3BOJICTBEHHOIO o0y4eHus JTVCIUATUINH po(hecCHOHaTBbHOTO LUKJIA
(obmenpodeccHoOHanbHBIX  AUCHUIUIMH U 1OpodecCHOHaNbHBIX MOAYJEH) 1o
cnequainbHocT CIIO 15.02.12 — MoHTax, TEXHUYECKOE OOCIy>KMBAaHUE H PEMOHT
MIPOMBIIIEHHOTO 000pyaoBanus (o orpacisaMm) ['ynuna JILJL;

- [IpenogaBaTenu npogecCuOHAIBHOIO LIUKIIA;

- Cryaentsl rpynnn M-92, M-12 no cnennansroctr 15.02.12 MoHTaX, TEXHHYECKOE
00CITy’)KMBaHUE U PEMOHT MPOMBIIIJIEHHOTO 000pyAOBaHUs (M0 OTPACIISAM);

- Meroauct Texnukyma Xmenuk E.A.

- I'maBubii nnxxenep OO0 «POSJI I'PYIII» Muponos A.E.

ey HAY4YHO - IPaKTHYECKON KOHepeHum:
- yrIyOJIeHHME M COBEpILIEHCTBOBAHHE MNPO(ECCUOHANBHBIX 3HAHWM, YMEHUU U
HAaBBIKOB, aKTUBU3ALIMsI IO3HABATEIBHOM €ATEIbHOCTH;
- CTUMYJUpPOBaHME MHTEpeca CTYIAEHTOB K Oyaymiedl mIpou3BOACTBEHHOM
NEeSTENbHOCTH, K CBOEH CIEUAIbHOCTH;
- 0000meHne © cuUcTeMaTU3alMs 3HaHMM 10  o0menpodeccuoHaIbHbIM
JUCLMILIMHAM U IPO(ECCHOHATBHBIM MOIYJISIM;
- aHanM3 y4eOHO-TIPOU3BOICTBEHHOM 1€ATENbHOCTH CTY/ACHTOB;
- IO/JIEpKKa MPO(PECCHOHANBHOTIO CTAHOBJICHUS! CTY/I€HTOB;
- COAEHCTBUE PACKPBITUIO HAYYHOT'O M TBOPYECKOI'O MTOTEHIMANIA CTYI€HUECTBA,
MOJIBE/ICHHE UTOIOB IPOU3BOJCTBEHHOM MPAKTUKH.

3amayn HAy4YHO - NIPAKTUYECKOM KOH(epeHIHH:

- 3aMHTEPECOBATh CTYJCHTOB B YIIyOJICHMU 3HAHMU MO 00IIenpodecCuoHaIbHbIM
TUCHUIUIMHAM U MPOPECCUOHATBHBIM MOAYJISIM;

- NPUBHUBATH HABBIKM M CTUMYJIHUPOBATH  Yy4eOHYI0O HAYYHO HCCIIEIOBATEIBCKYIO
NEeSATENBHOCTh CTY/ICHTOB;

- IEMOHCTpAIUs CTYJAEHTAMH U MPETo/IaBaTeIsIMU UCCIIEI0BATENbCKUX, TPOEKTHBIX,
TBOPYECKUX, PePEPaTUBHBIX WIN JPYroro pojaa padoT B pa3HBIX 00JACTIX MPEIMETHBIX
3HaHUU U YMEHU;

- IponaraH/ia TBOPYECKOro MOTEHUUasa CTyAEHTOB.



OO0pa3oBartesibHbIe LeIH KOH(pepeHIHN:

- cucTemMaTHu3anus 1 00001IeHne 3HAaHUM CTYACHTOB M0 00IIenpodeccuoHaIbHBIM
JUCLUIIMHAM U 1podecCHOoHANbHBIM ~ MOAyJisaM:  «TexHosorus  OoTpacian»;
«TexHonornueckoe o0opynoBaHue»; «THUMOBOE TNPOMBIIUIEHHOE O0OpYIOBaHUEY;
«MoHTa)X W  TEXHHYECKas  JKCIUTyaTalUsi MPOMBILUIEHHOTO  OOOpYyJIOBaHUN;
«I'mpapasnnueckue U ITHEBMATHUYECKUE CUCTEMBDY; «/lerammn MalluH»;
«MarepuanoBenenuey»; «TexHonoruss o0OpaOoTku MaTtepuanoB»; <« HpopmanuoHHbIE
TEXHOJIOTMH B IPO(EeCCUOHATBHON JESATENIbHOCTH» U Ap. AUCLUUILIMHBI y4eOHOTO
IUIAHA,

- IEMOHCTpAIHS MMOCIECTHUX JOCTHKEHUI B 001aCTH BBICOKOTEXHOJIOTHMYHBIX
ITPOU3BOJICTB B PA3JIMYHBIX OTPACIAX IPOMBIIIJIEHHOCTH HAILIETO TOPOJa;
- yri1yOJieHHe 3HaHUM 110 HAyKe U TEXHUKE.

PazBuBarime uejan KoHpepeHuun:

- pasBuTHe MNpPOo(dECCHOHATBLHOTO HHTEpeca K u30paHHOU crnenuainbHocTH 15.02.12
MoHTaxX, TEXHUYECKOEe OOCIYyKMBAaHHWE W PEMOHT MPOMBIIUICHHOTO 000pya0oBaHus (10
OTpacisim);

- (hopMupoBaHHE HABBIKOB KOMMYHHKA0EIbHOCTH;

- pa3BUTHE HABBIKOB pabOThl C HOPMATUBHO-TEXHUYECKOW JTOKYMEHTAllU€H, C HAy4dHO-
TEXHUYECKOM JINTEPATYPOU;

- OBJIAJICHUE 3HAHUSAMH W  HaBBIKAMU MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

BocnurareabHblie HeJd KOH(epeHuu:

- CMOCOOCTBYET (POPMUPOBAHUIO JIUYHOCTH, PA3BUTHIO MPOPECCHOHATIBHOTO MBIIIICHUS,
COBEPIICHCTBOBAHUIO CAMOCTOSITEIIBHOCTU CTYJCHTOB, BOCIIMTAHUIO KYJIbTYPbI PEUH;

- BOCHUTaHUE JIO003HATEILHOCTH M WHUIIMATUBHOCTH, CIOCOOCTBYIOIIUX Pa3BUTHIO
TBOPYECKUX CIIOCOOHOCTEH.

Hay4Ho-ucciieqoBarenbcKkue e KoHgepeHuum:

- BOBJICUCHHUE CTYJCHTOB B HAyYHO-HCCIIEI0BATENBCKYIO padoTYy;

- MOMCK MH(POPMAIIUU B HAYYHO-TEXHUUYECKOM TOKyMEHTALUN MPEANPUATHI, TEXHUUECKUX
OoubnmoTeKax, uepe3 nHHOPMaAIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH;

- BbIsIBIIEHUE UM O(OpPMIIEHHE BO3MOXXHOCTH TIOCTPOEHHUSI CTYJEHTaMH CBOETO
npo(hecCHOHATIBHOTO IMYTH B COBPEMEHHOM MUDE;

- MPEJOCTaBICHUE BO3MOXKHOCTH Pa3BUTHS MHTEIJIEKTa, CAaMOCTOSITENIbHON TBOPUYECKOI
JESITeIbBHOCTH C YYETOM MHIAUBUAYAIbHBIX OCOOEHHOCTEN U CIIOCOOHOCTEH.

Hcnoab3yemsie cpeacrsa:

-TeKCThl JIOKJAJ0B; albOOMBI; pedeparbl; Ta3eThl C HOBUHKAMU COBPEMEHHOTO
000OpyOBaHUs; TMPE3CHTALMH; OTYEThl IO MPOU3BOACTBEHHOHN (MpodecCuoHaNbHON)
MPAKTUKE; MYJbTUMEIUNHBINA POCKTOP, KOMIIBIOTEP, IKPaH.

MexnpenmerHble cBsi3u: Pycckuii s3Ik (TpaMOTHasi peyb, TpamMoOTHOE OGOpMIICHUE
ClaiiioB npe3eHTanuii); TexHomorus otpaciu; TexHolornueckoe 000py10BaHUE OTPACIIH;
TunoBoe npOMBIIUIEHHOE 00O0pynoBaHHe; MOHTaX W TEXHUYECKas JKCIUTyaTalus
MPOMBIIUIEHHOT0 000pyI0BaHus; [ uapaBnuyeckue U MHeBMaTHUYECKUE cUcTeMbl; JleTanu
MamuH; MarepuanoBenenue; TexHosoruss o0paboTku MarepuanioB;, CoBpeMEHHBIE
TeXHOJOTUU U oOopynoBanue; MHopMalMOHHBIE TEXHOJOTUM B MNPOQPECCHOHATHLHON
nesitenbHoCcTH; [Ipon3BoacTBEHHAS (MTpOodecCuoHaIbHAS ) MPAKTHUKA.
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0 TEME: «Mosa npogeccusn — moe dyoyuee»

IIporpamma nposeaeHNst HAYYHO-NPAKTHYECKON KOH(epeHIun

Mecto
Bpewst Tema nokjaana JoKAaIIHKH MPOXO:KIEHHUsI
npoBeIeH s
NPaKTHKH
OTkpbITHE KOH(EPEHIUY. ApOy3kuna O.B. —
12.10-12.20 BcerynurenbsHoe Ci0OBO. 3aMECTUTENh
nupekropa no YIIP
IIpenonaBarens
12.20-12.30 «CoBpeMeHHbIE TEXHOJIOTUU npodeccuoHaNIbHOTO
3D-neuatuy 1005009 2]
I'yauna JIroamuina
JleoHnoBHa
000
12.30-12.40 «X1n1eb — Hamie 00raTcTBO» KynpusinoB Kupuia «JlanT™MaHHEH
HOnub6eik»
«[IpousBoauTeNnb KINMATHIECKUX . 000
12401255 | © 000 AJITOPUTMyy | CAMOHI0B Makemst |\ ooy
IIpenonaBaTens
«CoBpeMeHHbIC HAIIPABJICHUS npodeccuoHaNbHOTO
12 55-13.05 0o0ydeHHst aBTOMAaTU3AINH IUKJIa
IIPOU3BOJICTBA» 300H0B Muxaun
DenopoBUY
13.05-13.15 «O0OO0 CHJIMKOH MPOBOJT — HAJICKHBIM Apriomnn Maes 000 «CUJIMKOH
MIPOU3BOIUTENH KaOeJisl ¥ IPOBOIAY ITPOBO1»
«CUBIBLOCK —ctenoBoit maTepuan
13.15-13.25 BBICITICH KAaTETOPHH» ’ Panaes Wik 000 «Kybubnox»
IIpenonaBaTens
. npodeccruoHaNIbHOIO
13.25-13.35 «BoccTanoBnenue geraneu —
KOMMO3UITMOHHBIMU MaTepHaIaMu)
IIInxoBa BajeHTHHa
AJIeKCaHIPOBHA
«PocTtyprnuiact Ha1eKHBIN
13.35-13.40 MIPOU3BOUTENH U TTOCTABIITUK NBanoB Aprem «O0O0 PTII»
MOJINMEPHBIX TPYO U GUTUHTOBY
«KaugecTBo nrokomana —
13.40-13.50 €AMHCTBEHHAsI TapaHTUs ycIiexa Psmennen Janumia IE[)(())EOE;[IXI?)
badbpuku «[TOBEIA»»
00O «I"apant CepBuc Ha ciayx0e } 000 «Iapant
13.50-14.00 KoMmdopTa 1 6e30MacHOCTH Mumenko Anapei
CepBucy
HACEJICHHS
«Texnuka 6e30maCHOCTH TIPH 000
14.05-14.15 HCMOJIb30BAHUU CIIECAPHOTO CxorHukoB UBan «AJITOPUTM>»
WHCTPYMEHTa»
Harpaxnenue biarogapcTBeHHbIMU ApOy3kuna O.B. —
14.15-14.25 MACbMaMU, TPAMOTaMH JIy4IIUX 3aMECTUTEND
IIPAKTUKAHTOB nupexropa no YIIP
[ToxBeneHre UTOrOB PabOTHI Apbyskuna O.B.
14.25-14.45 ' 3aMECTUTENh

Pemenue. 3akpoiTue KOH(pEpeHIHH.

qupekropa no YIIP







Omkxkpovimue Konghepenyuu. Bemynumenvnoe cnoeo

ApOy3kuna Oubra
BukropoBHa — 3amecTurenb
nupekropa no YIIP

«COerMEHHble mexnonozuu 3D-neuamuy

AJJIUTUBHBIE TEXHOJOTHUU —
OIHO #3 OBICTPBIX HAIMpPaBICHUH,
pa3BUBAIOLIMXCS B Ipou3BoacTBE. NxX
MIPUMEHEHUE MO3BOJISIET
MPEANPUATUSIM MIPOU3BOJIUTH
CJIO’KHBIE M DKCKJIIO3UBHBIC JIETAIH C
MHUHUMAaJIbHBIMU 3aTpaTaMu BPEMEHHU,

Ha JOpoTHe OCHACTKH u
MOCTOOPabOTKH, 4TO CHUXAET
CTOUMOCTD WU3TrOTOBJICHHS
TIPOTYKITHH.

Ha nmpowusBojcTBE TEXHOJIOTUS
3D-meyatn  crocoOCTBYET pPELIUTh
CJIEYIOINE 3aJauH:

-COKpalleHue BpPEMCHHU Ha
M3TOTOBJICHHE MAKETOB;

-yJIy4IlIeHUue KauyeCTB U TOUHOCTH 00pa3IoB;

-ipoBeieHre PaboT Mo 0TPabOTKE MAKETOB;

-A3rOTOBJICHUE 3al4acTel;

-OBICTpOE MMPOTOTHITMPOBAHKUE CIOKHBIX H3ACITUH;

-YCOBEPIIICHCTBOBAaHKE pa0OThI 000PYI0BaHMS;

-TIOBBIIIIEHNE KOHKYPEHTOCTIOCOOHOCTH.

AJTUTUBHBIX TEXHOJOTMH Ha TPOHW3BOJACTBE, MUMEIOT PsJ MPEUMYIIECTB TMEpea
TPaIUIIMOHHBIMU METOJAMH MMPOU3BOICTBA, CPEIU HUX:

-aHaliM3 OIMMOOK ¥  COKpalleHwe wu3aAepkek. 3D-medyarh MO3BOJSET HATISIIHO
MPOAHAJIM3UPOBATh TOTOBBIM MAaKET, BOBPEMs YBUIETh OMMOKKM U HU30ekKaTh 3arpar
PECYpPCOB Ha U3TOTOBJICHUU MUIOTHOTO U3/IETHSI.

I'ynuna JIvoamuiaa JleoHugoBHa —
npenojaBaresib MpoheCCHOHAIIBHOTO ITUKIIA




-IIAPOKUN BBIOOP MOJAEIHMPYEMBIX MaTepuasioB. J[Jis co3maHusl OPUTHHAIBHBIX MaKETOB
MOXET MOAXOAUTh HE TOJBKO IJIACTUK, HO U METaJUl, KepaMHUKa, TUIIC, a TaKXKE B BUJE
MATKUX MaTEPUAIOB.

-YCKOpPEHHME TPOLECCOB MPOU3BOJACTBA. [IpoTOTMNMpOBAaHKWE MO3BOJSAET 3HAYUTEIBHO
COKpaTHUTh BpeMs Ha pa3pabOTKy HOBBIX MaKETOB.

-3KOHOMUYHOCTh. OTX0Abl BO BpeMs 3D-meyaTtv NpakTUYECKH OTCYTCTBYIOT, TaK Kak
O00OBEKT cO3/1aeTcid TMOCIOWHO C TMPUMEHEHHEM TOJbKO HEOOXOJMMOIo KOJUYEeCTBa
Marepuana. lIpu nosBiIeHWE MUHHUMANbHBIX OTXOJOB, BO3MOYKHO HCIIOJIb30BAHUE KaK
BTOPUYHOE CBIPHE JIJIS TIEYATH.

B nacTosiiiee BpeMsi ppIHOK MPEIOCTABIISIET MUPOKUI BHIOOP METOJIOB aITUTUBHOTO
npou3BoAcTBa. (OCHOBHBIE pPa3Iu4Msl 3aKIOYAIOTCS B METOJE HAHECEHHS CJIOEB U
UCIIOJIB3YEMBIX JOCTYIHBIX PAacXOJHbIX Marepuanax. Cpelu TEXHOJIOTMM H3rOTOBJIEHUS
W3 1711 00YBHOTO MPOU3BOACTBA Hauboee 3P(HEKTUBHBI CICTYIONINE:

-nazepHas crepeonurorpadus - SLA;
-nr@poBas ceToauoaHas npoekuus - DLP;
-nmudposas npoekius ¢ KK aucrineem - LCD,;
-texHosorust FDM-nieuartu.

3D-neuath cMOJIOHN, TakXke M3BECTHASI KaK MOJIMMEpPU3AIMs B BaHHE, CYIIECTBYET B
Tpex ocHOBHBIX BapuaHTax: SLA, DLP u LCD. OcHoBHoe BHUMaHue Oynet yaeneno DLP
u LCD, HO moJsie3HO MOHsATh, Kak pabotaer SLA, npexe yeM nbiTaThes moHaT DLP u
LCD.

Bce TexHOMOrMM TOJMMEpPHU3AlMK B BAaHHAX BKIIOYAIOT (POTOUYBCTBUTEIBHYIO
CMOJTy, OTBEPKIAEMYIO0 HICTOYHUKOM CBETA, ISl OJYUYEHUS TBEPBIX CJIIOEB U B KOHEUHOM
uTOore, HeNbIX aeTaneil. CMoiia COAepKUTCS B BAHHE WJIM PE3epByape U OTBEPXKIaeTcs Ha
miatpopme CcOOpKH, KOTOpas MEIJIEHHO TMOAHUMAETCs U3 pe3epByapa IO Mepe
dbopmupoBanust naetranud. OCHOBHOE pazivuyhe MEXIYy TpeMsi OO0CYKIAaeMbIMHU 3]1€Ch
TEXHOJIOTHSIMU 3aKJIF0UAETCSl B ICTOYHUKE CBETA.

HaunGousiee u3BeCTHBIM U CTapbIM U3 TpeX sBIsieTCs crepeonurorpadus umm SLA. On
UCIIONB3YeT Jia3ep, YNPABISIEMbId TrajdbBaHOMETPaMHU, [JISi OTBEPKICHUS CMOJIBL.
["anbBaHOMETPBI MOXHO paccMaTpUBaTh KaK 3€pKalia, UCIOJIb3YEMbIE [IJIs HAIpPABICHUS
Ja3epHOro JIyda yepe3 Mpo3pavyHoe THO pe3epByapa B ONpPEAeSICHHYI0 TOUKY Ha pabouei
maTdopme.

Crepeosntorpadus (SLA). Crepeonurorpadusi (SLA) - 3TO aaAUTHBHBIMN
IIPOM3BOJACTBEHHBIM  NPOLIECC, pe3ydabTaT KOTOPOIO  JIOCTUTAETCS  MOCPEICTBOM
nonumepusauu cMmodiel. [Ipm medyatm SLA mopens co3maercss MyTeM OTBEPKICHUS
(hoTonmOIMMEPHON CMOJIBI CJIOW 3a CJIOEM, C MCIOJIb30BaHUEM yibTpaduoseroBoro (YD)
Jy4ya, KOTOPBIA TOYHO YINPABIAETCS BPALIAIOIIUMUCS 3€pKajaMu ISl «PUCOBAHUS»
Ka)XJIOTO 3all€4eHHOro ciosi. Marepuaiibl, ucnoiab3yeMmbie B SLA-meuaTn, npeacTaBisitoT
co00l CBETOUYBCTBUTEIbHBIE TEPMOPEAKTUBHBIC IMOJUMEPHI, KOTOpPHIE MPOU3BOJSATCS B
KUJKOU popme.

OCHOBHBIMHM TTPEUMYILIECTBAMHM ATOTO METOJa SIBJISIOTCS 00Jiee BBICOKAs TOYHOCTD
neyaTd. To4HOE NBIKEHHME M HEOOJNBIION pa3Mep Jiazepa OOECIEUYMBAIOT MEHBIINE U
JAy4dlllie JeTalid. OTO YIYYHIEHHOE KadeCTBO JOCTHTAeTCsl 3a CUET CHIDKCHUS
MIPOU3BOJIUTEIIBHOCTH, MOCKOJIbKY TIIATEIbHOE HAHECEHUE KAXJOTO CJIOS MOXET 3aHSTh
OoJBITIE BPEMEHHU.

YroObl HammeyaraTb JETAIA C OYEHb BBICOKOW TOYHOCTBIO WA TJIAAKOH
MOBEPXHOCTHI0, SLA npuxoauT Ha moMmoIis. B qaHHOM citydae 5To HanboJiee 5JKOHOMUYHAs
u 3¢ PeKTUBHAS TEXHOIOTHS.


https://all3dp.com/2/stereolithography-3d-printing-simply-explained/

[1mrocsr:
-SLA — oauH U3 caMbIX TOYHBIX MeTO/I0B 3D-meyatn Ha peiHKe. MeToa He yCcTymaeT B
TOYHOCTH MpodeccruoHanbHbIM toBenupHbIM UITY cTankawm.
-IIPOTOTHUITBI MOT'YT OBITH CO3/IaHbI C OYEHb BHICOKMM Kaue€CTBOM, C TOHKOM JeTanu3anuein
(TOHKHME CTEeHbI, OCTPBIC YTIIbI U T.J.) U CIOXKHBIMU reomeTpruueckumu popmamu. TommmHa
CJIOSl MOKET OBITh YMEHBIIIEHa A0 25 MKM, a MUHUMAaJIbHbIE Pa3Mephl 2JIeMEHTOB — OT 50
110 250 MKM.
-IIOBEPXHOCTHU 1€YATH TIaJKUE.
MuHycChI:
-[I€YaTh 3aHUMAET MHOTO BPEMEHH.
-BBICOKAsI TIeHOBas kareropus 3D-npuHTEpa, MPUHTEPHI OYCHBb TPEOOBATEIHHBI K KAUYECTBY
KOMIUJIEKTYIOIIHX.
-KPYThI€ CKJIOHBI ¥ BBICTYITBI TPEOYIOT OMOPHBIX KOHCTPYKITHI B TIPOIIECCE CTPOUTEITHLCTBA.
Takue netaiy NOTEHIHATBHO MOTYT Pa3pyIIMTHCS HA 3TANax MEeYaTH WM OTBEPKICHHUS.
-MaJIo€ IOJIE NIEYaTH.
-JIOPOTHE PaCXOJHbIE MaTepHalbl. eyaTu 1o cpaBHeHnto ¢ DLP u LCD texHonoruei.
SLA npensaraeT orpaHMYe€HHBIA BBHIOOp Marepuaia M I[BETa, OOBIYHO Mpesaras
YepHbIM, Oenblil, cepelii U mpo3paunbii MaTepuasn. CMOJBI YacToO  SBIISIFOTCS
COOCTBEHHOCTBIO M TIO9TOMY HE MOTYT OBITh JIETKO 3aMEHEHBI MEXK/y PUHTEPAMU Pa3HBIX
MapOK.

1 MnaTtgopmMa NocTpoeHus
2) [Nopnepxxu
3) 3D mopens s
1) Qortononumep
JnesaTop (He Ha Bcex npuHTepa)
6 [po3payHoe AHO pesepsyapa
7) XY 3epkano
8 YO nasep

Puc. 1.1 O0mmii Bug texuosoruu SLA [1]

Ha puc. 1.1 — mpeacraBimen oOumi Buja TexHosoruu SLA. B pesepByape ¢
MPO3pauHbIM JHOM (6) U ¢ xkuakuM Qorononumepom (4), pazmemaercs miargopma (1).
3atem Y®-nazep (8), CENEKTUBHO OTBEPKJIAET HEKOTOpHIE 00JIaCTH (POTOMOJUMEPHOU
cmoutbl. JlazepHslii yd GOKyCUpYETCss U MpOoXoauT uepes 3epkania (7). Jlanee mpoucxoaur
3acBeTKa Bcel momanu Moaend (3). [ToatoMy nostydeHHast JeTalb NOJIy4aeTcsl HOJHOCTBIO
1eapHast, BMecTe ¢ noaaepxkkamu (2). Kormga onun cioit criekcs, miaTdopma nepeMenaeTcs
Ha 0e30IacHOE PacCTOSHUE, U JianKa — 351eBaTtop (5) BHYTPUM BAHHOUYKU IEPEMEIIUBACT
CMOJTY.
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Puc. 1.3 Jlerans, HaneyaranHas B SLA mocnie yaneHnst HECyIIMX KOHCTPYKIUN

Ha pucynke 1.3 BuaHbI ceapl B MECTaX CONPUKOCHOBEHUS OMIOPHBIX KOHCTPYKIUUI C
JETAJBIO.

Hudposas ceeroquoanas npoexkuus (DLP). BmecTo nazepa nudponas oo6padboTka
ceeta (DLP) ucnonb3yeT nudpoBoii CBETOBOW MPOEKTOP MJi OTBEPXKIEHUSI cMoJibl. OH
BBICBEUMBAET N300paKEHUSI LIEIBIX CIOEB Ha JHE BaHHBI. CBET BHIOOPOYHO HAMPABIISIETCS C
MOMOIIBIO IIU(PPOBOTO MUKPO 3epKaibHOTO ycTpoiictBa (DMD), koTopoe mpeacraBisier
c000i1 KOMIIOHEHT, COCTOSIIIIUNA U3 COTEH ThICSY KPOILLIEUHBIX 3epKall.

Crnoun, co3gaHHble ¢ momollbl0 DLP-mpuHTEpOB, COCTOAT M3 Tak Ha3bIBAEMBIX
BOKCEJIEH, TPEXMEPHBIX SKBUBAJIIEHTOB MUKCENE. DTO MOTOMY, UTO caM 3KpaH MPOEKTOpa
COCTOMT M3 ITUKCEIEH.

[Tpu stom mo cpaBHenuto ¢ SLA, DLP Ttepsier B pa3pemieHnn, a UCIOIb3yeMbIe
MPOEKTOPHI MOTYT OBITH TPOMO3AKUMH U JOPOTUMU. TeM He MEHee, BbI MOIYyYUTE ropa3io
00J1ee BBICOKYIO CKOPOCTh MIE€YaTH, TaK KaK BECh CII0W MOKET ObITh OTBEPXACH 32 OJJUH aKT

3aCBCTKH. Nnardopma

NOCTPOEHA

Csona

Bavma .

Cae10808 nywes /
NPOCKUMA CAOR

Npoeitop <
Puc. 1.4 O6mwmit Bua Texuosoruu DLP [2]


https://all3dp.com/2/what-is-a-dlp-3d-printer-3d-printing-simply-explained/
https://all3dp.com/2/what-is-a-dlp-3d-printer-3d-printing-simply-explained/

Ha pucynke 1.4 npencraBnen oOmmii Buj TexHojorun DLP-mpoektopsl co3znmaior
M300pa)KeHUEe CJIOs, HaMpaBiisisl CBET uepe3 JMH3Y Ha DMD, koTopblii 3aTeM JOJIKEH
HaIpaBUTh CBET Ha JTHO pe3epByapa co cmotioil. Takum 00pa3omM, CBET, UCXOMAIIUNA OT
npoekTopa DLP, nomken pacnpocTpaHsaThCsi OT HEOOIBIIOTO UCTOYHUKA, YTOOBI OXBAaTUTh
Oonpinyto 1iomans. [lo cytd, 3TO0 O3HaYaeT, 4yTO y HIMPOKHX MOJIEIECH MOBBIIICHA
BEPOSATHOCTh UCKAKEHHS TUKCEJIEH IO KpasiM.

Kpome Toro, konnuectBo nukcenerd Ha DLP-TIpoekTope 0quHaKOBO HE3aBUCUMO OT
pa3Mepa oTnedarka. ITO 03HAYaeT, 4TO OoJiee MEJIKUE U Y3KHE OTIEYATKH MOTYT UMETh
0oJIee BBICOKYIO TOYHOCTD, UeM 0oJiee MIUPOKHE OTICYATKH, CACIaHHbIe HAa TOM e DLP-
npuHTepe. YToOBI BU3yanmn3upoBaTh 3TOT 3P GEKT, IpencTaBbTe (hoTorpaduio, KOTOPYIO BBI
caenanu Ha cBoil cMapTdoH. [lpu yBennuenun poto peskocth cHukaetTcs. MimMeHHO 3TO
MIPOUCXOJINT MPH TIeYaT 00JIBIINX 00BeKTOB Ha DLP-npuHTEpe — OHU «YMEHBIIIAFOTCS.

TeM He MeHee, BaXXHO MMETh B BHUJY, YTO MCKa)XXEHUS HUCIPABISIOTCA Ha Oojee
npodeCCUOHANIBHBIX ~ YCTPOWCTBAX,  KOTOpble  UMEIT  Oojiee  KaueCTBEHHbIC
KoMIoHeHThl. KpoMe Toro, mpobiemMa «yMeHbIIIEHUS MaciiTaday He 00s3aTelbHO
o3HauaeT, yto DLP-nipuHTEp MMEET HU3KOE KAdyeCTBO IE€4YaTH, a TOJIBKO TO, YTO €ro
paspernieHue 60s1ee CKOHIICHTPUPOBAHO JIJIsT HEOOIBIITNX OTIEYATKOB.

SLA DLP LCD
Aazepras Unpponan obpatorka Kuaxoxpucransmecxuih
CTEPROAMTOrPAPMR cHers Amcnnei

& AE

LOD-3xpasc
* PACOPRARAPRT CRET NPOOKTOPR
* P HCNOALIYE T 0RO CROT,

My ARIEDA OTREPMARST OA0AY,  NPOSKTOP CRETIT A M0k CAOR,
TOMCY 38 TOwOR HYOOL! BACHT THT N ROR CRAYY

YOS STHOHRANTS HECH CAOR CPATY

Puc. 1.5 Cpasuenune SLA, DLP u LSD 3D-nipuntepos [3]

Ha pucynke 1.5 nokazano npeumymiectBo DLP u LCD no cpaBHenuto ¢ SLA,
3aKJII0YaeTcsl B CKopocTH cOopku. IlockonbKy cpa3y mpoimmBaeTcsi BECh ClIOH, a HE ofHa
TOYKa, IBE TEXHOJIOTMU OOBIYHO TO3BOJISIOT IPOU3BOIUTH JIeTanu ObicTpee. BHemHuit Bua
pacriedatok SLA u DLP npencrasnen Ha puc. 1.6.

Puc. 1.6 Buemnuii Buja pacneuarok SLA u DLP [4]


https://3dradar.ru/post/620/

Hudposas npoexuus ¢ KK gucnieem (LCD). 3D-neuats ¢ XKK-nucnneem Mmenee
pacrpocTpaHeHa, yeM JIBe Apyrue texnonoruu. OHa moutu Takas xe, kak DLP. OH takxke
MIPOCBEUMBAET IIEJIbIE CJIOU B Pe3epByape JJIsi CMOJIbI, HO YIbTPa(UOJIETOBbIN CBET CXOUT
OT MaccuBa CBETOAMONOB, cBeTsAuMX 4depe3 JKK-mucmieit, a He depe3 mpoeKTop. DKpaH
JEUCTBYET KaKk Macka, OTKPBIBasi TOJIBKO T€ MUKCEIH, KOTOPbIE HEOOXOIUMBI JIJIsl TEKYIIETO
cinos. Takum oOpa3om, JJis HaIllpaBJICHUSI CBETa HE TPeOyeTCsl CIEeUaIbHOr0 YCTPOUCTBA,
Kak B ciydae ¢ SLA u DLP.

KK 3D-npuHTEPHI UCIIOIB3YIOT B KAYECTBE UCTOYHUKA CBETa MacCUB Y O-IUCIIIIEEB.
Cser ot miockux JKK-manenmeid mamaeT mpsMO, NapalielbHO, Ha 00JacTh
coopku. [ToCKOIBKY 3TOT CBET HE pacIIMPSCTCS, UCKAKEHNUE TUKcenel mpu neyatn Ha JXKK-
TUCIUICSIX SBIISICTCSI MEHBIIICH MPOOIeMOH.

OT0 03HavaeT, yTo kauecTBO nevaru KK-npunrepa 3aBucut ot miaotnoctu ero KK-
aucmies. Yem Oosbliie MUKCENEH, TeM Jy4Ille KaueCTBO MeYaTH.

Camas cmenas pabora B TexHojoruu LCD ot
npousBoauteneir Phrozen, Sonic Mega 8K mnokazan Ha
pucynke 1.7. B mpomnuiom meyaTh OOJIBIIUX MojeNen
O3HayaJla  CHW)XKEHME  KadecTBa  IeyaTtu. Ecim
3aMHTEPECOBATHCS B paclieyaTke KPYMHOMACIITaOHBIX U
JNETAIU3UPOBAHHBIX MOJENEH, 3TO O3HAa4yaeT IIe4aTh
HECKOJIbKUX MapTuil 3D-nevyaTHbIX AeTanei u cOOpKy ux
Bmecte. Ho Sonic Mega 8K mnpeoposieBacT Bce
OrpaHH4YeHHs KoMMepueckux 3D-nmpunTepos. Temnepp
MOXHO OJIHOBPEMEHHO HMMETh pa3Mep U KadyecTBO Ha
onHoi riatgopme. Sonic Mega 8K pacnieyartaet Bce uaen
¢ moTpscaromum pazpernieHueM 8K - oT 00biuHbIX 3D-
MeYaTHbIX MHUHHATIOp, 10 Oonpmmx 3D-nevaTHbIX
IJIOIIAJEH, KOTOpbIE MOKPBIBAIOT BCIO MIaTopmy. ITO
MO3BOJIUT OJJHOBPEMEHHO Hareyaratb OOJbIION pa3mep
IIOJIOLIBBI U JIAXKE HE OJHY.

Puc. 1.7 3D-npuntep Bbicokoro pazpemienus Phrozen Sonic Mega 8K [6]
[Ipenmymecta TexHosnoruu LCD:

-so3MokHocTH medatu 8K: Sonic Mega 8K mpeBocxoaut Bce apyrue 3D-mpunHTepsl Ha
PBIHKE, IEMOHCTPHUPYS TTOpa3uTeNIbHbIC AeTanu Ha 50 MKM, co3maBasi 3D-Moaenn, KOTopbie
MIOYTH B JIBa pa3a 0oJiee AeTATM3UPOBAHbI, YeM IPYTrue KpymHoMaciTabHbie 3D-puHTEpHI.
-MoHO-KK-3kpan 15 mroitMoB: camas Oomblas objacte MoHoxpomHOlM JKK-meuatu Ha
pBIHKE, C IuaroHanblo 15 mroitmoB (puc. 1.8). [dns cpaBHeHMs1, camasi O0bIasl MIIOMIA b
TeYaTH paHblile cocTaiisuia Bcero 13,3 nroiima.
-OrpOMHBIN 00beM meuatu: ¢ ocklo Z BeicoToM 40 cm Sonic Mega 8K umeer camyro
00JIbIIIYI0 00JIaCTh MeYaTu XY, 4TO MO3BOJISET NeYaTaTh MOJIEIN 3HAYUTEIIBHO OOJIBIIEro
pasmepa 3a OJUH NeYaTHBIN IpoILiecc.
-TpeIBAPUTENHHO OTKAIMOpoBaHHas maTdopma (CToM): Bce MedaTHble mIaTdhopMbl Sonic
Mega 8K nneanbHO OTKaTMOPOBAaHBI TP COOPKE.
-KOHCTPYKUHSI C ABOMHOW JINHEMHOW HANPABIAIOIIECH U IIaPUKO-BUHTOBOM NEpEaave: IS
cBepxctabunbHOM ocu Z Sonic Mega 8K ucmnosnb3yer 3Ty 0coOyr0 KOHCTPYKITUIO, YTOOBI
MOKHO OBLTO TIeYaTaTh OOJIBIINE U TSKENIble 00BEKTHI 03 KOJIeOaHMiA.



-TIOJIHOCTBI0 METAJUIMYECKHM  KOPITYC:
Phrozen Sonic Mega 8K moMHOCTBIO
M3TOTOBJIEH U3 METala. DTO YKPEIUIseT
BCIO KOHCTPYKIIMIO, Jenas ee Ooiee
MPOYHOM | OoJjiee YCTOWYMBOM JJIs
JUTUTEIBHOTO HUCIIOJIb30BaHUS.

Puc. 1.8 PaznoBugHOCTE pazMepoB neuaTHbix noden nuaeriku SONIC [6]

3D-neuyats mMetoa 3kcTpy3uu (FDM). FDM — cambrii nomymsipHbIid 1 Hanbosee

SKOHOMUYHBIN CITOCOO MPOU3BOACTBA JI€TAJEH U MPOTOTUIOB U3 TepMoriacToB. s FDM

JNOCTYIICH IIUPOKHUM CIIEKTP TEPMOIUIACTUYHBIX MATEPUAJIOB, MMOAXOMAIIUX KakK I
MPOTOTUIIUPOBAHMS, TAK U JIJI1 HEKOTOPHIX (PYHKIIMOHAIBHBIX JECTAJICH.

Yro kacaercs orpannueHurd, FDM nmeer caMmyro HU3KYyI0 TOYHOCTb Pa3MEPOB U
paspenieHue o CpaBHEHUIO C ApyruMu TexHosorusmu 3D-nevatu. Jeranu FDM, Gynyt
MMETh BUIUMBIE JINHUU cJIoeB. KpoMe Toro, MexaHus3M aAre3uu cioeB aenaet gertanu FDM
110 CBOEH MPUPOJE AHU30TPOIHBIMU. DTO O3HAYAET, YTO OHU OYyyT ciabee B HANPABICHUU
cnoes. [Iponecc nmeuarn nokasan Ha pucyHke 1.10.

[IpenmymiectBa Texnonoruu FDM:

-TE€XHOJIOTHUS YUCTAas1, IPOCTasi B UCIOJIb30BaHUU U yA00HAas AJis opuca;
-IIOIJIEPKUBAEMBIE TEPMOILIACTHI IPOMBIIIIEHHOTO KJIAaCCa MEXaHUYECKN U DKOJIOTUYECKU
YCTONYUBBIL;

-CIIOKHAasi TEOMETpUsT M TMOJOCTH, KOTOpPblE B TMPOTUBHOM ciaydae ObulM Obl
MpoOJIeMaTUYHBIMU, CTAHOBATCS MPAKTUYHBIMU C TexHosuorueit FDM.

1) KaTyuwka nnacruka
2) MnacTukoBas HUTL
1) MNnacTukosas HATL

4) JKCTpyAep 3 &P 5
5; 3D mopens - ““.v'“},—‘
&) Mopaepmku i (] /

7. Cron 3D npuHTEpa

7

Puc.1.9 O0uwmit Bua texuonorun FDM [1]


https://3dradar.ru/post/621/

Ha pucynke 1.9 nmokazan oOutuii Bun texHosorun FDM. ®@unamenT, miacTukoBas
HUTh (2,3) Ha kartymike (1) momaercsi Ha HarpeBaTelbHBIA 2JIEMEHT (4) —3KCTpyIep.
OKCTpyep BbIIaBIUBaeT (pUilaMEeHT Ha HarpeBaeMblil cton (7) cioil 3a cioeM co3naercs
3D Mogmens (5), NpUCYTCTBYIOIIME HABHUCAIOIIUME OO0JACTH MOJEIH IOAJACPKUBAIOTCS
nojajaepKkamu (6).

Puc. 1.10 IIpouecc 3D-neuatn Ha FDM npunTepax [1]

Ha pucynkax 1.11 u 1.12 npeacrasnen 3D-npuntep Flying Bear Tornado 2pro mo
texHojorun FDM yxe nMeer nBa 3KCTpyAepa, UMEET MPOYHYIO LETbHOMETAIUIMUECKYIO
KOHCTpYKIMIO. CEHCOpHBI 3KpaH C HWHTYWTHBHO IOHATHOM HAaBUralWEl I103BOJIUT
YOpPaBIATh NPUHTEPOM 0Oe€3  CIEUUaNbHBIX TEXHUYECKMX 3HaHWU. JIuHelHble
HaAIpPaBIISIOIIME - 00€CTIEYMBAIOT XOPOUIYIO KECTKOCTh, MUHUMAJIBHOE TPEHUE, BHICOKYIO
TOYHOCTh MO3UIIMOHUPOBAHUS U CTAOMIBHOCTh MamuHbl. [IpuHTEep crocoOeH paborath
IJIABHO NPU YCTAHOBKE HA HEUJECATBHBIX MOBEPXHOCTSX. [IpOYHBIN, JIETKO BBIACPKUBAECT
BBICOKYIO CKOPOCTb IteuaTu. Kopmyc U3 JIucTOBOro MeTajla OCHAIIEH JTOMOTHUTEIbHBIMU
MOHTQXHBIMH OTBEPCTHUSIMU, KOTOPHIE MO3BOJISAIOT MOAU(ULIUPOBATH IPUHTED, JOMOTHSSA
€ro pa3JIM4YHbBIMU aKceccyapaMy U MoaepHu3auusaMu. CUHXpOHHAS JIeHTa IUpUuHOUN 10 MM
00€ecreynBaeT BBICOKYIO MPOYHOCTh, OTIIMYHYIO TMOKOCTh B MEPEMEUIEHUU U BBICOKYIO
TOYHOCTb Nevatu. Mcrosib30BaHue JBOMHOM OCH Z CTa0MIN3UPYET YCTPOMCTBO IPH NEYaTH
BBICOKHMX U OOJIBIINX MOJENEH. ATIOMUHUEBBIA SKCTPYJEp JyUllle MOIomaeT BUOpauuu
npu OBICTPBIX MEPEMELLEHUAX OCU. BEHTWIATOP OXJIaXKICHHsSI MAaTEpPUHCKOM IUIaThl MOYKET
rapaHTUPOBATH JOJTYIO U OECIIPEPBIBHYIO M€YaTh.

Puc. 1.11 3D-nmpuntep Flying Bear Tornado 2pro ¢ asyms skctpyaepamu [7]



:

Puc. 1.12 IloBepxHOCTH cTOJa EpPOPUPOBAHHOE CTEKIIO YAECPKUBAIOIIUNA MOIEIb
0e3 JOMOTHUTENBHBIX CKICHBAIOIINX MaTepuaiioB. Pazmep padodero nosst 360x360mM [7]

AHanu3upysi pbIHOK COBpeMEHHbIX 3D-TeXHONOrui, MOXHO CKa3aTh, YTO OOIIas
TEeHJICHIIUS TakoBa, 4yTo npuHTepsl DLP saBisitoTcst 6oiee 1oporumMu mpodeccuoHaaIbHbBIMU
MammHamu. LCD, 6osee mo3iHsist TEXHOJIOTHS, IO CUX MOpP MCIOJIb30Bajach B OCHOBHOM B
JOCTYTHBIX HACTOJBHBIX MIPUHTEPAX.

Kak ynomunanoch panee, Oonee nemieBbie DLP-mpuHTEphl HMHOTAA CTpPaaaroT
HE3HAYUTEIBLHBIMUA HCKaXEHUSIMU BOKcelie. OmHako 3Ta MOTEHIMajbHas Mpoodiema
CTAHOBUTCSI MEHEE CEPhE3HOM, €CITU BJIOKUTH HEMHOTO OOJIbIIIE IEHET. DTO CBSA3AHO C TEM,
910 ¢ OoJiee KA4YeCTBEHHBIMH TPUHTEPAMHU TMIOCTaBJIsETCS Oojiee KadueCTBEHHOE
o0opyoBaHue, MpeIHA3HAYCHHOE JJI UCTIPABIICHUS UCKAKCHUM.

Kak mpaBuno, B XK 3D-npunTtepax ucnoib3yrorcs 6ojee AeleBble KOMIOHEHTHI,
yeM B DLP 3D-npunTtepax, uro nmenaer ux Oojee JEIIeBBIM pemreHueM i 3D-meuatu
CMOJIOW. DTO pacmmupsieT BO3MOXHOCTH 3D-mevatu cMoJoM i OoJjiee HIMPOKOMH
ayIUTOpUU TIpou3BojauTenel. JIisi mpou3BOACTBa OHA MOJAXOAMT B LIEJISIX BU3yaIH3alllU
MAaKETOB B BUJIE MOJIOIIBHI.

Urto kacaercsi FDM-texHo0rHiA, OHU BCEra OCTAIOTCA aKTyalbHBIMU. POCT 3TOTO
CerMEHTa B OCHOBHOM OOYCJIOBJIEH IPOCTOTOM OKCIUTyaTallid W TPEUMYIIECCTBAMH,
CBSI3aHHBIMM C d3TOM TexHojorueil. Texuonorus FDM mmpoko wucnone3yercs s
W3TOTOBJICHUS JOJITOBEYHBIX, TMPOYHBIX U CTaOWJIBbHBIX IO pa3Mmepy jaetaneil. B Hamem
Cllyyad, H3TOTOBJICHHE OOYBHBIX KOJIOJOK JUIsl JaJIbHEHIINEro HCIOJb30BaHUSA B
MIPOM3BO/ICTBE.



«X1e6 — Hawe 00zamcmeoy

Xi1e0 — 3TO OOMH M3 CaMBIX
JYYIINX, YECTHBIX 51
OCHOBOITOJIArafoIINX IIPOJIYKTOB

MUTaHUS B MCTOPUM YEJIOBEYECTBA.
Xneb — cep/ie HaIel TUBUIN3AINA 1
0e3 Hero HHUKakas Tpame3a He
MIPEICTABIISICTCS OTHOIICHHOM.
3ApaBCTBYHTE YBAXKaeMbI€
YYaCTHUKHU KOH(EpEeHIINU 1 TOCTH!

S1 mpoxoaun npor3BOACTBEHHYIO
npaktuky Ha npexamnpustun OO0
«JlantmMannen FOHNO2MK».

JlanT™mannen — IOHMOdHK &~ — Kynpusinos Kupui — crynear M-92
BeTyIast MEXIyHapOTHAS
xJieOoMNeKapHas TpyIna, CreluaIn3upyoIasics B MPOU3BOJICTBE 3aMOPOKEHHBIX U CBEXKHUX
XJ1e000YIOUHBIX U3AETUN TS PyI-CepBUCA U POHUIIBL. DTa KOMIAHUS HAXOJIUT PEIICHHUS
3aBTpAIIHUX MPOOJIEM, BO3HUKAIOIINX B XJIOOTEKapHOM OM3HECe, M YCTaHABIMBAET HOBBIC
CTaHAAPTHI JUIsI BO3MOXKHBIX €r0 HampaBJICHWH. Bes mMX ACATENBHOCTh OCHOBBIBACTCS Ha
KEJTAaHUH JTIOCTABJISATH JIFOASM yIOBOJBCTBHE.

Komnanus JlantManHeH HOHHMOSHK mNpenocTaBisieT CBOMM KIMEHTaM CBEXYIO
MPOIYKIIUIO, KOTJa OHAa WM HeoOxoamma. braromapss MIMPOKOMY acCOPTHMEHTY
xJ1€000yJI0UHbIX u3aenuid, ¢hact-Pyna, 1aTCKON BBHIMEUYKH U KPyaCCaHOB, OHM MpeiaratoT
00JIbIIION BBIOOp M3MEIUN s JIF0OOTO cToJia U JItoOou cutyanuu. Llens xiaebonexkapHu —
ceNaTh XJieO BBITOJHBIM OM3HECOM JJISl CBOMX KJIMEHTOB Oaroaapsi BEICOKOMY KadeCTBY
MPOJIYKIIUU U HENPEB30HJICHHBIM pEIICHUSIM, KOTOpPbIE BCErJa OCHOBBIBAIOTCS Ha
OpUTHHAIBHBIX UICSIX U CTaHAapTax 0€30MacHOCTU MPOYKTOB MTUTAHUS.

C urons 2006 rona B r. EropreBcke (MockoBckasi 001acTh) Havana padboty (padbpuka

10 TTPOU3BOJICTBY OyJIOUEK JJisi raMOyprepoB, OyJIO4eK JIJIsi XOT-I0TOB M 0areToB, a Takke
pa3HO00Opa3HbIX XJIEOOB Jisi cHHABUYEH. B mpousBoacTBe 3aHsATH mopsiaka 120 yenosex,
oOecrieunBaIMX Oecrepe0oitHy0 padoTy TpeX JTUHUN TTO0 U3TOTOBJICHUIO MPOAYKIINHU JIJIs
MPEANPUATHNA OBICTPOTO TUTAHUSI.
B xodeiinn, pecTopaHbl 1 TOCTUHHUITBI HX TTPOTYKTHI TIOMAIAl0T Kak B TOTOBOM BHUJIE, TaK U
B BHJIE 1MOTy(pabprKaToB, YTO MO3BOJIIET MAKCUMAIBHO YCKOPUTH IIPOIIECC 00CITYKHBAHUS
KJIIMCHTOB CBEKEMPUTOTOBICHHBIMA H3JCTUSIMHA. beccrmopHoe KadecTBO, COBPEMEHHBIC
TEXHOJIOTHH, JTYUIITUE MHTPEIUSHTHI — 3aJI0T yCTieXa KOMITaH!H !
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OOopynoBanue il HIOKOBOH 3aMOPO3KH XJ1e000YJIOYHBIX H31eJIUi

X71e000ynoYHbIe U3AENHS 3aMOpaXuBaroTcs mpu Temnepartype ot -20 go -70 °C B
3aBHCHMOCTH OT TEXHOJOTHMYECKHX TpeOoBaHuid. [IpomonKUTENBHOCTh —Mpoliecca
3aMOpPO3KH 3aBHUCHUT OT pPa3MEPOB U TEIUNIOPU3NICCKUX CBOMCTB TPOAYKTA U MOXKET
BapbUpoBaThCs OT 15...20 MuH (cioeHoe TecTo) 110 3...4 9acoB (TopT).

[TomHOCTRIO aBTOMATHM3WpPOBAHHAS JIMHUS IIOKOBOH 3aMOPO3KH COCTOWT W3
CIIEIYIOINUX  KOMIIOHEHTOB  (BHUIOB  OOOpYyNOBaHUS  KIACCH(UIUPYEMBIX IO
(YHKITMOHATILHOMY Ha3HAYCHHIO):

[Ipuemnast koHBeliepHast cuctema ¢ (pyHkuuer GopmupoBaHHs TpeOyeMOil pacKIaaKu
U3JIeNiA Ha JIeHTe *

Cucrema 0TOpaKOBKH MPOAYKIIMU HA OCHOBE CHCTEMBI TEXHUUYECKOTO 3PCHHUS
TemmonzonsAmoHHas kKamepa U3 CIHABUY-TIaHENeH

CrivpalibHBIN UM MHOTOSIPYCHBIN KOHBEHEpP «XOJIOAHOTO» HCIIOJHEHHUS C BO3MOKHBIMH
JOTIOJIHUTEIHHBIMU OIMIHUSAMU (HAPUMEP, CUCTEMON YUCTKH U MOMKH JICHTHI
XonoawibHOE 000pyAOBaHUE (BO3TyXO0XJIAUTEINb (CIIEUAIBHBIA TEIIIO0OOMEHHBIN 010K
C BEHTWISATOpAMHU THUIA «IIOK-POCTEP»), KOMIIPECCOPHO-PECUBEPHBIN  arperar,
KOHJIEHCATOp, MacJI00XJIaIUTENb U T.J1.)

[IpomexxyTouHast KOHBEHEpHasi cucTeMa®, KoTopasi IPUHUMAET MPOAYKIIUIO U3 KaMephl U
TPAHCIIOPTUPYET €€ K YCTPOUCTBY 3arpy3Ky B YIIAKOBOUHYIO MallluHy (puaep)
MHorodyHKIIMOHATBHBIE IIUTHI YIIPABIECHUS C CUCTEMOM CUTHAIU3AINH

dunep

YnakoBouHasi MalllMHA C BO3MOKHOCTSIMH MapKUPOBKHU

10. Cuctema BHYTPH3aBOJCKOHN JOTHUCTHKH (BKJIIOYAET B Ce0s KOHBEUEPHYIO CHUCTEMY IS

Tapel (TpynmnoBas yHakoOBKAa) U ASJEMEHThl €€ aBTOMATH3aluu (CYETUYHKH IMPOAYKIIHH,
pOOOTU3UPOBAHHBIE MAHUIYJIATOPBI, AJIETAaH3€pPhI U T.1.)

IIpeumyrecTBa cucTeMbl HIOKOBOW 3AaMOPO3KH U31eJIUl

Ha 0a3e CIMPAJILHOIO KOHBeiepa:

YMmenbiienne GoHaa 3apad0THOM TIAThI -
CyuiectBeHHOE YMEHBIIIEHUE
TPYJIOEMKOCTH
DKOHOMUS IPOU3BOJACTBEHHBIX ILIOMIAAECH
YMeHbllleHHe KOoJaudecTBa OpaKkOBaHHOU
MPOAYKIIUHU (UCKITFOUEHUE
«4geyoBeUeckoro  (akropay», TIpyoboro
BO3/ICHCTBHUS)
VYaydienne MNOTPEOUTETHLCKUX KadyecTB
rOTOBOT'O MIPOJYKTA
YBenuyeHue CPOKOB peanmzanuu
(MUHUMU3ALMS PA3BUTUS MHUKPOQIIOPHI,
WCKJTIOUEHUE UM MUHUMU3AIIUSI KOHTaKTa
MPOYKLHHU C JHOIbMU)
Opranusanust HEMpPEPHIBHOIO TEXHOJIOTUYECKOTO Mpoliecca
CoxkpaleHue BpeMEHHBIX 3aTpaT Ha 3aMOPO3KY
CerogHsi CymecTBYWOT TPH OCHOBHBIX CIOC00a 3aMOPO3KHM XJ1e000YyJIOYHBIX H
KOHIUTEPCKUX U3/1eJINil:
1. 3amoOpo3Ka TECTOBBIX 3arOTOBOK.
2. 3aMopo3Ka YaCTUYHO BbINEeUeHHBbIX m3aenuii (part baked). Eme 3ToT BUJ Ha3bIBaOT
TEXHOJIOTUEN MPOU3BOACTBA «HEMOIHON BBIICUKI.

[

L1 !




3. Texnomorusi take bake - 3amopo3ska
TOTOBBIX U3JICIIHUM.

[lepBBIii cMOCOO MOXKET MMETh BAapUAHTHI.
Bot nBa u3 Hux.

IlepBeii BapuanT. TecTOBOM 3aroTOBKE
JAlT HEMHOro paccroarbcs. llotom
3aMOPAKUBAIOT U Ha XpaHEHUE.
[IpuroroBnenue: pa3sMoOpaKMBaHHE
(mnedppocranusi) B TeyeHuun 30 MuH.,
paccToiika B TeyeHuUH 2...4 YacoB mnpu
+20...+25°C wu Bnaxsoctu  70...75%,
Bbllleuka B TeueHuu 10...25 muH.
ACCOPTHMEHT BbIIyCKAeMO# NPOJAYKIMU:

dact-dyxa, Belmeuka, benbruiickue
KpyaccaHsbl.
Bamewmy BHUMAaHUIO

MPEA0CTaBISACTCA (PUITBM.

3a Bpemsi POXOXKJeHUs Mpou3BoACTBeHHON mpakTuku Ha OO0 «HOHUO3iKY, 5
MOJIHOCTHIO 03HAKOMMIICS C TEXHOJIOTHYECKUM MIPOLIECCOM M3TOTOBJIECHUS OYI0UEeK, IS
3a TtemmnepaTypod B meyax. OCYIIECTBIISUI BMECTE€ C HACTAaBHUKOM CPEJHUNA PEMOHT:
KOHBENEPOB, J03aTOPOB, a TAKKE YUCTKY, CMA3KY Y3JI0B U MEXaHU3MOB.

«llIpouszeooumenv kaumamuueckux cucmem 000 «AJIIT'OPUTM)

[Ipon3BOACTBEHHYIO TMPAKTUKY S
MPOXOUIT HA  TPEINpUSTHU
OOQ"Anroput™m". Ilpennpustue OO0
«AJITOPUTM» o6pazoBano B 2015
rojty u paboTaeT 1o 22 HanpaBICHUSM,
OCHOBHBIM  BHUJIOM 3KOHOMHYECKOUN
NEATEIIbHOCTU SIBISIETCSI TPOU3BOJICTBO
CaHUTAPHO-TEXHUYECKUX pabor,
MOHTaXX OTONMTENBHBIX CHUCTEM U
CHUCTEM KOHJUIIMOHUPOBAHMS BO3AyXa.
B 2017 romy OBUIO  OTKPBITO
COOCTBEHHOE MIPOU3BOJICTBO L =
BO3JIyXOBOJIOB U CETEBBIX 3JIEMEHTOB, CamoiisioB Makcum — cryent M-92
YTO  MO3BOJIUJIO  CKOPPEKTHPOBATH
[IEHOBYIO TIOJINTUKY U CTaTh 00Jiee KOHKYPEHTOCTIOCOOHBIMH B O00JaCTH BO3AYXOBOJIOB U
M3JeIUi U3 OIMHKOBAHHOM cTanu. Bce TexHuueckue crnenuanuctsl npeanpustus OO0
«ANTOpPUTM»  TPONLIM  TMOATOTOBUTENBbHBIE W 00ydYaroniue Kypchl U MOJTYYHIIN
COOTBETCTBYIOIINE CEPTH(PUKATHI KauecTBa. B TPOU3BOACTBE MPOMYKIIMHA UCIOJIB3YIOTCS
TOJIBKO JIYYIIUE€ WCXOJHBIE MaTepHaibl, COOJIOJAIOTCS BBICOYANIIINE CTaHAAPTHI
MIPOU3BOJICTBA U KOHTPOJISI Ka4€CTBa MPOTYKIIUH.

[Ipennpusitue OO0  «AdaropuT™M»  TPOUZBOAUT  MIUPOKUKA  ACCOPTUMEHT
KOMILJIEKTYIOIMX ISl BEHTUISUOHHBIX YCTAHOBOK: MPSIMOYTOJIbHBIE, KPYTJIble CBAPHBIE
BO3JIyXOBOJIbl; KJalaH BEHTWIALMOHHBIM aTlOMUHUEBBIA MNPAMOYTOJBHBIN, ApPOCCEIb-




KJ1araH MPAMOYTOJIbHBIN,

Ipoccelb-KiianaH KPYTIIBIH, L UE PR SRR
mudep KPYTJIBIH, muoep 7

MPSIMOYTOJIbHBIN, bnaHupI,

IPSAMOYTOJIbHBIM M KPYIVIBIU

IIyMOTJTYIIUTENH,

IPSAMOYTOJIBHBIM M KPYIVIBIU
(GUIBTPHI, BBITSDKHBIE 30HTHI U3
OLIMHKOBAHHOW M HEPKaBEIOIIEH
CTAJIN. Komrutekryromme
M3TOTaBJIMBAIOT C UCTIOJIB30BAHIEM CAMBIX COBPEMEHHBIX TEXHOJIOTHUN, KOTOPBIE 00JIaatoT
BBICOKAM Ka4€CTBOM.

BeHTWISIIMOHHBIE YCTAHOBKY M KOMIUICKTYIONINE MPEIHA3HAYCHBI I 00SCIICUCHIS
MTOJTHOIIEHHOTO BO3TyX000MEHa, TPaBUIILHOTO PACIIPEACIICHHS BO3AYIITHBIX MACC TIO BCEMY
MOMEIICHUI0O W (OPMHUPOBAHUIO ONTHUMAIBHBIX MHUKPOKIUMATHYCCKUAX YCIIOBUU ISt

KOM(pOPTHOTO peObIBaHUS
monen. JlanHoe oOopymoBaHHe
UCIIONIB3YETCS B oducax,

pecTopaHax, IETCKUX cajax |
IIKOJAX, TOProBbIX IIEHTpax,
MEIUIMHCKUX YUPEKICHUSIX,
OTEJISIX, HA MPEAIPUATHAX.

OCHOBHBIM  CBIpBEM  JIJIA
MPOU3BOACTBA KOMIUIEKTYIOIIUX
BEHTWIAIIHOHHBIX YCTaHOBOK
SIBJIIETCSI OIIMHKOBAHHAs CTaJIb U
ATIOMUHUH.

CrannpHBIE U3 JETIUs
001aJaf0T CIEYIOIIUMHA
MPEUMYILECTBAMMU: OHU  HE

NOJJAIOTCSl KOPPO3UH; JICHIEBIIE,
YeM IJIACTUKOBBIE; OTHECTOMKUE;
JIETKO A€MOHTHUPYIOTCSI.

Ha OOO «Anroputm» yCTaHOBJIEHO
CJIEIyIOLIEE COBPEMEHHOE TEXHOJIOTUUECKOE
o0opynoBaHue:

-CTaHOK U1l MPOM3BOJICTBA CIIUPATBHO-
HaBUBHBIX BO31yx0BOJI0B TF 1500

- DJIeKTpOMEXaHWYeCcKas rebsTHHA

-Cranka ToueuHoit cBapku 4645 E

-DanpLeNPOKATHBIN CTAHOK

-CTaHOK 111 HAaHECeHHsI pedep
KECTKOCTHU

-Jlenrounas nwia no metaury PILANA
BS 260

-Cranok YIIY mma3smeHHOU pe3ku
FANTOM 3000.

-JIucTornOO4HbBINA CTAHOK




-BansioBOYHBIN CTAaHOK

-3UrOBOYHBIN CTAaHOK

[Ipon3BOACTBEHHBIN MPOLIECC BO3YXOBOJOB IPSAMOYIOJIBHOTO CEUEHHMs, HE
OTJIMYAETCSI 0COOOM CIIOKHOCTBHIO U BKITIOYAET B CE€0S1 HECKOJIBKO OCHOBHBIX ATaIlOB:

- Ha TJIOCKOCTH MOBEPXHOCTH OLIMHKOBAHHOTO JIMCTA CTAJIM MPOU3BOAAT Pa3METKy H
PACKpOM JIUCTA C TOMOIIBIO AIEKTPOMEXAHUYECKOU TENbATUHBI WM HAa CTAHKE IJIA3MEHHON
pe3ku UITY.

-3aTEM Ha JIUCT CTaJIH C MOMOUIBIO CTAHKA HAHOCSTCS pedpa )KECTOKOCTH, JIJIsl PeaHus
JIOTIOJTHUTEIbHOW MPOYHOCTH BEHTHJIALIMOHHBIM KOpOoOaMm.

-C TIOMOIIBIO (haNbIETIPOKATHOTO CTAaHKA HAHOCAT (hajbIeBBIN IOB MpeIHA3HAYCHHBIN
JUIs COCIMHEHUS JTUCTOB CTaJIU.

- mpupgaHus  GopMBI  BO3IYXOBOJA
HCIONIB3YIOT JINCTOTUOOYHBIA CTAaHOK, KOTOPBIH
crudacT 3aroTOBKY.

-1I0CJI€ TIPOU3BOJUTCS OCaJKa IIIBa CTHIKOB
CTaJIA C TIOMOIIIBIO (aIbIICOCaIOYHOTO MEXaHU3Ma

Jlist ckperieHusT BEHTHISAIIMOHHBIX KOpOOOB
MpSIMOYTOJIBHOTO CEUEHUS MEXIy co0oi B
MPOJIOJIBHOM  IJIOCKOCTH UCHOJB3YIOT — (hIIaHIIbl,
KOTOpbIE KpEemsiT Ha KopoOa ¢ MOMOIIbIO CTaHKa
TOYEYHOU CBApKH.

3a Bpemsi MPOXOXKACHUS MNPOU3BOICTBEHHOM
MPAKTUKHU 51 03HAKOMUJICS ¢ paboToil ctanka YITY
mia3mMeHHoir  pesku  FANTOM  3000. 3to
BBICOKOTOYHOE u MPOU3BOJIUTEILHOE
o0opynoBaHue NI aBTOMAaTUYECKOTO BBIPE3aHUs JeTajed U3 METa/UIONpOKaTa pa3HbIX
BU10B U ToimuH. [Ipencrasnser coO0oM el KOMITJIEKC ¢ MHOYKECTBOM KOHCTPYKTHUBHBIX
AJIEMEHTOB, KOTOPhIE 00ECTIEUNBAIOT MUHUMAJIBHOE
y4acTUE€ YeJIOBEKa B MPOLECCE PacKposi JUCTOBOM
cTajnu. AnmapaT pa3pe3aeT METaUIMYECKUE JINCThI
tonmmHOo ot 0,5 mo 30 mm. Packpoil TOHKUX
JIMCTOB OCYIIECTBIISIETCS C MOMOIIBIO CTaHIAPTHOM
IJIa3MEHHOW ~ JyTM, HUMEIIIeH  HeOOJBIIYI0
MomHOCTh .Pasmep paboueilt 30HBI CcTaHKa
2550x1250.1Tporpammer - UIIY miis  mmazsMeHHOM
PE3KH 00ECIICYMBAIOT MHUHHUMAJIBHBIC OTKIOHCHHS
noydaembix peraneit: +/- 0,25-0,35 MM craHOK He
TOJIBKO o0ecreynBaer JMHEWHYIO U
KPUBOJUHENHYIO KOH(PUTYpAILMIO 3arOTOBOK, HO U
BBITIOJIHSET aKKypPATHBIN, TOUHBIA U KAYECTBEHHBIN

pes.
Bawiemy enumanurw npeocmaenaw eudeo o padome
cmanka 9I1Y nnazmennoii pe3xu.

Taxke s CcamMOCTOSTENIBHO HAY4YMJICA H3TOTABIMBATH KOMIUIEKTYIOIIUE U3
OLIMHKOBAHHOM CTalid ISl BEHTWIILIMOHHBIX YCTaHOBOK, TPHOOPEN HaBBIKU B
o0CITy’KMBaHUM 00OpYIOBaHUS, MPOU3BOAMI CMa3Ky, OUUTKY, HAJIAJKy JICHTOUHON MHJIbI
no merasury PILANA BS 260, cranka ToueuHoi cBapku 4645 E, 3urOBOYHOro CTaHKa.
ITonydeHHBI ONBIT HAa NMPOU3BOACTBEHHOM IPAKTUKE NPUTOAUTCA MHE B IPEACTOSLICH
CaMOCTOSTEJIbHON PO ECCUOHAIBHON AESTEIbHOCTH.
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«CoepemeHHble Hanpae/leHus 06yll€Hu}l
asmomamusauuu np0u3300cm3a»

ABTOMAaTH3aIMs TPOU3BOJICTBA
— 9TO  Ype3BbIYAHO  BBITOAHOE
HaIpaBJ€HUE MOJIEPHUBAIMU. ITO
cMeHa (U3MYECKOTO Tpyda YeloBeKa,
HaIllpaBJIE€HHOIO  HAa  YIpaBJECHUE

MaIIHHAMH, 00opyTOBaHUEM u
MEXaHU3MaMH, Ha paboty
CHEIHMATbHBIX YCTPOMCTB. Onwu
PETYJIPYIOT pa3JIMYHbIC ITapaMeTphI,
noJryJast 3aJJaHHYIO
MPOU3BOJIUTEIILHOCTE U KA4eCTBO
KOHEYHBIX MIPOYKTOB oe3
BMeEIIIaTeIIbCTBA JFO/ICH.

300H0B Muxana ®PégopoBuy —
npenojaBarenb MpohecCUOHATBLHOTO MK

Poct sdpdextuBHOCTH Tpyna He

B MaJIOM CTENEHH OCYIIECTBISAETCS
Oyiarosaps mporpeccy B TexHoJIorusx. He mocneaHiow posib B 3TOM UTpaeT aBTOMATH3AIUS
npou3BojicTBa. OHa OCBOOOXKJAeT JIIOJeH OT TPYAHOM W MOHOTOHHOW NESITEIBHOCTH,
MHOTOKPAaTHO YBEJIMYMBAET MPOU3BOJUTEIBLHOCTh TpPYJa, MOBBIMIAET O0€30MacHOCTb,
Ka4eCTBO MPOAYKIMUU, YIY4IlIAeT HKOJOTHI0 M palMOHAJIbHEE HCIOJB3YET JIOCTYITHBIC
MIPOU3BOJICTBEHHBIE PECYPCHI, K KOTOPHIM OTHOCUTCS YEIOBEUECKUI MOTCHIUAT.

B ycnoBusix cTpeMHUTENBHO pa3BUBAIOIINXCS TEXHOJIOTHI aBTOMATHU3aIUs TTO3BOJISIET:
yYBEIIMYMBaTh 00bEMBI BBIITYCKAEMOW MPOAYKIIUH;

OCYILIECTBIISITh TPYJIOEMKHE TEXHUYECKHUE 3aJIaHMsI 32 MEHBIITUN TPOMEXYTOK BPEMEHH;
COKpalaTh PacXo/ibl ChIPbsi 1 OTXOOB;

BBITIOJIHSITH HEJIOCTYITHYIO YEJIOBEUECKUM PyKaMm padoTy.

B ocnoe ®I'OC CIIO nexuT KoMIeTeHTHOCTHBIN Mo1x01. OOy4eHre CTPOUTCS Ha
ONpENEICHNH, OCBOCHMM M JEMOHCTpPAllUd YMEHWM, 3HAHUW, THUIOB IOBEICHUS H
OTHOIIEHUHN, HEOOXOIUMBIX JMJii KOHKPETHOM TPYAOBOM JAesATeNbHOCTU. KiTtoueBbIM
MPUHITUTIOM JJAHHOTO TUIIa O0YYECHUS SIBIISIETCS] OPUEHTAIINS HAa PE3yJIbTAThl, 3HAYUMBIC TSI
chepsl Tpya.

3aHgaTHs «aBTOMaTH3alus» 1o crnemuaabHocTu 15.02.12 MonTax, TEXHHMYECKOE
00Cy>)KMBaHUE U PEMOHT IPOMBIIIIEHHOTO 000pyA0BaHHUsI (IO OTPACIIsIM) HEBO3MOKHO 0€3
BHEIPECHUS NIEPEAOBBIX TEXHOJIOTUH.

O0y4enue Ha obopynoBannu FESTO

3HaHuS W yMeHUs, OoOydeHHe W Oo0pa3oBaHWE — BAXKHBIE TEMbl HACTYIMHBIIETO
Teicsiuenietus. Ha ©6aze oGopymoBanmsi Festo, EropeeBckuii TeXHUKYM Tmpeasaract
KOMILJICKCHBIC PEIICHHS M0 OOYYEHHIO BO BCEM CIEKTPE aBTOMATU3AIMHM M OpPraHU3alluu
NPOU3BOACTBEHHBIX MpoleccoB. [Ipm 3TOM B Hale MNOBCEIHEBHOM JEATEIbHOCTH
OTpaXkaroTCid BCE «HOy-Xxay» Festo kak OJHOTO W3 JHMAEPOB IO MPOU3BOJCTBY
MMHEBMATUYECKUX KOMIIOHEHTOB U CUCTEM aBTOMATHU3AIUH.

Ha 3aHsTusX aBTOMaTH3allMd Mbl MpeJjaraeM YHHUKaJbHBIM IMOJIXO0J] B 00JacTH
00y4eHus 1Mo 2-M HaIpaBJICHUSIM:
- TEXHUKA aBTOMAaTHU3allNK;
- Opra"u3anys Npou3BOJICTBA;



B o0mactu mnpoMBINUIEHHON aBTOMAaTH3allMi OCHOBHOW aKIIEHT JelaeTcsl Ha
npuoOpeTeHue  NPAKTUUYECKUX  HABBIKOB IO  CIEAYIOIIMM  HAlpaBJICHHSIM:
HEBMOABTOMATUKA M  JJIEKTPOINIHEBMOABTOMATHKA, MEXaTPOHUKA, POOOTOTEXHUKA,
CEHCOpHUKa, MPOTPAMMHUPYEMbIE IOTUYECKUE KOHTPOJLJIEPHI, TPOMBIIILICHHBIE CETH.

3aHATUST [0  OpraHW3allMi  TPOW3BOJCTBA HANPABJICHBl HAa  YBEIUYECHUE
IPOU3BOAUTEILHOCTH NMPEAIPUITHS U ONTUMHU3ALMIO BCEX MPOU3BOICTBEHHBIX MTPOLIECCOB.
Mp1 pa3paboTaem B HalpaBiICHUH MO COBEPIICHCTBOBAHUIO JTUYHOCTHBIX KaueCTB HAIIUX
CTYJICHTOB: pPa3BUTHE KOMMYHHUKATHUBHBIX CIOCOOHOCTEH, 3(PPEKTUBHOCTh KOMaHIHBIX
METOJIOB pabOThl, METOJAbl pPEIHICHHs MpoOJeM B MPOU3BOJCTBEHHOM KOJUICKTUBE,
HACTaBHUYECTBY.

Hamm mpemogaBaTenn TPOBOAAT 3aHATHSA, KOTOPBIE TIO3BOJISIOT CTYJACHTaM
MakCUMaJdbHO 3¢ (EKTUBHO HCIOIb30BaTh BO3MOXKHOCTH Y4eOHBIX KOMIUIEKCOB Festo
Didactic. [lanHoe 000pyJIoBaHHE MO3BOJSET CTYACHTaM COCPEJOTOUYUTHCA Ha CaMOM
BAXKHOM - Ha Mpolecce 00ydeHusl.

O6yuenne pabore ¢  kommuiekcamu  Festo  Didactic,  ocyiiecTBIstOT
BBICOKOKBJIM(PUIIMPOBAHHBIE ClEUUaIUCThl. Halmm TpeHUHrn M mporpaMmbl OOy4YeHUs
NOMOTYT MAakKCUMaJbHO 3(()EKTUBHO HCIOJIB30BaTh HOBOE obOopyaoBanue. Hamwm
IpernoaaBaTesiy MO3HAKOMST ¢ 000PYAOBAHUEM U NMPEAOCTABIAIOT yueOHbIE MaTEpHAIIbl, a
TaKK€ OOBSACHSAIOT, KaK BBINOJHATh YIPAXHEHUS U OBICTPO HHTETPUPOBATH HUX B
CYLIECTBYIOIIME YYEOHbIE MPOTpaMMbl. DTHU Yy4yeOHbIEC 3aHSATHS IMPOBOJATCS B Hallel
yueOHoM 1a0opaTopuu «ABTOMATH3ALUNY.

Ob6opynoBanne  FESTO mo3Bonsier mpoBOAuTH HEMpepbIBHOE OOydeHUE U
nepeoOydeHue.

[IporpamMma oOydeHus BKIIIOUAET B ceO:

cemeiictBo SIMATIC S7, SIMATIC Manager

koHpuryparus ooopynosanust SIMATIC S7—1200/1500

opranu3zanus nmamsta CRU1200/1500

ynpasienue npoektoMm B SIMATIC Manager

CO3/1aHHE U peJaKTUpOBaHue OJIOKOB

MIPUMEHEHUE OCHOBHBIX SI3bIKOB nporpammupoBanust LAD, FBD, STL

aapecanus: abCONIOTHAs, CHMBOJIbHAS Teorpapuieckas

0JI0KM TaHHBIX, QYHKIMKA U (PYHKITMOHAIbHBIE OJIOKH, OpraHU3alMOHHBIE OJIOKU
JBOMYHBIE ONEpALlH, YUCIOBbIE ONIEpalluu

TanMepbl U CUCTUUKHU

00paboTKa aHAJIOTOBBIX CUTHAJIOB

CBsI3b cTa”Hui 1o cetu MPI

MOKCK OIMMOOK U OTJa/iKa MPOrpaMMm, JOKYMEHTHPOBaHUE TIPOTPaMM

du3nvecKkrue OCHOBBI THEBMOIPUBO/IA

CTpyKTypa MHEBMAaTUYECKON CHCTEMBI

YcnoBHbIE 0003HAUEHUS U ITPaBUIIa COCTABJICHUS MPUHIUITHATEHBIX THEBMATHYECKIX CXEM
o DIN ISO 1219

YceTpoicTBa MOATOTOBKHU CKAaTOTO BO3yXa

KoHcTpyKuus u npuHIUN AEWCTBUS MHEBMAaTHYECKUX MCIIOJHUTENBHBIX MEXaHU3MOB
[IpumeneHrne U (QYHKIMOHUPOBAHUE KJIAMIAHOB M MHEBMATHYECKUX pacHpeeuTenei c
PYYHBIM, MEXaHUYECKUM, THEBMATHYECKUM U 3JIEKTPOMATrHUTHBIM YIIPaBICHUEM;
JHpoccenu, pene u faTYuKU

OcCHOBHBIE CXEMBbI YIIPABIICHUS



[IpakTueckue ynpaxknenus. Pazpabotka cxem, cOopka, OTiIaka U IPOBEpPKa HA yUeOHBIX
CTEHAaX, IOMCK HEUCIIPABHOCTEM

PesyabTaThl
CryneHr:
e CMOXET BBHINOJHATH KOHPUTypupoBaHue U BBOA B skciuryaTtaruio [1JIK cemeiicTBa
SIMATIC S7—1200/1500
o OyneT moHMMAaTh MPUHIUIIBI TIOCTPOCHUS U BBITIOJHEHHSI IPOTPAMMBbI
e CMOJET NPUMEHATh OCHOBHBIE s13bIKM NporpammupoBanus LAD, FBD, STL
e CMOXET OTJIAKUBATh ITPOTPAMMBbI, HAXOAUTH U YCTPAHATH HEUCIIPABHOCTHU

° CMOXKCT 4YHUTAaTh ITHCBMATHYCCKHUEC CXCMBbI

° Y3HACT OCHOBLI IIPOU3BOJACTBA CKATOI'O BO3AyXa

. CMOXKCT IMPOCKTHUPOBATD, CO6I/IpaTL u TCCTUPOBATH OCHOBHBIC CXCMBI
ITHCBMOABTOMAaTHKH

. CMOXKCT O6CJIy}KI/IBaTB N BBIABJIATH HCUCIIPABHOCTHU ITHCBMATHYCCKHUX 3JICMCHTOB U

0a30BBIX CXEM YIIPpaBJICHUA

CMOXKCT PII[CHTI/I(bI/IIII/IpOBaTB N OIIMCBIBATb KOHCTPYKIHH. OcoOeHHOCTH H IMPUHIMAII
IIGﬁCTBPIiI ITHCBMAaTHYCCKHUX JJICMCHTOB

° CMOKET OOBSICHUTH TEXHUYECKHE Tpe6OBaHI/I$I " XapaKTCPUCTUKU ITHCBMATUYCCKHUX
DJICMCHTOB.

OO0yuenue na o6opynoBannu ONI

Ha peiHKe mpoMBIIIJIEHHON aBTOMAaTH3aIlMH IMOSBUJIACh HOBas poccuiickas mapka - ONI.
Ona o0begrHMIA B ce0€ MHOTOJIETHUM OTIBIT B 00IaCTH MPOMBIIUICHHOM aBTOMATU3AINH U
caMbl€ COBPEMEHHbBIE TEXHOJIOTHH.

Oco0yto aktyansHocTh ONI mproOpeTaer B yCIOBHUSIX UMIIOPTa3aMEIICHHUS.

ONI Bkmrouaer wu3y4yeHue: TmpeoOpazoBaTeNiell 4YacTOThI, MPOTPAMMUPYEMBIX
KOHTPOJUIEPOB, peJie, JaTYNKOB U CIIEIUATLHOTO TPOrPAMMHOTO 00ECTICYeHHUSI.

OTanuuTenbHONM 0COO0EHHOCTHIO oOopynoBanusi ONI siBiseTcss HuU3Kas I1IeHA MO
CPaBHEHUIO C 3apyOeXHBIMM aHajJoraMu, MPOCTOTa B OJKCIUTyaTallud, a TaKke
COBMECTUMOCTh C 000pYyJOBaHUEM JIPYruX Mapok u mnpousBoguteneil. Ilpogykmus ONI
BBIMYCKAETCA Ha MPOW3BOJCTBEHHBIX IUIOMIA/IKAX, OCHAIICHHBIX CAMBIM COBPEMEHHBIM
o0opy/noBaHMEM M C TMPUMEHEHHEM TEXHOJOTMH B COOTBETCTBUM C MHPOBBIMU
CTaHJapTaMH.

[TosiBneHne HOBOW POCCUICKOM TOPTrOBOM MapKu B JaHHOU cepe Kak Heab3s KCTATH.
CTouMOCTh TTOI00HOM MPOAYKIIMHU 3apyOeIKHBIX TOPTOBBIX MapOK PE3KO BBIPOCIA, B TO KE
BpeMsi, MOTPEOHOCTh B BHICOKOTEXHOJIOTUYHOM OOOPYIOBAHUHU Y TIPEANPUATUM, BETYIIUX
ousnec B Poccun, coxpanunack. HecMoTpsi Ha HEMPOCTYIO SKOHOMHUYECKYIO CUTYAIUIO, B
CTpaHE€ TPOJOJDKAIOT TIOSIBIISITBCS MPOM3BOJCTBEHHBIC TMPEANPUSTHS, TpeOyronme
OCHAIIICHUSI COBPEMEHHBIM U HaJeXKHBIM obOopymoBanueM. Mapku ONI orBeuaer
COBPEMEHHBIM TPEOOBAHUSAM TIPOMBITINICHHOCTH.

BBIMyCKHUKM TEXHUKyMa [0 OKOHYAaHHIO OOyYeHHUs CHAI0T JAEMOHCTPAIlMOHHBIN
sk3aMeH. Ha oHOM M3 €ro 3TamoB 3K3aMEHYIOLIHUECS BBIMOJHAT IPOrPaMMHUPOBAHUE B
cpeae ONI o 3aaHHBIM aJITOpPUTMAM.

3akiouenue
Pe3roMupys Bce BbIIIE CKa3aHHOE, 3aKOHOMEPHO CKa3aTh ciioBaMu Tomaca Pyiuiepa,
4TO: «3HAHUE-3Mo COKPOBUWHUYA, A KIIOY K Hell - NPAKMUKA»
Takum 06pa3om, 3a7a4a MpenoaaBaTesi — He TOJIBKO Mepeaya TOTOBBIX 3HAHUM, HO
U BKIIIOYCHHE B JIEATEIBHOCTh KaXKIOTO OOYydYaromIerocsi, 4ToObl OH CMOT TIEPEKUTH



CUTYaIlMIO YCIleXa, CTaB AKTHBHBIM YYaCTHUKOM Y4eOHOTO Ipolecca, W IMPU STOM
9yBCTBOBAJ ce0st KOM(POPTHO.

[Ipumenenue MEePENOBBIX
TEXHOJIOTMA ¥ METOJO0B, Ha 3aHATHUAX
«aBTOMAaTHU3ALIUI, IIOMOTar0T

HAy4YUTh AKTUBHBIM CIIOCOOAM MOJIy4aTh
HOBBIC 3HAHUM;

- J1al0T BO3MOYKHOCTb OBJIA/IETh
0ojee BBICOKMM YpOBHEM JINYHOU
COILIMAJILHOM aKTUBHOCTH;

- CO3JAIOT Takue YCIOBUS B
oOyu4eHuH, MPH KOTOPBIX 0OydaroImuecs
HE MOTYT HE HAYYHTbHCS,

- CTUMYJHPYIOT  TBOPUYECKHE
CIIOCOOHOCTH 00YyYarOIINUXCS;

- IOMOTAIOT NPUOINU3UTH yuely K MPAKTUKE [TOBCEAHEBHOM KU3HH;

- B Y4eOHOM Ipoliecce JOJDKHO OBITh OIpenelEHHOE, MPOBEPEHHOE BPEMEHEM
COOTHOLIEHHE 3a0BITOTO «CTAPOT0» U UCMOIb30BAHUS YETO-TO «HOBOI'O», TPATUIIMOHHOTO
Y MTHHOBaLIMOHHOTO0. Hy>XHO HaliTH 3TO COOTHOIIEHHUE U NOJACPKHUBATH €TO0.

‘---o '...

Mas T 3eses Tases

IMIME

|

{{]]

'w

o )
11 12 13 14 15 16 17 18 19 IA IB IC ID IE B/ Ale (R5485

L+ M
‘...00.0.000.00.00.

INPUT 14xDC
11 ~16{0~ 10VDC)

DC 12~24V

—




«000 «Cunukon npoeoo» — HAOEMHCHBLIL NPOU3BOOUMETb
Kabensa u npoeooa»

OO0 ”CunukoH-npoBOox~  —
MPEINPUITHE BBIITyCKAIOIIIEe
Ka0eNbHO-TIPOBOHUKOBYIO
MPOYKIIUIO, KOTOPasi UMEET IIMPOKOE
MpUMEHEHHEe BO  BCEX  OTPACIAX
MPOMBINIJICHHOCTA W B ObITy. B
MIPOU3BOJICTBE POIYKITHH
HCITOJTB3YIOTCS TOJIBKO TydIIne
WCXOJIHBIE MaTepHasbl, COOJIIOMIAIOTCS

BBICOYANIIINE CTaHAAPThI
IPOU3BOJCTBA M KOHTPOJS KauecTBa
npoaykiuu.  Ilpennpuarue  OOO q

“CUINKOH-TIPOBOJ~ OPraHU30BaHO B ol
2002r. B ropose EropbeBcke, Ha yulie Aptiomud IlaBena — ctynent M-92
Brnagumupckon.

Accopmumenm évinyckaemoi npooyKuyuu

KabenbHO-poBOAHMKOBAs MPOIYKLHUs BhlTyckaercs noa mapkamu [IPKA, ITIBKB,
IIPKT, IIPKB, ¢ u3omauuen u3 KPEMHHW-OPraHUYECKOW PE3UHBI M C M30JSALHEU U3
CUJIMKOHOBOW KPEMHUNW-OPTAHUYECKON PE3UHBI.

[IpoBona MIPUMEHSIOTCS B
MalIMHOCTPOEHUE, MPUOOPOCTPOCHUE U
OPYTUX OTPACISAX MPOMBIILIEHHOCTH.

[IpoBoga W3  CUJIMKOHOBOM
KPEMHH-OPraHUYECKON pE3UHBI
o0nagaroT TaKUMH CBOWCTBAMHU Kak ,
coxpaHeHue (OpMbl, DIACTUYHOCTD,
YIPYIrOCTh, IPOYHOCTh, KECTKOCTh H
IpEeNeIbHOE  YJUIMHEHHE,  KOTOpbIE
MPAKTUYECKA HEOTPAHUYEHHOE BpPEMS ,
COXpaHSIOTCS MpU Temmeparypax oT -
60°C no +180°C.

[Ipouecc mnpousBoacTBa Kabems
MOXHO pPa3lelInTh Ha  HECKOJBKO
ATamoB:  BOJIOYEHHUE, MPOTSHKKA 3aroTOBKHM, HAJOXKEHHUE M3OJSIUU U 00O0JOYKH,
pa3OyxToOBKa, OTTpY3Ka.

[Tpu nporiecce BOJIOUEHUSI M CKPYTKU CTPEHTH MPOUCXOAUT MEpBUYHAsT 00paboTKa
MEIHON KaTaHKH, OCHOBHOI'O , CBhIpbS JJsi IMPOU3BOJCTBA KaOEIbHO-TIPOBOJAHUKOBOMN
npoaykiuu (KIIIT). Mennas katanka — 3To rpy0as 3aroToBka, OOBIYHO OOJIBIIOTO
auamMeTpa, KOTopas MCHOJb3yeTcs JUIsl JalbHEWINEro IPOU3BOJACTBA IMPOBOJIOKH, €€
M3rOTaBIMBAIOT METOJOM HENPEPBIBHOTO JIMThS U MMPOKATKU U3 MEIHBIX KAaTOJIOB.

Mamuna rpyooro BosodeHus BM-13. IlpennasnaueHa ajis BOJIOYCHHS MEIHOM
KaTaHKH B MPOBOJIOKY. BosloueHneM Ha3bIBaeTCs MPOIIECC XOJI0IHOM 00padOTKH METaINIOB
JaBJIEHUEM, IPU KOTOpOM oOpabaThiBaemasi IPOBOJIOKA WIIA Jpyrasi 3aroTOBKa MPOXOIUT
yepe3 BOJOYWIbHBIA HMHCTPYMEHT (BOJIOKY) M NpUHUMAET (GopMy U pa3Mepbl €ro




BHYTPEHHETO KaHaJia C MOMEePEUYHbIM CEYEHUEM MEHBIIE CEYEHUSI 3aTOTOBKU. Y MEHBIIICHUE
CEUYEHUS MPUBOJUT K YBEIUUYECHUIO IJIMHBI TPOBOJIOKH.

OO0mmii  BUA  BOJOYMIILHOTO
komruiekca Nihoff. 12-tm  pyueBas
BOJIOYMJIbHAS MallliHa,
npeAHa3aHaueHHasl 1Ji1 TOHKO-CPEIHETO
BOJIOYEHHMSI MEOHOM  TPOBOJIOKH B
nacbMy. JTO 3aroTOBKA JJISl JAJIbHENIIEN
CKPYTKM B CTPEHry. OTO Hayalo
MIPOU3BOJICTBA THOKOTO MHOTOKUJILHOTO
Ka0eJs.

[Ipy  BOJIOYEHUH  MPOUCXOAUT
HarapToBKa, YXYALIAOIIAs
AIEKTPOIIPOBOIHOCTD ITPOBOJIOKH.
Takke Tpu BOJIOYCHUU MPOUCXOAUT [0 : e
M3MEHEHHE MJIaCTUYECKUX CBOMCTB METasia: OH ynpquﬂeTc;I (HaKJIenbIBaeTCs), CprKTypa
€ro M3MEHSETCS, 3€pHA MeTajyla WM3MEJIbYaloTCs B HAIPABICHUM BOJOYEHUS, TO €CTh
oOpazyetcst TekcTypa. CHATHE «HAKJIENay U MOJyYeHUE MSATKON MPOBOJIOKH, JOCTUTACTCS
HarpeBOM MeTailla JI0 ONPENEJICHHONW TEMIEPATYyphl, BBIICPKKON B TEUEHUE 3aJaHHOTO
BPEMEHU U OXJIAKIAOIIEH KOMHATHOU TeMneparypsl. [Ipu 3ToM MeTani CHOBa CTAHOBUTCS
MJIACTUYHBIM.

Tepmuueckas oOpaboTka MeTasia,
pAd  KOTOPOM €My  BO3BPaIlAKOTCS
MepBOHAYANIbHBIC CBOMCTBA, HA3bIBACTCS
oTxuroM. Temreparypa U JJIUTEIbHOCTD
OT)KWTA 3aBUCST OT CBOWMCTB M pa3MEpOB
MPOBOJIOKU. /{7151 TperoxpaHeHust MeTHOM
MIPOBOJIOKK OT OKHUCJIEHUSI €€ OTKUT
MPOU3BOJAT B CIHEHHAIBHBIX MAPOBBIX
WJIY BAKYYMHBIX T€Yax.

I[IBX mnmactukar B TIpaHyJax.
Marepuan sl HAHECEHHS! W3OJSLHH U
000JIOYKH. [ToMBUHMITXTOPUTHBIN
MJIACTUKAT, TIPUMEHSEMbIN B KaOeIbHOM
MPOMBIIUIEHHOCTH, TPEJICTaBiIsgeT COOOM CMeCh  MOJUBUHWIXJIOPUAHOW  CMOJIBI
(MOMMBUHUIIXJIOPUIA),  MOJy4YaeMOW  MOJMMEpHU3AlMe  XJIOPUCTOr0  BUHWIA  C
macTuukaropaMu, CTabUIM3aTOPAMU, HATTOJHUTEISIMU U IPYTUMHU KOMITOHEHTAMHU.

DOKCTpY3UOHHAsl JIMHMS. Arperar g HaJIOKEHUS H30JSUMU U O0O0JIOUEK U3
mactMacc. C OTHA0IIEro yCTPONCTBA MPOBOJIOKA, CKPYUYEHHAs JKUJIA WM 3arO0TOBKA MO
000JI0YKY TIOCTYIAeT B T'OJIOBKY JKCTpynaepa. TopMo3HOE NMpHCHOCOOJIEHHE OTAAIOIIETrO
YCTPOMCTBA CIIYKUT JIJIsi TIOCTOSSHHOTO HATSKCHUS JKUJIBI U MPEOTBPAEHUS PACKPYTKU
OapabaHa WM KaTyIIKA C TPOBOJIOKOM TpPH OCTAHOBKE arperara WM yMEHBIIICHUU
CKOPOCTH 3KCTPY3HUHU.

CHauasia rpaHyJibl IJIACTUKATA PACIJIABIIAIOTCA B IIHEKE 10 OJAHOPOAHON Macchl, B
CaMOl r0JIOBKE SKCTPYJiepa pacIljiaBlIeHHAas MJIaCTMAcca BbIJABIMBAETCS YEPE3 KOJIBIIEBOM
3a30p MEXKIYy IOPHOM U MaTpHUIIeH B BUEC 000JIOYKY 1 HAKJIAILIBAETCS HA MPOBOJ. Tak ke
nepes TOJIOBKOM HSKCTpyAepa YCTAHABIMBAIOT YCTPOWCTBO [JIsi IOJOTPEBA KHJIbI




ANEKTPUUYECKUM TOKOM 4Y€pe3 CUCTEMY
pPOJIMKOB, HA  KOTOpbIE  MOJAETCS
HeoOxoauMoe Hanpsbkenue. Harperas
a0 100-150°C xwma mnocTynaer B
TOJIOBKY IKCTpYJiepa.

[locne HaHeceHUsT H3OJISINH,
kabenb TMojaeTrcs Ha pa3OyXTOBKY.
3nece ke oH npoxoaut OTK wu
yIaKOBBIBAETCHS.

[Ipumenenue IPOAYKIINU.
OcHoBHas Mmacca BBIITYCKAaE€MBbIX
Kabenei npeHa3HaYCHa TUTST
pacnpeneneHust 3yeKTpodHepruu. Kak
MPaBUIIO, peub UAET O MpoMmbinuieHHOW yacTtoTe 50’1, HO ¢ HampspkeHueM oT 110xB B
PETHOHAIBHBIX PACIPEACTUTEIbHBIX CETSAX JIO MPHUBBIYHBIX PAJOBOMY MOTPEOUTENIO
220/380B, mpucyTcTByIOmMX B JoMax M kBaptupax. OOiacTb NpUMEHEHUs Kades
KOHKPETHON MAapKW BCErjJa yKa3blBA€TCSd B CTaHAAPTE WM TEXHUYECKUX YCIOBUSX, IO
KOTOPBIM OH MPOU3BOAUTCH. = 1 I

[logBony ~ DJIEKTPO3HEPrUU K '
00BEKTaM U paclipe/ielieHue €€ MEexIy

pa3IMYHbIMU HOTPEOUTENIMU
HEBO3MOXKHBI 0€3 MpUMEHEeHHUs1 kabemneit
pa3IM4HOTO Ha3HAYEHUS u
KOHCTPYKIIUH. K Ka0eIbHO-

MPOBOJAHUKOBOM MPOIYKIIUH OTHOCST
MpoBOJa, KaOeau W IIHYpbl, HTPUYEM
OJTHO3HAYHOTO pa3/elIeHUs] Ha YPOBHE
CTaHJapTa MEXAY HUMH HE CYIIECTBYET.
st paznuyHbix cdep HCIOIb30BaAHUS
OHM MOTYT OBITb TOJOOpaHBI TIO
KOJIMYECTBY >KWJ, YPOBHIO 3alllUThl OT
MEXaHUYECKUX M KIMMATHYECKUX
BO3/JICHCTBUI, BO3MOXHOCTU IPOKJIAJAKU
B 3eMJie, MO BO3AYyXY WJIM IOJ BOJOM,
MIPUMEHUMOCTH TUTST (PR
AIEKTPOIHEPTHUH K MOJABMXKHBIM o0bekTaM. [IpoBona [TPKA, HPKT I[IBKB Heo6xo1umbl
I TPOM3BOJACTBA  TEILIOMPHOOPOB, r - '
ANEKTPOIUIUT,  CYIIMWJIBHBIX  Kamep, / Tz
OCBETHUTEIIBHON ammapaTypsl, a -
TaK>Ke IPU MOHTaXKE JIEKTPOIPOBOJIKH B
0aHsX, cayHax, AJEKTPOKaMUHAX
AKTyanpHOCTh MpPOU3BOACTBA. B
HaCTOsIIee BpeMsI MPEANPUATUS
Ka0enbHON IPOMBIIIIIEHHOCTH
NPEJICTaBISIOT OJHY U3 JUHAMUYHO
pa3BUBAIOIINXCS MHBECTUIIMOHHO
MPUBJIEKATENbHBIX OTpaciiedl MAalIMHOCTPOCHHA. 3a TOCIEAHHE YEThpe ToAa o0beM
MIPOU3BOICTBA KAOENbHBIX U3ENHM yBeIUUuics B 1,6 pa3a, 4TO 3HAYUTENIHHO BBIIIE TEMIIOB




pocTa MO TPOMBINUICHHOCTH B IeEJOM. B pesynbTate KaOeiabHas MPOMBINUICHHOCTH B
Poccun pazBuBaercst 60siee BBICOKMMH TEMIIAMH, Y€M MTPOU3BOJICTBO Kabelel U MpoOBOIOB
B Mupe U B EBporie, B 4aCTHOCTH, MO TE€MIIaM pPOCTa Mbl yCTymaem ToJibko Kurtawo u
Mekcuke.

Nmropro3amenienre TpoayKUuMd. B pesynapTaTe aHanu3a pblHKa KaOelbHOMN
MIPOMBIIIUIEHHOCTH B Poccru, MOXKHO cienath BBIBOABI 00 OTCYTCTBUU Ha OT€UECTBEHHOM
PBIHKE HEKOTOPBIX BHUJIOB KabOelsied, BKJIOYasi Kabellb Ha CBEPXBBICOKOE HAMPSIKEHUE U
kabenb Uil MOJABOAHOW MpOKIaAKUd. B pamkax mnpoBefeHust oOImIeHd MOJUTUKU TIO
MMIIOPTO3aMEIICHUIO, OJUH U3 KPYHNHEHIIMX B MHUpPE NPOU3BOAUTENECH aTIOMUHUS
uHBectupyer 250 MuH pyOneil B MPOM3BOACTBO HMHHOBALIMOHHOTO Marepuaia s
KaOEJNbHOM MPOMBIIIIEHHOCTH — BBICOKOJUCIIEPCHOTO  OCaXKJIEHHOTO THIPOKCH]IA
amoMuHusg, Kpatko ero  HaspBaroT (BOI'A). C  ydyetoMm  HE0oOXOAMMOCTH
MMIIOPTO3aMEIICHUS B BBICOKOTEXHOJOTHYHBIX O00JACTAX CO3JaHUE OTEUYECTBEHHOMU
TexHozoruu npousBojictBa BOI'A siBnsieTcst 0co0eHHO akTyalibHBIM. Kpome Toro, Hu3kas
ce0EeCTOMMOCTh IPOM3BOACTBA MaTepHaa OOECHEYUT €ro KOHKYPEHTOCIIOCOOHOCTh HE
TOJIKO Ha POCCUHCKOM pbIHKE. B 11e710M MMIiopro3amenienne KadeabHOM MPOIYyKIUU B
Poccun mMeer psig mpeuMyIECTB: SKOHOMHUSI Ha TPAHCHOPTHBIX pacxoJax, YMEHBbIICHUE
[IEHbI MPUOOPETaeMOro TOBapa, CHWYKEHHWE CPOKOB MOCTABKU MPOJYKIIMU WM OKa3aHUs
yCIIYT, TIOBBIINIEHUE OTBETCTBEHHOCTH MPOU3BOJIUTENS, (OpMUpOBaHHE MAPTHEPCKUX
OTHOLICHUI MEXAYy NPOM3BOJUTENIEM U TMOKyNaTeJIeM, TMOBBIIICHUE 3aHATOCTH
OTEUECTBEHHBIX PA0OUUX.

«CUBIBLOCK» — cmenosoit mamepuan evicuieii Kkamezopuu)

Mue  goBenoch  MPOXOOUTH
MIPOU3BOJICTBEHHYIO  MPAaKTUKy  Ha

MpEaNPUATUN CUBIBLOCK.

3aBog CUBIBLOCK — 3TO
MHHOBAIMOHHAs KOMITaHHS,
00OBeIUHUBIIAS B ceOe TEXHOJOTHHU
KJIaCCUYSCKOTO €BPOTICHCKOTO '
JTIOMOCTPOCHHMS u HOBEHIIIHE
TE€XHOJIOTUH B obmactn
aBTOMATH3UPOBAHHOTO

ITPOMBIIIIJICHHOTO TIPOU3BOICTBA.

[Ipennpustue Ky6ubnoxk -
PacCIOJIOKEHO Mo anapecy MockoBcKas Panaes Mabsi — crynent M-92
001aCTh, T. Eropbesck, yIL
MenaHXHUCToB

Cozmanne  Openga CUBIBLOCK Obut0  BIOXHOBJIEHO  ONBITOM — HEMEIKHX
MPOU3BOJIUTENIEH ¢ TeM, 4TOObl oOecreuuTh moTpedutenet Poccuu CTEHOBBIMU
MaTepualiaMH BBICIICH KaTeropuHu.

CUBIBLOCK — oauH u3 caMbIX MOJIOJbIX U MEPCIEKTUBHBIX OpPEHIOB CTEHOBBIX
MarepuasioB B Poccuu, KOTOpBIN 32 O4eHb KOPOTKOE BpPEMs CMOT 3aBOEBAThb JOBEpPUE U
YBAKXEHUE  OCHOBHBIX  YYaCTHHKOB  CTpPOUTENbHOro pbiHKA. B 2019  ronmy
3apog CUBIBLOCK Borien B 4nciio JUAEPOB MO MPOU3BOJICTBY Ta30CHUIMKATHBIX OJIOKOB
aBTOKJIABHOTO TBepAeHUsA B lleHTpanbHOM pervoHe Poccuu u mpoaosikaeT pacliupeHue
CBOETO NpuUcyTcTBUs B Poccun.



Bricokuit ypoBenp kauectBa mnpoaykuuu CUBIBLOCK npocturaercs 3a cuer
WCIIOJIH30BAaHUSI COOCTBEHHOW YHUKAJIBHOW TEXHOJOTHUU TMPOW3BOJCTBA U KAY€CTBEHHOTO
CBIPBA.

Tak >ke mpeanpusThe MOXKET TIOXBaCTaThCd HOBEHIIMM MPOU3BOACTBEHHBIM
obopynoBanueM. OcHoBHBIE Tpon3BoicTBeHHbIE MolTHOCTH CUBIBLOCK pacrosnoxeHsl
B TI. EropeeBck MocCKOBCKOU

obnacTu. [Ipeanpusitue
UCTIONB3YeT B TPOU3BOJCTBE
HOBeHIIHe IIPOMBIIIICHHBIE
nuauK  Kommanuu Masa Henke
(I'epmanusi) —  opHOro U3

MHUPOBBIX JUACPOB IO BBITYCKY
000pyIOBaHUS JIJIsi CTPOUTEIILHON
MIPOMBITTUICHHOCTH.
[Ipon3BoACTBEHHAs  MOIIHOCTH
muaun coctaBiger 500 TeIc. M3
MPOAYKIIMK B TOJA, CYyTOYHAs
BbIpaboTKa npoaykuuu — 1 500 m3.

Bricokoe Ka4eCTBO npoaykiuu CUBIBLOCK sBnsercs ee TJIaBHBIM
npeumMyiiectBoM. CTporuid KOHTpPOJIb Ha KaXIOM OJTale IIPOM3BOJCTBA ITO3BOJISET
obecrieunBaTh MOKyINaTejleld YHUKAJIbHBIMUA Ta30CHUIMKATHBIMH OJIOKAMHU aBTOKJIABHOTO
TBepaeHusA. [azobetonnbiemm rTasocwiukatable O0j0ku CUBIBLOCK npencrabnsroT
co0olt pe3ynbTaT KPOTOTIUBON U
ClaXEHHOW  paboThl  BEAYLIUX

CIIEIIHAIMCTOB oTpaciu
aBTOKJIaBHOT'O ra3o0eToHa.
Kaxnpii  sranm mpousBOACTBA
TIIATEILHO KOHTPOJIUPYETCS

COBPEMEHHOW IPOU3BOJICTBEHHOMN
naboparopueii. Bcs  nmHelika
MPOAYKIIUHU CUBIBLOCK
COOTBETCTBYET OTpacCIEBbIM
cranaaptam u TpedboBanusm ['OCT
31360-2007 u I'OCT 31359-2007,
9TO TIOATBEPXKIACTCS CcepTU(UKATAMU COOTBETCTBUSA, TPOTOKOJIAMH HCIBITAHUN U
OT3bIBAMH MOTpEOUTETIEH.

HoBeifimyue  TEXHONOTMM  MPOM3BOJACTBA  JAlOT  TPaBO  MPUMEHHTH K
npoaykiuun CUBIBLOCK TepMyuH MHHOBAITMOHHOTO CTPOWTEIBHOTO Marepuaja, Bellb
razocmmkatHeie 0710k CUBIBLOCK BoOpanu B ceOst Bce ydInve CBOWCTBA OeTOHA W
CHJIMKaTa. JTO W MPOYHOCTh KaMHS, U BBICOKOTOYHAsI reoMeTpusi (hOpMbI, U HAJEKHOCTh
UCTIONIb30BaHUSI B CYpPOBBIX  KIMMAaTHYEeCKMX  ycioBuax. OJHaKO  TOUCTHUHE
WHHOBAIIMOHHBIM BBITYCKAa€MbI€ M3JIEIHS JIETAI0T COBOKYITHOCTh KaueCTB, MPHUCYIINX KaK
KOHCTPYKIITMOHHBIM, TaK W TEIUIOM3OJSAIMOHHBIM MatepuaiaMm. bmaromaps mopuctoi
SYEUCTON CTPYKTYpe, MpUoOpeTaeMoil B mpoliecce MpOou3BOACTBA, OJOKM UMEIOT HU3KYIO
TETJIOMPOBOAHOCTD, XOPOIIYIO TETI03()(PEKTUBHOCTD U MapOMPOHUIIAEMOCTh. JlOTIOTHSIET
BCE TMEPEUYNCIICHHBIE MPEUMYIIECTBA BBICOKAS OTHECTOMKOCTh, O€30MacHOCTh U
HKOJOTUYHOCTb.




Ha mpeanpusitun KyOubnox — maia momydenust s4encToro 0JI0Ka HCIONB3YIOT
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KJIACCUYECKYI0 OETOHHYIO CMECh
C J00aBJIGHHMEM  HEKOTOPBIX
cnenupUIeckuXx KOMITOHEHTOB.
U tak B cocTaB pacTBOpa BXOUT:
Iecok - ppakuun makcumym 2.1
MUJUTUMETPOB, 0€3 BKIIIOUCHUS
riiHbl (okono 20-40% B Macce
Marepuana). H3Bectb - i
MPOXOXKJICHUS  PEAKIUU C
nosiBjieHreM mop (B ooneme 1-
5%). HemenT - Mapxu M400 umm ———
M500 (50-70% ot o6rieii Macchl Ans nepevewexin
coctaBa). Uncrast Boaa - o0beM
PETYIUPYETCS B 3aBUCUMOCTH OT
1esei. AJIlOMUHeBasi MyApa - IMEHHO OHA OTBEYAET 3a MOsIBJIEHUE MOP (B COCTaBE JOJIKHO
obITh 0.04-0.09%). CnenuajabHble H00aBKH - BBOJISTCS B PAacTBOP OIMIMOHAIBHO (HE
00s13aTeNbHBI), CIIOCOOCTBYIOT YIIYUIIICHHUIO MIOKa3aTesel MaTepuana, yCKOpSIIOT TBEpICHHE
U T.JI.

PeuienToB A1 mpoun3Bo/ICTBa Ta300€TOHHBIX OJIOKOB CYIIECTBYET MHOKECTBO, BO
MHOTOM T0I00p COCTaBa 3aBUCUT OT MCIIOJIb3yeMOT0 000pyA0BaHUs, METO/IA.

Bnauwane matepuan 1yist ChIpbsi TPOXOINUT H3METBYCHHE B IIAPOBBIX MeNIbHUIIAX. Ero
TPaHCIIOPTUPOBKY OOECIIEUMBAET JICHTOUHBIN KOHBelep. [lanee Bce MaTepuanbl OTACITHHO
B3BEIIUBAIOTCS M OTIPABJISIOTCS HA JO3WPOBAHHUE ITHEKOBBIM KOHBEHEPOM, ITOCJIE YEero
MePEMEIINBAIOTCS BRICOKOCKOPOCTHBIM ABUTaTeNIeM. [lepemenieHHas cMech 3aIiMBaeTCs B
dbopMBI Yepe3 BBITYCKHOE OTBepcTHe. DOpPMBI TMEPEMEMIA0T ¢ TOMOIIBI0 MMAPOMHBIX
TEJSKEK B 30HY 3acThiBaHms. Jlanee (GopMbl TepemnaroTcss MAHHUMYJIATOPOM C pPEeUHOM
nepenavyeil Ha peIbCOBbIE TENEKKH, cama (hopMa BO3BPAIIAETCS MAHUITYJIITOPOM Ha MECTO,
/I CMa3bIBAETCS CMA3bIBAIOIICH MalTuHOM. MaccuB Ha TeNexkKKe MPOXOIUT uepe3 OOKOBYIO
pe3ky. CraHok st OOKOBOW pE3KH O0EeCredyrBaeT HEMPEPhIBHOE IEPEKIIOUCHUE
(bpe3epHOro MHCTPYMEHTA, YTO MOBBIMAET 3P PEeKTUBHOCTD paboThl 00opyaoBaHus. [locie
MacCHB TEpEeMeENIaeTcsl Ha BEPTUKAIBHYIO PE3KY, KOTOpasi COCTOMT M3 KOJIOH 13 rpymi.
Bonbioe xkonmMuecTBO KOJIOH MO3BOJISIET M30€KaTh OCAIKU, TPEIIMH U IPYruX AePEKTOB
P pe3Ke TOHKUX TaHEJeH.

[ToBEpXHOCTHBI ~ MYyCOD

OYHIIAeTCS c ITOMOIIIBIO
aBTOMAaTHYECKOTO

BO3yXOOUYHUCTUTES. Bce
OTXOJIbI cobuparoTcs B
3aKpBITHIM OacCelH i pacTBOpa
n MepEeMeIINBaIOTCS IS

IAJILHEUIIIETO MIPOU3BOJCTBA.
Maccus e TpaHCIIOPTUPYETCS B
MAPOBYIO TEJIEKKY M IPOXOIUT
COpPTUPOBKY, OTKyJla
OTIPABIISAECTCA B I1€Yb ISl 3aBEPLICHUS NU3TOTOBJICHUS.

[IpeumymiecTBa W BBICOKAs 3KOJIOrMYEcKas O€30MaCHOCTh MPOIYKUUU. Muposas
[IPAKTHKA Pa3BUTUSl CTPOUTENIHCTBA MpUBEIa K HEOOXOAUMOCTH MOUCKA MPUHIUIHAIBHO




HOBBIX MaTepuaioB. Pazymeercs, COBpeMEHHbIE 3JJaHUs JOJDKHBI OBITh JOJTOBEYHBIMUA U
HaJIS)KHBIMH, YIOTHBIMH U TTUTBIMH, KPACUBBIMHU M SKOJIOTHYECKU Oe30macHbIMA. [Ipu 3TOM
K CTPOUTEIBHBIM MaTepHallaM NpeIbsBIseTCS TpeOOBaHUS MPOCTOTHI U JIOCTYMHOCTU
MIPUMEHECHMUSL.

Bo Bpemsi MNpakTUKH MBI
MIPOU3BOJWIIA PEMOHT IIAPOBOM
MEJIbHUIIBI, TO €cTh Dpe3epoBka
MJIOCKOCTEH mpuieranus (ania
u Kpblkd Ha Bbie3ze. LllapoBas
MEJIbHUI[A ~ WCIOJB3YeTCs IS
M3MEIbUYCHUS ICOHS

Ha  TopueBoii  creHke
OapabaHa MEJTLHUIIBI u
npuieraromeid (ConpsiKeHHOM) ¢
HAM  OTBETHOM  KpPBIIMIKOM C
3arpy304HOM CTOPOHBI
o0Opa3oBa’ics TIIyOOKHI MEXaHHUUECKUI U3HOC U 3aUpbl TITyOUHOU 710 20 MM.

[lepBbIM 3TaroM KOMIUIEKCA PEMOHTHBIX pabOT, Ha MECTO TMOJIOMKH OTIIPABIISUICS
Halll TJIaBHBIA MEXAHUK W MBI, JUIsl IPOBEACHUS] AUATHOCTUKUA U ONPEACIICHUS METOJIUKHU
BOCCTaHOBJICHUS (hJIaHIa ¥ KPBIIIKUA MIAPOBON METBHUIIBI.

[Tocne cornacoBaHus M OMpeAeNieHUs MOpsiaka padOT HAYMHAETCS IOJrOTOBKA
(bpe3epHBIX CTAHKOB, TPOPA0OTKA U U3TOTOBJICHUE COMYTCTBYIOIIEH OCHACTKH.

Pemonm wiapoeoii menvHUYbl 6bINOAHAIU NO cnedyromeu MexXHON02UU:

1. PeMOHT IIApOBO MEILHUIBI p—
MPOU3BOJIMIICS  HA (bpezepHbIX
craukoB ¢ UYIIY npu nomomu

CBEPXTOYHOTO re0JIe3UYECKOro

KOHTPOJIS;

2. YepHoBas MEXaHUYECKas

oOpaboTka MTOBPEXKICHHBIX

MJIOCKOCTEW Tmpuieranust (CHATHE

MOBPEXKIECHHOU IMOBEPXHOCTHU

MeTaJlJla W  TOATOTOBKA MO

HaIlIaBKY);

3. HamnaBka cnenuanbHO MOJ00paHHOTO MaTepuaia ¢ BhIAECP)KMBAHUEM TeMIIEPaTypHOTO
pexUMa;

4. YucroBas (pe3epoBKa COMPATa€MbIX MMOBEPXHOCTEH B 3a/JlaHHbIE €OMETPUUYECKUE
MTapaMeTpbl U U3TOTOBJIEHUE TEXHOJIOTMYECKOTO Ma3a MO/ YIUIOTHSONN KIYT;
5. Ilo OKOHYaHUIO BOCCTAHOBUTEIBHBIX PA0OT MPOBOUIN KOHTPOJIb.

Pa3pemure npemsioxuts Bam mocMoTpeTh HEOOIBIION (PMIABM TIPO MPOU3BOJCTBO
ra30CUIIMKATHBIX OJIOKOB.

B 3akimouenue xotenoch Obl CKa3aTh HECKOJBKO CIOB O TOM, YTO MOJYYEHHbBIC B
TEXHUKYME 3HAHHUSI 10 TEXHOJOTHUYECKOMY OOOPYIOBAHHUIO, MOHTaXYy, TEXHHUYECKON
MEXaHMKH ITPUTOIUIIMCh HaM Ha IIPAKTHUKE.



«Boccmanoenenue oemaneii KOMRO3UYUOHHbBIMU mamepuaiamu)

B wHameit ctpane OGombinoe
BHAMaHUE YACISACTCS  TOBBIIICHUIO
TEXHHYECKOTO  YPOBHS  TEXHHUKH
yTeM €€ PeMOHTa M MOJCPHU3AIINH.
MoiepHH3UpOBaHHAS TEXHHUKA
UMEeT, TIepe/l HOBOM, MPEUMYIIIECTBA
1o IICHE, MPOU3BOIAMTEIBHOCTH, a B

HEKOTOPBIX clTydasx U 1o
HAJC)KHOCTH, YPOBHIO
KOM(pOPTHOCTH.

UToOBI MOBBICUTH HAAECKHOCTH
MOJIEPHU3UPOBAHHBIX MAIIWH HY>KHO
UCIIOJIb30BaTh 00JIee COBEPILECHHBIE
Marepuainbl. bonbime BO3MOXHOCTH
MOBBIIICHUSA pecypca
BOCCTAHOBJICHHBIX JETAIE TpU MOAEPHU3ALNU MAIIMHOCTPOUTEIIBHON TEXHUKH
OTKPBIBAIOT TEXHOJOTUM HAHECEHUs YIPOYHSAIOIIUX MOKPBITHH, B TOM YHUCIE
KOMIIO3UIIMOHHBIEC, KOTOPhIE OOECIEUUBAIOT MPU PEMOHTE MOBBIIIEHUE JOJTOBEYHOCTH
OTJIETIbHBIX COOPOYHBIX €IUHUI] U MAIIIUH B I[EJIOM.

KoMrmo3unronnsle  maTtepuaibl  (KOMIO3UTBI) — O3TO  MHOTOKOMIIOHEHTHBIE
MaTepHuabl, COCTOSIINE, KaK MPaBUIIO, U3 IJIACTUYHOW OCHOBBI (MAaTPHUIIbI), ApMUPOBAHHON
HAIOJIHUTEIISIMU, 00JIaAaIONMMU BBICOKOM MPOYHOCTHIO, KECTKOCThIO U T.1. CoueraHue
ATUX Pa3HOPOAHBIX BEIIECTB IIPUBOJIUT K CO3/IAHUIO HOBOT'O MaTepHraja, CBOMCTBA KOTOPOro
KOJIMYECTBEHHO Y KQUECTBEHHO OTJIMYAIOTCA OT CBOMCTB KAXKJI0T0 U3 €r0 COCTABIIAIOIINX.

Bappupys coctaB MaTpuIlpl 1 HAIOJIHUTEIISA, ©X COOTHOLIEHUE TOIYYAOT IIIUPOKUN
CIIEKTp MaTepuajoB ¢ TpeOyeMbIM HAOOpPOM CBONCTB. MHOTHE KOMIIO3UTHI MPEBOCXOIST
TPaJUIIMOHHBIC MATEPUAJIBI U CILIABHI 10 CBOUM MEXAHUYECKHUM CBOMCTBAM U B TO K€ BPEMS
oHM Jerde. Vcrnosib30BaHHE KOMIIO3UTOB OOBIYHO TMO3BOJISIET YMEHBIIUTH MAacCy
KOHCTPYKIIMM TIPU COXPAHCHUU WJIM YJIYUIICHUHW €€ MEXAaHUYECKHX XapakTepucTuk. B
PEMOHTHBIX, BOCCTAHOBUTEIBHBIX pad0Tax, a TaK K€ BO BCEX MPOU3BOJICTBEHHBIX OTPACIISIX
KOMIO3UIIMOHHBIE MaTepHualbl MPUOOPENH MIMPOKOE PACHPOCTPAHEHHUE U 3aHUMAIOT OJTHO
U3 JIMUPYIOIIUX MECT B COCTaBE KOHCTPYKITUI TEXHUYECKUX 00beKTOB. [IpakTudecku s
JTOOBIX BOCCTAaHOBHUTENBHBIX PAOOT HMMEIOTCS KOMIIO3UTHI HA OCHOBE IOJMMEPHBIX
MAaTEPHUAJIOB.

Meramionosumepsl NpeaHA3HAYEHBl JJIsi PEMOHTAa B CTAlMOHAPHBIX YCJIOBUAX
JieTajieil MalvH U 000PYI0BaHUS, YCIICIITHO MPUMEHSIOTCS JUTsl COSTUHEHUS Pa3HOPOTHBIX
MaTepuaioB. B peMOHTHOM TPOU3BOJICTBE PEKOMEHAYIOTCS JUIsl yCTpaHEeHUs HePEKTOB
KOPIYCHBIX JeTasie wiu Opaka JuTbs (TIOPUCTOCTH, DPAKOBWH), a TaK Ke JUIs
BOCCTAHOBJIEHUSI TOCAJOYHBIX MECT HAa BaJly M KOpIyca arperara, BOCCTAHOBJICHUS
PEe3bOOBBIX, IMITTOHOYHBIX, (PIIAHIIEBBIX U IIJTUIIEBBIX COSAMHEHUN, BOCCTAHOBJICHUS BaJIOB B
MOJIIUITHUKOBBIX COEAUHECHUSIX.

Hcnonb30BaHWEe METALIONOIMMEPOB MO3BOJIAECT 3aMEHUTh TPAJULIMOHHBIE METOMbI
coeIMHEHUs (CBapKy, MaiKy, KJIEMKY) «XOJOJHON CBAPKOW» OCHOBHBIMHU JOCTOMHCTBAMHU
KOTOPOW SIBJIAETCSA: BBICOKAs TEXHOJIOTUYHOCTh W MPOCTOTa MNPUTOTOBJIIEHUS CMECH,
MIPOBEICHNUE CPOYHOI'0 PEMOHTA B TEUEHUU KOPOTKOTI'O BPEMEHHM, BBIIIOJIHECHHUS PEMOHTA B
MOJIEBBIX YCIIOBUSAX 0€3 MPUMEHEHHS CIEIIMATBbHON OCHACTKY U MHCTPYMEHTA.

IlInxoBa BajieHTHHA AJIeKCaHAPOBHA —
npenojiaBaresib NpodecCuOHaIBLHOTO UK




«000 «PocTypllnacm» — naoedxcHuwlii nRPOU300uUmelb U NOCHMABULUK
noaumepHvlx mpyo u umunzoe»

Komnanus 000
«PocTypllmact» (000 «PTII»)
OCHOBaHa B 2005 romy, Kak
MPOU3BOJACTBEHHAS  KOMITAHHUS  TI0
BBIITYCKY  TOJIMMEPHBIX TPyO U
dbutuHrOB s HyXa Poccuiickoro u
3apyOEKHBIX PHIHKOB. 3aBOI KOMIIAaHUHU
HaXoguTcsi B MOCKOBCKOM 00J1acTH,
EroprseBckom parione, a. Jleneuu, rae B
2005 romy ObUT TOCTPOEH MEPBHIH IEX U
YCTaHOBJICHA nepBas ouepeb
COBPEMEHHOTO €BPOIIEHCKOTO
o0opyJoBaHusi 1 MPOU3BOJICTBA HNBanoB Aptém — ctyaent M-92
MOJIUMEPHBIX TPYO U (PUTHUHTOB.

Bce Ttexamueckme cnemumanuctel  3aBoja OO0  «PocTypllmact» (OO0
«PTII») mpouin MOATOTOBHUTENIbHBIE M oOOydaromue Kypchl B EBpome Ha 3aBogax
MTOCTABIIUKOB OOOPY/IOBAaHUS W TOJYYWIHM COOTBETCTBYIOIIHE CEPTU(HUKATHI KavyeCTBa,
TaKke ObLIM MPUTJIANICHBI 3apyOekKHbIE CIEIUATUCTBI B JAHHOM 00JIacTH JJisi paOdoThl Ha
3aBojie. B mpomn3BoscTBE BhIpaOaTHIBAEMOW MPOAYKIIMH HCIOJIB3YIOTCS TOJIBKO JIYYINNAC
MCXOJTHBIC MaTEPHUAJIbI, COOJTFOAIOTCS BRICOYANIITE CTAHAAPTHI IIPOMU3BOICTBA I KOHTPOJIS
KadecTBa MPOTYKIIHH.

Accopmumenm @vitnyckaemoii npooyKuyuu

- TpyOel  KkKaHaIM3AIMOHHBIC W | — N
dbacoHHpIE YaCTH K  HUM U3

TOJIUTIPOTIUIIEHA st cucreM ACCOPTUMEHT BbINYCKaeMOi NPOAYKLMM

BHYTPEHHEH KaHaW3alNH JUAMETPOM
\ r 3 —
(@S .
@@

32-110 mm., \
- TpyOel u ¢acoHHblE YacTH U3 :

MOJINITPOTTAJICHA JIJIS1 CUCTEM HAPYKHOM
KaHanmu3auuu auametpom 110-200 mm.,

- TpyObl HamopHble U3 MOJUITHUIICHA [T — o pustar
HUKETNPOBANITME

[1963, 11980, 195100 auamerpom 20- e anryn

63 MM.,

- Jletanu coeAMHUTENbHBIE KOMIPECCUOHHOTO THUIIA U3 MOJUIPONUICHA HOMHUHAJIBHBIM
arametpoM oT 20 1o 110 mm.,

- TpyObl HamopHble U3 NOJHUIPONWICHA paHAoM conoiaumepa PP-R HomMuHanbHBIM
nuametpoM oT 20 1o 160 MM U coeAMHUTENBHBIE JETaIU K HUM U3 nonunponuwieHa PP-R

- TpyObl HamopHbIC W3 TOJMIIPONHIICEHA, apMHUPOBAHHBIE amtOMHUHUEBOUN (ombroii (PP-
R/AL/PP-R), HoMuHAIBHBIM aEEaMeTpoM oT 20 10 63 MMm.,

- TpyObl HamopHble W3 TOJIMIPOIKICHA apMHpOBaHHbIE, cTekiI0BOIOKHOM (PP-R/PP-R
GF/PP-R), HoMuHanpHBIM araMeTpoM oT 20 10 110 mm.

- Tpyosr PERT u3 TepMOCTOWKOTO MOJUATHIICHA HOMUHAIBHBIM JuaMeTpoM oT 16 mo 20
MM



Cuvipve, nocmynarouiee 6 Npou3600Cmaeo
Ha cerognsmuuii neHb, 3aMeHOU — T
METAJIJIOTIACTUKOBBIM TPyOaM SIBIISIIOTCSI
TpyOBI U3 cruToro nonudTuiaeHa (PEX) u
TpyOBbl M3 TOJMATUIICHA TOBBIIICHHOMN
tepmocroiikoctu (PE-RT).

Jlo HemaBHEro BpPEMEHM, IpH
MIPOU3BOJICTBE TPYO JIJISI CUCTEM «TEILIBIN
M10J1» TIPUMEHSJICS, B OCHOBHOM, CIIIMTHII
nomdTuineH PEX. Ilpu Bcex BecoMbix
MpeuMyIIecTBaX TpyO0 M3  JaHHOIO
Marepualia, OH 00JaJaeT 3HAUUTEIbHBIM
HEJI0OCTaTKOM — HEBO3MOYKHA BTOpHUYHAs IepepadoTKa.

C mosiBJICHMEM Ha PBIHKE HOBOTO 3KOJIOTMYHOTO MaTepuajia — TEPMOCTaOUIHLHOTO
nomdtuneHa PE-RT (tun 11), nonmynsipaocte PEX-TpybonpoBoioB crana cHuxkatbesa. U
ATO HE YIUBHUTEIBHO: MpH 00Jiee HU3KOW CTOMMOCTH MOroHHoro metpa Tpyosl PE-RT, ee
TEXHUYECKHUE XapaKTePUCTUKH TMPAKTUYECKU HE YCTYMalT TpyOe U3 CIHIMTOrO
noymdTUieHa. bonee Toro, Tpyost PE-RT TexHomornuHee B MPOU3ZBOJACTBE, T.K. CHIPHE
MMeeT HEOTPAaHUYECHHBIN CPOK TOJTHOCTH, JOMYCKAETCsl BTOPUYHAS IepepaboTKa ChIpbs, HET
HEOOXOJMMOCTU TPOMBIBKM JIMHEHHBIM TMOJUATHICHOM OKCTPYJIEPOB BO  BpeMs
TEXHOJOTUYECKUX OCTAHOBOK.

[TonuyTunen noeimieHHOW TepMmocToiikocT PE-RT — 3T0 3TuieH-OKTEHOBBIN
conoaumep, o0JadaroNINil YHUKAJIbHON MOJEKYJISIPHOM CTPYKTYpOH C KOHTPOJUPYEMbBIM
pacripenenieHieM OOKOBBIX II€Ned, 4YTO TMO3BOJISIET JIOCTUYL BBICOKHMX IOKa3areen
CONPOTUBJICHUSI TUJIPOCTATUYECKOMY HANPSKEHUIO B IIMPOKOM HHTEpPBAJIE TEMIIEpaTyp
skcrutyaranuu (ot —50 1o +95 °C).

Obopyoosanue, ucnoaviyemoe 6 MeEXHOI02UUECKOM  npoyecce HA  OAHHOM
npeonpuamuu, €20 HA3ZHAYEHUEe U YCMPOUCMEO

JKCTPY3MOHHAS JIMHUA s
npousBoacrea Tpyos IIBX, Takoii kak

Chbipbe, HOCTYNAKNIEE B NPOH3BOICTBO

HANODHAs ~ KaHAIM3AUMOHHAS U JUIL | <o a

KaOeTbHOM MPOKIAIKH. ﬁ‘ff -
JlaHHas JIMHUS BKJIFOYACT B ceOs: e ,{

Jeyxwnexoswiti sxcmpyoep SISZ 55/120), E Qg,

SJSZ 65/132, SJSZ 80/156 wmu SJSZ
92/188, koTopblii Hambosiee MOIXOAUT
JUTSl IPOU3BOJICTBA TPYOBI HEOOXOIUMBIX

THUMOPA3MEPOB.
Ixempy3uonnyro 2onogy mpyoer I1BX,
CIIEIIMATILHO IIPOU3BEICHHYIO o

TUIIOpa3MepaM 3aKazuuKa.
Baxyym-kanubpoeounyto 6anmy, OCHAILIEHHYIO KaauOpaTOpoM, HEOOXOAMMBIM HAOOpOM
BAKYYMHBIX U BOJISIHBIX HACOCOB, CUCTEMOW PEryaupoBKH mo X (FOPU30HTY) U MO Y
(BBICOTE).

Tanywee ycmpoiicmeo ¢ peryaupoBKOi CKOPOCTH(M/MHH) , HEOOXOIUMBIM yCUIIEM
npoTsokku nipodwtst (N). TsHyIee ycTpoicTBO MOXKET OCHAIAThCS pasIuyHON (popmoit
TSHYIIUX TPaKOB (TYCEHHIT), B 3aBUCUMOCTH OT (hOPMBI TIPODUIIS.



Ompe3noe ycmpoiicmeo C TOJIBWKHBIM CTOJIOM Jii TOYHOTO pe3a MO JJIUHE.
OTpe3Hoe yCTPONCTBO KOMIUIEKTYETCSI CTICIIHAIBHBIM HOXOM JJIsSI CHATHUS (PacKu ¢ TPYOBI.
Arperar MOXKET OCHAIIaThCS 3alUTHBIM DJKPaHOM JJIsi COXpaHEHHUs: 0e30MacHOCTH
paboTHUKOB. [IpUTECOOPHUKHN YMEHBIIAT KOHIIEHTPAIMIO OTXOA0B (CTPYKKH U IMBUIH) pe3a
B BO3/yXe€.

TepMomniacraBToMaT
(TIIA) — aBTOMaTHU3UPOBAHHASA i
WHXKEKIIMOHHO-TUThEBAasi MaIlIMHA,
NpuUMeHseMass Uil  HU3TOTOBJICHMS
JIeTaliel M3 TEPMOILIACTOB METOJI0M
JIUThA TOJ JaBjicHUEeM. B Hacrosiiee
BpeMs 0oJiee TPETH MITYYHBIX H3IACITUI
13 TOJMMEPHBIX MaTepHajIoB B MHPE
MPOM3BOJIUTCS €  HCIOJb30BAaHUEM
TEPMOILJIACTABTOMATOB. boiee

MTOJIOBUHBI HOMEHKJIATYypbl OOOPYJOBaHMS, NMPUMEHSIEMOro B IepepabOTKe IMOJUMEPOB,
MpEIHA3HAYECHO JJISI JINThA MOJ JIaBJICHUEM. TEeXHOJIOTHS JUThSl UIACATbHO COOTBETCTBYET
MacCOBOMY IPOU3BOJICTBY M3JEIUN CIOKHON (DOPMBI, BaXKHBIM TpeOOBaHHEM K KOTOPBIM
SBJISIETCS TOYHOE COOTBETCTBHE pa3zMepam. [IpoMelliuieHHOE JIUThE (TIPOMIIUTHE)
ocymectisieTcs 1o 'OCTam. HomeHknaTypa 1miacTMacCoBBIX A€Tajleid, M3TOTaBIMBAEMbIX
Ha TEpMOIUIACTaBTOMAaTax, OYEHb LIUPOKA: OT AETalled I JIETCKMX KOHCTPYKTOPOB M
UTPYIIEK 10 OOJIBIINX KOPIYCHBIX JI€TAJICH pa3IuyHON OBITOBOM TEXHUKH, a TAKXKE JIeTalen
mIacTMaccoBoit mebenu. Kaxkaplii B AeTanaeid MPOU3BOIUTCS ¢ IMIOMOIIBIO OJHOM mpecc-
(hopMBbI, 111 U3TOTOBJICHUS APYTUX JAeTaneil mpecc-hopMy 3aMeHSIOT, JJIsl U3rOTOBJICHUS
HOBBIX JIeTaJIel, KOTOPbIEC paHee HE MPOU3BOAWIKCH - U3TOTABIMBAIOT HOBYIO Mpecc-Ppopmy
C HCMOJIb30BAHUEM CTAHKOB C YHCJIOBBIM MPOTPAMMHBIM YIIPABICHUEM, U TOJHUPYIOT 10
3epKaJbHOrO 0JeCKa BHYTPEHHUE MTOBEPXHOCTH HOBOM mpecc-(hOopMBI.

OCHOBOI TEXHOJIOTUYECKOMN JIMHUU JJ1s TPOU3BOJICTBA MOJUMEPHBIX TPYO SBISAECTCS
DKCTPyIEp — MalllMHA, BBUIABJIHMBAIONIAS PACIUIABICHHYIO Maccy uepe3 (GopMyromun
MHCTPYMEHT — S3KCTPY3HOHHYIO TOJIOBKY.

Monmasic npomvli1eHHO20 000PY00BAHUA

3aBog OOO «PocTypllnact»
MOCTOSIHHO ~ Pa3BUBAETCS, BBOJSITCS
HOBBIE MoIHOCTH. B cepenune 2022
rojia OblI MOCTPOEH BTOPOM TpYyOHBIiA
IeX W Hayajgach TOATOTOBKA K
YCTaHOBKE o0opynoBaHus TU1sL
MPOM3BOJICTBA TOJMUIIPONUIICHOBBIX U
KaHaIu3alMoHHbIX TpyO. IIpoxons
MPAKTUKY MBI BUJICIIH, KakK
MPOBOIMJINCH CTPOUTEIIbHBIC u
CaHUTAPHO—TEXHUYECKHE

MEPOIPHUSITHUSL: MOHTaX
OTONUTEIILHOM, BOJIOITPOBOJTHOM,
BEHTWJIAIIMOHHOM u

IIPOTUBOIIOKAPHOU CUCTEM.
[Ton MOHTa)KOM MOHUMAIOT KOMILIEKC paboT, CBA3aHHBIX C YCTAHOBKOW U COOPKOI
000py10BaHUs HA MECTE €TI0 MOCTOSIHHOM 3KCIUTyaTaluH.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%BF%D0%BB%D0%B0%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80
https://promalp-ural.ru/uslugi/montazh-metallokonstrukcij/montazh-promyshlennogo-oborudovaniya/

MOoHTaX TPOBOIAT B COOTBETCTBUH C TEXHOJIOTHEH MOHTaXXHBIX padot. IIpu sToM
JOJKHA OBITH OOECTedYeHa YCTOMYMBOCTh, HEM3MEHHOCTD TOJIOKEHUS CMOHTHPOBAHHOU
YaCTH KOHCTPYKITMU Ha BCEX CTaIUAX MOHTa)Ka, MPOYHOCTh MPH Harpy3kax, 0€30MacHOCTh
BBITIOJTHEHUSI MOHTQ)XHBIX PadoT.

[Tepen MOHTaXXOM IKCTpYyAEpa MPOBEPSAIOT COOTBETCTBHUE (PYH1aMEHTA MACTIOPTHHIM
JTAHHBIM; COCTOSTHHE TIOBEPXHOCTEH (PyHIaMeHTa B MecTax, IJie JIODKHBI pacIoyiaratbCs
KJIMHOBBIEC OTIOPHI MJIM TTPOKJIAIKU; TPABUIIBHOE PacIoIokeHne yHIaMEHTHBIX O0JITOB, UX
JUIMHY ¥ COCTOSIHHE Pe3bObl; HaJW4YWe W NPaBUIBHOCTH OO0O3HAYECHHS MPOJOJbHBIX U
MOINEPEYHBIX OCEH, BBICOTHBIX OTMETOK M HYMEpAIlUU PETEPOB.

DKCTpyJAep ¥ BaHHBI KaMHOPYIOTCS TIO 3apaHee TMOJATOTOBICHHOMY IUIaHY |
YCTaHABIMBAIOTCS HAa KapKac, KOTOPHIH (PUKCHPYIOT HAa MECTE, MMPOU3BOAUTCS IMOJATOHKA
o0OpyZOBaHUS TI0O pa3MEeTKe U TMPOKIAAKa CHCTEMbl OXJIAKICHUS JJIS BaHH.
[loaroraBnuBaOT OMOPHI U MPOU3BOAAT MalKy TpyO paszHoro nuamerpa: 63, 75, 90, 110,
JUTSI TIOZIa9M ¥ BO3BpaTa BOJIBI, TPYOBI MAJIOTO JUaMETpa ISl MOAKITI0UEHUS BO3TyXa, TTOCIIe
3aBEpIIECHUS MOHTaXKA MPUCTYIAIOT K MyCKOHAIaJ0YHbIM paboTam.

Ha npakTrke Mbl 3aKpeniv 3HaHUS 110 TUCLUIUIMHAM U MOAYJISIM: TUAPABINYECKHE
M TIHEBMAaTHYECKHUE CHUCTEMbI, OpraHu3aluds MOHTAXKHBIX M HAJIAJOYHBIX paldOT
MIPOMBIIIUIEHHOT'O 000PY10BaHUS.

«Kauecmeo wioxkonaoa — eOUHCmeeHHan 2apanmus
ycnexa ¢haopuxu «lloveoa)

MsHue JIOBHJIOCH MIPOXOJIUTH
MIPOU3BOICTBEHHYTO MIPAKTUKY Ha
koHauTepckoit  (dabpuke ,IloGema™.
Ceituac s pacckaxy Bam o (aOpuke, HO
CHayaJla HEMHOTO O IIIOKOJIaJi¢ U €ro
HCTOPUHU.

brnaromapss 0coObIM  BKYCOBBIM
KauecTBaM M BBICOKOM JHEPreTHYECKOU
IIEHHOCTH, KOHIUTEPCKUE W3MAENIUs TO0
MpaBy OJHM W3 CaMbIX MOIMYJISPHBIX U
BOCTPEOOBAHHBIX  CPEIW  MPOIYKTOB
MUIIEBON TPOMBIIIEHHOCTH BO BCEM

mupe. K OCHOBHBIM  KOHAMTEPCKUM ‘ PsamenneB Jdanumia — ctynent M-92
U3ICITHSIM OTHOCSIT KOH(ETHI

(moxonagHbIe, MapMeNagHble U KapaMmenbHbIe), Badiu, MacTuia, MeYeHbE W MPSTHUKH, a
TaKKe OMCKBUTBI, MUPOXKHBIC U TOPTHL. | e J‘ =1 Db Ty /4
Bce aTr u3nenus mosiBUIIMCH 32 MHOTO JIET ‘\’,?‘ & ‘

10 pa3BUTHSA KOHIUTEPCKON : '

MPOMBINIUICHHOCTH, KaXJ0€ W3 HHUX
oOnagaeT CBOeH JaBHEH NCTOPUEH.

CampiM MOMYJISIPHBIM
KOHJIUTEPCKUM H3JEIHEeM TI0 TIpaBy
CUHMTAeTCs MIOKOJa[. B Buae TIMTKUA OH
ctaj nmpou3BoauThes B XIX Beke.

Korna B Tomnmanguu wu3obpenu
THIpaBIMYECKUA  Tpecc Al ee



W3TOTOBJICHUS. A TIEpBBIE IIOKOJIAMHBIE KOH(EThl TosiBUINCHL B bembrun. Mctopus
CO37aHUsI OHBIX BeChMa 3a0aBHA: aNTEKaph MBITAJICS U300PECTH CPEICTBO OT Kaluis, a B
urore coznan koHdpeTsl. Ero xeHa o0epHysia uX B 30JI0Thie 00EPTKH M Hayaja npoaaBaTh.

Ha npennpusituun «Ilobena» mMbl MpOXOAWIM MPOU3BOACTBEHHYIO MPAKTUKY, TJ€
BBIITYCKAIOT IIOKOJIaJ], KOH(ETHI, BaQuin U MapMena.

Konmutepckas ¢abpuka «I[IOBEJIA», ocnoBannas B 2000 romy, oaHa wu3
KpynHeumux B Poccun ¢abpuik, MeHCTBYIONUX Ha PBIHKE KOHAUTEPCKUX u3aenuil. Ha
JAHHBIM MOMEHT MPOJYKIMIO BbIMycKaloT 2 ¢adbpuku B MockoBckod oOmactu, UIET
CTpPOUTEILCTBO TpeTheil. dunuansl Kommnanuu yxe naeiictByroT B 32 ropomax Poccun,
¢bunnanpHas ceTh MOCTOSHHO pacmupsiercs. B Kommanum pabortator Oonee 1500
COTPYJIHUKOB.

[To pesympratam HR-6penn 2011 "Ilobenma" 3aHmMMaeT maToe MECTO B PEHTHHTE
paboToaarenel cerMeHTa "MuIeBoe MpOrU3BOICTBO" .

TpyaHO HaTH YeIOBEKa, HE TPOOOBABIIIETO B CBOSH *KM3HHU IIIOKOIa/a, IIIOKOJIaJHBIX
KOH(ET M MpoYMnx CIaJ0CTEN C ero ydyactueM. Bce Mbl OTJIIMYHO 3HAEM €llle C JIETCTBA He
TOJBKO, KaK OH BBITJIJIUT, HO U MOKEM BU3YaJIbHO OINPEIETUTD - YEPHBII 3TO IOKOJIA]] HIIA
MOJIOYHBIA, a BOT IOXBAacTaTbCAd 3HAHUSIMH O TOM, KaK MPOUCXOIUT IPOU3BOJCTBO
II0KOJIaJ1a, MOTYT J1ajieko He Bce . OCHOBY JIFOOOTO MIOKOJIa[a COCTABISIOT Kakao 000k U
Kakao Macjo, UMEHHO OT MX KauyecTBa HEMOCPEJACTBEHHBIM 00pa3oM OyneT 3aBUCETh
Ka4ueCTBO TOTOBOTO MPOAYKTA .

TexHonornyeckuit nporece
M3TOTOBJICHUSI IIOKOJIala HAYUHACTCS C
MOATOTOBKHU U 00pabOTKH Kakao 0000B.
[Ipexne BCETO, nx OYMILIAIOT,
COpTHUPYIOT U KanuOpytoT. [locie aToro
3epHa oOxapuBaroT. Ilozxke 00O
MOJBEPraloT JAPOOJICHUIO. Jlamee
KaKao-Kpymka c MTOMOIIIBIO
CHEUHUAIBHOW MAalIMHbl W3MEJIbYACTCS
110 COCTOSIHUSI KaKao TEPTOTrO.

Cnenytomuii  3Tam —  3TO , /!
MIPUTOTOBJICHUE MIOKOJagHOM Maccel. Ilo KnaccnquKOMy peuenTy FOTOBSIT ero c
WCIIOJIb30BaHUEM CaxapHOW MyApbl, CMEIIAHHON C TEPThIM Kakao M MaciioM Kakao. [Ipu
n00aBIIEHUN KaKUX-THO0 10OABOK K OCHOBHBIM MHTPEIMEHTaM, OyAb-TO apOMaTHU3aTOPHI,
YCUJIUTENU BKycCa, CTAOMIN3aTOPhI U MPOYHE, LIOKOJIa/L MPHOOPETACT CTATYC AECEPTHOIO.

Ha 3TOM TEXHOJIOTUA
MIPOU3BOJICTBA I0KOJIaa HE
3akaHunBaerca. Creaylommi stamn —
9TO  pa3KWKEHUE IIOJTyYUBLICHCS
CMECH Pa3IUYHBIMU HWHTPEIUCHTAMH.
Ha o5tom osrame  mnpowusBoautenu
HIoKoJaza  J00aBIsIOT B HETO
apoMaTu3aTopbl, MajJbMOBOE Maclo,
BuHO. Cresyer OTMETUTh, 4TO Badiy,
Kypary, H3I0M, LYyKaTbl, OpEXH
N00aBIAIOT 3HAYUTENBHO TIOKE, TMPAKTUYECKH Teped] MOMEHTOM (OPMUPOBAHUS
mokonana. [locne pazdbasieHne Maccy moanarOT KOHIUpoBaHui0. CyTh KOHITUPOBAHUS




3aKJIF0YAETCS B JUIMTEIBHOM MEPEMEIINBAHUN NOJAOTPETOM IOKOJIAIHOU Macchl.  Yacto
ATOT Iporecc JIUThes 6onee 40 yacos.

Crnenymomias  TEXHOJOTHMYECKas
CTaJus POU3BOJICTBA — (DOPMUPOBAHKE
IOKOJaaa. PacrniaBieHHBIN MIOKOIAT
3JIMBAIOT B IPUTOTOBJICHHBIEC (DOPMBEI.

[Tocne 3amuBKU ero B (GOPMBI,
OYCHb BAXHO COOJIOJATh HYXHYIO
TEMIIEPATYpPy, TpPHA  KOTOPOM  OH
MPaBUIIbHO 3aCTBIHET. ['oToBBIM
IIIOKOJIa]] YIAKOBBIBAIOT, (acyloT W
OTIIPABJISIIOT HA XPAHEHUE B CKIIAJICKHE :
IIOMEIIEHUS. Kak BUUTe, [PA3U6Ka 20paye20 wokonada no gopmam
MPOM3BOJCTBO MIOKOJIAJA — 3TO YBJIEKATEIbHEUIIINN MPOLIECC, KOTOPBIM C KAXKABIM T'OJI0OM
Bce 00Jiee YCOBEPIICHCTBYETCS M Pa3BUBAETCS, C LIEJIbIO YIOBJICTBOPUTH IIUPOKUE U
MIPUBEPEIIIMBBIE BKYCHI TOTPEOUTENCH.

Bawemy enumanuio xouy npedocmagums ¢uiabm 0 npou3eoocmee wokoiaoa

[Ipy nOpOXOXKAECHUM NPOUZBOACTBEHHOM IPAKTUKM HAM OYE€Hb IMOHPABUIIOCH
npou3BoJIcTBO. [loMMMO BO3MOXKHOCTH TMOKYIIATh BKYCHBIX KOH(ET MBI MHOTOMY
HAay4YWINCh. HanmpuMep W3ydnim JUHHIO MPOU3BO/ICTBA IOKOJIAIHBIX U3/, HAYYUIUCH
00CITy’kKUBaTh JIMHUIO OTJIMBKHU IIOKOJAJa, U3YUYWJIM MPOILECC KOHIIMPOBAHUS, YBUACIH
IAPOBYIO MEJBHHUILY, Y4YaCTBOBAJIM B BBINIOJHEHUU CPEAHEr0 PEMOHTA, HAYyYHJIUCH
CMa3bIBaTh 000pynOBaHKE. B KOHIIE BBICTYIUICHHS 51 XOUY CKa3aTh, UTO IIPAKTUKA MIOMOTJIa
MHE 3aKpeNuTh M YCOBEPIICHCTBOBATH MPOGECCHOHANbHBIC 3HAHUS, YMEHUS W HaBBIKU
MOJIyYCHHBIE B MPOIIECCE TEOPETHUUECKOTO OOYyUEHUS U TPH MPOXOKIACHUU TPAKTUK B
HAIIMX MAaCTEPCKUX.

«000 «l'apanm Cepsuc» Ha cayxcoe Komgopma
u 0e3onacHocmu HaceaeHUus»

OO0OOQ "T"apant-CepBuc" OBLIO
obOpazoBaHo B HosiOpe 2008 roma mytém
psana npeoOpa3zoBaHui OBIBILIETO

TEJICBU3MOHHO-TEXHUYECKOTO  IIEHTpA.
N3navanbHO mpoBOAWIIA  PabOTHI IO
PEMOHTY TeJIe W pajauo ammapaTypsl U
TEXHUYECKOMY OOCITY)KMBAHUIO CUCTEMBI
KOJUICKTHBHOTO  TpreMa  IH(POBOTO
teneBuaeHus (CKIIT), vo B 2019 roay no
mporpaMme mnepexoja Ha 1udpoBoe

.} ‘iv!ﬁ

TEJICBUJICHHE, HEOO0XOUMOCTh B
ucnonb3oBaHuu u odcmyxkuBanuu CKIIT
npomnajga, W OpraHu3aldd MPHUILIOCH MumieHko Ampeii — crygent M-92

OCBauBaTh HOBbIE BUBI PabOT.

Ha pansbiii MomeHt OOO '"T'apanT-CepBuc" kpoMe peMoOHTa TeneanmnapaTypbl
MPOBOJUT PAOOTHI MO YCTAHOBKE M PEMOHTY JOMO(DOHOB, CHUCTEM BUICOHAOIIOJEHUS,
YCTaHOBKE KOHIUIIMOHEPOB, OOCITYKMBaHUIO BEHTWJISALIUU, YCTAHOBKE U OOCITYKHUBaHUIO
OXPAaHHOM CHTHAJIM3ALMU B IIKOJIAX U JETCKUX CaNaXx.



B [IEpUOJL JIETHEU YKaphl
KOHJUIMOHEP CTAHOBUTCS  HACTOSIIUM
CIIACEHUEM, B CBSI3U C YEM CIUIUT-CHUCTEMBI
BCE Yalle YCTAHABJIMBAIOT B KBAapTHUPHI,
noma U opucel. OHM MOTYT HE TOJBKO
OXJIAX/aTh BO3AYX B IMOMENICHUH, HO U
OuUMIaTh, OCYIIaTh M YBIAXHATH €roO,
oOecrieunBasi  ONTUMAJbHBIA  ypOBEHb
BJIQXHOCTHU M MHUKPOKIMMAT B KOMHATe.
Hanpumep, kak:

-OHeproshHeKTUBHBIN
kouauimonep mozaenu Ballu BSAG-07HN1_17Y ¢ nmna3menHo cuctemon puimbTpanuu,
uMeeT OOJIbIITON HAOOP TMOJIE3HBIX OIIIHNNA: OXJIAKIECHHE, 000TPEB, HOYHOU PEKUM, TalMep,
CaMOJIMATHOCTHKY, aBTOPECTapT, OCYLIEHUE, BEHTWISLUIO, HOHU3ALUI0 BO31yXa, PEKUM
«Typbo» u np. OddextuBen s nomemenuid 10 21 m2. [Ipou3BOAUTENBHOCTh Ha
oxnaxnaenue — 2,1 kBT, Ha o6orpes — 2,2 kBT. I3 MUHYCOB —OTCYTCTBYET yIpaBJEHHUE C
MOOHMJIBHOTO MpHJIoXKeHHs 110 Wi-Fi.

Kosgunonep Bally BSAG-0THNT (7Y

Kak TIPaBUJIO, obuTaTesImM
MHOTOKBApPTHPHBIX  JIOMOB  IIPUXOJUTCS
pacIupsATh BO3MOKHOCTH YCTaHOBJICHHOM
10MO(OHHOM CUCTEMBI B HHIUBUYJIBHOM
MTOPSIZIKE. Mexny TEM, HMeeTCs
JOCTaTOYHOE  KOJWUYECTBO  PEIICHHH,
00Ja1aloMMX BBICOKOM THMOKOCTBIO H
MacIITadupyeMOCTHIO, a TAKKE |
3HAYUTEITLHO  TPEBOCXOMSIIUX  CBOHUX
OJTHOKBApTUPHBIX KOHKYPEHTOB B TUIaHE
o011eii 0e30MacHOCTH.

OmHuM W3  JIyYIIMX OTHOCHUTEIIBHO

|

A0

HEJIOPOTUX BUJIC0AOMOMOHOB TOI0OHOTO
THUIa 1o TpaBy cunutaerca Gate View System npousBojctBa kommanuu Commax. Bech oH
COCTOUT M3 OOJIBILIOTO YHMCJIa KOMIIOHEHTOB, a 3a OpraHM3aliio OOIIeHUs ¢ nepenadeit
KapTHHKHA B HEM OTBEYAIOT BUACOMOHUTOPHI TuHEWKU CAV.

Ha nam B3rmsan, pexkomeHayeMas MOJENIb HWMEET ONTHUMAJIbHYI0 KOH(PUTyparuio:
aynuoTpyoka u S-maroimMoBbid aucried. [loMumo CBsI3u ¢ MOABE3IHBIM OJIOKOM amnmapar
croco0eH 00ecreynTh KOHTPOJIb Ha BXOJIE€ B KBApTHUPY, a TAK)KE MO3BOJSET JKUIIbLLY, IIPU
HE0OX0AMMOCTH, OOpamaThCs 3a IMOMOIBI0 K KOHChepXkKy. B uucne npeumyinects
10MO(pOHa — BO3MOKHOCTh MOJKIIOYEHHS] OECTIPOBOIHBIX BUACOTPYOOK.

OCHOBHBI€ TUTIOCHI:

MOAKJIFOUCHHUE TIPU TTIOMOIIM BUTOM MaphI;
JIETKO UHTETPUPYETCS ¢ OOJBITMHCTBOM CUCTEM O€30MaCHOCTH;
TPHY HE3aBUCUMBIX KaHaja CBSI3U.
Munycsr:
HE 0YEHb BBICOKAsi TPOMKOCTh PEUH HA BHI3LIBHOM MAHEU;
JUTSI HEKOTOPBIX AJIEKTPO3aMKOB MOXKET HE XBATUTh MOIIHOCTH OJIOKA MMUTAHMUS.
Hatuuk noxkaporymenus moaenu Nest Protect Smoke ¢ukcupyer TouHOE Bpems u
MECTO BO3HUKHOBEHUS MTOKAPOONACHOW CUTYallMH, IPUCBAUBas €1 ONPEICIICHHBINA YPOBEHD



TPEBOTH. Bianenen u BCE
3apErUCTPUPOBAHHBIE B  MPUIIOKEHHUH -
Nest App  akkayHThl  HOJYYarOT
COOTBETCTBYIOIINUE YBEIOMIICHHUS.

[Ipu raGapurtax 13,4x13,4x3,85 cwMm
BeCUT ycTporcTBo 379 rpammoB. Kopmyc ( )
€ro M3rOTOBJIEH U3 TEPMOCTOMKOIO
IUIACTHKA M YCTOMYMB K BCKPBITHUIO. ///

JlaTuuk  crocoOeH  pearupoBaTth Ha 2 o
xecTbl. Tak, mpu JT05)KHOM cpabaThIBaHUH —
JOCTAaTOYHO COBEPUIMTH JBa B3Maxa, l\}
YTOOBl  OTKJIIOYHMTH  CHUTHAIM3AIHMIO.
Oynkuus  Steam Check u  cencop
BJIQYKHOCTH IMO3BOJISIIOT Pa3inyaTh JbIM U Map.

3a mepuoj MPOXOXKACHUS NPAKTUKH Mbl O3HAKOMHJIMCHh C TEXHOJIOTUEW BEIECHHUS
MOHTQXHBIX pPab0T ©W O0OCIYy)XKHMBAaHUEM KOHJMIIMOHEPOB, JOMO(DOHOB, JIATYUKOB
noxaporyueHus. [IpyuHuManu ydactue B pEMOHTE KOHJIUIIMOHEPOB, HaAM IMPUXOANIOCH
YCTPaHSTh:

-T€Yb BOJBl U3 KOHIMIMOHEpA: NMPUYMHA STOMY SIBJICHHIO YacTO KpOETcs B 3a0UBKe
JAPEHAXHOTO JIOTKA UM JpeHa)kHOoro nuiaHra. Heo6xoaumo pazoOpaTh BHYTpEHHUN OJIOK
Y TIIATEJIBbHO MIPOYUCTUTH APEHAKHYIO CUCTEMY,

-KOHJMIIMOHEP HE BKJIIOYAETCS: B HEKOTOPBIX CIydasX BbIXOJ HECIIOXHbIM! B nepByro
ouepeib NPOBEPSEM UCTOUYHUK MUTAHUS U padOTOCIIOCOOHOCTh MYJIbTA.

- KOHAUIIMOHEP HEKOTOPOE BpeMsl padOTAET, a 3aTEM BBIKJIIOYAETCS: IPUUHH 3[€Ch MOKET
OBITh MHOT'O: HE COOTBETCTBUE KOJIMUECTBA (PpEOHA B CUCTEME,

-IeperpeB KOMIIpeccopa, HepabOTOCIIOCOOHOCTh BEHTHIIATOPOB, 3aCOPEHHUE KAMMIUISIPHON
TpYOKH U mpoyee.

Haubonee cnoxknast mpobyiema — 3TO
HEHCIIPAaBHOCTh  JJIEKTPOHUKH.  Ecim
MIPUYMHA B DJIIEKTPOHUKE, U BbI 00JIaaeTe
HEKOTOPBIMU 3HAHHSIMHU, TO HAYMHAEM
MOUCK C Haubosiee YA3BUMBIX JeTajei:
npeloXpaHuTeneil, TpaHCHOPMaTOPOB.
Ecniu  oOHapykuBaeTcsi  CrOpEBIIHiA
MPEAOXPAHUTENH, TO HEOOXOIMMO HAUTH MPUUHUHY €r0 CTOPAaHUs U YCTPaHUTh €€ (0ObIYHO
npoOsema Kpoercsa B Bapuctope). Ecnu Takue AeiicTBUS HE Janu pe3ysbTara, TO CIeAyeT
MEePEXOUTh K ellle 0ojee CI0XKHBIM NPUYMHAM U MOApOOHEee M3ydaTh IUaTy (IMOAHBIN
MOCT, CTA0OUIIN3aTOP HANPSKEHUS, KOHJEHCATOPHI, peie).

Mano KTo 3aHUMAaeTCsl PEMOHTOM IJIaThl, B OOJNBIIMHCTBE CIy4yaeB €€ MPOCTO MEHSIOT
Ha HOBYHO. HO He Ha BCe MOIEIM KOHAMIMOHEPOB JIETKO MOYKHO €€ HauThu. TpyIHOCTH
OBIBAIOT C PpEAKUMHU (YacTO HEIOPOTrMMH) KUTAaUCKUMHM KOHJIULMOHepamu. Torna
MPUXOJUTCS PEMOHTUPOBATh IUIATY M HUCKaTh MOJAXOMSIIME JAeTanu. B HEKOTOphIX
CUTyalusiX ObIBAET pallMOHATIbHEE 3aMEHUTh BECh KOHIUITHOHED.

[Tomy4eHHBIH OMBIT 32 BpeMs MPAKTUKU MTO3BOJIUIN HAM yIiIyOUTh U 3aKPENUTh 3HAHUS
M0 JAUCHUIIMHAM: aBTOMAaTH3alvs MPOU3BOJACTBA, THEBMATUYECKUE W TUJIPABINYECKUE
CUCTEMBbI, IPOMBIIIIIEHHOE 000pYJ0BaHNEe, TH(POPMAIIMOHHBIE TEXHOJIOTUH.




«Texnuka 6e3onacnocmu npu ucnojib3oeanuu
CJ1eCAPDHO20 UHCMpDYyMeHma)

[Tpon3BoaCTBEHHAS IEATETHHOCTh
ciecapsi-peMOHTHHUKA BCJIC/ICTBUC
pa3HOOOpa3usi YCIOBUHM U XapakTepa
paboT TpeOyeT MpOSBIEHUS OCOOOU
BHUMATEILHOCTH B pabore,
BCECTOPOHHETO 3HaKOMCTBA C
00opy/noBaHUEM, KOTOPHIM TPUXOIUTCS
I0JIb30BaThCH.

Jlst BBITIOJIHCHUS
MPOM3BOJICTBEHHBIX 3aJIaHUM Cliecaplo-
PEMOHTHUKY HEOOXOIUMO TIPUMEHATH

pPa3TUYHBIN UHCTPYMEHT \
(MeXaHH3UPOBAHHEBIH, . CrxotnukoB HMBaH — ctynent M-92
ANEKTPUPUITUPOBAHHBIMN,

HHCBMaTquCKHﬁ), a TAKXKC WHCTPYMEHTBI Ciecaps-peMOHTHUKAE
HCITIOJIb30BAThH CTAHOYHOC

obopynoBaHue  JUIsi  CBEPJUJIBHBIX,
3aTOYHBIX U APYTUX paboT, pa3iIndHbIC
MPUCIIOCOOJICHHUS], MEXaHU3Mbl |
TPAHCTIOPTHO-TIOJ/bEMHBIE CPEZCTBA.

VYKa3zaHHBI XapakTep padOThI

TpeOyeT  OT  ciecaps-pEMOHTHHKA
3HAHWUU TIPABHUII TEXHUKH 0€30MacHOCTH
1 CTPOTOT0 MX COOJTFOJICHUS.
Kaxnapiit crnecapb-peMOHTHHK 00s13aH
3HaTb W CTPOrO  BBINOJHATH BCE
TpeOOBaHUS MO TEXHUKE OE30MaCHOCTH,
a aJMUHHUCTpAIUsl MPOU3BOJICTBEHHOTO
1exa, ydacTka JOJDKHa O0ecleuuTh
pabodyee MECTO BCEM HEOOXOIUMBIM W
CO3/1aBaTh HOPMAaJIbHBIC YCIIOBUS TpyAa
U1t 6e3onacHoCTH. Banmemy BHUMaHHIO
MPEIOCTABIACTCS  BUACOPOIUK 00
o0umx IpaBUJIax TEXHUKH
0€30MacHOCTH co CJIeCapHbIM
UHCTPYMCHTOM. (PH/IBM)

Sl mpoxoaun mpOU3BOACTBEHHYIO
npaktuky Ha npegnpustan - OOO
«ANTOPUTM» B JOJDKHOCTH ciecapsi-
PEMOHTHHUKA B POU3BOJICTBEHHOM IIEXE
C nomo1pro ciaecapHbIX HHCTPYMEHTOB
S IPOU3BOAMII YMCTKY, CMa3Ky U Hajaaky o0opynoBanus. [Ipu sToii pabote s mosb3oBancs
OTBEpTKaMH, ILIHMILAMH, I[UIOCKOTyOLaMHU M Jp. MHCTpyMeHTamu ciecaps. CoOironan
MpaBWjia TEXHUKUH OE30MaCHOCTU TIPU BBINOJHEHUU pabOThl, YTOOBI H30EKaATh
IIPOU3BOJCTBEHHON TPaBMbI WIIM JIETAIBHOI'O UCXO/A.




MupoHoB AJieKCaHAP
EBrenbeBuy —
rnaBHbI uHX)eHep OO0
«POSJI TPYIIID»

ActpoBa Jlugusa CeméHnoBHa —
HMupextop 'AIIOY MO
«EroppeBCKHN TEXHUKYM»




Pemienne
HAYYHO- NIPAKTHYECKOH KOH(epeH U

B pesynprare paboThl Hay4YHO - TPAKTHUECKOH KOH(MEpeHIHMH Ha TeMy: «Mos
npogeccuss — moe 0Oyoywee» 10 crneruaibHocTd 15.02.12 MoOHTax, TEeXHUYECKOE
oOCTy’)KMBaHHUE M PEMOHT MPOMBIIIJICHHOTO 000pyaoBaHUs (IO OTPACIsiM) YYaCTHHKH
KOH(EPEHIIUN PEILUITH:

1. IIpoBeneHue cucreMaTH4ECKOW pabOThl MO KOPPEKTUPOBKE COACPKAHUS y4eOHBIX
pabounx mporpaMm TEOPETUYECKOTO W TPOU3BOJCTBEHHOIO OOyUEHHUS C y4eToM
TpeOOBaHMI pbIHKA TPY/A;

2. Yyactue pabortomareneii B paboTe TOCy1apCTBEHHBIX aTTECTAIIMOHHBIX KOMHUCCHI TpH
IIPOBEJICHUH UTOTOBOM TOCYJAPCTBEHHON ATTECTALlUN;

3. Buenpenue B yueOHBIN Mpolecc KOMIBIOTEPHBIX M WH(OPMAITMOHHBIX TEXHOJIOTHH C
[ENbI0  TOJATOTOBKM  CIICMAIKCTA, OTBEYAIOIIETO COBPEMEHHBIM  TPEOOBaHUSAM
paboromarerns;

4, Pach/IpeHHe TCMATHUKH KYPCOBBIX W OJHUIUIOMHBIX IIPOCKTOB CBA3dHHBIX C
IMPAKTHYCCKHUM ITPUMCHCHHUCM,

5. IlpenocraBieHue cTyAaeHTaM MJid O3HAKOMJIEHHS TEXHHYECKYI0 M HOPMATHBHYIO
JOKYMEHTAIUIO 0 IEWCTBYIOIIEMY BEICOKOTEXHOJIOTUYHOMY 000PYOBaHUIO;

6. Opranuzaiusi CTOXUPOBKU NEJArOTUYECKUX  PAOOTHUKOB  TEXHUKyMa  JIs
O3HAKOMJICHUSI C HOBEMIIMMHU TUMAaMU  OOOPYIOBaHMUS U  TEXHOJOTHUYECKUMHU
MPOIECCAMU Ha COBPEMEHHBIX MPEINPUITHUSIX;

7. Pacmmuupenue oTpacied s MOATOTOBKM CIEIUAIUCTOB MO crenraibHoctu 15.02.12
MoHTaX, TEXHUYECKOE OOCITYy)KMBAaHWE U PEMOHT TMPOMBIILIEHHOTO 000py0BaHUs (110
OTpacCIIsIM);

8. ExeronHoe MPOBEICHUE HAYYHO-TIPAKTUYECKOW KOH(MEpPEeHIIMH TI0 HUTOTaM
MPOM3BOJCTBEHHON MPAKTUKH;

9. PeryinsipHoe IpoBeicHNE CEMUHAPCKUX 3aHSATUHN C 11eJIbI0 0000IIIEHHS U CUCTEMAaTH3alNH
3HaHUU, aHaJIM3a y4eOHO-TIPOU3BOICTBEHHOM NESATEILHOCTH CTY/ICHTOB,;

10. M3ganue mo urtoraM Hay4yHO - MpakTUyeckor koHdpepenuuu 2022 roga cOOpHUKa
JOKJIaJIOB C Pa3MELICHUs €ro Ha caiiTe 00pa30BaTEIbHOTO YUPEKACHHUS.












