


NPOMbILUNEHHOEe
obopyaoBaHue




KOoCTpyupyem 3HaeM 3/1eKTPUKY
mopenupyem B 3D 3Haem ruapaBanUKY
yepTum nporpammupyem

Kakoe npombiwneHHoe o60pyaoBaHue MOXeT ObITb pa3paboTaHO HamMu.

Camo noHATME «NpOoMbILIeHHOe 060pyA0BaHNE» OYEHDb LUMPOKO U OXBATUTb €ro
MONHOCTbIO Mbl HE B CMNAX, A3 U LLEAN TAaKOW HEe UMEEM.

XoTs nto60ih HOBbIM OMbIT PacLLEHNUBAEM KaK BbI30B caMMMm cebe n paboTaem ¢ MHTEpecom
M NOJIHOM OTAaYen.

Kakoe o0b6opynoBaHWe NPOEKTUPYEM Mbl:
YCTaHOBKM C «HY/A» AU MOAEPHU3ALMIO Y3/10B U TEXHUYECKUX QYHKLIUIA CYLLLECTBYHOLLUX:
- HacocHble yCTaHOBKM
- HamoTo4HOEe, NnepeMoTo4HOE 060pyA0BaAHME.
- JIHWM NoJAYMN PACcTBOPOB, XUAKOCTEN, MAaTEPUANOB U T.A4.
- O6opyaoBaHWe gns TECTUPOBAHWUSA NPOAYKLMUM.

ITanbl paboTbl Hag NPOEKTaMM
- NPOM3BOAMM pacyeTbl HEOBXOAMMbIX MAapPaMeTpPoB
- MpoeKTUupyem
- mogenupyem 3D
- YepTUM U coaem NaKeT AOKYMEHTaLMn

B paboTte Hag npoekTamu 0bopyao0BaHUA 3a4acTyto eCcTb 6/10KM No anekTpuke, ACYTI
rmgpaBavke, NHEBMATKME (€CM eCcTb Takas HEOHXOAMMOCTb), COXPAaHEHUIO U BEAEHUIO
6a3 AaHHbIX.




Pa3paboTka npomblwieHHOro obopyaoBaHma No 06bekTy «CTponTenbCTBo
OMbITHO-MPOMBbILIEHHOW YCTaHOBKM CUHTE3a CUHTETUYECKON HEDTU U3 NPUPOAHOIO
nonyTHOro rasa». 3aka3uuk MAO «HK «PocHedTb».

B pamKax KomaHAHOM paboTbl HaMM 6blaK pa3paboTaHbl 6 TMMNOB HACOCHbIX YCTAHOBOK M 2 TUMa 3/IEKTPOHAarpesaTesen.
3aKa3umnKy TpeboBasocb 060pyaoBaHME, KOTOPOE ByaeT BbINOAHATb GYHKLMM NO NepeKavMBaHUIO BOAHOMN COCTABIAOLLLEN,
B TOM YUCN NEPErpeToi, Npmn 3TOM OTBEYaTb BCEM HOPMATUBHbIM TpeboBaHMAM 6e30NacHOCTU U BbITb MPUrOAHbLIM

ONS SKCNAyaTaunmn B YCNOBUAX HU3KUX TEMMEPATyp Ha OTKPbITOM BO3AyXe.

dTtanbl Hawei paboTbi:

- MpoBenn HeobxoaMMble pacyeTbl: KOHCTPYKTUBHbIX MapaMeTpoB, MOLHOCTU, TOLLMHbI TENI0U30AALUU, MPOYHOCTH,
repMeTUYHOCTU, Harpy3oK dyHAameHTa 1 T.A4.

- Nogobpanu TMNOBOE B3pbiBO3alLMLLEHHOE 0bopyaoBaHMe, OTBeYaloLee 3aaBAeHHbIM TPeboBaHUAM.

- CnpoeKTupoBanu 06B8A3Ky TpybonpoBoA0B U TEMIOU30NALUIO.

- CNpoeKTMPOBaNN 3NEKTPUYECKYHO YacCTb.

- Paspabotanu ACYTN

- Cozganu 3[1 moaenn Kaskaoro a/leMeHTa KOHCTPYKLMK, CBENU UX B 06LLYIO COOPKY.

- Ha ocHoBe 34 mogenel BbIBENU NMaKeTbl YepTeXKeln 1 cneumduKkaumnii.

Moskem pa3paboTaTb NnpombliluaeHHoe obopyaoBaHue

ANnA Bac:

- MpousBecTn o60cHOBaTeNbHbIE pacyeTbl U CAENaTb BbIBOADI,
Ha OCHOBaHWUM KOTOPbIX MOXKHO BECTU NPOEKTHYIO pabory.

- Mopo6paTbh TMNOBbIE KOMMNJIEKTYIOLLME

- Pa3paboTaTb aNEeKTPUKY U aBTOMATUKY

- CNpoeKTUpOoBaTb rMAPaB/ANKY, MHEBMATUKY

- UTorom Hawe paboTbl Bcerga ABAAKOTCA NaKeTbl

yepTexei, AOKYMEHTaLUMA No 3neKTpuke n ACYTHN,

nacnopT Ha pa3paboTaHHOe o6opyaoBaHMe.

Yro e oTimyaeT paboTy Halei KoMaHAab!:

Y Hac paboTaloT OMNbITHbIE UHXXEHEPbI-KOHCTPYKTOPbI,
npowegmne atrectaumio 8 PTH no HanpasaeHuam:

- Bble3)kan Ha 3aMepbl K BaM Ha npeanpuatue, - OCHOBbI NPOMbILLIEHHOW 6e30nacHOCTH
Mbl MCNOJIb3yeM MOBEPEHHbIN MEPUTE/bHbIN - MoplwHeBble KOMMNpeccopbl, paboTatoLime Ha
WNHCTPYMEHT. B3PbIBOOMNACHbIX M BpeaHbIX ra3ax

- O6opyaoBaHuWe nog AaBjaeHnem
- NoabeMHble COOPYKEHMUSA
- KCNyaTaLma 31eKTPOYCTaHOBOK U Ap.



CKpebKoBbIN TpaHCNOPTEP 414 YrONbHOOOOraTUTENbHOTO Lexa.
3aka3uumk AO Espa3 3CMK.

Llenbto 3Toro npoekra 6bina TeXHUYECKOE YCOBEpLUEHCTBOBaHWE M pPa3paboTKa nakeTa KOHCTPYKTOPCKOM
AOKYMEHTaUUn Ana ckpebKoBoro TpaHcnopTepa.
3aKas3uMK NocTaBua 3a4auy:

- MepepaboTaThb CyLLECTBYIOLLME YEPTEKM COMNACHO
TpeboBaHuit ECKA;

- Pa3paboTaTbh OTCYTCTBYIOLLME YEPTENKU;

- MpoeKkTMpOoBaTb NPUBOAHYIO CTAHLUIO
(cywiecTBytoLLMIA peAyKTOP CHAT C MPOU3BOACTBA);

- MpoeKTMpOoBaTb NOALWMNNHNUKOBLIX Y3/10B NPUBOAHOIO
M HaTAXKHOTO Ba/10B (CyLLECTBYIOLWAA CXema He
HagexHas).

- MpoeKTMpoBaTb NPUBOA, LINHEPHbIX 3aTBOPOB;

MPUMEHUTb COBPEMEHHbIE M3HOCOCTOMKME MaTepPMabl, AOCTYMNHbIE Ha PbiHKax PO,

Ttanbl Hawei paboTbi:

- CHAMM 3amepbl ¢ 06pasLLa, KOToPbIN NPeaoCcTaBu 3aKasumK.

- CocTaBUAM NepeveHb MOKYMHbIX COBPEMEHHbBIX KOMMIEKTYOLLMX

- PazpaboTanu 3[1 mogenu Kaxaoro yssia cuctemol, cobpanm nx B ogHy obuyto cbopry

- Ha ocHoBe 3/ mogenei BbiBENU YEPTEXKN U cneundunKkaumm

- Pa3paboTanu cxemy NosTanHom 3ameHbl YacTel TpaHcnopTepa 6e3 0CTaHOBKM MPOU3BOACTBA C MCMO/Ib30BAaHMEM
BPEMEHHOM NPMUBOAHON CTaHLUMN.




YCTAHOBKA A/14 TNMPOBEPKKN BO3MOXHOCTWU OMEPEXAILLENO OTKNHOYEHUA
LLUAXTHOTIO KABENSA NPU CTYYANHOM PA3OAB/IMBAHUU ETO FTOPHOW I'IOPO,£I,Ol71.
3aka3umk 000 «Kamkabenb».

Takan YCTaHOBKa UCMNOJ/1b3YETCA B UCNbITATE/IbHbIX naﬁopaTopMﬂx AnAa TeCtTMpoBaHUA KabenbHoM npoaykuunmn, Kotopan
MUCNO/b3yeTCA B I'OpHO-,CI,O6bIBaIOLLI,EI7I NPOMbILWNEHHOCTU, B YC/IOBUAX KPUTUHECKUX M3FM63POLLI,MX Harpy3ok npun
NoBbILLIEHHOM B/1aXXHOCTU, B LlenAaxX NoAK/I0YEHUA I'IO,CI,BM)KHOI‘& LLIAXTHOM TEXHUKM.

Harpyska 294 KH Ha Kabenb co3aaeTcs C NOMOLLbIO FMAPaBAMYECKOro npecca,
€CTb BO3MOYKHOCTb PEry/IMPOBKM CKOPOCTM NEPEMELLEHNA ANA NyYLLeit
MMUTALMN €CTECTBEHHbIX YCN0BMIA 3KCMNTyaTaLmm.

BepxHAa MmaTMLa Npecca CNPOEKTUPOBaHa B BUAE KNMHA, HUXKHAA MaTpuLa
mMmeTannnyeckasn. KnmMH onyckaeTca Ha Kabesb Haxo4AawWwMICa Noa HanpaxKeHNnem
10 000 B.

MpouncxoamT TeCTMPOBaHME MO 3a43aHHbIM NapameTpam. MpegycmoTpeHa
BO3MOKHOCTb QMKCUMPOBAHUA COXPAHEHWSA AAHHbIX B MPOTOKO/IbI C MOMOLLbIO
3/IEKTPOHHOIO PErMcTpaTopa yCUani.

[na 6e3onacHocTM paboTbl TaKas yCTaHOBKA OCHalLEeHa
YCTPOMCTBOM KOHTPOAA M30AAUUN Kabens, Npu HapyLleHnn
KOTOpoW cpabaTbiBaeT aBTOMATUUYECKMIA BbIKNHOYATESNb, U
HanpsAKeHue ¢ Kabena cHUmaeTcs.

KABEJIb TECTUPYETCA NO4 HAMNPAXEHUNEM
10000 B. B C/1TYHMAE ONACHOCTW CPABOTAET
ABTOMATUKA N HATTPAXREHWE C KABEJIA
CHUMETCA.

Haw onbIT B NPOeKTUpOBaHUU NOAO06HDBIX YCTAHOBOK
NPUMEHMM He TOJIbKO B cdepe KabenbHol NpoayKLuuK.

Noban chepa Npons3BoaCcTBa, rae Tpebyercs
npoBeAeHne TEXHUYECKUX UCMbITaHUIM NPOAYKL MM
nepeg, peannsaumeint KOHe4HOMy NoTpebuTento,
MOXKET BOCMO/Ib30BaATbCA HAWMMM YCYyramMm.

Y10 Mbl MOXKEM NPeL/IOKMUTD:

- MpoeKTMpoBaHME OCHOBHOWN METaIIOKOHCTPYKLNMK,
BHELUHero BuAaa 6yayLien yCTaHOBKM, U BCEX ee
KOHCTPYKLMOHHbIX KOMMOHEHTOB.

- Pa3paboTKa 3/1eKTPOTEXHUYECKOTO MPOEKTa.

- Pabota ¢ ruapaBivKon.

- PaboTa ¢ nporpaMmmunpoBaHMEM aITOPUTMOB PaboTbI.

- Pabota c popmmpoBaHmem 6a3 AaHHbIX.

- Mo utory popmmnpoBaHmne nakeTa KOHCTPYKTOPCKOM

OOKYMEHTaUMK NPoeKTa, BKAOYaA CMeTbl U

cneunduKaLmm Ha SNEKTPOHHbIE KOMMNOHEHTBI.




YCTAHOBKA A4 PAAHOW HAMOTKM NPOBOJIOKMW.
3aKkaumk AO «BKO «Anmas-AHTen»

YcTaHOBKa bbl1a CNPOEKTUPOBaHa A1 BbIMOJHEHWA PaboT MO HAMOTKE CBAPOYHOM NPOBONOKU AMAMETPOM
0,8 8o 1,6 mm. MpoBOIOKY HEOHXOAMMO BbIIO CMaTbIBaTb KaK M3 BYXTbl, TaK U C OAHOM KaTyLLKM Ha APYTyio.

MOMMMO OCHOBHOM PYHKLIMN HAMOTKM MPOBO/IOKU, B YCTAHOBKE Bbl/IM NPeayCMOTPEHbI
OnuMM BbIMPAMIEHMUA N OYNCTKU MPOBOJIOKU OT OKa/IMHbI HEMOCPEACTBEHHO Nepes,
HaMOTKOW.

YcTaHOBKa CNPOEKTUPOBaHA MOAY/bHO:

- CMaTbIBatoLLEE YCTPOMCTBO ANA ByXTbl;

- YCTPOWMCTBO HaTAMKEHMA NPOBOJIOKM C 3aKPENIEHHON Ha CTaHWMHE OMPABKOM A1 3aXK1Ma
KapKaCHbIX KaTyLEeK;

- MOZY/Ib HAMOTOYHbIW C ABUraTesem, 610KaMu OYUCTKU U BbINPAMAEHWUS;

- NY/IbT MPOTrPAaMMHOr0 YNpPaBAEHMUS YCTaHOBKOW.

Mpu OCTaHOBKe ABWraTesiA HAaCTPOEHO CPabaTbiBaHUA HATAKUTENA C LE/Iblo NPeaoTBpaLLeHNs
pa3maTbiBaHUA NMPOBOJIOKMU.

OfHOM M3 IaBHbIX 3334 NPU NPOEKTUPOBAHMM Bbl1I0 06eCneunTUTb PALHYIO HAMOTKY
MPOBOJIOKM MO MPUHLMMY KBUTOK K BUTKY». MICK/OYMUTBL NPU HAMOTKe /itobble
HaNeraHus 1 NepexnecTbl Mexay BUTKaMu.

MbI pewnan aTy 3aga4y ¢ NOMOLLIO NOAKNAOYEHMA K YCTAHOBKE YMCI0BOTO
NPOrpamMmmMmHOro ynpasaeHuna, NporpaMmmmMpoBaHnA aJiIFOPUTMOB pa6OTbI YCTaHOBKMU.

YctaHoBKa ¢ YMY obecneunBaeT Npeym3noHHY0 pAaHYI0 HAMOTKY
NPOBO/IOKU, UCKNOYEHbI MEePEKPYYNMBAHNA U HANOXKEHNA BUTKOB
NPOBOJIOKKN APYr Hagpyra. B cnyyae aKCTpeHHOro TOPMOXKeHMUA

cpabaTbiBaeT HAaTAKUTENb, UCKNOYAA HEKOHTPOIMpyemoe
pa3maTtbiBaHWE NPOBOJIOKMN.

A ecnm He NPOBONOKY?

Mopo6bHan ycTaHOBKa NOAOMAET A1 HAMOTKM 10601 NPOAYKLMKN, KOTOPYIO MOYKHO HAaMOTaTb Ha KaTyLWKY Ui 6abuHy.
MpyY coXpaHEHMMN OCHOBHOrO MNPUHLMNA, Pa3HMLLA ByAET MLWb B pa3smepax CaMol YCTaHOBKM U cneunduyeckmnx
OTINYUAX.

Ho gake 1 cam NpuHLKUN He KOHeYeH. Bce 3aBMCUT OT 334341, KOTOPYIO Nepes Hamu NOCTAaBUT 3aKasuuK.
Kak coctaBuUTb TeXHUYECKOe 3agaHue A5 UHXKeHepa.
1. CobepuTe UcxoaHble gaHHble. ITO BaxKHO. KaKas

y Bac cuTyaumsa ceiyac. B yem cnoxHocCTb.

Kak gonXHo bbITb.

2. KpaTKoe onuncaHme TexHM4eCcKoro npoLecca.

Kakue onepaumm JOMKHO BbIMOHATD

obopyaoBaHue.

3. OtnpasbTe MHGOPMALMIO HA S/IEKTPOHHYIO MOYTY.
zakaz@mtb59.ru




MoaepHu3aums nakoBon cuctemol ctaHka VREGP 36
3aka3umk 000 «KamKabenb».

lMpoeKT HaueneH Ha NOBbIWEHME KayecTBa U3roTOBJIEHMA MPAMOYTO/IbHbIX BbICOKOTEMMEPATYPHbIX MPOBOAOB.
HoBaa KOHCTPYKLMA CTaHKa A40NXKHA NO3BONATb HAHOCUTb HA NPOBOIOKY HECKO/IbKO TUMOB Z1IaKa O4HOBPEMEHHO.

Bbin 6ak, B 6ake 6bis1 nak. C MOMOLLbIO Hacoca /1ak NoAaBasiCA B KOMIEKTOP, AaJiee B I0TOK
M Ha NPOBOJIOKY.
Mocne moaepHM3aLMM aHHasA cuctema paboTaeT No-HOBOMY:

- MpeaycmoTtpeHbl ABa 6aka A1a 2 TUMNOB /1aKa;
- Tenepb NPOBOIOKY MOXHO MOKPbITb CHaYaa O4HMM, a 3aTeM APYrMM TUMOM flaKa;

- ObecneyeHa BO3MOMXKHOCTb NOKpPbITNA 0 AHOBPEMEHHO ABYX BUAOB NPOBOJIOKN C ABYX

pa3Hbix 6abuH;
- Bce maTepuanbl, KOTOPbIE MCMNO/Ib30BaHbl B MPOEKTE YCTOMUYMBLI K YCNOBMAM SKCMAyaTaLmm

M3NnWKM NaKkoB CIMBAIOTCA B IAKOOTBOAbI, U ganee, yepes I'IanY6KM, Ka)-K,D,blﬁ TWUN Naka

nonagaer obpatHoO B cBOM 6akK. M Tak no Kpyry.
Ocoboe BHMMaHMWE yaeNeHO repMeTUYHOCTU CUCTEMBI, YTOBbI UCKAOYUTL NPOCaYNBaHMUE

N1aKa HapyKy.

Cuctema noaaym naka Ha NPSAMOYTOIbHYO NPOBOJIOKY
nocnae MoZepHU3aL MM MOXKET TAKMPOBATb ABYMS
TUNaMK Naka He3aBUCUMO. YCTaHOBKa NpocCTa B
3KCMN/yaTauumn, onepaTopy Hago BbibpPaTb HYXKHbIM
TUMN NaKa M BKAKOYUTb NOAAYY €50 B KOINEKTOP.

Kakoe aHanorn4yHoe o6opynoBaHMe MOXKET 6biTb
3aKa3aHo Ham B pa3paboTKy?

YCTaHOBKM, aBTOMATUYECKME IMHUM A/1A NOAAUM
KUOKOCTEN, MaTePMAOB, HEPYAHbIX MaTepuaios
MULLEBOTO Cbipbs U T.4. B TOM uncne
aBTOMaTU3MPOBaHHbIE, OCHALLEHHbIE NPOrPaMMHbIM
ynpasaeHuem.

e o i

HoBoe nnu mogepHusnposaHHoe?

Mbl MOXeMm CMPOeKTUPOBaTb HOBOE 060pyAOBaHMeE,
a MOXXeM BHECTM U3MEHEHWA B CYLLECTBYIOLLEE, TOrAa
HapAAy C OCHOBHbIMWU GYHKUMAMM, Balle
obopyaoBaHue byaeT 061a4aTb U NPUHUUNNANBHO
HOBbIMW BO3MOKHOCTAMM.
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Bbl60p OCTaeTCA 3a BaMW, Mbl e CO cBoel CTOPOHDI
npeanoxnm Hanbonee paunoHaibHOE TeEXHNYECKOE
peweHne BalLen 3a4aun.




MOZEPHM3ALMA YCTPOUCTBA NOAAYM HAMPAXKEHMA NPU UCMNbITAHUM KABENA

Llenb npoekTa obecneymTb NOKa3aHWA TOKOBOM HArpy3KM O4HOM0O 3HAYEHUA Ha Bcex amnepmeTpax (6e3 fonycKos 1
OTKNOHEHU). C BO3SMOXKHOCTbIO PErY/IMPOBAHMA CUJIbl TOKA Ha KaXKAYHO KUAY.

YcTaHOBKa TeCTUpYeT cnocobHOCTb Kabens BblAEPKMBATb HaNpsAXKeHMe Npu
MaKCHMMa/IbHOW Harpy3Ke TOKOM.

CyLuecTBytoLaA YCTAaHOBKA MMeNa psAg, HECOOTBETCTBMI TpeboBaHMAM
npoLecca TeCTMPOBaHMSA.

- Cnna TOKa NOAKNKYANACh C OTKJIOHEHMAMM OT HYXKHbIX MAapPaMeTpoB

- Mpw 3TOM He 6b110 BO3MOXKHOCTU PETYIMPOBKM

- B cnyyae KOpPOTKOro 3aMblKaHUs YCTaHOBKA He OTK/H0Yaacb aBTOMATOM

Mocne moAepHM3aLLMK YCTaHOBKA MOJTYUYMN/IA HOBbIV MY/IbT YNPaBAeHUs C
Habopom yao06HbIX PYHKLNIA:

- Pene perynnmpoBKM CUbl TOKA A8 KaxKa0n TeCTUPYEeMO Kubl (Bcero nx 4
- ABTOMaTMKa, KOTOpas OTK/IOYaeT YCTaHOBKY MPU KOPOTKOM 3aMblKaHUU

- CBETO-3BYKOBas CUrHaAN3aLMA NPU aBaPUMHOM OCTaHOBKe

- CYeTYMK UMKNOB NnpPpoBepPKN, 3aKOHYNJIUCb LLUK/Ibl - YCTAHOBKA
OTKNIKOYMN/1aCb aBTOMATUYECKMU.

- ABTOMATU4YEeCKOE OTK/IIOYEeHUe YCTaHOBKU MNPU OTKPbITUN KaIUTKN
orpaxgeHuAa.

YCcTaHOBKA 414 TeCcTMpoBaHMA Kabena Ha yCTOMYMBOCTb
K TOKOBbIM Harpy3kam nocsie MoAepHMU3aLnmn MoXxKeT
perynimpoBaTb CUY TOKA, OTK/IFOYATbLCA NPU aBAPUIMHBIX
CUTyaumAX, NoAaBaTb CBETO-3BYKOBbIE CUTHA/bl MPU 3TOM.
A TaK »Ke OTKA0YaeTCA Npu Cy4alHOM OTKPbITUM
KaJITKM OrparkaeHuna, 3almiLan onepaTopa OT KOHTAKTa
c paboTatoLLen cucTemon.

OnbIT No NPOEKTUPOBAHUIO INIEKTPOTEXHUYECKUX CXeM MPUMEHUM BO MHOITUX ccbepax npou3soAacTea

ABTOMATM3aLMA NPOLLECCOB NPOYHO BOLIIA B HALY XU3Hb. N yem 6onee dBTOMATU3NPOBAH npouecc, Tem 6onblie
BO3MOKHOCTEM OTKpPbIBAETCA, B€lb YXKeE He Tp86y6TCﬂ NOCTOAHHOE NPUCYTCTBUNE U KOHTPO/Ib - MOXXHO A40BEPUTLCA
aBTOMaTUKe.

Yto moxkem: N

PaspaboTaTtb HOBYIO MM MOAEPHU3NPOBATb
CYLLLECTBYIOLLYIO 3N1EKTPUYECKYIO CUCTEMY
Mo-LUaroBo:
- MnaHupyem Habop HeobxoamMmbix GYHKLMNA
- Pa3pabatbiBaem cxeMbl aBTOMaTU3aLMK npoLecca
- Bbibupaem KomnaekTyoLme

- Mpoektupyem 3D mogenb WwKada ynpasaeHus,
HanosHAEM KOMMOHEHTaMM.

- YepTum cxembl NOAKAIOHYEHMSA, YIPABAEHMUSA
3/1EKTPOHHbIX KOMMOHEHTOB.

- Coaem MaKeT KOHCTPYKTOPCKOM JOKYMEHTaL MM,
cMmeTy (npu HeobxoaAMMOCTH).




CUCTEMA NbINEY/IABJIMBAHUA BYPOBOW YCTAHOBKWM AHA/IOT ILMEG X-125 anA
BYPEHMA CKBAXWH C MOMOLWbKO NHEBMOYAOAPHUKA BbICOKOIO AABJIEHUA
3aka3umk OO0 «UNHTeo».

Llenbto aToro npoekTa bbis1a pa3paboTKa NakeTa KOHCTPYKTOPCKOM AOKYMEHTaLMUKU A4 Nblieyn1oBuTens byposom
YCTAHOBKMW. 3aKa3uMK OTKa3a/1CsA 3aKa3blBaTb UMMOPTHYIO CUCTEMY OT NPOU3BOAUTENA, MPUUNHOM Ha3bIBasA
BbICOKYKO CTOMMOCTb OPUTMHANbHOIO N3aenna a Tak xe ,D,Oﬂl'l/lﬁ CPOK NOCTaBOK CMEHHbIX 3anyacrten.

NTak npoekTnpyem. AHanorom peleHo bbls10 B3aTb Mogesb nbineynosutena ILMEG X-125, Ho npu 3sTom NpoeKkTupyem
C Y4€TOM BO3MOKHOCTEM NPOM3BOACTBA 3aKA34YMKA, A TaK XKe MCNOo/b3yA AOCTYMHbIE K MOKYMKE KOMMIEKTYLOLWMeE.,

Yrto mbl caenanu:

- CHAMM 3amepbl ¢ 06pasLa, KOTOPbIN NPEAOCTaBUA 3aKa3unK

- COCTaBUM NepeyYeHb MOKYMHbIX KOMMIEKTYIOLWMX

- pa3paboTanu NHEBMATUUYECKYIO M 3/IEKTPUYECKYIO CXEMbI

- paspaboTanu 3/ MOAENN KaXKAOTr0 Y3/1a CUCTEMbI, COBPann Ux B 0aHY 06LLyI0 COOPKRY
- Ha ocHoBe 3/l moZenew BbiBEAN YepTeXN U cneumdurKaLmm




peBepc
MHXKUHUPUHT

MMMOPTHbIE AeTanu
3an4yactu
obopynoBaHue

npon3BogCcTBeHHbIE JTUHNN



CHMMaem 3amepbl KOHCTpyunpyem
3D cKaHupyem mopaenupyem 8 3D
aHANN3UPYEeM TEXHONIOTUIO  YepTUM

npOM3BO,D,CTBO He OOJIXXHO HYyXXAaTbCA B 3an4acTtAaAX U oGopy.qOBava.

Mo3ToMy, ecn KynuTb HEeNb3A - HaA0 3aNPOEKTUPOBATb U NPOM3BECTU. 3a4a4a OYEBUAHAA U C
BMAY A0BO/IbHO NpOcTasn. Ho Kak K Helt MoAcTynuTbCA, BeAb Y 3apyberkHbIX MOCTaBLUMKOB 33
nieyamu rogbl paspaboToK, a Ham Haao cpoYHo. OTBET - NOCTENEHHO, Ma/ibIMU LWAramu, ¢
MOMOLLbIO MHXKEHEPOB TEXHO/IOTOB M MMMOPTHbLIX 06Pa3LLOB.

WHKeHep TexHoor 3amepsAeT obpaseL, onpeaennt matepuasn, TEXHONOTMYECKME TOHKOCTMH,
CTeneHb YNCTOTbl M TOYHOCTb 06PaboTKK. MogbepeT aHaNOrM MaTepMaoB Ha OTeYECTBEHHOM
pbiHKe. U 3To Hebo/blias YacTb PaboTbl, KOTOPYIO BbIMOJHUT B PaMKax PeBepC-UHKUHUPUHTA
CrnevLmanucT.

Y10 MOXKem NpeanoKutb Mbl:

- MpoaHannsmnpyem MMNopTHbIN obpasew, 4eTaNM, 3aN4aCTU, PACXOLHMKaA.
- MpoBeaem TeXHONOrMYECKYO NPOPABOTKY

- 3amepnaem, oTckapuHyem 3D ckaHepomM NPUHEeobXoaANMMOCTH.

- CnpoekTtupyem B 3D

- Co3gaanmM NaKeT YepTerken

Pewaem 60onee KpeaTUBHbIE 3343a4M NO PEBEPC UHKUHUPUHTY 060PYA0BAHUA LLEE/IMKOM.

B aToM cnyyae paboTa Ha NOPALAOK CNOXKHEee U 06beMHee.

MOMMMO OCHOBHBbIX 3TanoB, Mbl NPOBOAMM HEOBXOAMMbIE PACUETbI, MPOEKTUPYEM ITEKTPUKY,
NHEBMATUKY, TMAPABANKY, MULLIEM NPOrPaMMbl A4/19 aBTOMATU3aLMK paboTbl. B pesynbtaTe
nosy4aeTca NakeT LOKYMEHTALMM, Ha OCHOBAHMM KOTOPOTO MOXHO NePBbIA NPOM3BOAUTbL
OnbITHbIM 06paseLl,.




MarHuTHaa mellanka Ana nepeMeLlnBaHmna XMMUYECKM arPeccuBHbIX U
B3PbIBOOMNACHbIX BELLECTB B FepMETUYHOMN EMKOCTU.
3aKka3unk 000 «Moarom» (MAO «Cnbyp-XonanHr»)

[aHHaa geTtanb UCNOb3YeTCA HA NPOM3BOACTBE NOAUMPONUAEHA, NPeAHa3HaYeHa A5 NepemMeLllnBaHNA arpecCcUBHbIX
M B3PbIBOOMACHbIX BELLECTB B repMeTUYHOM ByHKepe. [leCcTBME OCyLLEeCcTBAAETCA 3a CHET MarHUTHbIX NOEN.

3apaya. Heobxoanmo BbIMONHUTb PEBEPC MHKUHUPUHT AeTanu B cOope, a TaK Ke BCex ee KOMMNEKTYOLWMX, CAENATb
pacyeTbl MarHUTHbIX NOJIei, NPOBECTU UCMbITaHWE, NOA06PaTb MaTepuasbl ANA U3TOTOB/EHMUA, OCTYNHbIE Ha

pblHKax PO.

YT1o mbl cgenanu:

- CHANKM 3amepbl c 06pasLOB geTanel, KOTopble NPesoCcTaBm 3aKasumK.

- CocTaBUIN NepeyeHb NOKYMHbIX KOMMAEKTYHOLWMX.

- Mogobpanu matepuansbl.

- MpoBesin pacyeTbl MAarHMUTHbIX NMOMEN N KOMMblOTEPHOE MoaennpoBaHue B cpeae ANSYS ana noaTsepKaeHus, YTo
BblOpaHHOE HaMW MArHUTHOE yCUAKe, CO3L4aEeT KPYTALLMA MOMEHT B COOTBETCTBMM C KaTaNorom 3apyberKHoro
npousBoAnTeNs.

- MpoBenn TeXHONOTMYECKYO NPOPabOoTKY.

- PaspaboTanu 3] moaenu Kaxaon KOMMNIEKTyloLLen aAeTann, cobpann ux B ogHy obLiyto cbopky.

- Ha ocHoBe 3/[] moggenei BbiBEIN YEPTEXKN U cnieundmKaLnm.




LLIHEK rnaBHbIN ANA SKCTPyAEpPa NOAUNPONUAEHa.
3aka3uumk 000 «Moanom» (MAO «Cubyp-XonanHry)

[laHHas aeTanb UCNob3yeTcA Ha MPOU3BOACTBE MNOMNPONUAEHA, NpeaHa3HaYeHa ANa NoA0rpeBa, Aerasaumm,
nepemelLMBaHMA NnoaunponuaeHa. LUHeK 9 M. cnupasnbHbIi ABYX3aXO4HbIN, COHANPABAEHHbIN.

3apayva. Heo6xoaMMO BbINOMHUTL 3CKM3HbIV MPOEKT AeTaNun B COOpe, a TaK Ke BCeX ee KOMMIEKTYIOLWMX, CAeNaTb
pacyeTbl GopMOOOpPa3YIOLLErO CeYEHMA /1A KaXKAOM 30HbI WHEeKa, NogobpaTe MaTepuanbl Aa U3rOTOBEHNS,
[LOCTYMHbIE Ha pbIHKax PO.

YT1o mbl cgenanu:

- CHA/IM 3aMepbl, AOCTYMHbIX MOBEPXHOCTEN LHEKA.

- Mposenn 3D ckaHMPOBAHME CNOMKHbIX GUFYPHbBIX MOBEPXHOCTEN.

- Mogobpanu matepuansol.

- MpoBenu pacyeTbl GOPMOOOPA3YIOLLErO CEYEHUA A5 KaXKA0M 30HbI LHEKA.

- MMpoBenu TeXHOIOrMYECKyto NpopaboTKy.

- PaspaboTanu 31 moagenu Kaxaon aetanun, cobpanmn nx B oaHy obuiyto c6opKy.
- Ha ocHoBe 3/[], mogenei BbiBeIN YePTEXKM U crieuudUKaLnn.

Ocb

LEHTPAJIbHAA

10 cermeHnT
WwHeka



NPOMbILUNEHHbIE
orpa)kaeHus

necTHUUbI
Nrowankm obcnyxnBaHus

orpaxgeHums



KOoCTpyupyem
moaenupyem B 3D
yepTum

O TOoM KaK co3faeTcs NpPOEeKT.

Jdtan 1. AHaJ'IM3MpyeM TEXHUYECKOE 3a4aHune. C06MpaeM MCXO4Hble AaHHbIE.
Cospaetca nepBnYHaA KoOHUENUNMA NPOEKTAa.

3tan2. Mogennpyem B 3D. Co3gaetca pabounit makeT Bcero npoekta. OCHOBa,
C KoTopoW byaem paboTaTb Ha CAeayoLWMX 3Tanax.

3tan 3. MpoeKT HarnsAHO NpeacTaBAeH, MaKCMMaibHO NoApPOo6HOo B 3D KapTUHKaX.
CornacoBbiBaem € 3aKa34yMKOM. KOHCTPYKLUIO, MaTepmabl, PaCnoNOXKeHNe U T.A4.
Bce HpasuTca. Maem ganblue.

3tan 4. Ha ocHoBe 3D makeTa co3gaem YyepTexu. TouHo, nogpobHo, no FOCry.
Cpaem 3aKa3umky naketom B pdf, bymarkHom BuAae, Ha HocuTene. Baw Bbibop.

3/eCb MOXHO 3aBepPLUNTL NPOEKT. A MOKHO OpPraH130BaTb aBTOPCKUIA HaA30p 3a
peanusaumeit NpoeKTa Npoun3BoaCTBOM.

37an 5. ConpoBoXAaem NpoLLEecc N3roTOBAEHMA, MOHTa)a M BBOAA B
aKcnyaTaumio. To ecTb OKasblBaeM TEXHUYECKME KOHCYNbTALMU, AAaeM NOACHEHUS,
COrNacoBbIBaEM BHECEHWE U3MEHEHWNI, KOPPEKTUPYEM YEPTENKMN.
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MpoMblIWwNeHHble OrparkAeHUSA - 3TO Npexae Bcero npo obecneyeHne 6esonacHol paboTbl Ha
onacHbIX 0bbeKTax. [Mo3ToMy NpU NPOEKTUPOBAHWUM KOHCTPYKLMIA OrpaxkaeHnn Mbl PyKOBOACTBY
emca HopMaMM OXpaHbl Tpyaa:

- LUMPMHA NPOXOA0B

- BbICOTa OrpakaeHui

- JKeCTKOCTb OrpaxaeHui

- aBTOMaTMKKa 415 KaJIUTOK

- OKpacKa B CUTHa/ibHble LiBeTa




CO30AHUE NMAKETA KOHCTPYKTOPCKOW OOKYMEHTAUWUU ONA
OI'PA)H,EI,EHMM EyMAI'O,LI,EJ'IATEJ'IbHOM MALUUHBI.
3aka3uuk AO «Bonra».

[nA 3aMeHbl CYLLEeCTBYIOLLNX OTPaXKAeHM 1 NIOLWAA0K 06CnyKMBaHMA BymaroaenaTelbHOM MallWHbI, 3aKa3unKy bbin
HeobxoAnM NaKeT YepTeKel, KOTOPbIM OTCYTCTBOBAs. 3a43a4a, CTOAWAA Nepes, UHKEHePaMn, Ha OCHOBE CYLLECTBYHOLLUX
OrpaxkAeHun, Co34aTb KOHCTPYKTOPCKYIO AOKYMEHTALMIO C YYETOM YCN0BUIM IKCNyaTaumm (noctoaHHas 100% BAaKHOCTb).

Yro mbl caenanu:

- CHANK 3amepbl 1 GoTo

- CMPOEKTUPOBAN HOBbIE 3N1EMEHTbI KpenaeHus NaoWwanokK ans 06CnyMBaHUA MaLLMHbI, T.K CYLLECTBYIOLLME 3aKa3uMKa
He ycTpauBa/u.

-CMNPOEKTMPOBAU, HoNee TEXHONOTMUYHYIO C TOYKMN 3pEeHMA NPOMU3BOACTBA B COBPEMEHHbIX YCOBUAX, KOHCTPYKLMIO
naoLwWwanoK Ana o6cnyKmMBaHMA MaLLMHbI.

- co3ganu 3[1 Moaenn Kaxaoro sieMeHTa KOHCTPYKLMUK, CBEIN UX B 06LLYytO COOPKY.

- Ha OCHOBe 34 Mmoge/iell BbIBENN MaKeTbl YepTerKeln U cneunduKkaumnii.

Y10 *Ke oTanyaeT Hall naker qepTe)Keﬁ:

OCHOBHOE ero NPeMMyLLLeCTBO 3aK/1H0YaETCA B NOHON B3aMMOCBA3M
BXOAALMX KOMMNOHEHTOB, CO34aHHON eLle Ha 3Tane

3[] pa3paboTku.

ITO 03HAYaeT, YTO KeNaHME 3aKa3uMKa BHECTM HE3HAUYUTE NbHbIE
W3MEHEHWA B KOHCTPYKLMM AaKe Ha 3Tane Npov3BoACTBa,

He MOoBeprHeT Hac B LWOK, a 6yAeT BbINOJHEHO B KOPOTKUIA CPOK,
MOCKO/IbKY NpY U3meHeHnn 3/, MoAenu, Bce YepTeu
aBTOMATUYECKM NEPECTOATCA, @ OT UHXKeHepa noTpebyeTca Anb
HEMHOro yCUaWi B HaBeAeHUN nopsAaka.

MosTomy HaluM 3aKa34YMKU HaMm [0BEPAIOT, @ Mbl paabl 06beMHbIM
npoeKTam, OHM NO3BONAKOT HaM B NoNHOM mepe nNnpoABUTb cBOM
noTeHuunan n nokasaTtb 3¢¢EKTMBHOCTI: meToaos Hawewn pa60'rb|.




MHoraa, Nnpy NPoeKTUPOBaHNMN KOHCTPYKLMM OFparkaeHnn, Tpebyerca
cmoaenupoBatb Hekoe Y[ - cuTyaumio, KoTopasa TeopeTUYeCcKn
MOMET MPOU30MTU Ha 0O6bEKTe. Hanpumep, BbINET KaTyLIKM BECOM
500 Kr 13 yaepKu1BatoLLLEero yctponcrea. Kyaa oHa «nonetuTy,

C KaKOW CKOPOCTbO, HACKO/IbKO AANEKO U C KaKOW CUI0M yaapuTca

B OrpaxaeHue.

Y10 MOXKem Mbl:

- NPOBECTWN aHAIMTUYECKMNE pacyeTbl;

- CMOAENMpPoBaThb CTeneHb AePOopPMaLMM KOHCTPYKLMU OrpaxKaeHns
npu yaape (BblAep>KUT /He BblAepKUT);

- PYKOBOACTBYACb pacyeTamm CNPOEKTUPOBATb FAPAHTUPOBAHHO
HaAEXHYI KOHCTPYKLMIO OTPaXKAeHUN.

YTo 3TO 03HaYaeT A1 3aKa3umKa?
YBepeHHOCTb. O6bEKT orpaskaeH 1 paboTtaTb Ha Hem 6e3onacHo.
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Bcerpa cobnogaem
HOPMbI OXpPaHbl TpyAa

MpoeKTUPYA NIECTHULbI, PYKOBOA,
CTBYEMCSA HOPMamM OXpaHbl

TPyAa:

- BbICOTA W LUMPWHA CTyMeHekn
- NpeaenbHbIN rpaayc yKIoHa
- BbICOTA MOPYYHEMN
- BbICOTA Hayasna Nnopy4yHew
OT NepBOM CTyNeHM
- pudneHbIt meTann ann
CTyneHewn.
- OKpacKa B CUTHa/IbHble LiBeTa










B 3D Mbl NpaKTMKyeM NPUHLMN KCKBO3HOIO» MPOEKTUPO-
BaHMA. TO eCTb KaXKAbli KOMNOHEHT B MOAE/IN COAEPHKUT
napameTpuyecKyto CBA3b APYr C APYrOM.

Y10 3TO 03HaYaeT 418 3aKa3umKa.

1. CBexune naen NpUHMMALOTCA Aaxe B npouecce.
Hanpumep nges «[lasaite caenaem NecTHULY LWKPE,
nepuna Bbille, a CTyneHen Ha oaHy MeHble!», byaet
peannsoBaHa 6bICTPO M 6e3601e3HEHHO.

2. MO’XHO MaKCMMaJIbHO KPUTUYHO OLLEHUBATb MPOEKT
npuv cornacoBaHnn. BHeCTV NpaBKM Mbl CMOXKEM
NIETKO W MPOCTO.



CTdHO4YHAsA
OCHACTKaA

Kynaykum
NaTPOHbI
rMOOYHbIE NPUCNOCOBNEHUS

LaHroBbli€ OrpaBKHU



KoCTpymnpyem NULLIEM TeXHO/I0rMu
mogenupyem B 3D nuwem y/n ana vuny
yepTUm co3zaem NoCcTnPoL,eccopbl

HyxHasa ocHacTka, B Hy)XHOe BpeMs - 3ayior KayecTBa B MeTannobpaboTke.

MTaK BoNpoc - KaK byaem 3axKMmaTb 3aroToBKY? 3a4acTyto OTBET He Bceraa oYeBuaeH. B cayyae,
Korga CTaHOapTHbIE NPUMKUMbI, KyN1auyKu, NaTPOH He NOAXOAAT ANA PelleHUs 3a434m, Ha NOMOLLb
NPUXOAMT cneumanbHas OCHacTKa.

3T0T TepMuH «CneumanbHas OCHacTKa» NoApasymeBaeT HecTaHAapPTHOe U3aenne, KOTOporo Het B
KaTaslorax, Ho KOTOPOe OYEHb ¥KAYT Ha NPOU3BOACTBE. 34eCh MOMOLLb KOHCTPYKTOPCKOTO oTAeNa
TPYAHO HEAOOLLEHUTb.

Y10 MOXKem NpeanoKutb Mbli:

- MpoaHanusunpyem 3agavy

- MpeanoXnMm BapmaHTbl peLleHms

- Cmogenunpyem B 3D

- Hanuwem TeXHONOrnto U3roToBAEHUA, ECIN HAZ0, YNpasaatowme nporpammel gaa Yy.
- Co34aaMM NaKeT YepTeKen

Pewaem 6onee KpeaTuBHble 3a4a4Yu

- CKM3Mpyem aHanor (NaTPOH, KynayeKk uau Ntobyto Apyryto OCHACTKY M3 KaTasiora)
- KoHcTpyMpyem ero no-HoBomy, fobasnsem GpyHKLMM, KOTOPbIe TOYHO peLlaTt
33434y MeTannob6paboTKu.
- Mogenupyem B 3D, Hanuwem TEXHOIOTMIO MPOU3BOACTBA. YNpaBastoLwmMe nporpammbl ans Yy.
- Co3maem nakeT yepTexen
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MNATPOH A1 OBPABOTKW LLUECTEPEH
3aKa3uuk AO «BKO «Anmas-AHTen»

K aToMy MaTpoHy NoaxoAmuT CIOBO «YHMBEPCANbHbINY. A Kak Mbl MOHUMaeM, ans cdepbl
MeTannoobpaboTkm 3To c10BO 03HaYaeT K CbaKOHOMUBLLMA AEHBIM HA BTOPOM MNAaTPOH».
[aHHoe n3genve ABAAETCA CNELMANbHOM OCHACTKOM, TaKOro B KaTasorax HeT. MaTpoH gaet
BO3MOXHOCTb 06pabaTbiBaTb ABa AMAMETPA LECTEPEH U He TpebyeT npu 3Tom
nepeycTaHOBKM Ha CTaHOK.

dTanbl Hawew paboTbl:

- MpoaHannsnposanu 3a4ady oT 3aKasumka.

- Mpepnoxuam KoHLenTyasbHOe peLleHue.

- PazpaboTanm makcMmanbHO AetannsmpoBaHHyto 3D moaenb naTpoHa.
- Pa3paboTanu TeXHOMOrMI0 MPON3BOACTBA.

- Co3panu NakeT yepTexen.




LAHIOBbIE OMPABKU AN1A 3AXKMMA 3ATOTOBOK OT 5 40 100 MM
3aka3umKk AO «BKO «Anmas-AHTen»

3T LAHTOBbIE OMNPaBKM NPeAHa3HaYeHbl A7 BbICOKOTOYHOW 06paboTKku AeTanel. MpoeKTUpoBannCh Noj 3aKas, T.K.
3aKa34ymKy TpeboBaINChb LAHIM HEe CTaHAAPTHOM A/MHbLI ANA 06paboTKK, Hanpumep, ANUHHbIX geTanei 4o 120 mm, unu
aetanei manoro anametpa (5 mm). M3genma cnpoektnpoBaHbl B cbope ¢ NOAHbIM HABOPOM KOMMNAEKTYIOLLMUX

B KOAMYecTBe 22 KOMMAEKTA.

Y10 Mmbl caenanu:

- MpoaHann3npoBaam 3aga4dy oT 3aKasumKa. - PaspaboTanu TeXHONOrMI0 NPON3BOACTBA
- MpepnoXnam KoHLEeNTyabHOe peLleHue. - Co3aanu nakeT YepTexKen.

- PaspaboTanu getanmnsmpoBaHHble 3D mogenu onpaBoK. - OTpaboTanm TEXHONOINIO HA NPAKTUKeE.
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