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PA3JIEJL 1. OBIIUE ITOJIOXKEHA
O ITPOBEJAEHNU BCTYIIMTEJIbHBIX NCIIBITAHUN B MATUCTPATYPY
110 HAIIPABJIEHHMIO 15.04.01 <cMAILIMHOCTPOEHHUE» B 2026 T'OAY

Ha BcTynuTenbHO€ HCHOBITAHWE TMOCTYHAIOIIME JOMYCKAIOTCS TPU  HalUYuu
JOKYMEHTa, YAOCTOBEPSIOIIET0 JIMYHOCTh U TPaXXJAHCTBO (MMAcHopTa), U PACHUCKHU B
nojaye JOKyMEHTOB.

1. KomrmuiekcHble BCTYNUTENbHBIE MCHBITAHUS MPOBOJATCS IO HAIMPABICHUIO
noarotoBku 15.04.01 «MammHOCTpOSHHE IO TIPOTpaMMaM OO0yUCHHUS
- «[{npoBbIe TEXHOIOTHUHN TTUTUBHOTO U 3aTOTOBUTEIIHHOTO MPOU3BOJICTBAY,
- «KomMriekcHbIe BEICOKOA((EKTUBHBIE TEXHOJIOTHH MAITMHOCTPOCHHS,
- «P06OTU3MPOBAHHOE CBAPOYHOE TPOU3BOICTBOY.

2. ®opma npoBeeHUs BCTYNUTEIBLHOI0 HCIIBITAHNUS: MMCbMEHHBIM KOMIUIEKCHBIN
9K3aMeH M0 HK3aMEHAllMOHHOMY OujeTy u cobOecenoBaHue (YCTHBIA OTBET Ha
JOTIOJTHUTENbHBIE BOIIPOCHI, BKIIIOUAsI PACCMOTPEHHE JIMYHBIX JOCTUKEHUN).

3. Ilpoueaypa npoBeleHusi BCTYNUTEJIbHOI0 HCIIBITAHNUS:

3.1. BerynurenbHble ucnbiTanus B mMaructpatypy (BUM) npoBoasTcs B O4HOM
dbopmate U B peXuME IUCTAHIIMOHHOTO (yHAJIEHHOTO) JOCTyNa C TPUMEHEHHUEM
CUCTEMbI JUCTAaHIIMOHHOrO oO0yueHuss MockoBckoro IlomuTexa Ha BbIJEICHHOM
obpazoBarenbHoM moptane (LMS, http://online.mospolytech.ru) (manee — BUM) B
pamkax onnaiH-kypca «BMM <Kox u HaummenoBanme OOII>», co3gaHHOro mig
KOKIOW MarucTEPCKOM MpPOrpaMMbl, N0 KOTOPOM  OCYLIECTBIISIETCS IPUEM
abutypuentoB (Hampumep, «BUM 15.04.01 «Mammnoctpoenuey). Bzaumoneiicteue

Mexay ydactHukamu BUM (mipeacenareneM, wieHaMd KOMUCCHA U aOUTYpUEHTAMH)
C NOPUMEHEHHEM JHCTAHIIMOHHBIX TEXHOJIOTUA OCYIIECTBISIETCS IO CPEACTBaM
BUJICOKOH(EPEHIICBA3U MO cchlike aoctymHor 3 LMS BHUM Ha 6a3ze ogHoro us
BUJI0B nporpaMmmHoro npoaykra Zoom, MTC Jlunk, Auaexkc Tenemoct. KoHKpeTHBIN
BU/I UCTOJIb3YEMOI'0 IPOrPAMMHOTO MPOIYKTa OYJET yKa3aH aOUTYpUEHTY NMPUEMHON
KOMUCCHUEM.

3.2. Omnnaiin-kypc «BUM <Kon u HaumenoBanune OOII>», mpeaHa3zHaueHHBIH
s nposenenuss BUM, coxepxut IIporpaMmy BCTYNMTENBHBIX MCHBITAHUM 110
HaIIPaBJICHUIO MTOATrOTOBKH, ITpaBwuiia nposeaeHuss BUM.

3.3. Peructpauus na noprane BUM u nocryn k onnaiH-kypcy «BUM <Kox u
HaummenoBanne OOII>» ocymecTBisercs MO CCbUIKE M3 JMYHOrO KaOuHeTa
AOuTypueHTta, cpopMUPOBAHHOTO MPH MOJaYe JOKYMEHTOB B MPUEMHYIO KOMHUCCHUIO
Mockosckoro Tonurexa.

3.4. Ccpuika ansi MOAKIIOUEHUS K BHICOKOH(pEpeHUuu npu nposeneHnn BUM
nocTtynmHa abutypueHty B oHmaiH-kypce «BUM <Kom m Hammenoanme OOIT>»
rociie perucrpanuu Ha nopraie BUM.



3.5. BctynutenbHbIE UCIIBITAHUS B MATUCTPATYPY COCTOAT U3 ABYX 3TAMOB:
1-ii 3Tan — MUCHbMEHHBIN SK3aMEH IO K3aMECHAIIMOHHOMY OUJIETY;
2-i1 sTan — cobecenoBaHue (YCTHBIM OTBET Ha JOMOJHUTEIbHBIE BOMPOCHI,
BKJIIOYAsl pACCMOTPEHHE JIMYHBIX JOCTUKEHUM ).

[To pesynbrary BCTYNUTEIBHOTO MCHBITAHUSI TOCTYIAIOIIEMY BBICTABIISIETCS
orerka oT HyJs 10 100 6amnos (Tabnuma 1). MuHUManbHBIN TTOIOKUTEIBHBIN OaJLT O
100-6anpHOM cucteme coctaBisger 40 OanaoB, HUKE KOTOPOrO BCTYIMHUTEIBHOE
UCIIBITAHUE CUUTAETCS HECTAHHBIM.

Tabmauma 1
@opmMa BCTYNHTETbHOTO0 HCTILITAHUS MakcuMaJIbHOE KOJUYECTBO 0AJIJIOB
ITuceMeEHHBIN DK3aMEH 60
CobOecenoBanue 40

3.6. Ilpuem  BCTYNMTENIbHBIX  HUCHOBITAHUM  TPOBOJUTCS B  CUCTEME
BUJIcOKOHbepeHICBA3U. Kaxapiii abutypueHT 3a 30 MUHYT 0 Hayaja BCTYMUTEIBHOTO
ucneiTanus nojkiodaercss BKC no 3apanee oObsBIEHHON CCBUIKE M OCTAETCA B 3TOU
KOH(EpEeHIIUU 0 OKOHYaHUS BCTYUTEIbHOTO UCTIHITAHUS.

Bpewms nauana BcrynurenbHoro ucneitanus: 10:00 4 (Mck).

Bpewms nauana 3arpy3ku noptdoiuo (muuHbIX qoctwkenuid): 10:00 — 10:45 4.
Bpems Hauana nuceMeHHOTO 3Kk3ameHa: 11:00, pmrensHOCTh — 45 MUHYT.
Bpewms nauana cobecenoBanus: 12:00.

3.7. Honmyck k BHM ocymectBaseTcs 0O pe3yjbrataM IpOLEIypbl
uneHTudukarmn auaHoctd. Jns sroro ¢ 9.30 go 10.00 abutypuweHT AOMKEH
noaxkmounThesi Kk BKC, rpoMKo M OTY4ETIMBO COOOLIUTH CBOM (aMUIIMIO, UMS H
OTUYECTBO, MPEABSIBUTH JOKYMEHT, YIOCTOBEPSIIOUINI JIMYHOCTh U HOMEP JIMYHOIO Jiena
M pacnucky [IpueMHON KOMUCCHU O TIpUEME TOKYMEHTOB.

3.8. [Ilepen mpoxoxaenuem 3x3ameHa B nepuox ¢ 10.00 mo 10.50 4 Ha mopraie
LMS B onnaiin-kypc «BUM <Kon u HammenoBanue OOII>» B COOTBETCTBYIOIIUMI
paszen AOJKHBI ObITh 3arpy>Ke€Hbl JIMYHBIE JOCTHXKEHMs MOCTYyMarlero B (opmare
JPEG unu PDF (nipu Hanuuum).

3.9. Dk3aMeHalMOHHBIM Owmier coaepkutr 3 Bompoca (IPUMEpPHBIA OaHK
BompocoB pasmernieH B [lpunoxkenusx 1 — 3) mo mpodecCHOHANTBHBIM AUCIUILUIMHAM
npodmis moarotoBku. OTBET HAa KaXKIBIM BOMPOC AK3aMEHAIMOHHOTO OuieTa
BBITIOJTHSIETCSI MUCbMEHHO W OIIEHUMBAETCS B COOTBETCTBUM CO IIKAJIOW OICHWBAHUS
(Tabnuia 2). MakcuMalibHasi OIIEHKa 32 MUCbMEHHBIM OTBET Ha BOMpOC cocTaBisieT 20
OaIJIOB M MaKCHMadbHOE KOJUYECTBO OaJJIOB 3a MUCHMEHHBIA J3Tal WCIBITAHUN
coctaByisier 60 6amioB. Bpems moaroroBku oTBeTa mo Oujery — 45 MuHyT. 3arpyska
OTBETOB Mo Owiery B cucremy LMS aBromatnuecku oTkpbiBaercs B 11:00 B marty
BCTYIUTEIBHOTO MCHBITAHUS U aBTOMAaTW4ecku 3akaHumBaercss B 11:50. PesynbTaThl
OTBETOB a0UTYPUEHTOB, HE MPOIUICAINX MPOLENYPY UAECHTU(DUKAIIMN, AaHHYJIUPYIOTCS, U
Takhue aOUTypHEHTbl HE JAOIMYyCKaroTcs a0 cobecenoBanus. [lo okoHUaHMIO 3K3aMeHa
aOUTYpPUEHTHI MEPEBOAATCS B 3aJ1 05KUJIaHUS KOH(PEPEHIINH.



3.10. CobecenoBanne (Tabmmima 3) TPOBOAUTCA KOMHUCCHEH, HA3HAYCHHOUN
IPUKA30M 10 YHHUBEpCHTETY. JIJIsi 3TOro aOMTYPUEHT MEePEBOAUTCS KOMHUCCHEH U3 3aja
OKHMJIaHUS B KOH(epeHIHo. AOUTYpUEHT moydaeT 2 Bonpoca u3 crucka (IIpunoxenue
1- 3) u Ge3 JOMOTHUTEIBHOW TMOJTOTOBKHU JIa€T YCTHBIA OTBET, KOTOPHIN OIEHWBACTCS
KOMHCCHEH B COOTBETCTBHHM cO Ikanoi (Tabmuma 4). MakcuMaibHast OIICHKa 3a YCTHOE
cobecenoBanue 40 6amtoB. KoMmuccust MOXKET 3a1aBaTh YTOYHSOIIME BOIIPOCHI.

3.11. WroroBas oOILIEHKa BCTYNMHTEJIBHOIO HCIBITAHUSA OIPEACISICTCS IyTeM
CyMMHpPOBAHHS KOJMYECTBAa OaIOB, ITOJIYYCHHBIX 3a IMCBMEHHBIM DJK3aMEH W
co0ecenoBaHue, U HE MOKET npeBbiIath 100 6amios.

Tabnua 2
Kpurepuu BeicTaBiIeHNS OAIJIOB 32 TUCEMEHHBIN OTBET HA BOIIPOC
HK3aMEHAIlMOHHOr0 Ousera

Cymma | Xapakrepucruka | Kpurepuii BoICTaBJI€eHUS OLIEHKH
0aJL10B | OTBeTA
3a OTBET
16-20 [onuemin JleMOHCTpalusi OTJIMYHBIX 3HAHUH 110 3aJJaHHOMY
BONPOCY. Y MEHUE WLTKOCTPUPOBATH TEOPETUUECKUE
MOJIOKEHUS ACKU3aMu, Tpadukamu, GopMyIamu.
HIupokwuii Kpyro3op mo 06Cyk1aeMbIM BOIIPOCAM.
12-15 Henomneii JleMOHCTpanys TBEPABIX 3HAHUU 110 3aJaHHOMY
Bonpocy. Hannumne Menknx HETOUHOCTEN B OTBETE U B
WJUTFOCTPATUBHOM MaTepuaJe.

8-11 BepHnriii ¢ Hennoxoe 3nanue Bonpoca, HO C 3aMETHBIMU
OIIMOKAMHU OIIMOKAMM.

1-7 CnaOnbIi, Cnaboe 3HaHUE U TIOHUMAHHUE PacCMaTPUBAEMOTO
rpyOble omMOKH | BOpoca, CO 3HAUUTEIbHBIMU OIIMOKAMU

0 He nmonmyuen HesnaHnne u HEeMOHMMaHKUE paccMaTPUBAEMOTO

BOTIPOCA.




Tabmanma 3
CoOecenoBanue

Bbaaabl

XapakTepucTUKa

1o 20 6as1oB

Y cTHBIE BOIIPOCHI

110 20 6asu1oB

JInyHBIE TOCTIKEHUS:

o HaJIM4YUe CTaka paboThl MO HAMPABICHHUIO MOATOTOBKM (CKaH
TPYIOBOM KHUYKKHU WM CIIPAaBKHU U3 OTJENa KaJIpoB);

o myOJUKAIMY B U3IaHUSX, UHIACKCUPYEMBIX B MEKIyHAPOTHBIX
0a3ax HayyHoro nutupoBanus Web of Science u Scopus;

J nyOJuKalMK B HW3JAHMUSIX, BXOJAIIUMX B  [EpPEUYCHb
pPELIEH3UPYEMbIX Hay4YHBIX HU3JaHUi, pekomeHJaoBaHHbIXx BAK mis
nyOMUKaMy  OCHOBHBIX HAYYHBIX  PE3yJbTATOB JHWCCEpPTAllAN
(«mepeuerr BAK»), a Takxke aBTOpPCKME CBHJETENbCTBA Ha
U300pETEeHMSI, TATCHTHI;

o CTaThH, TEKCTHI, TE3UCHI TOKJIAJ0B, OIMMYOJIMKOBAHHEIE B TPYIax
MEXIYHAPOJHBIX MM BCEPOCCUMCKUX CHMIIO3MYMOB, KOH(PEPEHIIHA,
CEMUHAPOB;

J JIUIUIOMBI TOOeAUTENed MEXIYyHaApOJHBIX M BCEPOCCHUMCKUX
HAay4YHBIX KOHKYPCOB, CTYJCHUECKHUX OJUMIIHMAJ M TBOPYECKUX
decTuBanel, TeMaThka KOTOPBIX COOTBETCTBYET HANpaBICHHOCTU
MOATOTOBKU;

o JUTITIOMBI nobenuTenei pEruoHaIbHBIX KOHKYPCOB,
CTYJICHYECKHX OJIMMIIMAJ W TBOpYECKHX (hecTUBasield, TeMaTUKa
KOTOPBIX COOTBETCTBYET HAIIPABJIEHUIO MOATOTOBKHU.

o IPOYUE TOCTHKECHHUS.

Ta0mnuma 4

Kputepun BoicTaBieHus: 6ajI0B 3a YCTHBIN OTBET Ha BOMIPOC

Cymma Xapakrepuctuka | Kpurepuii BbicTaBJIeHHS OLEHKH
0a/I0B oTBeETa
3a 0TBeT
7-10 IlonubIii JleMOHCTpanyst OTJIMYHBIX 3HAHUM 110 33 JaHHOMY
Bonpocy. [llupoxkuit kpyrozop mo o6cyxaaeMbiM
BOIIPOCAM.
5-7 Hemnomuwrit JlemoHCcTpauus TBEPABIX 3HAHUM MO 3aJAHHOMY
BoIpocy. Hanmnune Menkux HETOUYHOCTEN B OTBETE.
3-5 Bepuslii ¢ Hemioxoe 3nanne Bompoca, HO ¢ 3aMETHBIMU
omuoKaMu OIIMOKaMHU.
1-2 Cna0sri, Cnaboe 3HaHME ¥ TOHUMAaHKUE PACCMATPHUBAEMOTO
rpyOble OMOKH BOMPOCA, CO 3HAUUTEIBHBIMU OMIMOKaMU
0 He nonyuen He3naHue 1 HEMOHMMAaHUE paccMaTpUBaAEMOro
BOIPOCA.




3.12. BerynuTenbHblE HUCIBITAHUS MOPOBOIATCS MO PACIUCAHUIO MPUEMHOU
KOMHUCCHHM YHUBepcuTeTa: nmpu ouyHoMm Qopmate BHUM coobiiaetcst Bpemst u HOMED
AK3aMEHALMOHHOW ayAUTOpuu; TpH aucTtaHuuoHHOM (opmate BUM cooOuraercs
BpeMsi U CChUIKA Ui TOJKIIOUEHUS K BUIeOKOHepeHIusM mpoBeaeHuss BYIM.
CBeneHns 0 BpeMEHU, MECTE U CChUIKE Pa3MEIAETCs HA CaliTe MPUEMHON KOMHUCCHUH, B
JUYHOM KaOWHETE IMOCTYMNAIIIero M JOCTynmHbl B oHnaiH-kypce «BUM <Kox u
Haumenoanue OOIT>» He no3nHee, yeM 3a 1 cyTku 10 Havyasia BUM.

3.13. Jlng yyacTusi Ha BCTYNUTENbHBIX UCIBITAHUSAX B JTUCTAHIMOHHOM (hopmate
pabouee MecTo aOWUTypHEHTa MTOJDKHO OBITh OCHAICHO CPEACTBAMHU BUIEO- U ayIHO
TpaHCIsIIMu (BeO-KaMepa u MUKPO(OH), TTO3BOJISIIONTHE OTHO3HAYHO UACHTU(UIIUPOBATH
abUTypHUeHTa U TO3BOJIIOIIMMHU XOPOIIIO MTPOCMATPUBaTh e€ro pabouee mecto. Kamepa u
MUKPO(DOH JOJKHBI OBITh BKJIFOYEHBI HA MPOTSHDKEHWHM BCETO MEPHO/a TMPOBEACHUS
BCTYIUTEJIBHOTO UCIIBITAHUS.

3.14. Ilepen HayaaOM BCTYNUTEIBHOTO HCHBITAHHS, MOCTYMAKOLIMM COOOIIAETCS
BpeMs U crmoco0 momydeHuss uH(opMaInmu O MOJYyYEHHBIX pe3yibTaTax. Pe3ymbrarhbl
UCTIBITAHUM MMyOJIMKYIOTCS B KOHIIE JTHSI UCTIBITAHUH.

3.15. B Hauvanme BCTYNUTEIHHOTO WCIBITAHUS MPOBOAUTCS WACHTH(PUKALIMS
abutypueHta. AOUTYpUEHT, CMOTpsi B BeO-KaMepy, OTYETJIMBO MPOU3HOCUT CBOIO
dbaMuIuoo, UM U OTYECTBO, JEMOHCTPUPYS PSAOM C JIMIIOM B Pa3BEpPHYTOM BUJE
JOKYMEHT, YA0CTOBEPSAIOIINNA TUYHOCTb, HA CTpaHHIle C poTorpadueil.

3.16. B mporiecce npoBeIeHUH BCTYIIUTEIBHOTO UCIIBITAHUS BEAETCSA BUACO3ANNCh
M OCYIIECTBIISCTCS MPOKTOPHUHT (KOHTPOJbh 3a COOJIOJEHHWEM MPOIEeAyphl SK3aMEHa).
[Ipy mnpoBeNeHHM BCTYNUTENIbHBIX HCIBITAHUM HE JOMYCKAaeTCsl NPUCYTCTBUE B
MOMENICHUN ¢ A0OMTYPUEHTOM IMOCTOPOHHUX JIMIl W/WIM OOINEHHE C HMCIOJb30BaHUEM
TEXHUYECKUX CPEACTB CBSI3U, 3a MCKIIOUEHUEM YCTPOMCTB, HCHOJb3YEMbIX IS
peanu3anuu JIUCTAaHIIMOHHOTO PEKHUMa BCTYNMHUTENbHOTO HcHbiTaHus. [lpu HapyiieHun
MPOIIEIYPhl BCTYMUTEIbHBIC UCTIBITAHMS I aOUTYpHEHTA MPEKPAIIAIOTCs, PE3YIbTAaThI
UCTIBITAHUST aHHYJIHUPYIOTCS. DaMuivs, HUMs, OTYECTBO MOCTYMAIOMIEr0 U MPUYMHA
MIPEKPAILCHUS UCTIBITAHUN 3aHOCATCS B IIPOTOKOJI ITpoBeaeHuss BUM.

3.17. B ciuyyae mnoTepu CBSI3M C aOUTYpUEHTOM BO BpEMs IPOBEACHHUS
JTUCTAHIIMOHHBIX HCITBITAHUN Ha Tiepuoj Oosiee 15 MUHYT UCHBITAaHUS JJs JTAHHOTO
abutypueHTa mnpekpamaroTtcs. PamMuins, UMs, OTYECTBO IMOCTYHAIOUIErO0 M MPUYUHA
MIPEKPAILCHUS UCTIBITAHUN 3aHOCATCS B IIPOTOKOJI ITpoBeaeHuss BUM.

3.18. Ilpu mnpoBenEeHHH BCTYNHUTENBHOTO MCIHBITAHUS YTOYHSIOIIAE BOIPOCHI
MOCTYNAKIINX MO  COACPKAHUIO  HIK3aMEHAIIMOHHBIX  BOMPOCOB  MPUHUMAIOTCA
mpejacenareneM K3aMeHAITMOHHOW KOMUCCHHU TI0 TeledOHY U pacCMaTPUBAIOTCS TOJIBKO
B cilydac OOHApYXCHHS ONEYATKH WU JPYrol HETOYHOCTH KaKOTro-THOO 3aaHus
BCTYNIUTEIBHOTO HWCTBITaHUA.  lIpencenatenp HSK3aMEHAIIMOHHONW KOMHUCCHHU O0s3aH
OTMETHTh JTOT (AKT B TPOTOKOJIC TPOBEIACHUS BCTYIUTEIHLHOTO HCIBITAHUS.
DK3aMEHAIIMOHHOM KOMHUCCHEHl OyayT mpoaHaJIM3UpOBaHbBI BCE 3aMEUaHHs, NpU
MPU3HAHUK BONpPOCAa HEKOPPEKTHBIM OH 3aCUMTHIBAETCS TMOCTYMAIOLIEMY, Kak
BBIITOJTHEHHBIN TPaBUJIBHO.



PA3JIEJI 2. TIPOTPAMMA BCTYIIUTEJIbHBIX UCITBITAHWM JIUIS
MATMUCTPOB I10 HAITPABJIEHUIO 15.04.01 (01) «MAIINHOCTPOEHUME»
o mMaructepckoi nporpamme ooyuenus « lndpoBble TEXHOJOTUU AJTUTUBHOIO

U 3ar0TOBHTEJIbHOI0 IPOU3BOICTBAY

JUiss  NpoXOXAEHWS  BCTYNHUTEIBHOIO  HMCIHBITAHUS B MarucTparypy 1o
Hanpasinenuio 15.04.01 «MammHocTpoenuey, npodpuinb «lludposBeie TexHoIOTUU
aAUTUBHOTO M 3arOTOBUTEIHHOTO TPOU3BOJACTBAa» AaOUTYpUEHT JOJDKEH 3HATh
OCHOBHBIE TMOHATUS MO JIUCHUIUIMHAM MPO(EeCCHOHAIBHOTO IMKIa MO MpOodUIIIo
MOJATOTOBKHU:

- OCHOBHBIE MOHATHSI, ONIPEAEIECHUS U TEHACHIUU PA3BUTUS MAILIMHOCTPOEHUS;

- TEOPETUYECKUE U MPAKTUYECKUE OCHOBBI aIINTUBHBIX TEXHOJIOTUH;

- TEOPETUYECKHUE U NTPAKTUUECKUE OCHOBBI OOPaOOTKH JaBIICHUEM;

- TEOPETHUYECKHE U IPAKTUYECKUE OCHOBBI JIMTEHHBIX IPOLECCOB (IUIABKA,
3aJMBKAa MeTajlyla B JIMTEHHBIE (OpPMBI, 3aTBEpJEBAHUE OTJIMBKH, INPUTOTOBJICHHE
(OPMOBOUHBIX CMECEH, YINIOTHEHHE JUTEUHBIX (DOPM, HM3TOTOBIEHHUE CTEP>KHEH,
(buHHUIITHON 00pPabOTKH OTIMBOK);

- TEOPETUYECKHE OCHOBBI MaTepUAIOBEIECHUS METaJUIMYECKUX,
HEMETAJUIMYECKUX U KOMITO3UIIMOHHBIX MaTepruagoB

- HaBbIkU npuMeHeHus: CAE-niporpamm AJid aHaiu3a TEXHOJIOTHIA;

- HaBbIku npuMeHeHust CAIIP nist co3naHust TpeXMEPHBIX MOJEIIEH.

CopmepxaHue  pa3fefioB  MEKIAUCUMIUIMHAPHOTO dSK3aMeHa [0  MpOoQuIIio
«udpoBeie TEXHONTOTMH aVIMTUBHOTO U 3aTOTOBUTEILHOTO MPOU3BOICTBA »

1. MamuHocTpOoeHue (001Me MOJI0KEHNs)

[IpousBojacTBa (TEXHOJOTMH) BXOASIT B MalIMHOCTpoeHUEe. OCHOBHBIE MOJIOKEHUS
U TIOHATHS TEXHOJIOTHU MaIMHOCTpoeHus. Tpu tuna npousBoictBa. OCHOBHBIC OHITHUS
TOYHOCTH. OCHOBHBIE TOHSATHSA, KiaccuPukaus M BBIOOP TEXHOJOTHMUECKUX 0a3.
VYrnpasinenue TodHOCThIO. (OOecreueHre KadyecTBa IOBEPXHOCTHOTO  CJIOSA M
nonroBedyHocTr jaetanei. CrmocoObl 00paOOTKM M YIyUIICHHS KadecTBAa TOBEPXHOCTH.
Meronpl ompeneneHusT MPUIYCKOB W OMEPAMOHHBIX PpPa3MepoB. TeXHOJIOTHYHOCTh
KOHCTPYKITUU. OCHOBBI MPOEKTUPOBAHUS TEXHOJOTHUECKUX MPOIECCOB M3TOTOBICHUS U
coopku mamuH. OO1IMe MOT0KEHHS pa3padOTKU TEXHOIOTHUECKUX MPOIIECCOB.

2. [Ipouecchl U MaTepuasbl, IPUMeHsieMble B MAIIMHOCTPOEHUH

2.1. Marepuainbl

Marepuainbl, NpUMEHsIEMbIE B MAlIUHOCTPOEHUU (METasUIbl, HEMETAJIbl, KOMIIO3UTHI).
OcHOBHBIE CBOHCTBAa M CTPOEHHUE METAJUIOB. MeTallIMYecKue CIUIaBbl, BH/IbI,
Ha3HAY€HUE, METOJbl MOJY4YeHHUs, O0COOEHHOCTH 00paboTkM U cdepa NpPUMEHEHHUS.
Tepmuueckass oOpaboTka wmatepuana. IlonmuMepHble wmaTepualbl, KiaccUpuUKalus,
CBOWMCTBA, CHOCOOBI TIOJYYCHHUS W W3ACHUS W3 HuUX. [IOHSITHE KOMIO3UITMOHHBIX
MaTepUalioB.



2.2 Metaanyprus

UYepHble MeTayuibl, Kiaccu(uKanus, CIOCOObI TMOJMYyYEHHs, M  HPUMEpBI
ucnonb3oBaHus. OcOOEHHOCTH CBOWCTB U BBIIUIABKYU CTAJH U YyryHa. [[BeTHbIE MeTaIIbI
1 cruiaBbl. [lomyueHue, cBOWCTBA U PUMEPHI UCIIOIB30BaHNUA. MeTallTM4ecKuil MpoKar.
Meramryprudeckue MpoOHEecchl MPOKATHOTO TMPOHM3BOJACTBA. METOIBI  pa3/ieieHuUs
npokata. TeXHONOrus MPOKATKH: OCHOBHBIE OIEpalid, MPUMEHsSEMOe 00O0pyHOBaHHE,
oOpabaTeiBaeMble MaTeprajbl, 0COOCHHOCTH TEXHOJIOTHH.

2.3 Pe3anue MeTa/Ll10B

Buner npousBoacTB mo cepuitHoctd. KoadduiimeHT ucnoap30BaHUs MaTepUasoB.
Knaccudukanus TeXHOIOTHN UCTIONB3YyEeMbIX B MAIIMHOCTPOSHUH. OCHOBHBIE OIEpaIiu
JIe3BUIHOM 00pabOTKHM MaTepHaIOB, HX OCOOCHHOCTH M 00J1acTh mpuMeHeHus. Oneparuu
abpa3uBHOM 00pabOTKH, UX OCOOEHHOCTh U 00yacTh mnpuMeHeHus. Onepanuu
AJIEKTPOIPO3UOHHON U DIIEKTPOXUMHUYECKOW OOpaOOTKH, TPUHIMN JCUCTBUS W
OCOOEHHOCTH.

2.4 CBapka MeTaJJIOB

Bunpl cBapku u ux kpatkas xapakrepuctuka. OCOOCHHOCTH TEXHOJIOTHH U cdepa
ucnonb3oBanusa. OCOOCHHOCTH CBapHBaeMbIX MarepuanoB. CBapka TpPEHHEM OCHOBHBIE
BUJIBI M WX KpaTKas XapaKTepucTuka. [ MOpumHble MPOW3BOACTBEHHBIC TEXHOJOTHUU
(pa3HOBUAHOCTH, IPUHIIUI IEUCTBUS, BO3MOKHOCTH MTPOLIECCOB.

3. O0paboTKka MaTepHuaJIOB J1aABJIEHUEM
3.1 TeopeTuveckue OCHOBBI IUIACTHYECKOM AedopMannu

Jedopmanms wmeramuioB. Ympyras W Iutactudeckas aedopmairusa. CTpoeHHe
METaJUIOB M MEXaHW3M mporiecca aehopmanmu (pusudeckoe oObsicHenue). JledexTo
KpUCTAJUTMUECKON pereTkd. HampspbkeHne BO3HHMKAIME B Tporecce nedopmarum,
TEH30p HAIpsHKEHUH, YCIOBHE MIACTUYHOCTH. HarpeB Marepruaia 1 ”3BMEHEHHUE CBOWCTB
Mpu HarpeBe. BimsiHre rpaHUYHBIX YCIIOBUN Ha Tiporiecc negopmupoBanusi. KoHTakTHBIE
TPEHUSI BO3HUKAIOIIKUE MPU 00padOTKE JaBIECHUEM. DKCIIEPUMEHTAIBHOE HCCIIEIOBAHUE
MEXaHUYECKUX CBOWCTB METAJUIOB M HEMETAJUIOB: METOJ| pACTSIKEHUs, CHKaTHs,
Kpy4Y€HHUsI, TPUHIMIIHAIbHAS CXeMa JaHHBIX METOJIOB, OMUCAHUE XAPAKTEPHBIX TOUYEK
UHAUKATOpHOW  nuarpammbl. KpuBbie  ympouHeHus. ANNpPOKCUMAIuUsi — KPUBBIX
ynpouyHeHus. Vicuepnanue miacTUYHOCTH MpU 00paboTKe AaBieHreM. YepHble MeTasuibl
UCIIOJIb3yeMble JUIsl JIMCTOBOM W OOBEMHON IITaMmnoBKU. [[BeTHblE MeTaIbl
UCIIOJIb3yeMbI€ ISl IMCTOBOM U 0OBEMHON ITAMIIOBKH

3.2. KoBka

Texnonmorus 00pabOTKM JaBiIeHUEM: OOpabaThIBaeMble MaTepuaibl, 00JIaCTh
MPUMEHEHUS TEXHOJIOTUH, OCHOBHBIE TIPEHMYIECTBA. BHIBI TEXHOJIOTHYECKUX
MPOIIECCOB: KOBKA, OOBEMHAsi W JUCTOBAs IITAMIOBKA. TEXHOJIOTHYECKHE OIeparuu
koBku. OOopymoBaHWe, MpUMEHsIEMOE Ui KOBOYHBIX omepanuid. MeToaoB
TUTACTUYECKON JiehopMaIlii METAJUIOB I METKOCEPUIHHOTO MPOU3BOJICTBA



3.3. O0bemMHas IITAMIIOBKA

TexHonoruss ropsAYeld IITAMIIOBKH: OCHOBHBIE ONEpAMU, MNPUMEHSIEMOE
o0opynoBaHue, oOpadaTbiBaeMble MaTEpUalibl, 0COOEHHOCTU TeXHOoJoruu. OnpeneneHue
koadduiieHTa  HUCHOJb30BaHHE  MaTephalia B  TEXHOJOTMYECKUX  Olepalusix.
Texnonornyeckue omnepamnuu 00beMHONW mTamMmoBku. O00pya0BaHUE TPUMEHIEMOE IS
ropsideil MTaMIOBKA W €ro 0COOCHHOCTH. MHCTPYMEHT NMPUMEHSIEMBIA B OIEpaIusx
00OBEMHOW INTAMIIOBKM W €ro ocoOeHHOCTH. UYekaHka Menaneil, HCIoIb3yeMble
Marepuanbl, HWHCTPYMEHT H©  IIOCJEA0BATEIbHOCT, 00paboTku. COBpEeMEHHBIE
MIPOTPaAaMMHBIE KOMIUICKCHI ISl MOJICTTUPOBAHMS O0BEMHOM IITAMITOBKH

3.4. JIucroBasi IITAMIIOBKA

TexHonorus JMCTOBOM IITAMIOBKU: OCHOBHBIE OMNEpaldd, MPUMEHIEMOe
obopynoBaHue, 00pabaTbIiBacMbIe MaTepuallbl, 0COOCHHOCTH TEXHOJIOTHHU.
PaznenurenbHbple omnepanuu JMCTOBOM IITaMMOBKHU. Packpoll JUCTOBOro marepuara.
DOopMOU3MEHSIONIME ONEpalMi JIMCTOBOM INTaMnoBKU. J[luarpamma mpeneabHOro
(dhopMoU3MEHEHUS NIl TUCTOBOM IMITaMImoOBKU. OCOOCHHOCTH M3ruda MHUPOKON U Y3KOM
nosiockl. O00OpyI0BaHNE MPUMEHSIEMOE ISl TUCTOBOM IITAMIIOBKUA M €r0 OCOOCHHOCTH.
NHCTpyMEHT TpUMEHSEMBIN B ONEparvsaX JIMCTOBOM IMITAMIOBKA M €r0 OCOOCHHOCTH.
[IITaMnoBKa 3IaCTUYHOU CPEIOM.
CoBpeMeHHbIE TTPOTrPAMMHBIE KOMIUIEKCHI 11 MOJEIUPOBAHUS OTIEPAIMA JIUCTOBOU H
00BEMHOM MITAMITIOBKH.

4. AAINTHBHBIE TEXHOJIOT MU
4.1. O01mee npeacraBjieHre 00 aJIMTUBHBIX TEXHOJIOTUSIX

AJITMTUBHBIE TEXHOJOTHUM: CYIIHOCTh TIpoliecca, OIpejecHue, HEOoOXOAUMBbIC
YCIOBUS JUIS TPaKTHYECKOHM pealM3allid, BO3MOXKHBIC OO0JacTH IPUMEHCHHS.
Knaccudukanus agmuTUBHBIX TEXHOJOTHMH C KPaTKOW XapaKTEPUCTHKON KaKI0i
TexHoJiorud. [lpuMepbl HCHONB30BaHUS  M3ACIUN  TMOJYYEHHBIX  aJIUTUBHBIMU
TEXHOJIOTHSIMU. BUJIbI MOMMMEPHBIX MaTepUAIOB, 0COOCHHOCTH W U3MICTUS U3 HUX.

4.2. OCHOBHBbIE TEXHOJIOTHH AJYIUTUBHOTO MPOU3BOJACTBA

Texnonoruss FDM: kpaTkoe OINKWCaHUE TEXHOJOTHH, MNPUHUMIIAAIBHAS CXEMa
peanuzauuu, oOJacTh mpuMeHeHus. I[IpumeHeHus aaAUTUBHBIX TEXHOJIOTMM ISt
U3TOTOBJICHUS M3JENMA U3  (POTOMOJMMEpPHBIX MaTepuanoB (IPEeUMyIECTBA H
HeJoCTaTKu wu3Aenuid). llpuMeHeHus aJIUTUBHBIX TEXHOJOTUHA JUIsl W3TOTOBJICHHUS
U3JIETUI U3 METAUIMYECKUX IMOPOIIKOB (MIPEUMYINEecCTBA U HEJOCTaTKU HU3JeNui).
Texunonorust SLA, SLS u SLM: kpaTkoe OnMCcaHue TEXHOJOTUH, IPUHIIMITHAIbHAS CXeMa
peanuzanuu, obmactk npuMmeHeHus. TexHnonorus EBM: kpaTtkoe onucaHue TEXHOJIOTHH,
MPUHITMTITHATIBHAS CXeMa pean3aliu, 001acTh npuMeHeHus. Texnonorus MJIM: kpatkoe
OMKCAHUE TEXHOJIOTHH, TPHUHIMIHAIbHAS CXEeMa pealu3aruu, 00JacTh MPUMEHECHHUS.
Texnonorus Polylet: kparkoe omucaHue TEXHOJOTHH, MPUHIUIIHAIBHAS CXeMa
peanuzamuu, odmacte npuMmeHenus. Texnonorus SLA, DLP u LCD: kpaTkoe omnucanme
TEeXHOJIOTHH, TPUHIMIIMATbHAS CXeMa peain3alui, 00JacTh IpuMeHeHus. TexHomorus
LOM: kparkoe OnucaHue TEXHOJIOTMH, MPUHLHUIHAIIbHAS CXE€Ma peanu3aluu, 00JacTh
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IMPUMCHCHMUS. A,ZII[I/ITI/IBHLIC TCXHOJIOTMKM MW BO3MOXHOCTh HX KOM6I/IHI/IpOBaHI/I}I C
M3BCCTHBIMU TCXHOJIOTHUAMH IIPOU3BOJACTBA: JINTECHHBIMU TCXHOJOI'uAMH, CBAPOYHBIMH
TEXHOJIOTUAMM, TEXHOJOTHAMU PE3aHUA, TCXHOJIOTUAMHA OM]_I

4.3. MoaeaupoBaHue NMPOLECCOB M TEXHOJIOT Uil

Mecto mnporpaMMHOro OOeclieueHHUs] B aJJUTUBHOM MPOU3BOJCTBE: THIIBI
MPUMEHSEMBIX TPOrpaMmM, Ux ocoOeHHOCTH. COBpEeMEHHBIC MPOTPAMMHEIE KOMILJICKCHI
JUIst MosieniipoBanusl anauTuBHbIX TexHosnorui. Pons CAITP (CAD u CAE-nporpammei)
MpU PEIICHUM TEXHUYECKUX 3aJady. T[OYHOCTh pe3yJbTaTOB MOJICIMPOBAHUS: YEM
OMpeeNsieTcsi, OCHOBHbIE mapaMeTphl. [lOHSATHE «MMUTAIMOHHOE MOJCIUPOBAHUE:
NPUBEAUTE OIPEACIICHUE; MOSICHUTE OCOOEHHOCTH MPOBECHUS.

5. JIuTelHbIe TEXHOJIOT UM
5.1. O0mue mMo10KeHUs ¥ MOHATHS TEXHOJOTHHU JUTEHHOr0 MPOU3BOICTBA
TexXHOJOrMYHOCTh ~ KOHCTPYKLMI OTJIMBOK M  OLEHKAa BO3MOXHOCTH HX
n3rotoBieHus. IIpoeKTMpoOBaHME OTIMBKU: TOYHOCTHBIE NApaMETpPbl, MPUIYCKH,
(OpMOBOUHBIE YKIIOHBI, JINTEHHBIE PaaUyChl. TE€XHONOTHS JTUThS B (POPMBI U3 TIECUAHBIX
cMeceil: 0051acTh MPUMEHEHHs, OCHOBHBIE 3Tallbl, IPUMEHSIEMbl MaTepUaIbl, OCHACTKA U
obOopynoBanue. [lecuanbie cmecH A TUTEHHBIX (GOPM: MPUHIMITUAIBLHBIA COCTaB, BUIbI
U COCTaBbl CMeceill, 001acTh MPUMEHEHHI pa3HbIX cMeceil. Mo1enbHO-0TI0YHasl OCHACTKA
U MOJEJIbHBI KOMIUIEKT: ONPEACICHUS U COCTaBbl. [IpoeKTHpOBaHUE M3TOTOBJIEHUE U
OPUMEHEHUE pPa3JWYHbIX BUJAOB MOJEIBHONM OCHACTKU: MaTepHalbl, TEXHOJOTUU
U3TOTOBJICHUS W TOPSAIOK MpuUMeHeHus. OCHOBHbIE JUTEHHBbIE e(PEKThHl U METOJIbI
KOHTPOJISI Kau€CTBa OTJIUBOK.

5.2. O6opynoBaHue JUTEHHBIX IIEX0B

Mertonsl ¥ 00OpymOBaHWE I YIUIOTHEHUS JUTEHHBIX (opM. MeToasl wu
o0opynoBaHue Jid HU3TOTOBIEHUS cTepxkHEd. OOopyaoBaHue IJIsl TPAHCHOPTHUPOBKH,
cCOOpPKM M HarpykeHus JUTEeHHbIX ¢opM. Meroapl u o0opyAoBaHUE A YJOAJCHUA
OTJIUBKU U3 TUTEHHON (HOPMBI.

5.3. IlnaBKa MeTaJLJIOB U CIJIABOB

Mertaniasl ¥ CIUlaBbl, MCIOJB3yEMbIE IS JTUTEHHOTO IMPOW3BOJACTBA: OCHOBHBIC
MapKH, CBOMCTBa W 00JacTh NpuUMeHeHUs. [[naBuibHBIC Meun U 0O0OpYJOBaHUE IS
IMPUTOTOBJICHUS CIUTaBOB. OCOOCHHOCTH IUIABKHM PA3JIMUHBIX CIUIABOB: YYryHa, CTaJIH,
TYTOIUIaBKUX CIUIABOB, MEJIHBIX CIUIaBOB, aJIOMHUHHUEBBIX CIJIABOB, MAarHUEBBIX CILJIABOB
IIMHKOBBIX CIIJIABOB, HUKEJICBBIX CIIJIABOB.

5.4. CnenuajJbHbI€ BHABI JUTDHS

OO6nacTh MPUMEHEHNS, OCHOBHBIE ATaIlbl TEXHOJOTHH, IIPUMEHICMBIC MaTePHAIbI
0o00OpyI0BaHUE W OCHACTKA CIOCOOOB: JIUThS MO BBITUIABISIEMBIM MOJEISIM, JIUTHS IO
BBDKHUTAEMBIM MOJIENISIM, JIUTHSI B KOKWJIb, JIUThS IIOJ JABJICHHUEM, JIUTHS IOJ HHU3KUM
JaBJICHUEM, IICHTPOOCKHOTO JINThS, BAKYYMHOT'O JIUThS ¥ JINThSI B CHUIIMKOHOBBIE (DOPMBI.
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5.5. HHudposbie TEXHOJIOIMH JUTEHHOT0 IPOU3BOACTBA

Ocob6ennoctu npuMmenenus ctankoB ¢ UITY, 3D npunrepoB u 3D ckaHepoB ajis
NOJYYEHHUsS] OTJIMBOK OTBETCTBEHHOTO Ha3HaueHWs. [IpuMeHeHue B JUTEUHOM
IPOU3BOJICTBE MOJIENIEN, MOJYYEHHbIX MEeTO0M 3D medatu u TUIbl NpuMeHseMblx 3D
MPUHTEPOB. MoenrpoBanre MpOIECCOB 3AIMBKU pacijiaBa B (hopMy M 3aTBEp/IeBaHUS
OTJIMBKU: TIPUMEHSIEMBIC TTPOTPAMMBI, dTambl pabOThl ¢ MPOTPAMMaMH KOMITBIOTEPHOTO
MO/JICJIMPOBAHUS JINTEUHBIX MTPOLECCOB, PE3YJIBTATH MOAEIUPOBAHUS.

OcHoBHas JMTEparypa:

1. BoposkoB A.U., bypnakoB C.®., Knsasun O.U., MensuukoBa M.I1., MuxaiinoB
A.A., Hemos A.C., [TansmoB B.A., Cunnna E.H. KoMnberoTepHBI HHAKUHUPUHT
yue0. nocobue / A. Y. bopoBkos [u np.]. — CII6. : U3a-Bo IlonutexH. yH-Ta,
2012.- 93 c.

2. IletpoB B.M. OcCHOBBI TeOpUM pEIICHUS HM300pETATEIBCKUX 3a7ad. YUYEOHUK.
ISBN 965-7127-00-9.

3. PeBenkoB A.B., PezunkoBa E.B. Teopuss u mpakTuka pemieHUs TEXHHUYECKUX
3amad. YueOHnoe nocodbue. M.: @opym, Uadpa-M - 2015, 384 ctp., ISBN 978-5-
16-006487-1, 978-5-91134-750-5.

4. Cokonos JI.1O. Coznanue, opopmiienue u 3ammra n300peTeHU: MPAKTUIECKOE
nocobue A WHXKEHepoB, yueHbIXx W mareHToBenoB / J[.FHO.Cokomnos. - M.:
NHUII «ITaTtent», 2013. - 207 c.

5. Kammun [O.I'., Kpyruna E.B. Hayunbsie OCHOBBI 3KcliepUMEHTa. YueOHOE
nocobue. M.: YauBepcuteT MammmHoctTpoenus, 2014. —56¢.

6. lan Gibson, David Rosen, Brent Stucker. Additive Manufacturing Technologies:
3D Printing, Rapid Prototyping, and Direct Digital Manufacturing. 2nd ed. 2015
Edition. NY: Springer Science+Business Media 2015, ISBN 978-1-4939-2112-
6.

7. 5. T'mbcon, /. Poszen, b. Ctakep. TexHonoruu AIIUTHBHOIO MPOU3BOACTBA, M.:
Texnocdepa, 2016. — 646 c.

8. Kanmnuu FO.I'. u ap. ConporuBnenue nedopManuu U MIACTUYHOCTh METAJIOB
npu 00paboTke JaBiaeHueM. YueoHoe mocobue. M.: Mammnoctpoenue, 2010.

9. KoBka u mramnoBka. CnpaBoyHHK B 4-X ToMax — 2-¢ uzaanue/ Ilox obmi. pen.
E.N. Cemenona. — T.1, 2, 3,4 - M.: Mammnoctpoenue, 2010.

10.TpyxoB A.Il., Copokun FO.A., EpmoB M.}O. u np. TexHosorusi JUTeitHOrO
npousBoACTBa. - M.: Akanemus, 2005, - 524 c.

11.Manspo A.W. TexHonorusi miaBKu JUTEHHBIX cruiaBoB. — M.: Ilommrpad
Cepguc, 2005. - 195 c.

12.'mam 2.Y. TexHosorus JUTEHHOTO Mpou3BoAcTBa: CreluanbHble BUIbI JUTHS:
YuebHuk /i ctya. Beicul. yueb. 3aBenenuit / 3.Y. I'uau, A. M. 3apyoun, B. A.
Pui6kun; [log pen. B. A. Peiokuna. — M.: M3narenbckuii EHTp «AKaaeMusy,
2005. — 352.

13.Kongako A.1. CAIIP TexHOJOTHYECKUX MPOIECCOB, YUEOHUK JJis CTYACHTOB
By30B. U31.3-€, ctep. - M.: Mammnoctpoenue, 2010. - 550 c.
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14. TpyxoB A.Il. JIutelinbie cIiaBbl U TUIaBKa. Y4eO. nmocodue i By30B /MasspoB
AMN. - M.: U3patenbckuii nueHtp "Axanemus", 2004. - 336 c.

15.AxcenoB  II.H. OGopynoBanue JUTEHHBIX 1€XOB. YueOHMK. — M,
Mammunoctpoenue, 2006. 512 c.
16.Mamspop A.W. I[leun ITUTEHHBIX 1I€XOB: yuyeOHOE TMocoOue isi By30B. — M.:

Mammnoctpoenue, 2014. — 256 c.: ui.
17.Monacteipcknii ~ B.II.  Marematuueckoe  MOJEIHMpPOBAaHHE  IIpouEecca
HaIpaBJIeHHOW KpucTam3auuu, Mocksa, MI'TY «MAMM», 2011, 178 c.

JlonosiHUTeILHASA JINTEpPaTypa:

1. I'pabnes A.H., bommua A.H.Mamuasl #W TEXHOJOTHH JIMTCHHOTO
pou3BoAcTBa. BBenenue B ciennanbHocTh. — M.: MITTY, 2006. -184 c.

2. TpyxoB A.Il. OcHoBbl Teopuu (HOPMHUPOBAHUS OTIMBKHU. YueOHOE Mmocooue.
MI'TY «MAMM». 201 1r. 246 c.

3. IMuxynoB M.B. CoBpemeHHbI€ TPOOIEMBI MATEPUATIOBEICHUSI U METAJUTYPrUH :
KPUCTANIM3AIMOHHbIE TIPOLIECCHI : YyueOHOe mocodue [DIeKTpOHHBINA pecypc] :
yueb. mocodue / M.B. [lukyHos, B.E. baxxeHoB. — DnekTpoH. n1aH. — MockBa

: MUCHUC, 2016. — 95 C. — Pexum JIOCTyTA:
https://e.lanbook.com/book/93657
4. Maruenko W.B. O6opymoBanue IWTEHHBIX II€XOB. YUeOHUK. — M,

Mammnoctpoenue, 2005. 398 c.

5. Jlyszuna JI.U. KomnbioTepHoe moaenupoBanue: YdyebHoe mocodue. — Tomck:
ToMckuii MEXBY30BCKUI LIEHTP IUCTaHUIMOHHOTO oOpa3zoBanus, 2001. — 105 c.
— Pexxum noctyna: http://simulation.su/uploads/files/default/2001-uch-posob-
luzina-1.pdf

6. 3nmeako M.A., Haraities M.B., JloBObimr B.M. AnauTHBHBIE TEXHOJOTHUU B
mamHoctpoeHuu. [locobue nst unxkenepor. M.: 'HI[ PO OI'VII «kHAMI»
2015. 220 c.

7. Chee Kai Chua, Kah Fai Leong. 3D Printing and Additive Manufacturing.
Principles and applications — World Scientific Publishing, 2015 — 518 c.

8. Iletpos II.A., Canpeikun B.}O. TexHnonoruu ObICTpOro NpOTOTUIIUPOBAHUS. —
M.: MI'TY «MAMMN», 2011

9. http://www.3dsystems.com/

10. http://www.stratasys.com/

11. http://www.rapidshape.de/

12. https://www.eos.info

Cnucok 3K3aMeHAIMOHHBIX BOMpocoB no npodumo «Ludpobie TexHomoruu
aJIUTUBHOTO U 3aTOTOBUTEIBHOTO MPOU3BOJICTBA» pa3MelléH B [Tpunoxenun 1.
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PA3JIEJ 3. TIPOTPAMMA BCTYIIUTEJIbHBIX UCITBITAHWM JUUIS
MATUCTPOB I10 HAITPABJIEHUIO 15.04.01(02) «MAIIMHOCTPOEHUME» no
MarucTepckoi nporpamMmme ooyueHus: « KomimiekcHble BbICOK03 QP ekTUBHBIE
TEXHOJIOIMH MAIIMHOCTPOEHUsD)

JJ1s TpOXO0KASHHS BCTYUTENILHOTO UCTIBITAHUS B MAarUCTPATypPy MO HAMIPABIICHUIO
15.04.01 «Mammnoctpoenue», npoduias «KommiiekcHble  BBICOKOI(D(PEKTUBHBIE
TEXHOJIOTUM MAIIMHOCTPOCHUS» aOUTYpUEHT AODKEH 3HATh OCHOBHBIE TOHATHUS IIO
AUCLUILTHHAM MPOPECCHOHATBHOTO IIUKJIIA 110 MPO(GUITIO MOATOTOBKU:

- OCHOBHBI€ TE€H/CHIIUU PA3BUTHUS MAIIMHOCTPOCHUS

- OCHOBBI TEXHOJIOTMH MAalTMHOCTPOEHUS

- OCHOBBI Pa3pabOTKU TEXHOJOTHUECKUX MPOIECCOB

- OCHOBBI TEXHOJIOTUYECKOH MOATOTOBKU MPOU3BO/ICTBA

- OCHOBBI ITPOEKTUPOBAHMSI TEXHOJIOTUYECKON OCHACTKH

Conepxanve  pas3zieioB  MEKIUCHMIUIMHAPHOTO JK3aMeHa Mo  Ipoduiio
«KomruiekcHbie BEICOKOA((PEKTUBHBIE TEXHOJIOTUN MAITUTHOCTPOCHHUS

1. OcHOBHBIE TEHACHIIUN PA3BUTHA MAIIHHOCTPOCHUS

1.1.  CymHocTb 4 MHIYCTPHUATIBLHON PEBOIIOLUN.

1.2. TloHsATHE MHOTOHOMEHKYJIATYpHOTO IPOU3BOICTBA

1.3. HHTennexTyalbHOE TEXHOJIOTUYECKOE 000PYI0BAHUE

1.4. Dtrdueckue mpoOIIeMbl COBPEMEHHOTO MPOU3BOICTBA

1.5. JluarHoctuka 000pyAOBaHUSA U UHCTPYMEHTA

1.6. JKu3HEHHBIN TUKI U3JETUN MAIIMHOCTPOECHUSL.

1.7. OcHoOBHbIE 3aJaud  TEXHOJIOTMYECKOW  IOATOTOBKM  COBPEMEHHOIO
IPOU3BOJICTBA.

1.8. ABromaruzauus v poOOTH3aLNS COBPEMEHHOI'O IIPOU3BOCTBA

2. OCHOBBI TEXHOJIOTMH MAIINHOCTPOCHUS

2.1. OcHOBHBIE TIOJOXEHUS W TOHATUS TEXHOJOTMUM MAIIUHOCTPOEHUS
Beenenne. Mammnaa Kak OO0BEKT MPOW3BOACTBA. [IpOM3BOACTBEHHBIM MpOIIECC.
OcHOBHBIE TMOHATUS M omnpeneseHus. TeXHONIOrM4ecKas XapaKTepUCTUKA Pa3IudHbIX
TUIIOB TPOU3BO/ICTBA.

2.2.  3aKOHOMEPHOCTH M CBS3H, NPOSBIISIIOUIMECS B MPOLECCE MPOEKTUPOBAHUS U
CO3JaHusl MalIuH

2.3.  OcCHOBHbBIE MOHSTUS TOYHOCTH. TEXHOJOrMYECKHME pPa3MEpPHBIE PaCUETHI.
OcHoBHBIE TIOHATHS W Kilaccudukamus 0Oas. OcHoBHBIE TIpaBWia BBIOOpA
TEXHOJIOTHUECKUX 0a3. DaKkTophl, BIAUSIOUME HA TOYHOCTh MEXAHUYECKON 0OpabOTKH.
AHanu3 TOYHOCTU MEXaHUYeCKON 00paboTKH. YTIpaBieHUE TOUHOCTHIO.

2.4. TexuHoyoruueckoe oOecleyeHUe KadyecTBa IMOBEPXHOCTHOTO CIIOS U
J0JIrOBeYHOCTH Jnietaneil. [lapaMerpsl, XapakTepu3ylolue KayecTBO IMOBEPXHOCTHOTO
cnos. BnusHue KkadecTBa TOBEPXHOCTHOTO CJOS Ha JOJTOBEYHOCTh JIeTajeil.
TexHonornyeckoe ynpaplieHHE KaueCTBOM IMOBEPXHOCTHOTO CJOS U JOJITOBEYHOCTHIO
JeTajgey MallnH.
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2.5.  Meroabl onpeieeHUs TPUITYCKOB U ONEPAIMOHHBIX Pa3MEPOB.

2.6. TexHOJIOTMYHOCTh KOHCTPYKIUU. KauecTBeHHass M KOJIMYECTBEHHAs
OLICHKA TEXHOJOTUYHOCTH.

2.7.  OCHOBBI TEXHHYECKOTO HOPMUPOBAHUS

3. OcHOBBI pa3padOTKH TEXHOJOTHYECKHUX MPOIECCOB

3.1. OcHOBBI MPOEKTUPOBAHHS TEXHOJIOTMYECKUX MPOLECCOB H3rOTOBICHUS
aetaneit mamuH. OOIIKME TMOJOXKEHUS pa3pabOTKU TEXHOJIOTUYECKUX MPOLECCOB.
Hcxoanbie gaHHbIe 1715 pa3pab0TKU TEXHOJIOTHUECKOro Impoliecca.

3.2.  DTansl NPOEKTUPOBAHUS TEXHOJIOrM4Yeckoro npouecca. Coaepxkanue 3aaad,
perraeMbIX Ha OTAENbHBIX dTamax pa3zpadbotku TII. coOeHHOCTH pa3paOOTKU THUIIOBHIX U
IPYNIOBBIX TEXIPOIECCOB.

3.3. Pa3paboTka TeXHOJOTHYECKOTO MPOoIecca COOPKH.

3.4. IlocTpoeHue TEXHOJOTHUYECKOro MapuIpyTa 00pabOTKu aeTajieil MaliuH.

3.5. OpranuzanuoHHble (OPMbI IPOU3BOJICTBA.

3.6. IlocTpoenue onepary TEXHOJIOTMYECKOT0 Ipolecca.

3.7. OmnpexneneHue peXMMOB pE3aHHUS.

3.8.  OmpeneneHue BpeMEHU BBITIOJIHEHUS TEXHOJIOTUYECKOU ONepalni.

3.9. Metoasl 00pabOTKM HApYKHBIX U BHYTPEHHUX MOBEPXHOCTEH.

3.10. Metoas! U3rOTOBICHHS 3yOUaTHIX KOJIEC.

3.11. Buasl TEXHOJOTMYECKHUX MPOLECCOB B MAIIMHOCTPOCHHMM K OOJACTH HX
NPUMEHEHUS.

3.12. Pa3MepHblil aHAJIN3 TEXHOJIOTMYECKUX MPOLIECCOB.

3.13. Pacuer npumyckoB U ONepallMOHHBIX Pa3MepPOB

4. OCHOBBI TEXHOJIOTHYECKOH MOATOTOBKH MPOU3BOACTBA B MAIIUHOCTPOEHHH
4.1. IlpunHuunsl BEIOOpa 3aroTOBKM B MAIIMHOCTPOSHUHU
4.2. OrpaboTka aetajiei U U3JeIuil Ha TEXHOJIOTUIHOCTh
4.3. OmnpeneneHue KoJM4ecTBa 000py10BaHUS
4.4. YKpynHEHHOE ONpeJieSIieHUe KOJIMUEeCTBA PabOUHX.

4.5. IlonsiTHE MOTOYHOM, HEMOTOYHON U MEPEMEHHO-TIOTOYHOMN POPMBI
OpraHu3aliy MPOU3BOJCTBA.

4.6. Koaddumment 3arpy3ku 000pya0BaHUsS

4.7. Ilpsimas u oOpaTHas 3a7ja4u pa3MEPHOTO aHAIN3a

S. OcCHOBBI IPOEKTHPOBAHHUSA TEXHOJIOIMYECKOH OCHACTKH

5.1. Knaccudukanms n Ha3HAYCHUE TEXHOJIOTHIECKON OCHACTKH.

5.2. Texuuveckue TpeOOBaHUS HA TEXHOJIOTUYECKYIO OCHACTKY

5.3. llocnenoBaTeabHOCTh MPOEKTUPOBAHUS TEXHOJIOTMYECKOW OCHACTKHU.

5.4. OcCHOBHbIE MOJIOKEHUS TIPU Pa3pabOTKE CXEM YCTAHOBKH.

5.5. BpiOop Oa3zupyromux W 3aKUMHBIX YCTPOWCTB, TOYHOCTh YCTAHOBKHU
U3TOTABIMBAEMBIX OOBEKTOB.

5.6. BbIOOp CHIIOBBIX YCTPOMCTB TEXHOJOTMYECKONH OCHACTKH

5.7. BwbiOop, pacueT U MPOCKTUPOBAHKE MEPETATOUHBIX MEXAHU3MOB
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MCTOI[I/IKa IMPOCKTUPOBAHUA CTAHOYHBIX l'[pPICl'IOCO6J'I€HI’II>i.

OcHoBHas IuTEpaTypa:

l.

2.

9.

ba3zpoB b.M. OCHOBBI TEXHOJOTMU MAIIMHOCTPOEHUS — M.: MalmHOCTpOeHuE,
2005.-736 c.

CycnoB  A.T., J[lansckuii A.M. HayuHble  OCHOBBI  TEXHOJOTHH
MamuHoCcTpoeHus. — M., MammHoctpoenue, 2002. — 684 c.

. BapranoB M.B. TexHOJOrMYHOCTh KOHCTPYKUMW  H3LECIMM:  METOABI

oOecrneveHus 1 OLeHKH. - M.: YHuBepcurer mammuoctpoenus, 2011.

Cycnos A.I'., ®€nopor B.I1., N'opaenko O.A. TexHomoruueckoe odecrieueHue
Y TIOBBILICHUE SKCIUTYaTAIMOHHBIX CBOWCTB JETAJEW U UX COCIUHEHUU.— M.:
Mammunoctpoenue, 2006.

. Xonoakosa A.I'., Kpuctane M. I'. TexHosnorus aBromatuueckoi cOopku. — M.:

Mammnoctpoenue, 2010.

Mamunoctpoenue: suuknoneaus T.3. Coopka mammn/ FO.M. CosnomeHrIies,
A.A. T'yceB u ap.; mox obmed pemakumeirt FO.M. ComomenueBa. — M.:
Mammnoctpoenue, 2006.

Mamunoctpoenue: DHuukioneauss T.2. TexHOIoruss U3roToBICHUS AeTaleh
mamuH / A.M. [lansckuii, A.I'. Cycnos. - M.: Mammnaoctpoenue, 2000.
CripaBOYHUK TEXHOJOra MallMHOCTpouTedss B 2-x ToMmax. / moxa pexa. A.C.

BacwibeBa, A.A. Kyrtuna - 6-¢ wusmanume, mom. u mepepad. - M.:
Mammunoctpoenue, 2018.
CycnoB A.I'. KayecTBO NOBEpXHOCTHOIO CJOs JAeTajied MamuH. — M.:

Mammunoctpoenue, 2000.

10.Tumupsizes B.A., Kyrun A.A., Cxuptnaaze A.I'. OCHOBBI TEXHOJOTHH

MamuHocTpoeHus. — Mocksa, 'OY BIIO MI'TY «CTAHKWH», 2011. — 395
C.

Crucok  SK3aMEHAllMOHHBIX ~ BompocoB  mo  mpopumo  «KomruiekcHbie
BBICOKOA()(DEeKTUBHBIE TEXHOJIOTUH MAIIMHOCTPOEHU» pa3Meni€H B [Ipunoxennn 2.
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PA3JIEJI 4. TIPOTPAMMA BCTYIIUTEJIbHBIX UCITBITAHWM JIUIS
MATUCTPOB I10 HAITPABJIEHUIO 15.04.01(03) «MAIIMHOCTPOEHUME» no
MarucTepckoil nporpamMmme ooyuyeHus: «Po0OTH3MPOBAHHOE CBAPOYHOE
NPOM3BOJACTBO»

JI1st IpOXOKAEHUS! BCTYIUTENBHOTO UCIIBITAHUS B MATUCTPATYpy 110 HAIIPABIEHUIO
15.04.01 «MamuHocTpoeHue», npoduib «PoboTusupoBanHOE CBApOYHOE
MPOU3BOJCTBO» AOUTYpPUEHT JOJKEH 3HAaTh OCHOBHBIE MOHATHUA MO AUCHUIUIMHAM
po(heCcCHOHATBHOTO IHUKJIA MO MPOQUITIO MOATOTOBKH:

— TEOPETUYECKHE U MPAKTUYECKHE OCHOBBI POLIECCOB CBAPKU;

— TEOpPETHYECKHE U IMPAKTUYECKUE OCHOBBI pacyera M KOHCTPYHMPOBAHHUSA
CBapOYHOIO0 O00OPYZOBAHMS, IMPUMEHSIEMOIO JUIsl OCYILIECTBIECHHUS TEXHOJOTHYECKUX
IPOLIECCOB CBAPKH;

— OCHOBHBIE TEHJICHLMHM pa3BUTUS MAIIMHOCTPOECHHUS M, B YaCTHOCTH,
CBapOYHOIO IIPOU3BOJCTBA.

—  TEXHOJIOTHSI MAIIMHOCTPOEHHUS

ConmepxaHue  pa3fesioB  MEXIMCUMIUIMHAPHOTO  3K3aMeHa MO0  Hpoduito
«PoboTH3MpOBaHHOE CBAPOYHOE ITPOU3BOJCTBOY

1. IIpoexkTpoOBaHMe U MPOU3BOACTBO CBAPHBLIX KOHCTPYKIM A

[IpyHiMn pacuera CBapHBIX COCOUHEHUN IO MPEACIBHBIM COCTOSHUAM H
JOIyCKaeMbIM HampspkeHusM. [loHatue u kiaccupukanys cOOCTBEHHBIX HaMpsKEHHI.
KoHuenTpanus HanpsskeHUM B COCIMHEHUAX, IOJYYEHHBIX CBAapKOM IIJIABICHUEM.
Brnusinue cBapouyHbIX HaNpspKEHUH U aedopMainii Ha paboTOCIOCOOHOCTh KOHCTPYKIIHIMA
M TEXHOJOTHID MX NPOU3BOACTBA. MeETOAbl YMEHBLIECHHsI CBApPOYHBIX HAIPSHKEHHM,
aeopManuii U TepeMenleHHi B KOHCTPYKIMSAX. [IpUHIMOBI TpOEKTHpOBaHUA
KOHCTPYKLMH, NpeIHa3HAYeHHbIX i1 pabOThl MpU NepeMeHHbIX Harpyskax. Ilocie
cBapo4Has 00pabOTKa COEAMHEHHs JJis TOBBIIIEHHUS CONPOTUBIEHUS YCTAJIOCTH.
XapakTepHble OCOOEHHOCTH HAIPSHKEHHO-1e(OPMHUPOBAHHOIO COCTOSIHMSI CBapHBIX
COCIMHCHUN pAa3JIMYHBIX CTAEd M JIETKUX CIUIaBOB. OCHOBHBIE 3arOTOBUTEIIBHBIC
OIlEpalliy B CBAPOYHOM IPOU3BOJCTBE U UX XapaKTEPUCTUKA. TpaHCIOPTHHIE ONEPALUU
U TPAHCIOPTUPYIOLINE MEXAHU3MbI B CBAPOYHOM IIPOU3BOACTBE. CBapOodHbIE AEPEKTHI U
UX BJIMSHUE HA HECYLIYIO CIIOCOOHOCTh CBapHbIX coelnHEeHn. Croco0bl X YCTPAHEHHUS.
OcHOBBI poOOTH3allMM B CBApOYHOM HPOU3BOACTBE. (COOEHHOCTH TEXHOJIOTUU
MIPOU3BOJICTBA CBAPHBIX JABYTAaBPOBBIX 0amok. OCOOEHHOCTH TEXHOJOTHMH M3TOTOBJICHUSA
TOHKOCTEHHBIX COCYOB, PA0OTAIOIINX MO JABICHHEM.

2. TexHosorusi u 000pyI0BaHHE CBAPKH ILIABJICHHEM

Tunbl CBapHBIX COCOUHEHWW JUISI CBApKU IUIaBJIEeHHEM. KOHCTpyKTUBHBIE
AJIEMEHTHl CBapHBIX coeluHEeHUWIl. (CBapouHble MaTepuaibl JJii CBAPKHU IUIABJICHUEM
(cBapo4HBIEC MPOBOJIOKHU, MOKPBITHIE JIEKTPOJBI, (hJIIOCHI, 3alUTHBIC U TOPIOYHE Ta3bl).
OGopynoBaHue Isl pyYHOM M MEXaHU3UPOBAHHOM CBapku IUiaBiieHHEM. CBapoOdYHbBIC
poOOTHL. TeXHOJIOTHSI CBApKH IIJIABIICHUEM HHM3KOYIJIEPOJIUCTBIX W HHU3KOYTJIEPOIUCTHIX
HU3KOJICTUPOBAHHBIX CTalie. TeXHOJOorusi CBapKu IUIABJIEHHEM CPEIHEIETHPOBAHHBIX
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crtasiei. TexHOJIOTHsA CBAapKH IUIABJICHHEM MEIM, aJOMHUHMs, TUTaHA U CIUIABOB Ha HX
OCHOBE. TexXHOJIOTHYECKHUE OCOOEHHOCTH CBAapKU PAa3sHOPOIHBIX CTajled, METAIOB U
cruiaBoB. duznueckue OCHOBBI U Kiaccuukaius mpoueccoB npu capke. dusuko-
XUMHUYECKHE IPOLECCHl B IyrOBOM paspsac. TepmMudecKne HEAYroBble HCTOYHMKHU
sHeprun. IIpeccoBele M MeEXaHMYECKHE CBapoyHble Npouecchl. OCHOBHBIE MOHATUSA U
3aKOHBl B pacyerax TEIUIOBBIX IPOLECCOB IPU CBapkKe. TeIioBblE MPOLECCHl NPH
Harpee. HarpeB wu mnumaBneHne Merauia Ipu  CBapke. TepMOAMHAMHUYECKUE W
KMHETUYECKHE OCHOBBI METAJLUIYPrUYECKUX IPOLECCOB. MeTalypruiecKkue npoLecChl
npu cBapke. OCOOEHHOCTH METAUTyprHueCKUX IMPOIECCOB MpPH Pa3IUYHbIX BHIAX
cBapku. TepmonmedopmanmonHbie mpouecchl mpu cBapke. OOpa3oBaHHE CBapHBIX
coequHEHU u (OPMUPOBAHME NEPBUYHON CTPYKTypbl MeTaia miBa. Da3oBble U
CTPYKTYpPHBIE TNpPEBpAIllEHUs B MeTaulax Ipu cBapke. OAHONOCTOBBIE CBApPOYHBIC
TpaHC(POPMATOPHI U BBIIPSIMUTENH € NMAJAIOIIMMH BOJIbTAMIIEPHBIMH XapaKTEPUCTUKAMU.
OnHOMOCTOBBIE  CBAapOYHBIE  BBIIPSAMUTENM €  JKECTKUMH  BOJBTaMIIEPHBIMU
xapakTepucTukaMu. Ha3zHaueHue, peryaupoBaHue TOKa M HanpspkeHus. VHBepTOpHbIE
WCTOYHMKUA TMTaHUS I AyroBoil cBapku. HMcrtounuku nuranus cepuun BCBY.
BonbramnepHble XapakTepUCTUKH, 00JIaCTh NMPUMEHEHMs. VICTOUHMKM NMuUTaHUS cepuu
B/J1Y. BonbrammnepHbie XapaKT€pUCTUKH, OO0JAaCTh MPUMEHEHHUS. YcerpoucTso,
Ha3HA4Y€HUE, TEXHUYECKUE NaHHble Beipsamurenen cepun BII'N.

4. TexHos0orusi ¥ 000pyI0BaHHE KOHTAKTHOM CBapKH

KonTakTHass TouewyHas cBapka: CXeMbl, (POPMUPOBAHUE COCIWHEHUS, THUMBl U
napamMeTpbl PEXUMOB CBAPKH, LMKIOrpamMmbl. KOHTakTHas IIOBHAas CBapKa: CXeMa,
dbopMUpOBaHHE COETUHEHUS, TUIBl W MapaMEeTPbl PEXHMOB CBAapPKH, LHUKIOTPAMMBL.
KoHTakTHast CThIKOBasi CBapKa CONPOTUBICHHEM: CXe€Ma, (DOPMHpPOBAHUE COEIUHEHUS,
TUIIBl U MApaMeTpbl PEKUMOB CBApPKH, LUKIOrpaMMbl. KOHTakTHas CThIKOBasi CBapka
OIJIaBJICHHEM: cXeMa, (OPMHpPOBAHHE COCAMHEHHUS, THUIBl M IapaMEeTpbl PEXKUMOB
CBapKy, LMKIOrpaMMbl. OOImiast TEXHOJOTUSI TOUEYHOM, IIIOBHOM M peabe(pHONU CBAPKH.
OO0111as1 TEXHOJIOTHSI CTBIKOBOW CBapKHU. Jle(eKThl Mpu KOHTAKTHON CBapKe.

S. ABTOMaTH3a1lUsl CBAPOYHBIX IIPOLECCOB

DOneMEeHThl aBTOMATHKM CBAapOYHBIX YCTAaHOBOK. (CBapoOuYHBIE NPOLIECCHl KaK
OOBEKTHl PETyIUupOBaHUA U ympaBieHus. CHUCTEMbl aBTOMAaTHYECKOIO PEryIUpOBaHUS
napaMeTpoB CBAapOYHOTo Ipolecca U obopynoBaHus. CHCTEMBl CISKEHUS 33 JIMHUEH
CTBIKA IPU CBapKe. Cucrembl IIPOrPaMMHOTO YIIPABIICHHS CBApOYHBIMU
mpoueccaMd M 00OpydoBaHHMEM. ABTOMAaTHU3UPOBAHHBIE CHCTEMbl  YIPaBICHUS
TEXHOJIOTHYECKUM IIPOLECCOM CBApPKHU.

6. KoMmnbroTepHble TEXHOJIOTMU U MO/IeJINPOBaHNE B MAIIMHOCTPOEHUH

[Tonsitue cucreMHocTH. [IpUHIUMIIBI CUCTEMHOTO MOAXOAAa K MPOEKTUPOBAHUIO.
OCHOBHbIE MOHATHUS CUCTEMOTEXHUKHU: CHCTEMa, CTPYKTypa, MapameTphl, MepEeMEHHBIE,
IPOCTPAHCTBO MEPEMEHHBIX COCTOSIHUSA. OCHOBHBIE 3Tanbl aBTOMATHU3WPOBAHHOTO
IPOEKTUPOBAHUS TEXHUUYECKUX OOBEKTOB. THUMOBBIE MNPOEKTHBIE MPOLEIYPbl U HUX
TUNMHWYHAS TOCJEAOBATEIBHOCTh: 3aJayd  aHaluM3a, CHUHTE3a W  ONTUMM3alHUU
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TEXHUYECKOTO pEIICHUS. XapaKTEPUCTUKAa OCHOBHBIX HAIPABJICHHI HCIOJIb30BAaHUS
CAIIP B cBapke. Mogaenupyembie ¢uzudeckre mporecchl. [IpUHIUIIBI MOCTPOCHUS
CUCTEM IpapUuecKoro MOJAEIUPOBAHUS.

OcHoBHas uTEparypa:

1. Teopus cBapouHbIX TporieccoB: yueO. 1t By30B. / KonosanoB A.B., Kypkun
A.C., Maxkapos 3.JI. u ap.; nox pea. B.M. HepoBroro - M.: U3n-80o MI'TY um. H.O.
baymana, 2007 I'pud YMO.

2. Makapo 3.JI. XosiogHble TPEIIMHBI MPU CBAPKE JETHPOBAHHBIX CTAJIEH.
Mammnoctpoenue, 1981 - 247c.

3. B.H. Bomuenko CBapka u cBapuBaeMble MaTepuayibl: CHpaBOYHUK B 3X T.
Mertamnyprus, 1991 - 528c.

4. Texunonoruss u 000pPYJOBaHHWE CBApKU IUJIABJICHUEM U TEPMHUUYECKOW PE3KHU:
yueb. mnsa By30B. / AkynoB AWM., Anexun B.II., Epmakos C.U. u ap.; nmox pen.A.U.
AxkynoBa - M.: Mammnoctpoenue, 2003 I'pud YMO

5. MammHoctpoenue: »sHuukioneaus: B 40 T.. paszmen IV. Pacuer wun
KOHCTpyupoBanue MamuH Tom [V-6: O6GopynoBanme mis capku. / Jlebener B.K.,
Kyuyk-Auenko C.M., UYseptko AWM. u np.; mon pen. B.E. Ilarona - M.:
Mammnoctpoenue, 2002

6. Huxomnaes I'.A. Capuble koHCTpyKIMH: Pacuer u npoexktupoBanue: YueO. ams
By30B / I'. A. Hukonaes, B. A. Bunokypos. - M.: Beicur. mk., 1990. - 445 c.: nin. -
bubmuorp.: c. 441

7. Csapka. Peska. Kontpons: cipaBounuk: B 2 1. T.1 / mox pen. H.II. Anemuna
[u np.]. - M.: MammnocTtpoenue, 2004. - 619 c. : ui.

8. Cmapka u cBapuBaemble Matepuanbl. B 3-x tomax. T-1. CBapuBaemocTb
marepuanoB. Crp. uza. / [lox pen. 3.J1. Makaposa. - M.: Metauyprus, 1991. 528c.

9. Cgapka B MamuHocTtpoeHuu: CrnpaBoynuk B 4-x Tomax. T-1. / ITox pea. H.JL
Onpuianckoro. — M.: Mammunoctpoenue, 1978. 504c.

10. CBapka B mammHOCTpoeHHMH: cripaBovyHuK: B 4 T. T. 2 / mom pen. A.W.
AkynoBa. - M.: Manmnoctpoenue, 1978. - 462 c. - bubnuorp. B konue ri. - Ilpeam.
yKka3.: ¢. 454-462.

11. CBapka B MalIMHOCTPOCHHH: CIIpaBOYHUK: B 4 T. / peakoin.: I'.A. Hukonaes
(mpen.) u ap. T. 3 / mox pen. B.A. Burokyposa. - M.: Mammunoctpoenue, 1979. - 567 c.:
ui. - bubmmorp. B konte 1. - [Ipeam. ykas.: c. 561-567

12. CBapka B MalMHOCTPOEHUU: CHpaBOoYHUK: B 4 T. / [peakon.: [.A. Hukomnaen
(npen.) u ap.]. T. 4 / mox pexn. FO.H. 3opuna. - M.: Mammnoctpoenue, 1979. - 512 c.: un

13. Kypkun C.A. CBapHble KOHCTPYKIMH: TEXHOJOTWSI  U3TOTOBJICHUS,
MeXaHUu3allks, aBTOMAaTU3alusa 1 KOHTPOJIb KauecTBa B CBApoy. Mp-Be: YueO. 11 By30B /
C. A. Kypkun, I'. A. Hukomaes. - M.: Beicun. mik., 1991. - 398 c.: un. - bubnuorp.: c.
387. - I[Ipenm. yka3.: c. 388-395.
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14. Teopust cBapouHbix mporeccoB / ®pomoB B.B. (pen.), Bomuenko B.H.,
SAvnonsckuit B.M., BunokypoB B.A., [Tapaxun B.A., Epmonaesa B.U., Makapos 3.JI.,
I'puropesian A.T'., T'apputok B.C., [1Iun B.B. - Beicuias mkona. Mocksa. 1988. — 559 c.

15. ABromaTusanusi cBapouHBIX mporeccoB: yueOuuk / D. A. T'mamkos, B. H.
bponsrun, P. A. IlepkoBckuit. — MockBa: M3narensctBo MI'TY um. H. O. baymana,
2014.-421 c.

16. TexHonorusi cCBapKu IJIABJICHUEM, HAIIABKU, TEPMUYECKON pE3KU U Mauku /
JlateimoB P.A., JIatemosa I'.P., Arees E.B.Yue6. mocodue / Kypck, 2017. - 309 c.

17. Meranmyprudeckue Tmporecchl npu cBapke u maiike / Jlatemo P.A.,
JlateimoBa I'.P., Arees E.B. yue6Hoe mocooue / Kypck, 2014. (Kypck) — 58 c.

18. bazpoB b.M. OCHOBBI TEXHOJIOIMU MAaIMHOCTPOEHUS — M.: MalmHocTpoeHue,
2005.

19. CycnoB  A.I'., [Janeckuii A.M. HayyHble  OCHOBBI  TEXHOJOTHHU
MamuHocTpoeHus. — M., MammHoctpoenue, 2002. — 684 c.

Cnucok 5K3aMEHAIMOHHBIX BOMPOCOB 10 mnpoduio «PoboTusnpoBaHHOE
CBapOYHOE MPOU3BOICTBO» pazmeni€H B [Ipunoxenun 3.
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[MTPMJIOKEHHE 1

CnHcoK IK3aMeHAIMOHHBIX BONPOCOB 10 NPoduio
«I{u¢poBble TEXHOJIOTMU AYINTHBHOIO H 3aTrOTOBUTEIHLHOT0 MPOU3BOICTBA»

ToO4YHOCTB pe3yJabTaTOB MOJEIIMPOBAHUS: YEM OINPEIENIETCS, OCHOBHBIE TAPAMETPHI.
Hanpspoxkenus: onpenenenue, TEH30p HANPSKEHUN

Hedopmarnus: onpenenenue u Guzndeckoe 0ObICHEHHE

KonTaktHOE TpeHue nmpu 00paboTke JaBICHHEM

TexHosorust ropsiueil ITaMIOBKU: OCHOBHBIE ONEpAI, TPUMEHIEMOE
obopynoBanue, o0pabaTbiBaeMble MaTEepHabl, 0COOCHHOCTH TEXHOJOT U
TexHOoJIOrus TMCTOBOM IITAMITIOBKM: OCHOBHBIE OIIEpallii, IPUMEHSIEMOE
obopynoBanue, o0pabaTbiBaeMble MaTEpHabl, 0COOCHHOCTH TEXHOJOT U
TexHonorus MpoKaTKU: OCHOBHBIE Ollepaluy, IpUMeHsIeMoe 000py0BaHueE,
oOpabaTbiBaeMble MaTepuaibl, 0COOEHHOCTH TEXHOJIOTHH

Crtpoenue metamoB. JepexTbl KpUCTAITNYECKON peleTKH

UepHbie METaIbI, UCIIOIb3YEMbIE JIJISl TUCTOBOM U 00bEMHOM IITAMIOBKHU
[{BeTHBIC METaJUIBI, HCTIONB3YEMBbIE JJISI TUCTOBOW U 0ObEMHON MITAMITOBKH
KpuBsbie ynpouHeHus. ANIIpoKCUMAaIUsl KPUBBIX YIPOUHEHUS

JmarpamMmMa npeaenbHoro GOpMON3MEHEHHS IJIs1 TUCTOBOW IIITAMIIOBKA
Hcyepnanue miacTUIHOCTH MIPH 00pabOTKe JaBICHHEM

TexHoIorn4YecKue onepanu KOBKU

TexHonorndyeckue onepanuu 00bEMHON MTAMITOBKH

Mertonp! pa3aeneHus npokara

PaznenurenpHbIe onepauu JMCTOBOM IITAMIIOBKU

DOpMOU3MEHSIOIINE ONEPALMH JINCTOBOW IITAMIOBKH

Packpou mucroBoro marepuana

Onpenenenue ko3 duieHTa UCNOIB30BaAHUE MaTepraa B TEXHOJIOTUYECKUX
onepanusax

O6opynoBaHue, MPUMEHIEMOE JJIs JIUCTOBOW IITAMIIOBKH U €0 0COOCHHOCTH
O6opynoBaHue, MPUMEHAEMOE 7Sl TOPSUEH IITAMIOBKU U €r0 0COOEHHOCTH
O6opynoBanue, MPUMEHIEMOE TSI KOBOYHBIX OTIEpaIlHid

HNHCTpyMEHT, IpUMEHSIEMbIN B ONlepaisix 00bEMHOM ITaMIIOBKH U €T0
0COOEHHOCTH

NHCTpyMEHT, NpUMEHAEMBIN B ONEPALMAX JINCTOBOU IITAMIIOBKU U €70
0COOEHHOCTH

[IITamIioBKa 31aCTUYHOU CPENOH

DKCIEpUMEHTANIBHOE UCCIEA0BAHNE MEXAaHUUECKUX CBOMCTB METAJIIOB U
HEMETAJUIOB: METOJI PACTSKEHHU S, IPUHIMUITAAJIbHAS CXEMA JAHHOTO METO/1a,
ONMCAHUE XapaKTEPHBIX TOUEK MHANKATOPHOW TUarpaMMBl.

Texnosorust 06paboOTKM AaBiIeHUEM: 0OpabaThIBaeMble MaTepHalibl, 00J1aCTh
IPUMEHEHUS TEXHOJIOTUU, OCHOBHBIE TPEUMYIIIECTBA
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OKCIEPUMEHTAIIBHOE UCCIIEOBAHNE MEXaHUYECKUX CBOMCTB METAJUIOB U
HEMETAJUIOB: METOJ, PAaCTsKEHUs, IPUHIUIINAIbHAS CXEMa JAaHHOTO METO/1A, TUIIBI
00pasIoB.

OcoOeHHOCTH M3rnda MIMPOKOM U Y3KOH MOJIOCHI

CoBpeMeHHbIE IPOrPaMMHBIE KOMIUIEKCHI JJIsl MOJAEIMPOBAHUS ONlepaliil JINCTOBOM
ITaMIIOBKH

CoBpeMeHHbIE TPOTpaMMHbIE KOMIUIEKCHI JJI1 MOJACTUPOBaHUS 00BEMHON
ITaMIIOBKH

YekaHka Menaiiel, UCIOJIb3yeMblE€ MaTEPHAIIbl, HHCTPYMEHT U MOCIEA0BATENBHOCTD
00paboTku

MeTomoB MIacTU4YeCcKoi neopMaliy MEeTauIoB ISl METKOCEPUMHOTO
IPOU3BOJCTBA

OKCIEPUMEHTAIIBHOE UCCIIEOBAHNE MEXaHUYECKUX CBOMCTB METAJUIOB U
HEMETAJUIOB: METOJ, CoKaTHsl, IPUHIMIINAJIbHAS CXEMa JAHHOIO METOAA, THUIIbI
00pasIoB.

[IpuBenuTe npuMeps BO3MOXKHOIO IPUMEHEHUS aJIUTUBHBIX TEXHOJIOTUHI IS
M3rOTOBJICHUS U3JIEINN U3 POTOMOIMMEPHBIX MAaTEPUAJIOB; IEPEUNCIUTE
MPEUMYILECTBA U HEJOCTATKU U3JIETU.

Ynpyrue nedopmariuu BoO3HUKaIOIME Mpyu 00paboTKe MaTeprasos.
Knaccudukanus TpaguiimOHHBIX TEXHOJIOTHI MacCOBOTO MPOU3BO/ICTBA

Pons CAIIP (CAD u CAE-niporpamMel) pU peLIEHUN TEXHUYECKUX 3a7a4

Bunpl monuMepHbIX MaTepranoB, 0COOCHHOCTH U U3JENHS U3 HUX.

Texnonorus pe3zanus (Je3BUIHON 00paOOTKH): OCHOBHBIE OIEPAIH U UX KpaTKast
XapaKTEPUCTHKA

[IpuBenuTe npuMeps BO3MOXKHOIO IPUMEHEHUS aJlIUTUBHBIX TEXHOJIOTUHI IS
M3TOTOBJICHUS U3/ICJINN U3 METAINIMYECKUX IOPOILIKOB; IIEPEUNCIIUTE
IPEUMYILECTBA U HEJOCTATKU U3IETIUN.

CoBpeMeHHbIE IPOrPaMMHbIE KOMIUIEKCHI JJIs1 MOJAEIMPOBAHUS aIIUTUBHBIX
TEXHOJIOTUH

TexHonorus CBapKu: OCHOBHBIE BUJBI U UX KPaTKas XapaKTEPUCTHUKA.
Knaccudukanys agIuTUBHBIX TEXHOJIOTHIA ¢ KPATKOM XapaKTEPUCTHUKOMN KaK10i
TEXHOJIOTHH.

Texnonorus abpa3uBHON 00paOOTKU: OCHOBHBIE BUIBI M UX KpaTKas
XapaKTEPUCTHKA

MecTo nporpaMMHOT0 0OecreueHus B aATUTUBHOM IIPOU3BOJICTBE: TUIIBI
MPUMEHSIEMBIX IIPOTPAMM, UX OCOOEHHOCTH

AJIUTHUBHAS TEXHOJIOTHS: ONpeieNieHNe, HEOOXOIMMbIE YCIIOBUS AJI MPAKTHUYECKON
pean3anyy, BO3MOXKHbIE 00JIaCTH PUMEHEHUS

Texunonorust SLA, SLS u SLM: kpaTkoe OnMCcaHUe TEXHOJOTUH, TPUHIIUITHAIbHAS
CX€Ma pean3aluu, 001acTb IPUMEHEHUS

TexHos10THA ANEKTPO3PO3UOHHON 00pabOTKH: MPUHIMIINAIbHASA CXeMa 00pabOoTKH,
OCHOBHBIE PEXXUMBI 00PaOOTKHU.

Mertannuueckue CIUIaBbl - ONpeeieHne, KiIaccupuKkanus 1 cepbl IPUMEHEHMS B
OTpacysiX MPOMBIILIJIEHHOCTH
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TexHonorus pezanus (Jie3BHitHON 00pabOTKH): 0OpabaThIBa€Mble MaTepUAJIbI,
00J1aCTh TPUMEHEHUS TEXHOJIOTUH, OCHOBHBIE IPEUMYIIIECTBA

Texnonorus EBM: kpaTkoe onucaHue TeXHOJIOIUY, IPUHIUITHAIbHAS CXEMa
peanu3anuu, o0JacTh IPUMEHEHUS

Texnonorus pezanus (1e3BUMHON 00paOOTKM): OCHOBHBIE ONEpalliU, TPUMEHSEMbIE
IIPU U3FOTOBJIEHUU TEXHOJIOTMYECKON OCHACTKH.

Texnonorus MJM: kpaTkoe OonMcaHue TEXHOJOT UMY, MPUHIUIIHATIbHAS CXEMA
peanuzanuu, 00J1acTb MPUMEHEHUS

Texnonorus abpa3uBHON 00paOOTKN MaTEPHUATIOB

Texnonorus PolyJet: kpaTkoe onrcanne TEXHONIOTHH, TPUHLIUIIMATIbHAS CXeMa
peanuzanuu, 00J1acTb MPUMEHEHUS

TexHoIorusl CBapKy TPEHUEM: OCHOBHBIE BUBI U UX KpaTKasi XapaKTEPUCTHUKA.
AJMTUBHBIE TEXHOJIOTUU U BO3MOKHOCTb UX KOMOMHUPOBAHMS C U3BECTHBIMU
TEXHOJIOTUSMU IPOU3BOJICTBA: JTUTENHBIMU TEXHOJIOTUSMH, CBAPOUYHBIMH
TEXHOJIOTUSIMU, TEXHOJIOTUSIMU pe3aHus, TexHonoruamu OM/I.

Texunonorust SLA, DLP u LCD: kpaTkoe onucaHue TeXHOJOTUU, MPUHIUITAAIbHAS
cxema peanu3aluu, 00J1acTh MPUMEHEHUS

OueHKa TOYHOCTH PE3yJIbTATOB KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS C IPUMEHEHUEM
CAE-nporpamm.

Texnonorus FDM: kpaTkoe onvcanue TEXHOJIOTUH, IPUHLINUINAIbHAS CXEMA
peanuzanuu, 00J1acTb MPUMEHEHUS

Texnonoruss LOM: kpaTkoe onucaHue TEXHOJIOTMU, TPUHIUIHAIbHAS CXeMa
peanu3anuu, 00J1acTb MPUMEHEHUS

Texnonorus cBapku: oOpabaTbiBacMble MaTepuabl, 001aCcTh MPUMEHEHUS
TE€XHOJIOTUH, OCHOBHBIE ITPEUMYLIECTBA

Texnonorus FFF: kpaTtkoe onrcanue TEXHOJIOTMH, IPUHLIUIIUATIBHAS CXEMA
peanu3anuu, 00JacTh IPUMEHEHUS

AJUTUBHBIE TEXHOJIOTUU U BO3MOKHOCTb UX KOMOMHUPOBAHMS C U3BECTHBIMU
TEXHOJIOTUSMU IPOU3BOJICTBA: JIUTENHBIMU TEXHOJIOTUSMH, CBAPOUYHBIMU
TEXHOJIOTUSIMU, TEXHOJIOTUSIMU pe3aHus, TexHonoruamu OM/I.

TexHonorus 3MeKTPOXUMUYECKON 00pabOTKU: (PU3MKO-XUMHUYECKAs! CYIIIHOCTb,
BHJIBI 00pabOTKH

IIprmenenne n3aenuii NoJy4eHHbIX C MPUMEHEHNEM AIUTUBHBIX TEXHOJIOTHM. [ e
Y KaK OHU UCTIOJb3YIOTCA?

DKCNEepUMEHTAIIBHOE UCCIIE0BAHNE MEXaHUYECKUX CBOMCTB METAJIOB U
HEMETAJUIOB: METOJ| CoKATHsI, IPUHUMITAAIIBbHAS CXEMA JAHHOIO METO/a, ONMCAaHNE
XapaKTEPHBIX TOYEK NHIUKATOPHOM TMAarpaMMBbl.

['ubpuHbIe MPOU3BOACTBEHHBIC TEXHOJIOTHH (HAIJIaBKa U MEXaHO0OpaboTKa):
Pa3HOBUIHOCTH, IPUHLMII JEUCTBUS, BO3MOKHOCTH MPOLIECCOB.

Pons CAIIP (CAD u CAE-niporpamMmsl) Npu pelieHnd TEXHUUECKUX 3aJ1ay B
00JIaCTH aJIUTUBHBIX TEXHOJIOTUH.

TexHOoNorus ANEKTPOXUMUYECKON 00paObOTKH: HU3HUKO-XUMHUYECKAS CYITHOCTD,
KpaTKasl XapaKTepUCTHUKA JIEKTPOXUMUYECKOTO CTAHKa.
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73. TloHsTHE «MMUTALIMOHHOE MOJIETUPOBAHKE: IPUBEIIUTE ONpPEICICHUE; TTOSICHUTE
0COOEHHOCTH MPOBEJICHUS.

74. Tepmuueckasi 00paboTKa METaJIOB

75. Metonabl NOMYy4YEHUS CTAIA

76. MeToabl MOJYyYECHHS YyTyHA

7"7. VI3MeHeHns1 CBOMCTBA YEPHBIX METAJUIOB B 3aBUCHMOCTH OT COAEPKAHUSA yriIepoaa
Y TeMIepaTypbl HarpeBa

78. OCHOBHBIE MOJOXKEHUS U TOHATHS TEXHOJIOTMH JIUTEHHOTO MPOU3BOJICTBA

79. Paznuunie TEXHOJOTUM €IMHUYHOTO U MacCOBOrO MPOU3BOJICTBA

80. KoHTpoib KauecTBa U31ENHI B MAIIMHOCTPOCHUH

81. YepHble MeTaJUIbI, UCTIOIB3YEMbIE JIJIs1 TUThs (MapKy U CBOWCTBA)

82. Meramibl, UCNIOJIb3yEeMbl€ JIA TUTEHHOTO MPOU3BOICTBA

83. IIpoexTupoBaHuE U MPUMEHEHHE PA3JIMYHBIX BUJOB MOJICIbHON OCHACTKY JJIs
MOJIyYE€HHSI OTJIMBOK B YCIOBHSIX MacCOBOI'O IMPOU3BOCTBA

84. CoBpeMeHHbIE HAIlpaBICHUsI KOHTPOJISI KaueCcTBa OTJIMBOK

85. OO0opynoBaHue AJis YIUIOTHEHUS JTUTEHHBIX (HOopM

86. ObopynoBaHue JIsl U3TOTOBJICHUS CTEP)KHEH

87. Jlutbe B mecuanble POPMBI

88. MeTozb! ynanaeHus OTIMBKU U3 (HOPMBI

89. [InaBunbHBIE IEUn U 00OPYIOBAHUE SISl MPUTOTOBIICHHUS CIIJIABOB

90. BeimuaBka yyryna

91. BelmnaBka cranu

92. BplmiaBka BETHBIX METAJJIOB

93. Crioco0 JIUTHS IO BBIILIABISIEMBIM MOJIEISIM

94. TexHonoruyeckue 0COOEHHOCTH JUThA MO BBIKUTAEMbIM MOJIEIISIM

95. JIuTpe B KOKUJIb

96. Jlutbe 11011 1aBJIEHUEM

97. LleHTpoOeKHOE JINThE

98. JIuThe B CHIIMKOHOBBIE (hOPMBI

99. Jlutbe moja BaKkyyMoM

100.ITpumeHeHNE COBPEMEHHBIX MPOTPECCUBHBIX CIIOCOOOB M3TOTOBIICHUS MOJCIICH JJIs
MOJTYYEHHS] Kau€CTBEHHBIX OTJIMBOK OTBETCTBEHHOTO Ha3HaueHus (crtanku ¢ YITY,
3D ckanupoBaHH€, TEXHOJIOTHH OBICTPOTO MPOTOTUITMPOBAHHUS)

101.0OcHoBHbI€ THIBI 3D NPUHTEPOB AJIs BBIpAILIMBAHUS JIMTEHUHBIX MOJIEIEH

102.MopenupoBaHue MpPOLECCOB 3aJMBKM paciiiaBa B (GopMy U 3aTBEpIEBaHUs
ornuBku. COBpPEMEHHOE TPOrpaMMHOE oOOecleueHue il  MOJEITUPOBAHMS
JIATENHBIX TPOLECCOB
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I[TPMJIOKEHUE 2

Cnmcok 3k3aMeHalHOHHBIX BOMPOCOB M0 NPouIo
«KommiekcHbie BbICOK0I()PeKTHUBHbIE TEXHOJIOTMHA MAIITMHOCTPOCHUS»

CoBpeMeHHbIE HAMIPaBIECHUS PA3BUTHUSI TEXHOJIOTUU MAIIMHOCTPOEHUS
OcCHOBHBI€ 3Tarbl MOATOTOBKU MTPOU3BOJICTBA

[TokazaTenu MPOU3BOAUTENHHOCTH TEXHOIOTHYECKOTO 000Dy 1I0BaHUS
[TokazaTenu HaEKHOCTH TEXHOJIOTHIECKOTO 000PYIOBAHMS

Kak paccunThiBaeTCsi KOJIMYECTBO OOOPYIOBAaHUS HA TEXHOJOTUYECKOMN
MO3ULINU?

Kak onpenensiercs BpeMs BBIIIOJTHEHUS TEXHOJIOTUYECKUX OTEPALINii?
Kpurepun onieHKH ypOBHSI MAILIMHOCTPOUTEIBLHOTO MPOU3BOACTBA.

YpoBHH aBTOMATU3aMU MAIIMHOCTPOUTEIBHOTO MPOU3BOACTBA.

[loHATHE KauecTBa MOBEPXHOCTH JIETAJIEH B MALTUHOCTPOCHUH.

[ToHATHE TEXHOJOTUYHOCTH U3AEIUN B MAILIMHOCTPOEHHUH.

WcxonHble naHHble 1)1 pa3padOTKU TEXHOJIOTHYECKOTO Ipolecca.

Kuaccel geranein B MalIMHOCTPOEHHUH.

THIBI TEXHOJIOTUYECKUX MPOLECCOB B MAITMHOCTPOCHUMU.

[Toka3zaTenu OLEHKH KauyeCTBa MAIlIUH.

[ToHsITHE TEXHOJIOTUYECKON OIEpPALUU.

[Tonsitue koa(duMeHTa 3arpy3Ku TEXHOJIOTHYECKOTO 000py10BaHUS.
[ToHsITHE MOTOYHOTO, HEMMOTOYHOI'O ¥ NEPEMEHHO-TTOTOYHOTO MPOU3BOJICTB.
[ToHsiTHE TUHIIOBOTO TEXHOJIOTHYECKOTO ITpo1ecca.

[ToHATHE TPyNIIOBOTO TEXHOJIOTUYECKOTO IPOIIeCca.

[loHATHE MpHUITyCKa HA 3aTOTOBKE.

[IpyHLIMO ¥ HA3HAYEHUE PABHOMEPHOTO MPUITYCKa.

['ne npuUMEeHSIOT HENOoTOYHYI0 (QOpMy OpraHM3alyyd TEXHOJOTHYECKOTO
npouecca?

[IoHATHE TaKTa BBITyCKAa.

[ToHsITHE HOMUHAJIBHOTO U IEUCTBUTEIBLHOIO TAKTA BBIITYCKA.

Kakue hakTopsl Ha TOYHOCTH U3TOTOBJICHHS IETAJICH B MAITUHOCTPOCHUH ?
[ToHsITHE KOHCTPYKTOPCKOTO ¥ TEXHOJIOTHYECKOTO JOMYCKA.

Kak paccuuTbiBaeTcst TpyJJOEMKOCTh TEXHOJIOTHUYECKOM onepanuu’?
[ToHsITHE ITYYHO-KANBKYJIALMOHHOTO BPEMEHMU.

Metonuka pacyera TEXHOJIOTUYECKUX PEKUMOB.

[ToHsiTHE W BUBI TEXHOJOTHUYECKHUX 0as3.

[TapameTpbl TEOMETPUUECKON TOYHOCTH AETAIECH MAIlVH.

Buibl moBepXHOCTEN AETAIEN MAIIMH.

OCHOBHBIE ITOKA3aTENIN KAYECTBA MAIIUH.

[TapameTpbl TEOMETPUUECKON TOYHOCTH AETAIECH MAIlVH.

Kakumu napamerpaMy OLIEHMBAKOT LIEPOXOBATOCTh IMOBEPXHOCTU JE€Tajel
MalluH?

KoHcTpyKTOpCKHE B TEXHOJIOTHYECKUE 0as3bl.
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B ueM 3axitoyaeTcst mpaBUIIO MIECTH TOYEK MPHU 0a3UPOBAHUH.
[TpuHiun eauHCcTBA 6a3.

[ToHsiTHE OpraHN30BaHHON U HEOPTaHM30BAaHHOM CMEHBI 0a3.

UTo MOHKUMAIOT MO pa3MEPHOH LIETIBIO?

CymHocTh npsiMoi 1 00OpaTHOM 3a/1auu pa3MEpPHOro aHalIu3a.

Mertoapb! 3a1aHus pa3MEPHBIX LENEN.

[ToHsITME AKTUBHOT'O ¥ TACCUBHOT'O KOHTPOJISI B MAILIMHOCTPOECHHUH.
UTo NOHUMAIOT MOJI ITYYHO-KaIbKYISIUOHHBIM BpeMeHEM?
CocTaBnsrolye MTYYHOTO BPEMEHMU.

CriocoObl HOPMUPOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB.
HopMupoBanue no ykpynHeHHbIM HOPMATHBAM.

[ToHsiITHE TEXHOJIOTUYECKON CEOECTOUMOCTH.

Omnpenenenre yucia Npou3BOACTBEHHBIX PA00UYUX.

[TonsiTne yHHUpUKALMKA B MAIIMHOCTPOCHUH.

Kpurepuu olieHKH 3KOHOMHYECKON 3(PPEKTUBHOCTU B MAIIMHOCTPOCHUHU.
TexHomornyeckue MeToJbl MOAU(UKAIMU TOBEPXHOCTHOTO CJOS JieTanei
MalIlVH.

JKU3HEHHBIN IUKIT U3EIMA MAIIMHOCTPOCHMUS.

OCHOBHBIE 337]a4H TEXHOJIOTHYECKOW MOATOTOBKH ITPOU3BOCTBA.

Kak npoBoauTcs KOJIMYECTBEHHAS OLIEHKA TEXHOJIOTUYHOCTH ?
Kputepuu BpiOopa 000pyaoBaHusl.

CTpyKTypa TEXHOJOTHUYECKOr0 Mpoliecca (oneparuu, Nepexobl 1 T.1.)
Ha3zoBute OCHOBHBIE IyTH COKPAILIEHUS 3aTPAT HA MaTEpPHUa.

[ToHsITHE TEXHOJIOTUYECKON OIEpPALUU.

CocTaBisiomyue MUHUMAJIBHOTO TIPUITYCKa

[Topsnok pacyeTa pexKMMOB PE3AHUS

Kaknmu napamerpaMu OLIEHHBAIOT LIEPOXOBATOCTh AETAJIEH MAILH.
UTo MOHMMAIOT MOJT TEOPETUIECKON CXeMoM 0a3upoBaHus?

[lo xakuMm 1ENEeBbIM MpU3HAKAM KJIACCU(PUIUPYIOT TEXHOJIOTHYECKYIO
OCHACTKY?

Uto mpeacTaBisieT co0oii onepaTUBHOE BpeMsi?

Kakum 00pa3oM onpeaenstoT KOJIMUYECTBO U COCTaB MEPEX0J0B HEOOXOIUMBIX
JUTst 00pabOTKM TAHHOM TTOBEPXHOCTH?

Uro npencrasisier co00il K03()pPHUIMEHT NCTIONB30BaHUsI MaTepraia?
Bupl TEXHOTOTHUECKUX JOKYMEHTOB.

N3 kakuX OCHOBHBIX JIEMEHTOB COCTOUT MPHUCTIOCOOIeHHE?

[ToHsITHE TEXHOTOTUYECKON CEOECTOMMOCTH U €€ CTPYKTYpa.

YUT0 NOHUMAIOT O] KAYECTBOM MAIlWHbI?

Kputepuu BbIOOpa TEXHOIOTMYECKOTO 000pYAOBaHUS.

Kakue crnocoObl TEXHUYECKOTO HOpMHUpOBaHus Brl 3HaeTe?

Kak onpenensitor MUHUMAaJIbHBIN NPUITYCK Ha 00padOTKY?

W3 yero ckianpIiBaeTCs MOTPEITHOCTD MPUCTIOCOOIEHUS?

B uem cMbich npsiMoit U 0OpaTHOM 3a1aun pa3MEepHOTO aHaIu3a?



77.

78.

79.
80.

81.

82.
83.

84.
85.
86.
87.
88.
89.
90.

91.

92.
93.

94.

95.
96.

97.
98.
99

100.
101.
102.
103.
104.

105.

106.
107.

26

KakoBa mocnenoBaTenbHOCTh MPOEKTUPOBAHUS TEXHOJIOTMYECKUX IPOLIECCOB
W3TOTOBJICHHUS I€TAJIEH MalIuH?

Kakumu mapamerpamu  onpenensitoT  (PU3MKO-MEXaHUYECKHE  CBOMCTBA
MIOBEPXHOCTHOTO CJIOS?

Kak npoBoauTcs KOJIMYECTBEHHAS OLIEHKA TEXHOJIOTUYHOCTH ?

Kakue BUABI TEXHOJIOTMYECKUX IPOLECCOB H3BECTHBI B MAIIMHOCTPOEHUU?
Oco0GeHHOCTH UX TPUMEHEHUSI.

Kak paccuntaTth KOJIMYECTBO CTAaHKOB, HEOOXOIMMBIX MJIsi OMNpeAeIeHHON
onepanuu?

C Kakoil 1eJIbIO BBINOJHAIOT pAcYeT NPUITYCKOB?

Kakune QakTopsl O0Ka3bIBalOT BIUSHUE HAa 00pa3oBaHHWE MOTPEIIHOCTH
00paboTKH?

YUT0 NOHMMAIOT O] KOHCTPYKTOPCKUM U TEXHOJIOTUYECKUM JOMYCKaMH?

UeM onpeaensieTcss KayeCcTBO U3Ens?

Kak paccuutbiBaeTcs TpyJ0EMKOCTh TEXHOJIOTHUECKON onepanuu’?

Meroauka pacueTa peKMMOB PE3aHHUS.

Ha3oBure napameTpbl TeOMETPUYECKON TOYHOCTH JETAJIEH MAILIMH.
MeponpusaTus 10 yMEHBIIEHUIO U3HOCA MHCTPYMEHTA.

Kakune Qaxtopsl HE0OXOIUMO YUUTHIBATH MPHU BHIOOpE CHocoOa MOTydeHUs
3aroTOBKHU?

CTpyKTypa TEXHOJOTHYECKOro IMpolecca (onepauuu, YCTaHOBbI, MEPEXOIbl U
T.J.)

UTO MOHMMAIOT MO CUCTEMATUYECKUMU U CIIy4ailHBIMH ITOIPEIIHOCTIMU ?

Kak HCHONB3ylOT CTaTUCTUYECKHME METOIbl I HCCIENOBAHHUS TOYHOCTH
00pabOTKH U OIpeesIeHUs] CYMMapHOU MOrPeIHOCTH?

Kakne meToabl HCHOMB3YIOT ISl TTOBBILIEHUS KauyecTBa MOBEPXHOCTH JAETaNeH
MalluH?

Mertoarka npOEKTUPOBAHUS TEXHOJIOTMYECKON ONEPaLUU.

[loHaTie  TOTOYHOW, HEMOTOYHOM H  TEPEMEHHO-TIOTOYHOM  (HOPMBI
OpraHHU3alNH MPOU3BOACTBA.

Kakue TpeOoBaHus IPeaBIBISIOT K TEXHOJIOTUYHOCTH COOPOYHBIX €TUHUIL?
UT0 Takoe MakpOreOMeTPUUECKUE OTKIOHEHHUS?

B 4em cylmHOCTh KOHIEHTPALIUK OTIEePALIHii?

Kak paccunThIBarOT pa3Mepbl 3ar0OTOBKU?

Kakue TpeOGoBaHus IpebsIBISAIOT K TEXHOJIOTMYHOCTHU AeTaNei?

Ha3oBuTe myTH MOBBILIEHHS )KECTKOCTH TEXHOJIOTMYECKOU CUCTEMBI?

Kakue nokasaresnm uCnosib3yroT JJIs OLIEHKHA KaueCcTBa MalllUHbI?

OCHOBHBIE YETHIPE BHJIa MOBEPXHOCTEH, onpeesieMble UX (QyHKIIMOHATBLHBIM
Ha3HAYEHUEM.

Kakue 0a3oBble MOBEPXHOCTU OOpa3ylOT CcXeMy Oa3upoBaHUS IO TPEM
IIJIOCKOCTAM?

B xakoM 00111eM BHI€ MOXKHO MPEACTAaBUTH MOTPEUTHOCTH 00pabOTKU?
Ha3oBuTe OCHOBHBIE ITyTH COKPAILIEHUS IOTPEITHOCTH YCTAHOBKU?
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Kakue Meroabl omnpeneneHuss OXUAAEMOW CYMMapHOM  MOTPEIIHOCTH
00pabOTKHU UCHOJIB3YIOT B TEXHOJIOTUU MAIIMHOCTPOCHUS ?

Kak npoBoasiT 0TpabOTKy MU3/1€NIMi Ha TEXHOJOTUYHOCTh M KaKOBa €€ 1Eeb?
Kak onpenenstor mTy4yHOe U IITY4YHO-KaIbKYISIIUOHHOE BpeMsi?

UT0 BXOAUT B MOJArOTOBUTEIHHO-3aKIIOUUTEILHOE BpEMS?

Kak onpenenuts k03 GUIIUEHT 3arpy3Ku 000py10BaHUS?

Kak #Cmonmp3yloT CTaTUCTHYECKHE METOIBI JUISI HWCCJICAOBAHHUS TOYHOCTHU
00paboTKH U OIpeieeHHUs] CYMMapHOU MOTPeuIHOCTH?

Uto Takoe xectkocTh cucteMbl CIIM3 u kak OHa BIUsAET HAa TOYHOCTH
00paboTku?

B geM cymHOCTH 1IEMHOTO U KOOPJAWHATHOTO 33JIJaHUSI TOYHOCTH MAITH?
HazoBuTe myTH NOBBILLIEHUS KECTKOCTU TEXHOJIOTUYECKON CUCTEMBI?

Kak onpenensitor MUHUMAaJIbHBIN NPUITYCK Ha 00padOTKY?

B uem cMbich npsiMoit U 0OpaTHOM 3a1aun pa3MEepHOTO aHaIu3a’?

Kakue @Qakroppl oOKa3plBalOT BIMSHUE Ha KayecTBO 00pabOTaHHOMU
MMOBEPXHOCTHU?

HazoBuTe cocTapisomue MTy4YHOTO BpeMEHU?

HazoBuTe 0CHOBHBIE 3TaIbl TEXHOJOTUYECKON TTOATOTOBKHU MIPOU3BOICTBA
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I[MTPMJIOKEHUE 3

CnucoK 3K3aMeHAIMOHHBIX BOMPOCOB MO MPO(uJIo
«PoGoTH3MpoBaHHOE CBAPOYHOE MPOU3BOICTBO»

CoBpeMeHHbIE HAMIPABJICHUS PA3BUTHUSI TEXHOJIOTUU MAIIMHOCTPOEHUS
OcHOBHBI€ 3TaMnbl MOATOTOBKU MTPOU3BOJICTBA

[TokazaTenu MPOU3BOAUTENHHOCTH TEXHOIOTHUECKOTO 000Dy TI0BaHUS
[TokazaTenu HaIEIKHOCTH TEXHOJIOTHUECKOTO 000PYIOBAHHMS

Kak paccumThiBaeTCsi KOJMYECTBO OOOPYIOBAaHUS HA TEXHOJOTUYECKON
MO3UIUU?

Kak omnpenensiercs Bpems BBIITOTHEHNS TEXHOJOTHUECKUX ONEparnii?
Kputepun onieHKH ypOoBHS MallIMHOCTPOUTEILHOTO MPOU3BOACTBA.

YpoBHH aBTOMaTU3alM1 MAIIUHOCTPOUTEIBHOTO POU3BOICTBA.

[ToHATHE KauecTBa MOBEPXHOCTH JIETAJIEW B MAIIMHOCTPOCHUHU.

[ToHATHE TEXHOJOTUYHOCTH U3AEIUN B MAILIMHOCTPOEHHUH.

Kakue crocoObl 3arpy3ku aBTOMAaTHMUE€CKOTO OOOpPYAOBAHMSI TNPUMEHSIOT B
MaIIMHOCTPOEHUU?

Ucxonubie nanHbie A pa3pabOoTKU TEXHOJIOTMYECKOTO MpoIecca.

Kitaccel neraneir B MaImHOCTPOECHUH.

THUIIBI TEXHOJIOTUYECKUX MPOLIECCOB B MAIIMHOCTPOCHUMU.

Ilokazarenn OLEHKM Ka4yeCcTBa MAILVH.

[ToHsiTHE TEXHOJIOTUYECKOW OINEPALUU.

[TonsTue ko3 dumeHTa 3arpy3Ku TEXHOJIOTHYECKOTO 000pYy10BaHUS.
[ToHATHE NOTOYHOTO, HETIOTOYHOTO U EPEMEHHO-IIOTOYHOTO TPOU3BOJICTB.
[ToHATHE TUIOBOTO TEXHOJIOTUYECKOTO IpOoILieCca.

[ToHATHE TPYNIIOBOTO TEXHOJIOTHYECKOTO MPOIIECCA.

[ToHATHE MpHUIyCKa HA 3aTOTOBKE.

[IpyHIMTO ¥ Ha3HAYEHUE PABHOMEPHOTIO MPUITYCKa.

['ne mnpuUMEHSIIOT HEMOTOYHYK (OpMy OpraHu3alMU TEXHOJIOTHYECKOTO
npoiiecca?

[TonsiTue TakTa BBITyCKA.

[ToHsiITHE HOMUHAJIBHOTO U IEMCTBUTEIBHOTO TAKTA BBIITYCKA.

Kaxue (hakTopbl Ha TOYHOCTH MU3TOTOBJICHUS J€TAJICH B MAITMHOCTPOSHUH ?
[ToHsiTHE KOHCTPYKTOPCKOTO M TEXHOJIOTUYECKOTO JOIMyCKa.

Kak paccuntbiBaeTcst TpyJJ0EMKOCTh TEXHOJIOTMYECKOU Onepanuu?
[ToHsiTHE WITYYHO-KANBKYJISIMUOHHOTO BPEMEHH.

Meroauka pacdyera TEXHOJOTHUECKUX PEKUMOB.

[ToHsiTHE M BUBI TEXHOJIIOTMUECKUX 0a3.

[TapameTpbl rEOMETPUUECKON TOYHOCTH AETAIEH MAIKH.

Bubl moBepXHOCTEN ETAIE MAIIUH.

OCHOBHBIE ITOKA3aTENN KAYECTBA MAIIHH.

[TapameTpbl rEOMETPUUECKON TOYHOCTH AETAIEH MAIKH.
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Kaknmu mnapamerpamy OLIEHMBAIOT WIEPOXOBATOCTh MOBEPXHOCTH J€Tajieh
MaluH?

KoHcTpyKTOpCKHE U TEXHOJIOTHYECKUE Oa3bl.

B ueM 3akiroyaeTcst mpaBUIIO HIECTH TOYEK MPU 0a3UPOBAHUM.

[Tpuniun eguHCcTBA 6a3.

[TonsiTe opraHM30BaHHOW U HEOPTAaHW30BAHHOM CMEHBI 0as3.

UTO MOHUMAIOT MOJ| Pa3MEPHOU LIETbIO?

CyuHoCTb NpsAMON 1 00paTHOM 3a/laun pa3MEPHOTO aHAIU3A.

Mertoapb! 3a1aHnsI pa3MEpPHBIX LENEN.

IloHATHE aKTUBHOTO M ITACCUBHOI'O KOHTPOJIS B MAIIMHOCTPOCHHUH.

YTO NOHUMAIOT MO ITYYHO-KAJIBKYISIUOHHBIM BpEMEHEM?

CocraBisiomuye mMTy4YHOr0 BpEMEHH.

CnocoObl HOpMUPOBAHUS TEXHOJIOTMYECKUX MPOIIECCOB.

HopMmupoBaHue no ykpynHEHHbIM HOPMAaTHUBAM.

[ToHsiITHE TEXHOJIOTUYECKON CEOECTOMMOCTH.

Omnpenenenre yucia Npou3BOACTBEHHBIX Pad0YHUX.

[TonsiTne yHHUpUKALMY B MAITUHOCTPOCHHH.

Kputepun onieHKM 3KOHOMHUECKON 3(P(HEKTUBHOCTH B MAIIMHOCTPOCHUHU.
Texnonornyeckue Metoabl MOAU(PUKALMK TOBEPXHOCTHOIO CIIOS JIeTanen
MAIlIHH.

TexHosorn4yeckass HaCJaeACTBEHHOCTh B MAIIMHOCTPOECHUU.

JKM3HEHHBIN [UKII U3ICJIH MAIIHHOCTPOCHUS.

OcCHOBHBIE 337]a4H TEXHOJIOTMYECKOU MTOATOTOBKH TPOU3BOACTBA.

Kak npoBOauTCS KOJIMYECTBEHHAS OLICHKA TEXHOJOTUYHOCTH?

Kputepuu Bei60pa 060pya0oBaHus.

CTpykTypa TEXHOJOTUYECKOro mpoiiecca (onepaiuu, nepexoibl 1 T.1.)
HazoBuTe OCHOBHBIE IyTH COKPAILICHHS 3aTpAT HA MaTeEpHUal.

Tumnbel CBAapHBIX COENWMHEHWUN [JIs CBAapKu IUIaBJIeHHEM. KOHCTpYKTHBHBIE
AJIEMEHTHI CBAPHBIX COETUHEHUH.

OxkucreHue, packucieHue, padUHUpPOBAHUE U JIETUPOBAHUE MeTaila
CBAPOYHOW BaHHBI MPHU €TI0 B3aUMOJICUCTBUH CO IUIAKAMMU.

TpancropTHbIE OIlEpallMd U TPAHCIIOPTUPYIOLIME MEXAHU3MBI B CBAPOYHOM
IIPOU3BOJICTBE.

TexHoJIorus CBapKu IUIABJIEHUEM HM3KOYIVIEPOAMCTHIX U HU3KOYIJIEPOINUCTHIX
HU3KOJIETUPOBAHHBIX CTAJIEH.

Buibl 0CTaTOYHBIX CBAPOUHBIX AePOpMAIHii U IEPEMEIIECHHI.

®dusuyeckass CyIIHOCTh TMPOIECCOB, MPOTEKAIOUMX Mpu (HOPMUPOBAHUU
COCIMHEHUI CMmocoO0aMu CBapKd IUIAaBICHUEM U JIaBJICHHMEM, [aiKw,
CKJICHBAHUS.

XapakTepHble OCOOCHHOCTH HaIpPsSKEHHO-Ie()OPMUPOBAHHOTO  COCTOSTHUS
CBAPHBIX COCAMHEHUN PA3JIMYHBIX CTAJEH U JIETKUX CIUIaBOB.

Oco0eHHOCTH TEXHOJOTUY MTPOU3BOACTBA CBAPHBIX JABYTABPOBBIX OAJIOK.
Meronbl npenynpexacHusi, PeryjIupoBaHus W CTAOWUIU3AlMKU HaNpPsHKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS B CBAPHBIX KOHCTPYKITHSIX.
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OO011ast TEXHOJIOTHS TOYEYHOM, IIIOBHOM U pelbePHOM CBApPKH.
B3aumoneiicteue Mertajmia CBapOYHOM BaHHBI €O 1UIakoM. HasHauenue
[IUIAKOB, UX COCTaB U CBOMCTBA.

ABTOMAaTH3aIMs IPOLECCA CBAPKU IUIABSIIUMCS SJIEKTPOIOM.

TexHoorus cBapKu IJIAaBJICHUEM MEIU U CIUIABOB HA €€ OCHOBE.

[TapameTpbl KpuCTaIM3alUd CBAPOYHOM BaHHBI, CX€Ma KPHUCTAJUIM3ALMU,
THUIIBI CTPYKTYP CBApPHOTO IIBA.

OCOOCHHOCTH ~ TEXHOJIOTMM  M3TOTOBJICHUS  TOHKOCTEHHBIX  COCY/OB,
paboTarOIIMX MO JABJICHUEM.

Knaccudukanus mporieccoB CBapku MO MPEBPAIICHUIO BEIIECTBA M DHEPTUU
(K7acchl, BUJBI, TPYIIIIHI, CIIOCOOBI).

CymHocTh croco00B CBapKH TUIABICHUEM.

CBapouHble MaTepUaJIbl AJIsl CBAPKH IUIABJICHUEM: CBAPOYHBIE TPOBOJIOKH.
PU3NKO-XUMHUYECKHUE MPOLECCH B JYTOBOM pa3pse: NPOBOJIUMOCTh METAIIJIOB
Y Ta30B.

B3aumoneiicteue Mertamia CBapOYHOM BaHHBI €O 1UIakoM. HasHauenue
[IUTAKOB, UX COCTaB U CBOMCTBA.

OU3NKO-XUMUYECKHE MPOLIECCHl B JYTOBOM paspsizie: CocoObl BO30YXKIECHUS
IyTH.

CBapouHble MaTepUalibl JJisl CBAPKU IIABICHUEM: MOKPBITHIE AIEKTPO/IBI.
OU3UKO-XUMHAYECKHE TMPOLECCHl B JIYTOBOM paspsifie: CTPOCHUE W CBOMCTBA
JIyTU KAaK 3JITACTUYHOTO IMPOBOIHUKA.

CBapouHbie MaTepuaibl JUIsl CBAPKU TUTABICHUEM: (DITFOCHI.

TexHOMOoTusl CBapKH IUIABJICHUEM HHU3KOYTJIEPOAUCTBIX U HU3KOYTJIEPOIUCTBIX
HU3KOJETUPOBAHHBIX CTAJICH.

CBapouHble MaTepUAJIbI JJIsl CBAPKH TUIABJICHUEM: 3ALIUTHBIE U TOPIOYHE Ia3bl.
TexHoorus cBapKu IJIAaBJICHHEM MEIU U CIUIABOB HA €€ OCHOBE.
XapakTepucTMKa OCHOBHBIX HampaBjeHuil ucnois3oBanus CAIIP B cBapke.
Mopenupyemble (hU3M4IeCKrEe MPOLIECCHI.

TexHoJIorusl CBapKu IJIaBJICHUEM aJTIOMHUHUS U CIJIABOB HA €70 OCHOBE.
CymHOCTh c1OCOO0B CBApKH MJIABJICHUEM.

duznueckas CylmHOCTh yJIbTPa3BYKOBOU aedeKkTockonuu. OCHOBHBIE METO/IbI
YIBTPA3BYKOBOM T€PEKTOCKOIHUH.

CBapouHble MaTepUaibl JJisl CBAPKU IIABJICHUEM: CBAPOUYHBIE TPOBOJIOKH.
Bubl 0CTaTOYHBIX CBAPOUHBIX AePOpMAIHil U IEPEMEIECHHI.

Capounbie AehEKThl M WX BIMSHUE HAa HECYIIYIO CIOCOOHOCTH CBapHBIX
COCIMHEHUN.

TexHoJIorus CBapKu IJIAaBJICHUEM CPEIHEIIETUPOBAHHBIX CTaJIEH.
OnHONOCTOBBIE CBAPOYHBIE BBIIPSIMUTENN C KECTKUMU BOJBTAMIEPHBIMU
xapakrepuctukamu. HazHaueHue, peryinpoBaHUE TOKA U HANPSHKEHUSL.
Knaccudukanus nponeccoB CBapkH MO MPEBPALICHUIO BEIECTBA U dHEPTUU
(Kmacchl, BUBI, TPYIIIBI, CIIOCOOBI).

Oco0eHHOCTH TEXHOJOTUY MTPOU3BOACTBA CBAPHBIX JABYTABPOBBIX OAJIOK.
TexHuKa CBapKH IUIABJICHUEM CTHIKOBBIX U YTJIOBBIX CBAPHBIX IIIBOB.



100.

101.

102.

103.

104.

105.

106.

107.

108.
109.

110.

111.

112.

113.
114.

115.
116.
117.
118.
119.

120.

31

M HBEepTOpHBIE UCTOYHUKHU ITUTaHUS JJI1 JyTOBOM CBAPKHU.

®dusnyeckass CyIIHOCTb MPOLECCOB, MNPOTEKAOUMX IpHU (HOPMUPOBAHUU
COEIMHEHUM croco0aMu CBapKM IUJIaBICHWEM U JIaBJICHUEM, MalKH,
CKJICUBAHMSI.

Oco0OeHHOCTH ~ TEXHOJIOTMM  M3TOTOBJEHMSI  TOHKOCTEHHBIX  COCY/OB,
paboTarOIIMX MO JABJICHUEM.

OcHOBHBIE 3Tambl AaBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS TEXHUYECKUX
O0OBEKTOB.

TunoBble TPOEKTHBIE MNPOLEAYPHI M HMX THUIIMYHAS I10CIEA0BATEIBHOCTD:
3a/1a4M aHAJIM3a, CUHTE3a U ONTUMH3ALHNHA TEXHUYECKOTO PELIEHNS.

Tumnbel CBAapHBIX COENMHEHWH Uil CBAapKu IUIaBJIeHHEM. KOHCTpyKTHBHBIE
AJIEMEHTBI CBAPHBIX COCAUHECHU.

TpancnopTHbIE OmepalMi W TPAHCHOPTUPYIOIIME MEXaHU3Mbl B CBAPOYHOM
IIPOU3BOJICTBE.

OnHOMOCTOBBIE CBApOYHBIE BBIIPSIMUTENM € NAAAOUIMMHU BOJIBTAMIIEPHBIMU
XapaKTEPUCTUKAMU.

MHBEepTOpHBIE UCTOYHUKHU IIUTAHUS JJI1 JyTOBOM CBAPKHU.

XapakTepHble OCOOCHHOCTH HANPSKEHHO-Ae(OPMUPOBAHHOTO  COCTOSTHHS
CBAPHBIX COCAMHEHNN PA3JINYHBIX CTAJEH U JIETKUX CIUIABOB.

MeToasl mpeaynpexaeHusi, perylupoBaHus M CTaOUIM3alMU HaMpPsKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS B CBAPHBIX KOHCTPYKITHSIX.

B3anmopneiictBue Mmeraymuia CBapOYHOM BaHHBI €O MIIakoM. Ha3Hadyenue
IIJJAKOB, MX COCTaB U CBOMCTBA.

OcHOBHBIE TETTOPU3NYECKUE BETUYUHBI, TOHATUS U OTPECIICHUS B TEIUIOBBIX
OCHOBAX CBAPKH; CXEMATHU3aL1sl HAIPEBAEMBIX TEJI U UCTOYHUKOB TEIUIOTHI.
TexHonorus CBapKu IJIABJICHUEM MEU U CIUIABOB HA €€ OCHOBE.

[TapameTpsl KpUCTa/UIM3alMU CBAapOYHOM BaHHBI, CXeMa KPUCTAJUIM3ALNH,
THUIIBI CTPYKTYP CBapHOIO IIBA.

OcoOeHHOCTH ~ TEXHOJIOTMM  M3TOTOBJEHMS  TOHKOCTEHHBIX  COCY/OB,
paboTaroNIMX O] 1aBJICHUEM.

CrpykrypHas cxeMa «VICTOUHMK NUTaHUs - Jyra» NpHU TyrOBOM CBapKe.
[TonsTre u kaccupuKaus COOCTBEHHBIX HAPSKEHHI.

OCHOBHBIE 3arOTOBUTENIbHBIE OINEpAallMd B CBApOYHOM IPOMU3BOACTBE M HX
XapaKTEePUCTHKA.

PU3NKO-XUMHUYECKHUE MTPOLECCH] B JYTOBOM pa3psle: NPOBOJAUMOCTh METAIIIIOB
Y Ta30B.

B3anmopneiictBue Mmeraymuia CBapOYHOM BaHHBI €O MIIakoM. Ha3sHauenue
IIUIAKOB, KX COCTAB U CBOMCTBA.



