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PA3JIEJT 1. OBIIUE ITOJIOXXEHNA
O IMTPOBEAEHMU BCTVYIIUTEJIBHBIX UCIIBITAHMU B MATUCTPATYPY
[10 HATTPABJIEHUIO 15.04.01 «MAIINMHOCTPOEHUME» B 2022 TOY

Ha BcTynurenbHOe WUCHBITAaHWE TOCTYMAIONIME JOMYCKAIOTCA TMPH  HATUYUU
JIOKYMEHTa, YJOCTOBEPSIONIEr0 JUYHOCTh M TPAKIAHCTBO (MACMOpTa), W PACHHCKU B
nojiaue JOKYMEHTOB.

1. KoMIiekcHble BCTYNHUTENbHBIE MCHBITAHUS MPOBOJATCS MO HANPaBJIEHUIO
noaroroBku 15.04.01 «MamuHOCTpOEHHE» IO MAaruCTepCKUM ITporpaMMmam
oOy4eHHUS:

- «[{uppoBbIe TEXHONOTUH JIUTEHHOTO TPOU3BOICTBAY,

- «'nbpuHBIE TEXHOIOTMH B CBAPOYHOM IIPOU3BOJICTBE M POJICTBEHHBIX IpOLECCaX,

- «KomruiekcHble BBICOKOA((EKTUBHBIE TEXHOJIOTUN MAILIMHOCTPOEHUS»,

- «{udpoBbie TEXHOJIOTUH B aITUTUBHOM IIPOU3BOJCTBE U 00OpPAOOTKE TaBICHUEM.

2. ®opMa npoBeeHUsi BCTYNMUTEIbHOT0 HCIIBITAHUSL:

2.1. BerynurenbHble HcbiTaHus B Maructparypy (BUM) mpoBoastcs B 0O4HOM
dbopmaTre M B pEXUME AUCTAHIIMOHHOTO (YIaJE€HHOI0) JOCTyIa C MPUMEHEHUEM
CUCTEMBI JUCTAHIIMOHHOTO oOydeHHuss MockoBckoro Ilomurexa Ha BBIACICHHOM
obpaszoBarensHoM moptasie (LMS, http://online.mospolytech.ru) (mamee — moprtan
BUM) B pamkax onmaitH-kypca «BUM2022 <Kox u HaumenoBanue OOII>»,

CO3JIAHHOTO Il Ka)XIOM MarucTepCKOW MpOrpaMMbl, MO0 KOTOPOM OCYILECTBISETCS
npuem abutypuentoB (Hampumep, «BUM2022 15.04.01 «I{udpoBsie TexHoIOTHU
JUTEHHOTO TMPOM3BOJCTBa»). B3aumopeiictBue wmexay yuactHukamu BHUM
(npencenareneM, WIEHAMHM KOMHCCHMM M aOUTypUEHTaMH) C NPUMEHEHUEM
JUCTAaHIIMOHHBIX TEXHOJIOTUH OCYILECTBISETCS MO CPEICTBAM BUACOKOH(DEPEHIICBI3U
no cceuike poctynHod 3 LMS BHUM nHa 6a3ze 0lHOrO M3 BUAOB MPOTrPaMMHOTIO
npoaykra Zoom, Cisco Webex Meet, Webinar. KoHKpeTHBII BUI HCIIOJIB3YEMOTO
IPOrpaMMHOTO NMPOyKTa OyAeT yKazaH aOUTypUEHTY NPUEMHON KOMUCCHEH .

2.2. Ownnaitn-xkypc «BUM2022 <Kox u HaummenoBanue OOII>y,
NpeaHa3HadYeHHbI Ui nposeaeHuss BUM, copepxut [IporpamMmy BCTYyNUTENBHBIX
VCIIBITAaHUH 110 HAIIPABJICHUIO NIOATOTOBKH, paBuiia nposeaeHus BIIM.

2.3. Peructpauust Ha nopraie BUM u noctyn k onnaiiH-kypcy «BHUM2022
<Koa n HaumenoBanue OOII>) ocyIiiecTBIseTCs MO CChUIKE U3 JIUYHOTO KaOMHEeTa
AOuTypueHTta, coOpMHUPOBAHHOTO MPHU MOJa4Ye JOKYMEHTOB B IPUEMHYIO0 KOMHCCHIO
Mockosckoro [lonmrexa.

2.4. Ccpuika a1 TOAKITIOYCHUS K BUICOKOH(pepeHIuu npu npoeaeHnn BUM
noctynHa abutypueHty B oninailH-kypce «BUM2022 <Kox m HaumeHnoBaHue
OOII>» nocne perucrpauuu Ha nopraie BUM.


http://lms.mospolytech.ru/

2.5. BcrynuTtenbHble UCIIBITAHUS B MATUCTPATYPy COCTOAT U3 JIBYX ITAIOB:

1-i sTamn - TMCbMEHHBIN YK3aMEH T0 IK3aMEHAI[MOHHOMY OWJIETY;

2-1 9Tall - YCTHBIM KOMMEHTapHil 0 OTBETY (coOece10BaHue).

[TuceMeHHBIE OTBETHI Ha BOMPOCHl OGopMIsIOTCS Ha Onanke (opmara A4 c
yKa3aHUEM WACHTU(PUKAIMOHHBIX JaHHBIX mocTynawomero (Gamunusa N.O., HOMep
Owsiera, HOMEep Bolpoca). biaHk 3amoyHseTcss BpYy4HYIO, pa30OpPUYHMBBIM IMOYEPKOM,
pyYKO YEPHOTO WM CHUHETO LBETa. DCKHU3bl, CXEMbI BBINOIHIIOTCA BPYUYHYIO,
JIOIyCKaeTCsl MpUMEHEHUE YepTEKHBIX HHCTPYMEHTOB. Kaxksias crpanuna, cojepxanias
OTBET, HyMEPYETCA U BUBHPYETCS a0UTYPUEHTOM.

[lo ucreyennn BpeMeHHU, OTBEACHHOIO Ha BBIIIOJIHEHNE MHUCHbMEHHOI'O K3aMEHa,
aOUTYPHEHT 3arpy’kact cBoi oTBeT B (hopMme ckaH-mokyMeHnTa (.pdf) wiu dortorpaduun
(.jpg) B onnaitn-kypce «BHUM2022 <Kox m HammenoBanmme OOII>» ctporo o
BPEMEHH, YKa3aHHOTO JK3aMEHAIMOHHOM Komuccuen. Ilocne yka3aHHOro BpeMeHU
3arpy3ka OTBETOB OyJeT 3a0JI0KHpOBaHa.

BpeMmsi BBIONHEHHWsS] MHCHBMEHHOTO JK3aMEeHa BCTYIMUTEIBHOTO HCIBITAHUS
cocTaBisieT — 45 MHHYT C MOMEHTa OTKpPBITUS JOCTylla K COAEpPKAHUIO
HK3aMEHALMOHHOIO OMIIeTa, KOTOPbI BBIOPa MOCTYHAOIINMI.

Bpems npoBeneHust ycTHOro codeceoBaHus COCTaBIIsIET — He Oosiee 20 MUHYT.

2.6. BoiOop aduTypueHTOM HOMepa OuJiera.

B nauane Buneokonpepenunn «BUM», nmocne Toro kak nocTynarmui TpeabsaBuil
JOKYMEHTBI, yAOCTOBEPSIOIIUE JIUYHOCTh U TPAXKIAAHCTBO (MACIIOPT), PACHUCKY B MoAaye
JOKYMEHTOB (JIOIyCK Ha 9K3aMEH), EMY Ha SKpaHEe MOHUTOPA JEMOHCTPUPYETCS TaOIHLIA C
YCIIOBHBIMH KOZIJaMH HOMEPOB SK3aMEHALIMOHHBIX OUJIETOB MPUMEPHO TaKOM (OPMBI:

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30

AOUTYpUEHT CaMOCTOSITENIbHO BbIOMpaeT B Tabyuile KoJ Ouiiera W COOOIIaeT ero
npenceaarento komuccuu. [lo Ha3BaHHOMY KONy Ha MPHUHLMIIE T€HEpalUU CIy4YailHBIX
Yycell CTYJICHTY BbINaJaeT KOHKPETHbIE HOMEpa BOIIPOCOB, BOLIEAIINX B OWJIET.
Bri6pannsiii Homep Ouneta dukcupyercs B [IpoTokosie ucnbiTanuii U GUKCUpPyETCS 3a
abuTypueHTOM. AOUTYpPUEHTY cooOmaercs Bpemsi OTKpbITUsS goctyna B LMS BUM k
COZICPKAHUIO HK3aMEHAI[MOHHOTO0 OWiIeTa, KOTOPBIM BbIOpan aOUTypHEHT, U BpeMs
OKOHYAHUS TpUEMa MHUCHMEHHBIX OTBETOB Ha BOIMPOCH OwWiera, agpec Ui 3arpy3Ku
OTBETOB M HoMmep TeiedoHa i OOpaTHOM CBA3M C KOMHUccUed (B ciydae
HEOOXOIUMOCTH).



[TocTymarommemy cooO1IaeTcst BpeMsi IOBTOPHOTO TOAKITIOYCHHS K BUICOKOH(EPEHITUU

A1 y4aCTHhsl BO BTOPOM OTall€ BCTYIIMTCIBHBIX HUCIIBITAHUN - CO6€C€I[OBaHI/II/I 1o

pe3yiibTaTaM MMCbMCHHOI'O OTBCTA.

2.7. Ha KaXxXJ010 3.6I/ITypI/ICHTa KOMHUCCHS 110 IIPpUCMY BCTYIIMUTCIIBHOI'O UCIIBITAHUA

COCTaBJIACT HpOTOKOJ'I 0T60p0‘{HOI‘O HUCIIBITaHUA.

2.7.1.

2.1.2.

2.1.3.

[To pe3ynbTaTy BCTYNMHUTEIBHOTO MCIIBITAHUS, TTOCTYIIAIOIIEMY BBICTABIISCTCS
orieHka OoT HyJig 10 100 GamioB. MUHUMATBHBINA MOJIOKUTEIBHBIA OAJT TIO
100-6anpHoOit  cucteme coctaBmsier 40 OamuoB, HIKE  KOTOPOTO
BCTYITUTEIHHOE UCTIBITAHUE CUMTACTCS HECTAHHBIM.

DK3aMEHAIIMOHHBIN OUJIET CONEPKUT 3 KOHTPOJIbHBIX 3aJaHus (BOMpOca) 1Mo
podecCUOHANBHBIM AUCIUIUTMHAM Tpoduiist moAroToBKkU. OTBET HA KaXAbINA
BOIIPOC PK3aMEHAIIMOHHOTO OMJIETa BBIMOIHACTCS MUCbMEHHO U OI[CHUBAETCS
B COOTBETCTBMU CO INKaJIOW oIleHMBaHusa (Tabmmma 1). MakcumanbHas
OIICHKa 3a IMCbMEHHBIM OTBET Ha Bompoc cocTtaBiger 20 OawioB u
MaKCUMAJIbHOE€ KOJMYECTBO OajloB 3a MHUChMEHHBIM HTan MCHbITAaHUN
cocraBisier 60 OamnoB. Ha stanme yctHoro cobecenoBaHusi aOUTYpHEHTY
MOKET OBbITh BBICTaBJIECHO MakcuMalibHO 40 0amioB B COOTBETCTBHH CO
IIKAJIO OIEHWBAHMUS, IPEACTaBICHHON B TaOIuIIe 2.

HtoroBas oOlleHKa BCTYNUTEIBHOTO WCIBITAHUA OIPEACIACTCS MyTeM
CYMMHPOBaHHSI KOJIMYECTBA OAJIJIOB, MOJYYEHHBIX 32 KaXKIbIM MUCHbMEHHBIN
OTBET Ha BOMpPOC, ¢ OamjgamMu, TMOJYYCHHBIMHM B pE3yJbTaTe YCTHOTO
cobece0BaHUS.

Jlnst  TMOATOTOBKM  aOWUTypHEHTa K  BCTYNHUTEIBHBIM  WCIBITAHUSIM B

MPUJIOKEHHUAX K HACTOALIEHM NporpamMMe MPEACTABICHBl CIUCKHA BOIIPOCOB

PK3aMEHAIMOHHBIX OwmietoB. [lepen Havamom UCHBITAHWM AOUTYPHEHT JIOJDKEH

HMCTD CIITMCOK 3THUX BOIIPOCOB B 6YMa)KHOM HJIN 3JICKTPOHHOM BHAC.



Tabmuia 1

Kputepuu BbicTaBiieHus: 6aII0B 32 MUCHMEHHBINA OTBET Ha BOTIPOC

AK3aMEHAIIMOHHOTO OMieTa

Cymma | Xapakrepucruka | Kpurepuii BbICTaBJIeHHS OLIEHKHU
0aJ1I0B | OTBETA
3a OTBET
16-20 [TonHbI JleMOHCTpanus OTIINYHBIX 3HAHUHU 1O 33JaHHOMY
BOIIPOCY. YMEHHUE WILTIOCTPUPOBATH TEOPETHUECKUE
MOJIOKEHUS AICKU3aMHU, TpadukamMu, GOpMyIaMu.
[Tupokuit Kpyro3op 1o o0CyKa1aeMbIM BOIIPOCAM.
12-15 Hemnonubiin JleMOHCTpanus TBEpABIX 3HAHUU 110 33 TaHHOMY
BoIpocy. Hainmune MeKux HETOYHOCTEN B OTBETE U
B WJUIIOCTPATUBHOM MaTtepualle.
8-11 Bepnbliii ¢ Hemoxoe 3Hanne Bonpoca, HO C 3aMETHBIMU
OLIMOKaMHU OmuOKaMHu.
1-7 Cnalbiid, Crnaboe 3HaHUE ¥ TOHUMAaHHE PACCMAaTPUBAEMOIO
rpyOble OmKOKK | BOMPOCa, CO 3HAUUTEIIbHBIMU OIIMOKaMU
0 He nonyuen He3nanue n HeMOHUMaHKHE PACCMaTPUBAEMOTO
BOIIPOCA.

Tabmuma 2

KpI/ITepI/II/I BBICTABJICHHS OAJIJIOB 3a YCTHBIC OTBCTBI Ha BOIIPOCHI BKBaMeHaHHOHHOﬁ

KOMHCCHUH TIPU coOeceJOBaHUU

Cymma Xapaxkrepucruka | Kpurepuii BbICTABJICHHS OLICHKHU
0aJu10B oTBeTa
3a OTBET
36-40 [Tonubii JleMOHCTpalys OTIMYHBIX 3HAHUHM 10 3aJaHHOMY
BONIPOCY. YMEHHUE WILTIOCTPUPOBATH
TEOPETUYECKHE MTOJOKEHUS ICKU3aMU,
rpadukamu, popmynamu. [llupokuii kpyrozop mno
00CYk/TaeMbIM BOITPOCAM.
26-35 Henomnuerit JleMoHcTpanus TBEpAbIX 3HAHUM IO 3aITAHHOMY
BoIpocy. Hanmune Mekux HETOYHOCTEN B
OTBETE M B MITIOCTPATUBHOM MaTepHalie.
15-25 Bepnsiii ¢ Hemoxoe 3nanne Bonpoca, HO C 3aMETHBIMU
OIIKUOKAMHU OIIHUOKAMH.
1-15 Cna0biid, Cnaboe 3HaHUE M MOHUMAaHKUE PACCMAaTPUBAEMOIO
rpyObIie OMUOKH BOIIPOCA, CO 3HAYUTEILHBIMU OITHOKAMU
0 He nonyuen He3nanue n HEMOHMMaHKUE pacCMAaTPUBAEMOTO
BOIIPOCA.




3. BeTynuTenbHble UCTIBITAHUS TTPOBOAATCS IO PACHUCAHHUIO MPUEMHONW KOMUCCUU

yHuUBepcuTeTa: mnpu odHoM ¢opmare BUM cooOmiaercss Bpemss W HOMEp
DK3aMEHAIMOHHOM  ayJAUTOPHH; npu  JUCTaHIMOHHOM (Qopmate BHUM
cooOmaeTcss BpeMs M CChbUIKA JUIsl TOJKIIOYEHUS K BHUACOKOH(PEPECHIUAM
nposenennss BUM. CpeneHusi 0 BpEMEHH, MECTE€ M CChUIKE pa3MEIlAaeTcs Ha
caiiTe MpUEeMHON KOMHUCCHH, B JTMYHOM KaOWHETE MOCTYIMAIOMIETr0 U JIOCTYIHbBI B
onnaiiH-kypce «BUM2022 <Kox u HaumenoBanue OOII>» He mozxke, ueM 3a
JIBa JTHS 10 Hayaja UCIIbITAaHUN.

JI1st ydacTus Ha BCTYNUTENBHBIX UCIIBITAHUSX B IUCTAHIIMOHHOM (hopmaTe pabouee
MECTO a0UTypUeHTa JOJDKHO OBITh OCHAIIEHO CpPEJICTBAMH BHUJEO- U ayJIuO
TpaHchsanuu  (BeO-kamMepa W MHUKpPO(OH),  IMO3BOJISIONIME  OJHO3HAYHO
UACHTU(DUIIMPOBATh AOUTYpUEHTA U TIO3BOJISIOIIMMHU XOPOILIO MPOCMATPUBATH €0
pabouee mecto. Kamepa u MUKpOGOH AOIKHBI OBITh BKIIFOYEHBI Ha MPOTSHKEHUHU
BCETO MEeproa MPOBEACHUS BCTYTUTEIBHOIO UCTIBITAHUS.

[lepen HayaJioM BCTYNUTEIBHOTO UCITIBITAHUS, TOCTYNAOUIMM COOOIIAETCS BPEMS U
croco0 mojydeHus HUHPOpMaUMU O TMOJYYEHHBIX pe3ylbTrarax. Pe3ynapTaTel
UCIIBITAaHUI MyOIUKYIOTCS B KOHIIE THS UCIIBITAHUM.

B Hauane BCTYNUTETHLHOTO MCTBITAHUS MIPOBOJIUTCA MACHTU(UKAINS aOUTypHUECHTA.
AOGUTYpHEHT, CMOTPSl B BeO-Kamepy, OTUETIIMBO MPOU3HOCUT CBOIO (haMUJIHIO, UMSI
U OTYECTBO, AEMOHCTPUPYSI PAJOM C JIMIOM B pa3BEPHYTOM BHJIE JOKYMEHT,
yIOCTOBEPSIOLIUI JIMYHOCTh, HA CTPAaHULIE C poTorpadueii.

B mpouecce nmpoBeneHMHM BCTYNUTEIBHOTO HCIIBITAHUS BEIETCS BUICO3AIUCh U
OCYIIECTBISAETCS MPOKTOPUHT (KOHTPOJIb 332 COOJIIOJIEHUEM IPOLEAYPbl IK3aMEHA).
[Ipy mpoBeAeHUM BCTYNUTENBHBIX HMCIHBITAHUNA HE JOIMYCKAeTCA IMPUCYTCTBHE B
NOMEIIEHUH C  a0UTYpUEHTOM [MOCTOPOHHUX JIMI W/WIM  OOILIEHHE C
UCIIOJIb30BAHUEM TEXHMUUYECKUX CPEACTB CBS3HM, 3a HCKIIOYEHHEM YCTPOMUCTB,
UCIIOJIB3YEMBIX JUIsl pealii3aly JUCTAHIUMOHHOTO PEXHUMa BCTYHHUTEIBHOIO
ucnbiTanus. [lpu HapylmieHUu MpoueAypbl BCTYNHUTENbHBIC MCIHBITAHUS IS
abUTypUEHTa MPEKpPAIalOTCs, pPe3yJIbTaThl UCHBITAHUS aHHYJIUpPYroTcs. Damunus,
UM$, OTYECTBO MOCTYMAIOIIET0 M MPHUYMHA MPEKPALEHUs UCTIBITAHUN 3aHOCSTCS B
IIPOTOKOJI ITpoBeneHuss BIUM.

B ciydae nmorepu cBsizu ¢ aOUTYPHUEHTOM BO BpeMs MPOBEACHMS AMCTAHIIMOHHBIX
UCIIBITAaHUN Ha mepuoj; Oosiee 15 MUHYT UCHBITaHMS JUIsl JAHHOTO aOUTypHUEHTA
npekpamarTrca. Pamuins, UMA, OTYECTBO IMOCTYHAIOIIET0 MW  NPUYHHA
MIPEKPALIECHHS UCTIBITAHUN 3aHOCATCS B IPOTOKOJ ITpoBeneHuss BUM.

[Ipy nOpoBeAeHUM  BCTYNUTEIBHOIO  HUCIBITAHHWS  YTOUYHSIONIME  BOMPOCHI
NOCTYIMAIIUX MO COAEPKAHUI 3K3aMEHALIMOHHBIX BOIPOCOB IMPUHUMAOTCS
npejacenaresaeM 3K3aMEHAIMOHHOW KOMHUCCHUU MO TeleoHy M paccMaTpUBAIOTCA
TOJIBKO B Ciy4yae OOHApyKEHHsSI OMNEYATKU WM JAPYrod HETOUYHOCTH KAKOTO-IH0O0
3aJlaHus BCTYNUTENbHOTO ucnbiTanus. lIpencenarens 3x3aMeHAIIMOHHOW KOMHCCHH
00s3aH OTMETUTh 3TOT (HaKT B TMPOTOKOJE NPOBEICHUS BCTYNMHUTEIBHOIO
UCTIBITaHUsl. DJK3aMEHALIMOHHOM KOoMHUccHeld OyAyT MpOaHAIM3UPOBAHBI BCe
3aMeuYaHusi, TMpU TMPU3HAHUM BOMPOCAa HEKOPPEKTHBIM OH 3aCUMUTHIBAETCA
MOCTYNAIOIIEMY, KaK BbINIOJHEHHBIN MPABUIBHO.



PA3JIEJT 2. [IPOTPAMMA BCTYIUTEJBHBIX WCIBITAHUN JJ14
MATUCTPOB 110 HAITPABJIEHMIO 15.04.01(01) «MAIIMHOCTPOEHUE»
o Maructepckor mporpamme oOyueHus «LlugpoBble TEXHOJOTHH JUTEHHOTO
IPOU3BO/ICTBA)

s IpOX0KIE€HUST BCTYIUTEIBHOIO UCIIBITAHUS B MATUCTPATYPy MO HANPABIECHUIO
15.04.01 «Mammuuoctpoenue», mnpoduib «l{udpoBele TEXHOJOTUM JUTEHHOTO
POU3BOJICTBAY) AOUTYPUEHT JOJDKEH 3HATh OCHOBHBIE TMOHSTHS MO JIUCHUILIMHAM
npodeccHoHaIbHOTO KA IO MPOQUITIO TOITOTOBKHU:

- TEOPETUYECKHUE U IPAKTUUECKHUE OCHOBBI MTPOIIECCOB: IJIaBKH, 3AJIMBKU METaJjlla B
JTUTENHBIE (POPMBI, 3aTBEpPACBAHUSA OTIMBKH, MPUTOTOBICHUS (DOPMOBOUHBIX CMeECEi,
VIUIOTHEHHUSI JUTEUHBIX (OpM, H3TOTOBICHHUS CTEp)kKHEH, (QUHUIITHONW 0O0pabOTKU
OTJIUBOK;

- TEOPETUYECKUE U MPAKTUYECKUE OCHOBBI pacyeTa U KOHCTPYUPOBAHUS JIUTCHHOTO
0o00Opy/OBaHuUs, TMPUMEHSIEMOI0 [Jii OCYIIECTBICHUS TEXHOJOTHUUYECKUX IIPOIIECCOB
JIMTEUHOTO NMPOU3BOJCTBA;

- OCHOBHbIC TTOHSATHUSI, ONIPEACICHUSI U TCHACHIIMU Pa3BUTHUS MAIIMHOCTPOCHUS U, B
YaCTHOCTH, JTJUTEHHOTO MPOU3BOJICTBA.

AOUTYpUEHT JOHKEH yMETh NMPUMEHATh METOJMKU pacyeTa MIUXTOBKHU JIMTEHHBIX
CIUTABOB, TEXHOJOTUYECKHX TMPOIECCOB MPUTOTOBICHUS (POPMOBOYHBIX CMECEH,
M3TOTOBJICHUS JIMTEHHBIX (HOPM U cTepkHEH, (OpPMHUPOBAHUS OTIUBKH, COBPEMEHHbBIC
CAIIP pns penienus 3ajad JMTEHHOTO TPOU3BOCTBA.

Coneprkanue pasiesoB MEKIUCIMIUIMHAPHOTO dK3ameHa 1o npoduito «{udposbie
TEXHOJIOTUU JIMTEUHOTO MPOU3BOIACTBA»

1. MamuHOCTpOeHHe KaK 0TPacJIb (0011He M0JI0KEeHHS)

[IponsBojacTBa (TEXHOJOTHU) BXOASIT B MalIUMHOCTpoeHHE. (OCHOBHBIC TOJIOKEHUS U
MOHSATUSI TEXHOJIOTUU MarmuHocTpoenuss WMznenue. [leranb. COopouHas eauHUIIA.
Kommnekc. Texnonornueckuit mnpouecc. I[IpousBoactBenHbii mporecc. CTpykTypa
TEXHOJIOTUYECKOTO mponecca. TeXHOTOTMYECKUI POLECC. DIEMEHTHI TEXHOJIOTUYECKOTO
npouecca. Tunel npousBoactB. O0bem mpousBonactsa. [Iporpamma Beinycka. Tpu Tuma
npou3BoJicTBa. OCHOBHBIE MOHSTHS TOYHOCTU. TEXHOJOTMYECKHUE Pa3MEpPHbBIE PACUETHI.
OcHoBHBIE TOHATHA W  Kiaccudukanmusa 6a3. OcHOBHbIE MpaBwia  BbIOOpa
TEXHOJIOTUYECKHX 0a3. YrpaBieHue TouHOCThI0. O0ecreuenne KauecTBa MOBEPXHOCTHOTO
clIos u JoJroBeYHOCTH jeTaneir. CmocoObl 00pabOTKM M YIydllIeHUs KadecTBa
MOBEPXHOCTU. MeTolbl  OnpeneiaeHus NPUIYCKOB W OMNEPAMOHHBIX  Pa3MepOB.
TexHOJIOrnYHOCTh KOHCTPYKIMU. OCHOBBI TPOEKTUPOBAHUS TEXHOJIOTUYECKUX MTPOILIECCOB
U3rOTOBJICHUST W cOOpkr MamuH. OOIMe MOJOXKEeHUsS pa3pabOTKU TEXHOJOTUYECKHX
npoueccoB. McxonHble AaHHBIE Uil pa3pabOTKM TEXHOJOTMYECKOTO MpoIecca. IJTalbl
MPOEKTUPOBAHUS TEXHOJIOrMueckoro mnpoirecca. ConepkaHue 3adad, pellaeMbIX Ha
oTAeNbHBIX 3Tamax pa3padotrku TII. OcobeHHOCTH pa3pabOTKU THUMOBBIX W T'PYIIOBBIX
TEXIPOIECCOB. TEXHOJOTMYECKUE TMPOIECChl M3TOTOBJICHUS THUIIOBBIX JETAJIeH JJIs:
aBTOMOOMJIEH, aBuanuu, kopabnectpoenus. Kinaccudukanusi TpaauliMOHHBIX TEXHOJOTHI
MacCoBOTO  MpPOU3BOJCTBA. TexHonorusi pes3aHusi. TexHoyorus  (ppe3epoBaHus.
Texnonorus nuths.. Texnonorus cBapku. TexHoaorus 06padOTKH JTaBICHUEM.



1.TexHoJi0rus JJUTEHHOT0 MPOU3BOACTBA (00ILIUE MOJT0KEHUS)

OCHOBHBIE TOJIOKEHUSI M TOHSATHUS TEXHOJIOTMM JUTEHHOrO  MPOU3BOJCTBA.
TexHOJIOTUYHOCTh ~ KOHCTPYKUMUA  OTJIMBOK  JIJII  PA3jJUYHBIX  CIOCOOOB  JIMTHS.
TexXHOMOTUYECKHE TMPOIECChl HM3TOTOBJICHUS TUIIOBBIX aBTOMOOWJIBHBIX  JIETAJICH.
[IpoekTrpoBaHUE U MPUMEHEHUE PA3ITUYHBIX BUAOB MOJEIBHON OCHACTKY ISl MOJTy4YCHUS
OTJIMBOK B YCIIOBHUSIX €AMHUYHOTO MPOU3BOACTBA. [IpoekTHpoBaHME W NPUMEHEHUE
Pa3IMYHBIX BUAOB MOJIEIBHOW OCHACTKH JJISl MOJIyYEHUSI OTJIMBOK B YCIIOBUSIX CEPUHHOIO
pou3BoJIcTBa. [[poeKTupoBaHNE U MPUMEHEHHUE PA3IUYHBIX BUJIOB MOJEIBHON OCHACTKU
IJISl TIOJYYEHHS OTJIMBOK B YCIIOBHSIX MacCOBOIO MPOU3BOACTBA. [ E€XHOJIOTHUYHOCTH
KOHCTPYKIIMU OTIUBOK. COBpEMEHHbIE HAMpaBlICHUs KOHTPOJs (HOPMOBOYHOM CMECH.
CoBpeMeHHbIE HaIpaBJICHUS KOHTPOJSl KauecTBa OTIMBOK. COBpEMEHHBIE HANpaBJICHUS
KOHTPOJISI TEXHOJIOTMYECKOr0 TMpollecca BO BpeMsi IMPOM3BOJCTBA OTJIMBOK (CIUIaB,
dbopMOBOYHAsT CMECh, KadyecTBO JUTEUHBIX (opm). CoBpeMEHHbIC HaINpaBlICHUS IO
IIPOCKTUPOBAHUIO TEXHOJOTHM IONy4YeHHsl OTIMBOK. [IpuBeneHHbni pasmep. JluTenHbin
panuyc.

2. O6opynoBaHue JUTEHHBIX HEeX0B (001IHE MOJI0KESHUA)

JIuTeitHas MalMHa Kak OOBEKT MPOU3BOJICTBA OTIMBOK. XapaKTEPUCTUKA PA3IUUHBIX
MalluH ¥ CHOCOOOB MoJiydeHus: GOpM U H3TOTOBJICHHS OTIUMBOK. OOOpyJoBaHUE s
OUYHCTKHM OTJIMBOK M pererepanuu GopmMoBouHOM cMmecu. OO00pynoBaHue il yIUIOTHEHUS
muTelHbIx QopMm. OOopyaoBaHWE Jisi M3TOTOBIEHUs cTepxkHed. OOopyaoBaHHE IS
coopku JnuTedHbIX (popMm. OOopymoBaHHWEe N HArpyXKEHUS JUTCHHBIX (OpM.
O6opynoBaHue i TPAHCIOPTHUPOBKH JHUTEHHBIX (opM. TexHomornueckas cxema
MOATOTOBKM U TiepepaboTku (popMoBouHOM cmecu. OOopynoBaHue st 00pabOTKHU
obopoTHOU cmecu. OOopynoBaHME CKJIAJAOB IIMXTHl. TUMOBas MEXaHM3alMsl CKJIAI0B
muxThl. O00pynoBaHue il Ha0opa MIMXTHI TIepe]] 3aBajIKOM B medyr. MeToabl yaaneHus
OoTJIUBKK U3 (popMmbl. Meroasl yaaneHus (popMoBOUHOM cmecu U3 (GopMbl. OCHOBHbBIE
BOIPOCHI  aBTOMATHM3allMM  Tiporiecca U3roToBieHUuss ¢GopMm. OCHOBHBIE BOMPOCHI
aBTOMATHU3alUM - 3IMBKH (JO3WPOBAaHUSI) PACIUIABICHHOIO CIUlaBa B JIUTCHHYIO (popMy.
OcCHOBHBIC BOMPOCHl aBTOMATHU3allUM TIpoIlecca YJaJeHUus OTJIMBKH U3 (POpPMBI C
MpUMEHEHUEM POOOTOTEXHHUKHU. TexHoJormueckass cxema MOATOTOBKH W TMepepabOoTKH
(hOpPMOBOYHOM CMECH.

3. Il1aBKka MeTAJJIOB U CIUIABOB (001111 e MOJI0KEeHMs)

[InaBunpHbIE TEUM W OOOPYJOBaHUE JJisi TMPUTOTOBJICHHS CIUIABOB. YIIpaBleHUE
MPOIIECCOM TUTABKU W PA3JIMBKU paciuiaBa B (Gopmy. YTIpaBieHHE MPOIECCOM IIJIAaBKH U
pasnuBKM paciiaBa B gopMy. DakTopbl, BIUSIONIME HAa CHUXKCHUE MaTepHalio- U
HHEPronoTPeOsCHUsT MPU MPOU3ZBOACTBE OTIMBOK. OCHOBHBIC TMOHSTHS, CBSI3aHHBIE C
XUMHUYECKUM COCTaBOM CILIAaBOB: 0a30BBIM KOMIIOHEHT, JISTUPYIOIINE DJIEMEHTHI, IPUMECH
MOIU(DUKATOPBI U T.JI. YTap JIEMEHTOB BO BpeMs IUIABKH JIMTEUHBIX CIUIABOB. MeTObI
KOMIICHCAllUM JTOTO siBJIeHWs. BeiiaBka uyryHa. BeimnaBka cramu. BeimiaBka
TYTOIUIaBKUX CIJIaBOB. BhIMIaBka MEAHBIX CIIJIaBOB. BhIMiaBka aTlOMUHUEBBIX CIUIABOB.
BrimiaBka MarHueBbIX CIJIaBOB. BbIMlaBKa IMHKOBBIX CIUIABOB. BhIMiIaBka HUKEIEBBIX
CIJIaBOB. MeTO/ibl ONTUMHU3AIMA XMMHUYECKOTO COCTaBa CIUIABOB, UCIOIb30BaHuEe DBM
IS OTHUX Ieneil. BpllaBka TUTAHOBBIX CIUIABOB. MeTOABI OIIEHKH B3aMMOJIEHCTBUSI



AJIEMEHTOB ¢ 0a30BBIM KOMIOHEHTOM. OCHOBHBIC TUITHI B3aUMOJICUCTBUSI KOMIIOHEHTOB U
TUTBI OJIOKOB JUarpamMM COCTOSIHUSI JIMTEMHBIX CIUIaBOB. BakHeillue XapaKTepUCTUKU
JMarpaMMbl COCTOSIHUSL, ONIPEIEIISIOINE CBOMCTBA CILJIABOB.

4. CnenuajibHbIe BUAbI JTUThA (001IHe MOJI0KEHUS)

Cnioco0bl uThsi B 0007104K0OBbIEe (opMbl. CriocoO JTUThS B KepaMHueCKUE (OPMBI.
Croco0 JAUThst MO BHIIUIABISIEMBIM MOJENSIM. TE€XHOJIOTMYECKHEe OCOOCHHOCTH JIUTHS 1O
BBDKUTAEMbIM MOJIETSIM. TEeXHOJIOTUYECKHE OCOOEHHOCTH JIUThS IO PacTBOPSIEMbBIM
MozensaM. TexHonornaeckue 0COOCHHOCTH JIUThS 10 3aMOPOKEHHBIM MOJIEIIAM. JIUThe Mo
razuduirpyemMpiM MojiensM. JIutbe B KOKWiIb. JIuThe B OOJMUIIOBAHHBIN KOKWJb. JIUTbE
noa pAamieHueMm. Jlutbe moj HM3KUM JaBieHueM. lleHTpoOexxkHoe inuThe. JluTbe
HamopaxuBanueM. Jlutbe TpyO. JIuthe B XTC (x0si0qHO TBepaewonme cMmecu). Jlutee B
CUJIMKOHOBBIC (pOopMBI. JINTHE TIOT BAKYyMOM.

5. CAIIP otiiuBKkH (0011ME MOJI0KEHMS)

OCHOBBI aBTOMATU3UPOBAHHOTO TMPOEKTUPOBAHUS OTIUMBKA U (opmbl. [IpumeHnenue
COBPEMEHHBIX MPOTPECCUBHBIX CIOCOOOB M3TrOTOBJICHUS MOJEIEH sl TMOJy4YeHUs
Kaue€CTBEHHBIX OTJIMBOK OTBETCTBEHHOTO HazHaueHus (ctanku ¢ YITY, 3D ckanupoBaHue,
TEXHOJIOTUM OBICTPOTO MPOTOTUIHUPOBAHUA). MoAEIUpPOBaHUE TMPOLIECCOB 3ATUBKU
pacruiaBa B (opmy u 3aTBepAeBaHus OTIMBKU. COBPEMEHHOE MPOrpaMMHOE oOecriedeHue
JUISL  MOJEIMpPOBAaHUS  JUTEHHBIX TmpoueccoB. Crpyktypa U GyHKUIHOHAIbHBIC
Bo3mMoxkHOCcTH CKM JIIT "Ilonuron". OcunoBuble Moaynu CKM JIIT "Ilonuron". Illkana
nopuctoctu CKM JIIT "Ionuron". MoaenvupoBaHue Kpuctaum3anuu (pacoHHON OTIUBKU
IIPU JIUThE B 3eMIII0. MoieIupoBaHUE KpUCTAIUTM3AIMK (PACOHHON OTJIMBKU MPU JIUTHE 110
BBITLJIABIIIEMBIM MOJENIAM. MeETOonbl aHanu3a pe3yJIbTaTOB MOJICIUPOBAHUS U OLECHKHU
KadecTBa OTIAMBKU. AHanmmu3 temneparypHbix noner CKM JIII "[lomuron". Cucrema
KOMITBIOTEPHOT'O MOJIEJIMPOBAHMS 3AJIMBKU U 3aTBepaeBaHusa 0TIMBOK ProCast. CpaBHeHuME
CKM JIIT «Ilomnron» m ProCast. baza manueix no cmmaBaMm juig CKM JIIT «Ilomurony.
Ocnosubie Moy CKM JIIT ProCast.

OcHoBHas JuTeparypa:

1. TpyxoB A.Il., Copoxun O.A., EpmoB M.IO. u ap. TexHonoruss JuTedHOTO
npousBojcTBa. - M.: Akanemus, 20035, - 524 c.

2. Mamsspo A.W. TexHosnorus IJIaBKM JIMTEHHBIX cruiaBoB. — M.: Ilomurpad
Cepguc, 2005. — 195 c.

3. T'mau D.Y. TexHonorus auTeitHOr0 mpous3BojAcTBa: CrHeruanbHbie BUIbI JIUTHS:
VYueOHuk g cTya. Boicl. yuel. 3aBeaenuii / 3.Y. I'unu, A. M. 3apyOuHn, B. A.
Pe16kun; Ilox pen. B. A. Peiokuna. — M.: M3matenbCkuii EHTP «AKaJIeMUsD»,
2005. — 352.

4. KonnmakoB A.M. CAIIP TeXHOJOTMYECKUX MPOIIECCOB, YUYEOHUK JJIsi CTYJACHTOB
BYy30B. 131.3-¢, cTep. - M.: Mammnoctpoenue, 2010. - 550 c.

5. TpyxoB A.IL Jlurteiinble cruiaBbl U IJaBka. Yueb. nmocodue st By30B /MansipoB
A.N. - M.: U3parenbckuii uentp "Axanemus', 2004. - 336 c.

6. AxcenoB IL.H. Ob6opynaoBanue  JHUTEHHBIX  I1€XOB. YueOHUK. — M,
Mammnoctpoenue, 2006. 512 c.
7. Mansipo A.W. Ileun nuteiHBIX I1€XOB: yuyeOHOE mocoOue Ijis By30B. — M.:

Mamunoctpoenue, 2014. — 256 c.: ui.
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8. Momnacteipckuii B.I1. Marematuueckoe MoAenMpoBaHue MpoLiecca HampaBIeHHON
kpuctaiuzanuu, Mocksa, MI'TY «MAMMN», 2011, 178 c.

JlonosiHUTEILHAS JIUTEpaTypa:
1. I'pabner A.H., bonaun A.H. ManyiHbl 1 TEXHOJOTUH JIMTEHHOTO MPOU3BOICTBRA.

Beenenue B cnenuanbHocTh. — M.: MITTY, 2006. -184 c.
2. A.ILTpyxoB. OcHOBBl Teopuu (HOPMUPOBAHHS OTIMBKH. Y4eOHOe mocolue.
MITY «MAMWM». 2011r. 246 c.

3. IluxynoB M.B. CoBpemeHHbIe MPOOJIEMbl MaTePUATIOBEICHUS U METAJUIYPIUu :
KPUCTAJUIU3AIMOHHBIE TIPOLIECCHI | ydyeOHOe mocodue [DIeKTpoHHBIA pecypc] :
yue0. nmocodue / M.B. [lukynos, B.E. baxeHnoB. — DnekTpoH. naH. — Mockaa :
MUCHC, 2016. — 95 ¢. — Pexxum goctyma: https://e.lanbook.com/book/93657

4, MatBuenko W.B. OGopynoBanue  JUTEHHBIX  I[€XOB.  Y4eOHUK. —M,
Mammnoctpoenue, 2005. 398 c.

5. Jlysuna JI.M. KommnberoTepHoe MojenupoBaHue: YueOHoe mocooue. — Tomck:
ToMckuii MEeXBY30BCKUH IIEHTP AMCTaHIMOHHOrO obOpazoBanus, 2001. — 105 c.
— Pexum mocryma: http://simulation.su/uploads/files/default/2001-uch-posob-

luzina-1.pdf

Cnucok 3K3aMEeHAIMOHHBIX BONPOCOB MO pasaeay 2, mpopuiab «llndpossie
TEXHOJIOTMH JIUTEHHOT 0 MPOU3BOACTBa» pa3MmeiéH B [Ipunoxkenun 2.



https://e.lanbook.com/book/93657
http://simulation.su/uploads/files/default/2001-uch-posob-luzina-1.pdf
http://simulation.su/uploads/files/default/2001-uch-posob-luzina-1.pdf
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PA3JIEJT 3. [IPOTPAMMA BCTYIUTEJBbHBIX WCIBITAHUN JJ14
MATUCTPOB 110 HAITPABJIEHMIO 15.04.01(01) «MAIIMHOCTPOEHUE»
0 MarucTepcKkou mporpamme oOydeHus « HOpHIHbIe TEXHOJOTHH B CBAPOYHOM
NPOU3BOJICTBE M POJACTBEHHBIX MPOIIECCAX

I[J'ISI MPOXOXKACHUA BCTYIIUTCILbHOI'O UCIIBITAHUA B MATUCTPATYPY 110 HAIIPABJICHUIO

15.04.01

«MammHocTpoenue», npodunb «[MOpuUIHBIE TEXHOJOTHMH B CBapOYHOM

IIPOM3BOJICTBE M POACTBEHHBIX IIpolleccax» aOUTYypPHUEHT JOJKEH 3HaTh OCHOBHBIC
MOHSTHS MO JTUCHUIUIMHAM TTPOQPECCUOHATILHOTO IUKJIA 10 TPOQHUITIO MTOATOTOBKHU:

- TEOPETHUYECKUE U MPAKTUUECKUE OCHOBBI MPOIIECCOB CBAPKH;

- TEOPETHUYECKUE U MPAKTUUYECKHE OCHOBBI pacyeTa M KOHCTPYHUPOBAHHUS CBAPOUYHOIO
000pyI0BaHuUsA, MPUMEHSIEMOTO JUIsl OCYIIECTBJICHUS TEXHOJOTHYECKUX MPOIECCOB
CBapKH;

- OCHOBHBIE TEHJECHIIMM PAa3BUTHS MAIIMHOCTPOEHUS U, B YAaCTHOCTH, CBApPOUYHOIO
MIPOU3BO/JICTRA.

Conepxanue pa3feioB MEKIUCHUIUIMHAPHOTO dk3aMmeHa 1no npoduio «['ubpunnbie

TEXHOJIOTUU B CBAPOYHOM MPOU3BOACTBE U POJACTBEHHBIX MPOIIECCaAX»

1. IlpoekTHpOBaHNE CBAPHBIX KOHCTPYKIHUM

1.

2.

6.

[IpyHIMO pacdeTa CBAPHBIX COEAUHEHHN MO MPEAECIbHBIM COCTOSIHUAM U
JIOTTYCKaeMBbIM HAMPSKEHUAM

[Tonsitue m kiaccudukaimsi cCoOCTBEHHBIX HampsokeHuil. KoHmeHTpanus
HaIPsKEHUN B COEAUHEHUSIX, TTOTYYECHHBIX CBAPKOU MIABICHUEM.

. Biusinue cBapouHbIX HampspkeHud u aedopmanuii Ha paboTOCTIOCOOHOCTD

KOHCTPYKIIMH ¥ TEXHOJIOTHIO UX ITPOU3BOJICTBA.

. MeTonpl  yMEHBIIEHHS  CBAapOYHBIX  HalpsDKEeHUH, jAepopMauuidi U

MIEPEMEILICHUN B KOHCTPYKIMSX.

. [IppHIMIIBI TPOEKTUPOBAHUSI KOHCTPYKIUUH, MPEJHA3HAYEHHBIX AJI1 paOOThI

IpyU nepeMeHHbIX Harpy3kax. [locie cBapouHast oOpaboTka COeIUHEHUs IS
MOBBIIIEHUS CONTPOTUBIICHUS YCTAIOCTH.

XapakTepHble OCOOCHHOCTH HampsKE€HHO-Ae(POPMUPOBAHHOTO COCTOSHUS
CBapHBIX COCIMHEHHUI Pa3IMYHBIX CTAJIEH U JIETKUX CILJIABOB.

2. Teopusi cBAapOYHBIX NPOLECCOB

ONO WD E

dusznyeckrue OCHOBBI U Kiaccu(UKaIlys MPOLECCOB IPU CBAPKE
PU3UKO-XUMUYECKHE MTPOLIECCHI B [YTOBOM pa3psizie

TepMuueckue HeLyroBble MICTOUHUKHU SHEPTUU

[IpeccoBble 1 MEXaHUYECKHE CBAPOYHBIE ITPOLIECCHI

OcHOBHBIE MOHATHS U 3aKOHBI B pacyeTax TEIJIOBBIX MPOLECCOB IIPU CBapKe
TeruoBble IPOLECCHI PU HATPEBE

Harpes u nnaBiienne metasia npyu cBapke

TepMoauHaMUYECKHE U KUHETUYECKUE OCHOBBI METAJNTy PruYeCKUX
IPOLIECCOB

Meramnypruyeckue npoieccsl mpu cBapke. OCOOEHHOCTH METAILTypTrUYECKUX
MIPOIECCOB MPHU PA3IMYHBIX BUAAX CBAPKH.
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10. TepmoaedopMamOHHBIE IPOLIECCHI PU CBapKe.
11. OGpa3oBaHKe CBapHBIX COSAMHEHUN U (POPMUPOBAHKE TIEPBUUHOM

CTPYKTYpBI METasuIa IIBa.

12. ®a3oBbIe U CTPYKTYPHBIC MPEBPAIICHUS B METaJUIaX MPH CBapKe.
3. UCTOYHUKM NUTAHUSA ISl CBAPKU

1.

B~ w

6.

OpnHOMOCTOBBIE  CBApOYHBIE  TPAHCPOPMATOPHl M BBIIPSAMUTEIU  C
NaJAINMHU BOJIbTAMIIEPHBIMHA XapaKTEPUCTUKAMM.

OIHONOCTOBBIE CBApOYHBIE BBIIPSAMHUTENN C KECTKUMH BOJbTAMIIEPHBIMU
xapakrepuctukamu. HazHaueHue, peryiupoBaHue TOKA U HANPSHKCHUSL.
WNHBepTOpHBIE NCTOYHUKHU TUTAHUSA I TyTOBOM CBApKH.

Uctounukn mnurtanus cepurn BCBY. BonbramnepHbsle XapaKTEpHUCTHKH,
00J1aCTh TPUMEHEHUSL.

HNcrounnkn mnwuranus cepun BJIY. BonprammepHble XapaKTEpPUCTHKH,
00J1aCTh TPUMEHEHUS.

YCTpONCTBO, HA3HAYEHUE, TEXHUYECKHWE JAaHHBIC BBIIPSMUTEIECH CEpUH
BJAI'N.

4. TexHoJiorusi 1 000pya10BaHNe KOHTAKTHON CBapKH

1.

2.

-0 N U

S.

|

o1

KoHnTakTHas ToueuHasi cBapka: cXembl, POPMUPOBAHUE COCAUHEHHUS, TUIIBI U
apameTphl peKUMOB CBAPKH, IUKJIOTPAMMBI.

KoHnTakTHas 1moBHas cBapka: cxema, (pOpMHpPOBAaHUE COCIUHEHMSI, TUIIBI U
apameTpbl peKUMOB CBAPKH, LIUKJIOIPAMMBI.

KoHTakTHast cThIKOBasi CBapka CONPOTHBIIEHHEM: cXeMa, (OpMUPOBAHUE
COCIMHEHHSI, TUIIBI ¥ IAPaMETPBl PEKUMOB CBAPKH, IUKIIOIPAMMBI.
KoHTakTHasi cTbIKOBasi cCBapka OIUIABJICHHEM: cxema, (OpMUPOBaHUE
COEIMHEHHSI, TUIIBI U apaMeTPhbl PEXUMOB CBAPKHU, IUKIOTPAMMBI.

OO611ast TEXHOJIOTUSI TOUYEYHOM, IIOBHOM U pebe(pHON CBApKU

OO6111ast TEXHOJIOTHS CTBIKOBOW CBAPKH.

JledeKTbl Tpy KOHTAKTHOM CBapKe.

€XHOJIOTHS U 000py/I0BaHME CBAPKH IIABJICHUEM
. Tunibl CBapHBIX COCNWMHEHUW I CBAPKH IUIABJICHUEM. KOHCTPYKTHBHBIC

9JICMCHTLBI CBAPHBIX COGHHHGHHﬁ.

. CBapoyHble MaTepuaibl ISl CBApKHU IUIABJICHUEM (CBAPOYHBIE IPOBOJIOKH,

MOKPBITHIE AJIEKTPOABI, (DITIOCHI, 3aIIUTHBIC U TOPIOYHUE Ta3bl).

. O0opynoBanue sl PyYyHOM W MEXaHU3UPOBAHHOW CBAPKU IUIABJICHUEM.

CBapouHbie POOOTHI.

. TexHonorus CBAPKH IJIABJICHUCM HU3KOYTJICPOAUCTBIX U HU3KOYTIJICPOAUCTBIX

HU3KOJIETUPOBAHHBIX CTAJIEH.

. TexHOJIOTHSI CBapKH TUIABJIICHUEM CPEIHEIETUPOBAHHBIX CTAJICH.
. TexHoJIOTHs CBApKH IJIABJICHUEM MEIH, aTIOMUHHUS, TUTAaHA U CIUIABOB HA MX

OCHOBC.

. TexHoymoruueckre OCOOEHHOCTH CBapKM Pa3HOPOJHBIX CTajed, METallioB U

CIIJIaBOB.
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6. IIpou3BOACTBO CBapPHBIX KOHCTPYKIHUH

1.
2.

3.

4.
S.
6

OCHOBHBIE 3arOTOBHUTEJIBHBIE ONEPAIMM B CBAPOYHOM IPOM3BOACTBE U HX
XapaKTEPHUCTHKA.

TpaHCHOpPTHBIE ONEpalyy U TPAHCIIOPTUPYIOLIME MEXAHU3Mbl B CBAPOUHOM
IIPOU3BOJICTBE.

Capounbie Ae(peKTbl U UX BIMSHHE HA HECYIIYI0 CHOCOOHOCTHh CBAapPHBIX
coenuHeHnid. CnocoObl X yCTpaHEHUSI.

OcHOBBI pOOOTH3ALMK B CBAPOYHOM MPOU3BO/ICTBE.

Oco0EeHHOCTH TEXHOJIOTHUHU MIPOU3BOJICTBA CBAPHBIX JIBYTaBPOBBIX OaJIOK.
OcOoOEHHOCTH  TEXHOJOTMU  HM3TOTOBIIEHUS  TOHKOCTEHHBIX  COCYJIOB,
paboTarOMIMX MO/ JABJICHUEM.

7. ABTOMaTI/ISaHHH CBapoOYHbIX IMPOIECCOB

1.
2.
3.

ok

6.

DJIeMEHTHI aBTOMAaTHKHA CBAPOYHBIX YCTAaHOBOK.

CBapouHBI€ MTPOIECCHI KAK O0BEKTHI PETYJIUPOBAHUS U YITPABJICHUS.
CucTteMbl aBTOMATHYECKOTO PETYJUPOBAHHUS TApaMeTPOB CBAPOYHOTO
mporiecca 1 000py0BaHHUS.

CucTeMBbI CIIC)KEHUS 3a TMHUEH CThIKA IPU CBapKe.

CucteMbl TPOTPAMMHOTO  YIPaBICHHS CBAapOYHBIMH  IpOIECCaMU
000py10BaHUEM.

ABTOMaTH3UPOBAHHBIC CHCTEMBI YIPABICHHUS TEXHOJOTHYSCKUM IPOIIECCOM
CBapKH.

8. CAIIP B cBap0O4YHOM IIPOU3BOACTBE

1.

3.

4.

ITonatne cucreMHOCTH. [IpUHIMIIBI CHCTEMHOTO IMOAX0a K IPOEKTUPOBAHHUIO.
OCHOBHBIE TOHATHS CHCTEMOTEXHUKH: CHCTEMA, CTPYKTypa, IapameTpsl,
IIEPEMEHHBIE, IPOCTPAHCTBO IIEPEMEHHBIX COCTOSHHUS.

OcCHOBHBIE 3Tanbl AaBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS TEXHUYECKUX
o0bekTOB.  TuIOBBIE  NPOEKTHBIE  OpOUEAYpPhl W UX  TUIHYHAS
IIOCJIEA0BATEIBbHOCTD: 3aa4M aHAIN3a, CHHTE3a U ONITUMU3ALMU TEXHUYECKOTO
peLIeHus.

XapakTepucTUKa OCHOBHBIX HampasieHud ucnonb3oBanus CAIIP B capke.
Monenupyemsle GU3NYECKUE TIPOLIECCHI.

[IpyuHIUIIBI TOCTPOEHHUS CUCTEM IPaUUECKOro MOACIMPOBAHUSI.

OcHoBHas JuTEpaTypa:

Teopus cBapouHbIX mporieccoB: yued. 1yt By30B. / Konosanos A.B., Kypkun A.C.,
Makapos D2.JI. u np.; nmox pea. B.M. Heponoro - M.: Uzn-so MI'TY wum.
H.9.baymana, 2007 I'pudp YMO.

MakapoB 3.JI. XonoaHble TpEemIMHBI TPU CBApKE JIETUPOBAHHBIX CTAJICH.
Mammunoctpoenue, 1981 - 247c.

B.H.

Bomuenko CBapka u cBapuBaemble Marepuaiibl: CHpaBOYHUK B 3X T.

Metamnyprus, 1991 - 528c.
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4. TexHonoruss U 0OOPYJOBaHHE CBAPKU IUJIABICHUEM M TEPMUYECKOM pe3KH: ydueO.
st By3oB. / AxynoB A.U., Amexun B.Il., EpmakoB C.W. u ap.; mox pen.A.U.
AxyroBa - M.: Mammnoctpoenue, 2003 I'pudp YMO

5. MammnocTtpoenue: sHuuknoneaus: B 40 1.: pazaen [V. Pacuer u KoHCTpyupoBaHue
mamuH Tom IV-6: O6opynoBanue mnst cBapku. / Jlebenes B.K., Kyuyk-Senko
C.1., Useptko A.W. u np.; nox pen. b.E. [larona - M.: Mammnoctpoenue, 2002

6. Huxomnae I'.A. CBapnble KoHCTpyKIMHU: Pacuer u mpoektupoBanue: Yueb. s
By30B / I'. A. Hukonaes, B. A. Bunokypos. - M.: Beicmr. mik., 1990. - 445 c.: un. -
bubmuorp.: c. 441

7. Csapka. Pe3ka. Konutpons: cnpaBounuk: B 2 1. T.1 / nmon pen. H.Il. Anemuna [u
1p.]. - M.: Mammnoctpoenue, 2004. - 619 c. : un.

8. Ceapka u cBapuBaemple Marepuasbl. B 3-x Tomax. T-1. CpapuBaemocTh
marepuanioB. Crp. uza. / Ilon pen. 3.JI. MakapoBa. - M.: Meramnyprus, 1991.
528c.

9. Capka B MmammHOcTpoeHun: CrnpaBoynuk B 4-x tomax. T-1. / Iloxg pex. H.JL
Onpuranckoro. — M.: Mammnoctpoenue, 1978. 504c.

10.CBapka B mammHocTpoeHuu: cripaBouHuk: B 4 1. T. 2 / mox pen. A.M. Axynosa. -
M.: Mammnoctpoenue, 1978. - 462 c. - bubauorp. B koHue . - IIpeam. ykas.: c.
454-462.

11.Capka B MalIMHOCTPOCHUU: CIIpaBOYHUK: B 4 T. / peakon.: I'.A. Hukomnaes (npen.)
u ap. T. 3 / nox pen. B.A. BunokypoBa. - M.: Mammunoctpoenue, 1979. - 567 c.:
ui. - bubmmorp. B koHiie 1. - [Ipeam. ykas.: c. 561-567

12.CBapka B MallIMHOCTPOEHUU: CIIpaBOYHUK: B 4 T. / [peakoin.: I'.A. Hukonaes (mpe.)
u ap.]. T. 4 / mon pen. FO.H. 3opuna. - M.: Mammnoctpoenue, 1979. - 512 c.: un

13.Kypkuna C.A. CBapHble KOHCTPYKIIUHU: TEXHOJOTHS M3TOTOBICHUS, MEXaHHU3AIHs,
aBTOMAaTHU3allMsl U KOHTPOJIb KauyecTBa B CBapou. mp-Be: Yued. s By30B / C. A.
Kypkun, I'. A. Hukonaes. - M.: Beicui. mik., 1991. - 398 c.: un. - bubnuorp.: c. 387.
- [Ipenm. ykas.: c. 388-395.

14. Teopust cBapounsix mporueccoB / @ponoB B.B. (pen.), Bomuenko B.H.,
Smvnonsckuit B.M., Bunokypos B.A., Ilapaxun B.A., Epmonaesa B.M., Makapos
OJL., I'puropesan A.I'., I'apuntok B.C., [lIun B.B. - Beicmas mkona. Mocksa.
1988. — 559 c.

15. ABromarmsanus CBapouHBIX IpoleccoB: y4deOnuk / D. A. T'magkos, B. H.
bponsrun, P. A. IlepkoBckuii. — MockBa: M3marensctBo MITY um. H. D.
baymana, 2014. — 421 c.

16. TexHonorusi CBapKH IUIABIICHUEM, HAIJIAaBKH, TEPMHUUYECKOW PE3KU W TaWku /
JlateimoB P.A., JlateimoBa I'.P., AreeB E.B.Yu4e6. mocobue / Kypck, 2017. - 309 c.
17. Metannyprudeckue mpoiiecchl ipu cBapke u maiike / JlateimoB P.A., Jlateimosa

I'.P., Arees E.B.yueOnoe noco6ue / Kypck, 2014. (Kypck) — 58 c.

Cnucoxk 3K3aMeHAMOHHBIX BONPOCOB Mo pasaeay 3, mpopuiab «I'MOpuaHbIE
TEXHOJIOTMH B CBAPOYHOM IPOM3BO/ACTBE M POJACTBEHHBIX MPOLECCAX» PA3ZMElIEH
B [Ipuwioxkenun 3.
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PA3JIEJI 4. IIPOTPAMMA BCTYIIMTEJIbHBIX UCIIBITAHUN JUJIA
MAT'MCTPOB I10 HAITPABJIEHUIO 15.04.01 « MAIIMHOCTPOEHUE»
Maructepckou mporpammel « KomimsiekcHbie BbICOKO3()()eKTUBHBIE TEXHOJIOTHHU
MAIIMHOCTPOCHUS

JI71st IpOX0KI€HUSI BCTYMTUTEIBHOTO UCIIBITAHUSI B MATUCTPaTypy MO HAIPaBJICHUIO
15.04.01 «Mammnoctpoenue» 1o mnpopuio «KomrmiekcHbie BBICOKO3((EKTHBHBIC
TEXHOJIOTMM MAIIMHOCTPOCHUS» aOUTYPUEHT JOJKEH 3HaTh OCHOBHBIE TOHSTHS IO
muciuIuinHaM  « TexHoJIorusl MalMHOCTpOeHUs» M« TexHoornueckass OCHACTKa.
ConeprxaHrue MEKXIUCIUIUIMHAPHOTO SK3aMEeHa:

1. TexnoJiorus MAaIlIMHOCTPOCHU A

2.

™~

10.
11.
2. TexHoJornuyecKkass 0CHaACTKAa

1.

2.

OCHOBHBIE TIOJIOKEHUSI M TIOHATHS TEXHOJOTHUH MalIMHOCTpoeHus: Bmenenwue.
MammHa kak 00beKT npou3BoAcTBa. [IponsBoacTBeHHbIN npouecc. OCHOBHbBIE
TIOHSTUSA | OllpeneneHus. TexHomornyeckas: XapakTepuCcTUKa Pa3InIHBIX THIIOB
IPOM3BOICTBA.

3aKOHOMEPHOCTH W CBSI3M, MPOSBIIONIMECS B TPOIECCE MPOCKTHPOBAHUS H
CO37[aHMs MaIINH

OCHOBHbBIE TIOHSATHS TOYHOCTH. TEXHOJOTMYECKHE pPa3MEpPHBIE pPacueThl.
OcHoBHble TIOHATHUA U Kiaccupukauus 0a3. OCHOBHbIE MpaBujiia BbIOOpa
TEXHOJOTMUecKUX 0a3. DakTopbl, BIUAIONIME HA TOYHOCTb MEXAHUYECKOM
00paboTKH. AHaIM3 TOYHOCTH MEXaHWYECKOM oO0paboTKu. VYmpaBieHUe
TOYHOCTBIO.

TexHnonornueckoe oOecrieueHWe  KayecTBa  IOBEPXHOCTHOTO  CIOSI U
JONroBeyHoctn  aerane.  [lapameTpsl,  XapakTepu3yroOIIHE  KadeCTBO
MOBEPXHOCTHOTO CJosl. BrusHue KadecTBa MOBEPXHOCTHOTO CJIOS HA
JONTOBEYHOCTh  JeTaieil.  TexHomormueckoe  ympaBlIeHHE  KadeCTBOM
MOBEPXHOCTHOTO CJIOS U JOJATOBEYHOCTHIO JeTallei MalllnH.

MeTob1 oTipesieNieHrst PUITYCKOB M ONIEPAIIMOHHBIX PA3MEPOB.
TexHOMOTMYHOCTh KOHCTpYKIMU. KadecTBeHHass M KOJMYECTBEHHAs OIICHKA
TE€XHOJIOTMYHOCTH.

OCHOBBI TNIPOEKTHPOBAHUS TEXHOJIOTMYECKHX IPOLIECCOB H3TOTOBJIEHUS U
coopku MamH. OO1ue MOoJ0KEeHUs Pa3padO0TKH TEXHOJIOTHYECKUX MPOIIECCOB.
Hcxoanble naHHbIe ISl pa3pabO0TKU TEXHOJIOTMUYECKOTO MpoIiecca.

Otanbl NMPOEKTHUPOBAHUS TEXHOJIOrMueckoro mpouecca. CoxaepikaHue 3aaad,
perraemMbIx Ha OTACNbHBIX dTamax pa3padbotku TII. OcobenHoctu pa3zpaboTku
TUIIOBBIX U FPYIIOBBIX TEXIPOIIECCOB.

TexHoMOTHYECKHE TIPOIIECCH M3TOTOBJICHUS TUTIOBBIX AaBTOMOOUIIHLHBIX JIETAJICH.
OCHOBBI TEXHOJIOTUYECKOM MOATOTOBKH MPOU3BOJICTBA B MAIIIMHOCTPOCHUH

O6mme moHATHS W ompeneneHus. Krnaccupukamus W Ha3HAUYCHHC
TEXHOJOTUYECKONU OCHACTKH.

OCHOBHBIC MTOJIOKEHUS MTPHU Pa3pabOTKe CXEM YCTaHOBKH.

TunoBbie cXeMbI YCTAHOBKH JIeTajeii pu 00pabOTKe HA CTaHKax
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TunoBbie cXeMbl YCTAaHOBKH T10 TJIOCKUM 0a3a, B LIEHTPAxX, Ha OMpPaBKe.
TuroBble CXeMbl YCTAHOBKM B IIaTPOHAX, HA ONTOPHOW IIPU3ME, B TIOJABUKHBIX
IIPU3Max, IO IIOCKOCTH U IBYM OTBEPCTUSIM.

Mertonuka pacuéra Cui1 3aKuMa.

Pacuér 3a)KMMHBIX MEXAHNU3MOB C IJIOCKAM KJIMHOM

Pacuér KIMHO-IUTyH)KEPHBIX 3A)KUMHBIX MEXAHU3MOB

Pacuér pelyakHbIX U pe3bOOBBIX MEXAaHU3MOB

PacyéT 3KCLEHTPUKOBBIX MEXaHU3MOB.

Pacuér MexaHM3MOB, IPUBOJIMMBIX B AEHCTBHUE CUIaMHU 00paObOTKU

Pac4€r nHaHroBeIX MEXaHU3MOB.

['mapomIacToBbIe 3aKUMHBIE MEXaHU3MBI.

Pacuér mapHUPHO-pBIYAKHBIX 3a)KHUMHBIX MEXaHU3MOB. KOHIyKTOpHBIE
PUCTIOCOOJICHHUS.

MeTonuka NpOeKTUPOBAHUS CTAHOUYHBIX MPUCIIOCOOIEHUH.

Knaccudukanms w Ha3HayeHUWE CHIOBBIX MpPUBOAOB. KOHCTpYKTHUBHBIE
Pa3HOBUIHOCTH  INHEBMOLUWJIMHIAPOB. Pacyér MHEBMO-THAPOIPUBOIOB,
AIEKTPOMEXAHUYECKUX, SJEKTPOMArHUTHBIX U LEHTPOOEKHO-MHEPLUHUOHHBIX
IIPUBOJIOB.

OcHoBHas JuTeparypa:

CycnoB A.I'., Janbckuii A.M. HayuHble OCHOBBI TEXHOJOTHMH MAalIUHOCTPOCHHS. -
M.: Mammnoctpoenue, 2002.

ba3poB b.M. OCHOBBI TEXHOJIOTHH MAalTMHOCTpOeHUs — M.: Mamunoctpoenue, 2005.
CycnoB A.l'., Hansckuiit A.M. HayuHble OCHOBBI TEXHOJIOTUH MAIIMHOCTPOECHUS. —
M., Mamunoctpoenue, 2002. — 684 c.

BapranoB M.B. TexXHOJIOrHYHOCTh KOHCTPYKLMI U3JIETUI: METOABI OOECreYeHUs U
OLIEHKH. - M.: YHuBepcuTeT MammmHocTpoenus, 201 1.

CycnoB A.l'., ®énopoB B.II., I'opaenko O.A. TexHosorudyeckoe oOecreyeHUe H
MOBBIIICHUE SKCIUIyaTal[MOHHBIX CBOMCTB JE€TAlel W HUX COeAMHEHU.— M.:
Mammnoctpoenue, 2006.

Xonoakoa A.I'., Kpuctans M. I'. TexHonorus aBTOMaTuueckol cOOpku. — M.:
Mamumnoctpoenue, 2010.

7.

Mammunoctpoenue: sunukinoneaus T.3. Coopka mamms/ FO.M. Conomenties,

A.A. Tycee u gp.; nmonm o6meit penakmueit HO.M. ConomenneBa. —  M.:
Mammnoctpoenue, 2006.

MammnocTtpoenue: uiukiaoneaus T.2. TexHonorus u3roToBjieHUs AeTajaeld MallluH
/ AM. lanbckuit, A.I'. Cycnos. - M.: Mammnoctpoenue, 2000.

CrpaBOYHHMK TEXHOJIOTa MAITUHOCTPOUTENS B 2-x ToMmax. / mox pen. A.C.Bacunbesa,
A.A.KyTtuna — 6-e¢ uzganue, jom. u nepepad. - M.: Mammnoctpoenue, 2018.
10.CycnoB A.I'. KauecTBO MOBEPXHOCTHOTO CJOsl JAeTalied MamuH. — M.:
Mammnoctpoenue, 2000.

Cnucoxk 3K3aMEHALMOHHBIX BONPOCOB Mo pasaeay 4, npopuiab «KommiekcHbie
BbICOKO3()(peKTHUBHBIC TEXHOJIOIMH MAIIUHOCTPOCHHUS», pasMelién B Ilpuiioxkenun
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PA3JIEJT 5. [IPOTPAMMA BCTVYIIUTEJIbHBIX WCIBITAHUN UL
MATUCTPOB 110 HAIIPABJIEHUIO 15.04.01 «MAIIIMHOCTPOEHHUE» mno
MarucTepckol mporpamme OOydeHUs «TexH0JIOTHYeCKM _MHKUHUPUHL B
00padoTKe MATEPHAJIOB J1ABJIEHUEM)

JI1st IpOX0KIEHHSI BCTYNUTEIBLHOTO MCIBITAHUS B MArucTparypy Mo HaIpaBJICHHUIO
15.04.01 «MamuHocTpoeHue» 10 Tpoduiato «TeXHOIOTHYEeCKU WHXUHUPUHT B
00paboTKe MaTepuaioB JaBICHUEM», aOUTYpPUEHT JOJKEH 3HaTh OCHOBHBIE TMOHSATHUS
JTUCIUIUINH MPo¢deCcCUOHANBHOTO UKIIA 110 HAITPABIEHUIO MOATOTOBKU, UMEHHO:

- TEOpETUYECKHEe W  MPAKTUYECKUE  OCHOBBI  MPOIECCOB  IJIACTUYECKOTO
nehopMUpPOBaHUS MaTEPUATIOB;

- TEOPETUYECKHE U TMPAKTUYECKHUE OCHOBBI pacueTa U KOHCTPYUPOBAHUS,
MPUMEHSIEMOTO JUIS  OCYLIECTBIICHHMS JTHX IMPOIECCOB KY3HEUHO-IITAMIIOBOYHOTO
000pyA0BaHUS;

- OCHOBHBIC TEHJICHIIMU DPa3BUTUS MAIIMHOCTPOCHUSI M, B YaCTHOCTH, Ky3HEYHO-
IITaMIIOBOYHOTO U MPECCOBOIO MPOU3BOCTB;

IIporpaMma KOMILIEKCHOTO PK3aMeHa BKJIIOYAET CJIeAyIolue YacT:

1. KomruiekcHBI 9K3aMeH TPO(UIBHOW YacTH MAarucCTepCKOH  MPOrpaMMBbl
(3 Bompoca I MUCBMEHHOTO OTBETA).

2. CobOecenoBanue 1o npopuiIbLHON YaCcTU

MaxkcruManbHasi OLEHKa 3a MUCbMEHHBIM OTBET Ha KaXKIbld Bompoc coctasiser 20
0aJuIoB M MaKCHUMAaJbHOE€ KOJMYECTBO OaJlJIOB 3a MUCHBMEHHBIM JTal HCHbITAaHUM
cocrasisieT 60 0aIoB.

Ha »srame yctHOoro cobOecenoBaHusi aOUTYpUEHTY MOXKET OBbITh BBICTaBJICHO
MakcuMmanbHO 40 OaIOB B COOTBETCTBMHU CO IIKAJIOW OLEHUBAHMS, MPEJICTABICHHON B
tabnuie 2. MakcumaiibHast oueHka B 40 6aioB BKJIIOYAET pe3yJIbTaThl cCOOECEAOBAHUS 110
npoduasHoi yacTtu (10 40 6ayoB).

IIporpamMmMa npopuiIbHON YaCTH MATUCTEPCKON NMPOrPaAMMBI

AOUTYpHEHT JODKEH YMETh IPUMEHSTh METOJIHUKH pacueTra TEXHOJOTHYECKUX
MIPOIICCCOB INTAMIIOBKH, KOHCTPYMPOBAHHUS INTaMIIOB 00OpYyJAOBaHUS, COBPEMEHHBIC
CAIIP nns pemenus 3agady  OMJ], MeTOOMKH TIPOBEACHUS  MCCIEIOBAHMI
TEXHOJIOTMYECKUX CBOWCTB  JeOpPMHUPYEMBIX  MaTEpHAIOB, TEOPETHUUYECKHE U
MPAKTHUYECKUE  OCHOBBI  aBTOMATH3UpOBaHHOrO  mnpoektupoBanus u  CAIIP
TEXHOJIOTUYECKHUX MPOIIECCOB U 000PYI0BAHUS;

- HaBBIKM TOUCKAa U pabOThl C MATEHTAMU Ha M300PETCHUS U TOJIE3HBIC MOJCIIH,
aBTOPCKUMHU CBHUJIETEILCTBAMHU, CBHUIETEILCTBAMU O PETUCTPALMH AJTOPUTMOB IS
OBM u 6a3 naHHBIX;

- OCHOBHBIC TEHACHIIMU PA3BUTHS MAIIMHOCTPOCHMS U, B YaCTHOCTH, ITPOKATHOTO,
KY3HEYHO-IIITAMIIOBOYHOTO ¥ TIPECCOBOTO MPOU3BO/JICTB;

- OCHOBBI MapKeTHMHTa U MEHEI)KMEHTAa, B T.4. HAaBBIKM COCTABJIEHUS TEXHUKO-
DKOHOMHYECKHX OOOCHOBaHMM Ha pPa3pabOTKy HOBBIX TEXHHYECKUX PEIICHHMA
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(TexHoyoruii, 00OpynOBaHUS, METOJOB UCIBITAHUN U T.I.) CBSI3aHHBIX C 00pPabOTKOM
MaTepuajoB JAaBJICHUEM, MTPOKATHBIM MPOU3BOJICTBOM, KOMOMHUPOBAHUEM TEXHOJIOTUN
IPOMU3BOJICTBA.

1. Teopusi 00padOTKU MeTAJJIOB JaBJieHHeM (001IUE MOJI0KEHUS)

duznueckre OCHOBBI IutacTHueckoi nedopmaruu. Hampsoxenus. Jlepopmanuu.
VYcaoBue MIACTUYHOCTU M CBSI3b MEX]y HAINPSHKEHUSAMHU, 1ePOpPMaLUSIMHU U CKOPOCTSIMU
nedopmanuu. Mogenu nepopmupyemoro TBepioro tena. KoHTakTHoe TpeHue Mpu
o0paboTke naBiieHHEeM. MeToabl omnpeneneHuss AePOPMUPYIOMIMX CUIT U pabOThI
nedopmanuu. IlnactuuHocTs. AHanu3 ornepanuid O0BEMHOM IITAMMOBKH. AHaIU3
OIepaLMi JIUCTOBOU IITAMIIOBKH.

2. TexHoJ10rMsI KOBKH U ropsi4yeld IITAMIIOBKH (0011e MOJIOKEHUS)

TexHomormm mTaMnoBkM Ha wmosorax. [lltamMnmoBka Ha  KPHUBOIIMITHBIX
ropsSiYCIITAMIOBOYHBIX TIpeccax. OCOOEHHOCTH INTAMIIOBKM Ha THUIPABIWYECKUX M
BUHTOBBIX Tpeccax. lllTamMmoBka Ha TOpU3OHTAIBHO-KOBOYHBIX MammHax (['KM).
TexHonornyeckre BO3MOYKHOCTH M OCOOCHHOCTHM H3TOTOBJIEHUSA MONIYy(})aOpUKaToB U
MOKOBOK Ha CIIECIIMAJIM3UPOBAHHBIX MAIIMHAX, ABTOMATAaX U JINHUSAX.

Oco0OEHHOCTM KOBKHM W IIITAMIIOBKH IIBETHBIX METAJJIOB, BBICOKOJIETHPOBAHHBIX
CTaJIe! U CIIELIUAIbHBIX CILIABOB.

3. TexHO0JIOTHUsA JTUCTOBOM IITAMIIOBKH (0011IMEe MOJI0KEHMS)

CrocoObl  OlEHKH IITaMIyeMocTd. DOpMOU3MEHSIONINE OIepaliu: BBITKKA,
BBITSDKKA JIeTajeil ¢ uiaHieM, BBITSDKKA ¢ yTOHEHHEM, (popMoBKa, OTOOPTOBKA, 00KUM U
pazmaya TpyOuaThix 3aroToBok. lllTammoBka B MEIKOCEPUIHOM MPOU3BOJCTBE.
CrocoObl  BBICOKOCKOPOCTHOTO  Je(OpMHUPOBAHUS. CnenuanbHble  TEXHOJIOTMU
00pabOTKM JIMCTOBBIX MAaTEpUAJIOB JaBJICHUEM: BakyymHas (ra3oBas) (opMOBKa,
IITAMIIOBKA AJIaCTUYHOM Cpe/lod, MHKpeMeHTalabHas (OPMOBKA, DJIEKTPOMArHUTHas W
MAarHUTHO-MMIYJIbCHAsl IITAMIOBKA, POTALMOHHAS BBITSKKA, SJICKTPOTUAPABIAYECKAS
ITAaMIOBKA Y TUIPOIITAMIIOBKA.

4. IlpokaTHoe, mpeccoBoe U KY3HEYHO-IITAMIIOBOYHOE 000pyAoBaHMe (001HMe

MOJIOKEHU )

[Tpuniun nevictBus u kinaccudukaiusa KIIO no sHepreTHYecKkuM 1 AMHAMUYECKUM
npu3Hakam pabodero xoaa. OTIUYHUTENbHbIE 0OCOOCHHOCTH KPUBOIIUITHBIX MAIUH, UX
cTpykTypHass  cxema.  (OcCOOCHHOCTM  KPHUBOIIMIIHBIX  MAIlMH  Pa3JIMYHOTO
TEXHOJOTUYECKOT0 HA3HAYEHHMS: MAIIWHBI JJIs JIMCTOBOM IUTAMIIOBKH, MAIWHBI IS
ropsueii OOBEMHOW INTAMIIOBKHM, MAIIMHBI JIJIT XOJIOJHONH OOBEMHOM INTaMIIOBKH,
MallluHbl  JUISI  pa3feluTeNbHBIX  Omlepamuii. ABTOMaThdeckoe O0OpyJAOBaHHE.
JIucTomTaMIOBOYHbIE aBTOMAThbl. MHOTOMO3UIIMOHHBIE aBTOMAThl. ABTOMATBI JIsl
00BbEMHOM MITAMIMOBKA. MHOTOMO3UIITMOHHBIE aBTOMAThl ISl XOJIOJHOM M Tropsiuei
TaMIOBKU. ['mapaBiaumyeckue mpeccbl. MoJIOTbI M BUHTOBBIE Mpecchl. [IpokaTHbie
CTaHBbI.

5. IkcnepuMeHTAIbHOE UCCIEeA0BAHNE CBOMCTB AeopMupyeMbIX METAIOB M
CILIABOB (00LIHE MOJIOKEHHUA)

MeTonbl  3KCHEPUMEHTANbHBIX  MCCIEIOBAHUM  (YyHIAMEHTAJIbHBIX  CBOWCTB
nehopMHUPYEMBIX METAIIOB U CIiaBoB. O0Opy0BaHUE W MPUOOPHI I HCCIICTOBAHUS
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COTIPOTUBIIEHUS NedopMallid U TJIACTUYHOCTA. MeTOoNbl MCCIeNOBaHUS KOHTAKTHOTO
TpeHusi. MeToIbl OLIEHKH pa3pylIeHUs 1e(POPMUPYEMBIX MATEPHAIOB.

6. CAIIP, xoMnbOTepHOEe MOAEJIHMPOBAHHE W MNPOTOTHIMPOBAHHE B
MAIINHOCTPOECHUH

Pons CAIIP B 00pabotke matepuanoB masienreM (OM/]) B 3aroTOBUTEIHLHOM U
METAJUTypruueckomM mpousBojcTBax. KpaeBas 3amaua OMJ. Knaccuduxamus
YUCJICHHBIX METOJOB PELICHHs 3a7a4 YIPYrOIUIACTUYHOCTH M TEILIONPOBOJHOCTH.
CoBpeMeHHBIE TIPOTPAMMHBIE KOMIUIEKCHI Uil MoAennpoBaHus TexHonorud OMUI.
TouyHOCTP pe3ysNbTaTOB  MOJEIMPOBaHUS. MeToAbl CTaTHUCTUYECKOM 00padoTKu
pe3yibTaTOB YHUCIEHHOro pacuera. [IpakThmueckoe NPUMEHEHHE KOMIIBIOTEPHOIO
MOJEIIMPOBaHUS IpU PEIIEHUM MCCIECN0BAaTENbCKUX M NpUKIagHbIX 3amad OMJIL.
AJITUTUBHBIE TEXHOJOTMM M BO3MOXXHOCTh HMX KOMOWHHMpPOBAaHUS C H3BECTHBIMU
TEXHOJIOTHSIMU MIPOU3BOJICTBA: JINTEHHBIMU TEXHOJOTUSIMH, CBAPOUHBIMUA TEXHOJIOTHSIMH,
TEXHOJOTHUAMU pe3aHusi, TexHoaorusmu OM/I.

7. MapkeTMHI PpbIHKa TEXHOJIOTMil, 3allUTa AaBTOPCKUX MpaB M
HHTEJIEKTyaJIbHOM co0cTBeHHocTH, TPU3

@OpMUPOBAaHUE TEXHUKO-3KOHOMUYECKOTO OOOCHOBAHUSI MPOEKTA: OCHOBHBIE
dTambl, MCXOAHBIC JIAHHBIE, IIPEACTABICHHE pe3yiprara. OTauune TEXHHUKO-
HSKOHOMUYECKOTO  O00OCHOBaHMS OT OuW3HEc-IUIaHa. Buabsl  HMHTEUIEKTYyalbHON
coocTtBeHHOCTU. OCOOEHHOCTH NaTeHTa Ha M300pETeHHWE U MAaTEeHTa Ha IOJIE3HYIO
MoJenb; HOy-xay. Teopus pemeHus uzoOperatenbckux 3agad (TPU3): uctopus,
OCHOBHBIE ITOHATHUS U METOJIBI.

OcHoBHas JauTeparypa:

1. Kannun FO.I'. u np. ConpoTtusnenue aepopMalvy U MIaCTUYHOCTh METAJIOB MPU
00paboTke naBiieHueM. ¥Y4yebHoe nocodue. M.: Mammnoctpoenue, 2010.

2. T'onenxoB B.A. u ap. Teopusst 00pabOTKM METa/NIOB AAaBJICHUEM. YUEOHUK IS

By30B. M.: MammHocTtpoenue, 2009.

KoBka u mrammoBka. CripaBOYHHK B 4-X ToMax — 2-¢ uznanue/ [log o6, pes.

E.N. Cemenona. — T.1, 2, 3,4 - M.: Mammunoctpoenue, 2010.

5. Ilomor E.A., Komanes B.I'., Illyoun W.H. TexHomorus u aBTOMaTH3aIUs
JUCTOBOM MITAaMNOBKHU: Y4eOHUK 1i71st By30B. M.: U3narensctBo MI'TY um. H. D.
baymana, 2003.

6. XKusos JI.LU., OBunnnukoB A.I'. u np. Ky3HeuHo-mraMrnoBo4yHoe 000py10BaHuE.
VYueOuuk 11st By30B. M.: MI'TY um. H.3. baymana, 2006.

& W

7. bouapos 10.A. Ky3HeuHO-1ITaMIIOBOYHOE 000pyI0BaHNE. Y YCOHHK JJIS BY30B,
8. M.: Akanemus, 2008.
9. T'onoun B.A., ®ununmnos FO.K., T'omoBuna 3.C. u np. XonoaHas oObemMHas

mramnoBka. M.: MI'TY «MAMIM», 2008.

10.l0nynekun H.®., Tunanun C.A., AdanackeBa H.M. Pacuer TexHomormyeckux
napamMeTpoB JIMCTOBOM IITAMIOBKM OCECMMMETPUYHBIX JeTajed: ydeOHoe
rmocobue. M.: MI'TY «MAMUN», 2011
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11.1nynpkud H.®., Tunamua C.A. TeXHOJOTMYHOCTh IITAMIIOBAHHBIX JINCTOBBIX
netaneit. Yuebnoe nocooue. (YMO) — M.: YausepcuteT MammHoctpoenus, 2015.
- 72 c.

12.IletpoB M.A., Hleiinax A.A., IlerpoB II.A. MexaTpoHHbBIE CHUCTEMBI B
MaITMHOCTPOCHUU W WX MOJCIHpOBaHWE. YdyeOHoe mocobme. M.: YHuUBepcuTeT
MamuHocTpoenus, 2015. — 115 c.

13.Kanmmuu 1O.I'., Kpyruna E.B. Hayunwsie ocHOBBI 3kcnepumeHTa. YueOHOE
nocodbue. M.: YauBepcuteT mamuHoctpoerus, 2014. —56c¢.

JlonoJiIHMTeIbHAS JIUTEepaTypa:

1. Cropoxer M.B., [lomoB E.A. Teopusi 00paOOTKH METAIJIOB JaBlieHHEM. M.:
MaluHocTpoeHue, 1977.

2. MatBeeB A.Jl. Cxopocts aedopmammu, aedopMaius Mpu U3MEHEHUH (OPMBI
tena. M.: MAMMU, 1982.

3. MatBeeB A./l. HampspkeHne u ypaBHEHHS IIJIACTHYECKOTO COCTOSHUSA. M.:
MAMMU, 1986.

4. AgepxueB I0.A., AsepkueB A.JO. TexHonorus Xoa01HON MITAMIIOBKU: Y YEOHUK
1151 By30B. M.: MammHocTtpoenue, 1989.

5. Tperyoor B.U., llnywpkun H.® wu gp. PykoBoACTBO MO JIUIIJIOMHOMY
MPOEKTUPOBaHMID B 5 yacTsax. Yacte 2. JlucroBas mrTamroBka. TumoBbie
KOHCTPYKIIUU IITaMroB u obopynoBanue. Tyna.: Tynl'V, 2008.

6. CxBopuoB I'.JI. OCHOBBI KOHCTPYHUPOBAHHS IITAMIIOB ISl XOJIOAHOM JIMCTOBOM
mramnoBku. [loarotrosutenbubie padboTel. M.: MamuHoctpoenue, 1974.

7. CxsoproB I'.JI. OCHOBBI KOHCTPYHWPOBAHUS IITAMIIOB JJII XOJOJHOM JHCTOBOU
mraMnoBku. KoHetpykuus u pacuetsl. M.: MammnocTtpoenue, 1972.

8. PomanoBckuit B.Il. CnpaBoyHMK 1O XOJOAHOHM IITaMIoBKe. 6-¢ m3nanue. JI.:
Mammnoctpoenue, 1979.

9. Ky3HeyHO-ImTaMIOBOYHOE obopynoBanue. Ilog pem A.H. bankeroBa u
E.H. Jlauckoro . M.: Mammunoctpoenue, 1982.

10.KpuBommmnHbie Ky3HEYHOIIPECCOBBIE MalMHbL. Teopus u mpoektupoBanue. [lox
pen. B. . BnacoBa. M.: MammHocTpoenue, 1982.

11.UrnatoB A.A., UrnatoBa T.A. KpuBomumnubie ropssuenTaMoBOYHbIE TIPECCHI.

12.M.: MammHOocTpoeHue, 1984.

13.E.1.CemenoB «TexHonorust 1 000pyn0BaHNE KOBKH U TOPSYEH MITAMIOBKW», M.:
Maimnoctpoenue, 1999.

14 Mupononsckuii FO.A. Xomomnas oObeMHas ITaMIIOBKa Ha aBToMaTrax. M.:
Maimnoctpoenue, 2001.

15.1TooB  E.A., KoBaiee B.I'., Illyoun WN.H. TexHonorus u aBTOMaTH3AIUsS
JIMCTOBOM MITAaMIIOBKHU: Y4eOHUK Jy1s By30B. M.: U3narensctBo MI'TY um. H. D.
baymana, 2003.

Cnucoxk  3K3aMEHAUMOHHBIX  BONPOCOB MO  pasgeay S, npopuib
«TexHogornyeckuii HMHKUHHPHHI B 00padOTKe MATEpHAJIOB JABJEHHEM)
pa3sMeliéH B IPUJIOKEHUH 5.
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PA3JIEJI 6. IIPOTPAMMA BCTYIUTEJBHBIX MWCIBITAHUN )1
MATUCTPOB 110 HAITPABJIEHUIO 15.04.01 «MAIIMHOCTPOEHUE» mno
MarucTepCKOi mporpaMMme 00ydeHUs «AJJAMTHBHOE MPOU3BOACTBO)

OObpazoBaTenbHas MporpaMMma «AJJIUTUBHOE TPOU3BOJCTBO» HAIpaBlieHA Ha
MOJTOTOBKY MAarucTpoB JMJI OINBITHO-KOHCTPYKTOPCKUX TPOU3BOJCTB, CEKTOpa
UCCJIeIOBAHUN U Pa3pabOTOK, AJisI CEPUNHBIX TPOU3BOICTB.

Jlnst  MpoXOXKACHWS  BCTYNHMTENBHOIO MCHBITAHMS B MarucTtparypy 1o
HanpaBiennto  15.04.01 «MammHocTpoeHue» 1Mo  npoduiaro  «AXJIUTHBHOE
POU3BOJICTBO», AOUTYpUEHT JO/DKEH 3HAaThb OCHOBHBIC TOHATHUS —JUCIUIUIMH
po(deccCHOHaNbHOTO IIUKJIIA IO HAMPABIICHUIO MOJTOTOBKH, UMEHHO:

- TEOPETUYECKUE U MPAKTUYECKUE OCHOBBI JINTUBHBIX TEXHOJIOTUH;

- TEOPETUYECKUE OCHOBBI MAaTEPUATIOBEICHUS METAIMYECKUX, HEMETAINTNYECKUX
Y KOMITO3UIIMOHHBIX MaTe€pUaoB

- HaBbIKK ipuMeHenust CAD-mporpaMm 11 co3gaHusi TpEXMEPHBIX MOZeNel

- HaBblku TipuMmeHeHus CAE-mporpamMm uis aHann3a TEXHOJIOTUN aJIUTUBHOTO
MIPOU3BO/ICTBA;

- HaBBIKM MOUCKA U pabOThl C MAaTEHTaMU Ha U300pETEHUsS U IMOJIE3HbIE MOJEIH,
ABTOPCKUMHU CBUIETEIBCTBAMU, CBUAECTEIBCTBAMU O PETUCTPALMU AJITOPUTMOB IS
OBM wu 6a3 1aHHBIX;

- METOJIbl M aJTOPUTMbl TEOpPUM peleHus u3oOperarenbckux 3anad (TPU3),
OPUMEHSEMBIE JIJIsl pa3BUTHS ITPOEKTOB, CO3/1aHUs U (POPMUPOBAHUS HOBOTO MPOYKTA;

- OCHOBBl MAapKETWHIa U MEHEPKMEHTA, B T.4. HABBIKM COCTABIICHUS TEXHHUKO-
HSKOHOMUYECKUX OOOCHOBAaHMH Ha pa3padOTKy HOBBIX TEXHUYECKUX PpEUICHUH
(TexHonoruii, 000py10BaHUs, METOAOB UCIBITAHUM U T.1.) CBSI3aHHBIX C aJIUTUBHBIMU
MIPOU3BOICTBAMH.

IIporpamMmma KOMIJIEKCHOI0 K3aMeHA BKJIIOYaeT CJeAyIolme YacTu:
1. KommekcHbli 3K3aMeH Npo(HUIIbHON YaCcTH MarucTepcKON NporpaMmbl
(3 Bompoca I MUCEMEHHOTO OTBETA).
2. CobecenoBanue 1o npoduILHON YacTh

MakcumalnbHasi OlleHKa 3a MUCbMEHHBIM OTBET Ha KaXblil Bompoc cocrtasisier 20
0a/IOB M MakCHMMalbHOE KOJMYECTBO OaJJIOB 3a MHUCHMEHHBIM 3Tall MCIBITAHUN
cocrtasisieT 60 0amioB.

Ha »rtane yctHoro cobecenoBaHus aOUTypUEHTY MOXKET OBITh BBICTABJICHO
MakcuManbHO 40 0aioB B COOTBETCTBUM CO IIKAJION OLIEHUBAHUS, MIPEACTABICHHON
B Tabmune 2. MakcumanbHas oneHka B 40 0auioB BKIIIOYAET pe3yibTaThl
cobecenoBanus 1o npopusibHoN yactu (10 40 6amioB)
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IIporpamma npo@uIbLHON YaCTH MATUCTEPCKON NPOrpaMMsl

AOUTYpHEHT JODKeH yMeTh Ha mnpaktuke npumenars CAE-mporpammel,
MPUMEHATH METObI U anroputmsl TPU3 npu pa3paboTke 1MO0 COBEPIIEHCTBOBAHUU U
U3JIENHsI, UMETh HaBBIKH paObOTHI Ha 000PYIOBAHUU TSl A1 TUTUBHBIX TEXHOJIOTHH.

1. OcHOBBI A/IUTHUBHBIX TEXHOJIOTHI (001IMeE MMOJIOKEHNST)

Knaccudukanuus TexXHOIOTMM aJJUTUBHOTO MpOU3BOACTBA. [IpuHIMNMATIbHbBIE
CXEMbl peaju3allid TEXHOJIOTMH aJJIMTUBHOIO MPOM3BOACTBA. Dusnueckue 3¢ eKTsl
an0O0 SIBIICHHUA, JIEXKalllhe B OCHOBE aJJIMTUBHBIX TeXHOJOTrHil. [IpuMepsl BO3MOKHOIO
MIPUMEHEHUS aJIUTUBHBIX TEXHOJIOTUH.

2. OcHOBBI MaTepHAJIOBEJCHUS METANJIMYECKHX, HEMeTALNINYeCKUX |
KOMITIO3UIIMOHHBIX MATEPHUAJIOB (001IME MOJIOKEHHUA)

Knaccuduxanus METAIIINYECKUX HEMETAUTNYECKUX MaTepHaJioB,
KOMITO3MIIMOHHBIX MaTepHAIOB. TEXHOJOTMM UX TOJYYeHHs W MOCIeAyrolel
00paboTku. TexHomoruu ux mnepepabOTKU. MeToapl KOHTPOJIsA KayecTBa. MeToibl
HCCIICIOBAHNS MEXaHUYECKUX CBOMCTB MATEPHUAIIOB.

3. TexHosi0orum MaccoBoOro Npou3BOJACTBA

Knaccudukanus  TpaguUMOHHBIX  TEXHOJIOTM  MAaccoBOrO  IMPOM3BOACTBA.
Texnonorus pe3aHuss (J€3BUMHOM  0OpabOOTKHM): OCHOBHBIE ONEpallUd M HX
XapaKTepUCTUKa, 00JacCTh MPUMEHEHUs. TEeXHOJOTusl JUThS: OCHOBHBIE ONEpallMd U UX
XapaKTepUCTHUKa, 00JacTh MPUMEHEHHsI. TEeXHOJIOTUsl CBApKU: OCHOBHBIEC ONEpPALMU U UX
XapaKkTepUCTUKa, 00JacTh MPUMEHEHUs. TeXHONOrus 0OpabOTKU JaBICHUEM: OCHOBHbBIE
oIepaluu 1 X XapakTepucTukKa, 001acTb IPUMEHEHUS.

4. JKCHEepUMEHTAJIbHOE HCCJIeJ0BAHHE MEXaHHUYECKMX CBOMCTB MATEPHAJIOB
(o0mme mos10KeHMS)

Metonbpl  DKCHEPUMEHTAIBHBIX  HMCCIECIOBAHUM  MEXAaHUYECKHX  CBOWCTB
KOHCTPYKIMOHHBIX MaTepuasioB. OOopyaoBaHue W nOpuOOpbl ISl  UCCIEAOBAHUS
MEXAHUYECKUX CBOMCTB. MaremaTuueckas MOJEIb Marepuana. ANNPOKCUMAIUS
pe3yabpTaToB 3KcnepuMeHTa. OnTUMHU3alus: yCIOBHas U 0€3yClIOBHAS.

5. CAIIP, xoMnblTEepHOEe MOJCJIHMPOBAHME M IPOTOTUNHPOBAHHE B
COBPEMEHHOM MPOMBIIIJICHHOCTH (001LIHe MOJIOKEHUA)

Pons CAIIP (CAD u CAE-nporpamMmbpl) TpH pEHICHHH TEXHUYECKUX 3ajad.
Knaccudukaiys 4YHCICHHBIX METOAOB pelieHus 3ajaad, Jexanmx B ocHoBe CAE-
nporpamMm. TumoBas crpykrtypa CAE-nporpammel. CoBpeMeHHBIE MpPOTrpaMMHBIC
KOMILJIEKCHl JUISI MOJEIMPOBAHMS TEXHOJOTMH aJIMTUBHOrO mpou3BojacTBa. OIlleHKa
TOYHOCTH PE3YJIbTATOB MOJENUPOBaHUA. IIpuMepsl MNPaKTHUYECKOrO0 IMPUMEHEHHUS
KOMITBIOTEPHOI'O MOJIEJIMPOBAHMSI IPU PELICHUH WCCIEI0BATENbCKUX W HHYKEHEPHBIX
3a1a4. AJJIUTHBHBIE TEXHOJOIMM W BO3MOXHOCTh HMX COBMEIIEHHS C W3BECTHBIMU
TEXHOJIOTUSIMHU TTPOU3BOJCTBA: JTUTECHHBIMH TEXHOJOTUSIMH, CBAPOUHBIMU TEXHOJIOTUSIMH,
TEXHOJIOTUSAMU pe3aHusl, TexHoiorusmu OM/I.

6. MapkeTMHr PpPBIHKA TEXHOJIOTMH, 3alMTa aBTOPCKUX IMpPaB M
HHTEJJIEKTyaJIbHO# co0cTBeHHocTH, TPU3

dopMUpPOBaHUE TEXHUKO-DKOHOMHYECKOTO OOOCHOBAaHUS TMPOEKTAa: OCHOBHbBIE
3Tambl, MCXOAHBIE JaHHBIC, TMpeIACTaBleHue pe3yiapTata. OTIu4YMe TEeXHUKO-
HPKOHOMHUYECKOT0  OOOCHOBaHHMS  OT  OwusHec-IlaHa. Buapl  MHTeUIEKTyalnbHON
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co0ctBeHHOCTU. OCOOEHHOCTH MAaTEHTa HA N300pEeTEeHNE U MAaTeHTa Ha MOJIE3HYI0 MO/JIEb;
HOy-Xay. Teopusi pelieHus: U300peTaTeNIbCKUX 3aJay: OCHOBHBIC MOHSATHUS W METOJBI.
Meroa ¢yHKIIMOHAIBHO-cTOMMOCTHOTO aHanu3a (PCA). 3akoHbBI pa3BUTHS TEXHUYCCKUX
cucTeM (OCHOBHBIEC MOJIOKECHHUS).

OcHoBHas quTEpaTypa

1.

boposko A.U., bypaakos C.®., Knasun O.U., MensankoBa M.I1., Muxaiinos A.A.,
HemoB A.C., IlansmoB B.A., Cununa E.H. KomnbioTepHblil MHXMUHUPUHT: yueo.
nocobue / A. Y. bopoBkos [u ap.]. — CIIO. : U3n-Bo [lonurexH. yH-Ta, 2012. - 93 c.
[TerpoB B.M. OcHOBBI Teopuu peleHus u3o0peraTenbckux 3anad. YuyeOnuk. ISBN
965-7127-00-9.

PesenkoB A.B., PezunkoBa E.B. Teopus u npakTuka pemieHusi TEXHUUECKUX 3a]ad.
Yyebnoe mocodue. M.: ®opym, Uadpa-M - 2015, 384 ctp., ISBN 978-5-16-006487-
1, 978-5-91134-750-5.

Cokono [[.}O. Coznanue, opopmieHue M 3alldTa U300pETEHM: MPAKTHUECKOE
nocobue i1 UHXKEHEpoB, ydeHbIX U nareHToBenoB / J[.}FO.Coxonos. - M.: UHUI]
«ITarent», 2013. - 207 c.

Kanmuu FO.I'., Kpytuna E.B. Hayunble ocHOBBI 3KcriepuMeHTa. Y4eOHOoe mocooue.
M.: YHuBepcuter MammHoctpoenus, 2014. —56c¢.

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.

. . T'ubcon, [. Po3en, b. Crakep. TexHonoruun AITUTHBHOTO IMPOU3BOACTBA, M.:

Texnocdepa, 2016. — 646 c.

JdomosiHuTE ILHAS JIUTEPATYyPa

1.

N o ok

3neako M.A., Haraiines M.B., oBObim B.M. AnguTHBHBIC TEXHOJIOTHU B
MamuHocTpoeHuu. [locobue nis unxkenepos. M.: [HI[ PO OI'VII «HAMMN» 2015.
220 c.

. Chee Kai Chua, Kah Fai Leong. 3D Printing and Additive Manufacturing. Principles

and applications — World Scientific Publishing, 2015 — 518 c.

[Terpos I1.A., Canpsikud b.}FO. Texnonoruu OBICTPOro MPOTOTUNUPOBAHUSA. — M.:
MI'TY «MAMMN», 2011

http://www.3dsystems.com/

http://www.stratasys.com/

http://www.rapidshape.de/

https://www.eos.info

CnHMcoK JK3aMEHAMOHHBIX BONPOCOB 1O pasgeay 6, mnpopuib
«AJIMTHBHOE IPOU3BOICTBO» MPEACTABJIEH B PUJIOKEHUH 6.



http://ru.wikibooks.org/wiki/Ð¡Ð
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https://www.eos.info/
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[Ipunoxenue 1
Cnucok 3k3aMeHAMOHHBIX BOIIPOCOB 110 pa3jeny 2,
npoduib «llndpoBbie TEXHOJIOTHU JUTEHHOIO IPOU3BOJACTBA)

MammHocTpoeHue Kak otpacib. Kakue nmpou3BoJCTBa (TEXHOJIOTHH) BXOIAT B
HEe.

OCHOBHBIE MOJIOKEHUS U ITOHATHS TEXHOJIOTHHN MalIMHOCTpoeHus: M3nenue.
Hetanb. Coopounas eqununa. Kommieke. Texnonornueckuit mpotecc.
[IpousBoaCTBEHHBIN MPOIIECC.

Texnonornyecknii npouecc. CTpyKTypa TEXHOJIOTHYECKOTO MPOIIECCa.
DNeMEeHThl TeXHoJoruueckoro mpoiecca. Omnepanusa. Ycrano. Ilepexon.
[Tpoxon. ITo3unus.

Tunel npousBoacTB. O0beM npousBoacTBa. [Iporpamma Beimycka. Tpu Thna
MPOM3BOJICTBA: 1) equHMYHOE, 2) cepuitHoe 3) MmaccoBoe. JlaTh onpeieseHue.
OCHOBHBIE TOHSTUS TOYHOCTU. TEXHOJOTMYECKUE pPa3MEPHBIE PACUECTHI.
OcHoBHbIe TOHATUS U Kiaccuukamust 6a3. OCHOBHBIE MpaBuia BbIOOpa
TEXHOJIOTUYECKHX 0a3. YTNpaBJIeHHE TOYHOCTHIO.

Mertoapb! onpeeNeHrs MPUITYCKOB U ONIEPAIMOHHBIX Pa3MEPOB.
TexHOJIOrMYHOCTh KOHCTPYKIIHH.

OCHOBBI TIPOEKTUPOBAHUSI TEXHOJIOTMYECKUX IMPOLECCOB HW3TOTOBIEHUS H
COOpPKHU MaIIIHH.

TexHoJIOTMYeCKHEe  MNPOLECChl  M3TOTOBIICHUS  TUIIOBBIX  JETalel  JJid:
aBToMOOuUJIeH, aBUaIluu, KOpabIeCcTpOEHHS.

Knaccudukanusa TpagulMOHHBIX TEXHOJOTMHA MAacCOBOIO  MPOM3BOJCTBA.
TexHonorust pesanusi (TokapHass oOpaOOTKa): OCHOBHbBIE ONEpalud U UX
XapaKTEPUCTHKA, 001aCTh MPUMEHEHHUS.

TexHonorust (pe3epoBaHus: OCHOBHBIE OINEpAlMM W UX XapaKTEPUCTHUKA,
00J1aCTh TPUMEHEHUSI.

TexHoJIOTUSI JUThS: OCHOBHBIE OINEpPAMM W HUX XapaKTEepUCTHUKA, 00JacTh
IPUMEHEHMUSL.

TexHonoruss cBapku: OCHOBHBIC OIEpallid W WX XapaKTepUCTHKA, 00IacTh
IPUMEHEHMUSL.

Texnonoruss  00pabOTKM  JaBJICHUEM: OCHOBHBIE  OmEpalul W X
XapaKTEPUCTHUKA, 001aCTh MPUMEHEHHUSI.

OCHOBHBI€ MOJIOKEHUS U TOHATHS TEXHOJIOTUH JIMTEHOTO MTPOU3BO/ICTBA.
TexXHOTOTUYHOCTh KOHCTPYKIIMMA OTJIMBOK JIJISI PA3TUYHBIX CTIOCOOOB JIUThHS
TexHoJIOrHYeCKHe MPOoIeCcChl U3TOTOBJICHUS TUTTOBBIX aBTOMOOMJIBHBIX JCTasCi.
[IpoexkTrpoBaHue ¥ MPUMEHEHUE PA3TUYHBIX BUIOB MOJEIBHOW OCHACTKH IS
MOJTyY€HHUSI OTJIMBOK B YCJIOBUSX €AMHUYHOTO MTPOU3BO/ICTRA.

[IpoexkTrpoBaHue U MPUMEHEHHUE PA3JIMUHBIX BUAOB MOJICTBHON OCHACTKU IS
MOJTyY€HUSI OTIIMBOK B YCJIOBUSIX CEPUIHOTO MPOU3BOJICTBA

[IpoexkTrpoBaHue U MPUMEHEHHUE PA3JIMYHBIX BUIAOB MOJICTbHON OCHACTKU IS
MOJTYYEHHUSI OTJIUBOK B YCJIOBUSIX MAacCOBOTO MPOU3BOJCTBA.
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CoBpeMeHHbIE HaNpaBJICHUsI KOHTPOJISI (JOPMOBOYHON CMECH

CoBpeMeHHbIE HaPABJICHHUS] KOHTPOJISI KAYECTBA OTIUBOK.

CoBpeMeHHbIE HaIpaBJiIEHUSI KOHTPOJIS TEXHOJIOTMYECKOTO IMpoIiecca BO BpeMs
MPOM3BOJCTBA OTJIMBOK (cIrjiaB, (OPMOBOYHAST CMECh, KAaueCTBO JIMTEUHBIX
dbopm).

CoBpeMEHHBIE HAIpPaBICHUS [0 MPOEKTHPOBAHUIO TEXHOJOTHHU IOJIYYEHUS
OTJIUBOK.

[IpuBenennsiii pazmep ommBku (Uto 310? Kak onpenensiercs).

Jlutetinpii paguyc (Uto 3T0? Kak onpenensercs)

JIuteitHass MalMHa Kak OOBEKT MPOM3BOJICTBA OTIUBOK. XapaKTEPUCTHUKA
Pa3IMYHBIX MAIUH U CIIOCOOOB MOTy4YeHUs: HOPM U U3TOTOBIECHUS OTIIMBOK.
OO6opynoBanue 151 OYNCTKH OTIMBOK U pereHeparui (GOpMOBOYHON CMECH.
OOGopynoBaHue sl YIUIOTHEHUS TUTEHHBIX (OpM

O6opynoBanue 151 U3TOTOBJICHUS CTEPIKHEH.

O6opynoBanue Jisi COOPKU JTUTEHHBIX (HOPM.

OO6opynoBaHue IJis HATPY>KEHUsT TUTEHHBIX (HOpPM.

O6opynoBanue sl TPAHCIIOPTHUPOBKH JIMTEHHBIX (POpM.

TexHonornyeckas cxema MOArOTOBKU U TIepepaboTKu (POPMOBOYHOM cMeCH
OO6opynoBaHue CKJIaI0B MUXTHI. TUITOBast MEXaHU3AIUS CKIIAJ0B IIHUXTHI.
O6opynoBanue 1151 HabOpa MIUXTHI epe;] 3aBAJIKON B MEYH.

Mertonbl yianeHust OTJIMBKU U3 (POPMBI.

Meroabl ynanenusi GOpMOBOUHOM cMecH U3 (HOPMBI

OcHOBHBIE BOIIPOCHI aBTOMATH3AIIMH MPOIECCa U3TOTOBICHUS (POpM.

OcHOBHBIE BOTIPOCHI ABTOMATH3AIIMH - 3AJIUBKHU (JO3UPOBAHMSI) PACIIIIABJICHHOTO
CILJIaBa B JINTEHHYIO (hopMy.

OcHOBHBIE BOIPOCHI aBTOMATU3aLIMK MPOLIECCa yAANEHUS OTIMBKU U3 (OPMBI C
MPUMEHEHUEM POOOTOTEXHUKH.

TexHosiornyeckasi cxema MoAroTOBKH U NiepepadboTku ((OPMOBOUYHOM CMECH.
[1naBunpHBIE IEUX U 00OPYOBAHUE IJIS IPUTOTOBJIEHUS CIIABOB.

VYnpasieHue npoueccom IIaBKU U pa3iIuBKU paciuiaBa B (hopmy

OcHOBHBIC TIOHSTHS, CBSA3aHHBIE C XMMHUYECKHM COCTABOM CILIABOB: 0Aa30BBIii
KOMITOHEHT, JIETUPYIOIIKE FIEMEHTHI, TPUMECH MOJIU(PUKATOPHI U T.I.

Yrap 371€eMEHTOB BO BPEMsI IUIaBKU JIMTEUHBIX CIUIABOB.

Brinnaska uyryHa.

Brinnaska cranm.

BrimiaBka TyromiaBkux CILIaBOB.

BrimiaBka MeIHBIX CILJIABOB.

BrimiaBka ailftoMUHHUEBBIX CILIABOB.

BrimiaBka MarHueBbIX CIIaBOB.

BrimiaBka IMHKOBBIX CIIJIABOB.

BrimiaBka HUKENEBBIX CIIJIABOB.

BrimiaBka THTAaHOBBIX CILIABOB.

Cnoco6 nuThs B 000J10YKOBBIE (DOPMBI.

Crioco6 nuThs B KepamMuueckue GOpMEI.
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Croco0 IUTHS IO BBIILIABIIEMBIM MOJEIISIM.

TexHoJOorn4ecKre 0COOCHHOCTH JTUTHS 110 BEDKUTAEMBIM MOICIISIM.
TexHoorn4ecKkre 0COOEHHOCTHU JUThS 10 PACTBOPSEMBIM MOJICIISIM.
TexHOI0TMYeCKHuEe 0COOCHHOCTH JIMThS MO 3aMOPOKEHHBIM MO/ICIISIM.
JInTthe mo ra3zuuUIMpPyeMbIM MOICIISIM.

JINThE B KOKHUJIb.

JIutee B 00IUII0OBAaHHBINA KOKWAIb.

JIuThe moJ1 JaBJICHUEM.

JInThe 1oJ1 HU3KUM JIaBJICHHUEM.

LlenTpoOeKHOE JIUTHE.

JIuThe HAMOPAXKUBAHUEM.

JIutbe TpyO.

JIutbe B XTC (X0101HO TBEPACIOIINE CMECH).

JIuThe B CHUIMKOHOBBIE (DOPMBEL.

JIuTbe o BAKyyMOM.

OCHOBBI aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHUS OTIUBKH U (DOPMBEL.

[IpuMeHeHre COBPEMEHHBIX MPOTPECCUBHBIX CIIOCOOOB M3TOTOBJICHHS MOJIENEH
JUI TIOTYYEHHs] KaUECTBEHHBIX OTIMBOK OTBETCTBEHHOI'O Ha3HAUEHUS (CTaHKU C

YITY, 3D ckanupoBaHue, TEXHOJIOTUU OBICTPOTO MPOTOTUITUPOBAHMUS).

CYIHGCTBYIOIHI/IG OCHOBHBIE THITBI 3D IIPUHTCPOB AJIS1 BhIpAallUBAHHA JINTEHHBIX

MOZEIIEN.
3D npuHTEpHI 15 BBIpALIUBAHUS JTUTEHHBIX (opM.
3D npuHTEpHI 15 BBIpALTUBAHUS OTIUBOK (M3/IEIHI).

MopenvpoBaHue MPOIECCOB 3aJMBKU paciijiaBa B (HopMy U 3aTBEpACBaHUS
oriuBkU. CoOBpeMEHHOE NpOrpaMMHOE oOOecredeHue i MOJEIUPOBAHUS

JIUTEHHBIX TTPOIIECCOB.

Crpykrypa u QyHKIIMOHAIbHBIC Bo3MokHOCTH LV MFlow
Crpykrypa u pyHkuronansHbie Bo3MoxkHocTi CKM JIIT "[lonuron".
Ocuosnblie Moy CKM JIIT "[Tonuron"

OcuoBubie Moy LVMFlow

[xana nopuctoctrt CKM JIIT "ITonuron".

MopenvupoBanue KpUCTAIU3alMK  (PACOHHONW OTIUBKU TPU  JIUTHE

BhIUIaBIIIeEMBIM MoaeaM CKM JIIT "I[lomuron".

MCTOI[I)I dHaJIn3a pC3yJIbTaTOB MOICIIMPOBAHMA M OLICHKHM Kad4CCTBA OTJIMBKH

CKM JIIT "Iomuron".

Cucrema KOMIIBIOTCPHOI'O MOJCIIMPOBAHUA 3aJIMBKH KW 3aTBCPACBAHUSA OTIHNBOK

ProCast.

CpaBuenue CKM JIII «IToauron» u ProCast.
Cpasuenne CKM JIIT «ITomuron» u LVMFlow
Ocuosubie Moy CKM JIIT ProCast.
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[Tpunoxenue 2
CnHcok 3K3aMeHAIMOHHBIX BOIIPOCOB 10 NPoduiio

«'MOpuaHbIE TEXHOJOITMH B CBAPOYHOM MPOU3BOJICTBE M POJACTBEHHBIX

mpoueccax»

KoHTakTHas TOYe4Has CBapKa: CXEMBI IPoLECcca.

Tunel cBapHBIX COEOUHEHUH i1 CBAapKu IUIaBiIeHHEM. KOHCTpyKTMBHBIE
DJIEMEHTBI CBAPHBIX COCTMHECHUM.

Oxucnenue, packucieHue, padUHUPOBAaHWE U JIETUPOBAHUE MeTaa
CBAapOYHOI BaHHBI IIPU €r0 B3aUMOJIECUCTBUH CO NUIAKAMHU.

KoHTakTHas 1I0OBHAsA CBapKa: cXema Ipolecca.

TpancnopTHbeIe ONEpALMM U TPAHCHOPTUPYIOIIME MEXAaHU3Mbl B CBAPOYHOM
IIPOU3BOJICTBE.

TexHOonorus CBapKH IJIABJIEHUEM HU3ZKOYIJIEPOAHUCTBIX U HU3KOYTIEPOIUCTHIX
HU3KOJIETMPOBAHHBIX CTAJIEH.

Buibl 0cTaTOYHBIX CBAPOUYHBIX AehOpMaLMii U TepeMelIeHU .

KoHTakTHas CTBIKOBasi CBapKa COMPOTUBIECHUEM: CXEMA IIpoLecca.
dusnueckass CyMIHOCTb IPOLIECCOB, MPOTEKAIOIMIUX MpU (OPMUPOBAHUU
COEMHEHUM croco0amMu CBAapKM IUIABJICHWEM U JIaBJI€HUEM, MalKH,
CKJICUBAHMSI.

XapakTepHble OCOOEHHOCTH HamNpsKEHHO-Ae(OPMUPOBAHHOTO  COCTOSIHUS
CBapHBIX COCIMHEHUN Pa3IMYHBIX CTAJEH U JIETKUX CIUIABOB.

KoHTakTHas CTBIKOBasi CBapKa OIUIABJIICHUEM: CXEMa Ipoliecca.

Oco0EHHOCTH TEXHOJIOTUHU IPOU3BOICTBA CBAPHBIX JIBYTaBPOBBIX OaJIOK.
MeTonpl npeaynpexacHus, PeryjiupoBaHus W CTaOWIM3alUU HANpPSKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUS B CBAPHBIX KOHCTPYKIUSX.

OO0111ast TEXHOJIOTHSI TOYEYHOW, IIOBHOW U pesibeHOM CBApKH.
B3anmopneiicTBue MeTtayuia CBApOYHOM BaHHBI €O HUIakoM. HasHaueHue
IIIJIAKOB, MX COCTaB 1 CBOMCTRBA.

ABTOMaTH3a1Ms IPOLIECCA CBAPKU IUIABSIIIAMCS 3JIEKTPOIOM.

TexHoorus cBapKy IUIABJIEHUEM MEJU U CIUIABOB HA €€ OCHOBE.

[TapameTpsl KpUCTAJUIM3AallMM CBAapOYHOM BaHHBI, CXEMa KpPUCTaJUIM3aLUU,
THUIIBI CTPYKTYpP CBapHOT'O LIBA.

dazoBble MpeBpaLICHHs] B TBEPJOM COCTOSHHUU MPH (POPMUPOBAHUU CBAPHOTO
COEMHEHMSI: MOJIUMOP(HBIE, TOMOTE€HU3AlINs, BbINAaIEHUE U POCT U30BITOUHBIX
da3  (Hampumep, TOpoUECChl B ydyacTKe OTIyCKa TIpU  CBapke
HU3KOYTJIEPOAUCTON CTaIM, B YHACTKE CTAPEHHUS).

OcoOEHHOCTM  TEXHOJOTMM  H3TOTOBJIIEHHMS  TOHKOCTEHHBIX  COCY/OB,
paboTaromMX MO/ TaBICHUEM.

KoHnTtakTHas moBHas cBapka: GOpMHUpPOBAHUE COSAMHEHUS, TUIIBI U TapaMETPhI
PEXKUMOB CBAPKHU, IUKIOTPAMMBI.

Krnaccudukanus nporeccoB CBapku MO MPEBPAILICHUIO BEIIECTBA U DHEPTUU
(kJacchl, BUJbI, TPYMIbI, CIIOCOOBI).
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CyIIHOCTH CIIOCOOOB CBapKH IJIABJICHHUEM.

KonTakTHas CThIKOBasi CBapKa COMPOTUBICHUEM: (POPMUPOBAHUE COCAMHEHHUS,
THUIIBI U [TAPAMETPHI PEKUMOB CBAPKH, UKIOIPAMMBI.

CBapouHble MaTeprabl JJIsl CBAPKH IUIABIIEHUEM: CBAPOYHBIE TPOBOJIOKHU.
OOHOMOCTOBBIE CBAPOYHBIE BBIIPSAMHUTENN C MAJAIOMIMMH BOJbTAMIIEPHBIMU
XapaKTEPUCTUKAMU.

KoHTakTHast CThIKOBasi cBapka OIUIABJIEHUEM: (OPMUPOBAHUE COCAUHEHMS,
THUIIBI U IAPAMETPBI PEKUMOB CBAPKHU, UKIOTPAMMBI.

DU3NKO-XUMUYECKUE MTPOLIECCH B JYTOBOM Pa3pse: MPOBOIUMOCTb METAIIIIOB
Y Ta30B.

B3aumopernicTtBue Mertajuia CBapO4YHOM BaHHBI CO LUIAKOM. HasHaueHue
IIIJIAKOB, X COCTaB 1 CBOMCTRBA.

OnHONOCTOBBIE CBApOYHBIE TpaHC(PHOpPMATOPHI Cc MaJAOIINMHU
BOJITAMIIEPHBIMH XapaKTEPUCTUKAMM.

DU3NKO-XMMUYECKUE TPOLECCH B JTYTrOBOM paspsje: crocoObl BO30YKICHHUS
JTyTH.

CBapouHbIe MaTEpUAIIBI 1JIsI CBAPKH IUIABICHUEM: ITOKPBITHIE DIEKTPO/IBI.
OO11ast TEXHOJIOTHS TOUEYHOM, IIOBHOM U penbeHOM cBapKu
PU3NKO-XUMUYECKUE IPOLIECCHl B IyTOBOM paspsie: CTPOCHUE U CBOMCTBA
JyTU KaK 3JIACTUYHOTO IPOBOIHHUKA.

CBapouHble MaTepHaJIbl JUIsl CBAPKHU IUIaBJIEHUEM: (DIIIOCHI.

TexHosorus cBapku IUIaBJICHUEM HU3KOYITIEPOIUCTBIX U HU3KOYTJIIEPOIUCTBIX
HU3KOJIETMPOBAHHBIX CTAJIEH.

CapouHble MaTepHalIbl 1)1 CBAPKH IUIABJIIEHUEM: 3ALUTHBIE U TOPIOYHUE Ta3bl.
TexHoJIorus CBapKu IJIABJICHUEM MEIU U CIIJIABOB HA €€ OCHOBE.

OO0111ast TEXHOJIOTHS CTBIKOBOM CBAPKH.

XapakTepucTUKa OCHOBHBIX HampasieHud ucnonb3oBanus CAIIP B capke.
Monenupyembie (pU3nUECKrEe MTPOLIECCHI.

TexHoorus cBapKu IJIaBJIIEHUEM aJTIOMHUHUS U CIIABOB HA €T0 OCHOBE.
CymHocTh crioco00B CBAPKH MJIABJICHUEM.

dusnyeckasi CyUHOCTh yJIbTpa3ByKOBOM JedekTockonuu. OCHOBHBIE METO/bI
yJIbTPa3ByKOBOM 1€(hEKTOCKOMHH.

CBapo4Hble MaTepHalIbl 1JI1 CBAPKH IUIABJIICHUEM: CBAPOYHBIE ITPOBOJIOKHU.
Buibl ocTaTo4HBIX CBAPOYHBIX JAehOopMaIii U epeMenieHui.

CBapounble AeQeKThl M WX BIUSHHE HAa HECYIIYIO0 CIIOCOOHOCTH CBAapHBIX
COCIMHEHU M.

TexHoyorus cBapKu IJIaBJIICHUEM CPEIHEIETUPOBAHHBIX CTAJIEH.
OnHONOCTOBBIE CBAapOYHBIE BBINIPSIMUTEIN C KECTKUMHU BOJBTAMIIEPHBIMU
xapakrepuctukamu. HazHaueHue, peryinmpoBaHue TOKAa U HANPSHKEHUS.
Knaccudukanusa mporeccoB CBapku MO MPEBPAIICHUIO BEIIECTBA M DHEPTUU
(k1accel, BUJbI, TPYIIIIbI, CIIOCOOBI).

CymHocThb crioco00B CBAPKH MIIABIIEHUEM.

Oco0eHHOCTH TEXHOJIOTUHU IIPOU3BOICTBA CBAPHBIX JIBYTaBPOBBIX OaJIOK.
TexHHKa CBapKH IJIABJIEHUEM CTHIKOBBIX M YIJIOBBIX CBAPHBIX IIBOB.
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MHBepTOpHBIE UCTOYHUKHU MUTAHUS JIs JYTOBOM CBapKH.

dusznyeckass CyIIHOCTh MPOILIECCOB, MPOTEKAIOMIUX MpU (OPMUPOBAHUHU
COCIMHEHHW Ccroco0aMu CBapKy IUIAaBICHUEM U JaBJICHUEM, MailKwy,
CKJICHBAHUSI.

dazoBbie MpEeBpalICHHs] B TBEPJOM COCTOSHHUU MPH (POPMUPOBAHUU CBAPHOTO
COEJIMHEHUS: MTOTUMOp(HBIEC, TOMOTE€HU3aIIUSI, BHIIIAJIEHUE U POCT U30BITOUHBIX
da3  (manpumep, TMpoOIECChl B Y4YacTKE  OTIyCKa TP CBapke
HU3KOYTJIEPOAUCTON CTaIM, B YHYACTKE CTapEHUs).

OcOoOCHHOCTH  TEXHOJIOTMM  W3TOTOBJIICHHS  TOHKOCTEHHBIX  COCYJOB,
paboTaroMIMX MO/ JABJICHUEM.

OcHOBHBIE 3Tambl aBTOMATH3WPOBAHHOTO IPOECKTUPOBAHUS TEXHUYECKUX
OOBEKTOB.

HNcrouynnkn mwmranus cepun BCBY. BonprammepHsle XapaKTEpUCTHKH,
00JaCTh TPUMEHEHUS.

KonTakTHass ToueyHass cBapka: (OPMHPOBAHHUE COEOUHEHUS, THUIIBI U
IIapaMeTPbl PEKUMOB CBAPKH, LIUKIIOTPAMMBI.

THUIIOBBIE TPOEKTHBIE NPOLEAYPHl W HMX THUIHMYHAS IOCIIEIOBATEIBHOCTD:
3a71a4M aHAJIN3a, CUHTE3a U ONTUMM3AaLUU TEXHUYECKOTO PELICHUS.
Crnenu¢uka pacuera Hecyllell CHOCOOHOCTH KOHCTPYKLIMH, HMEIOUINX
CBApHBIC COCAUHEHHUS.

Tunel cBapHBIX COEOUHEHUH I CBAapKu IuIaBieHHEM. KOHCTpyKTHMBHBIE
AJIEMEHTHI CBAPHBIX COCIUHEHUMN.

Oxucnenue, packucieHue, padUHUpPOBaHWE U JIETUPOBAHUE MeTaa
CBAPOYHOW BaHHBI IIPU €TO B3AUMOJEHUCTBUHU CO LIJIAKAMU.

OcHOBHBIE  THUNOTE3bl W  JONYLIEHHWS IIPU  pacyere  HanpsHKEHHO-
ne(opMHUPOBAHHOTO COCTOSTHUS.

TpaHcriopTHBIE ONEpalMi U TPAHCIIOPTUPYIOIIME MEXAaHHU3Mbl B CBAPOYHOM
ITPOU3BOJICTBE.

OnHONOCTOBBIE CBAPOYHBIE BBIIPSMUTENN C IMAJAIOIIMMU BOJIbTAMIIEPHBIMU
XapaKTepUCTUKAMH.

Buibl ocTaTouHBIX CBAPOUYHBIX JAehOopMaIlHii U epeMenieHu .

M HBEepTOpHBIE UCTOYHNUKHU MUTAHUS I JyTOBOM CBapKHU.

dusznyeckass CyIIHOCTb IPOLECCOB, MNPOTEKAIOIMX Mpu (HOPMUPOBAHUU
COCIMHEHUN crmoco0aMu CBapKW TIUIABJICHHWEM W JaBJIEHHUEM, TalKH,
CKJICHBAHUS.

XapakTepHble OCOOEHHOCTH HaNpsHKEHHO-Ie(OPMUPOBAHHOTO  COCTOSIHHS
CBapHBIX COCIMHEHHUI Pa3IMYHBIX CTAJIIEH U JETKUX CILIABOB.

KoHTakTHas CThIKOBast CBapKa OIUIABIEHUEM: CXEMa IMIPOIIECCA.

Oco0EeHHOCTH TEXHOJIOTUHU MIPOU3BOICTBA CBAPHBIX JIBYTaBPOBBIX OaJIOK.
MeTonbl npeaynpexaceHus, PeryjiupoBaHus W CTaOWIM3ALMKU HaNpPsHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUS B CBAPHBIX KOHCTPYKIIUSIX.

B3aumopernictBue Merajuia CBapO4YHOM BaHHbBI €O LUIAaKOM. HasHauenue
IIJIAKOB, MX COCTAaB M CBOMCTBA.
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OCHOBHBIE TETTOPU3NUECKUE BEINYNHBI, TOHATUS U ONPEACICHUS B TEIIOBBIX
OCHOBAX CBAapKH; CXEMaTU3ALMsl HArPEBAEMBIX TEJI U UCTOYHUKOB TEIUIOTHI.
OO111as1 TEXHOJIOTUS CTHIKOBOW CBapKH.

TexHonorus cBapKH IUIABJIEHUEM MEJIU U CIUIABOB HAa €€ OCHOBE.

[TapameTpbl KpUCTaIUIM3AallMM CBapOYHOM BaHHBI, CXEMa KpPUCTaJUIM3aLUHU,
THUIIBI CTPYKTYpP CBapHOTI'O LIBA.

da3oBble IpEeBpaALICHHS] B TBEPJOM COCTOSIHUU MPU (POPMUPOBAHUU CBAPHOIO
COEUHEHMS: TOIUMOP(HBIE, TOMOT€HU3AlINs, BbIIAIEHUE U POCT U30BITOUHBIX
¢a3  (Hampumep, TpoLEcChl B Y4YacTKE  OTIyCKa IIpU  CBapke
HU3KOYTJIEPOAMUCTOM CTaIM, B y4aCTKE CTapEHNUs).

Tunel CcBapHBIX COEOUHEHUN I CBAapKW IUIaBIeHHEM. KOHCTpyKTHBHBIE
AJIEMEHTBI CBAPHBIX COETHMHEHHM.

OCcOOEHHOCTM  TEXHOJOTMM  W3TOTOBJIEHHMS  TOHKOCTEHHBIX  COCYOB,
paboTaroIIMX MO/ TaBICHUEM.

CrpykrypHas cxema «ICTOUHHK ITUTaHMS - 1yray MPH JTyTrOBOU CBapKe.
KoHTakTHas CThIKOBasi CBapKa CONMPOTUBJICHUEM: (POPMUPOBAHUE COEAUHEHUS,
THUIIbI ¥ TAPAMETPBI PEKUMOB CBAPKHU, TUKIOTPAMMBI.

[TonsiTue n knaccuPukanusi COOCTBEHHBIX HAMIPSKEHUM.

OOHOIIOCTOBBIE CBAPOYHBIE BBIIPSAMUTENIN C IMAJAMOIMIMMHU BOJIbTAMIIEPHBIMU
XapaKTEpPUCTUKAMU.

OCHOBHBIE 3arOTOBUTENIBHBIE OIEpallMd B CBApPOYHOM IIPOU3BOJACTBE MU UX
XapaKTEPHUCTHKA.

KoHTakTHas CThIKOBasi cBapka OIUIaBJIEHUEM: (OPMHUPOBAHUE COCAUHEHMS,
THUIIBI U IAPAMETPBI PEKUMOB CBAPKHU, UKIOTPAMMBI.

DU3NKO-XUMUYECKHE MPOILECCHI B TyTOBOM pa3psje: MPOBOJAUMOCTh METAJIIOB
Y Ta30B.

B3anmopneiicTBue MeTayuia CBApOYHOM BaHHBI €O HUIakoM. HasHaueHue
IIIJIAKOB, MX COCTaB 1 CBOMCTRBA.

OnHONOCTOBBIE CBApOYHBIE TpaHCc(HOpMATOPHI Cc MaJAMNMHU
BOJIbTAMIIEPHBIMU XapAKTEPUCTUKAMHU.
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[Tpunoxenue 3
CnucoK 3K3aMeHAIMOHHBIX BONMPOCOB MO MPOQUII0
«KommiekcHbie BbICOKO3()(peKTHUBHBIE TEXHOJIOTHH MAIHMHOCTPOEHUS»

[ToHsITHE TEXHOJIOTMYECKOM ONEpaLIvu.

Kakumu napameTpamu OlEHHUBAIOT IIEPOXOBATOCTH JAeTalleld MallluH.

UTO MOHUMAIOT MO TEOPETUUECKOM cXeMoi 6a3upoBaHus?

[To kakuM 11eJIeBbIM MTPU3HAKAM KIACCU(DUIIUPYIOT TEXHOJIOTUYECKYIO OCHACTKY?

Kakwue PEXKYIIUC HHCTPYMCHTBI IIPUMCHATIOT IJIA HAPC3aHUA MUIIMHAPHUYICCKUX

O~ E

3y04aThIx Koyec?

o

Yrto npeacrapisieT cOO0M onepaTUBHOE BpeMsi?

Kakum oOpa3zom omnpeaenstoT KOJIMYeCTBO U COCTaB MEPEX0/I0B HEOOXOAUMBIX JIJIs
00pabOTKH TaHHON OBEPXHOCTH?

8. Uro mpexacrasinseT co0oii Ko (HUIIMEHT UCTIOIB30BaHM MaTepraia’?

9. Buapl TeXHOJOTUYECKHUX JOKYMEHTOB.

10.M3 kaKuX OCHOBHBIX 3JIEMEHTOB COCTOUT MPHUCIIOCOOTICHUE?

11.TToHATHE TEXHOJOTHYECKON Ce0ECTOMMOCTH 1 €€ CTPYKTYypa.
12. Yto MoHMMAIOT 1O/ Ka4€CTBOM MAaIUHBI?
13. Yem pyKOBOJICTBYETCS TPOCKTUPOBIIUK IIPH BEIOOPE TEXHOJIOTHIECKHUX 0a3?

™~

14. YTo NOHMMAIOT MO/ NOTPEIIHOCTHIO YCTAHOBKH 3arOTOBKH?

15. IloHsiTHE NPUBENEHHON TPOTrPAMMBI BBIITYCKA U3/IEJIUN U €€ pacyerT.

16. HazoBuTe BHIBI TIOJIBIIKHON TTOTOYHOM COOPKH.

17. Kputepun BIOOpa 000py10BaHUS.

18. Kakue cniocoObl TEXHUYECKOTO HOpMUpoBaHusi Bel 3Haete?

19. Kak onpeaensitoT MUHUMAJIbHBIN MPUITYCK HA 00paboTKy?

20. U3 gero ckimabIBaeTCs MOTPEITHOCTD MPUCTTOCOOTCHUS?

21. Yto moOHMMAIOT MO/ MOHSATUSIMHU OPTaHW30BaHHAs U HEOPTaHW30BaHHas cMeHa 0az?

22. B 4em cMBICI TIPsIMOM U OOpaTHOM 3aauu pa3sMEpHOTO aHanu3a’?

23. Kakwue sTanbl HEOOXOMMO BBITIOTHUTH JIJTsI HACTPOUKH TEXHOJIOTHYECKONH CUCTEMBI
Ha TOYHOCTB?

24. KakoBa 1ociieioBaTeIbHOCTh MPOEKTUPOBAHUS TEXHOJIOTMUECKUX MPOIIECCOB
U3TOTOBJICHUS IeTaNel MaIuH?

25. Kakue opranuzanuonsbie (OpMbI UCTIOJIB3YIOT B COOPOUYHBIX MpoIieccax?

26. Kakumu napameTpamu onpeaenstorT Gu3nKo-MeXaHM4eCK1e CBOMCTBa
MTOBEPXHOCTHOTO CJOs?

27. Yto noHUMAIOT 1o KO3(PPUIIMEHTOM YTOUHEHHUS ?

28. Kak nmpoBOIUTCSI KOJTMYECTBEHHAS OTICHKA TEXHOJIOTUIHOCTH?

29. Kakue BU/Ibl TEXHOJOTMUYECKHUX MPOIIECCOB M3BECTHHI B MAIIMHOCTPOCHUU?
Oco0eHHOCTH UX IPUMEHEHHUS.
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30. KakoBbI MeTOIbI a0pa3uBHON 0OPaOOTKH MPUMEHSIOT Uil HApYKHBIX U
BHYTPEHHHUX ITOBEPXHOCTEN ?

31. Yem xapakTepu3yercsi HOTOYHOE MPOU3BOJICTBO?

32. Kak paccunTtaTh KOJIMYECTBO CTAHKOB, HEOOXOAUMBIX I ONPEEIICHHOM
onepanun?

33. C kaKoii 1eNbl0 BBITOJIHAIOT pacueT IPUITyCKOB?

34. Kakuie MprYrHbI TOPOXKAAIOT BUOPAIIMK B TEXHOJIOTHUECKOM crcTeme?

35. Kakue ncxoapie JaHHbIE HEOOXOAMMBI JIJIs1 MPOSKTUPOBAHUS CHIEIIHATBHBIX
IPUCHIOCOOJICHUI?

36. Kakue (hakTophl OKa3bIBAIOT BIUSHUE HA 00pa30BaHUE MOTPEITHOCTH 00pabOTKH?

37. YTo noHUMAIOT MO KOHCTPYKTOPCKUM U TEXHOJOTUYECKUM JIOIyCKaMH?

38. Uem ompenensercss KA4eCTBO U3IEHS?

39. Kak paccunTbIBaeTcs TpyJ0EMKOCTb TEXHOJIOTMUECKOH onepanun?

40. Kakue Bbl 3HaeTe METOIbI MOBEPXHOCTHOTO IJIACTHYECKOTO AePOpMUpPOBaHUs?

41. YTo MOHUMAIOT MO MITYYHO-KAIBKYJISITUOHHBIM BpeMeHeM?

42. Metoanka pacyeTa pe>KMMOB PE3aHHUsL.

43. OT yero 3aBHCUT KOJIMYECTBO MPUMEHIEMBIX YCTAHOBOYHBIX SJIEMEHTOB?

44. [ToHsiTHE MOTOYHOM, HEMOTOYHOU M MEPEMEHHO-NIOTOYHON (POPMbI OpraHU3aluu
IPOU3BO/ICTBA.

45. HazoBuTe mapaMeTpbl FeOMETPUUYECKON TOUHOCTHU JeTallel MallluH.

46. MeponpusiTHsi IO YMEHBIIIEHUIO U3HOCA UHCTPYMEHTA.

47. Kakue pakTopbl HEOOXOIMMO YUUTHIBATh IPHU BHIOOPE crtoco0a MOIydeHUs
3aroToBKU?

48. CTpyKTypa TEeXHOJOTHIECKOT0 Mpoliecca (Onepannu, yCTaHOBBI, IEPEXObl U T.1.)

49. Yto Ha3bIBaeTCs KOMIUIEKTOM 0a3?

50. YTo moHUMAIOT MO CUCTEMAaTUYECKUMHU U CITyYalHbIMU OTPEUTHOCTAMU ?

51. Kak ucronib3yroT CTaTUCTUYECKUE METOJIbI JUIsl UCCIIEI0BAHUSI TOUHOCTH
00pabOTKH U ONpeIeTICHUsI CyMMapHOU MOTPENTHOCTH?

52. Yem xapakTepHu3yrOTCs pa3IUYHbIE TUTIBI POU3BOJICTB B MAITUHOCTPOCHUH?

53. Kak onpenensitor morpeurHocTy yCTaHOBKU?

54. Kakrie METO/IbI HCTIONIB3YIOT TSI IOBBIIICHUST Ka4eCTBa MOBEPXHOCTH JeTalleh
MaIluH?

55. MeToiMka MpOeKTUPOBAHUS TEXHOJIOTMYECKON ONEpaliu.

56. Kakoe o0opyaoBaHue 1 HHCTPYMEHT IPUMEHSIOT 111 00paOOTKH MIMOHOYHBIX
Na30B U IUTHIEBBIX TOBEPXHOCTEH?

57. TloHsiTHE MOTOYHOM, HETTOTOYHOM U MEPEMEHHO-TTIOTOYHON OPMBI OpraHu3aluu
IPOM3BOICTBA.

58.Kakoi BuJ umeeT KpuBas U3HOCA UHCTPYMEHTa?
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59. Kakue TpeOoBaHUS NPEABIBISIIOT K TEXHOJIOTUYHOCTH COOPOYHBIX €AUHUIL?
60. Uto Takoe MaKporeoOMeTpUIECKUE OTKIOHEHUS?
61. Kak BBIOMpAIOT THI U METOJI OJMyUEHUS 3aTOTOBKU?

62.B yem CyIIHOCTh KOHIICHTPAIUH OTlepaIinii?

63.Kak paccuuThIBAIOT pa3Mepbl 3aTOTOBKH?

64.Kakue TpeboBaHUs MPEIBIBIAIOT K TEXHOJIOTHYHOCTH JeTaNei?

65.Kak ucrmonp3yroT CTaTUCTHYECKHE METOIBI JIJISl OIEHKH MOTPEITHOCTA COOPKHU
MaIlUH?

66.HazoBuTe MyTH TOBBIIICHHS KECTKOCTH TEXHOJIOTHYECKON CHCTEMBI?

67.YT0 MOHMUMAIOT IO/ CKPBITOM 6a30ii?

68.Kakue mokazaTenu UCIOIB3YIOT TSl OIIEHKH Ka4eCTBA MAITUHBI?

69.OcHOBHBIC YeThIpE BUIa IIOBEPXHOCTEH, ONpeaeiseMble UX (PYHKIIMOHATBHBIM

Ha3HAYCHHUEM.

70.Kakue MeTopl MCTIONB3YIOT I ONpEeNIeNICHUs TToKa3aTelield KauecTBa MPOayKIIUH?
71.Kakue 6a30Bbie TOBEPXHOCTH 00PA3yIOT CXeMy Oa3UpOBaHUS MO TPEM IIIIOCKOCTSIM?
72.Kakyto (yHKIIMIO BBITIOJIHSET B pa3MEPHOM IIEMU 3BEHO KOMIIEHCATOP?

73.B kakoM 00111eM BHJIe MOYKHO TIPEACTABUTh MOTPEITHOCTH 00pabOTKM?

74.Ha3oBuTE OCHOBHBIE ITyTH COKPAIICHUS TTOTPEITHOCTH YCTAHOBKH ?

75.Kakue MeTo/Ibl OnpeiesIeHUs 0KUIaeMO CyMMapHOU MOTPEIIHOCTH 00pad0OTKU
WCITOJIB3YIOT B TEXHOJOTUN MAITUHOCTPOCHUS?

76.Kax mpoBosAT oTpabOTKy M3/AETUi Ha TEXHOJIOTHYHOCTH M KAKOBA €€ 1EeNb?

77.Kak onpenemnstoT MTYyYHOE U MTYYHO-KATBKYJISIIHOHHOE BpeMs?

78.UT0 BXOIWT B MOATOTOBUTEIHHO-3aKITIOYUTEIIHFHOE BpeMs?

79.Kax onpenenuts K03hOUITMEHT 3arpy3Ku 000pyA0BaHHS?

80.Kaxk ncronb3yoT CTaTUCTUYECKHUE METO/IbI I UCCIEA0BaHUS TOUHOCTH 00paboTKU
U OTIPEJICTICHUS] CYMMApHOUN MOTPEITHOCTH?

81.Yto Takoe xectkocTh cucteMbl CIIN3 u kak oHa BIUsSET HA TOYHOCTH 00PaOOTKH?

82.B yem CyIIHOCTh LIEMHOT0 U KOOPAWHATHOTO 33/1aHHsl TOYHOCTH MAIIUH?

83.HazoBuTe myTH MOBBIICHHS KECTKOCTH TEXHOJIOTHUYECKON CHCTEMBI?

84.Kakue TepMUHBI U OTIpeIeTICHHS MIEPOXOBATOCTH MOBEPXHOCTH YCTAHABINBACT
I'OCT 25142-82?

85. Kak onpenensitor MUHUMaJIbHBIN NPUITYCK Ha 00pabOTKYy?

86.B dyem cmpic mpsaMoi 1 00paTHOM 3a7a4u pa3MEpHOTO aHaIn3a’?

87.HazoBuTe OCHOBHBIE MTyTH COKPAIIICHUS 3aTpaT Ha MaTepual.

88.1To kaxoit popmyiie pacCUUTHIBAIOT TPEOyEeMO€E KOJUYECTBO MPOU3BOICTBEHHBIX
paboumnx?

89.Kakue pakTopbl OKa3bIBalOT BIMSHHE HA KA4€CTBO 00pabOTaHHOW MOBEPXHOCTH?

90.HazoBuTe cOCTaBIAIONINE IITYYHOTO BpEMEHU?

91.B 4eMm CyIIHOCTh TEXHUYECKOTO HOPMHUPOBAHUS IO YKPYITHEHHBIM HOPMaTHBaM?
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[Ipunoxenue 4
Cnmcok 3Kk3aMeHAIlMOHHBIX BOIPOCOB 10 NMPOQHII0
«TexHoJOrMYecKNii MHKMHUPHUHI B 00pa0oTKe MATEePUAJIOB IABJICHHEM

[TonsiTue Ten3opa.

Meroabl  AKCIIEPUMEHTANBHBIX — UCCIeAOBaHUN  (yHIAMEHTAIbHBIX  CBOMCTB
nehopMHUPYEMBIX METAJUIOB U CILJIAaBOB

Knaccudukanus 4YMCIEHHBIX METOJOB pEIICHUS 3a7ad YIPYTrOIUIACTUYHOCTH U
TEIJIONPOBOHOCTH.

[1nacTUYHOCTB: OnpeiesIeHue, OCHOBHBIE XapaKTEPUCTUKH.

OKCIEepUMEHTAIBHOE UCCJIEIOBAHUE CBOWCTB JIe(POPMUPYEMBIX METAJIOB H
CIUIABOB: METO/IbI UCCIIEIOBAHUS

ToyHOCTH  pe3yibTaTOB  MOJAEIHMPOBAHUSA: YEM  ONPENEISAETCS, OCHOBHBIE
rapaMeTpbl?

@u3nYeCcKre OCHOBBI MJIACTUYECKON Ae(OpMALINH

Hanpspxkenust: onpeneneHue, TEH30p HAIPSIKEHUMN.

OcoOeHHOCTH KOBKM U INTAMIOBKHU IIBETHBIX METAJIOB, BBICOKOJETUPOBAHHBIX
CTajel U CIeHHAIbHBIX CIIJIABOB

Crioco0Obl BEICOKOCKOPOCTHOTO J1I€OPMUPOBAHUS

Jedopmanus: onpeneneHne U Gu3NIecKoe 00bsICHEHNE

Oco0EHHOCTH U3rOTOBIICHUS MOy PaObpUKATOB U MOKOBOK HA CIIECIIMATIM3UPOBAHHBIX
MaIlInHaxX, aBTOMaTax v JIUMHUAX

[IITamMmnoBKa B MEIKOCEPUUHOM IPOU3BOJICTBE: MPUMEHSEMBbIE TEXHOJOTHUH U HUX
OCOOEHHOCTH.

VYcnoBrue MIACTUUHOCTH U CBS3b MEXKIY HaNpsDKEHUsIMHU, AedopManusMud U
CKOPOCTSIMH JiepopMaIiuu.

[[ITamMmnoBka Ha TOPU3OHTAIBHO-KOBOUHBIX MamuHax (I'KM): peanuzyemsblie
TE€XHOJIOTUU, OCOOEHHOCTH KOHCTPYKIIMA UHCTPYMEHTA.

Ponp CAIIP B 00paboTke matepuanoB aaBieHueM (OMJI) B 3aroTOBUTEIBLHOM U
MeTaJLTyprudeckom npounsBoacteax. Kpaesas 3agaua OM/I.

OcHOBHBIE MaTeMaTUYECKUE MOJENHN Je(POPMUPYEMOTO TBEPAOTO TENa
Oco0EeHHOCTH MITAMIOBKY HA THAPABINYECKUX M BUHTOBBIX IIpeccax
Knaccudukanys 4YucIeHHBIX METOJOB pEIICHUS 3a7a4 YIPYTOIUIACTHYHOCTH U
TEIIONPOBOAHOCTH.

KonrtakTHOE TpeHue npu 00paboTKe JaBICHUEM

[IITamMmoBKa Ha KPUBOIIMITHBIX TOPSYCIITAMIIOBOYHBIX IMPECCax

Mertoapl onpeneneHus 1epOopMUPYIOIINX CHUJI B padOTHI AedopManiuu

To4YHOCTB pe3yJIbTaTOB MOJIEIUPOBAHMUSI.

AHanu3 oneparuii JIMCTOBOM IITAMIIOBKU: BBITSIKKA U (DOPMOBKA.

TexHoJIOTHS KOBKM M TOpsSiYed IITaMIOBKH: OCHOBHBIC OIEpallud, MPUMEHIEMOE
obopynoBanue, oopabaTbiBaeMble MaTepHaiibl, 0COOCHHOCTH TEXHOJOTHH.
DOpMOU3MEHSIONIME OMNepaluu: OTOOPTOBKA — CXEMbl BBINIOJIHEHUS, pacyer
pa3MepoB 3ar0TOBKHU.

[InacTUYHOCTB: ONpeaeIeHrne, OCHOBHBIE XapAKTEPUCTUKH.
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CrnenuanbHble TEXHOJIOTHMM OOpa0OTKM JIMCTOBBIX MAaTEPHAJIOB JIaBJICHHUEM:
BaKyyMHas (TrazoBas) (opMOBKa

CnenuanbHble TEXHOJOTMU OOpaOOTKM JIMCTOBBIX MATEPHUAIOB JIABJIICHUEM:
IITAMITIOBKA 3JJaCTUYHOM CPENOH,

DopMOU3MEHSIIONTUE OTIEPAIlUN: BBITSKKA eTalielt 0e3 (praHIia, BEITSKKA JEeTaleH ¢
(aHIIeM — CXEMBbI BBIIOJTHEHHS], pACYET pa3MEPOB 3aTrOTOBKH.

AJMTUBHBIE TEXHOJIOTMU W BO3MOXKHOCTh MX KOMOMHUPOBAHHS C H3BECTHBIMU
TEXHOJIOTUSIMM  TPOM3BOJICTBA:  JMUTEHHBIMU  TEXHOJOTHUSMH, CBapOYHBIMU
TE€XHOJIOTUSIMH, TEXHOJIOTHAMU pe3aHus, TexHosorusiMu OM/I.

Mertoabl OLICHKHU pa3pyleHus 1ehOpMUPYEMBIX MaTEPHAIIOB

CneuuaiibHble TEXHOJIOTMM OOpaOOTKM JIUCTOBBIX MAaTEpHAOB JaBJICHHUEM:
AJEKTPOMArHUTHAsI 1 MarHUTHO-UMITYJIbCHAs IITAMIIOBKA

MeTtonbl AKCIEPUMEHTAIBHBIX HCCIICIOBAHUM IUIACTUYECKUX CBOICTB
neopMUpPyEMBIX METAJIOB U CILIABOB.

O6opynoBanue v IpUOOPHI JIJIs1 UCCIICIOBAHUS TIIIACTUYHOCTH.

TexHoJIOrusl KOBKH U TOpsTYEi ITaMITOBKH (0OOIIHE MOJI0KEHMS)
DOpMOU3MEHSIOLIME ONEepaliu: 00KUM U pazjlaya TPyOUaThIX 3arOTOBOK — CXEMBbI
BBITIOJTHEHUS, PACYET TEXHOJIOTMYECKON CHJTBI.

B ueM pazHuiia MexIy yrnpyroi, miacTU4ecKoi 1 BsA3KoM nedopmariue.
[IpakTHyeckoe NPUMEHEHUE KOMIIBIOTEPHOTO MOJIEIMPOBAHUS TPU PEUICHUU
UCCIIENOBATEIbCKUX U MHKEHEPHBIX 3a7a4.

Meroapl OIEHKHA pa3pylieHus: AeQOpMUPYEMbIX MaTEpPHAIOB IIPU  XOJOIHOMN
nedopManuu

KpaeBas 3amadya oOpabOTKM METAJJIOB JABJIEHUWEM: JBE BO3MOXKHBIC MOCTAHOBKHU
3a/1a4M, TUITBI TPAHUYHBIX YCIOBUH.

AJITUTUBHBIE TEXHOJIOTUM U BO3MOXKHOCTh MX KOMOWHHUPOBAHHUSI C HM3BECTHBIMU
TEXHOJIOTUSIMU  TIPOU3BOJICTBA:  JIUTEHHBIMU  TEXHOJOTHUSIMH,  CBapOYHBIMU
TEXHOJIOTUSIMH, TEXHOJIOTUSAMHU pe3anusi, TexHoaorusmu OM/I.

Metoapl OLEHKH pa3pylieHus JIe@opMHUpyeMbIX MaTepUaloB TMpU Topsuei
nedopmanuu

CrnenuaibHble TEXHOJIOTMM OOpaOOTKM JIUCTOBBIX MAaTEpPHAIOB JIAaBJICHHUEM:
AJEKTPOMArHWTHAsE 1 MarHUTHO- UMITYJIbCHAS IITaMIIOBKA

['unpaBnuyeckue mpecchl: KOHCTPYKTHBHAS CXE€Ma WCIOIHEHHUS, OCOOCHHOCTH
BBITTOJTHEHUSI TEXHOJIOTUN IITAMIIOBKH.

TemnepaTypHbIi PEKAM KOBKH Y IITAMIOBKU. BUJIBI 11e4el, MPUMEHSIEMBIX B IIEXaX
JUIsl HAarpeBa 3aroTOBOK U MHCTPYMEHTA.

Toueunsie nedexTsl B KpucTamiax. JIBuKeHUE TOUCYHBIX TEPEKTOB.

Oco0eHHOCTH KPUBOIIUITHBIX MAIIUH Pa3IMYHOTO TEXHOJOTHYECKOI0 Ha3HAUCHMUS:
MAaIllMHbl JJISl JIUCTOBOM IITAMIIOBKH, MAIIMHBI JIJI Pa3JCIUTEIIbHBIX OIepalui,
MAaIIWHBI JJ1s1 TPOKATKH

Oco0EHHOCTH MHOTOONEPALMOHHON BBITSDKKU neTaned ¢ ¢uaniem. OnpeneneHue
TUaMEeTpPOB U BBICOT moaydadpukaroB. OxapakTepuszyite 000pyJaoBaHUE,
BO3MOKHOCTH KOTOPOT'O MO3BOJISIIOT MPUMEHSITh MHOTOOTIEPAIIMOHHYO BBITSIKKY.
Jlnarpamma pekpuctam3aunu. JJuHaMu4yeckas peKpuCcTaLUIA3alusl.
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CAIIP, xOMIBIOTEPHOE MOJAEIMPOBAHUE W MPOTOTUIUPOBAHHE B COBPEMEHHOM
MIPOMBITIUICHHOCTH (CTIeIaIH3aIus: 00padoTKa JIMCTOBBIX MAaTEPHUAJIOB TaBICHUEM )
Kakue onepauum BXOASIT B TEXHOJOTMYECKHMM  MOPOLIECC  IPOU3BOACTBA
XOJIOJTHOKATAHOW JTUCTOBOM CTaI?

Metonpl UCHOBITAHUA JUCTOBBIX MarepuanoB. VicmblTaHue Ha OJIHOOCHOE
pPaCTsKEHHUE, UCIIBITAHUE IO METOAY DPHUKCEHA.

OcoOEHHOCTH KPUBOIIMITHBIX MAIIMH Pa3IMYHOrO0 TEXHOJOTUYECKOr0 HAa3HAUCHUS
(pa3menurenbHble omnepamuu, (GpopmMooOpazylolue ornepanun): KOHCTPYKTHUBHBIC
CXEMBbI UCITOJIHEHHUSI, 00JIACTH PUMEHEHHUS

BBICOKOCKOPOCTHBIE  METObI  JINCTOBOW  INTAMIIOBKH: CYLIHOCTh IIpolecca
IITAMIIOBKM B3PBIBOM, OCOOEHHOCTHM M HejocTtarku. Ha kakoM o6opyaoBaHuM
BO3MOKHO MPUMEHSTH JAHHYIO TEXHOJIOTHIO?

OTtnuyuTenbHble 0COOCHHOCTH KPUBOIIUITHBIX MAIINH, UX CTPYKTYpHas cxema
Kakue onepauum BXOASIT B TEXHOJOTMYECKHM  MOPOLIECC  MPOU3BOACTBA
XOJIOTHOKATaHOU JTUCTOBOM cTanu? Kakue ncxogHele MaTepuabl UCIOIb3YIOTCS.
[lmacTuueckas yCTOMUMBOCTD MPU PACTSKCHUU.

[IITaMnoBka B MEJIKOCEPUIHOM MPOU3BOJICTBE: MPUMEHSAEMBIE TEXHOJIOTUA U HX
0COOEHHOCTH

Oco0EHHOCTH MHOTOOTEPAITMOHHON BBITSKKH JeTanei 6e3 dnanna. Onpeenenue
IMaMeTpoB U BbicoT nonydadpukaroB. Oxapakrtepusyiite 000pya0BaHUE,
BO3MOXXHOCTH KOTOPOTO MO3BOJISIOT PUMEHATH MHOTOOIIEPALIMOHHY O BBITSIKKY .
Hanpsxkennoe cocrosiHue B Touke. [IoHATHE O TEH30pE HANIPSKEHUS.

[IpokaTHbie cTaHbI: 00JACTh MPUMEHEHUS, KOHCTPYKTUBHBIE CXEMBbI UCTIOTHEHUS
CxeMbl oTpe3ku nuctoBoro metamwia. Cuna orpe3ku. Bwribop u BiausiHue yria
HAKJIOHA HOXAa Ha CWJIY U IIOCKOCTHOCTBH IOJIOCHI IIPU OTPE3KE HA TUIbOTUHHBIX
HOXKHHIIAX.

Crtpoenue meTtamoB. JlepeKTbl KpUCTAIITNYECKON PEIIETKH.

CnemnuanbHble TEXHOJIOTUM O00pabOTKM JIMCTOBBIX MaTEpUAOB JaBJICHUEM:
BakyyMmHas (razoBasi) (OpMOBKa

Bonouenue. CymHocTh Tmporecca, 00J1aCTh NPUMEHEHHs, TEXHOJOTHYECKUE
0COOEHHOCTH, IPUMEHsIEMOE 000PYI0OBaHUE

KpuBsie ynpouHeHns. AOIpOKCUMALINS KPUBBIX YITPOUHEHMUS.

Kakue onepauuu BXOASIT B TEXHOJOTMYECKMM  MPOLIECC  ITPOU3BOACTBA
X0JIOJHOKATaHOM JIncToBOM cTtanu? Kakoe 000pyaoBaHNE UCTIONB3YETCS.
HedbopmupoBanHoe cocTosiHue B Touke. [lonsTre o TeH3ope nedopmaruii.
CrnenuanbHble TEXHOJOTHHM OOpaOOTKH JIMCTOBBIX MATEPHUAJIOB JAaBJICHUEM:
AIEKTPOMArHUTHAsI 1 MarHUTHO-UMITYJIbCHAsI IIITAMIIOBKA, POTALIMOHHASI BBITSAKKA.
Oco0eHHOCTH KPUBOIIUITHBIX MAIIUH Pa3IMYHOTO TEXHOJOTHYECKOI0 Ha3HAUCHMUS:
MAILUHBI JJIs1 Pa3/IeIUTEIbHBIX OTIEpaLIHil.

OcoOEHHOCTH KPUBOIIMITHBIX MAIIUH Pa3IMYHOTO TEXHOJOTHYECKOIO0 Ha3HAYCHUS:
MAaIWHBI JJ1s1 TIPOKATKHU.
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[Ipunoxenue 5

Chnucok IK3AaMECHAIITUOHHBIX BOIIPOCOB HpO(l)I/IJIIO
«AJJIMTHBHOE NIPOM3BOJACTBO»

[IpuBenuTe TpUMEpPHl BO3MOXXHOTO NPUMEHEHUS aJJAUTUBHBIX TEXHOJOTUN IS
U3TOTOBIICHUS  M3JeNUM U3  (OTOMONMMEPHBIX  MaTEpPHANIOB; TMEPEUUCITUTE
PEUMYIIECTBA U HEJJOCTATKU U3JICTUH.

Knaccudukanus TpaAUIIMOHHBIX TEXHOJIOTHI MacCOBOTO MPOU3BOCTBA

Pons CAITP (CAD u CAE-niporpammsl) Mpu pellieHur TEXHUYECKUX 3a7a4
[IpuBeauTe TpuUMEpPhl BO3MOXKHOIO MHPUMEHEHHS AJAUTUBHBIX TEXHOJIOTHUH JIs
W3TOTOBJICHUSI M3JICTUNA W3 TEPMOIUIACTUKOB; TMEPEUUCIUTE MPEUMYIIecTBa U
HEIOCTAaTKH U3IEIUN.

TexHosorust pe3anus (J1e3BUHHON 00pabOTKHM): OCHOBHBIC OINEpallid U UX KpaTKas
XapaKTepUCTUKA

Knaccudukanus 9uciIeHHBIX METOJOB pelieHus 3amad, jJekamux B ocHoBe CAE-
nporpamm

[IpuBenuTe mpuMepbl BO3MOKHOTO NPUMEHEHUS AJJIMTUBHBIX TEXHOJIOTHUWA IS
U3TOTOBJIEHUS  U3AEIWA U3  METAUIMYECKUX  MOPOIIKOB,  MEPEYUCIUTE
IPEUMYIIECTBA U HEIOCTATKU U3ICIIHA.

TexHOoJIOrus TUThS: OCHOBHBIE BUBI U UX KPATKasl XapaKTepUCTHKA

CoBpeMeHHbBIE TPOTPaMMHBIE KOMIUIEKCHl I MOJEIMPOBAHUS  AJJUTHUBHBIX
TE€XHOJIOTUU

[IpuBeauTe mpuUMEpbl BO3MOXKHOIO MPUMEHEHMS aJAUTUBHBIX TEXHOJIOTHUH s
W3TOTOBJICHUS U3CINI U3 TOJUMEPHOTO MOPOIIKA; IEPEUYUCTUTE NPEUMYIIECTBA U
HEIOCTAaTKH U3IEIUN.

TexHoJIOTHsl CBapKU: OCHOBHBIC BUJIBI U UX KpaTKasi XapaKTepUCTHKA.

Tunosas ctpykrypa CAE-mporpamMmer

[IpuBeauTe TpuUMEpbl BO3MOXKHOIO MPUMEHEHHS aJJAUTUBHBIX TEXHOJIOTHUH s
U3TOTOBJIEHUS W3HEJNHI M3 MECYAHOIO MOPOILKA; MEPEUHUCINTE MPEUMYIIECTBA U
HEJIOCTATKH U3JICIIUM.

Texnonoruss 00paOOTKM  JaBJICHHEM: OCHOBHBIE BHUIbI M HUX  KpaTKas
XapaKTEepUCTHKA.

Knaccudukanus (ASTM) agmuTUBHBIX TEXHOJOTHUN C KPATKOW XapaKTePUCTUKOU
KaXXJ01 TEXHOJIOTHUH.

Knaccudukanus (I'OCT) agauTUBHBIX TEXHOJIOTHH C KpPaTKOW XapaKTEPUCTHUKOMN
Ka)KJI0M TEXHOJIOTHH.

TexHonoruss aOpa3uBHOM O0OOpaOOTKH: OCHOBHBICE BHUJBI M WX KpaTkKas
XapaKTepUCTUKA

Mecto mnporpaMMHOro oOecredeHus B aJJUTUBHOM TPOU3BOJICTBE: THUIIbI
NPUMEHSIEMBIX ~ TIPOrpaMM, WX  OCOOCHHOCTH, TPHU OCHOBHBIX  (YHKIIMH
IPOrPaMMHOT0 00ECTICUCHUS
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AUTUBHAS TEXHOJOTHS: ONIPEACIICHNE, HEOOXOMMBIC YCIIOBHSI IJIsl TPAKTUYECKON
peanuzaiuu, BO3MOKHbIE 00J1aCTH TPUMEHEHUS

DU3NKO-MEXaHUUECKUE METO/IbI UCCIIEA0OBAaHUS CBOMCTB MaTepUalioB

YcnoBHas ontumm3aius. YTo Takoe GYHKITUS TSI U [IeJIeBbIe 3HAYCHUS ?
Texnonorus SLA: kpaTkoe oOmHMCaHWE TEXHOJOTHUH, MPHUHIIMIHAIBHAS CXeMa
peanu3anuu, o0JacTh IPUMEHEHUS

TexHo0THSs 3IEKTPOIPO3UOHHON 00paOOTKU: MPUHIIMIIHAIIbHAS cXeMa 00pabOoTKH,
OCHOBHBIE PEXXUMBI 00PaOOTKHU.

Pons CAIIP B agqiUTUBHBIX TEXHOJIOTHAX.

Texnonoruss SLS: kpaTkoe omnucaHuEe TEXHOJIOTMM, NPUHIMIHAIIBHAS CXema
peanu3anuu, o0JacTh IPUMEHEHUS

Merammmueckue CIUIaBbl - Oompeaenenne, kinaccuukanus u chepsbl MPUMECHEHHS B
OTPACIISIX MPOMBIIIEHHOCTH

TexHonorust pesanus (Jie3BUMHOM 00paboOTKuM): oOpabaThiBaeMble MaTepHUAIbI,
00J1acTh MPUMEHEHUS TEXHOJIOTUH, OCHOBHBIC MPEUMYIIIECTBA

Texnonorus SLM: kpaTkoe ommMcaHWE TEXHOJOTHH, TNPUHIUMHAAIBHAS CXeMa
peanu3anuu, o0JacTh IPUMEHEHUS

CoBpeMeHHbIE NPOrpaMMHBIE KOMIUIEKCHI JUIsl MOJATOTOBKHA  JAHHBIX IS
aJAUTUBHBIX TEXHOJIOTUI: KpaTKas XapaKTepUCTUKA MPOTPAMM.

Texnonorus EBM: kpaTkoe omnucaHue TEXHOJOTWH, NPUHLMIUAIBHAS CXeMa
peanu3anuu, 00JacTh IPUMEHEHUS

Texnonorus pezanus (Je3BUIHHON 00paOOTKM): OCHOBHBIE ONEpalliy, IPUMEHSIEMbIC
IIPU U3TOTOBJIEHUN TEXHOJIOTUYECKOW OCHACTKHU.

besycnoBnas ontumuzarusi. Yto Takoe QPyHKITUS 1IEIH U 11eTIeBbIe 3HAYCHUs?
Texnonoruss MJM: kpaTkoe omnucaHue TEXHOJOTHUU, TPUHIUIHAIBHAS CXeMa
peanu3anuu, o0JacTh NIPUMEHEHUS

[TonuMepHbie MaTepualsbl - onpeeaeHue, 0COOCHHOCTH CTPYKTYPhI U CBOMCTB.
TexHomnorus abpa3zuBHON 00paOOTKU: OCHOBHbBIE BU/IbI IPUMEHSIEMOT0 adpa3uBa
Texnonoruss PolyJet: kpaTkoe omnucaHue TEXHOJIOTHMH, MPUHIMIUANIBHAS CXeMa
peanu3auuu, 00JacTh IPUMEHEHUS

Knaccudukanuys nonmMepHbIX MaTeprasoB.

TexHOoJIOrusl TUThSI N0 BBIKUTAEMBIM MOJIETISIM: OCHOBHBIE BHJBI U MX KpaTKas
XapaKTEepUCTHKA.

Texnonoruss DODJet: kparkoe omucaHue TEXHOJOTUM, MPUHIMIHAIIbHAS CXema
peanu3anuu, 00JacTh MPUMEHEHUS

TexHoJIOrusl CBapKU TPEHUEM: OCHOBHBIEC BUBI U UX KpaTKasi XapaKTepPHUCTHKA.
AJMTUBHBIE TEXHOJIOTUU W BO3MOXKHOCTh WX KOMOWHUPOBAHHS C W3BECTHBIMH
TEXHOJIOTUSIMU  TIPOM3BOJICTBA:  JIUTEHHBIMU  TEXHOJOTHUSIMH,  CBapOYHBIMU
TEXHOJIOTHUSMH, TEXHOJIOTUAMU pe3aHusi, TexHosorusimu OMJI.

Texnonoruss DLP: kpaTkoe omnucaHue TEXHOJIOTUH, MPUHIMIHAIBHAS CXeMma
peanu3anuu, 00JacTh NPUMEHEHUS

OlLieHKa TOYHOCTU PE3yJIbTATOB KOMITBIOTEPHOTO MOJICIIMPOBAHUS ¢ TIPUMEHECHHEM
CAE-nporpamm.



44,

45.

46.

47.

48.

49,
50.

ol

52,

53.

o4,

55.

56.

S7.

58.

99.

60.

61.

62.

63.

64.

39

Texnonoruss FDM: kpaTkoe omnMcaHue TEXHOJOIMH, NPUHLUIIHAAIBHAA CXeMma
peanu3anuu, o0JacTh NPUMEHEHUS

DKCHEepUMEHTAIIBHOE HUCCIEA0OBAaHUE MEXAaHUYECKUX CBOMCTB METAJJIOB M CIUIABOB:
METO/bI UCCJIEI0BAHUSI, OCOOCHHOCTU UX MPUMEHEHHUS.

CoBpeMeHHbIE MPOTPAMMHBIE KOMIUIEKCHI ISl MMHUTAIMOHHOTO MOJEIUPOBAHHUS
aJIUTUBHBIX TEXHOJIOTUI

Texnonorus LOM: kparkoe omnucaHue TEXHOJOTUM, NPUHLMIHAIIBHAS CXema
peanu3anuu, 00JacTh IPUMEHEHUS

Texnonoruss nuTha: oOpabaTbiBaeMble Marepuaibl, 00JIACTh TMPUMEHEHUS
TE€XHOJIOTUU, OCHOBHBIE MTPEUMYIIIECTBA.

Tunosas ctpykrypa CAD-nporpaMMsl Ajisi TPEXMEPHOTO MOJIETUPOBAHMUS.
Texnonoruss DMD: kparkoe omnucaHue TEXHOJOTMHM, NPUHIMIHUAIbHAS CXEMa
peanu3anuu, 00JacTh TPUMEHEHUS

TexHonoruss cBapku: oOpaOaTbiBaeMble Marepuaibl, 00JaCThb NPUMEHEHHUS
TE€XHOJIOTUH, OCHOBHBIE ITPEUMYILIECTBA

Texnonorus CJP u 3DP: kpaTkoe omucaHue TEXHOJIOTUHU, IPUHIUITHANIBHAS CXeMa
peanu3anuu, o0JacTh IPUMEHEHUS

OKCIEPUMEHTAIIBHOE UCCIEA0BAHUE MEXAHUYECKUX CBOMCTB METAJUIOB M CIUIABOB:
METOJI PACTSKEHMs, NPUHLMIMAIBHAS CXeMa JAaHHOTO METOJa, ONMCAHHUE
XapaKTEepPHBIX TOUEK UHJIMKATOPHOMN UarpaMMBl.

TexHnonoruss 00pabOTKM JaBlieHUEM: OOpabaThiBacMble MaTepualbl, 00J1acTh
IPUMEHEHUS TEXHOJIOTUH, OCHOBHBIE IPEUMYILECTBA

Texnonorus DMLS: kpaTkoe omnucaHue TEXHOJOIMM, NPUHIUMNHAIBHAS CXema
peanuzanuu, o0JIacTb MPUMEHEHUS

AJIUTUBHBIE TEXHOJIOTMU W BO3MOXKHOCTh MX KOMOMHUPOBAHHS C H3BECTHBIMH
TEXHOJIOTUAMH  MPOU3BOJCTBA:  JIUTEHHBIMM  TEXHOJIOTHSIMH,  CBAapOYHBIMHU
TEXHOJIOTUSIMHU, TEXHOJIOTHSMHU pe3anusi, TexHosgorusimu OM/I.

Texnomorus SGC: kpaTkoe oOmNHMCaHWe TEXHOJOTMH, TPHUHIMIIMAIBHAS CXeMa
peanu3auuu, o0JacTh IPUMEHEHUS

DKCNepUMEHTAIBHOE HUCCIEA0OBAHUE MEXAHUYECKUX CBOMCTB METANIOB U CIIABOB:
METO/J] PacCTsKEHHUsI, IPUHIMIHUAIIbHAS CXeMa JAHHOTO METO/ia, TUIIbI 00pa3LoB.
TexHonOTHSL DJIEKTPOXUMHUYECKON 00padoTKU: (DUUKO-XUMUYECKass CYIIHOCTb,
BUJIbI 00pabOTKH

Texnonorus LCD: xpaTkoe ommcanwe TEXHOJOTHH, TPUHIMIAAIBHAS CXeMa
peanuzanuu, 00JIacTb MPUMEHEHHUS

DKCHEpUMEHTAIIBHOE HCCIEA0BAHUE MEXAHUYECKUX CBOMCTB METAUIOB MU CIUIABOB:
METOJ OLIEHKH TBEPJOCTH, IPUHUMUITAAIBHBIE CXEMBI JJAHHOIO METOA.

[IpumeHeHne u3aennii NoNy4YEeHHBIX C IPUMEHEHUEM AIMTUBHBIX TEXHOJIOTHN. 1 11e
Y KaK OHM UCIOJIb3YIOTCS?

Texnonoruss CDLP: kpaTkoe omnucaHue TEXHOJOTHH, MNPUHIUIIHAIBHAS CcXeMa
peanu3anuu, 00JacTh NPUMEHEHUS

DKCnepUMEHTAIbHOE UCCIEA0OBAaHINE MEXAaHMYECKUX CBOMCTB METANIOB U CIIABOB:
METOJ PaCTSKEHUS, IPUHIIMIHAIIbHASI CXeMa JaHHOTO METO/1a, THUIIbI 00pa3IoB.
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Hcxognble naHHbIE A1 TOMYYEHUS M3AETUN C HMCHOJIb30BAaHUEM TEXHOJOTHIA
aJAIUTUBHOTO MPOMU3BOACTBA. OOIIME MPUHUMUITBI POEKTUPOBAHUS HOBOTO M3ETHS
C UCIOJIb30BAaHUE JTAHHBIX TEXHOJIOTHI.

Texnomorus LENS: kpaTkoe ommcanue TEXHOJOTMM, NPUHLUIUAIBHAS CXeMa
peanu3anuu, o0JacTh NPUMEHEHUS

DKCHepUMEHTAIBHOE HCCIEA0OBAaHNE MEXAaHUYECKUX CBOMCTB METANIOB U CILJIABOB:
METOJI PACTSKEHUs, MPUHIMIHMAIBHAS CXeMa JaHHOTO MeETOja, OIKHCaHUe
XapaKTEPHBIX TOYEK MHIUKATOPHOU TUATPAMMBbI.

['ubpunHbple NPOW3BOACTBEHHBIC TEXHOJOTHHM (HAIJIaBKa U MEXaHOOOpaboTKa):
PA3HOBUIHOCTH, MPUHIIUII JEHCTBUS, BO3MOKHOCTH MPOIECCOB.

Texnonoruss NPJ: kparkoe omnucaHue TEXHOJOTHUH, TNPUHLIUNHUAIBHAS CXeMa
peanu3anuu, o0JacTh NPUMEHEHUS.

DKCNEepUMEHTAIBHOE UCCIEA0OBAHUE MEXAHUYECKUX CBOMCTB METANIOB U CIIABOB:
METO/1 C)KaTus, MPUHIMIHAIbHAS CXeMa JAHHOTO METO0/1a, TUIIbI 00pa3LOB.
TexHuko-s3koHOMHUECKOe OOocHOBaHue mnpoekta (TDO): HazHaueHWE, OCHOBHBIE
pazzienbl U KpaTKasi X XapaKTepUCTUKA.

Texnonorus EBAM: kparkoe omnmcaHve TEXHOJIOTHMH, NPUHIMIHAIbHAS CXema
pean3anuu, 001acTb IPUMEHEHUS.

DKCIIEpUMEHTAJIBHOE HCCIIEOBAHUE MEXaHMYECKHX CBONCTB KOHCTPYKIMOHHBIX
MaTepuajioB: METOJ paCTSDKEHHUS IWIMHAPUYECKUX  CIUIOHIHBIX  00pasloB,
OIpeJeICHUE Mpeieia TEKYUYEeCTH U YCIIOBHOTO IIPENieia TEKYYECTH.
Knaccugukanus 0CHOBHBIX CUCTEM aAMTUBHOTO IIPOU3BOCTBA.

Texnonorus LOM: kpaTkoe omnucaHue TEXHOJOTMH, TNPUHIUNHAIBHAS CXeMma
peanu3anuu, 001acTb IPUMEHEHUS.

DKCnepUMEHTAIBHOE HUCCIEIOBAaHUE MEXAHUYECKUX CBOMCTB METAJJIOB M CIUIABOB:
METOJ CXKAaTHsl, MPUHLUUIHUAIIbHASA CXE€Ma JAHHOTO METO/a, OMMCAHUE XapaKTEPHBIX
TOUYEK WHIMKATOPHOU JTUATPaAMMBI.

Ponms CAITP (CAD u CAE-mporpamMmbl) MpH peIIeHWH TEXHUYECKHX 3a7ad B
00J1aCTH aJIIUTUBHBIX TEXHOJIOTUH.

Texunomorus DLP (MovingLight, Prodways): kpaTkoe omnmcaHue TEXHOJIOTHH,
NPUHLKIIMAIBHAS CXeMa peanu3aluu, 00JacTb MPUMEHEHHUS

DKCrepuMEHTAIbHOE MCCIEA0BAHNE MEXaHUUECKUX CBOMCTB METAJUIOB U CILIABOB:
METO/J] OLIEHKH TBEPAOCTH 110 bpHuHeIt0, NpUHIMNHAIbHAs CXeMa JaHHOTO METO/1a.
TexHonOTHSL DNEKTPOXUMHUYECKON 00padoTKu: (PU3UKO-XUMUYECKass CYIIHOCTb,
KpaTKasl XapaKTepUCTHUKA 3JIEKTPOXUMHUYECKOTO CTaHKa.

Texnonorus SDL (aa nmpumepe kommaanu MCOr): kpaTkoe onrcaHue TEXHOJIOTHH,
NPUHLIMIIHATIbHAS CXeMa peau3aluu, 00J1acTh MPUMEHEHUS

DKCnepuMEHTAIBHOE UCCIEIOBAaHUE MEXaHUYECKUX CBOMCTB METAJUIOB M CIUIABOB:
METOJ1 OLIEHKH TBEPJOCTH 10 BUKKepCy, MPUHIMITMATIbHAS CXeMa IaHHOTO METO/a.
TexHonoruss JUThS B CUIUMKOHOBYIO (opmy: oOpabaTbiBaeMble MaTepHabl,
TE€XHOJIOTUS U3TOTOBJICHUS (POPMBI

Texnomorus Magnet-o-Jet (wa mpumepe kommanmm Vader Systems): kparkoe
OMKCaHUe TEXHOJIOTHH, IPUHIMITMATIbHAS CXeMa pean3aliu, 00J1acTh MPUMEHEHUS
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DKCNEpPUMEHTAIIBHOE UCCIEA0OBAHUE MEXAHUYECKUX CBOMCTB METAIOB U CIUIABOB:
MeTOJ OLlleHKH TBepAaocTH no [lopy, npuHiunuansHas cxeMa JaHHOIO METO/IA.
TexHomorus JUTHS MO BBILIABISIEMBIM MOJEISAM: 00paldaThiBaeMble MaTEpHUAIbI,
TEXHOJIOTHS U3TOTOBIIEHUS (DOPMBI.

[loHATHE «MMUTALIMOHHOE MOZEIUPOBAHUEY»: NPUBEAUTE OIPEACIECHUE; MOSICHUTE
0COOEHHOCTH MPOBEICHUS.



