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AnHOTaIMs paboyer mporpaMmbl JUCHHUILIAHBI

MamuHbI M arperatbl MeTAJNJIYPru4eCKoOro
IPOU3BOACTBA

3akpeneHa 3a noxapasaeneHueM Kadenpa MeTamryprudeckux TexHooruit u obopynosanuns (HoBorponmkuii drmian)
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IIpodwis

Ksamuduxauus Bakanasp

®dopma o0yueHust 3a04Has

OO0mast TPyA0EMKOCTb 10 3ET

Yacos 1o yueOHOMY TUTaHY 360 @®opMBI KOHTPOJISL HA Kypcax:
B TOM YHCIIE: JK3aMeH 4
ayIUTOPHBIC 3AHATHSI 48 KypCOBO#i POEKT 4
caMoCTOsITeNIbHAs paboTa 294
4acoB Ha KOHTPOJb 18

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 4

Bun 3anaruii vy | PO Hroro
Jlexnuu 24 124 |24 |24
IIpakTuyeckue 24 (24 |24 (24
Uroro ayn. 48 |48 |48 (48
Konrakrnas pabota 48 |48 |48 (48
Cam. pabora 294 1294 | 294 | 294
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HTtoro 360 | 360 | 360 | 360




1. HEJIX OCBOEHUA

1.1

Ienp: 03HAKOMIICHHE CTYAEHTOB C IPUHIMIIAMH JICHCTBHS  KOHCTPYKTUBHBIMH OCOOCHHOCTSMH y3JI0B, MEXaHU3MOB,
MallIFH ¥ arperaTaMy MeTaLTypruueckux NpeIupHusaTuil, 00yuuTh X METOAUKAM PacueTa H MPOEeKTHPOBAHUS THUIIOBBIX
CHUCTEM M MOJyJICH TEXHOJIOTMYECKUX MALUH U arperaroB MeTaUlypru4ecKoro pou3BoACTBa.

1.2 | 3agaun:
1.3 | - n3yuenue u aHaIM3 HHOOPMAIOHHBIX JaHHBIX B BHJIC IPOEKTHO-KOHCTPYKTOPCKOM, TEXHOIOTHYECKOH, HOPMaTHBHOIA,
MATEHTHOH! JTOKyMEHTaIUH;
1.4 | - u3yueHne METOJOB IPOEKTUPOBAHUS ¥ KOHCTPYHUPOBAHUS METAIUTYPrHUECKUX MAIIUH U 000pYIOBAHUS;
1.5 | - M3yYeHHE METOMK pacdeTa M KOHCTPYHPOBAHHS Y3JIOB U JIeTaleil MeTaTyprHIecKiX MaIlliH 1 000pyTOBaHHS;
1.6 | - 3aKperieHHs Ha IPaKTHKE HABBIKOB IPOEKTUPOBAHMS B COOTBETCTBUU C TpeOoBaHUAMU EquHON cucTemMsl
KOHCTPYKTOPCKOM JOKYMEHTALUH.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI
bnoxk OII: b1.B
2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:
2.1.1 | deraym MamyH
2.1.2 | ConpoTHBIIEHHE MaTEPHAIIOB
2.1.3 | Teopernyeckas MEXaHUKa
2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeauIecTByoIIee:
2.2.1 |IloaroroBka K Ipolexype 3alUThI ¥ 3aI[1Ta BBITYCKHOI KBaTH(UKAIIMOHHOW paboThI
2.2.2  |IIpaBoBenenue
2.2.3 |IIpegnumnioMHas MpakTHKA Ui BBITOJHEHUS! BBITYCKHON KBATU(HKALMOHHONW PaOOTHI
2.2.4 |OkcmryaTanus U peMOHT METAJUTYPrHYECKUX MAaIINH

3. PE3YJIbTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMITIETEHIISAMUA

ITIK-3.2: Cnnoco0HOCTh NPOEKTHPOBATH TEXHMYECKOE OCHALLlCHUE PA00YUX MeCT ¢ pa3MellleHneM TeXHOJI0TH4YecKoro
o0opynoBaHHs, YMEHHE OCBAMBATh BBOJUMOe 000pyA0BaHHE

3HaTb:

ITK-3.2-31 Merons! pacdera feTaiei 1 MEXaHU3MOB TEXHOJIOTHYESCKUX MAIINH U 3JIEMEHTOB KOHCTPYKINI 000pyIOBaHUS

YK-11.1: Crioco0HOCTH YNIPaBaAATH cBoeil MPo¢ecCHOHAIBLHOM AeATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodeccHoHAIBLHOI cdepe, OpaTh HA ce0sl 0TBETCTBEHHOCTH 32 IPUHSITHE PelleHi

3HaTh:

VK-11.1-31 OcHOBBI pacueToB AeTaleH U Y3]I0B MEXaHUYECKUX CUCTEM HA IIPOUHOCTH U JAOJIFOBEYHOCTh

YK-10.3: Crioco0HOCTH HCNOIb30BATH MPAKTHYECKHE HABBIKH JIJIl PellIeHHs 32/1a4 U peaju3aluy NpoeKToB, B 00J1aCTH,
COOTBETCTBYIOIIEl MPO(UITI0 MOATOTOBKHA

3HaTh:

YK-10.3-31 Ha3HaueHue, yCIoBUs SKCILTYaTaIlH, TEXHHYECKUE XapaKTEPHUCTUKH U KOHCTPYKTUBHBIE OCOOEHHOCTH
METaJUTypPIrHYeCKUX MAIIMH Pa3IMIHbIX THIIOB

IIK-2.4: YMeHne MPOBOANTD MATEHTHHIE HCCIIEAOBAHHUS C IEJIBIO 00eciedeHs] MATEHTHOH YHCTOTHI HOBBIX MPOEKTHBIX
peleHnii U X MATEHTOCIOCOOHOCTH C ONpe/ieJieHHeM MoKa3aTelieil TEXHHYeCKOro YPOBHA MPOEKTHPYeMbIX U3/Ie Uil

3HaTh:

TIK-2.4-31 Manussl 1 arperaTbl METAJITYPru4eCKoro Npou3BoACTBa, UX KOHCTPYKTHUBHbBIC 0COOEHHOCTH B OKCIUTYaTallUOHHBIC
XapaKTE€pUCTUKU

YK-10.3: Crioco0HOCTH HCNOJIb30BATh MPAKTHYECKHE HABBIKH JIJIl PellleHHs 32124 ¥ Peajin3alui MPoeKToB, B 00J1aCTH,
COOTBETCTBYIOLIEi NPO(HII0 NOATOTOBKHU

YMeTh:

VK-10.3-Y1 AHanu3upoBaTh KOHCTPYKTHUBHBIC 0COOCHHOCTH METAJUTyprUYECKUX MAIMH B 000PYJOBAHUS C YIETOM yCIOBHH HX
OKCIUTyaTaIliH

ITIK-3.2: Cnnoco0HOCTh NPOEKTHPOBATH TEXHMYECKOE OCHALLCHHE PA00UYUX MeCT ¢ pa3MellleHHeM TeXHOJI0THYecKoro
o0opy1oBaHHs, YMEHHE OCBAMBATh BBOJUMOe 000pyA0BaHHE

Ymerb:

ITK-3.2-V1 BriOupaTs 1 MpoeKTHPOBATh TIaBHBIC KOHCTPYKTHUBHEIC Y3JIbI 1 MEXaHU3MBI TEXHOJIOTHYECKOTO 000PYAOBaHHS




YK-11.1: CnocoGHOCTB YIPaBJISATH CBO€ii MPo(eccHnOHATBHOI 1esITeTHHOCTHIO WIH MPOEKTAMH B COOTBETCTBYIONIE
npodeccuoHaILHOM cdepe, OpaTh Ha ceGs1 OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

YMmerb:

VYK-11.1-Y1 Bribupats 000CHOBaHHBIC KOHCTPYKTHUBHBIC PELICHHS IPU pa3paboTKe JeTallei ¥ y3JI0B METaJLTyPruuecKoro
000pyIOBaHHUS, IPOU3BOTUTH MTOBEPOYHBIC PACUETHI

IIK-2.4: YMeHne NpOBOAUTH NMATEHTHBIE HCCIET0BAHUS € LEJIbI0 00ecneYyeHns MATEeHTHOI YHCTOTHI HOBBIX MPOEKTHBIX
pPeLIeHUIT M MX NaTEHTOCIOCOOHOCTH € ONpee/IeHHeM NoKa3aTe/1eil TeXHHYeCKOro YPOBHS NPOCKTUPYEMbIX H3/1eJIMil

Ymern:

ITK-2.4-Y1 Onpenensath Moka3aTeIl TEXHUICCKOTO YPOBHS MPOSKTHPYEMBIX U3JCITHIA U MX MaTEHTOCTIOCOOHOCTH

YK-11.1: Crioco0HOCTH YNpPaBJaATH cBoeil MPo¢ecCHOHAIBLHOM 1eATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodgeccuoHaIbLHOM cepe, OpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

Baanernb:

VYK-11.1-B1 Meroaukamu BEIOOpa KOHCTPYKTHBHBIX PENIEHIH IPH MPOSKTHPOBAHUH METAILTYPTHIECKOT0 000pyJOBaHUS

IK-2.4: YMeHne NpoBOAUTH NMAaTEHTHBIE HCCIEI0BAHUS € LeJIbI0 00ecnedeHHs] IATEeHTHOM YMCTOTHI HOBBIX POEKTHBIX
pPelueHuii M MX NATEHTOCNOCOOHOCTH ¢ ONpeleleHHeM NoKa3aTe/eil TEXHHYeCKOro YPOBHS NMPOeKTUPYEeMbIX H3/1eJIuii

Baanernb:

[1K-2.4-B1 HaBbIkamMu OIIEHKH TEXHUYIECKOTO YPOBHS IPOSKTHPYEMBIX U3AENUI, MAIIMH U 000PYIOBAHUS

IK-3.2: CiocoGHOCTh MPOEKTHPOBATH TEXHNYECKOE OCHALIEHHE PA0OYUX MECT € pa3MelleHHEeM TeXHOJIOTHYECKOro
000py10BaHUsl, yMEHHE OCBAUBATH BBOIMMOE 000py/10BaHUe

Baagern:

[1K-3.2-B1 MeroaukaMu pacdeTa OCHOBHBIX KOHCTPYKTHUBHBIX TapaMeTPOB MAIIMH U arperaToB MeTaLTyprudecKoro Mpou3BoCTBa

YK-10.3: Crioco0HOCTH HCNOJIb30BAaTh NPAKTHYECKHE HABBIKH JIJIsl PellleHHs 32124 ¥ Peajin3alui MPoeKToB, B 00J1aCTH,
COOTBETCTBYIOLIE NPO(HII0 NOATOTOBKHU

Baaaernb:

VK-10.3-B1 Undopmanueii o mepcrekTHBaX pa3BUTH KOHCTPYKIIMI MAIIMH U arperaToB METaJLUTyPrUuecKoro IMpoM3BOICTBA

4. CTPYKTYPA U COJAEP)KXAHHUE

Kox HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypcbl padoThI
Pazgen 1. 3agaun
MeTaJIypru4ecKoro
NMPOU3BOJCTBA.

1.1 CTpyKTypa COBpEMEHHBIX 4 2 VK-10.3-31 YK | JI1.1JI1.3 KMILK
METaJUTyprHYECKUX 3aBOJIOB. -11.1-31 TIK- JI1.4 JI1.5 M2,KM
OcHOBHBIE TPeOOBaHUA K 2.4-31 [IK-3.2- JI1.6J12.1 3
METaJULyprU4eCKUM 31 J12.2J13.1
MallMHaMm u arperaram. /JIex/ JI3.2 JI3.3

31323354

1.2 [ToaroroBka K NpakKTHYECKUM 4 15 VK-10.3-31 YK | JI1.4JI1.5 KM1,K

3ansTusM. /Cp/ -10.3-¥Y1 VK- JI1.6J12.1 M2,KM
10.3-B1 VK- JI2.2J13.1 3

11.1-31 VK- JI3.2J13.3

11.1-VI VK- | 512233 54
11.1-B1 [IK-2.4
-31 TIK-2.4-Y1
I1K-2.4-B1 IIK
-3.2-311IK-3.2
-Y11IK-3.2-B1

Paznen 2. IIpoueccsl,
MalIMHbI U arperatsl 1J1d
TMOATOTOBKH IIHXTOBBIX
MAaTepHaIoB K T0MEHHOI
TJIaBKe.




2.1

Arperatsl 1 MEXaHU3MBI
pyZHBIX JBOpOB. barennsie u
POTOpHEBIE
BarOHOOIPOKHIBIBATEIH.
Kpansl, o0ciyxuBaromume
PYZHBIC IBOPBI.
O6opynoBaHue st
OYHKEpHOTO XpaHEHHs U
JIO3UPOBaHMsI MaTEPHAIIOB.
Koncrpykuuu

nurateneit. TeopeTuueckue
OCHOBBI JpOOJIEHUS U
n3menbuenus. lllexkoBsre,
KOHYCHBIC, BaJIKOBBIE
Ipobunku. Jpobunku
yJlapHOTO JeHCTBHSI.
[ITapoBsie u cTepKHEBEIC
MEJBHUIIBI. MeNbHUIEI
CaMOM3MeITbYECHHS.
BubpaunonHble MENbHHIBL.
KoHcTpyKItnm MammH st
nepepaboTKH CTPYKKH U
noma. CBezeHus 0 porecce
rpoxouenus. HempruBogHsie
rpoxotsl. [lonBuxHbIE
TPOXOTHI U KIaCCU(PHUKATOPHI.
BubpanuonHbie

TpoxoTsl. /JIex/

YK-10.3-31 YK
-11.1-31 TIK-
2.4-31 [IK-3.2-
31

JI1.3J11.4
J1.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
01023354

KMI,K
M2,KM

2.2

OO0mas xapakTepuCTHKa
MPOLIECCOB OOOTAIIEHUS.
O6opynoBanue st
oboramennsa.O0opyroBaHne
I 00€3BOKUBAHMS 1
(unprTpanuu. MexaHudeckoe
o0opyIoBaHHE JIIst
TepeMeTMBaHU
mMUXThl.MexaHndyeckoe
00opyI0BaHKE IS
OKOMKOBaHUS IIHXTHL
OO0XHUTOBBIE MAIINHEI.
[IIaxTHbIC eyn.JIeHTOUHbIC
arJioMepaIioHHbIC
MamuHel. /JIex/

VK-10.3-31 VK
-11.1-31 TIK-
2.4-31 TIK-3.2-
31

JI1.1 J11.4
J1.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
01030233524

KMI,K
M2,KM

23

Pacuérsl nutateneil. Pacuérsl
napaMeTpoB pexkrMa paboThl
1 IPOYHOCTHBIE PACUETHI
OCHOBHBIX pabounx meTaineit
o0opynoBaHMS IS
JIPOOJICHUS U

n3MenpueHUs. PacuéTet
MAIIIHH I IepepadoTKu
CTPYXKH U Jloma.Pacuér
MOIIHOCTH IPUBOJA U
TIPON3BOJUTEILHOCTH
6apabaHHHOTO
cMecutens.Pacyérsl
arnmomarnu. /TTp/

VK-10.3-31 VK
-10.3-Y1 VK-
11.1-31 VK-
11.1-V1 IIK-
2.4-31 IIK-2.4-
V11IK-3.2-31
[1K-3.2-V1

JI1.4 J11.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
01323334

KMI,K
M2,KM

2.4

IToAroToBKa K MPaKTHIECKHM
3anstusaM. /Cp/

50

VK-10.3-31 VK
-10.3-Y1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-V1 VK-

11.1-B1 [IK-2.4

-31 TIK-2.4-Y1

I1K-2.4-B1 IIK

-3.2-31TIK-3.2

-Y11IK-3.2-B1

JI1.4 J11.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
010203354

KMI,K
M2,KM




Pa3nen 3. IIpoueccsl,
MAIINHBI U arperaThbl
JOMEHHBIX II€XO0B.

3.1 YCTpolCcTBO U TPY30IIOTOKU 2 VK-10.3-31 YK | JI1.1JI1.4 KM1,K
JIOMEHHOTO 1iexa. Thumsl -11.1-31 IIK- JI1.5 M2,KM
IJIAHUPOBOK JJOMEHHOTO 2.4-31 IIK-3.2- JI1.6J12.1 3
1exa. YCTpOMCTBO U MIPUHIIMII 31 JI2.2J13.1
paboThI TOMEHHOM TIeYH. JI3.2J13.3
CBepiuiIbHbIE MALIUHBL, 212233524
MyIIKHA U
cronopa.Koncrpykuuu
3aCHINHBIX aIapaToB
JIOMEHHBIX
neueil. Koncrpykuuu
MOIBLEMHHUKOB IITUXTHI HA
konomHuK. Konerpykuuu
arperaroB Jjisi yOOpKu
KHUJIKAX TTPOILYKTOB
miaBku. /Jlex/

3.2 Pacdetsl 3achITHBIX 4 VK-10.3-31 YK | JI1.1J11.4 KMI1,K
arnmaparoB JIOMEHHBIX -10.3-Y1 VK- JI1.5 M2,KM
reueii. PacueTs! moasEMHNKOB 11.1-31 YK- JI1.6J12.1 3
IIUXTHI HA 11.1-V1 IIK- JI2.2J13.1
KOJIOIIHUK.PacueTnr 2.4-31 TIK-2.4- JI3.2J13.3
arperaToB JIsl yOOpKH V11IK-3.2-31 | 3192 33 54
JKHJIKMX IIPOYKTOB T1IK-3.2-V1
rtaBku. /IIp/

33 IToaroroBka kK MpakTHYECKUM 20 VK-10.3-31 YK JI1.4 JI1.5 KM1,K
3aHATHAM, BBITIOJIHCHHE -10.3-¥1 VK- JI1.6J12.1 M2,KM
KypcoBoro npoekra. /Cp/ 10.3-B1 VK- J12.2J13.1 3

11.1-31 VK- JI3.2J13.3
11.1-Y1 VK- | D1 3223354
11.1-B1 TIK-2.4
-31 TIK-2.4-V1
[1K-2.4-B1 IIK
-3.2-31 [IK-3.2
-V1IIK-3.2-Bl

Pasnea 4. IIpoueccsl,
MANINHBI U arperaThbl
CTaJIeNIABHJIbHBIX 1EX0B.




4.1 Oo0mue ceeaenus oo 2 VK-10.3-31 YK | JI1.1 JI1.2 KM1,K
AJIEKTPOIYTOBBIX -11.1-31 TIK- JI1.4 JI1.5 M2,KM
CTaJIeNIaBIUIbHBIX NeYax. 2.4-31 TIK-3.2- JI1.6J12.1 3
Konctpykmus pabouero 31 JI2.2713.1
MPOCTPaHCTBA JI3.2J13.3
AJIEKTPOLYTOBBIX MEYEH. 2132053 54
MexaHHU3MBI 2IEKTPOTYTOBBIX
neueil. Koncrpykuuu
000pyIOBaHUS VIS
00CITy>)KUBaHHS
anexTponeyel. BeprukanbHele
KOHBEPTEPHI U UX
MexaHu3Mbl. KoHCTpykunu
KHCIIOPOIHBIX GYpM H
MEXaHH3MOB HX MPUMEHEHHSI.

Konerpykiun KoHBEpTEPOB
KOMOWHUPOBAHHOM
npoxyBku. KoHCTpyKInu
MAIlliH U 000pYAOBaHUS AJIS
JIOCTaBKH U 3arpy3KHU LIUXTHI
B KOHBEPTEPHI.
l'opu3onTanbHbIE
koHBepTepbl. KoHcTpyKuuu
(dbypmosmmka.OomIHe
CBEJICHHS O PA3ITUBOYHBIX
MannHax. KoHerpykuuu
OCHOBHBIX pa3HOBUAHOCTEH
YCTaHOBOK HETPEPHIBHOU
pasnuBku cranu. /Jlex/

4.2 Pacuer MexaHH3MOB 2 VK-10.3-31 YK | J1.2J11.4 KM1,K
mobemMa, MoBOpPOTa CBOJA U -10.3-¥1 VK- JI1.5 M2,KM
HepeMeLIEHuUs 3JIEKTPOJIOB 11.1-31 VK- JI1.6J12.1 3
JUISL TIEYH C UX OTIIOPOM Ha 11.1-V1 IIK- JI12.2J13.1
monbKy. Pacdyer npuBoga 2.4-31 IIK-2.4- JI3.2 JI3.3
MEXaHHU3Ma HaKJIOHA MeYH. V11IK-3.2-31 | 31292 33 54
Pacuer ob6opynoBaHus st MK-3.2-Y1
00CITy>KUBaHUS
anektponeyett. /I1p/

4.3 KoHcTpykinn ocHOBHBIX 2 VK-10.3-31 YK | JI1.1JI1.2 KM1,K
MEXaHU3MOB U y3JI0B -11.1-31 TIK- JI1.4 JI1.5 M2,KM
YCTaHOBOK HEIPEPHIBHOI 2.4-31 IIK-3.2- JI1.6J12.1 3
Pa3IUBKU 31 JI2.2J13.1
cranu.KoncTpykuun nuteiHo JI3.2JI3.3
-TIPOKAaTHBIX arperaros. /JIex/ 01323334

4.4 Pacuer mexanusma noBopora 4 VK-10.3-31 YK | JI1.1J11.2 KMI1,K
BEPTHKAJIBHOTO -10.3-Y1 VK- JI1.4 JI1.5 M2,KM
KoHBepTepa.Pacuer 11.1-31 VK- JI1.6J12.1 3
OCHOBHBIX ITaPAMETPOB 11.1-V1 IIK- JI2.2J13.1
TOPU30HTAIBHBIX 2.4-31TIK-2.4- | JI3.2J13.3
KoHBepTepoB.Pacuer Y11IK-3.2-31 | 31952 33 54
OCHOBHBIX Pa3HOBUJIHOCTEH IIK-3.2-V1
YCTaHOBOK HEIPEPHIBHOI
pasnuBku cranu.Pacuer
OCHOBHBIX MEXaHU3MOB U
Y3JI0B YCTaHOBOK
HEIPEPBIBHOM pa3iIuBKU
cramu. /TIp/

4.5 [ToaroroBka K MpakKTHYECKUM 50 VK-10.3-31 YK | JI1.2JI1.4 KM1,K
3aHATHUSM, BBITIOJIHCHUE -10.3-V1 VK- JI1.5 M2, KM
KypcoBoro mpoekta. /Cp/ 10.3-B1 VK- JI1.6J12.1 3

11.1-31 VK- JI2.2J13.1
11.1-V1 VK- JI3.2J13.3
11.1-B1TIK-2.4 | 51 3233 54

-31 TIK-2.4-V1
[1IK-2.4-B1 IIK
-3.2-31 [IK-3.2

-Y11IK-3.2-B1




Pasnea 5. IIpoueccsl,
MAIINHBI U arperaTsl s
MOJIy4€HHMS IBETHBIX
MeTaJJIOB U CIJIABOB.

5.1

OOmue cBeeHNs 0
MPOU3BOJICTBE L[BETHBIX
METAIJIOB U MPEATIPHATHIX
LBETHOHM METaJLTypIUu.
ITnaBUIbHBIE IEUU U UX
MexaHu3Mbl. KoHCTpyKIuu
paUHIPOBOYHBIX TEUeit.
Koncrpykuuu neueit
ABTOT€HHOH MJIaBKU.
3arpy304Hble yCTPOHCTBA
TOIJIMBHBIX ITeYeli IIBETHOMN
Mertanmtypruu. KoHcTpykiuu
METaITypru4ecKiX KOBIIEH
IPEANPHUITUN 1IBETHON
Metamtypruu. KoHcTpyknun
PYAOBOCCTAaHOBUTEIBHBIX
padUHIPOBOYHBIX TEUEH.
Koncrpykuuu
UCTIOMHUTEIBHBIX
MEXaHU3MOB
PYZAOBOCCTAaHOBUTENBHBIX
neueil. Konerpykuuu
MEXaHU3MOB 3arpy3KH
MIAXTHI ¥ MaIIHH JUTS
00pabOTKH KOJOIIHUKA.
KoncTpykuuu neueit
BaKyyMHO-IyTOBOT'O
neperiaBa. Koncrpykuuu
neyeil 3MEeKTPOIIaKOBOrO
nepemnnasa. KoHcTpykiuu
TIPUBOJIOB TI€Yeii BaKyyMHO-
JyTOBOI'O, 3J1EKTPOHHO-
JIy4eBOTo U
3NIEKTPOIIIAKOBOTO
neperiaBa. Koncrpykuuu
JNIEKTPOIN3EPOB U UX
obopynoBanue. Konctpykuuu
MAIlIFH HeIPEPHIBHOTO U
MOTyHEIPEPBIBHOTO JIUTHS
I[BETHBIX METAJLIOB.
KoncTpykuun mMammx
HENPephIBHOTO JIUTHS
3arOTOBOK C TTOJ{BIDKHBIM
KPHUCTAIH3aTOPOM.
KoHCTpyKINH KapycembHbIX
1 JICHTOYHBIX Pa3IMBOYHBIX
MamuH. /JIex/

YK-10.3-31 YK
-11.1-31 TIK-
2.4-31 IIK-3.2-
31

JI1.1J11.4
J1.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
0103023354

KMI,K
M2,KM




52 Pacuer MeTaypruueckux 2 YK-10.3-31 YK | JI1.1JI1.4 KMILK
KOBIICH MTPEIPUITHIA -10.3-Y1 VK- JI.5 M2,KM
LIBETHOM 11.1-31 YK- JI1.6J12.1 3
MeTtajutyprun.Pacuer 11.1-Y1 IIK- JI2.2713.1
HCTIOJTHUTEIbHBIX 2.4-31 TIK-2 4- JI3.2J13.3
MEXaHU3MOB V1IIK-3.2-31 | 212223354
PYAOBOCCTaHOBUTENBHBIX IIK-3.2-V1
neyeit.Pacyer neueit
3JIEKTPOILLIAKOBOIO
nepermiasa.Pacyer npuBogoB
neveil BakyyMHO-IyTOBOTO,
9JIEKTPOHHO-TY4€BOrO,
3JIEKTPOILLIAKOBOIO
neperiaBa. Pacuer mammx
HEMPEPBIBHOTO U
MIOJTYHETIPEPBIBHOTO JIUThSI
IBETHBIX METAJLIOB. Pacyer
KapyCeNnbHBIX U JICHTOUHBIX
pasnuBouyHbIX MammuH. /I1p/

53 BrinonHeHne KypcoBoro 52 VK-10.3-31 YK | JI1.4JI1.5 KM1,K
MPOEKTA, TOATOTOBKA K €TO -10.3-V1 VK- JI1.6J12.1 M2, KM
3ammre u sk3ameny. /Cp/ 10.3-B1 VK- JI2.2713.1 3

11.1-31 VK- JI3.2J13.3
11.1-V1 VK- | D122 33 54
11.1-B1 T1K-2.4
-31 TIK-2.4-V1
[1K-2.4-B1 I[IK
-3.2-31 [IK-3.2
-V1T1IK-3.2-B1

5.4 3ammTa KypcoBOro mpoeKTa 4 YK-10.3-V1 JI1.4 JI1.5 KM1,K
10 JUcUMIuInHe "MamuHel U VK-10.3-B1 JI1.6J12.1 M2,KM
arperarsl YK-11.1-¥1 JI2.2J13.1 3
METaJULyprudecKoro VYK-11.1-B1 JI3.2J13.3
npousBoactea” /KII/ [IK-2.4-Y11IK | D1 92 33 D4

-2.4-B1 IIK-3.2
-V1TIIK-3.2-B1

5.5 DK3aMeH 10 AUCLUHUILINHE 5 VK-10.3-31 YK | JI1.4JI1.5 KM1,K
"MaIuuHsl ¥ arperaTsl -10.3-¥1 VK- JI1.6J12.1 M2,KM
METaJLTypriu4ecKoro 10.3-B1 VK- JI2.2J13.1 3
npon3BojacTBa" /IK3ameH/ 11.1-31 YK- JI3.2 J13.3

11.1-Y1 VK- | 312233 54
11.1-B1 [IK-2.4
-31 IIK-2.4-Y1
[IK-2.4-B1 I[IK
-3.2-31 [IK-3.2
-Y11IK-3.2-B1

Pa3gen 6. Mexannueckoe
o0opynoBaHue I
00pabdoOTKH MeTaJL10B
JdaBJIeHHEM.




6.1

Oo1mee Ha3HAYECHHUS U
KJ1acCU(UKaIUs MPOKaTHBIX
craHoB. KoHcTpykuun
pabounx KiIeTel MPOKaTHBIX
craHoB.KoHCTpyK1Mu cTaHOB
ropsteil MpoKaTKu.
KoncTpykuuu craHoB
XOJIOAHOM

npoxatku. KonraktHoe
JlaBJIeHNE, YCUIIUE U
KpYTSALIMKA MOMEHT IIpU
npokarke. KoHcTpykiuu
BAJIKOB IIPOKATHBIX CTAHOB.
KoHCTpyKIINH NOAIIMITHHKOB
MPOKATHBIX CTAHOB.
KoHcTpyKIun MexaHU3MOB
YCTaHOBKH U
YPaBHOBEIIBAHUS BAJIKOB.
KoncTpykuuu cranun
pabouux Kiereil.
KoHcTpykuiuu MexaHu3MoB
YMEHBUICHUS NIONIEPEYHON
Pa3sHOTOIIIMHHOCTH.
XKectrocTh paboueit ket U
nosuocsl. [IpuBon BajkoB
pabouux kiereil.
KoHcTpykiiuy MamuH u
arperaToB IOTOYHBIX
TEXHOJIOTHYECKUX JTHHUI.
KoHCTpyKInM NpOoMUBHBIX
cranoB. KoHcTpykuuun
ABTOMATHYECKUX CTAHOB.
KoncTpykuuu
MUIUTPUMOBBIX CTAHOB.
KoncTpykuuu craHoB
BUHTOBOU IIPOKATKH.
KoucTpykuuu
PEOYKIIMOHHBIX U
KaJTHOPOBOYHBIX CTAHOB.
KoncTpykuuu ctaHoB ajis
XONOAHOMN NMPOKATKU

TpyO. /Jlex/

YK-10.3-31 YK
-11.1-31 TIK-
2.4-31 [IK-3.2-
31

JI1.1J11.3
JI1.4 J11.5
JI1.6J12.1
JI2.2713.1
JI3.2J13.3
01023354

KMI,K
M2

6.2

Pacuer nopmmunanKoB
MIPOKATHBIX CTaHOB. Pacyer
MEXaHU3MOB YCTaHOBKH U
YPaBHOBEIINBAHUS BaJIKOB.
Pacuer cranuH pabodanx
knereil. Pacuer pabounx
KJIeTei Ha
onpokuapiBanue.Pacuer
MEXaHH3MOB YMEHbBILICHUS
MONEPEYHON
pasHoTonmuHHOCTH. PacueTst
MAIlIMH U arperaToB
MOTOYHBIX TEXHOJIOTHYECKUX
JTuHUI. PacueTs! MpomuBHBIX
cTaHoB. PacueTsl
ABTOMATHUYECKHX
ctaHoB.Pacuersl
MTAJIATPUMOBBIX
craHoB.Pacuersl
PEIYKIIMOHHBIX U
KanOpOBOYHBIX cTaHOB. /I1p/

VK-10.3-31 VK
-10.3-Y1 VK-
11.1-31 VK-
11.1-Y1 IIK-
2.4-31 IIK-2.4-
V11IK-3.2-31
[1IK-3.2-V1

JI1.3 J11.4
J1.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
01030233524

Case-study




6.3

ITonroroBka K MpakTHYECKUM
3QHATHUSIM, BBIOIHEHUE
KypcoBoro npoexta /Cp/

50

YK-10.3-31 YK
-10.3-Y1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-¥1 VK-

11.1-B1 IIK-2.4

-31 I1IK-2.4-V1

I1K-2.4-B1 [IK

-3.2-31 1IK-3.2

-Y11IIK-3.2-B1

JI1.4 J11.5
JI1.6J12.1
J12.2]13.1
JI3.2J13.3
0103023334

P1

6.4

KoHCTpyKIINH POITMKOBBIX
CTaHOB XOJOAHOU POKATKHU.
KoHcTpyKiuy MammH u
arperaToB JUIS TIPOM3BOJICTBA
cBapHbIX Tpy0.KoHCTpyKITNN
THPaBINYECKUX IIPECCOB.
KoHcTpyknuu npuBoioB
THIPABIMYECKAX
npeccoB.CTaHbl
OZIHOKPATHOTO BOJIOYEHUSL.
KoHCTpYKIINH MHOTOKPaTHBIX
BOJIOYMJIBHBIX CTAHOB CO
CKOJIB)KEHHEM MPOBOJIOKH Ha
HPOMEXYTOYHBIX OapabaHax.
KoHCTpyKITNI MHOTOKPaTHBIX
BOJIOUMJIBHBIX CTAaHOB 0e3
CKOJIBKCHUSI TIPOBOJIOKH Ha
MIPOMEKYTOYHBIX
6apabanax.Koncrpyxmnn
MHOT'OKpaTHBIX OE3METJICBBIX
CTaHOB(ITPSIMOTOYHBIX ).
BomnounisHbIe cTaHBI ¢
HPSMOJIMHEHHBIM ABIKCHHEM
Mmarepuana.Hasnauenue n
of1Iee ycTpoicTBO CTaHOB
HPSAMOJIMHEHHOTO BOJIOYECHHS
Tpy6. KoHcTpykuuu pabounx
JIMHUH CTaHOB
TPSMOJIMHEHHOTO BOJIOYECHHS
Tpy6. KoHCTpykunu ctanoB
OYyXTOBOro BoJIOUEHUs TPYO.
Br160p onTHManbHBIX
mapaMeTpoB
TpYOOBOJIOUMIBHBIX

craHoB. /JIex/

VK-10.3-31 VK
-11.1-31 TIK-
2.4-31 IIK-3.2-
31

JI1.3J11.4
J1.5
JI1.6J12.1
J12.2]13.1
JI3.2J13.3
010323334

P1

6.5

Pacuets! cTanoB 115
XOJIOHOW TIPOKATKH TPYO.
PacueTsl poiKOBBIX CTaHOB
XOJI0JHOU npoKaTku.Pacuersl
MAIIIFH | arperaToB Ui
MPOU3BOJICTBA CBAPHBIX
Tpy6.Pacuersl Mamuy u
arperaToB JUIsl TPOU3BOJCTBA
CBapHBIX TpyO.Pacuersr
MHOTOKPATHBIX BOJIOYHIBHBIX
CTaHOB CO CKOJIbXKEHUEM
TIPOBOJIOKH Ha
MPOMEKYTOYHBIX
Gapabanax.Pacuersl pabounx
JIMHUH CTaHOB
MPSAMOJIMHEHHOTO BOJIOYECHHS
Tpy6. Pacuers! cranos
OYXTOBOI0 BOJIOYEHUS

Tpy0O. /TIp/

VK-10.3-31 YK
-10.3-V1 VK-
11.1-31 VK-
11.1-¥1 IIK-
2.4-31 [IK-2.4-
V1T1IK-3.2-31
IK-3.2-V1

JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J13.1
JI3.2J13.3
010223354

Pl




6.6 BeinonHenne KypcoBoro 57 | VK-10.3-31 YK | JI1.4J11.5 P1
MPOEKTa, MOATOTOBKA K -10.3-Y1 VK- JI1.6J12.1
3a4eTy u 9k3ameny. /Cp/ 10.3-B1 VK- JI2.2713.1
11.1-31 VK- JI3.2J13.3
11.1-Y1 VK- | 313233 54
11.1-B1 [1IK-2.4
-31 TIK-2.4-V1
ITK-2.4-B1 IIK
-3.2-31 TIK-3.2
-V1TIIK-3.2-B1
6.7 3amuTa KypcoBOro 4 YK-10.3-V1 JI1.4 JI1.5 P1
npoekra. /KI1/ VK-10.3-B1 JI1.6J12.1
YK-11.1-¥1 J12.2J13.1
VYK-11.1-B1 JI3.2J13.3
[K-2.4-Y1TIK | D122 33 54
-2.4-B1TIK-3.2
-Y1IIK-3.2-B1
6.8 DK3aMeH 10 JUCLUUTUIHHE 5 VK-10.3-31 YK | JI1.4JI1.5 KM3
"MarmmHsl 1 arperaTsl -10.3-V1 VK- JI1.6J12.1
METaJITypru4ecKoro 10.3-B1 VK- JI2.2713.1
npou3BozacTBa" /Ik3amen/ 11.1-31 VK- JI3.2 JI3.3
11.1-V1 VK- | 12233 24
11.1-B1 IIK-2.4
-31 TIK-2.4-V1
I1K-2.4-B1 [IK
-3.2-31 [IK-3.2

-Y11IK-3.2-B1




