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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

3amauu:

1.3

- U3y4eHHE U aHAIN3 NH()OPMAI[MOHHBIX JaHHBIX B BHJIE IPOEKTHO-KOHCTPYKTOPCKOM, TEXHOIOTHYECKOH, HOPMaTHBHOIA,
NATCHTHOU JTOKYMEHTAalLuHY;

1.4

- U3y4YeHHE METOA0B MPOSKTHPOBAHUS U KOHCTPYHPOBAHUS METAITYPIrHIECKIX MAIIUH U 000pYXOBaHHUS;

1.5

- UIBy4YCHHUEC MCTOAHUK pacucTa U KOHCTPYUPOBAHUA Y3JIOB U zleTaneﬁ MCTAJLITYPIrUiCCKUX MallliH 1 060py}103aHI/m;

1.6

- 3aKpeTUICHUs Ha NIPAKTUKE HABBIKOB IIPOEKTUPOBAHUS B COOTBETCTBUU ¢ TpeboBaHUAMHU EquHOI cucTeMbl
KOHCTPYKTOPCKOM JOKYMEHTALUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

Bbnox OIT: b1.B

2.1

TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAr0TOBKE 00y4aroerocs:

2.1.1

Jleramy MamuH

2.1.2

HOHLGMHO-TpaHCHOpTHLIe MalIuHBbI

2.13

COI'IpOTI/IBJ'IeHI/Ie MaTcpuajioB

2.14

Teopenzmecxaa MCEXaHHKa

2.2

Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoIee:

2.2.1

IMToaroToBka K HpoOLEIype 3aLIUThI M 3aIIUTa BHIITYCKHOMH KBATU(DUKAIIMOHHON PaboThI

222

IMpenauruioMHas IpaKTHUKa JUI BBITOMTHEHHS BBIITYCKHOM KBaTU(PUKAIIMOHHON PaboTHI

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIISAMU

ITIK-3.2: Cnnoco0HOCTh NPOEKTHPOBATH TEXHMYECKOE OCHALLlCHUE PA00UYUX MeCT ¢ pa3MellleHHeM TeXHOJI0THYeCcKoro
o0opynoBaHus, YMEHHE OCBAMBATH BBOJHMOe 000py10BaHHE

3HaTb:

ITK-3.2-31 MeToap! pacuera geraieil © MEXaHH3MOB TEXHOJIOTMYECKHX MAIIMH M DJIEMEHTOB KOHCTPYKIIUI 000py10BaHMS.

YK-11.1: Cnoco0HOCTB ynpaBJATh cBOeii NPodecCHOHAILHOM 1eATeIbHOCTHI0 HIH IPOEKTAMHU B COOTBETCTBYIOLICH
npodeccoHaILHOI cdepe, OpaTh HA ce0A 0TBETCTBEHHOCTH 32 PUHSITHE PelleHuii

3HaTh:

YK-11.1-31 OcHOBBI pac4eToB feTaneil U y310B MEXaHHUECKHUX CHCTEM Ha IIPOYHOCTH U JJOITOBEYHOCTb.

YK-10.3: Cioco0HOCTH HCNOIb30BATH NMPAKTHYECKHE HABBIKM /IJIl PellIeHHs 32/1a4 U peaju3aluy NpoeKToB, B 00J1aCTH,
COOTBETCTBYIOIIEH MPOGIII0 MOATOTOBKHA

3HaTh:

YK-10.3-31 Ha3znaueHnue, ycnoBus dKCITyaTally, TEXHUYECKUE XapaKTEPUCTUKU U KOHCTPYKTUBHBIE OCOOEHHOCTH
METaJUTyPIrH4eCKNX MAIIMH Pa3IMYHbIX THIIOB.

IIK-2.4: YMeHne NPpOBOANTDL MATEHTHBIE HCCIIEA0BAHUS C IeJIbI0 00ecnedyeHHs MATEHTHOH YMCTOThI HOBBIX IPOEKTHBIX
pelleHuii U UX IATEHTOCIOCOOHOCTH C olpe/e/ieHHeM NoKa3aTeell TeXHUYeCKOro ypoBHsI IPOEKTHPYeMbIX M3/1eJIui

3HaTh:

ITK-2.4-31 MammHsI 1 arperaTsl METaTypriyeckoro MPOM3BOJICTBA, UX KOHCTPYKTHBHBIC OCOOCHHOCTH M KCILTyaTallHOHHBIC
XapaKTEPUCTHKH.

YK-10.3: Crioco0HOCTh HCIOJIB30BATH NMPAKTHYECKNE HABBIKH /IS PelIeHUs] 32/1a4 U pPeajiu3aiu NPOoeKTOB, B 00J1aCTH,
COOTBETCTBYIOLIEi NPO(HUII0 NOATOTOBKHU

Ymern:

YK-10.3-Y1 AHanmu3upoBaTh KOHCTPYKTHBHBIE OCOOCHHOCTH METAJLTYPTrHUSCKIX MAIIHH U 000pYIOBaHHSI C YIETOM YCIOBHH UX
IKCIDTyaTaluu.

ITIK-3.2: Cnnoco0HOCTh NPOEKTHPOBATH TEXHMYECKOE OCHALLlCHUE PA00UYUX MeCT ¢ pa3MellleHHeM TeXHOJI0THYecKoro
o0opynoBaHus, YMEHHE OCBAMBATH BBOJUMOe 000py10BaHHE

Ymerb:

I1K-3.2-Y1 BribupaTs 1 MIpOEKTHPOBATH TTIaBHBIC KOHCTPYKTHUBHBIE Y3716l H MEXaHU3MBI TEXHOJIOTHIECKOTO 000PYI0BAHHS.




YK-11.1: Crioco0HOCTH YNIPaBaAATH cBoeil MPo¢ecCHOHAIBLHOM AeATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodeccHoHAIBLHOI cdepe, OpaTh HA ce0sI 0TBETCTBEHHOCTH 32 IPUHSITHE PelleHnii

YMmerb:

YK-11.1-Y1 Beibupars 000CHOBaHHBIC KOHCTPYKTHBHBIE PELICHUS P pa3paboTKe JeTallel 1 y3/I0B MEeTaJLUTy prudeckoro
000py10BaHUS, MPOU3BOIUTE IOBEPOYHBIE PACUETHI.

K-2.4: YMenue MNPOBOJAUTH MATEHTHBIC UCC/ICIOBAHUSA C 11€JIbI0 o0ecreYeHusl NATEHTHO YHUCTOTHI HOBBIX MPOEKTHBIX
pemelmiz'l M UX IATEHTOCIMOCOOHOCTH C OnmpeacJIeHuEM nokaszarejedl TEXHU4eCKOro YPOBHS NPOCKTUPYEMBIX u3aeauii

YMmerb:

[IK-2.4-Y1 Onpenensars nokazaTead TEXHUYECKOTO YPOBHS MIPOEKTUPYEMBIX U3EIUHA U UX MaTEHTOCIOCOOHOCTH.

YK-11.1: CnocoGHOCTB YIPaBJISTH CBOEii MPO(eccHOHATBHOI NesITETHHOCTHI0 WIH MPOEKTAMH B COOTBETCTBYIONIEIH
npodeccuoHaILHOI cdepe, GpaTh Ha ceGsi OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

Baagernb:

VK-11.1-B1 Metoaukamu BbIOOpa KOHCTPYKTHBHBIX peIICHUN IPU MPOESKTUPOBAHUH METAJUTYPrHYECKOT0 000pYA0BaHHUS.

IIK-2.4: YMeHne NpoBOANTDH MATEHTHHIE HCCJIEAOBAHHUS C IeJIbIO 00ecedyeHns] MATeHTHOH YHCTOTHI HOBBIX MPOEKTHBIX
peleHHii M HX MATEHTOCIOCOOHOCTH ¢ ONpeieJieHHeM NMoKa3aTesell TeXHHYeCKOro YPOBHS MPOEKTHPYeMBbIX U3/1eui

Baanernb:

ITK-2.4-B1 HaBbIkaMu OIICHKH TEXHHUYECKOTO YPOBHS MPOCKTUPYEMbIX M3CITHIA, MAIIMH ¥ 000PYI0BaHHS.

ITIK-3.2: Cnnoco0HOCTBh NPOEKTHPOBATH TEXHMYECKOE OCHALLCHUE PA00YUX MeCT ¢ pa3MellleHHeM TeXHOJI0THYecKoro
o0opynoBaHus, YMEHHE OCBAMBATH BBOJUMOe 000py10BaHHE

Baanernb:

I1K-3.2-B1 Meroaukamu pacueTa OCHOBHBIX KOHCTPYKTHUBHBIX [1apaMETPOB MAILIUH U arperaroB MeTaulyprudeckoro
IIPOU3BOACTBA.

YK-10.3: Cioco0HOCTb HCII0/Ib30BATH NIPAKTHYCCKHE HABBIKH JIJIsl PeLICHHs 32/1a4 U Peau3aliy NPOeKTOB, B 00J1aCTH,
COOTBETCTBYIOII il NPO(UIII0 MOATOTOBKHU

Baanernb:

YK-10.3-B1 Nudopmanueii o mepcuekTUBaX pa3BUTHA KOHCTPYKIHH MAIINH U arperaToB METaJLTypTHIeCKOT0 IPOU3BOACTBRA.

4. CTPYKTYPA U COAEP KAHUE

Kox HaumenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kypce HHINKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Pazgen 1. 3agaun
MeTAJJIYPru4ecKkoro
MPOU3BOJCTBA.

1.1 CTpyKTypa COBPEMEHHBIX 6 2 YK-10.3-31 [IK | JI1.1 JI1.2 KM1,K
METaJTypruuecKuX 3aBOJOB. -2.4-31 I1IK-3.2 J1.4 M2,KM
OcHoBHBIE TpeOOBaHUS K -31 VK-11.1-31 JI1.7J12.1 3
METaJUTypru4eCKUM JI2.2713.1
MamImHaMm u arperaram. /JIex/ JI3.2J13.3

212233524
1.2 IToaroroBka k MpakTHYECKUM 6 15 VK-10.3-31 YK | JI1.1JI1.5 KM1,K
3aHsaTusaM. /Cp/ -10.3-¥Y1 VK- J1.6 M2,KM

10.3-B1 VK- JI1.7J13.2 3
11.1-31 VK- | 5122032354
11.1-Y1 VK-
11.1-B1 IIK-

2.4-31 [IK-2.4-

V1T1IK-2.4-B1

I1K-3.2-31 ITIK-

3.2-Y1IIK-3.2-

B1

Pa3gen 2. IIpoueccsl,
MAIIUHBI U arperaTsl 1A
MOJArOTOBKH IIUXTOBBIX
MaTepuajioB K JOMEHHOM
IJIaBKe.




2.1 Arperatsl 1 MEXaHU3MBI YK-10.3-31 YK | JI1.1JI1.4 KMILK
PYZIHBIX ABOPOB. bamieHHbIe -11.1-31 TIK- | JI1.7J12.1J13. M2,KM
U pOTOPHBIE 2.4-311IK-3.2- | 1J13.2J13.3 3
BarOHOOIPOKHIBIBATEIH. 31 01323354
Kpansl, o0ciyxuBaromume
PYAHBIC TBOPHI.

O6opynoBaHue st
OYHKEpHOTO XpaHEHHs U
JIO3UPOBAHHSI MATEPHAIIOB.
Koncrpykuuu

nurateneit. TeopeTuueckue
OCHOBBI JpOOJIEHUS U
n3MmenpueHust. [llexosere,
KOHYCHBIE, BATKOBBIE
Ipobunku. Jpobunku
YIApHOTO JICHCTBUS.
[[TapoBble U CTEpPIKHEBBIE
MeNbHUIBI. MeTbHHIIBI
CaMOM3MEITbUCHHUSI.
BubpanuonHbie
MenbHUIEL. /JIek/

2.2 KoncTpykunu mamus ams VK-10.3-31 YK | JI1.1JI1.4 KM1,K
nepepaboTKH CTPYKKH U -11.1-31 TIK- | JI1.7J12.2J13. M2,KM
noma. CBesieHHs O mpoliecce 2.4-31 I1IK-3.2- 1J13.2 3
rpoxoueHus. Henpusogusie 31 01022354
rpoxortsl. IToaBuxkHbIE
TPOXOTHI U KIIACCU(HUKATOPEL.

BubpanuonHbie
TpoxoTsl. /JIex/

2.3 OO01mmas xapakTepuCcTuKa VK-10.3-31 YK | JI1.1JI1.2 KM1,K
MIPOLIECCOB OOOTAIIEHUSI. -11.1-31 TIK- | JI1.7J12.1J13. M2,KM
O6opynoBanue st 2.4-31TIK-3.2- | 1J13.2J13.3 3
oboramenns.O60py10BaHIEe 31 212233 34
U1 00€3BOKUBAHMS U
¢unpTpannn. Mexanuyeckoe
o0opyIoBaHHE ISt
MepeMeInBaHus
muxThl. MexaHuueckoe
000pyIoBaHUE IS
OKOMKOBAHUSI IUXTHI.

OO>XUTOBBIE MAIINHBI.
[[TaxTHbIE IEUn.JIeHTOUHBIE
arJIoMeparioHHbIe
MamuHbl. /Jlex/

2.4 Pacuérel murareneii. Pacuére VK-10.3-31 YK J1.1 Case-study
MapamMeTpoB PeKUMa pabOThI -10.3-Y1 VK- JI1.7J12.1
U IPOYHOCTHBIE PaCUETHI 11.1-31 VK- JI2.2J13.1
OCHOBHBIX pabounx meTaineit 11.1-Y1 IIK- JI3.2J13.3
o0opynoBaHus s 2.4-311IK-2.4- | D1 D2 33 54
JIPOOJICHUS U VY1 IIK-3.2-31
n3mMenpaenus. /Tlp/ IIK-3.2-V1

2.5 Pacuérpl mammH i VK-10.3-31 YK | JI1.1JI1.2 Case-study
nepepaboTKH CTPYKKH U -10.3-Y1 VK- | JI1.7J12.1J13.
noma. /TIp/ 11.1-31 YK- 1J13.3

11.1-Y1IIK- | 313233 54
2.4-31 [IK-2.4-
V1T1IK-3.2-31

[K-3.2-V1

2.6 Pacuér MomHocTy npuBoaa u VK-10.3-31 VK| JI1.1JI1.2 Case-study

IIPOU3BOAUTEIBHOCTH -10.3-¥1 VK- | JI1.7J12.1JI3.
GapabaHnHOrO 11.1-31 VK- 1J13.2J13.3
cmecutens.Pacuérs 11.1-V1IIK- | D122 33 54
arimomammH. /TIp/ 2.4-31 [IK-2.4-

V1T1IK-3.2-31

IIK-3.2-V1




2.7 [TonroroBka K NpakTHYECKUM 15 VK-10.3-31 YK JI1.1 JI1.7 KM1,K
3aHATHSM W KOHTPOJbHOU -10.3-Y1 VK- | 3132233 54 M2,KM
pabote Nel /Cp/ 10.3-B1 VK- 3

11.1-31 VK-
11.1-Y1 VK-
11.1-B1 IIK-
2.4-31 [IK-2.4-
V1T1IK-2.4-B1
[IK-3.2-31 IIK-
3.2-Y1IIK-3.2-
B1

2.8 KonTpomnsHas pabota 2 YK-10.3-31 YK J1.1 KM1

Nel Mlp/ -10.3-¥1 VK-
11.1-31 YK-
11.1-V1 IIK-

2.4-31 [IK-2.4-
VY1 IIK-3.2-31
MK-3.2-Y1

Paznen 3. Ilpoueccsl,

MALIMHBI U arperaTbl

AOMEHHBIX 1eX0B.

3.1 YCTpoHCTBO U TPY30IMIOTOKH 2 VK-10.3-31 YK | JI1.1JI1.2 KM1,K
JIOMEHHOTO 1iexa. Tumsl -11.1-31 IIK- JI1.7J12.1 M2, KM
IJIAHUPOBOK JJOMEHHOT'O 2.4-31 [IK-3.2- JI2.2713.1 3
nexa. YCTpoHcTBO 1 31 JI3.3
TPUHINT PadOTHI JOMEHHOM 210222354
neuu. CBepiuIbHbIE
MAIlUHBI, MYIIKA 1
cromopa. /Jlex/

32 KoHcTpykinu 3achImHbIx 2 VK-10.3-31 YK | JI1.1JI1.2 KM1,K
arnmapaToB JOMEHHBIX -11.1-31 TIK- JI1.7J12.1 M2, KM
neueil. Koncrpykuuu 2.4-31 IIK-3.2- J12.2J13.1 3
NOAbEMHHUKOB IIUXTHI HA 31 JI3.2J13.3
KOJTOITHHK. /JIek/ 212253 54

33 KoncTpykuuu arperatos st 2 VK-10.3-31 VK| JI1.1JI1.2 KMI1,K
yOOpKHU )KUIKUX TPOTYKTOB -11.1-31 TIK- | JI1.7J12.1J13. M2,KM
iaBku. /JIex/ 2.4-31 IIK-3.2- 1J13.3 3

31 21322053 54

34 PacueTsl 3achITHBIX 2 VK-10.3-31 VK| JI1.1JI1.2 Case-study | KM1,K
arnmapaToB JOMEHHBIX -10.3-V1 VK- | J1.7J12.1J13. M2,KM
neueit. /TIp/ 11.1-31 VK- 1J13.2J13.3 3

11.1-V1TIK- | 12233 24
2.4-31 TIK-2.4-
V1 [K-3.2-31

[IK-3.2-V1

35 Pacuersl nogbEMHUKOB 2 YK-10.3-31 YK | JI1.1JI1.4 Case-study | KMI,K

IIUXTHI Ha KoJonrHuK. /T1p/ -10.3-V1 VK- | JI1.7J12.1J13. M2, KM
11.1-31 YK- 1J13.2J13.3 3
11.1-Y1IIK- | D122 33 24
2.4-31 [IK-2.4-
V1 [K-3.2-31
[K-3.2-V1

3.6 Pacuers arperatoB mist 2 VK-10.3-31 YK J.1 Case-study
YOOPKH JKUJKUX MPOTYKTOB -10.3-Y1 VK- JI1.7J12.1
mtaBku. /TIp/ 11.1-31 YK- JI2.2713.1

11.1-Y1 IIK- JI3.3
2.4-311IK-2.4- | D122 33 254
VY1 IK-3.2-31

IIK-3.2-¥1




3.7 [TonroroBka K NpakTHYECKUM 15 VK-10.3-31 YK JI1.1 JI1.5 KM1,K P1
3aHATHSAM, BBIIIOJIHEHHE -10.3-¥1 VK- JI1.6 M2,KM
KypcoBoro npoexta /Cp/ 10.3-B1 VK- JI1.7J13.2 3

11.1-31 YK- | D1 2233 54
11.1-¥1 VK-
11.1-B1 IIK-
2.4-31 [IK-2.4-
V1T1IK-2.4-B1
[K-3.2-31 TIK-
3.2-Y1IIK-3.2-
B1
Pa3nen 4. IIpoueccsl,
MAIINHBI U arperaTbl
CTa/leMIaBUJILHBIX EX0B.

4.1 OO6iue cBeneHus 00 2 VK-10.3-31 YK | JI1.1JI1.2 KMI1,K
3JIEKTPOLYTOBBIX -11.1-31 TIK- J1.3 M2,KM
CTaJIeMJIaBUIIbHBIX Neyax. 2.4-31 IIK-3.2- JI1.7J12.1 3
Koncrpyknus padodero 31 JI2.2J13.1
IIPOCTPAHCTBA JI3.2J13.3
3NIEKTPOAYTOBBIX MeUeH. 01323334
MexaHu3mbl
AJIEKTPOTYTOBBIX
neueit. Koncrpykiumn
o0opynoBaHus s
00CITy)KUBaHUS
anexTponedett. /JIex/

4.2 BeprukanbHble KOHBEPTEPBL 2 VK-10.3-31 VK| JI1.1JI1.3 KMILK
M UX MEXaHU3MEI. -11.1-31 IIK- | JI1.7J12.1JI3. M2,KM
KoHcTpyKIIMu KUCIOPOAHBIX 2.4-31 TIK-3.2- 1J13.3 3
(hypM ¥ MEXaHU3MOB HX 31 01022354
npumMeHeHus. Koncrpykuuu
KOHBEPTECPOB
KOMOWHUPOBAHHOM
npoxyBku. KoHCTpyKIuu
MAIIIKH 1 000pyI0BaHUS IS
JIOCTAaBKH M 3arpy3KH MIAXTHI
B KOHBEPTEPHI.
l'opusonTanbHbIe
KoHBepTepbl. KoHCTpyKIMu
dbypmoBmuka. /Jlex/

43 OO011me CBeICHUs 0 2 VK-10.3-31 VK| JI1.1JI1.2 KMI1,K
pPa3IMBOYHBIX MAIIUHAX. -11.1-31 TIK- JI1.7J12.1 M2,KM
KoHcTpyKIun 0CHOBHBIX 3.2-31 1IK-2.4- JI2.2J13.1 3
Pa3HOBUIHOCTEN YCTaHOBOK 31 JI3.2J13.3
HENPEPBIBHOU Pa3IMBKU 012233 54
cramu. /Jlex/

4.4 Pacuer mexaHu3MoB 2 VK-10.3-31 YK | JI1.1JI1.3
morbemMa, MoBOpOTa CBOJA U -10.3-Y1 VK- JI1.7
HepeMelLIEHUs 3JIEKTPOJIOB 11.1-31 VK- | 512233 54
JUIsL TIEYH C UX OTIIOPOM Ha 11.1-V1 IIK-
monbKy. Pacuer npuBona 2.4-31 TIK-2 4-

MEXaHU3Ma HaKJIOHA ME€YH. Y1 IIK-3.2-31
Pacuer ob6opynoBanus s MK-3.2-Y1
00CITy>)KUBaHHUS

anextponeyei. /TIp/

4.5 KoHcTpykinn ocHOBHBIX 2 VK-10.3-31 YK | JI1.1JI1.2
MEXaHU3MOB H y3JI0B -11.1-31 TIK- JI1.3
YCTaHOBOK HEIPEPHIBHOI 2.4-31 IIK-3.2- JI1.7J12.1
pasnuBku ctanu. /Jlex/ 31 J12.2J13.1

JI3.2J13.3
21223334

4.6 KoncTpykuuu nureitHo- 2 VK-10.3-31 YK | JI1.1JI1.3

MPOKATHBIX arperatos. /JIek/ -11.1-31 TIK- | JI1.7J12.1J13.
2.4-31 IIK-3.2- 1J13.3
31 21223334




4.7 Pacuer MexaHu3Ma oBopoTa 1 YK-10.3-31 YK | JI1.1JI1.2
BEPTHKAJIBHOTO -10.3-Y1 VK- J1.3
KoHBepTepa. /IIp/ 11.1-31 YK- | JI1.7J12.1J13.

11.1-V1 IIK- 1J13.2J713.3
2.4-31 TIK-2.4- | 512232324
V1 IIK-3.2-31

MK-3.2-Y1

4.8 Pacuer ocHOBHBIX 1 VK-10.3-31 YK | JI1.1JI1.2
napaMeTpoB TOPU3OHTAIBHBIX -10.3-¥1 VK- J1.3
KoHBepTepoB. /TIp/ 11.1-31 YK- | JI1.7J12.1J13.

11.1-V1 IIK- 1J13.2J13.3
2.4-31TIK-2.4- | D1 2233 54
V1 IIK-3.2-31

IK-3.2-Y1

4.9 Pacuer ocHOBHBIX 2 VK-10.3-31 YK | JI1.1JI1.2
Pa3HOBUAHOCTEH yCTaHOBOK -10.3-V1 VK- J1.3
HENPEPBIBHON Pa3IMBKH 11.1-31 YK- | JI1.7J12.1J13.
cramu. /Tlp/ 11.1-V1 TIK- 1J13.2J13.3

2.4-31TIK-2.4- | D1 2233 54
V1 IK-3.2-31
IK-3.2-V1
4.10 | Pacuer OCHOBHBIX 2 VK-10.3-31 VK| JI1.1JI1.2
MEXaHU3MOB U y3JI0B -10.3-V1 VK- J1.3
YCTaHOBOK HEIPEPHIBHOI 11.1-31 YK- | JI1.7J12.1J13.
pasnuBku cranu. /TIp/ 11.1-V1 TIK- 1J13.2J13.3
2.4-31TIK-2.4- | D1 2233 54
V1 [K-3.2-31
[K-3.2-V1
4.11 [MoaroroBka kK KOHTPOJBHOM 10 VK-10.3-31 YK JI1.1 J11.7 KM1,K
pabote Ne2, BBITIOJHEHHE -10.3-Y1 VK- | 515233 54 M3
KypcoBoro npoekta /Cp/ 10.3-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1 IIK-
2.4-31 [IK-2.4-
V1I1IK-2.4-B1
I1K-3.2-31 IIK-
3.2-Y1IIK-3.2-
B1
4.12 | KoutponpHas paboTa 2 VK-10.3-31 YK J.1 KM1
Ne2 Mlp/ -10.3-Y1 VK-
11.1-31 YK-
11.1-Y1 IIK-
2.4-31 TIK-2.4-
V1 IK-3.2-31
MK-3.2-Y1
Paznea 5. Ilpoueccsl,
MAIINHBI U arperaTsl JJIs
TOJTy4eHHs IBETHBIX
MeTaJIJIOB H CIJIABOB.

5.1 Oo0mue cBeeHus 0 2 VK-10.3-31 YK | JI1.1JI1.2 KMI1,K
MIPOM3BOACTBE LIBETHHIX -11.1-31 IIK- JI1.7J12.1 M2,KM
METAJIOB U TIPEIIPUATHIX 2.4-31 TIK-3.2- JI2.2J13.1 3
LBETHOM METaJLTypIUu. 31 JI3.3
[TaBubHBIE TIEYH U HX 212233 34
MexaHu3Mbl. /JIex/

5.2 KoucTpykuuu 2 VK-10.3-31 YK | JI1.1JI1.2 KM1,K
PadUHAPOBOYHBIX TICUCH. -11.1-31 IIK- JI1.7J12.1 M2, KM
Koncrpyknuu neueit 2.4-31 [IK-3.2- JI2.2713.1 3
ABTOT€HHOH TJIABKH. 31 JI3.3
3arpy304Hble YCTpOHCTBa 2132053 54

TOIJIMBHBIX IeYell BETHOMN
Metautyprud. KoHcTpykmu
METAJLTyprHUECKUX KOBIICH
MIPEeNPUSITHIA LIBETHOU
MeTarypruu. /JIex/




53 Koncrpykuuu YK-10.3-31 YK | JI1.1JI1.2
PYZIOBOCCTAHOBUTEIBHBIX -11.1-31 TIK- JI1.7J12.1
PadUHUPOBOYHBIX TICUCH. 2.4-31 TIK-3.2- JI2.2J13.1
KoncTpyknun 31 J3.3
HCTIOJTHUTEIbHBIX 213253 54
MEXaHU3MOB
PYAOBOCCTAaHOBUTEIBHBIX
neueil. Konerpykuuu
MEXaHU3MOB 3arpy3Ku
MIUXTHI ¥ MAIIWH JUTS
00paboTKn
KosomrHuka. /JIex/

5.4 Koncrpykuun neueit VK-10.3-31 YK JI1.1 J11.2 KM1,K
BAaKyyMHO-IYT'OBOT'O -11.1-31 TIK- JIT.7J12.1 M2,KM
neperasa. Koncrpykiuu 2.4-31 [IK-3.2- JI2.2713.1 3
Tneyeil 2IeKTPOIITIaKOBOTO 31 JI3.3
neperiaBa. KoncTpykunu 2132053 54
MIPHUBOJIOB TIeUel BaKyyMHO-

JTyTOBOTO, 3J€KTPOHHO-
Jy4eBOro U
AIIEKTPOIIIAKOBOTO
neperiaBa. Konctpykunu
JNEKTPONIU3EPOB U UX
obopynoBanue. /JIex/

5.5 KoncTpykuuu mamma VK-10.3-31 YK | JI1.1JI1.2
HEIPEPBIBHOTO U -11.1-31 IIK- JI1.7J12.1
HOJIYHENPEPBIBHOTO JIUThSI 2.4-31 IIK-3.2- J12.2J13.1
LBETHBIX METAJIJIOB. 31 JI3.3
Koncrpykiun Mamux 010202354
HEMPEPBIBHOTO JINTHS
3aroTOBOK C TOABHKHBIM
KpPHUCTAIU3aTOPOM.

KoHcTpykinm kapycenbHBIX
Y JIEHTOYHBIX Pa3IMBOYHBIX
MamuH. /JIex/

5.6 Pacuer meramnyprudeckux VK-10.3-31 YK | JI1.1JI1.2
KOBILEH MpeanpusITuit -11.1-31 TIK- | JI1.7J12.1JI3.
UBETHOM MeTautypruu. /TIp/ 2.4-31TIK-3.2- | 1J13.2J13.3

311IK-2.4-Y1 | 212223 54
IK-3.2-Y1 YK
-10.3-Y1 VK-

11.1-V1

5.7 Pacuyer ucromTHUTENbHBIX VK-10.3-31 YK | JIL.1JI1.2
MEXaHU3MOB -10.3-¥1 VK- | JI1.7J12.1JI3.
PYAOBOCCTaHOBUTEIBHBIX 11.1-31 VK- 1J13.2
neueit. /Tlp/ 11.1-Y1TIK- | D122 33 24

2.4-31 IIK-2.4-
V1 IIK-3.2-31
[K-3.2-V1

5.8 Pacuer neueit VK-10.3-31 YK | JI1.1JI1.2
AJIEKTPOILIAKOBOTO -10.3-Y1 VK- | J1.7J12.1J13.
neperuiasa. /TIp/ 11.1-31 YK- 1J13.2J13.3

11.1-V1TIK- | D122 33 54
2.4-31 [IK-2.4-
VY1 IIK-3.2-31

IK-3.2-Y1

5.9 Pacuer npuBonoB neuei VK-10.3-31 YK | JI1.1JI1.2
BaKyyMHO-JIyTOBOTO, -10.3-Y1 VK- | JI1.7J12.1J13.
AJIEKTPOHHO-ITy4€BOTO0, 11.1-31 YK- 1J13.2J13.3
3JIEKTPOLIIAKOBOTO 11.1-VI TIK- | 2132 323 54
neperuasa. /IIp/ 2.4-31 [IK-2.4-

V1 I[K-3.2-31

IIK-3.2-V1




5.10 |Pacuer mamun 2 VK-10.3-31 YK | JI1.1JI1.2
HENpPEepbIBHOTO U -10.3-Y1 VK- | J1.7J12.1J13.
MOJIYHETIPEPBIBHOTO JIUThSI 11.1-31 VK- 1J13.2 J13.3
[IBETHBIX METAIOB. Pacuer 11.1-V1IIK- | D15233 54
KapyCeNnbHBIX U JIEHTOUHBIX 2.4-31 [IK-2.4-
pa3nuBouHbIX MamuH. /TIp/ VY1 IIK-3.2-31

MK-3.2-Y1

5.11 | BsblnonHEHHE KypcOBOro 21 VK-10.3-31 VK| JI1.1 JI1.5
MPOEKTa, IOATOTOBKA K -10.3-Y1 VK- JI1.6
3a4ery W dk3ameny. /Cp/ 10.3-B1 VK- JI1.7J13.3

11.1-31 YK- | 312233 54
11.1-Y1 VK-
11.1-B1 IIK-
2.4-31 IIK-2.4-
V1T1IK-2.4-B1
[1K-3.2-31 TIK-
3.2-Y1IIK-3.2-
B1

5.12 |3amura KypcoBOro mpoexTa 18 YK-10.3-V1 JIT.1 JI1.7 P1
10 JUCHMIIINHE "MalnHel 1 VK-10.3-B1 D1 032253 54
arperarsl YK-11.1-¥1
METAJUTYpru4eckoro VYK-11.1-B1
npousBoactea /KII/ [1IK-2.4-Y1 IIK

-2.4-B1TIK-3.2
-Y1IIK-3.2-B1

5.13  [Dx3ameH no AMCUUIIIIMHE 18 VK-10.3-31 YK | JI1.1JI1.7 KM3
"Marmmssl 1 arperatsl -10.3-V1 VK- | D1 3233 54
METaJUTypruYecKoro 10.3-B1 VK-
npou3BozacTBa" /IK3amen/ 11.1-31 VK-

11.1-¥1 VK-
11.1-B1 IIK-
2.4-31 TIK-2.4-
V1T1IK-2.4-B1
MK-3.2-31 TIK-
3.2-Y1IIK-3.2-
Bl
Pa3gen 6. Mexannyeckoe
o0opynoBaHue 1
00padoTKH MeTANI0B
JdaBJIeHHEM.

6.1 OO0mue Ha3HAYCHHUS U 4 VK-10.3-31 YK | JI1.1JI1.2 KM1,K
KItaccu(pUKaIus MPOKATHBIX -11.1-31 IIK- JI1.4 M2
craHoB. KoHCcTpyKInu 2.4-31 [IK-3.2- JI1.7J12.1
paboumx KieTeld MpOKaTHBIX 31 JI2.2J13.1
cTaHoB. /JIex/ JI3.3

01323354

6.2 KoncTpykuuu cranos 4 VK-10.3-31 YK | JIl.1J11.4
ropsyei IpoKaTKH. -11.1-31 TIK- | JI1.7J12.2J13.
KoncTpykunu cranoB 2.4-31 TIK-3.2- 1J13.2
XOJIOTHOM TpOKaTKH. /JIex/ 31 01323354




6.3 KonrakTHOE naBieHue, VK-10.3-31 YK JI1.1 J11.2
YCWJIME U KPYTSLIMH MOMEHT -11.1-31 TIK- JI1.4
pu npokarke. KoHCTpykiuu 2.4-31 IIK-3.2- | JI1.7J12.2J13.
BAaJIKOB IIPOKATHBIX CTAHOB. 31 1J13.2
KoHcTpyKiuy nmoamynHIKOB 21525354
MPOKATHBIX CTAHOB.

KoHCTpyKIINN MEXaHU3MOB
YCTQHOBKH U
YPaBHOBEIIUBAHUS BAJIKOB.
KoHncTpykinn craHuH
pabounx KiIeTeH.
KoHncTpykunn MmexaHu3MoB
YMEHBIICHUS ONEPEIHON
Pa3HOTOJIIMHHOCTH.
KectxocTs paboueit kietu u
nonockl. [IpuBoj BakoB
pabouux Kiereil.
KoncTpykuuu MamuH u
arperaroB MOTOYHBIX
TEXHOJIOTHYECKUX

e, /Jlex/

6.4 KoncTpykunu npommBHbIX VK-10.3-31 YK | JI1.1JI1.4
ctanoB. KoHcTpykuuu -11.1-31 TIK- | JI1.7J12.2J13.
ABTOMAaTHYECKUX CTAHOB. 2.4-31 IIK-3.2- 1J13.2
Koncrpykuuu 31 01022354
AT PUMOBBIX CTAHOB.

KoHcTpykuuu cTaHoB
BHHTOBOH ITPOKATKH.
Koncrpykuuu
PEOYKIMOHHBIX U
KaJIMOPOBOYHBIX CTAHOB.
KoHcTpyKITNm cTaHOB ISt
XOJIONHOM NPOKATKU
Tpy0. /Jlex/

6.5 Pacuer noammnHnKoB VK-10.3-31 YK | JI1.1JI1.4 Case-study
IIPOKAaTHBIX CTaHOB. Pacuer -10.3-¥1 VK- | JI1.7J12.2J13.
MEXaHU3MOB YCTAaHOBKH U 11.1-31 VK- 1J13.3
YpaBHOBEIIMBaHUS 11.1-Y1TIK- | D122 33 24
BankoB. /I1p/ 2.4-31 [IK-2.4-

V11IK-3.2-31
IK-3.2-V1

6.6 Pacuer cranus pabounx VK-10.3-31 YK | JIL.1JI1.4 Case-study
knereil. Pacuer pabounx -10.3-Y1 VK- | JI1.7J12.2J13.
KJIeTei Ha 11.1-31 VK- 1J13.2J13.3
ompoxuasBanue. /IIp/ 11.1-V1TIK- | 313233 24

2.4-31 TIK-2.4-
V1 IIK-3.2-31
IK-3.2-V1

6.7 Pacuer MmexaHu3MOB VK-10.3-31 VK| JI1.1JI1.4 Case-study
YMEHBIIEHUS MONEePEUHOM -10.3-¥1 VK- | JI1.7J12.2J13.
pasHoToimuHHOCTH. /T1p/ 11.1-31 VK- 1J13.2J13.3

11.1-V1TIK- | 512232354
2.4-31 [IK-2.4-
V1 IIK-3.2-31

[K-3.2-V1

6.8 Pacuers! mamuH u arperaToB VK-10.3-31 YK | JI1.1JI1.4 Case-study
MTOTOYHBIX TEXHOJIOTHUYECKUX -10.3-¥Y1 VK- | JI1.7J12.2J13.
suaui. /TIp/ 11.1-31 VK- 1J13.2J13.3

11.1-Y1IIK- | 313233 54
2.4-31 TIK-2.4-
V1T1IK-3.2-31

IK-3.2-V1




6.9 PacueTsl npommBHBIX 2 YK-10.3-31 YK J1.1 Case-study
cranos. /TIp/ -10.3-Y1 VK- | JI1.7J12.2J13.
11.1-31 YK- 1J13.2J13.3
11.1-V1TIK- | D122 33 54
2.4-31 [IK-2.4-
VY1 IIK-3.2-31
MK-3.2-Y1
6.10 | Pacuers aBTOMaTHYECKNX 2 VK-10.3-31 YK | JI1.1JI1.2 Case-study
crano. /ITp/ -10.3-¥1 VK- JI1.7J13.1
11.1-31 VK- JI3.2J13.3
11.1-V1TIK- | 12233 54
2.4-31 [IK-2.4-
VY1 IIK-3.2-31
IK-3.2-Y1
6.11 PacueTs! numurpuMoBbIx 2 VK-10.3-31 YK | JI1.1JI1.2
cranos. /ITp/ -10.3-¥Y1 VK- JI1.7J13.1
11.1-31 VK- JI3.2J13.3
11.1-V1IIK- | D122 33 54
2.4-31 [IK-2.4-
V1 IK-3.2-31
[IK-3.2-V1
6.12 | Pacuersl peyKIIMOHHBIX U 2 VK-10.3-31 YK | JI1.1JI1.4
KannOpoBOYHBIX cTaHOB. /I1p/ -10.3-V1 VK- JI1.7J13.1
11.1-31 VK- JI3.2J13.3
11.1-V1TIK- | D122 33 24
2.4-31 IIK-2.4-
V1 [K-3.2-31
[K-3.2-V1

6.13 IToaroroBka K MpakTHYECKUM 36 VK-10.3-31 YK JI1.1 J11.7
3aHATHSAM, BBITIOJITHCHHE -10.3-Y1 VK- | D1 322393 54
KypcoBoro npoekta /Cp/ 11.1-31 VK-

11.1-Y1 IIK-
2.4-31 IIK-2.4-
V1I1IK-2.4-B1
IK-3.2-31 TIK-
3.2-V11IIK-3.2-
B1 YK-10.3-Bl

VYK-11.1-B1

6.14 | KontponbHas paboTa 2 VK-10.3-31 YK J.1 KM2

Ne3 /Tp/ -10.3-¥1 VK-
11.1-31 VK-
11.1-V1 IIK-

2.4-31 [IK-2.4-
VY1 IIK-3.2-31
IK-3.2-Y1

6.15 | KoHCTpyKIMH pONHKOBBIX 4 VK-10.3-31 YK | JI1.1JI1.4
CTaHOB XOJIOJHON MPOKATKH. -11.1-31 IIK- JI1.7
Koncrpykuuu Mamms u 2.4-31TIK-3.2- | D122 33 24
arperaros JJisl IPOU3BOJICTBA 31
cBapHBIX Tpy0.KoHCTpyKIINN
THIPaBIMYECKHUX TIPECCOB.

Konerpykuun nmpuBoos

THIPABIMYCCKIX

npeccos. /Jlex/

6.16 | CTaHbl OTHOKPATHOTO 5 VK-10.3-31 YK | JIL.1 JI1.7 KM1,K
BonouyeHus. Koncrpykuuu -11.1-31TIK- | 51 29233 54 M2
MHOT'OKPAaTHBIX BOJIOUHJIBHBIX 2.4-31 TIK-3.2-

CTAaHOB CO CKOJIBKEHUEM 31

MPOBOJIOKH Ha
MIPOMEKYTOYHBIX OapabaHax.
KoHCTpYKITHr MHOTOKPATHBIX
BOJIOYMJIBHEIX CTAHOB 0€3
CKOJIbYKEHHSI IPOBOJIOKHU Ha
MIPOMEKYTOYHBIX

Gapabanax. /Jlex/




6.17 | KoHCTpyKIIMM MHOTOKPATHBIX YK-10.3-31 YK | JI1.1 JI1.7 KMILK
0e3MeTyIeBbIX CTAHOB -11L1-31TIK- | D1 22323 54 M2
(IPSIMOTOYHEIX). 2.4-31 [IK-3.2-

BonounnbeHble cTaHbl € 31
MPSMOJNMHEHHBIM IBHKCHHEM
Marepuana. /JIex/

6.18 |Hasunauenwue u oGiiee VK-10.3-31 VK| JIl1.1JI1.4 KMI1,K
YCTPOHCTBO CTaHOB -11.1-31 TIK- J1.7 M2
MPSIMOTUHEHHOTO BOJIOUEHHUS 2.4-31TIK-3.2- | D122 33 254
Tpy6. KoHCTpyKitnu pabounx 31
JIMHUH CTaHOB
MPSIMOJTUHEHHOTO BOJIOUESHHUS
Tpy6. KoHCTpyKIIMHM cTaHOB
OYXTOBOT'O BOJIOUCHUS TPYO.

Be160p onTHMaNBHBIX
napameTpoB
TpyOOBOJIOYMIBHBIX
craHoB. /JIex/

6.19 | Pacuers! cTaHOB AJ1s VK-10.3-31 YK | JI1.1JI1.4
XOJIOHOM MPOKATKU -10.3-¥1 VK- JI1.7
Tpy06. /p/ 11.1-31 YK- | 512232354

11.1-V1 IIK-
2.4-31 [IK-2.4-
VY1T1IK-3.2-31

[K-3.2-V1

6.20 | Pacuersl poNMKOBBIX CTAHOB VK-10.3-31 YK | JI1.1JI1.4

XONogHOM npokaTku. /TIp/ -10.3-V1 VK- J1.7
11.1-31 YK- | 5122323524
11.1-V1 IIK-

2.4-31 [IK-2.4-
V1 [K-3.2-31
IIK-3.2-V1

6.21 |Pacuersl mamuH u arperaToB VK-10.3-31 YK | JI1.1JI1.4
JUIsl IPOU3BOAICTBA CBAPHBIX -10.3-V1 VK- J1.7
Tpy6. /Mp/ 11.1-31 YK- | 5122032354

11.1-Y1 IIK-
2.4-31 [IK-2.4-
V1 IK-3.2-31

I1K-3.2-V1

6.22 PacueTs! rugpaBnnyecKux VK-10.3-31 YK JI1.1J11.4

npeccos. /TIp/ -10.3-¥Y1 VK- J1.7
11.1-31 YK- | 512232354
11.1-Y1 IIK-
2.4-31 TIK-2.4-
V1 IK-3.2-31
MK-3.2-Y1

6.23 PacueTsl MHOTOKpaTHBIX VK-10.3-31 VK| JI1.1JI1.4
BOJIOUMJIBHBIX CTAHOB CO -10.3-Y1 VK- J1.7
CKOJIB)KEHUEM MPOBOJIOKH HA 11.1-31 YK- | 5135233 54
MIPOMEKYTOUHBIX 11.1-V1 IIK-

Gapabanax. /ITp/ 2.4-31 [IK-2.4-

V1 IIK-3.2-31
IK-3.2-Y1

6.24 | Pacuers! pabounx JTHHUH VK-10.3-31 VK| JI1.1JI1.3
CTAaHOB NPSIMOIMHEHHOTO -10.3-Y1 VK- JI1.7
BoJioueHus Tpyo. /Ip/ 11.1-31 YK- | D122 33 24

11.1-V1 IIK-
2.4-31 TIK-2.4-
V1 [K-3.2-31

IIK-3.2-V1




6.25

Pacuersl cTaHOB OyXTOBOTO
BosiodeHus Tpyo6. /TIp/

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

JI1.1J11.3
1.7
510520354

6.26

KonTponsHas paborta
Ned /Tlp/

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

JI1.1 JI1.7
013023334

KM2

6.27

BrlinonHenne KypcoBoro
MPOEKTa, TIOITOTOBKA K
3a4yery U dKk3ameny. /Cp/

40

VK-10.3-31 VK
-10.3-V1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-V1 VK-
11.1-B1 IIK-

2.4-31 TIK-2.4-

V1IIK-2.4-B1

I1K-3.2-31 IIK-

3.2-Y1IIK-3.2-

Bl

JI1.1 J11.7
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