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@DopMBbI KOHTPONIS B CEMECTPAX:

9K3aMeH 6, 7
KypCOBOii MpoexT 6, 7



1. HEJIX OCBOEHUA

1.1 | Llens: 03HAaKOMJICHHE CTYACHTOB C MIPUHINIIAMH JEHCTBUS W KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH 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](- HN3Yy4YCHUEC MCTOAUK pacucTa U KOHCTPYUPOBAHUS Y3JI0B U zleTaneﬁ MCTAJLITYPIrUiCCKUX MallliH 1 060py}103aHI/m;

1.6 | - 3aKperieHHs Ha IPaKTHKE HABBIKOB IPOEKTUPOBAHMS B COOTBETCTBUU C TpeOoBaHUAMU EquHON cucTemMsl
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 | deraym MamyH

2.1.2 |IIpaBoBeneHue

2.1.3 |IIpuxnagHas MexaHUKa

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeauIecTByoIIee:

2.2.1 | Aucuuruunel no Beidopy b1.B.JIB.6

2.2.2 |IoaroToBka K HpOLEAYpPE 3aLIUTHI 1 3aIIUTa BHITYCKHOMH KBATH(PUKAIIMOHHON PabOThI

2.2.3 |Meronsl yBeIHYEHHUS pecypca TEXHOIOTHIECKOT0 000py 10BaHUS

2.2.4 |IIpeamumnioMHas MPaKTHKA JUIs BHITOJHEHUS! BBITYCKHON KBATU(HKAIIMOHHONW PaOOTHI

2.2.5 |OkcmryaTanus U peMOHT METAJUTYPrHYeCKUX MAaIInH

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIISAMUA

IIK-3.2: Crioco0HOCTh MPOEKTHPOBATH TEXHUYECKOE OCHALLIEHHE PA00YNX MeCT C pa3MellleHHeM TeXHOJIOrH4ecKoro
000py10BaHUsl, yMeHHE 0CBAUBATH BBOJMMOE 000py10BaHuUe

3HaTb:

ITK-3.2-31 Merons! pacdera JeTaneid 1 MEXaHU3MOB TEXHOJIOTHYESCKUX MAIIMH U 3JIEMEHTOB KOHCTPYKINI 000py1OBaHAS

YK-11.1: Cnioco0HOCTH YIpPaBJaAATH cBoeil MPo¢ecCHOHAIBLHOM 1eATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npogeccuoHaJILHOM cepe, OpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

3HaThb:

VYK-11.1-31 OcHOBBI pacyeToB AeTajel U y3JI0B MEXaHUYECKUX CHCTEM Ha MPOYHOCTD U JI0JITOBEYHOCTH

YK-10.3: Cnoco0HOCTDb HCIIOJIb30BAThH NPAKTUYECKNE HABBIKU /IJIfl PELICHUA 3a1a1 U peaiu3allui MNpoeKToOB, B OﬁﬂaCTl/l,
COOTBeTCTByIOII.[eﬁ l'[pO(l)l/lJIlO MNOATOTOBKH

3HaTh:

YK-10.3-31 HazHaueHue, yciIoBUs SKCILTyaTaIllH, TEXHHUECKUE XapaKTEPHUCTUKH U KOHCTPYKTUBHBIE OCOOCHHOCTH
METaJUTyPrH4eCKUX MAIIMH Pa3IMYHbIX TUIIOB

IIK-2.4: YMeHne MPOBOANTD MATEHTHHIE HCCIIEOBAHHUS C IEJIbIO 00ecnedyeHs] MATEHTHOH YHCTOTHI HOBBIX MPOEKTHBIX
pellleHHIi H NX NATEeHTOCIIOCOOHOCTH ¢ ONpeieIeHHeM MoKa3aTe/ieii TEXHHYecKOro YpoBHs MPOEeKTHPYeMbIX H3/IeTnii

3HaTh:

[1K-2.4-31 MammuHsl 1 arperatsl METaulyprudeckoro mpou3BOACTBA, UX KOHCTPYKTUBHBIE OCOOEHHOCTH U OKCILUTyaTallMOHHBIE
XapaKTEePUCTUKH

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

YMmerhb:

VK-10.3-Y1 AHanu3upoBaTh KOHCTPYKTHBHBIC 0COOCHHOCTH METAJUTYPTHYECKAX MAlIMH K 000PYAOBAaHUS C YUECTOM YCIOBHI NX
OKCTUTyaTaIH

IIK-3.2: Cnioco0HOCTh MPOEKTHPOBATH TEXHUYECKOE OCHALLIEHHE PA00YNX MeCT C pa3MellleHHeM TeXHOJIOTH4ecKoro
000py10BaHUsl, yMeHHE 0CBAUBATH BBOJMMOE 000py10BaHuUe

YMmerb:




[1K-3.2-Y'1 Bei6upath 1 IpOEKTUPOBATH INIABHBIE KOHCTPYKTUBHBIE Y3JIBI U MEXaHH3MbI TEXHOJIOTMYECKOT0 000pyJOBaHUS

YK-11.1: CnocoGHOCTH YIPaBJIATH CBOEii MPo(heccHOHATBHOI 1esITETHHOCTHI0 WIH MPOEKTAMH B COOTBETCTBYIONIEIH
npodeccuoHaILHOI cdepe, GpaTh Ha ceGsi OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

YMmerb:

VK-11.1-Y1 Boibupars 060CHOBaHHbBIE KOHCTPYKTHBHBIE PEIIEHU TPH pa3paboTke JAeTanei U y3JI0B METaTypruieckoro
000pyIOBaHMUS, POU3BOIUTH MTOBEPOYHBIC PACUEThI

IIK-2.4: YMeHne MpOBOANTDH MATEHTHHIE HCCIEAOBAHHUS C IEJIBIO 00ecedyeH sl MATeHTHOH YHCTOTHI HOBBIX MPOEKTHBIX
peleHnii M UX MATEHTOCIOCOOHOCTH ¢ ONpesieJieHHeM NMoKa3aTesiell TEXHHYECKOro YPOBHS MPOEKTHPYeMBbIX U3/1eui

YMeTh:

ITK-2.4-Y1 OmpenmensaTh MOKA3aTENN TEXHUYECKOTO YPOBHS MPOCKTUPYEMBIX H3JISIHIA 1 UX ITaTCHTOCIIOCOOHOCTH

YK-11.1: Crioco0HOCTH YNIPaBJAATH cBoeil NMPo¢ecCHOHAIBLHOM 1eATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodgeccuoHaJILHOM cdepe, GpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

Baanernb:

VYK-11.1-B1 Meroaukamu BEIOOpa KOHCTPYKTHBHBIX PENIEHHH TP MPOSKTHPOBAHUH METALTYPIHIECKOT0 000pyJOBaHUS

IK-2.4: YMeHne npoBOAUTH NMAaTEHTHbIE HCCIEI0BAHUS € LeIbI0 00ecnedyeHUs] MATEeHTHOM YMCTOTHI HOBBIX MPOEKTHBIX
pelleHuii u MX NATEHTOCNOCOOHOCTH ¢ ONpeeleHHeM NoKa3aTeeil TEXHHYeCKOro YPOBHS NMPOEKTUPYEMbIX U3/1eJIuii

Baanernb:

[1K-2.4-B1 HaBbIkamMu OIIEHKH TEXHUYECKOTO YPOBHS IPOSKTHPYEMBIX U3AENU, MAIIMH X 000PYIOBAHUS

IIK-3.2: Cnoco0HOCTH NPOEKTHPOBATH TEXHHMYECKOE OCHALLEeHHE PA00YHX MeCT ¢ pa3MelleHneM TeXHOJI0THYeCKOoro
000py1oBaHHs, YMEHHE OCBAHBATH BBOTHMOE 000pyI0BaHHE

Baangern:

IIK-3.2-B1 MetoaukaMu pacueTa OCHOBHBIX KOHCTPYKTHBHBIX IIapaMETPOB MAIIMH U arperaToB METaJUTypPrHueCcKOro
MpPOU3BOACTBA

YK-10.3: Crioco0HOCTH HCNOJIb30BATh MPAKTHYECKHE HABBIKH JIJIsS PellleHHs 32124 ¥ Peajin3aluu MPoeKToB, B 00J1aCTH,
COOTBETCTBYIOLIEH MPOoQUIII0 MOATOTOBKH

Baanernb:

YK-10.3-B1 Nudpopmanueii 0 mepceKTUBaX pa3BUTH KOHCTPYKIMI MAIIMH U arperaTroB METAJLTyPrU4eCKOro Npou3BOACTBA

4. CTPYKTYPA U COJAEP)KXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHSA/ / Kypc HHIUKATOPBI H JJL. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pazgen 1. 3agaun
MeTaJLIypru4ecKoro
NPOM3BOJCTBA.
1.1 CTpyKTypa COBpEMEHHBIX 6 2 [IK-2.4-31 TIK- | JI1.1 J11.2
METAJLTyprHUECKUX 3aBOJIOB. 3.2-31 YK-10.3 1.4
OcHOBHBIE TPeOOBaHMA K -31 YK-11.1-31 JI1.7J12.1
METaJLIyprU4€eCKUM JI2.2713.1
MallliHaMm u arperaram. /JIex/ JI3.2J13.3
213233 54
1.2 [ToaroroBka K MpakKTHYECKUM 6 15 T1K-2.4-31 T1IK- JI1.1 JI1.5
sarsTHsaM. /Cp/ 24-V11IK-2.4- J1.6

B1IIK-3.2-31 JI1.7]13.2
IK-3.2-V11IIK | 91 92 93 54
-3.2-B1 VK-
10.3-31 VK-
10.3-¥1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-¥1 VK-

11.1-B1

Paznen 2. IIpoueccsl,
MalllMHbI U arperaTbl AJist
TMOATOTOBKH IIMXTOBBIX
MaTepHaJIoB K JOMEHHOM
IJIaBKe.




2.1 Arperatsl 1 MEXaHU3MBI MK-2.4-31 TIK- | JIL.1 JI1.4
PYZIHBIX ABOPOB. bamieHHbIe 3.2-31 YK-10.3 | JI1.7J12.1J13.
U pOTOPHBIE -31 VK-11.1-31 | 1J13.2J13.3
BarOHOOIPOKHIBIBATEIH. 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 KoHcTpykiuu MammuH st IIK-2.4-31 IIK- | JI1.1J11.4
nepepaboTKH CTPYKKH U 3.2-31 YK-10.3 | JI1.7J12.2J13.
noma. CBesieHHs O mpoliecce -31 YK-11.1-31 1J13.2
rpoxoueHus. Henpusogusie 01022354
rpoxortsl. IToaBuxkHbIE
TPOXOTHI U KIIACCU(HUKATOPEL.

BubpanuonHbie
TpoxoTsl. /JIex/

2.3 OO01mmas xapakTepuCcTuKa MK-2.4-31 TIK- | JI1.1 J11.2
MIPOLIECCOB OOOTAIIEHUSI. 3.2-31 YK-10.3 | JI1.7J12.1J13.
O6opynoBanue st -31 VK-11.1-31 | 1J13.2J13.3
oboramenns.O60py10BaHIEe 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 Pacuérpl nutareneil. Pacuérsl [IK-2.4-31 TIK- J1.1 Case-study
MapamMeTpoB PeKUMa pabOThI 2.4-V1IIK-3.2- JI1.7J12.1
U IPOYHOCTHBIE PaCUETHI 31 IIK-3.2-V1 JI2.2J13.1
OCHOBHBIX pabounx meTaineit VK-10.3-31 VK| JI3.2JI3.3
o0opynoBaHus s -10.3-Y1 VK- | D1 5253 54
JIPOOJICHUS U 11.1-31 VK-
n3mMenpaenus. /Tlp/ 11.1-V1

2.5 Pacuérpl mammH i IIK-2.4-31 TIK- | JI1.1JI1.2 Case-study
nepepaboTKH CTPYKKH U 2.4-y11IK-3.2- | JI1.7J12.1JI3.
noma. /TIp/ 31 I1K-3.2-V1 1J13.3

YK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-
11.1-31 YK-
11.1-¥1

2.6 Pacuér MomHocTy npuBoaa u [IK-2.4-31 TIK- | JI1.1J11.2 Case-study
MIPOU3BOAUTEIBHOCTH 2.4-V1IIK-3.2- | JI1.7J12.1JI3.
GapabaHnHOrO 31 IIK-3.2-V1 1J13.2J13.3
cmecutens.Pacuérs VK-10.3-31 VK | 31 2233 54
arnmomaru. /TTp/ -10.3-¥Y1 VK-

11.1-31 VK-

11.1-V1




2.7 [TonroroBka K NpakTHYECKUM 15 T1K-2.4-31 TIK- JI1.1 JI1.7
3aHATHSM W KOHTPOJbHOU 2.4-V11IK-2.4- | 513233 54
pabote Nel /Cp/ B1 IIK-3.2-31

MK-3.2-Y1IIK
-3.2-B1 VK-
10.3-31 VK-
10.3-V1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-V1 VK-

11.1-B1

2.8 KonTpomnsHas pabota 2 [1K-2.4-31 TIK- J1.1
Nel Mlp/ 2.4-V1IIK-3.2-

31 IIK-3.2-V1

YK-10.3-31 YK
-10.3-Y1 VK-
11.1-31 VK-

11.1-V1
Paznen 3. Ilpoueccsl,
MANIMHBI U arperaThbl
JAOMEHHBIX IIEX0B.

3.1 YCTpoHCTBO U TPY30IMIOTOKH 2 TIK-2.4-31 TIK- | JI1.1JI1.2
JIOMEHHOTO 11exa. THmsl 3.2-31 YK-10.3 JI1.7J12.1
IUIAHUPOBOK JIOMEHHOIO -31 YK-11.1-31 J12.2J13.1
nexa. YCTpoHcTBO 1 JI3.3
TPUHINT PadOTHI JOMEHHOM 210222354
neuu. CBepiuIbHbIE
MAIIIHBI, TYIIKH 1
cromopa. /Jlex/

32 KoHcTpykinu 3achImHbIx 2 TIK-2.4-31 TIK- | JI1.1JI1.2
arnmnaparoB JIOMEHHBIX 3.2-31 YK-10.3 JIT.7J12.1
neueit. Koncrpykumn -31 YK-11.1-31 JI2.2713.1
NOAbEMHHUKOB IIUXTHI HA JI3.2J13.3
KOJTOITHHK. /JIek/ 212253 54

33 KoncTpykuuu arperatos st 2 TIK-2.4-31 IIK- JI1.1 J11.2
yOOpKHU )KUIKUX TPOTYKTOB 3.2-31 YK-10.3 | JI1.7J12.1J13.
iaBku. /JIex/ -31 YK-11.1-31 1J13.3

313233 54

34 PacueTsl 3achITHBIX 2 IIK-2.4-31 TIK- | JI1.1JI1.2 Case-study
anmnapaToB JOMEHHBIX 2.4-y11IK-3.2- | JI1.7J12.1J13.
neueit. /TIp/ 31 I1K-3.2-V1 1J13.2J13.3

VYK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-

11.1-31 VK-
11.1-V1

35 Pacuersl nogbEMHUKOB 2 TIK-2.4-31 TIK- | JI1.1JI1.4 Case-study
IIUXTHI Ha KoJonrHuK. /T1p/ 2.4-V11IK-3.2- | JI1.7J12.1J13.

31TIK-3.2-Y1 | 1J13.2J13.3

VYK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-

11.1-31 VK-
11.1-v1

3.6 Pacuers arperatoB mist 2 TTIK-2.4-31 I1K- J.1 Case-study
YOOPKH JKUJKUX MPOTYKTOB 2.4-Y1IIK-3.2- JI1.7J12.1
mtaBku. /TIp/ 31 IIK-3.2-V1 J12.2J13.1

VK-10.3-31 YK J3.3
-10.3-Y1 VK- | 213233 54
11.1-31 YK-

11.1-V1




3.7 [TonroroBka K NpakTHYECKUM 15 T1K-2.4-31 TIK- JI1.1 JI1.5
3aHATHSAM, BBIIIOJIHEHHE 2.4-Y1 IIK-2 4- JI1.6
KypcoBoro npoexta /Cp/ B1 I1K-3.2-31 JI1.7J13.2

[K-3.2-V1T1IK | D1 22 33 54
-3.2-B1 VK-
10.3-31 VK-
10.3-Y1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-V1 VK-
11.1-B1

Pa3nen 4. IIpoueccsl,

MAIINHBI U arperaTbl

CTa/leMIaBUJILHBIX EX0B.

4.1 OO6mue cBeneHus 00 2 TIK-2.4-31 TIK- | JI1.1JI1.2
JNIEKTPOAYTOBBIX 3.2-31 VK-10.3 J1.3
CTaJIeMJIaBUIIbHBIX Neyax. -31 YK-11.1-31 JI1.7J12.1
Koncrpyknus padodero 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 IIK-2.4-31 IIK- | JI1.1JI1.3
Y UX MEXaHU3MBI. 3.2-31 YK-10.3 | JI1.7J12.1J13.
KoHcTpyKIIMu KUCIOPOAHBIX -31 VK-11.1-31 1J13.3
(hypM ¥ MEXaHU3MOB HX 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 TIK-2.4-31 IIK- JI1.1 J11.2
Pa3IMBOYHBIX MAIlIMHAX. 3.2-31 YK-10.3 JIT.7J12.1
KoHcTpyKIun 0CHOBHBIX -31 VK-11.1-31 JI2.2J13.1
Pa3HOBUIHOCTEN YCTaHOBOK JI3.2J13.3
HENPEPBIBHOU Pa3IMBKU 012233 54
cramu. /Jlex/

4.4 Pacuer mexaHM3MOB 2 I1K-2.4-31 TIK- | JI1.1 JI1.3
morbemMa, MoBOpOTa CBOJA U 2.4-Y1IIK-3.2- J1.7
TIepPEMEIICHHUS JIEKTPOJIOB 31 [IK-3.2-Y1 | 3122 33 54
JUIsL TIEYH C UX OTIIOPOM Ha VK-10.3-31 YK
monbKy. Pacuer npuBona -10.3-Y1 VK-

MEXaHU3Ma HaKJIOHA ME€YH. 11.1-31 VK-
Pacuer ob6opynoBanus s 11.1-V1
00CITy>)KUBaHHUS

anextponeyei. /TIp/

4.5 KoHcTpykinn ocHOBHBIX 2 IK-2.4-31 TIK- | JI1.1JI1.2
MEXaHHU3MOB U Y3JI0B 3.2-31 YK-10.3 J.3
YCTAHOBOK HENpEpbIBHOM -31 YK-11.1-31 JI1.7J12.1
pasnuBku ctanu. /Jlex/ J12.2J13.1

JI3.2J13.3
21223334

4.6 KoncTpykuuu nureitHo- 2 K-2.4-31 TIK- | JI1.1 J11.3

MPOKATHBIX arperatos. /JIek/ 3.2-31 VK-10.3 | JI1.7J12.1J13.
-31 YK-11.1-31 1J13.3

010209354




4.7 Pacuer MexaHu3Ma oBopoTa 1 MK-2.4-31 TIK- | JIL.1 JI1.2
BEPTHKAJIBHOTO 2.4-V1IIK-3.2- J1.3
KoHBepTepa. /IIp/ 31 [IK-3.2-Y1 | JI1.7J12.1J13.

VYK-10.3-31 YK | 1J13.2JI3.3
-10.3-Y1 VK- | D1 3233 54
11.1-31 VK-
11.1-V1

4.8 Pacder ocHOBHBIX 1 TIK-2.4-31 IIK- JI1.1 JI1.2
napaMeTpoB TOPU3OHTAIBHBIX 2.4-Y11IK-3.2- J1.3
KoHBepTepoB. /TIp/ 31 T1K-3.2-V1 | JI1.7J12.1J13.

VYK-10.3-31 YK | 1J13.2JI3.3
-10.3-Y1 VK- | D1 2233 54
11.1-31 VK-
11.1-V1

4.9 Pacder ocHOBHBIX 2 TIK-2.4-31 IIK- JI1.1 J11.2
Pa3HOBUIHOCTEN YCTaHOBOK 2.4-Y1IIK-3.2- JI1.3
HENPEPBIBHON Pa3IMBKH 31 IIK-3.2-V1 | JI1.7J12.1JI3.
cramu. /Tlp/ YK-10.3-31 YK | 1J13.2 JI3.3

-10.3-Y1 VK- | 312253 54
11.1-31 YK-
11.1-Y1

4.10 |Pacuyer oCHOBHBIX 2 TIK-2.4-31 TIK- | JI1.1JI1.2
MEXaHHU3MOB U Y3JI0B 2.4-Y1IIK-3.2- JI1.3
YCTaHOBOK HENpEepbIBHOU 31 TIK-3.2-Y1 | JI1.7J12.1J13.
pasnuBku cranu. /TIp/ VK-10.3-31 YK | 1J13.2JI3.3

-10.3-Y1 VK- | 312293 B4
11.1-31 YK-
11.1-V1

4.11 [MoaroroBka kK KOHTPOJBHOM 10 T1K-2.4-31 T1IK- JI1.1 J11.7
pabote Ne2, BBITIOJHEHHE 2.4-V11IK-3.2- | 132353 54
KypcoBoro npoekta /Cp/ 31 IIK-3.2-V1

VK-10.3-31 YK
-10.3-Y1 VK-
11.1-31 YK-
11.1-V1 IIK-

2.4-B1 IIK-3.2-

B1 YK-10.3-B1
VYK-11.1-B1

4.12 KontponbHas pabota 2 TIK-2.4-31 IIK- JI1.1

Ne2 Mlp/ 2.4-V1IIK-3.2-
31 IIK-3.2-V1
VK-10.3-31 YK
-10.3-¥1 VK-
11.1-31 VK-
11.1-V1
Paznen 5. Ilpoueccsl,
MAalIMHBI U arperaTbl JJIs
MOTy4eHUs IIBETHBIX
MEeTaJVIOB U CILIABOB.

5.1 OOmue cBeACHUS O 2 I1K-2.4-31 T1K- JI1.1 J11.2
MIPOM3BOACTBE LIBETHBIX 3.2-31 YK-10.3 JI1.7J12.1
METAaJUIOB U MPEeNIpPUATHIX -31 YK-11.1-31 JI2.2J13.1
LIBETHOW METAJLTYPIHUH. JI3.3
[InaBUIbHBIE TICUH U UX 01323354
MexaHu3Mbl. /JIex/

5.2 KoncTpykuuu 2 MK-2.4-31 TIK- | JI1.1 J11.2
padUHUPOBOYHBIX TICUCH. 3.2-31 YK-10.3 JIL.7J12.1
KoncTpykuunu neueit -31 YK-11.1-31 JI2.2J13.1
AaBTOT€HHOM IUIaBKH. JI3.3
3arpy304Hble yCTPOHCTBA 212233524

TOIUIMBHBIX NI€YEH LIBETHON
Metamutypruu. Koncrpykuun
METaJITypruuecKux KoBLIEH
NPEANPUITHI [IBETHOU
MeTammrypruu. /JIex/




53 Koncrpykuuu MK-2.4-31 TIK- | JIL.1 JI1.2
PYZIOBOCCTAHOBUTEIBHBIX 3.2-31 YK-10.3 JI1.7J12.1
PadUHUPOBOYHBIX TICUCH. -31 YK-11.1-31 JI2.2J13.1
Koncrpykuuu J3.3
HCTIOJTHUTEIbHBIX 213253 54
MEXaHU3MOB
PYAOBOCCTAaHOBUTEIBHBIX
neueil. Konerpykuuu
MEXaHU3MOB 3arpy3KH
MIUXTHI ¥ MAIIWH JUTS
00paboTKn
KosomrHuka. /JIex/

5.4 Koncrpykuun neueit T1K-2.4-31 I1IK- JI1.1 J11.2
BaKyyMHO-1yTOBOI'O 3.2-31 YK-10.3 JI1.7J12.1
neperiaBa. Konctpykunu -31 YK-11.1-31 JI2.2J13.1
Tneyeil 2IeKTPOIITIaKOBOTO JI3.3
neperiaBa. KoncTpykunu 2132053 54
MIPHUBOJIOB TIeUel BaKyyMHO-

JTyTOBOTO, 3J€KTPOHHO-
JIY4EBOT0 U
AIIEKTPOIIIAKOBOTO
neperiaBa. Konctpykunu
AIIEKTPONIU3EPOB U UX
obopynoBanue. /JIex/

5.5 KoncTpykuuu mamma TIK-2.4-31 TIK- | JI1.1JI1.2
HENPEPBIBHOTO U 3.2-31 YK-10.3 JI1.7J12.1
HOJIYHENPEPBIBHOTO JIUThSI -31 YK-11.1-31 J12.2J13.1
LBETHBIX METAJIJIOB. JI3.3
Koncrpykiun Mamux 010202354
HEMPEPBIBHOTO JINTHS
3arOTOBOK C ITOJIBIKHBIM
KPHCTAIH3aTOPOM.

KoHcTpykinm kapycenbHBIX
Y JIEHTOYHBIX Pa3IMBOYHBIX
MamuH. /JIex/

5.6 Pacuer meramnyprudeckux TIK-2.4-31 TIK- | JI1.1JI1.2
KOBILEH MpeanpusITuit 2.4-V11IK-3.2- | JI1.7J12.1J13.
1BeTHOI Meramtypruu. /I1p/ 31 IIK-3.2-V1 1J13.2J13.3

VYK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-
11.1-31 YK-
11.1-y1

5.7 Pacuyer ucromTHUTENbHBIX [K-2.4-31 TIK- | JI1.1J11.2
MEXaHU3MOB 2.4-Y11IK-3.2- | JI1.7J12.1J13.
PYAOBOCCTaHOBUTEIBHBIX 31 [IK-3.2-V1 1J13.2
neueit. /Tlp/ YK-10.3-31 YK | 31 9233 54

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

5.8 Pacuer neueit MK-2.4-31 TIK- | JI1.1 J11.2
AJIEKTPOILIAKOBOTO 2.4-V11IK-3.2- | JI1.7J12.1JI3.
neperuiasa. /TIp/ 31 IIK-3.2-V1 1J13.2J13.3

YK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-
11.1-31 VK-
11.1-V1

5.9 Pacuer npuBonoB neuei TIK-2.4-31 IIK- JI1.1 J11.2
BaKyyMHO-/1yTOBOTI'O, 2.4-Y11IK-3.2- | JI1.7J12.1J13.
AJIEKTPOHHO-ITy4€BOTO0, 31 IIK-3.2-V1 1J13.2J13.3
3JIEKTPOILIAKOBOTO VK-10.3-31 YK | 31 2233 54
neperuasa. /IIp/ -10.3-V1 VK-

11.1-31 YK-

11.1-V1




5.10 |Pacuer mamun 2 TK-2.4-31 TIK- | JI1.1 JI1.2
HENpPEepbIBHOTO U 2.4-Y11IK-3.2- | JI1.7J12.1JI3.
MOJIYHETIPEPBIBHOTO JIUThSI 31 IIK-3.2-V1 1J13.2 J13.3
[IBETHBIX METAIOB. Pacuer VK-10.3-31 YK | 51 52 33 D4
KapyCeNnbHBIX U JIEHTOUHBIX -10.3-¥1 VK-
pa3nuBouHbIX MammuH. /TIp/ 11.1-31 VK-

11.1-V1

5.11 BrinonHenne KypcoBoro 21 T1K-2.4-31 I1K- JIT.1 JI1.5
MPOEKTa, IOATOTOBKA K 2.4-V1IIK-2.4- JI1.6
3a4ery W dk3ameny. /Cp/ B1 IIK-3.2-31 JI1.7J13.3

[K-3.2-Y1TIK | 9122 33 54
-3.2-B1 VK-
10.3-31 VK-
10.3-V1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1

5.12 |3amura KypcoBOro mpoexTa 18 [1K-2.4-V1 IIK JI1.1 JI11.7
10 JUCHMIIINHE "MalnHel 1 -2.4-B11TIK-3.2 | D152 33 D4
arperarsl -V1IIK-3.2-Bl
METAJUTypruYecKOro VK-10.3-V1
npousBoactea /KII/ VK-10.3-B1

YK-11.1-V1
YK-11.1-B1
5.13 | Dx3aMeH Mo JUCIUTIIMHE 18 TIK-2.4-31 IIK- JI1.1 JI11.7
"Marmmssl 1 arperatsl 24-V11TIK-2.4- | D1 2223 54
METaJUTypruYecKoro B1 IIK-3.2-31
npou3BozacTBa" /IK3amen/ MK-3.2-Y1 IIK
-3.2-B1 VK-
10.3-31 VK-
10.3-¥1 VK-
10.3-B1 VK-
11.1-31 YK-
11.1-¥1 VK-
11.1-B1

Pa3gen 6. Mexannyeckoe

o0opynoBaHue 1

00padoTKH MeTANI0B

JdaBJIeHHEM.

6.1 OO0mue Ha3HAYCHHUS U 4 TIK-2.4-31 TIK- | JI1.1JI1.2
KItaccu(pUKaIus MPOKATHBIX 3.2-31 YK-10.3 JI1.4
craHoB. KoHCcTpyKInu -31 YK-11.1-31 JI1.7J12.1
paboumx KieTeld MpOKaTHBIX JI2.2J13.1
cTaHoB. /JIex/ JI3.3

212233 34

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




6.3 KonrakTHOE naBieHue, T1K-2.4-31 TIK- JI1.1 J11.2
YCWJIME U KPYTSLIMH MOMEHT 3.2-31 YK-10.3 JI1.4
pu npokarke. KoHCTpykiuu -31 YK-11.1-31 | JI1.7J12.2J13.
BAaJIKOB IIPOKATHBIX CTAHOB. 1J13.2
KoHcTpyKiuy nmoamynHIKOB 21525354
MPOKATHBIX CTAHOB.

KoHcTpykmu MexaHu3MOB
YCTaHOBKH U
YPaBHOBEIIUBAHUS BAJIKOB.
KoHcTpyKkInu cTaHuH
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 TIK-2.4-31 IIK- JI1.1 JI1.4
ctanoB. KoHcTpykuuu 3.2-31 YK-10.3 | JI1.7J12.2J13.
aBTOMATHYECKUX CTAHOB. -31 VK-11.1-31 1J13.2
Koncrpykuuu 0193233 54
MUWIATPUMOBBIX CTAHOB.

KoHcTpykuuu cTaHoB
BUHTOBOM MPOKATKH.
Koncrpykuuu
PEOYKIMOHHBIX U
KaJIMOPOBOYHBIX CTAHOB.
KoHcTpyKInu cTaHOB JIst
XOJIONHOM NPOKATKU
Tpy0. /Jlex/

6.5 Pacuer noammnHnKoB TIK-2.4-31 TIK- | JI1.1JI1.4 Case-study
MPOKATHBIX cTaHOB. Pacyer 2.4-V11IK-3.2- | JI1.7J12.2J13.
MEXaHHU3MOB YCTaHOBKHU U 31 TIK-3.2-V1 1J13.3
YpaBHOBEIIMBaHUS VK-10.3-31 YK | 51 22 33 54
BankoB. /I1p/ -10.3-¥Y1 VK-

11.1-31 VK-
11.1-V1

6.6 Pacuer cranus pabounx TIK-2.4-31 TIK- | JI1.1JI1.4 Case-study
knereil. Pacuer pabounx 2.4-Y11IK-3.2- | JI1.7J12.2J13.
KJIeTei Ha 31 [IK-3.2-V1 1J13.2J13.3
ompoxuasBanue. /IIp/ YK-10.3-31 YK | 31 32 33 D4

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

6.7 Pacuer MmexaHu3MOB IIK-2.4-31 IIK- | JI1.1J11.4 Case-study
YMEHBIIEHUS MONEePEUHOM 2.4-Y11IK-3.2- | JI1.7J12.2J13.
pasHoToimuHHOCTH. /T1p/ 31 I1K-3.2-V1 1J13.2J13.3

VYK-10.3-31 YK | 31 32 33 54
-10.3-¥Y1 VK-
11.1-31 VK-
11.1-V1

6.8 Pacuers! mamuH u arperaToB IIK-2.4-31 TIK- | JI1.1JI1.4 Case-study
MTOTOYHBIX TEXHOJIOTHUYECKUX 2.4-Y11IK-3.2- | JI1.7J12.2J13.
suaui. /TIp/ 31 I1K-3.2-V1 1J13.2J13.3

VYK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-
11.1-31 VK-

11.1-V1




6.9 PacueTsl npolUBHBIX 2 [1K-2.4-31 TIK- J1.1 Case-study
cranos. /TIp/ 2.4-Y11IK-3.2- | JI1.7J12.2J13.
31 I1K-3.2-V1 1J13.2J13.3
YK-10.3-31 YK | 31 32 33 B4
-10.3-¥1 VK-
11.1-31 VK-
11.1-V1
6.10 | Pacdersr aBTOMaTHYECKUX 2 TIK-2.4-31 IIK- JI1.1 JI1.2 Case-study
crano. /ITp/ 2.4-Y11IK-3.2- JI1.7J13.1
31 IIK-3.2-V1 JI3.2J13.3
YK-10.3-31 YK | 31 32 33 54
-10.3-Y1 VK-
11.1-31 VK-
11.1-V1
6.11 PacueTs! numurpuMoBbIx 2 TIK-2.4-31 IIK- JI1.1 J11.2
cranos. /ITp/ 2.4-Y11IK-3.2- JI1.7J13.1
31 IIK-3.2-V1 JI3.2J13.3
VK-10.3-31 YK | 21 32 33 54
-10.3-Y1 VK-
11.1-31 YK-
11.1-V1
6.12 | Pacuersl peyKIIMOHHBIX U 2 TIK-2.4-31 TIK- | JI1.1JI1.4
KannOpoBOYHBIX cTaHOB. /I1p/ 2.4-Y1IIK-3.2- JI1.7J13.1
31 TIK-3.2-V1 JI3.2J13.3
VK-10.3-31 YK | 31 29233 54
-10.3-Y1 VK-
11.1-31 YK-
11.1-V1
6.13 | ITonroToBka K MpaKkTHUYECKUM 36 TK-2.4-31 TIK- | JI1.1 JI1.7
3aHSTHSIM, BBITIOJTHEHHE 2.4-V11IK-2.4- | 513233 54
KypcoBoro npoekta /Cp/ B1 I1K-3.2-31
M[K-3.2-Y1IIK
-3.2-B1 VK-
10.3-31 VK-
10.3-V1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-B1
6.14 | KontponbHas pabota 2 TTK-2.4-31 I1K- J.1
Ne3 Mlp/ 2.4-Y1IIK-3.2-
31 T1K-3.2-V1
YK-10.3-31 YK
-10.3-¥1 VK-
11.1-31 YK-
11.1-V1
6.15 | KoHcTpykuuu ponuKOBBIX 4 TIK-2.4-31 I1K- JI1.1J11.4
CTaHOB XOJIOAHON MPOKATKH. 3.2-31 YK-10.3 JI1.7
KoHcTpykuuu mamuH u -31 VK-11.1-31 | ©1 32 33 54
arperaToB JIJIs TPOM3BOJICTBA
cBapHbIX Tpy0.KoHCTpyKIIMN
THIPABIMYECKUX TIPECCOB.
KoHcTpyKIuu mpuBo10B
THIIPABIMYECKIX
npeccos. /Jlex/
6.16 | Cranbl OJHOKpATHOTO 5 TIK-2.4-31 TIK- | JI1.1 JI1.7
BosioueHusi. Koncrpykuun 3.2-31 YK-10.3 | 51 9233 54
MHOT'OKPAaTHBIX BOJIOYHJIBHBIX -31 YK-11.1-31

CTaHOB CO CKOJIBXCHUEM
HIPOBOJIOKH Ha
IPOMEKYTOYHBIX OapabaHax.
KoHCTpyKIIMKM MHOTOKPaTHBIX
BOJIOYMJIBHBIX CTaHOB 0e3
CKOJIB)KEHUSI TIPOBOJIOKH Ha
MPOMEXYTOUYHBIX

Gapabanax. /Jlex/




6.17 | KoHCTpyKIIMM MHOTOKPATHBIX MK-2.4-31 TIK- | JIL.1 JIL.7
0e3MeTyIeBbIX CTAHOB 3.2-31 YK-10.3 | 213232354
(IPSIMOTOYHEIX). -31 YK-11.1-31
BonounnbeHble cTaHbl €
MPSMOJNMHEHHBIM IBHKCHHEM
Marepuana. /JIex/

6.18 | Haznauenue u obmiee TIK-2.4-31 TIK- | JI1.1JI1.4
YCTPOHCTBO CTaHOB 3.2-31 YK-10.3 J1.7
MPSIMOTUHEHHOTO BOJIOUEHHUS -31 YK-11.1-31 | D122 33 54
Tpy6. KoHCTpyKitnu pabounx
JIMHUH CTaHOB
MPSIMOJTUHEHHOTO BOJIOUESHHUS
Tpy6. KoHCTpyKIIMHM cTaHOB
OYXTOBOT'O BOJIOUCHUS TPYO.

Be160p onTHMaNBHBIX
napameTpoB
TpyOOBOJIOYMIBHBIX
cranoB. /Jlek/

6.19 | Pacuers! cTaHOB AJ1s IIK-2.4-31 TIK- | JI1.1JI1.4
XOJIOHOM MPOKATKU 2.4-V1 IIK-3.2- JI1.7
Tpy06. /p/ 31 IK-3.2-¥1 | D1 3233 54

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

6.20 | Pacuersl poNMKOBBIX CTAHOB TIK-2.4-31 IIK- JI1.1 JI1.4

xoJ0aHo0M nipokatkw. /T1p/ 2.4-Y1IIK-3.2- JI1.7
31 IK-3.2-¥Y1 | D1 3233 54
VYK-10.3-31 YK
-10.3-¥Y1 VK-
11.1-31 VK-
11.1-V1

6.21 |Pacuersl mamuH u arperaToB TIK-2.4-31 TIK- | JI1.1JI1.4
JUIsl IPOU3BOAICTBA CBAPHBIX 2.4-Y1IIK-3.2- J1.7
Tpy0. /TIp/ 31TIK-3.2-Y1 | 212233 54

VYK-10.3-31 YK
-10.3-Y1 VK-
11.1-31 VK-
11.1-V1

6.22 | Pacyersl rupaBInYeCcKUX TIK-2.4-31 TIK- | JI1.1JI1.4

npeccos. /TIp/ 2.4-Y1IIK-3.2- J1.7
31TIK-3.2-Y1 | 312233 54
VK-10.3-31 YK
-10.3-Y1 VK-
11.1-31 YK-
11.1-V1

6.23 | PacueTbl MHOIOKPAaTHBIX IIK-2.4-31 IIK- | JI1.1J11.4
BOJIOYHJIBHBIX CTAHOB CO 2.4-Y11IK-3.2- J1.7
CKOJIB)KEHUEM MPOBOJIOKH HA 31 TIK-3.2-Y1 | 31 952 33 54
IIPOMEKYTOUHBIX VK-10.3-31 VK
Gapabanax. /ITp/ -10.3-¥Y1 VK-

11.1-31 VK-
11.1-V1

6.24 | Pacyersl pabovnx JTUHHN TIK-2.4-31 IIK- JI1.1 J11.3
CTaHOB MPSIMOJIMHEHHOT 0 2.4-Y11IK-3.2- J1.7
BoJioueHus Tpyo. /Ip/ 31TIK-3.2-YV1 | 31 2253 B4

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

11.1-V1




6.25

Pacuersl cTaHOB OyXTOBOTO
BosiodeHus Tpyo6. /TIp/

[1K-2.4-31 TIK-
2.4-V11IIK-3.2-
31 IIK-3.2-V1
YK-10.3-31 YK
-10.3-Y1 VK-
11.1-31 VK-
11.1-V1

JI1.1J11.3
1.7
510520354

6.26

KonTponsHas paborta
Ned /Tlp/

I1K-2.4-31 IIK-
2.4-y1IIK-3.2-
V1 VK-10.3-31
VK-10.3-V1
YK-11.1-31 YK
-11.1-V1 IIK-
3.2-31

JI1.1 JI1.7
013023334

6.27

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

40

[1IK-2.4-31 IIK-
24-V11IK-2.4-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-
10.3-31 VK-
10.3-¥1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1

JI1.1 J11.7
01020354

6.28

3ammTa KypcoBoro
npoexkra /KIT/

18

[IK-2.4-V1 IIK

-2.4-B1 TIK-3.2

-Y11IK-3.2-B1
VK-10.3-V1
YK-10.3-B1
YK-11.1-V1
VK-11.1-B1

JI1.1 J11.7
01023354

6.29

OK3aMeH N0 JUCHUIIINHE
"MaluuHsl ¥ arperaTsl
METaJULypru4ecKoro
npousBoacTBa” /Ik3ameH/

18

I1K-2.4-31 TIK-
2.4-Y1I1IK-2.4-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-
10.3-31 VK-
10.3-¥1 VK-
10.3-B1 VK-
11.1-31 VK-
11.1-V1 VK-
11.1-B1

JI1.1 J11.7
51020354




