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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom ot 20 1. Ne

3aB. kadeapoii H.A. ®eoKTUCTOB

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u ogo0peHa a1 peanusaruu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MATEPHATIOBEICHHSI

[Iporokonm ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MTPOIIECCOB U MAaTEPHAIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lenb ocBoeHUS TUCHMILTUHBL (MOAYINsI) «OCHOBBI KOHCTPYHUPOBAHUS JIUTHIX JETaeii»
HAy4YUTh CTYACHTA-IUTEUIINKAa OCHOBAaM KOHCTPYHUPOBAaHHUS JIMTHIX JeTajeil, UCXOAs U3
BO3MOXKHOCTEH JINTEHHON TEXHOJIOTHH; IaTh MPECTABICHUE O PA3BUTUU UCH, 1O BOILJIOLICHUS
e€ B KOHKPETHYIO KOHCTPYKIMIO; HAy4YUTh YMEHHUIO CO3[aTh TEXHOJOTMYHYIO KOHCTPYKIIHIO
OTJIMBKHU (JIe€TalIN), aHAJIU3UPOBATh yYCIOBHS PaOOThl OTJIMBKU U COCTABIIATH TPEOOBAHUS K HEI;
HAy4uTh CTyJIEHTa I0Jb30BaThcs cooTBeTcTBylomuMu ['OCTamu u  yMeHuo BbIOpaTh
TEXHOJIOTUYECKHE MapaMeTpbl U3TOTOBJICHUS OTIIMBKHU MPU €€ KOHCTPYUPOBAHHH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnrHa OCHOBbI KOHCTPYMPOBAHUS JIUTHIX JleTallell BXOAUT B 4HacTb y4eOHOIO
wiaHa (GopMUPYEMYIO0 YYaCTHHKaMM OOpa3oBaTelIbHBIX OTHOLICHUH 00pa3oBaTelbHOM
IIPOrPaMMBI.

Jdns  w3ydyeHMs ~ JUCHMIUIMHBI  HEOOXOAMMBI ~ 3HAaHUS  (YMEHHUsS,  BIIAQJCHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHUS TUCIUILTHH/ IPAKTUK:

OCHOBBI METAJTYPTHYECKOTO IIPOU3BOCTBA

Haueprarenphast reoMeTpus U KOMITbIOTEpHAs Tpaduka

BBeneHue B HanpaBiIeHUE

3HaHus (YMEHUs, BIa/IeHUs), IOJTYYCHHbIE IPY U3yYEHUU JaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

TpexmepHOe KOHCTPYHPOBAHUE TUTEUHBIX (GOPM

TexHOJI0THsl FOBETTUPHOTO JIUThS

TexHonorus TMTEMHOr0 MPOU3BOICTBA

KoMmbroTepHOE MOJEIMPOBAHNE JTUTEHHBIX ITPOLIECCOB

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMbIe Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs UCHUIITUHBI (MOyJ1s1) «OCHOBBI KOHCTPYUPOBAHUSI JIUTHIX
netanei» odydarouuiics oKeH 061a1aTh CIeAyOIUMU KOMIIETEHIUAMU:

KO)I HHAUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIINHN

I1K-2 Criocob6eH KOHTPOIMPOBATH BBITOJHEHHE TEXHOJIOTMUYECKUX MPOIIECCOB U IPUHUMATh
peleHwst 0 YCTPAHEHUIO IPUYMH UX HapyHIIeHUH

I1K-2.1 Ob6nanaeT TeoOpeTUYECKUMH 3HAaHUSIMH OCHOB M ITPAKTUYECKUMHU
HaBBIKAMU MPOMU3BOJCTBA JIUTHIX M3/EIUNA U3 PA3IMUHBIX MaTEPUAIOB




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISET 5 3adyeTHbIX eAuHUI] 180 akaj. yacoB, B TOM YHCIIE:

— KOHTaKkTHast pabora — 89 akan. 4acos:

— aynuTopHas — 85 akaj. 4acos;
— BHeayAuTOpHas —4 aKaj. 4acos;
— camocTosTenbHas pabora — 73,3 akaj. 4acos;
— B (popme npakTuieckoil moaroroBku — 0 akai. vac;

— MOATOTOBKA K 3K3aMeHy — 17,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
o =
5 B aKaJ. yacax 5) Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == y P Kox
g 3 © | camocTosTeNnbHOM | yCIIeBaeMOCTH U
JTUCLUTUTAHBI 3 e o . KOMIIETEHIINU
3 o & paboThI TIPOMEKYTOYHOMH
na6. | mpaxr. | €8
Tek. '8 aTTeCTalul
3aH. 3aH. | O &
1. Henn u 3amaum Kypca
PaGora ¢
JUTEPATyPHBIMU
1.1 Lenu u 3amaun Kypca u U DJIEKTPOHHBIMA .
YcTHbIR
HMX MECTO B CTAHOBJIEHUU 0,5 2 10,3 HUCTOYHHUKAMH. TIK-2.1
o OIPOC/TECTUPOBAHUE
WH)KeHepa -JTuTeHIKa BeinosHenue
WH/IMBUTYaTBHOT
0 3aJlaHus
4
Pabora c
JUTEPATYPHBIMH
1.2 Tlpouecc patyp
MPOEKTUPOBAHMUs, €ETO POJIb B 11 SJICKTPOHHBIMA YerHslii onpoc/
P ’ 1 1 12 HUCTOYHUKAMH. TK-2.1
pa3BUTHUHU HAYYHO- TECTHPOBaHHE
Brimonnenue
TEXHUYECKOTO TIporpecca
UHIMBUTYaTbHOT
0 3aJlaHus
HWroro no pazaeny 1,5 3 22,3
2. Jlureitaple neranu
Pa6ora ¢
JUTEPATyPHBIMU
o U 3JIEKTPOHHBIMU VYerasrit ompoc/
2.1 JluteitHble neTaNH, UX
0,5 0,5 4,3 HCTOYHHKAMH. TECTUPOBaHUE, TIK-2.1
KJ1acCU(UKALHUL.
Brinonnenue 3amuTta, U3
WHIMBUAYaIbHOT
0 3aJlaHus
2.2 Oco0GeHHOCTH U 4
Pabora c
JIOCTOWHCTBA 10 CPAaBHEHUIO
JIUTEPATYPHBIMH
C IpYyT'MMH BUJAMU N
. 1 DJIEKTPOHHBIMU Ycrubrit ompoc/
W3TOTOBJICHUS U3IENNit
o N 0,5 2 2 HCTOYHHUKAMH. TECTHPOBaHKE, TIK-2.1
(KOBKO#, ITAMIIOBKOIA,
N Ny Brinmonuenne 3amuta U3
CBapKOii, X0JIOTHOM
. . WHJIUBUIYaJILHOT
00paboTKOM, TOPOITKOBOM
o 0 3aJlaHus
METaJUTypTHed 1 ap.).
Hroro no paspeny 1 2,5 6,3




3. HoBble u3aemnus

Pabota c
JUTEPATyPHBIMU
3.1 HoBble u3nenust u ux U DJIEKTPOHHBIMH VYerabiit
BJIMSIHUE HA Pa3BUTHE 1 2 4 HUCTOYHHUKAMH. OTPOC/TECTUPOBAHU TK-2.1
MIPEIPUITHS. Brimonnenue e, 3amura 13
UHIUBUAYAIBHOT
0 3aJaHus
. Pa6oTa ¢
3.2 TUOUYHBIA 1IAKIT )KU3HA
W3JIeIHUS 1 9KOHOMHUKA JHTCPATYPHBIMH
CO3AHI HOBOTO M3IE/H U DJIEKTPOHHBIMH VYerabiit
> 0,5 0,5 1 HUCTOYHUKAMH. | OTIPOC/TECTUPOBAHUE, TIK-2.1
WHXCHEPHAS ISSITENbHOCTD BAIMONHEHIE samura U3
IPU CO3JaHUH HOBOTO
S WHUBUAYaJIHHOT
] 0 3aJaHus
HWroro no pazaeny 15 2,5 5
4. TeXHOJOTUYHOCTh
KOHCTPYKITHH
Pabora ¢
4.1 O61acTu NpOSIBICHUS JIUTEPaTypHBIMU
TEXHOJIOTHIHOCTH. 1 DJIEKTPOHHBIMHA VYcTHbIH
OCHOBHBIC TTOKa3aTEeIH 2 2 4 HUCTOYHUKAMH. | OTPOC/TECTUPOBAHUE, TK-2.1
TEXHOJOTUYHOCTHU Brmonnenne sammura 13
KOHCTPYKIUH. WHIUBHUAYaIBHOT
0 3aJaHus
Pabora ¢
JUTEPaTyPHBIMU
4.2 Knaccudukarus U DIIEKTPOHHBIMH VYcrHbii
OTJIMBOK TI0 TPYIIaM 2 4 5 HUCTOYHUKAMH. | OTPOC/TECTUPOBAHUE, TK-2.1
CJIO’KHOCTH. Brinonnenue 3amura 13
HWHJUBUIyaIbHOT
0 3aJaHus
4.3 TpeOoBaHUs K OTIMBKAM PaGora ¢
- o0wIKe ¥ crenranbHbIe.
DKCITyaTallHOHHbIE JHTCPATYPHRIMH
CBOfICT}]/Ba OTIHBOK 1 HX Y 3JIEKTPOHHBIMU YerHbli
2 2 3,2 UCTOYHUKAMHU. | ONIPOC/TECTUPBOAHHUE, IK-2.1
Gk ¢ KOCTpyHpOsaIeN: Bunomemme | sauna U3
p WHIUBHUAYaIHHOT
TEXHOJIOTHYECKOT0 Cr1ocooa 0 3aTARMs
HU3roTOBJICHUA.
HWroro no pazaeny 6 8 12,2
5. Marepuansl 1151 U3rOTOBIECHUSA
W3JICTINI
Pa6ora c
5.1 CpaBuurenbHast
XapaKTePUCTHKA UX IO JHTCPATYPHRIMH
dmpgﬂqefKHM " Y 3JIEKTPOHHBIMU VerHbli
. 2 4 1 UCTOYHUKAMHU. | ONIPOC/TECTUPOBAHUE, MK-2.1
MEXaHUYECKHM CBOHMCTBAM. BhINONHE e samura U3
Y nenpHBIE IOKa3aTeNnn
. WHIUBHAYaIHHOT
CBOWCTB MaTepHaJOB. 0 3aTARms
Pabora ¢
o JIUTEPATyPHBIMU
5.2 Mopdonoruueckuit .
HOIXO pl(_[b - BI)I60 e 1 DJICKTPOHHBIMHA YcrHbII
Ma)je f:anz 15 p 2 4 1 UCTOYHUKAMH. | OMPOC/TECTHPOBAHKE, TK-2.1
P 7t BrimmoniHeHME 3anura 13
HU3roTOBJICHUA OTJIIMBKH.
WHIUBHUAYaIHHOT
0 3a/1aHus
HWroro no pasaeny 4 8 2

6. TexHOJIIOTHYHOCTh




KOHCTPYKI WU OTJIMBKU

6.1 M3meHeHus B popme
OTJIUBKH C YYETOM
0cO0EHHOCTEH TUTEHHOH
TEXHOJIOTHH.
KoncrpynpoBanue oTimBKu

Pabora ¢
C Y4€TOM TOYHOCTHU H
JIUTEPATYPHBIMH
IEPOXOBATOCTU .
1 3JICKTPOHHBIMHU VcrHbri
MOBEPXHOCTH. ba3bl
2 4 1 HUCTOYHUKAMH. | OTIPOC/TECTHPOBaHUE, TK-2.1
JTAHHBIX, JIOMYCKH, TOCAIIKH,
BrmonaeHnne 3anura 13
pa3MepHsble nenu. ToIHoCTh
WHUBUAYaIHHOT
U IIEPOXOBATOCTh
0 3aJaHus
MOBEPXHOCTH OTJIMBKH U
MYTH X JOCTWKEHHUS TIPH
Pa3IHIHBIX
TEXHOJIOTHUECKUX
npolieccax.
6.2 BnusiHEE TOYHOCTH
. Pabora ¢
OTJIMBKU Ha €€ CTOMMOCTh U
JIUTEPATyPHBIMH
Ha TOTOBOC H3JICIIHE, .
KOHCTDVHDOBAHME O LB 1 3JICKTPOHHBIMHU Verubrit
pynpoBan 2 4 1 UCTOYHUKAMU. | OIIPOC/TECTUPOBAHUE, IK-2.1
C DCTETHYECKON TOUKH
Brimonanenue 3amnuTa 13
3penus. KonctpynpoBanmne
Z WHIUBUIYaJIbHOT
OTJIMBOK M JINTEHHAS
0 3aJaHHUs
TEXHOJIOTHSI.
HWroro no pazaeny 4 8 2
7. UepTex OTIMBKYU U €TI0
OTJIIMYHE OT YepTexKa
00paboTaHHOM JeTalu.
7.1 OcHOBHEIE
Pabora ¢
KOHCTPYKTHUBHBIE JIEMEHTBI
JIUTEPATyPHBIMU
OTJIMBOK C TOYKH 3PCHHS .
U 3JIEKTPOHHBIMH YcTHbli onpoc
TEXHOJIOTHYHOCTH
4 6 05 UCTOYHUKAMU. /TecTUpOBaHUE, IK-2.1
KOHCTPYKIIUH: TOJIIHAHBI
BremonaeHnne 3anura 13
CTEHOK OTJIMBKY M UX
. WHIUBUIYaTLHOT
BIIMSIHHE HA CBOMCTBA
0 3a7aHus
OTJIUBKH
7.2 TONIIMHBI CTEHOK
OTJIMBKH U MX BJIMSHHE HA
CBOICTBA OTJINBKH, Pa6ora ¢
MEePeXO0/Ibl TOJIIUH CTCHOK JIUTEPATyPHBIMU
OTJIMBOK ¥ COTIPSKCHHUS 1 3JICKTPOHHBIMHU YCTHBIN Onpoc
CTEHOK, ITOJIOCTH B 3 4 0,5 HCTOYHUKAMH. /TeCTHpOBaHHE, TIK-2.1
OTJIMBKax, 00pabaTbiBaeMbic Brimonanenue 3ammra U3
TTOBEPXHOCTH, OpeOpeHue, WHIUBUIYaTLHOT
OTOYPTOBKH, TUIATHKH, 0 3aIaHus
000BIIIKY, TPAHCIIOPTHEIE
MPUCTIOCOOJICHHS
Pabora ¢
JIUTEPATYPHBIMH
73 OTBEPCTHS 1 HX Y 3JIEKTPOHHBIMU YcrHbli
) P 0,5 25 0,5 UCTOYHUKAMHU. | OmpoC/TecTHpOBaHHME, TIK-2.1
BBITIOJIHEHNE B OTJIUBKAX.
Brimonnenue 3anura 13
HHIUBUAYAIHHOT
0 3aJaHus
HWroro no pazaeny 7,5 12,5 15
8. Mepbl IPOTHB MOSIBICHUS
YCa0YHBIX PAKOBHH
8.1 IIpuHIMIIEI Pabora ¢ VcTHbIi
PHHI 1 1 05 K-2.1
OJTHOBPEMEHHOT'O U JIUTEPATYPHBIMH | ONPOC/TECTUPOBAHHUE,




U1 DJICKTPOHHBIMU

HCTOYHUKAMH,
HarpaB/ICHHOTO Brimonaenne 3anura 13
3aTBEPJICBAHMUSI. JH MBIy ATHHOT
0 3aJaHus
Pabora ¢
8.2 MeporpusTus B JTHTCPATYPHEIMH v N
KOHCTPYKIIUH 110 CHIDKGHUIO U 3JICKTPOHHBIMH CTHBIN
N 0,5 0,5 0,5 HCTOYHHMKAMH. OIPOC/TECTUPOBAHUE, TIK-2.1
BHYTPCHHHX HAIIPKCHUH B Brimonaenne 3anura 13
OTIHBKE. WHIUBUAYaIbHOT
0 3aJaHus
Pabora ¢
8.3 JIpyrue mepsl JIUTEPaTypHBIMU
KOHCTPYHPOBAHUS 110 U 3JIEKTPOHHBIMH YcTHBII
Ipe0TBPAILEHUIO 0,5 0,5 0,5 UCTOYHUKAMHU. | OIIPOC/TECTUPOBAHHUE, IK-2.1
MOSBJICHUS 1e()EKTOB B Brimonanenue 3anuTa 13
OTJIMBKE. WHJIUBUIYaJILHOT
0 3aJaHus
8.4 IluTanue OTIMBKHA K
TEXHOJIOTHUECKHE TIPHITYCKH Pabora ¢
W HallyCKU. 3OHa JIeiCcTBUS HTEpaTYPHBIMH
Eﬁzgglﬁg;é:;g;ﬂ;:wm U 3JICKTPOHHBIMH YCTHBIN Onpoc
ormske. Mecta 1 1 0,5 HCTOYHHUKAMH. /TeCTHpOBaHHE, TIK-2.1
Brimonanenue 3amnuTa 13
3aXO0JIAKABAHHUS 1 MBI aTTbHOT
MTOITOTOBKA TIOBEPXHOCTU o saTanms
XOJIOAWIBHUKOB TEpe/]
YCTaHOBKOM.
HWroro no pazaeny 3 3 2
9. BeIOOp 1MOI0KEHUS OTIIMBKU B
(hopMe U TIOCKOCTH pa3beMa
JINTOM JIeTaJIH.
Pabora ¢
JIUTEePATYPHBIMH
9.1 OcHOBHBIE TIpaBHIIa 1 DNIEKTPOHHBIMA VYerHbriid
BbIOOpA MOJIOKECHUS 0,5 0,5 2 HUCTOYHHUKAMH. OTPOC/TECTUPOBAHNE, TIK-2.1
OTJIUBKY B opMme. Brinonnenue 3ammra U3
UHIIUBULYaJILHOT
0 3aJaHus
9.2 Be10op 1I10CKOCTH PaGora
pa3zbeMa, OCHOBHbIE HTEpaTYPHBIMH
Eiggzecl:;ﬂpl:;:eb;i?py U DJIIEKTPOHHBIMU YcTHbIM
3aBHCHMOCTH BHIGOpA 0,5 0,5 2 HUCTOYHHUKAMH. OTIPOC/TECTUPOBAHNE, TIK-2.1
Brinonnenue 3amura M3
TUIOCKOCTH pa3bema OT HHTHBI A TThHOT
CEpUIHOCTU ¥ TEXHOJIOTHH JR
HM3TOTOBJIEHMS OTJINBKH.
Wroro no paszneny 1 1 4
10. TexHONOrN4YECKHE YKa3aHUSL
MIPY TIPOCKTUPOBAHUHU
Pabora ¢
JIUTEPATYPHBIMU
10.1 Knacc TounocTu U 3JIEKTPOHHBIMU YerHslii onpoc
OTIJIUBKH, TIPUITYCKH Ha 0,5 0,5 2 HCTOYHHKAMH. /TeCTHpOBaHHUE, TIK-2.1
MEXaHUYEeCKyto 00paboTKy Beimonnenne 3ammra 13
WHIMBUAYAILHOT
0 3aJaHus
10.2 CrepKHHU 1 UX 3HAKH, Pabora ¢ YcTHsll ompoc
KpeIUICHHE CTePIKHEMH. 0,5 0,5 2 JITCpATyPHBIMH /TeCTHpOBaHHE, TIK-2.1
Pacuersl 3HaKOB CTep>KHEH. 1 STICKTPOHHBIMH 3ammra 13

HUCTOYHHUKaMHU.




Brimonaenne

WMHIUBHIYATHHOTO
3aJaHus
Hroro no paszpery 1 1 4
11. Ocobennoctu
KOHCTPYHPOBAHUS OTJIUBOK,
MOJIy4aeMbIX CHEeIUaTbHBIMU
crocobamu.
Pabora ¢
JUTEPaTypHBIMU
11.1 OcobenHocTH U 3JIEKTPOHHBIMH YcTHbli onpoc
KOHCTPYHPOBaHUS 0,5 0,5 2 HACTOYHUKAMH. /TecTHpOBaHHE, IK-2.1
KOKHJIBHBIX OTIIMBOK. Brinonnenne 3ammra 13
UHIUBHUAYAIBHOT
0 33/1aHUS
Pabota c
JUTEPaTypPHBIMH
11.2 OcobenHocTH U 3JICKTPOHHBIMU YcTHbIi onpoc
KOHCTPYHPOBaHMsI OTJINBOK 0,5 0,5 2 HUCTOYHHKAMHU. /TecTHpOoBaHHE, TK-2.1
pu 000JI0YKOBOM JIUTHE Brimonuenne 3amuTa U3
WUHIUBHUAYaIHHOT
0 33/1aHHs
Pabora ¢
JATEPaTypPHBIMU
11.3 OcobeHHOCTH OTIMBOK U 3JICKTPOHHBIMU VYerubrit ompoc/
IIPY JIUTHE MO AABJIEHUEM U 0,5 0,5 2 HCTOYHHKAMHU. TECTUPOBAHUE, TIK-2.1
HHU3KOM JaBJICHUU Beinonnenue 3ammra 13
WHIUBHUAYaIHHOT
0 3a/IaHHs
Pabora ¢
JATEPaTypPHBIMU
11.4 Ocobennoctu 1 DIIEKTPOHHBIMH Ycrubrit ompoc/
HEHTPOOEKHO-TTUTHIX 0,5 2 HCTOYHHMKAMHU. TECTUPOBAHUE, TIK-2.1
OTJIMBOK Brinonnenne 3amuTa 13
WH/IMBUIYaJIbHOT
0 3aJ]aHuUs
HWroro no pazaeny 2 15 8
12. CBapHO-TUTBIE KOHCTPYKIUH
PaboTa ¢
JUTEpaTypPHBIMU
U DJIIEKTPOHHBIMU YcrHbIit
12.1 3ameHa TUTHIX
N 2 HCTOYHHKAMH. OTPOC/TECTUPOBAHUE, , TIK-2.1
KOHCTPYKIMH CBapHBIMH.
Brinmonnenne 3amuTa 13
UHJIUBHULYyaJIbHOTO
3aaHus
PaboTa ¢
12.2 lpumenenne TUTEepaTypHBIMU
KOMOMHHUPOBaHHBIX U 3JIEKTPOHHBIMU VYcrablii
KOHCTPYKLHH. Ycr1oBus 1,5 2 UCTOYHUKAMHU. | OIPOC/TECTHPOBAHMUE, MK-2.1
CBApPUBAHMS YYT'YHHBIX Brimonuenne 3amuta U3
OTJIMBOK. UHJIUBHLyaJIbHOTO
3aaHusI
Wroro no pazneny 1,5 4
13. Dx3ameH
13.1 Dk3amen Tloxroroska K Y cTHBIN 5K3aMeH TIK-2.1
CIIAYC YKRAMECHA
Wroro no pazneny
Hroro 3a cemectp 34 51 73,3 SK3aMeH




Hroro o aucumruinHe | 34 | | 51 |73,3| JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

s peanu3anuu MIpEeayCMOTPEHHBIX BUJIOB yueOHO paboThI B
KayecTBeOOpa30BaTENbHBIX  TEXHOJOTHMH B MpPEMOJAaBAaHUHM  JUCHHUILIMHBI  «OCHOBBI
KOHCTPYMPOBAaHHUS JIUTBIX JeTaeu» UCIIOJIB3YIOTCSA TpaaAULIMOHHAS u

MOAYJIBbHO-KOMIICTCHTHOCTHAA TCXHOJIOTUU.

B xone 00yueHus HConab3yIOTCs CAEAYIOUINE TEXHOIOTUU U METOAUKH:

1. TpaguuuoHHble 0Opa3oBaTENbHBIE TEXHOJIOTUH OPHUEHTHPYIOTCS HA OPraHU3allUio
00pa3oBaTeNpHOrO  Mpollecca, MPEANOIarallyl0 MNPSMYI0 TPAHCIALMIO 3HAaHUM  OT
npenojaBaTesis K CTyIeHTY (IIPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO0B OOyUYCHHS).

@opMbl yUeOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

UndopmanmonHast Jekuuss — [OCJIeIOBaTeIbHOE U3JIOKEHHWE Marephaia B
JTUCHUIUIMHAPHON JIOTHUKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMH CpPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

[IpakTUueckoe 3aHsITHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
MPEAJIOKEHHOMY aJITOPUTMY.

2. Texnonoruu nmpoOIEMHOTO 00yUYEHUs — OpraHu3alrsa 00pa3zoBaTEIHLHOrO Mpollecca,
KOTOpasi Tpe/IoiaraeT IMOoCTAHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YICOHBIX MPOOJIEMHBIX
CUTYAIIMH IJI1 CTHMYJIMPOBAaHUSI AKTUBHOM MTO3HABATEILHOMN JCSATEIHLHOCTU CTYJEHTOB.

®opMbl yUeOHBIX 3aHATUH C UCTIOJIB30BAaHUEM TEXHOJOTHUN MTPOOIEMHOTO O0YUCHHUS:

[IpoOnemHass Jekmust — U3JI0KEHUE MaTepualia, MpeAroaralonee MOCTaHOBKY
MPOOJIEMHBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHWE PA3IUYHBIX HAYYHBIX ITOJXOJIOB,
ABTOPCKHME KOMMEHTApHH, CBSI3aHHBIE C PA3JIMUYHBIMU MOJICISIMU HHTEPIPETAMNA HU3y4aeMOTro
Marepuasna.

[TpakTdeckoe 3aHATHE B (QOpMEe MpaKTUKymMa — OpraHu3anus Y4eOHOW pabdoThl,
HarpaBJieHHAs Ha pelIeHHE KOMIUIEKCHOW y4eOHO-TIO3HaBaTeIbHOW 3aaauu, TpeOyromieil oT
CTYyJIEHTa IPUMEHEHHUS KaK Hay9HO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. NHTEepakTUBHBIE TEXHOJOTUM — OpraHU3alus 00pa30BaTEILHOTO MpoIlecca, KOTopas
MpeArnoaraeT akTUBHOE M HEJIIMHEMHOE B3aWMOJICHCTBHUE BCEX YYAaCTHUKOB, JOCTHKEHUE Ha
9TOW OCHOBE JIMYHOCTHO 3HAYMMOTO Il HUX oOpaszoBarenbHOro pesynabrara. Hapsmay co
CHEIUATU3UPOBAHHBIMU  TEXHOJOTUSIMH ~ TaKOTO  poJa  MPUHIUN  HUHTEPAKTHBHOCTH
MPOCIICKUBAECTCSI B OOJBIIMHCTBE  COBPEMEHHBIX  0Opa30BATENbHBIX  TEXHOJOTHH.
HNHTepakTHBHOCTH MOJIpa3yMeBAET CYObEKT-CyObEKTHBIE OTHOIICHHS B X0/Ie 00pa30BaTEILHOTO
rpoiiecca u, Kak cleficTBrue, GopMHpPOBaHUE caMOpa3BUBAIOIIEHCs MHPOPMAITMOHHO-PECYPCHON
Cpelbl.

®opMbl Y4EOHBIX 3aHSATHH C MCMOJb30BAaHUEM CIIECIHMATIM3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHH:

Jlexumst «oOpaTHOM CBSI3M» — JIEKIMSI—TIPOBOKAIMS (M3TI0KEHHE MaTepuaia ¢ 3apaHee
3aMIaHUPOBAHHBIMU omuoOKamu), neknus-oecena, JEKIUA-TUCKYCCHS,
JIEKIUSA-TIPECCKOHPEPEHITHSI.

CeMuHap-IMCKYCCUST — KOJUIEKTHBHOE OOCYXKJICHHE KaKoro-In0o CIOPHOTO BOIPOCa,
npoOJieMbl, BBISIBIEHWE MHEHUW B Tpymnne (MEXrpyHIoBON IUaNoOr, JUCKYCCHUS Kak CIOp-
JTAAJIor).

4.  HudopmaimoHHO-KOMMYHUKAIIMOHHBIE  OOpa30BaTENbHBIC  TEXHOJIOTHH  —
opranmzaiys 00pa3oBaTeIbHOr0 MPOIEcca, OCHOBAHHAS HA MPUMEHEHHH CIICIIUATH3UPOBAHHBIX
MPOTPaMMHBIX CpeJl U TEXHUYECKUX CPENICTB pabOThl C MHPOpPMAITHEH.

@opMbl yueOHBIX 3aHITHH C HUCIIOJIB30BaHHEM HH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX
TE€XHOJIOTHM:

Jlexuus-Buzyanu3auus — U3J10KEHUE COJAEPKAHUS COMTPOBOXKIAETCA MPE3CHTALINEH



(eMoHCTpanyel yueOHbIX MaTepUaioB, IPEICTABICHHBIX B PAa3JIMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WJUTIOCTPATUBHBIX, IpaUUeCcKuX, ayJaHo- U BUJEOMATEPHAaJIOB).

CamocrosrenbHas paboTa CTYACHTOB CTHUMYJIUPYET CTYACHTOB K CaMOCTOSTEIbHOM
npopabOTKe TeM B IMpolecce IOArOTOBKM K KOHTPOJBHBIM padoTaM, WHAWBUIYAIbHBIM
3aIaHMsM, DK3aMEHY.

6 YueOHO-MeTOqUYECKOE OOecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

[TpencraBieHo B npusaoxeHuu 1.

7 OueHo4YHbIe CPeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YuebOHo-MeToqu4ecKkoe U MHPOPMALHOHHOE O0ecTieYeHUe TN CHUTIITMHBI

a) OcHoBHas JIuTepaTrypa:

1. TronsieB A. B.OcHOBBI KOHCTpYHUpOBaHUA JeTanel MamuH. Jluteie neranun» (TioHses,
A. B. OcHoBbl KOHCTpyHpOBaHUS JeTanel mamuH. Jlutele neranu yuebnoe mocobue / A. B.
TionsieB. — 2-¢ wusn.,, ucnp. u gon. — Cankr-IlerepOypr : Jlans, 2022. — ISBN
978-5-8114-1513-7. — TekcT : 2yeKTpOoHHBIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/211367 (mara obpamienus: 20.01.2026). — Pexxum pocTyma:
JJIs1 aBTOPH3. TIOJIb30BaTENEH).

2.Jluteiinble mponecchl : yueOHoe mocooue / A. W. baremmes, B. /. benos, C. B.
JlakTnoHoB [u ap.] ; mox obwel penakuueit B. J1. benosa. — Mocksa : MUCHC, 2019. —290 c.
— ISBN 5-907226-01-2. — TexkcT : 21eKkTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/128988  (maraoGpamienns:20.01.2026). —
Pexxum nocTyna: it aBTOpHU3. MOJIb30BaTENEH.

0) /lomoJiHUTEIbHAS JIUTEpaTypa:

1. OCHOBBI KOHCTPYHUPOBAHUS JTUTHIX JeTanei: yaeoHoe mocodue / A. ®. Mussies ;

MI'TY, xkad. DMuJIIL. - Marautoropck, 2009. - 263 c. : wi., CXeMbI, Ta0I.

2. I'padnueckue n300pakeHUss HEKOTOPBIX MPUHIIUIIOB PAL[IOHAIBLHOTO

KOHCTPYMpPOBaHUSI B MAalIMHOCTpoeHuM : ydeOHoe mocobue / B.H. Kpyros, HO.M.
3y6apes, 1.B. [lemunoBud [u ap.]. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2018. — 204
c.— ISBN 978-5-8114-1128 — Texkcr : aneKTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOIHOTEUHAs
cucrema. —URL: https://e.lanbook.com/book/104950 (mata oOpamenus: 20.01.2026). —
Pexxum nocTyna: 1uist aBTOPH3. TOJIb30BaTENEH.

B) MeToanueckue yKazaHusi:
MGTOI[I/ILIGCKI/IG y1<a3aH1/1${ JJIs1 BBITIOJIHCHU ST HpaKTI/I‘IGCKI/IX pa60T nu I/IHZ[I/IBI/I)IyaHI)HOFO
3adaHuA HpI/IBCJIeHI)I B HpI/IJ'IO)KeHI/II/I 3

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

HanmenoBanue o
1o Neo norosopa CpoK AeiCTBUS TUIEH3UN
MS Office 20071y, 135 o1 17.09.2007 GecepouHo
Professional



https://e.lanbook.com/book/211367
https://e.lanbook.com/book/128988
https://e.lanbook.com/book/104950

T7Zip CBOOOIHO pacIpoCTpaHIEMOe OeccpoyHo
MS Office 2003 | . 135 o1 17.09.2007 Geccpouno
Professional

FAR Manager |cBOOOIHO pacnpocTpaHsIeMoe OeccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Haspanne kypca

CcrlUika

Harmwmonanbaasa
WH(pOpPMAIIMOHHO-aHAIMTUYECKAsT CHUCTEMa —
Poccuiickuii MHAEKC HAy4YHOTO LIMTUPOBAHUS

URL:https://elibrary.ru/project risc.asp

denepanbHOE TOCYIApCTBEHHOE OFOIHKETHOE
YUpEKICHUE «DenepanbHbINA WHCTUTYT
MTPOMBIIIIICHHOW COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas T'ocynmapctBeHHast —OubiamnoTeKa.
Karasorn

https://www.rsl.ru/ru/4readers/cataloques/

DnekTpoHHbIe pecypchl onbmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Wehb

MexayHapoHas pedeparuBHas u
MOJTHOTEKCTOBAs CIpaBodYHas 0a3a JTaHHBIX
Hay4HBIX W3aanuii «Springer Naturey

https://www.nature.com/siteindex



https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://www.nature.com/siteindex

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)
MaTCpI/IaJII:HO-T€XHI/I‘I€CKOG 06ecnequHe JUCHUITIIMHBI BKIIFOHACT:

1. YueOHast ayuTopus Ajs MPOBEACHUS 3aHITHI JEKIIMOHHOTO THIIa OCHAII[EHA!

- TEXHUYECKUMHU CpPEICTBAMHU OOYYEeHHs, CIYXalIMMU Ui MpelCTaBiIeHUs yueOHOI
uHpopManuy OONBIION ayIUTOPUU: MYJIBTUMEIUWHBIMH CPEICTBA XpaHEHWs, Nepenadyd
npeacraBieHus yueOHoi nndopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHast ayTuTOpus AJisi IPOBEACHUS MPAKTUYECKUX 3aHATUN OCHAIIEHA:

- TEXHUYECKUMHU CPEICTBAMH OOYYECHHs], CIYXAIIUMH JUIsl MPEACTaBICHUS Y4eOHOM
uHpopManuy OONBIION ayIUTOPUU: MYJIBTUMEIUWHBIMH CPEJICTBA XpaHEHWs, Nepenadyu
npeacraBieHus yueOHoi nudopmanmu;

- CIICUAIU3UPOBAHHON MeOeIbIO.

3. YuebHasi aynuTopus AJis TPYNIOBBIX M UHIUBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUYHOM aTTeCcTal[ii OCHAIIICHA!

- KOMIIbIOTEpHOI TexHuKoM ¢ makerom MS Office, ¢ mogkmoueHnem k cetu «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPE/ly YHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEeIbIO.

4. TTomemnieHue At CaMOCTOSITENIbHOM pabOTHI OCHAIIICHO:

- KOMIIbIOTEpHO# TexHuKoM ¢ makerom MS Office, ¢ mogkmoueHnem k cetu «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA;

- CIICIUATU3UPOBAHHON MEOEeIbIO.

5. Tlomemenue st XpaHeHUS W NPOPUIAKTUYECKOTO OOCITYKHBaHHUS Yy4eOHOTO
000pyIOBaHUsI OCHAIIEHO:

- CIIeIMATU3UPOBAHHON MEOEIbIO: CTEIIaXKaMHU JIJIsl XpaHEeHUs y4eOHOTO 000pyI0BaHMS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOTr0 000pYy/I0BaHMUS;

- mKadaMu U1t XpaHEHUs1 yueOHO-METOIMYECKON JOKYMEHTAIIMH U MaTepUalIoB.



Ipuioxenne 1

ITo mucuunnune «OCHOBBI KOHCTPYMPOBAHUS JIUTHIX JETallei» NPEeIyCMOTPEHA ayAUTOpHAs U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaromuXcs.

AynuTopHasi caMoCTOsITeNIbHAsl paboTa CTYJCHTOB MPEIOJaraeT BhIOJIHCHUE HHIMBUIYaTbHBIX
3a/IaHUi Ha MIPAKTHYCCKUX 3AHATHSX.

Meroauueckue ykazaHus 0 IIOArOTOBKE K TECTUPOBAHHUIO.

VYcneniHoe BBINOJHEHHE TECTOBBIX 3afaHUN SBISETCS HEOOXOAMMBIM YCIOBHEM HTOTOBOM
MOJIOKUTEIPHON OLIEHKM B COOTBETCTBUU C PEUTHMHIOBOW CHCTeMOW oOyueHHs. BwimomHenue
TECTOBBIX 3aJaHUN IPEIOCTABIAET CTYACHTAM BO3MOXHOCTb CaMOCTOSITEIBHO KOHTPOJIUPOBATH
YPOBEHb CBOMX 3HAHMW, OOHAPYXHBAaTh MPOOETbl B 3HAHMAX M NPHHAMATh MEPHI MO HX
nukBuganuu. GopMa M3JI0KEHHsI TECTOBBIX 3aJaHUM IT03BOJISET 3aKPENHUTh U BOCCTAHOBUTH B
naMATH IPOWJEHHBIM Marepuan. lIpennaraemble TeCTOBBIE 3alaHUsl OXBATHIBAIOT Y3JIOBBIE
BOIIPOCHI TEOPETHUUECKUX U NMPAKTHUECKUX OCHOB 10 aucuuminhe. s ¢popMupoBanus 3aganuit
UCIIONIb30BaHa 3aKpbITasi popMa. Y CTYAEHTAa €CThb BO3MOXKHOCTb BBIOOpA IIPAaBUIIBHOIO OTBETA
WJIM HECKOJIBKUX IIPABWIBHBIX OTBETOB M3 YMCIA MPEAJIOKEHHBIX BapUaHTOB. /|1 BBIIOJHEHUS
TECTOBBIX 33JaHUM CTYAEHTHl JOJDKHBl M3y4WTh JICKIMOHHBIA MaTepuai IO TEMe,
COOTBETCTBYIOLIIME pa3fiesibl Y4eOHMKOB, Y4EOHBIX IOCOOMH M Jpyrux JIMTepaTypHBIX
HUCTOYHHMKOB. KOHTpOJIBHBIE TECTOBBIE 3aJaHUsl BBINOJHAIOTCSA CTYACHTAMU HA IPAKTUYECKHUX
3aHATUSAX. PeneTuIMOHHbIE TECTOBBIE 3aJaHUs cojepxarcs B pabodel yyeOHOM mporpamme
quctumuinHel. C HUMU 1e51ec000pa3HO 03HAKOMUTHCS IPU OATOTOBKE K TECTUPOBAHMUIO.

Bonpocsl 1J151 mpoBeieHUs] YCTHOTO ONPOCA/TECTUPOBAHUSA 00y4AIOIINXCS:

o I_[eJ'II/I " 3aJ1a41 KypcCa U UX MECTO B CTAHOBJICHUU UHKCHEPA - HHTeﬁH.IHKa.
L4 Hpouecc MMPOCKTUPOBAHUS, €TI0 POJIb B PA3BUTHUU HAYYHO-TCXHUYCCKOI'O IIpOTpecca.
° JIuTeiiHble JACTallkd, UX KJ'IaCCI/I(I)I/IKaHI/IH, 0COOCHHOCTH H AOCTOMHCTBA 11O CPABHCHHIO C

IpYTMMH BUJAMH W3TOTOBIEHUS M3/AETUI (KOBKOHM, INITAMIOBKOW, CBapKOW, XOIIOJHOMN
00paboTKOi1, MOPOIIKOBOW METAJUTYPTHEH U JIp.).
° HoBble n3nenus 1 ux BIMSHHUE HA PA3BUTHE MPEITPUATHUS.
TUNUYHBIA [UKIT KU3HU U3AENUSA U DKOHOMHKA CO3JaHUsI HOBOTO HU3IENMS, UHKEHEPHAs
JIEATEILHOCTD IIPU CO31aHUU HOBOT'O U3EIHS.

o TexXHOIOTMYHOCTh KOHCTPYKIIMH.

. OO6nacTu NposIBIEHUS TEXHOJIOTUYHOCTH.

. OcHOBHBIE NIOKA3aTENIN TEXHOJIOTHYHOCTH KOHCTPYKIUH.

o Knaccugukaius oTJIMBOK MO TpyHIaM CI0XHOCTH.

o TpeboBaHMs K OTIIMBKAM - OOIIME U CIIELUATIbHBIE.

o DKCIUTyaTallMOHHbIE CBOMCTBA OTJIIMBOK U UX CBSI3b C KOHCTPYUPOBAHUEM U BHIOOPOM
TEXHOJIOTUYECKOT0 Cr1oco0a U3rOoTOBJICHHUS.

. Martepuansl A1 U3TOTOBJICHUSI U3/I€TUI U UX 00Ias XapaKTepUCTHKA.

. CpaBHHTENIbHAS XapaKTEPUCTUKA UX M0 GU3NUECKUM M MEXAaHUYECKUM CBOWCTBAM.

. VY nenpHbIE IOKA3aTEIN CBOMCTB MaTEPUAIIOB.

. Mopddomnoruueckuii moaxo Mpyu BeIOOpe MaTepuaia i U3rOTOBICHUS OTIUBKH.

. TeXHOIOrMYHOCTh KOHCTPYKLIUU OTJIMBKH.

. N3meHeHus B GopMe OTIUBKU C y4€TOM 0COOEHHOCTEH JTUTEHHON TEXHOJIOTHH.

o KoHcTpyrpoBaHu€e OTJIIMBKHU C Y4ETOM TOYHOCTH U IIEPOXOBATOCTH MIOBEPXHOCTH.

o baspl TaHHBIX, TOMYCKH, IOCAJIKH, pa3MEPHBIE LEIN.

. TO4YHOCTB M IIEPOXOBATOCTH MMOBEPXHOCTH OTJIMBKU U ITYTH UX JOCTHKEHHS MPH

Pa3IUMYHBIX TEXHOJIOTHYCCKUX MMPOHeCCax.



BiusiHue TOYHOCTH OTIIMBKU HA €€ CTOMMOCTD U Ha TOTOBOE U3/I€TINE, KOHCTPYMPOBAaHUE
OTJIMBKH C ACTETUYECKON TOUKH 3PEHHUS.

KoHcTpynpoBaHue OTIMBOK U JINTEHHAs TEXHOJIOTUS.

Yeprex OTIIMBKU U €0 OTIMYUE OT uepTexa o0paboTaHHOM JeTalu.

OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHThI OTJIMBOK C TOUYKH 3PEHHS TEXHOJIOTHYHOCTH
KOHCTPYKLIMU: TOJILMHBI CTEHOK OTJIMBKHU U UX BIMSHHUE Ha CBOMCTBA OTJIMBKH, IEPEXObI
TOJIIIMH CTEHOK OTJIMBOK M COIIPSDKEHUS CTEHOK, TIOJIOCTH B OTIMBKAX, 00pabaThiBacMble
HOBEPXHOCTH, OpedpeHue, OTOYpPTOBKH, MJIATUKU, OOOBIILIKH, TPAHCTIOPTHBIE
npUCIOCOOICHHUS.

OTBepcTHs U UX BBIIOJIHEHHE B OTIMBKAX.

Mepsbl IPOTHUB MOSIBJIIEHUS YCAIOUYHBIX PAKOBHH.

[TpyHLIMIIBI OTHOBPEMEHHOTO U HAIPABJIEHHOTO 3aTBEPCBAHUS.

MeponpusaTys B KOHCTPYKIMH 110 CHUYKEHUIO BHYTPEHHUX HAIIPSDKEHUH B OTJIMBKE.
Jpyrue Mepbl KOHCTPYHPOBAHHUS IO IPEIOTBPALICHUIO OSBICHHS E(PEKTOB B OTJIMBKE.
Br160op nosnoxeHnus oTIMBKY B pOpMe U IMIIOCKOCTH pa3beMa JIUTOH JeTallu.

OcHoBHbIE IIpaBUIIa BEIOOPA MOJIOKEHUS OTIUBKU B (hopme.

Bb16op miiockocTH pa3beMa, OCHOBHBIE IOJIOKEHHUS 10 BbIOOpPY IUIOCKOCTH pazbeMa,
3aBUCUMOCTh BbIOOpa IUIOCKOCTH pa3beéMa OT CEPUHHOCTH U TEXHOJOTHH H3TOTOBJIECHUS
OTJIUBKH.

TexHonornueckue yKkazaHus pyu MPOEeKTUPOBAHUU JIUTEHHON TEXHOJIOTHH.

Knacc TO4YHOCTH OTIMBKY, IPUITYCKH HA MEXaHUYECKYIO0 00pabOTKY, CTEPKHH U UX 3HAKH,
KpEeIJICHUE CTep KHEH.

PacueTsl 3HaKOB CTEpIKHEN.

[TpyHLIMIIBI OJTHOBPEMEHHOTO U HAIPABJIEHHOTO 3aTBEPCBAHUSI.

[TuTaHue OTIIMBKY U TEXHOJIOTUYECKHUE IPUITYCKU U HAITYCKH.

30Ha JeiicTBUS NPUOBUTH U ONPEACTICHHS YHCia MPUOBLIeH Ha OTIIMBKE.

Mecra 3axo0s1a)kMBaHUs ¥ TOATOTOBKA MTOBEPXHOCTH XOJIOAUIBHUKOB IIE€pel yCTaHOBKOM.
Oco0eHHOCTH KOHCTPYHUPOBaHMS OTIMBOK, OJIYYaeMBbIX CIIEUAIbHBIMU CIIOCOOAMHU.
Oco0eHHOCTH KOHCTPYUPOBaHMS KOKUIBHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYHUPOBAHMS OTIMBOK ITPH 000JI0OYKOBOM JIUTHE.

Oco0eHHOCTH OTIMBOK NPU JINTHE MO/ AABICHUEM U HU3KOM JaBJICHHU.

Oco0eHHOCTH LIEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIUH.

3aMeHa JIMTHIX KOHCTPYKLIUN CBapHBIMHU.

KpaTtkass xapakTepucTuka METOJOB OO0OpaOOTKM METAJUIOB [JaBJIEHMEM U 00JacTH
MCIIOJIb30BaHUs IPOAYKIIMH, TPOU3BOIUMON KaXKIbIM METOJIOM

OcHOBHBIE IOKA3aTEJIN TEXHOJIOTMYHOCTH KOHCTPYKIIUU

ObnacTu npuMeHeHUs py4yHOi (POPMOBKH U €€ OCHOBHBIE JOCTOMHCTBA

CpaBHEHNE MEXaHNYECKUX CBOMCTB OTJIMBOK, CBAPHBIX M3AEIUN U TTOKOBOK

OO6mue TpeGoBaHUSA K JINTOHN JAeTalIn

JlocronHcTBa MamIMHHOM M aBTOMAaTHU3MPOBAHHON (QOPMOBKM M 00JacTH OTIUBOK,
U3rOTaBJIMBAEMBIX 3THM CIIOCOOOM

Yo Takoe TEXHOJOTUYHOCTD U3/IENHU U B KAaKUX 00JIacTAX OHA MPOSBISAETCS
CriennanbsHble TpeOOBaHUSA K JIUTOM JieTalu

CyIHOCTb JTUTHSI O] JAaBJICHUEM, U KaKue OTIUBKU MOXKHO U3TOTaBJIMBATh STHM CIIOCOOOM
CpaBHeHUE MaTepUAJIOB IO UX MEXAHUYECKON IIPOYHOCTH

BnnsiHMe cepniiHOCTH IPOU3BOICTBA U3 HA CTOUMOCTh

CymHOCT JHUTHhS MO BBHIJIABISEMBIM MOJENSIM; MaTepuaibl M HOMEHKJIATypa,
HCIIOJIb3YEMbBIE B ’TOM  BU/IE JIUTHS.

Marpunia BbIOOpa MaTepuana ansd  omiMBKM. Kakue  cBoiicTBa  MaTepHalloB
paccMaTpUBaOTCS IIPHU 3TOM.



CpaBHeHune criocoOOB U3rOTOBICHHS I€TaJIeH 10 BO3MOKHOCTH MOTYUEHHS JJTMHHBIX 0a10K
U IUTUT U TI0 BO3MOXHOCTH TOJYYEHHUS CIIOKHBIX pEOPHUCTHIX Y3JI0B

CpaBHeHuE MaTepualIoB 10 UX IUIOTHOCTH U TEMIIEPAType IUIABJICHUS

CyIHOCTB JINThS B KOKWUJIb; 00J1aCTh IPUMEHEHHS 1 HOMEHKJIATYpa OTIMBOK.

CymHOCTh METOAA U3TOTOBIICHUS €Talel ITAMIIOBKOW U CPAaBHEHHUE €TI0 C KOBKOU
MeTannoeMKOCTh U3eI1s U €€ Pa3HOBUAHOCTH. METaIoOeMKOCTh YyTYHHBIX U CTaJIbHBIX
OTJIMBOK

CymHOCTh HEHTPOOEKHOTO JTUThSI U HOMEHKJIATYpa U3ENHil, HOTy4aeMbIX 3TUM CIIOCOO0OM
Marpuna BbiOOpa Marepuana Uil  omIMBKM. Kakue cBoiicTBa  MarepuaioB
paccMaTpUBaIOTCS IIPU 3TOM

Buemnss hopma nutoit neranu

Knaccudukanus OTIUBOK 1O CI0XKHOCTH

ITonoxeHue OTIIMBKHU TP 3aJIUBKE

JIutbe 1o BBIILIABIsIEMBIM MOAEsIM, CyIIHOCTD Ipoliecca 1 00JacTh IPUMEHEHHUS
JlocTonHCTBa MPUMEHEHMSI YYTYHOB IS U3TOTOBJIEHUS OTIIMBOK

Mopdonoruueckuii moaxoxa npu Bei0Ope crnocoda u3roToBIEHUS JTUTOM JeTanu
OcHoBHble nokazarenu TKU

KoHcTpyrpoBaHue JIMTHIX OTBEPCTUM U BBIIIOJHEHHUE UX B IPOLIECCE JIUTHS.

Xapakrep U3MeHeHHsl cObITa U3/1eNUi U MPUOBLIN ITPHU IPOU3BOICTBE HOBOI'O U3/IEIUS.
I'paduik U3MEHEHUS 3TUX NapaMeTPOB

O6mas knaccuduranus TKU

KoHcTpynpoBaHue BBICTYyNAIOIMX YaCTEH U BHYTPEHHUX ITOJIOCTEN JeTanei

Ponp HOBBIX uiell B co3panuu uznenusd. OTéop X U U3MEHEHHE 10 X0y pa3paboTKH U
CO3aHUS U3JEIHS

[ToHsiTHE TEXHOIOTMYHOCTH KOHCTpYKUMHU u3aenus. OcHoBHble nokazatenu TKU
KoHcTpyrnpoBaHue OTJIMBOK € LENbI0 IPEJOTBpAIlleHNs 00pa30BaHuUs TPEIIMH U
nedopMaruii B OTIMBKAX

BHeninue v BHyTpeHHUE UCTOYHUKY UJIEH IIPA CO3AAHUH HOBOT'O U3/1EIIHS

HaznexHOCTb U JOJITOBEYHOCTD U3JENHNS

[TpoexkTrpoBaHNe BHYTPEHHUX MOJIOCTEN OTIMBOK. 3HAKU CTEP>KHEWU. YUeT OTBO/A I'a30B U3
CTEpKHEH.

KoHcTpynpoBaHue feTany ¢ y4eToM yIaJeHUs CTEp KHEN

OcHOBHBIE 3TaIlbl CO3/JaHUS HOBOT'O U3/IENHS U UX KpaTKas XapaKTepUCTHKA.
Meponpustus no odecnieuennto TKU Ha cranusax pa3paboTKu, U3TOTOBIECHUS U
DKCIUTyaTallu U PEMOHTA

VYcTaHoBIEHUE TONIIMHBI CTEHKH JIUTOM J€Talu, OTIMBAEMOM U3 pa3IMn4HbIX CIIJIaBOB
[Tpouecc MH)KEHEPHOH AEATEILHOCTU IPU pa3paboTKe U3AETus

KoHcTpynpoBanue 0TOOPTOBOK, TUIATUKOB M OOOBIIIEK Ha JIUTHIX JIETAJISAX

Be10op marepuana /i U3roTOBICHHS OTIUBKYU (MaTpuUlla BBIOOpa MaTepHaa)

JIuTbe B MeCYaHO-TJIMHUCTBIE (POPMBI, TPYIIIBI CII0)KHOCTH OTJIMBOK, Ta0ApUTHI U 001aCTH
IIPUMEHEHHUS.

KoncTpynpoBanue feraneii ¢ yueToM UX TpaHCIOPTHUPOBAHUS

3arpaTsl CpEeCTB M BpPEMEHHU Ha CO3/IaHuEe HOBOTO M3/ENUS

XapakTepHucTUKa CBONCTB pa3InYHbIX MATEPHAIOB JIJIsl MPOU3BOCTBA OTJIMBOK
ConpsikeHre CTEHOK JIMTHIX JIeTalled, Iepexo/ibl U raiTeau

TpeboBanust, npeabsBiIsieMble K KOHCTPYKTOPY

[TapameTpsl, ONIpeAEAIOIUE HAIEKHOCTD U I0JITOBEYHOCTD U3/IE€IHS, U UX U3MEHEHUS B
IIPOLIECCE IKCILTyaTalluu

KoHcTpyrpoBanue MaxoBUKOB U MEpHI 110 CHIKEHUIO KOpOOJIeHns U Aeopmaniuy aeTanu
[TocnenoBaTenbHOCTh CO3AAHUSI HOBOTO M3/ U CYIIIHOCTh OCHOBHBIX 3TaIloOB

Br160p miockocTu pazbeMa OTIUBKH



Mepsi 60pbOBI ¢ pa3BUTHEM BHYTPEHHHX HanpspKeHUH. HanpshkeHus B IIKUBaX.
CymHocTh MOP(OIOrHYEcKOro MOAX0/1a IPU BEIOOPE BapuaHTa JeTalu
CymHOCTh ¥ BO3MOKHOCTH KOKHIIBHOTO M IEHTPOOEKHOTO JIUThS

[TonoxeHue OTIMBKY B (popMe MpH 3aJIMBKE

OO01re TpUHLKITBI KOHCTPYUPOBAHUS OTIMBKU

OnTumuzanus peleHuil © KOMIIPOMUCCHBIE PEILIECHUS

KOHCTpYKTUBHBIE U TEXHOJIOIMYECKHE YKJIOHBI HA OTIMBAX

MeToauka npOeKTUPOBAHUS U3JENHSL, TOCIEN0BATEIbHOCTD ITANOB

Marpuua Beibopa criocoda U3roToBICHHs OTIUBKU

TpeboBaHMe K KOHCTPYKLIMH JINTON A€TaIN

KoHcTpynpoBaHnue OTIIMBOK € y4e€TOM IIPUHIMIIA HAITPABJICHHOT'O 3aTBEPACBAHUS
bazoBbie moBepXHOCTHU. BhINONIHEHNE YCTYTIOB U [1a30B

KoHcTpynpoBaHue JIUTOM JeTaiy ¢ y4eTOM €€ Harpy>KeHUsi, Hauboiee «ciiadble) ceueHus,
pacyer IpO4YHOCTHU €€

KonctpyupoBanue pedep KeCTKOCTU AeTajlel U UX CONpPSKEHUE

Vcnonb30BaHue NpUHLKIIA OAHOBPEMEHHOI'O 3aTBEP/IeBaHUs OTIMBOK ITPU UX
KOHCTPYUPOBaHUU

[Tpouecc mpoeKTUPOBaHUS U OCHOBHBIE ATAlbI €T0.

Br16op marepuana st OTIIMBKY M HCIIOJIB30BaHUE MOP(OIOTHYECKOT0 TOAX0/1a TIPH
BbIOOpE MaTepuaiia

Pacnionoxxenue pedep )KECTKOCTH B OTJIMBKE U KOHCTPYKTHUBHBIEC PELICHUS 10 UX
pa3MeILeHUI0

CpaBHeHue crioco00B U3rOTOBJICHUS 3ar0TOBOK (JIMThE, CBApKa, KOBKA, IITAMIIOBKA) 10
MEXaHUYECKUM CBOMCTBAM IOJy4aeMbIX 3arOTOBOK

O10ypTOBKH. JINTHE YCTYNIOB U 11a30B

«TeHn» Ha AeTanyu ¥ YCTpaHEHUE UX IIPU KOHCTPYUPOBAHUU

AHanuM3 ycIoBUHN Harpy>XeHUs ACTAId U IPUMEHEHUE PA3TUYHBIX KOHCTPYKTOPCKHUX
pELICHUH AJIsl TOJIyYEHUs KAYECTBEHHON OTIIMBKHU

VY nanenue 3a1uBOB U MPUObLIEH U KOHCTPYKTUBHBIE MEPOTIPUATHS MO CHIKEHHIO 3aTpaT
TpyAa IIPH BBIIIOJHEHUH 3TUX OINEpaLvi

[Iporiecc MHKEHEPHOU AESITEIBHOCTHU TP pa3padOTKe HOBOTO U3IETHUs

MeTobl 3aKpenseHNs CTEPKHEN U U3MEHEHUE KOHCTPYKIIMU AETAIU Ul 3TOTO

NuauBuayaibHble 321aHUsI PUBeIeHbl B PUJI0KeHuH 3.



punioxenne 2

a) [lnanupyembie pe3yjbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS IPOMEKYTOUYHON aTTeCTAlUM:

CTpyKTypHBIii
3JI€MEHT [Tnanupyemble pe3yiabTaThl O0y4eHHs OneHoyHbIe CpeacTBa
KOMIIETEHIINH

IMK-2: Cnoco6eH KOHTPOJIMPOBATH BbINOJHEHHE TEXHOJIO0TMYECKHX NMPOLECCOB M MPUHUMATH PellieHHs M0 YCTPAHEHUI0 MPUYUH UX

HApYLUIeHU
OO6mamaer TEOPETUYECKUMHU  3HAHUSIMH Bonpocut, 6xooawue 6 nepeuens 01 coauu Ixkzamena (ycmmnozo uiu npu
OCHOB M TPaKTUYECKUMH HABBIKAMH npoeedeHuUu mecmuposanus).
MPOU3BOJACTBA  JIUTHIX  HMBACIHN U3
PA3IUUYHBIX MATCPUATIOB ) enu u 3ama4um Kypca ¥ UX MECTO B CTAHOBJICHUM WHXKEHEPA - JINTEUIIIUKA.
° [Iponiecc nNpoeKkTHpOBaHMS, €ro pojb B Pa3BUTUM HAYyYHO-TEXHUYECKOTO
nporpecca.
° Jlutelinpie neranu, WX Kiaccudukamnus, OCOOCHHOCTH M JOCTOMHCTBA TIO

CPaBHEHUIO C IPYTUMHU BUJAMU U3TOTOBJICHUS M3CIUN (KOBKOM, IITAMIIOBKOM,
CBapKoOH, X0J0HOI 00paboTKOMH, MOPOIIKOBOM MeTayuTyprue u 1p.).

. HoBble n3ienus u ux BIMsSHUE HA pa3BUTUE NIPEANIPUATHSA.

TUNWYHBIA LMK JKU3HU U3JEIUS U DKOHOMHUKA CO3/IaHHUsI HOBOTO M3IEIIHS,

VMH)KEHEpHAas JEeATEIbHOCTD PU CO3JaHUN HOBOTO U3JIEIHSI.

TeXHOIOTMYHOCTh KOHCTPYKLIMH.

OO6nactu NposIBIIEHUS] TEXHOJIOTUYHOCTH.

OCHOBHBIE IOKA3aTENN TEXHOJOTUYHOCTH KOHCTPYKIIUH.

Krnaccudukanus oTIMBOK Mo rpymnnam cIoKHOCTH.

TpeGoBaHUsI K OTIIMBKAM - OOIIUE U CTICITHATBHBIC.

OKCIUTyaTallHOHHBIE CBOMCTBA OTIMBOK U UX CBA3b C KOHCTPYMPOBAHUEM U

BBIOOPOM TEXHOJIOTMUECKOT0 CII0c00a U3TOTOBJICHHUS.

Marepuainbl A1 U3TOTOBJICHUS U3AETIHHA U UX 00Ias XapaKTepUCTHKA.

° CpaBHMTENbHAs XapaKTEPUCTHKA HX MO0 (U3NYECKMM UM MEXaHWYECKUM
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

CBOMCTBAM.

VY nenbHBIE T0Ka3aTeau CBOWCTB MAaTEPUAIOB.

Mopdonoruueckuii moaxox mHpu BbIOOpe MaTepuana A U3TOTOBICHMS
OTJIUBKH.

TeXHOIOrMYHOCTh KOHCTPYKLUN OTIUBKH.

N3menenus B hopMe OTIMBKH C YI€TOM OCOOCHHOCTEH TUTEHHOM TEXHOJIOTHH.
KoHcTpynpoBanue OTIMBKY € yYETOM TOYHOCTHU U IIEPOXOBATOCTU
IIOBEPXHOCTH.

ba3bl jaHHbIX, JOMYCKH, OCAAKHU, pa3MEpPHBIE LIEIH.

ToyHOCTH U 1IEPOXOBATOCTH MOBEPXHOCTU OTIUBKU U IIYTU UX JOCTHXKEHUS IIPU
Pa3IUMYHbIX TEXHOJIOIMUYECKUX MPOIIeCcCax.

BiusiHue TOYHOCTH OTJIIMBKHU Ha €€ CTOMMOCTD ¥ Ha TOTOBOE U3JIETIHE,
KOHCTPYMPOBAHUE OTJIIMBKHU C 3CTETUYECKON TOUKH 3PEHUS.

KoHcTpynpoBanue OTIIMBOK U JIUTEHHASA TEXHOJIOTHS.

UepTex OTIIMBKYU U €r0 OTJIMUKE OT UYepTeka 00paboTaHHOM eTanu.

OcCHOBHbBIE KOHCTPYKTHBHBIE 2JIEMEHTHI OTJIMBOK C TOUKU 3PEHUS
TE€XHOJOTMYHOCTH KOHCTPYKLIUU: TOJIIIMHBI CTEHOK OTJIMBKH U UX BIIUSHUE HA
CBOMCTBA OTJINBKH, IEPEXObI TOJIINH CTEHOK OTJINBOK U CONPSIKEHHSI CTEHOK,
MIOJIOCTH B OTJIMBKaX, 0OpadaThIBaeMble IOBEPXHOCTH, OpeOpeHne, oTOypTOBKH,
IUTATUKU, OOOBIIIKH, TPAHCIOPTHBIE TPUCIIOCOOICHNUS.

OTBepcTrs U UX BHIIOJHEHUE B OTJIMBKAX.

Mepbl IpOTUB MOSABIIEHUS YCaJOUYHBIX PAKOBHH.

[IpyHIMIIBI OTHOBPEMEHHOT'O U HAIIPABJIEHHOT'O 3aTBEPIEBAHUS.

MeponpusTvsi B KOHCTPYKIIMHU [T0 CHUKEHUIO BHYTPEHHUX HANPsKEHUN B
OTJIUBKE.

Jpyrue Mepbl KOHCTPYHPOBAHUS MO MPETOTBPALIEHHUIO MOSBIECHUS AEPEKTOB B
OTJIUBKE.

Br16op nosoxeHus: OTIAMBKH B (popMe U MIIOCKOCTH pazbeMa JIUTOH J1eTalu.
OCHOBHbBIE IpaBUJIa BEIOOpA MOJIOKEHHSI OTIMBKU B OpME.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

Bbi0op miaockocTH pa3beMa, OCHOBHBIE IOJOXKEHHUS IO BHIOOPY IJIOCKOCTH
pa3beMa, 3aBHCUMOCTh BBIOOpAa IUIOCKOCTH pa3beéMa OT CEpUHHOCTH |
TEXHOJIOTUM U3TOTOBJICHUS OTJIUBKH.

TexHomornueckue ykasaHus Ipy IPOCKTUPOBAHUH JIMTEHHON TEXHOJIOTUU.
Knacc TOYHOCTH OTIIMBKH, IPUITYCKHA HA MEXaHUYECKYIO0 00pa0bOTKY, CTEPKHH U
WX 3HaKW, KpEIJIEHUE CTEPIKHEH.

PacueTsl 3HaKOB CTEpKHEH.

[IpuHIUIIBI OTHOBPEMEHHOTO U HAIIPABICHHOI'O 3aTBEPIEBAHUS.

[luTaHue OTIIMBKYU M TEXHOJOTUYECKUE NPUITYCKU U HAITYCKH.

30Ha JeiicTBUS TPpUOBLIA U ONpEeNICHHs Yiciia MPUObLUIEH Ha OTIMBKE.

MecTa 3axonaXMBaHHUsI U IOATOTOBKA IOBEPXHOCTH XOJOIWJIBHUKOB IEpe]
YCTaHOBKOM.

OCOOEHHOCTH KOHCTPYHUPOBAaHHUS OTJIMBOK, IOJIY4aeMbIX CIEHUAIbHBIMU
croco6amu.

Oco0eHHOCTH KOHCTPYHPOBaHUS KOKUIIBHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYHPOBAHUSI OTIUBOK MPU 000JIOYKOBOM JIUThHE.
Oco6eHHOCTH OTJIMBOK IPH JINThE MOJT AABJICHUEM M HU3KOM JIaBJICHUU.
OcoOeHHOCTH IIEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIHH.

3aMeHa JUTHIX KOHCTPYKLUI CBAPHBIMH.

[IpuMeHeHre KOMOMHUPOBAHHBIX KOHCTPYKIUI.

VYcroBus cBapUBaHUs YyTYHHBIX OTJIMBOK.

Kpatkas xapakrepucTuka MeTo/I0B 00paOOTKH METaJJIOB JaBJICHUEM U 00JIacTH
WCIOJIb30BaHUS MPOIYKIIMH, TPOU3BOIUMON KaXKIbIM METOJIOM

OCHOBHbBIE TIOKA3aTeNIN TEXHOJIOTHYHOCTH KOHCTPYKIIUU

Obnactu npuMeHeHUs: py4yHOU (POPMOBKH U €€ OCHOBHBIE JTOCTOMHCTBA
CpaBHEHHE MEXaHUYECKHX CBOWCTB OTJIMBOK, CBAPHBIX U3JENUI U TOKOBOK
OO6mmue TpeboBaHMsI K IMTOM JeTaln




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

JIOCTOMHCTBA MAallTMHHOM ¥ aBTOMAaTU3HPOBAHHON (POPMOBKHU U 00JIACTH OTIIUBOK,
M3TOTaBJIMBAEMBIX 3TUM CIIOCOOOM

Yro Takoe TeXHOJIOTHYHOCTb U3JENIUS U B KAKUX 00J1aCTAX OHa MPOsABIAETCA
CrenpanbHble TpeOOBaHUS K JIUTOM JeTaIu

CyIHOCTB JINThS O AABJICHUEM, H KAKUE OTIIMBKU MOYKHO M3TOTaBJIMBATH TUM
crocooomM

CpaBHeHHE MaTepHAaIOB 10 UX MEXAHUYECKON IMPOYHOCTH

BnusiHue cepuiiHOCTH TPOU3BOJCTBA U3EIINN HA CTOUMOCTD

CyIIHOCTb JINThS IO BBILIABISIEMBIM MOJENSIM; MaTepualbl 1 HOMEHKJIATypa,
HCIIOJIb3YEMBIE B 9TOM BHJIE JINTHS.

Matpuna BbiOOpa MaTepuana Juisi oTiIMBKU. Kakue cBoiicTBa MaTepualioB
paccMaTpuBarOTCs IIPH ITOM.

CpaBHeHuEe CrIOCOOOB M3rOTOBJIEHUS JeTajleldl IO BO3MOXKHOCTH IOTy4EHUS
JUIMHHBIX OaJIOK M IJIMT U IO BO3MOXKHOCTH TOJIyYEHUS CIOXKHBIX PEeOpPUCTHIX
Y3JI0B

CpaBHEHHE MaTepHAIOB 110 UX IJIOTHOCTH U TEMIIEpAType IUIABICHUS

CyIIHOCTh TUThS B KOKWJIb; 00J1aCTh MPUMEHEHHS U HOMEHKJIATypa OTIMBOK.
CymHOCTh MeTOAa M3TOTOBJIEHHUS JAeTajell IITaMIOBKOM M CpaBHEHUE €ro C
KOBKOH

MeTannoeMKOoCTh U3JENNs U €€ Pa3HOBUIHOCTH. METaIoEMKOCTb YYyT'yHHBIX U
CTaJIBHBIX OTIIMBOK

CymHOCTb IIEHTPOOEKHOTO JTUThSI 1 HOMEHKJIATypa U3/eJIUi, I0JIy4aeMbIX 3TUM
crocoooM

Marpunia BbiOOopa Martepuana aias oTIuBKU. Kakume cBoiicTBa MarepuasoB
paccMaTpuBarOTCs MIPU 3TOM

Buemnsis hopma nurtoit neranu

Krnaccudukanus oTIuBOK 1O CI0XKHOCTH

[TonoxxeHne OTIIMBKU MPU 3aJIMBKE

Jlutbe 1O BHIMIaBIAEMBbIM MojesiM, CyHnIHOCTh mporecca U 00JIacTb




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

MIPUMEHEHUS
JlocToMHCTBa MPUMEHEHHS YyT'YHOB JUIsl U3TOTOBJIEHUS OTJIMBOK
Mopdonoruueckuii moaxo/ mpu BeIOOpe criocoda U3roTOBIEHUS JINTOM IeTanu
OcHoBHble nokazarenu TKU

KoHcTpynpoBaHue TUThIX OTBEPCTUI U BBIIOJHEHUE UX B IIPOLIECCE JTUThSI.
XapakTep U3MEHEHHUs cObITa U3EIUN U MPUOBLIN MPU MPOU3BOICTBE HOBOTO
uznenus. ['paduk u3smMeHeHus 3TUX apameTpoB

O6mas knaccuduxarus TKA

KoHcTpyrpoBanue BbICTyHAIOIIMX YaCTEW U BHYTPEHHUX MOJOCTEN JieTaneit
Ponb HOBBIX ujel B co3aanuu uznenus. OTéop Ux U U3SMEHEHHE M0 X0y
pa3paboTKU U CO3/1aHUs U3EIHS

[ToHsITHE TEXHOIOTMYHOCTH KOHCTpYKUUHU u3aenus. OcHoBHble nokazarenu TKU
KoHcTpynpoBanue OTIMBOK € LIEIbI0 IPEIOTBPAILEHUs] 00pa30BaHuUs TPELIUH U
nedopmaliiii B OTJIMBKaX

Breminve 1 BHyTpeHHUE UCTOYHHUKHU UAEH MPU CO3JaHUU HOBOTO U3JIETUS
HagnexxHocTb U JOJITOBEYHOCTh U3ENUS

[IpoekTupoBaHe BHYTPEHHHUX MOJOCTEN OTIIMBOK. 3HAKU CTEpKHEH. Yuer
OTBOJIa Ta30B U3 CTEPIKHEM.

KoHcTpynpoBanue fnerany ¢ yueToM yAaleHUs! CTEpKHEN

OCHOBHBIE 3Tanbl CO3JJaHUs HOBOT'O U3/IENUS U UX KpaTKas XapaKTepUCTHKA.
Meponpustus no odecneuenrto TKM Ha craausx pa3paboTKu, U3TOTOBICHUS U
SKCILTyaTalluy U PEMOHTA

YcTaHoBNIE€HHE TONIIMHBI CTEHKU JIUTOM JIeTalu, OTIMBAEMON U3 pa3INUHbIX
CILJIaBOB

[Ipouiecc nHKEHEPHON AESITETLHOCTH IIPU pa3paboTKe U3enus
KonctpyrnpoBanue 0TOOPTOBOK, TJIATHKOB U OOOBIIIEK Ha JIUTHIX IETAJISIX
Br16op Matepuana 1j1st M3rOTOBJICHHS OTIMBKH (MaTpHIla BEIOOpa MaTepHraa)
JIuTbe B ecYaHO-TIUHUCTBIE (POPMBI, TPYIIIBI CII0KHOCTH OTIUBOK, TaOapUTHI U
00J1acTH MPUMEHEHHUS.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

KoHcTpynpoBanue neraneil ¢ yueToM UX TPaHCIOPTUPOBAHUS

3aTpaThl CPEJICTB U BPEMEHHU Ha CO3/1aHUE HOBOT'O U3JIEIHS

XapakTepruCTUKa CBOIMCTB pa3IMYHbIX MaTEPUATIOB JIJIsl IPOM3BOACTBA OTJIMBOK
ConpskeHue CTEHOK JIMTHIX JeTallel, Iepexobl U ralnTean

TpeboBanusl, MpebsABIsiEMbIE K KOHCTPYKTOPY

[TapameTpsl, ornpeneNsonme HaAeKHOCTh U JOJATOBEYHOCTh U3/1EIHS, U UX
U3MEHEHHMs B Ipoliecce SKCITyaTaluu

KoHcTpynpoBanue Max0OBUKOB U MEPHI 110 CHIXKEHUIO KOPOOJIEHUS U
nedopmalu aeTanu

ITocnenoBaTenbHOCTb CO3/aHUS HOBOT'O U3/EINIUS U CYLTHOCTh OCHOBHBIX 3TalloB
Br160p mtockocTH pazbema OTIMBKU

Meps! 60pb0BI ¢ pa3BUTHEM BHYTPEHHMX HalpspkeHH. HanpsokeHus B lIKuBax.
CymHocTh MOP(OIOrHYecKoro Noaxo/1a Npu BIOOpE BapUaHTa JeTaIu
CyImHOCTh ¥ BO3MOXHOCTH KOKUJIBHOTO U IIEHTPOOEKHOTO JIUThS

[TonoxxeHne oTIUBKY B (pOpMeE MPH 3aIUBKE

OO01re NpUHLIKIIBI KOHCTPYHUPOBAHUS OTIUBKU

OnTumu3anus pemeHuii 1 KOMIPOMUCCHBIE PEILIEHUS

KoHCcTpyKTHUBHBIE M TEXHOJIOTHYECKHE YKIOHBI Ha OTJIMBAX

MeTtoauka MpoeKTUPOBAHUSI U3/IETIHS, IT0CIIEJOBATEILHOCTD ITAIOB

Marpuia BbiOopa croco6a u3roToBJIE€HUs OTIUBKU

TpeboBaHMe K KOHCTPYKIIMHU JINTON JA€TaIN

KoHcTpynpoBanue OTIIMBOK € y4€TOM NPUHIUIIA HAIIPABJICHHOTO 3aTBEPIEBaHNUs
ba3oBble moBepXHOCTH. BINIOJIHEHNE YCTYIIOB U NIa30B

KoHcTpyupoBaHue IMTOM JeTaau ¢ y4eTOM ee HarpyXeHus, HanboJsee «ciaadbie»
CEUEHUs, pacUeT IPOYHOCTHU €€

KoncTpynpoBanue pedep xKecTKoCTH JeTaleil U UX CONpsKeHHe
Hcnonp30BaHne NpUHLIKIIA OJHOBPEMEHHOTO 3aTBEPAEBAHUS OTIMBOK IIPU UX
KOHCTPYMPOBaHUU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

N

[Ipouecc npoeKTUpOBaHKs U OCHOBHBIE ATaIIbl €T0.

Br16op marepuana asist OTIIMBKH U UCIIOJIB30BaHNE MOP(OIOTHYECKOTO MOAX0/1a

IIpU BBIOOpE MaTepuaia

Pacnonosxenne pedep )KeCTKOCTU B OTIIMBKE M KOHCTPYKTHUBHBIC PEIICHHS 110 UX

pPa3MEIICHHUIO

CpaBHeHMe cIOCOOOB U3rOTOBIICHUS 3aTOTOBOK (JIUThE, CBapKa, KOBKA,

HITaMHOBKa) 0 MEXaHUYECKUM CBOUCTBAM IMOJIy4a€MbIX 3arOTOBOK
O16ypToBKH. JINTHE YCTYIOB U 1a30B

«TeHn» Ha AeTAIM U YCTPAHEHUE UX TP KOHCTPYUPOBAHUU

AHanu3 yclI0BUW HArPYKEHUS IETAIA U MPUMEHEHHUE PA3JIUYHbIX

KOHCTPYKTOPCKUX PEUICHU JIJIs MOJYyYEHUSI KAYECTBEHHOUN OTJIMBKU

VY nanenue 3a1MBOB U MPUObLIEH U KOHCTPYKTUBHBIE MEPOIIPUSATHS 110 CHUKEHHUIO

3aTpaT Tpy/Ja Mpy BHIMOIHEHUH STUX OMepanuit

[Iponecc MHXEHEPHOU ACITEILHOCTH TIPH pa3paboTKe HOBOTO U3JICITHS

MCTOI[I)I 3aKpCIJIICHUA CTep)I(Heﬁ N UBSMCHCHUEC KOHCTPYKIHU ACTATIN JJISA 3TOTO

Heo0xonuMo ymMeTh BBIITOJIHUTS:

TPETHIO MPOEKIIUIO IETAIN 10 ABYM 3aJaHHBIM (OJMH U3 BO3MOKHBIX BAPUAHTOB),
pemeHI/Ie 3a1aHUsA B ABYX BapI/IaHTaX IIOBBIIIIACT ypOBCHI: OILICHKU,
MIPOCTPAHCTBEHHOE U300paKEHUE IETATH B aKCOHOMETPHUH WU JUMETPHUH;
HEpPa3bEeMHYIO 000JIOUKY M0 KOHTYPY JETalli, IPEICTaBUB U300PAKEHUE B TPEX
MPOEKIMSIX C HeOOXOIUMBIMU pa3pe3amul. HepazbeMHas 00o0uKka XapakTepHa
JJIs1 TEXHOJIOTHUHU JINTHS 110 BBIIIJIABJIISICEMBIM MOACIISAM.

BBIOpATh U MOKA3aTh BO3MOXKHBIE TUIOCKOCTH pa3beMa MOJICIH Ha YePTEkKe JIeTalIn
U €€ MPOCTPAHCTBEHHOM H300paKEHNH, N300pa3uB X YCIOBHBIMHU DJIEMEHTaAMU B
cootrBeTcTBUH ¢ I'OCT 3.1125 — 88 110 BBITOJHEHUIO BJIEMEHTOB JUTEHHBIX
bopwm.

O0OCHOBaTh  pAIlMOHANBHYIO IJIOCKOCTh Pa3beMa, CpPAaBHUB HECKOJIBKO




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

BO3MOXKHBIX BApHAHTOB IIOCKOCTEH pa3beMa MexIy co0oif, moka3aB Hauboiee
Ba)KHbIE [IPEUMYILECTBA BEIOPAHHOM IIIIOCKOCTH pazbeMa JAETalH.

6. Ilo nambosee panMOHAIBHOM IUIOCKOCTH pa3beéMa BBINOIHUTH (OPMOBKY H
HauepTuTh Gopmy B cOope B Tpex npoekuusax. [IpuyeM Ha Buie cBepxXy HUKHIONO
OMOKY HM300pa3uTh B TOJOXEHWH, KOTJa BEpXHss omoka cHsta. s Gomee
HOJTHOT'O BOCIIPUATHUS M300paKEHNsI MOYKHO BBIITOJIHUTH CIO0XKHBIHN paspes.

Heo0OxonuMo BrageTh HaBbIKaMU:
1. mowmcka TpeTbeil MPOeKInH IeTalu;
2. BbIOpaTh MOJIOKEHUE OTJIUBKY B hOpMe MPH 3aJTUBKE U YCTAHOBUTH Pa3beM MOJIEIH
u (opmbl, U300pa3uB ero B cooTBeTcTBUM ¢ TpeboBanmsimu ['OCTa 3.1125-88.
«[IpaBuna rpaduueckoro BBIMOTHEHHUS YEPTEKEH SIEMEHTOB JIUTEHHBIX GOpM U
OTJIMBOKY;
3. u300pakeHHUs JeTaau B 00beMe (AKCOHOMETPHH HIIA TUMMETPHUH );
4. ToCTpOeHHS HEepa3beMHOU 000JIOUKHU MO KOHTYPY JETaJH, cesiaB H300pakeHNe B
TpeX MPOEKLHUAX ¢ HEOOXOTUMBIMH pa3pe3aMu;
5. depueHus popmbl B cOOpe B TpeX MPOEKIUSIX.
6. uepuyeHMs ICKU3 CTEP>KHS B TPEX MPOEKIHUAX CO CTEPKHEBBIMU 3HAKAMHU.

Heo6xoanMo nmoka3aTbh yMeHUs:

1. cocraBuTh MaTpuily BbIOOpa Marepuaina, W3 KOTOPOro HEOOXOJMMO H3TOTOBUTH

OoTJIMBKY. [ IpoBecTH aHanu3 CBOWCTB MaTepuana U JaTh OLICHKY 110 KaKJIOMY U3 HUX,
B 3aBHCHUMOCTH OT YCJIOBUW paOOThI JieTajau, a 3aTeM Ha OCHOBAaHWUU CPaBHEHUS
CYMMBI 0aJlJIOB BHIOPATh MPEAMTOYTHTEIbHBIA MaTEPHAI JIsl JAHHOW OTJIMBKU;

2. MINPOBECTU AHAJIM3 TCEXHOJIOTUYHOCTHU OTJIIMBKH W BHCECTU HNPCIJIOKCHHUA IO €€

YIY4YIICHHUIO U YCTAHOBUTDH 06HII/IG U CIICuaJIbHbIC Tpe6OBaHI/I$I K J€Talin,

3. IIPOBECTHU aHAJIN3 BO3MOXKHBIX IIOCKOCTEH pa3beMa (,Z[Ba-TpI/I BapI/IaHTa) " yKa3aTb

OCHOBHBIC TOCTOMHCTBA U HECJOCTATKH KaXXI0T'0 U3 HUX;

4, OIIPCACINTD PAllMOHAJIBHOC ITOJIOKCHUC OTJIMBKH B (I)OpMC 151 BBI6paTB MMOBCPXHOCTb

pa3bema Mpu €AMHUYHOM XapaKTepe MPOU3BOJICTBA OTIMBOK, PUBECTH ICKU3 (HOPMBI




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN U

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OneHouHble CpeacTBa

B cOOpe C JHMTHUKOBOM CHCTEMOH, W, €CIIM 3TO HEOOXOAMMO, MPHOBLISIMU HIIH
XOJIOIUIBLHUKAMMU;
TO 7K€ YTO U B MPEIBIAYLIEM IIYHKTE, HO JUIsl YCIOBUH MacCOBOTO IIPOU3BOACTBA
6. BBICIUTH MECTa BEPOSTHOrO 0O0pa30BaHUS YCAJTOYHBIX PAKOBUH HIIM YCAIOYHBIX
PBIXJIOT, U MPOU3BECTH BBHIOOP MecCTa, Ie HEOOXOIUMO IMPOU3BECTH YCTAHOBKY
NpHUOBLICH HAa OTIIUBKY.

o

Heo0OxonuMo nokasarh ciaeyroIe HaBbIKU BIaICHUS:
1. cocTaBUTh MaTpHIly BBIOOpa Marepualia, U3 KOTOPOrO HEOOXOJUMO H3TOTOBHUTH
otnuBKy. [IpoBecT aHanu3 cBOWCTB MaTepuana U AaTh OLEHKY MO KaKJOMY U3 HUX, B
3aBUCUMOCTH OT YCJIOBHI palOTHI JETaJId, a 3aT€M Ha OCHOBAHUM CPABHEHHS CYMMBbI
0aJIJIOB BBIOpATH MPEANIOUYTUTEIBHBIN MaTepuall A JaHHOH OTJIMBKY;
2. MPOBECTH aHAJIM3 TEXHOJOTUYHOCTH OTIMBKH U BHECTH MPEUIOKEHUS IO €€
yIYULICHUIO U YCTAaHOBUTH OOIIUE U CIIeUaTbHbIE TPEOOBAHUSA K JIETAIIH;
3. TPOBECTH aHAJIN3 BO3MOXHBIX IJIOCKOCTEH pa3bema (JIBa-TpH BapuaHTA) M yKa3aTh
OCHOBHEIC JJOCTOMHCTBA U HEAOCTATKH KaXKIOT0 13 HHUX;
4. omnpenenuTh palMOHAILHOE MOJIOKEHNE OTJIMBKA B (JOPME U BBIOPAThH MOBEPXHOCTD
pasbema MpH eAMHUYHOM XapaKTepe MPOU3BOJICTBA OTIMBOK, MMPUBECTH ICKU3 (OPMBI B
coope C JIMTHUKOBOM CHCTEMOW, M, €CJIIM 3TO HEOOXOIUMO, TNPUOBUISIMA WM
XOJOIMIIBHUKAMHU,
5. TO K€ YTO U B MPEIBIAYIIEM MYHKTE, HO JJISl YCIOBUM MacCOBOTO MTPOU3BOJICTBA
6. BBIIETUTH MECTA BEPOSITHOIO 00pa30BaHUs yCAJOUYHBIX PAKOBHH WU YCATOYHBIX
PBIXJIOT, W TPOU3BECTH BBHIOOP MeECTa, TJI€ HEOOXOAMMO MPOU3BECTH YCTAHOBKY
pUObUIEH HA OTJIUBKY.




0) [lopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIIUM, IOKA3ATEIM U KPUTEPUH
OlLleHUBAHUS:

[Tpomexxyrounast arrectanusi Mo AucHUILUIUHE «OCHOBBI KOHCTPYHPOBAHHUS JIUTBHIX JIETAIICH»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHUA OGy‘-I&IOH.[I/IMI/ICSI
3HAaHWH, W TPAKTUYCCKHE 3aJaHMsl, BBUIBILIIONINE CTEHCHb CHOPMUPOBAHHOCTH YMCHUH U
BJIa[[eHI/II;'I, IIPOBOAUTCSA B (bopMe 3a4€Ta U B CI)OpMe BBITTIOJIHCHHA W 3alIUThl MHABUAYAJIbHOTO
3aJIaHuUs.

DK3aMEeH [0 JaHHOM JWUCHUIUIMHE MOXXET TPOBOJAUTCA B yCTHOW (opme 1o
9K3aMEHAIIMOHHBIM OHMJIETaM, KaXKIblii U3 KOTOPHIX BKJIIOYACT 2 TEOPETUYECKHUX BOMPOCA U OJIHO
NPaKTUYECKOE 3a/laHue, JIU00 B BUIC TECTOB, HA YCMOTPEHHUE MPETIOAaBaATEIS.

dopma mpoBeneHHus Sk3amMeHa (ycTHas JuOO B BHJIE TECTHPOBAHUS) JOJDKHA OBITH
OJIMHAKOBOM JIJIs1 BCeX 00ydaromuxcs B TPyIIIe.

B cityuae criopHoii cuTyalu MeXIy oOy4aroluMCs W TPeroiaBaTesieM, IPUHUMAIOLIM
IPOMEKYTOUHYIO aTTECTAIMIO, 3aBEAYIOMNN Kaeapoid MOXKET MO 3asBICHHIO 00y4Yaromerocs
HA3HAYUTh KOMHUCCHOHHYIO CIady 3a4yeTa WIM 3K3aMEHa 10 TECTUPOBAHHIO YTBEPIKICHHOMY
3aceaHueM Kaeapsl.

IToka3arenn u KPUTEPHUH OCHUBAHUA YCTHOIO 3K3aMeEHa:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicsi NEMOHCTPUPYET BBICOKHI ypOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKOoe U TIy0OoKoe 3HaHue
yueOHOro Marepuasnga, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpeIHMH YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYNTENbHBIC OIMIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKUX OTIEPAINAX, IepeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYaIUH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 Oaymia) — oOyyarouuiicss JT€MOHCTPUPYET MOPOTOBBIi
YpOBEeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0/I€ KOHTPOJIBHBIX MEPOIPUSTUN JTOIMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiCs
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU ONCPHUPOBAHUN 3HAHUAMHU U YMCHUAMHU IIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HEeYJ0BJIeTBOPUTEJbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYECKOr0 MaTepuaa, J0IMyCKaeT CyleCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/1a4.

IToka3zarenn u KPUTECPHHU OCHUBAHUA IK3aMEHa B BH/IC TeCTa:

Bompockl TecTOB MOJKHBI OXBaThiBaTh BeCh O00BEM U3y4aeMOW JUCHUIUIHHBI B
cootBerctBuu ¢ PIT/I.

- HA OLIEHKY «OTJMYHO» (5 0a/1510B) — 00yUaromuiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOe 3HaHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOIHSAET MPAKTUYECKHE 3aJaHNs, CBOOOIHO ONEpUpyeT
3HAHUSMM, YMEHHUSMHU, IPUMEHSET UX B CUTyallUsIX OBBILIEHHON CII0KHOCTH, 75% u GoJee;



- HA OIIEHKY «Xopomuio» (4 6an1a) — 00yJaromuiics JEeMOHCTPUPYET CPEIHUN YPOBECHb
c(hOpMUPOBAHHOCTH KOMITETEHIIUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS IIPU aHATUTHYECKUX ONIEPaIIUsX, IEPEHOCE
3HaHWI ¥ YMEHUI Ha HOBBIE, HECTaHAapTHBIC cutyanuu, /4 — 60 %0;

- HA OIIEHKY «Y/I0BJIETBOPHUTEILHO» (3 0a/s1a) — 00yJaronuiics: IEMOHCTPUPYET
MIOPOTOBBIN YPOBEHL CPOPMUPOBAHHOCTH KOMITETSHITHI: B X0]1€¢ KOHTPOJIBHBIX MEPOIPHSITHIA
JIOITYCKAIOTCS OIIUOKH, IPOSBIISETCS] OTCYTCTBUE OT/ICIBHBIX 3HAHHA, YMEHHIA, HABBIKOB,
00y4aroluiicsl UCTIBITHIBACT 3HAYUTENIbHBIC 3aTPYAHEHUS IPU ONEPUPOBAHNY 3HAHUSMU U
YMEHUSMH MPU UX TIEPEHOCE Ha HOBBIE cutTyaruu, 59- 50 %o;

- HA OLIEHKY «HeYy/0BJIEeTBOPUTEJIbHO)» (2 0aji1a) — 00yJaromuics 1eMOHCTPUPYET
3HaHus He 6onee 20% TeopeTHUecKoro MaTepuaa, JOIMyCKaeT CylIeCTBeHHbIE OUINOKH, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4, 49 %0.



Ipuioxkenue 3

MeTtoauyeckue yKkazaHus AJisl BbINOJTHEHHS NPAKTHYECKUX YIIPaKHeHUH (peleHus 3a1a4
U BBITIOJTHEHUS] HHAUBUAYAJTbHOT0 3a1aHUsl)

NuauBuayanbHoe 3aaanue Ne 1

OcHoBHasl LIeTb JaHHOTO YIPaKHEHUS CBOAUTCA K TOMY, YTOOBI BOCCTAaHOBUTH paHEe
IPUOOpPETEHHBIE 3HAHUS: Pa3BUTh O0BbEMHOE (IPOCTPAHCTBEHHOE) MBIIUIEHUE, HAYYUTHCS I10
YepTexKy JETalIH BHIIOIHATH 00bEMHOE N300paKeHNe, HAHECTH JINTEHHYI0 000JI0UKY BOKPYT €€
(KaK MpH JINTHE MO BBHITUIABIISIEMBIM MOJIEIISIM) U BBITIOTHUTH (hOpMY B COOpE B YIIPOLIICHHOM BUJIE.

B kauecTBe 3amaHus [al0TCA B MPOEKIUU JETaTd U3 PUCYHKOB, MPUBEICHHBIX B KHUTE
«3aHUMaTeNbHbIE 3a/1a4M 110 IPOEKLIMOHHOMY YEPUEHUIO».

[Ipy BbIMONHEHUU 3aJaHHUs] HEOOXOAMMO TOJYYUTh HOBBIE 3HAHUS 1O TEXHOJIOTHH
JUTEHHOTO TPOU3BOJICTBA: HAYYUTHCS BHIOMPATH MOJIOKEHUE OTIUBKHU MPH 3aJUBKE, IJIOCKOCTD
pazbema MoJieNi U (POPMBI, ¢ TEM, YTOOBI MOXKHO OBLIIO OECTIPENATCTBEHHO U3BJIEKATh MOJCIb U3
(GbopMBI, HAYYUTHCS KCIIOIB30BATh YCJIOBHBIE O0O3HAUEHHUsS JJIA TOKa3a SJEMEHTOB JUTEHHOMN
dbopmMel. 11 3TOTO CielyeT 03HAKOMUTBCS C JINTEPATYPHBIMH UCTOUHHUKAMH.

B mnponecce paborel Hajx HMHAMBUAYaldbHBIM 3ajaHueM Ne 1 CTyaeHTY HeoOXoIuMo
BBITIOJTHUTD:

7. TpeThIO MPOEKIMIO JETATd IO JABYM 3a/JaHHbIM (OAMH M3 BO3MOXHBIX BapUaHTOB), Kak
MOKa3aHo Ha puc.l.1, penieHne 3a1anus B IBYX BapUaHTaX MMOBBIIIAET YPOBEHb OLEHKU;

8. mpocTpaHCTBEHHOE N300paKEHHE ACTAIHN B aKCOHOMETPHUH WK AuMeTpuu (puc.1,2);

9. HepazpeMHYIO 000JOUYKY MO KOHTYPY AETallu, IPEACTaBUB U300paKEHUE B TPEX MPOCKITUIX
¢ He0OXoauMbIMU pa3pe3amu puc.l.3. HepazbemHas 006010uka XxapakTepHa sl TEXHOJIOTUH
JIUTHS 110 BBIIIABIISIEMBIM MOJIETISIM.

10. BbIOpaTh U MOKa3aTh BO3MOXKHBIE TNIOCKOCTH pa3beMa MOJIENIH Ha YepTexe JAeTaiu (Ha puc.
1,1moka3ana TUIOCKOCTh pa3dbema I, a Ha puc. 1.2 1uiockocTh pazeema 1) m  ee
IIPOCTPAHCTBEHHOM M300paKeHUH, U300pa3nB UX YCIOBHBIMHU 3JIEMEHTAMH B COOTBETCTBUU
¢ 'OCT 3.1125 — 88 1o BBINOJHEHUIO JJIEMEHTOB JUTEHHBIX (popm. OOOCHOBATH
palMoOHANBHYIO0 IUJIOCKOCTh pa3beMa, CPaBHUB HECKOJIBKO BO3MOXKHBIX BapUaHTOB
IJIOCKOCTEH pazbemMa Mex 1y co0o0il, moka3zaB HauboJiee BaKHbIE IPEUMYIIECTBA BEIOpaHHOM
IJIOCKOCTH pa3beMa JIeTalH.

CpaBnenue 1utockoctel pazbema | u 1l mokaspiBaeT, 4To B 00€uX Cirydasix BBICOTa MOJENCH
OJIMHAKOBa, OHM OOECHEeYMBAIOT OECHpENnsTCTBEHHOE H3BJICYEHHE MOJeNU M3 (GOpMbI, He
00pa3ysi TEHEBBIX YYaCTKOB.

OnHako BO BTOPOM BapHaHTE M3BJICUCHHE OOJIETYEHO U3-32 MEHBUIEH BBICOTHI

BEPTUKAIBHON CTOPOHBI MOJIEIIH.

6. o HauboJsee palMOHAILHON MJIOCKOCTH pa3beéMa BBIIOJIHUTH (POPMOBKY U HAYEPTHUTh

¢dbopMy B cOope B Tpex mpoekuusx (puc. 1.4). [Ipuuem Ha Buae cBEpXY HHXKHIOIO OINOKY

n300pa3uTh B MOJIOKEHUH, KOTJa BEpXHs ornoka cHsATa. i1 60sie IOIHOro BOCHPHATHS

M300paK€HUSI MOYKHO BBIMIOJIHUTD CJIOKHBINA pa3pes.
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Puc. 1.1 [locTpoeHue TpeTheit MPOEKIUU ACTAIN
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Puc. 1.3 Hepa3zbemnas 06071049Ka 10 KOHTYPY JeTalld

Puc. 1,4 ®opma B cbope (ynpome;{-HHIZ‘ BapUaHT)

NuauBuayanbHoe 3axanue Ne 2

Bo BTOpoM ympakHEHUHM JeTalb YCIOXKHSETCS TEeM, YTO B HEW HMMEeTCs CKBO3HOE
OTBEPCTHE, KOTOPOE MpPHU JIUThE OOBIYHO MMOJY4YArOT 3a CYET YCTAaHOBKH B (hOpPMY CTEpIKHA,
BBIMIOJTHEHHOT'O U3 CTep>KHEBOM cMmecu. CTep:keHb MpEeACTaBlseT cOO0M H3/eane MPOCTONH WU
CIIO)KHOM KOH(UTYypaluy, KOTOPOE VIJIOTHSETCS B CHEHUAIBHOM CTEpXKHEBOM SIIUKE
(BBITPSIXHOM, Pa3b€MHOM WJIM KOMOMHUPOBAHHOM C OOJIBIIMM KOJIMYECTBOM OTHEMHBIX YacTei),
TEM WM UHBIM CII0COO0M TpaMOOBaHHEM, MECKOYBHBIM MJIHM MECKOCTPEIbHBIM CIIOCO0aMHU, UIIH
BUOPOYIJIOTHEHHEM M3 XOJOIHO-TBEPACIOMMX cMeced. [lns ¢ukcamumu crepkHS B JIUTCHHON
dopmMe Ha HEM NPEAYCMOTPEHBI CTEp)KHEBbIE 3HAKH, KOTOpPbIE BCTABISIOTCS B THE3JO,
BBIMIOJITHEHHOE B oTnevyaTke (opMbl. DOpMBI 3HAKOB CTEPKHS M METOJbl (PUKCAIUH OT
nepemenieHuss uiau noBopota ero npuseaeHsl B ['OCT 3606-80. «KommiekTsl MOJETbHBIE.
CrepxHeBble 3HakU. OCHOBHBIE pa3MEphD».



BapuanTts! 3aganuii ¢ 2.1-2.32 npencrasiensl B [Ipunosxenun.
B mpomecce paborer Ham ynpaxkHeHnemM Ne 2 CcTyAeHTY HEOOXOAMMO BBITIOJHUTH
cleytolee:
1. HAliTH TPEThIO MPOEKIUIO AETajH, BHIOPATh MOJOKEHUE OTIMBKU B (OpME IpU 3aJTUBKE U
YCTaHOBUTH pa3zbeM MoJIeTH U (HopMbl, H300pa3uB ero B cooTBeTcTBUU ¢ TpeboBanusmu ['OCTa
3.1125-88. «IIpaBmia rpaduyecKoro BBITOJHEHHUS YEPTEKEH AIEMEHTOB JIMTCHHBIX (OpM U
OTIUBOK» (puc.2.1);
2. nath U300pakeHUe JAeTaId B 00beMe (aKCOHOMETPUHU WJIH TUMMETpHH) (puc. 2.2);
3. Ha4YepTUTh HEPAa3bEMHYIO OOOJOYKY MO KOHTYpY JIeTalH, CIAeNIaB H300pakeHHe B Tpex
MPOEKIMSIX C HEOOXOAUMBIMH pa3pe3aMu;
4.HauepTuTh GopMy B cOope B Tpex mpoekiusx. llpuuem Ha BHIE CBEpXY HUKHEH OIMOKHU
M300pa3uTh IMOJIOKEHHE, KOTJ]a BEpXHss Onoka cHATa. B ¢opmy /g mosyueHus oTBepcTus B
OTJIUBKE HEOOXOJMMO YCTAaHOBHUTH CTEP)KEHb, MOCIIE YEro HAKPHITh HIKHIOK OMOKY BEPXHEH
ory(hopMoii;
5.Ha4epPTUTH ICKU3 CTEPXKHS B TPEX MPOECKIIHIX CO CTEP>KHEBBIMH 3HAKAMHU.
[Ipumep BeinonaHeHus 3aaanus Ne 2 mpuBeeH Ha puc.2.
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Puc. 2.1 IlocTpoeHue TpeTheil MpoeKIUK JeTalu

Puc. 2.2 O0bemMHOe n300pakeHue JeTaIu
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Puc. 2.3 Hepa3zbemnast 0007104Ka 110 KOHTYpY J€Tallu
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Puc. 2.4 ®opma B coope
1 —BepxHss OMOKa; 2 — HUXKHSS ONOKA; 3 — CTEPIKEHb;
4 — TNTHUKOBasi BOPOHKA; 5 — CTOSIK; 6- IUTAKOYJIOBUTENb; /- MUTATENH; § - 3yMII(
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Puc. 2.5 M300paxenne cTepkHs B TpeX MPOEKIHIX



NuauBuayanbHoe 3ananne Ne 3

Boinonnenue ynpaxsenus Ne 3 ortnuuaercst oT ynpaxHeHuid Ne 1 u 2 Tem, 4To 371€ch He
MIPOU3BOJUTCS BBIMOJHEHHE MPOCTPAHCTBEHHOTO M300pakKeHHsI M HE BBINOJHSAETCS 000J0UYKa
BOKPYT MOJICJIH.

B ympaxknernn Ne 3 CTyAEHTBI 3HAKOMSTCS ¢ HOBBIMH JJIEMEHTaMH JHUTEHHON (popmbr: 1 -
JIMTHUKOBOW CHCTEMOM, COCTOALUEN W3 CUCTEMBI 3JIEMEHTOB, IMOABOSAIIMX METALUI B OTIEYATOK,
JIMTHUKOBOW BOPOHKH, CTOSIKA, 3yMII(a, IIAKOYIOBUTENIS U MUTATENECH;

2 — MUATAOIICH CHCTEMBI, CITY>KaIlleH JJIsi KOMITICHCAIIMH YCaJOYHBIX MPOIIECCOB B OTIIMBKE BO
BpeMsl €€ 3aTBepleBaHUs M TOIYyYCHUS 3I0pPOBOM OTIMBKM, COCTOAIIEH U3 MpuObUIeH U
XOJIOAWIILHUKOB.

B 3TOM ympakHeHUM C HCHOJIB30BaHHEM MOP(OIOrHYECKOro MOAX0Ja CTYACHT Y4UTCS
COCTaBJIATH MAaTPHIIBI JJIs1 BEIOOpA MaTepHraia IeTaIl U TEXHOJIOTHUECKOTO CIIoco0a JINThS

Hapsiny ¢ »TMM OHM paccMaTpuBalOT JBa BapuaHTa W3TOTOBJICHUS JIMTOM JeTadd Mpu
€IMHUYHOM W MacCOBOM NPOM3BOJICTBE; NpU HEOOXOAMMOCTH TMPEIIaraloTcs ¢ BHOCSATCS
HEOOXOAUMBIC U3MEHEHHS B KOHCTPYKIIUIO JETAIH, C LENbI0 YIYUIICHUs €€ TEXHOIOTHYHOCTU. JTU
WU3MCHEHHS JIOJDKHBI CIIOCOOCTBOBATh CBOOOTHOMY H3BJICYCHHIO MOJCIM W3 (POPMBI, YIPOIIATh
TEXHOJIOTUIO JIUThs, 00ECHeUrBaTh CHIDKEHHE MAcChl JIMTOM JIETajid, TMOJYYSHUIO KaueCTBEHHOM
OTJIMBKYU U IPYTUM TPEOOBAHUSIM TEXHOJIOTHYHOCTH JIUTHSI.

JleTanu U3roTaBIMBaIOTCS METOAAMHU JIUThSL.

B mpouecce pabotel Hag ynpaxkHeHueM Ne 3 cTyeHTy HEOOXOAUMO:

7. COCTaBUTh MAaTpHIly BbIOOpa Marepuaja, U3 KOTOPOTO HEOOXOIUMO H3TOTOBUTH OTJIMBKY.
[TpoBecTu aHanu3 CBOICTB MaTepHalia U 1aTh OLIEHKY MO KaXKIOMY U3 HUX, B 3aBUCHUMOCTH OT
yCIIOBUM paboThl JeTalu, a 3aTeM Ha OCHOBAaHUU CPaBHEHHUS CyMMbl OaJUIOB BbIOpaTh
MPEOYTUTENbHBIN MaTepHral A JaHHON OTIUBKU;

8. TpoBecTH aHANIHM3 TEXHOJIOTHYHOCTH OTIMBKH M BHECTH IPEIJIOKEHUS 10 €€ YIYUIICHUIO U
YCTaHOBUTH OOIIHE U CHEIHaIbHbIE TPEOOBaHUS K JETalH;

9. mpoBecTH aHAU3 BO3MOXHBIX IDIOCKOCTEH pa3bema (1Ba-Tpu BapuanTa) (puc. 3.1 hopmoBka ¢
nojape3koi, puc. 3.3 - GopMOBKa ¢ HCIONB30BAHHEM CTEpXKHEH) M yKa3aTb OCHOBHBIE
JIOCTOMHCTBA M HEJIOCTATKH KaXI0TO U3 HUX;

10. ompenenuTh parrioHaIbHOE MOJ0KEHNE OTIIMBKU B (popMe U BHIOpPATh MOBEPXHOCTh pa3beMa Mpu
€IMHUYHOM XapaKTepe MPOU3BOJICTBA OTIMBOK, MPUBECTH ICKU3 (POPMBI B COOpE C TUTHUKOBOU
cuctemoit (puc. 3.2), 1, ecii 3TO HE0OXOUMO, TIPUOBUTIMH WIIH XOJIOAUIbHUKAMH,

11. To k€ YTO U B MPEIBIIYIIEM MYHKTE, HO JUIsl YCJIOBUN MacCOBOTO TIPOU3BOCTBA

12. BBIZENUTH MeCTa BEPOSITHOTO 00pa30BaHUS yCaJOUYHBIX PAKOBUH HIIM YCAIOUHBIX PBIXJIOT, U
MIPOU3BECTU BHIOOP MECTA, TJIe HEOOXOIUMO MPOU3BECTH YCTAHOBKY MPUOBLIEH HA OTIUBKY.

Puc. 3.1 JleTanp 1 BO3MOXKHBIE BAPUAHTHI INIOCKOCTEN pazbema
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Puc. 3.4 ®opma B cbope npu MaccoBOM MPOU3BOICTBE OTIUBOK

1,2- BepXHSS U HIKHSS TTOITY(POPMEI;

3 - mosnocTh HOPMBI;

4 - mecuaHble CTEP)KHU;
5 - INTHHUKOBAs YaIlla;
6 - CTOsIK;

7 - IJIaKOYJIOBUTEIb,

8 - nmuTaTeNn;
O- BEHTUJIALIMOHHBIC HAKOJIbI

[Tpumep Takoro BeIOOpA MOKa3aH HUXKE MPUMEHUTEIbHO K KOHKPETHOW MPOEKTUPYEMOM
netanu. [lapamerpsl, KOTOpble IPUHSTHI IPU PACCMOTPEHUHU B 3TOM Cilydae, BKIIOYalOT Oosee
KOHKPETHBIE BEJIMUUHBI B 3aBUCUMOCTH OT TPeOOBAHUH, NPEABABIAEMBIX K JETATH U BEIMYUHBI
KOHKPETHBIX IapaMeTpoB (Macchl, BHIXOJA FOJIHOTO, CEPUIHOCTH MPOU3BOICTBA, U TEMIIEPATYP

3aJIMBKU U BHIOUBKH OTJ'II/IBKI/I).

OTH mapamMeTpbl MOTYT OBITh YCTaBJIEHbI B 3aBUCUMOCTH OT YCJIOBUH TNPOM3BOJACTBA U
TpeOOBaHUH, NPEAbABIAEMbIX K OTJIMBKE. J[1s1 KOHKpETHON OTIMBKE OHH MPECTABIICHbI B BUJIE

0a3pl JaHHBIX (Tabnuua 1)

crioco0a JINThS M THIIA CIUIaBa U PCKUMOB (I)OpMHpOBaHI/IH OTJIMBKH

[Tapamerpsr | THTEpBaIBI nag | C |K4 B |C
BapbUPOBAHUS 4 q | T

VYcnoBHas OTHOCHTENBH 12171 |2

CTOUMOCTD bI€ €MHUIIBI 5

Tab6muma 1
Br160p MapipyTHO TEXHOJIIOTHH U3TOTOBIICHUS OTJIMBOK TIPH PAIMOHATBHOM COYCTAHUN



Macca Macca<10kr |1 2 1 2 |1
macca> 10kr 1 |2 1 |2

Brxon TBI" < 60% 1 2 1 2 |1

TO/IHOTO TBI' > 60% 1 |2 1|2

Cepuitnoctn | <300 ¢b/gac 2 1 1)1

Ipou3BOACTB | > 300 d/yuac 1 1 |2 2 |2

a

Temneparyp | Tsax >1400°C | 1 1 |2 1 |2

a Tsan <1400°C 2 |1 2 |1

3aJTMBKH

Temneparyp | Tuws < 1000°C 2 |1 |2 |1

a Tew > 1000°C | 1 1 |2 1 ]2

BBIOVBKH

[Ipumeuanue: WJI — wHCXOOHBIE JaHHBIE, TE JaHHBIE, KOTOPbIE COOTBETCTBYIOT

npoektupyeMoit aeranu; TBI' — TexHomOrn4eckuii BbIX01 roHOro (IMPOLEHT METasula, KOTOPBIN
U3PACX0/I0BaH HAa OTJIMBKY OT MAcChl )KUAKOTO METaJlIa Ha 3aUBKY); Tsan — TEMIIEpaTypa 3aIUBKH
MeTaia; Teye — TEMIIEpaTypa BBIOUBKH METaLIa.

Pacuet anocteprnopHOii BEpOSITHOCTH I BBIOOPA PAllMOHATBHOTO COYETAHUS CIIOCO0a JIUThS
U CIUIaBa, peKUMOB (POPMUPOBAHUS OTIMBKH MPUBEICH HIDKE

VYC cy= 1,2%2*2* 1*1* 1=4,8

VC xy =1,7*1*1*¥2%2*2= 13,6

YC Bu =1,5%2#2*2*1*]=12

VC cr =2*1*1*2*2*2=16

[To MUHUManbHOW YCIOBHOMW CTOMMOCTH, TOJYYEHHOW PAacyeTOM, BBIOMpAEM JHUTHE W3
ceporo yyryHa. M3 o0G30pa cOCTOSIHUSI JIMTEMHOTO IMPOM3BOJCTBA MPUBEACHHOTO B TMOCOOHWH,
CJIETyeT, UTO CEepbli UyTryH T HanboJiee 4acTo MPUMEHsIeTC KaK TUTSHHBIN CIIIaB, UMes IPU 3TOM
HEBBICOKYIO CTOMMOCTb.

[Tpu BBIOOpE MaTepuana MpearnoyTeHHe cleayeT OTJaBaTh TOMY MaTepuaiy, KOTOPBIA yxke
MOKa3aJl BBICOKYIO SKCIUTyaTallMOHHYIO HAJIG)KHOCTh B AaHAJIOTMYHBIX YCIOBUSX paOOTHI.

[Ipennaraercs u Apyrol MeToJ BbIOOpa crmocoba JHUThS Ha OCHOBE 0a3bl JIaHHBIX,
MPEICTABICHHBIX B TA0JI. 2, T/I€ YUUTHIBAIOTCS KOHPUTYpAITUs OTIMBKHI — BHEIIIHSSI U BHYTPEHHSS,
HCIIOJIb3YEMBIE JUISI OTJIMBKM CIUIABbl, CEPUMHOCTH IIPOM3BOJACTBA, IPOYHOCTH M CTEICHb
MEXaHUYECKOM 00pabOTKH OTJIMBKHU.

Tabmumna 2
Br16op criocoba auThs
Ilapamerpsr  |MnaTepBansr |M]] ro K |JiB |JIII
BapbUPOBAHU M |
s
yC |1 1,116 |15
Koud. CrnoxHas 1 15 |1 2 |1 1
Hapy>KHas ITpocrast 1 2 1 |2 2
Kong.suytpe |CnoxHast 1 1,7 |1 2 |1 2
HHSIS ITpocras 1 1 1 11 1
CrutaBsl K—min, ¥ — 14 |2 2 1 1
max (Ct, M)
X - max, V|1 2 1 1 |2 2
min (Cu)
Cepuitnocts |Menkocepuii |1 2 1 2 |3 5
HOE
Kpynnocepu 1 1 1 11 1
WHO




Cs >600 MlIla 1,3 |2 1 |2 1

<300 MITla |1 1 1 2 |1 2

Mexan. >10 3 1 1 |2 2

obpaboTka % |< 5 1 1 2 2 |1 1
[Mpumevanusi: WJ[ — wuCXOQHBIE J[JaHHBIC, TE€ JaHHBIC, KOTOPBIE COOTBETCTBYIOT

IIPOCKTUPYEMOH JETAIIN.
Mexanunueckast 00paboTKa — MPOLEHT yJasIeMOr0 U3 3arOTOBKH MeTala.
K —max, min —KHIKOTEKy4eCTh MAKCUMAaJIbHAS U MUHHUMAJIbHAS.
VY — Max, min — ycajika MaKCUMaJIbHasi 1 MUHUMaJIbHas.
Pacuer anoctepuopHOii BEpOSTHOCTH 15l BBIOOpA CII0co0a JINTHSI:
VC necu. @op.=1,0%1,5%2%],7* [ *2* ] *2*1**]*]1*2=40,8
VC kokmip =1,1¥1,5%2%] 7*2*2* | *¥2%2* [ *2%]*2=179,52
VC nBm =1,6%1,5% %], 7%2*2%2*2*3%]* ] *1*1=97,92
VC i =1,5%1,5%1%1,7*2%2*2*2*5* [ ¥2% 1 *1=612
Mo MMHMMANbHOW YCIOBHOM CTOMMOCTM BblGMpPaem AnTLE B NnecyaHble Gopmbl.

BaHK 3agaHMi
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