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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB ¥ MATEPHATIOBEACHUS

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

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3acefanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHAIOBEICHHS

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

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 ogo0peHa s peannsaruu B 2028 - 2029
y4eOHOM rojy Ha 3acenanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHATIOBEICHHSI

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




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

[lenb ocBoeHMsT AUCHUTUIHHBL (MOIyJs1) «OCHOBBI KOHCTPYWPOBAHUSI JIUTHIX JeTaeii»
HAy4YUTh CTYJIEHTA-JIUTEHIIMKA OCHOBAM KOHCTPYMPOBAHMS JMTHIX JAeTajeil, UCXOoAs U3
BO3MOXXHOCTEH TUTEIHON TEXHOJIOTUU; AAaTh MIPEICTABICHUE O PA3BUTUU UCH, 10 BOIUIOIICHUS
e€ B KOHKPETHYIO KOHCTPYKIIHIO; HAYYHTh YMEHHUIO CO3[1aTh TEXHOJIOTMUYHYIO KOHCTPYKIUIO
OTJIUBKHU (JI€TaIN), aHAJTM3UPOBATh YCIOBUS paObOThI OTIMBKU U COCTABIIATH TPEOOBAHUS K HEH;
HAay4YuTh CTyJEHTa TmoJb30BaThcs cooTBeTcTByomMMH ['OCTamMmu u yMmeHuio BbIOpaTh
TEXHOJIOTUYECKHE ITapaMeTphl U3TOTOBICHUS OTIMBKHU IIPU €€ KOHCTPYHUPOBAHHUH.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnrHa OCHOBBI KOHCTPYWPOBAHUS JIMTBHIX JAeTaledl BXOAUT B 4acTb Y4eOHOIO
wiaHa (OpMHUPYEMYI0 y4YaCTHHKAaMH OOpa30BaTeNIbHBIX OTHOLIEHUH 00pa30BaTesIbHON
IIPOrPaMMBI.

Jng  u3ydeHMsT  OIUCUMIUIMHBI  HEOOXOAMMBI  3HaHUs  (YMEHHS, BIAJCHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUEHUS TUCIUILTHH/ TPAKTUK:

BBenenue B HanpaBiIeHUE

OCHOBBI METAJTYPTUYECKOT0 IIPOU3BOCTBA

HauepraTenpHast reoMeTpusi 1 KOMIbIOTEpHas rpaduka

3HaHus (YMEHUs, BIa/ICHUs ), IOTYUYEHHbIE IPU U3YYEHUU JAHHON AUCLUIIIMHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

TpexmepHOe KOHCTPYHPOBAHUE TUTEHHBIX POpPM

TexHOJI0THsl FOBETTUPHOTO JIUThS

TexHonorus TMTEMHOrO MPOU3BOICTBA

KoMnbroTepHOEe MOJEIMPOBAHNE JTUTEHHBIX IIPOLIECCOB

3 Komnerennun ody4daronierocsi, opmupyembie B pe3yJbTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHUIIINHBI (MOyJs1) «OCHOBBI KOHCTPYUPOBAHMSI JIUTHIX
nertanei» odydarouuiics JoKeH 061a1aTh CIeAyOIUMU KOMIIETEHIUAMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIUN

I1K-2 Criocob6eH KOHTPOIMPOBATH BBITOJHEHHE TEXHOJIOIMUECKUX MPOIIECCOB U IPUHUMATh
peleHw s 0 YCTPAaHEHUIO IPUYMH UX HapylmeHuH

I1K-2.1 OO6nanaer TeoOpeTHYECKUMH 3HAaHUSIMH OCHOB M IIPAKTUYECKUMU
HaBBbIKAMHU MPOM3BOJICTBA JUTHIX U3AEIUI U3 Pa3IMUHbIX MaTepHajIoB




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

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 5 3adeTHbIX eauHuI] 180 akaa. 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 3Kk3aMeHy — 17,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o =
I B aKaJl. yacax 5} Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) == N P Kox
g 3 © | caMOCTOSITENBHOM |  yCIIeBaeMOCTH U
JIACIUILIAHEI 3 2 = . KOMIIETEHIIMH
3 g g padoThI TIPOMEKYTOYHOM
Tlex mal. | mpaxT. 'S aTTeCTaluu
3aH. 3aH. O =
1. Henn u 3amaum Kypca
Pabota ¢
JIUTEPaTyPHBIMU
1.1 Lenu u 3amaum Kypca u W DIIEKTPOHHBIMH
HMX MECTO B CTAHOBJIEHUU 0,5 2 10,3 HCTOYHUKAMH. VYcTHBI ompoc TIK-2.1
WH)KeHepa -JTuTeHIKa Brimonanenue
HWHJUBUyaIbHOT
4 0 3aJaHUs
Pabora ¢
JIUTEPATYPHBIMH
1.2 TIpouecc
II OCKI?H/IH OBaHUs, €0 POJIb B " BHeKTPOHHLIMH
ps SBHTnﬁ Haqu(; p 1 1 12 HUCTOYHHUKAMH. VYcTHbIi orpoc TK-2.1
Brimonnenne
TEXHUYECKOTO mporpecca
HWHJUBUIyaIbHOT
0 3aJaHUs
Hroro no pazzpeny 15 3 22,3
2. JluteiiHblie neTanu
Pabota ¢
JIUTEPATyPHBIMU
. M DJIEKTPOHHBIMH .
2.1 JluTeitHble netanu, uxX p VYerHblit onpoc,
0,5 0,5 4.3 HCTOYHUKAMH. TIK-2.1
KJ1acCU(UKALHUL. 3amuTa 13
BremonaeHnne
HHANBUIYaILHOT
0 3aJaHus
2.2 OcoOEHHOCTH U 4 Pabora ¢
JIOCTOWHCTBA 10 CPAaBHEHUIO
¢ ApyTHMH BUIaMH JIUTEPATYPHBIMH
. U 3JICKTPOHHBIMHU .
HU3TOTOBJICHUSA U3ACITUN 0 5 2 2 HCTOUYHHKAMU yCTHBII/I OHPOC, HK 2 1
(KOBKO, IITAMITOBKOHA, ! BI)II'IO.]'[HCHI/IC. 3anura 13 '
CBApPKOM, XOJIOIHON e ———
00paboTKOM, TOPOITKOBOM o SaHsz[
METaJUTypTHed 1 ap.).
HWroro no pazaeny 1 2,5 6,3




3. HoBble u3aemnus

Pabora ¢
JUTEPaTypPHBIMU
3.1 HoBble u3nenust u ux 1 DJIEKTPOHHBIMA Y eTHBIH OIPOC
BJIMSIHUE HA Pa3BUTHE 1 2 4 HUCTOYHUKAMH. E— I/% ’ [K-2.1
MIPEPUITHS. Brinonnenue
WHIUBUIYaIbHOT
0 3aJaHus
. Pabota c
3.2 TUOUYHBIA 1IAKIT )KU3HA
TUTEepaTypPHBIMU
W3JeTUs U SKOHOMHUKA o ATCKTDOHHEIMH
CO3[IaHUs HOBOT'O U3ICIIH, p YceTHblii orpoc,
0,5 0,5 1 HCTOYHHUKAMH. IIK-2.1
WH)XEHEepHas JAeATeIbHOCTh 3amura U3
Brimonaenne
MIPH CO3JaHUN HOBOTO
WH/IMBUAYaJIEHOT
H3ICITH.
0 3aJaHus
HWroro no pazaeny 15 2,5 5
4. TeXHOJIOTHYHOCTD
KOHCTPYKIIHH.
Pabora ¢
4.1 O61acTu NpOSIBICHUS JUTEPaTypPHBIMU
TEXHOJIOTUYHOCTH. 1 DIIEKTPOHHBIMA .
VYceTHbIi onpoc,
OCHOBHEIE TTOKa3aTeN 2 2 4 HCTOYHHKAMH. samura U3 I1K-2.1
TEXHOJOTHYHOCTHU Brinonnenue
KOHCTPYKIIUH. WHINBUIYaIBHOT
0 3aJaHus
Pabora ¢
TUTEepaTypPHBIMHU
4.2 Knaccudukarus 1 DIIEKTPOHHBIMA Y eTHBI OIPOC
OTJIMBOK TIO TPYIIIIaM 2 4 5 HCTOYHHKAMH. poc, I1K-2.1
3amnuTa 13
CJIO’KHOCTH. Brinonnenue
WUHIMBUYaJTBHOT
0 3aJaHus
4.3 TpeGoBaHMs K OTIMBKaM
PabGora ¢
- 00IIIHE U CIEIHAIbHBIC.
JUTEPATYPHBIMU
DKCITyaTalluOHHbIE o SCKTDOHHEIMI
CBOICTBA OTJIMBOK U MX P VYerHsblii onpoc,
2 2 3,2 HCTOYHHKAMH. IIK-2.1
CBSI3b C KOHCTPYHPOBAHHEM 3anura 13
Brinonnenue
u BEIOOpOM
WHINBUIYaIBHOT
TEXHOJIOTMUECKOTr0 crocobda
0 3aJaHus
HM3TOTOBJICHUS.
HWroro no pazaeny 6 8 12,2
5. Marepuansl 1151 U3rOTOBJICHUSA
u3aeaui
PabGoTa ¢
5.1 CpaBuurenbHast
JUTEPATYPHBIMU
XapaKTePUCTHKA UX TI0 o STCKTDOHHBIMI
(uzuueckum u P YcTHbIl ompoc,
. 2 4 1 HCTOYHHKAMH. IIK-2.1
MeXaHUYECKUM CBOMCTBaM. 3amurta U3
Brinonnenue
YV nenbHbIe TOKa3aTen
. WHIUBUIYaIBHOT
CBOWCTB MaTepHaJOB.
0 3aJaHus
Pabora ¢
. JIUTEPATyPHEIMH
5.2 Mopdomornaeckuii " 3neI:<Tp}c])I;HLIMH
MOJAXOJ IIPH BEIOOpE VcTHBIN ompoc
AXOR TP p 2 4 1 HCTOYHHKAMH. poc, IIK-2.1
Marepuaia ais 3amura 13
Brimonaenne
WM3TOTOBJIEHHS OTJIUBKH.
WHIUBUIYaTBHOT
0 3a7aHus
HWroro no pasaeny 4 8 2

6. TexHOJIOTHYHOCTh




KOHCTPYKI MU OTJIMBKU

6.1 M3meHeHus B popme
OTJIUBKH C YYETOM
0co0EHHOCTEH TUTEHHOH
TEXHOJIOTHH.
Koncrpynposanue oTimBKu

Pabora ¢
C Y4€TOM TOYHOCTHU H
TUTEepaTypHBIMU
IEPOXOBATOCTU
noBepxHOCTH. ba3el 1 SIICKTPOHHBIMH VYeTHBI onpoc
,I[aHHI;:IX JIOTI 'c1<1/1 MOCaAKU 2 4 1 HCTOUHMKAMH. 3al[UTa I/% , TK-2.1
i YOKH, ’ BrmonaeHnne
pa3MepHsble nenu. ToIHoCTh
WH/IMBUIYaJIHOT
U IIEPOXOBATOCTh
0 3aJaHUs
MMOBEPXHOCTH OTJIUBKH U
IIyTH UX JOCTIDKEHUS PU
Pa3IU4HBIX
TEXHOJIOTHUECKUX
npolieccax.
6.2 BinsHiE TOYHOCTH
. Pabora ¢
OTJIMBKU Ha €€ CTOMMOCTh U
TUTepaTypHBIMA
Ha TOTOBOC U3JICIIHE,
KOHCTPYMPOBaHHE OTIMBKH H STCKTPOHHAIMH VYcTHEI onpoc
PyHp o 2 4 1 HCTOYHHKAMHU. poc, TIK-2.1
C 3CTETHYECKON TOUYKH sammura 13
Brimonnenue
3penus. KoncrpyupoBanue
Z WH/IMBUTYaJILHOT
OTJIMBOK M JIMTEHHAS
0 3aJaHHUs
TEXHOJIOTHSI.
HWroro no pazaeny 4 8 2
7. UepTex OTIMBKYU U €TI0
OTJIIMYHE OT YepTexKa
00paboTaHHOM JeTalu.
7.1 OcHOBHEIE
Pabora ¢
KOHCTPYKTHUBHBIE DJIEMEHTHI
JIUTEPATyPHBIMH
OTIIUBOK C TOYKH 3PEHUS
TEXHOJOTUYHOCTHU 1 STICKTPOHHBIMI YcTHBIN ompoc
KOHCTPYKIAH: TOIIIUHEI 4 6 0.5 HCTOTHUKAMH. 3aluTa I/% ’ IIK-2.1
Py ) Brimonmnenue
CTEHOK OTJIMBKHU U UX
. WHIABUYAIEHOT
BIIMSIHHE HA CBOMCTBA
0 3aJaHus
OTJIMBKH
7.2 ToAMHBI CTEHOK
OTJIMBKU U UX BJIIMSHHUE Ha
CBOICTBA OTJINBKH, Pa6ora ¢
MEePeXO0/Ibl TOJIIUH CTCHOK JIUTEPATyPHBIMH
OTIIUBOK ¥ COTIPSKEHHSI U DIIEKTPOHHBIMH .
VYcTHslii omnpoc,
CTEHOK, ITOJIOCTH B 3 4 0,5 HCTOYHUKAMH. TIK-2.1
3amura 13
OTJIMBKax, 00pabaTbiBaeMbic Brimonnenue
TTOBEPXHOCTH, OpeOpeHue, WHIWBHUYaIEHOT
OTOYPTOBKH, TIATHKH, 0 3aJ1aHus
00O0BIIIKY, TPAHCIIOPTHEIE
MPUCTIOCOOJICHHS
Pabora ¢
TUTEePaTypHBIMU
Y 3JICKTPOHHBIMH .
7.3 OTBEpCTHS U UX YcTHBIN onipoc
P 0,5 2,5 0,5 HMCTOYHHUKAMH. poc, TIK-2.1
BBINOJIHEHHE B OTJIUBKAX. 3amnura 13
Brmmonnenue
WH/IMBUIYaJIbHOT
0 3aJaHus
Hroro no paszpeny 7,5 12,5 15
8. Mephbl IpoTHB MOSIBIICHUS
yCaJIOYHBIX PAKOBHUH
8.1 IIpunnumnel 1 1 05 Pabora ¢ VYerHslii onpoc, MK-2.1
OJIHOBPEMEHHOTO U ' JIUTEPATyPHBIMU 3amura 13 '




U1 DJICKTPOHHBIMU

HUCTOYHUKAMH.
HAaIpaBIEHHOTO BhIHOMHEHE
3aTBEPJICBAHMUSI. JH MBIy ATHHOT
0 3a7aHus
Pabora ¢
8.2 MeporpusTus B JMTCPATYPHBIMH
U DJEKTPOHHBIMU N
KOHCTPYKIUH 1O CHIDKEHHIO 05 05 05 HCTOTHHKAMIL YcTHblii ompoc, K21
BHYTPEHHUX HANPSHKEHUH B BAIIONHCHIE 3amuTa 13
OTIHBKE. WHIUBHUAYaIbHOT
0 3aJlaHus
Pabora ¢
8.3 JIpyrue mepsl TUTEePATyPHBIMU
KOHCTPYHPOBAHUS 110 1 2JIEKTPOHHBIMU VeTHBIi onpoc
MPEAO0TBPALICHHIO 0,5 0,5 0,5 HUCTOYHUKAMH. samura U3 ’ IK-2.1
MOSBJICHUS 1e()EKTOB B Beinonnenne
OTJIMBKE. UHUBUAYaIbHOT
0 3a7aHus
8.4 Iluranue OTIIMBKY U
TEXHOJIOTHECKHE TIPUITYCKH Pabora ¢
W HallyCKU. 3OHa JIeiCcTBUS SMTEpATYDHBIMH
pUOBLTN U OTIpEeNICHUS 1 AICKTPOHHBIMH
yucna npuobLIel Ha 1 1 05 HCTOHIKAMI VYcTHslii onpoc, MK-2.1
ornuBke. Mecta ' BLIHOJ'IHeHI/Ie. 3amura 13 '
3aXOJIaXUBaHUS 1 MBI YA TTbHOT
MTOJTOTOBKA TOBEPXHOCTH JR -
XOJIOIVITBHUKOB TI€Pe]T
YCTaHOBKOM.
HWroro no pazaeny 3 3 2
9. BeIOOp 1MOI0KEHUS OTIIMBKU B
(hopMe H TIIOCKOCTH pa3bema
JINTOM JIe"TaJlH.
Pabora ¢
JUTEPATyPHBIMHU
9.1 OcHOBHEIE TIpaBHIIa 1 DIIEKTPOHHBIMA Veruuii onpoc
BHIOOpA MOJIOKCHUS 0,5 0,5 2 HUCTOYHHUKAMH. samura U3 > TIK-2.1
OTJIMBKH B (hopMe. Beinonnenue
HUHUBUAYaIbHOT
0 3aJlaHus
9.2 Be10op 1I10CKOCTH PaGora
pa3zbeMa, OCHOBHbIE SMTEpATYHBIMH
TIOJIOKEHUSI [0 BBIOOPY B 3CKTPOHHBIME 3
IIJIOCKOCTU pa3bema, 05 05 2 HCTOUHMKAMIL VYerHbll ompoc, MK-2.1
3aBHCHUMOCTbH BBIOOpa ! ! BAITIONHEHIC sammura 13
TUIOCKOCTH pa3bema OT HBTBUYATTbHOT
CepUIHHOCTH M TEXHOJIOTUH o saTanms
H3TOTOBIICHUS OTIIMBKY.
Wroro no paszneny 1 1 4
10. TexHONOrN4YECKHE yKa3aHUS
MIPY TIPOCKTUPOBAHUHT
Pabora ¢
JUTEPATYPHBIMU
10.1 Knacc TouHocTH U 2JIEKTPOHHBIMU Y eTHBIH OIPOC
OTIJIUBKH, TIPUITYCKH Ha 0,5 0,5 2 HCTOYHHKAMH. poc, TIK-2.1
MEXaHUYECKYI0 00pabOTKY BeimonHeHne sampura U3
WHIVBHAYaJIbHOT
0 3aJlaHus
Pabora ¢
10.2 Crepoxcrin u nx SHarKd, JIUTEPaTypPHBIMU VYerHslii onpoc,
KpEIUICHHE CTEPIKHEH. 0,5 0,5 2 TIK-2.1

Pacuersl 3HaKOB CTEp>KHEH.

1 DJICKTPOHHBIMHU
HNCTOYHHUKaAMHU.

3ammra 13




Brinonnenue

MHIUBHIYAJIBHOT
0 3a7aHus
Hroro no pazgeny 1 1 4
11. Ocobennoctu
KOHCTPYHPOBAHUS OTJIUBOK,
MOJTy4aeMbIX CIIeLHAIbHBIMU
criocobamu.
Pabora ¢
JIUTEPATyPHBIMU
11.1 Ocobennocru U 3JIEKTPOHHBIMU .
VYeTHbIi ompoc,
KOHCTPYHPOBaHUS 0,5 0,5 2 HUCTOYHUKAMH. [K-2.1
3anura 13
KOKHJIBHBIX OTJIMBOK. Brmonnenne
MHIUBHIYAJIBHOT
0 3aJlaHus
Pa6ora ¢
JUTEPATyPHBIMHU
11.2 Ocobennoctu U 3JIEKTPOHHBIMHU .
VYceTHbIi ompoc,
KOHCTPYHUPOBAHHUS OTJIMBOK 0,5 0,5 2 HUCTOYHUKAMH. IK-2.1
3ammra 13
Ipu 000JI0YKOBOM JIUTHE Brimonaenne
UHIIUBUYaJILHOT
4 0 3aJlaHus
Pabora ¢
JUTEPATypPHBIMHU
11.3 OcobeHHOCTH OTIMBOK U DJIEKTPOHHBIMA N
VYceTHbIi onpoc,
IIPY JIUTHE O] AABJIEHUEM U 0,5 0,5 2 HCTOYHHKAMH. IIK-2.1
3ammra 13
HHU3KOM JaBJICHUU Beinonnenne
WUHIUBUYaJILHOT
0 3aJlaHus
Pabora ¢
JUTEPATypPHBIMHU
11.4 Ocobennoctu U 3JIEKTPOHHBIMU .
VYerHsbli onpoc,
HEHTPOOEKHO-TTUTHIX 0,5 2 HCTOYHUKAMU. [K-2.1
3amuTa U3
OTJIMBOK Brinmonnenne
MHIVBHAYaJIbHOT
0 3a7aHus
Hroro no paszpeny 2 1,5 8
12. CBapHO-TUTBIE KOHCTPYKIUH
Pabora c
JUTEPATyPHBIMHU
U 3JICKTPOHHBIMU .
12.1 3ameHa TUTBIX P VYcTHBIH ompoc,
KOHCTPYKIUN CBapHBIMH 2 HCTOMHHKAMH. 3amuTa U3 MK-2.1
Py P ’ Brinmonnenne
WUHIIMBUYaJTLHOT
4 0 3a7aHus
Pabora c
12.2 IlpumeHeHue JUTEPATYPHBIMHU
KOMOMHHMPOBaHHBIX 1 3JICKTPOHHBIMH .
N YcTHbIl ompoc,
KOHCTPYKIUH. ¥YcnoBus 15 2 HMCTOYHUKAMHU. [K-2.1
3ammra 13
CBapHBaHUS YyTYHHBIX BeimonHeHne
OTJIMBOK. WH/AMBUAYaJIBHOT
0 3aJlaHus
HWroro no pazneny 1,5 4
13. Ox3ameH
[ToaroroBka k .
13.1 Dx3amen 4 A YcTHBIN 3K3aMeH IK-2.1
c/aye IK3aMeHa
Hroro no pazzgeny
Hroro 3a cemectp 34 51 73,3 SK3aMeH




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




5 Obpa3oBaTesibHbIEC TEXHOJIOTHH

Jns  peanuzanmu  TpPeAyCMOTPEHHBIX BUIOB y4eOHOM paboThl B  KayecTBe
00pa30oBaTEeNbHBIX TEXHOJIOTUH B MPENOJaBaHUU AUCHUIUIMHBI «OCHOBBI KOHCTPYHPOBAHUS
JIUTBIX JETaJIe» UCIIONB3YIOTCS TPAAULIMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH.

B xone 00yueHus HCoab3yIOTCs CAEAYIOUINE TEXHOIOTUU U METOAUKH:

1. TpaguunonHbsle 00pa3oBaTeIbHbIE TEXHOJOTUU OPUEHTUPYIOTCS HAa OpPraHMU3aIHIo
0o0pa3oBaTeNpHOrO  MpoLiecca, MPEANOoNaralonlyl0 MHpsIMYyI0  TPaHCISLUUIO 3HAHUH  OT
npenojaBaTesis K CTyJeHTY (IPeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTENIbHO- HILTIOCTPATUBHBIX
METOJ0B OOyUCHHS).

®opMbl yUeOHBIX 3aHATHI C UCMOJIb30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

UndopmanmonHast JeKIuss — I[OCIENOBAaTeIbHOE M3JIOXKEHHEe MaTepuaia B
JTUCHUIUIMHAPHON JIOTHMKE, OCYLIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAJIbHBIMU CpEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[IpakTUueckoe 3aHsITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB IO
MPEAJIOKEHHOMY aJITOPUTMY.

2. TexHOJOTHH MPOOIEMHOTO OOYYCHHS — OpraHHu3aIys 00pa3oBaTeILHOTO MPOoIlecca,
KOTOpas TpeIoaraeT MmoCTaHOBKY POOJIEMHBIX BOIPOCOB, CO3/JaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIMH IJ1 CTHMYJIMPOBAaHUSI AKTUBHOM MTO3HABATEILHOM JCSATEIHLHOCTU CTYJEHTOB.

®opMbl yUeOHBIX 3aHATUH C UCTIOJIB30BAaHUEM TEXHOJOTHUN MTPOOIEMHOTO O0YUCHHUSI:

[IpoOnemMHas JeKkmusi — U3JIOKEHHE MaTepuaia, MPeArnoararnee MOCTaHOBKY
MPOOJIEMHBIX M JWCKYCCHOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMYHBIX HAYYHBIX TI0JXOJIOB,
ABTOPCKHME KOMMEHTApHH, CBA3AaHHBIC C PA3IMYHBIMU MOJACIIIMH WHTEPIPETALMH H3y4aeMOro
Marepuasna.

[TpakTideckoe 3aHsTHE B (OpMe NpPaKTHKyMa — OpraHu3amnus y4eOHOW padoThI,
HalpaBJieHHAsh Ha peIICHUE KOMIUIEKCHON Y4eOHO-IO3HAaBaTEIbHOW 3a1auu, TpeOyromend ot
CTYyJIEHTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HABBIKOB.

3. uTepakTUBHBIE TEXHOJOTUU — OpPTaHMU3aIMsl 00pa30BaTEIBLHOTO Ipollecca, KoTopas
MpeArnoiaraeT aKTUBHOE U HEJMHEWHOE B3aMMOJICMCTBHE BCEX YYACTHHKOB, JOCTIKEHHE HaA
9TOW OCHOBE JIMYHOCTHO 3HAUYMMOTO JUIsi HUX OO0pa3oBaTeIbHOTO pe3yibTata. Hapsay co
CHEIUATU3UPOBAHHBIMU  TEXHOJOTHUAMHM  TAaKOTO  poja TMPUHIMI  HHTEPAKTUBHOCTH
MPOCIIEKUBAECTCSI B OOJNBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTEIbHBIX  TEXHOJIOTHIA.
HNHTepakTHBHOCTH MOIpa3yMeBaeT CYObEeKT-CyObEKTHBIE OTHOILIEHHUS B X0/1€ 00pa30BaTEIHLHOTO
rporiecca 1, Kak ciecTBue, popMrUpoBaHUE CaMOpa3BUBAIOIICHCS MHPOPMAIIMOHHO-PECYPCHOM
Cpebl.

®opMbl y4eOHBIX 3aHITHI C HUCIOJIB30BAHUEM CIEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuust «oOpaTHOM CBSA3U» — JICKIUSA—TIPOBOKAIMS (M3JI0KEHHWE MaTepuaja ¢ 3apaHee
3arIaHUPOBAHHBIMU omubKamn), neknus-oecena, JIEKIHS-TUCKYCCHS, JIEKIIHSI-
npeccKkoH(epeHIus.

CemuHap-IMCKyCCUSI — KOJIJIEKTUBHOE OOCYXKJE€HHE KaKOro-auOO0 CIIOPHOTO BOTMPOCA,
npoOJieMbl, BBISIBIEHWE MHEHHUH B TpyIme (MEXTpyNIoBOW IHAJIOT, MHUCKYCCHUS Kak CIOp-
JTAAJIoT).

4.  HnadopmalmoHHO-KOMMYHUKAIIMOHHBIE ~ 00pa3oBaTelbHBIE  TEXHOJOTUU  —
opraHu3zarnus 00pa3oBaTeILHOTO MPOIECca, OCHOBAHHAS HA TPUMEHEHUH CIEIUATN3UPOBAHHBIX
MIPOTPaMMHBIX CpeJl U TEXHUYECKUX CPENICTB PadOTHI C MHPOpPMAITHEH.

@opMbl YY4EOHBIX 3aHATUN C UCTOIB30BAaHHEM HMH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TE€XHOJIOTHM:

Jlexuus-Bu3zyanu3anus — U3JI0KEHUE COJEPKAHMS COMTPOBOXKIAETCA MPE3CHTALINEH



(emMoHCTpaIyel yueOHbIX MaTepHAaIIOB, MIPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WJUTIOCTPATUBHBIX, TpaUUeCcKuX, ayJIHo- U BUJEOMATEPHAJIOB).

CamocrosrTenbHas paboTa CTYJEHTOB CTHMYJUPYET CTYIEHTOB K CaMOCTOSITEIbHOMN
popabOTKe TEM B IPOIIECCE MOATOTOBKU K KOHTPOJIBHBIM Pab0TaM, WHAUBUYaTbHBIM
3aJaHUsM.

6 YueOHO-MeTOIMYeCKOe 0DecleyeHre CaMOCTOSITeIbHONH padoThl 00y4aommXxcst

[TpencraBieHo B npusaoxeHuu 1.

7 OueHo4YHbIE CPeCTBA J1JIA POBeIeHHsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeToquYecKoe U MHPOPMALMOHHOE O0ecTeYeHrue TUCIUTITUHBI

a) OcHoBHas JIMTepaTrypa:

1. TronsieB, A.B. OCHOBBI KOHCTpYHMpOBaHUs AeTanei MamuH. JInTele neranu :
yuebHoe nocobue / A.B. TiousieB. — 2-e u3z., ucnp. u gon. — Cankr-Ilerepoypr : Jlans,
2013. — 192 ¢. — ISBN 978-5-8114-1513-7. — TekcT : 37eKTpOHHBIH // JIaHb : 37IEKTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/30429 (nara obparienus:
16.02.2025). — Pesxum qocTyma: AJ1s aBTOPH3. MOJIb30BaTeseH.

2. IIpoexkTupoBaHye TEXHOIOTMYECKUX MPOIECCOB MAIIMHOCTPOUTEIBHBIX
pou3BoJICTB : yueOHuk / B.A. Tumupsizes, A.I'. Cxuptianze, H.I1. Conapimkun, C. 1.
HmutpueB. — Cankr-IletepOypr : Jlanb, 2014. — 384 c. — ISBN 978-5-8114-1629-5. —
TexcT : anexTponHslii // JIanb : 31eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/50682 (mata oopamenus: 16.02.2025). — Pexwum goctyna: st
aBTOPH3. II0JI30BATEIICH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. OCHOBBI KOHCTPYUPOBaHUS JUTHIX JeTaneil: yueoHoe nocodue / A. @. Muisies ;
MI'TY, xad. DMuJIIL. - Marautoropck, 2009. - 263 c. : WiI., CXeMbl, Ta0JI.
2. I'papuueckue  u300pakeHHs]  HEKOTOPBIX  MPUHLUIOB  PALMOHAIBHOTO

KOHCTPYHPOBAHUS B MalIMHOCTPOeHUH : yueOHoe nocodue / B.H. Kpyros, }0.M. 3y6apes, 1.B.
Hemumoud [u ap.]. — 2-¢ usn., crep. — Cankt-IlerepOypr : Jlanp, 2018. — 204 ¢. — ISBN
978-5-8114-1128 — Tekcr : anekTpoHHBIH // JIaHb : AIIeKTPOHHO-OMONIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/104950 (mara obpamenus: 22.02.2025). — Pexxum goctyma:
JUIsL aBTOPHU3. TOJIb30BATEIEH.

B) MeTonnuyeckne yKa3anus:
Metoanueckue yka3zaHHsl Ui BBIIOJIHEHUS MPAKTHYECKUX PadOT M MHIUBHyaJIbHOTO
3aJlaHUs IPUBEIEHBI B IPHIIOKEHNN 3

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypcehl:

IIporpammHoe obecnieuenune

Hanmenosanue o
ul O NQ ,ZlOl"OBOpa CpOK JOCUCTBUS JIMIICH3UN
MS Office 20071 i, 135 o1 17.09.2007 GeccpouHo
Professional



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

7Zip cB0OOIHO pactpocTpansemoe [10 O6eccpouHo
MS Office 2003 |\ 135 o7 17.09.2007 GecepoaHo
Professional

FAR Manager cB0OOHO pactpocTtpansemoe [10 OeccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hazpanue Kypca

CcrUika

Mexaynapoanasi peepaTuBHas 1 MOJTHOTEKCTOBAsS
cripaBoYHas 0a3a JaHHBIX HAYYHBIX M3JAHUN «Springer
Naturey

https://www.nature.com/sitein
dex

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um. 1.
HocoBa

https://host.megaprolib.net/M
P0109/Web

Poccwuiickas 'ocynapcrBennas 6ubnuoreka. Karamoru

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

/catalogues/

denepanbHOE rocy1apcTBEHHOE OO KETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIITIEHHONH COOCTBEHHOCTH»

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

HamuonannHas I/IH(i)OpMaI_[I/IOHHO-aHaJ'II/ITI/I‘IeCKaH
cucremMa — Poccuiickuit HHJACKC HAYYHOI'O HUTUPOBAHUA
(PMHIY)

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

asp

DjekTpoHHas 0a3a nmepruoauuecKux u3nanuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/



http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)
MaTCpI/IaJII:HO-T€XHI/I‘I€CKOG 06ecnequHe JUCHUITIIMHBI BKIIFOHACT:

1. YueOHast ayuTopus AJs IpOBEACHUs 3aHATHH JEKIMOHHOTO THIIA OCHAILIEHA!

- TEXHUYECKUMHU CPEICTBAMH OOYYEHHMs], CIyKallUMHU AJisl MpEeICTaBlIeHUs y4eOHOI
uHpopManuy OONBIION ayTUTOPUU: MYJIbTUMEIUNHBIMU CpEACTBA XpaHEHUs, IMepenayd u
npeacraBieHus yueOHoi nuudopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayTuTOpus AJisl IPOBEACHUS MPAKTUYECKUX 3aHATUN OCHAIIEHA:

- TEXHUYECKUMHU CPEICTBAMH OOYYEHHMs], CIYKallUMHU AJisl MpEeICTaBlIeHUs y4eOHOI
uHpopmanuy OONBIION ayTUTOPUU: MYJIbTUMEIUNHBIMU CpPEACTBA XpaHEHUs, Ieperayd u
npeacTaBieHus yueOHoi nuadopmanmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YuebHast aynuTopus IJsl TPYNIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTecTallii OCHAIlleHa!

- KOMIIbIOTEpHOM TexHuKoH ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOeIbIO.

4. TTomemnieHue At CaMOCTOSITENILHON pabOThI OCHAIIIEHO:

- KOMIIbIOTEpHOM TexHuKoH ¢ makerom MS Office, ¢ moakmouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOeIbIO.

5. Tlomemenue s XpaHeHHs ¥ TPOGUIAKTHYECKOTO OOCTYKHMBAaHUA Y4eOHOTO
000pyIOBaHUs OCHAIIEHO:

- CIIeIMATTU3UPOBAHHON MEOEIbI0: CTeIIaKaMu JJIsl XpaHEHUs yueOHOro 000pyI0BaHUS;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py10BaHUS;

- mKadamMu U1t XpaHEeHUs1 yueOHO-METOIMYECKON JOKYMEHTAIIMH 1 MaTepHUaJIoB.



Ipuioxenne 1

[To mucuunnuHe «OCHOBBI KOHCTPYMPOBAHUS JIUTHIX JETalei» NPEeAyCMOTPEHA ayAUTOPHAs U

BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaromuXcs.

AyIuTOpHAs CaMOCTOSITeNIbHAS paboTa CTYACHTOB MPEAIOJaraeT BHIIIOTHEHNUE MHNBH Ty IbHBIX

3a1[aHm”1 Ha NPAKTUYCCKUX 3aHATHAX.

BOl'[pOCLI IJIA IPOBEACHUS OIIpoca oﬁyqammnxcm

[lenu n 3agaun Kypca U UX MECTO B CTAHOBJIEHUU MH)KEHEpA - IUTEHUIIUKA.

[Tpouecc mpoeKTUPOBaHUs, €ro poJib B Pa3BUTUU HAYYHO-TEXHUYECKOTO Mporpecca.
Jluteitnble netanu, MX Kiaccu@UKanus, 0COOEHHOCTH M JIOCTOMHCTBA 10 CPABHEHUIO C
OPYTMMH BUJAMH W3TOTOBIICHUS M3/ETUil (KOBKOHM, INITAaMIOBKOW, CBapKOW, XOJIOJHOMN
00paboTKO#, MOPOIIKOBOK METAJUTYpryueH u IIp.).

HoBple uznenust u ux BIMSHUE HA PA3BUTHUE MIPEAPHUATHSL.

TUNUYHBIA UK KU3HU U3ENUs U D9KOHOMHUKA CO3JaHUSI HOBOTO M3JENus, HHKEHEpHAs
JESTENIbHOCTD MPU CO3/IaHUU HOBOTO U3JICIHA.

TeXHONIOrMYHOCTh KOHCTPYKLIUH.

OO6nacTv MPOSIBJICHUS TEXHOJIOTUYHOCTH.

OcHoOBHBIE TTOKA3aTeNN TEXHOJIOTMYHOCTH KOHCTPYKIUH.

Knaccudukanus oTIUBOK MO TPYyIIaM CI0XKHOCTH.

TpeGoBaHMs K OTIMBKaM - OOILKE U CIIEIUATbHBIE.

DKCIlyaTalluOHHbIE CBOMCTBA OTJIMBOK U UX CBSI3b C KOHCTPYMPOBAHUEM U BHIOOPOM
TEXHOJIOTHYECKOT0 CrI0c00a M3rOTOBIEHUS.

Marepuansl AJ1st K3TOTOBJICHUS U3CTUI U UX 00IIast XapaKTepUCTHKA.

CpaBHuUTENbHAS XapaKTEPUCTHKA UX N0 (PU3NUECKUM U MEXaHUYECKUM CBOMCTBaM.

VY nenbpHbIE OKa3aTean CBOWCTB MaTEPUAJIOB.

Mopdonornueckuii moxoa npu BeIOOpe MaTepuana Jjsi U3TOTOBJICHUS OTJIUBKH.
TexHOMOTUYHOCTh KOHCTPYKIIMH OTIUBKH.

W3meHeHus B popMe OTIUBKU C y4€TOM 0COOEHHOCTEH JTUTEHHON TEXHOIOTHH.
KoHcTpyrpoBaHU€E OTJIMBKY C Y4E€TOM TOYHOCTU M ILIEPOXOBATOCTH MOBEPXHOCTH.
ba3bl gaHHBIX, JOMYCKH, IOCAIKH, pa3MEPHBIE LIETH.

ToyHOCTB U IIEPOXOBATOCTh MOBEPXHOCTH OTJIMBKH U IYTH UX JOCTHXKEHUS IIPU
Pa3IUYHBIX TEXHOJIOTHYECKUX MPOIECCax.

BnusiHue TOYHOCTH OTJIMBKY Ha €€ CTOMMOCTB M Ha TOTOBOE U3JIENNE, KOHCTPYHUPOBAHHE
OTJIMBKH C DCTETUYECKOM TOUKH 3PEHHUS.

KoHcTpynpoBaHHe OTIIMBOK M JIMTEMHAS TEXHOJIOTHS.

YepTex OTIMBKHU U €ro OTJIMUKE OT YepTeka 00paboTaHHOM JeTalu.

OcHOBHbBIE KOHCTPYKTHUBHBIE 2JIEMEHTHI OTJIMBOK C TOYKU 3pEHUS] TEXHOJIOTUYHOCTH
KOHCTPYKIUU: TOJIIMHBI CTEHOK OTJIMBKU U UX BIUSHUE HAa CBOICTBA OTJIMBKH, MIEPEXOIbI
TOJIIIMH CTEHOK OTJIMBOK M COIPSDKEHUS CTEHOK, MOJIOCTH B OTJIMBKAX, 00padaTbiBacMble
MOBEPXHOCTH, OpeOpeHHEe, OTOYPTOBKH, MJIATHKH, OOOBIIIKH, TPAHCTIOPTHBIE
IpUCIIOCOOICHHUS.

OTBepcTUs 1 UX BBIIIOJHEHUE B OTJIMBKAX.

Mepsbl IpOTUB MOSIBIEHUS YCaJ0YHBIX PAKOBUH.

[TpyHIMIIBI OTHOBPEMEHHOTO U HAIPABJIEHHOTO 3aTBEPCBaHUS.

MeponpusTis B KOHCTPYKIIMU IO CHH>)KEHHUIO BHYTPEHHUX HAIPSKEHUN B OTIIUBKE.
Jpyrue Mepbl KOHCTPYHPOBAHHUS IO MPEJOTBPALICHUIO MOSBICHUS IEPEKTOB B OTJIMBKE.
Br160p nosoxeHnus oTIMBKY B popMe U MIIOCKOCTH pa3beMa JIMTOHN JIeTallu.



OcHOBHBIE TIpaBUIIa BEIOOpA MOJIOKEHUS OTJIMBKU B (hopMe.

Bri6op miockocT pa3beMa, OCHOBHBIE IOJIOKEHHS MO BBIOOPY IUIOCKOCTH pPa3beMa,
3aBHCHUMOCTH BBIOOpA IUIOCKOCTH pa3beMa OT CEPHUHHOCTH M TEXHOJIOTUU M3TOTOBIICHHS
OTJIUBKH.

TexHoJIornuecKe yKka3aHus Py MPOCKTUPOBAHUY JINTEUHON TEXHOJIOTHH.

Krnacc TOYHOCTH OTIIMBKH, MPUITYCKH HA MEXaHUUYECKYIO0 00pa0OTKY, CTEPKHH U MX 3HAKH,
KpEILJICHUE CTEPKHEH.

Pacudersl 3HaKOB CTEpIKHEH.

[TpuHIMIIBI OJTHOBPEMEHHOTO U HANPaBJIEHHOTO 3aTBEpPCBaHUSI.

[TuTanue OTJIMBKM U TEXHOJIOTUYECKHE IPUITYCKH U HAITYCKH.

30Ha JeiicTBUS NPUOBUTH U ONpeAeTICHHS YKcia MPUObLIeH Ha OTIINBKE.

Mecra 3ax0naKuBaHus U IOJArOTOBKA IOBEPXHOCTH XOJIOAWILHUKOB IIEPE]] YCTAHOBKOM.
Oco0eHHOCTH KOHCTPYHPOBAHUS OTIUBOK, IMOJTYIaeMbIX CIEIUATBHBIMU CIIOCO0aMMU.
Oco0eHHOCTH KOHCTPYMPOBaHUS KOKUIbHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYHPOBAHUS OTIMBOK IMPU 000JIOYKOBOM JIUTHE.

Oco0eHHOCTH OTIMBOK MPHU JIUTHE MO JAaBJICHUEM U HU3KOM JaBJICHUU.

Oco0eHHOCTH IEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIUH.

3aMeHa JIUTHIX KOHCTPYKLIUN CBAPHBIMHU.

[TpumeHeHre KOMOMHUPOBAHHBIX KOHCTPYKIIHA.

VYcnoBus cBapuBaHUS YyT'YHHBIX OTJIHBOK.

Kparkast xapakTepucThka METOJOB 00paOOTKM METaJUIOB JaBICHHEM U 00JIacTH
UCTIOJIB30BaHUS IPOTYKIINH, TIPOU3BOAMMOMN KaXKIBIM METOIOM

OcHOBHBIE TTOKA3aTENIN TEXHOJIOTMYHOCTU KOHCTPYKIIUU

O6nacTu npuMeHeHus! py4HOil (JOPMOBKHU U €€ OCHOBHBIE IOCTOMHCTBA

CpaBHeHHE MEXaHUYECKHX CBOICTB OTJIMBOK, CBAPHBIX U3ACTUI U TMOKOBOK

OO6mue TpeOoBaHUs K JIMTOM JAeTaln

JIOCTOMHCTBa MAIIMHHOM M aBTOMAaTU3MPOBAHHOW (OPMOBKM M 00JAaCTH OTIHUBOK,
M3TOTaBIMBAEMBIX ATUM CIIOCOOOM

Yo Takoe TEXHOJIOTUYHOCTh U3/IENU U B KAaKUX 00JIacTAX OHA MPOSBISAETCS
CriennanbsHble TpeOOBaHMSA K JIUTOM JeTalu

CyIHOCTB JUThsI O] JaBJICHUEM, U KaKue OTIMBKU MOXKHO M3TOTaBINBATh 3TUM CIIOCOOOM
CpaBHeHHE MaTepUaIoB MO X MEXaHHMUECKOW MPOUYHOCTH

BausiHue cepuitHOCTH POU3BOICTBA U3/1€IMIA HA CTOUMOCTh

CymHOCTp JMThS 1O BBIUIABISEMBIM MOJENSAM; MaTepualbl M HOMEHKIATYpa,
UCTIOJIb3YEMbIE B 3TOM BHUJIE JIUTHS.

Marpuua Bei6opa MaTepuaina Juis oTJInBKU. Kakue cBoiicTBa MaTepHalioB paccMaTpUBarOTCS
IpU TOM.

CpaBHeHue crioco00B U3rOTOBJICHHUS A€TaJIeH 10 BO3MOXKHOCTH MOJIyYEHUS JUTMHHBIX OaloK
Y TUTUT U TI0 BO3MOXHOCTH TIOJTYYEHUS CIIOKHBIX pEOPHUCTHIX Y3JI0B

CpaBHeHHEe MaTepUaIoB MO UX IUNIOTHOCTH U TeMIepaType MIIaBIeHUS

CyIlHOCTB JIUThS B KOKUJIb; 00J1aCTh MPUMEHEHHS M HOMEHKJIATypa OTIHBOK.

CyImHOCTh METO/1a M3TOTOBJICHHUS JeTalel ITaMIIOBKOM U CpPaBHEHHUE €r0 C KOBKOM
MeTamioeMKOCTh U3JIeNUsS U €€ Pa3HOBUIHOCTU. MeTalJI0eMKOCTh YyT'YHHBIX M CTaJIbHBIX
OTIIMBOK

CymHOCTh IEHTPOOEKHOT0 JTUThS U HOMEHKJIATYpa U3/EJHi, MOIy4aeMbIX ’TUM CIIOCOOOM
Marpuiia BeIOOpa MaTepuana Juist OTJIMBKU. Kakue cBoiicTBa MaTepuasioB pacCMaTpUBAIOTCS
pU 3TOM

Buemnss ¢popma nuroil neranu

Knaccudukanys oTIuBOK 1O CI0XKHOCTH

[TonoxeHne OTIIMBKY MPH 3aJTHBKE



JIuTbe 1o BBIILIABIsEMBIM MOAEsAM, CyIIHOCTh Ipoliecca 1 001acTh TPUMEHEHUS
JlocToMHCTBa IPUMEHEHUSI UYTYHOB JIs1 U3TOTOBJIEHMS OTIIMBOK

Mopdonorudecknii moaxo/] Mpu BEIOOPE CriocoOa U3TOTOBIICHUS JINTOU JIeTalln
OcHosnble nokazatenu TKU

KoHcTpyrpoBaHue JTUTHIX OTBEPCTUM U BBIIIOJHEHUE UX B MPOLIECCE JIUTHSL.

Xapakrep U3MeHeHHsl cObITa U3/1eNUi ¥ TPUOBLIHN ITPH ITPOU3BOICTBE HOBOI'O U3/IEIUS.
I'paduix U3MEHEHUs 3TUX TAPaMETPOB

O6mas knaccuduxanus TKN

KoHcTpynpoBaHue BBICTYNAIOIUX YaCTEH U BHYTPEHHUX ITOJIOCTEH JeTanei

Poub HOBBIX uzelt B co3aanuu uzaenus. OT00op X ¥ U3MEHEHHE M0 XOAy pa3paboTKu U
CO3J1aHUs U3/1EIINs

[ToHsATHE TEXHOJOTUYHOCTH KOHCTPpYKLIMH n3aenust. OcHoBHbIe nokazatenu TKU
KoHcTpynpoBaHue OTIMBOK C LIEJIbI0 IPEAOTBPAIIEHUS 00pa30BaHUsl TPELIMH U
negopmanuii B OTJIMBKAX

Buewinue v BHyTpeHHNE UCTOYHUKY UIEH IIPU CO3JaHUK HOBOT'O U3/1EIHS
HaznexHOCTb U JOJITOBEYHOCTD U3JENIHNS

ITpoexTrpoBaHKe BHYTPEHHUX MTOJIOCTEN OTJIMBOK. 3HAKU CTEPXKHEW. YUeT 0TBOJa ra3oB
U3 CTEPIKHEN.

KoHcTpynpoBaHue netanu ¢ y4eToM YAAJICHUs CTEpKHEN

OcHOBHBIE 3TaIlbl CO3/JaHUSI HOBOI'O U3JIENIHSI U UX KpaTKas XapaKTepUCTHKA.
Mepomnpustus o obecneuenno TKU Ha craansx pa3paboTKu, U3TOTOBICHUS U
JKCIUTyaTalluy U PEMOHTa

VYcTaHOBIEHUE TONIUHBI CTEHKHU JIMTOM €TaJll, OTJIMBAEMON U3 Pa3IM4YHbIX CIUIaBOB
[Tpornecc MHKEHEPHOW AEATEIBHOCTH TIPU pa3paboTKe U3IeNus

KoHcTpyrpoBanue 0TOOPTOBOK, TUTATUKOB U OOOBITIICK HA JTUTHIX TETAJISIX

Bo160p mMatepuaiia aJis U3roTOBICHUS OTJIMBKY (MaTpHIla BbIOOpa MaTepuaa)

JIuTbe B necyaHO-TIIMHUCTBIE (POPMBI, IPYIIIBI CII0KHOCTH OTIMBOK, rabapuThl U 001acTU
NPUMEHEHHUS.

KoHcTpynpoBanue feranei ¢ y4eToM UX TPaHCIIOPTHUPOBAHUS

3aTpaTsl CPEACTB U BPEMEHHU Ha CO3/IaHUE HOBOTO U3/IENIHS

XapakTepHucTUKa CBONCTB pa3IMYHbIX MATEPHAIIOB JIJIs1 IPOU3BOJICTBA OTIMBOK
ConpsikeHne CTEHOK JIMTHIX JeTalled, IepeXxo/Ibl U raiTeau

TpeboBanusi, MpeAbsBIsIEMbIE K KOHCTPYKTOPY

[TapameTpsl, OonpeAemnsIone HaIeXKHOCTh U I0JITOBEYHOCTD U3/IEIHS, U UX U3MEHEHHUSI B
Ipolecce dKCILUTyaTaluu

KoHcTpynpoBaHue MaXOBHUKOB U MEPHI [0 CHIXKEHUIO KOPOOJIeHUs U 1eOopMaLluy 1eTalln
[TocnenoBaTenbHOCTh CO3AAHUSI HOBOTO M3/IE€THS U CYIIIHOCTh OCHOBHBIX 3TaIlOB
Br160p miockocTy pazbema OTJIMBKU

Mepsl 60pbOBI € pa3BUTHEM BHYTPEHHUX HanpspkeHui. HanpskeHus B IKUBaXx.
CymHocTs MOPGOIOTHYECKOT0 MOAX0/1a TP BHIOOPE BapuaHTa JI€TalH

CyImHOCTb ¥ BO3MOXHOCTH KOKUJIBHOTO U IIEHTPOOEKHOTO JTUThS

[TonoxeHne OTIMBKU B (hopMe MpH 3aJIMBKE

OO61re TpUHLUITBI KOHCTPYUPOBAHUS OTIUBKH

OnTumu3zanus pelieHuil © KOMIIPOMUCCHBIE PEILIEHUS

KOHCTpYKTHBHBIE U TEXHOJIOTMYECKHUE YKIIOHBI HAa OTIUBAX

MeTtouka MpOEKTUPOBAHUS U3AEINS, I0CIIEI0BATENIBHOCTD 3TAIlOB

Martpuiia Bei6opa crocoda u3roToBJI€HUs OTIUBKU

TpeboBaHMe K KOHCTPYKIIMH JINTON J€TaJIN

KoHcTpyrpoBaHue OTJIIMBOK € y4€TOM IPUHIMIIA HAIIPABJIEHHOTO 3aTBEPIEBAHUS
ba3oBbie MOBEpXHOCTH. BBINTOIHEHNE YCTYNIOB U IIa30B



KoHcTpynpoBaHue TUTOM JeTaiy ¢ yIeTOM €€ Harpy:KeHusi, Haubosee «ciadble) ceueHus,
pacyeTr POYHOCTHU €€
KonctpynpoBanue pedep xKecTKoCTH AeTajeil U UX CONMpsHKEHHE
Hcnionb30BaHue NpUHIMIIA OJHOBPEMEHHOIO 3aTBEPAECBAHUS OTJIIMBOK IIPU UX
KOHCTPYUPOBAaHUU
IIpouecc NpOEKTUPOBAHUS U OCHOBHBIE 3TAIIbI €T0.
Br16op marepuana Uit OTIIMBKY M HCIIOJIB30BaHKUE MOP(OIOTHYECKOT0 OAX0/1a TIPU
BbIOOpE MaTepuana
Pacnionosxenue pedep KECTKOCTH B OTJIMBKE M KOHCTPYKTUBHBIE PEIICHHUS 110 X
pPa3MEILECHUIO
CpaBHeHue cnoco00B U3rOTOBJICHUS 3arOTOBOK (JINThE, CBapKa, KOBKA, IITAMIIOBKA) 110
MEXaHUYECKUM CBOWMCTBAM MOJYy4aE€MbIX 3aIOTOBOK

O10ypTOBKH . JIUTHE YCTYNOB U 11a30B
«TeHn» Ha AeTanyu ¥ YCTpaHEHUE UX IIPU KOHCTPYUPOBAHUU
AHanu3 ycia0BHI HarpyXKeHUs JETAIU U IPUMEHEHHUE Pa3IMYHbIX KOHCTPYKTOPCKHUX
PELICHUH IJIs TOJIYYEHUS KAYECTBEHHON OTIMBKHU
VY nanenue 3a11BOB U MPUObLIEH U KOHCTPYKTUBHBIE MEPOIPUATHS [0 CHIKEHHIO 3aTpaT
TpyJla IpH BBIIOJHEHUH 3TUX ONepalui
[Iponecc MHKEHEPHOU ACATEIBHOCTH TPH pa3paboTKe HOBOTO M3ICIHS
MeToabl 3aKpemIeHNs CTEPAKHEN U U3MEHEHNE KOHCTPYKLIMH JI€TaIu JJIs 3TOro

NuauBuayaibHble 321aHUsI PUBeIeHbl B IPUJI0KeHuH 3.



punioxenne 2

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

CTpyKTypHBIi
AJIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHHs OneHoyHbIe CpeCTBA
KOMIIETEHIINH

IIK-2: Cnoco0eH KOHTPOJIMPOBATH BbINOJTHEHHE TEXHOJTOTHYECKHUX NPOLECCOB U IPMHUMATH PELICHHS 10 YCTPAHEHUIO IPHYHH UX
HApYLUIeHU

O6naﬂaeT TCOPCTHUYCCKUMHU  3HAHHUAMU BO”pOCbl, 3x00ﬂmue 6 nepevyensb 0717 COauu IK3AMEHA:

OCHOB UM MPAKTUYECKUMHU HABBIKAMU
MPOU3BOACTBA  JIMTHIX  W3JeIHil w3 |® Ienun n 3aaumn Kypca U UX MECTO B CTAHOBJICHUH MH)KEHEpA - JINTECHUIIUKA.

PA3IMYHBIX MaTePHAIOB . [Iponiecc TpPOEKTUPOBAHMSA, €r0 POJb B PA3BUTHM HAyYHO-TEXHUYECKOTO
nporpecca.

° Jlutelinpie aeranu, WX Kiaccudukanys, OCOOCHHOCTH U JIOCTOMHCTBA TIO
CpPaBHEHUIO C APYTMMH BUAAMHU U3TOTOBJICHUS U3IEINI (KOBKOH, IITAMITIOBKOM,
CBapKoOH, X0J0HON 00paboTKOMH, MOPOIIKOBOM MeTayuTyprue u 1p.).

. HoBble n3nenus u ux BIMSIHUE HA PA3BUTHE NPEANPUSITHUSA.

TUNUYHBIA UK KU3HU HU3IEIUS U SKOHOMHMKA CO3[aHHMSI HOBOTO H3JENHS,

1K 2-1 VMH)KEHEpHAas JeATEIbHOCTh PU CO3JaHUN HOBOTO U3IETHS.

TexXHONOTUYHOCTh KOHCTPYKIIMH.

OO6nacT MposIBICHUS TEXHOJIOTHYHOCTH.

OCHOBHBIE IOKA3aTeNN TEXHOIOTUYHOCTH KOHCTPYKIIUH.

Krnaccudukanys oTIMBOK MO rpymHiam CI0KHOCTH.

TpeGoBaHUsI K OTIIMBKAM - OOIIUE U CTICITHATBHBIC.

OKCIUTyaTallHOHHBIE CBOMCTBA OTIMBOK U UX CBA3b C KOHCTPYMPOBAHUEM U

BBIOOPOM TEXHOJIOTMUECKOT0 CI0c00a U3TOTOBJICHHUS.

Matepuarsl AJi U3TOTOBJICHHS U3AETUN U UX 00Ias XapaKTepUCTHKA.

. CpaBHUTENbHAS XapaKTePUCTHKA HUX MO (PUINYECKUM M MEXaHUYECKUM
CBOWCTBaM.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

VY nenbHble IOKa3aTeIn CBOMCTB MAaTEPUAIIOB.

Mopdonoruueckuii TOAXOA TpH BBIOOpPE Marepuana s H3TOTOBJICHUS
OTJIUBKH.

TexHOIOrnYHOCTh KOHCTPYKIIUU OTIUBKU.

N3menenus B popMe OTIMBKHU C y4€TOM OCOOCHHOCTEH JINTCHHON
TEXHOJIOTHH.

KonctpyrnpoBanue OTIIMBKH C Y4€TOM TOYHOCTH U II€POXOBATOCTH
MTOBEPXHOCTH.

ba3bl naHHbBIX, TOMYCKH, TTOCAIKH, pa3MEPHbIC TEIH.

To4YHOCTB U IEPOXOBATOCTH MOBEPXHOCTU OTJIMBKU U MYTH UX JOCTHKCHUS
MIPU PA3IUYHBIX TEXHOJIOTHYECKUX MPOIeccax.

Brnusinue TOYHOCTH OTJIMBKY Ha €€ CTOMMOCTh M Ha TOTOBOE U3JIENHE,
KOHCTPYHPOBaHUE OTIUBKHU C ICTETUYECKOM TOUKH 3PEHUSL.
KoHcTpynpoBanue OTIIMBOK U JIUTEHASA TEXHOJIOTHS.

UepTex OTIIMBKHU U €r0 OTJIMUKE OT UYepTeka 00paboTaHHOM eTanu.
OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI OTJIMBOK C TOUYKHU 3PEHUS
TE€XHOJIOTHYHOCTU KOHCTPYKIIMU: TOJUIMHBI CTEHOK OTJIMBKHM U UX BIIMSHUE Ha
CBOMCTBA OTJIMBKHU, MTEPEXOIbI TOIIIUH CTEHOK OTJIMBOK U CONPSIKEHUS
CTEHOK, TIOJIOCTH B OTJIMBKAaX, 00pabaTbiBaeMble TOBEPXHOCTH, OpEOpEHHE,
OTOYpPTOBKH, TJIATUKU, OOOBIIIKH, TPAHCTIOPTHBIE MPUCTIOCOOICHHUS.
OTBepCTHs U WX BBHITIOJHEHNE B OTJIMBKAX.

Mepbl IpOTHB MOSBIEHUS YCAJJOUYHBIX PAKOBHH.

[IpuHUKIIBI OTHOBPEMEHHOTO U HAIIPABJICHHOTO 3aTBEPACBAHUS.
MeponpusiTisi B KOHCTPYKIIUU IO CHUYKEHUIO BHYTPEHHHUX HAIPSKEHUN B
OTJIUBKE.

Jpyrue Mepbl KOHCTPYUPOBAHUS 110 TTPEAOTBPAIICHHUIO MOSBICHUS 1S()EKTOB B
OTJIUBKE.

Br160p monoxeHus OTIUBKY B (hOpMe U TNIOCKOCTU pa3beMa JTUTON JAeTalu.
OcHOBHBIE MpaBUIIa BEIOOpA MOJIO0KEHUS OTIMBKU B (hopMme.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

Bri6op miockocTH pa3bema, OCHOBHBIE MOJIOKEHHSI MO BHIOOPY IUIOCKOCTH
pa3beMa, 3aBHCHMOCTb BbIOOpa IIJIOCKOCTH pa3beMa OT CEPHUMHOCTH U
TEXHOJIOTUH U3TOTOBIICHUSI OTJIUBKU.

TexHomornyeckue ykasaHus Ipy IPOCKTUPOBAHUH JIMTEHHON TEXHOJIOTUU.
Knacc TouHOCTH OTJIMBKH, MPHUITYCKH HA MEXaHUYECKYI0 00pabOTKy, CTepKHH
U UX 3HAKH, KpPEIJICHUE CTEPKHEH.

PacueTsl 3HaKOB CTEpKHEH.

[IpuHLIUIIBI OTHOBPEMEHHOIO U HAIIPABJICHHOT'O 3aTBEP/I€BAHUS.

[luTaHue OTJIIMBKYU M TEXHOJIOTUYECKUE PUITYCKU U HAITYCKHU.

30Ha JieiicTBUS MPUOBLIH U ONIPEeNICHHs YiCIia MPUObUICH Ha OTIMBKE.

Mecra 3axoyiaXMBaHUSI U HOJATOTOBKA IMOBEPXHOCTH XOJOJWJIBHUKOB MEpPE]
YCTaHOBKOM.

OCOOEHHOCTH KOHCTPYUPOBAHMSI OTJIMBOK, IOJYy4aeMbIX CIELHaTbHBIMU
croco6amu.

Oco0eHHOCTH KOHCTPYHPOBaHUS KOKUIIBHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYHPOBAHUSI OTIUBOK MPU 000JIOYKOBOM JIUThHE.
Oco06eHHOCTH OTJIMBOK IPH JINThE MOJT AABJICHUEM M HU3KOM JIaBJICHUU.
OCco0eHHOCTH IIEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTHIE KOHCTPYKIHH.

3aMeHa JUTHIX KOHCTPYKLUH CBAPHBIMH.

[IpuMeHeHre KOMOMHUPOBAHHBIX KOHCTPYKIUH.

VYcroBust cBapUBaHUs YyTYHHBIX OTJIMBOK.

Kpatkas xapakTepucTtika MeTo0B 00padOTKH METaUIOB AaBJI€HUEM U 001acTh
MCIOJIb30BaHUS MTPOAYKIIMH, TPOU3BOIUMON KaXKIbIM METOJIOM

OcHOBHBIE IOKA3aTENIN TEXHOJIOITMYHOCTH KOHCTPYKIIUU

Obnactu npuMeHeHUs1 py4yHOU (POPMOBKH U €€ OCHOBHBIE JJOCTOMHCTBA
CpaBHEHHE MEXaHMYECKHX CBOWCTB OTJIMBOK, CBAPHBIX U3/JENUI U TTOKOBOK
O6mue TpeboBaHMsI K IMTOM JeTaln




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

JIOCTOMHCTBa MAIIMHHOM W aBTOMAaTU3UPOBAaHHOW (OPMOBKM M 0OOJIACTH
OTJIMBOK, U3rOTaBIMBAEMBIX THM CIIOCOOOM

Yo Takoe TeXHOJIOTMYHOCTb U3JENIUS U B KAKUX 00J1aCTAX OHA MPOsABIsAETCA
CrenpanbHble TpeOOBaHMSA K JIUTOM JeTaIu

CyIHOCTB IUTHsSI IO JAaBICHUEM, U KAKHE OTJIMBKU MOKHO N3TrOTABIINBATH 3TUM
crocooomM

CpaBHeHHE MaTepHAIOB 10 UX MEXAHUYECKON IPOYHOCTH

BnusiHue cepuiiHOCTH TPOU3BOJCTBA U3EIINN HA CTOMMOCTD

CyIIHOCTB JUTHS IO BBILIABISIEMBIM MOJEIAM; MaTepHalbl 1 HOMEHKJIATYPA,
HCIIOJIb3YEMBIE B 9TOM BMJIC JINTHS.

Matpuna BbIOOpa Marepuana Juisi oTiauBKU. Kakue cBoiicTBa MarepHalioB
paccMaTpuBarOTCs MPH 3TOM.

CpaBHeHue cnoco0OB HM3rOTOBJIEHUS JeTajleil MO BO3MOKHOCTH MOJY4YEHHUs
JUIMHHBIX OQJIOK M IUIUT U [0 BO3MOXKHOCTHU IOJYYEHHUS CIIOKHBIX PEOPUCTBIX
y3J10B

CpaBHEeHHE MaTepHAIOB 10 UX IJIOTHOCTH U TEMIIEpAType IUIABICHUS
CyIIHOCTb TUThS B KOKWJIb; 00J1aCTh MPUMEHEHNS 1 HOMEHKJIaTypa OTJIUBOK.
CymHOCTh METOJla M3TOTOBJIEHUS JeTajlel IITaMIIOBKOW M CPaBHEHUE €ro C
KOBKOH

MeTanoeMKOCTb U3JIENHs U €€ PAa3HOBUIHOCTH. MEeTalsI0eMKOCTh YyT'yHHBIX U
CTaJIBHBIX OTIIMBOK

CyImHOCTb EHTPOOEKHOr0 JIUThSI U HOMEHKIJIATypa U3AENUl, HOTy4aeMbIX STUM
CrocoooM

Marpuna BbiOOpa MaTepuana ais OTIMBKH. Kakue cBoiicTBa MarepHasoB
paccMaTpuBarOTCs IMIPU 3TOM

Buemnsis hopma nurtoit neranu

Knaccudukanuys oTIuBOK 1O CI0XKHOCTH

[losio)xeHNe OTIMBKY MPH 3aJIMBKE




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

Jlutbe 1O BBIUIABISAEMBIM MojensiM, CymHOCTH mpolecca U 00JacTh
IIPUMEHEHHUS

JlocTOMHCTBA MPUMEHEHMSI YYTYHOB JUIL N3TOTOBIEHUS OTIIMBOK
Mopdonoruueckuil moaxo npu BeIOOpe criocoda W3roToBIECHUS JIUTOH eTalu
OcHoBHble nokazarenu TKU

KoHcTpynpoBaHue JINTBIX OTBEPCTUI U BBIIIOJHEHUE UX B IIPOLIECCE JTUTHS.
XapakTep U3MEHEHHsI CObITa N3ICNINI U TPUOBLIH MTPH MTPOU3BOICTBE HOBOTO
n3nenus. ['paduk u3mMeHeHust 3TUX apamMeTpoB

O6mas knaccuduxarus TKA

KoHcTpynpoBanue BpICTyaOIMX 4acTel M BHYTPEHHUX I0JIOCTEN AeTanen
Poib HOBBIX uzielt B co3ganuu uzaenust. OT0op UX U U3MEHEHHE 0 X0y
pa3pabOTKU U CO3JaHUS U3ETUL

[ToHsITHE TEXHOIOTMYHOCTH KOHCTPYKLUHU n3zenus. OCHOBHbIE IIOKa3aTeNIn
TKHN

KoHcTpynpoBaHue OTIMBOK € II€NbI0 IPEAOTBPALCHUs] 00pa30BaHus TPELIUH U
nedopmaliiii B OTJIMBKaX

Brelnve 1 BHyTpeHHUE UCTOYHUKU UACH IPU CO3JaHUU HOBOTO U3JEIUs
HanexHocTs 1 10ATOBEYHOCTD U3AEIUS

IIpoexkTupoBaHe BHYTPEHHHUX MOJIOCTEN OTIIMBOK. 3HAKU CTEPKHEHU. Yder
OTBOJIa Fa30B U3 CTEPKHEMN.

KoHcTpynpoBanue netanu ¢ y4eTOM yAQJICHHs CTEpKHEN

OcHOBHBIE 3Tallbl CO3JaHUSI HOBOTO U3/IENINS U UX KpaTKasl XapaKTepUCTHKA.
Meponpustus no obecnieuenuto TKU Ha cranusx pa3paboTKu, H3rOTOBICHUS U
9KCILTyaTalliy U pEMOHTA

YcTaHOBIEHUE TOMIIMHBI CTEHKHU JIUTOW JETaIH, OTIIMBAEMOMN U3 Pa3IuIHbIX
CILIaBOB

IIponecc nHKEHEPHOM JEeATENbHOCTH IPU pa3paboTKe U3Ienus
KonctpyupoBanue oTO0PTOBOK, IMJIATUKOB M OOOBIIIEK Ha JIUTHIX JETAIAX
Br16op Matepuana st M3roTOBJIEHUS OTJIMBKY (MaTpHlla BEIOOpa MaTepraia)




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

JIuThe B MeCYaHO-TJIMHUCTBIE (DOPMBIL, TPYIIIBI CII0KHOCTH OTJIMBOK, Ta0apHUTHI
u o01acT¥ NIPUMEHEHUS.

KoHncTpyupoBanue neraneii ¢ yueToMm UX TPaHCHOPTHUPOBAHUS

3arpatTbl CpeJCTB U BpEMEHHU Ha CO3/IaHUuE HOBOTO U3/IENIUS
XapakTepucTUKa CBOMCTB pa3IMYHbIX MAaTEPHAIOB JIJIsl IPOM3BOACTBA OTJIMBOK
ConpspxkeHne CTEeHOK JIMTHIX JeTallel, epexo bl U ranTean

TpeboBanusi, mpenbsABIsSiEMble K KOHCTPYKTOPY

[TapameTpsl, onpeaenstonue HaleHOCThb U JI0JITOBEYHOCTb U3/1EIHS, U UX
M3MEHEHHUS B IPOLIECCE IKCILTyaTalluu

KoHncTpynpoBanue MaXxOBUKOB U MEPHI 110 CHIDKEHUIO KOPOOJICHUS U
nedopMaiuu aeTainu

[locnenoBarenbHOCTh CO3AAHMSI HOBOTO M3/ETIHUS U CYILIHOCTh OCHOBHBIX
3TaroB

Br16op minockoctu pazbema OTIMBKU

Meps! 60pb0BI ¢ pa3BUTHEM BHYTPEHHMX HamnpsbkeHU. Hanpsokenus B
ITKUBAaX.

CymHocTh MOP(OIOrHYecKoro Moxo0/1a Mpu BIOOpE BapUaHTa JeTaIH
CyIHOCTh ¥ BO3MOKHOCTH KOKMIIBHOTO M IEHTPOOEKHOTO JTUThS
[TonoxxeHue OTAMBKYU B pOpME NP 3aIHUBKE

OO01u11e NpUHIUIBI KOHCTPYMPOBAHUS OTIMBKHU

OnTumu3zanus peleHnii 1 KOMIPOMUCCHBIE PEILIEHUS

KOHCTpYKTHBHBIE U TEXHOIOTMYECKHUE YKIOHBI Ha OTIMBAX

MeTtoauka MpoeKTUPOBAHUSI U3/IETIHS, TOCIIEJOBATEILHOCTD ITAIOB
Marpuriia Be16opa criocod6a U3roToBJICHUS OTIMBKH

TpeboBaHue K KOHCTPYKIIMU JIUTOM J€TalH

KoHcTpynpoBanue OTIMBOK C y4€TOM NMPUHIUIIA HATIPABICHHOTO
3aTBepAeBaHU

ba3oBble MOBepXHOCTH. BhINIOJIHEHNE YCTYNOB U NIa30B




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

N

KoHctpyupoBaHnue 1uTOM JeTainy ¢ y94eTOM ee Harpy>KeHusi, Hanboiee

«cnalble» CEYCHHUs, pPacyeT MPOYHOCTH ee

KoHctpyupoBanue pebep KecTKOCTH AeTanell U UX CONpsKEeHUe

Hcnonp30BaHne NpUHLINIIA OJHOBPEMEHHOT'O 3aTBEPAEBAHUS OTIUBOK IIPU UX

KOHCTPYHUPOBaHUU

[Ipouecc npoeKTUpOBaHKS U OCHOBHBIE ATaIIbI €T0.

Br160p marepuania a1 OTIMBKY U UCIOJIb30BaHUE MOP(OJIOTHYECKOTO

[I0JIX0/1a IpU BbIOOpE MaTepuaiia

Pacnionoxenune pedep )KECTKOCTH B OTJIMBKE U KOHCTPYKTHBHBIC PEIICHHS 10

UX Pa3MELICHUIO

CpaBHeHue crioco60B U3rOTOBJIEHUS 3arOTOBOK (JIMThE, CBapKa, KOBKA,

LITaMIIOBKA) IO MEXaHUYECKUM CBOMCTBAM MOJy4aeMbIX 3arOTOBOK
OT1OypTOBKH . JIThE YCTYNOB 1 MA30B

«TeHn» Ha AeTAIM U YCTPAHEHUE UX TP KOHCTPYUPOBAHUU

AHanu3 ycIOBUW HArPY>KEHUS I€TAIH U MPUMEHEHHUE PAa3IUYHbIX

KOHCTPYKTOPCKUX PEUICHUN JIJIS MOJTYYEHUSI KAYECTBEHHOUN OTIIMBKH

VY naneHue 3a1MBOB U MPUOBLIEH U KOHCTPYKTHUBHBIE MEPOIIPUATHS 110

CHWDKEHUIO 3aTpaT TPyJa IIPH BBIIOJHEHUH dTUX Ollepanui

IIponecc nHKEHEPHOU AEATENBHOCTH IPU pa3pabOTKE HOBOTO U3EIHUS

Meroabl 3aKpeIUIEHNs CTEPKHEN U U3MEHEHUE KOHCTPYKIUU JAE€TAIU ISl 9TOrO

Heo6x0a11M0 yMeThb BBIITOJHUTD:

TPETHIO MPOCKOHUIO ACTAJIXW IO ABYM 3aJaHHBIM (O)II/IH N3 BO3MOXKHBIX
BapHaHTOB), pEIICHNE 3aJJaHNs B IByX BapHaHTaX MOBBIIIAET YPOBEHb OLICHKH;
IIPOCTPAHCTBEHHOE U300pa’KEHUE JIeTaIH B aKCOHOMETPUH WIH JUMETPUH;
HEpa3beMHYI0 000JI0YKY MO KOHTYPY J€Talll, IPEJCTaBUB U300pakeHUE B TPeX
MIPOEKLMSIX ¢ HEOOXOAUMBIMU pa3pe3amu3. HepazbeMHas 000si0uKa XapakTepHa
JUIsl TEXHOJIOTMH JINThS 1O BHITUIABIIIEMBIM MOJAEIISIM.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

1.
2.

BBHIOpAaTh M TOKa3aThb BO3MOXHBIE IUIOCKOCTH pa3beMa MOJEIU Ha 4YepTexe
JIeTald U €€ MPOCTPAHCTBEHHOM H300pa)KeHUH, M300pa3vB HMX YCIOBHBIMU
aneMmeHTamMu B cooTBeTcTBUM ¢ I'OCT 3.1125 — 88 10 BBIIOJIHESHUIO DJICMCHTOB
JUTEHHBIX HOPM.

OO0ocHOBaTh palMOHANBHYIO IUIOCKOCTh pa3beMa, CPAaBHUB  HECKOJBKO
BO3MOXKHBIX BapHAHTOB IIJIOCKOCTEH pazbema Mexay co0oil, moka3zaB Hanbosee
Ba)KHBIE IPEUMYIIIECTBA BHIOPAHHOM MIIOCKOCTH pa3beMa JCTalIu.

[To nanbonee panMOHATBHOM MIIOCKOCTU pazbeMa BBIMOIHUTH (OPMOBKY U
HAa4YepTUTH (hopMy B cOOpe B TpeX MpoeKIusX. [[pudem Ha BHJIE CBEPXY HUKHIOO
OMOKY H300pa3uTh B TMOJOXKEHUH, KOTJa BepxHss omoka cHsTa. Jns Ooie
MIOJTHOTO BOCIIPUATHS H300PaKEHUST MOYKHO BBITIOJIHUTE CJIOKHBIN pa3pes.

Heo0Oxoaumo Bi1azieTh HABBIKAMU:
MOKMCKa TPEThEH MPOCKIUH JICTAIH;
BBIOpaTh TOJOKEHUE OTIIMBKUA B (hOpMe TPH 3aJIMBKE M YCTAaHOBHTH pa3beM

MoJiel U (popMbl, H300pa3uB ero B cooTBeTcTBHH ¢ TpeboBanusmu ['OCTa 3.1125-
88. «IIpaBuina rpaduueckoro BBIOJIHEHUS YEPTEKEN DJIEMEHTOB JIUTEHHBIX (GOpPM U

OTJIMBOKY;

3. m300paxkeHus aeTaiu B 00beMe (AKCOHOMETPHH WIIH JUMMETPHUN ),

4. mocTpoeHHs HepazbeMHOI 000JI0UKHU 1O KOHTYPY JIeTall, c/iejaB n300pakeHue B

TpeX MPOEKLHUIX C HEOOXOIUMBIMH pa3pe3aMu;

5. uepueHus (HOpMBbI B cOOpe B TPEX MPOCKIIHSIX.

6. depuyeHHS ICKU3 CTEPXKHS B TPEX MPOEKIHAX CO CTEPKHEBBIMU 3HAKAMH.
Heo6xoanMo moka3aTb yMeHUSI:

1. cocraBuTh Matpuily BeIOOpa Marepuaina, U3 KOTOPOTO HEOOXOJIMMO H3TOTOBUTH

OTJIUBKY. HpOBCCTI/I aHajJu3 CBOICTB MaTcpHualia U JaTb OLCHKY IO KAXKAOMY U3
HUX, B 3aBUCUMOCTH OT yCJ'IOBI/Iﬁ pa6OTBI ACTAIN, a 3aTEM Ha OCHOBAHHWH CPABHCHU S
CYMMBI OayoB BBI6paTB Hpe,Z[HOLITI/ITeJIBHHﬁ MaTcpuaJl J1JIst JTaHHOM OTJIMNBKH,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA

N

MPOBECTH aHAJU3 TEXHOJOTMYHOCTH OTJIMBKM M BHECTU TPEMJIOKECHHS IO €e
YAYYIICHUIO  YCTAHOBUTH OOIME U CIICIUAIbHBIC TPEOOBAaHHS K JACTAIIH;

3. TMPOBECTH aHAJIN3 BO3MOXKHBIX IUIOCKOCTEH pa3beMa (IBa-TpH BapuaHTa) U yKas3aTb
OCHOBHBIE JIOCTOMHCTBA M HEIOCTATKH KAXKOT0 U3 HUX;

4. omnpenenuTh paOHAIFHOE MOJIOKEHNE OTIIMBKU B (JOpME M BBIOPATh MMOBEPXHOCTh

pazbema Ipu eIMHIYHOM XapaKTepe MPOM3BO/ICTBA OTINBOK, IIPUBECTH ICKU3 (DOPMBI

B cOOpe C JIMTHUKOBOH CHCTEMOH, W, €CIIH 3TO HEOOXOIMMO, MPUOBUIIMHU WU

XOJIOIMITBHUKAMH;

TO € YTO M B MPEBIAYIIEM IYHKTE, HO JUIS YCIOBHIA MacCOBOTO IIPOM3BOJICTBA
6. BBIICIUTH MECTa BEPOATHOTO 00pa30BaHMsI YCaTOUYHBIX PAKOBUH MJIH YCaT0YHBIX
PBIXJIOT, ¥ TIPOM3BECTH BBIOOP MECTa, TJe HEOOXOAWMO MPOU3BECTH yCTAHOBKY
npuObLICH Ha OTIMBKY.

o

HeoOxonuMo nokasarhb ciaeayromire HaBbIKY BIaICHUS:
1. cocraBuTh MaTpHIly BBIOOpa MaTepuasna, U3 KOTOPOro HEOOXOIUMO HU3TOTOBUTH
oTnuBKy. [IpoBecTu aHanu3 CBOMCTB MaTepHalla U 1aTh OLEHKY MO KaXX/I0My U3 HUX, B
3aBUCHMOCTH OT yCJIOBHM paOOTHI JeTalli, a 3aTEM Ha OCHOBAHWU CPABHEHUSI CYMMBbI
0a10B BHIOpATh MPEANOYTHUTENbHBIN MaTepHral AJsl JAHHON OTJIMBKU;
2.  TPOBECTH aHAIU3 TEXHOJOTHYHOCTH OTIMBKH M BHECTH TIPEIJIOKECHHS IO €€
YIYYIIEHUIO ¥ YCTAHOBUTH OOIIME U CIIeHaIbHbIe TPeOOBAHUS K ACTANH;
3. TpOBECTH aHa W3 BO3MOXKHBIX IUIOCKOCTEH pa3dbema (JBa-TpU BapHaHTa) W
yKa3aTb OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKN KaXJA0I0 U3 HUX;
4.  ompenenuTh paluoOHAIBLHOE MOJIOKEHUE OTIIMBKU B (hOpME U BBIOpATh MOBEPXHOCTD
pa3bema Ipu €IMHUYHOM XapaKTepe MPOU3BOJICTBA OTIMBOK, IPUBECTU ICKU3 (POPMBI B
cOope C IJIUTHUKOBOM CHCTEMOHM, W, €CIIM 3TO HEOOXOIUMO, NPUOBUISIMU WM
XOJIOIMJIbHUKAMU;
5. TO e 4TO U B MPEAbLAYILEM IYHKTE, HO /Uil YCIOBUH MacCOBOTO MPOU3BO/ICTBA
6.  BBIIENUTH MECTa BEPOSTHOTO 0Opa30BaHMUS YCAJOUHBIX PAKOBUH HITH yYCATOTHBIX
PBIXJIOT, W TPOU3BECTH BBIOOp MecTa, IJleé HEOOXOIMMO IMPOU3BECTH YCTAHOBKY
puObUIEH HAa OTJIMBKY.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBA




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OlLleHUBAHUS:

HpOMe)KYTO‘-IHaSI arrecrangusa 1o JUCHHUIIIIMHE «OCHOBEI KOHCTPYUPOBAHUSA JIUTBIX HGTMCﬁ))
BKJIIOYACT TCOPCTUUCCKHEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTh YPOBCHL YCBOCHU A OGy‘laIOH_II/IMI/ICSI
3HaHPII>i, U IPAKTHYCCKUEC 3aJlaHus, BBIABIAIOIMIUE CTCIICHB C(l)OpMHpOBaHHOCTI/I YMGHI/Iﬁ u
BJ'Ia,Z[eHHﬁ, IMPOBOAUTCA B (bopMe 3a4€Ta U B Q)opMe BBIIIOJIHCHU W 3alIUTbl HHABUAYAJIbHOI'O
3aJaHHus.

DK3aMeH MO JaHHOHN JUCIHMIUIMHE POBOJAMUTCS B YCTHOH (hopme.
Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4aroUIuiics 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKO€E 3HaHNE
y4eOHOTO MaTepuraa, CBOOOJHO BBIITOIHAET MPAKTUYECKHE 3aJaHNs, CBOOOIHO OIIEPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6aina) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHI/If/'II OCHOBHBIC 3HaHUWA, YMCHUS OCBOCHLI, HO NOITYCKAKOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTPYAHCHU [IPU aHAJTTUTUYCCKUX OIICpalusix,
HepeHoce 3HaHW| U YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYallUH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
ypOBeHb c(HOPMHPOBAHHOCTH KOMIIETCHIIMI: B X0/1¢ KOHTPOJIBHBIX MEPOIIPUATHH JTOITYCKAIOTCS
OLIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OT/AEIbHBIX 3HaHUH, yMEHU, HaBBIKOB, 00yJatoLHiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONIEPUPOBAHUM 3HAHUSMH U YMEHUSMU TPU UX
HepeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 Oarna) — 00ydaromuics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHyecKoro MaTepuana, 10MycKaeT CylleCTBEHHbIEC OINOKU, HE MOXKET
MOKAa3aTh UHTEIJIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1a4.



Ipuioxkenue 3

MeTtoauyeckue yKkazaHusi /sl BbINOJHEHHS NPAKTHYECKUX YIIPaKHEeHUH (pelieHus 3aj1a4
U BBITIOJTHEHUS] HHAUBUAYAJTbHOT0 3a1aHUsl)

NuauBuayanbHoe 3aaanue Ne 1

OcHoOBHasl LIeTb JaHHOTO YIPAaKHEHUS CBOJIUTCS K TOMY, YTOObI BOCCTAaHOBHUTH paHee
IPUOOpPETEHHBIE 3HAHUS: Pa3BUTh O0BbEMHOE (IPOCTPAHCTBEHHOE) MBIIUIEHUE, HAYYUTHCS I10
YepTeXKy JEeTaIH BHIIOIHATH 00bEMHOE N300paKeHNE, HAHECTH JIUTEHHYIO 000JI0YKY BOKPYT €€
(KaK MpH JINTHE MO BBHITUIABIISIEMBIM MOJIEIISIM) U BBITIOJTHUTH (pOpMY B cOOpe B yIIPOILIEHHOM BHUJIE.

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

[Ipy BbIMONHEHUU 3aJaHHUs] HEOOXOAMMO TOJYYUTh HOBBIE 3HAHUS 1O TEXHOJIOTHH
JUTEHHOTO TPOU3BOJICTBA: HAYYUTHCSA BHIOMPATH MOJIOKEHHE OTIMBKH MPH 3aJMBKE, IJIOCKOCTh
pa3zbema Mozienid U (POPMBI, C TEM, YTOOBI MOKHO OBLIO OECTIPENSTCTBEHHO U3BJIEKATh MOJIEIb U3
(GbopMBI, HAYYUTHCS KCIIOIB30BATh YCJIOBHBIE O0O3HAUEHHUsS JJIA TOKa3a SJEMEHTOB JUTEHHOMN
dbopmMel. 11 3TOTO CiielyeT 03HAKOMUTHCS C IMTEPATYPHBIMH UCTOUHUKAMH.

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

7. TpeThIO MPOEKIMIO JeTalu IO JABYM 3a/JaHHbIM (OJUH U3 BO3MOXHBIX BapUAHTOB), Kak
MOKa3aHo Ha puc.l.1, pemieHne 3a1aHus B IBYX BapHaHTaX MOBHIIIAET YPOBEHb OLEHKU;

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

9. HepazbeMHYIO 000JOUYKY MO KOHTYPY AETallu, MPEACTaBUB N300paKeHHE B TPEX MPOESKIUIX
¢ 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 TMIOCKOCTh pa3dbema |, a Ha puc. 1.2 1wiockocTh paseema 1) m  ee
IIPOCTPAHCTBEHHOM M300paKeHUH, M300pa3UB UX YCIOBHBIMU 3JIEMEHTAMH B COOTBETCTBUU
¢ 'OCT 3.1125 — 88 1o BBINOJHEHUIO JJIEMEHTOB JUTEUHBIX (Popm. OOOCHOBATH
palMoOHANBHYIO0 IUIOCKOCTh pa3beMa, CPaBHUB HECKOJIIBKO BO3MOJXKHBIX BapHaHTOB
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 O00OECHEeYMBAIOT OECHpensITCTBEHHOE W3BJICUEHHUE MOAETH U3 (OpMbI, 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 Bue cBepXy HUKHIOIO OMOKY

n300pa3uTh B MOJIOKEHUH, KOTJa BEpXHs onoka cHsATa. [y 6oJsie MOJTHOTO BOCHPUSATHS

M300paK€HUSI MOYKHO BBIMIOJIHUTD CJIOKHBINA pa3pes.
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Puc. 1.1 [locTpoeHue TpeTheit MPOEKIUU ACTAIN
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Puc. 1.2 O6pemMHOE N300pakeHUE AeTaTN
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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 BTOpoMm ynpakHeHHH JIeTalb YCIOKHAETCS TEM, UTO B HEH NMEETCsl CKBO3HOE OTBEPCTHE,
KOTOPOE MPH JINThE OOBIYHO MOJIYYalOT 3a CUET YCTAHOBKU B (DOPMY CTEpPKHsI, BHIITOJIHEHHOTO U3
cTepkHeBo cMmecu. CrepkeHb MpelacTaBisieT co0oil u3nenne MpPOCTOM WM CIOXKHON
KOH(UTYpalui, KOTOPOE YIJIOTHAETCS B CIECHHAIFHOM CTEPKHEBOM SIIIUKE (BBITPSXHOM,
pa3zbeMHOM HJIM KOMOMHUPOBAHHOM C OOJIBIINM KOJIMYECTBOM OTHEMHBIX YacTel ), TEM UIIH HHBIM
cnocoOboM  TpamMOOBaHMEM, MECKOAYBHBIM HJIM  IECKOCTPEIbHBIM  crocoOamH,  HIIU
BUOPOYIJIOTHEHHEM M3 XOJIOJHO-TBEPIACIOMMX cMmeceil. [l dukcamum cTepKHs B JIMTCHHON
dopmMe Ha HEM NPEAYCMOTPEHBI CTEp)KHEBbIE 3HAKH, KOTOpPbIE BCTABISIOTCS B THE3JO,
BBIMIOJITHEHHOE B oTneyaTke (opmbl. DOpMbI 3HAKOB CTEPKHS W METOJbl (PUKCAIUU OT
nepemenienuss uiaum noBopota ero npuseneHsl B ['OCT 3606-80. «KommiiekTsl MOJEIbHBIE.
CrepxHeBble 3HakU. OCHOBHBIE pa3MEphD».



BapuanTts! 3aganuii ¢ 2.1-2.32 npencrasiensl B [Ipunosxenun.
B mpomecce pabotel Han ympakHeHueM No 2 CTyIeHTY HEOOXOAMMO BBITIOJHHUTH
cleytolee:
1. HAliTH TPETHIO MPOEKIUIO AETajH, BHIOPATh MOJOKEHUE OTIMBKU B (opMe MpHU 3aJUBKE U
YCTaHOBUTH pa3zbeM MoJIeTH U (HopMbl, H300pa3uB ero B cooTBeTcTBUU ¢ TpeboBanusmu ['OCTa
3.1125-88. «IIpaBmia rpaduyecKoro BBITTOJHCHHUS YEPTEKEH DJIEMEHTOB JIMTEHHBIX (GOopM U
OTIUBOK» (puc.2.1);
2. nath U300pakeHUe JAeTaId B 00beMe (aKCOHOMETPUHU WIH TUMMETpUH) (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 mpoekiusax. Ilpuuem Ha BHIE CBEpXY HUKHEH OIMOKHU
M300pa3uTh MOJIOKEHUE, KOTJ]a BEpXHss Onoka cHiATa. B dopmy ans momyyeHus: orBepcTust B
OTJIUBKE HEOOXOJMMO YCTAaHOBHUTH CTEP)KEHb, MOCIIE YEro HAKPHITh HIKHIOK OMOKY BEPXHEH
ory(hopMoii;
5.HaYepPTUTH ICKU3 CTEPXKHS B TPEX MPOCKIIUAX CO CTEPKHEBBIMHU 3HAKAMU.
[Ipumep BeinonaHeHus 3aaanus Ne 2 mpuBeeH Ha puc.2.
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Puc. 2.1 IlocTpoeHue TpeTbeil NpOeKIUK JeTalu

Puc. 2.2 O0bemMHOe n300pakeHue JeTaIu
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Puc. 2.3 Hepa3zbemnast 0007104Ka 110 KOHTYpY J€Tallu
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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 ynpaxnenus Ne 3 oriauuaercs ot ynpaxHeHuid Ne 1 u 2 Ttem, yTo 371€ch He
MIPOU3BOJUTCS BBIMOJHEHHE MPOCTPAHCTBEHHOTO M300pakKeHHsI M HE BBINOJHSAETCS 000JI0YKa
BOKPYT' MOJIEJIH.

B ympaxknernn Ne 3 CTyAEHTBI 3HAKOMSTCS ¢ HOBBIMH JJIEMEHTaMH JHUTEHHON (popmbr: 1 -
JIMTHUKOBOW CHCTEMOM, COCTOALUEN M3 CUCTEMBI 3JIEMEHTOB, IMOABOAIIMX METALUI B OTIEYATOK,
JIMTHUKOBOW BOPOHKH, CTOSIKA, 3yMII(a, IIAKOYIOBUTENIS U MUTATENECH;

2 — MUATAOIICH CHCTEMBI, CITY>KaIlleH JJIsi KOMITICHCAIIMH YCaJOYHBIX MPOIIECCOB B OTIIMBKE BO
BpeMsl €€ 3aTBEeplCBaHUS M TOJIYYCHHs 370pPOBOM OTIMBKM, COCTOSIIEH U3 TNpHOBUIEH H
XOJIOIMJIHUKOB.

B 3TOM ympakHeHUM C HCHOJIB30BaHHEM MOP(OIOrHYECKOro MOAX0Ja CTYACHT Y4UTCS
COCTaBJISITh MAaTPHUIIBI [T BRIOOpA MaTepHaia JeTall U TEXHOJIOTHYECKOTO CIoco0a JINThS

Hapsiny ¢ 3TMM OHM paccMaTpHBaKOT JBa BapuaHTa H3TOTOBJICHUS JIUTOM JeTald Mpu
eIMHNYHOM ¥ MAacCOBOM TIIPOM3BOJICTBE; IMPU HEOOXOJUMOCTH TPEIUIATAlOTCS H  BHOCSTCS
HEOOXOAUMBIC U3MEHEHHS B KOHCTPYKIUIO JETAJH, C LENbI0 YIYUIICHUS €€ TEXHOIOTHYHOCTH. DTU
M3MEHEHUs JIOJDKHBI CIIOCOOCTBOBATH CBOOOJHOMY H3BJICUEHHIO MOJETHA M3 (POPMBI, yIpOIIaTh
TEXHOJIOTUIO JIUThs, 00ECHeUnBaTh CHMKEHHE MAacChl JIMTOW AETAH, MOJTYYEHHUIO KaueCTBEHHOM
OTJIMBKYU U IPYTUM TPEOOBAHUSIM TEXHOJIOTHYHOCTH JIUTHSL.

JleTanu U3roTaBIMBaIOTCS METOAAMHU JIUThSL.

B mpouecce pabotel Hag ynpaxkHeHueM Ne 3 cTyeHTy HEOOXOAUMO:

7. COCTaBUTh MAaTpUIly BbIOOpa Marepuala, U3 KOTOPOro HEOOXOIMMO H3TOTOBUTH OTJIHUBKY.
[TpoBecTu aHanu3 CBOIMCTB MaTepHalia U 1aTh OLIEHKY MO KaKIOMY U3 HHUX, B 3aBUCUMOCTHU OT
yCIIOBUM paboThl JeTalu, a 3aTeM Ha OCHOBAaHUU CPaBHEHHUS CyMMbl OaJUIOB BbIOpaTh
MPEOYTUTENbHBIN MaTepHral A1 JaHHOW OTJIMBKY;

8. TpoBecTH aHANIHM3 TEXHOJIOTHYHOCTH OTIMBKH M BHECTH IPEIJIOKEHUS 10 €€ YIYUIICHUIO U
YCTaHOBUTH OOIINE U CHEIHalIbHbIE TPeOOBaHUS K AETalH;

9. mpoBecTH aHAJIN3 BO3MOXKHBIX TIOCKOCTEH pa3zbeMa (1Ba-Tpu Bapuanta) (puc. 3.1 ¢popmoBka
¢ mopapeskoid, puc. 3.3 - GopMOBKa ¢ HCHOIB30BAaHUEM CTEp>KHEH) M yKa3aThb OCHOBHBIC
JIOCTOMHCTBA M HEJIOCTATKH KaXI0TO U3 HUX;

10. ompenenuTh parrioHaIbHOE MOJI0KEHUE OTIIMBKU B (hopMe U BHIOPATh 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 MPEIBIAYIIEM IMYHKTE, HO ISl YCIOBUI MacCOBOTO MPOU3BOJICTBA

12. BBIZENUTH MeCTa BEPOSITHOTO 00pa30BaHUS yCaJOUYHBIX PAKOBUH HIIM YCAIOUHBIX PBIXJIOT, U
MIPOU3BECTU BHIOOP MECTA, T/Ie HEOOXOUMO MPOU3BECTH YCTAHOBKY MPUOBLIIEH HA OTIIUBKY.

Puc. 3.1 JleTanp 1 BO3MOXKHBIE BAPUAHTHI INIOCKOCTEN pazbema



SR

oy

Puc. 3.4 ®opma B cbope npu MaccoBOM MPOU3BOICTBE OTIUBOK

1,2- BepXHSS U HIKHSS TTOITY(POPMBI;

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 IPUHATHI IPU PAaCCMOTPEHUHM B 3TOM cCllydae, BKIIIOUaroT Ooliee
KOHKPETHBIE BEJIMUUHBI B 3aBUCUMOCTH OT TPeOOBAHUH, NPEABABIAEMBIX K JETATH U BEIMYUHBI
KOHKPETHBIX IapamMeTpoB (Macchl, BbIXOAA FOJJHOTO, CEPUMHOCTH MPOU3BOJCTBA, U TEMIIEPATYP

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

Ot napamMeTpbel MOTryT OBITE YCTaBJICHBI B 3aBHCHMOCTH OT yCHOBI/IfI IMPOU3BOJACTBA H
TpC6OBaHHI>'I, MMPEABABIACMBIX K OTJIMBKE. I[J'IH KOHKpCTHOﬁ OTJIMBKC OHU NPCACTABJICHBI B BUJC

0a3pl JaHHBIX (Tabnuua 1)

crioco0a JINThS ¥ THIA CIUIaBa U PCIKUMOB (I)OpMI/IpOBaHI/ISI OTJINBKH

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

VYcnoBHas OTHOCHTENBH 1217 |1 |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' — TexHoIOrn4eckuii BbIX01 roHOTO (IMPOLEHT METajula, KOTOPBIN
U3PacX0/I0BaH Ha OTJIIMBKY OT MACChl )KUAKOTO METaJlIa Ha 3aJUBKY); Tsan — TEMIIEpaTypa 3aIiBKH
metaiuia; Teye — TEMIEpaTypa BEIOWBKH METaJlIA.

Pacuer anoctepropHoii BEpOATHOCTH ISl BBIOOPA paliMOHAIBHOTO COYETaHUsI CIIOCO0a JINThSI
U CILIaBa, peKUMOB (POPMUPOBAHUS OTJIMBKH IIPUBE/IEH HIKE

VC cu= 1,2%2%2* 1*]1* 1=4,8

VC ku =1,7*1*1*2*2*2=13,6

YC By =1,5%2%2*2*]*]=12

VCer =2*1*1*2%2%2=16

[To MMHMMaNbHON YCIOBHOH CTOMMOCTH, IOJYYEHHOH pacyeToM, BbIOMpaeM JUTHE U3
ceporo yyryHa. M3 o0G30pa cOCTOSIHUSI JIMTEMHOTO IMPOM3BOJCTBA MPUBEACHHOTO B TMOCOOHWH,
CJIEIyeT, 4TO Cephli UyT'yH T HauboJee 4acTo MPUMEHSETCs KaK JIMUTEHHBIN CIUIaB, UMes IIPU 3TOM
HEBBICOKYIO CTOMMOCTb.

[Tpu BbIOOpE MaTepuasa NpeArnouTeHUE CIeyeT OTAaBaTh TOMY MaTepHuaiy, KOTOPbIH yxe
MI0Ka3aJl BBICOKYIO 3KCIUTyaTallUOHHYIO HAaJIe)KHOCTh B aHAJIOTUYHBIX YCIOBUSAX paOOTHI.

[Tpennaraercss w apyroil Mero]l BbIOOpa croco0a JUThS Ha OCHOBE 0a3bl JIaHHBIX,
IPEJICTaBICHHBIX B TA0JI. 2, TJIe YUUTHIBAIOTCS KOH(DUTypaIus OTIMBKY — BHEIIHSSI U BHYTPEHHSS,
UCIIOJB3YEMBIE I OTJIMBKH CIUIABbl, CEPUMHOCTh INPOM3BOACTBA, IPOYHOCTb M CTEIEHb
MEXaHUYECKOI 00pabOTKH OTJIMBKH.

Tabmumna 2
Br16op criocoba auThs
ITapamerpsr  |MuTepBansr |M]] [ro K |JIB |JII
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)
XK - 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 MITa |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 ISl BEIOOpaA CII0co0a JIUTHSI:
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 BbIGUpPaem AnTLE B NecyaHble Gopmbl.
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