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JIner akryaauszanuu padoyeil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enb ocBoeHust TUCHUIUIUHBI (MOyJsi) «OCHOBBI KOHCTPYHMPOBAHUS JIUTHIX JETaleii»
HAy4YUTh CTYACHTA-JIUTEUIIMKA OCHOBAM KOHCTPYMPOBAHHS JIMTHIX JeTalied, HUCXOIsi U3
BO3MOXKHOCTEH JINTEHHON TEXHOJIOTHH; 1aTh MIPEICTABICHNUE O Pa3BUTHH UJIEH, 10 BOILIOIICHUS
€€ B KOHKPETHYIO KOHCTPYKIMIO; HAYYUTh YMEHHUIO CO3JaTh TEXHOJIOTMUHYIO KOHCTPYKIIHIO
OTJIMBKH (JIeTalM), aHATU3UPOBATh YCIOBUS paOOThI OTJIMBKHU U COCTABIIATh TPEOOBAHUA K HEH;
HAyYUTh CTYJEHTA IMOJB30BaThCcsi cooTBeTcTByOIMMH ['OCTamu u  yMeHHIO BBIOpATh
TEXHOJIOTHYECKHE TTapaMeTphbl U3TOTOBICHHS OTJIMBKH IIPU €€ KOHCTPYUPOBAHHH.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMsbl

Juctumumaa OCHOBBI KOHCTPYHPOBAHHUS JIUTHIX I€TalIeii BXOJUT B 4aCTh y4e€OHOTO IJI1aHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

Jns  u3ydyeHus  AWCHUIUIMHBL ~ HEOOXOAWMbl  3HaHuUA  (YMEHHMs,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

BBeneHune B HanpaBiieHUE

OCHOBBI METAJITYPru4€CKOro IPOM3BOACTBA

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

3HaHus (yMEHUs, BJIA/ICHUS), NOJyYCHHbIE IPU U3YYCHUH JAaHHOW JUCLUIUIMHBI OyAyT
HEOOXOAUMBI [Tl U3yUCHUS U CIUTLTH/TIPAKTHK:

TpexmepHOe KOHCTPYHPOBAaHUE TUTEUHBIX HOpPM

TexHoI0rNs I0BETUPHOTO JTUTHS

TexHonorus IMTENHOTO MPOU3BOACTBA

Kommnbsroreproe MoaeIMpoBaHue JINTEUHBIX ITPOLIECCOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynbpTate ocBoeHUs AUCHUIUIMHBI (MOnyiisi) «OCHOBBI KOHCTPYHPOBAHMS JIMTHIX
Jetasei» o0yJaromuiics JoKeH 001a1aTh CIeAYOIIMMI KOMIETEHIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1K-2 Crnoco0GeH KOHTPOJUPOBATH BBHIMOJHEHHE TEXHOJIOTMYECKHX IPOILECCOB M NPUHUMATH
pELIEHNUS 110 YCTPAHEHHUIO IPUYMH UX HAPYIIEHUI

[K-2.1 O6nagaet TeOpeTUYECKUMU 3HAHUSAMU OCHOB M MPAKTUYECKUMHU HAaBbIKaMU
IIPOU3BO/ICTBA JIUTHIX U3JEJINI U3 Pa3IMYHbIX MATEPHAIIOB




4. CTpyKTypa, 00b€éM U coepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT S 3adeTHhIX eauHull 180 akan. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 89 akas. yacos:
— aynutopHas — 85 akaj. 4acos;

— BHEAyJIUTOpPHAs — 4 aKaJI. 4acoB,

— caMocCTosITeNbHAs paboTa — 73,3 akaJl. 4acos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas 3 =
o | womraxTHas pabota E 3 ®dopma TeKyIero
=
5 B aKaJ. Jyacax 3} By, KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == A . P Kox
S 3 © | caMOCTOATENFHOU | yCIIeBaeMOCTH U
JHACUIHTLIAHBL 5 [ . | kommereHmun
O s g £ padoThI TIPOMEKYTOYHOM
1ab. | mpaxr. 3
Jlek. s EaH 5 g aTTecTaLH
1. lenu u 3a1a4m Kypca
Pa6ora ¢
JIUTEPATypPHBIMH U
1.1 enu u 3aga4uu Kypca u AJIEKTPOHHBIMHU
HX MECTO B CTaHOBJICHUU 0,5 2 10,3 HCTOYHHKAMH. YerHbIi onpoc TIK-2.1
WHKEeHepa -JTUTEeUIIIKa Brimonmnenue
WUHJIMBUIYaJIBHOT O
4 3a/1aHNS
PabGoTa ¢
JIUTEPATYPHBIMH U
1.2 IIpouecc
MIPOEKTUPOBAHMSL erg Llonr) JICKTPOHHAIMHU
Bp pa;;mﬂ“ ’ Hayll){ Ho 1 1 12 UCTOYHUKAMH. VYerHslii onpoc IK-2.1
Bremonaenne
TEXHUYECKOTO Mporpecca
WUHIMBUYAJIBHOT O
3a1aHKs
HWroro no pazneny 1,5 3 22,3
2. Jlurelinsle neTanu
PabGoTa ¢
JIUTEPATYPHBIMH U
N AJIEKTPOHHBIMHU .
2.1 Jlureiinple neTtany, MX YcrHBII onpoc
A ’ 0,5 0,5 4,3 HCTOYHHKAMH. poc, TIK-2.1
KJaccUpHUKAIIHS. 3ammra 13
Bremonaenne
WUHIIMBUIYAJIBHOT O
3a1aHNS
2.2 OcobeHHOCTH ul 4 PaGora c
JIOCTOMHCTBA o
JIUTEPATYPHBIMH U
CPaBHEHHIO C JPYTUMH S CKTDOHHAIMI
BUJAMU HM3TOTOBJICHUS P VYerHbii onpoc,
o N 0,5 2 2 HCTOYHHKAMH. T1IK-2.1
U3ACTUN (KOBKOH, BAITIONHCHNC 3anura 13
IITAaMIIOBKOMH, CBapKoOW,
. . WHIVNBUIYAIEHOT O
XOJIOJTHOM 00paboTKOI, Sanamms
MOPOILIKOBOM
Hroro no pazaeny 1 2,5 6,3

3. HoBrle n3nenus




Pa6Gora ¢
JIUTEPATYPHBIMH U

3.1 HoBble u3genuss U uX ANIEKTPOHHBIMHU .
VYeTHbIi omnpoc,
BJIMSIHUC Ha  Pa3BUTHE 1 2 4 HUCTOYHUKAMH. sammta U3 TK-2.1
TPEATPHUSITHUS. Brimontenune
VMHIUBHIYATBHOT O
4 3a1aHus
. Pabora ¢
3.2 TUOUYHBIHA UK )KU3HA
JIUTEPATyPHBIMHU U
U3eNuss K DKOHOMUKA
CO37aHUS HOBOTO W3JIEIHS PJICKTPOHHBIMH VYcTHBIH ompoc
’ 0,5 0,5 1 HCTOYHHKAMH. poc, TIK-2.1
WHXCHEpHAs JIeITebHOCTh 3amura 13
Brmonnenue
NpA  CO3JAaHMHM  HOBOTO
VMHIUBHIYAITBHOT O
U3JIEIIHS.
3a1aHus
Hroro no paszueny 1,5 2,5 5
4, TeXHOJIIOTHYHOCTh
KOHCTPYKITHH.
Pabora ¢
4.1 O6nacTd TpPOSBICHUS JIUTEPATYPHBIMH U
TEXHOJIOIMYHOCTH. AIIEKTPOHHBIMHU .
VYceTHbIi omnpoc,
OCHOBHEBIE [TOKAa3aTeNH 2 2 4 HCTOYHHKAMHU. TIK-2.1
3ammra 13
TEXHOJIOIMYHOCTH Brinonnenue
KOHCTPYKI[HH. WH/IBUIYaIBHOT O
3a1aHus
Pa6ora ¢
JUTEPATyPHBIMHU U
4.2 Knaccudukarms JIEKTPOHHBIMU .
VYcrHbIH ompoc,
OTIMBOK IO  Ipynmnam 2 4 5 UCTOYHUKAMH. IK-2.1
3amura 13
CJIOKHOCTH. 4 Brionnenue
UHMBUIYAJIBHOT O
3a1aHus
4.3 TpeboBanus K
OTIMBKaM - o0mme U Pabora ¢
CIeraIbHbIE. JIUTEPATYPHBIMH U
DKCITyaTalMOHHbIE JIIEKTPOHHBIMH .

. VYeTHblii onpoc,
CBOMCTBA OTIIMBOK M UX 2 2 3,2 HUCTOYHHUKAMH. sanmra U3 TIK-2.1
CBSI3b C KOHCTPYHPOBaHHEM Brinonnenue
u BBIOOpOM WH/IMBUAYAIBHOT O
TEXHOJIOTHYECKOTO 3a1aHus
croco0a M3rOTOBJICHMSI.

Hroro no pazneny 6 8 12,2
5. Marepuanst IS
HU3TOTOBJIEHHUS U3 IEIIHI
Pabora ¢
51 CpaBHUTEIbHAS
JIUTEPATYPHBIMH U
XapakTepUCTHKA HUX IO
JIIEKTPOHHBIMH .
¢busnyeckuM u VYeTHblii onpoc,
. 2 4 1 HCTOYHUKAMH. TIK-2.1
MEXaHHYECKUM CBOMCTBaM. 3amura 13
Brimonnenue
VY nenvHbIE MOKa3aTenu
. WHIMBUAYAIBHOT O
CBOWCTB MaTepUaJIOB.
4 3aJaHus
Pabora ¢
. JIUTEPATYPHBIMU U
52 Mophonornueckuit Paryp
MOIXO0]I npu BBIOOpE IICKTPOHHBIMH YcTHBII onpoc
P P 2 4 1 HCTOYHHKAMH. poc, TIK-2.1
Marepuaia s 3amura 13
Brimonnenue
HU3TOTOBJIEHUS OTIIMBKH.
HUHUBUYATIBHOT O
3aaHus
HWroro no pazneny 4 8 2
6. TeXHOIIOTHYHOCTh

KOHCTPYKIHH OTJIMBKH




6.1 H3menenuss B (opme

OTJIUBKHU c y4eToM
0COOEHHOCTEH  JINTEHHOM
TEXHOJIOTHH.
Komncr OBaHHUE
pyHp Pa6ora ¢
OTJIUBKHU c y4eTOM
JIUTEPATyPHBIMHU U
TOYHOCTH i
3JIEKTPOHHBIMHU .
HIEPOXOBATOCTH YcTHBIH ompoc,
2 4 1 HCTOYHHKAMH. TIK-2.1
MTOBEPXHOCTH. Bazur 3anura 13
BrmonaeHnne
JIAHHBIX, JIOITYCKH,
WH/IMBUYAIBHOT O
MOCA/IKH, Pa3MEPHBIC LICIIH.
3ajaHHS
TouHOCTE u
HIEPOXOBATOCTh
MOBEPXHOCTH OTJIUBKH H
MyTH UX JOCTIKCHHS TPH
Pa3NIUYHbIX
6.2 Bausaue TOYHOCTH
- Pabora ¢
OTJIMBKHU Ha €€ CTOMMOCTD U
JIUTEPATYPHBIMH U
Ha  TOTOBOE H3JeIne,
KOHCTPYMPOBaHHE OTIMBKHU PJICKTPOHHEIMHU YCTHEIN ompoc
pyHp N 2 4 1 HCTOYHUKAMH. poc, TIK-2.1
C  OCTETHYECKOM  TOYKHU 3anura 13
Brimonnenue
3penusa. KoHcrpyupoBanue
o WH/IUBUAYAILHOT O
OTIIMBOK H  JHUTEHHas
3aIaHMs
TEXHOJIOTHSI.
Wroro no paspeny 4 8 2
7. UYeprexx OTIMBKA U €r0
OTJINYHE oT yeprexa
00pabOTaHHOM JeTaNN.
7.1 OCHOBHEIE
Pabora ¢
KOHCTPYKTHBHBIC
JIUTEPATYPHBIMH U
3JIEMEHTEI OTIIMBOK C TOYKH
3PCHUS TEXHOJOTHYHOCTHU JICKTPOHHEIMHU VYCTHEIN ompoc
KI())HCT KIIUH:  TOJIIIHAHEI 4 6 0.5 HCTOUHHKAMIL. 3aImTa I/% ’ TK-2.1
py ) Brinonnenue
CTEHOK OTJIIMBKM H HX
. WH/IBUIYAIBHOT O
BIMSHME Ha  CBOICTBa
3a1aHKs
OTJIUBKH
7.2  TommuHB  CTEHOK
OTJIMBKMA ¥ WX BIWSHHAE Ha
CBOMCTBA OTJIMBKH, Pabora ¢
MEePEXO/ibl TOJIINH CTEHOK JIUTEPATYPHBIMH U
OTJIMBOK U  COTPSDKEHHS AJIEKTPOHHBIMHU .
VYerHbli onpoc,
CTEHOK, MOJIOCTH B 3 4 0,5 HUCTOYHHUKAMH. TIK-2.1
3anuTa 13
OTJIMBKaXx, Brimonnenue
o0OpabaTbiBaeMbIe WH/IBUAYAIBHOT O
MOBEPXHOCTH, OpeOpeHue, 3aaHus
OTOYPTOBKH, IIATHKH,
OOOBIIITKK, TPAHCIIOPTHBIE
PabGoTa ¢
JIUTEPATYyPHBIMH U
AJIEKTPOHHBIMHU .
7.3 OrtBepcTus #  HX YcrHBII onpoc
P 0,5 2,5 0,5 HCTOYHHKAMH. poc, TIK-2.1
BBITIOJIHEHHE B OTJIMBKAX. 3anura 13
Bremonaenne
WHIIMBUYAJIBHOT O
3a1aHNS
HWroro no pazneny 7,5 12,5 1,5
8. Mepbl NPOTUB MOSIBJICHUS
YCaJO4YHbIX PAKOBHH
Pabora ¢
JIATEPATYPHLIMH 1
8.1 IMpuHIUIEL patyp
OJJHOBPEMEHHOT'O " JICKTPOHHAIMHU VCTHEIN ompoc
P 1 1 0,5 HUCTOYHHUKAMH. poc, TIK-2.1
HAaIpaBJIEHHOTO 3amura 13
Brmmonnenue
3aTBEP/ICBAHMS.

UHIAWBUAYAJIBHOT O
3aJlaHus




8.2 Mepornpusrus B

Pa6Gora ¢
JIUTEPATYPHBIMH U

KOHCTPYKLUU o DJICKTPOHHBIMH VYerHbI onpoc
0,5 0,5 0,5 HCTOYHHUKAMH. ’ TIK-2.1
CHIKEHHMIO  BHYTPEHHMX BAITIOHEHNE 3amura 13
HaNpsHKEHUH B OTJIMBKE. HHHBUTYATBHOT O
3aaHus
Pabora ¢
8.3 Hpyrue MepEI JIMTEePaTYPHBIMH H
KOHCTPYHUPOBAHHUS o JIIEKTPOHHBIMHU Verubit ompoc
MPEJO0TBPAIICHUIO 0,5 0,5 0,5 HUCTOYHUKAMH. ’ IK-2.1
HOsIBIICHNST  Te(DEeKTOB B Brimonnenne samra 13
OTJIMBKE. VMHIUBHIYAITBHOT O
3aaHus
8.4 TluraHuwe OTIMBKH U
TEXHOJIOTHYECKHUE Pabora ¢
MPUIMYCKU U HAITyCKH. 30Ha
NCHCTBUS  TPUOBUTH U HP;?I)( :;};21}111211\:41;1“
omnpeeneHs qucia 1 1 05 CTOTHHKAMIL VYceTHblii ompoc, K21
npuObUIell Ha  OTJIMBKE. BALIONHCHNE 3amuTa 13
Mecra 3axonakvBaHUS H HEHEBEIYaTEHOT O
MOATOTOBKA ITOBEPXHOCTH sanamms
XOJIOIMIIEHUKOB nepen
YCTaHOBKOM.
Hroro no pazaeny 3 3 2
9. BrIOOp MOJIOKEHHUS OTIIUBKU B
(¢opMe U IJIOCKOCTH pa3zbeMa
JIUTOW Jie"TaJlu.
Pabora ¢
JATEPaTypPHBIMU U
9.1 OcHoBHblE mpaBUIIa 3JIEKTPOHHBIMHU VerHii onpoc
BbIOOpa [IOJIOKEHUS 0,5 0,5 2 HUCTOYHHUKAMH. ’ TIK-2.1
OTJIMBKH B (hopme. Brimonnenue sampra M3
MHIUBHIYAJIBHOT O
3aJaHus
9.2 Beibop miockocTu PaGora ¢
pa3bema, OCHOBHEBIE HTEPATYPHBIMH 1
MOJNIOKEHUSI 10 BBIOOPY AMEKTPOHHEMH 5
TUIOCKOCTH pa3bema, 05 05 2 HCTOUHIKAMIL YcTHBIH ompoc, K21
3aBHCUMOCTh BbIOOpa ' ' BAITIOJHEHNE 3ammra U3
MIOCKOCTH  pasbeMa  OT HEBIYATBHOT O
CEepUIHOCTH M TEXHOJIOTHH I
W3TOTOBJICHUSI OTIIMBKH.
Hroro no pazneny 1 1 4
10. TexHONOTHYECKHE YKa3aHUS
MIPY IPOCKTUPOBAHUHU
Pabora c
JIUTEPATYPHBIMHU U
10.1 Kmacc  TouyHOCTH AIEKTPOHHBIME V eTHBI OIDOC
OTJIUBKM, TMPUIYCKH Ha 0,5 0,5 2 HCTOYHUKAMU. poc, TK-2.1
MEXaHUUYECKYIO 00paboTKy BeimosHeHne saupara U3
HUHUBUAYATIBHOT O
3aIaHusI
Pabora ¢
JUTEPaTyPHBIMU U
10.2 CtepxHM U MX 3HAKH, JIEKTPOHHBIMU VeTHbIi ompoc
KpeIuieHne CTEpIKHEH. 0,5 0,5 2 HCTOYHHKAMH. ’ TIK-2.1
Pacuers! 3HaKOB cTepKHEN. Boimonnenue samra M3
AHIUBHIYAIBHOT O
3aJaHus
Hroro no pazneny 1 1 4

11. OcobeHHocTu
KOHCTPYHPOBAHHUS OTJIUBOK,
nonyqaeMbe CliCHuaJIbHBIMU

crioco0amMu.




Pa6Gora ¢
JIUTEPATYPHBIMH U

111 OcobenHocTH 3JIEKTPOHHBIMU .
VYeTHbIi omnpoc,
KOHCTPYHPOBaHUS 0,5 0,5 2 HUCTOYHUKAMH. TK-2.1
3amura 13
KOKHJIBHBIX OTJIUBOK. Brimonaenne
VMHIUBHIYATBHOT O
3aaHus
Pabora ¢
JIUTEPATyPHBIMHU U
11.2 OcobeHHocTH JIEKTPOHHBIMU .
VYcTHBIH ompoc,
KOHCTPYUPOBAHUS OTIMBOK 0,5 0,5 2 UCTOYHUKAMU. IK-2.1
3anura 13
pU 000JI0YKOBOM JIMTHE Brimonnenne
VMHIUBHIYAITBHOT O
3aaHus
Pabora ¢
JUTEPaTypHLIMU U
11.3 OcobeHHoCTH paryp
OTIMBOK IIPU JIUThE IO DJICKTPOHHBIMH VYcrHbli onpoc
0,5 0,5 2 HMCTOYHHUKAMH. ’ TIK-2.1
JABJICHUEM W  HHU3KOM 3amura 13
Brinonnenue
JIaBJICHUH
MHIUBHIYAJIBHOT O
3a/1aHUs
Pabora ¢
JATEPaTypPHBIMU U
114 OcobeHHOCTH 3JIEKTPOHHBIMHU .
VYeTHbIi omnpoc,
LEHTPOOEKHO-TTUTHIX 0,5 2 HUCTOYHHUKAMH. TIK-2.1
3ammra 13
OTIIMBOK Brimonnenne
UHMBUIYATBHOT O
3aIaHus
Hroro no pazaeny 2 1,5 8
12. CapHO-JIUThIE KOHCTPYKIIUH
Pabora ¢
JUTEPaTypPHBIMU U
AIIEKTPOHHBIMHU .
12.1 3ameHa JIUTHIX P YcTHBIH orpoc,
KOHCTPYKIMI CBaApHBIMU 2 HCTOTHHUKAMH. samura 13 TK-2.1
Py p ’ Brinmonnenue
MHIVBHIYAJIBHOT O
3a/1aHNUs
Pabora ¢
12.2 IIpumenenue JIUTEPATypPHBIMU U
KOMOWHHPOBaHHBIX SNIEKTPOHHBIMHU .
. VYerHblii onpoc,
KOHCTPYKIUH. VYcnosus 1,5 2 HCTOYHUKAMU. TK-2.1
3ammra 13
CBapHBaHUSA YYT'YHHBIX BrimosaeHne
OTJIMBOK. UHANBUAYAJIIBHOT O
3aaHusI
Wroro no pazneny 1,5 4
13. Dx3amen
ITogroroBka k o
13.1 Dk3amen A YCTHBII K3aMeH IK-2.1
cllaue 9K3aMeHa
Uroro no pazneny
Hroro 3a cemectp 34 51 73,3 DK3aMeH
Wrtoro nmo auciuiiinge 34 51 73,3 JK3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jus  peann3aluu  NPEelyCMOTPEHHBIX BHUIOB  y4eOHOM paboTel B KadyecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B MpENofaBaHUM JUCHMILUIMHBI «OCHOBBI KOHCTPYMPOBAHUS
JUTBIX ACTAIEH» UCIIONB3YIOTCA TPaJULMOHHAS U MOLYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

B xon1e 00yueHus HCTIONB3YIOTCS CIEAYIOUINE TEXHOIOTHHA U METOIUKU:

1. TpaguiuonHsle 0Opa3oBaTENbHbIE TEXHOJOTUHM OPUEHTUPYIOTCS Ha OPraHU3alUIo
00pa30BaTeNIbHOTO  IIpollecca, MPEANOJararmllyl0 OpSIMYK TPaHCIALMIO 3HAHUU  OT
npenoAaBaresiss K CTyJeHTY (MIPEeUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-HILTIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

@®opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

Wudopmanmonnas JeKuuMs — TOCIENOBAaTEIIbHOE HW3J0KEHHWE Marepuana B
JTUCIUIUIMHAPHON JIOTHKE, OCYLIECTBISIEMOE MPEUMYIIECTBEHHO BEpOaNbHBIMU CpPEACTBAMU
(MOHOJIOT TIperoaaBaTes).

[IpakTHueckoe 3aHsTHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB 10
IPEJIOKEHHOMY aIrOPUTMY.

2. Texnonoruu npoOIEMHOr0 OOy4YeHHs] — OpraHHu3aIys 00pa30BaTEIBLHOTO IMpoliecca,
KOTOpas MpEeIosaraeT MmocTaHOBKY MPOOJEMHBIX BOIPOCOB, CO3JaHHE YUEOHBIX MPOOIEMHBIX
CUTYaIUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIbHOM AEITETbHOCTH CTYICHTOB.

®opMbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpoGnemHas nekuusi — U3JIOKEHHE MaTepuana, MpeArnoarampiee MOCTaHOBKY
npoOJeMHBIX M JUCKYCCHOHHBIX BOIPOCOB, OCBEIIEHHE pPA3JIMYHBIX HAYYHBIX ITOIXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISIMH HWHTEPIPETAMH HW3Y4aeMOTo
MaTepuaia.

[IpakTuueckoe 3aHATHE B (QopMe MNpPaKTUKyMa — OpraHuzanus y4eOHOH paboThl,
HalpaBlIeHHAs Ha PEIICHHE KOMIUICKCHOW yUeOHO-TIO3HABATEIILHON 3a7adu, TpeOyromeld or
CTyJI€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. lHTEepakTHBHBIE TEXHOJIOTUN — OpTaHM3alUsl 00pa3oBaTEIBLHOIO MpoIecca, KoTopas
IperonaraeT akTUBHOE ¥ HEJIMHEHHOE B3auMO/IeHCTBHE BCEX YUACTHUKOB, JOCTHKEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO [UIsi HUX oOpa3oBareiabHOro pesyibTara. Hapsgy co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM ~ Takoro poja MNPUHLMI  MHTEPAKTUBHOCTHU
IpOCJIEKUBAaeTCI B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa3oBaTENbHBIX  TEXHOJOIHH.
WHTEepakTHBHOCTH MOJPa3yMeBaeT CyObEKT-CyObEKTHBIE OTHOLIEHUS B X0/1e 00pa30BaTeIbHOTO
npolecca u, Kak cieJIcTBUue, pOpMUPOBAHUE caMOpa3BUBaroIIelcs HHPOPMALIMOHHO-PECYPCHOM
CpenBl.

@®opMbl yuyeOHBIX 3aHATUH C UCHOJIb30BAHUEM CHEIMAIM3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBSI3M» — JIEKIMA—TIPOBOKALUS (M3JI0OXKEHUE MaTepuana C 3apaHee
3arIaHUPOBAHHBIMU omuoKamu), nekuus-oecena, JeKUUS-AUCKYCCHUS, JeKIus-
npecckoHdepeHIus.

CeMuHap-IucKyccHsl — KOJUIEKTUBHOE OOCYXKJIEHHE KaKoro-imbo CIIOPHOTO BOIPOCa,
po0JIeMbl, BBISIBJICHUE MHEHHH B rpymIe (MEeXIpyIIIOBOM 1UaJIoT, AMCKYCCHS KaK CIIOP-THAaJIOrT).

4. upopmaiiioHHO-KOMMYHHKAIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH — OpraHU3alus
00pa30BaTeNLHOTO MPOIEcca, OCHOBAHHAS Ha MPUMEHEHHUH CIIEMATU3UPOBAHHBIX TPOrPAMMHBIX
Cpell U TEXHUYECKHUX CPEACTB pabOThHI ¢ UH(POpMALIUEH.

@®opMbl y4eOHBIX 3aHIATUH C HMCIIOJIB30BAaHMEM HH(POPMAIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHIA:

JlekuMs-Bu3yanu3anusl — H3JI0KEHUE COJEp)KaHHUs CONPOBOXKIACTCA Mpe3eHTalen
(meMoHCTpaImel y9eOHbIX MaTepHasoB, MPEICTABICHHBIX B PA3INYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUUECKUX, ayHO- U BUIEOMATEPHAIIOB).



CamocrosrenbHas paboTa CTYACHTOB CTUMYJIHPYET CTYACHTOB K CAMOCTOSTENIEHON MPOpadoTKe
TEM B IIPOLIECCE MOATOTOBKU K KOHTPOJIBHBIM PabOTaM, HHIMBUAYAIbHBIM 3a/1aHUSIM, 3a4ETy

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4yalommxcst
[IpencrasneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHHs IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. TronsieB, A.B. OCHOBBI KOHCTPYHPOBaHHUsI JeTayiel MaluH. JIuTeie neranu : ydeOHoe
nocobue / A.B. TronsieB. — 2-e uz ., ucnp. u pon. — Cankrt-IlerepOypr : Jlans, 2013. — 192 c.
— ISBN 978-5-8114-1513-7. — Tekcr : snexktpoHHblii // JIaHb © 3JEKTPOHHO-OHMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/30429  (nara oopamienus: 01.02.2023). — Pexxum
JOCTyMa: AJig aBTOPH3. MOJIb30BaTENCH.

2. [TpoekTrpoBaHUE TEXHOJIOTHYECKUX TIPOIECCOB MAITUHOCTPOUTEITHHBIX TIPOU3BOJICTB !
yueonuk / B.A. Tumupsizes, A.I'. Cxuptnanze, H.I1. Conupimikun, C.WU. JImutpues. — CaHKT-
[etepOypr : Jlaun, 2014. — 384 ¢. — ISBN 978-5-8114-1629-5. — Texkcr : anexkrponusiii // Jlanb
. 2JeKTpoHHO-OMOaMoreynas cucrema. — URL: https://e.lanbook.com/book/50682  (mata
obpamenus: 01.02.2023). — Pesxum goctymna: /it aBTOPU3. [OJIb30BATEICH.

0) JlonostHuTeIbHAS JIUTEPATYpA:

1. OcHOBBI KOHCTPYHPOBAHHUS JIUTHIX JeTasei: yueonoe mocodue / A. ®@. Mussies ; MI'TY,
ka. DMuJIIIL. - Marautoropck, 2009. - 263 c. : wi., cxemsl, TabII.

2. I'padpuyeckne  u300pakeHHs  HEKOTOPBIX  MPHUHLUIIOB  PALMOHAIBHOTO
KOHCTPYHUPOBAHHUS B MallIMHOCTPOCHUH | yueOHoe nocooue / B.H. Kpyros, F0.M. 3ybapes, I1.B.
Hemunosud [u 1p.]. — 2-e 3., crep. — Cankr-IlerepOypr : JIans, 2018. — 204 c. — ISBN 978-
5-8114-1128 — Tekcr : anekTpoHHbIit // JlaHb : anekTpoHHO-OMOIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/104950 (mara o6parenus: 01.02.2023). — Pexxum moctyma: st
aBTOPU3. N10JIb30BATEIIECH.

B) MeToauyeckue ykazaHus:
MeTtoaudeckue yka3zaHusl JJIs BBITIOJHEHHS MPAKTHUYECKUX PabOT M MHIUBUAYAIBHOTO
3alaHUA IPUBCACHBI B ITPUIIOKCHUN 3

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnneyenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpovHO
Professional

7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOUHO

MS Off_lce 2003 Ne 135 o1 17.09.2007 06eccpovHO
Professional

FAR Manager cBoOOHO pacnpocTtpansemoe [10 OeCcCpOUHO



https://e.lanbook.com/book/30429
https://e.lanbook.com/book/50682
https://e.lanbook.com/book/104950

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
Apxus Hay4HBIX JKypHAaJIOB
«HanmoHaIbHBIN snekrponHo-|https://archive.neicon.ru/xmlui/
“HGOPMAIMOHHEIN KoHmopumymy (HII
Mexnaynaponnasi  pedepaTtuBHas H
HOJIHOTEKCTOBas  crpaBouHas  Oasalhttps://www.nature.com/siteindex
JAHHBIX HAaYYHBIX H3JaHuii «Springer
Mesxcnynaponnas .6a3a http://link.springer.com/
MOJIHOTEKCTOBBIX JKYPHAJIOB Springer
VYHuBepcuterckas  MHGOPMAIIMOHHAS . .
https://uisrussia.msu.ru
cuctema POCCHSI 5
DNEKTPOHHBIE PECYpPChl OMOIMOTEKH .
https://magtu.informsystema.ru/Marc.html?locale=ru
MI'TVY nm. I'.'1. HocoBa e 5 Y
Poccuiickas TocynapeTsentasy e avvw. rsl.ru/ru/4readers/catalogues/
ouobmnoreka. Karamoru
denepanpHOE roCyJ1IapCTBEHHOE
O0DKETHOE yupexaenue|URL: http://www1.fips.ru/
«DenepabHbINA HHCTUTYT

Nudopmanmonnas cucrema - EmuHoe
OKHO J0CTyma K HWH(OOPMAIMOHHBIM

URL: http://window.edu.ru/

[TouckoBas cuctema Axanemus Google
(Google Scholar)

URL: https://scholar.google.ru/

HannonaneHas nH(pOPMaLOHHO-
aHaJIMTUYECKas cucreMa — Poccniickuii
MHJIEKC Hay4HOI'O LUTHPOBAHUS

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

OnexkTpoHHass 0a3za TMEPHOAMYECKHUX
u3nanuii  East  View Information

https://dlib.eastview.com/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
MatepuanbHO-TeXHUYECKOE 00ecrieueHre IMCIUIUTMHBI BKITIOYAET:

1. Yuebnas ayauropus Ui IpOBEACHUS 3aHATUH JIEKIIMOHHOIO TUIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION AayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOM nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTOpus U IPOBEICHHS IPAKTUIECKUX 3aHATHIH OCHAIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayauTopus AJs TPYNIOBBIX U MHIMBHIYaJIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeUaIM3UPOBAaHHON MeOebIo.

4. ITomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemenue s XpaHeHHS M HPOPHIAKTHUECKOTo OOCIYKUBaHHUS Yy4eOHOro
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMU JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu Ui XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



Ipuioxkenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

[To mucuunnuHe «OCHOBBI KOHCTPYHPOBAHUS JUTHIX JeTalieil» MpeaycMOTpeHa ayJuTopHas U
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AyIuTOpHAs CaMOCTOsITeNIbHAS paboTa CTYACHTOB MPEAIOJaraeT BHIIIOTHEHNUE MHINBH Ty IbHBIX
3aJJaHu} Ha IPAKTUYECKUX 3aHATUSAX.

BOl'[pOCLI AJIA IPOBEACHUS OIIpoca oﬁyqammnxcm

1.  Illenu m 3ajauu Kypca U UX MECTO B CTAHOBJICHUU MH)KEHEpPA - JTUTEHUIIUKA.

[Tporniecc MpOEKTUPOBAHUS, €TO POJIb B PA3BUTUN HAYYHO-TEXHUYECKOTO IPOrpecca.

3. JluteiiHble netanu, MX Kiaccu(UKaus, 0COOEHHOCTH M JIOCTOMHCTBA IO CPAaBHEHUIO C
JIpYTMMHM BHUJAMH W3TOTOBJIEHUS M3/AEIUN (KOBKOM, IITAMIIOBKOM, CBapKOW, XOJIOJHOU
00paboTKOi1, MOPOIIKOBON METAJLTYypruei u 1ip.).

4.  HoBble u3genus u UX BIUSHUE HA Pa3BUTHE MPEIIPUSATHS.

TUNUYHBIA UK KU3HU U3ENUs U DKOHOMHUKA CO3JaHUSI HOBOTO M3JENus, HH)KEHEpHAs

JeSITeIbHOCTD MPH CO3/IaHUHM HOBOT'O M3EIIHSL.

6 TeXHOMOrMYHOCTh KOHCTPYKIIUU.

7 OO6nacTv POSIBIICHUS TEXHOJIOTUYHOCTH.

8.  OcHoBHbIE MOKA3aTeNIM TEXHOJIOTMYHOCTHA KOHCTPYKITUH.

9. Kiaccuduxanus OTIMBOK MO TPYIIIAM CIOKHOCTH.

10. TpebOoBaHMs K OTJIMBKAM - OOIITHE U CHIEIUATbHBIC.

11. DxcmmyaTallMOHHBIE CBOMCTBA OTIMBOK U MX CBSI3b C KOHCTPYHPOBAHUEM U BHIOOPOM
TEXHOJIOTUYECKOr0 CI1oco0a N3roTOBJICHHUS.

12.  Matepuainsl 1Jis1 U3TOTOBJICHUS U3ICTUI U MX 00IIas XapaKTepUCTHKA.

13. CpaBHuTenbHAs XapaKTEPUCTHUKA UX MO (PU3NYECKUM U MEXaHUYECKHM CBOMCTBaM.

14. VYnenwpHbIEC MOKa3aTEIN CBOMCTB MaTEPHAIIOB.

15.  Mopdodonoruueckuit moaxo/ Npu BbIOOpE MaTepuaia Uil U3TOTOBICHHS OTIUBKU.

16. TeXHOIOTUYHOCTH KOHCTPYKIIUH OTIIUBKH.

17. U3menenus B popMe OTIIMBKH C YIETOM OCOOCHHOCTEH JTUTEHHOM TEXHOIOTHH.

18. KoHcTpynpoBaHHE OTIUBKY C YI€TOM TOYHOCTH U IIIEPOXOBATOCTH IMOBEPXHOCTH.

19. ba3bl naHHBIX, JONYCKHU, OCA/IKH, Pa3MEPHbIE LIEIH.

20. TouHOCTH M MIEPOXOBATOCTH TOBEPXHOCTH OTJIMBKU U ITYTH UX JOCTHKEHUS TTPH
Pa3INYHBIX TEXHOJOTMUYECKUX Mpolieccax.

21. BimsHUE TOYHOCTH OTJIMBKU Ha €€ CTOMMOCTh U Ha TOTOBOE M3/IeIHe, KOHCTPYHPOBAHNE
OTJIMBKH C 3CTETUYECKOM TOUKU 3pEHUSI.

22. KoHcTpyHMpoBaHWE OTIIMBOK M JTUTEHHAS TEXHOJIOTHSI.

23. UepTexx OTIIMBKH U €ro OTJIMYME OT yepTexa 00paboTaHHON AeTalH.

24.  OcHOBHBIE KOHCTPYKTHBHBIE DJIEMEHTHI OTJIMBOK C TOYKH 3PEHUST TEXHOJIOTHYHOCTH
KOHCTPYKLIMU: TOJIIMHBI CTEHOK OTJIMBKHU M UX BIMSHHUE Ha CBOMCTBA OTJIMBKH, EPEXObI
TOJIIIMH CTEHOK OTJIMBOK M COTIPSDKEHUS CTEHOK, TTOJIOCTH B OTIIUBKAX, 00padaTbiBacMble
MOBEPXHOCTH, OpeOpeHue, 0OTOYPTOBKH, TUIATUKH, OOOBIIIKY, TPAHCIIOPTHBIS
IpUCIOCOOTICHHUS.

25. OrtBepcTHs M UX BBITIOJTHEHUE B OTIIMBKAX.

26. Mepbl IPOTUB MOSBICHUS YCATOYHBIX PAKOBUH.

27. TlpuHIHMITEI OTHOBPEMEHHOTO W HAIPABJICHHOTO 3aTBEPICBAHMS.

28. MeponpusTus B KOHCTPYKIIMU MO CHIYKEHHIO BHYTPEHHUX HAIPSDKEHUH B OTIIMBKE.

29. Jlpyrue Mepsl KOHCTPYHUPOBAHHUSI IO MPEIOTBPAICHHIO MMOSBICHUS 1e()EKTOB B OTIIHBKE.

30. BrbIOOp MoI0KEHUs OTIIMBKU B ()OPME U TUIOCKOCTH pa3beMa JINTOU JAETaH.
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OcHOBHBIE TIpaBUIIa BEIOOpA MOJI0KEHUS OTJIMBKH B (hopMe.

Bei6op miiockocTu pazbeMa, OCHOBHBIE IMOJOXKEHHS MO BBIOOPY IUIOCKOCTH pa3zbema,
3aBHCHUMOCTH BBIOOpA IUIOCKOCTH pa3beMa OT CEPHUMHOCTH M TEXHOJIOTUU M3TOTOBIICHHS
OTJIUBKH.

TexHosornueckue ykasaHus Ipy IPOCKTUPOBAHUM JIMTEHHON TEXHOJIOTUU.

Kiacc TOYHOCTH OTJIMBKH, IPUITYCKH Ha MEXaHUYECKYIO 00pa0OTKyY, CTEpKHU U UX 3HAKH,
KpEILJICHUE CTEPKHEH.

Pacudersl 3HaKOB CTEpIKHEH.

[TpyHIMIIBI OTHOBPEMEHHOTO U HAIPABJIEHHOTO 3aTBEPCBAHUS.

[TuTanue OTIIMBKYU M TEXHOJOTHYECKHE MPUITYCKU U HAITYCKH.

30Ha JeicTBUs NPUOBUTH U ONpeeNICHHS YKcia MpUObLIeH Ha OTIIMBKE.

Mecta 3axo0y1aXuBaHus ¥ MOATOTOBKA MTOBEPXHOCTH XOJOIUIBLHUKOB Mepes] YCTAaHOBKOH.
Oco0eHHOCTH KOHCTPYHPOBAHUS OTIUBOK, IMOJTYIaeMbIX CHEIUAIBHBIMU CIIOCO0aMHU.
Oco0eHHOCTH KOHCTPYHUPOBAaHUS KOKUIBHBIX OTIMBOK.

Oco0eHHOCTH KOHCTPYHPOBAHUS OTIUBOK MPU 000JIOYKOBOM JIUTHE.

Oco0eHHOCTH OTIIMBOK MPU JIUTHE MO JAaBICHUEM U HU3KOM JaBJICHUU.

Oco6eHHOCTH IEHTPOOEIKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIUH.

3aMeHa JIMTHIX KOHCTPYKLIUNA CBapHBIMHU.

[TpumeHeHre KOMOMHUPOBAHHBIX KOHCTPYKITHIA.

VYcnoBus cBapuBaHUS UyT'YHHBIX OTJIMBOK.

KpaTtkass xapakrtepucThka METOAOB OOpabOTKM METaUIOB JaBJICHHEM U O00JacTH
MCIIOJIb30BaHUs IPOAYKIIMH, TPOU3BOIUMON KaKIbIM METOJIOM

OcHOBHBIE TTOKA3aTENN TEXHOJIOTMYHOCTU KOHCTPYKIIUU

O6nactu npUMEHEHUS PyYHOU (POPMOBKH M €€ OCHOBHBIE JIOCTOMHCTBA

CpaBHeHHE MEXaHUYECKHX CBOICTB OTJIMBOK, CBAPHBIX U3ACTUI U TMOKOBOK

OO61mue TpeOoBaHMS K JINTOU JIeTaJIN

JlocronHCTBa MAalIMHHOW M aBTOMAaTH3UPOBaHHOW (OpMOBKM U 00JacTH OTIUBOK,
M3TOTaBIMBAEMBIX ATUM CIIOCOOOM

Yo Takoe TEXHOJOTUYHOCTh U3/IENHUS U B KAKUX 00JIaCTAX OHA MPOSBIAETCS
CrenuanbHbie TPEOOBAHUS K JTUTOU JI€TATH

CyIHOCTB JUThSI O] JaBJICHUEM, U KaKue OTIMBKU MO>KHO M3TOTaBINBATh 3TUM CIIOCOOOM
CpaBHeHuE MaTepHaJIOB 10 UX MEXaHUYECKON POYHOCTH

BnusiHue cepuiiHOCTH TPOM3BOJCTBA U3AEIUN HA CTOMMOCTD

CymHOCT, JHUTHS MO BBHIUIABISEMBIM MOJENSIM; MaTepuaibl M HOMEHKJIATypa,
WCIIOJIb3YEMBIE B ’TOM  BH/JIE JIUTBHS.

Martpuua Beibopa MaTepuaia s oOTIuBKHU. Kakue cBolicTBa MaTepHaioB pacCMaTPUBAIOTCS
IIPU 3TOM.

CpaBHeHue crioco00B U3rOTOBJICHHUS A€TaJIeH 0 BO3MOKHOCTH MOJTyYEHUS ITTMHHBIX OaJIoK
U TUTUT U TI0 BO3MOKHOCTH MOJYYEHHUS CIIOKHBIX pEOPUCTHIX Y3JI0B

CpaBHeHHE MaTepUaJIOB MO WX IJIOTHOCTH U TEMIEpaType IUIaBICHUS

CyIHOCTB JIUThS B KOKUJIb; 00J1aCTh MPUMEHEHHS M HOMEHKJIATypa OTIMBOK.

CyIIHOCTh METO/a U3TOTOBJIEHHUS IETAJIEH IITAMIIOBKON U CPAaBHEHHUE €0 C KOBKOMH
MeTtannoeMKoCTh U3AENUs U €€ pa3HOBUIHOCTU. METaI0EMKOCTh YYyT'YHHBIX U CTAJIbHBIX
OTJIUBOK

CymHOCTh IEHTPOOEKHOT0 JTUThS U HOMEHKIIATypa U3/1EJHi, MOIy4aeMbIX ’TUM CIIOCOOOM
Martpuua Bei60pa MaTepuaia ajs oTiiuBkH. Kakue cBoiicTBa MaTepHaIoB pacCMaTpUBAIOTCS
IIPHU 3TOM

Buemnss ¢popma nurtoit netanu

Knaccugukarus OTJIMBOK MO CIIOKHOCTH

[Tono)xeHre OTIUBKU MPH 3aJIMBKE

JIutbe 1o BBIILIABIsEMBIM MOAEsIM, CyIIHOCTh Ipoliecca U 001acTh MPUMEHEHUS
JlocTonHCTBa MPUMEHEHHSI YYTYHOB IS H3TOTOBJIEHUS OTIMBOK



74.
75.
76.
77.

78.
79.
80.

81.
82.

83.
84.
85.

86.
87.
88.

89.
90.
91.
92.
93.
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95.
96.
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98.
99.

100.
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104.
105.
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107.
108.
109.
110.
111.
112.
113.
114.
115.

116.
117.

Mopddomnoruueckuii moaxo Mpu BEIOOPE crioco0a U3rOTOBJICHUS JIMTON JeTalln
Ocnosnble nokazatenn TKH

KoHcTpyrpoBaHue JTUTHIX OTBEPCTUM U BBIIIOJHEHHUE UX B MPOLIECCE JIUTHSL.

Xapakrep U3MeHeHHsl cObITa U3/1eNUi ¥ PUOBLIH ITPU TPOU3BOICTBE HOBOI'O U3/IEIUS.
['paduix M3MEHEHUS 3TUX TApaMETPOB

O6mas knaccudukanus TKA

KoHcTpynpoBaHue BBICTYNAIOIUX YaCTEH U BHYTPEHHUX ITOJIOCTEH JeTanei

Posnb HOBBIX Hiell B co3panuu uznenusd. OTéop X U U3MEHEHHE 110 X0y pa3padoTKU U
CO3aHUS U3/IETHS

[ToHsATHE TEXHOJOTUYHOCTH KOHCTPYKIMH u3aenus. OcHoBHbIe nokazatenu TKU
KoHcTpynpoBanue OTIMBOK C IENBI0 IPEAOTBPAIICHUS 00pa30BaHMs TPELUIHH U
negopmanuii B OTJIMBKAX

BHelwinue v BHyTpeHHNE UCTOYHUKY UIEH IPU CO3JaHUM HOBOT'O U3/1EIIHS
HaznexHOCTb U JOJITOBEYHOCTD U3JENIHS

ITpoexTrpoBaHKe BHYTPEHHUX M1OJIOCTEN OTIIMBOK. 3HAKU CTEPKHEH. YUeT 0TBOJa ra3oB
W3 CTEPIKHEH.

KoHcTpynpoBanue etanu ¢ yueToM yiajaeHUs CTep KHEN

OcHOBHBIE 3Tallbl CO3JaHUS HOBOTI'O U3JIENIHS U UX KpaTKas XapaKTepUCTHKA.
Mepomnpustus o obecneuenno TKU Ha craausx pa3paboTKH, U3TOTOBICHUS U
JKCILTyaTalluy U PEMOHTA

VYcTaHoBII€HUE TONIIMHBI CTEHKU JIUTON JAE€Talu, OTJIMBAEMOM U3 Pa3JINYHbIX CIIJIABOB
[Tponiecc MHKEHEPHOU AEATENBHOCTH IPU pa3paboTKe U3enus

KoHcTpyrpoBanue 0TOOPTOBOK, TUTATUKOB U OOOBITIICK HA JTUTHIX TETAJISIX

Be10op matepuana i U3roTOBICHHS OTIMBKYU (MaTpuUlia BBIOOpa MaTepHaa)

JIuTbe B necyaHO-TIMHUCTBIE (POPMBI, IPYIIIbI CII0KHOCTH OTIMBOK, rabapuThl U 001acTu
IIPUMEHEHHS.

KoHncTpynpoBanue jeraneii ¢ yueToM UX TPaHCIOPTUPOBAHUS

3arpaTsl CPEICTB U BPEMEHHU Ha CO3/1aHUE HOBOTO U3ENIHS

XapakTepHuCTUKa CBOMCTB pa3IMYHbIX MAaTEPHAIOB JIJIsl IPOM3BOCTBA OTJIMBOK
ConpskeHne CTEHOK JIMTHIX JI€TalIed, IEPEX0Abl U TalTeln

TpeboBanusi, MpeAbsBIsIEMbIE K KOHCTPYKTOPY

[TapameTpsl, ONIpeAEAIOUUE HAIEKHOCTD U IOJITOBEUHOCTD U3/IETHS, U UX U3MEHEHHUSI B
IPOLIECCe IKCILTyaTalluu

KoHcTpynpoBaHre MaXOBHUKOB U MEpBI [0 CHIDKEHUIO KOPOOJIeHUS U AeopMaruu JeTaau
[TocnenoBarenbHOCTh CO3AAHUSI HOBOTO M3/ U CYIIIHOCTh OCHOBHBIX 3TaIlOB
Be10op miiockocTH pazbeMa OTJIMBKH

Mepsl 60pbOBI € pa3BUTHEM BHYTPEHHUX HanpspkeHui. HanpskeHus B IIKUBaXx.
CymHocTs MOP(OIOrHYeCcKOro MoAX0/1a MpU BEIOOPE BapUaHTa JeTalu

CyImHOCTBh ¥ BO3MOXHOCTH KOKHUJIBHOTO U EHTPOOEIKHOTO JTUThS

[TonoxeHnue OTIMBKY B (popMe MpH 3aJIMBKe

OO61re TpUHLKITBI KOHCTPYUPOBAHUS OTIUBKH

OnTumu3zanus pelieHuil © KOMIIPOMUCCHBIE PEILIEHUS

KoHCTpyKTHUBHBIE U TEXHOJIOTMUYECKHE YKIOHBI HAa OTIMBAX

MeTtouka NpOEKTUPOBaHUS U3AENS, I0CIEI0BATEIBHOCTD 3TAllOB

Martpuna BeiOOpa criocoba U3roToBIEHUS OTIUBKU

TpeboBaHMe K KOHCTPYKIIUH JINTON J€TaJIN

KoHncTpyrpoBanue OTJIIMBOK ¢ y4e€TOM MPUHIIUIIA HAIIPABJIEHHOTO 3aTBEPIEBAHUS
ba3oBble noBepxHOCTH. BhINIOJIHEHNE YCTYNIOB U NIa30B

KoHncTpyrpoBanue IuTOM JeTaliv ¢ y4eTOM ee HarpyKeHusl, Hanuboee «cinaldbley ceueHus,
pacueT NpOYHOCTH €€

KonctpynpoBanue pebep xKecTKoCTH AeTajleil U UX CONpsHKEHHe

Hcnonp30BaHne NPUHLUIIA OJHOBPEMEHHOTO 3aTBEPAEBAHUS OTIMBOK MPU UX
KOHCTPYHPOBaHUU



118.
119.

120.
121.
122.
123.
124.
125.

126.
127.

[Ipotiecc mpoeKTUPOBAHUS U OCHOBHBIE 3TAIIbI €TO.
Br16op mMarepuana aist OTIMBKY U UCHOJIB30BaHUE MOP(OIOTHYECKOTO MOAX0/1a IPU
BbIOOpE MaTepuana
Pacnionosxenue pedep KECTKOCTH B OTJIMBKE M KOHCTPYKTUBHBIE PEIICHHUS 110 X
pPa3MEILECHUIO
CpaBHeHue crnoco00B U3rOTOBJICHUS 3ar0OTOBOK (JIMThE, CBapKa, KOBKA, ITAMIIOBKA) IO
MEXAHUYECKHUM CBOMCTBAM I10JIy4aeMbIX 3arOTOBOK

OT1OypTOBKH . JINTHE YCTYIOB U TIA30B
«Tenn» Ha AeTanu U yCTpaHEHUE UX MIPU KOHCTPYUPOBAHUU
AHanu3 yciI0BUHM Harpy>KeHUs ACTAIA U IPUMEHEHUE Pa3IUYHbIX KOHCTPYKTOPCKHUX
pPELIEHU I MOJIy4eHUsI KAYECTBEHHON OTIIMBKU
VY nanenue 3a1UBOB U NPUOBLIEH U KOHCTPYKTUBHBIE MEPOMPUATHS IO CHUKEHHIO 3aTPaT
TpyZla IpHU BHIIOJHEHUH 3TUX ONEepalui
[Tpouecc uHKEHEPHOH AEATEILHOCTH IIPU pa3paboTKe HOBOTO U3ENus
MeTto/1b1 3aKpeIIeHUs CTEPKHEN U N3MEHEHNE KOHCTPYKIMH JI€TaIN JUIsl 3TOTO

NuauBuayaibHble 321aHUsI IPUBeIeHb] B IPUJI0KeHuH 3.



punioxenne 2

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

CTpyKTypHBIiA
JIIEMEHT [Tnanupyemsie pe3ynbTaThl 00yYeHUs OueHouHbIE CpeACTBa

KOMIICTCHIIMH

IIK-2: Cnioco0eH KOHTPOJIUPOBATH BbINOJHEHHE TEXHOJIOTHYECKHUX MPOLECCOB U NIPUHUMATH PelIeHUs] 110 YCTPAHEHHUIO IPUYHH UX HAPYLIeHUii

Obmazaer TEOPETHYECKMMHU 3HAHHMSAMH OCHOB H Bonpocwl, 6xooauue 6 nepeuens ona coauu IKzamena:
MNPAaKTUICCKUMU HABbIKaMU NPOU3BOJACTBA JIMTHIX

PISZ[CJ'H/II\/'I 13 PA3JINIHBIX MATCPUATIOB

Mophostorudeckuii moaxo;1 npu BIOOPE Crioco0a U3rOTORICHUS JINTOW JETATH

CpaBHEHHE MEXaHUYECKUX CBOMCTB OTJIMBOK, CBAPHBIX U3ACIUNA U TOKOBOK

KonctpynpoBanue IUTHIX OTBEPCTHI U BBITIOJIHEHHUE UX B MPOIIECCE JTUTHS

XapakTep U3MEHEeHHs cObITa M3/ICIHMI U IPUOBLIH IIPY MTPOU3BOACTBE HOBOTO M3/IEIHSI.

I'paduk n3MeHEHUs 3TUX MapaMeTPOB

[oHsiTHE TEXHOJOTUYHOCTH KOHCTPYKIMK n3nenust. Oomas kinaccupukanus TKU

KoncTpynpoBaHue BBICTYNAIOMIKX YacTe U BHYTPEHHUX MOJIOCTEH neTaneit

K-2.1 . Pounb HOBBIX HjieH B co3manuu usaenus. OT0op uX U U3MEHEHHE 110 X0y pa3pabdOoTKU U

CO3JIaHNS U3JICIIUS

CyIIHOCTP JUTHS B KOKHITb H 00J1aCTh TPUMEHEHHUSI 1 HOMEHKJIATypa OTJIHBOK.

KonctpynpoBanue OTIUBOK C IENBIO IIPEIOTBPAIIEHNsT 00pa30BaHUs TPEIIUH U

nedopMalii B OTIIUBKAX

10. Bwuemnnue ¥ BHyTPEHHHE HCTOYHUKH MIEH IIPU CO3aHMU HOBOTO W3JIEIIHSI

11. HaxeXHOCTh U JOJTOBEYHOCTD U3IEIIHS

12. TIpoexTupoBaHue BHYTPEHHUX MOJIOCTEH OTIUBOK. 3HAKH CTEPXKHEH. YUeT 0TBO/Ia
razoB u3 crepxHel. KoHCTpyrnpoBaHue ¢ y4eTOM yIalieHUs! CTEPIKHEHN

13.  OcHoBHEBIE 3TaIbl CO34aHU HOBOTO M3/IENINS U UX KPATKas XapaKTEPUCTHKA.

14,  CnocoGbl 1uThs , 00ECTIEYNBAIOIIME MAKCUMAILHYIO TOYUHOCTE ¥ HU3KYIO
IEPOXOBATOCTH MTOBEPXHOCTH

15.  VcraHoBieHHe TOMIUHBI CTEHKH JIMTOM JIETANIN, OTIMBAEMON U3 Pa3IMYHBIX CIUIABOB

Noo howbdpE

© o




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHLIUT

[Inanupyemsie pe3ysibTaTbl 00yUeHUS

O11eHOYHBIE CPEICTBA

16.
17.

18.
19.
20.

21.
22.
23.
24,
25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

[pornecc nHXEHEPHOH AEATEIEHOCTH MPH pa3paboTKe U3ACTHS
CpaBHEHHE CITOCOO0B U3TOTOBJICHHUS 3arOTOBOK (JIMThE, CBapKa, KOBKA, IITAMITOBKA) 1
BBIOOp pallOHATILHOTO criocoba
KoncTpynpoBanne 0TOOPTOBOK, TUTATUKOB M OOOBIIIIEK Ha TUTHIX JETAISIX
Br16op MaTepuaa 11t H3TOTOBJICHHSI OTJIMBKH (MaTpHIIa BEIOOpa MaTepHaa)
JIuTebe B MeCUaHO-TIIMHUCTBIE (POPMBI, TPYTIITBI CIIOKHOCTH OTIMBOK, rabapuThl U
o0JacT mpUMEHEHWSL.
KonctpynpoBanue feranei ¢ yueToM UX TPaHCIOPTHPOBAHUS
3aTpatrhl CpeACTB U BPEMEHHU Ha CO37aHHe HOBOTO M3EIHs
XapaKkTepuCTHKa CBOWCTB Pa3IMYHBIX MaTEPHAIIOB IS IIPOU3BOJICTBA OTIIMBOK
CornpspkeHHE CTEHOK JTUTHIX IeTaleH, MepeXo/Ibl U TalITeIn
TpebGoBaHus, IpeAbIBIIEMbIE K KOHCTPYKTOPY
JocTonHcTBa MAaIIMHHONM W aBTOMAaTH3MPOBAaHHON ()OPMOBKH M O0JIaCTH OTIMBOK
M3TOTaBIMBAEMBIX 3TUM CIIOCOOOM
KoncTpynpoBanre MaXxOBHKOB M MEPHI TIO CHIDKEHUIO KOpoOIeHus 1 Aeopmanun
JeTau
CymHocTh MOPGOJIOrHYECKOTO MOJIX0/1a TIPH BEIOOpE BapHaHTa JeTalH
CyIHOCTh U BO3MOXKHOCTH KOKHIIBHOTO M IEHTPOOEKHOTO JINThS

[NonoxeHnne OTIMBKYU B (popMe MpH 3aIMBKe
[TocmenoBaTenbHOCTD CO3AaHUS HOBOTO U3JIENNS M CYIIIHOCTh OCHOBHBIX 3TAaIlOB
Br160op miockocTH pazbemMa OTIUBKH
Mepsl 60pEOBI € pa3BUTHEM BHYTPEHHUX HaNpspkeHUH. HampsbkeHus B IIKUBaXx.
OO01Ire MPUHITUITEI KOHCTPYHUPOBAHWUSI OTIINBKH
JlocToMHCTBA MAIIMHHOW W aBTOMAaTH3MPOBAHHOW (POPMOBKM M 001aCTH OTIHUBOK,
H3rOTaBIMBAEMBIX 3TUM CIIOCOOOM
KOHCTp}IKTI/IBHBIe " TCXHOJIOTUYECKUE YKIIOHBI Ha OTJIMBAX
MeTorka IPOSKTUPOBAHNUS H3JIEIHs, IOCIIEI0OBATEIBHOCTE 3TAOB
Marpuua BeiOOpa criocoda U3roTOBJIECHUS OTIUBKU
KoHcTpyupoBanue cTepxHel ¢ yueToM OTBOJIa Ta30B U YAAJICHUS UX U3 OTIUMBKHU
TpeboBanue kK KOHCTPYKUUH IUTOH Aetanu. O6mue n  CreunanbHble TPeOOBaHUS K
JIUTOM JIeTann




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHLIUT

[Inanupyemsie pe3ysibTaTbl 00yUeHUS

O11eHOYHBIE CPEICTBA

41,
42,
43,
44,

45,
46.

47.

48.
49,

50.
51,

52.
53.
54,
55.

56.
S7.

58.

59.
60.

KoncTpynpoBaHnue OTIMBOK € y4€TOM NPUHINIIA HATIPABJICHHOTO 3aTBEPACBaHUS
ba3oBbie moBepXHOCTU. BhINOIHEHNE YCTYNIOB U [1a30B
Kparkass xapakTepucTuka MeTOJOB 00paOOTKM METaJuIOB AaBlieHHEM W 00NacTH
HCIOJb30BaHMS IPOLYKIINH, IPOU3BOIUMOMN KaXKABIM METOIOM
KoncTpynposanue nUTOM A€TaNu ¢ y4eTOM €€ Harpy>KeHus1, Haubosee «ciaadbien»
CEYeHHUs, pacyeT NPOYHOCTH JIUTOH IeTaIn

Konctpynposanue pedep KeCTKOCTH AeTalell U UX CONPSIKCHUE
[TpuunHel, Be3bIBarone qeopManuo 1 KopodieHue netanu. Biusiaue Gpopmel
CeueHHs Ha HANPSDKCHUS B OTIMBKAX
TexHOMOrNYECKUE MPOLECCHI IUThSI, 00ECIIEUNBAIOLINE BBICOKYIO TOYHOCTh U HU3KYIO
LIEpPOXOBATOCTh OTJIMBKU
.TpeGoBaHus K BHEIIHEH (hOopME JIUTON AETalld U KOHCTPYHPOBAHHE €€

Kpatkas xapakTepucTrKa METOI0B 00pa0OTKH METAJUIOB JaBIEHHEM U 00J1acTH
WCTIOJB30BaHUS IPOLYKIIHH, TPOU3BOUMOMN KaXKAbIM METOIOM

OntrMu3anys peleHnil 1 KOMIIPOMHUCCHBIE PeILICHHS
Hcnonb30BaHue NpuHIKIIA OAHOBPEMEHHOIO 3aTBEPAECBAHHS OTIMBOK IIPH UX
KOHCTPYUPOBaHUHU
CpaBHeHHe c11oco0OB M3rOTOBJIICHHUS AETAIEH MO BO3MOXKHOCTH TOJIyYEHHS JUIMHHBIX
0aJIoOK U IJIUT M [T0 BO3MOXXHOCTH TIOTYUEHHS CIIOKHBIX PEOPUCTHIX Y3II0B
BHremrnsist popma IMTHIX AeTanei
Bnustnue Gpopmbl OTIMBKY HAa BOSHUKHOBEHHE HANPSDKEHUN B HEH
AHanu3 ycJIoBU# paOOThI A€Tall U TpeOOBaHuS,
npenbsBisieMble K Heil PacueT mpodHOCTH neTaH.
OcHoBHble nokazatenu TKU
MepornpusiTusi, HampaBiCHHBIE IO CHW)KECHHIO HANpSHKCHWH B OTJIMBKE Kojeca |
MaxOBHKa
[TapameTpsl, onpeaensone Hale)KHOCTh U AOITOBEYHOCTD M3/IENHUs, U UX U3MEHEHHS
B IIpOIIECCE IKCILTyaTaIlH
Bnusinue cepuifHOCTH TPOU3BOACTBA U3/AEIHNA HA CTOUMOCTD
W3meHenune uncna uaei 1 CTOMMOCTH pa3paboTKH MPOEKTa U U3JENUs IpoIiecce ee
MOJTYYEHUS




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHLIUT

[Inanupyemsie pe3ysibTaTbl 00yUeHUS

O11eHOYHBIE CPEICTBA

61.

62.

n

ConpsixeHHs U EPeX0/Ibl IPU KOHCTPYHPOBAHUU JINTHIX JeTanei2. CylHOCTb JIUThS
I10 BBIMJIABJISIEMBIM MOJICJIIM MaTepUaibl 1 HOMEHKJIATypa, UCIIOJIb3YEMbIE B 3TOM
BUJIC JIUTHS

CpaBHEHME MaTEpHAIOB M0 UX MEXaHUYECKOW MPOYHOCTH, IO UX IJIOTHOCTU U
TEeMIIEpaType IIaBICHUS

Heo0xoaumo yMeTh NPAKTHYECKHU BbINIOJIHUTD:

TPETHIO MPOEKIHI0 AETAIX IO JBYM 33JaHHBIM (OJUH W3 BO3MOXHBIX BapHaHTOB),
pellIeHne 33/1aHus B IBYX BapHaHTaxX MOBBIIIAET YPOBEHb OIICHKHU;

IIPOCTPAHCTBEHHOE N300paKEHUE ETATIH B aKCOHOMETPUH WK AUMETPHH;
Hepa3beMHYI0 O000JIO0UKy IO KOHTYpYy JeTanu, NpeACTaBUB H300pakeHUe B Tpex
MPOEKIHAX ¢ HeoOXoAMMBIMU pa3pe3amu3. Hepasbemnas 000j0YKa XapakTepHa LIS
TEXHOJIOTHH JINThSI 110 BHIIJIABISEMBIM MOJEIISIM.

BBIOPATh U ITOKa3aTh BO3MO>KHBIE IVIOCKOCTH Pa3beMa MOJIEIIH Ha YEPTEKE JETATU U €€
MPOCTPAHCTBEHHOM HM300paK€HUH, H300pa3sMB WX YCIOBHBIMH DJJIEMECHTAMH B
cootercTBUM ¢ 'OCT 3.1125 — 88 110 BBIOJIHEHHUIO 3JIEMEHTOB JTUTEHHBIX GopM.
000CHOBATh PalMOHATBHYIO IUIOCKOCTh pPa3beMa, CPaBHUB HECKOJIBKO BO3MOXKHBIX
BapUAHTOB IUIOCKOCTEH pa3peMa Mexay co0OH, IoKa3aB Haubosee BaXKHbIE
MPEUMYIIECTBA BEIOPAHHOH MIIOCKOCTH pa3zbeMa JICTallH.

o HanboJiee PaMoOHAIBHOM IIOCKOCTH pa3beMa BBIOJIHUTE (POPMOBKY M HAYEPTHTH
¢dopmy B cOope B Tpex npoekuusx. [Ipuuem Ha BUae cBepXy HUXKHIOIO OTIOKY U300pa3uTh
B TIOJIOKEHWM, KOTJa BepxHsis omnoka cHara. [yis Oosiee TONHOTO BOCIIPUSTHS
n300paKeHNs1 MOXKHO BBITIOJIHUTD CIIOKHBIN pas3pes.

COCTaBUTh MaTpHIy BbIOOpa Marepuasa, M3 KOTOPOrO HEOOXOAMMO H3TOTOBUTH
OTJIUBKY. IIPOBECTH aHAJIN3 CBOWCTB MaTepHaja U JaTh OLIEHKY 0 KaXKJAOMY M3 HUX, B
3aBHCHMOCTH OT YCJIOBHH PaOOTHI J€TaNd, a 3aTeM Ha OCHOBAHHWH CPaBHEHHS CyMMBI
0aJuIoB BEIOpPATh NPEANIOYTHTENILHBIA MaTeprall AJsl JaHHOW OTJIMBKH;

MPOBECTH AaHAJN3 TEXHOJIOTMYHOCTH OTJIMBKA M BHECTH TMPENJIOKEHHS TI0 €€
YIIYHIIEHUIO ¥ YCTAHOBUTH OOIIME U CHIeTIMaIbHbIe TPEOOBAaHUS K €T,

MPOBECTH aHAIU3 BO3MOXHBIX IUIOCKOCTEH pazbeMa (ABa-TpU BapHaHTa) U yKa3aThb
OCHOBHBIE JJOCTOMHCTBA M HEAOCTATKH KaXKJJOT0 U3 HUX;




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHLIUT

[Inanupyemsie pe3ysibTaTbl 00yUeHUS

O11eHOYHBIE CPEICTBA

10.

11.
12.

OIPEeNIENTUTh PALIOHAIBHOE TIOJIOXKEHHE OTIMBKY B (POpMeE 1 BHIOpATh MOBEPXHOCTH pa3beMa
IpH eIMHIYHOM XapakTepe IPOW3BOJICTBA OTIMBOK, IPHBECTH 3CKH3 (opMmbI B cOope ¢
JIMTHUKOBOHM CHCTEMOM, U, €CIIM 5TO HEOOXOAMMO, IPHOBUTSIMU MITH XOJIOIMILHUKAMUY;
TO € YTO U B MPEIBIAYIIEM IIyHKTE, HO ISl YCIOBUI MacCOBOTO POU3BOACTBA
BBIJICTIATE MECTa BEPOSITHOrO O0pa30BaHUS YCAJOYHBIX PAKOBHH WM YyCAJ0YHBIX
PBIXJIOT, W TPOM3BECTH BBIOOP MeCTa, TJe HEOOXOJMMO IIPOM3BECTH YCTAHOBKY
npuObUIEH HA OTIIMBKY.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyrouHass arrectanus 1o aucuuIuiMHe «OCHOBBI KOHCTPYMPOBAHHS JIUTBIX ACTaICi»
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIIMMUCS
3HAHUM, W NPAKTUYECKHE 3aJaHMsl, BBUIIBIIAIOLINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIAJICHHI, MPOBOAUTCS B (popMe 3aueTa U B (OpME BBHIIOIHEHUS WU 3AIUTHl MHIBUIYAJIEHOTO
3aJaHusl.

DK3aMeH 10 JaHHOW AMCLUIUIMHE MPOBOAUTCS B YCTHOM (hopme.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMaTHUECKOE U TITyOOKOe 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO OIEpUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUAX MOBBIIICHHOHN CIO0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiics JEeMOHCTPUPYET CPEAHUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTeNbHbIE OIUOKU, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONEPaLIUX,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAHIAPTHBIC CUTYAIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — 00ydyarouuiicss 1eMOHCTPUPYET MOPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIMN: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUHN JTOYCKAIOTCS
OILIMOKH, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUI, HABBIKOB, O0y4arOUIHiics
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSAMH U YMEHUSMH TIPH UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJIbHO» (2 O6aiia) — o0ydaromuics AeMOHCTPUPYET 3HaHUS He
6onee 20% TeopeTHyecKoro Marepuana, I0MyCcKaeT CylleCTBEHHbIEC OIINOKH, HE MOXKET
M0Ka3aTh WHTEJUIEKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



IIpunoxenne 3
Meroauueckue yka3aHHs JJIs BHITOJIHCHUS PAKTUYECKUX YIPAKHEHUH (pelIeHus 3a1a4 1
BBITIOJIHCHUS] UHAUBUIYaTbHOTO 3a/1aHUS )

NuauBuayanbHoe 3axanue Ne 1

OcHoOBHasl LIeTb JaHHOTO YIPA)KHEHUS CBOJIUTCS K TOMY, YTOOBI BOCCTAHOBHUTH paHee
IPUOOpPETEHHBIE 3HAHUS: Pa3BUTh O0BbEMHOE (IPOCTPAHCTBEHHOE) MBIIUIEHUE, HAYYUTHCS I10
YepTEeXKYy JETaIH BBINOIHATH 00bEMHOE N300paxKeHHe, HAHECTH JINTEHHYI0 000JI0UKY BOKPYT €€
(KaK MpH JINThE MO BBITUIABIISIEMBIM MO/JIEJISIM) U BBIIOJIHUTH (JOpPMY B cOOpE B YIIPOIIEHHOM BH/IE.

B kauecTBe 3amaHus [al0TCs BE MPOEKIMU JETalu U3 PUCYHKOB, MPUBEICHHBIX B KHUIE
«3aHUMaTeNbHbIE 3a/1a4M 110 IPOEKLIUOHHOMY YEPUEHUIO».

[Ipu BbIMIONIHEHWU 3aJaHHsl HEOOXOAMMO TOJYYUTh HOBBIE 3HAHUA [0 TEXHOJOTUU
JUTEHHOTO TPOU3BOJCTBA: HAYYUTHCS BHIOMPATH MOJIOKEHHE OTIMBKH MPH 3aJHMBKE, IIOCKOCTD
pazbema MoJiesid U (POPMBI, ¢ TEM, YTOOBI MOXKHO OBLIIO OECIPENATCTBEHHO U3BJIEKATh MOJECIb U3
(GOpMBI, HAYYUTHCS KCIOIB30BATh YCIOBHBIE O0O03HAUEHHUS JIA MOKa3a SJEMEHTOB JIMTEHHOU
dbopmMel. 11 3TOTO CiielyeT 03HAKOMUTBCS C IMTEPATYPHBIMH UCTOUHUKAMH.

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

7. TpeThIO MPOEKIMIO JETalu IO JABYM 3a/JaHHbIM (OJUH U3 BO3MOXHBIX BapHAaHTOB), Kak
MOKa3aHo Ha puc.l.1, pemeHne 3a1aHus B IBYX BapHaHTaX MMOBBIIIAET YPOBEHb OI[CHKU;

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

9. HepazpeMHYIO 000JOUYKY MO KOHTYPY AETallu, MPEACTaBUB U300paKEHHE B TPEX MPOESKIUIX
¢ He0OXoauMBIMU pa3pe3amu puc.l.3. Hepazbemuas 000s0uka xapakTepHa JjIsl TEXHOJIOTHH
JIUTHS IO BBITIABIISIEMBIM MOJIETISIM.

10. BIOpaTh W TTOKA3aTh BO3MOXKHBIE TUIOCKOCTH pa3beMa MOJICIIH Ha YepTexe JeTalu (Ha puc.
1,1moka3aHa TuIOCKOCTh pazbeMa I, a Ha puc. 1.2 miockocte pazbema 1) m  ee
IIPOCTPAHCTBEHHOM M300pa’keHUH, U300pa3uB UX YCIOBHBIMU 3JIEMEHTAMH B COOTBETCTBUU
c T'OCT 3.1125 — 88 mno BBINOJHEHHUIO JJIEMEHTOB JHUTEHHBIX (popM. OOGOCHOBATH
palMOHAJIbHYI0 IUIOCKOCTh pPa3beMa, CpPaBHUB HECKOJIbKO BO3MOXHBIX BapHaHTOB
IUIOCKOCTEH pa3beMa Mexly coO00H, oka3aB HanOoJiee BaXKHbIE MPEMMYIIIECTBA BHIOpAaHHOMN
IJIOCKOCTH pa3beMa JIeTalH.

CpaBHenue miockocTei pazbeMa | u 1l mokaspiBaer, 4To B 00€eUX ciydasx BbICOTa Mojenen
OJINHAKOBa, OHU OOECMHEeUMBaIOT OECTPENnsSTCTBEHHOE H3BJIEUYEHHE MOJEIH W3 (QOpPMBI, HE
00pa3ysl TEHEBBIX Y4aCTKOB.

OpHako BO BTOpPOM BapuUaHTE U3BJICYEHHE OOJErYeHO U3-3a MEHbIIEH BBICOTHI

BEPTUKAJIBLHON CTOPOHBI MOJIEIH.

6. mo HauboJiee pallMOHAIBHOMN TUIOCKOCTH pa3zbeMa BBIIOJIHUTH (POPMOBKY U Hau€pPTHUTH

¢dopmy B cOope B Tpex mpoekiusax (puc. 1.4). Ilpudyem Ha BHUe CBepXY HHIKHIOIO OIOKY

n300pa3uTh B MOJIOKEHUH, KOT'/la BEPXHAs onoka cHsTa. Jlyig 6oJie MOJIHOro BOCHPUSITHS
1300pa’keHUs] MOXKHO BBITIOJHUTB CIIOKHBIN pazpes.
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Puc. 1.1 IlocTpoeHue TpeTbel NPOEKIMH JeTaIN
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Puc. 1.2 O6pemMHOE N300pakeHNE AeTaTN

Puc. 1,4 ®opma B cbope (ynpome.};Hi,n"/; BapHaHT)

NuauBuayanbHoe 3a1anue Ne 2

Bo BTOpOM ynpa)kHEHHMM JE€Tallb YCIOXKHIETCS TEM, YTO B HEM HMEETCS CKBO3HOE
OTBEpPCTHE, KOTOPOE MpPU JHUThE OOBIYHO MOJYYArOT 3a CYET YCTaHOBKH B (OpPMY CTEpXHS,
BBITIOJIHEHHOTO U3 cTep>KHEBOW cMecH. CTep)KeHb MPeACTaBIseT cOOOW M3/enue MpOCTON WiH
CIIOKHOW KOH(Urypamuu, KOTOPO€ VYIUIOTHSETCS B CHEUAIBHOM CTEP)KHEBOM  SIIIMKE
(BBITPSAXHOM, Pa3bEMHOM HJIM KOMOMHHPOBAHHOM C OOJIBIIMM KOJIMYECTBOM OTHEMHBIX YacTei),
TEM WJIM UHBIM CIIOCOO0M TpaMOOBaHHEM, NMECKOAYBHBIM W NECKOCTPEIbHBIM CIIOCO0aMH, WIH
BUOPOYIJIOTHEHHEM U3 XOJIOJHO-TBEpACIomuX cMmeced. J[ng ¢ukcanuu cTep>kHs B JUTEHHOU



dbopMe Ha HEM TMPEAYCMOTPEHBI CTEPKHEBBIC 3HAKH, KOTOPBIE BCTABJISIOTCS B THE3JO,
BBIMIOJITHEHHOE B oTneyaTke (opMbl. DOpMBI 3HAKOB CTEPKHS W METOAbl (PUKCAIMU OT
nepemenieHuss uiau noBopota ero npuseneHsl B ['OCT 3606-80. «KoMmruiekTsl MOJEIbHBIE.
CreprxHeBble 3Haku. OCHOBHBIE pa3MephI».
BapuanTs! 3aganuii ¢ 2.1-2.32 npencrasiensl B [Ipunoxenun.
B mnponecce paborel Hax ympakHeHueM No 2 CTyneHTY HEOOXOAMMO BBIIOJIHUTH
cleqytolee:
1. HAliTH TPEThIO MPOEKIHUIO JETaji, BHIOPATh MOJOKEHUE OTIMBKU B (opMe Mpu 3aluBKE U
YCTaHOBUTH pa3zbeM MoJenu U (popmbl, H300pa3uB ero B cooTBeTCTBHH ¢ TpeOoBanmsmu ['OCTa
3.1125-88. «IIpaBmia rpaduyecKOro BBITIOJHCHHUS YEPTEkKEH IJIEMEHTOB JIMTCHHBIX (OpM U
OTIUBOK» (puc.2.1);
2. nath U300pakeHUe JACTaIN B 00beMe (aKCOHOMETPUHU WU AUMMETpHH ) (puc. 2.2);
3. Ha4YepTUTh HEPA3bEMHYIO OOOJOYKY IO KOHTYpY JIeTalH, CIAeNIaB H300pakeHHe B Tpex
MPOEKIMSIX C HEOOXOAUMBIMH pa3pe3aMu;
4.HauepTuTh GopMy B cOope B Tpex mpoekmusx. llpuuem Ha BHIE CBEpXY HUKHEH OIMOKHU
M300pa3uTh MOJIOKEHHE, KOTJla BEpXHss onoka cHATa. B dopmy ans momydeHus: orBepcTus B
OTJIUBKE HEOOXOJIMMO YCTAaHOBHUTH CTEP)KCHb, MOCIIE YEeT0 HAKPHITh HIDKHIOK OMOKY BEPXHEH
nosrypopmoii;
5.HAa4epPTUTH 3CKU3 CTEPXKHS B TPEX MPOCKIIHSIX CO CTEPIKHEBBIMH 3HAKAMHU.
[Ipumep BeinoaHeHUs 3a1anus Ne 2 mpuBeJeH Ha puc.2.
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Puc. 2.1 IlocTpoeHne TpeTbel NPOEKINK JETaIN

Puc. 2.2 O6peMHOE N300pakeHNE JeTaTHN
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Puc. 2.3 Hepazbemuast 000J104Ka 110 KOHTYPY JI€TaIn
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Puc. 2.4 ®opma B cOope
1 —BepxHsis OMOKa; 2 — HIXKHSIS OTOKa; 3 — CTePKEHb;
4 — MUTHUKOBasl BOPOHKA; 5 — CTOSIK; O- IITAKOYJIOBUTENb; /- MUTATENH; § - 3yMII(
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Puc. 2.5 N300pakeHne CTepakKHs B TPEX MPOEKIMIX



NuauBuayanbHoe 3ananne Ne 3

Boinonnenue ynpaxsenus Ne 3 omimnuaercst oT ynpaxHeHuid Ne 1 u 2 Tem, 4To 31€ch He
MIPOU3BOJIUTCS BBIMOJHEHHE MPOCTPAHCTBEHHOTO M300pa)KCHHUS UM HE BBIMOJHAETCS 000J0YKa
BOKPYT MOJICIIH.

B ympaxkaernn Ne 3 CTyAEHTBI 3HAKOMSTCS ¢ HOBBIMU JJIEMEHTaMH JMTEHHON (popmsbl: 1 -
JIMTHUKOBOW CHCTEMOM, COCTOALUEN W3 CUCTEMBI 3JIEMEHTOB, IMOABOSIIMX METALUI B OTIEYATOK,
JIMTHUKOBOW BOPOHKH, CTOSIKA, 3yMII(a, IUIAKOYJIOBUTENS U MTUTATENCH;

2 — MUATAOMICH CUCTEMBI, CITY’KaIlleH Iyl KOMITEHCAIIMH YCaJOYHBIX MPOIIECCOB B OTJIMBKE BO
BpeMsl €€ 3aTBepleBaHUs U TOIYy4YCHUS 370pPOBOM OTIMBKM, COCTOAIIEH U3 MpuObUIeH U
XOJIOAMIILHUKOB.

B 3TOoM ympakHEeHUM C HUCHOJIB30BaHHMEM MOP(OIOrHYECKOro MOAX0/a CTYACHT Y4UTCs
COCTaBJIATH MAaTPHIIBI JJIs1 BEIOOpA MaTepHrasa JeTaal U TEXHOJIOTUYECKOTO CII0CO0a JTUThS

Hapsiny ¢ »TuM OHM paccMaTpuBalOT JBa BapuaHTa HW3TOTOBJICHHUS JIUTOM JeTanud mpu
€IMHUYHOM ¥ MacCOBOM NPOM3BOJICTBE; NpPU HEOOXOJMMOCTH TMPENIaraloTcs ¢ BHOCSATCS
HEOOXOUMBbIC U3MEHEHHS B KOHCTPYKIUIO JAETAJH, C LIEJIBI0 YIYUIICHUS €€ TEXHOIOTHYHOCTU. JTU
WU3MCHEHHSI JIOJDKHBI CIIOCOOCTBOBATh CBOOOTHOMY H3BJICYCHHIO MOJEIU W3 (POPMBI, YIPOIIATh
TEXHOJIOTUIO JIUThs, O0ECHeUrBaTh CHI)KEHHE MAcChl JIMTOM JETaiM, MOJYyYEHUIO KaueCTBEHHOM
OTJIMBKH U IPYT'UM TPEOOBAHUSM TEXHOJIOTUYHOCTH JIUThSI.

JleTanu M3roTaBIMBaIOTCS METOJAMH JIUThSI.

B nporiecce paboter Han ynpaxkaeHreM Ne 3 CTyACHTY HEOOXOIUMO:

1. cocraBuTh MaTpuily BeIOOpa MaTepuaina, U3 KOTOPOTO HEOOXOIUMO H3TOTOBHUTH OTJIHMBKY.
[IpoBecTn aHayu3 CBOMCTB MaTepHalia U JaTh OLIEHKY 110 KaKIOMY U3 HUX, B 3aBUCUMOCTH OT
yCcIOBUM paboOThl JeTalnu, a 3aTeM Ha OCHOBAaHUU CPaBHEHHUS CyMMbI OalioB BbHIOpATh
MPEANOYTUTEIBHBIN MaTepua AJisi JaHHON OTJIUBKH;

2. TPOBECTH aHAIM3 TEXHOJIOTMYHOCTH OTIMBKU M BHECTH MPEIJIOKEHUS 0 €€ YIYYIICHUIO U
YCTaHOBUTH OOIIHE U CIICIUAIBHEBIC TPEOOBAHUS K JETAIIH;

3. TOpOBECTH aHAJIU3 BO3MOXKHBIX IJIOCKOCTEH pazbema (1Ba-TpH Bapuanta) (puc. 3.1 popmoBka ¢
nonpe3koi, puc. 3.3 - GopMOBKa ¢ WCIONB30BAHHEM CTEPXKHEH) W yKa3aTb OCHOBHBIC
JIOCTOMHCTBA M HEJIOCTATKH Ka)JA0ro U3 HUX;

4. ompenenuTh parMoHAIBHOE MOJIOKEHHE OTIMBKH B (DOpMe U BEIOpATh TOBEPXHOCTH pazbeMa MpH

€IMHIUYHOM XapaKTepe MPOU3BOJCTBA OTIUBOK, MPUBECTH 3CKU3 (POPMBI B COOpE C TUTHUKOBOM

cucrteMoit (puc. 3.2), 1, €ciii 3T0 HE0OXOAUMO, IPUOBUISIMUA WU XOJIOAUILHUKAMH;

TO K€ YTO U B MPEIbIAYLIEM IYHKTE, HO JIJISl yCIOBUI MacCOBOTO MTPOU3BOJICTBA

BBIZICIUTh MECTA BEPOSITHOTO 00pa30BaHUS yCAJIOYHBIX PAKOBHH WJIM YCAJOUYHBIX PBIXJIOT, U
MIPOU3BECTH BHIOOP MeCTa, I7ie HEOOXOAUMO MPOU3BECTH YCTAHOBKY MPUObLIECH HA OTIHBKY.

o o

Puc. 3.1 Jletans u BO3MOXKXHBIE BApUAHTHI INIOCKOCTEN pazbema



Puc. 3.4 ®opma B cbope npu MaccoBOM MPOU3BOICTBE OTIUBOK

1,2- BepxHAA U HUKHAA NoNydopMbl;

3 - nonoctb popmbi;

4 - necyaHble CTePXKHMU;
5 - IMTHUKOBAA YaLa;
6 - cTosk;

7 - WNAKOY/IOBUTEND;

8 - nuTartens;
9- BCHTHJIAIIMOHHBIC HAKOJIBI

[Tpumep Takoro BbIOOpa MOKa3aH HMKE MPUMEHUTENBHO K KOHKPETHOM NMPOEKTHPYEeMOM
neranu. [lapameTpsl, KOTOpbIe MPUHATHI IPH PACCMOTPEHUH B 3TOM Cllyyae, BKIIOUYAIOT Oosee
KOHKPETHBIE BEIMYMHBI B 3aBUCUMOCTH OT TPeOOBaHUM, NPEAbIBISIEMBIX K AETATN U BEJINYMHBI
KOHKPETHBIX MapaMeTpoB (Macchl, BbIX0/1a TOJHOT0, CEpUHHOCTH MPOU3BOJICTBA, U TEMIIEPATYp
3aJIUBKU U BBIOWBKH OTJIMBKH).

OTH mapaMeTpsl MOTYT OBITh YCTaBJIEHbl B 3aBUCHMOCTH OT YCIIOBHH MpPOM3BOJACTBA U
TpeOoBaHU, MPEeIbABISEMBIX K OTJIMBKE. JIJI1 KOHKPETHON OTJIMBKE OHU IMPEICTaBICHBI B BUJIE

0a3el JaHHBIX (Tabnumna 1)
Tab6mmia 1

Br100op MapiipyTHO# TEXHOIOTMH U3TOTOBJIEHUS OTJIMBOK ITPU PALIMOHATIBHOM COYETaHUN
crioco0a JIMThs ¥ TUIIA CIJIaBa M PEKUMOB (OPMHUPOBAHUS OTIMBKHI

ITapamerpsr | IHTEpBaIIBI nag | C |K4 B |C

BapbUPOBAHUS ! U |T




VcnosHas OTHOCUTENBH 121171 |2
CTOUMOCTD bIC CAUHHUIIBI 5
Macca Macca<10kr |1 2 1 2 |1
macca> 10kr 1 2 1 1|2
Brxon TBI' < 60% 1 2 1 2 |1
TOJTHOTO TBI" > 60% 1 2 1 1|2
Cepuiinoctu | <300 b/gac 2 1 1|1
npou3BoJCcTB | > 300 d/uac 1 1 |2 2 |2
a
Temmeparyp | T, >1400°C |1 |1 [2 |1 |2
a Taan <1400°C 2 |1 [2 |1
3QJIMBKH
Temnepatyp | Teus < 1000°C 2 1 2 |1
a Tas>10000C |1 [1 [2 [1 |2
BBIOMBKU
[Mpumevanue: WJI — wucCxXomHble HaHHBIC, T€ JaHHbBIC, KOTOPBIE COOTBETCTBYIOT

npoektupyemoit aeranu; TBI' — TexHOIOrH4eCKHii BBIXO TOJIHOTO (TPOIIEHT MeTallia, KOTOPBIN
U3PacX0/I0BaH HAa OTJIMBKY OT MAcChl )KUAKOTO METaJlIa Ha 3aJHUBKY); Ts,,; — TEMIIEpaTypa 3aIUuBKU
MeTanna; Tyye — TEMIEpaTypa BBIOMBKH METaIa.

Pacuer anoctepropHoOii BEpOSATHOCTH JIJIs1 BHIOOPA PAlIMOHAIBHOTO COYETAHUS CII0CO0a JTUThS
U CILIaBa, peKUMOB (JOPMUPOBAHUS OTJIMBKH MPUBEICH HIKE

YC cu= 1,2%2%2* 1*1* 1=4,8

VC ky =1,7*%1*1%2%2%2= 13,6

VC Bu =1,5%2%2%2*]*]=12

YC cr =2*1*1*2*2*2=16

[To MUHUMaNbHOW YCIOBHOM CTOMMOCTH, IOJYYEHHOW pPAacueToM, BbIOMpAeM JIUThE U3
ceporo uyryHa. M3 o030pa cOCTOSIHHSI JTUTEHHOrO MPOU3BOJCTBA MPHUBEACHHOTO B MOCOOHH,
CJIEZIyeT, UTO CEepbIi UyTyH T HauboJiee 4acTo MPUMEHsIETCS KaK JTUTEHHbIN CIIIaB, UMes IIPU 3TOM
HEBBICOKYIO CTOUMOCTb.

[Tpu BBIOOpE MaTepuana NpeArnoYTeHHe cleayeT OTJaBaTh TOMY MaTepuaity, KOTOPBIH yxe
MOKa3aJl BBICOKYIO HKCIUTYaTallMOHHYIO HAIeKHOCTh B AHAJIOTUYHBIX YCIOBUSAX PAOOTHI.

[Ipennaraercss u 1pyrol Meroj BbIOOpa cmoco0a JWThbs Ha OCHOBE 0asbl JIaHHBIX,
NPECTaBICHHBIX B Ta0JI. 2, I/1€ YUUTHIBAIOTCS KOH(UTYpAIUs OTIMBKY — BHEILIHSASA U BHYTPEHHSS,
UCIIOJIb3YEMbIE€ Il OTJIMBKHM CILIaBbl, CEPUMHOCTh IPOMU3BOJACTBA, MPOYHOCTh U CTENEHb
MeXaHU4eCKOi 00pabOTKH OTIMBKH.

Tabmanma 2
Br160p ciocoba auThs

[Tapamerpsr  |MuTepBansl |1 Ire K |JIB [JIII

BapbUPOBAHU M A

s

yC |1 1,116 |15

Kond. CroxHas 1 15 |1 2 |1 1
HapyXHas ITpocras 1 2 1 |2 2
Kond.eayrpe |Cnoxnast 1 1,7 |1 2 |1 2
HHSISI ITpocras 1 1 1 11 1
CrutaBsl K—min, ¥ — 14 |2 2 1 1

Mmax (Ct, M)

XK - max, V|1 |2 1 1 |2 2

min (Cu)




CepuitHocTs  |Menkoceputid |1 2 1 2 (3 5
HOE
KpymHocepu 1 1 1 1 1
WHO
Oy >600 Mlla 1,3 |2 1 |2 1
<300 MIla |1 1 1 2 |1 2
MexaH. >10 3 1 1 |2 2
obpaboTka % |< 5 1 1 2 2 |1 1
[Mpumevanusi: WJ[ — wuCXOIHBIE [JaHHBIC, TE JaHHBIC, KOTOPHIE COOTBETCTBYIOT

IIPOCKTUPYEMOH JETaIIN.
Mexannueckas 00paboTKa — POLEHT yJaI1eMOro U3 3ar0TOBKHM MeTaslIa.
X —Max, min —KUIAKOTCKYUCCTb MaKCUMAJIbHAasA U MUHUMaJIbHAs.
VY — Max, min — ycaJgka MaKCUMaJlbHasi U MUHUMAaJIbHasL.
Pacuer anoctepuopHOii BEpOSTHOCTH 1Sl BEIOOpaA CIIoco0a JINThSI:
VC necu. @op.=1,0%1,5%2%],7*1#2* ] *2* [ *]*]*]1*2=40,8
VC xokmp =1,1%1,5%2%],7*2* 2% #2%2* | *2*]*2=179,52
VC nBm =1,6%1,5%1%],7#2%2*2*2*3*]*]1*]1*1=97,92
VC g =1,5%1,5%1%*1,7*%2*%2*2*2*5*1*2*1*1=612
Mo MUHUMaNbHOM YCNOBHOM CTOMMOCTM BblIbMpaem NUTbE B NecyaHble GOpPMbl.
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