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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 1. 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. kadeapoii 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 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




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 (JIeTalN), aHATU3UPOBATh YCIOBUS paOOThl OTIUBKHU U COCTABIATh TPEOOBAHUS 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

3HaHus (yMEHHUsI, BIAJACHUS), IOJyYEHHbIE IPU W3YYEHUM JAHHOW JUCLMILIUHBI OyIyT
HEO0XO0AUMBI JUISl U3yYeHUS TUCHUILINH/TIPAKTHK:

TexHoorNs IUTEHHOr0 NPOU3BOJACTBA

Kommnbsroreproe MoaeIMpoBaHue JINTEUHBIX ITPOLIECCOB

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[TonroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBOEHUs TUCHMIUIMHBI (MOAyJsi) «OCHOBBI KOHCTPYMPOBAHUS JIMTHIX
JieTaneiy o0 yJaroIuics T0JDKeH 00IaaaTh CASAYIOIIMMHI KOMITIETCHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[1K-2 Cnoco0OeH KOHTPOJIUPOBATH BBHIMOJHEHHE TEXHOJIOTMYECKHX IPOILECCOB M NPUHUMATH
pELIEHNUS 110 YCTPAHEHUIO IPUYMH UX HAPYIIEHUI

IK-2.1 O6naz[aeT TCOPCTUUCCKUMU 3HAHUAMU OCHOB U IMPAKTUYCCKUMU HABBIKAMHU
IIPON3BOACTBA JIMTHIX I/ISIICJII/II\/'I W3 pa3jIMYHbIX MaTCpHUAJIOB




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

YUCJIC:

— KOHTaKkTHas padorta — 14,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;

— BHeayiuTopHas — 2,9 akaJl. 4acos;

— caMocTosiTenbHas pabora — 156,4 akan. 4acos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast 3 =
KOHTaKTHasl paboTa E 3 dopma TEKyIEro
=
B aKaj. Jyacax 3] Bun KOHTPOJIS
Paznen/ Tema 2, (B axaz. acax) == . p Kon
> 3 © | camocTosATENBHOM | ycIIeBaeMOCTH U
JIUCIUILIAHEI & [ . | kommereHmun
g £ paboThI MIPOMEKYTOUHOH
na0. | mpakrt. | =3 aTTeCTaLHN
Jlek. < <
3aH. 3aH. | QO &
1. lenu u 3a1a4m Kypca
Pabora ¢
1.1 Ienu u 3a1aun Kypca u [ ——
UX MECTO B CTaHOBJIEHUU 16 3neII)< };I:_IHHMH CaMOKOHTpPOIIb IK-2.1
cHenraIncTa-InTERIINKA P
HCTOYHHKAMH.
Pa6ora ¢
12 Tpotiece 3 JIUTEPATyPHBIMHU U
' DIEKTPOHHBIMHU
MPOEKTHPOBAHHUS, €T0 POJIb p
B pISPHTHH  HayuHO- 16 UCTOYHHUKAMHU. CaMOKOHTpOJIb IK-2.1
Bremonaenne
TEXHUYECKOTO Mporpecca
HHIHUBUAYAIHHOT
0 3aJaHus
HWroro no pazngeny 32
2. JIurelHble neTAIN
Pabora ¢
JIUTEPATYPHBIMU U
. 3JICKTPOHHBIMU
2.1 Jluteiinple aeranu, WX P CaMOKOHTpOJIb,
14 HMCTOYHHKAMH. TIK-2.1
KJaccU(pHUKAIIHS. sammra 13
Brimonnenue
WHINBUIYaTLHOT
0 3aJaHus
2.2 Ocobennoct  ul| 3 PaGora c
JIOCTOMHCTEA 1o JIUTEPATYPHBIMHA 1
CPaBHEHHIO C JIPYTHMH 3ne?< }(’)ZHHMH
BHUJAMH HM3TOTOBJICHHUS P CaMOKOHTPOJIb,
N N 14 HCTOYHHKAMH. TIK-2.1
W3 ETui (KOBKO, BAITIONHCHNC 3amura 13
IITAMIIOBKOM, CBapKo, S ——
XOJIOJHOM 00paboTKO, ﬂo 3aﬂa}./HI/IH
MOPOUIKOBOM A
Wroro no pazneny 28

3. HoBrle usnenus




3.1 HoBble u3nenns U uX

Pa6Gora ¢
JUTEPATYPHBIMU U
3JIEKTPOHHBIMHU

CaMOKOHTPOJIb
BJIMSHUE HA  pa3BHUTHC 14 HUCTOYHUKAMH. sammTa %3 ’ TK-2.1
TPEATPHUSITHUS. Brmoanenue
WHIUBUAYAIHHOT
3 0 3aJaHus
. Pa6ora ¢
3.2 TUIMYHEBIH UK )KA3HU
JIUTEPATyPHBIMU U
u3eNus U OKOHOMMKA
CO3/IaHNs HOBOT'O M3IEIIHS SJICKTPOHHEIMHU CaMOKOHTpOJIb
’ 12 HCTOYHHKAMH. oIk, TIK-2.1
WHXXCHEPHAS JICSTENbHOCTD 3amura 13
Brimonnenue
NpA  CO3JJaHUU  HOBOTO
WHIUBUAYAIHHOT
U3JIEIIHS.
0 3aJaHus
Hroro mo pasueny 26
4, TeXHOIIOTHYHOCTh
KOHCTPYKITHH.
Pabora ¢
4.1 OO6nactd NPOSIBICHUS JUTEPATYPHBIMU U
TEXHOJIOIMYHOCTH. SIIEKTPOHHBIMHU
CaMOKOHTPOJIB,
OCHOBHEIE ITOKa3aTen 7 HMCTOYHHKAMH. TIK-2.1
sammura 13
TEXHOJIOIMYHOCTH Brinonnenue
KOHCTPYKI[HH. HHIMBUIYaIbHOT
0 3aJaHus
Pa6ora ¢
JIUTEPATyPHBIMHU U
4.2 Knaccudukanus AJIEKTPOHHBIMHU
CaMOKOHTpOIIB,
OTJIIMBOK IO  TpyInmam 4 HUCTOYHHKAMHU. IK-2.1
3amura 13
CJIO’KHOCTH. 3 Brimoanenune
HHIUBUAYAIHHOT
0 3aJaHus
4.3 TpeboBanus K
OTJIMBKaM - OOIMe H Pabora ¢
crienuaibHEIE. JUTEPATYPHBIMU U
OKcIuTyaTalioOHHbIE JIIEKTPOHHBIMH
. CaMOKOHTpOIIb,
CBOWMCTBAa OTJIIMBOK M HX 4 HCTOYHHKAMH. sanmira U3 TIK-2.1
CBSI3b C KOHCTPYHPOBAHUEM Brinonnenue i
51 BBIOOpOM WHMBUIYaTLHOT
TEXHOJIOTMYECKOTO 0 3aJaHus
crroco0a M3roTOBJICHHUS.
HWroro no pazneny 15
5. Marepuasst IS
M3TOTOBJIEHMS U3JIETHI
Pabora ¢
51 CpaBHUTEIbHAS
JUTEPATYPHBIMU U
XapakTepUCTHKA HX IO
JIIEKTPOHHBIMH
¢busnyeckuM u CaMOKOHTpOIIb,
. 0,5 1 HCTOYHHKAMH. TIK-2.1
MEXaHWYECKHM CBOMCTBAM. sammra 13
Brimonnenue
VnenbHbIe roKasaTesu
N WHINBUIYATLHOT
CBOWCTB MaTepUaJIOB.
3 0 3aJaHus
PabGora ¢
. JIUTEPATYPHBIMU U
5.2 Mopdonorunueckuit Paryp
MOJIXOT npu BBIOOpE JICKTPOHHAIMHU CaMOKOHTPOJIb
P P 0,5 1 HMCTOYHHUKAMH. oIk, TIK-2.1
Marepuaia JUIst 3amura U3
BremonaeHnne
HM3TOTOBJIEHUS OTIIMBKH.
HHIUBUAYAIHHOT
0 3aJaHus
Wroro no pazneny 1 2
6. TeXHOIOTUYHOCTH

KOHCTPYKIHH OTJIMBKH




6.1 Usmenenus B Qopme
OTIIUBKH c y4eToM
0COOEHHOCTEH  JTUTCHHOM
TEXHOJIOTHH.

Koncrpymnposanue PaGora ¢
(T)(T)J;Elgléilﬂ ¢ leeTOﬁ JIUTEPATyPHBIMU U
ANIEKTPOHHBIMHU
HIEPOXOBATOCTH CaMOKOHTpOJIb,
3 4 HCTOYHHKAMH. TIK-2.1
MTOBEPXHOCTH. Basel BAIMONHEH e 3amnura 13
AlaHHbIX, JIOTIYCKH, HHIUBHAYAIBHOT
MOCA/IKH, pa3MEpHBIC IICTIH.
TouHOCTE u 0 3a/aHud
HIEPOXOBATOCTh
MOBEPXHOCTH OTJIUBKH U
MYTH MX JOCTHXKCHUS TPHU
Pa3IHIHBIX
6.2 Bausgaume TOYHOCTH Pabora ¢
OTIIMBKH Ha €€ CTOMMOCTD U SMTEpATYDHBIMH H
Ha  TOTOBOE  W3JEIHE, SICKTPOHHbIMH
KOHCprI/IpOBaHI/If OTJIMBKH 05 1 OO HIKAMIL CaMOKOHTpOJIb, K21
C OCTETHYECKOH TOYKH BALIOHEHHC 3ammura 13
3peHHUS. KOHCprI/IpOB%HHe A —
OTIIMBOK W  JINTEWHAas JR -
TEXHOJIOTHSI.
Hroro no pazaeny 0,5 3 5
7. UepTe:x OTIMBKH U €O
OTJINYHE oT yepTexa
00pabOTaHHOM JeTaNN.
7.1 OCHOBHEIE Pabora ¢
KOHCTPYKTHBHBIE SUTCpATYHbIH 1
3JIEMEHTHI OTJIIMBOK C TOYKH 5IeKTPOHHbIMH
3peHHs TEXHOJOIMYHOCTU 25 4 CTOUHIKAMIL CaMOKOHTg;);‘IL, K21
KOHCTPYKI[HH:  TOJIIUHBI 3aIIMTa
CTEHOK OTJHBKH I/Iv ux HHB;:IBISZ;I:;:I;OF
BIMSHME Ha  CBOWCTBA J
OTJIUBKH
7.2 TommuHBI  CTEHOK
OTJIMBKM M WX BIUSHHE HA
CBOMCTBA OTJIMBKH, Pabora ¢
Mepexo/ibl TOJIIUH CTEHOK JIUTEPATYPHBIMU U
OTJIMBOK U COTPSOKCHUS JIIEKTPOHHBIMH CamoKOHTPO
CTCHOK, MOJIOCTH B 0,5 2 HCTOYHUKAMH. i TIK-2.1
OTIIMBKAX, Brimonnenue sammTa U3
oOpabatbiBaeMbIe WHUBUIYaTLHOT
MOBEPXHOCTH, OpeOpeHue, 0 3aJaHus
OTOYPTOBKH, TJTATHUKH,
OOOBIIITIKK, TPAHCTIOPTHEIE
PabGoTa ¢
JUTEPATyPHBIMHU U
7.3 Orsepctuss W WX DJICKTPOHHBIMH CaMOKOHTpPOITb,
4 WCTOYHHKAMHU. TIK-2.1
BBLINIOJIHEHNE B OTJIMBKAX. BRIIOJHEHHE 3amura U3
HHIUBUAYAIBHOT
0 3aaHus
Wroro no pazneny 0,5 2,5 10
8. Mepbl MPOTHB MOSBICHHS
YCaI0YHbIX PAKOBHH
Pabora ¢
81 I} P— JIUTEPATYPHBIMU U
OJTHOBPEMEHHOT'O P u SJICKTPOHHEIMHU CaMOKOHTpOJIb
0,5 3 HCTOYHUKAMH. > T1IK-2.1
HAIMpaBJICHHOTO BhINONHEHE sammra 13
3aTBEpPJICBAHMSI. A ——

O 3aaHusA




8.2 Mepormnpusrus B

Pa6Gora ¢
JUTEPATYPHBIMU U
3JIEKTPOHHBIMHU

KOHCTPYKIUH o CaMOKOHTpOJIb
PYKIL HUCTOYHUKAMH. POJE, TK-2.1
CHIDKCHHIO  BHYTPEHHUX 3ammuTa 13
. Brimonnenue
HaINpsDKEHUH B OTIIMBKE.
WH/IUBUIYaJILHOT
0 3a7aHus
Pabora ¢
8.3 Hpyrue MepEI JUTEPATYPHBIMH U
KOHCTPYHUPOBAHHUS o JIIEKTPOHHBIMHU
CaMOKOHTpOIIb,
[IPEAOTBPALLECHUIO HUCTOYHUKAMH. IK-2.1
3anura 13
MOSIBIICHNST  1e(eKTOB B Brimonnenne
OTJIMBKE. HH/IUBUIYaJIbHOT
0 3a7aHus
8.4 TluraHue OTJIMBKH W
TEXHOJIOTHYECKHUE
Pabora ¢
MIPUITYCKU ¥ HAIIyCKHU. 30Ha
. JUTEPATypPHBIMHU U
JOeWcTBUS  MpuOBIIM U
ornpeJesieHHus qucia DJICKTPOHHBIMH CaMOKOHTpOJIb
p N 0,5 1,5 HCTOYHUKAMH. POk, TIK-2.1
mpuObUIell Ha  OTJIHBKE. 3ammura 13
Brinonnenue
Mecra 3axonakuBaHus U
WHIUBUAYaIHHOT
MOATOTOBKa TOBEPXHOCTH
0 3aJlaHus
XOJIOIMIIEHUKOB nepen
YCTaHOBKOM.
Wroro no pazneny 1 1,5
9. BIOOp MOJI0KEHUS OTIHUBKH B
(dbopMe M IUIOCKOCTH pazbeMa
JIUTOU Jie"Tallu.
Pabora ¢
JUTEPATyPHBIMU U
9.1 OcHoBHBIE TIpaBHIa AJIEKTPOHHBIMHU
CaMOKOHTpOIIB,
BbIOOpa MOJIOKEHHUS 0,5 HCTOYHHKAMHU. TIK-2.1
3ammra 13
OTJIUBKH B (hopMe. BrimosnaeHne
WH/IMBUIYaJIHOT
0 3a7aHus
9.2 BsibOp IUIOCKOCTH
Pabora ¢
pa3bema, OCHOBHBIC
JUTEPATYPHBIMU U
TIOJIOKEHUST 0 BBIOOPY
JNIEKTPOHHBIMHU
TJIOCKOCTH pasbeMa, CaMOKOHTPOJIb,
0,5 UCTOYHUKAMHU. TIK-2.1
3aBHCHMOCTh BBIOOpA 3amuTa 13
Brinmonsenue
IUIOCKOCTH ~ pa3beMa  OT
. WHAWBUYaJIBHOT
CEpUIHOCTH M TEXHOJIOTHH
0 3a7aHus
HU3roTOBJICHUA OTJIMBKU.
Hroro mo pazneny 1
10. TexHonoruueckue ykazaHus
TIPU TPOESKTUPOBAHUHI
Pabora ¢
JUTEPATYPHBIMU U
10.1 Kmacc  TOYHOCTH AIEKTPOHHBIME
CaMOKOHTpOIIb,
OTJIMBKH, TPUIIYCKHM Ha WCTOYHHKAMHU. sammra U3 TIK-2.1
MEXaHMYECKYI0 00paboTKy BeimosHeHne
WHJUBUyaIbHOT
0 3aJlaHus
Pabora c
JUTEPATyPHBIMU U
10.2 CtepxHM U MX 3HaKH, JIEKTPOHHBIMU
N CaMOKOHTpOJIb,
KpeTuieHre CTEepIKHEH. HCTOYHHKAMH. samura U3 MK-2.1
Pacuersl 3HaKOB cTEpIKHEH. Boimonnenue
WHIUBHAYAIHHOT
0 3aJlaHus

Wroro no pazneny

11. OcobeHHocT
KOHCTPYHPOBAHHUS OTJIUBOK,
nonyqaeMbe CrieuaJIbHbIMHU

CIIoco0aMH.




Pa6Gora ¢
JUTEPATYPHBIMU U

111 OcobeHHoCcTH 3JIEKTPOHHBIMU
CaMOKOHTPOJIb,
KOHCTPYHPOBaHUS 2 HUCTOYHUKAMH. TK-2.1
3amura U3
KOKHJIBHBIX OTJIUBOK. Brimonnenne
WHIUBUAYAIHHOT
0 3a7aHus
Pabora ¢
JIUTEPATyPHBIMU U
11.2 OcobeHHocTH AJIEKTPOHHBIMHU
CaMOKOHTpOIIb,
KOHCTPYUPOBAHHUS OTIIUBOK 2 HCTOYHHUKAMH. IK-2.1
3anura 13
pU 000JI0YKOBOM JIMTHE Brimonnenne
WHIUBUAYAIHHOT
0 3a7aHus
Pabora ¢
JUTEPATypPHBIMHU U
11.3 OcobeHHOCTH paryp
ANIEKTPOHHBIMHU
OTIIMBOK TPH JIUThE IO CaMOKOHTPOIB,
2 HACTOYHHUKAMH. TK-2.1
JaBJICHUEM H  HHU3KOM 3ammuTa U3
Brinonnenue
JIaBJICHUH
WHIUBHAYaIHHOT
0 3a7aHus
Pa6ora ¢
JUTEPATypPHBIMHU U
114 OcobenHocTH 3JIEKTPOHHBIMHU
CaMOKOHTPOJIB,
LEHTPOOEKHO-TTUTHIX 2 HCTOYHUKAMH. TIK-2.1
3ammura 13
OTIIMBOK Brimonnenne
HHIUBUAYAIHHOT
0 3a7aHus
Hroro mo pasaeny 8
12. CBapHO-ITUTHIC
KOHCTDVKITHH
Pa6ora ¢
JUTEPATyPHBIMHU U
AIIEKTPOHHBIMHU
12.1 3ameHa JIUTHIX P CaMOKOHTPOJIb
KOHCTPYKIIMI CBaAPHBIMH 6 HMCTOUHHMKAMH. 3ammra 13 TK-2.1
Py p ’ Brinmonnenue
WHIUBUAYAIHHOT
0 3aJaHus
Pabora ¢
12.2 IIpumenenue JUTEPaTyPHBIMU U
KOMOWHHPOBaHHBIX SNIEKTPOHHBIMHU
o CaMOKOHTpOIIb,
KOHCTPYKIUH. VYcnous 3,4 HUCTOYHHUKAMHU. sammira U3 TK-2.1
CBapHBaHUSA YYT'YHHBIX BrimosaeHne
OTJIMBOK. HHIAWBUAYAJIbHOT
0 3a7aHus
Hroro no pasaeny 9,4
HUroro 3a cemectp 156,4 JK3aMeH
HWroro no aucuuninnxe 156,4 9K3aMeH




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 UCTIONB3YIOTCS CIEAYIOUINE TEXHOIOT MU 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, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB IO
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 IPUMEHEHHU KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. lHTEepakTHBHBIE TEXHOJIOTUN — OpTaHM3alUsl 00pa3oBaTEIBLHOIO MpoIecca, KoTopas
IperonaraeT akTUBHOE M 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 MOApPa3yMeBaeT CyObEeKT-CyObEeKTHbIE OTHOLICHHUS B X0JIe 00pa30BaTEeIbHOIO
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 1MaJIoT, AMCKYCCHS KaK CIIOP-THAaJIorT).

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

@®opmMbl y4eOHBIX 3aHIATUH C HMCIIOJIB30BAaHHEM HH(POPMAIMOHHO-KOMMYHUKAMOHHBIX
TEXHOJIOTHIA:

JlekuMs-Bu3yanu3anusl — H3JI0KEHUE COJEp)KaHHUs CONPOBOXKIACTCA Mpe3eHTalen
(meMoHCTpaImel y9eOHbIX MaTepHasoB, MPEICTABICHHBIX B PA3INYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUUECKUX, ayJH0- U BUIEOMATEPHAIIOB).



[IpakTudeckoe 3aHsATHE B (OPME MPE3CHTALMH — MPEICTABICHUE PE3yIbTATOB MPOCKTHOM MIIH
UCCIIEI0BATEIbCKON AEATENbHOCTH C MCIOJIB30BAHUEM CIIEHUAIN3UPOBAHHBIX MPOrPaMMHBIX
cpex.

CamocrodrenbHas paboTa CTYIEHTOB CTUMYIHUPYET CTYIEHTOB K CaMOCTOSITEIbHOMN
popabOTKe TEM B IIPOLIECCE TOATOTOBKH K KOHTPOJIBHBIM paboTaM, MHAWBUAYAIbHBIM 33 JaHHSIM,
3a4yery

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOM padoThI 00y4yaommxcst
[IpencrasneHo B mpuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITIHUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Tronses, A.B. OCHOBBI KOHCTpYHpOBaHUS JeTaneil MamuH. JIuTeie netanu : yueOHoe
nocobue / A.B. TronsieB. — 2-¢ uzn., ucnp. u pon. — Cankrt-IlerepOypr : Jlans, 2013. — 192 c.
— ISBN 978-5-8114-1513-7. — Tekcr : snexktpoHHbiii // JIaHb © 3J€KTPOHHO-OHMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/30429  (nara oopamienus: 01.02.2023). — Pexxum
JOCTyMa: AJi1 aBTOPH3. MOJIb30BaTENCH.

2. [TpoekTrpoBaHUE TEXHOJIOTHYECKUX TIPOIECCOB MAITUHOCTPOUTEITHHBIX TIPOU3BOJICTB !
yueonuk / B.A. Tumupsizes, A.I'. Cxuptinanze, H.II. Conupinikun, C.W. JImutpues. — CaHKT-
[TerepOypr : Jlaus, 2014. — 384 ¢. — ISBN 978-5-8114-1629-5. — Texkcr : anekrponusiii // Jlanb
. 2JeKTpoHHO-OMOaMoreynas cucrema. — URL: https://e.lanbook.com/book/50682  (mara
obpamenus: 01.02.2023). — Pesxum goctymna: Jist aBTOPU3. [OJIb30BATEICH.

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. OCHOBBI KOHCTPYHPOBAHHUS JIUTHIX JieTaieii: yaeoHoe nocodue / A. . Munsie ; MI'TY,
kad. DMuJIIL. - Marautoropck, 2009. - 263 ¢. : wi., cXembl, TaoJI.

2. I'padpuyeckne  u300pakeHHs  HEKOTOPBIX  MPHUHLUIIOB  PALMOHAIBHOTO
KOHCTPYHUPOBAHHUS B MallIMHOCTPOCHUH | yueOHoe nocooue / B.H. Kpyros, K0.M. 3ybapes, 11.B.
Hemunosud [u 1p.]. — 2-e u3a., crep. — Cankr-IlerepOypr : JIans, 2018. — 204 c. — ISBN 978-
5-8114-1128 — Tekcr : anekTpoHHbIi // JlaHb : anekTpoHHO-OMOIHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/104950 (mara obparenus: 01.02.2023). — Pexxum moctyma: s
aBTOPU3. N10JIb30BATEIICH.

B) MeTroauyeckue ykasaHus:
MeTtoauyeckue yka3zaHusl JJIsl BBITIOJHEHHS MPAKTHUYECKUX PabOT M MHIUBUAYAIBHOTO
3alaHUA IPUBCACHBI B ITPUIIOKCHUN 3

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOIHO pacrpocTpansemoe [10 OCECCPOUHO

FAR Manager cB000HO pacnpocTpansemoe 110 06eccpouHO



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
Mexnynaponnas .6a3a http://link.springer.com/
MOJIHOTEKCTOBBIX JKYPHAJIOB Springer
VYHuBepcuterckass  MHGOPMAIIMOHHAS . .

https://uisrussia.msu.ru

cucrema POCCHU P

DNEeKTPOHHBIE Ppecypchl OHOIMOTEKH
MI'TY um. I'."1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas T'ocynapcrsentas https://www.rsl.ru/ru/4readers/catalogues/
oubnmoreka. Karamoru

denepaiibHOC rOCyJIapCTBEHHOE

O10/PKETHOE yupexaenue|URL: http://www1.fips.ru/
«DenepabHbIN HHCTUTYT

Nudopmanmonnas cucrema - EmuHoe
OKHO J0CTyma K HWH(OOPMAIMOHHBIM

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

[Touckosas cucrtema Axanemus Google
(Google Scholar)

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

HanmnonanpHas “H(pOpPMaAITUOHHO-
aHaJIMTAYECKasl cucTeMa — Poccurickui
UHIEKC HAy4YHOTO IUTHPOBAHHUS

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

OnekTpoHHass 0a3za TMEPHOAMYECKHUX
u3nanuii  East  View  Information

https://dlib.eastview.com/



https://archive.neicon.ru/xmlui/
http://link.springer.com/
https://uisrussia.msu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

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, TEKYILIETO
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

[To mucuunnuHe «OCHOBBI KOHCTPYHPOBAHUS JUTHIX AeTalieil» MpeaycMOTpeHa ayIuTopHas U
BHEAyJIMTOPHAsl CAMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

Ay,HHTOpHaﬂ CaMOCTOATCJIbHaA pa60Ta CTYACHTOB IPCANOIaracT BeIIIOJJHCHUEC HHANBUAYAJIbHBIX

Sa,I[aHI/Iﬁ Ha INPAKTHYCCKUX 3aHATHAX.
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Bomnpoce! 1151 npoBeieHnsi onpoca 00y4arommxcsi:

[lenu n 3aja4n Kypca U UX MECTO B CTAHOBJICHUH MH)KECHEPA - TUTEHUIIUKA.

[Tpouecc mpoeKTUPOBaHus, €ro poJib B Pa3BUTUU HAYUHO-TEXHUUYECKOTO MpOrpecca.
Jlurelinble neTanu, ux Kiaccu(uUKanus, 0OCOOEHHOCTH U JIOCTOMHCTBA 110 CPABHEHUIO C
JIpYTMMHM BUJAMH W3TOTOBJIEHUS M3/A€IUN (KOBKOM, IITAMIIOBKOM, CBapKOW, XOJIOJHOU
00paboTKOi1, MOPOIIKOBON METAJLTYypruei u 1ip.).

HoBele n3nienuis u ux BIMSHKUE HA PA3BUTHUE MIPEAIIPUATHSL.

TUNWYHBIN LUKII KU3HU U3LEIUS U SKOHOMHUKA CO3JAHMUS HOBOI'O M3JEIUs, MHKEHEPHAs
JESATENIbHOCTD IPU CO3/IaHUU HOBOT'O U3/IEIIN.

TeXHOIOrMYHOCTh KOHCTPYKLIUH.

OO6nacTv MPOSIBJICHUS TEXHOJIOTUYHOCTH.

OcHOBHBIE IIOKA3aTENIN TEXHOJIOTHYHOCTH KOHCTPYKLUH.

Knaccugukanus OTIMBOK MO TPYIIIaM CIO0KHOCTH.

TpeboBaHMs K OTIIMBKAM - OOIIME U CIIELUATIbHBIE.

DKCIUTyaTallMOHHbBIE CBOMCTBA OTJIIMBOK M MX CBSI3b C KOHCTPYUPOBAHHEM U BHIOOPOM
TEXHOJIOTUYECKOr0 cr10co0a N3roTOBJIEHHUS.

Matepuansl 1)1 U3TOTOBJIEHUS U3AETUI U UX 00Ilasl XapaKTepUCTHKA.

CpaBHMTENbHAS XapaKTEPUCTUKA UX MO GU3NUECKUM M MEXAaHUYECKUM CBOWCTBAM.

VY nenpHbIE MOKa3aTeIN CBOMCTB MaTEPUAIIOB.

Mopdonornueckuii moaxoa npu BeIOOpe MaTepuana A U3roTOBJICHUS OTIMBKH.
TeXHONOrMYHOCTh KOHCTPYKLIUN OTIUBKH.

N3meHeHus B GopMe OTIUBKU C y4€TOM 0COOEHHOCTEH JTUTEHHON TEXHOJIOTHH.
KoHcTpyrpoBaHue OTJIIMBKY C Y4E€TOM TOYHOCTU U II€POXOBATOCTH MOBEPXHOCTH.
ba3bl naHHBIX, JOMYCKH, IOCAIKH, pa3MEPHBIE LIETIH.

TouyHOCTB U MIEPOXOBATOCTh MOBEPXHOCTH OTJIMBKH U IYTH UX JOCTHXKEHUS IPU
Pa3IMYHBIX TEXHOJIOTHYECKUX NPOLIECCAX.

BnusiHue TOYHOCTH OTJIMBKU Ha €€ CTOMMOCTh U Ha TOTOBOE M3JI€TINE, KOHCTPYHUPOBaHUE
OTJIMBKH C DCTETUYECKOM TOUKH 3PEHHUS.

KoHcTpynpoBaHHe OTIIMBOK M JIMTEMHAs TEXHOJIOTHS.

YepTex OTIIMBKU U €T0 OTIMYUE OT YyepTeka 00paboTaHHOH eTalu.

OcHOBHbBIE KOHCTPYKTHUBHBIE AJIEMEHTHI OTJIMBOK C TOYKU 3pEHUS] TEXHOJIOTUYHOCTH
KOHCTPYKIMU: TOJIIIMHBI CTEHOK OTJIMBKU U UX BIMSHUE HA CBOICTBA OTJIMBKH, IEPEXOBI
TOJILIMH CTEHOK OTJIMBOK M CONPSKEHUSI CTEHOK, MTOJIOCTH B OTJIMBKaX, 00padaThiBaeMble
MOBEPXHOCTH, OpeOpeHue, 0OTOYPTOBKH, TUIATUKH, OOOBIIIKY, TPAHCIIOPTHBIS
MIPUCTIOCOOICHHUS.

OTtBepcTHs U UX BBIIIOJHEHUE B OTJIMBKAX.

Mepb! IpOTHUB MOSBIEHUS YCAAOYHBIX PAKOBHH.

[TpyHIMIIBI OTHOBPEMEHHOTO U HAIIPABJIEHHOT'O 3aTBEPIEBAHUS.

MeponpusiTusi B KOHCTPYKIIMU MO CHUKEHUIO BHYTPEHHUX HANPSKEHUN B OTJIMBKE.
Jpyrue Mepbl KOHCTPYHPOBAHHUS IO MPEJOTBPALICHUIO MOSBICHUS IEPEKTOB B OTJIMBKE.
Br160p nonoxenust OTIMBKY B GOpMe U IIIOCKOCTH pa3beMa JIUTON JAeTalu.

OcHOBHBIE TIpaBUIIa BEIOOpA MOJIOKEHUS OTJIMBKH B (hopMe.
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Bri6op miockocT pa3beMa, OCHOBHBIE IOJIOKEHHS MO BBIOOPY IUIOCKOCTH pPa3beMa,
3aBUCUMOCTb BbIOOpA IUIOCKOCTH pa3beéMa OT CEPUHHOCTH U TEXHOJOTHMHM M3TOTOBJIECHUS
OTJIMBKH.

TexHonOrnuecKkne ykazaHus IpyU MPOEKTUPOBAHUN JIUTEHHON TEXHOJIOTHH.

Krnacc TOYHOCTH OTIIMBKH, MPHUITYCKH HA MEXaHUUYECKYIO0 00pabOTKY, CTEPKHH U MX 3HAKH,
KPEIUICHUE CTEPIKHEH.

PacueTsl 3HaKOB CTEpIKHEN.

[TpyHLIMIIBI OTHOBPEMEHHOTO U HAIIPABIEHHOTO 3aTBEPACBaHUS.

[TuTaHue OTIIMBKY U TEXHOJIOTUYECKUE IPUILYCKU U HAITYCKH.

30Ha JeiicTBUs NpUOBUIM U ONpeesIeHUs YKcia NpUOblIel Ha OTIIMBKE.

Mecra 3ax0n1aKuBaHus U IOJArOTOBKA IOBEPXHOCTH XOJIOAWIILHUKOB NIEPE]] YCTAHOBKOM.
Oco0eHHOCTH KOHCTPYUPOBAHUS OTIMBOK, OJIYYaeMBbIX CIIEUAIbHBIMU CIIOCOOAMHU.
Oco0eHHOCTH KOHCTPYMPOBAaHUS KOKUIbHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYUPOBaHUS OTIMBOK ITPU 000JI0OUYKOBOM JIUTHE.

Oco0eHHOCTH OTJIMBOK IIPU JIUTHE 110/ JAaBICHUEM U HU3KOM JaBJICHUU.

Oco0eHHOCTH LIEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIUU.

3aMeHa JIMTHIX KOHCTPYKLINUN CBAPHBIMHU.

[TpumeHeHre KOMOMHUPOBAHHBIX KOHCTPYKIIH.

VYcnoBus cBapuBaHUs YyT'yHHBIX OTJIMBOK.

Kparkast xapakTepucThka METOJOB 0OpaOOTKM METaJUIOB JaBICHHEM U  00JIacTH
MCII0JIb30BaHUs IPOAYKIIMH, IPOU3BOJIUMON KaKIbIM METOJOM

OcHOBHBIE TIOKA3aTEJIN TEXHOJIOITMYHOCTH KOHCTPYKIIUU

Ob6nactu npuMeHeHus: py4yHOi (POPMOBKH U €€ OCHOBHBIE JOCTOMHCTBA

CpaBHEHUE MEXaHUYECKUX CBOICTB OTJIMBOK, CBAPHBIX U3AEIUI U TTOKOBOK

OO6mue TpeOoBaHUs K JIMTOM JAeTaln

JlocTOMHCTBa MAIIMHHOM M aBTOMAaTU3MPOBAHHOW (OPMOBKM M 00JAaCTH OTIUBOK,
U3rOTaBJIMBAEMBIX 3THM CIIOCOOOM

UTto Takoe TeXHOJIOTHYHOCTh U3AENUs U B KAKUX 00JIaCTAX OHA MPOSBISAETCS
CriennanbsHble TpeOOBaHMSA K JIUTOM JeTalu

CyIIHOCTb TUTHS MO JaBJIEHUEM, U KaKU€ OTIMBKU MOYKHO U3rOTaBIMBATh 3TUM CIIOCOOOM
CpaBHeHHE MaTepHAJIOB TI0 UX MEXAHUYECKON IIPOYHOCTH

Bimmstnue cepuitHOCTH MPOU3BOCTBA U3/I€IUN HA CTOUMOCTD

CymHOCT, JUThS MO BBIUIABISAEMBIM MOJENSM; MaTepuaibl M HOMEHKJIATYpa,
UCIIOJIb3YEMBIE B ’TOM  BU/IE JIUTHS.

Marpuua Bei6opa MaTepuana Juis oTJInBKU. Kakue cBoiicTBa MaTepHalioB paccCMaTpUBarOTCS
IIPU 3TOM.

CpaBHeHue criocoO0B U3rOTOBJICHUS I€TaJIeH 110 BO3MOXKHOCTH MOTYYEHUS JUIMHHBIX 0alloK
U TUIAT ¥ 110 BO3MOKHOCTH TOJIY4€HHUS CIOXKHBIX peOPUCTHIX y3JI0B

CpaBHeHHNE MaTepUaJIOB N0 UX IUIOTHOCTH U TEMIIEPAType IUIABJICHUS

CymHOCTb INThS B KOKWUJIb; 00J1aCTh IPUMEHEHNS U HOMEHKJIaTypa OTJIMBOK.

CymHOCTh METOAA U3TOTOBIIEHUS I€Talel ITAMIIOBKOW U CPaBHEHHE €r0 C KOBKOM
MeTanioeMKOCTh U3/IeIHs U €€ Pa3HOBUAHOCTH. MeTalioeMKOCTh YYT'YHHBIX U CTaJIbHBIX
OTJIMBOK

CymHOCTh IEHTPOOEKHOT'O JINThSI 1 HOMEHKJIATypa U3, MOTydaeMbIX ITUM CIIOCOOOM
Marpuiia BeiOOpa Matepuana Juist oTIMBKH. Kakue cBoiicTBa MaTepualioB paccMaTpUBAIOTCS
IIPU 3TOM

Buemnsas ¢hopma nutoit netanu

Knaccudukanuys oTIuBOK 1O CIOXKHOCTH

[Tono’xeHNEe OTIUBKHM IIPH 3aJINBKE

Jlutbe no BeIIaBIsieMbIM MoJiensiM, CyITHOCTh TIporiecca U 00JacTb MPUMEHEHH S
JlocToMHCTBa IPUMEHEHMSI UYTYHOB Il N3TOTOBIEHUS OTIMBOK

Mopdomornueckuii moaxo/ Mpu BEIOOPE Crocoda U3roTOBIEHUS JTUTON ETATH



75.
76.
77.

78.
79.
80.

81.
82.

83.
84.
85.

86.
87.
88.

89.
90.
91.
92.
93.

94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.

116.
117.

118.

Ocnosnble nokazatenu TKU

KoHcTpynpoBaHue TUTBIX OTBEPCTHUM U BBIIIOJHEHUE UX B MPOLECCE JIUTHSI.

XapakTep U3MeHEeHHsI cObITa U3/IeNUN U MIPUOBLIHN MTPH TPOU3BOICTBE HOBOTO U3/ICIHSI.
['paduk U3MEHEHUS ITUX apaMeTPOB

O6mas knaccuduxanus TKN

KoHcTpyrnpoBanue BhICTYNAIONIMX YaCTEH U BHYTPEHHUX MOJIOCTEN JeTalen

Posb HOBBIX uzielt B co3aannu uzaenus. OT00p X ¥ U3MEHEHHE M0 XOAY pa3paboTKu U
CO3JaHUs U3/1eIns

[ToHsiTHE TEXHOIOTMYHOCTH KOHCTpYKUKHU u3aenus. OcHoBHble noka3atenu TKU
KoHncTpyrpoBanue OTJIMBOK € LEbI0 IPeJOTBpalleHus 00pa30BaHus TPEIIUH U
nedopMaruii B OTIMBKAX

BHeuiHne v BHYTpEHHUE UCTOYHUKH UJIEH NPU CO3JaHUU HOBOT'O U3JEIHS
HanexxHocTb M 10JTOBEYHOCTD U3ENHNS

[IpoekTrpoBaHrE BHYTPEHHUX MOJIOCTEHN OTIMBOK. 3HAKH CTEP>KHEH. YUEeT OTBO/Aa Ta30B
U3 CTEpXKHEN.

KoHcTpynpoBaHue netanu ¢ y4eToM yAaJIeHUs CTepKHEN

OcHOBHBIE 3TaIlbl CO3/JaHUSI HOBOT'O U3JIENINSI U UX KpaTKas XapaKTepUCTHKA.
Meponpustus no obecnieueHuto TKU Ha cragusax pa3paOOTKu, H3TOTOBICHUS U
AKCIUTyaTallui U PEMOHTA

VYcraHoBIE€HUE TONIMHBI CTEHKU JIUTOW JI€Talu, OTIIMBAEMOM U3 Pa3IuYHbIX CIUIABOB
[Ipornecc MHKEHEPHO ACATEIBHOCTH TIPU pa3pabOTKe U3IeNus

KonctpynpoBanue oTOOPTOBOK, INIATUKOB U OOOBIIIEK HAa TUTHIX IETANSIX

Bo160op matepuaina 11 U3roTOBIEHUS OTJIIMBKYU (MaTpulia BbIOOpa MaTepuana)

JIuThbe B ecyaHO-TIUHUCTBIE (POPMBI, TPYIIIBI CII0KHOCTH OTIUBOK, rabapuThl U 001aCTH
IPUMEHEHHUS.

KoHcTpynpoBaHue netaneil ¢ ydeToM UX TPaHCIOPTUPOBAHUS

3arpaThl CPEICTB U BPEMEHHU Ha CO3/1aHUE HOBOT'O U3/IENIHS

XapakTepucTrKa CBOMCTB Pa3IMUYHbIX MAaTEPUATIOB JJIsI IPOU3BOJICTBA OTJIMBOK
ConpsixkeHne CTEHOK JIMTHIX JieTalled, IepeXxo/Ibl U raiTeau

TpeboBanus1, NpeabsBIsieMble K KOHCTPYKTOPY

[TapameTpsl, onpeAensIone HaIe)KHOCTh U I0JITOBEYHOCTD U3/IETHS, U UX U3MEHEHHUSI B
IIPOLIECCE DKCILTyaTalluu

KoHcTpyrpoBanue MaxOBUKOB U MEPHI 110 CHIKEHUIO KOPOOJIeHNs U AeopMaliuy JeTanu
[TocnenoBaTenbHOCTh CO3AAHUSI HOBOTO M3/IE€THS U CYIIIHOCTh OCHOBHBIX 3TaIlOB
Br160p miockocTy pazbema OTJIMBKU

Meps! 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HampsbkeHH. HanpsokeHus B IIKnBax.
CymHocTh MOPGOIIOTUYECKOT0 MOAX0/1a TP BEIOOPE BapuaHTa J1€Talu

CymHOCTh M BO3MOKHOCTH KOKHJIBHOT'O U LIEHTPOOEKHOTO JIUThSI

[TonoxeHne oTIMBKU B (hopme MpH 3aJIMBKE

OO011re MpUHLIUIBI KOHCTPYHUPOBAHUS OTIMBKU

OnTumu3zanus pereHnii 1 KOMIPOMUCCHBIE PELIEHUs

KOHCTpYKTHBHBIE U TEXHOIOIMYECKHUE YKIIOHBI HAa OTIUBAX

MeTtoauka npoeKTUPOBAHUS U3/IENHS, TOCIIE0BATEILHOCTD ITAlOB

Martpuiia Bei6opa crocod6a n3roToBJI€HUs OTIMBKU

TpebGoBaHMe K KOHCTPYKIMH JTUTON JA€TaIN

KoHcTpyrnpoBaHue OTJIIMBOK € y4€TOM IPUHIMIIA HAIIPABJIEHHOTO 3aTBEPIEBAHUS
ba3oBeie MOBEpXHOCTH. BBINTOITHEHNE YCTYNIOB U ITa30B

KoHcTpynpoBaHue IUTOMH JieTaiy ¢ yIeTOM ee Harpy>KeHus, Hanbosee «cinadbie» ceueHus,
pacueT NpOYHOCTH €€

KonctpynpoBanue pedep KeCTKOCTH JeTallel U UX CONpPSKEHUE

Hcnonp30BaHre NPUHIUIIA OJJHOBPEMEHHOTO 3aTBEpEBAaHUS OTIMBOK MPHU UX
KOHCTPYMPOBaHUU

[Tpouecc mpoeKTUPOBaHUS U OCHOBHBIE ATAIbI €T0.



119.
120.
121.
122.
123.
124.
125.

126.
127.

Br16op marepuana 11t OTIMBKY M UCIIOJIB30BaHKUE MOP(OIOTUYECKOT0 MOAX01a TIPH
BBIOOpE MaTepHayia
Pacnonoxenue pedep )KeCTKOCTH B OTJIMBKE U KOHCTPYKTHUBHBIE PELICHHS 10 UX
pa3sMEeLCHHIO
CpaBHeHHe crioco00B U3rOTOBJICHHS 3arOTOBOK (JINThE, CBApKa, KOBKA, IITAMITOBKA) IO
MEXaHUYECKUM CBOMCTBAM IOJIYYaE€MbIX 3aIrOTOBOK

O10ypTOBKH . JIUTHE YCTYIOB U 11a30B
«TeHu» Ha AeTany U yCTpaHEeHHE UX IIPU KOHCTPYUPOBaHUU
AHanu3 ycia0BUI HarpyXKeHUs JETAIU U IPUMEHEHHUE Pa3IMYHbIX KOHCTPYKTOPCKHUX
peLIeHUH U1 OTY4YEHUs] KaUeCTBEHHOM OTIMBKU
VY nanenue 3a1MBOB M MPHOBLICH U KOHCTPYKTUBHBIE MEPOIIPHUSTHS IO CHIDKEHHIO 3aTpat
TpyZAa IpU BBIIOJHEHUU 3TUX ONepanui
[Tpornecc MHKEHEPHOU AEATEIBHOCTH IPH pa3pabOTKe HOBOTO H3/IEIHS
Mertobl 3aKperuieHus CTepKHEH ¥ N3MEHEHNEe KOHCTPYKIUH JETaIH I 3TOr0



puioxenne 2

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

CTpyKTypHBIi
AJIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHHs
KOMIIETEHIINH

O1eHOYHEIE Cpe€acTBa

IIK-2: Cnoco6eH KOHTPOJIMPOBATH BbINOJHEHUE TEXHOJIOTHYECKUX MPOIECCOB U MPUHUMATH PelleHUsl 10 YCTPAHEHHUIO IPUYHH UX

HApYLUIeHU

O6naz[aeT TCOPCTHUYCCKUMHU  3HAHHUAMU
OCHOB MW IMPAKTHYCCKMMH  HABbIKAMU
IMPpOU3BOJACTBA JIMTBIX I/ISIIGJ'II/Iﬁ u3
PAa3IMIHBIX MAaTCPUATIOB

[1K-2.1

wmn

o

10.
11.

Bonpocul, 6xooauwue 6 nepeuens 014 coauu IK3amena:

Mopdonoruueckuit moaxo/1 Mpu BEIOOPE crioco0a U3roTOBICHUS JTUTOM
JeTaau
CpaBHeHHE MEXaHUYECKUX CBOICTB OTJIMBOK, CBAPHBIX U3ACIUN U TOKOBOK
KoHcTpynpoBaHue JINTBIX OTBEPCTHI U BBIIIOJHEHUE UX B IIPOLIECCE JIUThS
XapaxkTep U3MEHEHHUs cObITa N3NNI U MPUOBLIN MPU MPOU3BOACTBE HOBOTO
uznenus. 'paduk n3MeHeHus 3TUX MapaMeTpoB

[ToHsTHE TEXHOJOTUYHOCTH KOHCTPYKIMHU n3nenust. O6mas
knaccudukanus TKU
KoHcTpynpoBaHue BBICTyNAONINX YaCTEW U BHYTPEHHUX MOJIOCTEN JIeTanei
Poib HOBBIX uzelt B coznanuu usaenus. OT0op uX U U3MEHEHHE 0 X0y
pa3pabOTKH U CO3TaHUs U3IETUS
CyIHOCTb TUThS B KOKWJIb U 00J1aCTh MPUMEHEHUS 1 HOMEHKJIaTypa
OTJIUBOK.
KoHcTpynpoBaHue OTIMBOK C 1IETbI0 MPEAOTBPAIIEHUsT 00pa30BaHUs
TpeluH 1 1edopMannii B OTIUBKAX
BHemnue v BHYTpEHHNE UCTOYHUKHU UIEH IIPU CO3AAHUH HOBOT'O U3/1EIIHS
HanexxHocTh U JOITOBEYHOCTh 3NN




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.
22.
23.

24,
25.
26.

27.
28.

29.
30.

[IpoexkTupoBaHie BHYTPEHHHUX MOJOCTEN OTIIMBOK. 3HAKU CTEPKHEH. Yuer

0TBOJ1a T'a30B U3 crepkHeil. KoHcTpynpoBaHue ¢ yueTom yaaneHus

CTEpKHEU

OcCHOBHBIE 3Tallbl CO3/IaHMS HOBOT'O U3/EIHUS U UX KpaTKasi XapaKTepUCTHKA.

CriocoObI TUTHS , 00ECTICUNBAOIIIE MAKCUMAIIBHYIO TOYHOCTh M HU3KYIO

LIEPOXOBATOCTh TOBEPXHOCTH

VYcTaHOBIEHUE TONIMHBI CTEHKU JIUTOH JI€Talu, OTIMBAEMOM U3 pa3IM4HbIX

CILJIaBOB

[Ipouiecc MHKEHEPHOM AESITEILHOCTU IIPU pa3paboTKe U3eNus

CpaBHeHue crioco00B U3rOTOBJIEHUS 3arOTOBOK (JIUThE, CBapKa, KOBKa,

LITAaMIIOBKA) U BIOOP paliMOHaIbHOIO CrI0co0a

KonctpyupoBanue oTO0PTOBOK, MJIATUKOB M OOOBILIEK Ha JIUTHIX JETAIAX

Bri6op Matepuana j1st U3rOTOBJICHHS OTIMBKH (MaTpuIiia BIOOpa

Marepuaa)

JIuTbe B ecYaHO-TIUHUCTBIE (OPMBI, TPYIIIbI CII0)KHOCTH OTJIMBOK,

rabapuThl ¥ 00J1aCTH IPUMEHEHHS.

KoHncTpynpoBanue neranei ¢ yueToM UX TPaHCIOPTHUPOBAHUS

3aTpaTsl CPEJCTB U BPEMEHHU Ha CO3/IaHUE HOBOTO U3ENIHS

XapakTeprucTUKa CBOMCTB pa3IMYHbIX MaTEPHAIOB JIJIsl IPOM3BOACTBA

OTJIIMBOK

ConpsikeHue CTEeHOK JIMTHIX JeTalled, IepeXxo/ibl U raiTean

TpeboBanust, npeabaBIsSieMbIe K KOHCTPYKTOPY

JlocToMHCTBa MaIIMHHOM M aBTOMAaTH3UPOBaHHOW (OpMOBKM U oOnacTu

OTJIMBOK M3rOTABIMBAEMBIX 3TUM CIIOCOOOM

KoHcTpynpoBaHre MaxOBUKOB U MEPHI [0 CHUYKEHUIO KOPOOJICHUS U

nedopmariu aeTanu

CymrHocTh MOP(OIOrHYecKOoro MoAxo0/1a Mpu BIOOPE BapUaHTa JeTaju

CyIHOCTh ¥ BO3MOXHOCTH KOKUJIBHOTO U IIEHTPOOEKHOTO JTUThS
ITonoxxeHne oTAMBKYU B (pOpMe NpH 3aIMBKe




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

31.

32.
33.

34.
35.

36.
37.
38.
39.
40.
41.

42.
43.

44,

45.
46.

47.

48.
49.

[TocnenoBarenbHOCTh CO3AaHMSI HOBOT'O M3/EIHUS U CYILIHOCTh OCHOBHBIX
JTaroB
Br160p m10cKOCTH pazbeMa OTIMBKU
Mepsl 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HanpspkeHuil. Hanpsbkenus B
LIKMBAX.
OO01u11e NpUHIUIBI KOHCTPYMPOBAHUS OTIMBKHU
JlocrouHCTBa MaIIMHHOM M aBTOMAaTU3MpPOBaHHOW (opMOBKM U oOnactu
OTJIMBOK, U3rOTaBJIMBAEMbIX TUM CIIOCOOOM
KoHCTpyKTHBHBIE U TEXHOJIOTMYECKHUE YKIOHBI Ha OTIMBAX
MeTtoauka IpOEeKTUPOBAHMS U3/IETIHS, T0CIIEJ0BATEIbHOCTD ITAIOB
Marpuia Bei0opa croco6a u3roToBICHHUS OTIUBKA
KoHcTpynpoBanue cTepkHEN ¢ y4eTOM OTBOJA I'a30B U yJAJICHUS UX U3
OTJIMBKU
TpeboBanue k KOHCTpYKUMHU JuTol Aeranu. OOmue n  CrnenuanbHble
TpeOOBaHUS K TUTOW JIeTaIn
KoHcTpynpoBanue OTIMBOK C y4€TOM NPUHIMIIA HATIPABICHHOTIO
3aTBepAeBaHU
ba3oBble mOoBEpXHOCTH. BINIOJIHEHNE YCTYIIOB U NIa30B
Kpatkas xapakrepucTuka MeTOJIOB OOpaOOTKM METaNIOB JaBJICHUEM U
00J1aCTH UCIIOIB30BAHUS IPOAYKIMH, TPOU3BOIUMON KaXIbIM METO10M
KoHcTpynpoBanue IuTOM 1eTany ¢ y4eToM ee HarpyxeHusi, HanboJsee
«cnalple» CeYEeHUs, pacyeT MPOYHOCTH JIUTOM JIeTalu
KoHncTpynpoBanue pedep xKecTKoCTH JeTalell U UX CONpsHKEHNe
[Ipuunnel, BeI3bIBatONIME fedopMalnio U KopobiieHue aeranu. BnusHue
(bopMBbI cCeueHHsI Ha HaNPsDKEHUS B OTJIMBKAX
TexHonornyeckne mporecchl JINThs, 00€CIEeUNBAIOIINE BHICOKYIO TOUHOCTD
U HU3KYIO HIEPOXOBATOCTh OTIMBKH
.TpeGoBanus K BHEIIHEH Hopme JTUTON AeTaal U KOHCTPYUPOBaHUE €€
Kparkas xapakrepucTika MeToJ0B 00pabOTKH METaJIOB /IaBJICHUEM U
00J1aCTH UCIOJIb30BAaHUS MPOAYKIIMH, TPOU3BOJUMON KaXKIBIM METOJIOM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

50.
o1.

52.
53.
54,
55.

56.
S7.

58.

59.
60.

61.

62.

OntuMuzanus pereHuii 1 KOMIPOMUCCHBIE PEIICHUS
Hcnonbs3oBanue NpuHLKIIA OJHOBPEMEHHOIO 3aTBEPAEBAHUS OTJIMBOK IIPU
UX KOHCTPYHPOBAHUU
CpaBHeHHe crocoOOB M3rOTOBJICHUS J€Tajeil M0 BO3MOXKHOCTH HOTyYEHUS
JUTMHHBIX OQJIOK ¥ IJTUT U TI0 BO3MOYKHOCTH TOTYYCHHSI CIIOKHBIX PEOPUCTBIX
y3J10B
Bremnss ¢popma TUTHIX AeTanen
Brnusinue ¢hopMbl OTJIMBKH Ha BOSHUKHOBEHHE HANIPSKEHUH B HEl
AHanu3 ycioBuil pabOThI JeTaIN U TPEOOBAHUS,
npeabsBiIseMble K Hell PacueT nmpoyHocTH eTanu.
OcnogBnble nokazarenu TKU
MeponpusiTusi, HalpaBJIE€HHBIE 10 CHIKEHUIO HAPSHKEHUH B OTJIMBKE KOJeca
Y MaxoBHUKa
[TapameTpsl, onpenenstomnue HaJeKHOCTb U I0JITOBEYHOCTb U3JENHS, U UX
M3MEHEHHUs B IIPOLIECCE IKCILTyaTalluu
Bnusinue cepuitHOCTH MPOU3BOACTBA U3/IEIUI HA CTOUMOCTh
W3meHeHue yncna el 1 CTOMMOCTH pa3pabOTKU MPOEKTa U U3AETHs
IIPOLIECCE €€ MOIYUECHHUS
CornpsikeHus U IepeXo/Ibl TPU KOHCTPYUPOBAHUY JIUTHIX JIeTaNIChH2.
CylIIHOCTb JIUTHS 1O BHIIUIABIISIEMBIM MOJIEISAM MaTepUalibl 1 HOMEHKIIATYpa,
WCIIOIB3YEMBIEC B 3TOM BHJIE JTUThSA
CpaBHEHME MaTEPUATIOB IO MX MEXAHUYECKON IPOYHOCTH, 10 UX INIOTHOCTH
U TeMIepaType IIaBICHUs

B.Haz]elme NPAKTUY€CKUMHU HABbIKAMM:

1.

COCTaBUTL MaTpuny BBI60pa mMarepuajiia, HU3 KOTOPOTO HCOGXOI[I/IMO
HU3rOTOBUTH OTJIUBKY. HpOBeCTI/I aHaJn3 CBOMCTB Marcpurajia U 1aTb OLICHKY
10 KaXXJI0MY U3 HUX, B 3aBUCUMOCTHU OT YCJ'IOBI/Iﬁ pa6OTLI JC€Talik, a 3aTCM Ha
OCHOBAaHUMU CpaBHCHHA CYMMBI 0amioB BLI6paTB HpeﬂHOqTHTeHBHBIfI
MaTcpual st ,Z[aHHOfI OTJIHNBKH,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

N

10.

11.

12.

IIPOBECTHU AHAJIU3 TEXHOJOTUYHOCTH OTJIMBKU U BHECTU IIPEIOKEHUS 10 €€
YIYYIIEHUIO ¥ YCTAHOBUTH OOIIME U CIIEMaTIbHbIE TPEOOBAHUSA K ACTANH;
IIPOBECTU aHAIM3 BO3MOXKHBIX INIOCKOCTEH pa3beMa (IBa-TpU BapuaHTa) U
yKa3aTb OCHOBHbBIE IOCTOMHCTBA U HEJJOCTATKH KaX/10T0 U3 HUX;
OIPENICNIUTh PALMOHAJBHOE TOJOKEHWE OTIMBKM B (opMe U BbIOpaTh
MIOBEPXHOCTh pa3beMa MpH E€JUHUYHOM XapakTepe MPOM3BOACTBA OTIMBOK,
IpUBECTU 3CKU3 (opMbl B COOpEe C JIMTHUKOBOW CHUCTEMOM, U, €CIM 3TO
HE00X0IMMO, TPUOBUIAMH WITH XOJOAUIBHUKAMHY;

TO € 4YTO M B MPEAbIAYLIEM IyHKTE, HO JJii YCJIOBUH MaccOBOIO
IIPOU3BO/ICTBA

BBIIEJIUTh MECTa BEPOSATHOIrO OOpa30BaHUS YCAJAOYHBIX PAKOBUH WIIU
yCaJOYHbIX PBIXJOT, M IPOU3BECTH BHIOOp MecTa, I/e HEOOXOIUMO
IIPOU3BECTH YCTAHOBKY NPUOBLIEH HA OTIIUBKY.

TPEThI0 NPOEKIMIO JEeTald MO ABYM 3aJaHHBIM (OAMH M3 BO3MOXKHBIX
BApUAHTOB), pEIICHHE 3aJaHUs B JBYX BapuUaHTaxX IMOBBIIIACT YPOBEHb
OLICHKU;

MIPOCTPAHCTBEHHOE U300pa’keHUE I€TaIN B aKCOHOMETPUH WIN AUMETPUH;
HEpa3beMHYI0 000JIOUKY 10 KOHTYpY JETaJH, MPeJICTaBUB M300pa)keHue B
TpeX MPOEKIMAX C HeoOXoauMbIMHU paspezamu3. HepasbemnHas oGosouka
XapakTepHa JUIsl TEXHOJIOTUH JIUThS IO BHIIJIABISIEMBIM MOJIEIISIM.

BBIOpATh M MOKa3aTh BO3MOXHBIE TUNIOCKOCTH pazbeMa MOJIEJIM Ha YEpPTexKe
JeTall U ee MPOCTPAHCTBEHHOM M300paKeHUH, U300pa3uB UX YCIOBHBIMU
anemeHTamMu B cooTBercTBUU ¢ ['OCT 3.1125 — 88 mo BBHINOJIHEHUIO
3JIEMEHTOB JIUTEUHBIX (HOPM.

O6ocHOBaTh PAIMOHAIBHYIO IUIOCKOCTh pazbeMa, CPaBHUB HECKOJIBKO
BO3MOJKHBIX BapHaHTOB IUIOCKOCTEH pazbeMa MEXIy CO0O0Oi, TOKa3aB
HaunboJiee BayKHbIE MPEUMYIIECTBA BHIOPAHHOM IIIOCKOCTH pa3beMa JIeTallu.
1o HauboJsee pallOHAILHOM TIOCKOCTH Pa3beMa BBIOJIHUTH (POPMOBKY U
HauepTuTh GopMy B cOope B Tpex mpoekuusix. [Ipuuem Ha Buae cBepxy
HIKHIOIO OMTOKY M300pa3uTh B MOJIOKEHUH, KOT/1a BEpXH:Is onoKa cHATa. [l




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OueHouHBIE CpeACTBa

KOMIICTCHI N

00Jie TOJIHOTO BOCHPUATHS M300PaKEHHS MOXKHO BBIIOJHHUTH CIOMKHBIN
paspes.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJM M KPUTEPHUH
OLlCHUBAHMWSL:

HpOMe}I(YTOLIHaH arrecragusa 1o JUCHHIIIINHE «OcHOBBI KOHCTPYHUPOBAHUA JIMTBIX I[CTaJ'ICfI»
BKJIIOYACT TCOPETUUCCKHE BOIIPOCHI, IIO3BOJIAIOINNE OLICHUTE YPOBEHb YCBOCHHA O6yLIaIOH_[I/IMI/ICH
3HaHPII>i, U IIPAKTHUYCCKUEC 3aJlaHus, BBIABIAIOIIUC CTCIICHB C(l)OpMHpOBaHHOCTI/I YMCHI/II‘/'I u
BHaI[GHI/If/'I, IIPOBOAUTCSA B (1)OpM€ 3a4€Ta U B CI)OpMe BBITIOJIHCHHA W 3alIUThl MHABUAYAJIbHOTO
3aaaHusd.

DK3aMeH Mo JaHHON IUCIHIUIMHE TPOBOJUTCS B YCTHOM dopme.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTH4eCKOe M IIyOOKOe 3HAaHUE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSIET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — OOydYarOIIMICS JEMOHCTPUPYET CpPEIHUM YpPOBEHD
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTEINIbHBIC OMIMOKU, HETOYHOCTH, 3aTPYTHCHHS IPU aHAJTUTUICCKHUX OTepaIHsIX, TEPEHOCE
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLICHKY «YyJI0BJIETBOPHUTEJBLHO» (3 6amia) — oOyvarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIBHBIX MEPOMPUITUIA JOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTICNbHBIX 3HAHUM, yYMEHUW, HABBIKOB, OOydarolIUiics
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TMPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbLHO» (2 Oamia) — oOydaronuiicss IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



Ipuioxkenue 3
Meronnyeckue yka3aHus IS BBIIIOJIHEHUS IPAKTUUECKUX YIIPaKHEHUH (pelIeHns 3a1a4 U
BBITIOJIHCHHUA UHANBUAYAJIBHOT'O 3aI[aHI/I5I)

NuauBuayanbHoe 3axanue Ne 1

OcHOBHas Ledb JAHHOTO YINPA)KHEHUS CBOAMUTCS K TOMY, YTOOBI BOCCTAaHOBUTH paHee
npuoOpeTeHHbIE 3HAHUS: Pa3BUTh 00BbEMHOE (IIPOCTPAHCTBEHHOE) MBIIUICHUE, HAYYUTHCS II0
YEepTeKy AETAIN BBIIOIHATh 00bEMHOE M300paKEHUE, HAHECTU JIMTEHHYI0 000JI0UKY BOKPYT €€
(KaK MpH JINThE MO BBITUIABIISIEMBIM MOJIEIISIM) U BBIIOJTHUTH (POpMY B cOOpE B YIIPOIIIEHHOM BHJIE.

B kadecTBe 3a7aHus Aal0TCA ABE MPOEKLUM JIE€TAIN U3 PUCYHKOB, IPUBEJCHHBIX B KHUTE
«3aHUMaTeNbHbIE 3a/1a4U 110 IPOEKLIUOHHOMY YEPUEHUIO».

[Tpr BBIMONHEHMM 3aJaHUA HEOOXOAMMO IOJYYUTh HOBBIE 3HAHHUA IO TEXHOJOTHH
JUTEHHOTO TPOU3BOJICTBA: HAYYUTHCS BBIOMPATH MOJIOKEHHE OTIMBKH MPH 3aJMBKE, IIOCKOCTh
pasbeMa MoJienu U (popMBI, C TEM, UTOOBI MOYKHO ObUIO OECIPensITCTBEHHO U3BJIEKaTh MOJIENb U3
(GbopMBI, HAYYUTHCS KCIOIB30BATh YCIOBHBIE O0O3HAUEHHMS ISl TIOKa3a DJIEMEHTOB JIMTEHHOU
dopmsbl. /111 3TOrO CiienyeT 03HaKOMUTBCS € JINTEPATYPHBIMU HCTOYHUKAMHU.

B mnponecce paborel Hax HMHAMBHUAYaldbHBIM 3aaaHueM Ne 1 CTyaeHTYy HeoOX0IuMO
BBINOJIHUTB:

1. TpeTbio HMpOEKUMIO AETAIM IO JBYM 3aJ@aHHBIM (OAMH M3 BO3MOXXHBIX BapHUaHTOB), Kak
noka3aHo Ha puc.l.l, pemeHue 3a1anus B IByX BapUaHTaxX MOBBIIIAET YPOBEHb OLIEHKHY;

2. TpPOCTPAaHCTBEHHOE M300paKEHHE ACTAIHN B aKCOHOMETPHUH WK AuMeTpuu (puc.1,2);

3. Hepa3beMHYI0 000JIOUKY 10 KOHTYPY JI€Talli, IPEeICTABUB U300pakeHUE B TPEX MPOEKIUAX
¢ HeoOxomMMBbIMHE pa3pe3amu puc. 1.3. HepazbpemHast 0005109Ka XapakTepHa JAJIsi TEXHOJIOTHU
JIMTHS IO BBIIJIABJISIEMBIM MOJEIISIM.

4. BBIOpATH M MOKAa3aTh BOZMOXKHBIE TUIOCKOCTH pa3beMa MOJICIH Ha YepTekKe JeTaiu (Ha pHcC.
1,1moka3aHa mIOCKOCTh padbeMa |, a Ha puc. 1.2 mmockocTh paswbema 1) m  ee
MIPOCTPAHCTBEHHOM M300paKCHUH, H300pa3HB UX YCIOBHBIMHU 3JIEMEHTAMH B COOTBETCTBHH
c 'OCT 3.1125 — 88 1o BBHINOJHEHUIO 3JIEMEHTOB JUTEHHBIX (opM. OOOCHOBATH
palMOHAJIbHYI0 IUIOCKOCTh pPa3beMa, CpPaBHUB HECKOJbKO BO3MOXHBIX BapHaHTOB
IUIOCKOCTEH pa3beMa Mex 1y cCoOOH, moka3aB HanboJiee BaXKHbIE IPEUMYIIeCTBA BHIOPAaHHOM
IJIOCKOCTH pa3beMa JIeTalH.

CpaBHeHue miockocTei pazbeMa | u 1l mokaspiBaer, 4To B 00€HX CiydasiX BbICOTa MoOjEeH
OJIMHAKOBa, OHU OOECHEeUMBaIOT OECNpPEnsATCTBEHHOE H3BJIEYEHHE MOJEIN W3 (QOpPMBI, HE
00pa3ysl TEHEBBIX Y4aCTKOB.

OpHako BO BTOpPOM BapuUaHTE U3BJICYEHHE OOJEr4YeHO U3-3a MEHbIIEH BBICOTHI

BEPTUKAIBLHON CTOPOHBI MOJEIIH.

6. mo HanOoJiee pallMOHAIBHOMN TUIOCKOCTH pa3beMa BBIIOJIHUTH (POPMOBKY U HAUYE€PTHUTh

¢dopmy B cOope B Tpex mpoekiusax (puc. 1.4). Ilpudyem Ha Bl CBepXY HHMIKHIOIO OIOKY

M300pa3uTh B MOJIOKEHUH, KOT/la BEPXHAA OMOKa cHATA. J[s 60je MOoJHOro BOCIpUSATUS

1300pa’keHUs] MOXKHO BBITIOJHUTB CIIOKHBIN pazpes.



Puc. 1.1 IlocTtpoenue TpeTheil MPOESKIUK 1eTaIN

B

v

Puc. 1.2 O6vemHOe n300paxkeHue eTanu

Puc. 1.3 HepazbemHast 000J109Ka 110 KOHTYPY J€TaTH

Puc. 1,4 ®opma B cOope (yNpOIICHHBIH BapUAHT)



NuauBuayanbHoe 3a1anue Ne 2

Bo BTOpOM ynpaxHEeHUH 1€Talb YCIOKHAETCS TEM, UTO B HEM HMEETCSl CKBO3HOE OTBEPCTHE,
KOTOPOE TNPH JIUThE OOBIYHO MOJTYYAIOT 3a CYET YCTAaHOBKH B ()OPMY CTEPKHSI, BHIITOJIHEHHOTO U3
cTepkHEeBO cMmecu. CTepKeHb TMpelncTaBisieT co0Ol wW3lenue MPOCTOM WM  CIOXKHON
KOH(UTYypalul, KOTOPOE YIJIOTHAETCS B CHEIUAIBHOM CTEP)KHEBOM SIIHUKE (BBITPSIXHOM,
Pa3bEeMHOM HJIM KOMOMHUPOBAHHOM C OOJIBIINM KOJMYECTBOM OTHEMHBIX YaCTEH ), TEM MIIM MHBIM
crocoboM  TpaMOOBaHHMEM, TECKOAYBHBIM WM  IECKOCTPENbHBIM  CIIOCOOaMH, WM
BUOPOYIIJIOTHEHWEM W3 XOJIOJHO-TBEpACIONMX cMmeced. [l duxcammm cTepkHS B JTUTEHHON
dbopMe Ha HEM MpPEeAyCMOTPEHBI CTEpKHEBbIE 3HAKH, KOTOpbIE BCTABJIAIOTCS B THE3JO,
BBINIOJIHEHHOE B oOTrHeyatke (opmbl. DOpMBI 3HAKOB CTEPXKHS M METOABl (PUKCAlUU OT
nepemelienuss wim noBopora ero npuBeaeHbl B ['OCT 3606-80. «KommiekTsl MoOjAE/IbHBIE.
CreprxHeBble 3HaKU. OCHOBHBIE pa3MEpBD.

BapuanTel 3ananuii ¢ 2.1-2.32 npencrasinensl B [Ipunioxenun.

B mpouecce paborel Hax ynpaxkneHuemM Ne 2 CTyAEHTY HEOOXOIMMO BBIIOJIHUTH
cienymrlee:

1. HAlTH TPETHIO MPOEKIMIO JIETalN, BBIOPATh MOJIOKEHUE OTIMBKUA B (OpPME NPU 3AIMBKE U
YCTaHOBUTH pa3zbeM Mojenu U (Gopmbl, H300pa3uB ero B coorBercTBuU ¢ TpedoBanusmu 'OCTa
3.1125-88. «lIpaBuna rpadudeckoro BBHIIOJHEHUS YEPTEKEH DIIEMEHTOB JUTEHHBIX (OpPM U
oTIIMBOK» (puc.2.1);
2. JnaTth N300pakeHHE JACTATU B 00beMe (AKCOHOMETPHH MU TUMMETpuH) (puc. 2.2);
3. HaAuepTUTh HEPa3beMHYIO OO0OJOYKY IO KOHTYpYy MAETalu, cAellaB H300pakeHHe B Tpex
IPOEKLHUSIX C HEOOXOAUMBIMH pa3pe3aMu;
4.HauepTuTh GopMy B cOope B Tpex mpoekiusx. Ilpuuem Ha BuIe CBEpXy HUKHEH OMOKHU
n300pa3uTh MOJIOKEHHE, KOT/Ia BEPXHsS ONOKa CHiATAa. B GopMmy Uit mosydeHus: OTBEpPCTHUS B
OTJIUBKE HEOOXOJIMMO YCTAaHOBHUTH CTEP)KEHb, MOCIIE YEro HAKPHITh HIKHIOI OMOKY BEpXHEH
oJryopMoit;
5.HaYepTUTH ICKU3 CTEPIKHS B TPEX MPOEKIIUSIX CO CTEPKHEBBIMHU 3HAKAMHU.
[Tpumep BeinonHeHus 3a1anus Ne 2 npuBeieH Ha puc.2.

-

Puc. 2.1 [locTpoeHue TpeTbeil MPOESKIUH ASTaTN



Puc. 2.2 O6beMHOE N300paKeHUE JETAIH
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Puc. 2.3 Hepa3zbemHast 0007104Ka 110 KOHTYpY JeTallu
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Puc. 2.4 ®opma B cOope
1 —BepxHss OMOKa; 2 — HUXKHSS ONOKA; 3 — CTEPKEHb;
4 — TUTHUKOBasi BOPOHKA; 5 — CTOSIK; 6- IUTAKOYJIOBUTENb; /- MUTATENH; § - 3yMII(

-/

D=g

Puc. 2.5 M300paxenne CTep:kHs B TPEX MPOEKIIHIX



NuauBuayanbHoe 3ananne Ne 3

Boinonnenue ynpaxsenus Ne 3 omimnuaercst oT ynpaxHeHuid Ne 1 u 2 Tem, 4To 31€ch He
MIPOU3BOJUTCS BBIMOJHEHHE MPOCTPAHCTBEHHOTO M300pakKeHHsI M HE BBINOJHSAETCS 000JI0YKa
BOKPYT MOJICIIH.

B ympaxkaernn Ne 3 CTyAEHTBI 3HAKOMSTCS ¢ HOBBIMH JJIEMEHTaMH JMTEHHON (popmbl: 1 -
JIMTHUKOBOW CHCTEMOM, COCTOALUEN W3 CUCTEMBI 3JIEMEHTOB, IMOABOSIIMX METALUI B OTIEYATOK,
JIMTHUKOBOW BOPOHKH, CTOSIKA, 3yMII(a, IIAKOYJIOBUTENIS U MUTATENECH;

2 — MUATAOIICH CUCTEMBI, CITY’KaIlleH JJIsi KOMITICHCAIIUH YCAIOYHBIX MPOIIECCOB B OTIIMBKE BO
BpeMsl €€ 3aTBepleBaHUs U TOIYy4YCHUS 370pPOBOM OTIMBKM, COCTOAIIEH U3 MpuObUIeH U
XOJIOAMIILHUKOB.

B 3TOM ympakHEeHUM C HUCMOJIB30BaHHEM MOP(OIOrHYECKOro MOAX0da CTYAEHT YUUTCS
COCTaBJIATH MAaTPHIIBI JJIs1 BEIOOpA MaTepHraia JeTaIl U TEXHOJIOTUYECKOTO CII0C00a JTNThS

Hapsiny ¢ »TuM OHM paccMaTpuBalOT JBa BapuaHTa HW3TOTOBJICHHUS JIUTOM JeTanud mpu
eIMHNYHOM ¥ MAacCOBOM TIIPOM3BOJICTBE; IMPU HEOOXOJUMOCTH TPEIUIATalOTCS W BHOCSTCS
HEOOXOAUMBIC U3MEHEHHS B KOHCTPYKIIUIO JAETalH, C LEJIbI0 YIYUIICHUS €€ TEXHOJIOTUYHOCTU. DTH
WU3MCHEHHS JIOJDKHBI CIIOCOOCTBOBATh CBOOOTHOMY H3BJICYCHHIO MOJEIU H3 (POPMBI, YIPOIIATh
TEXHOJIOTUIO JIUThs, 00ECeYnBaTh CHM)KEHHE MAacChl JIUTOW JETalH, TMOJYYCHUIO KaueCTBEHHOM
OTJIMBKY U IPYTUM TPEOOBAHUSM TEXHOJIOTUYHOCTH JIUThSL.

JleTanu M3roTaBIMBaAIOTCA METOJAMH JIUTHS.

B npomiecce pabotel Hax ynpaxaeHreM Ne 3 CTyIeHTY HE00X0UMO:

63. cocTaBUTh MaTpully BeIOOpa MaTepuala, U3 KOTOPOTO HEOOXOIUMO HM3TOTOBHUTH OTJIHBKY.
[IpoBecTu aHayIu3 CBOMCTB MaTepHalia U AaTh OLIEHKY 10 KaXKOMY U3 HUX, B 3aBUCUMOCTH OT
yCIIOBUM paboOThl JeTalu, a 3aTeéM Ha OCHOBAaHUU CpPaBHEHHUS CyMMbI OalioB BbIOpATh
MPEANOYTUTENBHBIN MaTepua s JaHHOW OTJIUBKH;

64. mpoBecTH aHAIM3 TEXHOJIOTMYHOCTH OTIMBKU M BHECTH MPEIJIOKEHUS 0 €€ YIYyYIICHUIO U
YCTaHOBUTH OONIVE U CIICIHAIBHBIC TPEOOBAHUS K JACTAIIH;

65. mpoBecTH aHAJIM3 BO3MOXKHBIX TUIOCKOCTEH pazbeMa (1Ba-Tpu BapuanTa) (puc. 3.1 ¢popmoBKa
¢ mojape3koit, puc. 3.3 - GHOpPMOBKA C HCIOIB30BAHUEM CTEP)KHEHM) M yKa3aTh OCHOBHBIC
JIOCTOMHCTBA U HEJOCTATKU KaXXI0T0 U3 HUX;

66. onpenemTh palMoHATFHOE MTOJIOKEHUE OTIIMBKH B (hopMe 1 BEIOPATh MIOBEPXHOCTH pa3beMa Ipu
€IMHIUYHOM XapaKTepe MPOU3BOACTBA OTIMBOK, MPUBECTH 3CKU3 (POPMBI B COOpE ¢ TUTHUKOBOM
cucrteMoit (puc. 3.2), v, €clii 3T0 HEOOXOAUMO, TIPUOBUTSIMU WIIH XOJIOAUITHbHUKAMU;

67. TO e YTO U B MPEIbIAYIIEeM ITyHKTE, HO JIJIsl YCIOBHI MacCOBOTO MTPOU3BOJICTBA

68. BBIIEIUTH MECTa BEPOSITHOTO 00pA30BaHUS YCAOUYHBIX PAKOBUH WA YCAIOYHBIX PBIXJIOT, U
MIPOM3BECTH BHIOOP MeCTa, IJie HEOOXOAMMO MPOM3BECTH YCTAHOBKY MPUOBLICH HA OTIUBKY.

Puc. 3.1 Jletans u BO3MOXXHBIE BApUAHTHI INIOCKOCTEN pazbeMa



Puc. 3.4 ®opma B cOope mpu MaccCOBOM MTPOU3BOJICTBE OTIUBOK

1,2- BepXHAA U HMKHAA NONYPOPMbI;

3 - nonoctb popmbi;

4 - necyaHble CTePXKHU;
5 - AUTHMKOBaA YaLwa;
6 - cTosk;

7 - WNAKOYNOBUTEND;

8 - nuTartens;
9- BCHTHJIAITMOHHBIC HAKOJIBI

[Tpumep Taxkoro BbIOOpa MOKa3aH HHUKE MPUMEHUTENIBHO K KOHKPETHOW MPOEKTUPYEMOM
neranu. [lapameTpsl, KOTOpbIe MPUHATHI IPH PACCMOTPEHUH B 3TOM Cllyyae, BKIIOUYAIOT Oosee
KOHKPETHBIE BEJIMYMHBI B 3aBUCUMOCTH OT TPeOOBaHUM, MPEAbBISIEMbIX K J€TaIH U BETUYUHbI
KOHKPETHBIX MapaMeTpoB (Macchl, BbIX0/1a TOJAHOT0, CEpUIHHOCTH MPOU3BOJICTBA, U TEMIIEPATyp
3aJIUBKU U BBIOWBKH OTJIMBKH).

OTH mapamMeTpbl MOTYT OBITh YCTaBJIEHbI B 3aBUCMMOCTU OT YCJIOBUM IMPOU3BOJCTBA U
TpeOOBaHUH, NPEIbABISEMbIX K OTJIUBKE. /{11 KOHKPETHON OTIMBKE OHU MPEJCTABICHBI B BUE

0a3bI JaHHBIX (TabmuIa 1)
Tab6muma 1

Br160p MapuipyTHO TEXHOJIOTMU U3TOTOBIIEHUS OTJIMBOK MIPU PALlMOHATIBHOM COUETaHUU
crioco0a JIMThS M THIA CIIJIaBa U PeXUMOB (HOPMUPOBAHUS OTIIMBKU

ITapamerpst | THTEpBaIIBI nag | C |K4 B |C

BapbUPOBAHUS ! U |T




VcnosHas OTHOCUTENBH 121171 |2
CTOMMOCTD 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/yac 1 1 |2 2 |2
a
Temneparyp | Taan >1400°C |1 1 |2 1|2
a Taax <1400°C 2 1 2 |1
3QJIMBKH
Temmeparyp | Taws < 1000°C 2 1 2 |1
a Tes>1000°C |1 |1 |2 |1 |2
BBIOMBKU
[Mpumevanue: WJI — wucCxXomHble HaHHBIC, T€ JaHHbBIC, KOTOPBIE COOTBETCTBYIOT

npoekTupyemoii neranu; TBI' — TexHonornyeckuii BbIX0A rofHOro (IPOLEHT MeTallla, KOTOPbIH
U3PACXO/I0BaH Ha OTIIMBKY OT MAacChl )KUAKOTO METaJlIa Ha 3IUBKY); Tsan — TEMIIEpATypa 3aJIMBKH
MmeTasia; Tews — TEMIEpaTypa BBIOMBKU METaJLIa.

Pacuer anoctepropHoOii BEpOSATHOCTH JIJIs1 BHIOOPA PAlIMOHAIBHOTO COYETAHUS CII0CO0a JIUThS
U CIUIaBa, p&KUMOB (DOPMHUPOBAHUS OTJIMBKYU NPUBEJICH HUXKE

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 DPACUETOM, BBIOMpAaeM JHUTHE U3
ceporo uyryHa. M3 o030opa coCTOSIHMSI JIUTEHHOIO MPOU3BOJACTBA IMPHUBEJCHHOIO B IOCOOMH,
CJIEZIyeT, UTO CEepbIi UyTyH T HauboJiee 4acTo MPUMEHsIeTCs KaK JTUTEHHBIN CIjIaB, UMes IIPU 3TOM
HEBBICOKYIO CTOUMOCTb.

[Tpu BBIOOpE MaTepuana NpearnoYTeHHe cleayeT OTJaBaTh TOMY MaTepuaity, KOTOPBIH yxe
MOKa3aJl BBICOKYIO HKCIUTYaTal[MOHHYIO Ha/IeXHOCTh B @HAJIOTUYHBIX YCIOBUSAX PaOOTHI.

[Ipennmaraercss u Jpyroil Meroj BbIOOpa croco0a JIUThs Ha OCHOBE Oa3bl JIaHHBIX,
NPECTaBICHHBIX B Ta0JI. 2, I/1€ YUUTHIBAIOTCS KOH(UTYpaIUsl OTIMBKY — BHEILIHSASA U BHYTPEHHSA,
UCIOJIb3YEMbIE€ JJI1 OTJIMBKHM CILJIaBbl, CEPUWHOCTb IPOU3BOJCTBA, MPOYHOCTH M CTENEHb
MeXaHU4eCKOi 00pabOTKH OTIUBKHU.

Tabmanma 2
Br160op ciocoba auThs

[Tapamerpsr  |MuTepBansl |1 [re 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 |1 1
CrutaBsl K—min, ¥ — 14 |2 2 |1 1

Mmax (Ct, M)

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

min (Cu)




CepuitHocTh |Menkoceputii |1 2 1 2 |3 5
HOE
KpymHocepu 1 1 1 1 1
WHO
Os >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: WJI — wuCXOQHBIE [JaHHBIC, TE€ JaHHBIC, KOTOPBIE 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*]1*1*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% *2*]1*1=612
Mo MUHUMaNbHOM YCNOBHOM CTOMMOCTM BblibMpaem NUTbE B NecyaHble GOpPMbl.
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