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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX MPOLIECCOB U MaTEPHATOBEICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmzanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenb ocBoeHUs AUCUMIUTUHBL (MOIyJsl) «OCHOBBI KOHCTPYWPOBAHMS JIUTHIX JETaleii»
HAay4YUTh CTYJEHTA-JIUTCHIINKA OCHOBAM KOHCTPYMPOBAHMS JHUTHIX JETale, HCXOAs U3
BO3MOXXHOCTEH JIUTEHHOM TEXHOJIOTUH; 1aTh MPEJICTABICHUE O PA3BUTUU UJIEH, A0 BOIUIOIICHUS
e€ B KOHKPETHYIO KOHCTPYKIIMIO; HayYUTh YMEHHIO CO3/1aTh TEXHOJIOTMUYHYIO KOHCTPYKIHIO
OTJIMBKHU (JI€TajM), aHAJIM3UPOBATh YCIOBUS paOOThl OTIMBKH U COCTaBIATh TPEOOBaHUS K HEll;
HAyYUTh CTYACHTAa TOJb30BaThcs cooTBeTcTByOmuMU ['OCTamu u  yMEeHHIO BBIOPATh
TEXHOJIOTHYECKHE TTapaMeTphbl U3TOTOBJICHUS OTJIMBKH IIPU €€ KOHCTPYUPOBAHHH.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

Jucturmumaa OCHOBBI KOHCTPYMPOBAHUS JIMTBHIX JETaleld BXOAWUT B 4YacTh y4eOHOTO
wiaHa (QOpMHUPYEMYIO YYaCTHHUKaMM 00pa3oBaTelbHbIX OTHOIIEHHH 00pa30BaTeNbHOM
IIPOrpaMMBI.

Jns  n3ydeHus  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ TPAKTUK:

BBeneHune B HanpaBiieHUE

OCHOBBI METAJNTYPru4€CKOro IPOM3BOACTBA

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIC NMPH M3YyYCHUH TAHHOM NUCIMIUIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

TexHosorNus IUTEHHOr0 NPOU3BOJACTBA

Kommnbsroreproe MoaenpoBaHue JINTEUHBIX ITPOLIECCOB

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHHUs

B pesynbraTe ocBOeHMS IUCUMILIMHBI (MOIynsl) «OCHOBBI KOHCTPYMPOBAHUS JIMTHIX
JieTaneiy o0 yJaroIuiics T0JDKeH 00IaaaTh CASAYIOIIMMHI KOMITIETCHITUSIMU:

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

[1K-2 CriocobeH KOHTPOJIHMPOBATH BBHIMOJHEHHE TEXHOJOTHYECKUX IPOIECCOB M MPHHUMATh
pELIEHNUS 110 YCTPAHEHUIO IPUYMH UX HAPYIIEHUI

IK-2.1 06J1az[aeT TCOPCTUUCCKUMU 3HAHUAMU OCHOB U IMPAKTHUYCCKUMH HAaBbIKAMU
IIPONU3BOACTBA JIMTHIX I/ISIIGJ'II/Iﬁ 13 pa3jIMYHbIX MaTCPHAJIOB




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 14,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;

— BHeayiuTopHas — 2,9 akaJi. 4acos;

— caMocTosiTenbHas pabora — 156,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = s
KOHTaKTHas paboTa E 3 dopma TEKyIEro
=
B aKaj. yacax 2] Bu KOHTPOJISt
Paznen/ tema g | (Baxax vacax) E B A y P Kon
> 3 © | camocTosTENBHON | ycHeBaeMOCTH U
JIACIMTUTHHBI ) [ . | koMnereHun
Q & padoThI MIPOMEKYTOYHOM
n1a6. | mpakt. | € 3 ATTeC AL
Jlek. s < 11
3aH. | 3aH. | U &
1. lenu u 3a1a4m Kypca
Pabora ¢
1.1 enu u 3amauu Kypca u [ —
UX MECTO B CTaHOBIICHUU 16 patyp CaMOKOHTpPOIIb MK-2.1
. JNEKTPOHHBIMU
CIeHaInCTa-TUTeHIIKA
HCTOYHHKAMH.
Pabora ¢
1.2 ponecc| 3 JUTEpaTypHbIMU U
MPOEKTHPOBAHUS, €ro Pojb JNIEKTPOHHBIMU
B pa3BUTHU 16 UCTOYHUKAMH. CaMOKOHTpOJIb MK-2.1
HAaYYHO-TEXHHIECKOTO Beimonaenne
rnporpecca HWHJUBUYaIbHOT O
3aIaHus
HWroro no pazneny 32
2. JlureiiHple netanu
Pabora ¢
JUTEPaTyPHBIMHU U
o JJICKTPOHHBIMU
2.1 JluteiiHple neranu, WX p CaMOKOHTpOJIb,
14 WCTOYHHUKAMU. MK-2.1
KI1acCH(UKALHUSL. 3amuTa 13
Brinonnenne
WHIUBHUAYaJIBHOT O
3aaHust
2.2 OcobenHocTu u| 3
Pabora ¢
JIOCTOMHCTBA TI0 CPaBHEHHIO
JUTEPaTyPHBIMHU U
c JIpYTUMHU BHJIaMH
Ny 3JIEKTPOHHBIMHU
W3TOTOBJICHUS U3Aeni CaMOKOHTPOJIB,
o N 14 HUCTOYHUKAMH. IK-2.1
(KOBKOH, IITaMITOBKOM, 3ammura 13
. 0 Brimonnenue
CBapKo¥i, XOJIOTHOM
. N WHIUBUAYaJIBHOT O
00paboTKOH, TMOPOIIKOBOM
N 3a1aHusI
METaJUTYpTUeH U 1p.).
Wroro no pazneny 28

3. HoBble usnenus




Pabora ¢
JIUTEPATYPHBIMH U

3.1 HoBble wm3menust U uX JNEKTPOHHBIMU
CaMOKOHTPOJIb,
BJIMSHUE  HA  pa3BUTHE 14 HUCTOYHUKAMH. sammra U3 [K-2.1
TPEeIIPHUSTHSL. Brmonnenne
WHMBUYaJIBHOT O
3aaHus
. Pabora ¢
3.2 TUnUYHBIA UUKI KU3HU
JIUTEPATyPHBIMHU U
u3fenusT M OKOHOMHKA
CO3JaHUsI HOBOTO W3JENHUS PJICKTPOHIBIMI CaMOKOHTPOIb
i 12 HUCTOYHUKAMU. POJIE, IK-2.1
UHKCHEpHAs JCATEIbHOCTD 3ammuTa U3
Brinonnenue
Opd  CO3JaHUH  HOBOTO
WHMBUAYaJIBHOT O
U3/IeNusl.
3aaHus
Hroro mo pasueny 26
4, TeXHOJIOTUIHOCTD
KOHCTPYKIIHH.
Pabota c
4.1 O6nactd NpPOSIBICHHS JIUTEPATYPHBIMH U
TEXHOJIOTHIHOCTH. JNEKTPOHHBIMU
CaMOKOHTPOJIB,
OcHOBHBIE TIOKa3aTeNn 7 WCTOYHHUKAMHU. MK-2.1
sammura 13
TEXHOJIOTHIHOCTH BeinosHeHne
KOHCTPYKIIHH. WHIUBHUAYaJIBHOT O
3aJaHus
Pabora ¢
JUTEPATyPHBIMHU U
4.2 Knaccudukanus 3JIEKTPOHHBIMHA
CaMOKOHTpPOIIB,
OTIIMBOK 1o rpymnmnam 4 UCTOYHUKAMH. MK-2.1
3ammra 13
CJIO’KHOCTH. Brimonnenne
WHIUBUAYaJIBHOT O
3aIaHus
4.3 TpeboBaHHs K OTIHBKAM
Pabota ¢
- ofmue ¥ crenuajbHbIE.
JATEPaTypHBIMU U
OKCITyaTalMOHHbIE
o OJICKTPOHHBIMH
CBOWCTBAa OTIMBOK M HX CaMOKOHTpOIIb,
4 HUCTOYHUKAMH. [K-2.1
CBSI3b C KOHCTPYHPOBaHHEM 3amuTa 13
Brinonnenne
u BBIOOpOM
WHIUBHUAYaJIBHOT O
TEXHOJIOTHYECKOT0 crocoba
3aIaHus
HU3roTOBJICHUA.
HWroro no pazneny 15
5. Matepuansl Uil U3TOTOBJICHHUS
)53 (S105051
Pabota ¢
51 CpaBHUTEIbHAS
JUTEPaTypPHBIMU U
XapaKTepUCTHKa  HUX IO
¢busnyeckuM u DJICKTPOHIBIMH CaMOKOHTpOJIb
. 0,5 1 HCTOYHHKAMHM. POk, IIK-2.1
MEXaHHYECKHM CBOWCTBaM. 3amuTa 13
Brinonnenne
YV nenbHble MOKa3aTeNnu
. WHIUBHUAYaJIBHOT O
CBOMCTB MaTEepHAJOB.
3aaHusI
PaGora c
. JINTEpATYPHBIMHU U
52 Mophonornueckuit Patyp
MOIXO pu BEIOOpE PJICKTPOHHBIMH CaMOKOHTPOITb
p P 0,5 1 HCTOYHHKAMH. oIk, [IK-2.1
Marepuana JUIst 3amura U3
Brinonnenue
W3TOTOBJICHUSI OTIIMBKH.
HWHIMBUYaJIbHOT O
3aJaHusI
Uroro no pazneny 1 2

6. TexHOIOTMYHOCTh

KOHCTPYKIHH OTJIMBKH




6.1 U3menenuss B Qopme

OTJIMBKH c y4eToM
ocobeHHOCTEH JTUTEHHON
TEXHOJIOTHH.
KoHCTpyHpoBaHUE OTIMBKH Pabora ¢
C y4eToM TOYHOCTH H HTEPATYPHBIMH 1
HICpOXOBATOCTH JNEKTPOHHBIMU
MTOBEPXHOCTH. baser 3 4 CTOTHHKAMIL CaMOKOHTpOIIb, K21
JIAHHBIX, JIOMYCKH, MOCAIKH, BLlIOHeHIe 3ammuTa U3
pa3MepHble menu. ToYHOCTD HHIBITYIHHOT O
u LIEpOXOBATOCTh sanamms
MOBEPXHOCTH ~ OTIMBKH M| o
NyTH WX JOCTHXKCHUS TpH
Pa3IHIHBIX
TEXHOJIOTHIECKUX
nporeccax.
6.2 Bnusgaume TOYHOCTH Pabora ¢
OTJIUBKH Ha € CTOMMOCTh H THTEpATYDHbIMH 1
Ha TOTOBOE u3zenue, N —
KOHCTPYHPOBAHHE  OTIIHBKI 05 1 CTOTHHKAMIL CaMOKOHTpOJIb, K21
C  DOCTETHYECKOH  TOYKH BAIIONHCHIC 3ammura 13
3peHHUS. KOHCprI/IpOB%HHe HHBIYATBHOT O
OTJIMBOK u JATEHHAs sanamms
TEXHOJIOTHSL.
Hroro no pazaeny 05 3 5
7. Ueprex OTIUBKH U €rO
OTIIYHE or yepTexa
00pabOTaHHOM JeTaNN.
7.1 OcHOBHBIE Pabora
KOHCTPYKTHBHBIE JJIEMEHTBI UTCpATYDHBIMH 1
OTIIMBOK C TOYKH 3PEHUS SIEKTpOHHBIMH
TEXHOJIOTHYHOCTH CaMOKOHTpOJIb,
KOHCTPYKITUH: TOJIIUHBI 25 4 P]IBCTOqHHKaMH' 3ammuTa 13 MK-2.1
CTEHOK ~ OTIMBKH M HX HHH;};I:IZJ;I;;EE;O
BIMSHAE  Ha  CBOWCTBa SAARHS
OTJINBKH
7.2 TonuHb CTEHOK
OTJIUBKM W WX BIHSHHE Ha
CBOICTBa OTJIUBKH, Pa6ora ¢
MepexXoAbl TONIIUH CTEHOK JUTEPaTyPHBIMHU U
OTIMBOK M CONpSKCHMA| o INEKTPOHHBIMHU CaMOKOHTpOIH
CTEHOK, IIOJIOCTH B 0,5 2 HUCTOYHHUKAMH. > I1K-2.1
OTJIMBKaX, 00pabaThiBaeMble Brinonnenue saupra M3
TIOBEPXHOCTH,  OpeOpeHue, WHIUBHUAYaJIBHOT O
OTOYPTOBKH, TUTATHKHY, 3ajaHus
OOOBIIITIKK,  TPAHCMOPTHBIE
TPUCIIOCOOJICHUS
PaboTa ¢
JIUTEPATYPHBIMHU U
7.3 Oreepctust ©  uX PJICKTPOHHBIMH CaMOKOHTpPOITb,
4 HUCTOYHUKAMH. K-2.1
BBITIOJTHEHHE B OTJINBKAX. BAIIONHCHIE 3amuTa 13
HHIUBUAYAJIBHOT O
3aIaHusI
Wroro no pazneny 0,5 2,5 10
8. Mepbl TPOTHB MOSBICHUS
yCaJI0YHBIX PAKOBUH
Pabota ¢
81 [} P— JUTEPaTyPHBIMU U
OJIHOBPEMEHHOT'O P " PJICKTPOHHBIMH CaMOKOHTpOJIb
3105 3 HCTOYHHKAMH. ’ I1K-2.1
HAaIpaBJIEHHOTO BhIHOHEHE 3ammTa 13
3aTBEpPJICBAHMSI. HHBIYATBHOT O
3aaHusI




8.2 Mepomnpustus B

Pabora ¢
JIUTEPATYPHBIMH U

3JIEKTPOHHBIMU
KOHCTPYKIHH 1O CHHXECHHUIO CaMOKOHTpOJIb,
BHYTPEHHUX HANpsHKCHUH B HCTOHUHHKAMH. 3ammuTa 13 fK-2.1
yTp p Brimonuenne
OTJIMBKE.
WH/IMBUIYAJIBHOT O
3aaHus
Pabora ¢
8.3 Hpyrue MepEI JIMTEePaTYPHBIMH H
KOHCTPYHUPOBAHHUS o JIEKTPOHHBIMU
CaMOKOHTpOIIb,
[IPEAOTBPALLECHUIO HUCTOYHUKAMH. IK-2.1
3anmra 13
MOSIBIICHUST ~ A€(EKTOB B Brmonnenne
OTJIMBKE. WH/IMBUIYAJIBHOT O
3aaHus
8.4 TIluraHue OTIMBKUA W
TEXHOJIOTHIECKUE MPUIYCKH
PHIY Pabota c
W Hanmyckd. 30Ha JeicTBUs
JUTEPaTypHLIMU U
OpuOBUIH W ONpedeseHus
qucia npudbLIeH Ha PJICKTPOHHBIMH CaMOKOHTpOJIb
P 0,5 15 HUCTOYHHUKAMH. POk, IIK-2.1
OTJIMBKE. Mecra 3ammura 13
Brinonnenne
3aX0JKUBAHUS u
WHIUBUAYaJIBHOT O
MOATOTOBKA  MTOBEPXHOCTH
3aJaHUs
XOJIOIMIIEHUKOB nepen
YCTaHOBKOH.
Wroro no pazneny 1 15
9. BrI0op MOJOXKEHUS OTJIMBKU B
(dbopMe © IUIOCKOCTH pazbeMa
JIUTOU Jie"Tallu.
Pabora ¢
JIUTEPATyPHBIMH U
9.1 OcHOBHBIE IpaBUIIa 3JIEKTPOHHBIMHA
CaMOKOHTpPOIIB,
BbIOOpa MOJIOKEHHUS 0,5 HCTOYHHKAMH. IIK-2.1
3ammra 13
OTJIUBKH B (hopMe. Brmonaenne
WH/IMBUIYAJIBHOT O
3aaHusI
9.2 BeibOop  IUIOCKOCTH
PaboTa ¢
pa3bema, OCHOBHBIC
JIUTEPATYPHBIMH U
TIOJIOKEHUSI 10 BBIOOpY
JNIEKTPOHHBIMU
TJIOCKOCTH pa3beMa, CaMOKOHTPOJIb,
0,5 HUCTOYHUKAMH. IK-2.1
3aBHCHMOCTh BBIOOpA 3amuTa 13
Brinmonnenue
IUIOCKOCTH ~ pa3beMa  OT
. WH/IMBUIYAJILHOT O
CepUIHOCTH M TEXHOJOTHH
3aIaHus
W3TOTOBJICHUS OTJIMBKH.
Hroro mo pazneny 1
10. Texnomoruueckue yKa3zaHUSI
TIPU TPOESKTUPOBAHUHI
PaboTa ¢
JIUTEPATYPHBIMH U
10.1 Kracc TOYHOCTH 3JIEKTPOHHBIMHU
CaMOKOHTpOIIb,
OTJIUBKM, TPHUIYCKH  Ha HCTOYHHKAMH. sammra U3 [IK-2.1
MEXaHMYECKYI0 00paboTKy Berinonnenne
WH/IMBUIYAJILHOT O
3aIaHusI
Pa6ora c
JUTEPaTyPHBIMHU U
10.2 CrepXHH M HX 3HaKH, 3JIEKTPOHHBIMU
N CaMOKOHTpOJIb,
KpeTuieHre CTepIKHEH. HUCTOYHUKAMH. sammra U3 MK-2.1
Pacuers! 3HaKOB cTepKHEN. Brinonnenue
WHIUBUAYaJIBHOT O
3aJaHus

Wroro no pazneny

11. OcobeHHOCTH
KOHCTPYHPOBAHHUS OTJIMBOK,
nonyqaeMbe CIICIUaJIbHBIMHU

CIIoco0aMH.




Pabora ¢
JIUTEPATYPHBIMH U

111 OcobenHocTH NIEKTPOHHBIMU
CaMOKOHTPOJIb,
KOHCTPYHPOBaHUS 2 HUCTOYHUKAMH. [K-2.1
3amura U3
KOKHJIBHBIX OTJIUBOK. Brmonnenne
WHMBUYaJIBHOT O
3aaHus
Pabora ¢
JIUTEPATyPHBIMHU U
11.2 OcobeHHocTH 3JIEKTPOHHBIMA
CaMOKOHTpOIIb,
KOHCTPYUPOBAHUSI OTJIMBOK 2 HUCTOYHUKAMU. IK-2.1
3anmra 13
pU 000JI0YKOBOM JIUTHE Brmonnenne
WHMBUAYaJIBHOT O
3aaHus
Pabora ¢
JUTEPaTypHLIMU U
11.3 OcoOeHHOCTH OTIIHBOK JIEKTPOHHBIMU
CaMOKOHTpOIIb,
MIPY JIUTHE TIOJ TABJICHUEM U 2 HUCTOYHUKAMH. samura U3 [K-2.1
HHU3KOM JIaBJICHUH BeinosnHeHne
WHIUBUAYaJIBHOT O
3a/1aHUs
Pabora ¢
JATEPaTypHBIMU U
114 OcobeHHOCTH JIEKTPOHHBIMU
CaMOKOHTPOIIB,
LEHTPOOEKHO-TTUTHIX 2 HUCTOYHHUKAMH. IIK-2.1
3ammura 13
OTIIMBOK Brimonnenne
WHIUBUAYaJIBHOT O
3aIaHus
Hroro no pazaeny 8
12. CBapHO-1IUTBIE KOHCTPYKIIUH
Pabora ¢
JATEPaTypHBIMU U
INEKTPOHHBIMU
12.1 3ameHa JIUTHIX p CaMOKOHTPOJIb
KOHCTPYKIIMI CBaApHLIMH 6 HCTOTHHKAMH. 3ammura 13 IK-2.1
Py p ’ Brinonnenne
WHIUBHUAYaJIBHOT O
3a1aHUs
Pabora ¢
12.2 IIpumenenue JIUTEPATypHBIMU U
KOMOWHHPOBaHHBIX JNIEKTPOHHBIMU
o CaMOKOHTpOIIb,
KOHCTPYKIUH. VYcnosus 3,4 HCTOYHUKAMU. sammira U3 [K-2.1
CBapHBaHUSA YYT'YHHBIX Beimonaenne
OTJIUBOK. WHIUBUAYAJIBHOT O
3aaHusI
Hroro no pasaeny 9,4
HUroro 3a cemectp 156,4 SK3aMeH
Hroro no aucuumnianHe 156,4 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboOTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUH B IPENOJABaHUU IUCUUIUIMHBI «OCHOBBI KOHCTPYHPOBAHHUS
JUTBIX ACTAIEH» UCIIONB3YIOTCA TPaJULMOHHAS U MOLYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

B xoze o0yueHust HCTIONB3YIOTCS CICTYIOIINE TEXHOIOTUN H METOTUKU:

1. TpagunuoHHble 00pa3oBaTeiIbHbIE TEXHOJOTHMH OPHEHTUPYIOTCS Ha OpraHU3aluio
00pa3oBaTeNbHOrO  Mpoliecca, MPEINONarapilylo OpsIMyI0  TPAaHCISALUUIO 3HAaHUM  OT
npenojaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

®opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

NudopmanmonHas Jiekmust —  [OCIENOBATEIbHOE HM3JIOKEHHWE MaTrepuaia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTes).

[IpakTHueckoe 3aHsTHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U HABBIKOB IO
MPEIIOKEHHOMY aJITOPUTMY.

2. Texnonmoruu mpobIeMHOr0 OOy4YeHHUS] — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpasi MPEANojaraeT mocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUEOHBIX MPOOJIEMHBIX
CUTYalUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIbHOM AEITETbHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00ydeHUS:

[IpoGnemHas neknuss — UW3IOXKEHUWE MarepHuaa, IMpeanoyiaraloiee MOCTaHOBKY
NpoOJEMHBIX M JHUCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE PA3JIMYHBIX HAYYHBIX TOJX0JI0B,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAUU H3y4aeMOro
Marepuania.

[IpakTuueckoe 3aHaTHEe B GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HaIpaBJICHHAs HAa PEIICHHE KOMIUICKCHOW Y4eOHO-II03HABATEIBHOW 3aJaud, TPEeOyroImel oT
CTyJI€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

3. VHTepakTUBHBIC TEXHOJOTUU — OPTaHU3alNs 00pa30BaTEIBHOIO IMpoIecca, KOTopas
MpEeANnoaraeT akTUBHOE U HEIMHEMHOE B3aMMOJIECTBHE BCEX YUACTHUKOB, JOCTUKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIA HHUX 00pa3oBaTeNbHOro pesyibTata. Hapsamy co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TaKOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  O0Opa3oBaTEIbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTH MOAPA3YMEBAET CYOBEKT-CyOhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeNbHOTO
mpoiiecca M, Kak ciencTsue, GopMHUpOBaHKE caMOpa3BUBAIOIIEHCs HH(OPMAITMOHHO-PECYPCHOM
cpenpbl.

@opMbl yueOHBIX 3aHATHI C MCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), neknusi-Oecena, JEKIUS-TUCKYCCHS,
JEKIUSA-TIPECCKOH(EePEeHIIHS.

CeMmuHap-IUCKyCCUS — KOJIJIEKTMBHOE OOCYXICHHE KaKOro-TMOO CIIOPHOTO BOMPOCA,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymme (MEXIpYNIoOBOW JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJNOTUH  —
opraHu3aIys 00pa30BaTEIHLHOTO MPoIlecca, OCHOBAHHAS HA TPUMEHEHUH CTICIIHATM3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHSITHH C WCIOIB30BaHUEM WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexumsi-Bu3yanu3anus — W3JI0KEHUE COJEPKAHMUS COMPOBOXKAACTCS Tpe3eHTaIuen
(eMoHCTpaIe yueOHBIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUICOMATEPHUAIIOB).



[TpakTuyeckoe 3aHATHE B (pOpME MPE3CHTALMH — MPEACTABICHUE PE3YJIbTaTOB MPOSKTHOW MU
WCCIIEIOBATEIBCKON JEATCIIBHOCTH C HCIOJB30BaHUEM CHELUAIM3UMPOBAHHBIX IMTPOrPAMMHBIX
cpen.

CamocrosrenbHas paboTa CTYAEHTOB CTUMYJIHUPYET CTYAEHTOB K CaMOCTOSITEIbHOMN
npopaboTKe TEM B IMpolecce MOArOTOBKM K KOHTPOJIBHBIM paldoTaMm, HHIWBUAYATIbHBIM
3a[JaHUsM, 3a4eTy

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yaommxcst
[IpencrarneHo B mpuioxeHuu 1.

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

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

a) OcHoBHas TUTEpaTypAa:

1. 1. OcHOBBI METAILTYPrHYECKOT0 Mpou3BoicTBa : yueOHuk / B.A. burees, K.H. BnoBuH,
B.M. Konokomsiies [u np.] ; mox obmeit pexaknueit B.M. KonokomnsreBa. — 2-e u3z., crep. —
Cankr-IlerepOypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekct
aNeKTpoH-HbIK /[ Jlamb  ©  3JeKTpOHHO-OMOnMOTeuHass — cuctema. —  URL:
https://e.lanbook.com/book/129223 (mata obparuenus: 02.02.2024). — Pexum mocrtyma: yis
aBTOPU3. I10JIb30BATEIIEH.

2. Jluteiinbie mporecchl : ydeOHoe mocobue / A. W. Bareimes, B. /1. benos, C. B.
JlakTroHOB [u ap.] ; mox obmeit penakiueit B. J[. benoBa. — Mocksa : MUCHC, 2019. — 290 c.
— ISBN 5-907226-01-2. — Tekcr : aneKkTpoHHbiii // JIaHb : 3J1eKTpOHHO-OHOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/128988  (mata oOpamenusi: 02.02.2024). — Pexum
JOCTyMa: JJi1 aBTOPH3. MOJIb30BaTENCH.

0) lonmoHuTeEIBHAS TUTEPaTypa:

1. OCHOBBI KOHCTPYHUpPOBAHHUS JIUTBHIX JeTanei: ydeOHoe mocodue /| A. @. Mumsies ;
MI'TY, kad. SMuJIIIL. - Marautoropck, 2009. - 263 c. : ui., cxemsl, Ta0JI.

2. T'padpuueckme  m300paXeHHs  HEKOTOPbIX  NPHUHIUIIOB  PAalMOHAIHHOTO
KOHCTPYMPOBAHUS B MAIIMHOCTpOeHHH : yueOHoe nocodue / B.H. Kpyros, FO.M. 3ybapes, 1.B.
Hemunosud [u ap.]. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 204 ¢. — ISBN
978-5-8114-1128 — Tekcr : anekTponHbIit // JlaHb © 3EKTPOHHO-OMOIMOTEUHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/104950 (mara obpamienus: 02.02.2024). — Pexxum poctyma:
JUI aBTOPU3. MTOJIb30BaTENIEH.

B) MeToauyeckue ykazaHus:
MeTOJII/I‘-IeCKI/Ie YKa3aHusd IJis BBIITOJTHCHHA MPAKTUYCCKHUX pa60T 1 MHAWBUAYAJIBHOTO
3a/1aHus PUBEICHBI B IPHIIOKEHUU 3

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU

MS Office 2007
Professional
7Zip CcB000JTHO pacrtpoctpansemoe [10 0EeCCPOYHO

Ne 135 o1 17.09.2007 6eccpouHo
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OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlUIka

DneKkTpoHHas 0a3za nepuoaAnYecKux u3ganui East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HanmonaneHass MHGOpPMAIIMOHHO-aHATTUTHYECKAS
cucrema — Poccuiickuii HHIEKC Hay4yHOIO
nutuposanus (PUHII)

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

ITouckosas cucrema Axkanemust Google (Google
Scholar)

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

denepanbHOE  rOCyIapCTBEHHOE — OIOJKETHOE
yUpexKIACHUE «DenepabHbINA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTI

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

Poccuiickas  T'ocynmapcTBeHHas — OmOJIMOTEKA.
Karanoru

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

DOnekTpoHHbIE pecypebl oubmmoreku MI'TY mm.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/\Web

MexayHapoaHas 0aza MTOJITHOTEKCTOBBIX
»KypHaioB Springer Journals

http://link.springer.com/

ApxuB HayyHBIX KypHanoB «HanmonanbHbIM
AIIEKTPOHHO-MH(POPMATUOHHBIA  KOHI[OPIILYM»
(HIT HOMKOH)

https://arch.neicon.ru/xmlui/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)
MatepuanbHO-TeXHUYECKOE 00ecrieueHre TMCIUTUTMHBI BKITIOYAET:

1. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, Iepetadynd u
npeCcTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTOpus U IPOBEICHHS IPAKTUIECKUX 3aHATHH OCHAIICHA:

- TEXHUYECKHMMH CPEJCTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, Iepetadyd u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIELUAIN3UPOBAHHON MEOEIbIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 17151 CaMOCTOSATENILHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEbIO: CTeNIaKaMy JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



Ipuioxkenne 1

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

Ay,HHTOpHaﬂ CaMOCTOATCJIbHaA pa60Ta CTYACHTOB IPCANOIaracT BeIIIOJJHCHUEC HHANBUAYAJIbHBIX

Sa,I[aHI/Iﬁ Ha INPaKTHYCCKUX 3aHATHUAX.
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Bomnpoce! 1151 npoBeieHnsi onpoca 00y4arounuxcs:

Llenu 1 3a1aun Kypca ¥ UX MECTO B CTAHOBJICHUU MH)KEHEpa - JIUTEHIINKA.

[Tpouecc mpoeKTUPOBaHus, €ro poJib B Pa3BUTUU HAYUHO-TEXHUUYECKOTO MpOrpecca.
Jlutelinble neTanu, uxX Kiaccu(uUKalus, 0OCOOEHHOCTH U JOCTOMHCTBA 10 CPAaBHEHMIO C
JpYTMMU BUJAMH W3TOTOBJIEHUS M3/€IUi (KOBKOM, IITAaMIIOBKOW, CBapKOW, XOJIOJAHOHN
00paboTKOi1, MOPOIIKOBON METAJLTYypruei u 1ip.).

HoBele n3nienuis u ux BIMSHKUE HA PA3BUTHUE MIPEAIIPUATHSL.

TUNUYHBIN LMK )KU3HU U3/EIHMs U SKOHOMHKA CO3/IaHUSl HOBOT'O W3JIENIUs, UHKEHEpHas
JESATENIbHOCTD IPU CO3/IaHUU HOBOT'O U3/IEIIN.

TexHOIOrMYHOCTh KOHCTPYKIUH.

OO6nacTv MPOSIBJICHUS TEXHOJIOTUYHOCTH.

OCHOBHBIE TIOKA3aTEIN TEXHOJOTMYHOCTH KOHCTPYKIIHH.

Knaccugukanus OTIMBOK MO TPYIIIaM CIO0KHOCTH.

TpeboBaHMs K OTIIMBKAM - OOIIME U CIIELUATIbHBIE.

DKCIUTyaTallMOHHbBIE CBOMCTBA OTJIIMBOK M MX CBSI3b C KOHCTPYUPOBAHHEM U BHIOOPOM
TEXHOJIOTUYECKOr0 cr1oco0a N3roTOBJIEHHUS.

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

CpaBHMTENbHAS XapaKTEPUCTUKA UX MO GU3NUECKUM M MEXAaHUYECKUM CBOWCTBAM.

VY nenpHbIE MOKa3aTean CBOMCTB MaTEPUAIIOB.

Mopdonornueckuii moxoa npu BeIOOpe MaTepuana A U3TOTOBJICHUS OTJIUBKH.
TeXHONOrMYHOCTh KOHCTPYKLIUN OTIUBKH.

N3meHeHus B GopMe OTIUBKU C y4€TOM 0COOEHHOCTEH JTUTEHHON TEXHOJIOTHH.
KoHcTpyrpoBaHue OTJIMBKY C Y4ETOM TOYHOCTU U IIEPOXOBATOCTU OBEPXHOCTH.
ba3bl naHHBIX, JOMYCKH, IOCAIKH, pa3MEPHBIE LIETIH.

ToyHOCTB U IIEPOXOBATOCTh MOBEPXHOCTH OTJIMBKH U IYTH UX JOCTHXKEHUS IPU
Pa3IMYHBIX TEXHOJIOTHYECKUX NPOLIECCAX.

BnusiHue TOYHOCTH OTIIMBKU Ha €€ CTOMMOCTh M Ha TOTOBOE U3JIEHe, KOHCTPYUPOBaHUE
OTJIMBKH C DCTETUYECKOM TOUKH 3PEHHUS.

KoHcTpynpoBaHre OTIIMBOK M JIMTEWHAs! TEXHOJIOTHUSI.

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

OcHOBHbBIE KOHCTPYKTHUBHBIE AJIEMEHTHI OTJIMBOK C TOYKU 3pEHUS] TEXHOJIOTUYHOCTH
KOHCTPYKLIMU: TOJNIIMHBI CTEHOK OTJIMBKU U UX BIUSHHE Ha CBOMCTBA OTIMBKH, IIEPEXO/IbI
TOJILIMH CTEHOK OTJIMBOK M CONPSKEHUSI CTEHOK, IIOJIOCTH B OTJIMBKaX, 00OpabaThiBaeMble
MOBEPXHOCTH, OpeOpeHue, 0OTOYPTOBKH, TUIATUKH, OOOBIIIKY, TPAHCIIOPTHBIS
MIPUCTIOCOOICHHUS.

OTBepcTHs U UX BBINOJIHEHHE B OTIMBKAX.

Mepbl NpOTHUB MOSBIEHUS YCAAOYHBIX PAaKOBHH.

[TpyHIMIIBI OTHOBPEMEHHOTO U HAIIPABJIEHHOTO 3aTBEPACBAHUS.

MeponpusTrs B KOHCTPYKIIUH 110 CHUKCHUIO BHYTPEHHUX HAINPSHKEHUH B OTIIUBKE.
Jpyrue Mepbl KOHCTPYHPOBAHHUS IO MPEJOTBPALICHUIO MOSBICHUS IEPEKTOB B OTJIMBKE.
Br160p nonoxenust OTIMBKY B (OpMe U IIIOCKOCTH pa3beMa JUTON JeTalu.

OcHOBHBIE TIpaBUIIa BEIOOpA MOJIOKEHUS OTJIMBKU 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, MIPUITYCKH HA MEXAaHUUYECKYIO0 00pabOTKY, CTEPKHH U MX 3HAKH,
KPEIUICHUE CTEPIKHEH.

PacueTsl 3HaKOB CTEpIKHEN.

[TpyHLIMIIBI OTHOBPEMEHHOT'O U HAIIPABJIEHHOT'O 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 KOHCTPYHUPOBAHUS OTIMBOK, IOJIY4aeMbIX CIIELUATIbHBIMU 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 KOHCTPYKLIUHA CBapHBIMHU.

[TpumeHeHre KOMOMHUPOBAHHBIX KOHCTPYKIIMH.

VYcnoBus cBapuBaHUs YyT'yHHBIX OTJIMBOK.

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

OcHOBHBIE TIOKA3aTEJIN TEXHOJIOTMYHOCTH KOHCTPYKLIUN

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

Urto Takoe TeXHOJIOTUYHOCTh U3AENUS U B KAKUX 00JIaCTSAX OHA MPOSBISETCS
CriennanbsHble TpeOOBaHMSA K JIUTOM JeTalu

CyIIHOCTb TUTHS MO JaBJIEHUEM, U KaKU€ OTIMBKU MOYKHO U3rOTaBIMBATh 3TUM CIIOCOOOM
CpaBHeHUE MaTepUaAJIOB 110 UX MEXAHUYECKON IPOYHOCTH

Bimstnue cepuitHOCTH ITPOU3BOACTBA U3/IETIUN HA CTOUMOCTh

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.

CpaBHeHune criocoO0B U3rOTOBICHUS I€TaJIel [0 BO3MOXHOCTH MOTy4€HUs JJTMHHBIX 0aI0K
U TUIAT ¥ 110 BO3MOKHOCTH TOJIY4€HHUS CIOXKHBIX peOPUCTHIX y3JI0B

CpaBHeHHNE MaTepUaJIOB N0 UX IUIOTHOCTH U TEMIIEPAType IUIABJICHUS

CymHOCTB JINThS B KOKUJIb; 00J1aCTh IPUMEHEHNS 1 HOMEHKIIaTypa OTIUBOK.

CymHOoCTh METOAA U3TOTOBJIEHUS I€TaIe IITAMIIOBKOW U CPaBHEHHUE €TI0 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 paccCMaTpUBaIOTCS
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 U3TOTOBJIEHHS OTIIMBOK

Mopdomornueckuii moaxo/1 Ipu BEIOOPE CIoco0a U3TOTOBICHUS JTUTON JETAIH



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.

OcHoBHble nokazarenu TKU

KoHcTpynpoBaHue TUTBIX OTBEPCTHUM U BBIIIOJHEHUE UX B MPOLECCE JIUTHSI.

XapakTep U3MeHEeHHsI cObITa U3/1eMUi 1 PUOBLIN MPH MTPOU3BOICTBE HOBOTO M3/IEIHS.
['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 KOHCTPYKIMHU n3nenust. OcHoBHbIE oka3aTenu TKU
KoHncTpyrpoBanue OTJIMBOK € LEbI0 MPe0TBpalleHrs 00pa30BaHus TPEIIMH U
nedopMaruii B OTIMBKAX

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

[IpoexkTrpoBaHrE BHYTPEHHUX MOJIOCTEH OTJIMBOK. 3HAKU CTEP)KHEN. YUeT OTBO/A Ia30B
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 TONIIMHBI CTEHKU JIUTOW J€Talu, OTIIMBAEMOMN U3 Pa3IMYHbIX CILUIABOB
[Ipornecc MHKEHEPHO ACATEIBHOCTH TIPU pa3pabOTKe U3IeNus

KonctpynpoBanue oTOOPTOBOK, INIATUKOB U OOOBIIIEK HAa TUTHIX IETANSIX

Bri0op Matepuana asist M3rOTOBJICHUS OTIMBKY (MaTpuila BEIOOpa MaTepuaa)

JIuThbe B ecyaHO-TIUHUCTBIE (POPMBI, TPYIIIBI CII0KHOCTH OTIMBOK, rabapuThl U 00IaCcTH
IPUMEHEHHUS.

KoHcTpynpoBaHue netaneil ¢ ydeToM UX TPaHCIOPTUPOBAHUS

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

XapakTepucTruKa CBOMCTB Pa3IM4YHbIX MAaTEPUAJIOB JUIsl IPOU3BOICTBA OTIMBOK
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 CHIXKEHUIO KOPOOJIeHUs U AepopMalvu JeTain
[TocnenoBaTenbHOCTh CO3AAHUSI HOBOTO M3/IE€THS U CYIIIHOCTh OCHOBHBIX 3TaIlOB
Br160p miockocTy pazbema OTJIMBKU

Meps! 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HampsbkeHH. HanpsokeHus B IIKnBax.
CymHocTh MOPGOIOTUYECKOT0 MOAX0/1a IIPU BBIOOPE BapraHTa JE€Talu

CymHOCTh ¥ BO3MOKHOCTH KOKMIIBHOTO M LIEHTPOOEKHOTO JIUThS

[TonoxeHne oTIMBKU B (hopme MpH 3aJIMBKE

OO011re MpUHLIUIBI KOHCTPYHUPOBAHUS OTIMBKU

OnTumu3zanus pereHnii 1 KOMIPOMUCCHBIE PELIEHUs

KOHCTpYKTHBHBIE U TEXHOIOIMYECKHUE YKIIOHBI HAa OTIUBAX

MeTtoauka mpoOeKTUPOBAHUS U3JIENHSI, TOCIIEI0BATEILHOCTD ATANOB

Martpuiia Bei6opa crocod6a n3roToBJI€HUs OTIMBKU

TpebGoBaHMe K KOHCTPYKIMH JTUTON JA€TaIN

KoHcTpyrnpoBaHue OTJIIMBOK € y4€TOM IPUHIMIIA HAIIPABJIEHHOTO 3aTBEPIEBAHUS
ba3oBbie MOBEpXHOCTH. BhINOIHEHNE YCTYNIOB M TA30B

KoHcTpynpoBaHue JIUTOM JeTaiy ¢ y4eTOM €€ Harpy>KeHusi, Haubosee «ciadbley ceueHus,
pacueT NpOYHOCTH €€

KonctpynpoBanue pedep KeCTKOCTH JeTallel U UX CONpPSKEHUE

Hcnonp30BaHre NPUHIUIIA OJJHOBPEMEHHOTO 3aTBEpEBAaHUS OTIMBOK MPHU UX
KOHCTPYMPOBaHUU

[Ipouecc mpoeKTUPOBaHUS U OCHOBHBIE ATAIbI €T0.



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

126.
127.

Br16op marepuana Uit OTIIMBKY M UCIIOJIB30BaHKUE MOP(OIOTHYECKOT0 MOAX0/1a TIPU
BBIOOpE MaTepHayia
Pacnonoxenue pedep )KeCTKOCTH B OTJIMBKE U KOHCTPYKTHUBHBIE PELICHHS 10 UX
pa3sMEeLCHHIO
CpaBHeHHe crioco00B U3rOTOBJICHHS 3arOTOBOK (JINThE, CBApKa, KOBKA, IITAMIIOBKA) I10
MEXaHUYECKUM CBOMCTBAM IOJy4aeMbIX 3aIrOTOBOK

O10ypTOBKH . JIUTHE YCTYIOB U 11a30B
«TeHu» Ha AeTany U yCTpaHEeHHE UX IIPU KOHCTPYUPOBaHUU
AHanu3 ycia0BUI HarpyXKeHUs JETAIU U IPUMEHEHHUE Pa3IMYHbIX KOHCTPYKTOPCKHUX
peLIeHUH U1 OIY4YEHUs] KaUeCTBEHHOH OTJIMBKU
VY nanenue 3a1MBOB M MPHOBLICH U KOHCTPYKTUBHBIC MEPOIIPHUATHUS IO CHIKEHHIO 3aTpat
TpyZAa IpU BBIIOJHEHUU 3TUX ONepanui
[Tpornecc MHKEHEPHOU AEATEIBHOCTH IPH pa3pabOTKe HOBOTO H3/IEIHS
Mertobl 3aKperuieHus CTepKHEH U U3MEHEHNEe KOHCTPYKIMM JeTalu Ui 3TOro



punioxenne 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 TEXHOJIOTHYECKHUX MPOIECCOB U MPUHUMATH PellleHUs] 10 YCTPAHEHHUIO PUYHH 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 011 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 uzielt B co3ganuu uzaenus. OT00op UX U U3MEHEHHE M0 X0y
pa3pabOTKHU U CO3JaHUs U3
CyIHOCTb TUThS B KOKWJIb U 00J1aCTh MPUMEHEHUS 1 HOMEHKJIaTypa
OTJIUBOK.
KoHcTpynpoBaHue OTIMBOK C 1IETbI0 MPEAOTBPAIIEHUsT 00pa30BaHUs
TpeluH 1 1edopMannii B OTIUBKAX
BHemnue v BHyTpeHHUE UCTOYHUKY UI€H IIPU CO3AAHUH HOBOTO U3/EIIHS
HanexxHocTh U JOITOBEYHOCTD U3JENHUS




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

OCHOBHBIE 3Tallbl CO3/IaHUS HOBOTO U3/IENUS U UX KpaTKasl XapaKTepUCTHKA.

CriocoObI TUTHS , 00ECIICUNBAIOLINE MAKCUMAIIBHYIO TOYHOCTh M HU3KYIO

LIEPOXOBATOCTh TOBEPXHOCTH

VYcTaHOBIEHUE TONIMHBI CTEHKU JIUTOH JI€Talu, OTIMBAEMOM U3 pa3IM4HbIX

CILJIaBOB

[Ipouiecc MHKEHEPHOM AESITEILHOCTU IIPU pa3paboTKe U3eNus

CpaBHeHue crioco60B U3rOTOBJIEHUS 3arOTOBOK (JIUThE, CBapKa, KOBKa,

LITAaMIIOBKa) U BBIOOP palioHaIbHOIO criocoda

KonctpyupoBanue oTO0PTOBOK, MJIATUKOB M OOOBILIEK Ha JIUTHIX JETAIAX

Bri6op Matepuana j1st U3rOTOBJICHHS OTIMBKH (MaTpuIiia BIOOpa

Marepuaa)

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

rabapuThl ¥ 00J1aCTH IPUMEHEHHS.

KoHcTpynpoBanue neraneil ¢ yueToMm UX TpaHCIOPTUPOBAHUS

3aTpaTsl CPEJCTB U BPEMEHHU Ha CO3/IaHUE HOBOTO U3ENIHS

XapakTeprucTUKa CBOMCTB pa3IMYHbIX MaTEPHAIOB JIJIsl IPOM3BOACTBA

OTJIIMBOK

ConpsikeHue CTEHOK JIMTHIX JeTallel, epexobl U rainTean

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

CyImHOCTh ¥ 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 mI10CKOCTH pazbeMa OTIMBKU

Mepsl 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HanpspkeHuil. Hanpsbkenus B

LIKMBAX.

OO0111e NpUHLIUIBI KOHCTPYHPOBAHUS OTIMBKU

JlocrouHCTBa MaIIMHHOM M aBTOMAaTU3MpPOBaHHOW (opMOBKM U oOnactu

OTJIMBOK, U3rOTaBJIMBAEMbIX TUM CIIOCOOOM

KoHCTpyKTHBHBIE U TEXHOJIOTMYECKHE YKIOHBI Ha OTJIMBAX

MeTtoauka IpOEeKTUPOBAHMS U3/IETIHS, T0CIIEJ0BATEIbHOCTD ITAIOB

Martpuiia BeIOOpa crioco0a U3roTOBIICHUS OTIMBKU

KoHcTpynpoBanue cTepkHEN ¢ y4eTOM OTBOJA I'a30B U yJAJICHUS UX U3

OTJIMBKU

TpeboBanue k KOHCTpYKUMHU JuTol Aeranu. OOmue n  CrnenuanbHble

TpeOOBaHUS K TUTOU 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» CeYeHus, pacyeT MPOYHOCTH JIUTOM JeTalu
KoHncTpynpoBanue pedep xKecTKoCTH JeTalell U UX CONpsHKEHNe

[Ipuunnel, BeI3bIBatONIME fedopMalnio U KopobiieHue aeranu. BnusHue

(opMBbI ceueHHsI Ha HANPsDKEHUS B OTJIMBKAX

TexHonornyeckne mporecchl JINThs, 00€CIEeUNBAIOIINE BHICOKYIO TOUHOCTD

U HU3KYIO HIEPOXOBAaTOCTh OTJIMBKH

.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 MOTyYEHUS
JUTMHHBIX OQJIOK ¥ IJTUT U TI0 BO3MOYKHOCTH TOTYYCHHSI CIIOKHBIX PEOPUCTBIX
y3J10B
Bremnss ¢popma TUTHIX AeTanen
Brnusinue ¢hopMbl OTJIMBKY Ha BOSHUKHOBEHHE HAIPSDKEHUH B HEll
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, onpenensomue HaJeKHOCTb U T0ITOBEYHOCTh U3JENHS, U UX
M3MEHEHHUs B IIPOLIECCE IKCILTyaTalluu
Bnusinue cepuiftHOCTH TPOU3BOACTBA U3/IEIUI HA CTOUMOCTh
W3meHeHue yncna el 1 CTOMMOCTH pa3pabOTKU MPOEKTa U U3AETHs
IIPOLIECCE €€ MOIYUECHHUS
CornpsikeHus U IepeXo bl TPU KOHCTPYUPOBAHUHU JIUTHIX JCTAJICH2.
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.

COCTaBUThL MaTpUuly BBI60pa Marcepuajia, HU3 KOTOPOTO HCO6XOI[I/IMO
HU3rOTOBUTH OTJIUBKY. HpOBeCTI/I aHaJn3 CBOMCTB Marcepurajia U 1aTb OLICHKY
10 KaXXJI0MY U3 HUX, B 3aBUCUMOCTHU OT YCHOBI/Iﬁ pa6OTLI JC€Talik, a 3aTCM Ha
OCHOBAaHUMU CpaBHCHHA CYMMBI 0amioB BLI6paTB HpeHHOLITI/ITeJ'H)HI)II\/II
MaTcpual st HaHHOﬁ OTJINBKH,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeacTBa

N

10.

11.

12.

IIPOBECTHU AHAJIU3 TEXHOJOTUYHOCTH OTJIMBKU U BHECTU IIPEIOKEHUS 10 €€
YIYYIIEHUIO U YCTAHOBUTH OOIIME U ClIelUaIbHbIC TPEOOBAHUS K AETANH;
IIPOBECTU aHAIM3 BO3MOXKHBIX INIOCKOCTEH pa3beMa (IBa-TpU BapuaHTa) U
yKa3aTb OCHOBHbBIE JIOCTOMHCTBA M HEJOCTATKH KaX/10T0 U3 HUX;
OIIPE/ICNIUTh PALMOHATIBHOE IMOJOKEHHE OTIMBKM B (opMe U BHIOpaTh
MIOBEPXHOCTh pa3beMa MpH €JUHUYHOM XapakTepe MPOM3BOACTBA OTIHMBOK,
IpUBECTU 3CKU3 (opMbl B COOpEe C JIMTHUKOBOW CHUCTEMOM, U, €CIM 3TO
HE00X0IMMO, TPUOBUIAMH WITH XOJIOAUIBHUKAMUY;

TO € 4YTO M B MPEAbIAYIIEM IyHKTE, HO /Js YCJIOBUH MaccOBOTO
IIPOU3BO/ICTBA

BBIIEJIUTh MECTa BEPOSTHOrO 0Opa30BaHUsl YCAJAOYHBIX PAKOBUH WIIU
yCaJOYHbIX PBIXJOT, M IPOU3BECTH BHIOOp MecTa, I/e HEOOXOIUMO
IIPOU3BECTH YCTAHOBKY NPUOBLIEH HAa OTIIUBKY.

TPEThI0 MPOEKIMIO JeTald MO ABYM 3aJaHHbIM (OJMH U3 BO3MOXHBIX
BApHAHTOB), pELICHHE 3aJlaHusl B JABYX BapHUaHTaX IOBBIIIAET YPOBEHb
OLICHKU;

MIPOCTPAHCTBEHHOE U300pa’keHUE I€TaIN B aKCOHOMETPUH WIN AUMETPUH;
HEpa3beMHYI0 000JIOUKY 10 KOHTYpY JETaJH, MPeJICTaBUB M300pa)keHue B
TpeX MPOEKIHUAX C HeoOXOoAUMBIMH paspezamu3. HepazbemnHasi o6omouka
XapakTepHa JUIsl TEXHOJIOTUH JIUThS MO BBIMJIABISEMBIM MOIEISM.

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

OO0ocHOBaTh PpAIMOHANBHYIO IUIOCKOCTh pa3beMa, CPaBHUB HECKOJIBKO
BO3MOJKHBIX BapHaHTOB IUIOCKOCTEH pazbeMa MEXIy CO0O0Oi, TOKa3aB
HaunboJiee BayKHbIE MPEUMYIIECTBA BHIOPAHHOM IIIOCKOCTH pa3beMa JIeTallu.
1o HauboJsee paloOHAIbHOM MIIOCKOCTH pa3beMa BBIMOJIHUTH (POPMOBKY U
HauepTuTh (GopMy B cbope B Tpex mpoekuusix. [Ipuuem Ha Buae cBepxy
HIKHIOIO OITOKY U300pa3uTh B MOJIOKEHUH, KOT/1a BEPXHsIsl O1loKa cHsTa. s




CrpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OueHouHBIE CpeACTBa

KOMIICTCHI N

00Jie TOJIHOTO BOCHPUATHS M300PaKEHHS MOXKHO BBIIOJHHUTH CIOMKHBIN
paspes.




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON AaTTeCcTAllMU, IMOKA3aTeJIM M KPHUTEPHH
OLlCHUBAHMWSL:

HpOMe}I(YTOLIHaH arrecragusa 1o JUCHHIIIINHE «OcHOBBI KOHCTPYHUPOBAHUA JIMTBIX ,Z[CTaJ'ICfI»
BKJIIOYACT TCOPETUUCCKHE BOIIPOCHI, IIO3BOJIAIOINNE OLICHUTE YPOBEHb YCBOCHHA O6yLIaIOH_[I/IMI/IC$I
3HaHPII>i, N IIPAKTHUYCCKUEC 3a/laHMus, BBIABIAIONIUE CTCIICHDB C(bOpMI/IpOBaHHOCTI/I YMCHI/Iﬁ n
BHaI[GHI/If/'I, IIPOBOAUTCSA B (bopMe 3a4€Ta U B CI)OpMe BBITIOJIHCHHA W 3alIUThl MHABUAYAJIbHOTO
3aaaHusd.

DK3aMeH 10 JaHHOW AMCLUILIMHE MPOBOJUTCS B YCTHOU hopme.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamioB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTH4eCKOe M IIyOOKOe 3HAaHUE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAaHUSIMM, YMEHUSIMU, IPUMEHSIET UX B CUTyallUsAX MOBBILIEHHOMN CI0KHOCTH.

— Ha OLIEHKYy «Xxopomo» (4 Oamna) — OOydYarOIIMICS JEMOHCTPUPYET CpPEIHUM YpPOBEHD
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHHS TIPU aHATUTUYCCKHUX ONEPAIlHsIX, IEPEHOCE
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLICGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — oOydyarouuiicss JEMOHCTPUPYET MOPOTOBBIi
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/Ie¢ KOHTPOJIBHBIX MEPONPUATUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, yYMEHUH, HABBIKOB, OOYyYarOUIUiiCs
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TMPU UX
MEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 6amia) — oOydaromuiicss 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
YepTeKy AETAIN BBIIOIHATh 00bEMHOE U300paXKeHNUE, HAHECTH JTUTEHHYI0 000J04YKY BOKpYT €€
(KaK MpH JINThE MO BBITUIABIISIEMBIM MOJIEJISIM) U BBIIOJIHUTH (JOpMY B cOOpE B YIIPOIIEHHOM BH/IE.

B kadectBe 3amaHus Aa0TCA ABE MPOEKLUH JI€TAIN U3 PUCYHKOB, IPUBEICHHBIX B KHUIE
«3aHUMaTeNbHbIE 3a/1a4U 110 IPOEKLIUOHHOMY YEPUEHUIO».

[Ipy BBIONHEHMM 3aJaHHUA HEOOXOIMMO IOJIYYUTh HOBBIE 3HAHUA IO TEXHOJOTMH
JUTEHHOTO MPOU3BOJCTBA: HAYYUTHCS BHIOMPATH MOJIOKEHHE OTIMBKH MPH 3aJHMBKE, IUIOCKOCTD
pasbeMa MoJienu U (popMBI, C TEM, UTOOBI MOYKHO ObUIO OECIPensITCTBEHHO U3BJIEKaTh MOJIENb U3
(GOpMBI, HAYUUTHCS KCIIOIB30BATh YCJIOBHBIE O0O3HAUEHHUS JIA MOKa3a 3JEMEHTOB JIMTEHHOU
dopmsbl. /111 3TOrO CiienyeT 03HaKOMUTBCS € JINTEPATYPHBIMU HCTOYHUKAMHU.

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

1. TpeTbio IMpOEKUMIO AETaIM IO JBYM 3aJaHHBIM (OAMH M3 BO3MOXKHBIX BapHUaHTOB), Kak
noka3aHo Ha puc.l.l, pemieHue 3aaHus B AByX BapHaHTax MOBBIIIAET YPOBEHb OLIEHKU;

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

3. Hepa3beMHYI0 000JIOUKY 10 KOHTYPY JI€Talld, IPEICTaBUB U300paKEHUE B TPEX MPOCKIUIX
¢ He0OXoauMbIMU pa3pe3amu puc.l.3. Hepazbemnas 06osouka xapakTepHa JjIsl TEXHOJIOTHH
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
IIPOCTPAHCTBEHHOM M300pa’keHUH, U300pa3uB UX yCIOBHBIMU 3JIEMEHTAMH B COOTBETCTBUU
c 'OCT 3.1125 — 88 1o BBHINOJHEHUIO 3JIEMEHTOB JUTEHHBIX (GopM. OOOCHOBATH
palMOHAJIbHYI0 IUIOCKOCTh pPa3beMa, CpPaBHUB HECKOJbKO BO3MOXHBIX BapHaHTOB
IUIOCKOCTEH pa3beMa Mex 1y coO00H, oKa3aB HanOoJiee BaXKHbIE MPEMMYIIIECTBA BHIOpAaHHOMN
IJIOCKOCTH pa3beMa JIeTalH.

CpaBHenue miockocTei pazbeMa | u 1l mokaspiBaer, 4To B 00€UX ciydasx BbICOTa Mojenen
OJIMHAKOBa, OHU OOECHEeUMBaIOT OECNpPEnsATCTBEHHOE H3BJIEYEHHE MOJEIN W3 (QOpPMBI, HE
00pa3ysl TEHEBBIX Y4aCTKOB.

OpHako BO BTOpPOM BapuUaHTE U3BJICUYEHHE OOJErYyeHO U3-3a MEHbIIEH BBICOTHI

BEPTUKAIBLHON CTOPOHBI MOJEIIH.

6. mo HauboJiee pallMOHAIBHOMN TUIOCKOCTH pa3beMa BBIIIOJIHUTH (POPMOBKY U Hau€pPTHUTH

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

n300pa3uTh B MOJIOKEHUH, KOT'/la BEPXHAs onoka cHsTa. Jlyig 6oJie MOJHOro BOCHPUSITHS
1300pa’keHUs] MOXKHO BBITIOJHUTH CIIOKHBIN pa3pes.



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 (yrpoOLIeHHbIH BapHaHT)



NuauBuayanbHoe 3a1anue Ne 2

Bo BTOpOM ynpaxHEHUH 1€Talb YCIOKHAETCS TEM, UTO B HEH UMEETCS] CKBO3HOE OTBEPCTHE,
KOTOPOE TNPH JIUThE OOBIYHO MOJTYYAIOT 3a CYET YCTAaHOBKH B ()OPMY CTEPKHSI, BHIITOJIHEHHOTO U3
cTepkHeBO cmecu. CTep)keHb MPEACTaBIseT COOOW M3Jenue MPOCTOW WM CIIOKHOU
KOH(UTYypaluu, KOTOPOE YIJIOTHAETCS B CIELHAIBHOM CTEPKHEBOM SIIUKE (BBITPSXHOM,
Pa3bEeMHOM HJIM KOMOMHUPOBAHHOM C OOJIBIINM KOJMYECTBOM OTHEMHBIX YaCTEH ), TEM MIIM MHBIM
cnocoboM  TpaMOOBaHHMEM, TECKOIYBHBIM WM  MECKOCTPEIbHBIM  CIIOCOOaMu, WU
BUOPOYIIJIOTHEHUEM W3 XOJIOJHO-TBEPACIONINX cMmecel. /[l dukcanum cTrepkHsS B TUTEHHON
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 npusBeneHsl B [[OCT 3606-80. «KommiekTsl MOJAE/IbHBIE.
CreprxHeBble 3HaKU. OCHOBHBIE pa3MEPBI».

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

B mpouecce paborel Hax ynpaxkHeHuemM No 2 CTyAE€HTY HEOOXOIMMO BBIIOJHUTH
cienymrlee:

1. HAWTH TPETHIO MPOEKIUIO JIETalM, BHIOPATh MOJOXKEHWE OTJIMBKH B (OpME MpPH 3aIHMBKE U
YCTaHOBUTH pa3zbeM MojienHu U (popmbl, H300pa3uB ero B cooTBeTcTBUH ¢ TpeboBanusmu ['OCTa
3.1125-88. «[IpaBuna rpadudeckoro BBHIOJHEHHUS YEPTEKEH HIEMEHTOB JIUTEHHBIX (OpM H
oTIIMBOK» (puc.2.1);
2. JnaTth N300pakeHHE JACTAU B 00beMe (AKCOHOMETPHUH WU JUMMETpHH) (puc. 2.2);
3. HaAuepTUTh HEPa3beMHYIO O0OJOYKY MO KOHTYpYy JMAETaju, cAellaB H300pakeHHe B Tpex
MPOEKLHUSIX C HEOOXOAUMBIMH pa3pe3aMu;
4.HauepTuTh GopMy B cOope B Tpex mpoekiusx. Ilpuuem Ha BuIe CBEpXy HUKHEH OMOKHU
n300pa3uTh MOJIOKEHHUE, KOT/Ia BEPXHsS ONOKa CHiATa. B GopMy [uIs mosydeHus: OTBEpPCTUS B
OTJIMBKE HEOOXOJIMMO YCTAHOBHUTH CTE€P)KEHb, MOCIE YE€r0 HAKPHITh HIDKHIOI OIMOKY BEpXHEH
oJryopMoit;
5.HaYepTUTh ICKU3 CTEPIKHS B TPEX MPOCKIUAX CO CTEP>KHEBHIMU 3HAKAMH.
[Tpumep BrImonHeHus 3a1anus Ne 2 npuBeeH Ha puc.2.

-

Puc. 2.1 [locTpoeHue TpeTbeil MPOESKIUH IETAIH



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- IUTAKOYJIOBUTEINb; 7- 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
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 MaTepHraia JeTaal U TEXHOJIOTUYECKOTO CII0CO0a JTThS

Hapsiny ¢ »TuM OHM paccMaTpuBalOT JBa BapuaHTa HW3TOTOBJICHHUS JIUTOM JeTanud mpu
eIMHNYHOM ¥ MAacCOBOM TIIPOM3BOJICTBE; IMPU HEOOXOJUMOCTH TPEIUIATAlOTCS U BHOCSTCS
HEOOXOUMBbIC U3MEHEHHS B KOHCTPYKIUIO JAETAJH, C LIEJIBI0 YIYUIICHUS €€ TEXHOIOTHYHOCTU. JTU
WU3MCHEHHSI JIOJDKHBI CIIOCOOCTBOBATh CBOOOTHOMY H3BJICYCHHIO MOJEIU W3 (POPMBI, YIPOIIATh
TEXHOJIOTUIO JIUThs, 00ECeYnBaTh CHUYKEHHE MacChl JIUTOW JAETalH, MOJYYCHUIO KaueCTBEHHOM
OTJIMBKH U IPYT'UM TPEOOBAHUSM TEXHOJIOTUYHOCTH JIUThSI.

JleTanu M3roTaBIMBaIOTCS METOJAMH JIUThSI.

B nporiecce paboter Han ynpaxkaeHreM Ne 3 CTyACHTY HEOOXOIUMO:

63. cocTaBUTh MaTpully BbIOOpa Marepuana, U3 KOTOPOro HEOOXOAWMO U3TOTOBUTH OTIHUBKY.
[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;

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

65. mpoBecTH aHAJIM3 BO3MOXKHBIX TIOCKOCTEH pazbeMa (1Ba-Tpu BapuanTa) (puc. 3.1 ¢popmoBKa
¢ mojape3koit, puc. 3.3 - GHOpPMOBKA C HCIOIB30BAHUEM CTEP)KHEHM) M yKa3aTh OCHOBHBIC
JIOCTOMHCTBA U HEJOCTATKU KaXKIO0Tr0 U3 HUX;

66. onpenemTh paMoHATLHOE MOJIOKESHUE OTIIMBKY B JOPME U BRIOPATH IIOBEPXHOCTH pa3beMa Mpr
€IMHIUYHOM XapaKTepe MPOU3BOJCTBA OTIUBOK, MPUBECTH 3CKU3 (POPMBI B COOpE C TUTHUKOBOM
cucrteMoit (puc. 3.2), 1, €ciii 3T0 HE0OXOAUMO, IPUOBUISIMUA WU XOJIOAUILHUKAMH;

67. TO e 4TO U B MPEIBbIIYIIEeM TyHKTE, HO JIJISl YCIOBUI MacCOBOTO MIPOU3BOICTBA

68. BBIIEINTH MECTa BEPOSITHOT'O 00pa30BaHUS YCAIOYHBIX PAKOBUH WM YCAJIOYHBIX PHIXJIOT, U
MIPOU3BECTH BHIOOP MeCTa, I7ie HEOOXOAUMO MPOU3BECTH YCTAHOBKY MPUObLIECH HA OTIHBKY.

Puc. 3.1 Jletans u BO3MOXKXHBIE 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 Takoro BbIOOpa MOKa3aH HMKE MPUMEHUTENBHO K KOHKPETHOM HMPOEKTHPYEeMOM
neranu. [lapameTpsl, KOTOpbIe MPUHATHI IPH PACCMOTPEHUH B 3TOM Cllyyae, BKIIOUYAIOT Oosee
KOHKPETHBIE BEIMYMHBI B 3aBUCUMOCTH OT TPEOOBaHUM, NPEAbIBISIEMBIX K AETAIN U BEINYUHBI
KOHKPETHBIX MapaMeTpoB (Macchl, BbIX0/1a TOJHOT0, CEpUHHOCTH MPOU3BOJICTBA, U TEMIIEPATYp
3aJIUBKU U BBIOWBKH OTJIMBKH).

OTU mapamMeTpbl MOTYT OBITh YCTaBJIEHBI B 3aBUCMMOCTH OT YCJIOBHUH MPOM3BOACTBA U
TpeOOBaHUH, IPEIbABIAEMBbIX K OTJIMBKE. J[1s1 KOHKPETHOW OTJIMBKE OHU IPEJICTABIICHBI B BUJE

0a3bl JaHHBIX (Tabnuua 1)
Tab6muma 1

Br160p MapuipyTHO TEXHOJIOTMU U3TOTOBIIEHUS OTJIMBOK MIPH PALIMOHATIBLHOM COUYETaHUU
crioco0a JIMThS M THIA CIIJIaBa U PeXUMOB (HOPMUPOBAHUS OTIMBKU

ITapamerpst | THTEpBaIIBI 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/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

npoektupyemMoit aeranu; TBI' — TexHOIOrHYECKHii BBIXO1 TOJHOTO (TPOIEHT MeTallia, KOTOPBIN
U3PACcXO/I0BaH Ha OTIIMBKY OT MAacChl )KUAKOTO METaJlIa Ha 3aIUBKY); Tsan — TEMIIEpATypa 3aJIMBKH
MeTanna; Teye — TEMIEpaTypa BHIOMBKH METaIa.

Pacuet anoctepropHoOii BEpOSATHOCTH JIJIs1 BHIOOPA PAlIMOHATBHOTO COYETAHUS CIIOCO0a JIUThS
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.

[Ipennmaraercss u Jpyrol Meroj BbIOOpa cmoco0a JWThbS HAa OCHOBE 0a3bl 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
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)




CepuitHocTs  |Menkoceputid |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: 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*]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*1*2*1*1=612
Mo MUHUMaNbHOM YCNOBHOM CTOMMOCTM BblibMpaem NUTbE B NecyaHble GOpPMbl.
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