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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yueOHOM roly Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB U MATEPUATIOBEICHHUS

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPUATIOBEICHHSI

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enb ocBoeHUs AUCUMIUTUHBL (MOIyJsl) «OCHOBBI KOHCTPYWPOBAHMS JIUTHIX JETalIei»
HAay4YUTh CTYJEHTA-JIUTCHIINKA OCHOBAM KOHCTPYMPOBAHMS JMTBHIX JETale, HCXOAs U3
BO3MOXXHOCTEH JIUTEHHOM TEXHOJIOTUH; 1aTh MPEJICTABICHUE O PA3BUTUU UJIEH, 10 BOIUIOIICHUS
e€ B KOHKPETHYIO KOHCTPYKIIMIO; HayYUTh YMEHHIO CO3/1aTh TEXHOJIOTMUYHYIO KOHCTPYKIHIO
OTJIUBKHU (JI€TajM), aHAJIM3UPOBATh YCIOBUS paOOThI OTIMBKH U COCTaBIATh TPEOOBaHUS K HEll;
HAyYUTh CTYACHTAa TOJIb30BaThcs cooTBeTcTByOmuMu ['OCTamu u yMeHHIO BBIOpATh
TEXHOJIOTHYECKHE TTapaMeTphbl U3TOTOBJICHUS OTJIMBKH IIPU €€ KOHCTPYUPOBAHHH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

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

Jns  n3ydeHus  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

BBeneHune B HanpaBiieHUE

OCHOBBI METAJNTYPru4€CKOro IPOM3BOACTBA

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

TexHonorus IMTENHOTO MPOU3BOACTBA

TexHoI0rNs I0BETUPHOTO JTUTHS

Kommnsroreproe MoaenpoBaHue JINTEUHBIX ITPOLIECCOB

[Ipon3BOACTBO OTIIMBOK U3 CTAJIA U YyI'yHA

IIpon3BOACTBO OTIMBOK U3 LIBETHBIX CILJIABOB

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe ocBOeHMS TUCHMILIMHBI (MOIYnsl) «OCHOBBI KOHCTPYMPOBAHUS JIUTHIX
JeTanei» o0ydarouiics JokeH 001a1aTh CIeAYOIMMU KOMIIETEHIIUSMU:

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

[1K-2 CriocobeH KOHTPOJIHMPOBATH BBHIMOJHEHHE TEXHOJOTHYECKUX IPOIECCOB M IMPHHUMATH
pELIEHNUS 10 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 U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 89 akas. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,
— caMocTosTeNnbHas padora — 19,3 aka. yacos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas g
o | xonraxTHas pabota E 3 dopma TEKyIIEro
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S g © | caMOCTOSATENbHON | yCIeBaeMOCTH U
JIACIMTUTHHBI 3 S . | KoMOeTeHIK
O g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakT. | 3
Tlex. Z'g aTTecTaluuu
3aH. 3aH. O &
1. lenu u 3a1a4m Kypca
Pabora ¢
JIUTEPATyPHBIMHU U
1.1 Ienu u 3a7a9u Kypca u 3JIEKTPOHHBIMHA
UX MECTO B CTaHOBJIECHUU 1 1 UCTOYHHUKAMHU. YcTHBIH onpoc IK-2.1
WHKEeHepa -JTUTEeUIIIKa Brimonuenne
HHIUBUAYaJIBHOT O
4 3agaHus
Pabora ¢
1.2 IMpouece JUTEPATypHBIMHU U
MPOEKTHPOBAHUS, €r0 POJIb JNIEKTPOHHBIMU
B pa3BUTHU 1 UCTOYHHUKAMHU. YcTHbIi onpoc IK-2.1
HAaYYHO-TEXHHIECKOTO Beimonaenne
rnporpecca HWHJMBUIYaJIbHOT O
3a7aHus
Wroro no pazneny 2 1
2. Jlurelinble neTanu
Pabora ¢
JUTEPATyPHBIMHU U
. JNIEKTPOHHBIMU .
2.1 JluteiiHble neTamM, HX p VYerHblit onpoc,
1 1 HUCTOYHHUKAMHU. TK-2.1
Ki1acCH(UKALHSL. 3ammTa 13
Beimonnenne
WHJMBUYaJIbHOT O
3agaHus
2.2 Ocobennoctu  wu| 4
Pabora ¢
JIOCTOMHCTBA o
JUTEPATyPHBIMU U
CPaBHEHHIO C  JPYIMMH
JJIEKTPOHHBIMHU .
BUJIAMHU W3TOTOBJICHUS YcTHBIi omnpoc,
. . 2 2 HUCTOYHUKAMH. TIK-2.1
2 EII(SH) 1707 (KOBKOH, 3anura 13
. N Brimonnenne
MITaMITOBKOH, CBapKoOH,
. . WHIUBUAYaJIBHOT O
XOJIOJHOM 00paboTKOH,
. 3aJaHus
TIOPOIITKOBOM
Wroro no pazneny 3 3
3. HoBsle nznenus




Pabora ¢
JUTEPATYPHBIMU 1

3.1 HoBble usgenus U ux JNEKTPOHHBIMU .
YcTHBIi omnpoc,
BJIMSHUE Ha  pa3BHUTHC 221 HUCTOYHHUKAMH. samura U3 TK-2.1
TPEATPHUSITHUS. Brmonnenue
WHMBUIYaJIBHOT O
4 3a1aHus
3.2 TumHYHBIH LMK Pabora ¢
JKH3HU H3JIENHS i JIUTEPATyPHBIMHU U
SKOHOMHKA CO3IaHHs 3JIEKTPOHHBIMA .
VYerubiit ompoc,
HOBOI'O H3ETIH, 0,5 HCTOYHHKAMH. samuta U3 TIK-2.1
WHXKEHEepHasl JeATeIbHOCTh Brimonanenue
Opd  CO3MAaHUH  HOBOTO WHIMBUIYaJIBHOT O
W3IEITUs. 3a1aHus
Wroro no paszneny 2,521
4, TeXHOIOTUYHOCTH
KOHCTPYKIIHH.
Pabota ¢
4.1 OGnactu NPOSBICHUS JUTEPATYPHBIMU U
TEXHOJIOIMYHOCTH. JNEKTPOHHBIMU VeTHBIH OPoc
OCHOBHEBIE [TOKA3aTeNH 221 HCTOYHHUKAMHU. poc, TIK-2.1
3ammura 13
TEXHOJIOIMYHOCTH Brlimonnenune
KOHCTPYKI[HH. HHIUBUIYAIBHOT O
3a1aHus
Pa6ora ¢
JIUTEPATyPHBIMHU U
4.2 Knaccudukanus 3JIEKTPOHHBIMU N
VYerHbIit ompoc,
OTJIMBOK 10  IpyHmnaM 4/41 5 HUCTOYHHKAMHU. IK-2.1
3amura 13
CJIOKHOCTH. 4 Brinonnenue
HHIUBUAYaJIBHOT O
3a1aHus
4.3 TpeboBanus K
OTIMBKaM - o0mue u Pabota ¢
CreyaibHbIE. JUTEPATYPHBIMU U
DKcIuTyaTalioHHbIe JNEKTPOHHBIMHU VeTHBIH OPoc
CBOWMCTBA OTJIIMBOK U WX 2/21 3,2 HCTOYHUKAMH. poc, TIK-2.1
sammura 13
CBSI3b c Brinonnenue
KOHCTPYHUPOBaHHEM u HHIUBUIYAIBHOT O
BBIOOpOM 3a1aHus
TEXHOJIOTHYECKOTO
Hroro no pazaeny 8/8U 8,2
5. Marepuasst s
M3TOTOBJIEHUS U3JIETHI
Pabota ¢
51 CpaBHUTEIbHAS
JUTEPATYPHBIMU U
XapakTepUCTHKA HX 10
¢busnyeckuM u DJICKTPOHIBIMH YcTHbIi onpoc
. 4/41 1 HCTOYHHKAMH. poc, TIK-2.1
MEXaHWYECKUM CBOMCTBaM. sammra 13
Brinonnenue
VnenbHbIe roKasaTesu
N HHIUBUIYAIBHOT O
CBOWCTB MaTepUaJIOB.
4 3aJaHus
Pabora ¢
. JIUTEPATYPHBIMU U
52 Mophonornueckuit paryp
MOIXO0]I npu BBIOOpE SNICKTPOHHBIMHU Y CTHBIN ompoc
p P 4/3,11 1 HCTOYHHUKAMH. poc, TIK-2.1
Marepuana JUIst 3amura U3
Brimonaenne
HM3TOTOBJIEHUS OTIIMBKH.
HUHIUBUAYAIBHOT O
3aIaHus
Wroro no pazneny 8/7,11 2
6. TeXHOIOTHYHOCTH

KOHCTPYKIHH OTJIMBKH




6.1 H3menenuss B Qopme
OTIIUBKH c y4eToM
ocoOeHHOCTEH  JMTEHHOMH
TEXHOJIOTMH.

Komncr OBaHHUE
pyHp PaboTa ¢
OTJIMBKH [ y4eTOM
JUTEPaTypPHBIMU 1
TOYHOCTH "
HIEPOXOBATOCTH PJICKTPOHHBIMH VYcrHslii onpoc
1,5 4 MCTOYHUKAMH. poc, TIK-2.1
MTOBEPXHOCTH. Bazur 3amnura 13
Brimonaenne
JIaHHBIX, JIOITYCKH,
WHIAUBUIYAILHOT O
MOCAIKN, pa3MEepHEIE LIEMH.
3a1aHHs
TouHOCTE u
IepOXOBaTOCTh
MOBEPXHOCTH OTJMBKH U
MyTH UX JOCTIKEHUS MpPH
Pa3NIUYHbIX
6.2 BausHue TOYHOCTH
i Pabota c
OTJIMBKHA Ha €€ CTOMMOCTH
JTUTEPATYyPHBIMU 1
A Ha TOTOBOE U3JEIHE,
KOHCTPYHPOBaHHE OTJIIMBKHU DJICKTPOHHBIMHU VYcrTHEI onpoc
pyHp N 2 4 HMCTOYHHKAMH. poc, TIK-2.1
C DOCTETUYECKOH  TOYKH 3ammura 13
BrinonHenue
3penus. KoncrpynpoBanue
. WHAWNBUIYAIEHOT O
OTJIMBOK W  JINTEHHas
3a7aHHUs
TEXHOJIOTHSI.
HWroro no pazneny 3,5 8
7. UepTexx OTIMBKA U €ro
OTJINYHE oT yepTexa
00pabOTaHHOM JeTaNN.
7.1 OCHOBHBIE
Pabota ¢
KOHCTPYKTHUBHBIE
TUTEePATyPHBIMHU 1
3JEMEHTBI  OTJIHMBOK  C
TOYKH 3pCHUS JICKTPOHHBIMHU VcTHBIR onpoc
P 4 6/0,51 HMCTOYHHKAMH. poc, TIK-2.1
TEXHOJIOTMYHOCTHU 3ammura 13
Brinonnenue
KOHCTPYKIIUH:  TOJIIUHBI
WHIUBUIYAITEHOT O
CTEHOK OTIUBKH H HX
. 3a7aHus
BIIMSIHHE Ha  CBOMCTBA
7.2 TommuHBl  CTEHOK
OTJUBKM W WX BIHSHUE Ha
CBOMCTBA OTJIMBKH, Pabota ¢
MEPEXO0/IbI TONIIUH CTEHOK JUTEPATYPHBIMU U
OTJIMBOK M  COTPSDKEHUS 3JIEKTPOHHBIMU Ny
YerHbIl onpoc,
CTEHOK, MOJIOCTH B 3 4/0,51 HCTOYHUKAMHU. TIK-2.1
3amura 13
OTJIMBKaXx, Brimonnenue
o0OpabaTbiBaeMbIe HHIUBUIYAIBHOT O
MOBEPXHOCTH, OpeOpeHue, 3a/laHus
OTOYPTOBKH, IUIATHKH,
OOOBIITKH, TPAHCIIOPTHHIE
Pabora ¢
JUTEPATYPHBIMU U
3JIEKTPOHHBIMHU .
7.3 OrtBepcTuss H WX YcTHBIR onpoc
P 0,5 2,5/0,51 HCTOYHHKAMHU. poc, TIK-2.1
BBINOJIHEHHE B OTJIMBKAX. 3anura 13
Brimonaenne
WHIMBUIYAJIBHOT O
3a/IaHHs
HWroro no pazneny 75 12,5/1,51
8. Mepbl TNPOTHB TOSBICHUS
YCaJOYHbIX PAKOBHH
Pabora ¢
JINTEPATYPHBIMHA U
8.1 IMpuHIUIEL Patyp
OJJHOBPEMEHHOT'O u ICKTPOHHBIMHU YcTHBIN ompoc
P 1 1/11 HMCTOYHHKAMH. poc, TIK-2.1
HAaIpaBJIEHHOTO 3amura U3
Brinonnenne
3aTBEpCBAHMUS.

HHAWBUAYAJIBHOT O
3alaHuA




8.2 Meponpusitus B

Pabora ¢
JUTEPATYPHBIMU 1

KOHCTPYKLUU o DJICKTPOHHBIMHU VYeTHBIN onpoc
0,5 0,5/0,51 HCTOYHHKAMH. ’ TIK-2.1
CHIDKEHUTO 5 BHYTPEHHUX BAITIONHEHMC 3ammra 13
HaNpsHKEHUH B OTJIMBKE. M HBIYATBHOT O
3aaHus
Pa6ora ¢
8.3 Hpyrue MepEI JUTEPATYPHBIMH U
KOHCTPYHPOBaHUS o 3JIEKTPOHHBIMA Vet onpoc
MPEJO0TBPAIICHUIO 0,5 0,5/0,51 HCTOYHHKAMH. ’ TIK-2.1
MOSIBIICHUsT  JIe(EKTOB B BrimonueHune samwTa M3
OTJIMBKE. WHIMBUIYaJIBHOT O
3aaHus
8.4 TluraHue OTIUBKUA M
TEXHOJIOTHYECKHE Pabora ¢
MPUITYCKU ¥ HATYCKH. 30HA
NICHCTBUS  TpUOBUTM U Hiiiii;}(]g;ih:fnn
onpez[enefmﬂ yucia 1 Ui OO HIKAMIL YcTHBIi omnpoc, K21
mpuObIell Ha  OTJIMBKE. BAIIONHEHIC 3ammura 13
Mecra 3axojakuBaHUs | HEHBHIYAIEHOT O
MOJITOTOBKA MTOBEPXHOCTH SAAHI
XOJIOAWIEHUKOB nepen
YCTaHOBKOM.
Wroro no pazneny 3 3/3U
9. BrIOOp MOJIOKEHHS OTIUBKH
B (OopME U IJIOCKOCTH pa3beMma
JINTOU 1€ TaJ.
Pabota ¢
JUTEPATYPHBIMU U
9.1 OcHoBHBIE TpaBUiIa 3JIEKTPOHHBIMU VeTHBIi onpoc
BbIOOpa [IOJIOKEHUS 0,5 0,5 HCTOYHUKAMH. ’ TIK-2.1
OTJIMBKH B (hopme. Brimonnenue samuTa M3
HHIUBUIYAIBHOT O
3a7aHus
9.2 Bribop mIOCKOCTH PaGora ¢
pa3beMa, OCHOBHBIE SMTEpATYPHBIMH H
MOJNIOKEHUsI 10 BBIOOPY AICKTPOHHEIMH 3
IUIOCKOCTH pasbeMa, 05 05 HCTOUHIKAMIL YcTHbli omnpoc, K21
3aBHCUMOCTh BbIOOpa ' ' BAITIONHEHMC 3amura N3
HHOCIV(OCTI/I pasbeMa  OT HHBIYATBHOT O
CEepUHHOCTH M TEXHOJIOTUHU sananms
HU3TOTOBJIEHUS OTIIMBKH.
Hroro no pazneny 1 1
10. TexHoNOTHYECKHE YKa3aHHS
PY IPOCKTUPOBAHUU
Pabora ¢
JUTEPATyPHBIMHU U
10.1 Knacc  TOYHOCTH 3JIEKTPOHHBIMHU Y eTHBL OIDOC
OTJIUBKM, TPHUIYCKH Ha 0,5 0,5 HCTOYHHUKAMH. poc, TIK-2.1
MEXaHHUYECKYI0 00paboTKy Brlimonnenune samura U3
WHIMBUIYAIBHOT O
3aIaHus
Pabora ¢
JIUTEPATYPHBIMU U
10.2 CrepxHH U HX 3HAKH, 3JIEKTPOHHBIMU Vermbiii onpoc
KperyIeHne CTepIKHEH. 0,5 0,5 HCTOYHUKAMH. ’ T1IK-2.1
Pacuers! 3HaKOB cTepKHEN. Brinonnenue saupara M3
HHIUBUIYAIBHOT O
3aJaHus
Hroro no pazneny 1 1

11. OcobeHnocTu
KOHCTPYHPOBAHHUS OTJIUBOK,
nonyqaeMbe CIICIUAJIbHBIMHU

crioco0amMu.




Pabora ¢
JUTEPATYPHBIMU 1

111 OcobeHHOCTH JIEKTPOHHBIMU .
YcTHBIi omnpoc,
KOHCTPYHPOBaHUS 0,5 0,5 HUCTOYHHUKAMH. TK-2.1
3ammuTa 13
KOKHJIBHBIX OTJIUBOK. Brimonnenne
WHMBUIYaJIBHOT O
3agaHus
PaboTa ¢
JIUTEPATyPHBIMHU U
11.2 OcobeHHocTH 3JIEKTPOHHBIMU N
VYerubiit ompoc,
KOHCTPYHPOBAHHUS OTJIMBOK 0,5 0,5 HACTOYHUKAMH. IK-2.1
3amuTa 13
pU 000JI0YKOBOM JIUTHE Brmonnenne
WHIMBUIYaJIBHOT O
3aaHus
Pabota c
JUTEPATypPHBIMHU U
11.3 OcobeHHOCTH paryp
OTIIMBOK TPH JIUTHE TIOX DJICKTPOHHBIMH VYerHbIi ompoc
0,5 0,5 3,1 HMCTOYHUKAMH. i TIK-2.1
JaBJICHHEM W  HHU3KOM 3armuTa U3
Brinonnenune
JIaBJICHUH
WHIUBUAYaJIBHOT O
3aIaHus
Pabota ¢
JUTEPATypPHBIMHU U
11.4 OcoGeHHocTH 3JIEKTPOHHBIMU VeTHbi OMDOC
LEHTPOOEKHO-TTUTHIX 0,5 0,5 2 HCTOYHUKAMH. Poc, TIK-2.1
3ammura 13
OTIIUBOK Brimonuenne
HHIUBUAYaJIBHOT O
3agaHus
Hroro no pazneny 2 2 51
12. CBapHO-JIHTHIC
KOHCTDVKITHH
Pabota ¢
JUTEPATyPHBIMHU U
INEKTPOHHBIMU N
12.1 3amena JUTBIX VYceTHBIN ompoc
KOHCTPYKIIMI CBaApHLIMH 0.5 0.5 2 HMCTOUHHMKAMA. 3alMTa I/%)S 7 TK-2.1
Py p ’ Brimonnenue
WHIUBUAYaJIBHOT O
3aaHus
Pabota ¢
12.2 IIpumenenue JUTEPaTyPHBIMU U
KOMOWHHPOBaHHBIX JNIEKTPOHHBIMU N
. VYcTHblii onpoc,
KOHCTPYKIUH. VYcnosus 0,5 0,5 2 HCTOYHHMKAMHU. sammira U3 TIK-2.1
CBapHBaHUSA YYT'YHHBIX Brimonaenne
OTJIMBOK. UHIAUBUAYAJIBHOT O
3agaHus
Wroro no pazneny 1 1 4
13. Dx3ameH
[ToaroroBka k o
13.1 Dk3ameH A YCTHBIH 9K3aMeH IK-2.1
caaye SK3aMeHa
Uroro no pazneny
Hroro 3a cemectp 34 51/21,6M ] 19,3 SK3aMeH
Wrtoro nmo auciuiiinHe 34 51/21,6 U] 19,3 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUH B IPENOJABaHUU IUCUUIUIMHBI «OCHOBBI KOHCTPYHPOBAHHUS
JUTBIX JI€TalIeH» UCIIOJIb3YIOTCS TPAAULUOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

B xoze o0yueHust HCTIONB3YIOTCS CICTYIOIINE TEXHOIOTUN H METOTUKU:

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa3oBaTeNbHOrO  Mpoliecca, MPENONarapilylo OpsIMyI0  TPAaHCISALUUIO 3HAaHUM  OT
npenojaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO HAa OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

®opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

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

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUU M HABBIKOB IO
MPEIOKEHHOMY aJITOPUTMY.

2. Texnonmoruu mpobIeMHOr0 OOy4YEHHUS] — OpraHu3alus o0pa3oBaTeNBLHOrO Mpolecca,
KOTOpasi MPEANojaraeT mocTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE yUEOHBIX MPOOJIEMHBIX
CUTYalUi JIJIsl CTUMYJIMPOBAHUS aKTUBHOW MO3HABATEIBbHOM AEITETbHOCTH CTYICHTOB.

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

[IpoGnemHas nekmuss — UW3IOXKEHUWE MaTepHuaia, IMpeanoyararoliee MOCTaHOBKY
NpoOJEMHBIX M JIUCKYCCHOHHBIX BOMNPOCOB, OCBEIICHHE PA3JMYHBIX HAYYHBIX TOJX0JI0B,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuania.

[IpakTuueckoe 3aHaTHe 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 IMpoIlecca, KOTopas
MpEeANnoaraeT akTUBHOE U HEIMHEMHOE B3aMMOJIECTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYUMOTO /Ui HHUX 00pa3oBaTelbHOro pesyibTata. Hapsamy co
CIEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TaKOro  pojJa  NPUHIUI  HHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  O0Opa3oBaTEIbHBIX  TEXHOJOTHH.
HHTEepakKTUBHOCTH MOAPA3ZyMEBAET CYOBEKT-CyOBEKTHBIE OTHOIIIEHHUS B X0Jie 00pa30oBaTeIbHOTO
mpoiiecca M, Kak ciencTsue, GopMUpOBaHKE caMOpa3BUBAIOIIEHCs HH(OPMAITMOHHO-PECYPCHOM
cpenpbl.

@opMbl yueOHBIX 3aHATHI C MCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHS-TIPOBOKAIMs (M3JI0KEHUE MaTepHualia C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), neknusi-Oecena, JEKIUSA-TUCKYCCH,
JEKIUSA-TIPECCKOH(EePEeHIIHS.

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

4.  HWubopMallMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTelbHbIE  TEXHOJNOTUH  —
opraHu3aIys 00pa30BaTeILHOTO MPOIlecca, OCHOBAHHAS HAa TPUMEHEHUH CIICIIMAIM3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexumsi-Bu3yanu3anuss — W3JI0KEHUE COJEPKAHMS COMPOBOXKIACTCS Tpe3eHTaIen
(eMoHCTpaIe yueOHBIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).



[IpakTuyeckoe 3aHATHE B (pOpME MPE3CHTAIMH — MPEACTABICHUE PE3YJIbTaTOB MPOSKTHOW WU
UCCIIEOBATEIBCKON JEATCIBHOCTH C HCIOJB30BaHUEM CHELUAIN3UMPOBAHHBIX IMPOrPAMMHBIX
cpen.

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

6 YueOHO-MeTOAUYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

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

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

a) OcHoBHas1 IMTEpaTypa:

1. TronsieB, A.B. OcHOBBI KOHCTpYHpPOBaHUS JeTanell MamuH. JIuteie getanu : ydyeOHoe
nocobue / A.B. TronsieB. — 2-¢ uzn., ucnp. u pon. — Cankr-IlerepOypr : Jlans, 2013. — 192 c.
— ISBN 978-5-8114-1513-7. — Tekcr : snekrponusbiii // JlaHb : 3J€KTPOHHO-OHMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/30429 (mara oOpamenus: 20.01.2022). —
Pexum fnocrtymna: A aBTOpH3. MOJIb30BATENCH.

2. IIpoekTHpOBaHNE TEXHOJIOTUICCKUX MTPOIIECCOB MAITMHOCTPOUTEIIBHBIX TIPOU3BOJICTB
yueonuk / B.A. TumwmpszeB, A.I'. Cxuprmaaze, H.II. Comupiukun, C.JM. JImutpueB. —
Cankr-IlerepOypr : Jlanb, 2014. — 384 ¢. — ISBN 978-5-8114-1629-5. — TekcT : 371€KTpOHHBIN
/| Jlanw : snexktpoHHO-OmMOnmoreuynas cucrema. — URL: https://e.lanbook.com/book/50682
(mata ooparenus: 20.01.2022). — Pexum mocTyma: 1jisl aBTOPH3. TOJIb30BaTEIICH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. OcHOBBI KOHCTPYMPOBAHUsI JUTHIX Jeraineii: ydeOHoe mocobue / A. ®. Muses ;
MI'TY, kad. OMuJIII. - Marautoropck, 2009. - 263 c. : ., cxemsbl, Ta0I.

2. TI'papmueckme  m300pakeHHS  HEKOTOPHIX  TNPHHIUIIOB  PalMOHAIBLHOTO
KOHCTPYHPOBAHHUS B MAIIMHOCTPOeHHH : ydeOHoe mocooue / B.H. Kpyros, FO.M. 3y6apes, 1.B.
Hemunosud [u np.]. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2018. — 204 c¢. — ISBN
978-5-8114-1128 — Tekcr : anektponHsbiii // JlaHb © 31€KTPOHHO-OMOIMOTEUHAS CUCTEMa. —
URL: https://e.lanbook.com/book/104950 (mara obpamienus: 20.01.2022). — Pexwum noctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

B) MeToauyeckue ykasaHus:
MeTtoaudeckue ykazaHus Ui BBITOJHEHHS MPAKTHYECKUX padOT M MHIUBUAYATHHOTO
3aaaHus IPUBEACHBI B IIPUIIOKCHHUN 3

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanue 10 Ne noroBopa Cpoxk neiicTBuS TUIICH3UU
7Zip ¢B000HO pacupocTpansgeMmoe 110 0ecCcpoYHO

FAR Manager cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpoyHo
Professional



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

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(MOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchlIKa

Apxus Hay4HBIX
«HanmonanbHbIH
AJICKTPOHHO-UH(OPMAIMOHHBIN

KypHaJIOB

https://archive.neicon.ru/xmlui/

Mexnaynaponnass — pedepatuBHas |
IOJTHOTEKCTOBAsl ~ CIpaBo4yHas  Oaza
JIAHHBIX _HAy4YHbBIX M3JaHui _«Springer

https://www.nature.com/siteindex

MexnayHaponHas  0a3a  CIIpaBOYHBIX
W3JaHWH 10 BCEM OTpaciasiIM 3HaHUHU

http://www.springer.com/references

MexnyHapoaHas 0a3za HAaYYHBIX
MaTepuasoB B 00J1acTH PU3NYECKUX HAYK

http://materials.springer.com/

MG}K,I[YHapOI[HaH KOJUICKIIMA HaY4YHBIX
IIPOTOKOJIOB 110 pPas3jIM4YHbBIM OTPaACIsIM

http://www.springerprotocols.com/

MexnynapoaHasi 6a3a MOJTHOTEKCTOBBIX
»KypHaioB Springer Journals

http://link.springer.com/

MexnyHaponHas — pedepaTuBHas U hittp://scopus.com

ITOJIHOTEKCTOBAsT  CIpaBo4yHas  0Oasa ' '

YHuBepcuterckas nHpopMaIrmoHHas s .

cucrerta POCCIAS https://uisrussia.msu.ru

DNEKTPOHHBIE  PEeCcypChl  OMOIUOTEKH ) . n _
MLTY 1. LI Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
Poccurickas Tocynapcrennas https://www.rsl.ru/ru/4readers/catalogues/
onbnmoreka. Karamoru

denepanbHOE rocy/1apCcTBEHHOE

OIOIKETHOE yupexxaenne|URL: http://www1.fips.ru/

«DeaeparbHbIi HHCTHUTYT

Wudopmanmonnast cucrema - EnuHoe
OKHO JIOCTYyNa K HWHGOPMAIIMOHHBIM

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

[TouckoBas cucrema Axamemust Google
(Google Scholar)

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

HamnmonansHas
WH(pOpMaAIIMOHHO-aHATUTUYECKAS
cuctema — Poccuiickuili HHASKC HAYYHOTO

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

3HeKTp0HHa$I 6338. HepI/IOI[I/ILIeCKI/IX
m3manuii  East  View  Information

https://dlib.eastview.com/

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecrneucHue JUCITUITIIIMHBI BKIIFOUYACT:
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http://materials.springer.com/
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http://scopus.com/
https://uisrussia.msu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
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MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCIUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMU OOyuYeHMs, CIyXallUMH Ul NpeAcTaBIeHUs ydeOHOH
uHpopManuu OOJNIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTopus JUls MpOBeISHHs IPAaKTUYECKUX 3aHATHI OCHAIlleHA:

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUS, CIYXAIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue st CAaMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEPHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenune pansi XpaHeHHss W NPOMUIAKTUYECKOTO OOCTYXHBAHHUA y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMAJIM3UPOBAHHON MEOEIIbIO: CTeITaKaMHU JJIs XpaHEeHHs y4eOHOTro 000pyJ0BaHMUs;

-MHCTPYMEHTaMHU JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAINY U MaTEPUAIIOB.
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IIpunoxenne 1
[To mucrunmae «OCHOBBI KOHCTPYHPOBAHUS JIMTHIX JeTaneil» MpeayCMOTpPEeHa ayIUTOpHAs U
BHEAYAUTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaromuXxcs.
AyauTopHas caMOCTOSATENIbHAs paboTa CTYIEHTOB MPE/IIOIATraeT BEIOJHEHNE HHANBHU T aTbHBIX
3aI[aHHﬁ Ha NPAKTUYCCKUX 3aHATUAX.

BOl'[pOCLI AJIA IPOBEACHUS OIIpocCa oﬁyqamumxcﬂ:

[lenu n 3a7a4un Kypca U UX MECTO B CTAHOBJIEHUU MH)KEHEpA - IUTEHUIIUKA.

ITponecc MpoOeKTUPOBaHUS, €T0 POJIb B PA3BUTUU HAYYHO-TEXHUYECKOTO Iporpecca.

Jluteiinble neTanu, ux Kiaccudukanus, 0coOOEHHOCTH U JIOCTOMHCTBA 10 CPABHEHHIO C APYTUMHU
BHUJIaMH W3TOTOBJICHUS W3AeIUi (KOBKOM, INITaMIIOBKOW, CBapKOM, XOJIOAHOW 0O0pabOTKOM,
MOPOILIKOBOM METaJUTypruei u ap.).

HoBsle nznenus u ux BIMSHUE HA PA3BUTHE IIPEIIIPUATHS.

TUNWYHBIA LMK JKU3HM M3AEIUS M SKOHOMMKA CO3JaHUS HOBOIO M3ZENus, WH)KEHEpHas
JEATEIIBHOCTD IPU CO3/1aHUU HOBOT'O U3JEIIN.

TeXHONOrMYHOCTh KOHCTPYKLIUH.

OO6nacTu NposIBIEHUS] TEXHOJIOTUYHOCTH.

OcHOBHBIE TIOKA3aTEJIN TEXHOJIOITMYHOCTH KOHCTPYKIUH.

Knaccugukanus oTJIMBOK MO TpyHIaM CI0KHOCTH.

TpeboBaHMs K OTIIMBKAM - O0IINE U CIICIHATIEHBIE.

OKcIlTyaTallMOHHbIE CBOMCTBA OTIIMBOK U UX CBSI3b C KOHCTPYUPOBAHUEM U BBIOOPOM
TEXHOJIOTMYECKOI0 CII0C00a N3rOTOBJIEHUS.

Marepuassl 17151 U3rOTOBJIEHUS U3/1EIMNA U UX 001Ias XapaKTepUCTHKA.

CpaBHHTENBbHAS XapaKTEPUCTUKA UX IO GU3NIECKUM H MEXAaHUIECKUM CBOWCTBAM.

VY nenpHbIE T0KA3aTEIN CBOMCTB MaTEpUAIIOB.

Mopdonoruueckuii moaxo Mpy BEIOOpE MaTepuaia 1Jisi U3rOTOBICHHUS OTIMBKH.
TeXHONOrMYHOCTh KOHCTPYKLIUU OTIUBKH.

W3meHeHus B popMe OTIMBKH C yU€TOM OCOOEHHOCTEN JIUTEHHOM TEXHOJIOTUH.
KoHcTpyrpoBaHu€e OTJIIMBKU C Y4ETOM TOYHOCTU M IIEPOXOBATOCTU IOBEPXHOCTH.

ba3bl JaHHBIX, JOMYCKH, TOCAAKH, pa3MEpHbIE 1IETH.

ToYHOCTB U IEPOXOBATOCTH IOBEPXHOCTH OTJIMBKHU U IIYTH UX AOCTHKEHHUS IIPHU Pa3IMYHbIX
TEXHOJIOTHYECKHX IpOoIeccax.

BnusiHue TOYHOCTH OTJIMBKHU Ha €€ CTOMMOCTB M Ha TOTOBOE M3JIENNE, KOHCTPYUPOBAaHUE
OTJIMBKH C ACTETUYECKON TOUKH 3PEHHUS.

KoHcTpyrpoBaHue OTJIIMBOK U JTUTEHHAs TEXHOJIOTHSL.

UepTex OTIIMBKU U €T0 OTJIMUKE OT YepTeka 00paboTaHHOM JeTanu.

OcCHOBHBIE KOHCTPYKTHBHBIE 2JIEMEHTHI OTJINBOK C TOYKU 3pEHUS TEXHOJIOTUYHOCTH
KOHCTPYKIUU: TOJIIMHBI CTEHOK OTJIMBKH U UX BIIMSHUE HA CBOMCTBA OTJIMBKHU, TIEPEXO/IbI
TOJIIIMH CTEHOK OTJIMBOK M COTIPSDKEHUS CTEHOK, IOJIOCTH B OTJIMBKAX, 00pabaTbiBaeMble
MOBEPXHOCTH, OpeOpeHue, OTOYpTOBKH, IUIATUKU, OOOBILIKH, TPAHCIIOPTHBIE IPUCIIOCOOICHHUS.
OTtBepcTrs 1 UX BBIIIOJHEHUE B OTJIMBKAX.

Mepbl IPOTUB MOSIBJIEHUS YCaJOUHBIX PAKOBHH.

[TpyHIMIIBI OTHOBPEMEHHOTO U HAIIPABJIEHHOTO 3aTBEPECBaHUS.

Meponpusitusi B KOHCTPYKIIMU [0 CHUKEHUIO BHYTPEHHUX HANPSKEHUN B OTJIMBKE.

Jpyrue Mepbl KOHCTPYHPOBAHHUS IO IPEJOTBPALICHUIO MOSBICHHS Ie(PEKTOB B OTJIMBKE.
Br160p nonoxenust OTIIMBKY B (OpMe U IIIOCKOCTH pa3beMa JUTON JAeTalu.

OcHOBHBIE TIpaBUIIa BEIOOpA MOJIOKEHUS OTJIMBKU B (hopMe.

Bbei6op mI0CKOCTH pa3bema, OCHOBHBIE TIOJIOKEHHUS 10 BBIOOPY IUIOCKOCTH pa3beMa,
3aBHCUMOCTh BBIOOpa IUIOCKOCTH pa3beéMa OT CEPUMHOCTH M TEXHOJOTMHM H3TOTOBJICHHUS
OTJIUBKH.

TexHonornueckne ykazaHus IpyU MPOEKTUPOBAHUN JIUTEHHON TEXHOJIOTUH.
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Knacc TOYHOCTH OTIMBKHM, NPUIYCKH HAa MEXaHWYECKYyI0 00pabOTKy, CTEp)KHH M UX 3HAKH,
KpPEIUICHUE CTEPHKHEH.

PacueTsl 3HaKOB CTEpIKHEN.

[TpyHLIMIIBI OTHOBPEMEHHOTO U HAIIPABIEHHOTO 3aTBEPACBaHUS.

ITuTaHue OTJIIMBKY U TEXHOJIOTUYECKHUE NIPUIYCKU U HAITYCKH.

30Ha JeiicTBUs NpUOBUIM U ONpeeIeHHs YKcia MpUObLIe Ha OTIIMBKE.

Mecra 3axonaxuBaHus U OATOTOBKA ITOBEPXHOCTU XOJOAUIBHUKOB IIEPE]l YCTAHOBKOM.
Oco0eHHOCTH KOHCTPYHMPOBAHUS OTIMBOK, IOJIY4aeMbIX ClIEUATIbHBIMU CIIOCOOAMHU.
Oco0eHHOCTH KOHCTPYMPOBAaHUS KOKUIBHBIX OTJIMBOK.

Oco0eHHOCTH KOHCTPYUPOBAHUS OTIMBOK IIPH 000JI0UKOBOM JIUTHE.

Oco0OeHHOCTH OTJIMBOK IPU JIUTHE 110/ JaBICHUEM U HU3KOM JaBJICHUU.

Oco0eHHOCTH LIEHTPOOEKHBIX OTIUBOK.

CBapHO-TUTBIE KOHCTPYKIUU.

3aMeHa JIMTHIX KOHCTPYKIIUNA CBapHBIMHU.

[TpumeHeHne KOMOMHUPOBAHHBIX KOHCTPYKIIHH.

VYcnoBus cBapuBaHMs YyTYHHBIX OTJIMBOK.

Kpartkast xapakreprcTuka METOA0B 00pabOTKH METaIOB JIaBJICHHEM U 00JaCTH MCTIOIb30BAHUS
IIPOAYKIMH, IPOU3BOJUMON KaKIbIM METOOM

OcHOBHBIE TIOKA3aTEJIN TEXHOJIOTMYHOCTH KOHCTPYKLUN

Ob6nactu npuMeHeHUs: py4yHOi (POPMOBKH U €€ OCHOBHBIE JOCTOMHCTBA

CpaBHeHUE MEXaHUYECKUX CBOICTB OTJIMBOK, CBAPHBIX U3AEIUN U TTOKOBOK

OO6mue TpeOoBaHUs K JINTOM AeTalIn

JloCTOMHCTBa MAaIIMHHOM ¥  aBTOMAaTU3MPOBAaHHOW (OpPMOBKM W 00JacTH  OTJIMBOK,
U3rOTaBJIMBAEMBbIX 3THM CIIOCOOOM

Uro Takoe TeXHOJIOTUYHOCTD U3/IENUS M B KAKUX 00JIaCTSAX OHA MPOSBISAETCS

CriennanbsHble TpeOOBaHUSA K JIUTON JeTaiu

CyIIHOCTB JINThS O] AABJIEHUEM, U KaKU€ OTIMBKU MOKHO M3TOTaBIMBATh 3TUM CIOCOOOM
CpaBHeHHE MaTepUaJIOB 110 UX MEXAHUYECKON IPOYHOCTH

Bimstnue cepuitHOCTH ITPOU3BOACTBA U3/IEIUN HA CTOUMOCTh

CyIIHOCTB JIUTBS MO BBIIUIABISEMBIM MOJIENISM; MaTepHallbl U HOMEHKJIATypa, UCIIOJIb3yEMBIE B
TOM BU/JE JIUTHA.

Marpunua BeiOopa Matepuania Juis oTauBKU. Kakue cBoiicTBa MaTepHaioB paccMaTpUBAIOTCS MPU
JTOM.

CpaBHeHue crocoOOB M3rOTOBJICHMS JIeTalleil 0 BO3MOXKHOCTHU IMOJIyYEHMs JUTMHHBIX OalloK U
IUTMT U TI0 BO3MO>KHOCTH TOJTYYEHHUSI CJIOKHBIX pEOPUCTHIX y3JI0B

CpaBHeHuE MaTepuaJIoB N0 UX IUIOTHOCTH U TEMIIEPAType IUIABJICHUS

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

CymHOCTh METOAA U3TOTOBIIEHUS I€Talel ITAMIIOBKOW U CPAaBHEHHUE €70 C KOBKOM
MeTramioeMKOCTh M3IENHS U €€ PasHOBUAHOCTH. METalNIoEMKOCTh YYI'YHHBIX M CTaJbHBIX
OTJIUBOK

CymHOCTh HEHTPOOEKHOTO JUThSI U HOMEHKIIATYpa U3JIEIHNH, OJTy4aeMbIX 3TUM CIIOCOOOM
Marpuua BeiOopa Matepuaia Juisd oTauBKU. Kakue cBoiicTBa MaTepHaioB paccMaTpUBAIOTCS MPU
TOM

Bremnsas hopma nuToit netanu

Knaccudukanus oTaIuBOK 1O CI0XKHOCTH

[Tono>xeHnEe OTIUBKHU IIPH 3aJINBKE

JIutbe no BeIIaBIsieMbIM MoJiensiM, CyITHOCTB TIpoliecca U 00JacTb MPUMEHEHHS

JlocToMHCTBa IPUMEHEHMSI UYTYHOB Il U3TOTOBJIEHHS OTIIMBOK

Mopdomornueckuii moaxo/1 Ipu BEIOOPE CIIoco0a U3TOTOBICHUS JTUTON JETAIH

Ocnosnble nokazatenn TKU

KoHcTpyrpoBanue TUTHIX OTBEPCTHH U BBIIIOJHEHHUE UX B MPOLIECCE JIUTHSL.
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XapakTep U3MEHEHHsI cObITa U3/ U MTPUOBLIHN MTPH MTPOU3BOICTBE HOBOTO m3aenus. I'paduk
M3MEHEHUS ITUX [TApaMeTPOB

O6mas knaccuduxanus TKN

KoHcTpyrnpoBanue BbICTYNAIONIMX YaCTEH U BHYTPEHHUX MMOJIOCTEN JIeTalien

Posb HOBBIX Hielt B co3panuu uznenus. OT6op ux U U3MEHEHHE 10 X0y pa3pabOTKH U CO3JaHUs
u3/1enus

[ToHsITHE TEXHOJIOTMYHOCTH KOHCTPYKIMHU n3nenust. OcHoBHbIE oka3atenu TKU
KoHncTpyrpoBanue OTJIMBOK € LENbI0 MPeJoTBpallleHrs 00pa30BaHus TPEIIMH U AepopMaliuii B
OTJIMBKax

BHeuiHne ¥ BHYTpEHHUE UCTOYHUKH UIEH NPU CO3JaHUU HOBOT'O U3EIHS

HanexxHocTh M JOITOBEYHOCTD U3ENHS

[IpoexkTupoBaHre BHYTPEHHUX MOJIOCTEH OTJIMBOK. 3HAKU CTEP>KHEN. YUeT 0TBOJA Ia30B U3
CTEPKHEH.

KoHcTpynpoBaHue netanu ¢ y4eToM YAAJICHUs CTepKHEN

OcHOBHBIE 3TaIlbl CO3/IaHUS HOBOI'O U3JIENINSI U UX KpaTKas XapaKTEpUCTHKA.

Meponpusitus no obecnieuenuto TKU Ha cragusix pa3paboTKu, U3TOTOBJICHUS U YKCIUTyaTallll U
peMoHTa

YcTaHoBIE€HUE TOJIIIMHBI CTEHKH JIMTON JETaId, OTIIMBAEMOU U3 PA3JIMYHbIX CIJIAaBOB
[Ipornecc MHKEHEPHO ACATEIBHOCTH IIPU pa3paboTKe U3Ienus

KonctpynpoBanue oTO0OPTOBOK, IIATUKOB U OOOBIIIEK HAa JTUTHIX JIE€TANSIX

Br10op MaTepuana asisi M3rOTOBJICHUS OTIMBKY (MaTpuila BEIOOpa MaTepuaa)

JIuThbe B mecyaHO-TIUHUCTBIE (POPMBI, TPYIIIIBI CII0KHOCTH OTJIMBOK, rabapuThl U 00J1aCTH
IPUMEHEHHUS.

KoHcTpynpoBanue netaneil ¢ ydeToM UX TPaHCIOPTUPOBAHUS

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

XapakTepucTrUKa CBOMCTB Pa3IM4YHbIX MAaTEPUAJIOB JUIsl IPOU3BOICTBA OTIMBOK

ConpsixkeHne CTEHOK JIMTHIX JeTalled, IepeXxo/ibl U ralnTeau

TpeGoBanusi, MpeaAbABIsAEMbIE K KOHCTPYKTOPY

[TapameTpsl, ONpeAeSIOnUe HaIeXKHOCTh U I0JITOBEYHOCTD U3/IEIHS, U UX U3MEHEHUSI B
IIPOLIECCE DKCILTyaTallun

KoHcTpyrpoBanue MaxOBUKOB U MEPHI 110 CHIXKEHUIO KOPOOJIeHUs U AepopMaliu JeTaiu
ITocnenoBaTenbHOCTh CO3AAHUSI HOBOTO M3/IE€TIHS U CYIIIHOCTh OCHOBHBIX 3TaIlOB

Br160p miiockocTy pazbema OTIMBKU

Meps! 60pb0BI ¢ pa3BUTHEM BHYTPEHHUX HampsbkeHH. HanpsokeHus B IIKnBax.

CymHocTh MOPGOIOTHYECKOTr0 MOAX0/1a IIPU BBIOOPE BaprUaHTa JETalu

CymHOCTh M BO3MOKHOCTH KOKMIIBHOTO M LIEHTPOOEKHOTO JIUThS

[TonoxeHne OTIUBKU B (hopMe MpH 3aJIMBKE

OO011re MpUHLIUIBI KOHCTPYHUPOBAHUS OTIMBKU

OnTumu3zanus pereHnii 1 KOMIPOMUCCHBIE PELIeHUs

KOHCTpYKTHBHBIE U TEXHOJIOTMYECKHUE YKIIOHBI HAa OTIUBAX

MeTtoiuka MpOEKTUPOBAHMSI U3/1ETTHS, TOCIIEI0BATEIbHOCTD 3TAllOB

Marpuua BeiOopa crioco6a U3roToBICHHS OTIUBKU

TpebGoBaHMe K KOHCTPYKIIMH JTUTON AETaIN

KoHcTpyrpoBaHu€e OTJIIMBOK € y4€TOM IIPUHIMIIA HAIIPABJIEHHOTO 3aTBEPIEBAHUS

ba3oBeie MOBEpXHOCTH. BBINTOIHEHNE YCTYNIOB U Ta30B

KoHcTpynpoBaHue IUTOM JeTaiu ¢ y4eTOM ee Harpy>KeHUsi, Haubosee «ciadbley ceueHus,
pacueT NpOYHOCTH €€

KonctpyupoBanue pedep KeCTKOCTH JAeTallel U UX CONpPSKEHUE

Hcnonp30BaHre IpUHIKIIA OJHOBPEMEHHOTO 3aTBEPAEBAHUS OTIMBOK MPU UX KOHCTPYHPOBAHUU
ITporecc mpoeKTUPOBaHUs U OCHOBHBIE ATAllbI €TO.

Br16op mMarepuana asist OTIMBKY U UCIOJIB30BaHUE MOP(OIOTHYECKOTO MOAX0/1a TP BHIOOPE
MaTepuaia
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Pacrnionoxxenue pedep )KECTKOCTH B OTJIMBKE M KOHCTPYKTHUBHBIE PEIICHHUS 110 UX Pa3MEIICHUIO
CpaBHEHHE CTIOCOOOB M3TOTOBJICHUS 3aTOTOBOK (JINThE, CBapKa, KOBKA, IITAMITOBKA) 11O
MEXaHHYECKUM CBOMCTBAM IMOJIy9aeMbIX 3aTOTOBOK

OT10ypTOBKH . JINTHE YCTYNOB M TIA30B
«TeHun» Ha AeTau M YCTPAaHEHUE UX MIPH KOHCTPYHUPOBAHUU
AHanu3 ycia0BHi HarpyKeHUS JeTalld U IPUMEHEHHE Pa3INYHbIX KOHCTPYKTOPCKUX PELICHHIMA
JUTSI TIOJTYYCHUSI KAUeCTBEHHOUW OTJIMBKU
VY naneHue 3a1UBOB U IPUOBLIEH U KOHCTPYKTUBHBIE MEPONIPUATHUS IO CHUKEHHIO 3aTPaT Tpyaa
[IPH BBITIOJTHEHUH 3TUX ONepanuii
[Ipouecc MHKEHEPHOH AEATEILHOCTH IPU pa3paboTKe HOBOTO U3AENus
MeTo1bl 3aKpeTICHUs] CTEPKHEH U U3MEHEHUE KOHCTPYKIIMH JIETANIN JJIT TOTO

I/IH)II/IBI/IL[yaJII)HLIe 3alaHUd IPUBECACHDBI B IIPUJIOKCHUHN 3.



IIpuiaoxenne 2

a) [lnanupyemble pe3yJbTAThl 00yUYeHUS U OLlEHOYHbIE CPeACTBA Il IPOBEACHUS IPOMEKYTOUHON ATTeCTAlUM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyemsle
pe3yJIbTaThI
o0OyueHus

O1neHOYHBIC CPEICTBA

IIK-2 Cnocoden KOHTPOJIUPOBATH BbBINMMOJHCHUE TEXHOJOIHYECKHUX MNMPOUHECCOB U NMPUHUMATL PEHICHUSA MO YCTPAHCHUIO IIPHYUH HX

HapyILIeHui
Ob6nanaer Bonpocuwi, 6xooauue 6 nepeuens 0na coauu IK3ameHa:
TEOPETUUECKIUMHU
3HaHUSIMU OCHOB M 1. Mopdonoruueckuii noixo/ npu BeIOOpe criocoda U3roTOBIEHUS JINTOM JeTann
MPAKTUYECKUMHU 2. CpaBHEeHHE MEXaHUYECKHUX CBOICTB OTJIMBOK, CBAPHBIX U3ACTUI U TMOKOBOK
HaBBIKAMH 3. KoHcTpynpoBanue JIMTHIX OTBEPCTHI U BBHIIIOJHEHUE UX B IPOLIECCE JIUThS
MIPOU3BOJICTBA 4. XapakTep U3MeHEeHHsI cObITa U3IEHii ¥ TPUOBLITH TPU MPOU3BOACTBE HOBOTO u3aenus. ['padux
JUTBIX WU3JEIUN U3 M3MEHEHHUS 3TUX apaMeTpOB
pa3IMYHBIX 5. [ToHsITHE TEXHOTOTUYHOCTH KOHCTpYKIMH u3aenus. O0mas kinaccudpukamus TKU
MaTepUaJIoBs; 6. KoHcTpynpoBaHue BBICTYNAOMMX YaCTEW U BHYTPEHHUX MOJIOCTEN JeTanei
7. Ponb HOBBIX el B co3manuu uzaenus. OTOOp MX W U3MEHEHHE MO XOJy pa3paboTKu U
CO3/IaHUS U3JIEHS
8. CyIIHOCTH TUThS B KOKWJIb M 00JIACTh MPUMEHEHUS] 1 HOMEHKJIaTypa OTJIUBOK.
K-2.1 9. KoncTpyrnpoBaHue OTIMBOK C IENIBbIO TPEA0TBpaIeHNss 00pa30BaHUsI TPEIIUH U Jedopmaliuii B
OTIUBKAxX
10. BHelrHue v BHyTpeHHUE UCTOYHUKY UIeH IPU CO3AaHUU HOBOTO WU3/1ETIHS
11. HanexHocTh ¥ 10ATOBEYHOCTh U3ETUS
12. [IpoekTupoBaHre BHYTPEHHHUX IOJIOCTEH OTJIMBOK. 3HAKU CTEp)KHEH. YUeT OTBOJA ra3oB U3
crepxHeil. KoHCcTpynpoBaHue ¢ y4eToM yJqalleHus CTEPKHEN
13. OcHOBHBIE 3Tallbl CO3JaHUSI HOBOTO U3/IENINS U UX KpaTKasl XapaKTepUCTHKA.
14. CriocoObl HUThs , 00eceynBalOIIe MaKCUMAJIbHYIO TOYHOCTh M HU3KYIO IIEPOXOBATOCTb
MTOBEPXHOCTHU
15. VYcraHoBIeHUE TOMIMHBI CTEHKU JTUTOW J€TalM, OTIIMBAEMOM U3 Pa3IUYHbIX CIUIABOB
16. [Iporecc mHKEHEPHOM ACSATEIHHOCTH MPHU Pa3pabOTKe U3
17. CpaBHeHHE CIOCOOOB M3TOTOBIIEHUS 3arOTOBOK (JIMThE, CBapKa, KOBKA, IITAMIIOBKA) U BHIOOP

palnroHaIBHOTO criocoba
18. KoHcTpynpoBanue oTOOPTOBOK, IMJIATUKOB M OOOBIIIEK HA JIUTHIX JETasAX




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Inanupyembie
pe3yJIbTaThl
o0y4eHus

OneHouHble CpeaCcTBa

19. Br16op MaTepuana /i1t M3rOTOBJICHHS OTJIUMBKH (MaTpHUIla BEIOOpa MaTepHraa)

20. JIutbe B MECUAHO-TIMHHUCTBIE (HOPMBI, TPYIIIBI CIOKHOCTH OTIUBOK, rabaputel U o0jacTu
IIPUMEHEHHUS.

21. KoHcTpynpoBanue neraneit ¢ y4eToM UX TPAaHCIIOPTUPOBAHUS

22. 3aTpathl CPEACTB U BPEMEHH Ha CO3/IaHHE HOBOT'O M3/EHs

23. XapakTepuCTUKa CBOMCTB Pa3IMYHBIX MAaTEPUAIIOB [ TPOU3BO/ICTBA OTIMBOK

24, ConpsikeHne CTEHOK JIMTHIX AeTaleld, epexo/ibl U rajiTesn

25. TpeOGoBanust, NpebABIsIEMbIE K KOHCTPYKTOPY

26. JIOCTOMHCTBa MAIIMHHOW M aBTOMAaTU3UPOBAaHHOW (OPMOBKM H OOJIACTH  OTJIMBOK
M3rOTABJIMBAEMBIX ITHUM CIIOCOOOM

217. KoHcTpynpoBaHre MaXOBUKOB U MEPBI [10 CHUYKEHUIO KOPOOJIEHUs U JeOopMaliuy 1eTalu

28. CymHOoCTh MOP(OIOTHYECKOT0 TTOAX0/1a TIPU BBIOOPE BapUaHTa JeTajH

29. CyIHOCTh 1 BO3MOKHOCTH KOKMIIBHOT'O M LIEHTPOOEKHOTO JIUThS

30. [Tonoxxenne OTAMBKY B (hopMe MpH 3aIMBKe

31. ITocnenoBaTenbHOCTh CO3/1aHUS HOBOT'O U3/ENUS U CYLTHOCTh OCHOBHBIX 3TalloB

32. Br160p mitockocT pazbemMa OTIMBKU

33. Mepsl 60pbOBI ¢ pa3BUTHEM BHYTPEHHUX HanpspkeHui. HanpskeHus B MIKUBaXx.

34. OO01u11e NpUHIUIBI KOHCTPYMPOBAHUS OTIMBKHU

35. JlocrouHCTBa MAIIMHHOM M aBTOMAaTU3UpPOBAaHHON (OpMOBKM M 001acTH OTJIMBOK,
U3TOTaBJIMBAEMBIX 3TUM CIIOCOOOM

36. KOHCTpYKTHBHBIEC ¥ TEXHOJIOTUYECKHE YKIIOHBI HAa OTIIMBAX

37. Metoauka MpOeKTUPOBAHUS U3/IENUS, TOCIEI0BATEIbHOCTD ITAOB

38. Martpuiia BeIOOpa crioco06a U3rOTOBIICHUS OTITHBKU

39. KoHcTpynpoBaHue cTepKHEN ¢ yueTOM O0TBO/IA T'a30B U YAAJICHUS UX U3 OTIUBKU

40. TpeboBanue kK KOHCTpYyKIMH JUTON fetanu. O0mue n  CrnennanbHple TPEOOBaHMS K JIMTON
JeTaau

41. KoHcTpynpoBaHue OTIMBOK € YIETOM MPHHIIMTIA HATTPABICHHOTO 3aTBEPICBAHU

42. bazoBbie noBepxHOCTH. BBINOIHEHNE YCTYNOB 1 Na30B

43. Kpatkas xapakrepucTuka METOJOB OOpaOOTKM METauIOB JaBJ€HHEM U  o0jacTu

HCIIOJIb30BaHU: MMPOAYKIINH, HpOHSBO,Z[HMOﬁ KaXXJIbIM METOJ0M

44,

KoHcTpynpoBanue nuTol AeTany ¢ y4eToM ee Harpy)KeHus, Hauboisee «cialObley cedeHus,




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Inanupyembie
pe3yJIbTaThl
o0y4eHus

OneHouHble CpeaCcTBa

pacueT IpOYHOCTHU JIMTOU JcTalin

45. KoHcTpynpoBanue pedep KECTKOCTH AeTale U UX CONMPsDKEHUE

46. [Ipuuunsl, BBI3BIBaOIIKE AehOpMaIiio U KOpoOieHue aetaind. BiusHue gopMbl ceueHus Ha
HaNpsDKCHUS B OTIIMBKaX

47. TexHonornueckue mNPOLECCHl JHUThsS, OOECIEUUBAIOIINE BBICOKYIO TOYHOCTb M HH3KYIO
[IEPOXOBATOCTh OTJIMBKH

48. .TpeGoBanus K BHEIIHEH (HopMe JTUTOH JAeTall U KOHCTPYHPOBAHUE €€

49. Kpatkas xapaktepucTtuka MeTOAOB OOpaOOTKM METAJJIOB JaBJIIEHHEM U 00JacTu
WCIOJIb30BAaHUS MTPOIYKIIMH, TPOU3BOIUMON KaXKIBIM METOJIOM

50. OnTumu3anus peleHnii 1 KOMIPOMUCCHBIE PELLIEHUS

51. Hcnonb3oBaHue MpHUHLIMIA  OJAHOBPEMEHHOTO  3aTBEPACBAHMS  OTJIMBOK TpPU  UX
KOHCTPYHUPOBaHHH

52. CpaBHeHnue cnoco00B U3rOTOBJICHHUS JIeTael 10 BO3MOYKHOCTH TMOJIy4€HUs JUIMHHBIX 0alloK U
TUTAT ¥ 110 BO3MOKHOCTH TIOJTYYEHHSI CJIOKHBIX PEOPUCTHIX Y3JI0B

53. Buemrnss hopma IUTHIX aeTanei

54, Bnustnue ¢opMbl OTIMBKY Ha BOSHUKHOBEHHUE HANPsSHKEHUN B HEH

95. AHanu3 ycioBuil pabOThI JeTalu U TpeOOBaHUS,

npeabsBisieMble K Hel PacueT mpoyHoOCTH aeTaiu.

56. Ocuosubie nokazaremn TKN

S7. MeponpusTusi, HarpaBJIeHHbIE 10 CHUKEHUIO HaNpsHKEHUH B OTJIMBKE KOJIeca U MaxOBHKa

58. [TapameTpsrl, ompenensionme HaaeKHOCTh M JIOJTOBEYHOCTh HW3JENHUS, M WX HU3MEHEHHUS B
npolecce dKCITyaTaluu

59. Binsinue cepuiftHOCTH TPOU3BOACTBA U3/IEIUI HA CTOUMOCTh

60. W3meHeHue uncia uaei u crouMocTy pa3pabOTKH MPOEKTa M U3/IeNUS MTPOLECCE €€ MOTydeHUs
61. ConpsixkeHus M Mepexolbl NMpU KOHCTPYUPOBAHUM JINTHIX AeTaned2. CyIIHOCTh JIUThS I10
BBIIJIABJIIEMBIM MOJIEIISIM MaTepHajbl 1 HOMEHKIIATYpPa, HCIIOJIb3YEMbIE B 3TOM  BUJIE JIUThS

62. CpaBHEHHE MaTepHAIIOB MO0 UX MEXaHHUYECKOW MPOYHOCTH, TI0 UX IJIOTHOCTH W TEMIepaType
TIJTaBJICHUS

YMeHuss KoMneTeHuMu (POPMHUPYIOTCS HPU BBIOJHEHUU DPAOOTHI COTIACHO MYHKTaM WHIUBUAYaJIbHOTO
3aJJaHusl, TPUIOKEHUs 3
Heo0xo1muMo ymMeTh BBITTOJIHUTE:!




CrpyktypHubiii | [Tnanupyemeie
JIEMEHT pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIETEHIIMH | o0yueHus

1. TPETHIO MIPOEKIIMIO JIETAJIN 10 ABYM 33JaHHBIM (OJIMH U3 BO3MOXKHBIX BAPUAHTOB), PELLICHUE 3a/1aHUs B
JIBYX BapUAHTAX IMOBBIIIAECT YPOBEHb OLICHKU;

2. MIPOCTPAHCTBEHHOE U300pa’keHUE AeTall B AKCOHOMETPUU WIIH JUMETPUH;

3. HEPa3bEeMHYI0 OOOJIOUKY MO KOHTYPY JAETajH, MPEICTAaBUB H300paKEHUE B TPEX IMPOCKIUAX C

HeoOxouMbIMHU pa3pe3amu3. HepazbemHas 0005104Kka XapakTepHa AJ1s TEXHOJIOTUH JIUThS MO BHIIIABISIEMbIM
MOJIETISIM.

4. BBIOpaTh W IIOKa3aTh BO3MOXKHBIE IUIOCKOCTH pa3beMa MOJEIM Ha uepTeke JeTalu U ee
IIPOCTPAHCTBEHHOM HM300paX€HUH, N300pa3uB X YCIOBHBIMU yieMeHTaMu B cooTBeTcTBUM ¢ ['OCT 3.1125 —
88 M0 BBIMOJTHEHUIO AJIEMEHTOB JIMTEHHBIX (POpM.

o. O6ocHOBaTh palMOHAIBHYIO IIJIOCKOCTh pa3beMa, CPaBHUB HECKOJIbKO BO3MOXKHBIX BapHUaHTOB
IUIOCKOCTEHN pa3zbemMa Mexay coOoH, MokazaB Hambojee Ba)KHbIe MPEUMYIIECTBA BBIOPAHHOM IIIOCKOCTH
pazbema JIeTalu.

6. 1o Hanbosee palMoOHAILHOM IIOCKOCTH Pa3beMa BBIMOIHUTH (POPMOBKY U HAYEPTUTH PopMYy B
cOope B Tpex nmpoekuusx. [I[pudem Ha BUJIE CBEPXY HIYKHIOIO OTIOKY N300pa3uTh B MOJIOKEHUH, KOT/1a BEPXHSS
oroka cHsTa. /{151 60Jie MOTHOTO BOCHIPHUATHS U300pa)KEHUSI MOYKHO BBITIOTHUTH CIIOKHBIN pa3pes.

Heo6xoanMo BraieTh MpaKTHUYECKUMH HaBBIKAMH:

1.nmoucka TpeTbel NPOEeKIUU AETaNH;

2.BBIOPATH TMOJIOKEHHNE OTIIMBKH B ()OPME TIPH 3aJMBKE U YCTAHOBHUTH Pa3beM MOJENH U (POPMBI, H300pa3uB
ero B coorBercTBUM ¢ TpeboBanusaMu ['OCTa 3.1125-88. «IIpaBuna rpaduueckoro BHIMOJIHEHUS YepTEKen
DIIEMEHTOB JINTEHHBIX ()OPM U OTIHBOK;

3. u300pakeHus AeTaiu B 00beMe (aKCOHOMETPHUH UITH TUMMETPUH);

4.1oCcTpOeHHsI Hepa3beMHOM O0OJOYKH TO KOHTYpPY JAETald, CIellaB M300pakeHHe B TPeX MPOCKIHIX C
HEOO0XO/IMMBIMU pa3zpe3amu;

5.yepueHust opmbl B cOOpe B TpEX MPOEKIIHSIX.

6.4epueHus 3CKU3 CTEPXKHS B TPEX MPOEKLHUAX CO CTEPKHEBBIMU 3HAKAMHU.

7.coCTaBUTH MaTPUILy BRIOOpa MaTepHualia, U3 KOTOPOro HeOOXOIMMO H3TOTOBUTH OTIUBKY. [IpoBecTn anamm3
CBOWCTB MaTepuaia U 1aTh OLEHKY M0 KaXJIOMY U3 HUX, B 3aBUCUMOCTH OT YCJIOBUN pabOTHI AETANIH, a 3aTeM
Ha OCHOBaHUH CPaBHEHUSI CYMMBI 0aJJTOB BHIOpATh MPEATOYTHTEIBHBIN MaTeprall AJIsl JTaHHOW OTJIMBKH;

8. mpoBecTH aHaJIM3 TEXHOJOTHYHOCTH OTJIMBKH U BHECTH MPEUIOKEHUS MO €€ YIYYLICHHUIO U YCTaHOBUTh
o0IIre U crienraabHble TPEOOBAHUS K JICTAIIN;




CrpyktypHubiii | [Tnanupyemeie
JIEMEHT pe3yJIbTaThl OueHouHbIE CpeICTBA
KOMIETEHIIMH | o0yueHus

9.mpoBecTy aHAJIN3 BO3MOXHBIX INIOCKOCTEN pa3beMa (1Ba-TpU BapUaHTa) U yKa3aTh OCHOBHBIE JOCTOMHCTBA
U HEIOCTaTKU KaX/10T0 U3 HUX;

10.ompenenuts paruoHaIbHOE MOJI0KEHNE OTIIMBKY B ()OpMe U BBIOpATh MMOBEPXHOCTh pa3beMa MpU €AMHUYHOM
XapakTepe MpPOW3BOJCTBA OTIMBOK, NPUBECTH 3CKU3 (OPMBI B cOOpE C JMTHUKOBOM CHUCTEMOM, M, €CIH 3TO
HEOOXO0JMMO, TPUOBUIIMU WU XOJIOAUIbHUKAMH,




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

ITpomexyrouHas arrecranus 1o aucuuiuiMHe «OCHOBBI KOHCTPYHPOBAHMS JIUTBIX JETalek»
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YJaIOIMMHCS
3HAHUM, W NPAKTUYECKHE 3aJaHMsl, BBUIIBIIAIOLINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIAJICHHI, MPOBOAUTCS B (popMe 3aueTa M B (pOpME BBIIOIHEHUS U 3aIIUTHl WHABHIYaIHHOTO
3aJaHusl.

DK3aMeH 10 JaHHOW JMCUUIUIMHE POBOAUTCS B YCTHOM hopme.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0OamnoB) — oOydyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
yueOHOro MaTepuajia, CBOOOJHO BBIMOJHSAET MPAKTUUYECKHE 3a/laHusi, CBOOOTHO OINEpHUpYET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamna) — oOOydYarOIIMiiCS JEMOHCTPUPYET CPEIHHUA YpPOBEHB
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTENbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS NIPU AHATUTHUECKUX ONEPALIUIX, IEPEHOCE
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIH.

— Ha OLIGHKY «YyI0BJIETBOPHUTEJIBLHO» (3 6amia) — o0ydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0JI€ KOHTPOJBHBIX MEPONPUATUHN TOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHWI, YMEHUH, HABBIKOB, OOYyYaromIHics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUN 3HAHUSMH U YMEHUSIMH TIPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeYy/0BJIETBOPUTEJIbHO» (2 0ayuia) — oOydaroluiics 1eMOHCTPUPYET 3HAaHUS HE
6onee 20% TeopeTUUuecKoro MaTepuana, JOMyCKaeT CyIlIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/ad.



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

NuauBuayanbHoe 3axanue Ne 1

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

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

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

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

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

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

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

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

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

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

BEPTUKAJIBLHON CTOPOHBI MOJIEIH.

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

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

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

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

NuauBuayanbHoe 3a1anue Ne 2

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



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

-~

Of [T

oo

A-A 4 mp
H

Puc. 2.1 IlocTpoeHne TpeTbel NPOEKINK JETaIN

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



NuauBuayanbHoe 3ananne Ne 3

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

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

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

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

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

JleTanu M3roTaBIMBaIOTCS METOJAMH JIUThSI.

B nporiecce paboter Han ynpaxkaeHreM Ne 3 CTyACHTY HEOOXOIUMO:

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

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

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

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

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

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

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

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

o o

Puc. 3.1 Jletans u BO3MOXKXHBIE BApUAHTHI INIOCKOCTEN pazbema



Puc. 3.4 ®opma B cbope npu MaccoBOM MPOU3BOICTBE OTIUBOK

1,2- BepxHAA U HUKHAA NoNydopMbl;

3 - nonoctb popmbi;

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

7 - WNAKOY/IOBUTEND;

8 - nuTartens;
9- BCHTHJIAIIMOHHBIC HAKOJIBI

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

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

0a3el JaHHBIX (Tabnumna 1)
Tab6mmia 1

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

ITapamerpsr | IHTEpBaIIBI nag | C |K4 B |C

BapbUPOBAHUS ! U |T




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

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

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

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

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

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

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

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

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

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

Tabmanma 2
Br160p ciocoba auThs

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

BapbUPOBAHU M A

s

yC |1 1,116 |15

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

Mmax (Ct, M)

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

min (Cu)




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

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