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(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPUAJIOB

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITycKoBbIe yCTPOWCTBA, TPAHCIOPTHO-YCTAaHOBOYHOE 000pyAOBaHUE H
NOATOTOBKH CpeAcTBa 00C/TY)KMBAaHHA CTAPTOBBIX KOMILJIEKCOB

YpoBeHb BbICIIIEr0 00pa3oBaHUs Coenpanurer
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Beinyckaromas Kadeapa A4 CTAPTOBBIE I TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITTIAPATOB

Kadeapa-pa3padorunk paboueit A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
KoueTkoB Anekceit HukomaeBuu, cTapiivii rpemnojiaBare/ib

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJ/IOI'AA KOHCTPYKIIMOHHBIX MATEPHUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocobHOCTE TIPUMEHSITb eCcTeCTBeHHOHAay4yHble U OOLjerH)XKeHepHble 3HaHUs, MeTOZbl
MaTeMaTU4yeCcKOro aHanu3a U MOJe/MPOBaHUsl, TeOPeTUUYeCKOro M SKCIePUMEeHTa/lbHOIO MCC/IeloBaHUs [Jist
pellleHys HH)KeHepHBIX 3a/jau [1podeCCHOHANIbHOM JlesiTeJIbHOCTH

IICK-07 — crocobHoCTh pa3pabaThiBaTe U BHEAPSTH B TIPOM3BOJCTBO HOBbIe KOHCTPYKLIMOHHBIE MaTepyasibl
Y TeXHOJIOTHYeCKHe MpoLiecchl

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

- OCHOBHbIe TeXHOJIOTMM TPOW3BOACTBA M 00pabOTKU M3[e/uii U3 KOHCTPYKIMOHHBIX MaTepHasoB,
cdepbl UX IPUMEHEHUSsT

- 3aBUCHMOCTH MeXaHWUYeCKuX, (U3MKO-XMMHUUECKUX CBOWCTB JeTaseli W3 KOHCTPYKLMOHHBIX
MaTepHasioB OT TEXHOJIOTMU UX ITPOM3BO/JCTBA U 00pabOTKY;

YMeHuUs:

- 060CHOBaHHO BBLIOMpATh TEXHOJOTHIO TIONMyYeHWs W 00pabOTKU W3feMid U3 KOHCTPYKITMOHHBIX
MarepHasnoB

- WCTOJIb30BaTh CTaHJApThl U JpPyrMe HOPMAaTHUBHbIE [JOKYMEHThI TP WM3TOTOBIE€HUHM W KOHTpOJe
KauecTBa U3/e/1i U3 KOHCTPYKI[UOHHBIX MaTepUasioB;

HABbIKU:

- pa3pabaTbiBaTh UepTEXW 3arOTOBOK Ha OCHOBAaHWM UepPTeXKel TOTOBBIX JleTaned ([ pa3iuuHbIX
METO/IOB 3aTOTOBUTETBHOTO MPOW3BO/ICTBA)

- Toj0upaTh MeTo/ibl TMPOM3BO/JCTBA M OCHOBHOE TEXHOJIOTMYecKoe 000py/oBaHWe A TIOMy4YeHUs U
00paboTKu M3aenui U3 KOHCTPYKLIMOHHBIX MaTepHasioB

- COCTaB/ATH TUIaH TEXHOJIOTHUECKOr0 TpoLiecca TPOM3BOACTBA W 00pabOTKM uW3fenuii U3
KOHCTPYKL[MOHHBIX MaTepHUasoB.
HCK-07

3HAHUA:

- OCHOBBI COBPEMEHHBIX TEXHOJIOTMH TIPOM3BOJCTBA U 00pabOTKM W37e/Uid U3 KOHCTPYKLIMOHHBIX
MaTepuasioB (B TOM YMCJie HOBBIX);

YMeHuUsi:

- YUWTHIBaTh BJIMSTHAE TEXHOJIOTMH 00pabOTKM Ha OCHOBHBIE MeXaHWUeckKue W (HU3UKO-XUMHUUeCKHe
CBOMCTBA U3/e/Ii U3 KOHCTPYKLIMOHHBIX MaTepraioB

- Io10UPaTh TEXHOJIOTHIO TIOYYeHHs U 00pabOTKH W38T U3 HOBBIX KOHCTPYKIIMOHHBIX MaTepHaioB
C YU4€TOM BO3MOKHOCTEe COBPEMEHHOTO MPOU3BO/ICTBA

- WCTOJIb30BaTh CTaHJApThl U [Jpyrde HOPMAaTHUBHbIE [OKYMEHTHI TP W3TOTOBIE€HUHM W KOHTpOJe
KauecTBa U3/e/1ii U3 KOHCTPYKLMOHHBIX MaTepUasioB;

HABbIKU:

- pa3pabarbiBaTh YepTeK 3arOTOBKW Ha OCHOBAaHWU UYepTe)ka TOTOBOM JIeTa/ll C YUETOM BO3MOXKHOCTEH
COBPEMEHHOTO TMPOU3BO/ICTBA

- moOoUpaTh TEXHOJIOrMYeckoe 00Opy/oBaHHe [ MPOM3BOACTBA U OOPAOOTKU M3[ENUN M3 HOBBIX
KOHCTPYKLIMOHHBIX MaTepUasioB C yUYeTOM BO3MO)KHOCTeH COBPEMEHHOTO TIPOM3BO/ICTBA

- paspabaTbiBaTh TUIaH TEXHOJIOTMYECKOTO TpOLiecca MPOM3BOJCTBA U 00pabOTKU U3AeNUi U3 HOBBIX
KOHCTPYKLIMOHHBIX MaTepHasioB C yUeTOM BO3MOXXHOCTeH COBPEMEHHOTO MTPOU3BO/ICTBA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctnunnaa TEXHOJIOT WA KOHCTPYKIIMOHHBIX MATEPUAJIOB sBsieTcs JUCLUIUIMHON
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasieHuto 24.05.01 IIpoekmuposaHue,
npou3800CMe0 U 3KCI/yamayust pakem u pakemHo-KOCMUUECKUX KOMIVIEKCO8.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAIVMOHHBIE TEXHOJ/IOI'YMHA, BBICIHIAAA MATEMATUKA, HWH)XEHEPHASI WU
KOMIIBIOTEPHAS T'PA®UKA, MATEPUAJIOBEJEHWE, HAYUEPTATE/IbHASI I'EOMETPUS],
OU3VKA, BBEJEHUE B CITEINAJIBHOCTDH, XUMUSI.

CopepXaHWe [JUCLUIUIMHBI SIBJISIETCSI OCHOBOM Assg  ocBoeHusi guctumuindH:  JBUTATEJIN
JIETATEJ/IBHBIX AIIITIAPATOB, AETA/IN MAIIVH, HAJEXHOCTHb " BE3OIIACHOCTD
TEXHUYECKUX CHUCTEM, OBPABOTKA METAJVIOB [JAB/IEHUEM, OBPABOTKA
PE3AHUEM, OCHOBBI ITPOEKTHUPOBAHNS PAKETHBIX WU PAKETHO-KOCMMYECKHX
KOMIUIEKCOB, PACYET ¥ ITIPOEKTUPOBAHUE KOHCTPYKIIVUHM, TEXHOJ/IOT'USA
IMPOU3BOJICTBA, YHUPC, YCTPOHCTBO ¥ ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX
AIIITAPATOB, CBAPKA.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH IpUMeHSITb eCTeCTBeHHOHAyUHble U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/liv3a U MOZlelTMpOBaHusl, TeOPEeTUUYEeCKOTO 1 SKCIIePUMEeHTaIbHOTO UCC/Ie/JOBaHHS
JI7Is1 pellieHHsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHON eI TeTbHOCTH

¢ OIIK-2 — CnocobeH MOHUMATh TIPUHLIUIIBI pab0Thl COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUN U
WCTIOb30BaTh WX JJIs PellieHrs 3aZiad 1pode CCHOHATBLHOM esiTe/TbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUUYECKYO JOKYMEHTAIHIO, CBI3aHHYIO C
npodeccuoHaNLHON JesiTeIbHOCThI0

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaTiueCcKre MOJIe/ld UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHANTbHOM cdepe AesTe/IbHOCTH /IS PelleHus
WH)XeHEePHBIX 3a/1au

¢ OIIK-7 — CrniocobeH KpUTHUECKH Y CUCTEMHO aHa/IM3UPOBATh IOCTHXKEHUS PAaKETOCTPOEHHS U
KOCMOHABTHKH, CITOCOOBI MX TIPUMeHeHUs B TIPOQ)e CCUOHA/TEHOM KOHTEKCTe

e [IK-94 — cniocobeH K yrpaB/ieHHI0 UHGOPMaLMel ¥ JaHHBIMH, TIOMCKY HCTOUYHUKOB MH(OPMaLvy U
JlaHHBIX, BOCIIPUSATHIO, aHaJIM3Y, 3allOMUHAaHUIO U Nepeiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TaKXKe C TOMOIIIbIO aITOPUTMOB TpY paboTe C TIOMyYeHHbIMU U3 Pa3/TMUHBIX UCTOUYHHUKOB
JIaHHBIMH C 11e/Tb10 3P GeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOM HHGOPMALIUH [IJIs PellleHus 3a7au

¢ TICK-07 — CniocobeH pa3pabaTbiBaTh U BHE/PSATH B TIPOM3BO/ICTBO HOBbIE KOHCTPYKIIMOHHBIE
MaTepHasIbl ¥ TEXHOJIOTHUEeCKHe TTPOIeCChl

¢ YK-6 — CriocobeH orpefie/isiTh ¥ peaan30BbIBaTh MPUOPUTEThI COOCTBEHHOM JesTeTbHOCTH U CTI0COObI
ee COBEepILIEHCTBOBAHUS Ha OCHOBE CaMOOLIEHKH 1 00pa30BaHUsI B TeueHUe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. TexHosioruu iuTeiiHoro nmpoussogcTBa. 1. Obiias xapaKTepUCTHKa
TUTeHOro MpoK3BoACTBA. 2. OCHOBHbIE apaMeTphbl OT/IUBOK. 3. JIuTeiiHble
MarepHasbl ¥ X CBOHCTBA. 4. [ToHsTHe MUTeHHOI (OPMBI 1 ee OCHOBHBIE 37IeMEHTHI.
2 4 5. ,E[QCIJEKTLI OT/IMBOK U METOABI UX HUCTIpaBJ/IEHUS. 6. OCcHOBHbIE MeTo/bI JIUTEHHOTO 30 12 8 4 18 20 20
TPOM3BO/ICTBA: JINTHE B [1€CYAHO-IJIMHUCTHIE (POPMBI, JINTHE B 000I0UKOBbIE (HOPMBI,
JIUTBE T10 BBITJIAB/IA€MbIM MOJEJISIM, JIUThe 110 FaBl/IdJI/lul/IpyeMblM MozesM, JINTbe B
KOKW/Ib, JINThE I10[ NaB/IEHHEM, ]_[eHTp06e)KHOE nutbe. 7. TeXHOIOrMYHOCTh
KOHCTPYKLWH OT/IMBOK.
Paspen 2. Texnosioruu 06padoTku MetanioB AaBaenuem. 1. O6uias
XapaKTepUCTHKA U (PU3UKO-MeXaHUUeCcKHe 0CHOBBI 00pabOTKU MeTaslioB
nasnenviem. 2. Knaccudukarust 06paboTku MeTasioB jasnenueM. 3. M3rotoeneHne
2 4 nipoduei. 3. VI3sroToBneHHe U3zenii MalllHHOCTPOMTE/BHBIX eTanell MeTofaMu 30 12 8 4 18 20 20
KOBKH 1 ropsiueii 00beMHOM [ITaMITOBKH. 5. VI3rOTOB/IEHHE [ieTajiel MeToamMu
XOJIO/JHO#! JINCTOBOM ITaMIOBKHU. 6. TeXHUKO-3KOHOMHYeCKHe [T0Ka3aTeny U
KpHUTEpPHH BbIGOPA PALMOHA/IBHBIX CII0CO60B 00pabOTKH META/I/IOB JAB/IEHHEM.
Paspen 3. TexH0/I0rUM MeXaHHUYeCKO# 06paboTKu 3aroToBok. 1. O6paborka
KOHCTPYKLIMOHHBIX MaTepHa/oB pe3aHueM: 001jast XapakTepUCTHKa, BU/bL,
OCHOBHBI€ NTapaMeTphbl pe3aHus. 2. VIHCTpyMeHTa/bHble MaTepuarsl. 3.
MeTaJ‘mope)KquMe CTaHKH!: TIOHATHE, K/IaCCI/lel/IKaLU/IFI, OCHOBHBIE Y3/Ibl 1
MexaHu3Mbl. 4. O6paboTKa 3aroToBOK Ha CTaHKax TOKapHOM rpymsl. 5. O6paboTka
2 4 3aroTOBOK Ha CTAHKaxX CBepJIM/IbHO-PACTOUHOM rpymmbl. 6. O6paboTkKa 3aroToBOK Ha 38 20 14 6 18 50 50
CTaHKax CTpOI‘a]Il:HO-HpOTH)KHOﬁ TpyTIIbL. 7. O6p360TKa 3aroTOBOK Ha CTaHKax
(pe3sepHoii rpymmbl. 8. O6paboTKa 3aroToBOK Ha LUTM(OBAIBHBIX CTaHKaX. 10.
MeToppl 0T/e10uHOM 06paboTKY noBepxHocTeid. 11. TToHsiTHe 0 6a3UPOBAHUH, BU/IbI
633, THUIIOBBIE CXeMbI 633I/IPOB3HI/IH4 HpI/lHul/IHBI TIOCTOSTHCTBA Y COBMELLIeHUS 6as. 12.
TouHoCTB OGpaﬁOTKI/IZ OCHOBHBI€ TIOHATHSA U B/IMAIOILINE q)aKTOpLI.
Paszpen 4. TexHO/IOTHH 371eKTPO(U3HUECKOH U 3/IeKTPOXHMHUYECKOH 00padoTKn
> 4 MeTaJl/I0B  cr1aBoB. 1. O61ast XapakTepUCTHKA 3/IeKTPOPU3MUECKUX 1 10 7 4 3 3 10 10
9/IEKTPOXMMHUUYECKUX METOZ0B 06paboTku. 2. D1IeKTpo3po3roHHas 06paboTka. 3.
DjieKTpomMexaHuueckasi 06paborka. 4. DIeKTPOXMMHUUECKHEe MeTO/bl 06pabOTKH.
Bcero 3a 4 cemecTp 108 51 34 17 57 100 100
Bcero no gAMCHUIUINHE 108 51 34 17 57 100 100
3.2. AyATOPHBIN NPAaKTUKYM
Homep u
P Oo0nemMm,
Ne HaMMeHOBaHue
Tema MNPAKTHYECKOI'0 3daHATUA dayA.
n/n paspena
JacoB
JAUCITUIT/IMHBI
1. OCHOBHBIE TeXHOJIOTUH JIUTEHHOIO TIPpOM3BOACTBA U UX 0C0OEeHHOCTH.

1 Pazpen 1. 2. Onpepenenyre rpynmsl cI0KHOCTH O0T/MBKU. 3. [[OCT 53464-2009. 5
Texnonoruu OHpe,E[EI[EHI/Ie TOYHOCTHU OT/IMBKH, Ha3HAUEeHNUe JINTEMHBIX HaITyCKOB 1
JINTENHOTO TIPUITY CKOB.

2 TPOM3BO/CTBA. 1. MeTofuKa ¥ Ip¥Mepbl pelleHus] TEXHOJIOTHYeCKOW 3a/jauu 2

TIO/TyYeHHUs1 U3fe/is MeTofoM uTes B [1T'O.
Pa3,qen 2. 1. OcHOBHBIE MeTO/bl FOpH‘—IEﬁ 06];)&60TKI/I JaB/IeHHueM U UXxX

3 |TexHoJioruu ocobernHoctu. 2. TOCT 7505-89. OnpeieieHre KCXOAHOTO UHAEKCA 2
O6pa60TKI/I TMOKOBKH, Ha3Ha4Ye€HHe Ky3HeUHbIX HalTyCKOB, ITPUITYCKOB U [OITyCKOB.
MeTajl/IoB 1. MeTo1iKa ¥ IpUMePhI PellleH!sT TeXHO/IOTHYeCKOU 3a/jauu

4 2
JdBJIEHUEM. royyeHus MokKoBoK MeTooM I'OIll B OTKPBITHIX LITaMITaX.

1. O6paboTKa THUITOBBIX TTIOBEPXHOCTEH 3aTOTOBOK Pe3aHUEM. 2.
O6nacTv MpUMeHeHUs1 1 0COOEHHOCTH Pa3/IMYHbIX BUJJOB 00paboTKu

5 Pazpen 3. pe3aHueM: TOKapHOM, 0CeBOH, (hpe3epHOH, CTPOTabHOM U [I0/I0eKHOM, 7
TexHo0rUN npoTsHKHOMU. 4. OcobeHHOCTH 06pabOTKH CI0XKHOTIPO(MIBHBIX U
MeXaHU4eCKOU Cl)aCOHH]:IX HOBerHOCTeﬁ. 3. METO,E[I/IKa Ha3HauyeHWs TMPUITyCKa Ha
06paboTku oOpabaTbiBaeMbie IOBEPXHOCTH.
3aroToBOK. 1. CocrapsneHue mj1aHa TEXHOJIOTHUECKOTO MpoLjecca 00paboTKy JeTanu

6 pe3aHueMm. 2. METO,Z[I/IKa W MpUMeEPHI pelieHud TeEXHO/I0T M4ueCcKoi 3aauyn 4

MoJIyuyeHus AETBHEﬁ 06pa6OTKOﬁ pe3aHueMm.
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7  |Paspgen 4. MeToaMKa U IPUMEPHI peLleHUs] TEXHOIOTMUeCKO! 3a7jauu oMy YeHUst 3
TexHonoruu JleTasielt MeToZiaMu 3/1eKTPO(GU3NUeCKOU U 37IEKTPOXUMIYE CKOU
3/1eKTpOhU3NUeCKOM |00paboTKy.

u
3/IEKTPOXUMUYE CKOM
06paboTku
MeTasyIoB U
CI/IaBOB.
Bcero 3a 4 cemecTp 17
3.3. CamocrosTenbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n pasjesa AMCHUIIMHBI 4acoB
1. IloaroroBka K ysiekuusiM. 2. IlogroroBka K

1 Pazgen 1. TexHonoruu MUTEMHOTO [TTPAKTUUECKUM 3aHSATHSAM. 3. BhIO/IHeHYe pacueToB, 18

TIPOM3BOJICTBA. yepTexxel, 3CKH30B, cxeM. 4. OdopmieHre OTUeTa 110
MpaKTUUYeCKoi pabore.
1. TToaroroBka K yiekiusiM. 2. IlogrotoBka K

7 Pazgen 2. TexHonoruu 00pabOTKY [IIPAKTUUECKUM 3aHATHAM. 3. BhINO/HEHNe pacyueTos, 18

MeTa/UIOB /IAB/IEHUEM. yepTeskel, 3CKu30B, cxeM. 4. OdopmieHre oTUeTa o
MpaKTHUeCKOU pabore.
1. IMoaroroBKa K JiekiusiM. 2. [ToaroroBka kK

Pazgen 3. TexHonorun

o MpaKTUYeCKUM 3aHATHSIM. 3. BINO/THEHWe pacueTos,
3 |mexaHnyeckoi 06paboTKH N 18

yepTekel, 3CKu30B, cxeM. 4. OdopmiieHre oTyeTa 1o

3AroTOBOK. MpakTUUeCKou pabore.

Pasnen 4. TexHonoruu

4 371eKTpohU3NIeCKOM 1 1. IogroToBka K Jyiekuusam. 2. IToarotoBka K 3

3JIEKTPOXUMHUUECKOM 00paboTKU  [paKTUUYeCKUM 3aHSITHSIM.
MeTasIJIoB U CI1/IaBOB.
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12(3 4 5 6 |7 8 9/10(11(12|13 14 15| 16 17
4 PI'P,BP31 | |OP| | PTP,BP3O | | OP PI'P, BP3[] AP | BP3[, 3au.

YcnoBHble 0003HAUEHUS:

TP — nuarHocThyeckasi pabora;
PT'P — pacueTHO-rpaduueckas pabora;
BP3/I — Bompocsl 110 paszeiy;
3ay. — 3aueT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
pacueTHO-rpaduueckast paboTa;
BOIIPOCHI TI0 pa3fieny.

HpOME)Ky'TO‘lHaH dTTecTalus IIpOBOAUTCA B Q)OpMaXI
3ayerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Poros, I'. I. [Io3HsK. . MarepuasoBefieH1e U TEXHOJIOTMSI KOHCTPYKLJUOHHBIX MaTepuasosB.
[IITammnoBouHOe U MUTeHOe TTPOM3BOACTBO. Mocksa: FOpaiit, 2020, 351. pec.

2. B. 1. PomaHoBckuii. . CipaBOUHUK I10 XOI0AHOM ITaMroBke. JI.: MammHocTpoeHue. JIeHUHID. OTA-
Hue, 1979, 176 3k3.

3. E. E. CknagHoBa, I. A. BopoObéBa, FO. A. ITeTpeHKO. . TeXHOIOIMsI KOHCTPYKIMOHHBIX MaTepPUa/IoB.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 76 3K3.

4. 1. TI. Cepebpenuukuii. . KpaTkuii cripaBoYHUK TexHOsora-MarrHocrpoutesst. CI16.: TTommrexHuka,
2007, 49 k3.

5. 3. JI. XXykog [u ap.] ; pea. C. JI. MyparkuH ; CII6 roc. monurex. yH-T. TeEXHOIOTHSI MallTUHOCTPOEHMS.
4. II [TpoektupoBaHue TexHonoruveckux npoueccos. bI'TY "BOEHMEX" um. [I. @. YcTHHOBa, , 34
3K3.

6. FO. C. BonkoB. . JneKTpou3ndeckre 1 3J1eKTPOXUMHUEeCKHe TIpoliecchl 00paboTku MarepranoB. CaHKT-
[TetepOypr: Jlanb, 2022, 571. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:
1. TIpoGieMbl MallIMHOCTPOEHHUS ¥ aBTOMATH3aI|H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://obuchalka.org/20231009157277/materialovedenie-i-tehnologiya-metallov-fetisov-g-p-garifullin-f-
a-2007.html — MarepuasnoBefieHue u TexHosorus metasios, ®erucos II1., Fapudymmmna ®.A., 2007;
2. https://studylib.ru/doc/2481840/razrabotka-tehnologii-polucheniya-otlivok-v-peschano — pa3pabotka
TEXHOJIOTHU TIO/TyueHHs OT/IMBOK B TeCUaHo;
. internet-law.ru»>gosts/gost/49227/;
. https://djvu.online/file/L5wz1Q2gUaMK{f;
. http://repo.ssau.rw bitstream/Uchebnye-izdaniya/Praktikum-po-teorii-i-tehnologii-kovki-i-goryachei-
shtampovki-97877/1/978-5-7883-1737-3.pdf;
6. https://internet-law.ru/gosts/gost/19494/ — I'OCT 7505-89. ITokoBKU CTa/ibHbIe IIITAMIIOBAaHHEIE.
oIy CcKy, TIPUITYCKU U Ky3HEUHbIe HaIlyCKU;
7. https://studylib.ru/doc/2050010/raschet-pripuskov-i-promezhutochnyh-razmerov — PacueT npumyckoB u
TIPOME’KYTOUHBIX Pa3MepOoB;
8. https://elib.spbstu.ru/dl/2/3647.pdf/download/3647.pdf.

[S2IF SN OV]

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaneHast rekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl paBoBoi HHGMOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:

1. Adobe Reader;
2. OducHsiii naket Libre Office;



3. DjVuReader;
4. KOMITAC-3D V17.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. CTeH/J] Ha OCHOBe Mofiesieli i OT/IMBOK U OT/TMBOK, TTOTYUeHHBIX 110 TEXHOJIOTHUYeCKUM TIpOoljeccaM
JIUTEHHOTO TIPOM3BO/ICTBA;

. AyIUTOpUS C YMCIOM TI0CA/IOUHBIX MECT He MEHbIIIe KOJTMUEeCTBA 00yUaroIXCs;

. Adobe Reader;

. Odwucheiit maket Libre Office;

. DjVuReader;

. KOMITAC-3D V17.

NO Uk W

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOI'MsI KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TEXHOJIOTUA KOHCTPYKIIMOHHBIX MATEPUAJIOB siBrisieTcst AUCLIUTTAHOM
o0sA3arenlbHOM uacTH 0/ioka 1 mporpaMmbl TOATOTOBKM 10 Hampasiaenuio 24.05.01 IIpoekmuposaHue,
npou3eo0Cmeo u 3KCnayamayusi pakem U pakemHO-KOCMUUECKUX KOMN/Aekcos. JuCLUIIMHa peanu3yeTcss Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoir A2
TEXHOJ/IOTMM  KOHCTPYKIMOHHBIX MATEPUAJIOB W IIPOU3BOACTBA  PAKETHO-
KOCMUUECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
OTIK-1 crmocoOHOCTL TMPUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaremMaTU4YeCKoro aHaav3a M MOJe/NUPOBaHMs, TeOPeTUYeCKOI0 U SKCIIepUMEHTA/bHOI0 UCC/Ief0BaHUS [/
pellieHUs MH)XeHepHBIX 3a7iau IpodeCcCUOHaNIbHON JeITebHOCTH;
[ICK-07 criocobHOCTh pa3pabareiBaTh W BHEPSTH B TPOM3BOZACTBO HOBBIE KOHCTPYKLMOHHBIE MaTepyaibl U
TeXHOJIOTUUe CKUe TPOLIeCChI.

Cojiep>kaHre JUCIIMILIMHBI OXBAaThIBAeT KPYT BOIPOCOB, CBSI3AaHHBIX C COBPEMEHHBIMU W TEPCIIeKTUBHBIMU
TeXHOIOTUUeCKUMU CrocobamMu  TTPOM3BOAICTBA 3arOTOBOK M JeTajell W3 pa3HuHbIX KOHCTPYKLIMOHHBIX
MarepHasoB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e pacueTHO-rpaduueckas pabora;
e BOIPOCHI TIO pa3feny.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTusi (17 4.), camocTosTesnvHast pabora
ctypeHra (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEXHOJIOI'MsI KOHCTPYKIIMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITe/IbHYIO PaboTy

CTyJ€eHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThl

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. TexH0/IOTMH JIMTEHHOT0 MPOU3BO/CTBA.

1. TlogroroBka K nekuysMm. 2. Ilogroroska
K PAKTUYECKUM 3aHATUAM. 3.

B. A. Poros, I. I. [To3nsk. . MaTepuanoBejeHve 1
TEXHOJIOTUSI KOHCTPYKLIMOHHBIX Marepra’siosB.
[IITamIioBOUHOE U TUTEMHOE TIPOM3BO/ICTBO:

Mocksa: FOpaiit, 2020 (14-20)

BrinonHeHre pacueToB, uepTekei N 18
P > 1ep ’ E. E. Cknagsoga, I. A. BopoGbéea, [O. A.
3CKU30B, cxeM. 4. OdopMieHre oTUeTa Io
DAKTHIECKOM DaBoTe [TeTpeHko. . TexHOOTUSI KOHCTPYKLIMOHHBIX
P pabote. matepuanos: CII6.5ITY "BOEHMEX" um. [I. ®.
YctrHoga, 2017 (1)
Wroro no pa3geny 1 18
Pa3zgen 2. TexHooruu 00padoTKH MeTa/lVIOB AAB/IEHHEM.
B. A. Poros, I'. I. [To3nsik. . MaTepuanoBejeHve 1
1. TTogroroeka K JyiekiusimM. 2. [ToAroTOBKa | TEXHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUasioB.
K MPAKTAYeCKUM 3aHSATHUSM. 3. [IITamMroBOYHOE ¥ JIUTEHHOE MTPOM3BO/CTBO:
BrinonHeHue pacyeToB, uepTexen, Mockga: FOpaiit, 2020 (8-12) 18
3CKU30B, cxeM. 4. Odopmiierne otuera 1o | B. T1. PomaHoBcKkui. . CITpaBOUHUK 110 XOOTHOU
TPaKTUYeCKOU pabore. wtamrioBke: JI.: MamHocTpoenue. JIeHUHTP.
ota-Hue, 1979 (1)
Wroro o pasgeny 2 18
Paspen 3. TexHo/I0rHH MeXaHUYeCKOH 00paboTKH 3aroTOBOK.
IT1. T1. Cepebpenunkuii. . KpaTkuii CripaBOuHUK
1. TIoAroTOBKA K JieKimsv. 2. TIOArOTOBKA TexHosiora-MamHoctpouTens: CII6.:
- O i - < L0 [Monutexuuka, 2007 (3,6,7)
K MpaKTUUeCKUM 3aHATHUSM. 3.
. 3. JI. XKyxkos [u Ap.] ; pea. C. JI. MypalukuH ;
BrinonHeHye pacueToB, yepTekeH, 18
CII6 roc. monuTex. yH-T. TexHO/MOTHst
3CKHU30B, cxeM. 4. OdopmiieHre oTUeTa 1o
o MammHoctpoenus. Y. II [IpoektrpoBanue
NpaKTHUecKoi pabore.
TeXHOJIOTMYeCKUX mpotieccos: BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa, (1,2)
Wroro no pa3geny 3 18

Paspen 4. TexH0/I0THH 3/1EKTPO(H3NUECKOH U 3/IEKTPOXUMHUYECKOI 00pal0TKH MeTa/l/IOB H CIIJIABOB.

1. TlogroroBka K nekuusim. 2. IlogrotoBka

1O. C. Bonkos. . Dnektpodusnyeckre U

X IDAKTHUCCKIM SAHSTHSIM 3JIEKTPOXHUMHYECKHE TIPOL[eCChl 00paboTKH 3
P ) MarepuanoB: CaHkt-ITetepOypr: Jlanb, 2022 (1-3)
Wroro no pasgeny 4 3
12 24263



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOT'USI KOHCTPYKIMIOHHBIX MATEPUAJIOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOMPOCHI 10 paszeny;

e pacueTHo-rpaduueckasi pabora;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl no pasjeny

Bormpockl 1o nepBbIM TpeM paszesiaM 3a[atoTcs B IpoLiecce 3alUThl OTUeTa M0 KayKZ0il BbIOJTHEHHON
PT'P. Boripockl MOTYT OBITH 33/IaHbl KaK HETIOCPEICTBEHHO TI0 caMoii PT'P, Tak U 10 MaTepuaiam JIeKI i
COOTBETCTBYIOLLIETr0 pa3jena. B ciyuae, eciv CTyileHT BePHO OTBedaeT Ha [10CTaB/IeHHble BOIpocsl, PI'P
CUMTaeTCs 3alUIeHHOM.
Bormpocel 1o ueTBepTOoMy paszeny 3aJatoTcsl 10 MaTeprantaM COOTBeTCTBYOIMX JIeKLUi. B ciyuae, eciin
CTYZIeHT BEPHO OTBeyaeT Ha M0CTaB/IeHHbIe BOIIPOCH], MaTepHasibl YeTBEPTOro pasjesia CUUTAOTCS YCIIeLIHO
OCBOEHHBIMHU.

PacuerHo-rpaduueckas pabora

PacueTHO-rpadrueckre pabOThI BBITIOHSIOTCS T10 TIEPBOMY, BTOPOMY U TPEThEMY pa3fie/siaM
MPOTPaMMBI U TIPE/ICTAB/ISIOT COOO0M pellleHre COOTBETCTBYIOIIeH TeXHOIOTHYEeCKOH 3a/jauu TI0 11abIoHy.
ITpuMeps! BeinoHeHus: PT'P pa3buparoTcst Ha MpakTUUeCKUX 3aHATHsIX,. OTueT o PI'P npezcrasisieTcs: B
TIeUYaTHOM W/IH B 3JIEKTPOHHOM (T10 KOPTIOPAaTHUBHOM 1ouTe) B (hopmare, 1peJyCMOTPEHHOM COOTBETCTBYIOIIM
11aboHoM. OTUeT He MOXKET OBITh TIPUHAT U MOJJIEXKUT ZI0paboOTKe B TOM C/yyae, eC/id B HEM:
* OTCYTCTBYIOT HEOOXO[UMBIE pa3ziesibl
* OTCYTCTBYIOT HEODOXO/[MMbI€ pacueThl U rpaduuecKrue MaTeprasibl
* NIpUBeJieHa HeKoppeKTHast MHGopMaLusi (HeBepHbIe pacyeThl, Pe3y/IbTaThl, BBIBO/bBI U T.I1.).
B cniyuae, ecniv oT4eT oOpMIIEH B COOTBETCTBUU C TIPE/bsIBIsieMbIMU TpeboBaHusMU, PT'P cuntaeTcs
BBITTO/THEHHOM.

3auer

ITpu yc/10BUY YCIIEIIHOTO NPOXOXK/EHUs TeKYIIero KOHTPOJIs yCI1eBaeMOCTH (BBIIIO/IHEHHe
JTUAarHOCTUYECKKUX paboT B COOTBETCTBUU C rpadrKoM pasz/iesnia 4), BLITIOHEHUS U 3alI[UThI Bcex Tpex PT'P, a
TaKKe YCIeIIHOT0 YCBOEHUsI MaTepyaoB YeTBEPTOro pasfiena, CTyeHT UMeeT NPaBo Ha MOTyvYeHue OLleHKU
"3auTeHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
N e
3aHATHUS B ® ° =
it S & w0
KOHTaKTHOM 5 5 = £ = =
o tdhopme - 3] =3
H EE| EEB < &
@) (@) O o g = = 9 =]
& ] HaumeHoBaHuUe pa3/jie/ioB U E s [;: [ g = [oNe)
E E JUAAKTHUECKHX e{HHHUI] g o E § E E : S § E B
S 3 F ZE 2 ZE:
O £ EE| R& ~ ~ o
a5 | £8l0oa 7| S| Iz
= <IN =)
= 5| O =
© | E o
PacueTHO-
. rpaduueckast
9 4 Pa3pgen 1. TexHo/10ruM JTUTEMHOT O 30 12 8 4 18 20 20 pabora,
NPOM3BO/ICTBA.
Borpocs! o
paszeny
PacuetHo-
rpaduueckas
’ 4 Pa3zaen 2. TexHosoruu 00padoTKu 30 | 12 8 4 18 | 20 | 20 pabora,
MeTaJ/I/IOB /laB/IeHHeM.
Bompocs! o
pazzeny
PacuetHo-
Pa3pen 3. Texnonorum rpaduueckas
2 4 |MexaHHUYeCKOI 00padoTKu 38 | 20 | 14 6 18 | 50 | 50 paborTa,
3aroTOBOK. Borpocs! 1o
paszeny
Pazpen 4. TexHonorumn
? 4 BHEKTPO(l)I/Bl/I‘IECKOlE u 10 7 4 3 3 10 | 10 Boripocsl 1o
TeKTPOXHUMHUUYECKOH 00padoTKH pazzeny
MeTaJ/l/IOB M CIUIaBOB.
Bcero 3a 4 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucuninge 108 | 51 | 34 17 57 | 100 | 100
14 24263




OIIK-1

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3

Bonpocbl omKkpbimoz2o muna:
UTO 03HauaeT MOHSITHE «IUTeHHOe POU3BO/ICTBO»?
UTo 03HayaeT TePMUH «yCaJKa»?
B yem oTiMuMA [OIyCKOB, HAITyCKOB U IIPUITYCKOB B 3aTOTOBUTE/IbBHOM IIPOU3BO/CTBE?
Yro Takoe 06paboTKa MeTasIOB [jaB/ieHneM?
Ykakute ocHoBHBIe 0coOeHHOCTH ['OLIl B OTKPBITHIX IITaMIIaX.
Yto Takoe «0TOOPTOBKa»?
Ha3zoBuTe 0CHOBHBIE XapaKTepPUCTUKN YHUBEPCAIbHBIX CTAHKOB.
Kakumu cBoicTBaMH Zl0/bKeH 06/1a7aTh MeTa/UIOPeKyLid HHCTPYMEHT?
YTo 03HAUaeT «IIPOTITUBaHUE» KaK BUJ] JIe3BUMHON 00pabOTKH?
Onuimre CyIITHOCTb ¥ Ha3HAYeHHe 3/IeKTPO3PO3MOHHOTO MeTozia 00paboTKu.
Bonpocsbl 3akpbimoz2o muna:
Kak Ha3bIBaeTcs 3/1eMeHT JIMTeHHOW CUCTeMbI, KOTOPBIH MpejHa3HavyeH J/isl
[OTIO/THUTE/IbHOIO NTUTaHUSI OTVIMBKY JKUJKUM MeTa/UIOM B [1epro/ ee 3aTBepZieBaHus U

ycagKu?
- BBITIOP
- 3ymrd
- IUTaTes b
- IpUbBbUTL

- [IIJIaKOYJIOBUTEJ/Ib

JIuTeliHbIl NPOLIECC, OCYIECTR/IAEMbIN CBOOOAHON 3a/IMBKOM pacIiaBa B
MHOTOKPaTHYI0 MeTalJIMueckyro Gopmy, 3T0...

- JINTbe B KOKW/Ib
- MThe B 000/10YKOBBIE (POPMBI

- IUThe B NeCYaHO-IVTIMHUCTbIEe (JOPMBI
- JINThE TI0 BBITJIaB/ISIEMbIM MOZEJISIM

- JINThE TIOZ, IAB/IEHUEM.
K ofiHOMY 13 OCHOBHBIX ZIOCTOMHCTB LIEHTPOOEKHOTO MeTO/Ia JINThsl OTHOCUTCS:

- BO3MO)XHOCTB IMO/TYUYE€HHMA OTJIMBOK CaMBIX C/IOXKHBIX KOHCI)I/IpraL[I/Iﬁ
- Ma/iasi TMHeHHast yCaJKa OT/INBKA

- OTCyTCTBHUE JINTHUKOBOI CHCTEMBI

- [IOJIHO€ OTCYTCTBHE TPELIWH B OT/IMBKAX

- IPOCTOTA MPUMeHsIeMOro 000pyZ0BaHUs 1 IMTEHHOW 0CHACTKH.

Kak Ha3bIBaeTcsi Temrieparypa, pajessoras 06paboTKy /jaB/ieHueM Ha ropsiayto 1
XOJIO[HYO?

- PAaBHOBECHas TeMIieparypa
- TeMIlepaTypa OXJIaXK/[eHHsT

- TeMIieparypa rjaBjaeHus

- TeMIiepaTypa peKpUCTasuT3aLin

- TeMHepaTyprIﬁ nopor mjaaCTUHYHOCTU
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

SIByieHye 1Ipy HarpeBe CTaslu, IIPY KOTOPOM MEXX/y 3epHaMH MeTasl/ia TOosIB/IsIeTCsl
XPYIIKasi OKCH/Has TJIeHKa U3-3a OKWC/IeHUsI MX TPaHML, UTO MPUBOJUT K TI0JIHOM 1oTepe
MIACTUYHOCTH, 3TO ...

- HaKJIen
- HeIOrpeB
- TIeperpes
- TIePeXXOr
- ycaaxa.
TTpUHLIUTT POTALMOHHOTO 0BXKATHs BPAIatOIUMKCS BaJIKAMHU JIEXKUT B OCHOBE
npotiecca ...
- BOJIOUEHUS
- 00BLeMHOH IITAMITOBKU
- TIpeccoBaHus

- TIPOKAaTKH

- INCTOBOM IITaMITOBKH.
Bribepute yTBepKAeHHE, KOTOPOE OTHOCSTCS K CKOPOCTH pe3aHus V:

- MOYKET COOOIIIaThCS TO/TBKO 3aTOTOBKe
- MOYKET COOOIIIaThCsI TO/IBKO PEXYI|eMy HHCTPYMEHTY

- 9TO JIMHEeHasA CKOPOCTh OTHOCHUTE/ILHOTO JIBMYKEHHUS PEXKYIIIEro MHCTPYMEHTa U
ob6pabaTbIBaeMOM 3ar0TOBKH

- 3TO CKOPOCTh BHEZIPEHUWA PEXYILET0 Jie3BHA B MdT€pPHUaJl 3drOTOBKH

- 3TO CKOPOCTh PACMpPOCTPAHEHMUS IBW)KEHUSI Pe3aHus 10 Bcelt 0bpabaTbiBaeMoi
TTOBEPXHOCTH.

Jle3BwuiiHasi 06paboTKa ¢ BpaljaTebHBIM [TIABHBIM /IBIDKEHUEM pe3aHus1, KOTOPOoe
TIPHU/IAeTCS 3ar0TOBKE U MOCTYTaTeIbHBIM JABMKEHUEM TIOZ[auM PeXKYIero MHCTPYMeHTa,
Ha3bIBaeTcs ...

- TOUeHHe
- ¢pe3epoBaHue
- IPOTATUBaHUE
- Tonbiexue

- CTpOTaHue.

OCo6eHHOCTSIMU 3TOTO BU/a NUTH(OBAHUS ABISIOTCS: MaJIbIA JUaMeTp
UTH(OBATBHBIX KPYTOB, Majiast }KECTKOCTD ITU(OBAIBHOTO IITMUH/E/IS, HE0OXOANMOCTh
TIPUMEHEHMSI OUeHb BBICOKOU YaCTOTHI BpaIlleHus IIMUH/es UTH(OBALHOTO KpyTa /7S
obecrieueHust ONTUMATbHOM CKOPOCTH pe3aHus, 00/IbIION TMHEHHBINA N3HOC KPYTOB W3-
3a MajibIX pa3MepoB pabouelt MOBEPXHOCTU Kpyra:

- OecLIeHTPOBOe Hapy>KHOe
- KpyI7Ioe BHyTpeHHee

- KpyIJIoe Hapy>KHoe

- JIEHTOUHO®

- IJIOCKOe.
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Ne 10 Atot Metoz, D30 UCI0JIB3YyeTCs /151 00pabOTKK BHICOKOITPOUHBIX 3arOTOBOK U3 CTaJIeH
Y TBep/IbIX CIJIaBOB; yAa/ieHre MeTasla IPYU 3TOM MTPOUCXOAUT M0/ BO3/eHCTBIeM
WMITY/TbCHBIX Pa3psiIoB MeXXAY BPAIIAIOUMCS J1eKTPOIOM-UHCTPYMEHTOM U
oOpabarbIBaeMOii 3arOTOBKOA:
- 51eKMPOKOHMAKmHasi obpabomxka
- 97IeKTPO3PO3HMOHHOE BhIpe3aHHe U OTpe3aHue
- 37IeKTPO3PO3HOHHOE JIeTUPOBaHMe

- 7IeKTPO3PO3HOHHOE 00BEMHOE KOTIMPOBaHKe

- 2JIGKTPO3PO3MOHHOE ].HJ'H/ICl)OBaHI/Ie

IICK-07

Bonpocbl omkpbimoz2o muna:

Nel IlepeuricyTe OCHOBHBIE 3TaMbI IUTEHHOTO IPOU3BO/CTBA.

Ne 2 Kakue ocHOBHBIE TpeOOBaHHS TPEbSBISIOTCS K JTUTEHHBIM CIIIaBaM?

Ne 3 Yro u3 cebst mpeCcTaB/IsIeT TUTeHHAs MOJE/Ib?

Ne 4 UTo 03HauaeT MOHATHE «HAKJIeI»?

Ne 5 UTto 03HauyaeT TepMUH «IIpeCcCOBaHUE MeTasia»?

Ne 6 Uro Takoe k03¢ GULIMEHT TOUHOCTH TTOKOBKH?

Ne 7 Uro Takoe «CrenyaaM3UpoBaHHbIe CTAHKU»?

Ne 8 I[TepeunciTe OCHOBHBIE OCTOMHCTBA prMeHeHust MHII nipu 06paboTke pe3aHuem.

Ne 9 Uto 03HauaeT TePMUH «LILTA(OBaHUE»?

Ne 10 OnuiMre NPUHLUIL 1efiCTBUS [IPOBOIOYHO-BLIPE3HOIO CTaHKa.
Bonpocbl 3akpbimo2o muna:

Ne 1 OT/IMBKaM Kakoi CTerleHH CJI0KHOCTH COOTBETCTBYeT CIeflyIolliee orpe/ie/ieHue:
«OTJIMBKY OTBETCTBEHHOTO Ha3HaueHMsI 3aKPBITOM M YaCTUYHO OTKPHITOH KOpoGuaToi
WY LIWMH/ApUYecKol (opMbl; Hapy>KHble [IOBEPXHOCTH UMEIOT C/IOKHOe OYepTaHue,
BHYTpPEHHHe TIOBePXHOCTH UMEIOT CJIOKHYIO KOH(GHUTYPario 1 00/bII0e KOTUUeCTBO
JlaJIeKo OTCTOSILIUX APYT OT IpyTra BHICTYTAIOIUX U YIIyOlIeHHBIX MecT, pebep,
KPOHILUTEHHOB, TlepeMbIuek, O00BIIIeK, PacroioyKeHHBIX B OJWH UM HECKOIBKO SIPYCOB;
MeXaHHUYeCKH oOpabaTbiBaeMble TTIOBEPXHOCTU PACTIONIOXKEHBI C TPeX-UeThIPeX CTOPOH»?
- IepBOi
- BTOpO#t
- TpeTbei
- UeTBEPTOM
- TIATOM.

Ne 2 Kaxkoii nuTeiiHbIl MeTOo, TI03BOJISIET TIO/Ty4YaTh OT/IMBKY TIPaKTU4eCKH JTF000H Macchl U

KOH(UTrypaLuy, TIPOCT ¥ HeJJOPOT, sIB/sieTCs1 Hanbosiee U3y4eHHBIM?
- JINTbe B KOKWIb

- UThe B 000/I0UKOBbIE POPMBI

- JINTbe B TleCUaHO-TJIMHUCThIe (hOPMBI

- JINThE IO BBIMJIaB/IsI€EMBbIM MOZEJISIM

- INThE TIO/I, IABJIEHHEM.
Ne 3 Kakoit iuTeitHbIN MeTOZ, IT03BOJISIET M10/IyYaTh OT/IMBKH CaMbIX CJIOKHBIX KOH(MUTrypaIuit

(v 1ipu 3TOM 063 MepPeKoCoB), C TOHKUMHU CTeHKaMH, C BbICOKOM TOUHOCThIO pasmepoB (IT
8...11) u kauectBoM noBepxHOCTH (Rz 40...10 MKkM)?
- JINTbe B KOKUJTb

- UTHe B 000/I0UKOBBIE JOPMBI

17



Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

- JINThe B I1eCUaHO-T/IMHUCThIe (bOprI
- JINThe I10 BhII/IaB/IA€MBIM MO e/IIM

- JINTbe TIO, laB/IeHUEM.
Hedopmariys, py KOTOPO# peKpUCTasIM3anys He ycrieBaeT IIPOU30MTH BO BCeM

o0BbeMe 3aroTOBKM M MUKPOCTPYKTYpaA MOJTy4aeTcsi CO C/iejaMH yIIPOYHEeHHs],
Ha3bIBaeTC ...

- ropsiueut

- HeTIo/THOM ropsiueit

- HeroJ/IHOM X0/0HOM

- TeTUIoun

- XOJIO/IHOM.
Buj 06paboTKu [jaB/ieHreM, TIpY KOTOPOM 3aroTOBKA MPOTATMBAETCS Uepe3 KPYIioe Uin
(hacoHHOE OTBEPCTHE, CEUEHHE KOTOPOr0 MEHBIIIE CEUeHHUsT 3arOTOBKH, 3TO. ..

- BOJIOYEHHUS
- 00BLEeMHOI1 IITAMITOBKU
- IIpeccoBaHus

- TIPOKaTKH

- INCTOBOM IITAaMITOBKH.

Kakoti Buz 06paboTku fiapieHreM (TpU MPOUMX PaBHBIX YC/IOBUSIX) OyZeT HauboJiee
9KOHOMHMYHBIM B YC/IOBUSIX €[JMHUYHOTO ITPOU3BO/ICTBA?

- ropsiuasi ooObemMHasl Imramrioeka Ha KM

- ropsiyas obnemHas mraMmnoBka Ha KTIIITT
- KOBKA B 3aKPbITOM LITamIle

- KOBKA B OTKPBITOM LITamIle

- cB0OO/IHAs KOBKA.
OTOT K/IacC MHCTPYMEHTa/TbHbIX MaTepHrasoB 00/1ajaeT CIeyIOIIMMU CBOWCTBAMU:

BBbICOKast Ter1oCcToMKOCTh (0 1200 ... 1400°C), BeICOKasi TBEpPJOCTb, BEICOKAsI
XUMUYecKasi yCTOMUMBOCTh, HO TIPU 3TOM BBbICOKAasi XPYIKOCTb M HU3Kasi IPOYHOCTb.
- OBICTPOPEXKYIIME CTaTH

- JIeTUpOBaHHbIe UHCTPYMeHTAa/IbHbIE CTaN

- MUHEepaJbHasi KepaMUKa

- CBepXTBepAble UHCTPyMeHTa/lbHble MaTepuaJbl

- YIJIepOAKCThIE HHCTPYMEHTAa/TbHbIe CTaJTH.
Hacagnast dpesa B hopMe AncKa C peXXyHIUMHU 3yObAMH TOBKO Ha I[UTHH/IPHUYEe CKOH
TIOBEPXHOCTH, Ha3bIBAeTCH ...

- KOHI|eBast
- OoTpe3Has
- TOpLIOBast

- yIioBast
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Ne 10

- UAIMHAPAYeCcKast.
Oco6eHHOCTAMU 3TOTO BU/IA IUTHM(GOBAHUS SIB/ISIOTCS: IIMPOKasi yHUBEPCATBLHOCTh,

BBICOKasi TPOM3BOZIUTEbHOCTD, BLICOKAs CTabMIbHOCTB TMPOL{ecca, Majioe
Teryioo0pa3oBaHue U YMeHblIIeHHe TIPKOroB 00pabaTeiBaeMoi MOBEPXHOCTH (3a CcueT
0O0JTBILION TIJTOIIAZM KOHTAKTa MHCTPYMEHTA U 3aTOTOBKH), IIMPOKUM AWaria3oH
Pery/iiMpoBaHusi OCHOBHBIX ITapaMeTpOB (CKOPOCTH U J]aB/ieHus1), BO3MOKHOCTD
00pabarbIBaTh C/I0KHbIE KPUBOIHMHEHHbIe TTOBEPXHOCTH.

- OecLIeHTPOBOe Hapy>KHOe

- KpyI7Ioe BHyTpeHHee

- KpyIJIoe Hapy>KHoe

- JIGHTOUYHOe€

- TIJIOCKOe.
Cyl[HOCTb 3TOTO MeTO/la YITPOUHEHHsI COCTOUT B TOM, UTO IIPU 3/1€KTPOHMCKPOBOM

paspsifie B BO3ZYLLHOH Cpe/ie IPOXUCXOAUT NepeHoC MaTepyara 5/eKTpo/ia Ha 3aroToBKY,
YTO M03BOJIIET 00pa30BaTh M3HOCOYCTOWUMBBIN YIIPOYHEHHBIN CIOM.

- 3J/IeKTPOBO3[YIIHOEe YIIPOUHeHue

- 9/IeKTPOKOHTAKTHOe JIeTMpOBaHue

- 3/1eKTpOpas3psiiHOe JIerupoBaHye

- JJIGKTPOXMMHUECKOE YIIPOUHEHHEe

- DJIGKTPO3PO3MOHHOE JIETUDOBAHUE.
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