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1. Henn, 3a1aun ¥ MJIAHUPYeMble pe3yJbTaThl 00y4eHHsl 110 JMCHHUILIMHE

IessaMu 0CBOCHUS JUCHUILUIMHBI « T€OpUs U TEXHOJIOTHS JIMCTOBOM IITAMIIOBKI SABJISIETCA:

- TIOATOTOBKA CTYJACHTOB K JIEATCILHOCTH B COOTBETCTBHM C KBaIH(UKAIIMOHHON
XapaKTePUCTHKON OakamaBpa Mo HANPaBICHUIO;

- opMupoBaHue 00IMIEHHKEHEPHBIX 3HAHUK U YMEHUH 110 JAHHOMY HaIPaBJICHHIO.

K ocHOBHBIM 3agayaM OCBOCHMS JUCHMUIUIMHBI « T€OpHs M TEXHOJOTHS JUCTOBOW IITAMIIOBKH»
OTHOCHTCH:

- H3yYEHUE TEOPETUYECKUX OCHOB IMPOLECCOB JIMCTOBOM IITAMIOBKH, IO3BOJISIOLINX
BBITIOJIHATHh PAIMOHAIBHOE TOCTPOEHHUE TEXHOJOTHUH C HCIOJB30BAaHUEM HEOOXOIMMBIX BHJIOB
000pyI0BaHUSI 1 OCHACTKHU.

- OCBOCHHE METOJMK pacdera Je(POPMAIMOHHBIX U SHEPTOCHUJIOBBIX XapPaKTEPUCTUK OIepaIui
JINCTOBOM IITAMIIOBKH.

N3yuenune kypca «Teopus M TEXHOJOTHS JIMCTOBOM IMITAMIIOBKHY» CIIOCOOCTBYET PACIIUPEHHUIO
HAYYHOTO KPYro3opa U MOJTY4YeHHs] TOTO MHHHUMyMa (yHIaMEHTAIbHBIX 3HAaHWH, Ha 0a3e KOTOPHIX
OyIylIui CrenHUaIiuCcT CMOKET CAMOCTOSTEIbHO OBJIAJEBAaTh HABBIKAMH MPUMEHEHHS MOJTYYEHHBIX
3HAHUM T PELICHHS TPAKTUYECKUX 3a/1a4.

OO6yuenne o qucuuuinHe « Teopust U TEXHOJIOTHS JIMCTOBOM IITAMIIOBKHMY HAMpaBlIeHO Ha
dbopMUpOBaHHE Y OOYUIAFOIIUXCS CICAYIOMNX KOMITCTESHITUH:

Ko u HaumeHoBaHue NuaukaTopbl J0CTHKEHUS KOMIIEeTeHIIUN
KOMIIEeTeHI M i
ITIK-1. CniocobeH TeXHUYECKH NIIK-1.1. PaccunthiBaeT u oTpabaThiBaeT
[IO/IrOTABJIMBATh Ky3HEUHO- TEXHOJOTMYECKHE MPOLIECCHI KY3HEUHO-IITaMIIOBOYHOI'O
IITAMIIOBOYHOE MPOU3BO/ICTBO, MIPOM3BOJICTBA
ero obecnieueHue u NIIK-1.2. Onpenenser HEOOXOAUMBIN COCTAaB U KOJIMYECTBO
HOPMHUPOBAHHE 000py0BaHUS U HHCTPYMEHTA JJI OCYIIECTBICHUS

TEXHOJOTMYECKUX OTeparuii

HNIIK-1.3. ®opmynupyet TpeOOBaHUS K METO/IaM
TJTAHUPOBAHUS TEXHUYECKON U TEXHOJIOTUYECKOMN
MOATOTOBKU MPOU3BOJICTBA U BBINOJHEHUS Ky3HEUHO-
ITAaMIIOBOYHBIX paboT

2. MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

JlucuumniauHa OTHOCHUTCS K 4acTh, (HOpMHUPYEeMOil yYacTHHKaMH O0Opa30BaTENbHBIX
otHomrenuii (b.1.2.1) 6roka b1 yueGHoro miana.

JuctmuinHa « Teopust ¥ TEXHOJIOTHS JIMCTOBOM MITAMIIOBKHY B3aWMOCBSI3aHA JIOTUYECKH U

COJIePKATEITbHO-METOIUUECKH CO clieaytomuMu aucrumminaamMu OOIT:

1. Benenue B mpodeccuto;
MarepuanoBeneHue;
OCHOBBI POOOTH3AIMH U ABTOMATHU3AIINH ITPOLIECCOB 00PaOOTKHU JTaBICHHEM,;
KoHCTpyKIIHs ¥ pacdeT HHCTPYMEHTA JJIsl TUCTOBOM IITAMIIOBKH;
TexHonornueckre MalluHbl ¥ 000PYI0BaHHUE;
TexHOJOrHUECKUE MMOKPBITHS U CMa3KH B ITpoIieccax 00pabOTKH aBJICHUEM;
HepaszbémHble coeTMHEHMsI B TPOU3BOJICTBE METATMUECKUX U3,

NV AE WD
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3.

CTpykKTypa H cofep:KaHue JUCHUIINHBI

OO6mast TpyA0€MKOCTh TUCIMIUIUHBI cocTaBisgeT 6,0 3aueTHbIX(e) enuuuii(bl) (216 gacos).

3.1 Bwuabl yueOHO# padoThl U TPYA0EMKOCTH
3.1.1.0ynas hopma oOydeHus
KonuyectBo yacos mno
. KoimuecTBo
n/n Bup yueOHoii padoTbl ceMecTpam
yacos o01ee
5 6
AyIUTOpPHBbIE 3aHATHS 108 72 36
B ToM uucne:
Jlexknuu 54 36 18
CeMuHapCKUE/TIPAKTHYECKUE 3aHATHS 36 18 18
JlaGoparopHble 3aHATHS 18 18
CamocrosiTesibHas padoTa 108 72
KypcoBoii npoekTt 36
IIpomexyTouHas aTTecTanus 3ayer +
3auet/aud.3a4eT/s3K3aMeH R n
Hroro 216 144 72
3.2 TemaruvyecKuid JIaH U3Y4YeHUS AU CHUTIINHBI
(o gpopmam oOyueHus)
3.2.1. Ounas popma oOydeHuUs.
(D]
2 E 2 -
S 2 X &
Pa3nenanl/TeMbl JUCIHUIINHEI 1 o 3 3 &
= 5 = SZxsl &%
© o = L B = o = @)
v o o) =3 = © Z @)
2 |0 2| v aE =5
o O E8 =8
Tema 1. TeopeTnueckre OCHOBBI 16 5 4 2 2 8
MPOLECCOB JINCTOBOM IITAMITOBKH.
Knaccudukanus oneparuii mucToBoi
IITAMITOBKH.
Tema 2. XapakTepucTHUKa JIMCTOBBIX 16 5 4 2 2 8
Matepuaios. [loHsTHE mITAMITyeMOCTH U
CIOCOO0BI €€ OLICHKH.
Tema 3. PaznenurenbHble ONEepalum. 16 5 4 2 2 8
Hanpsixenno-nedopmupoBaHHoe
COCTOSIHME MeTajlla IpU UX
BBITIOJIHEHHH.
Tema 4. Otpeska, BeIpyOKa, mpoOuBKa, 16 5 4 2 2 8
HaJpe3Ka.
Tema 5. UncroBast BepyOKa 1 IpoOMBKa. 16 5 4 2 2 8
3auucTKa U Apyrue pa3aeauTesbHbIe




onepauuu. Packpoi 1uCTOBBIX
MaTepUasoB.

6 | Tema 6. DopMOU3MEHSIOLTUE OTIEPALIUH. 16 5 4 2 2 8
['uOka.
7 | Tema 7. Ilpyxxunenue npu ruoke. 16 5 4 2 2 8
Omnpenenenue pa3MepoB 3ar0TOBKH.
I'ubka npoduieii u Tpyo.

8 | Tema 8. BriTskka. HanpskeHHo- 16 5 4 2 2 8
ne(OPMUPOBAHHOE COCTOSIHUE TIPH
BBITSDKKE.

9 | Tema 9. KoaddunueHT BBITKKH. 16 5 4 2 2 8
Omnpenenenue pa3MepoB 3ar0TOBKH.
DHeprocuiioBble apaMeTpsl Mpolecca.
10 | Tema 10. MHoroonepanuroHHas 12 6 3 3 6
BBITSDKKA. OCOOCHHOCTH BBITSKKA
netanei pa3nuyHon HOpMBI.

11 | Tema 11. BeiTskka B 1eHTe. BBITSKKA C 12 6 3 3 6
YTOHCHHUEM.

12 | Tema 12. Ipyrue ¢popMOU3MEHSIOLIIE 12 6 3 3 6
OTepaIIUH.

13 | Tema 13. JIucTroBas mTaMIIOBKa B 12 6 3 3 6
MEJIKOCEPUIMHOM IIPOU3BOJCTBE.

14 | Tema 14. OcoOEHHOCTH TEXHOIOTHHU 12 6 3 3 6
IITAMIIOBKH KY30BHBIX JIETaJICH.

15 | Tema 15. TunoBble KOHCTPYKIIMHU 12 6 3 3 6
IITAMIIOB JINCTOBOH IIITAMITIOBKH.

Hroro 216 54 36 18 108

3.3 Conep:xkanue THCUMIIMHBI

Pasnea 1. Teoperndeckue 0CHOBBI POLECCOB JTHCTOBOM IITAMNOBKH. Knaccupukanus
onepanuii JUCTOBOI IITAMIOBKH.

BBenenune. Ponp n1cTOBONM MITAMIIOBKM B MAalIMHOCTPOEHUHU. OOIIME MOJOKEHUS TEOpUU
JUCTOBOM WITAMIIOBKHM. YPaBHEHHUS PaBHOBECHs. YPAaBHEHUS IIACTUYHOCTH INPUMEHUTENBHO K
ornepauusaM JIMCTOBOM IUTAaMIOBKU. MeToauka aHaiau3a ONEpPAlMid JINCTOBOW IITAMIIOBKH.
Knaccudukanus omnepanuii JucToBod mMTaMnoBKU. PasgenutenbHble M (POpMOM3MEHSIONINE
olepaluu.

Pasgen 2. XapaxkTepucTHKa JIHMCTOBBIX MarepuanoB. IloHsitue mramMmyeMocTH M
CIOCO0OBI €¢ OLICHKH.

Matepuansl Uisl JTMCTOBOM IITAaMIOBKU. XapaKTEpUCTUKA JIMCTOBBIX MaTepUaloB U HX
HazHayeHue. [loHATHE O IITaMIyeMOCTH U CHOcoObl €€ OLEeHKH. MexaHMYeCKHE HUCIBITaHus.
TexHonornueckue ucnbplTaHust (MpoObl). Buasl moTepu yCTOWYMBOCTH JMCTOBBIX MaTEpUANIOB MPHU
mramnoBke. ['[OCTsI Ha COPTaMEHT M TEXHUYECKHE YCIIOBUSL.

Paznen 3. PaspenuresnbHble onepauuu. HanpsikeHHO-1e()OpMUPOBAHHOE COCTOSIHHE
MeTaJlla NP UX BbINOJHEHUH.

HanpsoxeHHo-1epopMUPOBaHHOE COCTOSIHUE TIPU Pa3JIeIeHUH JIUCTOBBIX MaTEPUAIOB IIyTEM
C/IBHUTa W IyTeM BHeIApeHus mHcTpyMeHTa. KauectBo pesku. Cuna u pabora, 3aTpaurBaeMasi Ipu
BBIMIOJTHEHUH Pa3/IeIUTEIbHBIX ONEpaLUi.

Pasnen 4. Otrpe3ka, BbIpyOKa, NpoOUBKA, HAIPe3Ka.

OTtpe3ka JUCTOBOTO MeTajljla Ha HOKHUIAX C MAapajuIeNbHBIMU U HAaKJIOHHBIMU HOKaMHU.
OTpe3ka JIMCTOBOTO MeTajula JUCKOBHIMM M BHUOpPAIMOHHBIMH HOXXHUIIAMU. CrocoObl pe3ku
npoduneit u Tpy6. BripyOka, mpoOuBKa M Haape3ka  JIMCTOBOIO MeTalja B IITaMIax.
Mexannyeckue cxemsbl Aegopmanuu 1 HanpsokeHus. Cuiia v 3aTpaunBaeMasi paboTa pH BhIpyOKe
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u npobuBke. Cuia cheMa M MpOTATKUBAaHUS. 3a30p MEXy IyaHCOHOM M MaTpULEH, OmnpeieeHne
WX UCIIOJIHUTENBHBIX pa3MepoB. TOYHOCT U KadecTBO AeTalneil. BEICOKOCKOpOCTHAS BBIPYOKa.

Pazgean 5. UucroBasi BbIpyOKka W NpoOMBKA. 3a4MCTKA M JApPyrue pasjaejuTesbHble
onepaunu. Packpoii 1McTOBBIX MATEPHUAJIOB.

UucroBasi BbIpyOKa M MPOOMBKA, MX PA3HOBUIHOCTH. 3aUMCTKAa CHSITHEM IpUIyCcKa IO
BHYTPEHHEMY M Hapy>KHOMY KOHTypaMm. Jlpyrue pasienuTeNbHble onepariu: oOpe3ka, BbICEUKa,
npoceuka. OnTuUMH3anUs packpos JUCTOBBIX MarepuasioB. KoadduuueHT ucnoap30BaHus
MaTepuaiga M €ro IOBBIIIEHHE 3a CUeT HSKOHOMHUYHOIO packpos. Buabpl u Tumbl packpos.
ABTOMAaTU3UPOBAHHBIN PACKPOIA.

Pasnen 6. @opmousmensomue onepannu. I'noxa.

Xapakrepuctuka (popmomsmensommx oneparnuii. ['mbka. TumoBeie Gopmbl aeraneil mpu
rubke. OpnHO-, OBYX- M MHOroyryioBas ruOka. HampsokeHHO-1epOpMHpPOBAaHHOE COCTOSIHHE.
YcTaHOBNIEHUE TOJIOKEHUST HEUTPaJbHOrO CJIOS M MUHHUMAJIbHO JOMYCTUMBIX PagUycoOB THOKU.
Omnpenenenue cuiibl THOKU C YYETOM MPAaBKU

Pasnen 7. Ilpyxunenume npu ruOke. Omnpenenenue pa3mepoB 3aroroBku. I'mOka
npoduJieit u Tpyo.

[Ipyxunenune npu rudke u crnocoObl ero ycrpanenus. OmnpeneneHne pa3MepoB 3aroTOBKU
npu ruoke. OcCoOEHHOCTH TMOKHM Ha JIMCTOTMOOYHBIX IMPECcCax, BAJIKOBBIX M MPOQHUICTHOOUYHBIX
MaIIHHAX, YHUBEPCAILHO-THOOIHBIX aBToMaTax. OcoOeHHOCTH THOKH TPYO 1 poduIieii.

Paznea 8. BoiTsiakka. HanpsizkeHHo-1epopMupoBaHHOe COCTOSIHME IIPH BBITSKKE.

BriTskka ocecumMMeTpuuHbIX —AeTanied. (CXeMmbl BBITSDKKU. AHQIW3  HaNpsHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUS IIPU MEPBOM OMNEPAlUU BHITSHKKH — CBEPTKE TUIOCKOM 3arOTOBKH.
JlaBneHue npuxruMa, U3MEHEHHUE TOJIILUHBI CTEHKU U CKJIaJIKO0Opa3oBaHUeE.

Paznen 9. Kosppuument BbiTsKKH. OnpeaeieHne pa3MepoB  3aroTOBKH.
JHeprocuiI0BbIe NapaMeTpbl NMpoiecca.

Kosdduiment BBITSKKH. 3aBUCUMOCTb MPENENIbHOTO KOI(PQPUIIMEHTa BBITSDKKH — OT
pa3IUYHBIX MapamMeTpoB. MeTojbl pacuera 3aroTOBOK IpH BBITSKKE. ['eoMeTpust pabounx yacteit
BBITSDKHOTO HMHCTpyMeHTa. OmnpeleneHue Cuilbl BBITSDKKM W CUJIbl  Npukuma. [IpuunHbl
BO3HUKHOBEHHUSI pa3pbIBOB U CKJIAJOK IIPU BBITSIKKE.

Pazgen 10. MuoroonmepaunoHHasi BbITSKKA. OcC00eHHOCTH BBITSLKKH JeTajiei
pa3au4HoOM (GOpPMBI.

MHoroonepanoHHas BbITsKKA. OnpeneneHne Kod((UIHUEHTOB BBITSXKKH, JAUAMETPOB U
BBICOT MOJY()aOpUKaTOB M KOJMYECTBA MEPEXOJO0B BBITSHKKH. DHEPrOCHIIOBBIE XapaKTEPUCTUKU
MHOT'OOTIEPAllMOHHOM BBITSKKU. BBITsDkKa aeraneit ¢ ¢uaHueM. BrITskka cTymeHYaThIX JeTajei.
BoiTskka  kOHMYeckMX M nonycepuueckux — getaned.  OcCOOEHHOCTH  BBITSDKKM — Ha
MHOTOMO3UIIMOHHBIX Mpeccax-aBromMarax. BiusHue ckopocTu BHITSKKH. CMa3Ka IpU BBITSDKKE.

Pa3zpnen 11. BoiTsizkka B J1ieHTe. BBITSIKKA ¢ yTOHEHHEM.

BrITsKKa B JIeHTe, €e 0COOGHHOCTH M TPaHUIbl IPUMEHMMOCTH. BBITSKKa C yTOHEHHEM,
CYLIHOCTh U Ha3zHaueHue. CreneHu AegopMaii U ONpeAeseHUe Yucia onepanuil Ipu BBITSIKKE.
Pacuer ¢gopmbl U pasmepoB 3arotoBku. OmnpeneneHue CUIIbl BBITSXKKH. O0NacTd TpUMEHEHUS
BBITSDKKHM C YTOHEHUEM. [[pyrue BUbI BBITSKKH.

Pasnen 12. JIpyrue (popMou3MeHSIOIINE ONIEPALIHH.

Oco0eHHOCTU U CXEMBI BBIIIOJIHEHUS JPYTUX (POPMOU3ZMEHSIONIUX Ollepaluii — OTOOPTOBKH,
dbopMOBKH, 00KHMMa, pas3rayM, yekaHnku. OnpeneneHue cuil U padoT MpH BBHINOJIHEHUN ONEpaluil.
Honyctumble creneHu  aedopmanuu. CoBMeIEHHE HECKOJNBKHX — ONepaluid ¢ LeNbIo
MHTEHCU(UKAIIMH TPOIIECCOB IITAMITOBKH.

Paszpnen 13. JIucroBasi IITAMINOBKA B MEJIKOCEPUIHHOM IPOU3BO/JCTBE.

[IITamMnoBka B MEIKOCEPUHHOM TNPOM3BOJCTBE: SJIACTUYHOM M JKHIKOW Cpelod, Ha
YHUBEPCAJIbHBIX U CHEIHUAIBHBIX IITAMIAX, POTAllMOHHASA M TUAPOMEXAHUYECKAs BBITSKKA M [IP.
CriocoObI BEICOKOCKOPOCTHOTO J€()OPMUPOBAHUS: IITAMIIOBKA B3PBIBOM, 3JIEKTPOTHIPABINYECKAs
Y MarHUTHO-UMITYJIbCHAs IITAMITOBKA.

Paszpnen 14. Oco0eHHOCTH TEXHOJIOTHH IITAMIIOBKH KY30BHBIX JeTaJIei.

TexHonorus Ky3oBHOH mrammnoBku. Kiaccuduxanms Ky3o0BHBIX aeraneidl. OCHOBHBIE
IpyINIbl ONEpanyi A MOJIYyYEHHs CIIOKHBIX Ky30BHBIX JeTanedl. BeITshkHOM nepexon. BeITsbkka
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KY30BHBIX JIeTaJIell Ha Mpeccax MPOCTOTO U IBOHHOTO AeicTBUs. OCOOEHHOCTHU BBITSKKU U IPYTUX
OIEepaLNii, IPUMEHSIEMBIX IIPU U3TOTOBJICHUHU KY30BHBIX JICTAJICH.

Paszgea 15. TunoBble KOHCTPYKUMHU HITAMIIOB JIMCTOBOW IITAMIIOBKH.

HItamMmbl TPOCTOrO, MOCIEAOBATEIHLHOTO U COBMEIIEHHOTO JIeHCTBUS. OCHOBHBIE JI€TaIH U
y3JIbI LITaMIIOB. BiMsiHUE mporpamMMbl BBITYCKa JeTayieil Ha KOHCTPYKIHIO mramMmna. OcoOeHHOCTH
mTaMIIOB, YCTaHABJIMBACMbIX HAa MHOT'OITO3UIIUMOHHBIC JIMCTOIITAMIIOBOYHBIC IMTPECCHI-aBTOMATHI.

3.4 TemaTtuka ceMMHAPCKUX/NMPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1.Cemnnapckue/pakTU4eCKUE 3aHATHS

3anarus 1-2.

N3yueHue cTraH1apTOB U APYIMX HOPMATUBHBIX MAaTEPUAJIOB HA COPTAMEHT U MEXaHUYECKUE
CBOMCTBA TUCTOBBIX Je()OPMUPYEMBIX MATEPUATIOB.

3anstus 3-4.

N3yuenne ocOOEHHOCTEH BBINMOIHEHUSI YEPTEXKEH JeTajeil, M3roTaBIMBACMBIX METOJIOM
JUCTOBOM IITAaMIOBKH, U CleNU(UKH MPOCTAHOBKU Ha HHUX pa3MepoB OlieHKa TEXHOJIOTMYHOCTU
JIMCTOBBIX J€TaJIEH IO 3aJaHUsAM Ha KypCOBOM MPOEKT.

3ansTus 5-6.

Pacyer pa3smMepoB HMCXOIHOUM JHCTOBOM 3arOTOBKH I M3TOTOBIICHUS JIeTaJIed THOKOM.
O3HaKOMJIEHUE ¢ METOJUKOW OIpPEAENICHUs] TEXHOJOTMYECKUX MapaMeTpPOB IUTAMIIOBKH JMCTOBOU
JleTau.

3ansTus 7-8.

Pacuer pa3sMepoB MCXOOHOM JTMCTOBOM 3arOTOBKHW JUISl MU3TOTOBJICHUS JIETAJIEH BBITSAKKOM.
OrnpezeneHne nociaea0BaTeIbHOCTH TEXHOJOTUYECKUX ONEPALMM ILITAMIIOBKH JETAJIN.

3auarus 9-10.

Omnpenenenue ¢GopmMbl M pa3MepoB MonNy(}haOpUKaTOB TMOCTE KaKIAOW IITaMIOBOYHOU
OIIEPALIHH.

3ansaTus 11-12.

O3HakoMJICHHE C HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIMEH IO TpaBUJIaM BBITOTHEHUS
YEPTEKEN ITAMIIOB.

3anarus 13-14.

Pab6ora ¢ 'OCTamMu Ha y37abl M JA€Tald LITaMIOB JMCTOBOM IITaMHoBKH. M3ydeHue
KOHCTPYKIHMU IITAMIIOB JIUCTOBOM IITAMIIOBKH, U3TOTOBJIEHHBIX B METAJLJIE.

3ansaTus 15-16.

O3HaKOMJIEHHE CO IITaMIaMH MPOCTOr0, COBMEIIEHHOIO U IOCIJIE0BATEIbLHOTO JAEUCTBUS,
NPUHIUIIAMUA MX JEUCTBHUS, OCHOBHBIMHM JeTansiMHu. [IpoBeieHHE CUIIOBBIX MU KUHEMAaTHYECKHUX
pacyeToB eTajed U y3J10B IPOEKTUPYEMOTO IITAMIIA.

3ansaTus 17-18.

O3HakoMJIEHHE €O crieln(UKON BBIMOIHEHHS pab0dYNX YepTeKel AeTaeil ITaMIoB.

3.4.2.J1a00opaTOpHbIE 3AHATHUSA

[Tepeuens maboparopusix pabot mo | Kommdecto

Ne r.m. Hcnonezyemoe 060pynoBaHue
JUCLUILINHE 4acoB
N3zyuenne nporecca OTpE3KH UcnpiTarensHast ManiuHa
1 JIMCTOBOIO METaJlIa 4 MVII-50, nabopaTopHas

OCHaCTKa

2 N3ydyeHue mpyKUHEHHS JIMCTOBBIX 4 UcnbiTaTensHas MamuHa P-20,




JieTajel mpu 0JTHOYTIIOBOM rHOKe nabopaTopHasi OCHaCcTKa

N3ydyeHue TmpyKUHEHHUS JIMCTOBBIX Ucnwitatensnas mammuna P-20,
3 nerajgeid mpu THOKE C  IpaBKOU 4 nabopaTopHasi OCHacCTKa

OOKOBBIX IOJIOK

N3yuenne  omepauuii  JIMCTOBOM HcneiTatenbHas MammHa
4 BBITSDKKU 4 MYVII-50, nabopaTopHas

OCHACTKa

5 W3ydyeHne KOHCTPYKIMU LITamIa Jiist ) JlaboparopHasi ocHacTKa

IpOOUBKHU

Uroro: 18

3.5 Temaruka KypcoBbIX NPOEKTOB (KyYPCOBBIX padoT)

1. Pa3paboTka TEXHOJOIMYECKOro mpolecca
MITAMIIOBKH HMJIMHAPUIECKON NeTau ¢ (IIaHIeM.

2. Pa3paboTka TEXHOJOIMYECKOIro Ipolecca
IITAMIIOBKA KOHHYECKOM JIETaIu C (IIaHIIeM.

3. Pa3paboTka TEXHOJOTHYECKOIo Ipolecca
IITAMIIOBKH CTYIIEHYATON ACTANN C (PIIaHIIEM.

4. Pa3paboTka TEXHOJOIMYECKOIro Ipolecca
MITAMIIOBKH MOJTyc(hepruecKo AeTanu ¢ (GIraHIeM.

5. Pa3paboTka TEXHOJIOTMYECKOIo Ipolecca
MITAMIIOBKH KOPOOUYATO# eTanu ¢ (hIaHmeM.

6. Pa3paboTka TEXHOJIOTMYECKOIo Ipolecca
LITAMIIOBKM LIWJIMHAPUYECKON AeTanu 0e3 (aHna.

7. Pa3paboTka TEXHOJOTHYECKOIo Ipolecca
ITAaMIIOBKH KOHMYECKOW JteTanu 6e3 daHia.

8. Pa3paboTka TEXHOJIOTMYECKOIo Ipolecca
LITAMIIOBKH CTyNeH4YaTou AeTanu 0e3 ¢aHua.

9. Pa3paboTka TEXHOJOTHYECKOIo Ipolecca
HITAMITIOBKH Tostyceprueckoil neranu 6e3 aHia.

u

u

u

KOHCTPYKIUU

KOHCTPYKIUHA

KOHCTPYKIIUHA

KOHCTPYKIIUHA

KOHCTPYKIIUHA

KOHCTPYKIUHA

KOHCTPYKIIMU

KOHCTPYKIIMU

KOHCTPYKIIMU

10. Pa3pa60T1<a TEXHOJIOTUYCCKOTO IIpoHecCa W KOHCTPYKIHUU

HITAaMIIOBKHM KopoO4arToi neranu 6e3 aHia.

11. Pa3pa60T1<a TEXHOJIOTUYCCKOTO IIpoHecCa W KOHCTPYKIHUU

IITAMITIOBKH JIETAIIN «KOXKYX).

12.
HITAMITIOBKH JIETAJIN «KPBIIIKa».

13. Pa3paboTka TEXHOJIOIMYECKOTO
IITAMIIOBKH JETAIH «PE3epByap».

14. Pa3paboTka TEXHOJIOTMYECKOTO
HITAMITIOBKH JIETAJI «OCHOBAHUEY.

15. Pa3paboTka TEXHOJIOTMYECKOTO
HITAMITIOBKH JIETAJIA «TOPJIOBUHAY.

16. Pa3paboTka TEXHOJIOTMYECKOTO
IITAMIIOBKH JIeTaIu «(IiaHem.

17. Pa3paboTka TEXHOJIOTMYECKOTO
HITAMITIOBKH JIETAJIA «BOPOHKAY.

mponecca

nmponecca

mnmponecca

mnmponecca

mnmponecca

)51

u

Pa3pa60TKa TEXHOJIOTUYCCKOTIO IponecCa U KOHCTPYKIHUU

KOHCTPYKIIMU

KOHCTPYKIIUU

KOHCTPYKIIUU

KOHCTPYKIIUU

KOHCTPYKIIUU

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mTaMIIOB

mITaMIIOB

mITaMIIOB

mTaMIIOB

mITaMIIOB

mITaMIIOB

mITaMIIOB

mITaMIIOB

mITaMIIOB

TS

TS

TS

TS

TS

TS

TS

TS

TS

JUTSL

JUTSL

TUTSE

JUTSL

JUTSL

JUTSL

JUTSL

JUTSL

JINCTOBOH

JIICTOBOH

JIICTOBOH

JINCTOBOH

JINCTOBOH

JINCTOBOH

JINCTOBOH

JINCTOBOH

JIUCTOBOH

JINCTOBOH

JINCTOBOH

JINCTOBOH

JINCTOBOH

JIUCTOBOH

JIUCTOBOH

JIUCTOBOH

JIUCTOBOH
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3amaHusi Ha KypCcOBOM TMPOEKT NPHUBEIEHBI B TPUIOKEHUH K y4eOHOMY TOCOOHIO,
MIPEACTABICHHOMY B CITUCKE OCHOBHOM JIUTEPATYPHI (pazzaein 4.2 paboueld porpaMMbl):

Mnynskun H.®., Tunanun C.A. OCHOBBI pacueTa MnapamMeTpoB LITAMIIOBKH JIMCTOBBIX
JeTajiel M OIeHKa MX TEXHOJOTMYHOCTH. YdeOHoe mocobue. — M.: VYHuBepcuteT
MamuHocTpoeHus, 2016.

4. Y4yeOHo-MeTOAMYecKOEe M HH(OPMALITMOHHOE 00ecrieyeHue

4.1 Hopmatusnble 1okyMeHTbI U [OCTob1

I'OCT 19903-2015. Ilpokat nucroBoii ropsiuekaTanbiii. CopTaMeHT.

I'OCT 19904-90. IIpokat nucToBOM X010AHOKaTaHblid. COpTaMEHT.

I'OCT 18970-84. Oo6paboTtka MeramuioB naBieHreM. Onepanuy KOBKHM M IITaMIIOBKH.
TepMHUHBI U OIIPEICIICHNUS.

I'OCT 15830-84. O6paboTka metamioB gapieHueM. Lltammbl. TepMUHBI U ONpeAeTICHHUS.

I'OCT 3.1701-79. ECT/. IIpaBuna 3anucu onepanui U nepexogoB. X0J0IHasl IITaMIIOBKa.

I'OCT 9045-93. IIpokaT TOHKOJIMCTOBOM XOJOJHOKATAHBIA W3 HU3KOYIVIEPOAUCTOU
Ka4eCTBEHHOM CTaJIM IS XOJIOJHOM IITAMIOBKHU. TEXHUYECKHUE YCIOBHUS.

I'OCT 16523-97. Ilpokar TOHKOJMCTOBOM M3 YIJIEPOJAUCTOM CTalu KayeCTBEHHOM U
OOBIKHOBEHHOT'O KauecTBa 00IIero Ha3HaueHUs. TeXHuUecKue yCcIoBusl.

I'OCT P UCO 20482-2015. Marepuansl Mmetayumnueckue. JIucTsl u mosnockl. McnbiTanue Ha
BBITSKKY TI0 DPHUKCEHY.

I'OCT 22472-87. llItammsl 118 JIMCTOBOM ITaMIoBKU. OOIIME TEXHUYECKHE TPEOOBAHUSI.

I'OCT 17040-80. DnemenTsl mTamnyemsix aetaneil. KoHCcTpykius u pa3Mepsl.

4.2 OcHoBHas JuTEpaTypa

1. IlonoB E.A., Kosaner B.I'., lllyoun N.H. TexHonoruss u aBTOMAaTH3alMs JHUCTOBON
LITaMIIOBKU: Y4eOHUK JuIs By30B. — M.: U3n-Bo MI'TY um. H.O. baymana, 2000.

2. nynskun H.®., Tunanmua C.A. OcHOBBI pacueTa napamMeTpoB LITAMIIOBKH JIMCTOBBIX
JeTalied M OLEHKa MX TEXHOJOTMYHOCTH. YuebHoe mocobue. — M.: VYHuepcurer
MaluHocTpoeHus, 2016.

3. lltammoer 115 TMUCTOBOM IITAMIOBKH: IITAMITBI TIPOCTOTO JCHCTBUA: y4eO. /isi By30B./
Hemun B.A., IlnotaukoB A.H., Cyouu B.H. u np.; mox pen. B.A. demuna. — M.: MT'TI1VY, 2010.
I'pup YMO.

4.3  JlonmoJHHUTEJbHAsA JIUTEPATypa

1. KoBka m mramnoBka. CnpaBoyHuk B 4-x Tomax. T.4. JlucroBas mramnoBka. / A.IO.
Asepkues, C.M. Bposun, H.®. Illnywekun wu gp. Ilon pen. C.C. SfxoBneBa — M.:
Mammunoctpoenue, 2010.

2. Unwun JLU., CemenoB U.E. TexHoma0rus TUCTOBON IITAMIIOBKH: Y YeOHUK TSl By30B. M.:
Hpoda, 2009

3. Hnynekun H.®@., Tunanun C.A. u ap. TunoBas nosicHUTENbHAs 3alMCKa K KypCOBOMY
MIPOEKTY MO TEXHOJIOTUHU JIUCTOBOM mtamnoBku. M., MI'TY « MAMI», 2008.

4. PomanoBckuii B.II. CnpaBoyHMK 1O XOJOJHOW IITaMnoBKke. 6-¢ wu3nanue. JL:
Mammunoctpoenue, 1979.

5. nynskun H.®., Tunanun C.A.. TeXHOJIOIMYHOCTH IITAMIIOBAHHBIX JIUCTOBBIX JETaJCH.
VYyeOHoe nocobue. — M.: YHuBepcuteT MammHocTpoenus, 2015.

6. Hlnynekun H.®., Kpyruna E.B., CoGoneB S.A.. Mertoauueckue ykazaHusi ajs
BBITNIOJTHEHUS 1a00paTOPHBIX padboT Mo Kypcy “TeXHONOorus JUCTOBOM MITaMIIOBKU™ JJISl CTY/IEHTOB
Hanpasienus 150700- “Mammnoctpoenue” u 261400 — “TexHonorus Xy0xKecTBeHHOH 00paboTKU
Marepuanos” - M.: YHuBepcuteT MmammHocTpoeHus, 2013.
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7. nyuskun H. @. Meroauueckue yka3zaHHs K BBIIOJHEHUIO KypCOBOT'O IMPOEKTa IO
aucuuIinHe «TeXHONMorus JMCTOBOM IITaMIIOBKU» JUIsl CTyJIEeHTOB Hampasienus 15.03.01 —
«Mamunoctpoenue». — M.: MzgatensctBo MockoBckoro Ilonutexa, 2017.

4.4 DaekTpoHHBIE 00pa3oBaTeIbHbIE PECyPChI

4.4.1 JIunieH3NOHHOE M CBOOOTHO PacIpoCTPaHsieMoe MPOrPaMMHOE ofecnedeHne
[IporpamMHOe oOOecrieueHHEe BKIIOYAET y4eOHO-METOIUYECKHE MaTepHalibl B JJICKTPOHHOM

BHUIC, JTUICH3HMOHHOC IIPOrpaMMHOC obecneyeHne JIA CAD-MO,Z[GJ'II/IPOBaHI/IH U MOJCINPOBAHUSA
IIponeccoB JINCTOBOM IITAMITOBKH.

4.4.2 CoBpemeHnble mnpodeccMOHAJbHbIE ©0a3bl JaHHBLIX W HHGPOPMALMOHHBbIE

CIPaBOYHbIE CHCTEMBI

- «bnbnuoreka. J1EKTPOHHBIE PECYPCHI»

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubnaroTeka. DIeKTPOHHO-ONOIMOTEYHBIE CUCTEMBbD»

http://lib.mospolytech.ru/lib/ebs

- OBC «JIAHby». Komneknus «mkeHepHo-TexHn4Ieckne Haykm» (http://e.lanbook.com);

- B/l monmueix TekctoB HamuoHanbHbIX cranpaptoB (I'OCT, CHull, P, PAC u nap.)
«Texakcnepr» (http://www . kodeks.ru);

- Hay4Has snekTpoHHas oubnuoreka eLIBRARY.RU (http://elibrary.ru);

- OBC «YuuBepcuteTckas Oubnuoreka onnain (www.biblioclub.ru);

- OBC «ZNANIUM.COM» (www.znanium.com);

- OBC «FOPAUT» (www.biblio-online.ru);

- PedepatuBHas  HayKkOMeTpHuecKas  JJIEKTpOHHas  0a3a  JaHHBIX  «Scopus»
(http://www/scopus.com);

- baza gannbeix «Knovel» (http:// www.knovel.com)

5. MaTepI/laJIbHO-TeXHI/I‘leCKOC o0ecneyeHue

CneunanusupoBannble  ayautopun  kKadernpslt  «OMIuAT»  (aB2509, aB2508) wu
mexkadenpanbHas nadopatopust «CAIIP-TII» ocHamieHbl KOMMOBIOTEPHBIM M MPOEKIIMOHHBIM
000pyIOBaHHWEM,  COBPEMEHHBIM  CHEIHAIM3MPOBAHHBIM  MPOTPAMMHBIM  OOECTICUYEHHEM.
Jlaboparopuu kademper «OMIuAT» (A-OMJl, aB2102) ocHaimleHBl ITAMIIOBOYHBIM,
3arOTOBUTEIBHBIM M HCIBITATENFHBIM 000pYy/I0BaHUEM, JA0OPATOPHOH M IKCIIEPHUMEHTAIbHON
OCHACTKOM, KOHTPOJIbHO-U3MEPUTEIBHBIMUA PUOOpaMu, CTEHJAMH U HarJsAHBIMU TocoOusimu. Mx
NPUMEHEHHE TI03BOJISIET BECTH IMOJHOLEHHBIH YYEeOHBIH TPOIECC, MPOBOAUTH TPAKTHYIECKUE
3aHATUS, a TAKKE 3aHMMAThCSI C yYaCTUEM CTYACHTOB HCCIIEOBAaHUSIMU TEXHOJIOTHYECKUX CBOWCTB
(IITaMIryeMocTh, CONMPOTUBIICHHE Ae(POPMALNK) METAIJIOB, UCCIEAOBAaHUEM METOJO0B 00pabOTKH
JIaBJICHUEM,  ONBITHO-KOHCTPYKTOPCKUMHM  paboTamMM, TpHBHBas  OOYyYarOIIUMCS  HaBBIKU
CaMOCTOSITEIIBHON Hay4YHO-HCCIIEA0BATEIbCKOMN JEATEITbHOCTH 51 npodeccnoHanbHOM
JesaTenbHOCTH. JlaHHBIE O TporpaMMHOM  oOecredeHud, JabopaTOpHOM  00OpyIOBaHUU
npezacrasieHsl B cripaBke MTO.

6. MeTtoauyeckue peKOMeH aluu


http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
http://lib.mospolytech.ru/lib/ebs
http://e.lanbook.com/
http://e.lanbook.com/
http://www.kodeks.ru/
http://elibrary.ru/
http://www.biblioclub.ru/
http://www.znanium.com/
http://www.biblio-online.ru/
http://www/scopus.com
http://www.knovel.com/
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6.1 MeToanuyeckue peKOMeH AN J1JIA NPenoaaBaTeis 0 OPraHu3anuu 00y4eHus

B3aHMOHeﬁCTBHC npenoaaBareyid CO CTyACHTaAMU JCIUTCA Ha HCCKOJIBKO COCTAaBJIAIOIINUX:
JEKIMH, TPAKTUYECKUE 3aHATHS, KOHCYJIbTAILlUH, 3allUTa JJAOOPaTOPHBIX PadoT, 3allUTa KypcOBOIO
IIPOEKTAa, aTTecTalus (3a4eT, IK3aMeH).

Ha nepBoii iekuuu mpernoiaBaTesb J0JKEH 03HAKOMUTh CTYACHTOB ¢ 00EMOM M3y4aeMOoro
MaTepHala 1 ¢ CHCTEMO OIIEHKH MOJyYSHHbIX 3HAaHUH, yMEHUH, HAaBBIKOB, KOTOpPbIe (hopMuUpyIOTCS
B IIPOLIECCE OCBOEHUS IUCLIUILIMHBI B COOTBETCTBUHU C TPEOOBAHUAMU pabodeli MporpaMMBbl.

B nporecce n3yueHus pas3enoB Kypca, MperoaaBaTelb J0DKeH HHOOPMUPOBATh CTYICHTOB
0 JIUTEpaType U JPyrux UCTOYHUKAX HAYYHO-TEXHUYECKOH MH(OpMAIMH, C KOTOPBIMU HEOOXOJUMO
O3HAKOMUTBCS JUUIsl 3aKPEIUICHUs 3HAHUU 1O KaXIOMY U3 pa3fenoB. UTeHHE JEKIUH TOKHO
COIIPOBOXKIAThCS IIOKA30M CIIAiI0B U BUIEOMATEPHAIIOB.

Hauunas co BTOpOil snekuuu, 1enecoodpa3sHo MpOBOAUTH KOHTPOJb 3HAHUH CTYAEHTOB II0
MaTepHuaiaM NpeAblAyIuX JeKuuid. OZHOBPEMEHHO, Ha BTOPOM JICKIIMM CTYAEHTHI I10JIy4aloT TEMY
KypCOBOT'O IIPOEKTA, MPETO0AaBaTENIb 3HAKOMUT HX C 00BEMOM H COJIep)KaHUEM Irpaduyeckoil 4acTu
IPOEKTa U MOSCHUTEIbHOM 3alUCKU.

Ha MPAKTUYCCKUX 3aHATHAX 104 PYKOBOJACTBOM HNPCHOAAaBaATCIIA CTYACHTBI 3HAKOMATCA C
TEXHUYECKON JOKyMEHTAlMel 10 pa3jienaM JUCHMIUIMHBL, paboTaoT ¢ HaTypHbIMU 0Opa3laMu U
YepTeIKaMu mITaMIIOBaHHBIX JIMCTOBBIX I[eTaneﬁ, 3HAaKOMIATCA C MMPONU3BOACTBCHHBIMU
TEXHOJIOTUSIMU JIUCTOBOM IITAMIOBKM B MAIIMHOCTPOUTENBHBIX MPOU3BOJACTBAX, CO CXEMaMHU U
YCpTCI)KAaMU HITAMIIOB, a4 TaKXXC HMX HATYpPHBIMU 06pa3uaMI/1, OCBanBarOT MCTOAWKY ITPOBCACHUA
pacyeToB, KOTOPbIE HEOOXOIUMO BBIIOJIHATH IIPH IPOSKTUPOBAHUH IITAMIIOBOM OCHACTKHU.

OcHoBHas ECJIb NPAKTUICCKUX pa60T — NOATOTOBUTH CTYACHTOB K TIOHMMAHUIO IIPOLECCCOB,
IPOUCXOJAIIMX ITPU B3aUMOIEHCTBUHM Je(OPMUPYEMOI0 MeTasila ¢ JeTaIsIMU U y3J1aMH
HITaMIIOBOI OCHACTKH, YTO MO3BOJIUT OyAyIIEMY CHEIMAINCTy HayuYUThCs pa3padbaThiBaTh
HaJIe)KHbIE B pa0OTe M TEXHOJIOTUYHbIE B U3TOTOBJIEHUH KOHCTPYKIIMHU IITAMIIOB JJIsl IPOU3BOICTBA
JHMCTOBBIX JIeTajel, OTBEYAIOLINX COBPEMEHHBIM TPEOOBAHUSIM.

IIpu npoBeneHMM 3aHATUH 1O JUCUMIUIMHE mnpumeHsercs cucrema CJAO -
Ims.mospolytech.ru. Ha mnarpopme CIO no nucuuiiiHe MOTYT OBbITh pa3MelIeHbl yueOHbIE,
MCTOANYCCKHUEC U NHBIC MaTCpHAJIbI, CHOCO6CTBYIOHII/I€ OCBOCHHIO IUCHUIIIIMHBI CTYICHTOM.

[Ipu nmpoBeneHNM 3aHATHI Takke MOTYT ObITh pealn30BaHbl Takhe (OpPMbI Kak BeOWHApHI
(na mnatpopme ZOOM, Webinar, TOJIK), onnaiin TecTupoBaHue, IPOMEXKYTOUHAsI aTTeCTAlUs C
NPUMEHEHHUEM DJIEKTPOHHBIX CPE/ICTB.

6.2 Meroauveckue yKazaHus AJIs 00y4AKOIMXCH 10 OCBOCHHUIO U CHMILTHHbI
CamocrosiTtenpHast paboTa SBISIETCS OJHMM M3 BHAOB Y4ueOHBIX 3aHsaTuil. llens

CaMOCTOSITCILHOM pa6OTI)I — IMPAKTHUYCCKOC YCBOCHHUEC CTYJCHTAMU BOIIPOCOB TCOPHUU U TCXHOJIOIUHU
JINCTOBOM MTaMIIOBKH, paCCMaTpUBACMBbIX B IIPOLUCCCC U3YUCHUSA JUCHUITIINHBI.

AYI[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta IO JUCIHHUITIJIMHE BBITIOJIHACTCA HA y‘-IC6HI>IX 3aHATUAX
noa HEMOCPEACTBCHHBIM PYKOBOACTBOM ITPETIOAABATEIIA U 110 €TI0 3aIaHUTO.

BHCay,Z(I/ITOPHaﬂ CaMOCTOATCIIbHAA pa60Ta BBITIOJHACTCA  CTYACHTOM IIO 3aJaHUIO
npenoaaBareiisd, HO 0e3 ero HEMMOCPCACTBCHHOI'O Y4aCTUs

3aga4yu caMOCTOATEIbLHOM PadOTHI CTyAeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHON paboThI;

- OCBOCHHE COJIEP KAHUS TUCIUIINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMITIIUHBL
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- (hopMUpOBaHHE HABBHIKOB HCIOJB30BAHUS CIPABOYHON M CIICIUAIBHOW JIMTEPATYPHI IS
BBITIOJTHEHUS 33JaHUM, TIOTYYEHHBIX HA MPAKTUYCCKUX 3aHATUSX, U TIOATOTOBKH K TPOMEKYTOUHBIM
aTTeCcTalUsIM

- HCIIOJIb30BAaHHE MaTepuana, COOpPaHHOTO M IIOJyYEHHOTO B XOJE€ CAaMOCTOSTEIbHBIX
3asTHIA U1 9)HEKTUBHON OATOTOBKU K TG (HEepeHIIMPOBAHHOMY 3a4eTy MITU IK3aMEHY.

Buabl BHeayIMTOPHOI cAMOCTOSITEIbLHOM PadoThI:

- CAMOCTOSTEIBHOE N3YYCHUE OTICIBHBIX TEM JUCIUTUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSIM;

- MOJITOTOBKA K MPAKTHYECKUM 3aHSATHUSIM;

- BBITIOJIHEHUE 3aJaHHI IO PEIICHUIO TUITOBBIX 337249 U YIIPAKHCHUI;

- BBINIOJHEHUE pACUYCTHBIX M KOHCTPYKTOPCKHX pPa0OT, CBSI3aHHBIX C KYpPCOBBIM
MPOCKTUPOBAHHUEM.

JInst  BBINOJHEHHUS JIIOOOrO BHJA CAaMOCTOSATENBHOM pPabOThI HEOOXOOUMO TPOUTH
CJICAYIOLIHNE ITAIBI:

- OIpe/ieIeHUE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpeTH3alus M03HaBaTeIbHON 3a/1aui;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/auy;

- IUIAHHpOBaHME pabOThl (CaMOCTOSITEILPHOM WJIM C MOMOUIbIO IPENnoJaBaTeist) HaJ
3aJJaHHEM;

- OCYLIECTBICHHE B IIPOLIECCE BBIIOJHEHHS CAMOCTOSTEIbHOM pPAOOThI CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- Ipe3eHTanus padboThl.

7. DOoH/ OLICHOYHBIX CPEICTB

7.1 OueHo4HBbIE CpeCTBA
B npouecce oOydeHUs: HCHOIB3YIOTCA CIEAYIOIIME OLEHOYHbIE (DOPMBI CAMOCTOSTEIBHON

paboThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTaluu:

- KOHTPOJIbHBIE BOIPOCHI;

- TECTUPOBAHUE;

- IOATOTOBKA U BBIIIOJHEHHUE J1aO0OPATOPHBIX/MPAKTUUECKUX padoT, UX 3alIUTa;

- BBIIIOJIHEHUE KyPCOBOTO IIPOEKTA;

- 3auer;

- 3a4€T 110 KYpCOBOMY IIPOEKTY;
- DK3aMEH.

O1neHOUYHBIE CPEACTBA TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI
Y TECTUPOBAHMUE.
[IpomexyTouHass arrecranusi (3a4eT, SK3aMeH) MPOBOJIUTCS B CPOKH, YCTaHOBJIEHHBIE
YTBEPKACHHBIM pacliCaHUEM 3a4€THO-3K3aMEHAI[MOHHON CecChu.
Jlo naTel mpoBeaeHUS MPOMEKYTOYHOM aTTECTAllMU CTYIEHT J0JKEH BBIMOJIHUTH BCe pabOThI,
IIpelyCMOTPEHHbIE HACTOsIIEeN pabouelt mporpaMMoOi TUCIUTUINHEI.
[lepeuens o00s3aTeNbHBIX padOT U (OpMa OTYETHOCTH IO HUM MPECTABIIEHBI B Ta0JINLIE
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Ne
Buzpr paboTsr dopMa OTUETHOCTH U TEKYLIETO KOHTPOJIS

CpencTBO KOHTpOJIS, OPraHM30BAHHOE KakK CIeLUaIbHast
Oecema menarormyeckoro pabOTHUKA C OOydYarolmMMcs Ha
TEMbl, CBS3aHHBIE C H3y4yaeMOHl  IUCHUIUIMHOH, |
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUI 00ydJaronierocs
TI0 ONPEEIICHHOMY pa3eiy, TeMe, IpodIeMe U T.11.

YcrHblii onpoc,
1 cobeceoBaHue

Onenka CIIOCOOHOCTH CTYACHTA NPUMCHUTD IMOJTYYCHHBIC PAHEC
SHaHUA JIs1 TPOBCACHUA aHaliu3a, OIIbITa, SKCIICPUMCHTA H
BBIIIOJIHCHHA IMOCICAYIOIIUX PACUCTOB, a TAKXKC COCTaBJICHHUS
BBIBOIOB.

JlaGopaTopHbie pabOThI
2 (JIP)/mpakTideckue
pab6orts! (ITP)

KoHeuHBI TPOyKT, ITOy4aeMBblil B pe3yiIbTaTe IUIAHUPOBAHMS
U BBINOJIHEHUS] KOMILJIEKCa Y4YEeOHBIX M HCCIEeI0BaTEIbCKHX
3ajaHuid. [lo3Bojsier OUEHUTh yMEHHMsS  OOydYaroumuxcs
CaMOCTOSITENIBHO IIPUMEHATh CBOU 3HAHUS B MPOLIECCE PEILICHUS
3 KypcoBoit mpoekT IOPaKTUYECKUX 3a7ady M Hpo0ieM, OpUEHTUPOBATHCS B
UH(POPMALMOHHOM IIPOCTPAHCTBE u YPOBEHb
c(OPMHUPOBAHHOCTH AHATUTUYECKHX M HCCIIEI0BATEIbCKIX
HAaBBIKOB, @ TAaKXE HABBIKOB IIPAKTHYECKOIO W TBOPYECKOIO

MBIIIIICHUA.

*Eciiy He BBIIOJIHEH OJIMH WK 0oJiee BUI0B yueOHOM paboThl, yKa3aHHbBIX B TaOJIULIE,
IIpenoaaBaTelb UMEET MTPaBO BHICTABUTH HEYOBIETBOPUTENBHYIO OLICHKY MJIM HE JOMYCTUTh K
IIPOMEXYTOYHOH aTTeCTaluH.

7.2 OnucaHue OLEHOYHBIX CPeICTB

Kpumepuu oyenxu n1abopamopuvix/npaKkmuueckux paoom

CryneHTaMH COCTaBIISIETCS OTYET IO BHINOJIHEHHBIM padoTaM, B KOTOPOM JIOJIKHBI
OBITH MPECTABICHBI:

1. Tumynonoiu aucm,

2. llenwv u 3a0ayu npaxmuueckou/1a60pamopHoi pabomuwl,

3. Memoouka npogedenus pacuemos u npoeKmupo8aHusl,

4. Pacuem u nocmpoeHue HeobX00UMbIX CXeM, yepmedxncell;

5. Bv1600 no pabome.

(3a4TeH0): BHINIOJHEHBI BCE 3aJlaHUs MPAKTUYECKOI/1ab0opaTopHO paboThL; CTYIAEHT
4eTKO U 0e3 OIMOOK OTBETHII Ha BCE BOMPOCHI 10 MPECTaBICHHON paboTe.

(He 3a4YTE€HO): CTY/JCHT HE BBIIOJHUI WM BBINOJIHUI HEMPABWIBHO 3a/1aHus pabOThI;

CTYACHT HC OTBCTHII HA BOIIPOCHI.
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Kpumepuu oyenku Kypcoeozo npoekma

CTyneHTaMn COCTaBJISI€TCSI MOSICHUTENbHAS 3alMCKa K KYypCOBOMY IPOEKTY, B KOTOpPOH
JIOJDKHBI OBITH ITPEJICTABIICHBI:

1. Tumynousi 1ucm,

2. Llenv u 3a0auu Kypcosoco npoexma,

3. Pacuem u paspabomka mMexHONI02UYECKO20 Npoyecca WmMAaMno8KU JUCHOBOU
oemanu;

4.  Ilpoexmupoganue wmamna Ol  BbINOJHEHUs  OOHOU U3  Onepayull
MEexXHONI02UYeCcKo20 npoyecca,

5. Bv1800vl no npoexmy.

KypcoBoii MpOEKT BBHIMOIHIETCS MMOCIE HM3YYCHHS OCHOBHBIX Da3leiioB TEOPETHYECKOTO
Kypca M BKJIIOYAeT B ce0s pa3padOTKy TEXHOJIOTUH JIMCTOBOM IITAMIIOBKH JIETAJIU 1O BBIJAHHOMY
IpernoaaBaTeeM YepPTeXKy U BBIOJIHEHHE COOPOYHOIO YepTeka INTaMIla CO Cenu(HuKanuei 1
OJTHOH U3 olepaluii TEXHOJIOTHYECKOTO MPoIIecca.

Kakplii CTyI€HT BBINOIHIET MHIMBHIYAIBHOE 33/IaHKE M0 BBIITAHHOMY YEPTEXY JTHCTOBOM
neranu. Llenpio KypcoBOTO MpoeKTa SIBISIETCS YIIyOJeHHas mpopaboTKa pa3iesioB JICKIIMOHHOTO
Kypca ¥ OCBOSHHE METOMK IMPOSKTUPOBAHUS TEXHOJIOTHIA U IITaMIIOB JIMCTOBOI ITaMITOBKH.

HOpﬂI[OK BBIIIOJTHEHUA 3a/laHUA:

- OBHAKOMUTHCA C OCO6€HHOCTHMI/I KOHCTPYKIHMHU AOCTAJIH, ee Ha3HA4YCHUCM, HCII0JIb3YCMbIM
JIMCTOBBIM MAaTCPUAIIOM;

- OLICHUTh TEXHOJIOTHYHOCTh 3JICMEHTOB JICTAJIH;

- COCTaBHTh NPEIBAPUTEIBHOE IPECTABICHHE 00 OIepalusx, HEOOXOOUMBIX JUIS HX
NPUMEHEHHS B pa3padaThIBa€MOM TEXIPOIIECCE;

- BBIIIOJIHUTH pacyeT ()OPMBI U pa3MEPOB UCXOAHOM 3arOTOBKHY;

- ONPEAETHUTh HEOOXOMMOE KOIMYECTBO ONEpalnil BBITSHKKH C HCIOJIb30BAaHUEM 3HAUCHHN
peenbHbIX KO3()PUIIMEHTOB BBITSKKH;

- paccuutaTh (OPMY U pa3Mepsl MEPEX0I0B BHITIKKH,

- ompeaenutb (Gopmy u pasMmepbl MoaypabpuUKaTOB, MMOJyYaeMbIX IIOCJIE OIeparui
BBITSKKH,

- MPOBECTH pacyeT PHEPrOoCHIIOBBIX MAPaMETPOB MO BCEM OINEPALUSIM TEXHOJIOTUYECKOTO
nporecca;

- IaTh PEKOMEHJIAINY 110 BEIOOPY MPECCOBOTO 000PYI0BAHHS;

- BBIOJIHUTH COOPOYHBIN YEPTEXK IMITaMra CO cHenupHuKanuedl Ha OJHY W3 OIeparui
TEXHOJIOTHYECKOT0 mpoiiecca (1o BEIOOpY MperoaBaTers);

- [IpHU MPOCKTUPOBAHWH IITaAMIIAa BBIITIOJTHUTH BCC H€O6XOJII/IMBI€ AJI1 3TOTO paCyYCThI.

Ilepeyennb TeM AJ1sl KYpCOBOIO IIPOEKTA NMpHBeAeH B pa3aede 3.5.

Illkana oyenusanus no npoeedenuio 3auema 6 5 cemecmpe

[IpomexyTouHas arrecTtanus o0yyaromuxcs B opme 3auéra NpoOBOAMUTCA IO pe3yibTaTaM
BBITIOJTHEHUS BCEX BUAOB pabOThI, MPEIyCMOTPEHHBIX TaHHOW paboueil mporpammoii B 5 cemectpe.
[Io wrToramMm mMPOMEKYTOYHOW AaTTECTAlMM IO JUCIUIUIMHE (MOJYJIO) BBICTABIISICTCS OIICHKA
«3aUTCHO», «HE 3a4TEHO».
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K mpomexyTo4HO# aTrTecTaluu JOMYyCKalOTCSl TONBKO CTYICHTHI, BHITIOJHUBIINE BCE BUJIBI
y4eOHOI paboThI (BRIMONHEHNE | MPAKTUYECKOTO 3a/IaHusl, BHIMOTHEHNUE U 3aIUTa 5 Ta00PaTOPHBIX
paboT), mpemxycMoTpeHHBIE pabodeil mporpamMmol Mo gucnuiuinHe «Teopuss M TEXHOJIOTHS
JUCTOBOM IITaMIIOBKM» U YKa3aHHble B Kypce CJ1O.

HIxana
Onucanue
OLICHUBAHHUSA

BreimmonHensl Bce BHUABl  y4eOHOW paboOTHI, MperyCMOTPEHHBIE
y4eOHBIM I1aHOM. CTYZIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUI,
HAaBBIKOB IIPUBEACHHBIM B Ta0JIMLaX I10Ka3aTejcii He HHUKe MOPOroBOro
3 YPOBHS, ONEepUpyeT MPHOOPETEHHBIMH 3HAHUSIMHU, YMEHHUSMH, HABBIKAMU,
ALEHO INPUMEHSAET UX B CUTYalMSIX NOBBIIMIEHHOW CIIOXKHOCTU. IIpu 3TOM Moryr
OBITH TOMYIICHBl HE3HAYUTEIbHBIC OIIHMOKH, HETOYHOCTH, 3aTPYIHEHUS TIPU
AQHAJIUTUYECKUX Olepauusix, MNEpeHOCe 3HAHMM M yMEHUH Ha HOBBIE,

HECTAaHAAPTHBIC CUTyallHUH.

He Boimonnen oauH wiu  Oornee BUAOB yuyeOHOW paboTHI,
OPEeIyCMOTPEHHbIX  y4eOHbIM  TIaHOM.  CTylIeHT  JAeMOHCTpPUpPYET
COOTBETCTBUEC 3HAaHWW, YMEHWU, HABBIKOB TIPUBEJICHHBIM B TaOIHIIAX
H MOKAa3aTeJicii HHMIKe IOPOrOBOTO YPOBHS [0 OJAHOMY HIIM HECKOJIbKUM
© satTeno pe3ynbTaraM o0ydeHUs, IOIyCKAIOTCS 3HAYUTEIIHHBIC OTUOKH, MPOSIBIISICTCS
OTCYTCTBME 3HAaHUW, yMEHHUH, HAaBBIKOB II0 psAdy IIOKa3aTesed, CTYIEHT
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPHU ONEPUPOBAHUU 3HAHUSIMHU U

YMCHUAMU IIPU UX NEPEHOCEC HA HOBBIC CUTYAILIUH.

HlIkana oueHueanusn no npoeedenulo IK3amena 6 6 cemecmpe

[IpomexyTouHas artecTanus oOyyarommxcs B (opMme »dK3aMeHa MPOBOJUTCS IO
pe3yNbTaTaM BHITIOJTHEHHS BCEX BUAOB Y4eOHOI paboThI, IPeayCMOTPEHHBIX paboyeil mporpaMMoit
JUCHUIUIUHBI « Teoprst U TEXHOJIOTHS JTUCTOBOM IITAMIIOBKW», IIPU ATOM YUUTBHIBAOTCS PE3YJIbTAThI
TEKYIIErO0 KOHTPOJISL yCIIEBAEMOCTH B TeueHue cemectpa. [1o uroram mpoMexyTouHou arTecTaluu
M0 TUCUUIIIMHE (MOJYJII0) BBICTABISETCS OICHKA «OTIMYHO», «XOPOII0», «YIOBICTBOPUTEIHHOY
WJIN «HEYIOBJIETBOPUTEIIBLHO.

K mpomexyTodHOM aTTecTanu JOMyCKAKTCS TOJBKO CTYIEHTHI, BHIIIOJHUBIINE BCE BUJIBI
y4eOHOM paboThl, TPEeAyCMOTpEeHHBIE pabodeilt mporpammol 1o aucuuiuinHe «Teopus u
TEXHOJIOTHS JINCTOBOW IITAMIIOBKH» (TIPOXOXKACHHUE MPOMEKYTOUHOTO KOHTPOJIS, BBHIMOJIHEHHE 2
MPaKTUYECKUX 3a/IaHUM ).
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MIxaJja oneHUBaAHUA

Onucanune

O1ianyHo

BrimonHeHs! Bce BUIBI Y4eOHOH paboTHI, MPEayCMOTPEHHBIE
y4eOHBIM M1aHOM. CTYJEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHH, onepupyer MNpHOOPETEeHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKAMH, IPUMEHSET UX B CUTyalUsX MOBBIIIEHHON CIIOXKHOCTH,
HE MWCHBITBIBACT 3aTPYJHEHUM NPU AHAJTUTUYECKUX ONEpaALUX,
IIEPEHOCE 3HAHUW U YMEHUI Ha HOBBIE, HECTAHJAPTHBIEC CUTYAIUH.

Xopomo

BoinonHensl Bce BUJIbI y4eOHOUM pabOThI, MPeyCMOTPEHHbIE
yueOHpIM  TwuiaHoM.  CTyAeHT  JeMOHCTPUPYET  YacTHYHOE
COOTBETCTBUE 3HAHHWI, yMEHWIi, ONEepUpyeT MNPHUOOPETEHHBIMU
3HAHUSAMU, YMEHUSMHU, HABbIKAMHU, MPUMEHSET UX B CHUTYyallHsIX
MOBBINICHHONW CJIIOKHOCTH. [Ipy 3TOM MOTYyT OBITH JOMYIICHBI
HE3HAUUTENbHbIE  OIMMOKH, HETOYHOCTH, 3aTPyJHEHUS TpU
AQHAINTUYECKUX ONepalusixX, IEpeHOoCce 3HAaHUM U YMEHUH Ha HOBBIE,
HECTaH/IapTHbIE CUTYaIUH.

y,[[OBJ'IGTBOpI/ITeJ'IBHO

BrImiosHeHbI Bce BHIIBI YI€OHOW pabOThI, IPEyCMOTPCHHBIE
y4eOHBIM  TUJIAHOM. CTyneHT  JAEMOHCTPUPYET  HEIMOJIHOE
COOTBCTCTBUEC 3H8,HHI71, YMCHI/Iﬁ, AOIMYCKAIOTCA  3HAYWUTCIIBHBIC
OIIMOKHU, TPOSBISIETCS OTCYTCTBUE 3HAHWM, YMEHUW, HABBIKOB IO
psAAay — TOKasaTenei, CTYJEHT  HCHBIThIBAET  3HAYUTEIIbHBIE
3aTpyAHEHUS] MPU ONEPUPOBAHUM 3HAHUSAMHU UM YMEHUSIMH TMPU HUX
MIEPEHOCE HA HOBBIE CUTYAIIHH.

HeynosnersopurensHo

He BbimonHeH onuH uiau Oosee BUJOB Yy4yeOHOW paboTHI,
OPEIYyCMOTPEHHBIX Yy4ueOHbIM MIaHOM. CTyAEHT JEMOHCTPHUPYET
[IOJTHOE OTCYTCTBME WJIM HEJOCTAaTOYHOE COOTBETCTBUE 3HAHMUH,
YMEHHUH, JONYCKAalOTCA 3HAYUTEIbHbIE OLIMOKM, MPOSBISAETCS
OTCYTCTBHE 3HAHW, yMEHWH, HAaBBIKOB TI0 psay TIOKa3aTeneH,
CTYACHT HE MOXET ONEepUPOBATh 3HAHMSIMH M YMEHHUSIMH TPU WX
IepeHoCce Ha HOBBIE CUTYAIHH.
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Illkana ouenueanus no npoeedeHul0 3auema NO Kypcoeomy npoekmy 6 6
cemecmpe

MIxaja oneHUBAHUA Onucanune

[IpoekTupoBaHue BBIMOIHEHO CaMOCTOSITEIBHO, UMEET HAy4YHO-
IIPAKTUYECKUN XapaKTep, COAECPKUT 3JIEMEHTHI HOBU3HBI.

OOyuaromnuiics oKa3ajl 3HaHUS TEOPETUYECKOro MaTepuaia o
paccMaTtpuBaeMoi npobieme, yMEHHE AHAJIN3UPOBATH,
apryMEHTHPOBAaTh CBOIO TOYKY 3pEHHUs, JeNaTh 0000meHus |
OrmraHo BbIBOJIbI. OTMedaeTcsi TBOPYECKUM MOJAXOJ K PACKPBITHIO TEMbI
KypcOBOTO NIpoekTa. Marepuan uziiaraercs rpamMOTHO, JIOTHYHO,
MOCJIEI0BATENBHO.

Odopmnenne oTBeuaeT TpPeOOBAHUSAM HAMHCAHUS KYypPCOBOTO
npoekta. ['paduueckas 4acTh BBIIOJIHEHA HA BHICOKOM YpPOBHE, B

cooTtBeTcTBUU co cTtannapramu ECK/I.

[IpoexTHpoBaHKE BBIIOJIHEHO CAMOCTOSITEIBHO, UMEET HAay4YHO-
IPAaKTUYECKUN XapaKTep, CONEPKUT 3I€MEHTbl HOBU3HBI.

OOyuaronuiicsi MOKa3aJl 3HAHUS TEOPETUYECKOr0 MaTepuasa Io
paccMarpuBaeMoil mpoOieme, OIHAKO yMEHHE aHaJIW3UPOBaTh,
apryMEHTHPOBAaTh CBOIO TOYKY 3pEHHUs, JeJNaTh 0000mEeHHS |
BBIBOJIbI BBI3BIBAIOT y HEro 3aTpyAHEeHUs. Matepuan He Bceraa
Xopomo U3J1araeTcs rpaMoTHO, JIOTHYHO, OCIEI0BATEIbHO.

NmeroTcss HemoueTsl B OQOPMIICHMHM KypCOBOTO IMPOEKTA.
I'paguueckas wyacTh BBIIOJHEHa Ha XOpOIIEM YpOBHE, B
cooTtBeTcTBUU co cTtanaapramu ECK/I.

Bo Bpems 3amurthl o0ydaromuiicst mokasbiBaeT yMEHHE KPaTko,
JOCTYIIHO TMPEACTaBIATh PE3yJbTaThl HCCIEIOBaHUS, OJHAKO
3aTpyHSETCS OTBEYATh HA MMOCTABJIEHHBIE BOIIPOCHI.

OOyuaromuiics He B IOJHOM Mepe BiaJleeT TEeOPETHYECKHM
MaTepuajloM 10  paccMarpuBaeMoil  mpoliiemMe,  yMeHue
aHAJIU3UPOBATh, APTYMEHTUPOBATh CBOI TOYKY 3pEHUs, JeJaTh
0000111eHUSs] U BBIBOJBI BBI3BIBAIOT Y HETO 3aTpyJHEeHHs. Marepuan
HE BCEr/la U3/1araeTcsi TpaMOTHO, JIOTHYHO, IOCIEJ0BATENBHO.
s e e HwmeroTcss HemoueTsl B OQOPMIICHMHM KypCOBOTO IPOEKTA.
I'paduueckas 4yacTh BBHIIOJIHEHA HA YAOBIETBOPUTEILHOM YPOBHE, B
cooTtBeTcTBUU co cTtaaapramu ECK/I.

Bo Bpemst 3amuThl 00y4arOmMIACS UCTBITHIBAET 3aTPyIHEHUS B
IIPEJICTaBICHUM  PE3yJIbTaTOB MCCIEAOBAaHMA W  OTBETaX Ha

MOCTaBJICHHBIC BOIIPOCHI.
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3a,Z[aHI/Ie HE BBIIIOJJTHCHO HMJIM BBIIIOJIHCHO YaCTHUYHO. CTy,Z[eHT

HeynoBIeTBOPUTENBHO | 1oy ionerpupyer  oTcyTcTBHE TpeGyeMbIX 3HAHMI, yMEHHH W

HaBBIKOB.

Oopa3zey IK3aMeHAUUOHHO20 Ouiema 013 IK3AMEHA, NPOCOOUMO20 RO UmMozam 6
cemecmpa

MHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPASOBAHMS POCCUMCKOU ®EIEPALIAN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE VYPEX/IEHUE
BBICILIEI'O OBPA3OBAHUSI
«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKI/II71 IMOJINTEX)

®DakynbTeT MamuHocTpoeHue Kadenpa _OMIuAT
Jucimmmmaa _TEOPUS M TEXHOJIOTM S TUCTOBOM IITAMITOBKH
Hanpasnenue moaroroku _15.03.01 «MalmHOCTpOSHHUE

[Mpodune moaAroToBKH__MaIllMHBI M TEXHOIOTUN 00pabOTKK MaTepHaioB
JaBJICHUCM

Kypc _3 , rpynma 261-222, hopma oOydeHUs: OUHAS

3K3AMEHAIIMOHHBIN BUJIET Ne
1. PaznenutensHble onepanyun. Mexanusm 1e(OpMHUPOBAHUS B Pa3eIUTENbHBIX ONIepaIIHsIX.

2. KoagpdunmeHT BoITSKKHA. DaKTOPBHI, BIUSIOLINE HAa IPEIEIbHbINA KOOPPHUIIUEHT BBITSHKKH.

YTBepk/IeHO Ha 3aceJaHuU Kadeaphl «_ » 202 1., npotokon Ne

3aB. kadenpoit //A.I'. MarBees /

IlepeyeHb BONIPOCOB JJIsl MOATOTOBKH K aTTECTAIMM (32aY€TY M IK3aMEHY)

[Inockoe Hanps’KEHHOE COCTOSIHUE B OTNEpalysIX JMCTOBOM IITaMIIOBKH.

VYcnoBue m1acTUYHOCTH.

KoHTyp m1acTHYHOCTH [171s1 TNIOCKOTO HAIPSKEHHOTO COCTOSIHUSL.

AHN30TpONUS JIUCTOBOTO MTPOKATa ¥ IPUUMHBI €€ BOSHUKHOBEHUS.

VYciioBre MOCTOSIHCTBA 00bEMa MPH IIACTUYECKOH 1e(hOpMalK JTUCTOBOIO METaJlIa.
Kpussie npeaenbHOro opMOU3MEHEHHS.

VY4er BIUSHUSA CUJI TPEHHUS B MIpoOLieccax JUCTOBOM MITaAMIOBKH.

VY4er ynpouHeHus 1ehopMHPYyEMOro MeTasIa.

V3MeHeHre TOMIIMHBI 3ar0TOBKHU B Pa3IMYHBIX ONEpaIUsiX JUCTOBON IITAMIOBKH.

O OcHOBHBIE NIOKA3aTENN, XapaKTEPU3YIOIINE COPTAMEHT JIMCTOBOIO METAJLIA.

’—‘\090.\‘.0\9‘:“."’!\)._‘
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[TonsiTne koauIMeHTa UCIOIB30BaHUS METaJLIA.

OTnMumne TEXHOJOTNYECKUX UCIIBITAHUN OT MEXAHUYECKUX.

CyIIHOCTh UCTIBITaHUS JIMCTOBOI'O METaJljIa 110 METOy DpPUKCEHa.

[lokazaTtenu, omnpenenseMble IpPH HCIBITAHUM JIACTOBOTO 0O0Opa3la Ha OJZHOOCHOE
pacTsbKeHue.

[TapameTpsl, BXoAsIIME B 0003HAY€HUE HU3KOYTIEPOAUCTON JTMCTOBON CTAJIH.

[TocTpoeHne KpuBOW YIMPOYHEHHS MO pe3yJbTaTaM HCIbITAaHUS JHCTOBOTO obOpaslia Ha
OJIHOOCHOE pacTsLKEHHUE.

Mexanusm nehopMUpOBaHUs IPH pa3/IeICHUN JTUCTOBOTO METaslIa.

Omnpenenenue CUIbl M pabOTHI IPHU MPOBEACHUN PA3ACTUTEILHBIX OIEPaIHii.

Ornepanuu JUCTOBOM IITAMIIOBKH, IIPU KOTOPBIX IPOUCXOIUT pazieieHHe MaTepuana.
[TapameTpsl, BIUSAIONINE HA BEIMYUHY 3a30pa MEXKIy ITyaHCOHOM M MaTpPHUIIEH IpU BEIpYOKe.
Omnpenenenue onepanuu OTPE3KHU.

CriocoObl CHUKEHHUSI TEXHOJIOTHYECKOW CHIIBI IIPU TPOBEICHUH Pa3AeIUTEIbHBIX ONEepalnii.
Omnpenenenue onepanuu BIPyOKH.

[TapameTpsl, OT KOTOPBIX 3aBUCHUT CHJIA BBIPYOKH.

Omnpenenenue onepanuu NpOOUBKH.

[TpuumHbl 00pa3oBaHMs 3ayCEHIIEB HAa BRIPYyOaeMoOi 1eTaiu.

Craguu paszeneHus TUCTOBOTO METallia MPH OTPE3Ke.

Cxema onepauuu u 000py10BaHUE, IPUMEHSAEMOE IIPH MPOJI0JIBHOM pe3Ke pyJIOHHOIO
MaTepuana.

CyImHOCTB mpo1ecca YMCTOBOW BBIPYOKH.

XapakTepucTUKa TUIIOB PACKPOsI TUCTOBOTO MaTepuaa.

Ornipezenienne onepanuy 3a4uCTKH.

Cranu, ucrosib3yeMsble JIsl U3TOTOBIIEHUSI pa00OUnX YacTei (ITyaHCOHOB U MaTpPHII)
LITaMIIOB JJIs1 Pa3AeIUTENIbHbBIX OIepaluil.

Omnepanuu JUCTOBOM IITAMIIOBKH, IPU KOTOPBIX IPOUCXOTUT U3MEHEHHE (HOPMBI
3arOTOBKH.

HanpsoxeHHo-1e(OopMHUPOBAHHOE COCTOSIHUE TPU M3THO€E JMCTOBON 3aTrOTOBKH.

OcCHOBHBIE CTaIMK TUOKK JTUCTOBOTO MaTepHaa.

Heiitpanbhslii cnoit npu rudke.

[TocnenoBarenbHOCTH OMpE/ENIEHUs JJIMHBI 3aTOTOBKH MPHU THOKE.

[TprunHbI OSBICHUS yIPYTHUX Aeopmanuii (MpyKUHEHHS]) TP THOKe.

CnocoObl yMEHbIIEHUS TPYKUHEHHUSL.

[TprunHBI BO3HUKHOBEHHUS CKIIQA0K IIPU BBITSKKE.

[TocnenoBarenbHOCTh OMPENEIICHNS Pa3MEPOB 3arOTOBKH JJISl BBITSDKKM OCECUMMETPUYHON
JETaJIN.

N3meHeHne TONIMHBI JINCTOBOIO METaJJIa MPHU BHITSKKE OCECUMMETPUYHOM J€TalH.
OmnpeneneHne KOIMYECTBA IEPEXOJO0B NP BBITSIKKE HUIMHIPUYECKUX JETalICH.

BnnsHre aHM30TpONMH JUCTOBOTO METAJUIA HA KAaYECTBO AeTajel, MOTyYaeMbIX BBITSHKKOM.
Hasnauenue npuxuma mnpu BBITSKKE.

Oco0eHHOCTH MHOTOTIEPEXO0THON BBITSKKH JIETAJICH B JICHTE.

OCOOEHHOCTH BBITSKKH KOHUYECKUX JIeTaleH.

Oco0eHHOCTH BBITSKKH MOTyCc(hEeprUuecKuX JeTaiei.

[locnenoBarenpbHOCTh ONpEAEIEHUS pa3MEpPOB 3arOTOBKM JJI  TMOJIY4YEHMs JeTanei
BBITSKKOW C YTOHEHHEM.

Mexanu3M 1ehOpMUPOBAHUS JIUCTA P BBHITSHKKE C YTOHEHUEM CTEHKH.
HanpspkenHo-neopMupoBaHHOE COCTOSTHUE TTPU OTOOPTOBKE.
HanpspxeHHo-1eopMUpPOBaHHOE COCTOSIHUE TIPU pa3jaye.
HanpsokenHo-nedopmMupoBaHHOE COCTOSTHUE MPU O0KHIME.



54.
55.
56.
57.
38.
59.

60.
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Hanpsoxenno-nepopmMupoBanHOE cOCTOSTHUE TTPH (POPMOBKE.

Bunsl 6paka, KOTOpbIe MOT'YT BO3HUKATH IPH pa3aaye.

Bune 6paka, KOTOpble MOTYT BO3HUKATh IIPU 00KUME.

[IpenenbHas BeicoTa OOpTa, KOTOPYIO MOXKHO MOJTYYHUTH IPU OTOOPTOBKE.
CymIHOCTH Olepaiuy MpaBKy.

Cranu, Croyib3yeMble Il M3TOTOBIICHHS pab0ounX 4acTel (IyaHCOHOB U MaTPHIL)
HITaMIIOB JJ1s (POPMOU3MEHSIONINX ONEPALIUH.

[IpeumymiecTBa ¥ HEAOCTATKY IITAMIIOBKY IACTUYHOMN CPEO.



