MUHHUCTEPCTBO HAVKHU 1 BHICIIEI'O OGPA3OBAHM

g , POCCUICKON ®EIEPALIU

denepantbHOE TOCYAapCTBEHHOE O10/DKETHOE 00pa30BaTEeNIbHOE YUPEIKICHHE
BBICIIEro 06pa3oBaHus
«MarauToropcKuii rocy 1apcTBeHHbIH TexHuueckuit yausepeuteT um. I'.M. Hocosa»

, Lt VTBEPXKIAIO
fIs AHCT JHupexrop UEuC
EEL ,//UZ/ N.1O. Me3un

17.02.2020 r.

PABOYASI ITIPOI'PAMMA JUCHUIIINHBI (MOJLY JIST)

TEOPETHYECKHE OCHOBbI ®OPMHPOBAHHA KAYECTBA H
HCIIBITAHHA METAJUIOIIPOAYKITHH

HanpasiieHne noAroTOBKY (CIEHaTIbHOCTD)
27.03.01 CTAHIOAPTU3ALIVS M1 METPOJIOTI' S

VpoBeHb BhIcIIero 0O6pa3oBanus - GakajgaBpuar
[Tporpamma MoAroTOBKH - aKaJeMHUECKHIi GakanaBpuar

®dopma o0yuenus
OYHas

Uncrutyt/ paxynsreT  MHCTUTYT €CTECTBO3HAHMS U CTAHAAPTH3ALHH

Kadenpa TexHoI0rUY, CEPTU(GUKALIN i CePBICA aBTOMOOHIIEH
Kypc 3
Cemectp S

MaruuTtoropck

2020 rox



PaGouas mporpamma coctaBiena Ha ocHoBe PI'OC BO mo HampaBieHMio IOArOTOBKH
27.03.01 CTAHIOAPTHM3ALIMSA M METPOJIOTUS (yposeHn Gakanaspuara) (mpukas
Muno6prayku Poccnn ot 06.03.2015 r. Ne 168)

Pabouas mporpamma paccMOTpeHa M onoOpeHa Ha 3acemaHuu Kadeapsl TeXHOIOTHH,
cepTH(UKaLUY U CepBHCa aBTOMOOMITEH
10.02.2020, mpoTokoa Ne 6
3aB. kadenpoit , /L(/@/ N.10. Me3un

PaGouas nporpamma ono6peHa metoaudeckoit komuccuein UEuC
17.02.2020 r. mpoToxon Ne 6 e
[Ipencenatens M N.IO. Me3un

Pabouas mporpamma cocTaBieHa: %/ :
noueHT kadenpel TCuCA, xaHJ. TeXH. HayK E.I'. Kacariuua

PerieHsenT: % : l)
npogeccop kabeapsr TOM, a-p TexH Hayk N0 == M.A IlonsixoBa
1




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 . Ne

3aB. kadeapoii 11.10. Mesun

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIIMY U CepPBHCA aBTOMOOMIIEH

IIporokom ot 20 1. Ne

3aB. kadempoii 1.10. Me3un

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TexXHOJIOrHH, CepTH(PHUKAIIMU U CEPBHCA aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenaHuu Kadeapsl TexXHOIOrHH, CepTH(PHKAIIMU U CEPBHCA aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lens ocBoenust nucuuiuinHbl «TeopeTudyeckue OCHOBbI (OPMUPOBAHUS KadyecTBa U
UCTIBITAHUS METAJUIONPOAYKIIUU» — WU3YYCHHE TCOPUH W TMPAKTUKH (OPMUPOBAHUS KadecTBa
METAJIJIOU3-JIeIN B IMPOLIECCe MX IPOU3BOJCTBA, MOHWMAaHUE CTYJIEHTAMH 3aKOHOMEPHOCTEH
nedopMauu MaTepUaioB MPHU Pa3IMYHBIX BUAAX OOpPabOTKH METAIIOB JIABJICHHEM, a TaKkKe
OCBOEHUE METOJIOB TEOPETUYECKOTO aHallu3a W MOJAEIUPOBAaHUS MPOLECCOB IMPOU3BOJICTBA
METAIIIONIPOTYKITUH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuumuaa Teopernueckue OCHOBBI  (DOPMHUpPOBAHUS KayecTBAa ©  HCIBITAHHS
METAJJIONPOIYKIIMM BXOJUT B BapHaTHBHYIO YacTh Y4eOHOro IUIaHa OOpa30BaTeIbHOM
IPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTUK:

OCHOBBI METATypru4ecKoro MpoOru3BOACTBA

OCHOBBI TEXHUYECKOTO PEryTHPOBAHUS

[IpousBocTBEHHAs - MPAKTHUKA IO MOJIYYEHUIO MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
poeCCHOHAIBHOMN eI TEIbHOCTH

TexHoIOTHS KOHCTPYKITMOHHBIX MAaTePUAIOB

Martepuassl oTpaciu

Y4yeOHast - TpaKTHKa [0 TOJIYYCHHIO IEPBUYHBIX MPO(YECCHOHANBHBIX YMEHUN W
HAaBBIKOB, B TOM 4YHCJE€ TMEPBUYHBIX YMEHUH U HABBIKOB HAyYHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTH

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITUH/TIPAKTHK:

KBanumerpus

O6opynoBaHKe U TEXHOJIOIMUECKas TOYHOCTh POU3BOICTBA METAJUIOU3IEIUM

[TnanupoBaHue U OpraHU3aIus SKCIepUMEHTa

TexHonOTHS TPON3BOACTBA METAIIIONPOTYKIIUT

Opranu3zanus u TeXHOJIOTHS UCTIBITAHUH U KOHTPOJISI

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4YeHHs

B pesynbrare ocBoeHus JaucHMIUIMHBL  (Monyns) «Teopermdyeckue  OCHOBBI
(bopMHUPOBaHUS KayecTBa U UCHBITAHUS METAJUIONPOAYKIIMMUY O00yJaromuiics JoKeH 001aaaTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII [Tnanupyemble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

[TK-20 crnocoOHOCTBIO MPOBOAUTH SKCIIEPUMEHTHI 10 33JaHHBIM METOJIMKaM ¢ 00pabOTKOM 1
AQHAJIM30M PE3YJIbTATOB, COCTABIATH ONKUCAHUS IPOBOAUMBIX UCCIIEI0BAaHUI U ITOATOTABINBATh
JTaHHbBIE JJIs1 COCTABJICHUS HAYYHBIX 0030pOB U MyOIUKaLUN

3HaTh OcHoOBHbIE CBE/IEHHUS T10 33/IaHHBIM METOAMKAM ¢ 00pabOTKON U aHATN30M
pe3yabTaToB JaOOPaTOPHBIX PadoT.

YMers [IpumeHsTh METOIMKH IO 00pa0OTKE U aHATU3Y PE3YJIbTATOB IPAKTHUECKUX
paboT, COCTaBIEHUIO ONTUCAHUS MPOBOAMMBIX HCCIIeIOBAaHUN
HaMpsKeHHO-1e()OPMHUPOBAHHOTO COCTOSTHUSI MaTepUaIIoB.

Bnagets Hapeikamu MMPUMCHCHUA MCTONUK I10 06p360TKC " aHaJIn3y pe3yJIbTaTOB
OKCIICPUMCHTA, COCTABJICHUIO OITMCAaHHUA IMPOBOJUMBIX I/ICCJ'IeJIOBaHI/If/'I
HOTpCGI/ITCJ'IBCKI/IX CBONCTB MCTAJUIONIPOAYKIINHN




HIIK-1 ymeTh aHamM3upoBaTh, OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTHYECKUE MTPOIECCHI B
MaTepruanoodpaboTKe U MPOU3BOICTBE METATUIONPOAYKIIUN

3HaTh

MeTtob1 aHayiM3a HaNPsKEHHO-/1e(hOPMUPOBAHHOTO COCTOSIHUS
MaTepHUaIoB, OCHOBBI TEOPUHM U TEXHOJOTUH OOpPabOTKHM METAIIOB
NaBieHUEeM. B3auMOCBA3M MeXIy MNOTPEOUTENbCKUMU  CBONCTBAMHU
METAJUIONPOAYKIIMU; OCHOBHBIE TpeOOBaHUS K IIOKA3aTelsiM KadyecTBa
METAJIONPOAYKIIMU PA3INYHOTO Ha3HAYCHUS

VYmMmern

[lpuMensTr  NpPUHOMIIBI W MoOJeNM  OOecmedeHHss  KauecTBa
METAJUIONPOIYKIIMM B 3aBUCUMOCTH OT cmoco0a ee IpOM3BOJCTBA.
CocraBnarth IIEpEYECHb OCHOBHBIX IIOKa3aTesen KadecTBa
METAJIONPOAYKLIMU B 3aBUCHMOCTH OT €€ JaJIbHEWINEro INPUMEHEHUs Ha
MIPOMBIILIIICHHOCTH.

Bnanets

HaBbikamu omnpezeneHust napaMeTrpoB Metauionpoaykuuu. Haseikamu
paboThl € HAy4YHO-TEXHUYECKOM JMTEpaTypoid, yMEHHEM IPOBOIUTH
KPUTHUYECKHH aHAIIN3 TTOTYYSHHON HH(pOpMaInu




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qHCIe:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayauTopHas — 1 aka. yacoB

— caMocCTosTeNNbHAs paboTa — 71 akaj. 4acos;
dopma arrecranum - 3a4eT

AynutopHas g s
o | womraxTHas pabora E § dopma TeKymero
Pasznen/ Tema 3 (B akaj. yacax) E > Bun 3 KOHTpOJI Kox
g & ©| caMOCTOSITENIBHOM | yCIIeBaeMOCTH H
JIACIMTUTHHBI 3 § s paborsi HIpoMeskyTOTHOM KOMITCTCHIIUH
Tex | 710 | mpakt. z 583 aTTecTaLMK
3aH. 3aH. QO &
1.
CaMOCTOSTEIBHOE
H3yueHHe yueOHOU
1.1 daxropl, BAHAONHE JIUTEPaTypHhl, MPAKTHHECKOE
a <AUCCTEO TOATOTOBKA K 3aHsTHE, (YCTHBIH
METAILIOPOYKIHE s 2 4 10 nabopatopHoi ompoc), 3aumTa [K-20, ATTK-1
nporiecce ee MPOU3BOICTBA patore, naGoparopHoii
BBITIOJTHEHUE paboTHI
KOHTPOJIBHON
paboThI
CaMOCTOSTENIBHOE
12 DopMupoBaHHe n3ydeHue y4eOHol | MpakTHYecKoe 5
N JIUTEPaTypBI, 3aHsTHE, (YCTHBIH
METAIIONPOAYKIMH  TIpH 6 6/31 15 MOATOTOBKA K omnpoc), 3amHTa I1K-20, ATTK-1
IpoKaTKe nabopaTopHOH TabopaTOpHOI
paboTe, HanucaHUe paboTHI
pedepara
5
CaMOCTOSTENBEHOE
13 DopMupoBaHHe n3ydeHue y4eOHol | MpakTHYecKoe 5
N JIUTEPaTypBI, 3aHsTHE, (YCTHBIH
METAIIONPOAYKIMH  TIpH 6 6/411 15 MOATOTOBKA K ompoc), 3amHTa I1K-20, ATTK-1
- n1abopaToOpHON TabopaTOpHOI
paboTe, HanucaHue paboThI
pedepara
CaMOCTOSTEIBHOE
14 DopMupoBaHHe n3ydeHue y4eOHOl | MIpakTH4ecKoe 5
— JINTEPaTypBHI, 3aHsTHE, (YCTHBIH
. 2 15 TOATOTOBKa K ompoc), saumTa MK-20, ATIK-1
LITAMITOBKE nabopaTtopHoOH nabopaTtopHoOi
paboTe, HanmucaHUe paboTHI
pedepara




CaMOCTOSITETIbHOE HpaKTHIECKoe
15 dopmupoBanue H3y;;:;)2¥;;:gﬂon 3aHsATHE, (YCTHBIN
Kafectrsa 2 | 2nm 16 | momrorosxkax | ©MPOS):3AMMTA N\ 56 jipreq
METaUIONPOLYKIMHA  [PH A6ODATODHOI 71ab0paTopHOit
MPECCOBaHUU paTop paboTh

pabote, HanMcaHue K3AMEH

pedepara

HUroro no pasaeny 18 | 18/81 71
Wroro 3a cemectp 18 | 18/8U 71 3a4éT
Hroro mo AuCHUILIMHE 18 | 18/8U 71 3a4er TIK-20,A11K-1

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

JUig n3ydeHus: JaHHON TUCIUILIMHBI B KAYECTBE METOJUYECKOIO IOIX0a IPUMEHSETCS
TEXHOJIOTUS] KOHCTPYUpPOBaHUs yuyeOHOM MH(OpMaIuM, T.e. IPU MOATOTOBKE MpPErnojaBaTels K
y4eOHOMY TMPOLIECCY YUUTBHIBACTCS YTO U B KAKOM 00BbEME M3 M3ydaeMoil HHPOPMALUU JTOJKHEI
YCBOUTb CTYJEHTbl, YPOBEHb IOATOTOBJIEHHOCTH CTYAEHTOB K BOCIPHUATHIO Yy4eOHOM
MH(pOpMaLKK 110 BOIIPOCaM CepTU(PUKALIUH TPOIYKIIMHU U BOZMOKHOCTH IIpenogaBaTelis.

Ilepen HauanoMm 3aHATUI O3HAKOMUTH CTYJEHTOB C IJIAHUPYEMBIM OOBEMOM YacoB I10
yueOHOMY IIJIaHy Ha U3y4€HUE JTAaHHOW JUCLUILINHBI.

OOparuTh BHUMaHUE Ha TO, KAKOE KOJIMYECTBO YAaCOB OTBOAMUTCS HA CAMOCTOSITEIbHYIO
paboTy. DTH Yackl BBIACISIOTCS AJIS 3aKPEIJIEHUS] TEOPETUUECKOT0 MaTepraia, Ha MOATOTOBKY K
7a00paTOPHBIM 3aHATHUSM, MOJATOTOBKY K 3allUTEe J1a0OpaTOpHBIX pPabOT M Ha HamlMCcaHUe
pedepara.

Ilepen kaxmoil nexiueld NpOBOAUTH BBIOOPOYHBIM ONPOC MO MaTepuaity MpeablIylux
nekuui. Pe3ynabTaThl ONMpPOCOB JOJIKHBI (PMKCUPOBATHCS W YUYMTHIBATHCSA IMPU BBICTABICHUM
OKOHYATEJILHOHN OLICHKH 10 AVCLUIIINHE.

Jlexkuuu NpOXOAST B TPAaJUIMOHHOM Qopme, B (GopMe JEKIUI-KOHCYIbTaluil C
KOJIJIEKTUBHBIM ~ OOCY)KJI€HHEM KaKoro-imbo BoIlpoca, MpoOJieMbl WM  COMOCTAaBICHUH
uH(popMaLnu, ujel, MHEHUH, IpeuiokeHuid. [1pu 3ToM 11enn AMCKYCCUU TECHO CBSI3aHbl ¢ TEMOM
JIEKLUH.

JIaGopaTopHble 3aHSTHS BBIIOIHSAIOTCS B rpynnax Mo 5-7 yenoBek B Kaxaou. Kaxnomy
CTYJEHTY B I'PYIIIE BbIIAETCS NHAUBUAYAIbHOE 3aaHne. OHAKO KOHEUHBIN pe3yabTaT AOKEH
OBITh OJMHAKOBBIM JUIsI BceX. B paboTax mpuMeEHseTCs CleHualbHOE TEXHOJIOTHYECKON
o0opynoBaHue (MPOKATHBIA CTaH, pa3pbIBHbIE MAIMHBI), JUI1 PabOThl ¢ KOTOPBIMHU CTYIECHTHI
JIOJIKHBI POCTYIIATh JEKIHUIO M0 TEXHUKE 0€30IacCHOCTH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. 3arupoB, H. H. OCHOBBI pacdyeToB TMPOIECCOB TOIYYCHHS JTUHHOMEPHBIX
METaJUION3IeIIH MeToIaMi 00paOOTKH METAJUIOB JaBjeHUEM [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue / H. H. 3arupos, U. JI. Koucrautunos, E. B. UBaHoB. — 2-¢ u3n. — M. : UTHOPA-M,
2018. — 311 c¢. — (Bwicmiee oOpa3oBanue: bakamaBpuar). — Pexum gocryna:
http://znanium.com/bookread2.php?book=949740. — 3aru. ¢ skpaHa.

2. loporo6un, B. I'. TeopeTndeckne oCHOBBI 00paOOTKH METAIOB JaBJICHUEM . yueOHOE
nocodue / B. T'. loporooun, A. I'. Kopuynos, K. I'. ITuBoBaposa ; MI'TVY. - Marautoropck :
MI'TY, 2015. - 1 asaekrpon. ont. auck (CD-ROM). - 3ara. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123
930/1415.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. bepkosckuii, B.C. TeopeTnueckue OCHOBBI U pacdyeT KaIHMOPOBKH BaJIKOB COPTOBBIX
IpO-KaTHBIX CTAHOB : yueOHO-MeToanueckoe nmocodue / B.C. bepkosckuii. — Mocksa : MUCHC,
2003. — 110 c. — Tekcr : anekTpoHHbIH // DeKTPOHHO-OMOIHOTeYHAS
cucrema «Jlamp» : [caiit]. — URL: https://e.lanbook.com/book/116836 (mata oGpamicHus:
01.11.2019). — Pexwum ocTyna: jist aBTOPHU3. TOJIb30BaTENICH.

2. Joporo6un, B. I'. Pacuer nampskeHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS METOAOM
Xapak-TepucTuK : yueonoe nocodue / B. I'. loporodun, A. I'. Kopuynos ; MI'TY, kadp. MuMT. -
MarsuTo-ropck, 2010. - 103 c. : WL, CXEMBI, TaoII. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=312.pdf&show=dcatalogues/1/10689
17/312.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : 3JEKTPOHHBIH. -
Nme-eTcs neyaTHbIN aHAJIOT.

3. O0paboTka MeTaioB aaBieHueM : yueOHHK / B.A. Pomanues, A.B. I'onuapyk, H.M.
Ba-Bunkun, C.B. CamyceB. — Mocksa : MUCHUC, 2008. — 960 c. — Tekcr : anekTpoHHbI# //
DneK-TPOHHO-O0MOInOTeYHAas cucrema «Jlaup» : [caiiT]. — URL:
https://e.lanbook.com/book/117037 (mara oOpamenus: 01.11.2019). — Pexum mocrtyma: ams
aBTOPH3. MIOJIb30BATEIIEH.

4. Meramnypr [Tekct]: Hayuno-texuuueckuii xypH. — M.: 3A0 «Mertamtypruszaar».
ISSN 0026-0827.

5. IIpousBonctBo npokara [Tekcr]: Hayuno-texaudeckuii xxypH. — M: OOO «Hayka u
TEXHO-JIOTHI.

6. Cramgmaptel u KadecTBO [TeKkcT]: eXKeMeCSYHBbId HAYYHO-TCXHUYECKUH U
skoHOMHuecKuil KypH. —M.: PUA «Crannaptsl u kauectBo». —ISSN 0038-9692.

7. Bek  kauecTBa: DJJIGKTPOHHOE  Hay4YHoe  wu3faHue. Pexum  joctyma:
http://www.agequal.ru/e_archive.html ISSN 2500-1841.

8. Ky3HeuHo-1mtamMmoBouHoe Tipou3BoicTBO. OOpaboTka MetamioB naBieHueM [Tekcr]:
Hayuno-texuunueckuii xypH. — M. ISSN 0234-8241.

9. OcHOBBI TEOPUH U TEXHOJOTHYECKUX TporieccoB OM/] n TpyOHOro mpou3BOJCTBA !
yueb-noe mocobue / M.A. Xapurtonos, C.I1. T'ankun, C.B. CamyceB [u ap.]. — Mocksa :
MUCHUC, 2017. — 172 c. — TekcT : 31eKTpoHHBIH // DIeKTpOHHO-OMOIMOTEYHAsT CHCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/105288 (nara oopamenus: 01.11.2019). —
Pexum noctymna: s aBTOpH3. IOJIb30BATENEH.

10. Texuosorus metamuioB u craBoB . yueouuk / H. H. Ceprees, A. E. I'Bo3nes, H. E.
CrapukoB [u ap. | ; moa pea. a-pa TexH. Hayk, npod. A. E. ['BozneBa. - Mocksa ; Bomorna :
WNudpa-Umxenepus, 2020. - 480 c. - ISBN 978-5-9729-0464-8. - TekcT : anekrpoHHbIi. - URL:
https://znanium.com/catalog/product/1168628 (nara oopamenus: 16.09.2020). — Pexxum nocryna:
TI0 TIO/IITHCKE.



B) MeToauveckne yKazaHus:

1. KonTakTHOE TpeHHE KaK TEXHOJOTUYECKHIl (haKTOp MpHU MPOKATKe: METOA. YKa3aHUs K
nabop. padore / Muxaiinosckuii M.A. — Marautoropck: MI'TY, 2003.

2. OnepeskeHue MpH MPOKaTKe: METOJI. yKa3aHus K jJabop. padore / Muxaiinosckuii 1.A.
— Marnutoropck: MI'TVY, 2003.

3. CuitoBBI€ YCITOBHSI ITPOKATKU: METOI. YKa3aHus K 1abop. pabore / MuxaitnoBckuii M. A.
_ Marnutoropck: 'OY BITO «MI'TY», 2009

4, MuxaiimoBckuii M.A.. Meroauveckue ykKazaHHUs 110 BBIMOJHEHHUIO KypCOBOH M
caMocCTosTeNbHON paboThl. - Marautoropck: I'OY BITO «MI'TY», 2010

r) [IporpammHoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (st ki1accoB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJTHO 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchblIka
DiexkTpoHHas 6a3a MepHOAMYECKUX HM3aaHuii East View
Information Services, OO0 «MUBUCy
HanmonanwHas nH(GOPMaIMOHHO-aHATUTHYECKasT

https://dlib.eastview.com/

URL:
cucreMa — PoccHiickuii MHIEKC HAy4YHOI'O [IUTUPOBAHMS AT . .
(PUHLI) https://elibrary.ru/project_risc.asp
[MouckoBass cucrema Axamemus Google (Google URL: https://scholar. dooale.ru/
Scholar) - NHps- -g00gle.

HNudopmannonnas cucrtema - EquHoe okHO AocTyma K

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

denepanbHOE roCyJapCTBEHHOE OO0 IKETHOE
yupexaenue «Denepansubiii nHCTUTYT Tpombinniennon|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

9 MaTepuaJibHO-TeXHHYeCKOe 00ecreueHue TUCIIUTIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITFOUAET:

1. VYueGuble ayauTopuu JUIss TPOBENEHHUS 3aHATHHA JIEKHMOHHOIO THMA -
MynbTUMeIMIHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMAITH.

2. Y4eOHbIE ayaUTOpPUM JUIsI TPOBEJICHHs JIAOOPATOPHBIX 3aHATHH, TIPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAINH, TEKYIETO KOHTPOJISI ¥ POMEXKYTOYHOH arTecTanuu - Jlocka,
MYJIbTUMEIUHHBIN TPOEKTOP, IKpaH, JJAOOPaTOPHBIN OAHOKIETHEBOM CTaH [Tl HPOTSKKU JICHTHI,
WU3MEPUTENBHBIA HHCTPYMEHT (IITaHT €HITUPKYIIH, MUKPOMETPHI)

3. TlomemeHust s caMOCTOSITENbHOW paboThl oOydwaromuxca - IlepcoHanbHbIE
kommbioTephl ¢ makerom MS Office, BeixogoM B MHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYFO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA

4. TlomewmeHnue sl XpaHEHUS U MNPOPHUIAKTUYECKOTO OOCITY>KUBaHUSA Y4eOHOIO
obopynoBanusi -  Cremnmaxu Ui XpaHeHUs  y4yeOHO-HArJSIAHBIX — HOcoOMil  u
y4eO0HO-METOIMYECKON JOKYMEHTAITHH.



IIpunoxenne 1
6 Y4eOHO-MeTOqMYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOI padoThl CTY/1eHTOB

[To mucuummuHe «Teopernyeckue OCHOBBHI (DOPMHPOBAHUS KAaueCTBA U HCIBITAHUS
METAJJIONPOIYKIIUU» MPEeIyCMOTPEHA ayAUTOPHAs M BHEAyJUTOpHas caMOCTOsITellbHas paboTa
o0yyJarouuxcs.

AynuropHas caMOoCTOsITelIbHas paboTa 00y4JaroluXcsi OCYIIECTBIISETCS B BHJIE IIOJITOTOBKE
K IIPOBE/ICHUIO JIAOOPATOPHBIX padOT U MOIYUYECHHIO BBOJHOTO (MIEPBHYHOIO) HHCTPYKTAXKa 110
TEeXHHUKE 0€30MaCHOCTH.

Ilepevyenns 1abopaTopHBIX padoT

1. 3nakomcTBO ¢ obopymoBanuem OM]]

2. YcioBus 3aXBaTa MOJIOCHI BaJIKAMH U KOHTAKTHOE TPEHHE MPH MPOKATKE

3. Omnepexenue nNpu NpoKaTke

4. CunoBble yCIOBUS ITPOKATKU

5. HccnenoBanue BIMSIHHS TPOJOIBHOTO TPOGUIS BOJOKM HAa CUIY U HampsKEeHUE
BOJIOUCHHS

6. I'eomerpuyeckuii U pakTUYECKUN ovaru aedhopmaruu

7. Cranuu NpOKaTKH MOJOCH! B TIAJIKMX BaJIKaX

8. CBs3b MEX[y INIABHBIMH HANPSKECHUSIMH, TEXHOJIOTHUECKOH TIIACTUYHOCTHIO U
[JIABHBIMU JIe(hOpMaIHsSIMH.

9. Pacuer muHbI ouara nedopmanun

10. OmpeneneHue cMEMIEHHBIX 00HEMOB TTPH MPOKATKE

11. Mexanu4deckas cxema JaeGopMaluy MPpecCOBaHUS

BheaynuropHas camocTtosATenbHas pa0oTa 0OydyaroIIMXCsl OCYLIECTBISETCS B BUJE
W3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOLIEMY pa3/ieily ¢ IpopabOTKOW MaTepuraia; BHIIOJHEHUS
JIOMAIIHUX 3a/laHUM.

IIpumepHble nHAMBHUAYATbHBIE JoMaliHKe 3aganus (U13):

1. Onepexxenune u OTCTaBaHHUE.

2. Mexanuueckas cxema JepopMalui NPOKaTKU ¢ HATSKEHUSIMU.

3. OcobeHHOCTH BHELIHETO TPEHUS MPH MPOKATKE.

4. ®akTopbl, ONPEIEISIONINE YCUITUE POKATKH.

5. Buasl TpeHus py POKATKeE.

6. Mexanunyeckas cxema fedopMalii IpecCOBaHMUS.

7. OnpeneneHre KOHTaKTHOM IJIOLIAINA ITPOKATHIBAEMOTO METAJlIA C BaJIKaMHU.



puioxenne 2

7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe Pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpEeACTBA NJISl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecranumn.

CTpyKTypHBIii OrneHo4HbIe CpecTBa
JNIEMEHT [Tnanupyemsie pe3ynbTaTel 00y4IeHHS
KOMITCTEHIINT
IK-20 — cnocoGHOCTHIO MPOBOAUTDH IKCIEPUMEHTHI 10 33JAHHBIM METOTUKAM C 00PA0GOTKOI M AHAJTU30M Pe3yJibTaTOB, COCTABJIATH OMMCAHUS IPOBOUMBIX
HCCIeJOBAHUI U MOAr0TABJINBATH JaHHbIE /LISl COCTABJIEHNS HAYYHBIX 0030POB M MYOJMKAIMI{
3HaTh: OCHOBHBIE CBeJIeHHS IO 3aJaHHBIM MeTofukaM ¢ | 1. OcHOBHBIE METOABI OOpaldOTKM M aHamM3a pe3yabTaToB Ja0OpaTopHOl paboTHI
00paboTKO M aHATM30M PE3yJIbTAaTOB Ta00PaTOPHBIX | «CHIIOBBIE YCIOBUS MPOKATKN.
pabor. 2. OcHOBHBIE MeTOIBl OOpaOOTKM W aHauM3a pe3yJbTaTOB J1a0OPaTOPHOH paboTHI
«YcIoBUs 3aXBaTa MOJIOCH BAJIKAMH M KOHTAKTHOE TPEHHE TP MIPOKATKEY.
3. OcHoBHBIE MeTOABI OOpabOTKM W aHalM3a pPe3ylbTaTOB JaboOpaTOpHOW pPabOTHI
«OnepexeHue Mpu MPOKATKE.
4. OcHoBHBIE MeTOABI OOpPaOOTKM M aHaNM3a pe3yJabTaTOB JIAOOPAaTOPHON padOTHI
«CuII0BBI€ YCIIOBHS IIPOKATKH.
YMers: [IpumeHsTe MeTomuku 10 o0paboTke M aHanu3y | 1. OOpaboTKa JaHHBIX NPH COCTABICHUH MEXaHUYECKON CXeMbI Je(opManiy BOJOUYCHHUSI.
pe3ylbTaTOB TPAKTHUECKHX paboT, cocTaBieHuio | 2. MeTtouka 00paboTKH JaHHBIX TPH (OPMHUPOBAHIUH MEXAHUIECKOH CXeMBbI Je(opMaIiu
OITUCaHUS HPOBOJIUMBIX UCCJICZOBAHUH | TIPECCOBAHMSI.
HaIpsHKeHHO-Ie(opMHUPOBAHOTO coCTOsIHUS | 3. AHAJIU3 Pe3yJIbTaTOB COCTABICHHS MEXaHWMIECKON CXEMBI Ie()OpMAIIMHU IPOTSDKKH Yepes3
MaTepHajoB. HETIPUBOJIHBIE POJIHKH.
4. AHanm3 pe3yJbTaTOB COCTaBJICHUS MEXaHWYECKOW CXEeMbl Jie(OopMalluyl MPOKATKU C
HATSHKEHUSIMU.
Bragets: HaBpikamn npuMmeHeHHs MeToquK 1o oOpabortke u | 1. OOpaboTaTh JaHHBIE PE3yIbTATOB PACcYETOB ITAPaMETPOB oyara aedopmarum.
aHaM3y pe3ysbTaTOB DKCIEPUMEHTa, cocTaBieHuio | 2. [IpuMEeHHTh METOMKY N0 00pabOTKe IAHHBIX TPU COCTABICHUH CXEMBbI JeopMaluy B
OTIHCaHUS MPOBOAMMBIX WCCIIeIOBaHMH | IIMPOKOM ouare Aedopmanun
NOTPEOUTENBbCKUX CBOWCTB METAJUIONPOIYKIIUI
AINK-1 — yMers, aHAJIM3HPOBAThb, OCYIIECTBJAATH H KOPPEKTHPOBATH TEXHOJOTHYECKHE TIpollecchbl B MaTepHaa000padoTKe W TNPOU3BOACTBE
METAJIONPOAYKIHH
3HaTh: Metoapl aHanu3a HanpsbkeHHO-nedopmupoBaHoro | 1. ['eomeTpuueckuii u GpakTrdeckuil ouarn aedopmanuu.
COCTOSIHUSI ~ MaTepHajoB, OCHOBBl TEOpPUM U | 2. YCIIOBHE MOCTOSIHCTBA 00beMa M CBsI3b Mexay KodhdunuenTamu Aedopmanuu npu
TEXHOJIOTHH O00pabOTKH METaJIOB  JIABJICHUEM. | MPOKATKE.
Bzanmocssizu MEXIY MOTPeOUTENbCKUMH | 3. YTOJI KOHTAaKTa. YTIIbI, IPUMEHIEMbIE Ha TIPAKTHKE IPU XOJOAHOM U ropsiuei mpoKaTtke.
CBOWCTBaMHU METaJUIONIPOAYKIIUH; ocHoBHBIE | 4. OCHOBHBIE CTaJIUM MTPOKATKH MOJIOCHI B IIIaKUX BAJIKaX.
TpeboBaHU K MOKa3aTeIsIM KadecTsa | 5. YcIoBHE IIIACTHYHOCTH
METAJUIONPOAYKIIMH PA3IMYHOTO Ha3HAYCHHS 6. Illupoxwue u y3kue oyaru aedopManyi. 3aKOHOMEPHOCTH (POPMOM3MEHEHHSI B JAHHBIX




CTpyKTypHBIi OLieHOYHBIE CPENICTBA
JJIEMEHT [Inaampyemble pe3yabTaThl O0yUeHHS
KOMIIETeHIINN
ouarax jaedopmManuu.
7. Huskue ouarn nedopmanyu. 3aKOHOMEPHOCTH (OPMOM3MEHEHUS! B JAHHBIX Odarax
nehopmartum.
8. Ompenenenne KOHTaKTHOH IUIOLIAIN MPOKATHIBAEMOT0 METAJIA C BAIKAMHU.
9. OmnepexxeHne 1 OTCTaBaHUE.
10. Oco0eHHOCTH BHEIIHETO TPSHHMS IIPH IIPOKATKE.
11. Bwunsl TpeHHS TIPH MTPOKATKE.
12. DKCHepuMEHTAIBLHOE ONPEIEICHUE OTICPSIKCHUSI.
13. Bonouenne.
14. Teopermueckoe onpeaeNeHne ONepeKeHUs
YMeTh: [Mpumenats npuHIMIBEL W Monenu obecredenust | 1. IlpuBecTH yclioBHe MIacTUYHOCTH M MEXaHUUECKas cxema AedopMaluy B y3KOM odare
KayecTBa METAUIONPOAYKIMH B 3aBHCUMOCTH OT | JeQOpMaIyH.
criocoba ee mpomsBojacTBa. CocraBnsaTh mepedeHsb | 2. [IpoaHanm3mpoBarh CTaOWIBHOCTH IMapaMeTpPOB IMpoIlecca W KadyecTBO IpPOKaTa Ha
OCHOBHBIX ToKa3aTenen Ka4yecTBa | pa3HBIX CTAIMSIX.
METAJUIOTNIPOAYKIIMA B 3aBUCUMOCTH  OT  ee | 3. OmnpenenuTs B3aMMOCBS3b 00XKaTHs, TUaMeTpa BAJIKOB U YIiia 3axXBaTa.
JTATBHENIIIETO TPUMEHEHUS Ha TPOMBIIIUICHHOCTH. 4. HaiiTi cBS3b MEXAY TJIABHBIMH HANPSHKEHUSMH, TEXHOJIOTHYECKON TUIACTUYHOCTHIO U
[JIABHBIMH JIe(hOpMAITHSIMHL.
5. HaiiTi B3auMOCBs3b 00KaTHsI, JaMeTpa BaJIKOB M yrjla 3axBaTa.
6. OmnpenenuTh BIMSHAE MEXaHUYECKOW CXeMbl Je(OopMaldi Ha CHJIOBBIC HapaMeTphl
IpoIIecca U TEXHOIOTUIECKYIO TUIACTUYHOCTh 00pabaThiBaeMOTo MeTaa.
7. TlpuBectu (hakTOpPHI, ONPENENSIONINE YCUIINE TPOKATKH.
Bitaners: Hagsikamu OIIPEEIICHUS napametpoB | 1. @opmybl 1uis pacueToB apameTpoB ovara aedopmaiuu.
METAIIONPOAYKIIHH. HaBeikamu  paGotet ¢ | 2. V3MeHeHuHe yriia KOHTaKTa MPH U3MEHEHUH 00XKaTHsl.
HAyYHO-TEXHUYECKOH  jHTeparypoit,  ymenweM | 3. Mexanuueckas cxema JeopMaIiy B IIMPOKOM odare JAeopMallyH.
MPOBOJUTh KPUTHYECKHMH aHaiu3 MoiydeHHou | 4. Mexanudeckas cxema aeopMaIiiy MPH MPOLECCe MPOKATKH.
uHbOpMaIUH 5. Koaddumments! nedopmarwu mpu IpokaTke. B3anMocBsI3p MEX Iy HUMHU.
6

.OHpe,Z[GJ'ICHI/Ie CMCIICHHBIX 00BEMOB Inpu IMpPOKaATKE.
CYMMApPHBIX BBITSKCK.

OHp CACIICHUEC YaCTHbIX H




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass aTTecTalds IO AWCHUIUIMHE  BKIIIOYAET TEOPETUYECKUE BOMPOCHI,
NO3BOJISIOIINE  OLIEHUTh YPOBEHb YCBOGHHUS  OOyYarOIIMMHUCS 3HAaHMA W CTENEHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIAJCHUIA, TPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH 10 JaHHOHM AMCHUIUIMHE MPOBOJUTCS B YCTHOM (hopMe 1O 3K3aMEHALMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHS IPY aHATUTUIECKUX OTEPAIHsX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OICHKY «YAOBJIETBOPUTEJbHO» (3 Oamia) — oOydJaromuics JIEeMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIHbHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPUTEJAbHO» (1 Oam) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsACHEHUS WHPOpMAIUU, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



