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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM Toly Ha 3aceaHuu Kadeapbl MeTauTypriui 1 XUMHIECKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauTypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceaHuu Kageapsl MeTauTypriuv i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoopena st peanuszamnuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl MeTauTypriud i XUMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

«Hay4Ho-uccnenoBarenbckas padoTay SBISIOTCSA: Pa3BUTHE y CTYJICHTOB JIMYHOCTHBIX
KauecTB, a Takxke GopMHpOBaHUE 001IeTPOodeCcCHOHATBHON U TPO(PECCHOHATILHON KOMITETEHIIUHA
B cootBercTBUM ¢ TpeboBanusamMu PI'OC BO mno nampasnenuto mnoarotoBku 22.03.02 -
MeTtanayprus.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

Juctnumuimna HaywHo-uccnenoBarenbekas paboTa BXOAWUT B 4YacTh y4eOHOroO IJIaHa
(bopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpPaMMBbI.

Jns  W3ydeHUs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUILINH/ IPAKTUK:

VYuebHas - Hay4yHO-HCCIeloBaTelbCckass padoTra (TMONydYeHHE NEePBUYHBIX HABBIKOB
Hay4YHO-HMCCIIEJ0BATENIbCKOM paboThI)

OCHOBBI IPOKATHOT'O IPOU3BOACTBA

MeTo1pl OITUMHU3ALNY B METAJLITypIUH

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAILITYPTUU

HoBble TexHOJIOrMYeCcKUE peIeHusl B METAJUTY I YEPHBIX METAJUIOB

OCHOBBI TEXHMYECKOI'O TBOPYECTBA

KosmreBast 06paboTka cranu

Meroas! cClleI0BaHNs MaTEPUAIIOB U ITPOLIECCOB

MeTopl KOHTPOJIS JOMEHHOTO Mpoliecca

Teopus 1 TEXHOJIOTHS JOMEHHOTO IIpo1ecca

OKctyaTtanys JOMEHHBIX I1eden

Amnanu3 uyuciioBoit nHpopmMaLun

3nanus (YMEHHUsI, BIaJICHUS), TIOJYYCHHbIC NPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI JUISl U3yUSHUS U CIUIUTNH/TIPaKTHK:

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alIMTa BBITYCKHON KBATM(PUKAIMOHHOMN paboThI

[IponBukeHNE HAYYHOU IPOLYKLIIUH

3 Komnerenunu ody4yarouierocsi, opmMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHH s

B pesynbrare ocBoenus nucuuruinHbl (Moayisi) «HayuHo-uccnenoBarenbckas paboTay
oOyJaromuiics ToKeH 0071a1aTh CIeAYOIUMU KOMITETEHITUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-3 CriocoOeH BBITTOJIHATH HAYYHO-UCCIICIOBATEIILCKHE 3a/1a49H B 00J1aCTH TTPO(HEeCCHOHATTLHOM
JESITEIbHOCTH

[TK-3.1 Pemaer way4HO-mcCclenoBaTeNbCKUE 3aqaddl B OOJACTH METaJLUTypPTrUH
YEPHBIX METAJJIOB




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM
qHUCIIe:
— KoHTakTHas pabora — 10,1 akas. gyacos:
—aynurtopHas — 10 akay. gacos;
— paeayautopras — 0,1 akaj. 4acos;
— camocTosTeapHas padoTa — 94 akajl. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

®dopma aTTecTalluy - 3a4ET C OLEHKOMN

AynutopHas 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyIIero
=
B aKaJl. 4yacax ) Bung KOHTPOJIS
Pasnen/ Tema g | (Baxan uacax) g N p Kon
> & ©| camMOCTOsTEeNBbHOI | ycrieBaeMOCTH U
JIACIMTUTHHBI ) E s ., | kommeTeHuu
Q & paboThI MIPOMEKYTOYHOMH
nab. |mpakr. | € &
Tlex. . 1 2'g aTTeCcTaIuu
3aH. | 3aH. | O &
1. 00630p MEPUOTNUECKON
JIMTEPATyPHI
11 Brimaua
o~ 421 I1K-3.1
WHIMBU1YaJIbHBIX 33TaHHH.
Nzyuenwne
pedepaTHBHBIX
JKYPHAJIOB TI0
METaJLLy prUH.
[Touck Hay4yHBIX
1.2 [Iposenenue . 611141(2}11114171
nureparypHoro o03opa mo| 5 30 M O6cyxaeHnue [K-3.1
WMHIUBUIYaJbHOMY 33/IaHHIO COOTBETCTBYIOMIH
y y X TEMATUKE
WHIUBHUAYaIBHOT O
3a1aHusl. AHaIu3
MOJTY4YEHHOMN
uHpopmaruu.
1.3 TlocranoBk 3a/1a4n
M. 2 MK-3.1
MCCIIeTOBaHUM
Hroro no pazaeny 6/211 | 30
2. BeinonueHue
HAy4YHO-HCCIIEIOBATEIbCKON
paboThl MO HMHAWBUIYAILHOMY
3aJaHUIO.




O6paboTtka

Pe3yJIbTaToB
(uzmueckoro win
21 [IpoBeneHue MaTeMAaTHYECKOTO
Nab0PaTOPHBIX HCMBITAHUN H MOJICTUPOBAHHUS
00paboTka pe3yJIbTaTOB TEXHOJIOTHYECKOT
UCCIIEZIOBAHU. Amnanus 0 mpolecca
paboThl  arJoMepanoOHHbIX 2 21,5 | mnpowusBojacTBa Huckyccus IK-3.1
MAIlIMH, JTOMEHHBIX Me-4ei U arioMepara,
CTaJICIUIaBUJIbHBIX arperaToB YyTyHa WIN CTaJIH,
METaJLTy PrUUSCKHX aHanu3 paboThI
MpePUITHN JIOMEHHBIX TIeden
WA
CTaJeIIaBUIIBHBIX
arperaToB
O060061menue
Pe3yIIbTaToB
Hay4HO-
HCCIIeIOBATENBCK
0¥ paboTHI
2.2 O6o01eHre pe3ynbTaToB [TOTTYICHHPBIX
N IIyTEM IIPOBEICHHS
HaYYHO-HCCIIEI0BATEIbCKOM .
pabots! o i | 21 (usmyeckoro win | YCTHBIH ompoc. K-3.1
HHIMBILYATbHOMY 3A1aHHIO. MaTeMaTHYeCKOTro Huckyccus
MOJIETTUPOBAHUS
DopmynupoBaHue BHIBOJOB
TEXHOJIOTHYECKOT
0 Tporecca
MPOM3BO/ICTBA
arjoMepara,
YyryHa WM cTa-
b3
ITonroroBka
oT4Y€Ta 110 HaYyY-
HO-
HCCIIE0BATENIBCK
oif pabore.
CTpyKTypHUpOBaH
ne oT4e-Ta 1o
rJlaBam u
2.3 TloaroroBka oTuéTa TO naparpadam. N
o VYeTHBIl onpoc.
Hay4YHO-UCCIIEI0BATEIbCKOM 21,5 Onucanue [K-3.1
pabore. METOJIOB Huciycens
UCCIIeI0OBaHUS,
aHaIN3 u
HHTEPIPETAIHS
MIOJTYYSHHBIX
pe3yabTAaTOB
UCCIIEIOBaHMYSL.
DopmysiupoBaHue
BBIBOJIOB.
2.4 Cpava v 3ammra oTyYeTa. IMonroroska 3amura oTyera. TK-3.1
Cpaua yCcTHOTO 3a4yera 3a4eTy 3aueT ¢ OLEeHKOH '
Wroro no pazneny 421 | 64
Hroro 3a cemectp 10/41 | 94 3320
Hroro no gucnuiinHe 10/41 | 94 3a4eT C OLICHKOM




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jis  peanm3anuu  MPEAyCMOTPEHHBIX BUIOB y4eOHOH paboThl B KauyecTBE
00pa30BaTeNbHBIX TEXHOJOTHH B MPENOAaBaHUU AUCHUILUIMHBI «HaydHOo-HCClienoBaTenbeKas
paboTay UCIONB3YIOTCS TPATUIIMOHHAS U MOTYJIBHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

B xozte mpoBeicHUs MPaKTHUYECKUX 3aHITUH MTPETyCMaTPUBACTCS

— HCIOJB30BAaHHUE DJIEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuana 1o pasjeliam
JVICIATUTHHBL, TPEOYIOIINM HUILTIOCTPAITHIA;

— UHTEPAKTUBHBIC (OPMBI O0YUEHUS: YCTHBIN OIIPOC, 00CYKICHUS, JUCKYCCHU.

[Ipu mpoBeneHUU 3aHATHH HUCIONB3YETCS METOJ KOHTEKCTHOrO OOydYeHHs, KOTOPBIH
MO3BOJISIET YCBOUTH MAaTEpHall IyTEM BBISBIICHHS CBS3€H MEXIy KOHKPETHBIM 3HAHHUEM H €r0
npUMEHeHHEeM. Pe3ynbTaTbl  BBIONHEHHBIX — 3aJlaHUil  3aIIMIIAIOTCS W I[OJIBEPraroTcs
KOJUIEKTUBHOMY OOCYKJICHUIO C BBISIBJICHUEM M aHATTU30M ITPOOIEMHBIX CUTYaIHH.

[Tpu mpoBeieHNH NPAKTUIECKUX 3aHATHI MPEI0IaraeTcs Iepexo] OT PEPOIYKTUBHBIX
METOJIOB O0ydYeHHUsI K YaCTUYHO-TIOMCKOBBIM M HCCIICIOBATEIILCKHUM METOJIaM, Pa3BUBAIOIIIM
JIOTHYECKOE, TEOPETUIECKOE MBIIUICHUE, YMECHHE apryMEHTUPOBATh U OTCTAMBAaTh COOCTBEHHOE
noHnManue Bompoca. C 3TOH IENbI0 BO3MOXKHO HCIOJIB30BAHWE METOJIOB SBPHCTUYECKUX
BOITPOCOB M OP3MHCTOPMUHTA (MO3TOBOM aTaKH ).

KonTponpHast pabora sSBISETCS JIOTUYECKUM 3aBEPIICHHEM IPAKTUYCCKUX 3aHSATHH, a
TakKe TMPOBEPKOM TroTOBHOCTU CTylneHToB K Hamucanuto BKP. Crynentam Ha BbIOOp
npeiaraeTcsi KOHTpOoJIbHas paboTa Mo mepeienam:

MIPOU3BOJICTBO arjioMepara;

MIPOU3BOJICTBO YYT'YHA B JOMEHHBIX I1€YaX;

BHEJIOMCHHOE IIPOM3BOJICTBO METAILIA,

BBITUTABKA CTAJIA B KOHBEPTEpax;

BBIIJIABKA CTAJIU B 3JICKTPOIICYaXx;

BHeTeUHast 00paboTKa CcTanu;

HEeNpepbIBHAS PA3JIMBKA CTAIIH.

CaMocTosTenbHYI0 padoTy ¢ MHIWBUIYAIbHBIMU 33/IaHUSMU CTYJIEHTaM BBITOIHSIOT C
UCTIOJTb30BaHUEM ITEPCOHATBHBIX KOMITBIOTEPOB.

6 Y4eOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecrevyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. PerxkoB, U.b. OcCHOBBI Hay4HBIX HCCICIOBAHUA WU H300pETATENHCTBA: ydeOHOE
nocobue / U.b. PeokkoB. — 3-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2019. — 224 ¢. — ISBN
978-5-8114-4207-2. — Texcr: snekTpoHHbIid // DnekTpoHHO-OMONIMOTeYHass cucTtema «JIaHby:
[caiiT]. — URL.: https://e.lanbook.com/book/116011 (nara oopamenus: 06.06.2021). — Pexum
JOCTYTIA: [T aBTOPHU3. TTOJIb30BATEIICH.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. OcHOBBI HAay4YHBIX HWCCICIOBAaHWN ¥ TIATEHTOBEACHUE [DIEKTPOHHBIM pecypc|:
yueb.-metoa. nocobue / HoBocuO. roc. arpap. yu-t. Uuxenep. un-t; coct.: C.I'. lllykun, B.W.
Koueprun, B.A. INonoBatiok, B.A. BamskoB.— HoBocubupck: M3a-so HI'AY. 2013. — 228 c. -
Tekcrt: anektponHsIit. - URL: https://new.znanium.com/catalog.php?bookinfo=516943

2. Kak mpaBmibHO Hammcath pedepar, KypCoBYO W TUIIOMHYIO pabotsl / ByrieHnesa
FO.U. - Mocksa: Jlamkos u K, 2016. - 140 c.: ISBN 978-5-394-02185-5 - Tekcr :



snekrponnsii. - URL: https://new.znanium.com/document?id=108069
3. boym, I'. JI. Merononorust Hay4yHBIX HCCIEAOBAaHUHI (B KypCOBBIX M BBITYCKHBIX
KBaTH(PHUKAIIMOHHBIX padoTrax) : yueonuk / I'.JI. boym, B.1. PazymoB. — Mocksa : UTHOPA-M,

2022. — 210 c¢. — (Beicmiee  oOpaszoBanume:  bakamaBpuar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/1236305 (mara oOpamieHus:

06.06.2021). — Pexxum gocTyIIa: 10 MOAMUCKE.

B) MeTouueckue yKa3aHus:

1. UwmeixanoBa, C.B. VYueOHas Hay4yHO-HCCIemOBaTelIbCKas padoTa: METOIMYECKUEC
pekomengaiuu / C.B. UmbixanoBa. — MockBa: MUCHUC, 2015. — 25 c. — ISBN
978-5-87623-916-7. — Tekcr : a1eKTpoHHbIH // DIeKTpoHHO-OnOIHoTeYHas cucreMa «JIaHby:
[caiiT]. — URL.: https://e.lanbook.com/book/116447.

2. basznoa, T.A. BbInogHeHHEe KypCOBBIX HAyYHO-HUCCIICAOBATEIBCKUX padoT:
meronuueckre ykasanus / T.A. BasmoBa. — MockBa: MUCUC, 2008. — 33 c. — TekcrT:
IeKTpOoHHBIA /| DnekTpoHHO-OuMOmHOTeuHass cucrema «Jlawby»: [caiit]. — URL:
https://e.lanbook.com/book/116945?category=43749.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmMHoe oGecnieyeHue

HanmenoBanue o
0o Ne noroBopa Cpox 1eiCcTBUS JIMLICH3UU

MS Windows 7
Professional(ms  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 1 17.09.2007 GecCpOTHO
Professional
7Zip CBOOOTHO PACIPOCTPAHSIEMOE 06eccpoyHO
FAR Manager CBOOOJTHO PaCIIPOCTPAHIEMOE OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIPABOYHBIE CHCTEMBbI
HasBanue kypca Ccplika

OnekTpoHHas 0a3a NEPUOJUUYECKUX H3JIaHHH
East View Information Services, OO0 «MBHC»
HannonaneHas
nHdopmarmonHo-ananutiuueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHIEKC HAYYHOI'O ITMTHPOBAHUS
[Touckosas cuctema Akanemust Google (Google
Scholar)
Wndpopmannonnast cucrema - EnuHoe OKHO
JIOCTYIIa K MHPOPMAILIMOHHBIM pecypcaM
@denepanbHOe TOCYAAPCTBEHHOE  OOJKETHOE
yUpeXKICHHUE «DenepanbHbIit unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTHY
OnexkTpoHHbIe pecypchl oubnuoreku MI'TY um.
I'.1. HocoBa
Poccuiickas T'ocynapcTBeHHas — OuOimoTeka.
Karanoru
VYHuBepcuterckas HH(MOPMALMOHHAS CHCTEMaA
POCCHUA

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

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

https://uisrussia.msu.ru




MexnyHapoaHas
HayKOMETpUYeCKast http://webofscience.com
pedepaTtuBHas u
Mexaynapoanas pedeparuBHas
U_TIOJHOTEKCTOBAsl CIPaBOYHAsI
MesxnyHapoaHas 0aza
MTOJTHOTEKCTOBBIX YKYPHAJIOB
MexnyHapoaHas KOJIJICKIIUS
HAyYHBIX __ MPOTOKOJIOB IO
MexnynapoaHnas 6a3a HayYHBIX
MaTepUajoB B obJacTu
MesxnyHapoaHas 6aza
CIPaBOYHBIX M3JAHUI 10 BCEM
MexnyHapoaHas pedepaTuBHast
0a3a JaHHBIX [0 YHUCTOM W
ApXHMB  HAay4HBIX JKypHaJOB
«HarmoHanbHbIH https://archive.neicon.ru/xmlui/
AIEKTPOHHO-UHGOPMAIIMOHHBII
Wudopmanmonnas cucrema -
HopMmaTtuBHbIE MpaBOBBIE aKTHI,
OpraHU3alMOHHO-PACIOPSAUTEN
bHBIC JIOKYMEHTHI,
HOPMATUBHBIC U METOIUYECCKUE
Mndopmaimonnas  cucrema - https://bdu.fstec.ru/
bank JTAHHBIX yIrpo3

9 MaTepua/iIbHO-TeXHHYeCKOe 00ecnedeHue TUCIIUIIHUHBI (MOTYJIs1)

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

1. YueOnas ayauTopust JUis MPOBEJCHUS MMPAKTHUECKUX 3aHATHH OCHAIICHA:

- TEXHUYECKMMHU CPEJCTBAMU OOYUYCHMs, CIY)KalIUMH JUI MPEACTaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUH: MYJBTUMEIUHHBIMU CpEICTBA XpaHEHHs, Mepeaadyd H
npezcTaBieHus yueOHoi nHpopMaluu;

- CHIeHaIM3UPOBAaHHON MeOeIbIo.

2. YueOHas ayqUTOpHUs AJs TPYIIOBBIX U MHIUBHUIYaJbHBIX KOHCYJIbTALUMH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUYHOM aTTECTallMU OCHAIICHA!

- KOMITBIOTepHOI TexHHKoit ¢ maketom MS Office, ¢ monkirouenuem k cetn «THTEpHET»
U C TOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. [loMenieHue 1 cCaMOCTOSATEIBHON paOOThI OCHAIIICHO:

- KOMITBIOTEpPHOI TexHHKO# ¢ makerom MS Office, ¢ moakmoyenuem k cetu «HTEpHET»
U C TOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHTETA,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

4. TlomemeHnue [Isi XpaHEHUS U MNPOPUIAKTUYECKOTO OOCITYKHMBaHUA Yy4yeOHOIo
000py/T0BaHHUs OCHAIIEHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHt JJIs XpaHeHHsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOro 000pyA0BaHMS;

- mkadamu I XpaHeHUs yaeOHO-METOMYECKON TOKYMEHTAIIMY H MaTEPUAIIOB.
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6. YuyeOHO-MeTOoAHUYeCKOE 00ecleueHHe CaMOCTOSITeIbHOM PatoThl 00y4ar0IIMXCs

BHeaynuropHas camocrosiTenbHas paboTa CTYIEHTOB OCYIIECTBIISETCS B BUIE YTEHUS C
npopaboTKOM MaTepuana ¢ KOHCYIbTallMSAMU MpenojaBaTelss U O(pOPMIICHUS BBITOJHEHHBIX
IPAaKTUYECKUX paboT, ¢ MpOopabOTKON OCHOBHBIX BOIIPOCOB K MIPAKTUUECKUM padoTaM.

ITo mucununnune «HUP» npenycMoTpena ayauTopHas U BHEAyAUTOPHAs CaMOCTOSITEIbHAs
paboTa 00yUaromuxcsl.

AynuTOpHas caMOCTOATENbHAas padoTa CTYACHTOB MPEAINOJIAraeT PelIeHne KOHTPOIbHBIX
3a]a4 Ha IPAKTUYECKUX 3aHATUAX.

IIpumepHbIe BOPOCHI 111 00CYK/I€HHUSsI, yCTHOI0 ONPOCa U JUCKYCCHH M0 U3Y4YaeMbIM

TeMam

1. Crioco0bI pemeHus MOCTaHOBIICHHBIX 3a7a4d UCCIIEeIOBAHUH.

2. W3ydeHne yCTaHOBKHM JUIsl IPOBEICHUSI HAyYHO-HUCCIIEI0BATEIbCKON
paboTHI.

3. Br160p nmapameTpoB uccienoBanus. BXoiHble U BBIXOJAHbBIE IEPEMEHHBIE.

4. Br16op MeToa npoBeieHus 3KCIIepUMEHTOB.

o. Co0mroieHre KpuTEepUEB MOICTUPOBAHUS TIPH MMPOBEACHUU MCCIIEIOBAHUM
Ha (pU3MUECKON yCTaHOBKE.

6. ITocTtpoenne MaremMarnueckux Mozenen. [IpuMeHenne Kkpureprues
Creronenra u @umepa.

7. AHanu3 pe3yJabTaToB MIPOBEACHUS PU3NYECKOTO UM MaTEMAaTHYECKOTO
MOJICIIUPOBAHMSL.

8. CocraBieHue U CTPyKTypUpPOBAaHUE OTYETA.

Ipumep TeM HHAMBUAYAJbLHBIX 3aHATHI

1. W3ydyeHue BIMAHMS OCHOBHBIX apaMETPOB KOHBEPTEPHON IUIaBKU Ha
ocTaTOYHOE coziepkanue Gocdopa B MeTaIe.

2. Pa3paboTka TeXHOJOTMM KOBIIEBON 00pabOTKM M Pa3IMBKH CTaIl MApKU
DNV na MHJI3 Ne 6 B ycnousix KKI[ ITAO «MMK».

3. OmnpeneneHre OCHOBHBIX MTapaMETPOB BBIIIABKU U KOBIIEBOWH 00pabOTKU
crasim Mapku 0912C B ycnosusax KKII ITAO « MMK».

4, Ornpenenennie mapaMmeTpoB BTOpuuHOro oxiyaxaeHuss MHJI3 Ned4 mpu
pasyiuBKe TPYOHBIX MapOK CTaJIN.

5. OrmpesenieHre MmapaMeTpoB MPSIMOTO JIETUPOBAHUS MOJHMOIEHOM B
KHCJIOPOJIHOM KOHBEPTEDE.

6. OnpeneneHnue mnapaMeTpoB aBTOMATU3MPOBAHHOW TMojauM  KapoOuna
KaJbIMA JJIs1 PAaCKUCIICHUS MeTaa.

7. Ontumuzanus sHepretudeckoro pexuma JCII-180 ¢ menpio CHUKEHUS
pacxo/ia JJIEKTPOJIOB.

8. BinsiHMEe TEXHOJIOIMYECKUX MMapaMeTpoB pas3inuBKy cTainu mapku 0810 Ha
Ka4eCTBO HEMPEPHIBHOIMUTHIX CIII00B.

9. [Tosrydenune rybuaToro »xemne3a BOCCTAaHOBIEHUEM TBEPJIBIM YTIIEPOIAOM.

10. MaremaTnueckoe MOJEIMPOBAHUE TEXHOJIIOTUU U PA3JIMBKU CTAId MApPKU
10OI'BIOA.

11. [TyTn yaydmeHuss TEXHUKO-JKOHOMHYECKUX IMOKas3aTejed BBIMJIaBKU
craimu B JICII-180 B ycmoBusx DCIIL [TAO « MMK».

12. Bri6op panumonanbHOM (opMBl UM o4yepTaHHs OYHKEpOB sl KOKCa M

AKeIe30pyaHOTO chipbs JoMeHHOM ey Nel 1 [TAO «MMK».



13.

I/ISY‘ICHI/IG CXEM IIoJa4Yu MaTepuajloB K AOMCHHBIM II€YaM pa3IUuYHBIX

MIOKOJICHUH C 1IeTbI0 BIOOpA panroHanbHOU st goMeHHo meun Nel 1 [TAO « MMK».

14.

neye.

15.

neye.

16.
17.
MeTajuie.

CoBeplilieHCTBOBaHME KOHCTPYKLIMU BO3AyXOHAarpeBaresieid JOMEHHBIX
Bnusinue arnomepara ¢abpuxu NoS Ha mokazatenu pabOThl JOMEHHBIX

BrnusiHre poYHOCTH KOKCa Ha MOKa3aTesd paOboThl IOMEHHBIX ITEYCH.
OmnpenenieHre MapaMeTpOB BIMSIONIMX HA COJIEPKaHUE BOJIOPOA B
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7. OueHoOYHbIE CPeICTBA /IS MPOBeAeHNsI IPOMEKYTOYHON aTTecTAlUN

a) IlinannpyemMble pe3yabTaThl 00y4eHHs H OLICHOYHbIE CPeICTBA I IPOBEACHHUS POMEKYTOYHON aTTeCTANMH:

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHXKCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

I1K-3: Cnoco6eH BbINOJHATH HAYYHO-HCCIeI0BATEIbCKHE 32]a44 B 00/1aCTH TPO¢ecCHOHATILHOM 1eATeJLHOCTH

T1K-3.1:

Pemaer HAay4YHO-UCCJICAOBATCIILCKUC 3ala4u B
obnactu MCTAJUTIYPTHUU YCPHBIX METAJIJIOB

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. Teopernueckre OCHOBbI HAYYHbIX UCCII€OBAHHM

1.1 OOuue cBeeHus 0 HaAyKe U HAyYHBIX MCCIIEOBAHUSAX.

1.2 Hayynas Teopusi © METOJIOJIOTHS.

1.3 Hayunsrii meto.
2. Meronuyeckue OCHOBbI HAY4YHBIX MCCIIEIOBAaHHM.

2.1 BriOop HampaBieHus: HAyYHOT'O UCCIIE0BaHUSI.

2.2 IIpouecc Hay4HOTO UCCIEN0BAHUS.
3. CaemeHuss W3 TEOPUH BEPOSTHOCTH W MAaTEMAaTUYECKOHW CTAaTHCTUKH (TeHepallbHas
COBOKYITHOCTb, BBIOOPKA CITy4alHBIX BETMYMH, XapaKTEPUCTUKU BBIOOPKH).
4. [lonsTHe 0 BUAAX IUIAHUPOBAHUS MaTEMaTHUECKOT0 U (PU3NYECKOTO IKCIIEPUMEHTOB.
5. BeiOop Tuna mareMaTHyeCcKOl NOIMHOMHAIBHON MM MHOM MOJIEIH.
6. Tumbpl MIaHOB JKCIIEpUMEHTa — JBYX W Tpex (akropusie mwiansl tama N = m" (N —
HE00X0/IMMOE KOJIMYECTBO ONBITOB, M — KOJUYECTBO YpPOBHEW BapbUPOBAaHUS CIydyailHBIX
(akTopoB, N — KOJINYECTBO (PAKTOPOB).
7. OcCHOBHBIE CBOMCTBAa MAaTpHIIBI MaT€MaTHYECKHd IUIAHUPYEMOTO  HKCIEpUMEHTa
(OpTOrOoHaIBHOCTh, POTOTAOENBHOCTb, CHUMMETPUUYHOCTb, HOPMHPOBKA 3KCIEPUMEHTAIbHOMN
MaTpPHUIIbI).
8. Meronuka pacueTa KOX(PQGHUIMEHTOB AIMIIMPHUECKOTO YPAaBHEHHUS TI0 JTaHHBIM IPOBEICHHOTO
IJIAHUPYEMOT0 DKCIIEPUMEHTA.
9. CBs13b 2 dekra pakTopa ¢ KOdPPUITEHTAMH YpaBHEHHSL.
10. Kpurepun onTUMagbHOCTH MJIAHOB 3KCIIEPUMEHTA.

11. MCTOABI UCCIICAOBAHUS — TCOPECTUUCCKUC, SKCIICPUMCHTAJILHBIC (HaGOpaTOpHBIC niIn




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

MIPOU3BOJICTBEHHBIE).

12. maTemMaTH4EeCKOE MOJICTUPOBAHHUE;

13. pusnveckoe MOIETUPOBAHUE;

14. HatypHOE MOJEITHPOBAHNE

15. YUto Takoe MOJENb TUITA «YEPHBIN SUTUK» 7

16. B ueM 0COOEHHOCTEH CTATUYECKUX MOJIEIeH?

17. Kakue 0cOOEHHOCTH UMEIOT JTUHAMHYECKHE MOIETN?

18. B uem cymIHOCTh COJEPKATENBHOTO OX0/1a MPU OCTPOSHUU MaTeMaTUYECKON Moaenn?

Ilpumepnvie npakmuueckue 3a0anun:

N3yueHne cocTosiHUS BOIPOCa HA COBPEMEHHOM 3Talle pa3BUTHUSA HAyKU U TEXHOJIOTUH.
O06o0011eH1E TOTYyYEHHBIX pe3ynbTaToB. COCTaBICHHE BHIBOIOB.

dopMynupoBaHHe LEJIU U 3a/1a4 UCCIIETOBaHMSL.

Omnpenenenne MeTo10B U CIoco00B TIOCTHKEHUS pe3yJibTaTa.
[ToaroToBUTH CTaThIO W/WIM NOKIAA HW/WiM O(QOPMUTH 3asBKY Ha HW300peTeHUE WIH
PalMOHAIN3aTOPCKOE MPEATIOKEHNE
6. BriOpaTb KOHTpOIMpPYEMbIE TApaMETPBI HA METALTYPTHIECKOM OOBEKTE.
7. BpiOpatb HanOonee 3¢ (heKTUBHYIO CXEMY IKCIIEPUMEHTA.
8. CocraBuTh IUTaH MPOBEACHUS SKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIN, 1a00PaTOPHBIH,
MOJTYTIPOMBILIUIEHHBIH, TPOMBIIIIEHHBIH, H3TOTOBIEHHE ONBITHO-TIPOMBIIUIEHHONW apTHH).

9. BpIOparh THI MaTEMaTHYECKOH IMOJMHOMUAIBHON I WHOW MOJIEITH.

10. ITonp30BaThCs METOIMKOM pacyeTa K03 (HUIIMEHTOB SMINPUUYECKOTO YPaBHEHHS MO JaHHBIM
MIPOBEJICHHOTO [IJIAHUPYEMOT'0 IKCIIEPUMEHTA.

11. BecT mNOMCK ONTUMAJIBHOTO SKCTPEMAIIBHOTO 3HAYEHUS TapaMeTpa ONTHUMHU3ALUH B
oOacTu onpeaeneHus GyHKIMH ABYX U MHOTO(AKTOPHBIX YpaBHEHHIA.

12. Marematnyeckoe MOJAEIMPOBAHUE TpOLIecCa UCTEUEHUS AYThsl U3 BEPXHEH KHUCIOPOJHOM
(GbypMBbI B KOHBEpTEDE.

13. MaremaTHueckoe MO/JICIIMPOBAHUE nporecca OKHCIICHHS Mapraiia B
KHCJIOPO/IHO-KOHBEPTEPHOI! IJIaBKeE.

arownE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

14.

Matematuueckoe MOJEIMPOBaHUE MTpoliecca GOPMUPOBAHUS MAKPOCTPYKTYPBI

HerepBIBHOHHTOﬁ 3aroTOBKH.

3a0anun na pewienue 3a0ay u3 npogheccuoHanvbHou odaacmu, KOMRIeKCHble 3A0AHUA:
[TonroToBKa CTPYKTYpHUPOBAHHBIX OTYETOB 10 IIaBaM | raparpadam 1o BapuaHTaM TeM

HUCCIICTOBAaHNN:

1. BrolsiBneHHE palOHANIBHBIX PEKUMOB 3arpy3Ky MIMXTOBBIX MaTepUAIOB B JIOMEHHbBIE MEYH,
OCHAIICHHBIC OECKOHYCHBIM 3arPy309HBIM YCTPOHCTBOM JIOTKOBOTO THTIA.

2. llpuMeHeHUE KOMIUIEKCHBIX MapraHEIIKPEMHHUEBBIX PYy/I B arjioJIOMEHHOM MTPOU3BOJICTBE

3. OcBoeHHE TEXHOJIOTMH IPOU3BOJICTBA HU3KOYTJICPOJMCTHIX CTaJIel, JIETUPOBAHHBIX
BaHaaueM, 6opom u Ghochopom.

4. BpI0Op TUTaHA YKCIIEPUMEHTA JIUIS OICHKU BIMSTHUS PEKUMOB 3arpy3KH KOMIIOHEHTOB [ITHXThI
B KOJIOLUTHUKOBOE MTPOCTPAHHO TEUH;

5. BwIOop TUTaHA IKCHEPUMEHTA ISl WCCIEAOBAHUS PAMOHAIBHOTO COJCPXKAHUS TOIUIHBA,
BIIATH U COJIEpKaHUS JKeJie3a B COCTaBe IIMXTHI MPU CIICKAaHUU arjioMepara U3 KOHIICHTPATOB
CCI'TIO u Muxaitnosckoro I'OK.

6. IlocTtpoeHue MaTeMaTHMUECKUX MoJeIeH A OHeHKH Kod(pQHIMeHTa paBHOMEPHOCTU
MOCTYIUICHHUSI KOMITOHEHTOB IIUXTHI 13 OyHKepa b3V Ha TOTOK MpH pa3IuYHBIX MapameTpax
3arpy3ku marepuaioB B OyHkep b3V,

7. TlocTpoeHue MaTeMaTHYECKUX MOJICIICH SISl OIICHKH PAIIMOHAIBHOTO COICP KaHUS TOTLIIMBA U
BIIaTM B COCTaBE€ UIMXTHl TpU CIeKaHWM arjomepara u3 KoHieHtpatoB CCITIO wu
Muxaiinosckoro ['OK

8. CraTHCTHYECKMMH METOJIaMHU OIICHKAa BIMSHHUS Pa3TUYHBIX (pakTopoB Ha KodIDPHIMEHT
COIIPOTHBIICHUS IIUXTHI JABM)KCHUIO Ta30B B HIDKHEH YacTH JOMEHHBIH TTCYH.

9. Maremarudeckoe MOJIETUPOBaHNE rporecca OKUCIICHUS Maprasiia B
KHCIIOPOTHO-KOHBEPTEPHOH TIIaBKeE.

10. MaTemaTtuueckoe MOJICIHMPOBAHUE OCTATOYHOTO COJEp)KAaHUS MapraHila B MeTaie OT

COJIEpKaHUSI MapraHila B YyryHe U OCHOBHOCTH IUTaka juist yciosuit MMK.







0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast arTectaus o aucuuiuinHe «Hay4dHo-nccnenoBarensckas padoTa» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a[aHNs, BBIBIISIOMINE CTENICHh C(OOPMUPOBAHHOCTH YMEHUH U BIIAICHUH,
pOBOAUTCS B hopMe 3aueTa ¢ oleHKoi (8 cemectp).

3ayer Mo JAHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOH (pOpME IO BOIPOCAM M3 CIIUCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUA 3a4Y€Ta € OIIEHKOM

— Ha OLICHKY «OTJIMYHO» (5 0aioB) —00y4aromuics JeMOHCTPUPYET BHICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMITETECHIII, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCITPOU3BCACHUA U 00BICHEHHUS I/IH(bOpMaIII/II/I, HO Y MHTCIJICKTYAJIbHBIC HABBIKW PCIICHUS
npo0JieM u 3ajau:

® JacTCA KOMIIIICKCHAas OLICHKa Hpe,Z[JIO)I(eHHOﬁ CUTyalluu,

® JCMOHCTPHUPYIOTCH FJIY6OKI/I€ SHAaHUA TCOPETUYCCKOI'0 Marcepuajia U yYMCHHC HUX
IIPUMCHSATD,

® TOCJICAO0BATCIILHOC, MMPABUIIBHOC BBIMTOJIHCHUC BCCX MMPAKTUUCCKUX SaIIaHI/IfI;

¢ YMCHHUC 000CHOBAHHO M3JIaraTh CBOU MBbICJIM, OCTIaTh HCO6XOILI/IMI)IC BBIBOJbI.

— Ha OLIEHKY «Xopomio» (4 6anna) — o0yyaroniuiicss IeMOHCTPUPYET CPEAHHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

® Jac€TCsa KOMIIJICKCHasA OIICHKa HpGI[J'IO)KGHHOfI CUTyalluHu,

® JNCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHWA TCOPCTHUICCKOr0 MaT€puaia 1 YMCHUC UX
MMPUMCHATH, HO JOIYCKAKOTCA HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH

® BLIINOJIHCHHUE BCCX MPAKTUYCCKHUX 33.IlaHI/II71; BO3MOXHBI CIWHUYHBIC OH_II/I6KI/I,
HCIIPABIISICMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCHYaHHW A ITPEIOAaBaTeIIA;

® 3aTpYAHCHUA IIPH AHAITUTHUYCCKUX OICpaluiax, IMEPEHOCC 3HAHUH H YMGHI/H\/JI Ha
HOBBIC, HCCTAHAAPTHLIC CUTYalluH.

— Ha OLIEHKY «Y0BJIETBOPHUTEIbLHO» (3 Oania) — 00yyaroluiics IeMOHCTPUPYET OPOTOBBIN
ypoBeHb COPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTPYyJHEHUs C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalluH;

® HEMOJHOE TeopeTHYeckoe OO0OCHOBaHUE, Tpedyrollee HaBOAIIUX BOIPOCOB
IIPEno/1aBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpyAHEHUS B (POPMYIHPOBKE BHIBOJOB.

— Ha OILICHKY «HeYy/0BJeTBOPUTEIbHO» (2 Oaa) — o0yJyaronuiicss 1IeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHYecKoro MaTepuana, T0MyCcKaeT CyleCTBEHHbIC OIIMOKH, HE
MOJKET TO0Ka3aTh MHTEIUICKTYyaIbHbIE HABBIKM PEIICHUS MMPOCTHIX 3a/ad.



— Ha OIICHKY «HEeY/0BJIETBOPUTEILHO» (1 0amr) — o0yJaromuiicss He MOYKET ITOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BICHEHHUS HHPOPMAIIUY, HE MOXKET MTOKa3aTh
WHTEJJICKTyalIbHbIC HABBIKW PEIICHUS MPOCTHIX 33/1a4.



