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PaGouas nporpamma cocrapnena Ha ocHose ®I'OC BO - GakanaBpuar o
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Pa6ouas nporpamMma paccMoTpeHa 1 006peHa Ha 3acelaHuH Kadeapsl
MeTamtyprau 1 XHMHYECKHX TEXHOJIOTHIM
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JIucr aktyanusanum pado4yeil mporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl MeTayprui ¥ XUMHYECKIX TEXHOJIOTHIA

[IpoTokoi ot 200 . N
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ojgoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceaHuu Kapeapbl MeTalTyprui U XUMHYECKUX TEXHOJIOTUI

[IpoTokoi ot 200 . N
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpena, oocykaeHa u ogodpeHa st peanusanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapsl MeTauTyprui i XAMHYECKAX TEXHOJIOTHI

[Iporokoi oT 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena ans peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu Kadeapbl MeTaTyprud U XUMHYECKUX TEXHOJIOTUI

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

Pabouas nporpamma nepecMoTpeHa, oocyxkaeHa u ogoopena ais peanuzanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauTyprui U XUMHYECKIX TEXHOJIOTHIA

[IpoTokomn ot 20 1. N
3aB. kadenpoit A.C. XapueHko




1 Ieau ocBOEHMSI TUCHUTLTHHBI (MOTYJIs1)

Hensamu n3ydenus muctmiuinabl «HayuHo-uccnenoBaTenbekas paboTay SBISIIOTCS:
pa3BUTHE y CTYJECHTOB JIMYHOCTHBIX KaueCTB, a TaKKe (OPMHUPOBAHUE
ob1enpopeccuoHaIbHON U MPO(pECCUOHATLHON KOMIIETCHIIUN B COOTBETCTBHHU C
tpeboBanusmu ®I'OC BO no nanpasienuto noarorosku 22.03.02 - Meramryprusi.

2 MecTo TMCUMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuuruimna HayuHo-uccnenoBarenbckas paboTa BXOJUT B 4aCTh Y4€OHOTO TJIaHa
dbopMupyeMy0 y4acTHUKaMH 00pa30BaTeNIbHbIX OTHOILIEHUH 00pa30BaTeIbHON MPOTrPAMMBI.

Jnist u3ydeHus TUCIUILTMHBI HEOOXO0AMMBI 3HAHUS (YMEHHUS, BIIAJICHU),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

TexHonorust poQecCuOHATBHO-TUYHOCTHOTO CAMOPA3BUTHS

YyeOHasi - HAy4HO-UCCIIeIOBaTeNbCKas padoTa (ModydeHHe NEPBUYHbBIX HABBIKOB
Hay4YHO-HCCJIEA0BATEIbCKON pabOThI)

IInanupoBaHue SKCIIEpUMEHTa

Teopus ¥ TEXHOIOTHSI JOMEHHOTO Mpolecca

MeTo/1b1 uCcClieIOBaHMs MaTEPHAIOB U MIPOIIECCOB

AHanu3 uynciaoBoi uHpopMau

KosmieBast 06paboTka cranu

Marepuanosenenue

Teopus v TEXHOJIOTHS OKYCKOBAHHUS JKEJIE3HBIX Py

3Hanus (yMEHUs, BIaICHUS ), TOyUYCHHBIE TPH U3YYCHUN TaHHOW TUCIUILITIHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

[ToaroToBka Kk cade u cada rocy1apcTBEHHOTO YK3aMeHa

[ToaroroBka K mpoleAype 3alIUThI U 3alIUTa BBITYCKHON KBaTU()UKAIIMOHHON
paboThI

[TponBuxeHre HayYHOU TPOAYKIHH

3 KomneTrenuuu odyuarouierocs, opmupyembie B pe3yJabTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4YeHus

B pesynbraTte ocBoeHHS AUCIUIUTMHBI (Moy si) «HaydHo-uccnenoBaTenbekas
paboTta» oOyuarouuiics AOIKeH 001a1aTh CIeIyIOIMMI KOMIETEHIUIMHU:

KO)I HHAWKATOpa I/IHI[I/IKaTop JOCTHIXKCHUS KOMIICTCHIINN

[TK-3 Crioco0eH BBIMONHITh HAYYHO-UCCIIEIOBATEIbCKIE 3a/1a4H B 001aCTH
podeccHOHABbHOM EeSTEIbHOCTH

I1K-3.1 Pemaer Hay4HO-MCCIe10BaTENbCKHE 331241 B 00J1aCTH METAILITYPTrUu
YEepPHBIX METAJUIOB




4. CTpyKTYypa, 00bEM H COep:KaHUe TUCHUIIHHBI (MOTYJIs1)

OO0mmas Tpy10eMKOCTh TUCIMIUIMHBI COCTABIIACT 3 3adeTHBIX eauHuI] 108 akaa. yacos, B TOM

YHUCJIC:

— KOHTaKkTHas pabora — 8,1 akaj. 4acos:

— ayauTOpHas — 8 akaj. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;

— camocTosTeNbHas pabota — 96 akaJl. 4acos;
— B popMe mpakTudeckoi moaroroBku — 0 akaj. Jac;

®dopma aTTecTalku - 3a4ET C OLICHKON

AynuropHas E s
KOHTaKTHast pabora 7z dopma TeKyIero
Pasen/ Tema 9 (B aKaj. yacax) é E{ Bun 5 KOHTpOJIs Kox
T — Z g5 CaMOCTOATEIbHOM | yCreBaeMOCTH | B —
o &= paboThI MPOMEXYTOYHOM
bt mab. | mpakr. [ £ 3 aTTecTalnun
CK. < S
3aH. 3aH. [Of=1
1. O0630p neproOANIECKOM
JIATEPATYPHI
1.1 Beimaua
MHIUBHIYAJTBHBIX 33 TaHHH.
IToctaHOBKa 11871
JUTEPATypHOTO 0030pa U
BBIZIEJICHHE 3a1a4.
Cocrasienue u
YTBEPKICHUE CTPYKTYPBI 8 MK-3.1
COZEPIKaHUSI IUTEPATYPHOTO
0030pa. Peructpanus Ha
UHTEpHET-caiiTax,
HEOOXOIUMBIX IS
MPOBEICHHS TIOMCKA HAYYHO
-TeXHUUECKOU JINTEpaTyphl.
Nsyuenue
pedepaTHBHBIX
KYPHAJIOB T10
5 METaJUTypPTUH.
1.2 IIpoBenenue Iouck HayuHBIX
JHTEpaTypHOTo 0030pa B myOIMKaui
COOTBETCTBHH C 24 | COOTBETCTBYIOIIH OO6cyxnenue MK-3.1
VHUBUTYaITbHBIM X TEMaTHKe
3a1aHHEeM. WHJIUBHYaJIbHOT
0 33/1aHHSI.
Amnamus
MOJIyYE€HHOM
nHbOpMaLHH.
1.3 OGocHoBanue
AKTyaJbHOCTH
HCCIIeJOBaHM, TOCTAaHOBKA
LEIU U 331124 UCCIIEOBAHUS 10 TIK-3.1

Ha OCHOBaHUH
TIPOBEZICHHOTO
JUTEPaTypHOTO 0030pa.




dopmynupoBanne

WICXOJTHOU THITOTE3HI.
Hroro no pazaeny 34
2. BeimosnHenue
HKCIIEPUMEHTAILHOI/pacyeTHOH!
4acTH Hay4HO-
HCCIIeI0BATENIbCKOM paboThI 1O
UHIMBUIYAJILHOMY 33aHUIO.
Oo6pabotka
pe3yJIbTaToB
(U3NUECKOTro UK
MaTeMaTHIECKOTO
arJoMepalHOHHbIX MallHH, o mpomecea
JIOMEHHBIX TIe-4eil 1 pomsBOCTER
CTaJIeTIaBUIbHBIX 35,5 armomepara Huckyccus TK-3.1
arperaToB ayryma HHH’
METAITYprHHeCKHX CTa, anan3
NpeNNPUSTHI paboTs!
JIOMEHHBIX TIeueit
W
CTaJeTUIaBIIIBHBIX
arperaToB
O006meHne
pe3yabTaToB
HayJIHO-
HCCIIEI0BATEIbCK
0ii paboThI
2.2 O6061eHne TOTYHCHHBIX
PE3YJILTATOB HayTHO- np:gg;é\fma 3
HCCIIEI0BATEIILCKOM pabOoThI 5 14,5 | dusmeckoro mm YerHbIi onpoc. K-3.1
10 UHAUBUAYAIBHOMY ' MATEMATHIECKOTO Huckyccust '
3ananuio. opmMyaupoBaHue e —
BBIBOOB TEXHOJIOTHYECKOT
0 mpoiiecca
MPOU3BO/ICTBA
arjomepara,
YyryHa WM CTa-
m
[ToaroroBka
0oT4€Ta MO HAy4-
HO-
HCCIIEI0BATEIBCK
oii pabore.
CrpyKTypHpOBaH
He 0TYe-Ta To
2.3 [TogroroBka oT4éTa 10 riaaBaM U Ve THBH OMDOC
Hay4HO-HCCIIEI0BATEIbCKOM 12 maparpadam. poc. TIK-3.1
pabore. Onucanue Huciyccus
METOJIOB
HCCIIEIOBaHHUSA,
aHAIN3 |
HHTEPIpETANS
MOJTyYEHHBIX
pe3yJbTaToB

HUCCIICJOBaHUA.




dopmynupoBanue

BBIBOJIOB.
2.4 Craya v 3aIIMTa OTYETA. IToaroroska K 3amura oT4yeTa. K-3.1
Craava ycTHOTO 3a4era 3auery 3a4er ¢ OLIEHKOM )
HWroro o pazneny 62
Hrtoro 3a cemectp 96 320
Hrtoro o aucuummae 96 3a4eT C OLICHKOM




5 O6pa3zoBaTe/ibHbIE TEXHOJIOTHU

Jlnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM pabOThI B KauecTBe
00pa30oBaTeNbHBIX TEXHOJIOT U B IpenoJaBaHuu TUCIMILIMHEBL «HayuHo-uccnenoBaTenbckas
paboTa» UCIOIB3YIOTCS TPAAUIIMOHHAS U MOLYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHU.

B xozne nmpoBeeHus NPpakKTUYECKUX 3aHATUH IIPEyCMaTPUBAETCS:

— UCIIOJIB30BAHUE 3JIEKTPOHHOTO IEMOHCTPALMOHHOI0 MaTepuaa Io pasjaeiaam
JUCUHUILITMHBI, TPEOYIOIINM HILTIOCTPALIUA;

— UHTEPAKTUBHBIE (OPMBI 00YUEHUS: YCTHBIN OIPOC, 00CYXKIEHUS, TUCKYCCUH.

[Tpu npoBeeHNH 3aHATUI UCIIOIB3YETCSl METOJI KOHTEKCTHOI'O 00y4YeHHUs, KOTOPBIH
IIO3BOJIIET YCBOUTH MATEPUAJI ITyTEM BBISBJICHUS CBA3CH MEXAY KOHKPETHBIM 3HAHUEM U €T0
IIPUMEHEHHUEM. Pe3ylIbTaThl BHIIOJHEHHBIX 3aJaHAN 3aIIUINAIOTCS U ITOABEPTaAIOTCs
KOJIJICKTUBHOMY OOCY’KJICHUIO C BBISIBJICHUEM U aHAJIM30M MPOOJIEMHBIX CHUTYalUH.

[Tpu npoBeeHNN NPAKTUYECKUX 3aHATHH MTPEAIIOIAracTcs Nepexos OT
PENPOAYKTUBHBIX METOJ0B 00YUEHHSI K YaCTUYHO-IIOMCKOBBIM M UCCIIEI0BATENBCKUM
METO/aM, pa3BUBAOIIMM JIOTHYECKOE, TEOPETUUECKOE MBIIIUICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTauBaTh COOCTBEHHOE ITOHHMaHKe Borpoca. C 3Toi 1elbio
BO3MOYKHO UCIIOJIb30BaHHE METOJIOB IBPUCTHUECKUX BOIPOCOB U OpIiiHCTOPMHUHTA
(MO3roBoO# aTaku).

KontponbHas paboTa sBISETCS JIOTHYECKUM 3aBEPIICHUEM MTPAKTHYECKUX 3aHITHH, a
TaKXe MPOBEPKOH TOTOBHOCTH CcTyAeHTOB K Harnmcanuio BKP. CrynenTam Ha BBIOOD
IpeJlaraeTcst KOHTpoJibHas paboTa Mo nepezenam:

IIPOU3BOJCTBO aArJIOMEPATA;

IIPOM3BOJICTBO YyT'yHa B JIOMEHHBIX [1€4aX;

BHEJIOMEHHOE IIPOU3BOJICTBO METAJLIA;

BbIIJIaBKA CTaJIM B KOHBEPTEPAX;

BBIIUIABKA CTAJIM B JIEKTPOIIEYaXx;

BHEIEYHAst 00paboTKa CTaNH;

HENpEepbIBHASL Pa3IMBKa CTAJIH.

CamocTosaTenbHyI0 padoTy C MHANBUAYAIBHBIMH 33/1aHUSAMHU CTYACHTAM BBIIOJIHSIOT
C MCIOJIb30BaHUEM IIEPCOHATIBHBIX KOMIIBIOTEPOB.

6 YueGHO-MeTOAMYECKOE 0DecTiedeHHe CAMOCTOSITeIbHOI PadoThI 00yYaIOINXCS

HpeI[CTaBJ'IeHO B IIPHUJIOKCHU U 1.

7 OneHo4YHbIe CPeACTBA LISl IPOBeeHUs TPOMEKYTOYHOM aTTeCTALHH
[IpencraBieHbl B MPUIOKEHNUN 2.

8 YueOHo-MeTOnMYecKkoe M MHPOPMALMOHHOE 00ecTieYeHue TUCIUTLINHBI

a) OcHoBHas JIUTEpaTypa:

1. PepxkoB, M. b. OCHOBBI Hay4HBIX UCCIICOBAaHUI U N300pETATENLCTRA | yUeOHOE
noco6wue 1y1st By30B / U. b. PeokkoB. — 7-e u3n., crep. — Cankt-IlerepOypr : Jlans, 2024, —
224 ¢. — ISBN 978-5-507-50443-5. — Tekcr : 25eKTpoHHEIH // JIaHb : 37IeKTpOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/433217 (nara oGparteHus:
13.04.2025). — PesxxuM goctyna: Ui aBTOPH3. TIOJIb30BaTEIICH.



https://e.lanbook.com/book/433217

0) lonmosiHUTEIbHAS JIMTEpPATypa:

1. OcHOBBl Hay4HBIX HCCIEIOBAaHUN U MATEHTOBEIECHHUE [DIEKTPOHHBIA pecypc| :
yue6.-meroa. mocodue / HoBocuo. roc. arpap. yH-T. Muxkenep. un-1; coct.: C. I'. Hlykun, B. W.
Koueprun, B. A. I'onoBatiok, B. A. BanskoB.— HoBocubupck: M3a-so HI'AY. 2013. — 228 c. -
Texkcr : anekrponnsii. - URL: https://znanium.com/catalog/product/516943 (nara oOparieHus:
13.04.2025). — PexxuM jocTyma: mo moaruckKe.

2. bymenena, 0. 1. Kak npaBunpHO Hammcath pedepar, KypCOBYIO U JUILIOMHYIO
pabotsl / BymeneBa FO.U. - Mocksa :JlamkoB u K, 2016. - 140 c.: ISBN 978-5-394-02185-5. -
Texkcr : anekrponnbii. - URL: https://znanium.com/catalog/product/415294 (nata oOparieHus:
13.04.2025). — PeskuM 0CTyIa: 1Mo MOAIUCKE.

3. boym, I'. JI. MeTononorust Hay4HbIX HCCIEIOBAHUN (B KYpPCOBBIX M BBITYCKHBIX
KBaTHM(PUKAIIMOHHBIX paboTax) : yueonuk / I'. /1. boym, B. U. PasymoB. — Mockga : UTHOPA-M,

2025, — 210 c¢. — (Beicmee oOpaszoBanme:  bakamaBpmar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekct
anekTponnsd. - URL: https://znanium.ru/catalog/product/2139004 (mata oOpalieHHS:

13.04.2025). — PexxuM jocTyma: mo moaruckKe.

4. AcxakoB, C. M. OcHOBBI Hay4HBIX UccieoBaHul | yaeOHoe mocobue / C. Y. Acxakos.
— Kapavaesck : KUI'Y, 2020. — 348 c¢. — Tekcr : osnekrpoHHwii // Jlanb
3JIEKTpOHHO-OMOMnoTeynas cuctema. — URL: https://e.lanbook.com/book/161998 (mata
obpamenus: 13.04.2025). — Pexwum gocrtyna: Ui aBTOPU3. OJIH30BATEICH.

5. Ilpokodres, I'. ®@. OCHOBBI MPUKIATHBIX HAYYHBIX HCCIEIOBAHHMNA NPU CO3JAaHUU
HOBOH TexHuKH : MoHOorpadus / I'. @. [Ipokodres, H. FO. MukioBuuk. — ApXaHTEIbCK :
CADY, 2014. — 171 c. — ISBN 978-5-261-00920-7. — TekcT : 31eKTpoHHBIi // JIaHb :
3JIeKTpOoHHO-0MOnoTeynas cucrtema. — URL: https://e.lanbook.com/book/96541 (nara
obpamenust: 12.04.2025). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

6. JleonoBu4, A. A. OCHOBBI HAyYHBIX MCCIICAOBAHUN : yYCOHHK JIJIsl BY30B / A. A.
JleonoBuu, A. B. lllenoymoB. — 4-e u3., crep. — Cankr-IletepOypr : Jlans, 2024. — 124
c. — ISBN 978-5-507-47795-1. — TekcT : 31eKTpOHHBIH // JIaHb : 2JIEKTPOHHO-
oubnmunoreunas cucrema. — URL: https://e.lanbook.com/book/419114 (nara oGparteHus:
12.04.2025). — Pexxum noctyna: Juis aBTopH3. moiib3oBareneit. 2025. — 210 ¢. — (Beicmiee
obpaszoBanue: bakamaBpuar). — DOI 10.12737/textbook 5c4efe94f12440.58691332. - ISBN
978-5-16-014583-9. - Tekcr : anexrponHsIii. - URL: https://znanium.ru/catalog/product/2139004
(mata obpamenus: 13.04.2025). — Pexxum gocTyma: mo mojmucke.

B) MeToanveckne yKazaHus:

1. YUmeixanoBa, C. B. YueOHass Hay4dHO-MCCIEOBaTENIbCKas paboTa : METOJIUYECKHE
pexomenganuun / C. B. UwmbixamoBa. — MockBa : MHUCHUC, 2015. — 25 c¢. — ISBN
978-5-87623-916-7. — Tekcr : aneKTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOIMOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/116447 (nata oOpamenus: 13.04.2025). — Pexum jpocryma:
JUISL aBTOPH3. TOJIb30BaTEIIEH.

2. baznmoBa, T. A. BrImongHeHHE KypCOBBIX HAyYHO-HCCIEIOBATEIBCKUX padoT :
metonudeckue ykaszanus / T. A. basnoBa. — Mocksa : MUCHUC, 2008. — 33 c. — Teker :
ANeKTpoHHBIH  //  JlaHb :  DJeKTpoHHO-OMOnmoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/116945 (mata obpamenusi: 13.04.2025). — Pexxum goctyma: s
aBTOPH3. NIOJIb30BATEIICH.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypebl:

IIporpammHoe oGecnieueHue

Haumenos

AlHe Ne norosopa Cpoxk neiicTBuUs TMLEH3UU
HU

MS Office [Ne 135 ot

2007 17.09.2007 OecepotHo
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https://e.lanbook.com/book/96541
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7Zip CBOOOJTHO OeccpoyHo

FAR CBOOOIHO 06eccpouHO

STATISTI | K-139-08 or beccpouHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccbuika

WNudopmarmonnas

cucrema - baHK JaHHBIX

yrpo3 oe3omnacHoctH | https://bdu.fstec.ru/?ysclid=lujkay7cnw630508962

nHopMau OCTOK

Poccun

WNudopmarmonnas

cucreMa - HopmaTtuBHbIE

MIPABOBBIC aKTBhl,

OpraHU3alMOHHO-PACIIOP
STUTENbHBIE JIOKYMEHTHI,
HOpPMAaTHBHBIE u

https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi

METOAITHCCIHE 2ysclid=lujknksfy724757053
AOKYMCHTEIL u

MOJITOTOBJICHHBIE

MIPOEKTHl TOKYMEHTOB IO

TEXHUYECKOU 3a1UTe

uHpOpMAIN OCTIK

Poccun

Poccuiickas

l'ocynapcTBennas https://www.rsl.ru/ru/4readers/catalogues/
oubmmoreka. Karanoru

DNEeKTPOHHBIE  pPECYpChl

oudmorexku MI'TY wuwm.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

OdenepasbHOE
roCyJapCTBEHHOE
O10/DKETHOE

yUpeKIeHNE
«DenepanbHbIi HHCTUTYT
IIPOMBIIIIJIEHHOU
COOCTBEHHOCTHU»

http://www2.fips.ru/

HamnmonanpHas
MH(GOPMAIIMOHHO-aHATUT
nJeckas cucTremMa
Poccuiickuit WHJICKC
HAy4HOTO  IIUTUPOBAHUS
(PVIHLY)

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

MexayHapoaHas
pedepaTtuBHas u
MTOJTHOTEKCTOBAS
crpaBoYHas 0a3a JaHHBIX
HAYYHBIX W3IaHAI
«Springer Nature»

https://www.nature.com/siteindex
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9 MartepuajJbHO-TEXHHYECKOE 00ecneuyeHue JUCIUIIMHBI (MOTYJIsl)

MarepuanbHO-TEXHUYECKOE 00ecIeueHne JUCIUIUTMHBI BKIIOYAET:

1. YyeOnas ay1uTopus AJis IPOBEACHHUS MPAKTUYECKUX 3aHATUN OCHAIIICHA:

- TEXHUYECKUMU CPEIICTBAMH OOYYCHUSI, CITYKALMMH JIJIs IPEIICTaBICHHS y4eOHOM
UHpOpMaIUU OOJIBIION ayTUTOPHH: MYJIbTUMEIUHHBIME CPEICTBA XPAaHCHHUS, TIEpEIaun U
MIPEACTABICHHS Y4eOHOM HH(POpMAIINH;

- CHICIIMATM3UPOBAHHON MEOEITBIO.

2. YdeOHas ayiUTOpHS I TPYIIIOBBIX ¥ UHAMBUIYAILHBIX KOHCYIbTAIIHM,
TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHOH aTTeCTallii OCHAIICHA!

- KOMIIbIOTepHOM TexHUKO# ¢ makeroM MS Office, ¢ moakitoueHueM K cetu
«VlHTEpHET» U C JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpENyY
YHUBEPCUTETA,

- CHeMATM3UPOBAHHON MEOEIbIO.

3. [Tomemenue st CaMOCTOSITENTLHOUM PabOThI OCHAIIICHO:

- KOMIIbIOTEPHOM TexHHUKOH ¢ makeroM MS Office, ¢ moakioueHneM K cetu
«MIHTEpHET» U C JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO CPEIY
YHUBEPCUTETA,

- CIIEMAIU3UPOBAHHON MEOEIbIO.

4. Ilomenienue u1st XpaHeHUs: U NpopuIakTH4eckoro o0CIyXuBaHUs y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CIICIIMAIM3UPOBAHHON MEOEIIBIO: CTEIUTAXKaMH JIJISl XpaHCHUS Y4eOHOTO
000pyIOBaHUS;

-MHCTPYMEHTAaMH I PEMOHTA Y4eOHOT0 000py10BaHUS;

- mKadamu 715 XpaHeHHsI y4eOHO-METOJMUECKON JOKYMEHTAIIMH U MaTepPHAJIOB.



[MPUJIOXEHME 1
6. YueOHO-MeTOoAMUYECKOE 0OOecTieYeHHe CAMOCTOSITEIbHOM PatoThl 00y4arOIINXCS

BHeaynuropHas camocTosTelbHAs paboTa CTYACHTOB OCYLIECTBISETCA B BUAE YTEHUS ¢ IPOPaOOTKOMN
Marepuaja C KOHCYJIbTAllMSIMU IIPETojaaBaTeNis U OQOPMIICHHS BBIMOJHEHHBIX MPAKTUYECKUX pabdoT, ¢
IpopabOTKOM OCHOBHBIX BOIPOCOB K MPAKTUUYECKUM pabOTaM.

Mo mucuumummue «HUP» mpexycmoTpeHna aynuTopHas M BHEAyAMTOpHas CaMOCTOsTENbHas paborta
oOydJaronuxcs.

AyIuTOpHas caMOCTOATENbHas padoTa CTYACHTOB INPEAINOJNIaraeT PEelIeHHe KOHTPOJBHBIX 3a/ad Ha
IIPAKTUYECKUX 3aHATUAX.

IIpumepHbIe BONPOCHI 1151 00CYK/I€HHUSsI, yCTHOI0 ONIPOCa U JUCKYCCHM 10 U3y4aeMbIM TeMaM

CriocoOsl pelieHus: TOCTaHOBJICHHBIX 33]]a4 UCCIIEIOBaHHIA.

W3yuenue ycTaHOBKH IS TPOBEACHUS HAYIHO-HUCCIIEIOBATENECKON pabOoTHhI.

Br16op mapameTpoB uccnenoBanus. BxoiHble U BEIXOAHbBIE TIEpEMEHHBIE.

Br160p MeTo1a poBeIeHUs IKCIIEPUMEHTOB.

CobmroieHue KpuTeprueB MOJICIIMPOBAHUS IIPU MPOBEICHNUHN UCCIIEJOBAaHUM HA (PU3UYECKOM

YCTaHOBKE.
6. Iloctpoenue maremarudeckux mozeneil. [Ipumenenne kpurepues CthrofenTa u Ouiiepa.
7. AHanu3 pe3ynbTaToB MPOBEACHUS GU3NIECKOTO MM MaTEMATHIECKOTO MOACTHPOBAHHUS.
8. CocraBneHue u CTpPYKTYpUpPOBaHHE OTYETA.

agrwdE

IIpumep TeM MHAUBUAYAJIBHBIX 3aHATHH

1. WsyyeHue BIMSHUS OCHOBHBIX IAPAMETPOB KOHBEPTEPHOH IJIaBKU HA OCTATOYHOE COJEpIKAHHE
docdopa B MeTaie.

2. Pa3paboTka TEeXHOJIOTHH KOBIIEBOH 00paboTku U pa3nuBku cranu mMapku DNV ma MHJI3 Ne 6 B
yenoBusix KKI[ ITAO «MMKy.

3. Ompenenenue OCHOBHBIX MapaMETPOB BBIIIJIABKUA M KOBIIEBOW 00padoTku ctanu mapku 0912C B
yenoBusix KKI[ ITAO «MMKy.

4. Omnpenenenve mapameTpoB BTOpHUHOTO oxnaxaeHus MHJI3 Ned mpu pasnuBke TpyOHBIX Mapok
CTaln».

5. Ompegenenue mapaMeTpoB MPSIMOTO JETUPOBAHUS MOJIMOACHOM B KUCIOPOJHOM KOHBEPTEPE.

6. OmpeneneHue MmapaMeTpoOB AaBTOMAaTH3WPOBAHHON MOJauu KapOWaa KalbIUs IS PACKHUCICHHS
MeTasa.

7. Ontummzanus sHeprerudeckoro pexxkuma J{CII-180 ¢ mienbro cHMKEHUs pacxoja dJIeKTPOIOB.

8. BnusHHEe TEXHOJOTHYECKMX TapaMeTpoB pasnuBku crtamu Mapku O8KO Ha kauecTBO
HENPEPHIBHOIUTHIX CIS00B.

9. Tlonmydenwue ry04aToro >kene3a BOCCTAHOBJICHHEM TBEPBIM YIIIEPOIOM.

10. MaremaTH4eckoe MOJISITHPOBAHIE TEXHOJIOTUH | pa3iauBKu ctayiim Mapku 10DI'BIOA.

11. IlyTtu ynydiieHus TEXHUKO-9KOHOMHUYECKUX Moka3zareneit BeimaBku ctanu B JJCI1-180 B ycnmoBusix
OCIIL [TAO «MMK».

12. Beibop parnmoHansHOM (OpMBI M OdYepTaHHsl OYHKEpOB IJISI KOKCAa M IKEIE30PYIHOTO CHIPhS
nomenno# meud Nell ITTAO «MMKy.

13. UzyyeHue cxeM Mojayul MaTepUaioB K JOMEHHBIM MeUaM Pa3IMuHBIX MOKOJIEHUH C I[eIbI0 BRIOOpa
pauronansHOM 1uist foMeHHoH nieun Nel 1 ITAO «MMKwy.

14. CoBepinieHCTBOBaHNE KOHCTPYKIIMH BO3AyXOHArpeBaTeliel JOMEHHBIX TIeUeH.

15. Bausinue arnomepata dadbpuku NeS Ha mokazaTenn padoThl JOMEHHBIX TIEYEH.

16. BriiusiHUE TPOYHOCTH KOKCA HA MOKA3aTeIN padOThl TOMEHHBIX MEYeH.

17. Onpenenenue napameTpoB BIMSIOMIMX Ha COIepKaHUE BOAOPOa B METaJLIE.



I[MTPUJIOXEHUE 2

OueHovHbIe cpeaCTBA /JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEICTBA /ISl NPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUA
WHAUKATOpa

OneHouHble CpeCTBA

IIK-3: Cnnoco0eH BBINOJIHATH HAYYHO-HCCJIEI0BATENbCKHE 3212491 B 00J1aCTH IPO(eCCHOHAIBHOM 1eATeJIbHOCTH

[1K-3.1: Pemaer Hay4dHO-UCCENOBATENbCKUE 33J1a4d B
00J1aCTH METaJUTYPTUU YEPHBIX METAJNIOB

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. Teopernueckue OCHOBBI HAyUHBIX UCCIIETOBAHUM

1.1 OGmue cBeieHMsI O HayKe U HAyYHbBIX UCCIICIOBaHMSIX.

1.2 Hayunas Teopusi © METOJOIOTHSL.

1.3 Hayunslii MmeTOSI.
2. Meronuieckue OCHOBBI HAYYHBIX HCCIICIOBAHHM.

2.1 Be1bop HarpaBieHHs: HAYYHOTO UCCIIEIOBAHUS.

2.2 Tlpouiecc HAy4HOTO HCCIIE0BaHUS.
3. CaemeHuss U3 TEOPUM BEPOATHOCTH W MAaTEMaTHMYECKOW CTAaTUCTUKHM (TeHepaibHas
COBOKYITHOCTb, BEIOOpKA CITy4alHBIX BEIMUUH, XapAKTEPUCTUKN BHIOOPKH).
4. IToHsATHE O BUAX [UIAHUPOBAHMS MAaTEMAaTHYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB.
5. Be1bop Tumna MmaTeMaTuyecKoil MoIMHOMUANIBHON WM MHOW MOJIEIH.
6. Tumbl MIAHOB JKCIIEpUMEHTa — JBYyX M Tpex (axtopubie mianbl thma N = m" (N —
HEO0X0/IMMOE KOJIMYECTBO ONBITOB, M — KOJMYECTBO YPOBHEH BapbHPOBAaHUS CIyYailHBIX
(bakTOpoB, N — KOJINYECTBO (PAKTOPOB).
7. OcCHOBHBIE CBOHCTBA MATPHIBI MaTeMaTHYECKH IUIAHUPYEMOTO  JKCIIEPUMEHTa
(OpPTOrOHAIBHOCTH, POTOTAOENTBHOCTh, CHMMETPUYHOCTb, HOPMHPOBKA SKCIEPUMEHTAIHHON
MaTpPHUIIbI).
8. Meronuka pacuera KO3(p(GHUIMEHTOB YMIUPHUUECKOT0 YPaBHEHUS MO JaHHBIM MPOBEIEHHOTO
IUIAHUPYEMOT'0 SKCIIEPUMEHTA.
9. CBa3b ¢ dekra paxTopa ¢ K03 PUIIEHTaMH YpaBHEHHS.
10. Kpurepun onTUMaIbHOCTH IIIAHOB SKCIIEPUMEHTA.
11. MeToabI HCCIE0OBAHUS — TEOPETUUECKUE, dKCIIEPUMEHTaNIbHbIE (JJa00paTOpHbIE WIH
MIPOU3BOJICTBEHHBIE).
12. maremaTHUECKOE MOJCIMPOBAHUE;
13. ¢pusznueckoe MoACIUPOBAHNE;




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

14. HatypHO€ MOJCITMPOBAHUE

15. YUTo Takoe MOJeNb TUMA «YEPHBIN SLTUK»?

16. B yeM 0COOEHHOCTE CTATUYECKUX MOJIEIei?

17. Kakue 0cOOCHHOCTH UMEIOT JUHAMHYECKHE MOIEIN?

18. B "uem cymniHOCTh COEepP)KaTeIbHOTO MOAX0/1a IIPH MOCTPOCHUH MaTeMAaTHIECKON MOJIETH?

Ilpumepnvie npakmuyeckue 3a0anun:

1. H3ydeHue cocTOsSHUS BOIPOCA HA COBPEMEHHOM 3Tale pa3BUTHsI HAYKU U TEXHOJIOTUU.

2. O060011eHe NOIYYeHHBIX pe3yabTaToB. COoCTaBI€HUE BHIBOJIOB.

3.  @opmynupoBaHHUE LENH U 33/1a4 UCCIICIOBAHUS.

4. OrmpeneneHue METOJ0B U CIIOCOOOB JOCTHKEHUS pe3ysbTara.

5. TloaroToBUTH CTaThIO W/WIK JAOKIAN W/WiIHM O(QOPMHUTH 3asBKYy Ha H300peTeHHE WIH

panroHaIu3aTOPCKOe NPeAIoKEHNE

6. BriOpatb KOHTpOTUpPYEMBIE TApaMETPhI HA METALTYPTUIECKOM 00BEKTE.

7. BpiOpatb HanOosnee 3¢ (HeKTUBHYIO CXEMY IKCIIEPUMEHTA.

8. CocTaBUTH IIaH MPOBEIEHUS IKCIIEPUMEHTOB Pa3HBIX YPOBHEW (OMBITHBIHN, Ta00OPATOPHBIA,

MOJTYIIPOMBIIIIEHHBIH, TPOMBIIIEHHBIH, H3TOTOBIEHHE ONBITHO-TIPOMBIIUIEHHONW TapTHH).

9. BeIOpath THI MaTEMaTHYECKOM MOJIMHOMUAIBHON WIIM UHON MOJEIH.

10. Tlomp30BaThCsi METOMMKON pacueTa K0d()PHUIMEHTOB SMIHPUYECKOTO YpaBHEHUS IO

JAaHHBIM ITPOBEJEHHOTO IUTAHUPYEMOTO SKCIIEPUMEHTA.

11. Bectu nouck onTUMAaJbHOTO SKCTPEMAIBHOIO 3HAYEHUSI TapaMeTpa ONTUMHU3ALINY B

obnacTH onpezeneHus GYHKIUU ABYX U MHOTO(aKTOPHBIX YpaBHEHUH.

12. MaTtemaTHdecKkoe MOJCIUPOBAHUE TPOIECCa UCTEUCHUS JYThs M3 BEPXHEH KUCIOPOIHON

(bypMBI B KOHBEpTEpE.

13. MareMaTHuecKkoe MOJEIHPOBaHUE TIpOIlecca OKHUCICHHS MapraHiia B KHCIOPOIHO-

KOHBEPTEPHOM IJIaBKe.

14. MaremaTudeckoe MoIeTUpOBaHuE Mporecca GOPMUPOBAHUS MAKPOCTPYKTYPbI

HENPEPBIBHOIUTON 3arOTOBKHU.

3aoanus na pewenue 3a0ay u3 npogeccuonHanbHol 001acmU, KOMNAEKCHbLE 3A0AHUA:

[ToaroroBka CTPyKTYpHUpOBAaHHBIX OTYETOB I10 IIaBaM U maparpadam no BapuaHTaM TeM

HMCCIIEIOBAHUM:

1. BeisBneHHE pallMOHAIBHBIX PEKUMOB 3arpy3KU IIHMXTOBBIX MAaTEPHUAJIOB B JOMEHHBIE IIEUH,
OCHAIllEHHbIE OECKOHYCHBIM 3arpy304HbIM YCTPOHCTBOM JIOTKOBOT'O THIIA.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

N

10.

[IpumeHeHne KOMIUIEKCHBIX MapraHelIKPEMHUEBBIX PY/ B arjoJJOMEHHOM MPOU3BOJCTBE
OcBoeHME TEXHOJOTMM IPOU3BOACTBA HU3KOYIJIEPOAUCTBIX CTaleH, JIETHMPOBAHHBIX
BaHaueM, 6opoM u Ghochopom.

Breibop mimaHa JKCHEpUMEHTAa Ui OIECHKH BIIMSHHUS PEXKHMOB 3arpy3Kd KOMIIOHEHTOB
UIMXTHI B KOJIOITHUKOBOE MTPOCTPAHHO TEUH;

Bribop miaHa sKCHepuMEHTa JUIsl MCCIIEAOBAHUS PAMOHAIBHOTO COAEP)KAaHUS TOILUINBA,
BIIaTU M COJAEP)KAaHUA JKelle3a B COCTaBe IIMXThl MpPHU CIEKAaHUM ariomMepara u3
koHueHTparoB CCI'TIO u Muxaitnosckoro I'OK.

[TocTpoenne mareMaTHyecKUX MOJeNed [UIsl OLEHKH KO3(pQUIMEHTa PaBHOMEPHOCTH
MOCTYIUICHUS KOMIIOHEHTOB IMXTHI 13 OyHKepa b3V Ha 10TOK npu pa3nuyHbIX MapaMerpax
3arpy3ku marepuaioB B Oynkep b3V;

[locTpoenne maTeMaTUyeCKUX MOAENEH JUIsl OLIEHKH PAallMOHAIBLHOTO COJIEPKaHUs TOILUIMBA
W BJard B COCTaBe WIMXThI MpHU crekaHuu ariomepara u3 kKoHueHtpatoB CCITIO u
Muxaiinosckoro ['OK

CTaTUCTUYECKMMHM METOJaMU OIICHKA BJIHMSHHS Pa3NUYHBIX (PaKTOPOB Ha KOIPPHUIMEHT
COTPOTHUBIICHUS IIUXTHI ABUKEHUIO Ta30B B HIDKHEW YaCTH JOMEHHBIN MEYH.
MareMatuueckoe MOJEIUPOBAHUE IMIPOLIECCA OKHUCIEHUST MapraHia B KHCIOPOJIHO-
KOHBEPTEPHOH MIIaBKE.

MatemaTuueckoe MOJIEIMPOBAHHUE OCTATOYHOTO COJEp)KAaHUS MapraHila B MeTajie OT
coJiepKaHusl MapraHiia B Yyr'yHe 1 OCHOBHOCTH 1uiaka it yciaoBuii MMK.




0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3aTeJM H KPUTEPHH OLlCHUBAHMS
[Tpomesxyrounas arrecrauus no aucuumiinHe «HayuHo-uccnenoBaTenbckas padoTay BKIHOYAET
TEOPETUYECKHE BOTPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00YUaIOIIMMUCS 3HAHUHI, U
IPaKTUYECKHE 3aJJaHNUs, BBIABIIOIINE CTENICHb C(OOPMUPOBAHHOCTH YMEHUH U BIaJIeHUl,
npoBoaAUTCs B popme 3auera ¢ oueHkoi (5 kypc).
3ayer o JAHHOM JUCLUIUIMHE MPOBOAMUTCSA B YCTHOH (opMe IO BOPOCaM U3 CIIUCKA, TOBEJICHHOTIO
JI0 CBEJICHUS CTYJIEHTOB, BOIIPOC MOXKET COAEPIKAaTh HEOOIBIIIOE MPAKTHYECKOE 3aJaHuE.
IHoka3aTesu 1 KPpUTEPUHM OLIEHUBAHMSI 32a4eTa C OLEHKOM
— Ha OLIEHKY «OTJINYHO» (5 6aJU10B) —00yJarOmUiiCs JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIIUMH, BBICOKMI YPOBEHb 3HAaHUI HE TOJIBKO HAa YPOBHE
BOCIIPOM3BECHUS U 00BACHEHHS HH(POPMAIIUY, HO U MHTEIJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPoOIIeM
Y 3a7ad4:

e JlaeTCsl KOMIUIEKCHAs OLIEHKA MPEJIOKEHHOM CUTyallly;

® JIEMOHCTPHUPYIOTCA IJIyOOKHE 3HAHUS TEOPETHMYECKOro Marepuana M yMEHHe HX

IIPUMEHSTD;
® [I0CJIEIOBATEIbHOE, IPAaBUIILHOE BBIIOJIHEHNE BCEX NMPAKTUUYECKUX 3aJaHUl;
e yMeHHEe 0OOCHOBAHHO M3JIaraTb CBOM MBICIIH, AETaTh HEOOXOAUMBIEC BHIBOIBI.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:
® JlaeTCs KOMIUICKCHAs OLIEHKA NPEJIOKEHHON CUTYaIUH;
® JICMOHCTPHPYIOTCS JOCTaTOYHBbIC 3HAHUS TCOPETUYECKOTO Marepuajga M YMEHUE WX
NPUMEHSTH; HO JIOMYCKAKTCS HE3HAUYNTEIIbHBIC OITHMOKH, HETOUHOCTH
® BBINIOJIHEHWE BCEX MPAKTUYCCKUX 3aJaHWi; BO3MOXKHBI CIUHWYHBIC OIIUOKH,
UCTIPABIISIEMbIC CAMHUM CTYACHTOM IOCJIC 3aMEUYaHHsI MTPETI01aBaTelIs;
® 3aTpY/JHEHUS MPH AHAIUTUYCCKUX OTEpAIMsX, IEPEHOCE 3HAHWI U YMEHHI HA HOBBIC,
HECTaHJAAPTHHIC CUTYAIUH.

— Ha OLIEHKY «yJA0BJeTBOPHUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH:
® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOU MPEUI0KEHHON CUTYAllNH;
® HEMNOJHOE TEeOpeTHYECKoe O0OOCHOBaHWE, TpeOyroliee HaBOAALIMX  BOIPOCOB
IIpEenoiaBaTels;
e  BBINIOJIHEHUE 3aJJaHU [TPH MOACKAa3Ke MPENOJaBaTEs;
e 3aTpyaHEHUs B (OPMYIUPOBKE BHIBOIOB.

— HAa OLIEHKY «HeYJA0BJIeTBOPUTEIbHO» (2 Oana) — 00yyaronuiicst 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTH4ecKoro MaTepuana, J0IycKaeT CyleCTBEeHHbIE OLIMOKH, HE MOKET MOKa3aTh
MHTEJIJIEKTyaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1ad.

— Ha OILICHKY «HeYA0BJeTBOPUTEILHO» (1 0amr) — o0yJaromuiicss He MOXKET TTOKa3aTh
3HAHMS Ha YPOBHE BOCIIPOU3BEACHUS U 00BSICHEHHS HHPOPMAIINH, HE MOXKET IMOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKUA PEIICHUS TTPOCTHIX 3a/1a4.



