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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
yueOHOM Toly Ha 3acefaHuu Kapeapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toly Ha 3acefaHuu Kageapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHud kapeapbl MeTauTyprui ¥ XUMHYECKUX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

Hensimu u3ydenust nucuuiuinabl «Hay4yHo-uccrnenoBarensckas paOoTay SBISIOTCS:
pa3BUTHE y CTYJCHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popMupoBanue oduienpodeccnoHaibHOMN
U npodhecCHOHATBLHON KOMIETCHIIMH B COOTBeTCTBUU C TpeboBanusmu OI'OC BO mo
HanpasieHuto noarotosku 22.03.02 - Meramnyprus.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

HucuuiuinHa HaydHo-uccienoBatenbckass paboTa BXOJUT B 4YacTh Y4eOHOIO ILIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jns  u3ydeHWsl  JUCUMIUIMHBI  HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHUs),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAILITypTrUu

HoBple TeXHOMIOTNYECKUE PELLIEHUS B METAJIIYPTUH YEPHBIX METAJIJIOB

TexHonorus npodeccuoHanbHO-TMYHOCTHOTO CAMOPA3BUTHUS

VYyeOHast - HayyHO-HCCleIOBaTelbcKass paboTa (MOJIyueHHUE IEPBUYHBIX HABBIKOB
HaY4YHO-HCCIJIEJIOBATENIbCKOM paboThI)

[InanupoBaHue SKCrIEpUMEHTA

[IpoekTHas AeATENTbHOCTD

Teopus 1 TexHOJIOTUS TOMEHHOT'O Ipoliecca

MeTtobl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

AHanus 4yucioBoi HHPopMaIuu

Kosmreast 06paboTka cranu

Marepuanosenenue

Teopust 1 TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX PYI

3HaHus (YMEHUs, BIAJCHUA), TOJIyYCHHbIE NIPU U3YYEHUHU JAHHOW AMCLUUILUIMHBI OyAyT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka k caade u ca4a rocy1apCTBEHHOIO HK3aMEHa

ITonroToBka K nporueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[IponBuxeHNE HAYUHON IPOYKIUN

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pe3ynbraTe ocBoeHUs TUCHMILIMHBI (Moyisi) «HayuHo-uccrnenoBaTensckas paboTa»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

[TK-3 Crioco0eH BEHITIOTHATh HAYIHO-HCCIIEI0BATEIbCKUE 332Ul B 00JIaCTH MPOPECCHOHATBHOMN
JICSITSIIbHOCTH

I1K-3.1 Pemaer Hay4HO-MccienoBaTenbcKHe 3a3Jadd B 00JacTH  MeETaJUTyprHH
YEpPHBIX METAJIOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JAMCIIUIUIMHBI cOcTaBiseT 3 3aueTHbIX eawnaui] 108 akax. yacoB, B TOM
qyuce:
— KOHTakTHas padora — 99,1 akaj. 4acos:
— aynuropHas — 99 akaj. 4acos;
— BHeaynutopHas — 0,1 akan. yacos;
— caMocCTosTeNNbHAs paboTa — 8,9 akaj. 4acos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 324ET C OUEHKOMN

AynutopHast = =
o | vonraxrHAs pabora E 3 dopma TEKyIEro
=
5 B aKaJl. qacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . P Kon
S 3 ©| camocToATENbHON | ycIIeBa€MOCTHU U
JTACIUTUTAHBI 3 [ . | koMmeTeHIUH
O g £ paboThI MIPOMEKYTOUHOH
nab. | mpakr. | 3§
Tlex. =g aTTeCTALINH
3aH. 3aH. O &
1. OG6zop  mepuoguyecKon
JIATEPATYPHI
11 Brimaua
Al 6 MK-3.1
WHMBUTYaJIbHBIX 3aTaHHH.
Nzydenne
pedepaTUBHBIX
JKYPHAJIOB IO
METAJLUTYPIHUH.
1.2 IIpoBenenue [Touck Hay4HBIX
JUTEpaTypHOro 0030pa Io myOmKanuii
patyp P 8 20 | 3 Y O6eykaeHne IK-3.1
WMHIUBUAYaIHHOMY COOTBETCTBYIOLIH
3aJaHUIO X TeMaTHKe
WHIUBUAYaIHHOT O
3a1aHusl. AHaIu3
TOJTYYEHHOMN
uHpopmaruu.
1.3 TlocraHOBKY 3amayu
ORIy 3l 4 TK-3.1
MCCIIETOBAHUM
Hroro no pazaeny 30 3
2. Brinonnenue Hay4HO-
MCCIIEI0BATENLCKOM PaboOTHI 110
WHIWBUIYaJIbHOMY 3aJaHUIO.




O6paboTtka

pe3ynbTaToB
H3HYECKOr0 HITH
2.1 IIposenenne u
p N MaTeMaTHIECKOTO
Nab0paTOPHBIX HCIBITAHUM MOZEITHPOBAHTS
U 00paboTKa pe3yybTaToB TeXHOHOII)‘I/I‘IECKOF
HCCJICIOBAaHMIA. Amnanmms o mpoTecca
a0O0THI arIoOMepaIiOHHBIX
p parl . 22 MIPOU3BOJICTBA Juckyccus IK-3.1
MaIlliH, JOMEHHBIX IIe-4ei ArToMeDaTa
u CTaeIlIaBIIBHBIX para,
AFDErATOR YYr'yHa WU CTaH,
P aHanu3 paboTel
METAJUTyPTUYECKUX TOMEHHBIX TreHeii
MIpePHUITHN -
CTaJIeIUIaBYIIBHBIX
arperaTroB
O06o01meHne
pe3yabTaToB
HaY4HO-
HCCIIE0BATENBCK
0i1 paboTHI
2.2 O6o0ueHNe HOJI}I/')‘IEHHLIX
pe3ysIbTaToB HAYYHO- yTeM HpoBe/ICHMS
HCCIIeIOBATEIbLCKOM .
a (usudeckoro win | YCTHBIN OIpoc.
paboThI o 27 IK-3.1
MaTeMaTHYECKOTrO Juckyccus
HHIMBHAYaTLHOMY MO/ICITUPOBAHUS
3a/IaHMIO.
A TEXHOJIOTHUECKOT
®DopMyITUpOBaHUE BHIBOJOB o npottecea
NPOM3BO/ICTBA
arjomepara,
YyryHa WM CTa-
hi07s
ITonroroBka
OT4Y€Ta 110 HAY4-
HO-
HCCJIEI0BATEIbCK
oif pabore.
CrpyKkTypHpOBaH
H€e 0TYe-Ta 10
. TrJiaBaM 1
2.3 TToaroroBka oT4éTa IO naparpagham
Hay4HO- ’ YcTHBIN ompoc.
i . 20 59 Onwucanue P IIK-3.1
HCCIIE0BATEIIbCKOMN METOJIOB Huckyccust
abore.
p HCCICIOBAHUS,
aHaau3 u
MHTEPIIPETALUs
MOJTYYEHHBIX
pe3yabTaToB
HCCIENOBAHMS.
DopmynupoBaHue
BBIBOJIOB.
Wroro no pazaeny 69 59
Hroro 3a cemectp 99 8,9 320
Hroro no aucrumianne 99 8,9 3a4eT C OLEHKOMN




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3aluy  NpPEelyCMOTPEHHBIX BUIOB  y4eOHOW paboThl B KadyecTBe
00pa30BaTeNbHbIX TEXHOJOIMM B IpenojaBaHUM IucUUIUIMHBL «HayuHo-uccnenoBaTenbekas
paboTay KCIOJIb3YIOTCS TPAAULIMOHHAS U MOAYJIBHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

B xoze npoBeieHNs MPaKTUUECKUX 3aHATHH IIPEeyCMaTpUBaETCS:

— MHCIOJNB30BAHUE JJIEKTPOHHOIO JEMOHCTPALIMOHHOIO MaTepuana II0 paslenam
JUCUHUILITMHBI, TPEOYIOLIUM HILTIOCTPALIUA;

— UHTEpaKTUBHbIE (POPMBI 00YUEHUS: YCTHBINA OIIPOC, 00CYKIEHUSI, TUCKYCCUU.

[Ipu mpoBeneHUM 3aHATUN HCIOJB3YETCS METOJ KOHTEKCTHOTO OOYYeHHs, KOTOPBIH
IIO3BOJIIET YCBOMTh MaTEpUail IIyTeM BBIABICHUS CBS3€d MEXKIY KOHKPETHBIM 3HAHHUEM M €r0
npUMEeHEHHEM. Pe3ynbTaTbl  BBIIOJHEHHBIX 3aJaHUi  3allMLIAIOTCS U [OABEPraroTcs
KOJIJIEKTUBHOMY OOCYKJICHUIO C BBISIBIIEHUEM M aHAJIM30M IIPOOJIEMHBIX CUTYalluH.

IIpu mpoBeeHNH TPAKTUUECKUX 3aHATUHN IPEINO0IAraeTcs Iepexo OT PENpPOyKTUBHBIX
METO0B O0y4YeHMsI K YaCTHMYHO-TIOMCKOBBIM M MCCJIEI0BATEIbCKMM METOJaM, Pa3BUBAIOIIUM
JIOTUYECKOE, TEOPETUUECKOE MBIIIJICHUE, YMEHUE apIryMEHTHUPOBATh U OTCTaUBAaTh COOCTBEHHOE
noHuManue Bompoca. C 3TOM LENbI0 BO3MOYKHO HCIIOJIIB30BAHUE METOJOB 3BPUCTUYECKHUX
BOIIPOCOB U Op3MHCTOPMUHTA (MO3rOBOM aTakM).

KontponbHast pabota sBiseTCS JOTMUYECKUM 3aBEpLICHUEM MPAKTUYECKUX 3aHATHU, a
TaKXKe MPOBEPKOM TOTOBHOCTH CTyAeHTOB K Hanucanuio BKP. Cryzentam Ha BBIOOD
npejiaraeTcsi KOHTpoJbHast paboTa o Mepeienam:

IIPOU3BOJICTBO arJIOMEpara;

IIPOU3BOJICTBO YYI'yHa B JOMEHHBIX I1€4aX;

BHEJIOMEHHOE IIPOU3BO/ICTBO METAJLIA;

BBIIUIaBKa CTaJIM B KOHBEPTEPAX;

BBIIIJIaBKA CTAJIM B MJIEKTPOIIeYax;

BHeneyHast 00paboTKa cTau;

HEIpepbIBHAS Pa3IMBKa CTAJIN.

CaMocTosTeNnbHYI0 paboTy ¢ MHAMBUAYAIBHBIMU 33JaHUSIMU CTYACHTAaM BBIIOJHSIOT C
MCII0JIb30BaHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 0O0ecneueHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. PeokkoB, M. b. OCHOBBI HaydHBIX HCCIIEOBAaHMM M M300peTaTenbCcTBa . yuyeOHOe
noco6wue st By30B / 1. b. PeokkoB. — 5-e u3j., ucnp. — Cankr-IlerepOypr : Jlanb, 2022. — 224

c. — ISBN 978-5-8114-9041-7. — Tekcr : anexktpoHHsblii // JIaHb : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/183756 . — Pexxum mocTyma: ajisi aBTOPHU3.
I0JIb30BAaTENCH.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. OcHOBBI Hay4HBIX HCCTIEIOBAHUN U MAaTEHTOBEAEHUE [ DNEKTPOHHBIN pecypc] : yueO.-
metoa. mocobue / Hoocub. roc. arpap. yu-t. Umkenep. uu-1; coct.. C. I'. Illykun, B. U.
Koueprun, B. A. I'onosariok, B. A. BanskoB.— HoBocubupck: U3n-so HI'AY. 2013. — 228 c. -
Tekcer : anekrponnsiid. - URL: https://znanium.com/catalog/product/516943 . — Pexxum moctyna:
I10 TIOJIITUCKE.

2. bymenesa, 0. 1. Kak npaBmisHO HanucaTh pedepaT, KypcoBYIO H JUITIOMHYIO paboThHI
/ Bymenesa 10.U. - Mockasa :[lamkos u K, 2016. - 140 c.: ISBN



https://e.lanbook.com/book/183756
https://znanium.com/catalog/product/516943

978-5-394-02185-5. - Tekcrt : anekrponnsiid. - URL: https://znanium.com/catalog/product/415294
. — Pexxum noctyna: mo nmoAmnucke.

3. boym, I'. JI. Merononorusi Hay4yHBIX HMCCIEIOBAHUN (B KYPCOBBIX M BBITYCKHBIX
KBaTH(HUKAIIMOHHBIX padorax) : yueonuk / I'.JI. boym, B.W. PazymoB. — Mocksa : UTHOPA-M,

2022. — 210 c¢. —  (Bwicmee — oOpazoBamme: — bakamaBpmar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekcr
anekTponHbiii. - URL: https://znanium.com/catalog/product/1236305 . — Pexum noctyna: 1o
IIOAIIMCKE.

B) MeTouuecKkue yKazaHus:

1. YUmeixanoBa, C. B. YueOHas Hay4yHO-HCCIIeIOBAaTEIbCKAass pabOTa . METOIUYECKHE
pekomenaanuu / C. B. Umbixanoa. — Mocksa : MUCHUC, 2015. — 25 ¢. — ISBN 978-5-87623-
916-7. — Tekcr : snektpoHHbIi // Jlans | 31eKTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/116447 . — Pexxum qoCTyma: JJis aBTOPHU3. MOJIb30BATEIICH.

2. basnoBa, T. A. BbimosHeHHEe KypCOBBIX HAay4YHO-HUCCIICAOBATEIbCKUX pPadoT
metoaunueckue ykasanus / T. A. basnoBa. — Mocksa : MUCHUC, 2008. — 33 ¢.— Tekcr :
9JIEKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/116945 . — Pexxum qocTyma: i aBTOPHU3. IMOJIb30BATEIICH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

HamveHosa Ne noroBopa CpoOK meiicTBUS JINLIEH3UU
Hue [10 - p P
%%Sﬁ'ce Ne 135 ot 17.09.2007 Gecepoumo
7Zip cB000HO pacnpoctpansiemoe 110 06eccpoyHO
FAR cB000THO pactpocTpansiemoe 110 06eCcCpovHO
STATISTI |K-139-08 ot 22.12.2008 06eccpoyHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanue xypca Cchblika
HarmonansHas nHGOpMAIIMOHHO-aHATUTHYECKAST
cucrema — Poccmiicknii umnmexkc nayanHoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
denepanbHOe  TOCYJAapCTBEHHOE  OFODKETHOE
YUPEKICHUE «DenepanbHbIi urcruryt|URL: http://www1.fips.ru/

POMBIIIICHHOW COOCTBEHHOCTH)

OnekTpoHHBIE pecypchl onommorekun MI'TY um.
I'.1. HocoBa

Poccuiickas I'ocymapcTBeHHass — OuOnMOTEKA.
Karasiorn

ApxuB HayudHbIX JXypHaloB «HanmoHanbHbINA
AIIEKTPOHHO-MH(POPMAIMOHHBIN  KOHIopimymy» |Nttps://arch.neicon.ru/xmlui/
(HIT HOSHUKOH)

Wudopmarmonnas cucrema - HopmaTuBHBIC
IPaBOBBIE aKThI, opraamsanuonno- | https:/fstec.ru/tekhnicheskaya-zashchita-
pacropsnTebHbIE JOKYMEHTHI, HopmaTtuBHble u[informatsii/dokumenty-

MeTOoMYecKUe JOKyMeHThl M moarotosinenssie|izi?ysclid=lujknksfy724757053
OPOEKTHI JIOKYMEHTOB [0 TEXHUYECKOW 3alllUTe

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

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



https://znanium.com/catalog/product/415294
https://znanium.com/catalog/product/1236305
https://e.lanbook.com/book/116447
https://e.lanbook.com/book/116945
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://arch.neicon.ru/xmlui/
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053

HNudopmannonnas cucrema - bank manusix|https://bdu.fstec.ru/?ysclid=lujkqy7cnw6305
yrpo3 Oe3onacHocTd uHbopmarmu DCTHK[08962
9 MaTtepHua/IbHO-TEXHHYECKOoe 00ecredyeHne JUCIUILTHHBI (MOLYJI51)

MarepuaabHO-TEXHHUECKOE 00ecIieueHre AUCIUTUINHBI BKITIOYACT:

1. Yuebnas ayauTopus Ui IPOBEJCHUS MPAKTHUECKUX 3aHATUH OCHAIICHA!

- TEeXHUYECKHMHU CPEICTBAMHU OOYUCHHMS, CIYXAIIUMHU JJIsl MPEJCTaBICHUS y4eOHON
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEJCTBA XpPaHEHHs, Nepefadyd H
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

2. Y4yeOHast ayAuTOpHS JJIS TPYNIIOBBIX M WHAWBUIYATBHBIX KOHCYJIBTAllUH, TEKYIIEro
KOHTPOJISI M IPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepHOM TexHuKoii ¢ maketom MS Office, ¢ monkirouenuem k cet «MHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPElY YHUBEPCUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

3. [lomenienue ajisi caMOCTOSATEIHPHON paOOThI OCHAIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ nonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B BJIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

4. TlomemeHue aiusi XpaHEHHS W NPOPUIAKTUYECKOTO OOCITY)KHBaHUS Y4eOHOTO
000py/IOBaHUS OCHAILCHO:

- CHIeMaIM3UPOBAHHON MeOEIIbIO: CTeIUIaXKaMU JJIs XpaHEeHUsl y4eOHOro 000py10BaHMs;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTro 000pyI0BaHuUS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY U MaTEPUAIOB.


https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962

[NPMJIOXEHUE 1

6. YueOHO-MeTOAMYECKOe 00ecTieueHre CAaMOCTOSITeIbHOI padoThl 00y4aroLIUXCsl

BreayauropHast caMocTosITebHAS paboTa CTYAEHTOB OCYIISCTBIISICTCS B BHUJE YTCHUS C

npopabOTKOM MarepHana ¢ KOHCYJIbTALMSAMM HpernoaaBaTelss U O(QOPMIICHHS BBITOJHEHHBIX
NPaKTUYECKUX paboT, ¢ MpopabOTKON OCHOBHBIX BOIIPOCOB K MPAKTHYECKUM padoTam.

[To nucuunnuue «HUP» mpenycMoTpena ayauTopHas U BHEAyIUTOPHAs CaMOCTOATEIbHAs

paboTa 00y4aroIUXCs.

Ay,HI/ITOpHaH CaMOCTOATCIIbHAA pa60Ta CTYACHTOB IIpCAIojaract peui€HUC KOHTPOJBbHBIX

3a/la4 Ha MMPAKTUYCCKUX 3aHATUAX.

HpI/IMepHLIe BOIIPOCHI IJIsA oﬁcym):[elmﬂ, YCTHOr0 ornpoca u JUCKYCCHH 110 U3yIa€MbIM

TeMaM

CriocoOblI perieHus IOCTaHOBJICHHbIX 3ajjay UCCIIeI0OBAHUH.

W3yueHme ycTaHOBKH IS TPOBEACHUS HAYIHO-HUCCIIEI0BATEILCKON PabOTHI.

Br160p napameTpoB ucciieoBanus. BxonHble U BBIXOAHBIE TIEPEMEHHBIE.

Br100op MeTosa mpoBeieHus KCIIEPUMEHTOB.

. CobmroieHre KpUTEprUEB MOJICIIMPOBAHUS TIPU MTPOBEACHUH HCCIICTIOBAHUN Ha
(du3nuUecKoil ycTaHOBKe.

6. Iloctpoenne maremaTnueckux mojeneit. [Ipumenenue kputepueB CTbIOICHTA U
®urnepa.

7. AHanu3 pe3yiabTaToB IPOBEACHUS (PU3NYECKOTO UM MAaTEMAaTUYECKOT0 MOJIEIMPOBAHHUS.

8. CocraBieHue 1 CTPYKTYpHUpPOBaHUE OTYETA.

o E

IIpumep TeM HHAUBUAYAJIBHBIX 3aHATHH

1. V3yyeHue BIMSHHSA OCHOBHBIX IapaMETPOB KOHBEPTEPHOH IJaBKM HAa OCTATOYHOE
coaepxanue pochopa B MeTasIe.

2. Pa3paboTka TeXHOJOTHMH KOBIIEBOW 00paboTku M pasnuBku ctanu mapku DNV Ha
MHJI3 Ne 6 B ycnoBusix KKIL ITAO «MMK».

3. OmnpezeneHre OCHOBHBIX apaMETPOB BBIIIABKH M KOBILEBOM 0OpabOTKHU CTAaIN MapKu
09I"2C B ycnoBusix KKII [TAO «MMKy.

4. OmnpeneneHue mnapaMeTpoB BTopuuyHOro oxiaxaeHus MHJI3 Ned mnpu pasnuske
TPYOHBIX MapOK CTaJIN».

5. OmnpeneneHue napaMeTpoB MPSIMOTO JIETMPOBAHUS MOJUOJEHOM B KHCIOPOJHOM
KOHBEpTEpe.

6. OmnpezneneHue mnmapaMeTpoB aBTOMATH3UPOBAHHOM mMoAauu KapOuaa KajbLus AJs
pacKUCIIEHHs MeTaslIa.

7. Ontumunzanust sHepreruueckoro pexuma JICIT-180 ¢ wmenpro CHMKEHHS pacxona
AIIEKTPOJIOB.

8. BnMsHME TeXHOJIOTMYECKUX MapaMeTpoB pa3iuBku crtaau mapku 08O Ha kauecTBO
HENPEPHIBHOIUTHIX CISI00B.

9. IlonydeHue ry04aToro »xeje3a BOCCTAHOBJICHUEM TBEP/IbIM YTIEPOIOM.

10. MaremaTHueckoe MOJCIMPOBAHNE TEXHOJIOIHMH M pa3iIuBKu ctaian mapku 10DI'BIOA.

11.TTyTu ynyuiieHuss TEXHMKO-DKOHOMHUYECKHMX IoKa3aTeneil BbimiaBku cranu B JCII-
180 B ycmoBusix DCIIL[ TTAO «MMK».

12.Bpi6op pannoHanbHONW (GOpPMBI U OYepTaHUS OYHKEPOB JUIsI KOKCA U HKEJIe30pYIHOIro
ceIpbs foMeHHOM reun Nell TTAO «MMK».

13.M3yyeHue cxeM MoJaud MaTepHaIOB K JOMEHHBIM I€4aM pa3IMYHbIX MOKOJEHUH C
1IeJIBI0 BBIOOpa parmoHanbHou 11t fomeHHoM eun Nell [TAO «MMK».



14. CoBepiieHCTBOBaHME KOHCTPYKIIMH BO3lyXOHAarpeBaTeae JTOMEHHBIX IeUeH.
15. Bimusinue armomepara (gadbprku Ne5 Ha mokaszarenn paboThl IOMEHHBIX MeUYeH.
16. BiiusiHue MpOYHOCTH KOKCA HA MOKa3aTeIu paboThl TOMEHHBIX IEYEH.

17. Onpenenenue napaMeTpoB BIUSIOIIMX HA COJIep:KaHKE BOIOPOa B METaJlIe.



I[MTPUJIOXEHMUE 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHNs MPOMEKYTOYHON aTTeCTAlNM:
Kon

I/IHI[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMHN OI.[CHO‘-IHBIG cpeacrBa
HHAWKaTopa

IK-3: Cnioco6eH BBINOJHATH HAYYHO-HCCIIE0BATEILCKHE 321241 B 00J1aCTH NPO(eCcCHOHAIBHOI 1eATeILHOCTH

I1K-3.1: Pemaer nay4yHo-uccienoBarenbckue 3anayu B|Ilepeuens meopemuueckux 60npocos K 3auemy:
00J1aCTH METAJITypriuy YEePHBIX METAJJIOB 1. Teopernueckue OCHOBbI HAYUHbIX UCCII€OBAHHM

1.1 OOuue cBeeHus 0 HAyKE U HAyYHBIX MCCIIE0BAHUSAX.

1.2 Hayynas Teopust © METOJIOJIOTHS.

1.3 HayunsIii mero.
2. Meronuueckue OCHOBbI HAYUHBIX UCCIIEIOBAHUM.

2.1 BriOop HampaBieHus: HAYYHOT'O UCCIIE0BaHUSI.

2.2 IIpouecc Hay4YHOTO UCCIIEIOBAHUSI.
3. CBeneHuss U3 TEOpPUU BEPOSITHOCTH M MaTEeMaTHUECKOM CTaTUCTUKH (TeHepajbHas
COBOKYIIHOCTb, BBIOOPKA CIy4alHBIX BEIMYHUH, XapaKTEPUCTUKU BBIOOPKH).
4. IlonsTHe 0 BUAaX IUIAHUPOBAHUS MaTEMaTHUYECKOT0 U (PU3NYECKOTO IKCIIEPUMEHTOB.
5. Bei6op Tuna MaTeMaTu4ecKoi MOJTMHOMUAIBHOM UM HHOW MOJIEIH.
6. Tumbl TUIAHOB IKCIIEPUMEHTa — IBYX W Tpex (axropubie twiansl Tuma N = m” (N —
HE00X0/MMOE KOJHMYECTBO OMBITOB, M — KOJUYECTBO YPOBHEH BapbHpOBaHUS CIydaliHBIX
(akTopoB, N — KOJINYECTBO (PAKTOPOB).
7. OcCHOBHBIE CBOWCTBA MAaTpULbl MaTEMaTHYECKH IIJIAHUPYEMOIO  JKCIEPHMEHTa
(OPTOrOHAIBHOCTh, POTOTAOENBHOCTh, CUMMETPUYHOCTh, HOPMHPOBKA AKCIEPUMEHTaIbHON
MaTpPHUIIbI).
8. Metoauka pacuera Ko3(p(HULIHUEHTOB SMIIUPUIECKOTO YPaBHEHHUS 10 JaHHBIM [IPOBEIEHHOTO
IJIAHUPYEMOT'O SKCIIEPUMEHTA.
9. Ca3b b dekra dakTtopa ¢ korhpuLueHTaMI YpaBHEHHUS.
10. Kpurepun onTUMaIBHOCTH IIJIAHOB HKCIIEPUMEHTA.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

11. MeToIbI UCCIIEIOBAHUSI — TEOPETUUYECKHE, IKCTIEPUMEHTAIbHBIC (JTA0OPATOPHBIEC UITH
MIPOU3BOJICTBEHHEIE).

12. MaTeMaTu4yecKoe MOICIIUPOBAHUE;

13. ¢pusnveckoe MOJIEITMPOBAHHKCE;

14. HarypHOE MOJEINPOBaHHE

15. Yto Takoe MOJeb TUIIA «4EPHBIN SITUK»?

16. B ueM 0COOEHHOCTDH CTATHYECKUX MOJIEICH?

17. Kakue 0coOOEHHOCTA UMEOT IUHAMUYECKAE MOIEIIN?

18. B ueM cymHOCTb COIepKATEIBHOTO TOIX0/1a IIPU MOCTPOSHUU MAaTEMaTUYECKON Moaen?

Ilpumepnvie npakmuyueckue 3a0anus:

1. H3zydeHue cocTOsTHUS BOIPOCA HA COBPEMEHHOM 3Tale pa3BUTHUSI HAYKH U TEXHOJOTHH.

2. O0600611eHre NOTYYEeHHBIX pe3yabTaToB. COoCTaBI€HUE BHIBOJIOB.

3. @opmynupoBaHHE LENH U 33/1a4 UCCIICIOBAaHUSI.

4. OmpeneneHre METOIOB U CITOCOOOB JOCTHXKEHUS pe3ysbTaTa.

5. IloaroroBuTh cTaThi0 W/MIAM JAOKIAN W/WIM OQOPMHUTH 3asgBKy Ha H300peTeHHE WU
palOHaIN3aTOPCKOE MPEATIOKEHNE

6. BpiOpaTh KOHTpOIMpPYEMbIE TapaMeTPhl HA METAJLTYPTHUYECKOM OOBEKTE.

7. BoiOpatb Haubonee 3pPeKTUBHYIO CXEMY IKCIIEPUMEHTA.

8. CocTaBuTb IUIaH MPOBEJCHUS HIKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OMBITHBIH, 1a00paTOPHBIH,
MOJIYIPOMBIIUIEHHBIH, TPOMBIIIJICHHBIN, U3TOTOBJIEHUE ONBITHO-ITPOMBIIIJIEHHON apTUN).

9. BpIOparh THII MaTEMaTHYECKOM MOJTMHOMHUAIBHOM MIIM UHOH MOJEIH.

10. Tlonb3oBaThCsi METOAMKOW pacyeTa KO3((UIMEHTOB SMIUPHUUECKOrO YpaBHEHHS 110
JTAaHHBIM ITPOBEJEHHOTO IIAHUPYEMOT'0 SKCIIEPUMEHTA.

11. Bectn noOMCK ONTUMAIBHOTO 3KCTPEMAIBHOIO 3HAYEHUS ITapaMeTpa ONTUMHU3ALMH B
obnacTH onpeaeneHus GyHKIUU ABYX U MHOTO(aKTOPHBIX YpaBHEHUH.

12. MaTematn4yeckoe MOJEIMPOBaHUE MPOLeccCa UCTEUCHUS IyTh U3 BEPXHEU KHUCIOPOIHOU
(GypMBI B KOHBEpTEpE.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

13.

MatemaTtuueckoe MOZACIIMPOBAHUC TIpOHCCCa OKHUCICHUA MapraHia B KHUCIOPOAHO-

KOHBEPTEPHOI IJIaBKe.

14.

Marematuueckoe MOJeIMpPOBaHKE Mpolecca GOPMUPOBAHUS MAKPOCTPYKTYPhI

HerepBIBHOJII/ITOI;'I 3aroToOBKH.

3aoanusa na pewienue 3a0ay4 u3 nPogeccuoHanbHO 001acmu, KOMRIEKCHbIE 3A0AHUA:
[ToaroToBka CTpYKTypHMpPOBAaHHBIX OTYETOB IO IIaBaM M raparpadam 1o BapuaHTaM TeM

HUCCJICTOBAaHNN:

1. BrlsBIeHHE palMOHATIBHBIX PEKUMOB 3arpy3KH HIMXTOBBIX MaTEpUAIOB B JOMEHHBIE M€Y,
0

2. ClpuMeHeHHE KOMIUIEKCHBIX MapraHeIIKPEMHHUEBBIX DY/ B arjl0JJOMEHHOM IPOHU3BOJICTBE

3. ©)cBOEGHHE TEXHOJOIMH NPOM3BOJCTBA HU3KOYIVIEPOJUCTBIX CTajeH, JEerMpoBaHHBIX
BaHajueM, 6opom u hochopom.

4. BpiOOp miaHa SKCIEPUMEHTa JJs OLIEHKU BIHUSHHS PEXHMMOB 3arpy3KH KOMIIOHEHTOB
@IMXThI B KOJIOITHUKOBOE MTPOCTPAHHO TEUH;

5. BpIOop miaHa sKCHepUMEHTa JAJs MCCIEIOBAHUs PALMOHAIBHOIO COZAEp)KaHUS TOIUIMBA,
BJIaTU U COJIEpKaHUs JKeje3a B COCTaBe MIMXTHI IIPU CTIEKaHUM arjioMepara U3 KOHLIEHTPAaTOB
6ICI'TIO n Muxaiinosckoro ['OK.

6. ElocTpoeHne MareMaTHYECKHMX MOJETeH sl OLEHKH KOod(p(UIMEHTa PaBHOMEPHOCTH
MOCTYIIJICHNs] KOMITOHEHTOB MIMXTHI U3 OyHKepa b3V Ha 10oTOK npH pa3NInyHbIX MapameTpax
@arpy3ku marepuasioB B OyHkep b3V;

7. ElocTpoeHne MaTeMaTHYECKUX MOJEIEH Ul OLIEHKH PALlMOHAIBHOTO CO/IEPIKaHUs TOIINBA
¥ BJAaru B COCTAaBE IIMXTHl IPH ClEeKaHUW arjaoMmepara u3 konueHtparoB CCITIO u
Muxaitnosckoro I'OK

8. €@TaTUCTHYECKMMH METOJaMH OIeHKA BJIHMSHUS PAa3IMYHBIX (AKTOPOB Ha KOAPPHUIMEHT
EONPOTHUBJICHUS IIMXTHI JBUKEHHIO Ia30B B HUKHEW YaCTH JOMEHHBIH Ieun.

9. WMaremaTndeckoe MOAETUPOBAHHE IIPOIECCa OKWCICHUS MapraHiia B KHCIOPOJTHO-
EOHBEPTEPHOM IJIaBKE.

10. Marematnyeckoe MOJEIMPOBAHHWE OCTATOYHOTO COJEp)KaHHsI MapraHiia B MeTajuie OT

BDJICP7KaHM MapraHiia B YyI'YHC 1 OCHOBHOCTHU IJIaKa IJIs YCJ'IOBI/Iﬁ MMK.







0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMWSL:

[TpomexyTouHas arrectanus 1o AuciuiuimHe  «Hay4Ho-uccinenoBarenbekas paboTay
BKJIIOYAET TEOPETUYECKUE BOMPOCHI, IIO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHUS
O6yanOH_[I/IMI/IC$I 3HaHI/II71, U MPAKTUYCCKUC 3aJIaHUA, BBIABJIAIONINUE CTCIICHD C(bOpMI/IpOBaHHOCTI/I
YMEHHI U BIIAJICHUN, IPOBOIUTCS B (hOpMeE 3a4eTa ¢ OIEHKO (8 cemecTp).

3ayer Mo JaHHOM JUCHMIUIMHE MPOBOAMTCS B YCTHOH (pOpME IO BOIPOCAM M3 CIIUCKA,
JIOBEJICHHOT'O JI0 CBEICHUS CTYAECHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUA 3a4€Ta C OIIEHKOI:

— Ha OLICHKY «OTJIMYHO» (5 6ayIoB) —00Yy4aIOMIMICs JEMOHCTPUPYET BBICOKUN YPOBEHB
c(OPMUPOBAHHOCTH KOMITETECHIIHI, BBICOKUI YPOBEHb 3HAHUI HE TOJHKO Ha YPOBHE
BOCITPOU3BCACHUA U 00BICHEHHUS I/IH(bOpMaIII/II/I, HO Y MHTCIJICKTYAJIbHBIC HABBIKU PCIICHUA
npo0JieM u 3ajau:

® JacTCA KOMINICKCHAas OLICHKa Hpe,HHO)KeHHOﬁ CUTYyalllu,

® JCMOHCTPHUPYIOTCA FHY6OKI/I6 SHAaHUA TCOPETHUYCCKOI'0 MaTceprajla U YMCHHC HUX
IMPUMCHATD,

® TOCJICAO0BATCIIbHOC, MMPABUIIBHOC BBIMTOJIHCHUC BCCX MPAKTUUCCKUX SaﬂaHHﬁ;
¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JIaTh H€O6XOIII/IMI)IG BBIBOJbI.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIINH:

® JacTCsa KOMIIJICKCHasA OIICHKa HpeI[J'IO}KGHHOI\/'I CUTyalluu,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHWA TCOPECTUICCKOTO MaTC€puajla U YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIBHBIC OHII/I6KI/I, HECTOYHOCTH

® BLIINOJIHCHHUE BCCX TIPAKTHUUCCKHUX SaﬂaHI/Iﬁ; BO3MOXHbI CAMHHWYHBIC OIJ_II/I6KI/I,
HCIIPABJISICMBIC CAMUM CTYACHTOM IIOCJIC 3aMCHAHUSA ITPCIIOAaBaTCIIA,

® 3aTpyAHCHUA IPHU AHAITUTUUYCCKHUX OIICpaluiax, MCPECHOCC 3HAHUN H yMeHI/II\/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «yA0BJETBOPUTEIbLHO» (3 Oania) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTPyIHEHUS C KOMIUIEKCHOM OLIEHKOH NPEJIOKEHHON CUTYyalllH;

® HENOJHOE TEOpeTHUECKoe OOOCHOBaHME, TpeOyrollee HABOIAIINX BOIPOCOB
IpenoaaBaTes;

e  BBINOJHEHNE 3aIaHUN NPU MTOACKA3Ke IPETOJaBaTEeNs;

e 3aTpynHEHUus B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLICHKY «HEeY10BJIETBOPUTEIbHO» (2 Oaa) — 00yJarouiicss 1IeMOHCTPUPYET
3HaHus He Oosee 20% TeopeTHYecKoro MaTepuana, T0MyCcKaeT CyleCTBEHHbIC OINOKHY, He
MO>KET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKM PEUIEHUS MTPOCTHIX 3aad.



— Ha OIICHKY «HeY/10BJIeTBOPUTEIbHO» (1 6amT) — 00yJaromuiics He MOKET MTOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHEHUSI HHPOPMALIUHU, HE MOXKET TI0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



