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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

TexHonorus npodeccuoHanbHO-TUIHOCTHOTO CAMOPA3BUTHUS

VYuebHasg - Hay4yHO-HUCCIEJOBaTelbCcKas paboTa (TMOMy4YEeHUE IEPBUYHBIX HaBBIKOB
Hay4YHO-UCCIIEI0BATEIbCKON pabOThI)

[InanupoBaHue dKCIEpUMEHTA

IIpoekTHas neATEIBLHOCTD

Teopus 1 TeXHOJIOTUS TOMEHHOT'O IIpoliecca

AHanus 4yucioBoi HHPopMaIuu

Kosmreast 06paboTka cranu

MarepuanoseneHue

Teopus 1 TeXHOIOTUSA OKYCKOBaHUS KEJIE3HBIX DY

3HaHusA (YMEHUs, BIAJCHUA), TOJIyYCHHbIE NIPU U3YYEHUU JAHHOW AMCLUUILUIMHBI OyAyT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

ITonroToBka K npoueaype 3aluThl U 3al11Ta BBITYCKHOW KBaTU()UKALMOHHOM paboThI

[IponBu:keHNE HAYYHOU IPOLYKIUU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbraTe ocBoenus aucturuimabl (Moaynsi) «HaydHo-uccnenoBarenbckas paboTay
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIINN

[TK-3 Crioco0€eH BBITIOTHATh HAYIHO-HCCIIEI0BATEIbCKUE 332Ul B 00JIaCTH MPOPECCHOHATBHOMN
JIESITEIbHOCTH

[1K-3.1 Pemaer Hay4HO-MccienoBaTeNnbcKHe 337add B 00JacTH  METaJUTyprHH
YEpPHBIX METAJUIOB




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 NMPaKTUYCCKOM OJTOTOBKY — 2 aKa/l. yac;,

dopma aTTecTaluy - 324ET C OUEHKOMN

AynutopHast = =
o | vonraxrHAs pabora E 3 dopma TEKyIEro
=
N 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 WJIH 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
M€ 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 MJIEKTPOIICYax;

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. -
Teker : 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. - Tekct : anextponnsiid. - URL: https://znanium.com/catalog/product/415294
. — Pexxum noctyna: mo nmoAmnucke.

3. boym, I'. JI. MeTtomonoruss Hay4HBIX HCCIECAOBAaHUH (B KYpCOBBIX M BBITYCKHBIX
KBaTH(PHUKAIIMOHHBIX paborax) : yueouuk / I'.JI. boym, B.1. PazymoB. — Mocksa : UH®PA-M,
2022. — 210 c¢. — (Beicmee  oOpazoBanume:  bakamaBpmar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekct
anekTponHbii. - URL: https://znanium.com/catalog/product/1236305 . — Pexxum gocryma: 1o
HOJIIIHCKE.

B) MeTouuecKkue yKazaHus:

1. YmeixanoBa, C. B. YueOHas Hay4HO-HCCieAOBaTelbckass paboTa .| METOAUYECKHE
pekomenaanuu / C. B. UmbixanoBa. — Mocksa : MUCHUC, 2015. — 25 c. — ISBN 978-5-87623-
916-7. — Texkct : snekTponHbiii // Jlanp | s1ekTpoHHO-OMOIHMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/116447 . — Pexxum qoCTyma: JJis aBTOPHU3. MOJIb30BATEIICH.

2. basznoBa, T. A. BbInonHEHHE KYpCOBBIX HAYYHO-HUCCIICJOBATEILCKUX pPadoT !
metoaunueckue ykasanus / T. A. basmoBa. — Mocksa : MUCHUC, 2008. — 33 ¢. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/116945 . — Pexxum qocTyma: i aBTOPHU3. IMOJIb30BATEIICH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue N

o Ne norosopa Cpoxk JIeHCTBHYSI JIUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpotHO
Professional
7Zip CBOOOJTHO 0eccpoyvHO
FAR Manager |cBo6o1HO 0eCcCpovHO
STATISTICA |K-139-08 ot 22.12.2008 0eccpouHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlUIKa

Mrgopmaionsas cHeTeMa - baHk aHHbIX https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
yIpo3 0e30IMacHOCTH nHGbOPMAIUN

NudopmarroHHast cucrema -

HopmarusHbie IPaBOBBIC axtel, [https:/fstec.ru/tekhnicheskaya-zashchita-
OpraHU3alMOHHO-PACTIOPSAUTEIBHBIE informatsii/dokumenty-

JIOKYMEHTHI, HOpPMAaTHBHBIC u|tzi?ysclid=lujknksfy724757053
METOINYECKHUE JIOKYMEHTBI u

ApxuB HayYHbIX )KyPHAJIOB

«HanmoHanbHbI snekrponno-|https://arch.neicon.ru/xmlui/
naGopManmoHHbI  KoHmopuuym» (HII

Poccuiickas I'ocynapcrBennas

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

oubanoreka. Karanoru

DJNeKTpOHHBIE  pecypchbl  OMOIHOTEKH _ .

MLTY . T 1. Hocosa https://host.megaprolib.net/MP0109/Web
denepanbHOE rOCY/IapCTBEHHOE
OromketHoe yupexaenne «Denepanpueii|URL: http://wwwl.fips.ru/

HNHCTUTYT HDOMBIHIHCHHOﬁ



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://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
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
https://arch.neicon.ru/xmlui/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

HanmonansHas nHpoOpManmoHHO-aHATUTUYECKAS
cucrema — Poccuiickuit umnmexkc wayunoro|URL: https://elibrary.ru/project _risc.asp
nutuposanus (PMHII)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IpOBEJCHUS IPAKTHUECKUX 3aHATUH OCHALICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTAaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJCTBA XPAaHEHMs, HepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2. YuebOHas ayauToOpus AJS TPYNIOBBIX U MHIMBHIYaJbHBIX KOHCYJIbTAIIUH, TEKYLIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKOI ¢ makerom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. [Tomenienue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue A XpaHeHUs M NPOQUIAKTUYECKOTO OOCIY)KHBaHUS Yy4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIELMAIN3UPOBAHHON MEOEbIO: CTeNIaKaMy JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.


https://elibrary.ru/project_risc.asp

[NPMJIOXEHUE 1

6. YueOHO-MeTOAMYECKOe 00ecTieueHre CAaMOCTOSITeIbHOI padoThl 00y4aroLIUXCsl

BueaynutopHas camocTosiTenbHast paboTa CTYJIECHTOB OCYIIECTBIISIETCS B BHJIEC UTCHUS C
npopabOTKOM MaTepHana ¢ KOHCYJIbTALMSIMH MpenogaBaTenss U O(GOpMIICHHS BBITOJIHEHHBIX
NPaKTUYECKUX paboT, ¢ MpopabOTKON OCHOBHBIX BOIIPOCOB K MPAKTHYECKUM padoTam.

[To mucrumuae «HUP» npexycMoTpeHa ayaAuTOpHAs U BHEAYIUTOPHAsl CaMOCTOSTeIIbHAS
paboTa 00y4aroIUXCs.

AynuropHas caMOCTOsITeNnbHas padoTa CTYIEHTOB NPEIIoIaraeT peleHre KOHTPOIBHBIX
3a[a4 Ha MPAKTHYECKUX 3aHATHSIX.

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

TeMaM
1. CrocoOb! perieHus MOCTaHOBJICHHBIX 33]1a4 UCCIICIOBaHUH.
2. VI3yueHue yCTaHOBKH JIJISl IPOBEIACHHS HAYIHO-MCCIIEI0BATEIHCKOM PaOOTHI.
3. BwIiOop mapaMeTpoB nccienoBaHus. BXOHBIC U BBIXOHBIC IEPEMEHHEIE.
4. BpIOOp MeTOA IPOBEACHUS IKCIIEPUMEHTOB.
5. CobnroneHue KpuTepreB MOICTUPOBAHUS TP MPOBEJCHUN UCCIICIOBAHMI HA

(bu3u4eCcKoil ycTaHOBKe.

6. Ilocrpoenmne maTtemaruueckux moxaenei. [Ipumenenue kpurepueB CThrofeHTa U
®unepa.

7. AHanu3 pe3yJapTaToB MPOBEIEHUS (PU3UUECKOT0 HIIK MAaTEMATUYECKOTO
MOJIEJIMPOBaHUS.

8. CocraBneHne U CTPYKTypUPOBAHHE OTYETA.

IIpumep TeM HHAMBUAYAJIbLHBIX 3aHATHIT

1. M3yuyenue BIMAHMUS OCHOBHBIX IAPAMETPOB KOHBEPTEPHOM IJIaBKM Ha OCTATOYHOE
conepkanue dpocdopa B MeTaIE.

2. Pa3zpaboTka TEXHOJOTHH KOBIIEBOW 00pabOTKM W pa3nuBku cranmu mMapku DNV Ha
MHJI3 Ne 6 B ycnoBusix KKIL [TAO «MMK».

3. OmpeneneHre OCHOBHBIX MAapaMETPOB BBIIIABKH U KOBIIEBOH 00paOOTKH CTalld MapKu
09I"2C B ycnoBusix KKII ITAO «MMKh».

4. Omnpenenenue mnapamMeTpoB BTopuyHOro oxjaxnaeHus MHJI3 Ne4 npu pasznuBke
TPYOHBIX MapoK CTaJIn».

5. OmpezneneHue mnapaMeTrpoB MPSIMOro JIETUPOBAHMUSI MOJUOIEHOM B KHCIOPOJHOM
KOHBEpTEpE.

6. OmpeneneHne MmapaMeTpoB aBTOMATU3WPOBAHHOM TMOJAuM KapOWga KajbIUs JUIs
PacKUCIIEHHs MeTaJlla.

7. Ontummsanust sHepretuueckoro pexkuma JCII-180 ¢ menpio cHMXKEHHS pacxoja
AIIEKTPOJIOB.

8. BnusHHE TEXHOIOTWYECKHX MapaMeTpoB pasnuBKu ctanu Mapku 08I0 Ha kadecTBO
HEMPEPHIBHOIUTHIX CISI00B.

9. TomyuyeHne ry0dUYaTOro xee3a BOCCTAHOBICHHEM TBEP/IBIM YTIIEPOIOM.

10. MaremaTHueckoe MOJeTUPOBAHIE TEXHOJIOTHH U pazauBKu ctaiau Mapku 10DPI'BIOA.

11. llytu ynydiieHuss TEXHUKO-DKOHOMUYECKUX Moka3aTteneld BbimiaBku cranu B JICII-
180 B ycnoBusix ICIIL ITAO «MMK».

12. Beibop parmioHasibHOM (OPMBI B OUepTaHHsI OYHKEPOB JJIsi KOKCA M KeIe30pyTHOTO
ceIpbst foMeHHoM ey Nel 1 TTAO «MMK».



13. U3yuyenne cxeM MoAaYyul MaTepUATIOB K JOMEHHBIM I€YaM DPA3JIMYHBIX MOKOJEHHUH C
1IeJIbI0 BBIOOpa parmoHanbHoU 11 nomeHHoM eun Nell [TAO «MMK».

14. CoBepiieHCTBOBaHNE KOHCTPYKIIMHM BO31yXOHArpeBaTesiell JOMEHHBIX IIEUEH.

15. Bausinue arnomepata ¢adbpuku NeS Ha 1okazaTenu padoThl JOMEHHBIX TICUCH.

16. BiiusiHEE TPOYHOCTH KOKCA HA MOKA3aTeIN padOThl TOMEHHBIX MEYCH.

17. OnpeneneHue napameTpoB BIMSIOMIMX Ha COAECpPKAHKUE BOAOPOa B METAJLIE.



I[MTPUJIOXEHUE 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTanmumn

a) [lnannpyemble pe3yabTaThbl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHHUs MPOMEKYTOYHON aTTeCTAlNM:
Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN O1eHOYHEIE cpe€acTBa

IIK-3: Cnoco0eH BbINOJHATD HAYYHO-HUCCIECA0BATEC/IbCKUE 3a1a4Y1 B odJacTn HpO(l)eCCI/IOHaJIbHOﬁ ACATEIbHOCTH

ITK-3.1: Pemaer HaydHO-MccnenoBarenbCckue 3anauu B |Ilepeuens meopemuyeckux 60npocoe K 3auemy:
00acTu MeTaJTypru Y€pHbIX METAJIIOB 1. Teopernueckue OCHOBBI HAyUHBIX UCCIIETOBAHUM

1.1 OGmue cBeieHMsI O HayKe U HAyYHbBIX UCCIICIOBaHMSIX.

1.2 Hayunas Teopusi # METOJJOIOTHSL.

1.3 Hayunslii MmeTO/.
2. MeTtoauieckne OCHOBBI HAyYHBIX HCCIICIOBAHMIA.

2.1 Be1bop HarmpaBieHHs: HAYYHOTO UCCIIEIOBAHUS.

2.2 Tlpouiecc HAy4HOTO MCCIIE0BaHUS.
3. CaeneHusT U3 TEOpPUU BEPOSTHOCTH M MAaTEMaTHMYECKOM CTaTUCTUKH (Te€HepalbHas
COBOKYITHOCTb, BEIOOPKA CITy4alHBIX BEIMUYUH, XapAKTEPUCTUKN BHIOOPKH).
4. IToHsATHE O BUAX [UIAHUPOBAHHS MAaTEMAaTHYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB.
5. Be1bop Tuma MaTeMaTu4ecKou MOJTMHOMHAIBHON MJIH HHOW MOJICIIH.
6. Tumbl NIAHOB JKCIIEpUMEHTa — JIBYX W Tpex ¢aktopubie mianel Tuma N = m” (N —
HE00XO0JIMMOE KOJIMYECTBO OIBITOB, M — KOJUYECTBO YpOBHEH BAapbUPOBAHUS CIIydalHBIX
(bakTopoB, N — KOJIUYECTBO (PAKTOPOB).
7. OcHOBHbIE CBOWCTBa MaTpULbl MaTeMaTHYECKH IJIAHUPYEMOI'O  HKCIEpPUMEHTa
(OpPTOrOHAIBHOCTH, POTOTAOENBHOCTh, CHUMMETPUYHOCTb, HOPMUPOBKA 3KCIIEPHUMEHTAIbHON
MaTpPHUIIbI).
8. Meronuka pacuera KO3 GHUIMEHTOB SMIUPUIECKOTO YPABHEHUS MO JJAHHBIM MPOBEICHHOTO
IJIAHUPYEMOT'0 SKCIIEPUMEHTA.
9. CBa3b 3¢ dekra paxTopa ¢ ko3 (HUIIMEeHTaMH YpaBHEHHUSL.
10. Kputepun onTUManbHOCTH IJIAHOB DKCIIEPUMEHTA.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

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

12. MaTeMaTu4yecKoe MOICIIUPOBAHUE;

13. ¢pusnveckoe MOJIEITMPOBAHHKCE;

14. HatrypHOE MOJEINPOBaHUE

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 npakmuyeckue 3a0anun:

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. IloaroTroBuTh cTaThiO W/MIM AOKIAX W/WIM OGOPMHUTH 3asgBKYy Ha H300peTeHHEe 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. MaTemaTr4yeckoe MOJEIMPOBAHUE MPOLIECCa UCTCUEHHS IYyThsl U3 BEPXHEH KUCIOPOIHOU
(GypMBI B KOHBEpTEpE.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

13.

MatemaTtuueckoe MOZACIIMPOBAHUC TIpOHCCCa OKHUCICHUA MapraHia B KHUCIOPOAHO-

KOHBEPTEPHOI IJIaBKe.

14.

Marematuueckoe MOJEIMPOBaHUE MIpoliecca POPMUPOBAHUS MAKPOCTPYKTYPHI

HerepBIBHOHHTOﬁ 3aroTOBKH.

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
OLICHMBAHHSA:
[TpomexyTounas arrecranus o aucuumuinHe  «HaydHo-uccnenoBarenbekas pabora
BKJIFOYAET TEOPETUYECKUE BOIIPOCHI, IIO3BOJISIOLIUE OLICHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HaHUH, ¥ IPAKTUYECKUE 33JaHNUS, BBISBISIONINE CTEIICHb CHOPMUPOBAHHOCTH
YMEHUH W BIaJCHUH, IPOBOAUTCS B (hOpMe 3a4eTa C OLIeHKOM (8 cemecTp).
3aueT no JaHHOM AUCLUUIUIMHE MPOBOJIUTCS B YCTHON (hopMe IO BOIIPOCaM U3 CIHCKa,
JIOBEJIEHHOTO JI0 CBEJICHHUS CTYJEHTOB, BOIIPOC MOXET COAECPKATh HEOOJBIIIOE IPAKTHUECKOE
3a/laHue.
IToxa3aTe/n U KpUTePHH OLlCHMBAHUS 3a4eTa ¢ OLIEHKOM:
— Ha OLIEHKY «OTJINYHO» (5 6aJUI0B) —00yJarOIIUICs IEMOHCTPUPYET BEICOKUN YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BBICOKHI YPOBEHb 3HAHHI HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHUS U 00BACHEHHS HH(POPMAIINY, HO M HHTEIJUICKTYaJIbHbIC HABBIKU PEIICHUS
npo0JieM u 3ajau:

® J1aeTCs KOMIUIEKCHAs OLEHKA MPEJI0KEHHON CUTYAllVH;

® JIEMOHCTPUPYIOTCSl TJyOOKHE 3HAHUS TEOPETUUECKOr0 Marepuaiga U YMEHHE HUX
MIPUMCHSITD;

® JI0CICAOBATCIIBHOC, ITPABUJIBHOC BBIIIOJIHCHHUEC BCCX ITPAKTHYCCKHUX 38.,[[3HPII>1;
® YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, AC€JIaTb H606XOI[I/IMBIe BBIBOJBbI.

— Ha OLIEHKY «Xopo1o» (4 6ana) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIHN:
® J1aeTCs KOMIUICKCHAsS OIICHKA MPEJIOKCHHON CUTYAIIHH,
® JIEMOHCTPHUPYIOTCS JOCTATOYHBIC 3HAHUS TEOPETUICCKOIO MaTepHalia U YMEHUE UX
NPUMEHSTH; HO JIONYCKATCS HE3HAUUTEIILHBIC OIIMOKH, HETOUHOCTH

®  BLBIIIOJHCHHUE BCCX IMPAKTUUYCCKHUX 3aﬂaHHﬁ; BO3MOXHbI C€AMHHWYHBIC OHII/I6KI/I,
HCIIPABIISICMBIC CAMHM CTYACHTOM ITOCJIC 3aMCHYAHUA ITPEIIOAaBaTCIIA;

® 3aTpyYAHCHUA IPU AHAJTIUTUYCCKUX OIICpaluiax, IMCPEHOCC 3HaHUN H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHLIC CUTYyallnN.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00y4arouuiicss JeMOHCTPUPYET MOPOrOBBIN
ypOBEHb C(HOPMUPOBAHHOCTU KOMITETEHIIMHA:
® 3aTPyIHEHUS C KOMIUIEKCHOHN OLIEHKO! NPEJIOKEHHON CUTYyallWH;

® HCMNOJIHOC TCEOPCTHUYICCKOC 06OCHOB8.HI/IC, Tpe6y101uee HaBOIAIIUX BOIIPOCOB
npenoaaBaTeJIA;

e  BBINOJHEHUE 3a1aHUM ITPU MOICKA3KE IPETOJaBaTEeNs;
e 3aTpyaHEHUs B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLICHKY «HeYA0BJIETBOPUTEIbHO» (2 Oanna) — 00yJaronuiicss 1IeMOHCTPUPYET
3HaHuA He 6onee 20% TeopeTH4ecKoro MaTepuania, JOIMycKaeT CylIeCTBeHHbIE OLINOKH, HE
MOYKET MOKa3aTh HHTEIUICKTYaJbHBIC HABBIKM PEIICHHUS TIPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYA0BJIeTBOPUTEJIbHO» (1 6amT) — 00ydaromuiics He MOKET MOKa3aTh
3HAHMS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHS] HHPOPMAIIHH, HE MOXKET IMOKa3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



