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Pabouas mnporpamma cocraBirena Ha ocHoe OI'OC BO - GakanaBpuar 10
HanpapiaeHuo 1oarotoBkn 22.03.02 Meramnyprust (upukas MunoGpuaykn Poccun ot
02.06.2020 r. Ne 702)

Pabouas nmporpamma paccmorpena u ofo6pena Ha 3acesanny kadeaps Merasmypriu

M XUMHYECKHX TEXHOJIOTUMH
17.01.2022, nporokon Ne 4

3aB. kadeapoii /67(//4/ i A.C. XapueHnko

Pabouas nporpamma oxoGpena meroauyeckoii komuccueii UMMuM
15.02.2022 r. nporokon Ne 6
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Penenzent: /
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JIMCT akTyaau3anuu padodeil nporpaMmmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3acefaHuu Kadeapbl MeTaulypriui 1 XMMUYECKUX TEXHOJIOTUI

[Tporokoi ot 200 . N
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4e0OHOM TOo/Ty Ha 3aceannu Kadenpsl MeTaTypriui 1 XUMHYECKUX TEXHOJIOTHI

IIporokon ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TroJly Ha 3aceaHuy Kapeapbl MeTaurypruu 1 XUMUYIECKIX TEXHOJIOTHIA

[Tporokoi ot 200 1. N
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena i peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acedaHuy Kadeapsl MeTaurypruu 1 XUMUYIECKIX TEXHOJIOTHIA

[Iporokon ot 20 r. No
3aB. kadenpoii A.C. XapueHko




1 Ilesin ocBOEHM S IMCUMILTHHBI (MOAYJI51)

LlenssmMu u3ydeHus aucuuIuinHbl «HayuHo-uccrienoBaTenbckas paboTay SBISIIOTCA:
pa3BUTHE Y CTYACHTOB JUYHOCTHBIX KA4eCTB, a Takxke (hopMupoBaHue od1enpodeccnoHanIbHOMI
U mpodeccHOHaNBbHOW KOMIETeHUUH B cooTBercTBHM ¢ TpeboBanmsimu OI'OC BO mo
HarpasjeHuto noarorosku 22.03.02 - Meramnyprusi.

2 MecTo TUCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOorpaMMbl

Hucunmmna HayuHo-uccnenoBarenbckast paboTa BXOJUT B 4acTh y4eOHOTO TIaHa
dopmMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  u3ydeHuss ~ JUCHUIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHHS,  BIaJCHUsA),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHS AUCUUIUINH/ TPAKTHK:

MopenupoBaHue NpoeccoB U OOBEKTOB B METAJUTYPTHH

HoBble TeXHOIOTNYECKUE PELLIEHUS B METAJULYPIrUU YEPHBIX METAJUIOB

TexHonorus npogeccuoHaNbHO-TUYHOCTHOTO CAMOPAa3BUTHUS

VY4eOHast - Hay4HO-HCCIIEZOBATENbCKas paboTa (TMoydeHHe MEepBUYHBIX HABBIKOB
HAyYHO-UCCIIEIOBATENLCKON pabOThI)

[InanupoBaHue S3KCIEpUMEHTA

[IpoekTHas nesTENbHOCTD

Teopust 1 TEXHOIOTUS JOMEHHOTO IIpoLecca

MeTo/1p1 McClIeI0BaHNS MaTEpUAIIOB U MPOIIECCOB

AHanu3 4rciIoBoi HHGpOpMaIuu

OcHoBBI MTOKCKa U 00pabOTKH HHPOPMAITIH B 00JIACTH IPOU3BOICTBA YEPHBIX METAIIIOB

KosmeBast 06padoTka crayiu

BerimutaBka ctanu v peppocIiiaBoB B 3JEKTpOIedax

Marepuanosenenue

Teopus 1 TEXHOJIOTHSI OKYCKOBAHUS )KEJIE3HBIX PYy]L

OCHOBBI AITOPUTMH3ALMHU U CO3JJaHKE HUPPOBBIX MOIENEH

3HaHus (YMEHUs, BIAJCHUS), IOJIyYeHHbIE NPU U3YYEHUU AAHHOW JUCLUIUIMHBI OyIyT
HEOOXOIUMBI JIJIs1 U3YUYEHUS AUCIUILIINH/TPAKTUK:

[ToaroroBka k ciaue u crada rocyJapCTBEHHOTO dK3aMEHa

[ToaroroBka K mpoueaype 3aiuThl 1 3aI11Ta BHITYCKHONW KBATU(PUKAIMOHHOMN paboThI

[IponBukeHHE HAYYHOUN IPOLYKLIUU

3 Komnerenuuu odyyaromerocsi, Gopmupyemblie B pe3yJibTaTe 0CBOCHHA

AUCHUILVIMHBI (MOYJI51)  IJIAHUPYEMBbIe Pe3yabTaThl 00y4eHHs

B pesynbrare ocBoeHUst AUCHUIUIMHBL (Moayis) «HaydHo-uccnenoBaTenbckas paboTay
oOyyaroImuiicst JoKeH 001a1aTh CIEAYIOIIMMU KOMIETEHLIUAMU:

KOI[ HHAUKATOpa I/IHIII/II(aTOp JOCTHIXKCHHA KOMIICTCHIIMH

ITK-3 CrocoOeH BBINOJIHITh HayYHO-HCCJICAOBATCIbLCKHUEC 3a/1a41 B o0iactu HpO(bCCCHOHaHBHOﬁ
JCATCIIBHOCTH

[1K-3.1 Pemaer HayuyHO-McCCEOBAaTENbCKUE 3a/ladll B OONACTH METaLTyprUH
YEPHBIX METAJIIIOB




4. CTpykTypa, 00bEM M cofepkaHue TUCIUIIIHHBI (MOLYJ151)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTaBisieT 3 3a4eTHhIX enuHull 108 akam. yacoB, B TOM

HHUCJIC:

— KOoHTakTHas pabora — 99,1 akax. yacos:

— ayauTopHas — 99 akaj1. 4acos;

— paeayautopHas — 0,1 akaj. yacos;

— camocTosTenpHas padora — 8,9 akaj. 4acos;
— B hopMe MPaKTUIECCKON TTOJATOTOBKH — 2 aKaJl. 4ac;

dopma arTecTaluri - 3a4€T C OLECHKOU

3a/IaHUIO.

AynuropHas g e
o | xonraxTHAs pabota E 3 dopma TeKyILEero
=
5 B aKajl. Jacax 0] Bun KOHTPOJIS
Paznien/ Tema 3 (B axan. uacax) E 2 . P Kon
S 3 ©| camocrosiTensHOH | ycreBaeMOCTH U
JIMCIATUTHHBI b [~ 6 .. | xommerenmmu
O o = paboTsI MIPOMEKYTOYHOM
na6. | mpaxr. | € &
Tlex. . 128 aTTecTalluu
3aH. 3aH. QO o
1. 00630p MEPUOMIECCKOM
JIUTEPaTyphl
11 Brigaual
I‘u 6 IK-3.1
WHIUBUAYaJBHBIX 3a/IaHAH.
N3yuenue
pedepaTuBHBIX
JKYPHAJIOB IO
METAJLUTYPTHUH.
Ilouck Hay4HBIX
12 [Iposenenue 6 K;’q N
IIyoJIn 15041
nuTepatypHoro ob63opa mo| 8 20/14,41| 3 Y 8 OocyxaeHue MK-3.1
WHAWBUIYAJILHOMY 3aJIaHUIO COOTBETCTBYIOMIH
Y y X TEMATHUKE
WHIUBUIYAIBHOT O
3a/1aHusl. AHaIu3
MOJY4YEeHHOU
uHpopmaruu.
1.3 TlocraHoBK 3a/1a41
ORIy st 4 TK-3.1
MCCIIETOBAHUM
HWroro no pasaeny 30/14,41| 3
2. BernonHenne
Hay4YHO-HCCIIEJOBATEIBCKOM
paboTbhl 1O WHIUBUIYATLHOMY




21 [IpoBeneHue
ab0paTOPHBIX MCHBITAHUN U
00paboTka pe3ynbTaToB
UCCIIEZIOBAHUI. Awnanus
paboTHl  arJoMeparoOHHBIX
MAIIIMH, JOMEHHBIX Te-4ei U
CTaJICIUIaBUJIbHBIX arperaTtoB
METaJUTYPTUUSCKHX
MpempUITHN

22

O6paboTtka
Pe3yJIbTaToB
(uzngeckoro win
MaTeMaTH4eCcKOro
MOJICTUPOBAHHUS
TEXHOJIOTHIECKOT
0 Ipoluecca
MPOU3BOJCTBA
arnomMepara,
YyTryHa WIH CTay,
aHanu3 paboThl
JIOMEHHBIX nedent
WA
CTaJIeIUIaBUIbHBIX
arperaToB

Huckyccus

MK-3.1

2.2 O6o0uIeHNe pe3ynbTaToB
HayYHO-HCCJIEA0BATEILCKON
paboThI o
WHUBUAYaIbHOMY 3aJaHHIO.
DopMyIHpOBaHUE BHIBOIOB

27

0O0600meHNe
pe3yabTaTtoB
Hay4YHO-
HCCIIeIOBATEINIBCK
0ii paboThI
MIOTyIEHHBIX
MyTeM MPOBEACHHUS
(hU3HUYECKOTO WK
MaTeMaTHIECKOTO
MOJICTUPOBAHHUS
TEXHOJIOTHIECKOT
0 mpoiecca
TPOU3BO/ICTBA
ariomepara,
YyyryHa Wi cTa-
I

VYerHbIi ompoc.
Huckyccus

IK-3.1

2.3 ToaroroBka oT4éra MO
Hay4YHO-HCCIIEI0BATEIbCKOM
pabore.

20

59

IToaroroBka
oTuéTa 110 Hay4-
HO-
UCCIIEI0BATENBCK
oit pabore.
CrpykTypupoBaH
ve 0T4e-Ta 1o
rJaBaM U
naparpadam.
Omnucanue
METOJIOB
UCCIIEI0BAHUS,
aHalu3 "
UHTEPIpETaLys
TTOJTYYEHHBIX
pe3ynabTaToB
HCCIICIOBaHHUS.
DopMynupoBaHHe
BBIBOJIOB.

YcrHbli onpoc.
Huckyccus

MK-3.1

Hroro no pazneny

69

59

Hroro 3a CEMECTpP

99/14,411

8,9

3a0

HToro no aucumIuinHe

99/14,4
"

8,9

3a4eT C OICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anMyd  OpPeAYCMOTPEHHBIX BHJIOB Y4eOHOHM paboThl B  KadyecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B MPENoAaBaHUM AUCHUILTUHBI «HayuHo-mccnenoBaTenbckas
paboTay UCTIONB3YIOTCS TPAIULMOHHASI U MOAYJIBHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

B xone mpoBeeHus MpakTUYECKUX 3aHATHH PeayCMaTpUBACTC:

— UCIOJB30BAaHUE DJIEKTPOHHOTO JEMOHCTPAlMOHHOIO MaTepuana [0 pasjenaM
JTMCUUTUIAHBL, TPEOYIOLNM WILTFOCTPAIIHIA;

— UHTEPaKTUBHBIE (OPMBI 00YUEHHUSI: YCTHBIN OMPOC, 00CYXKIACHUS, TUCKYCCHH.

[lpr mpoBeneHUU 3aHATUH HCHONB3YETCS METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepuajl MyTeM BBISBICHHS CBSA3€M MEXIy KOHKPETHBIM 3HAHHUEM U €ro
npUMeHeHHEeM. Pe3ynbTaTbl  BBINOJHEHHBIX — 3aJaHAN  3alUINAIOTCS W MOJBEPraroTCs
KOJUIEKTUBHOMY OOCY>KJICHUIO C BBISIBJICHUEM U aHAJIN30M MPOOIEMHBIX CUTYaIUH.

[Tpu mpoBeeHUH PAKTUUECKUX 3aHATUH MPEANOIaracTcs Mepexoa OT PenpoyKTHBHBIX
METOAOB O0yYeHHUs] K YaCTUYHO-TIOMCKOBBIM M HCCIIEIOBATEILCKUM METOAAM, Pa3BHBAIOIIUM
JIOTUYECKOE, TEOPETUUECKOE MBIIICHUE, YMEHHE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE
noHnManue Bompoca. C 3TOW IENbI0 BO3MOXHO HCIIOJIb30BAaHHE METOAOB JBPUCTHUYECKUX
BOITPOCOB ¥ OP3MHCTOPMHUHTA (MO3TOBOM aTaKm).

KonrtponbHas pabora sSBISIETCS JIOTHYECKUM 3aBEPIICHHEM MPAKTUYCCKUX 3aHSATHH, a
Takke MPOBEPKOM TOoTOBHOCTH cTyaeHToB K Hanucanuio BKP. Cryagentam Ha BbIOOp
npeJyIaraeTcsi KOHTPOJIbHast paboTa 10 Imepeeam:

MIPOU3BOJICTBO arjioMepara;

MIPOM3BO/ICTBO YYT'yHa B JOMEHHBIX TeUax;

BHEJIOMEHHOE MPOU3BOJICTBO METaJIa;

BBIMJIABKA CTAJIM B KOHBEpTEpax;

BBIMJIaBKA CTaJIH B JIEKTPOIEYaX;

BHEIIEYHAst 00paboTKa CTaNH;

HeNpepbIBHAS pa3IMBKa CTaH.

CamocTosTenbHYI0 pad0OTy ¢ HHIUBUAYAIFHBIMU 33aHUSMHU CTYJIEHTaM BBITTOJHSIOT C
UCIOJIb30BAHUEM IIEPCOHANIBHBIX KOMIIBIOTEPOB.

6 YueOHo-MeTOoANYECKOE O0ecneyeHre CAMOCTOATEIbHOI padoThl 00yUYar0LIUXCs
[Ipencrasneno B npusoxenuu 1.

7 OneHouHble cpeacrea AJid INIPOBEICHUA HpOMe)KyTO‘IHOﬁ aTTeCTallumn
HpeI[CTaBJ'ICHBI B I[IPUIJIOKCHUHN 2.

8 Yue6Ho-MeToqu4ecKoe U MHGOPMALHMOHHOE 00ecnedeHne AU CHUIIMHBI (MOTYJIs1)

a) OcHOBHas JIMTEPATYpPA:

1. PookkoB, U. b. OcHOBBI HayyHBIX HCCIEIOBaHMA M H300peTaTeiabcTBa : yuyeOHOe
noco6wue s By30B / U. B. PeikkoB. — 5-¢ u3 ., ucnp. — Cankr-IletepOypr : Jlans, 2022, — 224
c. — ISBN 978-5-8114-9041-7. — TekcT : 31eKTpoHHBIN // JIaHb : 3EKTPOHHO-OMOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/183756 (mata oOpamienus: 19.06.2022). —
Pexxum nocryna: s aBTOpHU3. MOJIb30BATENEH.

0) lomotHuTEILHAS IUTEpaTypa:

1. OcHOBBI HayYHBIX UCCIIEIOBAaHUI U MATEHTOBEACHUE [ DIEKTPOHHBIN pecypc]: yueo.-
Metona. mocobue / HoocuO. roc. arpap. yH-T. Umxkenep. un-T; coct.. C.I'. llykwun, B.W.
Koueprun, B.A. IN'onosatiok, B.A. BanskoB.— HoBocubupck: M3a-so HI'AY. 2013. — 228 c. -
Tekcr: anexTponnsiit. - URL: https://new.znanium.com/catalog.php?bookinfo=516943

2. Kak mpaBWIbHO HamucaTh pedepar, KypCcoBYIHO U JMUIIOMHYIO paboThl / bymieneBa
10.U. - Mocksa: JlamkoB u K, 2016. - 140 c.: ISBN 978-5-394-02185-5 - Teker :



anekTpoHHsIid. - URL: https://new.znanium.com/document?id=108069
3. boym, I'. JI. Merononorusi Hay4yHBIX HCCIIEOBAHUN (B KYPCOBBIX U BBITYCKHBIX
KBATM(UKAIMOHHBIX padoTax) : yueOnuk / I'.JI. boym, B.M. PazymoB. — Mockgsa : UTHOPA-M,

2022. — 210 c¢. —  (Beicmee — oOpazoBamme:  bakamaBpmar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekcr
anektponHbii. - URL: https://znanium.com/catalog/product/1236305 (mata oOpaieHus:

19.06.2022). — PeskuM 10CTYyIIA: 110 MOITHCKE.

B) MeToauueckne yKa3aHus:

1. UwmsixanoBa, C.B. VYyeOnas HayuHO-HCCIEIOBATEeNbCKas paboOTa: METOIUYECKHE
pexomenganuu / C.B. Umbixamoa. — Mocka: MUCHUC, 2015. — 25 ¢. — ISBN 978-5-87623-
916-7. — TekcT : >NMeKTPOHHBIN // DIeKTpoHHO-OMOMMoTeuyHas cucrema «Jlaub»: [caiit]. —
URL.: https://e.lanbook.com/book/116447.

2. baznoBa, T.A. BreinmogHeHHe KypCOBBIX HAYYHO-HCCIIEIOBATEIBCKUX PAOOT:
meronuueckre ykasanus / T.A. BasmoBa. — Mocksa: MUCHUC, 2008. — 33 c¢. — Tekcer:
IeKTpOHHBIA /| DnextpoHHO-OMOMMOTeuHass cucrema «Jlamb»: [caiit]. — URL:
https://e.lanbook.com/book/116945?category=43749.

r) [IporpammHuoe odecnieuenne u UuTepHeT-pecypcsl:

IIporpammHoe o0ecnieyeHue

HaumenoBanue N

0o Ne norosopa Cpok JieHCTBHS TUIICH3UH
Mgfgsf:ilgﬁ a2|007 Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOJTHO 0eccpodHo
FAR Manager |cBo60oaHO 6eccpouHO
STATISTICA |K-139-08 ot 22.12.2008 6eccpodHo

IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccbuika

OnexkTpoHHass  0a3a  MEPHOAMYECKHUX
m3nanmii East View Information Services,
Hanunonanbuas
WH(POPMAIIMOHHO-aHATTUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp
cucreMa — POCCMICKHIT MHJIEKC HAYYHOTO
ITouckoBas cucrema Axamemust Google
(Google Scholar)
WNndopmannonnas cucrema - Equnoe
OKHO JoCTyna K HWHGOPMAIMOHHBIM

https://dlib.eastview.com/

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

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

denepanbHOE roCcyJapCTBEHHOE
oromkerHoe yupexaenue «Denepanpuniii| URL: http://wwwl.fips.ru/
UHCTUTYT POMBIIIUICHHON

DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

Poccuiickas I'ocynapcTBeHHas
6ubamoreka. Karamoru
VYHuBepcurerckas nH(pOpMalOHHAas
cucrema POCCH

MexayHaponHas — pedepaTuBHas |
MIOJHOTEKCTOBas  clpaBoyHas  0a3a

https://magtu.informsystema.ru/Marc.html?locale=ru

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

https://uisrussia.msu.ru

http://scopus.com



http://window.edu.ru/
http://www1.fips.ru/
http://www.rsl.ru/ru/4readers/catalogues/
http://www.rsl.ru/ru/4readers/catalogues/
http://scopus.com/

MexnyHapoaHas Oaza
ITOJIHOTCKCTOBLBIX )KypHaJIOB

http://link.springer.com/

MexynapoaHas KOJUIEKIHUS
HAY4YHbIX  NPOTOKOJIOB MO

http://www.springerprotocols.com/

MesxnyHaponHas 6a3a Hay4yHBIX
MaTepuasoB B obnactu

http://materials.springer.com/

MexayHapoaHas Oasa
CIIPaBOYHBIX H3JIaHHHA IO BCEM

http://www.springer.com/references

MesxaynaponaHasi pedepaTuBHas
0aza JaHHBIX 10 YHCTOH W

http://zbmath.org/

ApXWB HAay4YHBIX JKYPHAJIOB
«HanmonanbHbIN
AJIEKTPOHHO-UH()OPMAITMOHHBIHA

https://archive.neicon.ru/xmlui/

Wudopmanmonnas cucrema -
HopmaTuBHBIE TIpaBOBBIE aKTHI,
OpraHU3aLOHHO-PACIOPSIIUTET

BHBIC HOKYMCHTHBI,
HOPMATHUBHBIC U MCTOJUYCCKHC

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

Wudopmannonnas cucrema
banx JTAHHBIX yrpo3

“|https://bdu.fstec.ru/

9 Marepua/ibHO-TeXHHYeCKOe o0ecnevyeHne TUCHUILINHBI (MOYJIs)

MarepuanbHO-TEXHHUECKOE 00ecrieueHHIe TUCIUITITMHBI BKIIOYAeT:

1. YueOnas ayauTopus AJisi IPOBEACHUS MPAKTUIECKUX 3aHATHI OCHAIIIEHA:

- TEXHUYECKHMMHU CPEICTBAMU OOYUYEHHSI, CIYXKAIIUMH JUIS TPEICTaBICHUS y4eOHOU
uHpopManuy OOJBIIOW AayIUTOPUHU: MYJIbTUMEIUHHBIMU CPEICTBA XpaHEHHs, Iepenadd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CTIeUAIN3UPOBAHHON MeOEIbIO.

2. YueOHast ayqUTOpHs ISl TPYITIOBBIX U MHIUBUIYAIbHBIX KOHCYJIBTAUMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkimroueHnem k cetu «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MEOEIbIO.

3. [Tomenienue 11 caMOCTOATEIBLHON PabOThI OCHAIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ maketom MS Office, ¢ mogkitoueHnem k cetu «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA,

- CTIeLMAIN3UPOBAHHON MEOEIbIO.

4. Tlomeuenue aas XpaHEHUS U MPOPUIAKTUYECKOTO 00CITyKUBaHUS y4€OHOTO

000py/IOBaHUS OCHAIICHO:

- CHIeIMaIM3UPOBAHHON MEOEIbIO: CTeITaXKaMHt JIJIsl XpaHEeHUs1 y4eOHOro 000py/10BaHuUs;
-MHCTPYMEHTaMH JJIsl pEMOHTa yueOHOTro 000pyI0BaHUS;
- mkadamu JUisg XpaHeHHs y4eOHO-MEeTOANYECKON TOKyMEHTAIlUU U MaTepHaJIOB.
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6. YueOHO-MeTOIMYeCKOe 0hecnedeHrue CaMOCTOSITeIbHOI padoThl 00yUYaroumxes

BHeay}m’ropHaﬁ CaMOCTOATEIbHAA pa60'ra CTYZIEHTOB OCYIIECTBJIAETCA B BUAE YTEHUA C npopaﬁoﬂcoi/’l Marepuasia ¢ KOHCYJIbTalUAMHU IIpernojaBaTesid u Oq)OpMJleHl/I}I
BBINIOJTHEHHBIX IIPAKTHYECKUX pa60’r, c npopaﬁo’r}coﬁ OCHOBHBIX BOIIPOCOB K IIPAKTHYE€CKUM pH6OTHM.

IMo mucuunnune «HWP» mpenycmorpeHa ayauTOpHass M BHEayJUTOpHas caMOCTOsTeNbHas paborta
00yJaronmxcs.

AyauTOpHas caMOCTOsATENbHAs pabdoTa CTYJICHTOB IpPEAINOaraeT pEeHIeHHe KOHTPOJBHBIX 3amad Ha
MPaKTUYECKUX 3aHATHAX.

le/IMeprle BOIIPOCHI 1JIsd 06cyme}mﬂ, YCTHOIr0 onpoca u IMCKYCCHHU 110 U3y4aeMbIM TEMaM

Crioco0bI pelieHusl TOCTaHOBIICHHBIX 3a/1a4 MCCIICIOBAHMIA.

Nzydenne ycTaHOBKH IS IPOBECHISI HAYYHO-NCCIIEIOBATEIHCKOM PaOOTHI.

Br16op mapameTpoB ncciieioBanusl. BXxoaHbIE U BEIXOIHBIE IEPEMEHHBIE.

Br16op MeTona npoBeneHNs SKCIIEPUMEHTOB.

Cobmoienre KpuTeprueB MOJISIIMPOBaHMUS TIPY TIPOBEICHNH HCCIeOBAaHII Ha (PU3NIECKON

YCTaHOBKE.
6. Ilocrpoenue maremaTuueckux mMojaeneit. [Ipumenenue kputepues CthroeHTa U dunepa.
7. Amnanu3 pe3yabTaToB NPOBEACHUS (PU3MUSCKOrO MIM MAaTEMAaTHYECKOTO MOJICIIMPOBAHNSI.
8. CocraBnenue u CTpyKTypHUPOBaHUE OTYECTA.

agkrwbdE

I[Ipumep TeM UHANBUAYAILHBIX 3AHATHI

1. M3yuyeHue BIMSHUS OCHOBHBIX IAPAMETPOB KOHBEPTEPHON IUIaBKU HAa OCTAaTOYHOE
coaepxanue ¢pochopa B MeTAILIE.

2. Pa3paboTka TexHOJOTHH KOBIIEBOW 00paboTku u pasinuBku ctanu Mmapku DNV na MHJI3 Ne
6 B ycnoBusax KKII ITAO «MMK».

3. OmpeneneHre OCHOBHBIX IapaMETPOB BBIIUIABKH M KOBIIEBOH 0OpaOOTKH CTall MapKH
09I"2C B ycnoBusix KKII ITAO «MMKb».

4. Omnpenenenue napameTpoB BTopuuyHoro oxjaxiaeHuss MHJI3 Ne4 mpu pasznuBke TpyOHBIX
MapoK CTaJIu».

5. Omnpezenenue napaMeTpoB MPSIMOTO JETUPOBAHUS MOJINOAEHOM B KUCIOPOJHOM KOHBEPTEPE.

6. OmpeneneHue napaMeTpoB aBTOMATH3UPOBAaHHOM MojauM KapOuaa KaubLus — JUIS
pacKHUCIEHHs MeTaJlIa.

7. Ontummzanus sHepreruueckoro pexxuma JICII-180 ¢ nenbro CHUXKEHUs pacxo/ia 3JIeKTPOA0B.

8. BnusHHME TEXHOJOTMYECKMX TIapaMeTpoB pa3imuBku cTamu Mapkun O8HO Ha KadecTBO
HEMPEPHIBHOIUTHIX CIS00B.

9. TomyuyeHne ry0dUYaToro xene3a BOCCTaHOBICHHEM TBEPIBIM YIIIEPOIOM.

10. MaremaTHueckoe MOJEINPOBAHNE TEXHOJIOTUH U pa3nuBKu ctaiau Mapku 10DPI'BIOA.

11. [Tytu ynmyqmeHuss TEXHUKO-DKOHOMHUYECKHX ToKaszareneil BeiuiaBku cramu B JICI1-180 B
yenoBusix DCIIL ITAO «MMK».

12. BeiOop pannoHaidbHON (OPMBI M OYepTaHUsI OYHKEPOB I KOKCA ¥ JKEJIE30PYAHOTO CHIPHS
nomeHHol neun Nell [TAO «MMKhy.

13. M3yueHne cxeM MOJaddl MaTepHalioB K JOMEHHBIM IledaM Pa3IMYHBIX MOKOJCHHUH C IEIThI0
BbIOOpa panroHanbHOU A7 tomenHoi neun Nell ITAO «MMK».

14. CoBepiieHCTBOBaHNE KOHCTPYKIIMH BO3AyXOHArpeBaTesiei JOMEHHBIX IeueH.

15. Baustnue arnomepata pabpuku Ne5 Ha mokaszarenn paboThl JOMEHHBIX MEYEH.

16. BaustHMe IPOYHOCTH KOKCA Ha MTOKa3aTesd padoThl IOMEHHBIX TEUeH.

17. Onpenenenue napaMeTpoB BIUSIOMINX HA COAEp KaHUE BOAOPOAA B METaJLIE.



OHQHO‘-IHI)IQ CpeACTBA I IIPDOBEACHUA HpOMe)KyTO‘-IHOﬁ aTrrecranuu

[Tpunoxenue 2

a) HHaHpreMLIe pPe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI arrecranmuu.

Kon

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN
WHJIUKaTopa

OneHouHble CpeCTBA

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

ITK-3.1: Pemaer Hay4yHO-MCCHEAOBaTENbCKUE 33a4U B
00JacTi METAJLTypruy YEPHBIX METAIJIOB

Ilepeuens meopemuueckux 6onpocos K zauemy:
1. Teopernueckue OCHOBBI HAYUHBIX UCCIIECTOBAHUIMA

1.1 OOuue cBeeHus 0 HAyKE U HAyYHBIX MCCIIEOBAHUSAX.

1.2 Hayynas Teopusi © METOJIOJIOTHS.

1.3 HayunsIii mero.
2. Metoauueckue OCHOBBI HAyYHBIX HCCIICIOBAHUIA.

2.1 Bpi0Oop HamnpaBieHuss HAyYHOTI'O UCCIIE0BaHUSI.

2.2 IIpouecc Hay4YHOTO UCCIIEIOBAHUSI.
3. CaemeHuss W3 TEOPUH BEPOSATHOCTH W MAaTEMAaTHYECKOW CTATUCTHKH (TE€HepalbHas
COBOKYIIHOCTb, BBIOOPKA CIy4alHBIX BEIMYHUH, XapaKTEPUCTUKH BBIOOPKH).
4. [lonsiTHe 0 BUAAX IUIAHUPOBAHUS MAaTEMaTHUYECKOT0 M PU3NYECKOTO IKCIIEPUMEHTOB.
5. Be1bop Tuma MaTeMaTuyecKoil MOTMHOMHUAIBHON WM MHOU MOJIEIH.
6. Tumel MIAHOB JKCIEPUMEHTa — IBYyX M Tpex (axtopuble mianbl tuma N = m" (N —
HE00X0/AMMOE KOJIMYECTBO OMNBITOB, M — KOJUYECTBO YPOBHEH BapbHPOBAaHUS CIy4dalHBIX
(akTopoB, N — KOJIMYECTBO (PaKTOPOB).
7. OcCHOBHBIE CBOMCTBAa MAaTpHMIIbl MaTeMaTHYeCKH IUIAHUPYEMOTO  HKCIIEpUMEHTa
(OpTOroHaIBHOCTh, POTOTAOENBHOCTb, CHUMMETPUYHOCTb, HOPMHUPOBKA 3KCIEPUMEHTAIBHOMN
MaTpPHUIIbI).
8. Meromuka pacdera KO3(pGHUIMEHTOB SYMITUPHIECKOTO YPABHEHHS IO JaHHBIM TPOBEIECHHOTO
IJIAHUPYEMOT'O SKCIIEPUMEHTA.
9. CBs13b 2 dekra paxTopa ¢ KOdPPUIIECHTAMH YpaBHEHHSL.
10. Kpurepun onTUMagbHOCTH IJIAHOB SKCIIEPUMEHTA.
11. MeToaBI HCCIeIOBAaHUS — TEOPETUUECKUE, IKCIIEPUMEHTAILHBIE (JTA00pAaTOPHBIE MUITH
IIPOU3BOJICTBEHHBIE).
12. maTeMaTHYECKOE MOJICIIMPOBAHUE;
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O1neHOYHBIC CPEACTBA

13. pusnveckoe MoIENUPOBAHUE;

14. mHatypHO€ MOJCITMPOBAHUE

15. YUTo Takoe MOJENb THMA «YEPHBIN SLTUK»?

16. B yueM 0COOEHHOCTE CTATUYECKUX MOJIEIEn?

17. Kakue 0coOOCHHOCTH UMEIOT THHAMHYSCKHE MOACIN?

18. B yem CyIIHOCTh COJEPKATENBHOTO OIX0/1a MPU MOCTPOSHUU MaTEMAaTUYECKOM MOAeT?

Ilpumepnvie npakmuyeckue 3a0anun:

1. W3ydeHue COCTOSHUS BOIIPOCA HA COBPEMEHHOM JTaIle Pa3BUTHUS HAYKH M TEXHOJIOTHH.

2. O060011eHe NOIYYEeHHBIX pe3yabTaToB. CoCcTaBI€HUE BHIBOJIOB.

3. ®opmynupoBaHUE LEJIU U 33734 UCCIIEIOBAHUSL.

4. OrmpeneneHue METOJI0B U CIIOCOOOB JOCTHKEHUS pe3ysbTara.

5. TloaroToBUTH CTaThIO W/WIK JAOKIAL W/WiIHM O(QOPMHUTH 3asBKYy Ha H300peTeHHE WIH
panroHaIu3aTOPCKOe MPeAIoKEeHNE

6. BriOpaTh KOHTpOTUpPYEMBIEC TApaMETPhl HA METALTYPTUIECKOM 00BEKTE.

7. BpiOpatb HanOosnee 3¢ (HeKTUBHYIO CXEMY IKCIIEPUMEHTA.

8. CocTaBUTH IIaH MPOBEIEHUS YKCIIEPUMEHTOB Pa3HBIX YPOBHEW (OMBITHBIHN, JTa00OPATOPHBIA,
MOJTYITPOMBIIITIEHHBIH, TPOMBIIIEHHBIH, H3TOTOBJIEHHE ONBITHO-TIPOMBIIUIEHHONW apTHH).

9. BrIOparh THII MaTEMaTHYECKOM MOJMHOMUAIBHONW WIIM UHON MOJIEIIH.

10. Tlonmp3oBaThCcst METOIMKOM pacueTa KO3()PUIMEHTOB SMIMPUYECKOTO YPaBHEHUS IO
JTAHHBIM MTPOBEACHHOTO TUTAHUPYEMOTO SKCIIEPHMEHTA.

11. Bectu nmouck ONTHUMAaIbHOI'O 3KCTPEMAJIbHOIO 3HAUSHHS ITapaMeTpa ONTUMM3ALNHU B
oOnactu onpezeneHus GyHKIUHU IBYyX U MHOTO(QAKTOPHBIX ypaBHEHHI.

12. Marematndeckoe MOJAEIMPOBAHUE TPOLIEcCa UCTEUCHUS AYThsl U3 BEPXHEW KHUCIOPOJHOM
(GbypMBI B KOHBEpTEDE.

13. MaremaTHueckoe MOJEIMPOBAHUE TIpollecca OKUCIEHUS MapraHiia B KHCIOPOIHO-
KOHBEPTEPHOMH IIaBKE.

14. MatemaTiuecKkoe MOJIeIUPOBaHuUE Mporecca (GOPMUPOBAHUS MAKPOCTPYKTYPbI
HETPEPHIBHOJIMTON 3arOTOBKH.

3adanusn na peuienue 3a0a4 u3 nPodheccuonanbHol 001acmu, KOMRIEKCHblE 3A0AHUA:
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[ToaroroBka CTPyKTYpHUpOBAaHHBIX OTYETOB I10 IIaBaM U maparpadam 1o BapuaHTaM TeM

HUCCIIeJOBAaHUH:

1. BrisgBieHHE pallMOHATIBHBIX PEKUMOB 3arpy3KH HIMXTOBBIX MATEPUATIOB B JIOMEHHBIC MEUH,
OCHAIICHHbIE OECKOHYCHBIM 3arPy304HBIM YCTPOHCTBOM JIOTKOBOI'O THIIA.

2. TlpuMeHeHUe KOMIUIEKCHBIX MapraHEIKPEMHHUEBBIX Pyl B arjloJIOMEHHOM ITPOU3BOJICTBE

3. OcBoeHHE TEXHOJOTMHM IPOU3BOJCTBA HUBKOYIJIEPOAUCTHIX CTalei, JIErMPOBAHHBIX
BaHajMeM, 6opom u hochopom.

4. BpiOop miaHa SKCIEpUMEHTa ISl OLEHKH BIUSHUS PEKUMOB 3arpy3KH KOMIIOHEHTOB
IIUXTHI B KOJIOIITHUKOBOE MPOCTPAHHO T€YH;

5. BpiOop miaHa sKcHepUMEHTa MAJisl MCCIEAOBAaHUS PAMOHAIBHOTO COJCpXKaHUS TOIUIMBA,
BJIaTM M COJACpP)KAaHUS Kejle3a B COCTaBe INUXThl TPU CIEKAHWW arjioMmepara u3
koHnentparoB CCI'TIO n Muxaiinosckoro ['OK.

6. IlocTpoeHue MaTeMaTHUECKUX MOJENCH g OleHKH Kod(DQHIMEeHTa paBHOMEPHOCTU
MOCTYIUICHUS KOMIIOHEHTOB MIMXThI U3 OyHKepa b3V Ha M0TOK MpH pa3NuYHBIX MapameTpax
3arpy3ku marepuaioB B OyHkep b3V;

7. TlocTpoeHue MaTeMaTHYECKHX MOJENEH AJsl OLEHKH PAllMOHAIBHOTO COAEpIKAHUsS TOTIINBA
W BIIard B COCTaBE IIMXTHl TMpPH CHekaHuu arjomepara w3 kKoHieHtparoB CCITIO u
Muxaiinosckoro ['OK

8. CraTHCTHMYECKMMH METOJIaMHU OIICHKAa BIMSHHS PA3TUYHBIX (PAKTOPOB HA KOIPPUIIUEHT
COTPOTHUBIICHUS IIUXTHI ABUKEHUIO TA30B B HIDKHEW YaCTH JOMEHHBIN TIEYH.

9. Marematuueckoe MOJAETUPOBAHUE IIpollecca OKHUCICHHS MapraHila B KHCJIOPOJHO-
KOHBEPTEPHOU IIABKE.

10. MaTemaTtuueckoe MOJIEIHPOBAHHUE OCTATOYHOTO COJEp)KAHUS MapraHila B MeTamie OT

COJIEpKaHUs MapraHiia B YyryHe U OCHOBHOCTH IUTaka Jyisl yciosuii MMK.




B) ITopsaok npoBeieHNs MPOMEKYTOUHOI aTTECTAIIMHU, MOKA3aTeJH H KPUTEPUH OLeHUBAHHUS:

[Tpomesxyrounas arrectauus no aucuuminHe «HayuHo-uccnenoBatenbckas paboTay BKIHOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIMMUCS 3HAHUH, U
IPAaKTUYECKHE 3aJJaHNUs, BBIABIISAIOIINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIaJIeHUH, IPOBOIUTCS
B (popMme 3auera ¢ oueHkou (8 cemectp).
3ayeT N0 JAHHOM JUCLMIUIMHE MPOBOAUTCSA B YCTHOH (popMe 110 BOIPOCAM U3 CIIUCKA, I0BEIEHHOIO 10
CBEJICHUS CTYJIEHTOB, BOIIPOC MOXKET COAEPKaTh HEOOIBIIOE MPAKTHYECKOE 3aJaHUE.
IHoka3aTesu 1 KPpUTEPUHM OLIEHUBAHMSI 32a4YeTa C OLEHKOM
— Ha OLIEHKY «OTJINYHO» (5 6aJU10B) —00yJarOMUIiCs JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUH, BBICOKMI YPOBEHb 3HAaHUM HE TOJILKO Ha YPOBHE BOCIIPOU3BEIACHUS
U 00bsACHEHH HH(POPMALIUY, HO U MHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOOJIeM U 3a1au:

e J1aeTCsl KOMIUIEKCHAs OLICHKA NPEIJIOKEHHOM CUTYyalllH;

® JIEMOHCTPHPYIOTCA IJIyOOKHE 3HAaHUS TEOPETUYECKOro MaTepuana M yMEHHe MX

IIPUMEHSITD;
® [I0CJIEJOBATEIbHOE, IPABUIIBHOE BBIIIOJIHEHUE BCEX MTPAKTUUECKUX 3aJaHH;
e yMeHHEe 0OOCHOBAHHO M3JIaraTh CBOM MBICIIH, AETaTh HEOOXOANMBIEC BHIBOIBI.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJarouiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITCTCHIIHN:
® JIaeTCs KOMIUICKCHAsS OIICHKA MPEJIOKCHHON CUTYAIIHH,
® JCMOHCTPUPYIOTCA AOCTATOYHBIC 3HAHUA TCOPCTUUCCKOIO Marcpuajla M YMCHUC HUX
MMPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIIbHBIC OHII/I6KI/I, HETOYHOCTHU
® BBHINOJIHEHUE BCEX MPAKTHYECKUX 3a/IaHUi; BO3MOXHBI CAMHUYHBIC OLIMOKH,
UCTIPaBJIIEMbIC CAMHUM CTYICHTOM IOCJIC 3aMEYaHUsI TIPEoIaBaTelis;

® 3aTpyYAHCHHUA IPU AaHAIUTUYCCKUX OICpalusax, IEPCHOCEC 3HAHUHN U YMGHI/Iﬁ Ha HOBBIC,
HECTAaHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «yJA0BJETBOPHUTEIbLHO» (3 Oania) — 00yyarouuiicss IeMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIMI:
® 3aTpyJHEHHUs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;
® HEMNOJHOE TeopeTHYeckoe OOOCHOBaHME, TpeOyrollee  HABOASIIUX  BOIPOCOB
IIPENnoaaBaTels;
e  BBINIOJIHEHUE 3aJJaHU ITPH MOJCKA3Ke MPENOaBaTENs;
e 3aTpyaHEHUus B (GOPMYJIHNPOBKE BHIBOJOB.

— Ha OLICHKY «HeYA0BJIeTBOPUTEIbHO» (2 Oana) — 00yJaronuiicss IeMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHUeCcKoro MaTepuaa, AOMyCKaeT CYIIECTBEHHbIE OIMOKH, He MOXKET IMOKa3aTh
MHTEIJIEKTyalbHbIe HABBIKU PEIICHUS MPOCTHIX 33/1a4.

— Ha OLIEHKY «HeY/JA0BJIeTBOPUTENbHO» (1 6ayut) — 00yyaromuiicss He MOXKET MoKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/ICHUS U 00BsICHEHUS HH(OPMaLlUK, HE MOXKET [M0Ka3aTh HHTEIJIEKTyaJlIbHbIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.



