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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roly Ha 3acefaHuu Kapeapsl MeTauTypriud U XUMHYECKUX TEeXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM Toy Ha 3acemaHuu Kapeapbl MeTalulyprud ¥ XUMHUYECKHX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuu Kapeapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM T'OJTy Ha 3acefaHuu Kapeapbl MeTauTyprui i XAMHUYECKHX TeXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hensimu w3yuenus: aucuuiinHbl «HaydHo-uccienoBarenbckas paboTay SBISIOTCS:
pPa3BUTHE y CTYJICHTOB JUYHOCTHBIX KaYECTB, a Takke (OpMHUpOBaHUE 0OIICTPOdheCcCHOHATBHOMN
U 1podecCHOHATbHOW KOMIETEeHIMH B cooTBeTcTBUU ¢ TpeboBanusmMu PI'OC BO mo
HampasieHuto nmoaroropku 22.03.02 - Meramnyprus.

2 MecTo JUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmmMsbl

Juctnumuimna HaywHo-uccnenoBarenbekas paboTa BXOAWUT B 4YacTh y4eOHOroO IJIaHa
(bopMHpyeMyI0 yUaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrpPaMMBbI.

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

TexHonorus npodeccuoHanbHO-TUIHOCTHOTO CAMOPA3BUTHUS

VYuebHasg - HayyHO-HCclenoBaTeibckass paboTa (MOIydyeHHEe NEepBUYHBIX HABBIKOB
Hay4YHO-HCCIIEeI0BATEIbCKON pabOThI)

[InanupoBaHue dKCIIEpUMEHTA

Teopus u TeXHOJIOTUA TOMEHHOTO IIpoliecca

Meroas! cClleI0BaHNs MaTEPUAIIOB U ITPOLIECCOB

Amnanu3 yuciioBoit nHpopManun

KosmreBast 06paboTka cranu

MarepuanoseneHue

Teopus u TEXHOJIOTUSA OKyCKOBaHUS KEJIE3HBIX Py

3Hanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XO0IUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

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

[IponBukeHNE HAYYHOU IPOTYKIIUH

3 Komnerenunu odyuarouierocsi, opmMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHH s

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

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

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

[1IK-3.1 Pemraer HayuyHO-MCclenoBaTelIbCKUE 3aJauyd B 00JacTH METAJLTypruu
YEepHBIX METAJIOB




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM
qHUCIIe:
— KOHTaKTHas pabora — 8,1 aka. yacos:
— ayIMTOpHAas — 8 aKkaJi. 4acoB;
— paeayautopras — 0,1 akaj. 4acos;
— caMmocTosTeabHas padboTa — 96 akajl. yacos;
— B JOpMeE MPAKTHUUECKOM MOATOTOBKHU — 2 aKaJl. 4ac;

®dopma aTTecTalluM - 3a4ET C OLEHKOM

AynutopHas 3 =
KOHTaKTHas paboTa E 3 Dopma TeKyIEero
=
B aKaJl. qacax (] Bun KOHTPOJIS
Pasnen/ Tema g | (Baxan uacax) g2 N p Kon
> 3 ©| caMOCTOATENFHOH | yCIIeBaeMOCTH U
JIACIMTUTHHBI ) E s ., | kommeTeHuu
Q &= paboThI MIPOMEKYTOYHOMH
nab. |mpakr. | € &
Tlex. . 1 2'¢ aTTeCcTaIuu
3aH. | 3aH. | O &
1. 00630p MEPUOTNUECKON
JIMTEPATyPHI
11 Brigaua
” 2 MK-3.1
WHAWBUYAJIbHBIX 3aJIaHUU.
N3yuenune
pedepaTHBHBIX
JKYPHAJIOB TI0
METaJLLy prUH.
[Touck Hay4yHBIX
1.2 [Iposenenue . 611141(2}11114171
nureparypHoro o03opa mo| 4 30 M O6cyxaeHnue [K-3.1
WMHIUBUIYaJbHOMY 33/IaHHIO COOTBETCTBYIOMIH
y y X TEMATUKE
WHIUBHUAYaIBHOT O
3a1aHusl. AHaIu3
MOJTY4YEHHOMN
uHpopmaruu.
1.3 TlocranoBk 3a/1a4n
OBy s 2 MK-3.1
WCCIIeIOBaHMIMA
HWroro no pazaeny 4 30
2. BeinonueHue
HAy4YHO-HCCIIEIOBATEIbCKON
paboThl MO HMHAWBUIYAILHOMY
3aJaHUIO.




O6paboTtka

Pe3yJIbTaToB
(uzmueckoro win
21 [IpoBeneHue MaTeMAaTHYECKOTO
Nab0PaTOPHBIX HCMBITAHUN H MOJICTUPOBAHHUS
00paboTka pe3yJIbTaTOB TEXHOJIOTHYECKOT
UCCIIEZIOBAHU. Amnanus 0 mpolecca
paboThl  arJoMepanoOHHbIX 21,5 | mnpowusBojacTBa Huckyccus IK-3.1
MAIlIMH, JTOMEHHBIX Me-4ei U arioMepara,
CTaJICIUIaBUJIbHBIX arperaToB YyTyHa WIN CTaJIH,
METaJLTy PrUUSCKHX aHanu3 paboThI
MpePUITHN JIOMEHHBIX TIeden
WA
CTaJIeTIaBUIIEHBIX
arperaToB
O060061menue
Pe3yIIbTaToB
Hay4YHO-
HCCIIeIOBATENBCK
0¥ paboTHI
2.2 O6o01eHre pe3ynbTaToB [TOTTYICHHPBIX
HaYYHO-HCCIIEI0BATEIbCKOM Ty TEM MPOBEACHIT .
(usmyeckoro win | YCTHBIH ompoc.
paboThI o 21 IK-3.1
MaTeMaTHIECKOro Juckyccus
WHUBUIYaTbHOMY 33JaHHIO.
DopMynmpoBaHHue BHIBOJOB MOACITHPOBARHA
TEXHOJOTUYECCKOT
0 Tporecca
TPOU3BO/ICTBA
arjoMepara,
YyryHa WIH CTa-
b3
ITonroroBka
oT4Y€Ta 110 HaYyY-
HO-
HCCIIE0BATENIBCK
oif pabore.
CTpyKTypHpOBaH
ne 0T4e-Ta 1o
rJIaBaM u
2.3 TlogroroBka oT4éTa IO naparpadam. N
o VYeTHBIN onpoc.
HAy4YHO-HCCIIEIOBATEIbCKON 23,5 Omnucanue I1K-3.1
Huckyccus
pabore. METOJIOB
UCCIIeI0OBaHUS,
aHaIN3 u
MHTEpIpETaLns
MIOJTYYSHHBIX
Pe3yJIbTaToB
UCCIIEIOBaHMYSL.
DopmysiupoBaHue
BBIBOJIOB.
2.4 Cpava um 3amyra oTdera. IMoaroroBka k 3amuTa oTyera.
Craava ycTHOro 3a4eTa 3aueTy 3ayer ¢ OLEHKO#
Uroro no pazneny 66
Hrtoro 3a cemectp 96 320
HTOro mno JUCIMILTHHE 96 3a4eT C OLCHKON




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

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

B xozte mpoBeicHUs MPaKTHUYECKUX 3aHITUH MTPETyCMaTPUBACTCS

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

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

[Ipu mpoBeneHUU 3aHATHH HUCIONB3YETCS METOJ KOHTEKCTHOTO OOyuYeHHsI, KOTOPBIH
MO3BOJISIET YCBOUTH MAaTEpHall IyTEM BBISBIICHHS CBS3€H MEXIy KOHKPETHBIM 3HAHHUEM H €r0
npUMEHeHHEM. Pe3ynbTaTbl  BBIONHEHHBIX — 3aJaHUil  3aIIMIIAIOTCS W I[OJIBEPraroTCs
KOJUIEKTUBHOMY OOCYKJICHUIO C BBISIBJICHUEM M aHAJTU30M ITPOOJIEMHBIX CUTYaIHH.

[Tpu mpoBeeHNH PAKTUYECKUX 3aHATHI PEAIOIaraeTcs Mepexo] OT penpoayKTUBHBIX
METOJIOB OOydYeHHUsI K YaCTUYHO-TIOMCKOBBIM W HCCIICIOBATEIILCKMM METOJIaM, Pa3BUBAIOIIIM
JIOTHYECKOE, TEOPETUYECKOE MBIIUICHUE, YMECHHE apITyMEHTUPOBATh U OTCTAMBAaTh COOCTBEHHOE
noHnManue Bompoca. C 3TOH IENbI0 BO3MOXKHO HCIOJIB30BAHWE METOJIOB SBPHCTUYECKUX
BOITPOCOB M OP3MHCTOPMUHTA (MO3TOBOM aTaKH ).

KonTponpHast pabora sSBISETCS JIOTUYECKUM 3aBEPIICHHEM IPAKTUYCCKUX 3aHSATHH, a
TaKk)Ke IMPOBEPKOM TOTOBHOCTU CTyneHToB K Hamucanutio BKP. Crynentam Ha BbIOOp
npeiaraeTcsi KOHTpOoJIbHas paboTa Mo mepeienam:

MIPOU3BOJICTBO arjioMepara;

MIPOU3BOJICTBO YYT'YHA B JOMEHHBIX I1€YaX;

BHEJIOMEHHOE MTPOU3BOJICTBO METAILNIA;

BBITUTABKA CTAJIA B KOHBEPTEPax;

BBITUIABKA CTAJIM B AJIEKTpOIIeUax;

BHeTeUHast 00paboTKa CcTanu;

HEeNpephIBHAS PA3JIMBKA CTAIIH.

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

6 Y4eOHO-MeTOAMUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI padoThl 00y4arommuxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUYHOI aTTeCcTaluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. PeokxoB, M. b. OCHOBBI Hay4HBIX HCCIEAOBAaHUN M W300peTaTeNbcTBa | ydeOHOE
noco6wue s By30B / U. B. PeokkoB. — 5-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 224
c. — ISBN 978-5-8114-9041-7. — Tekcrt : 3neKTpoHHbIH // JIaHb : 371eKTPOHHO-OMOINOTEUHAsI
cucrema. — URL: https://e.lanbook.com/book/183756 (mara oGpamienus: 09.05.2023). —
PesxuM moctyma: st aBTOpH3. TOJIb30BaTEINEH.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. OcHOBBI Hay4YHBIX HCCIEIOBAaHWW M TATEHTOBEACHHE [DJIEKTPOHHBIA pecypc]
yueb.-meto. nmocodue / HoBocub6. roc. arpap. yH-T. Umkenep. un-t; coct.: C. I'. lllykun, B. U.
Koueprun, B. A. IN'onmosaTtiok, B. A. BanskoB.— HoBocubupck: U3a-so HI'AY. 2013. — 228 c. -
Tekcer : anexrponnslit. - URL: https://znanium.com/catalog/product/516943 (nmara oOparieHwust:
09.05.2023). — Pexxum gocTyIa: mo MmoAnucKe.

2. bymenesa, 10. 1. Kak npaBunbHO Hamucath pedepar, KypCOBYIO M JAUIUIOMHYIO
pa6otsl / bymrenesa FO.U. - Mocksa :[lamkos u K, 2016. - 140 c.: ISBN



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

978-5-394-02185-5. - Tekcr : anexkrpounsiid. - URL: https://znanium.com/catalog/product/415294
(mata ooparenus: 09.05.2023). — Pexxum qocTyIma: mo mommucKe.

3. boym, I'. JI. MeTomoyiorusi Hay4HBIX MCCIIECIOBAaHUNU (B KYpCOBBIX M BBITYCKHBIX
KBaTHM(PUKAIIMOHHBIX padoTax) : yueOnuk / I'.JI. boym, B.1. PazymoB. — Mocksa : UHOPA-M,

2021. — 210 c¢. —  (Bwicmiee  oOpasoBanue:  bakamaBpmar). —  DOI
10.12737/textbook_5c4efe94f12440.58691332. - ISBN 978-5-16-014583-9. - Tekcr
snektponnsii. - URL: https://znanium.com/catalog/product/1236305  (mara oOparieHwus:

09.05.2023). — Pesxxum focTyma: mo mojaIucKe.

B) MeToauuecKkne yKa3aHus:

1. UmsixanoBa, C. B. YueOHas HaydyHO-HCCIEIOBaTEIbCKas paboTa @ METOIMYECKUEC
pexomenganuun / C. B. UmbixamoBa. — Mocksa : MUCUC, 2015. — 25 ¢. — ISBN
978-5-87623-916-7. — Tekcr : 2neKTpoHHBIH // JIaHb © 3JE€KTPOHHO-OHMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/116447 (nara obpamenus: 09.05.2023). — Pexum noctyma:
JUTSL aBTOPU3. MTOJIb30BATEIICH.

2. baznoBa, T. A. BrImomHeHHE KypCOBBIX HAy4YHO-HCCIEIOBATEIBCKUX paboOT
meroanueckue ykasanus / T. A. BazmoBa. — Mocksa : MUCHC, 2008. — 33 ¢. — Tekcr :
SIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-ONOINOTCYHAS cucrema. — URL:
https://e.lanbook.com/book/116945 (mara oOparuenus: 09.05.2023). — Pexxum gocTyma: s
aBTOPU3. I10JIb30BATEIIECH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

HaumeHnoBanu .
<TI0 Ne oroBopa CpoK IeWCTBHS TUIICH3UH
MS Office Ne 135 oT 5eCCDOUHO
2007 17.09.2007 P
7Zip CBOOOIHO 0EeCCPOUHO
FAR Manager [cBo6o1H0 0OECCPOYHO
STATISTICA [K-139-08 oT 0ecCcpoUHO
IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH()OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HasBanue Kypca Cchuika
Vndopmanmontas — CHCTEMA  ~|pye iy fstec ru/
bank JAHHBIX yIpo3

Wudopmannonnas cucrema -
HopMmaTtuBHbIe mpaBOBbIE aKTHI,
OpraHMU3alMOHHO-PaCIOPSANTET
bHBIE JJOKYMEHTbI, HOpMaTHUBHbIE
U _METOANYECKHE JTOKYMEHTHI U
ApXHMB  HayudHbIX KYpHaJIOB

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

«HauoHanpHbIN https://archive.neicon.ru/xmlui/
SJIEKTPOHHO-MH(DOPMAIIMOHHBIN
MexnyHapoaHas Oaza . .

AyHapoa http://link.springer.com/
IIOJIHOTECKCTOBBIX KYPHAJIOB
YHuBepcuteTckas

https://uisrussia.msu.ru

nHGOPMAIIMOHHAS cucTeEMA



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/
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://archive.neicon.ru/xmlui/
http://link.springer.com/
https://uisrussia.msu.ru/

Poccuiickas I'ocynapcrBennas
oubanoreka. Karamoru
DNEKTPOHHBIE PECYpPChl  OMOJIMOTEKH
MI'TY um. I'.. HocoBa

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

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

denepanbHOC rOCYIapCTBEHHOE
O0/DKETHOE yupexnenne|URL: http://www1.fips.ru/
«DeneparILHbII HHCTUTYT

Wudopmannonnas cuctema - Eaunoe
OKHO _JIOCTYIa K _HMH(MOPMAIIMOHHBIM
ITouckoras cucrema Axangemuss Google
(Google Scholar)

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

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

Harmwmonanbuasa
UH(POPMAIIMOHHO-aHATUTUYCCKAsI URL: https://elibrary.ru/project_risc.asp
cucteMa —  PoccuWCKUM  MHIEKC

9J’IeKTpOHHa$I 68.38. MEPUOAUICCKUX
m3mannit  East  View Information
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MatepuraiabHO-TEXHUUYECKOE 00eCrIeYeHNE IUCHUIUIMHBI BKIFOYAET:

1. Yuebnas ayauropus Ui IPOBEJCHUS IPAKTHUECKUX 3aHATUN OCHALICHA:

- TEXHWYECKHMH CPEJCTBAMU OOYUYCHHS, CIY)KalIUMH JUIS MPEICTABICHHUS Yy4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJICTBA XPAaHEHMs, NepeAayd U
npecTaBiIeHUs y91eOHOH HH(pOpMAIIHH;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. YueOHast ayqUTOpUs JJIsl TPYIIOBBIX U HHIVUBHUIYaJTbHBIX KOHCYJIBTAIIMH, TEKYIIETo
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALINN OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKOI ¢ makeTrom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOeIbIo.

3. [Tomenenue 1t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKOI ¢ makeTom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

4. TlomemieHue A XpaHEHMs W NPOQPUIAKTHYECKOTO OOCIy)XKMBaHUS Yy4eOHOro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIIBIO: CTEITaKaMHU JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000pyA0BaHuUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKYMEHTAIMY U MaTEepUaoB.

[MPUJIOXXEHUE 1

6. YuyeOHO-MeTOAMUYeCKOE 0OeclieueHHe CAMOCTOSITeIbHOH PatoThl 00y4arOIIMXCS

BueaynutopHas camoctosiTenbHas paboTa CTYJIEHTOB OCYIIECTBISIETCS B BHJE UYTCHUS C
npopabOTKOM Mareprana C KOHCYJIbTalUSMH IpenofaBaTenss W O(GOpMIICHHS BBITOJTHEHHBIX
NPaKTUYECKUX paboT, ¢ MpopabOTKON OCHOBHBIX BOIIPOCOB K NMPAKTHYECKUM padoTaM.

ITo muctunnune «HUP» npenycMmoTpeHa ayauTopHas U BHEAY IUTOPHAsSI CAMOCTOSATENIbHAs
pabota o0y4aromuxcs.


https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

AynutopHas caMoCTosATeIbHasi paboTa CTy/AEHTOB MpPEIoiaraeT pelieHne KOHTPOJIbHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATHUSX.

HpI/IMepHLIe BOIIPOCHI IJIsA oﬁcymz[e}mﬂ, YCTHOr0 o1mpoca U JUCKYCCHUH 110 U3yIa€MbIM

TeMam

1. Crioco0b! pereHus IOCTaHOBJICHHBIX 3a7ay UCCIIEeI0BAHUH.

2. N3ydeHne yCTaHOBKH JUIsl IPOBEIEHUSI HAyUYHO-HUCCIIEI0BATENbCKON
paboTHI.

3. Bri6op napameTpoB uccnenoBanusi. BXoqHbIe M BBIXOIHBIE TIEPEMEHHBIE.

4. Br160op MeTona npoBeieHus 3KCIIepUMEHTOB.

S. CobmroeHne KpuTeprueB MOICTTMPOBAHUS TP ITPOBEACHUH HCCIIEJOBAHUI
Ha (pU3MUECKON yCTaHOBKE.

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

7. AHanu3 pe3yJabTaToB MIPOBEACHUS PU3NYECKOTO UM MAaTEMAaTHYECKOTO
MOJIEJTMPOBaHUS.

8. CocraBieHue U CTPYKTypUPOBAaHUE OTYETA.

IIpumep TeM HHAMBUAYAJbLHBIX 3aHATHIT

1. W3ydeHne BIMSHUS OCHOBHBIX MAPAaMETPOB KOHBEPTEPHOM IUIABKH Ha
ocTaTo4HOE cozepkanue pocdopa B MeTaIe.

2. Pa3paboTka TeXHOJOTMM KOBIIEBON 0OpabOTKM M Pa3IMBKH CTaIl MAapKU
DNV na MHJI3 Ne 6 B ycnousix KKI[ ITAO «MMK».

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

4, Ornpenenennie mapaMeTpoB BTOpuuHOro oxiyaxaeHuss MHJI3 Ned4 mpu
pasyiiBKe TPYOHBIX MapOK CTaJIN.

5. Ormpezenenne MmapaMeTpoB NPSIMOTO JIETUPOBAHUS MOJHOIEHOM B
KHCIJIOPOJTHOM KOHBEPTEDE.

6. Onpenenenue napaMeTpoB aBTOMATU3MPOBAHHOW TMojauM  KapoOuia
KaJbLMA JJIs1 PAaCKUCIICHUS MeTala.

1. Onrtummsanusa sHepretudeckoro pexkuma JICII-180 ¢ menbro cHUKeHUs
pacxo/ia JIEKTPOJIOB.

8. BinsiHMEe TEXHOJIOIMYECKUX MMapaMeTpoB pas3inBKy cTainu mapku 0810 Ha
Ka4eCTBO HEMPEPHIBHOIMUTHIX CIII00B.

9. [Torydenune rybuaToro »xeie3a BOCCTAaHOBIEHUEM TBEPJIBIM YTIIEPOIAOM.

10. MaremaTnueckoe MOJEIMPOBAHUE TEXHOJIIOTUN U PA3JIMBKU CTAId MApPKU
10OT'BIOA.

11. [TyTn yaydmeHuss TEXHUKO-JKOHOMHYECKUX I[OKas3aTejed BBIMJIaBKU
cramu B JICI1-180 B ycmoBusix DCIIL [TAO «MMK».

12. Bribop pamumonanbHOM (opMel UM odepTaHHs OYHKEpOB s KOKCa M
kKene30pyaHoro celpbs fomeHHoN neun Nell TTAO «MMK».

13. N3yuenne cxeMm Ioja4M MaTepUaloB K JOMEHHBIM IeuaM pa3IUYHBIX
MOKOJICHUH C IEJIbI0 BhIOOpa pannoHaabHOoM a1t qomeHHou meun Nell [TAO « MMK»y.

14. CoBepIlIeHCTBOBAaHME KOHCTPYKLIMM BO3AYXOHArpeBaTeled JIOMEHHBIX
NEYECH.

15. Bnusaue armomepara (abpuku NeS Ha mokazatenu paOOThl JOMEHHBIX
IIEYECH.

16. BnusiHue mpoYHOCTH KOKca Ha MOoKa3aTeu paboThl TOMEHHBIX MEYEH.

17. OrnpeziesieHne mapaMeTpoB BIUSIONIUX Ha COJIEP KaHUE BOIOPO/Ia B

MCTAJJIC.



[MPUJIOXEHUE 2

OueHovHbIe CpeACTBA J1JIsl MPOBeeHHUsI MPOMEKYTOUHOMH aTTecTAlMU

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

Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

I1K-3: Cnoco6eH BbINOJHATH HAYYHO-HCCIeI0BATEIbCKHE 331a44 B 00/1aCTH TPO()ecCHOHATLHOM 1eATeJbHOCTH

[1K-3.1:

Pewraer Hay4yHO-HMCClENOBATEIbCKUE 3aa4d B
00J1aCTH METaJUTypPTUH Y€PHBIX METAJJIOB

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. Teopernueckue OCHOBBI HAYUHBIX UCCIIEJOBAHUM

1.1 OGmue cBeieHMsI O HAyKe U HAyYHbBIX UCCIICTOBaHMSIX.

1.2 Hayunas Teopusi © METOJOTIOTHSL.

1.3 Hayunslii MmeTO/I.
2. Meronuveckue OCHOBBI HAYYHBIX HCCIICIOBAHHMA.

2.1 Be1bop HarpaBiieHHs: HAYYHOTO UCCIIEIOBAHUS.

2.2 Tlporiecc HAy4YHOTO UCCIIEIOBAHUSI.
3. CaemeHuss M3 TEOPUM BEPOATHOCTH W MaTEMAaTUYECKOM CTAaTHCTUKU (TeHepasibHas
COBOKYITHOCTb, BEIOOPKA CITy4alHbIX BEJIMUUH, XapaKTEPUCTUKU BHIOOPKH).
4. IToHsATHE O BUAX [UIAHUPOBAHMS MAaTEMATUYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB.
5. Be16op Tuna MmaTemMaTuueckoil NoJIMHOMUAIBHON WIIM UHOW MOJIETH.
6. Tumnbl MIaHOB JKCIEpUMEHTa — JBYX M Tpex Qakropueie mmanel tama N = m" (N —
HEOO0XO/IMMOE KOJIMYECTBO OMBITOB, M — KOJUYECTBO ypPOBHEW BapbUPOBAHUS CITyYailHBIX
(bakTopoB, N — KOJIUYECTBO (PAKTOPOB).
7. OcCHOBHBIE CBOHCTBAa MATPHIBI MaTeMaTHYECKH IUIAHUPYEMOTO  DKCIIEpPUMEHTa
(OpPTOrOHAIBHOCTH, POTOTAOENBHOCTh, CHMMETPUYHOCTb, HOPMHPOBKA SKCIEPUMEHTAIHHON
MaTpPHUIIbI).
8. Meronuka pacuera KO3(QQGHUIMEHTOB IMIUPHUUECKOTO YpaBHEHHUS IO JIaHHBIM MPOBEICHHOTO
TUTAHUPYEMOTO DKCTIEPIMEHTA.
9. CBa3b a3 dekra paxTopa ¢ K03 UIEeHTaMH YpaBHEHHUSL.
10. Kpurepun onTUMaTFHOCTH IJIAHOB SKCIIEPHMEHTA.

11. MeToaBI HCCIeIOBAaHUS — TEOPETUUECKUE, IKCIIEPUMEHTAIbHBIE (JJA00pAaTOPHBIC UITH




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

MIPOU3BOJICTBEHHBIE).

12. maTemMaTH4EeCKOE MOJICTUPOBAHHUE;

13. pusnveckoe MOIETUPOBAHUE;

14. HatypHOE MOJEITHPOBAHNE

15. YUto Takoe MOJENb TUITA «YEPHBIN SUTUK» 7

16. B ueM 0COOEHHOCTEH CTATUYECKUX MOJIEIeH?

17. Kakue 0cOOEHHOCTH UMEIOT JTUHAMHYECKHE MOIETN?

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

Ilpumepnvie npakmuueckue 3a0anun:

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

dopMyupoBaHHE LN U 3a/1a4 UCCIIETOBAHMSL.

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

9. BpIOparh THI MaTEMaTHYECKOH IMOJMHOMUAIBHON I WHOW MOJIEITH.

10. ITonp30BaThCs METOIMKOM pacyeTa K03 (HUIIMEHTOB SMIMPUUECKOTO YpaBHEHHs M0 JaHHBIM
MIPOBEJICHHOTO [IJIAHUPYEMOT'0 IKCIIEPUMEHTA.

11. BecT mNOMCK ONTUMAIBHOTO YKCTPEMAIBHOTO 3HAYECHHUS TapaMeTpa ONTUMHU3ALUH B
obmactu onpeaeneHuss GyHKIMHA IBYX U MHOTO()AaKTOPHBIX YPaBHEHUA.

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

13. MaremaTnueckoe MO/JICJINPOBAaHUE npoiiecca OKHCIICHUS Maprasua B
KHCJIOPOIHO-KOHBEPTEPHOH IJIaBKe.

arownE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

14.

Matematuueckoe MOJeIMPOBaHUE MTpoliecca GOPMUPOBAHUS MAKPOCTPYKTYPbI

HerepBIBHOHHTOﬁ 3aroTOBKH.

3a0anun na pewienue 3a0ay u3 npogheccuoHanvbHou odaacmu, KOMRIeKCHble 3A0AHUA:
[TonroToBKa CTPYKTYpHUPOBAHHBIX OTYETOB IO IIaBaM | maparpadam 1mo BapuaHnTaM TeM

HUCCIICTOBAaHNN:

1. BrolsiBneHHE palioHATbHBIX PEKUMOB 3arpy3KU IIMXTOBBIX MaTepUaioB B JIOMEHHbBIE MeuH,
OCHAIICHHBIC OECKOHYCHBIM 3arPy309HBIM YCTPOHCTBOM JIOTKOBOTO THTIA.

2. llpuMeHeHUE KOMIUIEKCHBIX MapraHEIIKPEMHHUEBBIX PYy/I B arjioJIOMEHHOM MTPOU3BOJICTBE

3. OcBoeHHE TEXHOJIOTHH IPOM3BOJCTBA HU3KOYTIEPOAWCTBIX CTajeH, JICTHPOBAHHBIX
BaHaaueM, 6opom u Ghochopom.

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

5. BpiOop TuTaHa SKCHEPUMEHTA ISl WCCISAOBAHUS PAMOHAIBHOTO COJCpPYKAHUS TOIUIMBA,
BIIATU U COJIEpKAHUS jKeJie3a B COCTaBe IIUXTHI IIPU CIIEKaHUU arjoMepara u3 KOHIIEHTPaTOB
CCI'TIO u Muxaitnosckoro I'OK.

6. IlocTtpoeHue MaTeMaTHUECKUX MoOJENeH A OleHKH Kod(pQHIireHTa paBHOMEPHOCTU
MOCTYIUICHHUSI KOMITOHEHTOB IIUXTHI 13 OyHKepa b3V Ha TOTOK MpH pa3IuYHBIX MapameTpax
3arpy3ku marepuaios B OyHkep b3V,

7. TlocTpoeHue MaTeMaTHYECKUX MOJICIICH SISl OIICHKH PAIIMOHAIBHOTO COICP KaHUS TOTLIIMBA U
BIIaTM B COCTaBE WIMXThl TpU cClekaHuu arnomepara u3 koHmeHtpatoB CCITIO u
Muxaiinosckoro ['OK

8. CraTHCTHMYECKMMH METOJIaMU OIIEHKAa BIMSHHS Pa3TUYHBIX (PAKTOPOB Ha KOIPHUIIUEHT
COIIPOTHBIICHUS IIUXTHI JABM)KCHUIO Ta30B B HIDKHEH YacTH JOMEHHBIH TTCYH.

9. Maremarudeckoe MOJIETUPOBaHNE rporecca OKUCIICHUS Maprasia B
KHCJIOPOAHO-KOHBEPTEPHOM IIIaBKe.

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

COJIEpKaHUsI MapraHila B YyryHe U OCHOBHOCTH IUTaka juist yciosuiit MMK.







0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpomMeskyTouHast aTTecTalys o auciuiuiiie  «Hay4dHo-uccienoBarenbckas paboTa» BKIIOYAET
TEOPETUYCCKHIE BOTPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHHUS 00YUarOIIUMUCS 3HAHUH, U
NPaKTUYCCKHUE 3aJ[aHNUs, BBIABJISIONINE CTEIICHh C(HOPMUPOBAHHOCTH YMCHUH U BIaJICHUH,
npoBOIUTCS B (hopMe 3aueTa ¢ OleHKo# (4 Kypc).

3ayer Mo JAaHHOM JUCHMIUIMHE POBOAMTCS B YCTHOM (pOpME MO BOIPOCAM M3 CIIHCKA,
JIOBEJICHHOT'O J10 CBEICHUS CTYACHTOB, BOIIPOC MOXKET COAEPKATh HEOOJIBIIOE IPAKTUIECKOE
3a/laHue.

IToxa3zatenu u KPUHTECPHUHA OLICHUBaAHUA 3a4Y€Ta € OLIEHKOM

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

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

® JCMOHCTPHUPYIOTCH FJIY6OKI/IC 3HAHUA TCOPCTUYCCKOTIO MaTepuajla U YMCHHC HUX
IIPUMCHSATD,

® TIOCJICAO0BATCIIBHOC, MMPABUIIBHOC BBIMTOJIHCHUEC BCCX MPAKTUUCCKUX 3az[aH1/1ﬁ;

® YMCHHUC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JI1aTh H€06XOHI/IMBI€ BBIBOJbI.

— Ha OLIEHKY «X0pouo» (4 6amia) — o0yJarouuiicst IeMOHCTPUPYET CPEIHUIA YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIMIA:

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

® JNCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHWA TCOPECTHYCCKOI0 MaTepuaia 1 YMCHUC UX
MMPUMCHATH, HO JOIYCKAKOTCA HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH

® BLIINOJIHCHHUE BCCX MPAKTUYCCKHUX 33.IlaHI/II71; BO3MOXHBI CIWHUYHBIC OH_II/I6KI/I,
HCITPABIIICEMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCYaHHW A ITPEIOaaBaTECIIA;

® 3aTpYAHCHUA IIPH aHAJTIUTUUYCCKHUX OIICpaluiax, MEPEHOCC 3HAHUH H YMCHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHLIC CUTYalluH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEIbLHO» (3 Oaia) — 00ydaroluiicss IeMOHCTPUPYET OPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTPyJHEHHS C KOMIUIEKCHOM OLIEHKOM MPEIOKEHHON CUTYallNH;

® HEMOJHOE TEOpEeTUYECKOe OOOCHOBaHHE, TpeOyroliee HABOASIINX BOIPOCOB
MIPETNOo/1aBaTels;

®  BBLITNIOJHEHUE 33IaHUM MPH TTOICKA3KE MPETOaBaTeIs;

e 3arpyaHEHHs B (OPMYIUPOBKE BHIBOIOB.

— Ha OIICHKY «HeYyI0BJeTBOPUTEIbHO» (2 Oaia) — 00yJaronuiicss 1IeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHuecKoro MaTepHuana, JOIycKaeT CyIeCTBEHHbIE OINOKY, He
MOJKET II0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS IPOCTHIX 3a1ad.



— Ha OIICHKY «HEeY/0BJIETBOPUTEILHO» (1 0amr) — o0ydaromuiicss He MOYKET ITOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00BICHEHNUS HHPOPMALINHU, HE MOXKET 1I0Ka3aTh
WHTEJJICKTyalIbHbIC HABBIKW PEIICHUS MPOCTHIX 33/1a4.



