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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




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:

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAJLTYPTUU

TexHnoznorus npodeccuoHanbHO-TMYHOCTHOTO CAMOPA3BUTHUS

VYyeOHast - Hay4HO-HCCIEAOBaTelbCKas padboTa (MOJyuyeHUE IEPBUYHBIX HaBBIKOB
Hay4YHO-MCCIIEJ0BATENIbCKOM paboThI)

[InanupoBaHue FKCrIEpUMEHTA

[IpoekTHas AesATETbHOCTD

Teopus u TeXHOIOTUA TOMEHHOTO IIpoliecca

Amnanu3 yuciioBoit nHpopManun

Kosmesas 06paboTka cramu

Marepuanosenenue

Teopust 1 TEXHOJIOTUS OKYCKOBAHUS KEJIE3HBIX Py

3nanus (YMEHUsI, BIaJICHUS ), TIOJYYCHHbIE MPH M3YYCHUU TAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI JUIsl U3yUSHUS IUCIUIUTNH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocy4apCTBEHHOTO SK3aMeHa

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alI1MTa BBITYCKHON KBATM(PHUKAIMOHHOMN paboThI

[IponBukeHNE HAYYHOU IPOLYKLIIUU

3 Komnerenunu ody4yarouierocsi, opmMupyembie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHH s

B pesynbrare ocBoeHus aucHUILUIUHBI (Moayisi) «HayuHo-uccnemoBaTenbckas padoTay
oOyyaronuics 10HKeH 00J1a1aTh CICTYIOITUMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

ITK-3 CriocoOeH BBINOIHSATh HayYHO-HUCCJICAOBATCIILCKUC 3a/1a41 B o0actu HpO(I)CCCHOHaHBHOﬁ
JCATCIIbHOCTH

[1K-3.1 Pemaer waydHO-mcclenoBaTenbCcKue 3amadyd B 00JACTH METaJUTypPTrUH
YEPHBIX METAJJIOB




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 99,1 akas. 4yacos:
—aynutopHas — 99 akaj. 4acos;

— paeayautopras — 0,1 akaj. 4acos;

— caMmocTosiTeapHas padoTa — 8,9 akaj. 4yacos;
— B (hopMe MPAKTUIECKOM TOJITOTOBKY — 2 aKaJl. yac;

®dopma aTTecTalluM - 3a4ET C OLEHKOM

3aaHUI0.

AynutopHas 3 s
o | xonraxTHas pabota E = Dopma TeKyILEero
=t
5 B aKa/l. yacax (] Bu KOHTPOJISI
Paszen/ Tema 3 (B axaj. uacax) g B A y p Kon
S 3 ©f| caMOoCTOATENBHOM | YCIEBaeMOCTH U
JACIUTUTAHBI 5 = .. | xommeTeHn
@) g & paboTs MIPOME)KYTOYHOM
Tex. mab. | mpakT. z'9 aTTecTalyy
3aH. | 3aH. |O H
1. 0O630p MEePUOANIECKOM
JIMTEPATyPHI
11 Brigaua
. 6 TK-3.1
WHAWBUYAJIbHBIX 3aJIaHUU.
N3yuenune
pedepaTuBHBIX
JKYPHAJIOB T10
METaJUTypIUu.
12 Tposenerse [Tonck Hay4yHBIX
Iy OuKaruii
nureparypHoro o03opa rmo| 8 20 3 O6cyxaeHue TK-3.1
WMHIUBUIYaJbHOMY 33/IaHHIO COOTBETCTBYIOMIH
y y X TEMAaTHUKE
MHIVUBHAYAJIBHOT O
3a/1aHus. AHaIu3
MOJTY4YEHHOMN
UH(OPMAIHH.
1.3 TlocraHoBk 3a/1a4n
OBy S 4 TK-3.1
WCCIIeIOBaHMIMA
Hroro no pazaeny 30 3
2. Beinonuenue
HAy4YHO-HCCIIEIOBATEIbCKON
paboTbl 10  HWHIWBUAYaTbHOMY




21 ITpoBeneHue
11a00paTOPHBIX UCHBITAHUNA U
00paboTka pe3yIbTaToB
HCCIIEJOBAaHUH. Ananuz
paboTBl  arJoMeparMoOHHBIX
MaIlliH, JTOMEHHBIX Ie-uedl u
CTaJICIUIaBUJIbHBIX arperaTtoB
METaJUTypPrU4eCKUX
MpePUITHN

22

O6paboTtka
pe3yabTaToB
(huzHyecKoro wiu
MaTeMaTHYECKOTO
MOJIETNPOBaHHUS
TEXHOJIOTHYECKOT
0 rmporecca
MIPOU3BOJICTBA
arjomepara,
YyTryHa WIN CTaJH,
aHaiu3 paboThI
JIOMEHHBIX TIeqen
WK
CTaJIeTIIaBUIIbHBIX
arperaTtoB

Huckyccust

MK-3.1

2.2 O6oO0IeHre pe3yybTaToB
Hay4YHO-HCCIIEA0BATEILCKON
paboThI o
UHUBUIYaIbHOMY 33aHUIO.
DopMyIHPOBaHHE BHIBOIOB

27

0O0600meHne
pe3yIbTaToB
HAy4YHO-
HCCIIE0BATENBCK
0if paboThI
MOy YEHHBIX
MyTEeM MPOBEICHHUS
(bu3nyUecKoro UIu
MaTeMaTHYECKOTO
MOJIETTMPOBAHUS
TEXHOJIOTUYECKOT
0 TIporecca
TPOU3BO/ICTBA
arjoMepara,
YyyryHa Wid cTa-
b3

VYcTHBIH ompoc.
Huckyccus

IK-3.1

2.3 TloaroroBka oT4éTa IO
HAy4YHO-HCCIIEIOBATEIbCKON
pabore.

20

59

ITonroroBka
oT4Y€Ta 110 HaYyY-
HO-
UCCIIEI0BATENILCK
oif pabore.
CrpykTypHupoBaH
ue oTye-Ta no
rylaBam u
naparpadam.
Onucanue
METOZI0B
UCCIIeI0BAHUS,
aHau3 U
UHTEpIIpETaLys
MOJTY YeHHBIX
pe3yJIbTaToB
UCCIIeI0BaHNUS.
DopmysiupoBaHue
BBIBOJIOB.

YcTHBI onpoc.
Juckyccus

MK-3.1

HWroro no pazgeny

69

59

Uroro 3a cemectp

99

8,9

3a0

HTtoro no aucumiuinHe

99

8,9

3a4eT C OLICHKOH




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, TEOPETUIECKOE MBIIUICHUE, YMECHHE apryMEHTUPOBATh U OTCTAMBAaTh COOCTBEHHOE
noHnManue Bompoca. C 3TOH IENbI0 BO3MOXKHO HCIOJIB30BAHWE METOJIOB SBPHCTUYECKUX
BOITPOCOB M OP3MUHCTOPMUHTA (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 : anexrponnsrit. - URL: https://znanium.com/catalog/product/516943 (mara oOpariueHwust:
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 : anekrpounsiid. - 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
anekTponnbd. - URL: https://znanium.com/catalog/product/1236305  (mara oOparieHus:

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). — Pexxum goctyma:
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 obOparuenus: 09.05.2023). — Pexxum gocTyma: s
aBTOPU3. I10JIb30BATEIIECH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

HaumenoBanune o

1o Ne norosopa Cpox AecTBUS JTUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOUHO
FAR Manager |cBo0OoaHO OECCPOUHO
STATISTICA [K-139-08 o1 22.12.2008 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI
Haszpanwue Kypca Ccruika

OnekTpoHHas  0aza  MEPUOAUYECKUX
u3nanuii East View Information Services,
Hammonansaas
nH(OPMAIIMOHHO-aHATUTHYECKAs URL.: https://elibrary.ru/project _risc.asp
cucteMma — Poccriicknii HHAEKC HAYYHOTO
[TouckoBast cucrema Axamemuss Google
(Google Scholar)
Wndopmanvonnas cucrema - Enaunoe
OKHO _JIOCTyna K HMH(OPMAIMOHHBIM
®denepanbHOE rocyJapCTBEHHOE
oromketHoe yupexaenne «Denepansubii|URL: http://www1.fips.ru/
HHCTHTYT IIPOMBIILICHHOM
DJNEeKTpOHHBIE  pecypchl  OuOIMOTEeKH
MI'TY nm. I'.. HocoBa
Poccuiickas l'ocynapcrBeHHas
ouonunoreka. Karamnoru

https://dlib.eastview.com/

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

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

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

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



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

HUB NTCTCKaA i i
YHHUBEpCHTETC https://uisrussia.msu.ru

I/IH(bO'pMaI_[I/IOHHaH CHUCTCMA

MexnyraponHas basa http://link.springer.com/
IIOJJHOTEKCTOBBIX KYPHAJIOB

ApXvMB  Hay4HBIX JKypHaJoOB

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

9JCKTPOHHO-UH(GOPMALIMOHHBIN
Wudopmannonnas cucrema -
HopmaTuBHBIE TIPaBOBBIE aKTHI,
OpraHU3alMOHHO-PACTIOPSIUTEN
bHbBIC JIOKYMEHTHI,
HOPMATHUBHBIC U MCTOIMYCCKHUEC
VndopmanmonHas - CHCTEMA  ~|pyc- /by fstec ru/
bank JIAHHBIX yIpo3

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOMLYJIf)

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

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEJCHUS IPAKTUUECKUX 3aHATUN OCHALICHA:

- TEXHUYECKHMMH CPEJCTBAMU OOYUYCHHS, CIY)KallUMH JUIS MPEICTABICHHUS Yy4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJICTBA XPaHEHMs, HepeAayd U
npecTaBiIeHUs Y91eOHOH HH(POpMAIIHH;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

2. YuebOHasi ayquTOpus JJIsl TPYIIOBBIX U HHIUBHUIYaTbHBIX KOHCYJIBTALIUH, TEKYIEro
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALIMU OCHAIIIECHA!

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

- CHIeMaIM3UPOBaHHON MeOeIbIo.

3. [Tomenenue 1t CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEPHOI TexHHKO# ¢ makeTom MS Office, ¢ noakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. TlomemeHue A XpaHEHHs W NPOPUIAKTUYECKOTO OOCIy)KMBaHUS Yy4eOHOro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIIbIO: CTeNIaKaMy JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000pyA0BaHuUs;

- ikadamu Ui XpaHeHus! yueOHO-MEeTOMUECKON TOKYMEHTAIUY U MaTEepUaIoB.

[MPMJIOXEHUE 1

6. YueOHO-MeTOAHYECKOE 00ecTeyeHre CaMOCTOSITeIbHOM PadoThl 00y4YaroUIuXcst

BueayautopHas camocrosiTelibHas paboTa CTYJEHTOB OCYIIECTBISIETCS B BHJE YTEHUS C
npopaboOTKOM MaTepuasa ¢ KOHCYJIbTallMSAMU MpenojaBaTelss U o(pOPMIICHUS BBITOJHEHHBIX
MPaKTUYECKUX PadboT, C MpOpabOTKOW OCHOBHBIX BOITPOCOB K MPAKTHIECKUM paboTaM.

ITo mucnumuue « HUP» npenycmorpeHa ayquTopHas ¥ BHEAY JUTOPHAsE CAMOCTOSATEIIbHAS
paboTta 00yUaromuxcsl.

AynuTOopHas caMOCTOATENbHas paboTa CTYACHTOB MPEAINOJIAraeT PelIeHne KOHTPOJIbHBIX
3a]a4 Ha IPAKTHYECKUX 3aHATHUSAX.


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

IIpumepHbIe BOIpoCHI 1151 00CYK/I€HHUSsI, yCTHOI0 ONPOCa U JUCKYCCHH MO U3Y4YaeMbIM

TeMam
1. CnocoOsbl pelieHus MOCTaHOBJICHHBIX 3a/1a4 UCCIIEI0BAHUM.
2. VI3yueHue yCTaHOBKH JJISl IPOBEACHUS HAyYHO-UCCIIEA0BATEIbCKOM PabOTHI.
3. Bribop mapameTpoB nccienoBaHus. BXOHBIC U BBIXOIHBIC IEPEMECHHEBIE.
4. Bpi0op MeTo1a TPOBEACHUS SKCIIEPUMEHTOB.
5. CobnrogeHue KpuTeprueB MOICTUPOBAHUS TP MPOBECHUHN UCCIICI0BAHUI HA

(bu3nu4ecKoil ycTaHOBKE.

6. Ilocrpoenune matematuueckux monenei. [lpumenenue kpurepueB CThiofeHTa U
duiepa.

7. AnHanu3 pe3yJbTaToB MPOBEACHUS (PU3NIECKOTO MM MaTEMATUYECKOTO
MOJIEJTMPOBaHUS.

8. CocraBneHne U CTPYKTypUPOBaHHE OTYETA.

IIpumep TeM HHAMBUAYAJbHBIX 3aHATHIT

1. M3yueHue BIMSHMS OCHOBHBIX IAPAMETPOB KOHBEPTEPHOM IJIaBKM Ha OCTATOYHOE
coaepxanue pochopa B MeTalIe.

2. Pa3zpaboTka TEXHOJOTHH KOBIIEBOW 00paboTkM M pa3nuBku ctamu Mapku DNV Ha
MHJI3 Ne 6 B ycnoBusax KK [TAO « MMK».

3. OmpeneneHre OCHOBHBIX MapaMETPOB BBIIUIABKH M KOBIIEBOW 00paOOTKH CTalId MapKu
09I"2C B ycnoBusax KKII ITAO «MMK».

4. Omnpenenenve mnapamMeTpoB BTopuyHOoro oxjaxzaeHus MHJI3 Ne4 npu pasznuske
TPYOHBIX MapoK CTalIn».

5. OmpezneneHue mnapaMeTrpoB MPSIMOrO JIETUPOBAHMUSI MOJUOIEHOM B KHCIOPOJHOM
KOHBEpTEpE.

6. OmpeneneHne IMmapaMeTpoB aBTOMATU3WPOBAHHOW TMMOJMAa4Md KapOWga Kaiblus JUIS
pacKHCIeHUs MeTajlia.

7. Ontummsanust sHepretuueckoro pexxkuma JCII-180 ¢ menbio cHuXeHHsT pacxoja
AIIEKTPOJIOB.

8. BrnusHHE TEXHOIOTHYECKHX NapaMeTpoB pa3iuBKu cTamu Mapku 08I0 Ha kadecTBO
HEMPEPHIBHOIUTHIX CISI00B.

9. TMomyueHne ry0UuaTOro xKee3a BOCCTAHOBICHHEM TBEPIBIM YTIIEPOIOM.

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

11. [Tyt yaydmeHus  TEXHUKO-DKOHOMHUYECKHX  IIOKa3aTeNiell  BBIIUIAaBKA  CTajH B
JCII-180 B ycnoBusix DCIIL [TAO «MMK».

12. Beibop parnuoHanbHOW (GOpPMBI M OuepTaHUsl OYHKEPOB JJISi KOKCAa M KEJe30pyIHOTO
ceipbst foMeHHOM ey Nel 1 TTAO «MMK».

13. M3ydenune cxeMm IMoja4dl MaTepUaNoOB K JOMEHHBIM IleUaM pas3IHYHBIX TOKOJICHUH C
[eNTbI0 BBIOOpA paninoHanbHOM 11t momeHHo# nieun Nell TTAO « MMK».

14. CoBepiieHCTBOBaHNE KOHCTPYKIIMU BO3yXOHArpeBaTesiel JOMEHHBIX euei.

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

16. BnustHre IPOYHOCTH KOKCA Ha IMOKAa3aTesn paboThl JIOMEHHBIX TTEUEH.

17. Onpenenenue napaMeTpoB BIMSIOMNX HA COAEPIKaHUE BOAOPOIa B METalIE.



IMTPUJIOXEHUE 2

OueHovHbIe cpeaCcTBA J1JIsl MPOBeIeHHUsI MPOMEKYTOUHOMH aTTecTAMU

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

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHXKCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

I1K-3: Cnoco6eH BbINOJHATH HAYYHO-HCCIeI0BATEIbCKHE 32]a44 B 00/1aCTH TPO¢ecCHOHATILHOM 1eATeJLHOCTH

T1K-3.1:

Pemaer HAay4YHO-UCCJICAOBATCIILCKUC 3ala4u B
obnactu MCTAJUTIYPTHUU YCPHBIX METAJIJIOB

Ilepeuens meopemuueckux 60npocos K 3auemy:
1. Teoperuueckre OCHOBbI HAYYHbIX UCCIIEOBAHHM

1.1 OO0uue cBeeHrs 0 HAyKE U HAyYHBIX HCCIIEOBAHUSAX.

1.2 Hayynas Teopusi © METOJIOJIOTHS.

1.3 Hayunsrii mero.
2. Meronuyeckue OCHOBbI HAY4YHBIX MCCIIEIOBAaHHM.

2.1 BpiOop HamnpaBieHuss HAyYHOTI'O UCCIIE0BaHUSI.

2.2 IIpouecc Hay4HOTO UCCIEN0BAHUS.
3. CaemeHuss W3 TEOPUH BEPOSTHOCTH W MAaTEMAaTUYECKOHW CTAaTHCTUKH (TeHepallbHas
COBOKYITHOCTb, BBIOOPKA CITy4alHBIX BETMYMH, XapaKTEPUCTUKU BBIOOPKH).
4. [lonsTHe 0 BUAAX IUIAHUPOBAHUS MaTEMaTHUECKOT0 U (PU3NYECKOTO IKCIIEPUMEHTOB.
5. BeiOop Tuna mareMaTHyeCcKOl NOIMHOMHAIBHON MM MHOM MOJIEIH.
6. Tumbl MIaHOB JKCIIEpUMEHTAa — IBYX W Tpex (akropusie mwiansl tama N = m" (N —
HE00X0/IMMOE KOJIMYECTBO OMNBITOB, M — KOJUYECTBO YpPOBHEW BapbUPOBAHUS CIydyailHBIX
(akTopoB, N — KOJINYECTBO (PAKTOPOB).
7. OcCHOBHBIE CBOMCTBAa MAaTpHMIIBl MaTeMaTHYECKH IUIAHUPYEMOIO  HKCIEpUMEHTa
(OpTOrOHaIBHOCTh, POTOTA0ENBHOCTb, CHUMMETPUUYHOCTb, HOPMHPOBKA 3KCIEPUMEHTAIbHOMN
MaTpPHUIIbI).
8. Meronuka pacueTa KOX(PQGHUIMEHTOB AIMIIMPHUECKOTO YPAaBHEHHUS TI0 JTaHHBIM IPOBEICHHOTO
IJIAHUPYEMOT0 DKCIIEPUMEHTA.
9. CBs13b 2 dekra pakTopa ¢ KodhUITEHTaMH YpaBHEHHS.
10. Kpurepun onTUMagbHOCTH MJIAHOB 3KCIIEPUMEHTA.

11. MCTOABI UCCIICAOBAHUS — TCOPECTUUCCKUC, SKCIICPUMCHTAJILHBIC (HaGOpaTOpHBIC niIn




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 ONTUMAJIBHOTO SKCTPEMAIIBHOTO 3HAYEHUS TapaMeTpa ONTHUMHU3ALUH B
oOacTu onpeaeneHus GyHKIMH ABYX U MHOTO(AKTOPHBIX YpaBHEHHIA.

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

13. MaremaTnueckoe MO/ICIIMPOBAHUE npoiiecca OKHCIICHHS Mapraiua B
KHCJIOPOIHO-KOHBEPTEPHOH IJIaBKe.

arownE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBa

14.

Matematuueckoe MOJEIMPOBaHUE MTpoliecca GOPMUPOBAHUS MAKPOCTPYKTYPHI

HerepBIBHOHHTOﬁ 3aroTOBKH.

3a0anun na pewienue 3a0ay u3 npogheccuoHanvbHou odaacmu, KOMRIeKCHble 3A0AHUA:
[ToaroroBka CTpyKTypHUpOBaHHBIX OTUETOB IO IVIaBaM U Taparpadam 1mo BapuanTaMm TeM

HUCCIICTOBAaHNN:

1. BrolsiBneHHE palOHANIBHBIX PEKUMOB 3arpy3Ky MIMXTOBBIX MaTepUAIOB B JIOMEHHbBIE MEYH,
OCHAIICHHBIC OECKOHYCHBIM 3arPy309HBIM YCTPOHCTBOM JIOTKOBOTO THTIA.

2. llpuMeHeHUE KOMIUIEKCHBIX MapraHEIIKPEMHHUEBBIX PYy/I B arjioJIOMEHHOM MTPOU3BOJICTBE

3. OcBoeHHE TEXHOJIOTMH IPOU3BOJICTBA HU3KOYTJICPOJMCTHIX CTaJIel, JIETUPOBAHHBIX
BaHaaueM, 6opom u Ghochopom.

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

5. BpiOop TuTaHa SKCHEPUMEHTA ISl WCCISAOBAHUS PAMOHAIBHOTO COJCpPYKAHUS TOIUIMBA,
BIIATH U COJIEpKaHUS JKeJie3a B COCTaBe IIMXTHI MPU CIICKAaHUU arjioMepara U3 KOHIICHTPATOB
CCI'TIO u Muxaitnosckoro I'OK.

6. IlocTtpoeHue MaTeMaTHMUECKUX MoJeIeH A OHeHKH Kod(pQHIMeHTa paBHOMEPHOCTU
MOCTYIUICHHUSI KOMITOHEHTOB IIUXTHI 13 OyHKepa b3V Ha TOTOK MpH pa3IuYHBIX MapameTpax
3arpy3ku marepuaioB B OyHkep b3V,

7. TlocTpoeHue MaTeMaTHYECKUX MOJICIICH SISl OIICHKH PAIIMOHAIBHOTO COICP KaHUS TOTLIIMBA U
BIIaTM B COCTaBe UIMXTHl NpU CleKaHuHW arjomepara u3 KoHieHTtpatoB CCITIO wu
Muxaiinosckoro ['OK

8. CraTHCTHYECKMMH METOJIaMU OIIEHKAa BIMSHUS Pa3TUYHBIX (akTopoB Ha KodDPHUIMEHT
COIIPOTHBIICHUS IIUXTHI JABM)KCHUIO Ta30B B HIDKHEH YacTH JOMEHHBIH TTCYH.

9. Maremarudeckoe MOJIETUPOBaHNE rporecca OKUCIICHUS Maprasiia B
KHCIIOPOTHO-KOHBEPTEPHOH TIIaBKeE.

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

COJIEpKaHUSI MapraHila B YyryHe U OCHOBHOCTH IUTaka juist yciosuit MMK.







0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEIM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast arTectarus o aucuuiuimHe  «Hay4yHo-nccnenoBarensckas padoTa» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3a[aHNs, BBIBIISIOMINE CTENICHh C(OOPMUPOBAHHOCTH YMEHUH U BIIAICHUH,
POBOAUTCS B (hopMe 3aueTa ¢ oleHKoi (8 cemectp).

3ayer Mo JAHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOH (pOpME IO BOIPOCAM M3 CIIUCKA,
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 KOMITETECHIII, BBICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCITPOU3BCACHUA U 00BICHEHHUS I/IH(bOpMaIII/II/I, HO Y MHTCIJICKTYAJIbHBIC HABBIKW PCIICHUS
npo0JieM u 3ajau:

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

® JCMOHCTPHUPYIOTCH FJIY6OKI/I€ SHAaHUA TCOPETUYCCKOI'0 Marcepuajia U yYMCHHC HUX
IIPUMCHSATD,

® TOCJICAO0BATCIILHOC, MMPABUIIBHOC BBIMTOJIHCHUC BCCX MMPAKTUUCCKUX SaIIaHI/IfI;

® YMCHHUC 000CHOBAHHO M3JIaraTh CBOH MBICJIH, J€J1aTh H€06XO)II/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 TCOPCTHUICCKOr0 MaT€puaia 1 YMCHUC UX
MMPUMCHATH, HO JOIYCKAKOTCA HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH

® BLIINOJIHCHHUE BCCX MPAKTUYCCKHUX 33.IlaHI/II71; BO3MOXHBI CIWHUYHBIC OH_II/I6KI/I,
HCIIPABIISICMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCHYaHHW A ITPEIOAaBaTeIIA;

® 3aTpYAHCHUA IIPH AHAITUTHUYCCKUX OICpaluiax, IMEPEHOCC 3HAHUH H YMGHI/H\/JI Ha
HOBBIC, HCCTAHAAPTHLIC CUTYalluH.

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

® 3aTPYyJHEHUs C KOMIUIEKCHOM OLIEHKOH NMPEJIOKEHHON CUTYyalluH;

® HEMOJHOE TeopeTHYeckoe OO0OCHOBaHUE, Tpedyrollee HaBOAIIUX BOIPOCOB
IIPEno/1aBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpyAHEHUS B (POPMYIHPOBKE BHIBOJOB.

— Ha OIICHKY «HeYyI0BJeTBOPUTEIbHO» (2 Oaia) — 00yJaronuiicss 1IeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHuecKoro MaTepuana, JOIMycKaeT CylIeCTBEHHbIE OIIMOKH, He
MOJKET II0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUS TPOCTHIX 3aau.



— Ha OIICHKY «HEeY/0BJIETBOPUTEILHO» (1 0amr) — o0ydaromuiicss He MOYKET ITOKa3aTh
3HaHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BICHEHHUS HHPOPMAIIUY, HE MOXKET MTOKa3aTh
WHTEJJICKTyalIbHbIC HABBIKW PEIICHUS MPOCTHIX 33/1a4.



