MHWHHUCTEPCTBO HAYKU U1 BbICHIEI'O OGPA3OBAHUA

POCCHUMCKOU ®EJIEPALTUN

denepanbHOE rOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOC YUPESIKICHUE

BBICIIIETO 00pa30BaHuUs

«MarHuTOropcKuil rocy1apCTBEHHbINM TEXHUYECKUN yHUBEpCUTET M. [".1.

HocoBa»

JTupextop UMMM

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

METO/IBI OITUHCAHUA U AHAJTU3A ®OPMOHU3IMEHEHHUA

METAJIVTA

Hamnpasnenue moaroToBku (CrenuaibHOCTh)
15.04.01 MamuHocTpoeHue

HanpasnenHocts (npoduis/crienuanu3anusi) OporpaMMel
MamuHsl ¥ TeXHOJIOTUH 00pab0TKH METAJIOB J1aBJICHUEM

Wuctutyt/ dpakynprer
Kadenpa
Kypc

YpoBeHb BhICIIEro 00pa30BaHus - MarucTparypa

®opma o0yyeHus
3a04Has

WHCTUTYT MeTaJUTypruu, MallliHOCTPOCHUSI U MaTepraioo0paboTKu
MartuHsl 1 TEXHOJIOTUH 00pabOTKH aBIEHUEM U MAITUHOCTPOCHUS

1

MaruauToropck
2025 roxn



PaGouas mporpamma cocrasiena Ha ocHoBe ®I'OC BO - maructparypa mno
HanpasieHuto noarotosku 15.04.01 Mammunoctpoenue (npuka3 MunoopHayku Poccun ot

14.08.2020 r. Ne 1025)

Pabouas nporpamma paccMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapbl MaiuHsl 1
TEXHOJIOTUU 00pabOTKH JaBICHUEM U MAIIMHOCTPOCHHUS
21.01.2025, mpotoxos Ne 4
3aB. kapenpoir ~ C.H.Ilnaros

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM
04.02.2025 r. nmpotokois Ne 4

Ipencenarens — A.C. CaBuHoB
—
Paboyas nporpamma cocraBiieHa: o /
noueHT kadenps! kadheapsl MuTOAuM, kauz. TeXH. HAYK e P.H. Amipos

]

Penensenr:
TOLIeHT Kaenpsl MexaHuku, KaHJ. TEXH. HAyK _— :

S/ )
/i/ - M.B. Xapuenko

i

NN



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kadeapbl MaIiHbl U TEXHOJIOTUH 00pabOTKY TaBICHUEM H

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceanuu Kadeapsl MaliuHbl ¥ TEXHOJIOTHH 00pabOTKH JaBICHUEM U

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena i peanuzanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl MalIiHbl B TEXHOJIOTHH 00pabOTKH JaBIICHUEM U

[Iporokon ot 20 . Ne

3aB. kadenpoit C.1. Tlnatos




1 eau ocBOeHMS AUCHUNIIMHBI (MOZYJIs1)

[lenpto OCBOEHUS TUCITUTIINHBI «METOIbl OMMCaHus U aHAIN3a (HOPMOU3MEHEHUS
MeTaJuTay SBIIAETCS MOJyYeHUE 3HAHUH O METOaX aHalin3a (OPMOM3MEHEHUS METaslla B
nporiecce ero neopmanuu. B nucuumirae "MeTo bl ONUCAaHMs B aHATIN3a
(dhopmon3MeHeHUs MeTaya" IPeayCMOTPEHO H3YUYCHUE COBPEMEHHBIX METOIOB
IJIAHUPOBAHUSA U MPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUN C YKIIOHOM Ha
AKCIEPUMEHTAIbHOE U3YYEHHUE CBOMCTB M XapaKTEPUCTUK METAIIJIOB, TOABEPracMbIX
nehopMUpOBaHKIO, PAaKTOPOB M OTKJIIMKOB, HAOJF01aEMBIX M KOHTPOJIHPYEMBIX B

1abopaToOpHOI U MPOU3BOICTBEHHOM 1€ATEIBHOCTH NPU HYHKIIMOHUPOBAHUU MIPOLIECCOB
OM/I.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

I[I/ICLII/IHJII/IHa MCTOIIBI OIIMCaHUsA U aHaJIu3a CI)OpMOI/ISMeHeHI/IH METaljila BXOAUT B
4acTh y4eOHOro IIaHa GOPMUPYEMYIO y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHN
00pa3oBaTeNbHON MPOTPAMMBI.

JUist u3yveHus: AUCUUILIMHBI HEOOXOAUMbI 3HAHHS (YMECHUS, BIIA/ICHHS),
copMHpOBaHHBIC B pe3yJIbTaTe U3yUCHHS TUCUUILIHH/ TPAKTHK:

,Z[J'ISI YCHICUIHOTO OCBOCHU A OUCHHUIIIIMHBL H€06XO[[I/IMBI 3HAaHUA, [TOJTYYCHHBIC HAa
HPEeIBIAYIHX Tanax 00pa3oBaHus 110 IporpaMMe OakanaBpa WK CIICHHAIHICTA.

3HaHus (yMEHUs, BIa/IeHUs), IOTYYECHHbIE IPY U3yYEHUU JaHHOMN UCIUIUINHBI
OyayT HeOOXOAUMBI [Tl U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

du3HKO-XMMHUYECKas pa3MepHas 00paboTKa MaTepuaioB

TexHOJIO0TUsI KOBKH M 00bEMHOM IITAMITIOBKH

Teopust 1 OCHOBBI IPOCKTUPOBAHUS MAIIUH 00PaOOTKH METAJLIOB JIaBICHUEM

[TonroroBka u clada rocy1apCTBEHHOIO SK3aMeHa

Marepuansl 1 000pynoBaHue U1 00paOOTKH METAIIOB JIaBICHHEM

O} dexTuBHBIE METO/IbI BHISIBIICHUS M aHAJIN3a CTPYKTYPHI U CBOMCTB METANIOB U
CIUTaBOB

3 KomnereHuuu o0y4aroinerocsi, popmMupyemMmsbie B pe3yJjbTaTe 0OCBOCHUS

AUCHUTLUIMHBI (MOYJIsI) M MJIAHUPYEeMbIe Pe3yJIbTAThI 00yUeHu sl

B pe3ynbrare ocBoeHUS AUCUUILINHBI (MOAYs) «MeTo/bpl ONMMCaHNs U aHAJIN3a
(hopmMon3MeHeHUs MeTallIay 00yJaIoIIUNUCs TOJDKEH 00J1a/1aTh CIeAYIOIIMMHI
KOMIICTCHIIUSAMMU .

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

[IK-1 CnocobeH BHEPSTH CpeACcTBa aBTOMATU3AIMN U MEXaHU3AL[UH IPOU3BOJICTBEHHBIX
IIPOLIECCOB MEXAHOCOOPOUHOIO IPOU3BOJICTBA

IK-1.1 Pa3pabarbiBaeT npeasioskeHus 10 BHEAPEHUIO aBTOMATU3ALUN U
MeXaHMU3aI1H MPOU3BOJICTBEHHBIX MPOIECCOB MEXaHOCOOPOYHOTO
IIPOU3BOJICTBA

[1K-2 CnocobeHn pa3zpabaTbiBaTh TEXHOJIOTHYECKHH MPOLIECC U3TOTOBICHUS

MaITHHOCTPOUTEIBHBIX U3/IETTUN CPETHEH CII0KHOCTH CEPUIHOTO (MacCOBOT0) MPOU3BOJICTBA

[1K-2.1 AHaM3upyeT TeXHUYeCKHe TpeOOBaHUs, IPEIbsBIIIEMbIE K
MAaIIMHOCTPOUTENBHBIM U31EIUAM CPEIHEN CI0KHOCTH CEPUMHOTO
(MaccoBOro) Mpou3BOJICTBA

[1K-2.2 Omnpenensier 5KOHOMHYECKYIO 3PHEKTUBHOCTh TEXHOIOTHYECKIX
IIPOLIECCOB U3TOTOBJIEHUS MAIMHOCTPOUTENBHBIX U3/IETIUN CPETHEN
CJIO)HOCTH CEpUHHOro (MacCOBOI0) MPOU3BOJCTBA




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

qHCIIe:
— KOHTakTHas pabora — 10,5 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;

— BHeayauTopHas — 0,5 akaj. 4acos;

— camocTosTenbHas pabora — 197,7 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 7,8 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas 5 o
KOHTaKTHas paboTa E z dopma TeKyIero
. s X Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. yacax) E R A . p Kon
> & © | camocrosTenbHOW | yCIIeBaeMOCTH H
JIACIMTUTAHBI N £ = . | xommerenyu
o & paboThI TIPOMEKYTOYHOM
na6. | mpakr. [ .3 aTTeCTalluu
Jlek. =art 11
3aH. 3aH. | O &
1. Pazpmen 1
1.11.1. Ynpyrasa n
racTuyeckas aedopmarus
Aeopmart NsyueHnune
1.2. ledpexTs! B KpUCTamIax
JIUTEPATYPBI, .
1.3. ucnokanum HOMLOTOBKA VYcTHBIH ompoc.
1.4. YopouneHne MeTaia A JlaGopatopHbie u TIK-1.1, TIK-
N 1 1 2 25 KOHCIICKTa,
MPY XOJIOHOH nedopMaliim MPAKTUIECKUE 2.1, 1IK-2.2
JIOK/Ia/1a,
(Haker) paboThI
. MPEe3eHTAINH UITH
1.5. VI3amenenue cBOMCTB
pedepara
HaKJICTIAaHHOTO METaJlIa MpH
Harpese
Hroro no pazaeny 1 2 25
2. Pazgen 2
2.1 2.1. Benuuunsl,
XapakTepHU3yIoLIne Nzyuenue
eopmanuro Tena JUTEPATYPHI .
Aehopman PaTypeL, VYceTHbIl onpoc.
2.2. 3aKOH ITOCTOSIHCTBA IIOATOTOBKA
JlaGopatopHbie u IK-1.1, TIK-
o0beMa 1 1 1 30 KOHCIIEKTA,
. MPaKTUYECKHE 2.1, 1IK-2.2
2.3. CMmenieHHbBIH 00beM JIoKJIaaa,
o o paboThI
2.4. O0uwmii cioy4ait MPEe3eHTAUH WIH
neopmaiu pedepara
2.5. Ckopocts aedopmannu
Hroro no paspeny 1 1 30
3. Paznen 3
3.1 3.1 lonstue
CONPOTHBIICHUS Nzyuenue
eopmanuu u JUTEPATYPHI .
fmg)cfan]i)cm o fOToyli)Ka’ VCTHEI Onpoc.
A JlaGopatopHbie u IK-1.1, TIK-
3.2. CBepXIIaCTUYHOCTh 1 1 30 KOHCIICKTa,
MPaKTHYECKHE 2.1,1IK-2.2
3.3. MeTo/1bl OLIEHKH JIOKJIaa, AGOTLL
IUTAaCTUYHOCTH MPE3eHTAlUH WIN p
3.4. ®akTopsl, BIUSIOIINE pedepara

Ha COIIPOTHUBJICHUEC




Jgedopmanyu
3.5. BnusiHue npupoaHbIX
CBOWCTB MeTaJula

Wroro no pazneny

30

4. Pasnen 4

4.14.1. Ycnosue
TUTACTHYHOCTH IS
JTUHEHHOTO HANPSHKEHHOTO
COCTOSIHUS

4.2. YcioBue NOCTOSHCTBA
MaKCHUMaJbHOTO
KacaTeJIbHOTO HATPSHKEHHUS
(ycnoBue MIaCTHYHOCTH
Cen-Benana)

4.3. DHepreTHUecKoe
YCIIOBHE TIACTHYHOCTH
(ycnoBue MIaCTUYHOCTH
T'ybepa — Museca - ['enkn)
4.4. YactHsle ciyyau
YCIIOBHS TIACTHYHOCTH
4.5. Bousiaue
MEXaHUYECKOU CXEMBI
neopMaliy Ha YCUITHe
neOpMUPOBAHUS U
TUIACTHYHOCTh

25,7

Nzydenne
JIUTEPaTypBhl,
MOATOTOBKA
KOHCIICKTa,
JIOKIIa 1,
MIpe3eHTaluH WA
pedepara

VYerHbIi ompoc.
JlaGopaTopHsbie 1
MPaKTHIECKHe
paboThI

IIK-1.1, IK-
2.1, 1K-2.2

Hroro o pazneny

25,7

5. Pazgen 5

5.1 5.1. Ocobennocru
tpenust pu OMJ{

5.2. Bunsl tpenns. duznko-
XHUMHYECKHE 0COOCHHOCTH
TpEeHUs

5.3. MexaHu3M cyxoro
TPEHUS

5.4. MexaHu3M IpaHU4HOTrO
TpEeHUs

5.5. Mexanusm
JKUJIKOCTHOTO TPEHHS

43

W3yuenune
JATEPaTypHI,
MIOJTOTOBKA
KOHCIICKTa,
JIOK/Ia1a,
NPE3CHTAINH HITH
pedepara

VYerHbIl onpoc.
JlaGoparopusie n
MPaKTHIECKHE
paboTsr

IIK-1.1, IIK-
2.1, 1K-2.2

Wroro no pazneny

43

6. Paznen 6

6.1 6.1. OCHOBHbBIE TPUYHHBI
HEPaBHOMEPHOCTH
nedopMarm

6.2. Bausaue GopMbI
WHCTPYMEHTA U 3aTOTOBKH
Ha HEPaBHOMEPHOCTH
neopmaiu

6.3. Biusinue BHemHero
TpeHus Ha
HEPaBHOMEPHOCTh
nedopMarm

6.4. Bnusnue
HEOJTHOPOJHOCTH CBOWCTB
Ha HEPaBHOMEPHOCTH
neopmaiu

6.5. OcraTo4Hble
HaIpsHKEHUS

44

N3ydenne
JIUTEPATYPHI,
MOJrOTOBKA
KOHCIIEKTa,
JI0KJIaza,
MIPE3eHTALUHU HIH
pedepara

VYeTHBI onpoc.
JlabopaTopHsie 1
MIPaKTUIECKUE
paboThl

IIK-1.1, ITK-
2.1, 1K-2.2

Hroro no pazgeny

44




HWroro 3a cemectp

197,7

3a4éT

Hroro no JUCHUITIIINHE

197,7

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B xone peanu3zanuu BUA0B yueOHOU pabOTHI B Ka4eCTBE 00pa30BaTEIIbHBIX
TEXHOJIOTHH B IPENOJaBaHUU JAHHOMN TMCUUIUIMHBI UCTIONb3YIOTCS:

Tpaauunonneie 00pa3oBaTeNbHbIE TEXHOJIOTHHU:

- 0030pHBIE JEKIUH JJIs1 O3HAKOMJICHUS C COBPEMEHHBIMU MAIlIMHOCTPOUTEIbHBIMU
MaTepuagamu;

- “H(GOPMAIMOHHBIE - IIs1 03HAKOMJICHHSI CO CTaHapTaMH, CIIPAaBOYHON U
[IEPUOINYECKOMN JINTEPATYPOH IO TEMAM TUCIUILIIMHBI.

WHTEepakTUBHBIE TEXHOJIOTUN

- BApUATUBHBIN OIIPOC;

- TUCKYCCHH;

- YCTHBI OIIpOC;

- coBMecTHast paboTa B MaJIbIX rpymmax (MoArpymnmnax).

NHpopMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUHU —
MPUMEHSIFOTCS /17151 O3HAKOMJICHUS CO CTaHIapTaMHU, YTCHUSI SJICKTPOHHBIX Y4€OHUKOB,
CIPaBOYHOM U NEPUOINYECKON JTUTEPATYPHI IO TEMaM JUCLMIUIMHBI IPU BBIIIOJIHEHUU
CaMOCTOSITENIbHOM pabOTHI.

6 YueOHO-MeTOoAUYEeCKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[Ipencrasneno B npusoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. [TerpoB, A. H. Teopust 00pabOTKH METAILIOB JaBICHUEM: IITAMIIBI, U3HOC U
CMa304yHbIe MaTepuaisl : yaeoHoe mocodue s By30B / A. H. Iletpos, I1. A. Iletpos, M. A.
[lerpoB. — 2-e u3n., ucnp. u gor. — Mocksa : UzparensctBo FOpaiit, 2023. — 130 ¢. —
(Bricmiee oopazoBanme). — ISBN 978-5-534-12027-1. — TekcT : 3M€KTPOHHBIH //
OopasosarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518345 (nata
obparmienus: 02.09.2025).

2. Iletpos, A. H. Teopust 00pab0TKH METa/NIOB JAaBJIEHUEM: IITAMIIBI, U3HOC U
CMa304yHbIe MaTepuaisl : yaeoHoe mocodue it By30B / A. H. Iletpos, I1. A. Iletpos, M. A.
[lerpoB. — 2-e u3n., ucnp. u gor. — Mocksa : UzparensctBo FOpaiit, 2023. — 130 ¢. —
(Bricmree obpazoBanme). — ISBN 978-5-534-12027-1. — TekcT : 3M€KTPOHHBIH //
OopasoBarenbHas iathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518345 (nata
obpamienus: 02.09.2025).

3. Mycum, }O0. P. ®usnka: MexaHuKa CIUIOIIHBIX CPeJl, MOJIEKYJIsipHas GU3MKA U
TEpMOJIMHAMHUKa : yuyeOHoe mocoOue i1t cpetHero npogdeccuoHanbHoro oopasoBanus / 1O.
P. Mycun. — 2-e u3n., ucnp. u gon. — Mocksa : M3aarensctBo FOpaiit, 2023. — 163 c. —
(ITpoeccronansrnoe odpazosanue). — ISBN 978-5-534-03000-6. — Texkcr :
anekTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/514402 (nara oopamenus: 02.09.2025).

0) JonosHuTeabHas1 JUTEpaTYypa:

1. Aunpees, B. K. MaremaTnueckue MoieM MEXaHUKH CIUIOIIHBIX cpell : yueOHoe
nocobue / B. K. AunpeeB. — Canxrt-IletepOypr : Jlanb, 2022. — 240 c. — ISBN 978-5-
8114-1998-2. — TekcT : 31MeKTpOHHBIN // JIaHb : 2IeKTpOHHO-OMONINOTEeYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/212141 (nata obpamenwus: 22.05.2025). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TIOJIb30BaTEINEH.

2. Kaprum, B. P. Teopust 06pab0oTKu METaIOB JaBJieHUEM B IPUMEpax U 3ajavax :



yuebnoe nocodue / B. P. Kaprun, E. C. Hecrepenko. — Camapa : CamapcKuii yHUBEpCHTET,
2020. — 112 c. — ISBN 978-5-7883-1496-9. — TekcT : 21eKTpoHHBIi // JIaHb : 31EKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/189030 (nata oOpareHwus:
02.09.2025). — Pexum moctyma: i aBTOPU3. MOJIb30BATEIICH.

B) MeToauuyecKue yKa3aHus:

1. Hoporo6un, B. I'. TeopeTudeckre 0CHOBBI 00paOOTKU METAJUIOB JABJICHUEM :
yuebnoe mocodue / B. I'. loporodun, A. I'. Kopuynos, K. I'. [TuBoBaposa ; MI'TV. -
Marnurtoropek : MI'TVY, 2015. - 1 anektpon. ont. nuck (CD-ROM). — URL.

r) [Iporpammuoe odecneuenne u UHTepHer-pecypcebi:

IIporpamMmMHoe odecnevyenue

HaunmenoBaunue

o No norosopa Cpok AeicTBUS JTULEH3UU

Bbpaysep Yandex |cBoOoano pacnpocrtpansiemoe [10 OeccpouHo

IIporpammuoe
oOecrnieueHue s
MIPOSKTUPOBAHUS
3aMEMIAIOIIIX
TEXHOJIOTUICCKIX
BO3JICUCTBUH IIPH
B3aMMO3aMECHE K-243-12 ot 18.09.2012 0eccpouHo
JICTUPYIOIIUX
HIIEMEHTOB B
nporiecce mpokara
u3
HU3KOJIETHPOBAaHH
BIX CTaJIe

IIporpammoe
o0ecrieueHue s
aHanu3a
MHUKPOCTPYKTYPBI
IIOBEPXHOCTH
TBEPABIX TCJI

K-76-14 o1 17.11.2014 O6eccpouHo

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwme kypca CchlIKa

denepanpHOE TOCYIapPCTBEHHOE OIOIKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
POMBIIICHHOW COOCTBEHHOCTHY

HanmonansHas HHGOpMaMOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHLY) asp

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:



VY4eOHble ayAUTOPUH IS IPOBEICHUS MPAKTHUECKUX 3aHATHMA, TPYIIIOBBIX U
WH/IMBUYAIBHBIX KOHCYIbTAIUN, TEKYILEr0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalluu:

MynbTUMEANIHBIE CPEICTBAa XPAaHEHHUS, IEPEIaud U MpeICTaBIeHIs HH(OPMAIIHH.

Komrmieke TecTOBBIX 3aaHuil 171sl MPOBEACHUS IPOMEKYTOUHOTO U pyOEKHOTO
KOHTPOJISL.

[TomerieHust 17151 CaMOCTOSITENBHON pabOTHI 00YJaIOLTHXCS:

[Tepconanbubie KomIbloTepsl ¢ makerom MS Office, Beixomgom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPElY YHUBEPCUTETA

[Tomerienue Uit XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4€OHOTO
o0opynoBaHUS:

HIkade! Ui xpaHeHUs: y4eOHO-METOAMYECKON JOKYMEHTAINH, y4eOHOTO
o0opynoBaHus M Y4eOHO-HATIISITHBIX TTOCOOMIA.



MpunnoxkeHune 1
Yuyeb6Ho-meTogUuecKoe obecneyeHne cCamocToAaTeIbHOU paboTbl CTYAEeHTOB

KOHTpOAbHbIe BOMNPOChHI K 3a4eTy:

1. Kakue metoapbl onucaHma n aHaansa opMmonsmeHeHna maTepmana CyLLecTeyoT?

2. Kakue BennuunHbl, xapaktepusytoT gepopmaumio Tena?

3. B uem 3akntoyaeTca obwmn cnyyai gedopmauumn?

4, Kakue matemaTnyeckue moaenu, no3BoaAT ONUCbiBaTb PopMoOn3IMeHeHMe meTanna?
5. YTo Takoe nnactnyeckaa gepopmauma?

6. MeToabl OUEHKM NaacTu4eckon gedopmaummn?

7. Ouar gedopmauun. 3oHbl oyara gepopmarmu.

8. OCHOBHble NPUYUHbI HEpaBHOMEPHOCTK aAedopmauumn?

9. BanaHne Gopmbl MHCTPYMEHTA M 3arOTOBKM Ha HEPaBHOMEPHOCTb Aedopmaumm?

10. BAnAHWe BHeLWHero TpeHNA Ha HepaBHOMeEpPHOCTb gedopmaunn?

11. BanAHne HeOAHOPOAHOCTN CBOMCTB Ha HEPAaBHOMEPHOCTb Aedopmaumm?

12. OcTaTouHble HanpaXeHna?

13. Y10 NnogpasymeBaeTca NoA TEXHONOTMUYHOCTbIO U3aenmnin?

14. Kakue cpeacTBa aBToMaTU3aL MM CyLLECTBYOT B MPOKAaTHOM Npon3BoacTee?

15. Kakoe BAnaHMe OKa3bIBaloT CpeACcTBa aBTOMATM3aL MM TEXHOIOTMYECKUX MPOLLECCOB Ha KavyecTBo

BbIMYCKaeMoi NpoayKuumn?

16. KaK ocyLecTBNSETCA KOHTPOIb TEXHOIOMMYECKUX NapameTpoB Npu obpaboTke meTannos
pasneHnem?

17. YcnoBue NAacTUYHOCTU A5 IMHENHOTO HAaNPAXKEHHOTO COCTOAHUA?

18. Ycnosure NOCTOAHCTBA MaKCMMaIbHOTO KacaTe/IbHOro Hanpsi»KeHus (ycaoBue NaacTMYHOCTU

CeH-BeHaHa) ?

19. JHepreTUYeCcKoe ycnoBMe NNacTMYHoCTU (ycnosue nnactuyHoctu Nybepa — Museca - FeHku) ?
20. YacTHble cnyyYam ycaoBuA NAACTUMHOCTU?

21. BanaHne mexaHmndeckom cxembl gedopmaumm Ha yeunne aepopmMmmpoBaHUA U NNACTUHHOCTb?
22. MoHATMe conpoTuBaeHUA aedopmaLmn U NAACTUYHOCTU?

23. CBepXniacTUYHOCTL?

24. MeToabl OUEHKU NAaCTUYHOCTH?



25. daKTOopbI, BAUAIOLLME Ha CONPOTMBAEHUE AedopMaumun?
26. BAunsiHMe NpUpPOAHbIX CBOMCTB MeTanna’?

27. Kopa v cogepraHue komneTeHummn - MK-13: cnocobHOCTbIO NPUMEHATL HOBbIE COBPEMEHHbIE
MeToAbl pa3paboTKM TEXHOIOIMYECKUX MPOLLECCOB U3rOTOBAEHUA U34eNni U 06beKTOB B chepe
npodeccnoHanbHON AeATENbHOCTM C onpeaesieHNEM PaLMOHA/IbHbIX TEXHOIOTUYECKUX PEXMMOB
paboTbl cneunanbHoro ob6opyaoBaHMNA B MalLMHOCTPOEHWNM

28. Kakune coBpemeHHble NporpammHble NPOAYKTbl MCMONb3YIOTCA ANA MOAENNPOBAHMA
dopmounsmeHeHUs meTanna Npu NpokaTke?

29. KaKkune coBpeMeHHble NporpaMmmHbie NPOoAYKTbl UCMOb3YOTCA 418 MOAE/IMPOBaHNA
bopmoUn3MEHEHNA MeTaNNa NPU KOBKe?

30. Kakune coBpemeHHble NporpammHble NPOAYKTbl MCMONb3YIOTCA ANA MOAENNPOBAHMA
dopmomn3meHeHNA MeTanNa NpU WTAaMNoBKe?

31. KaKkue coBpemeHHble NporpaMmmHble NPOoAYKTbl UCNO/b3YIOTCA 417 MOAENPOBaHNA
dbopmonsmeHeHMA MeTasia Npu BONOHEHUN?

32. BenunuunHbl, xapaktepusyowme gebopmaumio Tena?

33. 3aKOH NOCTOAHCTBA 06bema’?

34. CMmeLLeHHbIN 06bem?

35. CkopocTb gedopmaunmn?

36. HdedeKTbl B KpucTannax?

37. Oucnokaumm?

38. YnpoyHeHMe meTanna npu XoioaHol gebopmaunn (Haknen) ?
39. MN3meHeHWe CBOMCTB HAaK/JENaHHOro MeTanla nNpu Harpese?

OueHOoYHble cpeancTtBa ANA TEKYLWEro KOHTPO/1A YCNeEBAEMOCTHU, npomemyTquoﬁ aTtrectaumm no nToram
0CBOEHMNA ANCUUNNNUHDI.

AyanuTOpHas camocToAaTenbHan paboTa CTyAeHTOB Ha 1ab0opPaTOPHbIX 3aHATUAX OCYLLLECTBAAETCA MO,
KOHTpO/IeM NpenoaaBsaTtens B BUAE pelleHns 3a4a4, NpoBeaeHMa 1abopaTopHbIX paboT U BbIMOAHEHUA
yNpasKHeHWI, KoTopble onpeaenseT npenogasatens ANA CTyAeHTa.

BHeayanTopHaa camoctoAaTeNnbHanA pa60Ta CTYAEHTOB OCYLLLECTBNAETCA B BUAE YTEHUA C npopa60TKoD’1
maTepkhana U BbINOIHEHNA OMALLHUX 3a,a,aHm71 C KOHCy/IbTaUlMAMUM NpenoaaBaTena.



MpnnoxxkeHune 2

IMpuiaoxenne 2. OueHoOYHbIE CPEACTBA JJIA IPOBEIeHUS MPOMEKYTOYHON aTTeCTAlMU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl POBeAeHHUS
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT
KOMIIETEHIIH

[Inanupyembie

pe3yNbTaThl 00y4eHUS

OneHouyHble CpeaCcTBa

IIK-1: Cnocoben BHCPATH CPEACTBA aBTOMATHU3AllUH U MEXAaHHU3allH ITPONU3BOACTBCHHBIX

IIponeccoB MexaHoc6opquoro IMPpOU3BOJACTBA

[IK-1.1:

Pa3pabatsiBaer
IpeI0KEeHUS
BHE/IPCHHIO
aBTOMAaTHU3aINU
MEXaHUu3aluu
IPOU3BOICTBEHHBIX
IPOLIECCOB
MEXaHOCOOPOYHOTO
IPOM3BOJICTBA
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Kaxkwne cpeacTBa aBTOMATU3alMU CYIIECTBYIOT B
IIPOKAaTHOM HpOI/ISBO,I[CTBe?

Kakoe BausiHue OKa3bIBalOT CpeICTBA
ABTOMATHU3AIMU TEXHOJOTHYECKUX MTPOLIECCOB HA
KaueCTBO BBIITYCKAEMOM MPOYKIIUU?

Kak ocyiecTBisieTcss KOHTPOJIb TEXHOJIOTHYECKIX
napaMeTpoB MPH 00pabOTKE METAIOB
naBiieHueM?

VYcnoBre mIacTUYHOCTY IS IMHEWHOTO
HaIpsHKEHHOTO COCTOSIHUSA?

VYcnoBre NoCTOSHCTBA MAKCUMAJIBHOTO
KacaTelbHOro HanpsbKeHus (ycioBue
wiactuyHocty CeHn-Benana) ?
DHepreTu4ecKoe ycIoBUE MIIACTUYHOCTH
(ycnoBue mactuunoctu I'ybepa — Museca -
I'enkn)?

YacTHble ciydau yCIOBHs IIIACTUYHOCTH?
Biustnue mexanudeckoi cxeMbl gegopManiu Ha
yeuiue Ae(opMUpOBaHUS U INIACTUYHOCTH?
[TonsiTHe conpoTHBIeHUs AePopMaIiH U
MJIACTUYHOCTU?

CBepXIIaCTUYHOCTH?

MeTo1bl OLIEHKH TUIACTUYHOCTH?

@DaxTOopHbl, BIAUSIOLUINE HA CONPOTUBIICHNE
nedopmaruu?

Binstnue npupoaHbIX CBOMCTB MeTauia?

[TK-2: Cnocob6en pa3zpabaThiBaTh TEXHOJIOTHUYECKHM MPOLIECC N3TOTOBICHUS
MAaIIMHOCTPOUTEIBHBIX U3JIEIUI CPeTHEH CI0KHOCTH CEPUIHHOTO (MacCOBOTO) MTPOU3BOICTBA




[1K-2.1

Ananuzupyer
TEXHUYECKUE
TpeboBaHUs,
NpCabABIACMBIC K
MAaIIMHOCTPOUTEIbHBIM
H3ETUSIM cpenHen
CIIO)HOCTH  CEpUIHOTO
(MaccoBoro)
IIPOU3BOJICTBA

w

Kakue coBpeMeHHBIE POTPaMMHBIC TIPOTYKTHI
HCIIOJIB3YIOTCS JIJIS MOJICIMPOBAHUS
(hopMOU3MEHEHUS MeTallIa MPH MPOKaTKe?
Kakue coBpeMeHHbBIE TPOTpaMMHBIE TTPOAYKTHI
UCIIOJIB3YIOTCS JIJISL MOJICTUPOBAHUS
(hopMou3MeHeHUsT MeTallIa MPU KOBKE?

Kakue coBpeMeHHBIE IPOTPaMMHBIC TIPOTYKTHI
HCIIOJIB3YIOTCS JIIS MOJICIMPOBAHUS
(hopMOM3MEHEHHUs MeTallIa IIPH ITaMIIOBKE?
Kakue coBpeMeHHbBIE TPOTPaMMHbBIE TIPOTYKTHI
UCIIOJIB3YIOTCS JIJISL MOJICTUPOBAHUS
(hopMoOU3MEHEHUS METAIlIa TIPH BOJIOUYEHUU?
BenuuuHbl, XapakTepusyronue 1e(GopMaIuio
tena?

3aK0H ITOCTOSHCTBA 00beMa?

CMmeleHHbIH 00beM?

CxkopocTtb nedopmaruu?

1. JledexThl B KpucTamiax?

2. Jucmokaruun?

3. YrpoyHeHre MeTauia Ipy XOI0HON
nedopmanuu (Hakien) ?

4. N3MeHeHue CBOMCTB HAKJIENAHHOTO

MeTaJljia Mpy Harpene?

[TK-2: Cnocoben pa3zpabaThiBaTh TEXHOJIOTUYECKHI MPOLIECC U3TOTOBICHHUS
MAaIIMHOCTPOUTENHBIX U3JEIUNA CPEeTHEN CII0)KHOCTH CEPUITHOTO (MaccoBOT0) MPOU3BOICTBA

[IK-2.2:

Onpenenser
HYKOHOMHYECKYIO

3 PEKTUBHOCTD
TEXHOJIOTUIECKUX
IPOIIECCOB
W3TOTOBIICHHS
MAaIIMHOCTPOUTENBHBIX
15631 (S07071 CpenHen
CJIO)KHOCTU ~ CEPUIMHOTO
(MaccoBoro)
IPOM3BOJICTBA

R

N

Kaxue metozb! onyucaHus U aHanu3a
(hopMOn3MEHEHHs MaTepralla CyIIeCTBYIOT?
Jaiite onpeneseHue, 4To Takoe yrnpyras u
ractTudeckas aedopmarus’?

Kakue BenMunHbI, XapaKTepU3yIoT J1eQOpMaLIUI0
Tesna?

B uem 3akirodaeTcst oOmumii ciryyait negopmanun?
Kakue marematndeckue Mozenu, O3BOJISIOT
OIHUCHIBAaTh (OPMOU3MEHEHNE MeTaa?

UYro Takoe miactuueckas aedopmanus?
MeToabl OIIEHKH IIACTUYECKOH AedopManiu?
Ouar nedgopmanuu. 30HbI odara aegopmaruu.
OcHOBHbIE TPUYNHBI HEPABHOMEPHOCTH
nedopmauu?

Bnusinue ¢popMbl HHCTpYMEHTA M 3aTOTOBKHU Ha
HEpaBHOMEPHOCTH Jiepopmaruu?

BnusiHue BHENIHETo TpeHUsI Ha HEPABHOMEPHOCTh
nedopmaruu?

BinstHue HEOTHOPOIHOCTH CBOMCTB Ha
HEPaBHOMEPHOCTH Jieopmanun’?

OcraTo4uHble HAPSKEHUS?




0) Ilopsiok mpoBegeHUS MPOMEKYTOUYHOM ATTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLICHUBAHMUS:

[TpomexxyTouHas arTecTalus no AucuuIuinHe «MeTopl onucaHus u aHaiusza GopMOU3MEHEHUS
METalIa» BKJIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJSIONINE OLEHUTh YPOBEHb YCBOEHUS
O6yanOI_]_[I/IMI/ICSI 3HaHI/II71, " MPAKTUYCCKUC 3a/laHUs, BBIABJIAIOINWEC CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aUeTa.

Iloka3aTesiu U KpUTEPUH OLIECHUBAHUA 324eTAa:

— Ha OLEHKY «3a4TeH0» — OOyyaromuics JIEMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuaia, cB0OOOIHO OTBEYaeT Mo TeMe pedepara.

— Ha OLEHKY «He 3a4YTeH0» — O0y4alouuiicsi He MOXKET MMOKa3aTh 3HAHWUS Ha YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHHS MH(OPMALIUK, HE MOXKET I0Ka3aTh 3HaHHE Y4eOHOTo MaTepuasa
U OTBEYaTh 1O TeMe pedepara.



