%,

MUHUCTEPCTBO HAYKHW 1 BBICLLIETO OBPA30OBAHMUS]
POCCHUUCKOU OEEPALIMU

({enepanbHOE rocyrapeTBeHHOe 610/ pKeTHOE 06Pa30BaTeIbHOE ydpexxaenue
BbICLICIO 00Opa3oBaHHUs
«MarnuToropckuii rocy 1apcTBeHHEIH TEXHHYECKHU yHHBepcuter um. [ 1.
Hocogay
YIBEPX]IAIO

T apEisret TMMuM
; AJAC CaBuHOB

o/ 04922025 .

/
7

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)

OCHOBBI IPOTHO3HPOBAHHUA HAJTEXKHOCTH
TPHEOCOIIPAKEHUU

Hanpasiienue noaroToBku (crnennaibHOCTB)
15.03.02 TexHoMOTMYECKUE MAILIUHBI U 000PYAOBaHKE

HanpasnenHocTs (npoduib/crienuanu3anys) OporpaMMsl
Mertamtypruyeckie MalliHbl 1 000pYyAOBaHHUE

VYpoBeHs BhICIIET0 00pa3oBaHus - OakagaBpuaT

dopma o0yyeHus
3a04Has

WNuctutyt/ dpakynbrer MHCTUTYT METalTypruu, MallIMHOCTPOEHUS M MaTepruaoo0paboTKu

Kadenpa

Kypc

[TpoekTHpOBaHUS U IKCIUTYaTAllMU METALTYPTUYCCKUX MAIIMH U
obopymoBaHus

4

MaruauTtoropck
2025 rox



PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuart mo
HanpasieHuto noaroroBku 15.03.02 TexHonornyeckre MamimHbl ¥ 000pyAoBaHue (TIPUKa3

Muno6pnayku Poccun ot 09.08.2021 1. Ne 728)

PaGouasi mporpamMma paccMOTpeHa i 0100peHa Ha 3ace/laHuH Kadeapsl
[TpoeKTHPOBAHHS U FKCIUIYaTALMH METATYPrHYeCKUX MAIIMH U 000pyA0BaHus
27.01.2025, mporokoi Ne 3 el

3aB. kadeapoi = A.l'. KopuyHoB

PaGouas nporpamma oo0pena Metoayeckoit komuccuein UMMuM

04.02.2025 r. mporoxos Ne 4 - B
Iflpcncc;mw.'l13/‘";}”"}{-»!@»»—““"‘4’7?5:0 CaBuHOB
\'J

Pabouas nporpamma coctasnena: %
porent kadeape: [InOMMuO, kany. TexH. Hayx = A.B. AHnymos

Penensent:
I HH 000 HITIL] "TanpBa" 2 KaHa, TEXH. HuyK

M ‘ B.A. Pycanos




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CykieHa 1 0100peHa s peaynnsaiuu B 2026 - 2027
y4eOHOM To1y Ha 3aceqanuu kageapsl [IpoeKTHpoBaHUS U SKCILTyaTaIlluu

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.T'". KopuyHoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3acefqanuu Kapeapsl [IpoeKTHPOBaHUS M SKCILUTyaTaI[UH

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.T". KopuyHoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kageapsl [IpoeKTHpOBaHUS M AKCILUTyaTaIllUH

[Iporokon ot 20 . Ne

3aB. kadeapoit AlT. fopquOB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefanuu kageapsl [IpoeKTHpOBaHUS M SKCILUTyaTaIllUH

IIporokom or 20 . Ne
3aB. xageapoi A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roy Ha 3aceqanuu kadeapbl [IpoeKTHpOBaHMS U SKCILTyaTalluK

[Iporokom ot 20 . Ne

3aB. kadeapoit AT. fopquOB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUINHBI «OCHOBBI IPOTHO3UPOBAHUS HAIC)KHOCTH
TPUOOCOTIPSKEHUI SBISIOTCS:

- OBJIaJICHUE IOCTATOYHBIM YPOBHEM 0011IenpodhecCnOHaANbHBIX U MPOhECCHOHATBHBIX
KoMIieTeHIui B cooTBeTcTBUH ¢ TpeboBanusMu @PI'OC BO no nanpasnenuro 15.03.02
TexHo-mornyeckue MalmHel 1 000pyI0BaHUE;

-OCBOCHHE CTYy/IeHTaMH 0a30BbIX TEPMHHOB U OIpE/IeICHUI TEXHUUECKON
JMarHOCTHKH, METO/I0JIOTHEN MTPOrHO3UPOBAHUS ITOKa3aTelNeil Ha/le:KHOCTH TPUOOCUCTEM;
METOJIMKOH JIeTep-MUHUCTUYECKON OIIEHKU 0€30TKa3HOCTH U JOJTOBEYHOCTH PA3IUYHBIX
TPUOOCOTIPSIKEHUIA.

2 MecTo qucHuIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucnurmuaa OCHOBBI MPOTHO3UPOBAHKS HAIC)KHOCTH TPHOOCOTPSHKEHUH BXOIUT B
4yacTh yueOHOro maaHa GopMUpyeMyro y4acTHUKaMU 00pa30BaTEeNIbHBIX OTHOIICHUN
00pa3oBaTebHON IPOTrPaAMMBI.

JIist u3y4eHusl TUCIUTUITMHBI HEOOXOTUMBI 3HAHUS (YMEHHUS, BIAJCHHMS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

JleTanu MamiH

MaremaTrka

®duznka

ConpoTuBieHre MaTepUasIoB

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOAYJIsS) M INIAHMPYEMblIe pe3yJIbTaThl 00y4eHust

B pe3ynbrate ocBoeHUsS TUCHMITIMHBI (MOysl) «OCHOBBI IPOTHO3UPOBAHUS
HA/IeXHOCTH TPUOOCONPSHKEHUI 00yJaromuiicst TobKeH 001afaTh CleAyOIMMU
KOMIIETEHIMSIMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

IT1K-3 Cnocoben MMPOBOAWTD aHAJIN3 TCXHUYCCKOTO COCTOAHUA OCHOBHOI'O U
BCIIOMOT'aTCJIbHOTO METAJUTYPTHICCKOI'O 060py,[[OBaHI/I$I Ha OCHOBC IIPOBCJACHHBIX OCMOTPOB
1 JUAarHOCTUKHU

IK-3.1 OlLleHUBAET TEXHUUECKOE COCTOSTHUE DJIEKTPUUECKON YaCTH
METaJIITypruuecKoro o0opy10oBaHus MO pe3yJabTaTaM OCMOTPOB U
JTINAarHOCTHKHU

[TK-5 Cnioco6en npoBepsATh TEXHUYECKOE COCTOSIHUE U OCTaTOYHBIN pecypc
METaJUTYPrHYECKOT0 000pY/IOBaHUS U OPTaHU30BBIBATH TPOPIIAKTHICCKANH OCMOTp U
TEKYIIUH PEMOHT

IK-5.1 Ocy1iecTBISIET OPraHU3alli0 OCMOTPOB M TEKYILIMX PEMOHTOB
METAITyPrHYECKOT0 000PYIOBAHUS U OMIPENEseT UX OCTATOUHBIH

pecypc




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCHUIUIMHBI cocTaBisieT 11 3aueTHbIX enuuui 396 akaj. 4acoBs, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 16,4 akaz. 4acos:

— ayauTopHas — 14 akaj. yacos;

— BHeayJquTOpHas — 2,4 akaj. 4acos;

— camocTosTenbHas pabota — 367 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax 5] un KOHTPOJISt
Paznen/ Tema 2 (B axan ) == y P Kox
> & © | camocrosTenbHON |  ycrieBaeMOCTH U
JTUCLUTUTAHBI 2 £ . | xommerenumu
0 & padoThI MIPOMEKYTOUHOM
na6. | mpaxt. [ € &
Tlek. z2'g aTTeCTaluu
3aH. 3aH. | O &
1. 1. OcHOBHBIE TEPMUHBI U
OIIpeeNeH s TU-arHOCTHKU H
HaJIS)KHOCTH TPUOOCOTIPSHKESHHH.
O61m1as cxema GpopMUPOBAHUS
H3HOCOBBIX OTKa30B Y3JIOB
TpEHUSL.
CamocrosTenpHOE
n3ydeHue — YCTHBIH orpoc
1.1 OcHOBHBIC IOHATHS YHCHH Y P TIK-3.1, TIK-
. 0,8 30 yuebHOI u (cobecemoBa-Hue)
TEXHUYECKOHN TUarHOCTUKH . 51
HAYYHOM -3aueT
JIUTEPATYpPbI
CamocTosiTenbHoe
n3ydeHue — YCTHBI orpoc
1.2 OcHOBHBIC IOHATHUS YHCHH Y P TIK-3.1, TIK-
4 0,8 30 yueOHO# 1 (cobecemoBa-Hue)
TEOpUHN HaJIeKHOCTU N 51
Hay4HOI -3a4eT
JIUTEPATYPhI
CamocTosiTensHOe
1.3 Cxema dopmupoBaHus H3y4EHHE — YCTHBIH OIpoC MK-3.1. TIK
TIOCTETIEHHBIX OTKAa30B 1,2 10 yueOHOI u (cobecenoBa-Hue) 5 i
JeTajiel MalIuH Hay4HOU -3a4eT '
JIATEPaTyphI
HWroro no pazaeny 2,8 70
2. 2. Meromoorus
MOCTPOCHHS (PU3UKO-
MaTeMaTHYECKUX MOeei
MOCTETICHHBIX OTKA30B
TpUOOCONPSKEHUH.
CamocTosiTensHoe
2.1 BbIBOJT OCHOBHOTO H3y4eHue — YCTHBIN OTIpOC
. TIK-3.1, TIK-
YpaBHEHHMS U3HAIIMBAHUS 0,5 30 yueOHOIt n (cobecenoBa-Hue) 51
TpUOOCONPSKEHUN HayJHOU -3a4eT '
4 JINTEPATYPbI
2.2 BbIBOJI OCHOBHOTO CamocrosTenpHOe .
— YCTHBIH onpoc
YPaBHEHHUS U3HALINBAHUSA H3y4ECHHE I1K-3.1, I1K-
N 0,5 30 N (cobecenoBa-Hue)
TpuOOCONPSHKEHUH B yueOHOIt n sauer 51
CTAIIIOHAPHBIX YCIOBHIX Hay4HOH




HarpyXeHHs JIUTEPATYPhI
2.3 IloctpoeHue
. CamocrosTensHOe
CTaIIMOHAPHBIX MOJIEINEH N
U3y4deHHe — YCTHBIH ompoc
OTKa30B Pa3IMYHBIX y3JI0B N [IK-3.1, TIK-
4 0,5 30 y4eOHOit u (cobecemoBa-Hue)
TPEHUS 110 KPUTE-PUIM . 5.1
. Hay4YHOU -3a4eT
HU3HOCOCTOWKOCTHU
JUTEPATyPHI
3JIEMEHTOB
Htoro mo pa3sneny 15 90
3. 3. Meroauka
JETePMUHHCTHYECKOTO
orpeJieNieHUs oKa3areleit
0€30TKa3HOCTH U JIOJITOBEUHOCTH
TPUOOCOTIPSKEHUH 110 KPUTEPHUSIM
HU3HOCOCTOMKOCTH
3.1 Obmas cxema CamocrosTenpHOe N
. — YCTHBI ompoc
TIPOEKTHOH OIIEHKH TOKa- H3y4eHne [IK-3.1, TIK-
. 0,5 30 N (cobecenoBa-Hue)
3aTesneil HaJeXKHOCTH yueOHO U saueT 51
TpUOOCOTIPSIKEHUN Hay4YHOH
JUTEPATYpPbI
CamocrosTenpHOe
3.2 Tpadpuueckas
n3yJdeHue
UHTEpIIPETAIHS N .
N y4eOHoit u — YCTHBI# ompoc
ompezieNieHus IoKa3aTemnei . [IK-3.1, TIK-
2,3 45 HAY4YHOU (cobecenoBa-Hue)
HAJICKHOCTH TPUOOCHCTEM B 5.1
JIUTEPATYpPbI -3a4eT
CTaI[HOHAPHBIX YCIOBUAX
- I[loaroroBka k
M3HALIMBAHHS
NPaKTUYECKOMY
3aHATHIO
CamocTosiTenbHOe
HU3y4YeHUe
3.3 IIporHosupoBaHue y4eOHOi u — YCTHBII onpoc K-3.1. TIK
HAJICKHOCTH TIPAMBIX Map 2,3 42 HAyYHOH (cobecemoBa-Hue) 5 :[
TpeHHs 4 JUTEPATYPHI -3a4eT '
- [loaroroBka x
NPaKTUYECKOMY
3aHATHIO
CamocrosTenpHOE
U3ydeHHe
3.4 TIporHo3upoBaHue y4eOHOi u — YCTHBIH OIpoc MK-3.1. TIK
HaJIe)KHOCTH OOpaTHBIX Map 2,3 45 HAYYHOM (cobecenoBa-Hue) 5 1’
TpEeHHS JUTEpaTyphl -3a4eT '
- [loaroroBka k
MIPaKTHYECKOMY
3aHATHIO
CamocTosiTensHOe
U3ydeHHe
3.5 IlpoekTHas oreHKa y4eOHOU 1 — YCTHBIH ornpoc K-3.1. TIK
nokKa3aTeJe HaJleK-HOCTH 2,3 45 Hay4HOM (cobecemoBa-aue) 5 1’
CTaHJAPTHBIX Nap TPEHHS TUTEpaTyphl -3a4eT '
- [ToaroroBka k
IIPAaKTHYECKOMY
3aHATHUIO
Hroro no paszaeny 9,7 207
4. Ox3ameH
[K-3.1, TIK-
4.1 Dx3amen 4 5 i




Wroro no paszneny

HWroro 3a cemectp

14

367

9K3aMEH,3a4ET

Hroro no JUCHUITIIINHE

14

367

OK3aMCH, 3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlexuu mpoXoAAT B TpaauMoHHOU opme TeopeTndeckuii MaTepral Ha JEKIHIX
SBIISI-€TCS PE3YJIbTATOM YCBOCHUS MOTY4eHHONW HH(POPMALIUHU MIOCPEACTBOM ITOCTAHOBKH
POOJIEMHO-TO BOIIPOCA U TIOMCKA MyTel ero perieHus. Ha TeKiusax — KOHCYIbTalHsIX
M3JI0KEHUE HOBOI'O MaTepHalla COIPOBOXKAAECTCS IIOCTAHOBKOW BOIIPOCOB U IUCKYCCHEN B
IIOMCKAX OTBETOB Ha 3TH BOIPOCHIL. [IpakTHueckue 3aHATHs IPOBOAATCS B TPAAULIMOHHON U
npoOIeMHON PopMax ¢ UC-TIOJIB30BAaHUEM METOJIUK, U3JI0KEHHBIX B COOTBETCTBYIOILECH
METOAMYECKON JIUTEPAType U Na-pajuIeITbHBIM PEIICHUEM UCCIIE0BATELCKUX MPOOIEMHBIX
3a/1a4 110 MOBBILICHUIO HAJIEKHOCTH JI€TajIeH MallVH.

6 YueOHO-MeTOIMYEeCKOe 0DecleyeHe CaMOCTOSITeIbHONH padoThl 00y4aommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHas JInTeparypa:

1. OCHOBBI AMATHOCTUKH M HAJICKHOCTH TEXHUUECKUX OOBEKTOB : yueOHOE
nocodue / B. I1. Annrynios, A. I'. Kopuynos, A. B. Anynos (mi1.), A. B. Aanynos ; MI'TVY,
[kad. MOM3)]. - Marautoropck, 2012. - 114 c. : wi., cxemsl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=521.pdf&show=dcatalogues/1/1092485/521.pdf&view=true (xara obpaiieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH. - FIMeeTcs TIeuaTHBIN aHaJIoT.

2. KoHCTpyKIIMY U pacdeT HAJC)KHOCTH JISTaJIeH U y3JI0OB IPOKATHBIX CTAHOB :
yuebHoe nocobue / B. I1. Annynos, A. B. Annynos (mi.), A. B. Annynos, B. A. PycaHnos ;
MI'TY, [kad. oOmr. TexH. auctl.]. - Marauroropck, 2014. - 156 c. : mi., cxemsl, Tadi. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=802.pdf&show=dcatalogues/1/1116023/802.pdf&view=true (mara obparieHus:
23.10.2020). - MakpooObekT. - Tekcr : anekrponusbiid. - ISBN 978-5-9967-0534-4. -

NMmeeTcda nmeyaTHBIN aHaIOr.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. opb6atiok C.M., Kamenes A.B., I'myxoB JLM. KoHncTpynpoBanue Maius u
000py/I0BaHUs METAJUTYPTUUYECKUX MPOU3BOACTB. B 2 X ToMax [ DneKkTpoHHBIH pecypc]:
yueonuk. — M3gatenbctBo «JIanby» DiekTpoHHO-0nbmmoTeuHas cuctema, 2008. Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=2077&Ilogin-failed=1

3ari. ¢ 3KpaHa.

2. Kypmas JI.B., Kypma3 O.JI. KoHcTpynpoBaHue y3710B U IeTajel MalluH:
CrpaBouHoe yueOHO-MeToanuecKoe nocodue. - M.: Boiciias mkomna, 2007.-455¢.

3. Henukos A.N., Ionyxusn [1.U., I'pebennuk B.M. Mammmns! u arperatsl
METALTYPTHYeCKUX 3aBoA0B. M.: Merammyprus, 1988, 1.3.

4. Kopones A.A. Mexannueckoe 000pyJ0BaHHE MPOKATHBIX U TPYOHBIX LIEXOB.
M.: Meramtyprus, 1987.

5. Kupkun, 0. B. MoHTax MeTajuryprudeckux MaiuH : npaktukym / 10. B.
Kupkun, A. B. Aamymnos ; MI'TY. - Marautoropck : MI'TY, 2017. - 59 c. : un., Tabmn.,
cxembl, acku3bl, GoT. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3633.pdf&show=dcatalogues/1/1524754/3633.pdf&view=true (nata obpareHus:
23.10.2020). - MakpooOBeKT. - TeKCT : 3JeKTpOHHBIH. - FIMeeTcs TieuaTHBIN aHaIor



B) MeToanueckue yKazaHusi:

1. Annynios, B. I1. U3yuyenue, pacueT u ucciae10BaHUE NPUBOAOB ITPOKATHBIX
cTaHoB : yuebHoe nocobue / B. I1. Aanynos, A. B. Aanynos (mi1.), A. B. Aanynos ; MI'TVY.
- Maraurtoropck, 2009. - 86 c. : un., cxemsl, Tadn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=268.pdf&show=dcatalogues/1/1060892/268.pdf&view=true (1ara obpaiieHus:
23.10.2020). - MakpooOBeKT. - TeKCT : AIeKTPOHHBIN. - FIMeeTcs meyaTHbIi aHaJIor.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypceni:

IIporpamMHoe odecnevyenue

Haumenosanue .
10 Ne norosopa Cpoxk neicTBUS JTUIIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB00O0HO pactpocTpansemoe [10 6eccpoyHO
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpouHo
IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca Cchuika
OnektpoHHbIie pecypcesl ounbmuorexkn MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web
HanmonaneHas uHGOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haydroro nutuposanust | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTtepuajbHO-TEXHHUYECKOE o0ecreyeHne TUCHUIINHBI (MOILYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNE AUCIUIIINHBI BKIIOYAET:

Jlexunonnas aynuropus. OcHamenue: MyiabTUMeIUHHBIE CPEICTBAa XpaHEHUS,
neperayv U MpeacTaBiIeHUs] HHPOpMAIUH.

Aynuropus 043. Ocnamenue: Mammna tpenust CMT-1, nabopatopHblii poKaTHBIN
CTaH.

Aynuropus 308. OcHamienue:JlabopaTopHble ycTaHOBKU: JoMeHHOI neun, MHJI3,
KOHYCHOM JIPOOHIIKH, TUTEHHOTO KpaHa, TPOKATHOTO CTaHa, CBEPIMUIHLHON MAIlIUHEI.



MpunoxeHune 1. YyebHO-meTogUuuecKoe obecnevyeHne camocroaTeibHOM paboTbl o6yuatowmxca

CamocroaTtenbHoe n3ydyeHume yqe6HoV1 nnTepaTypbl N0 TemMam pasaenos yntaemom AncunnanHbl

3aKNH0YAETCA B OCBOEHMMU COOTBETCTBYHOLLMX Pa3ae/ioB OCHOBHOM AnTepaTypbl.

MoarotoBKa K NPaKTUYECKMM 3aHATUAM 3aK/THOHAETCA B U3Yy4YEHUN TEOPETUYECKUX Pa3aeNnoB NCTOYHUKA 1

MEeTOAMYECKMX YKa3aHU1, 0opOPMIEHNN OTYETOB MO BbINOJIHEHHbIM PaboTam M K NOAroTOBKE UX K

3awmTe.

Teopernueckue BOPOCHI.

1.

7.
8.

9.

OCHOBHble TEPMWHbI WU oONpeaeneHUa TexXHUYECKOM [AUArHOCTUKM U HadeXXHOCTU
Tpubocuctem

OCHOBHble TEPMUHbI 1 onpeaeneHus Tpndonornm

OCHOBHbIE MOHATUA TpVI60ﬂOFVIVI M NapameTpbl OUeHKN TeXHU4YeCKOoro COoCToAHMA Yy310B
TpeHuA
Obuwan cxema GopmMMPOBaAHMA OTKA30B Y3/10B TPEHMUA
OCHOBHble 3Tanbl METOA0/I0TUN MPOEKTHOM OLEHKN 6e30TKAa3HOCTM U A0/ITOBEYHOCTM Y3/10B
TpeHus

MeToaMKa NPOEKTHOro pacyeTa A0J/IFOBEYHOCTU HArpy*KeHHbIX AeTanel u y3/10B TPeHUs Nno
KpUTEPUSAM M3HOCOCTOMKOCTU

MeToabl NOBbIWEHUA U3HOCOCTOMKOCTU M A0/ITOBEYHOCTM TPUBOCONPAKEHWN

MeToaMKa AeTepMUHUCTUYECKOro onpeaeneHns nokasaTenen HaAerKHOCTU CTauMOHapHbIX
TpuboconpsaxKeHni
OcHOBHOE ypaBHEHWE U3HALLIMBAHWUA TPMBOINEMEHTOB B CTALlMOHAPHbIX YCAOBUAX TPEHUS

10. MeTogMKa NPOEKTHOM OUEHKM pecypca TPUBOCOMPANKEHUA WM  MeToAbl MNOBbIEHUA

nponssoanTeIbHOCTU MallnH

MpakTnyeckme sBonpocsl.

vk wnN e

o

9.

MeToanKa pacyeTa nokasaTenei HagexHOCTU CTaHAaPTHbLIX Nap TpeHuaA (Npamas napa)
MeToauKa pacuyeTa nokasaTenen HageXHOCTU CTaHAaPTHbIX Nap TpeHuA (obpaTHasA napa)
MeToanKa pacuyeTa nokasaTenen HageXHOCTM NOALWNNHUKOB CKObKEHMSA (Mpsman napa)
MeToanka pacuyeTa nokasaTenen HageXHOCTM NOALWNNHUKOB CKObKeHMA (obpaTHanA napa)
MeToanKa pacyeTa rnokasaTeneil HaAeXKHOCTU YHUBEPCa/bHbIX WNUHAENEN MO KpUTepuio
M3HOCOCTOMKOCTU BKAaAblLel

MeToanKa pacyeTa nokasaTenen HagexHoCTM repMeTU3UPYIOLLUX YCTPOIACTB

MeToanKa pacyeTa MoKasaTeseld HafeKHOCTM HanpaBASAIOWMX BTY/IOK MCNOAHUTENbHbIX
rMapPoOUUANHAPOB

MeToamMKka pacyeTa MoKasaTene HaZdeKHOCTUM  OMOPHbIX BTY/IOK  30/10THUKOBbIX
rmgpopacnpeaenntenei

MeTtoanKka pacyeTta KoaddULMEHTa TPEHNA B CTaLMOHAPHbIX YCI0BHUAX

10. MeTogmka pac4yeTa paBHOBECHOVI LLepoxXoBaToCTh B NOALWNNMHUKAX CKO1bXXeHUA



MpunoskeHne 2 OueHoUHble CpeacTBa ANA NPOBEAEHUA NPOMENKYTOUHOM aTTecTauum

a) MnhaHupyemblie pesyabraTbl 06yuyeHUA M OLEeHOUHbIe CPpeACcTBa A1A NPoBeAeHUA NPOMEXKYTOUHOM aTTecTauuu:

CTPYKTYpPHbIN
aNemMeHT
KOMMeTeHUMM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHoYHble cpeacTsa

MK-13. YMeHne npoBepaTb TEXHUYECKOE COCTOAHME M OCTAaTOUHbIM pecypc TeEXHONOrMYeckoro o6opyaoBaHnsA, OpPraHN30BbIBaTb NPOGUNAKTUYECKUIA OCMOTP M TEKYLLMIA PEMOHT

TEXHO/NTIONMYECKNUX MallUH U 060pyp,OBaHMFI

3HaTb MeToZ0N0rMI0 NOCTAHOBKU U peLleHnA KpaeBbixX 1. OcCHOBHble TEePMMHbI W ONpefeseHUA TEXHUYECKOM AMArHOCTUKM W HALEKHOCTU
33434 TEOPUN HAZEKHOCTU TEXHUYECKMUX OOBEKTOB Tpubocuctem
2. OcCHOBHble TePMUHbI U onpeaesieHns Tpnbosiornu
3. OcHoOBHble NOHATUA TPUBOAOrMM U MapamMeTpbl OLEHKU TEXHUYECKOTO COCTOAHWUA Y3/10B
TpeHus
4. 0O6wan cxema GOpPMUPOBAHMA OTKA3OB Y3/10B TPEHUSA
5. OCHOBHbIe 3Tanbl METOA0/10MMM NPOEKTHOMN OLLEHKM 6E30TKAa3HOCTU U A0/IFTOBEYHOCTH Y3108
TpeHus
6. MeToanKa NPOEKTHOro pacyeTa AOATOBEYHOCTU HArpyXKeHHbIX AeTafei U y3108 TPeHUA No
KpUTEPUAM U3HOCOCTOMKOCTU
7. MeToapbl NOBbIWEHUA U3HOCOCTOMKOCTU U ALONTOBEYHOCTU TPMOOCONPAKEHWUI
8. MeToauKa AeTepMUHUCTUYECKOTO OnNpeaeneHns NoKasaTenel HageXHOCTU CTalMOHapPHbIX
TpuboconpsarKeHnn
9. OCHOBHOE ypaBHeHUE M3HAWMBAHWA TPNOO3IEMEHTOB B CTALLMOHAPHbIX YCIOBUAX TPEHMUSA
10. MeToauKa NPOEKTHOW OLEHKU pecypca TpMOBOCONPSXKEHUA U MeToAbl MNOBbIWEHUSA
NPOW3BOAUTENIBHOCTU MALLMH.
YmeTb MpUMeHATb MEeTOL010TMI0 NOCTAHOBKU U peLleHmns MeToamKa pacyeTa nokasartenen HaZeKHOCTU CTaHAAPTHbIX Nap TPeHus (NpAmas napa)

KpaeBbIX 3aJa4 TEOPUN HAAEKHOCTM TEXHUYECKUX
obbeKToB

PwnNPE

MeToamKa pacyeTa Nnokasartenei HageKHOCTU CTaHAAPTHbIX Nap TpeHus (obpaTtHas napa)
MeToamKa pacyeTa nokasartenei HaaeKHOCTU NOALNNHUKOB CKO/IbKeHUA (Npsaman napa)
MeToamKa pacyeTa nokasaTesneir HaAeXHOCTM MNOAWMWMHUMKOB CKOMbXeHusA (obpaTHas
napa)




CTPYKTYpPHbIN

afiemeHT MnaHnpyemble pesynbTaTbl 06yYeHUn OueHouYHble cpeacTsa
KOMMeTeHummn

5. MeToauka pacyeTta noKasaTenen HafgeKHOCTU YHUBEPCA/bHbIX WNMHAENEN NO KPUTEPUIO
WM3HOCOCTOMKOCTM BKaAblLei

6. MeToamKa pacyeTa NoKasatenen HageXHOCTU repMeTU3NPYIOLLUX YCTPOMCTB

7. MeToanKa pacyeTa NoKasaTener HaAeKHOCTU HANpPaBAAKLWMX BTYJIOK MCNOJAHUTENbHbIX
rTMApoLNANHAPOB

8. MeToamKa pacyeTa MoKasaTenen HageXHOCTM OMOPHbIX BTYNOK 30/10THMKOBBIX
rmapopacnpegenutenemn

9. MeToamnKa pacyeTa KoadpPULUMeHTa TPEHMA B CTALLMOHAPHDBIX YCNOBHUAX

10. MeToauKa pacyeTa paBHOBECHOM LIEPOXOBATOCTUN B NOALLIMMHUKAX CKOJIbXKEHMUA

Bnagetb HaBblkamu NpuMMeEHEeHWA MeToL0/1I0MMN 1. Mpumep pacyeTa NoKasaTenemn HaJeXHOCTU CTaHAAPTHbIX Nap TpeHusa (Npamana napa)
NOCTaHOBKM U PELLEHMA KPaeBbIX 3a4a4 Teopum 2. [Mpumep pacyeTa noKasaTenei HaaeKHOCTU CTaHAAPTHbIX Nap TpeHua (obpaTHan napa)
HaZEHOCTM TEXHNUECKNX 0BHEKTOB 3. TMpumep pacuyeTa NoKasaTesieil HageKHOCTM NOALMNHNUKOB CKOJIbXKeHUs (Npamas napa)

4. Tpumep pacyeTa NokasaTenen HaaeKHOCTU NOALWUNNHUKOB CKONbXKeHUsA (obpaTHana napa)

5. Mpumep pacyeTa nokasatesen HaAeKHOCTU YHUBEPCANbHbIX LWAUHAENENA MO KPUTEPUIO
M3HOCOCTOMKOCTM BKaAblLe

6. [pumep pacyeTa NoKasaTesiei HaZeKHOCTU FePMETU3MPYIOLLUX YCTPOMCTB

7. MNpumep pacyeTa nokasaTesnel HaLEKHOCTM HaMNPaBAAKOWMX BTYIO0K WCMOJAHUTENbHbIX
rTMAPOLUANHAPOB

8. Mpumep pacyeTa NOKasaTeseild HALEKHOCTM  OMOPHbIX  BTY/NOK  30/I0THUKOBBIX
rmagpopacnpegenutenei

9. Mpumep pacyeta KoapdMLMEHTA TPEHMA B CTALLMOHAPHBIX YC0BHUAX

10. Mpumep pacyeTa paBHOBECHOM LLIEPOXOBATOCTU B NMOALIMMHUKAX CKO/IbKEHNS

MK-15. YmeHue Bbl6|/|paTb OCHOBHbIE€ U BCNOMOTraTe/ibHblE mMaTepuanbl, cnocobbl peannsatmn TeXHONOrM4yeCKkmnx npoueccos, NPUMEHATb NpPorpeccnBHblie MeTo4bl SKCNyaTaunn

TEXHO/I0OTN4eCKoro O60pyAOBaHMﬂ NP N3rotoBa1EHNN TEXHONTOTUYECKUX MaLLUH




CTPYKTYpPHbIN

aNeMeHT MnaHnpyemble pesynbTaTbl 06yYeHUn OueHouHble cpeacTBa
KOMNeTeHUmMmn
3HaTb MeTogon0ruio BbiIbopa KOHCTPYKLMOHHbIX 1. OcHOBHble TepMMHbI W oOnpegeneHna TEXHUYECKOM [AMArHOCTUKM W HaZeXKHOCTU
MaTepunanos AeTanein MalmnH ANA NOBbIWEHNA UX Tpubocucrem
paBOTOCMOCOBHOCTU 1 A0NTOBEYHOCTH 2. OcCHOBHble TEpMUHbI 1 onpeaeneHus Tpubonornm
3. OcHOBHble MOHATUA TPUBONOTUN M MAPAMETPbl OLEHKM TEXHUYECKOTO COCTOAHWUA Y3/10B
TpeHus
4. Obuwan cxema GOPMUPOBAHMA OTKA30B Y3/10B TPEHMUSA
5. OcHOBHbIe 3Tanbl METOA0/IOMMN MPOEKTHOM OLEHKM 6e30TKa3HOCTU U A0TOBEYHOCTU Y3/10B
TpeHus
6. MeToAMKa NPOEKTHOrO pacyeTa 40ATOBEYHOCTU HArpy»KeHHbIX AeTaNEN N Y3/10B TPEHUA MO
KPUTEPUAM N3HOCOCTOMKOCTH
7. MeToapbl NOBbILWEHNA U3SHOCOCTOMKOCTM U A0ATOBEYHOCTU TPUDOCONPAKEHUIN
8. MeToauKa AeTEPMUHUCTMYECKOTO onpeaeneHna NoKasaTenel HageKHOCTU CTalMOHapHbIX
TpuboconpaxkeHni
9. OCHOBHOE ypaBHEHME U3HALINBAHMA TPUOO3NEMEHTOB B CTALMOHAPHbIX YCIOBUAX TPEHUSA
10. MeToguKa MNpPOEKTHON OUEHKM pecypca TpuboconpaXKeHuin M meToabl NOBbIWEHMA
NpPoOn3BOAUTENBHOCTU MaLLMH
YmeTb MpUMeHATb METOL010MNI0 BbIOOPA 1. MeToauKa pacyeTa noKasaTtesiei HageKHOCTM CTaHAAPTHBIX Nap TpeHun (Npamas napa)
KOHCTPYKLIMOHHbBIX MaTePUanoB AeTanei MaliuH 2. MeTogMKa pacyeTa NoKasaTesiel HaaeXXHOCTU CTaHZ4aPTHbIX Nap TpeHus (obpaTHas napa)
L7191 NOBbILIEHMA MX PaBOTOCTOCOBHOCTM 1 3. MeToauKa pacyeTa noKkasatenemn tiap,eMHocm NOALWUNHUKOB CKOMbXKeHUA (MpaAman napa)
ONrOBEUHOCTH 4. MeTvoamMka pacyeTa MoOKasaTesel HafZeXHOCTU MNOAWMMNHUKOB CKOJbXKeHuA (obpaTHasn
napa)
5. MeToauKa pacyeTta noKasaTenen HafeKHOCTU YHUBEPCAbHbIX WNNHAENEN MO KPUTEPUIO
WM3HOCOCTOMKOCTM BKaAblLei
6. MeTogmMKa pacyeTa nokasaTesiel HageXKHOCTU repMeTU3NPYHOLLNX YCTPOMCTB
7. MeToanka pacyeTa nokasaTesnel HafeXXHOCTU HanpaBASOWMX BTY/IOK UCNOAHUTENbHbIX
rMAapoUNANHAPOB
8. MeToamMka pacyeTa noKasaTenei HaAeXHOCTU OMOPHbIX BTY/NOK  30/I0THUKOBbIX
rmapopacnpeaenurenei
9. MeToaunKa pacyeTta KoapPpuLMeHTa TPeHUS B CTaLMOHAPHbIX YCIOBHUAX

10. MeToguka pacyeTa paBHOBECHOVI LLEpPOX0BAaTOCTN B NOALLNMHUKAX CKONbXXEHUA




CTPYKTYpPHbIN
aNeMeHT
KOMMeTeHU MM

MnaHupyemble pesynbTaTbl 0byyeHus

OueHoYHble cpeacTsa

Bnapgetb

HaBblkamu npumeHeHus meToaos0rMm Bblbopa
KOHCTPYKLIMOHHbIX MaTepmanos AeTanein mallunH
AN5 NOBbILWEHMA UX paboTocnocobHOCTU U
OONTOBEYHOCTH

e WN e

No

9.

Mpumep pacuyeTa NoKasaTenen HageKHOCTU CTaHAAPTHbIX Nap TpeHua (Npsamas napa)
Mpumep pacyeTa NoKasaTenen HageKHOCTU CTaHAAPTHbIX Nap TpeHua (obpaTHan napa)
Mpumep pacyeTa NoKasaTenein HaaeKHOCTU NOAWMMHUKOB CKOIbXKeHMA (Npsamasn napa)
Mpumep pacyeTa NoKasaTesein HageKHOCTU NOAWMUMHUKOB CKOIb}KeHMA (0bpaTHas napa)
Mpumep pacyeTa NoKasaTenel HafeKHOCTU YHUBEPCANbHbIX LWNUMHAENEN MO KPUTEPUIO
M3HOCOCTOMKOCTU BKNaAblilen

Mpumep pacyeTa NoKasaTesiel HageKHOCTU FepPMEeTU3MPYIOLLUX YCTPOMCTB

Mpumep pacyeTa NoKasaTesiell HaAEeKHOCTM HanpaBAAKLWMX BTY/IOK WUCMONHUTENbHbIX
rTMAPOLUNANHAPOB

Mpumep pacyeTa nNoOKasaTesel HaAeKHOCTU  OMOPHbIX  BTY/IOK  30JIOTHUKOBbIX
rmapopacnpegenurtenemn

Mpumep pacyeTta KoapPuLmMeHTa TPEHMA B CTALMOHAPHbBIX YCOBHUAX

10. Mpumep pacyeTa PaBHOBECHOW LLEPOXOBATOCTM B NOALMMNHMKAX CKObXKEHWUSA




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeau U KpUTePUKU OLLeHUBaAHWUA:

3K3aMeH Mo AaHHOM ANCUMNINHE NPOBOAMUTCA B YCTHOW POpMe MO IK3aMeHaLMOHHbIM buieTam,
KaXKObl U3 KOTOPbIX BKAOYAET 1 TeOpeTUYECKUIM BONPOC M O4HO NpaKTUYeCcKoe 3agaHue.

Mokasatenn n Kpntepun oleHMBaHNA 3K3aMeHa:

— Ha OUEHKY «OT/InYHO» (5 6annoB) — obyyatowmiica AeMOHCTPUPYET BbICOKUI YPOBEHb
cPOPMMPOBAHHOCTM KOMMNETEHLLUIN, BCECTOPOHHEE, CUCTEMATUYECKOE U FNYyBOKOE 3HaHMe y4ebHoro
maTepuana, ceo60HO BbINOAHAET NPAKTUYECKMNE 3a4aHMA, CBODOLHO ONepupyeT 3HAHUAMM,
YMEHUAMM, MPUMEHAET UX B CUTyaLMAX NOBbILEHHOM CNOXKHOCTU. ObyYatowminca npasmabHO 1
CaMOCTOATE/IbHO OTBEYAET Ha NOCTaBAEHHbI B BuneTe Bonpoc, cnocobeH oTBETUTb Ha
OONONHUTENIbHbIE BONPOCHI N0 06LWEMY COAEPIKAHMIO ANCUMNANHBI, TOKa3blBAET YMEHME NPUMEHATD
3TV 3HAHMA Ha NPaKTUKe

— Ha OUEHKY «xopowo» (4 6anna) — obyyaroLWMNCs AEMOHCTPUPYET CpeaHUN YPOBEHb
cPOpPMMUPOBAHHOCTM KOMMETEHLMNIA: OCHOBHbIE 3HAHWA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauyuTeibHble OWNOKKN, HETOYHOCTH, 3aTPYAHEHWUS NPU aHAIMTUYECKUX ONepauusx, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HeCTaHAAPTHbIE cuTyaunn. ObydatoWwmiica NPaBuAbHO U CAMOCTOATENIbHO
OTBeYaeT Ha NOoCTaB/AEHHbIM B BMaeTe BONPOC, YaCTUYHO OTBEYAET Ha AONOJHUTE/IbHbIE BONPOCHI MO
obLemy cogepKaHuio ANCLMUNANHDI.

— Ha OLUEHKY «yAO0BNETBOPUTENIbHO» (3 6anna) — obyyatoWwmiica 4eMOHCTPUPYET NOPOroBbIl YPOBEHb
cPOPMMPOBAHHOCTU KOMMETEHLNI: B XOAe KOHTPObHbIX MEPONpPUATHIA A0NYCKatoTCcA OWUBKN,
NPOABNAETCA OTCYTCTBUE OTAEL/NbHbIX 3HAaHUI, YMEHWUI, HaBbIKOB, 0BYyYatoLLMIACA UCMbITbIBAET
3Ha4YuTeIbHble 3aTPygHEHUA Npn onepnpoBaHNUN 3HAHUAMU U YMEHUAMU NPU UX NepeHOoCe Ha HOBble
cutyaummn. Obyyalowmincs NpaBMabHO OTBEYaET Ha NOCTaB/IeHHbIN B BuaeTe BONPOC TO/IbKO C MOMOLLbIO
HaBOAALLMX BOMPOCOB.

— Ha OLLEHKY «Heya0B/eTBopUTenbHO» (2 6anna) — obyyatomnincs AeMOHCTPUPYET 3HaHUA He Bonee
20% TeopeTUYecKoro Matepuana, AOMyCcKaeT CyLLEeCTBEHHbIE OLUMOKM, HE MOXKET NOKasaTb
WHTENIEKTYa/IbHbIE HaBbIKM PeLIeHMs NPOCTbIX 3a4au.

— Ha OLEeHKY «HeyaoBneTBopUTEeNbHO» (1 6ann) — obyyaroWMitca He MOXKEeT NOKa3aTb 3HaHWA HA YPOBHE
BOCMpounsBeaeHna n 06bACHEHUA MHPOPMALUK, HE MOXKET NOKa3aTb MHTE/IEKTYalbHble HaBbIKM
pelleHna NPOCTbIX 3a4au.



