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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIUATLINHBI
MarepuanoBeieHue

1.1. MecTo AUCUMILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTebLHOM

NpOrpaMMBbl:

VyeOHasa TACHUATUINHA

ABJIACTCA

o0sA3aTenbHON 4aCTbIO

o61enpopeccuoHalbHOTO 1LMKJIA OCHOBHOM 00pa30BaTeNbHON Mporpammsl B
cootBerctBUM ¢ DPI'OC CIIO no cneunansHoctd 24.02.02 IlpousBoncTBo

ABHAITMOHHBIX I[BHF&TGJI@IZ.

1.2. leap 1 ni1aHupyemble pe3yJIbTAThI OCBOCHUA M CHUIIIMHBI:
B pamkax nmporpammbl yueOHON AUCIUILINHBI 00y4alOIIMMUCS OCBAHBAIOTCS

YMCHHA 1 3HAHUS

KoallK, YMmenus 3HaHHuA
OK

[IK 2.2 | -pacnio3HaBath U KjiaccU(PUIUPOBATH | - OCHOBHBIE BHJIbI KOHCTPYKIIMOHHBIX U CHIPHEBBIX,

IIK 2.3 | KOHCTPYKLIMOHHBIE ¥  CBIPHEBBIE | METAIUIMUECKUX M HEMETANINYECKUX MAaTEPHUAJIOB;

[IK 2.4 | matepuasibsl 1O BHEIIHEMY BHIY, | - KIacCU(UKAILINIO, CBONCTBA, MAPKUPOBKY U

[IK 2.5 | npoucX0XIEHHI0, CBOWCTBAM; 00JacTh MPUMEHEHMSI KOHCTPYKLIMOHHBIX

OK 01 |-nmombupaTe Marepualbl 1O HX | MAaTEPHAJIOB, IPUHIIUIIBI UX BBIOOpA IS

OK 02 | HazHayeHHIO U YCIIOBUSIM | IPUMEHEHHUSI B IPOU3BOJICTBE;

OK 03 | skcrmyaTanuu Ui BBINOJIHEHUS | - OCHOBHBIE CBEJICHUS O HA3HAYCHHUH U CBOICTBaX

OK 04 | pabor; METaJIOB U CIIJIABOB, O TEXHOJIOTHHU UX

OK 05 | -BeiOuparb u  pacmudpoBbIBaTH | IPOU3BOACTBA;

OK 09 | mapku KOHCTPYKIITMOHHBIX | - 0OCOOCHHOCTH CTPOCHUSI METAJIJIOB M MIX CILJIABOB,
MaTEepHaoB; 3aKOHOMEPHOCTH NPOLIECCOB KPUCTAIUIM3ALMU U
-OIpeNeNsaTh TBEPOCTh METAIIJIOB; CTPYKTYypOOOpa30BaHus;

-ONpEeNeNsATh  PEeKUMBl  OTXKUTA, | - BUJBI 00PaOOTKHU METAJUIOB U CILUIaBOB;

3aKaJIKu U OTIIYCKa CTaJIH.

- CYITHOCTh TEXHOJIOTUYECKHUX TPOIIECCOB JINTHS,
CBapKH, 00pabOTKU METaJJIOB JaBI€HUEM U
pe3aHueM;

- OCHOBBI TepMO0OOPaOOTKH METAIIJIOB;

- CIIOCOOBI 3aIUTHI METAJJIOB OT KOPPO3HH;

- TpeOOBaHUs K KaueCcTBY 00pabOTKH JeTaseif;

- 0COOCHHOCTH CTPOEHUS], HA3HAUYEHUS M CBOMCTBA
Pa3JIMYHBIX TPYNI HEMETAIUTMYECKUX MaTepHaJIoB;
-KJIaCCU(UKAIHIO M CIOCOOBI MOTyIEeHUS
KOMIIO3UIIMOHHBIX MaTE€PUAJIOB.

1.3. PexoMeHayeMoe KOJMYECTBO YaCOB HA OCBOeHHE padoueii mMporpamMmbl

YueOHO# JUCHHUILIUHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatomierocs 118 yaco, B TOM uucie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3Ku oOydaromierocst 76 4acos;
CaMOCTOSITeTIbHOM paboThl 00yUaroIerocs 4 4acos;

KOHCYJIbTAllUM 2 4yaca;

MIPOMEXKYTOUYHAs aTTecTanus 36 4acos.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLIAHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Bun yuyeO6Hoii padoThl

Oo0vem uacos

3 cemecmp

MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 118
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 76
B TOM YHCJIE:

JIEKIIUHA 52

IPAKTUYECKNE 3aHATHUS 14

nabopaTOpHBIE 3aHATHUS 10
CamocTosiTenbHas paboTa o0ydaromierocs (Bcero) 4
KoHcynpTanyumn 2
IIpome:kyTouHast aTTeCcTaAlMA - IK3aMeH 36




2.2. TemaTn4yecKuii MJIaH U cojiepkaHue y4eOHoil nucuuniuabl «MarepuajgoBeeHue)

HaumenoBanue Conep:xxaHue yueOHOro MaTepuaa, JjabopaTopHble U NPAKTHYeCKHe 3aHATHUS, Oobnem vaco Koaer
pa3/iesioB M TeM CaMoOCTOsITeJIbHAsE padoTa 00y4aIMXcs HOMIIETEHIIH
1 2 3 4
Pazpea 1. 42
3aKkoHOMepHOCTH
¢dopmupoBanus
CTPYKTYPBI
MaTepHaJIoB
Tema 1. 1. Coneprxkanue y4eOHOro Marepuasia 2 1%520%‘ IQ[E (2)95
[TpousBoacTBO [IpousBoaCcTBO UyryHa 2 -
YepHEIX MeTaIoB | [TpousBoacTBo cranu. OCHOBHBIE METO/IbI BBIIIABKHU CTAJIH.
Tema 1.2. Coneprxkanue y4eOHOro Marepuasia 1%520%: IQ[E (2)95
®opmuposBanue | [ToHsTHE O TUTEHHOM MPOU3BOJICTBE '
CTPYKTYPHI JUTHIX | DOopMHpOBaHUE CTPYKTYPHI JTUTHIX MarepraioB. CTpoeHHE CIUTKA
METAJIJIOB
Tema 1. 3. Coneprxkanue y4eOHOro Marepuasia 12 815205_ 8& (2)95
Crpoenue n [Tonstue o meramnax. Knaccuduxarus meramioB. @u3ndeckie U XUMHUECKHUE CBOMCTBA 8 -
CBOICTBa MeTaJI0B. TeXHOIOrMYECKHE U IKCIUTyaTallMOHHBIE cBOMcTBa. CTpOeHHE U KpUCTAILITU3aUs
MaTEpUAJIOB MeTauIoB. JleeKTsl KpUCTAIUIMYECKUX pelIeToK. MexaHnyeckue CBOUCTBA METaJIIOB M METO/IbI
uX onpejieneHnst. MeTo1l KOHTPOJIsl METAJLIOB.
JlabopaTtopHoe 3anstre Nel «O3HakOMIIEHHE ¢ KOHCTPYKITUEH METaIorpauaeckoro MUKpOCKOIa 2 1%520%' 1@& 895
Y METOJIMKOM M3rOTOBJIEHUS] MUKPOLUTH(a» :
JlaboparopHoe 3ansiTie Ne2. «McnbITanust MatepralioB Ha TBepAocTh o Poksemuty u bpunesio» 2
Tema 1. 4. Conepxanue yueOHOro MaTepuasa 12 1%5205‘ 8& (2)95
Crpoenue cruiaBoB | Tumsl cruiaBoB. CTPYKTYpbl, 00pasyroluecs B ciuiaBax. KpuBbie OXJIaXICHUS CILTABOB. -
JlnarpaMMbl COCTOSIHUS CIIJIaBOB. AJUIOTPONMYECKHE MTpeBpalleHus xene3a. Juarpamma
COCTOSIHUS cI1aBOB «OKene30 — nieMeHTUT». OCHOBHBIE XapaKTEPUCTUKU CTPYKTYPHBIX
COCTABIISIOLIHNX JKEJIe30yTIePOTUCTHIX CIUIABOB. UyTyHBI.
[Tpaktrueckoe 3anstue Nel «Ananus quarpamm cocrosiaus. Omnpezaenenne (pazoBoOro cocTana.» % 1%520%: IQIE 895
[IpakTruyeckoe 3ansTre Ne2 «AHAIN3 JUarpaMMBbl COCTOSIHUS CIIaBOB «JKee30 — IeMEHTUT» ’
Tema 1. 5. Copep:xaHue yueOHOro MaTepuasna 2 1%520%‘ IQIE (2)95
O6paboTtka O6paboTtka MeTa/IOB 1aBlieHHEM U ee BUabl. [IpokaTka u Bonouyenue. KoBka u npeccoBanue. 2 -
METaJJIOB [[ITammoBKa.
JABJICHHEM




Tema 1. 6. Coneprxkanne y4eOHOT0o MaTepuasa 6 r%gzo%‘ 8E (2)95
Tepmuueckas Ocnosuble nonoxenuss TO. Buapl. CymuocTs 1 Ha3HaueHue. [IpeBpalienns B cTansix Ipyu HarpeBe 6 al '
o0paboTka u oxyaxaeHuu. OTxur ctanu. Buasl omxura. 3akaika, HoBepxXHocTHas 3akaika. OTiyck
METaJIJIOB U 3aKaJICHHOH CcTaju.
CILUIaBOB
Tema 1. 7. Copepxanne yaeOHOro MaTepuana g 1%5205: IQ[E (2)95
XHUMUKO- Buael XTO. CymHocts 1 HazHaueHue. Kopposus meraminoB. CpelicTBa 3alUThl OT KOPPO3UU ' '
TCpMHUICCKast JIabopaTtoproe 3ansTue Ne3 «3ydenne MukpocTpykTypsl cranei nocie TO u XTO» 2 OK 01- OK 09
obpadoTka cranell | [Ipakruueckoe 3ansTre No3«Onpe/ielieHHe PexXIMOB TEPMHUUECKOH 06PaGOTKH METAIOBY 2 MK 2.2-TIK 2.5
Pazpgea 2. 34
Marepuaisl,
NpHUMeHsieMbIe B
MAIIMHOCTPOECHHUH
"
NpHOOPOCTPOCHUH
Coneprkanue yueOHOro MaTepuasa 16 1%5205' P[E (2)95
Tema 2.1. OO6mas kmaccuduKaius cTajieid. YriepoaucTbie KOHCTPYKIIMOHHBIC CTAIN. Y TICPOAUCTHIC - '
UYepHble METAIUIBI M | MHCTPYMEHTANIbHBIE cTaiu. JlerupoBanue craneil. MapkupoBKa JerHpOBaHHbIX CTaJIeH. 10
WX CILJIaBbI KoHcTpyKiinoHHbI€e IerupoBaHHbIe cTaId. THCTpyMeHTaIbHbIE JJETUPOBAHHBIE CTaIU. TBepabIe
criaBbl. AOpa3uBHbIe MaTepuanbl. CTaiay CreuaaIbHOro Ha3HAYCHMS.
JIaGoparopHoe 3aHsTHE Ned. «AHAU3 MUKPOCTPYKTYPBI JIETUPOBAHHBIX CTaJICH» 2 1%520%: 1(_)[% 895
IIpakTnueckoe 3ansaTue Ne4 «OnpeneneHue XUMUYECKOTO COCTaBa U HA3HAYEHUsI YTIIEPOAUCTBIX U 2 '
JIETUPOBAHHBIX CTAJICH»
IIpakTnueckoe 3anaTue Ne5 «OnpeneneHue XUMUYECKOTO COCTaBa CTaJIEH U CILIaBOB 2
CHEIMAIbHOTO Ha3HAUYEHUS»
Tema 2. 2. Conepxanue yueOHOro MaTepuasa 12 1%5205‘ IQ[E (2)95
IIBerHBIC MeTammbel | Menp U ee cBOMCTBA. MenHbIe CIUIaBhl. AJTIOMHHHUN U €T0 CBOMCTBA. AJTFOMUHHUEBLIE CIIJIABEI. 6 “ '
U UX CIUIaBBbI Maruuii u ero cBoiictBa. Maruuesble ciiaBbl. TUTaH M ero cruiaBbl. LIMHK, CBUHELL, 0JIOBO.
AnTudpukimonssle crassl. [Ipunoun.
JIaGoparopHoe 3ansaTue Ne5 «M3yueHne MUKpOCTPYKTYPBI IBETHBIX METAJJIOB U CILIABOB 2 1%2(205: IQ[E (2)95
[Tpaktrueckoe 3ansTue Neb6 «OnpeneneHne XUMUYECKOTO COCTaBa M HA3HAYEHUS [IBETHBIX 2 ’ '
CILUIaBOB»
[IpakTuueckoe 3anarue Ne7« Beibop mMaTepuanos /uist pa3iIMuHbIX KOHCTPYKIUN Ha OCHOBE 2

aHaJm3a uxX CBOMCTB JJI1 KOHKPCTHOI'O NPUMCHCHU S




Tema 2. 3. CozeprkaHue yaeOHOTo MaTepHana 4 OK 01- OK 09
Kommnosuuuonnsie | ITopomikoBsie MaTepualbsl. KOMIO3HUIIMOHHbBIE MaTE€pUAIBL. 4 1K 2.2-1IK 2.5
Y TIOPOILIKOBBIE
MaTepuabl
Tema 2. 4. Coneprxkanne y4eOHOro MaTepuasia 2 T(I)IE(ZO%_ 85 (2)95
Hemerammueckue | [Tnactmaccsl. Pe3nna u pe3sHHOTEXHHUUECKUE U3ICIUs 2 ' '
MaTepUabl
CamocrosiTesibHast paboTa 00y4arOUINXCH 4
PaboTa ¢ koHCTIeKTaMu, yueOHO# uTepaTypoit. [ToaroToBka k 3K3aMeHy.
KoncyabTanuu 2
IIpome:xyTOUHASI ATTECTALMA - IK3aMEH 36
Bcero 118




3. YCJIOBUS PEAJIM3AIIMA PABOYEHN ITPOI'PAMMBI YUEBHON
JUCHHUIIJINHBI

3.1. Jns peanu3anuu NPOrpaMmMbl Yy4eOHOH JUCUMILIMHBI OJIKHBI OBITh
NpeayCMOTPEeHbI cJIeAyIue clieliaJbHble OMelleHUs:

Aynautopusi Ne 8-303. JlabopaTopusi MaTepHuaoBeleHNsI.

Obopydosanue: Mertamiorpapudeckue Mukpockonsl Meram PB-23, Olympus GX-41,
MPOEKTOP, KOMIUIEKTHl MUKPOLLTH(OB, aTbOOMBI MUKPOCTPYKTYD.

Aynurtopus 9-106

Ob6opynoBanue: yueOHasi MmeOesb, 10CKa, SKpaH, KOMIIbIOTEPHI, IIPOEKTOP.

3.2. UnopmannonHoe odecneyeHne peaau3amun NporpaMmmbl

Jnis peanu3anuu MporpaMmbl OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
JIOJDKEH MMETh IeYaTHbIC W/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH()OPMALMOHHBIE PECYPCHI
JUIS KCTIOJIb30BaHus B 0Opa3oBatesnbHOoM npouecce. [Ipu popmupoBannu 6udbamorednoro gonga
00pa3oBaTeNIbHON OpraHM3alyell BBIOMpAETCs HE MEHEe OIHOTO M3JaHWs U3 IepeYHCIICHHBIX
HIDKE TEYATHBIX W3aHUM U (MJIH) DJICKTPOHHBIX M3JaHUM B KayeCTBE OCHOBHOI'O, MPHU ITOM
CITMCOK MOYET OBITh JIOTIOJTHEH HOBBIMU M3JJaHUSIMH.

3.2.1. OcHOBHBIE TEYATHBIE H3TAHUSA

1. 3aBucroBckmii, C. D. OO0paboTka MaTepHaioB U UHCTPYMEHT. lIpakTukym: yueOHOE
nocobue / C. D. 3aBuctoBckuil. — MuHck: PecniyOnukaHCKuil MHCTUTYT NMPOGECCHOHATBLHOIO
obpazosanus (PUII0O), 2021. — 168 c.

2. Unpsmenko, J[. I1. TexHOIOrHs KOHCTPYKIMOHHBIX MaTe€pHUajoB : MPAKTUKYM JUIS
CIIO / . I1. Unpsmenko, E. A. 3epuun, C. A. YUepHona ; mox penakuueii C. b. CamoxxkoBa. —
Capartog: [IpodobpazoBanue, 2021. — 169 c. — ISBN 978-5-4488-0929-3.

3. Kupummoa, M. K. Marepuanoenenue : ydebnoe mocodbme misi CIIO / U. K.
Kupunnosa, A. SI. MensHukosa, B. B. Paiickuit. — Caparos: IIpodoOpa3zoBanue, Aii IIu Op
Menaua, 2018. — 127 ¢. — ISBN 978-5-4488-0145-7, 978-5-4486-0739-4.

4. Matepuanosenenue : yueOHuk mis CIIO / A. A. BopoObes, A. M. byatokun, B. T
Konnparenko [u np.]. — CaparoB, Mocksa: [IpodobpazoBanue, A [lu Ap Menua, 2020. —
356 c. — ISBN 978-5-4488-0866-1, 978-5-4497-0618-8.

5. MarepuanoBeZieHHe U TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTePUAIIOB : TMPAKTUKYM JUIS
CIIO / 1O. II. Eropos, A. I'. barunckuii, B. Il. be36oponos [u ap.] ; nmox penakuueit E. I1.
Uunkosa. — Capatos: [IpogobpaszoBanue, 2021. — 121 ¢c. — ISBN 978-5-4488-0930-9.

6. MenbHukoB, A. I'. Marepuanosenenue : ydeOHoe mocobue st CIIO / A. T.
MenwsuukoB, 1. A. XBopoga, E. [1. YuakoB. — Caparos: [Ipodobpazosanue, 2021. — 223 c.

7. MenbHukoB, A. I'. Marepuanosenenue : yuyeOHoe mocobue miast CIIO / A. T.
MenwsuukoB, 1. A. XBopoga, E. [1. Yunko. — Capatos: [IpodobpazoBanue, 2021. — 223 ¢. —
ISBN 978-5-4488-0919-4. —

8. [lepunckuii, B. B. Matepuanosenenue : cnoaps ans CIIO / B. B. Ilepunckuii, 1. B.
[Tepunckas. — Caparos: [IpodoGpa3zoBanue, Aii [Iu Ap Menua, 2020. — 109 ¢. — ISBN 978-
5-4488-0736-7, 978-5-4497-0425-2.

9. CanynoB C. B. MarepuanoBenenue. Yuebnoe nocobue mns CIIO, 2-e uzg., crep. /
C.B. Canynos. — Cankt-IlerepOypr: Jlanp, 2021. — 208 c¢. — ISBN 978-5-8114-7909-2

10. Coxonosa E.H. Matepuanosenenue: nadoparopusiii mpaktukym aist CITIO / E.H.
Coxkomnoga, A.O. bopucoga, JI.B. JlaBeinenko. — M.: Axanemus, 2018 — 128 c.

11. Yepenaxuu A.A. Marepuanosenenue: yued. — M.: Axagemus, 2021. — 384 c.

3.2.2. OcHOBHbBIE JJICKTPOHHBIC U3IaHUS

Wnbsmenko, . I1. TexHonorus KOHCTPYKIMOHHBIX MaTepraoB : mpakTukym st CI1O /
J. II. Unpsmenko, E. A. 3epnun, C. A. Yepnosa ; nox penakumei C. b. CanoxkoBa. —
Caparos : IIpogpoOpazoBanue, 2021. — 169 c. — ISBN 978-5-4488-0929-3. — Tekcr :



ANIEKTPOHHBIN //  DNeKTpoHHBIM pecypc mudpoBoit obpazoBarenbHoil cpenpl  CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/99945 (mara oOpareHus:
29.09.2022). — Pexwum noctyna: ans asropusup. [lonb3oBareneit

Kupunnora, U. K. Marepuanosenenue : yaueonoe nocoodue mis CI1O / U. K. Kupuioga,
A. 4. MenbuaukoBa, B. B. Paiickuii. — Capatos : [IpodoOpa3zosanune, Aii [Tu Dp Menua, 2018.
— 127 c¢. — ISBN 978-5-4488-0145-7, 978-5-4486-0739-4. — TekcT : 2JIEKTPOHHBIN //
DNeKTpOHHBIN pecypc udpoBoit odpazoBarensHoM cpeasl CIIO PROFobpaszoBanue : [caift]. —
URL: https://profspo.ru/books/73753. (nara oopamenus: 29.09.2022). — Pexum goctymna: mjs
aBTOPU3HUP. M10JIb30BATEIIEH

Marepuanosenenue : yueOnuk mis CIIO / A. A. Bopobne, A. M. bynwokun, B. T.
Kongaparenko [u ap.]. — CaparoB, Mocksa : [IpodoOpazoBanue, At [lu Ap Meaua, 2020. —
356 c¢. — ISBN 978-5-4488-0866-1, 978-5-4497-0618-8. — Tekct : »IEKTpOHHBIA //
DNEeKTpOHHEIN pecypc udpoBoit odpazosarensHoM cpeasl CIIO PROFobpaszoBanue : [caift]. —
URL: https://profspo.ru/books/96962 (mara obpamenus: 29.09.2022). — Pexxum goctyma: ajis
asropusup. Ilonp3oBarenen

MartepuanoBeeHUE M TEXHOJOTUS KOHCTPYKIIMOHHBIX MAaTEpHUajOB : MPAKTUKYM s
CIIO / 1O. II. Eropos, A. I'. barunckuii, B. I1. be36oponoB [u ap.] ; mox penakuueit E. I1.
YunkoBa. — CapatoB : [IpodobpaszoBanue, 2021. — 121 c¢. — ISBN 978-5-4488-0930-9. —
TekcT : AJeKTpOHHBIA // DIEKTPOHHBIA pecypc nudpoBoii obpazoBarensHoil cpembl CITO
PROFoGpazoBanue : [caiiT]. — URL: https://profspo.ru/books/99929 (mara oOpaieHus:
29.09.2022). — Pexwum noctyna: ajs aBTOPU3UP. N10JIb30BaTeNei

CanynoB, C. B. Marepuanosenenue / C. B. CanynoB. — 3-e u3sn., crep. — CaHKT-
[TeTepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-507-44886-9. — TekcT : 31€KTpOHHBIH //
Jlanb : snexkTpoHHO-OubnMHMoTeunas cucremMa. — URL: https://e.lanbook.com/book/248963 (nara
obparmenusi: 29.09.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. JlmarpaMMa COCTOSHUSL  (OKE€JIe30—IIEMEHTUT» [DJeKTpoHHbIH  pecypc] //
MonuduunpoBaHue CIIaBOB: pa3paboTKa, BHEAPEHUE, TEXHUUECKUM ayauT. — Pexxum poctyna:
http://www. modificator.ru/terms/fe-fe3c-diagram.html (nata obpamenus: 26.04.2021).

2. Kpucrammieckoe CTpOe€HHE METAIIOB [DIEeKTpOHHBIN pecypc]. — Pexum mocryma:
http://twt. mpei.ru/ochkov/TM/lection].htm (mara oOpamenus: 26.04.2021).

3. MarepuasioBenenue [DnekTpoHHBIA pecypc| // MammHocTpoenne. MexaHuka.
Mertannyprus. — Pexum pocryma: http://mashmex.ru/materiali.html (nata oOpamenus:
26.04.2021).

4. MarepuanoBeiecHHEe M TEXHOJOTHS KOHCTPYKIIMOHHBIX MAaTepHajoB [DJIeKTPOHHBIN
pecype] // MI'TY. — Pexum pocryna: http://vzf.mstu.edu.ru/materials/method 08/05.shtml
(mata oOpamenus: 26.04.2021).

5. MarepuanoBenenue. OCOOEHHOCTH aTOMHO-KPUCTAJUIMYECKOTO CTPOSHHS METaJUIOB
[DNeKTpOH "HBII pecypc]. — Pexum J0CTyMa: http://nwpi-
fsap.narod.ru/lists/materialovedenie lect/Lhtml (mara obpamenus: 26.04.2021).

6. MammHocTpouTeNnbHbIE MaTepualibl [DJeKTpoHHbIH pecypc] // MypasbeB E.M.

Cnecaproe neno. — Pexum npocrtyma: www.bibliotekar.ru/slesar/14.htm (mara oOpameHus:
26.04.2021).
7. Pa3zpymieHue KOHCTPYKIIMOHHBIX MaTepualioB [DIEKTPOHHBIA pecypc]. — Pexum

noctyna: http://rusnauka.narod.ru/lib/phisic/destroy/glava6.htm (nara o6pamenus: 26.04.2021).
8. XapakTepuCTHUKH TBEPABIX DIICKTPOU3OISAIMOHHBIX MATEPHAIOB [DJIEKTPOHHBINA
pecypc] // IIpo INEKTPUYECTBO. — Pexum JOCTYyTA:
http://www .electrokiber.ru/elektrotehnicheskie-materialy/ harakteristiki-tverdyh-
elektroizoljacionnyh-materialov/ (nara o6pamenus: 26.04.2021).
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9. Uyryn [DnektpoHHbIi pecypc] // MoaudunupoBaHue CIIaBOB: pa3padbOTKa,
BHEJ[pEHUE, TEXHU 4E€CKH ayaurT. — Pexum JOCTyMa:
http://www.modificator.ru/terms/cast_iron.html (mara o6pamenus: 26.04.2021).

10. Anackun A.M., 3yeB B.M. MarepuanoBeaenue (Meramioodbpadorka): yued. — M.:
Axanemns, 2021, — 288 c.

11. ApzamacoB, b. H. Marepuanosenenune : yueOnuk / b. H. Apsamacos, B. U.
Makaposa, I'. I'. MyxuHn. — 8-e u3a., crep. — Mocksa: MI'TY um. baymana, 2018. — 648 c.

12. Tonepumze P.M. Ilponecchl popmooOpazoBanusi 1 HHCTPYMEHTBL. — M.: AKkaaemus,
2017. - 384 c.

13. XKypasne B.H., Hukomaea O.M. MammHOCTpOUTENbHBIE CTalu: crpaB. — M.:
Mammunoctpoenue, 2021 r. 332 c.

14. 3aBucroBckuii, C. 3. O6paboTKa MaTepuaIoB U HHCTPYMEHT : yueOHoe mocodue / C.
3. 3aBucToBckuil. — MuHCK: PecrnyOnuKkaHCKH HHCTUTYT MPOdECCHOHATBLHOTO 00pa3oBaHus
(PUIIO), 2019. — 447 c.

15. 3arutatun B.H. u np. OcHoBbl MatepuanoBeaenus: yue6. — M.: Akagemus, 2017 —
272 c.

16. MarepuanoBeneHue : y4eOHHUK IS CTYA. YUIpexXACHHE cped. mpod. oOpazoBaHUs
/A.A. YepenaxuH . — M.: Akagemus, 2020 r. — 384 c.

17. MatepuanoBenenue B MalmMHOCTpoeHuu. B 2 4. YacTs 1: yueObHuk s By30B / A. M.
Anackun, 0. E. Cenos, A. K. Oneruna, B. H. KnumoB. — 2-e u3na., ucnp. u gon. — Mocksa:
Wz natenscrBo FOpaiir, 2021. — 258 c.

18. ConnueB FO.JI., Bonorskanuna C.A. MarepuanoBenenue. — M.: Akagemus, 2018—
496 c.

19. ®etucos I'.Il., lapudymma O.A. MarepuanoBeieHHe U TEXHOJIOTHUS METAIJIOB:
yue6. s CI10. — M.: OHUKC, 2018. — 624 c.
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4. KOHTPOJIb U OILIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

JACHUTILIAHBI

KOHTpOJ'II) H OLCHKa pPE3YyJIbTAaTOB OCBOCHHUA yqe6H0ﬁ JAUCHUITIINHBI
OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IPAKTHYCCKHUX

3aHATHA M J1aOOpaTOpHBIX PabdoT,

TCCTUPOBAHHA, a

TaKKC  BBIIIOJIHCHUA

00y4JaromMUMUCS WHIUBUAYAJBHBIX 3aJIaHUHN, TPOCKTOB, UCCIICIOBAHUM.

Pesynvmamet 06yuenus’

Kpumepuu OUECHKU

| Memoowt ouyenku

Hepeqenb 3HaHHi7[, O0CBaAaUBACMbIX B paMKaXxX JUCHUIIJIHNHDbI

- OCHOBHBIC BH/IBI
KOHCTPYKIIMOHHBIX U CHIPHEBBIX,
METAJUTNICCKUX U
HEMETAJUTMYECKUX MAaTePUAIIOB;

- OCHOBHBIE CBEJICHHS O
Ha3HAYE€HUU U CBOMCTBAX METAJIOB
U CILJIABOB, O TEXHOJIOTHH UX
MIPOU3BO/ICTBA;

- 0COOCHHOCTHU CTPOCHUS METAILJIOB
Y UX CIUTABOB, 3aKOHOMEPHOCTH
MPOIIECCOB KPUCTAIUTU3ALNHN U
CTPYKTYypOOOpa30BaHHUS,

- BUIbI 00pa0OTKH METAJNIOB U
CILTaBOB;

- CYITHOCTh TEXHOJIOTUYCCKHUX
MIPOIIECCOB JIUTHSI, CBAPKH,
00paboOTKK METAIIJIOB JIaBJICHUEM U
pe3aHueM;

- OCHOBBI TEPMOOOPAOOTKH
METAJIJIOB;

- CITOCOOBI 3aIUTHI METAIIIOB OT
KOppO3WH;

- TpeOOBaHUS K KaYECTBY
00paboTKu AeTalei;

- 0COOEHHOCTH CTPOEHUS,
HA3HAYCHUS W CBOMCTBA Pa3INIHBIX
TPy HEMETATNYECKUX
MaTepHaJoB;

-KJ1accU(UKAIIIO B CTIOCOOBI
MOJTyYEHUST KOMITO3UITHOHHBIX
MaTepuasoB.

- TOYHOCTh TOJIKOBaHUS 00
OCHOBHBIX BHJaX
KOHCTPYKLUUOHHBIX U
CBIPBEBBIX, METAIUTMYECKHUX U
HEMETAJUTMYECKUX MATepUAIOB;
- TPaMOTHOCTH UCTIOJIB30BaHUS
OCHOBHBIX CBEJICHUI O
Ha3HAYE€HHUH U CBOMCTBAX
METAJIJIOB U CIUIABOB, O
TEXHOJIOTUH UX TIPOU3BOJICTBA;
- TOYHOCTH TOJIKOBaHUS 00
O0COOEHHOCTSIX CTPOCHUS
METAJIJIOB U UX CILJIaBOB,
3aKOHOMEPHOCTSIX MTPOIECCOB
KPUCTAITU3AIUH U
CTPYKTYypOOOpa30BaHHS,

- 000CHOBaHHOCTH U

3¢ PEeKTUBHOCTH BHIOOpPA BUJIOB
00paboTKH METAIITIOB U
CILTaBOB;

- TOYHOCTH TOJIKOBAHHSI O
CYITHOCTH TEXHOJIOTHYECKHUX
MIPOLIECCOB JTUTHSI, CBAPKH,
00paboTKH METaNIOB
JABJICHUEM U PE3aHHEM;

- TOYHOCTh TOJIKOBaHUS 00
OCHOBaxX TepMO0OpabOTKH
METaJIJIOB;

- TOYHOCTH TOJIKOBAHHSI O
croco0ax 3aluThl METAJIJIOB OT
KOPpO3UH;

- TOYHOCTH TOJIKOBAHHSI O
TpeOOBaHUAX K KAUECTBY
00paboTKH AeTalIei;
~-TOYHOCTH TOJIKOBAHHS 00
OCOOEHHOCTSIX CTPOEHUS,
Ha3HAYEHUS U CBOMCTBA
Pa3TMYHBIX TPYIIIT
HEMETAJUTMYECKUX MATepUAJIOB;

TecToBbIi KOHTPOJIb 11O
BBIOpPAHHOM TEMaTHKE.
OneHka BBIMOTHEHUS
1a00paTOPHBIX
MPAKTUYECKHUX PadoT.
DK3aMeH

! yHoCTHbIE pe3ynbTaTbl 06YYAIOLLMXCA YUUTLIBAIOTCA B XOAE OLLEHKMN Pe3ynbTaToB OCBOEHUA

npo¢deccuoHanbHOro moayns.
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- TOYHOCTH TOJIKOBAHUSI O
KJIacCU(UKALUU U criocobax
HOJTyYEHHST KOMITO3UIIHOHHBIX
MaTepUaJIoB.

IlepeyeHb yMeHMii, 0CBaBaeMbIX B PAMKAaX JHCIUILIHHBI

-pacrno3HaBaTh u
KJIacCCU(PUIIUPOBATH
KOHCTPYKIIMOHHBIE U  CBIPHEBBIC
MaTepuaibl MO BHEIIHEMY BHIY,
MIPOUCXO0XKICHUIO, CBOMCTBAM;
-moAdupaTh Marepuaibl MO UX
HA3HAYCHUIO u YCIIOBUSM
9KCIUTyaTalldul JJI1  BBIIOJHEHUS
pabor;

-BBIOMpaTh W pacmm@poBHIBATH
MapKu KOHCTPYKITMOHHBIX
MaTepuasos;

-0npeaCIATh TBEPAOCTbL MCTAJIJIOB,
-OIIpCaACIATb PECIKHUMBI OTKHUTIa,
3aKaJIKu U OTIIYCKa CTaJIH;

- 'PaMOTHOCTb HCIIOJIb30BAHUA

YMEHHsS ~ paclo3HaBaTh U
KJIaccu(puIpoBaTh
KOHCTPYKIIMOHHBIE M CHIPHEBHIC
Marepualibl 10  BHEIIHEMY
BUJTY, HPOUCXOXKACHUIO,
CBOMCTBaM;

-000CHOBaHHOCTb "
3¢ (HEeKTUBHOCTH noxbopa
MaTepuaoB o ux
HA3HAYCHUIO M YCIOBUSM
IKCILTyaTaliu TSt
BBITIOJIHEHUS paboT;

- TOYHOCTb  BbIOOpa W
pacmupoBBIBAaHUS MapoK
KOHCTPYKIIMOHHBIX
MaTepHajoB;

- TOYHOCTh U3MEpEHHUS
TBEPJIOCTH MAaTEPHUAJIOB;

- TOYHOCTh  OTpEIeNICHHs

PCKUMOB OTKUI'A, 3aKAJIKH M
OTITYCKa CTaJIN;

TecToBBIN KOHTPOJIB 110
BBIOpAaHHOM TeMaTHKE.
OreHka BBIMOJTHEHUS
J1a00paTOPHBIX
MPAaKTUYECKUX padoT.
DK3aMeH
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5.0OHJAbI OHNEHOYHBIX CPEJACTB
3 cemecTp o0y4enusi. PopMa KOHTPOJIA — «IK3aMeH»

Paznen 1. 3akoHomMepHOCTH (HOPMHUPOBAHUS CTPYKTYPhI MAaTEPUATIOB
Tema 1.1. IIpon3BOACTBO YEPHBIX METAILIIOB
Tema 1.2. ®opMupoBaHH€e CTPYKTYpPHI JINTBIX METAIIJIOB
Tema 1.3. CtpoeHue u CBOMCTBa MaTepUaIoB
Tema 1.4. CtpoeHue CIjIaBoB
Tema 1.5. @opmupoBanue CTpyKTYpHl Ae(OPMUPOBAHHBIX METAIIJIOB U CILIABOB
Tema 1.6. Tepmuueckast 00padOTKa METAJIJIOB U CILJIABOB
Tema 1.7. Xumuko-tepmuueckas 00padoTka crajeit
Pa3znen 2. Marepuanisl, IpUMEHSIEMbIE B MAIIMHOCTPOCHUH U IPUOOPOCTPOECHUU
Tema 2.1. UepHble METAIIBI U UX CILIABbI
Tema 2.2. IIBeTHbIE METAILIBI U UX CILIABBI
Tema 2.3. KoMIO3UMIIMOHHBIE U TOPOLIKOBBIE MAaTEPHUAIIBI
Tewma 2.4. HemeTtammmueckue MaTepuaibl
Bormpocs! [uist MOATOTOBKH K 3K3aAMEHY
10 TUCHHUILIMHE «MarepraaoBeiecHUe
1.Onpenenenne cranu u 4yryHa. MeTosl BBIIUIABKY CTainu. PaznuBka craiu.
Bpenusie u nose3Hbie MpUMECH B CTaJIH.
2. Onpenenenue Metauia. CTpoeHUE METALIOB. THUIIBI KPUCTATUIMYECKUX
PELIETOK.

Annotponusi MeTaJIoB. AJIJIOTponu4eckue (hopMbl Keyesa.
3.Kpucrannuzauusa meramios. [lepsuunas kpucramm3zanus. Kpusble oxnaxaeHus
YUCTHIX METAJIOB.
4.MeTopl OnpeesieHns CTPOCHHSI METAJIOB: MAKPOCTPYKTYPHBIH,
MHUKPOCTPYKTYPHBIM.

5. ®usznyecKue U XMMUYECKUE CBOMCTBA METAJLIOB.

6. MexaHn4ecKkue, TEXHOJIOTHYECKUE, IKCIUTYyaTallHOHHbIE CBOMCTBA METAJIJIOB.
7.0npeneneHne TBEPAOCTH METAUIOB. Y CJIOBHOE 0003HAUYCHHUE TBEPIOCTH.
8.CTpyKTyphl, 00pa3yroIIrecs B CIUIaBax jKeJe30-1EMCHTHT.

da30BbI€ NPEBPALLEHUS B CTAIAX U UyTyHaX M0 JUArPAMME KEJI€30-1EMEHTUT.
9.Bnusinne coaep:kanust yriiepoja B CTANSIX M UyT'yHaX Ha UX CBOMCTBA.
10.00paboTKa METAJJIOB JIaBJICHUEM.

11.Haknen. Pexkpucraimu3zanusi.

12.BnusiHUE CTPYKTYPhI METAJIJIOB HA 00pabaThIBA€MOCTh JaBICHUEM.
13.CymHocTh TepMHUUECKOM 00padoTku. Buabl TepMo0OpaboTKHy.

14. Pesxxumbl TO. Bausinue ckopoctn oxnaxaeHus npu TO Ha cTpyKTypy u
CBOWCTBA CIIJIABOB.

15. OTxur cranu. Buael omxura. Hopmanu3zanusi.

16. 3akanka 1 OTIYCK YTJIEPOJUCTBIX CTaJEH.

17.1ToBepxHOCTHAs 3aKaJKa.

18.Bunbl ctpykryp nociue TO.

19. Xumuko-repmudeckast 0o0padotka. Buasl, nenu, pexxumsr XTO.
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20. Oburas xknaccuukaus craiei.

21.Yrnepoaucteie ctanu. MapkupoBka. [Ipumenenue.

22.JlernpoBaHHbIE KOHCTPYKIIMOHHBIE cTanu. MapkupoBka. [Ipumenenue.
23. NHCcTpyMeHTalIbHBIE MaTepUaibl. Buabl, MapKupoBKa, CBOMCTBA.
24.CTtanu crienHalIbHOTO Ha3HAUYECHUS: HEPKABEIOIIUE, KAPOCTOUKHUE,
»)aponpounbsle. MapkupoBka. [IpuMenenue.

25. BnusiHue nerupyrommx KOMIIOHEHTOB Ha 3aJJaHHbBIE CBOMCTBA.

26. Koppo3zust MeTaiioB. MeTobI 3aIUTHI OT KOPPO3HUH.

27.11BeTHbIC METAJIBI U UX cIUIaBbl. CBOMCTBA, MPUMEHEHHUE, MAPKUPOBKA.
28.CBapuBaeMOCTh MaTEpHAJIOB. BiusiHue yriaepoja B cTalsX Ha UX
CBAapUBAEMOCTb. Bupl cBapku.

29.KomMno3uTsL.

30. HemeTtaiunueckue MaTepralbl.

OreHKa MHAUBHIyAJIbHBIX 00pa30BaTEebHBIX JOCTH)KCHHUN 10 pe3yiIbTaTaM
TEKYIIET0 KOHTPOJISI MPOU3BOJUTCS B COOTBETCTBUU C YHHUBEPCAIBHOHN ITKAJIOW
(Tabmuna).

IIpouent KauecTBeHHas1 OlleHKa HHAUBHUIYAJIbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTebHBIX 10CTHKEHUH

(mpaBUJIBLHBIX 0TBETOB) | 0aJ1J1 (0OTMeETKA) BepOaJIbHbIA aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIIO

70 +79 3 YAOBJIETBOPUTEIBHO
meHee 70 2 HEYJIOBJICTBOPUTEIBHO

Kpurepun ouenku:

[ 90 + 100% (5 GamnioB) mpUCBaMBaeTCsd OOyYaroIIEeMyCs, €ClIM OH
MOJTHOCTHIO BBITIOJHUI 33JlaHue OMIieTa: Jall MpaBUiIbHBIE OTBETHI Ha BCE BOMPOCHI
U PeILnI BCE 3a]1a4H;

[ 80 + 89% (4 Oamia) mpucBauBaeTCsi O0y4arolIeMycCsi, €CIu OH
MIOJTHOCTBIO BBHITIOJHWJI MTPAKTHUYECKOE 3aJaHue OWjieTa W J1ajd MPaBUIIBHBIA OTBET
Ha OJIMH TEOPETUYECKNN BOTIPOC;

O 70 = 79 % (3 Oamna) mpucBamBaeTcs OOydYaromemycs, €CiId OH
MOJIHOCTBIO BBITIOJTHUIT MPAKTHYECKOE 3a/laHre OujIeTa U JOMYCTUI CYIIeCTBEHHBIC
OIIMOKH MPU OTBETE HA TEOPETUUECKUI BOTIPOC;

[ menee 70% (2 Oanna) mpucBawBaeTCs OOydaromeMycs, €Clu OH He
CMOT BBITIOJIHUTH HA OJHOTO 33/IaHUs OuseTa.
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6. AJIATITALIVSI PABOYE ITPOTPAMMGBI JUISI JIALL C
OTr'PAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI (OB3)

AnanTtupoBaHHas porpamma pa3padaTbIBaeTCs NpU HAIWYUH 3asBJICHUS CO
CTOPOHBI  oOydaromierocs  (poauTenel, 3aKOHHBIX  IPEACTABUTEIEH) U
MEAMIMHCKUX MOKa3aHUH (PEKOMEHAALNUAMHU IICUXO0JIOT0-MEAUKO-TIEAArOTNYECKON
Komuccuu). [lns MHBaNIMIOB aJanTHpPOBAaHHAs OO0pa3oBaTeiabHas MPOrpaMma
pa3pabaTeiBaeTcsi B COOTBETCTBMHM C  HWHAMBUAYAJIbHOH  MpOrpamMmon
peaduInTaIUu.
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PACCMOTPEHO
[IpeaMEeTHO-UIMKIIOBOM KOMUCCHUEN
[TpoTtokon Ne 1 ot «30» aBrycra 2024 r.

1 ted/
Y 111 YeboTapena
«30» aBrycra 2024 r.

JIMCT UBMEHEHM, BHOCUMBIX B PABOYYIO ITPOI'PAMMY
OIl. 05 MartepuaJjioBeeHue

(HAaMMEHOBAHUE JUCLIUIIINHBI)

YTBEPKIECHHYIO
30.08.2024 na 2024-2025 y4eOHbIi roa

(mata yTBep KICHHS)

no cnernuanbHocTu 24.02.02 Ilpon3BoacTBO aBUANMOHHBIX JABUTaTeJIei

u3d., crep. — Cankr-IlerepOypr :
Jlane, 2021. — 444 c. — ISBN 978-

5-8114-8955-8. —  Teker
9JIEKTPOHHBIH // JIaHb : 3JIEeKTPOHHO-
6ubmmorteynass cucrema. — URL:

https://e.lanbook.com/book/185923
— Pexum pocryma: Uit aBTOpMS3.
I10JIb30BaTEIEH.

2. I'amumos, 3. P. CoBpemeHHBIE
KOHCTPYKIIMOHHBIE MaTrepuabl Uis
MAIIMHOCTPOCHHUS : yaeOHOe ocodue
g cro / DO. P. Tamumos, A. JL
Aonpymma. — Cankr-IletepOypr
Jlans, 2020. — 268 c. — ISBN 978-

5-8114-6587-3. —  Teker
9JIEKTPOHHBIH // JIaHb : 3JIEeKTPOHHO-
oubnmuoreunas cucrema. — URL:

https://e.lanbook.com/book/148948

3epuns, C. A. YepHoBa ;
nox pepakaueit C. Bb.
CanoxkoBa. — Caparos:
IIpodobpazosanme, 2021.
— 169 c. — ISBN 978-5-
4488-0929-3.

3. Kupwiosa, U.
K. Marepuanosenenue
ydaeOHOEe TocoOme s
CIIO / U. K. Kupumosa,
A. 5. MenpuukoBa, B. B.
Paiicknit. —  Caparos:
IIpododpazoBanue, Aii [Tu
Op Menua, 2018. — 127 c.
— ISBN 978-5-4488-
0145-7, 978-5-4486-0739-
4. MarepuanoBejeHue
yueOnuk gt CITO / A. A.

Neni/ | Pa3zgen Conep:xanue 10NO0JHeHUIT/M3MeHEeHU I OcHoBaHHE
I ISl BHECEHUA
JOMOJTHEHHU /N3
MCHCHUA
bruio Crano
1 3.2.1 OCHOBHBIE UCTOYHUKH: OCHOBHEIE AKTyanuszanus
Ilepeuenn 1. YepenaxuH, A.A., | eyaTHbIe U3JAHUS OCHOBHOM
OCHOBHOH | MarepuanoBeneHue. yuebHuK / 1. 3aBUCTOBCKHM, | JIUTEPATYpHI
u A.A. Yepenaxun, WM. Konrynos, | C. 3. Oo6paboTka
jqornonuute | B.A.  Ky3nenmoB. — Mocksa MaTepHajoB u
JIbHOM KnoPyc, 2021. — 237 c¢. — ISBN | unctpymeHnT. IlpakTuxym:
y4eOHOM 978-5-406-08287-4. — | yuebnoe mocobue / C. D.
mutepatyp | URL:https://old.book.ru/book/940102 | 3aBuctoBckmii. — MUHCK:
bl, — TexkcrT : aneKTpOHHBIH. PecrryOimkanckuit
HEO0OXO0IH 2. Anackud A.M. u 1p. o peA. | UHCTUTYT
Mot  ansa | ConHieBa IO.M. | mpodeccrnonanbHOTO
ocBoeHHsA | MarepuanoBeneHue: Y4eOHHWK JUIS | 0Opa3oBaHUSL (PUIIO),
mucouiia | CIIO — M.: Beicnn. mk., 2019. 2021. — 168 c.
HEI JlommoTHUTEIbHbIC UCTOYHUKH 2. Unpsamenko, /.
(Momyst) 1.  MarepuanoBenenue  gus | I1. TexHonorust
TPAHCHOPTHOTO MAITHHOCTPOCHHS KOHCTPYKLIMOHHBIX
yaebHOoe mocobume ansg cmo / D. P. | marepuanoB : HpakTUKyM
lamumos, JI. B. Tapacenko, M. B. | s  CIIO / [. TIL
YuunkoBa, A. JI. A6nymnmuH. — 2-e | WnpsmeHko, E. A.
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— PexuM poctyna: ais aBTOpUS.
MOJIb30BATENEH.

3. AHTHIIOB, H. A.
MatepuanoBenerue: J1adOpaTOPHBII
npaktukym [mis CIIO] / H. A.
AntnmoB, C. A. bepesuna; C.-
Ilerep6. TOC. YH-T  a’pOKOCM.
npubopoctpoenus. — CII6.: U3n-Bo
I'VAIL, 2018 — 68: a-puc. —
<URL:http://lib.aanet.ru:10009/cons/
elib/pdf/2018/AntipovBerezina.pdf>.

4. CyneiimMaHoB, M. .
Ludposast rpaMOTHOCTD : y4yeOHHK /
M. . Cyneitmanos, H. C. Bapasiro.
— Mocksa : KpeatuBHasi 3KOHOMHUKa,
2019. — 324 c. — ISBN 978-5-

91292-273-2. — Texer
SJEeKTPOHHBIN // JIaHb : 3JEKTPOHHO-
ombmmoreynas cucrema. — URL:

https://e.lanbook.com/book/165562
— Pexum pocryma: Ui aBTOpMS.
10JIb30BaTENIEH.

BopoOnes, A. M.

Bynrokun, B. T.
Konpparenko [u ap.]. —
Caparos, Mocksa:

[Ipodobpazosanue, Ait [Tn
Ap Menama, 2020. — 356
c. — ISBN 978-5-4488-
0866-1, 978-5-4497-0618-
8.

5. MarepuanoBeneHue u
TEXHOJIOTHUS
KOHCTPYKIMOHHBIX
MaTEepHaNIOB : MPAKTHKYM
s CIIO / 1O. I1. Eropos,
A. TI'. barunckwmii, B. II.
Besboponos [u mp.] ; mox
penaxuueit E. I1. Yunkosa.
— Capatos:
[IpodobpazoBanme, 2021.
— 121 c. — ISBN 978-5-
4488-0930-9.

6. MenbaukoB, A. T.
MarepuanoseneHue
yuebHOe TOcoOHMe IS
CIIO / A. T'. MenbHUKOB,
n. A. Xsoposa, E. IL
YUunkoB. —  Caparos:
[IpopobpazoBanme, 2021.
—223c.

7. Meneaukos, A. T.
MarepuanoseneHue
yuebHOe TmocoOme IS
CIIO / A. T. MebHUKOB,
. A. Xsopoma, E. IL
UunkoB. —  Caparos:
[IpodoodpazoBanue, 2021.
— 223 c. — ISBN 978-5-

4488-0919-4. —
8. Ilepunckuii, B. B.
MarepuanoBeneHue

cmoBaps i1 CIIO / B. B.
IIepunckui, . B.
Ilepunckas. — CapaToB:
[Ipodobpazosanue, Aii [Tu
Ap Menana, 2020. — 109
c. — ISBN 978-5-4488-
0736-7, 978-5-4497-0425-
2.

9. CanymoB C. B.
MarepuanoBeaeHue.
VYuebHoe mocobue  aus
CIO, 2-¢ wu3m., crep. /
C.B. Canynos. — CaHKT-
[etepbypr: Jlamp, 2021.
— 208 c. — ISBN 978-5-
8114-7909-2

10. CoxomnoBa E.H.
MarepuasnoBeaeHue:
71a00paTOPHBIA MPAKTHKYM
IS CIIO / E.H.

CokoJoBa, A.O.
Bopucosa, JLB.
JaBbiieHKO. — M.

18



Axkanemus, 2018 — 128 c.
11. UYepenmaxun  A.A.
MartepuanoBenenune: ydeo.
— M.: Axagemus, 2021.
— 384 c.

OcCHOBHBIE
AJIEKTPOHHBIC H3IaHUI
Nnbsamenxo, J. IL
TexHonorus
KOHCTPYKIIMOHHBIX
MaTEpUANIOB | IPAKTHKYM
o CIIO /A, 1L
Wnpsamenxo, E. A.
3epuuH, C. A. UepHoBa ;
mon pemakumeit C. B.
CanoxkoBa. — CapaToB :
[IpodobpazoBanme, 2021.
— 169 ¢. — ISBN 978-5-
4488-0929-3. — TekcT :

JJIEKTPOHHBIH 1
DNEeKTPOHHBIHN pecypc
nudpoBoi

00pa3oBaTeIbHON  Cpeibl
CIIO PROFob6pa3oBanue :
[caiir]. — URL:
https://profspo.ru/books/99
945 (mata oOparieHus:
29.09.2022). — Pexum
JOCTyTIA: JJIsl aBTOPHU3HUP.
ITonb3oBareneit
Kupmuinioga, H. K.
MarepuanoseneHue
ydueOHOEe TocoOme ISt
CIIO / U. K. Kupumnosna,
A. 5. MenbuukoBa, B. B.
Paiickuit. — Caparos
[podobpazoBanue, Ait [Tu
Op Menua, 2018. — 127 c.
— ISBN  978-5-4488-
0145-7, 978-5-4486-0739-

4. Teker
JJIEKTPOHHBIH 1/
ONeKTPOHHBIN pecypc
U poBoOi

o0pa3oBaTeNbHON  Cpemsl
CITO PROFob6pa3oBanue :
[caiiT]. — URL:
https://profspo.ru/books/73
753. (mara oOpamieHus:
29.09.2022). — Pexum
JOCTyINa: Uil aBTOPHU3HP.
NoJIb30BaTeIen
MartepuanoseeHue
yueonuk maus CITIO / A. A.
BopoOnbes, A. M.

Bynroxus, B. T.
Koupgparenko [ ap.]. —
Capatos, Mocksa

IIpodobpazoBanne, Ait [In
Ap Meaua, 2020. — 356
c. — ISBN 978-5-4488-
0866-1, 978-5-4497-0618-
8. — Texct

19



JJIEKTPOHHBIH I
DNEeKTPOHHBIHI pecypc
audpoBoi

o0pa3oBaTepHON  Cpesl
CIIO PROFobpa3oBanue :
[caiiT]. — URL:
https://profspo.ru/books/96
962 (mata oOparmieHus:

29.09.2022). — Pexum
JIOCTyna: AJid aBTOPU3HP.
ITonp3oBaTenei
MarepuanoBenenue u
TEXHOJIOT U
KOHCTPYKLIMOHHBIX

MaTepHaJiOB : IPAKTHKYM
s CIIO / 1O. I1. Eropos,
A. TI'. barmuckwmii, B. II.
Bezbopomos [u mp.] ; mox
penaxuueii E. I1. Ynnkosa.
— CapatoB :
[IpododpazoBanue, 2021.
— 121 ¢. — ISBN 978-5-
4488-0930-9. — Texker :

JJIEKTPOHHBIH 1
ONEKTPOHHBIN pecypc
audpoBoi

00pa3oBaTEIbHON  Cpebl
CIIO PROFobpazoBanue :
[caiir]. — URL:
https://profspo.ru/books/99
929 (mata oOparieHus:
29.09.2022). — Pexum
JOCTyNa: Ui aBTOPHU3MP.
10JIb30BaTeseH

CamnyHoB, C. B.
Marepuanosenenue / C. B.
CanyHoB. — 3-e wu3n.,
ctep. — Cankr-IletepOypr
: Jlanp, 2022. — 208 ¢. —
ISBN  978-5-507-44886-

9. — Texcr :
SJIeKTpOHHBIN //  JlaHb
3JIEKTPOHHO-
OubIMOTEYHAsT  CHCTEMA.
— URL.:

https://e.lanbook.com/book
/248963 (nmata oOpamieHus:

29.09.2022). — Pexum
JocTtyna: JJisi  aBTOPH3.
MOJIL30BaTENCH.

JlonoyiHUTEIEHBIE
HCTOYHHUKH

1. JluarpaMMa COCTOSIHUS
<OKEIIe30—IIEMEHTHT»
[DnexTponHbIil pecypc] //
MomudunnpoBaHue
CIUIaBOB! pa3paboTka,
BHE/IpEHHUE, TEXHUYECKHUM
ayaut. — Pexum gocrtyna:
http://www.
modificator.ru/terms/fe-
fe3c-diagram.html  (mara
obpamenus: 26.04.2021).

20



2. Kpucrannmueckoe
CTpOCHHE METaJlIOB
[OnexTpoHHBEIE  pecypc].
—  Pexum  pmocryna:
http://twt.
mpei.ru/ochkov/TM/lectio
nl.htm (mata oOpameHus:
26.04.2021).

3. MarepuasnoBeneHne
[OnextponHsIit pecypc] //
MammmHocTpoenue.
Mexanuka. Mertamryprus.
— Pexxum JlocTymna:
http://mashmex.ru/material
ihtml (mara oOpamenus:
26.04.2021).

4. MarepuajoBeieHue H
TEXHOJIOTHS
KOHCTPYKIIMOHHBIX
MarepuaioB
[DnexTponnblii pecypc] //
MI'TY. — Pexxum
JOCTyMa:
http://vzf.mstu.edu.ru/mate
rials/method_08/05.shtml
(mara oOpamnieHus:
26.04.2021).

5. MarepuanoBeneHue.
OcobenHoCTH ATOMHO-
KPHUCTaJUTHIECKOTO
CTPOCHUS METaIoB
[DnexkTpoH—HBIH pecypc].
— Pexxum JIOCTyTIA:
http://nwpi-
fsap.narod.ru/lists/material
ovedenie lect/Lhtml (nara
obpamenus: 26.04.2021).
6. MaumHOCTpOUTENIbHBIE

MaTepHaIIbI
[OnexTpoHHBIil pecypc] //
MypaBbeB EM.
Cnecapnoe  gemo. —
Pexxum JoCTyIa:

www.bibliotekar.ru/slesar/
14.htm (mata obpameHus:
26.04.2021).
7.Pazpymienue
KOHCTPYKIMOHHBIX
MaTepHaIoB
[DnexkTpoHHBIl  pecypc].
—  Pexum  pocryna:
http://rusnauka.narod.ru/lib
/phisic/destroy/glava6.htm

(mara obparnieHus:
26.04.2021).

8. XapaKTepUCTHKI
TBEPABIX
3IIEKTPOU3OIIAIIMOHHBIX
MaTepHaoB

[OnextponHsIil pecypc] //
IIpo oamexTpuuectBo. —
Pexum JIOCTyMa:
http://www.electrokiber.ru/

21




elektrotehnicheskie-
materialy/  harakteristiki-
tverdyh-
elektroizoljacionnyh-
materialov/ (mara
obpamenus: 26.04.2021).
9. YyryH [DneKkTpoHHBIH

pecypc] !/
Monudunupopaue
CIIJIABOB: paspadorTka,

BHEJIPCHHE, TEXHU "ICCKHIMA
ayaut. — Pexum gocryna:
http://www.modificator.ru/
terms/cast_iron.html (mara
obpamenus: 26.04.2021).

10. Apmackua A.M., 3yeB
B.M. MarepuanoseneHnue

(MeramooOpaboTKa):
yaeb. — M.: Axkamemus,
2021.-288 c.

11. ApsamacoB, b. H.
MarepuanoseneHue

yueOnuk /b H.
Ap3amacos, B. n.
Makaposa, I'. I'. MyxuH.
— 8- wu3n., crep. —
MockBa: MITY  um.
baymana, 2018. — 648 c.
12. Touepunze P.M.
IIpouecch
(hopmMooOpazoBaHus u
UHCTpYMEHTBl. — M.:
Axanemus, 2017. — 384 c.
13.  XKypasnes  B.H.,

Huxonaesa O.n.
ManHOCTPOUTENIbHbIE
cTanu: cmopaB. — M.:

Mammnoctpoenue, 2021 r.
332c.

14. 3aBucrosckmii, C. D.
O06paboTka MaTepuaioB U

UHCTPYMEHT : YydeOHoe
nocobue  / C. 3.
3aBUCTOBCKUI. — MWUHCK:
PecryGimkaHCKuit
HHCTUTYT
npoQeCCUOHATBHOTO
o0pa3oBaHUs (PUIIO),
2019. —447 c.

15. 3amnatun B.H. u gp.
OcHOBBHI
MaTepUANIOBEICHUS: y4eO.
— M.: Akagemus, 2017 —
272 c.

16. MarepuanoBeneHue :
y4eOHHK JUISL CTYNI.
yapexIeHue cpen. mnpod.
obOpazoBaHUs /ALA.
Yepenaxus . — M.
Axanemus, 2020 r. — 384
c.

17. MarepuanoBeneHue B
MalMHOCTpoeHuu. B 2 4.

22



Yacte 1: yueOHUK Jyis
By30B / A. M. ApnackuH,
10. E. CemoB, A. K.
Oneruna, B. H. Kinmos.
— 2-e W31., UCTp. U JAOI.
— MockBa: M3gaTeabCcTBO
IOpaiir, 2021. — 258 c.
18. CounHIileB I0.J1.,
Boisorkannna C.A.
Marepuanosenenue.  —
M.: Axkagemus, 2018—
496 c.

19. detucos I'IL,

Tapudymma D.A.
MarepuanoBenenue u
TEXHOJIOT U METAJUIOB:

yueb. mma CIIO. — M.:
OHUKC, 2018. — 624 c.

23




