MWHUCTEPCTBO HAYKY Y BRICITTETO OBPA30OBAHMS
POCCUIMICKOW OEJEPALIMU
(bexepaIbHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00PA30BATE/IBHOE YUPEIKIICHUE
BBICILIEIO UGpELBUB‘dIlH}i
«CAHKT-TIETEPBYPI'CKHIM I'OCYJAPCTBEHHDBI YHUBEPCUTET
ADPOKOCMMUYECKOTO [TPUEOPOCTPOEHU A »

Gaxyabrer cpeaHero npodeccHOHANIBHOIO 00pasoBama

C.JL TToasxo
o 2024 1,

PABOYAS ITPOT'PAMMA THCHHUITJIHHBI

MarepuajioBeaenue

JUTS CTICHalbHOCTH CPpEdHEO llpO[lJECGHOH'dJIbHOJU UGD&SUB'CIHHH

12.02.01 «ABHanHoOHHLIe TPUOOPHLI H KOMILIEKCHD»

O0bpeM JMCLUMILIMHBI, YaC0B 883
VuebHble 3aHSTUSI, YACOB 63

B T.1. 1a00paTOPHO—TIPAKTHUHSCKHE 3aHATHSI, JACOB 16
CamocTrosrenbHas padoTa, 4acoB 13

Caukt-Iletepbypr 2024



Pabouas nmporpamma qucuuniniel paspadorana Ha ocHose OI'OC CTIO o

CIISIHANLHOCTH CPCAHEI0 I'[pO(l)CCCHOIIaJ'[LIIOTO O6p330]33£11’1$1

12.02.01 ABUALMOHHbIE IPUOOPb! U KOMILIEKCh!
K00 HAUMEHOBANIE CHEYUAALHOCHIY
PACCMOTPEHA U OTOEPEHA PEKOMEHIOBAHA
1IEKI0BOM KOMHCCHCH Metomnyeckum
obiectipodeccHoHabHBIX JHCIHIIIMH cosetoM darynprera CITO
Iporokon Ne 12 or 15.06.2024 r. ITporokox Ne 8 ot 19.06.2024 1
[Ipexcenarens: ! z{ﬂm Beuaruna T.H./ [Ipencenarens: . E'—;’ " Milenerttesh C.M./

PazpaboTuauku:

[Tpecnyxuna I0Q.B., npenogaparens poiciel KBaTH(hUKaIHONIION KaTeropuy



COJEP)KAHUE

1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI JUCIIMITJIMHBI 4
2. CTPYKTYPA U COJIEPXKAHME YUEBHOU JUCHUTIINHBI S)
3. YCJIOBUS PEAJIU3ALIAM ITPOTPAMMBI YUEBHOM JUCIUATIIVHEI 9

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU JUCHUIUIMHBI 11



1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI JIJUCIATLIINHBI
MATEPHUAJIOBEJAEHUE
1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl
PaGouas mnporpamMma JUCHMIUIMHBI SIBJSIETCS COCTaBHOM  4acThl0  MPOrpaMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CIIO) nmo cnenmansHoctr 12.02.01 «ABuanmonHeie mpuOOpPHI

U KOMIIJIICKCBI».

1.2. Mecto aucuuniaunnsl B crpykrype OII CIIO
Juctummaa «MatepuanoBeqeHue» SBISETCS TUCIHUILUIMHON 001menpodecCuoHaIbHOTO

[IUKJIA.

1.3. InanupyemMsble pe3yJbTaThbl OCBOCHHS TUCIIUIIIHHbI

Kon I1K,
OK YMmenus 3HaHusA
OK I, — OIpeeysITh CBOWCTBA U — BHUJbl MEXaHHUYECKOW, XUMHUECKOU U
OK 2, KJ1accu(UIUpPOBaTh TEPMUYECKON 00paObOTKU METAJIJIOB U
OK 5, KOHCTPYKLIMOHHBIE MaTePHAIIbI; CILJIaBOB;
OK 9, — OIpEAeysITh TBEPIOCTh — 3aKOHOMEPHOCTH IPOIIECCOB
1K 1.2, MaTepHaJloB; KPUCTAIIU3ALMH U
1K 2.1 — OMpEAeISTh PEKUMBI OTKHTA, CTPYKTYPOOOpPa30BaHUs METAIIJIOB U
3aKaJIKW M OTITYCKa CTallu; CILIABOB,
— moJa0upaTh KOHCTPYKIIMOHHBIC — KIaccu(UKanuio, OCHOBHBIC BUJIBI,
MaTepHraIbl [0 UX HAa3HAYECHHIO MapKHPOBKY, 00JIaCTh MTPUMEHEHHS U
1 YCJIOBUSIM SKCILTyaTallHu; BUIbI 00paOOTKU KOHCTPYKIIMOHHBIX
— moadupaTh cnocoObl U PEXKUMBI MaTCpHajos,
00pabOTKH METAJIIOB JUIs — METObI U3MEPEHHsI TaPaMETPOB U
W3TOTOBIICHUS Pa3TMYHBIX OIpeieNIeHUs] CBOMCTB MaTepUaJIOB;
JeTaneu. — 0COOEHHOCTH CTPOEHUS METAJIOB U
CILIaBOB;
— OCHOBHBIE CBEJICHHs O Ha3HAYECHUU U
CBOMCTBaX METAJUIOB U CIUIABOB,
TEXHOJIOTHUS MX TIPOU3BOCTBA;
— OCHOBHBIE CBEJICHHS O
KOMITO3UITMOHHBIX MAaTEPUAIIOB;
— CYUIHOCTb T€XHOJIOTHYECKHUX
MPOIIECCOB JIUThS, CBAPKH,
00pabOTKM METAJIOB JJaBJICHUEM U
pe3aHueM.




2. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Buj yueOHoi padoThI O0bem yacoB

O0beM TMCHUIIIHHBI 88
O0beM yueOHBIX 3aHATHH 63
B TOM YHCIIE:

TEOPETHYECKOE 00yUCHUE 47

712a00paTOpHBIE U NPAKTUYECKUE 3aHATHS 16
CamocrosiTeibHas1 yueOHas padoTa 13
KoncyabTanum 4
IIpomeskyTouHasi arTecTanus B popme 3k3aMeHa B 4 ceMecTpe 8

[lpakTuyeckas MOArOTOBKAa IpU peaau3alMd JUCHMIUIMHBI OpPraHU3yeTCs IyTeM
IIPOBEJCHUS NPAKTUUECKUX 3aHATUN U (WIn) J1abopaTOpHBIX pabOT U MHBIX aHAJIOTMYHBIX BHUJOB
y4eOHOI IeITeNFHOCTH, MTPETyCMaTPUBAIOIINX YIaCTHE 00YJAIOIINXCS B BBITOJHEHHH OTEIBHBIX

JJICMCHTOB pa60T, CBA3aHHBIX C 6ynymep“1 HpO(l)CCCHOHaHbHOﬁ ACATCIIBHOCTBIO.



2.2. TemaTnueckuii miiaH u cogepxanne rucuunanabl MATEPUAJIOBE/IEHUE

HaumeHnoBanue Copaep:xanue yueOHOro MaTepuaa U (POPMbI OPraHU3ANNH I TeIHHOCTH 00yYaI0IIHXCH O0beM, akaa. u/ B Koasbt
pa3iaesioB U TeM TOM 4uciie B (popme KOMIIeTEeHI U U
NPaKTHYECKOH JIMYHOCTHBIX
NMOArOTOBKH, aKaJl. pe3yJabTaToB,
q ¢popmupoBanuio
KOTOPBIX
€Inoco6CcTBYeT
3JIeMEHT
MPOrpaMMbl
1 2 3 4
Pa3znen 1. ®u3nko-XuMHYecKHe 3aKOHOMepHOCTH (OPMHPOBAaHHS CTPYKTYPbI METAJLIOB. 56/8
Tema 1.1. Beenenue Copep:xaHue yueOHOI0 MaTepHuaJa 8 OK 1,0K2,0KS5,
1. 3nauenue u copepkaHue TUCHUILUINHBI «MaTepHuaaoBeeHNe), HOBEHIINE TOCTIKEHUS U EPCIEKTUBEI 8 OK 9,IIK 1.2, TIK
pa3BUTH B 00J1aCTH MaTepHaAJIOBEICHHSL. 2.1
2. MeTabl, 0cOOEHHOCTH aTOMHO-KPHCTAJUIMYECKOTO cTpoeHHss. OCHOBHBIE TUITBI KPHCTAJUTMUECKHX
pemreTok. [ToHsATHE 00 H30TPOIMH ¥ AaHU3OTPOIIHUHU. AJITOTPOIHS W MOIMMOpP(HBIEC IPEBPAIICHHS.
MarnuTtHble npeBpameHns. CTpoeHHe pealbHBIX METaJUIOB.
CamocrosiTejibHAasi padoTa 00y4alOUIUXCs -
Tema 1.2. Coaep:xkanue yueOHOro MaTepuaJia 6 OK1,0K 2, OK 5,
Kpucrannuszanus 1. MexaHn3M ¥ 3aKOHOMEPHOCTH KPUCTAILTM3AINH MeTaJUIoB. Vi3MeHeHne cBOOOTHOI SHEpPruH B 6 OK9,IIK 1.2, TIK
MeTaiuioB. MeToabl 3aBHCUMOCTH OT TEMIIEPATYPHL. Y CIIOBHS MOIYYEHUSI MEIKO3EPHUCTOH CTPYyKTypbl. CTpoeHHe 2.1
HCCIICIOBAHUS METAJUIMIECKOTO CIUTKA. METOIbI NCCIICIOBAHMS METAJUIOB: CTPYKTYpHbIE U (hnzndeckue. OnpeneneHue
METaJUIOB. XAMHYECKOTO cocTaBa. M3ydueHune cTpykTypsl. Du3ndeckue MeTOIbI UCCIICOBAHMS: TEPMUICCKUH aHAIN3,
JUJIATOMETPUYECKUN METOJI, MarHUTHBIN aHaJIN3.
CamocTosiTe1bHasi padoTa 00y4Yarouuxcs -
Tema 1.3. Coaep:xkaHue y4e0OHOT0 MaTepuaia 8 OK1,0K2,0KS5,
O6mas Teopust 1. [TonsTre o craBax U MeToJax uX mosxydeHus. OCHOBHBIE TIOHATHS TEOPUH CIIaBOB. OCOOCHHOCTH 8 OK 9, IIK 1.2, I[IK
crutaBoB. CTpoeHue, CTpOEHHMSI, KPUCTAIUIN3AIMY M CBOMCTB CIUIABOB: MEXAaHUYECKUX CMECEH, TBEP/IbIX PACTBOPOB, XUMHUYECKUX 2.1
KPUCTAJUTU3AIMS U coeauHenuit. Knaccugukaius TBep/pIX pacTBOPOB.
CBOWCTBA CILIABOB. 2. Kpucrayumzanus criiaBoB. E€ 3akoHoMepHocTH. [lepekpucranin3aius B TBEPIOM COCTOSIHUH.
Huarpamma JuarpamMmBbl COCTOSHUSL. JlnarpaMMBl COCTOSTHHS ABYXKOMITOHEHTHBIX CIIaBOB. CBS3b MEXy CBOWCTBAMH
COCTOsIHUA. CIIJTABOB ¥ TUIIOM JMarpamMmbl COCTOSIHHUS.
CamocTosiTe1bHasi padoTa 00y4Yarouuxcs -
Tema 1.4. Coaep:xkaHue y4e0OHOT0 MaTepuasa 12 OK1,0K2,0KS5,
Harpy3ku, 1. lebopmannu u HanpspkeHus. Pusndgeckas mpupoaa nepopmanuu Metamwios. [Ipupoaa mmactuaeckoi 8 OK 9,IIK 1.2, TIK
HanpsDKCHUS U nedopMaru. JIuciokannoHHBIA MEXaHU3M IIacTHIecKoi nedopmanmu. PazpymieHne MeTamios: 2.1
nedopmanum. XPYIIKOE, BA3KOE, TPAHCKPHCTAJUTUTHOE.




MexaHuueckue 2. MexaHn4eckue CBOHWCTBA (IIPOYHOCTH, YIIPYTOCTh, BA3KOCTb, TBEPAOCTh, YCTAIOCTHAS IIPOYHOCTD) U
CBOHCTBA. CHoCO0ObI ONPEETICHNUS HX KOJIMUECTBCHHBIX XapAKTEPUCTHK.

B ToM unciie NPpAaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4

1. ITpakTHyeckoe 3ansitue 1. OnpeneneHus TBEPIOCTH METAILIOB Pa3IMYHBIMU METOIAMH: IO 4

Bpunenio, PokBemty, Bukkepcy u llopy, pemenue 3aaad.

CamocTosiTe1bHasi padoTa 00yYaloUuXCsl -
Tema 1.5. Copep:xaHue y4edOHOro MaTepuaJia 8 OK1,0K2,0KS5,
TeXHOJIOTHYECKHUE 1. TexHONMOTMYIECKHME CBOUCTBA: JINTEHHBIE, CIIOCOOHOCTH METAIIa K 00paboTKe JaBICHHEM, 8 OK 9, 1IK 1.2, T[IK
9KCIITyaTal[IOHHBIC CBapUBAaEMOCTb, CIIOCOOHOCTH K 00pabOTKe pe3aHneM. DKCILUTyaTallMOHHbIE CBOHCTBA: H3HOCOCTOHKOCTD, 2.1
CBOHCTBA. KOPPO3HOHHAS CTOHKOCTb, )KaPOCTOHKOCTb, )KapOIPOYHOCTb, XJIa0CTOHKOCTh, aHTU( PUKIIHOHHBIE

cBolicTBa. KoHCTpyKIIMOHHAsI IPOYHOCTh MaTEPHAIIOB.

2. BimstHne mtactTuieckoit feopMariuy Ha CTpYKTYpy M CBOWCTBA MeTajula: HakiIen. BiausHue HarpeBa Ha

CTPYKTYpPY M CBOMCTBa JIe)OpMHUPOBAHHOTO METAJLIA: BO3BPAT M PEKPUCTAIIH3ALIHSL.

CamocrosiTesibHAs padoTa 00y4aouuxcs -

1. Bnusiaue rutacTudeckoit qeopManny Ha CTPYKTYPY M CBOMCTBA METaJlIa: HaKJIeN. BimsHue Harpesa Ha

CTPYKTYpPY M CBOMCTBa JIe)OPMHUPOBAHHOTO METAJLIA: BO3BPAT M PEKPHUCTAIITH3ALIHUSL.

CaMocTosiTe1bHast padoTa 00y4YaroLuxcst -
Tema 1.6. Coaep:xkanue yueOHOT0 MaTepuasia 14 OK1,0K2,0KS5,
XKenesoyrnepoaucteie | 1. JluarpaMma COCTOSHHUS KeJ1e30 — eMeHTHUT. CTPYKTYPBI KENe30yTIIePOAUCTHIX CIUIAaBOB. KOMITOHEHTHI 10 OK 9,IIK 1.2, TIK
cruiassl. JluarpaMma 1 ¢a3sl )KeIe30yTIePOqUCTHIX CIIaBOB. [Iporiecchl mpH CTPyKTYpooOpa30BaHUH KeJIe30yTICPOIUCTHIX 2.1
COCTOSTHHUSI JKEJIE30 — criaBoB. JKene30yriiepoiucThie CIUIABbl: CTAIU U YyTYHBI.
yTJIEpOL. 2. Kpucrajumzanus CIijIaBOB CUCTEMBI xKelie30-yriaepoa. da3el auarpammel xkese3o-yriepoa. dasopbie

nepexobl.

B ToM unciie npaKTHYECKHX U Ja00PaTOPHBIX 3aHATHIT

1. lIpakTHyeckoe 3ansiTue 2. MccieioBanue 1uarpaMMbl COCTOSHHS JKEJIe30-1IEMEHTHUT. 4

CamMocTosiTe1bHast padoTa 00y4YalouuXCs -
Pa3gen 2. MatepuaJjibl, NpuMeHsieMble B MAIIHHOCTPOCHHUH U CIOCOOLI HX 00padoTKH. 38/6
Tema 2.1. Coaep:xkaHue y4e0OHOT0 MaTepuaia 18 OK1,0K2,0KS5,
Cramn. 1. BiusiHue yriepoaa u mpuMecei Ha CBoWcTBa cranell. HasHaueHue Jernpyromunx JIeMeHTOB. 12 OK9,IIK 1.2, IIK
Knaccudukanms n Pacnipenenenue jerupyrommx 3j1eMeHToB B craiu. Kiiaccudukanuys 1 MapKUpoBKa craiei. 2.1
MapkupoBka cranei u | Knaccudukanus craneid. MapkupoBka cTajei.
MHCTPYMEHTAJIbHBIX 2. YrinepoaucThle CTajan OOBIKHOBEHHOTO KadecTBa. KauecTBEHHBIE YIIIepOAHUCTHIE CTANIH.
MaTepHaJIoB. KauecTBeHHbIE U BEICOKOKAUECTBEHHBIE JIETHPOBAaHHbIE CTAIH. JIernpoBaHHBIE KOHCTPYKIIMOHHBIE CTaJIH.

3. Koncrpyknuonnsie crany. Knaccnpukanns KOHCTPYKIMOHHBIX CTaled. YTIIepOIUCThIE CTaIIH.

BricokonpoyHble, Mpy>KUHHBIE, ITAPUKOIIOIIINITHUKOBbIE, H3HOCOCTOWKHE U aBTOMATHBIE CTalIH.

Koppo3noHHOCTOHKME CTaIN U CIIJIaBhI.

B ToM unc/ie IPAKTHYECKHUX U J1a00pPATOPHBIX 3aHATHI 6

1. IpakTuyeckoe 3ansiTue 3. OcyniecTBiIeHNE KIIaCCUPHUKALMKA 1 MApKUPOBKA YTIIIEPOJUCTHIX U 4

JICTUPOBAHHBIX crajeit mo XUMHUYCCKOMY COCTABY, HA3HAYCHHNIO U KAYCCTBY.




2. [IpakTnyeckoe 3aHaTHE 4. BEIOOP KOHCTPYKIIMOHHOTO MaTepUalia TI0 OCHOBHBIM CBOWCTBAM, UCXOIS
13 3a/1aHHBIX yCJIOBUIL.

CamocTosiTe1bHAsI padoTa 00y4YaloLuXcsl

Tema 2.2. Copep:xaHue y4ed0HOTro MaTepuaja 4 OK1,0K2,0KS5,
Uyrynel [IuarpamMa | 1. Knaccudukanust 4yryHoB. Jluarpamma coctostHust xesne3o — rpadut. [Iporecc rpaduruzanuu. 4 OK9,IIK 1.2, IIK
COCTOSIHHUS JKENE30 — Ctpoenue, cBOWCTBa, Kiaccu(UKanusI 1 MApKUPOBKA CEPHIX YyI'yHOB. BimsiHIe cocTaBa yyryHa Ha 2.1
rpa¢ur. Ctpoenne, mporiecc rpadurnzamun. Biusane rpaduta Ha MEXaHHMYECKIE CBOMCTBA OTIIMBOK. [ToJoXuTEIbHEIC
CBONCTBA, cTopoHsI Hanmuaus rpadura. Ceprlii 9yryH. BEICOKOIIPOYHBIN YyTYH € IMAPOBUIHBIM TPapUTOM.
KIaccu(UKaIUI 1 KoBknit uyryn. OTGeneHHbIe U APYTHE TyTYHBI.
MapKUpOBKa CamocrosiTesibHast padoTa 00y4arOUIUXCH -
YYT'YHOB.
Tema 2.3. Coaep:xkanue yueOHOr0 MaTepuasia 8 OK1,0K2,0KS5,
Bunas! Tepmuueckoi 1. Buap! Tepmuyeckoil 00pab0TKM METaJUIOB: OTHKHUT, 3aKalika, oTinyck. [IpeBpaienus, mpoTekaromue B 8 OK 9,IIK 1.2, TIK
00pabOTKH METAIIOB. | CTPYKTYpPE CTAIM IIPU HArPEBE U OXJIaXAeHUH. MeXaHH3M OCHOBHBIX IpeBpaiieHuii. [IpeBparuenue 2.1
nepyuTa B aycTeHUT. [IpeBpaiiieHre aycTeHuTa B EPIUT MPU MEATICHHOM OXJIKIEHUH. 3aKOHOMEPHOCTH
npeBpaieHus. [IpomexyTouHoe npeBpaiieHue.
2. [IpeBpaliieHie ayCTeHHTa B MAPTSHCHUT IIPH BBICOKUX CKOPOCTSIX oXJiaskaeHus. [IpeBpaiienue
MapTeHCHTa B epyuT. TeXHOJOrn4ecKre BO3MOKHOCTH U OCOOCHHOCTH OT)KUTa, HOPMAJIN3allMH, 3aKaJIKK
n otrycka. OTxur 1 HopManm3zanus. HazHauenune n pesxxuMbl. OTxur nepBoro poja. TexHoIornieckue
0COOCHHOCTH ¥ BO3MOXKHOCTH 3aKJIKM M OTIycKa. 3akanka. CriocoOsl 3akanku. Otmyck. OTimyckHas
XPYIKOCTb.
CamocrosiTejibHAasi padoTa 00y4alOUIUXCs -
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaJia 4 OK1,0K2,0KS5,
LIBeTHBIC METAJLIBI K 1. Menp u ee craBsl. Tutas u ero crmaBel. O0NacTH IPUMEHEHHS TUTAHOBBIX CIUIABOB. AJTFOMUHUI U €To 4 OK9,IIK 1.2, IIK
CILIABBI HA MX OCHOBE. | CIIIaBbl. AJIIOMMHHUEBBIE CIUIABEL. JleopMupyemble CIUIaBbl, HE YIPOUHsIEMbIe TEPMUUECKON 00pabOTKOIA. 2.1
HedhopmupyeMble CIUIaBbl, YIPOUYHSIEMbIe TEpMUIECKOH 00pab0TKOH. JInTeitHbIe amfoMUHIEBbIE CIITIABHI.
Marnwuii u ero cruiasl. JledhopMupyeMbie MarHueBsIe CIIaBsl. JINTeliHbIe MarHUeBbIE CIUIaBEL. Meh 1 ee
ciuiaBsl. JlaryHu. BpoH3sl.
CamocTosiTe1bHasi padoTa 00y4Yarouuxcs -
Tema 2.5. Coaep:xkanue y4e0HOT0 MaTepuasia 4 OK1,0K2,0KS5,
Komno3sunuoHHele 1. Komno3umonHbIe MaTepransl. MaTtepuaisl TOpOIIKOBONW MeTauTypruu. [lopucTeie moponkoBsie 4 OK 9, IIK 1.2, TIK
MaTepHabl. MaTepuainsl. [Ipoune mopucteie n3naenus. KoHCTpyKIMOHHBIE TOPOIIKOBEIE MaTepHraibl. CIieueHHbIE 2.1
OBCTHBIC MCTAJIJIbI. 3HeKTpOTeXHI/I‘ICCKI/IC IMOPOIIKOBBIC MaTCPHUAJIBI. .MaruutHsbie TIMOPOIIKOBBIC
MaTepHaibl.
CamocrosiTesbHAs1 paboTa 00y4arommxcst 13
Koncyabranus 4
IMpomexyTouHasi aTTecTanusi (3K3aMeH) 8
Bceero: 88




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI IMCHUTTJIMHBI
3.1. MatepuajibHO-TEXHHYECKOE O0ecrieueHne
I[JISI pcam3anuu nporpammbl AUCHUIIIMHBI NPCAYCMOTPCHBI CICAYIOIINC CICHUAJIbHBIC
MOMEIIEHUS: KaOMHET TEXHUYECKONH MEXaHUKH U MaTepuaioBeICHUS.
OcHamenue y4eOHbIX KaOMHETOB M JIaOOpaTOpHil YCTaHOBJIEHO B COOTBETCTBUU C

npoTokosioM Meroandeckoro coBetra dakynbrera Ne 8 ot 19.06.2024 r.

3.2. UudopmanmnonHoe odecrieyeHne peajan3aluu NporpaMmmbl
[lepeyeHp MCHONB3yeMBIX Y4YEOHBIX H3JaHHM, VHTEpHET-pecypcoB, IOMOIHUTEIHLHON

JIUTEpaTyphl

OcHOBHbIE HCTOYHHKH

1 T'nyxos, B.II. TexHonorus KOHCTPYKIIMOHHBIX MaTepuaioB : yaeoHoe nocodue / B.I1.
['myxos, B.JI. Tumodees, B.b. ®&nopos, A.A. CetnoB ; moj obmr. pex. B.JL.
Tumodeena. - 3-e uza., ucnp. u gon. - Mocksa : UHOPA-M, 2020. - 272 ¢. — (Cpennee
npodeccuonabHoe oopazopanue). - ISBN 978-5-16-015263-9. - TekcT : 3JIeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1021172

2 OBumHHUKOB, B. B. MexaHu4eckue UCIIBITAHNS: METaJIbI, CBAPHBIC COCTUHEHUS,
nokpeITus : yaueoHuk / B.B. OBunnnukos, M.A. I'ypeeBa. — Mocksa : DOPYM :
NH®PA-M, 2022. — 272 c. — (IIpodeccuonanpHoe oopazoanue). - ISBN 978-5-8199-
0619-4. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1778876

3 UYepemaxun, A. A. MarepuanoBenenue : yueOnuk / A. A. Uepemaxua. — Mocksa :
KYPC : UH®PA-M, 2022. — 336 c. — (Cpeanee npodeccuoHaibHoe 00pa3oBaHue). -
ISBN 978-5-906923-18-9. - Tekcr : anexTpoHHsbIi. - URL:
https://znanium.com/catalog/product/1865718

4 Yepenaxuh, A. A. OcHOBbI MaTepuanoBeneHus : yueOHuk / A.A. YUepenaxuH. — MockBa
: KYPC : UIHOPA-M, 2022. — 240 c. — (Cpennee npodeccrnoHaabHOe 00pa3oBaHue). -
ISBN 978-5-906923-12-7. - Tekcr : anexTpoHHbIH. - URL:
https://znanium.com/catalog/product/1725080

JlonmoTHUTEIbHbIE HCTOYHHKH
1 Cupotkun, O. C. OcHOBBI cCOBpeMeHHOro MarepuaioBeaeHus : yueonuk / O.C.
CupotkuH. — Mocksa : UTHOPA-M, 2020. — 364 c. + Jlon. MaTepuaisl [ DK TPOHHBIH
pecypc]. — (Cpennee npodeccronanpHoe odpa3oBanue). - ISBN 978-5-16-014909-7. -

Tekcrt : anextponHsIit. - URL: https://znanium.com/catalog/product/1010665

JJIEKTPOHHBIE pecypchbl



1 Texskcnept: 2AEKTPOHHBIN (DOH HOPMATHBHO-TEXHUYECKON 1 HOPMATHBHO-TIPABOBOM

uHpopmanuu [ DneKTpoHHbIH pecype]. — Pesxxum goctyna: https://entd.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUITJIMHbI

Pe3ysibTaThl 00y4eHUs!

Kpurtepnu ouesnkun

(DOI)MI)I U METOAbI OLICHKH

3HaHUA:

BHUIbI MCXaHUYECKOM,
XUMHUYECKOW U TEPMUYECKON
00pabOTKK METAJIOB U
CILIABOB;

3aKOHOMEPHOCTH IPOIIECCOB
KPHUCTaJUTU3AINH U
CTPYKTYPOOOpa30BaHUA
METAJUIOB U CIIJIABOB;
KI1acCH(UKAITUIO, OCHOBHBIE
BHJIbI, MAPKUPOBKY, 00JIACTH
MIPUMCHCHUS U BHUJIBI
00paboTKH
KOHCTPYKIIMOHHBIX
MaTepHasos,

METO/IbI U3MEPEHUS
apaMeTPOB U OIPEICIICHIS
CBOWCTB MaTepHaioB;
0COOCHHOCTH CTPOCHHS
METAJUIOB U CILJIABOB;
OCHOBHBIE CBEJIEHUS O
Ha3HAUYCHUM U CBOMCTBAX
METAJUIOB U CILJIABOB,
TEXHOJIOTHS UX
MIPOU3BOJICTBA;

OCHOBHBIE CBEJICHUS O
KOMITO3HITHOHHBIX
MaTepHaJIoB;

CYITHOCTH TEXHOJIOTHIECKUX
MIPOIIECCOB JTUTHS, CBAPKH,
00pabOTKK METaJIIOB
JTABIICHIEM U pe3aHHEM.

YMenust:

OTIpENIeIATh CBOUCTBA U
KJIacCU(UIPOBATH
KOHCTPYKIIMOHHBIC
MaTepHaIbL;

OTPEIENATh TBEPAOCTh
MaTepHaos,

OTIPENICIATh PEKUMBI OT)KUTA,
3aKaJIK! ¥ OTITyCKa CTalIy,
oI0NpaTh
KOHCTPYKIIOHHBIC
MaTepHabl 0 UX
HA3HAYCHUIO U YCIOBHSIM
9KCILTyaTaluu,

moI0MpaTh CIOCOOBI U
PEeXHUMBI 00pabOTKH
METaJIOB JIJISl U3TOTOBJICHUS
pa3IMYHBIX JIeTaJel.

«OTIn4HO» - TCOPCTUYECKOC

Kypca
MTOJTHOCTBIO, 0e3 MpoOenoB, yMEHUs

COICPIKaHNE OCBOCHO

c(OpPMHPOBAHEIL, BCE
IIPEAyCMOTPEHHBIE MPOrpaMMOi
yueOHBIC  3aJaHHMsi  BBINIOJIHEHBI,
Ka4eCTBO HX BBIMOJHEHUS OLIEHEHO
BBICOKO.

«Xopoio» - TEOPETUYECKOE
cofiepKaHue Kypca OCBOEHO
MOJIHOCTBIO, 6e3 po6esoB,

HEKOTOpbIe yMEHHS c(HOPMHPOBAHBI

HEJIOCTaTOYHO, BCE
IIPeAyCMOTPEHHBIE POrpaMMOi
yueOHBIC  3aJaHHs  BBINIOJHEHBI,
HEKOTOpbIC BUJIBI 3aJaHuH

BBIIIOJIHEHBI C OIIHOKAMH.

«Y IOBIIETBOPHUTEIHHO -
TEOPETHYECKOE COJEpKaHUE Kypca
OCBOGHO YacTUYHO, HO MpoOesbl He
HOCAT CYIIECTBEHHOTO Xapakrepa,
HEoOXOAUMBIE YMEHHs paboTsl ¢
OCBOCHHBIM MaTEpHUaJIOM B OCHOBHOM
c(OpPMHPOBAHEI, 0OJIBIIMHCTBO
HpeAyCMOTPEHHBIX nporpammoit

o0y4yeHus y4eOHBIX 3alaHui

BBITIOJIHCHO, HEKOTOPHIE us3
BBITNTIOJIHCHHBIX 3aI[aHHﬁ coaepxkar

OLIUOKH.

«HeynoBieTBOPUTEIILHO -
TEOPETUYECKOE COJEPKAHUE Kypca HE
OCBOEHO, HEOOXOJIMMbIE yYMEHHsS He
c(opMHUpOBaHEI, BBINOJIHEHHBIE
ydeOHbIe 3aJaHus coJepkaT rpyoOble

OIIIHMOKH.

3HaHuA:

OKCIICPTHAsA OLICHKa

BBIITOJIHEHUS IPAKTUYECKUX
3aaHuMH.

[IpomerxyTouHas aTTecTalus.

YMenus:

OKCTIEPTHAs OLICHKA

BBITIOTHEHUSI TPAKTHICCKUX
3aJaHUMN.

HpOMe)KyTO‘IHaH aTTcCTalus.
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