HEKOMMEPYECKOE AKKPEJJUTOBAHHOE YACTHOE
IMPOPECCHOHAJIBHOE OBPA30BATEJIBHOE YUYPEKJIEHUE
«HEBUHHOMBICCKHUM DKOHOMHUKO-IIPABOBOM TEXHUKYM>»

PABOYASI TIPOTPAMMA YYEBHOM JJUCIHUIIJINHBI
OI1.04 MaTtepuaJjioBeieHue

JJISA CIIEHHUAJIBHOCTMA 25.02.08 Dkcniryatanusi 0eClIMJIOTHBIX ABHAIIMOHHBIX
cUCTEM

IIpodusb MOATOTOBKHU: TEXHOJOTMYECKHUH

['ox HaGopa 2026

Hesunnomeicck, 2026

OOKYMEHT MNMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

CepTudmkat: 025E53B90052B383BE46EEE76A155ECB7A
Bnageneu: BAEBA HOJINA AHOPEEBHA
[evictButeneH: ¢ 08.09.2025 o 08.12.2026




OJOBPEHA YTBEPXIAIO

Ha 3aceflaHuu KadeIphol 3amecTuTenb JUPEKTOpa Mo yueOHO-
TexHU4YeCKUX JUCHUTLIVH. METOAUYECKOM paboTe
IIpoToxom Ne 11 [Ipotokous Ne 11
oT «05» urons 2026r. oT «08» uronst 2026r
3aBenytomas kadenpoi N.I1. MucTtiokoBa
M.H. Ponnna MHOJIHUCH D.1.0.
TIOATHKCH ®.1.0.

Pabouas nporpamma yuebnoi aucuuminnabl OI1.04 MatepuanoBenenue paspaboTana
Ha ocHOBe DeiepaabHOr0 rocy1apCTBEHHOIO 00Pa30BaTEIbHOIO CTaHIapTa CPEIHETO
npodeccuonanbHoro obpaszoBanus, [Ipuka3 MunuctepcTBa oOpa3oBaHUS M HAyKu
Poccuniickoit ®@enepaunn ot 17.05.2012 r. Ne 413, yTBEepkKACHHOIO NPUKA30M
MunucrepcrBa npocsemienuss PO or 9 suBaps 2023 r. N 2 "OO yTBepkIeHUU
denepanbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHJIApTa  CPEIHETro
npodeccroHaabHOro oOpaszoBaHus 1o crnenuanbHOocTH 25.02.08 DxkcrumyaTtarus
OCCIUWIOTHBIX aBHAIMOHHBIX cucteM' (3apeructpupoBaHo B MuHniocte Poccum 13
deBpans 20231, Ne 72345)

PexomennoBana mnemarormdeckuM coeToM, mpotokoi Ne 11 or 08.06.2026 .
HexoMmmepueckoro aKKpEJIUTOBAHHOTO YaCTHOI'O po(dheCcCHOHATBLHOTO
00pa3oBaTeILHOTO YUPESHKICHUS «HeBuHHOMBICCKUI HKOHOMMKO-TIPaBOBOM
TEXHUKYM»

Opranuzanus — pazpadoruuk: HAY T1OY «HeBMHHOMBICCKHIT 9KOHOMHUKO-TIPABOBOM
TEXHUKYM»

Pazpabotuuk: , npenogasatens, HAYU IIOY «HOIIT»

Penensenr: npenoaaBarens, HAU IIOY «HIIIT»




COJIEP)KAHUE

ITACIIOPT PABOYEH MPOT'PAMMBbI YYEBHOM
JUCIIUTIINHBI

CTPYKTYPA U COJIEP’)KAHUE YUYEFHOH
JUCIIUTIINHBI

YCJIOBUS PEAJINBAIIMU PABOYEN
MPOI'PAMMBI YYEBHOM JUCIIUTIIMHBI
KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB
OCBOEHUS YYEFHOM JUCIIUTIINHBI

Crp.

13

15



1. HACIIOPT PABOYEH MPOI'PAMMBbI YYEBHON JUCHUTIIUHBI
OI1.04 MaTtepuasoBeaeHue

1.1. O6n1acTb npuMeHeHns padoveil MporpaMmbl

PabGouas mnporpamMma y4yeOHOW MAMCUMIUIMHBI SIBJISETCSA YacTbhl0 MPOTrPamMMBbI
noAroToBkU  crnenuanuctoB  cpennero 3BeHa (IIIICC3), paspabotanHoil B
COOTBETCTBUM C (penepaibHbIM TOCYIapCTBEHHBIM 0O0pPa30BaTENIbHBIM CTAHIAPTOM
cpeaHero mnpodeccuoHalibHOrO  oOpa3oBaHus 1o  cnenuainbHocTH  25.02.08
JdKcmiIyaTauus O0ecnMJI0THBIX ABHAIMOHHBIX cHcTeM 0a30BOM MOJITOTOBKHU
yKpymHeHHOH rpynmnbl crienuanbHocTed 25.00.00 ApoHaBuranms U dKCIJIyaTaUsA
AaBHALIMOHHON M PAKETHO-KOCMHMYECKON TeXHUKHU.

1.2. MecTo TMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHENHAJINCTOB
CpeHero 3BeHa: SIBJSETCS AUCLUIIIMHON MPO(ECCHOHATIBHOTO LUKJIA.

1.3. Hean m 3amauyu AUCHUIVIMHBI — TpeOOBaHHWsI K pe3yJabTaTaM OCBOEHMHSI
AUCIHUNJIMHBI:

[Iporecc m3ydeHus: AUCHUILIIMHBI HAMpaBieH Ha (POPMHUPOBAHHUE DJIEMEHTOB
ciaenyromux komnereHud B cootBeTcTBuU ¢ ®I'OC CIIO u IIICC3 no ngaHHOMY
HAIPABJICHUIO TIOJITOTOBKH.

BrinmycKkHUK, OCBOMBIIMI 00pa30BaTeIbHYIO MPOTpaMMy, ITOJDKEH 00J1a1aTh
CIeAYIOIMMUMHU 00IMMHU KoMiieTeHIusIMHE (nanee - OK):

OK 01. BriOupats criocoObI perieHus 3aaa4 npodhecCuoOHaANbHON IS TEIbHOCTH,
NPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTAM;

OK 02. Hcnosnb3oBaThb COBPEMEHHBIE CpEJACTBAa IIOMCKA, aHAIW3a W
UHTEpIpeTanuu WHPopMalui, U UHPOPMAIIMOHHBIE TEXHOJOTUU JIJISi BBITOJHEHHS
3a/1a4y mpodeccuoHaIbHOM NeATeIbHOCTH;

OK 03. IlmanupoBaTh U peaJu30BBIBATh COOCTBEHHOE MPO(GECCHOHATBHOS H
JUYHOCTHOE Pa3BUTHUE, MPEANPUHUMATEIBCKYIO NEATEILHOCTh B MPOGeCcCHOHAIBHON
cdepe, UCTIOIH30BATh 3HAHUS T10 MPABOBOM M (PMHAHCOBOM IPAaMOTHOCTH B Pa3TUYHBIX
KU3HEHHBIX CUTYaIIMSIX;

OK 04. 3dbdexTuBHO B3aUMOICHCTBOBATH U pabOTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiasiTh yCTHYIO U MHCbMEHHYIO KOMMYHHUKALMIO Ha
rocyIapcTBEHHOM si3bike Poccuiickoit denmeparuu ¢ y4eToM OCOOEHHOCTEH
COIIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpY>Karouien cpenbl,
pecypcocOepexeHnio, MNPUMEHSATh 3HaHUS 00 W3MEHEHHWM KIMMaTa, MPUHIIUIIBI
OepeKITMBOTO MPOU3BOACTBA, Y(PHEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSX;

OK 09. [TIlonb3oBatbecst ~ mpodecCUOHANBbHOW  JOKYMEHTauuen  Ha
rOCYJapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

BoinyckHUK, OCBOMBIIMI 00pa30oBaTEIbHYIO MPOrpamMMmy, JOJKEH 00J1a1aTh



npodeccruoHanbHbIMU KoMneTeHuusaMH (fanee - 11K):

1. nMcTaHIMOHHOE NUJIOTUPOBAHUE OECIMIIOTHBIX BO3AYUIHBIX CY/I0B
CaMOJIETHOTO THMA:

IIK 1.5. Bectu yder cpoka ciykObl, HapaOOTKu OOBEKTOB SKCIUTyaTalluH,
MPUYMH OTKA30B, HEUCIIPABHOCTEN U MOBPEKACHUIN OECITUIOTHBIX BO3YIIHBIX CYy/I0B
CaMOJIETHOTO THIIA.

2. JWCTAaHLIMOHHOE NWIOTUPOBAaHUE OECHWIOTHBIX BO3AYIIHBIX CYJOB
BEPTOJIETHOTO THIA!

IIK 2.5. Bectu y4der cpoka ciykObl, HapaOOTKH OOBEKTOB SKCIUTyaTalluH,
OPUYMH OTKa30B, HEUCIPABHOCTEN U MOBPEKACHUIM OECITMIIOTHBIX BO3AYIIHBIX CY/IOB
BEPTOJIETHOTO THIIA.

3. JUCTaHIIMOHHOE MUJIOTUPOBAaHUE OECHWJIOTHBIX BO3AYLIHBIX CYAOB
CMEIIaHHOTO THUIIA:

IIK 3.5. Bectu yder cpoka ciykObl, HapaOOTKU OOBEKTOB SKCIUTyaTalluH,
IPUYUH OTKa30B, HEUCIPABHOCTEN U MOBPEXKACHUIM OCCITMIIOTHBIX BO3AYIIHBIX CYJIOB
CMEIIaHHOTO THUIIA.

B pe3ynbrare ocBoeHHS YUeOHON TUCIUILIMHBI 00YYaIOIIUNCS JOJKEH YMETh:

- pacmno3HaBaTh U KJIaCCH(PUIIMPOBATH KOHCTPYKIIMOHHBIC M ChIPHEBHIC
MaTEpHaJIbI 10 BHEITHEMY BUAY, TPOUCXO0KICHHUIO, CBOMCTBAM;

- TIOAOMpaTh MaTEPHAIIBI [0 WX Ha3HAUCHUIO U YCIIOBUSM DKCIUTYaTAIlHH TSI
BBITIOJIHEHUS PaboT;

- BEIOMpATh U pacinpoBbIBATH MAPKU KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

- OTIPEETISITH TBEPIOCTh METAIIIOB,;

- OTIPEICIIATH PEXKUMBI OTKHTA, 3aKATKHU U OTITyCKa CTaIH;

- MOJIOMpPaTh CIIOCOOBI U PEKUMBI 00paOOTKH METAIOB (JIUTHEM, JIaBJIICHHUEM,
CBapKOM, pe3aHHeM U Jp.) IS U3TOTOBIICHUS PA3IMIHBIX JeTalIeh

- pacmo3HaBaTh M KJIacCH(MUIMPOBATH KOHCTPYKIIMOHHBIE W CHIPHEBBIC
MaTepHUaIbl TI0 BHEITHEMY BUIY, IPOUCXOKICHUIO, CBOMCTBAM;

- TIOA0HMpaTh MAaTEPHAIIBI [0 WX HA3HAUCHUIO U YCIIOBHUSAM DKCIUTYaTAIHH TSI
BBITIOJTHECHUS PadoT.

B pesynbprare ocBoeHUs YIeOHOM TUCIUIUIMHBI 00YUYaFOIINICS JOJDKCH 3HATh:

- OCHOBHBIE€ BHJIbl KOHCTPYKUHMOHHBIX U CBIPbEBBIX, METAUIMYECKUX H
HEMETANTMYECKUX MaTepHUaoB;

- KjaccupUKaluio, CBOWCTBA, MAapKUPOBKY © 0OJAcTh MNPUMEHEHUS
KOHCTPYKITMOHHBIX MAaTe€pUajoB, MPUHIUIBI HUX BbIOOpa [ TPUMCHECHHUS B
MIPOU3BOJICTBE;

- OCHOBHBIE CBEJICHHMSI O HAa3HAYEHUU M CBOMCTBAX METAJUIOB U CIUIABOB, O
TE€XHOJIOTUHU WX IPOU3BO/ICTBA;

- 0COOCHHOCTH CTapeHHsI METAIJIOB U UX CIJIABOB, 3aKOHOMEPHOCTH TPOIECCOB
KPUCTAJTU3AIUU U CTPYKTYPOOOPa30BaHMUS;

- BUIbl 00pa0OTKH METAJJIOB U CILJIABOB;

- CYIIHOCTb TEXHOJOTHYECKUX TIPOLIECCOB JIMThS, CBapKH, OOpPabOTKHU
METAJIJIOB JaBJICHUEM U PE3aHUEM,;

- OCHOBBI TEpMOOOPAOOTKH METAIIOB; BUJIbI U3HOCA JIETAJICH U Y3JIOB;

- 0COOEHHOCTHU CTPOCHMSI, HA3HAYEHUS U CBOMCTBA PA3IMUHbBIX TPYIII
HEMETANTMYECKUX MaTepHUaioB;



- CBOMCTBA CMa304YHBIX U a0pa3HBHBIX MaTEPUAJIOB;
- KJTacCU(UKAIMIO U CIOCOOBI MOJYyYEHHUsI KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

1.4. Koau4vecTBo 4acoB, HeOOXOAUMBIX /VISI OCBOeHHUs padoueil mporpamMmbl
AUCIHUNJINHBI:

O6BeM 00pa3oBaTEIBLHOM MPOrpaMMBI — 52 yaca, B TOM YHCIIE:

caMocTosiTesbHas pabota — 14 yacos.

paboTa ¢ npemnojaBaresieM — 38 4acoB, U3 HUX

- nexkuui — 16 yacos,

- mOpakTudeckue u JaboparopHble 3aHsATHA — 20 wacoB, U3 HUX B ¢opme
PAKTUYECKON MOJATOTOBKH — 8 4acoB,

- nud depeHIMpoBaHHbIN 3aueT — 2 yaca



2. CTPYKTYPA U COJAEP KAHUE YYEFHON JUCIHUIIJIMHBI

OI1.04 MaTtepuasioBeeHue

2.1. O6beM y4eOHOM JUCHUIUINHBI U BU/IbI Y4eOHOIi padoThI

Bun yue6HOi paboThl

O0beM B yacax

O0bem 00pa3zoBaTeIbHON NPOrpPaMMBbI 52
B T. U..

BCETO C MpernojaBaTesieM 36
- JIEKIU I 14
- IPaKTUYECKUE U TAOOPATOPHBIEC 3aHATHUS 22
- caMoCTOsITeNIbHAs paboTa 14
[IpomesxyTounast arrectanus (AU PepeHInpOBaHHbIN 3a4eT) 2




2.2. TemaTnueckuii MjiaH U cojiep:kaHue Y4eOHOM U CIUIITHHBI

HaumenoBanue Coneprkanue yueOHOTO MaTepuaiia u (GOpMbl OPraHU3aIUU ACATEIHHOCTH 00YUaIOIIUXCS OGbem | YposeHsb
DASNIENIOR H TEM 4acoB | YCBOEHHMS
1 2 3 4
Paznea 1. 14
3akoHoMepHOCTH GOPMHUPOBAHMSA CTPYKTYPbI MATEPUATOB
Tema 1.1. Coaepxanue 10
ATOMHO- IlonsiTue 0 marepuanoBegenuu. CTpoeHne U CBOCTBAa MATEPUAIOB. 2 K 1.5
KpHCTALIMYeCKOoe Onpenenenrne MaTepUAIOBEICHNS KaK HAyKHA. PoJIb METAJIIIOB M IPYrUX MaTeprUaoB B Pa3BUTHH IK 2.5
CTPOEHHE METAJIJIOB. yenoBeyecTBa. Brilajg pycckuX M 3apyO€XHBIX YYE€HbIX B CTAaHOBJIEHMM UM Pa3BUTUU OK 3.5
Haykn O Marepuanax. PoJib MarepuanaoBeleHMs B PA3BUTUH MAIIMHOCTPOCHUS. OK 01
Meramisl B nepuoauueckoit cucreme Menzeneesa. Kpucrammiyeckoe CTpoeHHE METaJIOB. OK 02
Tunb! KpUCTAINIMYECKUX PEIIETOK METAIIOB. Jle(heKThl KPUCTANINYECKOTO CTPOCHMSI. OK 03
[TocTpoenne kpuBbix oxnaxacHus. [lomumopdusM. AHU30TPOIHS CBOKWCTB METAIIIOB. OK 04
IIpakTnyeckoe 3ansTHe: 4 8&0075
1. Onpenenenne napaMeTpoB 00pa3LOB Ul UCTIBITAHUS HA PACTSKECHUE. OK 09
2. Metoabl HCCIIE0OBAHUS CTPOECHUS METAJLIOB.
IIpakTnyeckoe 3ansiTue B GopmMe NPAKTHYECKON MOATOTOBKHU: 2
1. Onpenenenus TBEpAOCTH METAILIOB 0 bpuHemto u Poksemny.
CamocrosiTesibHas padoTa 00y4arIuxcs: 2
1. OcHOBHBIE CBOIiCTBA METAJLVIOB.
Texnonoruueckue cBoicTBa. MexaHMUeCKUe CBOMCTBA. DKCILUTyaTallMOHHbIE CBOICTBA.
CratucTuyeckue U TMHAMUYECKHE UCTIBITAHUS METAJJIOB U CIIABOB.
Tema 1.2. Conep:xanue 4
OCHOBBI TEOPUH CILIABOB IMonsiTHe 0 cru1aBe. JluarpaMmmsl COCTOSIHUS ABOMHBIX CILIABOB. 2 I[IK 1.5
TepMoanHaMHuuecKue yCnoBHsI POTEKaHUs KpucTaumsanuu. [lonsaTe o 3epHe, rpaHuLe 3epeH. 1K 2.5
BnusiHue cTenenn nepeoxiyaxaeHus Ha BEJIMUUHY 3epHa. [lepBruyHas u BTopuyHast OK 3.5
Kpuctaiu3anus. Tunsl criaBos. [ousaTus: ¢asa, cTpykTypHast COCTaBISIOMIAS. OK 01
Huarpammsl 1, 2, 3 poaa (6e3 paCTBOPUMOCTH KOMIIOHEHTOB, C HEOTPAHUYEHHON OK 02
PacTBOPUMOCTBIO, SBTEKTUUECKOTO THIIA C OTPAHUYEHHOU OK 03
pacTBOPUMOCTBIO). CBsI3b MEX/Iy AUarpaMMaMU COCTOSIHUSL M CBOMCTBAMHU. OK 04
IIpakTHYecKoe 3aHATHE: 2 OK 05




3. AHayM3 quarpamMmbl COCTOSTHUS CIIIaBa «OKENE30-YTIEPOIy. OKO07
CamocrosiTesibHast padoTa 00y4arommxcsi: - OK 09
Paznen 2.
MarepuaJibl, IpUMeHsieMble B MAIIMHOCTPOECHUH 36
Tema 2.1. Conep:xanue 14
Kenesoyriepoaucroie 1. Meranayprudeckoe npou3BoACTBO 4YyryHa. Uyrys. 2 K 1.5
CILIaBBbI OcHoBHbIE BUJIBI PYAHOTO ChIpbsi. O6oramienue pyasl. TormimBo, Guirockl, OTHEYIIOPHbIE K 2.5
Marepuaisl. BelliaBka 4yryHa B JOMEHHOM neun. PeppocCIiaBsl. OK 3.5
Bimstnue npuMecei Ha CTPYKTYypy M CBOMCTBA YyryHa. Bujsl yyryHa, HX IpUMEHEHUE U 85 8;‘
MapKHUpOBKa. JINTEHHBII YyryH, IEpeaeIbHBIN YyT'yH. OK 03
2. Meraaaypruyeckoe npou3BoaAcTBo craiu. Kiiaccupukanus cranm. 2 OK 04
Crioco6s1 momydeHus ctanu. KucaopoaHO-KOHBEPTOPHBINA CITOCO0 MOTYISHUS CTaIH. OK 05
Kiaccudukariyst cTaim 1o coAep:KaHuio yriaepoa, o Ka4ecTBY, [0 Ha3HAYEHUIO, 10 CTEIEHH OKO07
packuciieHus. BnusHue yrieposa v JIESTUPYIOIIUX 3JIEMEHTOB Ha CBOMCTBA CTAJIN. OK 09
MapkupoBka.
KoHcTpyKIIMOHHBIE KOPPO3MOHHO-CTOMKHE U KapocToiikue ctanu. Hepxageromue cranu. Craiu
JUTsl KpUOTeHHOM TeXHUKH. JKaponpounsie ctanu. O0nacTi MpUMEHEHUS )KapOIPOYHBIX CTaJICH.
IIpakTn4yeckoe 3ansTHe: 4
4. UccnenoBanue Ki1accuuKaliy cTaaei 1o pa3HeIM MapaMeTpam.
5. MccnenoBanue u paciipoBKa MapoK YyTr'yHa U CTajel.
IIpakTnyeckoe 3ansitue B GopmMe NPAKTHYECKON MOATOTOBKHU: 4
2. 3HaKOMCTBO € METaJIOrpau4eckuM MUKPOCKOIIOM. MUKpOaHaiu3 YyryHOB.
3. Onpenenenue TBEpAOCTH METalIa METOI0M UCKPOBOM MPOOBI.
CamocrosiTesibHas padoTa 00y4arIuxcs: 2
2. UHCTpyMeHTAJIbHbIE CTAJIM.
Knaccugukanus uHCTpyMeHTaIbHbIX cTaneil. OCHOBHBIE TPeOOBaHUS, MPEAbIBISIEMbIE K
MHCTPYMEHTAIILHBIM CTaJISM.
Tema 2.2. Conep:xanue 8
Teopusi TepMUYECKOii 1 TepmooOpadoTka M XUMHKO-TepMHYECKast 00padoTKa CTaIN. 2 IIK 1.5
XHMHKO-TepPMHYEeCKOii Haznauenue u uens TepmoobpadoTku. I'paduk TepmooOpaboTku. Buabl TepmMooO6paboTKu: I1IK 2.5
o0padoTku OTXUT, HOpMaJIM3als, 3aKajKa, OTITYCK. DTarbl TepMUUeckoii 00paboTku craneil. TepMudeckas OK 3.5
00paboTKa OBICTPOPEIKYIINX CTATEH. 8§ 8;'

Haznauenwue u 1einp XHMI/IKO-TepMHqCCKOﬁ O6pa6OTKI/I. Bungwr XHMHKO-TCpMH‘ICCKOfI




00paboTKU: IIeMeHTauu, O0pUPOBaHKE, A30THPOBAHKE, XPOMUPOBAHUE, a30THPOBAHNE, OK 03
HUTpOIIEMEHTalus, IuaHupoBanue. CBONCTBA, CTpOEHUE U 00JIaCTh UCIIOJIb30BAHUS JIeTaICH OK 04
nocje XUMHUKO-TepMHudecKoit 00paboTku. Auddy3noHnas meTamumszanusi. OK 05
IIpakTHYecKkoe 3aHATHE: OKO7
6. Tepmuyeckas 06pabOTKa yriepoAUCTON CTAIH. OK 09
CamocrosiTesibHast padoTa o0yyarommxes:
3. Tepmomexanmnueckas 00pabOTKa CTanu
4. TIoBepXHOCTHOE YIIPOYHEHHUE CTATN

Tema 2.3. Conepxanue

L{BeTHBIE MeTAJJIBI U CniaBbl HA OCHOBE MeIH, AJTIOMUHUS, MATHHUS, TUTAHA. K 1.5

CILJIABBI CaoiictBa meau. [Ipumenenne menu. CrijiaBbl HA OCHOBE MEJIU: JJaTyHb U OpoH3a. CBOWCTRA, [IK 2.5
MapKHpPOBKa M MpuMeHeHHe TaTyHu. CBONWCTBA, MAPKUPOBKA M IIPUMEHEHHE OPOH3BI. OK 3.5
MenHoHUKEEeBbIE CIUIABHI. OK 01
CgoiictBa amomunus. Knaccudukanus anroMIHUEBBIX CIJIAaBOB: JINTENHHBIE U AepopMUpyeMble, 8§ 85
YIPOYHSEMbIE U HEYITPOUYHSEMbIE TEpMUUECKON 00paboTKON. CUITyMUHBI: BIUSHUE CTPYKTYPHI Ha OK 04
HX CBOMCTBA, MoauunpoBanue. JlegopMupyembie CrtaBbl: MApKHUPOBKA, CTPYKTYpa, CBONCTBA, OK 05
00J1aCcTH TPUMEHEHHUSI, 0COOCHHOCTH YITPOUHSIONIEH TEPMHUIECKOM 00pabOTKH aTIOMHUHHEBBIX OKO07
CILIaBOB. OK 09

CpoiicTBa Maruus. BzanmopelicTBre Maruus ¢ JIETHPYIOIIUMHU 3JIEMEHTAMH U UX BIUSHUE HA
cBOICTBa ciiaBoB. Tepmuueckast 00paboTka crjiaBoB MarHus. Jluteitnsie u 1eopMupyembie
CIUIaBbl, 00JIACTU TIPUMEHEHUSI.

CpoiicTBa THTaHa, B3aMMOJCHCTBHE THUTaHAa C JIETHPYIOIIMMHU OJJIEMEHTaMu. BrusHue
JIETUPYIOIIUX JIEMEHTOB U IIPUMECcel Ha CBOWCTBA CIIJIaBOB TuTaHa. Kiaccudukanus criaBoB
0 CTPYKType. MapKkupoBKa, CBOWCTBA U 00JIACTH IPUMEHEHHS TUTAHOBBIX CIUIABOB.

IIpakTuueckoe 3aHsiTHE B ()OpPMe MPAKTUYECKOI MOATOTOBKH:
4. V3yyeHrne MUKPOCTPYKTYP IIBETHBIX METAJJIOB U CIJIABOB HA X OCHOBE.

CamocrosiTesibHast padora o0y4arommxes:

5. AHTH()PUKIHOHHBIE MATEPHAIBI.

6. Koppo3ust MeTa/1710B U CIIIABOB.
Bupl Koppo3un METaIOB: MECTHAsI, HTOJIbYaTas, MeXXKPUCTAUTUTHAS, aTMOC(epHast, ra3oBas,
noBepxHocTHasA. CriocoObl GOPHOBI C KOPPO3HEH.

Tema 2.4,

Conep:xanue




HeMeranauuyeckue u
KOMIIO3UIITUOHHBIEC
MaTepHuaJibl

1. Hemeranu4yeckne MaTepuabl. 2
OOmu1re cBeIeHUs 0 HEMETAIUTMYECKUX MaTepHaax.

[Homumepusbie Matepuansl. Kiaccupukarys moJmmMepoB: 1Mo BUIY, IO COCTaBY, 110 CTPYKTYpeE.
TepmonuacTuyHble U TEPMOPEAKTUBHBIE TOJIUMEPBL. O0IaCTH IPUMEHEHMS], BIUSIHUE BHEITHUX
(haxTOpPOB U CBOWCTBA MOJIMMEPOB.

Heopranuueckue crekiia, ux BUJbl M 00JacTH IpuMeHeHns. OpraHiuyeckue CTeKiia, ux

MPEUMYIIECTBA U HEAOCTATKU, 00JIaCTH UCTIOb30BaHUs. CUTAIIBL.

Pe3una. CoctaB pe3uHbl: ByJKaHU3UPYIOIINE BELIECTBA, HAIOJHUTENH, IUIACTU(UKATOPSI,
MIPOTUBOCTAPUTENH, KpacuTeau. Pa3HOBUHOCTH KaydyKOB: HaTypaJlbHbIH, OyTaueHOBBIH,
M30IIPEHOBBIH, XJIOPOIIPEHOBBIN, CHHTETUYECKUN. CBONCTBA PE3UHBI.

Kepamuueckue marepuansl. Knaccudukanus kepamudeckux mMatepraioB. O6iacTe IpUMEHEHUS

npu pabote ¢ HepTenpoaykTamu. JlocronHcTBa 1 HegocTtaTku. CriocoObl 60PHOBI C XPYMKOCTHIO.

2. KoMno3uuuoHHbIe MAaTEPUAJIBI. 2
Knaccudukanus 1 crnocoObl NOTy4YeHHs] KOMIO3ULMOHHBIX MaTepuaioB. THUMBI YIPOYHUTENEH:
JMCTIEPCHBIE YAacTUIIbI, BOJOKHA. KOMMO3UTHI ¢ MOIMMEpPHOM M METAIIIMYECKON MaTpullaMu, UX
npeuMmyiiecTBa U Hepoctatku. O6mactu mpumeHeHus. OcHOBHBIE BUABI KM: CTEKIIOTUIaCTHKH,
YTJETIaCTUKU, OOPOTIIACTUKH.

CamocrosiTesqbHast padoTa 00y4arIMXcs 2
7. CMa3zouHble MaTepuaibl. AOpa3uBHBIC MAaTEPHAITBI.

IIpomexyTounas arrecranus — Au¢PepeHuMpoBaHHbIN 3a4eT 2

Bcero:

52

I[IK 1.5
I1IK 2.5
OK 35
OK 01
OK 02
OK 03
OK 04
OK 05
OKO07

OK 09




3. YCJIOBUS PEAJIM3ALIAU TPOTPAMMBI
YUYEBHO# TUCHUTLIMHBI

3.1. Tpeb6oBaHUSI K MUHMUMAJIbHOMY MATePUAJIbHO-TEXHUYECKOMY o0ecreydeHuIo
Peanuzanus nporpaMmbl IUCIUIUIMHBI IPEANOIaraeT Haaluyrue KaOuHera:

Kabunem mamepuanogedenus, mempoaocuu, CmaHoapmu3ayuu u cepmuukayuu:

Kommnekt yueOHo# Mebenu 1si mpenojaBaress,

Kommnekt yue6HO# Mebenu a1 00ydarommxcs,

Pabouee mecto npenoiaBaTesisi KOMIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM

oOecrieueHueM, MpUHTED,

JlemoHCTpanmoHHOE 000pYyI0BaHUE: HOYTOYK, MYJIbTUMEINA TPOEKTOP, IKPaH,

Jlocka MarHUTHO-MEJIOBas,

KommiekT yueOHO-HaTISIIHBIX TTocoOuit 1o «MaTepualioBeICHUIOY,

Komnnekuu o0pa3ioB MeTaios,

MakeT JOMEHHOM MeYH,

KoMruiekT yue6HO-MeTOAMYECKON TOKYMEHTAIIHH.

3.2. UndopmannonHoe odecriedyeHue 00yueHUst

[lepeuenr  pekoMeHAyeMbIX  y4eOHBIX  u3AaHui,  HHTepHeT-pecypcos,
JOTIOJTHUTEIIbHOU JINTEPATYPhI

OcCHOBHBIE HCTOYHUKH JIUTEPATYPbI:
1. Jluxaues, B.I. MarepuanoBeacHue : y4eOHUK IJig CpeaHEro mpodeccroHaIbHOTO

obpazoanusa/ B.T.JluxaueB, C.I.BbapanoB, A.A.Ky3smuHn.—  Mocksa :
WznarensctBo FOpaibit, 2025. — 165c. — (IIpodeccuonanbHoe obOpazoBaHue). —
ISBN 978-5-534-19719-8. — Texkcr : anexTpoHHbI // O0pa3oBaTenbHas miaaTdopma
FOpaiir [caiit]. — URL:

2. ITnomkun, B. B. MartepuanoBeaeHue : ydeOHUK IS CPEIHETO TPOodecCHOHaTLHOTO
obpazopanus / B. B. [Tnmomkun. — 4-e u3z., nepepad. u qon. — Mockaa :
NznarensctBo FOpaiit, 2025. — 434 c. — (IIpodeccuonanbuoe oOpazoBaHue). —
ISBN 978-5-534-18655-0. — TexkcT : anexktponHsIit / OOpazoBarenpHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/561263

JlonmoTHUTEIbHBIA HCTOYHUK JIMTEPATYPHI

1. Yepenaxun, A. A., Matepuanosenenue. : yaeOnuk / A. A. Uepenaxun, 1. U.
Konrtynos, B. A. Ky3nenoB. — Mocksa : KaoPyc, 2025. — 237 ¢. — ISBN 978-5-
406-14649-1. — URL: https://book.ru/book/958117 (marta obpamenus: 01.07.2025).

— TeKCT : 3EKTPOHHBIM.

2. bonnapenko, I'. I'. MartepuanoBenenue : y4eOHHK I CpeAHETO TPO(hECCHOHATBLHOTO
obpazoBanus / I'. I'. bonmapenko, T. A. Kabanona, B. B. Peibanko ; mox penaxiueit I'.
I'. bongapenko. — 3-¢ usj., mepepad. u Jon. — Mocksa : M3natenscTBo FOpaiir,
2025. — 381 c. — (IlpodeccronanpHoe odpazoanue). — ISBN 978-5-534-17885-2.
— Texcr : anextponHsIil // O6pa3zoBatenbHas miargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/561262



https://urait.ru/bcode/580923
https://urait.ru/bcode/561262

3. MaTepuanoBeJieHHE U TEXHOJIOTHSI MAaTEPHAIIOB : YIEOHUK JIsI CPEAHETO
npodeccruonansHOro o0pazoBanus / nox penakuueit I'. I1. derucosa. — 8-e u3g.,
nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 808 ¢. —
(ITpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-18153-1. — Tekcer :
anekTpoHHbIN // O6pa3zoBatenbHas miatdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/568813



4. KOHTPOJb U OLIEHKA PE3YJbLTATOB OCBOEHUSI YUEBHOM
JTUCLHUATIAHBI

KoHTponb M oneHka pe3yslbTaToOB OCBOCHMS JUCLUILIMHBI OCYLIECTBIISIETCS
MpernojaBareieM B MPOIECCe MPOBEACHUS MPAKTHUECKUX 3aHATUM U J1a0OPATOPHBIX
paboT, TECTHpPOBaHUSA, A TAaKKE€ BBHIMOJHEHUS OOYYAIOUIMMUCS WHIAMBUIYAJIbHBIX

3a/IaHUM TI0 BHEAYJAUTOPHOU CaMOCTOATEIHHOU padoTe.

OcBoeHnbIe Pe3yabTaThl 00yueHus KpuTtepuu onenkn Metoasbl u popmbl
3JIEMEHTbI OIlCHKH
KOMIIE€TCHIIU
Hu
YMeHus
[IK 1.5 pacro3HaBaTh U [Tonnora — HaOmronenue 3a
IIK 2.5 KJIacCU(pUUIUpPOBAT b IIPOJIEMOHCTPUPOBAHH | AEATEIBLHOCTBIO
OK 1-5 KOHCTPYKIIHOHHBIE U BIX YMEHUH, 00yJaronuxcs B X0
OK 07,09 CHIPBEBBIE MATEPHATIEI IO IIPUMEHEHHUS UX ITPU BBITIOJTHEHUS ;
BBITIOJTHCHUHT MPaKTUIECKUX padoT, B
BHENIHEMY BULY, OJTHE p p ’
. NPaKTHYECKUX paboT | TOM umncie B popme
MTPOUCXOXKICHUIO, CBOWCTBAM; o
POHMCXOMICHUIO, CBOUCTBAM, MPAaKTHYECKON
noAOUpaTh MaTepPUAJIbI MO UX T10I"OTOBKH
HA3HAYEHHIO U YCIIOBUSM — 3anura
SKCIUTyaTaIlH JIIs MPAKTHYECKUX padoT.
BBITIOJIHEHHS PA0OT; — Onenka
BBIﬁI/IpaTb u BBITTIOJTHCHHBIX
paciipoBEIBATE MAPKH MPAKTHYECKHX PaboT.
— KonTpouib, 3a
KOHCTPYKIIMOHHBIX
BBITIOJTHEHUEM
MaTepHUalloB; .
BHEAYJIUTOPHOM
OUPCICIIATH CaMOCTOSTENBHOM
TBEPAOCTh paboTHI.
METAaJUIOB; -
ONPENETATH PEKHUMEI i depenupoBanHbIi
3ayer

OT)KUTA, 3aKAJIKU U OTITyCKa
CTaJIH; TOAOUPaTh CIIOCOOBI
U PSKUMBI 00paOOTKH
METAJIJIOB (JIUThEM,
JTABJICHUEM, CBapKOH,
pe3aHueM | JIp.) s
W3TOTOBJICHUS

Pa3IMYHBIX
neTrajei.

3HaHuA




I[IK 1.5

IIK 2.5
OK 1-5
OK 07,09

OCHOBHBIC BH/IBI
KOHCTPYKIIMOHHBIX H
CBIPBEBBIX, METALTUICCKHX U
HEMETAJUTMIECKIX
MaTepHUalioB;
KJIaCCH(HMKAIUIO, CBOMCTBA,
MapKUPOBKY M 00JIACTh
IPUMEHCHHUS
KOHCTPYKITHOHHBIX
MaTepUaoB, IPUHIIAITEI HX
BBIOOpA JUTS MPUMCHCHHSI B
MIPOU3BOJICTBE;

OCHOBHEBIE CBEJICHUS O
Ha3HAYEHHUH U CBOMCTBAX
METaJIIOB U CILJIaBOB, O
TEXHOJIOTHUH UX
MIPOU3BOJICTBA;
O0COOEHHOCTH CTapeHus
METAJIOB ¥ MX CILIABOB,
3aKOHOMEPHOCTH
TIPOIIECCOB
KPUCTAJTU3AINN U
CTPYKTypooOpa3oBaHMUs;
BHJIBI 00pa0OTKU METAIIJIOB U
CILIABOB;

CYIIHOCTb
TEXHOJIOTHIECKUX
MPOIIECCOB JIUTHS,
CBapKH, 00pabOTKH
METaJUIOB JAaBIICHHEM U
pe3aHreM; OCHOBBI
TEPMOOOPabOTKH
METaJJIOB;

BUJIBI U3HOCA JICTAJICH U y3II0B;

0COOCHHOCTH CTPOCHHS,

Ha3HAYCHUS M CBOMCTBA

Pa3JIMYHBIX TPYIII

HEMETAJUTMYECKUX

MaTepHalioB; CBOMCTBA

CMa30YHbBIX U a0pa3MBHBIX

MaTepHalioB; KilacCCHU(DUKALINIO

Y CIIOCOOBI TOJTYYCHHS

KOMIIO3UIIMOHHBIX
MaTepHaJIOB.

Brimonnenue
MPAKTUYECKUX pabOT B
COOTBETCTBUHU C
3aJJaHUEM

— Habmonenue 3a

NS TEILHOCTHIO
00yyaroluxcs B X0/1€
BBITIOJTHEHUS
MPAaKTUYECKUX padoT, B
TOM 4ucie B popme
IIPaKTUYECKON
MOJITOTOBKH.

— 3amura
IPAKTUYECKUX padoT.
— Onenka
BBITTOJTHEHHBIX
MPAKTUYECKUX padoT.
— KonTpous, 3a
BBITIOJTHEHUEM
BHEAyIUTOPHOMN
CaMOCTOATENBHON
paboTHI.
JuddepenumpoBaHHbIi
3ayer.




	ОП.04 Материаловедение
	1. ПАСПОРТ РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	ОП.04 Материаловедение
	1.3. Цели и задачи дисциплины – требования к результатам освоения дисциплины:
	1.4. Количество часов, необходимых для освоения рабочей программы дисциплины:

	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3.1. Требования к минимальному материально-техническому обеспечению
	3.2. Информационное обеспечение обучения
	Основные источники литературы:
	Дополнительный источник литературы

	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ

		2026-07-31T13:20:42+0300
	НАЧ ПОУ "НЭПТ"
	Подпись документа




