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1. MACHOPT PABOYEM MPOT'PAMMBI JUCIUTLIUHBI
OI1.05S MATEPUAJIOBE/IEHUE

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma IWUCHMIUIMHBI (Janee pabodas MporpaMma) SBISETCS
JacTbI0  OCHOBHOM  MpodecCHOHATBbHOW  00pa3oBaTelNbHOW  MPOTpaMMbI  —
o0pa3oBaTeIbHON MPOTPAaMMBI  CPEIHET0 MPOPECCHOHAIBHOTO O00pa30BaHUS —
IPOTPAMMBI IOJATOTOBKH CIIEIIUAIMCTOB CPETHETO 3BEHA.

Pabouas mporpamma paspaborana B coorBerctBuu ¢ DPI'OC, cocraBieHa mo
yaeOHoMy 1any 2023 roma mo cnenuanbHOCTH 23.02.06 TexHMYeckas dKCITyaTamus
TIOJIBM)KHOTO COCTaBa KEJIE3HBIX TOPOT.

1.2 MecTo IMCHUIUINHBI B CTPYKTYpPe 00pa30oBaTeibHOM MPOrpaMMbl

Huctunmaa OIL.0S MarepuanoBeieHue OTHOCUTCS K TMPo¢dhecCHOHATBHOMY
y4eOHOMY IHKIY, SBISETCS OOIIENpPOPECCHOHATIBHON  TUCHUILIMHON OCHOBHOM
npodeccruoHanbHOM 00pa30BaTEIHLHON MPOTPAMMBI.

1.3. Heap ¥ 3aga4M IUCHUILIMHBI — TPeOOBAHHUSA K Pe3yJibTaTaM OCBOCHHS
TUCUMILIHHBI:

B pesynbrare 0CBOCHUS JUCHUILUIUHBI 00YUYaIOIIUICs

T0JIZKEH YMETh:

— BbIOMpaTh MaTepualibl Ha OCHOBE aHAllu3a WX CBOMCTB JJIsI MPUMEHEHUS B
MIPOU3BOJICTBEHHOH AESATEIbHOCTH;

JTOJIKeH 3HATD:

— CBOMCTBa METAJUIOB, CINIABOB, CIIOCOOBI X 00pabOTKU;

— CBOWMCTBA U O0OJACTh MPUMEHEHHUSI IIEKTPOTEXHUUYECKUX, HEMETAJUIMUECKUX U
KOMIO3UIIUOHHBIX MaTEPUAJIOB,;

— BU/IbI M CBOMCTBA TOILIMBA, CMA30YHBIX U 3aIIUTHBIX MaTEPHUAIIOB.

1.4. ®opmMupyemMble KOMIETEHIIHH:

OK 01. Beibupats cmoco0sl perieHus 3aad mpoecCHoHaNbHON AesSTENbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBpEMEHHBIE CpEACTBAa IIOMCKAa, aHaau3a W
uHTepnpeTranuun UHPOpPMAIMK ¥ WH()OPMAIIMOHHBIC TEXHOJOTHH ISl BBITIOJHEHUS
3a/1a4 MpoheCCUOHAIBHON JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh M peaiu30BBIBaThL COOCTBEHHOE MpPO(ECCHOHANBHOE U
JUYHOCTHOE pa3BUTHE, NMPEANPUHUMATEIBCKYIO JEATEILHOCTh B MpodeccuoHaIbHOM
cdepe, UCTOIB30BaTh 3HAHUS TT0 (PMHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX KH3HEHHBIX
CUTYaIIHsIX;

OK 04. D¢ dexTuBHO B3aUMOJICUCTBOBATH U pabOTaTh B KOJIJIEKTUBE U KOMAH/IE;



OK 05. OcymecTBiasiTh YCTHYO M DUCBMEHHYIO KOMMYHHKAIMIO Ha
rocyaapcTBeHHoOM si3bike Poccuiickoit  dexpepanyu ¢ yd4eToM  OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 06. [IposBasTh rpaskJaHCKO-IATPUOTUYECKYIO TTO3UIIMIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHUE Ha OCHOBE TPATUIIMOHHBIX OOIICUYETIOBEYECKUX [ICHHOCTEH, B
TOM YHCIIE C Y4YeTOM TapMOHHU3AIMU MEXHAIIMOHAIBHBIX M MEXKPEITUTHO3HbBIX
OTHOUIIEHUH, MPUMEHSTh CTAHIAPThl AHTUKOPPYIIIMOHHOTO TTOBEACHMUS;

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKpY’KaroIeu Cpenbl,
pecypcocOepexeHIo, MPUMEHSATh 3HAHUS 00 W3MEHEHHHM KJIMMaTra, MPUHIUIIBI
OepexXIIMBOTO MPOU3BOACTBA, 3((HEKTUBHO JACHCTBOBATH B UYPE3BBIYAMHBIX CUTYAIINSIX;

OK 08. Hcnonp3zoBaTh cpenctBa (U3WYECKOW KyJIbTYpbl Ui COXPAHEHUS H
YKpPEIUICHUS 37J0POBBS B TIPOIECCE MPOPECCHOHATBHON ACSITENFHOCTU U TOICPKAHUS
HEO0OXOIMMOI0 YPOBHS (PU3HUECKON MOATOTOBICHHOCTH;

OK  09. [lonb3oBaThcss ~ MPOQECCHOHATBHONM  JIOKYMEHTallMe  Ha
rOCyAapCTBEHHOM U MHOCTPAHHOM S3BIKaX.

[IK 1.2 IIpou3BOaUTH TEXHUYECKOE OOCIYKHUBAHME U PEMOHT IOJBHKHOTO
COCTaBa JKEJE3HBIX JOPOr B COOTBETCTBUU C TPEOOBAHUSMU TEXHOJOTHYECKHX
IIPOLIECCOB.

I1K 1.3 Ob6ecneunBaTh 6€30MaCHOCTD JBUKEHHSI TOABUKHOTO COCTABA.

[1K 2.3 KoHTponupoBaTh U OIIECHUBATH KAY€CTBO BHITIOJHAEMBIX padoT.

[1K 3.1 OpopMIIsATh TEXHUYECKYIO U TEXHOJIOTHYECKYIO JOKYMEHTALMIO.

[IK 3.2 Pa3paOaTeiBaTh TE€XHOJIOTMYECKHE IMPOIECChl HA PEMOHT OTAEJbHBIX
JeTane M y3J0B MOJBH)KHOIO COCTaBa JKEJE3HBIX JOPOr B COOTBETCTBUM C
HOPMAaTUBHOW TOKYMEHTAIUEN.

1.5 JInyHOCTHBIE Pe3yIbTAThI

JIP 4. IlposiBidromid M JIEMOHCTPUPYIOIINN YBAXKEHUE K TPYAYy 4YEJIOBEKa,
OCO3HAIONINI IIEHHOCTh COOCTBEeHHOTO Tpyna. Crpemsmuiics K (HOPMHUPOBAHUIO B
CETeBOM cpeie JUYHOCTHO M MPO(EeCCHOHATBHOTO KOHCTPYKTUBHOIO «IU(POBOrO
CIIe1a.

JIP.  13. ToroBHOCT, 0O0ydHaromerocs COOTBETCTBOBATH  OXKUIAHUSM
paboTroaareneii; OTBETCTBEHHBINA COTPYIHUK, TUCIUINIMHUPOBAHHBIHN, TPYAO0IIOOUBBIH,
HalleJICHHBIN Ha JNOCTUKEHUE MIOCTABJICHHBIX 3ajaad, b exTuBHO
B3aMMOJICHCTBYIOIIMN C YJIEHAMH KOMaH[bl, COTPYIHUYAKOIIMUNA C APYTUMH JIFOAbMH,
MPOEKTHO MBICIISIIIUNA.

JIP  23. TlonmyueHue oOOy4YAOIIMMUCS BO3MOXXHOCTH CAMOPACKPBITUS H
caMOpeann3alyy JJMYHOCTH.

JIP 29. IToCTOSIHHO 3aHMMAIOLINICS CAMOPA3BUTHEM.

JIP  30. VYBaxarommil Jydymiue TpagulMM KOJUIEIKA, CTPEMSIIHUICT K
COXPAHEHUIO TMOJOKHUTEIBHON EJIOBOM permyTalui U MPUYMHOXKEHUIO MO3UTUBHOTO
UMUK 00pa30BaTEIHLHOM OpraHU3aIuy.



2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Bun yueOHoi1 padoThl Obnem
4acoB
MaxkcuMmanbHas yyeOHast HArpy3Ka (Bcero), 103
B TOM YHCJIe 10 BADUATHBY 31
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 69
B TOM YHCJIE:
MPAKTUYECKUE 3aHITHUS 6
7a00paTOpHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI -
KypcoBasi paboTa (IIpOeKT) -
aKTHUBHbBIC, UHTEPAKTUBHBIE (DOPMBI 3aHITHI 12
CamocrosiTeibHass  padora (camocrosiTeibHAs  padora © 32
HHIUBHUAYAJIbHBIN MPOEKT) 00y4aouerocs (Bcero)
B TOM YHCJIE:
CaMOCTOsITENIbHAsI pab0Ta HaJl KypCcOBOM paboTOM (ITPOEKTOM) -
BHEAYJUTOpPHAsI CAMOCTOSITENIbHAsS paboTa 32
WHIUBUTyJIbHBINA TTPOEKT -
KOHCYJIbTaIIUs 2
[IpomexxyTouHas arrectanus B popMe sK3aMeHa

AynutopHasi paboTa yBenuueHa Ha 21 yac Ha yriyOJICHHOE U3Y4YEHUE TEMBbI
tema 1.1 «OCHOBBI MaTEpUATIOBEACHUS.

JlobGaBneHo conepkanue yueOHoro Marepuana B TeMbl: 1.2 «OCHOBBI Teopuu
criaBoBy, 1.3 «OKeneszoyriepoaucteie, JETMpPOBaHHBIE W LBETHHIE CIUIABbI», 1.4
«Croco0bl 00pabOTKM METAJUIOBY, pasfien 2 «DIEKTPOTEXHUYECKUE MaTepuaibly U
BBIJICJICHO KYPCUBOM.

VBenuuena Ha 10 gacoB camocrostensHas pabota B Temax: 1.1 «OcHOBBI
MaTtepuanoBeneHus», 1.2 «OcHOBBI Teopum CIiaBoB», 1.3 «OKeme3oyriepoaucTeie,
JICTUPOBAaHHBIE W I[BETHHIE CIUTaBbl», 1.4 «CmocoObl 00paboTKM MeTamuioBy, 2.1
«IIpOoBO/IHMKOBBIE,  MOJYIPOBOJAHUKOBBIC,  JTUAJICKTPUUECKHE W  MarHUTHBIE
MaTepuaibl» € 1EJIbI0 MOJTOTOBKM OTYETOB MO JAOOPATOPHBIM M TMPAKTUUYECKUM
3aHSATUSAM, TOJATOTOBKM  JOKJIAJ0B, pedepaToB, Mpe3eHTAUUH U  HU3yUYCHHS
HOPMAaTUBHOM JIUTEPATYPHI.



2.2. TemaTu4eckuii JIaH u coaep:xxanne rucuuiiinabl OIL.0S MartepuasioBenenme

O0beM yacoB

AKTHBHBI Yposenn
OCBOEHHMA* ¥,
HaumenoBanue Conep:xanue yueOHOro MaTepuasa, jadboparopunie padoTbl U & ¢opmupyembie
pa3/1esioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa 00yuyarommxcsi Beero | THTEPAK |\ ommerenumn n
THBHbIEC JUIHOCTHBIC
¢opmeI pe3yJIbTaThl
3aHATHIT*
1 2 3 4 5
Paszngea 1. Texnosioruss MeTa1JI0B 75 6
Tema 1.1 OcHOBBI Coaep:xanue yueOHOIro MaTepuaJia 4 - 2
MaTepuaaoBeIeHus Knaccudukanus meramnon. Kpucrammmzamus metamioB. Kpucramnudeckoe
cTpoeHre MetauioB. CBOWCTBA METAUIOB: (U3WYCCKUE, XUMHUYCCKHE, OK1,0K 4
MEXaHWYEeCKUe W TexHojorudeckue. CrocoObl oOmpeneracHuss OCHOBHBIX IIK 1.2, I[IK 2.3
CBOWCTB METAJJIOB. SIBJIECHHS aJUIOTPONUU U AaHU30TPOIHH. JIP 4, JIP 13,
IIpakTH4eckue u 1adOpaTOPHBIE 3AHATHS 2 2 JIP 23, JIP 29,
1.OnpeneneHune TBEPIOCTH METAIIOB JIP 30
CamocrosiTeibHast padoTa 00y4yaommxcst 4 -
[TpopaboTka KoHCIIEeKTOB 3aHATHS. [loAroToBKa cooOIIEeHU.
CocraBnenue koHcniekTa. [IoAroToBKa K NpaKTUYECKUM 3aHATHUSIM.
Tema 1.2 OcHOBBI Conep:xanue yueOHOro MaTepuaJia 6 - 2
TeOPHUH CILIABOB Cucrema cmiaBoB. KommnoneHtsl cuctembl. @a3bl cruiaBoB. CTpPYKTYpHBIE
COCTaBJISIIOIIME CIUIABOB: TBEPJBIA pPacTBOpP, XUMHYECKHE COECAUHEHHS, OK 1,0K 2,
MeXaHHUUYeCcKasi cMech. CBsA3b MEKIY CTPYKTYpPOIl U CBOMCTBaMH CILIABOB. OK9
[Tonsarue JIAarpamMMBbl COCTOSIHUSL. Hwnarpamma COCTOSIHUS K 1.3, 1K 2.3,
JKEIEe30yTIEPOJUCTHIX CIUIaBOB. OCHOBHBIE TOYKM M JIMHUM JUArpaMMbl IK 3.1
COCTOSIHUSI KEJIE30YTIIEPOJIUCTHIX CIIABOB. JIP 4, JIP 13,
Kputnueckue touku cranmedt  (touku YepHosa). BuusHue yrimepoga u JIP 23, JIP 29,
ITOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTaJIEH JIP 30
Huaepammor cocmoanua 1, 2, 3 u 4 pooa. Hsmenenue meepoocmu u
NeKMPULECKO20 CONPOMUBIEHUS 8 3A8UCUMOCIU OM POOA OUASDAMMUL.
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1 2 3 5
IIpakTnyeckne u J1a00paTOPHbIE 3AHATHS 2
2.HccnenoBanue quarpaMMBbl COCTOSIHUS KEJIE30yTICPOIUCTHIX CIUIABOB
CamocrosiTe1bHast padoTa 00y4yaommxcst 4
[TpopaboTKa KOHCIIEKTOB 3aHSITHSL.
OTBeTHl HA KOHTPOJBHBIE BOMPOCHI.
[TonroroBka kK 1a00PATOPHBIM 3aHATHSIM.
Tema 1.3. Coaep:xxanue yueOHOro MaTepuaJia 28 3
Keaesoyriaepoaucroie, Knaccudpukanus cranei. YTiaepoaucTble KOHCTPYKIIMOHHBIC CTalu: BHJIBI, OK 4, OK 8,
JIETHPOBAHHbIE U cBoiicTtBa, MapkupoBka no ['OCTy, npumeHeHne Ha MOJBHKHOM COCTaBE TIK 1.2, IIK 1.3,
HBETHBIE CIJIABBI KeJne3Hblx Jopor. OOmme cBeneHUsT O TEPMUYECKOW 00pabOTKe CTaeH. K 2.3
®dazoBble MpeBpalleHUus TPH TEPMUUYECKON 00paboTke cTaneid. Bubl JIP 4, JIP 13,
TEPMUYECKOH 00pabOTKH: OTHKHUT, 3aKaJIKa M OTITYCK CTaJIH. JIP 23, JIP 29,
Bnusiaue TepMuueckoii 00pab0OTKH Ha MEXaHUYECKHUE CBOMCTBA CTaJIH. JIP 30

OO6mue cBeeHHs O XUMHUKO-TEpMUYECKOW o00paboTke craneil. da3zoBble
oOpamleHuss MpH XUMHUKO-TepMHuUeckoi oOpaborke craneit. dazoBoe
MpeBpalleHUe TPU XUMUKO-TEPMHUUECKOM 00paboTke cTaneil. Bumbl XumMuko-
TepMuYeckoil oOpaboTke. BiusHMe XMMHKO-TepMHUYECKOH OOpabOTKH Ha
cBoifictBa cranu. Kiaccupukanus yyryHoB. CBOMCTBa, MapKHpOBKa IIO
I'OCTy n npuMeHEeHHE pa3IM4YHbIX BUJOB YyT'YHOB Ha IOABHKHOM COCTaBE
JKEJIE3HBIX JIOPOT.

JlerupoBaHHble cTand, UX Kilaccuukauus. BnusHue nerupyrommx
3JIEMEHTOB Ha cBoiicTBa ctane. MapkupoBka no ['OCTy nermpoBaHHBIX
crasiei. [lpumMeHeHHME JIETMpOBAaHHBIX CTaled Ha KEJIE3HOAOPOXKHOM
Tpancnopre. L[BeTHbIE MeTalulbl U CIUIaBbl HA MX OCHOBE. AJIOMUHUNA M
CIUIaBbl HA €ro OCHOBE. Meb U CIIaBbl Ha €€ OCHOBE. AHTHU(PUKLIHMOHHBIE
MOJUINITHUKOBBIE CIUIaBbl. MapKupoBKa ILBETHBIX cIIaBoB. [IpumeHeHue
LBETHBIX METAJVIOB M CIUIABOB HAa HMX OCHOBE Ha IOABM)KHOM COCTaBe
JKEJIE3HBIX JIOPOT.

Muxkpocmpykmypa yenepooucmeix cmaneu. Popma epagumosuix 6KI0YEHUL
6 uy2ynax. Cmpykmypa y6emHulx Memaiios u ux Cniaeos.




2

IIpakTnyeckne u J1a00paTOPHbIE 3aAHATHS
3.HccnenoBanrie MUKPOCTPYKTYPHI CTaJICH.

CamocrosiTesbHasi padoTa 00y4ar0IMXcst
[IpopaboTKa KOHCIIEKTOB 3aHSATHUS.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
[ToaroroBka cooOIIEHUHA.

[ToaroroBka K MPakTUYECKUM 3aHSATHSIM.

12

Tema 1.4 Cnoco0nb1
00padoTKN METAJLJIOB

Coaep:xanue yueOHOro MaTepuaJia

Jluteitnoe mnpousBoAcTBO. CTepkHEBble MU (HOPMOBOUHBIE MaTE€pPHAIIBI.
Metoasl nonydeHusi oTaUMBOK. CrienMalibHble CIOCOObl JINThs. JluTeiHbie
CIUIaBbI, X IPUMEHEHHUE Ha JKEJIEe3HOJOPOKHOM TPAHCIIOPTE.

O6paboTka MeTauIoB JaBieHUEeM. Buabl 00pabOTKH METauiOB JaBICHHEM:
poKaTKa, IPECCOBaHME, BOJIOUYEHHE, CBOOOJHAs KOBKa, IITaMIIOBKA.
W3nenus, nomyvyaembie npu 00pabOTKE TaBICHUEM.

Crnioco0Ow1 cBapku. [laiika u pe3ka MetamnoB. [I[puMeHeHne pa3InyHBIX BUOB
CBapKH, MalKh M pPEe3KH METAUIOB B PEMOHTE TIOABIKHOTO COCTaBa.
O0paboTka METaJIOB pe3aHbeM Ha TOKAPHBIX, CBEPIMIBHBIX U (hpe3epHBIX
CTaHKax.

Cxembl qumovs no evinnasisiemvim mooenim. Cxemwvl npoxamku. [Ipoghunu
usoenuil, noaydaemvlie npecco8aHueM.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
[TpopaboTKa KOHCTIEKTOB 3aHSTHSL.

OTBGTBI Ha KOHTpOJ’IBHBIe BOHpOCI)I.
IToaroroBka coOOIIEHHIA.

HO}IFOTOBKa K HpaKTI/I‘—IeCKI/IM 3AHATUAM.

3

OK 1, OK 2,
OK 8
MK 2.3, TIK 3.1
JIP 4, JIP 13,
JIP 23, JIP 29,
JIP 30

Paspnen 2. D1eKTPOTeXHHYECKHE MAaTEPHAJIbI

Tema 2.1.
IIpoBoaHUKOBBIE,
MOJIYIIPOBOIHUKOBbIE,
AMDJIEKTPpUYEeCKHEe W

Coaep:xanue yueOHOro MaTepuasa.

HpOBO}IHI/IKOBLIe, IMOJIYITPOBOAHUKOBBIC, TUIJICKTPUICCKUEC U MAarHUTHBIC
MaTepuaibl: BUIbI, CBOMCTBA U IPUMEHEHHE Ha MOABHKHOM COCTaBe
JKEJIE3HBIX JIOPOT.

3
OK 1, OK 2,
OK7, OK 9
MK 1.2, 1K 3.2




1 2 3 4 5
IIpakTHyeckue u 1adopaTOpHbIE 3AHATHSA 4 4 JIP 4, JIP 13,
4. VI3ydeHne OCHOBHBIX CBOWCTB U TOPUMEHEHHE MPOBOJHUKOBBIX JIP 23, JIP 29,
MaTepUajoB Ha IIOJIBUKHOM COCTaBE JIP 30
5.M3yyeHne OCHOBHBIX CBOWCTB U TOpUMEHEHUE AUAIEKTPHUUECKUX
MArHUTHbBIE MaTepUajoB Ha IOJIBUKHOM COCTABE
MaTepHAaJIbI CamocrosiTesibHAsi padoTa 00y4arIMXCs 2 -
[TpopaboTka KOHCTIEKTOB 3aHSATHSI.
OTBeThI Ha BOMPOCHI TECTA.
[ToaroroBka K MPaKTUICCKUM 3aHSATHSIM.
Pa3nes 3. JkMnupoOBOYHBIE MATEPHAJIbI 6 -
Tema 3.1. Buasl Toniina | Cogep:kanue yueOHOro MaTepuaJia 2 - 3
TBepnoe, xuakoe W razoobpasHoe ToruIMBO. CBONCTBA W TpPUMEHEHUE OK1,0K?2,
pa3JIWYHBIX BUJIOB TOIUIMBA HA MOJIBUKHOM COCTABE XKEJE3HBIX JIOPOT. OK 5,0K 8
CamocrosiTeibHasA padoTa 00y4yaommxcst 1 - K 1.3, 1K 3.2
[TpopaboTKa KOHCTIEKTOB 3aHSITHSIL. JIP 4, JIP 13,
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI. JIP 23, JIP 29,
JIP 30
Tema 3.2. Cma3ouHble Conep:xxanue yueOHOro MaTepuaJia 2 - 3
MaTepHaIbl Haznauenune cma3ouHblx MarepuanoB. JKHUAKHE, IJIACTUYHBIE U TBEpPIBIC OK 1, OK 3,
CMa304HbIE MaTepHaJbl: WX BHJBI, CBOWCTBA U NMPUMEHEHHE Ha TOABIKHOM OK 6,
COCTaBE JKEJIE3HBIX J0POT IIK 1.2, 11K 1.3,
IK 3.2
JIP 4, JIP 13,
CamocrosiTeibHas padoTa 00yuyaommxcst 1 - JIP 23. JIP 29
[IpopaboTka KOHCTIEKTOB 3aHSTHS. JH” 30 ,
OTBeTHI Ha KOHTPOJIBHBIE BOTIPOCHI.
Pasnen 4. [loaumepHble MaTepHaJIbI 6 2
Tema 4.1. Ctpoenue u Copaepxanue yueOHOIro MaTepuasa 2 - 1
OCHOBHbIE CBOMCTBA CocraB, CTpOCHHE U OCHOBHBIE CBOMCTBA MOMMEPOB. CIIOCOOBI MOTYICHHS OK 1, OK 5,
NOJIMMEpPOB noJuMepoB. Marepuanbsl Ha OCHOBE ITOJMMepoB. IIprMeHeHne noauMepHbIX OK 7, OK 6,
MaTepUaJIOB Ha MOJIBUKHOM COCTABE JKEJIE3HBIX JOPOT. IIK 1.2, 11K 3.2
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1 2 3 4 5

IIpakTHyeckue u 1adoOpaTOpPHbIE 3AHATHS 2 2 JIP 4, JIP 13,
6.0mnpeneneHre OCHOBHBIX CBOMCTB MOJMMEPHBIX MaTePHAJIOB JIP 23, JIP 29,
CamocTtosiTeibHas padoTa 00y4yarommxcst 2 - JIP 30
[TpopaboTKka KOHCIIEKTOB 3aHSITHSL.
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI.
[TonroroBka K MPaKTUYECKUM 3aHSATHUSIM.

Pa3pnen S. KoMno3nuuoHHble MaTepuaJIbl 3 -

Tema 5.1 Buasl u Copaepxxanue yuyeOHOro MaTepuasa 2 - 2

CBOMCTBA KoMrmo3uiimonasle Marepuanbl: Ha3HAdeHUE, BUABI U cBoiicTBa. CriocoObI OK 1, 0K 2,

KOMIIO3UIIMOHHBIX [OJIy4YEHUsI KOMIIO3UIIMOHHBIX MaTepuaioB. [IpuMeHeHne KOMIIO3ULIMOHHbBIX OK 3,

MaTepPUaJIOB MaTepuajoB Ha MOJABI)KHOM COCTaBE IKEJE3HBIX JOpPOr  (IJIEMEHTHI K 1.2, TIK 3.2
BHYTPEHHETO OCHAILICHUSI BATOHOB, KOMIIO3ULIMOHHBIE TOPMO3HBIE KOJOAKH U JIP 4, JIP 13,
Ip.) JIP 23, JIP 29,
CamocrosiTeibHasA padoTa 00y4yaommxcst 1 - JIP 30
[TpopaboTKa KOHCIIEKTOB 3aHSITHSL.
OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Pa3nes 6. 3amuuTHBIE MaTepHaIbI 3 -

Tema 6.1. Buabi Copepxanue yueOHOro Mmarepuasa 2 - 2

3alUMTHBIX MAaTEPUAJIOB 3amuTHBIE MaTepualbl: Ha3HAUYCHUE, BUABI, cBoMcTBa. CrocoObl HAHECEHHS OK 1,0K 2,
3aIIMTHBIX ~ MarepuaynoB. [IpuMeHeHHE  3alUTHBIX  MaTepHUalIOB  Ha OK 8§, OK 9,
MTOJBM>)KHOM COCTaB€ YKEJIE3HBIX I0POT IIK 1.2, T1IK 1.3
CamocrosiTeibHas padoTa 00y4yaommxcst 1 - JIP 4, JIP 13,
[IpopaboTka KOHCIIEKTOB 3aHSATHUS. JIP 23, JIP 29
OTBeThl Ha KOHTPOJBHBIE BOIPOCHI.
KouncyabTanus 2

Bcero 103 12
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[Ipy nmpuMeHEeHUH NUCTAHIIMOHHBIX OOpPa30BATENIbHBIX TEXHOJOTUNA M 3JEKTPOHHOIO OOYYEHMS] OCBOCHHUE TUCIUTLIMHBI
OCYUIIECTBJISICTCS. B DJIEKTPOHHO-UH(POpPMAIIMOHHON oOpa3oBaTenbHOM cpene (oOpaszoBarenbHas IuaTGopma AJIEKTPOHHOMN
noanepkku obydenus Blackboard Learn (caiiT bb.usurt.ru)) B pamMkax CO3IaHHOTO Kypca, YTO ITO3BOJIIET pPEau30BBLIBATH
ACUHXPOHHOE Y CUHXPOHHOE B3aMMOJIEUCTBHE YYaCTHUKOB 00pa30BaTENIbHBIX OTHOIICHHM.

*KOHKpeTHbIE aKTUBHBIE U MHTEPAKTHUBHBIE (DOPMBI MPOBEICHUS 3aHITHN OTPa)KEHbI B KaJCHIAPHO — TEMaTUYECKOM
IUTaHEe MpernoaaBaTes.

** Jlns xapakTepUCTUKUA YPOBHS OCBOCHHS YYe€OHOro Marepualia HUCIHOJIBb3YIOTCS clieyromue o0o3HaueHus: [—
03HAKOMHUTEIBHBIN (Y3HABaHUE paHEE M3YYCHHBIX OOBEKTOB, CBOMCTB); 2 — PEMPOMYKTUBHBIN (BBITOJTHEHHUE ACATEIHPHOCTH TI0
oOpasiy, MHCTPYKIIMH WM TOJ PYKOBOACTBOM); 3 — MPOAYKTHUBHBIN (TUTAHUPOBAHWE W CAMOCTOSITEIHHOE BBIMOJTHECHUE
NEATEIbHOCTH, PElIEHHE MPOOJIEMHBIX 3a7a4).
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
JANCHUITJINHBI

3.1. TpeOoBaHusi K MHUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
JucuuninHa peanusyeTcs B Jab0opaTopun MaTepruaioBeICHUS.
OcHarieHue J1abopaTopum:
Crennanu3upoBaHHasi MEOEIb.
Texuuyeckue cpeacTBa 00ydeHHUS:
HE UCTOIb3YIOTCS.
O6opynoBanue, BKIIOYas TPHOOPHI:
- 000py10BaHUE ISl IPOBEJICHUS Ja0OPATOPHBIX PadOT.
Harnsaaaeie mocoous.

3.2. Y4yeOHO-MeTOAMYECKOE o0ecevyeHre U CIUIINHbI
OcHoBHas yueOHas JUTepaTypa:
1. Canynos, C. B. Marepuanosenenue / C. B. CanynoB. — 4-e usn., crep.
— Cankrt-IlerepOypr : Jlans, 2023. — 208 c¢. — ISBN 978-5-507-47200-0. —
Tekct : anekTpoHHBIN // JlaHb : 35eKTpoHHO-OuOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/340055

JlononHuTeNnbHAs yueOHas JMTepaTypa:

1. Yepenaxun, A. A. MarepuanoBenenue: yueOnuk / A. A. UepenaxuH.
— MockBa : KYPC : HH®PA-M, 2022. — 336 c. — (Cpennee
npodeccuoHanbHOe oOpa3oBaHue). - Pexum JOCTyIa:

https://znanium.com/catalog/product/1865718

2. 3emckoB, HO. II. Marepuanosenenue / FO. II. 3emckoB, E. B.
AcmonoBa. — 3-e¢ usg., crep. — Cankr-IletepOypr : Jlanp, 2022. — 228 c. —
ISBN 978-5-507-44226-3. — Texct : anexkTpoHHbIl // JlaHb : 531I€KTpOHHO-
oubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/217394

3. CrykanoB, B. A. MarepuanoBegenue : ydebHoe mocobue / B.A.
CrykanoB. — Mockpa : ®OPYM : NH®PA-M, 2023. — 368 c¢. — (Cpennee
npodeccuonanbHoe obpazoanue). - ISBN 978-5-8199-0711-5. - Tekct
anexkTpoHHbId. - URL: https://znanium.com/catalog/product/1911145

Y4eOHO — MeToIYecKast IuTepaTypa s CaMOCTOSITSIIBHONW PabOThI:

1. MeTonnyeckoe TmocoOHWe 110 TPOBEACHHUIO MPAKTUYCCKUX 3aHITHH M
naboparopubix pador / / H.B.Illapaduraurosa — KXKT YpI'VIIC, 2023. Pexum
noctyna: KXKT YpI'VIIC, meromuueckoe obecneucnue (V:), 23.02.06.

2. Metoandeckoe mocoOre Mo MPOBEICHUIO MPAKTUUECKUX 3aHATUN. YacTp 2
/ H.B.Illapadpuraunosa — KXKT YpI'VIIC, 2023. Pexxum aoctyna: K)KT YpI'VIIC,
meTtoauueckoe odecreuenue (V:), 23.02.06.

3. Meroandeckoe moOCOOME TO OpraHu3allid CaMOCTOSTEIHLHOW padOoThI
oOyyaromuxcss ouyHod ¢opmbl o0yuenuss / H.B.Illapapuraumrosa — KXKT
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https://znanium.com/catalog/product/1865718
https://e.lanbook.com/book/217394
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YpI'VIIC, 2023. Pexum nocrynma: KXKT YpI'VIIC, merogudeckoe obecrnedeHue
(V:), 23.02.06.

4. MeTtonu4eckue yKa3zaHusl 1 KOHTPOJIbHBIC 3a/IaHUs JUIS CTYICHTOB 3a09HOM
dbopMbI 00ydeHHS 00pa30BaTEIBHBIX YUPEKIACHUA CPEIHEr0 MPodhecCHOHATBEHOTO
oopazosanus / H.B.Illapadpurauaosa — KXKT YpI'VIIC, 2023. Pexum mocryna:
KXT VpI'VIIC, metoaudeckoe obecnieuenue (V:), 23.02.06.

3.3 Undopmaunonubie pecypcbl cetd UHTepHeT M npodeccuoHalbHbIE
0a3bI JaHHDBIX

[Iepeuenb MHTEpHET-PECYPCOB:

1. «Bce o Marepuamax U MarepuanoBeiaeHun». Dopma  jgocryna:
www.materiall.ru/

[TpodeccrnonanbHbie Oa3bl TaHHBIX:
HE UCTIOIB3YIOTCS.

[IporpammHuoe obecrieyeHue:

HE UCIIOIB3yETCH.
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4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS
JUCHUILIAHBI

PesynbraThl 00yueHus (0OCBOCHHbBIE
yYMEHUS!, YCBOCHHbIE 3HAHUS)

DOpMBI U METOJIbI KOHTPOJISI ¥ OLIEHKH
pE3yNbTaTOB 00yUYEHUS

YMEHHUA:
- BbIOMpaTh MaTEpHAIbl HAa OCHOBE
aHaJM3a UX CBOMCTB ISl IPUMEHEHUS
B [IPOM3BOJCTBEHHOM 1€ATEILHOCTH.

Texymuii KOHTPOJIb:

-HaONIOZICHUE 32  BBINOJHEHUEM
3alaHUM ~ HAa  NPAKTUYECKUX U
Ta00pATOPHBIX 3aHSATHUAX;

- OLICHKA BBHIMOJHEHHBIX 33/JIaHUN Ha
OpaKTHUYECKUX M Ja0OpaTOpHBIX
3aHATHSX;

- TECTUPOBAHUE.

[TpoMexyTouHast aTTeCcTalus:

OLIEHKa OTBETOB Ha 3K3aMEHAI[MOHHBIE

BOITPOCHI.

3HAHMA: Tekymuin KOHTPOJIb:
- CBOMCTBa METaUIOB, CIUIABOB, | -HAOMIOAEHUE 32  BBIIOJHEHHUEM
croco0bl UX 00pabOTKH; 3aJlaHMid  Ha  MNPAKTHUYECKUX U

- CBOKCTBA 151 00J1aCcTh | JIaOOPATOPHBIX 3AHATHUSAX;
MPUMEHEHUsI  DJIEKTPOTEXHUYECKHUX, | - OLEHKA BBIMOJHEHHBIX 3a/laHUi Ha
HEMETAJUTMYECKUX U | IPaKTUYECKUX U J1aDOpaTOPHBIX
KOMITO3HMIIMOHHBIX MaTepUasoB; 3AHATHSX;
- BUJIbl M CBOWCTBA TOIUIMBA, | - TECTUPOBAHUE.

CMA304YHbIX U 3alllTUTHBIX MATCPHUAJIOB.

IIpomexxyTouHas arrecTauus:
OLICHKa OTBETOB Ha JK3aMEHAllMOHHBIC
BOIIPOCHL.
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