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1 [MacmopT nmporpaMmmsl y4eOHOH TUCUMIIIIMHBI
OI1.05 Mamepuanoeeoenue
1.1 O6saacTh npuMeHeHusi pado4eil MPOrpamMmbl

Pabouas mporpamma yueOHON AUCHUIUTHHEI (J1aee nmporpamMma Y J1) — sBJISIETCS 9acThIO

IIpOrpaMMbl IMOATOTOBKH CIIELMATIMCTOB CPEIHEro 3BeHa (Aajee - oOpazoBaresbHas IporpaMma)
no creruanbaocTd 13.02.11 TexHudeckast SKCIUTyaTalus U 00CIyKUBaHHUE SICKTPHUUECKOTO U
AJIEKTPOMEXAaHUYECKOTO 000PYAOBaHUS B MAIIMHOCTPOEHHH, pa3paboranuoii B [ATIOY CO
«TMK», B cootBerctBrE ¢ PI'OC CIIO, ¢ yueToM NpUMEpHON OCHOBHOK 00pa30BaTeILHOM
nporpammsl (nanee — [IOOII).

V]I MoXeT ObITh UCIOJIb30BaHA B JOMOJHUTEIHHOM NPOQPECCHOHATBHOM 00pa30BaHUH 10
cneunanbHoctd CIIO u mpodeccuoHanbHOM TOATOTOBKE CIEIHMATIMCTOB AJIEKTPOTEXHUYECKOTO
npodus.

Pabouas mporpamma cocTaBiieHa JUIsl THEBHOM (pOpMbI 00ydeHusl.
1.2 MecTo y4eOHOIl JMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl
VYyeOHasi AUCHUILIMHA OTHOCUTCS K 00ujenpogheccuoHaibHomy yukiy o0pa3oBaTeabHON
MIPOTPaMMBI.

1.3 Ilesin 1 nJIaHMpyeMble pe3yJabTAThbl OCBOCHHS Y4eOHOH JUCIUNJIMHBI:

Oobs3aTe/ibHAA YACTh
B pesynbpraTe ocBOeHUS yUeOHOW MUCIUILTHHBI O0yYaIOIIHIACS JOHKCH YMETh:

Koo Haumenosanue obpazosamenbHo2o pe3yibmama

Vi OIPEAEIIATh CBOMCTBA KOHCTPYKIIMOHHBIX M CHIPbEBBIX MATEPHAIIOB, IPUMEHIEMBIX
B IIPOM3BO/ICTBE, 110 MAPKUPOBKE, BHEIIIHEMY BUY, IPOUCXOKICHHUIO, CBOMCTBAM,
COCTaBY, HA3HAYCHUIO U CIIOCO0Y NPUTOTOBJIEHUS U KJIACCU(PHULIIUPOBATH UX

y2 ONPEAEIISITh TBEPIOCTh MAaTEPUATIOB

Vv3 OTIPEJICNIATh PEKUMbI OT)KUTA, 3aKAJIKH U OTITYCKA CTaJIN

V4 noJ0MpaTh KOHCTPYKLIMOHHBIE MaTepHAaJIbl IO X HA3HAUEHHIO U YCIOBUAM
HKCILTYaTaIlH

v5 noJ0UpaTh COCOOBI U PEXXUMBI 00PAOOTKH METAIUIOB (JIUTHEM, JABICHUEM,

CBApKOM, pe3aHreM) JUIsl U3TOTOBJICHMSI Pa3JIMYHbIX JeTaeH.

B pesynbpraTe ocBOeHUS yueOHOW NUCIMILIMHBI O0YYArOIITHIICS JOJKEH 3HATh:

Koo Haumenosanue obpazosamenbHo2o pe3yiomama
31 BUIbI MEXaHUYECKON, XUMHUYECKOW U TEPMUUYECKON 00paOOTKM METAJJIOB U CIJIABOB
32 BH/IbI IPOKJIAJOYHBIX U YIUIOTHUTEIbHBIX MAaTEpUAJIOB
33 3aKOHOMEPHOCTHU IPOLIECCOB KPUCTAIUIN3ALUH U CTPYKTYPOOOpPa30BaHHs METAIIJIOB
U CIUIaBOB
34 KJIaccu(UKaIII0, OCHOBHBIE BU/IbI, MAPKUPOBKY, 00JIaCTh MPUMEHEHUS U BU/IBI

O6pa6OTKI/I KOHCTPYKIHUOHHBIX MAaTCPpUAJIOB, OCHOBHBIC CBCACHUA 00 X Ha3HAYCHUHU
n CBOﬁCTBaX, IIPUHIUIIBI UX BBI60pa JJI1 IPpUMCEHCHM B ITPOU3BOJICTBE

35 MCTOJbI USMCPCHUS ITAPAMCTPOB U OIIPCACIICHUA CBOICTB MaTCcpHraJioB

36 OCHOBHBIE CBEJICHMSI O KPUCTAJUIM3ALUN U CTPYKTYpE PACIIaBOB
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37 OCHOBHBIC CBCJICHHSA O Ha3HA4YCHHUHU U CBOMCTBax METAINIOB H CIIJIaBOB, O
TCXHOJIOTHH UX IIPONU3BOJICTBA

38 OCHOBHBIE CBOMCTBA NOJMMEPOB U MX HCIIOJIb30BAaHHE

39 0COOEHHOCTH CTPOEHHUS METAJIJIOB M CIJIABOB

310 CBOWCTBA CMA30YHBIX M a0pa3UBHBIX MaTEPUAIOB

311 CH0COOBI NOJTYYEHUsI KOMIIO3UIIMOHHBIX MAaTEepUAJIOB

312 CYLIHOCTb TEXHOJIOTMYECKUX IPOLIECCOB JIUThsS, CBAPKU, O0OpabOTKH METaJJIOB

JaBJICHUEM U PE3aHUEM

BapuaruBHasi 4yacrTb
B pesyanaTe OCBOCHHUA JUCIIHUITJIMHBI CTYI[eHT JOJIDKCH yMeTb:

Koo Haumenosanue obpazosamenvbno2o pe3yromama
VBl ONPEIENATh YAEIbHBIE JIEKTPUYECKUE CONTPOTUBIICHNS PA3JIMUHBIX MATEPUAIIOB
VB2 ONPEIEIATh AYTOCTOUKOCTh TUIJIEKTPUKOB
VB3 ONpEJIETATh MArHUTHBIE IIOTEPH B JIEKTPOTEXHUUECKOM CTANIN MTPHU 3aJaHHOMN
aMILIUTY 1€ UHYKLIHAN
VB4 UCIIBITHIBATh MATEPHUAJIbI HA PACTSKEHUE
YBS VCIBITHIBATh MATEPHAJIBI HA TBEPILOCTD
YB6 BHIOMPATh MaTEPUAIIBI B 3aBHCUMOCTH OT YCJIOBUH SKCIUTyaTalluu

B PE3YIBbTATC OCBOCHUA JUCHUIUIMHBI CTYACHT JOJIZKCH 3HATDb:

Koo Haumenosanue 0bpaszosamenbHo2o pe3yibmama
381 MEXaHUYECKUE U ITEKTPOXUMHUECKHUE XapaKTEPUCTUKH 3JIEKTPOTEXHUYECKUX
MaTepHajoB
382 XUMHUYECKHE OCOOCHHOCTH MCIIOJIb3YEMbIX IPH MalKe U JTYKEHUH (JIIOCOB;
383 Ha3zHaueHHe, CBOWCTBA M 00J1aCTh MPUMEHEHUS! 3JICKTPOU3OIISIIMOHHBIX MAaTEPHUAJIOB;
384 METObl MPAKTUUECKON 00paOOTKHU AIICKTPOTEXHUUYECKUX MAaTEPHUAJIOB.

ConeprxaHue y4eOHOW NUCLUIUIMHBI JOJKHO ObITh OPUEHTUPOBAHO HAa MOATOTOBKY CTYAEHTOB
K OCBOCHHIO MPO(ECCHOHATBLHBIX MOAYJICH 00pa3oBaTeIbHON MPOrpaMMbI 10 crienuanbHocTH 13.02.11
TexHuueckast 3KcITyaTanus U 00CIy>KUBaHUE JIEKTPUUECKOTO U 3JIEKTPOMEXaHUYECKOro 000pyA0BaHUs
B MaIlIMHOCTPOECHUHH OBIIAIEHUIO TpodeccroHanbHbIMU KomnereHmsaMu (I11K)

Koo Haumenosanue obpazosamenbHo2o pe3yiomama

K 1.1. BbInonHATE HanaaKy, PperyjaupoBKY U IPOBEPKY 3JIEKTPUUECKOIO H
3IEKTPOMEXaHUYECKOTO 000PY0BaHUS

[IK 1.2 Opranu3oBbIBaTh U BBINOJHATH TEXHUYECKOE OOCTYKUBAHUE U PEMOHT
AJIEKTPUYECKOTO U 3JIEKTPOMEXAHUYECKOTI0 000PYA0BaAHUS

K 1.3 OcCylLIEeCTBIATh JUATHOCTUKY M TEXHUYECKHWUA KOHTPOJb MPU SKCIUTyaTaluu
AIIEKTPUYECKOTO U 3JIEKTPOMEXAaHUIECKOTO 000PYIOBaHUS

K 2.1 OpraHu3oBbIBaTh M BBINOJHATH PaOOThl MO 3KCIUTyaTallud, OOCITYXHBAHUIO U
PEMOHTY ObITOBOM TEXHUKHU

[IK 2.2 OcymiecTBISITh JUArHOCTUKY M KOHTPOJb TEXHHUUYECKOIO COCTOSIHHUSI OBITOBOM
TEXHUKHU

IIK 2.3 [IporHo3upoBaTh OTKa3bl, ONPEACNIATh PECypChl, OOHAPYKUBATH N1E€(DEKTHI

AIICKTPOOBITOBOM TEXHUKH




B nmpouecce 0CBOCHUS TUCHUIIMHBI Y CTYACHTOB J0J/IKHBI (l)OpMHpOBaTbCH oﬁume

kommnerenuu (OK) (Ilpuioxkenne A):

Koo Haumenosanue obpazosamenvbno2o pe3yiomama

OK 01. Br16upats crioco0 perieHus 3a1a4 npohecCHOHATBHON AEATEIbHOCTH
HNPUMEHHUTENBHO K pa3IMYHbIM KOHTEKCTaM

OK 02. Ocy1iecTBIATh NOUCK, aHATIM3 U UHTEPIpETalnio HHPOpMALUY, HEOOXOAUMOI s
BBITTOJIHEHHSI 337124 TPO(hECCHOHATILHOMN e TeIIbHOCTH

OK 03. [InanupoBaTh U peann3oBaTh COOCTBEHHOE MPO(PECCHOHANTBHOE U JIMYHOCTHOE
pa3BUTHE

OK 04. PaGorate B KOJUIEKTHBE U KOMaHe, 3(PPEKTUBHO B3aMMOJECICTBOBATH C
KOJIJIETaMH, PYKOBOJCTBOM, KJIIMEHTaMHU

OK 05. OcCymecTBIATh YCTHYIO U IHCBMEHHY0 KOMMYHUKAILIMIO Ha roCcyJapCTBEHHOM

s3pike Poccuiickoit denepanuu ¢ y4eTOM OCOOCHHOCTEH COIMAIBHOTO H
KYJIbTYPHOI'O KOHTEKCTa

OK 06. IIposiBIATE  Ipa)KAAHCKO-NIATPUOTUYECKYIO  IMO3MIMUIO, JIEMOHCTPHUPOBATh
OCO3HAHHOE MOBEICHNE HAa OCHOBE TPAAMIIMOHHBIX 00IEYeTOBEYECKHIX IIECHHOCTEH

OK 07. ConelicTBOBaTh COXPAHECHUIO OKPYXKAIOUIEH CpElbl, pecypcocOEpeKeHHIO,
(b ()EKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHIX

OK 08. Hcnonp3oBath cpeacTBa GU3NIECKON KyIbTYPhI JUII COXPAaHEHHS U YKPETUICHHS
3I0POBBSI B TIpoIiecce MPOQECCHOHATBHON AEATEIBPHOCTH U IMOICPIKAHUS
HEOOXO0AMMOT0 YPOBHSI (PU3NUECKON TTOATOTOBICHHOCTH

OK 09. Hcnonp3oBare  MHPOPMALMOHHBIE  TEXHOJOTHH B npodeCCHOHATLHON
JESITEIbHOCTH
OK 10. [Tonp3oBaTbes MPOQPECCHOHAIBHONW JOKYMEHTAIIMEH Ha TOCYJapCTBEHHOM M

HHOCTPAHHOM s3bIKax

OK 11. Hcnonp3oBaTh 3HaHMS 1O (UHAHCOBOM TI'PaMOTHOCTH, IUIAHUPOBATH
peANPUHUMATENILCKYIO IEATENILHOCTh B MpodeccuoHaIbHOM chepe

st popmupoBaHus U pa3BUTHS OOIIMX KOMIIETEHIIUHN y 00yJaromuxcsi B 00pa3oBaTeIbHOM
MIPOLIECCE UCTIONB3YIOTCS aKTUBHbBIE U MHTEPAaKTUBHBIE (POpMbI ITpoBeneHus 3anatuil ([Ipunoxxenue

b).
1.4 KosimuecTBO 4aCOB HA OCBOCHHE MPOTrPaMMbl YU4eOHOH TUCHUIITIMHBI
O06beM o0pa3oBaTeIbHON IpOrpamMMbl 80 akaJJeMHUYECKHUX YacoB, B TOM YHCIIE:

pabota o0yyaromuxcs BO B3aMMOICHCTBUH C TIpenoaBareieM /4 akaJeMUIeCKUX
9aCcoOB; CAMOCTOATENIbHAs padoTa 00yUarOImUXCsl 6 9acoB.




2 CTpyKTypa M coiep:kaHue y4eOHOH TUCHUIIINHBI

2.1 O0beM yueOHOM AMCUMIIVIMHBI M BUABI Y4e0OHOI padoThI

Bup yueOHoii fesiTeJIbHOCTH KoJa-Bo akageMuueckux
4acoB
O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 80
PaboTa o0yuaromuxcsi BO B3aMMO/1eiiCTBMH € NIpenojaBaTejieM 74
B TOM YHCJIE!
TEOPETHUECKOE 00yUCHHE 48
J1a00paTopHbIe pabOTHI He npenycmotpeHo
PAKTUYECKUE 3aHATUS 18
KOHTPOJIbHBIE Pa0OTHI He npenycmorpeno
KypcoBas pabota (mmpoekr) He npenycmorpeno
Koncynprarmu 2
ITpomexyTounas arrectanus B popme dk3ameHa, 4 cemectp 6
CamocTosiTesqbHasi padora o0yyawmmxcs (Bcero) 6
B TOM YHCJIE:
- pacuupoBKa MapoK 2
- [logroToBka J10K1a/10B 4




2.2 TemaTuyecKuii IJIAH U coJep:kaHue YueOHoil nucunmiunbl OI1.05 Mamepuanosedenue

HaumeHnoBanue Conepxxanue y4eOHOr0 MaTepuaia U (popMbl OPraHU3AIUN AeATEJTbHOCTH O0beM yacon OcBauBaemMble
pa3aesioB U TeM o0yuyaumxcsi 3JIEMEHThI
KOMIIeTEeH M il
1 2 3 4
Pa3nen 1 KoHCcTpyKIIMOHHBIE MATEPHAJIBI 48
Tema 1.1 Conep:xanue yueOHOro MarepuaJia 34
OcHOBBI CTtpoeHure 1 CBOMCTBA METAJIJIOB. BHyTpeHHEee CTpOeHHEe METAIIOB | CILTABOB. 1 OK1-OKl11,
MeTAJLJIOBEIeHUSA 1 IIK1.1-T1K1.3,
2. | Honsitue xpuctaiutuszanuy. Kpuctaminueckyue peleTky U UX TUIIbI 1 TK2.1-IIK2.3,
3 | TlousTHEe a/IOTPONNHU, KPUTHIECKHE TOUKH. 1 T1K4.1-TIK4.3.
4 | MeTobl HCCIIENOBAHMS METAILIOB U CILIABOB: MAKPO- M MUKPOAHAJIN3 1 31-37, V1-V5
PuU3NYECKUE CBOKCTBA METAJUIOB: IIBET, IUIOTHOCTh, TEMIIEpATypy IUIABICHHS,
S | TermIonpoOBOIHOCT, TEIUIOBOE DACIIMPEHHE, TEIUIOEMKOCTD, 3JEKTPOINPOBOAHOCTD, 1 VB4, VBS
MAarHUTHBIE CBOMCTRBA.
6 MexaHn4ecKue CBOMCTBA: NMPOYHOCTb, YIPYTOCThb, IUIACTUYHOCTb,  yJapHas BSA3KOCTb,| 1
TBECPAOCTH U BBIHOCJIIMBOCTh.
7 Y,uapHaﬂ BA3KOCTb, MCTO/J PICHBITaHI/Ifl, HoKa3aTellb CBOMCTBA. TBep,Z[OCTL, croco0 1
omnpezeneHus mo merony bpunenns
8 | Teepmocth. Criocob onpenenenus mo Meroay Paksema u Bukkepca. [TokazaTens TBEpAOCTH 1
9 | Meramnnueckue CruiaBbl U 1MarpaMMbl COCTOSHUSI. 1
10 | Tunbl fuarpamMm COCTOSIHUSI IBOWHBIX CIJIABOB 1
11 | JlnarpamMma COCTOSIHMSI JK€JI€30YTJIEPOJUCTBIX CIIJIABOB 1
12 | lnarpamma coctosinus Fe — Fe ,C 1
13 | Jlunum nuarpammel cocrosinust Fe — Fe 5C 1
14 | O6nactu nuarpammsl coctosiHus Fe — Fe 5C 1
15 | XKene3o u ero cruiaBsbl. 1
16 [ CtpoeHue u cBOMCTBA JKej€3a. 1
17 | ®usznueckue CBOIMCTBA XKele3a. 1




HanMmenoBanue
pa3esioB U TeM

Conep:xanne yueOHOro MaTepuasa u (popMbl OPraHU3aNUHU AeSITETbHOCTH
00yyarImmuxcs

O0LeM yacoB

OcBanBaeMble
3JIEMEHTbI
KOMIIeTEeH M i1

2

4

18 | XKenezoyrnepoaucTeie CIUIABHI.

19 | JlerupoBaHHbBIE CTAIM, UX KIACCUDHUKAILHS

() | BIHAHHE TErHPYIOMHUX SIEMECHTOB Ha CBOHCTBA CTaIH. MapKHpPOBKa JICTHPYEMbIX CTaei

p—t | | — D

CHJIaBbI MEAH, CIIJIaBbl aJIIOMUHUA, TUTAHOBBIC CIIJIaBbl, HUHKOBBIC CIIJIaBbI.
21 | CsoiicTBa.

22 | CrnaBbl THTAHOBEIE CILIABEI, IMHKOBEIC CILTaBEI. CBOMCTBA.

Crpoenue u cBoiicTBa MeTaJI0B. PU3NKO-MEXaHUYECKHE CBOWCTBA METAJUIOB: LBET,
IUIOTHOCTDH, TEMIIEPATYPY IUIABJICHUS, TEMIIONPOBOAHOCTD, TEIJIOBOE paCIIMPEHUE, TEINIOEMKOCTD,
SJICKTPOIIPOBOAHOCTH, MAI'HUTHBIC CBOMCTBA. IMPOYHOCTB, YIIPYTOCTh, INIACTUYHOCTD, YAapHas
BA3KOCTB, TBEPAOCTH U BEIHOCIMBOCTb. Yz[apHaﬂ BA3KOCTb, MCTO HCHBITaHHﬁ, IIO0Ka3aTciib
cBoiictBa. TBepmocTh, crocob ompeneneHus: mo Merony bpunemrs. Tepmocts. Croco0
ompeneneHus no Merony Paksenna u Bukkepca. [Tokazarens TBepnoctn  MeTanmnndeckue
CIUIaBbI U IMArpaMMBbl COCTOSIHUSA. THIIBI TUarpaMM COCTOSIHUS IBOMHBIX CILIABOB.
Hunarpamma coctosinusi Fe — FesC. JKeneso u ero cruiaBbl. CTpoeHHE U CBOMCTBA
Kenesa. dusznyeckue cBoWcTBa Jkenesa. JlermpoBaHHble cranu. BiusiHue
JUTHPYIOLIMX 3JIEMEHTOB Ha CTPYKTYpPY M MEXaHMUECKHE CBOMCTBA cTaneil. L{BeTHbie
cruiaBbl. CriiaBbl MM, CILJIABbI AIFOMUHUS, THTAHOBBIE CILIABbI, IMHKOBHIE CILIABBI.

CpoiicTBa MUKPOCTPYKTypa MEIHBIX M aJTFOMHUHHEBBIX CIIaBOB. Jlepopmupyemsie
cIUIaBElL. JInTelHbBIE CIUIAaBEI

IIpakTH4yecKkue 3aHATHS

Onpe,ueneHI/Ie MCXAHUYCCKUX XAPAKTCPHUCTHK

CTpYKTYpHI KeJIC30YTJIEPOUCTHIX CIJIABOB

I[I/IanaMMBI COCTOAHMA

AHaJIM3 CBOWMCTB, HA3HAYCHUS U paciiupoBKa MapOK YIIEPOAUCTHIX CTaICH

AHaJIu3 CBOMCTB, Ha3HaYeHUs U paciin(ppoBKa MapOK YyTYHOB.

AHaJu3 CBOMCTB, HA3HAYEHMsI U paciii(poBKa MapoOK JETHPOBAHHBIX CTaJICH.

N[N N |W[IN|—

Amnamms CBOI>'ICTB, Ha3HAa4YCHUA 1 paCHlH(bp0BKa MapoOK IBETHBLIX CIIJIABOB

—t = = = N DN DN

JlabopaTopHble padoThI

He




HaumenoBanue Coaep:xkanne y4eOHOro marepuasa u opMbl OPraHu3aluM AesITeIbHOCTH O0beM yacoB OcBauBaemble
pa3/iesioB U TeM o0yyarommxcst 3JIeMEeHThbI
KOMIIeTEeH M i1
1 2 3 4
npeodyCmMompeHo
KonTpoabnas padora He
npeodyCmMompeHo
CamocTtosiTes1bHast padoTa 00y4aroImmuXxcst 2
1 | CamocrositenbHas pacindpoBKa MApOK CTANCH U YYTYHOB 2
Tema 1.2 Conep:xanue yueOHOro MaTepuaJia 14
Crocobrr oopadoTiit 23 | CywHocTh 1 Ha3HaYEeHHEe TEPMUUECKON 00pabOTKHU CTAJIH. 1 OKI1-OK11,
MaTepHa.ioB 24 -XI/IMI/IKO-TepMI/I‘leCKaﬂ 00paboTKa cTanu 1 [IK1.1-ITK1.3,
25 | Jlurelinoe npou3BoAcTBO. CyIIHOCTb MTPOLECCA JIUTHS. 1 I1K2.1-11K2.3,
26 | CnermanbHbIe CIIOCOOBI JINTHSL. 1 11K4.1-11K4.3.
27 | O6paboTKa METaNIOB IABJIICHUEM M PE3aHUEM. 1
28 | UncTpyMeHTanbHbIE MaTEpPHUAIBL. 1 31-37,312, VI-V5
29 | DnexTpoTeXHUYECKHE METOIbI 00PaOOTKH. 1
30 | 3amuTa METAUIOB OT KOPPO3UU /
Crioco6s1 06paboTKkK MaTepuanoB. Buasl MexaHHUECKOH, XUMUIECKOU, TEPMUIECKOM
00paboTKK METAIIOB U CIUTaBOB. CYIIHOCTH JIMTEHHOTO MTPOU3BO/ICTRA.
TexHOMOTUYECKHI MPOIECC MOIYYCHHS OTIMBOK: B pa30Bbie (POPMBI 1 pyIHON WITH
MamHHON opMoBKOii. [ledekTrl B oTiinBKaxX. CrielluanbHBIE BUABI JIUTHS.
[Tpumensemoe obopynoBanue. CyntHocTh mporecca 00padoTku aaBieHreM. Harpes
MeTajula ¥ HarpeBaTebHble yCTpoiicTBa. Bunel 00padotku nasnenuem. IlpokatHoe
pou3BOACTBO. [IpoayKius mpokaTHOTO MPOU3BOACTBA. Bomouenue meramia.
[TpeccoBanue meTamia u cocoObl mpeccoBanus. CBoOOaHAs KOBKa. ['opsidast
00beMHasl mTaMIToBKa. XoJioaHas mraMioBka. [Iponece pezanus metanna. [lonstue
0 pexxumax peszanus. Metozasl 00paboTku pezanueM. Kiaccupukarus
METAJUIOPEKYIIUX CTAHKOB U UX XapakTepucTuka. [IoHsATHs 0 JonyCKax U mocajikax
JlaGopaTopHbie padoThI He
npeodyCmMompeHo
IpakTHyeckne 3aHATHSA 4
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HaumenoBanue Coaep:xkanne y4eOHOro marepuasa u opMbl OPraHu3aluM AesITeIbHOCTH O0beM yacoB OcBauBaemble
pa3/iesioB U TeM o0yyarommxcst 3J1eMeHThbI
KOMIIeTEeH M i1
1 2 3 4
8 | BausHue pexxuMoB TepMOOOpaOOTKU Ha CTPYKTYpPY U CBOMCTBA CTaJIU 2
Crioco0bl 1 pekrUMBI 00pa0OTKH METAIIOB (JIUTHEM, TABJICHHEM, CBAPKOM, 2
pe3aHueM) JUIsl U3TOTOBJICHHSI Pa3IMYHbIX JAeTalIeH.
KonTposabHubie padoThl He
npeodyCmMompeHo
CamocTtosiTesibHasi padoTa 00y4aroImmXxcsi
2 [ Moxroroska moknana mo crnoco6am oGpaGOTKM MaTEpPHAIIOB 2
Paznes 2 DiieKTpoTeXHHMYeCKHEe MAaTePHAJIbI 24
Tema 2.1 Conep:xanue yueOHOro Mmarepuasa 20
JAmdaexkTpruyeckue 31 | XapaKTepuCTUKH 3JEKTPOTEXHUUYECKUX MAaTEPUAIIOB: TEMIIepaTypa IUIaBJICHHUS,
pasMATYCHUS, TCHHOCTOi/’[KOCTL, HaneBOCTOf/'IKOCTL, KHUCJIOTHOC YHUCII0, BA3KOCTbD, [
MaTepuabl BOJIOTIOTJIANICHHUE.
32 | Knaccudukarus 1 CBONCTBA JUIJICKTPUKOB. 1 OK1-OK11, IIK1.1-
33 | Matepuaibl Ha OCHOBE Kay4qyKOB, JJAKH, SMaJIH, KOMIAYHIbI, (DIFOCHI 1 [1K1.3, [TK2.1-
34 | CocraB, TpeOOBaHUS, IPEABABISIEMbIC K HUIM 1 [1K2.3, [TK4.1-
35 | OcHOBHBIE 2JIEKTPUUECKHE XapPAKTEPUCTUKU AUDIIEKTPUKOB. / I1K4.3.
36 | Ionsipuzauus. Buasl nosisipuzanuu. IIeKTPONPOBOAHOCTD. [IudekTpuueckue
MOTEpH. DIIEKTPUYECKASI TPOYHOCTh 1 31-37,3 12, VI-V5
37 | CtpoeHne u Ha3HAYCHUE PE3UHBI. 1
38 | OcHoBHBIE CBOWCTBA, 00JACTH IPUMECHECHHE. 1
39 | OcHOBHBIE CBOMCTBA IJIACTUUECKUX MACC M ITOJIMMEPHBIX MATEPHAJIOB. )
40 | XapakTepuCTUKH, OCOOCHHOCTH CTPOCHHUS MOJIUMEPHBIX MATEPHAJIOB. 1 38-311
41 TBepabie HEOpraHUYEeCKue JUDIIEKTPUKU: CTEKJIO, KepamuKa,
3JIEKTPOU30JIALIMOHHBIE TUIEHKH, CIII0Aa U MaTepuaisl Ha ee ocHoBe CocTaB u 1 351- 384
Kiaccuukanys
42 | TpeboBaHusl K HEOPrAaHUYECKUM JUDIEKTPHKAM, 00JIACTH MPUMEHEHUSI. 1
43 | CBoiicTBa CMa304HbIX U a0pa3UBHBIX MATEPHAJIOB. ]
44 | XapakTepucTUKH aOpa3UBHBIX MaTepuaioB. Beibop abpa3uBHOro MaTepuaia 1o ]

MMPUMCHACMOCTH
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HaumenoBanue Conepxanue y4eOHOro MaTepuaJia v (poOpMbI OPraHU3al UM 1eATeJTbHOCTH Oo0bem yacoB OcBauBaembie
pa3aesioB U TeM 00yyarImmuxcs 3JIeMEeHThbI
KOMIIeTeHIN I
1 2 3 4
XapaKTepuCTUKU BJIEKTPOTEXHUYECKUX MaTEpHUaJiOB: TeMIeparypa IUIaBJICHUS,
pa3MArdeHus, TEIIOCTOMKOCTh, HarpeBOCTOMKOCTh, KHCJIOTHOE 4YHCIIO, BSI3KOCTh,
Bojonoriamenue Kinaccudukaius u CBOHCTBa AMAIEKTPUKOB. MarepHaibl Ha OCHOBE
Kay4yKOB, JIaKH, SMalu, KomnayHsl, ¢iarocel. CocTtaB, TpeOOBaHUS, MPEAbSBIIEMbIE
K HuM OCHOBHBIE CBOWCTBa, oOnactu mnpuMeHeHHe (OCHOBHBIC JIIEKTPUYECKHE
XapaKTePUCTHKU TUDJIEKTPUKOB. [Monsapuzanus. Buner MOJISIPU3ALIH.
DNIEKTPONPOBOIHOCTb. JU3NeKTpuiyecKre nNoTepu. DIeKTpuieckasi IpoyHOCTh Bubl
abpa3uBHBIX MaTepuanoB. Dusuyeckue U Kpucramuiorpadpuiyeckue CBOICTBY
aOpa3MBHBIX MAaTEPHUAJIOB, OMPEACISAIONINE WX HAa3HAYCHHWE M TMPHUTOJHOCTD.
[TpuponHble U cuHTETHYECKHE a0pa3uBbl. XapaKTePUCTUKU aOpa3uBHBIX MaTEpUaJIOB.
Br16op abpa3uBHOro Marepuana mo NpuMeHSIEeMOCTH
JlabopaTopHbie padoThI He
npedyCMOmpeHo VBl- VB2
IlpakTHyeckue 3aHATHSA 4 3s1- 3p4
10 |M3y4eHne METONOB ONpEAEICHHS TAPaMETPOB AUDICKTPUKOB 2 OKI-OKl1,
11 [CgoiicTBa miacTmacc 2 IIK1.1-1IK1.3, IIK2.1-
KonTtpoJsibHbie padoThl He 1IK2.3
npeoyCmMompeHo
CamocTtosiTe1bHast padoTa 00y4aoImmuXxcst 2
3 [ToaroroBka nokiaga no TeMe «BuJbl MPOKIAJOYHBIX U YIUIOTHUTEIbHBIX P
MaTepuaioBy.
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJia 4 OKI-OKl1,
Komnosuunonnsie | 45 | [IpUHIUIBI CO3/JaHUSI U OCHOBHBIC THITHI KOMITO3HIIMOHHBIX MaTePHAIOB 1 1IK1.1-1IK1.3,
MaTepuajbl 46 [DOBTekTMYECKHE KOMIO3UIMOHHBIE MaTepuaibl. KOMIIO3UIIMOHHBIE MAaTEPHUAIIBI 1IK2.1-1IK2.3
Ha HEMETaJUIMYECKON OCHOBE ! 31-37,312, VI-V5

47 [ MexaHnnueckue CBOMCTBAa KOMIIO3UIIMOHHBIX MaTepUAJIOB. 1
48 |OO6nacti W TMEPCNEKTUBHl NPUMEHEHHUS KOMIIO3MLMOHHBIX MAaTepHalioB B ] 310-311

MalllMHOCTPOCHUMU.

HpI/IHI_[I/IHLI CO3aHrd WU OCHOBHBIC THIIbBI KOMIIO3MIIMOHHBIX MAaTCpHaAJIOB.

DBTEKTHYECKHE KOMIIOSUIIMOHHBEIE MaTCpHaJIbI. KOMHOSI/IHI/IOHHHG MaT€praJibl Ha
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HaumenoBanue Coaep:xkanmne yueOHOro marepuasa u GopMbl OPraHu3anuu AeITeJIbHOCTH O0beM yacoB OcBauBaemble
pa3esioB U TeM o0yyaumxcs 3JIeMEeHThbI
KOMIIeTEeH M i1
1 2 3 4
HEMETaJUIMYEeCKOM OCHOBe. MexaHnueckue CBOMCTBAa KOMIIO3UIIMOHHBIX MaTEPHUAJIOB.
OO6sacTé ¥ TEPCIEeKTUBBl MPUMEHEHHUS KOMITIO3UIIMOHHBIX MaTepHUaIoB B
MalIMHOCTPOEHU U
JlabopaTopHbie padoThI He
npedyCmMompeHo
IlpakTHyeckne 3aHATHSA He
npedyCmMompeHo
KonTpoiibHbIe padoThl He
npeoycmMompeHo
CamocrosiTe1bHasA padoTa 00y4arOIMXCs He
npedyCmMompeHo
Koncyabranus 2
IK3amen 6
Bcero: 80
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3 YciaoBus peajn3anuu NpOorpaMmbl Y4eOHOM U CHUNIMHBI
3.1 TpeGoBaHusi K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHH 0

Peanu3zanus nporpammbl yueOHON AUCHUIUIMHBI TpEeOyeT HaMU4Ksl yUeOHOH ayAUTOPHH -

«MarepuanoBeieHUE»; J1Ta0OPATOPUH — «He NPEOYCMOMPEHO .

OOGopynoBaHue yueOHOU ayUTOPHUH:

MoCaJ04YHbIC MCCTA MO KOJIUUCCTBY

obOyyJaronuxcsi; pabodyee MECTO MPENo/1aBaTelis;

KOMIUIEKT Y4eOHO-HAIIISTHBIX TOCOOUIA 1 TUIAKATOB MO JUCHUILINHE «MarepranoBeieHue;
METOANYECKad JOKYMCHTAIIUAA, paSHaTOQHBIﬁ Marepurall 1o JMCHUIIINHE
«MatepuanioBe/ieHHE»; CIIPABOYHAS JIUTEPATYpa.

TexHunueckue cpeacTBa 00yUeHHUs:

- KOMITBIOTEP C JIMIEH3UOHHBIM MIPOrPaMMHBIM 00€CTICUCHHEM;
- MYJIbTUMEIUINHBIN TPOCKTOP;
- UHTEPAKTUBHAS J10CKA

3.2 UnpopmanmoHHOe o0ecnieyeHne
OCHOBHBIE HCTOYHUKH

MopsikoB O.C. MatepuanoBefieHue: y4eOHUK ISl CTYI. YUpEKIeHHH cpea. mpod. oOpa3zoBanus /
0O.C. MopskoB. — 9-e u3zn., crep. — M.: U3garenbckuit uentp «Akagemusi», 2017. — 288 c.
Connues 1O.I1. MarepuanoBenenue: yaeOHUK JUIs CTY/. YUpEeKACHUH cpea. npod. oOpa3oBaHus /
FO.I1. Connues, C.A. Bonorxanuna, A.®. Uronkun. — 13-e usa., crep. — M.: U3narensckuii neHTp
«Axagemus», 2017. — 496 c.

Jlono/iHuTeIbHbIE HCTOYHUKHU

DNeKTpUYecKUe U KOHCTPYKLUMOHHbIE MaTepuaibl: yYeOHHK I CTyH. YUPEKICHHH cperd. mpod.
obpazoBanus / B.H. bopoaynun, A.C. Bopo6seB, B.M Mattonun u ap.; noa pen. B.A. ®anukosa. —
9-e u3n., ucnp. — M: Uznarensckuii neHtp «Axagemus», 2017. — 280 c.

lapudynnun ®@.A., @erucos I'.I1. MaTtepuanosenenue u TexHonorus metamio, M: Onukce, 2017.
— 624c.

HNurepHeT-pecypcsl

5 DnexTpoHHsIii pecype «I'moccapuit». @opma goctyna: www.glossary.ru

6

OnektpoHHbId pecypc «CrymeHdeckas 3nekTpoHHas Oubnmorexka «BEJ[A». dopma mocryma:
www.lib.ua-ru.net

OnektpoHHbli pecypc «I[lyOnmunas mHTEepHET-OMONMOTeKa. Crenuanu3anus: OTe4eCTBEHHAs
nepuoukay. @opma gocryna: www.public.ru

Hayuno-TexHnueckuii xypHan «MeTtaioBeieHHe U TepMHUYecKas 00paboTka MeTaiioB». Gopma
noctyna: http:/ mitom.folium.ru

Hay4Ho-TexHnueckuit KypHaI «ITomumepHsbie MaTepUaIbI». dopma JOCTyTIA:
http :// www.polymerbranch.com

10 UadopManinoHHBIN CalT Mpo TUIacTUK U Apyrue nonumepsl. @opma goctyna: http:// www.koros-

plast.ru



4 KoHTpOJIb U OlIEHKA Pe3y/JIbTATOB OCBOCHUSA Y4eOHOM TUCIIUIIUHBI

PesynbTathl 00yuyeHust
(ocBOCHHBIE YMEHUsI, YCBOCHHbIE 3HAHNS)

@opmMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJIbTaTOB 00y4eHus1

3HaThb:

- BUJIBI MEXaHUYECKON, XUMHUUECKOUN U

TEPMHUYECKON 00pabOTKM METAJIOB U CIIABOB;
—BU/bI IPOKJIAIOYHBIX U YIUIOTHUTEIBbHBIX
MaTepUalioB;

—3aKOHOMEPHOCTH MPOLIECCOB KPUCTAITU3ALNH U
CTPYKTYypOOOpa30BaHMs METAJUIOB U CILUIABOB,;
—KJIacCU(PUKAIMIO, OCHOBHBIE BU/Ibl, MAPKHPOBKY,
o0acTh MPUMEHEHHUS U BUbI 00paboTKH
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, OCHOBHbIE
CBeZIeHHs 00 UX Ha3HAUEHUU U CBOWCTBAX,

MPUHIUIIBI UX BLI60pa UL IPUMCHCHUSA B
IIPOMU3BOACTBE;

—METO/bl U3MEPEHUS TAPAMETPOB U ONPEIEICHUS
CBOMCTB MaTepHaJIOB;

—OCHOBHBIE CBEJICHUS O KPUCTALTH3ALUH U
CTPYKTypE PacIUIaBOB;

—OCHOBHBIE CBEJICHHSI O HA3HAYEHUHU M CBOICTBAX
METAJUIOB ¥ CIUIABOB, O TEXHOJIOTUHU HX
MIPOM3BOJICTBA,

—OCHOBHBIE CBOMCTBA MTOJUMEPOB U X
UCTIOJIb30BaHUCE;

—0COOEHHOCTH CTPOEHHSI METAJIJIOB U CILJIABOB;
—CBOMCTBa CMa30YHbBIX U a0pa3BHBIX MAaTEPUAJIOB;
—CHocOOBI MOIYyYEHHUS KOMITO3UIIMOHHBIX
MaTepualioB;

-CYIIHOCTh TEXHOJIOTUYECKUX MPOIECCOB JIUTHS,
CBapku, 00OpabOTKM METAJUIOB JaBIIEHUEM U
pe3aHueM;

-MEXaHHYECKHE U DIICKTPOXHUMUYECKUE
XapaKTEPUCTHKH IEKTPOTEXHUICCKUX MATEPUAIIOB;
- XUMHUYECKHE OCOOCHHOCTHU MCTIONIb3YEMBIX

NIPY TIAKEe U JTy>)KEHUH (DITFOCOB;

- Ha3Ha4YCHHE, CBOMCTBA M 00JIaCTh IPHMEHEHHUS
AIIEKTPOHU3OJISIIIHOHHBIX MATEPHAIIOB;

- METO/IbI MPAKTHYECKOU 00pabOTKU

QJICKTPOTCXHUUCCKUX MATCPUATIOB

TectupoBanue

IlceMeHnHbIe 3a0aHus

DK3aMeH

Ymemo:

- OIPEJETSTh CBOMCTBAa KOHCTPYKIIMOHHBIX
CBIPBEBBIX MaTEPUAIIOB, IPUMEHSIEMBIX B
MPOM3BOJICTBE, TI0 MAPKHUPOBKE, BHELITHEMY
BUJ1Y, IPOUCXOKICHUIO, CBOWCTBAaM, COCTaBY,
HAa3HAYCHUIO U CIIOCOOY MPHUTOTOBJICHUS U
KJIaccu(UIUpPOBaTh UX;

- OIPEIETATh TBEPAOCTh MaTEPUATIOB;
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—ONpEACIATh PEXKUMBI OT)KUTa, 3aKaJIKH U OTITyCKa
CTaju,

—-T0I0MpaTh KOHCTPYKIIMOHHBIC MaTePHAJIbI 110 UX
HA3HAYEHUIO M YCIOBHSM DKCIUTyaTaIlHH;

noa0upatk Crnocodbl U PEeXUMbI 00pabOTKU

METaJUIOB (JIUTHEM, IaBJICHUEM, CBAPKOM, PE3aHUEM )

AJI1 U3rOTOBJICHUSA Pa3JIMYHBIX JeTaneu.

= OIPCACIATh YACIIbHBIC SJICKTPUICCKUC
COIIPOTUBJICHHUA Pa3JIMYHBIX MATCPHAJIOB;

- OIIPCACIIATL AYT! OCTOMKOCTh JAUIJICKTPUKOB,
-0npCaCIATh MarHUTHBIC ITIOTCPU B
BHCKTpOTeXHquCKOﬁ CTaJii Ipu SaHaHHOﬁ
AMINIMTYAC UHAYKIUH,

-UCIIBITbIBATb MAaTCPUAJIbl Ha PACTAKCHUC,
-UCIIBITbIBATbL MAaTCPpHUAJIbI HA TBép)IOCTI);
-BLI6I/IpaTB MaTcpHraJibl B 3aBUCUMOCTHU OT yCJIOBI/Iﬁ

IKCILTyaTalHH.

[lemarornyeckoe HaOmogeHue  (pabora Ha
MIPAKTUYECKHUX 3aHATHUAX )

Ouenka pe3yJIbTaToOB BBIIIOJIHEHHUS
MPAKTUYECKUX 3aHITUI

BrinonHenne caMocTosATebHON paboThI

[ToaroroBka M 3amuTa rpynIoBbIX 3aJaHUI

IPOCKTHOI'O XapaKTepa
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Ipunoxenne A

Texnonornu popmuposanuss OK

HaszBanune OK

OK 01. Beibupats crioco0 permienust 3aaaq
po(heCCHOHATILHOM JISATSIIBHOCTH MPUMEHHUTEITHLHO K
paSJII/I‘IHEJM KOHTCKCTaM

TexnoJsiorun popmuposanust OK
(Ha y4yeOHBbIX 3aHATHAX)
Wzyuenue matepuana, 3JIeMEHTaMU
MIPE3eHTAllUd Ha OCHOBE  COBPEMEHHBIX
MYJIbTUMEAUNHBIX CPEICTB
Pa36op KoHKpeTHBIX cuTyarui, padboTa B
MaJIbIX rpynnax.

OK 02. OcymecTBisTh IOUCK, aHAIU3 U
UHTEpIpPEeTalui0 HHPOpPMAINKH, HEOOXOAMMON s
BBITIOJIHCHHMSI 33724 MPOGhECCHOHATBHOM JISITSIbHOCTH

Brimonnenue CaMOCTOATCIIbHBIX
y4acTueC B MCTOAC ITPOCKTOB

pabor,

OK 03. [IimanupoBath 1 peain30BaTh COOCTBEHHOE
po(heCCHOHATLHOE U JTHYHOCTHOE PA3BUTHE

VYyactue B €JIOBOM WUrpe, perieHue
POOJIEMHBIX CUTYaITHil.

OK 04. PabotaTs B KOJJIEKTHBE U KOMAaHIE,
3bPEeKTUBHO  B3aUMOJICHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KIIHEHTAMH

Yuactue B HGHOBOﬁ HUrpe, aHajJu3
CUTYAalMOHHBIX IMPOU3BOACTBCHHLBIX 3a/1a4.

OK 05. OcymiecTBasiTh YCTHYIO U HNUCbMEHHYIO

CaMOCTOATCIIbHaA pa60Ta 10 BBIITOJTHCHUIO

KOMMYHUKAITHIO Ha TOCYJApCTBEHHOM SI3BIKE | MPE3CHTAIIHH, pedeparos, Oecena,
Poccuiickoii ®enepanuu ¢ y4eToM OCOOCHHOCTEH nabopaTopHble  PabOTHI, [IPaKTUYECKUE
COLIMAJIBHOTO U KYJbTYPHOTO KOHTEKCTa paloTHI

OK 06. TlposiBisTh IpaxaaHCKO-IAaTPUOTUYECKYIO
MO3HIINIO, IEMOHCTPUPOBATH OCO3HAHHOE TIOBEICHNE
Ha  OCHOBE TPAIMIIMOHHBIX 00I11e4eTI0BEYECKUX
EHHOCTEN

OK 07. ConelicTBOBaTh COXPAaHEHUIO OKPYXKaroLIeH
cpenpl, pecypcocOepeKeHHUIO, 3¢ pexTuBHO
JICCTBOBATh B UYPE3BbIUYAHBIX CUTYALIMIX

OK 08. Hcnonb3oBaTh cpeacTBa (U3NUECKOi
KYJBbTYPBI JJII COXPAHCHUA U YKPCIJICHUA 3J0POBLS B

npouecce  NPO(ECCHOHATBHOW — JESATENBHOCTH U
HOJIEP)KaHUsl HEOOXOIUMOTO  YpOBHS  (PU3UUECKOM
HOJrOTOBJICHHOCTH

YyacTue B JUCKYCCHUHM MO aKTyalbHBIM
nmpobaemMam

OK 09. Hcnonb3oBaTh HHGOPMAIITMOHHBIE TEXHOJIOTUH
B ITPO(heCCHOHATILHOM IS TEIbHOCTH

Pa300p KOHKpETHBIX cuTyanui, pabora B
MaJIbIX TPYNIax, TMPaKTHYECKUEe  3aHATHS,
Oecena, pa300p KOHKPETHBIX CUTYaITHi

OK 10.  Ilonwp3oBaThCs npodeccuoHaIbHOM
ILOKYMCHTaHI/IGI\/JI Ha roCyiapCTBCHHOM U MHOCTPAHHOM
SA3bIKax

BrlmonHeHNe caMOCTOSTETFHBIX padoT

OK 11. Hcnonp3oBaTh 3HaHHS MO (UHAHCOBOM
IPaMOTHOCTH,  IUIAHUPOBAThH NPEANPUHUMATEIBCKYIO
JIeSITeIbHOCTh B PO ecCHOHATIBHOM cepe

YyacTue B JHUCKYCCUHM MO aKTyalbHBIM
npobiieMamM
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puiaoxkenne b

HJ'IaHI/lpOBaHI/Ie y‘leﬁHle 3aHATHIL C HCMOJIL30BAHUEM AKTHBHBIX M HHTEPAKTUBHBIX

¢opm U MeTO10B 00yUEeHHS CTYAEHTOB

Ne AKTHBHEIE 1 Kon
n/n Tema y4yeOHOrO0 3aHATHS HHTEepaKTHUBHbIE GOPMBI U (popmupyembix
METO/IbI 00y4YeHMsI KOMIIeTeHI Uil
1. | II3Nel IIpoBenenne Makpo u Paz60p KOHKpPETHBIX OKI1-OKl1,
MHUKpOaHajIn3a o0pasia u3Aenus cUTyauui, paboTa B MaJIbIxX 1IK1.1-1IK1.3,
rpynmax 1IK2.1-11K2.3
2. | ITPNe2 Bribop u 060cHOBaHHE pexruMa MopenupoBanue OKI-OKl1,
TEPMUYECKON 00paOOTKH JJI Pa3IUYHBIX | MTPOU3BOACTBEHHBIX 1IK1.1-1IK1.3,
MaTepHaJIOB IIPOLIECCOB U CUTYyaLUH, 1IK2.1-1IK2.3
MpaKTHYECKHE 3a/1auH,
pa3bop cutyanuii u3
IPAKTUKU CTYAECHTOB.
3. | Tema 2.1 JIunsexkTpuyeckue MaTepraibl KoMOnHHUpOBaHHBIN YPOK C OKI-OKl1,
3JIEMEHTAMU MPE3EHTAlUN Ha IIK1.1-TIK1.3,
OCHOBE COBPEMEHHBIX T1IK2.1-1IK2.3
MYJIbTUMEIUMHBIX CPEICTB
4. | [Ipaktuueckoe 3anarue Ne 10 Uzyuenue Pa300p KOHKpETHBIX OKI1-OKl1,
METO/IOB OIIPEEIICHUs ITapaMeTPOB CUTyalui, paboTa B MaJIbIX 1IK1.1-1IK1.3,
JIUDIICKTPUKOB rpynmnax I1IK2.1-1IK2.3




Jlner aktyanuzanuu padoyeil nporpaMmsl

Jara
aKTya/Jau3anu
"

Pe3yﬂbTaTbl aAKTyaJIm3auuu

®damuaua U.0. n
MOJNKCEH JIUIA,
OTBETCTBEHHOIO 32
aAKTyaJIu3alHI0
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