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1. MACIIOPT PABOYENM ITPOT'PAMMBI T CIHUILINHBI
1.1. ObaacTh NpuMeHeHus1 pado4yel NPporpaMMbl
HporpaMMa yqe6H0ﬁ AUCHUIUIMHBL SBJIACTCA 3JICMCHTOM IHIPOrpaMMbl IMOATOTOBKHU
CHEeLMATNCTOB cpeaHero 3BeHa mno crenuansbHocTH CIIO 35.02.08 Onekrtpuduxanus u
aBTOMATHU3AIMs CEJIBCKOTO X03HCTBA.

1.2. MecTto IMCUMIUIMHBI B CTPYKType NpPOrpamMMbl MOATOTOBKH CIEIHAJHCTOB
CpelHero 3BeHAa. JUCLUUIUIMHA OTHOCUTCS K OOIMIENpOPECCHOHANBHBIM  TUCIUILUIMHAM
npohecCHOHANBHOTO HUKIIA.

1.3. Hean wu 3agayd AUCUMILUIMHBI; Tpe0OBaHUS K pe3yJabTaTaM OCBOEHHUS
AUCUMITUHBI:

Lenb: u3ydeHHust TUCUUIUIMHBI — MO3HAHHWE MPUPOJBI U CBOWCTB MAaTEpUANIOB, a TAKXKe
METO/I0B UX 00paboTKH 111 Hanbosee 3PpPEeKTUBHOTrO MPUMEHEHHS B TEXHHUKE.

3amaun  W3y4yeHUS JUCHMIUIUHBI — PACKPbITh (U3MUYECKYI0 CYIIHOCTb SIBICHU,
MPOUCXOSAIINX B MaTepuaiax MpHU BO3ACHCTBHM HAa HUX PA3IMYHBIX (PAKTOPOB B YCIIOBHUSX
MPOU3BOJCTBA M OKCIUTyaTallUM W WX BIMSHME Ha CBONCTBA MaTepUajoB. YCTaHOBUTH
B3aMMOCBSI3b MEXKJy COCTaBOM, CTPOSHHEM M CBOWCTBAMH MaTepuayioB. M3yuuTh TeopHio u
NPAaKTUKY TEPMHUYECKOTO, XUMUKO—TEPMUYECKOTO B IPYTUX CIIOCOOOB YIIPOYHEHHUSI MAaTEPHAJIOB.
N3yuuTh OCHOBHBIE TPYIITBI COBPEMEHHBIX MaTEPHUAIOB, X CBOMCTBA U O0JIACTH MTPUMEHEHUH.

ymembo:

— pacmo3HaBaTh M KIAaCCH(PUIMPOBATh KOHCTPYKIIMOHHBIE M AIIEKTPOTEXHUYECKUE
MaTepHalbl 0 BHEIIHEMY BUY, IPOUCX0XKICHHUIO, CBOWCTBAM;

— moadupaTh MaTepualibl MO WX HAa3HAYEHUIO M YCIOBHUSAM OKCIUTyaTallud MAJis
BBITTOJIHEHUS paboT;

—  BBIOMpaTh U pacmupoBbIBATH MAPKH KOHCTPYKIIMOHHBIX MaTepUasoB;

—  ONpeAeNsTh TBEPIOCTh METAJIIOB,;

—  ONpEAETATH PEKUMBI OTXKHTA, 3aKAKH U OTITYCKa CTaJIH;

—  noadupaTh cnocodbl 00pabOTKHU METaJIOB (JINTHEM, JaBIEHUEM, CBAPKOH, pe3aHueM
U JIp.) 7151 U3TOTOBJIEHUS Pa3IMYHBIX JieTajIei;

3Hamb:

— OCHOBHBIE BHJbl KOHCTPYKLIMOHHBIX, 3JIEKTPOTEXHUUECKUX, METAJUIMYECKUX U
HEMETANTNYECKUX MaTepUaJloB;

—  KiIaccudukanuio, CBOWCTBa, MapKHPOBKY U o0nacTh IPUMEHEHUS
KOHCTPYKLIMOHHBIX MaTe€pPUaIOB, IPUHIIMII UX BBIOOpa /Ul IPUMEHEHHS B IPOU3BO/ICTBE;

—  OCHOBHBIC CBEJICHUS O HA3HAUYEHUH U CBOMCTBAX METAJUIOB U CIIABOB, O TEXHOJIOTHU
UX IIPOU3BOJICTBA;

—  OCOOCHHOCTH CTPOEHHSI METAJIOB U CIUIABOB, 3aKOHOMEPHOCTH MX KPUCTAJUIN3AIIUU
U CTPYKTYpOOOpa30BaHUs;

—  BuAbl 00pabOTKU METAIIJIOB U CIUIABOB;

—  CYIIHOCTh TEXHOJOTHYECKUX IPOLECCOB JHThS, CBApPKH, 00pabOTKH /JaBICHHUEM U
pe3aHueM;

—  OCHOBBI TEpMOOOPAOOTKH METAIJIOB;

—  CITOCOOBI 3aIUTH METAIJIOB OT KOPPO3HH;

— TpeOoBaHHUs K KauecTBY 00pabOTKH JeTanei;



—  BMJBI U3HOCA JCTAJICH U y3II0B;

— OCOOCHHOCTH  CTpPOEHHs, Ha3Haue€HHWE W  CBOMCTBA  PAa3NUYHBIX  TPYHI
HEMETaJUIMYECKUX MATEPUAJIOB;

—  KJIACCH(MKAIIMIO U CIIOCOOBI MOIY4YEHUS! KOMITO3UIIHOHHBIX MaTepPHAaJIOB.

1.4. TpynoeMKOCTb 1M CHHIIJIMHbI:

— MaKCHMaJIbHOW y4eOHO# Harpy3ku oOyuatomerocs: — 144 gaca,

— B TOM YHCIIE:

— 00s13aTeNbHON ayAUTOPHOHN yueOHOI Harpy3ku oOy4arorierocs — 96 gac;
—  CcaMOCTOSTENBHON paboThl oOyuatomierocst — 40 qacos;

2. PE3YJIbTATHI OCBOEHUSI YUEBHOM JUCIUITIINHBI

Pesynbrarom ocBoenust nmporpammel OI1.03 Marepuanosenenue sistorcst oomnue (OK)
u ipodeccuonanbubie (I1K) komrereHnmu:

OK 1. TlonumaTh CYHIHOCTh M COIMANBbHYIO 3HaYUMOCTh CBOEil Oymyrieil mpodeccuu,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK.2. Opranu3oBbIBaTh COOCTBEHHYIO IESTEIbHOCTb, BBIOMPATH TUIIOBBIE METONBI U
CHIOCOOBI BHITTOJIHEHUS TPO()ECCHOHABHBIX 33144, OLIEHUBATh NX 3 (EKTUBHOCTH M KaYECTBO.

OK.3. [IpuHuMaTh pelieHusl B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYalUsX U HECTHU 3a
HUX OTBETCTBEHHOCTb.

OK.4. OcymecTBisITh MOUCK M HUCHOJIb30BaHUE HH(OpPMAIMK, HEOOXOAMMOW s
3¢ exTUBHOrO BBIMOMHEHUS TPO(HECCHOHATBHBIX 337ad, NPOGECCHOHATBHOTO0 U JUYHOCTHOTO
pa3BUTHSL.

OK.5. Hcnonb3oBath  MHPOPMAIMOHHO-KOMMYHHKAI[UOHHBIE  TEXHOJIOTUU B
pohecCuOHATIBHON e TENbHOCTH.

OK.6. PaboraTh B KOJUIEKTUBE U KOMaHJe, 3(P(EeKTHMBHO OOIIAThCA C KOJIJIEraMu,
PYKOBOJCTBOM, OTPEOUTEISIMHU.

OK.7. Bparpb Ha ce0s OTBETCTBEHHOCTh 3a PadOTy WIEHOB KOMaHAbl (MOJIYMHEHHBIX),
pEe3yNbTaT BBINOJHEHUS 3a/1aHH.

OK.8. CamocTosTensHO ONpenensaTh 3ajJaud Mpo(ecCHOHANIBHOTO JIMYHOCTHOTO
pa3sBUTHS, 3aHUMATbCcd  €caMOOOpa3OBaHMEM,  OCO3HAHHO  IIJIAHUPOBATh  IOBBILICHHE
KB (DUKALIHH.

OK.9. OpueHTHpOBaTHCS B YCIOBUSIX YACTOM CMEHBI TEXHOJIOTUH B MPOdecCHOHATHHOM
JeSITEIbHOCTH.

I[IK 1.1. BpIIOTHATP MOHTaX 3JEKTPOOOOPYIAOBAHHS U ABTOMATHMYECKUX CHCTEM
yIpaBiIeHUs.

IK 1.2 BpIMOAHATP  MOHTaX M OJKCIUIyaTallUl0  OCBETUTEIBHBIX U
AIIEKTPOHArpeBaTENbHBIX YCTAaHOBOK.

INIK  1.3. TIlognmepxkuBaTb  peXuMbl  paboTbl M 3aJaHHBIE  MapaMmeTpbl
ANEKTPU(DUIIMPOBAHHBIX M aBTOMATHUYECKUX CHUCTEM  YIpPABIEHUS  TEXHOJIOTHMUECKUMU
MPOLIECCAMH.

I[IK 2.1. BpmonHATh MeponmpusTHS 10 OecrnepeOOWHOMY  AIEKTPOCHAOKEHUIO
CENbCKOXO35MCTBEHHBIX IIPEANPUATHN
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[1K 2.2. BbIMoaHAT, MOHTAX BO3IYIIHBIX JTMHUH JJICKTpOIepeaad U TpaHCPOPMaTOPHBIX
MTOJCTaHLIMM.

[1K 2.3. ObecneunBaTh 3IEKTPOOE30MACHOCTD.

I[IK 3.1. OcymecTBiidTh TEXHUYECKOE OOCIY)XKMBaHUE 3JEKTPOOOOPYIAOBAHUS U
ABTOMATHU3UPOBAHHBIX CUCTEM CEJILCKOXO03HCTBEHHONW TEXHUKH.

[IK 3.2. JluarHoCTUpOBaTh HEUCHPABHOCTH M OCYIIECTBIJISITh TEKYIIMA U KalUTaJbHbIN
PEMOHT 3JIEKTPOOOOPYAOBaHUS U ABTOMATHU3HPOBAHHBIX CHUCTEM CEJIbCKOXO3SHCTBEHHOU
TEXHUKH.

I[IK 3.3. OcymectBisaTh HaA30p W KOHTPOJIb 3a COCTOSIHUEM M JKCIUTyaTaluen
AJIEKTPOOOOPYI0BAaHUS U aBTOMATU3UPOBAHHBIX CUCTEM CEIbCKOXO03SIICTBEHHON TEXHUKHU.

I[IK 3.4. VYyacTBOBaTb B NPOBEACHUH  HCIBITAHUH  3JIEKTPOOOOPYTOBAHUS
CEJIbXO03IPOU3BO/ICTBA.

I1K 4.1. YyacTBOBaTh B IUTAHWPOBAHMH OCHOBHBIX MOKa3aTelell B 00JIaCTH 00eCTIeYeHUs
paboTOCIIOCOOHOCTH DJIEKTPUUECKOTO XO034HCTBAa CENbCKOXO3SICTBEHHBIX MOTpeduTeneil u
ABTOMAaTU3UPOBAHHBIX CUCTEM CEJIbCKOXO35CTBEHHOM TEXHUKHU.

[1K 4.2. IInanupoBath BHIOTHEHUE PAOOT UCTIOTHUTEISIMHU.

I1K 4.3. Opranu3oBsiBaTh paboOTy TPYAOBOTO KOJJIEKTHUBA.

I[IK 4.4. KourponupoBaTh XOJ U OICHKY pe3yJbTaTOB BBIMIOJHEHUS pPadoT
VCIIOJTHUTEIISIMU.

3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHBI
3.1. O6beM yueOHOI TMCHUNIMHBI M BH/IbI Y4eOHOIH padoThI

Bup yuyeoHoii padoTbl Konuuecmeo
uacoe

MakcumanbHas yyeOHass Harpy3ka (Bcero) 144
Oo6s3aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 96

B TOM YHCJIE:

nabopaTOpHbIE 3aHATUS 8
MPAKTUYECKHUE 3aHATHS 18
KoncyabTanuu 8
CamocrosiTeibHas padora o0y4yaromerocs (Bcero) 40

Ilpomescymounan ammecmayus 6 popme ougpepenyuposanno2o sauema
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3.2 TemaTHuyecKHuii IJIaH U coepPKAHUE YIeOHOM U CIUIITTUHbBI

HaumenoBanue | Cojaep:kaHue yueOHOro MaTepuasia u opMbl OpraHu3anum JesTeJbLHOCTH o0yuawommxest | O0bem B Koapbl koMnereHumii,
pa3/iesioB M TeM yacax (¢opMupOBaHNIO
KOTOPBIX CIOCOOCTBYET
3J1eMEHT POrpPaMMbl
BBenenue Coaep:xanue yueOHOIro MaTepHaJia 2 OK1-9 [IK1.1-1IK4.4
3HavyeHue U collepKaHue y4eOHOM JUCIUIUIMHBI «MAaTEPUATIOBEICHUEY U CBSI3b €€ C IPYTUMHU
JUCIUTUTMHAME 0011eTpo(heCCHOHAIBHOTO U CTIEHUAIBHOTO ITUKJIOB AUCIUILINH. 3HAYCHHE
MaTepHaJOBEICHHS B PEIICHUN BKHEHIIINX TEXHUYECKUX mpobsieM. Hoseilmme noctmxenus
U TIEPCTIEKTUBEI Pa3BUTHS B 001aCTH MaTEPUATIOBEICHUSI.
CamocrosiTesibHas padoTa 00yYarOIIuXCcst 1
CrpykTypa 1 3HaueHue y4eOHOM UCIUIIIMHbI
Pa3znen 1. ®usuko—xuMnyecKue 3aKOHOMEPHOCTH GOPMaTHPOBAHNS CTPYKTYPbI MaTepHaI0B
Tema 1.1. Copepxanue yuyeOHOro MaTepuasa 2 OK1-9 IIK 1.1 -1IK 4.4
Crpoenue u DJeMeHTHl KpucTaIorpaduu: KpUCTaUTMYEeCKast pereTKa, aHU30TPOITUS; BIUSHUE TUIIA
CBOMCTBA CBSI3M Ha CTPYKTYPY U CBOMCTBA KPUCTAJUIOB; (ha30BbIil COCTaB CIIaBOB; AUPDY3uUs B
MaTepHaJioB MeTaJulaX U CIUIaBax; KHUIKWE KPUCTAILIBI; CTPYKTYpa IMOJIUMEPOB, CTEKIIa, KEPAMUKH,
JIPEBECUHBI: CTPOEHHUE U CBOUCTBA.
JlabopaTopHbIe 3aHATHS
JlaGopatopHroe 3anatue Nel. Onpenenenue TBEPIOCTH METAIIIOB. 2
CamocrosiTeibHast padoTa 00y4yaommxcst 1
HccnenoBanue 3aBUCUMOCTH TBEPIOCTH CTAIM OT MPOIEHTHOTO COJIEPKaHMsI yIiiepoaa u
MOCTpOEHUE TpadrKa 3aBUCUMOCTH.
Tema 1.2. Copaepxxanue y4yeOHOIro MaTepuasa 2 OK1-9 IIK 1.1 -1IK 4.4
dopmupoBaHue Kpucrannu3zanus MeTaioB U ciiaBoB. @opma KpUCTAIIOB U CTpOeHHE CIMTKOB. [lomyuenue
CTPYKTYPBI JIUTBIX | MOHOKPUCTAJUIOB. AMOpP(HOE COCTOSIHUE MaTepualoB. . JlnarpaMma pacTsKeHUs: METaJJIOB.
matepuainoB. Tema | Ilnactuueckas nedopmanus MOJTUKPUCTALIHYECKUX METAIUIOB.
1.3. CamocrosiTe/ibHasi padoTa 00y4YarUUXCs 1

dopmMupoBaHue

Pa3paboTka nmpeaMeTHOro si3plka MOHATUH (KpUCTAITU3alus, aHU30TPOIHSL, alJIOTPOIIHS,
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CTPYKTYPBI
neOpMUPOBAHHBIX
METaJUIOB U

noJauMOp(H3M, BO3BPAT, pEKPUCTAILIH3ALIMS, MOHOKPUCTAIUI, TIOJMKPUCTAILI).

CILJIABOB.
Tema 1.4. Coaep:xanue yueOHOro MaTepHaJia OK1-9 1IK1.1-1IK4.4
Jlmarpammbl [TonsTue o crasax. Kiaccudukanus u cTpykTypa MeTajuioB U ciiaBoB. OCHOBHbBIE

COCTOSTHUS PaBHOBECHBIE TUarpaMMBbl COCTOSIHHSI IBOWHBIX CIIIaBOB. DU3HUYECKIEe 1 MEXaHHUECKHUE

METAJlJIOB U

CBOICTBA CILIaBOB B PaBHOBCCHOM COCTOSAAHUMH.

CILIaBOB. CamocrtosiTeibHas padoTa o0y4yarommxcst

JnarpaMmsl Hccnenosanue nuarpammel «CocTaB CBOWCTBa» U BBISIBJICHUE 3aBUCUMOCTU CTPYKTYpPBI U

COCTOSTHUS CBOWCTB CILJIABOB MO JHarpamMmme.

ABYXKOMITOHCHTHBI

X CIUIABOB.

Tema 1.3.2. Copnepixanue y4eOHOTro MaTepuasa OK1-9 [IK1.1-1IK4.4
Jnarpamma JluarpamMma COCTOSIHUS JKeNe30yTIePOANCTHIX CIIIaBOB. KpuTnueckue TOUKH, JIMHAN |

COCTOsIHHA CIIJIaBOB

o0yacTu quarpammbl CTPYKTYpY CTajei.

«OKEIe30— IIpakTHyeckue 3aHATHSA
LEMCHTHUTY. [TpakTaeckoe 3austue Nel. MccnenoBanue nquarpamMmel coctostaus Fe—FesC
CamocrosiTeibHas padoTa 00y4yaommxcst
BBIsIBUTH IPU3HAKH KITaCCU(DUKALIMY JKENIe30yTIIIEPOAUCTHIX CIIIaBOB Mo auarpamme Fe—FesC.
Tema 1.5. Copepxanue yuyeOHOro Mmarepuasa OK1-9 IIK 1.1 -1IK 4.4
Tepmuueckas u Omnpenenenue u kaaccuPpUKaus BUAOB TEPMUUECKON U XUMUKO—TEPMHUYECKONH 00pabOTKH.
XUMHKO— [TpeBparienus B MeTauIax M cIijlaBax MpH HarpeBe U oxjiaxaeHuu. OCHOBHOE 000py0BaHKE
TepMUYECKas JUIsl TEpMHUUYECKON 00paboTKH (T.0.). Buabl TepMudeckoii 00pabOTKU CTaJIu: OTXKUT,
o0OpaboTka HOpMaJIM3aIus, 3aKaJIKa, OTITYCK 3aKaI€HHBIX cTanei. JlepexTsr TepMuueckoin 00paboTKu 1
METAJIJIOB U METO/Ibl UX MPEAYNPEKAEHUSA U ycTpaHeHus. LlemeHTanus ctanu. A30TUpOBaHUE CTAJIH.
CILIaBOB. Juddy3noHHOE HACHIIIIEHNE CIIJIAaBOB METAJUIAMHU M HEMETaJlIaMH.

JlabopaTopHble 3aHATHS

JlaboparopHoe 3ansiTie No2. Bb16op BHIa M peKMMOB TEPMUUECKON U XUMUKO—TEPMUYECKOM
00paboTKu AeTayen




JlabopaTtopHoe 3anstre Ne3. 3akaljika ¥ OTITYCK CTaju.

CamocrosiTeibHast padoTa 00y4yaommxcst
HccnenoBanne moayis «Tepmuueckas 00pabOTKay U BBISBICHUE OOILETro M Pa3InyHOro B
BUJAX T.0. (B LIEJSAX, TEXHOJIOTUU MPOBEACHMSI, PEXUMAX U IIOJIYy4aeMbIX CBOMCTBAX).

Pa3znes 2. MaTepuaJibl, IpUMeHsieMble B MAIIMHO— M IPUOOPOCTPOEHUH.

Tema 2.1.
KoHcTpykinoHnHbie
MaTepUabl.
Knaccudukanus
KOHCTPYKLIHOHHBIX
MaTEpUaJIOB

Conep:kanue y4eOHOT0 MaTepuaJia

O6ume TpeboBaHus, MPeIbIBIIEMbIe K KOHCTPYKIIMOHHBIM MaTepranam. MeToab
IIOBBIIIICHUEC KOHCprKTHBHOfI IMPOYHOCTU MATCPUAJIOB U UX TCXHUYCCKUC XAPAKTCPUCTHUKHU,
KPUTEPUN IPOYHOCTH, HATEKHOCTH, TOJITOBEYHOCTH, SKOHOMHYECKOH IeJIeCO00Pa3HOCTH U
T.Hd. Knaccn(buxauml KOHCTPYKIIMOHHBIX MAaTCPUAJIOB U UX TCXHUYCCKUC XaPAKTCPUCTUKH.

CamocrosiTesibHas padoTa 00yYarOIIUXCst
Paspabotka [peBa nousatuii «kKOHCTPYKIIMOHHBIE MaTEPHAIIBD)

OK1-9 IIK 1.1 -1IK4.4

Tema 2.2. CruiaBbl
J)Kesesa ¢
YIJIEPOJIOM

Coaep:xxanue yueOHOro MaTepuaJia

Knaccugukarius sxene30yriiepoAucThIX CIIIaBOB. BinsHue yriaepoia v MoCTOSHHBIX
npuMecell Ha CBOWCTBA CTallel. YTJIEpOAUCThIE CTAIN: OOBIKHOBEHHOI'O KauecTBa U
Ka4€CTBCHHBIC CTaJIH. HGFI/IpOBaHHI)Ie CTaJu.

HpaKaneCKue 3aHATHSA

HpaKTI/I‘-ICCKOe 3aHsaTHE No.2, MapKI/IpOBKa CIINIaBOB K¢€JI€3a C yrjiepoJaoM

[TpakTnueckoe 3ansaTue Ne3. MccnenoBanne MUKPOCTPYKTYpPBI UyT'yHa

JlabopaTropHble 3aHATHUS

JlaboparopHoe 3ansiTue Ne4. HccnenoBanue MUKpOCTPYKTYPBI YIJIEPOAUCTBIX CTaleH.

CamocrosiTeibHas padoTa 00y4yaommxcst

Beinonnenue otyera o 1abopaTopHOi U nmpakTHUecKuM padotaM. MccnenoBanue Mmapok
MaTepHaJIoB JieTajel aBToMOOMIel U onpezieNieHre o0 MapKe ero XUMHUECKOro CocTana,
Ka4yecTBa, CBOICTB (MaTepHaa JeTajn).

OK1-9 IIK 1.1 -1IK4.4

Tema 2.3.
Marepuainsl ¢
0COOBIMU
TEXHOJIOTHYECKHUMU

Copaepxxanue y4yeOHOro MaTepuasa

Cranu ¢ yny4meHHOH 00pabaTeiBaeMOCThIO pe3anrueM. CTalii ¢ BBICOKON TEXHOJIOTUYECKON
MJIACTUYHOCTHIO 1 CBAPUBAEMOCTHIO

JKene3oyrimepoaucThie CIUIaBbl ¢ BBICOKUMHU JIMTEHHBIMU CBOMCTBAMM: YYTYH.

OK1-9 IIK 1.1 -1IK 4.4




10

CBOMCTBaMH. MenHble CTIaBhL: 00IIast XapaKTePUCTHKA U Kiaccu(UKaius TaTyH!, OPOH3HI.

CamocrosiTeibHast padoTa 00y4yaommxcst

HccnenoBanue rpaduka «BiausHue yriepoaa Ha MEXaHWYEeCKHe CBOWCTBA CTANIM, M BBISIBICHUE

3aBHCUMOCTH ITACTUYHOCTH CTAJIA OT MPOLIEHTHOTO COAEPIKAHUS YTIIEPOIay.
Tewma 2.4. Coaep:xxanue yueOHOTro MaTepHaJia OK1-9 [IK1.1-1IK4.4
N3nococroiikue Martepuainbl ¢ BBICOKOHM TBEPAOCTHIO MOBEPXHOCTU. AHTU(PPUKIIMOHHBIE MaTepUaIbL:

Marepuaiibl. Tema
2.5. Marepuaisl ¢

METaJUINYECKUE U HEMETAJUINYeCK1e, KOMOMHUPOBAaHHbIE, MUHEPaJbl. PeccopHO—TIpyKUHHBIE
cranu. [IpyxunHpie MaTepuasl IPUOOPOCTPOCHUSL.

BBICOKMMH CamocrosiTeibHas padoTa 00y4aOmMXCcs

YIIPYTUMH CpaBHEHHE MapOK MPYKHHHO—PECCOPHBIX CTAJICH TI0 XUMHUYECKOMY COCTaBY, KaueCTRY,

CBOMCTBAMHU. TEepMHUECKOIl 00paboTke.

Tema 2.6. Copnepixanue y4eOHOTro MaTepuasa OK1-9 [IK1.1-1IK4.4
Marepuaisl ¢ CraBbl Ha OCHOBE aTFOMMHUS: CBOWCTBA aJIFOMUHHUS; 00111ast XapaKTEepUCTUKA U

MaJon KJIaccu(uKalus aTlOMUHUEBBIX CIUIABOB, MapKUpoBKa. OCOOEHHOCTH aIFOMUHUEBBIX

TUIOTHOCTBIO. cruaBoB. CIIjaBbl HA OCHOBE MarHusi: CBOWCTBA MarHHs; 00IIast XapaKTEPUCTHKA U

CruiaBel Ha OCHOBE
AJTFOMUHUSL.
CruiaBel Ha OCHOBE
MarHus ¥ TUTaHa.

KJIaCCI/I(l)I/IKaHI/IH MAarHueBBIX cI1aBoB. OCOOCHHOCTH MAarHUEBBIX CILJIABOB.

HpaKanecm[e 3aHATHSA

[TpakTueckoe 3ansaTue Ne4. M3yueHrne MUKpPOCTPYKTYpHI CIIIaBOB € MaJIOH IJIOTHOCTBIO.

CamocrosiTeibHas padoTa 00y4yaommxcst
Bersisnenue npenmymectsa npuMeHenus B JIBC marepuanoB manoi miioTHOCTH (110
CPaBHEHHUIO CO CTAJIbIO, YyTYHOM).

Tema 2.7.
Marepuainsl ¢
BBICOKOU yJIETTbHOU
MPOYHOCTHIO. Tema
2.8. Marepuainsl,
YCTOMYMUBBIE K
BO3JICHCTBUIO
TeMIIepaTyphl 1
paboueit cpebl.

Conep:xxanue yueOHOro MaTepuaJia

TuTaH 1 cruIaBbl HA €70 OCHOBE; CBOMCTBA TUTAHA, 00IIas XapaKTepUCTUKA U Kilaccuukamus
TUTAHOBBIX CIIJIAaBOB; 0COOEHHOCTH 00pabOoTKU. beprimii u criiaBel Ha €ro OCHOBE; 001ast
XapaKTepUCTHKa, KJIaccu(uKaus, MpuMeHeHHe OepUIUTMEBbIX CIJIABOB; OCOOCHHOCTH
00paboTKu.

Koppo3nonHo—croiikue MaTepuasbl, KOppO3UOHHO—CTOMKHE MOKPBITH. JXKapocToiikue
MmatepHaibl. JKaporpouHble MaTepralibl. XJ1aA0CTOWKHUE MaTepHalIbl.

CamocrosiTeibHas padoTa 00yuyaommxcst
BrimotHeHME oTyeTa Mo npakTudeckoit padore PazpaboTka npeBa moHsTuit «Martepuaisl ¢

OK1-9 IIK 1.1 -1IK 4.4
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BBICOKOH YJI€IIbHON IPOYHOCTBIO».

Tema2.8.1.
Koppo3sus
METAJUIOB U
CIOCOOBI 3aIIUTHI
METAJUIOB OT

Conep:xanue yueOHOro MaTepuaJia
Koppo3us meTtannos, Buasl Koppo3uu. OCHOBHBIE CITOCOOBI 3aIIUTHI JeTallei MallluH U
KOHCTPYKLUI OT KOPPO3UHU.

CamocrosiTesbHasi padoTa 00y4ar0IMXcs
HccnenoBanue BIUSHUSA JETUPYIOLIUX 3JIEMEHTOB HA KOPPO3ZHOHHYIO CTOMKOCTD U

OK1-9 IIK 1.1 -1IK4.4

KOpPPO3UH. KapONPOYHOCTh MaTEPUAJIOB.

Tema 2.9. Copaepxxanue yueOHOIro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4
Hemerammmueckue | Hemerammmueckue MaTepuansl, UX Kiaccu(ukanus, CBOMCTBA, TOCTOMHCTBA H HEAOCTATKH,

MaTepHaIbl. NPUMEHEHHE B TIPOMBIIIIJICHHOCTH.

[Tnactmaccel. [IpocTeie U TEPMOIUIACTUYHBIE TIACTMACCHI: TTOTUATHIICH, OJTUCTUPOII,
MOJUXJIOPBUHUI, TOpoIacTel v ap. CloKHBIE TEPMOPEAKTUBHBIC MJIACTMACCHI: TeTHHAKC,
TEKCTOJIUT, CTEKJIOTEKCTOIIUT.

Bunsr pe3aunbl. MaTepuaibl Ha OCHOBE PE3UHBI. XpaHEHHE PE3UHBI.

CamocrosiTesibHas padoTa 00yYarOIIUXCs
BrisiBneHrE 0011IEeT0 U pa3IMYHOTO B CTPYKTYPE U CBOMCTBAX IIACTMACC.

Pa3nes 3. MarepuaJibl ¢ 0co0bIMH (PU3HYECKUMHU CBOMCTBAMM.

Tema 3.1. Copnepxanue yuyeOHOro MmaTepuasa OK1-9 IIK 1.1 -1IK 4.4
Martepuassl ¢ Knaccudukanus MarHuTHeIX MaTepuaioB. OTHOCUTENbHAS] MATHUTHAS IPOHUIIAEMOCTh
0COOBIMH MaTepuania, ee 3aBUCHMOCTh OT HAMPsSHKEHHOCTH MarHuTHOTO mosst. [letns ructepesuca,
MarHUTHBIMU OCTaTOYHAasl MarHUTHAS WHAYKINS, UHAYKINS HACKIIIEHUS, KOIpIUTHBHAs cuna. [lotepu
CBOMCTBaMH. SHEPTHUH MMPU MIepEMarHHYUBAaHUN MarHUTHBIX MaTePUAIIOB. SIBJICHIE MarHUTOCTPHUKITHH, €€
Knaccudukanmus. CYIIIHOCTh U TIPAKTUYECKOE UCIIOJIH30BaHNE.
CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
Pazpabotka /II1 «MarHuTHbIE BEIIECTBA»
Tema 3.1. Copepxanue yyeOHOIro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4
Marautomsirkue | MarHUTOMSITKHE MaTepuaibl, 001acTh UX MpUMeHeHHs. TpeOoBaHus, MPEAbIBIIEMbIC K HUM.
MarHUTOTBEP/IbIE [TomryueHne MarHUTOMSITKMX MaTEpUAOB. DIEKTPOTEXHUYECKHE TopsiueKaTanas u
MaTepHuabl XOJIOTHOKATaHasl CTaI, UX Ha3HAUYCHHUE, COCTAB, CPAaBHUTEIIPHBIC MATHUTHBIC U MEXaHUIECKUE

XapaKTEePUCTUKH, TPOU3BOACTBO. MapKHpOBKa IEKTPOTEXHUUECKUX cranieit. Knaccuduxarus
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U XapaKTepPUCTUKU MarHUTOTBEPABIX MaTepraioB. TpeboBaHMs, IPEAbIBISEMBIE K
MarHuTOTBEPABIM MaTepuanaM. M3roroBiaeHue aeranei U3 MarHUTOTBEPAbIX MaTepUalIOB
METO/aMH JINThS ¥ TOPOLIKOBOM METAILTYypruu. TepMudeckas 1 MexaHudeckast 00padoTka
neraneil. DeppuTsl, UX COCTAB U XapaKTEpPHbIE CBOMCTBA. MarHUTOMATKAE U MarHUTOTBEPIbIE
(beppuThl, UX MarHUTHBIE XapaKTEPUCTUKH.

I[IpakTnyeckue 3aHATHS

[IpakTnueckoe 3anatue NeS. M3yyenrne Mapok MarHuTHbIX MatepualoB 1o ['OCT.

CamocTtosiTe1bHast padoTa 00y4yaommxcst
PaspaboTtka tabmuipsl «CrienuanbHble MArHUTHBIE MaTepPHAaJIbl MX COCTaB, MAarHUTHBIC
XapaKTEPUCTUKH, OTIIMYUTENIbHbIE KaueCTBa, 00JIaCTh IPUMEHEHUS».

Tema 3.2.
Marepuaisi ¢
0COOBIMHU
AJIEKTPUYECKUMU
cBorictBaMu. Tema

3.2.1.

Coaep:xxanue yueOHOro MaTepuaJia

Matepuanbl BEICOKOH 3IIEKTPUYECKON TIPOBOJAUMOCTH: SJIEKTPUUECKUE CBOMCTBA
MIPOBOJAHHUKOBBIX MaTE€PHAIIOB, POBOIHUKOBBIE MaTEPHAIIbI U CIUIABBI C MOBHIIICHHBIM
AIEKTPUUYECKUM COMIPOTUBICHUEM.

HpaKaneCRue 3aHATHUSA

[Ipaktuueckoe 3ansatue Ne6. OnpeneneHue yaeabHOro CONPOTUBIICHUS MPOBOHIUKOBBIX

OK1-9 IIK 1.1 -1IK4.4

[IpoBOTHUKOBEIE MAaTEepHUAJIOB U U3YUYEHHUE BIHUSHHUE TEMIIEPATypPhl HA YAEIbHOE COIPOTUBIICHUE TPOBOTHUKOB.

MaTepHUaJIbI. CamocrosiTesibHas padoTa 00yYar0IuXCcst

KHaCCI/Id)HKaHI/ISI. BrinosHeHue oTyera no npakTUIeCcKon pa60Te

OcHOBHBIE

XapaKTEPUCTUKHU.

Tema 3.2.2. Copaepxxanue ydyeOHOro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4
Marepuaibl [IpoBoHUKOBBIE MeIb U aTFOMUHHKN. Menb 1 ee cBoiicTBa. CIuiaBbl HA OCHOBE MEJIH, UX

Majoro yacjibHOIro
COITPOTUBJICHUA

OTJIMYUTCIBHBIC KA4CCTBA. AJ'IIOMI/IHI/II\/JI, €ro XapakTeprucTruKa u 00J1aCThb IMPUMCHCHMUS. CnaBsl
AITIOMHWHUA, UCITOJIB3YEMBIC B JJICKTPOTCXHUKE. HpI/IHOI/I, (bJ'IIOCBI, TOKOIIPOBOJAIINE KIIEH, UX
COCTaB, HA3HAYCHHC. SHCKTpOTeXHI/I‘IeCKI/Ie YIr'OJIbHBIC MaTCpHaAJIbI. Texuomorus IIpOU3BOJACTBA
YT'OJIbHBIX I/I3ILCJIPII>'I, HUX OTIIMYUTCIBHBIC CBOﬁCTBa, o0acThb MMPUMCHCHUS.

CamocrosiTeibHasA padoTa 00y4yarommxcst
Pazpabotka JAI1 «IIpumomn».

Tema 3.2.3.

Coaep:xanue yueOHOIro MaTepuaJa

OK1-9 IIK 1.1 -1IK 4.4
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DNEeKTPOKOHTAKTH
bIC MaTCpHUAJIbI.

3p03I/IOHHBI€ 1 KOPPO3UOHHBIC MMPOLECChI HA KOHTAKTAX 3JICKTPUICCKUX KOMMYTAallHOHHBIX
arraparosB. 3JICKTpOKOHTaKTHBI€ MaTcpHraJibl Ha OCHOBE CIIJIABOB U MCTAJITIOKCPAMUKU,

IIpoBoaHMKOBBIE [10JIy4a€Mble METOJIOM IMOPOLIKOBOM METAJLTYPIUH, UX OTJINYUTENIbHbIE KAUeCTBa.

U3JCIUA. [TpoBoauuKOBBIE M3eMHsA. OOMOTOUHBIE IPOBOJA C HIMATICBOW, BOJIOKHUCTON U IJICHOYHOM
n3osinuei. MoHTa)KHbIE M yCTaHOBOYHBIE ITPOBOJIA U KaOelln C pe3UHOBOH,
HOJMBUHUIIXJIOPUIHOM, TOJIMATUIICHOBOM M30MIALMel. ATIOMUHUEBBIE U CTAJICAIIOMUHEBBIE
IPOBOJIA JUIsl BO3YIIHBIX JIMHUH 3J€KTpoliepeaun, UX KOHCTPYKIIMH, HOMEHKIATypa,
MapKHUpOBKa.

CamocTtosiTeibHasA padoTa 00y4yaommxcst
Paspabotka /{1 «KoHTakTHBIE MaTepHUably.

Tema 3.2.4. Copaepxxanue yuyeOHOIro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4

Marepuanbl Marepuassl BBICOKOTI'O yJI€IBHOTO COIPOTUBIIECHUS, TPEOOBAHNUS, IPEABABISIEMbIE K HUM,

BBICOKOT'O oOnacte npuMeHeHusi. KoHCTaHTaH, MaHraHUH, HUXPOM, UX XapaKTEePUCTUKH U

YIEJIBHOTO OTJIMYUTENbHbIC KaUeCTBa.

COIIPOTHUBIICHUS CamocrosiTe1bHast padoTa 00y4yaommxcst

N3ydeHne Mmapok npoBoJHUKOBBIX MaTepuanos o ['OCT.

Tema 3.3.. O6mue
CBEIECHUS O
MOJIYTIPOBOTHUKOB
BIX MaTepuaax.

Conep:xanue yueOHOro MaTepuaJia

[TonsiTve 0 MOTYIPOBOAHUKOBBIX MaTepraiax. [IoHsTHE 00 31EKTPOHHON U IBIPOYHON
IPOBOJUMOCTH B MOJYITPOBOIHUKAX. BiMsiHue BHEITHUX (aKTOPOB Ha MPOBOAUMOCTD
MOJIyTIPOBOJHUKOBBIX MaTeprasnos. [101ynpoBOIHNKOBBIE MaT€pHAIIbI: CTPOEHHUE U CBOMCTBA,
METO/IbI ITOJIYYEHHUS, JIETUPOBAHNE TIOJYIIPOBOJHUKOB U MOIYYEHHE P—N IEPEXOIO0B.
OcHOBHBIE CBOWCTBA repMaHUsl, KpEMHHUS, KapOu1a KpeMHUS M apCeHU1a Tajuns, 00J1acThb
PUMEHEHHUS.

CamocrosiTe/ibHasi paboTa 00y4YarIuXCs
HccenoBanre HCTOPUH U TIEPCIICKTUB Pa3BUTHS TOTYITPOBOIHHUKOBBIX MAaTEPHAIOB U
U3JeIni U3 HUX.

OK1-9 IIK 1.1 -1IK 4.4

Tema 3.4.
DAEKTPOU3OISAIIO
HHBIE MaTEpUaJIbL.
Tema 3.4.1

Coaep:xanue yueOHOro MaTepuaJa

JdneKkTpuKy, uX Kiaccu(pUKalus, OCHOBHbIC CBOMCTBA U BUBI (Tpymibl). [Tonspuzamus u
JTUDIIEKTPUIECKHE MTOTePH, TUIICKTPUKOB. TETIOBOM U IEKTPUIECKHII MPOOOH TBEPABIX
JUDJICKTPHUKOB. aﬂeKTpI/I‘IeCKaﬂ IMPOYHOCTH JUIJICKTPUKOB B OAHOPOJHOM M HCOJHOPOJHOM

OK1-9 IIK 1.1 -1IK 4.4
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Knaccudukanmus.
DnexTpoduznueck
Ue MPOIIECCHI B
JHMAJICKTPUKAX.

ANEKTPUYECKUX NOJIX. DAKTOPBI, BIMAIOLIUE HA JIEKTPUUYECKYIO IPOYHOCTD JUAIEKTPUKOB.
MeToap! onpeeneH st IEKTPUIECKON MPOYHOCTH U3OSIHOHHBIX MAaTEPUATIOB U CIIOCOOBI €¢e
IIOBBIILICHMUS.

IIpakTnyeckue 3aHATHS

[TpakTrueckoe 3austue No7. OnpeneneHue dJeKTPUUECKUX XapaKTePUCTUK TUAIEKTPUKOB.

CamocrosiTesbHasi padoTa 00y4ar0IMXcst
BrlimonnHeHue oT4YeTa Mo MpakTUIecKoi padboTe
BrrisiBienue npu3HakoB KiacCU()UKALNU 3TEKTPOU30ISIMOHHBIX MaTePHAJIOB;

Tema 3.4.2.
duzuko—
XUMHUYECKUE U

Coaep:xanue yueOHOro MaTepuaJia
TBeleOCTI), IMPOYHOCTD, BA3KOCTD, BJIaFOCTOfIKOCTB, TUT'POCKOIIMYHOCTh, XUMHUYCCKAaA
CTOHKOCTb, TPOIUKOCTOHKOCTh, KOPOHOCTOUKOCTb, JYTOCTOMKOCTh IUAJICKTPUKOB. BinsHue

OK1-9 IIK 1.1 -1IK 4.4

MEXaHHYECKHE (haKTOPOB OKpPYKAIOIICH TPUPOIHOM Cpellbl HA XapaKTEPUCTUKHU TUAICKTPUKOB. JlelicTBHEe
XapaKTePUCTUKU TEMIIepaTyphl Ha JIEKTPOPU3NIESCKUE CBONCTBA JUAJICKTPUKOB. TEIIOBOE CTapeHHE
JTUDJICKTPUKOB. 3JIEKTPOU3OJIAIIMOHHBIX MaTeprasioB. Kitacchl HArpeBOCTOMKOCTH 3JIEKTPOU3OJISIIIHOHHBIX
MaTepI/IaJ'IOB. Tpe6OBaHI/I$I, HpeI[’bf[BJDIeMI)IG K BHGKTpOI/I3OJI$IIII/IOHHI>IM MaTepI/IaJIaM.
CamocrosiTe/ibHas padoTa 00yYaroIUuXCs
CI/ICTeMaTI/ISI/IPOBaTI) TpC6OBaHI/I$I, Hpe)]'hf[BJIf[eMBIe K SHCKTPOI/ISOJ'ISIHI/IOHHI)IM MaTepI/IaHaM.
Tema 3.4.3. Copnepxanue yueOHOro Mmarepmuasa OK1-9 IIK 1.1 -1IK 4.4
TBepasie [TnactMaccel. TepMOIUTACThI U PEAKTOIMIACTHI. DNEKTPOU3OISIIIMOHHBIC TUIEHKH, KOMITO3UTHBIE
ANEKTPOU3ONALMOH | Matepuanbl. KpeMHuiopranmdeckue u propoprannueckue Matepuaibl. Kayuyk u Matepuabl

HBIC MaTCpHaJIbI.

Ha ero ocHoBe. OkcuHble ieHKH. O01acTh MPUMEHEHUS TBEPBIX dJIEKTPOU3OIALIMOHHBIX
MaTepHaJIOB.

CamocrosiTe/ibHasi padoTa 00yuyalouuxcst
Pazpabotka Tabmuiel «IIpuMeHneHrne TBEpbIX AMEKTPOU3OIISAIUOHHBIX MATEPUATIOBY.

Tema 3.4.4.
Kunxue
3IEKTPOU3OJIALIMOH
HbIE MaTEpUaJIbL.

Conep:xanue yueOHOro MaTepuaJia

PactutenbHpie 1 He(TAHBIE Macia, UX BUIbI, OCHOBHBIE XapaKTEePUCTUKH. TBeperome
AIIEKTPOU3OJIALIMOHHbBIE MaTepHalibl. [[pUupoaHbIe U CAHTEXHUYECKUE AIIEKTPOU30JIALIMOHHbIE
CMOJTBL. DIEKTPOU3OJISAIMOHHBIE TAKW U OMaJH, UX KIaccu(UKAIs M0 OCHOBE, HA3HAYCHUIO,
criocoOy cymku. KommnayH b u kjeu, ux coctaB. O01acTh MPUMEHEHUS KU IKUX
AJIEKTPOU3OIISIITIOHHBIX MaTEPHUAJIOB.

OK1-9 IIK 1.1 -1IK 4.4
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CamocTtosiTeibHast padoTa 00y4yarommxcst
Paspabotka /I1 «Kugkne 351eKTpon301HOHHbIE MATEPHATIBI»

Tema 3.4.5
I"a3000paznbie
TUDIICKTPUKU.
Bosioknucteie
JUDIIEKTPUKU.
Tema 3.4.6.
Cmona. Kepamuxka.

dapdop.

Copaepxxanue yueOHOIro MaTepuasa

@DaKTOpBbI, BAUAIOIINE HA HJIEKTPUUYECKYIO IPOUHOCTh I'a3000pa3HbIX AUIIEKTPUKOB.
EcrecTBeHHbIE U MCKYCCTBEHHbIE ra3000pa3Hble AUNIEKTpUKH. O01acTh NPUMEHEHUS
ra3000pa3HbIX JUAJIEKTPUKOB. BOJIOKHUCTBIE MaTepuallbl, UX XapaKTePUCTUKH.
Heopranuueckue BonokHuCTbIe MaTepuaiibl. CTeks0, acOecT U MaTepuabl Ha UX OCHOBE.
JlakoTkanu, makooymaru. [lpupoaHas u cuHTeTHYEeCKAas CII0/1a, MaTEPUAIBl M U3IENINs Ha ee
ocHoBe. Kepamnueckue marepuainsl. Dapdop, ero xapakTepucTuku, 00J1aCTb TPUMEHEHHUS.

CamocrosiTe/ibHas padoTa 00y4YaroIuXxcst
PazpaboTtka tabmuipl «O061acTh MPUMEHEHHS Ta3000Pa3HBIX AUIIEKTPHUKOBY.

OK1-9 IIK 1.1 -1IK4.4

Pa3nen 4. UHCTpyMeHTAIbHBIE MATePUAJIbI.

Tema 4.1.
Marepuainsl 1is
PEXKYIIUX U
WU3MEPUTEIIbHBIX
WHCTPYMEHTOB H
JUTSl KHCTPYMEHTOB
o0paboTku
METaJJIOB
JTaBJICHUEM.

Coaep:xxanue yueOHOro MaTepuaJia

Marepuansl 115 peXyIIUX HHCTPYMEHTOB: YIJIEPOJUCTbIE CTallU, HU3KOJIETMPOBAHHBIE CTAJIH,
OBICTPOPEKYILME CTANIU, CIIEYEHHBIE TBEP/IbIE CILJIaBbl, CBEPXTBEPAbIE MATEPUAIIbI CTAIH JUIS
U3MEPUTENIbHBIX UHCTPYMEHTOB. CTanu Jisi MHCTPYMEHTOB XO0JIOJHOM 00pabOTKH J1aBJICHUEM.
Cranu 17151 ”HCTPYMEHTOB ropsiueii 00paboTKH J1aBICHUEM.

CamocrosiTeibHas padoTa 00y4yaommxcst
CpaBHeHuUe rpynn HHCTPYMEHTAIbHBIX MaTEPUANIOB 110 CBOMCTBAaM (TEIIIOCTOWKOCTH,
KPacHOCTOMKOCTH) U OIpe/ieNieHHe XMMUYECKOI0 COCTaBa MaTepHaa 1o Mapke.

OK1-9 IIK 1.1 -1IK4.4

Paspnen S. IlopomikoBbie 1 KOMIIO3MIIMOHHBIE MATePHAJIbI.

Tema 5.1.
[TopomkoBsie
MaTepHuabl.
Komnosunmonssie
MaTepHabl.

Conep:xanue yueOHOro MaTepuaJia

[Tonyuenue uznenuit u3 nopoikos. MeTos nopouikoBoit Metamnypruu. CBolicTBa U
PUMEHEHHEe TTOPOIIKOBBIX MaTepPHajOB B IPOMBIIIJICHHOCTH.

KommnozuimonHsle Mmatepuasibl, KilacCu(puKaius, CTpOeHUE, CBOMCTBA, TOCTOMHCTBA U
HE/I0OCTAaTKHU, IPUMEHEHHUE B IPOMBIIIJICHHOCTH.

CamocrosiTeibHasA padoTa 00y4yarommxcst
CocTaBHTH TEXHOJIOTHIO MOJIYUCHUA I/ISJIGJ'H/II\/'I 13 MOPOIIKOB.

OK1-9 IIK 1.1 -1IK 4.4

Paszpnen 6. OcHOBHBIE C1IOCOOBI 00PA0OTKH MaTEPHAJIOB.
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Tema 6.1. Copaepxxanue yueOHOro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4
JIureiinoe CyIIHOCTB JINTEHHOTO TPOU3BOJICTBA. TEXHOIOTNUECKUI POLIECC NOTYyUYEHHUS OTIMBOK: B
IIPOU3BOACTBO. pas3oBbie (HOPMBI U pydHOI WM MaMHHON GopmoBKoii. JledekTsl B oTnuBkax. CrienuaabHbIe
BUBI TUThs. [IpuMensiemoe o6opynoBanre. MepornpHsThs 0 OXpaHe TPyAa U OKpYKarolei
Cpelbl B TUTCHHOM IIPOU3BOICTBE.
CamocrosiTesibHasi padoTa 00y4ar0IMXCcs
Hccnenoanue Monyns «JIuTeliHOE MPOU3BOACTBO» U BBISBJICHNE IPEUMYIIECTB U
HEJIOCTAaTKOB BHJIOB (CIIOCOOOB) JIUTHSI.
Tema 6.2. Copepxxanue yuyeOHOro MaTepuasa OK1-9 IIK 1.1 -1IK 4.4
Oo6paboTka CyurHocTts nporecca 00paboTku AaBieHrueM. Harpes Merasuia u HarpeBaTeIbHbIE YCTPOUCTBA.
METaJIJIOB Bunst 06paboTtku gaBnerneM. [IpokatHoe mpon3BoacTBO. [IpoxyKims mpoKkaTHOTO
JTABJICHUEM. npou3BocTBa. Bosnouenue metamna. IIpeccoBanue MeTasmia U crocoObl IPECCOBaHMSL.

CBoOoaHas kKoBKa. ['opsiuas 00bEMHAs IITAMIIOBKA. XO0JIOHAS IITAMITOBKA.

CamocrosiTesibHas padoTa 00yYarOIuXxXcst
Pa3paboTtka npeamMeTHOro si3bIKa NOHATUHN «TepMHUHBI U OnpeieleHusl 00padOTKU METaNIOB
JTABJICHUEM).

Tema 6.3. O6paboTka METaNIOB PE3aHUEM.

Tema 6.3.1.
IIponecc pe3anus
MeTaJla.

Copepxanue yueOHOro Mmarepuasa
O6mue Bompocsl 00 00padoTke pesanueM. [Iporecc pezanus metanna. OCHOBHBIE YacTH U
aNIEMEHTHI pe3ia. [IoHsaTHe 0 peKuMax pe3aHusl.

IIpakTH4eckne 3aHATHA

[TpakTueckoe 3anstue Ne§. TokapHble pe3libl

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
Uccnenosanue /11 «TokxapHble pe3lbl» U BbISIBICHUE OOLIUX TPU3HAKOB PA3JIMYHBIX PE3IIOB.

OK1-9 IIK 1.1 -1IK 4.4

Tema 6.3.2.
DNEeKTpUYECKUe
METO/bI 00paboTKH

Coaep:xanue yueOHOro MaTepuaJia
DNEKTpUYECKHe METO IbI 00paOOTKH METAILIOB, OCOOEHHOCTH, IPUMEHsIEMOe 000PYI0BaHHE,
0o0nacTh MPpUMEHEHHUS.

CamocrosiTeibHas padoTa 00yuyaommxcst
Pa3paboTka Tabnuiel 06JaCTh MPUMEHEHUS SJEKTPUUYECKUX METOJ0B 00pabOTKH.

OK1-9 IIK 1.1 -1IK 4.4
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Tema 6.4. IIporieccol GopMUPOBaHUS Pa3bEMHBIX U HEPA3hEMHBIX COSTMHEHUN METAJIIOB U HEMETAJUIOB.

Tema 6.4.1. Copaepxxanue yueOHOIro MaTepuasa 2 OK1-9 IIK 1.1 -1IK4.4
CriocoOsr Knaccugukarus coeinHeHHA, BBITOTHAEMBIX TPU COOPKE MAIIMH ¥ MEXaHU3MOB...
HOJTy4YeHUs WHcTpyMeHT, npucnocoOieHus 1 000pyioBaHHe, IPUMEHSIEMBbIE AJIS IOTY4YEHUS pa3bEMHbIX
HEepPa3beMHbIX U Hepa3bEMHBIX coeluHeHUH. CyIIHOCTb U KJIacChl CBApPKH
COCMHEHHIA. CamocrosiTesbHasi padoTa 00y4ar0IMXcst 1
CyimHocTb u Pa3paboTka npeaMeTHOTO S3bIKa MOHATHHA.
KJIACChl CBApKHU.
Tema 6.4.2.I1alika | Conep:kaHue yuedOHOr0 MaTepuasa 2 OK1-9 IIK 1.1 -1IK 4.4
METAJLIOB. [Tastaue u myKeHne, Ha3HaAYeHHUEe, HHCTPYMEHTHI, ipueMbl. [Ipumoun u ¢urocer. [lasHue
MSTKHMH U TBEpAbIMH TpUriosiMu. CoeTMHEHNE CKIIEHBAaHHEM.
IIpakTH4yeckue 3aHATHSA
[Tpaktuyeckoe 3ansTue Ne9. M3yueHune TeXHOIOTUY MassHUS MATKUMH U TBEPbIMU NPUIIOAMHU 2
CamocrosiTeibHas padoTa 00y4yaommxcst 2
OmnpezneneHre XMMUYECKOTO COCTaBa U 00JIACTH MPUMEHEHHUS IIPUTIOS TIO €r0 MapKe.
Tema. 6.5. Buasl Copaepxxanue yuyeOHOro MaTepuasa 2 OK1-9 IIK 1.1 -1IK 4.4
ciecapHbIX pabot u | Buasl ciecapHbix padoT u ux Ha3HaueHue. Pabouee mecto ciecaps. OcHaienne pabouero
UX Ha3HauYEHHe. MmecTa ciiecapsi. Pabounil 1 KOHTPOJIBHO U3MEPUTENbHBIN HHCTPYMEHT cliecapsi, XpaHEeHHE ero
Pabouee mecto U YXOJ1 32 HUM.
ciecaps. CamocrosiTeibHas padoTa 00y4yaommxcst 1
Pa3paboTka npenMeTHOTO sI3bIKa IOHATHH CIIeCapHBIX Onepanuii (pa3mMeTka, pyoka, peska,
ONWJIMBAHUE U T.JI.)
Koncynpramum 8
CamocrosiTesbHast padora 40
Hroro 144
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4.YCJIOBUS PEAJIU3AIIMYA YUYEBHOM JUCIIUILINHBI

4.1. TpeOoBaHHMSA K MUHUMAJIBHOMY MaTepPHAJIbHO—TEXHUYECKOMY 00ecredeHHI0

Peanuzanuss mporpaMMbel  JUCHMIUIMHBI  TpeOyeT Haiauuusi ydyeOHOro KaOHHeETa
MaTepHaJIOBECHNS, OCHAILIEHHOTO:

Hocka;

yueOHast MmebOerb;

pabouee MecTo Iperno1aBaTels;

MEPEHOCHOE MYJIbTUMEAUIHHOE 000py0BaHKE (IKpaH, MPOEKTOP, HOYTOYK);

1. AiusOowm:
1.1. MUKpPOCTPYKTYpPBI CTAJIH, YyT'YHA, [IBETHBIX MATEPHAJIOB U CILJIABOB — 3
2. Mopemu: 1

2.1. PeBepcuBHBII MEXaHU3M, MEXaHU3MbI H3MEHEHUS CKOPOCTEH U IBUKEHUN 4
2.2. DneMeHTapHas KyOnJeckasi KpHCTAIIMUECcKas pelieTka (squeika)

3. [Ilnanmersr:

3.1. MicxonHble MaTepHalibl JIOMEHHOH T1aBku — 1

3.2. UyryHsl, cTanu — 2
3.3. Jletanu ropsiueii ¥ XOJ0THOM IITAMIIOBKH 1

3.4. OTIMBKH B 3eMITIO (C MOJAETISIMH U CTEP)KHEBBIMU SIIUKaMHU) 3

3.5. leranu, moiydyeHHBIE CHENHMATBHBIMH CIIOCO0AMU JUTHS (JIMThE B KOKWJb, IIO]
JIABJICHUEM, TIO BBIIIJIABIIIEMBIM MOEIISIM) —

3.6. Bugpl cBapubix mBoB 1

3.7. IIpodunm nmpokara

3.8. Habop pe3110B pa3HbIX TUIIOB

3.9. Habop ¢dpe3 pa3HbIX THIIOB

3.10. HaGop nuudoBanbHBIX KPYTOB

3.11. Caapounas ropenika, pe3ak, peayKkTop

3.12.  HabGop cBepi, pa3BepToK, 3eHKEepoB 1

3.13.  CaapouHbIif reHepaTop 1

3.14.  DnexTpupHUIUPOBaHHBIEC CTEH/IBI:

—  Cxema paboTsl OCKOIBCKOTO IEKTPOMETAITYPTUYECKOr0 KOMOUHATA;

—  Jmarpamma ( xene30—1eMEHTHT)

—  Mertannsl B ABUTaTENE —

4. O6GopynoBaHUE:

4.1Tepnomep bpunenns (tuma TII)

4.2JIyna (MUKpOCKOM) JUIsl U3MEPEHUS OTIIEYATKOB (24—X KPaTHOTO YBEIUYEHNUS)

4.3TBepnomep Poxsema (tTuna TK)

4.4YI" (yauBepcanbHas AeUTEIbHAS TOJIOBKA)

4.5 Mukpockon crepeockonuueckuii nankparnyeckuit MCII-1

5.Buneomarepuan no kypcy «MatepuanoBeeHHe» Ha HIEKTPOHHOM HOCHUTENE. —

[makater:

ITo pa3geny «DPU3HKO—XUMHYECKUE 3aKOHOMEPHOCTH (OPMHUPOBAHUS CTPYKTYpPHI
MaTepuana;

ITo pazneny «Matepuainsl, IpUMEHsIEMbIE B aBTOTPAKTOPOCTPOCHUH (KOHCTPYKIIMOHHBIE,
CreHaTbHbIe, THCTPYMEHTAIBHBIE )Y,

ITo pazaeny «OcHOBHBIE CTTOCOOBI 0OPAOOTKH MaTEPHAIIOB)

6. Mogenu:



19

— IITAaHTCHIIUPKYJIb;

— MUKpPOMETD;

— yrJiomep;

7. Harypanbuble oOpa3ipl. HaGop meraneid anst mabopaTopHbIX paboT (Bajibl, BTYJIKH,
KOPILYCHBIE JETAaJIM)

8. CreHnnl:

— YCJIOBHOE 0003HaYeHHE ILIBOB CBAPHBIX COCIUHEHUN;

— o0o3HaueHne pe3bo, KiaccuuKanms;

— 00pa31bl HIEPOXOBATOCTH MTOBEPXHOCTH.

9. O6opynoBanue:

— IITaHTeHIIUPKYJIb

— IITAaHTeHTITYOUHOMETP

— WITaHIeHpercMac

— MUKPOMETD

— UHJIMKATOPHBIM HyTpoMep

— Kanmop

— yriomep
10. IInakatel: MO CTaHIAPTU3ALMH U METPOJIOTHH

cjlecapHasi MacTepcKas:

Hocka;

yueOHas meOeb;

paboyee MecTo MpenoaBaTes;
[TimakaTel

Tucku cnecapasie TCHU—140 noBopoTHbIE
OuKH 3aIUTHBIE

Hammnpauk mrockuii 350 Nel ,No2
Hanunbauk xpyrasiit 300 Nel, Ne2
Ha6op nanduneii

Cranok nByX muckoBbIil numpoBansHbii BKS-2500
HoxoBka

Hanmuneauk mnockuit 200 Nel
HaGop metunkos

Ha6op 3y0un

HabGop cBepn

CraHOK CBEpIMIbHBIN

CraHOK 3aTOYHOM

CraHOK TOKapHBIH

[Ipecc runpaBanveckuii
[lITaHTeHIIUPKYITH

JIuneiika MeTaiunuecKas

Kepnep

Ha6op mnamex

Orserymurenu
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4.2. UnpopmannonHoe odecneyenne 00y4eHust

IlepeyeHb peKOMeH1yeMOM OCHOBHOM M JONOJHUTEILHON auTepaTrypsl, UHTepHeT—
pecypcoB, He0OXOTUMBIX JIJISI 0CBOEHUSI TUCHUTLIMHBI

OcHoBHas JIuTEpaTypa:

1. bonnmapenko, I'. I'. MaTtepuanoBeneHue : y4eOHHK TSl CPETHETO MPOPECCHOHATHHOTO
obpazoBanus / I'. I'. bonmapenko, T. A. Kabanosa, B. B. Pwibanko ; mox pemakmueit I'. T
bonmapenko. — 2-¢ wum3nm. — Mocksa M3patensctBo  FOpaitt, 2021. — 329 c. -
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08682-9. — Tekcr : anexkrponnsiii // ObC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/470070
: YU4eOHHK JUIsl CpeIHEro MpoecCHOHATBHOTO

2. [Mnomkun, B. B. MarepuanoBenenue
obpazoBanus / B. B. [Tnomkun. — 3-e usn., nepepad. u gon. — Mocksa : U3parensctBo FOpaiir,
2021. — 463 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-02459-3. — Tekcr :
anektpoHHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/470071

JlonoJiHUTeIbHAS JINTEPaTypa:

1. MarepuasnoBefeHue U TexHoJorus MartepuayioB. B 2 4. Yacte 1 : yueOHMK uIs

cpennero npodeccuoHanbHoro oopazoanus / I'. II. @erucos [u ap.] ; mox penakiueit I II.
®etucona. — 8-e¢ usn., nepepad. u gomn. — MockBa : M3garensctBo HOpaiit, 2021. — 386 ¢. —
(ITpodeccuonansuoe oopazosanue). — ISBN 978-5-534-09896-9. — Tekcr : anexrponsnsiii / 9bC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/475384

2. MarepuanoBeneHue U TexHojoruss martepuanoB. B 2 4. Yacts 2 : y4yeOHUK aJis

cpenHero npodeccuoHanbHoro oopazosanmst / I'. I1. derucos [u np.] ; mox pemakumeid I'. I1.
®etucona. — 8-e¢ usn., nmepepad. u gomn. — Mockpa : M3garensctBo HOpaiit, 2021. — 389 ¢. —
(ITpodeccuonanbuoe oopazosanue). — ISBN 978-5-534-09897-6. — Tekcr : anexkrponnsiit // 3bC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/475385

HNuTepHer—pecypcesbi:

1. 3BC Opaiit https://www.urait.ru/

2. OBC 3nanmym https://www.znanium.com

3. DOBC Jlans https://e.lanbook.com/

4. 3BbC KoncynbranT cTyaenTa Www.studentlibrary.ru/

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

Pe3yabTaThl 00yuyeHus ‘ Kpurtepun ouenku ‘ MeToabl olleHKH

3uanus:

OCHOBHEIE BHIBI YeTKOCTh MMOHUMaHus o0mel | TecTupoBanue
KOHCTPYKITHOHHBIX, KJIaCCU(UKAITNN

AIIEKTPOTEXHUYECKHX, MaTepuasos; MpOBEpKa U aHATU3

METAJUINYECKUX U
HEMETANTNYECKUX MaTepUaJIOB;
KJaccu(UKaIuio, CBONCTBA,
MapKUpPOBKY U 00J1aCTh
IMPUMCHCHUA KOHCTPYKIMOHHBIX
MaTepuasoB, MPUHIIMI UX BbIOOpa
JJI1 IPUMCHCHU A B IIPOU3BOJICTBE,
OCHOBHBIE CBEJICHHSI O Ha3HAYEHUHU

OIMIUCBIBATH CTPOCHUC
MCETAJIJIOB U CIIJIaBOB,

000CHOBaHUS BBIOOpA
MaTEepHAIIOB C YYETOM HX
OCHOBHBIX MEXaHHUYECKUX,

COJIepKaHUs
JIOKJIaJIOB:

TECTOBBIN M YCTHBII
KOHTPOJIb O 3aJIaHHOMN

TEMATHUKE

HaOJIIOAeHUE 3a



https://urait.ru/bcode/470070
https://urait.ru/bcode/470071
https://urait.ru/bcode/475384
https://urait.ru/bcode/475385
https://www.urait.ru/
https://www.znanium.com/
https://e.lanbook.com/
http://www.studentlibrary.ru/
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U CBOMCTBAaX METAJIOB U CIUIABOB,
0 TEXHOJIOTUH MX TIPOU3BOJICTBA;
O0COOEHHOCTH CTPOCHHUS METAJIIIOB
U CIJIABOB, 3aKOHOMEPHOCTH UX
KPUCTAITU3AIUH U
CTPYKTYypOOOpa30BaHuUs;

BHJIbI 00pabOTKH METAILIIOB U
CILIaBOB;

CYIITHOCTh TEXHOJIOTHYECKHIX
MPOIIECCOB JIUThSI, CBAPKH,
00paboTKH JaBJICHUEM U
pe3aHueMm;

OCHOBBI TEPMOOOPAOOTKH
METAaJIJIOB;

CIOCOOBI 3aIIUTH METAJIOB OT
KOppO3uH;

TpeOoBaHUs K KauecTBY 00paboTKu
JIeTanew;

BHJIbI U3HOCA JETAJIEH U y3JI0B;
O0COOEHHOCTH CTPOEHUS,
Ha3HAYEHUE U CBOMCTBA
Pa3IMYHBIX TPYIII
HEMETAJUTMYECKUX MATepUAIOB;
KJIACCU(PUKALIUIO ¥ CTIOCOOBI
MOJTy4EHHUsI KOMIO3UIIMOHHBIX
MaTepUaoB.

XUMHUYECKUX CBOUCTB U
MapKUPOBKH
cootBerctBytomieit 'OCT

TOYHO U MPABHIBHO
apryMEHTUPOBAHHOCTh
BEIOOpA
AJIEKTPOTEXHUUIECKUX
MaTepuaJioB;

Ha3bIBaTh OCHOBHBIE METO/IbI
U3MEpEeHUs IapaMeTpoB
JIEKTPOTEXHUYECKUX
MaTepHaloB;

BBIOOp MeTO/1a 00padOTKH
JIETaJId COOTBETCTBYET THITY
Y CBOICTBAM MaTepuara.

XOJIOM BBITIOJTHEHHUS
71a00paTOPHBIX,
MIPaKTUYECKUX padoT

YMmenus:

pacro3HaBaTh U
KJIaccu(puIpoBaTh
KOHCTPYKLIMOHHBIE U
AIIEKTPOTEXHUUECKUE MaTePUaIbl
110 BHEIIHEMY BU]LY,
MIPOUCXO0XKICHUIO, CBONCTBAM;
oI0UpaTh MaTepUabl O UX
Ha3HAYEHUIO U YCIIOBUSIM
HKCIUTYyaTaI[H JUIs BBITOJIHEHUS
pabor;

BBIOMPATH U pacuIn(ppOBHIBATH
MapKH1 KOHCTPYKIIMOHHBIX
MaTepHasoB;

OTIPENIeNATh TBEPAOCTh METAIIIOB;
OTIPENIeNATh PEKUMBI OT)KUTA,
3aKaJIK{ M OTITyCKa CTaJIH;
noaouparh crocoosl 00paboTKU

000CHOBAHHOCTb BBIOOpA
MaTepHajIoB s
KOHKPETHOTO IPUMEHEHHS B
3JIEKTPOOOOPYI0BAHM;

000CHOBaHHOCTH MOJI00pPa
MaTepUaIoB MO CIPABOYHBIM
Marepuaiam,

IIPOBEpPKa U aHAJIU3
pE3yNbTaTOB
NeATETbHOCTH
CTYJIEHTOB Ha
MPAKTUYECKUX
3aHATHUSAX;

ayTUTOPHBIC
CaMOCTOSITENIbHBIE
paboTHI IS
MIPOBEPKH
c(hOopMUPOBAHHOCTH
MPAKTUICCKHIX
HaBBIKOB
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METAJIJIOB (JIUTHEM, JIaBJICHUEM,
CBapKOM, pe3aHueM U Ap.) AJis
W3TOTOBJICHUS PA3TUUYHBIX

JeTaneu;

Omrcanue nIKaia ONeHUBaHUSA

HanMeHOBaH | HEy10BJICTBOP | yIOBJIETBOPHUTEJIb XOopo1o OTJIMYHO
ue UTEJBHO HO
pe3yjabTara
00yuyeHusi
IMoanoTa YposeHb MuHUMalIbBHO VYpoBeHb 3HaHUW B | YPOBEHb 3HAHUM
3HAHMH 3HAaHUM HUXKE | JOIYCTUMBIN o0Beme, B o0BeMme,
MUHHUMAQJIBHBIX | YPOBEHb  3HAHMI. | COOTBETCTBYIOILEM COOTBETCTBYIOIIIE
TpeOOBaHUM. JlomyiieHo MHOTO | MporpaMme M nporpamme
Nmenu wmecto | HErpyObIX OMIMOOK. | MOATOTOBKH. MOJATOTOBKU, 0e3
rpyOsnie Jlomy1ieHo HEeCKOIBKO | OIIMOOK.
OIIMOKHU. HErpyObIX OIINOOK.
Hanu4yue IIpn pemenun | [IpogemonctpupoB | IIponemoncrpuposan | IIponemoHcTpup
yMeHu i CTaHJApTHBIX | aHbI OCHOBHBIE | BI BCE  OCHOBHBIEC | OBaHbI BCE
3a1a4 He | ymeHus. Pemiensl | ymeHus. PemieHbl Bce | OCHOBHBIE
MIPOJIEMOHCTPH | TUIIOBBIE 3a/1aUud C | OCHOBHBIE 33/layd C | yMEHUS, PEIICHbI
pOBaHbI HErpyObIMH HErpyObIMU BCE OCHOBHBIE
OCHOBHBIE OLIMOKaMHU. OLIMOKaMHU. 3a1auu c
YMEHUS. Brimonnenst  Bce | BeimosHeHbl BCE€ | OTJEIbHBIMHU
Nmenu wMecrto | 3a1aHusi, HO HE B | 3aJaHUs, B IIOJHOM | HECYILIECTBEHHBI
rpyOsnie MIOJIHOM 00BEME. o0beme, HO | MU HEJOYeTaMHu,
OIINOKHU. HEKOTOpbIE C | BBIIIOJIHEHBI  BCE
HE04YETaMHU. 3a/1aHus B
MIOJIHOM 00beMe.
Xapakrepuct | Komnerenuust | ChopmupoBannoct | ChpopmupoBanHocts | ChopMUpOBaHHO
HKa B IIOJIHOM Mepe | b KOMIIETEHIIUHN | KOMIIETEHIUI B | CTb KOMIIETEHLIUN
copmupoBan | He COOTBETCTBYET LIEJIOM COOTBETCTBYET | MOJTHOCTHIO
HOCTH chopMUpOBaHa | MUHUMAIIbHBIM TpeOOBaHUSAM, HO €CTh | COOTBETCTBYET
KOMIIeTeHIN I Nwmerommxcst | TpeOOBaHUSIM. HEOOYETEI. TpeOOBAHUSIM.
3HAHUM, HNmMmeromuxcs MmMmeromuxcs 3HaHui, | MMeronuxcs
YMEHH, 3HAaHWUW, YMEHUI W | YMEHUH, HAaBBIKOB W | 3HAHWW, YMEHHIA,
HAaBBIKOB HaBBIKOB B II€JIOM | MOTHUBAllMM B 1IEJIOM | HABBIKOB u
HEJ0CTAaTOYHO | JIOCTAaTOYHO IS | JOCTATOYHO JUISL | MOTUBALIUH B
JUIsl  peUIeHus | peleHus pelIeHus MOJIHOM Mepe
MPAKTUYECKUX | MPAKTHYECKUX MPAKTUYECKUX JOCTaTOYHO ISt
(mpodeccrona | (mpodeccuoHanbH | (MPoheCCHOHANBHBIX) | PELIeHUs
JbHBIX) 3ajay. | bIX) 3a7ad, HO | 337a4, HO TpeOyeTcs | CIOKHBIX
Tpebyercs TpeOyercs JOTIOJTHUTEIbHAS MPaKTUYECKHUX
MOBTOPHOE JIOTIOJTHUTEbHAS MpaKTUKa o | (mpodeccronanp
oOydeHue. MpaKTHKa 10 | HEKOTOPBIM HBIX) 3a/1a4.
OOJIBIIMHCTBY npo¢eCcCuOHATBHBIM
MPAKTUYECKUX 3a/1auam.
3a/1a4.
Yposennb Husknii Hwuxe cpennero Cpennuii Beicoknii
copmupoBan
HOCTH
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KOMIIeTeHIN




