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1. TACHOPT PABOYEU MPOTPAMMBbI YYEBHOU JUCHUITJIUHBI
OII.05 MaTepuajioBeaeHue

1.1. O6saacTh npuMeHeHus1 pado4eil NporpaMmbl

PabGowas mporpamma y4eOHOW JHCUMIUIMHBI SBISETCA 4acThblo  00pa30BaTENbHOM
nporpammel B cooTBeTcTBUM ¢ @I'OC CIIO mno cneunansHoctu 15.02.14 OcHanienue cpeacTBaMu
aBTOMATH3AlMH TEXHOJOTHYeCKUX MPOLEeCcCOB M MPOU3BOACTB.

1.2. MecTo ACHMILVINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeIbHOIl IPOrpamMMBbl:

VYyebnas  gucnuiuimHa — MarepuanoBeIeHHE  SIBISETCS  00S3aTeNbHOM  YacThIO
o0mIenmpodeCCHOHANTPHOTO IUKIIA OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMBI B COOTBETCTBUHU C
OI'OC 15.02.14 OcHaiieHne cpeacTBaMyd aBTOMATH3AIMU  TEXHOJOTHMYECKUX MPOLIECCOB U
MIPOU3BO/ICTB.

VYyebnas nucnuiuiiHa MaTepuanoBeeHne Hapsaay ¢ y4eOHBIMH —JIUCIHUIUIMHAMH
obmenpopeccuoHaTbHOTO LHKIA obecrieuynBaeT (OpMHUpPOBaHHE OOIMX M MPO(ecCHOHATBHBIX
KOMITETCHIINH ISl JATbHEHIIIET0 OCBOSCHHUS MPOGeCCHOHATBHBIX MOTYJICH.

1.3. Hean u 3a1a4u y4eOHOM TUCHUILUIMHBI — TPEOOBAHUS K pe3yJibTaTaM OCBOEHHS
Y4eOHO# JMCIHUIIJIMHbI:

OCHOBHOM HEJbI JaHHOW MpPOrpaMMBbl SIBISETCS OCBOCHHE TEOPETUYECKHMX 3HAHHUM B
00JIaCTH MaTepUaJIOBEICHUsI C IIeNbI0 JalbHEHIIero NPUMEHEHUS HUX B MNPodeCcCHOHATBLHON
NeSITeNIbHOCTH, JOCTHKEHHUSI 00ydaromuMmucs 0ojiee BHICOKOTO YPOBHS KOMIETEHIIMM IO JaHHOM
IUCLUUIUIMHE U (POPMHUPOBAHUE CIIOCOOHOCTH U TOTOBHOCTH OOYYAIOIIMXCS K BBIOJHEHHUIO CBOMX
(YHKIIMOHATBHBIX 00513aHHOCTEH B cpepe mpoeCcCHOHATBHON AeATEILHOCTH 10 CIEeIUaTbHOCTH.

3agaum oOydeHUs TUCIUIIMHBI MaTepuaioBeieHue:
® 13yYEHHUE COCTAaBHBIX AJIIEMEHTOB MaTEpUAIOB;
nproOpeTeHne yMEeHU UCTI0Ib30BaTh TEOPETUUECKHE 3HAHUS B IPAKTHUECKOM paboTe;

¢dopmupoBaHue NPoQecCHOHATBHBIX KOMIIETCHIIUN TI0 MaTepHaIOBEACHHUIO;
OpPHEHTHPOBaHKHE 00yUaIOMIUXCSI HAa TOHUMAaHNE 3HAYMMOCTH 3HAHUHN 110 TIPEMETY.

Kon IIK, YmMmenus 3Hanuga
OK

OK 01. . BUJIbI MEXAHUYECKOM, XUMUYECKON U TEPMHUUYECKOU
OTIpeNeNATh CBOMCTBa

OK 02. 00pabOTKM METAJUIOB M CILIABOB;

OK 04 KOHCTPYKIIMOHHBIX U CBIPbE-

. BBIX MATCDHATOB, TPHMEHS- BUABl  TMPOKIAJAOYHBIX M YIUIOTHUTEIbHBIX

OK 05. MaTepHalloB;

OK 09 eMBIX B TIPOM3BOJICTBE, IIO

OK 10- MapKHpOBKE, BHEITHEMY BUILY, 3aKOHOMEPHOCTH TPOLIECCOB KPUCTAJUIM3ALUU U

K1 5 NPOUCXOMK/IEHHIO, CBOMCTBAM, CTPYKTYpOOOpa30BaHUsI METAJUIOB M  CIUIABOB,

[IK 2.5, COCTaBy, HA3HAYEHMIO M CIIO- 3aIUTBI OT KOPPO3HH,

s 3-5- o6y TIPHTOTOBJEHNS H KIIacc- KkiIaccu(uKaius, OCHOBHBIC BHJBI, MapKHPOBKa,

- CHULMPOBATE HX; o0lacTh  NMpPUMEHEHUss M BHIBl  00pabOTKH
OTIPE/IeNSTh TBEPIOCTh MaTe- KOHCTPYKIIMOHHBIX MaTepHaloB, OCHOBHBIE
PHATIOB; cBeneHuss 00 WX Ha3HAYeHMM U CBOICTBax,
b

OTIPENIENIATh PEKHMBI OTHKHTA, OPUHIUIBL  MX  BBIOOpAa Il  TPUMCHEHUS B
3aKaJIK{ M OTITYCKa CTaJIu; TPOM3BOACTEC,
IO/IGUPATh KOHCTPYKIHOHHBIE METOJIbl H3MEPEHHs NapaMeTpoB M ONpesIeIeHHA
MaTepHaTEI o X CBOWCTB MaTEpHaJOB;
HA3HAYCHHIO H  YCIOBHAM OCHOBHBIE CBEJICHUS O KPUCTALTU3ALMH U CTPYKTYpe
SKCILTyaTallly; paciliaBoB,
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noadupath CIIOCOOBI u
peXUMBI 00pabOTKH METaJNIOB
(IuThEM, TABICHUEM, CBAPKOH,
pe3aHueM) IS W3TOTOBJICHUS
JIeTaleH;

BBIOMPATh 3JIEKTPOTEXHHU-
YECKUE MaTepualibl: IMPOBOJI-
HUKH W JUPJICKTPUKH o
Ha3HAYCHUI0O W YCJIOBHSIM
IKCILTyaTaIuu;

MPOBOJIUTH HCCIEOBAaHUS U
HCIIBITAHUS 3JICKTPOTEXHHU-
YECKUX MaTepPHAIIOB;
WCIIOIb30BaTh  HOPMATHBHBIC
JOKYMEHTBI Uil  BBIOOpa
MIPOBOJHHUKOBBIX MaTepUAIOB

c LIETIBI0 o0ecrieueHust
TpeOyeMBbIX  XapaKTEPHCTUK
U3 Ienni

OCHOBHEBIE CBEJCHMS O Ha3HAYEHHHW U CBOMCTBax
METAJJIOB W  CIUIABOB, O TEXHOJIOTHMM  HX
MIPOU3BOICTBA;
OCHOBHEIC CBOMCTBaA
HCIOJIb30BAHUE;
O0COOCHHOCTH CTPOCHHS METAJLJIOB U CILJIABOB;
CBOWCTBA CMa304HBIX U a0pa3UBHBIX MaTEpPHUAJIOB;
CHOCO6BI HOJIy‘-IGHI/IH KOMITO3UIITMOHHBIX
MaTepHaJoB;

CYIIHOCTh TEXHOJOTUYECKUX TIPOIECCOB JIUTHS,

IMOJIMMEPOB n ux

CBapku, 0OpabOTKH METAUIOB JaBJICHUEM U
pe3aHueM;

CTPOCHHE ¥ CBOWCTBA MOJYIPOBOJAHHUKOBBIX U
MPOBOJAHHUKOBBIX ~ MAaTEpPHaioB,  METOIbI  UX
UCCIICIOBAHMS,

KIacCU(PUKALMI0O  MaTepuajioB MO  CTENEHHU
IPOBOIMMOCTH;

METOJIbI BO3JCUCTBHUS Ha CTPYKTYPy M CBOMCTBa
AIEKTPOTEXHUYECKUX MAaTEPHaJIOB




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHOH padoThI

Buj yueOHoi padoThl O0bem yacoB
O0bem o0pa3oBaTeIbHON NPOrPaMMBbI 30
O0bem padoThl 00yyarOIMXCSl BO B3aUMOJACHCTBUM € MpenoaaBareieM 30

B TOM YHCJIC:

TEOPETHUECKOe 00yUeHne 13

nabopaTopHbIe pabOTHI (€CIU MPETYCMOTPEHO) -

MPaKTUYECKHE 3aHATUS (€CITH MPETyCMOTPEHO) 16

KypcoBasi paboTta (IIpoeKT) (eciau mpeayCMOTPEHO) -

KOHTpOJIbHast paboTa -

T
CamocrosrenbHas paboTta -

IIpome:xyTounas aTTecTaIMs 1

" OGBbeM caMOCTOSTENBbHOMN paGOThl 06YUAIOMIMXCS ONPEISIIACTCS 06Pa30BATEIBHON OPraHM3aIieii B COOTBETCTBHUH C
tpeboBanusmMu @I'OC CIIO B npenenax oo0beMa 00pa30BaTENbHOMN MPOTpaMMBbI B KOJTHYECTBE YaCOB, HEOOXOIUMOM
UTsl BBITIOJTHEHUS 38/IaHUI CAMOCTOSITENILHOM PaboThl 00yYarOIMXCs, PEIYCMOTPEHHBIM TEMaTHYECKHUM IIJIAHOM M
cojiepkaHueM y4eOHOM JUCTIMIUTHHBI (MEXIUCITUTUTMHAPHOTO Kypca).

*IIpoBoautcs B hopme audhepeHIIPOBAHHOTO 3a4eTa




2.2. TemaTn4yecKuii IJIaH U coJlePKAHHUE Y4eOHOM TN CHUTIIHHBI

Koawbi
KOMIIeTeHIINIi,
HaunmeHnoBanme Coaep:xanue yueOHOro Marepuasia v popmMsbl OpraHu3anuu Oo6bem (bopmmpoBariio
pa3aesioB U TeM AeATeJIbHOCTH 00y4aroIuXcst 4acos KOTOPBIX
crnocodcTByer
3J1eMEeHT
NPOrpaMMbl
1 2 3 4
Pa3zgen 1. OcHOBEBI MeTA1JI0BEACHUA 6

Tema 1.1. O6uue | Comep:kanue yuedHOro MaTepuaJia 1 OK 01.
cBeleHHus 0 cTpoeHuu | CoBpeMeHHbIE TOCTHXKEHUSI HayKH B 00JIACTH CO3JaHHs U MPOU3BOICTBA 3JIEKTPOTEXHUUECKUX 1 OK 02.
BELIECTBA U KOHCTPYKIIMOHHBIX MaTe€pHalloB M NEPCIEKTUBBI pa3BUTHUs. OCHOBBI CTPOEHHUS BEILECTBA, OK 04.
BHJIBI XUMHUYECKOW CBsi3U. Kitaccudukanmsi BemecTB MO  AJIEKTPUYECKUM  CBOMCTBAM. OK 05.
Knaccudukanuss BemiecTB 1Mo MarHuTHBIM cBoiicTBaM. CTpoeHHME M CBOICTBa METAJIOB. OK 09.
Kpucramnmueckoe crtpoeHue wmetamioB. OCHOBHBIE THUIIBI KPUCTAIIMYECKUX PEIIETOK. OK 10.

Annorponusi. AHn3oTponus. OCHOBHBIE 1e(EKThl KPUCTAIINYECKOTO CTPOCHUS METAJUIOB K 1.5. TIK 2.5.
IIK 3.5.
Tema 1.2. Mexanu- | Coagep:xkanue y4eOHOro MaTepuaJia 2 OK 01.
YECKUE CBOMCTBA Ma- | MexaHMYeCKHe CBOWCTBA MAaTepHajOoB W HMX KiaccH@uKaiusa. VICIbITaHHs MaTepHasIoB. 1 OK 02.
TEPHAIIOB U OCHOBHEIE | Jluarpammbl  pacTspkeHMs. OrmnpeneneHue MNpPOYHOCTHM M €€ nokasarenu. OmpeneneHue OK 04.
METOIBI HX OIIpelie- | IIaCTUYHOCTH U €€ Mmokazarenu. TBEPAOCTh OK 05.
JICHUSA B ToM 4unciie npakTHYeCKHe 3aHATHSA 1 OK 09.
IIpakTuyeckoe 3ansitue Nel. [IpoBeseHne UCTbITaHUS 00PA3LIOB HA PACTsKEHUE 1 OK 10.

K 1.5. TIK 2.5.
I1K 3.5.
Tema 1.3. Merainu- | Cogepxkanue y4eOHOro MaTepuaJia 2 OK 01.
YeCcKHe CIUIaBbl M 1U- | OnpeaeneHrne MeTAUNIMYECKUX CIUIaBOB. MHOTOKOMITOHEHTHBIE CIUIaBbl. JIByXKOMIIOHEHTHBIE 1 OK 02.
arpamMMmbl OCTOSIHUS cruaB. Jluarpamma cocrosinus. Juarpammel cocrosinus I pona, I poaa, I1I pona, IV pona. OK 04.
H3MeHeHne CBOWMCTB CIUIaBOB B 3aBHCHMOCTH OT poOJa JAWarpaMMbl U OT KOHIEHTpALMH OK 05.
KOMITOHEHTOB OK 09.
B TOM umciIe NPAKTHYECKHE 3aHITHSA 1 OK 10.

IIpakTnyeckoe 3ansaTue Ne2. OnpeneneHne 3J1eKTPOINPOBOJHOCTH CIUIABOB B 3aBUCUMOCTH OT 1 IK 1.5. TIK 2.5.
JMarpaMMbl COCTOSIHUS TIK 3.5.




Tema 1.4. XKenezou | Coaep:kanue yueOHOro MaTepuaJjia 1 OK 01. OK 02.
€ro CILIaBbI CrninaBel kesesa ¢ yriaepoaoM: CTallb, YyT'YH — OCHOBHBIE KOHCTPYKIIMOHHBIE MaTEPHUATIBL. 1 OK 04.0K 05.
Knaccudukanms craneii u 4yryHoB. JluarpaMma COCTOSTHUS CIIJIABOB XKeJe3a C yriepooM, OK 09.
uarpamMma COCTOSIHUS «OKEJIE30 — HEMEHTUT». TepMHuuecKas U XMMHKO-TEPMHUUYECKas OK 10.
obOpaboTtka ctaym. TepmomarauTHas oOpaboTka [IK 1.5. TIK 2.5.
IK 3.5.
Pa3znesa 2. IIpoBOAHHKOBBIE U NOJYNPOBOHHKOBbIE MaTEPHAJIbI 13
Tema 2.1. Knaccudu- | Coaepxanue yaeGHOro MmaTepuasia 1 OK 01.
Kaluss W OCHOBHBIC | XapaKTepUCTHKH IIPOBOJHUKOBBIX MaTepHuanoB. Kiaccupukanys npoBoJHUKOBBIX MaTepHAIOB 1 OK 02.
CBONMCTBA IPOBOJHHM- | [I0 arperaTHOMY COCTOSHHIO BeriecTBa. KiraccuduKkaius MpOBOAHUKOBBIX MAaTEPHATIOB TI0 OK 04.
KOBBIX MaTe€pHUajoB OCHOBHOMY IIOKa3aTeN0 — JJIEKTPONPOBOJHOCTH WM YACIBHOMY 3JICKTPUUYECKOMY OK 05.
conpoTuBieHUI0. CBEPXIPOBOJHUKN M KPUOMPOBOJHUKU. DaKkTOPhI, BIUSIONINE HA 3HAYCHHE OK 09.
YIENBHOTO 3JIEKTPUUYECKOr0 CONPOTHBIEHHs. TemreparypHblii KO3(QQHUIHUEHT YAEIbHOTO OK 10.
AJIEKTPUYECKOTO CONPOTUBIICHUS K 2.5. TIK 3.5.
Tema 2.2. [IpoBoauu- | Conep:xkaHue yuedOHOro MaTepuasa 3 OK 01.
KOBBIE MaTepHaabl C | XapaKTEpUCTUKU MAaTEPUAJIOB C BBICOKOM 3JIEKTPOIIPOBOJHOCTHIO. 1 OK 02.
BLICOKOM  271€KTpo- | Cepedpo, Meib, IaTyHb, OpPOH3a, ATFOMUHHI: TPUMEHEHHE, CBOHCTBA OK 04.
POBOAHOCTHIO [prMeHeHNe U TIPOU3BOJICTBO TPOBOJIOKH OK 05.
B ToM umciie NpaKTHYeCKHe 3aHATHS 2 OK 09.
IIpakTnyeckoe 3ansaTue Ne3. Penienne 3aa4 Ha onpezesieHue TEMIIEpaTypbl IPOBOAHHUKOB 2 OK 10.
IIPHU POTEKAHUH CBEPXTOKOB (TOKOB KOPOTKOT'O 3aMBIKaHUS) 1K 2.5.1IK 3.5.
Tema 2.3. Konrakr- | Conep:kaHue yueOHOro MmatepuaJa 1 OK 01.
HBIE MaTEPHUAIIbI Omnpenenenue 3IEKTPUUYECKOro KoHTakTa. Kiaccuukanuss KOHTAaKTOB U MaTEpUANIOB JUIA UX 1 OK 02.
M3TOTOBJICHUS. MaTepuasibl i CJIa0OTOYHBIX KOHTAKTOB. MaTepuaibl i CHIbHOTOYHBIX OK 04.
KOHTakTOB. Mertamiokepamuka, TBEpAAss Melb. CKOJB3SUIME KOHTAKThI U MaTE€pHalbl A UX OK 05.
M3TOTOBJICHUS. DJIEKTPOTEXHUUECKHUH YTroJb, METAIIOTPpa(UTOBBIC MaTEPUAITBI OK 09.
OK 10.
IK 2.5. TIK 3.5.
Tema 2.4. Matepua- | Conep:xkaHue yueOHOIro MaTepuaja 3 OK 01.
Al ¢ OombwmuM | [IpuMeHEHHE MaTepUaioB ¢ GOIBIINM yAEIbHBIM JIEKTPUIECKAM COMPOTHBIEHUEM, XapaKTe- 1 OK 02.
YIOEIBHBIM  DJIEKTPH- | pUCTUKA MaT€pHajoB: MaHTaHMHA, KOHCTAaHTAaHAa, HUXpoMa. BpeMeHHast u TemriepatrypHast yc- OK 04.
YECKUM COINPOTHUBJIE- | TONYMBOCTH YACIBHOTO YJIEKTPUUECKOTO COPOTUBIICHUS MaTEPHUAIOB OK 05.
HUEM B ToM umcIie NpaKTHYeCKHe 3aHATHS 2 OK 09.




IpakTuyeckoe 3ansiTue Ne4. PacueTsl HU3BMEHEHUI CONPOTUBIICHUIH ITYHTOB U3TOTOBJICHHBIX OK 10.
13 MaHTaHUHA U MEJH NP IPOTEKAaHUH IO HUM pabOYuX TOKOB INIK 2.5. TIK 3.5.
Tema 2.5. I[IpoBoga u | Conep:xkaHue yuedOHOIro MaTepuasa OK 01.
Kabenu OOMOTOUYHBIE TPOBOJA, WX BHJbL. YCTaHOBOYHBIE W MOHTaXHbIE TpoBoga. IIpoBoma s OK 02.
BO3AYIIHBIX JHHHH dJeKTporepenad. MapkupoBka NpoBogoB. HasHaueHHe, KOHCTPYKIIMH, OK 04.
COPTaMEHT CTAJIbHBIX, MEHBIX M aTOMUHHEBBIX mKH. CunoBble kabenn. Knaccudukarus mo OK 05.
KHJ1aM, 000JI09KaM, M30JISAIKH, 3alUTHEIM [TOKPOBAM U HasHaueHHI0. MapkupoBKa Kabenei OK 09.
B TOM unc/Ie IPaKTHYECKHE 3aHATHS OK 10.
IIpakTHuyeckoe 3anstue NeS. 3yyenne npoueccoB IpoU3BOACTBA PA3JIMYHBIX BUIOB U [K 2.5. TIK 3.5.
TUIIOB MTPOBOJIOB
IpakTueckoe 3ansitue Ne6. I3yueHnne mpoeccoB Mpou3BOJICTBA CUIIOBBIX KaOemeH.
Tema 2.6. Xapaxte- | ComeprkaHue y4eOHOT0 MaTepuaja OK 01.
PUCTHKH  IOIIYIPO- | DJIEKTPONPOBOJHOCTh IOJYIPOBOJAHUKOB M HX CTPOEHHME. OJEKTPOHHAs M JbIPOYHAs OK 02.
BOJIHMKOBBIX MAaT€pH- | 3JIEKTPOMPOBOJAHOCTh  MOJYHIPOBOJIHUKOB, BO3JIEUCTBUE HA  3JIEKTPONPOBOJHOCTH OK 04.
aJloB IIOJIYIIPOBOJJTHUKOB IIPUMECEH M IPUMECHBIE IOJYIPOBOJHUKH. 3aBUCHUMOCTb D3JIEKTPO- OK 05.
MMPOBOTHOCTH TIOJTYNPOBOAHUKOB OT PA3IHYHBIX (DakTOpoB. BO3HHWKHOBEHHE, CBOWCTBA M OK 09.
XapaKTEPUCTUKHU 3JIEKTPOHHO-ABIPOYHOro nepexona. IIpocTeie U ca0KHBIE NOJYNPOBOIHUKH. OK 10.
XapakTepuCTUKa MPOCTHIX MOJYNPOBOJHUKOB: repMaHusi U KpeMHus. [[oHSTHE O CIIOXKHBIX K 2.5. TIK 3.5.
MOJIYIPOBOTHUKAX U MX KpaTKasi XapaKTepUCTUKA
Paznen 3. MarHuTHble MaTepuAaJIbI
Tema 3.1. Maruuro- | Cogep:kanue y4eOHOro MaTepuaJia OK 01.
MSITKHE MaTepHUaibl TpeOoBaHus M TEXHUYECKHE XAPAKTEPUCTUKH MArHUTOMSTKHAX MaTEpHalIOB, UX KiIacch(uKa- OK 02.
U, DJNEKTPOIUTHYECKOE IKele30, KapOOHHIILHOE Kelle30. OJEKTPOTEXHUYecKas CTajb: OK 04.
poTtopHas u TpaHchopmartopHas. [lepmamion. MarHuTHBIE CIIJIaBBI ¢ OCOOBIMH CBOMCTBaMH. OK 05.
AMop¢HBIe MATHUTHBIE MaTepHalibl. MarHUTOANAIEKTPUKH. DeppUTHI OK 09.
OK 10.
IIK 1.5. TIK 2.5.
I1K 3.5.
Tema 3.2. Marauro- | Coaep:kanue y4eOHOro MaTepuaJia OK 01.




TBEpABIC MaTepualibl | TpeOoBaHUSA M TEXHUYECKHE XapPaKTEPUCTUKH MArHUTOTBEPIBIX MATEPHATIOB, KJIaCCU(PUKAIIH OK 02.
U TpuMeHeHue. JIuThle BBICOKOKOIPIMTUBHBIC CIUIABbI KJIACCU(HUKAIMS M TPUMEHEHHE. OK 04.
MeramiokepaMruuecKie M METAIOTUIACTUYECKUE MAarHUThl KiacCU(UKAIUs U TPUMEHEHUE. OK 05.
MaruutoTBépasie (eppuThl, Kiaccupukanus u npuMmeHeHue. CIzaBbl Ha OCHOBE peIKo3e- OK 09.
MEJIbHBIX METAJUIOB. [[pyrre MarHuTOTBEPIbIE MaTepHUAIIbI OK 10.
B ToM unc/e npaKTHYecKHe 3aHATHS 2 IIK 1.5. TIK 2.5.
IIpakTnueckoe 3ansitue Ne7. HaGmronenue u cHATHE METNIM TUCTepe3nca (peppoMarHUTHOTO 2 IIK 3.5.
MaTepuana

Pa3nea 4. JlndjieKTpruecKHe M 3JIeKTPOU30/IIIMOHHbIE MAaTEePHAJIbI 7

Tema 4.1. [usnex- | Coneprxkanue yueOHOro MaTepuajia 4 OK 01.

Tpuyeckue Mmarepua- | Onpenenenue  IuAAeKTpukoB.  llomApmsamms.  DIEKTpOM3OISLUMOHHBIE  MaTEpHAJIBL. OK 02.

JIBI Knaccupukanuss IUAIEKTpUYECKUX MAaTepHajoB, MX CBOMCTBA. OJEKTPHUECKHE CBOICTBa OK 04.
TUANIEKTPUKOB. CBOOOJHBIC 3apsabl B JUAJICKTPUKAX W TOK yTeukd. [IpoBogumocTh U OK 05.
CONPOTHBIIEHUE  AMAJICKTPUKOB. OOBEMHBIE W  TMOBEPXHOCTHBIE  MPOBOJUMOCTH U OK 09.
COMPOTHUBJIEHNE. JEKTPONMPOBOAHOCTh Ta3000pa3HBIX, JKUJIKHUX U TBEPIBIX TUIICKTPHUKOB. OK 10.
JudnexTpudeckas IPOHULAEMOCTh U IOJIAPU30BAHHOCTD. JIMDJIEKTPUYECKUE IOTEPU U Yrojl IIK 1.5. TIK 2.5.
IUDJIEKTPUYECKUX TOoTepb. JlMdIeKTpruueckue MOTEepH B ra3000pas3HbIX, KHUAKHX, TBEPIBIX [IK 3.5.
adnekTpukax. @dusnueckas mnpupoa MONApU3ALMU W BHAB nojsipusaimil.  IIpoOoii
IUDJIEKTPUKOB U DJIEKTpUYEcKas MPOYHOCThb. PDuiznueckas MpUpoAa MpoOOosi TUANIEKTPUKOB.
[Ipo6oii ra3000pa3HbIX, >KUAKHUX U TBEPABIX AUIIEKTPUKOB. I[IOBEpXHOCTHBIH MPOOOIL.
MexaHu4yeckre  CBOWCTBAa  HMAJIEKTPUKOB.  TepMHUUYECKHE  CBOMCTBAa  JUAJEKTPHUKOB,
HarpeBOCTOMKOCTh JUAJIEKTPUKOB. DU3ZUKO-XUMUYECKHE CBOMCTBA JUIEKTPUKOB
B ToM uMciie npaKkTHYecKue 3aHATHSA 4
IIpakTuyeckoe 3ansaTue Ne8. Pacu€Thl TUAIEKTPUUECKUX MOTEPh PA3TUYHBIX MATEPUATIOB 2
IIpakTnyeckoe 3ansitue Ne9. [TpuMepHbIil pacyeT HaIPSHKECHHSI TETIOBOTO MPOOOst 2

Tema 4.2. I'azoo0pa- | Comep:kanune yuedOHOro MaTepuaJia 1 OK 01.
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3HbIC U Jkuakue au- | CBoHCTBA Ta3000pa3HBIX MUANEKTPUKOB. CIIOCOOHOCTh Ta3000pa3HBIX JUAJIEKTPHUKOB BOCCTa- 1 OK 02.
ANEKTPUKHU.  AKTHUB- | HaBJIMBATh MIEKTPUUYECKYIO IPOYHOCTh. DIEKTPUUECKAsI IPOYHOCTD ra30B U €€ 3aBUCUMOCTh OT OK 04.
HBIE JTUBJIEKTPUKU JaBJICHUS Ta3a. XapaKTepUCTUKU BO3yXa, a30Ta, dJiera3a U HEKOTOPBIX JPYTUX ra3000pa3HbIX OK 05.
IUSJCKTPUKOB. JKHUIKME NIUAJIEKTPUKH: TOJSpHBIE M HemoysipHble. CIOCOOHOCTh JKHUIKUX OK 09.
JUDJICKTPUKOB BOCCTAHABIIMBATh JJIEKTPUUYECKYI0 MpovYHOCTh. HedtsHbie Macma, Tpancdop- OK 10.
MaTOpPHOE M KOHJIeHCAaTOpHOE Macia. CUHTETUYECKUE KUAKUE TUNIEKTPUKU. JKUIKue AUdJeK- K 1.5. TIK 2.5.
TPUKH HAa OCHOBE KPEMHUUOPTraHWYECKHX M (TOPOPTaHMYECKUX COoeAMHEHHH. OmpeaeneHue IIK 3.5.
AKTUBHBIX JWAJIEKTPUKOB, WX BHUJBI MU OCHOBHBIC XapaKTEPUCTHKHU, OOJIACTh MPUMEHEHUSI.
DIEeKTPOONTUYECKHE MaTeprabl U )KUJKUE KPUCTAILIBI
Tema 4.3. Ilomume- | Coaepxxanue Y4eOHOr0 MaTepuaJia 1 OK 01.
pel U daekTpousond- | [loHsTue o uracTMaccax u mojauMepax Ha OCHOBE TUIacTMacc, cocTaB miactMmace. Kimaccuduka- 1 OK 02.
[IMOHHBIE IIACTMACCHI | IMsI TIOJMMEPOB M HMX OCHOBHBIE cBoicTBa. [lomumepsl, mosiydaemble MOJIUMEPHU3ALUECH. OK 04.
[Tonumepsl, MoJy4yaeMble MOJUKOHJAEHcCAaern. MeToasl MOoaydeHus IUracTMacc, HX OK 05.
kinaccuukanus. CroXHbIe IUIACTUKH M OCOOCHHOCTH MX MOJy4deHHs. [IpeBecHO-CIoHucThIe OK 09.
mactuku. [lieHouHbIe MaTepualibl OK 10.
K 1.5. TIK 2.5.
I1K 3.5.
Tema 4.4. Pesunsl, | Conep:kaHue yueOHOro MaTepuaJa 1 OK 01. OK 02.
JJakd, O5MaiHd, KoM- | HatypanbHble W cuHTeTHUYecKue Kaydyku. llomydenue pes3unnsl u e€ coctaB. [IpuMenenue 1 OK 04.0K 05.
nayHabl U Kjaeu. Bo- | pesunbl B 3nekTporexHuke. [loHsATHE O Nakax, MX cocTaB M Kiaccupukanus. TpeboBaHUs, OK 09.
JIOKHHUCTBIE MAaTepU- | MpeAbsIBIsIEMbIe K JIakaM, 00JacTh mpuMeHeHus. Kiesmue nakd, Kiaew. DMalld, UX COCTaB. OK 10.
anel. Cmrozna, cmozad- | [ToHsTHe 0 KOMIIayHIax, X KilacCH(UKALus, Ha3HAYCHUE U IPUMEHEHHUE B DIICKTPOTEXHUKE. K 1.5. TIK 2.5.
HBIE MaTepualbl, CTe- | BosoKkHUCTBIE MaTepuaibl, UX JOCTOMHCTBA M HENOCTATKA MO CPaBHEHUIO C MACCHUBHBIMH IIK 3.5.
KJIO, KEpaMuKa MaTepuagaMH, XapakTepHCTUkH, kinaccudukarms. Ciaroma, cocTaB W 00JIACTh NMPUMEHEHHSI.
HckyctBennas cioga — ¢ropdaoronur. DIEKTPOU-30JSLIMOHHBIE MaTepHalibl Ha OCHOBE
CIIIOJBI, MPHUMEHEHHE B 3JeKTpoTexHuKe. CTEKIo, COCTaBbl CTEKOJ, CIOCO0 MONyYCHHS,
xapaktepuctuku. Ksapu, kepamuka, (apdop: OCHOBHBIE 3JEKTPUUECKHE, MEXaHHUUYECKHE U
TEIJIOBbIE CBOMCTBA, MPUMEHEHHUE
IIpome:kyTouHasi arTecTanms 1
Bcero: 30
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3. YCJIOBUS PEAJIMAIIASA TIPOTPAMMBI YUEBHOM JUCIIUILINHBI

3.1.TpedoBanus kK MaTepHATbHO-TEXHHYECKOMY 00ecre4eHuI0
Peanuzamust  mporpaMMbl  ITUCHMIUIMHBI ~ OCYIIECTBIsAETCS B Jj1abopatopuu
MarepuanoseneHue.
ObopynoBanue:
WHAUBHUAyalIbHBIE pabodyune MecTa st 00yJaromuxcs;
pabouee MecTO MperoIaBaTes;
KJIaCCHAs JOCKa;
00pa3Isl MaTepuaioB (CTaau, YyTr'yHa, IIBETHBIX METAJLJIOB);
00pa3ibpl HEMETAUTMYECKUX U AJIEKTPOTEXHUUYECKUX MAaTEPHAIOB;
IPUOOPHI JIJIsT U3BMEPEHUS CBOWCTB MaTEpUAJIOB.
TexHuyeckue cpefcTBa OOYUYCHHsS: MHTEPAKTUBHAS JOCKA, OPITEXHUKA, MEPCOHAIBHBIN
KOMITHIOTEP C JTUIIEH3MOHHBIM ITPOTPAMMHBIM 00€CIICUECHUEM.
Jlaboparopusi MarepuanoBeeHIE OCHAIIEHHBIN HEOOXOUMBIM TS peaTu3aii
MporpamMMbl Y4eOHOU TUCIUTIINHEL, MpuBeneHHbn B m 6.1.2.1 mannoit [TOOII.

3.2. UndopmannonHoe obecriedeHre peaau3anuu NporpaMmmbl

OcHOBHBIC HCTOYHUKH:

1. bonmapenko I'.I.  Marepuanosenenue: yueOnuk a1 CIIO/  I'.I.bonmapenko,
T.A.bonmapenko.- 2-e wu3n. —M.:. MHWznmarensctBo IOpaiit, 2017.- 362c.- Cepus:
[IpodeccuonanbHoe 0Opa3oBaHue.

2. Ilmomkuu B.B. Marepuanosenenue: yueonuk misi CI10/ B.B.ITnomkun.- 3-e u3a, nepepad.
N pomn. — M.: U3narensctBo FOpaiiT.2017.- 463 c. —Cepust: [IpodeccrnonansHoe oOpazoBaHHeE.

3. PoroB, B. A. MarepuanoBeqeHue W TEXHOJOTHMA KOHCTPYKIIMOHHBIX MAaTEpHaJIOB.
[ITamrnoBoYHOE U JINTEHHOE MPOU3BOJACTBO: yueOHUK 1t By30B / B. A. Poros, I'. I'. Ilo3HsK.
— 2-e w3A., ucnp. u gon. — M.: UznmarensctBo FOpaiit, 2017. — 330 c. — (Cepus:
VYuusepcurersl Poccun). — ISBN 978-5-534-00527-1.

4. Yepemnaxun A.A. Matepuanosenenue (ITIICC3) 2014 (8-oe uza. ct.) OUL «Akagemus»

HNuTepHeT pecypcesr:
http:/www. modificator.ru>terms/material.html/
http:/www. techbib.narod.ru>material. html/
http:/www. booktech.ru>books/materialovedenie/
http:/www. supermetalloved. narod.ru/
http:/www. goblin. ru>faculty/mechanical/chairs/practicum.php/

Nk W=

3.3. PekoMeHaanuM Mo peajiu3auvy JMCHUILUIMHBI 1JIsi MHBAJIU/IO0B M JIUI €
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 310POBbS

3.3.1. Hasm4ue cOOTBETCTBYIOIIMX YCJIOBHH peau3aluy JUCIHIITHHbI

Jlna oOydaromuxcsi U3 4uclia MHBAIMIOB M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
300POBbs Ha OCHOBAaHUHN M CBMCHHOI'O 3asBJICHUS OGy‘I&IOH.[CFOCH AUCHUITIIMHA
(mpodeccHOHATBHBIN MOJYJIb) PEATH3YETCS C YYEeTOM OCOOEHHOCTEH TNCHUXO()HU3UIECKOTO
Pa3sBUTUA, HHAUBUIYAJIbHBIX BO3MOXKHOCTE! U COCTOSIHUSA 300POBbs (;[anee - HTHANBUAYAJIbHBIX
0COOEHHOCTEH ); 00ecreuynBaeTCs COOMIOACHUE CICNYIONUX O0IUX TPeOOBAHUM: UCIIOH30BAHNE
CIICHUAJIBHBIX  TCXHUYCCKHUX  CPCACTB 06yLI€HI/I5I KOJUICKTUBHOTO HW  HMHAWBUAYAJIBHOTO
MOJIb30BAaHUA, MPEIAOCTaBICHUE YCIYr acCUCTeHTa (TIOMOIIHMKA), OKAa3bIBAIOIIETO TaKOMY
oOyyaromemMycss HEOOXOIUMYI0 TEXHHUYECKYIO IOMOIb, OOecliedeHue OOCTyNna B 3JaHUS U
MOMEIICHHS, TJe MPOXOIUT yueOHBIH mporiecc, pasmemenue Ha nopraie OCIT HeobxoaumbIx
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MaTepHajoB s TEOPETHUECKOW MOATOTOBKHU, Ui JIAOOPAaTOPHBIX pPabOT, MaTepUANIOB IS
CaMOTIPOBEPKH 3HAHWH (KOMIIETEHIIUM) M TIOATOTOBKM K KOHTPOJIO 3HAHUM TO pasjesiaM
JTUCHUTUTMHBL (PO(ECCHOHATIBHOTO MOJYIIS), JPpYTUe yciaoBuUs, 6€3 KOTOPBIX HEBO3MOKHO WIIH
3aTPyAHEHO 00y4YeHHUe 10 TUCHUILTHHE (TPO(ECCHOHATTEHOMY MOTYIIIO).

3.3.2.00ecnieuenue co0M01eHUs 00IIMX TPeOOBAHUM

[Mpu peanuzanuu AUCHUIUIUHBL  (IPOPECCHOHATBLHOTO MOAYNA)  HAa OCHOBAHUU
MACbMEHHOTO 3asBJICHUS O0Yy4YaromIerocss 00eCreYrMBaeTCs COOJIOICHNE CIICAYIONUX OOIIHNX
Tp€6OBaHHI>'II HpOBe,Z[GHI/Ie 3aH$ITI/II>'I JUIA CTYI[CHTOB-I/IHBEUII/I,Z[OB n Jmi C OFpaHI/I‘-IeHHBIMI/I
BO3MOJKHOCTSIMH 3JIOPOBBSI B OJIHOM ayJIUTOPHUU COBMECTHO C JAPYTUMHU OOYYarOUUMHUCS, HE
UMEIOITUMH OTPAHMYEHHBIX BO3MOXXHOCTEH 370POBbBS, €CIU ITO HE CO3MAeT TPYAHOCTEH st
00ydJaronuxcs; MPUCYTCTBUE B ayJAWTOPHUU AaCCHCTEHTa (aCCHUCTEHTOB), OKa3bIBAOIICTO(MX)
0o0yJaromuMcsi HEOOXOIUMYI0 TEXHHYECKYI0 IIOMOIIb C YYE€TOM UX WHIUBHIYaJIbHBIX
OCOOEGHHOCTEH Ha OCHOBAHHMHM ITMCBMEHHOIO 3asBJIEHUS; TIIOJIL30BAaHHE HEOOXOIMMBIMH
O6y‘-IaIOLLII/IMC$I TEXHUYCCKUMU Cpe,Z[CTBaMI/I C yLIGTOM nux I/IHI[I/IBI/I,Z[ya.HBHBIX OCOGGHHOCTeﬁ.

3.3.3.loBenenne uHpOpMAnUM 10 CBeJAeHHS OOYYAKOIIMXCS € OrPAaHMYCHHBIMH
BO3MO KHOCTSIMH 3/10POBbSI

Bce noxanbnbie HOpmatuBHBIE akThl OCII «BKMPIIK» no BompocaMm peanu3anuu
TUCIUTIINH  (MPO(ECCUOHAIBHBIX  MOAYJIEH) JOBOAATCS JO CBEACHUS OOy4Yalomuxcs C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3JJ0OPOBbS B JOCTYITHOH JUIsl HUX (hopme.

3.34. Peanusanus YBeJIHYECHUA NMPOJ0J/IKHUTEIbHOCTH NMPOXOKICHUA
NPOMEKYTOYHOM aTTECTAIMM MO OTHOLICHHIO K YCTAHOBJICHHOW MPOJ0IKUTEIbHOCTH LIS
o0y4aromerocsi ¢ OrpaHH4eHHBIMHA BO3MOKHOCTSIMH 310POBbS

ITpomomKUTENBPHOCTh MPOXOXKICHUS HMPOMEKYTOUHOW aTTECTallMd MO OTHOLIEHUIO K
yCTaHOBHeHHOﬁ MpOAOJIKUTCIILHOCTHU YBCINYNBACTCA 1o NMUCbMCHHOMY 3as4BJICHUIO
00yy4aroIerocsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMU 3[10POBbSI; NMPOJOKUTENILHOCTh K3aMEHa,
OPOBOJUMOIO B TNHCbMEHHOW (Qopme yBennumBaercss He MeHee demM Ha 0,5 waca;
IPOIOJKUTEIBHOCTD TOJATOTOBKH 00Yy4JaIOLIerocs K OTBETY Ha SK3aMeHe, IPOBOJIMMOM B YCTHOM
¢dopme, — He MeHee yeM Ha 0,5 yaca; MPOJOIHKUTEIIBHOCTh OTBETa 00YUYaIOUIErocs MpU YCTHOM
OTBETE yBeIMUUBaeTcs He O6osee uem Ha 0,5 yaca.
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4. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
T CIATLITAHBI

Pe3yabTarTnl 00y4eHus

Kpurepum ouenkn

MeToabI OLIEHKHU

Ilepeyens 3HaHMi, OCBauMBaeMbIX B
paMKax AMCUMILIMHBI:

- BUABI MEXAaHWYCCKOM, XUMHYCCKOM U
TEPMUYECKON O00pabOTKH METALIOB H
CILJIaBOB;

- BUJIBI MPOKJIaJOYHBIX u
YIUIOTHUTCIBHBIX MATCPHUAJIOB;

- 3aKOHOMEPHOCTH IPOIIECCOB
KpucTajljindauun u
CTPYKTYpOOOpa3OBaHMsI ~ METAUIOB U
CIUTaBOB, 3alTUTHI OT KOPPO3UU;

- KJIacCH(WUKAIMs, OCHOBHBIC BHIBI,
MapKUpOBKa, O00JaCTb TPUMEHEHUS U
BUJIBI  00paOOTKM  KOHCTPYKIITMOHHBIX

MaTcpHraioB, OCHOBHBLIC CBCIACHUSA 00 ux
Ha3HAa4YCHHUHU U CBOﬁCTBaX, IMPUHIUIIBI UX

BBIOOpA JUTS IIPUMEHEHUS B
IIPOU3BOJCTBE;
- METOAbl H3MEPEHHUs IapaMeTpoB U

OTIpeIeJICHUs] CBOMCTB MaTEPUAJIOB;

- OCHOBHBIC CBEJICHUS O KPUCTAILIU3AIUU
U CTPYKTYpE PacIliIaBOB;

- OCHOBHBIC CBEICHHS O HA3HAYCHUH U
CBOWCTBAaX METANIOB M CIUIABOB, O
TEXHOJIOTUH UX TPOU3BOJICTBA;

- OCHOBHBIC CBOWCTBA TOJMMEPOB U HX
UCTIOJIb30BaHUE;

- 0COOCHHOCTH CTpPOCHHUS METAUIOB U
CIUIaBOB;

- CBOWCTBa CMa30YHBIX W a0Opa3WBHBIX
MaTepUasos;

- CHOCOOBI TIOTYYEHHUSI KOMITO3UIIMOHHBIX
MaTepHasoB;

- CYIIHOCTh TEXHOJOTHYECKUX MPOI[ECCOB

JUTBhSA, CBapkKu, OOpPaOOTKHM METaIOB
AaBJICHUCM U PC3aHUCM,
- CTpOECHUE u CBOICTBA

MOJIYITPOBOJHUKOBBIX U IMPOBOJHUKOBBIX
MaTepuaioB, METOIbI UX HCCIIEI0BAHUS;
KJIACCU(UKALIUI0 MATEPUAJIOB MO CTEIIECHU
IPOBOAMMOCTH;

- METOJbl BO3ACUCTBUS Ha CTPYKTYpYy U
CBOICTBa ANEKTPOTEXHUYECKUX
MaTepHUaoB.
Ilepeyenb ymeHwmi,
paMKax IMCUMILTAHBI:

oCBauBac€MbIX B

- ONPEACIISITh CBOMCTBA
KOHCprKI_II/IOHHBIX n CBIpI:eBBIX
MaTepHaJIOB, MIPUMEHSIEMBIX B

- COIIOCTABIISIET u
omnpeaesieT CBOMCTBA
MaTepHaJioB o
MapKUpPOBKE, BHEITHEMY
BUJY, TPOUCXOXKICHUIO,
CBOICTBaM, COCTaBy,
HA3HAYEHUIO U CIOCO0y
MIPUTOTOBJICHUS

- KJaccupuIupyer
OCHOBHBIC MaTEPHAJIOB;

- 00BSACHSICT CHoCOObI
OTIpe/ICTICHUST  PEKHMOB
OTIKHTA, 3aKalKl |
OTITyCKa CTaJIH;

- BBINONHSET  MOAOOp
KOHCTPYKIIMOHHBIX
MaTepHaJioB 1o X
HA3HAYCHUIO U YCJIOBHIM
IKCIUTyaTaIuH,

- OompenensieT CrnocoObl U
PEXKUMBI 00paboTKn
METaJIJIOB JUTSI
W3TOTOBIICHUSI Pa3IMYHBIX
JIeTajei;

- aHAJTU3UPYET u
BBIOMpAET BUIBI
MEXaHHUYECKOMH,

TEPMHUYECKOH,  XHUMHUKO-

TEPMUYECKOH 00paboTKH
METAJIJIOB U CIUIaBOB;

- BBIOMpaET
MPOKJIaZIOYHbIE u
YIUIOTHUTENbHBIE
MaTepuabl;

- 00BsICHSIET
3aKOHOMEPHOCTH
MIPOLIECCOB
KPHUCTATU3AIIH "
CTPYKTYPOOOpa30BaHUs
METAJUIOB U  CIUIABOB,
3aIUThI OT KOPPO3HUU;

- TpPEIbsIBISAET METOJIbI
U3MEpeHus mapaMeTpoB U
OIpeeIICHUS CBOWCTB
MaTepuasos;

- BOCIIPOU3BOANT
OCHOBHBIE CBEJEHHUS O
TEXHOJIOTUU
MIPOM3BOJICTBA

Onenka pe3yinbTaToB
BBINOJIHEHUS:

- IPaKTUYECKOMN
padoTHI;
mudepeHIMpoBaHHBIN
3ayer
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IPOU3BO/ICTBE, o MapKHpOBKE,
BHCIIHCMY BUAY, MPOUCXOKIACHUIO,
CBOICTBaM, COCTaBY, Ha3HAYCHUIO U
croco0y MIPUTOTOBIICHUS u

KJ1accu(uIpoBaTh X,

- OIPEeNeNITh TBEPAOCTh MAaTEPUAJIOB;

- ONPEEISATh PEKUMBI OTXKHTA, 3aKAITKH U
OTITyCKa CTallu;

- oI0upaTh KOHCTPYKIIMOHHBIC
MaTepuaibl MO0 WX HA3HAYCHHUIO U
YCIIOBHSIM DKCIUTyaTaIiH,

- moadWpaTh CHOCOOBI U
00paboTKu METaJIOB (uTBEM,
JABJICHUEM, CBapKOW, pe3aHueMm) Ui
W3TOTOBIICHHSI PA3JINYHBIX JCTaICH;

- BEIOMpATh AIIEKTPOTEXHUYECKHE
MaTepHalbl: MPOBOJAHUKA U TUDIICKTPUKA
M0 WX HA3HAYCHHUIO U  YCJIOBHSIM
IKCILTyaTalliH;

NIPOBOJUTh HCCIICIOBAHUS W WCIBITAHUS
AIIEKTPOTEXHUIECKIX MATEPUATIOB;

- UCIIOJIH30BATh HOpPMAaTHBHBIC
JIOKYMEHTHI JIJIsl BEIOOpA MPOBOJHUKOBBIX
MaTepHajoB C IENbl0  O0ecreYeHus
TpeOyeMbIX XapaKTEPUCTUK W3 ICITHIA

PEXKUMBI

MaTepHuasos;
- o0ObscHsET
MOTyYCHUS
KOMITO3UIIMOHHBIX
MaTepHuasos;

-  TpenbSBISET 3HAHUA
CBOWCTB CMa304YHBIX H
aOpa3uBHBIX MaTEPUAJIOB,;
- OOBSICHSET CYIIHOCTb

CII0COOBI

TEXHOJIOTUYECKUX
IPOLIECCOB JIUTBS,
CBapKH, 00paboTKn
METaIoB JIaBJICHUEM,
pe3aHueM
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