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1. OBIIIAS XAPAKTEPMCTUKA PABOUEM ITPOTPAMMbBI YUEBHOU JVCLIUTIIMHEI
OIl. 03 MartepuaoBeeHue
1.1. O61acTh IpUMeHeHUs1 padouel MPOrpaMMbI

[TpumepHasi pabouasi mporpamMmMa y4eOHOW AMCLMITIMHBI SIBSIETCS YaCTbiO IPUMeEpPHOM
OCHOBHOI oOpa3oBaTesibHOM mporpammbl B cooTBercTBUM ¢ PI'OC mo mpodeccuu 15.01.05
CaapiiyK (py4HOl ¥ YaCTUUHO MeXaHU3WPOBaHHOM CBAapKHU (HarlJIaBKH).

1.2. MecTo AMCIUIUITMHBI B CTPYKTYPe 0CHOBHOM NMpo(decCHOHA/TLHON 00pa3oBaTe/IbHOM

MporpaMMsbI

YuebHasi AWCLMIUIMHA BXOAWUT B TIPOECCHOHANbHBIM IMK/I Kak oOienpodeccruoHanbHas
JTUCIUTTHA.

1.3. Iles1b ¥ n/1IaHMPYeMBbIe pe3y/IbTaTbl 0CBOEHUA AVNCLUMIVHBI

Kop TIK, YmeHus 3HaHus
OK

BBITOJIHATh MeXaHWUeCKre HauMeHOBaHUe, MapKHUPOBKY, CBOHCTBa 00pabaThiBaeMoro
HCTIbITaHUs 00pa3LioB MaTepuarna;

K 1.3
MaTepraioB

[IK 1.4

[MK1.3 | ucnonb3oBaTh PUMKO- OCHOBHbIE CBe/IeHUsI 0 MeTaslax U Cr/laBax;
XUMUUecKre MeTo/bl OCHOBHBI€ CBe/ieHMs O HeMeTa/lJIMYeCKUX,

IIK 1.2 HCC/IeJOBAHKS META/L/IOB MPOKJIa/IOYHBIX, YIVIOTHUTE/bHBIX U 3/IEKTPOTEeXHU-

YeCKHX MaTepHuaax, CTajau, ux KJ'IaCCI/ICl)I/IKaL[I/I}O

[IK 1.3 | ro/nb30BaThCs ClIpaBOYHBIMU
TabnvLaMu /1711 onpejiesieHust
CBOICTB MaTepHasioB

I1K 3.4 | BeIOMpaTh MaTepyasbl s OCHOBHbIe CBOMCTBA U KacCU(HUKALIUIO MaTepuasoB,
OCYI1leCTBJIeHUSI WCITO0JIb3YIOLUXCS B MPOQeCCUOHaTbHON
rpodeccruoHabHOM JlessTeTbHOCTH
JlesATe/IbHOCTH

K 1.4 TIpaBUJia MPUMEHEHUS OXJIAXKAAOIIUX U CMa3bIBaAIOIINX

MaTepUasioB;




2. CTPYKTYPA U COEPXKAHUE YYEBHOW IVCLIUTIIMHEI

2.1. O0beM yueOHO JUCHMIUIHHBI M BU/bI y4e0HoH padoThI

Bup yue0HO# padoThI O0Bem uacoB

CymMapHasi yue0Has Harpy3Ka Bo B3auMO/IelfiCTBHH C npemno/jaBareneMm | 32

CamocTosaTenbHasi padora 16

O0BbeM 00pa3oBaTe/IbHONM MPOrpaMMbI 48

B TOM 4ucsie:

TeopeTHyecKoe 00yuyeHre 14

nabopaTopHble pabOoTHI -

TpakTUYeCKue 3aHATUs 18

KOHTpOJIbHast paboTa -

CamocrosiTenbHast paboTa 16

[TpomexxyTouHasi aTTecTtaiysi B hopme auddepeHIIMPOBAaHHOTO 3aUeTa




TeMaTu4eCcKnm nnaH n cogepxxaHue y4edbHom anCUUNInHbI

HaumeHnoBanue Cogiep>kaHue yuebHOro MaTepuaria, labopaTopHbIe O0Bém Kogpl
pasziesioB U TeM PabOTHI ¥ IPAaKTUUECKUe 3aHSTHSI, CAMOCTOSITe/TbHasT YyacoB |KOMIMETeHLUH
paboTa obyuaroierocs ,
¢dopmrpoBaH
W0 KOTOPBIX
criocobcTBye
T 3/IeMEHT
TIPOrpaMMbl
Beenenue Lenu, 3amauM, CYILIHOCTb, CTPYKTypa [JUCLUIUIAHBI. 1 K 1.3-1.4
OCHOBHbBIE TIOHSITUSI U TEPMHUHBI; O3HAKOMJIEHHE C
paszenamu nporpaMMmbl. KpaTtkue uctopuueckue CBefleHUs
O pasBUTUM MaTepyajiOBeZleHus; ero pojib U 3HaueHWe B
TeXHUUeCKOM TIporpecce, Mpu U3y4YeHUH [PYTUX yueOHBIX
JMCLIMIJIMH ¥ IPOdeCCUOHATbHBIX MOZY /el
Pa3pen 1. CTpoeHue U CBOHMCTBA MaTepUaioB 10
Tema 1.1. Knaccuduikaius matepuanoB. dusuueckde U xumuueckue| 1 MK 1.3
Knaccudukaiys, |cpoiictea MeTanioB (MarHUTHbIE, TeIIOBLIE, Y[e/IbHOE
CBOMCTBA MaTepPH-|5eKTpruecKoe COMNPOTHUBJIEHKE, KOpPPO3UOHHast
aJloB, HCIOMB3Ye-| croiKoCTh). MexaHuuecKHe CBOMCTBA META/IOB U CIIIaBOB,
MbIX B TPOdeC-|yeromy  ux ompefieieHHs.  MeTobl  Ompe/e/ieHus
CHOHAILHON TBEPIOCTHA MaTeprasloB.
JlesiTeIbHOCTH, U
METObI X CamocmosimenbHasi paboma. V 4
orpejenenus IMToozomoeka pecpepamos: «CmpoeHue u cgolicmea
mamepuanos», «Tunbl KpuCmasiuuyeckux peuwemok»,«
Csolicmea memannos. MemoObl ucnbimaHuli», paboma c
YUeOHUKOM.
IIpakTHueckoe 3aHaTHe :
1.Metozpb! uccie0BaHUS MeTaslloB. 3
2.0mnpesieneHrie  TBEPAOCTU  MaTepuajioB  MeTOJaMH 3
Bpunenns, PokBenna u Bukkepca; yZapHOM BA3KOCTH
MaTepuasoB; CKOPOCTH KPUCTA/I/IM3aLl|Ui MaTepUasoB.
3.Kpucranmmsayus.Ee BivsiHue Ha CTPYKTypy U CBOMCTBA 3
MeTaJl/IoB.
Paszpes 2. CriyiaBBI kesie3a C yrjiepofom 5
Tema 2.1. CoenviHeHUs1 »keyie3a C yriepogoM. Pasbl U CTPYKTYpPhI B 1 K 1.3
XKene3o. Cranu u|criaBax <«oKese30—yryepof». [luarpaMMa COCTOSIHUSA
YYT'yHbI «kKene3o—yrJepoz». [IpeBpalijeHus B CIiaBax <«Kene3o—
LleMeHTUT». JlnarpaMMa COCTOSIHUSI CIUIABOB <«Kejle30—
LeMEHTUT». BiusHUe yriepoia W IMOCTOSHHBIX MpHMecei
Ha CBoOMcTBa cTanu W uyryHa. Krmaccudwukauus craneit u
yyryHoB. O603HaueHre ¥ MapKUPOBKA CTajiel
Tema 2.2. Bugpl Tepmuueckoii 00paboOTKH (OTXKWT, 3aKaska, OTHYCK, 1 K 1.3
Tepmuueckas HOpMasu3arusi). XHWMUKO-TepMUUecKas obpaboTka
obpaboTka cramu|(UemMeHTaLus, a30THpoBaHMWe). [loBepXHOCTHas 3aKajka.
Y yyryHa TepmomMexaHrnyeckast 06paboTka. OCHOBHOe 0060pyZOBaHUe
JUTIsI TEPMHUECKOH 00paboTKH
CamocmosimenbHasi paboma. 4

«Budbl uyeyHos» paboma c MmapouHukom cmanel Uu

Cn/1aeoe, «KOHCmpyKUUOHHble cmanu» cocmaesneHue




mabauybl. «Mapkupoeka yenepoducmbix cmaneli». Paboma
¢ donosnHumenbHoU Aumepamypotl. «Cmanu u cniasbl ¢
ocobbimMu ceolicmeamu» pechepam.

IIpakTryeckoe 3aHsATHE :
4. luarpaMMbl  COCTOSIHUSI U TepMuuecKas 00paboTka
CIJIaBOB.

Pa3zpen 3. KOHCTpYKIIMOHHBIe M HHCTPYMEHTa/IbHbIe

MaTepHasibl
Tema 3.1. TpeboBaHMS K 3KCIUTyaTal[MOHHBIM M TEeXHOJIOTHUECKUM K 1.2
KoHcTpyKkIMOH-  |CBOMCTBaM  MaTepuarnoB. JlerMpoBaHHble — CTalnH, WX
Hble JKeJle30yIJie-|MapKHUpOBKa. Cramu ob1iero Ha3HauyeHUs.
pozucTele cruiaBbl | KOHCTPYKIIMOHHbBIE MAILIMHOCTPOUTE/IbHBIE CTa/Iu.

UYyrynsl. Besnbiii uyryH. OtbenBanue. UyryHsl ¢ rpadgutom

(cepblIii, BBICOKOTIPOYHbIN, KOBKHI)
Tema 3.2. Marepuasnbl LSt pexylLLero VHCTpYMeHTa [IK 1.2
WHcTpyMeHTamb-  |(MHCTPYMEHTa/IbHBIE, OBICTPOPEXYINHe, TBEP/bIE CIIIABHI,
Hble MaTepuaabl  |KepaMuKa). Marepuasnbl [/ U3rOTOBJIEHHMSI LLITaMIIOBOIO

MHCTPYMEeHTa (ILITaMIIOBbIe CTa/v, TBEpZbIe CI/IaBbl)
Tema 3.3. Knaccudukaiiyss 1 MapKHpPOBKaA 1IBETHBIX CIIIABOB (MeHBIX K 1.3
LIBeTHBIE MeTas/Ibl|M a/FOMUHHEBBIX).
Y CII/IaBBbI Menp W cIilaBbl Ha OCHOBe Meau (aTyHH, OpOH3BI).

AnOoMMHUI U CIUIaBbI Ha ero ocHoBe (Aedopmupyembie U

JuTeliHble). MarHui, TUTaH U CIJIaBbl Ha UX OCHOBeE.

CriiaBbl Ha OCHOBe 0JI0Ba U CBUHIA. AHTU(PUKIIMOHHbIE

criaBbl — 6a060UTHI

CamocmosimenbHasi paboma.

«Mamepuaabl ¢ manoli  yOenAbHOU  NPOUHOCMbIO»

npesenmayus. «Mamepuaabl ¢ Maaoli NAOMHOCMbIO»

cocmasneHue mabauybl. «LleemHble Memaaibl U Cnaaebl

Mapkuposka ygemHbIX Memanioe u cniasoe» paboma c

MApouHUKOM cmasneli U cnaagoe.

[IpakTrueckoe 3aHsTHE:

5.MUKpOCTPYKTypa L|BeTHbIX CI1/IaBOB.

Paspen 4. Hemerayinyeckre MaTepyaJibl

Tewma 4.1. Ha3nauenue, cTpoeHMe U KriaccMUKalus I/1acTMacc. [1K3.4
[Tonumepsl Peaknu  obOpa3oBaHuMsi ¥ CBOWCTBA  IIOJIMMEPOB.
v rtactuyeckue  |[lnactuueckue MaccChl (TepMmorIacTUUHBIe,
MacChl TePMOpeaKTUBHbIe, ra30HaroJIHeHHbIEe)
Tema 4.2. OcCHOBHBIE CBeJIeHUS] 0 HEMEeTa/VIMYECKUX, TIPOK/IaZ0UHbIX, I1IK3.4
OnacToMepsl, YVIUIOTHUTEIbHBIX U 3JIEKTPOTEXHUYeCKUX Marepuasax.
TIEHKO0Opa3y- Pe3unsbl. Kneu, repMeTHKY, Taku U KPaCKU.

e MaTepuyasibl

CamocmosmenbHas paboma.

«KomnosuyuoHHble ~ mamepuanbl.  KOHCMpPYyKYUOHHblE
mamepuanbl HA Op2dHUYecKoOlU OCHoge» paboma ¢
MapouHukom cmaneli u cnaagos; «Hememaniuueckue
mamepuasbl» NOO20MOBKA K 3aHAMUIO.




Pa3pen 5. OcHOBHBIE CIIOCOOBI MOTyUeHHsI U 00padoTKHU 7
KOHCTPYKIIMOHHBIX MaTepHaJioB
Tema 5.1. JIuthé B necuaHble (popMel. JIuTeiHast TeXHOOTUUecKas 1 I[IK 1.3-1.4
OcHoBel ocHacTKa ((hopMOBOUHbIe, CTEP)KHEBBIE U CTELUa/IbHbIE
JIATEHHOT0 cMmecn). CrieLiMasibHbIe BU/bI JTUTBSL: 110 BBITIAB/ISIEMbIM
TIPOHU3BOACTEA MO/Iie/IsIM, B 000/I0UKOBbIe M MeTa/UTHUeCKre ()OPMBI; JIUThE
110/ /IaBJIEHUEM M 1EHTPOOEXKHOe
Tema 5.2. du3MKo-MexaHUUeCKrue 0CHOBBI 00pabOTKU MeTaslioB 1 K 1.3-1.4
O6pabotka nasenreM. CyIHOCTb 00pabOTKH MEeTa/IyIOB JIaB/IeHHEM.
MeTa/ljI0B IIpokaTHOe pou3Bo/CTBO. BonmoueHue u npeccoBaHue.
AdBJIEHHEM Koeka. O6bEMHast IITaMITOBKa
Tema 5.3. Tepmuueckue BUBI cBapku. CBapKa /iaByieHreM 6e3 1
OCHOBEI Harpesa
CBapOYHOI0
MIPOM3BO/ICTBA
Tema 5.4. O6paboTKa 3aroToBOK Ha CTaHKaX: TOKApHbIX, 1 K 1.3-1.4
MexaHnueckast CBEepP/IWIbHBIX, (pe3epHbIX, PACTOYHBIX, CTPOTa/IbHbIX,
obpaboTka TIPOTSDKHBIX, OJIOEKHBIX U MG OBaIbHBIX. [TpaBuia
MaTepHasos TIPUMEHEeHUs OXJIKJAIOLMX U CMa3bIBaOLIMX MaTepPUa/IOB
IIpakTHueckoe 3aHATHE:
6.Bb100p MaTepuraioB 3
IVOOEPEHIIMPOBAHHEIN 3AUET 1
32

3. YCJIOBUS PEATIM3ALIAN ITPOI'PAMMEI YUEBHOM AN CILTIIMHEI

3.1. [lns peanu3aiiu Tporpammbl yueOHOW AMCLUIUIMHBI JO/DKHBI OBITH TIpeyCMOTPEeHbI

C/lefiytoLye Criel{uaTbHble TTOMeILeHusI:

Kabunet «MatepuanoBe/ieHUs1», OCHAIIleHHbI 000py/[0BaHKEM:
-pabouee MeCTO TIperiofiaBaTessi;

- pabouue MecTa 10 KOJTMUECTBY 00yUarOL[UXCS;

- Har/sigHbIe TT0CcoOust (0Opas3Libl MaTepHUaroB, MIaKaThl, TabIUL[b);
- 00pa3Lipl MUKPOLLTHU(OB;

- arbOOMBI MUKPOCTPYKTYP METalJIoB

JIabopaTopusi «MarepuanoBefieHHsi» OCHallleHHast 000py0BaHKEeM:

- pabouee MeCTO MacTepa IPOM3BO/CTBEHHOTO 00ydeHUs (TIperiosaBareyis);

- pabourie MecTa TIO KOJTMYECTBY 00YYarOIIUXCS;
- KOMILIEKT pabourX UHCTPYMEHTOB;

- BEPCTaK C/ieCapHbIi;

- TUCKU CJieCapHbIe;

- Ha60p KOHTPOJIbBHO-U3MEPUTE/IbHBIX Y DA3METOUHLIX MHCTPYMEHTOB I10 ME€Ta/l/Ty;

- TBEPZOMEpBI;
- MUKPOCKOTIbI MeTasiorpaduuecKue;
- 00pa3ibl MUKPOIUTH(OB,;



- O6p&31_[bl MaTepHasioB (CTa]II/I, UyTr'yHd, LBETHBIX META/IJIOB W CIIJIaBOB, HEMeTa/VIMYe€CKUX

MaTepHrdJioB

3.2. In¢opmarniuoHHoe ofecrieyeHue peajan3aniy MporpaMmbl

Insa peanu3anyy  TIporpaMMbl  OuO/MOTeuHBIM  (oHA 0Opa3oBaTe/IbHOW OpraHU3alu|

JIOJDKEeH UMeTb TedaTHble W/WIK 3/IeKTPOHHbIe oOpa3oBaTesibHble U MH(GOPMAIMOHHbIE PecypChl,
pPeKOMeH/yeMbIX [I7IsI MCTI0/Ib30BaHUsI B 00pa30BaTe/IbHOM IpoLiecce

bl

&

3.2.1. IleuaTHble U31aHUSA

1. Cokonora FE.H. MarepuanoBefienye: abopaTopHbiii npaktukym paas CIIO / E.H.
Cokosnoga, A.O. Bopucoga, JI.B. laBeinenko. — M.: Akagemus, 2018.
Yepenaxun A.A. MarepuanoBefieHue; yued. — M.: Akagemus, 2018.

JonosHuTeNbHbIE UCTOYHUKU:

ApnackunA. M., 3yesB.M. MaTepuanoBezieHre (MeTan1000paboTka): yued. — M.: Akagemus, 2006.
Apsamacos b.H. MaTtepuanoBeznenue. — M.: MaiMHocTpoeHue, 1986.

Touepuaze P.M. TTporjecchl hopmMoobpa3oBaHMst H MHCTPYMeHThI. — M.: Akazemusi, 2007.

JKypaenes B.H., Hukonaepa O.1. MalllMHOCTPOUTEJIbHBIE CTa/IW: CripaB. — M.: MalllMHOCTpOeHue,
1981.

3arutatua B.H. u ap. OCHOBBI MaTepuanoBesieHus: yued. — M.: Akazgemus, 2009.

Counres FO.J1., Bonorkanuna C.A. Marepuanosegenve. — M.: Akagemus, 2007.

®etucos I'.I1., Tapudynma @.A. MaTtepuanoBe/ieHHe W TeXHOIOTUA MeTasioB: yueb. aas CI1O. — M.:
OHUKC, 2008.

YepenaxuH A.A. TexHosorust 06paboTku MatepranoB. — M.:Akazgemust, 2004

3.2.2. DneKTpoHHbIE U3/,aHNS (371EKTPOHHBIE PeCYPChI)

HuarpaMma COCTOSHUSI «Keje30—IeMeHTUT» [DyeKTpoHHb pecypc] // MopuduiipoBanue

CTIaBOB: pa3paboTKa, BHeJpeHHe, TeXHWUeCKWd ayauT. — Pexxum goctyma:  http:/www.
modificator.ru/terms/fe-fe3c-diagram.html
Kpucranmueckoe cTpoeHHMe MeTa/yioB [DJ/eKTPOHHBIA pecypc]. — Pexxum pocryma: http://twt.

mpei.ru/ochkov/TM/lectionl.htm

MarepuanoBefeHre [DneKTpoHHbI pecypc] // MawmHocTpoeHre. MexaHuka. Metautyprusi. —
Pexxum pgoctyna: http://mashmex.ru/materiali.html

MarepuanoBefieH1e ¥ TeXHOJIOTHMsI KOHCTPYKLIMOHHBIX MaTepraioB [31eKTpoHHbIN pecypc] // MI'TY.
— Pexxum pocryna: http:/vzf.mstu.edu.ru/materials/method 08/05.shtml

MarepuanoBegenue. OCoOeHHOCTH aTOMHO-KPHCTA//TMYECKOTO CTPOEHUSI MEeTasyIoB [D/1eKTPOHHbIH
pecypc]. — Pexxum gocryna: http:/nwpi-fsap.narod.ru/lists/materialovedenie lect/Lhtml
MaumHocTpouTe/bHble MaTepuasbl [neKTpoHHbIM pecypc] // MypasreB E.M. CnecapHoe feno. —
Pexxum pgoctyna: www.bibliotekar.ru/slesar/14.htm

PaspymieHre KOHCTPYKLMOHHBIX MaTepuasioB [D/eKTpOHHBIA pecypc]. — Pexum pgocryma:
http://rusnauka.narod.ru/lib/phisic/destroy/glava6.htm

XapakTepuCTUKN TBEPABIX 3JIEKTPOU3O0JISILMOHHBIX MaTepuasoB [DnekTpoHHbld pecypc] // Ilpo
snekTpuuecTBo. — Pexxum pgoctyma:  http:/www.electrokiber.ru/elektrotehnicheskie-materialy/
harakteristiki-tverdyh-elektroizoljacionnyh-materialov/

YyryH [DnektpoHHblii pecypc] / MopuduumpoBaHve CIIaBoB: pa3pabOTKa, BHeJpeHHe, TeXHH-
yeckui aygut. — Pexkum gocryna:http:/ www.modificator.ru/terms/cast iron.html

4. KOHTPOJIb 11 OLIEHKA PE3YJIFTATOB OCBOEHWS YUEBHOM JUCITATIIHEI
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Pe3ynbTaThl 00yUueHus

Kpurtepun oneHKH

®DopMbI U METObI
OLIeHKH

‘YMeHUe BBLITIO/HATh MeXaHUUeCKHe UCITbITaHUS
06pa3u03 MaTepHrajioB

IIpaBH/IbHO ¥ TOUHO TIPOBOJUTH
MeXaHUUYeCKHe UCITbITaHUsT
00pasIoB MaTepHranoB

‘YMeHHe UCII0/Ib30BaTh CbI/IBI/IKO-XI/IMI/ILIECKI/Ie
MeTOAbI MCC/1eJOBaHus MeTa/lJIOB

HpaBI/IJ'I]:HO MPUMEHSATDb

(bM3UKO-XUMUUECKHe MeTobI
HCccj1eg0BaHMs MeTa/lJIOB

YMeHUe M0/b30BaThCsI CTIPABOUHBIMU
Tab/MI[AMU [I/1s OTpe/ie/IeHNsI CBOMCTB
MaTepHasioB

Haxoguts nHbopManyio B
CMPaBOYHBIX TabIMLaxX s
onpe/iesieHNst CBOMCTB MaTeprasoB

YMeHue BbIOHMpATh MaTepUabl AJ1s
oCyl1LecTB/IeHus] IpodecCHOHaNTBHON
JleATeNIbHOCTH

ITpaBunBHO BBIOMPATh MaTepHasIbl
JJIs1 OCy1IleCTBIIeHUS
rpodhecCroHaNBHOM [esITeTbHOCTH

OKCIlepTHas OLjeHKa
pe3y/IbTaToB /ieATeNbHOCTH
obyuarorierocs rmpu
BBITIOJIHEHHH U 3alljUTe
De3y/IbTaTOB MPaKTUUECKHUX
3aHATHH 1 J1TabopPaTOPHBIX
paboT, BLIMOHEHUH [10-
MalIHUX paboT,
TECTUPOBAHUS,
KOHTPOJIBHBIX PaboT U
JPYTUX BUJJOB TEKYILIETO
KOHTDOJIsI

3HaHHe OCHOBHBIX CBOMCTB U K/lacCU(UKALIUN
MaTeprasoB, UCIOIb3YIOIUXCS B
npodheCcCUOHATBHOM eI TeTbHOCTH

[TpaBU/IBbHO NPUMEHSTH OCHOBHBIE
CBOMCTBA 1 K/acCH(HUKALIAI0
MaTeprasoB, UCIOb3YIOIUXCS B
pod)eCCOHANBLHOM JIeSITebHOCTH

3HaHVe HAUMEeHOBAHMs1, MAaDKUPOBKH, CBOVICTB
obpabaTbIBaeMOro Marepuaa

[IpUMeHATb Ha MPAKTHKe 3HaHUS
HaUMEHOBaHHsl, MADKUPOBKH,
CBOMCTB 00pabaThiBaeMoro
Marepuaia

3HaHue TIPaBU/I NIPUMEHEeHUs OXIaKAA0IINX U
CMasbIBaloIIUX MaTepyuaaoB

Wcnoss30BaTe TipaBuia
NMpUMEHEHUS OXJIaXKAAOINX U
CMasbIBaKOLIMX MaTepHUaJoB

3HaHMe OCHOBHBIX
CBeJIeHUH 0 MeTasax u
CryIaBax

[TpuMeHATH Ha IIPaKTHKe
OCHOBHBIE CBeJJeHHsI O MeTaliax v
CIUTaBax

3HaHHe OCHOBHBIX CBeIeHUl 0
HEMETaJ/UTHUeCKUX, TIPOK/IaJI0UHBIX,
YIUIOTHUTETBHBIX U 37IEKTPOTEXHUUECKUX
MaTrepuasnax, CTajH, X Kl1aCCUPHUKALUH

[IpyMeHATH Ha NIPaKTHKe OCHOBHBIE
CBeJIeHHUsT 0 HeMeTallTnYeCKuX,
TIPOK/Ia/[OYHBIX, YTIJIOTHUTEbHBIX
1 371eKTPOTEXHUYECKUX
Marepuanax, CTanu, ux
K1accuuKaImm

OKcIlepTHas OLeHKa
pe3yJIbTaToB JIeSITeTbBHOCTU
o6yuarorierocst mpu
BBITIO/THEHUU U 3aLIUTE
PEe3yJIbTaTOB MPAKTHUECKUX
3aHATUH 1 J1JaOOpaTOPHBIX
paboT, BHINOHEHUH J10-
MarlirHux pabor,
TeCTUPOBAHW,
KOHTPOJBHBIX PaboT u
IPYTUX BUJOB TEKYILEro
KOHTPOJIs
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