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1. IACIIOPT PABOYEM ITPOTPAMMBI YYEFHOM TUCIATLIINHBI

1.1. Ob6sacTh NpuMeHeHHs y4eOHOM MPOrpaMMbl

PaGowas mporpamMma  y4yeOHOW  AMCHUIUIMHBI  SIBISICTCS  YacThlO  OCHOBHOH
npodeccrnoHabHOM 00pa3oBarenbHOM mporpamMmbl B cootBeTcTBHH ¢ PI'OC 10 crienmanbHOCTH
22.02.05 «O06padoTKa MeTANIOB 1aBJIEeHHEM»

PabGouas mporpamMma y4yeOHOW JUCUMIUIMHBI MOKET OBITh HCIOJB30BaHAa B
JOTIOJIHUTENBHOM  IpO(ecCHOHANBbHOM  00pa3oBaHMM (B IporpamMMmMax  I[OBBILIEHUS
KBTM(DUKAIIMK U TIEPETIOTOTOBKH) U MPOPECCHOHAIBHOMN MOATOTOBKE B 00JIACTH METAJUTYPTUU
[BETHBIX METAIOB IPU HATHYUH CPEIHETO (MOJHOTo) obmero odpasoBanusi. OnbIT paboTh HE
Tpedyercs.

1.2. Mecro y4yeOHOW AMCHHMILUIMHBI B CTPYKType OCHOBHOH Npo()ecCHOHAJbHOMH
o0pa3oBaTe/IbHON NPOrPaMMBbI:

VYueOHas JTUCLMIINHA «MarepuaJjioBeeHHe» OPUHAUIEKUT K LHUKIY
o01enpoeCCHOHAIBHBIX JTUCIUILUINH.

1.3. Hean u 3a1a4u y4eOHOM THCHUIIMHBI — TPeOOBAHHUA K Pe3yJIbTaTaM O0CBOEHHS
y4yeOHOM IMCUMIINHBI:

B pe3ynbpTaTe ocBoOeHUS y4eOHOW MUCIMILIMHBI O0YYaIOMIUICS TODKEH YMETh!

- pacro3HaBaTh M KJIAacCU(UIMPOBATh KOHCTPYKIIMOHHBIE U CHIPHEBBIE MaTepUabl
10 BHEIIHEMY BH]Y, IPOUCXOKIEHHUIO, CBOWCTBAM;

- ONPEIENATH BUJIbI KOHCTPYKIIMOHHBIX MATEPHAIIOB;

- BBIOMpAaTh MaTepuaiabl A KOHCTPYKIMH I10 MX HAa3HAYEHHIO U YCIOBUSAM
JKCIUTyaTaluH;

- IPOBOJUTH UCCIIECAOBAHNA U UCIBITAHNS MATEPUAIIOB.

B pe3ynbpTaTe ocBOeHUS y4eOHOW NUCIMILIMHBI O0YYaOMIUICS JOJKEH 3HATh:

- 3aKOHOMEPHOCTH IMPOLIECCOB KPUCTAUIN3AUN U CTPYKTYpOOOpa3oBaHUs METAJIJIOB U
CIJIAaBOB, OCHOBBI UX TEPMOOOPAOOTKH, CLIOCOOBI 3aIUThl METAJUIOB OT KOPPO3UH;

- KJIACCU(DMKALIMIO U CIIOCOOBI MOTy4eHHs] KOMIIO3UIIMOHHBIX MaTepHaJIOB;

- IPUHLIUIIBI BBIOOpA KOHCTPYKLIIMOHHBIX MaTEpUAIOB JUIs IPUMEHEHMSI B IPOU3BOJICTBE;

- CTPOCHHE U CBOKCTBA METAJIJIOB, METOIbI UX MCCIIEAOBAHNS;

- KJIaCCU(DMKALIMIO MaTepHaJIOB, METAJUIOB U CIUIaBOB, UX 00JaCTU PUMEHEHUS.

B pesynbrare ocBoeHMs yueOHON MAUCHMIUIMHBI Yy oOywaromuxcs (HopMUpYOTCS
clieayromue o0mme KOMIEeTeHIUN:

OK 1. IloHumarh CyIIHOCTb W COLMAJIBHYIO 3HAUMMOCTb CBOEH Oyayuieil mpodeccun,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBblBaTh COOCTBEHHYIO JESTEIbHOCTh, BBHIOMPATh TUIIOBBIE METOJbI U
CrocoOBbI BHIMOJIHEHUS TPO(ECCHOHANBHBIX 33/1a4, OLEHUBATh UX 3(P(PEKTUBHOCTH M KaYECTBO.

OK 3. IIpuHumaTh pelieHuss B CTaHAAPTHBIX M HECTAaHJAPTHBIX CUTYalMsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBnsTh TOWCK M HCIOJIb30BaHWE WHGOpMalUU, HEOOXOAUMOUN s
3 PEKTUBHOIO BBINOJHEHUS MPO(ECCHOHANBHBIX 3a/1a4, TPOPEeCCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHAL.

OK 5. MHcnonb3oBarb HH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUH B
npoheccuoOHaTbHON 1A TEILHOCTH.

OK 6. PaGoTtath B KOJUIEKTHBE M KOMaHjae, 3()(eKTUBHO oOLaTbcs C KOJUIEraMu,
PYKOBOJICTBOM, TOTPEOUTEISIMH.



OK 7. bparp Ha ce0si OTBETCTBEHHOCTh 3a pPadOTy WIEHOB KOMaHIBI (TIOJTYMHEHHBIX),
pe3yJbTaT BHINOJIHEHUS 3a1aHUH.

OK 8. CamocToATenbHO ONPEAETATh 3aJaud NPO(PECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHS,  3aHUMAThCS ~ caMOOOpa3oBaHMEM, OCO3HAHHO  IUJJAHUPOBATh  TOBBINICHHE
KBaJTM(PUKAIIHH.

OK 9. OpueHTHpOBAaTHCS B YCIOBHAX YaCTOH CMEHBI TEXHOJIOTHHA B MPOGECCHOHATHHOM
NEeSITEIbHOCTH.

B pesynprare ocBoeHHMs y4eOHON MUCHUIUTMHBI Yy oOOydaromuxcs (HopMUPYIOTCS
cienyromme npohecCuoHaIbHbIE KOMIIETCHIINH:

I[lnanupoBanue U opranu3anus padoThl exa 00padoTKH MeTAJLIIOB 1aBJIEHUEM

[IK 1.1. ImanupoBaTh MPOM3BOJICTBO M OPraHU3aLMI0 TEXHOJOTMYECKOro Mpolecca B
1exe 00paboTKH METAJIOB JaBJICHUEM.

[IK 1.2. IInanupoBath rpy3010TOKM IPOAYKIIUHU IO y4acTKaM Iiexa.

I[NIK 1.3. KoopauHupoBaTh HNpPOU3BOACTBEHHYIO JAEATEIbHOCTh YYacCTKOB I€Xa C
WCIOJIb30BAHUEM MPOTPAMMHOIO O0ECHEUYEHUs,, KOMIIBIOTEPHBIX M KOMMYHMKAIIMOHHBIX
CPEICTB.

IIK 1.4. Opranu3zoBbiBaTh pab0OTy KOJJIEKTHBA UCIIOJHUTENEH.

I[IK 1.5. Hcnmonp3oBaTh MporpaMMHOE OOECTIEUeHHE M0 YYeTy W CKIIAJUPOBAHUIO
BBIMTYCKAEMOW MPOYKIIWH.

[IK 1.6. PaccunThiBaTh ¥ aHAIM3UPOBATH MOKa3aTenu dPGEKTUBHOCTH pabOTHI y4acTKa,
exa.

ITIK 1.7. ObopMiATh TEXHUYECKYIO JOKYMEHTAIMIO HA BBIITYCKAEMYIO MPOIYKIIHIO.

[IK 1.8. CocTaBisTh pekiiaMaliuy Ha MOoJy4yaeMble HCXOIHbIE MaTepHAIIbI.

OobopynoBanue nexa o0padoTKH MeTAJJIOB IaBJIEHHEM, HAJIAKA U KOHTPOJIb 32 €ro
padoToii:

I[IK 2.1. BsiOupaTh cOOTBETCTBYIOIIEE OOOpPYyIOBaHHWE, OCHACTKY MW CpPEICTBa
MEXaHU3AIMH [Tl BEIGHUS TEXHOJIOTUYECKOTO Mpoliecca.

I[IK 2.2. IIpoBepsasTh HCHPaBHOCTh U O(GOPMIISITH TEXHUYECKYIO JOKYMEHTAIUIO Ha
TEXHOJIOTHYECKOe 000py/I0BaHUE.

IIK 2.3. IIpon3BoAUTh HACTPOHKY U MPOQPHIAKTUKY TEXHOJOTHUECKOTO 000pyI0BaHHMS.

I[IK 2.4. BsiOupaTh TPOU3BOJACTBEHHBIE MOIIHOCTH W TOTUIMBHO-DHEPreTHYECCKUE
pecypchl Ui BeISHUS! TEXHOJIOTUYECKOTO Mpoliecca.

[IK 2.5. DkcrutyaTupoBaTh TEXHOJIOTHMYECKOe 000OpyIOBaHUE B IJIAHOBOM U aBapUilHOM
peXHMaXx.

IIK 2.6. [Tpou3BoauTh pacdyeThl SHEPTOCHIOBBIX ApaMeTPOB 000PYIOBAHHUSL.

IloaroroBka W BeJdeHHE TEXHOJOTHMYECKOIro TMpoiecca o0padoTKH MeTaJJIOB
JAaBJICHUEM

I1K 3.1. [IpoBepsTh MpaBUIBHOCTh Ha3HAUEHHsI TEXHOJOTMYECKOTO pekuma 00paboTKu
METaJJIOB 1aBJICHUEM.

IIK 3.2. OcyuiectBiaATh TEXHOJIOTMUECKHE MPOLECCHl B IUIAHOBOM M aBapUHHOM
pexuMax.

1K 3.3. BeiOupaTh BuIbl TEpMUYECKON 00pabOTKM Il yIydIIEHHsI CBOMCTB M KauecTBa
BBIITYCKAEMOM IPOAYKIUH.

1K 3.4. PaccunThiBaTh MoKazaTesnu U KodppuunueHTs! aedopmarn o00paboTKu METALIOB
JTABJICHUEM.



IIK 3.5. PaccuuthiBaTh KaduOpOBKY paboyero HWHCTPYMEHTa U (POPMOU3MEHEHHE
BBIIYCKAEMOW MPOYKIWH.

1K 3.6. ITpou3BoauTh CMEHY COPTUMEHTA BBIITYCKaeMOM MPOAYKIUH.

[IK 3.7. OcymiecTBasTh TEXHOJIOTUYECKUN MPOIECC B TUIAHOBOM PEKHME, B TOM YHUCIIE
UCHOJIb3YS  NPOrpaMMHOE 00ecreyeHre, KOMIbIOTEPHbIE U TEICKOMMYHHKAIMOHHBIE
CpelCTBa.

1K 3.8. OdopMIATh TEXHUYECKYIO JOKYMEHTAIHIO TEXHOJIOTMYECKOTO TIpoIIecca.

IIK 3.9. IIpuMeHsATh THUIIOBBIE METOJWKH pacyeTa ImapameTpoB OOpabOTKH METaJuIoB
JTABJICHUEM.

KonTpoJsb 3a coli1r0aeHeM TeXHOJOTHH NPOU3BOACTBA U KAa4eCTBOM BbINyCKAaeMOM
NPOAYKIIUM

[IK 4.1. BeibupaTth MeTOABI KOHTPOJIS, anlapaTypy U NpuOOpHI JUIsl KOHTPOJIS KauecTBa
MPOAYKIIUH.

[IK 4.2. PeructpupoBaTh W aHaJU3UPOBATH IIOKa3aTe€Id aBTOMATHUECKON CHUCTEMBI
yIpaBJIEHUS TEXHOJIOTUYECKUM IIPOLIECCOM.

[IK 4.3. OneHuBaTh Ka4€CTBO BBIITYCKAEMOW MPOIYKIMH.

[IK 4.4. Tlpenynpexaath nosiBI€HUE, OOHAPYKUBATh U YCTPAHATh BO3MOKHBIE AE(PEKTHI
BBIMTYCKAEMOW MPOTYKIIWH.

K 4.5. OdopmnsaTe TEXHUYECKYIO JOKyMEHTAlMI0O TPU OTAEJIKE U KOHTpOJIE
BBIMTYCKAEMOW MPOTYKIIWH.

OobecneyeHue IKOJOIMYECKON U NPOMBINIIEHHOH 0€30MACHOCTH

IIK 5.1. OpraHu3oBbIBaTh M TPOBOJWUTH MEPONPHUATHS IO 3alUTe PaOOTHUKOB OT
HETaTUBHOTO BO3/ICHCTBUS MPOU3BOJACTBEHHOM CPEIbI.

IIK 5.2. IIpoBoauTh aHANM3 TPAaBMOOMACHBIX U BPEIHBIX (PAaKTOPOB HA ydacTKaX IEXOB
00pabOTKH METAJIOB JJaBJICHUEM.

IIK 5.3. Co3naBathb ycioBus i 0€3011acHOM pabOTHI.

I[IK 5.4. OueHuBaTh NOCIEACTBUS TEXHOJOTHYECKUX YPE3BBIYANHBIX CHUTYallUd |
CTUXUUHBIX SIBJICHHUI Ha O€301MacCHOCTh pabOTAIOIIHX.

[IK 5.5. Oka3piBaTh NEPBYIO MEIUIIMHCKYIO TOMOIIb IMOCTPAIABILIHM.

1.4. PexomMeHyeMoe KOJIUYECTBO YaCOB HA OCBOeHHEe padoyeil mporpaMMbl y4eOHOi
AMCHUTIJIMHBI:

MaKCUMaJbHOU yueOHOM Harpy3ku oOydaromierocs 186 daca, B TOM uucie:

00s3aTeNnpHOM ayIMTOpHOH yueOHOM Harpy3ku oOydaromierocs 124 gacos;

CaMOCTOSITENIbHOM paboThl 0Oydatrolerocs 62 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AMCHMIJIMHBI M BUJbI Y4eOHO#l padoThl

Buj yueOHo# paGoThl

Oovem uacoe

MakcumalibHasi yuyeOHasi Harpy3ka (Bcero) 186
Oo0s13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 124
B TOM YHCJIE:

nabopaTtopHbIie PadOTHI 30
MPAKTUYECCKHUE 3aHSATH 8
CamocrosiTesibHas paboTa o0yuyaronierocs (Bcero) 62

[IpomexyrouHas arrectanus B popme

IK3aMCHa




2.2. TeMaTu4ecKuii IIaH U cofep:kaHue yyeOHo# qucuumiannbl OI1.04 MaTepuasoBeienue

HaumenoBaHue pa3iesioB u Conep:xanue y4eO0HOr0 MaTepHnaJa, JJabopaTopHbie padoThbl U NPAKTHYECKHE 3aHATHSA, Oo0BeM uacos Yposenns
TeM caMoCTOsITe1bHAsI padoTa 00y4yaronmxcst OCBOEHHHA
1 2 3 4
Brenenue MerauoBeieHre, Kak Hayka O CTPOGHMH M CBOWICTBAX METAJUIOB M CIUIABOB. 3HAYEHHWE M CBS3b METALIOBESICHUS C 2 2
JIPYTUMH HayKaMH.
Pasgen 1 Kpucrasunueckoe 12
CTpOeHHEe MeTAII0B
Tema 1.1 CTpoenne Kpucramnuueckass mnpupoja MeTayuioB. THIBI KPUCTAJUIMYECKHX PEIIETOK, METAIJIOB U UX OCHOBHBIE 2 2
KpHuCTAJLIOB. [ledeKThI XapakTepucTUki. OCOOEHHOCTH KPUCTAIUINYECKOTO CTPOSHHUS PEATbHBIX METAJLIOB.
KPHUCTAJLIMYECKOI peleTKn
Tema 1.2 CymuocTh npoueccoB | CylIHOCT U TEpPMOAMHAMUYECKUE YCIOBHS Mpolecca Kpuctamiusaimu. KpuBble oxmakAeHHs U Harpena 2 2
KPHUCTAJLUIN3AIHA METAJIOB H METAJJIOB, NPUHLMUI MX MocTpoeHus. OOpa3oBaHne NEHTPOB KPHCTAUTU3ALMK U POCT KpHcTamuioB. Obmme
CIJIABOB 3aKOHOMEPHOCTH (Pa30BBIX MPEBPAIICHUN B YHCTHIX METAJUIaX.
Tema 1.3 CTpoenue OcobeHHOCTH SKUIKOTO COCTOSTHHUSI. I'omorenHoe (caMOITPOM3BOIBLHOE) u reTepOreHHOe 2 2
MEeTAJUINYeCKOro CJIUTKA (HecaMoIpon3BoJIbHOE) 00pa3oBaHHE 3apPOABIINIEBBIX IIEHTPOB KpUcTaLTH3auuu. CTeneHb MepeoXiaxIeHusl.
dakropbl, Biustome Ha pasmep U ¢Gopmy 3epHa. CTpoeHHE MeETAIIMYECKOro ciurtka. JleHmpuTHas
kpuctauuzauys. Jiukpanwyst. [lonyyeHre MOHOKPHUCTAIIOB. AMOP(HOE COCTOSIHUE MAaTEPHAJIOB.
Tema 1.4 Cautku piass OM/ u OcHoBHBIE Ie(heKThl, BOHUKAIONIHE IPH (POPMUPOBAHUH JIUTBIX CIMTKOB M CIIOCOOBI MX YCTPaHCHUS 2 2
uX JedeKTbl
Camocmosamenvuaa paboma BEITOTHUTE KOHCIIEKT 110 TeMe: «JIukBanmsa. Buabl TUKBaImi» 2
Camocmosamenvuaa paboma I1oAroTOBUTBCS K YCTHOMY OIPOCY 2
Paznen 2 Metoast 9
HCCIeI0BAHUA MATEPHAJIOB U
HX CBOMCTB.
Tema 2.1 MeToast OCHOBHBIE METOJIBI UCCIIEIOBAHUS U KOHTPOJIS CTPYKTYPhI METAJIJIOB U CIIaBOB. MaKpOCKOIIMYECKUI aHAIH3. 2 2
UCCIIeJ0BAHUS CTPYKTYPBI UzydeHnue CTpyKTyphl Ha M3JIoMax U Makpouuindax. TexHONIOorHs U3roTOBIeHNsI MaKponuTUQoB. BeisBieHue
MeTAJJIOB M CILIABOB. nmukBanuk  cepbl U (Gocdopa. OcHOBHbIe JeDEKTHl MAKPOCTPYKTYpPBl. MUKPOCKOIMYECKHI aHaIun3.
TexHomorus N3roToBICHUS U TPABICHUSI MUKPOILTH(OB. MeTasumorpaguyeckuit MUKPOCKOIL, €ro ONTHYeCKast
cXeMa M KOHCTPYKIHS, mpaBmia pabotel ¢ HuM. [loHsATHE 00 3MeKTpoHHOW MUKpockomuu. HazHauenue u
YCTPOWCTBO 3JIEKTPOHHOTO MUKpOCKOIa. [ToHATHE O PEHTIeHOCTPYKTYpHOM aHanu3e. CyIHOCTh (HHU3HUECKUX
METOAOB HWCCIEHOBAaHUS M KOHTPOIA KAadecTBa: TEPMHUYECKOrO, IUIATOMETPHYECKOr0, MeEToja
PaaMOAaKTUBHBIX H30TOIIOB, PEHTT€HOBCKOH /1e() eKTOCKOIHH.
Tema 2.2 Mexanuueckue ITonsiTHEe 0 MEXaHMYECKUX CBOMCTBAX METAJIJIOB U MEXAHUUYECKUX HCIIBITAHUSX. 2 2
cBoiicTBa. MexaHuveckue HcnblTaHus Ipy CTaTUYECKUX HArpy3Kax: Ha pacTsHKEHUE, Ha TBEPAOCTb. METOAMKA MPOBEACHUS UCIBITAHUM,
UCTILITAHUS. HCTIONB3yeMBbIe 00pa3Ilpl, XapaKTePUCTUKN WX MEXaHMYECKUX CBOMCTB. [Imarpamma pacrspkenus. Mcmeitanme
MIpU AWHAMUYECKUX HArpy3Kax: Ha yHOapHBIH m3ru0. MeTommka TpOBEINCHHS WCIBITAHHSA, HCIIONB3YeMbIS
obpasupl. OmpeneneHre yaapHOW BS3KOCTH. VICHBITaHWE TPH HUKIMYECKAX HArpy3KaxX: METOIHKAa €ro
MIPOBENICHNS], HCIIONB3yeMbIe 00pa3Ibl. Y CTaJOCTh METAIUIOB; (haKTOPHI, BIVSIONINE Ha HEe.
Tema 2.3 DxcnryaTanuoHHbIE OmnpeneneHre KCINTYaTaAHOHHBIX W TEXHOIOTMIECKIX CBOMCTB METAJJIOB U CIUTABOB. 2 2

M TEXHOJIOTHYeCKHe CBOHCTBA
METAJIJIOB M CILJIABOB.




Camocmosamenvras paboma CocTaBUTh Ipe3eHTaIHI0 Ha TeMy: «MeTo/pl HCCIIeI0BaHusI MATEPHAIIOB) 3
Huggepenyuposannsviit 3auem 1
Paznen 3 OcHoBbI TeopuH 33
CTpOeHNe CIIABOB
Tema 3.1 OcHOBHBIE CBeJICHHSI IlonaTHe o0 crulaBe, KOMIIOHEHTe, (ha3ze, cucreme. OOJNaCTh TPUMEHEHUS CIUIABOB B  KadyeCTBE 2 2
0 CIUIABAX U METOABI UX KOHCTPYKLIMOHHBIX MaTepHaJIOB.
MOJy4eHHs.
Tema 3.2 Buasl ciiiapos [oHsiTHE O TeTEepOreHHBIX CTPYKTYypaX (MEXaHHYECKHX cMecsiX). PacTBOpUMOCTh KOMIIOHEHTOB B TBEPIOM H 2 2
KHUIKOM cocTosHuH. [loHsiTHe 00 OrpaHMYEeHHOH M HEOrpaHMYEHHOW pPAaCTBOPUMOCTH KOMITOHEHTOB.
XUMHUYECKOe B3aMMOJEHCTBHE KOMIIOHEHTOB, THITBI XMMHYECKHX coeinHeHHH. CBOWCTBA reTeporeHHbIX
CTPYKTYP, TBEPJbIX PACTBOPOB, XUMHYECKHX COCTMHEHHH.
Tema 3.3 Inarpamma [ToHsATHE O TMarpaMMe COCTOSTHMSI CIUIABOB JIBYXKOMIIOHEHTHBIX CCTEM; IPUHIIUII UX MOCTPOCHUS C YUETOM 2 2
cocTosiHus 1-ro THNA. TEPMHYECKOT0 aHaIN3a NCXOIHBIX KOMIIOHEHTOB.
Tema 3.4 luarpamma OCHOBHBIC JIMHUH JIHarpaMM, UX OfpeneeHue. JJuarpaMmma cOCTOSIHUS CIUIABOB, 00Pa3yIOIINX MEXaHHUYCCKHUE 2 2
COCTOSIHUSA 2-F0 THIIA. CMECU W3 YHCTBIX KOMIIOHEHTOB. Da30BbIE MpeBpalicHrusd B CIUlaBax, OHNPEACIACMBIC II0 AHUarpaMMeE HX
Tema 3.5 )IMarpaMMa cocrosiHusA. IloHsATHE 00 DBTEKTUYECKOM MIpEBpaIlCHUH. HpHMeHeHHe npaBuiia (])a3 pu  U3y4CHUU 2 2
COCTOSIHMSI 3-T0 THUIIA. MIpEBpAIIEHUI B CIJIaBaX IO AWMarpaMMe MX COCTOsIHUA. JlMarpaMma COCTOSHMS CIUIaBOB C HEOTPAHUYEHHOM
Tema 3.6 Iuarpamma PacTBOPUMOCTBIO KOMITOHEHTOB B TBEPJIOM COCTOSIHUH (C 9BTEKTUYECKUM MPEBPAIICHUEM ). 2 2
COCTOSIHMS 4-T0 THIIA. Junarpamma cocTOsIHUSI CIUIABOB, KOMIIOHEHTBI KOTOPBIX MMEIOT aJuloTponuueckue npespatieHus. [lonstue
Tema 3.7 luarpamma 00 3BTEKTOMIHOM IpeBpanieHud. TepMooOpaboTKa CIUIaBOB B 3aBUCHMOCTH OT XapakTepa NpeBpalleHuH B 2 2
COCTOSIHUSA 5-r0 THIIA. HHX.
Tema 3.8 [lnarpamma 2 2
COCTOSIHUSA 6-T0 TUIIA.
Tema 3.9 CBsa3b MeKIY OmnpeneneHue CTPYKTYphl CIUIaBa, OLIEHKA €ro MEXAHHYECKUX CBONCTB M ONTHMAJIbHONH TEXHOJIOTHH 2 2
CTPOEHUEM, COCTABOM U M3TOTOBJICHHUS JieTajelt u3 Hero. CBsi3b MEXIy THUIIOM JHarpaMMBbl H CBOHCTBAMH CILIABOB.
CBOIiCTBAMH CILIABOB.
Tema 3.10 IIpaBuno ¢a3 npu [lpaBwino ¢a3 u ero mpuMeHeHHE NPH HM3YYCHHH OHArpaMM COCTOSHHS CIUIaBOB. Bo3MOXHBIE Ciydau 2 2-3
orpeaeieHUH CTPYKTYPbI paBHOBECHS IS IBYXKOMIIOHEHTHBIX CHUCTEM.
CILIABOB.
Ilpakmuueckasn paboma JlarpaMMBbl COCTOSIHMSA JBOMHBIX CILUIaBOB 2 2-3
Camocmoamenvuas paboma BBIITOTHNTH NPaKTHYECKYIO padoTy IO pa3aeiy 4
Camocmoamenvuas paboma [ToaroToBUTHCSA K MUCEMEHHOMY KOHTPOIIIO 4
Camocmoamenvuas paboma Pemmnte 3amaun 1o pasgeny 3
Paznen 4 Iuarpamma 18
COCTOSIHUSA JKeJ1e30-YIJIepo.
Kesezoyriaepoaucroie CIIaBbl.
Tema 4.1 AnnoTponuyecKue IIpeBpamienus B Kenese NP M3MEHEHWH TEMIEPATyphl. BHIBI KPHCTANIMYECKUX PEHIETOK. MarHuTHbIE 2 2
NpeBpalleHus Kee3a. CBOICTBa JKernesa.
Tema 4.2 Inarpamma [ocTpoeHne qrarpaMMBbl COCTOSIHUSI CHCTEM <«OKeIe30 - yriepomy». OTKpbITre 2 2
coctostHus: «Kemne3o- kputnueckux Todek xkenesa J[. K. UepHOBBIM, BKIa] pPOCCHHCKMX YYCHBIX B IIOCTPOCHHE IHarpaMMBbl
LHeMEHTHTY. cocrostHus. OTIMYMe cTaneil OT YyryHOB.
Tema 4.3 Knaccuduxanus JIBe CHCTEMBI J>KENe30yTJIEPOJMCTHIX CIUIABOB: <(OKEJNE30 - IMEMEHTHT», «kenezo-rpadur». [Amarpamma 2 2




cTasieil 1 YyryHOB 10
AUarpaMMe COCTOSIHMSA «KeJIe30
— HeMEHTHT».

COCTOSAHHA <GKECJIC30- HCMCHTHUTY. Kﬂaccmbmcaum cTajie u YYTr'yHOB IO AUarpaMMe COCTOAHUA <«OKEJIC30 —
OCMCHTUT.

Tema 4.4 Kpucraaauzanus Kommonentsl 1 ¢aspl cucrembl. OCHOBHBIE JMHUM M oOmacTé auarpaMmbl. azoBble INpeBpaiieHUs B 2 2
cTajieil Mo TuarpaMme CIUIaBax, OINpeeNseMble II0 JUarpaMMe COCTOSHHUS C TpUMEHEHHeM IpaBmia (a3. DBTEKTHUECKOE H
«Kene3o0-ueMeHTUT». 9BTEKTOW/IHOE TIPEBpAICHUs] B CTANAX W 4YyryHax. llepBH4Hasi W BTOpHYHAs KPUCTAJUIM3AIMU CTajled H
YYTYHOB.
Tema 4.5 Kpucrannuzanus Kommonentsl 1 aspl cucrembl. OCHOBHBIE JMHHA M oOmacté aumarpamMmbl. a3oBble NpeBpamieHus B 2 2
YYI'yYHOB 10 THarpamMme CIUIaBax, OINpeeIsIeMble II0 JUarpaMMe COCTOSHHUS C TNpUMEHEHWeM IpaBmia (a3. DBTEKTHUECKOE H
«Kene3o0-ueMeHTUT». 9BTEKTOW/IHOE TIPEBPAICHUs B CTANAX W 4YyryHax. [lepBH4Hasi M BTOpHYHAs KPUCTALIM3AIMU CTalled |
YYT'YHOB.
Ilpakmuueckan paboma OnpeneneHue  CTPYKTYphl CTAJId M YYyryHOB IO JauarpamMme (a3oBOro pPaBHOBECHUS CIUIABOB CHCTEMBI: 2 2
«Kene3o-1ieMeHTHTY.
Camocmosimenvras paboma BEINONTHUTE TPAKTHYECKYIO PabOTy 1O pa3aeiny 3
Camocmoamenvnas paboma [ToAroTOBUTHCS K MUCBMEHHOMY KOHTPOJIIO 3
Paznen 5 Knaccugukauus 22
cTasieil 1 YyI'YHOB.
Tema 5.1 Cranmu. [Monsrture 00 yriepoaucteix cransix. Kiaccugukanus npumeceii B craisx. BiausHue yriiepona v npuMecei Ha 2 2
Knaccuduxanus cBoiicTBa craneil. Knaccudukanus yriepomucThiX cralieid 1Mo crnoco0y BBIIUIABKH, CTENIEHH PaCKHUCICHHS,
YIJIepOAUCTHIX cTasieil. UTeHne | KauecTBY, Ha3HAUCHUIO, 10 MX CTPYKType B PaBHOBECHOM COCTOSIHMM. KOHCTPYKIMOHHBIE YIrI€pOAUCTHIC
MapoK cTajeii 00bIKHOBEHHOr0 | CTalu OOBIKHOBEHHOI'O KAayecTBAa M Ka4yeCTBEHHbIE; OOLIMe TeXHHUYeCKHe TpeOoBaHMs K HUM. MapkupoBka
KayecTBa. craied mo I'OCT, wux xadecTBo, 00JIacTb NPUMEHEHHs. VHCTpyMEHTaJlbHBIE YITIEPOAUCTBIC CTallH.
Tema 5.2 KoHCTpYKIIMOHHbBIE MapxupoBka ctaneit mo I'OCT, mx kadecTBo, obiacTe mpuMmeHeHus. JlermpoBaHHble cTanu. Brusaue 2 2
YIJIEPOAMCTBIE KAYeCTBeHHbIe | JETHPYIOIUX JJIEMEHTOB Ha CBOiicTBa craned. Knaccuduxauums nernpoBaHHBIX cTajeif, MapkupoBKa UX IO
cram. UreHue Mapok I'OCT. TexHonornueckue TpeOOBaHMS K KOHCTPYKIHOHHbIM MarepuasamM. OCHOBBI JIETUPOBAHHMS
YIJIEPOAMCTON KauecTBeHHOM KOHCTPYKIIMOHHBIX CTAJICH.
CTAJIN.
Tema 5.3 JlernpoBaHHbIe 2 2
cranu. UYteHne Mmapok
JIETHPOBAHHOI CTAJIN.
Tema 5.4 KoHCTpyKIIMOHHBIE 2 2
JIETHPOBAHHBIE CTAJIHU
Tema 5.5 YyryHsl. Knaccupukanns gyrynos. IloHATHE 0 IuarpaMMe COCTOSIHHS <GKene30 — rpadut». YcClnoBus MOTydeHHS 2 2
Kuaccudgukanus 4yryHos. rpadura B 4yryHax, poib INpuUMecell B Imponecce rpadutusanuu. BiusHne rpadura Ha CBOHCTBA YYTyHOB.
Tema 5.6 UyryHsl, Knaccudukarms ayryHoB 110 Gopme rpaduTHBIX BKIIOYCHHUH U CTPYKTYpe MeTauindeckoil ocHOBbI. Cepeble, 2 2
Mapkuposka ux no 'OCT, BBICOKOIIPOYHBIE, KOBKHE YyryHbI; MapkupoBka ux 1mo I'OCT, cBoiicTBa, 00JacTh NpPUMEHEHHS, YCIOBHS
YreHnue MapoOK YyryHOB. MONy4eHHs. JIeTMpOBaHHBIE YyTr'yHBI.
Ilpakmuueckan paboma Knaccudukarnms craneit n 9yryHos. 2 2
Camocmoamenvuas paboma CoctaButh npesenranuio Ha Temy: «Knaccudukarms Cranel 1 4yryHOBY 4
Camocmoamenvuas paboma Bemonsaenne 3agannii «UTeHne MapKUPOBOK CTAJICH U YyT'YHOBY 2
Camocmoamenvuas paboma [ToaroToBUTHCS K MUCEMEHHOMY KOHTPOJIIO 2
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Pasznen 6 Mexanuzmbl
IUIACTUYECKOH JedopMaliu.

Tema 6.1 ®opmupoBanue [TmactnuynocTs MeTayuta. MexaHnM3M yHOpyrod W IUTACTHYECKOW nedopManmii MeramioB. V3meHeHHs 2 2
CTPYKTYPBI 1e()OPMUPOBAHHBIX | CTPYKTYPHI M MEXaHUYECKUX CBOWCTB METAJIOB.
MEeTAJVIOB
Tema 6.2 SIBjieHue HaKJIena. SIBnenue Haksena. Bo3Bpar u pekpucTayin3aiys HakjienaHHOro MeTaJlja. 2 2
Camocmosimenvras paboma ITonrotoBka K yCTHOMY OIPOCY 2
Paznen 7 OcHoBBI TEOpUM 24
TepMU4ecKoil 00padoTKu
METAJVIOB H CIIABOB
Tema 7.1 IlonsiTHe O Henmn TtepMuueckoil 00paOOTKM METAJUIOB M CIUIABOB. BuIbl TepMHYECKOH 00paOOTKM MEeTauIoB. 2 2
TepMHYeCcKOii 00padoTke Bo3MO)XXHOCTH TIpUMEHEHHSI TEepMHUYECKOH 00pa0OTKM METaJUIoB M CIUIABOB B CBSI3M C JUAarpamMMOu
cniaBoB. Buabl Tepmuyeckoii cocrosiHus. [IpeBpamienus, NpoTeKanue B CTPYKTYpE CTalld NPH HArpeBe M OXJIaXIeHUH. MexaHu3m
00paboTKN MeTAJIIIOB. OCHOBHBIX IIPEBPAlICHHI: TEpINTa B ayCTEHHUT, AyCTEHUTAa B NEPIUT IMPHU MEIJICHHOM OXJIaKACHHH.
3akoHOMepHOCTH IpeBpauieHus. [Ipomexxyrodnoe npespanieHue. [IpeBpaiiieHue aycTeHUTa B MapTEHCUT TIPH
BBICOKMX CKOpPOCTSIX oxJaxkaeHus. [IpeBpallieHue MapTeHCUTa B IEPJIUT.
Tema 7.2 Orxkur crain. Buasr | OCHOBHBIE — Omepalii  TePMHUUECKOW 00paboTkn u  ux nend. OmDkur craam  Buasl  omxura 2 2
OTIKHTIa. (HM3KOTEMIIEPATYPHBIM, TOJIHBIA, HEMOJHBIH, HM30TEPMUYECKUN OTXKUI) M TEXHOJIOTMH WX BBITIONHEHHS.
BnusiHue pa3nuyHbIX BUIOB OTXKMIa Ha cBoicTBa cTanu. HopManuzanuscranu. CTpykTypa U CBOMCTBA CTalH
TIOCJIC HOPMaJIU3aLHIH.
Tema 7.3 3akanka crajau. 3akasnka cranu. Belbop TemmnepaTypsl HarpeBa Aisl OIBTEKTOUAHBIX M 3a3BTEKTOMIHBIX CTasleil. 3aKkalodHbIe 2 2
3akajiouHbIe Cpebl. cpenpl. 3akanuBaeMocTh cTany. IIpokanuBaeMocTh cTamu M (DAKTOpbl, Ha Hee BIHUSIOLINE.3aKaTOYHbIC
HanpspkeHus. CrocoObl 3akaliky. 3akajika CTalld C HHIYKIMOHHOro HarpeBa. OCOOCHHOCTH 3aKajKH
JIETUPOBAHHBIX CTaJICH.
Tema 7.4 Ornyck cranu. Buast | Otnyck cranu. Bungsl M HasHaueHHMs HHU3KOIO, CPEIHEr0 M BBICOKOTO OTIYyCKa. BnusiHMEe TemmepaTypbl 2 2
OTIIyCKaA. OTITyCKa Ha CBOMCTBA CTaIU. YIIydIllEeHHE CTAJIU.
Tema 7.5 OcobennocTn OcobeHHOCTH TepMUUecKOi 00paboTku uyryHa. OTKUT 711 CHSTUS OCTATOYHBIX HANpsDKeHUH. OTKUT Wi 2 2
TepMU4ecKoil 00padoTKu CMSTUEHHUS YyryHa. 3aKaJlka U OTIYCK YyTyHa.
4YyryHa.
Tema 7.6 ®uznveckue ocHOBbI | DU3HUECKHE OCHOBBI XUMHUKO-TEPMHUYECKOH 00paboTku. CBA3b MEXKIy THarpaMMON COCTOSHHSA U CTPYKTYpOH 2 2
XHMUKO-TePMUYECKOi auddysuorHoro cnos. Kospduument muddy3un u pakTopbl, BIUAIOLINE HA €€ BEIUIHHY.
00padoTKH.
Tema 7.7 Buabl XMMHKO- Hemenramus cranu. TBepmas u ra3oBas neMeHTtanus. Beibop cramm. TexHOIOrHs BBITOTHEHHUS [IEMEHTAIIHH. 2 2
TepMU4ecKoii 00padoTKH. XUMHYECKHE peakIMu B ra3oBoil cpene. Tepmuueckass oOpaOoTKa IeMEHTOBaHHBIX u3ienuid. CTpykTypa U
CBOMCTBa IIEMEHTOBAaHHBIX JeTaysiell MammH. A30THpoBaHue cTanu. Beidop cramu. IlpemBapurenpHas
Tepmudeckas oOpaborka. Texromorms mporecca azorupoBaHumsi. CTPYKTypa W CBOHCTBAa a30THPOBAHHBIX
n3aenuil. HutpouemenTanys 1 iMaHUpOBaHUE.
Ilpakmuueckasn paboma OmnpeneneHue TemMmeparypbl HarpeBa W BHAa TEpMOOOPaOOTKM B 3aBHCHMOCTH OT HAa3HAYEHWS CTalH H 2 2
COZEpKaHusl yIiIeposa.
Camocmosamenshas paboma BeImoaHNTS NpakTHYECKy 0 padoTy MO pa3aeny 4
Camocmosamenvnas paboma CocTaBHTh KOHCIIEKT 1O TeMe «Bupl 1eeKkToB TepMHIECKOH 00paboTKm» 2
Camocmosamenvnas paboma [loaroToBUTHCS K MUCEMEHHOMY KOHTPOJIIO 2
Paznen 8 I{BeTHBIE MeTALIIBI M 15
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CIIIABBbI

Tema 8.1 Menb u cruiaBbl Ha ee | Menp u ee cruiaBel. CBoiicTBa mMenu. Bnusinue npumecedt Ha cBoicTBa Meau. CIulaBbl HA OCHOBE ME[U. 2
OCHOBe. Jlatryan. JlmarpamMma COCTOSHUSL MeIb-IMHK. [IpOMBINIIEHHBIE MapKu JaTyHeil, TepMooOpaboTka u
JlaTyHu. npuMeHeHue. CrenyansHele JaTyHu MapkupoBka natyseit no 'OCT.
Tema 8.2 Bpon3ssl. Meano- Bponssl. OnoBsHHUCTBIE, ANIOMHHHUEBBIE, OCpPHIIMEBbIE OpOH3BI, MX CTPYKTypa M CBoicTBa. [IpuHIHITEI 2
HHKeJIeBble¢ CIUIABbI. TepMHu4YecKkoi 00paboTku. IIpomblluIeHHbIE MapKu M TpuMeHeHHe OpoH3, mapkupoBka Opon3 mo I'OCT.

Bimsaue ¢ocdopa, cBuHIA, HUKENs, MHKA, alOMUHHS, KPEMHHUSI HA CBOMCTBa OpOH3. MenHOHHKENEBbIe

criasbl. Kinaccudukanus, mapkuposka o 'OCT, o0iacT uX IprUMeHEHHS.
Tema 8.3 AmoMmuHMii ¥ crIaBbl | AJIOMUHUE U ero cruiaBbl. CBOWCTBA, MPOMBIIUIEHHBIE MAPKU U TipuMeHeHue amoMuHus CrijlaBbl HA OCHOBE 2
HA ero oCHOBe amomunus. JlehopMupyemMble, ynpouHseMble U HE YIIPOYHSEMbIe TepMHUUECKoi 00paboTkol. Tepmudeckas

00paboTKa aIOMHHHIEBBIX CILUIABOB (3aKajKa U cTapeHue). MapkupoBka, 00JacTi NPUMEHEHHS.
Tema 8.4 Jluteiinbie Jlutelinple amoMmuHueBble cIUiaBbl. CrulaBsl ¢ KpemMHHeM .MoaudunupoBanue cuimymuHoB. CBoiicTBa U 2
aJIIOMIHUEBBIE CIIJIABBI. 00J1acTH MPUMEHEHHS ATIFOMUHUEBBIX CIUIaBOB. JKapornpouHble aJFOMUHHEBBIE CILIABBI
YrteHue MapKUPOBKH CIJIABOB
AJIIOMUHHUSL.
Tema 8.5 [lunk, 0710B0, CBUHEI] CBoiicTBa U 00JaCTh NMPUMEHEHUS IMHKA W ero ciutaBoB. OjioBO M CBUHEI. [lOMIIMITHUKOBBIC CIUIABBI U 2
U WX CIJIAaBBI TpeOoBaHusl, NpenbsBisieMble K HUM. CTPYKTypa M CBOWCTBA MOANIMIHUKOBBIX cruiaBoB. [Ipumnon. CBoiicTBa

1 00J1aCTh NPUMEHEHHUSI IPUTIOEB.
Camocmosmenvnas paboma CocTaBuTb Ipe3eHTalyo Ha TeMy: «[IpruMeHeHrne MEHBIX CIUIABOB B MPOMBIILICHHOCTH) 3
Camocmosmenvnas paboma CocTaBuTb IIpe3eHTalHI0 Ha TeMy: «IIpuMeHeHne allOMUHUEBbIX CIUIABOB B IPOMBIIUICHHOCTH) 2
JladopaTopHblie padoThl 45
Jlabopamopnas paboma Nel HccnenoBanre Makpo M MUKPOCTPYKTYPBI METAJIOB M CILIABOB 2
Jlabopamopnas paboma Ne2 Omnpenenenue TBepAOCTH 110 bpuHemto 2
Jlabopamopuas paboma Ne3 Onpenenenue TBepAocTH 1o Poksemry 2
Jlabopamopnas paboma Ned [Noctpoenue quarpammsl coctosiHus Pb — Sb TepMudeckuM MeTOmOM. 2
Jlabopamopuas paboma Ne5 [Moctpoenue nuarpammsbl coctosiHUsL Cu — Ni TepMHUYECKUM METOIOM 2
Jlabopamopnas paboma Ne6 MHuKpoaHaIu3 CTPYKTYPBI YIIIEPOIUCTHIX CTAJICH OOBIKHOBEHHOTO KauecTBa 2
Jlabopamopuas paboma Ne7 MukpoaHaau3 CTPYKTYpPbl KOHCTPYKIMOHHBIX JIESTHPOBAHHBIX CTaJlei 2
Jlabopamopnas paboma Ne§ MukpoaHaan3 4YyryHOB B pABHOBECHOM COCTOSIHHU. 2
Jlabopamopnas paboma Ne9 3akaJyika cTaju 2
Jlabopamopnasa paboma Nel(0 OTmyck cranu 2
Jlabopamopnasa paboma Nel 1 Muxpoananu3 craier nocie XTO 2
Jlabopamopnasa paboma Nel2 MukpoaHanu3 JaTyHH 2
Jlabopamopnasa paboma Nel3 Muxpoanaii3 OpOH3BI 2
Jlabopamopnan paboma Nel4 MukpoaHaan3 aJllOMUHHEBBIX CITIABOB 2
Jlabopamopnan paboma Nel5 Muxkpoanann3 6a00uToB 2
CamocmoamenvHnasn paboma OdopmireHre 0TYETOB 110 JTa00paTOPHBIM padoTam 15
Bcero 186

Jl1st XapaKTepUCTUKH YPOBHS OCBOCHHUS yI€OHOr0 MaTepHrasa NCTIOIb3YIOTCS CIIEAYOIINe 0003HAYCHNS:

1. — o3HaKOMHTENBHBIN (Y3HABaHUE paHee H3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — PEenpOAYKTHUBHBIH (BBIMOIHEHNE JIEITEIFHOCTH TI0 00pa3ily, HHCTPYKIIUH HITH TT0]] pyKOBOICTBOM)

3. — IPOAYKTHBHBIH (IJITAHNPOBAHUE M CAMOCTOATEILHOE BHITTOTHEHHE ACSTEIBHOCTH, PEIICHNE ITPOOIEMHBIX 3a/1a4)




3. YCJOBHSA PEAJIN3AIIMA YUYEBHOM JJUCIIUILIVHBI

3.1. Tpeﬁonam/m K MUHUMAJBbHOMY MaTepUaJbHO-TEXHUYCCKOMY o0ecrnevyeHu1o

Peanu3arus mporpaMMbl TUCIUILTAHBI TPEOyeT HATMUIUS
- kabunet «MarepuanoBeaenus» (r. Kamenck-Ypanbckuid, yi. AntoMmunneBas, 1.60, aya. 01).
O6opynoBanue yueOHOro KabuHeTa:
- IOCaJI0OYHBIE MECTA 10 KOJIMYECTBY 00yJaIONTUXCS;

- pabouee MecTO MPero1aBaTes;

- 00paslibl YriiepoaAUCTON CTajH;

- MaKpONUIM(bI JISTHPOBAHHBIX CTAJICH ;

- 00pa3ibl YyTYHOB;

- o0Opa3siibl heppocCIIaBoB;

- cepusl TUIAKaTOB TI0 MAaTEPHATIOBEICHUIO

- anekTpouIMpoBaHHAs ArarpamMmma «JKene3o0-meMeHTHT ;

- KOMIUIEKT KOJIoTpaMM 1o Kypcy Matepuanosenenue s rpadomnpoexropa «OPUOH —
2000S» mo pazzaenawm,

- MaKeThl KPUCTAJUTHUECKUX PEIIETOK;

- DJIEKTPOHHBIN Y4eOHO-METOIMYECKUN KOMILIEKC «MaTepuanoBeieHuey,

- BECHI aHAJIMTUIECKHCE;

- mukpockon PB-1;

-mukpockorn PB-23 ;

-nneub «CKoI» ;

-MUKPOMETD ;

-Medb MydenbHas ;

-ipubop «Poksemn» ;

-nipubop «bpunenny ;

-Ha0OPBI MUKPOILIU(OB YrIIepOIUCTHIX U JIETUPOBAHHBIX CTaJICH;

- Ha0OPbI MUKPOILTU(OB IIBETHBIX METAJIIOB;

- ITM(OBATBHBINA CTAHOK;

- 00Ope3HOH CTaHOK;

- pa3pbIBHAsI MalIMHA.

TexHuueckure cpeacTBa 0OyuCHHS:
-KOMITBIOTED C JIMIICH3UOHHBIM IPOTPAMMHBIM 00CCIICYCHUEM U MYJIbTUMEIUATIPOEKTOP;
- rpadonpoextop «OPHOH — 2000S»

3.2. UudopmanuonHoe odecneyeHne 00y4eHust

Ilepeyenn peKOMEeHIyeMbIX Y4eOHBIX U3/1aHUM, HNurepuer-pecypcos,
AONOJIHUTEIbHOH JINTEPATYPbI

OcCHOBHBIC HCTOYHHKH

1. Ap3omacos A.B. Marepuanosenenue - M:-MI'Y,2003.

2. Connues [0.11. Marepuanosenenune-M: Axanemus,2006.

3. Vinesauuna,M1.FO. MarepuanoBenenue B cxeMax-koHcmekTax: ydeOH. Iloco®.:
Y.1.u U.2.-3-e u3a.-M.: MI'I1Y,2006.

4. ®etuco  ILII,, Kapman M.I. un a.p. MarepuanoBeneHue U TEXHOJIOTUSA

MeTauioB. - M.: Briciras mkosa, 2000.
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5.
6.

Oxuna E.B. Metamnosenenue. M.: - Metamutyprus, 2000.
I'. I1. ®etucoB. — 8-¢ uzn., nepepad. u nom. — Mocksa : UznatenserBo FOpaiir,

2020. — 386 c¢. — (IIpodeccrnonanbHOE 00pa3oBaHUE)

I[OHO.TIHI/ITCJILHBIC HNCTOYHHUKH.

1

2.
3.
4.

I'emnep 10.A., Paxmraar A.I'. Matepuanosenenue, M.:Metamutyprus, 1984

Jlaxtun KO.M. OcHoBsl MeTautioBenieHus. - M.: Metarutyprust, 1988

Jlaxtun }0.M., JleonTtseBa B.I1. MatepuanoBenenue- M.: Mamunocrpoenue, 1990
Jlskmmer H.II. DHuukmoneaudeckuii cioBapb mo Metautypruu. - M.: MHTEpMer

uHKuHUpUHT, 2002 (1 ToMm)

5.

Jlskmmer H.II. DHiukmoneaudeckuii ciioBapb Nmo Metautypruu. - M.: MHTEpMer

uKkuHupuHr, 2000 (2 Tom)

6.
7.
8.

Mo36epr P.K. Marepuanosenenue - M.: Beicmias mkona, 1991
Camoxoukuii A.U., Kynssckuit M.H. Merannosenenue. — M.: Metanyprus, 1990
MertamioBenenne u TepMudeckas oopadborka ctamu u uyryna:Crps. U3a. B 3-x 1.: T.

1.Metonas! ucnipiTanuii U uccienoBanuii.-M.: Matepmer Unxxenepunr,2004.

9.

MertannoBenenue u Tepmudeckast oopadotka cranu u uyryna:Crops. U3a. B 3-x 1.: T.

2. Crpoenune cram u uyryHa.-M.:Mlarepmer Umxenepunr,2005.

10. Camoxoukuit ~ A.M., Kynseckuit M.H. JlaGopaTopHbie  pabOTBI  TO
MaTepUaIOBEICHUIO U TEPMUUYSCKOM 00paboTke MeTayuioB. - M.: MammHoctpoenue, 1981
11. Copokun B.I. m np. Mapounuk craseii W crutaBoB. MammHoctpoenue, 1989

B cnydyae n3menenus rpaduka oO6pa3oBaTeIbHOTO MpoIecca U MepeBoja 0O0yJarommMXxcs Ha
JMCTAaHIIMOHHOE 00ydeHHEe BO3MOXHO MPOBEJCHUE 3aHATUH, KOHCYIbTAUN C IPUMEHEHHUEM
nporpamm Zoom, SKype u T.1
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4 KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUILINHBI

KoHTposib 1 oneHka pe3ynbTaToB OCBOCHMS yYEOHON IUCLMILIMHBI OCYLIECTBIISIETCS
MIPENnoaBaTeieM B IPOLIECCE MPOBEACHMSI NPAKTHMUECKUX 3aHATUH M J1a0OpaToOpHBIX padoT,

TCCTUPOBAHUA, a4 TAKKC BBIIIOJIHCHUA 06yqa}01111/1M1/1cs1 HHIUBUAYAJIbHBIX SaHaHHﬁ, IMPOCKTOB,

HCCIICIOBAHUI.
Pe3ysibTaTthl DJieMeHTHI (P OPMHUPYEMBIX KOMIIETEH Mt
@DopMBbI U METOABI KOHTPOJISI H
00yueHusi(0CBOEHHbIE
OIleHKH Pe3yJIbTATOB
yMeHHSsl, YCBOEHHbIE
o0yueHus

3HAHMSA)
Ymersb:
pacro3HaBarh U BxoaHol KOHTpOIb OK1,0K2
Ki1accu(pULIUPOBaThH Texkymuili KOHTPONb:

KOHCTPYKIIMOHHBIC 1
CBIPEEBBLIC MaTCpHAJIbl
110 BHEIIHEMY BULY,
MPOUCX 0K ICHUIO,
CBOMCTBaM

nabopartopHas paboTa

0OK4,0K6,0K8,11K1.4,I1K2.3,
I1K3.1,I1K3.3,11K4.1, TIK5.3, T1K5 4,
I1IK5.5

TCCTOBBIC 3aJaHUA

OK1,0K2,0K5,I1K3.6,1T1K3.2,11K4.3,11K4.4

MUCBMEHHBIA OIpoC

OK1,0K8,ITK1.3,I1K1.7,I1K3.1

YCTHBIH 0IPOC

OK2,0K6,0K7,11K1.2,1TK2.2,11K4.1

pakTH4ecKas padora

OK7,0K9,ITK2.4,ITK3.4,1TK3.5,1TK3.9

KOHTPOJIbHAs paboTa

OK1,0K3,11K1.8,I1K2.6,I1K3.7,I11K4.2

caMocCTosATeNbHas pabora

OK6,0K8,ITK1.1,I1K1.7,ITK3.8,

BHeEAyIUTOPHAS
caMoCTosITenbHas paboTa

OK1,0K4,0K5,0KS8, IIK5.1,I1IKS5.2

MIPOMEXYTOYHBIH KOHTPOJIb
(muad. 3ager)

OKS5,IIK3.1,11K4.2,11K1.5,I1K4.5

MIPOMEXYTOYHBIN KOHTPOJIb
(’K3aMeH)

OK1,0K2,I1IK1.7,I11K2.1,I1K3.8,I1K4.5

OITPEIIEIISATH BUIBI
KOHCTPYKITHOHHBIX
MaTepHuaoB;

Tekymuii KOHTPOJIb:

nmabopaTopHas paboTa

OK4,0K6,0K8,I1K1.4,I1K2.3,
[1K3.1,I1K3.3,I1K4.1, IIKS5.3, TIK5 4,
I1K5.5

TCCTOBBIC 3aJaHUA

OK1,0K2,0KS5,I1K3.6,11K3.2,11K4.3,11K4.4

MUCBMEHHBIA OIpOC

OK1,0KS8,ITK1.3,IT1K1.7,I1K3.1

YCTHBIHA 0IPOC

OK2,0K6,0K7,I1K1.2,1TK2.2,11K4.1

9KCIIPECC OIPOC

OK3,0K4,I1K1.6,I1K2.1,ITK2.5

pakTUieckas padora

OK7,0K9,I1K2.4,I1K3.4,ITK3.5,I1K3.9

KOHTpOIIbHas pabora

OK1,0K3,TIK1.8,IT1K2.6,ITK3.7,11K4.2

caMOCTOATENbHAs paboTa

OK6,0K8,I1K1.1,ITK1.7,ITK3.8,

BHEAyUTOPHAs
caMOCTOATENbHAs paboTa

OK1,0K4,0K5,0K8, TIK5.1,ITIK5.2

MPOMEXYTOYHBIN KOHTPOJIb
(mud. 3ager)

OKS5,11K3.1,11K4.2,11K1.5,ITK4.5

MPOMEXYTOYHBIN KOHTPOJIb
(3K3aMeH)

OK1,0K2,I1IK1.7,ITK2.1,ITK3.8,1TK4.5

BBIOMPATh MaTepUaIbl
JUISL KOHCTPYKLMA 1O UX
Ha3HAYCHUIO U
YCIIOBHSM
JKCIUTyaTalu

Tekymuii KOHTPOJIb:

nabopaTtopHas paboTa

OK4,0K6,0K8,11K1.4,I1K2.3,
I1K3.1,I1K3.3,I1K4.1, TIK5.3, TIK5 4,
I1K5.5

MHUCbMEHHBIA OIpPOC

OK1,0K8,ITK1.3,I1K1.7,ITK3.1

YCTHBIN 0npoc

OK2,0K6,0K7,11K1.2,T11K2.2,11K4.1

OKCIIpECC O1poc

OK3,0K4,I1IK1.6,I1K2.1,ITK2.5

MPaKTUYCCKaA pa60Ta

OK7,0K9,I1K2.4,I1K3.4,ITK3.5,I1K3.9
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CaMOCTOATCIIbHAA pa60Ta

OK6,0K8,ITK1.1,ITK1.7,ITK3.8,

BHCAyJUTOPHAaA
CaMOCTOATCIIbHAasA pa60Ta

OK1,0K4,0K5,0K8, TIK5.1,I1K5.2

MIPOMEXKYTOYHBIH KOHTPOIb
(mud. 3auer)

OKS5,I1K3.1,11K4.2,11K1.5,ITK4.5

IIPOMEXYTOYHBIA KOHTPOJIb
(3Kx3aMeH)

OK1,0K2,I1IK1.7,I1K2.1,ITK3.8,ITK4.5

TIPOBOJIUTH Tekymuii KOHTPOIb:
HCCIIEIOBAHUS 1 nabopartopHas paboTa OK4,0K6,0K8,I1K1.4,ITK2.3,
HCIIBITAHUS ITK3.1,11K3.3,11K4.1, I1K5.3, TIK5 4,
MaTepHaioB I1K5.5
Hay4IHO-HCCIIEA0BATENbCKAS OK1,0K4,0K5,0K8, I1K3.3, I1K4.5
pabota
CaMOCTOsTENIbHAs padboTa OK6,0K8,I1K1.1,I1K1.7,ITK3.8,
BHEAYIUTOpPHAA OK1,0K4,0K5,0KS, T1K5.1,I1K5.2
CaMOCTOsTENIbHAs paboTa
3uarh :
3aKOHOMEPHOCTH Tekymuii KOHTPOJIb:
TIPOIIECCOB nmabopaTtopHas paboTa OK4,0K6,0K8,I1K1.4,I1K2.3,
KPUCTAJLTH3AAH 1 TIK3.1,I1K3.3,11K4.1, TIK5.3, TIK5 .4,
CTPYKTYpOOOpa3oBaHUs I1K5.5
METaJJIOB U CILJIABOB, TECTOBBIC 3aJJaHUS OK1,0K2,0K5,I1K3.6,IT1K3.2,11K4.3,11K4.4
OCHOBBI UX MUCBMEHHBI OIpocC OK1,0K8,I1K1.3,ITK1.7,ITK3.1
TepMOOOPabOTKH, IpakTU4ecKas padora OK7,0K9,I1K2.4,ITK3.4,ITK3.5,ITK3.9

CI10co0bI 31U THI
METAJIOB OT KOPPO3UH

caMocCTosITenbHas paboTa

OK6,0K8,I1K1.1,11K1.7,ITK3.8,

BHeEAyIUTOPHAS
caMocCTosITenbHas paboTa

OK1,0K4,0K5,0KS8, IIK5.1,I1IKS5.2

MIPOMEXYTOYHBIN KOHTPOJIb
(’K3aMeH)

OK1,0K2,I1IK1.7,I11K2.1,IT1K3.8,I1K4.5

KJIaCCU(UKAITIIO U
CTIOCOOBI ITOTYYCHHS
KOMITO3HMITUOHHBIX
MaTepralioB

Tekymuii KOHTPOJIb:

nmabopaTopHas paboTa

OK4,0K6,0K8,I1K1.4,I1K2.3,
[1K3.1,I1K3.3,I1K4.1, I1IK5.3, TIKS5 .4,
I1K5.5

YCTHBIH 0IPOC

OK2,0K6,0K7,I1K1.2,ITK2.2,11K4.1

BHeEAyIUTOPHAS
caMocCTosITeIbHas paboTa

OK1,0K4,0K5,0KS8, IIK5.1,I1IKS5.2

MPOMEXYTOYHBIN KOHTPOJIb
(3K3aMeH)

OK1,0K2,I1IK1.7,11K2.1,IT1K3.8,I1K4.5

MIPUHIIUTIBI BEIOOpa
KOHCTPYKIIMOHHBIX
MaTepHaoB UL UX
TPHMEHEHNUS B
TIPOM3BOJICTBE

Tekymuii KOHTPOJIb:

nabopaTopHas paboTa

OK4,0K6,0K8,11K1.4,I1K2.3,
I1K3.1,ITK3.3,11K4.1, TIK5.3, I1IK5 4,
I1K5.5

TCCTOBBIC 3aJaHUA

OK1,0K2,0K5,11K3.6,11K3.2,11K4.3,11K4.4

MHCbMEHHBIA OIPOC

OK1,0K8,I1K1.3,ITK1.7,ITK3.1

YCTHBIA OIPOC

OK2,0K6,0K7,11K1.2,ITK2.2,11K4.1

BHCAYIUTOPHAA
CaMOCTOATCIIbHAasA pa60Ta

OK1,0K4,0K5,0K8, TIK5.1,I1K5.2

MPOMEXYTOYHBIN KOHTPOJIb
(3K3aMeH)

OK1,0K2,I1IK1.7,ITK2.1,ITK3.8,1TK4.5

CTPOCHUC U CBOICTBa
METAJIOB, METOABI UX
ncciacaoBaHuss

Tekymuii KOHTPOJIb:

naboparopHas pabora

OK4,0K6,0K8,11K1.4,I1K2.3,
T1K3.1,11K3.3,I1K4.1, TIK5.3, [1K5 4,
I1K5.5

CaMOCTOATCIIbHAasA pa60Ta

OK6,0K8,ITK1.1,ITK1.7,ITK3.8,

BHCAYIUTOPHAA
CaMOCTOATECIIbHaA pa60Ta

OK1,0K4,0K5,0K8, IIKS5.1,I1K5.2
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MIPOMEXKYTOYHBIH KOHTPOIb
(mud. 3auer)

OKS5,I1K3.1,11K4.2,11K1.5,ITK4.5

MPOMEXYTOUYHBIH KOHTPOJIb
(9K3amMeH)

OK1,0K2,I1K1.7,ITK2.1,I1K3.8,11K4.5

Kaccu(UKaImeo
MaTepHUaioB, METAJLIOB
M CIUTABOB, 00JIACTH HX
HpI/IMeHCHI/ISI

Tekyluii KOHTPOJIb:

nabopartopHas paboTa

0OK4,0K6,0K8,11K1.4,I1K2.3,
I1K3.1,I1K3.3,11K4.1, TIK5.3, T1IK5 4,
I1K5.5

TCCTOBBIC 3aJaHUA

OK1,0K2,0K5,T1K3.6,[TK3.2,ITK4.3,TTK4.4

MHUCbMEHHBIA ONpPOC

OK1,0K8,I1K1.3,I1K1.7,ITK3.1

YCTHBIN OIIPOC

0OK2,0K6,0K7,11K1.2,1TK2.2,11K4.1

caMmocTosITeNnbHas paboTa

OK6,0K8,ITK1.1,ITK1.7,ITK3.8,

BHEAyIUTOPHAs
caMmocTosITeNnbHas paboTa

OK1,0K4,0K5,0K8, TIK5.1,I1K5.2

IIPOMEXYTOYHBIN KOHTPOJIb
(mud. 3ayer)

OKS5,I1K3.1,1TK4.2,11K1.5,ITK4.5

IIPOMEXYTOYHBIA KOHTPOJIb
(3Kx3ameH)

OK1,0K2,I1K1.7,I1K2.1,ITK3.8,ITK4.5
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5 BO3MOKXHOCTHU UCITIOJb30BAHUS TPOI'PAMMBI B JIPYTUX OOII

Pabouast mporpamMmma MOXET OBITh MCIOJB30BaHA IS OOYYEHUsI YKPYIMHEHHOUN TPYIIIIBI
npodeccuii u cnenuansHocTel 22.00.00. TexHOIOTHH METAIIOB
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