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1. IACIIOPT PABOYEM ITPOI'PAMMBbBI YYEFHOM JTUCITUILJIUHBI

1.1. Ob6sacTh NpuMeHeHHs y4eOHOM MPOrpaMMbl

PaGowyas mporpamMma  y4yeOHOW  AMCHUIUIMHBI  SIBIISICTCS  YacThlO  OCHOBHOH
npodeccrnoHaIbHOM 00pa3oBarenbHOM mporpamMmbl B cootBeTcTBHE ¢ PI'OC 10 crienmanbHOCTH
22.02.05 «O6padoTKa MeTaJIOB JaBJIEHHEM» 110 OYHO-3209HOMY OT/ICIICHUIO

PabGouas mporpamMma y4yeOHOW JUCUMIUIMHBI MOKET OBITh HCIOJB30BaHAa B
JOTIOJIHUTENBHOM  IpOo(ecCHOHANBbHOM  00pa3oBaHMM (B IporpamMMmMax  I[OBBILIECHUS
KBaJIM(UKAIIMK U NEPENOArOTOBKH) U MPOPECCHOHAIBHOMN MOATOTOBKE B 00JIaCTH METAJUTYPrUU
LBETHBIX METAJUIOB IPU HAMYUU CPEJHEro (MOJIHOro) obuiero oopazoBanus. OnbIT pabOTHI HE
Tpedyercs.

1.2. Mecro y4yeOHOW AUCHMILUIMHBI B CTPYKType OCHOBHOH Npo()ecCHOHAJbHOMH
o0pa3oBaTe/IbHON MPOTrPaAaMMBbI:

VYueOHas JUCLMIINHA «MarepuaJjioBeeHHe» OPUHAUIEKUT K LHUKIY
o0menpoeCCHOHATBHBIX TUCIUILINH.

1.3. leau 1 3agaun y4eOHOM IMCUUILIMHBI — TPe0OOBAHUA K pe3y/ibTaTaM OCBOCHUS
y4yeOHOM IMCUMIINHBI:

B pe3ynbpTaTe ocBoeHUS y4eOHOW MUCIMILIMHBI O0YYatOMIUICS TODKEH YMETh:

- pacro3HaBaTh M KJIAacCU(UIMPOBATh KOHCTPYKIIMOHHBIE U CHIPhEBBbIE MaTepUabl
10 BHEIIHEMY BHU]y, IPOUCXOKICHHUIO, CBOMCTBAM;

- ONPEIENATH BUJIbI KOHCTPYKIIMOHHBIX MATEPHAIIOB;

- BBIOMpATh MaTepuaiabl A KOHCTPYKIMH I10 MX HAa3HAYEHHUIO U YCIOBUAM
JKCIUTyaTaluH;

- IPOBOJUTH UCCIIEAOBAHNA U UCIBITaHNS MATEPUAIIOB.

B pe3synbrate ocBoeHUs yueOHON AUCHUILIMHBI 00Y4arOLUiiCs 10JDKEH 3HATh:

- 3aKOHOMEPHOCTH IPOLIECCOB KPUCTAUIN3ALUN U CTPYKTYpOOOpa3oBaHHUsS METAJJIOB U
CIJIAaBOB, OCHOBBI UX TEPMOOOPAOOTKH, CLIOCOOBI 3aIUThHI METAJUIOB OT KOPPO3UH;

- KJIACCU(DMKALIMIO U CIIOCOOBI MOTy4EHHs] KOMIIO3UIIMOHHBIX MaT€pHaJIOB;

- IPUHLIUIIBI BEIOOpAa KOHCTPYKLMOHHBIX MAaTEPUAIIOB JUIs IPUMEHEHMSI B IPOU3BOJICTBE;

- CTPOCHHE U CBOWCTBA METAJIJIOB, METOIbI UX MCCIIEAOBAHNS;

- KJIaCCU(DMKALMIO MaTepHaloB, METAJUIOB U CIUIaBOB, UX 00JaCTU PUMEHEHUS.

B pesynbrare ocBoeHMs yueOHON MUCHMIUIMHBI Yy oOyvaromuxcs (HopMUpYOTCS
clieayromue o0Ine KOMIEeTEeHIUN:

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

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTh, BBHIOMPATh THUIIOBBIE METOJIbI U
CrocoOBbI BHIMOJIHEHUS TPO(ECCHOHANBHBIX 33/1a4, OLEHUBATh UX A3PPEKTUBHOCTh U Ka4ECTBO.

OK 3. IlpuHumaTh pelieHus B CTaHAAPTHBIX M HECTAaHJAPTHBIX CUTYalMsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBnsaTh TOWCK M HCIOJIb30BaHWE WHGOpMaIMU, HEOOXOAUMOUN s
3 PEKTUBHOTO BBIMOJHEHHUS MPO(ECCHOHANBHBIX 3a/1a4, TPO(PECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHAL.

OK 5. MHcnonb3oBarb  HH(GOPMAIMOHHO-KOMMYHUKAIITMOHHBIE  TEXHOJIOTUH B
npoheccuoOHaTbHON 1A TEILHOCTH.



OK 6. PaGotarp B KOJUIEKTHBE M KOMaHjae, 3()(EeKTUBHO 0OmaTbcs C KOJUIETaMHu,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 7. bparp Ha ce0si OTBETCTBEHHOCTh 32 pPadOTy WIEHOB KOMaHAbI (IIOJIYMHEHHBIX),
pe3yJbTaT BHINOJIHEHUS 3a1aHUN.

OK 8. CamoCTOSITeNIBHO OmpeaesaTh 3aadd Mpo(EeCcCHOHATBLHOTO M JTUYHOCTHOTO
pa3BUTHS,  3aHUMAThCsl  CaMOOOpa30BaHUMEM, OCO3HAHHO  IUIAHUPOBAaTh  IOBBIIIEHHE
KBaJTM(PUKAIIHH.

OK 9. OpueHTHpOBaTHCS B YCIOBHAX YAaCTOH CMEHBI TEXHOJOTHH B MPOQEeCCHOHATHHOM
NEeSITEIbHOCTH.

B pesynbrare ocBoeHMs Yy4eOHON AMCHMIUIMHBI Yy oOywarommxcs (HopMHUpPYOTCS
crnenyromme npohecCuoHaAIbHbBIE KOMITETCHIIUH:

I[lnanupoBanue U opranu3anus padoThbl exa 00padoTKH MeTAJLIOB 1aBJIEHUEM

[IK 1.1. IImanupoBaTe MPOM3BOJICTBO M OPraHU3ALMIO TEXHOJOTHMYECKOro Ipolecca B
1exe 00paboTKH METAJIOB JaBJICHUEM.

[IK 1.2. IInanupoBath rpy3000TOKM NPOAYKIUHU IO y4acTKaM Iiexa.

I[IK 1.3. KoopanHupoBaTh IPOU3BOJCTBEHHYIO JEATEIBHOCTh YYaCTKOB I€Xa C
UCIOJIb30BAHUEM TPOTPAMMHOIO 00ECNeYeHUs, KOMIIBIOTEPHBIX M KOMMYHHKAIIHOHHBIX
CPEICTB.

IIK 1.4. OpranuzoBbiBaTh pab0OTy KOJJIEKTHBA UCIIOJHUTENEH.

I[IK 1.5. Ucnonp3oBaTh MNporpaMMHOE OOECTIEUeHHE 10 YYeTy W CKIIaJUPOBAHUIO
BBIITYCKAEMOH MPOAYKIIUH.

IIK 1.6. PaccunThiBaTh M aHAIM3UPOBATH MOKa3aTen dPGEKTUBHOCTH pabOTHI y4acTKa,
exa.

ITIK 1.7. ObopMiATh TEXHUYECKYIO JOKYMEHTAIMIO HA BBIITYCKAEMYIO MPOIYKIIHIO.

[IK 1.8. CocTaBisTh pekiiaMaliuy Ha MOJy4yaeMble HCXOIHbIE MaTepHAIIbI.

OobopynoBanue nexa o0padoOTKH MeTAJJIOB IaBJIeHHEM, HAJIAKA U KOHTPOJIb 32 €ro
padoToii:

I[IK 2.1. BsiOupaTh COOTBETCTBYIOIIEE OOOPYIOBaHHWE, OCHACTKY U CpPEICTBA
MEXaHU3AIMH [Tl BEICHUS TEXHOJIOTUYECKOTO Mpoliecca.

I[IK 2.2. IlpoBepsaTh HCHPaBHOCTh U O(OPMIISITH TEXHUYECKYIO JOKYMEHTAlUIO Ha
TEXHOJIOTHYECKOe 000py/I0BaHUE.

[IK 2.3. ITpou3BOauTh HACTPOUKY U MPO(MUIAKTHKY TEXHOJIOTHYECKOTO 000PYIOBAHHUS.

I[IK 2.4. BpiOuparh mOpPOU3BOACTBEHHBIE MOIIHOCTH U TOITUBHO-DHEPreTUUYECKHE
peCypChl Ui BeIEHUS] TEXHOJIOTHUYECKOTO Mpoliecca.

[IK 2.5. DkcrutyaTupoBaTh TEXHOJOTHYECKOe 000pyIOBaHUE B IJIAHOBOM U aBapUitHOM
peXHMaXx.

1K 2.6. [Ipon3BoaNUTh pacueTsl SHEPTOCUIIOBBIX TApaMeTPOB 000PYI0BAHHUS.

IlonroroBka m BeAeHHE TEXHOJOITHYECKOro mpomecca o00padOTKH MeTalJIOB
AaBJICHHEM:

I1K 3.1. IIpoBepsTh MpaBUIBHOCTh Ha3HAUEHHsI TEXHOJOTHYECKOTO pekuma 00paboTKu
METaJUIOB J1aBJICHUEM.

I[IK 3.2. OcyuiecTBidATh TEXHOJOTMUECKHUE MPOLIECCHl B IUIAHOBOM M aBapUHHOM
pexuMax.

1K 3.3. BeiOupaTh BB TEpMUYECKON 00pabOTKM I yIydIIEHHs] CBOMCTB M KauecTBa
BBIITYCKAEMOM IPOAYKLUH.



1K 3.4. PaccunThiBaTh MoKazatesnu 1 KodppuuueHTs! aedopmarn 00padboTKu METaLIOB
JTABJICHUEM.

IIK 3.5. PaccuuthiBaTh KaduOpoBKY paboyero HWHCTpYMEHTa U (POPMOU3MEHEHHE
BBIITYCKAEMOW MPOYKIWH.

[1K 3.6. ITpou3BoIuTh CMEHY COPTUMEHTA BBIITYCKaeMOM MPOTYKIUH.

[IK 3.7. OcymiecTBasTh TEXHOJIOTHYECKUN MPOIECC B TUIAHOBOM PEKHME, B TOM YHUCIIE
UCHOJIb3YSl ~ NPOrpaMMHOE 0OecreyeHne, KOMIIbIOTEPHbIE U TEJICKOMMYHUKAlMOHHbIE
CpEICTBa.

1K 3.8. OdopMIATh TEXHUYECKYIO JOKYMEHTAIHIO TEXHOJIOTMYECKOTO TIPoIIecca.

[IK 3.9. IlpumeHsTH TUNOBBIE METOAMKH pacyera MnapaMmeTpoB 0O0pabOTKH METauIoB
JTABJICHUEM.

KonTpoJs 3a colir0aeHeM TeXHOJOTHM NPOU3BOACTBA U KA4eCTBOM BbINyCKaeMOM
NPOAYKIIUM

[IK 4.1. BeibupaTh MeTOABI KOHTPOJIS, annapaTypy U NpuOOpsl Uisi KOHTPOJIS KauecTBa
MIPOJTYKIIUH.

[IK 4.2. PeructpupoBaTh M aHaIW3UPOBATH IMOKA3aTE€IM ABTOMATHYECKOM CHUCTEMBI
yIpaBiIeHUS TEXHOJIOTHYECKUM IPOLECCOM.

[1K 4.3. OneHuBaTh Ka4€CTBO BBIITYCKAEMOW MPOIYKIMH.

[IK 4.4. Tlpenynpexaats nosiBJieHUE, OOHAPY>KUBATh U YCTPAHAITh BO3MOXHbBIE 1€(DEKTHI
BBIMTYCKAEMOW MPOTYKIIWH.

I[IK 4.5. OdopmnsaTe TEXHHYECKYIO JOKYMEHTAIMIO TPU OTACIKE | KOHTPOJE
BBIITYCKa€MOU MTPOYKLUH.

OobecneyeHue IKOJOTMYECKON U NPOMBIIIIEHHOH 0€30MACHOCTH

I[IK 5.1. OpraHu3oBbIBaTh M TPOBOJUTH MEPONPHATHS IO 3aIIUTEe PAOOTHHKOB OT
HETaTUBHOTO BO3/ICHCTBUS MPOU3BOJACTBEHHOM CPEIbI.

IIK 5.2. [IpoBoaWTh aHAIM3 TPABMOOMACHBIX U BPEIHBIX (PAaKTOPOB HA ydacTKaX IEXOB
00pabOTKN METAIJIOB JJABJICHUEM.

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

I[IK 5.4. OuenuBaTh NOCJIEACTBUS TEXHOJOTHYECKUX YPE3BBIYANHBIX CUTyallud |
CTUXUUHBIX SIBJICHHUI Ha O€301MaCHOCTh pabOTAIOIIHX.

[IK 5.5. Oka3piBaTh NEPBYIO MEIUIIMHCKYIO TOMOIIb IMOCTPAIABIIHM.

1.4. PekoMeHnayemMoe KOJIMYECTBO YaCOB HA OCBOCHUE padoueil mporpaMMbl y4eOHOM
AMCHUTIIMHBI:

MaKCUMallbHOU yueOHOU Harpy3ku obydatomerocs 186 daca, B ToM uucie:

00s3aTeNnpHOM ayIMTOpHOH yueOHOM Harpy3ku oOydaromierocs 124 yacos;

CaMOCTOSATENILHON paboThl o0ydaromerocs 62 yaca.



2. CTPYKTYPA U COJAEPXKAHUE YUYEFHON JUCITATLIAHBI
1O OYHO-3A0YHOMY OTAEJIEHUIO
2.1. O0beM y4eOHOM AUCHHUIIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHo# paGoThl Oovem uacos
MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 186
Oobs13aTesibHAS ayIUTOPHAsI y4yeOHAasi HATPY3Ka (Bcero) 44
B TOM YHCJIE:
nabopartopHbie PabOTHI 10
CamocrosiTesibHas paboTa 00yuyaronierocs (Bcero) 132

IIpomesicymounas ammecmayus 6 popme 9K3ameHa




2.2. TEMATUYECKHWH IIJIAH U COAEP KAHUE YYESHOM JUCIHUILINHBI «MaTepuanoBeienne»

HaumeHoBaHue pa3neoB U Coaep:xanne y4e0HOr0 MaTepuaia, JJabopaTopHble padoThbl U MPaKTHYeCKHe 3aHATHS, O0bem vyacoB Yposenn
TeM caMoCTosITeJIbHAsi padoTa 00yUYaloIIUuXCs 0CBOEHHA
1 2 3 4
Beenenue MeraioBeneHne, Kak Hayka O CTPOCHUH U CBOMCTBAX METAJUIOB H CIVIABOB. 3HAYCHUE U CBSI3b 2 2
METaJIOBENICHUS C IPYTVIMU HAYKAMHU.
Paszen 1 Kpucramingeckoe 20
CTpOEHHE METAJIIOB
Tema 1.1 Ctpoenue Kpucrannmnueckas npupoaa MerayuioB. THITBI KpUCTAIUIMYECKUX PEIIETOK, METAJUIOB U UX OCHOBHBIE 1 2
KpHucTaioB. JleekTo xapakrepuctiki. OCOOEHHOCTH KPHCTAJUIMUECKOTO CTPOSHUS pEabHBIX METAILIOB.
KPUCTAJUIMYECKON PELIETKU
Tema 1.2 CymHocTh CymHOCTh U TEPMOJMHAMHIYECKHE YCIIOBUS Iporiecca KprcTaum3annu. Kprusble oXmaxxaeHns u 1 2
MPOIIECCOB KPUCTAITH3AINT HarpeBa MeTaJyIoOB, IPUHIIUT WX rocTpoeHws. OOpa3oBaHue IIEHTPOB KPUCTAIUTH3AIUHN U POCT
METaJIJIOB U CIIJIABOB kpuctamioB. OO0IIHe 3aKOHOMEPHOCTH (Ha30BbIX MPEBPAILICHUI B YUCTHIX METAIIIAX.
Tema 1.3 CtpoeHue Oco0eHHOCTH KUIKOTO COCTOSHUSA. ['OMOTeHHOE (CaMOIIPOU3BOIILHOE) U TETEPOTCHHOE 1 2
METAJUTMYECKOTO CITMTKA (HECaMOITPON3BOJILHOE) 00pa30BaHME 3aPOABIIICBEIX IICHTPOB KprucTaum3anun. CTeneHb
nepeoxyiaxkaeHus. PaxkTopsl, BIUAIOIINE Ha pa3mep U ¢popMy 3epHa. CTpoeHHE METAUINIECKOr 0
cnutka. JlenaputHas kpuctamusamus. Jlukpamus. [TomydeHrne MOHOKPUCTAIOB. AMOp(hHOE
COCTOSIHHE MaTepHaoB.
Tema 1.4 Croutkn st OMJ]l u | OcHoBHEIE e eKThI, BOSHHKAIOIINE TIPH (DOPMHUPOBAHUH JINTHIX CITUTKOB M CIIOCOOBI MIX 1 2
ux geexTsl YCTpaHEHHUSI
Camocmosmenvuas paboma BeimonuuTh KoHCHEKT 1o TeMe: «JIukBanus. Buasl nukBanuiny 8
CamocmoamenvHas paboma ITonroroBUTHCA K YCTHOMY OIIPOCY 8
Paznen 2 Mertoasl 13
HccIeJOBaHUS MaTepUuaIoB
U MX CBOJNCTB.
Tema 2.1 Metoasl OCHOBHBIE METO/IbI UCCIIEAOBAHUSA U KOHTPOJISI CTPYKTYPhI METAJUIOB U CILJIABOB. 1 2

HCCIIeI0BAHUS CTPYKTYPbI
METaJIJIOB U CIIJIABOB.

Makpockonuueckuii aHanu3. VzyueHue cTpyKTypbl Ha U3jI0Max 1 Makpouuindax. TexHomorus
W3rOTOBJICHUS] MakpouutuQoB. BeisiBinenne nuksanuu cepsl U Gpocdopa. OcHOBHBIE A€ EKTHI
MaKpOCTPYKTYPbl. MUKPOCKONMYECKHH aHaIN3. TeXHOIO0rnsl U3rOTOBJICHUS U TPABJICHUS
Mukponuidos. Meramnorpaduueckuii MUKPOCKOIL, €ro ONTHYECKasi CXeMa M KOHCTPYKIIMS,
npaBuia padoTsl ¢ HUM. [loHsTHE 00 B51eKTpOHHON MUKpockonuu. Ha3Hadenue u ycTpoicTBO
3JIEKTPOHHOT0 MUKpocKona. [IoHsTHe 0 peHTTeHOCTPYKTYpHOM aHanu3e. CyIHOCTh (PU3MUECKUX
METOJI0B MCCIIEJOBAHMSI U KOHTPOJIS KAYeCTBA: TEPMHUECKOr0, JMJIATOMETPUYECKOr0, METO/Ia




PaaOaKTUBHBIX U30TOIIOB, peHTI‘CHOBCKOﬁ ):[e(beKTOCKOHI/II/I.

Tema 2.2 Mexanndeckue ITonsaTHe 0 MEXaHHMYECKUX CBOMCTBAX METAJJIOB U MEXaHMYECKUX UCIBITAHUSIX. 1
cBoiicTBa. MexaHnueckue HcnbiTanus npu cTaTUYeCKUX HAarpy3kax: Ha pacTsKeHUE, Ha TBEPAOCTb. MeToauka NpOBENECHUS
HUCTIBITAHUS. WCIIBITAHUHM, UCIONB3yeMbIe 00pa3Ilbl, XapaKTEPUCTHKU HUX MEXaHWYECKUX CBOKMCTB. Jlmarpamma
pactsbkeHusi. VcnplTaHWe TpW  JIMHAMWYECKMX HArpy3kax: Ha yAapHbId #3rud. Meroanka
MPOBEJICHUS MCIIBITAHMSI, UCIIONb3yeMble 00pa3iel. OnpenelieHue yIapHoi Bs3kocTd. McnbiTanue
MIpU UKIMYECKUX HArpy3Kax: METOAWKA €ro MPOBEICHHsSI, HCIONBb3yeMbIe OOpasIlbl. Y CTalOCTh
MeTaJJIOB; (DaKTOPBI, BIMSIONIME HA HEE.
Tema 2.3 DOxcruryataruonnsie | OnpeneneHue dKCITyaTallMOHHBIX U TEXHOIOTHYECKUX CBOMCTB METAJIJIOB M CILIABOB. 1
U TEXHOJIOTHYECKHUE CBOMCTBA
METAJIJIOB 1 CILJIABOB.
Camocmosamenvuas paboma CocTaBUTH MPE3CHTAITNIO HA TeMY: «METOIbI HCCIIeOBAHIS MAaTEPHATIOB) 10
Pa3zaen 3 OcHoBBI TEOPUH 28
CTPO€EHHE CNJIABOB
Tema 3.1 OcHoBHbIe cBeieHust | [lonsiTue o ciuiaBe, KOMIoOHeHTe, (ase, cucreme. OOnacTh NMPUMEHEHHs CIUIABOB B KadyeCTBE 1
0 CIIJITaBax U METOJIbI UX KOHCTPYKIITMOHHBIX MaTEpHasoB.
MOJTYYEHHUS.
Tema 3.2 Buns! crimaBoB ITonsiTHe O TeTepOreHHBIX CTPYKTYypax (MEXaHWYECKUX CMecsx). PacTBOpMMOCTH KOMITOHCHTOB B 1
TBEPAOM M >KHJIKOM COCTOSHUU. IloHsSTHE 00 OrpaHMYEHHON M HEOTPAaHWYCHHOH PaCTBOPUMOCTH
KOMITIOHEHTOB. XHMHYECKOE B3aMMOJICUCTBHE KOMIIOHEHTOB, THIIBI XHMHYECKUX COCIMHEHUM.
CBO¥CTBa reTeporeHHbIX CTPYKTYP, TBEPABIX PACTBOPOB, XUMUUYECKUX COEINHEHUH.
Tema 3.3 marpamma [TonsiTHE O AMarpaMMe COCTOSIHUS CIIJIABOB ABYXKOMIIOHEHTHBIX CUCTEM; IPUHIIUI X [TOCTPOCHHUS 1
COCTOSIHHUSA 1-r0 THIIA. C YYETOM TEPMHUUECKOr0 AHAJIN3a UCXOIHBIX KOMIIOHEHTOB.
Tema 3.4 Tnarpamma OcHOBHBIE JHHUHM JUarpamMM, WX ompeneneHre. JlmarpamMmma COCTOSHHS CILIaBOB, 0Opa3yrOIINX 1
COCTOSIHHUS 2-TO THUIIA. MEXaHUYECKUE CMECH U3 YUCThIX KOMIIOHEHTOB. Da3oBbie MPEBpAILCHUS B CILIABAX, ONPEACISIEMbIE
Tema 3.5 Inarpamma o auarpamMme ux coctossHus. [loHsTHE 00 SBTEKTHYECKOM IpeBpaiieHnd. lIpuMenenne mpasuia 1
COCTOSIHUA 3-TO TUIIA. (ha3 pu M3ydYeHNH MPEBPAIleHHH B CIUIaBaX IO JAUarpaMMe UX COCTOSHUSA. Jlparpamma COCTOSHUS
Tema 3.6 luarpamma CIUTABOB C HEOTPAaHWYEHHOW pACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHHH (C 1
COCTOSHUS 4-T0 THUIA. OBTCKTUYCCKUM npeBpameHHeM).
Tema 3.7 Jluarpamma HduarpaMma COCTOSIHMS CILJIABOB, KOMIIOHEHTBHI KOTOPBIX MMEIOT aJUIOTPONUYECKUE MPEBPAIICHHUS. 1
COCTOSIHUS 5-T'0 THIIA. [lonsiTre 00 PBTEKTOMIHOM IIpeBpalieHuH. TepMooOpadoTKa CIIJIaBOB B 3aBUCHMOCTH OT XapakTepa
Tema 3.8 Iuarpamma HpEBpallCHuN B HUX. 1
COCTOSIHUS 6-T'0 THUIIA.
Tema 3.9 Csi3p MeXIY OrnpeneneHue CTPYKTYpbl CILIABa, OIIEHKA €r0 MEXaHUYECKUX CBOWCTB U ONTUMAJIBHON TEXHOIOTHU 1

CTPOCHHEM, COCTaBOM H
CBOMCTBAaMH CILJIABOB.

HU3TOTOBJICHUSA OCT ajieit u3 Hero. CBs3b MCKAY TUIIOM OHUarpaMmsbl U CBOMCTBaMH CILJIaBOB.




Tema 3.10 IIpaBuno a3z npu | [IpaBmio ¢a3 u ero npuMeHeHne NPU U3YUCHUH JHarpaMM COCTOSHUS CIUTaBOB. Bo3aMoXkHBIE 1 2-3
OIIpENIENEeHNN CTPYKTYPHI Clly4ad PaBHOBECHS JUIA JBYXKOMIIOHEHTHBIX CHCTEM.
CIIaBOB.
Camocmosmenvhas paboma OdopMuUThH TUArpaMMbl COCTOSIHUS 8
Camocmosmenvras paboma Pemmts 3amaun o pazaeny 10
Paznen 4 uarpamma 21
COCTOSTHMA KeJ1e30-yTJIepos.
Kenezoyraepoaucroie
CIJIABBIL
Tema 4.1 Annotponuueckue IIpeBpaleHus B xene3e Npu U3MEHEHUHU TEMIIEpATypbl. BUIbI KpUCTATUIMUECKUX PELIETOK. 1 2
HIpEeBpAallCHUs JKele3a. MarsuTHbI€ CBOMCTBA XKeJe3a.
Tema 4.2 lnarpamma ITocTpoenune quarpaMmBbl COCTOSIHUSI CUCTEM «OKele30 - yraepoa». OTKpeITre 1 2
cocrosinug: «Keneso- Kputhueckux Touek xemnesa [. K. UepHOBBIM, BKIIaJl POCCUICKUX YUEHBIX B IIOCTPOCHHUE
LIEMEHTHUTY. JuarpamMmbl coctosiHus. OTandaune crtajeld oT YyTyHOB.
Tema 4.3 Knaccudukanms JIBe crcTeMBI JKeIe30yTIIepOIUCTHIX CIIABOB: «OKEJIE30 - IEMEHTHTY, «KeIe30-TpaduTy. 1 2
cTajeill U YyryHoOB IO JmarpaMma cOCTOSTHUS «OKeJie30- IeMeHTUT». Kiaccndukarms craneil 1 9yryHOB IO TUarpaMme
JarpaMMe COCTOSTHUS COCTOSTHUSI «GKEJ1€30 — LIEMEHTHUTY.
<«OKEJIe30 — HEMEHTHUT.
Tema 4.4 Kpucrammzamnms KommonenTsr u pa3er cuctembl. OCHOBHBIE IMHUAN U 00acT muarpaMmbl. Da3oBwie IpeBpaieHus 1 2
cTajell o AuarpaMme B CIUIaBaX, ONpeesieMble 10 JuarpaMMe COCTOSHUS ¢ IPUMEHEHHEM MpaBuiia (a3. DBTEeKTHIECKOe
«Kenezo-1ieMeHTUT. 1 3BTEKTOMAHOE IPEBPALICHUS B CTASIX U YyryHaX. [lepBuuHast 1 BTOpUYHAs KPUCTAIIIU3ALUN
cTajel U YyryHOB.
Tema 4.5 Kpucrammmzanms KommonenTsr u pa3er cucrembl. OCHOBHEIE TUHUN 1 001acTH ararpaMMbl. @a3oBbie IPEBpaIICHUS 1 2
YYT'YHOB 110 JHarpaMme B CIUIaBaX, ONpeesieMble 10 JuarpaMMe COCTOSHUS ¢ IPUMEHEHHEM MpaBuiia (pa3. DBTEeKTHIECKOe
«Kenezo-1ieMeHTHT. 1 3BTEKTOMAHOE NPEBPALICHHUS B CTAISIX U YyryHaX. [lepBuuHast 1 BTOpUYHAs KPUCTAIITU3ALMN
cTajel U YyryHOB.
CamocmoamenvHas paboma CocTaBUTh MPE3EHTAMN HA IPOHACHHYIO TEMY 8
Camocmosmenvras paboma [loaroroBuThes K MUCBMEHHOMY KOHTPOJIIO 8
Paznen 5 Knaccndpukanus 32
crajied ¥ YYryHOB.
Tema 5.1 Cramu. [onsitre 06 yrinepoauctsix cransx. Knaccudukanus npumeceii B cranax. BausHue yriepona u 1 2

Knaccuduxarms
YIJIEPOIUCTHIX CTaJIEH.
Urenue Mapok cranen
0OBIKHOBEHHOT'O KauecTBa.

npuMecei Ha cBoicTBa ctaneid. Kiaccudukarus yriepoaucTsix crajeil o crnoco0y BIIIABKY,
CTETEHN PACKHUCIIEHN, KaUECTBY, Ha3HAUEHHIO, IO UX CTPYKTYPE B pABHOBECHOM COCTOSTHUM.
KoHcTpyKIIMOHHBIE YyTIIepOANCTHIE CTaId OOBIKHOBEHHOI O KauecTBa M KaUeCTBEHHBIE; O0IIe
TexHU4Yeckue TpeboBanus K HUM. Mapkuposka ctajeld no 'OCT, ux kauectBo, 001acTh




Tema 5.2 KoHCTpyKIIMOHHBIE | TpUMeHEeHUs. MIHCTpyMeHTalnbHbIE YTaepoaucTeie cTanu. Mapkuposka ctaneit mo 'OCT, ux 1 2
YIJIEPOANCTHIE KaUYeCTBEHHBIE | KauecTBO, 00JIACTh MpUMEHeHUsl. JlerupoBaHHbIe cTany. BiusHue Nerupyonmx 3J1eMEeHTOB Ha

cranu. UreHne Mapok cBoicTBa ctaneid. Kimaccuduxamus nerupoBaHHbIX cTajeld, Mapkuposka ux mo 'OCT.

YIJIEPOANCTON KauecTBeHHOH | TexHonorndyeckrue TpeOOBaHUS K KOHCTPYKIIMOHHBIM MaTepraiaM. OCHOBBI JIETUPOBAHUS

CTaJIN. KOHCTPYKIIMOHHBIX CTAJIEH.

Tema 5.3 JlerupoBaHHEIE 1 2
cranu. UteHne Mapok

JISTMPOBAHHOM CTaJju.

Tema 5.4 KoHCTpYKIIMOHHBIE 1 2
JIETHPOBaHHBIE CTAJIN

Tema 5.5 UyryHsl. Knaccudpukanus dyryHo. [loHsATHE O auarpamMMe COCTOSIHUSI <«oKene3o — rpaduT». YCIoBUS 1 2
Knaccugukanus 4yryHoB. noiy4eHus rpaduTa B 4yryHax, poJib IpuUMecel B mpolecce rpadutn3anuu. BiausHue rpadura Ha

Tema 5.6 YyryHsl, cBoiicTBa uyryHoB. Knaccudukarms 4yryHOB 1o (opme TpadUTHBIX BKIIOYCHUH U CTPYKType 1 2
mapkupoBka ux mo ['OCT, MeTaJUITMYecKo OCHOBBI. Ceprhle, BBHICOKONPOYHBIE, KOBKHE 4YyryHbI; MapkupoBka ux mo ['OCT,

UreHnue MapoK 4yryHOB. CBOMCTBa, 00JIACTh IPUMEHEHHSI, YCIIOBUSI TONy4YeHUs. JIernpoBaHHbIE YyTYHBI.

Camocmosamenvuas paboma CocraButh npe3eHTalnio Ha Temy: «Kinaccugukanus Cranel ¥ 4yryHOB 8
Camocmosmenvras paboma PacumpoBaTe Mapku cTaay ¥ YyTyHOB M O()OPMHUTH OTYET 10
Camocmosmenvras paboma ITonroroBuThCa K MUCBMEHHOMY KOHTPOJIIO 8

Pa3nen 6 MexaHu3Mbl 2

MJIACTUYECKOH 1epopManmu.

Tema 6.1 ®opmupoBanue [TnactnaHOCTH MeTamia. MexaHn3M yIpyron W IIaCTHYECKOH medopmariiii MeTayioB. Mi3MeHeHust 1 2
CTPYKTYPBI CTPYKTYpPBI 1 MEXaHUYECKUX CBOMCTB METAJIIOB.

neopMUpPOBAHHBIX METAJLIOB

Tema 6.2 SIBneHue Hakiena. SBnenue nakiena. Bo3Bpar u peKpUCTAIIN3aLNS HAKIECIAHHOIO METaIa. 1 2
Pa3znen 7 OcHOBBI TEOpPHH 25

TepMHYecKoil 00padoTku

MeTa/JIOB U CILUIABOB

Tema 7.1 [lousaTHe o Lemn TepmMuyeckoit 00pabOTKA METAJIOB U CILIaBOB. BHIBI TepMUYeckoit 00paOOTKH METAJIIOB. 1 2

TepMUYecKor 00paboTke
CIU1aBOB. Busl TepMuueckon
00pabOTKH METAIIIOB.

Bo3MoxHOCTH pUMEHEHHS TEPMUUYECKO 00pabOTKM METAJIIIOB M CIUIABOB B CBS3U C JHArpaMMOM
coctosiHusL. [IpeBpaleHusi, mpoTeKaroye B CTPYKTYpe CTajId PU HArpeBe U OXJIaKICHUH.
MexaHHU3M OCHOBHBIX NPEBPAILECHNN: IEPIUTA B AYCTEHUT, ayCTEHUTA B IIEPIUT MIPU MEJIEHHOM
OXJIAXKJECHUHU. 3aKOHOMEPHOCTH TpeBpaiieHus. [Ipomexyrounoe npespaienue. [Ipespamienue
ayCTEHUTa B MApPTEHCHUT IPH BBICOKHUX CKOPOCTIX oXJaxkaeHHus. [IpeBparienue MmapTeHcuTa B
MIEPIINT.
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Tema 7.2 OTxur cranu. OCHOBHEBIE Olepaluy TePMUIECKON 00paboTku U ux Heian. OTKUr ctany Buasl omxura 1 2
Bugp! oTkura. (HM3KOTEMITepaTypHBIH, TIOJIHBIH, HEMOIHBIN, H30TEPMUYCCKHI OT)KUT) U TEXHOIOTHH X

BBITNOJIHEHYS. BlMsiHIE pa3NIMYHBIX BUAOB OTXKUTa Ha CBOMCTBa cTainu. HopManuszanusacrany.

CTpyKTypa U CBOMCTBA CTaJIH I1OCIE HOPMaJIH3AIHH.
Tema 7.3 3akanka craiu. 3akaiika ctayi. Beioop Temmeparypbl HarpeBa sl IO3BTEKTOMIHBIX U 3a3BTCKTOUIHBIX CTaJICH. 1 2
3aKajo4HbIe CPEIbl. 3akaouHbIe Cpebl. 3aKaIMBaEMOCTh cTald. [IpokannBaeMocTh CTaiu U (HaKTophl, Ha Hee

BIHSIOIIME. 3aKaJIOuHbIe HanpsDKeHHsI. CrocoObl 3aKaKy. 3aKalika CTald ¢ HHIYKIIHOHHOTO

HarpeBa. OcoOCHHOCTH 3aKaJIKU JISTHPOBAHHBIX CTAJICH.
Tema 7.4 Otnyck cranu. Otnyck cranu. Bupl 1 Ha3HaYeHNS HU3KOT0, CPETHEr0 M BBICOKOT'O OTIycKa. Biusaxue 1 2
Bujp! otmycka. TeMIIepaTyphl OTIYCKA Ha CBOMCTBA CTAIH. YIy4IlIEHHE CTaJH.
Tema 7.5 OcobenHocTH OcobeHHOCTH TepMHUYECKON 00paboTKK UyryHa. OTXKHUT IS CHATHS OCTATOYHBIX HAIIPSDKEHUH. 1 2
TEPMHUYECKONH 00pabOTKH OTXUT U1 CMATYEHHS YyryHa. 3aKallka ¥ OTIYCK YyTyHa.
YyT'yHa.
Tema 7.6 ®usndeckue ocHOBHI | DU3NYECKHE OCHOBBI XUMHKO-TEPMHUECKON 00paboTku. CBA3b MEXAY IUAarpaMMOi COCTOSHUS U 1 2
XUMHUKO-TEPMUIECKOMN crpykrypoit auddy3uonnoro cios. Koadduipent muddysun u hakTopsl, BIHSIONIHE HA ee
00paboTKH. BEIHYHHY.
Tema 7.7 Buasl XuMuko- IemenTarus cramu. TBepaas u razoBasi meMeHTanus. Beidoop cramm. TexHOMIOTHs BRITOTHEHUS 1 2
TEPMUYECKOIH 00pabOTKH. IeMeHTaIu. XUMUYECKUE PeaKIMK B Ta30BoU cpere. Tepmudeckass 00paboTka eMEHTOBaHHBIX

m3aennid. CTpyKTypa M CBOMCTBA IIEMEHTOBAHHBIX JCTajIe MaIlliH. A30THPOBAaHHUE CTaIH. Brioop

cranu. [IpenBapurensHas Tepmudeckast 00padoTka. TexHoIorus npouecca a30THPOBAHUS.

CTpyKTypa ¥ CBOHCTBA a30THPOBAHHBIX M3JeNUi. HuTporemenTaus u iuaHupoBaHue.
Camocmosamenvuas paboma CocTaBuTh ITpe3eHTAIIMHN HA TTPOHAECHHYIO TEMY 6
Camocmosamenvuas paboma CoctaBuTh KOHCIIEKT 10 TeMe «Bupl gedexroB Tepmudeckoir 00padoTKm» 6
Camocmosmenvras paboma IToaroroBuThCsA K MUCHMEHHOMY KOHTPOJIO 6
Pa3znen 8 IIBeTHBIEe MeTAJLIBI 13
U CILIABBI
Tema 8.1 Menp u criiaBel Ha Menp u ee crinaBbl. CBoiicTBa Menu. BiusHue npumeceid Ha cBoiicTBa Meau. CIJIaBbl HA OCHOBE 1 1
€€ OCHOBE. meau. Jlatynu. JluarpamMma cocTOsIHUS Meb-UMHK. [[pOMBIIIIEHHBIE MAapKH JIATYHEH,
Jlatynu. TepMo0OpaboTka U npuMenenne. CrnenuanbHele JaTyHun Mapkupoka satyned o I'OCT.
Tema 8.2 bponssl. MeaHo- Bpon3el. OnoBsHKUCTHIE, 2IIOMHUHKEBBIE, OEpUIITEBbIE OPOH3BI, UX CTPYKTYpPa U CBOICTBA. 1 1

HUKCEIICBBIC CIIJIaBbI.

[Tpunmmne! Tepmudeckoil 00padotku. [IpompliieHHbIe MapKU U TPUMEHEHHE OPOH3, MapKUPOBKa
6pon3 o 'OCT. Bausiaue dochopa, cBUHIIA, HUKENS, IIMHKA, aJIIOMUHUS, KDEMHUS Ha CBOICTBa
Opon3. MenHonukenessle criasel. Kitaccudukanus, mapkuposka no ['OCT, obnacts ux
MIPUMEHEHUS.
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Tema 8.3 AnoMuHHI 1 ANFOMHUHMIA 1 ero cruiaBbl. CBOMCTBA, MPOMBIIIICHHBIE MAPKU M IPUMEHEHUe amroMuHus CIIaBbl Ha 1 1
CIJIaBBI Ha €r0 OCHOBE ocHoBe amoMuHusL. Jled opmupyemble, yipodHseMble H HE YIPOUHSIEMbIE TEPMUYECKOM

o0pabotkoii. Tepmuueckas 00pabOTKa aTIOMUHHUEBBIX CIUTABOB (3aKajka M CTapeHUE).

MapkupoBka, 00JIaCTH TPUMEHEHUSI.
Tema 8.4 JluTeiinbie Jlureiinpie amoMuHUEBbIe ciiaBbl. CruaBel ¢ KpeMHHEM .MoauduupoBaHHe CHITYMHHOB. 1 1
QIIOMUHHEBBIC CIIJIABBI. CBoiicTBa 1 00JIACTH TPUMEHEHMSI aJJIOMUHUEBBIX CIIAaBOB. JKapomnpovHble alFOMUHUEBBIE CTITIABBI
YUreHne MapKUPOBKH CILIaBOB
QTIOMUHHSL.
Tema 8.5 LIuHK, 0JI0BO, CaolicTBa 1 001aCTh IPUMEHEHHUS [IMHKA U €ro ciuiaBoB. OJIoBO U cBUHEL. [10AMMITHUKOBBIC 1 1
CBHUHEI M UX CIIABBI CIIaBBI ¥ TPEOOBAHHMS, TIPENbsIBIIsieMble K HUM. CTPYKTypa M CBOMCTBA MOIIUITHAKOBEBIX CILIABOB.

[Tpunou. CpoiicTBa 1 06JaCTh IPUMEHEHHS! IPUTIOEB.
Camocmosmenvras paboma CocraBuTh npe3eHTalunio Ha TeMy: «[IpruMeHeHne MeHbBIX CIUIaBOB B IIPOMBIIICHHOCTH 4
CamocmoamenvHas paboma CocraBuTh npe3eHTaInIo Ha TeMy: «[IprMeHeHne aTtOMIUHNEBBIX CILIABOB B MIPOMBIIIUIEHHOCTHY 4
JlaGopaTopHbie paGoThI 30
Jlabopamopnas paboma Nel HccnenoBanne Makpo ¥ MUKPOCTPYKTYPBI METAIIJIOB U CILIABOB 2
Jlabopamopnas paboma No2 OmpenencHre TBEPIOCTH 110 bpuHEITIO 2
Jlabopamopnas paboma No3 OmpenerncHue TBEpIOCTH 1O PokBemty 2
Jlabopamopnas paboma Nod 3akaika cranu 2
Jlabopamopnas paboma Ne5 MukpoaHanu3 JaTyH! U OPOH3BI 2
CamocmosamenvHas paboma OdopmMuTh OTUETHI 110 Ta0OPaTOPHBIM paboTaM 16
CamocmoamenvHas paboma [TomroroBuThCs K SK3aMEHy 4
Bcero 186

Jlnist XapaKkTEepUCTHKH YPOBHS OCBOCHUS ydeOHOTO MaTepualia UCIOJIb3YIOTCS ClIeIyIolIe 0003HaueHUs:

1. — o3HakoMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpoaYKTUBHBIN (BBITIOJIHEHUE IEATEILHOCTH 110 00pa3Iy, HHCTPYKIMH WM MOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSITENILHOE BBIIIOJHEHHE AEATEIILHOCTH, pellieHNe MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIMA YUEBHOM JUCHUILIUHBI
OII .04. MATEPUAJIOBEJIEHHUE

3.1. Tpe6oBaHusl K MUHUMAJbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecrevYeHn 0
Peanuzanuss yueOHOM AMcUMIUIMHBI TpeOyeT Haiuuyus y4deOHOH JiabopaTopuu
«MarepuanoBeaCHUS.

O6opynoBanue yaeOHOM T1ab0paTOpUH:

- OCaI0OYHBIE MECTA 10 KOJIMYECTBY 00yJaIONTUXCS;

- pabodee MeCTO IMPero1aBaTels;

- 00pa3siibl YriIepoaAUCTON CTajH;

- MakponuMQbI JETHPOBAHHBIX CTAJEH ;

- 00pa3ibl 4YyTYHOB;

- o0Opa3siibl heppocCIIaBoB;

- cepus IUTAKaTOB 10 MAaTEPHUATIOBEACHUIO ;

- anekTpodunmpoBaHHas Auarpamma «Kene3o-eMeHTUuT» ;

- KOMIUIEKT KOJIOrpaMM 1o Kypcy Marepuanosenenue i rpadonpoextopa «OPUOH —
2000S» mo pazzaenawm,

- MaKeThI KPUCTAUTHICCKUX PEIIETOK;

- 3JIEKTPOHHBIN yueOHO-METOINYEeCKUI KOMILIEKC «MarepuaioBeIeHIe»,

- BEChl aHAJIMTUYECKHUE;

- mukpockon PB-1,;

-mukpockorn PB-23 ;

-nneub «CKoI» ;

-MUKPOMETD ;

-Medb MydenbHas ;

-nipubop «Poksemn ;

-npubop «bpunennpy ;

-Ha0OPBI MUKPOIUIU(OB YrIIepOIUCTHIX U JIETUPOBAHHBIX CTaJICH;

- Ha0OPbI MUKPOILITN(OB [IBETHBIX METAJLIOB;

- ITM(OBATBHBINA CTAHOK;

- 00pe3HOH CTaHOK;

- pa3pbIBHAsI MalIHA.

TexHuueckue cpeacTBa 0Oy4eHUs:
-KOMIIBIOTEP C JIMIIEH3UOHHBIM [TPOTPAMMHBIM 00ECIICUCHUEM U MYJIbTHMEANATIPOCKTOP;
- rpadonpoexrop «OPUOH — 2000S»

3.2. UudgopmanuonHoe odecneyeHne 00y4eHust

Ilepeyenn peKOMeHIyeMbIX Y4eOHBIX HU3/aHUM, HNurepHer-pecypcos,
AONOJIHUTEIbHOH JINTEPATYPbI

OcCHOBHBIC HCTOYHHMKH

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

2. Connues 10.I1. Matepuanosenenne-M: Akanemust,2006.

3. Vibsauuna,M1.FO. MarepuanoBenenue B cxeMax-koHcnekTax: yueOH. Ilocod.:
Y.1.u Y.2.-3-e u3a.-M.: MI'I1VY,2006.
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4. ®eruco  ILIL, Kapman M. m n.p. MarepuamoBeileHHE U TEXHOJOTHUSA
MeTauioB. - M.: Bricias mkosma, 2000.
o. OxuHa E.B. Meraimnoseaenue. M.: - Meramyprus, 2000.

JlonoiHUTeIbHBbIE HCTOYHUKH!

1 Temnep FO.A., Paxmraar A.I'. Marepuanosenenue, M.:Metamutyprus, 1984

2. Jlaxtua FO.M. OcHoBbl MeTauioBeieHus. - M.: Metamuryprus, 1988

3. Jlaxtun FO.M., JIeontreBa B.I1. Marepuanosenenue- M.: Mamuroctpoerue, 1990

4. Jlaxmue H.II. DHiuknoneanueckuit ciioBapp no Meraurypruu. - M.: MHTEpMer
nHxUHUPUHT, 2002 (1 Tom)

5. Jlakmmes H.I1. DHumknonenuyeckuii cioBaph mo Meramrypruu. - M.: MuTepmer
uHxuHUPUHT, 2000 (2 ToMm)

6. Mosoepr P.K. MarepuanoBenenue - M.: Beicrras nikona, 1991

7. Camoxouxuit A.W., Kynasckuit M.H. Metannosenenue. — M.: Merammyprus, 1990

8. MeramnoBenenne u repmudeckas oopadorka cramm u yyryna:Crps. Uzn. B 3-x T.: T.
1.Metonas! ucnipiTanuii U uccienoBanuii.-M.: Matepmer Unxxenepunr,2004.

9. MeramoBeneHne u TepMuueckas o0padoTka cramu u uyryna:Crps. U3a. B 3-x T.: T.
2. Crpoenune cramu u uyryHa.-M.:MaTepmer Umxenepunr,2005.

10. Camoxonkuit  A.M., Kymssckmit M.H. JlaGopatopHbsle  paboOThl IO
MaTepHaJOBEACHUIO U TEpMUUECKO 00paboTke MeTainioB. - M.: Mammnocrpoenue, 1981

11. Copokurn B.I. m np. Mapounuk crameii u crutaBoB. MammHocTpoenue, 1989
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5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM
JANCIUIIJIMHBI OII .04. MATEPUAJIOBEJIEHUE

KoHTposib 1 oneHka pe3ynbTaToB OCBOCHMS yYEOHON IUCLMIUIMHBI OCYLIECTBIISIETCS
MperoiaBaTesieM B IpoIlecce IMPOBEACHUS MPAKTUYECKUX 3aHATHH M J1aOOpaTOpHBIX pador,

TCCTUPOBAHUA, a4 TAKKC BBIIIOJIHCHUA 06yqa}01111/1M1/1cs1 HHIUBUAYAJIbHBIX 3a1{aH1/11?1, IMIPOCKTOB,

HUCCIIEOBaHUM.
Pe3ysibTaTthl DJieMeHTHI (P OPMHUPYEMBIX KOMIIETEH Mt
@DopMBbI U METOABI KOHTPOJISI H
00yuyeHusi(0CBOEHHbIE
OIleHKH Pe3yJIbTATOB
yMeHHsl, YCBOEHHbIE
o0yueHus

3HAHMSA)
Ymersb:
pacro3HaBarth 1 Bxo/1HOI KOHTPOJIb OK1,0K2
Ki1accu(pUIUPOBaTH Texymmii KOHTPOJIb:

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

nabopartopHasi paboTa

OK4,0K6,0K8,11K1.4,ITK2.3,
I1K3.1,I1K3.3,11K4.1, TIK5.3, T1K5 4,
I1IK5.5

TCCTOBBIC 3aJaHUA

OK1,0K2,0K5,TTK3.6,[TK3.2,ITK4.3,ITK4.4

MUCBMEHHBI OIpocC

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

YCTHBIH 0IPOC

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

pakTH4eckas padora

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

KOHTPOJIbHAs paboTa

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

caMoCTosATeNbHas pabora

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

BHEAyIUTOPHAS
caMoCTosITenbHas paboTa

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

MIPOMEXYTOYHBIN 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

OITPEIEIIATH 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

YCTHBIN 0IPOC

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

9KCIIPECC OIpPOC

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

IpakTu4eckas 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,ITK1.1,ITK1.7,ITK3.8,

BHEAyUTOPHAs
caMOCTOATENbHAs paboTa

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

MPOMEXYTOYHBIN KOHTPOJIb
(mud. 3auer)

OKS5,11K3.1,11K4.2,I1K1.5,ITK4.5

MPOMEXYTOYHBIN KOHTPOJIb
(3K3aMeH)

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

BBIOMPATh MaTepUaIbl
JUISL KOHCTPYKLMA 1O UX
Ha3HAYCHUIO U
YCIIOBHSM
9KCIUTyaTalu

Tekymuii KOHTPOJIb:

nabopaTtopHas paboTa

OK4,0K6,0K8,11K1.4,I1K2.3,
I1K3.1,ITK3.3,I1K4.1, TIK5.3, T1IK5 4,
I1K5.5

MHUCbMEHHBIA OIpPOC

OK1,0K8,I1K1.3,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

MPpaKTUYCCKaA pa60Ta

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

OK6,0K8,ITK1.1,I1K1.7,I1K3.8,

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 KOHTPOJIb:
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
caMocCTosITenbHas paboTa
3uarh :
3aKOHOMEPHOCTH Tekymuii KOHTPOJIb:
TIPOIIECCOB nmabopaTtopHas paboTa OK4,0K6,0K8,I1K1.4,I1K2.3,
KPUCTAJLTH3AAH 1 T1K3.1,11K3.3,11K4.1, 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,

BHeayIUTOpHAsI
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, IIKS5.3, TIK5 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
MAaTepHaoB UL KX
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,T1TK2.2,11K4.1

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:

nabopatopHas padora

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

MIPOMEKYTOYHBIH KOHTPOJIb
(3K3aMeH)

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 3aJaHU

OK1,0K2,0K5,TTK3.6,[TK3.2,ITK4.3,ITK4.4

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

IIPOMEXYTOYHBIA 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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