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COAEPXXAHUE

OBILIASI XAPAKTEPUCTHUKA PABOYEM ITPOI' PAMMBI YUEEHOM JUCLUATIMHEI
CTPYKTYPA U COOEPXXAHUE YUEBHOM JUCLIUITJIMHBI
YCJIOBUS PEAJIM3ALIMY YUYEBHOU JUCLIUITIINHBI

KOHTPOJIb 1 OLIEHKA PE3YJIbLTATOB OCBOEHUS YUEBHOM JIUCIIATIJINHEI



OBIIIASI XAPAKTEPMCTUKA PABOYE [TPOI'PAMMBI
YYEBHOU JUCLIUIIIMHBI«OIT 02. MartepuanoBeneHue»

1.1. MecTo IUCIUILINHBI B CTPYKTYPE OCHOBHOI 00pa30oBaTeNbHOM MPOrPaMMBL:

YuebHas pucHuIuimHa «MaTepuaaoBeIeHHE» SBIISETCS 00sI3aTeIbHOM YacThio 00pa30BaTEIIbHOMN
nporpammbl OOII-IT B cootBerctBrm ¢ @I'OC CIIO mo crernumansaoctr 22.02.08 Mertamtyprudeckoe

MIPOU3BOJICTBO (TI0 BHIaM IIPOU3BOJICTBA).

Oco0o¢ 3HaUCHKE TUCIUILTHHA UMeeT pu GopmupoBanuu u pazsutuu: OK1, OK2, OK3, OK4, OKS5, OK6,
OK7, OK8, OKO9, I1K2.1, I1K2.2, I1K2.3, [IK2.4, [1K4.1, I1K4.2.

1.2. llens u nnaHupyeMble pe3yIbTaThl OCBOSHHS AUCLIUIUIMHEIL:

B cootBercTBum ¢ ®I'OC CIIO mno criermanbaoctr 22.02.05 «O6paboTKa METaIoB

JTaBJICHUEM)
B PE3yJIbTaTe OCBOCHUS YU€OHOUM JUCLHUILTUHBI 00yUYaroIuecs JOKHBI YMETh:

VY1 - pacno3HaBaTh U KJIacCU(PHUUNPOBATh KOHCTPYKLIMOHHBIE U CHIPHEBBIE MATEPUAIIBI IO

BHEIIHEMY BUJY, IPOUCXOKAEHUIO, CBOMCTBaM;

VY2 - onpenenars BUIbI KOHCTPYKIIMOHHBIX MaTE€PUAJIOB;

V3 - BBIOUpaTh MaTepUaIThl I KOHCTPYKITUH 110 MX HA3HAUYEHUIO M YCIOBUSAM 3KCILTyaTauu; Y4 -
MPOBOJMTH MCCIEOBAHUS U HCIIBITAHUS MaTEpPHAIOB. B PE3YJIbTATE OCBOCHUS YUEOHOM JUCLUIUINHBI

00yJaromuiics JOKEeH 3HATh:

31 - 3aKOHOMEPHOCTH IMPOIIECCOB KPUCTAIUTU3ALNH U CTPYKTYpOOOpa30BaHKsl METAJIOB U CILJIABOB,

OCHOBBI UX TePMOOOPAOOTKH, CIIOCOOBI 3aLIUTHI METAJIOB OT KOPPO3HH;

32 - knaccu(UKAIMIO U CTIOCOOBI MOTYYEHUS! KOMIO3UITHOHHBIX MaTEPHANIOB;

33 - mpuHIHMITB BBIOOpA KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIS IPUMEHEHUSI B TIPOU3BO/ICTBE;
34 - crpoeHue M CBOWCTBA METAIOB, METO/IbI UX MCCIICIOBAHMS;

35 - kiaccuuKaIKi0 MaTEpUAIOB, META/UIOB M CIIABOB, MX 00J1aCTH IPUMEHEHHMS.

B paMKax ImporpamMmabl yqe6H0171 JUCHUILIINHBI 06y‘laIOI]_[I/IMI/IC$[ OCBAMBAIOTCs YMCHUA Y 3HAHUA:
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OK 01  Bri6upats criocoGsr YMmeHus:
pelIeHus 3a1a4 Y0010l pacmosmaBate 3amauy w/mwmm  mpobiemMy B
mpodeccnoHanbHON MpogecCHOHANTEHOM H/HIIH COLMAIbHOM KOHTEKCTE
NesITeNbHOCTH
[IPUMECHUTCIIEHO Y001.02  lapanmsuposars 3amaqy W/niam  mpobiemMy U
K pasINIHbIM BBIJICISATH €€ COCTABHBIE YACTU
KOHTEKCTaM Vo0 01.03 |onpemensiTe 3TAlbl PENICHUS 3aJa4l
Y001.04  |gpisensate u 3ddexTHBHO HCKaTh HH(OPMALHMIO,
HEOOXOMUMYIO JUIA pPEUmIeHHs] 3aJadyd  W/WiIH
MPOOJIEMBI
Y0 01.05 |cocTaBisiTh MJIaH ACHCTBUS
Vo0 01.06 |onpenensaTth HEOOXOAUMBIE PECYPCHI
Y001.07  |gagerr akTyaqbHBIMM MeTOZaMH paGOTHI B
mpoecCHOHATPHON M CMEXHBIX chepax
Vo0 01.08 |peann30BEIBaTh COCTABJICHHBIN IJIaH
Y001.09 lonenmBate pesymbTaT W OCHEICTBHS —CBOHX
MEeUCTBHHA  (CAaMOCTOSATENBPHO WM C  ITOMOIIBIO
HAaCTAaBHHKA)
3HaHus:
3001.01  |akryansHbli mpoQeccHOHANBHBI U CONMATBHBIH
KOHTEKCT, B KOTOPOM TMPHUXOAHUTCSA paboTath H
PKUTh
3001.02  |ocHOBHBIE HCTOUHMKH HH(POPMALIMH U PECYPCHI T
peleHns 3ajad ¥ npodiieM B MpodecCHOHATBHOM
/WY COLMAJILHOM KOHTEKCTE
3001.03  |anropurmsr BBITIOJTHCHUS pabot B
Mpo(heCcCHOHAIBHON M CMEXKHBIX 00J1aCTIX
3001.04  \eTomsr paGoTh B pod)ecCHOHANBHOI i CMEXHBIX]
chepax
30 01.05  |cTpyKTypy IUIaHa JIJisl peLIeHus 3a1a4
3001.06  |nopsmox omeHKH pe3yIbTATOB pemieHWs 3aaad
npoeCCHOHATILHOM IEITEbHOCTH
OK 02 cnons3oBars YMeHus:
COBpPEMEHHBIE CPE/ICTBA Yo 02.01
[MOWCKa, aHAIN3a U OTIpeJIeNATh 3aJ1a4H JIJIsl TOUCKa HHopMaIuu
MHTEPIIPETALNU Y0 02.02  |onpenensts HE00X0TNMEIE HUCTOYHUKH
nH(pOpMAIUH, U undopmaruu
MH(OPMAITMOHHBIC Yo 02.03
TCXHOJIOTMH 1A [JJAHUPOBATh IPOLECC ITOMCKA; CTPYKTYpPHUPOBATh
BEBITIOJTHEHUS 33]1a4 [10JIy4aeMyI0 HH(POPMAIHIO
1podeccHoHaIbHON Y0 02.04 BBEIZICNIATh ~HanOoJjiee 3HAYMMOE B IIEPEUHE
NesITeTbHOCTH MHpOpMALH
Yo 02.05

OLICHNBATH MPAKTUYCCKYHO 3HAYUMOCTDH

PE3YJIbTATOB ITIOMCKA




Vo 02.06

O(l)OpMHSITL pe3yJbTaThl I[MOUCKA, [MPUMCHITH
CpcacTBa I/IH(l)OpMaI_II/IOHHI:IX TEXHOJIOTHI JJIsA
PCHICHU HpO(beCCI/IOHaIILHI)IX 3agaq

Y0 02.07  lucrons3oBats COBpEMEHHOE pOrpaMMHOE
obecrieueHne
Yo 02.08
MCTIOJIb30BaTh Pa3IMYHbIC HUPPOBBIE CPEACTBA I
petenns npodeccHoHATBHBIX 33134
3HaHua:
3002.01  |somenknmarypa MH(GOPMALMOHHBIX HCTOYHHKOB,
MTPUMEHSIEMBIX B poeccnoHaabHON
TIeSTeIbHOCTH
30 02.02  |mpueMbl CTPYKTYPHPOBaHUS HHPOPMAIUN
30 02.03 ¢opmatr  odopmieHHS ~ pe3yNbTaTOB  IOWCKA
WH(POpMAITUN,  COBPEMEHHBIE  CpEeNCcTBA W
ycTpoiicTBa WH(GOPMaTH3AIIH
3002.04  Inopsmok WX OpHMEHEHHS M IIPOTPAMMEHOC
oOecrieueHre B MpoeccHoHaIbHON NeATEIbHOCTH
B TOM 4YHCJIE€ C WCIOJb30BaHUEM HH(POBBIX
CpencTB
OK 03 [Mnanuposars u YMeHus:
[peann30BbIBATh Y0 03.01  lonpenensats akTyanbHOCTh HOPMATHBHOIPABOBOIA
coOCTBEHHOE TOKYMEHTAIH B npohecCHOHATBHON
podeccuoHanbHOe TIeSTEIIbHOCTH
1 JITTHOCTHOC Yo 03.02 MPUMEHSATH COBPEMCHHYIO Hay4YHYIO
PasBUTHC, MpohecCHOHATBHYIO TEPMUHOJIOTHIO
[IPCAIPUHUMATCIIBCKYIO Y003.03  lompenensate M BBICTpamBAaTH  TPAGKTOPHH
ACATCIIEHOCTD B Mpo¢eCcCHOHATEHOTO pazBUTHL 51
npodeccrnonanbHoii chepe, caM000pazoBaHus
MCIIONIb30BaTh 3HAHUA 110 Y0 03.04  |grigpmaTs JIOCTOMHCTBA u HEJOCTATKHU
(hMHAHCOBOIT TPaMOTHOCTH B KOMMEpUECKoil Hen
Pa3TMIHBIX KUSHCHHBIX Y003.05  |npesentoBaTh HueH OTKPHITHS COOCTBEHHOTO JIENa
CUTYyalsix B NPO(ECCHOHANBHON JIEITENBHOCTH; O()OPMIIATH)
OM3HEC-TIIaH
Y003.06  |paccunteiBaTh pasMepsl BEILIAT IO TPOLEHTHBIM
CTaBKaM KpeJIUTOBAHMUSI
Y0 03.07  lonpenensts WHBECTUIIHOHHYIO
[PUBJIEKATEIbHOCTh KOMMEPUECKUX UEH B paMKax
po(heCCUOHATIBHOMN IeITENbHOCTH
Y0 03.08 |mpe3eHTOBaTH OM3HEC-HJICIO
Y0 03.09 |ompenensiTh MICTOYHUKU (PMHAHCUPOBAHUS
3HaHuA:
30 03.01 COJCpKAHUE aKTyaJlbHOW HOPMAaTHUBHOIIPABOBOK
TOKYMEHTaIH
3003.02  |coppemennas mHaydHas u  mpoQecCHOHaIbHAs
TEPMUHOJIOTUS
30 03.03
BO3MOXKHBIC ~ TPAaCKTOPUU  TPOQPECCHOHATHLHOTO
pa3BUTHUS B CaMOOOPa30BaHUs
30 03.04

OCHOBBI IIp C,HHpHHHMaTGHLCKOﬁ JACATCIIbHOCTH,

OCHOBBI (PMIHAHCOBOH




rPaMOTHOCTH

30 03.05 |opaBuma pa3pabOTKu OHM3HEC-TIIIAHOB
30 03.06  |mOpsIOK BHICTpAWBAHUS MPE3CHTALIUH
30 03.07  |kpenuTHBIC OAHKOBCKHE MPOAYKTHI
OK 04 3pdpexruBro YMenusi:
B3aMMO/ICHCTBOBATH Yo 04.01
paboTaTh B KOJJIGKTHBE U OpraHn30BHIBATH pabOTY KOJJIEKTHBA M KOMAaH/IbI
KOMaH/C Yo 04.02 B3aMOJCHCTBOBATE C KOJIJICTaMH, PYKOBOJICTBOM,,
KJIMEHTaMH B xoze npodeccuoHaIBHON
eSITEBHOCTH
3HaHus:
30 04.01  ncuxomormueckue OCHOBBI JeSITENbHOCTH]
KOJIJIGKTHBA,  IICHXOJIOTHYECKHE  OCOOEHHOCTH
JIMYHOCTH
30 04.02  |oCHOBBI ITPOCKTHOMU JEATEIbHOCTH
OK 05 |Ocymectrnsts yeTHyIO 1 Ymenus:
[TUCHMEHHYIO Vo0 05.01
KOMMYHMKAIMIO Ha rPaMOTHO W3JIaraTb CBOM MBICIH U OGOPMIISITH
rOCyIapCTBCHHOM SI3bIKC TOKYMEHTBI 10 NpOo(ecCHOHATBHON TeMaTHKe Ha
Poccuiickoit Oeneparyu ¢ rOCyIapCTBEHHOM SA3BIKE, HPOSIBIISITH
y4€TOM 0COOEHHOCTEH TOJICPAHTHOCTH B paboueM KOJIJIEKTHBE
COLMAITBHOTO U 3HAHUS:
KyIbTypHOTO KoHTekeTa 130 05.01  |ocoGennoctn  commamsHOro M KyIbTYpHOTO
KOHTEKCTAa,
3005.02  |npaBmma ohopMICHHS TOKYMEHTOB M MOCTPOCHHS
YCTHBIX COOOIIEHU
OK 06 YMeHus:
Vo 06.01
OMUCBHIBATH 3HAYMMOCTb CBOEH CHEIMANTBHOCTH
[IposiBiATE Y006.02  npumenaTh craHmapThl  AHTHKOPPYIILMOHHOTO)
rpaXJaHCKOIIATPHOTUYECKY MOBEJICHHUSI
[0 TIO3HIIHIO, 3Hanusa:
JICMOHCTPHUPOBATH 30 06.01 CYIIHOCTB I'PakIaHCKO-ITATPHOTHYECKOM ITO3ULINHY,
O0CO3HAHHOC IIOBEJACHUE Ha 00111e4eNI0BeYeCKUX IEHHOCTEH
OCHOBE TPaJMIIMOHHBIX 3006.02  BpaunmocTs MPOdeECcCHOHATBHOM NEsTETHHOCTH 0|
00I1IeYeTIOBEYeCKUX CIEMaTbHOCTH
LEHHOCTEH, B ToM uncie ¢ 30 06.03  |crapmaprel aHTMKOPPYNIMOHHOTO MOBEJCHHSA U
y4€TOM I'apMOHHU3ALHH [IOCJIE/ICTBUS €0 HapYyIIEHUs
MEKHAILIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOLICHUH, IPUMEHSTh
CTaHIApTHI
AQHTUKOPPYILIXOHHOTO
[OBEJICHNUS
OK 07 CopelicTBOBaThH YMeHus:
COXPaHEHHUIO OKpY>Karomen Y0 07.01
Ccpebl, Cc00JTI0TaTh HOPMBI DKOJIOTHIECKON 0€3011aCHOCTH;
pecypcocOepekeH IO, Y0 07.02

IIPUMCHATH 3HAHUA 00
M3MCHCHHUHU KJIMMarTa,

TTPUHIIATIIBI

OTIpeJIeNIATh HANPABJICHUSI PecypcocOepeKeHus B
pamMkax TpodeccHOHATBFHON JNEATENFHOCTH 10

CIEIMANTBHOCTH, OCYIIECTBIISITE PaboTy C




OCPEIKITUBOTO CO0ITI0 ICHUEM TIPUHITUTIOBR OepexITNBOTO
[IPOM3BOICTBA, MPOM3BOJICTBA
H(hPeKTUBHO Y0 07.03
JICHCTBOBATH B OpraHn30BBIBATH mpohecCHOHANBHYIO
UPE3BBHIYANHBIX NesATENIbHOCTh C y4YeTOM 3HaHWid 00 W3MEHEHUH
CUTYyallUAX KJINMATHYCCKHUX yCJIOBI/IfI peruoHa
3HaHusa:
3007.01  |npamma skomormueckoil  6e30mACHOCTH  IIpH
BeJIeHIH MTPO(EeCCHOHATBHON NEeSTENHHOCTH
3007.02  locmoBHEIE ~ pecypchl,  3aiCHCTBOBAHHbIC B
MpohecCHOHATBHON NEATENbHOCTH
30 07.03  |mytm obecrieueHHs pecypcocOepeKeHIs
30 07.04  |mpuHIMIEI OEpEKIUBOTO MPOU3BOACTBA
3007.05  locroBHEIE HaIpaBIIeHUS W3MEHEHUS]
KJIMMAaTHUYECKUX YCIIOBHUI pernoHa
OK 08 [Mcrons30BaTh cpencTa YMeHus:
usmueckoii kynprypst must (YO 08.01  lycronpzoate  duskymeTypHOO3IOpOBHTENBHYIO
COXPAHCHUS U YKPCTLICHHUSI NEATENIbHOCTh  JUISi  YKPEIUIEHUS  3/I0pOBBS,
3I0POBb: B IIPOLIECCE TOCTIKEHHS KU3HEHHBIX U MPOQECCHOHATBHBIX
podeccnoHaTbHON nenei
e TeTbHOCTH U Yo 08.02
MOAACP)KaHNA IIPHUMCHSITH PalliOHAJIbHBIC IIPHUECMBbI IBUTaTCIIbHBIX|
HEOOXOIUMOTO yPOBHS ¢GyHKUIMH B TpodecCHOHANBHON IS TENLHOCTH
(husmaeckoit Y0 08.03  Inonp3oBatses CpeacTBaMH npOGUIAKTHKH
[IOITOTOBJIEHHOCTH MepeHAIPsDKEHUS, XapaKTePHBIMU 71l TaHHOW _|
CHeIalbHOCTH
3HaHus:
30 08.01  |honp dusmuecKoil KyIbTYpHI B OOIIEKYIBTYPHOM,
Mpo(heCCHOHATPHOM ¥ COIMANbHOM Pa3BUTHH
JelIoBeKa
30 08.02  |0CHOBBI 3/T0OPOBOTO 00pa3a KUZHU
3008.03  |ycroBust mpodeccHOHANBHON EATENBHOCTH 1
30HBI pHCKa  (PU3UYECKOTO  370POBBSI LIS
CIIEIMATEHOCTH
30 08.04  |cpencTBa nMpodMIAKTHKH IIePEHANPSHKEHUS
OK 09 [MMonw3oBarscs YMmeHus:
npogeccHoHaTBHOI Y0 09.01
JIOKyMEHTAIUEH Ha MOHUMATh OOINWH CMBICI YETKO MPOU3HECEHHBIX
rOCYJapCTBEHHOM U BEICKA3BIBAaHUA Ha W3BECTHBIC TEMBI
MHOCTPAHHOM SI3bIKax (mpodeccroHanbHbIe W OBITOBBIE), ITOHMUMATH
TEeKCTHl Ha 6a30Bble MPOECCHOHATIBHbIE TEMBI
Y¥009.02  yyacroBaTh B AManorax Ha 3HAKOMbIC 06
npodeCCHOHAIILHBIE TEMBI
¥009.03  |crpouts npocThie BhICKa3bIBaHMS O cebe U O CBOCH
po(heCCHOHAIBHOMN IeITENbHOCTH
Yo 09.04 KpaTKO 00OCHOBBIBATH U OOBSICHSTH CBOH JCHCTBUS
(TeKyIye 1 IIaHupyeMble)
Y009.05  |nycars MPOCTBIE  CBSI3HBIE  COOOIICHHS  HA
3HAKOMBIE WA HMHTEPECYIOIINe

pohecCuOHaIbHBIE TEMbI

3HAHHSA:




30 09.01

[paBMJia TIOCTPOEHHUS] TPOCTBIX M  CIOXHBIX]
[peII0KEeHU Ha TpodecCHOHATbHBIE TEMBI

30 09.02

OCHOBHEIE o0meynoTpeOuTeNbpHbIE TJ1aroJisl
(6p1TOBas M IPOheCCHOHATbHAS JIEKCHKA)

30 09.03

JIeEKCUYeCKUit MHUHHMYM, OTHOCSIIITUHACSA K
OTIMCAHUIO TIPEIMETOB, CPEACTB W TIPOIIECCOB
PO ECCHOHATLHON NeITeTLHOCTH

30 09.04

0COOCHHOCTH IPOU3HOIICHUS

30 09.05

paBUjla YTCHUA TCKCTOB HpO(l)eCCI/IOHaHBHOﬁ

HaITPaBJICHHOCTHU

4.2. IIpodeccroHaabHbIC KOMITIETCHIINH

BbInoJHATL pacyeThl NIAPAMETPOB TEXHOJOTHYECKUX NPOLECCOB 00PaG0TKH METAJLIOB JaBJCHUEM,
MMK2.1 padoThl 000PY10BAHUS, XAPAKTEPUCTHK HCXOAHBIX 3ar0TOBOK U METAJLUIONPOAYKIMH.
nK2.2 OcyuecTBITh MEPONPUSATHS 110 NOATOTOBKE 3ar0TOBOK K Ipoueccy 00padoTKH MeTALI0B JaBJICHHEM.

BecTu TexHoI0rHuecKuii npouecc 00padoTKH MeTANI0B AaBJIeHHEM B COOTBETCTBHH ¢ TPeOOBAHUSIMH
I1K2.3 HOPMATHBHOM, TEXHOJIOITHY€CKOH JOKYMEHTALUH.

KoHTpo/1MpOBATH M KOPPEKTHPOBATH TEKYIIME OTKJIOHEHHS OT 3aIaHHBIX BeJIMYHH IapaMeTpoOB 1
11K2.4 noka3areJeii TEXHOJIOTHYeCKHX NMPoLeccoB 00padoTKH METAJVIOB JaBJeHHEM.
11K4.1 OcyniecTBISAATh TEXHOJIOTHYeCKHe NMPolecchl NPOU3BOACTBA TPYO B INIAHOBOM H aBapHIiHOM peskHMax
I1K4.2 I[IpuMeHSITH TUNIOBbIE METOUKHU pacyeTa NapaMeTpPoB MPOU3BOACTBA TPYD

CTPYKTYPA U [TIPUMEPHOE COJEPXKAHUE YUEBHOU JUCHUTIIAHBI

OBBEM YUYEBHOUW JUCHUIIMHBI U BU/Ibl YYUEBHOW PABOTBI

Bun yaebHo paboTh O0BeM B yacax
O6beM 00pa3oBaTeNbHON MPOrpaMMbl Y4€OHOM JUCIIUTIITMHBI 94

B T.4. B JOpME MPAKTUIECKOH IMOATOTOBKA 50

B T. ..

TEOPEeTUYECKOE 00yUeHue )8
MPaKTUIECKUE U JTAOOPATOPHBIX 3aHTHUS (€CJIN MPELyCMOTPEHO) 50
CamocrosTenpHast paborta 4
[IpomesxyTouHast aTTecTauus B popme 9K3aMeHa




2.2. TeMaTU4eCKHIi TUTaH U copepkanue yueOnou mucrmminael OI1.02 MaTepuanoBeneHue

HamnmenoBane pasnenos 1 TeMCoJiepkatue YIeGHOro MaTepHaia, 1abopaTopHbie paboTI 1 npakTHueckue sanstus, (O0PeM  Kon IIK, OK Kon H/V/3
camocTosITeTbHast paboTa obydaromuxcs 4acoB
3 4 5
1 2
Paznen 1 Kpucramimueckoe cTpoeHne METaIIOB 4 OK 01. OK 02. OKRBo 01.01 30 01.02 3o
04. OK 05. 01.033001.043001.05
Tema 1.1 Crpoenue Brenenue Kpucraminueckas npupoaa MeTauioB. TUIBI KPUCTATUNIMYECKHUX PELIETOK, 2 Yo 01.01 Vo 01.02 Yo
KpHuCTaLIOB. [ledexTs METAJUIOB M X OCHOBHBIE XapaKTEepUCTUKH. OCOOCHHOCTH KPUCTAINTMIECKOTO 01.03 VYo 01.04 VYo
KPHCTAJUTMYECKOH PEIIETKH  [CTPOCHHS PealbHBIX MeTaIOB. CyITHOCTh M TEPMOJUHAMUYECKUE YCIOBHS TIpoIiecca 01.05
Yo 02.01 Yo 02.02 Yo
KpHuCcTaUTH3anuy. KpuBble oXJIaKAeHUs U HarpeBa MeTaIIOB, MPUHIIUIT UX
02.03 Yo 02.04
noctpoenusi. O0pazoBaHUe EHTPOB KPUCTAIUIM3ALUH U POCT KpUcTaiuioB. Oomiue
3aKOHOMEPHOCTH (Da30BBIX MPEBPALICHUI B YHCTHIX METaJIaX.
V005.01
2 3005.1- 3005.02

Tema 1.2 Ctpoenue
METaJUINYECKOTO CIUTKA

OCcOOEHHOCTH KHUIKOTO COCTOSHUA. | OMOTreHHO€e (CaMONpon3BOJILHOE) U
reTeporeHHoe (HecaMoIIpOM3BOJIbHOE) 00pa30BaHKE 3aPOIBIIIEBBIX IIEHTPOB
kpuctausanry. CreneHb nepeoxiaaxaeHus. GaxTopbl, BIMAIOLINE Ha pa3Mep U
(dopmy 3epHa. CTpoeHHE METAIUIMYECKOTO CIUTKA. JleHapuTHAs KpUCTaJUIU3aIusl.
JIukBauus. [lonyuenne MOHOKpUCTAIIIOB. AMOP(HOE COCTOSIHHE MaTepUaJIOB.
OcHOBHBIE J€(EKThI, BO3HUKAIOLINE IPU (OPMUPOBAHNH JTUTHIX CIIMTKOB U CIIOCOOBI

X yCTpaHEHHS

OK 01. OK 02. OK
04. OK 05. OK 07.
OK 08.

¥008.01-Y008.04

3008.1- 3008.04

Y007.01-Y007.03

3007.1- 3007.05

Pasgein 2

MeTo/1bl UCCEN0BAHUS MAaTEPUAIOB U UX CBOMCTB.

OK 01. OK 02.

30 01.01




Tema 2.1 MeToabl
MCCIIEIOBAHUS CTPYKTYPBI

MCTaJIJIOB U CILUIaABOB.

OCHOBHBIE METO/IbI UCCIIEIOBAHUS U KOHTPOJIS CTPYKTYPbI METAJJIOB H CILIaBOB.
Maxkpockonuaecknii aHau3. M3ydeHne cTpyKTyphl Ha U3J10Max U Makpouungax.
TexHoMOTHS M3TOTOBIICHUS MakponuiidoB. BelsBieHre MMKBauu cepsl U hocdopa.
OcHoBHBIE JTeeKTH MaKpOCTPYKTYphl. MUKpocKkonmuecknii aHamu3. TexHomorus
M3TOTOBJICHUS U TPABJICHUS MUKPOILTH(OB. MeTamtorpadhn4ecKiii MUKPOCKOII, €r0
ONITHYECKas CXeMa M KOHCTPYKIIHSI, ipaBuia paboTsl ¢ HUM. [loHATHE 00 AIIeKTPOHHOM
MUKpOcKonuu. HazHaueHue u yCTpOKWCTBO AIEKTPOHHOr0 MUKpockomna. [Tonstue o
pPEHTTeHOCTPYKTypHOM aHanmu3e. CymHOCTh (PH3MUECKUX METO/IOB HCCIEIOBAHUS U
KOHTPOJIS KAUeCTBa: TEPMUUECKOTO0, TUIATOMETPHUIECKOTO, METOAA PATHOAKTUBHBIX

M30TONOB, PEHTTC€HOBCKOH JE€EKTOCKOIUH.

OK 04. OK 06.

Tema 2.2 Mexanndeckue

IloHsTHE 0 MEXaHMYECKUX CBOMCTBAX METAJIOB M MEXaHUYECKUX MCITBITAHUSIX.

OK 01. OK 02. OK

30 01.02 30 01.03 3o
01.04 30 01.05

Vo 01.06 Yo 01.07 Yo
01.08 Yo 01.09 VYo
02.05 Yo 02.06

Yo 02.07

Yo 02.08

07. OK 08.
cBoiicTBa. MexaHndyecKue " M
CIIBITAHUS IIPH CTATUYCCKUX HArpy3Kax: Ha pacTshKeHUe, Ha TBEPIOCTh. MeToIuKa
HICIBITAHUS. p 3 Py . p ’ p Yo 01.01 Yo 01.02 Yo
[IPOBECHMS HCIILITAHUI, HCII0JIb3yeMbIe 00pa3Libl, XapaKTEPUCTUKU MX MEXaHUUSCKUX 1. 1.04
DKCIITYaTALHOHHbIE H p " ) Y p » Xap p 01.03 VYo 01.04 VYo
. cBOMCTB. J{narpamma pactspxeHus. McnpiTaHye mpu TMHAMAYECKHUX Harpy3Kax: Ha 01.05
TEXHOJOTHYECKHE CBOMCTBA .
yaapHbId U3ru0. MeToiuka NpoBeICHUS UCTIBITAHMSI, UCTIOIb3yEeMbIe 00pa3Iibl.
METAILIIOB M CILIABOB. ’
Ornpenenenne yIapHo# BSI3KOCTH. McibITaHre TTPH IIUKJIMYECKUX HArpy3Kax:
METOJIMKA €0 MPOBEICHUS, UCIIOJIb3yeMbIe 00pa3iibl. Y CTANIOCTh METAIIOB; (DaKTOPEI,
BrusIONKe Ha Hee. OTnpe/ieeHre SKCIUTYaTaIlMOHHBIX U TEXHOJIOTHIECKUX CBOMCTB
METAJJIOB M CILJIABOB.
[IpaxTrueckas pabora Kiraccudukariyss CBOHCTB METAJIOB U CIUIABOB.
CaMmocTosiTenbHas padoTra CocTaBUTh MPE3CHTALIMIO HA TeMY: «MeTOoIbl UCClleJOBaHUSI MAaTEPUAIOBY
Paznern 3 OCHOBBI TCOPHH CTPOCHHE CITJIAaBOB OK 01. OK 02. 30 01.01
OK 04. OK 07. 30 01.02
Tema 3.1 OcHOBHBIC [lonsiTue o crutaBe, KOMIoOHeHTe, (ase, cucteme. O0NIacTh NPUMEHEHHS 30 01.03




CBCICHHUA O CIUIaBax U METOJIBbI
X ITOJIYYCHHUS. Bunpl citaBoB

CILUTaBOB B Ka4eCTBE KOHCTPYKIIMOHHBIX MaTepuaioB. [loHATHE O TeTepOreHHbIX
CTPYKTypax (MeXaHHYeCKHX CMecsX). PacCTBOPUMOCTH KOMITOHEHTOB B TBEPAOM U
PKUIKOM COCTOSTHUH. [loHATHE 00 OrpaHNMYEeHHON M HEOTPaHUICHHON PAaCTBOPUMOCTH
KOMITOHEHTOB. X UMHUYECKOE B3aUMOJIEHICTBHE KOMIIOHEHTOB, THITHI XUMHUIECKAX
coequHeHnid. CBOCTBA Te€TePOTeHHBIX CTPYKTYP, TBEPABIX PACTBOPOB, XUMHUIECKUAX

COeIMHEHH.

Tema 3.2 Jlmarpammer
COCTOSTHUS

[lonstue o AuarpaMmMe COCTOSTHUA CIIJIaBOB IBYXKOMITIOHEHTHBIX CUCTEM; IIPUHIIUII UX

MOCTPOCHUA C YUCTOM TEPMHUUCCKOT'O aHaJIN3a UCXOAHBIX KOMITOHEHTOB.

OCHOBHBIE TUHUM JUarpaMM, UX onpeaencHue. JlnarpamMmma cOCTOSHUS CIIABOB,
00pa3yroIKX MEXaHUIECKUE CMECH U3 YUCThIX KOMIOHEHTOB. Da30oBbIe MpeBpaleHNs
B CIJIaBaX, ONpeAesiEMbIE 10 1uarpaMme ux coctosHusl. [lonsTre 06 3BTEKTHUECKOM
npeBpamenun. [IpuMeHenune mpapuia ¢a3 Npu U3yUYeHUH PEBPaICHUH B CIUIaBax 110
uarpaMMe UX COCTOsiHUSA. Jlnarpamma cOCTOSIHUS CIUIABOB ¢ HEOTPAaHUYECHHOM
[PaCTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPZOM COCTOSIHHH (C SBTEKTUYECKUM

[IPEBPAIIICHUEM ).

JlnarpaMMa cOCTOSIHHS CIUIaBOB, KOMITOHEHTHI KOTOPBIX UMEIOT aJNIOTPOITMYECKUE
npespateHus. [lonsTre 06 3BTeKTONIHOM NpeBpaleHny. TepMooOpaboTKa CIyIaBOB B

3ABUCUMOCTHU OT XapaKTepa MMPEBPAICHUN B HUX.

N

Tema 3.3 Csi3b Mexay
CTPOCHUEM, COCTaBOM U
cBoOMcTBaMu cIuiaBoB. [IpaBuio
(a3 mpu onpeaeneHUN

CTPYKTYpBI CILIABOB.

OnpeneneHne CTpyKTyphl CIJIaBa, OIIEHKA €r0 MEXaHHMYECKUX CBOWCTB M ONITUMAJIEHOM
TEXHOJIOTMH U3TOTOBJIEHNUS AeTanel u3 Hero. CBsA3b MEXly TUIIOM JHarpaMMbl 1
cBOWCTBaMu cIijiaBoB. I[IpaBuiio ¢a3 u ero mpuMeHeHue Mpyu U3yYeHNHU TuarpaMm
COCTOSIHMSI CIUIaBOB. BO3MOJKHBIE Cilydan paBHOBECHS ISl IBYXKOMIIOHEHTHBIX

CHUCTCM.

N

30 01.04

30 01.05

30 01. 06 30 02.01 30
02.02



[IpakTuueckas pabota

I[I/Ial"paMMI:I COCTOSHUSA }.IBOﬁHI:IX CIIJIaBOB

Pasnen 4

I[I/Ial"paMMa COCTOAHUA KCIIC30-YyTIIICPOa. XGHGSOyI‘J'ICpOI[I/ICTI)IC CIIJIaBBbI.

Tema 4.1 JImarpamma
COCTOSTHUSL:

«Kee3oreMeHTHT.

[locTpoeHne nuarpaMMBbl COCTOSIHHS CHCTEM <@KeJe30 - yraepom». OTKpeITre

Kputrueckux Touek xenesa J. K. UepHOBBIM, BKIA POCCUNCKUX YUEHBIX B

IMIOCTPOCHUE JUuarpaMmMbl COCTOSAHUA. Otnnuue cranel oT YYT'YHOB.

Tema 4.2 Knaccuduxarus
CTaJeil U YyT'yHOB 10
uarpaMme COCTOSHUS

(OKCJIC30 - HCMCHTHUT».

JIBe CUCTEMBI JKEJIEe30yTJIEPOIUCTHIX CIIJIABOB: <OKEJIE30 - IEMEHTHUTY,
«oKene30-rpaguT». JlnarpaMMa coCTOsIHHSA «oKele30- neMeHTuT. Knaccudukarus
CTaJiell U YyIyHOB IO AWArpaMMe COCTOSIHUS <OKEJIe30 - IEMEHTHUT». KOMIIOHEHTHI 1
(hazpl cuctembl. OCHOBHBIC JIMHUN M 00J1acTH quarpaMMbl. GazoBbie IpeBpallieHus B
CIIaBax, OIpeAeIsIieMbIe 10 TUarpaMMe COCTOSIHUS C IPUMEHEHHEM IpaBuiia ¢as.
JBTEKTHUUYECKOE M HBTEKTOMIHOE MPEBPAILEHHS B CTAIX U UyryHax. IlepBuunas u

BTOPUYHAS] KPUCTAIUIM3ALNH CTAJICH U YyTyHOB.

[IpakTiueckas padora

Omnpenenenue CTPYKTYphl CTallM U 4yTYHOB 110 Auarpamme (a30BOro paBHOBECHS

CITaBOB cUCTeMbI: «JKene3o ~-HDEMCHTHT.

OK 02. OK 07. OK
08.

30 02.03 30 02.04

3005.1- 3005.02

Y008.01-Y008.04

3008.1- 3008.04

Y007.01-Y007.03

3007.1- 3007.05

Pasnen 5

Knaccudukamnus cranei u 9yryHOB.

Tema 5.1 Cramnu.

Knaccudukanus crajiei.

[Tousitie 06 yrnepomucthbix ctaisix. Kiaccudukanus npuMeceit B crainsax. Brusaue
yriepoja u npuMeceid Ha cBoiicTBa craneil. Kitaccudukanus yriepoaucThiX cTajiei mo
crioco0y BBITUTABKH, CTENIEHH PACKUCIIEHUS, KaueCTBY, HA3HAUYEHUIO, 10 UX CTPYKTYpe
B PAaBHOBECHOM COCTOSIHMH. KOHCTPYKIIMOHHBIE YTIEPOIUCTHIE CTAIH OOBIKHOBEHHOTO
KadecTBa M KaUYECTBEHHBIE; 00IMe TEXHUYECKHE TPeOOBaHMsI K HUM. MapKHpoBKa
ctaneit mo 'OCT, ux xagecTtBo, 001acTh MpuMeHeHus. IHCTpyMeHTaIbHbIe

yraepoaucteie ctanu. Mapkuposka ctaneit o I'OCT, ux kagecTBo, 0071aCTh

IIPUMCHCHMH. HCI‘I/IpOBaHHBIe cranu. Bausane JICTUPYIOMIUX DJIEMCHTOB Ha

OK 01. OK 02. OK
09. OK 05.

30 09.01 30 09.02 3o
09.03 30 09.04 30 09.05
3005.01-3005.02

Y005.01




cBolicTBa ctanei. Kimaccudukarms JernpoBaHHbIX cTajeit, MmapkupoBka ux o ['OCT.
TexHomormyeckue TpebOBaHUs K KOHCTPYKIIMOHHBIM MaTepuanam. OCHOBBI

JICTUPOBAHNA KOHCTPYKIHMOHHBIX cTanei.

Tema 5.5 UyryHsl. Knaccudukarms ayryHoB. [loHsTre 0 TuarpaMme COCTOSTHHS «OKeTe30 - TpaduTy. 2

Knaccudukanus 4yryHoB. Y cnoBus noxydeHus rpadura B 4yryHax, pojib IPUMEcel B Ipouecce rpapuTu3ayy.
Brusiaue rpadura Ha cBoiicTBa uyryHoB. Kiaccudukarus ayryHoB o Gopme
rpadUTHBIX BKJIIOYEHUH U CTPYKTYpe MeTaUIndecKoil ocHOBBI. Cepble,
BEICOKOITPOYHBIE, KOBKHE UyTyHBI; MapkupoBka ux mo ['OCT, cBoiicTBa, 06macts
[IPUMEHEHUS, YCIOBUS MONyYeHHs. JlernpoBaHHbIE TyTyHBI.

[IpakTHueckas pabora Knaccudukaius crajiei 1 4yryHoB. 8

Paznen 6 MexaHH3MBI IaCTHUECKON TeopMaliny. )

Tema 6.1 ®opmupoBanue [macTuaHOCTE MeTaITa. MeXaHU3M YIIPYToH U IIaCTHIECKON /e opMaIiii METaJlIoB. 2

CTPYKTYpPHI 1ehOpMUpOBaHHBIX|I3MEHEHUS CTPYKTYpPhl 1 MEXaHUYECKHUX CBOMCTB METAJUIOB. SIBICHHE HAKJIETIA.

MeTayuIoB. SIBNieHre Hakiena. |[Bo3Bpar v pekpucTain3aiys HaKJIeHaHHOTO MeTaa.

Paznen 7 OCHOBBI TEOPUHU TEPMUIECKOM 00PaOOTKH METAJUIOB U CIIJIABOB 12 . OK 07. OK 08. Y008.01-Y008.04

2

Tema 7.1 Ilousatue o
TEPMUYECKOi 00paboTke
cru1aBoB. Buasl TepMuueckoi

00pabOTKN METaJLIOB.

Llesin TepMudeckoil 00pabOTKM METAIIOB U CIUIABOB. Buibl TepMudeckoi 00paboTKH
MeTayuI0B. BO3MOXXKHOCTH IPUMEHEHHS TEPMUUYECKOH 00pabOTKK METAIJIOB U CIUIABOB
B CBA3M C AMarpaMMoil cocrosiHus. [IpeBpartienusi, mpoTeKaroIye B CTPYKTYpe CTaIH
[P HarpeBe U OXJIaXIeHUH. MeXaHN3M OCHOBHBIX NPEBPALCHUI: MIEPIUTA B
AyCTEHUT, ayCTEHUTA B MEPJIUT NPU MEJUIEHHOM OXJIaXKICHUH. 3aKOHOMEPHOCTH
npespauieHusd. [Ipomexxyrounoe npespaienue. [IpeBpaiienue aycteHura B
MapTEHCUT NP BBICOKUX CKOPOCTSX OXJIaxAeHus. [IpeBpalieHrie MapTeHCUTa B

[IEpJInT.

3008.1- 3008.04

Y007.01-Y007.03

3007.1- 3007.05




Tema 7.2 Omxur cranu. Bumsl

OTXKHUTa.

OCHOBHBIC OTIEPAITN TEPMUICCKOI 00pabOTKH 1 UX 1eiu. OTXKUT CTa BB 0OTKUTA)
(HI3KOTEMITepaTyPHBIHA, TIOTHBIN, HEMTOIHBINA, H30TEPMHUYECKUI OTKHT) U TEXHOJIOTHU
X BBITIOJTHEHMS. BIusHIe pa3nuyHbIX BUIOB OT/KATA HAa CBOWCTBA CTAJTH.

Hopmanm3anusicranu. CTpyKTypa ¥ CBOHCTBA CTaIH MOCIIE HOPMaJTH3aIHH.

N

Tema 7.3 3akanka CTayd. 3akanka cranmu. BeiOop TemmepaTypsl HarpeBa Ui JOOBTEKTOUTHBIX H 2
3aKano4yHbIe CPEbl. 3a9BTEKTOMIHBIX CTajeil. 3aKaro4Hble Cpenibl. 3aKaTUBaeMOCTh CTAJIH.
[IpokanuBaeMOCTb CTaldK U (PAKTOPHI, HA HEE BIMAIOLINE.3aKATOUHbIEC HAIPSKCHHUS.
Crioco0bI 3aKkanky. 3akajika cTajl ¢ MHAYKIIMOHHOTO HarpeBa. OCOOCHHOCTH 3aKalIKH
JIETUPOBAHHBIX CTaJeil.
2

Tema 7.4 Otnyck ctanu. Buasl

OTITyCKa.

OTHyCK ctanu. Buabl n Ha3HaYCHUS HHU3KOI'0, CPEAHETO U BBICOKOI'O OTITYCKa. Bausaue

TeMIIEpaTyphl OTIYCKa HA CBOMCTBA CTANIU. YIIYULIECHUE CTAJIH.

Tema 7.5 OcobeHHOCTH OcoOeHHOCTH TepMIdecKoi 00paboTKu uyryHa. OTKUT TSI CHATHUS OCTATOYHBIX 2
TEPMUYECKON 00paboTKH HanpspkeHuil. OTXKUT A7 CMSATYeHUs YyryHa. 3aKalika ¥ OTITyCK YyTyHa.
qyryHa.

2

Tema 7.6 ®u3ndecKkre OCHOBEI
XIMHKOTEPMHUYECKOM
00paboTku. Buer
XIUMHKOTEPMHYECKOM

00paboTKH.

du3nyeckre OCHOBBI XMMUKO-TEPMUYECKOH 00paboTKH. CBSA3b MEXIY AUArpaMMon
COCTOSIHUS U CTPYKTYpoi nuddy3nonHoro cinos. Koaddunment muddy3un n
(baxTopHl, BIAMSIOIINE Ha ee BeMMuuHy. Llementanus cranu. TBepaas u razoBas
remMeHTarys. Beioop cranu. TeXHOIOrHs BBIOIHEHNS IEMEHTALNH. X AMUYECKUe
peakiuu B ra3oBoi cpeze. Tepmudeckas 00padOoTKa IIEMEHTOBAHHBIX MU3/IENHUIL.
CTpyKTypa 1 CBOMCTBA LIEMEHTOBAHHBIXI€TaJlell MalliiH. A30THPOBAHUE CTAJIH.
Bri6op cranu. [IpensapurensHas Tepmuueckas 00padoTka. TexHomorus npouecca
azoTupoBanus. CTPyKTypa v CBOMCTBA a30THPOBaHHBIX u31enuil. Hurponementanus u

LHHUAaHUPOBAHUC.

[IpakTiueckas padora

Onpe/erieHye TeMIIEpaTypbl HarpeBa | BH1a TEPMOOOPabOTKH B

11K 6.1

30 09.01
30 09.02 30 09.03 30
09.04 30 09.05

¥6.1.01




3aBUCUMOCTHU OT Ha3HAYCHU CTAJIU U COACPIKAHUA YyIJIepoaa.

H6.1.01

36.1.01
Pa3ﬂeﬂ 8 HBCTHI)IC METaJIJIBI U CILJIaBbI 6 O OK 02 OK
o o309 30 09.01 30 09.02
2 30 09.03 30 09.04 30

Tema 8.1 Menp 1 CIIaBel Ha €€
ocHoBe. JlaTyHu. BpoH3BI.

MeaHOHHUKEIICBBIC CILIABEI.

Mens u ee criaBel. CBoticTBa Meau. BimsiHue mpuMeceit Ha cBoiicTBa Menu. CIiaBbI
Ha ocHOBe Menu. JlaTyHu. Jluarpamma coctossHus Meb-UUHK. [IpoMbIIIIeHHBIE MapKH
nmaTyHel, TepMooOpaboTka u mpuMeHeHHe. CriennanbHble TaTyHH MapKupoBKa
nmatyneit mo 'OCT. bponssl. ONOBSIHUCTHIE, ATFOMUHUEBBIC, OEPIIITHEBBIE OPOH3BI, UX
CTPYKTypa 1 cBoiicTBa. [IpuHImIE! TepMmdeckoit 00padoTku. [IpoMbIiuIeHHBIE MapKH
1 mpuMeHeHne O0poH3, MapkupoBka 6pon3 o ['OCT. Bausane dhocdopa, cBuHIa,
HUKEJIS, IMHKA, aTFOMUHUS, KPEMHUS Ha CBOHCTBA OpOH3. MeIHOHHKETIEBbIE CILIABEI.

Knaccudukanus, mapkuposka o 'OCT, 001acTh uX npuMeHEHUS.

Tema 8.2 AFOMHMHUN U CIUTaBBIAJIFOMMHHAN U €ro cIulaBbl. CBOKCTBA, IPOMBIIIJIEHHBIE MAPKU U IPUMEHEHNE 2
Ha ero ocHoBe JIuTeliHble atoMuHus CIutaBbl Ha ocHOBe amtoMuHus. Jledhopmupyembie, ynpouHseMble 1 HE
QJIFOMUHHEBBIE CIUIABBI. yIpouHsieMble TepMUUuecKoi 00padoTkoii. Tepmuueckas 00paboTKa aTFOMHUHUEBBIX
UreHne MapKUpOBKH CIIAaBOB [CIUIABOB (3aKajKa U cTapeHue). MapkupoBka, ob6jactu npuMeHeHus. Jlutelinse
QITFOMHUHMS. QJIFOMUHKEBbIE cIiaBbl. CriaBbl ¢ KpeMHUEM .Moan(UIMpoBaHNE CHITyMUHOB.
CBoiicTBa 1 00JIACTH NPUMEHEHUS AJTFOMUHHUEBBIX CIIaBOB. JKaponpouHbie
QIIFOMHHHEBBIE CIIJIaBBI
2

Tema 8.3 L{uHK, 0J10BO, CBUHEI]

1 UX CIIJIaBbl

CBoiicTBa 1 001aCThb MNPUMCHCHUSA TUHKA U €TI0 CILUIaBOB. Oi10BO M CBHHCII.
HO}_IH_II/IHHI/IKOBBIC CIIJIaBbI 1 Tpe60BaHI/I$I, NpeAbABIIACMBIC K HUM. CprKTypa n
CBOICTBa MNOJUIHMITHUKOBEBIX CIIJIaBOB. HpI/IHOI/I. CsolicTBa 1 001aCTh MPUMCHCHUS

[IPUIIOEB.

09.05




[IpakTuueckas pabota

Urenue MAapKHUPOBOK IBCTHLIX MCTAJIJIOB

3
JTaGopaTopHbIe pabOThI 30 MK 2.1-2.4,4.1,42[H 1.1.01 H 1.1.02 V|
1.1.01 31.1.01 3 1.1.02
JlabopaTtopHast padota Nel lccienoBanne Makpo U MUKPOCTPYKTYPbI METAJJIOB H CILIABOB ) 31103-H7.101Y
7.1.0137.1.01 H
JlaGoparopras padora Ne2 Onpenenenue TBepAOCTH Mo bpuHeto ) 721 V72013
7.2.01
JlaGoparopHnas padora Ne3 Onpenenenue TBEpAOCTH Mo Pokeerty )
JlaGoparopHas pabora N4 [TocTpoeHne muarpaMMBbl COCTOsTHES PD - Sb TepMudeckum MeToa0M. )
JlaGoparopHras padora Ne5 [Toctpoenue muarpammel cocTosius CU - Ni TepMHUYECKHM METOIOM )
JlaGoparopHas padota Ne6 MuKkpoaHain3 CTPYKTYPhI YTICPOAUCTHIX CTaJCH OOBIKHOBEHHOTO KaueCcTBa )
JlabopatopHas pabora No7 MukpoaHanu3 CTPyKTypbl KOHCTPYKIIHOHHBIX JIETUPOBAHHBIX CTAJIEH )
JlaGoparopHas padora Ne§ MuKpoaHaiu3 4yryHOB B PaBHOBECHOM COCTOSIHUH. )
JlaGoparopHas padora Ne9 3akanka craau )
TTaGoparopHas pa6orta Nel0  [OTIYCK cTamm 2
TTaGoparopHas pabota Nel 1 Mukpoananu3 ctaiei mocie XTO 2
TlaGoparopHas pabora Nel2 ~ [MHKpOaHaIH3 JaTyHH 2
MukpoaHanu3 OpOH3bI 2

JlaGopartophas pabora Nel3

JlaGoparopHas padora

MI/IKpoaHaHI/IS AJIIOMHUHHUCBBIX CIIJIaBOB




Neld

JlabopaTopHnas paborta Nel5

Mukpoananus 6abouToB

CamocTosiTenbHas pa60Ta

OdopmieHre 0T4eTOB 10 JIAOOPaTOPHEIM padoTam

Bcero

94




VCJIOBUS PEAJIM3ALIMA YUYEBHOU JIUCLIUTIMHBI

3.1. TpeboBaHusi K MUHUMaJIbHOMY MaTepUaIbHO-TEXHUYECKOMY 00eCIICUEeHHIO
Peanuzanust mporpaMMbl AUCHUIIIMHEL TPEOYET HANUYUS
- kabunet «MaTepHaaoBeACHU.

Ob6opynoBanne yqeOHOTO KaOWHETA:

- II0CAJI0YHBIE MECTA MO KOJINYECTBY 00YJaOMINXCS;

- pabodee MECTO IpEroaaBaTes;

- 00pa3isl yraepoanucToi cTany;

- MakpouutQbl JETHPOBAHHBIX CTANEH ;

- 00pas3Iisl YyTYHOB;

- 00pa3isl (heppoCILIaBOB;

- cepusl IUTAKaTOB MO MaTEPHATIOBEICHHIO ;

- anektpodunrpoBaHHas auarpamma «JKene3o-IeMeHTUTY ;

- KOMIUIEKT KOJOTpaMM 10 Kypcy Marepuanosenenue ajisi rpagonpoextopa «OPUOH - 2000S» mo
pazzaenam;

-  MAaKEThI KPUCTALIIMYCCKUX peH_IéTOK;

- 3J'IeKT’p0HHBIﬁ yq€6H0-MeTOHquCKHﬁ KOMILJICKC «MaTepHaﬂOBeHeHHe»;

BECHl aHATUTUYECKUE;
- wMukpockon PB-1;

-mukpockon PB-23 ;

-rieub «CKOI

-MUKPOMETP ;

-MeubMydenpHas ;

-ipubop «PokBem» ;

-ipubop «bpuHELTHY ;

-Ha0OpBI MUKPOILTH(OB YTIIEPOTUCTHIX U JIETHPOBAHHBIX CTaJIEH;

- HabOpBl MHUKPOILTU(OB IIBETHBIX METAJIIOB,



- UG OBATBHBIN CTAHOK;
- 00pe3HOl CTaHOK;

- pa3pbIBHAs MaIlWHA.

TexHU4YecKue cpencTBa O0yIeHHS:

-KOMITBIOTEP C JIMIICH3NMOHHBIM IIPOTPpaMMHBIM obecreueHueM u MYJIBbTUMCIUAIIPOCKTOP,

3.2. Uadopmannonnoe obecriedernne o0ydeHus

[TepeveHs peKOMEHIyeMbIX YUe€OHBIX H3laHi, IHTEpHET-pecypCcOB, NOMOTHUTENBHOM JIUTEPATYPhI

OCHOBHBIE HCTOUYHUKU:

bonoapenxo, I'. I'. MarepuanoBeieHHe : y9eOHHK TSI CPeTHETro MpodeccHoHaIsHOro 00pa3oBanus /
I'. T'. bounmapenko, T. A. Kabanosa, B. B. Pribainko ; mox penakuueii I'. I'. borgapenko. — 2-e m3m. —
Mocksa : M3parensctBo FOpaiit, 2023. — 329 ¢. — (Ilpodeccronansaoe oopazoanue). — ISBN
978-5534-08682-9. — Tekcr : anektpoHHsIii // Obpa3zoBarensHas maTdopma KOpaiiT [caiit]. —
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KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCIUIUINHBI

KoHTpouns 1 o1ieHKa pe3yabTaToB OCBOSHHS yUeOHOM MUCIUIIINHBI OCYIIECTBIISIETCS MPEToaaBaTeieM

B TIPOIIECCE MTPOBEICHUS MTPAKTHUECKUX 3aHATHN U TaO0paTOPHBIX paObOT, TECTUPOBAHMS, a TAKKE

BBITIOJTHCHUSL 06y‘Ia}OHII/IMI/ICﬂ UHAWBUAYAJTbHBIX SaHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesynbTarel 00yueHus

Kputepuu oneHkn

MeToabl OLICHKH

V1 - paco3HaBaTh 1 KJIacCU(DUIUPOBATH
KOHCTPYKITHOHHBIE U CHIPHEBBIE MATEPHAIIBI 1O

BHCIIHEMY BUY, IPOUCXOXKICHUIO, CBOMCTBaM

(O6oCcHOBaHHE BEIOOpA CBOMCTB
MaTepHaIoB U UX IPUMEHEHUS B

MPOM3BO/ICTBE

TEKYLIUH KOHTPOJIb
(BXOIHOM
KOHTPOJIb,yCTHBIN
0IIPOC,CaAMOCTOSTENIbHAS
pabota)

Y2 - onpenensaTh BUAbl KOHCTPYKLIUOHHBIX

MaTepHajoB;

CBOEBPEMEHHOE U IPABUIIBHOE
OnpeneNaTh TBEPIOCTh

MaTepuaIoB

TeKYLIUHA KOHTPOJIb
(maboparopras

paboTa, TECTOBBIE 3aJaHUS,

caMOCTOsITeNIbHAsL paboTa)

Y3 - BBIOMpATh MaTEepPHAIBI AJIs1 KOHCTPYKIIMIA TIO UX

Ha3HAUYCHUIO U YCIIOBUAM SKCIITyaTalluU

(O0ocHOBaHME BEIOOpA BUAOB

00pabOTKN METAJNIOB U CIIABOB

TeKYIIUHA KOHTPOJIb
(maboparopnast pabora,
TECTOBBIC

3aaHNs, CAMOCTOSATEIIbHAS

pabota)

V4 - MMPOBOAUTDH UCCIICAOBAHUA U UCIIBITAHUA

MaTCpUaAJIOB

BrimosHseT TpeOoBaHMS K
0(OPMIIEHUIO JTA0OPATOPHBIX U

[PAaKTUIECKUX PadoOT.

TEKYIINI KOHTPOIIb (
nmaboparopHas paboTa,

camocTosTenpHas paboTa)

31 - 3aKOHOMEPHOCTH TIPOIIECCOB KPUCTAILTHU3AIIAN
U CTPYKTYPOOOpPa30BaHUS METAIJIOB U CIUIABOB,
OCHOBBI X TePMOOOPaOOTKH, CITIOCOOBI 3AIIHUTHI

MCTAJIJIOB OT KOPPO3UH

YMeHne IIPaBUJIBHO ONPEACINTD

PEXXUMBI TepMOOOPabOTKHI

TEKYIUIA KOHTPOJIb
(MMCBMEHHBIN Onpoc,
TECTHPOBaHUE, TJabopaTopHas
pabota ,TecTOBBIE

3a]]aHMs1,YCTHBIH OMpOC)

32 - KJIaCCU(HUKAIMIO ¥ CITOCOOBI MONTY4YESHHUS

KOMITO3MIIMOHHBIX MaTCpHUaAIOB

'YMeeT caMOCTOATEILHO
OCYIIECTBIATH MIOUCK ¥ OTOOD
TeopeTHIecKoil nHpopmaluy,
MCII0JIb30BaTh €€ MpuU

BBITTIOJTHCHU N y‘-Ie6HI>IX 3agay.

TEKYIUH KOHTPOJIb
(TMCEMEHHBII OTIPOC,
TECTHpOBaHUE, TJabopaTopHas
pabota ,TecTOBBIC

3a]]aHMs1,YCTHBIH OMPOC)




33 - MPUHIIUIIBI BHIOOPA KOHCTPYKITHOHHBIX

MAaTCPUAJIOB JJIA UX IIPUMCHCHUSA B IIPOU3BOACTBE

(OGOCHOBAaHHOCTH BEIOOpA H
ONTUMATBHOCTD COCTaBa
MCTOYHUKOB, HEOOXOJIMBIX TSI

PEHICHUA IIOCTABJICHHOM 3a1a4u

TeKYIIUH KOHTPOJIb
(KOHTpOJNbHAS PadoTa,

TBOpYECKHUE 3aaHNA)

34 - cTpoeHHUE ¥ CBOMCTBA METAJIOB, METOMBI UX

HNCCJICIOBAHUA

HCITOJIL30BaHNE CBENCHUN 00
Ha3sHAUYCHWH U CBOMCTBaX

MaTepHraIoB

TEKYLIUH KOHTPOJIb
(TMCBEMEHHBIN OTpoC,

TECTHPOBAHUE)

35 - KIacCUpUKAKIIO MaTEPHUAIOB, METAJIIIOB H
CIUIABOB, UX O0JIACTH PUMEHEHHSI.

M cnoap30BaHne 3HAHUH O
KJTaccupuKaIim

MaTepHraIoB

TEKYIIUH KOHTPOJIb
(TMCBEMEHHBIN OTpoC,

TECTHPOBAHUE)

OKO1 BerbupaTs crioco0b! perieHns 3a1aq
npodeccnoHaTbHON AEATENEHOCTH TPHMEHHUTEIHHO

K pas3sjIMdYHbIM KOHTCKCTaM

-BBISIBIISIET U DPPEKTUBHO UIIIET
WH(OPMAITHIO, HEOOXOTUMYIO
TUTSL peIIeHUs 3a1a49H 1/ AN

MPOOIIEMBI

- BJIQJICCT aKTyaJbHBIMHU
METOIaMU paOOThI B

Mpo(heCCHOHATBHON M CMEKHBIX
chepax

TEKYIUH KOHTPOJIb
(MMCbMEHHBIH orpoc,

TECTUPOBaHMUE)

OKO02 Hcnonp30BaTh COBPEMEHHBIE CPECTBA
MOVCKA, aHAJIN3a U MHTEPIIPETALMH HHPOPMALIIH, 1
MH(QOPMaIMOHHBIE TEXHOJIOTUH /1715l BBIITOJIHEHHS

3agaqd HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTHU

- OTIpeIeIIAeT HEOOXOIUMBIC

MCTOYHUKHU HH(POPMALIUH

-IEMOHCTPHUPYET MOPATOK UX
MPUMEHEHUSI U IPOTPAMMHOE
oOecrieyeHue B
poheCcCHOHATBHOMN
NeSTEILHOCTH B TOM YHCIIE C
MCTIOJIb30BaHHEM ITH(DPOBBIX
cpencTB

TEKyILUH KOHTPOJIb
(TMCBMEHHBIN OIpoc,

TECTUPOBAHIE)

OKO03 [1nanupoBaTth 1 peaqn30BbIBATH COOCTBEHHOE
npogecCHOHAIBHOE U TMYHOCTHOE Pa3BUTHE,
[pEITPUHUMATENBCKYIO IEATENBHOCTD B
npodeccuoHabHON cdepe, UCTIONB30BaTh 3HAHUS
M0 (PMHAHCOBOI IPaMOTHOCTH B Pa3IMYHBIX

PKU3HCHHBIX CUTyalludX

NIEMOHCTPHPYET BO3MOKHbIE
TPACKTOPUH
po(heCCHOHATBHOTO PAa3BUTHS U
caM000pa3oBaHUs

TEKYIIHHA KOHTPOJIb
(TTMCBMEHHBIH OTIpOC,

TECTUPOBAHIE)

OK04 DddexTrnBHO B3aNMOICHCTBOBATH U

pa6OTaTB B KOJIJICKTUBE U KOMaHIC

- IeMoHCTpUpyeT 3 PexTrBHOE
B3aMMO/ICHCTBUE C KOJUICTaMH,
PYKOBOJCTBOM,

TEKYIIHHA KOHTPOIh
(IMCBMEHHBII OTIPOC,

TECTHPOBAHHE)




KJIMECHTaMH B XOJI€
poheCCHOHATBHOMN
eI TeIbHOCTH

OKO05 OcymiecTBIATh YCTHYIO U TUCHMEHHYIO
KOMMYHMKALIUIO Ha TOCYAapPCTBEHHOM S3bIKE
Poccuiickoit denmepannu ¢ yaeToM 0COOCHHOCTEH

COLIMAJIBHOT'O U KYJIBbTYPHOI'O KOHTEKCTa

-rPaMOTHO M3JIaracT CBOM MBICIH|
1 0pOPMIIATE TOKYMEHTHI IO
Mpo(heCCUOHATBHON TEMATHKE Ha
rOCyJIapCTBCHHOM SI3BIKE,
[TPOSIBIISITH TOJICPAHTHOCTH B
pabodeM KOJICKTHBE

TEKYLIUH KOHTPOJIb
(TMCBEMEHHBIN OTpoC,

TECTHPOBAHUE)

OKO06 ITposBAsSTh rpaK AAHCKOMATPUOTHIECKYTO
MO3HIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPATUIIMOHHBIX
00I1IeYeTIOBEUECKUX IIEHHOCTEH, B TOM YHUCIIE C
YYETOM rapMOHHU3AIUHA MEKHAIIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH, MPUMEHSITH

CTaHIApPThl AHTUKOPPYNLIUOHHOTO IOBEICHHS

-IIOHUMAET CYIITHOCTh
rpaXJaHCKOMATPUOTUYECKOU
MTO3UIIAH, OOIIEYEIIOBEIECKAX

LIEHHOCTEN

- IOHUMAET CYITHOCTh
CTaHIapTOB
AHTUKOPPYIILIMOHHOTO
[TOBEJCHUS U NOCIEACTBUS €TI0
HapyLIEHUs

TeKYLIUH{ KOHTPOJIb
(TMCEMEHHBII OTIPOC,

TECTUPOBAHIE)

OKO07 ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH
Cpelbl, pecypcocOepeKEHUIO, TPUMEHITh 3HAHUS
00 M3MEHEHNH KIIMMaTa, MPUHITUIIBI OEPEKITUBOTO
MPON3BOICTBA, Y3PPEKTUBHO ACHCTBOBATH B

‘lpeSBLI‘iaﬁHBIX CUTyalusax

- ONIpeJIeIIICT HANPABICHUS
pecypcocOepekeHUs B paMKax
mpohecCHOHATBHOMN
JCATCIIBHOCTH I10
CIEIATbHOCTH, OCYILIECTBIISATH
paboTy ¢ COOIIOICHUEM
MPUHIAIIOB OEPEXKITMBOTO
MPOM3BOJICTBA

TEKYIUHA KOHTPOJIb
(TTMCbMEHHBIH oTpoc,

TECTUPOBAHIE)

OKO08 Mcnonb3oBaTh cpeacTBa HU3NIECKON
KYJIBTYPBI [UISl COXPAaHEHUS U YKPETIJICHHUS 3710POBbsI
B IIpoLiecce MPOQPEeCCHOHANBEHOMN e TeIbHOCTH U
noJiepKaHus HeOOXOAMMOTO YPOBHS (PU3MUECKON

MMOATrOTOBJICHHOCTH

- HCIIOJIB3YeT
(H3KYIBTYPHOO3OPOBUTEIBHY
[0 ICATEIBHOCTD IS
YKPETUICHUSI 3710POBbS,
JTOCTHIKCHUS ) KU3HCHHBIX 1
MpodecCHOHATLHBIX eNeH

TEKyILUH KOHTPOJIb
(TMCBMEHHBIN OIpoc,

TECTUPOBAHIE)

OKO09 ITonp3oBarbest npodecCHOHATBHOM
TOKYMEHTAaIMeH Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3BIKAaX

EMOHCTPHUPYET MOHUMaHHE
00IIIETO CMBICTIA, YETKO
MPOM3HECEHHBIX BHICKA3bIBAHUI
Ha M3BECTHBIE TEMBI
(mpodeccroHaibHbIC U
OBITOBBIE), MOHUMATH TEKCTHI HA
0a30BbIe PO ecCHOHATEHEBIE

TEKYIIHHA KOHTPOIh
(TMCBMEHHBII OTIPOC,

TECTHPOBAHHE)

TCMBI
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