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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

[lenp ocBoeHMS AUCHUIUIMHBI «MeTauioBeeHHe M TepMHuueckas o0paboTka
METaJIOB»: (HOPMUPOBAHHE CHUCTEMBl 3HAHUN O COCTAaBE M CTPOCHUU METAJUIMYECKUX
MAaTEPHUAJIOB U O 3aKOHOMEPHOCTAX TEPMHUYECKOIO BO3AEHCTBUSA HA CBOWCTBA METAJIJIOB.

3amauu:

e (opMUPOBaHHME 3HAaHUN HAYYHBIX OCHOB METAJUIOBEACHUS, TEOPUH U
IPAKTUKU TEPMUYECKOH 00pabOTKN METAJIJIIOB U CIUIABOB,

® H3y4yEHUE CTPOCHHUS METAJUIOB;

® U3y4YeHUE 3aKOHOMEPHOCTEH BIMSAHHS COCTaBa U CTPOCHUS METAILNTUMYECKUX
MAaTEpHUAJIOB HA UX CBOWCTBA;

® U3y4YEHUE BIIMAHHUS TEPMHUYECKOTO BO3JEHCTBUA Ha CBOICTBA METAJUIOB H
CIUIABOB;

® Da3BUTUE YMEHUI ONTHUMAJbHOTO BbIOOpa METAUIMYECKHX MaTepUalioB AJIs
M3rOTOBJICHUS] METAJUIOKOHCTPYKLIUI;

® pa3BUTHE YMEHHUI BbIOOpA BHUJIa TEPMOOOPAOOTKHU U €€ PEKUMOB.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
NPOI'PAMMDBI

HuctunmHa «MeTaioBeieHHe W TepMHUYecKas o00padoTKa METaJlJIOBY
OTHOCHUTCSA K 00513aTeIbHON YacTH y4eOHOTrO IJIaHa.

Jlist u3ydeHus: yaeOHON JUCITUTUTMHBI HEOOXOAMMBI 3HAHUS, YMEHUS U BIAICHHUS,
(bopMupyeMbIe CIEAYIONIMMHI TUCIUILIMHAMU:

1. ®uzuka.

2. Maremartuka.

3. O3HaKOMUTENbHAS PAKTUKA.

4. [lpuknagHas MaTeMaTUKa U MaTeMaTUYECKas JIOTHKA.

5. HopmupoBaHue TOYHOCTH U TEXHUUECKHUE U3MEPEHUS.

6. XuMusi METaIOB.

7. DKCIuTyaTallMOHHAs TPaKTHKA.

[lepedyenpb y4eOHBIX AMCIMIUIMH, IJIi KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS U
BIaficHUs, GOPMHUPYEMBIC TAHHON YU4COHOU TUCITUTITMHOM:
. be30ormacHOCTb JXU3HEAEATEIBHOCTH.
. [IpodeccnonanbHO-KBaMPUKAIMOHHAS TTPAKTHKA.
. TeopeTnyeckas u mpuKIIagHas MEXaHUKA.
. [IpoexTrpoBaHre CBapHBIX KOHCTPYKLIHHM.
. OU3UKO-XUMHUUYECKHE MPOIECCHI B MJIA3MEHHBIX M CBAPOUHBIX TEXHOJIOTHSX.
. TexHonoruu u 000pyI0BaHUE ANEKTPOIYTOBOI CBAPKHU.
. [Ipon3BOACTBO CBApHBIX KOHCTPYKIIMA.
. CoBpeMeHHbIE MaTepHUalibl B MAITUHOCTPOCHUH.
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9. Hayuno-uccnenoBarensckas padoTa.
10. IlpepauninomMHas mpakTHKa.

3. PE3YJIBTATBI OCBOEHMSA JUCHUITVINHBI

JlucuuniHa HanpasiieHa Ha (DOPMUPOBAHKE CIAEAYIOIIMX KOMITETECHIIMNA:

e VK-2 CrnocobeH ompenenars Kpyr 3ajad B paMKaxX MOCTaBIICHHOW IETU U
BBIOMpATh ONTUMAaJIbHBIE CIIOCOOBI UX PEHICHUS, UCXOMAS U3 JIEUCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIIIUXCS PECYPCOB U OrPAHUYCHUIA;

e OIIK-5 CnocoGeH OCyIIECTBISATh KOHTPOJIb M OLEHKY (HOpMUPOBAHMUS
pe3yIbTaTOB 00pa30BaHusl O0YYAIOUINXCA, BBISABIATH U KOPPEKTUPOBATH TPYIHOCTU B
o0y4eHuu;

e OIIK-8 CnocobeH ocymecTBIATh NEAArOrMuecKyIo JEsITEIbHOCTh HA OCHOBE
CHeIMaIbHBIX HAyYHbIX 3HAHUMH;

e [IKO-1 CnocobeHn peann3oBbIBaTh MNPOrpaMMbl  MPO(HECCHOHATHLHOTO
oOyuenusi, CIIO u (umm) Il mo ydeOHbIM mTpeameram, KypcaM, IJUCIUIUIMHAM
(MOyISIM), TIpaKTUKAM.

B pe3ynbrare 0CBOCHUS TUCHUTUIUHBI (MOAYJIs1) 00yUYarOIIUICS TOTKEH:

3HaTh:

31. CtpoeHue 1 CBOMCTBA METAJIJIOB U CIUJIABOB;

32. Teoputo v MPAKTUKY TEPMUUECKON 0OPaOOTKU METAJJIOB U CILJIABOB;

33. 3aKOHOMEpPHOCTH (POPMHUPOBAHUSA CTPYKTYPhl METAIMYECKUX CIUIABOB U
CIOCOOBI yIIPaBICHUS UMU;

34. OCHOBHBIE BHUJIbI TEPMUYECKON 1 XUMUKO-TEPMUYECKON 00pabOTKH CIIJIaBOB U
UX PEXKHUMBI;

35. Knaccuduxaiuio, MapkUpoBKY U 00JacTH MPUMEHEHHMsI CIIJIaBOB Ha OCHOBE
’KeJIe3a U [IBETHBIX METAJJIOB.

YMeTs:

V1. CamocToaTenbHO paboTaTh ¢ UHPOPMALIMOHHOM, CTPABOYHON U TEXHUYECKOU
JUTEPaTypOu;

VY2. BoiOupath npubOpsl U yCTPOICTBA AJIsl TPOBEACHUS CTPYKTYPHOTO aHAIIN3a,
MEXaHUYECKUX UCIBITAHUI, TEPMUYECKON 00pabOTKH METAIIJIOB U CILJIABOB;

V3. Onpenensitb MEXaHUYECKUE CBOMCTBA CILIABOB;

V4. BeiOupaTh U Ha3HaYaTh PEKUMbI TEPMUUECKON 00padOTKU;

V5. AnanuzupoBaTh HU3NKO-MEXaHUYECKHE CBOWCTBA CTUIABOB U BHIOUPATHh MAPKy
CIUIaBa JUIsl JeTajlel MallluH U MHCTPYMEHTOB, HCXO/IA U3 UX YCJIOBUN paOOTHI.

Bnanets:

B1. MeTonukoii BeIOOpa TEXHOJIOTUN TEPMHUIECKON 00pabOTKH;

B2. HaBwikamu paboTel ¢ uHpOpMAIMOHHOW OCHOBOW 1Isi 3((PEKTUBHOTO
OCYIIECTBJICHUS TPO(PECCHOHATEHO-TIEIATOTUUECKON e TETbHOCTH;



B3. HaBbikamu parioHaibHOro BbIOOpa cocTaBa, (OPMUPOBAHUSA CTPYKTYPHI
CIUTaBOB JJIs1 0OecrieueHust Tpe0yeMbIX CBOMCTB.

4. CTPYKTYPA U COAEP KAHME JTUCIHUIIJIMHbI

4.1 O6vem oucyuniunsl U 6UObLL KOHMAKMHOU U CAMOCMOAMENbHOU Padombl

O6m1ast TpyI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 6 3a4. efn. (216 yac.), cemecTpsl
u3ydeHus — 4, 5, pacnpeenaeHue no BujiaM padboT mpeacTaBieHo B Taom. Ne 1.

Ta6nuna 1. Pactipenenenue Tpy10€MKOCTH JUCITUILIMHBI IO BUJAM padoT

Bua pabotel ®opma 00ydyeHus
OYHast
CemecTp uzyuyeHus
4,5 cem.
KoJ-Bo yacoB
O6miasi TPyJOEMKOCTh JUCHUIUIUHBI TIO 216
y4eOHOMY IJIaHy
KonrtakTHas paboTa, B TOM 4HCIIE: 82
Jlekuun 34
[IpakTrueckue 3aHATHS 36
JlaGopatopHbie paboThI 12
CamocTosiTenbHas paboTa CTyJIeHTa 134
ITpomMexxyTouHas arrecTaius, B TOM YUCJIE:
DK3aMeH 4,5 ceM.

*Pacnpedenenue mpyooemkocmu no 8U0am KOHMAKMHOU pabomwl 01 3A04HOU PopMmbl
00yueHusi (npu HAIUYUU) KOPPEKMUPYEmcs 8 COOMEEMCmeun ¢ Y4eOHbIM NIAHOM 3A0YHOU
Gopmvl 00yyeHus.

4.2 Cooeporcanue u memamuueckoe naAGHUPOBAHUE OUCUUNTIUHBL

Tabmnuma 2. TemaTnueckuil I1aH JUCIIUILIMHBL

Bujg xoHTakTHOM
paboTHI, yac.
HaumeHnoBanmue pa3aeiioB U TeM Bcero —
pasi Cem. | E = 2| . BCPC
JTUCUUTIINHBI (MOTYIIs) qac. = == &
~ o T = O
(]
= | F 8 &
1. BBenenune 4 12 2 - - 10
2. Kpucrammmyeckoe CTpoeHrne MeTauioB | 4 19 4 2 2 11
3. lebopmariusi 1 MEXaHUUYECKHE 4 18 2 -+ 2 10
CBOMCTBAa METAJIOB.




4. BnusHue HarpeBa Ha CTPYKTYpY U 4 15 2 2 - 11
CBOICTBa 1e(hOPMHUPOBAHHOTO METAJLJIA.

5. Kpucrammsanus MeTamiioB U 4 16 2 4 - 10
CTPOEHHE METAJUIMYECKOTO CIUTKA.

6. @a3bl B METAJNIMYECKHUX CILIaBax 4 17 4 2 - 11
7. lmarpaMMbl COCTOSTHHSI CTUIABOB 4 16 2 4 - 10
8. XKenes30 u ero CruiaBbl 4 21 4 4 2 11
9. ®a3oBbIe IPEBPALLICHUS B KEJIE30- 4 16 2 2 2 10
YIIIEPOAUCTHIX CIUIaBaxX

10. OcHOBHBIE BUJIBI TEPMUUYECKOM 5 18 2 4 2 10
00paboTKH cTasien

11. Xumuko-tepmuueckas 00padboTka 5 16 2 2 2 10
CTaJIN

12. Knaccudukanust 1 MapKHUpOBKa 5 18 4 4 - 10
CTaJIEW U CIJIABOB

13. IlpuHuIel TEpMUUECKON 00pabOTKH 5 14 2 2 - 10
IIBETHBIX CILJIABOB

*Pacnpedenenue uacoé no pasdeiam (memam) OUCYUNIUHBL Ol 3A0HHOU GopMbl
00VUeHUs OCYWeCmBAAemcs HAYYHO-Neda202U4eCcKUM paboOmHUKOM, 8e0YUUM OUCYUNTIUHY.

4.3 Cooepoicanue pazoenoe (mem) oucyuniuu

Pasznea 1. BBenenune

1. Ienwn, 3amaun, coaepkanue u Gopmbl paboOT 1Mo aucuurinae «MeTtaioBeieHue
U TepMooOpaboTka MeTauioB». KpaTkuii  UCTOpUYECKHUUA  0030p  pa3BUTHS
METAJUIOBEJICHUS M TePMHUUYECKOW 00paboTku MeTaysioB. JlOCTHMIXKEHHS COBPEMEHHOMN
HayKu 0 MeTaiuiax. CBsi3b Kypca ¢ IPYTUMU AUCITUTUTHHAMM.

Pa3znen 2. Kpucraninieckoe CTpOeHHE METAJIOB

2.1. ATOMHO-KpUCTAITMYECKAs CTPYKTYpa MeTauioB. Kpucramimueckue pemeTku
METAJIOB U uX Xxapakrtepuctuku Kpucramiorpadpuueckne 0003HAUYECHHUS] ATOMHBIX
rockocTer. MHAEKChl HaNpaBiIeHU. AHU30TPONUS KPUCTAIIIOB. 3€PHO MeTaja.

2.2. JleheKThl KpUCTATMYECKOM pEIIeTKH MeTajia. TodyedyHble, JUHEHHbIE U
MMOBEPXHOCTHBIE Ie(PEKThl KPUCTALTNYECKOTO CTPOCHHS METaJUIOB. [ paHUIIbI 3€peH U UX
CTPYKTYpa.

2.3. llonatne O MaKpPOCTPYKTYpE M MHUKPOCTPYKTYpE€ METAIIOB. MeToasl
WCCIIEIOBAHUS METaJJIOB. MaxkpockonnyecKuii METO/T HCCJICIOBAHUS.
MUKpOCKONTMYECKUI METOJI HCCJIEIOBAHUS. DJIEeKTPOHHAS MHKPOCKOIHUSL.
PentrenoctpyktypHbiil aHanu3. PU3nyecKrue METOAbI UCCIAEAOBAHUS METAJIIOB.

Paznen 3. lehpopmanusi m MexaHH4YeCKHe CBOMCTBA METAJJIOB.

3.1. Hedopmarus metaimoB. Yrpyras U miacTudeckas aegopmanus. Mexanuzm
XOJIOTHOM TuTacThuueckou Aedopmanmu. 3MeHeHne MUKPOCTPYKTYPHl 1 MEXaHUYECKUX



CBOMCTB METaJUIOB MpH XOJOAHON nedopmammu. TexHUYECKas W TeOpeTHUECKas
POYHOCTh METAJJIOB. Y IPOUYHEHHE (HAKJIETT) U €r0 IPUYUUHBI.

3.2. MexaHu4ecKkue CBOWCTBA METAUIOB. MeEXaHUYECKHE XapaKTepUCTHKU,
ONpENeNIIEMblE  TIPU  CTATUCTUYECKUX  MCHBITAHUAX. |BEPIOCTh, IPOYHOCT,
IJIaCTUYHOCTh MeTauioB. KpuBas pacTskeHus. MeXaHUMYeCKHE CBOWCTBAa IMpHU
OUHAMUYECKUX HCTIBITAHUAX. MEXaHHYEeCKUEe CBOMCTBA MPHU NEPEMEHHBIX HArpy3Kax.
KoHCTpyKTHBHASI IPOYHOCTB.

3.3. Xpynkoe U BSI3KOE pa3pyllieHue MeTaJIoB. MexaHu3Mebl pa3pyuieHus. Cxema
axkamemuka Modde. [Topor xmamHOTOMKOCTH.

Pa3nen 4. Biusinue HarpeBa Ha CTPYKTYPY U cBolicTBa 1eOpMHPOBAHHOIO
MeTaJsLia.

4.1 MetactabuiibHOE COCTOSTHUE 1€(OPMUPOBAHHOTO MeTalIa. SIBJIeHre BO3BpaTa
MeTaIoB. Pekpucrammuzanus MetaioB. Temneparypa pekpucraimuzanuu. CTpyKTypa
M CBOWCTBA PEKPUCTAIIM30BAHHOTO MeTaiia. ['opsidas rutactuueckas aedopmarius.
Ponw Temneparypsl pu 1eopmMupoBaHui.

Pa3znea S. KpI/ICTaJIJ'IHBaIIHH METAJJI0B H CTPOCHUE METAILVNIMYECCKOI0 CJIMTKA.

5.1. CTpykTypa METAJJIOB B KMJAKOM COCTOSIHUU. BIVOKHUNM U JaTbHUN TOPSIOK.
Camornipou3BoiibHas ~ Kpucraumszanus. V3meHeHue CBOOOJIHON  DHEPruu  IpHU
KpucTauin3auud. KpuTudyeckuii pa3mep 3apojblllia, 3aBUCHMOCTb €ro OT CTEIEHHU
NepeoxJIaKIeHNs. BausHue cTeneHn NepeoxIakICHUs Ha YUCIIO0 3apO/IbIIICH.

5.2. Hecamonpou3BoyibHAsl KPUCTAJUIM3AIMA. Y CJIOBHUS HECAMOIIPOU3BOJIBHOU
Kpuctayunzanuu. MoauduimpoBaHnue.

5.3. Crpoenne metammueckoro ciutka. dakrtopsl, onpegenstone GopMmy U
pa3Mepbl 3€pEeH MpPHU KPUCTALIM3AUUM MeETaioB. Poct kpucrtamnos. JleHIpUTHBIN
MEXaHHM3M POCTa.

Pa3zgen 6. @a3pl B MeTALLINYECKHUX CILIaBaX

6,1 Ilonsitue o koMmoHeHTax, (azax, cucteme. Pusznueckas npupoaa ¢as B
cruiaBax. TBepAple pAaCTBOPBHI 3aMELICHUS IPU HEOTPAHUYECHHOM W OrPaHUYCHHOMN
pacTBOPUMOCTH  KOMIIOHEHTOB. TBepAble pacTBOpPbl BHEAPEHHS. XHUMHUYECKUE
COEMHEHUS C HOPMAJIbHOM BaJIEHTHOCTBIO U AJICKTPOHHBIE COEAMHEHUS. Pa3HOBUIHOCTH
3JIEKTPOHHBIX COeAMHEHUN. Da3bl BHEIPECHUS.

Pa3pen 7. JluarpaMmmsbl cOCTOSIHMSA CILJIABOB

7.1. Metoapl IOCTPOEHHSI AUATPAMM COCTOSIHUA. JIByXKOMIIOHEHTHBIE CUCTEMBI.
N300paxkeHne cocraBa CIJlaBa B BECOBBIX M aTOMHBIX MpolieHTax. [IpaBuio oTpe3koB
(ppruara), ero mpumeHnenue. OmnpeaeneHrue XxumMudeckoro cocrara (a3. KoHoasl u ux
Ha3HAu4YCHUE.

7.2. JIByXKOMIOHEHTHBIE CUCTEMBI. J[BOITHBIE CHCTEMBI C ITOJIHON U OTPAHUYEHHON
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHMM. CIUlaBbl C XUMHUYECKUM



COCIMHCHUECM, CIIJIaBBbI HOHHMOp(bHBIX MCTAJIJIOB: 3BTCKTHUYCCKOC, IICPUTCKTHYCCKOC U
OBTCKTOMJHOC MPCBPAIICHHA B MCTAJUIMYCCKUX CIIJIaBax. TunuyHeie CTPYKTYPBbI
CIIJIaBOB.

Pasnen 8. /Kese30 u ero crjiaBbl

8.1. Cucrema xene30-UeMEHTUT. XapaKTepUCTHUKa KOMIIOHEHTOB U (ha3 CUCTEMBbI
KeNe30-IIeMEHTUT (3Kene30, yraepoi, (eppur, aycreHUT, LeMeHTUT). PazoBble
MPEBpAICHUS] B 3aBUCHUMOCTH OT cocTaBa. CTPyKTypHBIE COCTaBIIAIOIIME CTaJlIed B
YCIOBHUSIX MEMJIEHHOTO oxJaxaeHus. CTpyKTypbl O€JbIX YyryHOB. Y CIIOBHBIE
0003HaYEHUS MPEBPAILCHUN B KEIE30yTIECPOJAUCTHIX CIJIaBaX (KPUTHUECKUE TOUKH).

8.2. Cucrema xene3o-rpadput. PazoBble U CTPYKTYPHBIE COCTABIISIONINE CEPHIX
qyryHOB. @aKTOpPBI, CIOCOOCTBYIONIME KPUCTAIUIM3ALMHU IO JUArPAMME JKeIe30-rpadur.
@®opma rpaduTHbIX BKIOUeHH. CTpykTypa MeTauiMueckod OCHOBBL. Cepbli,
BBICOKOIIPOYHBIM ¥ KOBKUI YYT'yHBI.

8.3. BnusiHue yriepona u HOCTOSIHHBIX NpuUMeceil (KpeMHUs, MapraHiia, Cepshl,
docdopa, a3ora, KucIOpoaa, BOJOPO1a) Ha CBOMCTBA CTaU. Jlernpyromue 31e-MEeHTHI B
cTaiu. BrnusiHue jerupyromux 3J1eMEHTOB Ha MOJUMOp(HBIE MPEBpAIICHUs B XKelle3e,
cBoiictBa (Qeppura u aycrenuta. KapOuanas ¢asza B JIETUPOBAHHBIX CTAJAX.
HMHTepMeTalInyecKue COeAMHEHUS.

Paznen 9. @a3oBblie peBpallieHHs] B JKeJI€30-YIVIEPOAUCTBIX CILJIaBax

9.1. IlpeBparienust npu HarpeBe. 3aKOHOMEPHOCTH TU(PHY3MOHHOTO 0Opa3oBaHUs
aycrenuta. OOpa3oBaHHME ayCTEHUTa B TIPOLIECCE HEMPEPHIBHOIO HAarpeBa. 3€pHO
aycreHuTa. CKIOHHOCTh CTalld K POCTY 3€pHaA. SIBIeHME meperpeBa M Mepexora.
Ucnpasnenue rpy0oro 3epHa JUTOU U IeperpeTo craiu. BiausHue BeTMYUHBI 3epHA Ha
CBONCTBA CTaJH.

9.2. TlpeBpalieHusi TEPEOXTAKICHHOTO ayCTeHUTa B cTamax. Jluarpammbl
M30TEPMUYECKOTO MPEBPAIICHUS ayCTeHUTA. Tpy CTyNEHU pacnaja NepeoxIaKIeHHOTO
aycrennta. [uddy3monHoe mnpeBpalieHne MNepeoxakACHHOT0 aycTeHuTa (TiepBast
CTYIIeHb pacriaga). MapTeHCUTHOE MPEeBpallleHUe U €ro 0COOCHHOCTH (TPEThs CTYIEHb
pacnaga). IIpomexyrouHoe, OeiiHUTHOE TMpeBpaleHue (BTOpas CTYNEHb pacmanaa).
PasHoBuaHOCTH jaMarpaMM HM30TEPMUYECKOTO TIPEBPAMICHUS TEPEOXTKIECHHOTO
ayCTEHHTA B MIPOCTHIX YTICPOJUCTHIX U JISTUPOBAHHBIX cTasiX. [IpeBparienue aycteHuTa
1 GOpMHPOBAHNE CTPYKTYPHI IIPH HEMIPEPHIBHOM OXJIaxaeHUH. [ToHATHE O KpUTHUIECKON
CKOPOCTH OXJIAXKIACHUS.

9.3. IlpeBpaiienne MapTeHCUTa U OCTATOYHOI'O ayCTEHUTa MPU HarpeBe (OTIYCK
cranu). Pacnag mapreHcurta (mepBoe NpeBpallleHHEe NpU OTIYCKE), IMpeBpalieHue
OCTaTOYHOTO ayCTEHHTA (BTOpOE NPEBpAICHHE), CHATHE BHYTPCHHHMX HAIPSIKCHUN U
KapOuJIHOE TpeBpallleHue (TPeThe MPEeBpaIllCHUE TIPU OTIYCKE), KOaryJsius KapOuI0B
(ueTBepTOE MpEBpAIICHUE IPU OTITYCKE).



Pa3znen 10. OcHOBHBIEC BBl TEPMUYECKOI 00padOTKH cTajieit

10.1. PasHoBugHocTH oOTxura. Omkur 1 poma (roMOreHHM3allMOHHBIM,
PEKPUCTAIUIU3AIMOHHBINA, Ui CHSTHS OCTaTOYHbIX Hampspkenuit). Omxur I pona
(TmoJIHBIN, M30TEpMUYECKHUH, HemojHbIi). Hopmanuzanus. Llenn u 3HaueHue oTkura.
YcnoBus ocyuiectBiieHUs. I3MEHEHHs CTPYKTYPhI U CBOMCTB B PE3YyJIbTATE IPOBEACHUS
OTXKHTA.

10.2. 3akanka craned u cruiaBoB. HazHauenune u obnactu npumeHnenus. Boeioop
TeMIepaTyphl 3aKaJIKU JJIsI YIIIEPOAUCTBIX CTaJeh: JOIBTEKTOUIHBIX U 3a3BTEKTOUIHBIX.
Binusinue nerupyromux 3memMeHToB. [Ipo1omKuTenbHOCTS HAarpeBa Npyu ayCTEHU3AlUU
ctami. Bwibop ckopoct oxnmaxaeHus. OXJIaXgaromme Cpeapl Ui 3aKaJKu.
3aKaJIMBa€MOCTh M MPOKAJIIMBAEMOCTh CTalu. BHyTpeHHUE HANpsHKEHUsS B 3aKAJICHHOU
cTanu. MeToabl 3aKallKv, CHMXKAIOIIUE HampsbkeHus B m3genusx. OOpaboTka craiu
xononoMm. Hasnauenue oOpabotku. IloBepxHocTHas 3akanka cranu. 10.3. Otmyck
3akanieHHou ctanu. HazHnauenue otmycka. Tpu Buaa otmycka. I3MeHeHHne CTpYKTYphl U
CBOWCTB IIPH OTIYCKE. YIIyYLICHUE.

Pasznes 11. Xumnko-repmuyeckas 00padoTka crajiu

11.1 CymHocTh XHMHKO-TEpMHUECKOW o00paboTku. Hasnauenue, o0Onactu
npuMeHeHuss. Pa3HOBUIHOCTH  XMMHUKO-TepMHUUYEcKod 00pabotku. llemenTarus.
AzortupoBanue. [lnuanupoBanue cranu. JuddysnonHas meramiusaus.

Paznea 12. Kitaccuukanust 1 MApKMPOBKA CTaJIell U CIJIABOB

12.1. Kiaccudukauua crajeil: no XUMHUYECKOMY COCTaBy M KaudecTBy.
Knaccudukanusa craneil mo Ha3HAYEHHUIO: KOHCTPYKLMOHHBIE, HHCTPYMEHTAIbHBIE U
CTaJIM C 0COOBIMM CBOMCTBaMH. TpeOoBaHUs, MPEABSBISIEMBIE K CTANISIM B 3aBUCUMOCTH
OoT yciioBUi paboThl. KOHCTPYKIIMOHHBIE CTalH. YTJIEPOAUCTHIE KOHCTPYKLIMOHHBIE
CTaJM OOBIKHOBEHHOT'O Ka4eCTBa U KauecTBeHHbIE. JIernpoBaHHbIe cTanu. MapKu-poBka
ctajeil. OCHOBHBIE TPyl KOHCTPYKIIMOHHBIX CTalIel. BrICOKOJIETHPOBAaHHbBIE CTAJU CO
CHeIMaIbHBIMU CBONCTBAMHU. THIIOBBIEC PEKUMBI TEPMUYECKON 00paOOTKU U MPUMEPHBII
YPOBEHb ITOJTy4aEMBIX CBOUCTB.

12.2 UHCcTpyMeHTaNbHBIC CTATH. Y CIOBHUS paOOThl U TPeOOBAHUS K CTPYKType U
cBorictBaM. MapkupoBka craied. Crtanu s peXylIero HMHCTpyMEHTa. bbIcTpo-
pexymue cranmd. Crand st U3MEpUTENbHOro HHCTpyMeHTa. llltammoBbie cTaniw.
Tepmuueckas 00paboTKa 3TUX TPYTI CTAJICH.

Paznen 13. IIpyHUMnbI TepMUYECKOi 00PA00TKH LBETHBIX CIVIABOB

13.1 Knaccupukauuss cmiaBoB. CmiaBsl AedopMHUpyeMble U JHUTEHHBIE.
Tepmuueckass o0OpaboTka cIHjaBoB. 3akanka 0e3 MOJMMOpP(HOro mpeBpalieHus,
crapenue. HazHaueHue nepeunciieHHbIX onepauui. [Iporekaromme mpomecesl.



5. OBPA3OBATEJIBHBIE TEXHOJIOT'NAU

Jns u3ydeHus JUCUUIUIMHBI HUCIOJB3YIOTCA pa3jiudHble 00pa3oBaTEIbHBIC
TE€XHOJIOTHH:

1. TexHosoruu NMpPOBEACHUS 3aHATHI B (POpME THUATOrOBOTO OOILIEHUsS, KOTOPbIE
NEepPEBOAAT 00pa30BATENbHBIN MPOLECC B IUIOCKOCTh AKTHBHOIO B3aMMOJACHCTBUS
oOyuatomerocst u neaarora. OOy4aronuuiicss 3aHUMAET aKTUBHYIO MO3UIIMIO U MIPECTAET
OBITH TMPOCTO CHyIIaTEeeM CEMUHApOB WM JIeKUMH. TexHomorum mnpeacTaBicHbI:
IPYNIOBBIMU TUCKYCCUSIMU, KOHCTPYKTUBHBIN COBMECTHBIN MTOUCK PELIEHUS ITPOOIIEMBI,
TPEHUHI (MHKpPOOOY4YeHHE U [p.), POJIEBbIE HUIPHl (IEIOBbIE, OPraHU3alMOHHO-
JESITEIbHOCTHBIE, NHHOBAI[MOHHbIE, KOMMYHHUKATUBHBIE U JIp.).

2. Jlna opraHMzanmuu mporecca OOydyeHUsT U CaMOCTOSATENbHOM paboThI
UCIOJIB3YIOTCS MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHH,
IIPE/ICTABJIICHHBIE B BHUJE IENArOTMYECKUX IPOTrPaMMHBIX CPEACTB U AJIEKTPOHHOMN
nHopmarmonHo-oopazoBarenbHOo  cpenbl  (DMOC). TexHONOrMU  pacHIupsIoT
BO3MOKHOCTH OOpa3oBaTENbHOW Cpeabl, KaK pa3sHOOOpa3HbIMH IMPOTPAMMHBIMU
CpelcTBamMH, TaK M METOJAMH PAa3BUTHUS KpPEaTUBHOCTH oOyyaeMbix. K umciy Takux
MPOTPaMMHBIX ~ CPEJICTB  OTHOCATCS ~MOJEIHMPYIOUIME IMPOrPaMMBbl, IIOMCKOBBIE,
MHTEJUIEKTYaJIbHbIE 00YyYarollue, SKCIEPTHBIE CUCTEMBbI, MPOrPaMMBbI ISl IPOBEACHUS
JIEJIOBBIX HUTD.

3. TexHOJOTHsSI «TPEHUHI JUAarHOCTHMYECKOTO0 MBILUICHHS) HallpaBleHa Ha
pazButue W (QOpMHUpOBaHME Yy OYIyIIUX CHEHHUATUCTOB CUCTEMBI OOLIUX U
CHEU(PUUECKUX YMEHUHM KOTOPbIE CIOCOOCTBYIOT PEHICHUIO PO(ECCUOHATIBHBIX 3a]a4
npoOJIEeMHOTO  THIIA. CrpyKkTypupoBaHHE  JUArHOCTMYECKONM  uHpopMauuu
pa3BOpaYMBAETCSl TIOCPEICTBOM TPEX OCHOBHBIX CIIOCOOOB JIOTUYECKOTO PACCYKACHMUS:
NEAYKIUN, UHAYKIMM W TPAaHCAYKIUHU. TE€XHOJIOTMI0 NPUMEHSETCA I MPOBEACHUS
IIPAKTUYECKUX U CEMUHAPCKUX 3aHATHH.

4. Tlpm peannzanuu 0O0pa3oBaTEIbHOM MpPOrpaMMbl C  NPUMEHEHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U JIEKTPOHHOTO OOYUEeHMUS:

- COCTaB BHJIOB KOHTAaKTHOM pabOThl MO JUCHMUIUIMHE (MOJYJI0), TMpHU
HEO0OXOJAMMOCTH, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABJICHUM CHIXKCHHS JOJIU
3aHATHI JIEKUMOHHOTO THIIA U COOTBETCTBYIOIIETO YBEJIMYEHHUS JOJIU KOHCYJIbTAIUMI
(TpynnoBbIX WM MHAUBUIYAJIbHBIX ) UM UHBIX BUJOB KOHTAKTHOM paOOTHI;

- uH()OPMAIMOHHOW OCHOBOW TIPOBENCHUS Yy4YEOHBIX 3aHATHNA, a TakKKe
OpraHM3ali CaMOCTOSITEIbHON paboThl 00YyYarOIIMXCS MO AMCHUIUIMHE (MOJIYJIIO)
ABJISIFOTCSL TPEJCTABICHHBIE B 3JEKTPOHHOM BUJE METOAUYECKUE, OLIEHOYHBIE U HHBIE
MaTepuaibl, pa3MEIIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpeje
(BUOC) yHuBepcutTeTa, B DJIIEKTPOHHBIX OMOIMOTEUHBIX CHUCTEMAX U OTKPBITHIX
HNuTepHer-pecypceax;

- B3aUMOJIEWCTBHE  OOY4YaIOIIMXCS W  NEAarorn4eckux  pabOTHHUKOB
ocyuiectBisiercss ¢ npuMmenennem OUMOC yHuBepcutTeTa W Apyrux HHGOPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI (BUICOKOH(EpPEHICBsI3b, 00JaYHbIe TEXHOJOTUU U
CEPBUCHI, p.);



- COOTHOIIICHWE KOHTAKTHOM M CaMOCTOSTEIbHOH pabOThl TO UCIUTIINHE
(MOIyNI0) MOKET OBbITh M3MEHEHO B CTOPOHY YBEIMYEHHMs MOCIEIHEH, B TOM YHUCIe
CaMOCTOSTENILHOTO U3YYEHHS] TEOPETUUECKOTO MaTepHalia.

6. YHEBHO-METO/IMMECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYEHHE

6.1 Ocnoenasa rnumepamypa

1. Meranmnoseaenue: B 2 1-x. T. 1. OcHoBbl MeTamoBenenust; T. 2. Tepmuueckas
oOpabotka. CmaBbl [DnekTpoHHBI pecypc] : yued. / U.W. HoBukoB [u ap.]. —
OnekTtpoH. maH. — MockBa : MUCHUC, 2014. — 1020 c. — Pexum pgoctyna:
https://e.lanbook.com/book/69779. — 3ari. ¢ skpaHa.

2. Tlo3ausikoB, A.B. Teopus tepmMuueckoir 0O0paOOTKHM METAJIOB U CILJIABOB:
1ab0opaTOPHBIN MPaKTUKYM [ DIEeKTPOHHBIN pecypc] : yuel. mocodue / A.B. Tlo3ausikos,
M.I'. XomyToB, A.H. Conmonun. — OnektpoH. naH. — Mocksa : MUCHUC, 2014. — 76
c. — Pexxum nocrtyna: https://e.lanbook.com/book/69765. — 3ari. ¢ skpana.

3. Ocunues, O.E. MerajuioBeieHHe TyrorulaBKMX METAJIOB M CIUIABOB HAa MX
OCHOBE: y4eOHOe TocoOue MJis BY30B [DJIEKTPOHHBIM pecypc] : yueb. mocobue —
OnekTpoH. JaH. — MockBa : MamuHoctpoenue, 2013. — 156 ¢. — Pexum gocryna:
https://e.lanbook.com/book/37011. — 3ar. ¢ s3xpaHa.

4. Tapbep, M.E. WM3HococToiikue Oenble YYTyHBI: CBOWMCTBA, CTPYKTypa,
TEXHOJIOTH, dKCIUTyaTausl [DIEKTPOHHBIA pecypc] — DneKTpoH. AaH. — Mocksa :
Mammunoctpoenue, 2010. — 280 ¢. — Pexxum qoctyma: https://e.lanbook.com/book/728.
— 3ari. ¢ ’KpaHa.

6.2 /lonoanumenvhaa numepamypa

1. 3onotopeBckuii, B.C. MeramioBefaeHue JUTEHHBIX AJFOMUHUEBBIX CIJIAaBOB
[Dnextponnsiii pecypc] / B.C. 3onotopeBckuii, H.A. benoB. — DnekTpoH. naH. —
MockBa : MHUCUC, 2005. — 376 c¢. —  Pexum  pgocryna:
https://e.lanbook.com/book/2055. — 3ari. ¢ 3KpaHa.

2. 3onotopeBckuii, B.C. MeramioBeneHre UBETHBIX MeTaIOB. JlaGopaTtopHblii
MpakTUKyM [DnexkTpoHHbIH pecypc] : yueO. mocobue / B.C. 3onoropeBckuii, A.B.
[To3gusakos, A.B. MuxaitnoBckasi. — 2nekTpoH. naH. — Mocksa : MUCHUC, 2012. —
79 c¢. — Pexum goctyna: https://e.lanbook.com/book/47421. — 3ari. ¢ skpaHa.

3. Mexanudeckue cBoicTBa MeTayioB. CTaTH4ecKre uctbITanus. JlabopatopHbIi
MPaKTUKYM [IJIEKTpOHHBIN pecypc] : yuebd. mocodue / B.C. 3onoropeBckuii [u ap.]. —
OnextpoH. gaH. — Mockea : MUCHUC, 2013. — 116 c. — Pexum pocryna:
https://e.lanbook.com/book/47422. — 3ari. ¢ 3KkpaHa.

6.3 Ilpocpammmnoe ovbecneuenue u Hnmepuem-pecypcol

[IporpammHuoe obGecriedeHue:
1. Onepanuonnas cuctema Windows.
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https://e.lanbook.com/book/47421
https://e.lanbook.com/book/47422

2. O¢ucnas cucrema Office Professional Plus.

3. Cucrema nuctaHImoHHOTrO 00yuenus Moodle.

4. TlporpamMmHOe obecrieueHue sl opranu3anuu BeOunapoB Mirapolis Virtual
Room.

NudopmarnmoHHbie CUCTEMBI U TIAT(HOPMBI:

1. Cuctema nuctannmoHHoro oOyueHus «Moodley.

2. Undopmannonnas cucrema « Talimmaiiny.

3. [Inatdopma s opraHu3anuy ¥ TpoBeneHus BeObuHapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITJIMHbI

[lepedeHr  MaTepUANTBHO-TEXHUYECKOTO  OOCCIICUCHMSI  JUIS  peau3alluu
00pa30BaTeILHOrO Mpoliecca Mo TUCIUILINHE:

1. YueOHast aynutopust Jjisi TPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA.

2. YueOHast ayuTopHs AJi MPOBEICHUSI 3aHATUN CEMUHAPCKOTO (MMPAKTUYECKOTO)
TUMA, TPOBEACHUS TPYNNOBBIX W HWHIWBUAYAJIbHBIX KOHCYJbTAIMH, MPOBEICHUS
TEKYLIEro KOHTPOJIA U IPOMEKYTOUHOM aTTECTALlUH.

3. JlabopaTopusi TeOpUM METAJUTYPTHUECKHUX MPOIIECCOB U METAJUIOBEICHHUS.

4. TlomerieHus sl CAMOCTOSITEILHOM paOOTHI.
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