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MeTaJLTYpruu



1. KOMIETEHI[UA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIHATIINHBI
(MOZY.JIS)

OlNK-1: CnocobeH pelwaTtb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAA MeToAbl MOgeNMpPOBaHNA,
MaTeMaTM4eCKOro aHanus3a, eCTeCTBeHHOHay4Hble U OO enHKXeHepHble 3HaHUA

MOIK-1.1: 3HaeT: cbwamxo-xmmmqecme OCHOBbI 1 METObl MaTEMaTU4EeCKOro MoA4eNIMpoBaHnNA MeTarytyprmd4ecknx
npoueccoB NoJiy4eHnA LUBETHbIX MeTaryioB

NOTK-1.2: YMmeeT: BbISBNATb NPUYMHLI HECOOTBETCTBUS NapaMeTPOB TEXHOMOMMYECKOro npouecca, NporHo3mpoBaTh
noBedeHne npoLecca Ha OCHOBE MaTeMaTUYeCKUX Moaenen

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTMYECKOro aHan1M3a 1 MoaenMpoBaHmst

B pe3ynbTaTe 0cBOEHUSI AUCHUIJIMHBI (MOIYJIS1) 00Y4AIOUIUICS H0/KEH

1.1 | 3HaThb:

1.1.1 | 1. TepmonuHAMHUKY 1 KHHETHKY IIPOIIECCOB B3aUMOAEHCTBHUS MEXIY BEIECTBAMH, JUArPaMMBbI COCTOSIHUS Pa3IHYHbBIX
CHCTEM, OCHOBBI HOHHOH TEOPUU KHUIKUX LIIAKOB, JMEKTPOXUMHUYECKOM MPUPOBI B3aUMOAEHCTBUS KUIKHUX LIJIAKOB C
METaJUIOM U IITEHHOM, OCHOBBI PABHOBECHOI'O PacIIpeICIICHHSL.

1.1.2 | 2. OcHOBHBIE METO/IbI pacueTa MpU PEelIeHUN HHKEHEPHBIX 3a/1a4.

1.2 | YmeTh:

1.2.1| 1. IIpoBOANTH TEPMOANHAMHYECKHII U KHHETUUECKUHN aHAIN3 MPOIIECCOB B3aUMOIEHCTBUS BELIECTB, AHAIN3 JHAarpaMM
COCTOSIHUS, OTIPEJICTISATh PABHOBECHOE PACIIpE/ICIICHHE BEIICCTB.

1.2.2 | 2. ®opMyaupoBaTh HHKEHEPHBIE 3aauu.

2. CTPYKTYPA U COAEP KAHUE JTUCHUIIJIMHBI (MOAYJIS)

Koxn HaumeHoBaHue pa3nesioB U TeM /BUJ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 1. Beenenune 0
1.1 OU3UKOXUMUS METALTYPTUYECKUX CUCTEM H MIPOLIECCOB 4 1 0

KaK TeopeTHyeckas OCHOBa COBPEMEHHOM
nupometautypruu. L{enp u 3amauun Kypcea, ero cBs3b co
CMEXHBIMA TUCIHUIIINHAMU. /JIek/

1.2 OU3UKOXUMUSA METAILIyPTUUYECKUX CUCTEM U IIPOLECCOB 4 2 0
KaK TEOpPEeTHYECcKasi OCHOBA COBPEMEHHOM
upoMeTautyprud. L{ens u 3amaqu kypcea, ero cBs3b Co
CMEXHBIMU mucuuruHama. /Cp/

Kon HaunmeHoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHS / Kype 4acoB
Pa3nen 2. BoicokoTeMnepaTypHoe OKHCIeHHE 0

METaJlJI0B. )IPICCOIII/IEIIII/IH OKCH/I0B H KapﬁOHaTOB

2.1 TepMonuHaMUYECKUH aHATIU3 IPOLIECCOB 4 2 0
B3aUMO/JICICTBHS METAJUIOB C KUCIIOPOAOM. YIIPYroCTh
JICCOIMAIMK OKCHJIa U ee cBA3b ¢ G° M KOHCTaHTOI
paBHOBECHSI pEaKluu IUCCOIMALINN. 3aBUCUMOCTD
KOHCTaHThI paBHOBECHUS OT TeMIIEpaTypbl. Biusuue
(ha30BBIX peBpallleHnil MeTallIa U OKCH/Ia, B3aUMHOM
PacTBOPUMOCTH KOH/AEHCUPOBAaHHBIX BEILIECTB Ha
BEITUYMHY YIPYTOCTH AUCCOIMAINN. AHAIIN3 TUArpaMMbl
COCTOSIHUSL METAJLT - KUCJIOPO/] Ha IPUMEPE CUCTEMBI
MeIb-KHUCIOPOJ M 0COOEHHOCTH TUCCOLMALIUN OKCHJIOB B
aToii cucteme. [IpuHIMI ITOCIIEI0BATEILHOCTH
TIPEBPALEHUH [TPH TUCCOLUALUN OKCHIOB MEJIH.
Kuneruka okucneHus TBepAblx MeTauioB. Posib
nuddy3un peareHTOB Yepe3 OKaMHY U
KPUCTaJNIOXUMUYECKOTO MPEBPALICHHs] Ha TPAHUIIE
MeTal - okcu. PopMaabHO-KUHETHYECKOE ypaBHEHUE
nporecca 1 ero ananus. Kunernueckuii u
TUQPY3MOHHBIA PEXKUM peakluu. BiusiHue TeMepaTypbl
Ha CKOPOCTb OKHCIIeHUs. TepMoIMHAMUYEeCKUI aHaIu3
peakuuu aucconuanuu kapooHaros. Kunetnka mporecca
JIFCCOIHAIIH, 0COOCHHOCTH KPHCTAJUIOXHMHYECKOTO
TpeBpalieHus. ABTOKaTain3 npoiecca. BiausiHue
M3MENbUSHHS TBEPABIX (a3 Ha TEPMOIUHAMUYIECKHE U
KHHETUYECKHE XapaKTePUCTHKH Tporecca. /JIex/




2.2

TepMoauHaAMUUECKUN aHAIU3 NIPOLIECCOB
B3aUMOJICICTBUSI METAJJIOB C KUCIOPOAOM. YIIPYrocTh
JccoLlMaly OKcuia U ee ¢Bs3b ¢ G° U KOHCTaHTOM
PpaBHOBECHS PEaKLUU JUCCOLMALUH. 3aBUCUMOCTb
KOHCTaHTBI PaBHOBECHS OT TeMIepaTypbl. Biusaue
(ha30BBIX IPEBpANICHUI MeTaIa M OKCHA, B3AUMHOM
PacTBOPUMOCTY KOHACHCUPOBAHHBIX BEIIECTB HA
BEJIMYHMHY YIPYTrOoCTU AUCCOLMALUYU. AHAIU3 AUAarpaMMbl
COCTOSIHUSI METAJLI - KUCJIOPOJ Ha IPUMEPE CUCTEMBbI
Me/Ib-KHCIIOPOJ] U OCOOCHHOCTH JIMCCOIMAIINH OKCHJIOB B
3TOM cucteme. IIpuHIUI IOCIIEA0BATEILHOCTH
MIPEeBpAaILEHUN TIPU TUCCOLMALINN OKCUI0B MEIH.
Kunetuka okucienus TBepAbIx MeTauioB. Poib
muddy3un peareHTOB Yepe3 OKaINHy U
KPUCTAJUIOXUMHUYECKOIO NIPEBPAILEHHs] HA TPAHULIE
MeTall - okcua. OopManbHO-KHHETHYECKOE YpaBHEHHE
rpouiecca 1 ero aHanu3. Kunernueckuii u

G hy3HOHHBIH peXuM peaknnu. BimsHue TemmepaTtypsl
Ha CKOPOCTb OKMCIIeHUs. TepMoIMHaMUYeCKUI aHaIu3
peakin aucconuanuy kapobonaros. KiuaeTnka npornecca
JIFICCOITHAIIH, 0COOCHHOCTH KPHCTAJUIOXUMHYECKOTO
npeBpaleHus. ABToKaTaius npoiecca. BiausHue
HU3MeNbUCHHS TBEPAbIX (a3 Ha TEpMOIUHAMUYECKHE U
KMHETHYECKHEe XapaKTepHCTHKH Tporiecca. /J1ab/
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TepMonnHaMUYECKUH aHATIU3 IPOLIECCOB
B3aUMO/JICHCTBHS METAJUIOB C KUCIIOPOAOM. YIIPYToCTh
IUCCOLIMALIMY OKCHUIa U e€ cBs3b ¢ G° ¥ KOHCTAHTOH
PaBHOBECHS PEaKIMU JUCCOUHAUH. 3aBUCHMOCTh
KOHCTAHTBI PaBHOBECUS OT TeMIlepaTypbl. BiausHue
(ha30BBIX TpeBpaIIeHUI MeTallIa U OKCH/IA, B3aUMHOM
PacTBOPUMOCTHU KOHAEHCUPOBAHHBIX BEIIECTB HA
BEJIMYMHY YIPYTrOCTH JUCCOLMALUYU. AHAIU3 AUarpaMMbl
COCTOSIHUS METaJLI - KUCIIOPOJ Ha IIPUMEPE CUCTEMBL
Melb-KHCIIOPOJ] U OCOOEHHOCTHU JUCCOLHUALUH OKCUIOB B
9T0i cucteme. [TpuHIMT MOCIEN0BATENLHOCTH
NIpEBpALCHUN IIPU TUCCOLMALIUU OKCUI0B MEIH.
Kunernka okuciienus TBEpAbIX MeTaLIOB. Poib

I dy3un peareHToB Yepe3 OKallMHy 1
KPUCTAJUIOXUMHUYECKOTO NIPEBPAILEHHS] HA IPAHULIE
MeTal - okcual. PopManbHO-KUHETUYECKOE YPABHEHHE
mpouecca 1 ero aHanu3. Kunerndeckuii u

I dy3HOHHBIH PEKUM peakyu. BiusHue TemMiieparypsl
Ha CKOPOCTb OKHUCIEHUs. TepMOJUHAMUYECKUI aHAIN3
peakuuu auccoruanyu kapoonato. Kunerunka mpouecca
JHUCCOLHAIIH, 0COOEHHOCTH KPHCTAINIOXUMUUECKOTO
npeBpaleHus. ABToKaTanu3 npouecca. Bnusnue
M3MEITBUCHHUS TBEPBIX (a3 Ha TEPMOANHAMUUECKHE H
KHHETUYECKHE XapaKTepHCTHKH nporecca. /Cp/

Kon
3aHATHS

HaumenoBaHue pa3aejioB 1 TEM /BUn 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Paznen 3. 'openne ra3zos u yriepoaa

3.1

TepMoauHaMUYECKHid aHAINU3 peaklnid TOPEHUS BOJIOPOAa
U OKCHJIA yTJIepo/ia, B3aUMO/IEUCTBUS I'a30B-OKUCIUTEICH
(02, CO2) ¢ TBepaAbIM yriepoaoM. 3aBUCUMOCTh
PaBHOBECHOT'O COCTaBa ra30BOi (a3l OT TeMIEpaTypsl U
nasinenus. Kuneruka ropenus ra3zos. LernHoit mexanusm
mpoliecca 1 ycIoBuUs ero ocyuecTieHus. [lomyoctpos
BOCIUIAMCHCHUS H BIIUSIHUE PA3JIMYHBIX (PaKTOPOB HA €ro
TpaHUIBL. Y CIIOBHS, IPUBOISIIHIE K EITHOMY H
TEIUIOBOMY B3pBIBY. ['paduT Kak 0OCHOBA TBEPABIX TOILIUB
B Metamutypruu. Ctpoenue rpaguta. TernoBble sBICHUS
B IIPOLIECCE B3aUMOJEHCTBHUS YIIepoa U KUCIOPOAa.
Temneparypa BOCIUTaMEHEHUS U TymeHus yriisi. OCHOBBI
KHHETHUKH B3aMMOJICHCTBHUS yriiepoaa u kuciopoaa. /Jlex/

4
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TepMonuHAMUYECKUN aHAIU3 PEAKLMH TOPEHUs BOAOPOa
U OKCHJa yriepoja, B3auMOAECUCTBHS [a30B-OKUCIUTENEH
(02, CO2) ¢ TBepABIM yriIepoaoM. 3aBHCUMOCTh
PaBHOBECHOTO COCTaBa ra30BOH (as3bl OT TEMIIEPATyPHI U
nasienus. Kuneruka ropenus razos. LlenHoil mexaHusm
mpolecca 1 ycloBus ero ocyuectsieHus. [lonyoctpos
BOCIIAMEHEHHS U BIUSTHUE Pa3IMIHBIX (DaKTOPOB Ha €ro
TpaHULbL. Y CIIOBUS, IPUBOAAIIUE K [IETTHOMY U
TEIJIOBOMY B3pBIBY. [ pauiT Kak OCHOBa TBEP/BIX TOILIHB
B Metautyprun. Ctpoenue rpaduta. TermoBble sBICHUS
B [IPOLIECCE B3aUMO/JICHCTBUS YIJIEpoJa U KHCIOpOo/a.
Temneparypa BOoCIUIaMEHEHUS U TyLIeHUs Yriisi. OCHOBBI
KMHETHUKH B3aUMOJICHCTBUS yriiepoaa U kuciopoxa. /Cp/

Kon
3AHATUSA

HaumenoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Pasnen 4. BoccranoBJieHUSI METAJLJIOB M3 OKCH/IOB

4.1

TepMoauHAMUYECKUN aHATIU3 PEAKLUHA BOCCTAHOBJICHUS
METaJJIOB U3 OKCUAOB ra3000pa3HbIMU
BOCCTaHOBUTEISIMU — BOJOPOAOM U OKCHIIOM YTIIEPOJIa.
CpaBHEHHE NX BOCCTAHOBHTEIIFHOI CIIOCOOHOCTH.
BoccranosneHne MeTaIIOB OKCHIOM yIIIepo/ia B
MIPUCYTCTBUH TBEPAOTO yriaepoaa. Pacuer Temneparypsl
Hayaja BOCCTAHOBJIEHUS OKCHUIa MeTajlla IIPY 3aJaHHOM
00IIeM JaBIEHUN OKCHJIOB yIieposaa. YueT
PacTBOPUMOCTH Yriepoja B MeTanie. MexaHu3M U
KHHETHKA BOCCTAHOBJIEHHS METANTIOB U3 OKCUIOB Ta3aMH.
CraguiiHOCTb TIpoLiecca; CTauu, ONPENENIONIIe
CKOPOCTB. Y CIIOBHS peann3aliii KHHETHIECKOTO ’
nuddy3noHHOrO peskMoB. /JIex/

4

4.2

TepMmoauHaMUUYECKUH aHATN3 PEaKLMH BOCCTAHOBICHUS
METAJUIOB U3 OKCHIOB Ia3000pa3HbIMH
BOCCTaHOBUTEIISIMU — BOJOPOAOM U OKCHIIOM yTJIEPOJIa.
CpaBHeHHUE UX BOCCTAHOBUTENBHON CIIOCOOHOCTH.
BoccranosieHne MeTaI0B OKCHIOM YIJIepoaa B
MIPUCYTCTBHH TBEPIOTO yriepoaa. Pacuer Temmeparyps
Hayaja BOCCTAHOBJICHUs OKCH/Ia METaJlJIa IPH 3aJaHHOM
00LIEeM JIaBICHUH OKCHJIOB yriepoja. Y4eT
PacTBOPHMOCTH yTJIEpOAa B MeTaluie. MexaHusM n
KMHETHKAa BOCCTAHOBIICHHUS METAIJIOB U3 OKCHJIOB Ta3aMH.
CraauitHOCTB TIpOLIecca; CTaMH, OIPEeIIOIIe
CKOPOCTb. Y CIIOBHS peaJIN3alliil KHHETHYECKOTO U
nmuddysnornoro pexxumos. /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BU] 3aHATHUSI/

Cemectp
/ Kypc

Yacos

p.noar.
4acoB

IIpumeyanue

Pa3gen 5. Ctpoenue u cBoOiicTBa MeTALJIYPru4ecKuX
pacmiaBoB




5.1

AHaIIN3 CTPOCHUS KUAKUX METAIJIOB Ha OCHOBE OOIINX
(U3UKO-XMMHYECKHUX MPEACTABICHUIT O CTPOCHUU
JKUIKOCTeH. AMOp(hHBIC METAJIIBI M CIUIABBI, CIIOCOOBI HX
MOJTy4eHHs1. POJb IJTAaKOB B METAJTypTAYECKUX
npoueccax. XMMHUYECKHI U MUHEPaJIOTHUYECKUM aHaIu3
TBEPABIX IIAKOB M MX Kiaccuukarms. JJuarpaMmel
COCTOSIHUS BAKHEHUIITMX TBOMHBIX CHCTEM Ha OCHOBE
OKCHJIOB KaJbLIUs, KPEMHHS U aTFOMHHUSI.
DKcIepUMeHTaIbHbIE OCHOBBI HOHHOHN TEOPUIKUAKUX
[IUIAKOB (PEHTTEHOCTPYKTYPHBIC UCCIICAOBAHHUS,
IEKTPOIPOBOAHOCTD XKUJIKUX 11IakoB, DJC B cucreme
MeTal - nuiak). [1omynpoBOTHHKOBBIE CBOWCTBA OKCHIIOB
NePEXOAHBIX MEeTaIOB. TepMogHaMUUecKasi akTUBHOCTh
KOMTIOHEHTOB IUIAKOBOTO pactuiaBa. OCHOBHBIE
TIOJIOKEHHS TEOPUU COBEPUICHHBIX HOHHBIX PACTBOPOB H
MIPUYMHBI OTKJIOHEHUS OT Hee. MUKPOHEOAHOPOIHOCTD
muiakoB. CTPYKTYpHO-4yBCTBUTEIIEHBIC CBOHCTBA
[IUIAKOB. BS3KOCTH U yieNbHas AIEKTPONPOBOAHOCTD, MX
3aBHCUMOCTH OT COCTaBa M TEMIIEPATYPHI.
KoaddumueHTs! 1udGy3un mpocThiX U KOMITICKCHBIX
1oHOB. [ToBepXHOCTHBIE CBOICTBA METAIITHIECKUX U
[IUIAKOBBIX PACIUIaBOB. 3aBUCHMOCTH TIOBEPXHOCTHOTO
HATSDKEHUS OT KOHLIGHTPALMHU TOBEPXHOCTHO-aKTUBHBIX
KOMIIOHEHTOB. Mex(a3zHoe HATSHKCHUE Ha TPAHHUTIE
MeTaJlIa o IIIaKoM u pabdora aaresun ¢a3. Ponb
MIOBEPXHOCTHBIX SIBJICHUH B Mpolleccax KPUCTAIIH3aluN
MeTaJlla, pacTeKaHUs pacIulaBa 110 TBEPJOH OBEPXHOCTH
U yJaJIeHUs HEeMETaUTHIeCKUX BKITFOUeHu. /JIek/

5.2

AHanM3 CTPOSHUS KUAKAX METAIUIOB Ha OCHOBE O0IMINX
(DU3UKO-XIMUYECKHX MIPEACTABICHUI 0 CTpOSHUN
XKuAKocTeld. AMOp(QHBIE METaLTBI U CIUIABBI, CHOCOOBI HX
N0JIy4yeHHs. Posb IIJIaKOB B METATyprUdecKUX
npoueccax. XMMUYECKUN 1 MUHEPAJIOTUYECKUI aHaIN3
TBEPJIbIX IIAKOB M UX Kiaccuukanus. JJuarpammel
COCTOSIHMS BaXKHEHIIMX JBOIHBIX CHCTEM Ha OCHOBE
OKCH/JIOB Ka/lbLiUsl, KPEMHUS U aJIOMUHUS.
OKCHepUMEeHTAIbHBIE OCHOBBI HOHHON TEOPHHU JKUIKUX
LIJIAKOB (PEHTTEHOCTPYKTYpPHBIE UCCIE0BaHUS,
IEKTPOIPOBOAHOCTD XKUIKUX IIakoB, DJIC B cucreme
MeTaJI - nuiak). [1omympoBOTHIKOBEIE CBOMCTBA OKCHIOB
MEePEeXOHBIX METAIIOB. TepMogHAMHUYeCKasi aKTHBHOCTh
KOMITOHEHTOB IIJaKOBOro paciiasa. OCHOBHbIE
TI0JIO’KEHUS TEOPUU COBEPLICHHBIX HOHHBIX PACTBOPOB U
IIPUYHUHBI OTKJIOHEHUS OT Hee. MUKPOHEOAHOPOJHOCTD
niakoB. CTPYyKTypHO-UyBCTBUTEIbHbIE CBOMCTBA
[IUIAKOB. BA3KOCTH U yJenbHast 3IeKTPOIPOBOAHOCTD, UX
3aBUCUMOCTb OT COCTaBa U TEMIIEPATYPHI.
Koadduumentsr nuddy3nn npocTeix 1 KOMIIEKCHBIX
1OHOB. [I0oBEpXHOCTHBIE CBOMCTBA METATUITMYECKUX U
LIUIAKOBBIX PACILUIABOB. 3aBUCUMOCTb IIOBEPXHOCTHOTO
HATSDKEHUS OT KOHIIEHTPAIUU TOBEPXHOCTHO-aKTUBHBIX
KOMIOHEHTOB. Mex(ha3Hoe HAaTsHKEHHE Ha TPAHULIE
MeTaJlla co IUTakoM u pabora axresun ¢asz. Pons
MIOBEPXHOCTHBIX SIBJICHUH B IIPOlLECCaX KpUCTAIIN3ALUN
MeTaJla, pacTeKaHUs paciliaBa Mo TBEPOi OBEPXHOCTU
U yJlaleHus HeMETaUIMIeCKUX BKIIOUeHUH. /J1ab/
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AHaIIN3 CTPOCHUS KUAKUX METAIJIOB Ha OCHOBE OOIINX
(U3UKO-XMMHYECKHUX MPEACTABICHUIT O CTPOCHUU
JKUIKOCTeH. AMOp(hHBIC METAJIIBI M CIUIABBI, CIIOCOOBI HX
MOJTy4eHHs1. POJb IJTAaKOB B METAJTypTAYECKUX
npoueccax. XMMHUYECKHI U MUHEPaJIOTHUYECKUM aHaIu3
TBEPABIX IIAKOB M MX Kiaccuukarms. JJuarpaMmel
COCTOSIHUS BAKHEHUIITMX TBOMHBIX CHCTEM Ha OCHOBE
OKCHJIOB KaJbLIUs, KPEMHHS U aTFOMHHUSI.
DKcIepUMeHTaIbHbIE OCHOBBI HOHHOHN TEOPUIKUAKUX
[IUIAKOB (PEHTTEHOCTPYKTYPHBIC UCCIICAOBAHHUS,
IEKTPOIPOBOAHOCTD XKUJIKUX 11IakoB, DJC B cucreme
MeTal - nuiak). [1omynpoBOTHHKOBBIE CBOWCTBA OKCHIIOB
NePEXOAHBIX MEeTaIOB. TepMogHaMUUecKasi akTUBHOCTh
KOMTIOHEHTOB IUIAKOBOTO pactuiaBa. OCHOBHBIE
TIOJIOKEHHS TEOPUU COBEPUICHHBIX HOHHBIX PACTBOPOB H
MIPUYMHBI OTKJIOHEHUS OT Hee. MUKPOHEOAHOPOIHOCTD
muiakoB. CTPYKTYpHO-4yBCTBUTEIIEHBIC CBOHCTBA
[IUIAKOB. BS3KOCTH U yieNbHas AIEKTPONPOBOAHOCTD, MX
3aBHCUMOCTH OT COCTaBa M TEMIIEPATYPHI.
KoaddumueHTs! 1udGy3un mpocThiX U KOMITICKCHBIX
1oHOB. [ToBepXHOCTHBIE CBOICTBA METAIITHIECKUX U
[IUIAKOBBIX PACIUIaBOB. 3aBUCHMOCTH TIOBEPXHOCTHOTO
HATSDKEHUS OT KOHLIGHTPALMHU TOBEPXHOCTHO-aKTUBHBIX
KOMIIOHEHTOB. Mex(a3zHoe HATSHKCHUE Ha TPAHHUTIE
MeTaJlIa o IIIaKoM u pabdora aaresun ¢a3. Ponb
MIOBEPXHOCTHBIX SIBJICHUH B Mpolleccax KPUCTAIIH3aluN
MeTaJlla, pacTeKaHUs pacIulaBa 110 TBEPJOH OBEPXHOCTH
U yJaleHUsS HEeMETaUTHYeCKUX BKIFoueHui. /Cp/

10

Kona
3aHATHS

HaumenoBaHue pa3jesoB U TeM /BU/ 3aHATHUSA/

Cemectp
/ Kype

Yacos

Ip.noar.
4yacoB

IIpumeuyanue

Pa3zznen 6. OCHOBBI TeOpUH B3aMMOAEHCTBUS KHIAKOTO
MeTa/UIa M IIJIAKA

6.1

DIeKTpOXUMHUYECcKast IPUPOJIa B3AaNMOICHCTBHS JKUIKAX
IIJJAKOB ¢ METAJUIOM U IITEITHOM (KadecTBeHHAS
KapTHHA). JIBOIHO 2/IeKTpHUYECKHIA CIIOHM Ha TPpaHUIle
¢a3. [TonsTHE O CONPSIKEHHBIX NMEKTPOAHBIX MIPOLECCAX.
PaBHOBECHBI NIEKTPOAHBIN TOTEHIIAAI B €TO CBSI3b C
aKTHBHOCTSIMU M KOHIICHTPAIUSMH PEarcHToB.
PaBHOBecHOE pacripesiesieHue KHCIOPOia MEK LY
METaJIUIOM M IUTakoM. PaKkTopsl, BIHSIOMINE Ha
OKHCJIUTEIBHYIO CIIOCOOHOCTH IITaka. PaBHOBECHOE
pacrpeneneHue cepsl U pochopa MeXIy METATIIOM U
nrrakoM. QakTopsl, BIUSIOMNE Ha KO3 UITUEHTHI
pactipeneneHus. Y cioBus 3 PEeKTHBHON Aecynbhyparin
u nedocdopanmu cruiaBoB. CKOPOCTH AMEKTPOTHOTO
Ipolecca ¥ IIOTHOCTh TOKa. DIEKTPOHAs! HOJISIPU3ALIHS.
BonpTaMnepHas XxapakTepHCTHKA, PEKHM 3IEKTPOIHOTO
npouecca. CTalmoHapHbIN OTEHIIMAI HEPABHOBECHOU
CHCTEMbI MeTa/ul-IlIak. OnpeneneHyue TMMUTHPYIOLINX
CTaIui ¥ CKOPOCTEH OKHMCIIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaKnuii ¢ NCTIOJIF30BaHIEM BOJIBTAMIICPHBIX
XapaKTEePUCTHUK 3TEKTPOIHBIX IporieccoB. /JIex/




6.2

OnexTpoxXuMuIecKast IpUPoa B3aHMOICHCTBHS KUIKUX
LIJJAKOB ¢ METAJUIOM U ITeifHOM (KadecTBeHHas
KapTuHa). J[BOWHOM JIEKTPHUYECKHI CII0I Ha TpaHuUIe
¢a3. [ToHsATHE O CONMPSKEHHBIX MEKTPOIHBIX IPOIIECCax.
PaBHOBeCHBIN ANIEKTPOIHBIA MOTEHLIMA U €TI0 CBA3b C
aKTHBHOCTSIMU U KOHIIEHTPALUAMH PEareHToB.
PaBHOBeCHOE pacrpesieneHue KUCI0POaAa MEXITY
METaJIIOM M IuTakoM. PaKkTops!, BIUSAOMINE HA
OKHCIIUTEIbHYIO CIIOCOOHOCTH 11aka. PaBHOBeCcHOE
pacripeeneHue cepbl u Gpochopa MEKITY METAIIIOM H
nutakoM. @akTopsl, BIUSIONE Ha KO PUITIEHTH
pacmpeneneHus. Y cnoBus 3pHeKTUBHON Iecyabypaun
n nedocdopanuu cruiaBoB. CKOPOCTH 3IEKTPOAHOTO
IIporecca M INIOTHOCTh TOKA. DJIEKTPOAHAS HOIPH3AIIHAL.
BonsTaMnepHas XxapakTepUCTHKA, PEKUM 3IEKTPOIAHOTO
npouecca. CTallMOHapHBI OTEHIUAT HEPaBHOBECHOI
CHCTeMBI MeTaINT-IIDTaK. OmpeaeneHue INMATHPYIOIIIX
CTaJUii ¥ CKOPOCTEH OKHCINTETHFHO-BOCCTAHOBUTENEHBIX
peaKIuii C UCTIOIB30BaHUEM BOIBTAMIIEPHBIX
XapaKTEePUCTHUK EKTPOJHBIX Hporieccos. /J1ab/

6.3

DNeKTPOXUMHUUECKast IPUPOJIA B3aUMOACHCTBHUS KUAKUX
[IJJAKOB ¢ METAJUIOM ¥ IITEIHOM (KadecTBeHHAS
KapTuHa). J[BOMHOM 3/IeKTpHUUeCKHil cI0il Ha rpaHuUIle
¢a3. [TonsTHE O CONPSIKEHHBIX NMEKTPOAHBIX MPOLECCAX.
PaBHOBECHBI ANEKTPOIAHBIN TOTEHIAAI B €TO CBSI3b C
aKTUBHOCTSIMU M KOHIICHTPAIlUSMH PEarcHToB.
PaBHOBecHOE pacrpesielieHue KHCIOPOia MEXLY
METAJUIOM U IUTakoM. DakTopEI, BIUSIONINE Ha
OKHCJIUTEIBHYIO CIIOCOOHOCTH IITaka. PaBHOBeCHOE
pacmpeneneHue cepsl u Gochopa MEKITy METATIIOM U
nr1akoM. GakTopsl, BIUSIOMNE Ha KO3 PHUITUEHTHI
pactipeneneHus. Y cioBus 3 PEeKTHBHON Aecynbhyparin
u nedochopannu cruiaBoB. CKOPOCTH AMEKTPOTHOTO
IpoLecca 1 IOTHOCTh TOKa. DIEKTPOHAs HOJISIPU3ALIHS.
BonbraMnepHast XxapaKTepUCTHKA, PEXKUM 3JIEKTPOIHOTO
npouecca. CTalmoHapHBIN OTEHIIMAI HEPABHOBECHON
CHCTeMbI MeTaI-IrIak. OnpeaeneHne JMMATHPYOUX
CTaJIui ¥ CKOPOCTEH OKHMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuuii ¢ NCIOJIB30BaHIEM BOJIBTAMIICPHBIX
XapaKTEePUCTHUK 3IEKTPOAHBIX IporieccoB. /Cp/

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.noar.
94acoB

IIpumeyanue

Paznen 7. Packucienne merasuia, oopasoBanue u
yAajieHue HeMeTaNJINYeCKUX BKJIKYeHUit

7.1

OO01mmast xapaKTepUCTHKA MPOIIECCOB PACKHUCIICHUS.
Croco0s! packucnenus. PackucnuTensHas CHOCOOHOCTh
3JIEMEHTOB. 3ap0K/ICHUE HEMETAJUIMYECKUX BKIIFOUCHUH.
ITosiBneHue 3apopinieii B rOMOT€HHOM CUCTEME U Ha
TOTOBBIX IIOBEPXHOCTSX. Y KPYITHEHUE BKIIIOUCHUH.
TepMoanHaMHUYECKOE PACCMOTPEHHE TPOoLIecca.
Kunetuka oOpa3oBanust HOBOH (a3bl. YKpynHEeHHE
BKJIIOUEHUH U UX yJaneHue u3 metayia. Kunernka
koarysiun. CKOpoCTh BCIUIBIBaHUE BKITIOUEHUH B
KuakoMm Mertasuie. [lepexos BKIFOUeHUH U3 MeTalia B
IIJIaK.

/JTex/




7.2 OOmas xapaKTepUCTHKa IPOIIECCOB PACKUCIICHHUSI. 4 3 0
Cnoco6s! packucnenus. PackucnuTenbHas CHOCOOHOCTD
JIEMEHTOB. 3apOXKI€HHE HEMETANINUECKUX BKIIOUEHUH.
IlosiBneHue 3apoablileii B TOMOI€HHON CUCTEME U HA
TOTOBBIX IIOBEPXHOCTSX. YKPYITHEHUE BKIFOUECHUH.
TepMoarHaMuuecKkoe paccCMOTPEHUE MpoLEcca.
Kunetuka oOpa3oBanust HOBOH (a3bl. YKpynHEeHNE
BKJIIOYECHUH U UX yJalleHue u3 Meramia. Kunetuka
koarynanui. CKOpocThb BCIUIbIBAHHE BKITIOUEHUI B
*kuznkoM Metaiie. Ilepexon BKItoueHUH U3 MeTaa B

mutak. /Cp/
Kon HaunmeHoBaHMe pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Pasnen 8. 3akiarouenue 0
8.1 Pousb pU3MKO-XMMUYECKOr0 aHATN3a METAILTY PrUueCcKuX 4 1 0

MIPOIIECCOB B COBEPIICHCTBOBAHUH CYMIECTBYIOIINX U
pa3paboTKe HOBBIX TEXHOJIOTHH ITOTyYSHHST METAILIOB U
cmiaBoB. /JIex/

8.2 Pousb pU3MKO-XMMUYECKOro aHATN3a METAILTY PrUUeCKuX 4 1 0
IIPOLIECCOB B COBEPIICHCTBOBAHUH CYIIECTBYIOIINX 1
pa3paboTKe HOBBIX TEXHOJIOT Ui OTyIEHHS METAJIOB U
cruiaBoB. /Cp/

8.3 Koncynpranus no aucuuruinze /Kone/ 4 2 0

3.0LIEHKA KAUECTBA PEATA3ALINU AUCHUILIAHGI (MOIYJIST)

3.1. Texkymuii KOHTPOJIb

@DopMBI 1 BUIBI TEKYIIET0 KOHTPOIIS 110 AUCLUIUINHE, BUbI 331aHNH, KPUTEPHN UX OLICHUBAHUS, pacnpe/eraeHre 0aaioB M0 BUiaM
Tekymero koHTponst B BPC (pu ucnonp30BaHmm) pa3padbaTIBAIOTCS MPENOAaBaTeIeM TUCIUILIHHEL C yIETOM €€ CIeIM(OUKH 1
JOBOJISITCS IO CBEACHUS 00YJAOIUXCS HA IEPBOM Y4€OHOM 3aHSATHH.

Texyuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS IIPEoiaBaTeIeM JUCIUILIMHBI B pAMKaX KOHTaKTHOH paboThI 1
CaMOCTOSTEIBHON PabOThI 00yUaIOImUXCS.

Bo3moxxHBI pa3nuaHbe HOPMBI IPOBEACHHS TEKYIIEH aTTeCTAINH: YCTHBIH OTBET, THCHMEHHBIH OTBET, KOMITBIOTEPHOE
TECTHUPOBaHUE, BHIIIOJHEHNE MMPAKTHUECKOTO 3aaHus B AJIEKTPOHHOH nH(popMannoHHo-o0pa3oBaTensHo# cpene (QMOC).

Jnst pukcupoBaHUs pe3ysIbTaTOB TEKYIIEro KOHTPOIIsE MOXeT nucrnoibzoBarbest JMOC.

3.2. [IpoMe:xyTOUHAs aTTECTAIUS

ITpoMexyToYHast aTTeCTAIMS 110 JUCIUIUTHHE IPOBOUTCS C MCIOIB30BAHUEM BOIIPOCOB M 331aHUI M3 KOMIUICKTA OIICHOYHBIX
Mmarepuranos (KOM) o qucrmrumae.
Onenka c(OpMHUPOBaHHOCTH KOMIETEHIMH (YACTH KOMIIETEHIINN ) OCYIIECTBISECTCS] Ha OCHOBE OLICHKH:

0 3HAHUEBBIX PE3yJbTATOB — MPOBEPSIOTCA Yepe3 TECTOBbIE 3alaHHs C BBIOOPOM OJHOTO MM HECKONBKUX MPaBUIIBHBIX
OTBETOB, a TAKXKE YEPEe3 YCTHBIN MIIM MMCbMEHHBIN OTBET HA TEOPETUUECKUE BOIPOCHI;
O YMEHHUH U BIIAJICHUN — MIPOBEPSIIOTCS Yepe3 BBIIIOJIIHEHNE MPAKTHIECKHX, Ta00PaTOPHBIX WM MPOEKTHBIX 3aJaHUMH, a

TaKKe Yepe3 pelIeHNne THIIOBBIX MPOo(ecCHOHANBHBIX 3a/1a4.
Kputepun onieHnBaHNs TEOPETHUECKUX BOIIPOCOB M TECTOBBIX 3a/laHUM:

O «otngHo» — 90-100% npaBUIIBHBIX OTBETOB;

O «xopomo» — 76—-89% mpaBUIBHBIX OTBETOB;

O «yZIOBIETBOPUTENBHO» — 60—75% MpaBUIBHBIX OTBETOB;

O «HEYOBIETBOPUTENBHO» — MeHee 60% MpaBUIbHBIX OTBETOB;

O «3aureHo» — 60—100% npaBUIBHBIX OTBETOB;

0 «HEe3auTeHO» — MeHee 60% NpaBUIBHBIX OTBETOB.

Kpurepun oneHnBaHuUS MPaKTHUECKUX (MPAKTUKO-OPUEHTUPOBAHHBIX) 3a1aHHI:

O «OTIIMYHOY» — 3aJ]aHUE BBITIOJIHEHO MOJHOCTHIO, 0e3 OmMOOK M HeMOoYETOB; IIPOAEMOHCTPHPOBAHO CBOOOIHOE BIIATCHNE
MaTepualioM, yMeHHE IPUMEHATh 3HAHHUS B CTAaHJAPTHBIX U HECTAHAAPTHBIX CUTYAIHAX;

O «XOPOIIO» — 3aJjaHKe BBIIIOJIHEHO MOJHOCTHIO, JIOIYIICHBI HE OoJiee 0HOM HerpyOoil OIMMOKH WK OZHOTO-ABYX
HEI0YETOB;

O «YIOBICTBOPHUTEIIFHO» — 3aJJaHNE BBIIIOIHCHO HE MEHEEe 4eM Ha 2/3; MOmyIIeHs! oJHa Tpy0as uim IBe-TpU HerpyObie
OIIMOKH, HO O0IIast JIOTHKA PEIICHHs] COXpaHEHa;

O «HEY/IOBJICTBOPUTEIBHO» — 331laHHE BBIIOJHEHO MEHEE YeM Ha 2/3; IOMyIIeHbI IpyOble OMIMOKHU, CBUACTENBCTBYIOIINE O
HETIOHNMAaHHUH CYTH 33/IaHHS FJIH OTCYTCTBHH HEOOXOANMBIX YMECHUIH;

O «3aureHo» — 60—100% mpaBUNBHBIX OTBETOB;

0 «HEe3auTeHO» — MeHee 60% MpaBUIBHBIX OTBETOB.

OO0mye MoJIoKeHHs:

Bo3MoxHBI pa3nuaHbe (HOPMBI TPOBEIACHIUS IPOMEKYTOUYHOH aTTECTAINH: YCTHBINH OTBET, TUCEMEHHBIH OTBET, KOMIIBIOTEPHOE
TECTHUPOBaHUE, BHIIIOJHEHNE MPAKTHUECKOTO 3aaHus B AJIEKTPOHHOM nH(popMannoHHo-o0pa3oBaTensHo# cpene (QMOC).
Kaskzip1it oOyuaromuiicst moyyaeT yHUKAIbHBIH BApUaHT 3a1aHni, c()OPMUPOBAHHBIN N3 KOMIUIEKTA OLIEHOYHBIX MaTepHaIIOB.
HToroBas oreHKa BEICTaBIIETCS ¢ YIETOM KaK TEKYIIEro KOHTPOJIS (IIPH HAJMYHUH), TaK U Pe3yTbTaTOB ITPOMEXKYTOUHOI




aTTeCTalUH.
KommuiekTsl 011eHOYHBIX MaTepHajoB pazpadaThIBalOTCs Ha Kadeape U cooTBeTcTBYIOT TpeboBanusiM @I'OC BO, conepxanuio
paboueii mporpaMMbl 1 HHIUKATOPaM KOMITETCHIIMN B 4acTH, POPMUPYEMOH B paMKax TUCIIUTUIAHBL.

4. YHEBHO-METOJNUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHME JTUCIUMIIJIMHBI (MOAY JIA)

4.1. PexomeHnayemas JiuTepatrypa

4.1.1. OcHoBHasl TUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBsue

I/I3£[aTeJ'ILCTBO, rona

Dn.azapec

ITanepun C. H., CepoB
I'.B.

DU3UKO-XUMUS METAIIJIOB 1 HEMETAITTHYECKUX
MaTCpUaJIoB.: y‘{e6HO-MeTOIII/I‘ICCKO€ rmocooue

Mocka: MUCHC,
2007

http://e.lanbook.com/b
ooks/element.php?
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4.2.1 llepeyeHb JUIEH3NOHHOTO U CBOOOTHO PACIPOCTPAHIEMOI0 POrPAMMHOI0 00ecreYeHust

Kommekr JIMOCH3HOHHOTO U CBO60,I[H0 pacrnpoCcTpaHaeMoro nporpaMMHOTo 06€CH€‘IGHI/I5{, B TOM YHCJIC OTCYCCTBCHHOI'O
MMPONU3BOACTBA, KOTOPbIM obecrieueH YHHUBEPCUTECT!

1. Onepaunonnas cuctema Microsoft Windows (Bepcun, nognepkuBaemsie TY YI'MK) nim oredecTBEHHbBIE OTEpalliOHHBIE
cucTeMbl Ha 0a3ze LinuX, cooTBEeTCTBYONIHE TPEOOBAaHUIM NH(DOPMAIMOHHOH 0E30ITaCHOCTH 1 IOIACPIKHBaeMble HHOPACTPYKTYpOit
YHHBEPCUTETA.

2. AatuBupyc Kacnepckoro (JIMiieH3upoBaHHOE aHTHBUPYCHOE pelieHne, mpuMmensiemoe B UT-uadpacTpykType yHUBEpCHUTETA).
3. CpeactBa cereBoii 6e3omacHoCTH 1 GunbTpanuu Tpapuka SkyDNS.

4. O¢ucHoe nporpammHoe obecrieueHne cemeiictBa Microsoft mim coBMecTrMbIi oducHbIi makeT («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, IEKTPOHHBIMH TaOJIUIIaMH, TIPE3CHTANNSAMHA 1 0a30BBIMI
(hopmaramu oOMeHa.

5. Bpaysepsl u cpencTBa qoctymna k Beo-pecypcam (SIuaekc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padoTy ¢ DMOC, GHOIMOTEIHBIME U 00pa30BaTEILHBIMU OHJIAHH-TUIAT()OPMAMH, C YCTaHOBJICHHBIMU
ceptutukaramu Munllugpsr PO.

6. CpencTBa pabOThI ¢ apXHBaMH U (aiioBoit cucreMoit (Hampumep, 7-Zip, WinRAR uiau BCTpoeHHBIE CpeicTBa ONepariMOHHON
CUCTEMBI).

7. CpenctBa mpocmoTpa u 06pabotrku PDF-nokymentoB Adobe Acrobat Reader, mmu Bctpoennsie cpencrsa OC.

8. I'padmueckuii pexakrop Paint. NET miu ero kpoccrunardopmennsie ananoru (GIMP u ap).

9. Tekcrossrii penaktop Visual Studio Code mmi coBMecTUMBIE KpoccIuiaT(OpMEHHBIE PEIICHHS C OTKPBITHIM UCXOIHBIM KOZOM.

4.2.2 Ilepedyennb npodeccHOHAIBHBIX 023 JaHHBIX 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

4.2.2.1 | Poccuiickue *ypHaJbl B CBOOOTHOM JOCTYTIE HAYYHOH 3eKTpoHHOM 6nbmroreka eLIBRARY.RU

4.2.2.2 | CnpaBouHas npaBoBas cucrema Koncynsrantllinroc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAYJIS)

5.1 O6mas xapaKTepHCTHKA y4eOHBIX ayIUTOPHIl M HHBIX NOMelleHHit

JucrunnuHa (MOXyiIb, IPAKTUKA) Pealn3yeTcs B yUeOHBIX ayAUTOPUSIX IS IPOBEACHHS YIEOHBIX 3aHATHI, OCHALIEHHBIX
000pyOBaHHEM M TEXHUYECKIMH CPEJICTBAMHU 00YUCHUSL.

VYueOHbIe ayJUTOPHUH JUTS TIPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA YKOMIDIEKTOBAHBI yUeOHOH MEORNIBI0 U TEXHHIECKUMU
cpeacTBaMH 00yUIEHUS: MyIbTUMEINITHOE 000pYXOBaHHE JUIA IIPEIOCTABICHUS yueOHOI HH(pOpMauy ayAUTOPHH (CTAI[IOHAPHOE
WK TIEpEHOCHOE) U (TP HEOOXOJMMOCTH) 3BYKOYCHIIMBAOIIee 000pyAOBaHNeE (CTAallHOHAPHOE HIIH IIEPEHOCHOE).

Y4eOHbIe ayANTOPHUH JUIs IPOBE/ICHUS IPAKTHUECKUX 3aHATHIH, B TOM YHCIIe CEMUHAPCKOTO THIIA, TPYIIIOBBIX U HHMBHIYalbHBIX
KOHCYJIBTAIHH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHON aTTECTAIlMH YKOMIUICKTOBAHBI YIeOHOH MEeOETIbI0 M TEXHIYECKAMH
CpeacTBaMu 00y4eHUs: MyJIbTUMEINITHOE 000pyI0BaHNUE (CTALIMOHAPHOE WIIM TIEPEHOCHOE) U (IIPU HEOOXOIMMOCTH)
3ByKOycCHIIMBatoliee 000pyjoBaHKe (CTAllMOHAPHOE WM NIEPEHOCHOE).

IMomemneHne A1 CaMOCTOSTENBFHOI PadOTHI OCHAIICHO KOMITBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO TIOIKIFOUCHHUS K CETH
"UaTepHeT" u 00ecTieYeHneM JIOCTYTa B ANEKTPOHHYIO HHPOPMAIIIOHHO-00pa30BaTENbHYO CPELy.

AKTyanpHbIE CBEJICHUS O HATMUUHU 000PYIOBAHHBIX YU€OHBIX KAOUHETOB U OOBEKTOB JJIsl IPOBEACHUS IPAKTHYECKUX 3aHITUH
HpeJCTaBIIeHbI B ClIEUANBEHOM paszene «CBelleHust 00 00pa3oBaTenbHOM OpraHu3aun» opUINaIbHOTO caiTa YHHBEPCUTETA.

5.2 TlepeyeHb cienUAIU3UPOBAHHBIX Ay ITUTOPHIi, OCHAIIIEHHBIX JIA00PATOPHBIM 000PYI0BaAHUEM (3ATIOJIHAETCS NMPU
He00X0IMMOCTH)

Ayn. Ne | Hasuaueunne | OcHaleHnue

6. METOJNYECKHUE YKA3AHUA VI OBYYAIOIUXCSA 11O OCBOEHUIO JNCIUMITJIMHBI (MOZY JIS)

Meroauueckue yka3aHus 1 00y4yarolUuXcs 0 OCBOCHUIO JUCIUILINHBI

- Uzyuyenne pabodeii mporpaMMbl TUCIATUTAHEL.

- Ob6s3aTenbHas MOATOTOBKA K IPAKTHIECKUM 3aHATHAM.

- M3yueHue OCHOBHOM M TONOJIHUTEIBHON JIUTEPATypPhl, HHTEPHET-UCTOYHUKOB.
- BeinosiHeHue BCcex BHOB CAaMOCTOSITENILHON PaOOTEI.

D¢ dexTHBHOE 0CBOCHNE AUCIAILUINHEI IPEAIOIaraeT PEryIIpHOE IOCEICHIE BCEX BUIOB Ay AUTOPHBIX 3aHATHI, BEIIOIHCHUE
IUIaHa CaMOCTOSITENILHON PabOTHI B OJIHOM 00bEME U IIPOXOKACHNE aTTECTallM B COOTBETCTBHU C KaJIECHIAPHBIM yYEOHBIM
rpaEIKOM.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1865

CryaeHTy peKOMEHIyeTCs O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M AOTIOTHUTENBHOM MuTepaTypsl. JlocTyn K HH(GOPMAIIMOHHBIM
pecypcam OHONMHOTEKH U HH(POPMAIIMOHHO-CIIPABOYHBIM cucTeMaM ceTd "MHTepHeT" OpraHn30BaH B YUTAJIBHOM 3aJic OHOIHOTEKH
co craroHapHsix [I19BM, mu6o ¢ mumanoro [I9BM (HoyTOyKa, ITaHIIETHOTO KOMIIBIOTEPA HIIM HHOTO MOOMIIEHOTO yCTPOMCTBA)
MOCPEICTBOM OECHPOBOTHOTO AOCTYTIA NIPH aKTHBAIIMH HHANBHAYAIBHOM yUETHOH 3aITHCH.

ITonp3zoBanre HHHOPMAIIMOHHBIMU PECYPCAMU PACIIMPIET BO3MOKHOCTH OCBOEHHSI TEOPETUYECKOTO KypCa, BHIIOJTHEHUS
CaMOCTOSATEIIBHOH PaboTEHI.

ITpakTHyeckne 3aHATHA BKIIOYAIOT B ce0sI OCBOCHHE EHCTBIH, 00CyX/IeHne po0IieM 1o OCHOBHBIM pa3zeiaM Kypca u
HAIIPaBIICHBI

Ha yrayOlieHre U3y4YeHHOTO TEeOPETUYECKOro MaTeprana U Ha IpUoOpeTeHne YMEHUH 1 HaBBIKOB.

CamocTosTenbHas padoTa CTY/ICHTOB BKIIIOYAET OCBOCHUE TEOPETHYECKOTO MaTepHaia, IOJrOTOBKY K BBITOJTHEHHIO 33TaHUH
MPaKTHYECKNX 3aHATHH, ¥ TOATOTOBKY K aTTECTAI[HH.

Metoandeckre peKOMEHIANNH 110 OpTraHU3aIllii 00pa30BaTeILHOTO Tpolecca i 00YISHUST HHBAIHUIOB U JIKII C OTPAaHMYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI

Ipu HEOOXOAUMOCTH POTPaMMa TUCIUILTHHBI MOXKET OBITh aalITUPOBAHA JJISI HHKITFO3UBHOTO O0YYCHHSI HHBAITU/IOB | JIUI] C
OrpaHMYCHHBIMU BO3MOYKHOCTSIMHU 3I0POBBsI C YYETOM OCOOCHHOCTEH MX MCUXO(U3NUECKOTO PA3BUTHS, HHIAUBHIYTBHBIX
BO3MOKHOCTEH U HEOOXOIMMBIX CIIEIIHATBHBIX YCIIOBHI HX 00YIEHHS.

Ipu HaNMUYUH B TPYIINE CTYJCHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI BO3MOYKHO HCIIOJIb30BATh aIalITHBHBIC
TEXHOJIOTHH.

JIJis CTYZIGHTOB C OTPAaHUYCHHBIM CITyXOM:

- UCTIOJIb30BaHKE PA3HOOOPA3HBIX TUIAKTUICCKUX MATCPHAIOB (KapTOYKH, PUCYHKH, THCBMEHHOE OTIMCAHUE, CXEMBI U T.II.) KaK
MOMOIIIb /ISl IOHMMAHUS M PEIICHHS IIOCTABICHHOW 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATCPHAIIOB, KOTOPHIC JAIOT BO3MOXKHOCTh MOHITH TEMY 3aHSITHUS U OCYIIECTBUTh KOMMYHHUKATHBHEIC
JICUCTBUS;

- BBIITOJIHCHHE TIPOCKTHBIX 33 IaHUI 110 N3yYaeMbIM TEMaM.

JLJ1s1 CTYZICHTOB ¢ OTPaHUYCHHBIM 3PCHHUEM:

- HCTIOJIb30BaHUE (DMIIBMOB C BO3MOYKHOCTBIO BOCIIPUATHS Ha CIYX JTaBAEMOU B HUX MH(OPMAIIMHU JJIS MTOCIISIYIOIIETO e
00CYXIeHUS,

- UCIIOJIb30BaHKE ayTUOMATEPHAIIOB II0 U3yYaeMbIM TEMaM, HMEIOIIAMCS Ha Kadepe;

- HHIUBHyalIbHOE OOILCHUE C MPEMoJaBaTeNieM 0 H3y4aeMOMY MaTepuany;

- TBOPYECKHE 3aJaHUs 10 U3yIaeMbIM TEMaM WJIU T10 JIMYHOMY YKEJIaHHIO C YYETOM HHTEPECOB 00y4aeMoro.




