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JIncer akryanuzauuu padoueii nporpamMmbl

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u onodpeHa ans peanusauuu B 2020 - 2021
yueOHOM roay Ha 3acenaHnu Kadenpbl JIMTEHHBIX MPOLIECCOB U MATEPHATIOBEICHHS

[Ipotokon ot 01 centsadps 2020 T/ Ne 1
3aB. kadenpoii rally P H.A. ®eokTHCTOB

Pabouast mporpamma nepecMoTpena, oocykaena u onodpena as peanusauuu B 2021 - 2022
y4eOHOM roay Ha 3acenaHnu kadeapbl JIMTEHHBIX MPOLIECCOB U MATEPHATIOBEICHUS

[Iporokonor 20 . Ne
3aB. kadenpoii H.A. ®eokrucros

Pabouas nmporpamma nepecmoTpeHa, oocykaeHa u onodpena anst peanuzauuu B 2022 - 2023
yueOHOM rony Ha 3acenaHuu kadenapsl JIMTEHHBIX MPOLIECCOB U MAaTEPHUATIOBEICHUS

[IpoTtokom ot _ 20 . Ne

3aB. kadenpoii H.A. ®eokTucTos

Pabouast nmporpamma nepecMoTpena, oocykaeHa u ogodpena as peanusauuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadenpol JIMTEHHBIX MPOLIECCOB U MAaTEPHUATIOBEACHUS

[Iporokonor 20 . N
3aB. kadenpoii H.A. ®eokTucros




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

Henp ocBoeHUST AUCHUTUIMHBL (MOAYJs) « T€XHOJIOTHUS TUIaBKU FOBEJIUPHBIX METAIOB U
CIUIAaBOBY» SIBJISIETCS OCBOCHHMSI CTYJIEHTaMH, CIECHUAIU3UPYIOLIUXCS B OOJACTH JIUTEHHBIX
TEXHOJIOTHI, METOZIOB M CIIOCOOOB TIJIABKM FOBEIMPHBIX CIUIABOB, & TAK)KE CIIABOB Ha OCHOBE
MEJIH.

3amaga TUCHUIUIMHBI - TPUOOpPETEHHE CTYICHTAMU 3HAHUH M HABBIKOB IUIABKH
IOBEJIUPHBIX CIUIABOB, a TAK)KE CIJIABOB HA OCHOBE ME/IU:

- M3y4YeHUE TEOPETUYECKUX OCHOB IJIaBKH IOBEJIMPHBIX CIUIABOB, a TAKXKE CIJIaBOB Ha
OCHOBE M€[IH;

- OCBOGHHE OCHOBHBIX METOJIOB IJIaBKH IOBEJIUPHBIX CIUIABOB, a TAKXKe CIUIAaBOB Ha
OCHOBE M€/IH;

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuruinHa TexHOJNOTUs IJIaBKU OBEJUPHBIX METAJJIOB M CIUIABOB BXOJAUT B
BapHUaTHUBHYIO YacTh y4eOHOTO TIaHa 00pa30BaTEeIbHON TPOrPaMMBI.

Jns  W3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

BBenenue B HanpaBiieHue

Beeznenue B criennanbHOCTh

OCHOBBI METAILITYpPrUYECKOI0 IPOU3BOICTBA

[IpoexTrpoBaHKE FOBETUPHO-TUTEHHOIO IPOU3BOICTBA

TexHos10rHs N3roTOBJIEHUS XY10KECTBEHHO-TIPOMBIIUIEHHBIX JIUTBIX U3/1EIHH

Hcropus meraniaypruu

Hcropus TexHukn

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHU JAaHHON JUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTYPIUH

CtpykTypooOpa3zoBaHUE B OTIMBKAX

TexHoorNus IUTENHOr0 NPONU3BOJACTBA

TexHosorNs I0BETUPHOTO JTUTHS

[TonroToBka K 3aluTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate OCBOEHMS AUCHUIUIUHBI (MOIYJsl) «TeXHONOTHS IUIaBKH FOBEIMPHBIX
METAJIJIOB U CILJIaBOBY» 00yJaromuiics JOKEH 00s1aaTh CIeIyIOIIUMHA KOMIETEHIIUSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT
ITK-1 cnnocoOHOCTBI0 K AaHATIU3Y M CHHTE3y
3HaTh - OCHOBHBIE OIIPE/IEIICHUS U MIOHATHS aHAIN3a U CUHTE3a B FOBEITUPHBIX
TEXHOJIOTHSIX;

- OIIpCACICHUA 0a30BEIX ITOHATUH aHAJIN3a U CUHTE3a B FOBCIIMPHBIX
TCXHOJIOTUAX, HA3bIBACT UX CTPYKTYPHBIC XapPAKTCPUCTUKH,

- OCHOBHBIC METOABI M aHAJIM3a U CUHTE3a B FOBCJIMPHBIX TCXHOJIOTUAX
- OIpCACIICHUA aHAJIN3a U CHUHTE34a B FOBCIIMPHBIX TCXHOJIOTHAX,




YMmern

- BBIACIATH HpOGHeMHBIC ACIICKThI aHAJIN3a U CUHTEC3a B IOBCIIMPHBIX
TEXHOJIOTUSX;

- 00cyk/1aTh criocoObl 23P(EKTUBHOTO PEIICHNUS aHATN3a U CHHTE3a B
FOBEJIUPHBIX TEXHOJIOTHUSAX;

- pacrio3HaBathb 3 (EKTUBHOE pelieHne OT HeI(HEKTUBHOTO;

- O0BSICHATD (BBIABJIATH U CTPOUTD) TUITHYHBIC MOJICIH aHAJIM3a U CHHTE3a B
FOBCJIMPHBIX TCXHOJIOIUAX

- IPUMECHSTH 3HAHUSI O aHAJM3a U CUHTE3a B FOBEJIMPHBIX TEXHOJIOTHSIX B
npodecCHOHATIBHOM ACATEILHOCTH; HCIIOIb30BaTh UX Ha
MEKIUCIUIIMHAPHOM YPOBHE;

- mpuoOpeTaTh 3HaHUS B 00JIACTH aHAIN3a M CUHTE3a B FOBEIMPHBIX
TEXHOJIOTUSX;

- KOPPCKTHO BbIpAXKaThb U apryMCHTUPOBAHO 060CHOBLIBaTB IIOJIOKCHUA
pEJAMETHOM 001aCTH 3HAHUS.

Brnaners

- IPAKTUYCCKMMHU HABbIKAMHU MCIIOJIB30BAHUSA aHaJIM3a U CUHTC3a B
IOBEJIMPHBIX TEXHOJIOTHUSX, HA 3aHATUSAX B AyIUTOPUU U HA MPAKTUKE;

- crocobamu JIGMOHCTpAIlMUA YMEHUS B 00JIaCTU aHANIM3a U CUHTE3a B
IOBEJIUPHBIX TEXHOJIOTHUSIX;

- MCTOAaMHU aHAJIN3a U CUHTE3a B IOBCIIMPHBIX TCXHOJIOTUAX

- HaBBIKAMU U METOJMKaMU 0000IIEHHS pe3ynbTaToOB PadOTHI;

- crocobamu OLICHUBAaHUA 3HAYMMOCTH U HpaKTquCKOﬁ IMPUTrOoJHOCTHU
MOJIYYEHHBIX Pe3yJIbTaTOB aHAIM3a U CHUHTE3a B IOBEJIMPHBIX TEXHOJIOTH-
X,

- OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4 B 00JIaCTH aHallu3a U CUHTE3a B
FOBCJIMPHBIX TCXHOJIOIUAX

- Ipo(heCCHOHATIBHBIM S3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;

- crioco0amMu COBEPILIEHCTBOBAaHUS PO(EeCCUOHATIBHBIX 3HAHUM U yMe- HUl
yTeM HMCI0Jb30BaHMs BO3MOKHOCTEN MH(HOPMAIIMOHHON CPEJIbI.

IIK-4 roToBHOCTBLIO HCII0JIb30BATH OCHOBHBIE NMOHATHHA, 3AKOHbI 1 MOAC/IH
TePpMOAUHAMUKH, XMMHY€CKOi KHHETHKH, IEPEHOCa TeMJIa U MACCbI

3HaTh

- OCHOBHBbIE OIPE/IECTICHUS U MOHATHS, 3aKOHBI U MOJENIN TEPMOJAUHAMUKH,
XUMHUYECKON KUHETUKH, IIEpeHOca TeIula U MacChl;

- onpejieneHns 6a30BbIX MOHATUMN, 3aKOHBI U MOJIENH TEPMOJUHAMUKH,
XUMHUYECKON KHHETHKH, [IEPEHOCA TEIUIA U MacChl, Ha3bIBAET UX
CTPYKTYpPHBIE XapaKTepUCTHUKH;

- OCHOBHBIE METO/bI U MPaBUJIA, 3aKOHBI U MOJIENIN TEPMOJIUHAMUKH,
XUMHUYECKON KHHETHKH, [IEPEHOCA TEIUIA U MacChl,;

- OIpEeJIeICHNs 3aKOHBI M MOJIENIN TEPMOJAUMHAMUKH, XUMHUYECKON
KMHETHKH, [IEPEHOCA TEIJIa U MacChl,;




YMmern

- BBIACIATH HpOGHeMHBIe ACIICKThI, 3aKOHBI 1 MOJICJIN TCPMOJUHAMUKH,
XUMHYECKON KHHETUKH, TIEPEHOCA TeIlIa U MacChL,;

- 00Ccyk/1aTh CrIoco0bI 3P PEKTUBHOTO PEIICHUS, 3aKOHBI U MOJICIIN
TEPMOJUHAMHUKH, XHMHUUYECKOW KHHETHKH, IEPEHOCA TEIUIA U MaCChL,;

- pacrio3HaBathb 3 (EKTUBHOE pelieHne OT HeI(HEKTUBHOTO;

- OOBSACHATH (BBUIBISITH M CTPOHUTH) THUITMYHBIC MOJICITH, 3aKOHBI X MOJICITH
TCPMOANHAMUKH, XUMHYECKOU KHHCTHUKH, ICPCHOCA TCIIJIa U MACCHI,;

- IPUMEHSTh 3HAHHUS, 3aKOHBI H MOJICIIN TEPMOJANHAMHUKH, XHMUUECKOM
KUHETUKH, NIEPeHOca TeIljla U Macchl, B TPO(ECCHOHATBHON 1A TEIbHOCTH;
UCIIOJIb30BATh UX HAa MEXKIUCUUIUIMHAPHOM YPOBHE;

- IproOpeTaTh 3HaHUS B 00JIACTH, 3HATH 3aKOHBI U MOJICITU
TEPMOJUHAMHKH, XHMHUUYECKOW KHHETHKH, IEPEHOCA TEIUIA U MaCChL,;

- KOPPCKTHO BbIpAXKaThb U apryMCHTUPOBAHO 060CHOBLIBaTB IIOJIOKCHUA
HpeIMETHOI 00JIaCTH 3HAHUSL.

Bnaners

- IPAKTUYECKMMH HaBBIKAMU MCII0JIb30BAHUS 3aKOHOB U MOJIeIIei
TEPMOJUHAMHUKHU, XUMUYECKOW KMHETUKH, IEpEHOCca TeIljla U MacChl, Ha
APYTUX AUCLUIUIMHAX, HAa 3aHATHIX B ayJAUTOPUH U HA MIPAKTUKE;

- crocobamu JIGMOHCTpAIlMKA YMEHUS B 00JIaCTH 3aKOHOB M MOJIETIEH
TEPMOIMHAMMKH, XMMUYECKON KUHETUKH, IIEPEHOCca TeIJla U Macchl,;

- METO/IaMH, 3aKOHAMU ¥ MOJEIISIMU TEPMOJAUHAMUKH, XUMHUUECKON
KMHETHKH, IEPEeHOca TeIlla U MaCChl,;

- HaBBIKAMHU U METOJMKaMU 0000IIEHUS pe3ylnbTaToOB PadOThI;

- cioco0amMy OLIEHMBAHUS 3HAUUMOCTH U IPAKTUYECKON MPUTOHOCTH
MIOJIYYE€HHBIX PE3yJbTaTOB, 3aKOHOB U MOJIEJIEN TEPMOJAUHAMUKH,
XUMHYECKON KHHETHKH, IIEPEHOCA TEIUIA U MacChl,;

- OCHOBHBIMHU METOJIaMH pEIICHHUs 3a/1a4 B 00JIaCTH 3aKOHOB U MOieJel
TEPMOIMHAMHKH, XMMUYECKON KUHETUKH, IIEpeHoca TeIla U Macchl,;

- IpOo(eCCUOHAIBHBIM SI3bIKOM NPEAMETHON 00JIaCTH 3HAHUS;

- crioco0amMy COBEPUIEHCTBOBaHUS MPOPECCHOHATIBHBIX 3HAHUM U yMEHHH
MyTE€M HCIOJIb30BaHUS BO3MOXKHOCTEN MH(POPMAIIMOHHON Cpeibl.




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0miast TpyI0€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 51,85 akan. yacos:
—ayauTopHas — 51 akaj. 4acos;

— paeayautopnas — 0,85 akan. yacos

— camocTosTenpHas padota — 92,15 aka. yacos;

dopma aTTecTalnu - 3a4€eT C OLIEHKOM

AynutopHas g e
KOHTaKTHast paboTa E 5 dopma TeKyLero
=
Paznen/ Tema g (B axan. acax) £z Bun . KOHTPOIA Kon
g & © | camocrosiTenpHOM | ycmieBaeMOCTH U
JIACIATIIUHEI S 2 = . | KoMmeTeHnMK
@) 5 g £ paboThI IPOMEKYTOUHOH
mab. | mpaxT.
Tlek. p z'9 aTTecTaluu
3aH. 3aH. O =
1. FOBemmpHbIe METAJLJIBI H
CILIABBI
Pa6ora ¢
JIUTEPATYPHBIMH U Ompoc
3JIEKTPOHHBIMU B poc.
BIIIOJIHEHNE U
1.1 CruraBeI Ha OCHOBE HCTOYHHKAMH. I1K-1
1 2/11 5 3aluTa
30J10Ta TToaroroBka k
MIPAKTUYIECKOTO
BBITTOJTHEHHIO
3a7jaHusl.
MPAKTHIECKUX
pabor.
Pabora ¢
JIUTEPATYPHBIMH U Ompoc
DJIEKTPOHHBIMU poc.
Bremonaenne n
1.2 CraBbl Ha OCHOBE HCTOYHUKAMU. IIK -4
5 1 2/1U1 5 3aluTa
cepebpa IonroroBka k
MPAKTUYECKOTO
BBITTOJTHEHHIO
3a7aHusl.
MPAKTHIECKUX
pabor.
Pabora ¢
JIUTEPATYPHBIMH U Onpoc
3JICKTPOHHBIMH ) .
P Brimonnenue u IK-1;
1.3 CruraBel Ha OCHOBE 1 2 5 HCTOYHHKAMHM. samira K - 4
[JIATUHBI TToaroroska k i -
NPaKTHYECKOTO
BBITTOJTHEHHIO
3a/1aHus.
MPAKTHIECKUX
pabor.
Wroro no pazaeny 3 6/21 15
2. Cr1aBbI HA OCHOBBI MeIH
PabGora ¢
JIUTEPATYPHBIMHU U Ompoc
3JIEKTPOHHBIMHU poc.
HCTOYHUKAMHU Brmonmenne u [1IK-1
2.1 Bponssl 1 2/11 7 ) 3alura
ITogroroBka k
MPAKTUYECKOTO
BBITIOJTHEHUTO
3a1aHus.
MPAaKTUYECKUX
5 pabor.
Pabora ¢
JIUTEPATYPHBIMH U Ompoc
DJIEKTPOHHBIMU poc.
UCTOYHUKAMHU Brmonuenue u IIK -4
2.2 Menbxuopsl 1 2 7 ) 3almra
TloaroroBka k
MIPaKTHYECKOTO
BBIIIOJHEHHUIO
3a1aHus.
MPAKTUYECKUX
pabor.




Pabora ¢
JIATEPATYPHLIMHU 1
paryp Ompoc.
AJIEKTPOHHBIMHU
Brmonaenune u
. HUCTOYHUKAMU. [IK-1
2.3 Hetizens0epsl 2 8,15 3aIUTa
TToaroroBka k
MIPAKTUYECKOTO
BBITTOJTHCHHIO
3a/1aHus.
MPAKTUIECKUX
pabor.
HUroro no pasaeny 6/11 22,15
3. IlnaBUJIbHBIE arperaTobl
IS IJIABKH I0BEJIHPHBIX
METAJJIOB H CILIAB, a TAKKe
CIJIABOB HA OCHOBE MeIH
Pabora ¢
JIATEPATyPHLIMHU 1
paryp Ompoc.
AJIEKTPOHHBIMHU
Brmonaenune u
HUCTOYHUKAMU. [IK-1
3.1 [InaMeHHBIE TICYH. 2/11 5 3aIUTa
ITogroroBka k
HPaKTHYECKOTO
BBITIOJTHEHUIO
3a/1aHus.
MPAaKTUIECKUX
5 pabor.
Pa6ora ¢
JINTEPATYPHBIMHA 1
BHG}I)<T }(/)pHHLIMI/I Onpoc.
3.2 DiiekTpuyecKue I/ICTO‘E)HI/IKaMI/I Brmonnenue 1 IK-1;
' P 2/11 5 ) 3amuTa TIK -4
TUIABMJILHBIC arperarsl Tloaroroska k
MIPAKTUIECKOTO
BBITIOJTHEHUIO
3a7aHusl.
MPAaKTUIECKUX
pabor.
HWroro no pazaeny 421 10
4, TJlnaBka CILUIAaBOB Ha
O0CHOBE 30J10Ta
Pabora ¢
JIATEPATYPHLIMH 1
patyp Omnpoc.
AJIEKTPOHHBIMHU
Bremonaenne n
4.1 OcoOEeHHOCTH TIIIaBKH HCTOYHHKAMHM. IIK -4
2/1U1 5 3aluTa
CIIJIaBOB Ha OCHOBE 30J10Ta IToaroroska k
MPAKTUYIECKOTO
BBITTOJTHEHHIO
3a7laHusl.
MPaKTUIECKUX
pabor.
Pabora ¢
JIATEPATYPHLIMH 1
3ﬂell)< }(;Il)-leIMI/I Onpoc.
4.2 MeTopl MJIaBKH HCTOT}:HHKaMH Brimonnenue u IK-1;
IIJIABKH CIUIABOB Ha 5 2/11 5 ) 3al[UTa -
ITogroroBka k i 1K -4
OCHOBE 30J10Ta NPaKTHYECKOTO
BBITTOJTHEHHIO
3a/1aHus.
MPAaKTUIECKUX
pabor.
Pabora ¢
JIATEPATYPHLIMH 1
paTyp Omnpoc.
4.3 IlluxTOBBIC 3IEKTPOHHBIMU
Brmmonnenne n
MaTepHabl U QIIFOCH 1S MCTOYHUKAMH. IIK - 4
2/11 5 3alUTa
[IJJaBKY CIUIABOB Ha TToaroroBka k
MPaKTHYECKOTO
OCHOBE 30J10Ta BBITIOJTHEHUTO
3a7aHus.
MPAaKTUYECKUX
pabor.
HWroro no pazneny 6/31 15
5. [I1aBka cnjIaBoB HA

OCHOBe cepe0pa




Pabora ¢
JIATEPATYPHLIMHU 1
3J'ICE)(T }(])pHHLIMI/I Onpoc.
5.1 OcobeHHOCTH IUIaBKH ueto EHHK&MH Brinonnenue u IK-1,
CILTaBOB HA OCHOBE 1 2/11 5 ) 3aruTa TIK - 4
TToaroroBka k
cepebpa MIPaKTHYECKOTO
BBIIIOJHEHHUIO
3a/1aHus.
MPAKTUIECKUX
pabor.
Pabora ¢
JIATEPATyPHLIMHU 1
paTyp Omnpoc.
AJIEKTPOHHBIMHU
5.2 MeTtozs! mIaBKu Brmoanenue u
HUCTOYHUKAMU. [IK-1
CIUIAaBOB Ha OCHOBE 1 2/11 5 3aImTa
TToaroroBka k
cepebpa MIPAKTUYECKOTO
BBIIIOJHEHHUIO
3aJlaHusl.
MPAKTUIECKUX
pabor.
Pa6ora ¢
JINTEPATYPHLIMHA U
Patyp Omnpoc.
5.3 lIuxtoBbie AJIEKTPOHHBIMHU
Brimonnenne u
Marepuaibl U GIFOCH IS HCTOYHUKAMHU. TIK -4
1 2/11 5 3aluTa
IIJJaBKM CIUIABOB Ha Tloaroroska k
MIPAKTUIECKOTO
OCHOBe cepebpa BBITTOJTHEHHIO
3a7jaHusl.
MPAKTHIECKUX
pabor.
Hroro no pazaeny 3 6/311 15
6. Il1aBKa CILIABOB HA
O0CHOBE IIATHHDI
Pabora ¢
JIATEPATYPHEIMH 1
3nell)< }(I)II)-IHLIMI/I Onpoc.
6.1 OcoOEHHOCTH ITaBKU HCTOTEHHKaMH Brinonnenne u IK-1,
CIIJIaBOB Ha OCHOBE 1 2/11 5 ) 3aIIMTa -
ITogroroBka k m 1K - 4
IIJIATUHBI HpaKTI/I‘{CCKOFO
BBITTOJTHEHHIO
3a/1aHus.
MPAKTHIECKUX
pabor.
PabGoTa ¢
JINTepaT HBIMU U
patyp Ompoc.
AJIEKTPOHHBIMHU
6.2 MeTobI IIaBKU Brimonnenue u
HNCTOYHUKAMU. IIK -4
CIUIaBOB Ha OCHOBE 1 2/11 5 3almnTa
IToaroroBka k
TIJIATUHBI HpaKTI/I‘{CCKOFO
BBITIOJTHCHUIO
3a/1aHus.
MPAKTUYIECKUX
pabor.
PabGoTa ¢
JINTepaT HBIMU U
Patyp Omnpoc.
6.3 IlIuxToBbie AJIEKTPOHHBIMHU K-1:
MaTepualibl U q)H}OC])I JJIs UCTOYHUKAMHU BLIHOJIHGHI/IG " ’
P 1 2/11 5 ) 3aIIuTa TIK - 4
[IJJaBKY CIUIABOB Ha TToaroroBka k
MPAKTUYECKOTO
OCHOBC€ IINITaTUHBI BBITIOJTHCHUIO
3a1aHus.
MPAaKTUYECKUX
pabor.
Wroro no pazaeny 3 6/31 15
HToro 3a cemecTp 17 34/141 | 92,15 3a4eT ¢ OLEHKOM
HToro mo aucuumnInHe 17 34/141 | 92,15 3a4eT ¢ OLEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPETyCMOTPEHHBIX BHJOB  yueOHOM paboOTBl B KauecTBe
0o0pa30BaTeNbHBIX TEXHOJOTHMM B MNpenofaBaHUU JUCHMIUIMHBI «TexHoyorus IJIaBKU
IOBEJIMPHBIX ~ METAJUIOB W CIUIABOB»  HCIOJB3YIOTCS  TPAaJULMOHHAs U MOJYJBHO-
KOMIIETEHTHOCTHAsA TEXHOJIOTUU.

B xoze o0yueHust HCTIONB3YIOTCS CIICTYIOIINE TEXHOIOTUN H METOTUKU:

1. TpaguuuoHHbIe 00pa3oBaTe/IbHbIe TEXHOJOTHH OPHUEHTUPYIOTCS HA OpraHU3alUIo
00pa30BaTeIbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MPSAMYI TPaHCISALUIO 3HAHUM  OT
npenojaBaress K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO/I0B 00yUYEeHUS1).

®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Nudopmanuonnass Jekuusi — [OCIEIOBATEIbHOE M3JIO0KEHHE MaTepuana B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTes).

IIpakTHYeckoe 3aHATHE, TOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB 10
IPEJIOKEHHOMY aIrOPUTMY.

2. TexHoJiorum nMpodJ1eMHOr0 00yYeHHsl — opraHu3alis o0pa3oBaTeILHOTO Mpolecca,
KOTOpasi MPEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAaHUE yUYE€OHBIX MPOOJIEMHBIX
CUTYyalU# 711 CTUMYJIMPOBAHMS aKTUBHOM [103HABATEIbHOU AESATEIBHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

IIpoGsaemMHass Jieknusi — H3J0KEHUE MaTepuala, MPEAroaraouee IMMOCTaHOBKY
NpoOJEMHBIX M JHUCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE PA3JIMYHBIX HAYYHBIX TOJX0JIOB,
ABTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3NIMYHBIMU MOJEISAMHM HHTEPIPETAlUU U3y4aeMoro
MaTepuaia.

IIpakTnyeckoe 3aHsaTHe B (popMe MPAKTHKYMAa — OpraHu3anus y4eOHOW paboThI,
HalpaBJieHHAsi Ha pelIeHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATENbHON 3a/iayu, TpeOyromen oT
CTYyJIeHTa IPUMEHEHUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TAK U TPAKTUYECKHUX HABBIKOB.

3. UHTepaKkTHBHBbIE TEXHOJIOTHH — OpTaHU3aIs 00pa30BaTEIBLHOTO MPOIIecca, KOTOpast
MpEeANnoaaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJIECTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3zoBaTelbHOTrO pe3ynbrara. Hapsny co
CIEUUATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
HHTepaKTUBHOCTH MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOIICHHUS B X0Jie 00pa3oBaTeIbHOTO
npolecca 1, Kak cieicTBre, GopMHpoBaHHE caMOpa3BUBalOLIEiiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@®opMbI y4eOHBIX 3aHATHH C HCIOJB30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHIA:

IIpakTHYeckre MHTEPAKTUBHbIC 3AHATHS C «O00PAaTHON CBA3BIO» — MPOBOIATCS C
MIPUMEHEHUEM UHTEPAKTUBHBIX TEXHOJIOTHI UMUTAIIUN TUTABKU U JIUThS FOBETTUPHBIX CILIABOB.

4. HudopMauHOHHO-KOMMYHMKAIIMOHHbIE O00pa3oBaTe/ibHbI€ TEXHOJOTUH —
opranusaius o0pa3zoBaTebHOTO MpoIecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl y4eOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlekuusi-Bu3yanuzanmss — M3JI0KEHHE COJEp>KaHUS COMPOBOXKIACTCS Mpe3eHTaluei
(TeMoHCTpaIe yueOHBIX MaTepHaioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

IIpakTHyeckoe 3aHsiTHE B (opMe Npe3eHTANMH — MPEJICTABICHUE PE3YJbTaTOB
IIPOEKTHOM MJIN UCCIEA0BATENIBCKOM JEATEIbHOCTH € HCIIOJIb30BAHUEM CIIELIMATN3UPOBAHHBIX



IIPOrPaMMHBIX CpeZ.

CamocrosiTesibHasA padoTa CTYAEHTOB CTHUMYJIUPYET CTYJEHTOB K CaMOCTOATEIbHON
npopaboTKe TeM B TIPOLECCe IMOATOTOBKM K KOHTPOJIBHBIM pPaboTaM, WHIUBHIYaIbHBIM
3a/1aHUSIM, DK3aMEHY.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
IIpencraBneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA JIS MPOBeIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHb! B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIUHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Mamzypuna, O.11. MertamioBezeHne AparoleHHbIX METaIOB: 30JI0TO U CIJIABHI HA OC-
HOBe 30J10Ta : yueOHOoe nocobue / O.M. Mamsypuna, A.B. TTo3guskoB. — Mocksa : MUCHUC,
2018. — 76 c. — ISBN 978-5-609653-65-0. — Tekcr : snekrponusiii // JlaHb : 3I€KTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/115267 (mata oOpaiueHus:
01.09.2020). — Pexum mocTyma: st aBTOPH3. TOJIb30BATEIICH.

2. 'opoxoB B. A. Marepuainiel u ux texHojoruu. B 2 4. U. 1. [DnekTpoHHEII pecypc]:
yueonuk / B. A. T'opoxos, H. B. Bensikos, A. I'. Cxuptianse; moa pea. B. A. I'opoxosa. - M.:
HUIL UH®PA-M; Mu.: Hos. 3uanue, 2014. - 589 c.: ui.; 60x90 1/16. - (BO: bakanaspwuar). (). -
Pesxxum nmoctyma: http://new.znanium.com/bookread2.php?book=446097 . - 3arn. ¢ ’kpaHa. -
ISBN 978-5-16-009531-8. (nara oopamenus: 01.09.2020).

3. OcHOBBI payHHUPOBAHHKS [IBETHBIX METAILIOB : yueOHOe rocobue / I'.A. Komo6os, A.B.
Emorun, H.H. Pakosa, B.H. Bpysk. — Mocksa : MUCHUC, 2010. — 93 c. — ISBN 978-5-87623-
317-2. — Tekct : snekrponHsiit // Jlanp : amexTpoHHO-OMONHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/2059 (nmara obpamenus: 01.09.2020). — Pexxum moctyna: s aB-
TOPU3. ITOJIB30BATENEN.

0) lonotHuTEIBHAS TUTEPaTypa:

1. benos, B.JI. Jluteitnoe npousBoactso : yueouuk / B.JI. benos ; mox penakuueit B.JI.
be-nosa. — 3-e u3x., mepepad. u gon. — Mocksa : MUCHUC, 2015. — 487 c. — ISBN 978-5-
87623-892-4. — Texct : anektpoHHblit // JlaHb : anekTpoHHO-OMOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/116953 (mata obpamenus: 01.09.2020). — Pexxum gocTtyma: s
aBTOPU3. N10JIb30BATEIIECH.

2. OcHOBBI pa)MHUPOBAHHS LIBETHBIX METAJLIOB : yueOHOe nmocobue / I'.A. Komo6os, A.B.
Emorun, H.H. Pakosa, B.H. Bpysk. — Mocksa : MUCHUC, 2010. — 93 c. — ISBN 978-5-87623-
317-2. — Texkcr : snekrponsbiid // Jlanp @ snexTpoHHO-OMONHMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/2059 (mata obpamenus: 01.09.2020). — Pexxum moctyna: s aB-
TOPU3. OJIB30BATENEH.

3. Bouapor, B.A. TexHomorust nepepabOTKH 30J0TOCOACPIKAIIETO CHIPbS © YueOHUK /
B.A. Bouapos, B.A. Urnarkuna, /[.B. A6protun. — Mocksa : MUCHUC, 2011. — 328 c. — ISBN
978-5-87623-373-8. — Tekcr : anekTponubIii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/47438 (nmata obpamenus: 01.09.2020). — Pexxum goctymna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

B) MeTonuyeckue ykazaHus:
Meroanueckue peKOMEHIalUU Jis MPOBEICHUS MPAKTUYECKUX 3aHSATUN MPUBEJICHBI B
MIPUIOKEHUH 3

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:


https://e.lanbook.com/book/115267
http://new.znanium.com/bookread2.php?book=446097
https://e.lanbook.com/book/2059
https://e.lanbook.com/book/116953
https://e.lanbook.com/book/2059
https://e.lanbook.com/book/47438

IIporpammHoe o0ecnneuenmne

HauMenoBanue

o Ne norosopa Cpoxk neiicTBUS JTULEH3UH
MS Windows 7
Professional(nns  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 41 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOJTHO PACIPOCTPAHIEMOE OECCPOYHO

IMpodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

Ha3Banue kypca

CcblIka

3HeKTp0HHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HanmonansHast WH()OPMAITMOHHO-
aHaJINTHYeCKass cucTeMa — PoccHmilckuii MHIEKC
Hay4yHoro nurtupoBanus (PUHIT)

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHoe OKHO URL: http://window.edu.ru/
JIoCTyIna K HHPOPMAIMOHHBIM pecypcam
@denepallbHOE  TOCYAApCTBEHHOE  OMOIKETHOE
yUpeKIeHNE «DeepanbHbIit unctutyt|URL: http://www1.fips.ru/
MPOMBIIUIEHHOW COOCTBEHHOCTH))
P 7| r .
occHrcKad OCyMapeTBeHHas  OnOmMoTeKa https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcurerckas HHGOPMAlMOHHASI CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexnyHaponHas HAayKOMETpHUYECKast
pedepaTuBHas M MOJHOTEKCTOBas 0a3a JaHHBIX
HayunbIx n3aannii «Web of sciencey

http://webofscience.com

u
JaHHBIX

MexnynapoaHas pedepatuBHas
MOJTHOTEKCTOBas ~ ClpaBouyHas 0Oa3a
HAY4YHBIX M3JaHMI «SCOPUS)

http://scopus.com

MC)KIIYHapOIlHaﬂ 0aza IOJIHOTCKCTOBBIX

KypHaisoB Springer Journals

http://link.springer.com/

MexynapoaHas KOJIJIEKIIHA Hay4HBIX
HpOTOKOJ‘IOB 110 paSJ'II/IqHBIM OTpaCJ'I}IM 3HaHI/II71
Springer Protocols

http://www.springerprotocols.com/

MexnynaponHas 0a3a Hay4yHBIX MaTepHUajoB B
oOmactH (U3MYECKHX HAayK W WHXUHUPHUHTA

http://materials.springer.com/

SpringerMaterials



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/

MexayHaposaHasi 6a3a CpaBOYHBIX M3/IaHUH 110

BCeM oTpacism 3Hanui SpringerReference

http://www.springer.com/references

ApXUB HaydHbIX KypHaJOB «HammoHanbHbII

5JIEKTPOHHO-MH(OPMALMOHHBIN  KoHopumym»|https://archive.neicon.ru/xmlui/

(HII HOMKOH)



http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)
MartepuanbHO-TeXHUYeCKoe o0ecrnedeHne JUCHUILUINHBI BKIKYAeT!

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyuYeHMs, CIyXallUMH JUIsl NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJNBIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

2.Y4eOHast ayAMTOpUs U1 IPOBEACHHSI MPAKTUUECKUX 3aHATHH OCHAILICHA:

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepetadynd u
npeCTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus i IPYINIOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAllUH, TEKYIIErO
KOHTPOJIS M TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. Tlomemenne pans XpaHeHHss W NPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py10BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMHU JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAINY H MaTEPUAIIOB.



ITPUJIOKEHUE 1

6 YueOHO-MeTOIMYeCKOe o0ecliedeHre CaMOCTOSITeIbHOI padoThl 00y4YaroIIMXcst
AynuTopHas caMOCTOsTeNbHAs paboTa CTYAEHTOB OCYIIECTBIISETCS IOJ KOHTPOJIEM
npenoaaBarTeyid B BUAC BBIIIOJIHCHUSA ITPOrpaMM IMPAKTUICCKUX pa60T.
BHreaynuropHas camocTosiTenbHast paboTa CTY/I€HTOB OCYILECTBIIIETCSI B BUJE UTECHUS C
popaboTKOM MaTepuaa, MOArOTOBKOM ISl MPAKTUIECKUX PabOT, BHITOJHEHUS U MOATOTOBKE K
UX 3alluTe.

YKpynHeHHbIH 010K BOIIPOCOB /1JIs1 POBEJAEHNsI ONMPOCa 00yYAIOIIUXCH:

[Touemy He UCIIONB3YIOT YUCTBIE APATOLEHHBIE METAILIBI JIJIs1 U3TOTOBIICHUS FOBETUPHBIX
U3 JIeNuin?

Kakwue npoObl 30J10THIX CIUIABOB BbI 3HaETE?

Kakwue nmpoObl cepeOpsHBIX CIUIABOB UCTIONIB3YIOT B FOBEITHUPHOMN MPOMBIIIUIEHHOCTH?
Kakue HeMeTammnyeckue MaTepralibl HCIIONb3YIOTCS MPH TIaBKE 30J710Ta U cepedpa?
Kakue marepuaisl HCTIONIB3YIOT B KQUECTBE 3alIUTHBIX (MIIFOCOB M CPE TS 30J10Ta U cepedpa?
Yro Takoe packuciaeHue?

JlocTonHCTBa ¥ HEAOCTATKU METOJ1a BAKYYMHOM IJ1aBKU?

YeM TUMHUTHPYETCS CKOPOCTH IpoIlecca yAaIeHUs BOJIOPOAa U3 30JI0ThIX U CEpeOPSHBIX
CIUIaBOB, IIPU BaKyyMHOM IJIaBKe?

UYTo BIUSAET Ha CKOPOCTh KPUCTAILIU3ALMH U OXJIAKIEHUS OTIIMBOK?

K kakum npocTsiM hopMaM HEOOXOAMMO TPUBOIUTH OTJIMBKY TPU PACYETe BpEMEHU
3aroJHEHUs JTUTCHHON PopMBbI?

Kakue MeTramibl OTHOCATCS K TUIATUHOBOM rpytie?

Kakue criiaBbl mi1aTHHBI pEKOMEHAYIOTCS 1711 IPOU3BOCTBA IOBEJIUPHBIX U3AENi?

C kakMH MeTaJJIaMU TIJIaTHHA 00pa3yeT HeMpPEePhIBHBIE TBEPIbIE PACTBOPHI?

Kakune MeTtamibl peKOMEHAYIOTCS 1J1s JIETUPOBAHUS IUIATUHBI TIPU BBINIJIABKE FOBEITMPHBIX
CIUIaBOB?

Kakoii crioco6 miuaBku peKOMEeHIyeTcs IS CIIJIaBOB IUIATHHBI U Maliaans?

Kaxoit crioco0 JIuThsi peKOMEHIYETCS JJIsI CTUIABOB IUIATUHBI M AJIIAIs?

HeoOxoauMo i packucieHue MpH IJIaBKe CIIJIABOB IJIATHHBI U Malliaans’?

KaxoB mopsiiok 3arpy3ku MIMXTHI B TUIABWJIBHBIN arperaT MpH IJIaBKE CIUIABOB TUIATUHBI?
Kakue MaTepuansl UCIIONB3YIOTCS JUIsl U3TOTOBIICHUS TUTJIEH 1715 TIJIaBKU IIATUHBI?

Kak BiuseT KonMuecTBO coiep KaHus MEH Ha IIaCTUYHOCTD 30JI0ThIX CIIaBOB?
KakuMu TeXHOJIOrM4eCKUMHU ONEePalUsIMU MOKHO OBBICUThH IJIACTUYHOCTh FOBEITMPHBIX
CIUIaBOB?

YnopsaoueHHas WK pa3ynopsaI0ueHHasi CTPYKTypa CIljiaBa 00ecreyrBaeT MiIacTUYHOe
COCTOSIHME CIlUIaBa?

[To KakuM TEXHOJOTUYECKUM MPU3HAKAM U XapaKTePy KPUCTAJUIM3ALUN OAPA3ACIIAIOTCS
METO/IbI JTUTHS CITUTKOB?

Yem obecrieynBaeTCs HAIPABICHHOCTh KPUCTAIIM3AIUN CITUTKOB?

Kaxkune nedextsr 00pa3yroTcs IpH JUTHE CIUTKOB MTPH HEHATIPABJICHHOW KPUCTAJUTH3AIUN
ciauTka?

Kaxkast ckopocTh 3amoTHeHHS U3T0KHUIIBI TPUBOJAUT K HEHATIPABICHHOM KPUCTAJUTU3AIUN
ciauTka?

KaknMu TeXHOJIOTHYECKUMHU METOIaMH MOYKHO CHU3HUTH JIe(DEKTHOCTH CIIUTKOB OTIUBAEMBIX C
HEHaIIPaBJIEHHOMN KpUCTAILITU3AINeN?

Kak Bnusier oTcyTcTBHE (PpOHTA KPHUCTATUTM3AIIMN HA JIMKBAIIMIO CTUTABOB B OTJIMBAEMBIX
CIUTKax?

Yo Takoe HU3KOCKOPOCTHOE JIUThE, MTOJIOKUTEIbHBIE U OTPHUIIATEIbHbIE TTOKa3aTeIN METO1a?
KakoBa T€XHOJIOTHsI HENPEPHIBHOTO JIUThS CIIUTKOB?

CKOJIBKO CYHIECTBYET BAPUAHTOB HEMPEPBIBHOTO JINThS CIIUTKOB U B YEM UX OTJIMYHE?

B ueMm cocTosIT mpenmyIiecTBa HeMpPEPbHIBHOTO JTUThS CIUTKOB?



Kakue gparorieHHbIe METAJIIbI UCTIONB3YIOT JUIsl K3TOTOBJICHUS FOBEIUPHBIX U3/IETUN?

Kakne meTamimyeckre MaTepraibl UCIOIb3YIOTCA B IOBEJIMPHON MTPOMBIILIIEHHOCTH?

Kax Bnusier cKOpocTh 3alI0JIHEHUS U3JI0KHULIBI U CKOPOCTh OTBOA TEILIa HA XapaKTep
KPUCTAIIIIM3AIUH CIIUTKA?

OT 4ero 3aBUCHUT NPOAOJIKUTEIHHOCTD PA3JIMBKHU CIUIaBa MPU JIUTHE CIUTKOB?

Ha uro BrusieT neperpes paciiaBa nepes JIuTbeM?

Kakue GakTopsl BIUSIOT Ha OXJIAKAAFOIIYIO CTIOCOOHOCTH M3JIOKHHUIIBI TIPU JIUTHE CITUTKOB?
Kak Bnuser uHTepBan KpUcTaUIM3AlMK CIIJIaBa Ha €ro JUTEHHbIE cBOWCTBA?

Kaxkue oTpuiniarenbHbie ¥ MOJ0KUTEIbHBIE XapAKTEPUCTUKU UMEIOT CILIABhI C IIUPOKUM
MHTEPBAJIOM KpUCTaTU3alun?

Kaxk nnTepBan kpucTaJIM3aliy CIjiaBa BIMSIET HA €r0 MEXaHUUECKHE CBOMCTBA?

Kak Biuser BeanurHa JMHEHHOM ycaKi Ha MJIOTHOCTh OTJIMBAEMOTr0 CIUTKa?

Kakoe ycnoBue siBiisieTcst Hanubojee BaKHBIM [TapaMETPOM IPH JINTHE CIIUTKOB?

Yro Takoe MpuBEeACHHBIN KOA(D(PUIIMEHT CKOPOCTH JTUThS U OT YEro OH 3aBUCHUT?

[To kakuM K0P PUITUEHTAM CIIETYET PACCUUTHIBATH ONTUMAIBHYIO CKOPOCTD JINThS CITUTKOB?
B kakux equHHIax BeIpaxkaercs KOdP(GUIUEHT CKOPOCTU JTUTHS?

Kax BnusieT CKOpOCTh JIUThS HA HATMYME HE METAINTHYCCKUX BKIIFOUCHHUM B OTIIMBAEMBIX
CIUTKax?

Kaxk 3aBUCUT CKOPOCTB JTUThS CIUTKOB OT TEIUIO(QU3UUECKUX MApaMETPOB CIUIABA M U3JI0KHUILIBI?
Kak BIUSIOT TeMIepaTypHO-CKOPOCTHBIE PEKUMBI JIUThSI HA KAYECTBO MOJy4aeMbIX CIIUTKOB?
OT KaKoro mapameTpa 3aBUCUT TOJIIUHA CTEHKH U3JI0KHUIIBI?

Kak ompenensieTcst TeIIONPOHUIIAEMOCTD FOBEIMPHBIX CILIIABOB?

Uto Takoe npuBeIeHHAs TOJNIIUHA KPUCTAJUTU3ALUN CIIUTKOB?

Kak Heo6Xx0AMMO MOIBECTH METAIUT K OTJIMBKE, YTOOBI 00€CIIEYUTh HANIPABICHHOCTh
KpUCTAJIIU3ALUH?

UTo Takoe MOAYIb OXJIAXKICHUS OTIUBKH?

Kaxk onpenensiercss MOAYyIb OXJIAXKACHHUS OTIUBKU?



7 OneHoYHbIE Cpef

IMPUJIO)KEHUE 2

CTBA JJIS1 NPOBeJeHHUs] IPOMEKYTOUHOM aTTecTaAlluu

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS MPOMEKYTOUHON aTTecTAlNM:

CrpyKTypHBII
BJIEMEHT [Inanupyemble pe3ynbTaThl 00yUeHUS Ol1ieHOYHbIE CPENCTBA
KOMIICTCHITUH
IIK-1 cnoco0HOCTHIO K aHAJIU3Y M CHHTE3y
— OCHOBHBIE OIIPE/IECTICHUS U TOHATHUS IIpuMepHbIii NepevyeHb BONMPOCOB /LISl C/Ia4H 3a4€Ta ¢ OLeHKOIi:
aHaJIM3a U CUHTE3a B IOBEITUPHBIX
TEXHOJIOTHSIX; [Toyemy He KUCTIONB3YIOT YUCTHIE IPATrOIEHHBIE METAJUIBI JIs1 U3TOTOBJICHHS FOBEITMPHBIX
— ompezeneHus 0a30BbIX MOHATHUI U3JIETINiA?
a”HaJIM3a U CUHTE3a B IOBEIIMPHBIX Kakne Hp06I)I 30JIOTBIX CIIJIABOB BEI 3HaeTe?
TEXHOJIOTHSX, HA3bIBAET UX CTPYKTypHble | Kakue npoObl cepeOpsHbIX CILIABOB MCIIONB3YIOT B OBEIUPHON MPOMBILLICHHOCTH?
XapaKTEPUCTHKHY; Kakue nemeraminueckue MaTepHalibl HCIIOJIB3YIOTCS IIPH IJIaBKE 30J10Ta U cepedpa?
—  OCHOBHBIE METO/IbI ¥ aHANIM3A U CUHTe3a | KAKHe MaTepualibl UCTOJIB3YIOT B KAYECTBE 3alIMTHBIX (JIIOCOB U CPEL JUIS 30J10Ta U
B FOBEJIMPHBIX TEXHOJIOTHUAX; cepebpa?
— ONpejeNeHMs AHaNM3a U CHHTe3a B | 1TO TAKOE pacKucieHue?
FOBEIIUPHBIX TEXHOIOTHSIX; JlocToMHCTBA ¥ HEAOCTATKU METO/1a BAKYYMHOM MJIaBKU?
3Hath UeM TUMUTHPYETCS CKOPOCTH Mpollecca yAaleHus! BOJIOPOAa U3 30JI0ThIX U CepeOPSHBIX

CIUIaBOB, IPU BaKYyMHOM I1aBKe?

UYTto BAMSIET Ha CKOPOCTh KPUCTAUIN3ALMU U OXJIAKICHUS OTJIIMBOK?

K xakuMm npocTtsiM (popMaM HEOOXOUMO MPUBOJIUTH OTIIMBKHU IIPU pacyeTe BpeMEHU
3aI0JIHEHUS JTUTEHHON POpMBbI?

Kakue meTtanibl OTHOCSTCS K IUIAaTUHOBOM TpyTine?

Kaxkue crimaBbl IaTUHBI pEKOMEHAYIOTCA JUIs TPOU3BOICTBA IOBEIUPHBIX U3EIHUN?
C kakuMu MeTaJuIaMH IJIaTHHA 00pa3yeT HelpephIBHbIE TBEP/IbIE PACTBOPHI?

Kaxue metauibl peKOMEHAYIOTCS AJ1s1 JIETUPOBAHMUS IIJIaTUHBI IIPU BBIIVIABKE FOBEIMPHBIX
CIJIaBOB?

Kakoii crioco6 miaaBku peKOMeHIyeTcs IS CIVIAaBOB IJIATUHBI U Mauiaaus?

Kakoii crioco6 nmuThst peKOMeHyeTcs AJis CIUIABOB IJIATHHbI U Mautaus?
Heo6x0a1Mo 71 pacKUCIeHHE NPY IJIaBKE CIIABOB IUIATHHBI M MaJIaans?




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

KaxkoB mopsiiok 3arpy3ku MUXThI B TUIABWJIBHBINA arperaT IPpH IUIaBKe CIJIAaBOB IIATHHBI?
Kakue matepualibl HCTIONB3YIOTCS JUTSI U3TOTOBIICHUS TUTJICH JUTsI TNIABKH TIATHHBI?

Kaxk BnusroT azoBbie IpeBpaIeHus, Py OXJIAXKJICHUH IOBEJIMPHBIX CIUIABOB HA MX
MeXaHUYECKUE CBOMCTBA?

Kak ynopsimoueHHO€ COCTOSIHUE CIJIaBa BIUSET Ha €r0 MEXaHUYECKUe CBoMcTBa?

Kak BiHsieT KOJIMYeCTBO COMEPIKaHUS MEIH HA TIACTHYHOCTD 30JI0ThIX CIUIABOB?

Kak M0OXHO yCTpaHUThH OXpYMUMBAaHUE 30JI0THIX U cepeOPSHBIX I0BETUPHBIX CILIaBOB?
Kak BimsieT mOBBIIIEHHOE Ta30C0IeP)KaHNEe HA TUIACTUYHOCTH FOBEIMPHBIX CIUIABOB?

Kak Bnusier Hu3KoTeMIepaTypHbIil OTXKUT Ha MJIACTHYHOCTH 30JI0THIX CILIaBOB?

Kak BnmsieT ctapeHre Ha MEXaHUYECKHE CBOMCTBA 30JIOTHIX M CePEOPSHBIX CIIABOB?
Kako# koMIsiekec MeXaHUYECKUX CBOMCTB OIaronpusATeH JJIS TUTHIX FOBEIMPHBIX
M3 ?

Kakumu TeXHOJIOTMYECKUMU OTIEPAIIMSAMHU MOKHO TTOBBICHTD TNIACTHYHOCTH FOBEIIMPHBIX
CILIaBOB?

YnopsagoueHHas UK pa3ynopsaI0ueHHasi CTPYKTypa CrjiaBa 00ecreyrBaeT MIacTUIHOe
COCTOSIHUE CIlIaBa?

[To KakUM TEXHOJIOTHYECKUM MPU3HAKAM U XapaKTepy KPUCTAJUIU3AINH [TOAPA3IEISIIOTCS
METOMBI JINTHS CIIUTKOB?

UYem obecrieynBaeTCsl HAMPABICHHOCTh KPUCTAIUTM3AIH CITUTKOB?

Kakue nedektsl 00pa3yroTcs MpH JIMThE CIMTKOB MPU HEHAPABICHHONW KPUCTAJUTH3AITTT
ciuTKa?

Kakast ckopocTh 3arOTHEHHSI H3JI0KHHUIIBI IIPUBOINAT K HEHATIPABICHHOW KPUCTAILTU3AIIUN
clIuTKa?

Kakumu TeXHOJIOTHISCKUMH METOIaMH MOKHO CHH3UTH JIe(DEKTHOCTh CIIUTKOB
OTIIMBAEMBIX C HEHAIIPABJICHHOHN KpHUCTaIIU3auen?

Kak Bimsier oTcyTCTBHE (PpOHTA KPUCTAIUTN3ANNN Ha JIMKBAIWIO CILUIABOB B OTJIMBACMBIX
CIINTKax?

UTto Takoe HU3KOCKOPOCTHOE JIUThE, IMTOJIOKHUTEIHLHBIC U OTPHUIIATSILHBIC TTOKA3aTEIIH
meroxa?

KakoBa TeXHOJIOTHSI HEMPEPHIBHOTO JINTHS CIIUTKOB?




CtpyKTypHBIit

HJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OrneHouHbIe CPECTBA
KOMIIETEHINH

CKOJIBKO CYIIECTBYET BApUAHTOB HEMPEPHIBHOI'O JINThS CIMTKOB U B YEM UX OTJINYHE?
B 4em cocTosT mpeumyIecTBa HEPEPHIBHOTO JTUThSI CITUTKOB?

—  BBIICTATH poOJIEMHBIC ACITeKThI Ilepeyens 3agaHuii 1J151 CAMOCTOATEILHON M NPAKTHYECKOH PadoThI:

aHamM3a W CHUHTE3a B  IOBEJIHMPHBIX

TEXHOJIOTUSX; [IpoBectu pacyer npod 30JI0THIX CIUIABOB.

— obcyxaate crocobsl  dddexruroro | [IpoBect pacyer npo0 cepeOpsHBIX CIIJIaBOB.

pelleHNs aHATN3a ¥ CHHTE3a B IOBENUPHEIX | | [PUMEHEHNE HEMETATUIMIECKMX MaTEPUATIOB NPH IUIABKE 30J10Ta U cepeldpa.

TEXHOJIOTHSAX; [IpumeHneHue 3aUTHBIX (QIIFOCOB U Cpel U1 30J10Ta U cepedpa.

— pacrosHaBaTh S(QekTHBHOE perenue | 1[POBEICHHE PACKUCICHHUS.

oT He:‘)(bq)eKTHBHOFO; MCTO,H BAKYYMHOM ITJIABKH.

—  OOBACHATH (BBBISITE M CTPOWUTB) OneHuTh CKOPOCTH MpoLecca yaaIeHUs! BOJOPOA U3 30JI0ThIX U CepeOpsIHbIX CIUIABOB,

THITHYHBIE MOJIENM aHajiW3a W cuHTe3a B |IPH BAKYYMHOM ILTABKC.

FOBEJTMPHBIX TEXHOIOTHSX; OLEeHUTh CKOPOCTh KPUCTAIUIU3ALUHI U OXJIaXIEHUS OTJINBOK.

— [pHMeHATh 3HAHHS O aHaM3a W Pacuer BpeMeHu 3anoHEHUS JIUTEHHON (HOPMBI.

VMeTh CHHTE3a B IOBEIMPHBIX TexHomormwsx b | OUSHHTb METALIBI IATHHOBOMK rpyme.

npogecCuoHAITbHON NeSTeTbHOCTH;
UCIOJIb30BATh UX HAa MEXJUCIHUITIMHAPHOM
YpOBHE;

— nmpuobperatb 3HaHUS B o01acTu
aHaIM3a W CHHTE3a B  IOBEJIMPHBIX
TEXHOJIOTHUSX;

— KOPPEKTHO BBIpaXKaTh "
apryMEHTHPOBAaHHO 000CHOBBIBATh
MOJIOKEHHSI TPEIMETHOM 00TaCTH 3HAHUS.

Pexomen0BaTh CIuIaBbl IJIATUHBI U1 TPOU3BOACTBA OBEJIMPHBIX U3/IEIINN.

OneHuTs 00pazoBaHKe HEMPEPHIBHBIX TBEP/bIX PACTBOPOB IJIATHHBI.

JlaTe pexomMeHaanuu A JETMPOBaHUs IUIATHHBI IIPH BBIIIJIABKE IOBEJIMPHBIX CIIJIABOB.
JlaTe pekOMEeHAAUN I IIJIaBKY CIUIABOB IUIATUHBI U MaJUIa .

JlaTb pekoMeH1alluu 1O CIIOCO0Y JINThS CIUIABOB IJIATHHBI U MaJLIa U

JlaTe pexoOMEeHAAIUU 110 PACKUCICHHUIO IIPHU IIJIaBKE CIUIABOB IUIATUHBI U MaJLIaIH.
JlaTe pexoMeHAAIMH 10 MOPSAKY 3arpy3KH IIHUXThI B IUIABWIIBHBIA arperat npH IUIaBKe
CIUIABOB IUIATHHBI.

Br16paTe MaTepuansl A1 U3rOTOBJICHUS TUTJIEH /IS TUTaBKU TJIATHHBIL.

OueHuTh BIMSHNE KOJIMUYECTBA COACPKAHUS MEIU Ha INIACTUYHOCTD 30JI0THIX CILIABOB.
JlaTh peKOMEHAAIMH 1O MTOBBIIICHHUIO IIIIACTUYHOCTH IOBEJIMPHBIX CIIJIABOB.

OueHUTh TEXHOJIOTUYECKHE TPU3HAKU U XapaKTEP KPUCTAJIN3alUU B 3aBUCUMOCTH OT
METO/BI JTUThS CITUTKOB.




CtpyKTypHBIit

3JIEMEHT [Tnarupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CpEACTBA
KOMIIETEHIINN
O6ecneunTh HAPABICHHOCTh KPUCTAJTU3AIUH CITUTKOB.
OneHuTh NeeKTH MPH JIUTHE CIUTKOB MTPH HEHAIIPABICHHOW KPUCTATU3AIUN CIIUTKA.
OLIeHUTh CKOPOCTD 3aMOTHEHUS U3JIOKHHUIIBI JIsl HEHANPABJICHHON KpUCTAIIIM3AUN
CIIATKA.
CHM3UTH 1e(hEeKTHOCTh CIMTKOB OTJIMBAEMbIX C HEHAIIPABJICHHON KPUCTAILTA3AIUCH.
O1IeHUTh JUKBAILMIO CIUIABOB B OTJIUBAEMBIX CIUTKAX.
JlaTb pexomeH1anuu o HU3KOCKOPOCTHOMY JIUTBIO, IOJIOKUTEIBHBIE U OTPULIATEIIbHBIC
moKasarTejid MeTo/1a.
— IIPAKTUYECKUMHU HAaBBIKAMU Ilepeyenns 3agaHuii AJ151 CAMOCTOATEILHON M MPAKTHYECKOH PadoThI:
HUCIIOJIb30BAHUS aHAJIN3a U CUHTE3A B
FOBEJIMPHBIX TEXHOJIOTUAX, HA 3aHATUAX B Mertonamu CHIKEHUS A€PEKTHOCTH CIIMTKOB OTJIMBAEMBIX C HEHAIIPABICHHOM
ayIUTOPUH U HA IIPAKTUKE; KPUCTAJUIU3ALUEN.
— crocobamu JEMOHCTpAIlMU YMEHHUS B MGTOI[aMI/I OILICHKHU JIMKBAIlMU B CIlJIaBax.
00J1acTH aHaJIn3a U CUHTE3a B FOBEJIMPHBIX Metonamu HHU3KOCKOPOCTHOT'O JINTHA.
TEXHOJIOTHUSX, TexHonorue HENPEPHIBHOTO JTUThHS CIIUTKOB.
—  MeTOJaMH aHaInu3a ¥ CHHTE3a B MetoamMu HENPEPBIBHOTO JIUTHS CIUTKOB.
Buiazers IOBEIMPHBIX TEXHOIOTHSAX; HaBpikamu paOoThI ¢ JparoreHHbIM MeTaNIaMUA UCTIOIB3YEMBIMU JJISI U3TOTOBJICHUS

— HaBBIKAMH U METOIMKAMH 000OIIEHHUS
pE3yNbTaTOB pabOTHI,

— crnocobaMu OIeHMBAHHUSA 3HAYNMOCTH U
MPAKTUYECKOU MPUTOTHOCTH TTOTYyYEHHBIX
pe3yabTaTOB aHAJIU3a U CUHTE3a B
FOBEJTMPHBIX TEXHOJIOTHSX;

— OCHOBHBIMHM METOJaMU PEIICHUS 3a7a4
B 00JIACTH aHAIM3a U CUHTE3a B

FOBEIMPHBIX U3JEIHI.

HaBpikamu paboThl ¢ METAUTMUECKUMHU MaTEpPHAIAMH MCTIOJIB3YEMBIMHU B FOBEITUPHON
MPOMBILIJIEHHOCTH.

HaBpikamu OIIEHKM BIUSIHHSI CKOPOCTH 3aIOTHEHUS U3JI0KHUITBI U CKOPOCTH OTBOA
TEIUTa Ha XapaKTep KPUCTAUTU3AIUN CITUTKA.

HaBpikamu O1IEHKH TTPOIOJKUTEIIEHOCTH PA3IMBKH CILIABA MPH JTUTHE CIIUTKOB.
HaBbikamu OlleHKH BIIMSHUS TIEPETPEeBa paciiiaBa Mepel JUThEM.

HaBpikamu o1ieHKH (HaKTOPOB BIUSIOMIMX HA OXJIAXKIAIOIIYI0 CIIOCOOHOCTD U3JI0KHHUIIBI
TIPH JTUTHE CITUTKOB.




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

IOBEJIMPHBIX TEXHOJIOTHUSX;
poecCHOHATBHBIM SI3LIKOM
MPEeIMETHOU 00JIaCTH 3HAHMUS;

criocobamu COBEPILICHCTBOBAHHMS
npodeCCUOHANIBHBIX 3HAHUW W YMEHUH
MyTeM  HCIOJIB30BAaHUS  BO3MOXKHOCTEH
WH(POPMAIIMOHHOM CPEIBI.

HaBpikamu OLICHKY BIWSHUSI HHTEpBaJla KPUCTAUTM3AIMU CIIJIaBa HA €ro JUTCHHBIC
CBOMCTBA.

HaBpikamu OLICHKH OTPHIIATEIIBHBIX M IMOJOKUTEIBHBIX XapaKTEPUCTHK CIIJIABOB C
IIUPOKUM UHTEPBATIOM KPUCTAJIIU3ALINH.

HaBpikamu OlICHKH MHTEpBajia KPUCTALIM3AIMH CIUIaBa 110 €ro BIMSHHUIO HA €r0
MeXaHHYEeCKHE CBOMCTBA.

HaBbikaMu OLI€HKH 110 BIMSIHUIO BEJIMYMHA TUHEHHON yCca Ky Ha TUIOTHOCTh
OTJIMBAEMOr'0 CJIUTKA.

HaBbikamMu OLICHKHY BIUSIHUSI CKOPOCTH JIUThSI HA HAIMYUE HE METANTMYECKUX BKITFOUCHHUI
B OTJIMBACMBIX CIINTKAX.

HaBpikamu OLICHKH 3aBUCUMOCTH CKOPOCTH JIMThS CJIMTKOB OT TETIO(PU3HUSCKHIX
apaMeTpOB CIIaBa U U3JIOKHULIBL.

HaBbikamu OLIEHKH 110 BIUSHUIO TEMIIEPATYPHO-CKOPOCTHBIX PEKUMOB JIUThS Ha
Ka4yeCTBO HOJ'IyqaeMI)IX CJINTKOB.

ITK—4 roroBHOC

TbI0 HCITOJIB30BATH OCHOBHLIC IOHATHS, 3AKOHBLI U MOACJIU TEPMOJINHAMUKH, XMMHYECKOii KHUHETHKH, IEPCHOCA TECILJIA 1 MACCBI

3HaTh

OCHOBHBIE ONIPE/ICTICHUS U TOHATHS,
3aKOHBI U MOJIEJIM TEPMOIUHAMUKH,
XUMHAYECKOMI KWMHCTHUKHU, ICPCHOCA TCIIJIa U
MaccChl;

onpeseneHus: 6a30BbIX MOHATUH,
3aKOHBI 1 MOJICJIN TCPMOANHAMHKH,
XUMHUYECKON KMHETHKH, IEPEHOCa TeIIa U
MAacCBhl, Ha3bIBACT UX CTPYKTYPHBIE
XapaKTEPUCTHUKU;

OCHOBHBIC METO/IbI 1 ITIpaBuJia, 3aKOHBI
1 MOJCIN TCPMOJUHAMUKH, XUMHUYECKOU
KHMHETUKHU, IEPEHOCA TeIIa U MacChl,;
ompeneseHusT 3aKOHBI W MOJENHU

TEPMOIWMHAMUKHN, XUMHYECKOH KHWHCTHKH,

IIpuMepHBbIH NepedYeHb BONMPOCOB I CAa4H 324eTa ¢ OLeHKOIl:

Ha ckoisibko rpynm JensiTcs FOBEIUPHBIE U3IENHs 110 UCIIOIb3yEMbIM MaTepuanam?
Kakue nparoneHHble METaJUIbI UCTIOIB3YIOT JIJIs1 U3TOTOBJICHUS FOBEIMPHBIX U3/1ETHI?
Kaxue meramunueckue MaTepuasl UCIIOIb3YIOTCS B FOBEIMPHOM MPOMBIIIIEHHOCTH?
Kak Bnusier ckopocTh 3a110JIHEHUS U3JI0KHUIIBI U CKOPOCTh OTBOJIA TEIUIa HA XapaKTep
KpUCTAJJIN3allUU CIIUTKA?

OT yero 3aBUCUT MPOJOHKUTEIHLHOCTD PA3JIMBKU CIIaBa IIPU JIUTHE CIUTKOB?

Ha uro Binser neperpes pacruiaBa nepes JUTbeM?

Kaxue gakTopsl BIUSAIOT Ha OXJIAXKAAIOIIYIO CIOCOOHOCTh M3JI0KHUIIBI P JINTHE
CIIUTKOB?

Kak Bnusier nHTEpBan KpUCTaUIM3alMU CIIJIaBa Ha €ro JIMTEMHbIE CBOKWCTBA?

Kakue orpunarenbHble ¥ MOJI0KUTENBHbBIE XapaKTEPUCTUKN UMEIOT CILIABBI C IIMPOKUM
MHTEPBAJIOM KpHUCTaUIU3alun?




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

IEpeHOCa TCI1JIa U MACCHIL,,

Kak nHTepBan KpucTauIM3aliy CIUIaBa BIUAET HA €r0 MEXaHUYECKHE CBOMCTBA?
Kak Bnusier BenuunHa TMHEHHOHN yCaJIKi Ha IJIOTHOCTh OTJIMBAEMOTIO CIIUTKA?
Kakoe ycnoBue siBisiercs HanOoJiee BaKHBIM IAPaAMETPOM IPH JIUThE CIUTKOB?

UYro Takoe npuBeIeHHBIH KOA(PUIIMEHT CKOPOCTH JUTHS U OT Y€ro OH 3aBUCHUT?

ITo kakuM KO3 PHULIHEHTaM ClIeyeT pacCUUTHIBATh ONTUMAIbHYIO CKOPOCTh JIUThS
CIIUTKOB?

B kakux enuHHLax BbhIpaxkaeTcs KO3((GUIUEHT CKOPOCTH JTUThsI?

Kak Bnusier cKopoCTh JINThS Ha HAJIMYKE HE METAJTIMYECKUX BKIIIOUEHHUH B OTIIMBAEMBbIX
CIIUTKaX?

Kak 3aBHCHT CKOPOCTH JIUTHSI CITUTKOB OT TEIUIOQU3NIECKHUX ITapaMeTPOB CILIaBa U
U3JI0KHULBI?

Kak BnusitoT TeMiepaTypHO-CKOPOCTHBIE PEXUMBI JIUThsI HA KAUECTBO MOJIy4aeMbIX
CIIUTKOB?

Ot Kakoro napaMmeTpa 3aBUCHUT TOJIIMHA CTEHKU U3JI0KHULIbI?

Kak omnpenensercs TenaonpoHUIIaeMOCTb FOBEIIMPHBIX CILIABOB?

Uro Takoe npuBeACHHAS TOJIIMHA KPUCTAIIIN3ALUU CIIUTKOB?

Kak Heo0X0aMMO 10/IBECTH METaILT K OTJIMBKE, UTOOBI 00€CIeYnTh HAlPaBICHHOCTh
KpUCTAJIIIN3auu?

Yo Takoe MOAYJb OXJIAXKIECHUS OTIUBKH?

Kak omnpenensiercst MOAYyJIb OXJIaXACHUS OTJIMBKU

YMmern

— BBIACITATH HpO6HeMHLI€ ACIICKTHI,
3aKOHBI u MoaeIn TEPMOANHAMHKH,
XMMUYECKON KMHETHKH, TepeHoca Terja u
Macchl,;

— o0cyxnaare crnocoObl APPEKTUBHOTO
pelicHus, 3aKOHBI u MOJICIN
TEPMOJMHAMHUKH, XUMHUYECKOM KUHETHUKH,
MepeHoca TeIIa ¥ Macchl,;

— pacro3HaBaTh 3(QexTuBHOE perieHue

Ilepeyens 3axannii AJ151 CAMOCTOSITEILHON M MPAKTHYECKON PadoThI:

OLeHUTh NPEUMYIIECTBA HEIPEPHIBHOTO JINThS CIUTKOB.

JlaTh pekoMeHJaluu Mo IParoleHHbIM METaJUIaM UCIIOJIb3YEMBIM JIJII U3TOTOBJICHUS
FOBEJIUPHBIX U3ICTTUN.

JlaTh pexomMeHJauuy Mo METAJUNIMYECKUM MaTEPUajaM UCIOJIb3YEMbIM B FOBEJIMPHOU
MPOMBIIIIEHHOCTH.

OLeHUTD BIUSIHUE CKOPOCTH 3aMOIHEHUS U3JI0KHUIIBI U CKOPOCTh OTBOJA TEIJIa HA
XapakTep KPUCTAIUIM3AIUU CIIUTKA.




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

oT Hed(PPEKTHUBHOTO;

— OOBSCHATH (BBIBIATD M CTPOWTH)
TUIUYHBIE MOJENIHU, 3aKOHBI U MOJENH
TEPMOJMHAMHUKH, XUMHUYECKOH KHHETHKH,
IepeHoca Terja U Macchl,;

— IPUMEHATh 3HAHMA, 3aKOHBI U MOJEIH
TEPMOJMHAMHUKHN, XUMHUYECKOM KUHETHUKH,
nepeHoca Teria U Macchl, B
npodeccuoHaIbHON NeSITeNbHOCTH;
HCII0JIb30BaTh UX Ha MEXIUCUUIUIMHAPHOM
YPOBHE;

— mpuobOperarh 3HaHUSA B 00JacTH, 3HATH
3aKOHBI M MOJEIHW  TEPMOAMHAMUKH,
XMMHUYECKON KMHETHKH, IepeHoca Terja U
MAaccChl,;

— KOPPEKTHO BBIpaXKaTh u
apryMEeHTHPOBAaHHO 000CHOBBIBATh
IOJIOXKEHHUS ITPEIMETHOM 00J1aCTH 3HAHMUSL.

OueHuTh NPOJOIDKUTENIBHOCTD PA3JIUBKU CIUIABA IIPH JINTHE CIIUTKOB.

OueHuTsb BIMSHNE IEPErPEBA pacililaBa NEPE]] JIUTHEM.

OneHuTh GakTOphI BIUAIOLIME HA OXJIAKIAIONLYI0 CIOCOOHOCTD U3JI0KHHULBI ITPU JIUTHE
CIIUTKOB.

OueHuTsb BIMsSHNE UHTEpBaja KPUCTAUIN3ALMY CIUIaBa HA €0 JINTEHHbIE CBOMCTBA.
OueHuTh OTpULIATENbHBIE U MOJOKHUTEIbHbBIE XapaKTEPUCTUKHU CILIABOB C IIMPOKUM
MHTEPBAJIOM KPUCTAJUIN3ALUN.

OneHuTh KaKk MHTEPBAJ KpUCTAJUIN3AlMY CIlIaBa BIMAET HA €r0 MEXaHMYECKHE CBOMCTBA.
OueHuTh KaK BIUAET BEJIUYMHA TMHEWHON YCaJKU Ha INIOTHOCTh OTJIMBAEMOIO CJIMTKA.
JlaTh peKOMEHIAINH IO TPUBEICHHOMY KO3 (UIIMEHTY CKOPOCTHU JIUTHSI.
PaccuuTtbiBaTh ONTUMaIBHYIO CKOPOCTD JINTHS CIUTKOB.

OueHuTh BIMSHNUE CKOPOCTH JIMThSI HA HAJTMYKME HE METAJUINYECKUX BKIOYEHUN B
OTJIMBAEMBIX CIUTKAX.

OneHuTh 3aBUCUMOCTh CKOPOCTb JINThSI CIIUTKOB OT TEIUIO(QU3UUECKUX TapaMETPOB
CIUIaBa ¥ U3JI0KHHULIBL.

OueHuTh Kak BIUSIOT TEMIIEPATYPHO-CKOPOCTHBIE PEKUMBI JTUThSI HA KAU€CTBO
MIOJIy4Ya€MBIX CIUTKOB.

JlaTh peKkOMEHAAIMH 110 ONPENEIECHUIO TEIUIONPOHNIIAEMOCTH IOBEIIMPHBIX CIIJIABOB.
JlaTb peKOMEHAAIUY 110 OIIPEAEICHUIO IPUBEICHHON TOJIIUHBI IPU KPUCTAJUIM3aLUU
CIIUTKOB.

ITonBecTn MeTa1 K OTIMBKE, YTOOBI 00ECTIEUUTh HANPaBIEHHOCTh KPUCTAIIM3ALHH.
Onpenenutb MOAYINb OXJIAXKIEHUS OTIUBKHU.

Bnanets

— MPaKTUYECKUMU HaBBIKAMH
UCIOJIb30BAHUS 3aKOHOB M MOJIENen
TEPMOJUHAMUKHN, XUMUYECKOU KUHETHUKH,
MepeHoca Terja U MacChl, Ha JIPyrux
JUCLUIUINHAX, HA 3aHATUAX B ayIUTOPUU U
Ha TPaKTHKE;

— cnoco0amMu IEMOHCTPAIMH YMEHUS B

Ilepeuens 3axannii AJ1s1 CAMOCTOSITEIbLHON M MPAKTHYECKON padoThI:

MeTtonamu pacdera rmpo0 30JI0ThIX CIIJIABOB.

Metonamu pacuera npo6 cepeOpsiHbIX CIIaBOB.

MetonamMu npuMeHEHHs] HEeMETaNIMYeCKUX MaTepHUalioB MpH IUIaBKeE 30J10Ta U cepedpa.
MetonaMu MpuMeHEHus 3aIIUTHBIX (DIFOCOB U cpesl AJIs 30J10Ta U cepedpa.

MetonamMu NpoBeNEeHUS PACKUCIICHUS.




CtpyKTypHBIit
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBa

o0JacTy 3aKOHOB U MoJieiel
TEPMOJIUHAMUKU, XUMUYECKON KUHETUKH,
MepeHoca Terja U MacChl,;

— METOJIaMH, 3aKOHAMHU U MOJICTISIMU
TEPMOJAMHAMUKH, XUMUYECKON KUHETUKH,
MepeHoca Terja U MacChl,;

— HaBBIKAMH U METOIUKAMU 000OIIEHUS
pe3yabTaToOB pabOTHI,

— crnoco0aMu OLIEHWBaHUS 3HAYUMOCTH U
MPAKTUYECKON IPUTOTHOCTH MOJTYUYEHHBIX
pe3yJIbTaTOB, 3aKOHOB U MOJIEIeH
TEPMOJUHAMUKHU, XUMUYECKOW KUHETUKH,
IepeHoca TerJja U Macchl,;

— OCHOBHBIMHM METOJaMU PEIICHHUS 3a7a4
B 00J1aCTH 3aKOHOB U MOJIEJei
TEPMOJIMHAMUKH, XUMUYECKON KUHETUKH,
repeHoca Teria U Macchl,;

— Tpo(eCcCHOHATBHBIM SI3BIKOM
MpeIMETHOM 00IacTH 3HAHUS;

— cnocobamu COBEpIICHCTBOBAHUS
NpopEeCCUOHANBHBIX 3HAHUW H yMEHUU
MyTEM  HCIOJIb30BAHHUS  BO3MOKHOCTEH
MH(OPMALIOHHON CPEJIBL.

MertoiaMu BaKyyMHOM TUTaBKH.

MeTtonamu yaalieHus BOAOPOJia U3 30JI0TBIX U CePeOPSHBIX CIUIABOB, MPU BAKYyMHOMN
IUIaBKeE.

Meroaamu yripaBieHUs CKOPOCTHIO KPUCTAIUIM3ALUU U OXJIAKACHUS OTIUBOK.
Meroaamu pacueTa BpeMEHHU 3ar0JHEHUS TUTSHHOU POpPMBI.

Meroaamu OLIEHKH METAJUIOB IIJIATUHOBOM T'PYIIIIHI.

PexomeHn0BaTh CIUIaBbI IJIATHHBI JIJIS1 IPOU3BOJICTBA FOBEITUPHBIX W3ICIUN.

JlaTh pexomMeHaaIuu AJig JIETMPOBAHUS TUIATUHBI TIPU BBITIJIABKE IOBEJIMPHBIX CILJIABOB.
MeToaaMH IIJ1aBKM CIIIABOB INIATHHBI U MajUIagus.

MeTtonaMu IUThS CINIABOB IIATUHBI U MaIaIus.

MertoaamMu pacKUCIICHHS TIPH IUIABKE CIUTABOB IUIATHHBI U TAJIA .

Meroaamu 3arpy3Ku IIUXTHI B IJIABUJIBHBIN arperar rnpu IJIaBKe CIUIaBOB IJIATHHBI.
MeToaaMu U3TOTOBICHHS TUTJIEH I IIJIABKH IIJIATUHEI.

Mertonamu OLIEHKH BIUSHUS KOJUYECTBA COJIEPKAHUS MEU Ha TUIACTUYHOCTH 30J10THIX
CIIABOB.

MeTtoaamu MOBBIIEHUS TIJIACTUYHOCTH FOBETUPHBIX CIIABOB.

MeTtonamu obecrieueHus: HalpaBIeHHOW KPUCTAITU3AIlUU CIIUTKOB.

Mertonamu o1ieHKHU AedEKTOB MPH JIUThE CIUTKOB IMPU HEHANIPABICHHON KPUCTAIITU3AIINHI
CIINTKA.

Mertoaamu OLIEHKH CKOPOCTH 3aMIOJIHEHUSI U3JI0KHUIIBI U1 HEHANPaBIEHHON
KPUCTAJUTU3ALIUU CITUTKA.




6) HOpﬂ)IOK MMpoOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallui, MOKA3aTe/In U KPUTECPUH
OICHUBAHUA:

[Ipomexxyrounass arrectauus IO JUCHUILIMHE «TeXHOJIOrHs IUIAaBKU FOBEIUPHBIX
METAJJIOB M CIUIABOB)» BKJIIOYAET TEOPETUUYECKUE BOIIPOCHI, MO3BOJISIOIIME OLEHUTh YPOBEHb
YCBOGHHS OOYy4YaIOUUMUCS 3HAHWM, M NpaKTHUYECKUe 3aJaHusl, BBISBISIONINE CTENEHb
c(hOpMUPOBAHHOCTH YMEHUH W BIIAJICHHIA, TPOBOAUTCS B (DOpME 3a4eTa ¢ OLEHKOI.
3aueT ¢ OLEHKOM 10 JaHHOM TUCIUILUIMHE TIPOBOAUTCS B YCTHOM popMe C MPUBJICUECHUEM
TEXHUYECKUX CPEACTB JIJIS BHIIOJHEHUS TPAKTUYECKON YACTH.

IToxa3aTe1u 1 KPUTEPUHU OLIEHUBAHUS 324eT C OL[eHKOIi:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiicss 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITyOOKOe 3HAHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO OIEpUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TOBBIIICHHOHN CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6anna) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTeNbHbIE OMUOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONEPALIUX,
nepeHoce 3HaHWK M YMEHUN Ha HOBBIE, HECTAHIAPTHBIC CUTYAIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — 00ydyaroluiicss 1eMOHCTPUPYET MOPOTOBBIN
YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIMI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUHN JTOITYCKAIOTCSI
OIIMOKU, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUH, HABBIKOB, O0y4aIOLIHiiCcs
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHECHUS TIPU ONIEPUPOBAHIH 3HAHUSIMH U YMEHUSIMH TIPH UX
IepEeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEJIbHO» (2 O6ata) — o0ydaromuics AeMOHCTPUPYET 3HaHUS HE
6onee 20% TeopeTHUECKOTO MaTepHuana, JOIyCcKaeT CyIIeCTBEHHbIE OIIMOKU, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



IIpunoxenne 3
MeToauuyecKkue peKOMeH/IAlUH K MPAKTHYECKUM 3aHATHAM

[TocTynaromue A8 IUIABKM YaCTHUIBI OJHOTO MJIM HECKOJBKMX METaNIOB 3arpyKarTcsl B
CIEIMaJIbHBIE TUIABWIbHBIE TI€UH, 10/ BIMSIHUEM BBICOKON TeMIEpATypbl JOBOISATCS 10 KUIKON
OJTHOPOJHOM Macchl, KOTOpas OTIMBaeTcs B (OpMBI AJIs IMOJIYy4EHUS CIUTKOB. Marepua,
NOCTYMAIONIMKA B IJIABKY, HAa3bIBACTCS IMIMXTOBBIM, MM mHXToW. IlluxTta MoXer ObITH B BUjE
YUCTBIX METAJUIOB, OpPAaKOBaHHbBIX CIUTKOB M U3JENUil, JIoMa, 0OpE3KOB, CTPYKKU U ONWIOK U
JPYTUX OTXOJI0B FOBEJIMPHOrO IPOU3BOJICTBA.

[[InxToBBIN MaTepuall B 3aBUCUMOCTH OT CTEIEHH M XapaKTepa 3arpsi3HEHHs IOJIBepraeTcs
pa3innuHoil 006paboTke. Bo3BpaTHble OTXOABI OT MEpepabOTKU APAroleHHBIX METaUIOB CBOETrO
MPOU3BOJICTBA (JTUTHUKH, BBICEUKA, CTPYXKa, OOpPE3KH U JIp.), HE BBI3BIBAIOIINE COMHEHUS B
OTHOIICHUU COJIEP’KaHUsI OCHOBHBIX M JIETHMPYIOIIUX KOMIIOHEHTOB, MOCTYMAIOT B IUIaBKY Oe3
MPeIBAPUTEILHON TOArOTOBKU. OTXOBI PArolCHHBIX METAJUIOB (OMHIIKH, MEIKHE OOpPEe3KH,
CTpY’KKa), 3arpsi3HEHHBIEC B Ipoliecce padoThl, MPOXOAST OYUCTUTEIBHYI0 00padOTKY U TOJIBKO
II0CJI€ 3TOT0 MOCTYNAIOT B IJIABKY.

[IuxTOBBIE MaTepUabl, 3arpsi3HEHHBIE BPEJAHBIMU NIPUMECIMU (METaJlJlaMU, HE OTBEYAIOLIUMHU
COCTaBy CIUIaBa; MaTepuallaMH, OTPHUIATEIbHO BIMSIOLIMMM Ha CBOWCTBa cIUIaBa, U T. 1.),
MIOJIBEPTAIOT MPEIBAPUTEIBHON IJIaBKE, a 3aT€M OTHPABJSIOT Ha apUHAKHBIC 3aBOJBI MM HA
3aBOJbl BTOPHYHBIX JparoueHHbIX MeTajuioB. OuncTka mMXThL. OTXOABI ApParoLEeHHBIX
METAJUIOB, BO3BpAIlaloLIecs OT pado4uX (OIMIKH, CTPY’KKA, MEJIKME OOPE3KU U T.J.), HE MOTYT
ObITh HE 3arpsi3HeHbl. OUMCTUTENIBHOW 00pa0OTKOM ITUX OTXOA0B 3aHUMAIOTCS CaMU pabodue.

CoOpaHHble ONWIKM HPOKIMBAIOT B My(eIbHOH Ieud s yJAJIEHUS BCEX CroparoIiux
npumMmecei (JiepeBa, BOCKa, IIETUHBI OT IIETOK, OyMa)KHOU U pyroi mplin). OCTHIBUIYIO HIMXTY
PasphIXJISIIOT U TINATEIbHO MPUMArHW4MBAIOT JJIS M3BJICUCHMS CTAJIbHBIX NpUMeceil (ONMUIIOK,
00JIOMKOB JIOO3MKOBBIX MHJIOK W CBEpJl, OKajJuHbl). OuuieHHbIE TakuM OOpa3oM OTXObI
JParolleHHbIX METANIOB MO’KHO CUMTATh ITOATOTOBJICHHBIMU K IUIABKE JJISl ONPEICIICHUS CIUTKA
Ha MPUTOHOCTD K JalbHENUIIEMY UCIIOJIb30BaHUIO.

CrnaBisioT A pa3iMyHbIX LelNed — COeAMHEHMs 4YacTed OJHOro MeTalja B OJIMH CIHUTOK,
IOPUTOTOBJICHHUS CIJIAaBOB W MPUIIOEB (JIETKOIUIABKUX, JIETKOTEKYYMX CIUIAaBOB), OCBEKEHUS
CIjilaBa U T. . HHaBKy AparouCHHbIX MCTAJUIOB HNPOU3BOIAT B HHAYKIUOHHBIC II€4ax C
rpa¢uToBbIM THIIeM. LIIMXTOBBIM Marepuan 3arpyxaercs B THIelb — OTHEYINOPHBIA COCYA
IUTAaBWJIBHOM MeuH, B KOTOPOM pacIuiaBisitoT MeTaiul. [lociaenoBaTenbHOCTh 3arpy3KU 3aBUCUT OT
BEJIMYMHBI U COCTOSIHUS HIUXTHI (KPYIHbIE KYCKH, CIMTKH WIM MEJIKHE 00pe3KH, CTPY)KKaA U T.1.),
CoCTaBa M TCMICPATYPHBIX XAapPaKTECPHUCTUK KOMIIOHCHTOB BXOJAIIMWX B CILJIAB. HOprZ[OK
3arpy3Kd W IUIaBKM WUXTHI. [Ipy 1utaBke OJHOPOJHOrO MeTaula IMIMXTY MOKHO 3arpykarb B
TUTETh OJHOBPEMEHHO, €CJIM TUIaBUJIbHAsA Tedb 00ecreunBaeT OBICTPBIM HarpeB MMXTHL. B
IPOTHBHOM CJIy4ae CHayasa 3arpy’aroT KpYyIHbIe KYCKH MM OPUKETHI, a 10 Mepe paciijiaBlIeHUs
uX J00aBJISAIOT MEJIKHUe 00pe3Ku M Apyrue orxojsl. PacrmaB u3 3omota HarpesatoT a0 1200...
1250 °C, cepebpa — mo 1100...1 150 °C.

Jlisi mpUTOTOBIIEHUSI JBOWHBIX 30JI0TOCEPEOPSHBIX CIUIABOB 3arpy3Ky IIHMXThI HAYHMHAIOT C
cepebpa. Ero zarpykaroT Ha JHO THWTJS, @ CBEPXY 3aCBIMAlOT 30JI0TO M PACIUIABKY BEIYT
OJTHOBPEMEHHO, €CIH KYCKH IMUXTHl MPUOIM3UTETHLHO OJHOTO pa3mepa. Ecim ke BennunHa
IINXTOBBIX MaTepI/IaJ'IOB pa3n1/1qHa, TO 3arpy>1<a}0T CHayajia prrIHI)Ie KYCKI/I, a I10 Mepe nux
pacruiaBku 100aBISIOT MENKHe, cepeOpsiHbIe WK 30J10ThIe. TeMreparypa HarpeBa pacruiaBa ajis
30JI0THIX CIIAaBOB ¢ coaepxkanueM 10 30 % Ag — 1200... 1250 °C, mns crimaBa ¢ conepKaHuEM
40...70 % Ag — 1180... 1240 °C, nns cmasa ¢ cogepxanuem 80% Ag - 1170... 1230 °C.



[Tpu nerupoBaHUM 3070Ta MEIBIO (MIPUTOTOBICHUE TBOWHBIX 30JIOTOMEIHBIX CIUIABOB) ILIABKY
IUXTHl HAYMHAIOT C 30J0Ta. ECiM BelWMYMHA IUXTOBBIX MAaTEPHAIOB pa3iiiyHA, TO TLIABAT
paHblIe CIUTKU M KPYIHBbIE KYCKH 30JI0Ta, a 3aTeM JOrpyXaroT Meiaoub. Meab 3arpyxaror
TOJIBKO TIOCJIE TOTO, KaK IIOJIHOCTBIO PACIUIAaBHTCS 30JI0Tas muxTa. J[Jas Bcex CIIaBOB ¢
COJIep’)KaHWEM MEIHM B KaueCTBE MEIHOMW JIMTaTyphbl MUCIOJB3YIOT MPOKAT Mapok He Huxke ML
Pacnnas, conepxanuii 10 2 % Cu, narpesatot 10 1190... 1250 °C; 8,4 % Cu — no 1180...1240
°C; 42,7% Cu — no 1150... 1230 °C.

[Tpu IPUTOTOBIIEHUU TPOWHBIX 30JI0TOCEPEOPSHOMETHBIX CIJIABOB CHAYAJIa 3arPYKArOT 30JI0TO U
cepebpo, a 3aTeM B 30JI0TOCepeOpsHbIN paciiaB — Meb. Harpes pacruiaBa npou3BOAUTCS: AJs
crutaBa 958-it mpo6s! 1o 1180... 1240 °C; 750-i1 — mo 1 180... 1200 °C; 583-i1 — 1080...1200
°C; 500-1 — 1070... 1160 °C; mnsa crumaBoB 375-it mpoObr go 1120... 1230 °C. 3arpysky
30JI0TOHUKEIEBOMEHOTO CIIJIaBa HAYMHAIOT C 30i10Ta. [locie ero pacmniaBieHUs JTOTPYXKaroT
HUKEb U Mellb. Turenb HarpeBatoT Ha 150...250° Brilie TeMnepaTypbl IOJIHOTO PACILIABICHUS.

[Ipu nnaBke cepeOpSHBIX CIUIABOB 3arpy3Ky THUTIJIS HA4YMHAIOT C cepedpa M IMOcie MOJIHOTO
pacruiaBiieHusl 3arpyxaroT Mensb. s craBoB cepedpa 875-i mpoObl W BEINIE TeMIiepaTrypa
Harpea 1090... 1140°C. IlnaBky 30J0TBIX MPUIIOEB C COAEPKAHMEM JIETKOIUIABKMX METAJJIOB
[IUHKA W KaJMUsI MOKHO IMPOHU3BOJUTE JIBYMs crioco0amu: 1) IIMHK ¥ KaaMUi BBOJST B pacIuiaB
B TMOCJIEIHIOI OYepeab MOoAOrpeThiMH 10 Temmneparypbl 150°C; 2) cHayama co3garoT
MPOMEKYTOUHBIE JIUTATYphl JIETKOIUIABKUX METAJJIOB ¢ MEABI0 MPH MOCTEIIEHHOM HarpeBaHUU
METAJIJIOB, a 3aTeM CILIABISIOT BeCh HAOOP cIjiaBa.

3amuTHbBIE MOKPOBBI, (IrOCHI, packucauTenu. Ilpu miaBke IparoleHHbIX METAJIOB U CIUIABOB
JUISL TIPEIOXPAHEHUs PacIUIaBOB OT OKHMCJIEHUS, HACBIILIEHUS KUCIOPOJOM U JAPYTUMU razaMu U3
OKpY’Karollel cpelpl, a Takxke Ul BepXHEH TEeIUIOM30JSLMU pacIiliaBOB (A1 COKpallleHUs
pacxoioB, TEIJIOTHl Ha IUIABKY) HPUMEHSIIOT CJEAYIOIIME 3allUTHBIE IMOKPOBBI: JPEBECHBIN
yroib, 0ypy, OOpPHYIO KHUCJIOTY, XJOPUCTBINA KaJbLMHA, XJIOPUCTBIN HATPHU, XJIOPUCTHINA Kauii,
XJIOPUCTBIN Oapuii.



