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Paboyas nporpamma nepecmorpena, odcykaeHa n onodpena ans peannsauiu B 2021 - 2022
yueOHOM roay Ha 3acenannu kadeaps JIMTeHHbIX NPOLECCOB U MAaTEPHAIOBEICHHS
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3as. kadeapoii H.A. ®eoktucros

Pabouas nporpamma nepecmorpena, odcyxkaena n onodpena ans peanusauun 8 2022 - 2023
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Ilporokonor 20 r. N __
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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

MPUOOpPETEHUE CTYICHTAMHU 3HAHUN 00 0COOCHHOCTSIX XMMHYECKOTO COCTaBa U CBOWCTB
IBETHBIX METaUIOB U CIUIAaBOB, 3aKOHOMEPHOCTSIX (U3UKO-XMMHUYECKHUX IPOLIECCOB,
OTIPECIISIONINX X CBOMCTBA, a TAKXKE MPOIECCOB, MPOUCXOAIINX MPH X 00paboTKe MM BO
BpeMsl CIIy>KObl, HEOOXOIUMBIX OakanaBpy mo mnpoduno «MaTepuaaoBeeHue U TEXHOJIOTHH
MaTepHuayioB (B MAIIMHOCTPOSHUM )» VIS TIJI0JIOTBOPHONM HAYYHO-UCCIIEA0BATEIHCKOM, pacueTHO-
AQHAIUTUYECKOU, MPOU3BOACTBEHHOMN U MPOEKTHO-TEXHOJIOTMYECKOM eI TeNbHOCTH.

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

Jucnumuaa 1[BeTHbIE METa/uTbl W CIUIaBhI BXOAWT B BAPUATHBHYIO YacTh Y4eOHOTO
11aHa 00pa30BaTeIbHON MPOTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

dusuka

Xumus

Mertposnorusi, cTaniapTu3anus u cepTUPUKALL

TexHOoM0rus NoJIy4eHus U3AENIU B MAILIMHOCTPOCHUH

Koppo3sust u MeToapl 3a1UThI

MarepuanoseneHue

Teopus cTpoeHus MmaTepraioB

MexaHn4eckne CBOMCTBAa MaTEpUaIOB

Teopus Tepmudeckoit 00padoTKH

duznueckas XuMus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITUH/TPAKTHK:

[Ipoun3BoaCTBEHHAS — TPEAIUIIIIOMHAs MPAKTHKA

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka K 3aIMTe U 3alIUTa BBITYCKHOM KBAIM(DUKAIIMOHHONW PabOThI

Cranu u criaBbl ¢ 0COOBIMU XUMHYECKUMU U (PU3UUYECKUMU CBOMCTBAMU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4YeHH s

B pesynbrate OcBOEHMsS IMCUUIUIMHBI (Moayins) «LlBeTHble MeTasibl U CIUIaBBI»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMHU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

ITK-10 cmtocoOHOCTBIO OLICHUBATH KAY€CTBO MATCPUAJIOB B IPOU3BOJACTBCHHBIX YCJIOBUAX HA
CTaauM OIIBITHO-ITPOMBIIIJIICHHBIX UCHOBITAaHUN U BHCAPCHUA

3HaTh -TpeOOoBaHUs K COCTaBy, CTPYKTYp€ M CBOMCTBAM IIBETHBIX METAJJIOB U UX
CIINTaBOB, IPUMEHACMBIX B MAIIIMHOCTPOCHUHU, B COOTBETCTBHU C YCIIOBUSIMU
JKCIUTyaTaluy U3JIEIIUN;

-3aKOHOMEPHOCTH CBSI3M MEK]y COCTaBOM, CTPYKTYPOMl M CBOMCTBaMU
LBETHBIX METAJUIOB U UX CIJIABOB U UX U3MEHEHHUs IIPU MEXaHUYECKOM,
nedhopMaIrmoOHHOM, TEPMUYECKOM U XUMHUYECKOM BO3/IEHCTBUSX;
-0COOCHHOCTH CTPYKTYPBI U CBOMCTB, (OPMUPYIOLIUXCS B
TEXHOJIOTUYECKHX MPOIEccax MPOU3BOJCTBA U 0OPAOOTKU LBETHBIX
METaJUIOB U UX CIUIABOB B MAITUHOCTPOEHUMU.




VYmMmern

-aHAJIM3UPOBATh JAHHBIEC O COCTABE, CTPYKTYpPE U CBOMCTBAX LBETHBIX
METAJUIOB U UX CIUIABOB, IIOJIYYEHHbIE IIPU UCIIBITAHUAX ITPOAYKLUH B
IIPOU3BOJCTBEHHBIX YCIOBUAX HA CTAIUU OIBITHO-IIPOMBIIICHHBIX
WCIIBITAHUN U BHEPEHUS;

-OLICHMBATh Ka4ECTBO LIBETHHIX METAJIJIOB U UX CILJIaBOB B
IIPOU3BOJCTBEHHBIX YCIOBUAX HA CTAJMU ONBITHO-IIPOMBILIEHHBIX
HCIIBITAHUH Y BHEJIPEHMS Ha OCHOBE JAHHBIX O €r0 CTPYKTYPE U CBOMCTBAX.

Bnanets

-HaBbIKaMHU PEIICHUS 3a]1a4 MO0 OIEHKE KaueCTBa I[BETHBIX METAJIJIOB U UX
CIUIaBOB B ITPOU3BOJICTBEHHBIX YCIOBUAX Ha CTAJUH OIMBITHO-
MIPOMBIIIJICHHBIX UCTIBITAHUI ¥ BHEAPEHHS HA OCHOBE JAHHBIX O €0
CTPYKTYypE U CBOWCTBAX

IIK-11 cmocoOHOCTEIO IMPUMCHATH 3HAHUA 00 OCHOBHBIX THIIaX COBPECMCHHBIX HCOPIraHUYCCKUX
N OPraHn4CCKUX MaTCpraioB, IPUHOHUIIAX BI)I60pa MaTCpuraJIoB JJIA 3aJaHHBIX YCJIOBI/Iﬁ
OKCIUTyaTalluu € y4€TOM Tpe6OBaHHﬁ TCEXHOJIOTMYHOCTH, SKOHOMUWYHOCTH, HAACKHOCTHU U
JOJIIOBCYHOCTH, DKOJIOTHYCCKHUX HOCJIGI[CTBI/Iﬁ HUX IPUMCHCHUA IIPU IPOCKTHPOBAHUU
BBICOKOTCXHOJOIMYHLIX ITPOLECCOB

3HaTh

-OCHOBHbBIE THIIbI COBPEMEHHBIX I[BETHBIX METAJUIOB U UX CILIABOB,
MIPUMEHSAEMBIX B MAIlIMHOCTPOCHUH;

-CTPYKTYpHbBIE XapaKTEPUCTUKH U XapaKTEPUCTHKH CBOWCTB I[BETHBIX
METaJUIOB U UX CIUJIAaBOB, IPUMEHSIEMBIX B MAIIMHOCTPOCHHH;
-IIPUHIUIIBI BEIOOPA IBETHBIX METAIIJIOB U UX CILJIABOB ISl 33/1aHHBIX
YCJIOBHH 3KCILTyaTalluy ¢ YI€TOM TPEOOBAHUI TEXHOJIOTHYHOCTH,
SKOHOMHMYHOCTH, HA/IEKHOCTHU U JIOJITOBEYHOCTH U HKOJIOTHUECKUX
MOCJICICTBHI MX MTPUMEHEHHUS MPU TPOCKTUPOBAHUH BBICOKO
TEXHOJIOTUYHBIX MTPOIIECCOB

VYmMmern

-BbIABJIATE 3a1a4M ITPH OCYHICCTBJICHUHA BI)I60pa OIBETHBIX METAJIJIOB U UX
CIUTaBOB IS U3/I€JHI B MATMHOCTPOCHUH PA3IMYHOTO HA3HAYCHHUS C
Y4ETOM 3KCIUTyaTallMOHHBIX TPEOOBAHUN U OXPaHbl OKPYKAIOLIEH cpebl;
-aHaNTU3UPOBATh JAHHBIC O CTPYKTYpPE U CBOMCTBAX, TEXHOJIOTHUECKUX
rpoIrieccax MPOU3BOJICTBA U 00PAOOTKH IIBETHBIX METAJUIOB U UX CIUIABOB
MPUMEHHUTETIHHO K PEIICHUIO MTOCTABIEHHBIX 3a71a4;

-OLOCHUBATH NPUTOAHOCTb HBCTHBIX METAJIJIOB U UX CINJIABOB JJIA 3aJaHHBIX
YCIOBUH SKCIUTyaTalliy ¢ Y4ETOM NPEIBABISEMBIX TPEOOBAaHUMN K €r0
CTPYKTYpE, TEXHOJIOTUYECKUM M IKCIUTyaTallMOHHBIM CBOMCTBaM

Bnanets

-HaBBIKAMU OIICHKU TEXHOJIOTUYECKUX U CITYKEOHBIX KaUeCTB LIBETHBIX
METAJIJIOB U UX CIUIABOB IIyTEM KOMIUIEKCHOTO aHAJIN3a UX CTPYKTYpPBI U
MEXaHUYECKHUX CBOWCTB, a TAK)KE Pe3yJIbTaTOB (PU3UKO-XUMUYECKHUX,
KOPPO3MOHHBIX U JPYTUX UCTBITAaHUI;

-HaBBbIKAMH BBHIOOpA LIBETHBIX METAJJIOB M UX CILIAaBOB JJIsl H3TOTOBJICHHUS
JeTanell U U3AeIuil B MAIIMHOCTPOCHUH TPUMEHUTENBHO K PELLIEHUIO
MTOCTaBJIEHHBIX 3a7a4;

-HaBbIKaMH BbIOOpA TEXHOJIOTHIA U PEKUMOB 00pabOTKH LIBETHBIX
METAJIJIOB U X CILIaBOB JJIsi o0ecrieueHus TpeOoBaHu, MPEAbIBIAEMBIX K
W3JIEIMIO B COOTBETCTBUM C IOCTABIECHHBIMU 33a4aMU




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUILINHBI (MOLYJI5)
OO0miast TpyI0€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 59,7 akas. 4acos:
— ayauTopHas — 56 akaJ. 4acos;

— BHEAYUTOPHAS — 3,7 aKaJl. 4acoB
— camocTosTenpHas padora — 48,6 akaz. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHast s
o | womraxrHas pabora E z ®dopma TeKyIero
! B
= o " KOHTPOJIS
Pasnen/ Tema 3 (B akan. vacax) = A . P Kon
g & © | caMOCTOSsTENBHOM | ycrieBaeMOCTH U
JCIUTUTAHBI H B ., | xoMnereHH
O 2 g paboTEI HPOMEXYTOUHOM
nmab. | mpakr. | &
Tex. e aTTecTaluu
3aH. 3aH. | QO &
1. XapakTepuCTHKa IIBETHBIX
METaJUIOB U MX CILIABOB
ITpopaboTka
JIEKIUOHHOTO
MaTepuana; Konrponbnas
. MOJIrOTOBKA K pabora
1.1 AmroMuHHEI U ero
P 5 6 5 MPaKTUYECKUM [TpoBepka TIK-10, [IK-11
3aHITHUSIM; MPAKTHIECKUX
MOJITOTOBKA K pabor
KOHTPOJIbHOM
pabote
ITpopaboTka
JIEKIUOHHOTO
MaTepuana; KonrtponbHas
MOATOTOBKA K pabora
. €b U €€ CIIJIaBbI IPaKTHYCCKUM OBCpKa - y -
1.2M 5 6 5 IT I1K-10, TIK-11
3aHITHUSIM; MPAKTHIECKUX
7 MOJITOTOBKA K pabor
KOHTPOJIbHOM
pabote
ITpopabotka
JIEKIUOHHOTO
13  Marsmii  u  ero Martepuania, [Iposepka
. HOATOTOBKA K MPAKTHIECKUX
cruiaBel. bepwuii U ero 2 2 5 A P TIK-10, TIK-11
MPAaKTHIECKUM pabor
CILTaBBI
3aHATUSIM TecTupoBanue
IIOATrOTOBKA K
TECTUPOBAHHIO
IIpopaboTka
1.4 Huxenb M €ro CIUIaBEI, JIEKIUOHHOTO
Turan ¥ ero CrJaBblL 2 5 MaTepHaia; TectupoBanue  |I1K-10, [IK-11

KobGansT 1 ero cruiaBbl

HOATOTOBKA K
TECTUPOBAHUIO




IIpopaboTka

JIEKI[HOHHOTO
MaTepuana; [IpoBepka
1.5 CBuHeI ¥ ero CIUIaBHI. 2 2 5 MOJATOTOBKA K MPAKTHIECKIX | 1y 10) g1
LluHK ¥ ero criaBbl MPAKTHIECKIM pabor
3aHITHUSIM TecTupoBaHue
MOATOTOBKA K
TECTHPOBAHHIO
IIpopaboTka
1.6 JparoncHHbIe JICKITHOHHOTO
METAUIBl M WX CIUIABHL. 2 5 Marepuana; KonTponbHas TK-10, TIK-11
TyroriaBkue MeTalUTbl H MOJATOTOBKA K pabota
UX CILIaBBI KOHTPOJIBHON
pabote
HUroro no pasaeny 18 16 30
2. IIporpeccuBHbie
HalpaBlIeHUsT B TEXHOJIOTHH
MPOM3BOJACTBA U  00paboTKu
[[BETHBIX METAJUIOB ¥ CIIABOB
ITpopaboTka
2.1 HoBble HampaBJeHUs B JICKITMOHHOTO
HPOU3BOJICTBE CIUTKOB M3 2 5 MaTepuaa; KoHTposnbHas TK-10, TIK-11
[IBETHBIX METAUIOB M HX MOATOTOBKA K pabora
CILIaBOB KOHTPOJIbHOM
pabote
IIpopaboTka
JICKI[IOHHOTO
2.2 XonomHast Marepuana,
nedopmarus LBETHBIX 2 4 4 nsyerme TectupoBanue |IIK-10, [IK-11
METAJUIOB U MX CIUIABOB JIOHOMHHTEIBHOTO
Marepuana;
HOJrOTOBKA K
TECTUPOBAHHIO
ITpopabotka
7 JIEKLUOHHOTO
2.3 Topsiuas nedopmarus Marepuaa,
LBETHBIX METAIJIOB U HUX 2 4 Hsyaetme TecrupoBanne | I1K-10, ITK-11
- JIOTIOJIHUTEIIBHOTO
Marepuana;
HO/rOTOBKA K
TECTUPOBAHHIO.
ITpopabotka
JIEKIUOHHOTO
MaTepuana; KonrponbHas
24 Tepmuueckas MOATOTOBKA K pabora
o0paboTka I[BETHBIX 4 8 5,6 MPaKTUIECKUM ITposepka IK-10, IIK-11
METAJIJIOB U HUX CIIJIaBOB 3aHATHAM, MPaKTUICCKUX
MOATOTOBKA K pabor
KOHTPOJIbHOM
pabore
Hroro no pazneny 10 12 18,6
Hroro 3a cemectp 28 28 48,6 DK3aMeH
Hroro no nuciumianHe 28 28 48,6 9K3aMeH IIK-10,ITK-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu npoBeneHnn y4eOHBIX 3aHATHH MPenoAaBaHnue AUCUUILUINHBI «L{BeTHBIE METaIBI U
CIUIaBb» peanusyercsi B (opMe KypCOB, COCTaBIECHHBIX C HCIOJIb30BAaHHEM pPE3YJIbTaTOB
HAYYHBIX HCCJIEIOBaHMUN, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJUJICKTHBHOTO
nosib30Banusg MI'TY, B TOM 4uciie ¢ y4€TOM perHOHaIbHBIX 0COOCHHOCTEH MpodecCHOHATBLHON
NeSITeIbHOCTH BBIITYCKHUKOB U MOTpedHOCTel padoTonareneit (MMK, MMK-METU3, benmar u
zp.).

B npouecce npenogaBaHus AUCUUILINHBI «L[BETHBIE METAJIIBI U CILJIABBD) IPUMEHSIFOTCS
TpaJWLIMOHHAS,, MHTEPAKTUBHAas U HH(YOPMAIMOHHO-KOMMYHHKAIIMOHHAsA 00pa3oBaTeIbHbIC
TEeXHOJIOTUH. [IpyM MCHONBb30BaHUM TPAAMIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1TabopaTopHBIX paboT. DTa
TEXHOJIOTUSl ~ COYETaeTcs C  MCIOJNb30BaHHEM  HWH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUM, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHi-BU3yaTH3auil, Ipu
peanu3aliii  KOTOPBIX  M3JIOKEHHME COJAEpKAaHMSI  CONPOBOXKAAETCS  Ipe3eHTalued ¢
JEMOHCTpalKel y4eOHbIX MaTepUajIoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YMCJI€ UJUTIOCTPATUBHBIX, I'paUuECKUX, ayAHO- U BUIEOMATEPUAIIOB.

JIeKIMOHHBIN MaTepuan 3aKperisieTcss B XOJe JIabopaTOpPHBIX pPadOT, Ha KOTOPBIX
BBIIOJHAIOTCS TPYIIIOBbIE WIM WHAUBUAYaAIbHbIE 3aJaHUsl 10 mpoljaeHHoW Tteme. [lpu
MPOBEJCHNN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHBHbIE 00pa3oBaTelbHbIC
TEXHOJIOTHH, YTO IPEANOJaraeT akTMBHOE U HEJIMHEMHOE B3aMMOJIEHCTBHE BCEX YYaCTHUKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATHUSI OPraHU3YIOTCS B BHJIE J1a0OpaTOPHOTO AKCIEPUMEHTa C MOCIEAYIOLIUM IPYNIOBbIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYaIOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOJIb30BAHKE B Y4eOHOM
IIPOLECCE AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TNPOBEACHMSI 3aHATHM B COUYETAHUU C
BHEAYAUTOPHOW pabOTON ¢ 1eabio (GOPMHUPOBAHUS M PA3BUTUS MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosaTenbHass paboTa CTyJIEHTOB HalpaBlieHa Ha CaMOCTOSITEbHOE H3y4eHHE
yueOHOW M HAy4yHOW JIUTEpaTypbl, a TAaKXKe CaMOCTOSATEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOArOTOBKH K TEKYIIEMY U IPOMEKYTOUYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHovHblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmum
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Mam3ypuna, O.J. MeramioBezieHre AparoleHHbIX METAIOB: 30J0TO M CIUIaBbl Ha
OCHOBE 30J10Ta : yuebHoe nocodue / O.M. Mam3zypuna, A.B. Tlo3nasako. — Mocksa : MUCHC,
2018. — 76 c¢. — ISBN 978-5-609653-65-0. — TexkcrT : 31eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/115267 (mara oOparteHus:
01.09.2020). — Pexwum gocTymna: Ui aBTOPU3. MOJIb30BATEIICH.

2. ®etucoB, I'. II. MarepuanoBeseHue W TEXHOJIOTHUS MAaTEpUATOB [DIEKTPOHHBIN
pecypc]: yueonuk / I. I1. ®etucos, @. A. lNapudymaun. — M.: HUL] UHOPA-M, 2014. — 397 c.:
60x90 1/16. — Pexxum mocrtyma: http://znanium.com/bookread2.php?book=413166. — 3arn. ¢
skpana. — ISBN 978-5-16-006899-2. (nata obparmienus: 01.09.2020).



https://e.lanbook.com/book/115267
http://znanium.com/bookread2.php?book=413166

0) lomotHuTeIBLHASI TUTEPaTypa:

1. benoB H.A. MeramioBeaeHHE IBETHBIX METAJIOB. AJIIOMHHHEBBIE, MarHUEBLIE W
TUTAHOBBIE CIUIaBbL. JIabOpaTOpHBIA MPAKTUKYM [DICKTpOHHBIH pecypc]: yuebHoe mocobue /
H.A. benos, A.A. AkceHoB. — DnektpoH. nad. — M.: MUCHUC, 2005. — 149 c. — Pexxum nocrymna:
https://e.lanbook.com/book/1829. — 3ari. ¢ akpana. (qara obpamienus: 01.09.2020).

2. Iloptuoii, B. K. IloTpeOuTenbckue CBOWCTBA IIBETHBIX M JAPAroleHHBIX METaJUIOB:
TexHonoruueckue mpouecchl GOpMUPOBAaHUS NOTPEOUTETHCKUX CBOWMCTB METAJUIOB : yueOHOE
nocobue / B. K. Iloptroit. — Mocksa : MUCHUC, 2010. — 152 ¢. — ISBN 978-5-87623-330-
1.— Tekct: onekTpoHHblli / Jlanb : snekTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/2086 (mata oOpamenus: 01.09.2020). — Pexxum goctyna: amis
aBTOPU3. MOJIb30BATENCH.

B) MeToauyeckue ykazanus:

Metoanueckue yka3aHus K 1a00paTOpHBIM paboTaMm:

1. Kormiera H.B., Uykun B.B., Ebumosa 10.}O. M3ydenune MakpoCTpYKTYphl JIUTOTO
amoMuHus. — Marauroropek: M3a-so Maruutoropcek. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. —
7c.

2. MonoukoBa O.C., Hedpenper C.II., Illunakuna M.B. M3yueHune MUKPOCTPYKTYpbI
criaBoB cuctembl Pb — Sh. — MarauTtoropek: 3a-so Maruutoropcek. roc. TexH. yH-ta um. I'.1.
Hocoga, 2015. — 8c.

3. Ememommu A.H., [lerpouenko E.B., Hedenver C.II. M3ydeHne MUKPOCTPYKTYpPBI
LBETHBIX CIUIaBOB. — Maruuroropck: M3a-so Marauroropck. roc. Texs. yH-ta um. I'.1. Hocosa,
2013.-13c.

4, Tlerpouenko E.B., Hedenpes C.II., MomoukoBa O.C., Ewmemomma A.H.
MHuKpPOCTPYKTypa MOPOIIKOBBIX M KOMIIO3MIIMOHHBIX MarepuanoB. — Maraurtoropck: MI'TVY,
2010.-9c.

5. BausiHue TepmMudeckoit 00paboTKy Ha MEXaHMYECKUE CBOMCTBA OepUILTHeBON OpOH3HI /
Konesa H.B. Tepmuueckass o0paboTka CHELMANbHBIX CTajJed M CIUIABOB: METOAWYECKHE
yKa3aHMs K MUKy Ta00paTOpHBIX padoT. — Marautoropck: MI'TVY, 2005. — C. 35-39.

r) IIlporpammuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecieueHue

Haumenosanue ITO Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Windows 7

Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s [[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |\, 135 1 17.09.2007 GeccpoHO
Professional

FAR Manager cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO
7Zip CcB000JTHO pacnpoctpansemoe [10 0ECCPOYHO
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IIpodeccnonanbHble 0a3bl JaHHBIX M HH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchlIKa

OnekTpoHHass 0aza TMEepUOAMYECKUX H3JaHUN
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HanwmonansHast nH(pOpMaIMOHHO-
aHaJIMTHYeCcKas cucreMa — Poccuiickuii MHIEKC
"ayuyroro nuuruposanus (PUHIL)

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

ITouckosas cuctema Axagemus Google (Google
Scholar)

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

Wndopmannonnas cuctema - EnuHoe OKHO
J0CTyIa K MH(GOpMaMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanbHOe TOCYAAPCTBEHHOE OOHKETHOE
YUpexKIACHUE «DenepanbHbIi UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickass T'ocymapctBeHHass OuOnmMoTEKA.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcebl Oubmuotexku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

VYHuBepcuterckas HMHGOPMALMOHHAsA CUCTEMa
POCCHUA

https://uisrussia.msu.ru

Mex yHapoaHast HayKOMETpHYECKast
pedepaTrBHas M IOJHOTEKCTOBAs 0a3a JAaHHBIX
nayunbix m3gaauii «Web of sciencey

http://webofscience.com

MexnyHapoHas pedeparuBHas u
MOJTHOTEKCTOBAasl  CIpaBoYHas ©0aza JaHHBIX
HAaY4YHBIX M3JaHUH «SCOPUS)»

http://scopus.com

MC)K,ZLYHapOL[HaSI baza IIOJIHOTCKCTOBBIX
KypHaso Springer Journals

http://link.springer.com/

MexnyHnapoaHas KOJUICKIIHUS Hay4HBIX
IMPOTOKOJIOB II0 Pa3JIMYHBIM OTpaCIIsIM 3HAaHUU
Springer Protocols

http://www.springerprotocols.com/

MexayHaposHas 6a3a Hay4HbIX MaTepUalloB B
o0nacti (U3NYECKUX HAyK W HHKUHUPHUHTA
SpringerMaterials

http://materials.springer.com/

MesxayHapoHas 0a3a CripaBOYHBIX M3IaHHI MO
BCEM oTpacisiMm 3HaHui SpringerReference

http://www.springer.com/references

ApxuB Hay4HbIX >XypHajoB «HanumoHanbHBIN
ANEKTPOHHO-UH(GOPMAITMOHHBIN  KOHIIOPLIUYM)
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)
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MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrnieucHue JUCIHUIIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIUMH ISl TpEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpAaHEHUs, IepeJadyd u
npeCcTaBiIeHUs y9eOHOH nH(pOpMaIHK;

- CIIELUAIN3UPOBAHHON MEOEIbIO.

2. YuebHas aymuTOpHsi JUIsl TPOBENCHHA JaOOpPATOPHBIX/IMIPAKTUYECKUX 3aHATHHA
OCHallleHa J1a00opaTOpHbIM 000PYA0BaHUEM:

- o0opynoBaHue i OpUrOTOBIEHHS UUIH(OB (0Tpe3Hble, ULIHM(OBAIBHBIE H
HOJMPOBAJIbHBIE KPYT'H; 000pyJOBaHUE 11 TPABJICHUS HITH(OB);

- MAIIMHBI YHUBEPCAJIbHBIC CTIBITATEIIbHBIE HA PACTSHDKEHUE, CKATHE, CKPYUYHUBAHHE;

- MEPUTEIIbHBIN HHCTPYMEHT;

- IpuOOPHI JJIs1 U3MEPEHUS TBEPIOCTH 110 MeToAaM bpunernst u Poksenna;

- MUKPOTBEpAOMED;

- TICYH TEPMHUYECKHE;

- Mukpockornsl MUM-6, MUM-7,

- KOMIIBIOTEPHAs CHUCTEMa aHalin3a n3o0paxenuii « Thixomet Proy

- KOJUIEKLIMM MHUKPO- M MaKpoUUIM(OB YIJIIEPOJUCTBIX M JIETUPOBAHHBIX CTaled U
CILIABOB;

- aIb,OOMBI MUKPOCTPYKTYP;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUMH, TEKYIIErO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpPHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEpPHO# TexHHKO# ¢ maketom MS Office, ¢ mogkiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue ans XpaHeHHs W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IIpunoxenne 1

6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHne CAMOCTOATEILHOH PadoThl 00y4arouXxcst
[lo nmucummumze «llBeTHBIE MeTaIBl M CIUIABBD» HNPEAYCMOTPEHA ayIuTOpHAs W
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

6.1 AyauTopHasi caMOCTOsITe/IbHasi padoTa CTYACHTOB IPEAIOJIAraeT BBIMOJIHEHUE
KOHTPOJIbHBIX PA0OT U KOHTPOJILHOE TECTUPOBAHMUE.

6.1.1 Bonmpochl TeCTOBBIX 3a/IaHUIl MO TeMe «XapaKTePHUCTHKA BETHBIX METAJLJIOB H
HX CIIJIABOB»

1. Yka3aTb OCHOBHEIC IpeuMylIeCTBa TUTAHOBBIX CIIJIABOB

a) BBICOKHE TIPOYHOCTH U BA3KOCTH

0) BbICOKasl XJ1aI0CTOMKOCTb, XOPOIlINE aHTU(PPUKIIMOHHBIE CBOICTBA
B) BBICOKAsl )KaPOCTONKOCTh, XOPOIIHE JINTSHHBIEC CBOMCTBA

I') Xoporasi 00padaTbIBAEMOCTb PE3aHUEM

1) BBICOKasl yZIeJIbHas IPOYHOCTh U KOPPO3UOHHASI CTOMKOCTh

2. OTMETHTbh, KaKHE€ MapKH CIUIABOB OTHOCSTCS K CIICUCHHBIM aTFOMUHHEBBIM CILIaBaM
a) AMr, AMu
0) AK6, AKD
B) CAIL, CAC
r) AMr5I169.

3. CI/IJ'IYMI/IHaMI/I Ha3bIBAKOTCA aJIIOMUHHCBLIC CILJIaBbl CUCTCMBI...

a) Al —Si
6) Al - Cu— Mg
B) Al - Cu
r) Al-Mg—2Zn

4, KOppO3HOHHOCTOﬁKHe JINTENHBIE aTIOMUHHUEBBIE — 3TO CILIaBbI CUCTEMBI. ...

a) Al— Mg, Al — Mg - Zn

6) Al —Cu
B) Al — Si— Mg
r) Al- Cu— Mg

5. OT™MeTuTH MapKu JINTEWHBIX TUTAHOBBIX CILJIABOB

a) BT14
6) BT5JI, BT14]1
B) BT5-1

6. YKa3aTp, K Kakoil IpyIie MeTaJUIOB OTHOCUTCSI MarHuu

a) K JIETKOTJIABKUM

0) Kk 6;1aropoIHBIM

B) K JIETKUM

T') K peAKO3eMEIbHbIM

7. B kaKko¥ u3 MpUBEACHHBIX HUXKE IPYII COACPKHUTCS TOJIBKO JIETKHE METaJlIbI?

a) TUTaH, Me/lb



0) cepedpo, Xxpom
B) QJIFOMUHHMA, OJIOBO
') Maruui, Oepumii

8. KakuMu 13 npuBeICHHBIX CBOMCTB XapaKTepu3yeTcs Meib?

a) HU3KHE TEIJI0- U 3JIEKTPOIPOBOAHOCTD, INIACTUYHOCTh
0) BBICOKHE TEIUIO- U 3JIEKTPOIPOBOAHOCTD, IPOUYHOCTD

B) BBICOKHE TEIUIO- U 3JIEKTPOIPOBOJIHOCTD, INTACTUIHOCTh
T') BBICOKHE TEIUIO- U 3JIEKTPOIPOBOJHOCTD, TBEPAOCTh

9. Yto Takoe naTyHb?

a) CriaB MeM € IIMHKOM

0) CrnaB xele3a ¢ HUKeJIeM

B) Cru1aB MeJiu ¢ 0JIOBOM

r) CruiaB altoMUHUS C KPEMHUEM.

10. Kak Ha3bIBaeTcs criiaB Mapku JI162, kakoB ero XMMH4YECKuil coctaB?

a) craib sl PacoHHOTO JIUThs, conepxkaias 0,62 %C

0) MUTEIHBII aTFIOMHUHUEBBIN CIUIaB, coaepkamui 62% Al
B) CIUIaB MM C IIMHKOM, conepskamuii 62% Cu

I) CIUIaB 0JI0BAa € Meblo, coaepxamuii 62% Cu

11. Kak Ha3bIBalOTCS CIUIaBbl ME/IU C APYTUMU 3JIEMEHTaMH (KPEMHHUEM, alIFOMUHUEM,
0JIOBOM, OCpUJUTHEM H T.]I.)

a) OpOH3bI
0) naryHu
B) UHBapbI

r) 6a00UTHI

12. KakoBbI OCHOBHBIE XapaKTEPUCTUKH ATFOMUHUSA?

a) Majiasd ImiI0THOCTh, HU3Kas TCIIJIOIMMPOBOAHOCTb, HU3Kasd KOPPO3UOHHAA CTONKOCTh

6) BBICOKAA MJIIOTHOCTL, BBICOKAA TCIIJIOIIPOBOAHOCTL, BBICOKA KOPPO3HOHHAA CTOMKOCTh
B) Majasd IMJI0THOCTb, BEICOKAs TCIIJIOIIPOBOAHOCTL, BBICOKASA KOPPO3UOHHAA CTOMKOCTh
F) Majias IJIOTHOCTB, BBICOKAsl TCIJIONMPOBOAHOCTD, HU3KAasA KOPPO3UOHHAA CTONKOCTh

13. Yka3aTp, KakHe CILUIaBbl OTHOCST K 0a00uTam

a) JIaTyHb C IBYX(}a3HOM CTPYKTYpOi

0) nuTeitHbIC aJTFOMUHUEBBIE CIUIABBI

B) aHTU(PPUKIIMOHHBIE CIUIaBbI

) OpoH3a, yIIpOYHEHHAs JKeJIe30M U MapraHiieM
1) CILJIaBBbI JUIS TOAIIUITHUKOB KaueHHsI

14. Kaxoe cBOICTBO IeaeT TUTAHOBBIE CILJIaBBI 0COOEHHO [[EHHBIMHU 10 CO3IaHUIO
JIeTaTeNbHBIX anmnapaToB?

a) HU3Kas TUIOTHOCTh

0) BbICOKas a0COIIIOTHAS TPOYHOCTH
B) BBICOKAsT XUMHYECKast CTOMKOCTh
T') BBICOKAs yJelbHas MPOYHOCTh



15 KaKOﬁ n3 Hepqu/ICHCHHBIX CIIJIaBOB UMECCT HA3BaAHUC: JIaTYHB OJIOBsSIHHAsA C
coaepxxanueM meau 90 %, omosa 1 %, nunka 8 %

a) JIA 85-0,6
6) JIO 90-1
B) BpOTH 8-5-4.

16. K xakoii rpynrie cruiaBoB OTHOCAT cruiaB Mapku /(167

a) 6a00UTHI

0) MeaHbIe 1eOpMUpYEMBbIE CTLIABHI

B) aJIIOMHHHEBBIC JIepOpPMHUPYEMBbIE CILIaBbI, YIIPOYHsIEMbIE TEPMOOOPaOOTKOM

T') aJJIOMUHUEBBIC TeOPMUPYEMBIE CIUIABBI, HE YIIPOUHSIEMBIC TEPMOOOPAOOTKOM

17. Kakoii OykBoii 0003HauaeTcs ’eae30 MpU MApKUPOBKE CIUIABOB IIBETHBIX METAJIIOB.

a) K
0)C
B) F

18. Kakas rpynna criaBoB OTHOCUTCS K aJIIOMUHUEBBIM CILUIaBam?

a) CIUIYMUH, J10pajib, 0a00uT
0) 6poH3a, abKyCHH, aBHAJIb
B) CWJIYMHH, JI0paJlb, aBUAJIb
T') aJIbKyCHH, CTEJIUT, JIOPallb

19. bpoHnsa — 370 cmas...

a) aJIIOMUHUS C KPEMHHUEM
0) MeZIH ¢ 0JIOBOM

B) MM C IIMHKOM

I') ’KeJe3a ¢ 0JIOBOM

20. JIaTyHb — 3TO CILIaB. ..

a) aJIIOMUHUS C KPEMHHUEM
0) MeIIH C 0JIOBOM

B) MM C IIMHKOM

T) JXKeJe3a ¢ MUHKOM

21. B xakoM u3 nepeuHel yka3aH XUMUYECKUI COCTaB MPOCTOM JIaTyHH?

a) MeJib, [IUHK
0) Meib, 0JIOBO
B) MeJlb, HUKEJb

22. Beibepute XxapakTepHOe CBOMCTBO MeJIU

a) yIpyrocTb
0) MpoYHOCTH

B) TUIACTUYHOCTh

23. Ykaxure, CKOJIbKO KOMIIOHEHTOB B XUMUYECKOM cocTaBe JaTyHu Mapku JIAXK 60-1-1

a) 1Ba
0) Tpu
B) YEThIpE



24. YkaxnTe, KaKue XUMUIECKHE AIEMEHTBI BXOAAT B cocTaB OponH3bl bpOl] 4-3

a) MeJlb, OJIOBO, IIMHK
0) Menb, IMHK, CBUHEI]
B) OJIOBO, ITUHK

25. V3 mpeyIoKEHHBIX MAPOK BBIOEPUTE JIUTCHHBIC aTFOMUHUEBBIC CIIIABBI

a) AJI7

6) J116
r) AKS

25. YKaxuTe NpoLeHTHOE COJIEpKaHUE AIFOMUHUSA 11l Mapku A97

a) 99,95
6) 99,97
B) 99,99

26. I1o TeXHOJIOTHH U3TOTOBJICHHS I/ISIIGJH/H\/JI AJIFOMHMHHECBBIC CIIJIaBBI JCIATCA HA ...:

a) nmuTeitHbIe U 1ehopMHUpyeMbIe
0) neopmMupyeMbI€ U CIICUEHHBIE
B) JIUTCHHBIC, 1e(HOPMUPYEMBIC U CIICUCHHBIE

27. VI3 mpeyioKEeHHOT0 TIepeyHs BRIOepUTE TpeOOBaHUS, IPEABABIIEMbIEC K
AHTU(QPHUKITMOHHBIM IIBETHBIM CILIaBaM

a) BbICOKasi TBEPAOCTb, H3HOCOCTOMKOCTh

0) HU3KUI K03 PUIMEHT TPEeHUS, TUTACTUIHOCTh

B) BBICOKAsl YIIPYTOCTh, BSI3KOCTh

T') BBICOKAsi '3HOCOCTOMKOCTh, MaJIbIii KO3(hPUIIMEHT TpeHUs

26. Onpenenurte MpaBUILHYIO CTPOKY

a) MPAKTUYCCKOC ITPUMCHCHUEC UMCIOT JIATYHU C COACPKAaHUEM LITUHKA 10 45 %, TaK KaK
I[aJ'IBHGI\/JIIHGG YBCINYCHUEC COACPIKAHUA NUHKA IPUBOAUT K PE3KOMY NMAACHHUIO ITIPOYHOCTHU
6) MPaKTUYICCKOC ITPUMCHCHUC UMCIOT JIATYHH C COACPIKAHUCM LIUHKA OO0 10 %, TaK KakK
I[aJ'IBHGI\/JIIHGG YBCINYCHUEC COACPIKAHUA HUHKA IPUBOAUT K PE3KOMY NMAACHHUIO ITIPOYHOCTHU
B) MPaKTUICCKOC ITPUMCHCHUC UMCIOT JIATYHU C COACPKaHUEM LIUHKA 10 30 %, TaK KaK
I[aJ'IBHGI\/JIIHGG YBCINMYCHUEC COACPIKAHUA HUHKA IPUBOAUT K PE3KOMY MaJACHUIO IIPOYHOCTHU

27. Haiinure ommoky

a) Me/1b Mapkupyetcst OykBoil M, rmocie KoTopoit cTouT 1udpa; yeM oosblie nudpa, TeM HIKE
AIIEKTPOIIPOBOTHOCTH MEIH

6) Menp MapkupyeTcst 0ykBoil M, mocie KOTopoi cTouT 1udpa; ueM Ooibliie nudpa, Tem
OoJbIIe B Hel npuMeceit

B) MeJIb MapKupyetcst OykBoit M, mocie KoTopoii ctout uudpa; yem Gombiue mudpa, Tem
MEHBIIIE B HEW MMpUMeECcEn

6.1.2 Bompochl K KOHTPOJIBHBIM padoraM 10 TeMe «XapaKTePUCTHKA LBETHBIX
METAJIJIOB M MX CIIABOB»

1. OxapaxkTepu3yiiTe OCHOBHbIE CBOMCTBA ME/IH.
1. OOBsicHUTE BIMSHUE BOJOPOJAa HAa CBOMCTBA CIUIABOB. YKAXXHUTE BHJBI BOJOPOIHOM
XPYIKOCTH.
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Kakue npumecu MoryT ObITh B MEIM M KaK OHH BIUSIOT HAa CTPYKTYPY U CBOWCTBA MEH?
OOBbsicHUTE, UTO TAKOE «TEXHUYECKAasi MEJIb» U T1I€ €€ MPUMEHSIOT.

[TosicHuTe, 4TO TaKOE «IATYHb)» U KaKue JIaTyHU OBIBAIOT.

OxapakTepu3ynuTe CTPYKTypy JaTyHEH.

Kak no6aBka amoMUHHS BIUSET HAa CBOKWCTBA JeopMupyeMoii natyHu? OxapakTepusyiTe
CTPYKTYPY, MapKUPOBKY U 00JaCTU MPUMEHEHUS ATFOMUHUEBBIX JIATYHEH.
OxapakTepu3yiite CTPyKTypy, CBOWCTBA, MAapKHPOBKY © 00JacTH TMPUMEHEHUS
nehopMUPYEMBIX KPEMHHUCTBIX JIaTyHEH.

Onumure CTPyKTYpYy, CBOMCTBA, MAPKHUPOBKY M 00JACTH MPUMEHEHHUs 1e(hOPMHUPYEMBIX
KPEMHECBUHIIOBHUCTBIX JaTyHEH.

[IpuBeauTe CTPYKTYpY, CBOWCTBA, MAPKUPOBKY M 00JIACTH MPUMEHEHUS 1€ OpMUPYEMBIX
MapraHi[OBUCTHIX JaTyHEH.

OxapakTepusyiTe CTPYKTypy, CBOWCTBa, MAapPKHUPOBKY U OOJacCTH MPUMEHEHHS
nehOopMUPYEMBIX KeJIe30MapraHI[OBUCTHIX JTaTyHEH.

Onumure CTPyKTYpy, CBOWCTBA, MapKHUPOBKY, PEKUMBI TEPMOOOPAOOTKH, MPHUMEHEHHUE
neOpMUPYEMBIX OJIOBSHUCTBIX JIATyHEH.

[TpuBenute CTPYKTYpy, CBOMCTBA, MapKUPOBKY, PEKUMbBI TEPMOOOPAOOTKH, IPUMEHEHHE
nehOopMUPYEMBIX CBUHIIOBUCTHIX JaTYHEH.

KakoBbl XapakTepHble 0COOEHHOCTH JUTEUHBIX JaTyHel, 00padaTbiBaeMbIX JAaBjieHUEM?
Yem JIerupyroT JUTEHHBIE JIATYHU?

OxapakTepu3yite CTpyKTypy, CBOICTBa, 00JIaCTH IPUMEHEHHSI 1 MAPKUPOBKY OJIOBSIHHBIX
OpoH3.

[lpuBenuTe CTPYKTYpy, CBOMCTBA, PEKUMBI TEPMOOOPAOOTKH, TPUMEHEHNE, MAPKUPOBKY
ATIOMUHHUEBBIX OPOH3.

Onumure CTpyKTypy, CBOMCTBA, PEeXUMBI TEPMOOOPAOOTKH, MPUMEHEHHE, MApKUPOBKY
CBUHIIOBBIX OpPOH3.

[IpuBenure CTPYKTYpy, CBOWCTBA, PEKUMbBI TEPMOOOPAOOTKH, IPUMEHEHHE, MAPKUPOBKY
MapraHLOBUCTHIX OPOH3.

OxapakTepusyiTe CTPyKTypy, CBOWCTBa, 0O0JIaCTU TPUMEHEHUS W MAapKHUPOBKY
KPEMHHUCTBIX OpOH3.

[IpuBenute CTPYKTypy, CBOMCTBA, OOJAacCTH MPUMEHEHHUS U MapKHUPOBKY OEpUIIMEBBIX
OpoH3.

Uro Takoe «MelbXuop», KaKoBbI €ro CTPYKTYypa, CBOMCTBA, TEPMOOOpabOTKa, IPUMEHEHHE,
MapKupoBKa?

Uto Takoe «HEW3UIbOEp», KaKOBBI €ro CTPYKTypa, CBOWMCTBa, TepMooOpaboOTKa,
IPUMEHEHNE, MapKUPOBKa?

OO0BsicHUTE, YTO TaKOE «KYHHAIbh» KaKOBBI €r0 CTPYKTypa, CBOMCTBa, TEPMOOOpabOTKa,
IPUMEHEHHE, MapKUPOBKA.

Urto Takoe «MaHTaHUH», KAKOBBI €r0 CTPYKTYypa, CBOWCTBA, TepMOOOPaOOTKa, TPUMEHEHHE,
MapKupoBKa?

[TosicuuTe, Kakue CIIaBbl OTHOCAT K AJIEKTPOTEXHUYECKHM.

OOBsicHUTE, KaK MOXXHO TOBBICUTbH >KapONPOYHOCTh MEAM TNPU COXPAHEHUH BBICOKOU
TEIUI0- U 3JIEKTPOIPOBOAHOCTH.

Kakne 6poH3bI UMEIOT BBICOKYIO AJIEKTPOIPOBOTHOCTH M TPOYHOCTH?

OxapakTepu3yiTe OCHOBHBIE CBOMCTBA AIFOMUHMSI.

Kaxue npumecu BCTpedaroTcs B allFOMUHUAN?

Jaiite kaccupuKalnio aTlOMUHUEBBIX CILUIaBOB.

IIpuBenure ycnoBusd pacnajga TBEPAOrO pacTBOpa M BHUIbl CTapeHUs ATOMHUHUEBBIX
CILIaBOB.

KakoB MexaHU3M CTapeHus aJIFlOMUHHUEBBIX CILJIAaBOB?

Uro Takoe «BO3BpAT IMpHU CTapeHUU», UIsl 4ero M Kak ero mnpoBonat? Hasosure ero
HEJO0CTaTKH.
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Oxapakrepu3yiiTe XHMHUYECKUH COCTaB, CTPYKTYpY, CBOMCTBA, MapKHUPOBKY, PEXHUM
TepMOOOPaOOTKH, MPUMEHEHHUE TYPATIOMUHOB.

Onumure XMMHYECKHUH  COCTaB, CTPYKTYpYy, CBOWMCTBAa, MAapKUPOBKY, DPEXUM
TEPMOOOPaOOTKH, IPUMEHEHHUE «aBHAJIEH).

Oxapakrepu3yiiTe XHMHUYECKUH COCTaB, CTPYKTYpY, CBOMCTBA, MapKHUPOBKY, PEXUM
TEPMOOOPAaOOTKH, NPUMEHEHHE CIUIAaBOB HAa OCHOBE CHCTEMBbl aJIOMUHHI—MarHuii—
KpPEMHUI—-MEIb.

OnumwMre XMMHYECKHH  COCTaB, CTPYKTYpY, CBOWCTBA, MAapKHUPOBKY, DPEXUM
TEpMOOOPAOOTKH, MPUMEHEHHE BHICOKOTIPOYHBIX CIJIABOB.

Oxapakrepusyite XHMHUYECKUH COCTaB, CTPYKTYpY, CBOMCTBA, MapKHUPOBKY, PEXHM
TEpMOOOPAOOTKH, TPUMEHEHHE KAPOIIPOUYHBIX CIIABOB.

IIpuBenure XMMHYECKMH COCTaB, CTPYKTYpY, CBOMCTBA, MAapKHPOBKY, PpEXUM
TEpMOOOPaOOTKH, MPUMEHEHHE CIVIABOB CUCTEMBbI aJTFOMUHHU—MapraHeil.

OnummMre XMMHYECKHH  COCTaB, CTPYKTYpy, CBOMCTBA, MAapKUPOBKY, PEXUM
TepMOOOPaOOTKH, TPUMEHEHHUE CILIABOB CHCTEMbI ATFOMHUHHUIT—MAaTrHHA.

OxapakrepusyiTe XHMHUYECKUH COCTaB, CTPYKTYpYy, CBOMCTBA, MapKHUPOBKY, PEXUM
TEpMOOOPaOOTKH, MPHUMEHEHHE JTUTEHHBIX ATFOMHUHUEBBIX CIIJIABOB.

Uto Takoe cnenuanbHbie MaTepuanbl CAllb1?

ITosicaure, uTo Takoe CAC.

[lepeuncaure npeumyIecTBa U3roTOBICHUS 01y(HhaOpUKAaTOB U3 FPaHyI.

KakoBbl OCHOBHBIE CBOICTBa TUTaHA? YKa3aTh OCHOBHBIE IPEUMYILECTBA THUTAHOBBIX
CILIAaBOB.

Kaxk tutan B3aumoneicTByeT ¢ mpumecsiMu (razamu)?

Kak ThTaH B3aMMOJEMCTBYET C JIETUPYIOIIUMU JIEMEHTaMU?

Kakwue ¢a3zoBbie mpeBpalieHrst BOSMOXHBI B TUTAHE U €T0 CIUIaBax?

Oxapakrepu3yiiTe MeTacTaOMIbHbIE (ha3bl B TATAHOBBIX CILIABAX.

Kaxue npeBpaitieHuss MpoucxoiT IpU OTIIYCKE, CTAPEHUU U M30TepMHUYECKOl 00paboTke
TUTAHOBBIX CIJIABOB?

[IpuBeauTe knaccupuUKalMo TUTAHA U €r0 CIUIABOB.

OxapakTepu3yiTe XUMHMYECKHH  COCTaB, CTPYKTypYy, peXHUM  TepMooOpabOTKH,
MapKUpPOBKY, CBOMCTBA, IPUMEHEHNE Ae(POPMUPYEMBIX TUTAHOBBIX 0L-CIIJIABOB.

Onummure XUMUYECKMH COCTaB, CTPYKTYPY, PEXKUM TepMOOOPaOOTKH, MapKUPOBKY,
CBOICTBa, mpuMeHeHue (a + [3)-craaBoB.

OxapakTepu3yWTe XUMHMUYECKHI  COCTaB, CTPYKTypYy, PpeXHM TepMooOpaboOTKH,
MapKUpPOBKY, CBOMCTBA, IPUMEHEHHUE [3-CIIIIaBOB.

Onummre XMMUYECKHH COCTaB, CTPYKTYpPY, PEXKUM TepMOOOPaOOTKH, MapKUPOBKY,
CBOMCTBA, IPUMEHEHNE JIUTEHHBIX TUTAHOBBIX CIUIaBOB.

6.1.3 Bonnpocbl kK KOHTPOJILHBIM padotam no teme «IIporpeccuBHble HanpaBJeHUs: B
TEXHOJIOTHH NIPOM3BOACTBA M 00Pa0OTKH LIBETHBIX METAJVIOB H CIIABOB)

[Tepeuncnure cnocoObl HarpeBa, NMPUMEHSEMbIE MPH TEPMHUUYECKONH 00pabOTKE IBETHBIX
METAJIJIOB U CIUIABOB.

Kakue oxnaxnaromue cpeasl MCIONB3YIOT NpU TEePMHUYECKOH 00paboTKe IBETHBIX
METaJIOB U CIIJIAaBOB?

Kak yMEeHbIIa0T OCTATOYHbIE HANPSKEHUS B U3AEIUAX U3 [IBETHBIX METAJIOB U CIIJIaBOB?
[TosicHuTE, KaK B3aMMOJIEHCTBYIOT METAJIJIBI C Ta3aMH.

[lepeuncnure BUABI KOHTPOJIUPYEMBIX aTMOC(ep, HCIOIb3YeMbIX NpPU TEPMHUECKON
00paboTKe IBETHBIX METAJUIOB U CILJIaBOB.

OxapakTepu3yiiTe Ha3HaYEHUE U BUJIbI 3aILUTHBIX MOKPBITHI.

VkaxxuTe, Kakue OCOOCHHOCTH MeAM M €€ CIUIaBOB HEOOXOJMMO YYMTHIBATh IPHU
TEpMOOOpabOTKE.

Kak Heo6x0a1Mo BBIOMPATh PEKUM FOMOTE€HU3AIIMOHHOTO OT)KUTa MEJIU U €€ CILIaBOB?
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Kak BbIOMPAIOT PeXUM PEKPUCTAIUTM3ALMOHHOTO OTKUTa?

JInst yero v Kak mpoBOMSIT HEMOIHBIN OTXKUT?

Kak BbIOMpPAIOT peXUM 3aKaJKi MEIHBIX CILIIaBOB?

Kakue Buibl crapeHust IPUMEHSIOT AJIS1 MEJIHBIX CILIaBOB?

[Tepeuncnure BUAbI Opaka mpu TEPMUIECKON 00pabOTKe MEH U €€ CIIaBOB.
OxapakTepu3yiTe BUIbI TEPMUUYECKONH 00paOOTKH JIaTyHEH.

KakoBbl 0COOCHHOCTH TepMHUYECKOi 00paboTKH a-, (o + B)-, B-naryHeit?

Kaxk no0aBka aqroMUHHMS BIMSET HA CBOMCTBA AedopmupyeMoit natynu? OxapakTepusynTe
CTPYKTYPY U PEKUM TEPMOOOPAOOTKH aIFOMUHHUEBBIX JaTyHEH.

OxapakTepu3yiTe CTPYKTypy, CBOICTBA M PEXUMBI TEPMOOOPAOOTKH AeHOpPMUPYEMBIX
KPEMHHUCTBIX JIATYHEM.

Onummure CTPYKTYpy, CBOMCTBAa M PEXUMBI TEPMOOOPAOOTKH  1ehOpMUPYEMBIX
KPEMHECBUHI[OBUCTHIX JIaTyHEH.

[IpuBeaure CTPYKTYypy, CBOMCTBA U PEXKUMBI TEepMOOOPAOOTKH 1eOPMUPYEMBIX
MapraHIOBUCTHIX JaTyHEH.

OxapakTepu3yiTe CTPYKTypy, CBOHCTBa M PEXUMBI TEPMOOOPAOOTKU AeHOpPMUPYEMBIX
JKEJI€30MapraHIlOBUCTHIX JIATYHEM.

Onumure CTPYKTYpy, CBOMCTBAa M PEXUMBI TEPMOOOPaObOTKH jAedopMUpyeMbIX
OJIOBSIHUCTBIX JIATYHEH.

[lpuBeaure CTPYKTYypy, CBOMCTBA U PEXUMBI TEepMOOOPAOOTKH eOpMHUPYEMBIX
CBUHIIOBHUCTBIX JIATYHEH.

KakoBbl xapakTepHble 0COOEHHOCTH JUTEHHBIX JaTyHel, 00padaTbiBaeMbIX AaBICHUEM?
OxapakTepu3yiTe CTpyKTypy, CBOMCTBA U PEXKUMbI TEPMOOOPAOOTKH OJIOBSIHHBIX OPOH3.
[TpuBeauTe CTPYKTYpY, CBOMCTBA U PEXKHUMBI TEPMOOOPAOOTKH ATFOMUHHUEBBIX OPOH3.
OnumuTe CTPyKTYpY, CBOHCTBA U PEXKUMBI TEPMOOOPAOOTKN CBHHIIOBBIX OpOH3.
[TpuBeauTe CTPYKTYpY, CBOMCTBA U PEXKHUMBI TEPMOOOPAOOTKH MAPTAHIIOBUCTHIX OPOH3.
OxapakTepu3yite CTpyKTypYy, CBOMCTBA U PEXKUMBI TEPMOOOPAOOTKH KPEMHUCTHIX OpOH3.
[TpuBeauTe CTPYKTYpY, CBOMCTBA M PEKUMBI TEPMOOOPAOOTKH OEpUILITUEBBIX OPOH3.
OxapakTepu3yiTe pexuM TEepMHUECKOH O0O0pabOTKH AIIEKTPOTEXHHUYECKUX OpOH3 C
BBICOKOH JIEKTPONPOBOIHOCTHIO U TPOYHOCTBIO.

JaiiTe oO1yro XapakKTepUCTUKY BHIOB TEPMUUYECKON 00paOOTKH aTFOMUHUEBBIX CILIABOB.
J11s uero BBIOMPAIOT pEXXUM TOMOT€HU3ALUHU ATFOMUHHUEBBIX CIJIaBOB?

OxapakTepu3yiTe TEXHOJOTHIO OTKUIA CIUTKOB U3 ATIOMUHHUEBBIX CILIABOB JUISl CHATHS
HaIpsHKCHUN.

KakoBblI 11€71b 1 TEXHOJIOTHS PEKPUCTAIUIM3ALMOHHOTO OTKHUIa AIFOMUHHUEBBIX CIIJIABOB?
OOBscHUTE HA3HAUYEHUE U TEXHOJIOTHIO OT/KUTA TEPMUYECKU YITPOUHIEMBIX aIFOMUHHEBBIX
CIUIaBOB C II€JIbIO Pa3yIPOYHEHHUS.

OxapakTepu3ylTe TEXHOJOTHMIO OTXKHMra JIMCTOB TEPMHYECKHM HE  YIPOUYHSAEMBIX
AIIOMUHHUEBBIX CILJIaBOB.

KakoBblI 11€71b U TEXHOJIOTHS 3aKaJIKH AJIFOMUHUEBBIX CIUIABOB?

OxapakTepu3yiTe TEXHOJIOTHIO TEPMUUYECKONH 00paOOTKH TPECCOBAHHBIX M3IEITHI.

JlaiiTe onrcanune TEXHOJIOTHH TEPMHUUECKON 00pabOTKH TpYO.

KakoBa TexHos0rus TepMudeckoir 00paboTKu MOKOBOK?

OnumuTe TEXHOJOTHIO TEPMUYECKON 00paObOTKH IITAMITOBOK.

KakoBa 0cOOEHHOCTh TEPMOMEXAHUYECKON 00paOOTKH aTIOMUHUEBBIX CIJIABOB?

JlaiiTe omMcaHUEe TEXHOJOTMM TEPMHUECKOW OOpabOTKH JMTEHHBIX aFOMUHHEBBIX
CILIaBOB.

Kakue 3anmurHbie atMocdepsl HCHOIB3YIOT NMPH TEPMHUUECKON 00paboTKe alFOMUHUEBBIX
CI1aBOB?

[Tepeuncnure BUABI Opaka Ipu TEPMUUECKOH 00pabOTKe aTIOMUHUEBBIX CILUIABOB.
[lepeuncnure BUIbI TEPMUUECKON 00paOOTKM TUTAHOBBIX CILJIABOB.

Oxapakrepusyire MIPUHIIMII BbIOOpa OT)KHUTa (TopexpHCTaIITN3aIMOHHOT O,
PEKPHUCTATUIM3AIIMIOHHOT 0, @ TAKXKE OT)KHUTa JJIsi YMEHbIIECHUS! OCTATOYHBIX HAMPSKEHU).
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Onummure TEXHOIOTMIO U30TEPMUYECKOIO OTHKHUTA.

[TpuBeauTe NpUHIMIIBI BEIOOPA peXXMMa 3aKalKU TUTAHOBBIX CIIJIABOB.

OxapakTepu3yiTe IPUHIHUITEI BEIOOpA pekrMa cTapeHus (OTIYCKa) TUTAHOBBIX CILJIABOB.
KakoBbI 11€71b 1 TEXHOJIOTHSI TEPMOMEXAHNYECKON 00pabOTKH TUTAHOBBIX CIIJIABOB?
OxapakTepu3yiTe meidb M TEXHOJOTHUI0 XMMHKO-TEPMHYECKOH OOpabOTKH THTAHOBBIX
CIIABOB.

Kak BBINOJIHAIOT 3aIUTy TUTAHA U €r0 CIUIABOB OT ra30HACBILICHUS?

[lepeuncnure BO3MOXHbIE  JeEKThl TEpPMUYECKH OOpaOOTaHHBIX  U3JENUH U
noiy(habpuKaToB.

6.2 BHeaynuTopHasi caMocTosITeJIbHAsA padoTa 00y4yaromuXcsi OCYIIECTBISIETCS B BUJIE

W3YYEHHUS JIUTEPATYphl IO COOTBETCTBYIOLIEMY pa3zelly ¢ MpopabOTKOW Mmarepuaia Mo TeMam
JTUCITUTIMHBI, a TAaKKE TMOJTOTOBKY K JaOOpaTOPHBIM 3aHATHUSM, KOHTPOJBHBIM padboTaM H
TECTUPOBAHHUIO.



puioxenne 2

7 OueHoYHbIE CPeCTBA IJIsl IPOBEeHUS POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecCTAlNM:

CrpyKTypHBII
AIIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIICTCHINH

IIK-10 — cnocodHoCTH OLCHUBATH KAY€CTBO MaTE€PHUAJIOB B NIPOU3BOACTBCHHBIX YCJI0OBHUAX HA CTAIUH ONIBITHO-IPOMBIIIVICHHBIX HCNBITAHNN B BHE/APCHUA

3Hartb — TpeGoBaHus K cocrapy,| IlepeueHb T€OPETHUYECKHX BONPOCOB K IK3aMeHy:
CTPYKTYpE U CBOICTBaM I[BETHBIX
METAIOB W ux  cmmasos,| 1. IIpenMyliecTsa HBETHBIX METAUIOB U CILUIABOB U 00JIACTH UX IPUMEHCHNS B
MAIIMHOCTPOCHHH, sl 2. Mens, ee cBolicTBa U IPUMEHEHHUE.
COOTBETCTBUM  C  YCIOBHSMH 3. JlaryHu: CBOWCTBA; CTPYKTYpa; MapKUPOBKA; CBOMCTBA U IIPUMEHEHHE.
. 4. Oco0eHHOCTH JIMTENHBIX JIATYHEN, 00padaThIBAEMBIX JaBICHUEM.
SKCIUTyaTaluy U3ACInH; )
. 3aKOHOMEDHOCTH CBS3H MEIY 5. BpoH3bl: cocTaB; CTpyKTypa; MapKUpOBKa U IPUMEHEHHUE.
COCTABOM CTpYKTYpOii H 6. BnusHMe Terupyonmx 3JIeMEHTOB Ha CBOWCTBA OpPOH3.
CBOIE CTBal:/II/I LBETHBIX METAJLIOB 7. OInoBsSHUCTBIE OPOH3BI: COCTAB; CTPYKTYpa; MAPKUPOBKA; CBOICTBA U IPUMEHEHHUE.
M HX CITABOB M HX HM3MCHCHHIS 8. CBHHIIOBBIE OPOH3BI: COCTaB; CTPYKTYpPa; MapKUPOBKA; CBOMCTBA U IPUMEHEHHUE.
npu MEXAHHIECKOM 9. OcoOeHHOCTH CTPYKTYpPHI H CBOMCTB MEIHBIX CIIIABOB IPU OTIKHTE.
N1ehOPMAIHOHHOM TepMI/I‘IeCKONI 10. OcobeHHOCTH CTPYKTYPBI U CBOMCTB MEHBIX CIUIABOB IPU 3aKaJIKE U CTAPCHUH.
’ 11. AnroMuHUHA, €r0 CBOMCTBA U IPUMEHEHHUE.

U XUMUYECKOM BO3JIEHCTBUSX; -
’ 12. CunymuH: cocTaB; CTPYKTYpa; CBOWCTBA U TPUMEHEHHE.

B OcoéeHHOCTH CIPYKTYpRL M| 13 [Iponecc MOAHGMUIIPOBAHHUS CUTyMHUHA 1 €TI0 LEIb.
CBOHCTB,  (OPMUPYIOIIUXCA  B| 14 Mexapmnsm CTapeHUsl ATFOMUHHUEBBIX CIJIABOB.
TEXHONOTHICCKIX TIponeceax | 15 Bosspar mpu CTapeHHH ATIOMUHHEBBIX CILIABOB.
mpousBoACTER M obpabotkn |  qg JlypaJltoMMHBI: XUMMUUYECKHUH COCTaB, CTPYKTypa, CBOMCTBA, MapKUPOBKA, IPUMEHEHHUE.
LIBETHBIX MCTAJIIOB 1 X CIIaBOB 17. ABuanu: XUMHUYECKUH COCTaB, CTPYKTYypa, CBOMCTBA, MApKUPOBKA, IPUMEHEHHE.
B MaIMHOCTPOCHHH 18. CrieueHHbIE aTIOMUHHUEBBIE CIUIABBI: COCTAB, METO/IbI ITOJIyUYEHHsI, CBOMCTBA..
19. TuraHn, ero cBOHCTBa U IPUMEHEHHE.
20. BnusiHue Jerupyomux 2JI1eMEeHTOB Ha MOJUMOP(H3M THTaHA.




21.
22.
23.
24,
25.
26.

da3oBble IpeBpallleHNUs B THTAHOBBIX CIIJIaBaXx.
[IpumeHeHNne TUTAHOBBIX CILIABOB.

CBoiicTBa 1 IPUMEHEHNE HUKENSI U €ro CIUIaBOB.
CBolicTBa ¥ IPUMEHEHHUE CBUHIIA U €T0 CILIABOB.
JlparoreHHble METauIbl U UX CIUIABBI
TyromnnaBkue MeTaJlIbl ¥ UX CIUIABBI

YMmeTs

AHAJIM3UPOBATH JaHHBbIC 0
COCTaBEC, CTPYKTYpPEC U CBOMCTBax
IOBCTHBIX MCTAJJIOB u nux
CI1JIaBOB, IMOJIYYCHHBIC IIpu
HUCIIBITAaHUAX NpoaAyKIINHU B
MMPONU3BOACTBCHHBIX YCJIOBUAX HaA
CTaguUu OIIBITHO-IIPOMBINIJICHHBIX
HCIIBITAaHUHN U BHCAPCHUA,

OIICHMBATh KadeCcTBO IIBETHBIX
METaJJIOB ® WX CINIaBOB B
MIPOU3BOJCTBEHHBIX YCIOBHUAX Ha
CTaJIui OMBITHO-TIPOMBIIUIEHHBIX
WCIIBITAHUM W BHEAPEHUS Ha
OCHOBE JIaHHBIX O €ro CTPYKTYype
U CBOMCTBAX

HpHMeprIe NMPAKTUYIECCKUEC 3aJaHUA VI IK3aMeEHa:

1.

ok~

10.

11.

12.

13.

OxapakTepu3oBaTh BHJIbl CHEIHAJBbHBIX OpOH3, yKa3aTh MX XapaKTEpHbIE CBOMCTBA,
HauOoJee YacTo NPUMEHsIEeMbIe MAPKU U UX NIPUMEHEHUE.

[IpoBectu ananu3 auarpammbl Cu-Be s 000CHOBaHUS BIAMSHUS XMMHUYECKOIO COCTaBa
Ha MEXaHWYECKUE CBOWCTBA OEpUIINEBBIX OpOH3.

OOBSACHUTD POJb CBHUHIIA IPU JIETUPOBAHUHU OJIOBSIHUCTON OpOH3BI U OCOOEHHOCTH
CTPYKTYpPBI 3TOTO CILIaBa.

O6ocHOBaTh pa3Iuyms MEXTy 01HO(A3HON U IBYX(a3HOW JTaTyHIMHU.

PaccmoTpeTs 005aCTH MPUMEHEHUS JIMTEHHBIX aJIOMHUHUEBBIX CIJIABOB U OOBSICHUTH,
KaK WX MOKHO yIIPOYHHTH.

IMpoananusupoBars auarpammy Al-Si v OOBSICHUTH BIHSHUS MOAUDUIIMPOBAHHS Ha
CTPYKTYpPY U MEXaHHUYECKHE CBONCTBA CUITyMHUHOB.

Kakoif ocHOBHOI 37emMeHT BXoauT B coctaB criaBoB J[1, J[16, J[18? Kakue eme
9JIEMEHTHl BXOJSIT B 3TU CIUIaBbl U KakoBa ux posb? Kakue cBoicTBa HMMEIOT 3TH
criaBbl? B ueM ux HemocTtaTku?

[TosicHuTb, 11 KakuX 1eJell IPUMEHSIOTCS allFOMMHUEBbIE, OEpUIUINEBbIE 1 MarHUEBbIE
CIUIaBBI.

O60cHOBaTh Ha3HAYEHHE CIUIABOB HA OCHOBE MarHus, yKa3aTh COCTaBbl U NMPUHIUIIBI UX
MapKHPOBKH.

OOBsICHUTH, KaKWe CIUIaBbl HA3BIBAIOT 0a00MTaAaMU M OXapaKTEPH30BaTh OCHOBHBIC
TpeOOBaHUs K U3 CTPYKTYpE U CBOMCTBaM.

OOBSACHUTH POJIb MEU TIPH BBEJICHUH €€ B COCTaB OJIOBSIHHBIX WJIM CBUHIIOBBIX 0a00OUTOB
1 0COOEHHOCTH CTPYKTYPBI TAKHUX CIIJIABOB.

[losicHuTh, KaKOBO Ha3HAY€HHE MOIIMIHUKOBBIX CIUIABOB M Ha KaKWe TPYIIbl OHU
MIO/IPa3AEIISIFOTCS.

PaccmoTpeTs OCHOBHBIE TpeOOBaHUS, KOTOpbIE MPEABIBIAIOTCS K aHTU(OPUKIHMOHHBIM
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Marepuaiam.

14. PaccMOTpeTh OCHOBHBIE IPEUMMYLIECTBA TUTAHOBBIX CIUIABOB, MCIIOJIb3YEMBIX B
KOPITYCHBIX CYJIOBBIX KOHCTPYKLIMSIX.

15. Vka3arp paznuuuss B XMMHYECKOM COCTaBE€, CBOMCTBAX M HA3HAYEHUM CILIABOB
«MAarHaJlun», «aBHAIINY, «TIOpaJIN».

Bnagers — HaBblKamMu pemeHusi 3agad o | [IPMMepHBIe MPaKTHYECKHe 3a1aHHsT [IUIs] IK3aMeHA 110 PeLIeHHIO 32124 H3

OLIEHKE KauecTBa nBeTHLIX | MPodeccHoHaIbLHOI o0JIacTH:
METAJUIOB U WX CIJIABOB B

IIPOM3BOICTBCHHBIX YCIOBHSX Ha 1. Yewm pasnuyarorca cruiaBsl MA u MJI? I'ie ux MOKHO IPUMEHUTH?
CTa{H OIBITHO-IIPOMBIIIICHHBIX 2. O0ocHOBaTb, 4Ye€M OOYCIOBIEHO yMEHbIEHHE KOI(D(DULMEHTa TpPEHUA IIpH
WCIBITAHMH ¥ BHEApDeHHs Ha UCIIOJIb30BAHUH aHTU()PUKINOHHBIX CIIABOB?

. OOBACHUTD, KaK BIMIIOT OTJEJIbHBIE JIETUPYIOLINE JIEMEHTHI Ha CBOWCTBA JIATYHH.
. [losicHuTh, YTO Takoe ynaenbHas MPoYHOCTH? IIpHBECTH MpUMEpHI IBETHHIX CILIABOB C
BBICOKOM yIeIbHOM MPOYHOCTHIO U YKa3aTh 00JIaCTU X MPUMEHEHUS.

5. OOBSCHUTH, YTO OOIIEr0 B COCTaBE M CBOWCTBaX OpoOH3 W JiaTyHel. Yem oOHH
paznu4aroTcs?

6. [TosicHUTh pa3nmuuus B CTPYKType MOAUDUIIMPOBAHHOTO W HE MOAW(DUIIMPOBAHHOTO
cuitymuHa. Kak OHM MOBNUSIM HA MEXaHUYECKHE CBOMCTBA cIijiaBa?

7. Kakue mpeumyiecTBa uMeeT OpoH3a MO CpaBHEHMIO ¢ JaTyHbio? Kak xumuueckuit
COCTaB BIJIUSICT HA CBOMCTBA OPOH3bI?

8. OOBSICHUTH CYILIECTBOBAHUE O-TUTAHOBBIX CIUIABOB, (0+[)-THTAaHOBBIX CILIABOB U [3-
TUTAHOBBIX CIUIaBOB. Kakue nerupyromue 100aBKH MPUCYTCTBYIOT B KaX/101 rpymrie.

9. OOBACHUTH, KaK YBEIMYCHUE COJEp)KAHHWE IIMHKA BIUSET HA MEXaHWYECKHE CBOWCTBA
JaTyHH.

10. Kakoif u3 cruraBoB Oyaer 00jaaarh 0ojiee BBICOKUMH MEXaHHUYCCKHMH CBONCTBAMH
nocne Tepmuueckoro ymnpouHeHus:bpbl wmm  Bpb2?  OOBsACHUTB, HCIONB3YS
nuarpamMmy coctostHus Cu-Be.

11. C kaxoi LENbI0 B CBHUHIIOBHUCTBIE U OJIOBIHHUCTBIE 0a0OUTHI JOIMOJHUTEILHO BBOIAT
Mens? Kak 3To moBnmseT Ha CBOMCTBA CIiaBa?

12. Kakoii crimaB umeet Ooisiee Bbicokyro kaponpoyHocTh CAIT mnmu CAC? OObSICHUTH,
moyemy.

13. Yem pasznuuarotcs rpymmsl ciiaBos:1) BT1-0; BT1-00; BT1-00cB; 2) BTS; BT5-1; 3)

OT4, OT4-1; 4) BT6, BT14, BT16, BT20, BT22, BT23, BT25, BT28, BT33?

OCHOBE JIAHHBIX O €r0 CTPYKTYpe
U CBOMCTBAx

A~ w
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. OOBSACHUTD, TTOYEMY CHIIYMHH UMEET OTIUYHBIC JTUTCHHBIC CBOMCTBA.

. Ilouemy natynp Mapku JI70 umeer 6osee BHICOKHME CBOMCTBA IO CPABHEHUIO C JIATYHbBIO
mapku J190?

. Kak ynydmuts KOppO3HOHHYIO CTOMKOCTH aJIOMHUHHEBBIX BBICOKOIPOYHBIX CIJIABOB?
JInst kKakuX Ha3HAYEHUM M YCIIOBUM SKCIUTyaTallMK 3TO JIeJaeTCsi?

IIK-11 — cnoco0HOCTHI0 MPUMEHSITH 3HAHKSI 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPraHUYECKHX M OPraHUuYeCKUX MaTepuajioB, NPUHIMIIAX BbIOOpa
MaTepHAaJIOB /IJISl 32JaHHBIX YCJIOBHI IKCIJIyaTAMU C Y4€TOM TPeOOBAHM A TeXHOJIOTHYHOCTH, IKOHOMUYHOCTH, HA/IEKHOCTH U 10JITOBEYHOCTH,
IKOJIOTHYECKHX NMOCJIeACTBHI UX IPUMEHEHUsI NPHU NPOEeKTHPOBAHUM BHICOKOTEXHOJIOTHYHBIX MPOIECCOB

3HaTe

OCHOBHBIC THIIBI COBPCMCHHBIX

LIBETHBIX  METANIOB W HUX
CILJIaBOB, MIPUMEHSAEMBIX B
MalIMHOCTPOEHHUH;

CTPYKTYPHBIE XapaKTEPUCTUKU M
XaAPAKTEPUCTUKHA CBOICTB
LIBETHBIX  METANIOB W HUX
CILJIaBOB, MIPUMEHSIEMBIX B
MAaIIMHOCTPOCHUHU;

MMPUHIUIIBI BBI60pa IOBETHBIX
MCTAIJIOB MW HUX CIIaBOB JJIA
3aJJaHHBIX YCHOBI/Iﬁ
SKCILTyaTallun C Y4€TOM
Tpe60BaHHI>i TCXHOJIOTHYHOCTH,
O9KOHOMUYHOCTH, HAACKHOCTH H

JONTOBEUHOCTH Hu
DKOJIOTUYECKHUX ITOCHEICTBUI UX
MIPUMEHEHUS npu
HpO@KTI/IpOBaHI/II/I
BBICOKOTEXHOJIOTHUYHBIX
MPOIECCOB

Hepeqeﬂb TCOPETHYECCKHUX BOIIPOCOB K IK3aMECHY:

PP OO~NO O WDNPE

HBCTHI)IG MCTAJIJIOB U CIIJIaBOB, IPUMCHACMBIC B MAIIMHOCTPOCHWH.

. Knnaccudukanus menu, MeAHbBIX CIUIABOB U UX MapKHUPOBKA.

. JJaTyHM: CBOMCTBA; CTPYKTYypa; MapKUpPOBKA; CBOMCTBA U IPUMEHEHUE.

. BpoH3bI: cocTaB; CTPyKTYypa; MapKUPOBKA U IPUMEHEHHE.

. OTXAT MEIHBIX CILUIaBOB

. 3aKajika ¥ cTapeHue MEIHbIX CIUIaBOB

. Tepmuueckast 06paboTka OpoH3.

. Tepmuueckast 06paboTka 1ehopMUpPyEMBIX JTaTyHEH.

. Knmaccudumkanus amoMuHMs, aTFOMIHUEBBIX CIIABOB M KX MapKUPOBKA.
0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OTXHT QJIFOMMHHEBBIX CILIABOB.

3akajka ¥ cTapeHHe aTlOMUHUEBBIX CIUIABOB.

Tepmuueckas 06paboTKa BHICOKOIPOUHBIX aTFOMUHHEBBIX CIUIABOB.
Tepmuueckas 06paboTKa KapONPOYHBIX AIFOMUHUEBBIX CIIJIAaBOB.
Tepmuueckas 06pabOTKa TUTEHHBIX AIFOMUHUEBBIX CIUIAaBOB
CrieueHHbIE aJIFOMMHHEBBIE CILIABBI.

Knaccuukanus THTAHOBBIX CIJIABOB IO CTPYKTYpE.
Tepmuueckas 06pab0TKa TUTAHOBBIX CIIABOB.

IIpuMeHEeHNEe TUTAHOBBIX CILIABOB.

[IprMeHeHne HUKENS U €0 CIUIABOB.

IIpumeHeHne CBUHIIA U €T0 CIUIABOB.

JlparolieHHble METaIbl U UX CIIJIaBbI

TyromnaBkue MeTaIbl U UX CIIaBbI

BrlmuiaBka 1IBETHBIX METAJUIOB U CILIABOB
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24. HoBble HampaBJICHHsI B IPOM3BOJICTBE CIIMTKOB M3 IBETHBIX METAJJIOB U MX CILJIABOB
25. Topsiuas nehopmanysi IBETHBIX METAJLIOB M UX CILIABOB
26. XonoaHas aedopmariys IIBETHBIX METAJIJIOB M MIX CIIJIaBOB.

Ymers —  BBISIBJISITH 3a1a4u npu | lIPHMepHBbIe NPaKTHYECKHe 321aHUs ISl IK3aMeHa:
OCYIIECTBICHUU BBIOOpA
IIBETHBIX METAJIOB U HX CIIABOB 1. OOBACHUTH CYHIHOCTh TEPMUYECKOTO YIPOUYHEHHS MEIHBIX CIIJIABOB.
JUISL M3ICIIHIT B MAIINHOCTPOCHHUH 2. OOBSICHUTD, YTO TAKOE CTAPEHUE IIPU TEPMHUUECKOI 00paOOTKE LIBETHBIX CILIABOB.
DasIMYHOTO  HA3HAYEHHS  © 3. Kak mo MapkupoBKe OTIHYHTH JIATYHb M OpoH3y? B dem mpeumymiecTBa Kaxgoro us
y4eToM 9KCIUTyaTallHOHHBIX ITHX CILIaBOB?
TpeGoBaHMii i OXpaHBI 4. Kak pa3nu4uTh [0 MapKUPOBKE KJ1acc alFOMUHHEBOTO CIUIaBa IIPH BbIOOpe MaTepuaina?

OKDYKAIOLIEH CPeJIbL; 5. Kakue craBel Ha OCHOBE I[BETHBIX METAJJIOB MOJYYMJIM HauOoOJbllee MPUMEHEHNUE B
HapOJHOM XO03s1iicTBe?

6. Kakue nocToMHCTBa aTFOMHHUS UCTIONB3YIOTCS TIPH H3TOTOBICHUH ACTEH M KOHCTPYKIIHIA?

7. Kakumu snemMeHTaMH JIeTUpOBaHbl O-THUTAHOBBIE CIUIaBbl? KakoBa ocHOBHas 00jacTb
ux npumeHenus? IlpuBectn mpumep Hambosiee pacIpPOCTPAaHEHHONH MapKH CIIIaBa
9TOr0 Kjacca.

8. Kakmmu snemMeHTamMu JIETMPOBaHBI [3-TUTaHOBBIE CIUIaBbI? [loyeMy OHM HE TONXYyYMIH
LIMPOKOTO pacIpOCTpaHEHuUs?

9. Kakumm »sieMeHTamu JerupoBaHbl (o+f)-TutaHoBble crutaBbl? KakoBa OCHOBHas

—  aHaJIM3MpOBaTh JTAaHHBIC 0
CTPYKTYpE u CBOWCTBAX,
TEXHOJOTUICCKIX nporeccax
MpOM3BOJACTBA H  00pabOTKH
[[BETHBIX METAJJIOB M MX CILJIABOB
NPUMEHUTEIBHO K  PEHICHUIO
MOCTABJICHHBIX 337124,

— OLICHUBATh IIPUTOTHOCTD
0011aCTh UX MPUMEHEHUS?
[[BETHBIX METAJIJIOB U UX CIIJIaBOB .
. 10. Kakne wmapku OpOH3BI TPEANOYTUTENbHEE [UIS W3TOTOBIICHHS JIMTHIX H3ACIHA?
Uit 3aJJaHHbIX yCIOBUI
O060cHOBaTh CBOE peIlIEHHE.
IKCILTyaTalUH c y4EeTOM .
. 11. OGbsicHUTH, MTOYEMY cOJEpXk aHHE LHMHKA B JIBOMHBIX Je(POpPMHpPYEMBIX JATYHSAX HE
NOpeIbABIsSEMbIX TpeOOBaHUNA K o
ero CTOVKTVDE npessiiiaet 20 %.
PYKIYPE, 12. Kakne 0OCHOBHEBIE CBOMCTBA CINIaBOB, MapKupyeMbix OykBamu AK B Hauane mapku? e
TE€XHOJIOTMYECKUM u

UX MOKHO IPUMEHSTH?

13. Yto o3Hauaer OykBa «T» B Mapke mropamtoMuHus, Hanpumep: J[16T?

14.Tne MOXXHO HCIIONB30BaTh CIUIABBI, Ha3blBacMble aBHATSAMHM, W modemy? Kaxoi
00paboTKOI MX MOKHO YIPOUYHUTH?

15.Tne wucnonb3ylOT CIUIaBbl, Has3blBaeMble MarHanusMu? Kakum o0pazom oHH
YIPOUHSIOTCS?

16. Kakoil crnyaBa Hajo MCIONB30BaTh JJIS M3TOTOBIEHHS HM3AEIHM METOIOM ropsiyen
koBKH WK mtamrnoBku: AK4 nnu J14? O0bsCHUTE CBOM BBIOOD.

AKCIUTyaTallMOHHBIM CBOMCTBAM
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Bnanets

HaBBIKAMU OLIEHKHU
TEXHOJIOTUYECKUX M CIIY>KEOHBIX
Ka4eCTB IIBETHBIX METAJIOB U MX
CIUIABOB IIyTEM KOMILJIEKCHOI'O
aHanmM3a WX  CTPYKTYpbl |
MEXaHUYECKUX CBOICTB, a TaKXe
pe3ynbTaToOB ¢busuKo-
XUMHUYECKUX, KOPPO3UOHHBIX U
JIPYTUX UCIBITAHHN;

HaBbIKAMU  BBIOOpa  IIBETHBIX
METAJUIOB M WX CIUIABOB JUIS
U3TOTOBJICHUS neranen U
U3JeNuii B MAalIMHOCTPOCHHHU
OPUMEHUTEIbHO K  PELICHUIO
MOCTAaBJICHHBIX 3a]1a4;

HaBbIKAMU BbIOOpa TEXHOJIOTHH U
pEeKUMOB  00pabOTKM  I[BETHBIX
METAJUIOB M WX CIUIABOB IS
o0ecrieueHus TpeGoBaHUil,
NPEIbSBISIEMBIX K H3/ICIHIO B
COOTBETCTBUU C IMOCTABJICHHBIMU
3aauaMu

IIpumepHbIe NpaKkTHYeCKHe 3aJaHUS 115 IK3aMeHa M0 PellleHHIo 3a1a4 13
npogeccnonanbHoii odnactu (4 ceMmecTp):

1.

10.
11.

12.
13.

14.

15.
16.

Kakne u3genust Ha cyiax MOXKHO M3TOTOBUTH U3 MeIU M ee crutaBoB? OOGOCHOBATH CBOE
pelIeHue.

Ucnonw3ys auarpammy Cu-Be, Ha3zHauuTh pexkum 3akanku ciiaBa bpb2. Jlns xakoro
HAa3HAYEHUS MOXKHO MCIIOJIb30BaTh TAKOW CIIIaB?

KakoBbl OyayT OTiIMYus B CBOMCTBaX MOJU(PHUIIMPOBAHHOTO U HE MOAUDUIIMPOBAHHOTO
cuityMuHa. OObSACHUTB, TOYEMY.

Kakoe npenmyImiecTBo B MEXaHUYECKHX CBOWCTBAX OyneT MMETh OJHO(a3Has JIATYHb 110
CpaBHEHMIO ¢ MHOTro(a3HOo? OGOCHOBATH CBOE pEIlIEHUE.

Kakoii 6a00uT — Ha OCHOBE CBHHIIA WJIM Ha OCHOBE 0JI0Ba — OynmeT obnamark Oosee
BBICOKOW pabodyeil TemmepaTypodd, a Kakoili — Ooyiee BBICOKOW KOPPO3ZHMOHHOU
CTOHMKOCTBIO?

Kakoill craB aqtoMMHHS HPEANOYECTb IS M3TOTOBJIEHUS OTJIMBOK CIIOKHOW (OpMbI?
O60cHOBaTH CBOE pELICHHE.

Kakoe npeuMyIllecTBO THUTAHOBBIE CIUIaBbl MMEIOT [0 CPAaBHEHUIO C OCTaJbHBIMU
CIUIaBaMH JIETKUX METaJIJIOB?

Kakoit cruiaB AK12 unu AK14 Gyner umers Gojiee BBICOKHE MPOYHOCTHBIE CBOWCTBA?
Kakyto ctpyktypy OyayT UMETh 3TH CIUIaB?

Bauem B cuiaymuH BBOAAT 0,1 % Na (ummm 0,05 % Li )? OObSICHUTH, HUCHONB3YS
arpammy COCTOSIHUS.

Yewm paznuuaroresd cruiaB b83 u b16? I'ne ux nydiie npuMeHNUTs?

Kakyro tepmuueckyro 00pabOTKy Ha/l0 MPUMEHUTh, YTOOBI YIIPOUHUTH AHOPATIOMUHUIN?
Kakue ¢a3zoBble 1 CTPYKTYpHBIE MTPEBPAIIEHUs TPOUCXOIAT IPU Takol oOpaboTke?
Kaxkoe ocnoBHOe oTiinume criaBa B/195 ot crutaBa J[16? Kak ono obecrieunBaercs?
PacmmpoBaTh MapKUpOBKY CIUIaBOB, yKa3aTh UX cBoWcTBa U HazHauenue (1, /13, (16,
BJ195.

PacmmpoBaTh MapKHpPOBKY CILJIaBOB, YKa3aTh UX CBoOiWcTBa U HazHaueHne AKS, AMrS,
AMu.

PacmmpoBaTh MapKUpOBKY CIUIaBOB, YKa3aTh UX CBOMCTBA U Ha3HaueHue: b83 u BH.
PacrmgpoBaTs MapKUpOBKY CIIABOB, YKa3aTh UX CBOWCTBA W Ha3HadeHue: bp.Od 10-1,
bpOILICH3-7- 5-1, BpAM1tO-2.
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17.

18.

19.

20.

PacmndpoBare MapKHpOBKY CIIaBOB, yKa3aTh UX CBOWMCTBA M Ha3HadyeHHe: JIAMIDKG7-
5-2-2 u JIHA0M1u3K.

B 4eMm 0coOE€HHOCTh XUMHYECKOT'0 cocTaBa ciiaBoB BJ195 m 0cOOEHHOCTB €ro CBOMCTB,
TEPMUYECKOI 00pabOTKH U Ha3HAUCHUS?

Kaxko#t crumaB 6onee monxoaut juisi padotsl mipu temmeparype 300-500 °C: CAIT umm
CAC? ObocHOBATh CBOI1 BBIOOD.

Kak wmoxHO ynpounuth cmiaBel AMi, AMr TtepMudeckol 00paOOTKON wiH
iacTuyeckoil neopmanueii? O60CHOBATH CBOE PELICHHE.
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0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTALMH, NOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

IIpomexyTouynas arrecranusi mo aucuuiuimHe «llBeTHbIe MeTaIBI M CILIABBD)
BKJIIOYACT  TEOPETHUYECKUE  BOIPOCHI,  IO3BOJSIOIIME  OLEHUTb  YPOBEHb  YCBOCHUSA
00y4aroIMMUCs 3HAHUH, U NMPaKTUYECKUE 3aJJaHMs, BBIABIIOIINE CTEIEHb CHOPMHUPOBAHHOCTU
YMEHUH U BIIaJICHUI, U TPOBOAMUTCS B OpPME IK3aMeHa

OK3aMeH IO JaHHOM MUCLHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OwiieraMm, KaXIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3aJlaHue.

Ioka3zaTesu U KpUTEPUM OLlEeHUBaHMsI IK3aMeHa (7 cemecTp):

— Ha OUEHKY «OTJIHYHO» — OOyYarolmuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHYeCcKoe U TIy0oKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBINOJNHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPHpPYET
3HAHUSMU, YMEHUSMU, IPUMEHSET UX B CUTYalUsIX [TOBBIIIEHHOW CII0KHOCTH.

— Ha OIIEHKY «X0pomo» — oOydaloluics JIEeMOHCTPUPYET CpPEAHMH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYyJHEHUS IpU AHAIUTUYECKUX OIepalusix,
MIEpEeHOCE 3HAaHUU U YMEHUI Ha HOBbIE, HECTAHAAPTHBIEC CUTYALINH.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYYalOIIUHCA JAEMOHCTPUPYET IOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIBHBIX MEPOMPUITUIA JOMYCKAIOTCS
OIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yYMEHHH, HaBBIKOB, OOydYaromIMHCs
WCIIBITHIBAET 3HAUYUTEIIbHBIE 3aTPYJHEHUS IPU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSAMH IPU HUX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLEHKY «HeyJI0BJeTBOPHUTEIbHO» — OOYyYaloUIMiicsl JEMOHCTPUPYET 3HAHUS HE
6omee 20% TEOpeTHUECKOTO Marepuaia, JAOMYCKAEeT CYIIECTBEHHBbIC OIIMOKHA, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJ IbHbIE HABBIKM PEIICHHS MPOCTHIX 3a4au.
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