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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 Juciuninna «Haunyuimue JOCTYNHBIE TEXHO/JIOTHM B METa/UTypruv» o0ecreunBaeT
¢opmupoBaHue C/IeAyIOIUX KOMIIETeHI[UH C YUéTOM UHAUKATOPOB MX JOCTKEeHUs

Ko, HaumMeHOBaHNe KOMIIETeHIINH Kop nHAMKaTOpa KOMIIeTeHIMHU
[TKC-5 CriocoOHOCTb TPUMEHSITh TIPUHLIUATIBI KOHTPOJISI
KauecTBa, 3allUThl OKPY’Kalollei cpefibl, pecypco- U/Wiu [IKC-5.1
JHeprocbepekeHusi B METaJTyPruueckoM IPOU3BO/ICTBE

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,
CopepkaHue HHJUKATOPA Pe3yibTaT 00yueHust
HHUKaTopa
3HaTh MMOHATHE «HAWTYUIIIHe
JIOCTYTIHbIE TEXHOIOTHI»
YMeTb aHa/IM31UPOBaTh HAWU/TyUllIHe
ITeMOHCTpPHUPYET 3HAHUS O JOCTYTIHbIE TEXHOJIOTHU B
HAWIYUIIMX JOCTYIHBIX METaJUTyPIHH C 11e/IbI0 BO3MOXKHOCTH
[IKC-5.1 TEXHOJIOTHUSIX METa/I/TypIrUUecKoro | X BHEPEHUsI B TIPOM3BO/ICTBO
MPOM3BO/ICTBA, pa3paboTaHHbIX ¢ | BiiageTh HaBbIKaMU BbIOOpPA
YUETOM 5KOJIOTMUYECKUX HaAW/Iyulliel JOCTYITHOW TeXHOIOTHU
TpeboBaHUH JUIs1 UCTTO/Tb30BaHUs Ha JIeHCTBYIOIEM
TIPeATIPUATHH JIJIS1 pelleHust
TEXHOJIOTHUECKHX, IKOJIOTUUECKUX U
WHBIX TIPO0/IeM

2 MecTo aucnuniMHbl B cTpykrype OOII

N3yuyenne puctmmiivHel «Hawnydime [OCTyIHble TEXHOJIOTMA B MeTaTyprumv»
Oasupyercsi Ha pe3y/bTaTax OCBOEHUsS C/IEAYIOIUX AUCLIUIIMH/TIPAKTHK: «3JKOJIOTHUecKast
6e30macHOCTb», «MeTa/ypriusi BTOPUUHBIX MeTalIoB», «MeTaulypruueckie TeXHOJOTHU»,
«[Ipon3BofcTBEHHAs! IPAKTHKA: TEXHOJIOrMUecKast (IPOeKTHO-TeXHOI0rnyecKasi) mpakTHKa»

OucuunavHa sBAsSeTCA MpeAIIecTBYIOLer g JUCLUIUIMH/TIPAKTUK:  «JDKOJIOTHS
aJIFOMHUHHEBOr0 IPOM3BO/CTBa», «IIpoM3BOACTBeHHAs NPaKTHKA: IpeAUITIOMHast IPaKTUKa»

3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBysieT — 3 3ET

TpyA0eMKOCTb B aKaJileMHYeCKHX yacax
Bujy yueGHoii paBoTsI (OpuH akajeMUuecKUil yac COOTBETCTBYET 45
MHHYTaM aCTPOHOMHUYECKOT0 yaca)
Bcero Cemectp Ne 7

OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 108 108
AyIWTOpHBIE 3aHATHUSA, B TOM UHC/Ie: 48 48

JIEKITUU 16 16

nabopaTopHbIe pabOThI 16 16

MpaKTUYeCKUe/CeMUHAPCKUE 3aHSITHUs 16 16
CamocrosiTenbHasi pabora (B T.4. 60 60
KYpPCOBOe MPOeKTUPOBaHKeE)




TpyA0eMKOCTb NPOMEKYTOUHOU
aTTecTalyu

By npome)xyTouHOM aTTectanyu

(MTOrOBOTO KOHTPOJISI TIO AUCLIUTI/IMHE) 3aquer

3auet

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbBI
4.1 CBojHbIe JaHHBIE 110 COJePKaHUI0 U CIIUII/TUHBI

Cemectp Ne 7

Bujbl KOHTAaKTHOH PadoThI
HaumMmeHoBaHHe

Ne Jlekiu JIP [13(CEM)

CPC

dopma

wn pa3jesa u TeMbl
JUCLMILIAHBI Ne Ne Ne

Koo Kos. Kon.
Yac. Yac. Yac.

Kon.
Yac.

TeKyLero
KOHTPOJIA

1 2 3 4 5 6 7 8

11

[Tonsitme
"Hannyuime
JIOCTYIIHBIE
TeXHOJI0ruu'".
HopwmarusHas
6aza. OTarbl
BHegpenust HAT.
O6nactu
npumeHenvss HTT
B MeTa/Ulypryu.
OrtpacieBble
CIIpaBOYHbBIE
JIOKYMEHTBI

(MeXxyHapoJHbIe)

2,4 | 10

Pedepar

NudopmatiioHHo-
TeXHUYeCKUI
CMPaBOYHUK I10
HaWIy4IlIiM

2 JOCTYTIHBIM 2 6 2 4 1 4
texHonorusm UTC
11- 2022.
IIpoussozcTBO
aIIOMHUHUS

=
vw

16

L
(<]

Joxknag,

NudopmatiioHHo-
TeXHUUYECKUHU
CITPaBOYHUKH 110
HaWTyUIlIM
IOCTYTTHBIM
TexHoJiorusim U'TC
14-2022.
[IpousBozcTBO
JiparoLjeHHbIX
MeTaJlJIOB.

Tect

4 WudopmaioHHo- 4 2 2 2
TeXHUYeCKHI
CIPaBOYHUK 110
HaWIyulliM
JIOCTYIIHBIM
TexHoJiorusim U'TC
26- 2022.
IIpoussoacTBO
YyTyHa, CTaJIU U

Peinenue
3aja4




(beppocrniaBoB.

WHdopmaliioHHo-
TeXHUYeCKUN
CTIPaBOYHUK 10
HaWIy4LlIiM
ZIOCTYTTHBIM
texHosiorusim NUTC
3-2019.
IIpousBozcTBO
MeJIu.

Pertienue
3aziau

MudopmaiioHHo-
TeXHUUYECKUHN
CIMIPaBOYHHUK M0
HaWIyy4LlIiM
JIOCTYITHBIM
TexHosorusm UTC 5 2
24- 2020.
IIpousBozcTBO
PeIKUX U
peKo3eMeJTbHBIX
MeTaJl/IoB

6 4 Hoxknag,

UTC 12-2019.
IIpou3sBoacTBO
HUKeJisl U
kobanbTa. UTC 13-
2020.
[Ipou3BozcTBO
CBUHL[a, LIMHKA U
Ka/IMusi

3,3, OTueT o
3,5, 14 sabopaTop
7 Ho¥ pabore

1,3 8 4,5 6

IIpomesxyTounas
aTTecraLus

3auer

Bcero 16

16 16 60

4.2 KpaTKoe copiep)KaHue pa3/ie/ioB U TeM 3aHATUHH

Cemectp Ne 7

Ne

Tema

Kpartkoe cojepxanue

[Tonarue "Haunyuiuve
JOCTYIIHbIE TEXHOJIOTUU .
HopmaTuBHas 6a3a.
Otansl BHegpeHus HT.
O6macTv IpUMeHeHuUst
HT/ B meTamnyprum.
OtpacsieBble CIipaBOYHbIe
JIOKYMEHTBI

(MexxyHapojHbIe)

Haunyuwas gocrynnasa texnonorus (HAT)
Tnpe/icTaB/isieT 000 TeXHOIOTHIO POM3BO/ICTBA
TIPO/IYKI[H (TOBApPOB), BBITIOJIHEHUST pabOT, OKa3aHUsI
yCJIyT, orpe/iesisieMasl Ha OCHOBe COBPeMeHHbIX
JOCTYDKEeHUM HayKW U TEXHUKU U HaW/Ty4llero
coyeTaHUsi KpUTepUeB JOCTYKEeHHUs LieJlel OXpaHbl
OKpY’Karolllel cpeJibl IPU YC/I0BUM HaTUUKS
TeXHUYeCKOU BO3MOKHOCTH ee IIPUMeHeHHsI.
HopmatusHsble foKyMeHThI: [TocTaHoB/1eHKe
[TpaButenscTBa Poccuiickoit desepaliuu ot
23.12.2014 Ne 1458 «O nopsigke ornpee/ieHus
TeXHOJIOTUU B KaueCTBe HauIyulllei JOCTyITHOU
TEXHOJIOTHH, a TaK)Ke pa3pabOTKH, aKTyaliu3aruy 1
ony6siMKoBaHUs THPOPMaIMOHHO-TEXHUYECKHX
CNPaBOYHMKOB 10 HAW/IYUIIINM JOCTYITHBIM
TeXHOJIOTUSIM U JIp.

OcHosHble 3agaun bropo HT/I: - moaroroska
TNIpeJI0’KeHUH 110 KaHAUaTypaM [J1s1 BK/IFOUeHUs B
cocTaB pabourx TPYIIT;PYKOBO/CTBO AeATebHOCTBIO
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pabouux rpyIIn; yCTaHOB/IEHHE CPOKOB M 3TArloB
paboT, BLITIOJTHSIEMBIX pabOUUMH
rpyImnaMu;pa3paboTka YHU(DUIMPOBaHHBIX
111a6/10HOB; OpraHU3ars MyOIMYHBIX 00CYKAeHUM
MIpoeKTa CIIpaBOYHKKA Ha OpULIMaIbHOM caiTe
YIOJTHOMOUEHHOT'0 OpraHa B MTH(OpMal[MOHHO-
Te/IleKOMMYHUKALIMOHHOM ceTH "VIHTepHeT";
OpraHu3aLus KCrepTu3bl B TeXHUUeCKOM KOMUTeTe
Ha MpeJMeT COOTBeTCTBHUS NTPOeKTa CIIPABOYHHUKA
TpeOOBaHUsIM, yCTaHOB/IEHHBIM K €ro CO/JiepKaHuI0 1
CTPYKTYype B JOKyMeHTaX HaljMOHaIbHOW CUCTEMBbI
CTaHJapTU3al1y; Mpe/icTaB/eHue MpoeKTa
CrIIpaBOYHMKA B YIIOJIHOMOYEHHbIV OpPraH;Co3/jlaHue U
obecrieueHre paboThl MHPOPMALIMOHHBIX CUCTEM,
HeoOXOZMMBIX [1Jis1 OTIpe/ie/IeHus TeXHOJIOTUYeCKUX
TIpo1ieccoB, 060py/10BaHusl, TEXHUUECKUX CTI0CO00B,
MeTO/I0B B KaueCTBe Hau/Iyylllel JOCTYITHON
TeXHOJIOTMH, a TaKxKe Jijist pa3paboTKu U
aKTya/v3aly ClIPaBOYHUKOB, B paMKax KOTOPBIX
ocy1iecTB/isieTcst 06MeH UHpopMaleit Mexy
YII0JIHOMOUYeHHbIM opraHoMm, bropo HAT, unenamu
paboueii rpymIibl, ceKkpeTapuaToM pabouei rpymibl U
PYKOBO/IMTE/IEM CeKpeTapuaTa paboyeii rpymIibl.
Otanbl BHeApeHus HAT: pa3paboTka v myO/MKaLiyis
oTpac/eBbIX cripaBouyHUKOB H/IT; yTBepxaeHue
TEXHOJIOTMUeCKUX ToKa3aTesieil BbLIOpocoB, cOpoCcoB
H/T; dbopmupoBaHyre nepeuHs NpeAnpUsITHH,
oTHocAIMXCs K [ kKaTeropuu; paspaboTtka
MpeANpUSITUSIMU TIPOrPAMM MOBBILLIEHHUS
9K0JIOTHYeCKOU 3¢ heKTUBHOCTH; 0/j06peHHe
TIpOrpaMM Me>KBeIOMCTBEHHOW KOMUCCHel;
T0JIOKUTEeTbHOE 3aK/IF0UeHue roCcyZapCTBeHHOU
5KO0JIOTUYECKOU IKCIIePTU3BI TPOEKTOB HOBOT'O
CTPOUTEJILCTBA WKW MOJIePHU3aLIMU POU3BO/ICTB;
Briziaua npenpusTHIO KOMITJIEKCHOTO
5K0JIOTHYeCcKOoro paspelieHus. Cpok peanu3alyuu
MpPOrpamM, JIIOThI U CaHKLuK. O61acTi IpUMeHeHUst
HT: 1. Xo3siicTBeHHas U (MM) WUHas 1eITe/IbHOCTD,
KOTOpasi OKa3bIBaeT 3HauuTe/IbHOe HeraTUBHOE
BO3/IEMCTBUE HAa OKPY)KaloLIyI0 cpeay. 2.
TexHOIOrHUECKHe TIPOLIeCChl, 000pyI0BaHue,
TeXHUUeCKHe CIIocoObl U MeTO/bl, IPUMeHsieMble TIPU
OCYLL|eCTB/IEHWUY XO35IMCTBEHHOM U (W/I1) UHOU
JlesiTeNIbHOCTH

OrtpacneBble CrIpaBOYHbIE JJOKYMEHTBI

(MeXX1yHapO/IHbIe)

NudbopmariiioHHO-
TeXHUUYeCKUN
CTIPaBOYHUK 10
HaW/IYUIIUM JOCTYITHBIM
TexHoaorusim UTC 11-

CripaBOUHUK pacrpOCTpaHseTCs Ha CeIyIolue
OCHOBHbI€ BU/IbI IeSITe/IbHOCTHU: - TIPOU3BOZICTBO
IJIMHO3€eMa;- POU3BO/ICTBO MIEPBUYHOTO aTFOMUHMUS ;-
TPOU3BOZICTBO aHO/IOB M aHO/IHON MacCChl;- TUTeHHOe
MPOU3BOACTBO (MMPOU3BOJCTBO TOBAPHOMW MPOAYKLIUU
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2022. IIpousBojCTBO
aJIFOMUHUSA

13 aIFOMUHUSA-CbIpLia). CripaBOYHUK Takke
pacrpoCTpaHseTCsl Ha MPOLieCChl, CB3aHHbIe C
OCHOBHBIMU BHU/IaMU JleTe/IbHOCTH, KOTOPbIe MOTYT
OKa3aTb BAMsIHHE Ha 00eMbl SMUCCUM WM MacIITaObI
3arpsi3HeHMs OKpY’Karolllel Ccpefpbl:-
TIPOU3BO/ICTBEHHBIE POLIeCChI;- METO/bI
NIpeJOTBpallieH!s] U COKpalLleHUsI SMUCCUN U
obpa3zoBanus oTxozioB. Pa3zmen 1. Obirjas
MH(OpMaLYs 0 pacCMaTpUBaeMoii 0TpaciIu
NpoMblILIeHHOCTU. Pa3zen 2. Onucanue
TeXHOJIOTMUeCKHUX MPOLIeCCOB, NPUMEHsIEMbIX B
aJIFOMUHHMEBOM TIPOMBILLITIEHHOCTH. Pa3zen 3.
TekyIye ypoBHHU MOTPeOIeHNS U SMUCCUH B
OoKpysKaroiyto cpefy. Pasnen 4. Onpenenenue
HaWIyYIlMX [JOCTYIIHBIX TEXHOJIOTWH. Pa3zgen 5.
Hawnnyuive gocrymnHele TexHonoruu. Pasgen 6.
OKOHOMUYECKHe acTeKThl pean3aliy HauTyydlnx
JIOCTYTIHBIX TexXHOMOorui. Pa3zen 7. [lepcrieKTUBHBIE
TeXHOJIOTUH

NHudopmaroHHo-
TeXHUYEeCKUMN
CMIPABOYHUKMU TI0
HaWIyYIlUM JOCTYITHLIM
TexHoJjiorusMm UTC 14-
2022. ITpou3BOACTBO
JIparoljeHHbIX MeTasl/IoB.

Pa3zen 1. ob1ias xapakTepuCTHKa POU3BO/ICTBA
LIBETHBIX MeTasu10B. Pa3zen 2. OnvcaHue
TeXHOJIOTUUeCKUX MPOLIeCCOB U METO/I0B,
TpYMeHsIeMbIX TIpY TIPOU3BO/CTBE [JParoLieHHbIX
MeTasioB. Pa3zen. 3. Bo3zeiicTBre Ha OKPY KaroIIyto
cpeny. Paszen 4. OnipesiesieHre HaUTyYIlINX
JIOCTYTIHBIX TexHOorui. Pa3men 5. Haunyurime
JIOCTYIIHbIe TeXHO/I0TUU. Pa3zen 6. OKkoHOMUYecKue
acCreKThl peajn3alii HAaWTyYllIUX JOCTYITHbIX
TexHonoruu. Paszgen 7. IlepcnekTUBHBIE TEXHOIOTMA
TIPOU3BO/ICTBA.

VHdopmatioHHo-
TeXHUUeCKUH
CMIPaBOYHUK 110
HaWIyYLlUM JOCTYITHBIM
texHojiorusm UTC 26-
2022. TIpou3BoOICTBO
YyyryHa, CTa/ld U
(dheppocIiaBoB.

Pa3zzen 1. O61as uHGOpMalys 0 COCTOSIHUU U
Pa3BUTHU TEXHOJIOTHI MPOM3BO/CTBA UYT'yHa, CTa/ld U
deppocmiaBoB. Pa3aen 2. OCHOBHBIE
TeXHOJIOTUUeCKUe MPOLeCChl, IPUMeHsieMble J1s
TIPOM3BO/ICTBA UyTyHa, CTaMu U (heppoCI/IaBoB.
Pazgen 3. Tekylue ypoBHY SMUCCHM 1 TIOTpeOJieHHe
pecypcoB. Pa3znen 4. OnpesesieHre HauTy4dLlInX
JIOCTYIHBIX TexHosorui. Pa3gen 5. Haunyuiive
JIOCTYIIHbIe TeXHO/I0TUU. Pa3zen 6. OKkoHOMUYeCcKue
acrekTtsl peanu3auyu HT. Paznen 7.
[TepcrieKTUBHBIE TEXHOJIOTUM B TIPOM3BO/ICTBE UYTYHA,
cTa/u U (peppocCIiyiaBoB.

VHdopmatioHHo-
TeXHUUeCKUN
CMIPaBOYHUK 110
HaW/IyulInuM JOCTYITHBIM
TexHojiorusMm UTC 3-
2019. ITpou3BoCTBO
Me/In.

Pazgen 1. O6iiast vHbOpMaLMs 0 pacCMaTpUBaeMO
0Tpac/y npoMsbliieHHoCcTy. Pasgen 2. Onvcanue
TeXHOJIOTMUeCKHX MPOLIeCCOB U METO/I0B,
TIpPUMeHsIeMbIX [1PU IPOU3BO/ICTBE Me/IU U ee CIJIaBOB
13 [IepBUYHOI0 ¥ BTOPUUHOIO ChIpbs. Pasgen 3.
Teky1ye ypoBHH SMHUCCHI 1 TIOTpebIeHus peCypCoB.
Paspen 4. Onpefenenve HauIy4yIMX JOCTYITHBIX
TexHoJsiorui. Pasgen 5. Haunyuive ocTynHbIe
TeXHOJIOTUM. Pa3gen 6. DKOHOMHUYECKHe acTleKThl
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TPUMEHEeHHsI HAWTyUllUX JOCTYHBIX TEXHOJIOTUH
Tpu pou3BojCcTBe Meau. Pasnen 7. [lepcrieKTUBHBIE
TexHosnoruu. Paszen 8. IIpousBoACTBeHHBIN
5K0JIOTUYECKUI KOHTPOJIb

HpOI/I3BO,E[CTBO HUKe/Id 1

kobasbTa. U'TC 13- 2020.

[Tpou3BOACTBO CBUHIIA,
L[MHKA U KaJMUsI

6 VHdopmaLoHHo- Pa3zen 1. O6mast nHbopMaLusi 0 peJKOMeTaTbHOM
TeXHUYeCKUi rnpomblIieHHOCTH. Pa3zgen 2. [Tpouecchl
CIIPaBOYHUK 10 TPOM3BO/ICTBA peKUX MeTasuloB. Pa3zen 3.
HawIyuImM AoctynHbiM | CyliecTBYOIIMEe YPOBHU MOTpeb/ieHNs peCypCoB U
texHojiorusm UTC 24- BLIOPOCOB B OKpY»Katollyto cpeay. Pazzen 4.
2020. ITpousBoaCTBO OrnipeziesieHrie HAWTYUIINX JAOCTYIHBIX TEXHOIOTHH.
peaKux U Pa3zesn 5. Hanyuiive fOCTyIIHbIE TEXHOIOTHU.
pesKo3eMeJIbHbIX Paspen 6. IlepcrieKTUBHBIE TEXHOIOTUU
MeTa/l/IOB

7 NTC 12-2019. Pa3zmen 1. MupoBoe COCTOSTHHE HUKe/Tb-KOOA/TbTOBOM

rpoMmsliieHHOCTU. Pa3zesn 2. OCHOBHbIe
TeXHOJIOTHUeCKHe MPoLecchl U 060py10BaHuUe,
NIpUMeHsieMble B HaCTOsIIIlee BpeMsl [IpY NIPOM3BO/CTBE
HUKeJIs1 ¥ KobanbTa B Poccuiickoit Pezepariiu.
Texyimye ypoBHU sMuccuil. Pasgen 3. Onpesienenve
HaWIyYllKX [JOCTYITHBIX TeXHOJOrui. Pa3zaen 4.
Hawunyuive gocrynHsle TexHosoruu. Pasgen 5.
OKOHOMHYeCKHe aCreKThbl IPYMeHeHNUs] HauTy YIlnX
JOCTYIIHBIX TEXHOJIOTUM MPY NIPOM3BO/CTBE HUKEJIS U
KoOasbTa. Pa3zien 6. [TepcrieKTUBHBIE TEXHOIOTUN
TIpY TTPOM3BO/ICTBE HUKEJSI U KobasbTa.

Pazgen 1. O61rjas nHGOpPMaIHs 0 pacCMaTpUBaeMOo
0Tpac/v NpoMbILLIeHHOCTU. Paszen 2. [Ipoueccel
MPOW3BO/ICTBA L[MHKA, CBUHL[Aa U KagMmus Pa3pnen 3.
Cyl1iecTByIOIIMe YPOBHU TIOTPeb/IeHUsI peCypCcoB U
IMHUCCUN B OKpY>Katollyto cpeay. Pa3gen 4.
OnpefieneHre HAWIYYLIUX JOCTYITHBIX TEXHOJIOTUM.
Pazgen 5. Haunyuiive [OCTyIIHbIe TeXHOIOTUH.
Paspgen 6. [lepcrieKTUBHBIE TEXHOJIOTHH.

4.3 IlepeueHb J1aGOpPaTOPHBIX PadoT

Cemectp Ne 7

. Ko/1-Bo akajeMu4ecKHx
Ne HaumeHoBaHue 1a00paTOpHON PadoThI
4acoB
1 Arnomepupyrommumii 06KUT CyIb(PUIHBIX 4
CBHHLIOBBIX KOHLIEHTPAaTOB
OcaxzeHue KpHoJyvTa U3 paCTBOPOB
2 BBIII[e/IAUMBAHUS OTPAbOTaHHOU (yTepOBKH 4
371eKTPOJIM3epOB
3 Merta/sioTepMUyeCcKoe BOCCTaHOBJIEHUE XJIOPUZ0B 4
4 BivsHMe cocTaBa 1JIAKOB HAa TOTEPU METaslJIoB 4

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATUHN

Cemectp Ne 7




Koi-Bo akajeMuueckux

Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKUX) 3aHATHI
4acoB

1 Pacuets! B o6sactu HT/] ipu ripon3BozCTBe 4
AJIFOMUHUS

7 Pacuets! B o6sactu HT/] mpu ripon3BozCTBe 9
YyI'yHa, CTa/Ju U (peppoCI/IaBOB

3 PacueTsl B obsiactit HT /I ipy mpou3BOACTBe Meiv 4

4 PacueTsl B o6sactit HT/] ipy mpou3BoCTBe 9
HUKeJIsl ¥ KoDasbTa

5 PacueTtsl B o6sactit HT/I ipy mpou3Bo/iCTBe 4

CBUHLIA, IJMHKA U KaJMUsI

4.5 CamocrosiTesibHasi padoTa

Cemectp Ne 7

Ko/1-Bo akajeMudecKHx

Ne Bupg CPC
4acoB
1 BhbirnonHeHHe TPeHUPOBOUHBIX U 00yUarOIInX 3
TeCTOB
2 Haricanue pedepara 4
3 OdopmiieHre 0TYETOB TI0 J1TabOPaTOPHBIM U 8
ITPAKTUYECKUM paboTam
4 [ToaroroBka K 3a4éTy 6
5 [ToaroroBka K IpakTUYECKUM 3aHSITHUAM 16
6 [ToAroToBKa rpe3eHTaryi 10
7 Peluienue crieliasibHbIX 3a7a4 8

B xo/ie mpoBezieHYst 3aHSITUI 10 JUCLUTIIMHE UCTIO/b3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTOZbI 00yUeHHs: TDEHHUHT, Pa300p KOHKPEeTHOW CUTYyalun

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00ecrieyeHUs1 JUCHUILTHHBI

5.1 MeToanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI

5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs N0 MPAKTHYECKHUM 3aHATHIM

[TpakTuueckue 3aHATUS TpeAHa3HAUEHbI I/l 3aKperieH!s] HaBbIKOB pellleHHsl TPAaKTUUeCKUX
TeXHOJIOTMUeCKUX 3aZiau TIPU PACCMOTPEHUH HAaW/TYUIINX JOCTYITHBIX TEXHOJIOTHI B 00/1aCcTH
MeTalTyprUi.
3a BpeMmsi, OTBeZIeHHOe Ha IMOATOTOBKY K IMPAaKTUUeCKUM 3aHATHSM, CTY/IeHT JA0/DKeH U3YUUTh
MaTepuas 1o Teme MPakKTUUeCKOro 3aHITUS U TIpe/IBapUTE/IbHO K HEMY TIO/ITOTOBUThCS. [1pu
MO/ITOTOBKE K MPAKTUUECKUM 3aHATHSIM CTyZeHTaM Heo0XoauMo paboTaTh C HCTOUHUKAMH,
yKa3aHHBIMU B CIIMCKe peKOMeH/1yeMol JIUTepaTypbl, UHTEpPHET-peCcypcamH, rpe3eHTalusIMHU.
I1nan 3aHATHI

1.
2.

O3HakoOM/IeHUe C TeOpeTUUYeCKMMH acrieKTaMU TeMbl, BHIHECEHHOM Ha 3aHsTHe.
Pa360p KOHKPeTHBIX IIPUMePOB pellieHUs 3a/jau, 00CyX/jeHHe, BbIsiB/IeHe

TI0JIOYKUTE/TbHBIX U OTPHUIAaTe/TbHBIX aClieKTOB 00Cy K1aeMoli Ipob/ieMbl; peliieHue 3a/jau 1o
BapuaHTaM (T10 CIIMCKY TPYTIIbI).

3.

®opMyMpoOBKa NpeJIoKeHU U peKOMeH1aLii.

ITpu OATOTOBKE K ITPAaKTUUeCKOMY (CEMUHAPCKOMY) 3aHSITUIO C/IeZIYeT B IEPBYIO OUepe/ib
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pPacCcMOTpPeThb BOMPOCHI 10 TeMe 3aHATHS. [Ipy MoroTOBKe K MPAKTUUYECKUM 3aHATHSIM
Heob6x0/1MMo TIpopaboTaTh MUTepaTypy, yka3aHHYIO Mpero/iaBaTeseM, B 00beMe U3ydaeMou
Tembl. CaMOCTOSITe/TbHOE U3yUeHHe Pa3/eioB Kypca IMPOU3BOIUTCS C UCTIONb30BaHUEM
JIUTePATyPHBIX UCTOUHUKOB Y UHTEPHET-PeCyPCOB.

[TprMep MpakTUYeCcKoro 3aHsATHs Ha TeMy: «PacueTsl B 06sactu HT/] ipu ripon3BozicTBe
amroMUHUsA» (TemaTuKa — «[IporM3BO/ICTBO T/IMHO3eMa» )

Kpatkue Teopetrueckue cBeieHUst

['miHO03éM SB/IsIeTC OCHOBHBIM ChIPbEM [I/1S1 3/IEKTPO/IMTUYECKOTO IOTyYeHUs] aTFOMUHUS.
JIOMUHUPYIOLLUMHU SIBJISIFOTCS 11[eJI0UHbIe CIIOCO0bI TIOTyYeHus T/IMHO3éMa, KOTOPbIe B CBOHO
ouepe/ib, MOTYT OBITh pa3/esieHbl Ha THIPOXMMHUUECKHe 1 TepMUUecKre. B rupoxumMudecknx
criocobax OKCH/J| aTFOMUHUS M3BJIEKAlOT B paCTBOP B BU/Ie 111eJIOYHOTO aJIFOMUHATA TMPU
00paboTKe py/ibl PACTBOPOM €/IKOM I1ie/Iou. B Tepmuueckux criocobax OKCH/ aTFOMUHUS
NepeBOJAT B a/IFOMUHAT HaTpus (Kaausi) CrieKaHWeM C COZI0M Y M3BECTHSIKOM, U3BECTHSIK
CBSI3bIBAaeT OKCH/J, KDEMHMUS B IBYXKa/bLIUeBbll CH/IMKAT.

Haubosbiiiee pacripocTpaHeHre U3 rUIpOXUMHAYECKUX CrocoboB momyuus criocob baiiepa, u3
TePMHUUECKHUX - criocob criekanusi. Criocob Baiiepa mpumensieT-

csi 11pH 1iepepaboTKe BLICOKOKaueCTBEeHHBIX OOKCUTOB C HU3KUM COjlepyKaHreM
kpeMHe3éma. Criocob crieKaHusi TPUMeHsIeTCS K Pa3/IMYHbIM BH/IaM BBICOKOKPEMHHCTOTO
aJIFOMHHHEBOI0 ChIPbSI.

3azanue:

Paccuurats BbIXO/ CriéKa Ha 1 T 110/1y4yaeMoro rJiivtHo3ema.

HaHo:

Ha criekaHue nocryrmaer mmxra c/aefyrollero cocrasa, % macc.:

Al203 - 11,3; Na20 - 6,9; SiO2 — 17,3; CaO — 32,4; IIIIII -26,4. PaccunTath CO-

CTaB CIIEKa I10 KOMIIOHeHTaM Y pacxof, ero Ha 1 T ryiimHo3éma. Beixos rimmHo3éma

U3 créka cocrasiseT 88%.

Pemenue:

ITpu criekaHWM BBIXOZ, CIIEKA M3 IIMXTHI MEHbLIIEe Ha BeJIMUMHY [0Tepb IPU NPOKaIUBaHUH.
CrnepoBatesibHO, M3 100 Kr IMXTHI CIIEKA [10/1y4aeTcs

100-26,4=73,6 kr.

[TepecunTaem 310 KOM4eCTBO B % Macc., B3s1B KOiMuecTBO criéka 3a 100%.

[Tonyunm cnepyrommii COCTaB CII€Ka 110 KOMIIOHeHTaMm, % Macc.:

Al203 - 15,3; Na20 - 9,4; SiO2 — 23,5; CaO - 44,0;

W3 100 kr créka npu Beixoge Al203 paBHoM 88% mnonyuurcsi rMHO3éMa

15,3-0,88=13,46 kr

Otser:

Ha 1 T rmuHo3éMa pacxog, criéka COCTaBUT:

P=1x100/15,3x0,88 =7,43 T

PekomMeHiyeMblil rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

O6yuatorumiicst 3HakomMuTcsi ¢ PIT]I, B KOTOpO# yKa3aH repeueHb MPaKTHUeCKUX 3aHSATHA U
peKoMeH/lyeMasi OCHOBHasl U JJOTIO/IHUATe bHAs IMTepaTypa, UHTePHEeT-PeCypPChl.

Kputepun olLieHKY KaueCTBa BbINIOJTHEHHUSI 3a/JaHKs1 Ha NTPAKTUUYECKOM 3aHSTUN

AxTrBHasi paboTa obyuarorierocsi Ha MpakTUYeCKOM 3aHSITUHM (aHAIMU3 M0JTyueHHbIX B
pe3y/ibTaTe pacueToB pe3y/bTaToOB, MPe/JIoyKeHNe MyTeil N3MeHeHHs] UCXOAHBIX JaHHbIX [JIs
JOCTIKeHus! IPaBUIbHOCTH pacyeTa, 6asnaHca U T.IL.).

5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:



ITepex poBeieHMeM J1abOpaTOPHBIX PabOT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JOMYCKAITCs 00yUaroLrecs, MPOC/IyIIaBIIe HHCTPYKTaX MO TeXHUKe 0e30MacHOCTH U C/ieJaB
COOTBETCTBYIOLIYIO 3aMMCh B )XypHase 1o Th B ayuTopuw, npejHa3HaueHHOH /17t IPOBeIeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUIIIAHE.

OO61me ipaBU/a He30MaCHOCTH
[Tepes 3aHATHUSIMU CTY/IEHTY HEOOXOJUMO 3apaHee MO3HAKOMUTBCS C XO/I0M TPOBEZIEHUSI OMbITOB
110 yueOHOMY TIOCOOHI0, OTUET/IMBO YSICHUT T1eJTH U 3a7jau paboThl, 00[yMbIBasi KaXKz0e
Jetictere. [Ipexkzie ueM MPUCTYNUTH K paboTe, HEOOXOMMO U3yUUTh OCHOBHBIE CBOMCTBA
WCII0/Tb3yeMBIX U TT0J/TyYaeMbIX BeIeCTB, UX /IeHiCTBHe Ha OPraHu3M, MpaBuia paboThl C HUMU U
Ha OCHOBE 3TOT0 TIPUHSTEL BCe Mephl /171t Oe30macHoro nposeeHust pabot. [Tpyu Heo6XoAUMOCTH,
00si3aTeIbHO TIPUMeHeHe UHVBUYa/TbHBIX CPe/ICTB 3aIUTHI (T1epYaToK, (hapTyKOB, 3aIlUTHBIX
IIIMTKOB WIW OYKOB, pecripaTtopoB). [IpucTymaiite K Kax/0 paboTe TOIBKO C pa3perieHus
TIperiofiaBaTeJisi. 3arpelaeTcst IPOM3BOIUTD B 1abopaTopyu Kakue ObI TO HA Ob1I0 paboThI, He
CBSI3aHHbBIE HETIOCPECTBEHHO C BBITIOJTHEHWEM TTOJTyUeHHBIX 3aJaHUH.
B nabopaTopuu KaTeropuuecku 3arperaeTcs MUTh BOAY, MPUHUMATh MUY, KypuTthb. Ha
71abopaToOpHOM CTOJIe Heslb3sl fiepyKaTh MOCTOPOHHME IpeAMeThl. PaboTas B mabopaTtopuu
crieiyeT cob0jaTh TUILIMHY, YACTOTY U TIOPSZIOK Ha paboyeM MecTe.
[TopsiI0K BBITIOTHEHUsT pabOThI
3aziaHue Ha BbITIOTHEHHe Tab0paTOPHOM paboThl 00YYArOIUIICS TI0TyYaeT Ha MpebIayIeM
3aHsTUM. [1py MOAroTOBKe K 1abopaTopHOi paboTe obyyaroluiics 00s13aH 03HAKOMUTBHCS C eé
Cofiep)KaHreM, TIOBTOPUTh WA U3YUYUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIMIACS K paboTe,
WCII0JIb3YysI PEKOMEHYEMYIO JIUTEPaTypy, TIOHATD 1ieJTb U 33/1aui pabOThI.
2. K Hauany 3aHsTHIA 10/DKHA OBITh ITOTOTOBJIEH 1a0/I0H OTYeTa To J1abopaTopHOi paboTe, B
KOTOpbIN He00X0IUMO He0OX0IUMbIe PACUETHBIE (HOPMYJIbI, TIOATOTOBUTH TaOIULIBI J1IsT
HabJroIeHn .
3. OTuéT J0/DKeH coziep>KaTh Ha3BaHHWe paboThl, M3/10)KeHHe 1ie/d U 3a7iau paboTkl, KpaTkoe
TeopeTHYeCcKoe BBeZIeHHe, CXeMy YCTaHOBKU M KpaTKOe OMMCaHre MeTOAUKU TIPOBe/ieHusT
paboThI, Tab/IUILY C OTILITHBIMU U PaCUETHBIMH [JaHHBIMU; TPadUKH (TaM, rjie 3To TpedyeTcs),
CIIpaBOYHbBIE /JaHHBIE, BBIBO/BI 110 paboTte. OTUETHI 10 1abopaTopHEIM paboTaM 0hOpPMIISFOTCS B
COOTBETCTBUHM C TPeOOBaHUSMHU METOAMYECKHX YKa3aHHUH IO BBIOJTHEHHUIO 1ab0paTOpPHBIX paboT
u TpeboBarusmMu CTO.027-2021 CUCTEMA MEHE/DKMEHTA KAUECTBA. YuebHo-
MeTo/[uuecKasi JiesTesibHOCTh. OOIre TpeboBaHUs K OpPraHM3alvy U NPOBe/IeHUI0
nabopaTopHbIX paboT» (B pyKOIMCHOM BH/IE)
4. Ha csieiytoiieM 3aHSITUH OTUET TIPeIOCTaBIISIeTCS TIPETIoiaBaTelIio il IPOBepKU. [1pu
3aIyTe OTYETA ITPOBEPSIeTCs] 3HAHKE TeOPeTHUeCKOro MaTeprasia COOTBETCTBYHOLIMX pa3ziesioB
KypCa ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJIHEHUEM PabOThI.
KoHTpo/ibHBIE BOTIPOCHI TIPH 3aliuTe 1ab0paTopHbIX paboTel (Ha mpuMepe paboTbl Ned):
KoHTpoJ/IbHBIE BOMPOCHI

1. OxapakTepur3yiTe OCHOBHbIE COCTaB/ISIOLIME 1II/1aKa.

2. Kak BiusieT coCTaB Iylaka Ha ero CBOMCTBa?

3. Onuumre ¢popMbl IOTEPh METasIOB CO LJIaKaMHu.

4. KakoBbI MPUYMHBI 00pa30BaHUs MEJIKOIUCIIEPCHOM B3BECH IITEHHOBBIX U
MeTa/JIMueCKUX YaCTHL] B LIIaKe?

5. Kakue (hakTopbl BAUSIFOT Ha TIOTEPU METaJIJIOB CO IJIaKOM?
5. B kax/o¥i 1abopaTopHO# paboTe MpuBe/ieH CMCOK PEKOMeHAYeMOU JTTepaTyphbl

5.1.3 MeToauuecKue yKa3aHus //isl 00y4arIuxcs 0 CaMOCTOATe/IbHOM pabore:
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5.1.2.1 Hamnucanue pecdepara

Lenb paboThI

[Tpro6pecTy ONBIT CAaMOCTOSITeTbHOM TBOPYECKOU esATe/TbHOCTH, ITPO/IeMOHCTPUPOBATh
COCOOHOCTh K MCMO/Ib30BaHMIO TBOPUECKOTO MOTeHI[1aa, MOBBICUTh O0IIeKY/IbTYPHBIN
YPOBEHb.

3aganue Ha CPC

Haunnbiin Bug CPC npeanonaraet MHAVMBHUyalbHOE CAMOCTOSITEIbHOE BBITIOJTHEHUE MTUCbMEHHOU
paboTsl (pedepata) 110 TIpe/IOKEHHOM TeMaTHKe C UCITO/Ib30BaHUEM TepeyuHsi PpeKOMeH [y eMbIX
JIUTepaTyphl ¥ UH(POPMAaLMOHHBIX PECYPCOB.

TpeboBanus K popme U CofiepKaHUIO OTUETHBIX MaTepHasioB

B Hauase cemecTpa oOyuaromuiics BBIOMpaeT O/IHY U3 MPe/JI0’KeHHBIX TeM [Jis1 HalTUCaHHS
pedepara. [Tocne caMocTosATeTbHOrO M3y4YeHUs peKOMeH/lyeMOH JIUTepaTyphbl Ha MOcaejHeN
Hezesie ceMecTpa 00yyJaroIuiics J0/KeH TPe/I0CTaBUTh TIPEro/iaBaTe 0 OTYeTHBIN JOKYMEHT
o ganHomy Buly CPC B BUjie pecdepara (TeKCT pedepaTa [jo/bkeH ObITh BhirosiHeH Ha [1K, Ha
nucrax bOesoii 6ymaru ¢popmara A4). [lonyckaetcst cjaua pedepara rpernozaBaTesiio B
3/1IeKTpOHHOM BUjle. O6beM pedepara — 12-15 cTp.

PekomeHzia1y 1o BBINIOJIHEHUIO 3a/JaHUS

OO6yuatoruiicsi py BbINoHeHUH JaHHoro Buja CPC MoyKeT 10/ib30BaThCsl Kak
peKoMeH/lyeMbIMU OCHOBHOM U [J0TI0/IHUTeIbHOM JINTepaTypoil U MH(POPMaLMOHHBIMU
pecypcami, Tak U 1o/j0MpaTh U UCI0JIb30BaTh HOBbIe MH(POPMAL[MOHHBIE UCTOUHUKH TI0
TeMaTHKe pedepaTa (MyOIMKaLuK B HAYUHBIX )KypHanax - «LIBeTHbIe MeTa/ibl», «MeTamtypr»,
«W3BecTus By30B. LIBeTHast MeTannyprusi» U [jp.), B MaTepuaaax Me>KJyHapOJHbIX U
BCEPOCCUNCKUX KOH(epeHL1i, KOHIpecCoB (Harpumep, MaTeprasnbl KoHrpecca «LIBeTHbIe
MeTaJlJibl U MUHepasbl», I'. KpacHOSIpCK).

PekoMeHyeMbIil rpadUK BbITOHEHUs OTiebHbIX 3TarnoB CPC

B Hauane cemecTpa BbllaeTcs 3aJjaH1e Ha HamucaHue pedepara. O6yyaroluiics BbibMpaeT
TeMaTuKy «Hawyuriast #OCTyIHast TEXHOJIOTHs» B TOM 00/1aCTU MeTa/UTyprvu, B KOTOPOU
CrieLiMaM3upyeTcsl U TUIaHUPYeT BBIMOJIHSATh BBIMTYCKHYH0 KBaMU(UKALMOHHYO paboTy.

Kputepuu olieHkM KauecTBa BbInoiHeHUs faHHoro Buja CPC
[TostHOTa pacKpbITHSL TEMBI, TIpejjiaraeMou [l HanmvcaHus pedepaTa; repeueHb UCTO0Ib3yeMbIX
VICTOYHUKOB M YPOBEHb KOMITUISITUBHOCTH 110 TEMAaTUKe; KaUeCTBO O()OPMIIEHHSI.

5.1.2.2 TlogroroBka K 3auety

Lenb

[TpoBepka c()opMHPOBAaHHOCTH KOMITETEHL[MI B MIEpUO/, U3yUYeHUsT JUCLUIIMHBI.
3ananuve Ha CPC.

OO6yuaroruiicst oy4aeT /i/is1 TOArOTOBKY IepeueHb BOMPOCOB K 3a4eTy I0 TeMaTHKe
JUCLIMTIIMHBI C YY4eTOM MPOBepPKU C(hOPMUPOBAHHOCTU KOMIIeTeHLUH.

TpeboBanusi K popme U CofiepKaHUIO OTUETHBIX MaTepHasioB

3aveT NMPOBOAUTCS B BUZE YCTHOTO cOOece/10BaHUs 10 BOTIPOCAM, BBIHECEHHBIM Ha 3ayerT.
PekomMeHiyeMblil rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

[ToaroroBka K 3aueTy OCYILLeCTBI/ISIeTCSI HA 3a4eTHOM HeJierte.

Kputepuu o1ieHKH KaueCTBa BbITIOJTHEHUsI PA0OTHI

3aueT 1o AUCLIMITIMHE - [I0/IHbIe OTBEThI Ha BOIIPOCHI.

5.1.2.3 Peiienvie crierjuasbHbIX 3a/a4

Hens

ITpoBepuTh yCBOEHHE METOIUKH pacyeToB (0asaHCOB, pacxo/ja peareHTOB U T.I1.) Kak
CTIOCOOHOCTH BBITIO/IHATH HE0OX0JUMbIe PAaCUeThI B TTPOL[eCCaX — HAWIYUIIMX AOCTYITHBIX
TeXHOJIOTUU B MeTa/JTypruu.
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3aganue Ha CPC

OO6yuaroruiicsi oc/e MPaKTUYeCKUX 3aHATHHN 110 TeMaTHKe 3a/lad CaMOCTOSITe/IbHO pelllaeT CBOU
BapHWaHT 3a/lauy U CaeT MpernojaBaTe/io B TeYeHHe CeMecTpa Ha MPOBEpKY.

TpeboBanusi K popme U Cofiep>KaHUIO OTUETHBIX MaTepHasioB

3ajiaua permraeTcs Mo OT/IeTbHOCTH, 0(OPMIISETCS KaK OOBIYHBIN TEKCTOBBIM JIOKYMEHT B
PYKONMCHOW Wi KOMITbIOTEPHOU (popMe.

PekoMeHyeMbIil rpadUK BbITOHEeHUs OTAebHbIX 3TarnoB CPC

CaMocTosiTeNTbHO BBIMOTHEHHBIE 3a/1auu (110 OT/e/IbHBIM TeMaM) C/IatoTCsl Ipero/iaBaTesito Ha
TIPOBEPKY T0C/Ie pa3bopa ee TeMbl Ha TIPAaKTUUYECKOM 3aHSTHH.

Kputepuu o1LieHKM KaueCTBa BbITIOJTHEHUsI PA0OTHI

[TpaBUnBHOE pelieHue 3a/auu (CxoxaeHue OanaHca U T.11.).

5.1.2.4 BeinosHeHWe TPEHUPOBOYHBIX ¥ 00YYaIOIUX TECTOB

Llenbto NOATOTOBKY K TeKyllleMy KOHTPOJIFO 3HaHWH (TeCTUPOBaHMIO) SIB/ISIETCS 3aKperieHue
3HaHUM 10 pa3zenaMm «VHGOpMalMOHHO-TeXHUUECKUI CIIPABOYHKMK 0 HaW/Ty UMM JOCTYITHBIM
texHonorusam MTC 11-2022. ITpor3BoJCTBO aatOMUHUS», «IHPOPMaLMOHHO-TeXHUYECKUM
CIIPAaBOYHUKU T10 HAWIYYLIUM JOCTYIHBIM TexHojorusam UTC 14-2022. TIpousBofcTBO
JlparoLieHHbIX MEeTaJl/IOB».

[171s1 TeKy111ero KOHTPOJ/ISt 3HAHUM 00YUarOIMXCS 10 IaHHOM AVCLUTIJIHE TIPelyCMOTPEeH TecT.
Ipu moAroToBKe K TecTy obydarolemMycsi Heo0xouMo npopaboTaTk TeopeTHUeCKrii MaTepyat
JVCLIUIIVHBL.

3aganue Ha CPC

[Ipu MoAroToBKe K TeCTUPOBAHUIO CAMOCTOSTEIBHO U3YUNUTh TEOPETUUeCKUH MaTeprall C
MOMOLLbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U MH(OPMAaLIMOHHBIX PeCypCoB U
IIPOYMUTATh KOHCIIEKT JIEKLJMOHHOI'O MaTepHaria.

PekoMeH/ia11 10 BBITIOJIHEHUIO 3a/JaHUM

[17151 yCTIenHoro BBITIO/THEHHSI TeCTUPOBaHUs 00yUaroieMycsi PEKOMEH/YeTCsI BOCTIO/Ib30BaThCS
KOHCIIEKTOM JIEKLIMM M 3aKPENUTh TeOpeTUYeCKre CBeJleHUs1 U3yueHreM JI0TM0/IHUTeIbHON
JINTepaTyphl.

PekomMeHiyeMblil rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

[ToAroTroBKa K TeCTUPOBaHUIO IIPOBOAUTCS MTOC/Ie OCBOEHUS MaTepurasa paszesna, sl KOTOPOro
rpeJlyCMOTpPEH TecT.

5.1.2.5 IloAroroBka K MpakTUYeCKUM 3aHATUAM

Lenb

dopmMHUpOBaHUe B X0/le 3aHATHUM KOMIIETEHLIUI, pa3BUTHe HaBLIKOB METa/lITypruyecKux
pacueTos.

3aganue Ha CPC

V3yunTh OCHOBHYIO Y IOIIOJIHUTE/IbHYHO JINTEPATypPy MO TeMe MpeZCTOsIero npakTuyeckoro
3aHATHS.

PekomMeHzia11 K BBITIOJIHEHUIO 3a[jaHUS

[Ipu noAroToBKe K NpakTUYeCKOMY (CEeMUHApCKOMY) 3aHSITHIO C/ie/lyeT B [IepBYI0 Ouepeb
paccMOTpeTh BONPOCHI IO TeMe 3aHATHSA. I1py moAroToBKe K NpakTU4eCKUM 3aHATUSIM
Heo6x0/1MMo TIpopaboTaTh MUTepaTypy, yka3aHHYIO Mpero/iaBaTeseM, B o0beMe U3ydaeMou
Tembl. CaMOCTOsITe/IbHOE U3y4UeHre pa3/ie/ioB Kypca POU3BOAUTCS C UCTIOIb30BaHUEM
JIUTepaTypPHbIX UCTOYHUKOB U UHTEPHET-peCypCoB.

PekoMeHyeMbIil rpadUK BbITOHEHUs OTAebHbIX 3TarnoB CPC

Ob6yuatornuiicsi 3Hakomutcsi ¢ PITI, B KOTOpPO#1 yKa3aH repeueHb MPaKTUUeCKUX 3aHSATUN U
peKoMeH/lyemasi OCHOBHasl U [JOTIO/IHATe IbHAs JIMTepaTrypa.

Kputepuu o1LieHKH KayeCTBa BbITIOJTHEHUsI PA0OTHI

AxTrBHasi paboTta 00yuaromerocst Ha MPaKTHUeCKOM 3aHSATHU (aHa/IN3 TIOTyUeHHBIX B
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pe3y/bTaTe pacCyeToB pe3yJ/IbTaTOB, MPeI0’KeHHe MyTel U3MeHeHUs] UCXOJHbIX JaHHBIX JJ1s
JIOCTVDKeHUsI PaBU/IbHOCTH pacueTa, 6asaHca  T.11.).

5.1.2.6 TlogroroBka npe3eHTaluu ( C mpejcTaBaeHUeM J0KIaia)

ITo pa3penam pucuurivabl «ATC 11-2022. TTpousBoacTBo anmtoMunus», «ATC 24-2020.
[Ipou3BoACTBO peAKUX U peKo3eMebHbIX MeTa/ioB», «TC 12-2019. ITpousBoaCcTBO HUKeIS
1 KobasbTar, «MTC 13-2020. ITpor3BoACTBO CBUHIIA, [TUHKA U KaIMUsI 00yJaroIecs TOTOBSIT
TIpe3eHTAaIHIO 110 BEIOpAHHOM TeMe (Z0IyCKaeTCs MOAr0TOBKA 1 Tipe3eHTaliu IBYyMSI-TPeMsI
00yyYaromyuMucs).

[IpumepHasi TeMaTHKa [i/151 Ipe3eHTaLun:

HT/] npu npousBoACTBe r/IMHO3eMa.

HT/I npu uThe U3zeui U3 altOMUHNSA.

«9x0Coepbepr».

Bo3pelicTBue Ha OKpy»KaroL[yt0 Cpe/ly TIPU MPOM3BO/ICTBE [IparoLeHHbIX MeTaslIoB.
OO6pailijeHKe C 0TX0/laMU, MOTYTPOAYKTaMU U 000POTHBIMU MaTepyuaaaMu Tpu
MPOU3BO/CTBE AParoLieHHbIX MeTaslIOB.

6. HAT B MeTa/ulypruu peJKrx U peIKo3eMe/IbHbIX MeTasl/I0B

ik

5.1.2.7 OdopmsieHHe O0TYETOB TI0 TabOpaTOpHBIM paboTam

Otuer odopmisieTcs AJisi KaKAou 1abopaTtopHoit paboTel. OTUET O/KEH CoiepKaTh Ha3BaHHUe
paboThI, M3/I0XKeHHe 1ie/1 1 3afiau paboThl, KpaTKOe TeopeTHUYecKoe BBe/leHHe, CXeMy YCTaHOBKHU
Y KpaTKOe OTMCaHue MeTOJVKH TPoBeJieHNs1 paboThl, TaO/IUITY C ONBITHBIMUA M PACUETHBIMH
JAHHbIMU; TpaduKy (Tam, r/e 3To TpedyeTcsi), CTipaBOUHbBIe laHHbIe, BHIBO/IBI TT0 paboTe.
OTuéThl M0 JJabopaTOpHBIM paboTam OOPMIISIOTCS B COOTBETCTBUM C TPeOOBAHUSAMU
MeTOAMUECKMX YKa3aHUM 110 BBITO/HEHUIO TabopaTopHbiX paboT u TpeboBanusimu CTO. 027-
2021 CUCTEMA MEHEDKMEHTA KAUYECTBA. YuebHo-MeToAMYeCKast eITe/TbHOCTb.
OO61me TpeboBaHUs K OpraHU3alvy U MPoBe/ieHHI0 1abopaToOpHBIX paboT» (B pyKOITMCHOM
BU/JIE)

6 @DoHJ OLEHOUHBIX CPEACTB /AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBeJeHHUs
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITHHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeieHUs TeKyLero KOHTPOoJIs
6.1.1 cemectp 7 | Pepepar
Omnucanue npoueypsl.

[laHHBI BUJ, CaMOCTOSITeTbHOM paboThI Mpe/rosiaraeT WHAUBUYaTbHOe CaMOCTOSITeTbHOe
BBITIOJTHEHHE MTUCbMEeHHOU paboTsl (pedepaTa) 1o rpejsioyKeHHOW TeMaTHUKe C UCTI0/Ib30BaHHeM
repeuHsi peKOMeH/lyeMbIX JIUTepaTypbl 1 MHPOPMAL[MOHHBIX PECYPCOB (KakK pe3yJ/bTaT
npopabOTKY pa3zesnioB JUCLMIUIMHBI). B Havae cemecTpa 00yJaroluiicsi BHIOMPaeT OfHY U3
TNpe//I0)KeHHBIX TeM /I HarvcaHus pedepara (CoriacHO NOpsiAKOBOMY HOMEDY B CITMCKe
rpynnsl). [Tocie caMoCTOSITENILHOTO U3yUeHUsI PeKOMeH/lyeMOM INTepaTypbl Ha Moc/IeHeln
HeJlesie ceMecTpa CTYZeHT JJ0/DKeH NpeloCTaBUTh MPernojaBaTeIt0 OTYeTHBIN JOKYMEHT 110
JAHHOMY BH/Iy CaMOCTOSITe/TbHOW paboThI B Bujie pedepara (TeKCT pedepaTa AODKeH ObITh
BBITIOJTHEH ¢ rtomoiieio 1K, Ha yiicTax 6esmont 6ymaru dopmata A4, opopmiieHre — COrIacHO
CTO0.005-2020). JomnyckaeTcs caaua pedepaTa mperio/jaBaTesto B 3/IeKTPOHHOM BU/Ie.
Boripocs! A1 KOHTPOJIS:

[TpumepHasi TemaTuKa peceparTos:

1. OCHOBHBIE 3KOJI0TUyYeckue rpob/iemMbl MeTasTyprudeckoil 0Tpaciu

2. OcHosHble 3azaun bropo HT/]

3. Otanbl BHegpeHus HAT
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4. CripaBOouHBbIe JJOKyMEHTBI 10 HAaW/Ty UM JOCTYIHbIM TexHosnorusm (Reference
Documents on Best Available Techniques).

5. CnpaBounuvk o HIT: Ferrous Metal Processing Industry (12.2001) - O6paboTka uépHbIX
MeTaslsioB

6. CnpaBounuk o H/T: Iron and Steel Production (12.2001) - ITpou3BojCTBO UyryHa u
cTasnm;

7. CrnipaBounuk 1o HAT: Non-Ferrous Metal Industries (12.2001) - [Tpor3B0o/iCTBO LIBETHBIX
MeTaslsioB

8. CnpaBounuk o H/IT: Smitheries and Foundries Industry (05.2005) - Ky3HeuHoe u
JIMTEHOe IPOM3BO/CTBO

9. CnpaBounuk o H/IT: Surface Treatment of Metals and Plastics (08.2006) - O6paboTka
TIOBEPXHOCTH MeTaslJIOB U T/IaCTMAacC

10.  CnpaBounuk no H/IT: Management of Tailings and Waste-Rock in Mining Activities
(01.2009) - ObparieHue ¢ «XBOCTaMW» U OTPabOTAHHOM IMOPOIOi B TOPHO-PYAHOM
TIPOM3BO/ICTBE

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo /1Jisl HanrcaHus pedepara; epeueHb UCTO0b3yeMbIX
HCTOYHUKOB ¥ YPOBEHb KOMITUISTUBHOCTH 110 TeMaTUKe; KaueCTBO O OpPMIIeHHSI.

6.1.2 cemectp 7 | Joknaj
Omnucanue npoueypsl.

OOyuarommumiics fesaeT A0K/Iaz 10 pe3eHTal[uu (He 6osee 5 MuH., 7-10 ciaiioB),
MOArOTOBIEHHOU B pefiakTope Power Point o Tematuke pa3gena. [lonyckaeTcsi moAroToBka 1
TIpe3eHTalVy U JOK/Iajia JByMsI-TpeMsi 00yUaroI{uMUCS.

Bomnpocs! fj1s1 KOHTPOIS:

[TprmepHasi TeMaTUKa Mpe3eHTaLuM MpUBeeHa B 1. 5.1.2.6.

KpuTtepun oueHuBaHus.

[TosHOTa pacKphITHsL BOMPOCA, KauecTBO Npe3eHTalyy (odopmiieHre, MHPOPMaTUBHOCTB),
OTBeTbI Ha BOIIPOCHI ayAUTOPUH TIPU JJOK/IaJie.

6.1.3 cemectp 7 | Tect
Omnucanue npoueaypsl.

Temsl (pa3zensbi):

No5 «VIHpOpMaIMOHHO-TeXHUUECKUW CITPABOYHMK T10 HAWTYYILLIKMM JOCTYITHBIM TEXHOJIOTHSIM
NTC 11-2022. IIpou3BOACTBO a/TFOMUHUSA»

Ne7 «VIHpOpPMaLMOHHO-TEXHUUECKUW CITPABOYHUKY 110 HAWTYYLLKM JOCTYITHBIM TEXHOJIOTHSIM
NTC 14-2022. TIpor3BOACTBO JparoLjeHHbIX MeTaslIoB.»

OnvcaHue ripoLieiypbl:

[Ipy moAroToBKe K TECTUPOBAHUIO CAMOCTOSITE/TbHO U3YyUNUTh TeOPeTUUeCKU MaTepual C
MOMOLLbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U NMH(OPMALIMOHHBIX PeCypCoB U
MPOUYMTATh KOHCIIEKT JIEKLJMOHHOT0 MaTepuraJsia, pe3eHTaluu.

KpuTepuu onieHUBaHM.

[TpaBU/ILHOCTEL OTBETOB Ha BOIPOCKI TecTa — 6osee 50%.
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6.1.4 cemectp 7 | Pemenue 3agau
OnucaHue npoueaypsbl.

Mo fmaHHOM TeMaTHKe pa3/esioB AUCLUILIMHEI 00yJaroIMMCs 1mocjie pa3bopa mpruMepa pereHust
3a/lauM Ha MPaKTHUeCKOM 3aHSTHU BbIJAeTCs MHAUBU/IyaIbHOU 3a/laHue (COrIacHO BapHaHTY 110
CMMCKY B TPYTIIE) [/isi CAMOCTOSITE/TBHOTO BBITTOJTHEHUS 3aJaHUSI.

B koHIje cemecTpa 0Oyuaromuiics ciaeT IpernozaBaTesTio BBITIOJIHEHHOe 3a/laHHe.

Kpurepumu onjeHuBanus.

[IpaBU/IBHOCTS pellleHys 3a/jauu

6.1.5 cemectp 7 | OTuet no s1abopaTopHoii padoTe
OnucaHue npoueaypsbl.

[Tepen mipoBefieHHEM J1TabOPATOPHLIX PaboT Bce oOyuUaroIuecs 06si3aHbl 03HAKOMUThBCSI C
TIpaBW/IaMU OXPaHbI TPY/la ¥ CTPOTO MX BBIMO/HATD. K BHITO/IHEHHIO 1ab0paTOPHBIX pPaboT
JIOTTyCKaroTCsl 00yuaroIyecs, MpoCIyIiaBIirie HHCTPYKTaX 110 TeXHUKe 0e30T1acHOCTH U C/iefiaB
COOTBETCTBYIOLIYIO 3aMCh B )XypHase 1o Th B ayguTopu, npejHa3HaueHHOH /it IPOBeJeHusT
71ab0paTOpHLIX PaboT M0 AaHHOM AUCIUTUIAHE.

1. 3agaHue Ha BbITIO/THEHME 1TabopaTOpHOI paboThI 00YUAIOIIUIACS TT0/TyYaeT Ha MpeJbiAyIeM
3aHATHU. [Ipy TOATOTOBKE K TabopaTopHOi paboTe o0yuaroluiics 00si3aH 03HAKOMUThCS C eé
cofiep)KaHyeM, TIOBTOPUTh WA U3YUUTh TEOPETUUeCKUI MaTepuasl, OTHOCSIIMIACS K paboTe,
WCTIO/b3Ysl PEKOMEeH/IyeMYI0 JINTepaTypy, MOHSTH 1ieJib U 3a/jauid PabOThL

2. K Hauany 3aHsATHIA 0/DKHA OBITh MTOTOTOBJIEH I1a0J/IOH OTYeTa To 1abopaTopHOi paboTe, B
KOTODbIM He0OX0ANMO HeoOX0oANMbIe pacuéTHble (HOPMYJIbl, IOATOTOBUTD TabULIbI JIIsT
Ha0JII0IeHUH.

3. Otuer odopmisieTcs AJist Kaxkaoi abopaTopHoit paboTel. OTUET HO/KEH COJepKaTh
Ha3BaHHe paboThkI, U3/10)KeHHe Lie/Td U 3aay paboThl, KpaTKOe TeopeTHuecKoe BBeJjeHe, CXeMy
yCTaHOBKM M KPaTKOe OTMKMCaHKe MeTOJUKH MPOoBejeHHst paboThl, Tab/MLly C ONBITHBIMU U
PacUETHBIMU IaHHBIMU; TPadUKu (Tam, TAe 3TO TpebyeTcsi), ClipaBOYHbIe JaHHbIE, BHIBOJBI 110
paboTte. OTYETHI 10 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
MeTO/IUUeCKUX YKa3aHWH 110 BBITIOIHEHUIO TabopaTopHbIX paboT u TpeboBanusmu CTO «027-
2021 CUCTEMA MEHE/IJ)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTbHOCTb.
OO6r1e TpebOBaHUS K OpraHU3aIuy U MPOBeJeHUI0 1ab0paTOPHBIX paboT» (B pyKOITUCHOM
BU/IE)

4.Ha cnepayroriem 3aHITUN OTYET MTPeJOCTaBISIeTCs MIPeroaBaTesito /st poBepku. [1pu 3ammre
OTYéTa MPOBepsIeTCs 3HaHHe TeOPeTUYeCKOro MaTeprasia COOTBETCTBYIOIIMX pa3zie/ioB Kypca U
BOIIPOCOB METO/JVKH, CBSI3aHHOM C BBITIOJTHEHHUEM PabOTHI.

KpuTtepun oneHUBaHus.

[TpaBunbHOCTHL 0)OpMIIEHUST OTYETOB Y MIOJTHOTA OTBETOB Ha BOTIPOCHI 0 KOHTPOJIbHBIM
BOMPOCaM

6.2 O1jeHOYHBbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWHUKATOPOB /[IOCTH)KEHHUA
KOMIIeTeHI|UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

NuaukaTop AOCTIHKeHUs CpeacTBa
Kpurepumu onjeHuBaHus
KOMIIeTeHI| MU (MmeToaBI)
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OLleHHBAHMSA

MPOMEeXYTOYHOM
aTTecTanuu
[TKC-5.1 JeMoHCTpUpYyeT 3HaHWS O Hawlyylux | TecTupoBaHue
JIOCTYTTHBIX TeXHOJIOTUSIX
MeTaJlTypruueckoro TIPOU3BO/ICTBA,
pa3paboTaHHbIX C yueToM

9KOJIOTUUECKHX TpeOOBaHUM

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 7, TunoBble oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLMIIUHE

6.2.2.1.1 Onucanue npoueaypol

3aueT 1Mo AUCIUTUIMHE TIPOBO/IUTCS B BU/JIe: 1 UacCTh - TECTUPOBAaHUE; 2 YaCTh — 10 BOMPOCaM K
3aueTy - pa300p KOHKpPeTHOU cuTyaiuu (rpobsiema (3K00ro-TexHomorudeckas, oaydeHust
KaueCTBeHHOW TTPOAYKIIUU U T.1.) B KOHKPETHOM MeTa/l/TypruueckoM Ipoliecce, mpejiosKeHre
Hawlyullledl JOCTYITHON TeXHOJIOTHY /ISl ee PellleHus] WK CHY)KeHHsl HeraTUBHOTO BO3/IeMCTBUS

Ha OKPY’KaroIIYI0 Cpefy).

IIpumMep 3agaHud:

IIpumep TecTa:

1.Hatitu obsacts (MaTepuas), B KOTOPOW He TIPUMEHSIOTCsT baliepoBCKuye KpacHbIe IIaMbl:
a) ITpour3Bo/ICTBO KpacokK

6) Crekso

B) Kepamuueckasi MTKa

r) Kepamuueckue KIMHKepHbIe MaTepUallbl

2. CooTHecTH Ha3BaHue U (pOpMyJly aTFOMUHHUKCOep Kalliero MrHepara:

1. T'nb6cut a) Na3AIF6

2. KopyHy 6) Ca0.AI1203.2Si02

3. Bepunin B) Al(OH)3

4. Kpuommt r) 2Be0.Al1203.6Si02
m) Al203

3. Ipu nepepaboTKe HeheTMHOBOTO ChIPbsSI HAWTH MTPAaBUIBHOE OTHOIIIEHHE UCXOAHBIX U
KOHEUHBIX MPO/IyKTOB:

a) 4,1 T HepeIMHOBOT'O KOHIIeHTpara + 6,5 T u3BecTHsIKa = 6,2 T crieka

0) 4,1 T HecbenMHOBOTO KOHIIEHTpaTa + 6,5 T n3BectHsKa = 10,6 T crieka

B) 4,1 T HedenmMHOBOTO KOHIjeHTpaTa + 20,5 T U3BeCTHsIKa = 6,2 T crieka

4.HaiiT HeTOYHOCTb CpeJ Mpe/JiaraeMbix MmyTeil cCHkeHust pacxoga Al203 (u3 UTC 11-
2022):

a) CHW)KeHHe T0Tepb MPU TPaHCTIOPTUPOBKe

0) CHWKeHMe TIOTepPb TIPH 3aTrPy3Ke B 37IEKTPOJTU3EPhI

B) CHIDKEeHHe /10 ONTUMAaJIbHbIX 3HaueHuM pabouero Harps>keHUsi Ha BaHHe

5. HaiiTi HeTOUHOCTb Cpe/iv TIpe/j/laraeMbIX MyTel CHUWKeHus1 pacxoga ¢ropuzaos (u3 UTC 11-
2022):
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a) TIOBbIIlIEHME KaueCcTBa ChIPbsi
0) MOHMWKeHUe TeMIiepaTyphl 37IeKTPOJIUTA
B) CHIDKEHHME /10 ONITUMa/IbHBIX 3HaUeHUI paboyero HarpspKeHUs! Ha BaHHe

6. Beibpats pervon Poccuu, nMeronuii MUHHMMasTbHbIE 3ariachl 30J10Ta:
A) KpacHosipckuii Kpat

b) KapaBaeBo-Yepkecckasi Pecrry6ivka

B) UpkyTtckas o6actb

7. BoiOpaTh peareHT, He UCIOJIb3YHOLLUICS 1pU addrHa)Ke AparolieHHbIX MeTaslIoB U,
C/iefloBaTe/IbHO, He OKa3bIBAOLLIMK HeraTUBHOE BO3/|eMCTBHE Ha OKPY>KaKOLIYH0 cpelly (COracHO
UTC):

A) yKCyCHasi KUCJIOTa

b) KoHLleHTprpOBaHHas a30THas KMC/I0Ta

B) KoHIIeHTprpOBaHHasi CoJisiHasi KUCI0Ta

8. Haiitu npaBuibHY0 (ppa3y Mpu ONnrMcaHUM TEXHOJOTMUeCKOro rnporecca apduHaka
JIparoLjeHHbIX MeTaJIJIOB:

A) mepepaboTKa 30/I0TOCO/IEP>KalLeTo ChIPhSi MOKET BK/IIOUATh THAPOMETA/TyPruuecKre CTafuu
PaCTBOpPEHUSI TUTaTYPHBIX CTJIABOB B YKCYCHOM KUCTIOTe

B) nmepepaboTKa 30/10TOCO/IepIKALIero ChIPbsi MOXKeT BK/TFOUATh TMJPOMeTa/UTyprudecKre CTafuu
PacTBOpPEHUsI TUraTyPHBIX CIJIAaBOB B 1JapCKOM BOJKe

B) nepepaboTka 30/10TOCO/I€PIKALIEr0 ChIPbsi MOXKET BK/TFOUATh TMPOMEeTa/UTypruyecKre CTaJuu
pacTBOpPEeHUsI IMTaTyPHBIX CTJIaBOB B BOJIb()PAMOBOM KUC/IOTE

9. Kakoii cpeiHyii yZie/ibHbIM pacxXo/, 3/1eKTPO3HePryy Mpu MPOX3BO/ICTBE IparolieHHbIX
MeTaJslJIoB, KBT/KT:
A) 7100 b) 0,071 B)7,1

10. BriOpaTh peareHT, He UCIOJIb3YIOMIMICS MPpU addrHa)Ke AparolieHHbIX MeTasl/IoB U,
C/leloBaTe/IbHO, He OKa3bIBAOLLIMK HeraTUBHOE BO3/|eMCTBHE Ha OKPY>KakLYH0 cpelly (COracHO
UTC):

A) TMMOHHasi KUC/IOTa

b) KoHLleHTprpOBaHHas a30THAs KMC/I0Ta

B) KOHLleHTpUpOBaHHas COJIsIHast KUCI0Ta

[IpumepHbIii TepeyeHb BOIIPOCOB K 3a4eTy:

1. IToHsTHE «HaW/y4llasl JOCTYITHAsE TEXHOJIOTUS», TIPUBECTH IIPUMepbI

2. OcHoBHble 337auu 6ropo HT/I, Ha3BaTh sTans! BHeApeHus HT/I.

3. Pa360p KOHKPeTHOW CUTYyallui: OCHOBHbIE SKOJIOTHYecKUe TIpob/ieMbl IPU MPOK3BO/ICTBE
IJIMHO3€eMa.

4. Pa360p KOHKPEeTHOU CUTYyallMi: OCHOBHbIE SKOJI0rn4YecKue Ipob/ieMbl pU MPOK3BO/ICTBE
NIePBUYHOIO a/IFOMUHUS.

5. Pa3bop KOHKpeTHOM CUTyallMy: OCHOBHBIE 9KOJIOTHUeCKre Mpo0ieMbl TTPU TTPOU3BO/CTBE
000OKEHHBIX aHO/IOB.

6. Pa360p KOHKPeTHOM CUTYyal|uy: OCHOBHbIE 3KOJIOTHYeCKre TIpob/eMbl TIPY TIPOU3BO/ICTBE
aHO/IHOW MacChl.

7. Pa3bop KOHKPeTHOM CUTyalliK: OCHOBHBIE 9K0JIOTHUeCKre TPo0ieMbl IpU TUTeHHOM
TIPOM3BO/CTBeE.

8. Pa360p KOHKPeTHOM CUTYyallui: OCHOBHbIE 3KOJIOTHYeCKre TIpobieMbl TIPY TIPOU3BO/ICTBE
[ parorieHHbIX MeTaslIoB.
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9. Pa360p KOHKPETHOM CUTyali: OCHOBHBIE SKOIOTHUeCKHe TTPO0IeMbl TIpY TTPOM3BO/CTBE

Meu

10. Pa360p KOHKPETHOU CUTyalL[iH: OCHOBHBIE SKOJIOTHUECKHe TIPO0JIeMbl TIPY IIPOM3BO/CTBE

YyyryHa, CTajid ¥ (eppOoCIiIaBOoB._

6.2.2.1.2 Kputepuu oLieHUBaHMSA

3auTeHo

He 3auTteno

CriocobeH Ha OCHOBe 3HAHHUI O HaW/Ty4IINX
JOCTYTHBIX TeXHOJIOTUSIX TIpeZ/iaraTh MyTU
yJIyUIlIeHHs] MeTO/IOB TIOTyUeHHs] MeTaJlioB
(criaBoB) € yueTom TpeboBaHMA
TEXHOJIOTH, OXPaHbI OKPY’Karoliedl cpefibl U
HarpaBJIeHHBIX Ha JJOCTWKeHHe BHICOKUX

He criocobeH Ha OCHOBe 3HaHHI O
HaWIyYILUX JJOCTYITHBIX TEXHOJOTUSIX
Tipe/ijlarath IyTH yJIyUllleHUs] METO/IOB
TO/TyYeHUs1 MeTa//IOB (CIJIaBOB) C YUETOM
TpeGOBaHUI TEXHOJIOTHUH, OXPAHBI
OKpY>Karolllel cpe/ibl U HarpaB/ieHHBIX Ha

TeXHHUKO-3KOHOMHUYECKHX ITOKa3aTeiei JOCTH)XXeHHEe BBICOKHMX TeXHUKO-

SKOHOMMHUECKHUX TT0Ka3aTesei

7 OcHOBHas y4yeOHas MTepaTrypa

1. TIporjecch! 1 anmapaThbl [IBETHOW MeTa/UTypru : yue0. /71s1 By30B 110 HaIlpaB/IeHHIO
"MeTannyprus' u crieliyaabHocTH "MeTanmntyprus 1. MetasioB" / IToa pef. C. C. HaboitueHKo,
1997. - 655.

2. CipaBOYHUMK MeTaJl/lypra 110 LiBeTHbIM MeTaslsiaM. IIpor3BozactBo amomMunus / A. A.
Koctiokos [u ap.], 1971. - 560.

3. Bocko6oiiHnkoB B. I'. O6mast MeTayutyprus : yue0. [/ By30B 110 HallpaB/IeHUIO
"Metannyprus" / B. I'. BockoboitHukos, B. A. Kyzapun, A. M. fkyies, 2005. - 764.

8 JonmotHUTe/IbHAs yueOHas IMTepaTypa U CipaBoOYHast

1. KoMmruiekcHOe yCcTOMUMBOe yIipaB/ieHHe 0TX0j4aMU. MeTanypryuyeckast IpOMBIILIEHHOCTS :
yuebOHOe mocobue 1yist By30B 110 HarpasieHUsiM 05.03.06 — «DKosiorust ¥ MpUpOZ0Noib30BaHye"
[v ap.] / H. B. HemuunoBa [u ap.], 2016. - 493.

2. Macnenunkuii Y. H. Metamtyprusi 6;1aropoHbix MeTa/ioB : yuebnuk / V. H. MacineHunkui,
JI. B. Uyraes, 1972. - 367.

3. Kotnsip. Metannyprusi 6;aropoHbix MeTaioB [TekcT] : yueOHUK /17151 By30B 110
HarpasJ/IeHUI0 MOAr0T. JUIJIOMUP. crieLjuannuctoB "Metamtyprus” : B 2 kH. KH. 1, 2005. - 431.

4. Kotnsip. Metannyprus 61aropoiHeix MetasuioB [Tekcr] : yueOHUK /71t BY30B 110
Harpap/eHUIO0 MOAr0T. AUTJIOMUP. cieluaancToB "Metamnyprus” : B 2 KH. KH. 2, 2005. - 391.

5. bnaropopneie metasuibl : cripaBovyHuK / [Tox pen. E. M. Casuukoro, 1984. - 592.

6. Oiikc I'. H. TTpousBozctBo ctamu: (Pacuets) : yueb. mocobue / I'. H. Oiike, X. M. Uodde;
Pen. I'. H. Otikc, 1975. - 480.

7. Kypc nekuuii no aucuyriivHe "Hawyudiive 10CTYIHbIe TEXHOJIOTUU /3e/ieHble TexHoaoruun/" /
WpkyT. Hall. uccaes. TexH. YH-T, IH-T Hefiporiosib3oBaHusi, Kad. npoM. skosioruu u
0e30macHOCTH Xu3HeaesaTeabHocTH, 2015. - 40.
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8. CnipaBouHUK MeTasutypra. IIpousBoACTBO alFOMUHUA U CIUIaBOB Ha ero ocHose / 11.C.
I'punbepr [u ap.], 2005. - 691.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/

11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, WH(OpPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK mnoctraBka 08_2007

2. Microsoft Office 2003 VLK (moctaBku 2007 u 2008)

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHHe JUCIHIUIHHBI

1. ITpoektop "Epson EB-518"

2. Muxkpockorn "Axio Lab.A1"mMarepuanoB-uii OMHOKYJISIPHBIN /17151 1a0-bIX UCCIIE.
3. X¥iMUUeCKue peakKTUBBI, TeXHOJIOTMYeCKre MaTepHrabl.

4. MydenbHas rieus DKIIC 10 (1100*C, 101,MaTepuan Kamepbi-BosiokHo MKPB)

5. Metuasika BepxHernpuBogHasi RW
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