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Pabouass mporpamma cocranena wa ocmoe GI'OC BO - CHELHAIUTET IO
cnennanbrocth 21.05.04 Foproe eno (npukas Muno6prayku Poccmu ot 12.08.2020 r. No 987)

PaGouast mporpamma pacemotpena n o106pena Ha 3aceranmm kadenapor [eosioruu,

MApKIIEHIEPCKOTO Jiena W 060raeH st ITOE3HBIX HCKOMAeMbIX
27.02.2025, nporoxon Ne 4 /?/g‘
3aB. kadeapoit W.A. T'puin

Pabouas nporpamma ono6pena meroaudeckoit komuccueii WL JuT
07.02.2025 r. mportokos Ne 4 SR i
lpencenateny = 7~ N.A. TerTanes

PaGoyast nporpamma cocrasnena:
AoueHT kapeapsl kKadeapsr 'MJnOITH, kan. TexH. HayK

g' % E. 10. Jleroms

U_/

Penensenr:
senynmit cneunamict OO0 «YpalXuMCEPBHC»Y , KaHJ. TEXH. HayK
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHHsS] AUCUUIUIMHBL «DJIOTAMOHHBIA METOJ OOOTAIICHUS» SBISIOTCS
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadyecTB, a Takke (opMupoBaHue MpodheccHOoHaTbHBIX
KoMIieTeHIui B cooTBeTcTBUU ¢ TpeboBanussMu PI'OC BO mno cnienmanbroctr 21.05.04 I'opHoe
Jelio.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Juctunnuna @OnoTanuoHHBIA METOJ OOOramieHus: BXOAUT B 00s3aTENbHYIO 4YacTb
y4eOHOro 1mjiaHa 00pa3oBaTeIbHONU MPOrPaMMBI.

Jns  wu3ydyeHWs  AMCUMIUIMHBI ~ HEOOXOIuUMBI  3HaHUS  (YMEHHUS,  BIaJeHUs),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

Xumus

duznyeckas XUMHUS

Xumus GproTopeareHTOB

Ou3nYecKue METOAbl U3yUEHUS MOJIE3HBIX HCKOMAEMBbIX

3uanus (yMEHUs, BIaJICHUs), TOJNyYeHHbIE TPU U3YYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUCHHUS] TUCIUTUINH/TIPAKTUK:

TexHonorust o6oramieHus MoJE3HbIX UCKOMAeMbIX

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

[TpousBoaCTBEHHAS - IPEATUIUIOMHAS MPAaKTUKA

[IpoekTupoBaHue 000OTaTUTEIBHBIX (adbprK

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBO€HUS TUCHUILIMHBI (MOyJs) «DI0TallMOHHBINA METO.
oOoramieHus» 00yJarouuiics 10HKeH 001agaTh CIeAYOIUMI KOMIIETEHIIUAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-10 CnocoOeH MpUMEHSATh OCHOBHBIE TPHHLMIBI TEXHOJIOTMH SKCIUTyaTallMOHHOM
pa3BeiKH, J00bIUM, MepepaboTKM TBEpPAbIX IMOJE3HBIX HMCKOMAEMbIX, CTPOUTENbCTBA U
HKCIUTyaTalluH MOA3EMHBIX 00BEKTOB

OIIK-10.1 BeiOupaeTr OCHOBHbBIE MPHHLMIBI pacyeTa NapaMeTpoB TEXHOJIOTUU
OTKPBITOM U MOA3EMHOM TOOBIYM MOJIE3HBIX HCKOIIAEMbIX, CTPOUTENLCTBA U
HKCIUTYyaTaIlH MOJI3EMHBIX OOBEKTOB

OIIK-10.2 Hcronbs3yeT OCHOBHBIE MPUHIMIBI pacyeTa MapaMeTpoB TEXHOJIOTHUHU
nepepaboTKU TBEP/IbIX MOJIE3HBIX HCKONAEMbIX




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

qHce:
— KOHTaKTHas pabora — 16,4 akaz. 4acos:
—aynutopHas — 12 akaj. 4acos;

— BHeayauTopHas — 4,4 akaJ. 4acos;

— camocTosTenbHas pabota — 226,9 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

®dopma aTTecTalyy - IK3aMeH, KypCOBOU MPOEKT

AynuropHas % o
KOHTaKTHas paboTa E z DopMa TeKyIero
S B
B aKajl. 4acax o un KOHTPOJISt
Paznen/ Tema 2 (B axan ) £EB . P Kox
> 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JTUCLUTUTAHBI 2 £ = . | xommerennuu
g g paboThI MIPOMEKYTOUHOH
Tex mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. ®U3MKO-XMMUYECKHUE OCHOBBI
(roTanun
Nzyuenue
OCHOBHOI1 1
1.1 TeopeTnueckre OCHOBBI OTONHHTENHO Beimosnaenne u
npoiiecca diaortauunmy, 05 o5 HTEDATYDLL 1O pelieHue OI1K-10.1,
JJIEMEHTapHBINA aKT ' patyp MPaKTUYECKUX OIIK-10.2
THCIHAIUINHE, .
(noTanun 3ajaHu’
KOHCIIEKTa
JEKLMH.
6
Nzyuenue
OCHOBHOW 1
. Brinonnenue n
JOTIOJTHUTENHHOM pettieHue OIK-10.1
1.2 B3aumopeiicteue da3z 0,5 1 25 JUTEPATypPHI 1O )
A ¢ ' patyp MPaKTUYECKUX OIIK-10.2
JTUCLIUIUINHE, .
3amaHui
KOHCIIEKTa
JEKLMH.
Hroro no paszpeny 1 1 50
2. MuHepanu3aius my3spbKoB
BO3/yXa MpH (HaoTanuu
3amuTa
U3zydenue 1ab0PaTOPHBIX
OCHOBHOW 1 pabot Hanncanune
2.1 DnemMeHTapHBIN aKT 05 1 28 JOIOJHUTENBHOM | KypcoBoro mpoekra | OIIK-10.1,
nportecca QroTanuu ' JIUTEPATypPHI IO Beinmonnenue n OIIK-10.2
JUCLUTUTUHE,KOHC peuieHue
MEKTa JCKIHUN MPaKTUIECKUX
6 3aJaHui
3amura
Nsyuenue
OCHOBHOI 1 71a00paTOPHBIX
2.2 Kunernueckue IOMONHUTENBHO pabot Hanucanue OIK-10.1
3aKOHOMEPHOCTH Tpoliecca 0,5 1 29 KYpPCOBOTO MPOEKTA .
JIUTEPATyphI IO OIIK-10.2
¢oramu Beimonnenue u
JOUCIHIUINHE,KOHC
o pelieHue
MIEKTa JICKIUH
MPAKTHIECKUX




3aJIaHuN

Hroro no pazgeny 1 57
3. ®noTanuoHHBIE peareHThl
3ammra
Wzyuenne
N 71a00PaTOPHBIX
OCHOBHOI1 1
3.1 Haznauenwue, . | pabor Hanucanue
JIOTIOJTHUTENILHON
KJIacCU(pUKAIUI K OCHOBHBIC KypcoBoro mpoekra | OIIK-10.1,
1 35 JIUTEPATYPBI 110
(hopMBI 3aKpeIUICHHS Brinonnenue n OIIK-10.2
THCIHIUINHE,
(ITOTAIIMOHHBIX PEareHTOB peneHue
KOHCIIEKTa
N MPaKTHISCKUX
JeKLUiH .
3aaHui
Htoro mo pa3sueny 1 35
4. ®notaoOHHbIC MAITUHBI 1
BCIIOMOTaTeNbHOe 000pyIOBaHIE
3ammra
Wzyuenue -
N 71ab0PaTOPHBIX
OCHOBHOI1 1
. | pabor Hanmcanue
4.1 Knaccudukarus JTOTIOTHUTETHHON
(hroTomanuH U TpeOOBaHUSL 0,5 18,3 | mureparypeimo | "YPREOBOrO npockta OIK-10.1,
P ’ ' ' patyp Brinonnenue n OI1K-10.2
MIpeABBISIEMbIE K HIM THCIHATUINHE,
peuieHue
KOHCIIEKTa
N MIPAaKTHIECKUX
JeKIUH .
3amaHui
3amura
Nzyuenne -
N 71a00PaTOPHBIX
OCHOBHOH U
. | pabor Hamucanue
4.2 BeniomoraresnbHoe JIOIIOJIHUTEIIbHOMN
(oTaumoHHOE 0,5 19 mutepatypei o | YRCOBOO MPoeKTa OIK-10.1,
' Patyp BrimosnHeHue 1 OIIK-10.2
obopynoBaHue JTUCLIUIUINHE,
penieHue
KOHCIIEKTa
N MPaKTHYECKUX
JeKLUi .
3a/laHuH
Hroro no paszneny 1 37,3
5. Ipakrtuka draorannu
3amura
Nzyuenue -
N 71ab0PaTOPHBIX
OCHOBHOI1 1
JIOTIOTHUTENBHOMN pador Hanucarnne
5.1 Texuonorust KypcoBoro mpoekta | OIIK-10.1,
27,6 | nuTeparypsl IO
(hr1oTaMOHHOTO TpolLecca Beinonnenue u OI1K-10.2
THCIHIUIAHE,
pelieHue
KOHCIIEKTa
N MPaKTHYECKUX
JIeKIUi .
3aJjaHui
3amura
NsyueHnue -
N 71a00paTOPHBIX
OCHOBHOI1
JOTIOJTHATENHHOM pador Hancanme
5.2 Opraunuzanus paboTsI KypcoBoro npoekra | OIIK-10.1,
20 JIUTEPATYPHI 110
(bITIOTAIMOHHOTO OTAETICHHUSI Bremonaenne n OIIK-10.2
JTUCLIUTUINHE,
penieHue
KOHCIIEKTa
o MIPAaKTHYECKUX
JeKIHH .
3aaHui
Hroro no paszneny 47,6
Hroro 3a cemectp 4 226,9 JK3aMEH,KII
9K3aMeH, KypcOBOM
Hroro no aucumruinHe 4 226,9 » KYp

IPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nmpomecce mnpenonaBaHus —JUCHUIUIMHBI ~IPUMEHSIOTCS  pa3jM4YHbIE  BHUJbI
00pa30BaTeNbHBIX TEXHOIOTUH.

Jlek1MOHHBIN MaTepHal 3aKpeIisseTcsl B MPOLECCe BHIOIHEHHS J1a00paTOpHbIX padoT.
OcBoeHHE TEOPETUYECKOTO MaTepuajia U BBINOJIHEHHE JIaOOpaTOPHBIX pPabOT IMO3BOJISIOT
CTYJIEHTaM OCO3HAaTh KOMIUIEKCHBIH XapakTep Kypca, €ro OpraHMYecKyl CBS3b C JAPYTUMHU
TUCHUIUTMHAME; C(OPMUPOBATh 3HAHUA O TMPOIEcCCax OKYCKOBAaHUS M METALTyprHueCKUX
mpoueccax, a TakKe B JalbHEWIIEM NPUMEHUTH IOJYYEHHbIE 3HAHUA B MPAKTHYECKON
JeSITENIbHOCTH.

[lepenaua HEOOXOAMMBIX TEOPETUUYECKMX 3HAHUW U (HOPMHpPOBAHHE OCHOBHBIX
MIPE/ICTABICHU 110 KypCy MPOUCXOUT C UCIIOJIb30BAHUEM MYJIBTUMEAUMHOTO 000PYy10BaHUSI.

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThI 00y4aloIUuXCs

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHo4YHbIe CpeACcTBA /ISl IPOBeAeHHs IPOMEeKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKESHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUITTUHBI

a) OcHoBHas JIuTeparypa:

1. Ab6pamoB, A.A. ®noTanMOHHBIE METOAbI OOOTAIIEHUS [DIEKTPOHHBIA pecypc]:
yueoHuk / A.A. AbpamoB. — DnekTpoH. naH. — Mocksa: ['opHas kuura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pesxxum nocryma: https://e.lanbook.com/book/111390

2. Bouapos, B.A. ®oTannoHHOE 000TaIeHHEe MOJIE3HbIX HCKOMaeMbIX © yueOHHK / B.A.
Bbouapos, B.A. Urnarkuna, T.W. FOmmna. — Mocksa : ['opras kaura, 2017. — 837 c. — ISBN
978-5-98672-414-0. — Pexum noctymna: https://e.lanbook.com/book/111386

0) /lomoyiHUTEIbHAS JIUTEpaTypa:

1. Abpamos, A.A. ®oTanoHHBIE METOIbI OOOTaIeHUs | yueOHuk / A.A. AOpamMoB. —
4-e, u3n. — Mocksa : ['opHas kaura, 2016. — 595 c. — ISBN 978-5-98672-413-3. — Pexum
noctyma: https://e.lanbook.com/book/74374

2. Copokun, M.M. ®noTanyioHHbIE METOJbl oOOorameHus. XUMHUYECKHE OCHOBBI
durotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

3. Umxkerckuit, B. b. O6oraturenbHbie npomecchl. OCHOBBI (IOTAIMOHHBIX MPOIIECCOB
[DnekTponHslii pecypc]: ydebHoe mocobue /| MI'TY. - Maruuroropck : MI'TY, 2017. - 1
snektpoH. ont. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum goctyma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. Ynxesckuit B.b. Munepanu3zanus my3ppbKoB Bo3ayxa pu ¢uiotanuu: ¥Yd. mocodue.

Marnutoropck: MI'TY, 2000.

5. Ilepuogmueckue wuspanus: «OOoramenue pyn», «lopHb KypHam», « OpHBIIL
XKypHai. M3BecTus BHICIINX y4eOHBIX 3aBeIeHU”, pedepaTuBHBI )xypHan “I'opHoe neno”.

B) MeTonnueckne yKa3anus:

1. Ymxesckuit B.b. JlaGopatopHslif mpakTukyM. «@DI0TallMOHHBIA METOJ 00OTaleHHs
s cryneHtoB  cnermanbHocTH  130405.65 nHeBHONW u 3aouHOW QopMm  oOyueHUs». -
Marauroropck: MI'TY, 2014 - Pexum JIOCTyTIA:
https://newlms.magtu.ru/course/view.php?id=75767



https://e.lanbook.com/book/111390%202
https://e.lanbook.com/book/111390%202
https://e.lanbook.com/book/111386
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/2073
https://e.lanbook.com/book/2073
https://magtu.informsystema.ru/Marc.html?locale=ru
https://newlms.magtu.ru/course/view.php?id=75767

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

https://e.lanbook.com/book/111390  A6pamoB, A.A. ®IOTalMOHHBIE  METOJBI
oborareHust [ DNeKTpOHHBIN pecypc] : yaeOHuk / A.A. AGpamoB. — DIeKTpoH. AaH. — MoOCKBa:
I'opnas kaura, 2017. — 600 c. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 bBouapos, B.A. ®norannonHoe oboraiieHue
MOJIE3HBIX HCKoIMaeMbIxX : yueOHuK / B.A. bouapos, B.A. Urnarkuna, T.W. FOmmna. — Mocksa:
I'opnas kaura, 2017. — 837 ¢. — ISBN 978-5-98672-414-0.

IIporpammHoe o0ecnieuenune

HaumenoBanue 9
o Ne noroBopa CpoKk JIeiCTBUS JIMICH3UH
MS Office 2007 |y 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOHO pacnpoctpansemoe [10 6eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hassanue kypca Cchuika
HannonanbHas
HH(}pOpPMaIMOHHO-aHATUTHYECKAS URL:
cuctema — Poccmiickuit  mnuekc | https://elibrary.ru/project_risc.asp

HayyHoro uutupoBanus (PYHII)

DNEKTPOHHBIE pecypchl OUOIMOTEKU ) .
MITY 1. LI Hocosa https://host.megaprolib.net/MP0109/Web

Pocculickas I'ocynapcrBeHHnas

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

9 MarepunajibHO-TeXHHYECKOE oDecriedeHne TUCIUIIHHBI (MOIXYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHNE AUCIUIIINHBI BKIIOYALT:

JlexuvonHass ayaurtopus- MynpTUMEIUNHBIE CPEACTBA XPAHEHHWs, Iepejadn |
Mpe/icTaBIeHHs] HHPOpMaLUK

Jlaboparopus MexaHUYECKHX HccienoBaHui -DnoTallnoHHbIE MAIMHbI; J1a00paTOpHBIE
MEJbHUIIBI

[Tomemienne g XpaHeHHsT M NPOPUIAKTHUECKOrO O0O0CHyKHMBaHUA Y4eOHOTO
obopynoBanus- Illkabbr mns XpaHeHHs Y4eOHO-METOAMYECKON TOKYMEHTalluh, Y4eOHOTO
00opynoBaHus U Y4eOHO-HATIISITHBIX TOCOOHIA.


https://e.lanbook.com/book/111390
https://e.lanbook.com/book/111386
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/

ITpunoxxenue 1

6 YueOHO-MeTOIHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4a0IMXCs

CamocrosTenbHas paboTa CTyI€HTOB IIOCTPOEHA TaKUM 00pa3oM, 4TO B MpoLecce padoThl
CTYAEHTBI 3aKPEIUIAIOT 3HaHUsI, IOJIY4YEHHBIE B IPOLIECCE TEOPETUUECKOI0 O0YyUCHHUS], TEM CaMbIM
bopmupyIOT PO ecCHOHATLHBIE YMEHUS U HABBIKH.

B nponecce wu3ydeHHMs OUCLMIUIMHBI OCYILECTBISAETCS TEKYUIMM W IEPUOANYECKUI
KOHTPOJIb 32 pe3yJbTaTaMU OCBOCHHUS ydeOHOro kypca. Tekymui KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEACTBEHHO B IIPOLIECCE YCBOEHMUS, 3aKpeIIeHNs, 0000LIEHN U CUCTEMAaTU3allui 3HAaHUH,
YMEHMM, BJIaJ€HUS] HaBbIKAMU U TO3BOJISIET ONEPATUBHO JAMATHOCTUPOBATH U KOPPEKTHPOBATD,
COBEpILEHCTBOBAaTh 3HAHUS, YMEHUS U BIIAJICHUE HABbIKAMHM CTYIEHTOB, O0OecredynBaeT
CTUMYJIMPOBAHUE U MOTHBALMIO UX ACSITEIBHOCTH HAa KaXKJIOM 3aHATUU. TeKylui KOHTPOJb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[Teproandeckuii KOHTPOJIb II€NIb KOTOPOTO OOOOIICHWE M CHUCTEMAaTH3alus 3HaHUH,
npoBepka 3(h(HEKTUBHOCTH YCBOCHMS CTYIEHTAMU ONPEAEICHHOTO, JIOTUYECKU 3aBEPILIEHHOIO
coJlep)KaHusl y4yeOHOro MaTepuaia OCYLIECTBIsieTcs B (opMe 3aluThl J1a00paTOPHBIX,
KOHTPOJIbHBIX PaloT.

[To mucruminHe «@PIOTAlMOHHBIM METOJl O0OTralieHus » IPEeIyCMOTpPEHa ayJIuTOpHas U
BHEAyJAUTOPHAs CaMOCTOsITeNIbHAas paboTa 00yJaromuxcs.

IIpuMmepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH

Paznen 1. ®u3uko-XxuMuuecKue OCHOBBI (PIOTAIMH.

1. Knaccudukanus GproTaimOHHBIX IPOLECCOB.

2.  Hcropus BO3HUKHOBEHUS U PA3BUTHUSA METOAA.

3. XapakTepucTuka TBEpJOoH (a3bl.

4.  XapakTepHCTUKa )XKUIKOH (a3bl.

Paznen 2. Munepanusanust my3bIpbKoB BO3/lyXa IpH (ioTanuu.

CMaunBaHuEe MUHEPAJIbHBIX IOBEPXHOCTEN.

JIBOMHOM 3JIEKTPUUYECKHI CIIOM.

TepMoanHaMHUYECKUI aHAIN3 NTPOLIECCOB MUHEPAIU3ALNH.
Kunernueckunii aHanu3 npoueccoB MUHEpaInu3alyu.

OcHOBHBIE (haKTOPBI, BIUSIONINE Ha ITPOLECC MUHEPAIU3ALIUH.
Kuneruka noranuu, CKopocTb 1 CEIEKTUBHOCTh (IOTAUH.
KpynHocTs QuoTupyembIX yacTui.

AHanu3 cuil, AEUCTBYIOIINX MEX1Y COMMKAIOIMMUCS My3bIPEKOM U YaCTHIIEH.
Pa3):[en 3. ®NOTalMOHHBIE PEATEHTHI.

Hasnauenue u kiaccudukanus GpaoTailuOHHBIX peareHTOB.
PearenTs! cobupaTeny, coctaB, CBOICTBA U MEXaHU3M JICHCTBUS.
PeareHTbl akTUBATOPHI U UX A€HCTBHE MPH (PIOTALUH.

PearenTs! fenpeccopsl, COCTaB U ASUCTBUE MPH (PIOTAIMH.
PeareHTbI peryisTopsl Cpeaibl U UX JEHCTBUE NPU (IIOTAIIH.
PearenTs! meHooOpa3oBaTeny, COCTaB U JeCTBHUE.

Pasglen 4. droTanmoHHBIC MAITUHBI M BCTIOMOTATEIbHOE 000PY/I0BaHHE.
1. Mexanuueckue (pIoTOMAIINHEI.

2. ITaeBmMomMexaHmvecknehI0TOMAIINHEI.

3. IIneBmaruueckue (hI0TO MAIINHBL.

4.  BcnomoratenpHOE (PIOTAIIMOHHOE 000PYAOBaHHE.

Paznen 5. [Ipaktuka iaotanuu.

[TpaxTka ¢doTanuy anoisipHbIX HECYIb(GUIHBIX MUHEPAIOB.
[TpakTuka (aoTanmuyu MeIHBIX U MEIHO-IIMHKOBBIX PY/I.

[TpakTuka ¢oTanuy CBUHIIOBO-IIUHKOBBIX U CBUHIIOBO-MEIHBIX PY/I.
[TpakTuka (haoTanuu NOIMMETAITMYECKUX PYI.

[IpakTuka dhaoranuu HeCyTb(OUIHBIX MHHEPAJIOB.
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IIpuMepHBIii IepeYeHb BOIIPOCOB JUIsl TEKYILEH aTTECTAlluN:

1. Uto XapakTepusyeT BeJIMYMHA KPAeBOTo yrila CMaulBaHUs?

2. Kak BnusitoT pearenTsl coOupareny U Jenpeccopbl HA CMAaUMBaHUE MHUHEPATbHBIX
MTOBEPXHOCTEM?

3. Uro Takoe ruApaTHBIN CI0M?

4, Kaxkoii kpaeBol yroja cMauuBaHUsl SIBISETCS PAaBHOBECHBIM?

S. Uro Takoe rucTepe3nc cMauuBaHus?

6. 3HayeHue ABJICHUN MOBBIIEHNUS U CHUKEHHUS CMAaYMBAEMOCTH IMOBEPXHOCTEH s
nporiecca (GproTanum.

7. Yemy paBHa BeJIMUMHA KPA€BOI'0 yIjla CMauMBaHU B ClIyyae IOJIHOIO CMauMBaHUs
Y TIOJTHOT'O HECMauKuBaHUs?

8. Juia  ¢GnoTauMm KakMX MUHEpPAJIOB MOTYT MCIOJb30BaThbCs  OYTHIIOBBIN
KCaHTOI€HAT U oJieaT HaTpus?

9. Kakoil peareHT siBisieTcss Gosiee CENEKTUBHBIM: OJIeaT HATpHsl MM OyTHUIIOBBIH
KCaHTOIeHaT?

10. Kak wu3MeHseTcss BBIXOA KOHLEHTpaTa IIpU YBEJIWYEHUM KOHIEHTPALUHU
KCaHTOreHaTa U rouemMy?

11. Yro Takoe OecnieHHas (otarus?

12. KakoBa o6mactb mpuMeHeHHs OecrieHHON ¢uioTanuu?

13. B uem 3akmouaercs npuuKHa MOBBILICHUS POYHOCTH BO3AYIIHBIX My3bIPHKOB B
IPUCYTCTBUH ITIEHOOOpa3oBaresneil?

14, Kaxkue nmenooOpa3oBarenu sSBISIOTCS HAaUOOJIee CUITbHBIMU?

15. Kakumu cBolicTBaMH JOIKHBI 001a7aTh (DII0TAIIMOHHBIE ITEHBI?

16. [Toyemy mpu MOBBILIEHUH KOHLEHTPALUM MeHOOOpa3oBaTelis NeHOOOpa3oBaHue
ycunuBaercs?

17. [Touemy my3bIpbKM BO3/yXa BBIIEISIOTCS HAa TOBEPXHOCTH MUHEPAJIbHBIX YaCTHII,
a He B o0beMe KuKou (asbl?

18. Kak wu3MeHseTcs BbIXOJ KOHILIEHTpaTa TMpH H3MEHEHHM KOHIIEHTPALuU
cobuparenei?

19. Kak Bnuser creneHb TIuapooOHOCTH TOBEPXHOCTH Ha  BEPOSATHOCTD
BO3HHUKHOBEHUS ITy3BIPHKOB ra3a?

20. Yro Takoe BakyyMHas Quiotanus?

21. Uto Takoe cKopoCTh (ioTanuu?

22. Kakue pakTopsl BIUSAIOT HA CKOPOCTh (IIOTALMU U KaK?

23. KakoBbI mpuunHbI CHIDKEHUS! CKOPOCTH (hroTaruu GpiaoTupyemMoro MuHepasna?

24. KakoBbl NpuYMHBI yBEIMYEHHMS CKOPOCTH  (JIOTAlMU  JIEIPECCHUPYEeMOro
MUHepana?

25. Kak wu3MeHsieTcss CeNeKTUBHOCTh pa3efieHUs MUHEPaJoB MpH YBEIHUYECHUH
cKkopocTH ¢uiotanuu?

26. Ha3nauenue u MexaHu3M JI€HCTBHS IPUMEHSEMBIX PEareHTOB.

27. KakoBo 3HaueHuE UCIOJIb3yEMBIX PEAr€HTOB U MEXAHU3M HX JEHUCTBUA?

28. KakoBpl xapakTepHble OCOOEHHOCTH pyl, INepepadbaTbiBaéMbIX MO MPSIMOI
CEJIEKTUBHOMU cxeme?

29. Kakue py/ibl Ha3bIBalOTCA CIUIOIIHBIMU CYJIb()UIHBIMU?

30. [TpuuwHbl, 3aTpyaHstonHe (GIOTAIMIO MEAHO-TIHHKOBBIX py1?

31. KakoBbl JIpyrue BO3MOKHBIE peareHTHbIE PEXUMBbI (IOTALMU MEAHO-IIMHKOBBIX
pya?

32. Kakue py/ibl Ha3bIBatOTCS BKPAIUIEHHBIMU CYIb(UIHBIMU?

33. KakoBo Ha3HaueHWE U MEXaHU3M JICHCTBHSI IPUMEHSIEMBIX PEAareHTOB?

34. Kakue ¢pakTopsl BIusOT Ha (hIOTAIIMOHHBIE CBOICTBA yriiei?

35. KaxoBbl ocoberHOCTH TTporiecca ¢uioTauu yrien?

36. [Toyemy YacTHIIBI YISl UMEIOT BBICOKYIO (DIOTALIMOHHYIO CIIOCOOHOCTH?

37. KakoBo Ha3HaueHME U MEXAHU3M JICHCTBUSA UCIIOJIb3YEMBIX PEareHTOB?



38. Kak Heo0XOAMMO HM3MEHUTh pEareHTHBIH pEeXHUM I TOBBIILICHUS KauecTBa
KOHIIeHTpaTa?

39. Kak perymupoBate paboTy QrmoToMammHbl TSI TOBBIIICHHUS KavecTBa
KOHIIeHTpaTa?

40. Kak Biusier Bpemst uioTanuu B OTACTBHBIX ONEPAIHUIX Ha MOKa3aTenu (IIOTAIH.

4]. Koraa Obuta npeyioxeHa neHHas cenaparus’?

42. Uto Takoe neHHas cenapanus?

43, KaxoBbI riaBHbIE 0COOCHHOCTH IMIEHHOU ceraparuu’?

44, Kak perynupyercst paboTa MalvHbI JUIs IEHHOH cenaparum?

45, KakoBbl mpenMmyImiecTBa W HEIOCTAaTKM MAIWH JUIS TICHHOM Cemaparyuu 1o
CPaBHEHHIO C IPYTHMH TUTIAMU (IIOTOMAIIUH?

46. KaxoBbI rimaBHbIE 0COOCHHOCTH MAIIIMH JIJIs1 KOJIOHHOH (hoTtamuu?

47. KakoBa 065acTh MpUMEHEHHS KOJIOHHBIX (hIIOTOMAIINH?

48. KakoBbI MyTH COBEPIIEHCTBOBAHMUS MAIIMH ISl KOJIOHHOM (uioTarmu?

49. Kak perymupyercs paboTa KOJIOHHBIX (prroToMarma?

IIpuMepHBIii IepeYeHb TEM U 3aJaHUM IS IOATOTOBKH K DK3aMEHY:

1. [Tonsitue o duortanuu, ee OCOOCHHOCTH M POJb B IIpolieccax OOOTraIieHUs
MOJIE3HBIX NCKOIAEMBbIX.

2. Kpezon, kcunenon, mupuaud, OIICM u OIICB. CocraB, cBoiicTBa M 00JacTh
MIPUMEHEHUS.

3. [TpakTuka draoranuu GIOOPUTA U PACTBOPUMBIX COJICH.

4. MaxkcumanbHbIH pazMep (HIOTHPYEMbIX YACTHII.

5. Jutnodocdatel, ITUKCAHTOTeHUIB M MepkanTaHbl. CBOWCTBA M TEXHOJIOTHA
MIPUMEHEHUS.

6. ®noromammHel @M ¥ ¢ KUOSLIEM CIIOEM. Y CTPOWCTBO, PEryJIUpOBKa,
IIPEUMYIIECTBA U HEOCTATKH.

7. Knaccugukarus GproTaliioOHHBIX POLIECCOB.

8. PearenTs — nenpeccopsl, MEXaHU3M UX JIEUCTBHS MpU (PrroTaruu.

9. Bnusnue nuiamoB Ha nporece ¢uoTtanuu. CrocoObl CHUYKEHUS BIUSHUS [ITAMOB
Ha ToKazatenu (proTaruu.

10. XapakTepucTUKa )XKUIKOH (hazbl (pIOoTAMOHHON MyJIbIIBI.

11. PearenTsl 3aMeHUTENN OJIEMHOBOM KUCIOTBI.

12. [TneBMOMexaHuYeckue (DIOTOMAIIUHBL. Y CTPOMCTBO, 00IACTh MPUMEHEHUS,
IIPEUMYIIECTBA U HEOCTATKH.

13. IToBepxHocTHas sHeprus. Koresus u aaresus B mpoieccax CMayuBaHUS.

14. [uanun v nuanmniaB. CBOKWCTBa, MEXAHU3M JACUCTBUS U 00JIACTh TPUMEHEHUSI.

15. [Tpomeccrl arperanuu 4acTuil Bo (hIOTAllMOHHOW Myinblie. BousHue arperanuu
4acTHIl Ha (IIOTAIHIO.

16. ["a3oBast (haza porarmoHHOM Mynbiibl. KHHETHKA BBIIEICHNS Ta30BbIX MTY3bIPHKOB
13 KUJKOU (ha3bl.

17. CrpoeHue u eiicTBUE BCIIEHUBATEIIEH.

18. ®noromamuHbl  «MexaHoOp». YCTpOWCTBO, pPETyJIMpOBKa, MPEUMYIIECTBA U
HepocTaTku. OOIacTh MPUMEHEHHUS.

19. XapakTep HEeHACHIIIEHHBIX CBSA3€H Ha MOBEPXHOCTU MHUHepaioB. [ uapopoOHOCTD
U TUIPO(DUIBLHOCTH TOBEPXHOCTEH.

20. OnewnoBasi kucioTa u osear Harpus. CBoicTBa, TEXHOJOTHS U 00JacTh
MIPUMEHEHUS.

21. [IpakTuka diaotanuu METHO-MOJIUOEHOBBIX PY/I.

22. CwmaunBanue noBepxHocteil. KpaeBoit yroyi cMaunBanusi, TuIpaTHbIE CIOU.

23. CocuoBoe maciao, UM — 68, T — 66 u T — 80. CocraB, cBolicTBa U 00JIacThb
MIPUMEHEHUS.

24, [IpakTuka daoTanuu MEITHBIX CYIbGUIHBIX PYII.



25. TepMoIMHaMUYECKUI aHAIW3 BEPOSTHOCTH BO3HUKHOBEHMS Ha MHUHEPAIBHON
MIOBEPXHOCTH ITy3bIPHKOB I'a30B, BBIAEISIOLIMXCS U3 PACTBOPA.

26. CepHucTblii HaTpUil. MexaHU3M JACUCTBUS U 0071aCTh MPUMECHCHHS.

217. [IpakTuka daoTanuu CBUHIIOBO-MEIHBIX CYIb(GUIHBIX PY/I.

28. JByxdasznubie nensl. OOpa3zoBaHue, yCTOMUYMBOCTD U pa3pyIICHUE TIEH.

29. CynbhuT HaTpUs, HUHKOBBIM KyIIOpOC ¥ OMXpoMaT Kayius. MexaHu3M JedcTBus U
00acTb IPUMEHEHMUS.

30. ®doTanus KeIe3HbIX PYI.

31. JIBOMHOI 3JIEKTPUUYECKHI CITOM.

32. Opranunueckue nenpeccopsl. CocraB, MeXaHHW3M JEHCTBMS M 00JIacTb
NPUMEHEHUS.

33. Br160p, pacuer u KOMITIOHOBKA ()JIIOTOMAIIIHH.

34. Knaccugukarus u HazHaueHne (HI0TAIMOHHBIX PEareHTOB.

35. Kcantorenatsl. CBolicTBa, MEXaHU3M JACUCTBUS U 00J1aCTh IPUMEHEHUS.

36. diroTanusa TOHKUX YaCTHIL.

37. BepositHOCTh dhiioTanuu.

38. Pearentei-perynstoper  cpenpl.  CocTtaB, MEXaHWU3M JICHCTBUS W 00JIACTh
HIPUMEHEHHUS.

39. [IpakTuka ¢oTanuu MeTHO-CBUHIIOBO-IIMHKOBO-TIMPUTHBIX PY/I.

40. [TpouHOCTB 3aKperIeHus My3blpbKa Ha MUHEPAJIbHON TOBEPXHOCTU. YTOI (OPMBI.

41. Amnonsipabie  cobuparenu. CocraB, CBOWCTBA, MEXaHHM3M JCUCTBUS U 001acTh
HIPUMEHEHHUS.

42. [TpakTuka (oTaruu CBUHIIOBO-ITUHKOBBIX CYJIb(QUIHBIX PYII.

43. Tpexda3znbie neHsl. Bropuunoe oboraiieHue B ICHHOM CIIOE.

44, OcHoBHBIE (HOPMBI 3aKpeTUICHHs (DIOTAIIMOHHBIX PEareHTOB.

45. [TpakTuka ¢oTanuu anoiapHbIX HECYIb()UIHBIX MUHEPAJIOB.

46. AHanu3 cuil, AEUCTBYIOIINX MEXAY CONMKAIOIUMUCS MY3bIPbKOM U YaCTULIEH.

47. XKunxkoe crekno. CoctaB, MEXaHHU3M JIeHCTBUSA U 001aCTh IPUMEHEHUS.

48. [TpakTrka (oTanyuy CBUHIIOBBIX W IIMHKOBBIX OKHCIICHHBIX M CMEIIAHHBIX PY/.

49. KuHneTnka 3akperieHus: 4aCcTUIbl Ha Iy3bIpbKe BO3/1yXa.

50. Karnonnsie coonparenu. CBolcTBa, MEXaHU3M JEHCTBUS U 00JaCTh IPUMEHEHHUSL.

51. BcnomoratensHoe roTanroHHOE 000pyAOBaHUE.

52. CKOpOCTh U CEIEKTUBHOCTH Tpoliecca (prioTarumu.

53. CrpoeHue u Knaccu(pUKaIMs peareHToB-cooupartesen.

54. [TpakTka ¢a0Taluy MEIHBIX OKHCIEHHBIX M CMELIEHHBIX PY/I.

55. ['ncTepe3uc cMauMBaHus M €ro poJib NpU GIIOTALUH.

56. droTarus KPyImHBIX YaCTHII.

57. [THeBMaTnueckue  (UIOTALIMOHHBIE MAIIUMHBL.  YCTPOMCTBO, pETyIUpPOBKA,

MpeuMynieCTBa 1 HEAOCTATKH.

[lenpto mabopaTOpHBIX pabOT 1O JAHHOW JUCIHUIUIMHE SBISETCS MPaKTUYECKOe
O3HAKOMJICHHE CTY/AECHTOB C Pa3IMYHBIMH (PIIOTAIMOHHBIMU PEAareHTaMHu U cXxeMaMmu (IIoTaluu
MIOJIE3HBIX MCKOIAEMBIX, a TaK)Ke IMOJIydeHHE HABBIKOB TI0 BBITOJHEHHUIO PA3JIMYHBIX OMBITOB. B
YaCTHOCTH, CTYACHT JOJDKEH YMETb MpPaBUIbHO OOOCHOBAaTh PEAreHTHBI pexXUM U
NPEICTAaBICHHYIO cXeMy (QIIOTalluu JUIsl 3aJaHHOTO THIIA PYIbl, PacCUUTaTb OCHOBHBIE
nokaszareiau oOorameHus W NpeACTaBUTh  HMHIAMBHIYaJbHBIH OTueT. Bce moiydeHHBIe
OKCTIEpUMEHTABHBIE JaHHBIE HEOOXOIMMO IPOAHAIN3UPOBATH, IMPOBEPUTH BBITIOJHEHA JIU
OCHOBHas LieNIb paboThl, COPMYIMPOBATH BBIBOABI. EC/N MOTy4YeHbl HU3KHE TEXHOJIOTHYECKUE
nokazareiu 000TalIeHus], yKa3aTh BO3MOKHbBIC IPUYHHBI U TTYTH MTOBBIIICHUS TIOKa3aTeIeH.

[Ipy BBIMOJIHEHUWH PAOOT CTPOro CcOONMOAATh IMpaBHia TEXHUKH OE30IMacHOCTH U
MHCTPYKIIMH 110 paboTe ¢ anmapaTypo.



[Tepeuens 1abopaToOpHBIX paboT:

W3yueHue BIUsSHAS pa3IMUHbIX PEAareHTOB HA CMaYMBAEMOCTb ITOBEPXHOCTH MUHEPAJIOB.

N3yuenue CBOICTB (hI0TaIMOHHOTO JIEUCTBUSA OCHOBHBIX
peareHTOoB—coOupareneil. Fi3yueHne CBOICTB peareHToB - IeHooOpazoBarTesei.

N3yuenne cobuparenbHO CIIOCOOHOCTH peareHTOB — coOupareseil MeTOJJOM BaKyyMHOM
daoranum.

W3ydeHnne kuHEeTUKH (proTanuu.

OO6oraiienue MeTHO-IIMHKOBOW PY/ABI IO CXEME MPSIMO CEIeKTUBHON (ioTanuu.

®nortauus yris.

Nzyuenue paboThl HEMPEPHIBHOM (IIOTAIMIOHHON YCTAHOBKH.

@doranys Ha MalIMHE JUIsl [ICHHOW Cellapaluu.

®dnoranuys Ha KOJIOHHOM MallluHe.

[lens BBIMOIHEHMS KYpPCOBOTO IPOEKTa 1O AMCHMILIIMHE «DIOTalMOHHBIA METOA
oOorameHus» COCTOUT B TOM, 4YTOOBI 3aKpENUTh M YIIYOWTH MPAKTHYECKHE HABBIKUIIO
00O0ralleHHIO MOJIE3HBIX HCKONAeMbIX (DJI0TAllMOHHBIM METOIOM, ITOJIyUYE€HHbIE Ha JIEKIUAX U TIpU
BBINTOJIHEHUH J1a0OpaTOpHBIX paboT. B wacTHOCTH, CTyIEHT JODKEH YMETh IPaBHIBHO
000CHOBATh TEXHOJIOIMYECKYIO CXeMy (PJIOTAallui U peareHTHbIM pexuM, BbIOpaTh U pacCUUTaTh
OCHOBHOE U BCTIOMOTaTeIbHOE 000PY0BaHUE U PAIIMOHATIBHO PA3MECTUTH €r0 BO (PIIOTAIIOHHOM
Lexe.

B nponecce BBINMOIHEHMSI 3TOrO MPOEKTa CTYAEHT JODKEH MCIOJIb30BaTh 3HAHUS,
IOJIy4EeHHBIE paHee MPU U3YyUeHUU CMEXHBIX JUCLUIUINH, a TAK)KE OINBIT paboThl U HAOIIOAEHUS
OpU  MPOXOXKJIEHUU  IPOU3ZBOJACTBEHHOW  MPAKTUKU MO  IOJYYEHHUIO  IEPBUYHBIX
npodeCCHOHATIBHBIX YMEHHHM M HaBBIKOB, a TaK)Xe JIUTepaTypy IO BOIIPOCaM HPOEKTHPOBAHMS
oboraTuTenbHBIX (HaOpHK.

3amaHueM Ha KypCOBOM MPOEKT MpeaycMaTpuBaeTcsl pa3padoTaTh MPOEKT (PIOTAIMOHHOTO
OTJIEJIeHUs JUIsl TIepepabOTKU PyJ YEPHBIX, [IBETHBIX METAJUIOB U HEMETAJJIMYECKOrO Chipbs. B
COOTBETCTBUM C 3a/JlaHUEM HE00X0AUMO OOOCHOBAaTh TEXHOJOTHIO (DJIOTAllMM, PACCUUTATh
KayeCTBEHHO-KOJIMYECTBEHHYIO M BOJHO-IIIJIAMOBYIO CXEMBI, BBIOpAaTh U pacCUUTaTh OCHOBHOE U
BCIIOMOTaTeIbHOE 000pY0BaHHE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paboTtaTh npoekT (GoTalMoHHOrO 11exa /Ui odoraiieHus pyasl. Beiopats 1 000cHOBaTH
cxeMmy oOoramieHust pyabl. Caenate pacyeT KaueCTBEHHO-KOJIMYECTBEHHON M BOAHO-IIJIAMOBOM
CX€M, a TaK)K€ OCHOBHOI'O M BCIOMOTraTeIbHOIo 000pyAoBaHHs ((IOTOMAIINH, MHUTaTeseH
peareHToB W KOHTAaKTHBIX 4aHOB). BbriOpaTh U 000CHOBaTh peareHTHBIA pexxuM A (iaoranuu
pyabl. Crenate NPOEKT KOMIIOHOBOYHOTO pelleHHs (DIOTAalMOHHBIX MAalllUH, IUIaH M pas3pes
¢dnoranumonHoro 1exa. McxoaHsle JaHHBIE: MAaccoBas J10Ji LIEHHOTO KOMIIOHEHTa B pyae, %, B
KOHLIEHTpaTe, %, B XBOCTaX, %; KPYINHOCTb M3MEIbUYEHHOH pyIbl U NPOU3BOAUTEIBLHOCTh Ha
MPOEKTUPYEMOM MPEANPUATUH 3aJa€T MPETNO01aBaTENb.

KypcoBoil MNpOEKT BBINOIHAETCA CTYAEHTAaMH II0J PYKOBOACTBOM IIpenoiaBarTeds,
Ha3HaYeHHOro Kadeapoil, mepes KOTOPHIM Ka)Ibli CTYJEHT OTUMUTHIBAETCS O BBIOJIHEHUU
IPOEKTa B COOTBETCTBUU C YTBEPKJICHHBIM I'pa)MKOM U PACHHCAHUEM KOHCYJIbTALUH.

KypcoBoii IpoeKT TOKEH COCTOSTh U3 pacueTHO-TIOSCHUTEIBHOM 3anmicKi 00beM 35 — 40
CTpaHMI] PYKOIIMCHOT'O TeKCTa U rpauuecKoil yacTu, Ha KOTOPOH BhIYEPUMUBACTCS IJIaH U pa3pe3
(GJIOTAIIMOHHOTO OTACJCHHS, YEepPTEX BBHITIONHICTCS Ha Jucte ¢dopmarta A-1.BeimonHeHHBIN
IIPOEKT 3allMIIAETCS CTYACHTOM IEpe]l KOMUCCUEHN IpenoaaBaTeneil u3 2-3 4elnoBeK, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb MpoekTa. JlaTa 3amuThl Ha3HayaeTCcs WHAMBUAYAJIBHO JUIS
Ka)KIO0ro CTyJI€HTa IPHU BbIJIa4e 3a/1aHusl.

[Tpu BBIMOTHEHUH KYPCOBOTO MIPOEKTA MEPE]] CTYAEHTOM CTOAT credyloujue 3a0a4u.

1. Otrpa3uTh pa3BUTHE AAHHOM OTpaciu IPOMBIIUIEHHOCTH Ha COBPEMEHHOM JTaIlle,
3HA4YEHUE U NEPCIEKTUBBI Pa3BUTUs O0OTaILIEHHS.

2. B xpatkoii XapakTepuUCTUKE 00OTaleHNUs Py/bl IPUBECTU IPAHYIOMETPUUECKUN COCTaB
pyIpl, TOCTYHNAKOWEHd B OTIACICHHE W3MENIbUCHHUS, M XapaKTEPUCTHKY BEIIECTBEHHOTO U



XUMHUYECKOT0 cocTaBa pyabl. Heo6xo1mumMo Takke MpeacTaBUTh TaOIUIIbI (MU KPUBBIE) CHTOBOTO
COCTaBa, a TaKXe JaHHbIE MHUHEPAJOTMYECKOTO COCTaBa M XMMHUYECKOTO aHaJH3a; OCHOBHBIC
¢u3nveckre CBOMCTBA Py/Ibl 1 MUHEPAJIOB.

3. BbiOpatb um 000CHOBaTh CXEMBI H3MENBYEHUS, KIAaCCHUPUKAIUU M OOOTaIlCHHS.
Pa3paboTtars (BBIOpaTh) MPAaKTUUYECKHE CXEMBI, IPUMEHsEMbIE 111 000TallleHUs 3aJaHHOTO THIIA
pyZAbl Ha aHAJIOTHMYHBIX OOBEKTaxX. JlaTh KpaTkoe ONMMCaHWE W NPHBECTH PUCYHOK HPUHSATOH
CXEMBI; yKa3aThb TEXHOJIOTUYECKHE ToKazarenu oboramenus. HeoOxomumo 0060CHOBATH
11e7IecO00pa3sHOCTh NPHMEHEHUS! BBIOPAaHHOI CXeMbl OOOTamIeHus MyTeM €€ CPaBHEHHsS C
HECKOJIbKUMH JIPYTMUMH TEXHOJOTHYECKUMHU CXEMaMHU C YyKa3aHHMEM UX HEJOCTaTKOB U
NPEUMYIIECTB. YUUTHIBasl CIOXKHOCTh CPAaBHEHHsI BCEX BapHAHTOB, MOXXHO OTIPaHUYHUTHCS
CpaBHEHHEM JBYX-TpeX BapuaHTOB cxeM. OILIEHUTh BEIUYMHY BKPAIUIGHHOCTH IIOJIE3HBIX
MHHEPAJIOB M XapaKkTep MX IMPOpacTaHWs W MX BIUSHHE Ha BBHIOOp CXEMbl OOOTalleHHs, B
YaCTHOCTH, Ha BBIOOp yHcna cTanuii oboramieHusi. PaccMoTpeTh crocoOHOCTH MHHEPAJIOB K
Heper3MEeNbYCHUIO U OIUIAMOBAaHHIO, YTOOBI OOOCHOBATh YMCIO CTaJAWN OOOTamieHus W THUI
BBIOMpaeMoro o0opy0BaHusl. BEIOpaTh Kaue€CTBEHHYIO CXeMY 00OTaleHHUS.

Ha ocHoBanuu BbIOpaHHOH cXeMbl OOOTamieHHs W NPUHATOM K pacdyeTy OOOCHOBATh
1e51eco00pa3HOCTh MPUMEHEHUS (PIIOTAIMOHHBIX peareHToB. [IpencTaBuTh MEXaHU3M JeHCTBUS
(JIOTAIIMOHHBIX PEareHTOB.

4. IIpousBecTr pacyeT KayeCTBEHHO-KOJIMYECTBEHHOW CXEMBI.

5. BBIMONHUTB pacdeT BOJHO-IIIIIAMOBOM CXEMBI.

6.Be1Opate 1 paccunTaTh OCHOBHOE 000pYIOBaHUE.

7. Kpartko onucaTh METOABI ONPOOOBAHHS U KOHTPOJISI TEXHOJIOTHYECKOTO Tporecca
C HCIOJB30BAaHMEM CpEICTB aBToMaru3anuu. CremyeT TakKe KpaTKO ONUCATh amnmapaThl
(YCTQaHOBKHM), TPHHATBHIC IS BCIOMOTATENIBHOTO KOHTPOJS M PEryJUpOBaHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTHIECKOTO MPOIecca 000TameHHs.

8. N3710KUTh OCHOBHbIE MEPONPUATHS 10 TEXHUKE 0€30MaCHOCTH, HAallpaBJIeHHbIE HA
CHIDKEHHE YpOBHS TpaBMaTHU3Ma, YIy4IIEHUS CAHUTAPHO-TUTHEHWYECKHUX YCIOBUH Tpyna
pabOTHUKOB U JAp. (orpaxaeHus, ooecreyeHre 6e30MacCHOCTH IyCKa arperaroB U MallluH, 3al1Ta
OT TIOPaKEHUSI AIEKTPUIECKUM TOKOM, YCTPOMCTBO BEHTHIISIIIAN, OCBEIIIEHHSI, 3alIUTa OT IIIyMa U
BUOpALIUU, MEPONIPUATHS IO OOpHOE C 3aMbUICHHOCTHIO U T.11.).

Cooepoicanue u ogopmieHue NOACHUMENbHOU 3ANUCKU K 3A0AHUI) HA KYPCOBOe
npoeKmuposaHrue no hromayuu

Bo BBeneHuun otpaxkaeTcsl pa3BUTUE JAHHOW OTPACIH MPOMBIIIIEHHOCTH Ha COBPEMEHHOM
JTame, 3HAYCHWE W TICPCIEKTHUBBI Pa3BUTHs oOorameHus. B KpaTkoil XapaKTepUCTHKE
oOorareHus pyabl IPUBOASATCS TPAHYTIOMETPUUYECKUN COCTAB PY/Ibl, MOCTYMAIOIIEH B OTJEICHNE
U3MEIBUYCHHS, U XapaKTePUCTUKA BEHIECTBEHHOIO0 M XHMHYECKOTO COCTaBa pyasl. B pasmene
JOJKHBI OBITH TaOMHIIBI (MIIM KPUBBIE) CHTOBOTO COCTaBa, a TAK)KE JIaHHBIE MHHEPATOTHYECKOTO
COCTaBa M XUMUYECKOT'0 aHAJTN3a; OCHOBHBIC (DM3HUECKHE CBOWCTBA PYABI 1 MUHEPAJIOB. BEIOOP 1
000CHOBaHHE CXEMbl HW3MENbYCHHs, Kiaccuukanmuu W oborameHus. B stom pazgene
HE0OXOMMO pa3padboTaTh (BHIOPATH) MPAKTUUECKHUE CXEMBI, PUMEHSIEMBIE SISl 000TaIleHUs Py
Ha aHaJOTUYHBIX 0OBekTax. J[aTh KpaTKoe OMHMCaHWE W MPHUBECTH PUCYHOK MPUHATON CXEMBI;
yKa3aTh TEXHOJIOTNYECKIE oKasareim oOoraireHus. Heo0xoaumo 000CHOBATH
[eJIeCO00pa3HOCTh IPUMEHEHUSI BBIOPAHHOM cxeMbl oOoramieHus. J{is 9Toro BeIOpaHHas cxema
CPaBHHMBACTCS C HECKOJbKHMHU JIPYTUMH TEXHOJOTHYCCKHMMH CXEMaMH, YKa3bIBAIOTCS WX
HEJOCTaTKU U MPEUMYILECTBA. YUUTHIBas CIIOKHOCTh CPAaBHEHUS BCEX BApUAHTOB MPU KYPCOBOM
MIPOSKTUPOBAHUH, MOXKHO OTPAaHUYHTHCS CPABHCHHEM JIBYX-TPEX BAPHAHTOB CXEM.

BenuunHa BKparuieHHOCTH TOJE3HBIX MUHEPAJIOB U XapaKTep UX MPOPACTAHUS BIHUSIOT Ha
BBIOOp CXeMBbI 0OOTAIeHHs, B YaCTHOCTH, Ha BBIOOp 4Hciia ctaguii oboramenus. CriocoOHOCTh
MUHEPAJIOB K IEPEU3MENBLYCHHIO U OIINIAMOBAHHIO TAK)KE BIIMSIET HA YMCIIO CTAIUI 000TaleHus U
Ha TUI BbIOMpaeMoro obopymoBanus. CreayeT y4YUTHIBaTh, YTO TIEpPEH3MENbUCHUE U
OIIJTAMOBAHKE BPEHO BO BCEX CIy4asX M MO3TOMY HEOOXOIMMO MPUMEHEHHE OOJIBIIOro Yrciia
craguii oboramenus. [locme aHanmm3a BceX MaTepHAIOB BBIOMpACTCS KAdyeCTBEHHas cXema



oOorareHus. Nwmes KaueCTBEHHYIO XapaKTEPUCTUKY CBIpBS, paccUnTBIBAIOT
KauyeCTBEHHO-KOJIMUECTBEHHYIO0 cxemy oOoramienus. [Ipu odopmieHnn KypcoBoro npoexkra HeT
HEO0OXOJUMOCTH NPUBOJUTH PACUET BCEX Y3JIOB CXEMBbI; JOCTATOUYHO IPUBECTH PacdeT OJHOrO
y37a.

(I)opMa 3aUCH KA4Ye€CTBEHHO-KOJIHYECTBEHHOM CXeMbI oﬁorame}mﬂ

No Haumeno Q, /4 Y, % B, % €, %
onepauudii ¥ | BaHHE
IPOJYKTOB omepanuii "
IPOJYKTOB
1 2 3 4 5 6

Vcxons u3 TaHHBIX KaUe€CTBEHHO-KOJIMUYECTBEHHOTO PacyeTa TEXHOJIOTHUECKON CXEMBI
oOoraieHusi, COCTaBIAETCS HTOTOBBIN OalaHC MPOITYKTOB OOOTaIlICHHS.

PacueT BogHO-1IUIaMOBO# cxeMbl. L{esib MpoeKTHpOBaHUs U pacdeTa BOJAHO-IIIAMOBON CXEMbI
- obecrieueHre onTUMaTbHOTO oTHOMEHUs JK: T B onepanusx cXeMbl; ONpe/IeICHHE KOJTHISCTBA
BO/IbI, T0OABJISIEMOM (MJIH BBIBOJMMON) B TOM HJTM MHOM OTIEpAIMK; ONPECIICHHE O0IIEero pacxo ia
BOJIBI U COCTaBJIeHHE OastaHCOB 10 BoJie ( o0miel u cBexeii ). [Ipu pacyere ciieayeT yauThIBaTh,
YTO CyMMAapHOE KOJMYECTBO BOJIbI, TIOCTYIAIOIICH B IPOIIECC, BCETIA IOJIKHO ObITh PABHBIM
CYMMapHOMY KOJIMYECTBY BOJIBI, YXOJSAIIEMY M3 IIpoIecca ¢ KOHSYHBIMH mpoaykTamu. OOrmas
noTpeOHOCTh BOIbI [t 1exa ((adpuku) Ha 10-15 % npeBblinaet noTpedaeHUE BOIBI IS
TEXHOJIOTHYECKHX IIeJIell (Ha CMBIB ITOJIOB, TPOMBIBKY araparoB u T.1.). [lomHoro pacuera
BOJIHO-IIJIAMOBOM CXEMBI B ITOSICHUTEIILHOM 3aITUCKe MPOBOAUTH He TpeOyeTcs. Heooxoaumo
MOKA3aTh MOCIIEI0BATEIFHOCTh pacyeTa, yKa3aTh pacueTHBIC (OPMYJIIBI U OKOHYATEITBHBIC
pe3ysbTaThl pacyera. JJaHHbIe pacueTa CBOISATCS B OT/ACIbHYIO TaOJIHUILY.

dopma 3anucH BOJHO-ILIAMOBO# CXeMBbI

Ne HaumenoBan
onepauudii | | M€ onepanui u Q, T/a R W, M /a V, M /g
MPOJIYKTOB MIPOJIYKTOB
1 2 3 4 5 6

Jis  onTHMH3anMU TPOIECCOB HW3MENbUYeHHS, Kiaccuukanuu, oOorameHuss W T.IL.
HE00XO0/IMMO NMPOBOAUTE KaX/YI0 olepalnio oopaboTku npu nonydyeHnu 3HaueHus JK:T ®. Otu
3HAYeHHsI OepyTCs MCXOAS M3 TMPAKTUYECKUX WIIM HMCCIEeNOBATENbCKUX IaHHBIX. Pa3kimkeHue
IPOAYKTOB OCYHIECTBISIETCS JOOABIEHUEM BOJBI, YTO JIETKO OCYIIECTBHUMO. YMEHBIIEHUE
otHouieHus XK:T TpeOyet oneparuii 00€3BOKHUBaHUS, KOTOPbIE 3HAYUTENIBHO cokHee. [loaTomy
ormepanuu 00€3BOKMBAHUS CJIEIyeT BBOJUTH B CXEMy B KpallHHX ciyd4asxX, KOTJa OHHU
HEOOXOAMMBI  JUISI  TIOBBIMICHHWS] ~ TEXHOJOTMUYECKMX  ToKaszateneir. Hopmbel  pacxona
JOTIOTHUTETIFHOW BOJBI, SIBIISIOTCS TOXE HMCXOJHBIMH TIOKAa3aTENsIMH, HEOOXOJUMBIMH TIpU
pacyere BOJONIIIAMOBOW CXEMbI. BIIa)XHOCTh OTAEIBHBIX MPOAYKTOB, NMEIOMIMX OTHOCHUTEIHLHO
MOCTOSIHHYIO WJIM KOJEONIONIYIOCsS B Y3KUX Mpeseiax 3Ha4eHUH BEITHUMHY, TAaKXKE COCTaBISET
TPYIITY UCXOAHBIX TIOKa3aTenel AJisl pacuyeTa BOAOIIIAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha KAUECTBEHHYIO CXeMy OOOTaIleHUs] HAHOCSTCS CTPENKU K MECTY
MIOJTa9M BOJIBI C YKA3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJIOTMYECKOH CXeMbl 0OOTralieHusi MPOU3BOIATCS BBIOOp M pacyer
obopynoBanus. [Ipu BeIOOpe 060py10BaHMsI PEIIAIOTCS B OCHOBHOM TPH Borpoca: 1) BeIOOp ThIa
¢dyioTaMOHHOM MalMHbL, 2) ompezeneHue TpeOyeMoro oObeMaduIoTallMOHHON MalIMHBI B
3aBUCUMOCTH OT YCIIOBHH ee padoThl W pa3Mepsl; 3) OIpeneieHne ONTHMAIbHOTO B
TEXHOJIOTUYECKOM U TEXHHUKO-IKOHOMHYECKOM OTHOIIEHUAX pa3Mepa (DIoTalMOHHON MAIuHbBI 1
B CBSI3U C 3TUM HEOOXOJMMOTO KOJMUYECTBA YCTAHABIMBAEMBIX ()IIOTAIMOHHBIX MaluH. Tak Kak
pacyer CBOJAMTCS B OCHOBHOM K OIPEIEIIEHUIO KOJIMYeCcTBa 000pyI0BaHUs, TO LIEJIeCO00pa3HO BCe
000pyI0BaHNE CBECTH B TaOJHILY.



®opma 3aUCH CBOAHOMN TA0 MBI (PJIOTANMOHHBIX MAIIIUH

Haumenosan Tun Koanuects OO01ee
ue onepanuin (GIIOTAaMOHHOM | O IUT. HA | KOJIUYECTBO,
MAaIIUHBI OJIHY CEKIIMIO | IT
1 2 3 4

BeiOpate u onucarh BcrioMorarenbHoe 000pyL10BaHUE, K KOTOPBIM OTHOCSATCS KOHTAKTHBIE
YaHbl ¥ IUTATENN JUIsl JO3UPOBKU U PAaBHOMEPHOMW I10J1a4M PEareHTOB.

ITo pe3ynbraTaM BBIIIOJHEHHBIX PACUETOB BBITOJHUTH IPOEKT KOMIOHOBOYHOIO PELICHUS
(JIOTaIMOHHBIX MAIH, TUIAaH U pa3pe3 (I0TAIMOHHOTO IIeXa.

IIpumepHBbIii IepeYyeHb TeM KYPCOBOI0 MPOEKTA

MaccoBas
Ne [IpousBoauTeb
Bapua | HammeHOBaHWE TOJIE3HOTO HCKOITAEMOTO HOCTb, A0
wra /uac KOMIIOHEHTOB

, %
1. ['paduroBas pyna 800 2,5
2. ['paduroBas pyna 2000 55
3. Mennast pyna 4000 1,5
4, Mennas pyna 2000 1,2
5. MeaHo-IMHKOBAs 3000 1,1u2,1
6. MenHo-[IMHKOBAas 4000 1,3ul,8
7. MenHo-1MHKOBas 5000 1,2u 1,9
8. dnroopuToBast 1000 17
9. droopuTOBas 1200 16
10. PryTHO-(moopuroBas 1500 0,1 u 16,5
11. CBHHIIOBO-IIMHKOBAs 3500 0,7u 1,5
12. CBUHIIOBO-IIUHKOBAS 3000 05ul7
13. CBHHIIOBO-MEHAS 4000 0,8m1,2
14. CBUHIIOBO-M€eTHAI 2000 09ul4d
15. Yroas 4000 Af-22
16. VYroab 5000 A¢-24
17. [Momumerammaeckas pyaa (Pb, Cu, Zn) 3000 0,7,09, 2,1
18. [Tonmumerannuueckas pyna (Pb, Cu, Zn) 5000 09,12, 22
19. PrytHO-dumrooputoBas 2500 0,11u 19
20. MenHo-ITuHKOBAas 4000 1,2u2,1
21. MeaHo-IIMHKOBas 3500 1,1ul,8
22. MenHo-11MHKOBas 4500 09u21
23. MegHo-IIMHKOBAas 4000 0,7m 3,1
24. Mennas 2500 15
25. Mennas 3500 1,7




[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Kon
WHJUKaTOpa

Nupukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHbIE CpesicTBa

OIIK-10 Cnoco6eH npuMeHSATh OCH

OBHbIC IPUHIUIIBI TEXHOJIOTHH IKCIIYaTALMOHHOM Pa3BeIKHU, 100bIYH, NepepadoTKH TBEPABIX M0JIe3HbIX

HCKOMACMBIX, CTPOUTEJILCTBA U SKCILJIYaTAllUH MMOA3EMHBIX 00HLEKTOB

OIIK-10.1

BriOupaer
OCHOBHBIC
MIPUHIIMIIBI pacyera
rapamMeTpoB
TEXHOJIOTUHU
OTKPBITON u
MO/I3eMHOU 100BIYH
TMTOJIC3HBIX
HCKOTIAEMBIX,
CTPOUTEIILCTBA U
AKCILTyaTaIluu
TOJI3EMHBIX
00BEKTOB

Ilepeuens meopemuueckux 60npocoe K IK3AMeHy:
1. CymHOoCTS, TIaBHBIC 0COOCHHOCTH | KiIacCU(UKAUS (DIOTAIIMOHHBIX ITPOIIECCOB.
OcHoBHbI€ (aKTOPBI, BIUAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
CymHoCTS, TITaBHBIE 0COOCHHOCTH U Kilaccu(UKanus (IIOTAllMOHHBIX MPOLIECCOB.
CymHOCTB, I1aBHBbIE 0COOCHHOCTH U KilaccupuKanus (HIoTallMOHHBIX PEareHTOB.
DJIeMEHTapHBIN aKT Tpoliecca MeHHON (IoTaIuH.
CKOpOCTh U CENEeKTUBHOCTH(IOTAIIUH.
dnoTanMsuaCcTUIPA3TNIYHONKPYITHOCTH
OcHoBHbIE (aKTOPBI, BIUSAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
Knaccudukanus ¢paoromamnt 1 TpedOBaHUs, IPEAbIBISIEMbIE K HUM.
0. BeiOop, pacueT 1 KOMIIOHOBKa OCHOBHOT'O ¥ BCIIOMOI'aTeJIbHOTO (PIIOTAIIMOHHOTO 000PYI0BaHUS
11. Texnonorus ¢uoTtanoHHOro npouecca. CoBpeMeHHbIE TEHCHIIMHY Pa3BUTHS.
12. Ponb u MecTo (prIOTallMOHHBIX METOI0B 00OTaIIeHH IPU TiepepabOTKe Yriied, pya YepHBIX, IIBETHBIX U
PEIKUX METAJIJIOB.
Pewumbs 3a0auy:
Kakoii OyzeT KoHLIeHTpalusl pacTBopa cyib(aTa Meu, MOITYy4eHHOro Ipu pacTBopeHuu 10 r MmeaHoro Kymnopoca
(CuSO4 . 5 H20) B 300 M BoaBI?
PactBop kakoit koHreHTpanuu (%) momxyuutcs mpu pactBopeHuu 0.01 momnst CuSO4 B 100 T Bogs1?
Pewiums 3a0auy:
Paccunrtarh TeXHONOrMUYECKHE TTOKa3aTeN 00oTaieH s JIOTallMOHHOTO 1iexa. Pe3yabTaTsl NpeacTaBUTh B TAOIHIIE.
Hcxonnsie nannelie: MmaccoBas noisCu B pyae — 0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.

HBOo~NoTRWN




Nunukarop

Kon
JOCTHKECHHUS OneHouHbIE CpesicTBA

MHMKATOpa .
KOMIICTCHITHH

OIIK-10.2 Hcnonszyer Ilpumepnvle npakmuueckue 3a0anus 011 IK3ameHa:
OCHOBHBIE CocTaBUTh CXEMY M PEareHTHBIM PeKUM I (DIOTAIMU PY/IbI
IPUHLUIBL pacueTa | Pewiums 3a0auy:
apaMeTpoB OnpenenuTh TEXHOJIOTHYECKUE TTOKa3aTeNN (IIOTALIMOHHOTO 000TAIIEHUsI METHON PYIbL:
TEXHOJIOTUU - BBIXOJI MEJIHOTO KOHIICHTPATA,
nepepadoTKu - BBIXOJT XBOCTOB,
TBEPJIBIX IOJIE3HBIX | - MACCY XBOCTOB,
HCKOTIaeMBIX - U3BJICUCHUE ME/IM B ME/IHBII KOHIICHTPAT,

- U3BJICUEHUE ME/IM B XBOCTBI JUISl YCJIOBHM, YKa3aHHBIX B Ta0JI.

Pe3ynbraTel pacuera TEXHOJIOTUYECKHX ITOKa3aTesieil 0()OpPMUTH B BUJIE CTAHIAPTHOW TaOJIHIIBI.

OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TabJl.

Pewums 3a0auy:

Onpenenuts TpeOyeMblit 00bEM U KOJIMUECTBO Kamep (IIOTALMOHHBIX MAIMH [yl YCIOBUH, YKa3aHHBIX B TaOJHIIe
(Mo 3amanuio).

Buinonnums 3a0anue:

Bri6path 1 060cHOBaTH cxemy oboraiieHus pyasl. CaenaTh pacueT Ka4eCTBEHHO-KOJIMYECTBEHHOM U BOJOIIAMOBOI
CX€M, a TaK)Ke OCHOBHOT'O 000pyA0BaHUs ((hI0TOMAIINHBI, KOHTAKTHBIE YaHbl). KpylHOCTh N3MENIbYEHHOM py/bI,
MacCOBYIO JIOJII0 IEHHOTO KOMIIOHEHTA B PYE, IPOU3BOAUTEIBHOCTh MPUHSATH MO TaOIUIIE.

Hanpumep: CXOAHBIE TaHHBIE: CONEPKAHNUE B U3MEIBYEHHOM pyae kiacca -0,074 mm — 60 %; maccoBas nons Cu B
pyzne — 1,0 %; pyansie MuHepanbl— xanpkonupuT (CuFeS;), 6opaut (CusFeS,); mpon3BoauTeTbHOCTH (hI0TAIIMOHHOM
¢dadpuku — 5 MIIH.T/TOJI.




0)Ilopsinoxk mnpoBeneHHs] NPOMEKYTOYHON aTTecTAMH, NMOKa3aTeld W KPUTEPUH
OLICHUBAHMS:

[TpomexxyTodHasi arTecTamuisi MO IUCHUIUIMHE «DIIOTAIIMOHHBIA METOA OOOTAIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUYaIOITUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHMs, BBIABIAIONIME CTENEHb C(HOPMHUPOBAHHOCTH YMEHHH H
BJIQJICHUN, NpoBoAUTCA B (hopMe dK3aMeHa U B (OpME BBIMOJHEHHUS U 3alIUThl KypCOBOTO
IIPOEKTA.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe IO SK3aMEHAIIMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAeT 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUUYECKOE
3a/laHue.

OK3aMeH NPOBOAUTCA IO OWileTaM, OXBaThIBAIOIIMM BeCh NpOHAeHHBIM Marepuan. Ilo
OKOHYaHUM OTBETA 3K3aMEHATOP MOXKET 3a/1aTh CTYACHTY JIOMNOJHUTEIbHBIE M YTOUHSIOLIUE
BOMPOCHL. [1070KHUTENBHBIM TaKke OYyAET CTpeMJICHHE CTYACHTAa W3JIOKUTHh PAa3JIMYHbIC TOUKU
3peHusl Ha paccMaTpUBaeMyl0 NpoOiieMy, BBIPa3UTh CBOE OTHOIICHHE K HEH, MpPUMEHUTh
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0iieMaM 000TaIIeHUs TI0JIE3HBIX UCKOTTAEMBIX.

Iloka3aTesn U KpUTEPUH OLIEHMBAHUSA IK3aMEHA:

— Ha OLEHKY «OTINYHO» (5 0amioB) — oOydJaroUIMiics MOKa3bIBACT BBICOKUN YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIETESHIIHHA, T.€. CTYJIEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMKA OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPATypOil, pEKOMEHI0BAHHOW MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJEHTaM, YCBOMBILIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU JIJIS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y UCNOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa.;

— Ha OLEHKY «xopowo» (4 Oamna) — oOydaroIuicsl TMOKa3bIBAaeT CPEeIHUI YpOBEHb
cOpPMHUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAEHT MpEACTaBIsAET  I[IOJIHOE  3HaHUE
y4eOHO-TIPOrPaMMHOI0 MaTepHasa, YCHEIIHO BBIIOIHSIOMUN NpeayCMOTPEHHbIE B ITPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEpATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OILICHKA «XOPOILIO» BBICTABIIAETCS CTYACHTAM, MOKA3aBIIMM CUCTEMATUUECKUN XapaKTep 3HAaHUN
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimel yue6Hoi paboTsl U poecCuOHATBHOMN 1eATEIbHOCTH;

— Ha OLIEHKY «YyJIOBJIETBOPUTEIbHO» (3 Oana) — 00y4aromuics MOKa3bIBaeT MOPOTOBBII
ypOBEeHb C(OPMHUPOBAHHOCTH KOMIIETEHIMH, T.€. CTYIEHT, NPEACTaBIsIET 3HAHHS OCHOBHOIO
y4eOHO-TIPOrpaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM JUIsl JallbHEeHIIed yd4eObl u
npeacTosiell paboThl MO  CHEIUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmoil. Kak mpaBmiio, OIEHKAa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYAEHTaM,
JOTYCTUBIIMM MOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Ja/IaI0IIMM HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTPAaHEHHS MOJ PYKOBOJCTBOM
IpernojaBaTens;

— Ha OLEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oanna) — pe3yabTaT 00ydeHHs He JOCTHTHYT,
oOydaromuiicss HE MOKET I0Ka3aThb 3HAHHS HAa YpPOBHE BOCHPOU3BENEHUS U OOBSCHEHUS
UHpOPMaLINU, HE MOXKET MOKa3aTh WHTEJUIEKTyaJbHbIe HAaBBIKM PELIeHHUs MPOCThIX 3a/ad, T.€. Y
CTyJ€HTa, 0OHAPYKUBAIOTCA MPOOEIIBI B 3HAHUSAX OCHOBHOTO y4E€OHO-TIPOrPaMMHOT0 MaTepuaia,
JMOCTUTHYTHl TIPUHIMIHAIBHBIE OIMMOKM B BBINOTHEHUH MPEAYCMOTPEHHBIX MPOTpaMMOi
3aJaHuH.

Ha OLICHKY «HEYJIOBIETBOPUTEIbHO» (1 6amn) — oOyuaronuiics He MOXKET MOKa3aTh 3HAHUS
HAa YpPOBHE BOCHpPOM3BEIEHHUS U OOBSCHEHHS HMHPOpMAIMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1au.



Iloka3aTeu U KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

Ha OLICHKY «OTIMYHO» (5 OamioB) — paboTa BBIMOJIHEHA B COOTBETCTBHUU C 3aJIaHUEM,
oOyuaromuiicss OKa3bIBa€T BHICOKUI YPOBEHb 3HAHUI HE TOJBKO Ha YPOBHE BOCIIPOM3BEIECHUS U
0o0BbsicHeHUsT MH(OpMAlMM, HO M HUHTEUIEKTyaJbHbIE HABBIKM pelIeHHs IpobdjeM U 3ajad,
HAXOXKJCHUS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH M BEIHECEHHSI KPUTUYECKHX CYXKICHUH;

Ha OLEHKY «xopomo» (4 6amia) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJ1aHUEM,
00yYaromuicsl TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOM3BENEHUS M OOBSICHEHUS
UHpOpPMALMM, HO M MHTEJJIEKTYaJlbHble HABBIKM pELICHUs NpoOieM M 3a4ad, HAXOXKAECHUS
YHUKaJIBHBIX OTBETOB K IpobsieMawm;

Ha OLICHKY «YyIOBJIETBOpUTENbHO» (3 Oayna) — paOoTa BBINOJIHEHA B COOTBETCTBUU C
3aJaHleM, OOYyYaroIIMICs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOU3BEICHHS M OOBSICHEHHUS
MH(POPMALIMHU, UHTEIUIEKTYyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

Ha OIICHKY «HEYIOBJIETBOPHUTENBbHO» (2 Oaia) — 3aJaHHe NpenojaBaTelis BBIIOIHEHO
YaCTUYHO, B MPOLECCE 3aLUThl pabOThl 00yUYarOIMNCS JOIYCKAET CYLIECTBEHHbIE OLUIMOKH, He
MOYET MOKa3aTh WHTEIUICKTYyaJIbHbIC HABBIKM PEIICHUS TIOCTABICHHOM 3a/1a4H.

Ha OLIEHKY «HEYJIOBIETBOpPHUTEIbHO» (1 Oamn) — 3ajaHue IpernojaBaTelis BBIIOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTABICHHOM 3a/1auu.



