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21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
OO6oraiiieHue Moue3HbIX HCKONaeMbIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOMIAEMBIX

4
8

Maruauroropck
2024 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,

MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5 5

3aB. kadenpoit N.A. T'pumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens 4;\\ U.A. [TeiTanes

PaGouas nmporpamma cocraBicHa: _@p %
E. 1O. [eroas

nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK

Peuensenr:
Benymuii cenuanuct OO0 «YpanxumcepBUCH», KaH[l. TEXH. HAYK

//M . B.IIL I'anamos

J

by



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHUA AUCUUIUIMHBI «DIOTAIIMOHHBI METOJl OO0OTaIleHUs» SBISIOTCS
pa3-BUTHE y CTYJIEHTOB JUYHOCTHBIX KAuecCTB, a Takxke (OpMUpOBaHHE MPOPECCHOHATHHBIX
KOM-TIeTeHIInH B cooTBeTcTBHM ¢ TpeboBanusmu ®I'OC BO no cienmansroctr 21.05.04 I'opHoe
JIEI10.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa @DIOoTaMOHHBIA MeToJ OoOoraimieHus: BXOAMT B O0s3aTENbHYI 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

dusnueckue MeTo bl H3y4eHHs OJE3HBIX UCKOIAEMbIX

Xumus (HI0TOpeareHToB

dusnueckas XMMHUs

Xumus

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[IpoexkTupoBanue 00OraTuTENbHbBIX PadpuK

[Ipou3BocTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

ITonroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

TexHousorus oboramieHus NoJe3HbIX HCKOITaeMbIX

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbraTe ocBOeHMs JUCUMIUIMHBI (MOAYNs) «DIIOTallMOHHBIM METOA 00OTraIeHus»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-10 Cnoco0GeH TNPUMEHATh OCHOBHBIE MPHHIUIBI TEXHOJOTHH OSKCIUTyaTallMOHHOM
pasBeiKH, JOOBIYM, NEepepadOTKU TBEPIbIX IOJIE3HBIX HCKOMAEMBbIX, CTPOMTEIbCTBA U
HKCILTYaTaIMK 10/I36MHbBIX O0BEKTOB

OIlK-10.1 BoiOupaeT OCHOBHBIE TPUHLUIBI pacueTa I[apaMeTpOB TEXHOJOTUU
OTKPBITOM U MOJ3EMHON JOOBIYM MOJIE3HBIX HCKOMAEMBIX, CTPOUTENIBCTBA U
9KCIITyaTalluy 10136 MHBIX 00BEKTOB

OIIK-10.2 Hcnons3yeT OCHOBHBIE NPHUHIMIBI pacyeTa IapaMeTPOB TEXHOJIOTHH
nepepadOTKU TBEPABIX MOJIE3HBIX HCKOMAeMBbIX




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 156,8 aka. 4acos:
— aynuropHas — 150 akan. gacos;
— BHeaynuTopHas — 6,8 akaJ. 4acos;
— caMocTosTeNbHas pabora — 59,5 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas g
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S 3 © | camocToATeNnbHON | ycrieBaeMOCTH U
JUCLIATUINHBI 5 S . | KoMneTeH K
@) g £ paboThI TIPOMEKYTOYHOM
nab. | mpakr. | = &
Tlex. Z'g aTTecTaluu
3aH. 3aH. O &
1. ®U3HKO-XUMHYECKHE OCHOBBI
(droTanuu
Wzyuenue
OCHOBHOI 1
11 Teoperuueckue . Brinonuenue u
JIOTIOJTHUTENIEHOM
OCHOBBI nporecca peuieHue OIIK-10.1,
. 4 4 6 6 JIUTEPATYpPBI 110
(droTanuu, 3IeMeHTapHbBII MPAKTUYECKUX OIIK-10.2
JCIUIUIAHE, .
aKkT QuioTanuu 3aJlaHui
KOHCIIEKTa
8 JEKIUH.
Nsyuenune
OCHOBHOI1 1
JIOTIOJTHUTENILHOM Brimonsenue u
1.2 B3aumopeiicteue das 6 6 4 8 JIMTEPATypPhI IO PeILICHHe OIK-10.1,
' paryp MPaKTUYECKUX OIIK-10.2
JCIUIUIAHE, .
3agaHui
KOHCIIEKTa
JEKIUH.
HWroro no pazgeny 10 10 10 14
2. MuHepanu3auusi My3bIPbKOB
BO31yXa NpH (IroTanuu
3amura
U3zydenue Tab0paTOPHBIX
OCHOBHOI 1 pabot Hammcanue
2.1 DneMeHTapHBIA aKT 8 8 6 69 JIOTIOJTHUTENBHOH | KypcoBoro mpoekra| OITK-10.1,
npouecca (aoTaun ! JIUTEPATYpPHI 110 Boinonuenue u OIIK-10.2
JCIUILUTAHE,KOHC perieHue
MEKTa JCKIHUN MPaKTUYECKUX
8 3aJIaHUuN
3amura
U3zydenue Tab0paTOPHBIX
OCHOBHOI 1 pabot Hanmcanue
2.2 Kunerngeckue N
JIOTIOJTHUTENBHOH | KypcoBoro mpoekra| OITK-10.1,
3aKOHOMEPHOCTH TIpoliecca 6 8 6
P JUTEepaTypsl MO Brimonuenue u OIlK-10.2
JCIUILUTAHE,KOHC perieHue
MEKTa JCKIUN MPaKTUYECKUX
3aJIaHUuN
Uroro no pazaeny 14 16 6 12,9
3. dnoTanMoHHbIE PeareHTh




3amura

W3zyuenne 71a00paTOPHBIX
3.1 Hasnauenue, i . parop
OCHOBHOI1 U pabot Hanmcanue
KJacCcUpHUKaIus u N
JIOTIONTHUTENBHOU | KypcoBoro npoekra| OIIK-10.1,
OCHOBHBIE (dbopMel 8 10 8
JUTEPaTyphl IO Beinonnenue u OIIK-10.2
3aKpeIUICHUS
JCIUIUIAHE, peenue
(ITOTAIIMOHHBIX PEareHTOB N
KOHCIICKTa JICKIIUI | MPaKTHYECKUX
3aJaHUi
HUroro no pazaeny 8 10 8
4. ®noTauuMoOHHBIE MAlIMHBI U
BCIIOMOTATEIbHOE
3amura
Wzyuenne 1a00paTOPHBIX
4.1 Knaccudukanus OCHOBHOI#1 1 pabot Harnmcanue
(noroManH u 6 6 6 4 JIOTIONIHUTEINIBHON | KypcoBoro npoekra| OIIK-10.1,
TpeboBaHus, JIUTEPATYPHI 110 Brinonuenue u OIIK-10.2
TpeIbIBISIEMbIC K HUM JUCIUIUTAHE, pelieHue
KOHCIEKTA JICKIUH | MpaKTHYeCKUX
3aJlaHuI
3amura
Wzyuenue 71a00paTOPHBIX
OCHOBHOH U pabot Hanmcanue
4.2 Bcenomorarensaoe N
JIOTIONTHUTENBHOU | KypcoBoro npoekra| OIIK-10.1,
(hoTanmoHHOE 8 8 4
JTUTEPATYPHI 110 Brinonuenue u OIlK-10.2
obopymoBanue
JUCIUIUTAHE, peleHue
KOHCIEKTA JICKIUH |  MPaKTHYeCKUX
3aJlaHUI
Wroro no pazneny 14 14 6 8
5. IIpaktuka ¢uroranun
3amuTa
Uzydenue 7Ta00paTOPHBIX
OCHOBHOI1 1 pabot Hanucanue
51 Texnomorus 10 8 8 106 JTOTIOJTHUTENBHOU | KypcoBoro npoekra| OIIK-10.1,
(oTanMoHHOTO ImpoLecca ' JIUTEPATYpPBI 110 Boinonuenue u OIIK-10.2
JCIUIUIAHE, penieHue
KOHCIIEKTA JICKIHH |  MpaKTHIeCKUX
3aJIlaHUI
3amura
Uzydenue 7Ta00paTOPHBIX
OCHOBHOM 1 pabor Hanncanue
5.2 Opranmzauus pabGoOThI N
JTOTIONTHUTENBHOU | KypcoBoro npoekra| OIIK-10.1,
(hII0TAMOHHOTO 4 2 6
JIUTEPATYPHI 110 Beinonuenue u OIlK-10.2
OTJIENICHHS
UCIUIIIINHE, peleHue
KOHCIEKTA JICKIUH |  MPaKTHYECKUX
3aJlaHU
HWroro no pazneny 14 10 8 16,6
Wroro 3a cemectp 60 60 30 59,5 9K3aMeH,KIT
KYPCOBOM ITPOEKT
Hroro no aucnuminuze 60 60 30 59,5 yP P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomecce nmpemomaBaHUS ~— TUCHMIUIMHBI  TPUMEHSIOTCS — Pa3JIMYHBIC  BUJBI
00pa3oBaTeNbHBIX TEXHOJIOTHUM.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B POIeCCe BBHITOIHEHHS J1a00paTOPHBIX PadoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephalla M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISIOT
CTYZICHTAaM OCO3HATh KOMIUICKCHBIA XapakTep Kypca, €ro OpPraHHYeCKyH CBsI3b C JIPYTUMHU
JUCHUITIIMHAMM C(bOpMI/IpOBaTB 3HaHUA O IIponccCax OKYCKOBAHUA U MCTAJUTYPTHYCCKUX
nporeccax, a TaKKe B JajbHEWIIEM MPUMEHUTHh IIOJIyYCHHBIC 3HAHHUA B MPAKTUYCCKON
JESTEIIbHOCTH.

[lepeqaua HEOOXOAMMBIX TEOPETUYECKHX 3HAaHUH W (OPMHUPOBAHHE OCHOBHBIX
MPEJICTABICHUIA TI0 KypCy IPOUCXOANT C UCTIOIB30BAHUEM MYJIbTUMEANIHOTO 000y TOBaHHUS.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1. AGpamoB, A.A. dnoranuoHHbIE METOABI OOOrameHus: [DIEKTPOHHBIH pecypc] :
yueOHuk / A.A. A6pamoB. — DieKTpoH. AaH. — Mocksa : ['opuast kaura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pesxum moctyma: https://e.lanbook.com/book/111390

2. Bouapos, B.A. ®norairoHHOe 00OTalCHHE TTOJIE3HBIX UCKOMAeMbIX : yueOHuk / B.A.
bouapos, 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) JlonostHuTEIbHAS JIUTEPATYpA:

1. Abpamos, A.A. ®ioTanoOHHBIE METO bl 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 METOIbl oOOorameHus. XHUMHUYECKHE OCHOBBI
durotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexwum nocrymna: https://e.lanbook.com/book/2073

3. Umxkerckuid, B. b. O6oraturenbHbie npomecchl. OCHOBBI (IOTAIMOHHBIX MPOIIECCOB
[DnexTpoHHBI pecypc]: yueOHoe mocodue /| MI'TY. - Marnutoropck : 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 my3slpbKoB Bo3ayxa npu ¢uiotanuu: ¥Yd. mocodue.

Marnutoropck: MI'TY, 2000.

5. Ilepuogmueckue wuznanus: «OOoramenue pyn», «lopHb KypHam», « OpHBIIL
XKypHai. M3BecTus BHICIINX y4eOHBIX 3aBeieHU”, pehepaTuBHBIi sxypHan “I'opHoe neno”.

B) MeTonuyeckue ykazaHus:
1. Ymxenckuii B.b. JlabopaTopHbIii mpakTHKyM. «DIIOTAIMOHHBIN METO 000TaIeHHsI


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

st cryneHToB  crenuanbHocTd  130405.65 nHeBHOW u  3a0uHON  QopMm  OOydeHHS». -
MarauToropck: MI'TY, 2014 - Pexum JOCTyTa:
https://newlms.magtu.ru/course/view.php?id=75767

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

https://e.lanbook.com/book/111390 A6pamoB, A.A. @®IOTalMOHHBIE  METOJIBI
oboraieHus [ JIEKTpOHHBIN pecypc] : yueOnuk / A.A. AGpaMoB. — DICKTPOH. JaH. — MOCKBa :
I'opnas xkuura, 2017. — 600 c. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 bouapo, B.A. ®noranuonHoe oboraieHue
MOJIC3HBIX MCKOMaeMbIX : yueOnuk / B.A. Bouapos, B.A. Urnarkuna, T.W. FOmmna. — Mockaa :
['opnas kaura, 2017. — 837 ¢. — ISBN 978-5-98672-414-0.

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULICH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pacrpocTpansemoe [10 0OECCPOYHO

IIpodeccuonanbublie 6a3bl JAHHBIX M HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hazsaunue xkypca CchlIKa

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

HaIII/IOHaJII)HaFI I/IHq)OpMaIII/IOHHO-aHaJII/ITI/IlICCKaﬂ URL

CHUCTCMA — POCCHﬁCKHﬁ HHAOCKC Haquoro I_II/ITI/IpOBaHI/I}I h - - -
ttps://elibrary.ru/project risc.as

(PUHLI) p Y.ru/proj p

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHrue TUCIIUIIHHBI (MOTYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecriedeHNe IUCIUIUIMHBI BKIIIOYAET:

JlexkimonHas ayautopus- MynbTUMEIUITHBIE CpeICTBa XpaHEHHUs, TMepelayn U
IpeJICTaBlIeHNUs HHPOpMaAUU

JlaGoparopus MeXaHHYECKHX HccienoBaHuil -DroTalnoHHbIe MAIIMHBI; J1a00paTOPHBIE
MEJTbHHIIBI

[Tomemenne ans  XpaHeHUss W TOPOPUIAKTHYECKOTO OOCTYXHUBaHUS  y4eOHOTO
obopynoBanusa- [lkadel mis xpaHeHHS Y4eOHO-METOAMYECKOW JTOKyMEHTAIluH, Y4YeOHOTo
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.

[Ipunoxenne 1

6 YueOHO-MeTOAM1YeCKOE 00ecTieYeHne CAMOCTOATEIbHOH Pa0doThI 00y4arouXcst

CamocTosTenbHas paboTa CTYJEHTOB MOCTPOEHA TaKUM 00pa3oM, YTO B Ipoliecce padoThl
CTYAEHTHI 3aKPEIUIAIOT 3HAHHS, IOJTYYEHHBIE B MPOLIECCE TEOPETUUYECKOT0 O0YUSHHS, TEM CaMbIM
bopMHUPYIOT TPOPECCHOHATBHBIC YMEHUS U HABBIKH.

B mnpouecce wu3yueHHs AMCUMIUIMHBI OCYIIECTBISETCS TEKYIIMH M MEPHOIHMYECKUI
KOHTPOJIb 32 pe3yJabTaTaMU OCBOCHHUsSI ydeOHOro Kypca. Tekymuid KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEACTBEHHO B MpOIecce YCBOSHHUS, 3aKperyIieHns, 0000IeHN U CUCTeMaTU3allul 3HAaHHH,
yMeHHﬁ, BJIaZICHUSA HAaBBIKAMH W IIO3BOJISCT OINCPATHUBHO AWMATHOCTUPOBATH WU KOPPEKTUPOBATH,
COBEPILICHCTBOBATh 3HAHUS, YMEHUS U BIIAJICHUE HaBbIKAMM CTYIEHTOB, OOecreunBaeT
CTUMYJIUPOBAaHME M MOTHMBALIMIO MX AEATEJBHOCTU Ha KaXJOM 3aHATHU. TeKymuil KOHTpOJIb
OCYIIECTBIIsIETCS B opMe YCTHOTO ompoca (codeceoBaHms).

[Tepponnuecknii KOHTPOJb I1€Jb KOTOPOTrO OOOOIIEHHE ¥ CHUCTEMaTU3alMs 3HAHHMH,
npoBepka 3(h(HEKTUBHOCTH YCBOCHMS CTYIEHTAMU ONPEACICHHOTO, JIOTUYECKU 3aBEPILIECHHOTO


https://newlms.magtu.ru/course/view.php?id=75767
https://e.lanbook.com/book/111390
https://e.lanbook.com/book/111386
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

colepkaHusl y4eOHOro MarepHuaja OCYIIECTBIIeTCS B (opMe 3amuThl J1aOOpaTOPHBIX,
KOHTPOJIBHBIX padoT.

[To mucuumniuHe «®IOTAMOHHBIN METOJ] 00OTAICHUs » MPEeNyCMOTpeHa ayaUuTOpHAs U
BHEAYyJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

IIpuMepHBIii TIepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH

Paznen 1. ®usnko-xumMuueckue OCHOBBI (PIIOTALIMH.

1. Knaccudukanus GproTamoOHHBIX IPOLECCOB.

2.  Hcropus BOZHUKHOBEHUS U Pa3BUTHUS METOAA.

3. XapakTepHucTuka TBEpJoH (a3bl.

4,  XapaKTepuCTHUKa XKUIKOHU (a3bl.

Paznen 2. Munepanu3zanus my3sIpbKOB BO3yXa IpH (hIOTAIHH.
CMaunBaHuEe MUHEPAIbHBIX IIOBEPXHOCTEH.
JIBOMHOM 3JIEKTPUYECKU CIION.
TepMonnHaMHUYECKUI aHANIN3 NTPOLIECCOB MUHEPAIU3ALUH.
Kunernueckuii aHanu3 npoueccoB MUHEpaIU3alru.
OcHOBHBIE (haKTOPBI, BIUSIONINE Ha ITPOLECC MUHEPAIU3ALIUH.
Kunernka ¢noramum, CKOPOCTh U CEIIEKTUBHOCTH (IIOTALINH.
KpynHocTs ¢uioTupyemsIx yacTul.
AHanu3 cuil, AEUCTBYIOIINX MEXAY CONMIKAIOIUMUCS MY3bIPHKOM U YaCTULIEH.
Pasz[en 3. ®OTAlMOHHBIE PEAreHTHI.
Hasnauenue u kiaccudukanus GpaoTaliOHHBIX peareHTOB.
PearenTsl cobuparenu, cocTaB, CBOICTBa U MEXaHU3M JICHCTBUS.
PearenTs! akTHBATOPHI U UX ACUCTBHUE MPH (DIOTAIHH.
PearenTs! nenpeccopsl, COCTaB U AEHCTBHE MPU (PIOTALUH.
PeareHTsl peryasTopsl cpesibl U UX JAeWCTBUE IPU (DIOTALKN.
PearenTsl meHOOOpazoBaTey, COCTaB U JecTBHUE.
Pasnen 4. dnoTanmoHHBIC MAITUHBI U BCTIOMOTATEIbHOE 000PY/I0BaHHE.
1. Mexanuueckue (paoTOMAIIMHEI.
2. ITneBMoMexaHmvecknehI0TOMAIINHEI.
3. IIneBmaruueckue (pI0TO MAIIUHBL.
4.  BcnomoratenbHoe IIOTAllMOHHOE 000PYAOBaHUE.
Paznen 5. Ilpaktuka duoranuu.
[TpakTHka ¢oTanuy anoisipHbIX HECYIb(UAHBIX MUHEPAIOB.
[TpakTrka (oTanuy MeIHBIX U MEIHO-IIMHKOBBIX PY/.
[TpakTka ¢p0Taluy CBUHIIOBO-IIUHKOBBIX U CBUHLIOBO-MEHBIX PY/I.
[TpakTuka ¢aoTanuu NOIMMETAIUIMYECKUX PYI.
[TpaxTHka ¢aoranuu HecyIb(QUIHBIX MUHEPAJIOB.

PNOURWNE

oA wWNE

arONE

HpI/IMepHHﬁ NEpCUCHL BOIIPOCOB JJIA TCKYH_ICI‘/’I aTTeCTallnuu:

1. Yro xapakTepu3yeT BEJIMUYNHA KPA€BOTO YIJIa CMAYUBaHUsA?

2. Kak BnusitoT peareHTsl coOupareny U Jernpeccopbl HA CMAaulBaHUE MUHEPATbHBIX
MTOBEPXHOCTEN?

3. Yro Takoe ruipaTHbBIN CIIOW?

4. Kaxoit kpaeBo# yroy CMauMBaHUs SBJISETCS PAaBHOBECHBIM?

5. Yro Takoe rucTepe3nc CMauuBaHuA?

6. 3HaueHue SBJICHUH MOBBIILIEHUS U CHI)KEHUSI CMAYUBAaEMOCTH TOBEPXHOCTEH is
nporiecca (GroTaum.

7. Yemy paBHa BeTMYMHA KPAeBOr0 yrila CMauMBaHUs B ClIydae MOJHOTO CMauylBaHUS
Y TIOJTHOTO HECMa4yHUBaHUs?

8. Jns  dmoTamum  KakMX ~MHHEPAJIOB MOTYT  HCIIOJB30BaThCS  OYTHIIOBBIN

KCAaHTOTEHAT M oJieaT HaTpus?



9. Kakoii peareHT siBisieTcsi Oojiee CENEKTUBHBIM: OJIeaT HATPHsl MM OYTHUIIOBBIH
KCaHTOIe€HaT?

10. Kak wu3MeHseTcs BBIXOJ KOHIIGHTpaTa MPH YBEIUYCHUHM KOHIICHTPAIUU
KCaHTOTeHaTa U mo4yemy?

11. Uro Takoe OecriernHast proramnus?

12. KaxoBa ob6nacts mpumMeHeHus OecrieHHoH diotamuu?

13. B gewm 3aknrouaercs mpuyrHA MOBBIIIEHUS MPOYHOCTH BO3YITHBIX MMy3bIPHKOB B
MIPUCYTCTBUH TIEHOOOpa30BaTEICH ?

14. Kakune nenooGpa3zoBaTeny SBISIOTCS HaNOOJIee CHILHBIMU?

15. Kaknumu cBoicTBamMH TOJDKHBI 00J1a71aTh (hJIOTAIIMOHHBIE TICHBI?

16. [Toyemy mpu MOBBIICHUH KOHLIEHTPAIlMH MEeHOOOpa3oBaTelss NeHO0Opa3oBaHUe
ycunauBaetcs?

17. [Touemy my3BIPHKU BO3/IyXa BBIICISIOTCS Ha MTOBEPXHOCTH MHHEPAIbHBIX YaCTHII,
a He B o0beMe KuaKou (has3pl?

18. Kak wu3MeHseTcs BBIXOJ KOHIIEHTpaTa NpPH W3MCHCHHH KOHIICHTPAIMH
cobuparenei?

19. Kak Baumser crenmeHp ruaApodOoOHOCTH TOBEPXHOCTH HAa  BEPOSTHOCTH
BO3HUKHOBEHUS My3BbIPHKOB Taza?

20. Urto Takoe BakyyMHas ¢iioTamus?

21. Yrto Takoe ckopocTh ¢uroTanuu’?

22. Kakue dakTopsl BIUSIOT HA CKOPOCTH (IIOTAINU U KaK?

23. KakoBbl NpUYMHBI CHIYKEHUS CKOPOCTH (uioTaiuu GproTupyeMoro MuHepania?

24. KakoBbl TNpUYMHBI YBEIUYCHUS CKOPOCTH (proTamuu JENpPecCHpyeMOro
MUHepayia?

25. Kak wu3MeHsieTcsi CeNeKTUBHOCTh pa3feiieHUs MUHEPAJIOB MPH yBEIHYCHUH
cKopocTu ¢uioTanuu?

26. Hasnauenue u MexaHU3M JICHCTBHS MPUMEHSIEMBIX PEarcHTOB.

27. KakoBo 3HaueHHe UCIOJIb3yEeMbIX PEareHTOB U MEXaHU3M HX JAeHcTBUSA?

28. KakoBel xapakTepHble OCOOEHHOCTH pyI, TepepadaTbiBa€MbIX TIO MPSIMOIi
CEJIEKTHBHOU cxeme?

29. Kakwue py/ibl Ha3pIBalOTCS CILIONTHBIMHA CYITb(OUTHBIMA?

30. [TpuuuHsl, 3aTpyaHSIONINE (IOTAIIMIO METHO-IIMHKOBBIX pya?

31. KakoBbI Jpyrre BO3MOXKHBIC PEareHTHBIE PEKUMBI (DIOTAMN METHO-IIHHKOBBIX
pya?

32. Kakwue py/ibl Ha3pIBalOTCS BKPAIICHHBIMU CYTb(UTHBIMA?

33. KakoBo Ha3HaYeHHE U MEXAaHU3M JICHCTBUS IPUMEHSIEMBIX peareHTOB?

34. Kakue (axTops! BIUSIOT Ha QJIOTallMOHHBIE CBOMCTBA yTiei?

35. KakoBbl 0cobeHHOCTH Tporiecca GoTanuu yriei?

36. [Touemy 4aCTHIIBI YTJII UMEIOT BBICOKYIO (hJIOTAIIMOHHYIO CITOCOOHOCTH?

37. KakoBo Ha3HaYeHHE U MEXAaHU3M JIEHCTBUS HCTOIB3YEMbIX PEareHTOB?

38. Kak HEoO0XOaMMO HW3MEHHTh PEarcHTHBIM PEXKHM JUIS TIOBBIIICHHUS KadecTBa
KOHIIeHTpaTa?

39. Kak perynupoBath paboTy (QmoTomMammHbl I TIOBBINIEHWS KadyecTBa
KOHIIeHTpaTa?

40. Kak Biusier BpeMst (ioTanuy B OTAETHHBIX ONEpaNUsAX Ha MOKa3aTeNn (IIOTaluy.

41. Korna 6pl1a npeanosxeHa neHHast cenapausi?

42. UYrto Takoe neHHas cemnapanus?

43. KakoBbl rmaBHBIE 0COOCHHOCTH TIEHHOUW cemaparuu?

44, Kak perynupyercs paboTa MaluHsbl Uit IEHHOM cenapauun?

45. KakoBbl mnpeumyliecTBa M HEIOCTATKM MAIIMH A [EHHOM Ccenapalnuy I0
CPaBHEHMIO C IPYTMMHU TUTIaMU (IIOTOMAIIUH?

46. KakoBbI r1aBHBIE OCOOCHHOCTH MAIIIMH JJIs KOJOHHOM (prioTaruun?

47. KaxoBa o6macTs mpuMeHEeHNs KOJOHHBIX (hJIOTOMAITHH?



48. KakoBbI IyTH COBEPILICHCTBOBAaHMS MAIIWH JJIs1 KOJOHHOHU (uioTanuu?
49, Kak perymupyercst paboTa KOJOHHBIX (JIOTOMAIIHH?

HpI/IMepHHﬁ MEPCUCHb TCM U SaHaHHfI AJI IIOATOTOBKH K OK3aMCHY:

1. [Tonsitne o ¢moranuu, ee OCOOCHHOCTH W POJb B IpoleccaXx OOOTralieHus
HOJIE3HBIX HCKOMAEMBIX.

2. Kpeson, kcunenon, mupuana, OIICM u OIICBE. CocraB, cBoiicTBa U 001acTh
HPUMEHEHHUS.

3. [IpakTuka potanuu GIr0OpUTa U PACTBOPUMBIX COJICH.

4. MaxkcumanbHbIi pazmep (GIOTHPYEMBIX YACTHIL.

5. JutnodocdaTsl, AMKCAHTOTEHHIbl M MepKanTaHbl. CBOWCTBA M TEXHOJOTHS
PUMEHEHHUS.

6. ®noromamieel PM u ¢ KUISIIEM  CIIOEM. Y CTPOWCTBO, PpEryJIMpOBKa,
IpeuMylIecTBa U HEJOCTATKH.

7. Krnaccudukanus (haoTaiimoOHHBIX TPOILIECCOB.

8. PearenTsl — agenpeccopsl, MEXaHU3M HUX JIeHCTBUS IpU (IIOTALUY.

9. Bnusinue nutamoB Ha npornecc ¢guotanuu. CriocoObl CHUXKEHUS BIMSHUS 111JIAMOB
Ha [oKa3aTenu QJIoTaluH.

10. XapakTepucTuKa >KUIKOH (hazbl (proTaOHHON IyJIBITBL.

11. PeareHTsl 3aMeHUTENN OJIEMHOBOW KUCIIOTHI.

12. [THeBMOMexaHWYeCKHE (HIOTOMAIIMHBEL. Y CTPOWCTBO, O0JACTh TPUMEHEHUS,
IpeuMylIecTBa U HEJOCTATKH.

13. [ToBepxHocTHas sHeprus. Kore3us u anres3us B mporeccax cMaunBaHUsI.

14. [{nanun v nuanniaas. CBONCTBA, MEXaHU3M JIEHCTBUS U 00JIACTh IPUMEHEHHMSL.

15. [Tpomeccrl arperanuu 4acTull Bo (hJIOTAlMOHHOW IyJbIle. BiusHue arperanuu
4acTHIl Ha (IIOTALHUIO.

16. ["azoBas daza proranmonHo mynbnbl. KnHeTHKa BBIZETEHHS Ta30BbIX ITy3BIPHKOB
U3 )KUJIKOH (ha3bl.

17. CtpoeHue u aelicTBUEe BCIIEHUBATEEH.

18. ®noromamHbl  «MexaHoOp». YCTpOHCTBO, peryaupoBKa, MpeuMyIlecTBa M
HepocTaTku. O0IacTb MPUMEHEHHUS.

19. XapakTep HEHACBILEHHbBIX CBs3€il Ha MOBEPXHOCTU MUHepaioB. ['uapopoOHOCTH
U TUAPO(UIBHOCTH TOBEPXHOCTEH.

20. OneuHoBass kucinora M oznear Hatpus. CBOMCTBa, TEXHOJNOTHS M 00IaCTh
PUMEHEHUSI.

21. [TpakTuka ¢aoTanuu MeIHO-MOJUOIEHOBBIX PY/I.

22. CmauuBanue nosepxHocteil. KpaeBoil yron cMaunBanusi, rTujpaTHbIE CIOU.

23. CocnoBoe macino, UM — 68, T — 66 u T — 80. CocraB, cBoiicTBa U 00JaCTh
PUMEHECHUSI.

24. [TpakTuka oTanuu MeTHBIX CYIb(GUAHBIX PYI.

25. TepMoIMHaMUYECKUI aHAIW3 BEPOSITHOCTH BO3HUKHOBEHMS Ha MHUHEPAIBHON
MOBEPXHOCTH MY3bIPHKOB Ia30B, BBIICISIOMUXCSA U3 PACTBOpA.

26. CepHuCTHIN HaTpHil. MexaHW3M IEUCTBUS U 00JaCTh TPUMEHEHUSI.

27. [TpakTuka ¢oTanuy CBUHIIOBO-MEAHBIX CYIb()UIHBIX PY.

28. JIByxda3ubie nensl. OOpa3zoBaHue, yCTOWYUBOCTD U pa3pylleHUE TEH.

29. CynbhuT HaTpUs, HUHKOBBIM KYHOpPOC ¥ OMXpoMaT Kayus. MexaHu3M JAelCTBUs U
00JacTb MPpUMEHEHHUSI.

30. ®dnorauus KeIe3HbIX Py.

31. JIBOWHO# 2JIEKTPUUECKHI CITOM.

32. Opranndeckue genpeccopbl. CocrtaB, MeXaHM3M JEHCTBUS U 00JacTh
HPUMEHEHHUS.

33. Br16op, pacder U KOMIOHOBKA (hJIOTOMAIIIKH.

34. Knaccudukanms n HazHaueHHE (IIOTAIIMOHHBIX PEareHTOB.



35. Kcantorenatsl. CBolicTBa, MEXaHU3M JACUCTBUS U 00JIaCTh IPUMEHEHUSI.

36. doranusa TOHKUX YaCTHLI.

37. BepositHOCTB itoTanuu.

38. Pearentsi-perymnstopsl  cpenbl. CoctaB, MexaHU3M JeHCTBUS U 00JacThb
MIPUMCHCHHUS.

39. [TpakTuka ¢aoTauy MeIHO-CBUHIIOBO-IIMHKOBO-ITUPUTHBIX PY/I.

40. [TpouHOCTB 3aKpeIIeHUs ITy3bIpbKa Ha MUHEPAJIbHOHN MOBEPXHOCTU. YTOI (POPMBI.

4]. Anonspasie cobupartenu. CocTaB, CBOHCTBAa, MEXaHHM3M JCHCTBUS M 00JaCTh
MIPUMCHCHHUS.

42. [IpakTuka daoTanuu CBUHIIOBO-IIMHKOBBIX CYJIb(QUIHBIX PY/I.

43. Tpexdasnslie nensl. BropuuHoe oboramieHre B IEHHOM CJI0€.

44, OcHoBHbIE (HOPMBI 3aKpeTUICHHS (I0TAIIMOHHBIX PEareHTOB.

45. [TpakTuka GIOTaIH AOISIPHBIX HECYIb(MUIHBIX MUHEPAIIOB.

46. AHanu3 cuil, AEUCTBYIOMINX MEXAY CONMKAIOMIUMUCS MY3bIPHKOM U YaCTHULICH.

47. Kunkoe crexino. CoctaB, MEXaHU3M JIEUCTBHS U 00JIACTh PUMEHEHHS.

48. [TpakTuka ¢ha0Tay CBUHIIOBBIX U IIMHKOBBIX OKUCICHHBIX U CMEIIAHHBIX PY/I.

49. KuneTnka 3aKperuieHus 9acTHIIBI Ha Ty3bIPbKE BO3AyXa.

50. Karuonnsie coouparenu. CBOKHCTBa, MEXaHU3M JCHCTBHUS U 00JIaCTh IPUMEHEHHSL.

51. BcnomorarenbHOe uioTallmoHHOE 000PYI0BAHHE.

52. CKOpOCTb U CENEeKTUBHOCTH Mpoliecca (hroTanuu.

53. CrpoeHnue u knaccuukaius peareHToB-coouparesiei.

54. [TpakTuka ¢ha0Taluu METHBIX OKUCIEHHBIX M CMELICHHBIX PY/I.

55. ['ucrepe3uc cMauyuBaHus U €r0 poJib IpH (rroTanuu.

56. @dnoTanus KpynHbIX YacTHII.

S7. [THeBMaTuveckne  (IOTAIIMOHHBIE  MAIIUHBL. Y CTPOWCTBO, PEryJIUPOBKa,

npeumMmyniecTBa 1 HECJOCTATKH.

[lenpto J1a0OpaTOpHBIX PAOOT MO JaHHOM MAMCLUIUIMHE SBJSETCS IPaKTHYECKOe
03HAKOMJIEHHE CTYJEHTOB C Pa3IWYHBbIMU (DJIOTAlMOHHBIMU peareHTaMu U cxemMamu (oTaluuu
MIOJIE3HBIX MCKOMAEMBIX, & TAK)KE MOJIyYEHHE HABBIKOB I10 BBIIIOJIHEHUIO PA3JIMUHBIX ONBITOB. B
YaCTHOCTH, CTYAEHT [JOJDKEH YMETh IPaBWIbHO OOOCHOBAaTh pEareHTHBIH pEeXUM U
NpPEJCTaBICHHYIO cXeMy (QIIoTaluu JUIsl 3aJaHHOrO THIIA pYJbl, pPaccuuTaTb OCHOBHbBIE
nokasarenu oOoramieHuss W MpeACTaBUTh  MHIUBUAYyalbHBIH oOT4eT. Bce monydyeHHbIe
HKCIIEpUMEHTANIbHbIE JaHHbIE HEOOXOJMMO IPOAHAIN3UPOBATH, IMPOBEPUTH BBINOJIHEHA JIU
OCHOBHas 11eJ1b paboThl, c(hOpMyIUpPOBaTh BBIBOABI. ECiIu MoTyuyeHbl HU3KHE TEXHOJIOTUYECKUE
nokaszareau o0oramieHus, yKa3aTb BO3MOXKHbIE IPUYMHBI U IIyTH MOBBILIIEHUS TOKa3aTeeH.

[Ipu BbIMOAHEHMH pabOT CTPOro coOMIOAATh MpaBUjia TEXHUKH O€30MacHOCTH U
MHCTPYKLIUU 110 paboTe ¢ anmaparypou.

[Tepeuens 1abopaTopHBIX paboT:

N3yuenne BIUSHUS pa3IMYHBIX PEAareHTOB Ha CMaYWBaeMOCTh MTOBEPXHOCTH MUHEPAJIOB.

N3yuenune CBOMCTB (hI0TaIMOHHOTO NeNCTBUA OCHOBHBIX
peareHToB—coOupareneil. i3yuenne CBONCTB peareHToB - TeHooOpa3oBaTesnei.

W3ydeHnne cobupaTenbHON CIOCOOHOCTH peareHToB — coOupareneil MeToJJOM BaKyyMHOM
daorammm.

W3ydeHne KuHEeTUKH (proTanuu.

OOGorareHne MeIHO-IIMHKOBOM PY/IBI IO CXEeMe MPSMOM CEIeKTUBHOU (prroTaruu.

®dnoranus yris.

N3ydenue paboThl HEMPEPHIBHOM (IIOTAIIMIOHHOM YCTAHOBKH.

dnoTauus Ha MalIMHE JUIS IEHHOW cenapauuu.

droTanysa Ha KOJOHHOM MalIuHE.



[{enp BBINOJHEHUS KYpCOBOIO MPOEKTAa MO AUCUHUINIMHE «DIOTAMOHHBIA METOJ
oOoramieHus1» COCTOUT B TOM, YTOOBI 3aKpENUTh U YIIAyOUTh MNPAKTUYECKUE HABBIKUIIO
000TaIeHHIO MOJIE3HBIX HCKOMAeMbIX (DJIOTAIIMOHHBIM METOJIOM, ITOJIyYE€HHBIC HA JIEKIUAX U IPU
BBIMIOJTHEHUH JTa0OpaTOpHbIX paboT. B 4YacTHOCTH, CTYOEHT [OJDKEH YMETh IMPaBUIBHO
000CHOBATh TEXHOJOTMYECKYIO CXeMy (JIOTAllMU U peareHTHHIN PEeXUM, BIOpAaTh U pacCUUTATh
OCHOBHOE U BCIIOMOTaTeIbHOE 000PYI0BaHKE U PAIlIOHATIBHO Pa3MECTUTh €ro BO (DJI0OTAllMOHHOM
exe.

B nmnporecce BBINONHEHHS 3TOr0 IMPOEKTa CTYACGHT JOJDKEH HCIOJIb30BaTh 3HAHUS,
MOJIy4YCHHBIEC paHee MPH U3yYCHUU CMEKHBIX JUCLUILINH, a TAK)KE OIMBIT paboThl U HaOII0AeHUS
OpyU  MPOXOXKJIEHUU  MPOU3BOJACTBEHHOW  MPAKTUKM MO  TOJYYCHHUIO  TEPBUYHBIX
npodeCCHOHATIPHBIX YMEHHI M HAaBBIKOB, a TAKKe JUTEPATypy MO BOMPOCAM MPOCKTUPOBAHUS
oboraTuTeNbHBIX (HaOpHK.

3agaHneM Ha KypCOBOHM MPOEKT MpPeayCMaTpUBAETCs pa3padoTaTh MPOEKT (PIOTaIMOHHOTO
OTJIeNIeHUs ISl TIepepaboTKU PyJ YEPHBIX, IIBETHBIX METAJUIOB U HEMETAJTMYECKOrO ChIpbs. B
COOTBETCTBUHM C 3aJlaHUeM HEoO0XOJUMO OOOCHOBATH TEXHOJOTHIO (IIOTAlMH, PACCUUTATh
KaueCTBEHHO-KOJIMYECTBEHHYIO M BOJHO-IIIJIAMOBYIO CXEMBI, BBIOPATh U PacCUUTATh OCHOBHOE U
BCIIOMOTaTeIbHOE 000PY/I0BaHHE.

[TpumepHOe 3a1aHue Ha KyPCOBOM MPOEKT:

PaspaboTtars mpoekT ¢uroTanmoHHOTo 1exa Uit odorameHus pyasl. Beiopats u 000CHOBATH
cxemy oOoramieHus pyabl. Caenats pacueT KaueCTBEHHO-KOJIMYECTBEHHONW UM BOAHO-IILIAMOBOM
CXEM, a TaK)X€ OCHOBHOIO W BCIOMOIaTeiabHOro oOopynoBaHus ((QJIOTOMAIIMH, NUTATENeH
peareHTOB U KOHTAaKTHBIX 4aHOB). BbIOpaTh U 000CHOBATH peareHTHBIA pexxkuM Ams (roranuu
pynsl. Crenath TMPOEKT KOMIOHOBOYHOTO pelieHHus (pIoTalroOHHBIX MAIllMH, IJIaH U pas3pes
dnotarmonHoro 1exa. VcxoaHple JaHHBIE: MAacCOBas J10Ji LIEHHOTO KOMIIOHEHTa B pyxae, %, B
KOHLETpare, %, B XBOCTaX, %; KPYMHOCTb M3MEJIbUYEHHOW PyAbl U IPOU3BOJUTEIBHOCTH Ha
IIPOEKTUPYEMOM INPEANIPUATUY 3a7a€T IIPENOJaBaTelb.

KypcoBoil mNpoekT BBINOJHAETCA CTYIAEHTaMHU [0/ PYKOBOACTBOM IIpenojaBaTess,
Ha3HaueHHOro Kadeapoil, mepex KOTOPHIM KaXbli CTYJEHT OTYHUTBHIBAETCS O BBIIOJIHEHUHU
IIPOEKTa B COOTBETCTBUU C YTBEPKICHHBIM I'pa)MKOM M paCIIMCaHUEM KOHCYJbTaIUH.

KypcoBoii IpoeKT 10KEeH COCTOSITh U3 pacueTHO-TIOSCHUTEIbHOM 3anmicki 00beM 35 — 40
CTpaHULl PYKOIIMCHOT'O T€KCTa U TpaduuecKoi YacTH, Ha KOTOPOW BbIUEPUMBAETCS IUIAH U pa3pes3
(GJIOTALlMOHHOTO OT/AEJNEHHUS, YepTeX BBINOJHAETCS Ha Jucrte ¢opmarta A-1.BbinoiaHeHHBIN
MIPOEKT 3allMIIAeTCs CTYACHTOM Iepe]l KOMUCCUEH mpernoaaBareneil u3 2-3 yelnoBeK, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb NpoeKkTa. JlaTa 3amuTel HazHa4aeTcs WHAMBUAYAIBHO JUIS
KaXKJ0ro CTyJIeHTa MPHU BblJIade 3a/1aHusl.

[Tpu BBINOJIIHEHUH KYpCOBOT'O MPOEKTA MEpe CTYJEHTOM CTOAT ciedyrouue 3a0aju.

1. Otpa3uTh pa3BUTHE JNAaHHOM OTpaciu HPOMBIIUIEHHOCTH Ha COBPEMEHHOM JTarle,
3Ha4YeHHE U MEePCIIEKTUBBI PA3BUTHS 00OTAILIEHHS.

2. B KpaTKo#i xapakTepuUCTHKE 00OraleHus pyabl MPUBECTU TPaHYIOMETPUUECKUN COCTaB
pyapl, TOCTYNAKOLIEH B OTIACICHWE W3MEIbUEHHUS, M XapaKTEPUCTHKY BEIIECTBEHHOTO U
XUMHUYECKOTo cocTaBa pyabl. Heo0xo1nMo Takke npeacTaBUTh TabIUIb! (MU KPUBbBIE) CUTOBOTO
COCTaBa, a TAK)KE JIAHHbIE MMHEPAJIOIMUECKOI0 COCTaBa M XMMHMUYECKOIO aHalIM3a; OCHOBHbBIE
¢duznyeckue CBOMCTBA PyIbl U MUHEPAJIOB.

3. BpiOpatb M 000CHOBaTh CXEMBl M3MEIbYEHUS, KIACCUPUKAIMU MU OOOTalICHHUS.
Pa3zpaboTaTh (BBIOpATH) MPAKTHIECKHE CXEMBI, TPUMEHSIEMBIE JJIsl 000TaIeHUs 3aJaHHOTO THUTIA
pyAbl Ha aHAJIOTMYHBIX OOBeKTax. J[aTh KpaTkoe omucaHHEe U MPUBECTH PUCYHOK NPHUHSITOM
CXEMBI, yKa3aThb TEXHOJOTWYECKHE ToKazarenu ooOoramieHuss. HeoOxomumo 000cHOBATH
1eJ1eco00pa3HOCTh MPUMEHEHHUsS BBIOPAHHOW CXEeMBbl OOOTallleHHs IyTeM €€ CpaBHEHHs C
HECKOJIbKUMH JIPYTUMHU TEXHOJIOTMYECKMMHM CXeMaMH C YyKa3aHHeM HUX HEJOCTaTKOB U
IPEUMYIIECTB. YUUTHIBasi CJIOKHOCTb CpPaBHEHMS BCEX BapHAHTOB, MOXHO OTPAHUYUTHCS
CpPaBHEHHMEM [JBYX-TpeX BapHaHTOB cxeM. OILIEHUTh BEIUYHMHY BKPAIUICHHOCTH TOJE3HBIX
MHUHEpAJIOB M XapakTep MX MpOopacTaHUs M HMX BIMSHUE HAa BBHIOOp CXEMbl OOOTalleHus, B
YaCTHOCTH, Ha BBIOOp uMcla CTaaui obOoramieHus. PaccMoTpeTh CIOCOOHOCTh MHUHEPAIOB K



NEepEeU3MeNIbYCHUI0O U OIUIAMOBAHUIO, YTOOBI OOOCHOBATH YHCIO CTAAMil oOoramieHus U TUI
BBIOMpaeMoro o0opyaoBaHus. BeiOpaTh kKaueCTBEHHYIO cXeMy 00OTaIieHus.

Ha ocHoBaHMM BBIOpaHHOW CXEMbl OOOTAlICHUs M TMPUHATOW K pacyeTy OOOCHOBATh
1eJIeCO00Pa3HOCTh MPUMEHEHUS (PIOTAIMOHHBIX peareHToB. lIpencTaBuTh MexaHus3M JIEHCTBUS
(JIOTaLIMOHHBIX peareHTOB.

4. ITpousBecTH pacyeT KaueCTBEHHO-KOJIMUYECTBEHHOMN CXEMBI.

5. BeINOJIHUTE pacyeT BOAHO-IIIAMOBOM CXEMBI.

6.Bb1OpaTh 1 paccuuTaTh OCHOBHOE 000PYI0BaHHE.

7. Kpatko onmcats MeTO/1bI OIPOOOBAHMS  KOHTPOJISI TEXHOJIOTHYECKOTO Tpoliecca
C MHCIIONb30BaHUEM CpeAcTB aBToMmaruzanuu. CreayeT Takke KpaTKO ONHUcaTh allaparbl
(YCTaHOBKHM), NpPHUHSTHIE [UIsI BCIIOMOTaTEIILHOIO KOHTPOJII M PEryJMpOBaHUS OCHOBHBIX
apaMeTpoB TEXHOJOTHYECKOro Impolecca 00oraiieHus.

8. N3710KUTHh OCHOBHBIE MEPOTPHUATHS [0 TEXHUKE 0€301MaCHOCTH, HAlIPaBJICHHBIE HA
CHI)KCHHME YPOBHSI TpaBMaTH3Ma, YIYUIICHHsS CAaHUTApPHO-TUTHEHHYECKUX YCIOBUM Tpyna
pabOTHUKOB | Jp. (orpaxkacHusi, oO0ecreueHrne 0e30MacHOCTH ITycKa arperaToB M MaIllfH, 3alUuTa
OT MOPAXKEHUS MEKTPUUECKUM TOKOM, YCTPOMCTBO BEHTHIIALINU, OCBEILIEHUS, 3aIIUTa OT IITyMa U
BUOpAINH, MEPOTIPHUSTHS 110 OOPHOE € 3aMBIICHHOCTHIO U T.11.).

Cooepoicanue u ogopmieHue NOACHUMENbHOU 3ANUCKU K 3A0AHUI0 HA KYpPCogoe
npoekmuposariue no hromayuu

Bo BBejeHMH OoTpaskaeTcsi pa3BUTHE JAHHOW OTPACIH MPOMBIIIJICHHOCTH HA COBPEMEHHOM
JTame, 3HAYCHUE M TEPCTICKTHUBBI pa3BUTHUA oOoramieHus. B KpaTkol XapaKTEpHCTHKE
oboramieHus pyabl MPUBOIATCS TPAHYIIOMETPUUYECKUAN COCTAB PY/IbI, TOCTYIAIOIICH B OTACICHUE
M3METBYCHUS, U XapaKTepUCTUKA BEIIECTBEHHOTO M XHMHUYECKOTO cocTaBa pyasl. B pazmene
JIOJDKHBI OBITH TAOJIUIIBI (MJIM KPUBBIE) CUTOBOTO COCTaBa, a TaKXKe JIAHHBIE MUHEPAJIOTUYECKOTO
COCTaBa M XUMUYECKOT'0 aHallN3a; OCHOBHBIE ()M3UUYECKHE CBOMCTBA PYIbl U MUHEPaIoB. BeiOop u
000CHOBaHHME CXEMbl HW3MEIBUYCHHS, KIacCH(PUKAIMU W oOoramieHus. B stom paszzgene
HE00X0IUMO pa3padoTaTh (BIOPATh) MPAKTHUECKUE CXEMBI, TPUMEHsIeMbIe Tl 00OTaIlleHUs Py
Ha aHAJOTUYHBIX 00BekTaX. J[aTh KpaTKOE ONMHMCAHWE W NMPHUBECTH PUCYHOK MPUHSATOW CXEMBI;
yKazaTb  TEXHOJOTMYECKHE  ToKa3aTend  OOOoTaleHHS. HeoOxogumMo  00OCHOBATH
11eJIeCO00Pa3HOCTh MPUMEHEHHS BBRIOPAHHOM cxeMbl oborarieHus. [{is 3Toro BeIOpaHHas cxema
CpPaBHHMBAETCSd C HECKOJbKUMHU JAPYTUMHU TEXHOJOTHYECKHMMH CXEMaMH, YKa3bIBAIOTCS HUX
HEJOCTaTKU U IPEUMYIIECTBA. Y UUTHIBAS CIIO)KHOCTh CPABHEHUS BCEX BAPHAHTOB MTPH KYPCOBOM
MPOEKTUPOBAHUU, MOKHO OTPAaHUYHUTHCS CPABHEHHEM JBYX-TPEX BAPUAHTOB CXEM.

BennurHaa BKparuICeHHOCTH TIOJIC3HBIX MHUHEPAJIOB W XapaKTep MX MPOPACTAHHS BIHUSIOT Ha
BBIOOpP CXeMbl 00OTallleHHs], B YAaCTHOCTH, Ha BBIOOpP umcna ctaauii oborameHus. CnocoOHOCTh
MUHEPAJIOB K TIEPEU3MEILUCHHIO 1 ONINIAMOBAHHIO TAK)KE BIIMSET HA YMCIIO CTAIUI 000TaleHUS U
HA THUN BbIOMpaeMoro oOopynoBanusi. Crenyer y4WUTHIBaTh, YTO TMEpEeU3MENbUCHUE U
OIIJTAMOBAaHUE BPETHO BO BCEX CIy4asX W IMOATOMY HEOOXOIUMO MPHUMEHEHHE OOJIBIIOro Yrciia
craauii oboramenusi. [locne aHanmusa Bcex MaTepuanoB BBIOMPAETCS KayeCTBEHHAs cXeMma
oboraieHus. Nmes Ka4eCTBECHHYIO XapaKTePUCTHKY CBIPBS, PacCUUTHIBAIOT
KaueCTBEHHO-KOJIMUECTBEHHYIO cxemy oOoramienus. [Ipu odopMieHHE KypcOBOTO MPOEKTa HET
HEOOXOIUMOCTH TPHUBOJUTE PACUYeT BCEX Y3JIOB CXEMBI; IOCTATOYHO MPUBECTH PacyeT OJHOTO
y3ia.

Dopma 3aNUCH KAa4eCTBEHHO-KOJUYEeCTBEHHOI cXeMbl 000raieHust

Ne Haumeno Q, /4 Y, % B, % g, %
onepanudii W | BaHUE
POJIYKTOB omepanuii "
TPOJIYKTOB
1 2 3 4 5 6

I/ICXO,Z[SI N3 TaHHBIX KAYCCTBCHHO-KOJIMYECCTBCHHOT'O pacqua TCXHOHOFI/I‘-IGCKOI\/'I CXEMBI
oboraiieHus, COCTaBIsACTCS UTOTOBBINM OaaHC MPOAYKTOB O0OTaICHHUS.



Pacuer BogHO-11U1aMOBOM cXxeMBl. L{eb mpoekTupoBaHus U pacyera BOAHO-LIIAMOBOU CXEMBI
- obecrieyenne ontTumanbHOro otHomeHus JK: T B onepanusax cxeMbl; onpeeneHne KoIuuecTBa
BOJIBI, 100aBIIsIeMOH (MJTH BBIBOJMMON ) B TOM WJTM MHOM OTIEPAIIMK; ONIPEICTICHIE OOIIEeTo pacxoaa
BOJIBI M COCTaBJIeHHE OanaHCOB 110 Bojie ( 001ielt u cBexeit ). [Ipu pacuere cienyer yuuThIBaTh,
4YTO CYMMapHO€ KOJIMYECTBO BObI, IIOCTYIAIOIIEN B IPOLECC, BCET/1A JOJKHO OBITH PABHBIM
CYMMapHOMY KOJIMYECTBY BOJbI, YXOJSIIEMY M3 Ipolecca ¢ KOHEUHBIMH npoaykTamu. OOmias
noTpeOHOCTH BOIbI [UIs 11exa (padpuku) Ha 10-15 % npeBbiniaeT noTpedICHUE BOIBI IS
TEXHOJIOTMYECKHX IIeJiell (Ha CMBIB IOJIOB, IPOMBIBKY arnaparoB u T.1.). [lonHoro pacyera
BOJIHO-IIJTAMOBOM CXEMBbI B ITOSICHUTEIBHOM 3aIMCKe MPOBOANTH He TpeOyercs. Heooxoanmo
MOKa3aTh MOCIIEI0BATEIBHOCTh pacyeTa, yKa3aTh pacyeTHbIE (OPMYJIIbI U OKOHYATEIbHbBIE
pe3yibTaThl pacyera. JJlaHHbIe pacueTa CBOAATCS B OTACIBHYIO Ta0IHUILy.

®Dopma 3anMCH BOJTHO-IIJIAMOBO CXeMbI

No Haumenopan
omepalMii M | ue orepanui u Q, 1/4 R W, M /a V, M /g
IPOJYKTOB MIPOJIYKTOB
1 2 3 4 5 6

JUis  onTMMH3alMU [POLECCOB H3MENbUYeHMs, Kiaccudukauuu, oOorameHuss U T.I.
HE00XO0UMO MPOBOJUTH KAKIYIO olepanuio 00padboTku npu noayueHuu 3HayeHus X:T ®. Otu
3HA4YEHUs1 OepyTcss UCXOJs U3 NMPAKTHUECKUX WM MCCIIEOBATENIbCKUX JaHHBIX. PazxumxeHue
IPOJYKTOB OCYIIECTBISACTCS AOOABIEHHEM BOJBI, YTO JIETKO OCYIIECTBUMO. YMEHBIICHHUE
otHowmeHus XK: T TpeOyet onepauuit 00€3B0KMBaHM, KOTOPbIE 3HAUUTENBHO ciioXkHee. [ToaTomy
orepandu 00€3BOKMBAHUS CIEAYyeT BBOAWTH B CXEMy B KpallHHUX CiIydasX, KOrJa OHH
HEOOXOAUMMBI  JUId  TOBBIIEHUS  TEXHOJOTMYEeCKMX  Tmokaszareneid. Hopmbel  pacxona
JOTIOJTHUTEIIbHOW BOJbI, SIBJISAIOTCA TOXE MCXOJHBIMH IOKAa3aTeNsIMM, HEOOXOJWMBIMH IpU
pacueTe BOAOLUIAMOBOM CXeMbl. BIIaXXHOCTh OTAEIBHBIX IMPOAYKTOB, UMEIOIIUX OTHOCHTEIBHO
MOCTOSTHHYIO WJIM KOJIEOMIOIIYIOCS B Y3KHMX Ipejesax 3HAa4eHWH BEIMUYMHY, TaK)KE COCTaBJISET
IPYNIy UCXOAHBIX ITOKa3aTeeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

[Tocne Bcex pacyeToB Ha KAUECTBEHHYIO CXEMY OOOTrallleHUs] HAHOCATCS CTPEIKU K MECTY
II0JIa4M BOJBI C YKa3aHUEM €€ KOJIMYECTBA.

Ha ocHoBaHuM TEXHOJIOTMYECKOM CXeMbl 00OTallleHUs] MPOM3BOASTCS BBHIOOP M pacuer
obopynosanus. [Ipu BeiGope 000py10BaHMs PEIIalOTCsS B OCHOBHOM TpH Bompoca: 1) BBIOOp THIA
(GoTaMOHHON MalluHbI, 2) ompezeneHue TpeOyemMoro o0beMadaoTallMOHHON MalllMHBI B
3aBHCUMOCTH OT YCJIOBUH ee paboThl M pasMmephl; 3) oOmpeAeieHHe ONTUMAIBHOTO B
TEXHOJOTMYECKOM U TEXHUKO-?KOHOMHUYECKOM OTHONICHUSX pa3Mepa (IIOTAMOHHON MAIlluHBI U
B CBSA3M C 3TUM HEOOXOAMMOTO KOJMUYECTBA YCTAHABIMBAEMbIX (DIOTAIIMOHHBIX MalIMH. Tak Kak
pacyeT CBOAUTCS B OCHOBHOM K OIPEICJIEHUIO KOIIMYECTBA 000pYI0BaHHUs, TO LIEJIeCO00pa3HO BCe
000pyJI0OBaHUE CBECTH B TAOIUILY.

®opma 3anucu CBOJHOM Ta0IUIbI (JIOTANMOHHBIX MALLMH

HaumenoBan Tun Koanuects Obmee
Ve onepanuin (GJI0TaMOHHON | O IIT. Ha | KOJIUYECTBO,
MaIINHbI OJIHY CEKIIMIO | IIT
1 2 3 4

BriOpats 1 onmcath BcrioMoraTenbHOe 000pyI0BaHKe, K KOTOPBIM OTHOCSITCSI KOHTaKTHBIE
YaHbl U MUTATEIH ISl TO3UPOBKHU U PAaBHOMEPHOMU MOJIa4K pEareHTOB.

[1o pe3ynbpTaTaM BBIMOJHEHHBIX PACUYETOB BHIMOJHUTH MPOEKT KOMIOHOBOYHOTO PELICHUS
(bI0TaMOHHBIX MAIIMH, IUIaH U pa3pe3 (PIoTalroHHOTO Lexa.



IIpuMepHBbIii IepeYeHb TeM KYPCOBOI0 MPOEKTAa

MaccoBas
Ne [IpousBoauTens
Bapua | HamMmeHOBaHWE MOJIE3HOTO HCKOITAeMOTO HOCTb, Ao

KOMIIOHCHTOB
HTa T/9ac %
1. ['paduroBas pyna 800 2,5
2. I'padpuroBas pyna 2000 55
3. Mennast pyna 4000 1,5
4, Mennas pyna 2000 1,2
5. MegHo-IMHKOBAs 3000 1,1u2,1
6. MenHo-[IMHKOBAas 4000 1,3ul,8
7. MenHo-1IMHKOBas 5000 1,2u 1,9
8. dnroopuToBast 1000 17
9. diroopuTOBas 1200 16
10. PryTHO-dmoopuToBas 1500 0,1u 16,5
11. CBHHIIOBO-IIMHKOBAS 3500 0,7u 1,5
12. CBHHIIOBO-IIUHKOBAs 3000 0,5ul,7
13. CBHHIIOBO-MEIHAS 4000 0,8m1,2
14. CBHUHIIOBO-M€eIHAI 2000 09ul4d
15. Yroab 4000 Af-22
16. VYroub 5000 Af-24
17. [Monumerammuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,21
18. [Monumeramuueckas pyaa (Pb, Cu, Zn) 5000 09,12, 22
19. PryrHO-dmroopuToBast 2500 0,11 u 19
20. MenHo-[IMHKOBAas 4000 1,2u2,1
21. MenHo-1IMHKOBas 3500 1,1u 1,8
22. MenHo-ITuHKOBAas 4500 09u21
23. MenHo-IMHKOBas 4000 0,7u 3,1
24. Mennas 2500 15
25. Menuas 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(IOTAINH.
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. Texnomorus guoTtanroHHOro 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 menHoro Kymopoca
(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 OneHouHBbIE 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)[lopsinoxk mnpoBeneHHs] NPOMEXKYTOYHOH ATTECTANMH, IOKa3aTeJd M KPHUTEPHH
OLICHUBAHMUS:

[TpomexxyTouHasi arTecTamusi MO IUCHUIUIMHE «DIIOTAIMOHHBIA METOA OOOTAIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHusi, BBIABISIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHUH H
BJIQJICHUN, TpoBOAUTCA B (hopMe dK3aMeHa U B (OpME BBIIOJIHEHHUS U 3allUThl KypCOBOTO
IIPOEKTA.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
Owiieram, KaKIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHMX BOIPOCA U OJHO IPAKTUYECKOE
3a/laHue.

OK3aMeH NPOBOAUTCA IO OWiieTaM, OXBaThIBAIOIIMM BeCh NpOHAeHHBIM Marepuan. Ilo
OKOHYaHUM OTBETA 3K3aMEHATOP MOJXKET 3a/1aTh CTYACHTY JIOMNOJHUTEIbHBIE M YTOUHSIOLIUE
BOMPOCHL. [1070KHUTENBHBIM TaKke OyAeT CTpeMJICHHE CTYACHTA HU3JIOKUTh Pa3IHMYHBbIC TOUKH
3peHUsl Ha paccMaTpUBaeMyl0 MpoOiieMy, BBIPa3UTh CBOE OTHOIICHHWE K HEH, MPUMEHUTh
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0JieMaM 000TaIIeHuUs TI0JIE3HBIX UCKOITAEMBIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 OamioB) — 0OydaroUIMiics NMOKa3bIBACT BBICOKUH YPOBEHb
c(hOpMUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKOE 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIIOJHATh 3a/1aHNUs,
MPEyCMOTPEHHBIE MPOrPAMMOM, YCBOMBIIMK OCHOBHYIO W 3HAKOMBIM C JOMOJTHHUTEIHHOU
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJEHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHATHUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuobOpeTaeMoil mpodeccuu, MPOSBUBIINM TBOPUECKHE CIOCOOHOCTH B TIOHUMAHUU, U3JI0KEHUN
Y UCTIOJIh30BaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OILIEHKY «xopomio» (4 O6amna) — oOydaromuics TOKa3blBA€T CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH  KOMMETEHIIMH, T.€. CTYIAGHT TMPEACTaBIsAeT IMOJHOE  3HaHUE
y4eOHO-TIPOrpaMMHOI0 MaTepuaia, YCHEIIHO BBIIOJHAIOIMI IpelyCMOTPEHHbIE B IIPOrpaMMe
3a/laHusl, YCBOUBIINI OCHOBHYIO JIMTEPATYpPY, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOII0» BBICTABJIAETCS CTYACHTAM, MOKA3aBIIMM CUCTEMAaTUYECKUN XapakTep 3HaHUI
[0 JUCLUIUIMHE U CIOCOOHBIM K MX CaMOCTOSITEIbHOMY IONOJHEHHIO M OOHOBJIEHHUIO B XOJ€
JanbHene yaueOHoi paboThl U IpohecCHOHATBHON AESITENbHOCTH;

— Ha OIICHKY «yIOBIIETBOpUTENbHO» (3 Oamna) — oOydaroluiicss MOKa3bIBaeT MOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrpaMMHOI0 Marepuaja B o0beMe, HEOOXOJUMOM /i JanbHelmeld y4deObl U
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIM C OCHOBHOW JIMTEPAaTypoOd, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak rmpaBuio, oOInEHKa «yIOBJIETBOPUTEIBHO» BBICTABIAETCA CTYACHTAM,
JOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMH JJIi UX YCTPaHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYJOBJIETBOPUTENHHO» (2 Oaya) — pe3ynbTaT OOydeHHsS HE JIOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHWS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
uH(pOpMaLiU, HE MOXKET MOKa3aTh MHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 334ay, T.€. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSX OCHOBHOTO y4E€OHO-TIPOTPaMMHOTO MaTepuaa,
JOCTUTHYTHI TIPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETyCMOTPEHHBIX MPOrPaMMOin
3a7laHUN.

Ha OIICHKY «HEYJOBJICTBOPUTEIHLHO» (1 6amn) — oOydaromuiics He MOXKET TTOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENCHUsS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJJIEKTyaJIbHbIe HAaBBIKU PELIEHUS MPOCTHIX 3a/1a4.



Iloka3aTe 1y U KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

Ha OLICHKY «OTIMYHO» (5 OamioB) — paboTa BBIMOJIHEHA B COOTBETCTBHUU C 3aJIaHUEM,
oOyuaromuiicss OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U
0o0BbsicHeHUs: MH(OpMalMM, HO M HUHTEUIEKTyaJbHbIE HABBIKM peELIeHHs NpolieM M 3ajad,
HAXOKJCHUS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH M BEIHECEHHSI KPUTUYECKHX CYXKICHUH;

Ha OLEHKY «xopomo» (4 6amia) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJ1aHUEM,
00y4aromuicsl TMOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS M OOBSCHEHHUS
UHPOPMALlMK, HO M MHTEJJIEKTYaJlbHble HABBIKM pELICHMs NpoOieM M 3a4ad, HAXOXKAECHUS
YHUKaJIBHBIX OTBETOB K IpodiieMawm;

Ha OLICHKY «YyIOBJIETBOpUTENbHO» (3 Oaina) — paOoTa BBINOJIHEHA B COOTBETCTBUHU C
3aJaHreM, OOyYaroIIMiCs TOKa3bIBaeT 3HAHMS HAa YPOBHE BOCIPOU3BENEHUS M OOBICHEHHS
MH(POPMALIMHU, UHTEIUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

Ha OIICHKY «HEYIOBJIETBOPHUTENbHO» (2 Oaia) — 3aJaHHe NpenoJaBaTess BBIIOIHEHO
YaCTUYHO, B MIPOLECCE 3aALIUTHI pabOThl 00YUarOIIUICS J0MYCKAeT CYILeCTBEHHbIE OUIMOKHU, HE
MOYKET MTOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS TIOCTABICHHOM 3a/1a4H.

Ha OLIEHKY «HEYJIOBIETBOpPHUTEIbHO» (1 Oamn) — 3ajaHue IpernojaBaTelis BBIIOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
[IO0Ka3aTh MHTEJUIEKTyaJIbHblE HABBIKU PEIIEHUS IOCTABICHHOM 3a/1auH.



