MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

DJIOTAITHOHHBIH METO/] OBOTAIIIEHHA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypce 6

Maruauroropck
2023 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,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX
09.02.2023, mporokoin Ne 5 o

3aB. kadenpoii £ N.A. Tpumus

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

Pa6ouas nmporpamma cocrapieHa: B %
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK E. 1O. leroas

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

A
/// B.III. T'angmos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roay Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKIeii1epcKoro jena 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 2025 - 2026
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 peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
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 nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
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 nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




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 @DoTaMOHHBIA MeToJ oOoraiieHus: BXOAMT B OO0s3aTeNbHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

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

Xumus

dusnyeckas XuMus

Xumus (pI0TOpeareHToB

du3nyecKkrue METO bl U3y4EHUS MOJIE3HBIX HCKONAEMbIX

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

TexHousorus oboramieHus NoJae3HbIX HCKOITaeMbIX

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[Ipon3BoacTBEHHAS - IPEAUINIOMHAs ITPAKTUKA

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

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. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 18,7 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHeayuTopHas — 4,7 akaJl. 4acoB;

— caMocTosTeNnbHas pabota — 224,6 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = . p Kon
> 3 © | caMOCTOSTENbHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI ) £ m . | KoMnereHuHun
g £ paboThI MIPOMEKYTOYHOM
nab. | mpakT. [ 3\
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1. ®uU3UKO-XUMHYECKHE OCHOBBI
(droTanuu
Wzyuenue
OCHOBHOI 1
1.1 Teoperuueckue OHOHHTEBHOI Brimonnenne u
OCHOBBI npoiiecca 1 o5 HTEPATYDBL 1O peleHue OIlK-10.1,
(droTanuu, 3MeMEHTapHBIN patyp MPAKTUYECKUX OIIK-10.2
JCIUIUIAHE, .
aKkT QuioTanuu 3a1aHui
KOHCIIEKTa
6 JEKIUH.
Nsyuenune
OCHOBHOM 1
JIOTIOJTHUTENEHOM Boimonsexue u
. eIICHHE OIIK-10.1
1.2 B3aumopeiicteue das 2 1/11 25 JUTEepaTypsl MO p '
MPaKTHUECKUX OIlK-10.2
JCIUIUIAHE, .
3aaHui
KOHCIIEKTa
JEKIUH.
Hroro no pazaeny 3 /11 50
2. MuHepanuzanus My3bIpbKOB
BO31yXa NpH (IroTanuu
3amuTa
U3zydenue 1ab0PaTOPHBIX
OCHOBHOI 1 pabot Hanmcanue
2.1 DnemeHTapHBI aKT 05 | 1/02m 28 JIOTIOJTHUTENBHOM |KypcoBoro mpoekra | OITK-10.1,
npouecca (aoTaun ' ’ JUTEpaTyphl MO Brimosnnenue u OIIK-10.2
JCIUIUTAHE,KOHC pelieHue
MEKTa JCKIUN MPAaKTUIECKUX
6 3aJaHUNA
3amuTa
U3zydenue 1ab0paTOPHBIX
29 . OCHOBHOI 1 pabot Hanmcanue
BE.IKOHOMG HOCTH 05 1 29 JIOTIOJTHUTENBHOM |KypcoBoro mpoekra | OITK-10.1,
. oueccar()bnomunn ' JIUTEPATYpPBI 110 Boinonuenue u OIIK-10.2
p JCIUIUTAHE,KOHC pelieHue
MEKTa JCKIHUN MPAKTUIECKUX
3alaHuil
Uroro no pazaeny 1 |[2/0,2U 57

3. dnoTanMoHHbIE PeareHTh




Samura

Wzyuenne 71ab0PaTOPHBIX
3.1 Haznauenwue, yHeny parop
OCHOBHOI1 U paboT Hamucanue
KJacCcUpHUKaIus u N
JIOTIONTHUTENBLHOU | KypcoBoro mpoekra| OIIK-10.1,
OCHOBHBIE (hopMsl 1 1 35
JIUTEPaTyphl IO Beinonnenue u OIIK-10.2
3aKpeIUICHUS
JCIUIUINHE, pemieHue
(ITOTAIIMOHHBIX PEareHTOB N
KOHCIICKTa JICKIUH | MPaKTUYECKHX
3aJaHu}
HUroro no pazaeny 1 1 35
4. ®noTanyoOHHbIE MAIIUHBI H
BCIIOMOTATEIbHOE
3amura
Wzyuenne J1a00PaTOPHBIX
4.1 Knaccudpukanus OCHOBHOI1 1 pabot Hanucanue
(noroManH u 05 1 17 JIOTIONIHUTENIBHON |KypcoBoro mpoekra| OITK-10.1,
TpeboBaHus, ! JIUTEPATYPHI 110 Brinonuenue u OIIK-10.2
TpeIbIBISIEMbIC K HUM JUCIUIUTAHE, pelieHne
KOHCIIEKTA JICKIUH | MPaKTHIECKHX
3aJaHu}
3amura
Wzyuenue J1a00PaTOPHBIX
OCHOBHO#1 1 pabot Hanmcanue
4.2 Bcenomorarensaoe N
JIOTIONTHUTENBHOU | KypcoBoro mpoekra| OIIK-10.1,
(hoTanmoHHOE 0,5 1 18
JUTEPATYPHI 110 Brinonuenue u OIlK-10.2
obopymoBanue
JUCIUIUTAHE, peleHue
KOHCIIEKTA JICKIUH | MPaKTHIECKHX
3aJaHul
Wroro no pazneny 1 2 35
5. IIpaktuka ¢uroranun
3amuTa
Uzydenue 1ab0paTOPHBIX
OCHOBHOI1 1 pabot Hanmcanue
51 Texnomorus . 276 JIOTIOJTHUTENIbHOU | KypcoBoro mpoekra| OIIK-10.1,
(oTanMoHHOTO ImpoLecca ' JIUTEPATYpPBI 110 Boinonuenue u OIIK-10.2
JCIUIUIAHE, pelieHue
KOHCIIEKTA JIEKIHH [  MpakTHYeCKUuX
3a1aHuI
3amura
Uzydenue 1ab0paTOPHBIX
OCHOBHOI1 1 pabot Hanucanue
5.2 Opranuzamus paboTsl N
JIOTIONTHUTENIbHOU | KypcoBoro mpoekTa| OIIK-10.1,
(hII0TAMOHHOTO 1/11 20
JIUTEPATYPHI 110 Beinonuenue u OIlK-10.2
OTZEIeHUS
UCIUIIIINHE, pelueHue
KOHCIEKTA JICKIUH | MPaKTHIECKHX
3aJaHu’
Uroro no pazneny 221 47,6
Wroro 3a cemectp 6 |8/321 224,6 9K3aMEH,KIT
KYPCOBOM NPOEKT.
Hroro no aucnuminuze 6 8/3,21 2246 P 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
duro-taruu : yueonoe nmocoodue / 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
[DnekTpoHHbIid pecype] : yueOHoe mocobue / MI'TY. - Maruutoropck : 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. Ilepuoanueckue uzganus: “O6oramenue pya”, “TopHblil xypHan”, “I'opHBIif KypHaI.
M3BecTHst BRICHIMX yueOHBIX 3aBe/leHU”, pedepaTuBHbIN KypHai “TopHoe 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

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

Hassanue kypca Ccpuika
Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccniickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS '

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

(PUHII)

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

WNudopmannonnas cucrema - EnnHoe OKHO JocTyna K
MH(pOPMAIMOHHBIM pecypcam
9 MartepuajibHO-TeXHHYeCKoe o0ecnevyeHne TUCIUTLTHHBI (MOTYJI51)

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

MatepuraiabHO-TeXHUYECKOE 00ecriedeHNe IUCIUIUIMHBI BKIIOYAET:

JlexunoHHas ayauropus- MynbTHUMEIUWHBIE CpPEACTBA XpaHEHWs, Iepefadyu |
npezcTaBieHns HHGopMaIuu

JlaGoparopus MeXaHHYECKHX HccienoBaHuil -daoTalnoHHble MalIMHbI; J1a00paTOpHBIE
MEJIbHUIIBI

[Tomemenne ansg  XpaHeHuss U OPOQUIAKTHYECKOrO OOCIYXHBaHUS  y4yeOHOIo
oOopynoBanusi- Illkapel 118 XpaHeHus y4yeOHO-METOJUYECKOM JIOKYMEHTaluu, Yy4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJIAIHBIX TTOCOOHUH.


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

ITpunoxxenue 1

6 YueOHO-MeTOAUYECKOe o0ecneyeHrne CaMOCTOATEIbHOI PadoThl 00y4al0IUXCs

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 TEKYIIMH W INEPUOJUYECKHUM
KOHTPOJIb 32 pe3yJbTaTaMU OCBOCHHUS ydeOHOro kypca. Tekymui KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEACTBEHHO B IIPOLIECCE YCBOEHMUS, 3aKpeIIeHNs, 0000LIEHN U CUCTEMAaTU3allui 3HAaHUH,
YMEHMM, BJIaJICHUSI HaBbIKAMU U TIO3BOJIAET ONEPATUBHO JUArHOCTHPOBATh U KOPPEKTHPOBATD,
COBEpILEHCTBOBAaTh 3HAHUS, YMEHUS U BIIAJICHUE HABbIKAMHM CTYIEHTOB, O0OecredynBaeT
CTUMYJIMPOBAHUE U MOTHBALMIO UX ACSITEIBHOCTH HAa KaXKJIOM 3aHATUU. TeKylui KOHTPOJb
OCyIIeCTBIIsIeTCs B opMe yCTHOTO orpoca (codbeceoBaHms).

[lepmonnueckuii KOHTPOJb I1€Jb KOTOPOro OOOOIIEHHE M CHUCTEMaTH3alMs 3HAHHM,
npoBepka 3(h(HEKTUBHOCTH YCBOCHMS CTYIEHTAMU ONPEAEICHHOTO, JIOTUYECKU 3aBEPILIEHHOIO
coJlep)KaHusl y4yeOHOro MaTepuaia OCYLIECTBIsieTcs B (opMe 3aluThl J1a00paTOPHBIX,
KOHTPOJIbHBIX PaloT.

[To muctumimHe «®IOTAMOHHBI METOJ] 00OTAIIEHUs » MPEIyCMOTPEHA ayAUTOpPHAS U
BHEAyJAUTOPHAs CaMOCTOsITeNIbHAas paboTa 00yJaromuxcs.

IIpuMmepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH

Paznen 1. ®u3uko-XxuMuuecKue OCHOBBI (PIOTAIMH.

1. Knaccudukanus GproTaimOHHBIX IPOIECCOB.

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.

TepMoaMHaMHUYECKUI aHAIN3 NTPOLIECCOB MUHEPAIU3ALNH.
Kunernueckunii aHanu3 npoueccoB MUHEpaInu3alyu.

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

AHanu3 cuil, AEUCTBYIOMINX MEXY CONMMKAIOIUMUCS MY3bIPbKOM M YaCTHUIICH.
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 NOIMMETAIUTMYECKUX 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 J€HCTBHS IPUMEHSAEMBIX 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, 3aTpyaHstone GIOTAIHIO MEIHO-IIMHKOBBIX 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 ocobeHHOCTH Tporiecca ¢uioTaiuu 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 QuoToMammHbl JUIsi  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 MalIuHbI Ui NEHHOH cenaparyu?

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 W osear Harpus. CBoOWCTBa, TEXHOJOTHS MU 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 diaotanuu MEIHBIX CYTb(UIHBIX PY/I.



25. TepMoIMHAMUYECKUN aHAIW3 BEPOSTHOCTH BO3HUKHOBEHHMS Ha MUHEPAJIbHOU
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. JByxda3znbie nensl. O6pa3zoBaHue, yCTOHUMBOCTD U pa3pylICHUE TIEH.

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

30. ®doTanus KeIe3HbIX PYI.

31. JIBOMHOI 3JIEKTPUUYECKHI CITOM.

32. Oprannueckue penpeccopsl. CocraB, MeXaHHM3M JEHUCTBHS UM 001acTh
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. Pearentsi-perymsaroper  cpenpl.  CoctaB, MexaHU3M JCHCTBHS H  001acTh
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 (hoTaruu CBUHIIOBO-ITUHKOBBIX CYJIbQUIHBIX 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, AEUCTBYIOMINX MEXY CONMKAIOIIUMUCS MY3bIPbKOM U YaCTHUIIEH.

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. CBoicTBa, MEXaHU3M JEHCTBUS U 00JIaCTh IPUMEHEHUS.

51. BcnomoratensHoe ¢QuioTaiiioHHOe 000pyI0BaHUE.

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. ®drnoTtarus KpyImHBIX YacTHIL.

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 IMOJTydeHHE HAaBBIKOB 110 BBITOJHEHHIO 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  MHAUBUAYaJIbHBIH OTueT. Bce monydeHHbIe
OKCTIEpUMEHTABHBIE JaHHBIE HEOOXOIMMO IPOAHAIN3UPOBATH, IMPOBEPUTH BBITIOJHEHA JIU
OCHOBHas LieNIb paboThl, COPMYIMPOBATH BBIBOABI. EC/N MOTy4YeHbl HU3KHE TEXHOJIOTHYECKUE
nokazaresu 000TalIeHus], yKa3aTh BO3MOKHbBIC IPUYHHBI U TTTH ITOBBIIICHHS MTOKa3aTeIeH.

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



[Tepeuens 1abopaToOpHBIX paboT:

W3yueHue BIUsSHAS pa3IMUHbIX PEAareHTOB HA CMaYMBAEMOCTb ITOBEPXHOCTH MUHEPAJIOB.

N3yuenne CBOWCTB (DJIOTAIMOHHOTO JICHCTBHS OCHOBHBIX pPEareHTOB—COOMpaTeIei.
N3yueHnune CBONCTB peareHToB - IEHO0Opa3oBaTele.

N3yuenne cobuparenbHO CIIOCOOHOCTH peareHTOB — coOupareseil MeTOJJOM BaKyyMHOM
daoranum.

N3yueHre KUHETUKH (PIIOTAIIH.

OO6oraiienue MeIHO-IIMHKOBOW PY/AbI IO CXEM€ MPSIMOM CeIeKTUBHOM (prioTanuu.

®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
oOoramieHus1» COCTOUT B TOM, 4YTOOBI 3aKpENUTh WU YIIyOUTh MPAKTUUYECKHE HaBBIKHUIIO
00O0ralleHHIO MOJIE3HBIX HCKONAeMbIX (DJI0TAllMOHHBIM METOIOM, ITOJIyUYE€HHbIE Ha JIEKIUAX U TIpU
BBIIIOJIHEHUH J1a0OpaTOpHBIX paboT. B dYacTHOCTH, CTYOEHT MJODKEH YMETh MpPaBUIBHO
000CHOBATh TEXHOJIOIMYECKYIO cXeMy (JIOTAallMU U pEeareHTHBIN PeKUM, BbIOpaTh U pacCUUTATh
OCHOBHOE U BCTIOMOTaTeIbHOE 000PY0BaHUE U PAIIMOHATIBHO PA3MECTUTH €r0 BO (PIIOTAIIOHHOM
Lexe.

B 1nponecce BBIMONHEHHSI 3TOrO MPOEKTa CTYAEHT JOJDKEH HCIIOJIb30BAaTh 3HAHUS,
HOJIy4EHHBIE paHee MPH U3YyYeHUN CMEXKHBIX JUCLUIUINH, a TAKXKE OIBIT padOThl U HAOJIIOICHUS
OpU  MPOXOXKJIEHUU  IPOU3ZBOJACTBEHHOW  MPAKTUKU MO  IOJYYEHHUIO  IEPBUYHBIX
npodeCcCHOHATIBHBIX YMEHMH M HAaBBIKOB, a TAKKe JIUTEpPaTypy IO BOIPOCAM MPOEKTUPOBAHUS
oboraTuTenbHBIX (HaOpHK.

3amaHueM Ha KypCOBOM MPOEKT MpeaycMaTpuBaeTcs pa3padoTaTh MPOEKT (IOTALMOHHOTO
OTJIEJIeHUs JUIsl TIepepabOTKU PyJ YEPHBIX, [IBETHBIX METAJUIOB U HEMETAJJIMYECKOrO Chipbs. B
COOTBETCTBUM C 3a/laHUeM HEeoO0X0JUMO OOOCHOBATh TEXHOJOTHIO (IIOTAllMU, PacCUUTATh
KayeCTBEHHO-KOJIMYECTBEHHYIO M BOJIHO-IIIJIAMOBYIO CXEMBI, BBIOPATh U pacCUUTaTh OCHOBHOE U
BCIIOMOTaTeIbHOE 000pY0BaHHE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paboTtaTh npoekT (GoTalMoHHOrO 11exa /Ui odoraiieHus pyasl. Beiopats 1 000cHOBaTH
cxeMmy oOoramieHus pyabl. CaenaTe pacyeT KaueCTBEHHO-KOJIMYECTBEHHON M BOAHO-IIJIAMOBOM
CX€M, a TaK)K€ OCHOBHOIO M BCIOMOTraTeIbHOI0 00OpyAoBaHMs ((IOTOMAIIMH, HUTaTeNel
peareHToB W KOHTAaKTHBIX 4aHOB). BbriOpaTh U 000CHOBaTh peareHTHBIA pexxuM A (iaoranuu
pyabl. Crenate NPOEKT KOMIIOHOBOYHOTO pelieHHs (IOTAlMOHHBIX MAIWH, IUIaH M pa3pes
¢dnotanuonHoro 1exa. McxoaHble JaHHBIE: MAaccoBast J10JI IEHHOTO KOMIIOHEHTa B pyae, %, B
KOHLETpaTe, %, B XBOCTaX, %; KPYMHOCTb WM3MEIBUYEHHOW PYAbl U IPOU3BOJUTEIBHOCTH Ha
IIPOEKTUPYEMOM TMPEANPUATUH 3aa€T MPernoJaBaTeb.

KypcoBoil MNpOEKT BBINOIHAETCA CTYAEHTAaMH II0J PYKOBOACTBOM IIpenoiaBarTeds,
Ha3HayeHHOro kadeapoil, mepes KOTOPhIM Ka)bl CTYJEHT OTUUTHIBAETCS O BBIOJIHEHUU
IPOEKTa B COOTBETCTBUU C YTBEPKJICHHBIM I'pa)MKOM U PACHHCAHUEM KOHCYJIbTALUH.

KypcoBoii IpoeKT TOKEH COCTOSITh M3 paCUeTHO-TIOSCHUTEIBHOM 3anmicKi 00beM 35 — 40
CTpaHMI] PYKOIIMCHOT'O TEKCTa U rpa)uyecKoil yacTu, Ha KOTOPOH BBIYEPUMBACTCS IJIAH U pa3pe3
(GJIOTAIIMOHHOTO OTACJCHHS, YEepPTEX BBHITIONHICTCS Ha Jucte ¢dopmarta A-1.BeimonHeHHBIN
IIPOEKT 3aIlMIIAETCS CTYACHTOM IEpe]l KOMUCCUEHN IpernoaaBareneil u3 2-3 4enoBeK, B COCTaB
KOTOpPOM BXOJIUT PYKOBOJAUTENb MpoekTa. Jlara 3amMThl Ha3HAYaeTCsl WHIUBUAYAIbHO IS
Ka)KIO0ro CTyJI€HTa IPHU BbIJIa4e 3a/1aHusl.

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

1. Otpa3uTh pa3BUTHE NAaHHOM OTpaciu HPOMBIIUIEHHOCTH Ha COBPEMEHHOM OJTarle,
3HA4YEeHUE U NePCIEKTUBBI Pa3BUTUS 00OTaILIEHHS.

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 TAaKXe JaHHBIE MHUHEPAJIOTHYECKOTO COCTaBa M XMMUYECKOTO aHAJIHM3a; OCHOBHBIC
¢u3nveckre CBOMCTBA Py/Ibl 1 MUHEPAJIOB.

3. BbiOpatb um 000CHOBaTh CXEMBI H3MENBYEHUS, KIAaCCHUPUKAIUU M OOOTaIlCHHS.
Paspabotars (BBIOpaTh) MPAaKTUUECKUE CXEMBI, IPUMEHsIEMbIE JJIsi 000TaleHHUs 331aHHOTO TUTIA
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 JIPYTHMHU TEXHOJOTHUYECKUMH CXeMaMH C YKa3aHHEeM HX HEJIOCTaTKOB U
NPEUMYIIECTB. YUUTHIBasl CIOXKHOCTh CPAaBHEHHsI BCEX BapHAHTOB, MOXXHO OTIPaHUYHUTHCS
CpaBHEHHEM JBYX-TpeX BapuaHTOB cxeM. OILIEHUTh BEIUYMHY BKPAIUIGHHOCTH IIOJIE3HBIX
MHHEPAJIOB M XapaKTep MX IPOpacTaHUs M UX BIMSHHE Ha BHIOOp CXeMbl OOoramieHus, B
YaCTHOCTH, Ha BBIOOp yHcna cTanuii oboramieHusi. PaccMoTpeTh crocoOHOCTH MHHEPAJIOB K
Heper3MEeNbYCHUIO U OIUIAMOBAaHHIO, YTOOBI OOOCHOBATh YMCIO CTaJAWN OOOTamieHus W THUI
BBIOMpaeMoro o0opy10BaHus. BeIOpaTh KaueCTBEHHYIO CXeMYy 00OTameHHs.

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

4. IIpousBecTr pacyeT KayeCTBEHHO-KOJIMYECTBEHHOW CXEMBI.

5. BBIMONHUTB pacdeT BOAHO-IIIIAMOBOM 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
(YyCTaHOBKHM), TPHHATBHIC IS BCHOMOTATENBHOIO KOHTPOJISE M PETyIMPOBAaHHS OCHOBHBIX
apaMeTPOB TEXHOJIOTHIECKOTO MPOIecca 000TaIeHusl.

8. N3710KUTh OCHOBHbIE MEPONPUATHS 10 TEXHUKE 0€30MaCHOCTH, HAallpaBJIeHHbIE HA
CHIDKEHHE YpOBHS TpaBMaTHU3Ma, YIy4IIEHUS CAHUTAPHO-TUTHEHWYECKHUX YCIOBUH Tpyna
pabOTHUKOB U JAp. (orpaxaeHus1, odecreyeHre 6e30MacHOCTH MyCKa arperaToB U MallliH, 3aluTa
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 3A0AHUI0 HA KYpPCOo8oe
npoeKmuposaHrue no hromayuu

Bo BBeneHuun otpaxkaeTcs pa3BUTHE JAaHHOW OTPACIH MPOMBIINIJIEHHOCTH HA COBPEMEHHOM
JTame, 3HAYCHWE W TICPCIEKTHUBBI Pa3BUTHs oOorameHus. B KpaTkoil XapaKTepUCTHKE
oOorareHus pyabl IPUBOAATCS TPAHYIOMETPUUYECKUN COCTAB PY/Ibl, TOCTYMAIOIIECH B OTACIEHUE
U3MEIBUYCHHS, U XapaKTCPUCTUKA BEHICCTBEHHOTO M XMMHYECKOTO COCTaBa pynbl. B pazmene
JOJKHBI OBITH TaOMHIIBI (MIIM KPUBBIE) CHTOBOTO COCTaBa, a TAK)KE JIaHHBIE MHHEPATOTHYECKOTO
COCTaBa M XUMUYECKOT'0 aHAJIN3a; OCHOBHBIC (PM3MUYECKHE CBOKMCTBA PY/IBI K MUHEPaIoB. BeiOop u
000CHOBaHME CXEMbl HW3MENbYCeHHs, Kiaccuukaiuu u oOorameHus. B sTom paszaene
HE0OXOMMO pa3padboTaTh (BHIOPATH) MPAKTUUECKHUE CXEMBI, PUMEHSIEMBIE SISl 000TaIleHUs Py
Ha aHAJOTHUYHBIX 0OBekTaxX. J[aTh KpaTKoe OMHMCAaHWE W MPHUBECTH PUCYHOK MPUHSITOU CXEMBI;
yKa3aTh TEXHOJIOTNYECKIE oKasareim oOoraireHus. Heob0xomnmo 000CHOBATH
[eJIeCO00pa3HOCTh IPUMEHEHUSI BBIOPAHHOM cxeMbl oOoramieHus. J{is 9Toro BeIOpaHHas cxema
CPaBHHMBACTCS C HECKOJbKHMHU JIPYTUMH TEXHOJOTHYCCKHMMH CXEMaMH, YKa3bIBAIOTCS WX
HEJOCTaTKU U MPEUMYIIECTBA. YUUTHIBAs CIOKHOCTh CPAaBHEHUS BCEX BAPUAHTOB MPU KYPCOBOM
MIPOSKTUPOBAHUH, MOXKHO OTPAaHUYHTHCS CPABHCHHEM JIBYX-TPEX BAPHAHTOB CXEM.

BenuunHa BKparuieHHOCTH TOJE3HBIX MUHEPAJIOB U XapaKTep UX MPOPACTAHUS BIHUSIOT Ha
BBIOOp CXEeMBbI 0OOTaIeHus, B YaCTHOCTH, Ha BBIOOp Ymciia ctaauii oboramenus. CriocoOHOCTh
MUHEPAJIOB K IEPEU3MENbYCHHIO U OIINIAMOBAHUIO TAK)KE BIIMSET HA YMCIIO CTAuil 0O0TaIeHus u
Ha TUI BbIOMpaeMoro obopymoBanus. CreayeT y4YUTHIBaTh, YTO TIEpPEH3MENbUCHUE U
OIIJTAMOBAHUE BPETHO BO BCEX CIy4asX U MOATOMY HEOOXOIUMO MPUMEHEHHE OOJIBIIOro YHCia
craguii oboramenus. Ilocme aHanmm3a BceX MaTepHaloB BBIOMpAETCs KadeCTBEHHAs CXeMa



oOorareHus. Nwmes KaueCTBEHHYIO XapaKTEPUCTUKY CBIpBS, paccUnTBIBAIOT
KauyeCTBEHHO-KOJIMUECTBEHHYIO0 cxemy oOoramienus. [Ipu odopmieHnn KypcoBoro npoexkra HeT
HEO0OXOUMOCTH NPUBOJUTH PACUYET BCEX Y3JIOB CXEMBI; IOCTATOYHO MPUBECTH PAcUeT OAHOIO
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 n3 JaHHBIX KaUe€CTBEHHO-KOJIMYECTBEHHOTO PacyeTa TEXHOJIOTHUECKON CXEMBI
oOoraieHusi, COCTaBIAETCS HTOTOBBIN OalaHC MPOITYKTOB OOOTaIlICHHS.

PacueT BogHO-1IUIaMOBO# cxeMbl. L{esib MpoeKTHpOBaHUs U pacdeTa BOJAHO-IIIAMOBON CXEMbI
- obecrieueHre onTUMaILHOTO oTHOIIEHUs JK: T B onepanusx cXeMbl; OIpe/IeICHHE KOJTHISCTBA
BO/IbI, T0OABJISIEMOM (MJIH BBIBOJMMOI) B TOH HJTM MHOU OTIEpaIlMK; ONPEICIICHHE OOIIEro pacxoaa
BOJIBI U COCTaBJIeHHE OastaHCOB 10 BoJie ( o0miel u cBexeii ). [Ipu pacyere ciieayeT yauThIBaTh,
YTO CyMMAapHOE KOJMYECTBO BOJIbI, TIOCTYIAIOIIEH B MPOLIECC, BCETIa TOHKHO ObITh PABHBIM
CYMMapHOMY KOJIMYECTBY BOJIBI, YXOJAIIEMY U3 MPOIlecca ¢ KOHSYHBIMU MpoaykTamu. Oomas
noTpeOHOCTh BOIbI [t 1exa ((adpuku) Ha 10-15 % npeBblinaet noTpedaeHUE BOIBI IS
TEXHOJIOTHYECKHX IIeJIel (Ha CMBIB ITOJIOB, IPOMBIBKY aIaparoB U T.1.). [TosiHOTO pacyera
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-IIAMOBO# 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 MPOBOANUTH KaXAYI0 onepanno 00paboTku npu noaydenun 3Hadenus XK: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€3BOKUBaHUS, KOTOPbIE 3HAYUTEIBHO cioxHee. [loaTomy
ormeparuu 00€3BOKMBAHUS CJEIyeT BBOJIUTH B CXEMy B KpallHHX ciy4asX, KOTJa OHHU
HEOOXOAMMBI  JUISI  TIOBBIMICHHWS] ~ TEXHOJOTMUYECKMX  ToKaszateneir. Hopmbel  pacxona
JOTIOTHUTETIFHOW BOJBI, SIBIISIOTCS TOXE HMCXOJHBIMH TIOKAa3aTENsIMH, HEOOXOJUMBIMH TIpU
pacyere BOJONIIIAMOBOW CXeMbI. BIIa)KHOCTh OTAEITBHBIX MPOJYKTOB, HMEIOIINX OTHOCHTEIBHO
MOCTOSIHHYIO WJIM KOJEONIONIYIOCsS B Y3KUX Mpeseiax 3Ha4eHUH BEITHUMHY, TAaKXKE COCTaBISET
TPYIITY UCXOAHBIX TIOKa3aTenel AJisl pacuyeTa BOAOIIIAMOBOM CXEMBI.

[Tocne Bcex pacyeToB HAa KAUECTBEHHYIO CXeMy O0OTaIleHusi HAHOCATCS CTPETIKU 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 TpedyemMoro oObeMadoTallMOHHON MAalIMHBI 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 KOJMYECTBA YCTAHABINBAEMbIX (IOTAIIMOHHBIX MamuH. 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.

I[To pe3ynbraTaM BBIOJHEHHBIX PACUYETOB BBITOJHUTH MIPOEKT KOMIIOHOBOYHOI'O PELICHHUS
(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. [Monumerannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,21
18. [Monumertammuueckas pyaa (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. MeaHO-IIMHKOBAs 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(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/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUN, TpoBOAUTCA B (hopMe dK3aMeHa U B (OpME BBIIOJIHEHHUS U 3allUThl KypCOBOTO
IIPOEKTA.

DK3aMeH N0 JaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOM (hopMe MO SK3aMEHAIIMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

OK3aMeH NPOBOAUTCA IO OWiieTaM, OXBaThIBAIOIIMM BeCh NpOHAeHHBIM Marepuan. Ilo
OKOHYaHUM OTBETA 3K3aMEHATOP MOXKET 3a/1aTh CTYACHTY JONOJIHUTEIbHBIE M YTOUHSIOLIUE
BOMPOCHL. [1070KHUTENBHBIM TaKke OyAeT CTPEeMIICHHE CTYACHTAa W3JIOKUTHh PAa3JIMYHbIE TOUKU
3peHUsl Ha paccMaTpUBaeMyl0 MpoOiieMy, BBIPa3UTh CBOE OTHOIICHHWE K HEH, MPUMEHUTh
TEOPETUUECKHE 3HAHMSI 10 COBPEMEHHBIM IIpOOIeMaM 00OTaleHUsI T0JIE€3HbIX UCKOMAEMBbIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 OamioB) — 0OydaromMiics MOKa3bIBACT BBICOKUH YPOBEHb
c(hOpMUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKOE 3HaHUe yuyeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIOJIHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMBIIMK OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIbHON
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJECHTaM, YCBOMBIINM B3aUMOCBSI3b OCHOBHBIX MOHSTHI AUCUUIUIMHBI B MX 3HAYCHUH IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B IOHUMAHUU, U3JI0KEHUN
Y UCTIOJIh30BaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OLIEHKY «xopomio» (4 Oamna) — oOydarouuiics MOKa3bIBaeT CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH  KOMMETEHIIMH, T.€. CTYIAGHT TMPEACTaBIsAeT IMOJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHAIOIUN MPEeyCMOTPEHHbBIE B MIPOrpaMMe
3a/laHusl, YCBOUBIINI OCHOBHYIO JIMTEPATYpPY, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOII0» BBICTABIISIETCS CTYACHTAaM, MOKa3aBUIMM CUCTEMAaTHUECKUN XapaKTep 3HaHUUN
[0 JUCUUIUIMHE U CHOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U IpohecCHOHATBHON AESITENbHOCTH;

— Ha OIICHKY «yIOBIIETBOpUTENbHO» (3 Oamna) — oOydaroluiicss MoKa3sIBaeT MOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
yueOHO-TIPOrPaMMHOTO MaTepuaia B oObeMe, HeoOXOAMMOM [UIsl JaibHeumed yueObl u
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIM C OCHOBHOW JIMTEPAaTypoOd, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak mpaBuio, oOIEHKa «yIOBJIETBOPUTENHHO» BBICTABISETCS CTYIEHTaM,
JOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00J1aal0IUM HEOOXOIMMBIMU 3HAHUSMU Ul MX YCTPaHEHHs O]l PYKOBOJCTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYJOBJIETBOPUTENHHO» (2 Oaya) — pe3ynbTaT OOydeHHs] HE TOCTHTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHWS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
uH(pOpMallii, HE MOXKET M0Ka3aTh MHTEIJIEKTyallbHbIe HABbIKM PEIICHUs MPOCTHIX 3371ay, 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
MHTEJJICKTYaJIbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1ad.



IToxa3aTen U KPUTePHH OLICHMBAHUSI KYPCOBOI'0 IIPOEKTA:

Ha OLICHKY «OTIMYHO» (5 OamioB) — paboTa BBIMOJIHEHA B COOTBETCTBUU C 3aJIaHHUEM,
oOyuaromuiicss OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U
0o0BsicHEeHUS! HH(QOpPMAIMKM, HO U HUHTEIUIEKTyajbHble HABBIKM peIIeHHUs MpoOiieM U 3ajad,
HAXO0X/IEHNS YHUKAJIBHBIX OTBETOB K ITPO0JIEMaM, OLIEHKH 1 BBIHECEHUS KPUTUUECKUX CYXKICHUM;

Ha OILIGHKY «Xopouio» (4 Gamna) — paboTa BBIIIOJHEHA B COOTBETCTBUU C 3a/laHUEM,
00yJaromuiicsl TMOKa3bIBAa€T 3HAHHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uH(pOpMalliK, HO W MHTEUIEKTyaJIbHbIE HABBIKM PEHICHHs] MpoOJieM M 3a1ad, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K MpoOieMam;

Ha OLIEHKY «YAOBIETBOpUTENbHO» (3 Oamna) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJaHleM, OOYyYaroIIMICs TOKa3bIBAaeT 3HAHWS HA YPOBHE BOCIPOM3BEICHHS M OOBSCHEHHUS
nH(pOpMallM1, HHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS MTPOCTHIX 3a7ay;

Ha OIICHKY «HEYIOBIETBOPHUTENbHO» (2 Oamna) — 3amaHue NpenojaBaTeiis BBIIOIHEHO
YaCTUYHO, B IPOILIeCCe 3alUThl paboThl 00yYaIOIIUICA NOMYCKaeT CYIECTBEHHbIC OINOKU, HE
MOJKET II0Ka3aTh UHTEJUIEKTYaIbHbIE HABBIKYM PEIICHUS [TOCTABJICHHOM 3a/1auH.

Ha OIICHKY «HEYAOBIETBOpUTENbHO» (1 Oamn) — 3amaHue NpenojaBaTesis BBIMOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
MOKAa3aTh MHTEIUIEKTyalbHble HABBIKU PEIICHUS TIOCTABICHHOM 3a/1a4H.



