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)

TEXHOJIOI'HA OBOI'ALIIEHUA ITOJIE3HBIX HCKOITAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
OO6oraiiieHue Moue3HbIX HCKONaeMbIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
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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

3aB. kadenapoit = N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenateis 4“\ N.A. TTsiTaneB

PaGouas nmporpamma cocraBicHa: _@"p %
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK E. 0. leroas

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

//%/,,;7' )
( / B.III. T"'anamoB



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamuu B 2024 - 2025
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 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)

[ensMu OCBOCHHMS IUCHMIUIMHBI «TEXHOJOTHSI TMPOM3BOJACTBA PAOOT»  SBISIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

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

HucuuruinHa TexHosorust oOorameHusl IOJEe3HbIX MCKONAeMbIX BXOAUT B YacTb
y4eOHOTO 11aHa popMupyeMyro ydacCTHUKaMu 00pa30oBaTebHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
IIPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

JpoOGienue, n3MeNbYeHNE U TPOXOUCHHUE

I'paBUTALIMOHHBIN MeTO 0OOTaleHUs

I'eonorus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOTO SK3aMeHa

BeinonHenue, NOArOTOBKAa K - MpOLENYpPE 3allUThl U 3alUTa  BBITYCKHOM
KBaJIM(DUKALIMOHHON pabOThI

[Ipon3BocTBEHHAS - IPOU3BOICTBEHHO- TEXHOJOTMYECKasl TPAKTHKA

[Ipou3BocTBEHHAs - HAyYHO-UCCIIeI0BaTeIbCKast paboTa

[IpoexkTupoBanue o0OraTuTeNbHbBIX PadpuK

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHus AuCHMIUIMHBI (MOAyns) «TexHosmorus oOorameHust HoJae3HbIX
MCKOMNaeMbIX» 00yJarouiics J0HKEeH 00J1ajaTh CIeIyIOIIUMHA KOMIETEHIIUAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-3 CrnocoOGeH OCYIIECTBIATh TEXHHUYECKOE PYKOBOJCTBO paboTaMH IO OOOTaIICHUIO
MOJIC3HBIX MCKOIMAEMBIX W IOATIOTOBKE CBIPbSA K O6OFaHICHI/IIO, BI)I6I/IpaTI) TEXHOJIOTHUIO
o0oraIeHus ¥ pacCUuThIBATh HEOOXOIMMBbIE TEXHOJIOTHYECKHIE MTapaMeTPhl

[1K-3.1 Omnpenensier OpraHu3allMOHHBIE M TEXHUYECKHE MEpPHI IO BBINOJIHEHHIO
IIPOU3BOJACTBEHHBIX  3aJaHUM B OTHEICHUAX  BCIIOMOTaTEIbHBIX,
IOITOTOBUTENBHBIX M OCHOBHBIX OllE€palMii 10 nepepadoTKe ChIpbs

[1K-3.2 Kontpomupyer BeaeHue mporecca mepepaboTKH CBHIPbS, OPTraHU3yeT
O6e3omacHyro  paboTy  mepcoHana  oOoraTMTeNbHbIX  (abpuK U
JIpOOMIIBHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMHU3UpyeT pekUMbI paboThl 000PYI0BaHUS, UCTIOIB3YS TEOPETUUECKHE
OCHOBBI METOJIOB 000TallIeHHsI TIOJIE3HBIX HCKONAeMbIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 21,5 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHEAyIUTOpHAs — 3,5 aKaJl. 4acoB;

— caMocTosTenbHas pabora — 185,8 akan. yacos;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

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

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) = A . p Kon
> 3 © | camocTosTenbHOI | ycrieBaeMoCTH U
JUCLIATUINHBI R £ m ., | xomnereHuun
g £ paboTs MIPOMEKYTOYHOM
nab. | mpakT. [ 38
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. Knaccudukanus MHONE3HBIX
HICKOTIaeMbIX
Wzyuenue
OCHOBHOI 1
JIOMIOJIHUTEILHON I1K-3.1,
11 Knaccudukanus
ucan 1 10 JIUTEPATYpPBI 110 MK-3.2,
TIOJIE3HBIX HCKOTIAEMBIX
JIACIIATIIINHE, I1K-3.3
KOHCIIEKTa
6 JICKLIMA.
Nsyuenune
OCHOBHOM 1
12 Texnonorus N
IIOATOTOBKH IIOJIE3HBIX JIOTIOMHHUTEILHOH IK-3.1,
A 1 8,4 JUTEepaTypsl MO I1K-3.2,
HCKOTIAeMBbIX K
JIACIIATIIINHE, I1K-3.3
oboramnieHuro.
KOHCIIEKTa
JICKLIMA.
Wroro no pazneny 2 18,4
2. TexHosorusi 00OTaIIeHUs Py
YEepPHBIX METAIIIOB
21 TexHonornyeckue
TAMBI ©  copTa .
p pyA N3yueHnue
IIpensapurensHoe o
oOorameHue pyJ 4YepHbBIX OCHOBHON 1
JIOMOJHUTEILHOM I1K-3.1,
MmetamioB. Konguuum Ha KonTtponbnas
KOIICIHBIC - " 1 10 JIUTEPATYpPBI 110 aGota MK-3.2,
Py JIACIATIIINHE, p I1K-3.3
KOHIICHTPATHI M0 YCIOBHSIM
KOHCIIEKTa
ux METAJUTyPTU4EeCKOTO N
JISKLHH.
UCIIOJIb30BaHus. Bpexansie| 6
Y TI0JIC3HBIC IPUMECH.
Nzyuenue
OCHOBHOM U
2.2 TlpakTka oOorarmieHus JIOTIOJTHUTEIBLHOM 3amura I1K-3.1,
CKapHO-MarHeTUTOBBIX PYII. 1 2 10 JIUTEPATYpPHI 110 11a00paToOpHBIX MK-3.2,
CxeMmbl oboraieHus JTUCITUILTHHE, pabot IK-3.3
KOHCIIEKTa
JEKIUH.




Wzyuenne
OCHOBHOI1 U

2.3 TlpakTHka oOoTraIeHuUs JIOITOJTHUTEILHOM 3amura I1K-3.1,
TUTAHO-MarHETUTOBBIX PY/I. 221 10 JIUTEPATYPHI 110 nabopaTopHBIX IK-3.2,
CxeMbl 00OTaIeHHs.. JTUCLIUTUINHE, pabot IK-3.3
KOHCIIEKTa
JICKIIHH.
Nzyuenne
OCHOBHOM U
2.4 TlpakTtuka oOoraieHHs JIOMIOJIHUTEILHOM I1K-3.1,
JKEIEe3UCThIX  KBapIUTOB. 1 10 JIUTEPaTyphl IO I1K-3.2,
CxeMblI 0OOTaIeHus. JIUCIATIIINHE, I1K-3.3
KOHCIIEKTa
JICKIIHH.
Wzyuenne
OCHOBHOM M
2.5 TlpakTrka oboramieHus JIOTIOJTHUTEILHOM I1K-3.1,
OYpOXKEIE3HIKOBBIX  PYII. 10 JIUTEPATYPHI 110 I1K-3.2,
CxeMbl 00OTalleHHs. JUCIUTIIINHE, I1K-3.3
KOHCIIEKTA
JICKIUH.
Wzyuenue
2.6 TlpakTka oboramieHus OCHOBHOH 1 . I1K-3.1,
cUIepuTOBBIX pyn. Cxemsl 1/11 10 | AOMOTHHTCIRHOM I1K-3.2,
oboraIieHus. JITCPATYPBI O I1K-3.3
JIUCLHUTIINHE,
KOHCIIEKTA JIEKIIUI
Nzyuenne
OCHOBHOM M
JIOMIOIHUTEIbHON I1K-3.1,
2.7 OnrumanbHas riyOuHA
oBoramenus. 10 JIUTEPATYpPBI 110 MK-3.2,
JIACIIATIIINHE, I1K-3.3
KOHCIIEKTa
JICKITUH.
Hroro no pazaeny 6/31 70
3. Mertamnyprust xenesa
Nzyuenue
OCHOBHOM 1
JIOTIOJTHUTEILHOM I1K-3.1,
3.1 TlpousBoACTBO YyryHa. Kontposbnas
KavecTso ayryma. 35 JIUTEPATYPHI 110 pabota I1K-3.2,
JUCIUTIIINHE, I1K-3.3
KOHCIIEKTA
JICKITUH.
N3yueHnue
OCHOBHOM M
JIOIOJIHUTEILHON I1K-3.1,
3.2 TIpou3BOICTBO CTajH.
Ka4ecTBO G, 35 JIUTEPATYPHI 110 I1K-3.2,
JIACIATIIINHE, I1K-3.3
KOHCIIEKTA
JIEKITHH.
Wroro no pazneny 70
4, Texuonorus oOoramieHus
XPOMOBBIX U MapraHIEBBIX PV
4.1 Texuonorus I/I3yqemile
oboramieHus XPOMOBBIX OCHOBHOM .
pya. TexHonornueckue JIOTIOTHHITEILHOH KonTtponbnas MK-3.1,
2/11 10 JIUTEPATYpPHI 110 I1K-3.2,
0COOCHHOCTH U IOKa3aTeln pabora
pabdotel Beaymmx ['OKos. JICIITLTIHHE, MK-3.3
KOHCIICKTa

KauecTtBo KOHLCHTPATOB.

JICKIIHH.




Wzyuenne
OCHOBHOI1 U

4.2 O6orarieHne KOPSHHbBIX JIOTIOJTHUTEILHOM I1K-3.1,
U 0CAJI0YHBIX MapraHIeBbIX 2 9,4 | nureparypsl o IK-3.2,
pya. JTUCLIUTUINHE, IK-3.3
KOHCIIEKTA
JICKIIHH.
Nzyuenne
OCHOBHOM U
4.3 TexHOIOTHYECKHE .
JIOMIOJIHUTEILHOM I1K-3.1,
0COOEHHOCTH W ITOKa3aTen
8 JIUTEPaTyphl IO I1K-3.2,
pabotsl Benymux I'OKos.
JIUCIATIIINHE, I1K-3.3
KauecTtBO KOHIIEHTpATOB.
KOHCIIEKTA
JICKIIHH.
Wroro no paszneny 4/11 27,4
Hroro 3a cemectp 10/411 185,8 JK3aMeH
Hroro no aucnumnnuze 10/41 185,8 SK3aMeH




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 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. ABnoxuH, B.M. OCHOBBI 00OTaIlICHUS TIOJIE3HBIX UCKOMACMBIX | YU4eOHHK : B 2 TOMax /
B.M. ABnoxuH. — 4-e usn., ctep. — Mocksa : ['opHas kuura, [0. 1.]. — Towm 2 : TexHoNO-TNN
oOoramieHus 1mojie3Hbix uckormaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. Kneiin, M.C. TexHonorust 000oramieHus Moje3HbIX HCKOMAaeMbIX © yueOHoe mocobue /
M.C. Kuneiin, T.E. Baxonnna. — Kemeposo : Ky3I'TY umenn T.®. I'opbauea, 2017. — 193 c.
— ISBN 978-5-906888-51-8. — Pexxum nocryna: https://e.lanbook.com/book/105409

3. OCHOBBI METAJTypPrUYeCcKOro mpou3BojcTBa : yueOnuk / B.A. burees, K.H. Bnosus,
B.M. Konokonbues, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — Pexwum gocryma: https://e.lanbook.com/book/90165

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. A6pamoB A.A. IlepepaboTka, oboramieHre 1 KOMIUIEKCHOE MCIIOJIb30BaHUE TBEP/bIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

2. AbpamoB A.A. IlepepaboTka, oOoraiieHue U KOMIUIEKCHOE HCIIOJIb30BaHUE TBEPIBIX
none3nbix uckomnaeMbeix. T.11 Texnomorust oboramieHust MOJIE3HBIX HCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

3. AbpamoB A.A. TexHONOTHS IepepadOTKH U oborameHus pya: Y4ed. mocoo6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

4. CnpaBounuk 1o ob6oramenuto pya. B 3 1. /Tlon pen. bormanmosa O.C.-2-¢ m3j.,
nepe-pad. u non. — M.: Henpa, 1983.

5. Ilepuonuueckue wuzpanus: “O6oramenue pyxa’, “Topubiii xypHan”, “UsBectus
BBICHIMX Y4€OHBIX 3aBe/IeHUil”, pedepaTUBHBIN KypHai “I"opHoe eno”.

B) MeTtoauyeckue yka3anus:
1. Jeroms E.}O., IllaBakyneBa O.II. IlepepaGoTka mMOJE3HBIX HCKOMMAEMBIX
[Dnekrpon-HbIi pecypce] : mpaktukym / MI'TY. - Marautoropek : MI'TVY, 2017. - 1


https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/90165

DIIEKTPOH. OIIT. JTUCK (CD-ROM) — Pexum

https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

JIOCTyTIA:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI 00OorameHus IOJIE3HBIX
UCKOMaeMbIX : yueOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomoruu odborameHus mojae3Hpix nckomaempix — 2017. — 312 c. —

ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/90165 OcHOBBI METaUTypPrHYECKOro IMPOU3BOICTBA
yueOnuk / B.A. burees, K.H. Bposun, B.M. KomokonsieB, B.M. Canranuk. —

Canxr-Ilerepoypr : Jlanp, 2017. — 616 c. — ISBN 978-5-8114-2486-3.

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JINLICH3UU
7Zip cB000AHO pacrpocTpansemoe 110 OECCPOUHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

Hamuonansnas I/IH(i)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘IeCKaSI URL:
cucrema — Poccuiickuii HHJACKC HAYYHOI'O HUTUPOBAHUA i

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

(PUHII)

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

WNupopmannonnas cucrema - EnnHoe OKHO JocTyna K

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

HHOOPMAITMOHHEIM PeCcypcaMm

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:

JlekuvoHHas aynuTopus: MynbTUMEIUIHBIE CpeACTBAa XpaHEHus,

npeJicTaBlIeHUs yueOHON HHPOpMAaITIH.
JIaGopatopusi MEXaHUYECKHX UCCIIE0BAaHUIHI
1. JTaGoparopHasi ycTaHOBKA IIIEKOBOH IPOOUITKH;

2. JlabopaTopHas yCTaHOBKa KOHYCHOU IpOOMIIKH KPYITHOTO APOOIIEHUS;

3. JJabopaTopHas ycTaHOBKA BAJIKOBOW JIPOOHIIKHY;

4. JJabopaTopHas yCTaHOBKAa MEXaHUYECKOT'O BCTPSIXUBATEJIS;
5. JJaboparopHasi ycTaHOBKa IIapOBOW MEJIbHUIIBI,

6. JlJabopaTopHas yCTaHOBKa MEJIbHHUIIBI C BPALIAIOLIEICS OCBIO;
7. JJabopaTtopHas ycTaHOBKAa HHEPLIMOHHOT'O TPOXO0Ta;

8. CrangapTHblit Habop cUT

nepeaaunm u

[lomemenue ans  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  y4yeOHOIo
obopynoBanusi: llkader s xpaHeHHs Yy4eOHO-METOAMYECKON JOKYMEHTAluH, y4eOHOro

000pyI0BaHUS ¥ Y4€OHO-HATJIATHBIX TTOCOOHUH.


https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/111337
https://e.lanbook.com/book/90165
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

IIpunoxenne 1

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOH PadoThl 00y4al0IIUXCS

[To mucruruinae «TeXHOIOrus 000TalIeHUS MTOJIE3HBIX UCKOMAEMBIX » TIPEyCMOTPEHA
ayJUTOpPHAsl ¥ BHEAYJUTOPHASI CAMOCTOSITeNIbHAs pab0oTa 00y4YaromnuXCsl.

CamocrosTenbHas padoTa CTyIEHTOB IIOCTPOCHA TAKMM 00pa3oM, 4To B Iporiecce paboThl
CTYACHTBI 3aKPETUISIOT 3HAHHUSI, TIOJTYYCHHBIC B TIPOIIECCE TEOPETHUECKOTO O0YUCHHSI, TEM CaMbIM
dbopMupyroT pohecCHOHAILHBIC YMEHHS i HABBIKU.

B nporiecce u3ydeHus: AUCIUTUIMHBI OCYIIECTBISETCS TEKYIUI U IEPUOTUYECKUN KOHTPOJIb
3a pe3ysbTaTaMHi OCBOSHHs yueOHOTO Kypca. TeKymuid KOHTPOIb OCYIIECTBIISIETCS
HETOCPEJICTBEHHO B IIPOIIECCE YCBOCHUS, 3aKPEIUICHHUsI, 0000IIEHHS U CHCTEMAaTHU3alluy 3HAHUH,
YMEHHA, BIIaICHUS HAaBBIKAMU U TO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH U KOPPEKTUPOBATh,
COBEpILECHCTBOBATh 3HAHUS, YMCHHS U BJIAJICHUE HABBIKAMU CTYJICHTOB, 00CCIICUNBACT
CTUMYJTUPOBAHUE ¥ MOTHBAITUIO UX JEATCIIEHOCTH Ha KaXJIOM 3aHATHHU. TeKyIIui KOHTPOIIh
ocyliecTBIsieTcs B popMe yCTHOTO orpoca (codece1oBaHms ).

[Teproardeckuii KOHTPOJIb [IETh KOTOPOro 0000IIEHNE U CHCTEMATH3AIUs 3HAHUH, TPOBEPKa
3¢ (GEKTUBHOCTH YCBOCHHS CTYICHTAMH OIPEICICHHOTO, IOTHYECKH 3aBEPIICHHOTO COJICPYKAHHS
y4eOHOTO MaTepraa OCyIECTBIsETCS B (hOpMeE 3aIIUTHI JTA0OPATOPHBIX, KOHTPOIBHBIX PadoT.

O1neHOYHBIE CPENICTBA ATl TPOBEJACHHS TEKYIIEH aTTecTaluu

KOHTPOJIBHAS PABOTA Ne 1
Tema: TexHosorus odorameHnusi pyJ IBeTHBIX MeTAJJIOB

Bapuant Ne 1
TexHonorust 06orameHuss MEAHBIX U MEAHO-TUPUTHBIX pyA. OCHOBHBIE MUHEPATIBI MEIH.
MecTopoxaeHus.

Bapuanm Ne 2
TexHomorus O6OFaHI€HI/I$[ MCJIHO-IMHKOBBIX PYI. OCHOBHEBIE MHUHCPpAJIbl HVMHKA.
MectopoxacHus.

Bapuanm Ne 3
TexHonorust odboraiieHuss MeIHO-MOJINOIEHOBBIX pyI. JloBOIKa METHO-MOIMOJEHOBBIX
KOHIIEHTpaToB. OCHOBHBIE MUHEpaJIbl MOJNOIeHA. MeCTOpOXKAECHUS.

Bapuant Ne 4
TexHonorus odborameHusi MeIHO-HUKENEeBbIX pya. OCHOBHbIE MUHEPAJIbl HUKEIIS.
MecropoxaeHus.

Bapuanm Ne 5
TexHomorust 000rameHus: CBUHLOBBIX U CBUHIIOBO-IIMHKOBBIX pyA. OCHOBHBIE MUHEPAJIBI
CBHHIIA. MeCTOPOKIAECHUSI.
Bapunant Ne 6
TexHomorust oborarieHus: MeIHO-CBUHIIOBO-LIMHKOBBIX PYyA. MecTOpOKACHHUS.

KOHTPOJIBHAS PABOTA Ne 2
Tema: TexHomorust o0orameHuss HEMETALTUIECKUX MOJIE3HBIX UCKOMAEMBIX
Bapnant Ne 1
KauecTBo 1 TexHONMOrHUECKUe copTa yriei. TexHomorus oboramieHus yrieu.
MectopoxaeHus.
Bapuant Ne 2
CBoIICTBa M MECTOPOXKICHHS alIMa30B. TeXHOIOTHs 000TaleHusI KHMOEPIUTOBBIX PY/I.
BapuanTt Ne 3
TexHonorust oboraiieHus: KaOJIMHOBBIX pya. MecTopoKaeHHUs.



Bapuant Ne 4
TexHomorus oboramieHust GocHoOpUTOB U aMaTUTOB. MECTOPOKACHHUS.
Bapuant Ne 5
TexHomorust oboramieHus: KATMHHBIX pya. MuHepaisl. MecTopoxaeHUS.
BapuanTt Ne 6

TexHonorus oboraiieHusi CepHbIX pya. MecTopoKaeHHs.

KOHTPOJIBHAS PABOTA Ne 3
Tema: IIpon3BoACTBO IBETHBIX METAIUIOB
BapuanTt Ne 1
OO>uUr MeIHBIX KOHLIEHTPATOB. XMUMHUYECKHE peakLuy npouecca o0xura. O0KUroBble Neuu.
BapuanTt Ne 2
OO>UT HUHKOBBIX KOHLIEHTPAaTOB. XMMHUYECKHE PEAKLIUU Mpoliecca 00XkKura.
BapuanTt Ne 3
ITnaBka MeIHBIX KOHLIEHTPATOB B OTpa)kaTelbHbIX Nedax. CynIHOCTh IPOLEcCca U BaKHENIINE
xumuueckue peakuu. CoctaB U CBOMCTBA IITEMHA U ILIAKA.
Bapuant Ne 4
OOGXUT CBUHIIOBBIX KOHIIEHTPATOB.
BoccranoBuTebHAs JIaBKA CBUHIIA B IIAXTHBIX I€Yax.
Bapuant Ne 5
OrueBoe pauHUPOBAHUE ME/IH.
DnexTpudecKkoe paQuHUPOBAHUE MEITH.
Bapuant Ne 6

PadunupoBanue ceunna. OCHOBHbIE IPUHIUIIBI U CTAJUHU MPOLIECCOB papUHUPOBAHUS:
o0e3MexxnBaHue cepoi, obeccepeOpeHre HUHKOM, OKUCIUTENbHOE paQUHUPOBAaHUE, yalIeHUE
BHUCMYTA.

Llenbio 1abopaTopHBIX paboT M0 JaHHOH TUCHMIUIMHE SBISIETCS MPAKTHYECKOe
03HAKOMJIEHHE CTYJEHTOB C Pa3JINYHBIMU CXEMaMU 000TaleHUs MOJIE3HBIX HCKOMIAEMBbIX C
MOMOIIBIO OJATOTOBUTENBHBIX ONepanuii (JIpoOaeH s, U3MEeNIbYeHUS ), TPAaBUTAILIMOHHOTO,
(10TalMOHHOT 0, MATHUTHOT'O METOJIOB 00OTAIlIEHHUs, @ TAK)KE MOJIydeHHE HABBIKOB 110
BBITOJIHEHUIO Pa3IMYHbBIX ONBITOB. B 4acTHOCTH, CTYAEHT OJIKEH YMETh NPaBUILHO 000CHOBATH
MPEJICTAaBICHHYIO CXeMY OOOTaIleHHsl ISl 33JaHHOTO THUIIA PY/bl, PACCYUTATh OCHOBHBIE
nokaszareau 0OOTalleHus U MPeJCTaBUTh HHIUBUAYabHBINA OoT4eT. Bee momyyeHHble
AKCIIEPUMEHTAaJIbHbIE JaHHBIE HEOOXO0AUMO MPOaHAIU3UPOBATh, IPOBEPUTH BBIIOJIHEHA JIU
OCHOBHas 11eJ1b PabOThI, CPOPMYIHPOBAThH BBIBOIBI. ECIN mosyueHsl HU3KHE TEXHOIOTHYECKHE
MoKa3aTenu o0oraiieHus, yka3arb BO3MOXKHbBIEC IPUYUHBI U IIYTH MOBBIIICHUS [TOKa3aTeeH.

[Tpu BbINOTHEHUU PadOT CTPOTo COOJII0IaTh IPABUIIA TEXHUKU O€30MaCHOCTH U MHCTPYKIIMU
1o pabore ¢ anmnaparypoii.

IIpuMepHBIii TepedeHp TEM U 3aJaHUM ISl IOATOTOBKH K IK3aMEHY:
1. Knaccudukanus noae3HbIX HCKOTTaeMbIX.
2. TekcTypHO-CTPYKTYpHBIE 0COOCHHOCTH Mebcoaepkammx pya. OCHOBHBIE MUHEPAITBI

3. TexHonorus oOorameHuss MEHBIX U METHO-TUPUTHBIX PYA. MeCTOpOKICHHUS.

4. TexHonorus o0orameHus MeIHO-IIUHKOBBIX pyA. OCHOBHBbIC MUHEPAJIBI ITUHKA.
MectopoxaeHus.

5. TexHonorust oborameHuss MOTUOIEHOBBIX H  METHO-MOIHOeHOBBIX pya. OCHOBHEBIE
MUHEpaIbl MoO1eHa. MecTopoKIeH s

6. TexHomnorus oborameHuss MeIHO-HUKENIEeBBIX pya. OCHOBHBIE MUHEPATbl HUKETIS.
MectopoxaeHus.

7. TeXHOHOFI/ISI OGOI‘E[H.IGHI/ISI CBHHIIOBBIX U CBUHIIOBO-IITMHKOBBIX py,[[ OCHOBHLIG
MHUHEpaJbl CBHHIIA. MECTOPOKICHHUS.

8. Texnonorus oborameHuss MEAHO-CBUHIIOBO-IIMHKOBBIX pyJl. MeCTOpOXICHHS.

9. Texnomnorust o0oTameHust MBIIIBIKOBBIX PyA. OCHOBHBIC MUHEPAIBI MBIIIbSKA.
MecropoxaeHusl.



10. TexHosorust U3BJICYECHHUS 30JI0TA U3 KOPEHHBIX PyA. MecTOpOXKACHUSI.

11. Mertozs! u3BIE€YEHUS 30J10TA U3 TECKOB POCCHITHBIX MECTOPOKIACHHIMA.

12. W3Bnedenue 3070Ta U3 pyJ U KOHIICHTPATOB IMAHUPOBAHUEM M aMaliblaMaluei.

13. KadecTBO M TeXHOJIOTHYECKHE cOpTa yriei. TexHosorus odorameHust yriieu.
MecropoxaeHusl.

14. Texnonorus o0orameHus rpa@uTOBBIX Pya. MeCTOpOKICHHUS.

15. CaoiicTBa 1 MECTOPOKICHHS aIMa30B. TeXHOJIOTUS 000TaLICHNS AIMA30B.

16. XapakrepucTrka alfoMUHHEBBIX pyl. OCHOBHOE ChIPbE ISl IPOU3BOICTBA ATFOMUHHUS.
O06u1acTh NPUMEHEHUS.

17. Texuonorus oOorameHus: KAOJIUHOBBIX pyI. MecTOpoXIeHusI.

18. TexHnomorust 060ranieHns aH1ATY3UTOBBIX, KHAHUTOBBIX U CHJUIMMAHUTOBBIX PY/.
Konauuuu Ha koHIIeHTpaThl. MecTtopoxkienus. O61acTb NpUMEHEHUS KOHIIEHTPATOB.

19. TexHnonmorust 060ramieHus Tajbka 1 MarHe3UTOBOT'O CHIPbs. MEeCTOPOKICHHUS.

20. Texnonorusi oOoranieH s KBapIeBoro u MoJEBOIIINATOBOIO CHIPHS.

21. Texuomorust oOoTanmeHus CIOIbl. MeCTOPOXKICHHUS.

22. Texuonorusi o0oTamieHus CEpHBIX pya. MecTopOoKICHHUS.

23. TexHonorusi odorameHns 6apuTOBBIX pya. MecTOpOoXKICHHS.

24. Texnonorus odorarieHus: GochOPHUTOB U allaTUTOB. MeCTOPOXKICHHUS.

25. TexHonorust 00OTaeHns KaJTuiHbIX pya. MuHepanbl. MecTopoKIeHHUS.

26. Texnonorus oboramieHus: ypaHOBbIX py. Munepaibsl. MecTOpOXKIeHHUS.

27. ®noranus BoinbppaMcoaepKanmx pya. Munepaibl Boabhpama.

28. dnoTanysg TATAHOBBIX U MUPKOHUEBHIX pyA. MuHepalbl TUTaHA U IUPKOHUSL.

29. TexHOIOTUS OOOTALICHNS JTUTUEBBIX PyJ. MUHEpaIIbl TUTHS.

30. OGXUT MEIHBIX KOHIIEHTPATOB. XMMHUYECKHE peakiuu npoiecca o0xura. O0KUroBbie
HEeYH.

31. IInaBka MeAHBIX KOHIIEHTPATOB B OTpa)kaTeNbHbIX Nevyax. CyIHOCTb Impoliecca 1
BakHeHne xumMuueckue peakiuu. CoctaB U CBOWCTBA IITEHHA U IIJTaKa.

32. OrueBoe papUHUPOBaHUE MEAH. DIEKTPUUECKOE paQUHUPOBAHUE MEIH.

33. OOXHT IUHKOBBIX KOHIIEHTPATOB. XHUMHU3M IpoIiecca.

34. BrlenaurBanue IIMHKA U OYMCTKA PAaCTBOPOB OT MpUMeceil. AnmapaTypa s
BbIILIE€JIaUMBAHHUS.

35. O6ur U crieKaHWe CBUHLIOBBIX KOHIIEHTPATOB. XUMHUECKUE PeakIM Mpoliecca 00Kura.

36. PadpunupoBanune 4uepHOBOTO CBUHIIA.



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA /IJIsl IPOBeeHHUs POMEKYTOYHOM aTTeCTAMU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBEAeHHUs MPOMEKYTOYHOM aTTeCTALNH:
Ilpumepnoe cooeporcanue:

Kon
HWHIUKaTOpa

Nuaukarop qocTruxeHust
KOMIIETEHIINH

OneHouHBIE CpescTBa

ITK-3 CnocoGeH ocymecTBISITh TEXHHYECKOE PYKOBOACTBO Pa60TaMM 10 000ralleHHI0 M0JIe3HBIX HCKOMAEeMBbIX H NMOIT0TOBKE ChIPbS K
000raiieHn1o, BLIONPATh TEXHOJIOTHIO 000TaAllIEeHUs H PACCYNTHIBATH HE00X0AUMbIe TEXHOJIOTHYECKHE MapaMeTPbl

IIK-3.1 Omnpenenser Ilepeuens meopemuueckux 60nPoco8 K IK3AMeHy:
OpraHU3alMOHHbIE u 1. CymHocTs, riaaBHbIE 0COOEHHOCTH U KJIacCU(UKALUS MEXaHUUECKUX MPOIIECCOB OOOTalleHHMS.
TEXHHUYECKUEe  MEphl IO 2. CylHOCTh, TTIaBHBIE 0COOEHHOCTH M Kiaccu(UKaIus TUAPO- U MUPOMETAILTYPIHUECKUX MPOIIECCOB.
BBITIIOJIHEHUIO 3. TexHOIOTHYECKUE TUIIBI M cOpTa pyd. MapKu KOHIICHTPATOB.
MIPOU3BOJICTBEHHBIX 3a/IaHUM 4. Texuonorus oOoramieHus py/ BETHBIX U peAKUX MeTaioB. KOHIUIIMN Ha KOHIIEHTPATHI.
B OT/ACIICHUSX 5. Texnomorus oboramieHus
BCIIOMOTaTEIbHBIX, 6. TexHomoruueckue TUIBI U copTa pya. [IpenBapurensHoe oboraiieHne py/ IBETHBIX METAJJIOB.
MOATOTOBUTENBHBIX u [TpakTuka oOoramieHus pyJ IBETHBIX U PEAKUX METAJIJIOB.
OCHOBHBIX  OIlepallMii IO 7. TexHonorust 060raIeHns TOPHO-XUMHUYECKOTO ChIPbS.
nepepadboTKe ChIpbs 8. TexHomorust 0060TaIeHNsT HEPYIHBIX MMOJIE3HBIX HCKOTIAEMBIX. HEMETAITHYECKOTO ChIphsi. Konaummu
Ha KOHIIEHTPATHI.
9. Pammomerpudeckoe, TpaBUTAIIMOHHOE, (prroTanmoHHOE oborameHne. KoMOMHMpOBaHHBIC TIPOIECCHI
nepepadOTKHU KOMIUIEKCHBIX PYA.
10. TIporecchl rHAPOMETAIUTYPTHH B CXeMax o0oramieHusl. AManbramanus 1 iaHupOBaHNUE.
IIK-3.2 Kountpomupyer Benenue | Ipumepuvie npakmuueckue 3a0anus 0141 IK3AMEHA:

mpotrecca nepepaboTku 1. CocraBuTh CXEMY U peareHTHBIN PEXUM I 000TaleH!s] TOHKOBKPAIUIEHHOM IBYXKOMITOHEHTHON
CBIpBA, OpraHHu3yeT PYIBI
0e30macHyro paboty 2. CocCTaBHTBH CXeMY M pEareHTHBIN PEXHM ISl 00OTaIeHHUs CIUIONIHON ¥ TOHKOBKPAIUICHHOM
nepcoHansa 000raTUTEIbHBIX JIBYXKOMITOHEHTHOH pPyJIbI
(babpuk 51 3. CocTaBUTh KOMOMHHPOBAHHYIO CXEMY IEepepaboTKH TPYIHOOOOTATHMOM TBYXKOMITOHEHTHOW PY/IbI

JIpOOMITBHO-COPTUPOBOYHBIX
YCTaHOBOK

4. CocTaBHUTb CXeMy IS IepepabOTKU MOIMMETAIITMUECKON PY/IbI.




Kon

NHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIINH
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:
1. OcHoBHBIE (haKTOPBI, BIUAIONINE HA BBIOOP TEXHOJIOTUN 00OTALICHUS ChIPbSL.
2. TexHONOTUYECKHE CXEMBI U PEareHTHBIC PEXKUMBI (DJIOTAIUU PY/I IBETHBIX METAIIJIOB U
HEMETAJUIMYECKOTO ChIPBS.
3. OcHoBHBIC (DAKTOPBI, BIHSIONIME HA TEXHOJIOTHUIO 000TAIEHUS CBHIPHSI.
4. OcobGeHHOCTH OCTPOCHUS CXEM IIPH BBIOOPE TeXHOJI0ruH oboraimienus CylHOCTb, IIaBHbIE
OCOOCHHOCTH ¥ KJIACCU(UKAIIHS MEXaHHYECKHUX MPOIIECCOB OOOTAIICHHMSL.
5. CyurHocTh, TIaBHbIE 0COOEHHOCTH M Ki1accu(UKAIHs TUAPO- U MUPOMETAILTYPTUUECKUX
MIPOIIECCOB OOOTAICHUSI.
K-3.3 Ontumusupyer pexumsl | Pewuums 3a0auy:
paboTHhI obopymoBanus, | OnpeaenTuTh TEXHOJIOTUISCKUE TTOKa3aTeN (hII0TAIMOHHOTO O0OTalICHUSI MEHOU PY/IbL:
UCIIONB3Ysl  TEOPETHUYECKUE | - BBIXOJ METHOTO KOHLIEHTpATa,
OCHOBBI METOJIOB | - BBIXOJ] XBOCTOB,
oOorarieHus MOJIE3HBIX | - Maccy XBOCTOB,
HCKOTIaeMBbIX - U3BJICYCHUE MEIH B MEIHBIM KOHIICHTPAT,

- U3BJICYEHUE MEIU B XBOCTBI JUIS YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbTarhl pacdera TEXHOJOTHUSCKUX TOKa3aTelielt 0opOpMHUTE B BHJIE CTAHIAPTHOHN TaOJIHIIBI.
Onpenenuth MapKy METHOTO KOHIIEHTpaTa U3 Taoll.

Pewiums 3a0auy:

OnpenenuTh MacCOBYIO JIONIIO MEIU B KOHIIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKA3aHHBIX B
Tabnuie (1Mo 3a1aHuIo)

Pewiums 3a0auy:

OnpenenuTh TEXHOJIOTHIESCKHE TTOKA3aTe Il 000TalleHUsT METHO-CBUHI[OBO-ITHHKOBOU PY/IBI:

- BBIXOJ] KOHIICHTPATOB,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- 3BJICUYCHUE KOMITOHEHTOB B KOHIICHTPATHI,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JIJIsl YCJIOBH, YKa3aHHBIX B TaOII.

Pe3ynbrarhl pacuera TEXHOJIOTHUSCKHX TOKa3aTeielt 0pOpMHTH B BHJIE CTAHIAPTHOHN TaOJIHIIEI.
Onpenenuth MapKu KOHIICHTPATOB.




Kon Nuaukatop 1oCTHREHUS

o OHCHO‘IHBIG cpe€acTBa
HHAUKATOpa KOMIICTCHII M

Pewiums 3a0auy:

PaccuuTarh TEXHOJIOTHMUECKHUE [TOKA3aTeNU 00oramieHus GIoTaluOHHOTO Liexa. Pe3ynbTaTsl MpeCTaBUTh B
tabnuue. Ucxomasie nanueie: MmaccoBas goist  Cu B pyne — 0,9 %, B kornentpare — 20 %, B xBocrax — 0,1 %.
Pewiums 3a0auy:

OnpeaenuTh TEXHOJIOTUIECKUE TIOKA3aTENN 000TAlEHHSI PTYTHO-(IIFOOPUTOBOM PY/IBI:

- BBIXOJ1 KOHILIEHTPATOB,

- BBIXOJT XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHNE KOMIIOHEHTOB B KOHIIEHTpAT,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JUIsl YCJIOBUM, YKa3aHHBIX B Ta0JI.

PesynbpTarhl pacueTa TEXHOJIOTHYECKUX MTOKa3aTeNeil 0pOPMHUTD B BUIE CTAHIAPTHOW TaOIHIIB.
OnpeaenuTs MapKu KOHLIEHTPATOB.

Pewiumo 3a0auy:

BeiOpate 1 060cHOBaTh cxemy oboramieHus pyabl. Cienars pacyeT KaueCTBEHHO-KOJINYECTBEHHON U
BOJIONITAMOBOH cxeM. KpyImHOCTh M3MENbYeHHOM PyIbl, MACCOBYIO JIOJIO IIEHHOTO KOMIIOHEHTA B PY/IE,
MPOU3BOIUTENEHOCTh MPUHATH MO TabJHILIE.

Hanpumep: ncxoanble 1aHHbIE: COIEp)KaHNUE B U3MEIbUYEHHOH pynie kiacca -0,074 mm — 60 %; maccoBast
noist Cu B pyne — 1,0 %; pynabie munepanbi— xanbkonuput (CuFeS;), 6opuut (CusFeSy);
IPOU3BOIUTENBHOCTh (PIIOTAIMOHHON (PaOpPUKH — 5 MIIH.T/TOJI.




0) Ilopsinoxk mnpoBeaeHMs] NMPOMEKYTOYHOH ATTECTAllMM, IOKA3aTeJM W KPHUTEPHH
OLlCHUBAHHA:

[TpomexyrouHass arrecrauus 1o aAucuuiUiMHE «TexHomorus oOorameHust IO0JIE3HbIX
MCKOIIAEMBIX» BKJIFOYAET TEOPETUYECKUE BOIPOCHI, MTO3BOJIAIOIINAE OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHON NUCIMIUIMHE MPOBOIUTCS B YCTHOW (popMe MmO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

OK3aMeH IpPOBOJIUTCS 10 OumieraMm, OXBaThIBAIOLIMM Bech HpoiineHHbIH Marepuan. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3a/JaTh CTYJIEHTY JOIOJHUTEIbHBIE M YTOUYHSIOIINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu ¥ KpUTEpUN OLIEHUBAHUS SK3aMEHA:

— Ha OLEHKY «OTIMYHO» (5 OamioB) — oOOyd4aromuiicsi MOKa3blBaeT BBICOKUN YpPOBEHD
c¢(OpMHUPOBAHHOCTH KOMIIETEHIIHM, T.€. CTYJIEHT, IPEJICTABIISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoOil, pEKOMEHI0BaHHOM mporpammoii. Kak nmpaBuio, orieHKa «OTIHYHOY BBICTABISIETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepraa.;

— Ha ONEHKY «xopomo» (4 Oamra) — oOydvaromuiics MOKAa3bIBAET CPEAHUN YpPOBEHBb
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JIMTEPATYpy, PEKOMEHI0BaHHYIO0 B mporpamme. Kak mpasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
JanpHeimel yueoHoi paboTsl M poecCHOHATBHON 1eATeIbHOCTH;

— Ha OIIEHKY «YyJIOBJIETBOPUTENHbHO» (3 Oayia) — oOydaronuiicss MoKa3bIBaeT MOPOTOBBII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBET€ Ha HK3aMEHE M IPU BHINOJHEHUHM SK3aMEHAlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYIOBJIECTBOPUTENHHO» (2 Oayma) — pe3ynbTaT OOydeHHs] HE TOCTHTHYT,
oOyJaromuiics He MOXKET IOKa3aTh 3HAHWS Ha YpPOBHE BOCIPOU3BEACHUS U OOBICHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TIPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHCHUU TPEIYCMOTPEHHBIX MPOTrpaMMOi
3aJJaHuH.

Ha OLICHKY «HEYIOBIETBOPHUTEIBbHOY (1 Oamt) — oOyJaronuiics He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



