MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

" ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

14.02.2022 1.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

CIIELITUA/IBHBIE H KOMBUHHUPOBAHHBIE METO/IBI OBOI'AILIEHUHA

HarmnpaBnenue noaroToBku (CrenuaibHOCTh)
21.05.04 I'opHoe nemno

HampasnenHnocts (mpoduib/criennain3anus) IporpaMMel
Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX
Kypce 5
Cemectp 10
Maruauroropck

2022 ronx



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
12.01.2022, nmpotoxon Ne 4
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3aB. kadeapon N.A. T'pumma

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend T AuT
14.02.2022 r. mpoTokon Ne 3
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
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 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii N.A. Tpumun

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 nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeiaepcKkoro ieia 1 000raleHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
y4aeOHOM TOoJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIieHaepCeKoro aena u o0orameHus

[Iporokom ot 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust aucuUIUIMHBL  «CrenuanbHble W KOMOMHHpPOBAHHBIE METOIBI
oborareHus» SBISIOTCSA: TMOTYYCHHE CTYIEHTAMHU 3HAHWUU B 00JacTH cemapanuy IOJIC3HBIX
HCKOMAaeMbIX C HCIOJIb30BAHUEM MPOIIECCOB IMAPOMETAUTYPTrUH U HA OCHOBAaHUM (U3UYECKUX U
(U3UKO-XMMHYECKHUX CBONCTB MUHEPAJIOB.

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

Juctunnuaa CnenuanbHble 1 KOMOMHUPOBAHHBIE METOJIBI 00OTAIICHHS BXOAUT B YaCTh
yueOHOro miaHa GopMUPYEMYIO Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTeIbHOM
MPOTPAMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIIUTLINH/ TPAKTHK:

DU3NYECKUE METOIBI U3YUYEHUS MTOJE3HBIX UCKOITAEMBIX

dusnyeckas XUMHS

Xumus

dusnka

I'eonorus

3Hanus (YMEHUS, BIAJICHUs), TIOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

TexHoJiorus o0oraiieHus MoJae3HbIX HCKOMAeMBIX

KoHTposib TEXHOTOTHUYECKHUX MPOIIECCOB O0OTaIEHUS

[ToaroroBka K caye v craya rocyAapCTBEHHOIO 3K3aMEHa

[IpounsBoacTBEHHAS - MPEAIUTIIIOMHAS TPAKTUKA

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbpTaTe ocBOCHUSA AMCUMILIMHBI (MOAYNs) «CrenuanbHble 1 KOMOMHUPOBAHHBIE
METO/Ibl 00O0TaIEHHUsD» 00YUYaAIOIIUNUCS JOJIKEH 00J1a/1aTh CIETYIONTUMU KOMIIETEHIIUSMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-3 Crnocoben OCYHICCTBIIATL TCXHUUYCCKOC PYKOBOACTBO pa60TaMI/I Io OGOF&H_IGHI/IIO
MOJIC3HBIX MCKOIMAEMBIX W IMOATIOTOBKE CBIPbSA K O6OFaHICHI/IIO, BI)I6I/IpaTI) TEXHOJIOTHIO
O6OFaIlIeHI/I$I 1 paCCUUTHIBATH HeO6XO,[[I/IMLIe TCXHOJOTMYCCKUC ITapaMETPhI

IK-3.1 OnpenenﬂeT OpraHHU3allMOHHBIC W TCXHUYCCKUE MCPBI IO BBIITOJHCHUIO
IMPOU3BOJACTBCHHBIX SaI[aHI/If/'I B OTACICHUAX BCIIOMOT'aTCIBbHBIX,
HOATOTOBUTCIIBHBIX 1 OCHOBHBIX OHepaI_II/Iﬁ 110 Hepepa60TKe ChIpbiA

[1K-3.2 KonTtponupyer BeneHue mporecca TmepepabOTKU ChIpbsi, OpPTraHHU3yeT
Oe3zomacHyr0  paboTy  mepcoHajga  OOOraTHUTENhHBIX  (Gabpuk U
JPOOHIIEHO-COPTUPOBOYHBIX YCTAHOBOK

[1K-3.3 OnTuMHU3UpyeT pekUMbI paboThl 000PYI0BaHUS, UCTIOIB3YS TEOPETUUECKHE
OCHOBBI METOJI0B 000TalIeHUS [T0JIE3HBIX MCKOMAEMbIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 94,55 akan. yacos:
—aynuropHas — 90 akaj. 4acos;

— BHeaynuTopHas — 4,55 akaj. 4acos;

— caMocTosTenbHas pabora — 13,75 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast s
o | xonTakTHas pabora E 3 ®dopma TeKyILero
S B
& 5] U KOHTPOJIS
Paszen/ Tema 3 (B akan. uacax) EB A y P Kon
S 3 © | camocTosATENBEHOM | yCIIEBAEMOCTH H
JUCIIUILIAHB 3 [~ . | KoMIeTeHIUH
O g £ padoThI TIPOMEKYTOYHOMH
nab. | mpakrT. | 3 ATTeCTallHH
Jlek. s < 11
3aH. 3aH. | O &
1. CrenuyanbHble METOIbI
oOorameHus
IToaroroBka k
nabopaTopHO-
MPaKTHYECKOM .
1.1 Oo6oratenue 110 b 3aHATHIO Y Texymuit IK-3.1,
' » 6 | 6/41 ’ KOHTPOITb TK-3.2,
TpeHuto 1 opme. CaMOCTOSITEIILHOE
.| ycmeBaemocTn I1K-3.3
H3yueHHEe yueOHOU
U Hay4yHOH
JIUTEPATYPBI
CamocrosaTensHOe N
1.2 OGoraienue o H3y4YeHHe ydeOHOI Texymuit ITK-3.1,
1'1 rocth & 6 1 qu Ha 3:01‘/'1 KOHTPOJIb [K-3.2,
yupy ’ Y YCIeBaeMOCTH I1K-3.3
JIUTEPATYPBI
CamocrosaTensHOe N
13 OGoraieHnue Ha H3y4YeHHe yueOHOI Texymuit TIK-3.1,
)K.I/l OBBIX TTOBEPXHOCTSX 4 1 qu Ha lzf:oi/’l KOHTPOJIL TIK-3.2,
P P ' Y yCIEBaEMOCTH IK-3.3
JTUTEPATYPBI
10
ITonroroBka x
nabopaTopHo-
[IPAKTHYIECKOM .
14 W3buparensHOE P SAHSITHIO y Texymmit IIK-3.1,
nIpoOJeHue, U3MelbueHHE 6 6/41 1 > KOHTPOJIb I1K-3.2,
CaMOCTOSTEIILHOE
U JICKPHUITATALIUS -| ycmeBaemocTu I1K-3.3
u3ydeHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
ITonroroBka x
nabopaTopHo-
[IPAKTHYIECKOM .
15 Pagnomerpuueckue b 3aHSATHIO Y Texymuit TK-3.1,
) a P 6 9/611 1 i KOHTPOJIb I1K-3.2,
METO/IbI 000raleHIs CaMOCTOSTEIILHOE
.| ycmeBaemocTn I1K-3.3
u3ydeHue yueOHoH
Y Hay4HOU
JTUTEPATYPbI
Uroro no pazaeny 28 |21/141 5




2. T'uapomeramyprudeckue
HPOIECCHI

ITogroroBka k

nabopaTopHO-
2.1 TIloaroroska bl Hpa?f;THP:ITiIC}?My Texymuii IK-3.1,
’ A PYyA®BL, 6 8 1 i KOHTPOJIb I1K-3.2,
00KHUT CaMOCTOATEIbHOE
.| ycneBaemocTu IK-3.3
H3yueHHe y4eOHOU
Y Hay4HOU
JIUTEPaTyphl
[Toaroroska k
nabopaTopHO-
2.2 TlepeBos KOMIIOHEHTOB Hpa;THPZITZﬁOMY Texymuii IK-3.1,
) PeBO 10 6 8 1 i KOHTPOJIb I1K-3.2,
B pacTBOp CaMOCTOATEIbHOE
.| ycmeBaemocTn I1K-3.3
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPaTyphI
[Noaroroska k
nabopaTopHO-
2.3 W3zBneuenne Hpa;T}EI‘{TZCIEOMy Texymmit MK-3.1,
KOMITOHEHTOB, OYHCTKA 5 8/41 6,75 ’ KOHTPOJIb I1K-3.2,
CaMOCTOSITEIIbHOE
pacTBOpoB ~| ycmeBaemocTu I1K-3.3
H3yueHHe y4eOHOU
U Hay4yHOH
JUTEPaTyphI
Wroro no pazaery 17 | 24/41 8,75
Hroro 3a cemectp 45 |45/181 13,75 9K3aMeH
Wroro no aucuuninnxe 45 [45/181 13,75 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
npeacTaBieHuid Mo Kypcy «CrenuanbHble W KOMOWHUpPOBAHHBIE METOZBI OOOTALICHUS»
MPOUCXOIUT C UCMOJIB30BAHUEM MYJIbTUMETUHHOTO 000pYI0BaHUSI.

Jlekuuu TPOXOAAT B TpPAAMUMOHHOW ¢opme, B (opMme JeKIUH-UHPOpMALUH,
JEKIUH-KOHPEPEHITUH, JIEKIMH-KOHCYIbTAMd W MPOOJEMHBIX JeKuuid. TeopeTudeckuit
MaTepHal, H3JIOKEHHBIH U OOBSICHEHHBIH CTyAEHTaM Ha JEKIUU-WH(POPMALUHU, MOIIC)KUT
CaMOCTOSITEIBHOMY  OCMBICJICHHI0O W 3anoMuHaHuio. COBOKYIMHOCTh  JIOKJIAJIOB IO
IpeBapUTEIbHO MOJATOTOBJICHHOW NpoOJeMaTuke, CHOCNAHHBIX Ha JICKIHMH-KOH(pEpEHINH,
o0OecrieunBaeT BCECTOPOHHEE OCBELICHHE MPOOJIEMbl 3a CUeT JOIMOJHEHHUS U YTOYHEHHS
npernojiaBaTeyeM, a TakKKe IOJBEACHHEM HTOrOB B KOHIE JIEKIUH C (OPMYITHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTuueckuii MaTepual Ha MpOOJIEMHBIX JIEKIIUSX SBJISETCS PE3yIbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOpPMAIMHM TOCPEACTBOM IIOCTAHOBKU IMPOOJIEMHOIO BOMpoOca U
noucka MmyTe ero pemeHus. Ha JeKIMSIX—KOHCYIbTAlMSIX H3JI0XKEHHE HOBOTO MaTrepuana
COIPOBOKAAETCS NOCTAHOBKOM BOIPOCOB U JJUCKYCCHUEN B [TOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Tpu nmpoBeneHnM 1a00paTOPHBIX 3aHATHI UCHIOIB3YIOTCS paboTa B KOMaH/Ie.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYAEHTOB B MPOLECCE MOATOTOBKH OTYETOB I10
nabopaTopHbIM paboTam, IpU MOATOTOBKE K UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuioxenuu 1.

7 OneHo4HbIe cpeacrea AJisl MIPOBEACHUA HpOMe)IcyTO'lHOﬁ arrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Bactoukos, 10.®. BuorexHonorus ropusix pador : yueonuk / F0.®. BacroukoB. —
Mocksa : 'opnas xkaura, 2011. — 351 ¢. — ISBN 978-5-98672-269-6. — TekcT : 21eKTpOHHBIN
Il Jlans : snexTpoHHO-OMOIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/66463 . —
Pexxum noctyna: i aBTOpU3. OJIb30BaTENEH.

2. Camoinuk B. I'.. CnenmanbHble 1 KOMOMHUPOBAaHHBIE METO/IbI OOOTAIIEHHSI TOJIE3HBIX
UcKomaeMbIX: ydeOHoe mocooOme. 2015. . [DnekTpoHHBIA pecypc]. . — Pexum gocryma:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

3. ®enoros, K.B. [IpoextupoBanne o0oratuTenbHbIX (HadpuK [DIEKTPOHHBIH pecypc] :
yueonuk / K.B. ®enoros, H.U. Hukonbckas. — DnektpoH. naH. — Mocksa : ['opHasi kHura,
2014. — 536 ¢. — Pexwum nocryna: https://e.lanbook.com/book/72717 . — Pexwum goctymna: s
aBTOpU3. MOJIb30BATEIIEH.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. CipaBoYHUK 110 00OTaIEHUIO Pya. 2-¢ u3nanue, 1.2, (mox pea. bormanosa O.C.). M.:
Henpa, 1983

2. Tlompxkma C.M., AnamoB 03.B., Ilanmn B.B. TexHomorus OakTepraibHOTO
BBIIIEJIAYHMBA-HUS [IBETHBIX U peAKHX MeTayuioB. - M.: Henpa, 1983.-192 c.

3. AGpamoB, A.A. TexHonorus nmepepaboTKH U 00OTAIICHHUS YT IIBETHBIX METAJUIOB. B 2
kH. T.3. Pynonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyas! [DneKTpoHHBIH pecypc]
. yaeOHoe mocodue / A.A. AbpamoB. — DiieKTpoH. 1aH. — Mocksa : ['opHas kaura, 2005. — 575
c. — Pexum nmocryna: https://e.lanbook.com/book/3267 . — Pexum poctyma: ajsi aBTOpH3.
II0JIb30BATENEH.

4. Bonsaman .M., 3enukman A.H. Teopust ruipoMeTaiiypruaecKux mporeccoB



https://e.lanbook.com/book/66463
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html%203
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html%203
https://e.lanbook.com/book/72717
https://e.lanbook.com/book/3267

[Onekrponnsiii pecype] / H.®. [Tanteneea, A.M. JIlymoB. — DinekTpoH. gadH. — M. : HTepmer
Wmxunupunr, 2003. — Pexxum gocryma: http://e.lanbook.com/book /

5. Tepuogmueckue w3manms: “OOoramenue pyn’, pedepaTuBHbI kypHan “TopHoe
neno”, “T'opubli )xypHa”, “T"opHBIN )XypHAIL. M3BeCTHS BRICIIUX YIeOHBIX 3aBEACHHI .

B) MeTonuyeckue ykazaHus:

N.A. T'puma Metoaudeckue yka3zaHus JIJIsl BRITOJTHEHHS 1a00paTOPHBIX paboT MO KypCy
“MarHuTHbIC, JICKTPUUECKHE U CIICIHAIbHBIE METObI oOoramenus”’, u3a-so MI'TY um. I'.1.
Hocosa, 2016 r.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

https://e.lanbook.com/book/66463 . Bacioukos, }0.®D. bruoTexHoI0THs TOPHBIX PadoT :
yueObnuk / 10.®. BacroukoB. — MockBa : I'opnas kummra, 2011. — 351 c¢. — ISBN
978-5-98672-269-6. — TekcT : anexkrponubliii // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/66463 . — Pexxum noctyma: 1Jist aBTOPHU3. IOJIb30BATEIICH.

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html Camoiinuk B. I'.. ChnenuanbHbie ¥ KOMOMHHPOBaHHBIE METOIBI OOOTAIICHUS
MOJIE3HBIX UCKOMaeMbIX: yueOHoe ocodue. 2015. . [DnekTpoHHsIii pecypc]. . — Pexxum poctyna:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

https://e.lanbook.com/book/72717 denotos, K.B. IIpoekTrpoBaHne 000raTHUTEIbHBIX
¢babpuk [Inekrponnsiii pecypce] : yueonuk / K.B. ®enoros, H.U. Hukonbckas. — DIeKTPOH.
maH. — MockBa : Topmas kuura, 2014. — 536 c¢. — Pexum gocryma:
https://e.lanbook.com/book/72717 . — Pexxum mocTyma: Uit aBTOPHU3. MOJIb30BATEIICH.

https://e.lanbook.com/book/3267 AoOpamoB, A.A. TexHomorusi nepepadOTKH |
oborameHus pya nBeTHbIX MetaiwioB. B 2 ku. T.3. Pymonoxaroroska u Cu, Cu-Py, Cu-Fe, Mo,
Cu-Mo,Cu-Zn pyns [DnekTponHsIil pecype] : yueOHoe mocobue / A.A. AOpaMOB. — DIIEKTPOH.
maH. — MockBa : Topmas kuuwra, 2005. — 575 c¢. — Pexum gocryma:
https://e.lanbook.com/book/3267 . — Pexxum gocTyma: ajis aBTOpH3. IOIL30BaTEEH.

http://e.lanbook.com/book / Bosnbaman T'.\M., 3emukman A.H. Teopus
THIPOMETAJUTYPTUIECKUX TTPOIIECCOB

[DnexTponnsiit pecype] / H.®. IManteneeBa, A.M. JlymoB. — DnekTpoH. gaH. — M. :
Nurepmer Umxunaupunr, 2003. — Pexxum nocryma: http://e.lanbook.com/book /

IIporpammHoe o0ecneuenune

HaunmenoBanue .
o Ne norosopa CpoOK nelcTBUA JTUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovYHO
Professional
7Zip cBOOOTHO 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

OnektpoHHble  pecypchl  OmbOmmoteku|https://magtu.informsystema.ru/Marc.htmi?locale

MI'TY um. I'.11. HocoBa =ru

Poccuiickas I'ocynapcTBeHHas

6ubnuoteka. Karanoru

®denepabHOE roCy/1apCTBEHHOE

oromkerHoe yupexaenne «Denepansubiii|URL: http://wwwl.fips.ru/

UHCTUTYT IPOMBIIIIEHHON

https://www.rsl.ru/ru/4readers/catalogues/
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9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)
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MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

MynbTUMEANHHBIE CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHIS HHPOPMALIUU

[Tepconansubie KommbloTepsl ¢ makeroMm MS Office, Bei-xomom B MHTepHeT u C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA

JpoOUIKY, MeNbHUIBI. YCTaHOBKHM JUIi COPOLMHM M ILIEMEHTAlllW, YCTaHOBKA JUIS
o0oraiieHus 1o TPEHUIO

[Tpunoxenue 1

6 YueOHO-MeTO NYeCcKOe 00ecTieueHHe CAMOCTOATEIbLHOMH padoThl 00yYaloIMXCs

[lo pmuctumumHe «CrnenuanbHbie W KOMOWHUPOBAHHBIE METOJABI  OOOTAIICHUS
IpeyCMOTPEHA BHEAYAUTOPHASI CAMOCTOATENbHAs paboTa 00yJarouXcsl.

BHueaynutopHass camocTosTeNnbHas paboTa OOy4YaromIMXCsl OCYIIECTBISICTCS B BUJIC
M3yUYEHHSI JTUTEPATYPHI IO COOTBETCTBYIOIIEMY Pa3/ieny ¢ IpopaboTKOM MaTepuana; OpOpMICHHS
OTYETOB T10 JIAOOPATOPHBIM pabOTaM.

Ilepeuennb J1abopaTopHbIX padoT:

1. H3yueHwue pa3neneHus pa3IuuHbIX MATEPUAIIOB 110 TPCHHIO,

2. Vzydenue pas3zienceHus pa3UuIHbIX MHHEPAJIOB MO YIIPYTOCTH;

3. H3ydeHue mporiecca BhIIIEITAYMBAHNS TEXHOTEHHOTO ChIPbS;

4. W3ydeHue mporecca EMEHTAIlMN MEIH Ha JKEJIe3HOM CKpare;

5. HM3ydenue nporecca copo1iMy Ha HOHOOOMEHHBIX CMOJIaX;

6. Wzydenue mporecca 00KHUra U3BECTHIKA;

Bonpocs! 1J1s1 IpoBeeHUsI TEKYLEro KOHTPOJIs.
Tema 1.1. Obocawenue no mpenuro u ghopme

1. Teopernueckre OCHOBBI METO/IA.

2 OO6opynoBaHue i 000TaIeHUs IO TPEHUIO U opMe.
3. ®dakTopsbl, BAUAIOMNE Ha 3PPEKTUBHOCTh METO/IA.

4 [TpakTka oboramieHus o Gopme 1 TPEHHUIO.

Tema 1.2. Obocawenue no ynpyzocmu
1. TeopeTrueckre OCHOBBI METOA.

2. O6opynoBanue st 000raiieHus o ynpyrocTH.
3. ®akTopsbl, BIUIOMNE Ha 3PPEKTUBHOCTh METO/IA.
4 [IpakTrka oOoTaIeHus 1Mo ynpyrocTu.

Tema 1.3. Obocawenue Ha HCUPOBLIX NOBEPXHOCMAX
1. TeopeTnueckre OCHOBBI METO/IA.

2. O06opynoBanue aJist 000TaIIeHHS Ha JKUPOBBIX MTOBEPXHOCTSX.
3. ®dakTopsbl, BIUAIOMKE Ha 3PPEKTUBHOCTH METO/IA.
4 [IpakTrka oOorameHus aTMa30CcoAePKaIero ChIphs.

Tema 1.4. H3boupamenvnoe Opobienue, usmenbienue u OeKpunumayus

1. TeopeTnueckre OCHOBBI METO/A.

OO6opynoBaHue 1Jis M30UPATETHLHOTO APOOICHUS U U3METHUYCHHS.
Jexpunuranus, ciocoObl OCYIECTBICHHUS.

[IpakTrka oOoraIeHus ¢ UCTIOIb30BaHUEM JJAHHBIX METO/IOB.

H~own
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Tema 1.5. Paouomempuueckue memoowvt 0obozauerus

1 CoptupoBka, BUABI COPTHPOBKHU.

2 DOMHUCCUOHHBIE METO/IBI.

3 AOGCOpOIIMOHHBIE METO/IBI.

4. KontpactHOCTB U Ipyrue GpaxTopsl, BIUSIOMKE Ha 3(P(PEKTUBHOCTH METOJIOB.
5. O6opynoBaHue JJI1 COPTHPOBKH.

6. IIpakTKa IpUMEHEeHUs paJuOMETPUUECKON COPTUPOBKH.

Tema 2.1. Iloocomoska pyowl, obicue

1. O0>xur, BUABI 00KUTA.

2. OcHoBHBIE TTapaMeTPHI IpoIecca 00KuUTa.
3. OGopynoBaHue i 00KHTA.

4 [ToaroroBka py/sl K BHIICTAYHMBAHUIO.

Tema 2.2. Ilepe6o0 KkoMnoHeHmos 8 pacmeop

1. TeopeTnyeckre OCHOBBI MPOIECCa PACTBOPCHUS.
2. PaCTBOpI/ITCJII/I JJIs1 BBIIIICJIIaYBAaHU .

3. Knaccudukarus mporeccoB pacTBOPEHUSL.

4. [Tpumensiemoe 00opyIOBaHUE.

5. PerynaupoBaHue mpoiiecca paCTBOPEHHS.

6. EaKTepHaﬂbHaﬁ I/IHTCHCI/Iq)I/IKaIII/Ifl BhIIICJIAYUBaHUA.

Tema 2.3. H36neuenue KoOMNOHEHMO8, OYUCMKA PACMBOPOS

OuuncTka pacCTBOPOB OT MEXAaHUYECKUX ITPUMECEH.

CriocoObI U3BJICYECHUST KOMIIOHEHTOB U3 MTPOAYKTUBHBIX PACTBOPOB.
Perenepanus pacTBopUTeIen.

TpeboBaHMs K KOHEUHBIM MTPOJYKTAM.

WuTencudukanms npouecca u3BjaeueHus..

agrwdE



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBEAeHHUs MPOMEKYTOYHOM aTTeCTALNH:

Kon
WHJIUKaTOpa

Nupukatop J0CTHXKEHUS
KOMIIETEHIINI

OneHouHble CpeaCTBA

I1K-3 Cnocoben
BBIOMPATH TEXHO

OCYIICCTBIIATh TEXHUYCCKOC PYKOBOACTBO pa60TaMI/I 10 O6OF3.H_I€HI/IIO ITOJIC3HBIX UCKOITAECMbIX U ITIOATOTOBKE ChIPbHA K 06OFaI_HCHI/IIO,
JIOTHIO O6OF3HI€HI/I$[ N PAaCCHYUTHLIBATH H€O6XOI[I/IMI)I€ TCXHOJIOTMYCCKHE MMApaMETPhI

I1K-3.1

Onpenenser
OpraHU3aIMOHHbBIC u
TEXHUYECKHE MepBI o
BBIIIOJIHEHUIO
MIPOM3BOJICTBEHHBIX 3a/IaHHUH

B OTACICHUAX
BCIIOMOT'aTCIBHBIX,
OATOTOBUTCIIBHBIX n

OCHOBHBIX  OMNEpanuii 1Mo
nepepadoTKe ChIPhS

Ilepeuens meopemuueckux 60nPoCcos K IK3AMEHY:
1. Teopemuueckue ocnosvl obocaweHus no ghopme u mpeHuro.
2. Obopyoosanue 015 0b602aweHus no mpenuio u hopme.
3. Daxmopul, enuaowue Ha 3¢pekmusHocmsb 0002aweHUss N0 MPEHUIO.
4. [lpaxmuxa obocawerus no gpopme u mpenuio.
Teopemuueckue 0cHOBbL 0002aAUEHUsL NO YRPY2OCHIU.
Obopyoosanue 0ns 00602awenus no ynpy2ocmu.
Daxmopul, erusiowue Ha IPHekmueHocms 0002aweHUss No YNpyeoCcmiu.
Ilpaxmuxa obozawjerus no ynpyeocmu.
Teopemuueckue 0CHOBbL 0002aAWEHUSL HA HCUPOBLIX NOBEPXHOCHISX.
10. Obopyoosanue ona obocawjenus Ha HUpOBbIX NOBEPXHOCHISX.
11. Daxmopui, erusaowue Ha 3¢phekmusHOCHb 0002aAWeHUsL HA HCUPOBLIX NOBEPXHOCHISX.
12. Ilpaxmuxa ob6ozaweHus aimazocooepircauezo Colpbsi.
13. Teopemuueckue 0cHo8bl U3OUPAMENbHO2O OPOONECHUS U USMENbYUEHUSL.
14. Ob6opyoosanue onsa uzdbupamenbHo2o OpooOIeHUS U USMENbYEeHUs.
15. Jexpunumayus, cnocobwsl ocyuecmeanenus.
16. Ilpakmuxa obozawenus ¢ ucnoib308aHuem u3oUpPamenbHo20 papyuleHus.
17. Copmuposka, 6udvi copmuposxu.
18. Omuccuonnvie memoowi.
19. Ab6copbyuonnvie memoowi.
20. Kommpacmuocmo u opyaue pakmopul, grusrowue Ha 3QhexmueHocms Memooos.
21. Obopyoosarue 0151 COPMUPOBKUL.
22. Ilpakxmuxa npumenenus paouomempuieckou copmuposKu.
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Kon
WHJMKaTOpa

Nunukatop JoCTHXEHUS
KOMIIETEHIIUN

OrneHOYHBIC CPEICTBA

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Oboicue, 8udbl 0bxCU2A.

OcnosHble napamempul npoyecca oboicuea.
Obopyodosanue 015 0bxcuea.

Iloocomoska pyovl K 8vbilyenauu8aruo.

Teopemuueckue 0CHOBbL NPOYeCca pacmeopeHusl.

Pacmeopumenu ons sviwerauusarnusi.

Knaccughuxayus npoyeccoe pacmeoperus.
Ipumensemoe obopyoosanue 05 blUeNAYUBAHUS.
Pecynuposanue npoyecca pacmsopenus.

Baxmepuanvuas unmencuguxayus svliyerauusaHus.

Ouucmka pacmeopos om mMexaHuueckux npumecetl.

Cnocobul uzeneyenuss KOMNOHEHMO8 U3 NPOOYKMUBHBIX PACMEOPO8.

Pezenepayus pacmeopumerneil.

Mecmo eudpomemaniypeuieckux npoyecco8 8 MmexHoI0SULeCKUX cxemax 0602aueHus.
Ipakmuxa nepepabomxu cvlpvs Y8emHuIX, O1A20POOHBIX U PEOKO3EMENbHBIX MEMAILL08
2UOPOMEMATLIYPSULECKUM MEMOOOM

I1K-3.2

KonTponupyer BEJACHHE
nporecca nepepaboTKu
CBIPBS, OpraHu3yer
6e30macHyro paboty
nepcoHasia 00OraTUTETbHBIX
babpux u
JIPOOHUIIBHO-COPTUPOBOYHBIX
YCTaHOBOK

Hpumepnble npakmuieckue 3a0aHUA O IK3AMECHA:

CoNUO~WNE

Pacuem cenapamopog 0nst 0bocawenust no ynpy2ocmu u mpenuio,
Komnonosxa cenapamopog 6 omoenenuu oboeaujenus;

Obpabomxa pe3yibmamos IKCnepumeHma,

Pacuem cenapamopog ons obocawjenus Ha HCUPOBbIX NOBEPXHOCTAX,
Pacuem obopyoosanus ona usbupamenvHo2o OpobaeHus;

Pacuem mexnonocuueckux cxem,

Pacuem cenapamopog 05 paduomempuyeckux memooos 0602aujetus;
Pacuem obopyoosanus ons obacuea;

Cocmasenenue KOMOUHUPOBAHHOU CXeMbl 0002aeHUs,

10 Pacuem obopyooearnus ona eviwenrauusanus;
11. Pacuem 0b6opyodosarus 0isi OKOMKOBAHUSL,
12. Pacuem mexnonoeuueckoeo 6aianca npooyKmos pacmeopeHusi;




Kon

NHaukaTop JOCTHIKEHUS

OrneHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETCHIINHI
I1K-3.3 OnTumusupyer PEXUMBI
Bonpocul ona noozomoeku K IK3ameny:
paboThI 000opyI0BaHUA,

HCIIOJIb3YA TCOPCTUUCCKHUC
OCHOBBI METOI0OB 060FaHl€HI/I5I
ITOJIC3HBIX UCKOITACMBbIX

1. Memoouxa pacuema KauecmeenHO-KOAULECMBEHHBIX CXeM,
2. Memoouxa pacuema 800HO-UUAAMOBLIX CXEM,
3. Memoouka pacuema 0cHO8HO20 000PY008aHUS OISl CHEYUATILHBIX MEMOO08 0002aUjeHUsL.




0) Ilopsimiok mpoBeleHUs] MPOMEKYTOYHOH aTTeCTANMHU, MOKA3ATeJId M KPUTEPUH
OlLleHUBAHUS:

[Tpomexxyrounast arrectauus no aucuuiuinHe «CrenuaibHble W KOMOMHHPOBAHHBIC
METOJIbl O00OTalIeHUs» BKJIIOYACT TEOPETHUYECKHE BOIPOCHI, MO3BOJIAIONIME OLEHUTH YPOBEHBb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABIAIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJICHUIA, TPOBOAUTCA B (hopMe IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS IIPU AaHATUTUIECKUX OTIEPAIHIX, IEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTIENbHBIX 3HAHWN, YMEHHH, HAaBBIKOB,
00Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00y4arouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIC OLIMOKHA, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBSCHEHUS HWHPOpPMAIMH, HE MOXKET I0Ka3aThb
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



