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PabGouass mporpamma cocraBneHa Ha ocHoBe PI'OC BO - coemuanurer 1o
cnenuanbroctu 21.05.04 T'oproe neno (mpukas MunoopHayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouast mporpamMma paccMOTpeHa 1 o100peHa Ha 3acenannu kadeapsl ['eonoruu,
MapKIIEHIEPCKOro Jeja U 000ralleHUs OJIE3HBIX HCKOMAEMbIX ,
27.02.2025, mporokos Ne 4

3aB. kadeapoii — WU.A. T'puimnn

Pabouast mporpamma ogoOpena metoanueckoid komuccueit NI IuT

07.02.2025 r. nmpotokois Ne 4
[Ipencenarens ;%25; - H.A. IlsrTanes

Pabouas nmporpamMmma coctaBieHa: e
3aB. kadenpoit [M/IuOI1H, kana. TeXH. HAyK -

N.A. I'putna

Peuienzenrt:
Benymuii cienpanuct OO0 «YpalnxuMcepBUC» , KaH[. TEXH. HAYK

B.III. I"'aisamoB




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

IIporokon ot 20 . Ne

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

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

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kKadeapsl ['eonoruu, MapKIen1epcKoro Aejia i 000raleHus

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiiepckoro aeiaa u 00orameHus

[Iporokom ot 20 . Ne

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHUss AMCUMILIMHBI  «CrenuanbHble M KOMOWHHUPOBAHHBIE METObI
oOoramieHus» SIBISIFOTCS: MOJTYYeHHE CTYICHTaMHM 3HAHUW B OOJIACTH Cemapaluy MOJE3HBIX
MCKOIMAEMBIX C UCIOJIb30BaHUEM IPOIECCOB IMAPOMETAITYPIH U HA OCHOBAaHUH (PU3UYECKUX U
(U3UKO-XMMHYECKUX CBOWCTB MUHEPAJIOB.

2 MecTO AUCUMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hucnunmuna CrienraibHble 1 KOMOMHUPOBAHHBIE METOIbI 0OOTAIIICHUS BXOJIUT B YacTh
y4eOHOTro 11aHa popMUpyeMyr0 y9aCTHUKaMH 00pa30BaTelIbHBIX OTHOIICHUH 00pa30BaTeIbHON
MPOrPAMMBI.

Juis  u3ydeHWs ~ JAMCHMIUIMHBI  HEOOXOAWMBI  3HaHUS  (YMEHHUs,  BIAJICHUSA),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ MPAKTUK:

Du3nyecKue METO/Ibl U3YYEHHSI MOJIE3HBIX NCKOIMAEMBbIX

duznyeckass XUMHS

XuMus

dusnka

I'eomorus

3uanus (yMeHUs, BIJCHUS), TOJyUYEHHBIC IPU U3YUYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUYECHHS] TUCIUTUINH/TIPAKTUK:

KOHTpOJIb TEXHOJIOTMYECKUX MPOIIECCOB O0OTAEHUS

IToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

[Ipon3BOACTBEHHAS - IPEAAUIIIIOMHAS IMPAKTHUKA

HccnenoBanue pya Ha 000raTUMOCTh

NHHOBaIMOHHBIE MIPOEKTHBIE PEIICHUS

[IpousBoACTBEHHAs - TPOU3BOJACTBEHHO- TEXHOJIOTHYECKas MPAaKTHUKa

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pesynbrare ocBoeHMs AUCUUIUINHBL (Moayns) «CrnenuanbHble © KOMOMHUPOBAHHbBIE
METO/Ibl 0OOTalleHus» 00yJaromuiics JoKeH 00J1a1aTh CIeAyOIIMMHI KOMIIETEHITUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[IK-3 CnocobeH ocCylecTBIATh TEXHUYECKOE PYKOBOACTBO paboTamMu MO OOOTalieHUIo
IMOJIC3HBIX HCKOIACMbIX W TIIOATOTOBKE CBIPpbA K O6OFaHICHI/IIO, BI)I6I/IpaTI> TEXHOJIOTHUIO
O60FaHl€HI/I$[ " paCCUUThIBATH HCO6XOI[I/IMBIC TCXHOJIOTHUYCCKUC MMApaMETPhI

IK-3.1 OnpenenHeT OpraHnu3allMOHHBIC U TCXHHUYCCKHUC MCPBI 110 BBIIIOJIHCHUIO
MMPONU3BOJACTBCHHBIX 3aJlaHui B OTACICHUAX BCIIOMOT'aTCIbHBIX,
noATOTOBUTCIBHBIX 1 OCHOBHBIX onepaunﬁ 110 nepepa60TI<e ChIPpbs

I1K-3.2 Kontponupyer BeaeHue mporecca NepepadOTKU ChIPbs, OpraHU3yeT
Oe3onacHyio paboTy mepcoHasla 000raTUTENbHBIX (HaOpuK U IPOOUIBHO-
COPTHPOBOYHBIX YCTAHOBOK

I1K-3.3 OnTumusupyer  pekuMbl  paboThI o0opynoBaHus, HCIIOJIb3YS
TEOPETUYECKHE OCHOBBI METOJIOB 00OTallleHNs MOJIE3HBIX HCKONAEMbIX




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 88,4 akaj. 4acos:

— ayauTopHas — 84 akaj. 4acos;

— BHeayauTopHas — 4,4 akaJ. 4acos;

— camocTosTenpHas padora — 19,9 akaz. gacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

Pasnen/ rema
JIHACLUATIIAHBL

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akan. yacax)

Jlek.

11ab.

3aH. 3aH.

IPAaKT.

CamMmocrogreabpHas

paboTta cTymeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. CrienpanpHble METOIBI
oboraiieHus

1.1 OGoraiieHue 1Mo TPEHUIO
u popme.

INoaroroska k
nmabopatopHo-
MPaKTUYECKOMY
3aHATHIO,
CaMOCTOSITENIEHOE
U3yuCHHE
yaeOHOW 1
Hay4HOU
JIUTEPATyPHI

Tekymuit KOHTPOJIb
yCIIEBa€MOCTH

IIK-3.1, I1K-
3.2, IIK-3.3

1.2 O6Goramenue 1o
YIPYTOCTH.

CamocTosiTenbHOe
U3yUYeHHE
y4aeOHOI 1
Hay4HOU
JIUTEPATYPHI

Tekymuit KOHTPOJIb
yCIIEBaEMOCTH

IIK-3.1, IIK-
3.2, TIK-3.3

1.3 O6Goramienue Ha
JKUPOBBIX TTOBEPXHOCTSIX.

10

CamocTosiTensHOe
HU3y4yeHue
yueOHOIt n
Hay4HOU
JIUTEPATypPHI

Tekymuit KOHTPOJIb
YCIIeBa€MOCTH

I1K-3.1, I1K-
3.2, TIK-3.3

1.4 N30uparensHoe
JIpo0iieHue, U3MeNbUeHHE U
JCKPUITUTAIINSL

[Moaroroska k
naboparopHo-
MPaKTUYECKOMY
3aHATHIO,
CaMOCTOSITENIbHOE
U3y4yeHHe
yaeOHOU 1
Hay4HOU
JIUTEPATYPhI

Texymuit KOHTPOJIb
yCIEBAEMOCTH

TK-3.1, TIK-
3.2, TIK-3.3

1.5 Pagnomerpuueckue
METOBI 00OTAIIEHHS

ITonroroBka x
1a60paTOpHO-
TIPaKTHIECKOMY
3aHATHIO,
CaMOCTOSITEIILHOE
H3y4eHHe

Texkymuii KOHTPOIB
yCIIeBaeMOCTH

IK-3.1, IK-
3.2, 1IK-3.3




yueOHOM U
HayJHOU
JUTEPATyPHI

Wroro no paszneny

26

18

2. T'napoMeTarurypruieckue
HPOLIECCHI

2.1 IloaroToBka pynusl,
00KHT

IloaroroBka k
nabopaTopHO-
PAKTHIECKOMY
3aHATHIO,
CaMOCTOSITENEHOE
H3y4YeHHe
yueOHO U
Hay4YHOU
JUTEPATYPHI

Texymmuii KOHTPOJIb

yCIIEBAEMOCTH

IK-3.1, IIK-
3.2, TIK-3.3

2.2 IlepeBog KOMITOHEHTOB B
pacTBop

10

ITogroroBka k
nabopaTopHo-
MPAKTHIECKOMY
3aHSTHIO,
CaMOCTOSTENbHOE
n3ydeHue
yueOHOM U
HayqIHOU
JIUTEPATYPhI

Texymuit KOHTPOIH

YCII€Ba€MOCTH

IK-3.1, IIK-
3.2, T1IK-3.3

2.3 U3BneueHne
KOMITOHEHTOB, OYHCTKA
pacTBopoB

6,9

IloaroroBka k
nabopaTopHO-
MIPAKTUIECKOMY
3aHATHIO,
CaMOCTOSITENILHOE
U3y4YeHHE
y4eOHOi u
Hay4YHOU
JIUTEPATypPbI

Texymmuii KOHTPOJIb
yCHEBAEMOCTU

TK-3.1, TIK-
3.2, TIK-3.3

HWroro no pazaeny

16

24

10,9

Wroro 3a cemectp

42

42

19,9

OK3aMCH

HToro no nuCHUMIIIMHE

42

42

19,9

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUK M (POPMHUPOBAHME OCHOBHBIX
npeacTaBieHuid mo Kypcy «CrnenuanbHble M KOMOWHUPOBAHHBIE METOJBI OOOTALICHUS
MPOUCXOJIUT C UCIIOJIB30BAaHUEM MYJIbTHMEIHUIHHOT0 000pyI0BaHHUS.

Jlekuu MpOXOJAT B TPAAMLMOHHOW (Gopme, B popme JIeKIUH-UHOOPMAIHH, JTSKIHiA-
KOH(EepeHIMiA, JEKIUI-KOHCYIbTAllMil W NpOoOJNeMHBIX JeKuuid. TeopeTmueckuil marepua,
U3JIOKEHHBIM ¥ OOBSICHEHHBIH  CTYAGHTAaM Ha  JIGKIMHU-UHPOPMALUU,  MOJUICIKHT
CaMOCTOSITEIbHOMY ~ OCMBICIICHHIO M 3anoMuHaHuio. COBOKYNHOCTb — JOKJIAQJOB IO
MPEIBAPUTENILHO TOATOTOBICHHONH NpoOiIeMaTHKe, CACNAHHBIX Ha JIEKIHMH-KOH(PEPEHINH,
obOecrieurBaeT BCECTOPOHHEE OCBEIIEHUE MPOOJIEMbl 3a CUET JOMOJHEHUS W YTOYHCHHUS
IperojiaBaTeNieM, a TaKXKe IOJBEJACHUEM HTOrOB B KOHIE JEKIHMHU C (OPMYIMPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTMdeckuid Marepuan Ha NPOOJEMHBIX JIEKIUSAX —SBISETCS
pe3yabTaTOM YCBOCHHS MOJIYYEHHOW HH(POPMALUM MOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BONpPOCAa W TIOWMCKa MyTeill ero pemeHus. Ha JNEKIMAX—KOHCYIbTAUSAX H3JI0KEHHE HOBOTO
MaTepHala COIpOBOXKIAAETCS MOCTAHOBKOW BOIPOCOB U JUCKYCCHEH B MIOMCKaX OTBETOB HA 3TU
BOIIPOCHI.

[Tpu npoBeneHnM 1a00PAaTOPHBIX 3aHATHH UCIIOIB3YIOTCS paboTa B KOMaH/Ie.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYIEHTOB B IIPOLIECCE MTOJATOTOBKH OTYETOB IO
na0opaTOpHBIM paboTaM, PU MOATOTOBKE K UTOTOBOM aTTeCTallUU.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst
[IpencTaBneHo B mpuiIokeHuH 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOnM4YecKoe M HH(pOpMALOHHOE o0ecTieyeHre U CUUIITHHbI

a) OcHoBHasi IMTEpPaTYpA:

1. Bactoukos, K0.®. buotexHosorus ropusix padot: yueOnuk / HO.dD. BacroukoB. —
Mocksa : I'opnas kaura, 2011. — 351 ¢. — ISBN 978-5-98672-269-6. — TekcT : 31eKTpOHHBII
/I Jlaun : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/66463 . —
PexxuM ntoctyma: Juist aBTOpU3. OJIb30BaTeNei.

2. Camoimuk B. I'.. CnenanbpHble 1 KOMOMHUPOBAaHHBIE METO/IBI OOOTAIEHHS TTOJIE3HBIX
UCKOMaeMbIX: ydyeOHoe mocobue. 2015. [DnexkTpoHHbIi pecypc]. — Pexum goctyna:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

3. ®enoros, K.B. IIpoekTrpoBanue o0oraTutenbHbIX (hadpuk [DIeKTpOHHBIN pecypce] :
yueOonuk / K.B. ®enoros, H.1. Hukomnbckas. — DnekTpoH. gaH. — Mocksa: ['opHasi kHura,
2014. — 536 c. — Pexum nocryma: https://e.lanbook.com/book/72717 . — Pexwum goctyna: ams
aBTOPH3. MOJIH30BATEINIEH.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

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

2. Tlompxkun C.M., AnamoB D3.B., Ilanmn B.B. TexHomorus OakTepraibHOTO
BBIINIIETIAYMBAHUS [IBETHBIX U PEAKUX MeTauioB. - M.: Henpa, 1983.-192 c.

3. Abpamos, A.A. TexHONOTHS TTepepadOTKH U 00OTAIIECHUS PY/T IIBETHBIX METAIOB. B 2
kH. T.3. Pynonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyas! [DneKTpoHHBIH pecypc]
. yueObHoe nocooue / A.A. AbpamoB. — DiekTpoH. 1aH. — Mocksa: ['opras kuaura, 2005. — 575

c. — Pexum nmocryna: https://e.lanbook.com/book/3267 . — Pexum pmoctyma: ajisi aBTOpH3.
I10JIb30BATENEH.
4. Boampagman I'M., 3emukman A.H. Teopus  ruzpoMmeramsypruueckux

nporieccoB[ Dnektponnbiii pecypc] / H.®. [MantenceBa, A.M. JIlymoB. — DneKTpoH. 1aH. — M.:
Hurepmer Umxunupunr, 2003. — Pexxum nocryma: http://e.lanbook.com/book /



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
http://e.lanbook.com/book%20/%205
http://e.lanbook.com/book%20/%205

B) MeToanueckne yKa3aHus:
N.A. I'puiine MeTtoauueckue yka3zaHus JUIsl BBIIIOJIHEHUS J1JAOOpaTOPHBIX padoT 1o

Kypcy “MarHuTHbIe, 3JIEKTPUUECKHUE U CTICIIHAIbHBIC METOIbl oOoramenus’”’, u3a-8o MI'TY
nMm. I''1. Hocosa, 2016 1.

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

https://e.lanbook.com/book/66463 . Bactoukos, }0.®D. broTexHOIOTHS TOPHBIX
pabot : yuebnmk / FHO.®. BacroukoB. — MockBa : [opnas kmwmra, 2011. — 351 c¢. —
ISBN978-5-98672-269-6. — Tekct : snexkrpoHHbld // JlaHb : 31EKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/66463 . — Pexum poctyma: mjisi aBTOpPU3.
I10JIb30BaTeICH.

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-meto
dyi.html Camoiinuk B. I'.. CrierianbHbie © KOMOMHUPOBAHHBIE METOIBI 00OTAIEHHUS [TOJC3HBIX
UCKomaembIx: ydeOHoe mocobue. 2015. . [DnextpoHHbld pecypc]. . — Pexum pgocryma:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

https://e.lanbook.com/book/72717 ®denoros, K.B. IIpoektupoBanue 000raTUTEIbHBIX
(babpuk [DnekTpoHHbIi pecypc] : yueOnuk / K.B. ®enoros, H.W. Hukonbckas. — DIIEKTPOH.
naH. — MockBa : Topnas kuura, 2014. — 536 c¢. — Pexum gocrymna:
https://e.lanbook.com/book/72717 . — Pesxxum pocTyna: ajisi aBTOPH3. OJIb30BaTEICH.

https://e.lanbook.com/book/3267 AGpamos, A.A. TexHonorus nepepadoTKH U
oborarenust py1 IBETHBIX MeTaiuioB. B 2 kH. T.3. Pynonoaroroska u Cu, Cu-Py, Cu-Fe,
Mo, Cu-Mo,Cu-Zn pynsl [ DnekTpoHHBIH pecypc] : yuebHoe ocodue / A.A. AGpamoB. —
OnekTpoH. naH. — Mocksa : ['opnas kuura, 2005. — 575 ¢. — Pexum gocryna:
https://e.lanbook.com/book/3267 . — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

http://e.lanbook.com/book / Boabaman I'.M., 3enukman A.H. Teopus
THIPOMETAJUTYPTUYECKUX TPOLIECCOB

[Onextponnsblil pecypc] / H.®. [TanteneeBa, A.M. JlymoB. — DnekTpoH. faH. — M.:
Wurepmer Umxunupunr, 2003. — Pexxum noctymna:  http://e.lanbook.com/book /

IIporpammHuoe odecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB000HO pactpocTpansemoe [10 6eccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI
HasBaHue kypca Ccpuika

DneKTpoHHass 0a3za TMepPHOIUYECKHUX

m3mannii  East View Information

https://dlib.eastview.com/

®denepanpHOE roCyJapCTBEHHOE

OIOJKETHOE yupexaenue | URL: http://www1.fips.ru/
«DenepanbHbIN WHCTUTYT

Pocculickas I'ocynapcTBennas

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

oubnuoreka. Katamoru

DJNEeKTPOHHBIE pecypchl OHOIMOTEKH

MLTY . T 1. Hocopa https://host.megaprolib.net/MP0109/Web



https://e.lanbook.com/book/66463
https://e.lanbook.com/book/66463
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-meto%20dyi.html
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-meto%20dyi.html
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html
https://e.lanbook.com/book/72717
https://e.lanbook.com/book/72717
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHrue JUCIUIIMHBI (MOYJIs1)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUINHBI BKIIFOYALT:

MynbTUMEINIHBIE CPECTBA XPAaHEHHUS, TIEPElaul U MPEACTaBICHUS HH(DOpMaIIH

[Tepconanbupie kKommbiOTepbl ¢ maketoM MS Office, Beixogom B WHTEepHET UM C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

JApoOunku, MenbHUIBL. YCTAaHOBKH JUIsI COpOIMM W IIEMEHTAllu{, YCTaHOBKA IS
o0oramieHus 1o TPEHUIO

[Tpunoxenue 1

6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

[To mucrurumbne «CrnenuanbHble W KOMOWHUPOBAHHBIE METONBI  OOOTAIICHUS
MpelycCMOTPEHa BHEAYIUTOPHASI CAMOCTOsITeNIbHAsL pPa00Ta 00yJaroIInuXCsl.

BreayautopHass camocTosiTellbHAas padoTa OOYYArOIIMXCS OCYIIECTBIISCTCS B BHJIC
W3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zeny ¢ MpopaboTKoN MaTtepuaa; opopmiieHus
OTYETOB I10 JIAOOPATOPHBIM paboOTaM.

Ilepedyennb J1adopaTOpHBIX padoT:

1. Wzydenwme pa3ienieHus pa3IMuYHBIX MATEPUAIOB 10 TPCHHIO;

2. UW3yueHue pasaeneHus pa3inuHbIX MUHEPAJIOB [0 YIPYTOCTH;

3. H3ydenue mporiecca BHIICIAYHBAHIS TEXHOTEHHOTO CHIPBS;

4. V3yuenue mpoliecca [eMEHTAIlMU MeJId Ha >KeJIe3HOM CKparie;

5. HMsyuenwue nporecca copOIMA Ha HOHOOOMEHHBIX CMOJIAX;

6. HMsyuenue npoiecca 00xKUra U3BECTHAKA;

Bonpoch! 1151 NpoBeIeHUs TEKYIEr0 KOHTPOJIS.
Tema 1.1. Obocawenue no mpenuio u gpopme

1. Teoperudeckre OCHOBBI METO/IA.

2 Ob6opynoBaHue A5 00OraleHus o TPEHUIo U popme.
3. ®daxTopsl, BAUAOLME Ha 3P(HEKTUBHOCTh METOAA.

4 [TpakTuka oborameHus 1o Gpopme 1 TPEHUIO.

Tema 1.2. Oboeawenue no ynpy2ocmu
1. Teopernueckre OCHOBBI METO/IA.

2. Ob6opynoBaHue A 00OTalEHHS [0 YIIPYTOCTH.
3. ®daxTopsl, BAUAOLME Ha 3P(HEKTUBHOCTh METOAA.
4 [TpakTuka o0oraiieHus 1o ynpyrocTtu.

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

2. Ob6opynoBanue A1 00OTaleHHsI HA )KUPOBBIX TOBEPXHOCTSIX.
3. ®daxTopsl, BIUAOLME Ha 3P (HEKTUBHOCTh METOA.
4 [TpakTrka oOorameHus aaMa30CcoIePHKAIIEro ChIPbS.

Tema 1.4. H30upamenvroe OpobieHue, uzmenvbuerue u OeKpunumayus

1. TeopeTrueckre OCHOBBI METO/IA.

2. O6opynoBanue 1Ist U30UPATETHLHOTO IPOOICHUS U U3METbUYCHHUS.

3. Jlekpunuranus, CriocoObl OCYIIESCTBICHHUS.

4. [TpakTika oOoramieHus ¢ UCIOIb30BaHNEM JTaHHBIX METOJIOB.

Tema 1.5. Paouomempuueckue memoowvl 0bo2aujeHus

1. CoptupoBka, BUABI COPTHPOBKH.

2 OMHUCCUOHHBIE METO/IBI.

3. AOGCOpOIIOHHBIE METOIBI.

4 KonTtpactHOCTh M ipyrue (hakTopshl, Biustone Ha 3¢ (HEKTUBHOCTb METOIOB.



5. O6opynoBaH#e Ui COPTUPOBKH.
6. IIpakTrka MpUMEHEHUS PAIUOMETPUUECKON COPTHPOBKH.

Tema 2.1. Iloocomoska pyowt, 0bacue

1. OO0>KuUT, BUIBI 00KHTA.

2. OcCHOBHBIE TapaMeTPbI IIpoLIecca 00KHUTA.
3. Ob6opynoBanue 111 00XKHUTA.

4. [ToaroroBka pyzsl K BBIIIEIAYUBAHHIO.

Tema 2.2. Ilepeso0 KkoMnoHeHmos 8 pacmeop

1. Teoperuueckre OCHOBBI MPOLIECCA PACTBOPEHHSL.
2. PactBopuTenu aJis BBIIICTAYNBAHMSL.

3. Kimaccuguxarus mporeccoB pacTBOPEHUSI.

4, [Tpumensiemoe 060pyIOBaHUE.

S. PerynupoBanue npoiecca pacTBOpEHHUS.

6. BaKTepI/IaﬂbHaﬂ I/IHTCHCI/I(i)I/IKaI_II/IH BhIIICJIaYMBAaHU .

Tema 2.3. M3eneuenue KOMNOHEHMOE6, oYucmiKa pacneopoe

OuuncTka pacTBOPOB OT MEXAHUYECKUX ITPUMECEH.

CriocoOb! U3BJI€YEHUS] KOMIIOHEHTOB U3 ITPOAYKTUBHBIX PACTBOPOB.
Perenepanus pactBopurenei.

TpeboBaHMs K KOHEUHBIM IPOAYKTaM.

WuaTencudukanys npomecca n3BJIeueHHs.

g E



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) [lnannpyemble pe3yabTaThl 00yUeHHsI H OLIEHOYHbIE CPeICTBA /IJI IPOBEAeHHs POMEKYTOUYHON aTTeCTAllUN:

Kon
WHJIUKaTOpa

Nupukatop A0CTHXKEHUS
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 ocHosvl obocaweHus no ghopme u mpeHuio.
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. Daxmopuwi, erusaowue Ha 3¢phekmusHoCmb 0002aWeHUsL HA HCUPOBBIX NOBEPXHOCHISX.
12. Ilpaxmuxa ob6ozaweHus aimazocooepircauezo Colpbsi.
13. Teopemuueckue 0cHo8bl U3OUPAMENbHO2O OPOONECHUS U USMENbYUEHUSL.
14. Ob6opyoosanue onsa uzdbupamenbHo2o OpooOIeHUS U USMENbYEeHUs.
15. Jexpunumayus, cnocobwl ocywecmeneHusl.
16. Ilpaxkmuxa oboeawenus c ucnorv308anuem u3OUPamenbHo20 paspyuleHus.
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.

© oo




Kon
WHJMKaTOpa

Nunaukatop AoCTHXEHUS
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.

Cnocodul uzeneyenuss KOMNOHEHMO8 U3 NPOOYKMUBHBIX PACTBOPOS.

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 AOCTHIKEHUS

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 ocHo8HO20 000PY008aHUS OJIsL CNEYUATLHBIX MEeMOO08 0002aujeHUsL.




0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJld M KPUTePUHU
OLICHUBAHUS:

[Tpomexxyrounast arrectauus mno aucuuiuimHe «CrenuaibHble W KOMOMHHPOBAHHBIC
METO/bl O00OralleHus» BKIIOYACT TEOPETUYECKUE BOMIPOCHI, MO3BOJISIOIIUE OLIEHUTh YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTHUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(OPMHUPOBAHHOCTU YMEHU U BIAaJIEHUI, IPOBOAUTCSA B JOPME IK3aMeHa.

DK3aMeH MO JaHHOM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAITMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicss IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSAMHU, IPUMEHSIET UX B CUTyallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHbIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKHUX OTEPAIHsX, [IEPEHOCE
3HAHUI U yMEHHH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIONYCKAIOTCA OLIMOKM, MPOSIBJIAETCS OTCYTCTBME OTACNIbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
00yYaromuiCcsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHala, JOMyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHWS HWHPOPMALUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



