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PaGouas mporpamma cocraenena Ha ocHoe ®I'OC BO mo crenmansroctu 21.05.04
'OPHOE JIEJIO (npuka3s Muno6prayku Poccun ot 17.10.2016 . Ne 1298)

PaGouast mporpamma paccMoTpena u oxo6peHa Ha 3acenmammm Kadenps: ['eonornuwu,

MapKIIEHIEPCKOro Jej1a i 000TralleH s OIE3HBIX HCKOMAeMBIX
21.01.2020, mporokosn Ne 5 %
3as. kadenpoit U.A. T'pumua

Pa6ouas nporpamma oo6pena MeTouyeckoi komuccueit I uT

25.02.2020 r. mpoTtoxos Ne 7
[Ipencenarens WG—%CE T"aBpumen

PaGouast mporpamma cocrasiena: % =
3aB. kadenpoi 'MTuOIIH, kanz. TexH. HayK Z W.A. T'pumve

Peuensent:

BEAYLIMH CHENHAIUCT TOPHO-000TaTHTENEHOTO HAIPABICHHS -KOKCO-JOMEHHOH
rpymmel HTI] ITAO «MMK» , Kanz. TexH. Hayk /’—M M.A. [pIranos




JIucr akTyanusanuu paGoyeil mporpaMmel

PaGouyas nporpamma nepecmotpera, 06cysx/eHa u ofobpena mis peanusamuy B 2020 - 2021
y4e6GHOM rofy Ha 3acenanuy Kabeapsl ['eosoruu, MapKmeinepckoro nena u o0orammeH s

IIporokon ot 03 WO r. Ne 1
3aB. kadenpoit er A U.A. T'pumun

PaGouas mporpamma mepecMoTpeHa, 06cyxaeHa i ono6pena s peanusanuy B 2021 - 2022
y4eGHOM rofy Ha 3acenanuu kadeapsr [eonoruu, MapKIneiepekoro eia 1 06orameHus

ITpotokomor 20 m No
3aB. xadenpoit N.A. I'pumun

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pena /s peamusanuy B 2022 - 2023
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKIeIepekoro feia 1 0G0raleHus

Ilporokomor 20 r. Ne
3aB. xadenpoit U.A. I'pummun

\

Pabouas nporpamma nepecmoTpena, o6cyskaeHa u onobpena ans peanusaun B 2023 - 2024
y4eGHOM rofly Ha 3acefaHHH Kadeapsl [eooruy, MapKIIeHIepekoro fea 1 06oraleHus

[Ipotokomor __ 20 -7 No
3aB. xadenpoit W.A. Tpumus

PaGoyas nporpamma nepecMoTpeHa, oGeyxaena u on06pena s peamusamuy B 2024 - 2025
y4eGHOM rofty Ha 3acenanuy Kadeapsr [eonoruu, MapKIeaepckoro fea i 06orameH s

ITporokomor 20 r. Ne
3aB. xadeznpoit H.A. T'pumua

PaGouas nporpamMma nepecMoTpeHa, 06CysKaeHa 1 ofo6pena uIs peannzamun B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [€onoruy, MapKIIeHaepeKoro geia U 0G0raieHus

IIpotokomor 20 r. N
3aB. kadenpoit W.A. T'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust aucuUIUIMHBL  «CrenuanbHble W KOMOMHHpPOBAHHBIE METOIBI
oborareHus» SBISIOTCSA: TMOTYYCHHE CTYIEHTAMHU 3HAHWUU B 00JacTH cemapanuy IOJIC3HBIX
MCKOMAaeMbIX C HCIOJIb30BAHUEM MPOIIECCOB MMAPOMETAUTYPTrUU U HA OCHOBAaHUM (DU3UYECKUX U
(U3UKO-XMMHYECKHUX CBONCTB MUHEPAJIOB.

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

Hucuunnuua CreuvanbHble U KOMOMHUPOBAaHHBIE METOJAbI OOOraimieHusi BXOJIUT B
BapHATHBHYIO YaCTh Y4eOHOTO IJIaHa 00pa30BaTEILHON IPOTPAMMBIL.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

PuznuecKre METO bl U3YUYECHHS MTOJIE3HBIX UCKOIIAEMBbIX

dusnyeckas XuMus

Xumus

®usuka

I'eonorus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[TponsBoicTBEHHAS - TPAKTHKA 110 TIOTYYCHHUIO TIEPBUYHBIX MPOPECCHOHATBHBIX YMCHHM
Y HABBIKOB

TexHonmorus oborameHus MoJe3HbIX UCKOMAEMbIX

KoHTposib TEXHOTOTHUYECKHUX MPOIIECCOB O0OTaIEHUS

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

[Ipon3BoacTBEHHAS - MPEAAUILIIOMHAS IPAKTUKA

HccnenoBanue pya Ha 000raTUMOCTh

AHaJIN3 ¥ OLIEHKA PE3YJIbTaTOB

Hayuno-uccnenoBatenbckas paboTa

[TepepaboTka 1 UCTIOIB30BAHKE MTPOTYKTOB OOOTAIIEHHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate ocBoeHMs AMCHUIUIUHBI (MOIyisl) «CrenuanbHble 1 KOMOMHUPOBAHHbIE
METO/Ibl 00O0TaIEHHUsD» 00YUYaAIOIIUNUCS JOJIKEH 00J1a/1aTh CIETYIONTUMU KOMIIETEHIIUSMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT
ITK-4 rOTOBHOCTBIO OCYILECTBIIATh TEXHUYECKOE PYKOBOICTBO TOPHBIMH U B3PBIBHBIMU
paboTamu NpH SKCIUTyaTallMOHHOW pa3BeJKe, 100bIYe TBEPAbIX MOJIE3HBIX HCKOMAEMBIX,
CTPOUTENBCTBE U IKCILUTYaTalluH MO/I3eMHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIATh
IpoLeccaMy Ha MIPOU3BOJCTBEHHBIX 00BbEKTaX, B TOM YHCIIE B YCIOBUAX YPE3BBIYAMHBIX
cUTyanun
3HaThb (] OCHOBHBIE OIIPEJEIICHNS U IIOHATHS Kypca;
[ IpUHIMIIBI pabOTHI OCHOBHOI'O U BCIIOMOTaTeIbHOTO 000PYAOBAHUS JISI
pa3zeneHus MUHEpAJIOB 10 PU3UUECKUM M XMMUYECKUM IIPU3HAKAM;
(] TeopeTUdecKre MPUHIUIBI pa3ieIeHUs] MUHEPAJIOB MO (PU3NYECKUM
CBOMCTBaM, TEOPHUIO PACTBOPEHUsI MUHEPAJIOB;




YmMmeThb ] IpUMEHSTH MMOTY4YCHHbIE 3HAaHUS B TPOPECCHOHATBHOMN AESITeIbHOCTH;
HCIOJIb30BaTh UX Ha MEXIUCIUIUTHHAPHOM YPOBHE;

[] KOPPEKTHO BhIpa)kaTh U apryMEHTUPOBAHHO OOOCHOBBIBATDH MOJIOKECHHUS
MpeAMETHOM 00JIaCTH 3HAHUS;

[] olleHMBaTh TEXHOTCHHYIO HArPy3KY OT IPUMEHEHHUS CIEeIUaTbHbBIX
METOJIOB 00OTaIlCHUS;

Bnaners (] OCHOBHBIMH METOJIaMH PEIICHHS 3a/1a4 B 001aCTH CIIEIIUAIEHBIX METOJIOB
00OTaITCHHS TTOJIE3HBIX HCKOTIAEMBIX;

[J mpodeccroHaIbHBIM SI3BIKOM MPEIMETHOM 00J1aCTH 3HAHMUS;

(] MeTo1aM1 KOHTPOJIS IIPOLIECCOB MEePEPadOTKU MHHEPAIBHOTO U
TEXHOT€HHOT'O CBIPhSI.

[TK-5 roToBHOCTBIO IEMOHCTPUPOBATH HABBIKU Pa3paOO0TKH IIIAHOB MEPOIPUATHIN IO CHHXKEHUIO
TEXHOTCHHOW Harpy3Ku IMPOU3BOACTBA Ha OKPYKAIOILIYIO CPEIY IIPH SKCIUTyaTallMOHHOMN
pa3BeJke, 100bI4e U mepepadoTKe TBEPABIX MOJIE3HBIX UCKOMAEMBIX, a TAK)KE IIPU CTPOUTEIILCTBE
Y DKCIUTYaTaIlllH MTOI3EMHBIX 00BEKTOB

3HaTh [] OCHOBHBIE OIpE/ICTICHUS U TTOHSTHS,
[] ocHOBHOE 000PYIOBaHHUCE;
[J paboTa 1 peryaupoBka 000py/I0BaHUS;

YMeThb (] BBIOMpATh M PACCUUTHIBATH HEOOXOAUMOE 00OPYIOBAHHE;

[J MpUMEHSTH MOJy4YE€HHbIE 3HaHMS B IPO(PECCHOHATILHOM 1ESITEIbHOCTH;
WCIIOJIb30BaTh UX Ha MEXIUCIUIUTMHAPHOM YPOBHE;

[J mpuoOpeTaTh 3HaHUS B 00JIACTH CHEIUATIBLHBIX METO0B O0OTaIICHUS;
KOPPEKTHO BBIPAXKaTh U apTyMEHTUPOBAHO OOOCHOBBIBATD MOJIOKEHHUS
MpeAMETHON 00IaCTH 3HAHUS.

Bnaners (] HaBBIKAMHU U METOJAMKaMHU 000O0IICHUS PE3yJIbTaTOB PEIICHHUS,
SKCIEPUMEHTAILHON JEeSTENbHOCTH;

[J cmocobamu OLIEHUBAHUS 3HAYMMOCTHU U TTPAKTUYECKON TPUTOTHOCTH
MOJIyYEHHBIX PE3YNbTATOB;

[J mpodeccHOHATBHBIM SI3bIKOM MTPEAMETHOM 00J1aCTH 3HAHUS;
croco6aMu COBEPIIEHCTBOBAHUS MPO(EeCCHOHANBHBIX 3HAHUN U YMEHUHN
MyTEM UCIOJIb30BAaHUS BO3MOXKHOCTEN MH(OPMAITMOHHON CPEIBI.

[1K-12 roToBHOCTBIO ONEPATUBHO YCTPAHATH HAPYLIEHUS IPOU3BOJACTBEHHBIX MPOIIECCOB, BECTH
MIEPBUYHBIN YUET BBIMOJIHAEMBIX padOT, aHATU3UPOBATH OTIEPATUBHBIC U TEKYIIIHME MTOKA3ATEIH
MIPOU3BOJICTBA, 0OOCHOBBIBATH MPEITIOKEHUS IO COBEPIIICHCTBOBAHUIO OPTraHU3aluN
MIPOM3BOJICTBA

3HaTh (] OCHOBHBIE OTIPEJICIICHHS U TIOHSTHS;

[J ocHOBHOE 000pY/IOBaHHUE;

[] paboTa u peryiampoBKa 000pyI0BaHUS;

TEOPETUYECKHE MPUHIIHITBI pa3/IeJICHIs] MUHEPAJIOB 110 (PU3MYECKUM U
XUMHUYECKUM CBOMCTBAM;

VYmeTb (] BRIOMpaTh ¥ PACCUUTHIBATH HEOOXOIMMOE 000PYIOBAHHE;
O1IeHUBATh 3((HEKTUBHOCTH MEPepabOTKHU C HCIIOIB30BAHUEM CIEITHAIbHBIX
METOI0B 00OTaIeHUs MUHEPATFHOTO CHIPHS,

Bnagers (] mpodeccroHaIBHBIM SI3BIKOM MPEAMETHON 00JIaCTH 3HAHUS;
[] METOAMKOMN pacyera U PeryIMpOBKH 000pyI0BaHMS;
METOAAMU KOHTPOJIS MPOLIECCOB CIEUAIBHBIX METOI0B 00OTallleHNUS;

ITK-19 roToBHOCTBIO K pa3pabOTKe MPOSKTHBHIX HMHHOBAIIMOHHBIX PEIICHUN 1O
9KCIUTyaTallMOHHON pa3Belike, 100bIue, nepepaboTKe TBEPIbIX MOIE3HBIX HCKOMAEMBbIX,
CTPOUTENBCTBY U AKCIUTyaTaIlH MTOJI3EMHBIX 0OBEKTOB




3HaTh

[} OCHOBHBIE ONIPEICIICHHS U TIOHSITHSI,

[J ocHOBHOE 000pPYOBaHUE;

- TEOPETUYECCKHUE IPUHITUITBI Pa3/ICIICHIS] MUHEPAIOB 110 XUMUYECKUM U
(U3HUECKUM CBOWCTBAM;

YmeTh [} ouenuBaTh 3¢ (HEeKTUBHOCTH MEPEPAOOTKHU C UCTIOIH30BAHUEM
CIIeIMaTIbHBIX METOZ0B OOOTAIlICHHUS;
[} KOMIIOHOBATh OCHOBHOE U BCIIOMOTaTEIbHOE 000PYI0BAHUE IS
CIIeIMaTIbHBIX METOZ0B OOOTaIlICHHUS;

Brnaners ] mpoeccroHaNbHBIM SI3BIKOM IPEAMETHOM 00JIaCTH 3HAHUS;

[ MmeToauKon u3y4eHus: GU3NIECKUX U XMMUYECKUX CBONCTB MUHEPAJIOB;

[1CK-6.4 criocoOHOCTBIO pa3pabaThiBaTh U PEATM30BBIBATH MPOEKTHI IPOU3BOICTBA PH
nepepabOTKe MHHEPAILHOTO M TEXHOI'€HHOT'O CHIPbS HA OCHOBE COBPEMEHHOW METOI0JI0T U
POCKTUPOBAHUS, PACCYMTHIBATH POU3BOAUTEIILHOCTD M ONPEACIIATH apaMeTpbl 000PyIOBaHUS
oborarutenbHbIX (adpHK, (HOPMHUPOBATH T€HEPABHBIN IUTAH K KOMIIOHOBOYHBIE PEILICHHUS
o0oraTuTeNbHBIX (habpuK

3HaTh

[1 oCHOBHOE O60py,I[OBaHI/IC;
[ MCTOJHUKY pacd€Ta OCHOBHOI'O XU BCIIOMOTI'aTCJIbHOI'O O6OPYZIOBaHI/I$I JUIA
CIICHUAJIBHBIX MCTOJ0B O6OFaH_IeHI/I$[ 1 0COOEHHOCTH €T0 KOMITIOHOBKH,

YmeTh

[] KOMIIOHOBaTh OCHOBHOE M BCIIOMOIraTE€IbHOE 060py,I[OBaHI/Ie JJIA
CIICHHUAJIbHBIX MCTOA0B O6OFaHICHI/I$[;
l BBI6I/IpaTL H PaCCUUTBIBATDH H€O6XOI[I/IMOC O60py,HOBaHI/I€;

Bnanets

[] MEeToAMKOMN pacyera U PeryJIMpoBKH 000py10BaHMS,
(] MeTo/1aMu KOHTPOJISI ITPOLIECCOB pa3/IeNeHNUs MUHEPAJIOB MO (PHU3HUECKUM
U XUMHUYECKHUM CBOHCTBAM;

I[ICK-6.5 roTroBHOCT
ABTOMATHU3UPOBAHHBIE CUCTEMBI MPOECKTUPOBAHUS 00OTATUTEIHHBIX TPOU3BOICTB

bIO IIPUMCHATH COBPEMCHHBIC I/IH(1)OpMaI_II/IOHHBIe TCXHOJIOTHH,

3HaTh

(] OCHOBHBIE OTpE/ICTICHUS] U TTOHSTHS,
[J ocCHOBHOE 000pYJIOBaHUE;
(] OCHOBHBIE MPUHITUIIBI AaBTOMATHU3AIMH 000TaTUTEIbHBIX (PabpuK;

VYmMmern

(] onieHUBaTh 3(PPEKTUBHOCTD MEPEPAOOTKU € UCIOIH30BAHUEM
CMELUAIbHBIX METO/IOB 0OOTaIllCHNUS;

[] paboTaTh B cpesie CreUuaIu3upOBaHHBIX MPOTPamMM IS
aBTOMATHU3MPOBAHHBIX CUCTEM YIIPaBJICHUS TEXHOJIOTHYECKUMHU
poleccamy;

Bnanetn

[] MeTo1aM1 KOHTPOJIS ITPOIIECCOB CIIENUATbHBIX METOI0B 00OTaICHHS;

[ TepMHHOJIOTHEHN Kypca;

(] HaBBIKAMU TI0 U3MEPEHUI0 U MpeodpazoBaHuio HHMopmaIuu oo
OCHOBHBIX TTapaMeTpax MpPOIECCOB pa3AelieHUs] MUHEPAJIOB MO (PU3NIECKUM
U XUMHUYCCKUM CBOﬁCTBaM;




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

YUCJIC:

— KOHTaKTHas pabora — 59,7 akaj. 4acos:
— ayIuTOpHas — 56 akaj. 4acos;
— BHeayIuTOpHas — 3,7 aKkaJl. 4acoB

— caMocTosTeNbHas pabota — 48,6 aka. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast s
o | komraxTHAA pabora E 3 ®dopma TeKyIero
Pa3nen/ Tema ) (B aKaj. yacax) e E» Bun 3 KOHTPOJIA Ko
g & © | caMOCTOATENBHOI | ycreBaeMOCTH U
JTACIUTUTAHBI 5 £ m ., | KOMIeTeHIH
3 o & padoThI TIPOMEKYTOYHOH
na6. | mpakr. [ € .8
TIex. Z'g aTTecTaluu
3aH. 3aH. QO &
1. CrienManbHbIe METO/IBI
o0orameHus
ITogroroBska k
naboparopHo- TIK-4, TIK-5,
MPAKTHIECKOMY TK-12,
1.1  Ooboramenue 1o 3 S/al 5 3aHATUIO, Texymuii kourposs|ITK-19,
TpeHuto u Gopme. caMocTosiTeNnbHoe | ycmeBaemoctd  [TICK-6.4,
u3ydeHue yueOHon [ICK-6.5
Y Hay4HOU
JINTEPATYpPBHI
ITK-4, TIK-5,
CamocTosATenbHOE MK-12,
1.2 Ob6orartieHue o 3 5 |Msydenue ytIev6H01?1 Texymuit KOHTPOITH TK-19,
YIPYTOCTH. U Hay4HOH YCNEBAEMOCTH |y o 4
JIUTEepaTyphl s
patyp TICK-6.5
10
ITK-4, T1K-5,
CamocTosTenbHOe K-12
13 OoorameHue Ha 2 5 |Wsyuenue yueOHoii | Texymuit KOHTPOJIb K-19
JKHPOBBIX TIOBEPXHOCTSIX. W HAy4YHOU YCIIEBAEMOCTH §
JINTEPaTyphI IICK-6.4,
I1CK-6.5
IToaroroBka k
nabopaTopHo- TIK-4, TIK-5,
IK-12,
1.4 W3zbupatensHoe MpAKTIACCKOMY .
3aHATHIO, Texymwuit kouTpois |[1K-19,
IpoOiieHne, W3MeIbueHue 3 4/41 5
camocTosTensHOE | ycmeBaemocTH  [ICK-6.4,
U IEKPUTTHATAITHSI .
u3ydeHue y4eOHOH [ICK-6.5
U Hay4yHOH
JIATEPaTyphI




TloaroroBka k

7Tab0paTopHO- IIK-4, 1IK-5,
HPaKTHIECKOMY IK-12,
15 Pagnomerpuueckue 3 541 8 3aHATHIO, Texyumit kourpos [ITK-19,
METO/BI 00OraleHus CaMOCTOSTEIbHOE YCIIEBAa€MOCTH IICK-6.4,
u3ydeHue yueOHoU [ICK-6.5
U HayJHOU
JIUTEPATyphL
Hroro no paszzuerny 14 (14/121 28
2. I'mppomeramrypruueckue
HPOIIECCHI
IoaroroBka k
7Tab0paTopHO- IIK-4, IIK-5,
HPaKTHIECKOMY IK-12,
2.1 TIloxroroBka pyasbl, 5 4 7 3aHATHIO, Texymuii koutposs|ITK-19,
00KHUT CaMOCTOSTEIbHOE YCIIEBA€EMOCTH IICK-6.4,
u3ydeHue yueOHon [ICK-6.5
U HayJHOH
JIUTEpaTyphl
ITogroroBka k
nabopaTopHo- TIK-4, TIK-5,
HPaKTHIECKOMY IK-12,
2.2 TlepeBoa KOMIIOHEHTOB 10! a4 5 7 3aHATHIO, Texymuii koutposs|ITK-19,
B pacTBOp CaMOCTOSTEIbHOE YCIIEBAa€MOCTH IICK-6.4,
u3ydeHue yueOHon [ICK-6.5
U Hay4HOH
JIUTEPaTyphl
IToaroroBka k
nabopaTopHo- [1K-4, TIK-5,
MPaKTHIECKOMY IK-12,
2.3 N3Bneuenue o
3aHATHIO, Texyumit koutposns [I1K-19,
KOMITIOHEHTOB, OYHUCTKA 5 5 6,6
camocTosTeNnsHOE |  ycmeBaeMocTH  |[ICK-6.4,
PacTBOpPOB .
u3ydeHue yueOHoun [ICK-6.5
U Hay4HOH
JIUTEPaTyphl
HWroro no pazaeny 14 14 20,6
Hroro 3a cemectp 28 128/121 48,6 SK3aMeH
Hroro no pucrumianne 28 128/121 48,6 dK3aMeH




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 TPAAMUUOHHOW ¢opme, B (opMme JeKIUH-UHPOpPMALUH,
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
YCBOEHHUS IOJYyYEHHOW HMH(QOpPMAIMM IOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIpoca 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 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
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. ®enotos, K.B. IlpoextupoBanue oboratutenbHbix ¢padbpuk [DneKTpoHHBIN pecypc] :
yueOnuk / K.B. ®enoros, H.1. Hukonbckas. — DnekrpoH. naH. — Mocksa : ['opHas 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
BBIIIIETIAUMBa-HUS [IBETHBIX U PEIKUX MeTauioB. - M.: Henpa, 1983.-192 c.

3. Abpamos, A.A. TexHONOTHS TTepepaOdOTKH U 00OTAIIECHUS PY/T IIBETHBIX METAIOB. B 2
kH. T.3. Pygonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyas! [DneKTpoHHBIH pecypc]
. yae6HOe mocoone / A.A. AGpamoB. — DieKTpoH. AaH. — MockBa : ['opras kaura, 2005. — 575
c. — Pexum nmocryna: https://e.lanbook.com/book/3267 . — Pexum poctyma: ajsi aBTOpH3.
MOJIb30BaTENEH.

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. Tlepuomnueckue wsnanus: «OoOorameHue pya», pedepaTtuBHbBIN KypHaAT «[ opHOE
nenoy, «"opHbIi )XypHa», «[ opHBIH )KypHa. 3BecTrs BhICIINX YICOHBIX 3aBEICHUN .

B) MeTonuyeckue ykazaHus:

N.A. T'puma Metoaudeckue yka3zaHus JIJIsl BRITOJTHEHHS 1a00paTOPHBIX paboT MO KypCy
«MarHuTHbIe, ICKTPUUYCCKUE U CTCIUAIBHBIC METObI oOorameHus», n3a-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 . — Pesxxum mocTyma: uisi aBTOPHU3. MOJIb30BATEICH.

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 o0ecneuenne

Haunmenosanue 110 Ne noroBopa CpoK nercTBUS JIUIEH3UU
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOYHO
CeteBoli pecypc
www.rst.gov.ru (Caiit ~ |cBoOGoHO pactpoctpansemoe [10 6eccpodHo
POCCTAHIAPT)

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| Haszpanue kypca | Ccblika
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DneKkTpoHHas 0aza MEepUOAUYECKUX H3TaHUN
East View Information Services, OOO
[TouckoBass cucrema Axamemuss  Google
(Google Scholar)
denepanbHOe TOCYAAPCTBEHHOE OFOIHKETHOE
yUYpeXKICHUE «DenepanbHblit uncturyt|URL: http://www1.fips.ru/
MTPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickass ['ocynapcTBenHas OubOmmoTeKa.
Karayioru
DJNIeKTpOHHBIE pecypchl Oubmmoreku MITY
uMm. ['.11. HocoBa

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

https://dlib.eastview.com/

URL: https://scholar.google.ru/

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

http://magtu.ru:8085/marcweb2/Default.asp

MaTCpI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

MynpTuMeAniHbIE CPEICTBA XPAaHEHUS, IEPEAAayUu U PEACTABICHUS HHPOpMaLUK

I[Tepconanbhbie KommbroTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ 10CTYIIOM
B 2JIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA

JpoOuiKy, MeIbHMULBI. YCTAaHOBKM JUIsl COpPOLMM M LEMEHTAllM, YCTaHOBKa JUIs
o0oraiieHus 1o TPEHUIO


https://dlib.eastview.com/
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

[Tpunosxxenue 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

[To muctmmuinae «CrienuanbHble 1 KOMOMHHPOBAHHBIE METO Bl 00OTAIICHHSI» TIPETyCMOTPEHA
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

BueayauropHas camocrosiTenbHast padoTa 00y4Jaroluxcsl OCYIIECTBIIAETCS B BUAE U3YUEHUS
JUTEPaTyphl [0 COOTBETCTBYIOLIEMY pa3zeny ¢ mpopaboTKoil Marepuaina; opopMIIEHUS OTYETOB
1o 1abOpPaTOPHBIM paboTaM.

Ilepedyennb J1ad0paTOPHBIX padoT:

1. Usydenue pazneneHus pa3IMuHbIX MaTEpUAJIOB 110 TPEHUIO;
W3ydeHue pa3aeneHus pa3inyHbIX MUHEPAJIOB M0 YIPYTOCTH;
I/I3yquI/Ie nmponecca BeimeIa4yuBaHrsd TCXHOTCHHOI'O ChIPbA;
W3ydeHue mpolecca eMEeHTaluK MEIM Ha JKEeJIE3HOM CKparie;
N3yuenne mporecca copOIMy Ha HOHOOOMEHHBIX CMOJIaxX;
W3ydeHue mporecca 00kUra N3BECTHSKA;

S

BonpocsI 1151 MpoBeIeHUsI TEKYIIEr0 KOHTPOJISI.
Tema 1.1. Oboramenue mo TpeHuto u hopme

1. TeopeTrueckre OCHOBBI METOAA.

2 OO6opynoBanue AJis 000TaIeHus 0 TPEHUIO U opMe.
3. ®dakTopsl, BIUsAONIKEe Ha 3)PEKTUBHOCTh METO/IA.

4 [IpakTuka oboramienus mo (opmMe ¥ TPEHUIO.

Tema 1.2. OboraieHue o ynpyroctu
1. TeopeTnueckue OCHOBBI METO/IA.

2. O6opynoBanue aJisi 000TaICHHS TI0 YIPYTOCTH.
3. ®dakTopsbl, BAUAIOMNE Ha 3PPEKTUBHOCTh METO/IA.
4 [IpakTuka oOoramieHus 1Mo ynpyrocTu.

Tema 1.3. OboraiieHue Ha KUPOBBIX MTOBEPXHOCTAX
1. TeopeTnueckue OCHOBBI METO/IA.

2. O6opynoBanue it o0oraiieHns Ha )KUPOBBIX ITOBEPXHOCTSIX.
3 ®dakTopsbl, BAUAOMNE Ha 3PPEKTUBHOCTh METO/IA.
4. [IpakTuka oOorameHus aTMa30CcoIep>KaIiero ChIpbs.

Tewma 1.4. I30upatenpHOE 1poOiIeHNE, H3METbUYCHUE U TCKPUITHTAITIS

1. Teoperuueckre OCHOBBI METOJ1A.

2 OO6opynoBanue 1Jis1 M30UPaATETHLHOTO APOOJICHHS U U3METHUCHHUS.
3. Jlexpunuranus, criocoobl OCYIIECTBICHHUS.

4 [IpakTrka oOoraImeHus ¢ UCTIOIF30BaHUEM JJAHHBIX METO/IOB.

Tema 1.5. Pagmomerpruueckrie METOIbI 00OTaICHHUS

1 CopTupoBka, BUJIbl COPTUPOBKH.

2 OMHUCCUOHHBIE METO/IEI.

3 AGCOpOIIIOHHBIE METOIBI.

4. KonTpactHocTs 1 Apyrue ¢akTopsl, Bausomue Ha 3 PpeKTHBHOCTh METOIOB.
5. O6opynoBaH#e Ui COPTUPOBKH.

6. IIpakTrka MpUMEHEHUS PAIUOMETPUUECKON COPTHPOBKH.

Tewma 2.1. IToarotoBka pyasl, 00XKHUT
1. OO0KuUT, BUIBI 00KHTA.
2. OcCHOBHBIE TTapaMEeTPhI TIpoliecca 00KUTa.



3. O6opynoBaHue sl 00KUTA.
4. [ToAroToBKa pyibl K BBIIICTAYMBAHHIO.

Tema 2.2. [lepeBoJ KOMIIOHEHTOB B pacTBOP

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

3. Kimaccuduxarus mporeccoB pacTBOPEHUSI.

4, [Ipumensemoe 060pyI0BaHHE.

5. PerynupoBanue npoiecca pacCTBOPEHUS.

6. baktepuanbHas HHTEHCU(PUKAIUS BbIIEIAYUBAHUS.

Tema 2.3. 13BneyeHre KOMIIOHEHTOB, OYMCTKA pacTBOPOB

OuucTka pacTBOPOB OT MEXAaHUYECKUX IPUMECEH.

CriocoObl U3BJIEYEHUST KOMIIOHEHTOB U3 MTPOAYKTUBHBIX PACTBOPOB.
Pereneparus pactBopurenen.

TpeboBaHMs K KOHEYHBIM IIPOIYKTaM.

WuTeHcudukanus nmporecca u3BIeyeHus.

agrwpdE



puioxenne 2
7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTALIMU
a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OIIEHOYHbIE CPEICTBA /ISl IPOBEeHNsI POMEKYTOYHOM ATTeCTAllUM:

CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeacTBa

KOMIICTCHIIUHN

ITIK 4 roTOBHOCTBIO OCYHICCTBJIATD TCXHUYICCKOC PYKOBOACTBO 'OPHBIMU U B3PbIBHBIMU pa6OTaMI/I IIpH BKCHHyaTaHHOHHOﬁ Ppa3BCaKeE, ,Z[O6I:>I‘Ie TBEPAbIX
IMOJIC3HBIX UCKOIMMACMBbIX, CTPOUTCIILCTBC U SKCILTyaTalluu IMMOA3C€MHBIX O6”I>GKTOB, HCIMMOCPCACTBCHHO YIIPABJIATH NPOLUECCaMH Ha IMTPOU3BOACTBCHHBIX
O6L€KT&X, B TOM YHCJIC B YCIIOBHUAX HPGSBBIqaﬁHbIX chyauHﬁ

3HaTh — OCHOBHble OnpedeﬂeHuﬂ U NOHAMUA

ped; 6 Ilepeuens meopemuueckux 60nPoOCo8 K IK3AMEHY:

—  lpuryunoel pa 60 mblaOCHOGHOgO U 1. Teopemuueckue ocrhoswl 0b02caujerus o hopme u mpeHuro.
6cn3M02am€ﬂbH020 00OpYCOSANUA 01 2. Obopyoosanue 015 0bo2aweHus N0 mpenuio u hopme.
PASCCREHIL MUREpALOs n‘o Pusuueckun u 3. Daxmopul, erusowue Ha I3PHEeKMUSHOCMb 0002aweHUs1 N0 MPEHUIO.
AUMUHCCKUNM NpUSHARAM, 4. [lpaxmuxa oboeawjeHus no popme u mpeHuro.
5
6

- meopemu4yecKue npuHyunsl T
eopemudecKue OCHO8bl 060261W€HM}1 no ynpyzsocniu.

Pazoenenuss MUHEPALos no Pu3u4ecKum
’ Obopyoosanue 0151 0b602auenusi no Yynpy2ocmu.
CBOLICMBAM, MEOPUI0 PACMBEOPeHUs

MUHEPAl06,

Ymern —  NPUMEHAMb NOLYHYEHHbIe SHAHUS 8
nPOGhecCcUOHaNbHOU OesimenbHOCU,
UCNONL3068AMb UX HA MENCOUCYUNTUHAPHOM
ypoene;

—  KOppeKmHO 8blpaxcamov u
apeyMeHmupoB8anHo 060CHOBbIBAMb
NONOMAHCEHUSL NPEOMEMHOU 001ACMU 3HAHUS,

—  OYeHUBamv MEXHOEHHYIO HA2PY3KY
OM NPUMEHEHUSL CHeYUATIbHBIX MEMOO08
obocawenusi;

Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amMena:
1. Pacuem cenapamopos 015 00602aujenus no ynpy2ocmu u mpeHuro;
2. Komnonoeka cenapamopog 6 omoeneHuu 0002aueHus;
3. Obpabomka pe3yrbmamos sKcnepumenma;

Bnaners —  OCHOBHBIMU MEMOOAMU PeUuleHs] Bonpocul 012 noozomosku K IK3ameny:
3a0ay 6 obracmu cneyuaibHbix Memooos | Memoouxa pacuema KauecmeeHHO-KOAUUECMBEHHbIX CXeM,
obo2awenusi Noe3HbIX UCKONAeMbIX, Memoouka pacuema 600HO-ULIAMOBBIX CXEM,




CTpyKTypHBIH
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpesicTBa

—  npogheccuoHaIbHbLIM A3bIKOM
npeomemuou 0o1acmu 3HaHUsL,

—  Memoodamu KOHMPOJisi NPOYeccos
nepepabomxu MUHepaiIbHO20 U
MEXHO2eHH020 CbLPbSIL.

MeTOI[I/IKa pacue€Ta OCHOBHOI'O O60py,I[OBaHI/IH JJId ClICnUaJIbHBIX MCTOA0B 060FaH_IeHI/I5I.

ITIK S roToBHOCTBIO JIEMOHCTPUPOBATH HABBIKU Pa3pabOTKH IJIAHOB MEPONIPUATUH 1O CHIYKEHUIO TEXHOTC€HHON Harpy3Ku MpOU3BOJICTBA HA OKPYXKAIOLIYIO
Cpeay NpH 3KCITyaTallMOHHOH pa3Bezke, 100bIYe U IepepaboTKe TBEPAbIX MOJIE3HBIX HCKOMAEMBIX, & TAKXKE IIPU CTPOUTENILCTBE U SKCILTyaTalluu
M10/I3€MHBIX OOBEKTOB

3Harb —  ocHosubie onpedenenus u nousmus, | Ilepeuens meopemuueckux 60npocoe K IK3ameny:
—  ocHosHOe 06opydosatue; 1. ®@axmopwi, snusarowue Ha s¢hghexmusHocms obocaujenus no ynpyeocmu.
—  paboma u pezynuposka 2. Ilpaxmuxa obocawjenus no ynpyeocmu.
060pydosanusi; 3. Teopemuueckue 0CHOBbL 0002AWEHUS HA HCUPOBLIX NOBEPXHOCHISX.
4.  Obopyoosanue 015 0002aueHUs HA HCUPOBBIX NOBEPXHOCTISX.
5. @Dakmopsl, erusouue Ha dhhekmusnocms 0602aujeHUss Ha HCUPOBLIX
NOBEPXHOCTSIX.
6. Ilpakxmuxa obocawjenus aimazocooeprcaneco colpos.
YMeTh —  6blOUpams U paccyumvléams

Heobxo0umoe 0bopyoosanue,

—  NPUMEHsIMb NOJYUEeHHbLE 3HAHUS 8
npogheccuoHanbHoll 0esimenbHOCmu;
UCNONb308AMb UX HA
MEACOUCYUNTUHAPHOM YPOBHE,

— npuobpemams 3HaHUs 8 0oaACMU
CReyuaIbHblX MEmo008 0002aujeHus,
KOPPEKMHO 8bIpadNCcamy U
apeyMeHmupo8ano 0O0CHOBbIEAND
NOJI0JICEHUS NPeOMemHOU 0baacmu
3HAHUSL

Ilpumepnovie npakmuueckue 3a0anus 01 IK3ameHa:
1. Pacuem cenapamopos 0isi 0002aujeHust Ha HCUPOBLIX NOBEPXHOCHISX,
2. Pacuem obopyoosanus onsa usbupamenbHo2o OpooaeHuUs;,
3. Pacuem mexHono2u4eckux cxem,




CTpyKTypHBIH

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHo4HbIE CpeICTBA
KOMIIETEHIIUU
Bnanets - HAaBbIKAMU U MemoOUKamu

0000WeHUsL pe3yTbmamos peuleHus,
IKCNEPUMEHMATLHOU OesiIMeNbHOCMU,
—  cnocobamu OyeHUuBaHUs 3HAUUMOCMU
U IPAKMUYecKol npueoOHOCMu
NOIYYEHHBIX Pe3YIbmamos;

—  npogeccuoHaNbHbIM SA3bIKOM
npeomemuou 0o1acmu 3HAHUsL,
cnocobamu co8epuIeHCmMB808aHUS
npogheccuOHANbHBIX 3HAHUL U YMEHUT
nymem UCHOIb308AHUSL B03MONCHOCMEN
UHGOPMAYUOHHOU Cpedbl.

Bonpocel 012 noozomosku K IK3ameny:

Memoouka pacuema KauecmeeHHO-KOIUYECEEHHBIX CXEM,

Memoouka pacuema 600HO-ULIAMOBBIX CXEM,

Meroauka pacuera OCHOBHOTO 00OPYOBAHUS JUIs CIIEUAIbHBIX METOJ0B 000TaIeHHS.

IIK 12 roTOBHOCTbBIO ONEPATUBHO YCTPAHITh HAPYIIEHUS IPOMU3BOACTBEHHBIX MTPOLIECCOB, BECTH NEPBUYHBIN YUET BBITOJIHAEMBIX padOT, aHAIU3UPOBATh
OIEpaTUBHBIE M TEKYIME IT0KA3aTeNI POU3BOJICTBA, 0OOCHOBHIBATh MPEUIOKEHUS 110 COBEPUICHCTBOBAHUIO OPraHU3alluH TPOU3BOICTBA

3HaTh —  ocHo@Hble onpedenenus u nouamus, | Ilepeuens meopemuueckux 60npocos K IK3ameny:
—  ocHogHoe obopydosanue; 1. Teopemuueckue ocrnosvl uzbupamenbHo2o0 OpoOOAEHUA U USMENLYEHUSL.
— paboma u pe2yiupoexa 2. ObopyoosaHue 0111 u30UpamenbHo2o OpoOIeHUs. U USMENbYEHUSL.
obopydosanus; 3. Jexpunumayus, cnocodwvl ocywecmeneHus.
meopemuyecKkue NPUHYUNbL pazoeieHusl 4. [lpaxmuka obocawjenus ¢ UCNONb30BAHUEM UBOUPAMENbHO20 PA3PYUEHUSL.
MUHEPANo8 no PUULECKUM U XUMUYECKUM 5. Copmupoeka, 6udbl COpMuposKu.
ceolicmeam; 6. Omuccuonnvie memooswi.
YMeTh —  8blOUpaAms U paccyumvléams
Ilpumepnvie npakmuyueckue 3a0anus 01 IK3IAMeHA:
Heobxo0umoe 0bopyoosanue,
o 1. Pacuem cenapamopog 0 paduomempudeckux memooos 0002aueHusl,
oyeHnusamv 3¢hpexmusHocme
e ue LGOMKLL ¢ UCnOTb306aHUCH 2. Pacuem obopyoosanus onsa usdbupamenbHo2o OpobaeHuUs;
1
pep 3. Pacuem noxazameisi KOHMPACMHOCU,
CHeyuanbHblx Memooos 000caujenus
MUHEPATLHOO CbIPbS;
Bnaners - npogeccuoHanbHbiM A36IKOM

Bonpocu 0711 HOO20OMOBKU K IK3aMEH):




CTpyKTypHBIH
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OrneHouHBIE CpesicTBa

npeomMemuou 0o1acmu 3HaAHUsL,

—  MemoOuKol pacuema u pe2yiuposKu
0b60pyoosanusi;

Memooamu KOHMPOJisk NPOYeCcos
CReyuanbHblX Memoo08 0002aujeHusl,

Memooduxa pacuema KauecmeeHHO-KOIUYECMBEHHbIX CXeM,
Memoouxa pacuema 600HO-UUNAMOBBIX CXEM,
MeTtoauka pacuera OCHOBHOTO 000pYAOBaHUS Ui CIICHUATBHBIX METO/I0B O0OTaIICHHUS.

IIK 19 roToBHOCTBIO K pa3pa60TKe IMPOCKTHBIX MHHOBAITMOHHBIX peH_IeHI/Iﬁ 10 3KCHJIyaTaHI/IOHHOﬁ pa3BCaKE, I[O6BI‘I€, nepepa60TKe TBEPAbIX IMOJIC3HBIX

HCKOIIa€MbIX, CT

POUTCIILCTBY M SKCILNTyaTallWuH ITOA3CMHBIX 00BEKTOB

3HaTh

- OCHOBHbLE ONpedesieHUs: U NOHAMUSL,
- O0CHOBHOe 000pydo8aHue,

- meopemuyeckue NPUHYUNsl PasoeieHus
MUHEPATLO8 NO XUMUYECKUM U (PUUYECKUM
CeOUCBAM,

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
1. Ab6copoyuonnsie memooul.
2. Kommpacmuocmo u opyaue ¢hakmopeol, enusiowjue Ha 3¢ppexmusHocms
Memooos.
3. Obopyoosanue 0151 COpMUPOBKU.
4.  [lpaxmuka npumeneHus: paduoOMempuyecKou COpmuposKu.
5. Oborcue, suowvl oborcuza.
6. OcHogHvle napamempul npoyecca obcu2a.

YMeTh - oyeHusamv 3¢hghexmurnocmo
nepend 6Zm1<u c ucmfjbz(zioeanueM Ilpumepnvie npakmuyeckue 3a0anusA 011 IK3IAMEHA:
pep 206 06 ] 1. Pacuem cenapamopos 015 paduomempudeckux memooos 0002aueHus;
CHEYUATBRBIX MEMOTOG 0DOCAUEHUA, 2. Pacuem obopyoosanus ons obxcuea;
- KOMNOHOBAMb OCHOBHOE U oo
3. Cocmasnenue KOMOUHUPOBAHHOU cXeMbl 0002aujeHUs;
scnomozamenvHoe 060pyodosamue 0ns
CHeyuaIbHblX Memo008 0002aujeHUsl,
Bnaners - npogeccuoHanbHbiM A36IKOM

npeoMemHou 0o1acmu 3HAHUsL,
— MemoouKou usydeHus: usuveckux u
XUMUYECKUX CBOUCME MUHEPATLO8,

Bonpocwt 012 noozomoexku K IK3ameny:

Memoouka pacuema kauecmeeHHO-KOIUYECBEHHBIX CXEM,

Memoouka pacuema 600HO-WIAMOBBIX CXeM,

MeTtoauka pacuera OCHOBHOTO 000PYAOBaHUS TSI CIICIUATBHBIX METOI0B O0OTaI[CHHSI.




CTpyKTypHBIH
AJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHo4HbIE CpeICTBA

KOMIICTCHI N

IICK 6.4 criocoGHOCTBIO pa3padaThiBaTh U Pean30BbIBATh MPOEKTHI IPOU3BOJICTBA MPU NepepaboTKe MUHEPATbHOIO U TEXHOTEHHOTO ChIpbsi HA OCHOBE
COBPEMEHHOW METOAOJIOTUU MPOESKTUPOBAHUS, PACCUUTHIBATH IPOM3BOIUTEILHOCTh U ONIPENENIATh TapaMeTpbl 000pyI0BaHUsI 000TaTUTENbHBIX (adpuK,
(dhopMHpOBATh FreHepaIbHBIN IJIaH U KOMIIOHOBOYHBIE PEIIEHUs] 000raTUTENbHbIX (habpuk

3HaTh —  OCHOBHOE o6opyaogauue; Hepeuenb meopemu4eCKux 60npocoé K IK3ameny.
—  Memoouxy paciema 0CHO8HO20 U 1. Obopyoosanue ons oboxcuea.
8cnomozamenbHo2o 060py008anus OJis Iloozomogxa pyobl k 8bLUENAUUBAHUIO.

2
CneyuanbHbIX Memoooe 0602aueHus u 3. Teopemuueckue 0CHO8bI NpOYECca pacmeopeHusl.
0CObeHHOCMU €20 KOMNOHOBKU, 4.  Pacmeopumenu 015 8vliye1auu8aHusl.
5

Knaccugpuxayus npoyeccoe pacmeopeHusi.
6. Ilpumensemoe obopyoosanue OJisi GbLUENAYUBAHUAL. .

YMeTh —  KOMNOHO8amb OCHOBHOE U Ilpumepnsle npakmuyeckue 3a0anus 01 IK3amena:
scnomozamenvHoe 060pyodosarnue 0ns 1. Pacuem 0b60pyoosarus OJisi GbliyenNayUu8aHus,
CNeyuUaIbHbIX Memooo8 0002aueHusl; 2. Pacuem obopyoosanus 011 OKOMKOBAHUS,
—  8blOUpame u paccuumviéams 3. Pacuem mexnonocuueckozo baianca npooyKmos pacmeopeHus ;
Heobxooumoe obopyoosanue;
Bnaners —  MemoouKol pacuema u pezyiuposKu
o0bopyoosanusi; Bonpocut 0na noozomosku K IK3ameny:
—  Memooamu KOHMPOs NPOYECcos Memoouxa pacuema KauecmeeHHO-KOIULECBEHHbIX CXeM,
paszoenenus MuHepanos no gusuueckum u | Memoouka pacuema 600HO-UNAMOBBIX CXEM,
XUMUYECKUM CEOUCEAM, MeTtoauka pacuera OCHOBHOTO 000PYAOBaHUS IS CIICIIUATBHBIX METO/I0B OOOTAIICHHUS.

IICK 6.5 roTOBHOCTBIO IPUMEHSATH COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOIOIMH, aBTOMATU3UPOBAHHBIE CHCTEMBI IIPOEKTUPOBAHUS 00OTaTUTENBHBIX
ITPOU3BOJICTB

3Hath —  ocHoeéuwvie onpeoenenus u nousmus, | Ilepeuens meopemuueckux 60npocoe K IK3amemny:
p S
—  ocHosHOe 06opydosate; 1. Pecynuposanue npoyecca pacmeopeHus.
—  OCHOBHbIE NPUHYUNDL 2. baxmepuanvnaa unmencughuxayus evluyenaiu8aHusl.
asmomamuzayuu 0602amumenbHoIx 3. Ouucmxa pacmeopog om Mexanuieckux npumecell.
dabpux; 4.  Cnocobvl uzeneyenuss KOMNOHEHMO8 U3 NPOOYKMUBHBIX PACHEOPO8.
5.  Pecenepayus pacmeopumeneii.




CTpyKTypHBIH

JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS O1eHOYHBIE CpENICTBA
KOMIIETCHIINH
6. Mecmo eudpomemannypauyeckux npoyeccos 8 MexHoLO0SULeCKUx cxemax
obocauenus.
7. [Ipakxmuka nepepabomxu Colpbsl Y8emHbIxX, OJ1A20POOHBIX U PEOKO3EMENbHbIX MEMANN08
2UOPOMEMATLIYPULECKUM MEMOOOM
Ymers - oyenusamo d¢hpexmusHocmn
nepepabomKu ¢ UCNoIb308aHUEM
Ilpumepnvle npakmuyeckue 3a0anus 011 IK3amena:
cneyuanbHbvlX Memo0oog 0002aueHus;
1. Pacuem 0b6opyoosarus 05l Gbluerayu8aHus;
—  pabomamy 6 cpeoe .
2. Cocmasumu cxemy pe2eHepayuu pacmeopumens,
CReyuanu3upoOBaHHbIX NPOSPAMM OISl .
3. Pacuem mexnonocuueckozo baianca npooyKmos pacmeopeHus |
ABMOMAMUZUPOBAHHBIX CUCTHEM
VYIPABIeHUsl MexXHOI02UYeCKUMU
npoyeccamu;
Bnangers - Memooamu KOHMpOis NPOYECCo8

CHeyuanbHblX Memoo08 0002aujeHusl,

—  mepmuHonO2U€Cl KYPCA;

—  HABbIKAMU NO UBMEPEHUIO U
npeobpazosanuro ungopmayuu 0o
OCHOBHBIX NAPAMEMPax NPoYeccos
Ppazoenenus MUHepaios no u3uU4ecKuUM u
XUMUYECKUM CEOUCMBAM,

Bonpocwi 0nsa nodzomosku k Ikzameny:

Memoouka pacuema KauecmeenHO-KOIUUECMBEHHbIX CXeM,

Memoouxka paciuema B600HO-ULIAMOBBLX cxem,

Meroauka pacuera OCHOBHOTO 00OPYIOBAHUS JUIs CIIEIUAIbHBIX METOJ0B 00OTaIeHHS.




0) Ilopsimox mMpoBeIeHUsI MPOMEKYTOUHOI aTTeCTAIlUM, MOKA3ATeJN U KPUTEPUH OlleHMBAHUS:

IIpomexyrounass arrectanus 1o auciuiuiiHe «CrenuanbHble W KOMOWHHPOBAHHBIE METOIBI
oOoramieHus» BKJIIOYACT TEOPETUYCCKUE BOIMPOCHI, TO3BOJISIONIME OIICHUTh YPOBEHb YCBOCHUS
00yJaroIMMUCs 3HAHUHN, U TIPAKTUYCCKHUE 33]JaHUsl, BBISBIISIONIUE CTENICHh C(hOPMUPOBAHHOCTH YMEHUH U
BIIAZICHUH, IIPOBOANUTCS B (POpME DK3aMEeHaA.

DK3aMeH N0 JaHHOW NHCIUILIMHE MPOBOJUTCS B YCTHOW (hopMe MO SK3aMEHAIMOHHBIM OWieTam,
KQKJBIHA 13 KOTOPBIX BKIIOYAET 2 TSCOPETHUSCKUX BOIPOCA U OJTHO MPAKTHUYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OoTau4HO» (5 OamwioB) — oOydYalomMHCS AEMOHCTPUPYET BBICOKHI YPOBCHb
c(OpMHPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKOe M TIy0OKoe 3HaHHWE Y4eOHOTo
Marepuaia, CBOOOJHO BBHINOTHACT MPAKTHYECKUE 33aHMs, CBOOOJHO ONEpUpPyeT 3HAHUAMH, YMEHUSIMHU,
NPUMEHSET X B CUTYalUsIX MOBBIILICHHOHN CI0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamia) — oOyd4arolmMHCS IEMOHCTPUPYET CpPENHUH YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIMYCKAarOTCS
HE3HAYNTEIbHBIC OMMOKH, HETOYHOCTH, 3aTPYIHEHUS ITPH aHATUTHIECKUX OIepanusX, IepeHoce 3HaHUH
u YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OLIEHKY «Y/0BJIETBOPUTEIbHO» (3 6amia) — 00ydJaronuiicst AeMOHCTPUPYET IIOPOTOBEIN YPOBEHB
C(OPMHUPOBAHHOCTH KOMIICTCHIIMI: B XOJ€ KOHTPOJBHBIX MEPONPHUITHH JOIyCKAIOTCS OIINOKH,
MMPOABJIACTCA OTCYTCTBUEC OTACJIIBHBLIX 3HaHHI>'I, YMCHI/II\/'I, HaBBIKOB, O6y‘IaIOH_[I/II‘/'IC$I HUCIIBIThIBACT
SHAYUTCIIbHBIC 3aTPYAHCHHA IIPU ONCPUPOBAHUH 3HAHUSAMU U YMCHUSAMU IIPHU UX NEPEHOCC Ha HOBLIC
CHUTYaIHH.

— Ha OLICHKY «HEYI0BJETBOPUTEJILHO» (2 0ajia) — 00yJaronuics JIEeMOHCTPUPYET 3HaHUsI He 0oJiee
20% TeopeTHYeCKOro MaTepuana, JONMyCKaeT CYyIISCTBECHHbIE OIIMOKH, HE MOXET I[10Ka3aTh
MHTEIJUIEKTYalIbHbIe HABBIKM PEIICHHUS TPOCTHIX 33/1a4.

— Ha OIEHKY «HeYJAOBJEeTBOPHTEIbHO» (1 0amn) — oOyJaromuiicss He MOXKET IMOKa3aTh 3HAHWS Ha
YPOBHE BOCIIPOU3BCACHUSA U O6’b$ICHeHI/ISI I/IH(bOpMaHI/II/I, HE MOXET IIOKa3aTb MHTCIIJICKTYaJIbHbIC HABBIKA
pelIeHus NPOCTHIX 3a1ad.



