MMHHCTEPCTBO HAYKHU 1 BBICHIETO OBPA3OBAHNS]
POCCHUMCKOV ®EJIEPALIM

DenepalbHOE rOCY1apCTBEHHOE GIOIKETHOE 06Pa30BATENBHOE YUPEKICHHE
BEICIIIETO 00pa30BaHusI
«MaruuToropckuit rocyapcTBEHHbIH TexHIYecKmit yauBepcuTeT uM. [ 1. Hocosay

/' YTBEPXJAIO
W« Hupexrop UT'IuT
,} : /i C.E. l'aBpuimes

25.02.2020 .

PABOYAS TIPOT'PAMMA JUCHUTLIMHBI (MOYJIST)

CHELHA/IbHBIE H KOMBHHHPOBAHHBIE METO/IbI OBOT ALLIEHHS

Hanpasnenre oaroToBKY (CleNUatbHOCTD)
21.05.04 TOPHOE JEJIO

HamnpasnennocTs (mpoduis/crienpuanmsans) mporpamMMb!
21.05.04 cnenpanusanus N 6 "O6orarmeHue moe3HbiX HCKOIaeMbIx"

ypOBeHL BBICHICTO 06pa3013aH1/I$[ - CIICMHAJIUTET

®opma obydenus
OYHasI

Wucruryt/ pakymsrer  MHCTHTYT rOPHOTO fieNia H TPAHCIIOPTA

Kadenpa [eonoruu, MapKIneiiepckoro femna u 0G0TaIEeH s MOIE3HbIX
HCKOIIaeMBIX
Kypce S
Cemectp 10
MarsuTtoropck

2019 rox



PaGowas mporpamma cocrasnena Ha ocHose ®I'OC BO mo cmenmansrocta 21.05.04
'OPHOE JIEJIO (mpuka3 MuroGprayku Poccrn ot 17.10.2016 . Ne 1298)

Pabouas mporpamma paccmoTpeHa u omoOpeHa Ha 3acemammu Kabeapsl I'eonorum,
MapKIIEHIEPCKOTO JesIa H 000TalleH s [OJIE3HEIX HCKOAeMBIX
21.01.2020, mpoTtoxos Ne 5 %
3aB. kadenpoit — WN.A.T'pumma

Pa6ouas mporpamma omo6pena MeTouueckol komuccueii U uT

25.02.2020 r. mpoTokoi Ne 7
[Ipencenarens ME I'aBpumes

PaGouas mporpamma cocrasiena:

=

3aB. kapenpoit F'MTuOIIY, xauz. TexH. HayK = W.A. T'purms
7
PenenzenT:
BEAYIIUH CIENUATACT TOPHO-0O0TATHTENBHOTO HAMPaBICHHUS -KOKCO-JOMEHHOM
rpynnst HTIITIAO «MMK» , kaHLI. TEXH. HayK - 7/5-'310‘ o i




Jlucr akTyanmsanuu paGodeii mporpaMmel

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa U 0f06pera I peammsauuy B 2020 - 2021
y4ueGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKImeaepcKoro fena 1 060raleH s

ITpoTtokom ot 03 %@ T No'o 1
3aB. xadenpoit ”” W.A. I'pumun

PaGoyas mporpamMma mepecMoTpeHa, oGcyxaeHa 1 ogo6pera mis peanmsanuu B 2021 - 2022
y4eGHOM rofy Ha 3acenaHuy Kabenpsl ['eosoruu, MapKIIeiIepcKoro feia 1 060raeHus

IIporoxomor 20 NoE
3aB. kadenpoit W.A. I'pummun

PaBouas mporpamMma mepecMoTpeHa, 06CyKueHa u ofo6peHa I peammsanuu B 2022 - 2023
y4e6HOM rofy Ha 3acenanuu Kabeapsl ['eosoruu, MapKIIeIepckoro meja 1 06orameHus

ITpotokom o 20, B No-
3aB. xadenpoit N.A. Tputuun

N

PaGouas nporpamMma mepecMoTpeHa, 06CyKaeHa 1 0fo6peHa I peanmsanuy B 2023 - 2024
y4eGHOM rofly Ha 3aceaHuu Kadeape [ 'eonorun, MapKIIeHIepckoro Aeia u 06oramenns

[Iporokomor 200 m N
3aB. xadempoit W.A. I'pumnn

PaGouast nporpamma nepecMoTpeHa, 06cyxaeHa u ofno6pera LI peammsamuu B 2024 - 2025
y4eGHOM rofy Ha 3acefaHuy Kadenpsl [ 'eonorny, MapKIIeHaepekoro feia i 060raleH s

ITpoTokomor ___ 2050 r Now . o
3aB. xadempoit W.A. I'pumun

PaGouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pera LI peanusauuy B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuu Kadeapsl [eonoruu, MapKIIeHnepeKoro feia i 060rameH s

IIporokomor 20 B Ne- .
3aB. kadenpoit N.A. I'pumun




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LensMu ocBoeHUs [JUCHUIUIMHBI «CrieldanbHble W KOMOWHHUPOBAHHbLIE METOZbI
oOoraiijeHus» SIBSIOTCS: TIOJyYeHHe CTy/IeHTaMU 3HaHWK B 00/1aCTH cemapaijd I0JIe3HBIX
HCKOIIaeMbIX C HCII0/b30BaHWEM TIPOLIeCCOB THPOMeTa/TyPrui ¥ Ha OCHOBAaHWU (hH3UUeCKUX
1 PU3NKO-XUMHUUYECKUX CBOMCTB MUHEPAsIOB.

2 MecTo AUCIMILIMHBI (MOAY/IsA) B CTPYKTYype 00pa3oBaTe/IbHOM NMPOrpaMmabIl

HMuctumivHa CrieranbHble W KOMOWHMPOBAaHHBbIE METO/bI O0OOTaIleHHs] BXOAWT B
BapUaTHUBHYIO UacTb yueOHOrO IjiaHa 0Opa3oBaTe/IbHOM TIPOTrPaMMBI.

I w3ydyeHUss  AMCLUIUIMHBI ~ HeOOXOAWMBbI  3HaHWS  (YMeHUs, BJa/IeHUs),
copMHpoBaHHbIEe B Pe3y/IbTaTe M3y4YeHUs JUCIIATINH/ TTPaKTHK:

@u3rUeCKUe METObl U3YUeHUs TI0Ie3HbIX UCKOTaeMbIX

du3nueckKas XUMUsI

XuMus

®du3rKa

I'eoniorus

3HaHMs (yMeHUsi, BlaJieHus1), TIOyYeHHble TIPY U3yUeHWM JaHHOUW AWCIUIUIMHBI OyayT
HE0OXOAUMBI [I7Ist U3yUeHUsT TUCLIUTIIMH/TIPAKTUK:

[Tpou3BoAcTBeHHasi - TMIpakKTUKa [0 TIOAYUYeHUIO TIePBUUHBLIX TMPOo(deCcCHOHATbHBIX
yMeHUl U HaBbIKOB

TexHomnorusi oborairieHust T0J1e3HbIX UCKOTIaeMbIX

KOHTpO/Ib TEXHOJIOTMUYECKUX TTPOL[ECCOB 00O0TaIleHust

[TogroroBka K czjaue U cZiaya rocy1apCTBEHHOIO 3K3aMeHa

[ToaroToBKa K 3allUTe W 3alljUTa BBIMTYCKHOW KBaMM(UKAI[MOHHOW pabOThI

[Ipou3BoaCTBeHHAs - TIpeAAUIIIIOMHAs TIPAKTUKa

Vccnenoranue pyzs Ha 000raTHMOCTD

AHanus ¥ OLleHKa pe3y/bTaToB

HayuHo-uccnenoBaresnbckas paboTa

[TepepaboTKa 1 UCMOMB30BaHUe TIPOAYKTOB OOOTrallleHust

3 KomnereHniuu odyuvarmerocs, ¢oopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AMCLMIUIAHBI (MOAY/IA) U IJIAaHUpPYyeMble pe3y/bTaThl 00yYeHus

B pe3synbraTe ocBoeHusi JUCLUTIIMHBI (Moayns) «CrieljiasbHble 1 KOMOMHUPOBaHHbIE
MeTo/bl oboralijeHHs» 00yyaroIuiics Jo/bKeH 00/1a/jaTh CeyOIMMH KOMITEeTeHIUAMHU:

CTpyKTYpHBII [Tnanupyemble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMIETEeHLUU

[TK-4 TOTOBHOCTBIO OCYILIECTBJISATH TEXHUUECKOe PYKOBO/JCTBO TOPHBIMHU U B3PBIBHBIMU
paboTamu MpH KCIUTyaTal[AOHHOU pa3Be/iKe, 00bIUe TBepPAbIX MOJIe3HBIX NCKOTIAEMBIX,
CTPOUTEJILCTBE U FKCIUIyaTal[|iM M0/13eMHBIX 00beKTOB, HETIOCPeICTBEHHO YTIPaBJIsTh
TIpOIiecCaMy Ha TIPOM3BO/ICTBEHHBIX 00bEKTaX, B TOM UHC/Ie B YCIOBUSX UPe3BbIUaliHbIX
CUTYaLUM

3HaTh [ OCHOBHBIE OMpe/ie/ieHus U TOHSTHUS KypCa;

[ mpUHLIUITEI PabOTHI OCHOBHOT'O ¥ BCIIOMOTaTeIbHOTO 0060y 10BaHUS 115t
pasiesieHus MUHepasoB Mo GU3NYeCKUM U XUMUUeCKUM TPU3HaKaM;

[ TeopeTHueCKre TIPUHLIMITBI pa3/ie/ieHrs MUHEePasioB 10 (U3NYeCKUM
CBOMCTBaM, TeOPUI0 PACTBOPEHHsI MUHEpaJioB,;




YMeThb [ MpUMEeHATH TIO/TyUeHHbIe 3HAaHHSI B TPOGeCCUOHATBLHON /1eATe/IbHOCTH;
HCII0/Ib30BaTh X HA MEX/JUCLIMTUTAHADHOM yYPOBHE;

[ KOpPEKTHO BbIpaXaTh U apT'yMEHTUPOBAHHO 0OOCHOBBIBATH TIOIOXKEHHST
rpeIMeTHOM 00/1aCTH 3HAHMS;

[ olleHMBATh TEXHOTEHHYIO Harpy3Ky OT IMPUMEHEHHs CIieIaIbHbIX
MeTO/IOB 00OTaIlleHus;

Bnagets [ OCHOBHBIMU METOZaMH pellleHust 3a/lay B 00/1aCTH Criel{ia/ibHbIX MEeTO/[0B
oborarteHus 1oJie3HbIX NCKOTIaeMbIX;

[ mpodeccroHaNbHBIM $13bIKOM TIPeIMETHOM 00/1aCTH 3HAHUS;

[ MeToZ:aMu KOHTPOJISI TIPOLIECCOB IepepaboTKN MUHEPAIbHOTO 1
TeXHOT€HHOTO ChIPbSI.

ITK-5 roTOBHOCTBIO ZIeMOHCTPUPOBATH HAaBBIKM Pa3paboTKH MJIaHOB MepOTIPUSTHH 110
CHIDKEHHIO TeXHOTeHHOW Harpy3Ky MPOU3BO/CTBA HA OKPY>KalOIIyI0 CPeZy MpH
9KCTITyaTallMOHHOM pa3Be/ike, 10ObIUe 1 TiepepaboTKe TBep/bIX MOJe3HbIX CKOMaeMbIX, a
TAaK’Ke IPU CTPOUTE/TbCTBE U SKCIUTyaTal[iy TI0/I3eMHBIX 00bEKTOB

3HaThb [ OCHOBHBIE OrpejiesieHust U MOHATHS;
[ ocHOBHOe 0060pY/OBaHMUE;
[ paboTa u perynupoBka 060py/10BaHuS;

YmeTb [ BBIOMpaTh U PaCCUMTHIBATh HEOOXOAMMOE 000pYyI0BaHHE;

[ MPUMeEHSITh TI0/TyueHHbIe 3HAHUS B TPOQeCCUOHATBHOM JeATeTbHOCTY;
HCTIO0/Tb30BaTh UX HA MEX/UCIIUTI/TMHADHOM YPOBHE;

[ mprobpeTaTh 3HaHUS B 00J/IaCTH CrielUaIbHBIX METOZOB 00O0Tall[eHNS;
KOPPEKTHO BbIPa’kaTh U apIryMEHTUPOBAHO 0OOCHOBBIBATH TIO/IOXKEHHS
rpeIMeTHOM 00/1aCTH 3HAHUSI.

Brnazetsb [ HaBBIKAMH U METOAUKAMHK 0000IIIeHNs pe3y/IbTaTOB PelleHus,
9KCIIepUMEeHTaTbHOM JlesiTe/TbHOCTH;

[ criocobaMy oLleHUBaHUS 3HAUMMOCTHU U TIPAKTHUECKOU TIPUTOHOCTH
T0JIyYeHHBIX Pe3y/IbTaTOB;

[ mpodeccroHaNbHBIM SI3bIKOM TIPeIMETHOM 00/1aCTH 3HAHUS;
criocobamMu COBEpPIIIEHCTBOBAHUS MPO(eCCHOHANTbHBIX 3HAHUN U YMEeHUIH
MyTeM HCI0/Ib30BaHUsI BO3MOXXHOCTEN UH(POPMALIMOHHOM Cpe/ibl.

ITK-12 roTOBHOCTBIO OTIepaTUBHO YCTPaHATh HAapYIIeHUs MPOWU3BOCTBEHHBIX MPOI[ECCOB, BECTH
TIepPBUYHBIN yUeT BBITIOHSIEMbIX Pab0T, aHa/IM3UPOBaTh OMepPaTUBHbBIE U TEKYIIHe MoKa3aTe
TIPOM3BO/ICTBA, 000CHOBBIBATH MPE/IJIOXKEHHS TI0 COBEPILIEHCTBOBAHHUIO OPraHU3alix
TIPOM3BO/ICTBA

3HaTh [ OCHOBHBIE OTpe/ie/IeHHsT ¥ TTOHSATHS;

[ ocHOBHOe 000pY/OBaHME;

[ paboTa u perynmmpoBka 060py/10BaHus;

TeopeTUUYeCKUe TIPUHIUIBI Pa3/ie/IeHUst MUHEPAIOB 10 (GHU3UUYeCKUM U
XUMHUECKUM CBOWCTBAM;

YMeThb [ BBIOMpaTh M PaCcCUMTHIBaTh HEOOXOAMMOe 000pyI0BaHHE;
OlLIeHUBAThb 3((EKTUBHOCTH epepaboTKU C UCTIO/Ib30BaHUEM CITeIaIbHbBIX
MeTO/I0B 00OTall[eHHs] MUHEPa/IbHOTO ChIPbS;

Bnazets [ mpodeccroHaNMBHBIM SI3bIKOM TIPeIMeTHOM 00/1aCTH 3HAHMUS;
[ MeTOIMKOM pacueTa U peryJMpoBKU 000py/10BaHusI;
MeTO/[JaMUi KOHTPOJIS IPOL[ECCOB CTeLMaTbHbIX MeTO/I0B 000TallleH s

[TK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHBIX MHHOBALIMOHHBIX PeLeHui 110
SKCIUTyaTaljJMOHHOU pa3Be/ike, f00ObIue, IepepabOTKe TBEP/bIX M0/Ie3HBIX UCKOMAaeMBbIX,
CTPOUTENbCTBY M FKCTUTyaTaLMH M0/[3¢MHBIX 00BEKTOB




3HaThb

[ OCHOBHBIE OTpe/ie/IeHUs U TTIOHSITHS;

[ ocHOBHOe 000pY/OBaHME;

- TeOpeTUYeCcKHe TIPUHITUIIBI Pa3/ie/IeH|s] MUHEPAsIoB TI0 XUMUYeCKUM U
(bu3MyecKUM CBOMCTBaM;

YmeTb [ orjeHMBaTh 3P PEKTUBHOCTD NepPepabOTKU C MCII0/Ib30BaHUEM
CrieLiMaibHbIX MeTO/I0B 00OoTalleHusl;
[ KOMITOHOBaTh OCHOBHOE U BCIIOMOTaTeIbHOe 000pyI0BaHUe /ISt
CrieLiMaibHbIX MEeTO/I0B 00OoTalleHusl;

Bnagets [ mpoeccroHaNbHBIM $13bIKOM TIPeJMETHOM 00/1aCTH 3HAHUS;

0 MeToAuKOM u3yueHUs: GU3NYeCKUX U XUMUUECKHUX CBOWMCTB MUHEPAsIOB;

[TCK-6.4 criocobHOCThIO pa3pabaThiBaTh M Peasri30BbIBaTh TIPOEKThI IPOU3BO/ICTBA TIPH
repepabOTKe MUHEPA/IbHOT'O U TEXHOT€HHOT'O ChIPhsi HA OCHOBE COBPEMEHHOM MEeTOZI0/I0TUH
TIPOEKTUPOBAHUS, PACCUUTHIBATH TIPOMU3BOIUTEILHOCTE U OTIPE/IE/ISTh TTapaMeTPhbl
obopyoBaHust oboratuTebHBIX (habpHK, hOPMHUPOBAThH TeHepabHBIN M7IaH U KOMITIOHOBOYHBIE
pellieHus1 000raTUTe/NbHBIX (habpHK

3HaTL

[ ocHOBHOe 000pY/OBaHME;
[ MeTOAMKY pacueTa OCHOBHOTO U BCIIOMOTaTe/TbHOTO 000PYZOBaHUS ISt
CreLaIbHBIX METOZOB 00O0TallleH s U 0COOEHHOCTH ero KOMITIOHOBKH;

YMmeTb

[ KOMIIOHOBaTb OCHOBHOE M BCIIOMOTaTe/IkHOe 000pyj0BaHMe AJist
CMeLMaIbHBIX METOZIOB 00O0TallleHusT;
[ BBIOMpaTh U PaCCUMTHIBaTh HEOOXOAMMOE 000pyI0BaHHE;

Bnagets

[ METOAMKOM pacyeTa U peryJTUpOBKU 000PYAOBaHKS;
[ MeTozlaMM KOHTPOJIS1 IPOLIeCCOB pas/ie/ieHrs MUHepasIoB 110 (pU3NUecKum
Y XMMWUYEeCKHMM CBOMCTBaM;

[1CK-6.5 roTOBHOCTBIO TPUMEHSITH COBpEMEHHbIE MH(POPMALIMOHHbIE TeXHOIOTUH,
aBTOMAaTH3MPOBaHHbIE CUCTEMbI POEKTUPOBAHUsSI 000TaTUTeNbHBIX TPOU3BO/CTB

3HaTb

[ oCHOBHBIE OTIpe/ie/ieHNs ¥ TIOHSITHST;
[ ocHOBHOe 060py/I0BaHUE;
[ OCHOBHBIE TIPUHIIUITBI ABTOMATH3aLMH 000raTUTe/TbHBIX (adpuK;

YMmeTb

[ onjenuBaTh 3¢pheKTUBHOCTE TIepepabOTKH C UCII0/Tb30BaHHEM
CrieLjaabHBIX MeTOZI0B 0OoralleHus;

[ paboTaThb B cpejie Crieriani3vpOBaHHBIX MTPOTPAMM [|Jist
aBTOMAaTH3UPOBaHHbBIX CUCTEM YTIPABJIEHHs] TEXHOJIOTMYeCKUMU
npolieccamy;

Bnagets

[ MeTo/1laMH KOHTPOJISI TIPOLIECCOB CIeIMaIbHBIX METOZI0B 00oralieHus;

[ TepMHHOJIOTHEN KypCa;

[ HaBBIKAMHM 10 U3MEPEHHUI0 U TTpeodpa3oBaHUi0 nH(opmarmu 06
OCHOBHBIX TlapaMeTpax TPOIeCCOB pa3zie/ieHusi MUHEPAJIOB M0 (GU3NUECKUM
Y XUMHUUeCKHUM CBOWCTBAM;




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO011ast TPy/10EMKOCTb AUCLIMTUIMHBI COCTaB/sieT 4 3aueTHbIX efuHUL] 144 akajl. 4acoB, B TOM
yucse:
— KOHTaKTHasi pabora — 59,7 akaji. yacos:
— ayJudTOopHas — 56 akaj. 4acos;

— BHeay/JuTOpHas — 3,7 akajj. 4acoB

— caMmocTosiTesTbHas paboTa — 48,6 akasi. yacos;
— MOJTrOTOBKA K 3K3ameHy — 35,7 akaj. yaca

dopma arrecTanuu - 3K3aMeH

AypuTopHas g«
o | xowraxrhas pagora E z dopMa TeKyIIero
=
Paspen/ Tema § (B axap. uacax) E:: e Bua . KOHTPOTIA Kopg,
S S © | caMoCTOsITeNbHOM | yCIieBaeMOCTH U
IUCLIUTITAHBI 5 [~ . | xomneTenmK
0 g 5 paboTsl MIPOME>KYTOYHOM
nab. | mpakT. | 58 aTTecTa
Jlex. 5 = LA
3aH. 3aH. | O ~
1. CrieLjuasibHble  MeTOZbI
oborareHus
10
TToaroroBka kK
nabopaTopHo- [K-4, TIK-5,
TIPaKTHUeCKOMY N
Tekyrmuii IK-12, TIK-
L1 Oboramjere o 3 5/411 5 SAFATHO, KOHTPOJIb 19, IICK-6.4,
TpeHuro u Qopme. CaMOCTOSITETbHOE CIIeBAEMOCTI
n3yueHre yueOHOM y TICK-6.5
Y Hay4YHOU
JIUTEpaTypbl
ITK-4, TIK-5,
1.2 OG6oramienve Mo P(éalflg;;zm!e{ggigeﬁ Terynpid Mi-12, K-
) n 3 5 y yHen KOHTPOJTb 19, TICK-6.4,
YTIPYTOCTH. Y Hay4YHOU criesaemocTH | [ICK
JIATepaTyphbl y CK-6.5
MK-4, TIK-5,
13 Oborawemse  ma oy yoegnog| T [TTC12, TIC
: n 2 5 |"Y yHes KOHTPOJTb 19, TICK-6.4,
JKUPOBBIX NTOBEPXHOCTSIX. Y Hay4YHOH CIEBAEMOCTH CK6
JINTepaTyphl y TICK-6.5
1.4 N3bupaTenbHoe 3 4/41 5 IToproroBka K Texyumii [1K-4, TIK-5,
npobeHue, W3MebueHUe nabopaTopHo- KOHTPOJTb MK-12, TIK-
Y JIeKpUTIUTALIUS MPaKTHUECKOMY YCIeBaeMOCTH |19, T[CK-6.4,
3aHSTHIO, [ICK-6.5
CaMOCTOSITe/IbHOe
n3yueHre yueOHOM
Y HayuyHOMU
JIUTepaTypbl




TlogroroBka K

nabopaTopHo- IK-4, TIK-5,
TIPaKTUYeCKOMY .
Tekyuii MK-12, TIK-
1.5 Paguomerpuueckue 3 5/au 8 3aHSTUIO, KOHTDO/Tb 19, TICK-6.4,
MeTo/bl 0bOoTaleHust CaMOCTOSITe/TbHOE
u3yueHue yueOHoOU yenesaemocTitIICK-6.5
Y HayuyHOU
JIUTepaTyphbl
Wroro no pa3geny 14 |14/121 28
2. I'mppomerannypruyeckue
TIPOLIeCChI
TlogroroBka K
nabopaTopHo- [1K-4, TIK-5,
TIPAaKTUYEeCKOMY . MK-12. TIK-
2.1 TlogrotoBka py[bl, 3aHSATUIO, Texyuuuit ’
5 4 7 KOHTPOJIb 19, TICK-6.4,
06XKUr CaMOCTOSITeJIbHOe
r3yueHue yueOHOM yenepaemocTitIICK-6.5
U HayyHOMU
JIUTEpaTyphbl
TlogroroBka K
n1abopaTopHO- ITK-4, TIK-5,
TIPaKTUYEeCKOMY . MK-12. TIK-
2.2 TlepeBof, KOMIIOHEHTOB 3aHATHIO, Texymui ’
10 4 5 7 KOHTPOJIb 19, TICK-6.4,
B pacTBOp CaMOCTOSITeJIbHOe
n3yueHue yueOHOM yenepaemocTitIICK-6.5
U HayuyHOU
JIUTEpaTyphbl
TlogroroBka K
71abopaToOpHO- ITK-4, TIK-5,
2.3 H3BneyeHne Hpa;ﬁl?;c}zmwy Teky1uii IK-12, TIK-
KOMITOHEHTOB, OYMCTKa 5 5 6,6 CaMOCTOHTen;HOE KOHTPOJIb 19, TICK-6.4,
pacTBOpOB R ycrieBaeMoCcT!  |TICK-6.5
U HayyHOMU
JIUTEpaTyphbl
Wroro no pa3geny 14 14 20,6
Wroro 3a cemectp 28 |28/121 48,6 9K3aMeH
Wroro mo AuCLUAILIMHE 28 |28/121 48,6 9K3aMeH




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

[Tepesaua HEOOXOJUMBIX TEOPETHUECKHUX 3HAHWW W (OPMHUPOBAHHE OCHOBHBIX
npeAcTaBieHnii mo Kypcy «CrieljiasibHble WM KOMOWHUDOBAHHbIE MeETOZBI OOOTalljeHus»
MPOMCXOJUT C UCTIO/b30BaHHEM MYJ/IbTUMEeIUNHOr0 000py/10BaHUS.

JleKuyu TIPOXOZAT B TpagUI[MOHHOW (opme, B dopMe neKIMU-UHPOPMALIUH, JeKI[UN-
KOH(epeHIUH, JTeKIUH-KOHCY/IbTallMd W MpoO/IeMHBIX JIeKI[Ui. TeopeTHuyeckuid MaTepual,
U3/IOKEeHHbIM W OOBSCHEHHBIM  CTyJeHTaM Ha  JIeK[MU-UH(POPMALIMH,  TTOJJIEXKUT
CaMOCTOSITEJIbHOMY ~ OCMBICJIEHUIO M 3arnoMuHaHuio. COBOKYIHOCTb  [IOK/JI3ZloB 1O
TipeJiBapyUTe/IbHO TIOATOTOB/IEHHOW TIpobjieMaTHKe, CZie/laHHbIX Ha JeKI[UA-KOH(epeHLny,
obecrieunBaeT BCECTODOHHEE OCBellleHHWe TMpo0eMbl 3a CUeT JOTOJIHEeHUST W yTOUHEeHHs
rperofiaBaTesieM, a TakXXe TOJBeZileHWeM MUTOrOoB B KOHLe JeKUUd C (opMyarpoBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTHMUeCKWi Marepuan Ha TIPOOJEMHBIX JIEKIUSIX — SIBJISIETCS
pe3y/IbTaTOM yCBOEHHs TOJIyueHHONW WH(OPMAalLMK TIOCPeJCTBOM TIOCTAHOBKU TPOOIEeMHOTO
BOIpOCA W TOWCKa MyTed ero peleHus. Ha JeKIUSX—KOHCY/bTal[UsIX U3/I0)KeHHe HOBOTO
MaTepuasa COMPOBOXK/JAaeTCs MOCTAHOBKOM BOMPOCOB M [JUCKYCCHel B TIOUCKAX OTBETOB HA 3TU
BOIPOCHI.

[Tpu ripoBeieHN 1abOPATOPHBIX 3aHSATHM UCIIO/IB3YIOTCS paboTa B KOMaH/e.

CamocTosiTesibHasi paboTa CTUMY/JIUPYeT CTYZEeHTOB B TMpoliecce MOATOTOBKU OTUYETOB
1o labopaTopHBIM paboTam, TP MO/TOTOBKe K UTOTOBOM aTTeCTallWH.

6 YueOHO-MeTO/[UUeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHON PadoThl 00yUarouXCs
IIpencraBneHo B npuioxeHuu 1.

7 OneHo4YHbIe CPeACTBa /1A NIPOBeieHUs] IPOMEXYTOYHOM aTTecTaluu
IIpesncraBiieHbl B IIPUIOKEHUU 2.

8 YueOHo-meToguueckoe U HH(poOpManHMOHHOe ofecreyeHHe JUCLIMILIHHBI

a) OcHoBHas 1uTeparypa:

1. BactoukoB, FO.®. BuoTtexHoorus ropHbix padbot : yuebHuk / HO.dD. BacioukoB. —
MockBa : T'opHas kuwra, 2011. — 351 c. — ISBN 978-5-98672-269-6. — TekcT
9JIEKTPOHHbIM // JlaHb : 31eKTPOHHO-OMOMMoTeuHas cuctema. — URL:  https:/
e.lanbook.com/book/66463 . — Pexxum focTymna: /s aBTOpU3. T0/Ib30BaTeleu.

2. Camoiiuk B. T.. CnenuanbHble ¥ KOMOWHHUDOBaHHbIE MeETO/bI OOOTaIeHus
T0JIe3HBIX HCKOTaeMbix: yueOHoe mocobue. 2015. . [OnekTpoHHbIN pecypc]. . — Pexxum
Jocryna:

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html

3. ®egoros, K.B. [TpoekTrpoBaHre oboratutenbHbIX (abpuk [SneKTpoHHBIN pecypc] :
yuebnvk / K.B. ®enortoB, H.W. Hukonbckas. — OneKTpoH. faH. — Mocksa : ['opHasi KHUTa,
2014. — 536 c. — Pexkum moctvma: https://e.lanbook.com/book/72717 . — Pexxum nocTvma:

0) Jlono/THUTe/TbHASA JIMTEpPaTypa:

1. CripaBoyHUMK 110 oboraieHuro pya. 2-e usganue, 1.2, (mox pen. borganosa O.C.).
M.: Hezpa, 1983

2. Tlombkwun C.U., ApamoB 3.B., ITlanmn B.B. TexHonorus OakTepraabHOTO
BbILL[e/laYMBa-HUSA LIBETHBIX U peJKUX MeTa/ioB. - M.: Henpa, 1983.-192 c.

3. Abpamos, A.A. TexHonorus nepepaboTKu U oboraiieHusi pyZ [IBeTHbIX MeTa/ioB. B
2 kH. T.3. PyponogroroBka u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyzabl [S1eKTpOHHbIN
pecypc] : yue6HOe mocobue / A.A. AbpamoB. — DneKTpoH. JaH. — Mocksa : ['opHasi KHUra,
2005. — 575 c. — Pexxum poctyna: https://e.lanbook.com/book/3267 . — Pexxum pgocrtyma:
JL7IsT aBTOPM3. T0JTb30BaTeiel.

4. Bonpaman I''M., 3emvkman A.H. Teopus ruipoMeTaniyprudeckux nporeccoB


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

[DnexkTpoHHblli pecypc] / H.®. IlanTteneeBa, A.M. [IymMOB. — DJeKTpOH. JaH. — M. :
Nurepmer Muxunupunr, 2003. — Pexxum foctyra:
http://e.lanbook.com/book /

5. Iepuonnueckue wuzfanus: «OboraiieHue pyz», pedepaTUBHbIN >KypHan «I'opHOe
neno», «"OpHBIi KypHaI», «'OpHBIH KypHa/. VI3BeCTHs BLICIINX YUeOHBIX 3aBeJeHui”.

B) MeToguueckue yKa3aHHA:

U.A. T'pumimH MeToinvecKre yKas3aHWsl [JIs1 BBITIOJIHEHHs] 1abopaTOpHBIX paboT 1o
Kypcy «MarHuTHble, 37eKTpUueckue W cCrieluajibHble MeTo/bl oboraiieHusi», uzg-so MI'TY
uM. I''I. HocoBa, 2016 r.

r) IlporpammHoe obecieueHue u VIHTepHeT-pecypchl:

https://e.lanbook.com/book/66463 . Bactoukos, }O.®. bruorexHonorusi ropHeIx pabor :
yuebnuk / FO.®. BactoukoB. — Mockea : ['opHast knura, 2011. — 351 c. — ISBN 978-5-
98672-269-6. — TekcT : 3nmeKTpOoHHBIN // JlaHb : 371eKTpPOHHO-0MbmroTeuHasi cuctema. — URL:
https://e.lanbook.com/book/66463 . — Pexxum JocTyria: AJisi aBTOPU3. T10JIb30BaTesei.

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html Camoiiuk B. I'.. CreruasibHble ¥ KOMOWHHMpPOBaHHBIE MeETOZBI OOOTaIleHus

TIOJIe3HBIX HCKOTaeMbIX: yueOHoe mocobue. 2015. . [DnekTpoHHBIH pecypc]. . — Pexxum
JlocTymna: http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html

https://e.lanbook.com/book/72717 ®enotoB, K.B. IIpoekTrpoBaHHe 00OraTHUTETbHBIX

babpuk [OnekTpoHHbIH pecypc] : yuebHuk / K.B. ®enoros, H.. HukosbcKasi. — OIE€KTPOH.
JaH. — MockBa : TopHasi knura, 2014. — 536 c. — Pexum joctryna: https:/
e.lanbook.com/book/72717 . — Pexxum pocTyna: Jjisi aBTOPU3. M0/Ib30BaTesen.

https://e.lanbook.com/book/3267 A6pamoB, A.A. TexHonorus mepepaboOTKu U
oboraienust pyJ, nBeTHbIX MeTa/ioB. B 2 kH. T.3. Pymonoaroroeka u Cu, Cu-Py, Cu-Fe, Mo,
Cu-Mo,Cu-Zn pygel [DnekTpoHHbIN pecypc] : yuebHoe mocobue / A.A. AbGpamoB. —
OnekTpoH. AaH. — MockBa : ['opHasi kHura, 2005. — 575 c¢. — Pexxum goctyna: https:/
e.lanbook.com/book/3267 . — PexxuM A0OCTyIIa: [/i1 aBTOPU3. T10/Ib30BaTeeH.

http://e.lanbook.com/book / Boapavan I''M., 3emukman A.H. Teopus
TUIPOMeTasyTyprudeckux MpoLieccoB

[DnexTponHsIii pecypc] / H.®. [TanTeneeBa, A.M. [IlymM0oB. — D/eKTpOH. JaH. — M. :
NuTtepmer Muxunupunr, 2003. — Pexxum foctyna: http://e.lanbook.com/book /

IlporpammMHoe o0ecrieueHne

HaumenoBanwue 110 Ne norosopa CpoK [1eliCTBUSI JTUL[EH3UU
MS Windows 7
Professional (ast [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional
77ip cBo001HO pacripocTpansiemoe 10 beccpouHo
CeTeBoii pecypc
www.rst.gov.ru (Caiir ~ |cBo6ogHO pacripoctpansiemoe 10 beccpouHo
POCCTAH/JIAPT)

IIpodeccuoHanbHbIe 0a3bl JAHHBIX U HHGOPMAMOHHbIE CTIPABOYHbIE CHCTEMbI
| Ha3BaHue Kypca | CchblIKa
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OnekTpoHHast 0a3a TMEePUOANYECKUX W3/IaHUH
FEast View Information Services, 0OOO
IMouckoBass cucrema Akazemuss Google
(Google Scholar)

depepanbHOE TOCY/AapPCTBEHHOe OFO/KETHOE
yupexjeHue «®DefepanbHbIT unctutyT|URL: http:/www1.fips.ru/
TIDOMBIIIEHHOW COOCTBEHHOCTH»

Poccuiickasi T'ocyzapctBeHHasi 6ubnuoTeka.
Karanoru

OneKTpOHHbIe pecypcl GrbmoTekn MI'TY http://magtu.ru:8085/marcweb2/Default.asp
M. I'.1. HocoBa

9 MarepualbHO-TEXHHUECKoe o0ecrneueHne JUCIMILIHHBI (MOAY/IA)

https://dlib.eastview.com/

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

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

MarepuanbHO-TeXHUUYEeCKoe obecrieueHue AUCIUTUTAHBI BK/IOUYAeT:

MynbTrMeiviiHbIe Cpe/iCTBa XpaHeHusl, Tiepe/iaui U MpefcTaBieHus1 HHGopMaLin

[TepcoHanbHble KomrbloTepbl c maketoMm MS Office, Beixomom B VHTepHET W C
JOCTYTIOM B 3JIEKTPOHHYIO MH(POPMAIMIOHHO-00pa30BaTe/ibHyI0 CpeJly YHUBEePCUTeTa

Opobunku, MenbHULIL. YCTAaHOBKU [Jjsi COpPOLMM M IleMeHTallud, yCTaHOBKa Jisi
oboratteHust o TPeHHI0


http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
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https://scholar.google.ru/
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[Ipunoxenue 1

6 YueOHO-MeTOAiUeCcKOe ofecrieueHre CaMOCTOATe/IbHON PadoThl 00yUarouXcst

Mo gucyurnHe «CrieljuasbHble 1 KOMOMHHUPOBAaHHbIE METO/IbI 000TaIL|eHusI» MPeAyCMOTpeHa
BHeay/JJUTOPHasi CaMOCTosITe/bHasi paboTta 00yJarommuxcs.

BHeayuTopHasi caMoCTosiTe/ibHast paboTa 00yYaroIuXcsi OCYIIeCTB/ISIeTCS B BUJIe U3YUeHHUsT
JITEepaTypbI 10 COOTBETCTBYIOIEMY pa3ziesty C IpopaboTKo MaTepHana; oopMIIeHHs] OTYeTOB
110 7abopaTopHBIM paboTam.

IlepeueHb 1a00paTOPHBIX PadOT:

1. W3yueHue pa3geneHust pa3/IMyHbIX MaTEPUAJIOB 110 TPEHHIO;
V3yueHue pa3zeneHust pa3/IMuHbIX MUHEPAJIOB T10 YIIPYTOCTH;
V3yueHue ripoljecca BbIll[e/ladlBaHUsI TEXHOT€HHOT'O ChIPhS;
W3yueHue riporjecca LieMeHTaLy Me/Id Ha >Kelle3HOM CKparie;
W3yueHue 1ipoliecca copOiyy Ha HOHOOOMEHHBIX CMOJIAX;
M3yuenue riporjecca 00kura N3BeCTHSIKa;

SEICLIF I R

Bomnpocsl 151 IpoBeieHNs TeKy1Lero KOHTPOJIA.
Tema 1.1. OGoraiieHue Mo TpeHuro U hopme

1. TeopeTrnyeckue OCHOBBI MeTO/a.

2 Ob6opyoBaHue Aiyist oboralteHus 1o TPeHUIo U hopme.
3. dakTophl, BAUsIONMe Ha 3¢ (heKTHUBHOCTL METOZA.

4 ITpakTHKa oborarreHus 1o popmMe ¥ TPeHHIO.

Tema 1.2. ObGoraiiieHye 10 yIIpyrocTu
1. TeopeTnyeckre OCHOBBI METOZA.

2. Ob6opyoBaHue AiJisi 00OTall[eHyst TI0 YTIIPYTOCTH.
3 dakTopsbl, BAUsIOLMe Ha 3P)EeKTHUBHOCTL MeTo/a.
4, [TpakTrKa oboraiieHus 1o yIpyrocTH.

Tema 1.3. O0oraiieHre Ha )KUPOBBIX TTIOBEPXHOCTSIX
1. TeopeTnyeckre OCHOBBI METOZA.

2. Ob6opyoBaHue /iyist oOoraleHyst Ha )KUPOBBIX TIOBEPXHOCTSIX.
3 dakTophl, BAUsIONMe Ha 3¢ (heKTUBHOCTL METOZA.
4, ITpakTHKa oborarreHHs aiMa30Co/epsKaIliero ChIpbsl.

Tema 1.4. V36uparensHOe Apob/ieHHe, U3Me/IbueHre U JeKPUITATALUS

1. TeopeTrnueckue OCHOBBI MeTO/a.

2 Ob6opyoBaHue fijist u30upaTebHOTO ApObeHUs U U3Me TbUeHHUs.
3. JleKpUIuTaliysi, Crioco0bl OCyIIeCTB/IEHUS.

4 ITpakTrKa oboraiieHus C UCTI0/Ib30BaHUeM JJaHHBIX METO/IOB.

Tema 1.5. PaguoMeTpuueckrie MeTo/ bl 000TaIl[eHust

1 CopTupoBKa, BU/bl CODTUPOBKH.

2 OMUCCUOHHBIE METO/IBI.

3 A6COpOI[MOHHBIE METO/IBI.

4. KonTpacTHoCTh U Aipyrye (hakTophbl, BavstoLMe Ha 3)PeKTUBHOCTb METO/0B.
5. O6opyaoBaHue fijisi COPTUPOBKH.

6. [IpakTrKa MpUMeHeHUs] PaIMOMeTPUUYeCKON COPTHPOBKHU.

Tema 2.1. [TogroToBKa pyAbl, 06KUr
1. OO6>xur, BUJIBI 00KHUTa.
2. OcHOBHBIe TTapaMeTphI mporiecca 06yKura.



3. Ob6opyzoBanue [j1st 00>Kura.
4. [MToaroToBKa py/ibl K BbIIIeTAYMBAHUIO.

Tema 2.2. TTepeBo/i KOMIIOHEHTOB B paCTBOP

1. TeopeTrueckre OCHOBBI IPOL[eCCa PACTBOPEHUS.
2. PactBopuTenu A5 BbIlje/1auMBaHUs.

3. Knaccudukarys npoLeccoB pacTBOpPeHusl.

4. [TpumeHsiemoe 06opy/i0BaHue.

5. PerynuposaHue riporiecca paCTBOpeHUs.

6. bakTepuasnbHast MHTeHCU(UKALS BbIlL{e/lauiBaHusl.

Tema 2.3. M3BieyeHre KOMIIOHEHTOB, OUXCTKA PacTBOPOB

OuncTKa pacTBOPOB OT MeXaHUYeCKUX NTPUMeCEH.

Crioco6bI U3B/IeUeHNs] KOMITOHEHTOB M3 TIPOJYKTHUBHBIX PaCTBOPOB.
Pereneparjus pacTBopUTesen.

TpeboBaHus K KOHEYHBIM TIPOYKTaM.

VHTeHCcUUKaLys poLecca U3BaeueHusl.

ik



ITpunoxenue 2

7 OueHOYHBbIE CPe/ICTBA /i1 MIPOBe/ieHMsI POMEeXYTOUHON aTTeCcTaluu
a) IlnaHupyemblie pe3y/ibTaThl 00yYeHHUs M OLIEHOUHbIE CPeJCTBA AJ/IsA MPOBeIeHUsI MPOME)KYTOUHOM aTTeCTaluu:

CTpyKTypHBIH
3/1eMeHT
KOMIIeTeHI U

[Tnanupyemble pe3y/IbTaThl 00yUeHUs

OrjeHOUHBIE CpeficTBa

IIK 4 roTOBHOCTBIO OCYyLIEeCTBJ/IATh TEXHUUECKOE PYKOBOACTBO 'OPHBIMH W B3PbIBHBIMU pa60TaM1/1 pH 9KC1'IJ'IyaTaLII/IOHHOI>i pa3Befike, ,q0651qe TBepAbIX
IM0JIE3HBIX UCKOIIAE€MBIX, CTPOUTE/IbCTBE W 3KCIIyaTallH I1043€MHBIX O6’B€KTOB, HEeroCcpeACTBEHHO YIPAaBJ/IATH IIPOLieCCaMH Hd IMPOU3BOACTBEHHBIX

06’beKTaX, B TOM 4UHMCJ/ie B YCJIOBUAX qpe3BquaﬁHbIX CI/ITyaL[I/Iﬁ

3HaTb - OCHOBHble onpedesneHusl U NOHAMus
K)i pea; npUHLUb! paBombl OCHOBHO20 U ITepeueHb meopemuueckux 6onpoco8 K 3IK3ameHy:
6CnoMozamenbHo20 060pydosaHus O 1. TeopemuuecKue ocHO8bl 0602aujeHusi N0 (hopme U MpeHuto.
pPa3dencHus MUHEPANOS O usuMeCKM U 2. ObopydosaHue 015 obozawyeHuss no mpeHuro u opme.
XUMUUECKUM NPUSHAKAM; 3. ®akmopbl, srusiowjue Ha 3¢ppekmusHOCMb 0602aWeHUSI NO MPEHUO.
- meopemueckue npuHYUNbI 4. IIpakmuka obozaujeHusi no ¢hpopme U mpeHuro.
Pa3deneHus MUHEPaoe no PusLHeCKLM 5. Teopemuueckue ocHO8bI 0602aljeHUst NO ynpy20Ccmu.
< 6. ObopyodogaHue 015 0bozaweHusi no ynpyeocmu.
ceolicmeam, meopuro pacmeopeHus
MUHepanos;
YMeThb - NpuMeHsimb NOAyYeHHble 3HAHUs 8
npogeccuoHanbHol desimenbHOCMU;
;;ZZZZ?OGamb UX HA MEHCOUCYUNIUHAPHOM ITpumepHble npakmuyecKue 3a0aHus 0151 3K3aMeHa:
; KOPPEKITIHO @bIpaJicamb u 1. Pacuem cenapamopog 05 0b6o2awjeHusi N0 ynpy20cmu U mpeHuto;
(p2yMeHMUPOBAHHO OBOCHOBLIBAMD 2. KomnoHogka cenapamopog 8 omoesneHuu obo2aujeHusi;
o . 3. Obpabomka pe3yabmamos 3KkcnepumeHmd;
nosodiceHust npedmMemuoti 0b61acmu 3HaHUs,
- OyeHUBamMb MexHO2EeHHYI0 Hazpy3Ky
Om NpuMeHeHusl Cneyud/abHbIX Memooo8
obozauyeHus;
BnageTsb - OCHOBHbIMU Memooamu peuwleHust Bonpocbl 0151 N0020mMoeKu K 3K3amMeHy:

3adau 8 obaracmu cneuud/ibHblX Memooo8
O6OZCILL{€HLIH Nno/Ie3HblX UCKONAeMblX,

Memoduka pacuema kauecmeeHHO-KOAUYeCMBEeHHbIX CXeM;
Memoouka pacuema 800HO-UWLIAMOBbIX CXeM;




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3yibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

- npogeccuoHanbHbIM 13bIKOM
npeomemHol obaacmu 3HaHus;

- .Memodamu KOHmMpOo/s npoyeccos
nepepabomku MuHepaabHO20 U
MexHO2EeHHO20 ChIPbS.

MeTtozyKa pacueTa OCHOBHOT'O 0060pyZ0BaHUs /1S CreljasbHbIX MEeTOZ0B 0boraljeHusl.

ITK 5 roTOBHOCTBIO [IeMOHCTPUPOBATh HAaBLIKU Pa3pabO0TKH M/IaHOB MePOTIPUSITUM TI0 CHY)KEHUIO TeXHOTeHHOW Harpy3Ky IPOM3BO/ICTBA Ha
OKPY’KaIOIIyI0 Cpely TIpY SKCIUTyaTallMOHHOM pa3Be/ike, 00bIde 1 repepaboTKe TBEPABIX M0JIe3HBIX MCKOTIAeMbIX, a TAK)Ke TIPH CTPOUTE/TECTBE U
9KCIITyaTaliy Mo/[3eMHbIX 00 eKTOB

3HaTh - OCHOBHble onpedeneHust u noHssmusi; | IlepeueHb meopemuyuecKux 60npoco8 K IK3ameHy:
- OCHOBHOe 0bopydo8aHue; 1. ®axkmopnl, eaustowjue Ha 3chcpekmueHocmb 0bo2awjeHust no ynpy2ocmu.
- paboma u pe2yauposeka 2. IIpakmuka obozaujeHusi no ynpy2ocmu.
0bopydosaHusi; 3. Teopemuueckue 0CHO8bl 00602aleHUsl Ha HCUPOBbIX NOBEPXHOCMISIX.
4. ObopydosaHue 015 0602aujeHusi Ha HCUPOBbIX NOBEPXHOCMSIX.
5.  ®akmopebl, eaustowjue Ha 3¢hpgpekmusHocmb 0602aujeHus1 Ha HCUPOBbIX
NOBepXHOCMSIX.
6. IIpakmuka ob6o2awjeHus aamazocooepiHcauje2o Chipbsl.
YMeTb - 8blbUpamb u paccyumbleamsb
Heobxodumoe 0bopydosaHue;
- NpuUMeHsimb NOAyYeHHble 3HAHUs 8
npogeccuoHanbHol OesimeabHOCMU;
ITpumepnble npakmuyeckue 3a0aHus 015 IK3aMeHda:
ucnoab308amb UX Ha
1. Pacuem cenapamopog 0151 0602aujeHusi Ha HCUPOB8bIX NOBEPXHOCMSX;
MeNHCOUCYUNAUHAPHOM YpOBHE;
2. Pacuem obopyodogaHus 015 uzbupamenbHo20 OpobeHus;
- npuobpemams 3HaHus 8 obaacmu
3. Pacuem mexHo/102UuuecKux cxem;
cneyuaabHbIX Memooo8 0002aujeHusl;
KOPPEKMHO 8blpadxcams u
ap2ymMeHmupoeaHo 060CHOBbIBAMD
nosoceHust npedmemuoti obaacmu
3HAHUSI.
Bnazetsb - Ha8bIKamu U Memooukamu Bonpocbl 0151 N0020mMoeKu K 3K3ameHy:




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3yibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

0600weHus pe3yibmamos peuleHus,
3KCnepuMeHmMaabHOU desimeabHOCMU;

- cnocobamu oyeHuB8aHus
3HAYUMOCMU U NPaKmMu4eckou
Npueo0HOCMU NO/YYeHHbIX pe3y/1bmamos;
- npoeccUOHANbHbIM 513bIKOM
npeomemHoli 061acmu 3HaHusl;
cnocobamu coeepuieHCmMe08aHust
NpogeCccuoHabHbIX 3HaHUll U yMeHUll
nymem ucnob308aHusi 803MOXCHOCMell
UH(OPMAyUOHHOI cpeobl.

Memoduka pacuema kauecmeeHHO-KOAUYeCMBEHHbIX CXeM;
Memoouka pacuema 800HO-WIAMOBbIX CXeM;
MeToa¥Ka pacyeTa OCHOBHOTO 00OPY/A0OBAHUS [I/is CTIeL{aIbHBIX METOZOB 00O0TalleHusI.

IIK 12 roToBHOCTBIO OIepaTUBHO YCTPAHATH HapyIllIeHWA IIPOU3BOACTBEHHBIX IMPOLIECCOB, BECTU HepBH‘-IHBIFI YUeT BbITOJ/IHAEMBIX pa60T, dHa/IM3UPOBATH

orepaTvBHbIE U

TEeKYII[Me MOKa3aTe/ MPOU3BOZCTBA, 000CHOBLIBATD MPE/JIOXKEHUSI 10 COBEPIIIEHCTBOBAHMIO OPTaHM3al[MH MMPOM3BO/ICTBA

3HaThb

- OCHOBHble onpedeeHusl U NOHSAMusl;

- OCHOBHOe 060pydoBaHue;

- paboma u pezynupoeka
obopydoeaHusi;

meopemuuecKue NPuHYunbl pasoeneHust
MUHepanos no (puauyeckum u XumuuecKum
ceoticmeam;

ITepeueHb meopemuueckux 60nNpoco8 K IK3ameHy:

Teopemuueckue ocHo8bl U3bupamenbHO20 OpobaeHUs U U3MeAbUEHUSL.
ObopydosaHue 015 u3bupamenbHo20 OpobaeHUs U UBMeNbUeHUSl.
Jexpunumayus, cnocobbl ocyujecmeneHusl.

IIpakmuka oboeawyeHus ¢ UCNOAb308aHUEM U36UpamenbHO20 pa3pyuweHusl.
Copmupoeka, 8udbl COpmupoBKuU.

OMUCCUOHHble Memoobl.

~

SnAN

YMeTb - 8blbUpamb u paccyumbleamsb
ITpumepHble npakmuyecKue 3a0aHus 0151 3K3aMeHa:
Heobxo0umoe ob6opydoeaHue;
1. Pacuem cenapamopog 0415 paduomempuueckux memoooe obozaujeHust;
oyeHusamsb 3¢pchekmusHocmb
2. Pacuem obopydoeaHus 015 usbupamenbHo2o 0pobaeHust;
nepepabomku ¢ ucnoab308aHuemM
3. Pacuem nokazamesns KOHMpAacmHocmu;
cneyuasnbHblXx Memodos obo2aujeHus
MUHEpanbHO20 CbIpbsi;
Bnazetsb - NnpohecCcUOHANbHbIM 513bIKOM Bonpocbl 0151 n0020mMoeKu K 3K3ameHy:

npeomemHoli 061acmu 3HaHusl;
- MemoOuKol pacuema u pe2yaupoeKku

Memoouka pacuema KauecmeeHHO-KOAUYeCMBeHHbIX CXeM;
Memoouka pacuema 800HO-ULIAMOBbIX CXeM;




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3yibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

0bopydosaHusi;
Memooamu KOHmMpO/s Npoyeccos
cneyuanbHbIx Memoodos oboeayeHust;

MeTouKa pacueTa OCHOBHOT'O 0060pyZi0BaHUs JJis CTiel[dabHbIX MEeTO/I0B 00O0TaIlleH s,

ITK 19 roToBHOCTBIO K pa3paboTKe NMPOeKTHbIX MHHOBALMOHHBIX PeIleHuH 0 IKCIITyaTallMOHHOU pa3Be/ike, 100bIue, mepepaboTke TBEP/bIX MOIe3HBIX
OWTENbCTBY M 9KCIUTyaTaliy 10/13eMHbBIX 00bEeKTOB

MCKOIlIaeéMbIX, CT

3HaTh - OCHOBHble onpedeneHusi u nousmusi; | IlepeueHb meopemuyecKux 60nNPoco8 K IK3ameHy:
- 0CHOBHOe 0b6opydosaHue; 1. AbcopbyuoHHble Memoobl.
- meopemuyecKue NpUHYUNbl pazoeneHus 2. KoHmpacmHocmb u Opyaue ¢hakmopbl, eausouwjue Ha 3¢ppekmusHocmb
MUHepasnos no Xumu4eckum u pusuyeckum Memooos.
ceolicmeam; 3. ObopydosaHue 0151 COpPMUPOBKU.
4. [IIpakmuka npumeHeHusi paduomempuueckoli COpmuposKuU.
5. Oboicue, sudbl obicuaa.
6. OCHOgHble napamempbl npoyecca obxcuaad.
YmeTb - oyeHusamb 3¢pchekmusHOCMb
ITpumephble npakmuyeckue 3a0aHus 015 IK3aMeHda:
nepepabomku ¢ UCno/ab308aHUEeM
1. Pacuem cenapamopoeg 015 paouomempuueckux Memooos8 0bo2aujeHust;
cneyuanbHbIX Memooo8 0602aujeHusl;
2. Pacuem obopydosaHus 05 0bcuea;
- KOMNOHO8AMb OCHOBHOE U »
3. CocmaeneHue KOMOUHUPOBAHHOL CXeMbl 0002aujeHusl;
gcnomozamesibHOe 060py008aHue O/
cneyuasbHbix Memoooe 00602aujeHus;
BnageTsb - npogecCcuoHanbHbIM 513bIKOM

npeomemHol obaacmu 3HaHusi;
- MemoouKoll uzyueHust ¢puauueckux u
XUMUYeCcKuUx c8olicme MUHepanos;

Bonpocbl 0151 N0020mMoeKu K 3K3aMeHy:

Memoduka pacuema KauecmeeHHO-KOAUYeCMBEeHHbIX CXeM;

Memoouka pacuema 800HO-WAIAMOBbIX CXeM;

MeTo¥Ka pacyeTa OCHOBHOTO 00ODY/IOBAHUS [I/isl CTIeL[aIbHBIX METOZOB 00O0TalleH sl

IICK 6.4 criocobHOCTBIO pa3pabaThiBaTh M peaar30BbIBaTh TIPOEKTHI TIPOU3BO/ICTBA TP TepepaboTKe MUHEepaTbHOTO U TEXHOTEHHOTO ChIPbsi HA OCHOBE
COBPEeMEHHOW MeTO0/10/I0TMU NTPOEKTUPOBaHMUsl, pACCUUTHIBATh MPOU3BOAUTEILHOCTD U ONpe/iesisiTh apaMeTpbl 000pyj0BaHUsl 060raTuTenbHbIX (abpuK,




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[Tnanupyemble pe3yibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

Q)OpMI/IpOBaTB FEHepaﬂbeIﬁ I1JIaH 1 KOMITOHOBOYHLIE DelIeHNs oboraTuTe/IbHBIX (1)86PI/IK

3HaThb - OCHOBHOe obopydosaHue; ITepeuenb meopemuueckux 6onpoco8 K IK3ameHy:
- MemoOuKy pacdema OCHOBHO20 U 1. ObopyodosaHue 0as obaicuza.
8cnomozamenbHO20 060PyA08AHUs O/ 2. ITodzomoeka pyobl K 8bluje1aHUBaHUI0.
cneyuaabHbIX Memo0oo8 0bo2aujeHus u 3. Teopemuueckue 0CHO8bl Nnpoyecca pacmeopeHusl.
0cobeHHOCMU e20 KOMNOHOBKU; 4. Pacmeopumenu 045 8bIUjeAaHUBAHUSI.
5.  Knaccugukayus npoyeccos pacmeopeHusi.
6. IIpumeHsiemoe 060pydosaHue 0/ 8blleaUUEaHUSL..
YMeTb - KOMNOHO8AMb OCHOBHOE U ITpumepHble npakmuyecKue 3a0aHus 0/15 3K3aMeHa:
gcnomozamesbHOe 06opyoosaHue 015 1. Pacuem obopydoeaHus 05 8blleaauusaHust;
cneyuaabHbIX Memooo8 0602aujeHusl; 2. Pacuem obopydosaHus 0151 OKOMKOBAHUS;
- 8blbupamb u paccyumbieamsb 3. Pacuem mexHon02uueckoz2o b6aaaHca npodykmoe pacmeopeHust ;
Heobxo0umoe 0b6opyoosaHue;
Bnagetsb - MemoOuKoll pacuema u pe2yauposKu

0b60opydosaHusi;

- MemoOamu KOHMpO/si npoyeccos
pazoesneHusi MUHepaao8 no (pusuueckum u
XUMUUYECKUM c8olicmeam;

Bonpocb! 0151 N0020mM06KU K 3K3aMeHy:

Memoduka pacuema KauecmeeHHO-KONUUECMBEHHbIX CXeM;

Memooduka pacuema 800HO-WIAMOBbBIX CXeM;

MeTo/iMKa pacueTa OCHOBHOT'O 000pYZOBaHUs /s CIIeljalbHbIX METO/[0B 00O0Tall|eHus].

IICK 6.5 roTOBHOCTBIO TPUMEHSITH COBPeMeHHbIe NH(OPMALMOHHbIE TeXHOIOTHH, aBTOMAaTU3UPOBAaHHbIE CUCTEMBI TIPOEKTUPOBAHUST 000TaTUTeTbHBIX

TMPON3BOJACTB

3HaThb

- OCHOBHble onpeoe/ieHusl U NOHAMUSL;
- OCHOBHOe 0060pydoeaHue;

- OCHOBHble NPUHYUNbI
asmomamu3zayuu 0602amumesbHbIX

¢abpuk;

ITepeueHb meopemuueckux 60npoco8 K IK3ameHy:

PezynupoeaHue npoyecca pacmeopeHusi.

BakmepuanbHasi uHmeHcuguKayus eble1auu8aHusl.

Ouucmka pacmeopoe om mexaHuueckKux npumecetl.

Cnocobbl u3eneyeHuss KOMNOHEHMOB U3 NPOOYKMUBHbIX pACMBOPO8.
Pezenepayus pacmeopumesetl.

Mecmo 2udpomemaniypeuueckux npoyeccos 8 MexHoA02UHeCKUX CXeMax
oboz2aujeHusl.

Sk =




CTpyKTypHBII

3/IeMeHT [Tnanupyemble pe3y/bTaTbl 00yUeHust OtleHOUHBIE CPeZCTBA
KOMITIeTeHI U
7. [Ipakmuka nepepabomku Cbipbsi YgemHbIX, 61020pOOHbBIX U peOKO3eMeabHbIX
Memasnnoe 2u0poMemasanyp2udecKum mMemooom
YMmeTb - oyeHugamb 3phekmusHOCMb
nepepabomku ¢ UCNo/b308aHUEM
ITpumephble npakmuyeckue 3a0aHus 015 IK3amMeHa:
cneyuanbHblXx Memodos 0bo2aujeHus;
1. Pacuem obopyoogaHusi 0151 8bIWjeAaUUBaHUsI;
- pabomams 8 cpede
2. Cocmasumb cxemy pe2eHepayuu pacmeopumesi;
cneyuanu3upoeaHHbIX Npo2pamm 0
3. Pacuem mexHono2uuecko2o 6aaaHca npooyKmoe pacmeopeHus ;
asmomMamu3upo8aHHbIx cucmem
ynpas/neHusi mexHoA02U4eCKUMU
npoyeccamu;
Bnagetsb - Memodamu KOHmpo/si Npoyeccos

cneyuaabHbIX Memo0oo8 0002aujeHusl;

- mepMuHono2uell Kypca;

- HABbIKaMU NO U3MepeHUIo U
npeobpasosaxuto uHgpopmayuu 06
OCHOBHbIX Napamempax Npoyeccos
pasoeneHusi MUuHepanos no usuyeckum u
XUMUYeCcKUM ceolicmeam;

Bonpocb! 0151 N0020mM06KU K 3K3aMeHy:

Memoouka pacuema kauecmeeHHO-KOAUHeCMBEHHbIX CXeM;

Memooduka pacuema 800HO-WIAMOBbBIX CXeM;

MeTo1Ka pacyeTa OCHOBHOTO 000pYy/I0BaHus |15l ClleLjiaIbHbIX MeTOZ0B 0boralljeHusl.




0) [TopsoK NpoBeieHHs IPOMEXYTOUYHOI aTTeCTalUH, MOKa3aTe/Il M KPUTEPUHU OLeHUBAHUS:

ITpomexxyTouHasi arTectarus 1o auciuriiHe «CrieljuanbHble W KOMOWHUDOBaHHbIE METO[IbI
oboraijeHrsi» BK/IOUAeT TeOpeTHUecKHe BOIPOChI, I103BOJIIIOIME OLeHUTb YPOBEHb YCBOEHUs
00yyaroMMICs 3HAHWM, U TIPAKTHUECKUe 3aIaHMsl, BLISBJISIOIAE CTeleHb C(hOPMUPOBAHHOCTH YMEHHH
U B/IafIeHUH, TIPOBOAWTCS B (hOPMe 3K3aMeHa.

OK3aMeH M0 JlaHHOM AWCLMIUIMHE TPOBOAUTCS B YCTHOW (opMe IO 3K3aMeHal|MOHHBIM Ouseram,
KaKZbIi U3 KOTOPBIX BK/IHOYaeT 2 TeOpeTUYeCKMX BOMPOCa U OJHO TIpaKTH4YeCcKoe 3aZjaHue.

ITokazamenu u Kpumepuu oyeHUBAHUS IK3AMeHA:

— Ha OLEHKY «oTau4yHo» (5 0auioB) — oOyvaroU[uiics [eMOHCTPUPYET BBICOKWH YpOBEHb
copMHPOBAaHHOCTH KOMITETEHIMH, BCECTOPOHHEe, CHCTeMaTHueckoe W TIyOOKoe 3HaHHe y4eOHOro
MaTepHasa, CBOOO/IHO BBIMO/IHSET TIPAKTHUECKUe 3a/JaHus, CBOOOTHO OTEpUPYeT 3HAHWAMH, YMEHUSIMY,
MIPYMeHsIeT UX B CUTYaLMsIX TTOBBILLIEHHOW CJI0’KHOCTH.

— Ha OLEHKy «xopomo» (4 Oamma) — oOydYaroImuiicsi AeMOHCTPUDPYeT CpeJHUN YPOBEeHb
chOpMHUPOBAaHHOCTH  KOMITeTEHIIMI: OCHOBHble 3HAHWs, YMEHUS OCBOEHbI, HO [IOMYCKaOTCs
He3HauuTe/bHbIe ONTMOKY, HETOUHOCTH, 3aTPY/JHEHHUS TIPH aHA/IUTHUECKUX OTIepalfUsiX, IIepeHoce 3HAHUH
Y YMeHWI Ha HOBbIe, HeCTaHAAPTHBIE CUTYaL[UH.

— Ha OLEHKY «YyAOBJIETBOPHTEIbHO» (3 0Oanna) — oOydaromuiics [JeMOHCTPHPYeT MOpPOTrOBbIA
ypOBeHb C(POPMHUPOBAHHOCTH KOMITETEHI[WI: B X0/le KOHTPOJILHBIX MEPOTIPUSITUN JOTYCKAIOTCS OIHUOKH,
TIPOSIBJISIETCST  OTCYTCTBHE OT/eNbHBIX 3HAaHWH, YMEHWM, HAaBLIKOB, OOYyYaroOI[UiCAd WCTIBITHIBAET
3HAUMTe/bHBIE 3aTPyAHEHUs TIPY ONEepHUPOBAHMM 3HAHUSMK M YMEHUSIMUA TIPU UX TepeHoCce Ha HOBBIe
CUTyaLUH.

— Ha OLIeHKY «Hey/IOBJIeTBOPUTEIBHO» (2 6anna) — o0yyaroluiics: AeMOHCTPUPYET 3HaHUS He Oosiee
20% TeOpeTMUECKOTO0 MaTepHasa, [OMYyCKaeT CYIIIeCTBEHHbIe OINMOKH, He MOXeT I10Ka3aTh
MHTeJ/UIeKTya/IbHble HaBbIKU PellleHus! MPOCThIX 3a/ay.

— Ha OI[eHKY «HeyHAOB/JIeTBoOpUTeasHO» (1 6anm) — oOyuaromuiics He MOXKET TOoKa3aThb 3HAHUS Ha
yPOBHE BOCIIpOM3BeZieHusi U 00bsicHeHUs1 UH(GOPMaLIUK, He MOXKeT TI0Ka3aTh WHTe/IeKTya/lbHble HAaBBbIKA
peLeHust MPOCTHIX 3a/1ay.
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