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1 Ilesin ocBOEHUA AUCLUIIIMHBI

Lensmu ocBoeHUsT AUCHUIIIMHBI «O60raTUTe/IbHBIE TIPOLIECChI» SIBJISIIOTCS Pa3BUTHE Y
CTY[IleHTOB JIMUHOCTHBIX KauecTB, a Takke opMupoBaHre TpodecCuoHabHbIX KOMIeTeHLIUH
B cooTBeTCTBUH C TpeboBanusiMu @I'"OC BO no cnetmanbHocTy 21.05.04 T'opHoe ferno.

2 MecTo AUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbI
MOATOTOBKM CIlejaancTa

OucipmmmiHa  «OOoratuTenbHbIe  TIPOLIECCHI» — BXOAWT B 0a3oByH0  4acTh
obpa3zoBareyibHO MTPOrpaMMmBbl.

Onsi  wv3yueHWsT  [JUCUMIVIMHBI ~ HeoOXoAWMbI — 3HaHWs  (YMeHus,  BrafieHus),
chopMrpOBaHHble B pe3y/bTaTe HU3yueHUs - ¢u3MKa ((pu3ryecKkue OCHOBbI MeXaHWKH,
KosmebaHWsT ¥ BOJHBIL, 37€KTPUYECTBO W MarHeTW3M, CTaTUCTHYecKas ¢Gu3MKa U
TepMO/[MHAMMKA); MaTeMaTHKa (aHa/muTHUecKas TeoMeTpusi M JMHelHasi anrebpa, OCHOBBI
BBIUMC/IUTE/IBHOTO JKCIIEPUMEHTa, BepPOSATHOCTb W CTATACTHKA), XUMUS (XUMHYeCKHUe
CUCTeMbl, XMMUYecKasi TepMOJJMHAMHUKAa U KWHEeTHKa, peakl[MOHHasi CIIOCOOHOCTh BellecTB),
reosiorusi (XMMHUYeCKUi W MUHEpa/JIoTUYeCKUi COCTaB 3eMHOM KOpbI, TeTporpaduuecKuii
coctaB. [lone3Hble MCKOMaeMble U MX MECTOPOXK/EHHs, BeIleCTBEHHBIM COCTaB I10JIe3HBIX
HCKOIaeMbIX), «PU3MKa TOPHBIX OPO».

3HaHus (YMeHUs], B/IafleHus1), TIOy4eHHble TPU U3yueHU! JJaHHOW AUCLIMIUIMHBL, OyIyT
HEeoOXOZMMBI /IJIs1 U3yUeHUst AUCHUTUIAH « TexHomorust 00oraleHust moJie3HbIX CKOTIaeMbIX»,
«[TpoekTrpoBaHre oboratuTe/nbHbIX (abprk», «VccnenoBaHue pys Ha 060raTUMOCTb», TIPU
NIPOXOXKAEHUA TPOU3BO/CTBEHHBIX, IPOU3BO/CTBEHHO-TIPeAJAUIITIOMHON TIPAaKTUKH, IPU
claue rocy[apCTBEHHOTO  5K3aMeHa, [Py  BBbIIOJHEHWA W 3aljUuTe  BbITYCKHOU
KBamM(UKaIMOHHOW PabOoTHI.

3 Komnerenuun oGyuaromerocsi, popMmupyemMsbie B pe3yjibTaTe 0CBOEHHS
AMCIUIUIMHBI M IVIaHUPYyeMble pe3y/IbTaThl 00yueHHus

B pesynbrate ocBoeHusi AUCHUIUIMHBI «OO0OraTUTe/IbHBIE TIPOLECCHI» 00YUYAIOLUICS
0JDKeH 00J1afiaTh C/IeyIONIMMK KOMITeTeHLIUSIMU:

CTpyKTypHBIMI

IT1aHMpyeMble pe3y/ibTaThl 00yUeHHs
3J1IeMeHT Py pesy. y

KOMITeTeHIUU
OIIK-4 roToBHOCTBIO C eCTeCTBeHHOHAYYHbIX M03HI{UI OLleHUBATh CTPOeHMe,
XUMHYECKUH U MUHEPA/ILHBINA COCTaB 3¢MHOM KOPbI, MOP(0/10THUeCKHe 0CO00eHHOCTH
U reHeTHYeCcKHe THIIbl MeCTOPOXX/ieHNH TBePAbIX M0/Ie3HbIX HCKONaeMbIX NP
pelleHuH 3a/ja4 [0 PaliiOHA/IbHOMY M KOMIIEKCHOMY OCBOEHHIO re0pecypCHOro
MOTeHI[Hasa Heip

3HaTb CTpOeHHe, XUMUUeCKHH U MUHepasbHbIN COCTaB 3eMHOU KOPBI,
MopdoJIoruuecKrue 0COOEHHOCTH U TeHeTUUeCKUe THITbI MECTOPOYK/I€HUH
TBEP/IbIX 10J/Ie3HbIX UCKOMaeMbIX MPH PeLleHUH 3a/iau M0 PaLOHAIbHOMY
Y1 KOMIVIEKCHOMY OCBOEHHIO re0peCypCHOro MoTeHIrana Hejip

YmeTb MPUMEHSATb HayuHble MeTO/Ibl U MEepOTIPUSITUS [1/1s1 PeLleHUH 3a/iau 1o
paLMoHabHOMY M KOMIUIEKCHOMY OCBOEHHIO T'eOpeCcypCHOro MoTeHLuana
He/p

Bnagetsb HaBbIKaMU MPMMeHEeHUs] HAyYHbIX MeTO/I0B U MEPONPUSATHH /1JIs1 pellieHu!

3a/lau M0 palMOHaJIbHOMY Y KOMILJIEKCHOMY OCBOEHHIO Te0peCcypCHOI0
TOTeHI[Maa HeJip
I1K-3 BjajileHHeM OCHOBHBIMM TPUHIMIIAMH TEeXHOJIOTHM JSKCIUTyaTalMOHHOM
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CTpyKTYpHBIMI

IT1aHupyeMble pe3y/bTaThl 00yUeHHs
3J1IeMeHT Py pesy. y

KOMIIeTeHIMU

pa3BeJKH, A00bIYM, MepepaboTKH TBEPABIX M0J/Ie3HBbIX HCKOMAaeMbIX, CTPOUTE/IHCTBA U
IKCIUTYaTAIHH MO/I3eMHBIX 00HEKTOB

3HaThb OCHOBHbIE MeTO/IbI U3YUEeHHsI COCTaBa PyAbl, TEKCTYPHO-CTPYKTYPHBIX
XapaKTepUCTHK, CBOWCTB MUHEPa/IbHbIX YaCTHUL]
Ymets BBIOMPATh TEXHOJIOTMUECKUe TIPOLIECCHI B 3aBUCHMOCTH OT BeIL[eCTBEHHOTO

CoCTaBa ¥ TPaHy/IOMeTPUUeCKOH XapaKTepUCTHUKHU T10JIe3HOTO
HCKOMaeMoro, (hr3nueckre CBOMCTBa MUHEPA/IOB

Bnagets HaBbIKaMU BbIOOPA OMTUMaJIbHBIX PEXKUMOB BeZIeHHSI TEXHOTIOTUUYeCKOT0
Tpoliecca B 3aBUCUMOCTH OT BelljeCTBEHHOI'O COCTaBa U
TPaHy/IOMETPUUECKOI XapaKTePUCTHKH T0JIe3HOT0 MCKOTIaeMOro

IIK-4 TrOTOBHOCTBI0 OCYLIeCTB/IATH TeXHUYECKOe PYKOBOJCTBO TOPHBIMH H
B3pBIBHBIMH pa0doTaMM mNpH 3KCIUIyaTAalHOHHOW pa3BejKke, /J00bIue TBEPABIX
MOJ/Ie3HBIX HCKOMAeMbIX, CTPOUTE/NbCTBE M 3KCIUIyaTalid TMO0/3eMHbIX 00BEKTOB,
HEeMoCpe/ICTBEHHO YNPaBJ/IATh MNPOIeCCAMH Ha MPOU3BO/ICTBEHHBIX 00 HEKTOB

3HaTb OCHOBHBIE TIOHSTHSI METO/IOB, CIOCOOOB U CPEJCTB TOSYYEHHs ChIPbSI U
KOHLIEHTPATOB IPY 1epepabOoTKH I10/1e3HBIX MCKOMaeMbIX
Ymets BBIOMPATh TEXHOJIOTHMIO TPOM3BOZCTBA paboT 1O 00OTaIleHHI0 T0JIe3HbIX

WCKOTIaeéMbIX, TIPUMEHSITh CTHOoCoObl Y CpejCTBa /s TIOTy4YeHUs
KOH/IMLIMOHHBIX KOHLIEHTPAaTOB

Bnagets CMOCOOHOCTBIO BBIOMpPATh W PACCUMTHLIBATL OCHOBHBIE TEXHOJOTHMUECKHE
rapameTpbl 3(pHEKTUBHOTO W 3IKOJOTMUYECKH 0e30TacHOro MPOU3BO/CTBA
paboT 1o mepepaboTke W 00OTAIl[eHHI0 MUHEpaJbHOTO ChIPhsi HAa OCHOBE
3HAHWUM TIPUHIMIIOB (HIOTAI[MOHHOTO TIPOEKTUPOBAHUS TEXHOJIOTUUYECKUX
cxeM 000raTUTe/NbHOTO TIPOM3BOJCTBA U BbIOOpAa OCHOBHOTO U
BCITOMOTaTe/IbHOTO 000TaTUTeTLHOT'0 000PY/I0BAHUS

ITK-5 roToBHOCTBHI0 JeMOHCTPHPOBATh HABBIKH Pa3padoTKH MJIAHOB MePONPHUSITHH IO
CHIDKEHMI0 TeXHOTeHHOM Harpy3KH IMPOM3B0/CTBAa HA OKPY)KaIOII[yl0 CpeAy IpH
IKCIUTyaTaljHOHHOH pa3BejKe, A00bIUe U MepepadoTKe TBEPABIX MOJIE3HBIX
HCKOIIaeMbIX, a TAK)Ke IPU CTPOUTE/IbCTBE U IKCITyaTaliul

3HaThb HayuHble METO/bl U MEPOMPUSTHS 10 CHWKEHUIO TeEXHOTeHHOW Harpy3Ku
Ha OKPY>KaIOLLYI0 Cpejly MpU KCIUTyaTaljiOHHOM pa3BejiKe, 100bIue 1
riepepabOTKe TBeP/bIX M0JIe3HBIX NCKOTIAeMbIX

Ymetb MPUMEHSATb HayuHble MeTO/Ibl U MEPOTIPUSITUS 10 CHI)KEHHIO TeXHOTeHHON
Harpy3kH Ha OKpY’Karolllyto Cpe/ly MpH 3KCIUTyaTalMOHHOW pa3BejiKe,
J00bIYue 1 riepepaboTKe TBepAbIX MOJe3HbIX NCKOMaeMbIX

Bnapets HaBbIKaMU MPMMeHEeHUs] HayYHbIX MEeTO/I0B U MEPONPUSATHI M0 CHWKEHUIO
TeXHOTeHHOM Harpy3Ku Ha OKpY’KaloLlyto Cpefly MpH 3KCILTyaTalliOHHOU
pa3Bejike, 100b1ue 1 repepaboTKe TBeP/IbIX M0JIe3HBIX NCKOTIaeMbIX

ITK-12 roToBHOCTBIO OIIePAaTUBHO YCTPAHATH HapyLlIeHUsA MPOU3BOACTBEHHbBIX
NPOLIECCOB, BeCTH MePBUYHBIN yUeT BBINO/JIHAEMbIX padoT, aHa/IM3HPOBATh
onepaTUBHbBIE M TeKYyI[He MOKa3aTe/ Il MPOU3B0/ICTBA, 000CHOBBIBATH MPe//I0KeHUs
110 COBEPIIEHCTBOBAHUI0 OpraHu3aliy IMpou3BOACTBA

3HaThb - BO3MOXXHbI€ HapyIlleHH IMPON3BOACTBEHHBIX ITPOLIECCOB;
- OlepaTUBHbIE U TEKYII[He IT0Ka3aTe/Id IIPOHU3BO/ICTBA;
- HallpaBJIEHWsI COBEPIIEHCTBOBAHNWS OPraHr3aljiK MPON3BOACTBA

YmeTb - BeCTY TIEPBUYHBIN yUeT BBITIOJHSIEeMBIX PaboT;




CTpyKTYpHBIMI

[1naHupyeMble pe3ysibTaThl 00y4YeHust

3J1IeMeHT
KOMIIeTeHIMU
- dHA/IM3UPOBATh OIl€epaTUBHLBIE M TEKYILKME [TOKa3aTe/ Ik MPONU3BOACTBA,
- 000CHOBBIBAThH npeajgoKeHrs 0 COBepIIeHCTBOBAHMIO OpPraHW3aliin
IMMPON3BOJACTBA
Bna,quL - HaBbIKaMHW [IPpHUHATHA pEU_IeHI/Iﬁ Mo YCTpaHEHHWIKO BO3MOXXHBIX

HapylLeHWH MPOU3BO/CTBEHHBIX MPOL|ECCOB;

- HaBbIKaMU BeJleHHs TIepBUYHOTO yUeTa BHITIOTHSIEeMBIX paboT;

- METOJVKAaMH Ompe/le/IeHUs ONMepaTUBHBIX U TeKYILIUX IOKa3aTesen
TIPOM3BO/ICTBA;

- HaBbIKaMM O00OCHOBaHHWSI TIPEJJIOKEHWM T10 COBEPIIIEHCTBOBAHUIO
OpraHu3alyu

ITK-18 B1aieHreM HaBbIKaMH OPraHU3al[id HAyYHO-UCC/IeJ0BAaTe/ILCKUX PadoT

3HaThb OCHOBHbI€ MPHUHIUITLI TPOBEIeHNsT HayUHO-UCCIe0BaTeIbCKUX PaboT

YMeTb BribupaTh HEOOXOAWMblE METOJWUKM WCC/IeJOBAHUS W BBITIONHATh WX
TIPAaKTHUECKU

Bnagetsb HaBblKaMU cOopa, 00pabOTKHM, aHanMM3 W CHCTEeMAaTU3alldd Hay4yHO-

TeXHUUeCKOW MH(GOPMaLUU 10 3a/JaHHOMN TemMe

ITK-19 roToBHOCTBHIO K pa3paboTKe MPOEKTHHIX HHHOBALIMOHHBIX PelIeHHi 110
IKCIUTyaTaljMOHHOM pa3Be/iKe, f00bIUe, epepadoTKe TBEPABIX MOJIE3HBIX
HCKOTaeMbIX, CTPOUTE/IHLCTBY U KCILUTyaTal[dy MO/3eMHBIX 00HEKTOB

3HaTh - TeopeTUUecKre OCHOBbI TPaBUTAI[MOHHOTO, (HJIOTALMOHHOTO,
MarHUTHOTO, 37IeKTPUUECKOT0 U CrielidabHbIX MeTO/I0B 00oraIlieHus;
- COBpeMeHHbIe TIPOIIeCChl 000TaIeHUsT TBEP/BIX IT0JI€3HBIX UCKOIAeMbIX
B Pa3/IMUHBIX Cpe/iax;
- 00/acTM TIpUMEHEeHUs KaKAOro W3 000raTHUTe/bHBIX TPOLIECCOB U
MIPAaKTUKY 00orallieHrs: pa3/IMUHbIX BUI0B MUHEPATbHOTO ChIPhS;
- OCHOBHOe 00oOpyZJoBaHMe AJisi KaKAOTO TIpPOIecca, ero YCTPOKCTBO,
DeryivpoBKy,  [JOCTOMHCTBA U  HeJOCTaTKH, TIPOU3BO/IUTE TeN
000py/I0BaHUsI
Ymetb - pa3pabaTbIBaTh NMPOEKTHbIE NHHOBALIMOHHBIE pellieHUs 110 repepaboTke
TBEP/IbIX T10JIe3HbIX UCKOTIaeMbIX;
- BLIOMPATh M paCCUMTHIBATh TEXHOJIOTHUECKHEe CXeMbl 000Tall|eHUs
- pacCUMThLIBaTh CKOPOCTH ABWXKEHUS Te/l B Cpefiax;
- oneHuBaTh 3((EeKTUBHOCTL TIepepaboTKH C  HCIOJIb30BaHUEM
MarHUTHOTO U 3/IeKTPUUYECKOTO MeTO/Ia;
- KOMIIOHOBaTh OCHOBHOe U BCIIOMOraresbHOe 000py/0oBaHue [Ijist
MarHUTHOTO M 3JIEKTPUUECKOTr0 00oralieHus;
- OmpejiesiATh  11e/IecO00pasHOCTb  WCTIONB30BAHUSI  pPa3/IMUHbIX
000raTUTe/IbHBIX MPOLIECCOB /11 KOHKPETHBIX yC/IOBUM;
- aHa/IM3UPOBaTh 3(h(heKTUBHOCTL PabOTHI AlIIapaToOB U MPOIECCOB.
BnazeTsb - HaBBbIKAMHU pa3pabOTKU TPOEKTHBIX WHHOBAIIMOHHBIX PpeIIeHui TI0

riepepabOTKe TBeP/IbIX M0JIe3HBIX UCKOTIAeMbIX;

- OCHOBHbIMM METOJUKAMH JKCIIEPUMEHTA/IbHOTO  OMpe/eIeHUs]
TapaMeTpOB Pa3/IMYHBIX 00OTaTUTeNbHBIX TIPOLIECCOB M TapaMeTpOB
obopyJoBaHusi jii 000TaTUTeNbHBIX TPOLECCOB, HaBbIKAMM 00pabOTKH
TIOTyYeHHBIX IKCIIePUMEHTA/IbHBIX JaHHBIX

- OCHOBHbIMU METOJUKaMU pPa3pabOTKHA TIPOEKTHBIX pelleHHH
OTZlesIeHuid oboraiteHusi Ha 0boraTuTe/TbHbIX (habpUKax.




CTpyKTYpHBIMI

IT1aHupyeMble pe3y/bTaThl 00yUeHHs
3J1IeMeHT Py pesy. y

KOMIIeTeHIMU

ITK-20 ymeHunem pa3padaTbiBaTh HEO0X0AMMYI0 TEXHUUECKYI0 1 HOPMaTHUBHYIO
AOKYMEHTALMI0 B COCTaBe TBOPUYECKUX KO/IVIEKTUBOB M CAMOCTOATEe/THHO,
KOHTPO/IUPOBATh COOTBETCTBHE NMPOEKTOB TPeOOBaHUAM CTaH/JaPTOB, TEXHHYECKUM
YC/IOBHSIM M JOKYMEHTaM NPOMBIILIEHHOW 0€30MacHOCTH, pa3padaTbiBaTh,
COTJIACOBBIBATh M YTBEP)KAATh B YCTAHOB/IEHHOM MOPsiIKe TeXHHYeCKue,
MeTo/JuYecKHe U UHbIe JOKYMEeHThI, perjiaMeHTHUPYIOIHe MopsA/I0K, KaueCcTBO 1
0e30MacHOCTb BbINO/IHEHHs TOPHbBIX, TOPHO-CTPOUTEIbHBIX H B3PBIBHBIX padoT

3HaThb TpeOOBaHMSI OXpaHbl TpyJa WM TMpaBwia 0e30MacHOCTH TIPH BeJEeHUU
TEXHOJIOTHUECKUX TIPOIIECCOB, TeXHUUECKHEe XapaKTepUCTUKH
00opy1oBaHus (OCHOBHOTO M BCTIOMOTaTe/IbHOT0);

opraHu3aLio obecrieueHrs 6e30MACHOTO TEXHOJIOTHUECKOTO Tporiecca
oborarreHus

YMeThb T10/1b30BaThCs1 6€30MacHbLIMU TIPHEMaMH TIPOU3BO/ICTBA PaboT;
obecrieurBaTh  yCIOBUSI TPY/AQ, TMpPeJOTBPAIIAOIINE TPAaBMATH3M,
nipodeccroHa/IbHbIE 3a00/1€BaHMSI

Bnapets HaBBIKaMM Pa3pabOTKU MEePOTIPUSITHH Jiisl Y/IyUIlleHusl YC/IOBUM Tpyia

ITK-22 roToBHOCTBI0 padoTaTh C MPOrpaMMHBIMH MPOAYKTaMH 0011[ero u
CreruaJbHOr0 Ha3HAYeHUs /I/I MO/ e/ IMPOBAHUA MeCTOPOK/IeHUH TBePAbIX MO0JIe3HbIX
HCKOIaeMbIX, TeXHO/JIOTHH KCIUTyaTalHOHHOM pa3BeKH, J00bIYM 1 epepadoTKu
TBepPAbIX M0/1e3HbIX HCKOMAaeMbIX, IPU CTPOUTE/ILCTBE U JKCITyaTalMu

3HaTh OCHOBBI MOJIe/IMPOBAHUSl TPOLIECCOB M amiaparoB /s pa3paboTKu
TEXHOJIOTM TIpH repepaboTKe TBepABIX T0JIE3HBIX HCKOMAeMbIX, TPy
CTPOUTE/ILCTBE U IKCIUTyaTallud COOPY>KEHHU ZJisi iepepabOTKU T0JIe3HBIX
VICKOTIaeMbIX

YmeThb TIPUMEHSITH TTPOrPaMMHBbIEe TIPOYKThI OOILET0 U CIeI[UaTbHOT0 Ha3HAUEHUSs
JUIsT  MOJIeJTUPOBAaHUsI TEeXHOJOTUM TepepabOTKU TBepABbIX TI0Je3HbIX
HCKOTaeMbIX, P CTPOUTEJIbCTBE U IKCI/TyaTal[uu

BJIa,ELETL HaBBbIKdAMHA MPpUMEHEHHNA MMPpOrpaMMHBIX MMpOAYKTOB 061_]_{81“0 u
Criera/;ibHOro Ha3HauyeHusd AJ/1d MOAe/IMPOBaHUA TEeXHOJIOTUH nepepa60TKI/I
TBEPABIX IMOJIE3HBIX NCKOIMAEMbIX, TIPU CTPOUTE/IbCTBE U SKCIVTyaTalJUN

IICK-6-1 cmoco0HOCTbI0 aHA/M3UPOBATh TOPHO-TEO/IOTHYECKYH HH(OPMAIUI0 0
CBOMCTBAX U XapaKTePUCTUKAX MUHEPA/IbHOT0 ChbIPbsl U BMeI[al0IIUX MOPOJ

3HaTb OCHOBHbIE HAyUYHO-T€XHUUECKHE TP0o0/ieMbl 000TallleH!s1 1 KOMIUIEKCHOTO
VICTI0JTb30BaHUsI M0JIe3HBIX MCKOMaeMbIX

Ymetb aHa/IM3MpOBaTh TOPHO-T€0JIOTUUeCKYH0 MH(POpMAallMl0 O CBOMCTBAX U
XapaKTepUCTUKaX MUHEPA/TbHOTO ChIPbsi U BMEI[AOIINX OO/

Bnagetsb OCHOBHBIMU METOJUKaMH, T[I03BOJISIIOIIUMUA  TO/y4YaTb CBeJEeHUs O

CBOMCTBax U XdPAKTEPUCTHUKAX MHUHEDPA/JIbHOT'O ChIPDbs

IICK-6-4 cniocoGHOCTBI0 pa3pabaThiBaTh M peaiM30BbIBaTh MPOEKTHI MPOU3BOJCTBA
npu nepepaboTke MHHEPAJIbLHOT0 U TEXHOT€HHOr0 ChIPbsi HA OCHOBE COBPEMEHHOMU
MeTO0/[0/I0TMY NMPOeKTHPOBaHUs, PAaCCYUTHIBATh NPOU3BO/UTE/IbHOCTh U ONpeAe/IATh
napamMeTphbl 000pyAoBaHNs 000raTuTe/IbHbIX (hadpuk

3HaTb - MeETOoAbl H3MeEPEeHUs ¢)H3HT-IeCKI/IX XdPaKTE€PUCTHUK: KPEIIoCTH U
a6pEiBI/IBHOCTI/I, CBIITy4eCTHu U HACBIITHOM TIJIOTHOCTH U T.A., B3daMMOCBA3b
MeXay (1)I/I3I/IKO-MEX&1HI/I‘JECKI/IMI/I, TeXHOJIOTHYeCKHNMHN CBOMCTBaMU
I10J1Ie3HBIX MCKOIAeMbIX, WX CTPYKTYPHO-MeXdaHHWUYeCKHUMUH 0COOEeHHOCTSAMU




CTpyKTYpHBIMI

[1naHupyeMble pe3ysibTaThl 00y4YeHust

3/IeMEHT
KOMITETEHI MU
Y TIPUMEHSIEMBIMU METO/IaMH UX 000TallleHUs;
- COBpPeMeHHbIe TIPOEKThl 0 TepepaboTKe MHUHEPATbHOTO U
TEXHOTE€HHOTO ChIPbSI U METOZOJIOTHIO UX TTPOEKTUPOBAHMUS;
- TeXHOJIOTUYeCKWe CXeMbl U OpraHW3aldi0 TPOW3BO/ICTBA HA
oboraTuTe/bHBIX (habpHKax;
YMeTb - BbIOMpaTh MeToj oboraiieHus B 3aBUCUMOCTH OT (DU3UUECKUX U
(U3UKO-XUMUUYECKUX CBOWCTB IOJI€3HBIX UCKOTIAeMBbIX;
- paspabaThlBaTh U PpeajM30BbIBATH TPOEKTHI TPOW3BOJCTBA 10
repepabOTKe MHWHEpPaJIbHOTO W TEXHOTeHHOTO ChIpbsi HAa OCHOBE
COBPEMEHHOW MeTO/I0/IOTUU MPOEKTUPOBAHUS;
-  PACCUMTBHIBATHL TIPOU3BOJUTENIBHOCTb U  ONPEJENSTb TapaMeTphbl
000py10BaHUs 1151 BCEX MPOIIECCOB 00OTaIlleHHSI
Bnagetsb - OCHOBHBIMM METOAMKAMHU OTpeJie/IeHUsT CBOWCTB T'OPHBIX TIOPOZ,

CTPOUTENIBHBIX MaTepHasioB U TIOPOJHBIX MacCHBOB B 71abOpaTOpPHBIX U
HATYpHBIX  yCJOBMSAX W  HaBblKaMd  00OpabOTKM  TOJyYeHHBIX
3KCIIepUMeHTA/IbHBIX JIaHHBIX;

- TpUHLMINaMU (OPMUPOBAHUS Te€HEPaJbHOTO IUIaHa O00OraTUTEeTbHBIX
habpuk;

- KOMITOHOBOYHBIMHU DeIleHUsIMU OT/ieJIeHUi 000raTUTe/IbHBIX (habpuK;

- MeTOAMKaMM pacueTa TIPOM3BOJUTENBHOCTH  0OOraTUTeNIbHBIX
OT[le/IeHUH;

- METOJWKH OTpeJie/ieHHsI TTapaMeTpoB 000pyJoBaHus /st oborareHus
Ha 00oraTUTe/bHBIX (abpHUKax;

- OCHOBaM{ COBDEMEHHBIX METO/IOB TIPOEKTHPOBaHWsI OT/e/IeHHH
oborarenust 00oraTuTebHBIX (habpHK.

IICK-6-5 roToBHOCTHI0 IPUMEHSATH COBpeMeHHbIe HH(OpMaLiOHHbIe TeXHO/I0THH,

aBTOMATH3UPO

BdHHbI€ CUCTE€MbI IPOCKTHPOBAHUA 000raTuTe/IbHbIX MNpoOUu3BOACTB

3HaThb

- COBpEMEHHLIE I/IHCl)OpMaL[I/IOHHLIe TE€XHOJIOTWH, daBTOMdTU3HWPOBAHHbIE
CHCTEMBI ITPOEKTHPOBAHNS 000raTuTe/IbHBIX IPON3BOACTB

Ymetb

- TIPUMEHSATh WH(OPMAlMOHHBIE TEXHOJOTMHM W aBTOMAaTH3WPOBaHHBIE
CHCTeMBbl TIPU TIPOEKTHUPOBAHUS O0OOTaTUTENbHBIX TIPOU3BOJCTB U, B
YaCTHOCTH, TPH pacueTe KaueCTBEHHO-KOJMUECTBEHHBIX I0Ka3aTesiel
IPaBUTALIMOHHOTO OOOTaIlleHusT W TPH TPOEKTHPOBAaHUM  OT/IeNIeHUH
TpaBUTAI[MM Ha oboraTtuTebHBIX Gabprkax

Bnanets

- MeTO4aMH N  METOAWMKAMH COBpEMEHHBIX I/IHCl)OpMaL[I/IOHHLIX
TeXHOJIOTUH n dBTOMATHU3HPOBAHHBIX cucremMm MMPOEKTHUPOBaHHA

000oraTUTe/ILHBIX IMPpON3BOACTB

IICK-6-6 CMOCOOHOCTHI0O AHA/TM3UPOBATh H ONITUMH3NPOBATH CTPYKTYPY,
B3aMMOCB#3H, GyHKIHOHA/IbHOe Ha3HaYeHHe KOMILIEKCOB 110 A00bIue, mepepadoTke U
000raIeHHI0 Mo/Ie3HbIX HCKOMAEMbIX ¥ COOTBETCTBYHOIIMX MPOU3BO/CTBeHHBIX

00beKTOB NIPH

CTPOUTE/ILCTBE U PEKOHCTPYKIIMU

3HaThb

TeXHOJIOTHUN O6OI‘(:1H.[€HI/IH MMOJIe3HBIX UCKOIdeMbIX; HAIIpABJ/I€EHUA CO34daHUA
Ma/IOOTXOAHBIX U 6e3OTXO,E[HbIX TEXHOJ’IOFHﬁ; KOMIIJIEKCHOEe
HCI10J/Ib30BaHHWE MUHEPA/ILHOI'O ChIPDbA

YmeThb

dHA/IM3UPOBATH U pa3pa6aTbIBaTb CXeMbI 0601"aU_16HI/IH I10JI€3HBIX
HNCKOIlIdeMBbIX, YCTOI‘/’I‘-II/IBOCTI:: TEeXHOJ/IOTUYECKOr'o nmpounecca U KaueCTBo

BbIHYCKaeMOﬁ MPpOAYKIHH.




CTpyKTYpHBIMI

3J1IeMeHT
KOMIIeTeHIMU

[1naHupyeMble pe3ysibTaThl 00y4YeHust

Bnagetb

CIOCOOHOCTBIO aHA/TM3UPOBaTh U ONITUMU3UPOBATh CTPYKTYPY,
B3aUMOCBsI3H, (YHKI[MOHAIbHOE Ha3HaUeHre KOMILIEKCOB T10 100bIve,
nepepaboTKe 1 00oralleHu1Io M0/Ie3HbIX UCKOIIaeMbIX ¥ COOTBETCTBYIOIINX
TIPOU3BO/ICTBEHHBIX 00BEKTOB ITPY CTPOUTETbCTBE U PeKOHCTPYKLIUH /151
CO3/IaHUsI MATIOOTXOJHBIX M 0€30TX0/JHBIX TEXHOJIOTHH.




4 CTpyKTypa U cojiep)KaHue AUCLUILUITAHBI (A/151 3a04HO0M (opMbI 00yUeHus )

OO0111ast TPYA0EMKOCTh AUCIUITUHBI COCTaB/isieT 28 3aueTHbIx equaul] 1008 akaz. yacos:
— KOHTakTHas pabora — 130,4 akaz. 4acos:

— camMocTosTebHas paboTta — 843,7 aka/. yacos;

— TIOATOTOBKA K MPOMEXXYTOYHBIM arrectaiusMm — 33,9 akaj. 4acoB.
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Paszpen 1. MuHeparbl OIIK-4,
TPOMBIILJIEHHBIX MEeCTOPOXKAEHUM U ITK-3,
n3yueHre ux hU3nuecKnux CBOWCTB IK
1.1. O6mMe cBefieHUss 0 MUHepasax. 4 3 CamocTosiTennbHOe YCTHBIM orpoc. -
Knaccudukarms T10J1e3HBIX n3yueHre yueOHOU 1 3ammra 18,
HCKOIlaeMbIX HayuYHOU JIUTepaTyphl. nabopaTopHbIX pabor. ITK
1.2, dusnyeckue CBOMCTBA 4 1 1 3 [TogroroBka K -
MUHepaJoB, orpeeJisitoLue nabopaTOPHOMY 3aHSITHIO. 20,
000raTuMOCTh MK
1.3. I[kanel 060raTUMOCTH  TIO 4 1 4 -
MJIOTHOCTH, 3/IeKTPUYECKUM U 22,
MarHUTHBIM CBOMCTBaM IC
K-
6.1

b
I1C
K-
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g 8 |& Z|8¢¢g p p YTOUHOU 5 =
S B B o Z Ao aTTecTaluu = T
O S 3
X 8
6.4
HToro no paspeny ! 1 1 10
Paspen 2. MI3yyeHue BellleCTBEHHOI'O
COCTaBa I0JIe3HbIX UCKOIaeMbIX
2.1. XUMHYeCKUi COCTaB MOJIe3HbIX 1 3 OIIK-4,
HWCKOITaeMbIX U  MeTOAbl ero I1K-3,
oripefiesieHUst IK
2.2. MuHepayiornyeckuu cocras 1 3 -
I10J1Ie3HOT'0 MCKOITaeMOro ¥ MeTO/Ibl 18,
€ro ornpe/jie/ieHust [IK
2.3. TeKCTypHO-CTPYKTypHbIe 1 4 CamocrosTenbHOe -
XapaKTepUCTUKU TOJIe3HBIX r3yueHue yueOHOU U YcTHbIl ompoc. 20,
UCKOTIaeMbIX U METO/bI UX U3YUYEHUS Hay4YHOU JTUTEepPaTyphl. 3awmra IK
[ToaroToBKa K nabopaTopHBIX paboT. -
nabopaTOPHOMY 3aHSITHIO. Perienue 3azmau. 22,
[1C
K-
6.1
)
[1C
K-
6.4

11
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HToro no paspeny ! 1 1 10
Pasgen 3. ®Pusuueckue CBOMCTBa
T10JIe3HBIX NCKOIaeMbIX
3.1. Texuosoruueckue CBOICTBa 4 1 3 OIIK-4,
MUHEepPaoB [1K-3,
3.2. MexaHuyeckrve  CBOWCTBA 4 1 2 TK
T10JIe3HBIX UCKOMaeMbIX 1;3
3.3. MarHuTHEIe  CBOMCTBA : 1 2 K
MUHEpasoB -
v CamocrosTenbHOe o
3.4. OneKTpuyeckue  CBOWCTBA 4 1 2 . YcTHBIN o1poc. 20,
n3yueHue yueOHOU U
MUHEPaJioB N 3ammra [IK
Hay4YHOU JIUTepaTyphl. 5 6
3.5. DU3NKO-XUMHUECKHe u 4 1 3 TToArOTOBKa K /1abopaTOpHBIX PALOT. )
= LLIeHU u. ,
Pemenue 3azsa 22
' I1C
3.6. CrniekTpocKkomnuueckue u 4 1 2 K-
PaioCTIEKTPOCKONNYEeCKHE, 6.1
TePMOXUMUUECKHe CBOMCTBA '
b
MUH B
epasio c
K-
6.4
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HToro no paspeny 2 2 2 14

Pasgen 4 Metoapl wuCC/IeqOBaHUS
¢bu3MuecKUx  CBOWCTB  MUHepasioB,

TI0pOA Y Py/,

4.1. MeTto/bl oripefiesieHUs 4 1 3 OIlK-4,
TJIOTHOCTHBIX XapaKTepUCTUK [IK-3,
MUHEepaJioB IIK

4.2. Metozpbl orpefeyieHus 4 1 3 -
JIPOOMMOCTH DY, Y TOPHBIX TIOPO/, 18,

4.3. Metojp! oripejeneHyst KpernocTu 4 1 3 CaMOCTOSITe/IbHOE IIK
1 abpasvBHOCTH Py/| ¥ TOPHBIX T10PO/ n3yueHue yueOHOH U YCTHBIM ompoc. 26

4.4, MeTonpl onpezeeHus 4 1 3 Hay4HOM 3aiura HI&
TBepA0CTU MUHepasioB JIMTEPaTypbl. 11ab0paTOPHBIX .

[ToaroToBKa K aboT.
4.5. MeTtonbl orpeziesieHust 4 1 3 A p 22,
o nabopaTopHOMY Pewenue 3azau.
MAarHUTHBIX U 3JIGKTPUYECKUX CBOWCTB IC
3aHATHUIO.
MHHepaJoB K-

4.6. MeToapb! oripesiesieHUs] (PU3KKO- 4 1 4, 6.1
XUMHUYECKHX CBOWCTB TOBEPXHOCTU 1 ,
MUHepaJioB [1C

K-
6.4

13
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HToro no paspeny 2 2 2 19
»1
Nroro 3a ceccuro 6 6 6 53 3auer
,1
Pa3gen 5. MarHurHele MeTO[bI
oborarteHust
5.1. Pusnueckre OCHOBBI MarHUTHBIX 1 3 IToaroroska K Tekyimyi KOHTPOJIb IIK
MeTo/i0B  oboraijeHusi, MarHUTHbIe 0 nabopaTopHo- yCreBaemMoCT! -5;
T0JIs1 ¥ CBOMCTBA MUHEPAJIOB. [IPaKTUYECKOMY IIK
3aHATUIO, -
CaMOCTOSITe/IbHOE 12;
r3yJeHue yueOHOU 1 IIK
Hay4YHOU JIMTepaTyphl -
19;
I1C
K-
6.4
;
I1C
K-
6.5
3yB
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5.2. MarHuTHble cerapaTtopbl U WUX 1 2 1 3 ITogroroBska K Teky1muii KOHTPOJIb IIK
Tp¥MeHeHue, BCIIOMOraTeJibHOe 6, nabopaTopHO- yCIieBaeMOCTH -5;
obopyJoBaHue. [IPaKTUYECKOMY IIK
3aHSATHIO, -
CaMOCTOSITe/IbLHOE 12;
n3yueHue yueOHOU U MK
Hay4YHOU JIUTepaTyphbl -
19;
[1C
K-
6.4
;
[1C
K-
6.5
3yB
5.3. IIpakTuka MarHUTHOT'O 1 IToaroroeka K Tekyl1uii KOHTPOJIb IIK
oborarieHwus. nabopaTopHO- yCITIeEBa€MOCTH -5;
MPaKTUYECKOMY IIK
3aHATUIO, -
CaMOCTOSITeIbHOe 12;
n3yuyeHue yueOHOU U IK
HayUYHOW JIMTepaTyphl -

15
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4
Pa3pgen 6. DnekTpyuueckue MeTO/bl Tekyluii  KOHTPOJIb
oborarteHust yCrieBaeMOCTH
6.1. dusnueckue OCHOBBI 1 3 IToaroroska K Tekylui KOHTPOJIb [IK
3/IeKTPUYECKUX MeTO/I0B oborartieHust 0 nabopaTopHo- yCIieBaeMOCTH -5;
TPaKTUYECKOMY [IK
3aHATHIO, -
CaMOCTOSITe/IbHOE 12;
n3yueHue yuyeOHOU U IIK
Hay4YHOU JTUTePaTypbl -
19;
I1C
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6.2. CeriapaTopsl /i 3/IEKTPUUYECKOr0 2 1 3 [TogroroBka K Teky1lui KOHTPOJIb [IK
oboralijeH’st MUHepanioB 0 nabopaTopHo- yCIieBaeMOCTH -5;
[IPaKTUYECKOMY IIK
3aHATHIO, -
CaMOCTOSITe/IbHOE 12;
r3yJeHue yueOHOU 1 IIK
Hay4YHOU JIMTepaTyphl -
19;
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Paspen 7. @POUMKO-XUMUUECKHE 5
OCHOBBI (y10TaLNH
7.1 TeopeTuueckrie OCHOBBI IpoLecca 2 1 N3yueHnie 0CHOBHOI 3auura IIK
¢bnoTauumy, 3/1eMeHTapHbIN aKT 0 Y I0TIOJTHUTE/IbHOU nabopaTopHbIX paboT -4
dbaotauyu JIMTepaTypsl 110 Harvicanue IIK
7.2 B3aumogelictBue (a3 1 1 JUCLIUTIVHE, KypPCOBOI'0 TIpOeKTa -5
0 KOHCITeKTa JIEKI[1H. BrimonHeHue u IIK
pelieHue -12
MPaAKTAYECKUX IIK
3a/laHuM -19
I1C
K-
6-4
I1C
K-
6-5
Hroro no paspeny 5 3 : - 2
0
Paszpen 8. Munepanusanus ) N3yuyenne OCHOBHOM 3awumra [IK
ny3bIPbKOB BO3JyXa npu ¢uioranuu W [IOTIOJIHATEIbHON nabopaTopHbIX paboT -4
8.1 DnemeHTapHbBIM akKT TIpoLiecca 1 1 JITepaTypsbl o Hanmcanue IK
dbaotauyu 0 JUCLIMIIVHE, KyPCOBOI'0 TIPOeKTa -5
8.2 KuHeTnueckue 3aKOHOMEPHOCTH 2 J 1 1 KOHCIIEKTa JIeKLMH BeirosiHeHue u IK
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Pazpen 10. ®d10TalMOHHbIE ) N3yyeHne 0CHOBHOM 3awura [IK
MallHHBbI " BCIIOMOrare/ibHOe U [IOMOJIHATETbHON nabopaTopHbIX paboT -4
obopyspoBaHue JIATEepaTypshl 1o Hanmcanue IIK
Knaccudpukaimss  ¢ooromamiH U 2 2 1 1 JUCLUIIIVIHE, KyPCOBOTI'0 TPOeKTa -5
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B nmpouecce rmpenofaBaHusi AMCLUIUIMHBI ~ TPUMEHSIIOTCS  pa3/iMuHble  BU[bI
oOpa3oBaTe/TbHbIX TEXHOJIOTHH.

JIeKIIMOHHBIN MaTepuras 3aKpeIisieTCs B TpoLiecce BbITIOHeHUs 1TabopaTOpHbIX paboT.
OcBoeHre TeopeTHYeCKOro MaTepHasa 1 BhINMOTHeHHe 1ab0paTOpHBIX paboT MO3BOJISIIOT CTY-
JleHTaM O0CO3HaTh KOMIUIEKCHBI XapakTep Kypca, ero OpraHMueckyl CBsi3b C JPYTMMH
JUCLIMIUIMHAMM; C(OpMHpOBaTh 3HaHUSI O TpolieccaX OKYCKOBaHMS U MeTa/ulypruyecKux
rporieccax, a Takke B JajbHelllleM TPUMEHUTb I0JlyuyeHHble 3HaHUs B TPAKTUYeCKOMN
JesITe/TIbHOCTH.

[Tepemaua HeOOXOAMMBIX TeOpPeTUUECKHWX 3HAHWNA U (OpPMHUPOBaHME OCHOBHBIX
TIpe/ICTaB/IeHHH 110 KypCy TIPOUCXOUT C UCTIOMb30BaHWEM MY/IbTUMEUIHOTO 000pyZOBaHuSI.

1. TpapuioHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHH OPUEHTUPYIOTCS Ha OpraHK3al{uio
oOpa3oBaTesbHOTO  TpOLiecca, TPeAToJaralilyl0 MpsIMYH TPAHCISALMIO 3HAaHUM  OT
nperiofiaBaTesisi K  CTyJeHTy  (TIpeMMYLeCTBEHHO Ha OCHOBe  OOBSICHUTeTbHO-
WITIOCTPAaTUBHBIX MeTO/IOB 00yueHus). YueOHasi AeATe/NbHOCTb CTy[eHTa HOCHUT B TaKUX
YCJIOBUSIX, KaK MPABUJIO, PETIPOAYKTUBHBIN XapaKTep.

®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAaHHEM TPA/UIIMOHHBIX TeXHOJ/IOTHIA:

VudopmaliioHHasi  JieKLusi —  T0C/iefloBaTe/ibHOe — U3/I0KeHWe  MaTepvaia B
JVICLIUTJIMHAPHOMW JIOTHKeE, OCYIIeCTB/ISIeMOe TPerMYIIIeCTBEHHO BepOa/ibHbIMUA CpPe/iCTBAMHU
(MOHOJIOT TIpero/iaBaTeris).

CemuHap — Oecema  rmiperofiaBaresii W CTYA€HTOB, OOCYy)KZeHue  3apaHee
TIOJITOTOB/IEHHBIX COOOILeHUI M0 Ka)K[AO0MYy BOIIPOCY IJlaHa 3aHATHS C eJUHBIM [IJi BCeX
riepeuHeM PeKOMeH/1yeMOi 00s13aTeTbHOW M [IOTIOJTHUTETbHOU JTUTepaTyphl.

[TpakTHYeckoe 3aHsTHe, MOCBSILEHHOe OCBOEHHI0 KOHKPETHBIX YMEeHHH U HaBBIKOB TI0
TIpe/l/IOKeHHOMY alrOpUTMY.

2. TexHo/1I0rMU MPo0/1eMHOr0 00yueHHs1 — OpraHu3alvst 06pa3oBaTeIbHOTO MpoLiecca,
KOTOpasi ~TIpeArojiaraeT IIOCTAHOBKY TIPOOJIEMHBIX BOTPOCOB, CO3/jaHWe  yUeOHBIX
Npob/ieMHbIX CUTyalUWd [/Isi CTUMYJIMPOBaHUSI aKTUBHOW TI03HABaTe/IbHOW [IesTeIbHOCTH
CTY/IeHTOB.

@®opmbl yuyeOHBIX 3aHATHHA C MCHO/Ib30BaHHEM TeXHOJIOTHIl NPo0/eMHOro
o0yueHuUs:

[MpobnemHasi JieKLusi — W3/I0)KeHWe Marepuana, IIpejriojaratoiiee I0CTaHOBKY
npo0/IeMHBIX U /AWCKYCCHOHHBIX BOTIPOCOB, OCBeIljeHWe PAa3/JMUHbIX HAYYHBIX TIO/IXOZOB,
aBTOPCKHe KOMMeHTapUH, CBsi3aHHbIe C Pa3/IMUHbIMU MOZEe/ISIMU UHTEePIIpeTal[ii U3y4yaeMoro
MaTepHara.

Jlekimss  «BABoeM» (OMHapHasi JieKLUs) — U3/I0)KeHWe Marepuana B ¢opme
[Ma/IoTUYecKoro Oo0IeHus1 JBYX TiperiofiaBaTesnield (HarmpuMep, PeKOHCTPYKLHS Auanora
Tripe/iCTaBUTe/Iel pa3/IMUHbIX HayUHbIX IIKOJI, «YUYEeHOT0» U «TIPaKTHUKa» U T.I1L.).

[TpakTrueckoe 3aHsATHe B (hopMe TMPAaKTHKyMa — OpraHu3anus y4eOHOW paboThl,
HarpaB/ieHHasi Ha pellleHre KOMIUIEKCHOM yueOHO-TI03HaBaTe/IbHOM 3aj/jauu, TpeOyroiel oT
CTy/leHTa MPUMeHeHUs] KaK HayUHO-TeOpeTHYeCKUX 3HaHUM, TaK Y MPaKTUUeCKHUX HaBbIKOB.

[MpakTHyeckoe 3aHsTHEe Ha OCHOBe Kelic-MeToZia — oOyueHWe B  KOHTeKCTe
MOZIe/IMPYeMOM  CUTyallu¥,  BOCIIDOU3BOJSIIEM  peasibHble  YCAOBUSI ~ HAy4YHOW,
TPOU3BO/ICTBEHHOM, 00111eCTBeHHOM JlesiTeTbHOCTH. OO6yuaroruecst JIOJI>KHBI

MPOaHa/M3UPOBaTh CUTYaLMIO, pa300paTbCsi B CyTH MpoOieM, MpeAJIOKUTh BO3MOYKHBIE
peliieHHsi U BbIOpaTh Jyuiliee W3 HUX. Kelichl 0asupyroTcss Ha peasbHOM (haKTHUeCKOM
Marepuasie UM ke IPUO/IKeHbI K peaslbHON CUTYarH.

3. VIrpoBble TeXHO/IOTHH — OpraHu3aliis 00pa3oBaTebHOTO Mpoliecca, OCHOBaHHast Ha
PEKOHCTPYKLIMK MOJiesiell ToBe/leHus] B paMKaXx Ipe/l/I0O’KeHHbIX CLieHapHbIX yC/I0BUI.

@®opmbI yueOHBIX 3aHATHI C HCI0/Ib30BaHHEM UIPOBBIX TEeXHO/IOTHM:

YuebHass wrpa— ¢(opma BOCCO3[aHHSI TIPeJMETHOTO U COLMAIBHOTO COZEp’KaHus



Oyayiield mpodeCcCOHAMBHON [1eSITeNTbHOCTH CIeIManyCcTa, MOZEIMPOBaHUsl TaKHUX CHCTEM
OTHOILIIeHWH, KOTOpbIe XapaKTepHBbI /I/Isi 3TOM /lesATeIbHOCTH Kak 11eJIoro.

[enoBasi urpa — MoJie/TMPOBaHKe Pa3/IMYHbIX CHTYalUi, CBS3aHHBIX C BHIPAOOTKOW M
TIDUHSITUEM COBMECTHBIX pellleHWHd, 0O0Cy)/leHHeM BOIIPOCOB B peXHMe «MO3T0BOTO
LITypMa», PeKOHCTPYKLIMel (PYHKL[MOHA/IbHOTO B3aUMO/IeHCTBYS B KOJIJIEKTHBE U T.I1.

PonieBasi urpa — MMHUTaLMs WM PEKOHCTPYKIMS MOZesiell pojieBoro TOBeJieHUs B
TIpe/lJIO’KEeHHBIX CLieHapHbIX YC/IOBUSX.

4. TexHOJIOTMH MPOEKTHOI0 00y4eHHUsI — OpraHu3aliysi 0Opa3oBaTe/IbHOTO Tpolecca B
COOTBETCTBUU C a/ITOPUTMOM TIO3TAllHOTO peIIeHHs TIPO0/IeMHON 3a/laud WM BBITIOHEHUS
yuebHoro 3azanusi. [IpoekT TipeArionaraeT COBMECTHYHO  yueOHO-TI03HaBaTeIbHYHO
JlesTeIbHOCTb TPYTITBI CTY/IEHTOB, HallpaB/IeHHYI0 Ha BHIPAOOTKY KOHLIETILIMY, YCTaHOBJIEHHE
Lesielt U 3a7a4, (HOpMYJTMPOBKY OXKHJAeMbIX pe3y/bTaToB, OMpejesieHyde TPUHLUIIOB U
METO/IMK pellleHHs] TIOCTaBIeHHbIX 33/lay, TUIaHWPOBaHKe X0/a PaboThl, TIOMCK JOCTYITHBIX
OTTHUMAJIbHBIX PECYPCOB, MO3TANHYI0 peaan3aliyio IlaHa pPaboThl, TIPe3eHTalI0 pe3y/IbTaToB
paboThl, X OCMBIC/IEHHE U PedIKCHIO.

OCHOBHbIE THIIBI IPOEKTOB:

WccnenoBaTenbCKUid  MPOEKT — CTPYKTypa TMpubikeHa K QopMaTty Hay4dHOTO
WCcieloBaHus ([10Ka3aTebCTBO aKTya/lbHOCTH TeMbl, OIpejie/ieHne Hay4yHOU Ipob/iembl,
npefiMeTa ¥ O0BEKTa WCC/Ie/[OBaHUs, LieJiel W 3a/lady, MeTOo/|0B, NCTOYHUKOB, BBIIBIDKEHHE
ruroTe3sbl, 060011eHre pe3yIbTaToB, BBIBO/LI, 0003HaUeHUe HOBBIX MP0bJieMm).

TBOpueckuii TIPOEKT, KaK TIPaBU/IO, He MMeeT JeTaJbHO MpOpaboTaHHOM CTPYKTYPBI;
yueOHO-TI03HaBaTe/bHasl JeTellbHOCTb CTYZEHTOB OCYIIEeCTB/sieTCsl B PaMKax pPaMOYHOTO
3a/laHusl, TIOJUMHSSICH JIOTMKe W HWHTepecaM Y4YaCTHUKOB [IPOE€KTa, >KaHpPy KOHEYHOro
pe3ysibTaTa (rasera, puabM, Npa3HUK, U3JaHue, SKCKYPCUS U T.I1.).

VHdopMaoHHBI  TIDOEKT —  y4eOHO-TI03HaBaTeNbHAsl /IeATebHOCTE C  SIPKO
BbIDa)KEHHOM 3BPUCTUYECKOW HarpaB/ieHHOCThIO (TOMCK, OTOOp W  CuUcTeMaTh3aLus
vHpopMaMi O KAakOM-TO OO0BeKTe, O03HAKOMJIEHWe YYaCTHUKOB TIPOEKTa C 3TOM
vHdpopmalLvei, ee aHamu3 U 00001IeHre 715 TIpe3eHTaly 6oJiee IIMPOKOM ayAUTOPUN).

5. VHTepakTHBHBIe TeXHOJIOTMHM — OpraHu3anys 00pa3oBaTesbHOTO IPOLIecca,
KOTOpasi TIpeAriosiaraeT akTHUBHOe W HeJWHeHHOe B3aUMOJelCTBHe BCeX YYaCTHUKOB,
JOCTIDKeHHe Ha 9TOM OCHOBE JINUHOCTHO 3HAUMMOTO /TSI HUX 00pa30BaTenbHOrO pe3ybTara.
Hapsiny co crieljuasim3upoBaHHBIMUM TE€XHOJIOTHUSIMUA TaKOT'O PO/ia MPUHLIAIT UHTePAKTUBHOCTH
NPOC/TIe)KMBAeTCSI B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTe/NbHBIX — TEXHOJIOTHH.
VHTepakTUBHOCTb ~ TOZipasymMeBaeT  CyOBeKT-CyOBeKTHble  OTHOLIeHWs B Xofe
oOpasoBaresbHOTO TIpoLlecca M, Kak CjejcTBhe, (OPMHUPOBaHWE CaMOpPa3BUBAIOIIEHCS
MH(POPMALIMOHHO-PECYPCHOM Cpe/ibl.

®opMbl  yueOHBIX 3aHATHH C HCHO/Ib30BaHHEM  CHenHa/JTu3HMPOBAaHHBIX
HHTePAKTHUBHBIX TeXHO/IOTHM:

Jlekuusi «0OpaTHOW CBSI31» — JIEKLUMS—TIPOBOKAIMs (M3/I0KeHHe Marepuasa C 3apaHee
3arjlaHMpOBaHHBIMM  olMOKamMu),  JieKiusi-Oecesla,  JIeKUUS-AACKYCCHSI,  JIEKLIUsI-
TpecCKOH(epeHLIsI.

CeMHHap-/JUCKYCCHUsl — KOJUIEKTUBHOe 00CY)/leHHe KaKoro-imbo CIopHOro BOIpOCa,
npo0sieMbl, BBISIBJIEHHEe MHEHW B TpyIe (MeXTpPYIIOBOW AMaior, AWCKYCCHS Kak CIIop-
Jliarnor).

6. WHpopManMoHHO-KOMMYHHUKAI[MOHHBIe 00pa3oBaTe/ibHbIe TEXHOJIOTUH —
opraHu3arys obpa3oBaTesbHOT0 riporiecca, OCHOBAaHHast Ha TIpUMeHeHUr
CIeLaTM3UPOBAaHHBIX MPOTPAMMHBIX CPeJl ¥ TEXHUUECKHUX CPeJCTB PaboThl ¢ MH(OpMaLei.

®opMbl yueOHBbIX 3aHSITUN C HCIOIb30BaHKHEM UH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlek1Usi-BU3ya/n3alusi — W3/I0)KeHHe COjlep)KaHUsl COTIPOBOKIAeTCsT Tpe3eHTaluei
(memoHcTparmeli yueOHBIX MaTepHUaoB, MPeCTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CHCTEMaX,
B T.U. WIFOCTPAaTUBHBIX, TpapruecKux, ayJo- U BUieoMaTepuasos).
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6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOSITe/TbHOUH PadoThl 00yYarIIUXCsl

CamocrosTesnibHasi paboTa CTYyZEeHTOB IOCTpOeHa TakWM 00pa3oM, 4TO B IIpoliecce
paboThI CTY/IeHTHI 3aKPeTUISIOT 3HAHUS, TI0JTyueHHbIe B MTPOLiecce TeOPeTHUYecKoro obyueHus,
TeM caMbIM (POPMUPYIOT TIpodecCroHabHbIe YMeHUsl ¥ HaBbIKU.

B nporjecce n3yuyeHus: JUCLIMIUIMHBI OCYLECTB/SIETCS TeKYLU U TIepuoJUuecKuil KOH-
TPOJIb 3@ pe3y/ibTaTaMd OCBOeHHsl yueOHOro Kypca. TeKkyuiuid KOHTPO/b OCYILeCTB/ISIeTCS
HeroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3akKperuvieHus, 000OIeHusT W CHCTeMaTH3alyu
3HaHWM, yMeHWH, B/aJleHUss HaBblKaMU M T103BOJISIET OMepaTUBHO [UAarHOCTUPOBAaTb U
KOPpeKTUPOBaTh, COBEPIIEHCTBOBATh 3HAHWs, YMEHMUs U BraJieHWe HaBblKaMU CTY/IeHTOB,
obecrieurBaeT CTUMYJ/IMDOBaHWe W MOTHBALMIO UX [IeSITeTbHOCTU Ha KaXK/IOM 3aHSTHH.
TeKy1uii KOHTPOJb OCYIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[TeprosuyecKkuii KOHTPOJIb, Lie/lb KOTOPOTO 0000lijeHre M CHUCTeMaTH3alvs 3HaHWM,
nipoBepKa 3¢ (eKTUBHOCTH YCBOEHHS CTYZEeHTaMH OIpe/ie/IeHHOr 0, JIOTUUeCKU 3aBepLleHHOro
cofiepKaHusi yueOHOro Martepuana, OCYIIeCTB/sSeTCs B (opMe 3alluThl /1ab0paTOPHBIX,
NPaKTHUUeCKUX, KOHTPOJIbHBIX PaboT.

[To pucyunHe «O6oraTuTenbHble TMPOLIECCHI» TPeAyCMOTpeHa ayJuTopHas MU
BHeay/IUTOpHasi CaMOCTOosiTe/IbHasi paboTa 00yuaromuxcsi.

4 Kypc
IIpuMepHbIi epeueHb 3a/1a4 /i/Isl MOJr0TOBKH K KOHTPOJIbHOM paboTe
3azaua 1 M3yyeHue BellleCTBEHHOI'O COCTaBa MUHEPAIbHOI'O ChIPbs
Llenbto paboThl sIB/IsSIeTCS O3HAKOMJIEHHWE CTYJEHTOB C XHWMHUECKUM COCTaBOM
NIPUPOJHBIX MHHEparioB M MeTOJMKOM IepecyeTa XMMHYeCKOro M (ha3oBOro cocraBa Ha
MUHepa/IbHbIM.

3agaua 206paboTKa pe3y/ibTaTOB rPaHy/IOMeTPUYECKOTO aHaIM3a
PaccuuTate rpaHy/JIOMeTPUYECKMH COCTaB pyAbl W  pacrpefie/ieHe IeHHOTO
KOMIIOHeHTa T10 K/laccaM KPYIHOCTH.

3agaua 3 O6paboTKa pe3y/bTaTOB I'PaBUTAI[MOHHOTO aHa/K3a
PaccuutaTth pe3ysbTaTbl TPaBUTALMOHHOTO AaHAaaM3a MUHEpPAbHOTO ChIPbS C
pacrpeiesieHMeM LIeHHOTO KOMIIOHEHTa M0 K/jaccaM KpPyImHOCTH

3agaua 406paboTKa pe3y/bTaTOB MarHUTHOTO aHa/K3a
Paccuutath  pe3ysibTaThl MarHMTHOTO  aHajAM3a  MHHEPAJbHOTO  ChIpbsi  C
pacrpeie/ieHMeM LIeHHOT0 KOMIIOHEHTa M0 K/laccaM KPYITHOCTH.

IIpuMepHBIN NepedyeHb BOMPOCOB /ISl CAMOCTOATE/TBHOI0 H3yYeHHs H MOJrOTOBKHU K
3ayery

1. MertoppI oripe/iesieHus 3/IeME@HTapHOTO COCTaBa MpoObl. MeTo/pl, pa3pyliaroriie
npoby(XUMHUUeCKUi, crieKTpasibHbIi). Hepa3spyliuatoriye MeTo/ibl 371leMeHTHOTO
aHasr3a(peHTreHO(/IF00PeCLIeHTHBIN, aKTHBALIMOHHBIN).

2. TlpuHuunuanpHasi cxema MCCe/J0BaHUs BellleCTBEHHOr0 COCTaBa Py/Abl.

3. UyBCTBUTE/ILHOCTB, MOTPEIIHOCTh, IKCIIPeCCHOCTh aHa/IU3a.

4. Knaccuukanus XMMUYeCKMX MeTO/I0B aHa/lv3a py/, B 3aBUCMMOCTH OT MeTO/I0B
rccae0BaHUs(TpaBUMeTPUUECKUM aHa/Iu3, TATPUMEeTPUYEeCKHH aHaju3,
dboTomMeTpUUECKUIT METO/], aTOMHO-abCOPOLIMOHHBIN METO[).

5. Metozp! onpeiesieHrst MAHEPaJIOrM4ecKoro cocraBa (MakpOCKOIMYecKoe
M3y4yeHre, MUKPOCKOIIMYEeCKOe MCCIe/JoBaHue, peHTreHorpa(uuecKui
KO/IMueCTBeHHbIN (ha30BbIi aHaIM3, MHPpaKpacHasi CrIeKTPOCKOITHSI, TepMUUeCKUA
aHanus).
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TeKCTypHO-CTPYKTYPHasl XapaKTepuCTUKa MUHEPaIbHOTO ChIPbSI.
7. Knaccudukaiysi MUHepaabHbIX BblJ|e/IeHUM 110 pa3Mepy U Crioco0bl U3BIeUeHUs 13

PYA.
8. Mertopbl onpesiesieHNs CTPYKTYPbI (LU, aHIUTHAD).

5 Kypc
Ilepeuensb /1a00paTopHBIX PadoT:
1. OmnpezeneHre MarHUTHBIX CBOKCTB 00pa3iia;
2. BiusiHMe TeXHOJOTMUeCKUX TlapaMeTpoB Ha paboTy cerapatopa COM 173;
3. U3yueHue B/UsIHUS DPa3IMYHbIX TlApaMeTPOB Ha TIOKa3aTeaw pabOThl MOKPOTO
MarHuTHOTO Cernaparopa;
4. MarHuTHBIN aHau3 MPoObl HA TPyOUATOM aHAM3aTOoPE;
5. OrmpegeneHrie BeJIMUWHBI YZebHOTO TpUbO03apsi/a;
6. V3yueHue BMSHWS  pa3IMUYHbIX [apaMeTpOB Ha  TOKa3aTesid  paboThl
sneKTpuueckoro ceraparopa I1C 1;
7. V3yuenue pabOTbl MAarHUTOTHIPOCTATUYECKOTO CEMAapaTopa;
8. Perenepauys TsDKe0CpeJHOW CyCrieH3MM Ha MarHUTHOM cerlapaTope.
Bonpocel /11 IpoBejeHNs TeKylero KOHTPOoJIs.
Tema du3suueckue OCHO8bI MASHUMHbIX Memoo08 0002aujeHusl, MazHUMmMHble noas u
ceolicmea MuHepasnos
1. MarHuTHoe 1oJie U ero CBoWcTBa. HarpsykeHHOCTh MarHUTHOTO MoJjsi. MarHuTHast
WHYKLUS.
2. Knaccudukariysi MUHepasoB 110 MarHUTHBIM CBOMCTBaM.
3. MarauTHas BOCIIpUMMUYMBOCTb, UTHTEHCUBHOCTb HAMarHM4yMBaHUs MUHEPAJIOB.
4. MarHuTHble CBOMCTBA CUJIbHOMarHWTHbIX MUHEpasoB.
5. MarHuTHbIe CBOHCTBA C/TaDOMarHUTHBIX MUHEPAJIOB.
Tema MazHumHble cenapamopbl U UX npuMeHeHuUe, 8CnomozamesibHoe 060py008aHue
. Knaccudukaiysi MarHUTHBIX CUCTeM. XapaKTepHUCTHUKAa MarHUTHBIX CUCTEM.
. MarHuTHbIe 10151 CerapaTopoB [jisi o0oraieHusi CUIbHO U CIabOMarHUTHBIX DY,
JvHaMuKa IBW>KeHUs DyJbl B cerlapaTopax C BepxHel mojjaueii MaTepuarna.
IuHaMuKa BWKeHUs pyZbl B cerlapaTopax C HWKHel rojiaueil Matepuara.
. Knaccudukaiysi MarHUTHBIX CerapaTopoB, X MapKUPOBKA.
6. Cemaparopsl /151 CyX0oro oboraiieHusi CJIbHOMarHUTHBIX py/1. Kesie300TAemTeNy.
Y CTpOUCTBO, perympoBKa.
7. Cemnaparopbl /s MOKpPOro oOoraiieHusi CWIbHOMAarHWTHBIX pYZ. YCTPOKCTBO,
peryavpoBKa.
8. Cemaparopsl Jjisi CyX0ro ¥ MOKPOT0 oboraitieHust ciaboMarHUTHBIX DY,
9. BhbICOKOrpasiueHTHbIe CerapaTopbl M CerapaTropbl C MarHMTHBIMU CUCTEMaMHu W3
peKo3eMe/IbHbIX CI1JIaBOB.
10. BcriomoraTenbHOe 000pyZiOBaHMe [Ijisi MArHUTHOTO 0OO0TaIleHusl.
11. [Tpou3BOAUTENLHOCT MarHUTHBIX CerapaTopoB, (DaKTOpbl, BAWSIOLIME Ha 3Ty
BeJINUKHY.
Tema Ipakmuka mazHUMHO20 0b60o2aujeHus

[ToAroToBKa py/ibl K MarHUTHOU Cerapariyiu.

TexHosorust 060TaIeHus: CUIbHOMarHUTHBIX PYI.

TexHonorust oboraiijeHus1 C;IabOMarHUTHBIX PY/I.

TexHosorust 06e3Kesie3HeHUs] HEPYZHOTO ChIPbsI M 000TallleHHe BTOPUYHOTO ChIPBSI.
5. OKCcrTyaTajisi MarHUTHBIX CerapaTopoB, KOMITOHOBKa OOODYZOBaHUS B IjeXax

MarHMTHOT'O OOOraIlleHusl.
Tema DusuuecKkue 0CHOBbI 31eKMpuueckKux Memoooe obo2aujeHust

1. OnekTprueckoe rosie ¥ ero cBorcrea. HanpsokeHHOCTh OJIS.

2. Cnoco0OblI 3apsgKy YaCTHIL.

GTh WN=

bl .
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3. Knaccudukaiyss MUHepasoB 10 3/1eKTPUUeCKUM CBOWCTBAM.
4.  OnekTpuyeckast IPOBOAUMOCTb U JU3JIeKTpUUecKas IIPOHULIAeMOCTb MUHepasioB.
5.  Mertogp! onpefiesieHUs 3/1eKTPUYECKUX CBOMCTB MUHEPAJIOB.
Tema Cenapamopb! 015 31eKmpu4ecko20 obo2aujeHust MUHepanos
1. Knaccudukarnums criocob60B 3meKTpocenaparyy.
2. CemnapaTopbl AJs1  371€KTPOCTaTUYeCKOM  cerapaljud. Y CTpoWCTBO, pabora,
peryJyvMpoBKa.
3. Cenapatopsl j1s TpUOO3/1€KTPOCTaTUYECKOW cernapaly. YCTpoicTBo, pabora,
peryJyMpoBKa.
4. CenapaTopsl /i/151 KODOHHOM CelapaLyu.
5. Cemnaparopsl /s TpUO0a/[re3MOHHON CceTlaparyu.
6. [IusnekTpuueckas ceraparysi.
Tema IIpakmuka 31eKmpuyecko20 obozaujeHust
1. TlogroroBka pyzbl K 3/1eKTPUYECKON cerapaLiyy.
2. Tlpou3BOAUTENBbHOCTb 3/7€KTPUUECKUX CerapaTopoB, (paKTOPbI, BAUSIIOIIME Ha 3TY
BeJINUUHY.
3. TexHonorus oboraijeHus py/ 3JeKTPUUECKOM ceraparjyei.
4. TexHonorus oboraiieH!si BTOPUYHOTO ChIPBbSI.
5. DKCIulyartanysi 37eKTPUYeCcKHX CerapaTopoB, KOMIIOHOBKa 00OPYZOBaHHUS B LieXax
3/1eKTPUUECKOro oboraieHusl.

5 Kypc

IlepeueHb J1a00paTOPHBIX PadOT:
N3yueHuie BUSTHUS pa3/IMUHbIX peareHTOB Ha CMauyMBaeMOCThb TTOBEPXHOCTH MUHEPasioB.
N3yueHne CBOWCTB (HIOTAl[MOHHOTO [IeHCTBUSI OCHOBHBIX peareHToB—cobupaTesieii.
M3yueHure CBOWCTB peareHTOB - TeHOOOpa3oBaTeJiei.
N3yuenune cobuparenbHOM CrIOCOOHOCTH peareHTOB — cobupaTesiell MeTOJOM BaKyyMHOMU
dbnoTarmm.
N3yueHne KuHeTUKHU (pyioTaLiyu.
O6oraiijeHre MeJHO-LIMHKOBOM PY/Ibl TIO CXeMe TIPSIMOi CceIeKTUBHOM (h/ioTar[uu.
@ioTalus yris.
N3yuenuie paboThl HeTpepbIBHOM (hI0TAIJMOHHOM YCTAaHOBKH.
dsioTaLys Ha MalllvHe [Jis TIeHHOW cerapaliyu.
dioTaLysg Ha KOJIOHHOW MalllHe.

IIpuMepHbI epedyeHb KOHTPO/IBHBIX BOMPOCOB /I/Is1 CAMONPOBEePKH
®U3MKO-XUMUYeCKHe OCHOBbI (hI0Tal|M.

Knaccudukanys ¢pioTalioHHBIX TIPOLIECCOB.

WcTopusi BOSHUKHOBEHUS U Pa3BUTHS METO/Ia.

XapakTeprCTHKa TBep/ioH ¢ha3bl.

XapakTeprCcTHKa XKUAKou (dasbl.

Eal

MuHepanu3anus my3bIpbKOB BO3/yXa MPU (JIOTaLUH.
CMmaurBaHMe MUHepasbHbIX TTIOBEPXHOCTEM.

[IBOMHOM 3/1eKTPUYECKUU CJIOU.
TepmoarHaMUUeCKUM aHaIU3 TIPOLIECCOB MUHepaInu3aLyiu.
Kunetnueckuii aHanu3 rpoLiecCoB MUHepasIv3aLiiu.

Eal
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10.

11

14.
15.

OcHoOBHbIe (paKTOPBI, BJUSIOIIYE Ha MIPOLieCC MUHepaIu3aliiy.

KuneTuka otariyy, CKOpoCTh U CeIeKTUBHOCTh (IOTaLIMH.

KpyrHocTh ioTHpyembIX YacTuLl.

AHanu3 cus, 1efCTBYIOIIUX MeXXAY COMDKaroIMMUCS My3bIPbKOM U YaCTULIeH.

(DJ'IOTEIL[I/IOHHI)IE peareHThl.
Ha3HaueHue u KJ'[aCCI/ICl)I/IKaL[I/IH Cl)J'IOTaL[I/IOHHLIX peareHToB.

PeareHTbI cOOMpaTesy, COCTaB, CBONCTBA M MeXaHU3M JeHCTBUSI.
PeareHTbl aKTHBATOPhI U UX JleficTBUe TIpY (I0TaLIMK.

PeareHThb! leripeccopsl, COCTaB U JielCcTBUE NpH (I0TaLUH.
PeareHTbl perynsTopsl CpeJjbl U UX JleiiCTBHe TIpY (UIoTaL{uy.
PeareHTbl meHOOOpa3oBaTe/ny, COCTaB U JeliCTBHe.

dJioTaliMOHHBIE MAIIIMHBI U BCTIOMOTaTe/IbHOoe 000py/J0BaHue.
MexaHnueckue GI0TOMAIITUHBI.
[THeBMOMexaHHUecKre (I0TOMAILWHBI.
[THeBMaTHYecKre GhI0TOMAILKHBI.
BcrniomoraresibHoe (hoTaliioHHOEe 000pyI0BaHME.

[TpakTuka pnoTauyu.
[MpakTHKa (hroTaLUK anospHBIX HeCyIb(UAHBIX MUHEPAJIOB.
[pakTyrKa (roTauyy MeJHbIX U MeIHO-LIUHKOBBIX DY/,
[MpakTHKa (hoTalK CBUHL{OBO-LIMHKOBBIX U CBUHL|OBO-ME/IHBIX PY/I.
[pakTyrka (roTauyy NoIMMeTalIuuecKuX pyz.
[TpakTyrka ¢noTauyy Hecynb(UAHBIX MUHEPAJIOB.

I[IpuMepHBbIH NepeyeHb BOMPOCOB /ISl TEKYIlled aTTecTal[uu:
Yrto xapakTepr3yeT BeJIMUMHA KPaeBOro yrjia CMauyuBaHUs?
Kak BMsOT peareHThl coOuWpaTeny W JleNpeccopbl Ha CMauMBaHWe MHWHEPaTbHbBIX
TOBEPXHOCTeN?
YTto Takoe ruipaTHBIN C/I0MN?
Kakotii KpaeBoii yros cMauMBaHUsI SIB/ISIETCSI paBHOBECHBIM?
UTo Takoe rUCTepe3nc CMaurBaHUs?
3HaueHUe sIBJIEHWM TIOBBIIIEHUSI W CHIDKEHUS] CMauyuMBaeMOCTH TIOBEPXHOCTeM [i/ist
ripoiiecca ¢UioTaluu.
UeMy paBHa BelMUMHA KpaeBOTO yrja CMauyvBaHUsS B Cjyuyae TOJIHOTO CMauyWBaHUS U
TIOJTHOT'O0 HeCMaurBaHUA?
[na dbnoTalu KaKUX MHHEPAJOB MOTYT HCIIOJ/Ib30BaThCsl OYTH/IOBBIA KCAHTOT€HAT M
oJieaT HaTpUs?
Kakoii peareHT siBisieTcsi 0Oojiee CeJIEKTUBHBIM: OjieaT HATpUs WIA OyTUIOBBIM
KCaHTOreHaT?
Kak u3MeHsieTCsl BbIXO/, KOHIIEHTpaTa TpU yBeJMYeHUM KOHIL[eHTpAaliy KCaHTOreHaTa u
rnouemy?

. Uto Takoe GecrieHHast hoTarys?
12.
13.

KakoBa 06/1acTh npuMeHeHMst becrieHHOM (hoTal[uu?

B uem 3ak/iouaeTcs TIPUUWHA T[IOBBIIIEHHS TPOYHOCTH BO3ZYIIHBIX ITy3bIPDHKOB B
TIPUCYTCTBUU IT€HOOOpa3oBaTesiei?

Kakue neHooOpa3oBaTe/y SB/SIOTCS Haubosiee CUTBHBIMU?

Kakumuy CBOWCTBaMHM JIO/DKHBI 00/1aaTh (hJIOTAIlMOHHBIE TIEHBI?
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16. [Touemy T1Ipy TIOBBIIEHWH KOHIIEHTpalMu TieHooOpa3oBaresss TeHOOOpa3oBaHMe
yCUIUBaeTcs?

17. IToueMy Iy3bIpBKH BO3JyXa BBIJE/ISIOTCS Ha MIOBEPXHOCTU MUHEPA/IbHBIX YaCTHL], a He B
o0beMe XuaKou asbl?

18. Kak n3meHsieTCst BBIXOZ, KOHLIEHTpATa IPU M3MeHeHUH KOHL|eHTpaLy cobuparesiei?

19. Kak BnusieT crerneHb THUAPOPOOHOCTU TOBEPXHOCTU Ha BEPOSITHOCTb BO3HWKHOBEHUS
My3bIPbKOB rasa’?

20. Urto Takoe BakyyMHasi (ioTaLus?

21. Yto Takoe CKOpOCTh ¢oTaLu?

22. Kakue ¢akTophbl BIKSIOT Ha CKOPOCTb (P/IOTALMY U Kak?

23. KakoBbI IPUYMHBI CHI)KEHUS] CKOPOCTH (pyioTaliuu (hJI0TUpPyeMoro MuHepasa?

24. KakoBbl IPUUMHBI YBeTMUEHUs] CKOPOCTH (P/IOTALIMH JielpeccupyemMoro MruHepasna?

25. Kak u3MeHsieTcs CeIeKTMBHOCTb pasfie/leHHdss MUHepasioB IIPU YBeJW4YeHWH CKOpPOCTU
dbaoTaryn?

26. Ha3HaueHue U MexaHU3M /IelCTBUS IPUMEHsIeMbIX peareHTOB.

27. KakoBO 3HaueHue UCI0/Ib3yeMbIX PeareHTOB U MeXaHU3M UX JeUCTBUS?

28. KakoBbI XapakTepHble 0COOEHHOCTH Py, repepabaThiBaeMbIX IO TPSIMOMN CeIeKTUBHOU
cxeme?

29. Kakue py/ibl Ha3bIBatOTCS CIVIOIHBIMU CYIb(QUIHBIMU?

30. [IpuuuHbl, 3aTpyAHsIOLME (IOTALMI0 MeHO-LIMHKOBBIX py/?

31. KakoBsl Zipyrue BO3MOXKHbIe peareHTHble peXXUMbI (PJI0Taliii MeHO-LIMHKOBBIX PY/?

32. Kakue py/ibl Ha3bIBalOTCS BKpPArJIeHHbIMU Cy/Ib(UIHBIMUA?

33. KakoBO Ha3HaueHWe U MeXaHWU3M JIelCTBYS IPUMeHsIeMbIX peareHTOB?

34. Kakue ¢akTophbl BAUSIOT Ha (/I0TAal{MOHHbIE CBOWCTBA yT/en?

35. KakoBbl 0cobeHHOCTH Tiporjecca (oTalyu yrien?

36. [Touemy YaCTULIbI YTJIsi UMEIOT BBICOKYIO (DJIOTALIMOHHYHO CIIOCOOHOCTh?

37. KakoBO Ha3HaueHHe U MeXaHWU3M JIelCTBUS UCTIO/Ib3YeMbIX peareHTOB?

38. Kak Heo0X0/i[MMO M3MeHUTb peareHTHbIN PeXKUM /[Jisl TIOBBILLIeHUsT KauecTBa KOHLIEHTpaTa?

39. Kak perynmpoBaTh paboTy ¢I0TOMAIIMHBI [/ TIOBBIIIIEH!Us] KaueCcTBa KOHLIEHTpaTa?

40. Kak BiusieT BpeMsi (pj10TaL[Mu B OT/JE/IbHBIX Orepalusax Ha IoKasaTenu (oTalyu.

41. Korpa 6bl1a npeijioykeHa TieHHas1 cerapariysi?

42. YTo Takoe TeHHas cerapauus?

43. KakoBblI r71aBHbIe 0COO@HHOCTH TTeHHOU Cerapariu?

44. Kak perynupyeTtcsi paboTa MallllHbI Ji71s] IeHHOM cerapanyu?

45. KakoBbl NpeumyleCcTBa U HeJOCTaTKU MalllMH I IEHHOU Cellapaljiy 10 CPaBHEHUIO C
JPYTMMU THINaMU (IOTOMAILINH?

46. KakoBbI I71aBHbIe 0COOEHHOCTH MAIIIVH /IJ1s1 KOJIOHHOU (hiioTarmun?

47. KakoBa 006/1aCTh NpyMeHeHUs KOJIOHHBIX (DJI0OTOMAIIIH?

48. KakoBblI [yTH COBEPILIEHCTBOBAHUS MalllH /1J1s1 KOJIOHHOMW (hoTauyu?

49. Kak peryivpyetcsi paboTa KOJOHHBIX (hJIOTOMAIIHH?

IIpuMepHbIN NepevyeHb TeM U 3alaHUH AJI MO/JFOTOBKHU K 3K3aMeHY:
[Tonsitie o ¢noTaun, ee 0COOEHHOCTH W POJib B TIpoljeccax oboraijeHusi TOe3HBIX
HCKOIIaeMblIX.
Kpeson, kcunenos, mupuauH, OITICM u OIICB. Cocras, cBoWCTBa U 00/1aCTh MPUMEHEHHUSI.
[IpakTuka ¢norayum QroopuTa U paCTBOPUMBIX COJIEH.
MakcuManbHbIi pasmep (I0TUPYeMbIX YaCTHLI.
JutnodocdaTel, AUKCAHTOTeHHU bl U MepKanTaHbl. CBOMCTBA U TEXHOJIOTUS IPUMEHEHMS.
®nortomammeel @M M € KunALeM c10eM. Y CTPOMCTBO, PeryJIMpOBKa, NpeuMyllecrsa U
HeJ0CTaTKU.
Knaccudukarus ¢gpoTaloHHbIX MPOLIECCOB.
PeareHTbI — fienpeccopbl, MeXaHWU3M UX JeWCTBUS NPU (IIOTALUH.
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11.
12.

13.
14.
15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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Bmusaue mnamoB Ha mporecc ¢uortaupu. CriocoObl CHWKEHHSI BMSIHUS [IJIAMOB Ha
rokasartenu (pyioTaLyu.

XapakTepucTHKa XUAKON ¢a3bl (h/I0TaLlMOHHOM Ty /IbIIbL.

PeareHTbl 3aMeHUTENN 0JIEMHOBOM KHUC/IOTHI.

[THeBMOMexaHMUecKue (I0TOMAIIMHbBI. Y CTPOMCTBO, 00/1aCTh IPUMEHeHHs, TPerMyIIecTBa U
HeZI0CTaTKH.

[ToBepxHocTHas sHeprus. Koresus v ajire3us B rpoLjeccax CMauyvBaHUsl.

Luanug v yuanmiaB. CBONCTBa, MeXaHU3M JIeHCTBUS U 00/1aCTh PUMEHeHHUS.

[Tponieccel arperauyy 4acTul] BO (pOTAalMOHHOM My/ble. BiausiHWe arperanuu 4acTWl] Ha
dborayto.

la3oBasi (a3a duoTaluoHHOW mMynblbl. KuHeTHMKa Bblle/ieHHs] Ta30BbIX ITy3bIPbKOB U3
JKUJKOU (hasbl.

CrpoeHue U [leliCTBUE BCIIeHUBATe IeH.

dyoromaiHbl «MexaHoOp». YCTpPONCTBO, peryiupoBKa, TMpeuMyllecTBa W HeJOCTaTKU.
Ob6nacTb MpUMeHeHWsI.

XapakTep HeHacChIl[eHHbIX CBsi3eli Ha TIOBeDXHOCTH MuHepanoB. ['napodobHOCTE U
r'UpOGUIBHOCTb TOBEPXHOCTEM.

OusienHOBasi KUCJ/IOTa U oseaT HaTtpust. CBOMCTBA, TeXHOIOTHsI M 00/1aCTb TIPUMEeHeHHsI.
[MpakTHKa (hroTaur MeHO-MOMUOIEHOBBIX PY/I.

CMmaumBaHue noBepxHocTeld. KpaeBoii yron cMauMBaHUsl, TUipaTHbIE CJIOM.

CocHoBoe macsio, UM — 68, T — 66 u T — 80. CocTas, cBo¥icTBa 1 06/1aCTh IPUMEHEHUSI.
[TpakTHKa ¢oTauuu MeJHbIX CyIbGUIAHBIX PY.

TepMoguHaMHUYeCKUl aHaIU3 BepPOSITHOCTH BO3HUMKHOBEHUS] Ha MUHEepPaibHOM MOBEPXHOCTH
My3bIPbKOB I'a30B, BbIZEJISIOLMXCS U3 pacTBOpa.

CepHHCTBIN HaTpUl. MexaHu3M [iefCcTBHS 1 00/1aCTh TPUMeHeHHs.

[TpakTHKa ¢oTaluy CBUHLIOBO-MEHBIX CYIb(UIHBIX PY/I.

[Byxca3Hbie meHsl. Obpa3oBaHue, YCTOMUMBOCTD U pa3pylleHue TeH.

CynbhuT HaTpUs, LIMHKOBBIA Kyrmopoc W 6uxpomar Kaiusi. MexaHU3M JIeHCTBUSI U 00/1acTh
NIpUMeHeHUsl.

dnoTauys JKene3HbiX py/.

JIBOMHOM 3/1IeKTPUYECKUN CJIOH.

Opranuueckue gemnpeccopbl. CocTaB, MeXaHH3M JIeHCTBUS U 00/1aCTh IPUMEHEeHUS.

Br16op, pacueT ¥ KOMIOHOBKA ()JIOTOMAIIIMH.

Knaccugukarys u HasHaueHre (I0TalMOHHBIX pPeareHTOB.

KcanrorenaTsl. CBOMCTBa, MeXaHU3M JIeHCTBHUS ¥ 00/1aCTh TIPUMEHEeHHSI.

dioTaLysg TOHKUX YaCTULI.

BeposiTHOCTB (psioTarmu.

PearenTbi-perynsropsl cpefibl. CocTaB, MeXaHU3M JelCTBUS U 00/1aCTh PUMeHeHUs.
[pakTyrKa (roTauyy MeHO-CBUHLI0BO-LIUHKOBO-TIMPUTHBIX PYA.

[IpouyHOCTh 3aKperieHus My3bIlpbKa Ha MUHEPaTbHOW NMOBEPXHOCTH. YT0J1 (DOPMBI.
Anonsipable cobuparesi. CocTaB, CBOWCTBA, MEXaHU3M JIeMCTBHS 1 00/1aCTh IPUMEHeHUs!.

. [IpakTuka yioTaliuu CBUHLOBO-LIUHKOBBIX CYIb(GUIHBIX PY/I.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

TpexcasHble reHbl. BropuuHoe oborairjeHre B IEHHOM CJIOe.

OcHoBHbIe (OpMBI 3aKperyieHHs (PI0TalMOHHBIX peareHTOoB.

[pakTyrKa (roTauyy anoisspHbIX HeCyIb(QUIHBIX MUHEPasoB.

AHanu3 cus, 1efCTBYIOLIUX MeXXAy COMDKaroIMMUCS My3bIPbKOM U YaCTULIeH.
Kunkoe crekno. CoctaB, MeXaHU3M JIeUCTBHS U 00/1aCTh IPUMEHeHUsl.

[TpakTHKa ¢poTaLy CBUHLIOBBIX Y LIJUHKOBBIX OKUC/IEHHBIX U CMEeLIaHHbIX PY/I.
KuneTuka 3akperuieHUs: 4aCTULIbI Ha ITy3bIpbKe BO3JyXa.

Karuonnbie cobupatenu. CBOiCTBa, MeXaHU3M [IeHCTBUsI U 00/1aCTb TIPUMEeHeHUsI.
BcnomorarensHoe roTaloHHOe 060pyj0BaHMe.

CKOpOCTb U1 Ce/IeKTUBHOCTSH IpoLecca (ioTaLuyu.
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53.
54.
55.
56.
57.

Crpoenue 1 KylacCU(HKALMS peareHToB-cobuparesnei.

[pakTrKa hoTalyy MeJHbIX OKUC/IEHHBIX U CMellIeHHBIX PY/I.

I'ncrepesrc cMauMBaHuUs U ero posib NpY GuioTaLyu.

dioTalys KpyMHBIX YaCTHLI.

[THeBMaTHyeckue (HIOTALMOHHBIE MalllMHBL. Y CTPOMCTBO, peryjupoBKa, MperMyllecTBa U
He/I0CTaTKH.

5 Kypc

IIpakTHueckue 3aHATHS, UX HAUMEHOBAaHHUE U 00beM B yacax - 17 yacos

[Mpaktryeckass pabora Nel OrmpezeneHre CKOpPOCTeM MajJieHWsi YacTHUI] 10 TIepBOMY
napametpy JlsijeHko — 2 yaca

IMpakTnueckass pabora Ne2 OrpeseneHrie Ko3(pduilieHTa paBHOMAAaeMOCTA TIO
BTOpOMY mapameTpy JIsmeHKo — 2 yaca

[MpakTryeckast paboTta Ne3 MeTo/uKa pacueta ripaB/JuueCcKUX K1acCU(PUKaTopoB — 2
yaca

[Mpaktryeckasi pabora Ne4 MeTo/MKa pacueTa rMJpOLMK/IOHOB — 2 yaca

[TpakTtryeckast pabota Ne5 P paKIMOHHBIN aHA/IN3 U KPHUBbIe 000raTUMOCTH — 2 yaca

[Mpaktryeckast pabora Ne6 OripesiesieHre 060raTUMOCTH yTJisi — 2 yaca

[Tpaktyeckass pabora Ne7 MeToarMKa pacueTa TUIOTHOCTH TSDKEJIOW CYCIEH3UH U
pacxoja yTspKesuTess — 2 yaca

[Tpaktryeckast pabora Ne8 ITpakTrKa NpriMeHeHUs 1IeHTPOOEXKHBIX arrapaToB — 2 yaca

[Mpaktnyeckass pabora Ne9 Cxembl TMHeBMaTHueckoro  oboraijeHuss  Ha
acbectooboraTurenbHbIX abprkax — 1 yac

ITepeueHb KOHTPOJILHBIX BONPOCOB /I/Is1 CAMONPOBEPKU
Pa3pen 1. TeopeTyeckue OCHOBBI FPaBUTAL[MOHHBIX MPOLIECCOB.
Knaccudukaiysi rpaBUTal[MOHHBIX TIPOLIECCOB.
Bupl conpoTyBieHus cpef, Ma/iatoLlyM TeJlaM.
KoHeuHasi CKOpOCTh Na/ieHus TeJl.
OrnpeienieHre KOHEUHOM CKOPOCTH MaZleHus 110 rlepBoMy napameTpy JIsieHko.
PaBHomnazaroime Tena.
OmnpesienieHre pa3MepoB PaBHOMAZAIOIIMX TeJl TI0 BTOPOMY NapaMmeTpy JIsieHKo.
. CrecHeHHbIe naJjeHUs TeJl.
Pazgen 2. O0611ie 3aKkOHOMEPHOCTH JIBWKEHUs 3ePeH B Cpefiax.
1. CejguMeHTaLMOHHBIN aHA/IN3.
2. T'mppaBnnueckas KiaccuuyKalys
3. T'uppaBnuueckye KnacCU(pUKaTOPbI
4. MexaHnyeckue Ki1accru(rUKaTopbl
5. T'"poLMKIIOHBI
Pa3gen 3. OboraiijeHue B TsOKebIX Cpefiax.
1. Oo0orarieHue B TSDKeTbIX Cpefiax.
2. KosnecHbie cernapartopsl A/isi o6orailjeHus B TsSKeNbIX cpefiax.
3. KonycHble 1 6apabaHHbIe cemapaTopsl /s 000oraijeHus B TSDKeNbIX Cpejjax.
4. @pakKUMOHHbBIY aHa/Iu3.
5. O0oraireHre Ha KOHYCHBIX CerapaTopax M CTPYWHBIX KOHIIEHTPATOPaXx.
Pa3nen 4. Otcaaka.
1. Oo0orariieHue 0TCaJKOM.
2. OrcafoyHble MalllWHHI.
3. ®akTopbl peryJMpoBKHA PaboThI OTCaZOUYHBIX MaIlIUH
Pasgen 5. OboraiiieHue B CTpye BOABI, TEKYII[eH 110 HAaKJIOHHOW TVIOCKOCTH.
1. OG6oraiieHre Ha BUHTOBBIX CerapaTopax M KOHI[eHTPALIMOHHBIX CTOJIaX.
Pa3pen 6. TexHonornueckye cxeMmbl M OpraHy3aliyisi MPOU3BO/CTBA HA IPaBUTAL[MOHHBIX

NOU R WN =
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¢abprkax.
1. TexHo/IOrMUeCKHe CXeMbl 00OTalleHusl.
Pasgen 7. CrieriasibHbIe BU/bI TPABUTALIMOHHOTO 0OOTaIIleHus!.
1. TIpomsbiBKa, mpuMeHsieMoe 060py/j0BaHKe.
2. TIneBmatnueckoe oOoraiieHue, UCII0Ib3yeMoe 000py/j0BaHHe.

KoHTpo/ibHBbIE TeCThI
Bapuanr 1
1. TToHsiTHE O TPABUTAI[MOHHOM MeTO/ie 0OOTallleHus.
a) Ilpoueccel pa3zgeneHust CMecH 3epeH 0 MJIOTHOCTH, KPYITHOCTU U (hOopMe YacCTHL].
b) Ilpotiecchl pa3zeneHusi CMeCH 3epeH I0 Pas3/IMuuio B CMauMBaeMOCTH UX
MOBEPXHOCTEH.
c) [Ilpoueccel pa3zeneHust cMecy 3epeH OCHOBaHHOE Ha pas3/IMuMU UX XUMHUYeCKUX
CBOWCTB.
d) Tlporeccer pa3jeneHys CMeCH 3epeH OCHOBaHHOe Ha MX CTIOCOOHOCTH BCIUIBIBATh.
2. Kakve [OmMOMHUTe/bHBIE CUJIbI KDOMe Beca Tejla B Cpefile MOTYT JelCTBOBAaThb Ha
3epHa IPU UX pasfie/ieHu rpaBUTALMOHHBIM MEeTO/[0M?
a) LleHTpobekHble U 3/IeKTPOMAarHUTHbIE CUJIBI.
b) ApxumenoBa cua.
c) VIHepLMOHHBIE CUIBI.
d) Cusbl MOeKy/ISIPHOTO B3aUMO/IeMCTBUSI.
3. KakoBbI MyTH CHM>KEHHS1 HUKHETO Tpejiernia KPYIHOCTH pas/ie/sieMblX YacTUL]?
1. TlpvMeHeHMe armaparoB C BO3JYILIHOW CPeJOU.
2. TIpumeHeHHe arrapaToB C LIeHTPOOEKHBIM T10JIeM.
3. IlpumeHeHre anmapaToB C BOJHOU CPeJiOU.
4. TlpyvMeHeHMe amnrmnapaToB C MOBbIIEHHbIM 3HAU€HUEM CUJT TPEHUS.
4. YUto nokasbiBaeT KpuBasi pacrpe/eseHus 30JIb6HOCTU?
a) 30JIbHOCTh TSDKEJbIX (PpaKLvii.
b) 3oabHOCTB Nerkux pakiuii.
C) 30JIbHOCTb TIPOMEXKYTOUYHBIX (PpaKLIMH.
d) 301bHOCTB 3/1eMeHTapHbIX CJI0EB YTJIsl, PACCI0€HHOI'0 M0 MJIOTHOCTH.
5. [lna orpejeneHus KakUX CBOMCTB MaTepUaOB HCIIOJ/Ib3YyeTCS INTUKHOMeTPUUeCKUH
Metoj?
a) KpynHoctu yactuil.
b) I[In0THOCTH YacTHLI.
c) Dopwmel yactur.
d) TBepmoctu yacTuil.
6. Kakue cpeibl Ha3bIBatOTCS BSI3KUMU?
a) Cpeppl, XapakTepy3yroLlyecs: HaIMYleM BHYTPeHHero TPeHMsl.
b) Cpeabl He criocobHBIE pacTeKaThCsI TI0 TIOBEPXHOCTH.
¢) Cpenbl, MYHTEHCUBHO B3aMMO/IECTBYIOLLIME C TBEPZOM MOBEPXHOCTHIO.
d) Cpezpbl He criocoOHbIe 00TeKATh My3bIPSIMU.
7. YTO Takoe KOHeYHasi CKOPOCTh IaJieHus Tejl B cpejax?
a) CKopocCTb, Kor/ia Tejio TiepemelriaeTcsi 6e3 yCKOpeHusl.
b) CkopocTh B KOHLIe TIafIeHusi Tesa.
c) CKOpOCTb C YBeJTMUMBAIOLLUMCS] YCKOPEHUEM.
d) CxkopocTb B HauaJjie rajieHus Tea.
8. YcnoBue BO3HUKHOBeHUs TypOy/IeHTHOTO pe)KMMa Ta/ieHust TeJl.
a) Ilpu BBICOKOW CKOPOCTHU MNafleHus TeJl.
b) Ilpu naseHyUy MeNKUX TeJl.
c) Ilpu naseHuu Ten C Majsol CKOPOCTBIO.
d) Ilpu nmaseHuH Ten C MOCTOSIHHOM CKOPOCTBIO.
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9. Bropoi1 napametp JIsieHKo.
a) y-Re
b) w/Re
o) y-Re’
d) y/Re’
10. Onpepesienre K03 duiieHTa paBHOMNAiaeMOCTH.
a) OTHollleHre CKOPOCTH Ma/ieHusi K pa3Mepy Teia.
b) OrtHoleHue AuamMeTpa Tesa K CKOPOCTHU TMa/leHus.
c) OrHollleHre AraMeTpa Tefa K MJIOIIa[ ero MoBepXHOCTH.
d) OrtHolIeHue [aMeTpOB 3epeH JIETKOro U TSDKeJI0r0 MUHEepasoB, Ma/latoluX C
OJJMHAaKOBOY KOHEYHOM CKOPOCTBIO.
11. Yrto Takoe rugpaBinueckast Kiaccudukarys?
a) Ilpotecc pa3zeneHusi cMecu 3epeH HO UX Gopme.
b) Ilporecc pa3zeneHust cMecy 3epeH Ha KJ1acChl KDYTHOCTH B BOJ€.
c) Ilpotiecc pa3zeneHusi cMecu 3epeH HO UX (PU3NKO-XUMUUYeCKUM CBOWMCTBaM.
d) IIpouecc Bbifie/ieHUs] MeNKUX 3epeH.
12. Kak wu3MeHMTCS KPYMHOCTb C/MBa MeXaHM4YeCKoro KjaccrudukaTtopa IpH

pa30aB/ieHUH TIMTAHUS?

a) KpymnHocTb civBa He U3MEHUTCS.
b) KpymnHocTb c/iMBa yBeMUUTCSI.
c) KpymnHocTh cvBa yMeHbIIUTCS.
d) KpynHocTh c/ivBa ocTaHeTCst TIOCTOSIHHOM.
13. Yto Takoe LK/ OTCaKU?
a) Bpewms pa3rpy3ku Tskenou ¢pakiyu.
b) Bpems nepemellieHrst MaTeprasa uyepe3 OTCa/[OUYHYIO MallMHY.
c) Ilepuoj BpemMeHu OT Mojauy MaTepuasa /i0 ero pasze/ieHusl.
d) Tlepuon BpemeHU 3a KOTOPBIM BOJja COBepIlIaeT BOCXOASIINI U HUCXOSAIIUMA XO[I.
14. DddexTrBHOCTL TpoLiecca 00oralleHUsl B TSKeJIbIX CYyCIIeH3UsIX.
a) Hwxe apdexkTrBHOCTH 0OOTAIIEHUS OTCAZKOM.
b) Cambli1 3¢)(heKTHBHBII MPOLIeCC TPABUTALIMOHHOTO METO/A.
c) Hwke 3¢ peKTHBHOCTY THEBMAaTUYeCKOTO 00OTaI|eHusl.
d) Hwmxe s¢dexTrBHOCTH 0bOOTallleHusI B CTPYHHBIX CcerlapaTopax.
15. ObnacTe NpUMeHeHVsI I1UTI030B.
a) [nsi u3BnedyeHus peIKUX U 6/1aropoHbIX MeTasl/IoB.
b) /[lns u3BneueHus: HeCy/Ib(UAHBIX MUHEPA/OB.
c) /[ns ynaneHus rIMHBI.
d) [ns oboramenust py/ LIBETHBIX METAJIOB.

BapuaHnr 2.
1. HegocTaTKu rpaBUTaLiMOHHOTO MeTO/a.

a) /Jloporou v CI0>KHBIN.
b) Hamuuue HWKHero mpejiena KpynHOCTH pa3/ie/nsieMbIX YaCTHL].
c) Bricokas 3HeproemMKoCTs.
d) Hwuskast npor3BOJUTE/NLHOCTD arapaTos.
2. Uto sBiseTcss OCHOBOM [/Is1 pasfie/leHrsl TPaBUTALMOHHOTO MeTOZla Ha pas/IhyHble

TIpOLIecchl?

a) Crocob MCrob30BaHus pa3/InuKs CBOMCTB MUHEPAJIOB.

b) CaolicTBa cpefi, B KOTOPBIX IPOUCXOAUT pasje/leHre MUHepasloB.

c) Crocob rogaum MaTeprasna B 000raTUTe/IbHBIN arnmapar.

d) PusMKO-XxMMHUeCKHe CBOMCTBA MUHEPAJIOB.
3. CreneHb 3K0/0THUeCKOW 06€301MacHOCTH TPAaBUTALIMOHHOTO METO/d B CPaBHEHUH C
(0TalMOHHBIM METO/IOM.
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a) ['paBUTALIMOHHBIN METOZ SKOJIOTHUYECKU Ooiee oraceH, 4yeM (hI0TalMOHHBIMN.
b) TI'paBUTALIMOHHBIN MeTO/] SKOIOTUYeCcKH Oe3oraceH.
c) I'paBUTaLIMOHHBIN METOJ, SKOJIOTHUYECKU MeHee OraceH, ueM (hyioTaliOHHBIH.
d) Oxkosorrvyeckasi OacCHOCTb OZJMHAKOBA.
4. YUto nokasblBaeT KpuBasi KOHLIeHTpaTa?
a) 3aBHUCHMMOCTb MeXy CYMMapHbIM BbIXOZIOM BCIUIBIBIIMX (DPaKLMi U UX 30/IbHOCTHIO.
b) 3aBUCUMOCTH MeX/y CyMMapHBIM BbIXO/JOM MOTOHYBIIUX (PAKLMM U UX 30/IbHOCTBIO.
C) 3aBHUCUMOCTb MeX/Jy CyMMapHbIM BbIXO/IOM IMPOMITPOAYKTOBBIX ()PAKLUI U UX
30/TbHOCTBIO.
d) BbIxo/ KOHIIeHTpara.
5. I'maBHasg TIpUuMHA OMIMOOK TIpU OMpeJe/IeHMH TUIOTHOCTH TIOPOIIKOOOpa3HbIX
MaTepUasoB MMKHOMeTPUYECKUM CTI0COO0M.
a) Manas HaBecka.
b) HenosHoe BbITeCHeHMe My3bIPHKOB BO3/yXa.
c) Hwuskas nI0THOCTH MaTepuarna.
d) Bbicokasi IIOTHOCTb MaTepuaria.
6. Korjja Bo3HMKaeT AUHaMUYeCKui KO3 PULIMEHT BI3KOCTU?
a) B ciyuae auHaMHUUeCKY TTOJBUKHBIX CpPef,.
b) B ciyyae HeNmoABMXXHBIX Cpef,.
c) Ilpu HarpeBaHuu cpep.
d) TlIpu co3manuu Haj, Cpefioil BaKyyma.
7. YcnoBue 0CTHXXKeHUs1 3eDHOM KOHEeUHOW CKOPOCTH MafieHUsl.
a) Korpa Bec Tesa B cpejie 60/Iblile CUTbI COTIPOTHUBIIEHHUS CPe/IbI.
b) Korpga Bec Tena B cpefie paBeH cujie CONPOTUBIIEHUS CPeJibI.
c) Korga cuna conpoTuBieHus cpefibl paBHA HYJIIO.
d) Korga BbicoTa najieHus Tes 3HaUMTe/IbHA.
8. Uro Takoe napametp PeliHosbca?
a) Ywucno, xapakTepu3yrollee TeMIl IpHoOpeTeHUst TeJIoM KOHEUHOW CKOPOCTH Tia/leHUs.
b) Uwmcno, xapakTepu3syolljee pe)KUM Ta/IeHus TeJT U 1peobJia/jaHre BI3KOCTHOTO
WIA JUHAMAYECKOTO COTIPOTHB/IEHUS.
c) Ywucso, ykasbiBarolljee Ha OTCYTCTBHE BSI3KOCTHOTO COTIPOTHB/IEHMUSI.
d) UYwucno, xapakTepusytoliee [HaMUUeCKOe COMPOTHBIIEHHE.
9. 11 yero Ucronb3yeTcss BTOpoM napametp JIsmeHko?
a) /[lns onpegeneHus pa3MepoB paBHOMAAAIOLMX 3epeH U KO3 duLeHTa
PaBHOIAIaeMOCTH.
b) [ns onpefeneHuss KOHEUHOM CKOPOCTU MaileHUs TeJl.
c) [ns onpefenenus Ko3¢¢uieHTa CONpOTUB/IEHNS CPeJbl.
d) [lnis ompesesieHus apameTpa PeiiHosb/ca.
10. Kakuie Tesia Ha3bIBarOTCA paBHONAAAOLMUA?
a) Vmerolye pa3MuHble CKOPOCTH MaZleHusl.
b) Hwmerorue BbICOKKME CKOPOCTHU TaZieHusl.
c) Vmerouye ojuHaKOBbIe KOHEUHbIE CKOPOCTH Ta/leHusl.
d) Vmeroiliyie HU3KHe CKOPOCTH Ta/leHusl.
11. Meps! 75 TipefOTBpAallleH|s] KOaryJisiquyd Mpu MPOU3BOJCTBE CeAMMEHTAlJMOHHOTO
aHa/u3a.
a) Vcronb3o0BaTh gucriepraTop.
b) IIpuMeHsSITH KOAryJisiHThIL.
c) IlpousBoauTh HelpepbIBHOE TlepeMellBaHue.
d) TIpousBojuTh MOAOIPEB B3BECH.
12. HepjocTtaTKy cCiMpabHbIX K1aCCU(PUKATOPOB.
a) Marblii Me)XpeMOHTHBIN NTepro/,.
b) HwuzKasi Ipor3BOUTE/ILHOCTD.
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C) OHeproeMKOCTb.
d) 3aHMMalOT 3HAUUTE/IbHYIO MTPOU3BOAUTETHLHOCTD IJIOIIA/b.
13. Yo faeT yBemMueHHe pacxo/ia MopeleTHOW BO/pbI B TIPOL[eCCe OTCAAKU?
a) IloBbILIaeTcs KauecTBO JIErKOM (PpakLivu.
b) IloBebilIaeTcs KauecTBO TsHKeIOW (PpaKL{UU.
C) YckopsieTcsi IpoLecC OTCaJKH.
d) He BausieT Ha KaueCTBO MPO/JYKTOB pa3ze/ieHus..
14. Yem oripefienisieTcsi CTereHb NPOMBIBUCTOCTH PyA?
a) CBolCTBaMU IJIMHBIL.
b) KosinuecTBOM TIJIUHBI.
c) HanuurieM TOHKO3epHUCTBIX MUHEpAJOB.
d) KpynHocTbiO py/ibl.
15. T'naBHasi 0COOEHHOCTb TEXHOJOTMYECKMX TIOKas3aTesield, II0Jy4aeMbIX Ha
KOHLIEHTPALIMOHHBIX CTOJIaX.
a) Bricokas cTereHb KOHLIEHTPALWU.
b) Bricokasi MpOU3BOAUTEILHOCTD.
c) Bricokuii BeIXO[ TsKeION (pakiyu.
d) BbIicoKMii BbIXOJ] KOHLIEHTpaTa.

BapuanT 3.
1. TIpeumy1iecTBa rpaBUTALMOHHOIO METO/A.

a) 3HauMTe/IbHasi KPYIHOCThH 0boraiiaeMoro Matepyasa 1 BbICOKast
MIPOU3BOJUTE/ILHOCTD arrapaToB.
b) Bo3M0)XHOCTh pa3zesieHus y/IbTPaTOHKUX YaCTHULI.
c) Bo3moxkHOCTH pa3gesieHust MOOBIX MUHEPAIOB.
d) BricoKasi CKOpOCTb pa3jeneHust 4YacTuL].
2. Uro mnpegonpesiensieT BO3MOXKHOCTb MCIIO/Ib30BaHUs TPaBUTALIMOHHOTO MeToza
oboraiieHus?
a) XapakTepucTHKa 00oraijaeMoro Mateprasa v KJIMMaTHueckre YCI0BHs PerrioHa.
b) WHdpacTpykTypa peroHa.
c) Hamune MCTOYHMKOB HEprocHabKeHus..
d) Huskue TpeboBaHuS K KOHEUHBIM KOHLIEHTpaTaM.
3. KakoBa Liesb (hpaKkIjMOHHOTO aHam3a?
a) PaspeneHue matepurana 1o KpynmHOCTH.
b) PaspeneHue MaTepuasa o rnjaoTHOCTH.
c) Paspenenue matepuana o opme yacTuil.
d) PaspeneHue mMaTepuasna Io L[BETY.
4. Yto nokasbiBaeT KprBasi IOPOAbI?
a) 3aBMCHMOCTb MEXX/y CYMMapHbIM BbIXO/JOM BCIUIBIBIIMX (PPAKLMA U UX 30JIbHOCTBIO.
b) 3aBUCMMOCTb MeX/[y CyMMapHbIM BbIXO/IOM MOTOHYBIIMX (PPaKLii U UX 30JIbHOCTBIO.
C) 3aBUCHMOCTb MeXXJy CYMMapHbIM BbIXOJ,OM IIPOMITPOJYKTOBBIX (PpaKLivii U UX
30/TbHOCTBIO.
d) Bbixoj KOHI|eHTpaTa.
5. UTo Takoe BA3KOCTb Cpef?
a) CBOMICTBO cpe[j OKa3bIBaTh COMPOTHB/IEHNE OTHOCUTE/IEHOMY [JBM)KEHUIO
3/1eMEeHTapHbIX CJIOEB.
b) CgolicTBO cpefi He pacTeKaTbCsl.
c) CBOICTBO CpeJ, OKa3bIBaTh CONMPOTUB/IEHNE UX UCIIaPEHMUIO.
d) CgsoiicTBO cpef; 00T€KaTh MOBEPXHOCTh YaCTHI].
6. PasmepHOCTb JHaMU4eCKOro Ko3(duLiieHTa BI3KOCTH.
a) H*om®
b) H*wm/c
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c) Ila/c
d) ™mc
7. Bpemsi JOCTW)KeHUs TeJIOM KOHeUYHOU CKOPOCTH Na/leHusl.
a) Heckonbko MUHYT.
b) Heckonbko yacos.
c) Heckomnbko cekyH/,.
d) [donu ceKyH[pbl.
8. Urto noka3biBaeT AuarpamMma Peiines?
a) 3aBHCHMMOCTb CKOPOCTH Ta/leHusl OT pa3Mepa Tera.
b) 3aBUCHMOCTb CKOPOCTHU MaZieHus OT (hOPMBI Tera.
c) 3aBuUCKMMOCTb KO3 dullieHTa CONpOoTHB/eHUs OT urca PeliHonb/ca.
d) 3aBucumocTb KO3(PUieHTa CONPOTHUB/IEHUSI OT CBOWCTB CPe/ibl.
9. 111 yero ucnosb3yeTcs NepBbli apaMmeTp JIsieHko?
a) [nis1 oripefiesieHusi pa3MepOB pPaBHOIAZAOLIUX 3epeH U Ko3ddulreHTa
PaBHOIAJjaeMOCTH.
b) [ns onpefeneHuss KOHEUHOM CKOPOCTU MaileHUs TeJl.
c) [ns onpesenenus Ko3¢¢uiieHTa CONpOTUB/IEHNs CPeJbl.
d) [lns onpenenenus nmapametpa PeiiHonbzca.
10. Kakue fj0omo/iHMATe/IbHbIe CONIPOTUBI/IEHUSI BO3HUKAIOT IIPYU CTeCHEHHOM Ia/leHU!
TeJI 110 CPaBHEHUI0 CO CBOOOHBIM?
a) CorpoTuB/eHHe 3a CUeT CUJIbI TSHKECTH.
b) ComnpoTuBieHue 3a CueT UHEPLIUM YaCTHULI.
c) CorpoTuBeHue 3a CUeT BS3KOCTH YaCTHLI.
d) CornpoTuB/ieHHe 3a CYeT CTOJIKHOBEHUSI YaCTuL].
11. YcnoBue, Heobxoaumoe it obecriedeHUsi CBOOOJHBIX YCJIOBUM TIa/IeHUs YaCTHI]
TIpY TIPOM3BO/ICTBE CeANMEeHTAL[MOHHOT0 aHa/13a.
a) IlepemenmiBanue.
b) O6ecrieyeHre BHICOKOTO 3HAUEeHUS Pa3KKeHHOCTH MYJIbIIbL.
c) IlpumeneHue KoarysHTa.
d) Ilomorpes my/bmbl
12. IIpeumy1ijecTBa rupOLUK/IOHOB.
a) 3aHMMaIOT MaJlyto MPOM3BO/ICTBEHHYIO T/I0MIa/b ¥ UMEIOT BBICOKYHO
MIPOM3BOAUTETIBHOCTb.
b) Huskas 3HeproeMKoCTb.
€) 3HauMTeNBHBIA CPOK CTY>KOBI.
d) Bo3MoXHOCTb KaccuUKaliy KPyITHO3ePHUCTOTO MaTepHrara.
13. Kak n3MeHsieTCst yacToTa My/IbCariii NpY YMeHbILIeHHH KPYTITHOCTH 000rariaemMoro
Marepuasa?
a) YMeHbIlaeTcs.
b) VYBenuuuBaertcs.
¢) He usmensiercs.
d) OcraeTcsi NOCTOSTHHOM.
14. TIpeumy1jecTBa MHEBMaTUYeCKOTO 0OOTaIeHusl.
a) MeHbliMe KanuTaabHbIe 3aTpaThl, TIPOLLe CXeMbl, OTCYTCTBUE BOJHO-11JIAMOBOTO
XO35IMCTBaA.
b) Bricokast 3(ppeKTHBHOCTE pa3zeieHusl.
c) BosmoxHOCTH 0bOoraieHust HeKacCU(pUIIMPOBAaHHOTO MaTepHasa.
d) Cnaboe nbuteobpa3oBaHue.
15. [Ipenmy1rjecTBa BUHTOBBIX CeIapaTopoB.
a) IIpocroTa KOHCTPYKLMU U HaZle)KHOCTh B paboTe.
b) Bo3Mo)kHOCTB 0bOTaItieHus1 KpyIHOKYCKOBOT'O MaTepuaria.
c) Brbicokasi creneHb KOHLIEHTpALIWH.
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d) Hwuskoe sHepromnoTpebieHue.

Bapuanr 4.
1. O6macTh MpUMeHeHUs] IPaBUTALIMOHHOTO MeTOo/ia.

a) [lns pasgeneHus 3epeH, UMEROLUX Pa3MuHyto (GopMmy.
b) [ns pa3meneHus 3epeH, UMeOIIUX Pa3/IMUHYH0 KPYTTHOCTb.
c) [ns pasgeneHys 3epeH, UMERIMX Pa3/IMUHY0 CMauuBaeMOCTb TTIOBEPXHOCTH.
d) /[ns pasgeneHus 3epeH, UMEIOLLMX Pa3/IMYHYIO [JIOTHOCTb.
2. Paznmuuve B KakuMX CBOMCTBAX MMHEPAOB HCIOJ/b3yeTcsl MPU TPaBUTALIMOHHOM
MeTojie?
a) PU3MKO-XMMHUeCKHe CBOWCTBA.
b) IlnoTHOCTB, KPYIHOCTh ¥ (hOpMa YaCTHLI.
c) [ucnepcHOCTb ¥ KPYMHOCTb YaCTHUL.
d) KosdduieHT CKOMbXeHUs YaCTHL] 110 TIOBePXHOCTH.
3. [17151 4ero UCIo/b3yr0TCsl pe3y/IbTaThl (PPaKLIMOHHOTO aHaiu3a?
a) [ns onpepenenus 3pPeKTUBHOCTH H3BJIeUeHUsT YaCTHLI.
b) s oripeseneHusi crerieH 060TaTUMOCTH U COCTaBJIEHHSI TEOPETUUECKUX OarmaHCoB
MPO/IyKTOB oboraiijeHusl.
c) [ns onpefiesieHys BbIXOZA TsDKeNIOM (ppakLvy.
d) [lnis onpefeneHus BbIX0/a JIETKOW (PpaKLvU.
4. YUto nokasbiBaeT KpuBas IJIOTHOCTU?
a) 3aBUCHUMOCTb MEX/[y CyMMapHbIM BBIXOZIOM IMOTOHYBIIUX (PPaKLUiA U UX 30/IbHOCTBIO.
b) 3aBUCUMOCTB MeXXy CYMMapHbIM BbIXO/|OM BCIIBIBIIMX (PpaKL{Mi ¥ UX 30/IbHOCTHIO.
C) 3aBHUCUMOCTb MeXK/ly CyMMapHbIM BbIXO/IOM TIPOMITPOIYKTOBBIX (hPAKLIMM U UX
30/IbHOCTBIO.
d) IlnotHOCTh (ppakLyii.
5. UTo Takoe Cu/ibl BHYTPEHHEr0 TpeHUs?
a) Curbl, BO3HUKAIOIIe BHYTPH CPe/bl.
b) Cwuibl, BO3HMKaIOLMEe TIPY CKOb)KEHUH CJI0eB XKUJKOCTH.
c) Cubl, BO3HUKaOLL[Ke MpU 00TeKaHWU YaCTHL].
d) Cubl, BO3HUKAOLLME [IPU Mo{beMe YacTuL].
6. UeM XapaKTepU3yIOTCSI CTPYKTYPUPOBaHHbIE CyCIIeH3UU?
a) CoxpaHsOT CLernieHre U IIPU OTCYTCTBUX Pa3HOCTH CKOPOCTeM.
b) O6nazaroT MOBBIIIEHHOMN TEKYUYeCThHO.
c) HecnocobHOCTBIO pacTeKaThCsl.
d) HecriocobHbI 06TeKaTh YaCTULIBI.
7. YcnoBue BO3HUKHOBEHUsI TaMUHAPHOT'O pe)KrMa IafleHust Tell.
a) [lajeHue KpPyMHBIX TeJl.
b) IlaseHue Menkux Ter.
c) Ilpu BbICOKOM CKOPOCTH Ma/leHusl.
d) Ilpu nmageHnu C NOCTOSIHHOW CKOPOCTBIO.
8. I1epBbIi1 napametp JIsAieHKoO.
a) y-Re
b) y/Re
c) U-Re?
d) y/Re
9. 3epHa Kako¥ (OpMbI IMEIOT HaUOOJBIITYH0 CKOPOCTD TIaZieHusI?
a) Ilnockue.
b) ¥YrnoBatsle.
c) Illapoo6pa3Hbie.
d) IIpsiMoyrosbHBIe.
10. Tlouemy CKOpPOCTb TafieHUs] YAaCTHL] B eCTeCTBEHHBbIX YCJIOBUSX MeHbllle, ueM B
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CBOOOHBIX?

a) 3a cueT BSI3KOCTH CPe/ibl.
b) 3a cueT BO3HUKHOBEHUS JOMOHUTE/IBHBIX CONPOTHB/IEHUH.
C) 3a cueT yMeHbLIEeHHUs] CUJTbI TSHKECTH.
d) 3a cuet ymeHblIeHus1 KO3 ULIeHTa COTIPOTUB/IEHUSI.
11. HepgocTaTky ruIpOLIMK/IOHOB.
a) Bricokoe sHepromnoTpe6ieHye U OBICTPBIN W3HOC.
b) Marasi npor3BOIUTENTHEHOCTb.
C) 3aHMMAOT 3HAUMTEe/bHYIO NIPOM3BOJUTETBHOCTD MJIOLIA/Ib.
d) HeBo3MOXXHOCTb K/lacCU(MKALMK TOHKO3epHUCTOTO MaTepuaria.
12. Yemy paBHa MakCHUMaJ/bHas IJIOTHOCTb CYCIIeH3Un?
a) [losioBMHA MJIOTHOCTU YTSDKETUTEIS.
b) IlnoTHOCTH yTsDKenuTes.
c) [losoBHMHE CyMMBI IJIOTHOCTEH YTSDKENMUTENISt U BOJIBI.
d) TlosioBMHe pa3HOCTH TJIOTHOCTH YTSDKETUTENs] U BOJBI.
13. HegocTraTky THEeBMaTUUeCKOro oborarieHusl.
a) Hwuskas sa¢pdexTriBHOCTH, O0sTBILIOE TTBIE0OPa30BaHMe U OrpaHIUeHHast KPYITHOCTh
oboraiiaemoro mMatepuara.
b) BricokMe KanuTanbHbIe 3aTPaThI.
¢) OTCcyTCTBHE BOJAHO-1IJIAaMOBOTO XO35MCTBA.
d) IlpoaykTsl oboraijeHus cyxue.
14. T'naBHasi ocobeHHOCTh paboThI LIeHTPOOEKHBIX KOHIIEHTPATOB.
a) HeobxoanMoCTh BEICOKOTO Pa3XiKeHUsI MMy JTbITbI.
b) Bricokasi SHEProeMKOCTb.
c) Bbicokoe yckopeHue rpy BpalljeHHH poTopa.
d) Heo6xoauMOCTb 10/jauu MyJIbITbI C MaJIbIM pa3KKeHHeM.

6 Kypc

ITepeuensb /1a00paToOpHBIX PadoT:

9. N3yueHue pasfeneHus pa3/IMUHbIX MaTepHUasoB I10 TPEHUIO;
10. V3yueHue pa3zeneHusl pa3/IMuHbIX MUHEPAsIOB 10 YIPYTOCTH;
11. Vi3yueHue npoljecca Bblllle/layMBaHUsI TEXHOTEHHOTO ChIPbS;
12. M3yueHue nporiecca LieMeHTalyy Meiu Ha JKeJle3HOM CKparie;
13. M3yueHue miporiecca copOIKr Ha HOHOOOMEHHBIX CMOJIaX;

14. N3yueHue Tiporiecca 00>Knra N3BeCTHSIKa;

Bonpocs! /11 npoBeJeHNs TeKylero KOHTPOJIs.

Oboz2aweHue no mpeHuto u ¢popme

1. TeopeTnueckue OCHOBbI METOZA.

2. ObopymoBaHue /1715t 0OoralteHust 1o TpeHUo U hopme.

3. ®akTopsl, BaustoiMe Ha 3¢ (HeKTUBHOCTL MeTOZa.

4. TlpakTrka oboraireHus 1o hopMe ¥ TPEHHIO.

Oboz2awjeHue no ynpyeocmu

1. TeopeTnyeckue OCHOBBI METOZIA.

2. ObopymoBaHue Ai/isi 0OOTaleHust TI0 YIIPYTOCTH.
3. ®akTopsl, Baustoie Ha 3¢ (HeKTUBHOCTL METOZa.
4. TlpakTrKa oboraiieHus 10 yIpyrocTH.

ObozauyeHue Ha HCUPOBbIX NOBEPXHOCMAX

1. TeopeTryeckrie OCHOBBI METO/IA.

2. ObopymoBaHue /1151 0OoTraIrieHys: Ha JKUPOBBIX TTIOBEPXHOCTSIX.
3. ®akTophl, BAUsOIMe Ha 3)(HeKTUBHOCTh METO/IA.
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4. TIpakTrKa oOoraIeHus aIMa30Cco/|ep Kalliero ChIpbsi.

H36bupamenvbHoe OpobneHue, usmenbueHue u OeKkpunumayust

1. TeopeTnueckue OCHOBbI METOZA.

2. ObopynoBanue asisi u3buparesbHOTO ApobeHUsT U U3MeJTbUeHusl.
3. JleKpunuTariyisi, ClocoObl OCYIL[€CTB/IEHHUS.

4. TlpakTrka oboraiieHusl C UCTI0/Ib30BaHHUeM JJAaHHBIX METO/IOB.

Paduomempuueckue memoOdbl oboeaujeHus

1. CopTHUpOBKa, BU/Ibl COPTUPOBKH.

2. DMUCCUOHHBIE METO/bI.

3. AGcopOI1OHHbIE METO/BI.

4. KOHTpacTHOCTb U Apyrue (hakTophl, BAUsOLMe Ha 3()(PeKTHBHOCTb METO/I0B.
5. O6opyj0BaHue [Jisi COPTUPOBKHU.

6. [IpakTHKa NprMeHeHus! pauOMeTPUUeCKON COPTUPOBKHU.

ITodzomoeka pyodbl, 0bixcu2

O6>xur, BUJBI 00XKUTa.

OcCHOBHBIE TIapaMeTpBhI TIpoliecca 00yKura.
OO6opyoBaHue Ajist 06KuTa.

[ToAroToBKa py/ibl K BBIIIETAUMBAHUIO.

bl e

ITepeeod KoMnoHeHMO8 8 pacmeop
1. Teopernueckue OCHOBBI POL[eCCa PACTBOPEHUS.
2. PactBopuTenu /i Bblllje/lauuBaHus.
3. Knaccudgukarysi nporeccoB paCTBOPEHUS.
4. TlpumeHsieMoe 060py/IOBaHHUE.
5. PerymupoBaHue riporiecca paCTBOpeHUSI.
6. bakTepuasnbHas UHTeHCU(UKALMS BbIllle/lauiBaHuSsI.

H3eneueHue KoMnoHeHmMo8, oHuCMKa pacmeopos

OuncTKa pacTBOPOB OT MeXaHUUeCKUX TpUMecei.

Crioco0bl U3B/IeUeHNs] KOMITOHEHTOB M3 TIPOJYKTHUBHBIX PaCTBOPOB.
PereHepaltjusi pactTBopuresieii.

TpeboBaHus K KOHEUHBIM TIPOYKTaM.

WHTeHCcUUKaLUs TTpoLiecca U3BeueHuUsl.

kW

Llensto mabopaTopHbIX paboT IO AaHHOW AWCLMIUIMHE SB/SeTCs NpaKTHUeckoe O3Ha-
KOM/IEHMEe CTY[IeHTOB C pa3/MYHbIMH peareHTaMHd U CXeMaMM oOoraiieHHs TI10Jie3HbIX
WCKOTIAeMBIX, @ TaKKe TIOMyueHWe HaBBIKOB II0 BBITIOJIHEHWIO pAa3/IMUHBIX OIBITOB. B
YaCTHOCTH, CTYJeHT [I0/DKeH yMeTb IpaBWJIbHO 0DOCHOBaTh paboumii peXkuM arrapara |
TIPe/ICTaB/IEHHYI0 CXeMy o0orarieHus /sl 33/[aHHOT0 THIA PYZbl, PACCUATaTh OCHOBHBIE
ToKa3aresd oOoramjeHds W Tpe/ACTaBUTh  HHAWBUAYalbHBIA OTueT. Bce momyuyeHHbIe
SKCIIepUMeHTa/IbHbIe /laHHble HeoOXOJWMO TPOAHaIM3UPOBATh, TIPOBEPUTH BBIMIO/THEHA T
OCHOBHasi 1ieb  pabotel, cdopmynupoBath BbBOARL. EciM  momyueHel  HH3KHe
TeXHOJIOTHUECKHMe TIOKa3aTelnd o0oramieHus, yKa3aTb BO3MOJKHble TIPHUMHBI U IYTH
TIOBBIILIEHHS TTOKa3aTeeit.

[Tpu BBIMOMHEeHWM paboT cTporo coOoAaTh TMpaBWa TeXHUKH 0e30MacHOCTH W WH-
CTPYKLIMH 110 paboTe ¢ arnmapaTypoi.
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Llesib BBITIOTHEHNST KYPCOBBIX TMPOEKTOB TI0 AucHuriHe «OboratruTesibHbIE MTPOLIeCCh»
COCTOWT B TOM, UTOOBI 3aKperUThb W YIJyOUTh TIPAaKTUYEeCKHEe HABLIKM TI0 00OTallleHuIo
TIOJIe3HBIX HCKOTIAeMbIX pa3/IMUHbIMH  METO/IaMH, TIONyuYeHHble Ha JIeKUUsX W TIpU
BBITIOJTHEHUM J1ab0OpaTOpHBIX PaboT. B uyaCTHOCTH, CTYAEHT [O/DKEH YMeThb TPaBUIBHO
000CHOBaTh TEXHOJIOTMUECKYI0 CXeMy W PpeareHTHBbI peXXHWM, BbIOpaTb W pacCUdTaTh
OCHOBHOE U BCTIOMOTaTe/ibHoe 000py/ZioBaHKe ¥ PAal[UOHAIBHO Pa3MeCTHUTh ero B IieXe.

B mpoiecce BbIOMHEHWsS TIPOEKTa CTY/E€HT [O/DKeH UCII0/b30BaTh 3HAHUS,
TO/TyYeHHbIe paHee TIPU W3YYeHWHM CMEXHBIX [JUCLMIUIMH, a TaKXKe ONbIT paboThl |
HaO/MIOIeHnsT TIpY TIPOXO’KAEHUH TIPOM3BO/ICTBEHHOM TMPAKTHKK TI0 TTOJYYeHUIO MepBUYHBIX
npodeCcCHOHAIbHBIX YMEHHH U HABBIKOB, a TAK)Ke JINTepPaTypy o BOIIPOCaM MPOEKTUPOBAHHUSI
oboraruTenbHBIX (haOpUK.

3aZlaHeM Ha KypCOBOW TMpPOEKT T0 (IOTalMOHHBIM MeToJaM oboraieHust
npelycCMaTpUBaeTcsi pa3paboTaTh MPOeKT (IOTALIOHHOTO OTZAeseHus [ TiepepaboTKU Py
YEpHBIX, LIBETHbIX METa//IOB U HEMETa/UTMUeCcKOTO ChIpbsi. B COOTBETCTBMM C 3aflaHHUEM
HeoOXoauMO  OOOCHOBAaTh  TEXHOJOTHMIO  (IOTalMM,  pacCUMTaTh  KayeCTBEHHO-
KOJIMUECTBEHHYI0 M BOJHO-IIJITAMOBYIO CXeMbl, BbIOpaTh M paCcCUUTaTh OCHOBHOE W
BCTIOMOrareyibHoe 000pyZioBaHue.

[TpumepHoe 3ajaHKe Ha KYPCOBOM MPOEKT:

PaspaboTate mpoekT (OTaLMOHHOTO Liexa A oboramjeHusi pygel. BeiOpate u
obocHOBaTh cxemy oboraimieHusi pyzbl. Czenath pacyeT KaueCTBEHHO-KOJTMYECTBEHHOW U
BOJJHO-IIUIAMOBOM CXeM, a TakKeé OCHOBHOTO U BCIIOMOTAaTeIbHOrO 000py/j0BaHUS
(bnoTomaimH, mUTaTesell peareHTOB M KOHTAKTHBIX UYaHOB). BwiOpaTh ¥ 000CHOBaTb
peareHTHBIM peXxuM yisi (iotaguu pyasl. CresnaTb TPOEKT KOMIIOHOBOYHOTO DeLIeHHs
(JI0TAIIMOHHBIX MalllVH, TUIaH ¥ pa3pe3 (IOTalMOHHOTO 1jexa. VICXo/HbIe JaHHBIe: MacCoBast
JloNsl LIeHHOrO KOMIIOHeHTa B pyze, %, B KoHLeTpaTte, %, B XBOCTaX, %; KPYIIHOCTb
W3MeJIbUeHHOW pyJbl M TPOW3BOJMTENILHOCTh Ha TIPOEKTUPYEMOM TIPEATIPUATHU 3aJaeT
TIperofiaBaTe/ib.

3ajlaHieM Ha KypCOBOM TIPOEKT TII0 TPaBUTAL[MOHHBIM MeETO/aM OOOTalleHHs
npelyCMaTpUBaeTcsl pa3paboTaTh MPOEKT TPABUTALIMOHHOTO OT/eNeHHs [Jisi 1mepepaboTKH
)KeJIe3HOT0, XPOMHTOBOIO, 30JI0TOCO/IeP’Kalllero ChIpbsi. B COOTBETCTBUM C 3aJjaHUEM
HeoOXoZAuMO  ODOCHOBATh  TEXHOJIOTHMIO  TIPaBUTAL[MOHHOTO  TIPOLIeCca,  PacCUMTaTh
KaueCTBEHHO-KO/IMUECTBEHHYI0 U BOJHO-IIJIAMOBYH) CXeMbl, BbIOpaTb U PaCCUUTaTh
OCHOBHOE U BCTIOMOrareyibHoe 0060py/ZioBaHuMe.

[TpumepHOe 3aiaHue Ha KypPCOBOM MPOEKT:

Pa3paboTaTh TIPOEKT TpaBUTAlJMOHHOrO Liexa [yisi oboraijeHusi pyAbl. Boibpate u
obocHOBaTh cxemy oboramieHusi pyzbl. Cenath pacueT KaueCTBEHHO-KOJTMYECTBEHHOW U
BOJHO-IIUIAMOBOM CXeM, a TakKKeé OCHOBHOTO U BCIIOMOTAaTeIbHOrO 000py/[0BaHUS
(bnoTomammmH, mnMTaTesell peareHTOB W KOHTakKTHbIX uaHOB). Cpenatb  MPOEKT
KOMITOHOBOYHOTO  DeIIeHWs TPaBUTAlJMOHHOTO  OOOpyZAOBaHWS, IUIaH U pa3pe3
I'PaBUTALIMOHHOTO 1iexa. VICXOHbIe JaHHbIe: MacCoBasi /10J1s1 LIEHHOTO KOMITOHEHTa B py/e, %,
B KOHLIeTpaTe, %, B XBOCTax, %; KPYITHOCTh U3Me/IbueHHOW PY/bl ¥ TIPOU3BO/IUTETHHOCTE Ha
TIPOEKTUPYEMOM TIPeTIPUSTUN 3a/1aeT TIPerofiaBaTelb.

KypcoBoii TIpOeKT BBITIONHSETCS CTYZEHTaMH I10J] PYKOBOJCTBOM IIperofaBaTeris,
Ha3HaueHHOro Kadeapow, repes; KOTOPBIM KaXKIbIH CTYAE€HT OTYUTHIBAETCSI O BBITTOJTHEHUM
MIPOeKTa B COOTBETCTBUU C YTBEP)K/[€HHBIM I'Pa(KOM U pacIiMcaHueM KOHCY/TbTaL|i.

KypcoBo¥i MpOeKT [JO/KEH COCTOSATh U3 PACUeTHO-TIOSICHUTETbHOW 3armiucKu 00bem 35 —
40 cTpaHUI] PYKOITUCHOTO TeKCTa U rpaduueckoil 4aCcTH, Ha KOTOPOW BbIUEPUMBAETCS T/IaH U
pa3pe3 (UIOTAllMOHHOTO OT/EJEeHUs, YepTe)X BBITIONHSAETCS Ha JiucTte ¢opmaTta A-1.
BrinonHeHHbIM TTPOEKT 3allMILaeTCsl CTYJEeHTOM IepeJ, KOMUCCHeN mpernojaBarenen u3 2-3
YesloBeK, B COCTaB KOTOPOW BXOJUT PYKOBOAWTEb IMpoeKTa. JlaTa 3aluTbl Ha3HAuaeTCs
VH/IUBHU/YaTbHO /ISl K&)KIOTO CTY/IeHTa TIPY Bbljlaue 3a/laHusl.

[Tpu BBITIOIHEHUH KYPCOBOT'O MPOEKTa Tiepe]| CTyIeHTOM CTOSIT C/1edyloujue 3adauu:
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1. Ortpa3uTh pa3BUTHe [JAHHOW OTPAC/IM TPOMBIIIIEHHOCTH Ha COBPEMEHHOM 3Tarle,
3HaueHUe W MepCIIeKTUBbI Pa3BUTHsI 000TallieHusl.

2. B kparTko¥ XapakTepuCTHWKe oOoraieHusi py/bl NMPUBECTH TPAHYJIOMETPUUYEeCKUN
COCTaB py/pbl, TIOCTYMAIOLIEN B OTAe/eHHe U3Me/TbueHUsl, U XapaKTePUCTUKY BeleCTBeHHOrO
¥ XMMHUYeCKOro COCTaBa pyZAbl. HeoOXoauMo Tak)kKe Tpe/CTaBUTH TaOMMLbI (MM KPUBBIE)
CUTOBOTO COCTaBa, a TAKXKe JIaHHble MUHEpa/JOrMYeckoro COCTaBa M XMMUYECKOTO aHa/Iu3a;
OCHOBHBIE (pri3rYecKre CBOMCTBA PYAbl U MUHEPAJIOB.

3. Bribpathk u 0bocHOBaTh cxeMy oboraieHusi. PaspaboTats (BbIOpaTh) MpakTHUeCKHe
CXeMbl, TIpUMeHsieMble /i1 o0oraljeHurst 3aZIaHHOTO THTIA PYy/bl Ha AHAJIOTHUHBIX OOBEKTax.
IlaTh KpaTKOe OIMUCaHWe W MPUBECTH PUCYHOK MPUHSITOM CXEeMbI; yKa3aTh TEXHOJIOTMUECKUEe
rokaszarenmn oboramenus. Heobxomumo o000CHOBaTh —11€71eCO00PAa3HOCTb  TIPUMEHEHUs
BbIOpaHHOW CXeMbl OOoOraijeHusi TyTeM ee CpPaBHEHWs C HEeCKOJIBKUMH ApPYTMMH
TeXHOJIOTUUECKVMH CXeMaMH C yKa3aHHeM WX HeJOCTaTKOB M IPEeMMYIIeCTB. YUWTHIBas
CJIOKHOCTb CpaBHEHHs BCEX BapUaHTOB, MOXXHO OrPAaHMUMTLCS CPaBHEHUEM [IBYX-TPeX
BapraHToB cxeM. OL|eHUTh BeJIMYMHY BKPAIJIEHHOCTH TOJIe3HBIX MUHEpA/ioB U XapakKTep MX
TpOpacTaHusl U WX BJMsSIHUE Ha BBIOOpP CXeMbl 00OTrallleHus], B YaCTHOCTH, Ha BLIOOD uHC/Ia
craguii oborameHus. PaccMoTpeTb CrHOCOOHOCTH MHHEpanoB K Tleper3MeNbyeHur0 U
OlIJITAMOBAHUIO, UYTOObI OOOCHOBATh YHWC/IO CTafui oOOOrallleHuss W THUIM BbIOMpaeMoro
obopyioBaHusi. BeIOpaTh KaueCTBEHHYIO CXeMy 00OTaleHusl.

Ha ocHoBaHuM BBIOpaHHOUW CXeMbl OOOTalljeHusi U TIPUHATON K pacueTy 00OCHOBAaTh
11e/1ec000pa3HOCTb  MpUMeHeHHUs] (UIOTAlMOHHBIX peareHTOB. [Ipe/CcTaBUTb MeXaHU3M
JelcTBUs (HIOTAL[MIOHHBIX PeareHToB.

4. I[Ipon3BecTy pacueT Ka4ueCTBeHHO-KO/IMYeCTBEHHON CXeMBI.

5. BBIMO/HUTE pacueT BOJHO-IIJIAMOBOM CXEMBI.

6.BrIOpaTh M paccuMTaTh OCHOBHOE 000pYy/[0BaHHe.

7. KpaTko omucaTh MeTOZBI ONMpOOOBaHKs U KOHTPOJISI TEXHOJIOTMYECKOTO TpoLiecca ¢
WCII0/Ib30BaHMEM CpeJCTB aBToMaTu3auuu. CrieflyeT TakKe KpaTKO OIMMCATh armaparhl
(yCTaHOBKM), TIDUHATBIE [Jis BCIIOMOTATebHOTO KOHTPOJS W PEryIMpPOBaHUs OCHOBHBIX
TlapaMeTpOB TEXHOJIOTUYECKOT0 TpoLiecca 0borarieHusl.

8. M3/10)KUTh OCHOBHBbIE MEPOTIPUSITHSI 10 TeXHUKe 0e30MacHOCTH, HarpaB/ieHHbIe Ha
CHIDKEeHHe YPOBHsI TpaBMaTH3Ma, YJIyullleHWs CaHUTapHO-TUTHEHWYeCKUX YCAOBUM Tpyza
paboTHUKOB U Ap. (orpakaeHus, obecrieueHre 06€30TAaCHOCTH TyCKa arperaTtoB M MallluH,
3aIMTa OT TIOPAKEeHUsI 37IEKTPUYEeCKM TOKOM, YCTPOMCTBO BEHTU/ISILIMK, OCBEIIeH s, 3allyTa
OT 1lIyMa ¥ BUOpaLyuy, MeporpusTHsi 1o 60ps0e € 3amblIeHHOCTBIO U T.J.).

ColepoicaHue u ogopmaeHue nosiCHUMeAbHOU 3anuckKu K 3a0dHUl0 HA Kypcogeoe
npoekmupoeaHue
Bo 68edeHuu OTpa)kaeTCs pa3BUTHe [JaHHOW OTpacIu TPOMBILIUIEHHOCTH Ha
COBPEMEHHOM 9JTarie, 3HaueHWe W TIepCTIeKTUBBI pa3BUTUs oboramieHus. B Kparkoi
XapaKTepUCTHKe oboraileHusi pyAbl TPUBOJSATCS T'PAaHY/JIOMEeTPUYECKUM COCTaB pyJpbl,
MOCTyMarouleid B OTJe/leHWe M3Me/bUeHHs, W XapaKTepuCTHKa BelleCTBEHHOTO U
XUMHUYeCKOTO COoCTaBa py/bl. B pa3gene Jo/mKHBI ObITh Tab/uMibl (MM KPUBBIE) CHTOBOTO
COCTaBa, a TakKe /JaHHble MUHEpPasorMyeckoro CoCTaBa M XMMHUUECKOTO aHa/lr3a; OCHOBHBbIE
¢dusnueckre CBOWCTBA pyJbl U MUHepanoB. Bbibop u obocHosaHue cxembl obozawjeHus. B
3TOM pazzesie HeoOXoAuMOo pa3paboTats (BbIOpaTh) MPAaKTHUECKHe CXeMbl, TPUMeHsIeMble JI7IsT
oboralljeHUst Py, Ha aHaJIOTUYHbIX 00beKTax. /laTh KpaTKoe OrvcaHWe W MPUBECTH PUCYHOK
NIPUHATONM CXeMbl; yKa3aThb TeXHOJIOTWYecKre TioKasaTtemu oboramjenus. Heobxogumo
000CHOBaTh 1ie/1ec000pa3HOCTb TIpUMeHeHHsl BbIOpaHHOW cxembl oboraitjeHusi. [ys 3TOro
BbIOpaHHasi CXeMa CpPaBHMBAETCSl C HECKOJIBKUMU JDYTMMH TeXHOJOTHYeCKUMH CXeMaMH,
yKa3bIBAalOTCSl MX HEJOCTaTKU U TIPeMMYIecTBa. YUWThIBasi CJIOXKHOCTh CPaBHEHUs BCeX
BapUaHTOB MPU KypPCOBOM MPOEKTHPOBaHMM, MOXXHO OTPaHUYMTBHCS CPaBHEHHEM [JBYX-Tpex
BapUaHTOB CXEM.
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BenvuuHa BKparjieHHOCTH T10/Ie3HBIX MUHEpaoB M XapaKTep UX MpOpacTaHusl BIUSIOT
Ha BbIOOp cxembl oOoraileHusi, B UaCTHOCTH, Ha BbIOOp uuMC/a cTafud oboraijeHusl.
CriocoOHOCTh MHHEpanoB K Tieper3Me/bUeHHI0 W OLIIAMOBAHUIO TaK)Ke B/WSIET HA UYMCIIO
cTaguii oborailjeHUss ¥ Ha TUN BblOupaeMoro ob6opyzoBaHus. CregyeT y4WThIBaTh, UTO
neper3MesibueHde U OLVIAMOBaHWE BPEJHO BO BCeX C/IyyasiX M TI03TOMY HeoOXoAuMo
npuMeHeHre OonbLIOr0 uMciaa crafui oboramieHusi. [locie aHamu3a BceX MaTepuasioB
BbIOMpaeTCsl KauecTBeHHasi cxema obOoramjeHusi. lIMesi KaueCTBEHHYIO XapaKTepHUCTHKY
CbIpbsl,  PaCCUMTHIBAIOT  KAYeCmMBEeHHO-KO/AUYeCmeeHHyto  cxemy  oboeawjeHus. Ilpu
ohopm/IeHHM KYPCOBOTO TIPOEKTa HEeT HeOOXOAMMOCTH TPUBO/IUTH PacyeT BCEX Y37I0B CXEeMbI;
Jl0CTaTOUHO MPUBECTH pacyeT OJHOI0 y3/a.

dopma 3anmcy KaueCTBeHHO-KOMYeCTBEHHOW CXeMbl 00oraleHust

Ne onepanjuii | HammeHoBaHu Q, T/u Y, % B, % g, %
Y IPOAYKTOB | e ornepauyy 1
TIPO/IYKTOB
1 2 3 4 5 6

Vicxopist M3 JaHHBIX KaueCTBEHHO-KOJIMUeCTBEHHOT0 pacueTa TeXHOJIOTHMYeCKON CXeMbl
oboraiijeHHs], COCTaBJISIeTCSI UTOTOBBIN OasaHC MPOYKTOB 00OTall[eHHs.

Pacuem gooHo-wnamogoli cxembl. 1lenb MpoeKTUPOBaHMSI U pacueTa BOJHO-II1JIaMOBOM
cxeMbl - obecriedeHre onTHManbHOrO oTHoleHus: JK:T B orepalysix CXeMbl; OTpe/je/ieHHe
KOJINYeCTBa BO/IbI, I00aB/isieMol (M/TH BBIBOAUMOM) B TOM WM WHOM OTepalliu; OTpe/ieieHre
o0111ero pacxo/ia BoJibl ¥ cOCTaB/ieHre 6amaHcoB 110 Boje ( obieid u cBexkeit ). [Ipu pacuete
c/ieflyeT yuuTbIBaTh, UYTO CyMMapHOe KOJIMYeCTBO BO/Ibl, TIOCTYyIarolled B IMpoLecc, Bcerja
JO/JDKHO OBITb paBHBIM CyMMapHOMY KOJIMUeCTBY BOZbI, YXOASIIEMY U3 Tipoljecca C
KOHEeUYHbIMU TpoAyKTamu. OOijasi rnotpeOHOCTs BoAbl s 1iexa (¢pabpuku) Ha 10-15 %
TIpeBbIIIaeT TOTpeOieHre BOABI il TEXHOJOTMUYeCKUX Iiesie (Ha CMBIB TO0JIOB, TIPOMBIBKY
anmnapaTtoB U T.A.). [loiHOro pacyetra BOJHO-IIJIaMOBOM CXeMbl B TMOSICHUTE/IbHOW 3amnucKe
NpoBOUTh He Tpebyercs. HeoOXxogumo TOKa3aTh TOC/Ie[0BaTeIbHOCTh pacyeTa, yKas3aTh
pacueTHble (pOpPMyJIbI U OKOHUATe/bHbIe pe3y/bTaThl pacueTa. [JaHHble pacyeTa CBOJSTCS B
OTZeTbHYI0 TabuIy.

dopMa 3anucu BOAHO-111JIAMOBOW CXEeMBbI

Ne oneparjuii | HaumeHoBaHMe
Y TIPOJYKTOB | Omeparyii u Q, T/u R W, M* /4 V, M*/u
NIPO/IYKTOB
1 2 3 4 5 6

st oNTUMU3ALMK TIPOLIECCOB W3MeJbUeHUs, KIaCCU(PUKALMM, OOOoTalieHus ¥ T.II.
HeoOX0ZMMO TPOBOJUTL KaXK/AyH0 oreparjuto obpaboTtku ripu nosydyenun 3Hauenus XK:T (R).
OTu 3HaueHWss OepyTCs WCXO[sl W3 TPAKTHUECKMX WM HCC/Ie/[0BaTebCKUX JIaHHBIX.
PazxikeHHe TIPOJYKTOB OCYILECTB/ISeTCS A00aB/eHHeM BOJbI, UTO JIETKO OCYII[ECTBHMO.
Ymenblienre otHoieHus JK:T TpeOyeT onepaiuii 00e3BOXXUBaHMsI, KOTOPble 3HAUUTETLHO
cnoxkHee. IlosTtomy omeparuy 00e3BOKMBAHUSI C/ieiyeT BBOJWTh B CXeMy B KpalHHX
C/lyyasix, KOrZia OHM HeoOXOAUMBI /I/IsI TIOBBILIIEHUS] TEXHOJIOTMYEeCKUX Toka3aresiel. HopMer
pacxofia  [JOTOJIHWTEBHOW  BOJBI,  SIBJISIIOTCS ~ TOXKe  MCXOJHBIMH  TIOKa3aTessiMH,
HeoOXOZMMBIMU TIDH pacueTe BO/OLIIAMOBOM CXeMbl. BJIa)KHOCTh OT/€/IbHBIX TPOAYKTOB,
VMEIOIUX OTHOCHUTEIbHO TIOCTOSIHHYH) WM KOJIeOJOLIYIOCS B y3KHMX IpefienaX 3HaueHUH
BeJIMUMHY, TaK)Ke COCTaBJ/IsIeT TPYIIY WUCXOAHBIX TIOKa3aTesiel i pacyeTa BOZOILIAMOBOM
CXeMBlI.

[Tocsie Bcex pacyeTOB Ha KaueCTBEHHYIO CXeMy OOOTalljeHHs HaHOCSTCS CTPeKd K
MEeCTY TIOZ[au¥ BO/[bI C YKa3aHHEM ee KOJTM4YeCTBa.

Ha ocHOBaHHM TeXHOJIOTMUECKOM CXeMbl 00oTaljeHus TPOU3BOJATCS 8bI60p U pacuem
obopydoeaHusi. I1pu BeiboOpe 000pyOBaHMs PeIIalTCs B OCHOBHOM TpH Boripoca: 1) BeIOOp
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TUMa (IOTAlIMOHHOW MaIllMHBI; 2) ompejeneHue Tpebyemoro oObeMa (UIOTaI[MOHHON
MalllMHbI B 3aBUCUMOCTH OT YCJIOBUM ee pabOThl U pa3Mepsl; 3) omnpezesieHre ONTUMaTbHOTO
B TEXHOJOTMYECKOM M TeXHHWKO-3KOHOMHYECKOM OTHOILEHUsIX pa3Mepa (poTarjMOHHON
MallliHbl U B CBSI3U C 3TUM He0OXOAMMOr0 KOJMYecTBa YCTaHaBIMBAaeMbIX (IOTAL[MOHHBIX
MaumH. Tak Kak pacyeT CBOJMTCS B OCHOBHOM K OITIpeZieJIeHHIO KOMMyeCcTBa 000pyAOBaHus,
TO Llesiecoobpa3Ho Bce 060py/j0BaHNe CBECTH B TaO/IHLLY.

dopma 3anucH CBOAHOM Tab/HIbI (DIOTALMOHHBIX MaIlTUH

HaumenoBanu Tun KomuuecTtBo Oo01ee
e oriepaliii | (bJIOTAI[MOHHOM | IIT.HA OIHY | KOJMUYeCTBO,
MaIlIUHbI CEeKLIMI0 LT
1 2 3 4

Beibpath ¥ omnmcaTb BcrioMoratenbHOe 000pyZoBaHME, K KOTOPBIM OTHOCSITCS
KOHTaKTHbIe YaHbl M IUTaTeIN [/ JO3UPOBKU U PaBHOMEPHOM I0/layl peareHToB.

[To pe3ynbTaTaM BBIMOJHEHHBIX DPAaCYeTOB BBIMOJHUTh TPOEKT KOMIIOHOBOUHOIO
pelleHus1 (GI0TAalMOHHBIX MAlllVH, T/IaH U pa3pe3 (PJI0TalMOHHOrO Liexa.

[IpyuMmepHbIii TepeueHb TeM KypCOBOIO TIpoeKTa MO (IOTalMOHHBIM MeTO/aM

oborarrieHust
Ne ITpoussBoauTesib Maccosas
Bapua HanMeHOBaHMe MO/1€3HOTO MCKOIIaeMOro HOCTb, AO7IA
KOMIIOHEHTOB
HTa T/4ac %
, /0
1. I'paduroBas pyja 800 2,5
2. I'padutosas pyzna 2000 5,5
3. MepHnas pyzga 4000 1,5
4, MepHas pyza 2000 1,2
5. MepaHO-1IMHKOBAst 3000 1,1u2,1
6. MeaHo-LIMHKOBAst 4000 1,3u1,8
7. MepaHO-1IMHKOBAst 5000 1,2u 1,9
8. ®roopuToBast 1000 17
9. ®roopUToBas 1200 16
10. | PryTtHO-(roopuToBast 1500 0,1u 16,5
11. CBHHLIOBO-LIUHKOBAas 3500 0,7u 1,5
12. CBUHLIOBO-1JTUHKOBast 3000 0,5ul,7
13. CBUHII0OBO-MeJHast 4000 0,8u 1,2
14. CBUHII0BO-MeHast 2000 09uld
15. | Yrons 4000 Af—-22
16. Yro/nb 5000 Af-24
17. [MonumeTtannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,2,1
18. [MomumeTannuueckas pyaa (Pb, Cu, Zn) 5000 09,1,2,22
19. | PryTtHO-dmoopuToBas 2500 0,11u 19
20. MeaHo-LIMHKOBAast 4000 1,2u2,1
21. MepHO-LIMHKOBast 3500 1,1u 1,8
22. MeaHo-LIMHKOBAst 4500 0,9u 2,1
23. MepaHO-1IMHKOBAst 4000 0,7wmu 3,1
24. Mepanas 2500 1,5
25. MepnHas 3500 1,7
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[TprMepHbIii TlepedyeHb TeM KypCOBOT'O T10 TPaBUTALMOHHBIM MeToZiaM o0oraiijeHUsl.
Pa3paboTaThk MPOEKT rpaBUTALIOHHO-MarHUTHOTO 00OTaIlleH sl Py, YKa3aHHbBIX HIKe:

Maccosas
Ne ITpousBoaUTELHOCTD,
HavmeHoBaHMe py/ibl J0J1,
BapuaHTa TBIC. T/TOJ o,
1 MarHetuToBas pyza 4500 33
2 MarneTtuToBas pyja 3000 35
3 MarHetuToBas pyza 7000 34
4 MarneTtuToBas pyja 6000 31
5 MarnetuToBasi pyza 2500 32
6 MarneTtuToBas pyja 6500 36
7 MarHetuToBasi pyza 10000 30
8 MaruetuToBas pyza 9000 31
9 MarHetuToBas pyza 8000 34
10 MarneTtuToBas pyja 7000 33
11 MarHetTuToMapTUTOBAas pyAa 6000 36
12 MarnetTuToMapTUTOBas pya 5000 37
13 MarnetTuToMapTUTOBAas pyAa 4000 34
14 MarnetTuToMapTUTOBas pya 4500 33
15 MarnetTuToMapTUTOBAas pyza 5500 35
16 MarseTuToBble KBapLUThI 11000 37
17 MarHeTUTOBbBIE KBapLIUThI 10000 36
18 MarseTuToBble KBapLUThI 9000 34
19 MarHeTUTOBbBIE KBapLIUThI 8000 35
20 MarHeTUTOBbIe KBapLIUThI 7000 38
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyemble pe3y/ibTaThl 00ydYeHHs M OLIEHOUHBbIE CPeJCTBA /A/IA MPOBe/IeHUs MPOME)KYTOUHOM aTTeCTaljuu:

ITpumepHoe codepicanue:

CTpyKTypHBI
. [Tnanupyemsble pe3y/bTaThbl
Y 371eMeHT OrleHOuUHbIE CpefiCTBa
o0OyueHws
KOMITeTeHLIUU

OIIK-4 roToBHOCTBHIO C €CTECTBEHHOHAYYHBIX MO3ULMI OLleHHBaTh CTPOeHHe, XUMHUeCKUH U MUHepPa/IbHBIM COCTaB 3eMHOU KOPHI,
Mopdosiornyeckue 0CO0eHHOCTH U FeHeTHYeCKHe THITbI MeCTOPOXK/AeH!H TBep/IbIX Mo/Ie3HbIX HCKOMAeMbIX MPHU PelIeH’H 3ajay Mo
PalHOHA/IbHOMY M KOMILIEKCHOMY 0CBOEHHIO Ie0peCypCHOro noTeHnuana Heap

3Hatb CTpOeHHe, XUMUUYEeCKUI 1
MUHepabHbIM COCTaB
3eMHOM KOpBblI,
Mopdonoruueckrie .
Ilepeuyens Tem U 3afiaHUH AJ/IA OATOTOBKH K 3a4eTy:
0Cc00eHHOCTH U
1. IlpupopHble TUIILI PYA,.
reHeTUYeCKHe TUTTbI
o 2. TexHosornueckue TUIbI Py,
MeCTOPOJKJ,eHUI TBEePAbIX
3. Tekcrypa pyabl.
T10JIe3HBIX MCKOIaeMbIX IpU
4. CTpyKTypa pyAbl.
pelleHnu 3aZau 1o < .
5. Xumuueckuii ¢a3oBblii aHaIU3.
paLiOHaIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO
reopecypCcHOro IoTeHLMana
He/p
YmeTb MIPUMEHSTh HayuHble IIpumepsbI TeCTOBBIX BONIPOCOB

METO/[bI ¥ MEpPOTIPUSATHS JJ1s1
pelLlieHnH 3a/iay 110
paLiOHAIBHOMY U
KOMIIJIEKCHOMY OCBOEHUIO
reopecypCcHOTO TMoTeHLrana

ITone3Hoe uckomaeMoe 3TO..

a) TpHUPOAHbIe MHUHeparbHble 00pa3oBaHWsS B 3eMHOW KOpe HeOpraHW4eCcKoro M OpraHUuecKoro
TIPOMCXOXK/IeHUsl, XUMUUeCKUM COCTaB U (hr3uuecKrie CBOMCTBA KOTOPBIX MO3BOJISIOT UCII0/Ib30BaTh UX
B cdepe MaTepHa/ibLHOTO TPOM3BO/CTBA Ha 6s1aro oOIjeCcTBa B eCTeCTBEHHOM WM mepepaboTaHHOM
BUJIE.




CTpyKTypHBI
Y 3JIeMeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITeTEeHLIUU 0byuenms
Hezp 0) C/IOXKHBIN KOMIUIEKC pa3/IMYHbIX MUHEPAJIOB, U3 KOTOPBIX XOTS Obl OZIHO SIBJISIETCS T10J1e3HBIM.
B)/IOKa/IbHOE CKOTJIEHHE TTOJIe3HOT0 MCKOIaeMOro B 3eMHOU KOpe.
I') BCe BbIIlIe [TIePeUNC/IEHHOeE.
Bnagers HaBbIKaMW [IPUMEHeHUs ITIpuMepHbIe 3aa4u:

HayYHbIX METO/IOB U
MepOTpUATUN /ISl peLleHur
3a/iau 10 paljMOHa/IbHOMY U
KOMIIJIEKCHOMY OCBOEHMIO

reopecypcHOro roTeHLrana

He/Ip

[TepecunTaTh XUMUUECKUM U (pa30BbIl COCTaBHA MUHEPaJ/IbHbIM.

WcxopHble jaHHbIE
MuHepanbHbIM COCTaB (3/1eMeHTapHbIN COCTaB):

1. Maruetut Fe;Os; (Fe = 72,3 %, Fe*" = 24,1 %, Fe** = 48,2 %, FeO = 31.0 %, Fe,0; = 69,0

%);

I'emartur Fe,0s; (Fe = 69,9 %);

MaptutFe,0s; (Fe = 69,9 %);

[Mupur FeS,; (Fe = 46,55 %, S = 53,45 %);

Kgapig SiO,; (Si = 46,6 %).

HonomurCaMg[CO:s],; (CaO = 30,4 %, MgO = 21,7 %,

Kuanut Al,[SiO4]0O; (Al,O3 = 62,9 %, SiO, = 37,1 %).

SPLENURAWN

CO, = 47,9 %).

[Mucromesut (FeO = 44,65 %, MgO = 13,5 %, CO, = 42,0 %).
Amnarut Cas(PO4);Cl, F, OH; (CaO = 55,5%, P,0s = 42,33 %).

0.  Osmusun (Mg,Fe),SiO.; (MgO - 10 57,3 %, FeO - 10 70,5 %, SiO, = 42,7 %).

XUMHUECKWI COCTaB TEXHOJOTMUYECKUX P00 >Kee30Co/ieprKaiiux Py

MaccoBasi 07151 KOMIIOHeHTa, %
KommnoneHT BapuaHT
1 2 4 5

Fe maruuTtHoe 27,50 20,30 30,0 27,10 29,50
FeO o6, 12,86 17,49 16,66 15,67 14,74
Fe,O3 41,11 29,10 53,00 36,50 35,14
SiO, o6, 34,99 24,35 18,19 32,66 34,47
SiO,cB00. 32,75 16,42 13,69 25,75 31,04
CaO 0,13 2,54 0,40 1,16 1,86
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

MgO 1,40 5,90 2,25 4,80 2,90
AlLO; 1,93 3,34 0,50 0,50 1,23
P,0s 0,05 0,09 0,06 0,10 0,09
S 3,10 9,15 4,44 3,03 3,40
CO; 1,00 4,32 0,53 1,85 3,20

IIK-3 BajjeHHeM OCHOBHBIMHM NPUHIUIIAMH TEXHOJ/IOTHH HYKCIUTyaTallMOHHOW pa3BeAKH, J00bIUM,

HCKOIId€MbIX, CTPOUTE/IBCTBA U 3KCITYdTAIIUH ITIO/J3€MHbIX 00HeKTOB

nepepadoTKH TBep/bIX MOJIe3HBIX

3HaTh OCHOBHbIE€ METO/IbI [TepeyeHb TeM U 3aflaHUI [1J1s1 TIOATOTOBKH K 3a4eTy:
W3yuyeHUs1 COCTaBa Py/pbl, 1. KpymnHOCTb KaK pa3fe/UTe/bHbIN NPU3HaK.
TeKCTYPHO-CTPYKTYPHBIX 2. YpenbHasi IOBEPXHOCTb.
XapaKTepUCTUK, CBOWCTB 3. @0THUPYEeMOCT..
MHHepaabHbIX YaCTUI] 4. PackpbiBaeMOCTb DY/Ibl.
YMeTb BbIOMpaTh TEXHOJIOTHYECKHEe IIpuMepbI TeCTOBBIX BONPOCOB
NPOILeCChI B 3aBUCUMOCTH Kakasi 13 nepeunciieHHbIX TEKCTYP OTHOCUTCS K TIePBUYHOM?
OT BellleCTBeHHOT'0 COCTaBa a) cIoMCTas,
¥ [PaHy/IOMeTPUUECKOH 0) MUH/Ia/IeKaMeHHasl,
XapaKTepPUCTUKH T10Ie3HOTO B)TaKCUTOBaSI,
HCKOIlaeMoro, Cl)I/IBI/I‘-IECKI/Ie 1'*) pr6anaH_
CBOMCTBAa MHUHEpaJOB
Bnagets HaBbIKaMH BbIOOpPA IIpumepHbIe 3aauu:

OTITUMAJTbHBIX PE)KUMOB
BeJIeHUs] TeXHOJIOTUUYeCKOro
nporiecca B 3aBUCUMOCTH OT
BeIlleCTBEHHOr0 COCTaBa 1
rpaHy/I0MeTprUYeCcKoi
XapaKTepUCTUKU TI0/Ie3HOTO
HICKOIIaeMoro

PaccunrtaTh rpaHy/IOMeTPUUECKU COCTaB pPyAbl U pacrpejiefieHde LeHHOr0 KOMIIOHEeHTa T10

KJjlaccam KpyrnHocty. Haiitu y, B, € B kiacce -3 +0,5 mm.
VicxoaHble faHHBIE 110 BapUaHTaM

s 1 2 3 4 5
?i = ‘EO\O“ = §c\°ﬁ = §c\>c = §E = §c\°n
= <% = v = ) = < = (<]
29 S) S & o S K S) Sk S) Sk o S H
A S X O w X O = X O b ] Ot = O w
5 ) T = ) o o) T E ) Tt ) c
A |35 @ |8 @ [Fg| @ S A S8
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

o0OyueHust
KOMIIeTeHLIMU
-3,0+2,2 115 | 44,1 | 41,0 1,1 120 | 45 | 12,0 | 52 | 12,0 | 14,4
-2,2+1,6 19,0 | 48,3 | 73,5 1,5 25,0 | 41 | 30,0 | 48 | 18,0 | 17,5
-1,6+1,0 38,5 | 51,8 | 38,5 1,6 47,0 3,8 | 47,0 | 3,2 | 46,0 | 18,3
-1,0+0,5 23,0 | 55,1 | 20,0 2,1 19,0 53 | 195 | 42 | 32,0 | 21,1
-0,5+0,1 45,0 | 56,6 | 18,0 1,7 33,0 6 33,0 | 5,2 | 45,0 | 20,5
-0,1+0,04 53,0 | 62,0 | 24,0 1,8 36,0 6,6 | 38,0 6 32,0 | 28,3
-0,040+0 30,0 | 65,0 | 50,0 2,4 28,0 7,2 | 30,5 | 43 | 45,0 | 35,0
Utoro:

ITK-4 roTOBHOCTHIO OCYIeCTB/IATh TEXHHYECKOe PYKOBO/CTBO FOPHBIMH U B3PbIBHBIMH Paf0oTaMu NMpH KCIUTyaTallHOHHOW pa3BejKe,
JA00bIUe TBEPABIX MOJI€3HBIX HCKOMAeMbIX, CTPOUTE/IHCTBE H YKCILTyaTallMH M0/ [3eMHBIX 00HeKTOB, HEIMOCPe/JCTBEHHO yNPaB/IATh
MpoIeccaMy Ha MPOU3BO/ICTBEHHBIX 00HeKTOB

3HaTb OCHOBHBbI€ noHatys | IlepeueHb meopemuyecKux 60npoco8 K IK3amMeHy:
METOZIOB,  CIIOCOOOB | 1. CyurHocTb, ryiaBHbIe 0COO€HHOCTH U KacCU(UKaIys (ioTalioHHBIX TTPOLIECCOB.
Cpe/ICTB IOJIy4eHUA ChbIpbs 1 2. OcHoBHbIe (haKTOPbI, BAUSIOLIE Ha TEXHOJIOTHIO (hjIoTaluu.
KOHLIEHTPATOB 1pu 3. TeopeTtnueckue 0CHOBBI oboraitieHus 1o ¢opMe ¥ TPeHHIO.
repepaboTKu TOJIESHBIX 4. O6opyaoBaHue 1 000raleHus 110 TPEeHUIO U (GopMe.
MCKOTIaEMBIX 5. ®akTopsl, BiUsONIYe Ha 3pGeKTUBHOCTh 0OO0TallleHust TI0 TPEHUIO.
6. TlpakTuka oboraiteHus 1o ¢opMe U TPEHHIO.
7. TeopeTuueckrie 0OCHOBBI 00OTaIIeHHUs 10 YIIPYTOCTH.
8. ObopynoBaHue /st oboraiteHusi 1o YIIpyTroCTH.
YmeTb BbIOMpATh TexHonoruto | IIpumepHble npakmuyecKue 3a0aHus 0/1s1 3K3aMeHa:
npou3BoACcTBa paboT 10 | COCTaBUTh CXEMY M PeareHTHBIA PeXKUM [jis (hI0TalUd PY/IbI;
oboraiieHHo TroJie3HbIX | PacueT cerapaTopoB /ijisi 00oralijeH!s 10 YTIIPYTroCTH U TPEHUIO;

WCKOTIAeéMbIX,  TIPUMEHSTD
criocobbl U CpeAcTBa  JiIst
TIOJTyUeHUsT KOHAUI[UOHHBIX
KOHIIEHTPATOB

KoMITOHOBKA CernapaTopoB B OT/ieJIeHUH 000TalleHus;
O6paboTka pe3y/bTaTOB KCIIEpPUMEHTA.
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

1l 271eMeHT OLleHOYHbIE Cpe/ICTBA
o0OyueHust
KOMIIETEeHI WU
Bnagets CMOCOOHOCTBIO BHIOMpATh U

pacCUATBIBAaTL ~ OCHOBHBIE
TeXHOJIOTHUECKHe

rnapameTpbl 3P QPeKTUBHOTO
U 9KOJIOTUUECKH
0e30macHOT0 TIPOU3BO/CTBA
pabor mo mepepaboTke U

oborarreHuo

Pewumps 3a0auy:

OmpefieUTh TEXHOIOTHUECKHE TIOKa3aTe i (HI0TalOHHOTO 0boraijeHnsi MeJHOU Py/AbI:
- BBIXO/] Me/IHOTO KOHLIEHTpATa,

- BBIXO/] XBOCTOB,

MUHEpPaJIbHOI0  CbIpbsd  Ha | - MacCy XBOCTOB,

OCHOBe 3HAHMii NPUHIMIIOB | - U3BJI€UeHIe MeJy B MeJHbIH KOHLIEHTpaT,

doTaroHHOrO - U3BJIeUEHWE MeI B XBOCThI JIs1 yCJIOBHH, YKa3aHHBIX B Ta0JI.
MPOEKTUPOBAHUS Pe3yibTaThl pacueTa TEXHOJIOTHUECKUX TT0Ka3aTesieild 0pOPMUTE B BH/Ie CTaHAAPTHOM Tab/UIIBI.
TEXHOJIOTUYECKHX CXeéM | OmnipeZie/TUTh MapKy Me/IHOTO KOHIIeHTpaTa 13 TaoJl.
oboraTuTe/IbHOro

NIPOM3BOJICTBA W  BbIOOpa

OCHOBHOT'O u

BCIIOMOTaTe/IbHOI'0

oboraTuTe/IbHOro

000pyioBaHusI

ITK-5 roToBHOCTBIO JeMOHCTPHPOBATh HABHIKH Pa3padoTKH IVIAHOB MePONPHUSATHIA 110 CHIDKEHHI0 TeXHOTeHHOM Harpy3KH MPOU3BO/CTBA Ha
OKPY)KaIoII[yI0 CpeAy IPH YKCIUTyaTaljMOHHOW pa3BefiKe, A00bIUue 1 nmepepadoTKe TBep/bIX MOJIe3HbIX HCKOMAeMbIX, a TAK)Ke MpPH
CTPOUTE/IHCTBE U IKCITyaTaluu

3HaThb

Hay4Hble MeTOZbl U
MEepOTIPUSITHSL TIO CHU>KEHUIO
TeXHOTeHHOMW Harpy3KH Ha
OKPY>KaloIlyto Ccpefly Mpu
5KCI/TyaTalMOHHOM
pa3Befike, 100bIUe U
repepabOTKe TBEP/IbIX

Hepeueub meopemuuyecKux 6onpocoe K sauemam:
1. MarsurHoe 110/1e 1 ero CBOMCTBa. HaHpH)KEHHOCTb MarHUTHOrO 1oJisi. MarHUTHas WHAYKLWA.

2. Krnaccudukanysi MarHUTHBIX CUCTeM. XapaKTepUCTHUKA MarHUTHBIX CUCTEM.

3. MarHuTHbIe 110JIsl CernapaTopoB /iyt oboraleHusi CUIbHO U C/Tab0MarHUTHBIX Py/.
4. Knaccudukalys MUHepasioB 110 MarHUTHBIM CBOWCTBAM.

5. MarauTHasi BOCIPUMMYUBOCTb, UHTEHCUBHOCTh HAMarHUUMBaHUSI MUHEPAJIoB.

6. MarauTHble CBOKCTBa CWJIbHOMAarHUTHBIX MUHEpasoB.
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITETEHI[MU 00yuenus
TI0JIe3HBIX MUCKOTIaeMbIX 7. MarHuTHbIe CBOWCTBA C/TaDOMarHUTHBIX MUHEPAJIOB.
ITepeuenb meopemuueckux 60nNpoco8 K IK3aAMeHam:
1. CyuHocTb, T/1aBHbIe 0COOEHHOCTU U KacCU(pUKaLys (HI0TalMOHHBIX TIPOIIECCOB.
2. CyImHOCTB, T71aBHbIe 0COOEHHOCTH U KylaccuuKalys GI0TalOHHBIX peareHTOB.
3. IIpompbimuieHHbIe TPeOOBAHKUS K KAUeCTBY TM0JIe3HBIX UCKOTIAEMBIX.
4. 1leHHOCTH TOJIe3HBIX UCKOTIaeMbIX.
5. TlousaTHe 00 oborarmieHun.
6. OcHOBHBbIe 3a/laui TPABUTAI[MOHHOTO OOOTAIlleHus, TI0C/Ie0BaTeIbHOCTb U METOJbl MX
pereHus.
OcHoBHBbIe 3Tanbl BeIOOpa oboraijeHusl.
8. dakTopbl, BAMSIOLIME Ha 00OralieHre MoJIe3HbIX NCKOTaeMbIX TPABUTALIMHHBIM METO/IOM.
Ymetb TIPUMEHSITb Hay4YHbIe
?j;;’iiﬂ??ff;;&ii?;;o ITpumepHble npakmuueckue 3a:)auw1 0/151 IK3amMeHa:
HArpy3KK Ha OKPYKAKOIYHO CoCTaBUTb CXeMY U peareHTHbBIN PeXXUM Jyisi PJIoTalu Py /bl
cpeay npu CocTaBUTh CXeMy /IJisi TPaBUTALIMOHHOTO 00OoTall|eHust PyAbl
SKCTUTyaTaLJOHHOI CocTaBUTh CXeMy i MarHUTHOTO 00OTallieHust py /bl
pa3Bejike, 100bIue U
niepepabOTKe TBep/bIX
T10/1e3HBIX MCKOTaeMbIX
Bnazmets HaBbIKaMU TIPUMEHeHHsT Pewiumb 3ad0auu:

Hay4HbIX METO/IOB U
MepOIpUATHH T10
CHIDKEHUIO TeXHOreHHOI

Kakoii OyeT KOHIIeHTpaLysi pacTBopa Cy/ibdaTa Meu, TIOy4eHHOro TIpy pacTBopeHud 10 r MeJHOTO
kyrnopoca (CuSO4 . 5 H20) B 300 mn BogpI?
PacTBop Kakoi KoHileHTpauuu (%) nonyuutcsi ipu pactBopeHuu 0.01 mosist CuSO,4 B 100 1 BozibI?
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Harpy3Ku Ha OKPY>Karollyto
cpeay mpu
9KCITyaTal[MOHHOM
pa3Bejike, 00bIUe U
riepepaboTKe TBepAbIX
T10/1e3HBIX MCKOTTaeMbIX

ITK-12 roToBHOCTBIO OII€paTUBHO YCTPAHATDH HAPYIIE€HHUA ITPOU3BOJCTBEHHBIX ITPOLI€CCOB, BeCTH neanquﬁ YU€T BbINMO/THAEMBIX paﬁoT,
dHA/TU3UPOBATh ONI€PATHUBHBIEC U TEKYIIIME MMOKA3dTe/IU IMPOU3BO/JACTBA, 000CHOBBIBAThH MnpeaI0)KeHHUA M0 COBEPIIEHCTBOBAHUIO OPraHU3adI{UA

NMPOU3BO/ICTBA
3HaThb - BO3MOJKHble HapylleHus | IlepeueHb meopemuyuecKux 60npocoe K 3K3ameHy:
TIPOM3BO/|CTBEHHBIX 1. MemoObi onpedeneHusi MG2ZHUMHbIX CBOUICMB MUHEPAasnos.
TIPOLIEeCCOB; 2. /lunamuka osudiceHus pyobl 8 cenapamopax ¢ eepxHell nooauetl mamepuand.
- orepaTUBHbIe 1%} 3. [lunamuka 0sudiceHusi pyobl 8 Cenapamopax ¢ HudicHell nodaueli Mamepuand.
TeKylue TIOKa3aTesu 4. Knaccugukayus MazHUMHbIX Cenapamopos, UX MapKupoeKda.
TIPOM3BO/ICTBA; 5. Cenapamopbl 015 cyx020 oboe2aujeHusi CUNbHOMA2HUMHbIX pyod. 2Kesnezoomoenumenu.
- HarpaB/IeHuUs Ycmpolicmeo, pe2ynupoeka.
COBEpIIIeHCTBOBAHUS 6. Cenapamopbl 0151 MOKpO20 0602aujeHusi CUIbHOMA2HUMHbIX pyo. Ycmpoticmeo, pe2yaupoeka.

OpraHv3aljiy Mpour3BOACTBaA

7. Cenapamopbl 04151 Cyx020 U MOKpP020 0b02aujeHusi C1aboMazHUMHbIX pyo.

ITepeuenb meopemuueckux 6onpoco8 K IK3amMeHy:
1. OnemeHTapHBbIH aKT MpoLjecca MeHHOU (hoTaluy.

2. CKOpOCTh U Ce/IeKTUBHOCTh (h/I0Talliu.
3. ®oranys yacTyL] pa3IMYHON KPYITHOCTH

ITepeueHb meopemuueckux 60npocoe K 3auenty:

1. TeopemuuecKue 0CHO8bl U3OUPAMebHO20 OpODOAEHUS! U U3Me/bUeHUS..
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

ObopydoeaHue 015 u3bupamenbHo20 OpobaeHuUst U U3Me/bUeHUsl.
Hexpunumayus, cnocobbl ocyujecmeneHusl.
IMpakmuka oboeaujeHusi ¢ UCNOAb308AHUEM U3OUPamMeabHO20 paspyuieHusl.
Copmupoeka, 8udbl COpmMupOBKuU.

OMUCCUOHHbIE MEemMOoObl.

AN

IIpumepHBbIii TeCT /ISl OLeHKH 3HAHUMN
1. HepgocTtaTky rupOLIMKIIOHOB.
e) Bricokoe 3HepromnoTpebsieHre U OBICTPBIN U3HOC.
f) Manas npou3BOAUTENTHEHOCTD.
g) 3aHMMalOT 3HAUMTeJIbHYIO TTPOU3BOJUTETBHOCTh T/IOIIA b,
h) HeBo3MoKHOCTh K/1acCU(pUKaLIMKM TOHKO3€PHUCTOTO MaTepuarna.
2. UeMy paBHa MakCHMaJibHasi IIJIOTHOCTb CyCITeH3Un?
e) [loys0BUHA MJIOTHOCTU yTSDKETUTES.
f) TInoTHOCTH yTSDKeUTeIs.
g) [losoBHHE CyMMBI IIJIOTHOCTEH YTSDKEMUTENS U BOJBIL.
h) TlonoBuHe pa3HOCTU MIOTHOCTU YTSHKEIUTENISE U BOZBI.
3. HegocTaTky THEBMaTHUUECKOTO 0OOTaIrieHusl.
e) Huskas saddexTrBHOCTB, 60/bIIOE TTHUIeE0Opa30BaHKe U OrpaHUueHHast KPYITHOCTb
oborarjaeMoro Marepuara.
f) Bbicokue KanuTasbHbIe 3aTPAThI.
g) OrtcyTCcTBHE BOAHO-LIIAMOBOIO XO3SMCTBA.
h) TIpoaykTbl oboraiijeHust Cyxue.
4. I'naBHasi 0c06eHHOCThL paboThI L{eHTPOOEKHBIX KOHLIEHTPATOB.
e) Heo0xoanMOCTb BBICOKOTO Pa3KMKeHHsI Ty JIbIIbI.
f) Bbicokasi 5HeproeMKoCTb.
g) Brbicokoe yckopeHHe Ipy BpallleHUH poTopa.
Heo0Xx01MMOCTB 10/jauu MyJIBITEI C MaJIbIM Pa3KIDKEHUEM.
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

1l 271eMeHT OLleHOYHbIE Cpe/ICTBA
o0OyueHust
KOMIIETEeHI WU
YmeTb - BEeCTHM TepBUYHBINA yueT | [I[pumepHble npakmuyecKue 3a0anusi 0/15 3K3ameHa:

BBINOJTHSIEMBIX PaboT;

- aHa/IM3MUpOBaTh
OrepaTHiBHbIE U  TEKYIIWe
TI0Ka3aTe/Iv MTPOU3BO/CTBA,

- 000CHOBBIBATh
TIPe/I/IOKEHUST 1o
COBEpLLIEHCTBOBAHHIO
OpraHu3aly TIPOU3BO/ICTBA

1. Pacuer MarHUTHBIX U 3/IEKTPUYECKUX CerapaTopos;
2. KoMmIioHOBKa cernapaTopoB B OT/ieJIeHHU 0OorallieHus;
3. O6paboTKa pe3y/nbTaTOB SKCIIEPUMEHTa;

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHda:
CocTaBUTb CXeMy U peareHTHbINA PeXKUM [jist (hI0Taliy Py /bl

IIpumepHbiili mecm 015 OYeHKU 3HaAHUlL:

1 B uem cOCTOUT OT/IMUME rPaBUTALIMOHHBIX TIPOLIECCOB OOOraIteHusi?

A) pa3nuuMe B CMauMBaHUM YaCTHL] BOZJOMN

B) pa3nnune B CKOpPOCTSIX ABWKEHUS MO/, AelCTBUEM IIJIOTHOCTH Y KPYITHOCTH YaCTHL]
C) pa3nuuue B 1jBeTe U (pOpMe YaCTHL]

D) pasnuurie B MarHUTHBIX CBOMCTBAX YaCTHUL]

E) pa3nnuue B 3/1eKTpUUECKUX CBOMCTBAX YaCTHL]

2 J17151 KaKOTO ChIPbsl IPUMEHSIFOTCSI TPAaBUTALIMOHHBIE METOAbI oboraijeHus?
A) pyA uepHBIX MeTaJ/IoB

B) 1mo/1e3HbIX MCKOMaeMBIX C OJIM3KOM TJIOTHOCTBIO

C) OKMUCJIEHHBIX U CMeLIaHHbIX MTOJIMMeTa/lNInYeCKUX Py,

D) TOHKOBKparjieHHbIX Me/IHO-LIUHKOBBIX PYZ

E) 111/1aMOB 1IBeTHBIX, PeAKUX U O/1aropo/IHBIX META//IOB

3 Ha kakue rpymnribl Je/isiTCsl TPaBUTALIMOHHBIE TTPOL{eCChI?
A) pa3zeneHue Ha XKUPOBBIX TTOBEPXHOCTSIX

B) pacciioeHre cMecu yacTuvl] B KpUBOIMHEHHBIX MTOTOKAaX
C) pa3zeneHue yacTul 1o opme MOBEPXHOCTU

D) pa3zenenue no 6/1ecky U LIBeTy YaCTHI]
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

E) pa3aejieHrue 4aCTUL] B MarHUTHBIX U 3JIEKTDUUECKHX TT0JIAX

4 K uurcy rpaBUTAlJMOHHBIX METOJOB OTHOCSTCS:
A) meHHas cernapauys

B) nHeBMaTUueckas cenaparjusi

C) paguoMeTpuuecKasl cernapatys

D) nusnektprueckas cenapauyst

E) marnuTtHas cenapauys

5 I'paBUTALIMOHHbIE TIPOLIECCHI IPOBOASTCS B C/IeAYIOLUX Cpe/lax:

A) ra3oBas cpesia

B) kucnotHas cpena

C) Tsbkenas cpefia

D) anekTponuTHas cpesia
E) menounas cpesa

Bnagets

- HaBbIKAMM TPUHATHUS
pellleHnii 10 yCTpaHEeHUIO
BO3MOJKHBIX HapylleHun
TIPOM3BO/JCTBEHHBIX
TNIPOLIECCOB;

- HaBblKaMM  BeJieHUs
MIepBUYHOTO yudeTa
BBITOJIHSIEMBIX PaboT;

- MeTOANKaMHU
orpefieJieHUs1 OIepaTUBHbBIX
M TeKylMX ToKasareseun
TIPDOM3BO/ICTBA;

Pewums 3adauy:

OHPEAEHI/ITB MdCCOBYHO [0OJ/JIIO MeIW B KOHLIEHTPaTe, COCTOAeM W3 IIMPpUTa W MHUHEPAJ/IOB,

yKa3aHHbIX B Tabsmile (110 3a/1aHU0)
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITeTEeHLIUU 00yuenus
- HaBBIKaMM 0OOCHOBaHWUSI
rpeJIoKeHU o
COBepILIeHCTBOBaHUIO
OpraHu3anuu

ITK-18 B/1ajeHHeM HaBBIKAMHU OPraHU3alMi HAyYHO-UCC/IeA0BATE/IbCKIX padoT

3HaTb OCHOBHBIE TIPUHLIMIIBI ITepeuenn Tem u 3afiaHMH AJIA MOTOTOBKH K 3a4eTy:
IIpOBe/IeHUS Hay4HO- 1. TIpobGupHelii aHany3. MeTozvKa poBeZieHust TPOOKMPHOTO aHaM3a.
HCCIIe/I0BaTe/IbCKUX paboT 2. XUMHUeCKWY TUTPUMEeTPUUYeCKWU aHa/ln3.
3. PeHTreHoBCKMI (hHOOPECLIEHTHBIN aHa/IK3.
4. MUKpOCKONWUYECKUA MWUHepaJloTMuecKWd aHaau3 C  aBTOMaTHYeCKUM  aHa/lIrM30M
M300paKeHHH.
Ymetb Beibvpats HeoOX0AUMBIe IIpuMepsI TeCTOBBIX BONIPOCOB
METOAMKU HCC/IEN0BaHUA U Kakue 13 HuKerepeunc/ieHHbIX METOA0B OTHOCATCS K Hepa3pyLlIarolliM MeToAaM 3/1IeMEeHTHOTO
BBITIOJIHATE UX MPAKTUYECKHU | gHasr3a coCTaBa Hp06])1?
A) XuMHYeCcKuH,
b) cnekTpanbHbIy,
B) penTreHodroopeciieHTHBIM;
') aKTUBALMOHHBIM,
[1) HY O[IVH U3 IepeuYnC/IeHHBIX.
Bnagets HaBbIKaMU cbopa, IIpumepHbIe 3a5aun:
06paboTky, aHanmus U PaccuuTaTh pe3ynbTaThl MArHUTHOI'O aHa/IM3a MUHEPA/IbHOTO ChIPbS C pacrpe/eeHueM LeHHOT 0
CUCTeMaTH3allid  Hay4HO- | KOMIIOHeHTa I0 KjaccaM KpPYMHOCTU. PaccuuTats vy, oy, € Aas dpakiuu 115 + 70 kA/m B knacce -3+0

TeXHUUeCKoW HH(opMaluu
10 3a/JaHHOU TeMe

MM.

I/ICXOAHLIQ JAdHHbIE T10 BApWAHTaM
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CTpyKTypHBI
o [1nanupyemblie pe3ynbTaThl
i 371eMeHT OreHOYHbIE Cpe/iCTBa
o0OyueHust
KOMITeTeHLIUU
51
g
= L=
(<]
=y £ < Yin Yox O Yin Yox Op | Yo | Yox | O
< == % % % % % % % % %
S < 9
A —E
Bapuanr 1 BapwuanT 2 BapuanT 3
>115 20 13 15 15 13 17
115+70 35 25 40 33 17 40
-3+1 <70 37 45 63 25 45 61 20 70 62
Wtoro 100 100 100
>115 25 15 20 12 18 15
115+70 30 36 30 32 22 38
-1+0 <70 63 45 64 75 50 65 | 80 60 64
Ntoro 100 100 100
-3+0 100 100 100

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX HHHOBAIHOHHBIX PelIeHHi M0 YKCIUTyaTaljMOHHOW pa3BejiKe, 100bIue, mepepadoTke

TBEPADbIX MOJIESHBIX HCKOIIdAE€MbIX, CTPOUTE/ILCTBY H 3KCIIYdTAIIUU NOA3€MHbIX 00HeKTOB

C  MAIrHUTHBIMH

crucremMamMm U3

3HaTh - TeopeTUueckue OCHOBHI | IIepeueHb meopemuyecKux 60NPoCco8 K 3K3ameHy:
I'PaBUTALIMOHHOTO, 1. BbicoKOrpaZiieHTHbIE CerapaTopbl M  Ceraparopbl
¢oTaLMOHHOTO, peJKo3eMesIbHbIX CIIaBOB.
MarHuTHOTO, 2. BcriomoraresnibHOe 060py/j0BaHKe /i1 MarHUTHOT'O 00OTalljeHus..
5JIEKTPUYECKOT0 u 3. TloxroroBka py/bl K MarHUTHOW cemapariy.
CrieLidabHbIX MeTOZIOB 4. TIpou3BOAUTENbHOCTb MarHUTHBIX CEapaToOpOB, (PAaKTOPHI, BAUSIOLME HA 3Ty BeJTMUUHY.
oborarmenus; 5. TexHosnorus oboraireHusi CHIbHOMarHUTHBIX PY/I.
- COBpeMeHHbIe TIPOLeCChI 6. TexHosorusi oboraiteHust c1abOMarHUTHBIX DY/,
oborartenvs TBepPJbIX 7. TexHonorus obe3xene3HeHNs HEPYAHOTO ChIPbsi 1 00OraijeHrne BTOPUUHOTO ChIPbSI.
T110JIe3HBIX  MCKOTIaeMbIX B
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Pa3IMUHbIX Cpeax;
- obsactTi TMpPUMeHeHWUs
Ka)XJJ0r0 u3
oboraTuTe/bHBIX MPOLIECCOB
W TPaKTUKy oboraieHus
PEEVIZEIZI0: BUIOB
MUHEPAbHOTO ChIPbS;

- OCHOBHO€ 000pyZi0BaHHe
AJIs1 K&KZI0TO TIpoljecca, ero
YCTPOWCTBO, PEryJupOBKY,
JOCTOMHCTBA W HEJOCTaTKH,
MPOU3BOUTEEN
obopyioBaHus

IlepeueHb meopemuuecKux 60NPoCo8 K IK3ameHy:

1. Texunonorus oranronHoro npouecca. CoBpeMeHHble TeH/AeHLIMY Pa3BUTHSL.
2. Ponb ¥ MecTo (IOTaLIMOHHBIX MeTOJ0B ObOoraieHus Mpy TiepepaboTKe yried, py/ uepHbIX,
LIBETHBIX U peJKUX MeTaJl/IoB.

ITpumepHbiii nepeueHb MmeopemuyecKux 60nNpPoOCo8 K 3K3amMeHy:

1.

©OND U AWN

10.

-
N -

13.
14.
15.
16.

17.
18.

Ponb ¥ 3HaueHWe I'PaBUTAL[MIOHHBIX TPOIeCCOB Ha oboraTtuTenbHbIX (pabpukax. Knaccudukarms
I'PaBUTALMOHHBIX POLIECCOB.

Ponb BoZibI B 000TaIeHNH TI0/Ie3HBIX MCKOTIaeMbIX.

Ha3sHaueHue rpaBUTALIMOHHBIX TIPOLIECCOB MPU 000TallleHUH TBEP/IbIX T0/Ie3HbIX UCKOTIaeMBbIX.
CBo¥icTBa MUHEPaIbHBIX YaCTHLI, TI0/IBEPTralOLIMXCS TPaBUTAlJMIOHHOMY 00O0TaI[eHHI0
CBolicTBa cpei, MpUMeHsIEMbIX B TPABUTALIMOHHBIX MPOLieccax.

Bunbl conpotuBnenus cpesbl ABWKYIIMMCS TesiaM. KprBasi Perinest.

Bnusinue opMbl 3epeH U TeMIiepaTypbl BO/Ibl HA KOHEUHYIO CKOPOCTh Ma/leHusl.

OmnpegeneHre KOHEUHOU CKOPOCTH TaZleHUs 3epeH KPYITHOCThI0 MeHee 0,1 mm.

OrnipefiesieHrie KOHEYHOM CKOPOCTH TaZieHus 3epeH KpymHOCThio 2 — 0,1 MM.

OrmpefiesieHrie KOHEUHOM CKOPOCTH Ta/IeHUsI 3ePeH KPYITHOCTBIO Oosiee 2 MM

. OnpeziesieHrie KOHEYHOM CKOPOCTH TaZleHus 3ePeH 110 TIepBOMY rapaMmeTpy JIsIeHKo.

PaBHomazarolie 3epHa W KO03(h(UIIMEHT paBHOMA/[aeMOCTH.
Ko3(dduieHTa paBHOMNa/1aeMOCTH.

Onpenenenve ko3¢ duieHTa paBHOMajaeMOCTH A/is1 3epeH MeHee 0,1 M.

Onpepenenve Ko3¢hduieHTa paBHOINAZAeMOCTH 3epeH KPymHocThio 2 — 0,1 MM.

Omnpenenenve Ko3hduUIeHTa paBHOIIAZAEMOCTH 3epeH bosiee 2 MM.

Onpenenenve ko3¢ duiieHTa paBHOMNAJaeMOCTU M Pa3MepOB PAaBHOMAJAIOIIMX 3€PeH 110 BTOPOMY
napametpy JIsimeHko.

OnpesienieHrie KOHEYHOM CKOPOCTH Tia/leHusi 3epeH B YHUBepca/ibHOU opme.

CrecHeHHOe JIBKeHHe Tesl. ['MroTe3sl M KOHeYHasi CKOPOCTh MafieHusl TeJl.

IIpakTueckoe IpuUMeHeHue
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

19. dpakiMoHHBI aHamM3. MeToArKa BBITIOJTHEHHS W TIOPSIOK 00paboTKK pe3ysbTaToB. CriocoObI
OLIEHKH CTeTileHr 000raTUMOCTH yTJIeH.
20. CeIMeHTALIMOHHBIN aHAM3.

ITepeueHb meopemuuecKux 60npocoe K 3auenty:

. AGCopOLMOHHBIE METO/PBI.

. KoHTpacTHOCTB ¥ AipyrHie (aKTOphI, BAUSIONHE Ha 3PPEeKTUBHOCTh METO/IOB.
O6opyzoBaHye [ijisi COPTHPOBKH.

[TpakTHKa IPUMeHEeHUsT PaZIMOMETPUUECKON COPTUPOBKH.

. O6xwur, BUIBI 0OXKHUTa.

6. OCHOBHBIe TTapaMeTphI TpoLiecca 00XKura.

GThWNE

Ymets

- pa3pabaThiBaTh
TIPOEKTHbIE MHHOBAIIMOHHBIE
pelieHUs1 10 TiepepaboTKe
TBEP/bIX TI0JTe3HBIX
WCKOTIAeMBbIX;

- BBIOMpATh U
PaCCUUTHIBATh
TeXHOJIOTUUECKHe
oborarreHust

- pacCuMThIBaTb CKOPOCTH
JBWKEHUs TeJl B Cpeiax;

CXeMbI

- OL|eHUBATh
3¢ (HeKTUBHOCTh
niepepaboTKH C
WCITI0/Tb30BaHUEM
MarHuTHOT'O u

3JIGKTPUYECKOIr'o MeTo/id,

ITpumepHble npakmuyecKue 3a0aHus 015 IK3aMeHda:
1. Pacuem mMazHUMHbIX U 3/1€KMpUUeCcKUx cenapamopos;
2. KomnoHoeka cenapamopog 8 omoeneHuu obo2aujeHusi;
3. Obpabomka pe3yabmamoe 3KkcnepumeHma;

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CoCTaBUTh CXeMy Y peareHTHbIN peXXuM JJisi pyioTaliu py /bl

ITpumepHble npakmuyecKue 3a0aHUs1 K IK3AMEHY:
1. Ompenemuts no Metoxy JIsineHko I1.B. KOHeUHyr0 CKOPOCTb TiaZieHusl 3epHa 11apoobpa3Hoi (hopMbl B
BO/Ie IMAMETPOM 3 MM U IJIOTHOCTEIO 2600 Kr/m® .

2. Orpegemuts no metoy JIsieHko [1.B. pasmeps! paBHOMazarorux 3epeH ¢ riotHocTsiMd 1800 u 2600 kr/
M® 1 KO3((ULIMEHT PABHOMAZIAEMOCTH, eC/I KOHEUHast CKOPOCTh MX Ta/ieHust cocTasisieT 0,3 M/C.

3. OrnpeJe/mTh KOMUECTBO YTSDKeIUTeNs IVIOTHOCTLI0 4500 Kr/M?, HeoGxoaumMoe [jis TIPUroTOB/IeH!st 3 M
CyCIeH3HH MI0THOCTBI0 2000 Kr/m®,

4. Omnpepenuts 110 metony JIsweHnko I1.B. pasmepsl paBHomagarommx 3epeH ¢ ioTHocTaMuA 1800 u

2600 kr/mM° 1 K03(hhHIMEeHT paBHOMALAeMOCTH, eC/IH KOHeYHast CKOPOCTh MX MajleHusi COCTaBJ/IsieT
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITeTeHLIUU 00yuenus

- KOMIIOHOBaTb OCHOBHOE
U BCIIOMOTaTe/IbHOe
o6opyj0BaHKe Ans 0,3 m/c.

MarHUTHOTO u|5. Tlo KpyBbIM 00OTaTMOCTH OIPENEMTH TeopeThUecKHe TIOKasaTe/d O0OTaieHus (Yi.r, Ynns Ysss ASnn U
3/1eKTPUUECKOro IIJIOTHOCTH pasesieHusi), ey 30/bHOCTb KOHLleHTpaTa 8 %, a nopozbl 60 %.
oborarenus; 6. OrmpenenuTb KOHEUHYIO CKOPOCTb CBOOOZHOTO TIa/IeHNsl 3epHa KBaplia IMaMeTpoOM 5 MM B BO/e.

- ornpeensth | 7. Onpesenmtb CKOpOCTb CBOOOHOIO MajieHus yrolbHOrO 3epHa KPynHOCThi0 0,1 MM, Majarowiero B
11e/1ec006pa3HOCTh BO3yXe MIoTHOCTBIO 1,21 Kr/m?. TnoTHOCT yriis npuHsaTs 1400 Kr/m®, Bs3kocTs Bo3ayxa 0,02:107
KCIIO/Ib30BaHUA PAa3/IMYHBIX Ia-c.
000raTUTe/TbHBIX MPOL{eCCOB 8. OHpQ/:[E]II/ITb CKOPOCTb CBOGOAHOFO NnaJeHusa 3€pHa MarHeTUuTa KPYITHOCTBIO 1 MM npu 1ajeHrr B
JJ151 KOHKPETHBIX YC/IOBUM; BOJIE.

- aHa/M3MpOBaTh
3¢ PeKTUBHOCTD paboThI
arnrnapaToB U MPOLECCOB.

Bnagetsb - HaBBbIKaMU pa3pabOTKU

TIPOEKTHBIX
WHHOBALMOHHBIX  PEIIeHHUH
1o TmiepepaboTKe TBEpPbIX
TI0JIe3HBIX UCKOTIAeMBIX;

Pewums 3adauy:

PaccuurtaTh TeXHOJIOTUUYECKHE TI0Ka3aTe/id oboraiieHus GUioTaliMOHHOTO 1iexa. Pe3y/bTaThbl
npeJCTaBUTh B Tabsuiie. VicxoaHble fanHbie: MaccoBasi fosist Cu B pyze — 0,9 %, B KoHrieHTpaTe — 20
%, B xBocTax — 0,1 %.

- OCHOBHBIMHU | Bonpocbl 0151 n0020moeKu K 3K3ameHy:
MeTOAUKaMHU [ToaroToBKa py/ibl K MarHUTHOM CerapaLiyu.
5KCIIePUMEHTA/TbHOTO TexHosorust oboraieHns: CH/IbHOMarHUTHBIX PYZ,.
oripefiesieHusi  TlapameTpoB | TexHosiorusi oboraiijeHust c1aboMarHUTHBIX DY/,
Pa3IMUHbIX TexHosorusi 06e3xesne3HeHNst HEPYJHOTO ChIPbSI M 0OOoTaleHrie BTOPUYHOTO ChIPBSI.
oboraTuTesbHBIX MpoLleccoB | Bonpock! 018 n0020moeKu K 3auemy:
" napameTpoB | MeTozvKa pacueTa KaueCTBeHHO-KOTMYeCTBEHHBIX CXeM;
obopyioBaHust Juisi | MeTozMka pacueTa BOJHO-II/IAMOBBIX CXeM;
oboraTuTenbHBIX MeToa¥Ka pacueTa OCHOBHOTO 00ODY/A0BAHUS [|J1s CTIeL{aIbHBIX METOZ0B 00O0TalleH sl
TIPOLIeCCOB, HaBbIKaMU
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

11 anemMeHT OLieHOUHbIe Cpe/iCTBa
o0OyueHust
KOMITETEHL[UU

0bpaboTku TIOTyYeHHBIX

3KCIePUMEHTAa/IbHBIX

JAHHBIX
- OCHOBHBIMHU

MeTOMKaMd  pa3paboTKu

MPOEKTHBIX pelleHni

oT/eneHuii oboraieHus: Ha
oboraTtuTesibHbIX GabpuKax.

I1K-20 YMeHHueM pa3paﬁaTLIBaTh HEOGXOJI[I/IMyIO TEXHUYECKYH0 © HODMAaTHBHYH JOKYMEHTAIIMI0 B COCTaB€ TBOPUYECKHX KO/UVIEKTHBOB U
CAMOCTOATE/IbHO, KOHTPO/ITUPOBATDH COOTBETCTBHE ITPOEKTOB TPEGOBHHI/IHM CTAHAAPTOB, TEXHUYECKHUM YC/I0BUAM U JOKYMEHTaM
HPOMBIIJ.UIEHHOﬁ 6630H8CHOCTI/I, pa3paﬁaTLlBaTh, COr/IaCOBBIBATDb U YTBEPXKAATb B YCTAHOB/ICHHOM MOPAJAKE TEXHUYECKHE, METOAUUYECKHE U
HHbIE JOKYMEHTbI, per/iaMeHTUPYHOLIHE IMOPANOK, KAYeCTBO U 0e301MacHOCTh BbIIIO/THEHHUSA TOPHbLIX, TOPHO-CTPOUTE/IbHBIX U B3PbIBHBIX

pabdot

3HaThb

TpeboBaHUsI OXPaHbI
Tpy/ia u rpaBU/Ia
6e30macHOCTH TIpU BeJleHUU
TEXHOJIOTHUECKUX
TIPOLIECCOB, ~ TeXHUUECKHe
XapaKTepUCTUKH
obopyoBaHusi  (OCHOBHOTO
Y BCTIOMOTaTe/IbHOT0);

OpraHU3aL|o
obecrieuenusi  6e30macHOro
TEXHOJIOTHUECKOTO
rIporjecca 00orarieHus

[TepeueHb TeM U 3aJjaHUI [i/151 IOATOTOBKM K 3a4eTy:
1. IInotHOCTHL MUHepanoB. MeTob! Orpe/ie/ieHUs IIOTHOCTH.

2. OrmpeneneHyde TBepJOCTM MuUHepa/sioB (Metos bpunenns, Merton PokBenna, MeTof
Bukkepca).

YmMmeTb

T0JIb30BaThCs

Oe3omacHbIMKA ~ TIpUEeMaMH

TIPOM3BO/ICTBA PaboT;
obecrieunBaTh  YCJIOBUSI

IIpumepsbI TeCTOBBIX BOIIPOCOB
Evnauva usmepeHusi TJIOTHOCTH.
3
a)Kr/m”,
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CTpyKTypHBI
Y 3JIeMeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

o0OyueHust
KOMIIETEeHI WU
TPyZAQa, TIpeJoTBpalljaloIIre 6)%,
3
TpaBMaTH3M, B) MY/KT,
nipodecCHOHabHbIE 3
r) r/m’.
3a00/1€BaHus
Bnazgeth HaBblKaMKU  pa3paboTKu IIpumepHbIe 3ajaun:
MepOTpUSATHI JIst PaccuuTaTh pe3y/bTaThl TPABUTALIMOHHOIO aHA/IM3a MUHEPATbHOTO ChIPhbsi C pacrpe/ie/ieHueM

yJlydllleHus YCII0BUM TPyZa

LHEHHOI'O KOMITOHEHTA I10 K/IaCCaM KPYTIHOCTH.

Pasmep [110THOCTB Bapuanr 1 Bapuasnr 2 Bapuanrt 3
Kjlacca, Q)PaKLIHH’ Yxs Yo.x Ay, Yxs Yo.x Uy, Yxs Y.k Ay,
MM Kr/Mm3 % % % % % % % % %
<2700 19| 2,5 37 51 10 3,1
10+ 6 2700-2900 43 27 13 28 15 24,4 27 29 17
2900-3100 41 31 18 39,6 48 33
»3100 13 48 30 57,1 13 52
<2700 23| 45 28 3,9 18 4,7
643 2700-2900 37 19 19 58 19 19 51 31 20
2900-3100 27 40 20 28,4 14 32
»3100 31 52 33 59,5 37 57
-3 +0 - 20 - 36 14 - 21 22 - 27

Ntoro - 100 - - 100 - - 100 -

ITIK-22 roToBHOCTBIO paﬁoTaTL C IIPpOrpaMMHBbIMHU NMPOAYKTAMH 06]].[61"0 U CMIeUA/TBHOT'0 HA3HAYE€HHUA /1A MOAe/IMPOBAHUA MECTOPOMEHHﬁ

TBEPADBIX IM0J/I€3HBIX HCKOIIdE€MBIX, TE€XHOJIOTHH 3KC1'[JIyaTa].[I/IOHHOI71 Pad3BeaKH, ]J[OﬁbI‘II/I n HEpEpﬂﬁOTKI/I TBEPABIX IT0/IE3HBIX HCKOIIdE€MBbIX,

IPHA CTPOUTEIBCTBE M IKCIVIYaTallUH MMOA3E€MHBIX OG'LEKTOB, OIleHKe KOHOMHYECKOM B(IJ(bEKTI/IBHOCTI/I TOPHBIX U TOPHO-CTPOUTE/IbHBIX

pa60T, NpOU3BOACTBEHHBIX, TEXHO/IOIT'HUE€CKHX, OPrdaHU3AIMOHHBLIX U d)HHaHCOBbIX PHUCKOB B DPHIHOYHBIX YC/IOBHUAX

3HaTh OCHOBBI MO/Ie/TMPOBaHMSI [TepeueHb TeM U 3a/[aHUH /15 TIOATOTOBKH K 3auUeTy:
TIPOLIECCOB U arIapaToB [iist 1. PentreHorpaduyecKuit KOJMUeCTBeHHbIHM (Da30BbIi aHa/IM3.
pa3paboTKH TeXHOJIOTHH
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

1 371eMeHT OreHOYHbIE Cpe/iCTBa
o0OyueHust

KOMITIeTeHI U
npyu TiepepaboTKe TBEepbIX 2. PeHTreHOCTPYKTYDHBI! aHa/IH3.
110JIE3HBIX MCKOIaeMbIX, I1pU 3. JItoMuHeCLIeHTHbIM aHa/In3.
CTPOUTE/TLCTBE u
SKCITyaTaliii COOPY>KeHUH
JU1sI TIepepabOoTKU TI0/Ie3HBIX
VICKOTIaeMbIX

YmeThb MIPUMEHSTb  [POrPaMMHbIe IIpumMephI TECTOBBIX BONPOCOB
NPOAYyKTBI obuero u Kakoro By/ja Biaru He CcyujectByet?
CIiera/IbHOIr0 Hd3Ha4YeHMs a)KOHCTHTyuI/IOHHaﬂ,
A MO/I€/TMPOBAHKS 0) rurpocKomnuyeckas,
TexXHOJIOr'unu HepepaGOTKI/I B)KHHHH]IHPHHH BOJa,
TBEp/bIX MOJIE3HBIX T') BCe Nepeurc/IeHHbIe BU/IbI CYILIeCTBYIOT.
HCKOTIaeMbIX, rpu
CTPOUTEJTLCTBE u
9KCIITyaTaluu

Brazetsb HaBbIKaMH TIPUMeHeHHsI IIpumepHbIe 3afaum:

MPOTPAMMHBIX  TIPOZAYKTOB
o0Iiero # CreLuasbHOrO

Ha3HaueHUst JJ1s | Macca caMoro MpOoTUBHS Z, KT

MO/le/TMPOBaHUs

TEXHOJIOTHA  TiepepaboTKu Ocy111eCcTBUTb MUHepaoruuecKrit aHam3 TIOPOLIKOBBIX MaTepHua0BOINTUKO-
TBepP/bIX T10J1e3HbIX | MUHEepasoruueCcKM MeTO/IOM C HUCI0J/Ib30BaHWeM aHanu3aropa Munepan C7.

VICKOTIaeMblIX, npu

CTPOUTE/ILCTBE u

SKCITyaTalyu

OrnpegenuTs MacCOBYHO OO Bjaaru W C TOYHOCTBIO [0 BTOPOIO [JEeCATUYHOIO 3Haka, eCciu
MacChl MPOTUBHSI C HaBeCKOW COOTBETCTBEHHO /0 U TIOC/Ie BBLICYIIMBAHUS COCTaB/sIOT X MY Kr, a

IICK-6-1 crioco0HOCTHI0 aHA/TM3UPOBATh FOPHO-Te0/IOrHUecKy0 HH(OpMaLHIo 0 CBOMCTBAX U XapaKTePUCTHKAX MHUHEPA/IbHOIO ChIPbS U

BMEIIAI0IIHNX OPOJ

3HaThb

OCHOBHLIE HAy4HO-
TeXHHUYeCKHe HpO6]’IeMBI

[TepeyeHb TeM U 3a@HUIM [1J151 TIOATOTOBKH K 3a4eTy:
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITIeTeHI U 00yuenus
oborartieHus u 1. OrtHocurenbHasa TBepAoCTb MUHepanos. [1kana Mooca.
KOMIIJIEKCHOTO 2. OmnpepeneHre U3MeIb4YaeMOCTH Py,
MCIIO/Ib30BaHMs  TIO/IE3HBIX 3. AG6pasuBHOCTE pya. OnpegenieHye abpasuBHOCTH Py,
VICKOTIaeMbIX
YMmeTb aHa/IM31MpOBaTh TOpHO- IIpumMephI TECTOBBIX BONPOCOB
I'€0JIOTHIECKYIO0 Ynpyrue cBoiicTBa 3T0. ..
MH(OpPMALIMIO O CBOKMCTBax a) CBOMCTBA, OTpe/esstole BeJIMUUHbI Pa3pylLIarlIiX Harpy30K B MOpPoJaXx,
u XapaKTepUuCTHKax 0) cBoliCTBa, TIPOSIB/ISIIOLIMECS TIPU Harpy3Kax, TPeBbIMIAOIINX TIpefiesl YIPYroCTH TIOPOZABI,
MUHEPA/IbHOTO  CBIPbSi U | fjoc/ie CHATHS, KOTOPBIX MOPO/ia y>Ke He TIOJTHOCTBI0 BOCCTaHaB/IMBaeT UCXOAHYI0 (hopMy U pa3Mephl,
BMeLlatoIlnX I10poJ, B) CIOCOOHOCTh TMOPO/IbI BOCCTAHABIMBATL TlepBOHaua/ibHYHO (opMy u 00BeM mocie
ripeKkpalljeHust AelCTBYs BHEIITHUX YCUJTUH,
') CBOMCTBa, MO3BOJISIIOIIME OlleHHWBATh W3MeHeHUs JedopMaliiii, HanpsPKeHU BO BpeMeHU TIpU
JUTUTeTbHBIX BO3/IeMCTBUSX Harpy30K.
Bnagetsb OCHOBHBIMU  MeTO/IMKAMH, IIpumepHbIe 3afaun:

MO3BOJISIOIIMMY  TIOJTyUaTh
CBeJIeHHSI O CBOMCTBax W
XapaKTepUCTUKaX
MUHEPabHOTO ChIPbSI

OmnpesieUTh CTereHb ChIMyuyeCcT MUHepaJbHOrO ChIPbs, €C/IM Macca Mpobbl cocTaBiasieT m = 6

KT, a TIPOJI0JKUTE/IbHOCTD BBICHITIaHWSA ¢ — 24 C.

TICK-6-4 crioco0HOCTHI0 pa3padaThiBaTh U PeajM30BbIBaTh NMPOEKTHI MPOM3BO/ICTBA NMPH MepepadoTKe MUHEPA/TLHOI0 U TeXHOT€HHOI'0
ChIPbsl HA OCHOBEe COBPE€MEHHOM MeT0/10/I0TUH NPOeKTHPOBaHMsl, PACCUUTHIBATh NPOU3BO/UTE/ILHOCTDh U ONPeAe/IsiTh NapaMeTpbl
000pyAoBaHMA 000raTUTETHHBIX (hadpuK

3HaThb

- MeTojpl
bu3nueckux
XapaKTepUCTUK: KPerocTy U
abpa3vBHOCTH, CBITYYeCTH U
HacbIMHOM  TJIOTHOCTU U
T.J., B3aUMOCBSI3b MeXZy
(bU3MKO-MexaHuueCKUMH,

HN3MepeHud

ITepeuenb mem u 3a0aHuti 0151 NOO20MOGKU K 3auemy:

1. Kpenocts nopog. OnpepeseHye KperocTH MOPOJ.

2. YkKaxure npeJie/ibHble UHTePBa/bl U3MeHeHUs] KO3 (ULeHTa KperoCcTy OO,
3. B uem 3ak/touaeTcs CyIIHOCTb MeTOZa orpe/ieneHust Ko3(dduijeHTa KpernocTu?
4

B kakux CIydadXx [OOITyCKdeTCd BO3MOXXHOCTb IME€PBHUYHOI'O OIipefejieHrusa MPOYHOCTHBIX

CBOWCTB 1MOpo/; rpyObIMU MeToiaMu (MeTOZ, yTUIOTHeHUsI, MeToZ [IpoTojpsiKOHOBA)?
5. B uem 3aksouaetcs Gpusnueckuii cMbIC Ko3hduieHnTa Kpenoctu 1o ITpoToabsiKOHOBY?
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITeTeHLINU 0byuenms
TeXHOJIOTUYeCKUMU 6. Kak nepeBecty Ko3¢(HULMEHT KPeroCTH B Mpezesl IPOYHOCTU MOPOJ, PU CKaTHUU?
CBOMCTBAMHU T10JIe3HBIX 7. B kKakux cgepax [edTenbHOCTH HCHO/b3YIOTCS MPOUYHOCTHbIE XapaKTePUCTHUKH T'OPHBIX
VICKOIIaeMblIX, 1504 1opoz?
CTPYKTYPHO- 8. Ilo xakoMy IpH3HAKy Bbl/le/IeHbl KaTeropyuy KperocTd FOpPHBIX MOpoj B Likajze M.M.
MeXaHU4YeCKUMHU [IpoTtogpsikoHOBa?
0CO0OeHHOCTSIMHU u 9. Onpepenenvie ApoOUMOCTH PY/.

TIPUMEHsIeMbBIMA ~ MEeTO/[aMU
1X o0oraieHus;

- COBpEMEHHbIE TPOEKTHI
1o nepepaboTke
MHHEPaTbHOT0 U
TEXHOTeHHOTO  CBIpbSI U
MEeTO/[0JIOTHIO ux
TIPOEKTUPOBAHUS;

- TeXHOJIOTHUEeCKHe
CXeMbl ¥  OpraHHU3aLUIo
TIPOU3BO/ICTBA Ha
oboratuTe/bHBIX (habprKax;

10. Ormipesenenuie uHAeKkca boHaa pu gpobsieHyH

ITepeueHb meopemuueckux 6onpocoe K IK3ameHy:
1. DOkcrutyataniss MarHUTHBIX — CeTlapaToOpoB, KOMIIOHOBKAa 00Opy/OBaHMSI B  LiexXax
MarHUTHOTO OOoraleHusl.
O/eKTprUYecKoe I10J1e U ero CBoKWcTBa. HanpsykeHHOCTh MoJIs.
CriocoObI 3apsiIkK YaCTHI].
Knaccudukaiys MuHepasoB 10 3/1eKTpPUYeCKUM CBOMCTBaM.
OneKkTpyuecKasi IpOBOAUMOCTb U JU3/IeKTpUYecKasi IPOHULIAeMOCTh MUHEPAJIOB.
Metogp! onpefiesieHus /1eKTPUYeCKUX CBOMCTB MUHEpasIoB.
Knaccudukaipst cioco6oB 3eKTpocernaparyy.

NOURWN

Ilepeuenb meopemuuecKux 60NpoCco8 K IK3aMeHy:
1. OcHoBHbIe (haKTOPbI, BIUSIOLIME HA TEXHOIOTHIO (DJIOTALINH.
2. Knaccudukarys ¢hI0TOMAIIMH U TpeOOBaHUS, MIPeAbABISIEeMbIe K HHAM.
3. Bbibop, pacueT ¥ KOMIIOHOBKAa OCHOBHOTO M BCIIOMOTaTeIbHOrO ()IOTALIMOHHOTO
o0bopyjoBaHuUs
ITpumepHbili nepeueHb MeopemMu4ecKuX 60NPOCO8 K IK3AMEHY:
1. T'uapaBnuueckass KiaacCM(pUKAI[Ms: Ha3HaueHHe orepalui Ha 00oraTUTeslbHBIX —(abpHKax.
T'uzapaBueckast K1acCU(pUKAIUs B BOCXOASIIEM, TOPU30HTAIbHOM, KOMOMHMPOBAaHHOM TMOTOKAX.
2. Orcajika: IpUHLUII pa3esieHus, 00/1acTH puMeHeHust. L[UK/IbI 0TCagKu.
Crnioco0bl pa3rpy3Ku TsKesiol Gpakiuy U3 0TCaJ0UHBIX MAIIIHH.
4. ®aKTOophl, BJAUSIOIIHE Ha MPOLECC OTCAJKH.

w
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITeTEeHLIUU 00yuenus
5. OG6orairieHue B TSDKEJIBIX Cpejax: TPUHLUI pa3esieHusi, 00/1aCTi MPUMEeHeHHs], JOCTOMHCTBA U
HeJJOCTaTKHU.
6. CBoICTBa yTsDKeIUTeNlel U TsoKenbIX cycneH3ui. [IpuroroBieHye v pereHepanusi CyCIlieH3Uu.
7. TIpombIBKa: Ha3HaueHHe Orepalyu, 00/1acTv puMeHeHus1. [IpOMBIBUCTOCTD DY/, 1 TIECKOB.
8. Ob6oraieHrve B T0OTOKa BOJbl, TeKyllleM [0 HAKJIOHHOW TUIOCKOCTU. TeopeTHueckre OCHOBBI
riepeMeILeHHsl YacTul] B 6e3HaropHOM C/1ab0HAK/IOHHOM TTOTOKE BO/IBI.
9. O6boraijeHye Ha UTIO3ax: 00IIMe cBefeHus], 00/1aCcTH IPUMEHeHHs], JOCTOMHCTBA U HeZJOCTAaTKH.
10. MexaHu3m pasze/ieHrs 4aCTUL| Ha KOHL|eHTPALMOHHBIX CTOJ1aX.
11. OGorameHrie Ha BWHTOBBIX CelapaTopax: TMPUHIMIT pa3jefieHusi, 00/aCTH TIpUMeHeHus],
[IOCTOMHCTBA U HEJJOCTATKHU.
12. O6oraiijeHHe B CTPYWHBIX arraparax.
13. O6oraiieHnue B 1jeHTPOOEKHBIX arrapaTax: o0IIye cBeieHus], 00/1aCTH MPUMeHeHHe
[THeBMaTHUecKoe oboraiieHue: oOlMe CcBefieHUs, 00/aCTM TIPUMEHEeHUsl, JOCTOMHCTBA W
HezoctaTKu. OCOOEHHOCTH ITHEBMAaTUUEeCKOT0 000TalljeHHs.
ITepeuernb meopemuueckux 6onpocoe K 3auemy:
1. Ob6opyzaoBaHue 71t 00>KHUTa.
2. [TogroroBka py/zbl K BbILe/ITaUUBAHUIO.
3. TeopeTruecKre OCHOBBI IIPOL|eCCa PACTBOPEHUSI.
4. PacTBOpUTe/H [/IS Bblllle/lauBaHUs.
5. Knaccugukanms nporeccoB paCTBOpPeHUS.
6. ITpumeHsieMoe 060pyIOBaHKeE /1151 BBIIIe/IaUdBaHMUsI.
YmeTb - BbIOMpATh MeTo[, IIpumepsbI TeCTOBBIX BONIPOCOB

oborarrieHust B 3aBUCHMOCTH
0T (U3NYeCKUX U (PU3UKO-
XUMHYECKHAX CBOMCTB
T0JIe3HBIX MCKOTIaeMbIX;

- pa3pabarbiBaTh u
peasi30BbIBaTb  MPOEKTHI

[To kakoii opmyse ornpesensieTcss KO3(PULIMEeHT KPernocTu?
Af= A/V,,

B)f=V./A,

B) f = 5Hmn,

) A/5Hmn,
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

TIPOU3BO/ICTBA 1o
riepepaboTKe MHUHEpPaTbHOTO
U TeXHOT€HHOTO ChIpbs Ha
OCHOBe COBpPEMEHHOU
MeTO/0JIOTUH
TIPOEKTUPOBAHMUS;

- pacCUMTHIBATh
TIPOU3BO/IUTENTBHOCTh u
onpeziesisiTh TlapaMeTphbI
obopyJoBaHusi [l BCeX
TIPOL{eCCOB 0boraleHus

1) Hy ojHa U3 GOpMyJ1 He BepHa.

ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3aMeHa:
1. Pacuer MarHUTHBIX U 3/7IKTPUUECKUX CerapaTopos;
2. KomrioHOBKa cenapaTopoB B OTZe/leHHH 00oralieHus;
3. O6paboTKa pe3y/nbTaToOB SKCIIEPUMEHTa;

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CocTaBUTh CXeMy U peareHTHbIA PeXKUM [jist (I0Taliy Py /bl

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
PacueT TeXHOIOTUYEeCKUX CXeM 00oraTuTebHbIX (habpUK /17151 0OoTralieHrst XpOMOBBIX PY/I.
PacueT TeXHOJIOTHUECKUX CXeM 000TaTUTe/IbHBIX (habpuK /it 00oTaleHus yIiis.

ITpumepHble npakmuyecKue 3a0aHus 0/1s1 3auema:
1. Pacuet 060pyi0BaHUs A/1s BBIII|e/IaUMBaHUS;
2. Pacuet 0060pyZi0BaHUs [1/1s1 OKOMKOBaHHUS;
3. Pacuer TexHOMOrMYeCKOro OasaHCa MPOYKTOB PACTBOPEHMST;

Biagets

- OCHOBHBIMH
MeTOAUKAMH  OIlpe/iesieHUs
CBOWMCTB TOPHBIX TOPOJ,
CTPOWTE/IbHBIX MaTepuasoB
Y TIOPOJHBIX MacCUBOB B
71ab0paTOPHBIX W HATYPHBIX

YCIOBUSIX M HaBBIKAMU
06paboTKu TIOJTyYeHHBIX
IKCIePUMEHTA/TbHBIX
JIAHHBIX;

- TIPUHLIATIAMHA

IIpumepHsbIe 3a5aun:

Ormpegenmuts apobumMocts ([Ip, %) dpakuum 1mie6Hs kpymHOcThi0 30 MM, ec/ii mMacca ocTaTKa Ha
KOHTPOJIbHOM CHTe TI0C/Ie TIPOCeMBaHUs pa3/ipo0/ieHHOM B LU/IMH/Pe TIpo0sI 1m1ebHs coctaBuia X T, a
Macca aHa/IMTUYeCKOU MpoOsI mebHAY T.

Omnpenenutsb ApobuMocTs (p, %) dpakiyy 1ebHs KPyITHOCTRIO 15 MM, ec/i Macca ocTaTka Ha
KOHTPOJILHOM CHTe T0CJIe TIPOCeMBaHUs pa3ipo0/ieHHO B LIMIMH/IPe TIPO0BI 1me0Hs cocTaBuia X T, a
Macca aHaJTUTHYeCKOM TIpoOkI e0HAY T.

Pewums 3adauy:
Onpezpenutb TpeOyeMbiii 00beM U KOJTMUECTBO Kamep (IOTAl[MOHHBIX MAIIIHH /IJis1 YC/IOBUH,
yKa3aHHBIX B Tab/uile (110 3aZlaHUI0).
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

Y 3JIeMEeHT OreHOuHBIE CpefCTBa
KOMITeTeHLINU 0byuenms

¢dbopmMupoBaHus

reHepasbHOI0 riaHa | IIpumepHble npakmuyecKue 3a0aHusl K 3K3aMeHayuoHHOMy Ouiemy:

oboraTuTe/bHBIX (habpUK; 1. Paccuurath pa3smep MakKCHMMa/bHbIX 3epeH B3BeCH, YXOZSIIMX B CAUB OTCTOMHUKA, €C/Id UX
- KOMIIOHOBOYHBIMU TH/paB/IHUeCKast KPIHOCThb 1,1 MM/C, a TUIOTHOCTB 3 I/cM°.

pelLleHUsIMU oTAeseHud | 2. PaccuuTarh TUpaBIWYeCKYH KPYIMHOCTb 3epeH B3BeCH B YCJIOBUSIX CBOOOJHOTO OCaXK[eHWs B

oboraturesnbHbIX (habpUK; BOJle, €C/IM SKBUBAJIeHTHBIM JuaMeTp ocaxzarolmxcs yactvl 10 MKM, a IJIOTHOCTh vacTul 3,4
- MeToAWKaMd pacyera r/cm?,

IIPOM3BOJUTE/IBHOCTH 3. PaccuuTtaTh KpYNHOCTb MAaKCHMMa/bHBIX YaCTUL], YXOJALIMX B C/IUB OTCTOWHHKA, €C/Id HUX

o0oraTuTe/IbHBIX rUpaBIMyecKas KpyrnHocTsb 0,8 MM/C, a TVIOTHOCTb OCaXKAAIOIUXCS YacThl] 3,5 T/M°,

OTJe/IeHUY; 4. Ormpefenutb MacCy MarHeTUTOBOIO YTSDKeIUTeNls [l [PUroToBjleHUs 1 M3  CyCneH3uu
- METOAVKHU OrpejeeHus TI0THOCTBIO 1400 Kr/M?, ecii mI0THOCTL MarHeTuTa 4500 Kr/m°,

napameTpoB 06opyoBanus | 5. OrnpeendTh KOJTHUECTBO YTSDKEIUTENS W BOAbI [yis nipurotosiedus 100 m° deppocuvimeBoit

LIS oborarieHust Ha CyCIIeH3MH IJIOTHOCTHIO 2700 Kr/M> Ipy I/IOTHOCTH yTskenmTess 6300 Kkr/m?>,

oboratutebHbIX (habprkax; | 6. OrmnpeaesuTh CKOJHKO MarHeTUTa HY)KHO 06aBUTh B CYCIIEH3MIO C TIOTHOCTHIO 1400 Kr/m>, uT0GBI

- OCHOBaMH COBPEMEHHBIX
METO/IOB  MPOEKTUPOBaHMUs
OTZe/IeHni oborareHust
oboratuTe/ibHbIX GabpuK.

JIOBECTH ee TJIOTHOCTL 0 1480 Kr/M°, ec/iv 10THOCTS yTsukenutens 4700 kr/v>,

Ornpe/ie/ITh BA3KOCTh CYCIIEH3UH, eCJTH ee TUIOTHOCTL 1480 Kr/m®, a mioTHOCTh yTsokeauTess 5000 Kr/

M.

IICK-6-5 roTroBHOCTHIO IPpUMEHATb COBPp€MEHHbIE I/IH(l)OpMa]_[l/IOHHbIe TE€XHOJ/IOTHH, dABTOMATU3UPOBAHHbIE CUCTEMBI ITIPOCKTUPOBAHUA
000raTuTe/IbHBIX MMpou3BOACTB

3HaThb

- COBpEMeHHbIe
WH(OPMaLIMOHHBIE
TeXHOJIOTUH,
aBTOMaTU3UPOBAHHbBIE
CHCTEMBI  TPOEKTHPOBAHUS
000raTHUTe/IbHBIX
TIPOU3BO/ICTB

IlepeueHb meopemuueckux 60NPoCo8 K IK3amMeHy:

1.
2.

NSO U AW

CemnapaTophbl /7151 37IeKTPOCTaTUUYeCKOM cerapalyu. Y CTpocTBO, paboTa, peryiMpoBKa.
CemnapaTopsbl /17151 TPUO03/IEKTPOCTAaTUUECKO! Cerapalydy. Y CTpOMCTBO, paboTa, peryJupoBKa.
Cenaparops! /1151 KOPOHHOM cemnaparyy.

CemnapaTopsblI /711 TpUO0Are3M0OHHOM Ceraparji.

[wvsnekTpuueckas cernapaiys.

[ToaroroBka py/bl K 37IeKTPUUECKOU CerlapaLiiu.

[Tpou3BOAUTENLHOCTD 3/1€KTPUUECKHX CerapaTopoB, (JaKTOpbl, BAUSIOLIME HA 3Ty BeJIMUKHY.
TexHoorHst 060TaIIeHusT Py/| 3JIEKTPUUYECKOM Ccerapalfied.
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CTpyKTypHBI
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[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

9. TexHosorusi 06OTaIIeHst BTOPUYHOTO ChIPbSI.
10. OkcrntyaTaupsi  3/IeKTPUUECKMX — CerapaTopoB, KOMIIOHOBKAa — 00opyZoBaHMsT B Liexax
3/IeKTPUUECKOro 00OoraleHusl.

ITepeuenb meopemuyueckux 60onpoco8 K IK3amMeHy:
1. OcHoBHBbIE (PAKTOPBI, BAUSIOLME HAa TEXHOIOTHIO (D/IOTaLUH.
2. TexHonoruueckve CxXeMbl W peareHTHble peXUMbl (OTalMy pyJ LBETHBIX, UYepHbIX
MeTa//IOB U HeMeTa/lJTNUueCKOro ChIphbsl.

ITpumepHbiii nepeueHb MeopemuyecKux 60NPOCO8 K IK3aMeHy:

1. KoHCTpyKIMs ¥ TIPUHLIUI PabOThl MeXaHUYeCKOro (CIMpasbHOT0) Kiaccudukaropa. PerymupoBka
CnUpanbHbIX K1acCU(HUKATOPOB.

2. KOHCTpYKUUS ¥ MPUHIUI PabOThI rUAPOIMKIOHa. OCHOBHBIE MapaMeTphl, BAMSIOIIME Ha paboTy
TU/IPOLIMKJIOHOB.

3. KOHCTpyKUMM ¥ TIpUHIOMIT pabOThl KOHYCHOTO U  MHOTOKAMEPHOTO  TH/PaBIMYeCKUX
K1accrudukatopoB. O6/acTy IpUMeHeHus], JOCTOMHCTBA W HeIOCTaTKU.

4. [uadparMoBble OTCaZOYHbIE MAIUWHBI: TIPUHLMN pPaboThI, 00sacTh mpuUMeHeHMs. CXeMbl
nradparMoBbIX OTCAJ0YHbIX MaIlIWH.

5. BecriopiiHeBbie 0TCaZi0UHble MALIWHbI: TIPUHLUI paboThl, MperuMyllecTBa, 00/1acTb PUMeHeHUs.
CxeMbI OeCITOpIITHEBBIX 0TCAJI0YHBIX MAIITHH.

6. KOHCTpYKUMM ¥ TIpUHLMN pabOThl KOJIECHBIX CernapaTopoB [ oOOraiieHusi B BOZAHBIX
cycnen3usix. O61acTv MpUMeHeHws], OCTOUHCTBA U HeJJOCTaTKH.

7. KOHCTpPYKUMM ¥ TpPUHUMI paboTbl KOHYCHBIX CerapaTopoB [ijis oOoraijeHus T0Je3HbIX
WCKOTIaeMbIX B BOJIHBIX CycrieH3usix. O61acTyl IpyuMeHeHws], JOCTOMHCTBA U HeJJOCTATKH.

8. KoHCTpyKuuM ¥ mnpuwHLUN paboThl OapabaHHBIX CerapaTopoB yisi O0OOraljeHuss B BOJHBIX
cycnensusix. O6acTvl IpUMeHeHws, JOCTOMHCTBA U HeJJOCTaTKU

9. KoOHCTpyKUMSI ¥ TIPUHLUI paboThl TPEXMPOAYKTOBOIO TSDKETOCPEJHOTO THAPOLMKIOHA. Ob6/acTh
TIPUMEeHEeHUsI.

10. KoHCTpYKIMsE ¥ TPUHLMI  paboThl  KOHLEHTPALIMOHHOTO crosia. OO6acT  MpUMeHeHwUs],
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11.

12

.

13.

14.
15.

16.

17.

18.

19.

20.

21.

IlepeueHb meopemuuecKkux 6onpocos K 3auenty:

1.
2.

3.
4.
5.
6.

7.

JIOCTOVHCTBA U HejocTaTKU. PaKTophl, BAUSIOLIME Ha paboTy CTOJIOB.

KoHCTpyKUMM ¥ pUHLMN paboThl TMOABIWKHBIX HUTH030B. O6/1aCTH TIpUMeHeHUs, JOCTOMHCTBA U
HeJ0CTaTKH.

KoHCTpyKUMH ¥ IPUHLMI paboThI IIUTF030B C OpOUTanbHBIM /IBIKeHHeM Jiek («bapties Mosnu» u
«baptne3 Kpoccbent»). Obnactu npuMeHeHUsl, JOCTOUHCTBA U HEJOCTaTKU

KoHcTpykumsi ¥ mpuHUMN paboTbl BUHTOBOTO cerapaTtopa. O6mactu mpuMeHeHusi. PakTopbl,
B/IMSIIOLIME Ha MIPOL[eCC BUHTOBOM Ceraparjii.

CTpy¥iHble cemapaTopsl /7t 00oraleHust MoJie3HbIX NCKOTIaeMbIX.

KOHCTPYKUMH ¥ TIPUHLMIT Pab0Thl CTPYWHOTO KOHLIEHTpaTopa U KOHYCHOTO cerapaTtopa. O6sactu
NIpYMeHEeHHs], I0CTOMHCTBA U HeJlOCTaTKU.

KoHCTpYKUMHM ¥ TIpUHLMI paboThl OyTapbl U cKpybOepa. Ob6sacTi IpUMeHeHuUs], JOCTOMHCTBA U
He/l0CTaTKU.

KOHCTPYKUMU Y MPUHLUI PabOThI KOPBITHOW MOWKM M OarieHHOW Moku. O6siacTy npUMeHeHus,
[IOCTOVHCTBA Y HEJJOCTaTKHU.

Ob6orameHre B 0Oe3HANOPHBIX L[EHTPOOEKHBIX KOHIIEHTpaTopaxX. KOHCTPYKLMM araparos,
obs1acTy MpUMeHeHus, IOCTOMHCTBA U HeJOCTaTKH.

KOHCTpYKUMH ¥ TIpUHOMIT paboThl TIHEBMAaTUYeCKUX cernapaTopoB. OO6macTv TpUMeHeHwus,
[IOCTOVHCTBA Y HEJJOCTaTKHU.

KOHCTpYKLMST ¥ IPUHLIUIT pabOThI ITHEBMATHUECKON OTCa/JOUHOM MaimHbl. O61acTh MpUMeHeHus,
[IOCTOVHCTBA Y HEJJOCTaTKHU.

OoboraiiieHue B a3pOCyCIieH3UsIX.

PerynupoBaHnue nporjecca paCTBOpeHUsl.

BakrepranbHasi MHTeHCU(PUKALYS BbIle/1auiBaHusl.

OuncTka pacTBOPOB OT MeXaHUYeCKUX MTPUMeCeH.

Crioco0bl U3B/IeUeHHs KOMITIOHEHTOB M3 TIPOJYKTUBHBIX PaCTBOPOB.

Pereneparus pactBopuresiei.

MecTo ruipomMeTanTypruueckrx rporeccoB B TEXHOJOTMYECKHUX CXeMaX 0OoralieHusl.
ITpakTrKa 1epepabOTKM ChbIpbsi I1[BETHBIX, 0JIarOPO/IHBIX W pe/IKO3eMeJIbHbIX MeTaJlJIoB
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KOMITIeTeHI U 00yuenus
TUJPOMeTayTyprudecKiM MeToZoM
YMmetb - TPYMEHSITh
MH(pOPMaLIMOHHbIe
TeXHOJIOTUU u | IIpumepHble npakmuueckue 3a0aHus 0/151 3K3AMeHa:
ABTOMAaTHU3UPOBAHHbIE 1. Pacuem MazHUMHbIX U 3/1eKMpUUECKUX Cenapamopos;
CUCTeMBbI npu| 2. KomnoHnoska cenapamopos 6 omoeneHuu 06o2awjeHus;
TIPOEKTHPOBAHUS 3. Obpabomka pe3yabmamoe 3KkcnepumeHma;
oboraTuTe/IbHBIX ITpumepHble npakmuyecKue 3a0aHus 015 IK3aAMeHda:
TIPOU3BO/ICTB U, B [ CocTaBUTb CXeMy U peareHTHbIN peXXuM AJisi pyIoTaLuu py /bl
YaCTHOCTH, TMpu pacuete | 3a0aHue:
KayeCTBeHHO- PacueT TeXHOJIOTMUECKUX CXeM 00oraTuTe/ibHbIX (habpuK Ayisi oboraiieHs: OJIOBSHHBIX PY/.
KOJTMUeCTBEHHbBIX PacueT TeXHOIOTUYEeCKUX cxeM 0boraTUTebHbIX (habpHK /7S 30/I0TOCO/[ePrKAIUX PV,
roKasaresien ITpumepHble npakmuyecKue 3a0aHus 0/151 3auema:
rPaBUTAL[MOHHOTO 1. PacueT o6opy0BaHUs A1Jis BBIII|e/IaUMBaHUS;
oOoratieHus u npu [ 2. CocTaBUTh CXeMy pereHepaljiy paCTBOPUTE/IS;
MIPOeKTHPOBAHUH 3. Pacuet TexHOMOrMYecKoro H6amaHca MPOJYKTOB PaCTBOPEHNS;
OTZe/leHU TrpaBUTAlUA Ha
oboraTuTe/bHBIX (habpHKax
Bnazgetsb - MeToJjaMHu U | BoinoaHums 3adaHue:
MeTO/JMKaMH COBpPeMeHHbIX [ BeibpaTs 1 000CcHOBaTh cxeMy oboraiieHus pyzpl. Cenarbh pacyeT KaueCTBeHHO-KOIUYeCTBEeHHON U

H(bOPMaL[MOHHBIX
TeXHOJIOTUU U
AaBTOMaTU3UPOBAHHBIX
CHUCTEM MTPOEKTUPOBAHUS
oboraTuTe/IbHBIX
TIPOM3BO/ICTB

BO/IOIIIJTAMOBOM CX€M, a TaK’)Ke OCHOBHOTO 000pyZioBaHUs ((h/I0TOMAIIIMHBI, KOHTAaKTHBIE YaHbI).

KpymnHOCTh U3Me/ibueHHOW PY/ibl, MaCCOBYIO I0/TH0 [IEHHOTO KOMITOHEHTa B py/e,

TIPOU3BO/IUTE/TLHOCTh MPUHSTH TI0 TabHIIe.

HanpuMep: ucxo/iHble JaHHbIe: CO/lep>KaHKe B M3Me/lbueHHOM pye kiacca -0,074 mm — 60 %;

MaccoBas fosist Cu B pyze — 1,0 %; pyaHbie MuHepasibl— XanbKonupuT (CuFeS,), 6opaut (CusFeS.);

TTPOM3BOJUTE/ILHOCTD ()yIOTALIMOHHON (habpUKKU — 5 MJTH.T/TO/I.

ITpumepHble npaKkmuuecKue 3a0dHUs K 3K3aMeHAYUOHHOMY Gusemy:

1. PaccuurtaTh TpPOM3BOAUTE/NBHOCTb CIHPAJBbHOTO KaacCU(UKaTopa A/ CIefyHOMUX MCXOAHBIX
JAHHBIX: TMaMeTp CIUpaau 2 M, KOJIMYeCTBO CIMpasel 2, yro Hak/IoHa AHUIIA KaaccuduKaTopa
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7,5 M> A/ CIeAyIOMX MCXOAHBIX JAHHBLIX: KPYMHOCTL 3epeH 0,8 MM, IUIOTHOCTb pyabl 3,2 T/M>
IJIOTHOCTB T10/1e3HOr0 MuHepasa 12,0 T/M>, II0THOCTh noposs! 2,7 T/M3.

16°, vactoTa BpameHus crvpaad 20 MMH', MaccoBas 0/ B C/IMBE Kjacca KPYITHOCTH MHHYC
0,071 MM 65%, TIOTHOCTH Kaaccupuippyemoro marepuana 3500 kr/m®, TpeGyemMoe pasKiKeHue
ciuBa 2,0.
PaccuuTate muiolaAb 3epkasa My/bllbl B OJHOCIHMPaJbHOM KijaccudukaTtope C AvaMeTpoM
CIiMpaim 2 M.
Paccuntaths mNpoOW3BOAUTE/NBHOCTh THUAPOLMK/IOHA W KOIMYeCTBO THJPOLMK/IOHOB C YIJIOM
KOHycHOCTH 20°, 06ecreunBaropx 00beMHYI0 MPOU3BOAUTENLHOCT, 900 M*/U4 U HOMUHA/ILHYIO
KpyIHOCTH c/ivBa 50 MKM. [laBiieHue myJ/ibIibl Ha BXOJe B rupoLukiioH 0,1 MIla.
PaccuuTath MpoOU3BOAUTENBHOCTb AvadparMoBOi OTCAJOUHON MallMHBI C pabodeid MIIOLA/IbIO
peitieta 2 M* fijisi 060TaIleHHst 30/I0TOCOEPIKAILIEH POCCHITTHOM PY/IbI.
Paccunrtarh Npou3BOAWUTENBHOCTh KOJIECHOTO CyCITIEH3MOHHOIO cernapaTopa C IIMPHYHOW BaHHbBI 2 M
npy o0oraieHny yrjisi KPYMHOCTBIO0 -25+6 MM MPU MacCOBOM /ioie JIeTKOW yTo/ibHOW (hpakLuu
60% mpu rIoTHOCTH cycrensun 1500 Kr/m>.

PaccuntaTe MpoU3BOANUTENIBHOCTE OAHOSIPYCHOIO KOHLIEHTPALMOHHOIO CTOJIA C TUIOIIAJbI0 1eKU

IICK-6-6

CI0COOHOCTHIO dHA/TU3UPOBATh U OIITUMHU3HUPOBATH CTPYKTYPY, B3dUMOCBA3H, (l)YHK].[I/IOHaJIbHOE Hada3Hda4YeHHne KOMIIJ/IEKCOB I10
}I[Oﬁbl‘-le, nepepaﬁoTKe H oﬁorame}mm 0JI€E3HBIX UCKONIAEMbBIX U COOTBETCTBYHIIIUX NMPOU3BOACTBEHHBIX 00HeKTOB IIPpH CTPOUTE/IBCTBE U

PEKOHCTPYKIMHU

3HaThb

TeXHOJIOTUU oboraieHus
T10/1Ie3HBIX MCKOTIaeMbIX;
HaripaB/IeHUs1 CO3JaHus
MaJIO0TXO/IHbIX U
0e30TX0JHBIX TEXHOJIOTHH;
KOMILJIEKCHOe
WCII0/Ib30BaHue
MUHEpaTbHOTO ChIPbS

IlepeueHb meopemuueckux 60NPOCo8 K IK3aMeHy:

1. CyurHocTb, ry1aBHble 0c00eHHOCTH (HIOTALIMOHHOTO MeTo/ja 0OoralleHusl.
2. Ha3HaueHue (iOTal[MOHHBIX peAreHTOB MPHU (UIOTALMOHHOM 00O0TaIleHUH ChIPHSI.

Ywmets

aHa/TU3MPOBATh U
pa3pabaThbiBaTh CXEMbI

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
COCTaBUTh CXeMYy W DeareHTHBIH PEXXUM [yis 000TralleHuss TOHKOBKDAaryIeHHOW ABYXKOMITOHEHTHOU
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oborartrieHus MoJyie3HbIX
HCKOTIAeMbIX, YCTOHUHUBOCTb
TEXHOJIOTHUECKOT0
TpolLiecca U KauecTBO
BBIITyCKAeMOMU MPOYKIIWH.

PYyZAbl

Bnagets

CIIOCOOHOCTHIO
aHaIM3MpPOBATh U
ONTUMHU3UPOBAThH
CTPYKTYPY, B3aUMOCBSI3H,
dbyHKI[MOHAbHOE
Ha3HayeHHe KOMILJIEKCOB I10
no0bIue, IepepaboTKe U
oborarrieH!I0 1Moie3HbIX
VICKOTIAeMbBIX U
COOTBETCTBYIOIIUX
TIPOM3BO/ICTBEHHBIX
00BEKTOB MpU
CTPOUTENbCTBE U
PEKOHCTPYKIIMH JIIs]
CO37,aHUSI MAIOOTXOJHBIX U
0e30TXO/IHBIX TeXHOJIOTHH.

BbinosHumb 3a0aHue:

BriOpath 1 060CcHOBaTh cxemy ¢uiotaiiul pyzbl. Cienatb pacyeT KaueCTBeHHO-KOTMUeCTBeHHOU 1
BOZIHO-1IIJITaMOBOM cXeM. KpyITHOCTh U3Me/ibueHHOM PY/bl, MaCCOBYIO ZI0JTHO [[eHHOT'O KOMITOHEeHTa B
pyZe, IPOU3BOJUTETHFHOCTD MPUHSATH 110 Tabmuile.

Haripumep: ucxoHble JaHHbIe: Ccoflep>KaHUe B M3MeJibueHHOM pyze Knacca -0,074 mm — 80 %;
MaccoBas fons Cu B pyze — 1,2 %; pyaHble MuHepasbl— xanbkonuput (CuFeS,), koBennun (CuS);
MPOM3BOJUTE/ILHOCTD (yioTalioHHON habpuku — 1,5 M/TH.T/TOf.
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0) ITopsa/0K poBeieHUsI MPOME)XYTOUHOM aTTeCcTal[uH, M0Ka3aTe/d ¥ KpUTepuu
OLleHUBAHMA:

[TpoMe)xyTouHasi aTTecTalys 1o AUCHuIIMHe «OboraTuTe/bHbIE MPOLECCh» BKIHOUAET
TEOpPeTUUECKHWEe BOIPOCHI, TIO3BOJISIOIIME OLIEHUTh YPOBEHb YCBOEHHUS O0O0yuaroIuMuCs
3HAHWM, W TPaKTUYeCKWe 3aJlaHus], BBISBISIOIIME CTerneHb CHOPMUPOBAHHOCTH YMEHHM W
B/IQJIeHUH, TIPOBOJUTCS B (JOpMe 5K3aMeHa, 3aueTa W B (pOpMe BBLITIOJIHEHUS WM 3al[UThI
KypPCOBOT'O TIPOEKTA.

OK3aMeH T10 JIaHHOW JUCIUITIMHE MPOBOZAMTCS B YCTHOH (hopMe T0 3K3aMeHalMOHHBIM
ounneTam.

OK3aMeH TMPOBOAUTCS 10 OWleTaM, OXBaTLIBAIOIIMM BeCh MPOiieHHbINH MaTepuat. I1o
OKOHUAHWH OTBETa 3K3aMeHaTOp MOXKET 3a/laTh CTY/IeHTY [OTOJHUTE/bHbIE U YTOUHSIOII[HEe
BOMPOCKHI. [10/I0’)KUTE/TbHBIM TaK)Ke OYJeT CTpeM/IEHHE CTY/eHTa U3/I0KUTh Pa3/TUUHbIe TOUKH
3peHUs] Ha pacCMaTpyBaeMyro MpobjieMy, BbIpa3UTb CBOE OTHOIIEHHEe K Hel, NMPUMEHHUTb
TeopeTHUeCKHe 3HaHHs 110 COBPEMEHHBIM MPo0/ieMaM 000rallleHus M0/Ie3HbIX UCKOTIaeMBbIX.

IToka3aTe/ M ¥ KPUTEPUH OLICHMBAHUs 9K3aMeHa M 3a4eTa C OL[eHKOM:

— Ha OIEHKy «OTIU4HO» » (5 0amioB) — oOyuarom[uiics TOKa3bIBaeT BBICOKHI
ypOBeHb C(HOPMHUPOBAHHOCTH KOMTIETEHLIMH, T.e. CTY/€HT, TIpe/ICTaB/seT BCECTOPOHHEE,
cucTeMaTU4Yeckoe U TyOOKoe 3HaHWe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHre CBOOOHO
BBITIOJTHATh 3aZlaHus], TIPelyCMOTPEHHbIEe MPOrPaMMO, YCBOUBIIIMK OCHOBHYIO M 3HAKOMBIH C
JOTIO/THUTe/IbHOM JINTepaTypoy, pPeKOMeH/J0BaHHOM nporpamMmol. Kak mnpaBumio, orjeHka
"OT/IMYHO" BBICTAB/ISIETCS CTY/IEHTaM, YCBOWBILIMM B3aUMOCBSI3b OCHOBHBIX —TTOHSITHIN
JVCLIUIIMHBL B UX 3HAYeHUW JJIs TIproOpeTaemMoii mpodeccyy, MpOSIBUBLIMM TBOPYECKHe
CMOCOOHOCTM B TIOHMMAHUM, W3/I0)KEHWH W WCIO/b30BaHUM  yueOHO-TIPOrpaMMHOT0
Marepuarna.;

— Ha OLIEHKY «XO0poIio» » (4 6asna) — oOyuaromiyiics MoKasbiBaeT CpeJHUM YPOBeHb
cOopMUPOBAHHOCTA KOMIIETEHLIMH, T.e. CTYAEHT TPe/CTaB/sieT TOJIHOe 3HaHWe y4yeOHO-
MPOrPaMMHOT0 MaTepuasia, YCIEIIHO BBIMOJHSIOIUA TPeAyCMOTPEHHbIE B TPOrpaMMe
3alaHus], YCBOWBIIMI OCHOBHYIO JIUTEPAaTypy, PeKOMeHZOBaHHYI0 B Tmporpamme. Kak
NpaBWIO, OIlEHKa ''XOpOIIO" BBICTAB/SETCS CTYAEHTaM, II0KA3aBLIMM CHUCTeMaTU4YeCKUH
XapakTep 3HaHWM M0 JUCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIOJTHEHWIO U
00OHOB/IEHHIO B XO/le AajbHelillel yuebHOM paboThI U TIPOQeCcCHOHAMbHOM [esITeTbHOCTH;

— Ha OLEHKY «y/IOBJIETBOPUTENbHO» » (3 0anma) — 00yuarolMiicsi TOKa3biBaeT
TIOPOTOBBIN YPOBEHb CPOPMUPOBAHHOCTU KOMITETEHLIUH, T.€. CTYAEHT, TIPe/ICTaB/IsIeT 3HaHUSI
OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepHajia B 00beme, HEOOXOAMMOM jisi Ja/ibHeHIen
yueObl W TIpeACTOSIIEN pabOThI MO CIIEMaTbHOCTH, CIPABJISIOUIMNACST C BBITIOJIHEHUEM
3a/laHuld, TpeAyCMOTPEHHBIX TIPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIATepPaTypoW,
PEKOMEeH/IOBaHHOM MporpaMmoi. Kak mpaBwio, oljeHKa "y/J0B/IeTBOPUTE/ILHO" BBICTABISIETCSI
CTy[leHTaM, [AOMyCTHUBIIMM TIOTPEIIHOCTY B OTBeTe Ha 3K3aMeHe W TPU BBINOJHEHUH
9K3aMEHALIMOHHBIX 33/laHWH, HO 00/IalAafoIUM  HEeoOXOAUMBIMU  3HAHUSMH [JIST WX
yCTpaHeHwus! 10/ PyKOBO/ICTBOM TIpeIo/iaBaTe/is;

— Ha OLEHKY «HEyIOBJIeTBOPUTE/NILHO» » (2 Oamma) — pe3yabTaT o0OyueHHs He
JOCTUTHYT, OOyvaroL[Miicsi He MOXKeT I0Ka3aTh 3HAHWS Ha YPOBHE BOCIPOW3BEAEHUS U
00bsicHeHUsT MHGOPMALKM, He MOXKeT TIOKa3aTb WHTEeJJIEKTya/bHble HaBBIKK PpeIleHus
NIPOCTBIX 3a7iay, T.e. y CTy/eHTa, 0OHapyKMBarOTCs Tpobesbl B 3HAHUSX OCHOBHOTO yueOHO-
MPOrpaMMHOT0  MaTepHasa, JOCTUTHYThI TIPUHLUIUAIbHBIE OIIMOKM B  BBIOJHEHUH
TIIpe/lyCMOTPEeHHBIX NTPOrpaMMOM 3a/laHUN.

Ha OIIeHKY «HeyZOBJeTBOpUTe/NbHO» (1 Oasni) — oOyuaroiuiicss He MOXKeT IT0Ka3aThb
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHHs] M O0BsICHeHWs HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
WHTeJIJIeKTya/IbHbIe HABBIKY PeleHus POCTHIX 3a/iau.

OLeHKH «OT/IMYHO», «XOPOILO» M «Y/|OBJIETBOPUTEILHO»SIB/ISIFOTCS OCHOBAHUEM [|JIsI
TIOJTyYeHHsi CTY[eHTOM 3adeTa I10 AWCLUIUIMHE, a OLIEHKA «HEYJOBJIETBOPUTEIILHO» -



He3a4yTeHo.

Iloka3aTenu U KPUTePUH OLleHNBaHUs KYPCOBOI'0 MPOeKTa:

Ha OLIEHKY «OT/IMYHO» (5 6animoB) — paboTa BBINOTHEHA B COOTBETCTBUM C 33/|aHUEM,
oOyuaroluiicss TOKa3biBaeT BBICOKWM YpOBeHb 3HAaHWH He TOJBKO Ha YpOBHe
BOCITPOU3BeJieHNsT U 00bsiCHeHHs1 UH(OPMaIi, HO M MHTe/IeKTya bHble HaBBIKK PeLIeHUs
npobsieM U 3a7iau, HaXOK/eHHsl YHUKa/JbHBIX OTBETOB K MpoOsieMaMm, OLeHKH W BbIHECEeHUsI
KPUTHUUYECKUX CY>K/IeHUH;

Ha OLIeHKY «xopoio» (4 6amia) — paboTa BbINOJIHEHA B COOTBETCTBUM C 3aflaHUEM,
o0yyJaroImuiics TIOKa3biBaeT 3HAHUSI He TOJILKO Ha YPOBHE BOCIIPOM3Be/eHUsS U OOBSICHEHUS
WHpOpMaLIMK, HO U WHTe/IeKTya/lbHble HaBbIKWA DellleHdsi TpobsieM U 3ajjau, HaXOXKAeHUs
YHUKa/IbHBIX OTBETOB K IPOo0/ieMam;

Ha OLIEHKY «YZOB/eTBOpUTeNbHO» (3 Garia) — paboTa BbINOHEHA B COOTBETCTBUU C
3afaHreM, OOyuarOLMIACS TOKa3bIBaeT 3HAaHWs Ha YPOBHE BOCIIPOM3Be/IeHHS M OObsSCHEeHUs
VMH(pOpMalLMy, UHTe/UIeKTyasbHble HaBbIKU pellleHus TPOCThIX 3a/ay;

Ha OIIeHKY «Hey/I0B/IeTBOPUTeNbHO» (2 0asina) — 3afaHue TperofiaBaTesisi BBITOTHEHO
YaCcTUUHO, B TIpoLiecce 3allyThl paboTbl 00yUarolIUiics AOMyCKaeT CyleCTBeHHbIe OLIMOKH,
He MOJKeT [10Ka3aTb UHTe/UIeKTya/IbHble HaBbIKW pellleHuUs IT0CTaB/IeHHOW 3a/jauH.

Ha OLIeHKY «Hey/loB/leTBOpuTeabHO» (1 Gart) — 3ajaHue TMperofaBaresisi BbIIOTHEHO
YaCTUYHO, OOYYaIOIUHACS He MOKET BOCIPOU3BECTH U OOBSICHUTH COJiep)KaHWe, He MOJKET
M0Ka3aTh MHTeJIJIeKTya/lbHble HaBbIKM pelleHHs T0CTaBJIeHHOM 3a/lauM.

8 YueOHO-MeTOfHUECKOE U HH()OPMAIHOHHOE 00ecrieyeHHe JUCIUTUIUHBI (MOAY/Is)

a) OcHoBHas JUTEpPaTypa

1. Kosmn, B.3. VMccnenoBanue pyn Ha oboratumocts [Tekcr]: yue6.mocobue
/B.3.Ko3uH. — Ekarepunbypr: YI'TY, 2009. — 380c. - ISBN 978-5-8019-0176-
3.

2. 3unbbepimuT, M.I'. KoMrisiekcHOe UCI0/ib30BaHre MUHepalbHbIX PeCypCoB :
yueOHVK : B 2 kaurax / M.I. 3unsbepumvupar, B.A. VicaeB. — Mocksa :

MUCUC, [6. 1.]. — Kuaura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-
1. — PexxumM pocrtyna: https://e.lanbook.com/book/93632

3. ABpoxuH, B.M. OcHoBbI 060railjeHus MOIe3HBIX UCKOTIAaeMbIX : YUeOHUK : B 2
toMax / B.M. ABmoxuH. — 4-e u3f., ctep. — Mocksa : ['opHasi Kaura, [0. T.].
— Towm 2 : TexHonoruu oboraiijeHus MoJie3HbIX UcKomaeMbix — 2017, — 312

C. — ISBN 978-5-98672-465-2. —Pexum Jocryna:
https://e.lanbook.com/book/111337
4. fAnuenko, I'.A. ®u3nka ropHbIX NOpoA. [110THOCTHBIE CBOMCTBA TOPHBIX MTOPOJ,

U (akropel, UX ompezesstomye : yuebHoe mocobue / I'.A. fIHUeHKO. —
Mocksa : MUCHUC, 2019. — 142 c. — ISBN 978-5-906953-86-5. — Pexxum
nJocryta: https://e.lanbook.com/book/129076

5. Ananenko, K.E. ®uspueckue OCHOBbBI M T[IpakKTMKa MAarHUTHBIX U

3JIEKTPUUECKUX MeTO/I0B oboraienus : yuebHoe mocobue / K.E. AHaHeHKO,
A.A. Kongparsesa, [I.A. I'osibcman. — KpacHosipck : COY, 2017. — 94 ¢. —
ISBN 978-5-7638-3814-5. — TekcT : 5/1eKTpOHHBIN // JlaHb : 371€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/117759 . —
Pexxum focTyna: A/ aBTOpU3. M0JIb30BaTeew.

6. AspoxuH, B. M. OcHOBBI 00oraiijeHust TI0Ie3HbIX UCKOTIAeMbIX : YUeOHUK : B 2
tomax / B. M. ABgoxuH. — 4-e u3p., crep. — Mocksa : ['opHast kaura, 2018
— Tom 1 : OboraturenbHble mporjeccbl — 2018. — 420 ¢. — ISBN 978-5-
98672-473-7. — TeKcT : 3/1eKTPOHHBLIN // JlaHb : 3/IeKTPOHHO-OMO/IMOTeUHast
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cuctema. — URL: https://e.lanbook.com/book/134944 . — Pexxum poctyna:
JJ151 aBTOPU3. N10/Ib30BaTe/Ien.
7. Kapmasun, B.B. MarHurHble, 3/7eKTpUuYeCKue U ClieljuajbHble MeTO/bl

oOorailjeHUst T0JIe3HbIX MCKoraembix. Tom 1 MarHuTHble U 37eKTpUuecKue
MeTo/bl O0OTrarleHus: TMOoJe3HbIX MCKOMaeMbIX [DJIeKTPOHHBIM pecypc]
yuebnuk / B.B. Kapmasun, B.M. Kapma3uH. — DnekTpoH. JaH. — Mockga :
lopHnasi kuura, 2017. — 672 c¢. — Pexum pocryna: https:/
e.lanbook.com/book/111394 .

8. AbpamoB, A.A. ®oTal[MOHHBIE METOBI 0OOTalleHNs [ IeKTPOHHbIN pecypc]
: yueObHuk / A.A. A6pamMoB. — OMeKTpOH. JlaH. — Mocksa : ['opHast KHuTa,
2017. — 600 c. — ISBN 978-5-98672-413-3.— Pexum pocryma:
https://e.lanbook.com/book/111390

9. bouapo, B.A. ®soraioHHOe oOoraileHue II0/Ie3HbIX HCKOTIaeMbIX

[DnekTpoHHbIA pecypc] : yuebHuk / B.A. Bouapos, B.A. WrHatkuHa, T.W.
FOmmna. — Mocksa : ['opHas kuwura, 2017. — 837 c. — ISBN 978-5-98672-

414-0. — Pexxum goctyna: https://e.lanbook.com/book/111386

10. BactoukoB, FO.®. BrotexHo/0rusi TOpHBIX paboT : yuebnuk / HO.®. BacioukoB.
— Mockga : 'opHas kuura, 2011. — 351 c. — ISBN 978-5-98672-269-6. —
TeKcT : 371eKTpOHHbIHM // JIaHb : 3/1eKTPOHHO-0MO/MoTeuHast cuctema. — URL:
https://e.lanbook.com/book/66463 . — Pexum pgoctyna: [Jjs aBTOpUS.
T0JIb30BaTesei.

11. denotoB, K.B. IIpoektrpoBanue oboratuTe/nbHbIX (aOpUK [D1eKTpOHHBINA

pecypc] : yuebnuk / K.B. ®enoros, H.1. Hukonbckasi. — DJIeKTPOH. JjaH. —
Mocksa : lopnasi kuura, 2014. — 536 c. — Pexum pgocryna: https://
e.lanbook.com/book/72717 . — PexxuM pocTyna: /i aBTOPU3. 110/1b30BaTesei.

0) /lonmo/iHUTE/IbHAA JIUTEPAaTypa
1. Ocranenko, I1.E. OrjeHka KauecTBa MUHEPa/bHOTO ChIpbsi [TekcT]: yueb.mocobue /

I1.E. Ocranenko, C.I1. Ocranenko. — M., 2002.

2. borganos, W.II. O6oraTumocTh esie3HbiX pyA. CrpaBouHoe mocobue — M.:
Hepnpa, 1989.

3. Memuuk-T'aiiko3siH, B.M., A6pamoB A.A. u JAp. Metoabl uCC/IeOBaHUS
dnoTaronHoro npotiecca. — M.: Hezpa, 1990.

4. TexHonoruyeckasi OLleHKa MHWHEPa/JbHOTO ChIpbsi. MeTo/Abl MCCIie/JOBaHKS.
CnpaBounuk /ITog pen. [1.E. Ocranenko - M.: Henpa, 1996.

5. CripaBounuK 110 oborarennto pyz /ITog pex. borganora O.C. —2-e u3f., riepepa0.
v gor.- M.: Hegpa, 1983.

6. IlanteneeBa, H.®. MarHuTHble, »3/eKTpUUECKWe U CHeLUaJbHble MeTOZbI
oborarieHust TO/Me3HBIX MCKOMAaeMbIX. MarHuTHble MeTO[bl OOoraileHHsi T10Jie3HbIX
rckoraembix. Kypc nekiuii : yue6Hoe rocobue / H.®. TanreneeBa, A.M. [IlymoB. — MockBa
: MUCHC, 2009. — 105 c. — ISBN 978-5-87623-239-7. — TeKCT : 2/IeKTPOHHBIM // JIaHb :
3/IEKTPOHHO-0MbO/IMoTeUHast cuctema. — https:/e.lanbook.com/book/1845 . — Pexum

JOCTyTIa: [Jisl aBTOPH3. T0/Ib30BaTeJIeli.

7. OymoB, A.M. O6opyzoBanue ¢abpuk 1o repepaboTKe MHHEPATbHOTO ChIPBS :
yuebHoe nocobue / A.M. [IlymoB, A.A. HukonaeB. — MockBa : MUCHUC, 2016. — 224 c. —
ISBN 978-5-906846-45-7. — TekcT : 37eKTPOHHBIN // JlaHb : 371eKTPOHHO-OMOIMOTeuHast
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cucrtema. — htips:/e.lanbook.com/book/108111. — Pexum pgocTyna: nAjsg aBTOpH3.

TM0JIb30BaTeIei.
8. Apmamos, D. B. TexHonorusi pys 1IBeTHBIX MeTa/IoB: yuebHoe mocobue / 3. B.
ApjamoB. — MockBa : MUCHUC, 2007. — 515 c.— Pexum pgocrymna: https:/

e.lanbook.com/book/47413MepunoB, H.®. ['paBuTalioHHBIE MeTOAbI  OboraIIeHus:
KoHcriekT nekiuii.: Yu. nmocobue. — YI'T'Y. 2005.
9. A6pamoB, A.A. dnoTarMoHHbIE MeTO/bl oOoraijeHusi [3MeKTpoHHBIA pecypc] :

yueOHUK / A.A. AbpamoB. — 4-e, u3g. — Mockea : I'opHast kaura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — Pexxum pmoctyma: https://e.lanbook.com/book/74374
10. Copokun, M.M. ®oTaliioHHbIE METOZbl oOoraiieHus. XUMHUUeCKUe OCHOBBI

dnoTaiuu [OnekTpoHHBINH pecypc] : yuebHoe mocobue / M.M. CopokuH. — Mockea :
Mucumuc, 2011. — 411 c¢. — ISBN 978-5-87623-237-3. — Pexum pgocryna:
https://e.lanbook.com/book/2073

11.  Ywmkerckuii, B. B. O6orarutensHble mpoiieccbl. OCHOBBI  (D/IOTALOHHBIX
TIPOIIECCOB [DJIeKTPOHHBIN pecypc] : yuebHoe mocobue / MI'TY. - Maruutoropck : MI'TY,
2017. - 1 snekTtpoH. onT. Auck (CD-ROM). - ISBN 978-5-9967-1006-5— PexuM focTyTia:
https://magtu.informsystema.ru/Marc.html?locale=ru

12. YwkeBckuii B.b. MuHepanusaiusi my3bIpbKOB BO3Ayxa Mpu ¢uoTanuu: Yu.

nocobue. Marauroropck: MI'TY, 2000.

13. Bonpgma I'"M., 3enukman A.H. Teopus rugpomeTaylypruyeckux rpoLeccon

[Dnektponnsiii pecypc] / H.®. [TanTteneeBa, A.M. [JlymoB. — DJiIeKTPOH. aH. — M. :
NuTtepmer Unxunupunr, 2003. — Pexxum foctyna: http://e.lanbook.com/book /

14. Tlepmognueckue w3ganus: "OOGoramienue pya", "T'opHeiii KypHan', "I'OpHbIi
)KypHasi. V3BecTusi BBICIINX yUueOHbIX 3aBefieHui'", pedepaTUBHBIN KypHas "T'opHOe femno".

B) MeTtoanueckue yka3aHus
1. ®usnyeckre MeTOAbl M3yueHUss MUHepasioB: JlabopaTOpHbBIN MPaKTUKYM JJist

cTyzsieHToB crieranibHOCTH 130405 «OO6oraiieHye TOe3HbIX MCKOTIAeMBbIX» [THEBHOW U
3a04HOM opMbl 00yueHusi. — Maruuroropck: I'OY BITO «MI'TY um. I'.1. HocoBa», 2009 -
41 c. PexxuM poctyna: https:/newlms.magtu.ru/course/view.php?id=84856

2. UwkeBckuii B.B. JlTabopaTopHbIii MpakTUKyM. «@DJ10TaljMOHHBIN MeTo ] o0oralljeHUs
/I CTyJeHTOB crenanbHOocTH 130405.65 gHeBHOW W 3ao0uHOH ¢GopM 00yueHUs». -
Marnutoropck: MI'TY, 2014 - Pexxum pgoctyna: https:/newlms.magtu.ru/course/view.php?
id=75767

3. UwkeBckuid, B.b. MeToguueckue yka3aHHs T10 BBITOJTHEHHIO JaO0OpaTOPHBIX paboT

I CTyfeHTOB crienpanbHOcT 130405 pgHeBHOW U 3aouHOM  (opm  oOyueHMs. —
Marnutoropck: ®T'BOY BIIO «MI'TY», 2012. — 35 c.

r) [IporpaMmmMHoe ob0ecrieyeHre M1 HHTEPHET — PeCypChl

HanmeHnoBanue 10 Ne norosopa CpOK JieHCTBUS JIULeH3UN
MS Windows 7 O-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
7Zip cBOOO/IHO pacrpocTpaHsieMoe | 6eccpouHo

1. UnudopmaioHHas cucreMa — EpauHoe OKHO focTyria K o6pa3oBaTe/bHBIM

pecypcam. — URL: http://www.window.edu.ru.
2. HainuoHasnbHas MHGOPMaIMOHHO-aHAaIUTUUecKasl crucreMa — Poccuiickuil MHZeKC
HayuHoro turtupoBanus (PUHILI). — URL: https:/elibrary.ru/project risc.asp.
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3. [IlouckoBag cucremMma
https://scholar.google.ru/.

Akanemusi  Google (Google Scholar). - URL:

9 MaTepua/IbHO-TeXHHYECKOe oDecrieyeHre JUCIUILTHHBI (MO/y/151)

MaTepI/IaﬂbHO-TEXHI/IquKOE obecrnieueHue JUCHUIT/IMHBI BK/IFOUAeT:

Tun v Ha3BaHUWe ayJUTOPUU

OcHallleH1e ayauToOpumn

JIeKLIMOHHAs ayauTOpuUst

My nbTUMeIuliHbIe CPeICTBA XpPaHeHus, epefiaud 1
Tripe/icTaB/aeHUs] UHPOpMaLUU

JlabopaTopuu py/10TIOATOTOBKH
(032), MarHuTHBIX U
snekTpuueckux (09),
(boTalMOHHBIX U
rPaBUTALIMOHHBIX METO/IOB
(013).

1.

2.

W

© X NSHD

11.
12.

13.
14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

droTaLMOHHbIe MaILIMHBI; 1a00paTOpPHbIe
MeJIbHULbI

[ po6UIbHO-U3MeTbUnTe/TbHOEe
obopy/joBaHue.

Vi3mepuTesibHble MHCTPYMEHTHI.
[Tpubopsl A omipeesieHNst KperoCTH
MuHepabHOro cbipbs (ITOK, npeccer).
CyumibHble mKadbl, MyQesbHbie TeuHn.
Xumuyeckas 1ocyza.

MUuKpOCKOITbI

TpyOuaTblii aHaIM3aTOP

YcraHoBKa [ij1s1 0boraiiieHust BO B3BelleHHOM
ciioe

. YCTaHOBKa AJId orpeae/ieHus MarHUTHBIX

CBOMCTB MUHEpPaoB

OTKpBIThIe TOCTOSIHHbIE MarHUTHbIE CUCTEMBI
3aMKHyTasi 3/IeKTPOMarHUTHasi ccTema C
HabOPOM TIOJTFOCOB

Onekrtpuueckuii cenapatop I1C-1

. MarHuTHeINA cemiapaTop Jyisi 00oraleHHst

CHUIbHOMarHUTHBIX Py MOKPBIM CITIOCOO0OM
JKenesooTtaenurenb

Cenapatop 168COM

YcraHoBKa [ onipeiesieHus1 Tpubo3apsia
YcTaHOBKa /17151 oripe/ie/ieHus1 CKOPOCTel
CBOOOZIHOTO ¥ CTECHEHHOTO Ma/|eHUS] YaCTHI].
YcTaHoBKa [i71s o0oraieHus: Ha
TUZPOLIMKIIOHE.

YcTaHoBKa [i71s1 00oraieHus: Ha
KOHLIEHTPaL[MOHHOM CTOJIe.

YcTaHoBKa [ij1s1 00oraiieHusi Ha BAHTOBOM
cerapaTope.

YcraHoBKa [ij1s1 oborarieHus Ha
LIEHTPOOE>KHOM KOHIIEHTpATope.

YcTaHOBKa /1711 00OraIieHust Ha OTCaZ0uHOM
Mall1He.

YcTaHOBKa /17151 pa3zesieHusi MmaTepyaria 1o
KPYITHOCTU Ha KaCKa/[HOM THpaMUZaJIbHOM
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Tun v Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauToOpumn

K/accudukaTope.
25. YcTaHOBKM [i71s1 COPOLIMY ¥ LIeMeHTal[|H.
26. YcraHoBKa /ij1st 000raItieHus 1o TPeHHIO.

[Tomemenue [y XpaHeHUs U

Oikadpr g xpaHeHuss  yueOHO-MeTOAMUECKOM

NPO(UTAKTHUECKOTO JNOKyMEeHTal[uK, yueOHOro obopyjoBaHUsS U yueOHO-
00C/Ty>KUBaHUS yueOHOTO | HarJIsHBIX TTOCOOUH.
obopyoBaHus

Aynmutopun JUTST [TepcoHanbHble  KOMITBIOTEPBI C  TIAKETOM
CaMOCTOSITe/TbHOU pabotel: | MSOffice, Beixogom B VHTepHeT W C [JOCTYIIOM B
KOMIIbIOTEPHBIE K/IaCChl; | 37IEKTPOHHYIO  MH(OPMAIMIOHHO-00pa30BaTebHYI0

yUTaJIbHBIC 3716l OMOIMOTEKU

cpefly YHUBepCUTeTa
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