MHWHHCTEPCTBO HAVKH 1 BBICIIIEI'O OBPA30BAHWA

POCCHUMCKOW ®EIEPALIUA
@ denepanbHOE rocyaapcTBeHHOE Or0KeTHOE 00pa30BaTelbHOE YUpeKIeHHE
Y BhICIIEro ofpasoBaHust

«MaruuToropckuii rocyIapcTBeHHbIH Texunueckud yaupepcuteT uM. [.M. Hocoa»

VTBEPXKJIAIO
", Aupextop U QuT
~C.E. Taspumes

'25_.0'2.2020 r.

PABOYAS ITPOTPAMMA JHCHHAIIIHHBI (MOIYJIA)

OHIHYECKHE METOAbI H3YYEHHA ITIO/IE3HBIX HCKOITAEMBbBIX

HampasneHue N0AroTOBKH (CHENHATLHOCTS)
21.05.04 'OPHOE JIEJIO

Hampasnennocts (mpoduib/crienHanu3aus) porpaMMBl
21.05.04 cienuami3amus N 6 «OborameHne MoJIe3HEIX HCKOMAEMBIX)

Y poBeHb BBICIIETO 0Opa3OBAHMKA - CIELHATHTET

®opma obyueHHs
3a04Has

Wucrutyt/ dakynsTer  MHCTHTYT TOPHOTO Ji€7a M TpaHCMopTa

Kadieapa [eomoruu, Mapkimeiaepekoro aena u o8orameHns NoJe3HbIX
HCKOIIacMBbIX
Ky pC 5
MarauToropck

2019rox



Pabouas mporpamma cocrasnena na ocuose ®I'OC BO mo cremmansrocta 21.05.04
I'OPHOE EJIO (mpuxas Muro6prayku Poccrn ot 17.10.2016 T. No 1298)

PaGowas nporpamMMa paccMoTpeHa ¥ 0700peHa Ha 3aceTaHMH kadenpsr [eonorum,
MapKILIEHIEPCKOTO Jena H 000ralleH s MOMe3HBIX HCKOMAEMBIX

23.01.2020, rpoTtoxoin Ne 5

3as. kadeapoit

W.A. Tprmman

PaGouas nmporpamma 0106peHa METOMHIECKOH KoMuccHeit U QuT
25.02.2020 r. mpoTokon Ne 7 vl

i)
IIpencenarens ~7 7

(B, iy 7/

C.E. T'aBpuines

Pabouyas mporpamma cocrapieHa:
nouent kadenper TMIuOIIH, kaHz, TexH. HAyK W H.B. I'mb3HHa
7

Penensent:

BEIYIIHH CIENHANHCT TOPHO-060TaTHTETLHOIO HAPABIIEHHS _ATVIO-KOKCO-T0MEHHOM
rpymsl HTITITAO «MMK» , kan, Texn. Hayk

i M.A. [pranos
— —

o




JIuer akTyanuzanun padodeil IporpaMmbl
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PaGouast mporpamMma mepecMOTPeHa, 00y K/IeHa B 0l00peHa U pealu3aluy B 2025 - 2026
yueGHOM TOIy Ha 3ace/laHuK Kaenpsl ['e0JIOTHH, MapKIIEHAEPCKOTO Ieia X 000ralieHus
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1 Ilest ocBOeHMA JUCLUIIMHBI (MOAYJIAA)

Lensamu 0OCBOeHUSI [JUCLMIUIMHBI  «@PH3MYECKUe MeTOAbl HW3yUYeHUsl [0JIe3HbIX
HCKOTaeMbIx» siB/sieTcsi GOpMHPOBaHKeE y CTY/IeHTOB KBaIW(PULIMPOBAHHBIX HAayUHbIX 3HAHUN O
METOZIaX W3YUYeHHs] TeXHOJTOTMUYECKMX CBOWCTB I0JIE3HBIX MCKOMAeMbIX, 00 OCHOBHBIX 3Tarax
WCC/IeIOBaHUST MUHEPAJTBHOTO ChIPbsi HA 060TaTUMOCTh U TIpHoOpeTeHre CTY/IeHTOM HaBLIKOB K
WCC/IeJoBaTeNIbCKOM paboTe, a Takke (OpPMHUpOBaHHE MPOQeCCHOHATBHBIX KOMIIeTEeHLUH B
cootBeTcTBUM C TpeboanussMu PI'OC BO mo crnermansHoctr 21.05.04 «I'opHoe gesno»,
crietama3anun «OboraieHre ToIe3HbIX UCKOTIaeMbIX».

2 MecTo aucHMIUTHHBI (MOAYJ/IA) B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbl

OuciuruivHa Pu3nueckre MeTO[bl HW3yUeHHs TI0JIe3HBIX HCKOMAeMbIX BXOJUT B
0a30ByI0 UYacTh yueOHOro TTaHa 0Opa3oBaTebHOMN MMPOrpaMMbI.

I v3ydeHWUs  AWCLUIUIMHBI  HeOOXOAWMBbI  3HaHWS  (YMeHuUs, BJa/IeHUs),
chopMUpOBaHHbIE B pe3yJibTaTe U3yUYeHHUsl JUCLIUTIIUH/ PaKTUK:

MaremaTuka

Xumust

l'eonorus

®du3KKa TOPHBIX TIOPO/,

3HaHus (yMeHUsi, BaJieHus1), TIOyUYeHHble TIPYU U3yUeHUU [JaHHOM AWUCIUIUIUHBI OyayT
HEOOXOAUMBI /ISt U3YUEeHUsT JUCLIUITIMH/TIPAKTHK:

['paBUTAI[MOHHBIN MeTO/], 00OoraIeHus

MarHuTHbIe U 3/IeKTPUYeCKUe MeTO/Ibl 0OoTraIteH st

VccnemoBanue py Ha 000raTUMOCTD

OCHOBBI HayUHBIX MCC/Ie/JOBAHUMN

CrieriianibHble 1 KOMOWHUPOBAHHBIE METO/bI OOOTall[eHUsT

3 KomnereHuu o0yuarierocs, GopMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AMCLMIUIAHBI (MOAY/IA) U IUIaHUPYeMble pe3y/IbTaThl 00yyeHus

B pe3synbTaTe OoCBOeHUSI AWUCLMIUIMHBI (Moaynsi) «®du3nueckre MeTOAbl MW3yueHusi
TI0JIe3HBIX MCKOTIAeMBIX» O0YUaIOIIMIACS A0/DKeH 00/1aZaTh C/IeIyIOIMMUA KOMITeTeHL[USIMU:

CTpyKTYpHBIii [TnaHupyeMble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMITeTeHLIUU

OIIK-4  TrOTOBHOCTBIO C eCTeCTBEHHOHAYYHbBIX MO3ULIUK OLIeHWBATh CTPOEHUE, XUMUUeCKUM 1
MUHepaJIbHbIA COCTaB 3eMHOM KOpbI, MOp(dosiornyeckre 0COOeHHOCTH U TeHeTUUeCKre TUTIbI
MeCTOPOJKJeHUN TBepAbIX IT0JIe3HbIX UCKOIaeMbIX IIPY PellleHnH 3aZ,ad 110 paljiOHalIbHOMY U
KOMIIJICKCHOMY OCBOEHUIO T'e0peCypCHOr0 I0TeHI1ala Hefip

3HaTb COBpPEeMEHHOe COCTOSTHUE TOPHO-000TaTUTe/TLHOTO MMPOU3BO/CTBA U Y TH
€ro pa3BUTHS Ha O/IVDKaMILYIO TIepCIIeKTUBY;

(bu3MKO-MexaHHYeCcKre U TeXHOIOTHYeCKre CBOMCTBA M0JIe3HbIX
HCKOTIaeMbIX, X CTPYKTYPHO-MeXaHU4YeCKre 0COOeHHOCTH

Ymets BbIOMpATh MeTOo/] U3yUeHHsl CBOWCTB MUHEPAIOB

Bnapnets ripoeccroHaLHOM TeXHUUeCKON TepMHUHOJIOTHeH

ITK-3 B/1a/ieHreéM OCHOBHBIMY TIPUHIIMIIAMH T€XHOJIOTHH IKCIUTyaTalliOHHOW Pa3Be/IKH,
J00BIUM, TIepepabOTKH TBEPABIX M0JIE3HBIX NCKOTIAEMBIX, CTPOMTE/IHCTBA U SKCIITyaTalluy
M0/I3eMHBIX 00bEKTOB

3HaTb OCHOBHBIE MeTO/Ibl U3yUeHUsI COCTaBa PyAbl, TEKCTYPHO-CTPYKTYPHBIX
XapaKTepUCTHK, CBOXCTB MUHePa/IbHbIX YaCTHUL]




YMeTb BbIOMpATh TEXHOJIOTMUECKHE TIPOLIECCHI B 3aBUCUMOCTH OT BeIL|eCTBEHHOTO
cocTaBa ¥ rpaHy/IOMeTPHUECKOI XapaKTepUCTHKH T0JIe3HOTO
HCKoTaeMoro, ¢pusnuueckre CBOMCTBa MUHEpaioB

Bnazetsb HaBbIKaMH BbIOOpa ONTHUMAabHBIX PeXXUMOB Be/leHUs TeXHO/IOTHUeCKOTo

rporjecca B 3aBUCMOCTH OT BellleCTBEHHOI'0 COCTaBa M
rpaHyJ/IOMeTPpUYeCKOW XapaKTepUCTUKH M0JIe3HOT0 UCKOIaeMoro

IIK-18 BJ/Ia/IeHWEM HdBbBIKAMUW OPTdHU3dIIWMH HayUHO-HNCC/Ie40BaTe/IbCKUX p{:160T

3HaThb OCHOBHBI€ TIpDUHLIUIILI ITPOBEAEHNS HayUHO-UCC/I€J0BaTE/IbCKUX pa60T

YMmeTb BLIGI/IpaTL HEO6XO,E[I/IMBI€‘ METOJMKH UCC/IeJ0BAHHA U BBITIOJ/IHATE UX
MPpakKTUUeCKH

BJ'Ia,E[eTb HadBBbIKdAMH c6opa, O6p&60TKI/I, dHa/IM3 U CUCTEeMdTU3alJU1 HAYyUHO-

TeXHUYeCKoM uHhOopMaIuu 1Mo 3a/laHHOM TeMe

ITK-20 ymeHueM pa3pabaThiBaTh HEOOXOJUMYIO TEXHUUECKYIO U HOPMATHUBHYIO JOKYMEHTAI[UI0
B COCTaBe TBOPYECKUX KOJIJIEKTUBOB U CaMOCTOSITe/IbHO, KOHTPOJIMPOBATb COOTBETCTBUE
TIPOEKTOB TPeOOBAaHUSM CTaH/IapPTOB, TEXHUUECKUM YCJIOBUSM U JJOKYMEHTaM TIPOMBIIILJIEHHOU
6e3omacHOCTH, pa3pabaThiBaTh, COTIACOBBIBATh U YTBEP)KJATh B YCTaHOBJIEHHOM TOPsiIKe
TeXHUUYeCKue, MeToUueCKre U UHble JOKYMEHTbI, perjiaMeHTUPYIOLLUe TIOPS0K, KaueCTBO U
6e30MacHOCTD BBITTOIHEHUS TOPHBIX, TOPHO- CTPOUTEJ/IbHBIX U B3PBIBHBIX PabOT

3HaTL

TpeOOBaHUs OXpaHbl TPY/ja U TIpaBU/Ia Oe30MacHOCTH TPU BeJieHU!
TeXHOJIOTUUeCKUX TPOLIeCCOB, TEXHUUEeCKHe XapaKTepHUCTHUKU
o06opyoBaHus (OCHOBHOT'O U BCTIOMOTaTeIbHOT0);

opraHu3aLui obecrieyeHusi 6€30MacCHOT0 TEXHOIOTMUECKOTO MpoLjecca
oborarreHus

YmMmetn

TI0/1b30BaThCs1 6e30MacHbIMY TIPUeMaMHU TTPOU3BO/ICTBA PaboT;
obecrieunBaTh yCIOBUS TPY/ja, TIPeI0TBPALAOLIe TPaBMaTH3M,
nipodeccroHaIbHBIE 3a00JIeBaHMs

Bagets

HaBbIKaMU pPa3paboTKU MepOTIPUSTHI /ISl y/IyUllleHus1 YCI0BUM TpyZa

[TK-22 roTOBHOCTBIO paboTaTh C MPOrPaMMHBIMU ITPOAYKTaMH 00IIero v CrieLiaabHOTo
HasHauyeHWs /11 MO/le/TMPOBaHUsI MeCTOPOXK/IeHUM TBeP/bIX M10/1e3HbIX UCKOIAeMbIX,
TeXHOJIOTHI JKCTITyaTalMOHHOM pa3BeKH, J00bIUM U TiepepabOTKH TBepbIX M0JIe3HBIX
VICKOTIaeMbIX, TIPY CTPOUTEJILCTBE M IKCIIyaTaLlH [10/[3¢MHBIX 00BEKTOB, OLleHKe
5KOHOMHUECKOH 3()(eKTUBHOCTH FOPHBIX U TOPHO-CTPOUTE/IBHBIX Pa0dOT, IPOU3BO/ICTBEHHBIX,
TeXHOJIOTMUeCKUX, OPraHU3aljMOHHbIX ¥ ()MHAHCOBBIX PUCKOB B PHIHOUHBIX YCIOBUSX

3HaTthb TIPUK/Ia{HOe TIporpaMMHOe obecriedeHre ¥ MH(OPMAIMOHHbBIE PeCYpPChI B
ob6siacTy oboralieH s MoIe3HbIX UCKOTIaeMbIX

YMmetb WCII0/Tb30BaTh MPUKIIaZIHOe POorpaMMHOe obecrieueHre U
MH(OpPMaIMOHHBIE pecypChl B 00/1aCTH 000raleH s TT0/Ie3HBIX
WICKOTTaeMbIX

BrazeTnb HaBbIKaMH aHa/IM3a TeXHUKO-9KOHOMUYECKHX IToKa3aTeseli paboThI

(habpuKu 1 pa3pabOTKH MEPOTIPUATHH /ISl YIyUIlIeHUs] 3TUX TTOKa3aTe/IeH.

[1ICK-6.1 criocoOHOCTBIO aHAIM3UPOBATh TOPHO-TE0I0rMYeCKy 0 MH(POPMALMIO O CBOWCTBAX U
XapaKTepUCTUKaX MUHEPA/IIbHOIO ChIPbSl M BMELAIOLMX [IOPOJ

3Hatb OCHOBHBIe HayUHO-TeXHUUECKHe MpoOsieMbl 000raleHus: U KOMIIEKCHOTO
WCII0/Tb30BaHUsI MOJI€3HBIX UCKOTaeMbIX
YmeTb aHa/IM3UpPOBaTh TOPHO-TE00TMYeCKY0 UH(OPMALIMIO O CBOMCTBAX U

XdPAKTEPUCTHUKAX MUHEPA/IbHOI'O ChIPbA Y BMEIAOIIUX MTOPOL




Bnagets

OCHOBHBIMY METO/IMKaMHU, TI03BOJISIFOLLMMHU T10/y4YaTh CBeJeHUs O
CBOMCTBAX M XapaKTepUCTHUKaX MUHepPaIbHOTO ChIPbsi

ITCK-6.4 criocobHOCTBIO pa3pabaThIBaTh U peai30BbIBaTh MPOEKTHI POM3BO/ICTBA TIPH
riepepaboTKe MUHepa/IbHOT'O U TEXHOT@HHOT'O ChIPhsi HA OCHOBE COBPEMEHHOUW MeTOZ0/I0TUr
NIPOEKTHPOBAaHNS, PACCUMTBIBATH NTPOM3BOAUTE/ILHOCTD U ONpe/iesisATh NapaMeTpbl
ob6opyaoBaHusi oboratuTebHbIX (PabpUK, OPpMUPOBAThH TeHepasbHbIN 71aH U KOMITIOHOBOYHbIE
perieHust 000raTUTeNbHBIX (adpUK

3HaThb

MeTO/Ibl U3MepeHus (PHM3UUeCKHUX XapaKTepUCTHK: KPeTroCTy 1
abpa3uBHOCTH, ChITyUeCTH U HACBITHOM TVIOTHOCTHU U T.JI., B3aUMOCBSI3b
Mexay GU3MKO-MeXaHUYeCKUMU, TeXHOJIOTHYeCKUMU CBOMCTBaMHU
T10JIe3HbIX MCKOTIaeMbIX, UX CTPYKTYPHO-MeXaHUUeCKUMH 0COOeHHOCTSIMU
Y TIpUMeHsIeMbIMUA MeTOZIaMH UX 00OTall[eHUsT

YmMmeTb

yMeTb BbIOMpaTh MeTo/| 000ralieHust B 3aBUCUMOCTH OT PU3NYECKHUX |
(bM3MKO-XUMUUECKHUX CBOWCTB I0JIe3HBIX NCKOMAeMbIX

Bnagetsb

OCHOBHBIMH METOAHWKaMM OIIpee/1eHuA CBOMCTB r'OpHBIX I10pOA,
CTPOUTEJIbHBIX MaTe€pHUa/I0OB U ITIOPOJAHBIX MAdCCUBOB B J'IaGOpaTOpHLIX u
HATYPHBIX YC/IOBUAX U HABBIKAMUA O6pa6OTKI/I MOJTY4YE€HHBIX
SKCIIepUMEHTA/IbHBIX JdHHbIX




4. CTpyKTypa, 00b€M U coiep>kKaHHe JUCIUILIHHBI (MOAY/Is)
OO01iast TPy/10EMKOCTh AMCIUIUIMHBI COCTaB/sieT 3 3aueTHbIX enuHUI] 108 akaj. yacoB, B TOM

qucre:
— KOHTaKTHas pabota — 8,7 akasi. 4acos:
— ayauTopHas — 8 akajj. 4acos;

— BHeayurTopHasa — 0,7 akafi. 4yacoB

— camocTosiTe/ibHasA pabora — 95,4 akaj. 4acos;

— MOJIrOTOBKA K 3a4éTy — 3,9 akaz. yaca
dopMa aTTecTalyy - 3auer

AynuTopHas o
KOHTaKTHasi paboTa E z dopma TeKyILero
Paszen/ Tema a. (B akap. vacax) £ Et‘ Bra . KOHTPOJIA Ko
R — > 8 : CaMOCTOATeNIbHOH | yCrIeBaeMoCTH U KoMIeTeHI1
g5 paboThbI TIPOMEXKYTOUHON
Tlek. nab. | mpaxr. =9 aTTecTaLyu
3aH. | 3aH. O &
1. MuHepanbl NOPOMBIIIEHHBIX
MECTOPOXKAEHUI U U3yueHHe WX
(pu3nuecKUx CBOMCTB
CamocrosiTensHOe
n3yueHue yueOHOM
1.1 O6mme cBefeHus o0 g HHayzHO TCK-6.1,
MUHepanax. JUTepaTypBL 3aupra TICK-6.4,
Knaccudykauys  To/esHbIX 6 ITozroToBKa K naGoparopubix | OTIK-4, TIK-3,
HCKOTIaeMbIX 3amuTe pator. TIK-18, TIK-
20, TIK-22
J1ab0paTOPHBIX
pabor.
CamocrosiTensHOe
n3yJeHre yueOHOM TICK-6.1,
1.2 ®usuueckue CBOWCTBa 11 HayHaHo 3aiura [ICK-6.4,
MUHepasos, onpefenstounme| 5 | 0,5 1 6 IZIMTQP ATyPbI. naboparopubix | OIIK-4, TIK-3,
060raTUMOCThb OABZOTOBKa K pabor. IK-18, TIK-
e 20, MK-22
J1abopaToOpHBIX
paboT.
CamocrosiTensHOe
n3yueHue yueOHOM
1.3 IlIkambel 060raTUMOCTH N EIH;yzH?f ° TCK-6.1,
To TIJIOTHOCTH JIMTepaTypsl. 3auyura TCK-6.4,
3/71eKTPUYECKUM " 0,5 6 ITozroToBKa K naGoparopubix | OTIK-4, TIK-3,
MarHUTHBIM CBOMCTBAM 3amuTe pacor. TIK-18, TIK-
20, TIK-22
J1abopaToOpHBIX
paboT.
Wroro no paspeny 1 1 18
2. W3yueHue BelleCTBEHHOTO
COCTaBa IM0JIe3HBIX UCKOMAeMbIX
2.1 Xwumnueckuit coctraB| 5 | 0,5 6 | CamocTosiTeslbHOE I[ICK-6.1,
TMO0JIe3HbIX UCKOTMaeMbIX U u3yueHue yueOHOU [1CK-6.4,
MeTO/Ibl ero orpejeneHus 1 HAay4YHO OI1K-4, TIK-3,
JIATepaTypkl. ITK-18, IIK-
20, MK-22




. CamocTosiTe/IbHOe I[ICK-6.1,
2.2 MwuHepanornyeckui o
COCTaR OE3HOMO r3yueHue yueOHOM I1CK-6.4,
0,5 6 Y Hay4YHO IMpoBepka 3ajau. |OIIK-4, TTK-3,
HICKOTIaeMOTO M MEeTO/Ibl ero
OTIpe/iesieHust JIMTEPATypBl. ITK-18, K-
Pewenue 3azau. 20, TIK-22
2.3 TekcTypHO- CamocrosiTesibHOE I1CK-6.1,
CTPYKTYpHbIE n3yJeHve yuebHoi I1CK-6.4,
XapaKTePUCTUKU I10JIe3HBIX 6 U Hay4YHO IIpoBepka 3azau. |OIIK-4, ITK-3,
HCKOIIAeMBIX M METOJbl MX JIUTepPaTypEL. ITK-18, IIK-
W3y4eHUst Peliienue 3az1au. 20, TIK-22
Wroro no pa3geny 1 18
3. dusuueckue CBOICTBa
I10J1e3HbIX HCKOIAaeMbIX
CamocTosiTe/ibHOe IICK-6.1,
o n3yJeHue yuebHoi I1CK-6.4,
3.1 ®wusnueckue CBOMICTBa
HO/Ie3HBIX HCKONAEMBIX 1 5 U Hay4YHO IIpoBepka 3azau. |OIIK-4, IIK-3,
JIUTepPaTypEL. ITK-18, IIK-
Peliienue 3az1au. 20, TIK-22
CamocrosiTeibHOe [ICK-6.1,
3.2 MexaHnueckue u3yueHue yueOHOM [ICK-6.4,
CBOMCTBA I10JIe3HBIX 5 U Hay4YHO IIpoBepka 3azau [ OIIK-4, I1K-3,
HCKOIIaeMbIX JIATepaTyphl. MK-18, IK-
Peliienue 3az1au. 20, TIK-22
CamocTosiTennbHOe [ICK-6.1,
3.3 MarHuTHble CBOMCTBa u3yHeHue yueGHoii TCK-6.4,
MUHEpIOB 5 Y Hay4YHO IMpoBepka 3azau. |OIIK-4, TTK-3,
JIUTepaTyphbl. IIK-18, IK-
Pemenne 3azau. 20, IIK-22
CamocTosiTennbHOe [ICK-6.1,
u3yueHue yueOHOU I1CK-6.4,
3.4 OnexkTpuyeckue
CBOMCTBA MEHepanoR 5 1 HAy4YHO IMpoBepka 3azau. |OIIK-4, TTK-3,
JIUTepPaTypkL. I1K-18, IIK-
Pewuenue 3azau. 20, TIK-22
CamocrosiTeibHOe [1CK-6.1,
3.5 ®usuKo-xUMHUecKue u u3yueHue yueOHOU [1CK-6.4,
XUMUYeCKUe CBOWCTBa 5 U Hay4HO IIpoBepka 3azau | OIIK-4, I1K-3,
MUHEepasoB JITepaTypel. ITK-18, IIK-
Peiiienue 3az1au. 20, TIK-22
CnekTpockonuye
CKUe U I[ICK-6.1,
3.6 CamocTosiTensHOe
— yieGHoi , PafioCIIeKTPOCKO I1CK-6.4,
HAYYHO JATEDATYDEL 5 Nyeckue, ITpoBepka 3azau [ OIIK-4, I1K-3,
Pernenye 3a1au TepMOXUMUYECKU ITK-18, TIK-
’ e CBOICTBa 20, ITK-22
MHHepasoB
Wroro no pasgeny 1 30
4. MeToapl UCCIel0BaHUs
(rznyeckux CBOMCTB
MUHEepaJIoB, NOPOJ U Py,
4.1 Metoabl onpefeneHus 4,4 | CamocTOsITeNIbHOE 3aiuta [ICK-6.1,
TJIOTHOCTHBIX u3yueHue yueOHOM| J1abopaTOpPHBIX [1CK-6.4,
XapaKTepUCTUK MUHEepaioB U Hay4HO pabor. OIIK-4, TIK-3,
JIUTEepaTyphbl. IMpoBepka 3ajau. | ITK-18, TIK-
TlogroroBka K 20, TIK-22
3amure
71abopaTopHBIX

paboT.




CamocTosiTenbHOe
n3yyeHve yuebHOM

¥ HayuHO 3arura TCK-6.1,
4.2 MetoAbl onpejeseHus e ZT . nabo ];0 HBIX I[1CK-6.4,
ZIpOOMMOCTH DY/l Y TOPHBIX 5 PaTyphL. parop OIIK-4, TIK-3,
ToaroToBKa K pabor.
TIOPOZ, 53 n ITK-18, IIK-
IMTe poBepKa 3ajau. 20, TIK-22
J1abopaTOpHBIX
pabor.
CamocTosiTesibHOE
4.3 Metozbl onpejeseHus e ZT . nabo ];0 HBIX I[1CK-6.4,
KperocT ¥ abpaswBHOCTH 5 PaTypbL. parop OIIK-4, TIK-3,
ToaroToBKa K pabor.
PYZ, ¥ TOPHBIX ITOPOZ, ITK-18, TIK-
3alure IIpoBepka 3azau.
20, TIK-22
J1abopaTOpHBIX
pabor.
CamocTrosiTesibHOE
n3yyeHve yueOHOMH TICK-6.1,
U HAYYHO 3awumra
[1CK-6.4,
4.4 Metonpl onpejeneHns JIMTEpaTypsbl. J1abopaToOpHBIX
5 OIIK-4, TIK-3,
TBEpJOCTU MHHEepanioB TToaroTroBka K pabor.
sa n MK-18, MK-
[MTe poBepKa 3ajau. 20, TIK-22
J1abopaTOpHBIX
pabor.
CamocTosiTesibHOE
n3yJeHve yuebHOM TICK-6.1,
4.5 Mertopbl onpefeneHus U HAYYHO 3awumra [ICK-6.4
MarHUTHBIX _u 5 JIMTEpaTypsbl. J1abopaToOpHBIX OIK-4, TIK-3,
3M1eKTPUYECKUX CBOWCTB TToaroTroBka K pabor. TK-18. TIK-
MHHepasoB 3aiure ITpoBepka 3azau. 20, TIK-22
71ab0opaTopHBIX
pabor,
CamocTrosiTesibHOE
n3yyeHve yueOHOMH TICK-6.1,
4.6 Metoabl onpefeneHus U HAYYHO 3awura [ICK-6.4
(hU3UKO-XUMHUECKHX JIMTEpaTypsbl. J1abopaToOpHBIX e
N 5 OIIK-4, TIK-3,
CBOMCTB TIOBEPXHOCTU TToaroTroBka K pabor.
epao 3amuTe IIpoBepka 3azja TK-18, TIK-
MHHepasoB LUT poBepKa 3ajau. 20, TIK-22
71ab0paTopHBIX
paboT.
Wroro no pasgeny 29,4
Wrtoro 3a cemectp 95,4 3auéT
I1CK-6.1,IICK
-6.4,0I1K-
Wtoro no AuUCLUTIIMHE 95,4 3ayeT 4 T1K-3,TTK-
18,ITK-20,ITK-

22




5 O0pa3oBare/ibHbIE TEXHO/IOTHH

B mpoljecce mperojjaBaHusi JUCHUTUIHHBI «DU31UUeCcKHe MEeTO/bI U3yUeHHUs T0/Ie3HBIX
HICKOTIaeMbIX» TPUMEHSIIOTCS TPaJAULIMOHHAS U MO/ly/IbHO-KOMITeTeHTHOCTHAsI TeXHOJIOTHH.

O6pa3oBaresibHble TEXHOJOTWH: MeTOJ, TPOOJeMHOTO W3/I0)KeHHs MaTrephaga B
JIeKLIMOHHOM Kypce, CBOOO/HbIe JUCKYCCHU TI0 OCBOEHHOMY MaTepHaiy.

Jlekijuu MpPOXOASAT KakK TpaAULIMOHHOW (opme, Tak U B (opme eKiuii-KOHPepeHL it
KaK Hay4YHO-TIPaKTHUecKoe 3aHsTHe C 3apaHee I10CTaB/IeHHOW NMpo6/ieMaTUKOA.

[TpakTHKyeTcsi akTMBHOE HCTIO/Ib30BaHKe TIPero/jaBaTeIssMi MHHOBALMOHHBIX METO/IOB
oOyueHusi,  MpeJyCMaTpUBAIOIIMX  aKTyaJW3al[Miil0  TBOPUYECKOTO  TOTeHLuasa U
CaMOCTOSITEJIbHOCTH CTY/IeHTOB: OpraHu3alsi JUCKYCCHM 0 aKTyaabHbIM BOIIPOCAM TEOPUU U
MPAaKTHKH, UCTIOb30BaHHe WH(POPMALIMOHHO - CTIIPaBOYHBIX CUCTeM U IHTepHeT — peCcypcCoB.

JIeKLMOHHBIM MaTepuan 3akKpervisieTcss B Xoge JabopaTopHbIX paboT, Ha KOTOPBIX
BBITIOJIHSIFOTCS TPYIINOBBIE 3aJjaHusl 110 TIPOM/IeHHOM TeMe.

[Tepesaua HEOOXOAWMBIX TeOPETHUECKMX 3HAaHWKW U (OPMHUPOBAHHE OCHOBHBIX
Tipe/iCTaB/IeHUH 110 KypCy MPOUCXOAUT C UCTIOb30BaHKHEM MYJIbTUMeAUMHOTr0 000py/0BaHus.

CamocrosTesibHasg paboTa CTY/IeHTOB CTUMYJIMPYeT CTYAEHTOB K CaMOCTOSITeTbHOMN
ripopaboTKe TeM B Tpoliecce MoAroTOBKU K KOHTPOJIbHBIM paboTaM M UTOTOBOM aTTeCTallvu.

CamocrosTesnibHasg paboTa CTy/eHTOB CTUMYJMPYET CTYAE€HTOB K CaMOCTOSITeTbHOMN
npopaboTKe TeM UM H3y4YeHUIO [OTOJHWTENbHOTO MaTepyasna B TIpoljecce MOATOTOBKM K
TECTUPOBaHUIO, K  TIPOMEXYTOUHOW  aTTecTalyu.Pe3ynbTaTel  ycBOeHMsT — MaTepuasa
NpoBepsitoTCs B (hopMe 3aueTa B 7 ceMecTpe.

B KauecTBe OLIEHOYHBIX CPEACTB Ha TIPOTSDKEHHHM CEeMeCTpa HCIOIb3YHOTCS
TeCTHPOBaHWe, YCTHble OIpPOChl CTYJEHTOB, TpOBepKa pelleHWs [JOMAallHUX 3ajiau, 3allura
nabopatopHeix pabot.[lssi OTMepaTHBHOTO KOHTPOJS YCBOEHUSI CTy/eHTaMH JIEKIJMOHHOTO
MaTepHasia TIPOBOJUTCS [JeCITUMUHYTHBIA KOHTPOJIbHBIN OTPOC Ha JIEKLUSIX.

6 YueOHO-MeTOAMYEeCKOe o0ecrieueHrne CaMOCTOSITe/TbHOH PadoThI 00yJarouxcst
IIpencraBneHo B npuioxeHuu 1.

7 OneHOYHBIe Cpe/CTBa /ISl NPOBeieHHs MPOMEeXyTOYHOU aTTecTaliu
IIpesncraBiieHbl B IIPUIOKEHUU 2.

8 YueOHo-mMeToguuecKoe U WH(}poOpManMoOHHOEe ofecreueHHe JUCLHUILTHHBI

a) OcHoBHas /MTEparTypa:

1. Ko3un, B.3. WccnemoBanwe pya Ha oboratumocTh [Tekcr]: yueb.mocobue
/B.3.Ko3uH. — Ekarepun6ypr: YI'TY, 2009. — 380c. - ISBN 978-5-8019-0176-3.

2. 3wibbepuvuar, M.I'. KomruiekcHOe HCTOMb30BaHHE MHUHEpPATbHBIX PeCcypcoB
yueOHUK : B 2 kuurax / M.I'. 3unsbepumvuat, B.A. NcaeB. — Mocksa : MUCHUC, [6. 1.]. —
Knaura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1. — Pexxum gocTyna:

https://e.lanbook.com/book/93632

3. ABpoxuH, B.M. OcHOBBI obOoraiieHusi TOJIe3HbIX HCKOMAeMbIX : yueOHUK : B 2
tomax / B.M. ABmoxuH. — 4-e u3f., crep. — Mocksa : ['opHast kuura, [6. r.]. — Tom 2 :
TexHonoruu oboraiieHus 1Moie3HbIx UcKomaeMmbix — 2017. — 312 ¢. — ISBN 978-5-98672-
465-2. —PexxuM poctymna:

https://e.lanbook.com/book/111337

4. flnuenko, I'.A. ®u3nka ropHsix nopoz. III0THOCTHBIE CBOMCTBA TOPHBIX NMOPOA U
dakTopbl, UX onpefesnstoie : yuebHoe rocobue / I''A. fIHueHko. — MockBa : MUCUC,
2019. — 142 c. — ISBN 978-5-906953-86-5. — Pexxum pmoctyna: https://e.lanbook.com/book/
129076



https://e.lanbook.com/book/129076
https://e.lanbook.com/book/129076
https://e.lanbook.com/book/93632%203
https://e.lanbook.com/book/93632%203

0) lono/THUTe/TbHASA JIMTEpPaTypa:

1. Ocrarnenko, I1.E. OueHka KauecTBa MUHepasbHOrO ChIpbsi [TekcT]: yue6.mocobue /
I1.LE. Ocranenko, C.I1. Ocranedko. — M., 2002.

2. Kosun, B.3. WccnemoBanue pysa Ha oboratumocTb[Tekct]: yueb.mocobue /
B.3.Ko3un — EkarepunOypr: YI'TA, 2001. — 143 c.

3. borganos, W.I1. O6oratumocTs Kene3Hbix pyA. CrpaBouHoe mocobue — M.: Heppa,
1989.

4. Memuuk-T'atiko3sH, B.M., A6pamoB A.A. u Jap. Meroabl HCCIe[OBaHUS
¢dnoTaronHoro rpotecca. — M.: Hezapa, 1990.

5. TexHonornyeckass OLleHKa MHHepaabHOIO ChIpbsi. MeToAbl  HCC/Ie[0OBaHUS.
Cnpasounuk /ITog pen. ILE. Ocranenko - M.: Hegpa, 1996.

6. TexHonorvueckass oOLeHKa MHUHepaabHOro coipbsd. CnpaBounuk / Ilom pen. ILE.
Ocranenko - M.: Hegpa, 1996

7. CripaBouHMK 110 oboraitjenuto pyz /Ilog pex. borganora O.C. —2-e u3f., riepepad. u
por.- M.: Hezpa, 1983.

B) MeToguueckue yKa3aHHsA:

1. ®dusuyeckve MeTOAbl H3yueHWs MuHepasoB: JlabopaTOPHBIM TMPAKTUKYM Jist
cTygeHToB crietanbHocTH 130405 «OO6oraiijeHue TI0/Ie3HBIX WCKOTAeMbIX» [JIHEBHOW U
3a0uHOi (opmbl 00yueHus. — Marautoropck: 'OY BITO «MI'TY um. I'.1. HocoBa», 2009 -
41 c.

Pexxum poctyna: https:/newlms.magtu.ru/course/view.php?id=84856

r) IlporpammHoe obecieuenne u UHTepHeT-pecypchbl:

ITporpamMmMHoOe oGecrieueHue

HaumeHoBaHue o
o Ne moroeopa CpoK [1efiCTBUS JTULIEH3UH

MS Windows 7
Professional(gns |/-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007\ 135 o1 17.09.2007 6eccpouHo
Professional
77Zip CcB00OOIHO 6eccpoyHo

ITpodeccuoHabHbIe 0a3bl AAHHBIX U HHGOPMAaIMOHHBIE CTIPABOYHBIE CHCTEMBI
HassaHue Kypca Ccblika

HaroHnanbHast MH(POPMAaLIMOHHO-
aHa/uTHUecKass cuctema — Poccuiickuii nnaekc|URL: https://elibrary.ru/project risc.asp
HayuHoro nutuposadug (PMHII)
[Mouckosas cucrema Akazemus Google (Google
Scholar)
WNudopmaivonHass cuctemMa - EnauHOoe OKHO
JOCTyTa K MH()OPMal[MOHHBIM pecypcam
?.HI/?_KE)(?;};I:E pecypcel Gubnmorexit MI'TY 1w, http://magtu.ru:8085/marcweb2/Default.asp

9 Marepua/IbLHO-TEXHHUECKoe o0ecrneueHne JUCIHHMIIHHBI (MOY/IA)

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

URL: http://window.edu.ru/

MaTepI/IaJ'II:HO-TEXHI/II—IECKOE obecrieueHue JAUCHUITI/IMHBI BK/IFOYAeT:


http://magtu.ru:8085/marcweb2/Default.asp
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://newlms.magtu.ru/course/view.php?id=84856

JlekuyonHast ayauropuss : My/nbTUMeauiiHble CpeJCTBA XpaHEHWs, Tiepefjaud |
ripe/icTaB/eHus1 yueOHOM HHbOpMaLUn

JlabopaTopumu:

1. JpobunbHO-U3MeTbunTe/IbHOEe 000pY0BaHHe.

2. I3sMepuTesibHble UHCTPYMEHTHI.

3. I[Ipubops! aJis onpefiesieHyst KperocTyu MuHepanbHOTo cbipbst (ITOK, mipecchi).

4. CymubHble mKadbl, MydenbHble eun.

5. XuMuueckast rmocyza.

6. MUKpPOCKOIIbI

KomrmbroTepHsbiit kiacc : I[TepcoHanbHbIe KOMITbIOTepHI ¢ TlakeTom MSOffice, Bbixogom
B VIHTepHeT W C [JOCTYynOM B 3/IEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTe/IbHYIO0 Cpeay
yHUBEpCUTETA

Ayauropuu 11l CaMOCTOSITE/TbHOM pabOoThI: KOMIIbIOTEPHBIE K/IaCChl; UATAIbHBIE 3a/Ibl
6ubnoreku: IlepcoHanbHbIe KoMIbloTephl ¢ makeToM MSOffice, Bbixogom B VHTepHeT U c
JOCTYTIOM B 3JIEKTPOHHYIO WH(OPMAIMIOHHO-00pa30BaTe/bHYI0 CpeJly YHUBEPCUTeTa

[TomelnieHue [yii  XpaHeHUs U TPOPUIAKTUUECKOTO0 0OOC/IyKUBaHUS —yueOHOro
obopynoBanusi: Cre/miakel [jiss  XpaHeHUsT yueOHO-HArJISiAHBIX TOCOOMM U yueOHO-
MeTOANYECKOW JOKYMeHTaL[|H.



IIpunoxenue 1
6. YueOHO-MeToAUecKHe o0ecrieueHHe CaMOCTOATeTbHON PadoThI CTY/IeHTOB

OL[EHO‘—IHLIE CpeAcCTBa OJid TEKYLEro KOHTPOJIA YCIIeBaeMOCTH, HPOME)KYTOHHOﬁ dTTeCTaluu 110
HUTOraM OCBO€HMsA OJWCIUIIIINHBI.

IIpumepHbIN NepeyeHb 3afa4

3azaua 1 M3yueHue BellleCTBEHHOI'0 COCTaBa MUHEPA/ILHOIO ChIPbs
Llesibto paboTHI SIB/ISIETCSI O3HAKOMJ/IEHUE CTYZEHTOB C XMMUUECKUM COCTaBOM IMPHUPO/HBIX
MUHepasioB U MeTOAMKOM MepecueTa XMMAYEeCKOro U (pa30BOro cocraBa Ha MUHepasbHBIM.

3agaua 2 O6paboTKa pe3ybTaTOB rPaHyY/JIOMETPUUECKOTO aHaIn3a
PaccuuTaTh rpaHy/IOMeTPUUECKHI COCTaB PY/bl U paciipe/ie/ieHre [eHHOr0 KOMITOHEHTA T10
K/laccam KpYITHOCTH.

3agaua 3 O6paboTKa pe3y/bTaTOB rPaBUTALIMOHHOTO aHAIM3a
PaccuuTaTh pe3y/bTaThl IPABUTAL[IOHHOTO aHa/IM3a MUHEPAIbHOTO ChIPhS C PacIpezie/ieHUeM
1[eHHOT'0 KOMITOHEHTa I10 K/lacCaM KPYITHOCTH

3agaua 4 O6paboTKa pe3y/bTaTOB MarHUTHOTO aHA/TK3a
PaccuuTaTh pe3y/bTaTbl MArHUTHOTO aHA/TM3a MHUHEPATLHOTO ChIPbsI C pacrpeie/ieHHeM
1[eHHOT'0 KOMITOHEeHTa I10 K/lacCaM KPYITHOCTH.

IIpuMepHBIN NepeyeHb BONPOCOB /1A CAMOCTOATE/ILHOI0 U3yYeHus U
MOATr0TOBKHM K 3a4eTy

1. Mero/ib1 OTIpe/iesieH st 3/IeMeHTapHOT0 cocTaBa MpoObl. MeTo b1, pa3pyllaroliye
npo0y (XMMUYeCKHH, CIIeKTPa/TbHbBIN). Hepa3pyimaroiue MeTo bl 37IEMEHTHOTO
aHanu3a (peHTreHO(IF0OPeCLIeHTHbIN, aKTUBAI[MOHHBIN).

[TpuHLMNUanbHasE cxeMa UCC/e/J0BaHKs BellleCTBEHHOT0 COCTaBa Py/bl.

UyBCTBUTENBHOCTD, MOTPEIIHOCTh, SKCIIPECCHOCTh aHa/In3a.

4. Knaccudukauys XMMUYeCKUX MeTO/IOB aHa/lv3a Py B 3aBUCUMOCTU OT METO/I0B
vccie0BaHus (FpaBUMeTPUUeCKUN aHamu3, TATPUMETPUUeCKUd aHaus,
dhoToMeTpUUECKHI METO/, aTOMHO-a0COPOITMOHHBIN METO[).

5. Meto/pb! onpe/iesieHHst MUHEPA/IOTHYECKOT0 COCTaBa (MaKpOCKOMUeCKOe U3yueHue,
MUKDPOCKOMHUYeCKOoe UCC/e/JoBaHre, peHTreHorpapruuecKuii KoJMuecTBeHHbIN (a30BbIv
aHanu3, MH(paKpacHasi CrIeKTPOCKOIHS, TepPMUYECKHUI aHa/u3).

6. TeKCTypHO-CTPYKTYpHasi XapaKTepHUCTHKAa MUHEPATLHOTO ChIPbSI.

7. Knaccudukaiysi MUHepaabHbIX BbIJ|e/IeHUH 110 pa3Mepy U Croco0bl U3BIeUeHUs 13

PYA.
8. MeTo/bl oripefiesieHUst CTPYKTYPbl (LA, aHImd).

W



ITputnoxenue2

7. OLleHOYHbIe Cpe/CTBa AJis MPOBe/ieHNs IPOMEe)XYTOUHOH aTTeCcTalul
a) Ilnanupyemble pe3y/ibTaThl 00yUeHHUs ¥ OLIEHOUHbIE CPe/JCTBA /I MPOBe/IeHUs MPOME)KYTOUHOM aTTeCTaluM:

CTpyKTypHBIi
3/IeMEeHT
KOMITeTeHL[U

[TnaHupyemble pe3y/IbTaTbl 00yUYeHuUs

OLIEHO‘JHbIe cpeacTBa

OIIK-4

TFOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX HO3I/I].[HI>1 OLI€eHMBaTb CTPOEHUE, XUMUUECKUN 1 MHHepaJIBHbIﬁ COCTaB 3eMHO KODBI, MOp(i)O]IOFI/IIJECKI/Ie 0C0OEeHHOCTH U
reHeTnyeckue THUIIbI MECTOpO)K,E[EHI/Iﬁ TBE€PbIX IMOJIE3HBIX NCKOITIa€MbIX IMPXU DEIIEHWHN 3a[a4 10 PaliIMOHA/IbBHOMY U KOMITJ/IEKCHOMY OCBO€HHIO reopeCypCcHOro

IIOTeHLMa/ld He[l

D

3HaThb

COBpeMEeHHOe COCTOsIHHE TOPHO-
000raTyTe/IbHOrO TIPOM3BO/ICTBA U TIYTH €ro
Pa3BUTHS Ha OKAMIITYIO TIEPCIIEKTUBY;
(M3MKO-MexaHUYeCKre ¥ TEXHOJIOTMYeCKUe
CBOWCTBA I10J1e3HbIX UCKOTAeMbIX, UX
CTPYKTYPHO-MeXaHW4YeCKre 0COOeHHOCTH

IlepeueHb TeM M 3aJaHHii A/IA IOATOTOBKY K 3a4eTy:
1 [TpuponHbIe TUTIBI PY,.

2. TexHonoruueckye TUIIbI pyA,.

3. TekcTypa pyJpl.

4 CrtpyKTypa pyAbl.

5 XVMUYeCcKni1 (pa30BbIM aHaIN3.

YMmeTtnb

BBIOMpATh MeTO/] U3yUeHUsI CBOHCTB
MUHepasioB

IIpuMepsbI TeCTOBBIX BONIPOCOB
[TonesHoe nuckonaemoe 370..
a) TIpUPO/IHbIe MUHepaJibHbIe 00pa30BaHKs B 3eMHOM KOpe HeOpraHUu4eckoro u
OpPraHUYeCKOT0 MPOUCXOXK/eHUS, XUMUUeCKUM COCTaB U (PU3nUecKre CBONCTBA KOTOPbIX
TO3BOJISTIOT UCIOJTb30BaTh UX B cdepe MaTepUabHOT0 MPOM3BOACTBAa Ha 6J1aro obiijecTBa B
€CTeCTBeHHOM W/IH 1lepepaboTaHHOM BUJE.
0) C/IOKHBIN KOMIIEKC Pa3/IMUHBIX MUHEpasioB, U3 KOTOPBIX XOTs ObI OZJHO SB/ISIETCS
T0JIe3HBIM.

B) JIOKa/IbHOE CKOIUIEHHeE T10/Ie3HOT0 MCKOMaeMOro B 3eMHOM Kope.
I') BCE BBILLIE TTePeUrC/IeHHOe.

Bnagets

rpodeCcCUOHA/ILHON TeXHUUeCKOU
TePMUHOJIOTUeN

IIpumepHbIe 3ajaun:
[TepecurTaTh XMMHUYeCKUW 1 (pa30BbIil COCTaB HA MUHEPasbHBIM.
VcxoaHble faHHbIE
MuHepasbHbIN COCTaB (3/1eMeHTapHBbIN COCTaB):
1. Marsetut Fe;04; (Fe = 72,3 %, Fe’" = 24,1 %, Fe* = 48,2 %, FeO = 31.0 %,
Fe,O3 = 69,0 %);
2. T'emarut Fe,Os; (Fe = 69,9 %);




CTpyKTypHBIMI
3/1eMeHT [Tnanupyemble pe3ynbTaTbl 00yUueHust OueHOUHBIe Ccpe/CTBa
KOMITeTEHLIU

3. Maprur Fe,O;; (Fe = 69,9 %);

4. Tlupur FeS,; (Fe = 46,55 %, S = 53,45 %);

5. Ksgapn SiOy; (Si = 46,6 %).

6. Honomut CaMg[CO:;],; (CaO = 30,4 %, MgO = 21,7 %, CO,=47,9 %).
7. Tlucromesut (FeO = 44,65 %, MgO = 13,5 %, CO, = 42,0 %).

8. Amnarut Cas(PO4);Cl, F, OH; (CaO = 55,5%, P,0s = 42,33 %).

9. Kuanut Al[Si04]0; (ALOs = 62,9 %, SiO, = 37,1 %).

10. OnuBuH (Mg,Fe),SiO.; (MgO - go 57,3 %, FeO - no 70,5 %, SiO, = 42,7 %).

XUMHUECKHI COCTaB TEXHOJOTHMUECKUX P00 yKesie30Co/ieprKalliux py/y

MaccoBasi 0151 KOMIIOHeHTa, %
KomroneHT BapuanT

1 2 3 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,Os 41,11 29,10 53,00 36,50 35,14
SiO, o6 34,99 24,35 18,19 32,66 34,47
SiO; cBob. 32,75 16,42 13,69 25,75 31,04
CaO 0,13 2,54 0,40 1,16 1,86
MgO 1,40 5,90 2,25 4,80 2,90
Al,O3 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

IK-3
BJIajleHieM OCHOBHBIMM IMPUHIUIIAMU TeXHOIOTMM 3KCIUTyaTal[iOHHON pa3BeiKH, J0ObIUM, TiepepaboTKH TBeP/bIX T0/Ie3HBIX HCKOTIaeMbIX, CTPOUTE/ILCTBA U
9KCTTyaTal|y M0/[3eMHBIX 00EKTOB

3HaThb OCHOBHbIE MeTO/Ibl U3yUeHUsI cocTaBa pyAbl, | IlepeueHb Tem U 3ajaHuil /151 MOATOTOBKM K 3a4eTy:
TeKCTYPHO-CTPYKTYPHBIX XapaKTePUCTHK, 1. KpymnHOCTb KakK pa3fie/IuTe/IbHbIN NPU3HAaK.




CTpyKTypHBIMI

3/IeMEeHT [Tnanupyemble pe3ynbTaTbl 00yUueHust OreHOuHBIE Cpe/CTBa
KOMITeTEHLIU
CBOMCTB MUHEPAJ/IbHBIX YaCTHL] 2. Y[penbHas MOBEPXHOCTb.
3. P0TUPYEeMOCTE.
4. PackpblBaeMOCTb pY/bl.
Ywmets BBIOMpATh TEXHOJIOTMUECKHe TIPOLIeCCHI B IIpumepsI TeCTOBBIX BONIPOCOB
3aBUCUMOCTH OT Bell|eCTBeHHOI'0 COCTaBa U Kakas 13 nepeuncieHHbIX TEKCTYP OTHOCUTCS K TEPBUYHOM?
IpaHyJIOMeTPUYeCKON XapaKTepUCTUKU a) CJIOUCTas,
T10/Ie3HOr0 MCKOIaeMoro, (pusnueckue 0) MuHJa/MeKaMeHHasl,
CBOMCTBa MHUHEpPAJIOB B) TAaKCUTOBas,
r) TpyOuUaTasi.
Bnapets HaBBIKaMU BbIOOPA ONMTUMaIbHBIX peXXuMoB | [IpumepHbIe 3ajaum:

Be/leHHs1 TEXHOJIOTMYecKoro Inporiecca B
3aBUCUMOCTH OT Bell|eCTBeHHOI'0 COCTaBa U
IpaHy/I0MeTPUUeCKOUN XapaKTepUCTUKU
T10/1e3HOr0 MCKOIaeMoro

PaccuurtaTh rpaHy/IOMeTpUUeCKU COCTaB PY/ibl U pacrpeziesieHre [IeHHOr0 KOMIIOHeHTa 110
K/laccam KpyrnHocty. Haiitu y, B, € B kimacce -3 +0,5 mm.
VcxopHble AaHHBIE 110 BApUaHTaM

1 2 3 4 5
2 =5 =8| =|8| |88
& o | o1l £l | £l | £ o] £| o
=c 2| g| 58| 58|58 %|¢
S |lAals|AalsS|alsS|lals| 4als
11, |44, |41, |1, |12, |4, |12, |5, |12, |14,
304221 o 11 o Is o |2 0o |a
ooeig| 18|48 |73 |1 [ 25, 4 (30, |4 |18 |17,
o |3 |5 |50 |1]0 |8 ]o |5
eeio| 38 | 5L |38 [ L [47. (347, [3, |46, |15,
5 |8 |5 |6 |0 |8 ]o |2 ]o |3
23, |55, |20, |2, |19, |5, |19, | 4, |32, |21,
L0050 T o T 1 o 3]s |2 o |1
45, |56, | 18, | 1, | 33, 33, | 5, | 45, | 20,
0540.1 1 0 e 1o 17 1o 1% o |2 o |s
- 53, |62, |24, | 1, |36, |6, |38, |6 |32 |28




CTpyKTypHBIMI

3/1eEMEeHT [Tnanupyemblie pe3y/IbTaTbl 00yUYeHuUst Or1jeHOYHBIE Cpe/ICTBA

KOMIIETeHITUH
2’“0’00008060 0o |3
- 30, |65, |50, [2, |28, |7, |30, |4, |45, |35,
0,040+0 | O 0 0 4 |0 2 |5 3 10 0
HTtoro:

I1K-18

BJIa/IeHMeM HaBbIKAMH OpPTraHW3allMy HayYHO-MCC/Ie/0BATeIbCKUX paboT

3HaTh OCHOBHbIe TIPUHLUTIBI TIPOBe/[eHHs HayYHO- [TepeueHb TeM U 3a/laHUM [I7IsI TIOJTOTOBKHU K 3a4eTy:

HCCIIeIoBaTeTbCKUX paboT 1. TIpobupHbIii aHa/mu3. MeTojuKa NpOBe/IeHKst TPOOUPHOT0 aHa/M3a.

2. XUMWYeCKUN TUTPUMEeTPUUeCKHI aHau3.

3. PenTreHoBcKui (h1HOOPECLIEHTHBIN aHa/Iu3.

4. MUKPOCKOTIMYeCKU MUHepasorTnyeCcKUid aHa/Tu3 C aBTOMAaTUUYeCKUM aHaTU30M
M300pa)KeHUH.

YmeTb Bri0upaTh HEOOXOAMMBIE METOANKHU IIpumMepsI TECTOBBIX BONPOCOB

WCC/IeIOBAHUS U BBITIOJIHATL UX NpakTHdecky | Kakve 13 HKerepeuncieHHbIX MEeTO/I0B OTHOCATCS K Hepa3pyLUaloliM MeToaM
3/IeMEHTHOT'0 aHa/lu3a COCTaBa MpoobI?

A) XUMHYeCcKuH,

b) criekTpanbHbIM,

B) peHTreHodoopecijeHTHbIN;

') aKTUBaL[MOHHBIMH,

1) HY O/IVH U3 TIePeUnC/IeHHBIX.

Bnagets HaBbIKamMu cbopa, 00pabOTKH, aHanMM3 1 IIpumepHbIe 3agaun:
CUCTeMaTH3alyy HayuUHO-TeXHUUeCKON PaccuuTaTh pe3ynbTraTbl MArHUTHOT'O aHa/Ii3a MUHEPA/IbHOIO ChIPbS C pacripe/ie/leHuemM
vH(bOpMaLMK TI0 3a/JaHHON Teme 1[eHHOT'0 KOMITOHEeHTa 10 KjlaccaM KpPYIHOCTU. Paccunrtats v, oy, € A7 Gpakiuu 115 + 70 KA/

M B Kjacce -3+0 MM.
Vicxo/iHble faHHbIe 110 BapUaHTaM




CTpyKTypHBIMI
3/IeMEeHT [Tnanupyemble pe3ynbTaTbl 00yUueHust OreHOuHBIE Cpe/CTBa
KOMITeTEHLIU
51
o |
G <
e § g | Yo [ Yoo | Qo | Vi | Vex | Qo | Vi | Ve | Qo
= EEZ|% (% |[% |[% |[% |% |% |[% |%
s 2| 8 &«
A S| DT
Bapwuanr 1 BapuanT 2 Bapuanrt 3
>115 20 13 15 |15 13 |17
115+70 35 25 40 |33 17 140
-3+1 | <70 37 |45 63 |25 |45 |61 |20 |70 |62
Utoro 100 100 100
>115 25 15 20 |12 18 |15
115+70 30 36 30 [32 22 138
-1+0 | <70 63 | 45 64 |75 [50 |65 |80 |60 |64
Hroro 100 100 100
-3+0 100 100 100
ITK-20

yMeHHeM pa3pabaTbiBaTb HEOOXOAUMYH0 TEXHUUECKYIO U HOPMaTUBHYIO JJOKYMEHTAIIWIO B COCTaBe TBOPUECKUX KOJIJIEKTUBOB M CAMOCTOSITE/TbHO,
KOHTPOJTUPOBATh COOTBETCTBHE IMPOEKTOB TPeOOBAHMSIM CTaHAAPTOB, TEXHUUECKUM YCJIOBUSIM U IOKyMEHTaM TPOMbIIIIEHHOH 6e30macHOCTH, pa3pabaThiBaTh,
COTJIaCOBBIBaTh M YTBEPKJaTh B yCTAaHOBJIEHHOM TOPSiIKe TeXHUUeCKUe, MeToJuuecKre U WHbIe JOKYMEHTHI, perjaMeHTUPYIOLLIYe MOPsiZioK, KaueCTBO U
6e30MacCHOCTb BBITTOJIHEHHSI TOPHBIX, TOPHO-CTPOUTE/ILHBIX W B3PBIBHBIX PabOT

3Hatb TpebOBaHUsI OXpaHbI TPy/la U TIpaBuU/Ia [TepeueHb TeM U 3ajaHUM [/151 IOATOTOBKM K 3a4eTy:
6e3o0macHOCTY TIpH BeZleHUH 1. IInotHOCTHL MUHepanoB. MeTob! orpe/ie/IeHUs IIOTHOCTH.
TeXHOJIOTMUeCKUX IPOL|eCCOB, TeXHUUeCKUe 2. OmpegeneHue TBepOCTH MUHepasoB (Metos bpuHens, metos PokBesia, MeTos,
XapaKTePUCTUKUA 000pyA0BaHuUs (OCHOBHOTO Bukkepca).

Y BCIIOMOTaTe/IbHOT0);
opraHu3aiuo obecrieueHus: 6€30MacHOT0
TeXHOJIOTUYeCKOT0 TpoLiecca 00orarieH st

YMeTb T10/1b30BaThCsl 0€3011aCHBIMU rprueMamMu HpﬂMepbl TE€CTOBBIX BOIIPOCOB




CTpyKTypHBIMI

S/IeMEeHT [TnaHupyeMble pesy/IbTaThl 00yUeHust OlLleHOUHBIe CPefICTBa
KOMITeTeHIUH

TIPOM3BO/CTBA PaloT; E/IMHMIIa U3MepeHus TIOTHOCTH.

obecrieurBaTh yCI0BUs TPY/a, a) Kr/m’,

Tpe/j0TBPALIAOIIe TPABMATHU3M, 6) %,

npodeccuoHanbHbIe 3a60/1€BaHks B) MY/KT,

r) o/m.

Briagets HaBbIKaM¥ pa3paboTKX MepONPUATHIA [1st IIpumepHbIe 3a5aun:

yJlydllleHUs] YCJI0BUW TPyZa

PaccumTath pe3y/abTaThl I'PABUTALJMOHHOI'O aHA/IM3d MUHEPA/IBHOI'O CBIPBA C pacripege/jieHueM
LIEHHOI'O KOMIIOHEHTA I10 K/1daCCaM KPYIIHOCTH.

§a3Me ioTHOC BapmuanT 1 BapuanT 2 BapuaHT 30(
¢
knacc | = Vo | VL0 y Y gy, Ly | Y0
dhpakiuy, , ) ) , ’
a, % % % | %
Kr/m3 % | % % % |,
MM %
2, 3,
<2700 19 5 37 | 51 10 1
2700- 24,
10+ | 2900 43 |27 |13 28 | 15 4 27 129 |17
6 2900- 39,
3100 41 | 31 18 6 48 | 33
»3100 13 | 48 30 i7’ 13 | 52
<2700 23 4, 28 | 3,9 18 4
5 7
2700- 37 (19 (19|58 |19 |19 |51 |31 |20
643 2900
2900- 28,
3100 27 140 20 4 14 | 32
59,
»3100 31 |52 33 . 37 |57




CTpyKTypHBIMI

3/1eMeHT [Tnanupyemble pe3ynbTaTbl 00yUueHust OueHOUHBIe Ccpe/CTBa
KOMIeTeHIU
-3+0 |- 20 | - 36|14 | - 21 |22 |- 27
itoro | - 10 | |10 | i 10 |
0 0 0
IK-22

TOTOBHOCTBIO Pab0TaTh C MTPOrPAMMHBIMU TIPO/IYKTaMU OOITIero U CIiel[iaJbHOTO Ha3HAUeHHUS ISk MO/Ie/TMPOBAaHUS MECTOPOXK/I€HUM TBEP/IBIX ITOJIe3HBIX
HCKOTIaeMbIX, TeXHOJIOTUM 3KCIUTyaTal[MOHHOW pa3Be/IKU, A0ObIUM U repepaboTKU TBeP/bIX MOJIe3HBIX UCKOTIaeMbIX, TIPH CTPOUTE/ILCTBE U IKCTITyaTaljuu
T0/[3eMHBIX 00BEKTOB, OlIEHKE S5KOHOMUUYECKOH 3(p(PeKTUBHOCTH TOPHBIX ¥ TOPHO-CTPOUTE/TBHBIX PabO0T, MPOU3BO/CTBEHHBIX, TEXHO/IOTHUECKUX,
OpPraHM3alMOHHBIX U (PMHAHCOBBIX PUCKOB B PHIHOYHBIX YCIOBHUSIX

3HaTb TIPUKJ/IaZIHOe TIPOTPaMMHOe obecrieueHre 1 [TepeueHb TeM U 3a/laHUM [i/1 TIOJTOTOBKYU K 3a4eTy:
rHGbOpPMaLMOHHbBIE PeCypChl B 00/1aCTH 1. PentreHorpacduueckuii KommuecTBeHHbIN (Pa30BbIM aHa/IU3.
o0OorarteHus 1oJie3HbIX HCKOTIaeMbIX 2. PeHTreHOCTPYKTYDHbI! aHa/Iu3.
3. JIroMHHeCLIeHTHBIN aHaJIn3.
YMeTb WCTI0/Tb30BaTh MPHUK/IaHOe TPOrpaMMHOe IIpumMephI TeCTOBBIX BONPOCOB
obecrieueHre U UH(MOPMAaIMOHHBIE pecypchl B | Kakoro Bu/ja Biaru He CyIeCTBYeT?
obsiact oboraitieHust Moie3HbIX UCKOTIaeMbIX | a) KOHCTHUTYL[MOHHas,
0) rurpockonmueckas,
B) KamnwuIsipHas BoJa,
r') BCe Mepeunrc/ieHHble BU/IbI CYIIeCTBYIOT.
Bnanets HaBbIKaMU aHa/iM3a TeXHUKO-3KOHOMUYeckux | [IpumepHbIe 3afaum:
rokasatesieil paboTbl pabpuku 1 pa3paboTku | OnpezeTs MacCOBYIO ZO0 Biard W € TOYHOCTBIO /10 BTOPOTO JeCSTUUHOTO 3HaKa, eciu
MEpPOMPUSTUN [ YIyUlleHUs] STUX Macchl MPOTHBHSI C HABECKOM COOTBETCTBEHHO /10 U IOC/Ie BBICYIIIMBAHUS COCTABASIOT X U Y
ToKasaresei. KT, a Macca caMoro NnpoTUBHS Z, KT
Ocy111ecTBUTh MUHEPAOruyeCcKUii aHa/in3 MOPOLIKOBLIX MaTepUaoB ONTHUKO-
MHHEePaJorn4ecKuM MeTOZIOM C UCM0/Ib30BaHUeM aHanu3atopa Munepan C7.
[1CK-6.1.

CITOCOOHOCTERIO a

Ha/IM3UPOBATh TOPHO-Te0/IOTMUYeCKy0 MH(GOPMAI[MIO 0 CBOMCTBAX U XapaKTePUCTUKAX MUHEPAJbHOTO ChIPbsi M BMEIIAIIIUX TTOPO/T

3HaThL

OCHOBHbBIE HayUHO-TEXHHUUECKHE TTPOOIIeMBI
oboraiieHust ¥ KOMIJIEKCHOTO

[TepeueHb TeM U 3aJjaHUi [1/151 IOATOTOBKM K 3a4eTy:
1. OtHOcHuTesibHas TBepAOCTb, MUHepasioB. I11kana Mooca.




CTpyKTypHBIMI

3/1eMeHT [Tnanupyemble pe3ynbTaTbl 00yUueHust OueHOUHBIe Ccpe/CTBa
KOMIeTeHIU
VICTI0/Tb30BaHUsI T0J1e3HBIX UCKOTaeMbIX 2. OrpefenieHUe U3MeIbYaeMOCTH PYA.
3. Ao6pasuBHOCTH pya. OnpeseneHye abpasuBHOCTH PY/I.
YMeTb aHa/IM3UPOBATh TOPHO-T€0/I0TUYeCKYI0 IIpuMepbI TeCTOBBIX BONPOCOB
vH(bOpMaLMIO O CBOMCTBAX U Ynpyrue cBoiicTBa 3T0. ..
XapaKTepUCTUKaX MUHEPATbHOTO ChIPbsl U a) CBOWCTBa, OMpe/e/siollye BeJIMUMHbI Pa3pyLIatolidX Harpy30K B MOpPoJax,
BMeILlaloLUX [I0POZ, 0) CBOIiCTBa, MPOSIB/ISIOLIMECS MPU Harpy3Kax, MPeBbILIAILUX Mpe/iesl YIIPYTOCTH MOPOZABbI,
TI0C/Ie CHSITUSI, KOTOPBIX TIOPO/ia y>Ke He MOJIHOCThI0 BOCCTaHABIMBaeT UCXOJHYI0 (hopMy U
pasmepsl,
B) CII0COOHOCTB TIOPO/IbI BOCCTAHABJ/IMBATh TIepBOHAYA/IbHYIO (POPMY 1 00BeM ToCTe
NpeKpalieHus JeMCTBUS BHEIHUX yCUINN,
I') CBOMCTBA, MO3BOJISIFOILIME OLleHUBATh M3MeHeHus1 AedopMaliuii, HarpsbKeHUH BO BpeMeH!
TIpY JIJIUTe/IbHbIX BO3/IeCTBUSIX HAarpy3oK.
Bnazetsb OCHOBHBIMU MeTOJMKaMH, M03BOJISIOLUMU IIpumepHBbIe 3aJaun:
T0/Ty4yaTh CBe/IeHUsI O CBOMCTBAX U Omnpee/uThb CTereHb ChITyYeCTH MUHEPAbHOTO ChIPhSI, €C/IM Macca MpoObl cocTaBsieT m = 6
XapaKTepUCTUKaX MUHEPa/IbHOTO ChIPbS KT, & IPO/I0JDKUTETIbHOCTD BBICHINAHUA t — 24 C.
[1CK-6.4.

CrIocoOHOCTHIO pa3pabaThiBaTh U PeaTn30BbIBaTh MTPOEKThI IPOU3BO/CTBA TIPU TlepepaboTke MUHePaTbHOTO M TeXHOT@HHOTO ChIPbsSi HA OCHOBE COBPEMeHHOU
METO/[0JIOTUH TIPOEKTUPOBAHMSI, PACCUMTHIBATH MPOM3BOJUTEILHOCTD 1 OTIPe/IeNATh IMapaMeTpbl 000py/joBaHus oboratuTenbHbIX Gadbpuk, hopmupoBaTh
reHepasIbHbIM IJIaH ¥ KOMITOHOBOUHbIE pelleHusi 000raTuTe/bHbIX habpuk

3HaTh

MeTOZbI U3MepeHUst Hr3nYeCcKUX
XapaKTePUCTUK: KPerocTy 1 abpa3uBHOCTH,
CBITTyYeCTH U HaChITHOW TUVIOTHOCTH U T.J.,
B3aUMOCBSI3b MeXY (PU3UKO-
MeXaHUUeCKUMH, TeXHOJIOTMUeCKUMHU
CBOMCTBaMH T0JIe3HBIX UCKOTIaeéMbIX, UX
CTPYKTYPHO-MeXaHW4eCKUMHU 0COOHHOCTSIMU
Y IPUMeHsIeMBbIMH MeTO/IaMH UX 00O0TareH st

[TepeueHb TeM U 3a/jaHUM [i/151 IOATOTOBKM K 3a4eTy:

1. Kpenocts nopog. OnpezeeHye KperocTH MOPOoJ.

2. YkKaxure npeJie/ibHble UHTePBa/bl U3MeHeHUs] KO3 ULeHTa KpPeroCcTy MOpPO/.

3. B uem 3akstouaeTcsi CyIIHOCTb MeTO/a ornpe/ienieHust Ko duijeHTa Kpernoctu?

4. B Kakux cinyvasix J0IyCKaeTCss BOSMOXXHOCTb [IePBUYHOIO OIpe/eieHUst
TIPOYHOCTHBIX CBOMCTB MOPO/, rpyOBIMU MeTo/ilaMH (MeTO/, YIJIOTHEHUsI, METO
[TpoTogbsikoHOBa)?

5. B uewm 3akmouaeTcst pu3nUeCcKUil CMbICT KO3 dULeHTa KPeroCTH 110
[TpoToabsiKOHOBY?

6. Kak nepeBectu Ko3¢ULMEHT KPerocTy B Mpe/ies MPOYHOCTU MOPOJ, MPU CKaTUN?




CTpyKTypHBIMI
3/1eMeHT
KOMITeTEHLIU

[Tnanupyemble pe3ynbTaTbl 00yUueHust

OueHOYHBIE Cpe/iCTBa

7. B kakux cdepax [esiTe/lbHOCTH UCTIO/b3YIOTCS TIPOYHOCTHBIE XapaKTePUCTUKH
TOPHBIX TTIOPOA?

8. [Ilo kKakoMy MpH3HaKy Bblje/ieHbl KaTerOpUU KPeroCcTyh FOPHBIX MOPOJ, B IIKasie
M.M. IIpoToabsikoHOBa?

9. Ompegenenuie ApoOUMOCTH pPy/I.

10. Onipeiennenre uHAeKca boHa mpy Apob6/1eHUr

YMmeTtnb

yMeTb BbIOMpaTh MeTo/| oboraliieHus B
3aBUCUMOCTH OT HU3NUeCKUX U (U3UKO-
XUMUYEeCKUX CBOMCTB I10JIe3HBIX UCKOTIaeMbIX

IIpuMepbI TeCTOBBIX BONPOCOB

ITo kakoi1 popmyie ornpeensieTcss KO3GGULIMEHT KPernocTu?
A) f=A/V,,

B) f=Vu/A,

B) f=5Hmn,

Iy A/5Hmn,

/1) Hu oziHa 13 (hOpMYyJ1 He BepHa.

Bnagets

OCHOBHBIMU MeTO/IMKaMU ONpe/e/IeHus
CBOWCTB F'OPHBIX [10PO/], CTPOMTE/IbHBIX
MaTepuasoB U MOPO/HbIX MaCCUBOB B
71ab0paTOPHBIX U HATYPHBIX YCIOBUSX U
HaBbIKaMU 00pabOTKHY TIO/TyUeHHBIX
5KCTIepUMEHTa/IbHBIX JJaHHbIX

IIpumepHbIe 3ajaun:

Omnpegenutb apobumocts (p, %) dpakuun me6Hs KpynHocThio 30 MM, ec/ii Macca ocTaTka
Ha KOHTPOJILHOM CUTe TI0C/Ie TIPOCeUBaHUsl pa3apo0/ieHHON B LIWJIMH/APe TIPOOLI 11e0Hs
cocraBuia X T, a Macca aHaIMTHUEeCKO# MpoobI 111e6Hs Y T.

Onpepenutsb ApobumocTs ([Ip, %) dbpakuyu 1mebHs KpYIHOCTBIO 15 MM, ec/ii Macca ocTaTka
Ha KOHTPOJILHOM CHTe TI0C/Ie TIPOCerBaHMs Pa3po0/eHHOM B LIUMH/Pe TIPOOEI 11e0Hs
coctaBuia X T, a Macca aHaJIMTHUECKOH MPoObI 111e6HsT Y T.




0) Ilopsifok mpOBefleHHs] TPOMEXYTOYHOW aTTeCTAlUH, IO0Ka3aTeld W KPUTEpHH
OLleHUBAHMA:

[Tpome)KyTOuHasi aTTeCTalys MO AWCHUTUINHe «DPU3ndeckre MeTOJbl U3YUEeHHUS T0JIe3HBIX
VICKOMaeMbIX» BK/IHOYaeT TeopeTHYecKre BOMNPOCHI, MO3BOJISIIOLIME OLeHUTh YPOBEHb YCBOEHMSI
00yyJaroImyMICs 3HAHUH, ¥ TIPaKTUUYeCKHe 3a/jaHusl, BbISIB/ISIOLMe CTelleHb ChOPMUPOBAHHOCTH
yMeHUH U BaaleHU, MpOBOAUTCS B (hopMe 3ayeTa.

3ayeT MO /laHHOM JAWUCLUIIMHE [TPOBOJUTCS B YCTHOU (hopMe.

IToka3aTenu U KpUTepUH OLleHUBaHUA 3ayeTa:

— Ha OIIeHKY «O0T/IMYHO» (5 0a/uioB) — 0OYyYarOI[UICS 1€MOHCTPUPYET BBICOKUN ypPOBEHb
c(OpMHUPOBAHHOCTH KOMIIeTeHIU, BCECTOPOHHee, CHUCTeMaTHueckoe U TJiyOOKoe 3HaHUe
yueOHOro MaTepHuasa, CBOOOJHO BBITIOJIHSIET TIPAKTUUYECKHWe 3aflaHusi, CBOOO/IHO OMepupyeT
3HaHWSIMH, YMEHHUSIMU, TIPUMEHSIeT UX B CUTYaLMsIX TIOBBILIEHHOM CJI0)KHOCTH.

— Ha OI[eHKY «xopomo» (4 6amma) — oOyuaromuics AeMOHCTPUPYET CpPeAHUN ypOBeHb
c(OpMHPOBAHHOCTU KOMIIETEHLIUI: OCHOBHBbIE 3HAHWS, yYMEHUS OCBOEHbI, HO [IOMYCKAalTCA
He3HauuTe/lbHble OIIMOKY, HeTOYHOCTH, 3aTpyJHEeHHs TPU aHAJUTUYeCKUX Oreparysx,
repeHoce 3HaHUU U yMEHUW Ha HOBble, HeCTaHJapTHbIE CUTYaLUH.

— Ha OIIEeHKY «y/A0OBJIETBOPHUTEIbHO» (3 Oasia) — 00yuaromuiicsi eMOHCTPUPYET TIOPOTOBBIN
yPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHLIUM: B XO/ie KOHTPOJIbHBIX MEpONpPUSTHI [JOMYyCKalOTCS
OIIMOKH, TIPOSIB/ISIETCSI OTCYTCTBUE OT/e/IbHBIX 3HAaHWM, YMEHHH, HaBBIKOB, OOYyYarOLMNACs
VCIIbITBIBAET 3HAUMTe/IbHbIe 3aTPYJHEHUs NPU ONEepHpOBAHWY 3HAHUSIMM U YMEHHUSIMU MPU UX
repeHoCce Ha HOBbIE CUTYaL[UH.

— Ha OLIEHKY «Hey/l0BJIeTBOPUTE/JIbHO» (2 Oansa) — obyyaroiuiicsi eMOHCTPUPYeT 3HaHUs
He Oomnee 20% TeOpeTUUYECKOTO MaTepHasa, [JOMyCKaeT CYyL|eCTBEHHbIe OIIMOKH, HE MOJKET
M0Ka3aTh UHTeJIJIeKTya/IbHble HaBbIKU PeLleHUs IPOCThIX 3a/ay.

— Ha OIIEHKY «HeyJAoBJIeTBOPUTeNAbHO» (1 Oamn) — oOyuaromuiics He MOXKeT TI0Ka3aTh
3HAaHUsI Ha YPOBHE BOCIPOM3Be/leHUs] U O0ObsicHeHUs1 MH(OpMAal[UM, He MOKeT I10Ka3aThb
VIHTe//IeKTYya/IbHble HaBbIKU pellleHUs] MPOCThIX 3a/au.

OneHKM «0T/JIMYHO», «XOPOILIO» M «YAOBJIETBOPHTE/JLHO» - SBJAAIOTCA 3a4eToM IO
AMCIUIUINHE.



