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PaGouast mporpamMma coctapiena Ha ocHose ®T'OC BO mo crenmansroctr 21.05.04
Toproe jeno (mpukas MusoGprayku Poccnu ot 17.10.2016 T. Ne 1298)

PaGouas mporpamMma paccMOTpeHa M 0noOpeHa Ha 3acemaHuu Kadenper ['eomoruw,

MapKIIeHIepcKoro esa i 000TalleH s I0JIE3HBIX HCKOIAEMBIX /
23.01.2020, mpoTtokon Ne 5 e

3aB. kadenpoii U.A. T'pumusa

PaGouas mporpamma ono6peHa MeTonmdeckoi komuccueit UI'TuT
25.02.2020 r. mpoToxon Ne 7 W
[pencenarens C.E.TaBpumes

PaBouas mporpaMMa COCTaBIeHa:

mpodeccop Ka(%pH}MHHOHH, I-p TeXH. HayK

H.H.OpexoBa
Pernenszent:
BEIYIIMH CIENHUATUCT TOPHO-000raTUTEIBHOTO HaTpaBIIeHIs arja0-KOKCO-I0MEHHOU
rpynnsl HTL] ITAO «MMK» , kaHA. TEXH. HayK e // M.A. Llprranos
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JIuer akTyann3anuu paGoueii mporpaMmel

Pabouas mporpamma nepecmMoTpeHa, o6eyKaeHa u ofo6pena mis peannsanud B 2020 - 2021
y4eGHOM rofty Ha 3acefaHuy Kadeaps! ['eosorun, MapKImeiaepckoro fena i 06oraieHuns

ITpotoxon ot 03 c%/ﬁo r. Ne 1
3aB. kabexnpoii (/0 = W.A. T'pumun

PaGoyas mporpamma mepecMoTpera, o6CysxeHa i oxoOpeHa M peanusanuu B 2021 - 2022
y4eGHOM rofy Ha 3acemaHuu Kadeaps! ['eonoruu, MapKIeHIepckoro fena u oGoraeHus

IIpotoxomor 200w Nows .
3aB. kadenpoit WN.A. T'pumma

PaGouas mporpamma mepecMoTpeHa, 06CyxaeHa 1 ofo6pena A peanmsaruu B 2022 - 2023
y4eGHOM rofly Ha 3acefaHuy Kadeaps! ['eonoruu, MapKImeHIepckoro fena u oGoraeHns

IIporokom ot 200 moNo -
3aB. xadenpoit U.A. I'pumvs

\

PaGovas mporpamMma epecmMoTpeHa, 06CyxaeHa i 0g06peHa s peanusanuy B 2023 - 2024
y4eOHOM rofy Ha 3acenanuu kadenpsl ['eosornu, MapKITeHIepcKoro feia 1 0GoraleHus

IMpotoxomor 201 Noe
3aB. xadempoit N.A. Tpummia

Pabouas mporpamMma epecMoTpeHa, 06CyKIeHa i 006peHa as peaansanun B 2024 - 2025
y4eGHOM rofy Ha 3acenaHuy Kadeapsl ['eonoruu, MapKIIeepckoro aena i 0GoraieHus

IIpotoxkomor 200 o
3aB. xadempoit U.A. I'pummna

Pabouas mporpamMma nepecmoTpena, o6eyKaeHa i o106peHa ans peatnzanuu B 2025 - 2026
y4eGHOM rofy Ha 3aceaHuu Kadepbl [ eonornu, MapKIIeiIepcKoro feia 1 0GorameH s

IIpotoxom ot 20 1, WNo -
3aB. kadexmpoit N.A. I'pumve




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

dopMupoBaHMe U 3aKperyieHWe 3HaHWM 00 3Tarmax TPOMBIIIEHHOTO OCBOEHUS
MEeCTOPOXKJEHUM; O MeTO/lax M3yueHHUsl 3JIEMEHTHOTO M MUHepajorhyeckoro COoCTaBa py/bl,
CBOMCTB MHHepaIbHbIX YyacTull, (bpaKIMOHHBIX XapaKTepPUCTUK TMPO/IYKTOB,
TEXHOJIOTHUECKUX XapaKTePUCTUK MPUOOPOB U CXeM; O CTaJUsX W OTepaIusiX UCC/Ie[OBaHuUs
T10JIe3HbIX UCKOTAaeMbIX Ha 000raTUMOCTb.

2 MecTo uciiuiuiMHbl (MOJy/Is1) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI

HOuciynnvHa MccnefoBaHue pyJ Ha o00raTUMOCTh BXOAUT B 0a30ByH0 uacTb
yueOHOro T1aHa 0Opa30BaTebHOMW ITPOTPAMMBI.

[ns  w3y4yeHUs JAWUCLMIVIMHBI HeoOXoAMMbl  3HaHUSL  (YMeHMs, BJafieHus),
c(opMHUpOBaHHbIE B pe3yJbTaTe U3y4YeHHUsl JUCLIUTIINH/ PaKTUK:

OCHOBBI HayUHbIX UCC/Ie/JOBaHUI

®d0TaLMOHHBIN MeTo/, 0OoTaIeHus

BcrniomoraTesibHble MPOLIeCChI

['paBUTALIMOHHBIN MeTo/, o0OorarreHust

Mertponorus, cTaHjapTy3anus U cepTuduKalis B TOPHOM Jesie

ParjoHaibHOe HUCIO/Ib30BaHKe BOJIHBIX PeCypCoB

[pobnenvie, 3MesbueHre ¥ TPOXOUEHHEe

dusnueckre MeTO/bl U3yUYeHHsl M0JIe3HBIX HCKOTaeMbIX

Xumusi pioTopeareHTOB

Xumust

du3uka

I'eonorus

MartemaTuka

3HaHua (yMeHus, BJafieHus1), IOJy4YeHHble DU H3yYeHUM [aHHOU [UCLIAIIIAHBI
OyayT HeOOXOAMMBI [/ U3yUeHUs] JUCLIUTLTH/TIPAKTHK:

HayuHo-uccienoBaTenbckasi paborta

TexHosorusi oborarteHust MoJsie3HbIX UCKOTaeMbIX

OCHOBBI yTIpaB/IeHHs MPOLieccoM oboraijeHus

[MToAroToBKa K 3all[UTe U 3allyTa BBIMTYCKHON KBaTU(pUKALIMOHHON PabOThI

[TogroToBka K cziaue U cjjaua rocy/jJapCTBeHHOI'0 5K3aMeHa

[TpousBo/CTBeHHAs - MpeJAUIUIOMHast paKTHKa

KOHTpO/Ib TEXHO/IOTMUECKUX TIPOLIeCCOB 0OOorariieHus

3 KomneTeHjuu o0yyamwierocs, opMupyemMbie B pe3y/bTaTe 0CBOEHH

AVCIUIVIMHBI (MO/y/151) M T/IAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbraTe oCBOeHMs AMCLUIUIMHBL - (Moaynst) «McciemoBaHWe  pyZn  Ha
060raTUMOCTE» 00YUArOIUICS AO/DKeH 00/1aiaTh CIeJyIOUUMA KOMITeTeHLIUSIMHU:

CTpyKTYpHBI [TnanvpyeMble pe3y/abTaTbl 00yUYeHHs
3/IeMeHT
KOMIETEeHIUU

OITK-4  roTOBHOCTBIO C eCTeCTBeHHOHAYUHBIX TIO3ULIUM Ol[eHUBaTh CTPOEHHeE,
XUMHUECKUN ¥ MUHepasbHbBIN COCTaB 3eMHOM KOPbI, MOp(hOoIoruuecKre 0COOEHHOCTH U
reHeTHUYeCKHe TUIbI MeCTOPOXK/IeHH TBeP/IbIX T10/Ie3HBIX NCKOTIaeMbIX MPH PellieHUH 3a/1au
T0 PaLIMOHATLHOMY ¥ KOMITJIEKCHOMY OCBOEHHIO Te0peCypCHOT0 TIoTeHlIMaia Hesip

3HaTb ... OCHOBHBbI€ OIipejie/IeHrs U IIOHATHA €CTeCTBeHHBIX HAYK
... OCHOBBI TEXHOJIOTMUECKOM MHWHEDPAJI0Tn

YMmeTb ...paCriO3HABATh U NU3yUdTb TE€XHOJJIOTUUECKHEe 0COOEHHOCTH MHHEpaIoB
1 pyA







Bnagets ...MH(pOopMaLreii 0 CBOMCTBaX U XapaKTepUCTUKaX MUHePa/bHOTO ChIPbsi
Y BMeLLaloILKX [T0PO/,

... HaBbIKaMU OLIEHKU CTPOeHUsI, XMMHUYEeCKOr0 U MUHEePaJbHOr0
coCcTaBoB MOpP(OI0rHYecKuX 0COOEHHOCTH 1 reHeTuuecKe TUIIOB PYZ
Y MMUHepasoB

ITK-11 criocobHOCTBIO pa3pabaThIBaTh U JOBOJUTD JI0 UCTIOIHUTE/IEHM HapsIbl U 3a/IlaHUs Ha
BBITOJIHEHWE TOPHBIX, TOPHO-CTPOUTE/IbHBIX ¥ OYPOB3PBIBHBIX PabOT, OCYIIeCTBISTh
KOHTPOJIb KauecTBa paboT 1 00ecreurBaTh MPaBU/IbHOCTD BBITTOJTHEHUST UX UCTIOTHUTE/ISIMHU,
COCTaBJIATh TpaduKu paboT U MepCreKTUBHbBIE TIaHbl, THCTPYKLIUH, CMEThI, 3asiBKH Ha
MaTepHasibl U 000pyZOBaHKe, 3aro/HITh He00X0/IUMbIe OTUETHBIE JIOKYMEHTBI B
COOTBETCTBUM C yCTAaHOBJIEHHbIMU hopMaMu

3HaTh ...HOMEHK/IaTypPY U CoAep>XaHWe JOKYMEeHTalluu

YmeTb ... COCTaBJIsATh rpayku paboT ¥ MepCIrieKTUBHbBIE TUIaHbl, THCTPYKLUH,
3asBKM Ha MaTepuasbl ¥ 000py/10BaHKe, 3aM0/HAThL HEOOXOJUMbIE OTUET
-Hble JOKYMEeHTbI B COOTBETCTBUM C YCTAaHOBIEHHbIMU (hOpMaMu

Bnagets ...HaBbIKaMH BeJIeHUsI )KypHasia paboT U COCTaB/IeHUs] OTUeTOB 00 Hcciie-
JIOBaHUM Ha 000raTHU/IOCh.

[IK-12 roToBHOCTBIO OMepPaTUBHO YCTPaHATh HapyLleHUs MPOM3BO/CTBeHHBIX ITPOL{eCCOB,
BECTH TIePBUYHBIN yUeT BBITMOTHIeMbIX paboT, aHaTM3UPOBaTh OrlepaTUBHBIE U TEKYII[He
TI0Ka3aTes I MPOM3BO/ICTBA, 0OOCHOBBLIBATE TIPEIJIOKEHMUS 110 COBEPIIIEHCTBOBAHUIO
OpraHu3aLvy NMPOU3BO/ICTBA

3Hatb ...BU/IbI U TIOPSIZIOK UCC/IeI0BaHuS;
..METO/Ibl U METOJJUKU UCCJIe[JOBaHUM;
..KpUTEepUM MO/Ie/TMPOBaHUsI, MeTO/ bl 00pabOTKH MH(OPMALUH.

YmeTb ...TIOCTaBUTb IKCIIEPUMEHTAJIbHYI0 CepHI0 TI0 Mpei0CTaBIeHHOMY II/1aHY;
..CTJIAaHUPOBATh Y TIOCTaBUThb SKCIIEPUMEHT

...OLIeHUBAaTh [JOCTAaTOUHOCTb U JOCTOBEPHOCTh SKCIIepUMEHTA/TbHBIX

JTAHHBIX, KOPPEKTHO BbIpaXXaTh U apr'yMEHTUPOBAHHO 000CHOBBIBATH T10-

JIOKeHUs TIpeZiIMeTHOW 00/1aCTH 3HAHUS

Bnagets ... Hay4YHOU TepMHUHOJIOTHel B 00/1acT oboraiieHus 1m.u.;

... MeTo/ilaMi PaboThbI C TIPUK/IAJHBIMU CTIELMaTM3UPOBAaHHBIMU ITPOrPaM
-MaMu ¥ 6a3amu JIaHHBIX;

... OCHOBHBIMU METOJIAMH ¥ TIPHOOpPaMH HayUHBIX UCC/IE[JOBAHK B
obslacTu oborateHus 1.1.

ITK-16 TOTOBHOCTBIO BBITIOJIHATE SKCIIepUMeHTa/IbHbIe U TabopaTopHbIe UCCeI0BaHUS,
HMHTEepIIPeTUPOBATh TOTyUYeHHbIe pe3yJbTaThbl, COCTABJIATh U 3alMIAaTh OTYEThI

3HaThb ... OCHOBHbI€ MeTO/dbl I/ICCJ'Ie,I[OBaHI/IIL/'I, HCII0/Ib3YEMBIX B 0601"&1].L[€HI/II/I
[10J1e3-HbIX MCKOIIdeMBIX...;

YMmeThb ... laTb OTpe/ie/IeHUs U 00BACHUTD CYIIHOCTh SIB/ICHUI;

...CODUpATh U CHCTEeMAaTU3MPOBATh Pa3HOOOpa3Hy0 MH(POPMALHIO U3
MHOTOUMCJ/IEHHBIX UCTOYHUKOB, 06CY>KAaTh Criocobbl 3G (eKTUBHOrO
peleHNst HayYHO! TIPO0JIeMEI. . .;

... Ha OCHOBe cobpaHHOM MH(OPMALIK BBISB/ISThH TEH/EHLMH, BCKPHIBATh
NPUUMHHO-C/IeICTBEHHbIE CBSI3U, OTIPE/Ie/ISTh LIeJTH, BIOUpaTh CPe/iCTBa,
BBIIBUTaTh TUTIOTE3bI U UJIEH.




Bnagets ... METOZIAMU TTOUCKa MH(OpPMALMK B OUO/TMOTEKe U CeTH UHTEPHET;
...HaBBIKAMH ¥ MeTOJUKaMH 000011[eHUsI pe3y/IbTaTOB pellieHUs], IKCTIe-
PUMEeHTaIbHOU J1esITeJIbHOCTH;

... OCHOBHBIMU METO/IAMU UCCJIeIoBaHUsI B 00/1aCTH ..., IPaKTUUeCKUMHU
YMEHUSIMU U HaBbIKaMH UX HCII0J/Ib30BaHUS;

[TK-18 ByiafieHeM HaBbIKaMK OpraHK3al[ui HayuHO-UCC/IeI0BaTe/IbCKUX paboT

3HaTb ...[MpaBWJila OpraHr3aljuu pa6oqero MecCTa,
..[IOPSAAOK TMOATOTOBKU 3KCIIEPHMEHTA;
..I1I0pAA0K BBITTOJIHEHUA HCCHEAOB&HHﬁ.

YMeTb ...TIDOBECTH OIIBIT, SKCTIEPUMEHT;
..pa3paboTaTh IIaH MMPOBe/IeHNsI UCC/IeJOBaHN;
..TIpOBeCTH orpoOoBaHue.

Bragetsb ...HaBbIKaMH TIOCTaHOBKH OTIbITa;
..METO/ITUKOM ITOCTaHOBKM OIIbITa;
..MeTO/I0/IOTHel TIPOBe/leHUsI UCC/leJOBaHUH.

ITK-20 ymeHueM pa3pabaTbiBaTh HEOOXOJUMYIO TEXHHUECKYH) U HOPMATHBHYHO
JIOKYMEHTAL[1I0 B COCTaBe TBOPUYECKUX KOJ/UIEKTUBOB U CAMOCTOSATE/IbHO, KOHTPOIMPOBAaTh
COOTBETCTBHE MPOEKTOB TPeOOBAHMSM CTaHJAPTOB, TEXHUUECKUM YCIOBHSM U JJOKyMeHTaM
TIPOMBIIIJIEHHOM 6e301MacHOCTH, pa3pabaThiBaTh, COTJIAaCOBLIBATh U YTBEPIK/AATh B
yCTaHOBJIEHHOM NOPsiZIKe TeXHUYeCKue, MeTOUYeCKre U UHbIe JOKyMEeHTB],
perylaMeHTUPYIOILMe TTOPsiI0K, KaUeCTBO ¥ 0e30MacHOCTh BBITTOJTHEHUS TOPHBIX, TOPHO-

CTPOUTENbHBIX 1 B3PbIBHBIX paboT

3HaTb ...CTPYKTYPY T€XHOJIOTUeCKOT'0 perjiamMeHTa

YMmeTb ...COCTaBUTb pasfiesl TeXHOJOTHYeCKOro perjaMeHTa
Bnagets ...HaBBIKaMH COCTaBJIeHHe TeXHOJIOTUUeCKOro perjaMeHTa.

[TK-22 roTOBHOCTBIO paboTaTh C MPOrPaMMHBIMU MTPOAYKTaMH 00IIero v CrieLiaabHOTo
Ha3HaueHUs [/ MO/le/IMPOBaHuUsl MeCTOPOXK/IeHUM TBeP/bIX M0/Ie3HbIX UCKOIAeMblX,
TEXHOJIOTHI JKCTITyaTalMOHHOM pa3BeKH, J0ObIUM U TiepepabOTKK TBeP/bIX M0JIe3HBIX
VICKOTIaeMbIX, TIPY CTPOUTE/ILCTBE M IKCITyaTaLlH 110/[3¢MHBIX 0OBEKTOB, OLleHKe
9KOHOMHUECKOH 3()(eKTUBHOCTH TOPHBIX Y TOPHO-CTPOUTEILHBIX PaboT,
IIPOM3BO/ICTBEHHBIX, TEXHOJIOTMYECKUX, OPraHW3aLMOHHBIX U (PHAHCOBBIX PUCKOB B
PBIHOYHBIX YCIOBUSX

3HaTh ... OCHOBHbIe MeTO/Ibl MICC/Ie/JOBAHMH, MPOrPaMMbl MO/Ie/TUPOBaHUS,
WCTIO/Tb-3yeMbIX B 000TaIl[eHUH T10JIe3HBIX UCKOTIAEMBIX. .. ;
... ICTOUHUKHU Hay4YHOU WH(OPMaLMU ¥ 06/1acTh TIOMCKa.

YMeTb ...JlaTh ompe/iesieHNsI M OOBSICHUTD CYIITHOCTh SIBJIEHUH;

...cobuparh U cUCTeMaTU3MpOoBaTh pa3HOOOpa3Hyto UH(OPMaLMIO 13
MHO-TOYHC/IEHHBIX UICTOYHHUKOB, 00CYXJaTh CrIoCOOBI 3 eKTHBHOTO
pellieHNst HAyYHOU MpoO/ieMsl. . .;

... Ha OCHOBe cOOpaHHOM MH(OPMAINH BBISBIATEH TeH/€HLIUH, BCKPbIBATh
TIPUYUHHO-C/Ie/ICTBEHHbIe CBSI3U, OTIpe/esisiTh Lie/iv, BEIOUpaTh Cpe/iCTBa,
BBI/IBUTATh TUIIOTE3bI U UJIEU.

Bnazets ... MeToZlaMu ToucKa UHpopMaLuu B 61b/IM0TeKe U CeTU UHTEPHET;
...HaBbIKaM{ ¥ METO/IMKaMU 000011[eHHs pe3y/IbTaTOB PelleHus],
5KCIepu-MeHTa/IbHOM JlesiTe/IbHOCTY;

... OCHOBHBIMU MeTO/]JaM{ MCCIeZ0BaHUs B 00/1aCTH ..., TPAKTHUECKIUMU
YMEeHHUSIMU U HaBbIKaMU MX MCII0/Ib30BaHUS;

TICK-6.1 criocoOHOCTBIO aHATM3UPOBATh TOPHO-TE0/IOTUUECKYI0 MH(MOPMAI[WIO O CBOMCTBAX U
XapakKTepUCTUKAaX MUHEPaIbHOIO ChIPbS U BMeLLatOLUX TTIOPO/,







3HaThb

...OCHOBHBIE TPOLeCChI 000Tall[eHUsT TI0/1e3HBIX NCKOTIaeMbIX,
obecrieunBarO-1IMX MaKCUMaJ/IbHOE U3BJIeUeHHe BCeX L[eHHBIX
KOMIIOHEHTOB;

...TeXHOJIOTMUeCKHe CXeMbl U PeXXMMbI 000TaITleHUs TT0JIe3HBIX
HUCKOIIAeMBbIX.

... TIPU3HAKW ONTUMa/IbHOW TeXHOJIOTUUeCKOM CXeMbI

Ymetn

...BBISIBJIATb OOBEKTHI [JIs1 YTYUIIIeHUsS] TEXHUKW U TEXHOJIOTHH;
...TIpe/IjIarath, 3Hast COCTaB PY/Ibl, ONITUMATbHYIO TEXHOJIOTHIO
repepaboT-Ku;

...TIpeZiCKa3aTh OMTHMaJIbHbIE TIOKa3aTen paboThl 060TaTUTETbHOM
¢babpuku.

Bagets

BMEIIAOIIUX TTOPO/I;

...HaBBIKaMH 000CHOBaHUS 11e/1eC000pa3HOCTH UCTIOMb30BaHUS
oripe/ie/ieH-HbIX MEeTO/I0B 00OTrallleHHs;

...HaBbIKaMH pa3pabOTKH U peayn3aliiy MPOeKTOB MPOU3BO/CTBA TIPH e
-pepaboTKe MHHEPAIbLHOI0 ¥ TEXHOT€HHOT'O ChIPhSI.




4. CTpyKTypa, 00béM U Coiep)kaHHe JUCHHUILUIMHBI (MO/YJIs)
OO1iasi TpyJ0eMKOCTh AWCLMIUIMHBI COCTaB/sieT 5 3aueTHbIX efuHul 180 akaz. vacos, B

TOM UMCJie:

— KOHTaKTHasi paboTa — 13 aka/|. 4acoB:
— ayguTopHas — 12 akaj. 4acos;

— BHeay/IuTOpHasi — 1 aka/. 4yacoB

— camocTosiTesTbHas paborta — 163,1 aka/|. 4acos;

— IOJArOTOBKA K 3a4éty — 3,9 akaz. yaca
dopma arrecTanyy - 3a4eT

AypuTopHas 8=
KOHTaKTHasi pabota E z dopMa TeKyIero
£ B
. ] Y, KOHTPOJIS
Paszen/ Tema g | (& axas. sacax) £ A . P Kop,
> & © | camocTrosTeNnbHOM | ycrieBaeMOCTH U
JVCLIUTUIAHBI N E . | KommneTeHIN
g5 paboThbI TIPOME>KYTOYHOU
TIex. nab. | mpaxT. = aTTecTaly
3aH. | 3aH. | O ~
1. 1.M3yyeHue CBOWCTB U
COCTaBa pyj
ITogroroBka K
JIEKLIUH.
IToaroroska
11 JTanbl A
KOHCITeKTa.
TIPOMBIIIJIEHHOTO
ITogroroBka K [TpoBepka
OCBOEHHSI
o 0,5 2 21 cpaue KOHCIIEKTOB.
MecTopoxxzeHnid. Craguu . N
nabopatopHo YcTHBIN orpoc.
WCCNe[loBaHUsT  pyJ Ha
paboTsI 1
06oraTuMoCThb
[ToaroroBka K
nabopatopHoii
pabore 1.
1.2 Dusuko- [ToaroroBka K
o IIpoBepka
MeXaHHUecKre  CBOMCTBA JIEKLHH.
" TIPOYKTOB [ToaroroBka KOHCIIEKTOR,
PyA P 6 1 10 pacueToB.
oborarteHust. OTt6op KOHCITEeKTa.
ITposepka
npob, MoAroToBKa mpob K BrinosnHenve
pelIeHus
WCCIIeIOBaHUSM 3ajiad.
IMoaroroBka K
JIEKLIH.
1.3 Meroabl HW3ydeHHUs [Toagroroska [Iposepka
371EMEHTHOT0, KOHCTIEKTa. KOHCIIEKTOB,
MHHEepanbLHOTO cocTaBa IMoaroToBKa K pacueToB U
PYL, U TeXHOIOTMueckue 0,5 | 2/11 21 caue yabo- pe3yJibTa-TOB
HCCIIe/|OBaHUS paTopHOii paboTs! | sabopaTopHO# 1
000raTMOCTH  TOJIe3HBIX MIpaKTUYeCKOU
HICKOTIaeMbIX IToaroTroBka K pabor.
saboparop-Hoi
pabote 2
Wroro no pasgeny 2 | 411 52
2. 2. TexHonOrn4YecKye
YCC/Ie[JOBaHUsI Ha

10




21 CermnapalllioHHbIe
XapaKTePUCTUKHN  (KpUBBIE

ITogroroBka K

[TpoBepka
pasziesieHust). JIeKLIMU.
KOHCIIEKTOB,
V3MeHYMBOCTh [ToaroroBka
XapaKTepUCTHK 1 21 KOHCTIeKTa pacueros.
P P pyA. ) IIpoBepka
YcpenneHue PyZ u BrinosniHeHue
pellieHys 3aJau.
yrpaBjieHhe  KauecTBOM 3ajad.
MIPOAYKLIMH.
[Toaroroeka
KOHCTIeKTa. ITposepka
2.2 Wccnenosanus [ToaroroBka K KOHCITEKTOB,
oboraTumMocTu PYA J1abopaToOpHBIM pacueToB H
MarHUTHBIMU u 1 | 211 28,1 paboram 3. pe3y/bTaToB
rpaBUTALIOHHBIMU IMoaroToBka K | yabopaTopHO# U
MeToZaMu cave TIPaKTUYeCKOM
71ab0paTOPHBIX pabor.
pabort 3.
[Toaroroska K
A [Iposepka
JIEKLIUN.
KOHCIIEKTOB,
2.3 UccnepoBanuss  Ha [Toaroroeka
o 1 21 pacyeToB.
060raTUMOCTh QioTaryei KOHCTIEKTa.
[TpoBepka
BeinosiHenne
pellieHds 3a7,au
3ajau.
Wroro no pasgeny 3 | 2/11 70,1
3. 3.Pa3paboTKa TEeXHOJIOTHH
oborarieHus
3.1 Bri6op IToAroToBKa K
[Iposepka
TEXHOJIOTUUEeCKUX JIEKLIWN.
. KOHCIIEKTOB,
pellleHHl, CHHTEe3 CXeMbl IMogroroBka
0,5 21 pacyeToB.
paszienenus, KOHCTIEKTa.
[Tposepka
TOJIYyTIPOMBIIIIJIEHHBIE U BeinosnHenue
pelleHys 3aJau.
MIPOMBIIIIJIEHHbIe 3ajau.
IIpoBepka
[ToaroroBka K poBep
KOHCIIEKTOB,
JIEKLIUN.
3.2 OreHKa pe3ynbTaToB pacueToB.
. [Toaroroska
WCC/el0BaHuH. 0,5 20 ITposepka
KOHCTIeKTa.
OdopmiieHne OTYeTOB. pellleHUs 3ajau.
BeinosiHenue o
[TiuceMeHHBIN
3ajau.
Orpoc.
Wtoro no paszeny 41
Wroro 3a cemectp 6 | 621 163,1 3auéT
Wtoro no gucuuruivHe 6 | 6/21 163,1 3ayer
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5 O0pa3oBare/ibHbIE TEXHO/IOTUH

1. Vicnonb3oBaHue B yueOHOM TpoLiecce y4eOHbIX (GUIBMOB.

2. YacTb 3aHATHM JIEKLMOHHOTO THUIIA TIPOBOASATCS C UCII0/Ib30BAaHUEM Ipe3eHTaluH,
BBITOJI-HEHHBIX C [TOMOILIbIO IIPOrpaMMHOI0 Ipojykra Power Point.

3. BrInonHeHWe pacueToB C KCII0/b30BaHWEM TMPOrpPaMMHOr0 Mpoaykra Microsoft
EXEL.

4. Vcrosib30BaHWe MeToza TIpob/IeMHOTO M3/I0)KeHUsI MaTepuana, Kak JIeKTOpOM, Tak
U CTY-7IeHTOM.

5. CaMmocrosiTelbHOE UTe€HHe CTyAeHTaMH YyueOHOW, yueOHO-MeTO[UUeCcKOu U
CTIpaBOYHOM JIMTEpaTyphl W TIOC/IeAyrole CBOOOJHbIE AMCKYCCHUU TI0 OCBOEHHOMY WMU
Marepuaiy.

6. OnpoChbl B UHTEPAKTUBHOM peKHUMe.

7. [ToMalliHue 3a/laHus.

6 YueOHO-MeToAMYEeCKOe o0ecrieueHrne CaMOCTOSITe/TbHOW PaboThI 00yJaromuxcsi
IIpencraBneHo B nmpuioxeHuu 1.

7 OueHOYHbIe CpeACTBa /i/IfA IPOBe/ieHUs] MPOMEeXYTOUHOM aTTecTaluu
[IpencraBrieHbl B TIPUIOXKEHUU 2.

8 YueOHo-MeToguueckoe W WH(OPMAIMOHHOE o0ecreyeHHe AUCIUTUTHHBI

a) OcHoBHas JMTEpaTypa:

1. WiccnemoBanus TO/Ie3HBIX MCKOTAeMbIX Ha 000raTMMOCTh : [yueb. mocobue] / B.
I. CaMOoW/uK. - Honenk: HouHTY, 2018. — 190 C.
file:///C:/Users/User/Documents/YuTtaembie%20kypcel/MIPHa0/2018%20r.
%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf

2. ABmoxuH, B.M. OcHOBBI 0o0OOraijeHusi T0JIe3HbIX MCKOIAaeMbIX : yueOHUK : B 2
toMax / B.M. ABmoxuH. — 4-e u3f., crep. — Mocksa : ['opHasi kuura, [6. 1.]. — Tom 2 :

TexHono-ruy oborairieHust ToJIe3HbIX HCKomaembix — 2017. — 312 ¢. — ISBN 978-5-
98672-465-2. — TeKCT : 3/1eKTPOHHBIN // JIaHb : 3/1IEKTPOHHO-OMO/MOTEUHas! CHCTeMa. —
URL:

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

3. ®eporoe, K. B.IlpoektupoBanue oboratuTe/nbHbIX (abpuk : yuebnuk / K. B.
®enoroB, H. V. Hukonbckas ; pex. coser : JI. A. IlyukoB (mipea.) u ap. - M. : T'opHas
kHura, 2012. - 534 c. : w1, cxeMsl, Tabn. - (OboraijeHre Moae3HBIX UCKOMaeMbix). - ISBN

N0 - N NN (Mm__r—~ MATVYTX7 AN M7 A~ N AN N

0) Jonmo/iHUTe/IbHASA IMTEpaTypa:

1. Ko3un B.3. VccnemoBanue pyj Ha 000raTUMOCTh. Yu. mocobue. Ypan. roc.
ropHeiii yH-T — EkarepunOypr: M3g.-so YITY, 2008

2. Murpodanor C.U., Bapckuii JI.A., Cameirud B.Jl. UccrnenoBaHue mosie3HbIX
HCKOIaeMbIX Ha oboratumocts. M.: Henpa, 1974. - 352 c.

3. TexHuueckas OIleHKa MHHepanbHOrO ChIphsi. OnpoboBaHHE MeCTOPOXKIEHHH.
XapakTtepucTtyka cbipbs: CrnipaBouHuK /miof, pea. I1.E. Ocranenko. M.: Hezapa, 1990. -272 c.

4, TexHonornueckasi OL[€HKA MHWHEPAIbHOTO ChbIPbsi. MeToAbl MCC/IeJOBaHUS:
CnpaBounuk / IToa. Pen. I1.E. Ocranenko. M.: Hexnpa, 1991. 280 c.

B) MeToauueckne yKa3aHUA:
1. OpexoBa H.H. I'opnoa O.E., ®azneeBa H.B. «OCHOBBI HayYHbIX MCCAEI0BAaHUNA U
vcciejoBaHMe pysA Ha oboratuMocTh (TPAakKTHKyM).- MarHautoropck: MI'TY, 2020.

https://newlms.magtu.ru/course/view.php?id=75773
2. ®ageera H.B. MeToueckue yKa3aHUsl K KOHTPO/IbHOM paboTe 110
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../../../../../../C:/Users/User/Documents/%D0%A7%D0%B8%D1%82%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5%20%D0%BA%D1%83%D1%80%D1%81%D1%8B/%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
../../../../../../C:/Users/User/Documents/%D0%A7%D0%B8%D1%82%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5%20%D0%BA%D1%83%D1%80%D1%81%D1%8B/%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
https://newlms.magtu.ru/course/view.php?id=75773
https://e.lanbook.com/book/111337%203
https://e.lanbook.com/book/111337%203
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aucuurivHe «I'opHoe fie/10 ¥ OKpysKarolas cpeza» [ CTyZeHTOB crieraabHocTy 130405.
Marnutoropck: MI'TY, 2012.- 18 c.

r) IlporpammHoe ob6ecieueHue u VIHTepHeT-pecypchl:

IlporpamMmMHoOe oGecrieueHue

Haumenosanue 10 Ne norosopa CpOK eliCTBYS JTULIeH3UN

MS Windows 7
Professional (st [-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007
Professional
77ip CcBOOOIHO  pacripocTpaHseMoe 0eccpouHo
STATISTICA B.6 K-139-08 ot 22.12.2008 0eccpoyHo
[Iporpammoe
obecrieueHue s
aHa/mM3a
MHKDOCTPYKTYPBI
TOBEPXHOCTH TBEP/IbIX
Ten

Ne 135 ot 17.09.2007 GeccpouHo

K-76-14 ot 17.11.2014 HeccpouHo

ITpodeccuoHanbHbIe 6a3bl JAHHBIX U MH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI

HasBaHue Kypca Ccpuika
HarmonanbHas VMH(OPMaLMOHHO-aHa/IUTHYecKast URL:
cucteMa  —  Poccuiicknd  MHJEKC — Hay4HOIO )

https://elibrary.ru/project risc.asp

uutupoBanus (PUHIT)

[TouckoBasg cucrema Akagemusi Google (Google

Scholar)

WHdopmarmonHasi cucrema - EjuHOe OKHO /locTyna K

“HGOPMALIMOHHLIM pecypcam

DenepanbHOe rocyJapCTBeHHOe Oro/pKeTHOe

yupexxzeHue «®DesepanbHbII unctutyT|URL: http://www1 fips.ru/

MIPOMBILIIEHHOW COOCTBEHHOCTH»
9 MaTepua/ibHO-TeXHHYEeCKoe ofecrieueHre JUCLHUIUIMHBI (MOAY /1)

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

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

MaTepI/IaJ'II:HO-TEXHI/II—IECKOE obecrieueHue JAWCHUII/IMHBI BK/IFOYAeT:
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http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

CrierjuanbHble NTOMelLeHus [/1s IPOBeJleHUs] 3aHATUM JIEKLIMOHHOIO THUIIa:

JlekimonHas aygutopusi 104 -MynbTvMe uiiHble CpeZCTBa XpaHeHUs, repefaud U
npe/icTaB/aeHysl UH(QOpMaLUH.

[MTomelrieHust 151 camocTosiTeNlbHOM paboThl: KommbroTepHbiii Kinacc -IlepcoHanbHbie
KomrbtoTepbl ¢ laketoM MS Office, Bbixomom B VIHTepHeT U € [JOCTYNIOM B 3/I€EKTPOHHYIO
MH(pOPMaLIMOHHO-00pa30oBaTe/ibHyI0 Cpefly yHHBepcuTeTa: UurasibHble 3aibl OMOMMOTEKH -
[TepcoHanbHble KoMIbiOTepkI C raketom MS Office, Beixogom B IHTepHET U C JOCTYTIOM B
3/IEKTPOHHYI0 WH(POPMAaLIMOHHO-00pa3oBaTe/lbHYI0 CpeJly YHUBepCUTeTa.

[Tomemjenre [ssi XpaHeHWs ¥ TPO(UIAKTHUECKOTO OOCTy)KMBaHUS yueOHOTro
obopymoBanusi: KomH.030, 9, IlIkads! A/ XpaHeHUsT YueOHO-MeTOANUECKOH; JOKYMeHTal[|H,
yueOHOTO 000pyIOBaHMS U yueOHO-HATISI[HBIX TOCOOMIA.

07A - CnecapHoe o6opyzioBaHue.

JlabopaTtopust oborairieHust 1oJie3HbIX UCKoraembix 013
. ®droTaLMoHHbIe 1abopaTopHble MallIMHbI
. KoH1|eHTpalMOHHbIN CTO
. MaruuTHbIlN cenaparop
. YcraHoBKa GecrieHHOH (hoTaLuu
. BunToBoli cenaparop
Becsl
. pH-meTp
. BUHOKYy/IsIpHBIE yTIBI
Jlabopatopusi 9 - AHanu3zaTop u3obpaxenusi Munepan C-7

ONOUTRA WN -
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IIpunoxenue 1
6 YuebHO-MeTOfHUeCKOe o0ecrieueHre CaMOCTOATe/IbHOM padoThl 00yuarommxcs

Io ducyunauHe «HMccaedosaHue pyo Ha 0602amumocmb» npedycMompeHa ayoumopHdas u
8HeayOumMopHasi camocmosime/ibHasi paboma ooyuarowjuxcsi.

AyoumopHas camocmosimenbHas paboma cmyodeHmos npednosaazaem npogeoeHue
uccnedosaHull no meme, coomgemcmeyoweti HanpagaeHHocmu «ObozawjeHue nosae3HbIX
uckonaembIx», NOCMAHOBKY U NpoeedeHue 3KCcnepumeHma Ha 1abopamopHbIX 3aHAMUsX,
NnoucK u aianus uHgopmayuu, 06pabomky noayueHHbIX IKChepuMeHMAaabHbIX OQHHbIX U
pacuemnl.

Tema 1. BBegeHue. 3Taribl IPOMBIIIEHHOTO OCBOEHUSI MeCTOpOoKAeHui. CTaguu
WCC/Ie/IOBaHMS Py, Ha 000raTUMOCTb.
YcTHBIM orpoc.

1. [lns uero Jesiat0TCs UCCIeJOBaHUS HA 000raTUMOCTb.

2. Ha ocHOBaHWM Yero COCTaB/IsIeTCSl TEXHOJIOTUUECKHI perjaMeHT.

3. UYro Br/rOYaeT B cebsi TEXHOJIOTUYECKUI peraMeHT.
Tewma 3. MeTtozbl M3yueHus: 371eMeHTHOT0, MUHEPA/IbHOTO COCTaBa Py U
TeXHOJIOTHUeCKHe UCCIe[JOBaHUSI 000TaTUMOCTH TT0JIe3HBIX UCKOTIaeMbIX
Temamuka nabopamopHbix pabom

1. O6paboTka M300pakeHHsI- MUKPOCKOTIMUEKOTr0 CHUMKa [T da.

Tema 4. CenapaljiOHHble XapaKTePUCTUKU (KpUBbIe pa3/eneHus)
Temamuka nabopamopHbix pabom
3.0npezenenre u3Menp4aeMoCTy pyibl. [TocTpoeHne rpapMKoOB KUHETUKH U3Me/TbueHUs

Tema 5. VcciieioBaHMst Ha 000raTUMOCTh MArHUTHBIMU U IPaBUTAIIMOHHBIMHM METO/IAMHU.
OO011jast cTpyKTypa cxeM oboraiijeHusi. 3aMKHYThi€ OITbIThI.
Temamuxka na6opamopHbix pabom

1. VcnbrTanust 060raTUMOCTH TIOIe3HBIX UCKOTIAeMbIX MarHUTHBIMHA METO/JAMH.

Tema 7. Boibop TeXHOMOTMUECKOM CcXeMbl pa3ziesieHust. [IpoBejeHue MOMyTTPOMBIILIIEHHBIX U
TIPOMBILILJIEHHBIX UCTIBITAHUM.
3ajgaum A/ MPOMEXYTOUHOT0 KOHTPOJIS

1. BoimosiHeH cuTOBO#M aHanu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. ITosydeHbl BbIX0/a, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpo¥iTe XapaKTePUCTUKU KPYITHOCTH.

Tema 8. OnjeHka pe3y/bTaToB UcciefoBaHM. OdopmieHre 0TUeTOB.

[TrcbMeHHBIN OmpoC

1.I1paBuna oopMieHUs] pUCYHKOB.

2.I1paBuna oopMeHUs CChIIOK.

3.I1lpaBusna opopmienue Tabiu.

4.Ctpykrypa otyeta 1o 'OCT.

BHeaydumopHas camocmosimenbHas paboma cmyoeHmog npeonoaazaem umeHue yueOHoll
Jlumepamypbl, N0020MOBKY KOHCNeKma U peweHue 3aoau.

Tema 1. BBegeHue. 3Taribl IPOMBIIIEHHOTO OCBOEHUSI MeCTOpOXKAeHui. CTaguu
WCCIIeIOBaHUS Py, Ha 000raTUMOCTb.
CocTaBUTb KOHCIIEKT TI0 TEMeE.

Tema 2. ®U3MKO-MeXaHUUeCKHe CBOMCTBA Py U MPOAYKTOB oboraiieHus. OT6op mpob,
TIOZITOTOBKA P00 K UCC/Ie0BAHUSM
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Temamuka 3adanuti domawiHeli pa6omsl
2. CocraB/eHue MPUHIMITHAIBHBIX CXeM COKpaLeHHs TIPOObI PY/bI 10
TpebyeMOoil MacChlI.

Tema 3. MeTozp! U3yueHusl 3/1eMeHTHOI'0, MUHEePa/JbHOIO COCTaBa py/ U
TeXHOJIOTMUeCKre UCCIe[J0BaHusI 000raTUMOCTH T10JIe3HBIX UCKOTIaeMbIX
CocTaBUTL KOHCIIEKT I10 TeMe.

Tema 4. CenapaliiOHHbIe XapaKTePUCTUKU (KPUBBIe pa3ziesieHus)

CocTaBUTb KOHCIIEKT T0 TeMe.

Temamuka 3adaHuti domawiHell paGombl

3. OnpefeneHue pacKpbiBaeMOCTH MUHepanoB. [TocTpoeHHe 3aBUCUMOCTel paCKphITUSI
MUHEPAJIOB OT NPOJO/KATEIBHOCTH U3ME/IbUEHUS PY/bI.

3adauu 0151 npomexHcymouHo20 KOHMpoJisi

[pumep. Hwke mipuBesieH (hpaKI[MOHHBIN COCTaB KACCUTEPUTOBOM PY/bl, U3MeTbUueHHOU B
TeueHue 40 MUH:

Ppakuus Hepynnas Cpoctku Pypnas

Y, % 50,4 44,3 5,3

Bsn, %0 0,39 0,37 8,30

Omnpegenure KO3QGULMEHT paCKPbIBAEMOCTU KaCCUTEPUTA U KaTerOpUI0 10
PacKpbIBaeMOCTH PYZpbl.

Tema 5. VicciieioBaHust Ha 000raTUMOCTh MAarHUTHBIMU U IPaBUTAIIMOHHBIMM METO/JAMHU.
OG6i11ast CTpyKTypa cxeM oborairieHusi. 3aMKHYThI€ OTTbITHI.
CocTaBUTh KOHCTIEKT T10 TEME.
Temamuka 3adaHuti domawiHeti paGombi
2. OrmpegenieHre TeOPETUUYECKU BO3MOKHBIX Pe3y/IbTaTOB FPABUTAIJHIOHHOTO
oboraiieHusi py/bl.

Tema 6. VcciieioBaHust Ha 060raTUMOCTE ¢uioTaiuei. VI3MeHUMBOCTb XapaKTepUCTHK PY/I.
CocTaBUTb KOHCIIEKT 10 TeMeE.
YcpenHenuve pys v yripaBieHUe KaueCTBOM NPOAYKLUU
Temamuka 3adaHuti domawiHell paGombl
3. BoinosnHeHue ¢IOTALMOHHBIX OMBITOB M0 MPUHLUITY HEMPephIBHOIO
riporiecca.
VcnibiTaHust 060raTUMOCTH TI0/Ie3HBIX UCKOTIaeMbIX (D/I0TalMOHHBIMU METOJaMU

Tema 7. Beibop TexHOMOTUYeCKol cxeMbl pa3zesieHus. [IpoBeieHye TOMyTIPOMBIIIIEHHBIX U
TPOMBIIIJIEHHBIX UCTTBITAHUM.

CocTaBUTb KOHCIIEKT 10 TeMe.

3aauu /1 IPOMEXXYTOUHOI0 KOHTPOJISA

1. Pacxop cobuparesisi Tio TexHosoruueckoi cxeme — 100 r/t. HaBecka pyabt — 100 rp.
Kakoe konmruecTBO peareHTa (MJ1) HY>KHO J03UpOBaTh B MpoLiecc, eciv KoHLeHTpanus — 0,1
% ?

2. PaccuuraiiTe 3)eKTUBHOCTD MPU3HAKa pa3ziesieHus: J, U MoKa3aTeb IMpU3HaKa
pasziesieHus TI0 KpUBBIM 000TaTUMOCTH, UCTIONb3Ys CIeAYIOIIe Pe3y/bTaThl.

2. [ns pyApl, TIOKa3aTe/ib KOHTPACTHOCTU KOTOPOWM paBeH 1,12, onpesiesieH cieyroLUA
(hpaKIIMOHHBIN COCTaB MO pa3/ie/IMTe/IbHOMY TTPU3HAKY

Howmep ['panunia pakiuii 1o BeJIMYMHE GCi, % Yo , %
¢bpakuyu paszenuTesbHOro NpHU3HaKa

oT [0
1 0 200 0,2 30,0
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2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. IIpousBoguTensHOCTL (habpuku — 10000T/cyT. Ha dabpuke mosyuaroT 2 KOHI[eHTpara.
CBUHLIOBBIN C COZlepyKaHHWeM B HEM CBUHLA — 55%), [JUHKA — 5%; TIpU U3BJIEYEHUU B HETO
cBuHLIA — 85%; LIMHKOBBIM C cofep)kaHueM B HEM 1[uHKa — 50%, cBuHIla — 1%; ripu

W3BJleyeHrHU B Hero LiUHKa — 80%. Pyna nmeet comeprkanue: ceBunHLa — 1%, 1uska — 1,5%.

OmnpefienUTh NMOTEPU CBUHLIA C XBOCTaMHU.
4. Macca nipo6s1 pyzbpl 1000 Kr, pa3mep MakCcMMasbHOTo Kycka 50 mm, o =2, K =0,1.
COCTaBbTe CXeMY pa3/ie/Ku Mpoobl.

Tema 8. OuieHka pe3ynbTaToB ucciefoBaHuid. OdopMieHre OTUeTOB.
CocTaBUTh KOHCIIEKT TI0 TeMe.
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IIpunoxxenue 2

7 OHEHO‘—IHbIe cpeacTBa A1 IPpoBeAEHUA HpOME)KYTOqHOﬁ daTTeCTdliun

IMpomedxcymouHass ammecmayusi umeem yenbto onpedeaums CmeneHb 00CMUMNMCEHUsl 3an1aHUPOBAHHbIX pe3yAbmamos 0byueHusl N0 Kaxcooll
oucyunauHe (Modyio) 3a onpede/ieHHbIl nepuod obyueHus (cemecmp) u npo8ooUMCs 8 (hopme MeCmMupOBAHUS U 3aWUMbl NPAKMuuYecKux pabom.

CTPYKTYpHBI OLleHOUHbIe Cpe/iCTBa

1 5/1IeMeHT [Tnanupyemble pe3y/bTaThl 00yueHUs
KOMIIeTeHLIUH

OIIK-4 roToBHOCTBIO C €CTeCTBEHHOHAYUHBIX HO3HL[I/Iﬁ OLIeHMBAaTh CTpOEHUE, XUMHUYECKUN U MHHepaJ’ILHBIﬁ COCTaB 36MHOM KOPHI,
MOpd)O]'IOFI/IIIECKI/Ie 0COOEHHOCTH ¥ TeHeTHUYeCKHE TUIIbI MECTOPO)K,Z[EHI/Iﬁ TBE€PAbIX IMOJIE3HBIX MCKOITa€MbIX IMPU PEIIEHWHU 3aad4 110 PAlJMOHA/IbBHOMY
M KOMITJIEKCHOMY OCBO€HHHO Ie0OpeCypCHOro roTeHIhaid HeJAp

3Hatb ... OCHOBHBIE ONpe/ie/IeHUs] Y TIOHATUS Bonpocel 3ayera

eCTeCTBEeHHBIX HayK 1.00beKT ucc/e[0BaHUs TeXHOJIOTUYEeCKOU MUHepanoruu. 2.Buibl mpob npu
... OCHOBBI TeXHOJIOTUYECKOM MUHEPAJIOTUH | Te0Ioropa3BejouHbIX paboTax.

3.Turmbl pob, UX MpegHA3HAYEHHE.

4.X apakTepuCTHKa XUMHUUECKUX THUTIOB TIPO0, MpeiHa3HaueHue.
5.XapakTepuCTHKa 1 MpeiHa3HaueHre MUHePaJ0orMuecKuX TUIMOB Mpo0.
6.Munepanoruueckue mTy¢HbIE TPOOLI.

7.IlocnejoBaTe/TbHOCTh U3yUYeHUs] MUHEepPaIorMueCcKUX Ty (HBIX 1poo.
8. XapakTepucTHKa U Tipe/iHa3HAueHHe TeXHOJI0TUYeCKHX mpoo.
9.IloHATHE CTPYKTYPHI U TEKCTYPHI PYL,.

10.271eMeHTHBIV COCTaB Py,

11.MuHepasbHbIN COCTaB PY/,.

12.®u3nKo-MexaHUUeCKHe CBOMCTBA Py, Y IPOAYKTOB 00OraleHws.

YMeTb ...pacrio3HaBaTh ¥ U3y4aTh TEXHOJOTHYECKHe | 3aluTa J1adopaTopHOi paboThI
0COOEHHOCTH MMHEPAJIOB U PY/I O6paboTka n306pa’keHusi- MUKPOCKOITMYECKOT0 CHUMKA TITHda.
Brnazgetsb ...UH¢popmayueli 0 CBOWCTBAX U 3aaum /1A NPOMEXYTOYHOT0 KOHTPOJISI
XapaKTepUCTUKAX MUHEPABHOTO ChIPbS U [151s1 pa3zieneHust KAKOTO ChIPbsi HAMOOJIee YacTO UCIIO/B3YIOT TeXHOJIOTMUeCKHe

BMeIIIar0IINX TTOPO/, cBoicTBa? (MpUMepHI 3a/laHKH 110 BapUaHTaM)




CTpyKTypHBI
1 5/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemMble pe3y/bTaThl 00yueHUs

OL[EHO‘JHBI@ cpeacTBa

... HaBbIKAMU OYeHKU CmpoeHus,
XUMUYeCK020 U MUHepaabHO20 COCMAasos
mopcponozuueckux ocobeHHocmu u
2eHemuyecKue munos pyo u MuHepanos

10

11

12

13
14

15
16
17
18

19
20

rpaBUTaL[MOHHBIE (TJIOTHOCTB);

MarHUTHbIe (MarHUTHAst BOCTIPUMIMUHBOCTh, MarHUTHASI )KECTKOCTh -
KO3PLUTHUBHAs cU/a /15 heppOMarHUTHBIX MUHEPAsIoB, OCTaTOUHBIN
MarHeTusM);

3/1eKTpUYecKue (371IeKTPOIPOBOAHOCTD, AUAIeKTPUUeCcKasi IPOHUIIAeMOCTb,
KOHTAKTHasl 3JIEKTPH3alUsl - TPUO03IeKTPU3aLiysl, TIOMyIIPOBOJHUKOBbIE
CBOMCTBA);

MeXaHuuecKre (TBep/I0CTb, XPYIKOCTh, YIIPYTOCThb U MJIACTUYHOCTD,
HCTI0/b3yeMble TIpY U30UpaTeibHOM [Ipo0/ieHUH U U3Me/TbUeHUH);
orTuueckre (OKpacka, Mpo3payHOCTb, TIPOIyCKaHUe U OTPayKeHHe CBETa);
JIFOMUHeCLIeHTHbIe ((pOTOFOMUHECL{eHTHbIe, DEeHTT€HOJTFOMUHEeCLIeHTHBIe,
TePMOJIFOMUHECLIEHTHBIE);

MOBEPXHOCTHbIE (CMauMBaeMOCThb, GJIOTUPYEeMOCTh, B3aUMOZENCTBHe C
(dbnoTopeareHTamMu: cobUparTesiMUA, aKTUBATOPaMH, JIeIPECCOPaMH);
copO1roHHbIe (aficOpOI[MOHHbIE, HOHOOOMEHHBIE);

TepMUYecKye (TeTIOBbIe XapaKTePUCTHKH, TIOBe/IeHHe TIPH HarpeBaHWN);
XUMHYecKHe (PaCTBOPUMOCTD B PA3/IMUHBIX peareHTax, peakljMoOHHast
CIIOCOOHOCTD);

pajiMalioHHbIe (eCcTeCTBeHHasl U HaBeJleHHasl PaJU0aKTUBHOCTD);
OakTepuasnbHble (B3aUMO/IeNCTBHE C OaKTePUSIMH).

[TK-11cnocobHocThIO pa3pabaTeiBaTh M JOBOAWTH [0 MCIIOHUATE e Hapsi/ibl U 33/|JaHusI Ha BHITIOJTHEHHE TOPHBIX, TOPHO-CTPOUTE/ILHBIX U
OypOB3pBIBHBIX PabOT, OCYIeCTB/IATh KOHTPO/Ib KauecTBa paboT 1 obecrieunBaTh NPaBUIbHOCTD BBIOTHEHUS UX UCIIOTHUTE/ISIMU, COCTaB/IATh
rpaduky paboT U MepCreKTHBHBIE M/IaHbI, THCTPYKLIMH, CMeThI, 3assBKM Ha MaTepuasibl U 000py/j0BaHHe, 3aro/IHITh He0OX0AMbIe OTUeTHbIe
JOKYMEHTBI B COOTBETCTBUU C YCTAHOBJIEHHBIMU (hOpMaMH

3HaThb

HowmeHknamypy u cmpykmypy 0OKyMeHmayuu

Bonpocel 3auera

1. TexHoJ/iorMUeCKUil perjiamMmeHT.
2. Tlacmopt npoOsI
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OL[EHO‘JHBI@ cpeacTBa

CTpyKTypHBI
1 5/1eMeHT [1naHupyemble pe3ysibTaThl 00y4YeHust
KOMIIeTeHLIUU
3. XKypnan nabopaTopHbiii.
4. OObeMm u cofiepKaHue peryiaMeHTOB.
5. Tlpumep T€XHOIOTMUECKOTO perjiaMeHTa repepaboTKH reMaTHUTO-
MarHeTUTOBBIX PYA.
Ymetb ... COCTaBJIATh rpauiky paboT u 3ajanue
MepCreKTUBHbIe [1/1aHbl, UHCTPYKLIUU, 3a5IBKU 6. CocTraBUTh ()parMeHT TEXHOJIOTHUECKOTO periaMeHTa repepaboTKu
Ha MaTepuasbl ¥ 060py/j0BaHKe, 3aro/HITh Me/IHO-LIMHKOBO! py/ibl (I10 3a/laHHIO0 TIpero/iaBaTeris).
HeoOXOZMMbIe OTUETHbIE JJOKYMEHTHI B
COOTBETCTBHMM C YCTaHOBJIEHHbIMU (hOpMaMU
Bnagets ...HasbIKamu eéedeHusl HcypHaia pabom u ITpoBepka oTueTa /1ab0paToOpPHOIl padoTHI

cocmasneHusi omuemos 06 uccne008aHuU HA
0602amui0Ch.

e Ormpezie/sieHrie U3MeILUYaeMOCTH Py/bl. [TocTpoeHre rpaduKOB KUHETHKH
U3Me/IbUeHHUsT
* HcribiTaHHe TI0/Ie3HBIX UCKOTIAeMbIX Ha 000raTHMOCTh
rPaBUTALIMOHHBIMU MeTOoZlaMu oboraijeHus. IlocTpoeHue u
aHa/M3 KpUBbIX 060oratumMocty. OripeziesieHre TeopeTUIeCKH
BO3MOYKHBIX Pe3yJIbTaTOB IPABUTALMOHHOTO 0OOTaIl|eHUs]
Y/
* VcmbiTaHust 000raTUMOCTH MOJIE3HBIX UCKOTIAeMbIX MAarHUTHBIMU
METOZIaMH.
IIpoeepka 3adanuti domawiHeli pabombl
Oripeie/ieHyie TEOPETUUECKH BO3MOKHBIX Pe3y/IbTaTOB IPAaBUTALIMOHHOTO
oborarteHust pyabl.

[TK-12 roTOBHOCTBIO OTepaTHBHO YCTPaHATh HapYIIeHUs TTPOU3BO/ICTBEHHBIX MTPOLIECCOB, BECTU TIEPBUUHBIN yUeT BBINOTHIEMBIX paboT,
aHa/M3MpOoBaTh OTepaTHBHbIE U TeKYILMe [10Ka3aTe/y MPOM3BO/CTBa, 000CHOBBIBATH MPe/|I0’KeHMsI TI0 COBEPIIIEHCTBOBAHUIO OPraHU3aluy

MMpOM3BOACTBA

3HaThb

...8UObI U NOPSIOOK UCCAe008AHUSL;
...Memoobl U MEemoouKu Ucc1e008aHull;

Bonpocel 3auera
1. Tlpunuwmn YeuotTa?
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OL[EHO‘JHBI@ cpeacTBa

CTpyKTypHBI
1 5/1eMeHT [1naHupyemble pe3ysibTaThl 00y4YeHust
KOMITIeTeHLIUU
...Kpumepuu mMo0eaupo8aHust, Memoobl 2. Pa3smep (ppakuiy MUHepabHbIX YaCTHUL]?
obpabomxku uHpopmayuu. 3. Kak usMmeHnsercs Heyjiea/bHas cernapaliiOHHas XapakTepuCTHKa?
4. Kak c yBesiMueHHeM KPYTU3HbI CerapalOHHON XapaKTePUCTUKU CXeMbI
MEeHSIeTCs COZeprKaHue I0JIe3HOr0 KOMITOHEeHTa B KOHL|eHTpare?
5. [TlocTaHoBKa 3a/layv MPOTHO3UPYIOLLET0 pacyeTa TeXHOJIOTMUeCKHUX CXEM.
Ymets ...n0CcmMasumb 3KCNepuUMeHMA/bHyl0 Cepuro . 3apauu /151 IPOME)XXYTOYHOI0 KOHTPOJIA
no npedoCcmasneHHOMY NAAHY; Omnpefienure, NpUrofHO /1M ypaBHeHWe ToBapoBa /1JIs1 ONUCaHUsI KUHeTUKU
...CNJIAHUpOBAMb U NOCMAsumb 3KcnepumeHm | usmesbueHus pyzsl I o kpynHoctu -0,10+0 u -0,074+0 mMm.
...OyeHusamb 00CMamo4YHOCMb U
00CMOBepHOCMb 3KCNEePUMEHMA/AbHbIX
OQHHbIX, KOPPEKMHO 8blpaXcamb U
ap2ymeHmuposaHHo 060CHOBbIBAMb
nosoJiceHus npedmMemHoll obaacmu 3HaHus
Bnaznets ... HayuHoli mepMmuHoaozuetl 8 obracmu 3amura /1abopaTopHO¥ padoThI

obozawjeHus n.u.;

... Memoodamu pabombl C NPUKAAOHbIMU
Cneyuanu3upO8aHHbIMU NPOPAMMAMU U
6asamu OaHHbIX;

... OCHOBHbIMU Memodamu u npubopamu
HAyUHbIX UCCAe008aHUll 8 0baacmu
oboz2aujeHus n.u.

3. OnpepeneHre pacKpbIBa@MOCTH MUHepasoB. [locTpoeHue 3aBUCUMOCTeH
PACKPBITHUSI MUHEPAJIOB OT TIPO/IO/DKUTETBHOCTA U3METbUeHUsT PY/IbI.

ITK-16 TOTOBHOCTBIO BBITIOJIHATh SKCIIepUMEHTAa/IbHBIE U ﬂa6opaToprle ncaiegoBaHusl, MTHTEPIIPETUPOBATH IMOJIYUE€HHBIE DE3Y/IbTdThI, COCTABJIATE U

3alMIIATh OTUEThI

3HaThb

... OCHOBHble MemoObl UCCAe008aHULll,
ucnonb3yemblix 8 00602aujeHuu nosne3HbIX
UCKONAeMmbilX. . .;

... UCMOYHUKU HayuHoU UuH¢opmayuu u
0b6/1acmb NOUCKA.

Bonpocel 3auera
6. Metoauka SPI.
7. Metoavka ¢pupMel «Anmic-Hanmepe».
8. Meroauka uHctutyTa «MexaHoOp».
9. Kakoe ¢u3nueckoe CBOMCTBO py/ibl OTIpe/iefisieTcs pa3/iaB/iMBaHUeM KycKa?
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OL[EHO‘JHBI@ cpeacTBa

CTpyKTypHBI
1l 571IeMeHT [TnaHupyemMble pe3y/bTaThl 00yueHUs
KOMIIeTeHLIUH
10. YpaBHeHUe KUHETUKU (IOTaLMH.
11. [1ns1 Kako# pypl Lenecoobpa3Ha KpyIHOMOPLIMOHHAs COPTUPOBKA Ha
yCJIOBHBIE COPTa, BHYTPUCOPTOBOE yCPeJHEHUE B COPTOBOM CKJlajie-
CMecHuTesIe C TOC/IeIyOIIel IIUXTOBKOW WX pa3/e/ibHON TiepepaboTKOM
COpPTOB?
12. ingekc uncToit paboTsl BoHpa.
YmeTb ...0amb onpedesneHusi u 006BACHUMb 3ajgauu A1 NPOMEXYTOUHOr0 KOHTPOJIsI
CyWHOCMb 518/1eHUll; 3.5. Hwke npuBesieH (pakLMOHHBIA COCTaB KACCUTEPUTOBOM Py/ibl, U3Me/IbYeHHOU
...cobupamb U cucmemamu3upogamb B TeueHre 40 MUH:
pasHoobpasHyro uHpopmayuio u3 ®pakuus HepyaHas CpocTtku Pynuas
MHO20UUCAeHHbIX UCMOYHUKO8, 06CYyH0amb Y, % 50,4 44,3 5,3
cnocobbl 3¢hhekmusHO20 peteHust HayuHou Bsn, % 0,39 0,37 8,30
npobaembil....; Onpegenvre KO3QOULMEHT paCKPbIBAEMOCTU KaCCUTEPUTA U KaTeTOPUIO 10
... Ha ocHoge cobpaHHoll uHopmayuu PacKpbIBaeMOCTH pPY/[ibl.
8blAA6/151Mb MeHOeHYUU, 8CKPbIBAMb
NPUYUHHO-C/1e0CMBeHHble C8513U, onpeoesimb
yenu, ebibupamb cpedcmad, 8bl08U2AMb
2unomesbl U uoeu.
Bnapetsb ... Memooamu noucka uH¢opmayuu 8 3awjuma nabopamopHbix pabom

bubauomeke u cemu uHmepHem;

...HasbIKamu u Memoouxkamu obobujeHus
pe3y/bmamos peweHust, 3KChepuMeHMmMaabHou
deamesnbHOCMU;

... OCHOBHbIMU MemoO0amu Ucc1e008aHusl 8
obaacmu ..., n(pakKmMu4ecKuMu yMeHusmu u
HABbIKAMU UX UCNO/Ab306aHUS;

4.0OrmpefiesieHNe M3MenbuaeMoCTy pyAbl. [locTpoeHue rpadMKOB KUHETUKU
usMesibueHust Onpe/iesieHre pacKpblBaeMOCTH MUHepasoB. IlocTtpoenue

3aBUCHUMOCTeHN PaCKpBITUA MHUHEPAJIOB OT IIPOAO/DKUTE/IbHOCTH M3MeJ/IbUeHWA PY/bI.

1. VcribITaHue 110J/1e3HBIX UCKOTIaeMbIX Ha 060TaTUMOCTh
rpaBUTALIMOHHBIMUA MeToZiaMu oborarieHus. [TocTpoeHue U aHamu3
KpUBBIX oboratumocTu. OmipeZiesieHe TeOPeTHUeCKHA BO3MOKHBIX
pe3y/bTaToOB IPaBUTALIMOHHOTO 00OTallleHUsT PYAbI.

2. HWcrbiTaHusi 060raTUMOCTH 10JIe3HBIX UCKOTIaeMbIX MarHUTHBIMU
MeTOZaMM.
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CTpyKTypHBI
1 5/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl 00yueHust

OL[EHO‘JHBI@ cpeacTBa

IIpoeepka 3a0aHuti domawHeli pabombi
VccnemoBanrie 060raTUMOCTH PY/ZbI B KDYITHOKYCKOBOM Bu/je. [TocTpoeHue
3aBUCHUMOCTEM PACKPBITHSI MUHEPAJIOB OT MPOZ0/DKUTETbHOCTH U3Me/IbUeHHSI PY/Ibl.
Pacuet nokasaTe/isi KOHTPACTHOCTH PY/ibl TI0 ee (GPaKI[MIOHHOMY COCTaBY ¥ KPUBBIM
KOHTPACTHOCTH.
3. BrbinonHeHue (hoTariOHHBIX OMBITOB TI0 TIPUHIIAITY HETIPEPBIBHOTO
npotiecca.
4. UVcnbitanus 060raTUMOCTH TIO/Ie3HBIX MCKOTTaeMbIX
(bI0TalMOHHBIMUA METOZIAMHU.

ITK-18 ByiafieHeM HaBbIKaMM OpTraHU3al[Mi HayUHO-UCC/Ie/I0BaTeIbCKUX paboT

3HaThL

... OCHOBHblE MemooObl UCCAe008aHULlL,
ucnosb3yemblix 8 00602aujeHul nosne3HbIX
UCKONAeMmbilX. . .;

... UCMOYHUKU HayuyHoU uHopmayuu u
06/1acmb NOUCKAa.

Bonpocsl 3auera

13. o kakoii popmyJie orpegensiercs Ko3hdUleHT u3MeTbuaeMOCTU?

14. TIpu cocTaBIeHUM TEXHOIOTUUYECKON CXeMbl KAKUMU TIPUHLIATIAMU CJIeZlyeT
PYKOBO/ZICTBOBATbCA?

15. Kak onpezie/isitoT ChIITy4yeCTb MaTepuasna?

16. Uem xapakrepu3yeTcs CryLaeMOCTb ITyJ/IbIIbI?

17. YTo Takoe cenapaljMOHHasi XapaKTePUCTHKA?

18. Ha pa3nuunu B Kakux pas/iesisieMbIX CBOHCTBaX OCHOBaH (h/I0Tal[MOHHBIN
MeTo/| oboraIteHus ?

19. TexHonornyeckas rpooa.

20. I'paHy/ioMeTpUYeCcKuii COCTaB PY/bI.

21. TekcTypa U CTPYKTypa pyzpbl.

22. Pa3genvresibHble MPU3HAKU YaCTHLI.

23. PpakiOHHbIe XapaKTePUCTUKH.

24. DTanbl ucciefioBaHus (PIOTUPYEMOCTH MUHEPA/IOB U3 DY/,

25. Llenb ¥ MeTO/IMKA BBITIOJIHEHUsI TIOUCKOBBIX OMBITOB (DIOTALMU PYA.
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OL[EHO‘JHBI@ cpeacTBa

CTpyKTypHBI
1l 571IeMeHT [TnaHupyemMble pe3y/bTaThl 00yueHUs
KOMITeTeHLIUU
26. Kakue ¢akTopbl peryMpyroT Npy Ofpesie/leHuH pexxuma (pyiotauyu
MUHEepabHOr'0 CbIpbs?
27. Kakue cxeMbl IPUMEHSIFOT MPU (Py1oTalMOHHOM O0oralljeHUu pyA?
28. dakTopsbl, onpeesstore BEIOOp cxeMbl (IOTAld MUHEPAIOB U3 PY/.
29. Ocob6eHHOCTH BBITIO/IHEHUS OTIBITOB ()/IOTALIUK PY/, B 3aMKHYTOM LUK/,
30. OCHOBHBbIe TIPUYMHBI [IJI0X0H (JIOTHPYEMOCTH KPYTTHBIX YaCTHULI.
31. dakTopsl, BAUAIOLIYE Ha (IOTUPYEMOCTb KPYITHBIX YaCTHLI.
32. daoTalMOHHBIe afnapaThl, IpUMeHsieMble [isi (p/10Talyy KPYIHBIX YaCTHLL.
Ymets ...0amb onpedeneHusi U 00BACHUMb 3ajau /1 IPOMeXXyTOUHOI'0 KOHTPOJIA
CyWHOCMb 518/1eHUll; ITo momyueHHBIM TPaIeCKUM 3aBUCMOCTSIM OTIpe/iesisieM BpeMsi, HeoOXogumoe
...cobupamb u cucmemamu3upoeamb st u3menbuenus pyael B I v 11 cragusix ot kpynHocTtH 15 % kiacca -0,074+0 mm
pasHoobpasHyro uHpopmayuro u3 1o 50 % u ot 50 10 90 % COOTBETCTBEHHO
MHO20UUC/EHHbIX UCMOYHUKO8, 006CyHc0amb
cnocobbl 3¢hhekmugHO20 peteHust HayuHou
npobnemsbil...;
... Ha ocHoge cobpaHHoll uHpopmayuu
8blAA6/151Mb MeHOeHYUU, 8CKPbIBAMb
NPUYUHHO-C/1e0CMBeHHble C8513U, onpeoesimb
yenu, ebilbupamb cpedcmad, 8bl08U2AMb
2unomesbl U uoeu.
Bnagethb ... Memooamu noucka uHgopmayuu 3amuTa s1abopaTopHoi padoThI

bubauomeke u cemu uHmepHem;

...HasbIKamu u Memoouxkamu obobujeHus
pe3y/bmamos peweHust, 3KChepuMeHMmMaabHol
deamesnbHOCMU;

... OCHOBHbIMU MemoO0amu Ucc1e008aHusl 8
obaacmu ..., n(pakKmMu4ecKuMu yMeHusmu u
HABbIKAMU UX UCNO/Ab306AHUS,;

4. VicrnibITaHKe MO0JIe3HBIX UCKOTaeMbIX Ha 000raTUMOCTb I'PABUTALMIOHHBIMU
MeToziamu oboraiieHusi. [TocTpoeHHe U aHaIU3 KPUBBIX 000TaTHMOCTH.
IIpoeepka 3adanuti domawiHeli pabombl
Oripezie/ieHyie TEOPETUUECKH BO3MOKHBIX Pe3y/IbTaTOB rPAaBUTALIMOHHOTO
oborarteHust pyabl.
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CTpyKTypHBI
1 5/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl 00yueHust

OL[EHO‘JHBI@ cpeacTBa

[TK-20 ymeHuem pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUYECKYH0 1 HOPMAaTHBHYIO JOKYMEHTAILIUIO B COCTaBe TBOPUYECKUX KOJUIEKTHBOB U
CaMOCTOSITe/IbHO, KOHTPOJIMPOBATh COOTBETCTBHE NIPOEKTOB TPeOOBAHMUSAM CTaH/APTOB, TEXHUUECKUM YC/IOBUSM U [JOKyMeHTaM MPOMBbIIIIJIEHHON
Oe3omacHoOCTH, pa3pabaThiBaTh, COTIACOBLIBATE M YTBEPK/IAaTh B YCTAHOB/IEHHOM TIOPSIJKe TeXHUUECKHe, MeTOANYeCKre U UHbIe OKyMEeHTHI,
peryiaMeHTHUpPYIOLIYe MOPs0K, KauecTBO U 0e30MaCHOCTh BHIMIOJIHEHHUS] TOPHBIX, TOPHO-CTPOUTE/IBHBIX U B3PBIBHBIX PaboT

3HaTtb ...CMPYKMypy mMexHO/102U4eCKO20 Bonpocs! ycTHOro onpoca
pez2nameHma 1. TIpaBwsia opraHu3anuu paboyero Mecra
2. Ilopsimok MOArOTOBKU SKCIlepUMeHTa
3. TlopsiioK BIMIOJHEHUS UCC/Ie/l0BaHUM
Ymetb ...cocmasumb pasoes MexHoN102U4YeCcK020 3aaum /1 IPOMEXXYTOUHOI'0 KOHTPOJISA
peznameHma 1. ITpousBoauTensHOCTL habpuku 10000T/cyT. @abpurika repepabaThiBaeT pyay,
TIOCTYTIAIOIIIYIO C 2-X PY/IHUKOB: 1-# ¢ copep>xaHueM 1% u 00bEM repepaboTKu
cocrasysieT 20% ot ob1tero; 2-# ¢ cogep)kanrieM 1,5% 1 00bEM repepabotku 80%
ot obirero. ITosyuaroT KOHI[eHTpaT ¢ coziep>kaHueM 50% 1 XBOCTHI C COJiep)KaHUEM
0,1%. OnipegenuTh MOTEpU MeTasljla C XBOCTAMM.
2. Ha ¢dabpuke nonyuarot 2 KoHIleHTpaTa. [1eCKOBBIH C cofilep)KaHWeM B HEM Me/In
— 20% u maccoii — 1001/cyT. IllnaMoBbIi € cofiepskaHueM B HEM Meu — 15% u
macco 200t/cyT. ®abpuka nepepabaThiBaeT pyy C cofiep>xaHueMm 1% u umeet
nipousBoguTenbHOCTL — 10000T/cyT. OnpesieiMTh CKOIBKO TOHH MeTaJljla BbIIJIaBAT
Ha MeTa/UTypruyeckoM 3aBo/ie U3 KOHLIeHTpaTa.
Bnagets ...HaBbIKaMU cocmae/neHue 3amuTa y1abopaTopHOii padoThI

MexHOo/102u4eCcKo20 peeaameHmada.

5. WcmbiTaHusi 060raTUMOCTH T10JIe3HBIX MCKOTIA€MbIX MarHUTHBIMU
MeTO/IaMHU.
IIpoeepka 3a0aHuti domawiHell pabombl
BeirnosiHeHHe (I0TAIIMOHHBIX OIBITOB IO MPUHIIUITY HETIPEPBIBHOTO
niporiecca.
VcribITaHusl 000raTUMOCTH TOJIe3HBIX UCKOTIAeMbIX (hJI0TAaIMOHHBIMM METO/JAMU
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CTpyKTypHBI
1 5/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemMble pe3y/bTaThl 00yueHUs

OL[EHO‘JHBI@ cpeacTBa

[TK-22

TOTOBHOCTBIO Pab0TaTh C MPOrPaMMHBIMU MPOAYKTAMH 00II[ero 1 CrielidaJbHOTO Ha3HaueHwUsI /171si MO/Ie/TMPOBAHUS MECTOPOK/I€HUN TBePIbIX
TI0JIe3HBIX MCKOTAaeMbIX, TEXHOJIOTHI 9KCITyaTalliOHHOMN pa3Be/iKy, 00bIYM U NepepaboTKU TBep/IbIX 110J1e3HBIX MCKOIaeMbIX, TIPH CTPOUTETLCTBE
M 9KCIUTyaTally 10/[3eMHBIX 00BEKTOB, OIleHKe SKOHOMHUECKOH 3((eKTHUBHOCTH TOPHBIX ¥ TOPHO-CTPOUTE/TBHBIX PabOT, IPOM3BO/ICTBEHHBIX,
TeXHOJIOTMYeCKHX, OPraHU3aljMOHHbIX U (PMHAHCOBBIX PUCKOB B PHIHOYHBIX YC/I0BHUSIX

3HaThb ... OCHOBHbIE MemoObl UCCAe008aHULI, 4. TlpaBusa opraHu3anyy pabouyero mMecta
Npo2pammbl MOOeAUPOBAHUSL, UCNONb3YeMblX 5. Tlopsimok MOATOTOBKY KCIIepUMeHTa
8 0b02awjeHuU Noae3HbIX UCKONAdeMblX. . .; 6. TlopsimoOK BBIMOIHEHUS UCC/IeIOBaHUM
... UCMOYHUKU Hay4yHoU uHopmayuu u
obsacmb noucka.

Ymetb ...0amb onpedesieHust U 00BACHUMD 3ajgauu /i MPOMEKYTOUHOT0 KOHTPOJISI
CywHOCmb s16/1eHull; 1. ITpousBoauTensHOCTL habpuku 10000T/cyT. @abpurika repepabaThiBaeT pyay,
...cobupamb u cucmemamu3upoeamsb TIOCTYTIAIOIIIYIO C 2-X PY/IHUKOB: 1-# C copep>xaHueM 1% u 00bEM repepaboTKu
PasHoobpasHyto uHgopmayuio u3 cocraBysieT 20% ot ob1rero; 2-# ¢ cogep)kanreM 1,5% 1 00bEéM repepabotku 80%
MHO20UUC/AEHHbIX UCMOYHUKO8, 06cyxcoampb | ot obiero. [TosyuaroT KOHI|eHTpaT C cogep>kaHreM 50% ¥ XBOCTHI C COZiepKaHHeM
cnocobbl 3¢ppekmueHozo peweHus HayuHoli | 0,1%. Oripefie T MOTEPH MeTasiia C XBOCTaMHU.
npobaemsbil....; 2. Ha ¢dabpuke nonyuarot 2 KoHIleHTpaTa. [1eCKOBBIH C cofilep)KaHUeM B HEM Me/In
... Ha OCHoge cobpaHHoll UHpopmayuu — 20% u maccoii — 1001/cyT. IllnaMoBbIi € cofiepskaHueM B HEM Meu — 15% u
8bls6/151Mb MeHOeHYUU, BCKpbl8amb Macco 200t/cyT. ®abpuka repepabaTteiBaeT pyay ¢ cojiep)kanueMm 1% u umeet
NPUYUHHO-C/1e0CMBeHHble C8513U, onpedeassimb | Tipor3BoguTenbHOCTh — 100001/cyT. OnpesenuTh CKOJTBKO TOHH MeTaslla BbITIaBsIT
yeau, 8blbupams cpedcmea, 8b108U2aAMb Ha MeTa/l/TypruueckoM 3aBo/ie U3 KOHLIeHTpara.
2unomesbl u uoeu.

Bnazets ... Memodamu noucka uHgopmayuu 8 3amuTa y1abopaTopHOii padoThI
bubauomeke u cemu uHmepHem; 6. W cnbiTaHusi 060raTUMOCTH TI0/Ie3HBIX MCKOTIaeMbIX MarHUTHBIMHU
...HABbIKAMU U Memooukamu obobujeHus MeTOZaMHu.
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CTpyKTypHBI
1 5/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemMble pe3y/bTaThl 00yueHUs

OL[EHO‘JHBI@ cpeacTBa

pe3yabmamos peuwleHusl, 3KCnepumMeHmaabHoll
desamenbHOCMU;

... OCHOBHbIMU MemoOamu Ucc1e008aHUsl 8
obaacmu ..., N(pakKMuuecKuMu yMeHUsiMu U
HABbIKAMU UX UCNO/Ib308AHUS;

IIpoeepka 3a0aHuti domawHeli pabombi

BeimosiHeHue (h/I0TAIMOHHBIX OIMBITOB TI0 TIPUHIIUITY HETIPEPBIBHOTO TIPOIiecca.
VcnibiTaHust 060raTUMOCTH TI0/Ie3HBIX UCKOTIaeMbIX (DJI0TAaIJHOHHBIMU

MeTOo/[aMU

[TCK-6-1 criocobHOCTBIO aHA/TM3UPOBAaTh FOPHO-TE0I0TMUeCKy0 HH(GOPMALIUIO O CBOMCTBAX U XapaKTepUCTUKAaX MUHEPATbHOTO ChIPbs U

BMETIAOIIHX T

opoA

3HaThL

...OCHOBHble Npoyecchbl 0b602awyeHus
nose3HbIX UCKonaeMblx, 0becneuusaroujux
MAKCuUMaabHoe u3eneueHue 8cex YeHHbIX
KOMNOHEeHMOo8;

...mexHon02uUecKue cxembl U PeXCUMbl
0602auyeHus NoNe3HbIX UCKONAeMblX.

... NPU3HAKU ONMUMA/bHOU MeXHOA02UUeCKOl
CcxeMmbl

Bonpocsl 3auera
33. daKTopsl, BAUAIOLIYE Ha pe3y/abTaThl (UIOTALIMd MUHEPATLHOTO ChIPbSI.
34. Kakoe CBOMCTBO MUHepasIOB Ha3bIBaeTCsl (PJIOTUPYEeMOCThIO?
35. Knaccuduikarusi MUHepasoB 1o (GI0TUPYyeMOCTH.
36. [l yero NpUMeHsIIOT (UIOTal[OHHbIE peareHThI?

37. OCHOBHBIe 33/lauM, pelliaeMble MPU U3yueHur GI0TUPYeMOCTH MUHEepPasoB.

38. IToAroToBKa MUHepa/bHBIX 3epeH K UCC/IeZJoBaHUsIM (DJIOTUPYeMOCTH.
39. Knaccudukaiiys (ioTaijioHHBIX peareHTOB 1 HX 11e/IeBOe Ha3HaueHUe,

Ymetb

...8blsA6/151Mb 00BeKMbl 0151 YAyUlLeHUs
8 MexHUKe U MexHO102UU;
...npeodnazamb, 3HAsi COCMAs pyokbl,
ONMUMAanbHYI0 MexHO/A02Ul0 nepepabomku;
...npedcKazamb ONMuUMAajbHble NoKazamenu
pabombi oboeamumenbHoll (pabpuku

3aja4M /1 IPOMEKyTOYHOr0 KOHTPOJIs
1. BbINosHeH akTUBHBIN 3KcriepuMeHT Tuna [ N=2° ro nyiaHy Buzia

Howmep ornbiTa 1 2 3 4 5 6 7 8
X, + - + - + - + -
X, + + - - + + - -
X; + + + + - - - -

[Tnan peanv3oBaH TpWwKAbl. HeoOXoanMo HaTH MOZie/Th BHZA

Ty =apt a Xy + aXot asXs+ apXiXo + aXiXs+ apnXoXs+ apsXiXoXs

1 C ee TIOMOII[bIO OTIpe/ie/IUTh ONTHUMabHBIN peareHTHbIN peXkuM (hI0TalMOHHOTO
Tripoljecca, UCT0Jb3ys CaeyIoIUe SKCIIepUMeHTaIbHbIe JaHHbIe.

1.1. Ilpu dnoTaniy MeHOM pyAbl U3yUeHO BJIMSIHKE PacX0/|0B CyIb(uAa HaTpUs
(x1), OyTHIIKCaHTOreHaTa Kaus (X2) U Moaudukaropa (Xs) Ha BbIXO/, MeJJHOTO
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OL[EHO‘JHBI@ cpeacTBa

CTpyKTypHBI
1 5/1eMeHT [1naHupyemble pe3ysibTaThl 00y4YeHust
KOMITeTeHL MU
KoHLeHTpaTa (i, %).
3aZlaHO0 Xy, T/T Xo, T/T X3, I/T
Xo 61 50 1.00
Ax; 35 16 0.36
[TonyueHo
1) Homep omnbiTa 1 2 3 4 5 6 7 8
Y, % 3,5 3,1 3,9 3,3 3,6 3,0 34 3,1
a2
2 53=0,026.
Bnagets ...UH¢opmayueti o ceoilicmeax u 3azauu 1 IpOMeKyTOYHOI'0 KOHTPOJIS

XapakmepucmuKkax MUHepaibHO20 ChIPbs U
gmewjaroujux nopoo

...HaebIKamu 060CHOBAHUS
YyenecoobpasHocmu Ucnonb308aHUs
onpeode/ieHHbIX Memooo8 0b602aujeHus,
...Hasblkamu paspabomku u peaausayuu
npoekmog npou3goocmea npu nepepabomke
MUHEepanbHO20 U MexHO2eHHO20 ChbIpbsl

2. Paccunraiite 3¢)(eKTUBHOCTb MPU3HaKa paszesieHus O, U NoKa3aTe/Ib IPU3HaKa
pasjiesieHus TI0 KpUBBIM 000raTUMOCTH, UCTIO/b3Ysl CIeAYIOLe pe3y/bTaThl.

2.1. [1nda pyzpl, TOKa3aTeb KOHTPACTHOCTU KOTOPOU paBseH 1,12, onpepesneH
cieflyrolri (hpakIMOHHBIN COCTAB MO pa3/ie/TMTelbHOMY TIPU3HAKY.

Howmep I'panuia pakiyii Mo BesMUrHe GCi, % Yo, %
(Gpakuuu | pasfenuTenbHOro NpU3HaKa
oT [0

1 0 200 0,2 30,0

2 200 600 0,6 30,0

3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
S5 >1800 15,3 10,0

3. ITpousBogurensHOCTh (habpuku — 10000T/cyT. Ha dabpuke nomyuatot 2
KoHLleHTpaTa. CBUHIIOBBIM C cofiep>kaHHeM B HEM CBUHIIA — 55%, LIMHKA — 5%; npu
V3BJIeYeHUU B Hero CBUHLA — 85%; LIMHKOBBIM C coZlep)KaHeM B HEM LJMHKA —
50%, cBuHLIa — 1%; nipu u3BneYeHur B Hero LWHKA — 80%. Pyga nmeet
cozpepxanue: ceBuHLUa — 1%, 1uHka — 1,5%. OnipefienmuTh 1oTepy CBUHL|A C
XBOCTaMH.
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CTpyKTypHBI
1 5/1eMeHT
KOMITeTeHL MU

[TnaHupyemble pe3y/bTaThl 00yueHust

OL[EHO‘JHBIQ cpeacTBa

4. Macca npo6s1 pyzabl 1000 Kr, pazMep MakCUMaabHOT0 Kycka 50 MM, a =2, K
=0,1. cocTaBbTe CXeMy pa3fe/Ku MpoObI.

5. Pacxop cobuparens o TexHosioruueckout cxeme — 100 r/T. HaBecka pyast — 100
rp. Kakoe Ko/inyecTBO peareHTa (M/1) Hy>KHO /]03MPOBaTh B MIPOL[ECC, eC/TN
KoHLeHTpauus — 0,1 %?

6. BeimonHeH cutoBou aHanu3 Ha curtax: 40; 20; 10; 5; 2,5; 1,25 mm. [TonyueHsl
BbIX0/1a, T: 100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpotite
XapaKTePUCTUKU KPYITHOCTH.
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ITepeueHb eonpocoe Kk 3auemy:

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

ITo kakoi1 GpopmyJie onpesensieTcs Ko3((GULIMEHT U3MeTbuaeMoCTH?

[Ipu cocTaBieHMM T€XHO/IOTMYECKOM CXeMbl KAKUMU MPUHLIUIIAMU C/1e[lyeT
PYKOBO/ICTBOBAaThCS?

Kak onpefenstoT cblllyyecTs MaTepuana?

YeM xapaKTepu3yeTcsi Cr'yIiaeMOCTb TTyJ/IbITbI?

Yro Takoe cernaparjuoOHHas XapaKTepucTUKa?

Ha pa3nmuuuu B KaKux pa3s/ie/isieMbIX CBOMCTBaX OCHOBaH ()JIOTAL[MOHHBIN MeTO/
oborarieHus ?

[TpuHiun Yeuotrra?

Pa3mep ¢pakiy MUHepasbHbIX YacTUL]?

Kak n3MensieTcsi HejleasibHasi Ccerapal[MiOHHasi XapaKTepUCTHKa?

. Kak ¢ yBenMueHreM KpyTH3HbI CcerlapaliiOHHON XapaKTepPUCTHUKU CXeMbl MEHSIeTCSI

CcoJep>KaHHe T10/1€3HOI0 KOMITIOHEHTA B KOHL[EHTpaTE?

. [TocTaHOBKa 3aZjau¥ POTHO3UPYIOLLErO pacyeTa TeXHOJIOIMYEeCKUX CXeM.

. Metoauka SPI.

. Metonuika dvpmbl «Annic-Yanmepe».

. Metosvika uHcTUTyTa «MexaHOOp».

. Kakoe ¢usnueckoe cBOWCTBO pPy/bl OTpe/iesisieTCs pa3fiaBiuBaHieM Kycka?

. YpaBHeHUe KUHEeTHUKU (PJIOTaLUH.

. [lnst Kakoii pyblI LjesiecooOpa3Ha KPYITHOMIOPLMOHHASI COPTUPOBKA Ha YC/IOBHBIE COPTAa,

BHYTPHCOPTOBOE yCpeJiHEHNEe B COPTOBOM CKJlaJle-CMeCHTesIe C TIoC/IeyIoLei
IIMXTOBKOM WM Pa3ZiesibHOM repepaboTKoi COPTOB?

Wupekc uncroii pabotel boHpa.

TexXHOIOrMuecKuii peraaMeHT.

TexHonoruueckas rpooa.

I'paHy/nomMeTpUUeCcKuil COCTaB PyAbl.

TekcTypa U CTPYKTypa py/bl.

O/eMeHTHBIA COCTaB py[.

MuHepanbHbIM COCTaB py/.

du3rKo-MexaHU4YeCKre CBOMCTBA Py Y MPOAYKTOB 00OTrarieHus.
Pa3penutenbHble IPpU3HAKK YaCTHL.

@pak1MOHHbIe XapaKTePUCTHKU.

CenapalioHHble XapaKTePUCTHUKU (KpUBbIE pa3/ie/ieHus) WIh BO3MOXXHOCTH
oboraTuTe/bHBIX amnrapaToB U CXeM.

PackpeiTrie MyUHepabHBIX (as.

OO0r1mast CTpyKTypa cxeMm o0orarreHus..

VcnbiTaHust OTAe/TbHBIX TeXHOJIOTHUeCKHX orepaliuii oboraiieHus..

BbI160p TEXHOMOTHUECKOW CXeMbl pa3/e/ieHusl.

V3MeHUMBOCTb XapaKTepUCTHUK DY/,

YcpeznHeHe py/Z, UyTpaB/ieHHe KaueCTBOM MPOJYKLIWH.

VcnibITaHusi TEXHOIOTUUECKHX CXEM.

[TprMepbl TeXHOIOTUYECKHX peraMeHTOB.

O6mbem u cofep>kaHre peryiaMeHTOB.

[Tpumep TeXHOOTHYECKOTO perjilaMeHTa riepepaboTKH reMaTUTO-MarHeTUTOBBIX PY/,.
@dparMeHT TeXHOJIOTUUeCKOTO perjaMeHTa rnepepaboTKu MeHO-LIMHKOBOM Py /IbI.

Memooduueckue pekomeHOayuu 0/151 N0020MOBKU K 3auemy

CryzeHT fomyckaeTcs K 3adeTy rnpu nocemieHnu 80% JeKiyi, BbIOJHEHWY U 3allidTe BCeX
71ab0paTOPHBIX U MPAKTUUECKUX PabOoT, MpelyCMOTPEHHBIX TIPOTPAMMO.
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[ToaroToBKa K 3a4eTy 3aK/I0YAeTCs B M3yUeHHH U TIaTeIbHON TPOpaboTKe CTY/IeHTOM
yueOHOTo MaTepyasa AUCHUIIUHBI C YUeTOM yueOHUKOB, JIEKIIMOHHBIX, TaD0PaTOPHBIX U
MPaKTUUeCKUX 3aHSATUH, CTPYTIITMPOBAHHOTO B BH/le KOHTP/ILHBIX BOTIPOCOB.

Ha 3auet 1o Kypcy CTyzeHT 00si3aH MpeJjoCTaBUTh MOJTHBIN KOHCIIEKT JIEKLUH, 0hopMIIeHHbIe
nabopaTopHbIe U MpaKTUUecKre padoThl.

3auéT 10 KypCy NPOBO/IUTCS B BU/Ie OTBETOB Ha MSTh KOHTPOJIbHBIX BOTIPOCOB U3
TIPe/ICTaB/IEHHOTO BBIIIIE TIepeuHs..

[TonoXKuTebHbIE OLIEHKH «3aUTEHO0» BBICTABJISIOTCS, €C/IM CTY/I€HT YCBOW/I yUeOHbIN MaTepual,
VICUepIIbIBAOIL{E, JIOTUIeCKH, TPAMOTHO M37I0’KMB ero, MoKa3asl 3HaHUs CIeruaabHON
JIUTEpaTyphbl, He JOMyCKasl CYI[eCTBEHHbIX HETOYHOCTEMH, a TaK)Ke TIPAaBU/IbHO TTPUMEHSLT
TIOHATUMHBIY arrapar.

IocTixeHWe TTIOPOTOBOTO YPOBHSI OCBOEHUSI KOMITETEHIIMA ~ — «3a4TeHO» TI0C/Ie TIPABUTbHBIX
OTBETOB Ha /IOTI0JTHUTE/TbHBIE BOTIPOCOB OT TIPEIo/jaBaTesisi 1o U3y4aeMoMy Kypcy.
IocTrkeHWe CPeIHETO YPOBHSI OCBOEHUSI KOMITETEHIIM — «3auTeHO» 0e3 [[OTOTHUTE/TBHBIX
BOITPOCOB.

PEBYIIBTaTLI 3a4eTa OOBABIAIOTCS CTyAEeHTY I10C/Ie OKOHUYAdHUA ero OTBeTa B JeHb CAauu.
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