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PaGouas nporpaMma pacemMoTpena u o100peHa Ha 3ace/lann Kadeapsl reoJIOrHH, MapK-
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JIRUL DUVLEVT AU H3MUNEini M A0V IO

Hara.
[Tozmucek
No Paspen Kpatkoe coaepxanne Ne mpoTokona
I/l | TpOTpaMMEI H3MEHCHHS/ IONOIHEHA 3aceaHus s,
xadenpoi
Kageaps!
1 Ne 8 AKTyaym3anms vueGHO-MeToaudeckoro H | Ne 2 . ,/
HHQOPMALFOHHOTO ofecnievenns | ot 10.10.2017 %
| AMCUHITAHE]
2 Ne 8 AKTyanuzanus yueOHo-MeToHueckoro i | Ne 2 L
HH(OPMALHOHHOrO obecnieuenus | ot 04.10.2¢18 % I
IHCLHILTHHE] E
3 Ne8 AxTtyanusanns yueGHO-METONMYESCKOrO M | Ne 2 -
HHPOPMALTHOHHOTO obecredenus | ot 24.09.2019 [
JUCUHTIIHHEL
4 Ne 8 AKTyanu3anus yaebHo-mMeToguyeckoro u | Ne 1 v }
HH(OPMALIHOHHOTO obecnedernns | ot 04.09.2020 % I
THCITHIIIMHEL ‘/,

obyyaronmiicst fo/bkeH 00/1a7aTh C/IefyHOLUMMU KOMITeTeHLUSMMU:



CTpyKTypHBI
1 5/1IeMeHT
KOMITeTeHLIU
U

[TnaHupyemble pe3y/bTaTbl 00yueHus

OIIK-4 TrOTOBHOCTBIO C €CTeCTBEHHOHAyYHbIX TMO3ULIMKA OLleHWBAaTb CTPOEHHeE,
XUMWYEeCKU YU MUHepabHBIM COCTaB 3eMHOM KOPbI, MOP(oIoruueckrie 0COOEHHOCTH U
reHeTUYeCKre TUIbl MeCTOPOKJEHUM TBepAbIX MOJe3HBbIX MCKOIMAaeMbIX MpPU pelleHud
3a/lau MO palMOHaJIbLHOMY U KOMIJIEKCHOMY OCBOEHUIO re0pecypCHOro MoTeHluana HeJjp

3HaTh ... OCHOBHble onpeode/neHUs! U NOHSIMUSL eCMeCm8eHHbIX HAYK
... OCHOB8bI MexHO/102UuUeCcKoll MUHepaao2uu

YmeTb ...pacno3Hasamb U U3yuamb mexHo/no2uuecKue ocobeHHoCmu MUHepaaoe
u pyo

BnageTsb ...UH(hopmayueti o ceolicmeax u xapakmepucmukax MUHepaabHO20 CbIpbsl

u emMewjarowjux nopoo

HABbIKAMU OUEHKU CMpOeHUsl, XUMUYeCKO20 U MUHepaibHO20
cocmaeos Mopposoauueckux 0CoObeHHOCmMU U 2eHemuuecKue munos pyo
U MUHepasnos

[TK-11crmocobHOCThI0 pa3pabaThiBaTh U JOBOAWUTH [0 UCTIOJHUTEIEH HapsAAbl U 3a/[aHHUSI
Ha BBITIOJIHEHWE TOPHBIX, TOPHO-CTPOUTEBHBIX U OYPOB3pPBIBHBIX PabOT, OCYILECTB/ISATh
KOHTPOJIb KauecTBa paboT u obecrieurBaTh TPAaBWIBHOCTh  BBIOJHEHUS MX
WICTIO/THUTEJISIMH, COCTaB/IATh rpauku pabOT U TepCreKTHBHBbIE TUIaHbl, WHCTPYKIIWY,
CMeThl, 3afBKM Ha MaTepua/ibl U 00O0pyZOBaHHWe, 3aro/HITb HE0OXOAUMbIe OTYETHBIE
JIOKYMEHTbI B COOTBETCTBUH C YCTAHOBJIEHHBIMU (hopMamMu

3HaThb ...HOMeHK/1amypy u codepxicaHue 0OKyMeHmayuu

YmeTb ... cocmaensimpb 2pacpuku pabom u nepcnekmueHble NAaHbl, UHCMPYKYUU,
3a88KU HA Mamepudibl U 000pydoeaHue, 3anogHAMb HeobXxoOuMble
omuemHble OOKyMeHMbl 8 COOMBemcmauu C yCmaHos/AeHHbIMU hopmamu

BJ'IEI,Z[ETB ...Hasblkamu eeoeHusl JHCYpHA/Ia pa6om u cocmae/neHus omuyemog 06
ucc1e008aHul Ha 0602amuaoCh.

[TK-12 roTOBHOCTBIO OMepPaTUBHO YCTPaHATh HapyILleHUs IPOM3BOCTBEHHbIX [IPOL[eCCOB,
BECTH TIEPBUYHBIN yUeT BBITIOJIHAEMbBIX PabOT, aHa/IM3UPOBaTh ONePaTUBHBIE U TEKYIIIVe
TIOKa3aTe/v MIPOU3BOACTBA, 000CHOBBIBATH MPEJIOKEHHS 110 COBEPLLIEHCTBOBAHUIO
OpraHu3aLyy IPOU3BO/CTBA

3HaTb ...8UObI U NOPSIOOK UCCAeO008AHUS;
..Memoobl U MemMoOUKU UCCAe008aHUl;
..Kpumepuu Mo0e/nupo8aHusi, Memodbl 0bpabomku uHpopmayuu.

YmeTb ...noCMasumb  5KCNepuMeHMAabHyl0 Cepurd no npedoCcmMasneHHOMY
naaHy;

...CNIaHUpPOBaMb U NOCMAgumMb 3KCnepuMeHm

...0yeHu8ampb 00OCMamoyHOCMb U OOCMOBEPHOCMb IKCNEPUMEHMAAbHbIX
OGHHBIX, KOPPEKMHO 8bIpaxcamb U ap2yMeHmMupo8aHHO 0OOCHOBbIBAMD
nonoxceHust npedMemHoli obaacmu 3HaHust

Bnagets ... HayuHoll mepmuHonozuell 8 obaacmu obozawjeHus n.u.;

memodamu pabombl € NPUKAAOHBIMU Cneyuanu3upo8aHHbIMU
npoepammamu u 6azamu OaHHbIX;

OCHOBHbIMU MemoOdamu U npubopamu HAyYHbIX UCCAe008aHUll 8
obsacmu obozaujeHus n.u.

[TK-16 roTOBHOCTBIO BBITIONIHATB IKCTIepUMeHTa/IbHbIe U labopaTopHble UCC/IeJOBaHuS,
WHTEPIPEeTUPOBATh MOYUeHHbIe Pe3yJ/IbTaThbl, COCTAB/SATh U 3aLUIATh OTUEThI




CTpyKTypHBI
1 anemMeHT
[TnaHupyeMble pe3y/ibTaThl 00yUeHUs
KOMIIETEHITH
u
3HaTh ... OCHOBHble MemoObl UCCAe008aHULL, UCNO/b3yeMblx 8 0b602aujeHuu

No/e3HbIX UCKONAeMblX. ..;
. UCMOYHUKU HAy4HoUl UHgopmayuu u 061acmb NOUCKd.

YmeThb ...0amb onpedesneHusi U 00BSICHUMb CYyWHOCMb s168/1eHUll;

..cobupamb u cucmemamu3uposams pasHOOOPA3HYIO UHGOPpMAYUIO U3
MHO20UUCAEHHbIX UCMOYHUKO8, 06CyHc0amb cnocobbl 3¢hpekmugHo20
pewieHusi Hay4yHoli npobiembl. . .;

. Ha ocHoge cobpaHHOll uHGopmayuu ebiseAIMb MeHOeHYuU,
8CKpbl8amb NPUUUHHO-CeOCMBeHHble C8si3U, onpedeasimb yeu,
8blbUpamb cpedcmeada, 8bl0gu2amb 2unome3sbl U udeu.

Bnazsetsb ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu UHmMepHem;
..HagblKamu u MemoouKkamu 0606weHust pe3y/bmamos peweHus,
3KCnepuMeHmanbHol desimeabHOCMU;
OCHOBHbIMU  MemooaMu  uccaedosaHuss 6 obaacmu ...,
npakmuyecKumMu yMeHUsIMU U HagbIKamu UX UCNO/b308AHUSL;

ITK-18 Ba/ieHHeM HaBbIKAMU OpPraHW3alMKi HayYHO-UCC/IeJOBATeIbCKUX paboT

3HaThb ...npasuna opeavusayuu pabovezo mecma;
..NOPI0OK N0O20MOBKU 3KCnepuMeHmda;
..NOPSIOOK 8bINOAHEHUS UCCAe008aHUL.

YMeTb ...npogecmu onblm, 3KCnepumeHm;
..paspabomamsb n1aH npogedeHuUs UCCAe008aHULL;
..npogecmu onpobosaxue.

Bnagetsb ...HABbIKAMU NOCMAHOBKU ONbIMa;
. .MemoouKoll NOCMAaHOBKU ONbimd;
...Memodoso2uell NpogedeHUs1 UCCAe008aHUL.

[TK-20 ymeHueM pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUUECKYI0 U HOPMATHBHYIO
JIOKYMEHTaL[MI0 B COCTaBe TBOPUYECKUX KOJ/UIEKTUBOB U CAMOCTOSATE/ILHO,
KOHTDPOJIUPOBATh COOTBETCTBHE MIPOEKTOB TPeOOBAHUSIM CTaHZAPTOB, TEXHUUYECKUM
YCJIOBUSIM U [JOKYMEHTaM TIPOMBILIIEHHOUW 6e30macHOCTH, pa3padaThiBaTh,
COI'JIaCOBBIBATh U YTBEPKJATh B YCTAHOB/IEHHOM IOPsJKe TeXHUYeCKue, MeToAuueCcKre
Y VHBIe JOKYMEHTBI, perjiaMeHTHPYIOLIHe TIOPsZ0K, KauecTBO U 6e30MacHOCThb
BBINIOJTHEHUSI TOPHBIX, TOPHO-CTPOUTENbHBIX 1 B3PbIBHBIX paboT

3HaTh ...CMpPYKmMypy mexHo/02U4eCcKo20 pe2idmeHma

YMeTb ...cocmasumb pazoen MexXHO/N02UUeCK020 pe2iameHma
Brnagetsb ...HasbIKAMU COCMas/eHue mexHo02U4eCKo20 pe2aameHmd.
IK-22

TOTOBHOCTBIO paboTaTh C TIPOrPAMMHBIMU TPOAYKTaMH OOIero u CreLyanbHOTOo
Ha3HAUeHWs /i MOJe/TMPOBAHUS MECTOPOXKIE€HWM TBEep/bIX TOJIe3HBIX HCKOIaeMbIX,
TeXHOJIOTUM 3KCITyaTallMOHHOM pa3BeJKH, [00bIUM U TiepepaboTKU TBep/bIX MOJIe3HBIX
HCKOTIaeMbIX, TIPU CTPOUTEILCTBE M JKCIUIyaTal[dM TI0/[3eMHBIX OOBEKTOB, OILI€HKE
9KOHOMMYeCKOW  3((eKTHUBHOCTH  TOpPHBIX W  T'OPHO-CTPOUTENBHBIX  pabor,
TIPOM3BO/ICTBEHHBIX, TEXHOJIOTUUECKUX, OPTraHW3allMOHHBIX W (DMHAHCOBBIX PHCKOB B
PBIHOYHBIX yCJIOBUSIX

3HaTb ... OCHOBHble MemoObl UCC/Ae008aHULL, NPO2PAMMbl MOOEAUPOBAHUS,
uCno/b3yemblX 8 0002aujeHuU noe3HbIX UCKONAaeMmbiX. . .;
. UCMOYHUKU Hay4Hol uHgopmayuu u 061acmb NOUCKA.




CTpyKTypHBI

1 anemMeHT
[TnaHupyeMble pe3y/ibTaThl 00yUeHUs
KOMIIETEHITH
u

YmeTb ...0amb onpedesieHus1 U 00BSACHUMb CYyUWHOCMb 516/1eHUll;
...cobupamb u cucmemamu3upoeams pazHoobpasHyio uHpopmayuio u3
MHO20UUC/AEHHbIX UCMOYHUKO8, 00CYH0amb cnocobbl 3¢h¢pekmugHo20
peuueHusl HayuHotl npobaembt. . .;
... Ha OCHOoBe cObpaHHoOll UH(hopMayuu 8bisIBAIMb MeHOeHYUU,
8CKPbIBAMb NPUUYUHHO-C/Ie0CMeeHHble C8513U, onpedeasimb yenu,
8blOUpamb cpedcmed, 8bl08U2amMb 2Unome3sbl U uoeu.

Bnagetnb ... Memooamu noucka uHgopmayuu e 6ubauomeke u cemu uHmepHem;

...HABbIKAMU U Memooukamu O606LL!€HUH pe3yjabmamos peweHus,
3KCH€pUM€HmaﬂbHOﬁ aeﬂmefleOCle,'

OCHOBHBIMU ~ Memooamu  uccnedoeaHus 6 obaacmu .. o
npakmuyeCKumu ymeHuAMU U HA8blIKAMU UX UCNO/Ib308dHUA,

[ICK-6-1 ¢mocoOHOCTBIO aHAMM3MPOBATh TOPHO-TEOJIOTUYECKYI0 HWH(OpMAIio o
CBOMCTBAX M XapaKTepUCTUKaX MUHEPAJbHOTO ChIPbsl U BMEIIA0IIMX MOPO/|

3HaTtb ...OCHOBHble ~ npoyeccbl ~ obozaujeHusi  Noje3HblX  UCKONAemblXx,
obecneuusalowjux  MAKCUMAAbHOe  U38/MeUeHUe  8CeX  UYeHHbIX
KOMNOHEHMOo8;
...MexHo/M02UYeCKUe CXeMbl U pedxcuMbl 0002aujeHusi  Nosje3HbIX
ucKkonaemblXx.
... NPU3HAKU ONMUMA/IbHOU MeXHO/102UUEeCKOU CXeMbl

YmeTb ...8bls6/15IMb 00BeKMbl 04151 YAyUleHUs: MexXHUKU U MexHOA02UU;
...npednazampb, 3HAs cocmae pyobl, ONMUMA/AbHYIO MeXHOA02UK
nepepabomku;
...npedcKazamb onmumdaabHble nokazameau pabombi oboeamumesnbHOU
¢abpuku.

BnazeTsb ...UHbopmayueli o ceolicmeax u Xxapakmepucmukax MuHepaabHO20 Cbipbsi

u eMewjarowjux nopoo;

...Hasblkamu  0OOCHOBAHUSI  YeaecoobpasHOCMU  UCNO/Mb306AHUS
onpede/ieHHbIX Memoo08 0b602aleHus;

...HasblIKamu pazpabomku u peaau3ayuu NPoeKmo8 npouzeoocmea npu
nepepabomke MUHepaaAbHO20 U MEeXHO2EHHO20 ChIpbfl.




4 CTpyKTypa M cojiepKaHue AUCHMILIMHbBI (MO/y/Is1)

OO0111ast TPYA0EMKOCTb AUCLIUITMHBI COCTaB/IsieT 5 3adeTHbIX eguHul] 108 akaj. uacos, B TOM umCJie:

— KOHTakKTHas pabora 12,7 aka/. yacos:
— ayauTopHas 12 akaj. 4acos;

— BHeayautopHas 0,7 akaz. yacos

— caMocTosiTebHast pabota 91,4 akaj. 4acos;

Busl yue6HOM o = Bup, s E
paboTsl, S5 CaMOCTOSITe/IbHOM ®opMbI < E & =
BKJIIOYast 2T al paboTel TeKYI|ero u = E;GE) y
camocCTosiTeNbHY | © 5 E ' TIPOMEXKYTOUHOT Q E o 2
= 10 paboTy 83 ) a Z
Pa3pen/ Tema 2 CTYZ,eHTOB 1 2 KOHTPOJIS ©
JUCLIUTIAHBI TPY/L0eMKOCTb (B yCrieBaeMOCTH
yacax)'
ElS55 28
TIERFEFR
Tema 1. Beezienue. Oransl 2 10 IToaroroBka K ITpoBepka (n)E Kl_f-;
TIPOMBIIILJIEHHOTO OCBOEHHUSsI JIEKLH. KOHCITeKTOB. nK-12-
MeCTOPOXKIeHHUM. Craguun [Togroroska YcTHBIN ompoc. MK-20;
WCC/IeIoBaHMs Py, Ha 000raTUMOCTh KOHCIIeKTa. MK-22;
50,5 IToaroroBka K ciaue
nabopaTopHOii
pabotsr 1
IToaroroBka K
nabopaTopHOI
pabore 1.

' Yacwl, omeedeHHble HA NpakmMuuecKue 3aHsimus 8 UHMepakmueHoll popme ykasbieaiomcs uepe3 0poOb.




Buzp! yuebHo

o = Bupg »= =
paboThI, g = % CaMOCTOSTE/TbHON dopMbl - 4 = =
BKJIFOUAs =In’ paboThI TeKyLLero u = 5
camocrosTenpHy | © § © ' TIPOMEKYTOUHOT | 2 E Qg
g 10 paboTy 83 0 oo 3
Paszpen/ tema Q CTY/IeHTOB U g, KOHTPOJIA “ <
JUCLIATITUHBI TPY/I0eMKOCTb (B yCIIeBaeMOCTH
yacax)'
2855, EF.
S| = &R EFE
Tema 2. ®u3UKO-MeXaHUUeCKUe 12 [ToaroroBka K [TpoBepka (FJIEKlf
CBOICTBa pyA u TIPO/JIYKTOB JIEKLIVH. KOHCITEKTOB, nK-12-
oborarienus . OTbop npo6, MoAroToBKa 0.5 IToaroToBKa pacueToB. NK-20;
1po0 K UCC/IeI0BaHUSIM 17 KOHCIIEKTa. [TpoBepka MK-22;
BrbinonHenue 3a/au. pelleH s 3a/jau. ncK-6.1
Tema 3. MeTo/b1 H3yueHust 4 12 [Mogroroeka K [TpoBepka OlK-4;
3/IEMEHTHOTO, MHHEpaJbHOTO COCTaBa JIEKLIVH. KOHCITEKTOB, ﬂﬁﬁ
PyA u ITogroroBka pacueToB U MNK-16;
TeXHOJIOTUUeCcKue UCCJIeJOBAHUS KOHCIIEKTa. pe3y/bTaToB MK-18;
000raTUMOCTH TI0/IE3HBIX HCKOTTaeMbIX 0.5 IToaroToBKa K Ciaue nabopaTopHOM U ﬂﬁgg
17 71abopaTopHO#A MIPaKTUYeCKOM NCK-6.1
paboThI 2 pabor.
IToaroroBka K
nabopaTopHoOii
paborTe 2
Tema 4. CeraparioHHbIe 30,5 12 [Toaroroeka K ITpoBepka OrK-4;
XapaKTepUCTUKH (KPUBbIE pa3/ie/ieHusT) JIEKITHU. KOHCTIEKTOB, ﬂﬁﬁ
[MoaroroBka pacyeToB. NK-16;
KOHCITeKTa. ITpoBepka MK-18;

MK-20;




Buapl yueOHOR | o Bug N
paboThl, g = % CaMOCTOSITe/TbHOMN ®dopmbl - 4 = =
BK/TIOYAst =In’ paboTHI TeKyILero u = °§
camocrosirenbHy | © g = TIPOMEXXYTOUHOT | 2 i o 2
g 10 paboTy 83 0 oo 3
Paspnen/ Tema :Q CTY/IeHTOB U g, KOHTPOJIA “ <
JVCLIUTITAHBI TPY/I0EMKOCTH (B yCIeBaeMOCTH
vacax)'
:858 [EE
5 |2 &3 E B
BrImo/iHeHue 3a/au. pelleHust 3a7au. HEKZES L
5. VccnenoBanust Ha 4 12 ITogroToBKa K I[TpoBepka OrlK-4;
060raTUMOCThb MarHUTHBIMU u JIEKTIUH. KOHCITIEKTOB, Hﬁg
rPaBUTALIMOHHBIMU METO/IAMH. [MoaroToBka pacueToB u MK-16;
KOHCITeKTa. pe3y/bTaToB MK-18;
d0,5 TToaroToBKa K nabopaTopHoii Hﬁgg
71ab0paTOpHLIM paboThI. MCK-6.1
paboram 3.
IToaroroeka K cziaue
nabopaTOpHBIX
pabor 3.
Tema 6. BbI60Op TeXHOIOTMYECKOH 12 [ToaroroBka K ITpoBepka MK-11;
cxeMbl pasiesneHusi. [IpoBesieHue JIEKIIVHL. KOHCITIEKTOB, Hﬁ%g
TIOJTYTIPOMBIIIL/IEHHBIX o m 40.5 [MoaroToBKa pacueToB. MK-22;
TIPOMBIIILJIEHHBIX UCTILITaHUM ’ KOHCITEKTa. ITpoBepka
BeinosiHeHue 3azau. pellieHus 3ajau.
7. WccnenoBanust Ha 50,5 11, [ToaroToBka K I[TpoBepka (I‘)IEKlf

10




Buapl yueOHOR | o Bup, =S
paboThl, g = % CaMOCTOSITeJTbHOU DopMbl - E = %
BKJIIOUast =In’ paboTsl TEKYILero 1 T 5ge
camocTosTesibHy | © 5 © ' TIPOMEKYTOUHOT | 2 E 2
g 10 paboTy 83 0 a2
Paspmen/ Tema Q CTY/J,€HTOB U g, KOHTpPO/IA “ <

JUCLUTIVHBI TPYZ0€MKOCTb (B yCreBaemMoCTH

yacax)'
2|8 & 5 5 =
AT

000raTUMOCTh duoTarueii. 4 JIEKL[AH. KOHCIIEKTOB, MK-12;
V3MeHUUBOCTb  XapaKTepUCTUK PYA. IToaroroska pacueTos. Hﬁgg
YcpegHenue pyA, U yIpaBlieHHe KOHCTIEKTa. [TpoBepka NncK-6.1

KauecTBOM MPOAYKLIMU BrinosiHeHue 3as1au. pellieHus 3a/iau.
Tema 8. OtieHKa pe3y/ibTaToB D, 10 [MoaroroBka ITpoBepka MK-16;
vccieoBaHuid. OdopmiieHre 0TUeTOB. 5 JIEKLIMU. KOHCIIEKTOB, MK-18;

[TogroroBka pacueTos.
5 KOHCIIeKTa. IIposepka
BrimosiHeHue 3a/1au. pelLleHus 3a/iau.
[TrcbMeHHbIN
Orpoc.
HWroro nmo gucuuninHe c 4 8 91, 3ayeT
i 4

11



5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

1. Vcnonb3oBaHue B yue6HOM ripotiecce yueOHbIX (GHUTBMOB.

2. YacTp 3aHATHAM JIEKLMOHHOTO THUIA NPOBOJATCS C HCIIOJIb30BaHMEM Ipe3eHTaluH,
BBITIOJTHEHHBIX C TTOMOLbI0 IpOrpaMMHoro npogykra Power Point.

3. BhbinonHeHne pacueToB C UCIO/Ib30BAHKEM MPOrpaMMHOro npozaykTta Microsoft
EXEL.

4. Vcronb30BaHue MeTozia Mpob/IeMHOT0 M3/I0’KeHUsT MaTepuaa, Kak JIeKTOPOM, TaK U
CTY/[,eHTOM.

5. CamocTosiTe/IbHOE UTeHHe CTyZeHTaMy YueOHOH, yueOHO-MeToANIeCKOn 1
CTIpaBOYHOM JIUTEpaTyphl U MOC/e[yolHe CBOOOHbIe JUCKYCCUU 110 OCBOEHHOMY UMH
MaTepuay.

6. Oripochl B MHTEPAaKTHBHOM peKuMe.

7. [HJowmariHue 3az,aHus.

6 YueGHO-MeTOANUeCKOe 00ecrieyeHre CaMOCTOATe/TbHOM PadoThl 00yUaroIuXxcst

ITo ducyunauHe «HccnedogaHue pyo Ha 0bo2amumocmb» npedycmMompeHa ayoumopHdast
u 8HeayOumopHasi camocmosime/ibHasi paboma obyuarowjuxcsi.

AyoumopHas camocmosimenbHasi paboma cmyOeHmMoe npeonosndazaem npogeoeHue
uccnedosaHull no meme, coomeemcmeyroweli HanpaeireHHocmu «Oboz2aujeHue no/e3HbIX
uckonaembix», NOCMAHOBKY U NpoeedeHue 3KCnepumMeHma Ha /AabopamopHbIX 3aHAMUSIX,
nouck u avaaus uHgopmayuu, obpabomky noayuYeHHbIX IKCNepUMEeHMA/nbHbIX OAHHbIX U
pacuemnl.

Tema 1. BBejenwe. Otambl NPOMBILUIEHHOTO OCBOEHHUsI MeCcTOpoXxzaeHud. Craguu
WCCIIe/IOBaHMS Py, Ha 000raTUMOCTb.
YcTHBIM orpoc.
1. [lnst yero JenaroTcs UCCIe0OBaHUS HA 000raTUMOCTb.
2. Ha ocHOBaHMM Yero COCTaB/IsIeTCsl TEXHOJIOTMUeCKHUW perjiaMeHT.
3. Uro BK/tOYaeT B ce0si TEXHOJIOTMYECKHI peraMeHT.
Tewma 3. MeTtozbl n3yueHus: 371eMeHTHOT0, MUHEPA/IbHOTO COCTaBa Py U
TeXHOJIOTHUeCKHe UCC/Ie[JOBaHUSI 000raTUMOCTH TTOJIe3HBIX UCKOTIaeMbIX
Temamuka nabopamopHbix pabom
1. O6paboTka n300paKeHHs- MUKPOCKOITMYEeKOT0 CHUMKA LUTHda.

Tema 4. CenapaljiOHHble XapaKTePUCTUKU (KpUBbIe pa3zeneHus)

Temamuka nabopamopHbix pabom

3.0npezeneHre n3MeIb4aeMoCTH py/ibl. [TocTpoeHre rpadIKOB KUHETHKH U3Me/TbUeHUsT
Tema 5. WccnenoBaHuss Ha 00OraTUMOCTb MAarHUTHBIMM M T'DaBUTAL[MOHHBIMHA METO/IaMU.
OO0r1ast cTpyKTypa cxeM oboraiijeHusi. 3aMKHYThIe OTIBITHI.

Temamuka nabopamopHbix pabom

1. VcnibiTaHrst 060raTUMOCTH TI0/Ie3HBIX UCKOTIAeMbIX MarHUTHBIMU METO/[aMH.

Tema 6. BeiOop TexHOOrMYeCKOU cxeMbl pa3jesieHus. [IpoBejjeHre TIOMyTIPOMBIIIJIEHHBIX U
MIPOMBILLJIEHHBIX UCIIBITAHUM.
3ajauH /1 IPOMeKyTOUHOI0 KOHTPOJIsA

1. BeinonHeHn cutoBou aHanus Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. ITosydensl Beixoaa, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTePUCTUKU KPYITHOCTH.

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

[TrcbMeHHBIN OmpoC



1.IIpaBuna oopMieHuUs] pUCYHKOB.

2.ITpaBuna odpopmiieHHsT CChIJIOK.

3.IlpaBusnia opopmieHue TabuL.

4.Ctpykrypa otyeta 1o 'OCT.

BueaydumopHasi camocmosimenbHas paboma cmydeHmos npeonosnazaem umeHue yuebOHOU
Aumepamypbl, N0020MOBKY KOHCNeKma u peweHue 3aoad.

Tema 1. BBegeHue. OTanbl NPOMBIIIEHHOTO OCBOEHUS MeCTOpoXkJeHun. Cragum
WCC/ieIoBaHUs Py, Ha 000raTUMOCTb.

CocTaBUTh KOHCIEKT I10 TeMe.

Tema 2. ®uU3MKO-MeXaHWUYeCKHe CBOMCTBA py/ M TPOJyKTOB oboraijeHus. Otbop mpoo,
TIOATOTOBKA NP0 K MCC/IeI0BAHUSM

Temamuka 3adaHuti domawiHeti paGombi

2. CocraB/ieHre TIPUHLMITHAIBHBIX CXeM COKpallleHusi MpobObl pyzbl A0 Tpebyemoii
Macchbl.

Tema 3. MeTojp! U3yueHuUs: 3/1eMeHTHOI'0, MUHEePa/JbHOI'O COCTaBa py/ U

TeXHOJIOTMUeCKHe UCCIe[J0BaHusI 000raTUMOCTH T10JIe3HBIX UCKOTIaeMbIX

CocTaBUTh KOHCIEKT I10 TeMe.

Tema 4. CemnapaljMOHHbIe XapaKTePUCTUKHU (KPUBbIe pa3ziesieHus])

CocTaBUTb KOHCIIEKT T10 TeMe.

Temamuka 3adaHuti domawiHell paGombl

3. OmnpepeneHue pacKpblBaeMOCTU MUHepanoB. [locTpoeHue 3aBUCUMOCTEN pacKpbITHS
MUHEPAJIOB OT MPO/IO/KUTEIbHOCTU U3Me/IbueHUsl Py /bl.

3adauu 0151 npomeHcymouHo20 KOHMpos

[pumep. Huxe nprBefeH GpaKI[MOHHBIN COCTaB KaCCUTEPUTOBOM PY/bl, M3Me/bUeHHON B
TeueHue 40 MUH:

Ppakuus HepypHas Cpoctku Pynnas

Y, % 50,4 44,3 53

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

Onpegenure  Ko3((dULIMEHT  pacKpblIBaeMOCTU  KaCCUTepUTa W KaTeropyur 10
PacKpbIBaeMOCTH PY/bl.

Tema 5. MccnenoBanusi Ha 060raTUMOCTb MAarHUTHBIMH W T'DaBUTALIMOHHBIMU MeTO/[aMH.
OO0rrast cTpyKTypa cxeM oboraiijeHusl. 3aMKHYThIE OTIbITHI.

CocTaBUTb KOHCIIEKT T0 TeMe.

Temamuka 3adaHuti domawiHell paGombl

2. OnpejeneHrve  TeopeTUYeCKM  BO3MOXKHBIX  pe3y/bTaTOB  IPaBUTAL[MOHHOTO
oborarteHust pyapl.

Tema 6. BeiOop TexHOOrMYeCcKol cxeMbl paszesieHus. [IpoBejeHNe MO/TyTPOMBILUIEHHBIX U
TIPOMBIIIL/IEHHBIX UCTIBITAHUM.

CocTaBUTb KOHCIIEKT T10 TeMe.

3apauu A/1A NPOME)KyTOYHOr0 KOHTPOJIA

1. Pacxon cobupatesnsi 1o TexHosoruyeckoi cxeme — 100 r/t. HaBecka pygsr — 100 rp.
Kakoe komuecTBo peareHTa (MJI) HYy>KHO [J03UpOBaTh B IIPOLeCC, eciy KoHLeHTparmsa — 0,1
% ?

2. Paccuuraiite 3(¢deKTHBHOCTb MpHU3HAKa pasjieneHusi O, U TOKasaTejb TpU3HaKa
pasziesnieHusi TI0 KPUBBIM 000TaTUMOCTH, UCTIONb3Ys C/IeAYIOIIe Pe3y/bTaThl.

2.1. [ns pynpl, TOKa3aTe/lb KOHTPACTHOCTU KOTOPOM paBeH 1,12, ompenesneH CiefyrOLUi
(paKLMOHHBIN COCTAB MO pa3/ie/UTebHOMY IIPU3HAKY

Howmep Ipanvia  ¢pakuyuit  no  BenuuuHe | Cj, % Yo, %
¢bpakum pasfe/MTebHOrO NpU3HaKa
oT J0
1 0 200 0,2 30,0
2 200 600 0,6 30,0
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3 600 1000 4,5 10,0

4 1000 1800 9,2 20,0

5 >1800 15,3 10,0
3. TlpousBoautensHOCTh (habpuku — 100001/cyT. Ha ¢abpuke monyuaroT 2 KOHIIeHTparta.
CBUHLIOBBIM C COZiep)KaHHWeM B HEM CBUHLIA — 55%, LIMHKa — 5%; TNpU W3BJeUeHUU B HEro
cBuHLla — 85%; LIMHKOBBIA C cojep)kaHueM B HEM LMHKa — 50%, cBuHLla — 1%; mipu
v3B/leyeHMU B Hero LuHKa — 80%. Pyzna umeer cogeprkanue: cBuHLa — 1%, umHka — 1,5%.
OrnipesiesiTh NOTEPU CBUHL|A C XBOCTAMU.

4. Macca mipo6sl pyabl 1000 kr, pa3mep MakcuManabHOTO Kycka 50 mMm, a =2, K =0,1.
COCTaBbTe CXeMY pa3/ie/Ku Mpoobl.
Tema 7. ViccnenoBaHust Ha 000raTUMOCTh GuioTalei. MI3MeHUMBOCTh XapaKTEPUCTHK PY/I.
CocTaBUTH KOHCIIEKT 10 TeMe.
YcpenHeHue pyZ U yripaB/ieHUe KaueCTBOM MPOAYKLUA
Temamuka 3adaHuti domawiHeti paGombi
3. BrinosiHeHWe (/I0TaLIMOHHBIX OTBITOB TI0 TPUHLIUITY HEPepbIBHOTO Tpoliecca.
4. VcnbiTanyst 060raTUMOCTH TI0/Ie3HBIX UCKOTIaeMbIX (P/I0TalMOHHBIMU MeTO[aMU
Tema 8. OnjeHka pe3y/bTaToB UcciefoBaHui. OdopmieHre OTUeTOB.

CocTaBUTh KOHCIIEKT I10 TEME.
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7 OnjeHOYHBIEe CPe/iCTBA AJIs IPOBEAeHHs IPOMEeKYTOUHOMN aTTecTaluu
IIpomesicymouHas ammecmayusi umeem yeabio onpedeaumb CmeneHb OOCMUMNCEHUSl 3anAaHUPOBAHHbIX pe3y/1bmamos obyueHUsi No Kajxicooll
oucyunauHe (MoOyt0) 3a onpedeseHHbll nepuod obyueHus (cemecmp) u nposooumcs 8 hpopme mecmupo8aHusi U 3awjumal NpaKmMuyeckux pabom.

CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyeMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE CpefiCTBa

OIIK-4 TrOTOBHOCTBIO C €CTEeCTBEHHOHAYUHBbIX TIO3ULIMA OL|eHWBaThb CTPOEHUe,

XUMUUECKUA W MUHepaJbHbId COCTaB 3e€MHOW KOpBI,

MopdoJsioruueckiue 0c00eHHOCTU U reHeTHUeCKre THIbI MeCTOPOJKIEeHHH TBep/bIX MOJIe3HBIX NCKOMaeMbIX TIPU PellleHrH 3aZiau TI0 palioHaIbHOMY
Y KOMILJIEKCHOMY OCBOEHMIO Te0peCcypCHOTr0 MoTeHIMana Hesip

3HaThL

... OCHOBHBLI€ OripeZie/;IeHUs Y TIOHATHS €CTECTBEHHBIX HAYK
... OCHOBBI TEXHOJIOTUYECKOMN MHWHEDPAJIOTUN

Bonpocsi 3auera

1.00beKT HCCAeJOBaHUS  TEXHOJIOTMUYECKOM
2.Buel mpob mipu reosioropasBe/[OUHbLIX paboTax.
3.Turmbel pob, uX NpeHa3HaYeHHe.
4.XapakTepuCcTHUKa XUMUUeCKHUX TUTIOB TIPO0, MpeiHa3HavyeHue.
5.XapakTepucTMKa M IIpeJHa3HaueHWe MHHepaJoruyecKux
THUTIOB TTPO0.

6.MuHepasioruueckue mrydHbIie POOBI.

7.ITocnenoBaTenbHOCTh M3y4YeHUs] MUHEPAIOrMueCcKUX IITY(HbIX
npo0.

8. XapakTepuCTHKa 1 TipeiHa3HaueHre TeXHOIOTHYeCKUX Mpoo.
9.IloHsITHe CTPYKTYPBI ¥ TEKCTYPHI PYZ,.

10.271eMeHTHbIM COCTaB py[,.

11.MuHepasbHbIN COCTaB PY/,.

12.®u3nKo-MexaHnuecKre CBOMCTBA py/| U MPOYKTOB
oboraiieHusl.

MHHEPAJIOTUH.

Ymets

...pacrio3HaBaTb M U3yuyaTb TeXHOJOTHYeCcKHe O0COOEHHOCTH
MHHEpaJIoB U py[,

3amuTa 1abopaTopHoi padoThI
O6paboTka  M300pa)keHUS-  MHUKPOCKOMUECKOTO
uinda.

CHHMMKa

Bragets

...UH(popmayueli 0  CBOWCTBaX U
MHHEPAJIbHOTO ChIPbsi ¥ BMELAIOIINX TTOPO/]

XdPaKTEePUCTHUKAX

3ajauu /1A MPOME)XyTOUHOr0 KOHTPOJIA
[nisi pasgenieHuss KakOrO ChIphsi Haubosiee 4acTO HCMOb3YIOT




CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

... HaBBIKAMU OYeHKU CMpOeHUsl, XUMUUECKO20 U MUHepaabHO20
cocmagog  Mopgono2udeckux 0CobeHHOCmuU U 2eHemuueckue
munoe pyo U MuHepanos

TeXHOJIOTUUeCcKre CBOMCTBA? (IIpUMephl 3a/jJaH1i 110 BapyUaHTaM)
9 rpaBuTalMOHHBIE (TIJIOTHOCTD);

10 marHuTHble (MarHUTHas BOCIPUUMYMBOCTb, MarHUTHast
JKECTKOCTb - KO3pPLMUTHWBHas cuaa [Jas (eppoMarHUTHBIX
MHHEepasOB, OCTaTOUHBIN MarHeTU3M);

11 »snekTpuyeckue (3/1eKTPONPOBOJHOCTh, JU3JIeKTpUUecKas
TIPOHULIAeMOCTb, KOHTaKTHast 3/1eKTpU3aLs -
Tprb03/IeKTPHU3al[Ksl, TIOYTIPOBOJHUKOBBIE CBOMCTBA);

12 wmexaHuueckue (TBEpPAOCTb, XPYMNKOCTb, YIIPYroCTb U
TUIACTUYHOCTh, UCIIOJIb3yeMble TIpU U30upaTesibHOM ApobieHnn
Y U3MeJIbUeHUN);

13 onTuyeckre (OKpacka,
OTpakeHHe CBeTa);

14 mroMUHeCI|eHTHbIe (boTonroMuHecCLIeHTHBIE,
PEHTIeHO/IIOMUHECLIEHTHbIE, TEPMOJIFOMUHECLIEHTHBIE);

15 TmoBepxHOCTHbIE (cMauMBaeMOCTh, (b0TUPYEMOCTb,
B3aMMoOZelicTBUe  C  (IOTOpeareHTaMHu:  COOMpaTesisiMH,
aKTHMBaTOpaMH, /lefpeccopamu);

16 cop6rmoHHbIe (aZCcOpOIMOHHBIE, TOHOOOMEHHBIE);

17 TepMuueckue (TerJIOBble XapaKTEPUCTUKHU, MOBeJeHUe TIpU
HarpeBaHun);

18 xumMuueckre (pacTBOPMMOCTb B Da3/lWYHBIX peareHTax,
peakI[MOHHasi CIIOCOOHOCTH);

19 pagualoHHbIe (ectecTBeHHas u
PaZiM0aKTUBHOCT);

20 OGakrepuasibHBIe (B3aMMOJENCTBHE C OAKTEPUSIMU).

MPO3pPayHOCTh, TIPOMyCKaHWe U

HaBe/leHHast
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CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

[TK-11crocobHOCThI0 pa3pabaThiBaTh W JOBOAWUTH [0 WCIIOJHWUTENeN Hapsibl W 3a/laHusl Ha BBIOJIHEHWE TOPHBIX, FOPHO-CTPOUTENILHBIX U
OypOB3PBIBHBIX pabOT, OCYIIECTB/IATL KOHTPO/b KauecTBa paboT M obecrieurBaTh MPABWIBHOCTh BBITIOJTHEHHSI WX WCTIOJHUTEJISIMH, COCTaB/ISTh
rpaduku paboT U TiepCrieKTUBHbIE TUIaHbl, MHCTPYKLIMK, CMeThl, 3assBKM Ha Marepuasbl U 000py/0BaHHe, 3arlOHATH HEeO0OXOAWMbIe OTUETHBIE
JIOKYMEHThI B COOTBETCTBHH C YCTaHOBJ/IEHHBIMU (hopMaMu

3HaTb HomeHknamypy u cmpykmypy 0oKymMeHmayuu Bompocsi 3auera
1. TexHo/OrMUeCKUM perjiameHT.
2. [TacriopT mpo6bI
3. JKypHan 1abopaTopHBIA.
4, OO0wem u cojiep)KaHue peryiaMeHTOB.
5. [TprMep TeXHOIOTUUeCKOTo persiaMeHTa repepaboTKu
reMaTUTO-MarHeTUTOBBIX PY/.
Ymets COCTaBNATh Trpadukv paboOT ¥ TIepCreKTUBHBbIE IUIaHBL, | 3aJaHue
WHCTPYKLIMM, 3asBKM Ha Marepuarbl U  000py/OBaHUe, CocTaBuTh (PparMeHT TeXHOJOTMUECKOr0 perjiaMeHTa
3amofHATL ~ HeoOXojuMble  OTUeTHble  JJOKYMeHTbl B | MepepaboTKU MeJHO-LIMHKOBOU py/bl (10 3a/jaHUI0
COOTBETCTBUM C YCTAaHOB/IeHHbIMU (hopMaMu Tpero/iaBaTe’is).
Bnapets ...Haeblkamu eedeHusi JcypHasa pabom u cocmaeneHus | IlpoBepka oTuera 1a00paTopHOM PaboTHI

omuemos 06 uccaedoeaHuu Ha 0602amua10Ch.

¢  Ormpe/esieHre U3MeTbuaeMoCTH pyAbl. [TocTpoeHue
rpaUKOB KUHETUKU U3Me/TbueHust

= VcnbiTaHKe TI0J1e3HBIX NCKOMaeMbIX Ha 000raTUMOCTh
rpaBUTALIMOHHLIMU MeToZiaMu oboraijeHus. [ToctpoeHue u
aHaM3 KpUBbIX oboraTuMocTty. Ompe/iesieHre TeOpeTUIeCKH
BO3MOYKHBIX Pe3y/IbTaTOB IPaBUTAIMOHHOTO 00O0Tall|eHrsT PYAbI.

e VcnpiTaHuss 060raTUMOCTH TI0JIE€3HBIX HCKOTIaeMbIX
MarHUTHBIMHA METOZIAMHU.
ITpoeepka 3adanuti domawHeti pabombi

OmnpefeneHre  TeOpeTHYeCKHW  BO3MOJKHBIX  pe3ysbTaToB
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CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

I'PaBUTALIMOHHOTO 0OOTAIeHUs Py /IbI.

[TK-12 roToBHOCTbBIO OTIepaTUBHO YCTPaHSITh HapyIlIeHHs MPOWU3BO/CTBEHHBIX MPOL[ECCOB, BECTH MePBUUHBIN yUueT BhITIOHseMBIX paboT,
aHaJTM3UPOBATh OMEPATHUBHBIE U TEKYIIME TI0Ka3aTe/d TIPOU3BO/ICTBAa, 000CHOBBIBATH MPE/IJIOXKEHUS TI0 COBEPIIIEHCTBOBAHUIO OPTaHU3al[u|

TIPOM3BO/ICTBA

3HaTh ...8UOBI U NOPSIOOK UCCAe008AHUSI; Bonpoce 3auera
...MemoObl U MemoOUKU Uccae008aHuUll; 1. [Tpunuyn Yeyorra?

...Kpumepuu MO0enuposaHus, Memoobl obpabomku | 2. Pa3mep (ppakiyy MUHepasbHbIX YaCTHL]?

uH¢opmayuu. 3. Kak  wu3MeHsieTcss ~ HeujeanbHasi  CeraparjOHHAst
XapaKTepPUCTHUKA?
4, Kak ¢ yBeimMueHuMeM  KpyTH3HBI  CelapaliOHHOU
XapaKTePUCTUKA CXEMbl MEHSIeTCSl CO/Iep)KaHHe I10JIe3HOTO
KOMITOHEHTa B KOHI|eHTpaTe?
5. [TocTaHOBKa  3aflaud  TIPOTHO3WPYIOIEr0  pacyeTa
TEXHOJIOTHUECKUX CXEM.

YmeTb ...nocmasumb 9KCNepuUMeHmManbHyo cepuio no | .3agauu AJIsi IPOMEXYTOUHOI0 KOHTPOJIA
npeoocmasneHHoMy NiaHy; Ormpefiestute, MPUTOAHO JI ypaBHeHHe ToBapoBa [i/Ist OTHMCAHUS
...CNIGHUpO8amb U nocmasuma 3KcnepumeHm KWHEeTUKU u3MenbueHust pynel I mo kpynHoctu -0,10+0 u -
...OyeHusamno 0ocmamoyHoCMmb u docmosepHocmb | 0,074+0 MM.
9KCNepuMeHmManbHblX OAHHbIX, KOPPEKMHO eblpaxcamb U
ap2yMeHmupo8aHHo 060CHOBbIBAMb NOAOJ}NCEeHUsT NpeoMemHoll
obsacmu 3HaHusi

Bnagets ... HayuHoll mepmuHosoeuell 8 obaacmu oboeawjeHus n.u.; 3amuTa 1abopaTopHOil padoThI

... Memodamu pabombl ¢ NPUKAAOHbIMU CNeYUaIU3UpPO8AHHbIMU
npoepammamu u 6a3amu OaHHbIX;

... OCHOBHbIMU Memodamu u npubopamu HAyYHbIX UCCAEO08AHULI
8 obsiacmu obozaujeHus n.u.

OmpesienieHe pacKpbIBaéMOCTH MuHepasnoB. IlocTpoeHue
3aBUCUMOCTeN DPACKPBLITUSI MUHEPAJoB OT MPOAO/KATETbHOCTH
v3MesibueHuUst Pybl.

ITK-16 roTOBHOCTBIO BBITIONIHATH JKCIIEPUMeHTa/IbHbIE U TabopaTOpHbIe UCC/Ie/J0BAHMUS, UHTEPIIPETUPOBATh T0J/TyueHHbIe Pe3y/IbTaThbl, COCTABJISATh
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CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

1 3alMIIATh OTUEeThI

3HaTb ... OCHOBHblE MemoObl UCCAe008aHULL, UCNO/b3YeMbIX 8 Bonpocei 3aueta
ob02aujeHuu nosne3HbIX UCKONAeMmbiX. ..; Metoguka SPI.
... UCMOYHUKU HayuHol uH¢opmayuu u 061acmb NOUCKA. 1. MeTtoavka bupmel «Annuc-Yammepce».
2. Metoavka UHCTUTYTa «MexaHOOp».
3. Kakoe ¢wu3nueckoe CBOWCTBO py/bl OMpe/ensercs
pa3zaBivBaHKeM KycCKa?
4. YpaBHeHHe KUHETUKHU (P/IoTaluu.
5. Inst kakoW pyabl ILiesiecooOpa3Ha KpPYIHOIIOPIIMOHHAS
COPTUPOBKA Ha YC/IOBHbIE COPTa, BHYTPUCOPTOBOE yCpeJHEeHeE B
COPTOBOM CKJ/laJle-CMecuTesie C TOC/IeAyoliel MMXTOBKON WU
pa3ze/ibHOM 1epepaboTKOi COPTOB?
6. WHpekc uncToli pabotel boHa.
YmeTb ...0amb onpedeneHusi U 00BACHUMb CyWHOCMb 6/1eHUll; 3agaum /1A NPOMEXyTOUHOr0 KOHTPOJIS
...cobupamsb u cucmemamu3upoeamsb pazHooOPaA3zHyio Hwke nipuBesieH GpaKIIMOHHBIM COCTaB KACCUTEPUTOBOU PY/bl,
UHbopmayuro u3 MHO20UUCAEHHbIX UCMOYHUKO8, 00CyHc0amb Y3Me/ibUeHHOU B TeueHue 40 MUH:
cnocobbl 3¢ppekmusHo20 pelleHust HayuHol npobaembl. . .; ®pakiys HepyaHas CpocTku PynaHas
... Ha 0OCHoge cobpaHHoll uH(hopmayuu 8bisieAMb MeHOeHYUU, Y, % 50,4 44,3 5,3
8CKPbI8AMb NPUUYUHHO-C1E0CMBEHHble C8s3U, onpedensimb yeau, | Psi, % 0,39 0,37 8,30
8blbUpamb cpedcmeda, 8bl0gU2amb 2unome3sbl U uoeu. Ornpesieniite KO3 GdUILIMEHT pPAaCKpPbIBaeMOCTU KaCCUTEpUTa M
KaTeropuio 10 PaCKPbIBA@MOCTHU PY/IbI.
Bnanets ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu 3awjuma nabopamopHbix pabom

UHmMepHem;
...HasbIKamu u memooukamu obobujeHus: pe3ybmamos
peuueHus1, IKchepumMeHmMasabHol Oesime/bHOCMU;
OCHOBHbIMU Memooamu uccnedo8auss 8 obaacmu
NpakmuyecKuMu yMeHUsIMU U Ha8bIKAMU UX UCNO/b308AHUS;

.oy

1.0npenenenve nu3MenpyaeMocTy pyZbl. [loctpoenune rpagvkos
KWHETUKU  u3MenbueHuss  OmnpeziesieHWe  pacKpbIBaeMOCTU
MuHepasioB. IlocTpoeHue 3aBUCMMOCTEN pacKpbITHS MUHEPA/IoB
OT IIPOJ,0/DKUTEIbBHOCTH U3MeJIbUeHUs PYZbl.

2. WcnbiTaHre TOe3HbIX HCKOMaeMbix Ha 000raTMMOCTb
I'PaBUTALIMOHHBIMU _MeTofaMu  oboramiedusi. [TocTpoenne
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OrieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 371eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHUsI

KOMITeTeHLIUU
aHanu3 KpuBbIX oboratumoctu. OripefeneHue TeOpeTUYeCKH
BO3MOYKHBIX Pe3y/IbTaTOB IPaBUTALIMOHHOTO 00OTallleHus PYAbI.
3. WcnbiTanuss 000raTUMOCTHA  TI0JIE3HBIX  MCKOTIAeMBbIX
MarHUTHbIMU MEeTOJJaMH.
ITposepka 3adanuti domawiHeli pabombi
WccnenoBanrie 000raTUMOCTH PYZbl B KPYITHOKYCKOBOM BHUJE.
[TocTpoeHre  3aBMCMMOCTEM  DacKpbITMS ~ MUHepajioB  OT
TIPOJIO/DKUTE/IbHOCTH U3MeJIbUeHUs PY/bl.
PacueT nokasaresiss KOHTPAaCTHOCTH PYAbI 1O ee (hpaKLMOHHOMY
COCTaBY U KPUBBIM KOHTPaCTHOCTH.
1. BeinonHenve (OTalMOHHBIX OMBITOB IO TPUHLUITY
HerpepbIBHOIO IpoLjecca.
2. WcnbiTanuss 000raTUMOCTHA  TI0JIE3HBIX  MCKOTIAeMBbIX
(bI0TalMOHHBIMU METO/IaMHU.

ITK-18 BJjlajieHeM HaBbIKAMU OpPTraHU3al[MM HayUHO-UCC/Ie/I0BaTe/TbCKMX paboT

3HaThb

... OCHOBHble MemoObl UCCAe008AHULL, UCNO/Ab3yeMblX 8
obozaweHuu nose3HbIX UCKONdeMblX. . .;
... UCMOYHUKU HayuHol uH¢opmayuu u 061acmb NOUCKA.

Bonpocsi 3auera

1. Tlo kakou
HU3MeJIbuaeMOCTU?

2. Tlpu cocTaBieHUM TEeXHOJOTUYECKOM CXeMbl KaKUMH
MIPUHLMIIaMU CJleflyeT PYKOBO/CTBOBATbCS?

3. Kak onpezensioT CbilyyecTb MaTepuana?

4. Uewm xapakTepusyeTcs CrylliaeMOCTb ITyJIbIIbI?

5. Urto Takoe cenaparjioOHHasi XapakKTepUCTHKA?

6. Ha pasnuuuuy B Kakux pasfe/isseMbIX CBOMCTBaX OCHOBaH
(bIoTaLMOHHBIM MeTo/, oboraIeHus?

7. TexHonoruueckas rpooa.

8. T'paHynoMeTpuueCcKui COCTaB PY/bI.

9. Texkcrypa U CTPYKTypa py/bl.

KO3 uLIieHT

dopmysie  ompezensieTcst
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OrieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 371eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHUsI
KOMITeTeHLIUU
10. PaspenutesbHble NIPU3HAKU YaCTHULI.
11. PpakiroHHbIE XapaKTEPUCTUKH.
12. Dranel ucciegoBaHus (IOTUPYEMOCTH MUHepasioB U3
PYA&.
13. Lenp ¥ MeTOAMKa BBINOJHEHUS TTOMCKOBBIX OIBITOB
dboTaym pyz,.
14. Kakue (akTopbl peryjupyroT MpU ofpejie/ieHnd pexxruMa
(bnoTaluM MUHepanIbHOTO ChIPbsi?
15. Kakue cxeMbl TPUMEHSIIOT TpU  (PIOTALMIOHHOM
oborarrieHnu py?
16. ®akrtopel, ompeensoUie BbIOOP CXeMbl ¢UIOTaUN
MUHEpasoB U3 Py[.
17. OcobeHHOCTH BBLITIOJIHEHUSI OIBITOB ()JIOTALMK DPy[ B
3aMKHYTOM LIMKJIe.
18. OcHoOBHblE MPUUKHBI TJI0XOW (PIOTUPYEMOCTU KPYITHBIX
YyacTull.
19. ®akropel, BAWsAOLMEe Ha (IOTUPYEMOCTb KPYIHBIX
YyacTull.
20. dsoTaLMOHHbBIE amnmnapaThbl, IpUMeHsieMble AJis1 (hIoTaluu
KPYIHBIX YaCTHLI.
Ymetb ...0amb onpedesieHust U 00BCHUMb CYLWHOCMb 5168/1eHUL; 3agauM /1 NPOMEXyTOYHOr0 KOHTPOJIS
...cobupamsb U cucmemamu3upo8amsb pazHOOOPA3HYHO [To nony4yeHHbIM rpauueCcKUM 3aBUCUMOCTSIM OTIpe/iesisieM
uHgopmayuro u3 MHO20UUC/IEHHbIX UCMOYHUKO8, 00Cy#c0amb BpeMsi, HeoOxouMoe Ayist u3MesibueHust pyabl B I u 11 cragusix ot
cnocobbl 3¢hpekmueHo20 petleHust HayuHol npobaembl. . .; KpyrHocTtH 15 % kacca -0,074+0 MM 1o 50 % u ot 50 10 90 %
... Ha ocHoge cobpaHHOll uH(popmayuu ebisensimb MeHOeHYuu, | COOTBETCTBEHHO
8CKpbIBAMb NPUUUHHO-C/1e0CMBEeHHble C8513U, onpedeasimb yeu,
8blOUpamb cpedcmea, 8bl08U2aAMb 2UNOMe3bl U Udell.
Bragetsb ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu 3amuTa 1a00paTopHON padoThI
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CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

UHmMepHem;
...HasbIKamu u Mmemooukamu obobujeHus: pesyabmamoe
pelueHusi, 3KchepumMeHmasbHoll OesimeabHOCMU;
OCHOBHbIMU MemoOoaMu UCC1e008aHus 8 obaacmu
npakmuyecKuMu yMeHUsIMU U Ha8bIKaAMU UX UCNO/b308AHUS;

.oy

VcnbiTaHue — T0/Ie3HBIX ~ MCKOTAeMbIX Ha  000raTMMoCTh
TPaBUTALIMOHHBIMM MeToziaMH oboraienus. [TocTpoeHwe u
aHa/TU3 KPUBBIX 000TaTUMOCTH.

IIpoeepka 3adaHuti domawiHeli pabombl

OmpesiesleHde  TEOPETUYECKW  BO3MOXKHBIX  pe3y/IbTaToB
I'DABUTALIMOHHOTO 00OTAIEeHHS PY/bIL.

[TK-20 ymeHuem pa3pabaTbiBaTh HEOOXOAMMYH0 TEXHUYECKYI0 W HOPMAaTMBHYIO J[IOKYMEHTAllUI0 B COCTaBe TBOPYECKUX KOJUIEKTUBOB U
CaMOCTOSITeJTbHO, KOHTPOJIMPOBaTh COOTBETCTBHE TIPOEKTOB TpeOOBaHUSM CTAHJAPTOB, TEXHUUECKHUM YCJIOBUSIM U JIOKYMEHTaM TPOMBIILIEHHON
Oe3omacHOCTH, pa3pabaThiBaTh, COTJIACOBLIBATh M YTBEP)KAATh B YCTAHOB/IEHHOM TIOPSIKE TEXHHUECKHE, METOAWUYECKHe W WHble JOKYMEHTHI,
perjiaMeHTUPYIOLIHe TOPsZIOK, KaueCcTBO M 6€30MacHOCTh BBIMOJIHEHHSI TOPHBIX, TOPHO-CTPOUTE/IbHBIX W B3PBIBHBIX PabOT

3HaTb ...CmMpPyKmMypy mexHo/102u4eCcK0o20 pe2iameHma Bomnpocs! ycTHoOro onpoca
1. [TpaBwia opraHu3anyi pabouero Mecra
2. [TopsioK MOATOTOBKU  3KCIIepUMeHTa
3. [TopsiIoK BBITTOJTHEHUS] UCCTIeIOBaHUM
YMeTb ...cocmasumsp paszoen mexHo/N02UUeCcKo20 pe21ameHma 3aiauM /1 IPOME)XyTOUHOr0 KOHTPOJIs

1. TlpoumsBogurensHocTh abpuku 10000T/cyT. Pabpuka
riepepabaTbiBaeT pyAy, MOCTYMAIOIIyl0 C 2-X PyAHUKOB: 1-i1 C
copepkanreM 1% u o06wvéM mepepaboTtku coctaBiser 20% ot
obmero; 2-ii ¢ cogepxanueM 1,5% u 06béM nepepabotku 80%
ot obmero. [TonyuaroT KOHLeHTpaT C copepkanuem 50% wu
XBOCTHI C copepxanueM 0,1%. OrnpegenuTs rotepyu MeTtaiia C
XBOCTaMH.

2. Ha d¢abpuke rmony4aroT 2 KOHIjeHTpaTa. I[leckoBbifi C
cogepxanuem B HéM Mmeau — 20% wu maccou — 100t1/cyr.
[[lnamoBbIN € copmepkaHWeM B HEM Meau — 15% u macco
2001/cyT. ®abpuka nepepabaTbiBaeT pyay C cofep>kaHueM 1% u
“MeeT npou3BoAuTeIbHOCTE — 100001/cyT. OripefieMTh CKOJIBKO
TOHH MeTasjla BBbIIVIABAT Ha MeTa/TyPrMueckKOM 3aBofie U3
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OrieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
i s/1emMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHUsI
KOMITeTeHIIUN
KOHL|eHTpaTa.
Bnazets ...HABbIKAMU COCMAG/eHUe MexXHON02UUeCcK020 pe21ameHma. 3amuTa 1abopaTopHOii padoThI
VcnbiTanus oboraTumMocTu T0JIe3HBIX HCKOTIaeMbIX
MarHUTHBIMA METO/IaMH.
IIpoeepka 3a0aHuti domawiHetl pabombl
BeirosiHeHMe  (P/IOTALIMOHHBIX OMBITOB T10 TIPUHLUITY
HeTpepbLIBHOTO MpoLiecca.
WcnbiTaHuss ~ 000TaTUMOCTH  TIOJMIE3HBIX — MCKOTIAeMBbIX
GI0TaLIMOHHBIMUA METOAAMH
ITK-22

TOTOBHOCTBIO pab0OTaTh C TIPOTPAMMHBIMU TMPOJYKTaMHU OOIIero M CrelyasbHOTO Ha3HAUeHWs [l MOZETUPOBAHHS MeCTOPOXKIEHUM TBepbIX
TI0JIe3HBIX UCKOTIAaeMbIX, TEXHOJIOTHUI SKCIUTyaTal[AOHHOW pa3Be/KH, A0ObIUM U epepaboTKU TBEP/bIX TMOJIe3HbIX UCKOIIAaeMbIX, ITPU CTPOUTE/THLCTBE
W 9IKCIUTyaTal[u TIOA3eMHBIX OOBEKTOB, OLleHKe KOHOMHUeCKOW 3(p(eKTHBHOCTH TOPHBIX W TOPHO-CTPOUTENIbHBIX PabOT, MPOW3BO/ICTBEHHBIX,
TeXHOJIOTMUeCKUX, OPraHU3allMOHHBIX U (PUHAHCOBBIX PUCKOB B PHIHOUHBIX YC/IOBUSIX

3HaTb ... OCHOBHble MemoObl UCCAe008AHULl, NPO2PAMMbl 4. I[TpaBusia opranusauyu pabouero mecra
MOOeAUpOBaHUsl, UCNO/b3yeMblX 8 0002aujeHuUU Noe3HbIX 5. [TopsiIoK IOATrOTOBKY 3KCTIepUMeHTa
ucKkonaemblx. . .; 6. [TopsimOK BBINOTHEHUST UCCIeJOBAHUMN
... UCMOYHUKU HayuHol uH¢opmayuu u 061acmb NOUCKA.

Ymetn ...0amb onpedesieHust U 00BICHUMb CYWHOCMb 5168/1eHUL; 3ajauM 1 NPOMEeXyTOYHOr0 KOHTPOJIS

...cobupamb u cucmemamu3supoeamb pazHooOPaA3sHyio
uH¢opmayuro u3 MHO20UUC/NIEHHbIX UCMOYHUKO8, 00CyHc0amb
cnocobbl 3¢ppekmusHo20 pewleHUst HayuHoll npobnemsil. . .;

... Ha ocHoge cobpaHHoll uHGpopmayuu ebisensimb MmeHoeHYuU,
8CKPbIBaMb NPUYUHHO-C1e0CMBEeHHble C853U, onpedensimb yeu,
8blbupamb cpedcmea, 8bl08U2AMb 2unome3bl U uoeu.

1. TIpousBoautenbHOCTh (abpuku 100001/cyT. Pabpuka
niepepabaTbiBaeT pyAy, MOCTYMAOLIYIO C 2-X PYAHHUKOB: 1-if C
cojiep>kanreM 1% u 06béM mepepabotku coctasiisier 20% OT
obugero; 2-ii ¢ copepxanveMm 1,5% u 06wém mepepaboTtku 80%
ot obuero. [TosmyuatoT KOHIleHTpaT C cojepxaHueM 50% u
XBOCTBI € cogepxanueM 0,1%. Onpeznenuts rnorepu Mertasiia C
XBOCTaMH.

2. Ha ¢abpuke mnomyuaroT 2 KoHIeHTparta. [leCKOBBIA C
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OrieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
U 371eMeHT [TnaHupyemMble pe3yabTaThl 00yUeHHS

KOMITeTeHLIUU
cogepkanuemM B HéM Megu — 20% wu maccour — 100t/cyT.
[lInamoBbIfi C cogepxkaHueM B HEM Meau — 15% U Macco
200t/cyT. ®abpuka repepabaTthiBaeT pyay € cogepxanuem 1% u
“MeeT rpou3BoAuTe/IbHOCTE — 100001/cyT. OnipefiemuTh CKOJIBKO
TOHH MeTaj/yla BBIIVIABAT HA MeETa/UVlypruyeckoM 3aBOfe U3
KOHL|eHTparTa.

Bnapets ... Memoodamu noucka uHgopmayuu e bubauomeke u cemu 3aiura /1abopaTopHOi padoThI

UHmepHem;
...HasbIKamu u memooukamu obobujeHus pe3y1bmamos
peuleHusl, IKcnepumMeHmMasnbHoU 0esimenbHOCMU;

OCHOBHbIMU MemooaMu ucciedoeaHuss 8 obaacmu ...,
NPAaKmMuuecKuMu yMeHUsIMU U Ha8bIKaMu UX UCNONb308AHUSL;

WcnbiTaHuss ~ 000raTUMOCTH  TIOJIE3HBIX — MCKOTIAeMbIX
MarHUTHBIMA METO/IAMHU.
IIpoeepka 3a0aHuti domawiHell pabombl

BeirosiHeHWe  (/IOTAI[MOHHBIX ~ OMBITOB [0  TIPUHIIMITY

HeTpepbIBHOTO Tpol1iecca.
VcnbiTaHuss 000raTUMOCTH  TIOIe3HBIX  MCKOTIAeMBbIX
(h10TallIMOHHBIMU METOIAMU

[ICK-6-1 crmocoOHOCThIO aHaNMM3UPOBATh TOPHO-TEOJIOTMYEeCKYyr) HWH(OPMALMI0 O CBOWCTBAX M XapaKTePUCTHKaX MUHEPATbHOTO ChIPbSl M

BMeEIIAIIUX TTOPO/]

3HaThb

...OCHOBHble Npoyeccbl 0002awjeHuss NojAe3HbIX UCKONaembix,
obecneuusaowux MAKCUMA/AbHOE U3@/leUeHue 6CeX UeHHbIX
KOMNOHEHMOo8;

...mexHo/n02uUecKue cXembl U pexcumbl 00602aujeHUsi None3HbIX
UCKONnaemblXx.

... NPU3HAKU ONMUMAAbHOU MexHO/A02uUecKoll CxeMbl

BOHPOCBI 3a4yeTa

1. @dakTopbl, BAWSIOLIME HAa pe3y/bTaTbl  (hIOTALUU
MHHepabHOI'0 ChIPBSI.

2. Kakoe CBOUCTBO MHHEPaIoB HasbIBaeTCs
(G10TUPYEeMOCTBIO?

3. Knaccudukaius MuHepanoB 1o (G0TUPyeMOCTH.

4, 1711 yero NpyUMeHSIIOT (hI0TaLjMOHHBIE peareHThI?

5. OcHOBHBIE  3afjauM,  pellaeMble IIPU  U3YYEHUU
(noTMpyeMOCTH MHHEPAJIOB.

6. [TogroroBka MuHepalbHBIX 3e€peH K UCC/IeJ0BaHUAM
(h10TUPYyEMOCTH.

7. Knaccudukaiusi  dIOTalMOHHBIX — peareHTOB U UX
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OrieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 371eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHUsI
KOMITeTeHLIUU
1je/leBOe Ha3HauyeHue.
YmeTb ...8blsIB1SAMb  00BeKMbl 0/ YAyywleHusi 8 mexHuKe U | 3afa4u AJIA MPOMEXYTOUYHOr0 KOHTPOJIA
mexHos102uu; 1. BhInojiHeH akTMBHBIA SKcriepumeHT Tuma [IOD N=2° mo
...npeodnazamb, 3HAasi cocmas pyobl, ONMUMA/AbHYIO MEeXHO/A02UI0 | TI/IaHy BUJa
nepepabomku; Howmep ombiTa 1 2 3 4 5 6 7 8
...npedckazamob onmumasnbHble nokasamenu pabombl Xi + - + - + - + -
obozamumesnbHOU pabpuku X, + + - - + + - -
X + + + + - - - -
[TnaH peanv3oBaH TpwKAbl. HeoOXoauMo HalTH MO/ie/b BUZiA
Ty = ap + aiXy t aXst asXs+ apXiX, + anXiXs + anXoXs +
a123 X1 X2 X3
M C ee TOMOILIbIO OIpeAeIuTb ONTUMAasbHbIA peareHTHbIN
peXXuMm  (pyIoTalMOHHOTO TIpoLiecca, WCIOb3ys  CrefyroLue
5KCIepUMeHTa/lbHbIE JlaHHbIe.
1.1. Tlpu dnoTaumu MefHOW py/bl M3yueHO BJIMSIHUE pacXo/j0B
cynbuga Hatpus (x;), OyTuiKcaHToreHata Kamus (X2) U
MoaudukaTopa (X3) Ha BBIXO/, MeJHOTO KOoHI[eHTpaTa (i, %).
3ajaHo Xy, T/T X, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
[Tonyueno
1) Homep onbiTa 1 2 3 4 5 6 7 8
Y, % 3,5 3,1 39 33 36 3,0 34 31
2
2 55=0,026.
Bnapets ...UH(opmayueli o  ceolicmeax U  xapakmepucmukax | 3afjiaud AJisi IPOMEXYTOYHOIO KOHTPOJIS

MUHEPA/IbHO20 ChIPbsl U 8Mewaoujux nopoo
...HagbIKamu 0OOCHOBAHUSI Uenecoobpa3HOCmu UCNO/Ab308AHUS

2. PaccuuTaiite 3(pdeKTUBHOCTb TpU3HAKa pa3fesieHus O, U
ToKa3are/b TMPU3HAKA DPa3/ielieHusi 10 KPUBBIM 000raTHMOCTH,
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CTpyKTYypHBI
Y 371eMeHT
KOMIIeTeHLIUU

[TnaHupyemMble pe3yabTaThl 00yUeHHS

OrieHOouHbIE Cpe/iCTBa

onpeode/ieHHbIX Memooo8 0b6o2aujeHus,
...Hagblkamu  paspabomku  u
npouzgoocmea  npu
MEXHO2eHHO20 ChiPbsl

peaauzayuu
nepepabomke  MUHepPAIbHO2O

npoekmoe

u

VICTIOJIb3YSl C/IeAYIOLe pe3y/IbTaThl.
2.1. [1ns1 pyipl, TI0Ka3aTelb KOHTPAaCTHOCTH KOTOpPOU paBeH 1,12,

oripefiesieH  ClAeAylOIIWA  (GPaKLUOHHBIA  COCTaB  TIO
a3/leNIMTeIbHOMY MPU3HAKY.
Homep | I'panuija ¢pakuguit 1o | G, % Yo, %
bpakiy | BeJlMUMHE pa3/euTeIbHOTO
u TIpU3HaKa
oT Jilo)
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
5 >1800 15,3 10,0

3. TIpousBogurensHocTh (habpuku — 10000T/cyT. Ha ¢abpurike
NoJiyyaroT 2 KoHLeHTpaTa. CBUHLIOBBIA C COZiep)KaHUeM B HEM
cBUHLA — 55%, LuHKA — 5%; IIpU M3B/IeYEHHWU B Hero CBUHLIA —
85%; LIMHKOBBIN C cofiep)KaHueM B HEM LIuHKa — 50%, cBUHIA —
1%; npu wussneueHun B Hero LuHKa — 80%. Pyaa umeer
cozpep>xanue: cBuHLa — 1%, uHka — 1,5%. OnpefienuTs oTepu
CBHHLIA C XBOCTaMH.

4. Macca nipo6s1 pyasl 1000 Kr, pa3Mep MakCUMa/bHOTO KycKa
50 mm, a =2, K =0,1. cocTaBbTe cxeMy pa3zienku mpoobl.

5. Pacxop cobuparenst 1o TexHoJjioruueckou cxeme — 100 r/T.
HaBecka pyzael — 100 rp. Kakoe KosmuecTBO peareHTa (M)
HY>KHO [J03UpOBaTh B IIpoLiecc, eciu KoHueHnTpauus — 0,1 %?

6. BriroiHeH cuToBOM aHanu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25
MM. Ilonyuensr Beixoza, r: 100000; 50000; 40000; 20000;
10000; 5000; 5000. ITocTpoiTe XapaKTepUCTUKU KPYITHOCTH.
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ITepeuennb 6onpocoe K 3auemy:

1. Tlo kakoi gopmyJie onpesensieTcs Ko3(GULIMeHT U3MeIbuaeMoCTH?

2. Tlpy cocTaB/leHUMM TeXHOJOTMYECKOM CXeMbl KAaKMMM IIPDUHLIANAMU  CjIelyeT
PYKOBO/ZICTBOBATbCS?

3. Kak omnpezensroT CelllyyecTb MaTepuana?

4. Yem xapakTepu3yeTcsl CI'yLL[aeMOCTb ITyJIbIIbI?

5. Uro Takoe cernapalOHHas XapakKTepuCTUKa?

6. Ha pa3muuuy B Kakux pasje/sieMbIX CBONCTBAaX OCHOBaH (DJIOTALMOHHBIA MeTO[
oborarieHus ?

7. Ilpunomn Yeyorra?

8. Pa3mep (ppaxkiy MyuHepasbHBIX YacTUL]?

9. Kak u3mMmeHsieTcs HeyjieasibHasi ceriapaljuOHHas XapaKTepyuCTHKa?

10. Kak ¢ yBenuueHueM KpDYTH3HBI CellapaljiOHHOM XapaKTepUCTUKU CXeMbl MeHseTCs
coJiepyKaHue 110JIe3HOr0 KOMIIOHeHTa B KOHLieHTpare?

11. TTocTaHOBKa 3a7,a4¥ IPOTHO3UPYIOLLEr0 pacyeTa TeXHOJIOIMYeCKUX CXeM.

12. Metopguka SPI.

13. Metoauka dbupmbl «Annuc-Yammepe».

14. MeToauKa UHCTUTYTa «MexaHoOp».

15. Kakoe (hr3rueckoe CBOMCTBO py/ibl ONpefie/isieTcsl pa3/jaBivBaHueM KycKa?

16. YpaBHeHUe KUHETHUKU (IOTALIUH.

17. ina Kakoi pyzawl LienecooOpa3Ha KPYITHOMOPLMOHHAsE COPTHMPOBKA Ha YCJ/IOBHBIE
COpTa, BHyTPHUCOPTOBOE yCpeJHEeHHe B COPTOBOM CKJlaZie-CMecuTesie C Moc/Ie yolen
IIMXTOBKOM WM Pa3ZiesibHOM repepaboTKoi COPTOB?

18. Nnpekc urcToit paboTel boHza.

19. TexHONMOrMUECKNY perjaaMeHT.

20. TexHonoruueckas rmpoba.

21. I'paHy/nioMeTprYeCcKui COCTaB PyZbl.

22. TekcTypa U CTPYKTypa pyZpl.

23. DleMeHTHBIN COCTaB py[.

24, MuHepasbHbIM COCTaB PY/,.

25. ®u3MKO-MexaHUYeCKre CBOMCTBA Py, Y MPOAYKTOB 00OTaIieHus.

26. Pa3ziesiuresnibHble NpYU3HAKY YaCTUL].

27. Opak1MOHHbIe XapaKTePUCTUKHU.

28. Cenapal[MOHHbIe XapaKTePUCTUKHU (KpUBbIe pa3ziesieHus) UM BO3MOKHOCTH
oboraTuTe/bHBIX amnrapaToB U CXeM.

29. PackpbITHe MUHepasbHbIX (ha3.

30. O6m1as cTpyKkTypa cxem oboraireHusl.

VcnbiTaHust OTAe/TbHBIX TeXHOJIOTHUeCKHX orepaliuii oboraiieHus..

31. BeIOOp TEXHOIOTMUECKOW CXeMbI Pa3/ie/ieH sl

32. I3MeHUMBOCTb XapaKTePUCTHUK PY[.

33. YcpenHeHue pyz UyripaBieHHe KaueCTBOM IPOAYKLIUU.

34. VicribITaHUsi TEXHOJIOTUYECKHX CXeM.

35. IIpumepb! TeXHOIOTMUYECKUX PerjiaMeHTOB.

36. O6beM U cofiep)KaHue perjiaMeHTOB.

37. IlpuMep TEXHOIOTHYECKOTO PerjiaMeHTa repepaboTKH reMaTUTO-MarHeTUTOBBIX PY/.

38. ®parmMeHT TeXHOIOTUYECKOT'0 peryiaMeHTa repepaboTKy Me[HO-LUHKOBOU py/bl.

MemoouuecKue pekomeHOayuu 0/151 N0020MOBKU K 3auemny
CryeHT JomycKaeTcs K 3aueTy mnpu noceirieHnu 80% /eKIHii, BBITIOTHEHUN U 3allliTe

BCeX /1ab0paTOpPHBIX U MPAKTUUECKUX paboT, IpeyCMOTPeHHBIX TPOrPaMMOH.
[ToAroTOBKA K 3aueTy 3aK/IH0uaeTcs B U3yUeHUH U TIIaTeJIbHOW TIpopaboTKe CTyAeHTOM



yueOHOro MaTepuasa AWUCIUIUIMHBI C yUYeTOM Y4ueOHUKOB, JIEKIIMOHHBIX, JIaO0OpPaTOPHBIX U
MPAKTUUECKUX 3aHSITHH, CCPYTIITUPOBAHHOTO B BU/le KOHTPJ/IbHBIX BOITPOCOB.

Ha 3auer 1o Kypcy CTygeHT o00si3aH TMpefOCTaBUTh IIOJIHbIA KOHCIIEKT JIEKI[UH,
odopmiieHHBIe TabOpaTOpHbIe U MPAaKTHUYeCKHe paboThI.

3auéT Mo Kypcy MpPOBOJAWTCS B BUJe OTBETOB Ha MATh KOHTPOJIbHBIX BOIPOCOB U3
TIpe/ICTaB/IeHHOTO BhIIlIe TIepeyHs.

[Toso)kuTenbHBIE OIEHKM «3aUTe€HO» BBICTABJISIOTCS, €CU CTYAEHT YCBOWI yueOHBIN
Marepuas, WCUepIrbIBatollle, JIOTUYeCKHd, TIPAMOTHO U3J/IOXKUB €ro, TI0OKa3ajl 3HaHUs
CrieliMaJbHOM JIUTepaTyphl, He AOMyCKaa CYIeCTBeHHbIX HEeTOUHOCTeM, a TakKe MPaBUIbHO
TIpUMeHSs1/T TIOHSITUMHBIN anrapar.

[ocTkeHre MOpPOrOBOTO YPOBHSI OCBOEHMSI KOMIIETEHLM — «3a4TeHOo» TMoc/e
MPaBWIbHBIX OTBETOB Ha [|OTIO/IHUTE/bHbIe BOMPOCOB OT MpernojaBaTesis M0 HM3y4yaeMoMy
KYypCy.

[JocTrkeHre cpelHero YpPOBHSI OCBOEHMSI KOMITeTeHLUM — «3aureHo»  0e3

JOTIO/THUTE/IbHBIX BOITPOCOB.

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

8 YueOHO-MeTOAMUECKOE U MH()OPMALHOHHOE 00ecrieueHHe JUCIUTUTHHBI (MOAY/1s1)

a) OcHoBHas iMTEpPaTypa:

1. ViccreioBaHMs T10/I€3HBIX MCKOTIAeMbIX Ha 000raTuMocTs : [yueb. mocobue] /
B. I. CaMoinuK. - Honenk: OouHTY, 2018. — 190 C.
file:///C:/Users/User/Documents/Yntaembie%20Kypcbl/MIPHaO/2018%20r.
%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf

2. AspoxuH, B.M. OcHOBBI 00oraiijeHHst TI0/Ie3HbIX UCKOTIaeMbIX : yueOHUK : B 2
tomax / B.M. ABaoxuH. — 4-e u3j., crep. — Mocksa : ['opHasi kaura, [6. r.]. — Tom 2 :
TexHosorvy oboTaIteHuys MmoJie3HbIx uckonaembix — 2017. — 312 c¢. — ISBN 978-5-98672-
465-2. — TekcT : 371eKTPOHHbBIN // JlaHb : 31eKTpoHHO-O0ubnmoTeyHass cucrema. — URL:
https://e.lanbook.com/book/111337

3. ®enotoB, K. B.IlpoekTrpoBaHue oboraTutenbHbIX (habpuk : yuebHuk / K. B.

®enotoB, H. M. Hukonbckas ; pex. cosert : JI. A. IlyukoB (tipen.) u fp. - M. : ['opHast KHura,
2012. - 534 c. : un., cxeMbl, Tabs. - (OboraileHre TI0J/Ie3HBIX UCKOTaeMbix). - ISBN 978-5-
98672-282-5. (bubmoteka MI'TY 622.7 @ 342)

0) lono/THUTE IbHAS JTUTEpPaTypa

1. Ko3un B.3. WccnenoBanue py/ Ha 000raTUMOCTb. Y. ocobue. Ypaisl. ToC. TOPHBIN
yH-T — EkarepunOypr: U3z.-eo YITY, 2008

2. MutpodanoB C.U., bapckuit JI.A., Cambirudn B.[]. WcciegoBaHue mM0/e3HbIX
MCKOTIaeMbIX Ha oboratumocTs. M.: Heapa, 1974. - 352 c.

3. TexHuueckass OLleHKa MHHepasbHOrO ChIpbsi. OrpoboBaHUe MeCTOPOXK/eHUM.
XapakrepucTtyka cbipbsi: CripaBouHuK /mof pes. ILE. Ocranenko. M.: Heapa, 1990. -272 c.

4. TexHosornueckasi OLleHKa MHHepajbHOIO CbIpbsd. MeToAbl UMCC/Iel0BaHUS:
Cnpasounuk / IToa. Pen. I1.E. Ocranenko. M.: Hezpa, 1991. 280 c.

5. OpexoBa H.H. I'opnoBa O.E., ®ageeBa H.B. "OcHOBbI HayuHbIX UCC/Ie[JOBaHUN U
uccieoBaHWe pyJ Ha oboratuMocTh (TIpakTWKym).- Marauroropck: MI'TY, 2020.
https://newlms.magtu.ru/course/view.php?id=75773

B) MeTtoanueckue yKa3aHus
dageea H.B. MeTouueckre yKa3aHUsi K KOHTPOJIbHOW paboTe 1o gucuuIuiiHe «I'opHOe
[leJIo U OKpyXKawolllas cpefa» g CTyZeHTOB crienanbHoCcTH 130405. MarsnuToropck:
MI'TY, 2012.- 18 c.
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r) [IporpammMHoe o0ecnieuerHue U VIHTepHET-pecypChl
IIporpamMmHoe obecrieueHue

HanmenoBanue 110 Ne moroBopa CpoK JiefcTBYS TULEH3UU
MS Windows 7 O-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
7Zip cBOOO/THO pacrpocTpaHsieMoe | 6eccpouHo

WHuTrepHeT pecypcsl

3BbC "Jlanp" www.e.lanbook.com

9BC "Alibykc" (ibooks) www.ibooks.ru

9bC "MH®PA-M" (ZNANIUM.COM) www.znanium.com

3BbC BOOK.ru https://www.book.ru/

9bC KoHcynbraHT cTygeHTa http://www.studentlibrary.ru/

OnekTpoHHasi OMO/MOTEKA YHUBEPCUTETa Ha Oa3e 37IeKTPOHHOTO KaTajiora
http://old.magtu.ru:8081/marcweb2/Defaul.asp

https://magtu.informsystema.ru/Marc.html?locale=ru

[NopHast sHLMK/IONeAus http://www.mining-enc.ru/
10 Kypnan Becthuk MI'TY http://vestnik.magtu.ru/

11. TOPHOE [OEJIO WH$popMallMOHHO-aHA/IMTUYECKUM TI0pTaj/l  [ijid  TOPHSIKOB
https://www.mwork.su/gornie-zhurnali

12. U3patensckuii oM «Pyna v Metamibl» EjkeHeZielbHOe HOBOCTHOE 37€eKTPOHHOE
usnanue «Ore&Metals Weekly» http://rudmet.ru/

LN AWM=

9. MaTepHa/IbHO-TeXHUYECKOe ofecrieueHne JUCIUTIHHBI (MOAY /1)

JIeKIIMOHHBbIE 3aHSTHS TIPOBOJSATCS C HWCIIOMb30BaHWEM Ipe3eHTal[MOHHOT0 000py10BaHus
(poekTop, 3KpaH, HOYTOYK). B KauecTBe HarisifHBIX MaTepUa/OB HCIIOJb3YIOTCS
¢dortorpaduy, BUe0PUIBMBI C TOPHBIX NIPeATIPUATUM.

st BBITIOJIHEHWSI CaMOCTOSITE/TIbHBIX 3aJaHUN  CTy/leHTaM Heo0XOJUM TepCOHAIbHBIN
KOMITbIOTEp €O cTaHfapTHEIM naketoM Microsoft Office (Word, Excel, Power Point), goctyn
K JIOKa/IbHbIM U UHT@DHET PecypcaMm.

MaTepI/IaJILHO—TEXHI/IquKOE obecrieuenue JUCHUIT/IMHBI BK/IFOYAeT:

Twun 1 Ha3BaHWe ayJUTOPUHA OcHalleHre ayJIMTOPUN
CrieriasibHbIe MoMelleHus it | MyabmumeOuliHble cpedcmea XpaHeHusi, nepeoauu u
TIPOBe/IeHUs 3aHSATHI npedcmasneHusi uHgpopmayuu

JIEKLIMOHHOTO THTIA
JlekyuoHHas ayoumopusi

[TomerieHust Ayist IlepcoHanbHble Komnbiomepbl ¢ nakemom MS Office,
CaMOCTOSITe/TbHOM paboThI 8blxo0oM 8 IHmepHem u ¢ 00CmMynom 8 3/1eKmpOoHHYHO

UH(pOPMAYUOHHO-06pa308amenbHyo cpedy
KomnblomepHblli kaacc YHUBepcumema

IlepcoHanbHble komnbiomepbl ¢ nakemom MS Office,
8bIX000M 8 lHmepHem u ¢ 0ocmynom 8 3/1eKmMpOHHYHO
YumanbHble 3a1bl bubauomeku | UHGOpMAYUOHHO-06pA308amenbHy0 cpedy
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Tun v Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauToOpumn

YHUgepcumema

[TomereHre [y XpaHeHUs U
MpoUIaKTHUUECKOTO
00C/Ty)KMBaHUS yuebHOrO
obopyoBaHust

IlIkagbl 0151 XpaHeHusi yueb6HO-MemoouUecKoll
0oKyMeHmayuu, yuyebHo2o 0b6opydosaHusi u yuebHoO-
HA2A510HbIX NOCOOULI.

CnecapHoe obopydoseaHue

Jlabopamopus obozawjeHust
No/e3HbIX UCKONAeMblX

domayuoHHble 1abopamopHble MawUHbI
KoHyeHmpayuoHHbIli cmon

MaeHumnblli cenapamop

YcmaHoeka becneHHoll (hromayuu
Bunmoeoli cenapamop

Becnbi

pH-memp

BUHOKY/ISIpHBIE AyNbl

PN AN

Jlabopamopus

AHanuzamop uzobpadxceHuss Munepan C-7
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