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PaBouaa nporpamma coctapnena Ha ocrope OI'OC BO cnennansnoct 21.05.04 Toproe
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Pabouas mporpamMMa paccMOTpeHa H ofo0OpeHa HA 2ace/laHHH KaheAphl TEONOTHH, MapK-
meitaepckoro Oesa M oDOralleHds TIONe3HBIX HCKomaeMblx «25» oxrabpa 2018 r.,

nporoxoa Mo 3.

3ag. Kacbenpoﬁ/ - /A Tpunmn/
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tpaHcnopra «07» rosxOpa 2018 r., npoTokoa Ne 2.
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N
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HH(OPMALHOHHOTO obecnieuenns | ot 04.09.2020 /
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1 Lenu ocBOeHUs AUCLUATIIMHBI (MOZYJIs)

LlensiMu ocBOeHUsT JUCHUIUTMHBI «VcciefjoBaHue Py Ha 000raTUMOCTb» SIBJISTFOTCS:
dbopmMupoBaHHMe U 3aKpervieHWe 3HaHWK 00 3JTarax [MPOMBIIIEHHOTO OCBOEHMUS
MEeCTOPO’KJEHU; 0 MeTOoZlaX U3yueHHUs] 37IeMeHTHOT0 ¥ MUHEePa/JIOTHYecKoro COCTaBa pPY/bl,
CBOWCTB MUHEDPA/IbHBIX YaCTHI], (DPAKIIMOHHBIX XapaKTePUCTUK MPOAYKTOB, TEXHO/IOTHUECKUX
XapaKTePUCTUK TIPUOOPOB M CXeM; O CTafusiX WCCAe0BaHUS TI0JIe3HBIX HCKOTAaeMbIX Ha
000raTUMOCTb.

3adauu ducyunauHbl «VcciieoBaHye py Ha 060raTUMOCTb»

- 3HaTh TIPUHILUIIBI TIOCTPOEHUSI CXeM O0OTaIlleHHsI ¥ TIO/ITOTOBKU TEXHOJIOTHUeCKUX
npo® IS pa3MUHBIX HCTBITAHWM: TEXHOJOTHYeCKMX J1ab0opaTOpPHBIX, YKPYITHEHO-
71ab0paTOPHBIX U OMBITHO-XUMHUECKHUX.

- OBJIafieTb TIPUMEHsIeMbIMH Ha TIPAKTHKE MeTOAMKaMH W3yueHHs COCTaBa pY/bl,
CBOWCTB MHHEpa/bHBIX YaCTHll, W3MepeHus (U3NUeCKUX XapaKTePUCTHK: KPEeroCTH U
abpa3vBHOCTH, CHIMYYeCTU U HACBITHOW MJIOTHOCTHU U T. [,

- TIOJIyudTh TMpe/CTaB/ieHWe O BbIOOpe MeToja oObOoraieHus, OpPHUEeHTUDPYSICh Ha
bu3nueckre U PU3NKO-XUMHUUeCKHe CBOMCTBA T0JIe3HBIX HCKOTIaeMbIX.

- chopmupoBaTh 3HaHUSI O BbIOOpe MeToza oOOOraijeHWs, OpPHUEHTHUDPYSCh Ha
bu3nueckre U PU3NKO-XUMHUUeCKHe CBOMCTBA T0/Ie3HBIX HCKOTIaeMbIX;

- aHa/JM3UPOBaTh TEXHOJIOTUYECKWE PEXUMbI M CXeMbl HWCC/Ie[OBaHUS pyJ Ha
060raTMMOCTb.

- BbIOpaTh peXXuM oOoraieHHsi py/bl OTpeZiesIeHHOTO COCTaBa U COCTABUThH CXEMY
oborarrieHus.

2 MecTo JucoMiiMHbI (MOAy/Is1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI
MOATrOTOBKM 0akasiaBpa (Marucrpa, CrenuaamucTa)

JucounimHa «VccnenoBanue pPyA Ha 000raTUMOCTb» OTHOCHUTCS K
npodecCHOHaTLHOMY MKy, K 0a30Boi ero uactu. [aHHas [AUCIMIUIMHA Oa3upyeTcs Ha
3HAHUSX, KOTOpble  CTYJeHTbl  TOJy4alOT TIpU  M3y4eHUHd  OOIeTeXHUUECKUX,
00ITIeMHKEeHEPHBIX, TOPHBIX u reo0ruyecKux JTUACLIATIIMH u JUCLIATIINH
eCTeCTBeHHOHAay4YHOI0 LjMK/a, TakuxX Kak «Marematvka», «®Pusuka», «OpraHuueckas
xumus», «®Pusnueckasi xumusi», «MaTepuanoBejileHHe», « XHUMUS (IOTOpeareHTOB,
«OboraitrieHre MoIe3HbIX UCKOTIAeMbIX», «/IpobsieHre, 3Me/TbueHHe U TPOXOUeHUe» U JIp.

[nst u3yueHusi OUCIUIUIMHBI CTYAEHTy HeOOXOJWMO: YMeTh BBLITIOHATEL TPOCTeMIire
pacyeTbl TEXHOJIOTMUECKUX CX€M, 3HaTh OCHOBHYIO TEPMUHOJIOTHIO OOOTAIlleHHs TOJIe3HBIX
HWCKOTaeMbIX, UMeTb OCHOBHbIE TIpe[CTaB/JeHUs1 0 XUMHUUeCKHUX BellleCTBaX, MUHepanax u Ux
TIPOMCXOXKIeHUH.

OOyueHre [JaHHOMY TIpeAMETY CTPOUTCS Ha MEXAUCLATIIMHADHOM WHTerpaTHBHOM
OCHOBe. VM3yueHHWe M ycCrielllHas aTTeCTals MO JaHHOW JUCLUIUIMHE SIBJISFOTCS, HapsiAy C
JPYTUMH [TUCLIUTUIMHAMH [@HHOTO y4eOHOro IMK/Ia, HeobXoAuMbIMHU /51 3G GhEeKTHBHOTO
OCBOEHUSI TIOC/IeIYIOLIUX MTPO(deCCUOHATBHBIX AUCLIUTIIUH.

ducuuriivHa siBAsieTCsl MpeJIecTBYOLed A1 AUCLUMIVIMH Tipoduiist: «TexHomnorusi
OITN», «ITepepaboTKa ¥ UCTIOIH30BAHKE TIPOIYKTOB 00OTaIl[eHUsD».

3 KomnereHuu o0yuaromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUITAHBI (MO/y/IsI) M IVIAHUPYyeMble pe3y/IbTaThl 00yueHust

B pe3ynbTate oCBOeHMS AMCLMIUIMHBI «VlccneoBanve pyA, Ha 00OTraTUMOCTB»
oOyuarommuiics o/bKeH 00/1aZiaTh CIeAYOIMMUA KOMIIeTeHIUSMU:



CTpyKTypHBI
1 571eMeHT
KOMITeTEeHIH
U

[TnaHupyemble pe3yibTaThl 00yUYeHuUs

OITK-4 rOTOBHOCTBIO C eCTeCTBeHHOHAaYYHbIX MO3ULIUK OLIeHMBaTh CTPOEHMe, XUMUUeCKUN
Y MHUHepa/IbHbIM COCTaB 36MHOM KOpPbI, MOP(OIOorHueckrie 0COOEHHOCTH U reHeTHUeCcKue
TUIIBl MeCTOPOXKJEeHWM TBepAbIX I10/Ie3HbIX MCKOMaeMbIX TIPpY pelleHWH 3ajad I10
paLOHAILHOMY U KOMIUIEKCHOMY OCBOEHUIO Ie0peCypCHOr0 NOoTeHLuaia Hefip

3HaThb ... OCHOBHbIE onpeaeﬂeHu;I U noHsamus ecmecCmeeHHbIX HaAYyK
. OCHOB8bI MEXHO/A02UYeCKOU MUHepdajnocuu
YMeTtn ...pacnosHasamb U usyuyamb mexHos/s10eu4ecKue ocobeHHoCcmu MuHepdanoe u
pyo
BJIaAeTb ...LlH(i)OpMCIL{Lleﬁ 0 ceolicmeax u XapaKkmepucmukdx MUHepda/ibHO20 CblpbA

u eMewjaroujux nopoo
. HaBbIKaMU OYEeHKU CMPOeHUsl, XUMUYeCK020 U MUHEepa/abHO20 COCMAsos
Mmopdonoauueckux ocobeHHOCMu U 2eHemuueckKue munog pyo u MuHepanos

[TK-11criocobHOCThIO pa3pabaThiBaTh U JOBOAWTH [0 WUCTIOMHUTE/e Hapsi/bl U 3a[jaHusl Ha
BBITTOJIHEHWE TOPHBIX, TOPHO-CTPOUTENBHBIX W OYPOB3PBIBHBIX PpabOT, OCYIIeCTBISTH
KOHTPO/b KauecTBa paboT u obecneunBaTh TIPAaBUJBHOCTb — BBITIOJHEHUST — MX
WCTIOTHUTEJISIMH, COCTaB/IATh Tpapuku pabOT W MepCrieKTUBHBbIE TUIaHbl, WHCTPYKIIWH,
CMeThbl, 3asiBKM Ha MaTepuajbl U 000pyZOBaHUe, 3aroHATH HEOOXOJUMble OTUeTHbIe
JIOKYMEHTbI B COOTBETCTBUH C YCTaHOBJIEHHBIMU (hopMaMu

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

Ymetb ... cocmaensamb 2pacgpuxku pabom u nepcnekmugHble NAAHbl, UHCMPYKYUU,
3as6KU HA Mmamepuanbl u obopydoeaHue, 3anoAHMb HeobxoOuMble
omuemHble OOKyMeHMbl 8 COOMBemcmauu ¢ yCmaHos/1eHHbIMU hopmamu

Brnazets ...HaebIKamu eedeHUsi JCypHaaa pabom u cocmaeneHuss omuemog 06
uccnedo8aHuu Ha 0602amuaoCh.

[1IK-12 roToBHOCTBIO OMepaTUBHO YCTPAaHATh HapylLleHus IPOU3BO/CTBEHHBIX ITPOLIECCOB,
BeCTH TePBUYHBIN yueT BBIMOHsEeMbIX PaboT, aHaIM3UpOBaTh ONepaTUBHbIE U TEKYIIVe
TI0Ka3aTesi MPOU3BOACTBA, 000CHOBBIBATH MPE/JIOXKEHHS TTI0 COBEPILLIEHCTBOBAHUIO
OpraHu3aLiy NPoU3BO/CTBa

3HaTb ...8UObI U NOPSIOOK UCCAe008aHUS;
..MemoObl U MemoOUKU UCCAe008aHUlL;
..Kpumepuu ModeauposaHusi, Memoodbl 0bpabomku uHgopmayuu.

YMeThb ...nocmasumb 3KCnepuMeHmManbHylo ceputo no NpedoCmMagieHHOMY NAaHy;
..CN/IGHUPO8AMb U NOCMABUMb 3KCnepuMeHm
...OyeHu8amp 00CMAmMoOUHOCMb U OOCMOB8EPHOCMb 3KCNepUMEeHMAAbHbIX
OQHHBIX, KOPPEKMHO 8blpaxcamb U ap2yMeHMupOo8aHHO O0OOCHOB8bIBAMb
No/0ceHusl npeOMemHoll 061acmu 3HaHusl

Brazetsb ... HayuHoll mepmuHo/ozueli 8 obaacmu oboeawjeHus n.u.;

Memodamu pabombl € NPUKAAOHBIMU  CNeYuanu3upO8aHHbIMU
npozpammamu u 6azamu OaHHbIX;

OCHOBHbIMU Memoodmu U npubopamu HAY4HbIX UCCAe008aHUll 6
obnacmu obo2awjeHus n.u.

[TK-16 TOTOBHOCTBIO BBITIOHATH SKCTIePUMEHTaIbHbIE ¥ Ta00paTOPHbIE UCCIe0BaHMS,
VHTEpIIPeTUPOBATh [10TyYeHHbIe pPe3y/bTaThbl, COCTABJISATh U 3alUILAaTh OTYEThI

3HaThb ... OCHOBHble MemoObl UCCAe008aHULI, UCNO/b3yeMblx 8 0b6o2aujeHuu
No/e3HbIX UCKONdeMblX. . .;
. UCMOYHUKU Hay4HoU UHopmayuu u 061acmb noucka.

Ymetb ...0amb onpedesieHust U 00BSICHUMb CYUWHOCMb s181eHUll;
..cobupamsp U cucmemamu3uposams pasHoobpA3Hyto UHpoOpMayuro u3




CTpyKTypHBI
1 571eMeHT
KOMITeTEeHIH
U

[TnaHupyemble pe3yibTaThl 00yUYeHuUs

MHO20UUCAEHHbIX UCMOYHUKO8, 006CYH#0amb cnocobbl 3¢hpekmugHo20
peuueHust HayuHoli npobaembl. . .;

. Ha 0CHOBe cObpaHHOU UHGOpMayuu 8biseasIMb meHOeHYuU,
8CKPbIBAMb NPUYUHHO-C/1e0CMeeHHble C8513U, onpedeasimb yel,
8blOUpamb cpedcmed, 8bl0gu2amb 2unome3sbl U uoeu.

Brnazets ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu uHmMepHem;
..HABbIKAMU U Memooukamu 0600ujeHus: pe3y1bmamoe peuwleHusl,
IKCnepumeHmMasabHoll desimeabHOCMU;
. OCHOBHbIMU Memoodamu Ucc1ed08aHusi 8 06aacmu ..., NpaKmMu4ecKumu
YMEHUSIMU U Ha8bIKAMU UX UCNOAb308AHUS;

ITK-18 BnasleHeM HaBbIKAMHM OpPraHU3al[ii HayYHO-HCC/IeJOBAaTe/TbCKUX paboT

3Hatb ...npasuna opeaduzayuu paboue2o mecma;,
..NOPsI00K N0020MOBKU  3KCnepumMeHma;
. .NOPSIOOK 8bINOAHEHUS UCCNe008aHUUL.

Ymetb ...npogecmu onbim, 3KCnepuMeHm;
..paspabomamsp naaH npogedeHust UCc1e008aHUL;
..nposecmu onpobosaHue.

Bnagetn ...HaBbIKAMU NOCMAHOBKU OnNbimd;
. .MemoouKoll NOCMAaHOB8KU ONbImd;
...MemodoJioauell npogedeHusl UCCAe008aHULL

[TK-20 ymeHuem pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUYECKYH0 1 HOPMaTUBHYIO
JOKYMEHTaL[MI0 B COCTaBe TBOPUECKUX KOJUIEKTUBOB U CaMOCTOSITe/IbHO, KOHTPO/IMPOBAaTh
COOTBETCTBHE MPOEKTOB TPeOOBaHUSIM CTaHJAPTOB, TEXHUUECKUM YCIOBHUSIM U
JIOKyMeHTaM TpOMBIIIIJIeHHOW 6e30racHOCTH, pa3pabaThiBaTh, COT1aCOBLIBATh U
yTBep)KZaTh B YCTAaHOB/IEHHOM IOpsi/iKe TeXHUYeCKHUe, MeToZMuecKue 1 UHble JOKYMEeHTHI,
peryiaMeHTHUpYIOLLIYe MOPsiI0K, KaueCTBO M 6e30MacHOCTb BbIMO/IHEHHS TOPHBIX, TOPHO-
CTPOUTENBHBIX U B3PBIBHBIX paboT

3HaTh ...CmMpyKmypy mexHo/02u4ecKo20 pe2iameHma

YMeTb ...cocmasumb pasoe/n MexHO/N02UUeCK020 pe2ameHma
Brazgets ...HABbIKAMU COCMAsg/eHue MexHO/02UUecKo20 pe2iameHmd.
[K-22

TOTOBHOCTBIO paboTaThb C TIPOrpaMMHBIMH TIPOAYKTaMH OOIIero W CreLyasbHOTo
Ha3HauyeHWs [/ MOJeNWpPOBaHUS MeCTOPOXKJEHWUM TBEepJbIX II0JIe3HbIX HCKOIaeMbIX,
TeXHOJIOTHM 3KCIUTyaTaljMOHHOW pa3BejKH, [00buM U TepepabOoTKU TBEPABIX I0JIe3HBIX
WCKOTIaeMbIX, TIPU CTPOUTENbCTBE U IKCIUTyaTallud TI0J3eMHbIX OOBEKTOB, OLleHKe
KOHOMHUECKOW  3((eKTMBHOCTM  TOPHBIX W TOPHO-CTPOMTENBbHBIX  pabor,
MIPOM3BO/CTBEHHBIX, TEXHOJOTMYEeCKUX, OPraHU3aljUOHHbIX W (PUHAHCOBBIX DUCKOB B
PBIHOYHBIX YCIOBHUSX

3HaThb ... OCHOBHble MemoObl UCCAe008aHUl, NPO2PAMMbI MOOEAUPOBAHUS,
ucno/ib3yemMbix 8 0602aujeHuu noae3HbIX UCKONaembix. . .;
. UCMOYHUKU Hay4Holl uHgopmayuu u 061acmb NOUCKA.

YmeThb ...0amb onpedeeHusi U 00BCHUMb CYyUWHOCMb Si8AeHUl;

..cobupamb u cucmemamu3upoeams pasHoobpasHyro uHpopmayuro u3
MHO20UUCAeHHbIX UCMOUYHUKO8, 00Cyocdamb cnocobbl 3chchekmugHoz2o
peuwleHust HayyHoll npobaembl. . .;

. Ha ocHoge cobpaHHoll UHGopMayuu eblise1s1Mb MeHOeHYuU, 8CKPbIBAMb




CTpyKTypHBI

1l s7ieMeHT
[TnaHupyemble pe3yibTaThl 00yUYeHuUs
KOMIIETEHIH
U
NPUYUHHO-C/Ie0CMBeHHble C853U, onpedensimb yeau, 8blbupamb cpedcmed,
8bl08U2aMb 2unomesbl U uoeu.
Bnazetsb ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu uHmepHem;

...HAebIKamu u memoouxkamu 0b6obujeHus pe3y1bmamos pewleHusl,
IKCnepuMeHmaabHolU OesimeabHOCMU;

... OCHOBHbIMU Memooamu uccae008aHusi 8 0baacmu ..., N(PaKMu4ecKumu
YMEHUSIMU U HaBbIKAMU UX UCNO/b308AHUS;

[ICK-6-1 crmocoOHOCThIO —aHA/MU3UPOBaTh TOPHO-TEO/IOTUYECKYI0 HHGOpPMAIUI0 O
CBOMCTBAX M XapaKTepHUCTUKaX MUHEPaTbHOIO ChIPbsi U BMELLAOLUX MTOPOJ,

3HaThb

...OCHOBHblE npouyeccnl O60€GU.4€HUH NnoJ/eé3HblX uckonaemsblx,
o6ecnequea;ou4ux MAKCUMA/IbHOE u3e/1eueHue 8cex UeHHbIX KOMNOHEHMOo8,
...MmexHo/1oeu4yeckKue CXemMbl u pesjcumbl O6OZ(1LL{€HUH NnoJ/eé3HblX
uckonaemblx.

... NpU3HAKu ONMUMA/bHOU MexXHO/A02UUYEeCKOoll CXeMbl

Ywmets

...8bls6/15iMb 00BeKMbl 0151 YAyUlleHUss MexXHUKU U MexHOA02UU;
...npedaazamb, 3HAs cocmag pyobl, ONMUMAAbHYIO  MEXHOA02UIO
nepepabomku;

...npedckazamb onmumdaibHble nokasameau pabombl oboeamumenbHol
¢abpuku.

Bragets

...UH¢opmayueli o ceolicmeax u xapakmepucmukax MUHEpPAIbLHO20 CbIPbs
u eMewjarowjux nopoo;

...HasbIKamu 0bocHO8aHUs yesnecoobpasHocmu UCNO/b308aHUS
onpeoe/ieHHbIX Memooo8 0bo2alyeHus;

...HasbIKamu pazpabomku U peanuzayuu nNpoeKmog npouzeoocmea npu
nepepabomke MUHepaabHO20 U MeXHO2EHHO20 ChIpbSl.




4 CTpyKTypa Y cofiep>KaHue AUCLUIUIUHBI (MOAY/1s)

OO0111ast TPYA0EMKOCTb AUCLIUITMHBI COCTaBJIsieT 5 3adeTHbIX eguHUl] 180 akaj. uacoB, B TOM UHCJIe:

— KOHTakKTHas pabora 13 akaz. yacos:

— ayauTopHas 12 akaj. 4acos;

— BHeayAuTOpHas 1 akaj. yacos

— camMocTosiTelbHast pabota 163,1 akaj. uacos;

Bus! yue6HOM

Buj camocTosiTeTbHOM
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Tema 1. BeeeHue. OTarnsl 1 2 10,1 |IToAroToBKa K JIEKLIUM. [TpoBepKa KOHCIIEKTOB. SEKS Hﬁ%(l)
TIPOMBILLIEHHOT'O OCBOEHUS IToAroTOBKA KOHCIIEKTa. | Y CTHBIN OMpoC. K2,
MEeCTOPOXKIEHHIA. Cramgnn| [ToAroToBKa K C/iaue
WCC/IeIOBaHUs Py, Ha 000raTUMOCTh nabopaTopHo# paboThI 1
ITogroroBka x
nabopaTopHo#i paborte 1.
Tema 2.  ®usuko-MexaHuueckue| 6 21  |TToAroToBKa K JIEKIIHH. TTpoBepka KOHCIIEKTOR, Ic'l)ll;lKlg Hﬁ%(l)
CBOMCTBA  pyA ¥ TPOAYKTOB [ToAroToBKa KOHCIIEKTa.  |pPacyeTos. NK-22.  NCK.
oborartrieHus OTt60op 1poo, BeimosiHeHWe 3a/1iau. [TpoBepka pellieHuUs 6.1

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




Bupipt yueOHOM

Bup camocTosiTesibHOM
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TIO/ITOTOBKA P00 K MCC/IeI0BAHUSAM 3aziau.
Tema 3. Metoapl  U3yueHus 1 2 31  |IToAroTOBKa K JIEKIUH. TTpoBepka KOHCIIEKTOB, %';'Kl; HE}%
3/IEeMEHTHOTO, MHWHEPAJIbHOTO COCTaBa [MoaroroBkKa KOHCIIEKTA.  |pacueToB U MK-18' MK-20-
pya 6 [MoaroroBka K cjaue pe3yJ/ibTaToB nK-22;  NCK-
TeXHOJIOTUYECKHe WCCIIeJOBaHMUS nabopaTopHoi paboTel 2 [1abopaTOpHOM U 6.1
000raTUMOCTH T0JIe3HBIX UCKOTAeMbIX IMoaroToBka K MPaKTHUUeCKoi pabor.
sabopatopHoii pabore 2
Tema 4. CeraparyioHHbIe 30  |TToAroToBKa K JIEKIHH. [TpoBepKa KOHCIIEKTOB, SEKlg HE}%
XapaKTePUCTUKU (KPUBBIE pa3/iesieHus]) [ToAroToBKa KOHCIIEKTA.  |pacyeToB. MK-18' MK-20.
6 BrinosiHeHue 3azau. ITIpoBepka pereHust MK-22;  MCK-
3ajiau. 6.1
Tema 5. Wccnenosanus Ha 1 2 31  |IToAroToBKa K JIEKLUH. ITposepka (rjlll;lKl; Hﬁ%é
0060raTuMOCTh MarHUTHBIMH u [ToAroToBKa KOHCIEKTa.  |KOHCIIEKTOB, PACYETOB |qk_13- [K-20.
I'DaBUTALIOHHBIMU METO/IaMH. 6 [ToaroToBKa K Y pe3y/IbTaToB nK-22;  MCK-
naboparopHbIM paboTtam 3. [1abopaTopHOii paboTsI. (6.1
ITogroroBka K cjaue
J1a00paToOpHLIX paboT 3.
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Tema 6. BbIOOp TEXHOIOTHUECKOM 1 21  |TloAroToBKa K JIEKLUH. [TpoBepka KOHCIIEKTOB, gﬁ%é ranKz_%z;
cxeMbl ~ pasjeneHus.  IIpoBegeHue [ToAroTOBKA KOHCIIEKTa.  |pacyeToB. on e
TTO/TYTIPOMBIIIITIEHHBIX u 6 Beinonnenue 3agay. IIpoBepka peleHus
TPOMBIILUIEHHBIX MCTIBITAHUM 3a/a4.
Tema 7. WccnepoBanyist Ha 1 11  |TToAroToBKa K JIEKLIH. [TpoBepKa KOHCIIEKTOB, Ic'l)ll;lKlg Hﬁ%(l)
000raTuMOCTh duioTarei. [ToAroToBKa KOHCIIEKTa.  |PacyeTos. NK-22.  MCK.
VI3MeHUHBOCTb ~ XapaKTepUCTMK  DYA.| o BrlInosiHeHue 3a/au. [poBepka pelieHust  |6.1
YcpegHeHve  pyA M yOpaBiIeHHE 3a/ia4.
KayeCTBOM TPOYKLIMN
Tema 8. OLjeHKa pe3y/ILTaToB 1 14  |TIoAroToBKa K JIEKLIUM. TTpoBepka KOHCIEKTOB, |[TK-16; MK-18;
uccneznoBanuii. OhopmiieHre 0TUeTOoB. [MoAroTOBKa KOHCIIEKTa.  |pPacyeTos.
6 BrImo/iHeH e 3a/au. TTpoBepka pelieHus
3a7au.
TTrcbMeHHBIH Ompoc.
HToro mo aucuuninHe 6 6 6 163,1 3auert
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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. [lns uero Jesiat0TCs UCCIeJOBaHUS HA 000raTUMOCTb.
2. Ha ocHoBaHWM Yero COCTaB/IsIeTCSl TEXHOJIOTUUECKHI perjaMeHT.
3. UYro BK/IrOYaeT B cebsi TEXHOJIOTUUYECKUI 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 NIPU3HAKY

Howmep I'panuija ¢pakuuii no Benuunse | Ci, % Yo, %
(bpakuM | pa3jenuTenbHOrO pU3HakKa
OT [0
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 5/1IeMeHT
KOMITeTeHLIUH

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

OIIK-4 TOTOBHOCTBIO C €CTeCTBEHHOHAYUHBbIX TIO3WLIUKA OL|€eHUWBAaThb CTPOEHUe,

XUMUYECKM W MUHEepa/JbHbIM COCTaB 3€MHOM KOpBI,

Mopdosornueckiue 0co0eHHOCTU U TeHeTHUeCKre TUIbI MeCTOPOJKAEeHHH TBep/bIX MM0JIe3HBIX MCKOTIaeMbIX TP PelleHrH 3aZiau TI0 paliiOHaIbHOMY
Y KOMILJIEKCHOMY OCBOEHMIO Te0peCcypCHOr0 MoTeHLMana Hesip

3HaTL

... OCHOBHbI€ onpefeeHUd U MOHATHUA €eCTeCTBEHHbIX HAYK
... OCHOBBI TEXHOJIOTUUECKOI MHHEDPAJIOTUN

Bonpocsi 3auera

1.00beKT HCCAe0BaHUSI  TEXHOJIOTMUeCKOMH
2.Busl mpob mipu reosioropasBe/[OUHbLIX paboTax.
3.Tunel pob, Ux NpeHa3HAYEHHE.
4.XapakTepuCcTHUKa XUMUUeCKHUX TUTIOB TIP00, MpeiHa3HayeHue.
5.XapakTepucTMKa M Ipe/iHa3HaueHWe MHUHepaJoruuecKrux
THUIIOB TTPO0.

6.MuHepasioruueckye mrydHbIe TTPOObI.

7.ITocnenoBaTenbHOCTh U3Y4YeHUs] MUHEPAIOrMUeCKUX LUTYQHbBIX
nipo0.

8. XapakTepuCTHKa 1 TpeiHa3HaueHHe TeXHOJIOTHYeCKUX Mpo0.
9.IToHsiITHe CTPYKTYPBI ¥ TEKCTYPHI PYA,.

10.271eMeHTHbIM COCTaB py[,.

11.MuHepasbHbIM COCTaB PY/,.

12.®u3nKo-MexaHUuuecKre CBOMCTBA Py/| U MPOYKTOB
oboraiieHus.

MHWHEPAJIOTUH.

Ymetb

...pacrio3HaBaTb M U3y4yaTb TEXHOJOTHUECKHe OCOOeHHOCTH
MUHEpaJIoB U py[,

3amuTa J1ab0paTopHoH padoThI
OO6OpaboTka  M300pakeHUsI-  MHMKPOCKOITUUECKOTO
uinda.

CHHUMKa

Bagets

...UH¢opmayueli 0  CBOWCTBAX U
MHHEPAJIbHOTO ChIPbsi U BMELIAOIIUX TTOPO/

XdPaKTEPUCTHUKAX

3ajauu /)1 MPOME)XyTOUHOT0 KOHTPOJIA
51 pasgesieHWsi KakOTrO ChIpbsi HauOOJiee YacTO WCIOJB3YIOT




CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

... HABBIKAMU OYeHKU CMpOeHUsl, XUMUUECKO20 U MUHepaabHO20
cocmagog  Mopgono2uyeckux 0cobeHHOCmu U 2eHemuueckue
munoe pyo U MuHepanos

TeXHOJIOTUYeCcKre CBOMCTBA? (IIpUMephl 3a/jJaH|K 110 BapUaHTaM)
9 rpaBUTalMOHHBIE (TIJIOTHOCTD);

10 marHuTHble (MarHUTHas BOCIPUMMUYUBOCTb, MarHUTHasi
JKeCTKOCTb - KOSDLUTHBHasi cuia A (eppoMarHUTHBIX
MHHEepasoB, OCTaTOUHbIM MarHEeTU3M);

11 »snekTpuyeckre (2/1eKTPOMIPOBOJHOCTb, [U3J€KTpUUecKasi
MIPOHULIAeMOCTb, KOHTaKTHast 3/1eKTpU3aLys -
Tprb03/IeKTPHU3al[Hs, TIOTYTIPOBOJHUKOBBIE CBOMCTBA);

12 MexaHunueckue (TBEpPAOCTb, XPYNKOCTb, YIIPYIrOCTb U
TMJIaCTUUHOCTD, UCII0/Ib3yeMble MPH U30upaTesibHOM [pobJieHnH
Y U3MeJIbYeHNN);

13 onTuyeckre (OKpacka,
OTpakeHHe CBeTa);

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

15 TmoBepxHOCTHbIE (cMauMBaeMOCTh, (b10TUPYeMOCTb,
B3aUMoOZelicTBUe  C  (IoTOpeareHTaMH:  COOMpaTessMHu,
aKTHMBaTOpaMH, /lefpeccopamu);

16 cop6roHHbIe (aZCcoOpOIMOHHBIE, TOHOOOMEHHBIE);

17 TepMuueckue (TerUIOBble XapaKTePUCTHUKH, TOBeJeHue TMpU
HarpeBaHun);

18 xumuueckve (pacTBOPMMOCTb B pas/MUHbIX peareHTax,
peakI[oHHasi CIIOCOOHOCTD);

19 pagualoHHBIe (ectecTBeHHast u
PaZiM0aKTUBHOCT);

20 6GakrepHasibHBIe (B3aMMOJENCTBHE C OAaKTEPUSMU).

NPO3PayHOCTh, TIPOMYCKaHWe U

HaBe/leHHast
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

[TK-11crioco6HOCThIO pa3pabaThiBaTh W JOBOAWUTH [0 WCTIOJHWUTENeW Hapsigbl W 3a/laHUsl Ha BBIMOJIHEHWE TOPHBIX, TOPHO-CTPOUTENILHBIX U
OypOB3PBIBHBIX pabOT, OCYIIECTB/IATL KOHTPO/b KauecTBa paboT M obecrieurBaTh MPABWIBHOCTH BBITIOJTHEHHSI WX WCTIOHUTEJISIMH, COCTaB/ISTh
rpaduku paboT U TiepCrieKTHBHbIE TUlaHbl, MHCTPYKLIMK, CMeThl, 3assBKM Ha Marepuasnbl U 000pyJoBaHHe, 3aroHATbH He0OXOAWMbIe OTUeTHbIE
JIOKYMEHThI B COOTBETCTBUM C YCTaHOBJIEHHBIMU (hopMamMu

3HaThb HomeHknamypy u cmpykmypy 0oKyMeHmayuu Bompocsi 3auera
1. TexHo/OrMUeCKUM perjiameHT.
2. [MacropT npo6bI
3. JKypHasn 1abopaTopHBIiA.
4. O0mwem u cofiepKaHue peryiaMeHTOB.
5. [TprMep TeXHOIOTUUeCKOTo persiaMeHTa repepaboTKu
reMaTUTO-MarHeTUTOBBIX PY/.
Ywmets COCTaBIATh Tpaduvku paboT M TMepCreKTHBHBbIE TUIaHbI, | 3aJaHue
WHCTPYKLIMM, 3asBKM Ha Marepuanbl W obopynoBaHue, | 6. CocTaBuTh (PparMeHT TeXHOJOTMUeCKOT0 perjiaMeHTa
3amMO/HATh ~ HeoOXOAuWMBble  OTYeTHble  JIOKYMEHTbl B | 1epepaboTKH MeJHO-IIMHKOBOM PyZbI (T10 3a/1aHUIO
COOTBETCTBUM C YCTAHOBIEHHbIMU (hopMaMu nperiofiaBarerisi).
Bnagets ...Hasblkamu eedeHusi JcypHaaa pabom u cocmaeneHus | IIpoBepka oTdera J1a00paTOpHON PadOTHI

omuemos 06 uccaedoeaHuu Ha 0602amua0Ch.

e OrmpeeneHre U3Meab4aeMoCTH pyAbl. ITocTpoeHne
rpaUKOB KUHETUKU U3MeJTbUeHMUsI

» VcnbiTaHKe TI0JIe3HBIX UCKOMaeMbIX Ha 000raTUMOCTh
rpaBUTALIMOHHBIMU MeToZiaMu oboraijeHus. [ToctpoeHre u
aHa/IM3 KpUBbIX 00oratuMocTtu. Orpe/ieieH|ue TeOpeTUUECKH
BO3MOYKHBIX Pe3y/IbTaTOB IPaBUTALIMOHHOTO 00O0TaIlleHUsT PYAbI.

e VcnbiTaHuss 000raTUMOCTH TI0JIE3HBIX MCKOTIaeMbIX
MarHUTHBIMHA METOZIAMHU.
IIpoeepka 3a0aHuti domawiHell pabombl

OrmpefiesieHie  TeOpeTUUeCKd  BO3MOXKHBIX  Pe3yJIbTaTOB
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

I'PaBUTALMOHHOTO 0OOTaIeHUs Py/IbI.

[TK-12 roToBHOCTBIO OTiepaTUBHO YCTPaHITh HapyIlleHUs MPOM3BO/CTBEHHBIX MPOL[ECCOB, BECTH MEPBUUHBIN yUeT BhITIOHseMBIX paboT,
aHA/TM3UPOBaTh OTIepaTUBHBIE U TEKYIIUe TIOKa3aTed TTPOU3BO/ICTBA, 000CHOBBIBATh MPE/IJIOXKEHHS TI0 COBEPILIEHCTBOBAHHIO OPraHU3allix

TIPOM3BO/ICTBA

3HaTb ...8UObI U NOPSIOOK UCCNe008aHUs; Bonpockl 3auera
...Memoobl U MemoouKu uccaed0o08aHull; 1. ITpunuyn Yevorra?

...Kpumepuu MOOenuposaHus, Memoobl obpabomku | 2. Pa3mep (ppakiyiy MUHepaTbHbIX YaCTHL]?

uHpopmayuu. 3. Kak  wu3MeHsieTcss ~ HeujeasbHasi  CelaparjiOHHAs
XapaKTepUCTHUKA?
4. Kak ¢ yBenmueHuMeM  KPYTH3HBI  CelapaliOHHOW
XapPaKTePUCTUKU CXEMbl MEHSIeTCS COZEp)KaHWe TI0JIe3HOTO
KOMITOHEHTa B KOHI|eHTpaTe?
5. [TocTaHOBKAa  3ajjaud  TIPOTHO3UPYIOLIEr0  pacyeTra
TeXHOJIOTUYeCKUX CXEM.

Ymetb ...nocmagums 9KCNepuMeHmanbHyro cepuio no | .3agauu AJIsi IPOMEXYTOUHOI0 KOHTPOJIA
npedocmaeneHHOMY NAAHY; Ormpefiestute, MPUTOAHO JI ypaBHeHHe TOBapoBa [i/ist OTHMCAHUS
...CNIGHUpPOBamMb U NOCMAagumMb 5KChepumeHm KWHeTUKU H3MesibueHus pyzel I mo kpymHoctu -0,1040 u -
...OyeHusamno docmamoyHoCcmb u docmoeepHocmb | 0,074+0 mMm.
9KCNepuMeHmManbHblX OAHHbIX, KOPPEKMHO eblpaxcamb U
apaymMeHmupo8aHHO 0OOCHOBbIBAMb NOAOJNHCEHUsT NpeOMemHol
obsnacmu 3HaHus

Bnagets ... Hay4yHoll mepmuHoozueli 8 obaacmu obozawjeHus n.u.; 3amuTa 1abopaTopHOil padoThI

... Memooamu pabombl ¢ NPUKAAOHbIMU Cneyudau3upoO8aHHbIMU
npoepammamu u 6a3amu OaHHbIX;

... OCHOBHbIMU Memodamu U npubopamu HayuHblx UCCAe008aHULI
8 obsacmu obozaujeHus n.u.

3. Ornpepgenenuve pPacKpbIBaeMOCTH MUHEPAJIOB.
[TocTpoeHre  3aBUCMMOCTEN  pacKpbITUS  MHHEpajoB  OT
NIPO/IOJDKUTEIbHOCTY U3MeTIbUeHUs! PYAbI.

ITK-16 roTOBHOCTBIO BBITIONIHATL YKCTIEPUMEHTaJ/IbHbIE U JTabopaTOpHbIe UCC/IeJ0BaHUS, UHTEPIIPETUPOBATh M0J/TyueHHbIe pe3y/IbTaThbl, COCTABJISATh
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

1 3allMIIaTh OTYEThI

3Hatb ... OCHOBHble MemoObl UCCAe008aHULL, UCNO/Nb3YeMbIX 8 Bonpocei 3aueta
0b02aujeHuu none3HbIX UCKONaembiX. . .; 1. Metopguika SPI.
... UCMOYHUKU HayuHoll uH¢popmayuu u 061acmpb NOUCKA. 2. MeTtoavka hupmel «Annuc-UYammepce».
3. Mertoavka uHcTUTyTa «MexaHOODp».
4. Kakoe ¢wu3nueckoe CBOWCTBO PpyJbl OMpe/enseTcs
pasziaB/ivBaHreM KycKa?
5. YpaBHeHHe KUHETUKHU (yioTaruu.
6. Insi kakoil pynwl LiesecooOpa3Ha KPYMHOTIOPLMOHHAS
COPTUPOBKA Ha YC/IOBHbIE COPTA, BHYTPUCOPTOBOE yCpeJHEeHNe B
COPTOBOM CKJ/aZle-CMecHuTesie C Moc/Iefyolleld IMXTOBKOU WU
pa3ze/bHOM 1epepaboTKOi COPTOB?
7. Wnpekc uncroii pabotel boHpa.
YmMmeTb ...0amb onpedeseHusl U 00BsICHUMb CYWHOCMb s168/1eHUll; 3agaum /1A NPOMEXyTOUHOI'0 KOHTPOJISI
...cobupamsb u cucmemamu3upogams pazHOOOPA3HYIO 3.5. Hwke mnpuBefieH ¢pPaKI[MOHHBIM COCTaB KaCCUTEPHUTOBOM
UH(OpMayuro U3 MHO20UUC/AEHHbIX UCMOUYHUKO8, 006CYHc0amb PYJbl, U3MebueHHOU B TeueHue 40 MUH:
cnocobbl 3chcpekmueHo20 pewieHust HayuHol npobsaembl. . .; Opakiys HepyzaHas CpocTku PynaHasi
... Ha ocHoge cobpaHHoll UH(hopMayuu ebIsieAIMb MeHOeHYuU, Y, % 50,4 44,3 5,3
8CKPbIBAMb NPUYUHHO-C/1€0CMBEHHbIe C8513U, onpedeasimb yeau, | sy, % 0,39 0,37 8,30
8blObUpamb cpedcmaa, 8bl0gU2amb 2unome3sbl U uoeu. Ornpenenite K03GbGdULIMEHT pPacKpPbIBAEMOCTU KaCCUTepUTa |
KaTeropuio Mo paCKpbIBAeMOCTH PY/IbI.
Bnazets ... Memooamu noucka uHgopmayuu 6 bubauomeke u cemu 3awjuma nabopamopHbix pabom

UHmMepHem;
...HasblKamu u memooukamu 0606weHus pe3yabmamos
pelueHusi, IKchepuMeHmasnbHoll desimebHOCMU;
OCHOBHBIMU MemooaMu uccnedo8auss 8 obaacmu
NpakmuyeCcKuMu yMeHUsIMU U Ha8bIKAMU UX UCNO/Ab308AHUS;

.oy

1.0npegnenenve n3MenbyaeMocTH pyZpl. [loctpoenue rpagrkos
KWHETUKU  U3MenbueHus  OrmpefesieHHMe  pPacKpblBaeMOCTH
MuHepasoB. IlocTpoeHue 3aBMCMMOCTEN pPacKpbITHS MUHEPa/lIoB
OT IIPOZ,O/DKUTEIbBHOCTH U3MeJIbUeHUsI PYAbl.

2. WcribiTaHWe TIO/Ie3HBIX HCKOTMAeMbIX Ha 000TaTMMOCTh
TPaBUTALIMOHHBIMU _MeTozilaMM _ oboramienus. Iloctpoenue u
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

aHanu3 KpuBbIX oboratumocTu. OripefiesieHHe TeOPeTHUeCKU
BO3MOJKHBIX Pe3yJ/IbTaTOB I'PaBUTALJMOHHOTO 00OTrallieHusi py/bl.
3. WcrbiTanuss  000raTUMOCTU  TI0JIE3HBIX  MCKOTIaeMbIX
MarHUTHBIMUA MeTOZJaMHU.

ITposepka 3adanuti domawiHeli pabombi

WccnenoBanve o60raTUMOCTH pPy[ibl B KPYITHOKYCKOBOM BH/IE.
[TocTpoeHre  3aBUCMMOCTEN  pacKpbITUS  MHHEpaaoB  OT
NIPO/IOJDKUTEIbHOCTY U3MeTIbUeHUs! PYAbI.

PacueT nokasaresis KOHTPaCTHOCTU PYZbl TI0 ee (PpakLMOHHOMY
COCTaBY M KpPMBBIM KOHTPaCTHOCTH.

1. BeinonHeHwe (IOTaliMOHHBIX OMBITOB 110 MPUHLIUAIY
HeIrpepbIBHOI'O Mpoliecca.
2. WcrbiTanus  000raTUMOCTU  T10JIE3HBIX  MCKOTIaeMbIX

(h10TallIMOHHBIMU METOAMM.

I1K-18 Bnasen

HWEM HdBbIKaMHW OPrdHMU3dlMK HAYYHO-UCC/I€A0BATE/IbCKUX pa60T

3HaThb

... OCHOBHble MemoObl UCCAe008AHUL, UCNONb3YeMbIX 8
oboeaujeHulU nose3HbIX UCKONdeMblX. . .;
... UCMOYHUKU HayuHoll uH¢popmayuu u 061acmb NOUCKA.

Bonpocsi 3auera

1. Tlo kakou
HU3MeJIbuaeMOoCTU?

2. Tlpu cocTaBneHMM TeXHOJIOTUYECKON CXeMbl KaKUMH
TIPUHLMIIAMU CJleflyeT PyKOBO/ICTBOBAThCS?

3. Kak onpegensioT CbilyyecTb MaTepuasia?

4. UYem xapakTepusyeTcs CrylliaeMOCTb IyJbIbI?

5. Uro Takoe cerapauyoOHHasi XapaKTepuCTUKa?

6. Ha pasnuuuy B Kakux pasfe/isieMbIX CBOMCTBaX OCHOBaH
(boTaLMOHHBIM MeTo/, oOoraIeHus?

7.  TexHonoruueckas rpooa.

8. I'paHy/noMeTpHUeCcKWi COCTaB PY/bI.

9. Tekcrypa ¥ CTPYKTypa pPy/bl.

KO3 uLieHT

tdopmysie  orpezensieTcs
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMITeTeHLIUU
10. PaspenuresbHble NIPU3HAKU YaCTHULI.
11. ®pakuuoHHbIe XapaKTEPUCTUKH.
12. Dramnbl uccnefoBaHus (IOTUPYEMOCTH MHHEPAJOB U3
PYA&.
13. Lenp ¥ MeTOAYKA BBINIOJIHEHUSI TIOMCKOBBIX OINBITOB
dbnotayu pyz,.
14. Kakue (pakTopbl perygupyroT MpU Ofpejie/ieHnd pexXxruMa
(hnoTaluM MUHepanIbHOTO ChIPbsi?
15. Kakue cxeMbl TPUMEHSIIOT TpU  (UIOTALMOHHOM
oborarrieHnu py?
16. ®akrtopel, orpeessIONe BBHIOOP CXeMbl (IOTALN
MUHEpasoB U3 py[.
17. OcobeHHOCTH BBITIOJIHEHHUSI OTBITOB (PJIOTALIMK DPyJ B
3aMKHYTOM LIMKJIe.
18. OcHOBHblE MPUUKHBI II0X0M (QIOTHPYEMOCTH KPYMHBIX
YyacTuLl.
19. ®akropel, BAUAOLME Ha (IOTHPYEMOCTb KPYMHBIX
YyacTuLl.
20. ®soTaLMOHHbBIE araparkl, IPUMeHsieMble [/ GIoTaluu
KDPYMHbIX YaCTHULI.
Ymetb ...0amb onpeodesieHus! U 00BSICHUMb CYWHOCMb sI8NeHUll; 3agauM /1 NPOMEXyTOYHOr0 KOHTPOJIS
...cobupamsb U cucmemamu3upogams pazHOOOPA3HYHO [To nony4yeHHBIM rpauuecKUM 3aBUCUMOCTSIM OTIpe/iesisieM
uHopmMayuio u3 MHO20UUCAEHHbIX UCMOYHUKO8, 00CyHcdamb BpeMsi, HeoOxouMoe Ayisi u3MesibueHus pyabl B I u 11 cragusix ot
cnocobbl 3¢hcpekmueHo20 pewieHust HayuHol npobaembl. . .; KpyrHocTtH 15 % kacca -0,074+0 MM 10 50 % u ot 50 10 90 %
... Ha ocHoge cobpaHHOUl UH(opmayuu ebisiensiMb MeHOeHYyul, | COOTBETCTBEHHO
8CKpPbIBAMb NPUUUHHO-C1E0CMBEHHble C6513U, onpedeasimb Yeu,
8blbUpamb cpedcmea, 8bl08U2amb 2unome3bl U uoeu.
Bragetsb ... Memodamu noucka uHgopmayuu e bubsuomeke u cemu 3amuTa J1a00paTopHOM padoThI
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

UHmMepHem;

...HasblKamu u memooukamu o606ujeHus pe3y1bmamos

pelueHusi, 3KchepuMeHmMasnbHol desime/bHOCMU;
OCHOBHbIMU MemooaMu UCC1ed08aHus 8 obaacmu

NpakmuyecKuMu yMeHUsIMU U Ha8bIKAMU UX UCNO/Nb308AHUSL;

.oy

4. VcnblTaHue TIONe3HBIX HCKOMAaeMbIX Ha 000TraTUMOCTb
rPaBUTAlIMOHHBIMU MeTOoZiaMu oboraiieHus. IlocTpoeHue W
aHa/TU3 KPUBBIX 000raTUMOCTH.

IIpoeepka 3a0aHuti domawHel pabombl

OnpezieieHe  TEOPETUYECKW BO3MOXKHBIX — Pe3y/IbTaTOB
TPaBUTAIIMOHHOTO 00OTAIleHUs] PYAbI.

[TK-20 ymeHuem pa3pabaTbiBaTh HEOOXOAMMYHO TEXHWUYECKYI0 W HOPMAaTMBHYIO J[IOKYMEHTALlUI0 B COCTaBe TBOPUYECKUX KOJUIEKTUBOB U
CaMOCTOSITeJTbHO, KOHTPOJIMPOBaTh COOTBETCTBHE TIPOEKTOB TpeOOBaHUSM CTAHAAPTOB, TEXHUUECKHUM YCJIOBUSIM U JIOKyMEHTaM TPOMBIIIEHHON
Oe3omacHOCTH, pa3pabaThiBaTh, COT/IACOBBIBATh W YTBEP)KAATh B YCTAHOBJIEHHOM TIOPSIKE TEXHUUECKHE, METOJMUECKHe U WHbIE JOKYMEHTHI,
peryiaMeHTHUPYIOIIHe TIOPSiI0K, KaueCTBO ¥ 6e301MacHOCTh BBITIO/IHEHUsI TOPHBIX, TOPHO-CTPOUTE/IbHBIX W B3PhIBHBIX PabOT

3HaThb ...CmMPYKmMypy mexHo/102U4eCK0o20 pe2iameHma Bomnpocs! ycTHoro onpoca
1. [TpaBuna opranu3saiuy pabouero mecra
2. [TopsijOK MOATOTOBKUA  3KCIIepUMeHTa
3. [TopsiIoK BBITTOTHEHUST UCCTIeI0BaHUM
YMmeTb ...cocmasumsp pazoesn mexHo/A02UUeCK020 pe21ameHma 3aauM /1 IPOME)XyTOUHOr0 KOHTPOJIs

1. TlpoumsBogurensHocTh (¢abpuku 10000T/cyT. Dabpuka
nepepabaTbiBaeT pyAy, IOCTYIAIOIIYI0 C 2-X PYJHHKOB: 1-# C
copepkanveM 1% u o6véM mepepaborku cocrasisier 20% OT
obero; 2-ii ¢ cogepxanueM 1,5% u 06béM nepepabotku 80%
ot obmiero. I[TonyyaroT KoHLeHTpaT C cofep>kaHneM 50% wu
XBOCTBI C cozepxxanueM 0,1%. Omnpenendts NMoTepu MeTasuia C
XBOCTaMH.

2. Ha ¢dabpuke monyuaroT 2 KOHIleHTpaTa. IIecKOBbIM C
cogepxanuem B HéM Meau — 20% wu maccou — 100t1/cyr.
[[InamoBbIN € copmepkaHWeM B HEM Meau — 15% u macco
2001/cyT. ®abpuka nepepabaTbiBaeT pyay C cogep>kanveM 1% u
rMeeT npou3BoguTe/ibHOCTE — 100001/cyT. Onipefie/IMTh CKOJIBKO
TOHH MeTajjla BBbIIVIAaBAT Ha MeTa/TyprMueckOM 3aBOfie U3
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
1l a71eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMIIeTeHINH
KOHL|eHTpaTa.
Bnazets ...HABbIKAMU COCMAeg/eHue mexHON02UUeCKo20 pe2iameHma. 3amuTa 1abopaTopHOii padoThI
5. WcnbiTanusi 000TaTUMOCTH  TIOME3HBIX  MCKOTIaeMbIX
MarHUTHBIMA METO/[aMH.
IIpoeepka 3a0aHuti domawiHell pabombl
BeirosHeHre (I0TALMOHHBIX OIBITOB I10 TPHUHLUITY
HeTpepBLIBHOTO MpoLiecca.
WcnbiTannss ~ 000raTUMOCTH  TIOJIE3HBIX  HMCKOTIAeMbIX
GbI0TaLIMOHHBIMUA METOAAMH
ITK-22

TOTOBHOCTBIO paboOTaTh C TPOTPAMMHBIMH MPOJYKTaMHU OOIIero M CrelyasbHOTO Ha3HAueHWs [ MOZETUPOBAHUS MeCTOPOXKAEHUM TBepIbIX
TI0JIe3HBIX MCKOTIAeMbIX, TEXHOJIOTHUH SKCIUTyaTal[MOHHOW pa3Be/KH, A00bIUM U 1epepaboTKU TBEP/bIX MOJIe3HbIX UCKOTIAeMbIX, ITPU CTPOUTE/THLCTBE
W KCIUTyaTal[u TIOA3eMHBIX OOBEKTOB, OLleHKe SKOHOMHUeCKOoW 3((eKTHBHOCTH TOPHBIX U TOPHO-CTPOUTENILHBIX PabOT, MPOW3BO/CTBEHHBIX,
TeXHOJIOTUUeCKHX, OPraHU3al[MOHHbBIX U ((MHAHCOBBIX PUCKOB B PHIHOUHBIX YC/IOBUSIX

3Hatb ... OCHOBHble MemoObl UCCAe008aAHUL, NPO2PAMMbl 4. I[TpaBusia opraHu3anyu pabouero mMecra
MO00enupo8aHusi, UCNo/Mb3yemblx 8 0602aujeHuU none3HbIX 5. [Topsi0K MOATOTOBKM SKCIIepUMeHTa
ucKkonaemblx. . .; 6. [TopsifioK BBITTOTHEHUST UCCIeJ0BAaHUM
... UCMOYHUKU HayuHol uHgopmayuu u 061acmb noUcKd.

YmeTb ...0amb onpedeseHusl U 00BsICHUMb CYWHOCMb s168/1eHUll; 3ajauu /1A MPOMe)XyTOUHOT0 KOHTPOJIsA

...cobupamsb U cucmemamu3upoeams pazHOOOPA3HYHO
UH(OpMayuio U3 MHO20UUCAEHHbIX UCMOYHUKO8, 006CyHc0amb
cnocobbl 3¢hcpekmuHO20 peleHusi HayuHOU nNpobaembl. . .;

... Ha ocHoge cobpaHHoOll UH(hopmayuu 8bisIBAIMb MeHOeHYUU,
8CKpPbIBaAMb NPUUUHHO-C/1IOCMBEHHble 853U, onpedeasimb yeu,
8blbUpamb cpedcmaa, 8bl08U2aMb 2unome3bl U udeu.

1. TlpoumsBogurensHocTh (abpuku 10000T/cyT. Dabpuka
riepepabaTbiBaeT pyAy, MOCTYMAMOIIyI0 C 2-X PyAHUKOB: 1-i1 C
copepxanreM 1% u o06véM mepepaboTtku cocrasisier 20% oT
obiero; 2-ii ¢ copepxxanueM 1,5% u 06BéM miepepaboTku 80%
ot obmiero. [TonywaroT KoHLEHTpaT c cofep>kaHneM 50% wu
XBOCTHI C cozepxxanueM 0,1%. Onpenendtb NoTepu MeTasuia C
XBOCTaMH.
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHUs
KOMITeTeHLIUU
2. Ha ¢dabpuke monyuaroT 2 KOHIleHTpaTa. IlecKOBBI C
cojepkaHueM B HEM Meau — 20% wu macco — 100t/cyT.
[IInamoBbIN C copjepkaHWeM B HEM Megu — 15% wu macco
200t1/cyT. ®abpuka repepabaTbiBaeT Pyay C cogepkaHuem 1% u
rMeeT npousBoguTe/ibHOCTL — 100001/cyT. Onipefie/IuTh CKOJIBKO
TOHH MeTajjla BBbIIUVIABAT Ha MeTa//IyprUueckoM 3aBofie U3
KOHL|eHTparTa.
Brazetsb ... Memodamu noucka uHgopmayuu e bubauomeke u cemu 3amuTa 1a00paTopHoH padoThI
UHMepHem; 6. WcnbiTaHusi 000TaTUMOCTH TIOJIe3HBIX MCKOTAaeMbIX
...HaBbIKamu u Memooukamu ob6obujeHusi pe3y1bmamoe MarHUTHBIMU MeTO/IaMH.
peuleHusl, 3KCnepumMeHmanbHol 0esimeabHOCMU; IIpoeepka 3adaHuti domawiHetll pabombl
OCHOBHbIMU Memodamu UcC1e008aHusi 8 obaacmu ..., BbimonHeHwe  (OTalMOHHBIX — OMBITOB [0  MPUHLIUITY
NpaKkmu4yecKuMu yMeHUsIMU U Ha8bIKAMU UX UCNO/Ab308AHUS; HemnpepbIBHOIO IpoLecca.
WcnbiTaHusi 0060TaTUMOCTH  TIOME3HBIX  MCKOTIaeMbIX
(bI0TaIMOHHBEIMU MEeTOIAMU
[TICK-6-1 crmocoOHOCThIO aHAIM3UPOBaTh TOPHO-TEOJIOTUYECKYH0 WHGOPMALMI0 O CBOMCTBAaX M XapaKTePUCTUKAX MHHEPA/TbHOTO ChIpbsl U

BMeELIdaromMX IT

opoA

3HaThb

...OCHOBHble npouyecchol O6OZGLq€HUH Nno/ie3HblX UCKONndemblX,
o6ecneuuea}ou4ux MAKCUMdA/IbHOE U38/1eUeHue 6CeX UEHHbIX
KOMNOHEHMOos8,

...mMmexHo/10e2u4ecKue cxembl U peixrcumbl O6OZGLL{€HUH NnoJ/eé3HblX
ucKkonaemnblX.

... NpU3HAKu ONMUMA/bHOU MeXHO/102UUeCKOU CXeMbl

Bompocsl 3auera

21. dakTopel, BAUSAIOIIME Ha pe3yabTarhl  (poTaLMU
MUHEepa/IbHOTO ChIPbSI.

22.  Kakoe CBOMCTBO MHHepasoB Ha3bIBaeTCs
¢b10TUPYEMOCTBIO?

23.  Knaccuukanys MUHepasoB 0 (pJIOTUPYeMOCTH.

24. 114 yero npyUMeHSItOT (pJIOTAaljMOHHbIE peareHThI?

25.  OcHoOBHBle  33jauy, pellaeMble IIpU  U3YYeHUU

¢G10TpYEeMOCTH MUHEPAJIOB.
26. TloaroTroBKa MHHepasibHBIX 3€peH K UCCIe[JOBaHUsIM
bI0TUPYEeMOCTH.
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMITeTeHLIUU
27.  Knaccudukauysi  ¢QUIOTaLMOHHBIX —peareHTOB U MX
1|e7ieBOe Ha3HauyeHue.
Ymetb ...ebls6AsIMb 00BeKMbl 051 y/AyuylleHUs 8 mMmexHuUKe U | 3ajaud AJIsi MPOMeKyTOYHOIr0 KOHTPOJISA
mexHo/a02uU; 1. BoIno/HeH akTUBHBIM 3KcrepumeHT Ttuma TIP3 N=2° mo
...npednazamb, 3Has cocmag pyobl, ONMUMA/AbHYIO MexHOoA02Ul0 | TIJIaHy BU/a
nepepabomku; Howmep omnbita 1 2 3 4 5 6 7 8
...npedckazamsb ONMuMAa/bHble nokazamenu  pabombi X1 + - + - + - + -
obo2amumesnbHoli habpuku X, + + - - + + - -
X, + + + + - - - -
[TnaH peanv3oBaH TpWKAbl. HeoOXoauMo HaMTH MO/Ie/Th BHA
Ty = ap t+ arXy + aXst+ azXs + apXiX; + aXiXs + anXoXs; +
a123X1 X0 X3
M C ee TOMOIIBIO OIpe/eInuTh ONTHMAasbHbIA peareHTHbIA
pe>xxuM  (bJIOTALMOHHOTO Tpoliecca, WCMOMb3ysl C/leAyrolye
JKCIIepUMeHTasbHble JaHHbIe.
1.1. IIpu ¢noTaLmy MeJHOU py/bl U3yUeHO BIUSIHUE Pacxo/i0B
cynbhuzpa Hatpusi (X;), OyTWIKcaHToreHaTa Kamus (X») U
MozaudbuUKaTopa (X3) Ha BbIX0OJ, MeZJHOTO KOHIjeHTpaTa (i, %).
3aZjaHo X, T/T Xy, T/T X3, T/T
Xoj 61 50 1.00
AX; 35 16 0.36
[Tonyyeno
1) Homep onbita 1 2 3 4 5 6 7 8
v, % 3,5 31 39 33 36 30 34 3,1
2) S» =0,026.
Bnagetsb ...UH¢opmayueli o ceolicmeax U  xapakmepucmukax | 3ajaud JJisi TIPOMEXYTOYHOTO KOHTDPOJIS

MUHEpaabHO20 CbIPbsi U BMewjaoujux nopoo
...Hasblkamu 060cHO8aHuUs yenecoobpasHoCmMu UCnoAb308aHUS

2. Paccuurtaiite 3()(eKTHBHOCTb TpU3HAKA pasjeneHus O, U
ToKa3aresb TPU3HAKa pasjiefieHusi Mo KpWBBIM 000raTMMOCTH,
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

onpeode/ieHHbIX Memo0o8 0bo2aujeHus,
...HagblKamu  paspabomku U  peaausayuu
npouzeodocmea  npu  nepepabomke  MUHEpA/bHO20
MexXHO2eHHO20 CbIPbs

npoekmoes

u

VICTIOJIB3YSl CJIeAYIOLYe pe3y/IbTaThl.
2.1. [1ns1 pyibl, MOKa3aTelb KOHTPAaCTHOCTH KOTOpPOM paBeH 1,12,

orpefiesieH  CleAylomuyid  (PaKUUMOHHBIM  COCTaB 10
a3/leIMTeIbHOMY TPU3HAKY.
Howmep Ipanuiia  ¢pakimii 1o | C;, % Yo, %
bpaki | BelMUMHe pa3/ie/IMTeLHOrO
u TIpU3HaKa
oT JI0
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. IIpousBogurensHocTh (habpuku — 10000t1/cyT. Ha dabpuke
1oJiyyaroT 2 KoHLeHTpaTa. CBMHLIOBBIM C COZEp)KaHUEM B HEM
cBUHLA — 55%, LJUHKA — 5%; IpY U3BJIEUEHUU B Hero CBUHLA —
85%; LIMHKOBBIN C cofiep)KaHueM B HEM 1[uHKa — 50%, cBUHIA —
1%; npu wussneueHun B Hero LuHKa — 80%. Pyna umeer
cozpepxanue: cBuHLa — 1%, yuHka — 1,5%. OrnipegenuTs moTepu
CBHHLIA C XBOCTaMM.

4. Macca nipo6s1 pyget 1000 Kr, pa3Mep MakCUMaabHOTO KyCKa
50 mm, a =2, K =0,1. cocTaBbTe cxemy pasie/iKy po0obI.

5. Pacxop cobuparens 1o TexHoJjioruueckoun cxeme — 100 r/T.
HaBecka pyzapl — 100 rp. Kakoe KosmuecTBO peareHTa (M)
HY>KHO [J03UpOBaTh B IIpoLiecc, ecau KoHueHTpauus — 0,1 %?

6. BrIrmoiHeH cuToBOM aHanu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25
MM. [lonyuensr Bbixoza, r: 100000; 50000; 40000; 20000;
10000; 5000; 5000. ITocTpoiTe XapaKTePUCTHUKU 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?

Ilpy cocTaBneHHMM TEXHOJOTMUECKOW CXeMbl KaKUMM TpPUHLIMIIAMMU  CJleflyeT
PYKOBO/ICTBOBAaThCS?

Kak onpefenstoT cblllyyecTs MaTepuana?

YeM xapaKTepu3yeTcsi Cr'yIiaeMOCTb TTyJ/IbITbI?

Yro Takoe cernaparjuoOHHas XapaKTepucTUKa?

Ha pa3nvuuy B Kakux pasjersseMbIX CBOMCTBaxXx OCHOBaH (IOTALIMOHHBIA MeTOo[
oborarieHus ?

[TpuHiun Yeuotrra?

Pa3mep ¢pakiy MUHepasbHbIX YacTUL]?

Kak n3MensieTcsi HejleasibHasi Ccerapal[MiOHHasi XapaKTepUCTHKa?

. Kak c yBenuueHneM KpyTW3HbI CelapaljUOHHON XapaKTepUCTUKU CXeMbl MeHSeTCs

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.

. Ans Kakoil pyAwl IiesecooOpa3Ha KpPYIHOIIOPIMOHHAS COPTUPOBKA Ha YC/IOBHBIE

COpTa, BHyTPHUCOPTOBOE yCpeJHEeHHe B COPTOBOM CKJlaZie-CMecuTesie C Moc/Ie yolen
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.



MemoduuecKue pekomeHOayuu 07151 N0020MOBKU K 3auemy

CryzeHT fomyckaeTcsl K 3aueTy npu noceileHdd 80% JieKui, BbIOTHEHUH U 3allydTe
BCeX /1ab0paTOPHBIX U MPAKTUYeCKUX paboT, MpeyCMOTPEeHHBIX MPOrPaMMOM.

[ToAroTOBKA K 3aUeTy 3aK/IHUaeTCs B U3yUeHUH M TIATeIbHOW TIPOpaboTKe CTYAeHTOM
yuebHOro MaTepuasa AWCLMIUIMHBI C yUueTOM Yy4ueOHUKOB, JIeKIIMOHHBIX, J1ab0OpPaTOPHBIX U
NIPaKTUYeCKUX 3aHATHM, CCPYIIITMPOBAHHOIO B BU/le KOHTPJ/IbHBIX BOIIPOCOB.

Ha 3auer 1o Kypcy CTyJeHT o00si3aH TIpe/JOCTaBUTh II0JIHbIA KOHCIIEKT JIeKLUH,
ohopmsieHHBIe TabopaTOpHBIE U TIPAKTUUYeCKe paboThI.

3auéT Mo Kypcy MNpPOBOJWTCS B BHJE OTBETOB HAa MATb KOHTPOJIbHBIX BOIPOCOB U3
TIpe/iCTaB/IeHHOT' O BbILLIE TIePeYHs..

[Toso)kuTenbHbIE OLIEHKU «3auTeHO» BBICTABJISIOTCS, €CMA CTYZEeHT YCBOWJ yueOHbIN
Marepuas, WCUeprbIBarolle, JIOTMYECKH, TIPAMOTHO U3JIOXKUB €ro, II0Kas3ajl 3HaHUs
CrieliMaIbHOW JIUTepaTyphbl, He J0MyCKaa CyLeCTBEeHHbIX HETOUHOCTEM, a TakKe MPaBUIbHO
TIPUMEHsUT IOHATUMHBIN armapar.

[JocTrkeHre TOPOrOBOTO YPOBHSI OCBOEHHsI KOMITeTEHLIMU — «3auTeHo» TMoc/e
MPaBU/IbHBIX OTBETOB HA JOINOJIHUTE/bHbIE BOMPOCOB OT TMperojaBaTesis M0 HU3y4yaeMOMY
KypCy.

JocTwkeHne cpeJHEro ypOBHS OCBOEHHs KOMIIETeHLUM — «3aureHO»  0Oe3
JIOTIOJTHUTE/TbHBIX BOIIPOCOB.

Pe3y'f[bTaTBI 3ayeTa OOBSB/ISIOTCS CTYAEHTY I0oCJ/ie OKOHYaHHWA ero oTBeTd B jeHb CAaUM.

8 YueOHO-MeToaNYecKoe 1 HHGOpMaAMOHHOE 00ecreueHHe JUCIMIUTUHBI (MO/y/1s1)

a) OcHoBHas 1MTeparypa:
1. ViccnenoBaHust TI0/Ie3HBIX MCKOTIaeMbIX Ha 000raTUMOCTh : [yueb. rocobue] /
B. I. CamMoMnuK. - Honenk: OouHTY, 2018. - 190 C.
file:///C:/Users/User/Documents/YuTaembie%20kypcbl/MTPHa0/2018%20r.
%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
2. AspoxuH, B.M. OcHOBBI o0oraiijeHust TIo/Ie3HbIX UCKOTIaeMbIX : yueOHUK : B 2
toMax / B.M. AmoxuH. — 4-e u3f., ctep. — MockBa : ['opHas KHwra, [6. r.]. — Tom 2 :
TexHonoruu oboraiieHus 1moyie3HbIx uckomaembix — 2017. — 312 ¢. — ISBN 978-5-98672-
465-2. — TekcT : 3/1eKTPOHHBIN // JlaHb : 371eKTpOHHO-OMOmoTeuHass cucrema. — URL:
https://e.lanbook.com/book/111337
3. depnotoB, K. B.IlpoektipoBanue oboratutenbHeix Gadpuk : yuebnuk / K. B.
®enoToB, H. . Hukonbckas ; pex. coser : JI. A. IlyukoB (ripef.) v Ap. - M. : 'opHasi KHUra,
2012. - 534 c. : un., cxemsl, Tabi. - (OborarieHue Moie3HbIX UCKoTaeMbix). - ISBN 978-5-
98672-282-5. (bubmoteka MI'TY 622.7 & 342)
0) /lono/iHUTE/IbHAA IMTEPATypa
1. Ko3un B.3. WccnenoBanue py/ Ha 000raTUMOCTb. Y. ocobue. Ypaisl. TOC. TOPHBIN
yH-T — EkarepunOypr: U3z.-eo YITY, 2008
2. MutpodanoB C.U., bapckuii JI.A., Cambirud B.[]. WcciegoBaHue mM0/e3HbIX
MCKOTIaeMbIX Ha oboratumocTs. M.: Heapa, 1974. - 352 c.
3. Texnuueckasi OLleHKa MHHepasbHOrO ChIpbsi. OrpoboBaHMe MeCTOPOXK/eHUM.
XapakrepucTtuka cbipbsi: CripaBouHuK /mof pes. ILE. Ocranenko. M.: Hepapa, 1990. -272 c.
4. TexHonoruueckass OLleHKa MHHEPa/JbHOTO ChIpbd. MeToabl MCC/Ie[0BaHUS:
Cnpasounuk / IToa. Pen. I1.E. Ocranenko. M.: Hezpa, 1991. 280 c.
5. OpexoBa H.H. I'opnoBa O.E., ®aneeBa H.B. "OCHOBbI HayuHBbIX WCCA€[0BAaHUMN U
uccieoBaHUe pyJ Ha oboraTuMocTh (MPakTUKyM).- Marautoropck: MI'TY, 2020.

https://newlms.magtu.ru/course/view.php?id=75773
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https://e.lanbook.com/book/111337
../../%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
../../%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf

B) MeTtoanueckue yKa3aHus
dazeeBa H.B. MeToinueckue yKa3aHust K KOHTPOJIbHOUM paboTe 1o guciuruiiHe «['oHoe
[leJI0O U OKpyJKaroljasi cpezia» Jisl CTy[eHTOB crietranbHOCTH 130405. MarHutoropck:
MI'TY, 2012.- 18 c.

r) [IporpammMHoe o6ecnieueHue u VIHTepHET-peCcypChI
ITporpamMmMHoe obecrieueHue

Haunmenosanue [10 Ne norosopa CpoK JierCTBUS TULEH3UU
MS Windows 7 [O-1227 ot 08.10.2018 11.10.2021
HO-757-17 ot 27.06.2017 27.07.2018
[-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
7Zip cBOOO/THO pacrpocTpaHseMoe | 6eccpoyHo

NHTtepHeT pecypchl

9bC "Jlanp" www.e.lanbook.com

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

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

OBC BOOK.ru https:/www.book.ru/

OBC KoHcynbTtaHT cTygeHTa http://www.studentlibrary.ru/

OnekTpoHHasi OMb/MOTEKa YHUBEpCUTeTa Ha Oa3e 37IeKTPOHHOTO KaTaiora

http://old.magtu.ru:8081/marcweb2/Defaul.asp
https://magtu.informsystema.ru/Marc.html?locale=ru

I"opHas sHIMK/IOMIeAUs http:/www.mining-enc.ru/
10 Kypnan Becthuk MI'TY http://vestnik.magtu.ru/

11. TOPHOE [OEJIO WH}popMalMOHHO-aHA/IMTUUeCKUii TIopTaa /s  TOPHSIKOB
https://www.mwork.su/gornie-zhurnali

12. N3patenbckuii aoMm «Pyzaa u Metanibl» ExxeHeze/lbHOe HOBOCTHOE 3J/IEKTPOHHOE
u3nanue «Ore&Metals Weekly» http://rudmet.ru/

L OoONUT AWM=

9. MaTepua/ibHO-TEXHHUYECKOe 00ecreueHHe JUCIUIUTHHBI (MOAY/Is)

JIeKIIMOHHbIE 3aHSTHSI TIPOBOJSATCS C HCIIOMb30BaHMEM Ipe3eHTal[MOHHOr0 000py/10BaHus
(poekTop, 9KpaH, HOYTOyK). B KauecTBe HarjsifHBIX MaTepUaioB MCIOIb3YIOTCS
¢doTtorpacuy, BUAEe0(UIbMBI C TOPHBIX MPEeANPUSITUIN.

[nsi BBIIONHEHWsI CaMOCTOSITENbHBIX 3aJaHWi  CTy/leHTaM Heo0XOJuUM TepCOHATbHBIN
KOMIIbIOTEp CO cTaHapTHBIM naketoMm Microsoft Office (Word, Excel, Power Point), goctymn
K JIOKa7IbHbIM Y UIHTE€PHET pecypcaMm.

MaTepI/IaJ'IbHO-TEXHI/I‘JECKOE obecreueHue JUCHUIT/IMHBI BK/IFOUAeT:

TwWr ¥ Ha3BaHUe ayAUTOPUU OcHallleHHe ayauTOpPUN
CrieLiasibHbIe TIOMeLLleHUs [1JIst MyibTUMeIUiHbIe CPeICTBA XPaHeHus, repeiau U
TPOBe/IeHUsT 3aHATUU Tipe/icTaB/ieHHs UH(OPMaLUU
JIEKLIMOHHOTI'O THUIIa
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http://rudmet.ru/
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https://magtu.informsystema.ru/Marc.html?locale=ru
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http://www.e.lanbook.com/

Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHHe ayauTOpPUN

JlekimoHHas ayautopus 104

ITomerenus ais
CaMOCTOSITe/TbHOU PaboThI

KoMmnbroTepHbIN K1acc

[TepconanbHble KoMmbOTepk! ¢ maketoM MS Office,
BBIXO/IOM B VIHTepHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
MH(OPMaIOHHO-00pa3oBaTebHYI0 Cpeay
YHUBeEpCUTeTa

YurabHble 3a/1bl OUOIUOTEKU

[TepcoHanbHble KoMMbIOTepHI ¢ TaketoM MS Office,
BBIXOZIOM B VIHTepHeT U C JOCTYIIOM B 3JIEKTPOHHYIO
MH(OPMaIOHHO-00pa3oBaTebHYI0 Cpeay
YHUBEpCUTeTa

[Tomenienue Jjsi XpaHeHUsI W

NporIaKTUUEeCKOro
00CTy)KUBaHHUS yuebHOTO
obopyzoBaHust

komH.030, 9,

07A

[Ikadpl A1 XpaHeHUs: yueOHO-MeTOJUUeCcKOin
JNOKyMeHTal[uy, y4yeOHOro obopyaoBaHUA U y4eOHO-
HarJIAHBIX TOCOOUH.

CnecapHoe 060py10BaH1e

Jlaboparopust oboraiijeHust
[10J1e3HBIX HcKoraemMbIx 013

doTalioHHbIe 1TabopaTOpPHbIE MAIIUHBI
KoHLeHTpalMoHHbIN CTON

MarHuTHBIN cernapaTop

YcraHoBKa OecrieHHOM (hoTarmu
BunTOBOI cerapaTop

Becn1

pH-meTtp

8. DBUHOKYy/IIpHBIe 1ynbl

NouhkwWhE

Jlaboparopus 9

AnanmmszaTtop n3obpakenust Munepan C-7
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