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1 Ilesiu ocBOeHMS ANCHUIIUHBI (MOAYJIA)

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
i 5/1eMeHT
KOMIIeTEeHIIN
U

[TnaHupyemble pe3yabTaTbl 00yueHUs

OITK-4 roTOBHOCTBIO C €CTeCTBEHHOHAYYHbIX MTO3ULIUU OLleHWBaTh CTPOEHHe, XUMUYeCKUU
1 MHMHepa/IbHbIM COCTaB 3eMHOH KOpbI, MOP(OJorHueckie 0COOEHHOCTH U TeHeTHYeCKHe
TUIBl MECTOPOXK[EHUM TBepAbIX II0/Ie3HbIX MCKOMAaeMbIX IIPM peLleHuM 3a7ad I10
paLMOHa/IbHOMY U KOMIUIEKCHOMY OCBOEHUIO Te0peCypCHOr0 NOoTeHIala Hefip

3HaThb ... OCHOBHbIE onpeaeﬂeHwi U NOHAMUA eCmeCcmeeHHblX HAYK
. OCHO8bl MEXHO/A02UUeCKOU MuUHepd/aocuu
YMeTb ...pacnosHasamb U usyyamb mexHos/s10euvecKue ocobeHHoCcmu MuHepda/noe u
pyo
BJIa,I[eTb ...LlHd)OpMaL!ueﬁ 0 ceolicmeax u Xapakmepucmukdx MUHepd/ibHO20 CblpbA

u eMewjarowyux nopoo
. HaBbIKaMU OYeHKU CMpOeHUsl, XUMUUECKO20 U MUHepaabHO20 COCMAagos
mopdposoauyeckux ocobeHHOCMuU U 2eHemuyecKue munog pyo u MuHepasaos

[TK-11criocobHOCThIO pa3pabaThiBaTh U JOBOJAWTH 0 UCTIONHUTE el Hapsi/bl U 3a[jaHusl Ha
BBITIOJTHEHHE TOPHBIX, TOPHO-CTPOUTENBbHBIX U OypOB3PBIBHBIX pabOT, OCYIIECTBIISTH
KOHTPOJb ~ KauecTBa paboT u  obecrieunBaTh TPaBUIBHOCTb  BBITIOJIHEHUS — UX
WCTIOJTHUTE/ISIMH, COCTaB/IATh rpadMKu pabOT W TepCreKTHBHBbIE TIIaHbl, WHCTPYKLWH,
CMeThbl, 3asBKM Ha MaTepuajibl U 000OpyZoOBaHMe, 3alo/HATH HeoOXOJuUMble OTUeTHbIe
JIOKYMEHTbI B COOTBETCTBUM C YCTaHOBJ/IEHHBIMU (POPMaMu

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

YmeTb ... cocmaensimb epacgpuxku pabom u nepcneKmueHble NAAHbI, UHCMPYKYUu,
3as6KU HA Mmamepuanbl U obopydoeaHue, 3anoAHsIMb HeobxoOuMble
omuemHble OOKyMeHMbl 8 COOMBemcmauu ¢ yCmaHos1eHHbIMU hopmamu

Bnagetsb ...HaeblKamu eedeHuUsi JCypHana pabom u cocmasneHuss omuemog 06
uccaedo8aHuu Ha 0602amuaoCh.

[TIK-12 roToOBHOCTBIO ONepaTUBHO YCTPAHATh HapyLleHUs IIPOU3BO/CTBEHHBIX ITPOLIECCOB,
BeCTH TIePBUYHBIM yueT BBINOHSIEeMbIX pPaboT, aHaIM3UPOBaTh ONepaTUBHBIE U TEKYIIe
TI0Ka3aTesTi IPOU3BO/CTBA, 000CHOBLIBATE MPE//I0KEHNS TI0 COBEPILIEHCTBOBAHHIO
OpraHu3alyy POU3BOLCTBA

3HaTb ...8UObI U NOPSIOOK UCCAe008aHUS;
..MemoObl U MemoOuKU UCCAe008aHUlL;
..Kpumepuu ModeauposaHusi, Memoobl 06pabomku uHgopmayuu.

YMeTb ...nocmasumb 3KCNepuMeHmManbHylo ceputo no NpedoCmMagieHHOMY NAaHy;
..CNJIGHUPOBAMb U NOCMABUMb 3KCnepumMeHm
...0lyeHu8amp 00CMAMOUYHOCMb U 0OCMOBEPHOCMb SKCNepUMEeHMAAbHbIX
OQHHbIX, KOPPEKMHO 8blpaxcamb U ap2yMeHmMupO8aHHO 0OOCHOBbIBAMD
Nnon0XceHusl npeOMemHoll 061acmu 3HaHusl

Brazgets ... HayuHoll mepmuHo/ozuell 8 obaacmu obozawjeHus n.u.;

Memodamu pabombl € NPUKAAOHBbIMU  CREYuanu3upoO8aHHbIMU
npozpammamu u 6azamu OaHHbIX;

OCHOBHbIMU Memoodamu U npubopamu HAYYHbIX UCCAe008aHUll 6
obnacmu obo2aujeHust n.u.

[TK-16 roTOBHOCTBIO BBITIONHATh KCTIepUMeHTa/IbHbIe U labopaTopHbIe UCCIeJ0BaHus,
VHTepIIPeTUPOBAaTh M0/IyYeHHbIe pe3y/IbTaTbl, COCTAB/IATh U 3allMILaTh OTYEThI

3HaThb ... OCHOBHble MemoObl UCCAe008aHUL, UCNOAb3yeMblx 8 0b02aleHuu
Nose3HbIX UCKONAeMblX. ..;
. UCMOYHUKU Hay4YHoll uHgopmayuu u 0b1acmb NOUCKA.

Ymets ...0amb onpedesneHust U 00BSICHUMb CYUWHOCMb s18/1eHUll;
..cobupamsp U cucmemamu3upoeams pazHoob6pasHyro UHpopmayuo u3




CTpyKTypHBI
i 5/1eMeHT
KOMIIeTEeHIIN
U

[TnaHupyemble pe3yabTaTbl 00yueHUs

MHO20UUC/EHHbIX UCMOYHUKO8, 00CYHc0amb cnocobbl 3¢h¢pekmugHo20
peueHusl HayuHotl npobaembt. . .;

. Ha ocHoge cobpaHHoll uH(hopmayuu ebisien9mb MmeHOeHYuU,
8CKPbIBAMb NPUUYUHHO-C/1e0CMeeHHble C8513U, onpedeasmb yeau,
8blOUpamb cpedcmed, 8bl08U2amb 2Unome3sbl U uoeu.

Bnagetsb ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu uHmepHem;
..HABbIKAMU U Memooukamu 0606ujeHus: pe3y1bmamoe peuwleHus,
3KCnepuMeHmManbHol dessmeabHOCMU;
. OCHOBHbIMU Memodamu Ucc1edoeaHus 8 obaacmu ..., NpaKMuuecKumu
YMEHUSIMU U Ha8bIKAMU UX UCNOAb308AHUS;

ITK-18 BmajieHHeM HaBbIKAMM OpraHW3al[ii HAyYHO-HCC/IeZI0BATeTbCKUX paboT

3Hatb ...npasuna opeaduzayuu paboue2o mecmas
..NOPA00K N0O20MOBKU 3KCnepumMeHma;
. .NOPSIOOK 8bINONHEHUS UCCAe008aHUL.

YmeTb ...npogecmu onbim, 3KCnepumeHm;
..paspabomamsb naaH npogedeHus UCCAe008aHULL;
..nposecmu onpobosaHue.

Bnagets ...Ha8blKamu NOCMAHOBKU onbimda;
. .MemooOuKoll NOCMaHOB8KU ONbimd;
...MemodoJioauell npogedeHuUs1 UCCAe008aHULI.

[TK-20 ymenvem pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUUYECKYI0 U HOPMAaTHUBHYIO
JIOKYMEHTaL[1I0 B COCTaBe TBOPUECKUX KOJIJIEKTUBOB U CaMOCTOSITe/IbHO, KOHTPOJIMPOBATh
COOTBETCTBHE MPOEKTOB TPeOOBaHUSIM CTaH/[apPTOB, TEXHUUECKUM yCIOBUSIM U
JOKyMeHTaM TPOMBIIIeHHOW 6e30macHOCTH, pa3pabaThiBaTh, COT/IaCOBLIBATE U
yTBep)KAaTb B YCTAaHOB/IEHHOM IOpsijKe TeXHUYeCKrue, MeToMuecKre U UHble JOKYMEHTHI,
perylaMeHTHUPYIOILKe MTOPsiI0K, KaueCTBO U 6e30MacHOCTb BbINOJ/IHEHUS TOPHBIX, TOPHO-
CTPOUTENbHBIX U B3PbIBHBIX paboT

3HaTh ...CMpyKmypy mexHo/102u4ecKo20 pe2iameHma

YMeTb ...cocmasumb pasoe/n MexHON02UUeCK020 pe2iameHma
BnageTsb ...HABbIKAMU COCMas/eHue mexHo/n02U4ecKo20 pe2iameHmd.
[K-22

TOTOBHOCTBIO paboTaTh C TMPOTPaMMHBIMU TIPOAYKTaMH OOIIero W CrernyansbHOro
Ha3HaueHus /s MOJle/IMPOBaHUsl MeCTOPOXK/EeHHIM TBepAbIX I10/Ie3HbIX HCKOIaeMbIX,
TeXHOJIOTUM SKCIUTyaTaljiOHHOW pa3BejKH, A00buM 1 TepepaboTKu TBepABIX I0JIe3HBIX
WCKOTIaeMbIX, TIPU CTPOUTENbCTBE U IKCIUTyaTallud TI0/[3eMHBIX OOBEKTOB, OLleHKe
KOHOMHUECKOW  3((}eKTMBHOCTM  TOPHBIX W TOPHO-CTPOUTENBbHBIX  pabor,
TPOM3BO/|CTBEHHBIX, TEXHOJIOTUYECKMX, OPraHW3al[MOHHbIX U (PUHAHCOBBIX DUCKOB B
PBIHOYHBIX yCJIOBUSIX

3HaTh ... OCHOBHble MemoObl UCC/e008aHUl, NPO2PAMMbI MOOEAUPOBAHUS,
UCNo/b3yemblX 8 0002aujeHuU Noe3HbIX UCKONAeMbiX. . .;
. UCMOYHUKU HAy4Holl UHgopmayuu u 06acmb NOUCKA.

YmeThb ...0amb onpedeneHust U 00BSICHUMb CYyUWHOCMb f81eHUl;

..cobupamsb u cucmemamu3upoeams pazHoobpasHyro uHpopmayuio u3
MHO20UUCAeHHbIX UCMOUYHUKO8, 00CyHcdamb cnocobbl 3chcpekmugHozo
pewleHust HayuHol npobaembl. . .;

. Ha ocHoge cobpaHHoll UHGoOpMayuu ebise1siMb meHOeHYyuU, 8CKPbleamb
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CTpyKTypHBI

1 371eMeHT
[TnaHupyemble pe3y/IbTaTbl 00yUYeHUs
KOMIIETEHITH
U
NPUYUHHO-C/Ie0CMeeHHble C8s3U, onpedeasimb yeu, 8blbupamp cpedcmed,
8bl08U2aMb 2unome3sbl U udeu.
Bnaznetsb ... MemoOdamu noucka uHgopmayuu 8 bubauomeke u cemu uHmepHem;

...HAebIKamu u memoouxkamu 0b6obwjeHus pe3y1bmamos peuwleHusl,
3KCnepumMeHmaabHouU OesimeabHOCMU;

... OCHOBHbIMU Memooamu ucc1e008aHus 8 obaacmu ..., N(PakKmMu4ecKumu
YMEHUSIMU U HABbIKAMU UX UCNO/b308AHUS;

[ICK-6-1 crmocoOHOCThIO aHA/TWU3UPOBaTh TOPHO-TEOJIOTUYECKYI0 HHGOpPMAIMI0 O
CBOMCTBAX M XapaKTepUCTUKAaX MUHEPaTbHOIO ChIPbsi M BMEIAILIKX TOPO/,

3HaThb

...OCHOBHblE npoyeccnl O6OZGLL!€HUH no/e3HblX uckonaemnlx,
o6ecnequ3a}ou4ux MAKCUMA/IbHOE u38/1eueHue 8cex UeHHbIX KOMNOHEHMOo8,
...MmexHoJ/1oeu4ecKkue CXeéMbl u pesxcumbl OﬁOZGLL{eHUH Nnos/eé3HblX
uckonaemblx.

... NpU3HAKuU ONMUMA/bHOU MexXHO/102UUEeCKOU CXeMbl

Ymets

...8bls6/15iMb 00BeKMbl 0151 YAyUleHUsT MeXHUKU U MeXHON02UU;
...npednazamb, 3HAs cocmag pyobl, ONMUMAAbHYIO  MEXHOA02UI0
nepepabomku;

...npedckazamb onmumd/bHble nokasameau pabombl oboeamumenbHOl
¢abpuku.

Bnagetn

...UH¢opmayueli o ceolicmeax U xapakmepucmukax MUHEpPAnIbHO20 CbIpbs
u eMewjarowjux nopoo;

...HasbIKamu obocHoeaHus yesnecoobpasHocmu UCNo/1b308aHUS
onpeode/ieHHbIX Memooo8 0b02awjeHus;

...HasblIKamu pazpabomku U peanuzayuu NpoeKmoe npouzeoocmea npu
nepepabomke MUHepa/aAbHO20 U MeXHO2eHHO20 ChIpPbfl.




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

OO0111ast TPYA0EMKOCTb AUCLIUITMHBI COCTaBJIsieT 5 3aueTHbIX eivHUL] 180 akaj. yacoB, B TOM YKCJIe:
— KOHTakTHas pabora 70,8 aka/. uacos:

— aypautopHas 70 akaJ. 4yacos;

— BHeayautopHas 0,8 akaz. yacos
— camMocTosiTebHast pabora 109,2 akaj. uacos;

Bus! yuebHoOM | o 5 Bun . ~
paboThI, g 5 2 CaMOCTOSITe/IbHOM @dopMeI - E = Er
BKJIFOYast Z T paboTel TeKYILero u = &GEJ g
- camocTosTeNnsH | © 5 © ¢ MPOMEXKXYTOUYHOTO Q E e g
3 y1o paboty 83 =" 2
Pa3zen/ Tema S CTy/IeHTOB U = KOHTDOJISI ©
JTUCLIATITUHEI O TPY/{0€MKOCTb yCIIeBaeEMOCTH
(B yacax)
E|R &R 5 EH
Tema 1. BeegeHue. Otarbl 1 6 [IpoBepka (rl)EKlf
TIPOMBILIIEHHOTO OCBOEHHUS A KOHCITEKTOB. NK-12:
MeCTOPOXKJEHUM. Cragumn YcTHBIM OmIpoC. MK-20;
WCC/IeIOBaHMs Py/] Ha 000raTUMOCTD NK-22;
Tema 2.  Du3MKO-MexaHHUeCKHe A P 8 16 [ToaroToBKa K ITpoBepka SEKlf
CBOMCTBa pyA U TIPO/TYKTOB JIeKLIUU KOHCITEKTOB, NK-12.
oborarjenust . OT60p Mpob, MOATOTOBKA [ToaroToBKa K pacueToB U NK-20:
npo0 K UCCIieloBaHUsIM naboparopHoii pe3yJbTaToB MK-22;
pabore 1 nabopaTopHOU 1 fck-e.1
[ToaroToBKa K c/jaue MPaKTHUEeCKOH
nabopaTopHOi paboT




Buipt yueOHO o = Bug - =
paboThI, S = %r CaMOCTOSATE/TEHOM dopmbl - o = %
BK/IIOUast 2 I paboTsI TeKyIero u T 5g 9
= camocrosirenbl | O g m ¢ TIPOMEKYTOUHOTO| 2 E g e
2 yto paGoty S ooz
Paspen/ Tema 2 CTYZI€EHTOB U 2 KOHTPOJIAA “ <
JTUCLIATITUHBI o TPY/{0€MKOCTb yCIieBaeMOCTH
(B yacax)
g | o .- E <
paboTsI 1 PerieHue 3ajau.
Tema 3. MeTo/bI H3yUYeHust D 8/4 16 IToAroroBka K ITpoBepka OlnK-4;
3/IEeMEHTHOr0, MHHepa/IbHOro COCTaBa n JIEKLIMU KOHCIIEKTOB, Hﬁﬁ
pya u [MToaroToBKa K cjaue pacyeToB U MK-16;
TeXHOJIOTUYeCKUe HCCIeIOBaHUS nabopaTopHOM pe3y/ibTaToB MK-18;
000raTUMOCTH T0JIe3HBIX UCKOTIAeMbBIX paboThI 2 nabopaTopHO 1 Hﬁgg
IToaroToBka K TIPaKTUYECKOM NCK-6.1
naboparopHoit pabor.
pabote 2
Tema 4. CeraparioHHbIe P 8/4 16 I[ToAroToBKa K IIpoBepka OrlK-4;
XapaKTePUCTUKU (KpUBBIE pa3fieieHus]) u JIeKLU KOHCITEKTOB, Hﬁﬂ
[MToaroToBKa K c/jaue pacyeToB U MK-16;
nabopaTopHOiA pe3yJ/bTaToB MK-18;
paboThl 3 naboparopHoit Hﬁgg
IToaroToBka K paboTEL NCK-6.1
naboparopHoit
pabore 3
Tema 5. UccnenoBanus Ha R 12/6 26 I[ToAroToBKa K ITpoBepka (I'I)}I;IK]__]‘_l';




Buipt yueOHO

Bup,

@) 1 3 =
paboThI, g = g CaMOCTOSITEe/TbHOM DopMbI - % = %
BK/TIOUASsT ZIn’ paboThI TeKyIIero u <223
= camocrosirenbl | O g m ¢ TIPOMEKYTOUHOTO| 2 E =
g yio pagoty S =" 2
Paznen/ Tema 3 CTY[IeHTOB U = KOHTPOJISA “ .
JTUCLIATTUHBI © TPY/J0€MKOCTb yCIIeBaeMOCTH
(B yacax)
T ISk |8~
2|23 EE
060raTMMOCTb MarHUTHBIMU u " JIeKL[U1 KOHCITEKTOB, NK-12;
IPaBUTALIMOHHBIMU METOaMHU. IloaroToBka K pacderos 1 Hﬁ%g
nabopaTopHBIM pe3y/IbTaToB MK-20;
pabotam 4,5 71abopaTopHO MK-22;
[ToaroToBKa K cjaue paboThI. MCK-6.1
nabopaTopHBIX paboT
4,5
Tema 6. Beibop TeXHONOTHMYeCKO# R 4/2 16 [ToAroToBka K ITpoBepka MK-11;
cxeMmbl pasjesieHust. IIpoBesieHue 14| JIeKLIIH KOHCITIEKTOB, Hﬁ%é
TIO/TyTIPOMBIITIEHHBIX u IMToaroTroBKa K pacueToB U MNK-22;
MIPOMBIIIUIEHHBIX MCIIBITAHUH nabopaTopHOi pe3y/bTaToB
pabore 6 nabopaTopHOM
[ToaroToBKa K cjaue paboThI .
nabopaTopHOM
paboThl 6
Tema 7. UccnenoBanus Ha P 16/ 2,2 IToAroToBKa K IIpoBepka OrlK-4;
060raTMOCThb dnoTauyei. 8" JeKIUU KOHCITEKTOB, Hﬁﬁ
V3MeHUMBOCTb  XapaKTEPUCTHK  PY/I. IMoaroToBKa K pacueToB u MNK-20;
YcpenHeHwe pyA W yIpaB/IeHHE nabopaTOpHBIM pe3y/bTaToB NK-22;
Ka4yeCTBOM IPOAYKLIMHU paboram 7,8 71ab0paTOPHBIX MCK-6.1
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Buipt yueOHO o = Bug s S
paboThl, S 5 %r CaMOCTOSITe/TbHOMN ®opmeI <2 g
BKJIFOYas = T @2 paboThI TEKYII[ero u - &GEJ g
= camocrosirenbl | O g m ¢ TIPOMEKYTOUHOTO| 2 E =
g yio paboTy 88" =
Paznen/ Tema 2 CTY[IeHTOB U 2 KOHTPOJIA “ .
JVCLIUTUTUHBI o TPY/{0€MKOCTb yCIieBaeMOCTH
(B yacax)
2 |8 & = =
2 |EazyEE
IToaroToBKa K caue pabor.
nabopaTopHBIX paboT
7,8
Tema 8. OtieHka pe3y/IbTaToB 1 9 [ToaroToBKa K I[TpoBepka MK-16;
uccnenoBanuii. OopmiieHre 0TUYETOB. JIeKLIUU KOHCITEKTOB, MK-18;
[ToaroroBka K pacyeToB U
3aueTy. pe3yJ/bTaToB
nabopaTopHOM
paboThL.
[TrcbMeHHbIN
OoIpoc.
HWToro nmo gucuuniuHe 1 56/2 109, 3auer
4 4n 2
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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. BBefeHue. Jtambl TNPOMBILUIEHHOTO OCBOEHUsI MecTopoxzaeHud. Craguu
WCCIIeIoBaHMs Py Ha 000raTUMOCTb.
YcTHBIM orpoc.

1. [lnst uero JenaroTcs UCCIeOBaHUS HA 000raTUMOCTb.

2. Ha ocHOBaHMM Yero COCTaB/IsIeTCsl TEXHOIOTMUeCKH perjiaMeHT.

3. Uro Bk/tOYaeT B ce0si TEXHOIOTUYECKHI perjiaMeHT.

Tema 2. ®Pu3MKO-MexaHWYeCKHe CBOWCTBA PYA W MPOAYKTOB oborarmieHus . OT6op mpob,
MOJrOTOBKA MPO0 K MCC/IeI0BaHUSIM

Temamuxka na6opamopHbix pabom

1. CocrapyieHre TPUHIMITHAIBHBIX CXeM COKpAllleHusi MpoObl pyAbl 0 Tpebyemoit
MaccChbl.

Tema 3. MeTo/pl U3yueHuUst 3/1eMeHTHOI0, MUHEepa/JbHOIO COCTaBa py/ U
TEXHOJIOTUUECKHUe UCC/Ie[JOBaHKsI 000raTUMOCTH TI0JIe3HBIX MCKOTIAaeMbIX
Temamuxka na6opamopHbix pabom

2. O6paboTka n306pakeHusi- MUKPOCKOTIMYeKOro CHUMKA HuThda.

Tema 4. CenapaliiOHHbIe XapaKTePUCTHKU (KpUBbIE pas/iesieHus)

Temamuka na6opamopHbix pabom

Ornpenenenve usMenbuaeMocTd pyzbl. [locTpoeHne rpadyKOB KUHETHKU U3ME/IbUeHUS
OnpezieneHde pacKpblBaeMOCTH MUHepajoB. [locTpoeHMe 3aBUCMMOCTeH PpacKpbITUS
MUHEpasoB OT NPOJOJDKUTEILHOCTA U3Me/IbUeHUs PY/Ibl.

3adauu 0151 NPOMeHCymoUHo20 KOHMpOo1s

ITpumep. Huke nprBefeH (pakLMOHHBIM COCTaB KaCCUTEPUTOBOM DY/bl, U3MeTbUeHHON B
TeueHue 40 MUH:

Opakuus HepypHas CpocTku Pynuas



Y, % 50,4 44,3 53

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

Onpesenure  KO3(Q@ULIMEHT  pacKpblBAeMOCTH  KAacCCUTepUTa U KaTeropur 110
PacKpbIBaeMOCTH PYJbl.

Tema 5. WccnemoBaHuss Ha 000raTUMOCTb MAarHUTHBIMHA M T'DAaBUTALMOHHBIMM METO/IaMH.
OO0r1ast cTpyKTypa cxeM oboraieHus. 3aMKHYThIe OTTBITHI.

Temamuka nabopamopHbix pabom

1. VicnipITaHMe T10/1€3HBIX UCKOMAaeMbIX Ha 000raTMMOCTb TPABUTAI[UOHHBIMU METOZAMU
oborarenus. ITocTpoeHre W aHaaW3 KPUBBIX 00oratuMoctd. OripesiesieHHe TeopeTUYecKd
BO3MOJKHBIX Pe3y/IbTaTOB IPaBUTAIIMOHHOTO 00OTall[eHUst PYIbI.

2. VcnibiTaHyst 060raTUMOCTH TI0/Ie3HBIX UCKOTIAeMbIX MarHUTHBIMH METO/[aMH.

Tema 6. Beibop TexHOMOrMUeCKOH cxeMbl pa3ziesieHusi. [IpoBesieHe TTO/TyTIPOMBIIIUIEHHBIX U
TPOMBILLLJIEHHBIX UCITBITAHUH.
3ajgaum A/ MPOMEXYTOUHOT0 KOHTPOJIS

3azauu Ji71s IPOMEXKYTOYHOTO KOHTPOJIS

2. Paccuurtaiite 3¢h(deKTUBHOCTh TpH3HAKA pasfefieHusi D, M Tl0Ka3aTenb IIpU3HaKa
pasjiesieHusi TI0 KpUBBIM 000TaTUMOCTH, UCTIONb3Ysl CIeAYIOIIe pe3y/bTaThl.

2.1. [ns pypnbl, roKa3aTe/lb KOHTPACTHOCTU KOTOPOM paBeH 1,12, ompenesnieH C/iefyrOLUi
(paKLMOHHBIN COCTaB MO Pa3/e/IuTeIbHOMY MPU3HAKY

Howmep I'panuija  ¢pakuuit  no  BemuuuHe | Ci, % Yo, %
bpakuyu paszienuTenbHOro NpU3HaKa
oT 10

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. IIpousBoautensHOCTL padbpuku — 100001/cyT. Ha ¢abpuke momydaroT 2 KOHI|EHTpaTa.
CBUHIIOBBIM C cofiep)KaHHeM B HEM CBUHIIA — 55%, LIMHKA — 5%; TIpU W3B/IeUeHHUH B HETO
cBuHLla — 85%; LlMHKOBBIA C cojepkaHveM B HEM LMHKa — 50%, cBuHLla — 1%; npu
v3B/evyeHnU B Hero 1uHKa — 80%. Pyna nmeetr copeprkanue: cBuHLa — 1%, upHka — 1,5%.
Ornipeie/iiTh MOTEPU CBUHL]A C XBOCTAMU.

4. Macca mipo6sI pyzabl 1000 kr, pa3mMep MakcuManbHOTO Kycka 50 MM, a =2, K =0,1.
COCTaBbTe CXEMY pa3ie/IKu MPOObI.
5. Pacxop cobupatens mo TexHosoruueckoi cxeme — 100 r/r. HaBecka pyabt — 100 rp.
Kakoe ko/muecTBO peareHTa (M) HY>KHO /103UpOBaTh B MpoOLiecC, ec/id KoHLeHTpaus — 0,1
% ?
6. BeimosiHeH cutoBoy aHanu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [TonyueHsl BbIX0OAa, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoliTe XapaKTePUCTUKKA KPYTTHOCTH.

Temamuka nabopamopHbix pabom

3. BrinonHeHue (h10TariMOHHBIX OMBITOB TI0 TIPUHIIUITY HETIPePBIBHOTO TIpOIiecca.
4. VcnbITaHust 060raTUMOCTH TIO/Ie3HBIX UCKOTIaeMbIX (hJI0TAaI[MOHHBIMU METO/JaMU
Tema 8. OujeHka pe3ynbTaToB ucciegoBaHuid. OcdopmMiieHre 0TUETOB.

[TvcbMeHHBIN OMIpPOC

1.ITpaBuna oopmieHUs] pUCYHKOB.
2.ITpaBuna odopm/ieHUs CChIIOK.
3.ITpaBuia opopmieHre TabsTuil.
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4.Ctpyktypa otueta 1o I'OCT.
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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/IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OLnieHOuHbIE CpefiCTBa

OIIK-4 TrOTOBHOCTBIO C eCTeCTBEHHOHAYYHbIX TIO3WLIMKA OLIeHUBaThb CTPOEHHE,
Mopdonoruueckre 0c06€HHOCTH U FreHeTUUeCKHe THUITbI MeCTOPOXKIeHUH TBEP/bIX MMO/Ie3HBIX MCKOMAeMbIX TP PellleHrH 3a/jau 10 parjioHaIbHOMY
Y KOMIUIEKCHOMY OCBOEHHIO re0peCcypCHOro MoTeHLana HeJp

XUMUYECKUA W MHHEpaJbHBbIM COCTaB 3eMHOMU KOpBI,

3HaTL

... OCHOBHbI€ orpeeieHuda U MOHATHA €CTeCTBEHHbIX HAYK
... OCHOBBI TEXHOJIOTUUECKOM MHWHEDPAJIOTUN

Bonpocsl 3auera

1.00beKT HCCIeJOBaHUS  TeXHOJIOTHMUYEeCKOU
2.Bujel 1po6 mpu reosioropa3BejouHbIX paboTax.
3.Tunbl Mpob, UX MpejHa3HAUEHHE.
4.XapakTepucTHKa XUMUYeCKHUX TUTIOB TIPO0, TpeiHa3HaueHue.
5.XapakTepyucTMKa M Ipe/lHa3HaueHWe MHUHepaJornyeckux
THUTIOB TPO0.

6.MuHepasoruueckue mTydHbIe TIPOOHI.

7 IlocnenoBaTelbHOCTh M3y4YeHHsI MUHEpPaIOrMuecKux Ty (HbIX
mpo0.

8. XapakTepuCTHKa 1 TIpefiHa3HaueHre TeXHOJIOTnYeCKUX mpoo.
9.[loHsITHE CTPYKTYPBI M TEKCTYPHI PYA.

10.D51eMeHTHBIN COCTaB pyJ,.

11.MuHepaabHbIN COCTaB pyA.

12.®u3MKo-MexaHHYecKre CBOWCTBA DY/, U MPOyKTOB
oborarieHus.

MHWHEDPAJIOTHUHN.

YmeTb

...pacriosHaBaTh ¥ M3yyaTb TeXHOJIOTMUeCKre 0COOeHHOCTH
MUHEPaJoB U py[

3amuTa /1a00paTopHoi padboThI
OO6paboTka  M300pa)keHUsI-  MUKPOCKOITHUECKOTO
nmda.

CHHMMKd

Bnagets

...uHpopMaLe 0  CBOMCTBax U
MHHEPa/IbHOT'O ChIPhsi U BMEIIAIOIIHNX TIOPOJ,

XdPAKTEPUCTHUKAX

3ajauM /1A IPOMEXXYTOUHOT'0 KOHTPOJISA
[ pasgeneHusi KakOro ChIpbsi HauOOJiee 4acTO HWCMOJb3YIOT




CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

... HaBbIKAMU OLIeHKM CTPOeHMs], XMMHUYeCKOr0 U MUHepaJbHOI0
COCTaBOB MOP(OIOrUYecKMX OCOOEHHOCTH U TeHeTHuecKue
TUIIOB Py/i U MUHepasoB

TeXHOJIOTMUeCcKre CBOMCTBA? (IIpUMephI 3a/laHuM 110 BapuaHTaM)
9 rpaBUTalLMOHHBIE (TVIOTHOCT);

10 MarHuTHble (MarHWUTHas BOCIPUMMUYUBOCTb, MarHUTHas
JKeCTKOCTb - KO3pDLUTUBHasi cuia [Aas (¢eppoMarHUTHBIX
MHHEepasoB, OCTaTOUHbIM MarHEeTU3M);

11 »snekTpuyeckue (3/IeKTPONIPOBOAHOCTb, AW3JIEKTpUUECKasi
TIPOHKUI[aeMOCTh, KOHTaKTHasi 3/1eKTpHU3aLs -
TprOO03/IeKTpU3al[ys, TOTYIIPOBOAHUKOBBIE CBOMCTBA);

12 mexaHuueckve (TBepAOCTb, XPYIKOCTb, YIPYrocTb U
TJIaCTUYHOCTh, UCIIOJIb3yeMble TIpU W30upaTeibHOM ApobIeHrun
Y M3MeJIbUeHuN);

13 onTuyeckue (OKpacka,
OTpakeHue CBeTa);

14 nroMUHeCLieHTHbIe (boTonMtroMUHeCLIEHTHBIE,
PEeHTreHOTFOMUHEeCI|eHTHbIe, TEPMOJIFOMUHECIIeHTHBIE);

15 TmoBepXHOCTHbIE (cMauMBaeMOCTh, (b0TUPYyEeMOCTb,
B3auMoOZielicTBUe  C  ¢uioTOpeareHTamMu:  COOMpaTessiMy,
aKTHMBaTOpaMH, JlerpeccopamMu);

16 cop6ioHHbIe (aCOpOIMOHHBIE, HOHOOOMEHHBIE);

17 TepMuyeckue (TemiOBble XapaKTEPUCTHKHU, OBeJeHUe TIPU
HarpeBaHuM);

18 xumMuueckye (pacTBOPUMOCTb B Ppa3/MYHbIX peareHTax,
peakIMOHHasT CTIOCOOHOCTB);

19 paguanoHHBIe (ecTecTBeHHast u
PaZiMOaKTUBHOCTH);

20 GakrepuasbHbIe (B3aMMO/IEHCTBHE C OAKTEPUSIMH).

MIPO3pPayHOCTh, TIPOMYyCKaHWe U

HaBe/leHHast
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

[TK-11crocobHOCThIO pa3pabaThiBaTh W JOBOAWUTL [0 WCIOJHUTENel Hapsiibl W 3alaHUsl Ha BBIMOJIHEHWE TOPHBIX, TOPHO-CTPOUTENIbHBIX U
OypOB3pBIBHBIX pabOT, OCYIIECTB/ISATh KOHTPO/Ib KaueCcTBa paboOT u obecrieurBaTh MPABWILHOCTH BBITIOJHEHUS UX WCTIOTHUTESIMH, COCTaBJISITh
rpaduky paboT ¥ TepCrieKTHUBHbIE TUIaHbl, WHCTPYKLIMK, CMeThl, 3assBKM Ha Marepuasbl U 000py/0BaHMe, 3amlo/HATh He0OXOAUMbIe OTUeTHbIE

AOKYMEHTHBI B COOTBETCTBHUU C YCTAHOBJ/IEHHBIMU Cl)OpMaMI/I

3HaTb Howmenk/aTypy U CTPYKTYpy AOKYMeHTaluu Bomipocsl 3auera
1. TexHO/OrUUeCKUM perjiaMeHT.
2. [MTacropT npo6eI
3. ’KypHan nabopaTopHbIi.
4, OO6mnem u cofiepkaHre perylaMeHTOB.
5. [Tpumep TeXHOIOTMYEeCKOTO perjiaMeHTa riepepaboTKy
reMaTUTO-MarHeTUTOBBIX PY,.
Ymets COCTaBATh Tpapuku pabOT W TIepCIIeKTHBHBbIE IUIaHBI, | 3a/jaHue
WHCTPYKIWM, 3asiBKW Ha MaTepuanbl u  obopyzoBaHue, | 6. CocTtaBuTh (PparMeHT TeXHOJIOTUYECKOT0 perjaMeHTa
3amMO/HATh ~ HeoOXOAuWMBble ~ OTYeTHble  JOKYMEHThI B | mepepabOTKH MeJHO-LMHKOBOM Py/bl (110 3aaHUI0
COOTBETCTBUMU C YCTaHOBJIEHHbIMU (hOpMaMu TiperoziaBaTe’is).
Bnapnets ...HaBbIKAMHU BeZleHUs >KypHasia pabot u cocraBneHusi otTuetoB | IIpoBepKa oTuera j1abopaTopHOil padoThI

00 rccnenoBaHUM Ha 000raTU/IOCh.

® OmnpezeneHue u3MenbuaeMocTy pyel. [loctpoenue
rpaMKOB KUHETUKU U3MeJIbUeHUs

= VcrnbiTaHKe T0J1e3HBIX UCKOTaeMbIX Ha 000raTUMOCTh
rpaBUTAllMOHHBIMU MeToZiaMu oboraieHust. [loctpoenue u
aHasmM3 KpUBbIX oboratuMocTt. OripeiesieHre TeopeTUYeCcku
BO3MO)KHBIX Pe3y/IbTaTOB IPaBUTAL[IOHHOTO 00OTalieHus py/bl.

¢ VcnbiTaHus 000raTUMOCTH TIOJIe3HBIX UCKOTaeMbIX
MarHUTHBIMU METOJJAMHU.

[TK-12 roTOBHOCTBIO OTMIepaTUBHO YCTPAHAThH HAapyILeH!s TIPOXU3BO/ICTBEHHBIX MPOLIECCOB, BECTH TIEPBUUHBIN yUeT BBINOITHSIEMBIX padoT,
aHa/IM3UPOBATh OTlepaTUBHBIE W TEKYIIMe ITOKa3aTe/y IPOM3BO/ICTBA, 0O0OCHOBBIBATD TIPE/IJIOXKEHHSI 110 COBEPIIIEHCTBOBAHUIO OpPraHH3alin
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [TnaHupyeMble pe3ysbTaThl 00yUYeHust

KOMITeTeHLIUH

TIPOU3BO/CTBA

3HaTh ...BUIbI U TIOPSAOK MCCJIeJOBaHUS; Bonpocel 3auera
...MeTOJbl U MeTOJUKHU UCC/Ie[JOBaHUM; 1. [TpyvHimn Yeuorra?

...KpuTepuu MOZIe/IMpOBaHusl, MeTO/IbI obpaboTku | 2. Pa3mep ¢pakium MUHepanbHbIX YaCTULL?

VH(pOopMaLyu. 3. Kak  u3menserca  HeujeasbHas ceraparjMOHHast
XapaKTepucTUKa?
4, Kak ¢ yBenmueHMeM  KPYyTH3HBI  CelapaljiOHHOMN
XapaKTepUCTUKKA CXeMbl MeHsSIeTCsl COJiepyKaHue I10JIe3HOro
KOMIIOHEHTa B KOHLIeHTpare?
5. [ToctaHoBKa  3aZj@u¥  MPOrHO3MPYHOLLErO0  pacueTa
TeXHOJIOTUUeCKUX CXeM.

YmMmets ...TIOCTaBUTh 9KCIIepUMEHTa/IbHY IO Cepuro 1o | . 3agayu A/l NPOMEeXYTOYHOr0 KOHTPOJIs
T1Ipe/loCTaB/IeHHOMY I1/IaHy; Ornpepeniire, IpUro4HO /1M ypaBHeHve ToBapoBa /IJisl OIMCaHuUs
...CIJIAHUPOBATDL U MOCTABUTL SKCIIEPUMEHT KUHeTWKU u3MejibueHus pyzbl I mo kpynHoctu -0,10+0 u -
...OLIeHUBAThb JI0CTaTOYHOCTh u noctoBepHOCTh | 0,074+0 Mm.

JKCIIepUMEHTA/IbHbIX ~ JIaHHbIX, KODPEKTHO BbIpaKaTb W
apryMeHTUpPOBaHHO 00OOCHOBBIBATh TIOJIOXKEHUsT TIpeIMeTHOM
00J1acTH 3HaHUS
Bnagets ... HAy4HOU TepMHHOJIOTHel B 00siacT oboralieHus 1.u.; 3amura j1abopaTopHOii padoThI

. MeToZiaMH paboThI C MPUK/IAJHBIMH CIelMaTi3uPOBAHHBIMU
TporpaMMamMu U 6a3amu JJaHHBIX;
OCHOBHBIMH ~ MeToJaMu U  npubopamu
rcc/iefloBaHui B 001acTi oboraiiieHust 11.1.

HAY4YHbIX

3. Ornpenenenue pacKpbIBaeMOCTH MUHEePasoB.
[TocTpoeHre  3aBUCUMOCTEM  pacKpbITUS  MHUHeparoB  OT
MPO/IO/DKUTE/IbHOCTH U3MeJIbUeHUs PY/Ibl.

[1K-16 roToBH

Y 3alMILIAaTh OTYEThI

OCTBIO BBITIO/THATH 3KCII€epUMeHTa/IbHbIe 1 ]'la60paTOprIe HCc/1eg0BaHMsA, MHTePIIPETUPOBATE I10/IyYeHHbIe Pe3yJ/IbTaThbl, COCTaBJ/IATH

3HaTh

... OCHOBHBIE€ METObI HCCJIEAOB&HHI‘;I, HCII0J/Ib3YEMBIX B
060F<’:11L[EHI/II/I I10J1€3HBIX MCKOIIdeéMbIX...,

Bonpocel 3auera
6. Metoauka SPI.
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
1 371eMeHT [TnaHupyeMble pe3y/bTaTbl 00yUeHUs
KOMITeTeHLUU
... ICTOYHUKYU HayYHOU MHpOpMaruy ¥ 00/1aCTh TIOMCKa. 7. MeTtoauka ¢hupmbl «Annuc-Yammepe».
8. Mertopvika UHCTUTYTa «MexaHOOp».
9. Kakoe (u3nueckoe CBOMCTBO pyJbl OIpefessieTcs
pa3zaBIMBaHUEM KyCKa?
10. YpaBHeHUe KUHETUKHU (hIOTalUMU.
11. [Ing kakoW PpyAwl IjenecooOpa3Ha KpYITHOIIOPLIMOHHAS
COPTHUPOBKA Ha yCJIOBHbIE COPTa, BHYyTPUCOPTOBOE YCpeAHEHUE B
COPTOBOM CKJIaZile-CMecuTesie C TOoC/eyolleld IMXTOBKOW WU
pasienbHOM repepaboTKol COPTORB?
12. Unpekc uucToii pabotsl boHa.
YmMmeTb ...JlaThb OTIpe/IeIeHUsI U OOBSICHUTD CYIITHOCTD SIBJIEHUH; 3aauu /1 IPOMEXXYTOUHOT'0 KOHTPOJISA
...co0MpaTh U CUCTEMATU3UPOBATh Pa3HOOOPA3HYHO 3.5. Hwke mnpuBeZieH ¢paKLMOHHBIM COCTaB KaCCUTEPUTOBOM
MHGOPMALMIO U3 MHOTOUUC/IEHHBIX HICTOUHUKOB, 00CYK/1aTh PY/ibl, U3Me/IbueHHOU B TeueHre 40 MUH:
croco6b1 3(EKTUBHOTO pellieHusi HayYHOU TTPOO/IeMsI. . . ; ®pakius HepypgHas CpocTku Pynnas
... Ha OCHOBe cOOpaHHOM MH(MOPMAIUY BbISB/ISATh TEHIEHIUH, Y, % 50,4 44,3 53
BCKpPbIBaTh MPUUHWHHO-CJIe/ICTBEHHbIe CBSI3U, OMpeJensTh 1enu, | Psi, % 0,39 0,37 8,30
BbIOMPATh CPE/ICTBA, BBIZIBUTATh TUIIOTE3bI U UJIEH. Omnpenenure Ko3(h(UIIMEHT pacKpbIBaéMOCTU KacCUTepuTa U
KaTeropuio M0 PacKpbIBaeMOCTH PY/bl.
BnageTb ... METO/IaMH MOMCKa uHMOopMaIru B OMO/IMOTeKe U CeTH 3aiuTa /1abopaTopHBIX padoT

VIHTEepHET;
...HaBBbIKAMH ¥ METOJMKaMH 0000IIeHNsT pe3y/IbTaTOB
pellieHus], SKCIIepUMeHTalbHOM esaTeTbHOCTH;

OCHOBHBIMU METOJ]aMH HCC/e/loBaHUsI B 06sacTu
MPaKTUUeCKUMU YMEHUSIMU U HaBbIKaMH UX WCI0J/Ib30BaHUSI;

.oy

4.0mnpepeneHue rM3Menb4aeMoCTH pyAbl. [TocTpoeHue rpadmkoB
KMHeTHKM  u3MesbuyeHusi  OrnipefeseHre  pacKpbIBaeMOCTH
MuHepasoB. [locTpoeHue 3aBUCUMOCTEN pPacKpbITUSI MUHEPA/IoB
OT NPOJO/KUTETbHOCTH U3MeJIbUeHUS! PY/IbI.

5. VcnbiTaHe TIONe3HBIX HCKOMaeMbIXx Ha 000raTMMOCTb
rPaBUTALIMOHHBIMUA MeTojlaMu  oborarieHus. [TocTpoeHue W
aHamm3 KpuBbIX oboratuMoctd. OripefiesieHHe TeOopeTUYeCKH
BO3MOXXHBIX pe3y/IbTaTOB IPaBUTALIMOHHOTO 00O0TrallleHus PY/bl.
6. VcnbiTaHusi  060raTUMOCTU  TIOJIe3HBIX HMCKOTaeMbIX
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

MarHMTHBIMU METOJaMU.

WccnenoBaHre 000raTUMOCTH PyZAbl B KPYMTHOKYCKOBOM BUJE.
PacueT nokasaresisi KOHTPAaCTHOCTH PYy/ibl 10 ee (HpPaKLIMOHHOMY
COCTaBYy U KPUBbIM KOHTPaCTHOCTH.

7. BbimonHeHnue (oTaliMOHHBIX OMBITOB IO TPUHLUITY
HerpepbIBHOI'O MpoLiecca.
8. UcribiTanuss  000raTUMOCTH  TIOJIE3HBIX MCKOTIAeMbIX

(b10TalIMOHHBIMYA METOAMU

[1K-18 Bnasen

HNEM HdBbIKdMHW OpPraHr3alJi HAYUYHO-HUCC/Ie40BATEe/IbCKUX pa60T

3HaThb

... OCHOBHbIe MeTO/Ibl UCCJIeJIOBAaHMM, UCTIONb3yEeMbIX B
oborarrieHuH MoJie3HbIX UCKOTIaeMbIX. .. ;
... ICTOUHUKHU Hay4YHOU WH(OpPMaLy 1 06/1acTh TIOMCKa.

Bonpocsl 3auera

1. I[To «kakoit (copmyne omnpezensieTcs Ko3dduimeHT
H“3MeJIbuaeMoCTU?

2. [Ipy cocTaBneHUM TEXHOIOTUYECKONW CXeMbl KaKUMH
TIPUHLIUIIAMH CJie[lyeT PYKOBO/CTBOBATbCS?

3. Kak oripefiensitoT ceinyuvects MaTeprasa’?

4. Uem xapakTepusyeTcs CrylliaeMOCTb IyJIbIIbI?

5. UTo Takoe cernapalMOHHasi XapaKTepUCTUKA?

6. Ha paznuuuu B Kakux pasjesnsieMbIX CBOMCTBaX OCHOBaH
(bI0TalMOHHBIM MeTO/, oboraIreHus?

7. TexHonornueckasi mpooa.

8. ['panynomeTprueckuii COCTaB py/bl.

9. TekcTypa U CTpyKTypa pyAbl.

10. Pa3penuTesibHbIE TIPU3HAKKA YaCTHUL].

11.  PpaxkuMoHHBIe XapaKTepPUCTHUKHU.

12, Drtanbl ucciaefoBaHus (QJIOTUPYEMOCTH MUHEPAJIOB U3
PYA.

13. Lenp u MeTOAMKA BBIMIOJHEHUSI TOUCKOBBIX OIBITOB

dbnoTtauuu pya.
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [TnaHupyeMble pe3ysbTaThl 00yUYeHust
KOMIIeTeHLIUH
14. Kakue ¢akTOpbl peryvpyroT Npu OINpee/ieHUd pe)kuma
(1oTaL MMHEPaIbHOIO ChIPbS?
15. Kakuve cxembl TpUMeHSIOT Tpu  (IOTALIMOHHOM
oborarrieHnu py?
16.  ®daxTOphl, OMpefensIOIMe BBHIOOP CXeMbl (IOTALN
MUHepaJioB U3 py[,.
17. Oco6GeHHOCTH BBITIONIHEHUSI OMBITOB (UIOTalluK pyZ B
3aMKHYTOM LIMKJIe.
18. OcHOBHbIe NIPUYMHBI MJIOXON (IOTUPYEMOCTH KPYIHBIX
4yacTuL.
19. ®akTopbl, BaUsOMMEe Ha (GIOTUPYEMOCTb KPYIHbIX
4yacTuL.
20. dnoTalLMOHHBIE annaparkl, IpUMeHsieMble 71 GIoTaLuu
KPYITHBIX YaCTHUL].
YMeTb ...JlaTh orpe/iesieHNsl U OOBSICHUTD CYIIIHOCTh SIBJIEHUH; 3apauu A1 NPOMe)XyTOYHOI0 KOHTPOJIA
...Cco0MpaTh U CUCTEMaTU3UPOBaTh Pa3HOOOPA3HYIO I[To nmostyyeHHBIM rpauyecKUM 3aBUCUMOCTSIM OMpeJiesisieM
MH(OpPMaIMI0 U3 MHOTOYHMCIEHHBIX UICTOYHHUKOB, 00CYX/]aTh BpeMsi, HeobxouMoe 15t u3MenbueHus pyzbl B [ u Il cragusix ot
CrocoObI 3 PeKTUBHOTO pellieHrs] HayuHOH Mpo0/ieMsl. . .; KpynHocTH 15 % knacca -0,074+0 mm go 50 % u ot 50 mo 90 %
... Ha ocHOBe coOpaHHOM MH(OPMALMY BBISBATL TEH/AEHLIMY, | COOTBETCTBEHHO
BCKPbIBaTh IPUUYMHHO-C/IeJCTBEHHbIE CBSI3U, OMpeZesIsTh Ly,
BbIOMpATh Cpe/ICTBA, BBIJIBUraTh TUTIIOTE3bI U HJIEH.
Bnazgets ... METO/IaMH MOMCKa uHMOopMaIu B OMO/IMOTEKe U CeTH 3amuTa J1abopaTopHO¥ padoThI

VIHTEepHET;
...HaBBbIKAMH ¥ METOJMKaMH 0000IIeHNsT pe3y/IbTaTOB
pellieHus], SKCIIepUMeHTalbHOM eaTeTbHOCTH;

OCHOBHBIMU METOJ]aMH HUCC/e/loBaHUsI B 06sacTu
TIPAaKTUUYEeCKUMU YMEHUSIMU U HaBbIKaMH MX WCI0/Ib30BaHUSI;

.oy

5. VcnpiTaHye TOJIe3HbIX MCKOTIaeMbIX Ha 000TraTUMOCTH
rPaBUTALIMOHHBIMUA MeTojlaMu  oborarieHus. [TocTpoeHue W
aHamm3 KpuBbIX oboratuMoctd. OripefiesieHHe TeOopeTUYeCKH
BO3MOXXHBIX pe3y/IbTaTOB IPaBUTALIMOHHOTO 00O0TrallleHus PY/bl.
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

[TK-20 ymenuem pa3pabaTbiBaTh HEOOXOJUMYIO TeXHHUECKYI0 W HODMAaTMBHYIO JOKYMEHTAl[MI0 B COCTaBe TBOPUECKUX KOJIJIEKTUBOB U
CaMOCTOSITe/IbHO, KOHTPOJIMPOBaTh COOTBETCTBUE TPOEKTOB TPeOOBaHUSIM CTaHJAPTOB, TEXHUUECKUM YCJIOBUSIM U JIOKyMEHTaM TPOMBIIIEHHON
Oe3omacHOCTH, pa3pabaThiBaTh, COT/IACOBLIBATH U YTBEPXKJATh B YCTAHOBJIEHHOM TOPSJKe TeXHUUECKHe, MeTOAWYeCKWe U HMHbIe JOKYMEHTHI,
perjiaMeHTUPYIOLHe TIOPsiI0K, KauecTBO U 6e30MacHOCTh BBINOJIHEHHS] TOPHBIX, TOPHO-CTPOUTE/IbHBIX U B3PBIBHBIX PabOT

3HaTh

...CTPYKTYPY T€XHOJ/IOTHYECKOT'O perjiaMeHTa

Bomnpocs! ycTHOro onpoca

1. [TpaBuia opraHu3anuu paboyero Mecra
2. [TopsiioK MOATOTOBKU  3KCIlepUMeHTa
3. ITopsiZIoK BBITIOJTHEHUST UCC/Ie[IOBaHUM

YmeTb

...COCTaBUTDL pa3/iejsl TeXHOJIOTUUYECKOI'0O perjiaMeHTa

3ajauM /1A IPOMEXXYTOUHOI'0 KOHTPOJISA

1. TIpouwsBogutensHOCTh (abpuku 10000T/cyT. Dabpuka
nepepabaTbiBaeT py/y, MOCTYMAIOIIYI0 C 2-X PYAHUKOB: 1-ii C
cojiep>kanreM 1% u 00béM mepepaboTku cocrasisier 20% OT
obero; 2-i ¢ cogepxanueM 1,5% u 06beéM mepepabotku 80%
ot obmiero. I[TosyuatoT KOHIlEHTpAaT C cofepkaHueM 50% wu
XBOCTBI € copepxaHueM 0,1%. OrnipefenuTs MoTepyu MeTasia C
XBOCTaMH.

2. Ha ¢abpuke monyuaroT 2 KOHIleHTpaTa. IlecKOBbIA C
cojepxanueM B HéM Meau — 20% u maccou — 100t1/cyrT.
[IInamoBbIM C cofepxaHWeM B HéM Meau — 15% u Macco
2001/cyT. ®abpuka repepabaThiBaeT pyAy C cofep>xaHuem 1% u
“MeeT NpousBoAUTeIbHOCTE — 100001/cyT. OnipefieMTh CKOJIBKO
TOHH MeTas/yla BBITUIABAT HA MeTa//TyprUueckoM 3aBojie U3
KOHLIeHTpara.

Bnagetsb

...HaBbIKaMM COCTaBJ/IEHHWE TEXHOJ/IOTUYECKOI'0 perjiaMeHTa.

3amura j1abopaTopHOii padoThI

6. UcrbiTanuss 000raTUMOCTH  TIOJIE3HBIX MCKOTIAeMbIX
MarHMTHBIMU METOJ,aMU.
7. BbinosiHeHWe (IOTalMOHHBIX OIBITOB [0 IPUHLIMITY

HeTpepLIBHOTO TPOLIecca.
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
1 5/1IeMeHT [TnaHupyeMble pe3ysbTaThl 00yUYeHust
KOMITeTeHLIUU
8. UcrbiTanyss 000raTUMOCTH  TIOJIE3HBIX MCKOTIAeMbIX
(oTaLMOHHBIMUA MeTOZaMU
ITK-22

TOTOBHOCTBIO paboTaTh C MPOTPaMMHBIMU TPOJYKTaMH OOIero W CreruaabHOTO Ha3HAUeHUs [jisi MOZeSTUPOBAHUS MeCTOPOKAEHUH TBep/bIX
T0JIe3HBIX UCKOTIAeMbIX, TEXHOJIOTHUH KCIUTyaTal[AOHHOW pa3Be[KH, AOObIYM U Mepepab0TKU TBEP/bIX T0JIe3HBIX UCKOTAeMBbIX, ITPU CTPOUTE/ILCTBE
U JKCIUTyaTal[ii TI0J3eMHBIX OOBEKTOB, OLleHKE KOHOMHUeCKOW 3(p(eKTHBHOCTH TOPHBIX U TOPHO-CTPOUTENIbHBIX PabOT, MPOM3BO/ICTBEHHBIX,
TeXHOJIOTUUeCKUX, OPraHW3al[MOHHbIX U (PUHAHCOBBIX PUCKOB B PHIHOUHBIX YC/IOBUSIX

3HaTb ... OCHOBHbIe MeTO/Ibl UCCJIefIOBaHUH, TIPOTPaMMBbI 4. [MTpaBusia opranu3anuu pabouero mMecra
MO/Ie/TMPOBaHMsI, UCTIONb3YeMbIX B 000TaIlleHHH TT0/Ie3HbIX 5. [MTops 10K MOATOTOBKM SKCIIepUMeHTa
HCKOTIaeMBbIX...; 6. [Topsi10K BBIMOTHEHHMS UCC/IeJOBaHUM
... ICTOUHUKHU Hay4YHOU WHMOpPMaLMU ¥ 06/1aCcTh TIOMCKaA.

YMeTb ...JlaThb OTIpe/Ie/IeHUsI U OOBSACHUTD CYIITHOCTD SIBJIEHUH; 3ajauu /1A MPOMEXYTOYHOT0 KOHTPOJIS

...CcobWpaTh U CUCTEMaTU3UPOBaTh Pa3HOOOPA3HYIO
WH(OpMAaLIMIO 13 MHOTOUHC/IEHHBIX KCTOYHHUKOB, 00CY>KIATh
crocoObI 3¢ eKTHBHOTO pellieHrs] HayuHO Mpo0/ieMsl. . .;

... Ha ocHOBe cOOpaHHOM MH(pOPMALMU BBISB/IATH TeH/AEHLIVH,
BCKPBIBaTb IPUUMHHO-C/I/ICTBEHHBIE CBSI3U, OTIPeZEeISATh LeJIH,
BBIOMpATh CPE/ICTBA, BBIIBUraTh TUIOTE3bI U UJIEU.

1. TlpomsBogutenbHocth (¢abpuku 10000t1/cyT. Dabpuka
nepepabaTbiBaeT py[y, MOCTYMAIOIIYI0 C 2-X PYAHUKOB: 1-ii C
copepxanueM 1% u o6bvéM mepepaboTku coctaBisier 20% ot
obero; 2-i ¢ cogepxanueM 1,5% u 06beéM repepabotku 80%
ot obmiero. I[TonyyaroT KoHLeHTpaT c cogepkanueM 50% u
XBOCTBI € cogepxaHueM 0,1%. OrnipegenuTs MoTepu MeTasiia C
XBOCTaMH.

2. Ha ¢abpuke monyyaroT 2 KOHIleHTpaTa. IlecKOBbId C
cofepkaHueM B HEéM Memu — 20% um maccou — 100T1/cyT.
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
1 371eMeHT [TnaHupyeMble pe3y/bTaTbl 00yUeHUs
KOMITeTeHLUU
[IInamoBbIM C cofepxaHWeM B HéM Meau — 15% u Macco
200t1/cyT. dabpuka mepepabaTbIBaeT PyAy C cozepkanueM 1% u
“MeeT 1pousBoauTeibHOCTE — 100001/cyT. Onipefie/IMTh CKOJIBKO
TOHH MeTas/la BBbIIUIABAT Ha MeTa/UTyprUueckoM 3aBojie U3
KOHLIeHTpara.
Bnaznetsb ... METO/IaMH MOMCKa uHMopMaryu B OMOIMOTEKe U CeTH 3amuTa j1abopaTopHO¥ padoThI
VIHTEpHET; 6. WcnbiTanusi 060raTUMOCTUA  TIOJIe3HBIX  HMCKOTIaeMbIX
...HaBBbIKAMH ¥ METOJMKaMK 0000I1eHNsT pe3y/IbTaTOB MarHUTHBIMU MEeTO/IaMH.
pellieHus], SKCIIepUMeHTalbHOM eaTeTbHOCTH; 7. BoinosiHeHWe (GIOTalMOHHBIX OIBITOB [0 TIPUHLIUITY
OCHOBHBIMM METO/IaMU HWCCJ/IeZIoBaHUsI B 00/1aCTU ..., | HETIPEPBIBHOIO TIPOIiecca.
MPaKTUYeCKUMU YMEHUSIMU U HaBbIKaMH MX WCI0/Ib30BaHKSI; 8. WcnbiTaHusi 0060raTUMOCTUA  TIOJIE3HBIX  HCKOTIaeMbIX
(h710Tal[MOHHBIMU METOZAMU
[MICK-6-1 crmoco6GHOCThIO aHA/MU3UPOBaTh TOPHO-TEOJIOTHYEeCKYH0 HMH(GOpPMAIMi0 O CBOMCTBaX W XapaKTePUCTUKAX MHHEpa/JbHOTO ChIpbsl U

BMEIIdOIIMX IT

opoA

3HaTh

...OCHOBHbI€ TIpOLEeCChI O6OF8H.[€HI/IH I10JIe3HbIX HMCKOIlIaeéMBbIX,
O6€CH€‘-II/IB8}OH_[I/IX MdKCHMdJ/IbBHOE€ H3BJ/IeUeHHe BCeX ILIeHHBIX
KOMIIOHEHTOB;

... TEXHOJIOTHUYECKHE CXEMbI U PEXHMMBL O6OFE]H.[€‘HI/IH T10J1Ie€3HBIX
HCKOIldeéMBbIX.

... IIDU3HAKHN OIITUMAaILHOM TeXHOJIOTHUeCKOI CXeMbI

Bompocsl 3auera

21. @akTophl, BAMSIOLIME Ha pe3yabTarhl  (poTanuu
MUHEepabHOTO ChIPbSI.

22.  Kakoe CBOWCTBO MHHEpasoB Ha3bIBaeTCs
(bnoTHpyeMoCTbI0?

23.  Knaccudukanys MUHepasoB 110 (PJIOTUPYeMOCTH.

24.  [Ins yero NpUMeHSIFOT (PJIOTAL[MOHHbIE peareHThl?

25. OcHoBHBIE  33Jau{, pellaemMble T[pU  U3yUYEHUU

(bnoTUpyeMOoCTH MUHEpPAJIOB.

26. [loarotoBKa MHHepanbHbIX 3epeH K MWCC/Ie0BaHUsIM
¢bnoTrpyemMocTH.
27. Knaccugukanusi  ¢GIOTalMOHHBIX peareHTOB M UX

[jej1eBOe Ha3HaUeHHe.
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OLnieHOouHbIE Cpe/iCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [TnaHupyeMble pe3ysbTaThl 00yUYeHust
KOMITeTeHLIUH
Ymetn ...BBISIBJIATE  OOBEKTHI /i1 Y/ydllleHWs B TeXHUWKe WU | 3afaud AJiA MPOMeXYTOYHOr0 KOHTPOJIA
TeXHOJIOTUY; 1. BbIMo/iHeH aKTMBHBINA SKcriepuMmedT Tuma [1OD N=2° mo
...1Ipejjaratb, 3Hasi COCTaB PYyZbl, ONTUMAaJbHYI TEXHOJIOTHIO | IJIaHy BUJA
nepepadboTKy; Howmep onbiTa 1 2 3 4 5 6 7 8
...IIpeJicka3aTb OITHMaJ/IbHbIE I10Ka3aTesu paboThI X4 + - + - + - + -
oboraturensHON QabpuKu Xy + o+ - - + o+ - -
X + + + + - - - -
[Tnan peanu3oBaH TpWwKbl. HeobxoauMo HalTH MO/ie/b BUJa
Ty = a + aiXy + aX, t azXs + apXoXo + aiXoXs + anXoXs +
a123X1 X X3
W C ee TOMOILIbIO OIpe/AeIUTb ONTHMAabHbI peareHTHbIN
peXuM  (JIOTALiMOHHOTO TIpoLiecca, WCIOJb3ys  CrefyroLue
3KCIIepYMeHTa/IbHbIe IaHHbIe.
1.1. Ilpu dnoTauyu MeAHOU py/ibl U3yUeHO BJIMSTHHE pacxXo/i0B
cynbduma Hatpus (x;), OyTunkcaHToreHarta Kamus (X2) H
MouduKaTopa (X3) Ha BBIXO/, MeJHOr0 KOHLIeHTpaTa (Yi, %).
3aziaHo X1, /T Xy, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
[Tonyueno
1) Homep onibiTa 1 2 3 4 5 6 7 8
v, % 3,5 31 39 33 36 30 34 31
32
2 55=0,026.
Bnagets ...nHopMaLMeli 0  CBOMCTBaX U XapaKTepPUCTUKAX | 3ajaud Jijisi IPOMeKyTOYHOTO KOHTPOJIS

MHWHEePAJIbHOI'O ChIPphs M BMeIdI0IMX TIOPOJ

2. PaccuuTaiiTe 3d(heKTUBHOCTL TpU3HAKa pasfiefeHus O, U
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLIUU

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

...HaBbIKaMH 00OCHOBaHMs 1je/1ec000pa3sHOCTH UCII0/Ib30BaHHUS
ompe/ie/ieHHBIX MeTO/IOB 00OTalleHus],
...HaBbIKaMHd  pa3paboTku U
NPOU3BOACTBA  IpU
TEXHOT€HHOTO ChIPbSI

peanu3alii  TIPOEKTOB
rnepepabOTKe  MHHepaJbHOTO U

ToKa3aTesb TpPU3HAaKa pa3fesieHusi 10 KPUBBIM 000raTUMOCTH,
WCTIO/b3Ys C/IefyIole pe3y/bTaThl.
2.1. 1na py[fpl, TOKa3aTe/ b KOHTPACTHOCTU KOTOPOU paBeH 1,12,

onpejieneH ceyroLri (bpaKLIMOHHBIM COCTaB 1o
a3/ieIuTe/TbHOMY TPU3HAKY
Homep | I'panuiia  ¢pakuuit  mno | Ci, % Yo, %
dpakiy | BesMUMHe
u pa3zenuTeIbHOTO TIPU3HaKa
oT [0
1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. INpousBogutensHocTh Gabpuku — 10000T/cyT. Ha ¢abpuke
MoMyyvaroT 2 KoHLleHTpaTa. CBHHLIOBBIM C COZiep’KaHWEM B HEM
cBUHLA — 55%, JUHKa — 5%; TIpY W3B/IEYEHHWH B HEro CBHHLIA —
85%; LIMHKOBBIY C cofepkaHveM B HEM LuHKa — 50%, CBUHLA —
1%; mpu wu3BneyeHur B Hero LuHKa — 80%. Pyma wumeer
cozepxanue: cBuHLa — 1%, uuHka — 1,5%. OnpegenuTs otepu
CBHHL[A C XBOCTaMH.

4. Macca nipobs1 pygst 1000 Kr, pasmep MakCMMa/IbHOTO KycCKa
50 mm, a =2, K =0,1. cocTaBbTe cxemy pa3zenku MpoObI.

5. Pacxop cobuparensi mo TexHosornueckoit cxeme — 100 1/T.
HaBecka pyabi — 100 rp. Kakoe komuuecTBO peareHTa (M)
HY)XHO [03UpOBAaTh B IpoLiecc, eciu KoHueHTparus — 0,1 % ?

6. BrimonHeH cutoBoii aHanmu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25
mM. [Tonyuenwl Bbixoza, T: 100000; 50000; 40000; 20000;
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMIIEeTeHLINH

[TnaHupyeMble pe3y/bTaTbl 00yUeHUs

OLnieHOouHbIE Cpe/iCTBa

10000; 5000; 5000. ITocTpoiiTe XapaKTePUCTHUKUA 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. (bubmorteka MI'TY 622.7 ® 342)

0) /lono/iHUTe/IbHAA IUTEpPaTypa

1. Kosun B.3. VccnepoBanve pys Ha 000raTUMOCTb. Y4. ocoOue. Ypai. roc. TOpHbIH
yH-T — Ekarepun6ypr: U3za.-so YITY, 2008

2. Murpodanos C.U., Bapckuii JI.A., Cambirun B.[l. VccriemoBaHue Mosie3HBIX
HCKOTIaeMbIX Ha oboratumoctb. M.: Hezipa, 1974. - 352 c.

3. TexHnueckass OLeHKa MHHEpPanbHOrO ChbIpbsi. OmpoOoBaHME MeCTOPOKAEHHM.
XapakrepucTrka cbipbsi: CipaBouHuK /mof pea. [1.LE. Ocranenko. M.: Hepgpa, 1990. -272 c.

4. TexHosornyeckasi OLeHKa MWHEPAJbHOIO CbIpbs. MeToAbl  KCC/IeJOBaHUSA:
CnpaBounuk / [Toa. Pen. T1.E. Ocranenko. M.: Hezpa, 1991. 280 c.

5. OpexoBa H.H. I'opnosa O.E., ®aneeBa H.B. "OcHOBBI HayuyHBIX UCC/e[OBaHUN U
ucciiefioBaHWe pyZA, Ha oboratumocTh (MpakTUKym).- Marnaurtoropck: MI'TY, 2020.

https://newlms.magtu.ru/course/view.php?id=75773

B) MeToanueckne yKa3zaHusl

daneea H.B. Meromuueckue ykKa3aHWs K KOHTPOJIbHOW paboTe TI0 JUCLIATUIAHE
«['opHoe peno u OKpyxarwoljas cpefa» i CTyJeHTOB crenuanbHoctd — 130405.
Marnutoropck: MI'TY, 2012.- 18 c.

r) [IporpammMHoe o6ecnieueHue u VIHTepHET-pecypChI

29


../../../../../../C:/Users/%D0%BB%D0%B5%D0%BD%D0%B0/User/Documents/%D0%A7%D0%B8%D1%82%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5%20%D0%BA%D1%83%D1%80%D1%81%D1%8B/%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
../../../../../../C:/Users/%D0%BB%D0%B5%D0%BD%D0%B0/User/Documents/%D0%A7%D0%B8%D1%82%D0%B0%D0%B5%D0%BC%D1%8B%D0%B5%20%D0%BA%D1%83%D1%80%D1%81%D1%8B/%D0%98%D0%A0%D0%BD%D0%B0%D0%9E/2018%20%D0%B3.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
https://newlms.magtu.ru/course/view.php?id=75773
https://e.lanbook.com/book/111337

IIporpamMmHoe odecrieueHue

Haumenosanue 110 Ne norosopa CpoOK AeuCTBuUs TULEH3UN
MS Windows 7 O-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
7Zip cB0OO/IHO pacripocTpaHsieMoe | 6ecCpouHo

VHTepHeT pecypchl

ObC "Jlanp" www.e.lanbook.com

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

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

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

OBbC KoHcynbTraHT cTygeHTa http://www.studentlibrary.ru/

OnekTpoHHasi OMO/IMOTEKa YHUBEPCUTeTa Ha 0a3e 37IeKTPOHHOTO KaTaiora

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

["opHas sHLMKIONeAus http://www.mining-enc.ru/
10 Kypnan Becthuk MI'TY http://vestnik.magtu.ru/

11. TOPHOE [EJIO WH(popMaLMOHHO-aHa/JIMTUUeCKUiI TopTaa /s TOPHSIKOB
https://www.mwork.su/gornie-zhurnali

12. N3patenbckuri aoMm «Pyna u Metannbel» ExxeHezle/bHOe HOBOCTHOE 3/IEKTPOHHOE
u3nanue «Ore&Metals Weekly» http://rudmet.ru/

L OoONUT AW

9. MaTepuanbHO-TeEXHUUECKOe ofecrieueHHe JUCIUIUITNHBI (MOAYJIs)

JleKLIMOHHbIE ~ 3aHSATHUS  TPOBOZAATCA  C  HWCIO/Ab30BaHHMEM  TPe3eHTallMOHHOro
obopysoBaHusi (TIpoeKTOp, 9KpaH, HOYTOyK). B KauecTBe Har/sijHbIX MaTepuaioB
ucnonb3yroTes pororpaduu, BUeodUIbMbI C TOPHBIX MpeANpUSTHI.

[l71s1 BBITIOIHEHWSI CaMOCTOSITeNIbHBIX 33/laHUi CTy/leHTaM HeoOXOJUM IepCOHa/IbHbIN
KOMIIBIOTEp CO CTaHJapTHEIM NakeToM Microsoft Office (Word, Excel, Power Point), moctymn
K JIOKa/IbHBIM U UHTEPHET pecypcaMm.

MaTepI/IaJII)HO-TEXHI/I‘-IECKOG obecreueHue JUCHUIT/IMHBI BK/IFOUAeT:

Tun v Ha3BaHUe ay/IUTOPUU OcHaleHue ayJJuTOpUu
CrneryasibHble TIOMeIlleHUs [Jis MynbTUMeUiiHbIe CPeICTBA XPaHeHus, TiepeJjaud 1
TPOBe/IeHUsT 3aHATUN Tipe/iCTaBIeHUst UH(OPMaLUn

JIEKLJMOHHOT O TUIIA
JlexunoHHas ayaurtopus 104

[MomerteHus asst [TepconanbHble KoMbiOTepkI ¢ maketoM MS Office,
CaMOCTOSTe/TbHOM paboThI BBbIX0/IOM B IHTEepHeT U C ZIOCTYIIOM B 3/IeKTPOHHYIO

nH(pOpMaLOHHO-00pa30BaTeBHYI0 Cpefy
KomrbroTepHbIH K/acc yYHUBepCUTeTa

[TepconanbHble KoMMbIOTepHI ¢ TakeToM MS Office,
BBIXOZIOM B IHTEPHET U C IOCTYTIOM B 3/IEKTPOHHYIO
YurasbHbIe 3a71bl OUOIHOTEKH WH(POPMaIIMOHHO-00pa30BaTeIbHYI0 Cpefly
YHUBEpPCHUTETA

[lomelieHre [yisi  XpaHeHUs] U Hikadpl a1 XpaHeHWs  yueOHO-METONUUECKOMN
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https://magtu.informsystema.ru/Marc.html?locale=ru
http://old.magtu.ru:8081/marcweb2/Defaul.asp
http://www.studentlibrary.ru/
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http://www.znanium.com/
http://www.ibooks.ru/
http://www.e.lanbook.com/

Tun v Ha3BaHUWe ay/IUTOPUU

OcHallleHre ayauTOpUA

MpoUIaKTHUUECKOT O
00C/Ty)KMBaHUS yuebHOTO
obopymoBaHus

komH.030, 9,

07A

JIOKYMeHTal[iH, yueOHOoro o0opy[oBaHHS W yueOHO-

HarJ/IsiTHBIX TTOCOOMH.
CrecapHoe 000py/j0BaHHe

Jlabopatopusi oboraiieHust
0JIe3HBIX uckornaeMeIx 013

doTaloHHbBIe 1ab0PaTOPHBIE MAIITUHbI
KoH11ieHTpal[MOHHBIN CTON

MarHuTHBIN cernapaTop

YcTaHoBKa becrieHHOM (hioTaliuu
BunTOBOM cenapaTtop

Becs1

. pH-metp

. BuHOKy/sipHBIE /1yTb

CNDURWNR

Jlabopatopusi 9

Amnanmzarop n3obpakenusi Munepan C-7
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