MUHUCTEPCTBO OBPA3OBAHMS U HAYKW POCCUNCKON OEJIEPATIAN
DeiepalibHOE FOCYIAPCTBEHHOE OIO/UKETHOE 00Pa30BaATEIILHOE YUPEKIEHHUE
BBICIIICTO OOpazoBanus
«Marnuroropekuii rocyiapersetinbii rexnudeckuit ynusepeurer um. .M. Hocosa»

PABOYAS IIPOIPAMMA JIUCIATIJINHBI

VICCJIEJIOBAHUE PYJI HA OBOUATUMOCTD

CrenualibHOCTb
21.05.04. 'ophoc Jicito

I IilllpﬂBJICI{HOC'I'h (CIICI[M'(I,‘]I1'321I[I/IS[) HporpamMmmbl

Oboratnenue 1MoJe3HbIX UCKONACMbBIX

Ypoacnh BbLICHICTO (WGPLI'{()BLU[H}I - CITEIHAJINTET

dopwma 00yueHus

Ounas
Unerutyt ['opngro jiena u rpatcnopra
Kadepa I"cosorum, MapKichjicpekoro Jjiciia u 000raicHus HoJAC3HbIX HCKOMACMbIX
Kype \Y
Cemectp A

Marnuroropcek
2017 &




PaGouas nporpamma cocrasneHa Ha ocHose ®I'OC BO no cneunanerocti 21.05.04 Top-
HOe Ieno, yTeepaaeHHoro npuxazom MOuH PO ot 17.10.2016 r. Ne 1298.
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Pafouas nporpaMmMa paccMOTpeHa H 0Q00peHa Ha 3acefaHUH KadeIphl reoJIOTHH, Mapk-
welaepckoro Jeda MW o0orallleHHMA NONe3HBIX HcKomaeMblx «20» suBaps 2017 r,
npotokon Ne 7.
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Jluer pernerpauiy H3MeHCHHH H 10110 IHCHUIH

& A, [Toxmuce
Ne Paszaen Kparkoe conepxanue No nnporokona Son
n/m | mporpaMmul M3MEHCHNS/ I0MOTHEH S 3acelaHus .
kade1poii
Kaeapbt
1 Ne 8 AKTyanu3aims yyedHo-mMeToanueckoro u | No 2 7
HHPOPMALHOHHOTO obecneyenns | ot 10.10.2017 %
JICTTHILITBL
2 Ne 8 ArTvanusaies yaeGno-Meroauyeckoro u | Ne 2 g
HH(GOPMALHOIHOTO obecrnrevenus | or 04.10.2018 =
JIRCHHTUIRHD] =
3 Ne 8 AKTyanusanmns y4eOHo-MeTo Heckoro 1 | Ne 2
HH(OPMALHOLHOTO obecnevenus | ot 24.09.2019 %
JIMCHMTITHHbL =




1 Lenu ocBOeHUs AUCLUATIIMHBI (MOZYJIs)

LlensiMu ocBOeHUsT JUCHUIUTMHBI «VcciefjoBaHue Py Ha 000raTUMOCTb» SIBJISTFOTCS:
dbopmMHupoBaHrMe U 3akKpervieHWe 3HaHWK 00 3JTamax [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 CTaAusiX WCCAelOBaHUS TI0JIe3HBIX HCKOTAeMbIX Ha
000raTUMOCTb.

3adauu ducyunauHbl «VcciieoBaHye py Ha 060raTUMOCTb»

- 3HaTh TIPUHILUIIBI TIOCTPOEHUSI CXeM O0OTaIlleHHsI ¥ TIO/ITOTOBKU TEXHOJIOTHUeCKUX
npo® I8 pa3MUHBIX HCMBITAHWM: 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
3HAHWSX, KOTOpble  CTYJeHTbl  TOJyYalOT TIpU  M3y4eHUHd  OOIeTeXHUUECKUX,
00ITIeMHKEeHEPHBIX, TOPHBIX u reo0ruyecKux JTUACLIATIIMH u JUCLIATIINH
eCTeCTBeHHOHAay4YHOI0 LjMK/a, TakuxX Kak «Marematvka», «®Pusuka», «OpraHuueckas
xumus», «®Pusnueckasi xumusi», «MaTepuanoBejieHHe», « XHUMUS (IOTOpeareHTOB,
«OboraitrieHre MoIe3HbIX UCKOTIAeMbIX», «/IpobsieHre, 3Me/TbueHHe U TPOXOUeHUe» U JIp.

[nst u3yueHusi OUCIUIUIMHBI CTYAEHTy HEO0OXOJUMO: YMeTh BBLITIOJHATEL TPOCTeMIire
pacyeTbl TEXHOJOTMUECKUX CX€M, 3HaTh OCHOBHYIO TEPMHHOJIOTHIO OOOTAIlleHHs MOJIe3HBIX
HWCKOTaeMbIX, UMeTb OCHOBHbIE TIpe[CTaB/eHUs1 0 XUMHUUYeCKHX BellleCTBaX, MUHepanax u Ux
TIPOMCXOXKIeHUH.

OOyueHre [JaHHOMY TIpeAMETY CTPOUTCS HAa MEXAMCLMTIMHAPDHOM WHTerpaTHBHOM
OCHOBe. V3yueHHWe M ycrielllHas aTTeCTalys MO JaHHOW JUCLUIUIMHE SIBJISIOTCS, HapsiAy C
JPYTUMH [TUCLIUTUIMHAMH [@HHOTO y4eOHOro IMK/Ia, HeobXoAuMbIMHU /51 3G GhEeKTHBHOTO
OCBOEHWUSI TIOC/IeIYIOLIUX MTPO(deCCUOHATBHBIX AUCLIATIIUH.

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 pe3ynbTare ocCBoeHMS AMCLMITIMHBI «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
paLMOHA/ILHOMY U KOMIUJIEKCHOMY OCBOEHUIO Ie0peCypCHOIO I0TeHLjuana Hefip

3HaTh ... OCHOBHble onpeode/neHuUsl U NOHSIMUS1 eCmeCmeeHHbIX HAYK
. OCHO8bI MeXHO/102UYeCKOU MUHepaao2uu
YmeTb ...pacno3Hasams U u3y4ams mexHo/a02U4eCcKue 0COOeHHOCMU MUHepaa08 u
pyo
Bnaznetsb ...UHppopmayuell o cgolicmeax U Xapakmepucmukax MUHepanabHO20 CbIpbs

u emewjarowjux nopoo
. HaBbIKaMU OYEeHKU CMpOeHUsl, XUMUYeCK020 U MUHEepaabHO20 COCMasos
Mmopdponoauueckux ocobeHHoCmu u 2eHemuueckKue munog pyo u MuHepanos

[TK-11crocobHOCThIO pa3pabaThiBaTh U AOBOAUTH /10 UCTIOJIHUTE/IEN HApSAAbI U 3aflaHusT Ha
BBITTOJITHEHWE TOPHBIX, TOPHO-CTPOUTENBbHBIX W OYPOB3PBIBHBIX pabOT, OCYIIeCTBISTH
KOHTPO/Ib ~KauecTBa paboT U obecreuuBaTh  TPAaBUBHOCTb — BBITIOJHEHUS — MX
WCTIOTHUTE/ISIMU, COCTaB/IATh Tpapuku paboT W MepCrieKTUBHBbIE TIaHbl, WHCTPYKIIWY,
CMeThbl, 3asiBKM Ha MaTepuaibl U 000py/OBaHWe, 3aro/HATH HEOOXOJUMbIEe OTUETHBIE
JOKYMEHTbI B COOTBETCTBHH C YCTaHOBJIEHHbIMU (hopMaMu

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

YmeTb ... cocmaensimp 2paguxku pabom u nepcneKmueHble NAAdHbl, UHCMPYKYUU,
3a518KU HA Mmamepuanbl U 000pydoeaHue, 3ano/HsAMmMb HeobX0OuMble
omuemHble OOKYMeHMbl 8 COOMBEemMcmauu ¢ yCmaHos/neHHbIMU hopmamu

BJ'Ia,Z[(ETb ...HaeblKamu 8e0eHusl JHCYpHA/Ia pa6om u cocmaeneHus omuyemos 00
uCc1e008aHul Ha 0602amMua0Ch.

[T1K-12 roTOBHOCTBIO ONIEPaTUBHO YCTPAHATh HAPYLLEeHUs IPOM3BOCTBEHHBIX IIPOLIeCCOB,
BeCTU MePBUYHBIN yUeT BbINOJIHSIEMbIX Pab0T, aHaIM3UPOBATh OTepaTHBHBIE U TEKYILHe
TI0Ka3aTesi ITPOU3BOACTBA, 000CHOBBIBATH IPE/JIOXKEHHS 10 COBEPILLIEHCTBOBAHUIO
OpraHu3aLy POM3BO/CTBA

3HaTb ...8UObI U NOPSIOOK UCCAe008aHUs;
..MemooObl U MemoOUKU UCCAe008aHUlL;
..Kpumepuu Mo0e/nupog8aHusi, Memodbl 0bpabomku uHpopmayuu.

YmeTb ...nocmasumb 3KCnepuMeHmasabHyto cepuio N0 NpedoCmMasneHHOMY NAaHy;
..CNIaHUpO8AMb U NOCMAsuMb 3KCnepumeHm
...0YeHusamp 0OCMAMOUYHOCMb U OOCMOBEPHOCMb SKCNEePUMEHMANbHbIX
OQHHbIX, KOPPEKMHO 8blpaxcamb U ap2yMeHmMupo8aHHO 06O0CHOBbIBAMb
nosoiceHusi npedmemHot obaacmu 3HAHUs

Brazetnb ... HayuHoli mepmuHoozueli 8 obaacmu oboeawjeHus n.u.;
memooamu pabombl € NPUKAAOHBbIMU  CReYyuanu3upO8aHHbIMU
npoepammamu u 6asamu OaHHbIX;
OCHOBHbIMU Memooamu U npubopamu HAYYHbIX UCCAe008aHUll 8
obsacmu obozaujeHus n.u.

[TK-16 TOTOBHOCTBIO BBITIOHATH SKCTIePUMEeHTaIbHbIe W Ta00paTOpPHbIe UCCIe0BaHM,
VIHTepIIpeTUPOBATh [10/TyYeHHbIe pe3y/bTaTbl, COCTABJISATh U 3alUILaTh OTYEThbl

3HaThb ... OCHOBHble MemoObl UCCAe008aHULL, UCNO/b3yeMblX 8 0b602aujeHuu
No/ie3HbIX UCKONAeMblX. . .;
. UCMOYHUKU Hay4Hotl UHgopmayuu u 061acmb NOUCKd.

YMeThb ...0amb onpedesneHusi U 00BCHUMb CYUHOCMb s168/1eHUll;




CTpyKTypHBI
1 571eMeHT
KOMITeTEeHIH
U

[TnaHupyemble pe3yibTaThl 00yUYeHuUs

..cobupamb U cucmemMamu3upoeams pasHOOOPA3HYIO UHGOPpMAYUIO U3
MHO20UUCAeHHbIX UCMOUYHUKO8, 06Cy#c0amb cnocobbl 3¢hhekmueHo20
pewieHusl Hay4yHoli npobaembl. . .;

. Ha ocHoge cobpaHHOll uHGopMayuu ebis8AIMb MeHOeHYuU,
8CKpbl8amMb NPUUUHHO-C1eOCMBEHHble C8s13U, onpedesimb yeu,
8blbUpamb cpedcmeaa, 8bl0gu2amb 2unome3sbl U udeu.

Bnagets ... Memooamu noucka uHgopmayuu e bubauomeke u cemu uHmepHem;
..Ha8blKaMu u Memooukamu o606weHust pe3y/bmamos peleHus.,
IKCnepuMeHmaabHoll desimenbHOCMU;
. OCHOBHbIMU Memooamu ucc1edo8aHust 8 0baacmu ..., NpaKmMu4ecKumu
YMEHUSIMU U HaBbIKAMU UX UCNO/Ab308AHUS;

ITK-18 BnaieHreM HaBbIKAMM OpraHW3alliy HayYHO-HUCC/IeJOBaTeTbCKUX paboT

3HaTb ...npasusna opeavusayuu pabouezo mecma,
..NOPsI00K N0O20MOBKU 3KChepuMeHma;
..NOPSI00K 8bINO/MHEHUs1 UCC1e008aHUL.

Ymetb ...npogecmu onblm, 3KCnepumeHm;
..paspabomamsb naaH npogeodeHusl Uccae008aHull;
..npogecmu onpobosaHue.

Bnazmets ...HABbIKAMU NOCMAHOBKU ONbIMa;
. .MemoouKoll NOCMAaHOBKU oNnbimd;
...Memoadoso2uell nposedeHUs1 UCCAe008aHUL.

[TK-20 ymeHueM pa3pabaTbiBaTh HEOOXOAUMYIO TEXHUUECKYI0 U HOPMATHBHYHO
JOKYMEHTAI[1I0 B COCTaBe TBOPUECKHX KOJIJIEKTUBOB U CaMOCTOSITe/IbHO, KOHTPOJIMPOBaTh
COOTBETCTBHE IPOEKTOB TPeOOBAHHUSM CTaHAAPTOB, TEXHUUYECKUM yCJIOBUSM U
JOKyMeHTaM TIPOMBIIIIJIEHHOM Oe301acHOCTH, pa3pabaThiBaTh, COT/IACOBBIBATH U
YTBEP)KJATh B YCTAHOBJIEHHOM TOPsIJKe TeEXHUYEeCKHe, MeTOAUUeCKre Y UHbIe TOKYMEHTHI,
perjaMeHTUPYIOLIHe TOPSZIOK, KaueCTBO U 6€30MacCHOCTD BBIMTOIHEHHS TOPHBIX, TOPHO-
CTPOUTEJIbHBIX W B3PBIBHBIX PaboT

3HaTh ...CMPYKMypy mexXHo/02U4eCcKo20 pe2idmeHma

YMeTb ...cocmasumb pasoe/s MexXHO/N02UUeCK020 pe2iameHma
Brnagetsb ...Ha8bIKAMU COCMas/eHue mexHo02U4eCKo20 pe2idmeHmd.
ITK-22

I'OTOBHOCTBIO paGOTaTb C TMporpaMMHBIMHK TIpPOAYKTaMH O6H.[€1"O n Crienua/ibHOIro
Hd3HAYe€HWA i1 MO/Je/TMPOBAHUA M@CTOPO)K,E[EHI/Iﬁ TBEPAbIX TII0J/I€3HBIX HCKOIIae€MBbIX,
TeXHOJIOTUM 3KCHJ'IyaTaI_[I/IOHHOﬁ pa3BelKu, ,I:[O6BI‘-II/I nu nepepa60TKH TBEPAbIX I10JI€3HBIX
HCKOIIdeMbIX, TIIpU CTPOUTEJIBCTBE MW 3SKCIUTyaTdllUX I1043€MHBIX O6’B€KTOB, OLIeHKe
9KOHOMMYECKOU BCDQ)EKTI/IBHOCTI/I TFOPHBIX n TOPpHO-CTPOUTE/IBHBIX pa60T,
MpOM3BOACTBEHHBIX, TEXHOJIOTUYECKUX, OPrdHHU3allMOHHBIX U Cl)I/IHaHCOBbIX PHUCKOB B
PBIHOYHBIX YC/I0BUAX

3HaThb ... OCHOBHble MemoObl UCCAe008aHULL, NPO2PAMMbI MOOeAUPOBAHUS,
ucno/b3yemblix 8 0602aujeHuU Noe3HbIX UCKONAeMbiX. . .;
. UCMOYHUKU Hay4HOoU UHgopmayuu u 061acmb noucka.

YmeThb ...0amb onpeode/ieHus1 U 00BACHUMb CyWHOCMb A8/1eHUll;

..cobupamb u cucmemamu3upo8amb pasHOOOPAsHyro uHGopmayuro uz
MHO20UUC/IeHHbIX UCMOYHUKO8, 006CYH#c0amb cnocobbl 3¢hpeKmugHo20
petueHusi HayuHoll npobaembl. . .;




CTpyKTypHBI
1 571eMeHT
KOMITeTEeHIH
U

[TnaHupyemble pe3yibTaThl 00yUYeHuUs

... Ha OCHoBe cobpaHHoll uH(hopmayuu ebis8AMb MeHOeHYUU, 8CKPbIBAMb
NpPUUYUHHO-C/Ie0CMBeHHble C853U, onpedeasmb yeau, 8blbupamb cpedcmed,
8bl0gU2amb 2unomesbl U udeu.

Brnazets ... Memodamu noucka uHgopmayuu 8 bubauomeke u cemu uHmepHem;
...HasbIKamu u Memooukamu o600wjeHus pe3y/bmamos peuieHusl,
3KCnepuMeHmMaabHoU desimeabHOCMU;

... OCHOBHBIMU Memodamu uccae008aHusi 8 obaacmu ..., NpaKMu4ecKumu
YMEHUSIMU U Ha8bIKAMU UX UCNOAb308AHUS;

[ICK-6-1 crmocobGHOCThIO aHA/MM3UPOBaTh TOPHO-TEOJIOTHYECKYH0 HHGOpPMAIUi0 0
CBOMCTBAax M XapaKTepHUCTUKaX MUHEPaTbHOTO ChIPbsi U BMEILAIOIINX TTOPO/,

3HaTb ...OCHO8Hble npoyeccol O6OZCILL!€HUFI Nno/eé3HblX ucKkonaemnblx,
O6€CH€HU6(JIOLL!UX MAKCUMdA/IbHOE U36/1eUeHue 8cex UeHHbIX KOMNOHEHMOB,
...mexHo/102u4eckKkue CXeMbl u pejxcumsbl O6OZGLL!€HUH Nno/ieé3HblX
uckonaemnbilx.

... NpU3HAKU ONMUMA/AbHOU MexHO/102U4eCKOll CXeMbl

YmeTb ...8blSB/1AMb 00BeKMbl 01 yAyuWweHUs MexHUKU U mexHoA02UU;
...npednaeamb, 3HAss cocmag pyobl, ONMUMA/AbHYIO  MEXHO/N02UI
nepepabomku;

...npedckazamb onmumdaabHble nokazamenu pabombl o0b6o2amumenbHOU
c¢dabpuxku.

Bnazgetsb ...UHpopmayuell o cgolicmeax U XapaKkmepucmukax MUHepanabHO20 CbIpbs
u emewjarouwjux nopoo;

...HaebIKamu 000CHOBAHUS yesnecoobpasHocmu UCnoAb306aHUs

onpedesieHHbIX Memooo8 0bo2aujeHusl;
...HasblKamu pazpabomku u peanuzayuu nNpPoeKmog8 npouzeoocmea npu
nepepabomke MuHepajabHO20 U MEeXHO2EHHO20 ChIPbl.




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

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;

Busl yuebHOM v Bup camocTosiTe/ibHOM
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Tema 1. Beegenue. OTankl 1 6 ITpoBepKa KOHCITEKTOB. (rjlll;lKl_;; H&;(l)
IIPOMBIIIJIEHHOT'O OCBOEHMS| YcTHBIA OmpoC. nKk-22.
MeCTOPOXKAEHUI. Craguu
WCC/IeJOBaHMsI Py Ha 000raTUMOCTh
Tema 2.  ®usuko-mexaHuueckue| A | 2 8 16  |TIoArOTOBKA K JIEKLUM T[TpoBepKa KOHCITEKTOB, ([?IEKIQ‘ Hﬁ%(l)
CBOMCTBA PYA u IIPOJYKTOB Ho,qFOTOBKaIi pacueToB U I‘IK-22; nCK-
o6oratieHus . OT6op Mpob, MoAroToBKa nabopaTopHoii pabote 1 |pe3y/nbTaToB 6.1
P00 K MCC/IeI0BAHUSIM IToAroTOBKA K Cjaue 71ab0paTOPHON M

! Ykasbigaromest 6 coomgemcmeuu ¢ yuebHbiM naaHom. Ecau gud pabombl, yKa3aHHbili 8 mabauye He npedyCMOmpeH yueOHbIM NAaHoM, mo u3 mabauybl OH
yoaasiemcsi.
2 Yackl, omeedeHHble HA NpaKmMuyecKue 3aHAMuUs 8 UHMepakmueHoll (popme ykasblearomcs uepes Opoob.
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Bup camocTrositenbHOM
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nabopaTopHoi paboTbl 1 |TpakTHUeCKOU paboT
Peitienuie 3azau.
Tema 3. Metoapl  U3yueHUs 2 8 16  |IloAroToBKa K JIeKLUK TIpoBepKa KOHCIIEKTOB, SEKl; Hﬁ%é
3/IEeMEHTHOTO, MHWHEPAJIbHOTO COCTaBa [MoaroroBka K caue pacyeToB U NK-18- MK-20.
pyA u A nabopaTopHOU paboThl 2 |pe3y/bTaToB NK-22;  MCK-
TeXHOJIOTUYECKHe UCC/IeJOBaHUs IMToaroroBka K nabopaTopHOU 1 6.1
000raTUMOCTH T10J1€3HBIX HUCKOIAeMbIX nabopaTopHoO# paboTe 2 |paKTHYeCKOM paboT.
Tema 4. CernaparjioOHHbLIe 2 8 16  |IloAroToBKa K JIEKLUK TTpoBepKa KOHCIIEKTOB, ﬁEKl_;; Hﬁié
XapaKTepPUCTUKU (KpHBbIe pa3/esieHust) ITogroroBka K czjaue pacueToB U I‘IK:18: rlezof
A nabopaTopHO paboThl 3 (pe3ybTaToB NK-22;  MCK-
IMoaroToBKa K nabopatopHoii paboTsl. |6-1
naboparopHoit pabore 3
Tema 5. VccnenoBaHus Ha 2 12 26  |IToaroroBKa K JIeKL[UU ITposepka IC‘I)EKlg Hﬁié
0060raTuMOCTh MarHUTHBIMH u IMToaroroBKa K KOHCIEKTOB, PACYETOB |u 15" MK-20.
I'DaBUTALIOHHBIMU METO/IaMH. A nabopaTopHbIM paboTaM (M pe3yJ/ibTaToB MK-22;  MCK-
4,5 nabopatopHoii paboTsl. |6-1
ITogroroBKa K crjaue
nabopaTopHbIX paboT 4,5
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Tema 6. BbIOOp TEXHOIOTHUECKOM 2 4 16  |IloaroroBka K jaekiud  |IIpoBepKa KOHCIIEKTOB, HE%% nr}I(Kélzz;
cxeMbl  pasfeneHus.  IIpoBefeHue IMoaroroBka K pacyeToB U R e
TIOJTYTIPOMBIIIIEHHBIX ul A nabopaTopHo# pabote 6  |pe3y/nbTaTOB
TIPOMBIIIUIEHHBIX UCTIBITAHUM [MToaroroBka K caue nabopaTopHOi
nabopaTopHoU paboTbl 6 |paboThI .
Tema 7. WccnepoBanust Ha 2 16 2,2 |IlogrotoBka K ekuuu  |IIpoBepKa KOHCIIEKTOB, (l')l:;lKlg Hﬁ%(l)
000raTUMOCTh dnotarueii. IMoaroroBka K|pacueToB MnKk22.  NCK.
M3MeHUMBOCTh  XapakKTEPUCTHUK DY/, A nabopaTtopHbIM  paboTaM |pe3ybTaToB 6.1
YcpenHenwe pyg W yIpaB/ieHHe 7,8 nabopaTopHeIX pabor.
KaueCcTBOM TMPOAYKLIUU [MoaroroBka K caue
nabopaTopHeIX paboT 7,8
Tema 8. OLjeHKa pe3y/ILTaToB 1 9 IToAroTOBKA K JIEKLUH IIpoBepKa KOHCIIEKTOB, |[1K-16; NMK-18;
uccnenoBanuii. OdopmsieHre OTUeTOB. [ToaroroBka K 3aueTy. pacyeToB U
A pe3yJ/ibTaToB
nabopaTopHO paboTHI.
TT1CEMeHHBIN OTIPOC.
HToro mo aucuuninHe A 14 56 109,2 3auer
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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.

Tema 2. ®Pu3MKO-MexaHHUECKHe CBOWCTBA PYA U MPOAYKTOB oboraimieHus . OT6op mpob,
TIOATOTOBKA TPO0 K UCC/IeI0BAHUSIM

Temamuxka na6opamopHbix pabom

1. CocTap/ieHre TIPUHLMITHAIBHBIX CXeM COKpAIeHUsl MpoObI py/bl A0 Tpedyemoit
MacChl.

Tema 3. MeTojp! U3yueHus: 3/1eMeHTHOI'0, MUHEePa/JIbHOIO COCTaBa py/ U
TEXHOJIOTUUECKHEe UCC/IeJOBaHKsI 000raTUMOCTH TI0JI€3HBIX UCKOTIaeMbIX
Temamuxka na6opamopHbix pabom

2. O6paboTka n300pakeHHs- MUKPOCKOTIMYeKOT0 CHUMKaA IIThda.

Tema 4. CenapalLliOHHbIe XapaKTePUCTHUKU (KPUBBIE pa3ziesieHus)

Temamuxka na6opamopHbix pabom

Omnpenenenve usMenbuaeMocTd pyabl. [locTpoeHne rpadyKoOB KUHETHKU WU3Me/IbUeHUs
OnpesieneHrde pacKpblBaeMOCTH MuHepasoB. [locTpoeHMe 3aBUCMMOCTeH PpacKpbITHs
MHHEPAJIOB OT NPO/IO/KUTENIbHOCTU U3ME/IbUEHUS PY/IbI.

3adauu 0151 npomMencymouHo20 KOHMpos

[Tpumep. Hike ripuBefieH paKL[MOHHBIA COCTaB KaCCUTEPUTOBOW py[ibl, M3MeJIbUeHHOU B
TeueHue 40 MUH:

Opakums HepypaHas CpocTtku PypHas



Y, % 50,4 44,3 53

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

Onpesfenure  KO3(@ULIMEHT  pacKpblBaeMOCTH  KAacCUTepUTa U KaTeropuro  II0
PacKpbIBaeMOCTH PYJpbl.

Tema 5. WccnenoBanusi Ha 000raTUMOCTb MarHWTHBIMH M T'DaBUTALMOHHBIMU METOJIaMH.
OO0r1ast cTpyKTypa cxeM oboraiijeHusi. 3aMKHYThIe OTIbITHI.

Temamuka nabopamopHbix pabom

1. VicribITaHye T10/1€3HBIX UCKOTIaeMbIX Ha 000raTMMOCTb TPABUTAIJMOHHBIMU METOZAMU
oborarenust. TTocTpoeHre W aHaM3 KPUBBIX oOoratMMocTH. OmpesienieHre TeOpeTUyeCKH
BO3MOYKHBIX Pe3y/IbTaTOB IPaBUTAIMOHHOTO 00O0TallleHUsT PYAbI.

2. VcnpiTanyst 060raTUMOCTH TI0/Ie3HBIX MCKOMAaeMbIX MAarHUTHBIMU METO/IaMHU.

Tema 6. BeiOOp TeXHOMOTMUECKOM CxeMbl pa3ziesieHusi. [IpoBeieHe TI0/TyTIPOMBIIIIEHHBIX U
TIPOMBILILJIEHHBIX UCTIBITAHUM.
3agaum /1A NPOMEXYTOUHOr0 KOHTPOJISI

3azauu Ji71s IPOMEXKYTOYHOTO KOHTPOJISI

2. PaccuuTaiite 3¢ (heKTUBHOCTL TpU3HAKa pasfiefieHuss O, M Tl0Kasaresb T[pU3HaKa
pasziesieHusi TI0 KPUBBIM 000TaTUMOCTH, UCTIONb3Ysl C/IeAYIOIIe pe3y/bTaThl.

2.1. [ns pynpl, ToKa3aTe/lb KOHTPACTHOCTU KOTOPOM paBeH 1,12, ompenesneH CieAyrOLIUi
(bpaKLMOHHBIN COCTaB M0 pa3/ie/IuTe/IbHOMY MPU3HAKY

Howmep I'panuija ¢pakuuii no Benuunse | Ci, % Yo, %
(bpakuM | pa3fenuTenbHOrO pU3HaKa
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. IIpousBoautensHOCTh (abpuku — 10000T/cyT. Ha dabpuke mosyuaroT 2 KOHIIEHTpaTa.
CBUHIIOBBIM C cofiep)KaHHeM B HEM CBUHIIA — 55%, [IMHKA — 5%; TIpU W3BJeUeHUU B HEro
cBuHLIA — 85%; LlMHKOBBIM C cofepkaHueM B HEM 1MHKa — 50%, cBuHLla — 1%; mipu
v3B/euyeHnU B Hero 1MHKa — 80%. Pyza nmeer cogepskanue: cBuHLa — 1%, upHKa — 1,5%.
Ornipefie/iUTh MOTEPU CBUHI]A C XBOCTAMU.

4. Macca mipo6sl pyzabl 1000 kr, pa3mep MakcuManabHOTO Kycka 50 mM, a =2, K =0,1.
COCTaBbTE CXEeMY pa3/ie/IK MPOoObI.

5. Pacxop cobupartens mo TexHonoruueckou cxeme — 100 r/T. HaBecka pyzaer — 100 rp.
Kakoe ko/iMuecTBO peareHTa (M/1) Hy>KHO 03UpOBaTh B MpoLiecC, ecyid KoHueHTpaus — 0,1
% ?
6. BeimosiHeH cutoBol aHanu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [TonyuyeHsl BbIXOAQ, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoliTe XapaKTePUCTUKU KPYITHOCTH.

Temamuka n1a6opamopHbix pabom

3. BrinonHeHue (HI0TallMOHHBIX OIBITOB 10 TIPUHIIUITY HETIPePLIBHOTO TIpoIiecca.
4. VcnbiTanyst 060raTUMOCTH TIOJIE3HBIX UCKOTIAeMbIX (D/I0TAI[MOHHBIMH METO/[aMH
Tema 8. OuieHka pe3ynbTaToB ucciefoBaHui. OdopMieHre OTUETOB.

[TrcbMeHHBIN OMpOC

1.I1paBusna oopmieHus: pUCyHKOB.
2.ITpaBuna odpopmsieHHs CChIJIOK.
3.I1paBuna obopmieHye TabJIHI].
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4.CtpykTtypa otueta o 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 5/1IeMeHT
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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CTpYKTYpHBI OueHouHbIe CpejCTBa

1 3/1IeMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMIeTeHLUU

[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

TexHoNMOrnuecKry perjaaMeHr.

[TacriopT mpo6kI

JKypHasn 1abopaTopHBIiA.

O061BeM U cofiep>KaHue peryiaMeHTOB.

[TprMep TeXHOIOTUUeCKOTo persiaMeHTa repepaboTKu
reMaTUTO-MarHeTUTOBBIX PY,.

AR

Ymets ... COCTaB/ATH Tpaduku pabOT W TepCreKTUBHbIE TUIaHbl, | 3afaHue
WHCTPYKIUY, 3asiBKM Ha Marepuasisl U obopyzoBaHue, | CocTaBUTH )parMeHT TEXHOJOTMYECKOTO periaMeHTa
3aMoO/HATh ~ HeoOXOAuWMBble  OTYeTHble  JIOKYMeHTbl B | TiepepabOTKH MeJHO-LIMHKOBOU py/ibI (TI0 3aJaHHI0

COOTBETCTBHHU C YCTaHOBIEHHBIMU (hOpMaMu TIperiofiaBaTerisi).
Bnagets ...Hasblkamu eedeHusi JcypHaaa pabom u cocmaeneHus | IIpoBepka oTdera J1a00paTOpHON PadOTHI
omuemos 06 uccaedogaHuu Ha 0602amuaoCh. * OrmpegeneHre u3MenbuaeMocTH pyAbl. ITocTpoeHue

rpa)MKOB KMHETUKH U3MeJIbUeHUsT
» VcnbiTaHKe TI0/Ie3HBIX MCKOTaeMbIX Ha 000raTUMOCTb
I'PaBUTALIMOHHBIMHU MeToZaMu oboraijenus. [loctpoeHue u
aHa/M3 KpUBbIX o0oratumocTtu. Oripe/iesieHle TeopeThyecku
BO3MOJKHBIX Pe3yJ/IbTaTOB IPAaBUTALJMIOHHOTO 00OTaIlieH s py/bl.
¢ VcnbiTaHus 000raTUMOCTH TI0JIE3HBIX HCKOTIaeMbIX
MarHUTHBIMU MeTO/IAMHU.

[TK-12 roTOBHOCTBIO OTepaTHBHO YCTPaHATh HapyILeH!sl TIPOXU3BO/ICTBEHHBIX MTPOLIECCOB, BECTH MIEPBUUHBIN yUeT BBIMOTHsIEMBIX pabor,
aHa/IM3MPOBaTh OMepaTHBHbIE U TeKYIlMe TIoKa3aTe y MPOM3BO/CTBa, 000CHOBBIBATH Mpe/II0XKeHHsI TI0 COBEPILIeHCTBOBAHUIO OpraHU3aLin




OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
1l a71eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust

KOMIeTeHLUU

TIPOM3BO/ICTBA

3Hatb ...8UObl U NOPSIOOK UCCNAeO08AHUS; Bonpockl 3ayera
...MemoObl U MemoOUKU UCCAe008aHUll; 1. ITpunnyn Yeyorra?

...Kpumepuu MOoOenuposaHus, MemoObl obpabomku | 2. Pasmep ¢pakiyy MUHepaibHbIX YaCTHUL]?

UHpopmayuu. 3. Kak  u3MeHsieTcs ~ HeMjeasbHas  celapaljOHHas
XapaKTepuCTUKa?
4. Kak ¢ yBeimueHuMeM  KPYTH3HBI  CelapaliOHHOMN
XapaKTepUCTUKU CXeMbl MeHsIeTCsl CojiepkKaHue TI0/1e3HOTO
KOMIIOHEeHTa B KOHL|eHTpaTe?
5. [TocTaHOBKAa  3ajjaud  NPOrHO3UPYIOLIEro  pacyera
TeXHOJIOTUUECKUX CXEM.

Ymetb ...nocmasumb 9KCNepuMeHmManbHyro cepuio no | .3afauyu AJIA NPOMEXYTOYHOr0 KOHTPOJIA
npeoocmasneHHOMy NAaHy; Onpezienute, MPUro/iHO JIM ypaBHeHHe ToBapoBa /i1l ONMCaHUS
...CNIGHUpO8AMb U NOCMABUMb 3KCNepuMeHm KMHeTUKW u3MesbueHuss pyzabl | mo kpymHoctu -0,10+0 u -
...OyeHusamnp docmamoyHoCmb u oocmosepHocmb | 0,074+0 MM.
9KCNepuMeHmManbHblX OAHHbIX, KOPPEKMHO eblpaxcamb U
apaymMeHmMupo8aHHO 0OOCHOBbIBAMDb NOAONHCEHUsT NpeOMemHol
obsnacmu 3HaHus

Bnagets ... Hay4yHoll mepmuHoozuell 8 0bnacmu obozawyeHus n.u.; 3amuTa 1abopaTopHOil padoThI

... Memodamu pabombl ¢ NPUKAAOHbIMU CNEYUANU3UPOBAHHBIMU
npoepammamu u 6a3amu OaHHbIX;

... OCHOBHbIMU Memooamu u NpubOpamu HayuHbIX UCCAeO08AHULI
8 obsacmu obozaujeHus n.u.

OnpepeneHve  pacKpblBaeMOCTH MuHHepanoB. IlocTpoeHue
3aBUCUMOCTEM pPaCKPBITHSI MUHEPA/IOB OT TPOJO/DKUATENTEHOCTH
v3MeJibueHusl PY/bl.

[TK-16 roTOBHOCTBIO BBHITIONHATE YKCTIepUMeHTa/IbHbIe U TabopaTopHbIe UCC/IeJOBaHus, UHTEPIIPeTUPOBATh M0/TyueHHbIe pe3y/IbTaThbl, COCTABJISATh
Y 3aLMIIaTh OTYEThI

3HaTh ... OCHOBHble MemoObl UCCAe008aHULL, UCNO/Nb3YeMbIX 8 Bomnpocsi 3auera
0002aujeHuu none3HbIX UCKONaembilX. . .; Metopguka SPI.
... UCMOYHUKU Hay4YHolU uHopmayuu u 061acmp NOUCKa. 1. MeTtovka dhupmbl « Asimuc-Yaamepe».
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [TnaHupyemMble pe3y/IbTaThl 00yUeHUs
KOMITeTeHLIUU
2. Metoavka UHCTUTYTa «MexaHOOp».
3. Kakoe ¢u3nueckoe CBOWCTBO py/Abl OMpejenseTcs
pa3zaB/MBaHUEM KyCKa?
4. YpaBHeHHe KUHeTUKHU (PyioTaljuu.
5. Insi kakoil pyznwl LienecooOpasHa KPYMHOIIOPLMOHHAS
COPTUPOBKA Ha YC/IOBHbIE COPTa, BHYTPUCOPTOBOE yCpeJHEeHNe B
COPTOBOM CKJ/aZle-CMecHuTesie C MOoCIefyolleld IMXTOBKOU WU
pa3ze/LHOM 1epepaboTKOi COPTOB?
6. VHpekc urcTor paboThl boHza.
YmeTb ...0amb onpedeseHusl U 00BsICHUMb CYWHOCMb s168/1eHUll; 3agaum /1A NPOMEXyTOUHOI'0 KOHTPOJISI
...cobupamb u cucmemamu3upogams pazHOOOPA3HYIO 3.5. Hwke mnpuBefieH (GpPaKI[MOHHBIM COCTaB KaCCUTEPUTOBOM
UH(OpMayuro U3 MHO20UUC/AEHHbIX UCMOYHUKO8, 006CYHc0amb PY/bl, U3Me/bueHHOU B TeueHue 40 MUH:
cnocobbl 3¢hghekmuHO20 pelieHusi Hay4YHoU npobaembl. . .; Dpakums HepynHas CpocTku PynHas
... Ha OCHOoBe cobpaHHOll UHpopMayuu 8biAeaMb MeHOeHYuU, Y, % 50,4 44,3 5,3
8CKpPbIBAMb NPUUUHHO-C1E0CMBeHHble C8513U, onpedeasimb yeau, | Psn, % 0,39 0,37 8,30
8blbUpamb cpedcmaa, 8bl0gU2amb 2unome3sbl U udeu. Ornpenienite K03 GdULIMEHT pPacKpPbIBAEMOCTU KaCCUTepUTa |
KaTeropuio Mo paCKpbIBAEMOCTH PY/IbI.
Bnagetsb ... Memodamu noucka uHgopmayuu e bubauomeke u cemu 3awjuma nabopamopHbix pabom

UHmMepHem;
...HaBbIKamu u Memooukamu ob6obujeHus1 pe3y1bmamoe
pelueHusi, 3KchepuMeHmMasnbHol desimebHOCMU;
OCHOBHBbIMU MemooaMu uccnedo8avuss 8 obaacmu
NpakmuyecKuMu yMeHUsIMU U Ha8bIKAMU UX UCNO/Ab308AHUSL;

.oy

1.0mipesienienne u3MesnbyaeMocTy pyZbl. [ToctpoeHue rpadykoB
KWHETUKU  U3MenbueHMss  OrnpefiesieHMe  pacKpblBaeMOCTH
MuHepasoB. IlocTpoeHue 3aBMCMMOCTEN pPacKpbITHS MUHEPalIoB
OT MPO/|0/DKUTEIEHOCTH U3MeJIbYeHUs! Py /Ibl.

2. WcribiTaHWe TIO/Ie3HBIX HCKOTMAeMbIX Ha 000TaTMMOCTh
IPaBUTALIMOHHBIMU MeTozilaMM oboramienus. Iloctpoenue u
aHanu3 KpuBbIX oboratumoctd. OripefiesieHUe TeopeTUYeCKU
BO3MOJKHBIX Pe3yJ/IbTaTOB IPaBUTALJMIOHHOTO 00OTalieHusi py/bl.
3. WcrbiTanuss  000raTUMOCTU  TI0JIE3HBIX  MCKOTIAaeMbIX
MarHUTHbIMU MeTO/IaMHU.
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

VccnemnoBanrie 000raTUMOCTH PY/Jbl B KPYITHOKYCKOBOM BH/IE.
Pacuetr nokasaressi KOHTPaCTHOCTH PYZbI 10 ee (PpPaKLUOHHOMY
COCTaBY U KPUBBIM KOHTPACTHOCTH.

4. BbimosiHeHWe  (IOTalMOHHBIX OMBITOB 0 MPUHLMITY
HemnpepbIBHOIO poLecca.
5. WcnbiTaHusi 060raTUMOCTU  TIOMe3HBIX  MCKOTIaeMbIX

(bI0TalMOHHBIMU METOAAMU

I1K-18 Bnagen

HMeM HdBbIKdMH OpPraHM3dlK HAYYHO-UCC/IeA0BaATe/TbCKHUX pa60T

3HaThb

... OCHOBHble MemoObl UCCAe008AHULL, UCNO/Mb3YeMblX 8
0002aujeHul none3HbIX UCKONaemblX...;
... UCMOYHUKU Hay4yHoll uHopmayuu u 061acmb nouckd.

Bomnpocel 3auera

1. Tlo «xakoii (¢opmyne onpefensercs Ko3hduimeHT
M3Me/IbuaeMOCTU?
2. Tlpy cocTaBieHHMH TEXHOJOTMYECKOW CXeMbl KaKUMU

TIPUHLIUIIAMU CJie[yeT PYKOBOJCTBOBATbCA?

Kax orpefiensitoT coinyyecTs MaTeprasa’?

UeM xapaKTepr3yeTcs CryljaeMOCTb IyJ/IbIIbI?

UTto Takoe cernaparjMoHHasl XapaKTepUCTHKa?

Ha pa3nuuuu B Kakux pasfesisieMbIX CBOMCTBaX OCHOBaH
(boTalMOHHBIN MeTo/, oboralteHus?

7. TexHonoruueckas npooa.

8. T'paHynomeTpuuecKuii COCTaB PyJbl.

9

TekcTypa M CTPYKTypa pyAbl.

oA W

. Pa3genuresnibHble IPU3HAKU YaCTHL.
11. ®pakiMoHHbIe XapaKTepUCTHUKHU.
12. Dranel uccnefoBaHusi GIOTUPYEMOCTH MUHEPAIOB U3 PY/I.
13.llenp ¥ MeTOAMKA BBINOJHEHUS TIOMCKOBBIX OIBITOB
dbnorauu pya.
14. Kakue (akTopbl peryjvpyroT TpU ONpeje/eHnd peKhMa

dboTalM MUHEPaIbHOTO ChIPhsi?
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CIpyKTypHL OrieHouHbIE CpefiCTBa
Y 5/1IeMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMITeTeHLINU
15. Kakue  cxeMbl  TpUMEHSIIOT TpU  (IOTALMOHHOM
oborarieHnu py?
16. dakTophl, OIpefesAOle BbIOOp CXeMbl  (UIOTaI[UM
MUHepasIoB U3 pyA.
17. OcoGeHHOCTH BBITIO/IHEHUSI OTBITOB  (hIOTaLMM  pyZ, B
3aMKHYTOM LIMKJIe.
18. OcHOBHbIe TIPUYMHBI TUIOXOM (IOTUPYEMOCTH KPYITHBIX
4yacTuLl.
19. ®akTopsl, BAUAOLME Ha (GIOTUPYEeMOCTh KPYIHbIX YaCTHLI.
20. ®oTaLMOHHBIe anraparthl, NpUMeHsieMble [ (hoTalyu
KPYTHBIX YaCTHLI.
Ymetb ...0amb onpeodeneHus U 00BACHUMb CYUWHOCMb s181eHUL; 3ajauM /1A NPOMEe)XyTOYHOI0 KOHTPOJISA
...cobupamsb U cucmemamu3upoeams pazHOOOPA3HYIO I[To nonyyeHHBIM rpadUUeCKHUM 3aBUCUMOCTSIM OTIpejierisieM
uHopmayuio u3 MHO20UUCAEHHbIX UCMOYHUKO8, 06CyHcdamb BpeMsi, HeobxouMoe Ayist u3MesibueHus pyzbl B I u 11 cragusix ot
cnocobbl 3hcpekmueHo20 pewieHust HayuHol npobsaembl. . .; KpynHoctu 15 % knacca -0,074+0 mm 1o 50 % u ot 50 g0 90 %
... Ha ocHoge cobpaHHOll UH(popmayuu ebisiensiMb MeHOeHYyuu, | COOTBETCTBEHHO
8CKpbl8aMb NPUUUHHO-C1EOCMBEHHble 853U, onpedensimb yeiu,
8blOUpamb cpedcmad, 8bl0gu2amb 2unome3sbl U udeu.
Bnagets ... Memodamu noucka uH¢opmayuu 8 bubauomeke u cemu 3amuTa 1abopaTopHOii padoThI
UHMepHem; 5. VWcrbiTaHye 10JIe3HBIX MCKOMaeMbIX Ha 000raThMocCTb
...HasbIKamu U MemoouKamu 0606weHus pe3yabmamos TPaBUTALIMOHHBIMU MeToflaMM  oborarenus. IloctpoeHue u
pewleHust, 3KcnepuMeHmManbHol OesimeabHOCMU; aHanu3 KpuBBIX oboratumocTu. OripefiesieHe TeOPeTHUeCKU
OCHOBHbIMU Memooamu Ucci1edoeaHusi 8 obaacmu ..., | BO3MOXKHBIX Pe3yJ/IbTaTOB IPaBUTAIIMIOHHOTO 00OTallieHusi py/bl.
NpAaKmMu4yeCKUMU yMeHUsIMU U HA8bIKAMU UX UCNO/Nb308AHUS;
[TK-20 ymeHueMm pa3pabaTbiBaTh HEOOXOJUMYIO TEXHMUECKY0 W HOPMAaTHBHYIO J[IOKYMEHTAallUl0 B COCTaBe TBOPUYECKUX KOJITIEKTUBOB W
CaMOCTOSITe/TbHO, KOHTPOJIMPOBATh COOTBETCTBUE TPOEKTOB TPeOOBAaHUSM CTaH/AAapTOB, TEXHUYECKUM YCAOBUSIM U [JOKYMEHTaM TPOMBIIIEHHON
6e3omacHOCTH, pa3pabaTbiBaTh, COIJIACOBLIBATh W YTBEP)KAATh B YCTAHOBJIEHHOM TIOpSIKe TeXHUUeCKue, MeTOAUuYeckue W HHble JOKYMEHTHI,
peryiaMeHTHUPYIOILKe MOPsi/I0K, Ka4eCTBO M 0e30MacCHOCTh BBIMOJTHEHHS TOPHBIX, TOPHO-CTPOUTE/BHBIX U B3PbIBHBIX paboT
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

3HaThb

...CMPYKMypy mexHo/N02U4ecKo20 pe2iameHma

Bomnpoce! ycTHOro onpoca

1. [TpaBwia opraHu3anuu pabouero Mecra
2. [TopsiiOK MOATOTOBKUA  3KCIIepUMeHTa
3. [TopsifOK BBITIOJIHEHUS] MCC/IeJOBAHUN

Ywmets

...cocmasumb pa36eﬂ MmexHo/10eu4eCcKoeo peeiaameHma

3ajauu /1)1 MPOME)XXyTOUHOr0 KOHTPOJIA

1. TIpousBogutensHOCTh (abpuku 10000T/cyT. Dabpuka
niepepabaTbiBaeT pyJy, IMOCTYMAIOIIYI0 C 2-X PYJHHKOB: 1-# C
cogiep>kanreM 1% u 00béM mepepabotku coctapisier 20% oT
obmero; 2-ii ¢ cogepxanueM 1,5% u 06béM nepepabotku 80%
ot obmero. ITomyuyaroT KOHIleHTpaT C cozepxaHveM 50% u
XBOCTHI C cozepxanueM 0,1%. Omnpenenvdts notepu MeTasuia C
XBOCTaMHU.

2. Ha ¢abpuke monyuaroT 2 KOHIleHTpaTa. IlecKOBbIM C
cojepxanuem B HéM Meau — 20% u maccor — 100T1/cyT.
[MInamoBbIN € copmepkaHWeM B HEM Megu — 15% u macco
200t/cyT. ®abpuka rnepepabaTeiBaeT pyAy € cofepxanuem 1% u
rMeeT npousBoguTe/ibHOCTE — 100001/cyT. OnipefieMTh CKOJIBKO
TOHH MeTaj/ula BbITJIABIT HAa MeTa/ulypruueckoM 3aBojie U3
KOHLIeHTpaTa.

Bnagets

...HdeblKamu cocmase/aeHue mexHo/ja02u4ecKoeo peziameHmad.

3amuTa 1ab0paTopHoH padoThI

6. WcnbiTaHusi 000TaTUMOCTH TIOIe3HBIX HMCKOIAeMbIX
MarHUTHBIMA METOZAMHU.

7. BoirosiHeHWe (IOTAI[UOHHBIX OIBITOB TI0 TIPUHIIUITY
HerpepBLIBHOTO Mpoliecca.

8. WcnbiTaHusi 000TaTUMOCTH  TIOJIe3HBIX MCKOIAeMbIX
GbJI0TaIMOHHBIMU METOZAMH

[1K-22

TOTOBHOCTBIO paboTaTh C MPOrpaMMHBIMH MPOJAYKTaMHU OOIIero W CreluasbHOTO Ha3HAUeHWs i MOZETUPOBAHUS MECTOPOKAEHUH TBEepPIbIX
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

T0J1e3HBIX UCKOTIAaeMbIX, TEXHOJIOTHUH SKCIUTyaTal[MOHHOW pa3BeKH, A00bIUM U repepaboTKU TBeP/bIX TMOJIe3HbIX UCKOTIaeMbIX, ITPU CTPOUTE/THLCTBE
W KCIUTyaTal[u TIOA3eMHbIX OOBeKTOB, OLleHKe KOHOMHUecKoW 3()(eKTHBHOCTH TOPHBIX U TOPHO-CTPOUTENILHBIX PabOT, MPOM3BO/CTBEHHBIX,
TeXHOJIOTUUeCKHX, OPraHU3al[MOHHbBIX U (PMHAHCOBBIX PUCKOB B PHIHOUHBIX YCIOBUSIX

3Hatb ... OCHOBHble MemoObl UCCe008AHULL, NPO2PAMMbL 1. I[paBuia opranu3anyu pabouero mMecra
MO00enupo8aHusi, UCNoMb3yemblx 8 0602aujeHuU None3HbIX 2. [MTopsi0K MOATOTOBKM SKCIIepUMeHTa
UcKonaemblx. . .; 3. [TopsiioK BBIMOTHEHUST UCCIeJ0BAHUM
... UCMOYHUKU Hay4YHolU uHopmayuu u 061acmp NOUCKA.
Ymetb ...0amb onpedeseHusl U 06BsICHUMb CYUWHOCMb 5168/1eHUll; 3agauM /1A NPOMEXyTOYHOr0 KOHTPOJIS
...cobupamb U cucmemamu3upogams pazHOOOPA3HYHO 1. TIpousBogutensHOCTh (abpuku 10000T/cyT. Dabpuka
uHopmayuio u3 MHO20UUCAEHHbIX UCMOYHUKO8, 00CyHc0amb niepepabaTbiBaeT pyAy, MOCTYMAOIIYI0 C 2-X DYAHWKOB: 1-if
cnocobbl 3¢hpekmueHo20 pelieHust HayuHol npobaembl. . .; cogepxanueM 1% u 06béM mepepaboTku coctaBisier 20% OT
... Ha OCHOB8e CObpaHHOll UH(hopmayuu ebisieAIMb meHOeHyuu, | obirero; 2-i ¢ copepkanveM 1,5% u 06BEM mepepaboTku 80%
8CKpbl8aMb NPUUUHHO-C/1EOCMBEHHble C8s13U, onpedeasimb yeau, | or obimero. IlomyudaroT KoOHI[eHTpaT € copep)kaHueM 50% wu
8blbUpamb cpedcmaa, 8bl08U2amb 2unome3sbl U uoeu. XBOCTHI C cofepxanveM 0,1%. OmnpeznenuTs NoTepyu MeTanna C
XBOCTaMHU.
2. Ha ¢dabpuke monyuaroT 2 KOHIleHTpaTa. IIecKOBbIM C
cojepxaHuem B HéM Meau — 20% u maccou — 100T1/cyT.
[IInamoBBI C copjepkaHWeM B HEM Meau — 15% wu macco
200t/cyT. ®abpuka rnepepabaThiBaeT pyAy ¢ cofepxanuem 1% u
rMeeT npou3BoguTe/ibHOCTE — 100001/cyT. OnipefieMTh CKOJIBKO
TOHH MeTajjla BBbITUVIAaBAT Ha MeTa/JTyprUueckoM 3aBofie U3
KOHL|eHTpaTa.
Bnazets ... Memooamu noucka uHgopmayuu 6 bubauomeke u cemu 3amura s1abopaTopHOi padoThI

UHmMepHem;
...HasblKamu u memooukamu 0606weHus pe3yabmamos
pelueHusi, IKchepuMeHmasnbHol desimenbHOCMU;

OCHOBHbIMU MemooaMu ucci1edoeavuss 6 obaacmu ...,

1. WcrbiTaHuss 000raTUMOCTU  T10JIE3HBIX  HMCKOTIAaeMbIX
MarHUTHBIMU MeTOZ,AMHU.
2. BbimonHeHre (IOTalMOHHBIX OIBITOB [0 IPUHLIUITY

HerpepbIBHOTO MpoLiecca.
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

npakmuyecKumu ymMeHusAMuU U HaeblKamu ux ucno/ib308dHus,

3. VcnpiTaHus 00OraTMMOCTH  TI0JIe3HBIX HMCKOIIAeMbIX
(h10TallMOHHBIMU MeTO/IaMU

[ICK-6-1 crmocoOHOCThIO aHaNMM3MPOBAaTh TOPHO-TEOJIOTMYEeCKyr) HMH(OPMALMI0 O CBOWCTBAX M XapaKTePUCTHUKaX MUHEPATbHOTO ChIPbSl M
BMeIl]al0LINX [TOPOJ,

3HaTb ...OCHOBHble npoyeccbl 0002aujeHusi No/ie3HbIX UcKonaemblX, | Bompockl 3aueTa
obecneuusarowjux MAakCuMdibHOe U36/neyeHUe 8cex UeHHbIX | 1. @akTophl, BAUSIOIIME Ha pe3yabTarhl  (poTalUH
KOMNOHEHMOo8; MHHEepabHOTO ChIPhSI.
...mexHo/no2uUecKue cXembl U pexcumbl 0bo2awjeHust nosnesHbix | 2. Kakoe CBOICTBO MHHepasoB Ha3bIBaeTCs
ucKkonaemblx. ¢dnoTHpyeMoCThI0?
... NPU3HAKU ONMUMAAbHOU MexHOA02UUecKoll CXeMbl 3. Knaccudukaiysi MuHepasnoB 1o (GuioTUPyeMOCTH.
4, [7ist uero MpUMeEHSTFOT (/I0Tal[MOHHEIE peareHThI?
5. OcHOBHBIE  337lauM,  pellaeMble TIPU  WU3y4YeHUU
¢doTHPYEMOCTH MUHEPAJIOB.
6. [TogroToBka MuHepanbHBIX 3epeH K MCCae[0BaHUSIM
bnoTHUpyemMoCTH.
7. Knaccudukaiusi  GOTalMOHHBIX — peareHTOB W MX
Lje/leBOe Ha3HaueHue.
Ywmets ...8blsA6MsIMb 00BeKMbl O/S1 y/AyudlleHUs 8 mMmeXHuUKe U | 3ajaud AJIs MPOMeKYyTOUYHOIr0 KOHTPOJISA

mexHo/n02UU;
...npednazams, 3Hasi cocmas pyobl, ONMUMAAbHYIO MEXHOA02UI0
nepepabomku;

...npedckazamp ~ ONMUMA/bHble
obozamumenbHol ¢pabpuku

nokasamesnu pa6omb1

1. BbImosiHeH akTHBHBIA 9KCriepuMeHT Tuma 1O N=2° mo

I/1aHy BUza
Howmep ombiTa 1 2 3 4 5 6 7 8
X + - + - + - + -
X, + + - - + + - -
X + + + + - - - -

Ilnad pean3oBaH TP bl HeoO0X0oquMo HaiiTH Moie/b BU/A
Ty = ap t+ arXy + aXot azXs + apXiXs + aXiXs + anXoXs; +
213X X0 X3
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OrieHouHbIE CpefiCTBa

CTpyKTYypHBI
Y 5/1IeMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMITeTeHLIUU
U C ee TMOMOLIbI OMNpeJe/UuTb ONTUMAa/bHbIA peareHTHbIN
pexxuM  (DJIOTalMOHHOTO TpoLlecca, MCHOMb3ysl C/leAyrolye
JKCIIepUMeHTa/bHble JaHHbIe.
1.1. Tlpu ¢noTaly MeAHON py/bl U3yUeHO BIUSIHHE pacxo/l0B
cynbhuzpa Hatpusi (X;), OyTWIKcaHToreHaTa Kamms (X») U
MoaudburKaTopa (X3) Ha BbIX0J, MeZJHOTO KOHIeHTpaTa (i, %).
3a7jaHo X, T/T Xy, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
ITonyueHno
1) Homep onbiTa 1 2 3 4 5 6 7 8
v, % 3,5 31 39 33 36 30 34 3,1
2) Sk =0,026.
Bnagets ...UH¢opmayueli o  ceolicmeax U  xapakmepucmukax | 3ajauu AJisi IPOMEXYTOYHOTO KOHTDPOJIS

MUHEepaabHO20 CbIPbsi U BMewjaoujux nopoo

...Hasblkamu 060CHOB8aHUA yenecoobpasHoCmMu UCNOAb308AHUSA
onpede/ieHHbIX Memo0o8 0bo2aujeHus,
...Haeblkamu  pazpabomku  u
npouszeoocmea  npu
MexXHO2eHHO20 CbIpbs

peanusayuu  npoekmos
nepepabomke  MUHepPAAbHO2O U

2. Paccuurtaiite 3((eKTUBHOCTb TpU3HAKa pasjeneHust O, U
TOKasaTe/b TMpU3HAaKa pa3/e/ieHusi M0 KPUBBIM 000TraTUMOCTH,
VICTIONB3YS C/IeiyIoLiye pe3yibTaThl.

2.1. [1n4 py[pl, TOKa3aTeb KOHTPACTHOCTU KOTOPOM paBeH 1,12,

onpejeneH CleAyOLINN (hpakLMOHHBIM cocTaB o
a3Jie/IuTeNlbHOMY TPU3HAKy

Howmep Ipannia  ¢pakyuit  mo | G, % Yo, %
(pakyu | BelMUMHE pa3jenuTebHOro

u NpU3HaKa

oT [0

1 0 200 0,2 30,0

2 200 600 0,6 30,0

3 600 1000 4,5 10,0

4 1000 1800 9,2 20,0
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CTpyKTYypHBI
Y 5/1IeMeHT
KOMITeTeHLINU

[TnaHupyemMble pe3y/IbTaThl 00yUeHUs

OrieHouHbIE CpefiCTBa

| 5 | >1800 | 15,3 | 10,0

3. TlpousBogutenbHOCTh (habpuku — 10000T/cyT. Ha dabpuke
rosiyyaroT 2 KoHlleHTpaTa. CBUHILIOBBIM C COJep>)KaHUEM B HEM
cBUHIA — 55%, 1[MHKa — 5%; MpU U3BJIEUEHUM B HEro CBUHIA —
85%; LIMHKOBBIY C cofiep)kaHreM B HEM 1juHKa — 50%, cBUHLIA —
1%; npu wu3BneueHnd B Hero LuHKa — 80%. Pyna wumeer
cozmepxanue: cBuHLa — 1%, 1uuHka — 1,5%. OnpegenuTs moTepu
CBHHLIA C XBOCTaMH.

4. Macca nipo6s1 pyget 1000 Kr, pa3Mep MakCUMaabHOTO KyCKa
50 MM, o =2, K =0,1. cocTaBbTe cxeMy pa3/iesKi TIPOOBbI.

5. Pacxop cobuparensi mo TexHosnoruueckoir cxeme — 100 r/T.
HaBecka pyabt — 100 rp. Kakoe kosnvyecTBO peareHTa (mu1)
HY>KHO [J03UpOBaTh B IIpoLiecc, ecau KoHueHTpauus — 0,1 % ?

6. BrimosHeH cuToBoM aHanmu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25
MM. [lonyuens! Bbixoza, r: 100000; 50000; 40000; 20000;
10000; 5000; 5000. ITocTpoliTe XapaKTePUCTUKUA 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.

MemoouuecKue pekomeHOayuu 0/151 N0020MOBKU K 3auemny

CryzeHT fonyckaeTcs K 3aueTy npu noceijeHnd 80% sieKUid, BBINIOJTHEHUW M 3allidTe
BCeX /1a00paTOPHBIX M MPAKTUYECKUX PaboT, MpelyCMOTPEHHBIX TPOTrPaMMOM.
[ToAroTOBKA K 3aueTy 3aK/IH0uaeTcs B U3yUeHUH U TIIaTeJIbHOW TIpopaboTKe CTyAeHTOM



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

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

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

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

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

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

JOTIO/THUTE/IbHBIX BOITPOCOB.

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

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

a) OcHoBHas iMTEpPaTypa:

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

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

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

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

0) lono/THUTE IbHAS JTUTEpPaTypa

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

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

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

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

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

B) MeTtoanueckue yKa3aHus

dagneeBa H.B. MeToinueckue ykasaHus K KOHTPOJIbHOM paboTe 1o gucuyruiiHe «["opHOe
JleJIo U OKpyXKarollas cpefa» s CTyZeHTOB crienanbHOCTH 130405. MarHuToropck:
MI'TY, 2012.- 18 c.
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https://newlms.magtu.ru/course/view.php?id=75773
https://e.lanbook.com/book/111337
../../../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
../../../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

r) [IporpammMHoe o0ecnieuerHue U VIHTepHET-pecypChl
IIporpamMmHoe obecrieyeHue

Haumenosanwue 10 Ne norosopa Cpok JlelCTBUS
JIULIEH3UH
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
7Zip cBoOOZHO GeccpoyHO
pacrpocTpaHsieMoe

NHuTepHeT pecypcsl

OBC "Jlanp" www.e.lanbook.com

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

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

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

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

OnekTpoHHasi OMO/MOTEKA YHUBEPCUTeTa Ha Da3e 37IeKTPOHHOTO KaTaiora

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

INopHasi sHUMK/IONeAMs http://www.mining-enc.ru/
10 2Kypnan Bectauk MI'TY http://vestnik.magtu.ru/

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

L ONUO AN

12. U3patenbckuii aoMm «Pyzaa u Metanibl» ExxeHezle/lbHOe HOBOCTHOE 3/IEKTPOHHOE
u3znanve «Ore&Metals Weekly» http://rudmet.ru/

9. MaTepua/IbHO-TEXHHUYECKOe 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

JIeKLIMOHHBIe 3aHSATHS MPOBOASITCS C UCTIOb30BaHUEM TPe3eHTal[MOHHOT0 000pY/J0BaHUs
(mpoekTop, 9KpaH, HOYTOyK). B KauecTBe Har/IsiiHbIX MaTe€pPUaoB HCIO/b3YIOTCS
doTorpacduu, BU1e0bUIBEMBI C TOPHBIX MPeATIPUSITHI.

[li1  BBLITIOJTHEHUSI CAMOCTOSITE/IbHBIX 3a/laHUM  CTyZIeHTaM HeoOXOJUM TepCOHa/IbHbIN
KOMIIbIOTEp CO cTaHAapTHBIM maketoMm Microsoft Office (Word, Excel, Power Point), goctym
K JIOKa/IbHbIM Y UHTEPHET PeCypCaM.

MaTepI/IaJ'ILHO-TEXHI/IquKOE obecrieuenue JAUCHUIT/IMHBI BK/IFOYAEeT:

Twn ¥ Ha3BaHWe ayIUTOPUHA OcHalleHne ayJuTOpUn
CnenuanbHble OMeLLeHus 15 MynbTUMeuliHbIe CPe/ICTBA XpaHeHus, Tiepeiau 1
MpPOBe/IeHUs! 3aHATUU Tripe/icTaB/eHUs UH(OPMAaLUK

JIEKLJUOHHOT'O TUIa
JlekumonHas ayauropus 104

[MTomertieHust st [TepcoHanbHbIe KOMMbIOTepHI ¢ TaketoM MS Office,
CaMOCTOSITe/TbHOM paboThI BBIXO/IOM B VIHTepHeT U C ZJIOCTYIIOM B 3/IEKTPOHHYHO

MH(POPMaLIMOHHO-00pa30BaTe/IbHYIO Cpejy
KoMMnbrOTepHBIii K/1acc YHUBEpCUTEeTa

[TepcoHanbHbIe KOMITbIOTEPHI € TTakeToM MS Office,
BBIXO/JIOM B VIHTE€PHET U C JOCTYIIOM B 3/IEKTPOHHYO
YurTasnbHble 3a7bl OUOIMOTEKH MH(pOpMaLIMOHHO-06pa30BaTe/IbHYIO Cpefly
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TwWr ¥ Ha3BaHUe ayAUTOPUU OcHallleHHe ayauTOpPUN

YHUBEPCUTETA

[MomeljeHre [yisi XpaHeHUs] W Ikadpl a5t XpaHeHUs: yueOHO-MeTOJUUeCcKOi
NPOU/IaKTHUECKOTO JOKyMeHTal[uy, ydyeOHOro obopyaoBaHus U ydeOHO-
00CTy)KUBaHUS yueOHOro | HarJsiIHBIX TOCOOHIA.
obopyzoBaHust CnecapHoe 06opy/10BaH1e
komH.030, 9,
07A

droTalMOHHbIE 1TA00PAaTOPHBIE MAITHHBI
KoH11ieHTpal[MOHHBIN CTON

MarHuTHBINM cernapaTop

YcTaHoBKa becrieHHOM (hoTal[un
BunTOBOM cemnapaTop

Becrl

pH-metp

8. BUHOKYy/sIpHBIe /IyTbl

JlabopaTopust oborarieHus
[10JIe3HBIX UCKoraeMbIx 013

Nk WM =

Jlaboparopusi 9 Amnamszarop uzobpaxkenusi Munepan C-7
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