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JIucr akTyanusanuu paGoyeil mporpaMmel

PaGouyas nporpamma nepecmotpera, 06cysx/eHa u ofobpena mis peanusamuy B 2020 - 2021
y4e6GHOM rofy Ha 3acenanuy Kabeapsl ['eosoruu, MapKmeinepckoro nena u o0orammeH s

IIporokon ot 03 WO r. Ne 1
3aB. kadenpoit er A U.A. T'pumun

PaGouas mporpamma mepecMoTpeHa, 06cyxaeHa i ono6pena s peanusanuy B 2021 - 2022
y4eGHOM rofy Ha 3acenanuu kadeapsr [eonoruu, MapKIneiepekoro eia 1 06orameHus

ITpotokomor 20 m No
3aB. xadenpoit N.A. I'pumun

Pabouas nporpamMma nepecMoTpeHa, 06CyKaeHa u ono6pena /s peamusanuy B 2022 - 2023
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [eonoruu, MapKIeIepekoro feia 1 0G0raleHus

Ilporokomor 20 r. Ne
3aB. xadenpoit U.A. I'pummun
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Pabouas nporpamma nepecmoTpena, o6cyskaeHa u onobpena ans peanusaun B 2023 - 2024
y4eGHOM rofly Ha 3acefaHHH Kadeapsl [eooruy, MapKIIeHIepekoro fea 1 06oraleHus

[Ipotokomor __ 20 -7 No
3aB. xadenpoit W.A. Tpumus

PaGoyas nporpamma nepecMoTpeHa, oGeyxaena u on06pena s peamusamuy B 2024 - 2025
y4eGHOM rofty Ha 3acenanuy Kadeapsr [eonoruu, MapKIeaepckoro fea i 06orameH s

ITporokomor 20 r. Ne
3aB. xadeznpoit H.A. T'pumua

PaGouas nporpamMma nepecMoTpeHa, 06CysKaeHa 1 ofo6pena uIs peannzamun B 2025 - 2026
y4eGHOM rofy Ha 3acenaHuy Kadeapsl [€onoruy, MapKIIeHaepeKoro geia U 0G0raieHus

IIpotokomor 20 r. N
3aB. kadenpoit W.A. T'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

dbopMupoBaHME U 3aKpeIljieHMe 3HAaHUKW 00 »JTanmax MPOMBIIUIEHHOTO OCBOCHHUS
MECTOPOXKACHUN; O METOJaX HM3YUYECHHs] DJIEMEHTHOIO U MHMHEPAJIOTHYECKOrO COCTaBa PYIbI,
CBOICTB MHMHEPAJIbHBIX YacTHll, (PPAKIUOHHBIX XaPaKTEPUCTHUK MPOAYKTOB, TEXHOJIOTUYECKUX
XapaKTepUCTUK TPUOOPOB M CXEM; O CTAausX M OINEpalusaX HWCCICIOBAHMS ITOJE3HBIX
HCKOMaeMbIX Ha 000raTUMOCTb.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuunnuna VccnenoBanue pya Ha 000raTUMOCTh BXOJUT B 0a30BYIO 4acTh y4eOHOTO
r1aHa 00pa3oBaTENIbHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

OCHOBBI Hay4HBIX UCCJIEJOBAaHUN

@DIOTaMOHHBIN METOJ] 000TaAIECHUS

BcenomoratenbHbIe TPOIIECCh

['paBuTanIMOHHBIN METO1 00OTAIIEHUS

MeTtposnorusi, CTaHIapTU3aIKs U CePTUPHUKAIUSI B TOPHOM JIeIe

PanmonasibHOE NCIIOJIb30BaHUE BOJHBIX PECYPCOB

Jpobnenue, n3Menb4eHrne U TpOX0UeHue

du3nyeckrue METO Il U3YUEHUS MOJIE3HBIX UCKOMAEMBbIX

Xumust (I0TOPEareHToB

Xumus

dusuka

I'eonorus

Marematuka

3HaHus (YMEHUs, BaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHN JaHHOW AUCLUILIMHBI OyayT
HEOOXOUMBI IJIS1 U3YUCHUS] AUCIUILITIH/TIPAKTHK:

Hayuno-uccnenosarensckas pabota

TexHonorus oboramieHus NoJe3HbIX HCKOTTaeMbIX

OCHOBBI yTIpaBJICHHS IPOIIECCOM 00OTAIIEHUS

[ToarotoBka K 3aIIMTe U 3aIUTA BHITYCKHOM KBAIM()UKAIIMOHHONW pabOThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOTO SK3aMeHa

[Ipon3BoacTBEHHAS - MPEAAUILIIOMHAS IPAKTUKA

KoHTpOJIb TEXHOIOTHUECKUX MPOLIECCOB 000 ALCHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH sl

B pesynbTare ocBoeHMs TUCHMILIMHBI (Moyis) «VccnenoBanue py1 Ha 000raTuMOCTh
o0ydJaronuiics 10mKeH 00J1a1aTh CICTYIOIIMMU KOMIIETCHITUSIMH:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT

[1CK-6.1 crtocoOHOCTBIO aHATTU3UPOBATH TOPHO-TEOJIOTHUECKYIO HH(OPMAIIHIO O CBOMCTBAX U
XapaKTEPUCTHKAX MHHEPAIHLHOTO CHIPhS U BMEIIAIOIINX ITOPOJT

3HaTb ...OCHOBHBIE MPOIIECCHI 00OTAIIECHHUS MOJIE3HBIX UCKOMAEMBIX,
o0ecreynBaro-MuX MaKCHMAaJIbHOE U3BJICUCHHE BCEX IIEHHBIX
KOMITOHEHTOB;

... TEXHOJIOTHYECKUE CXEMBbI U PEKUMBI 00OTAIIICHUS TTOJIC3HBIX
HNCKOITaCMBbIX.

... IPU3HAKN ONTUMAIBHON TEXHOJIOTUYECKON CXEMBI




Ymerpb ...BBISIBIISITH OOBEKTHI JUIsl YIYUIICHUSI TEXHUKU M TEXHOJIOTUH;
...TI[peJIarath, 3Hasi COCTaB PYbl, ONTUMATBHYIO TEXHOJIOTHIO
nepepadoT-Ku;

...TIpeJIcKa3aTh ONTUMAIBHBIE MIOKAa3aTeNIn PA0OTH 00OTaTUTEILHOM
(habpuku.

BJ'Ia,I[eTB BMCINAKOIIMUX IIOPOI;

...HaBbIKAaMU 00OCHOBAHMS I_IC.HCCOO6pa3HOCTI/I HCIIOJb30BaHUA
OIIpE€ACIICH-HbIX METOI0B O6OFaIHeHI/I5I;

...HaBbIKaMH pa3pa60TKH U pcain3allii MPOCKTOB MPOU3BOJACTBA IIPH IIC
-pepa60T1<e MHUHEPAIBHOI'O U TCXHOT'CHHOI'O ChIPbA.

OIIK-4 roTOBHOCTbBIO C €CTECTBEHHOHAYUHBIX [TO3ULUI OLIEHUBATh CTPOCHUE, XUMUUYECKUN U
MHUHEpaJIbHBINA COCTaB 36MHOI KOpbI, MOp(dosiornyeckue 0COOEHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKACHUHN TBEPABIX MOJE3HBIX UCKONIAEMBIX ITPH PEILIEHNH 33/1a4 110 pallMOHAIBHOMY U
KOMIUIEKCHOMY OCBOEHHIO T'€0PECYPCHOTO IIOTEHIIMANIA HEAP

3HaTh ... OCHOBHBIE OIPECIICHUS] U TIOHATUS €CTECTBEHHBIX HAYK
... OCHOBBI TEXHOJIOTHYECKONH MUHEPATIOTUU

YmeTh ...pacro3HaBaTh U U3y4aTh TEXHOJIOTMYECKHE OCOOCHHOCTH MHUHEPAJIOB U
PyA

Brnanets ...uH(opMalren 0 CBOMCTBAX U XapaKTEPUCTUKAX MUHEPATIBLHOTO ChIPbS U

BMEIIAIONINX TTOPOJ
... HaBBIKaMH OIIEHKU CTPOCHUS, XHMHUYECKOTO 1 MHHEPAIBHOTO COCTaBOB
MOP(OJIOTHUECKUX OCOOCHHOCTH M TeHETHUECKUE TUTIOB PY U MHHEPAJIOB

ITK-11 criocobHOCTBIO pa3pabaThiBaTh U TOBOJUTH A0 UCIIOJIHUTENEH HapsIbl U 33/1aHUS HA
BBITNIOJTHEHHE TOPHBIX, TOPHO-CTPOUTEIBHBIX U OYpPOB3PBIBHBIX PadOT, OCYIIECTBISATH KOHTPOJIb
KayecTBa paboT U 00ecrieynBaTh MPABUILHOCTD BBIMOJIHEHUS UX UCIIOIHUTEISIMH, COCTABIIATh
rpaduku paboT ¥ NepCHEKTUBHBIE MJIaHbl, THCTPYKIUHU, CMETHI, 3asIBKM HA MaTepHaJIbl U
00opyI0BaHuE, 3aMOJIHATH HEOOXOJMMbIE OTUETHBIE JOKYMEHTHI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU (hOpMaMu

3HaTh ...HOMEHKJIATypy U COo/iepKaHUe TOKyMEHTalluu

YMers ... COCTaBJIATh Tpaduku padOT U MEPCIEKTUBHbBIE IUIAHbI, UHCTPYKILIUH,
3asBKHM Ha MaTepuaibl 1 000py10BaHUE, 3aM0JIHATh HEOOXOJUMBIE OTUET
-Hbl€ JIOKYMEHTBI B COOTBETCTBUH C YCTAHOBJICHHBIMU (hOpMaMu

Brnanets ...HaBbIKaMU BEICHUS KypHaya paboT U COCTaBIEHHUSI OTYETOB 00 Hccie-
JOBaHUH Ha 000raTHUIIOCK.

ITK-12 roTOBHOCTBIO ONIEPATUBHO YCTPAHATh HAPYIIEHUsI IPOU3BOICTBEHHBIX IIPOLIECCOB, BECTH
MEPBUYHBIN yUeT BHIMOIHIEMBIX paboT, aHATM3UPOBATh ONIEPATUBHBIEC U TEKYIUE MOKa3aTeln
IPOM3BOJICTBA, 00OCHOBBIBATH MPEATIOKEHNS IO COBEPILICHCTBOBAHUIO OpraHU3aIlH
MIPOU3BOJICTBA

3HaTh ...BUJIBI U IOPSAZIOK MCCIIEI0BAHUS;
..METO/Ibl 1 METOJIUKH UCCIIEI0BAHUM;
..KpUTEpUHN MOJEIINPOBAHUS, METOIbI 00pabOTKU MH(OPMALIUH.

YmMmeTh ...TIOCTaBUTh FKCIIEPUMEHTAIILHYIO CEPHUIO IO MPEIOCTABICHHOMY IUIaHY;
..CIIJITAHUPOBATh U ITOCTABUTH dKCIIEPUMEHT

...OLIEHMUBATh IOCTaTOYHOCTh U JOCTOBEPHOCTh KCIEPUMEHTAIBHBIX

TAHHBIX, KOPPEKTHO BBIPAXKATh U apTyMEHTUPOBAHHO OOOCHOBBIBATH I10-

JIO’KEHUS IpeIMEeTHON 001acTH 3HAHUS




Bimaners ... HAy9HOU TePMUHOJIOTHEN B 00J1aCTH 0OOTaIIeHHS T1.H1.;

... METOJIaMH pabOThI ¢ PUKIAIHBIME CIICIUATH3UPOBAHHBIMU ITPOTPaM
-MaMH 1 0a3aMH JaHHBIX;

... OCHOBHBIMH METOJIaMH ¥ MPHUOOpAMU HAYYHBIX HCCIIEIOBAHUHN B 00JIACTH
oOoraiieHus II. 1.

IIK-16 TOTOBHOCTBIO BBLIIIOJIHATH SKCIICPUMCHTAJIBHEBIC U J'Ia60paTOpHBIe Hucciaea0BaHusd,
HHTCPIPCTUPOBATDH IMOJTYYCHHBIC PC3YJIbTAThI, COCTABJIATH U 3allIlUIIATL OTYCTHI

3HaTh ... OCHOBHBIE METO/Ibl UCCIIE0BAHUM, UCIIOIB3YEMBIX B 00OTrallleHUN
10JI€3-HbIX UCKONAEMBIX.. .}

Ymers ... 1aTh ONpEIENEHHS U OOBSICHUTH CYITHOCTH SIBIICHUI;

...COOMpAaTh U CHCTEMaTH3HPOBATh Pa3HOOOPa3HYI0 HH(MOPMALIUIO U3
MHOTOYHCIICHHBIX UCTOYHUKOB, 00CYKAaTh CIIOCOOBI A3(PPEKTHBHOTO
peLIeHUs] HAyYHOH MPOOIEMBL. . . ;

... Ha OCHOBE cOOpaHHOM MH(OPMAINU BHISBIISATH TEHACHIIUHN, BCKPHIBATh
NPUYMHHO-CJICICTBEHHBIE CBSI3H, ONIPEACIATh LM, BRIOMPATh CPEICTBA,
BBIJIBUTATh TUIIOTE3bI U UJICH.

Bianers ... METOJlaMH NoKMcKa HHpopMaluy B OUOIMOTEKE U CETH UHTEPHET;
...HaBbIKaMHU ¥ METOAMKAMH 0000IIEHUsI PE3yJIbTaTOB PEIICHHUS], IKCIIE-
PUMEHTAILHOMN JEATEIBHOCTH;

... OCHOBHBIMHM METOJIaM{ UCCJIEJOBAHMSI B 00JIACTH ..., IPAKTUYECKUMHU
YMEHUSMHU U HaBbIKAMU UX UCIIOJIb30BAHMUS;

IIK-18 BJIaICHUCM HABbBIKAMU OpPTaHU3allNHd HAYUYHO-UCCICAOBATCIIbCKUX pa60T

3HaTh ...TIpaBHJIa OpraHU3alUU PabovYero MecTa;
..TIOPSIJTOK MOJITOTOBKK ~ 3KCIIEPHMEHTA,
.. IOPSAAOK BBITTOJTHCHUSA HCCHC}IOB&HHﬁ.

Ymerpb ...TIPOBECTH OIIBIT, SKCIICPUMECHT;
..pa3paboTaTh IJIaH IPOBEACHUS UCCIIeI0OBAHUM;
..TIPOBECTH OMPOOOBAHUE.

Brnanets ...HaBBIKAMHU MOCTAHOBKH OIIBITA;
..METOIUKOI MOCTAHOBKH OIIBITA;
..METOJI0JIOTUEN TPOBEICHUSI UCCIIEJOBAaHUN.

ITK-20 ymenueM pazpabaTbiBaTh HEOOXOJUMYIO TEXHHUECKYIO U HOPMAaTUBHYIO JJOKYMEHTAIUIO
B COCTABC TBOPUYCCKUX KOJIJICKTUBOB U CaMOCTOATCIIbHO, KOHTPOJHUPOBATE COOTBECTCTBUC
IPOEKTOB TPEOOBAHUAM CTaH/IAPTOB, TEXHUYECKUM YCIOBUAM M JJOKYMEHTaM MPOMBIIIIEHHOM
0e30MmacHOCTH, pa3padaThIBaTh, COTJIACOBBIBATH U YTBEPKAATh B YCTAHOBICHHOM IMOPSIKE
TEXHUYECKHUE, METOIMYECKHE 1 UHBIE JOKYMEHTBI, perfaMeHTUPYIOIINE MOPSJIOK, KaYeCTBO U
0€30MacHOCTh BBIIIOJIHEHUSI TOPHBIX, TOPHO- CTPOUTENBHBIX U B3PBIBHBIX pabOT

3HaTh ...CTPYKTYpPY TEXHOJIOTHYECKOT0 periaMeHTa
Ymers ...COCTaBUTb pa3fiell TEXHOJIOTMUECKOTO PErJIaMeHTa
Bnagers ...HaBbIKaMU COCTaBJIEHHE TEXHOJOTHYECKOIO PErjIaMeHTa.

[TK-22 roToBHOCTBIO paboTaTh ¢ MPOrPaMMHBIMH MPOIYKTaMH OOILEr0 U CHEeHaTIbHOTO
Ha3HAYCHMUs I MOJACIIUPOBAHUS MECTOPOKICHUN TBEPABIX IOJIE3HBIX UCKOIIAEMBIX,
TEXHOJIOTUH KCIUTyaTalluOHHOM pa3BeKH, JOObIYN U epepabOTKH TBEP/BIX MOJIE3HBIX
HCKOIIaeMbIX, IPU CTPOUTENILCTBE U HKCILTYaTAIIUH MTOI3€MHBIX O0OBEKTOB, OLIEHKE
9KOHOMHUYECKOH 3()(PEeKTUBHOCTH FOPHBIX U TOPHO-CTPOUTENBHBIX paObOT, IPOU3BOICTBEHHBIX,
TEXHOJIOTUYECKUX, OPTraHU3aIUOHHBIX U (PMHAHCOBBIX PHUCKOB B PHIHOYHBIX YCIOBHUSX




3HaTh

... OCHOBHBIE METO/Ibl HCCIIEIOBAHUHN, TPOTPaMMbl MOJIETTUPOBAHUS,
WCIOJIb-3YEMBIX B 00OTAIIEHUN TIOJIE3HBIX UCKOMAeMBbIX. .. ;
... ICTOYHUKHU Hay4HOU MH(pOpMalUU U 00JIaCTh TOUCKA.

YMeTn

...JIaTh ONPEJICIICHHUS U O0OBIACHUTH CYIIIHOCTh SIBJICHHIA,

...co0MpaTh U CUCTEMATH3UPOBATH PA3HOOOPA3HYIO HHPOPMAITUIO U3
MHO-TOYHCIICHHBIX UCTOYHUKOB, OOCYKJIaTh CITOCOOBI 3 (HEeKTUBHOTO
peleHust HayqyHO! IpOOIEeMHI. . .;

... Ha OCHOBE COOpaHHOM MH(OPMALIMH BBISBIISATH TCHICHIIUH, BCKPBIBATH
MIPUYUHHO-CIICICTBEHHBIC CBSI3U, ONPEICIATh IIe]H, BBIOUPATh CPEICTBA,
BBIJIBUTaTh THIIOTE3bI U UJIEH.

Bnanets

... METOJIaMH MoKCcKa nHpopMauy B OUOINOTEKE U CETH UHTEPHET;
...HaBBIKAMHU M METOJIMKaMH 000OIICHNUS pe3yIbTaTOB PEIICHHUS,
SKCIEPU-MEHTAILHON ACATEIbHOCTH;

... OCHOBHBIMH METOJJaMHU MCCIICAOBaHMS B 00JIACTH ..., IPAKTUICCKUMHU
YMEHUSIMH U HaBBIKAMU MX MCIIOJIb30BaHMUS,




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 70,8 akaj. 4acos:
—aymutopHas — 70 akaj. 4acos;

— BHeaynutopHas — 0,8 aka. yacos

— caMmocrosTenbHas pabora — 109,2 akan. 4acos;

dDopMa arrecTaiuu - 3a4cT

HCCJICAOBAHWS HA 000raTUMOCTh

AynutopHast s
o | wouraxTHas pabora E 3 dopma TeKyIIEro
=
5 B aKaJ. Jyacax 3} By, KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
S 3 © | camocTosTenbHOI | ycrieBaeMocTH U
JHACUIHTLIAHBL 5 g . | KOMIIETeHIINH
O g £ padoThI MIPOMEKYTOUHOH
nab. | mpakr. | = @
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | Q =
1. 1.M3yuyeHue CBOHCTB u
cocTaBa pysa
1.1 DTanel
IToaroroBka k TICK-6.1,
MPOMBIIIIICHHOTO OCBOCHUS ITpoBepka
MmectopoxkaeHunii.  Cragun 1 6 JICKLIHH. KOHCIICKTOB OIIK-4,
I/ICCHGZI[)OBaHI/IH . I Ha Toaroroska VYcTHBIH on o'c TIK-16, ITK-18,
py. KOHCIIEKTA. poc. TIK-22
000raTUMOCTh
IToaroroBka k
JIEKITHH.
Tloaroroska
A [IpoBepka
KOHCIIEKTA.
KOHCIIEKTOB,
1.2 ®usnko-MeXaHUYCCKHE Brinonnenue
CBOMCTBA pyd U IIPOAYKTOB 3aja4 pactceros.
060ramen5z OTGI(;p }r]1p06 2 | 8/8; 16 HO[LFOTOB.KaK Hposepxa TCK-6.1,
’ i Berunciennii u  |OIIK-4, I1K-16
MTOZTOTOBKA po6 K craye
N pe3yIbTaToB
UCCIEOBaHUSIM 1abopaToOpHOi .
1a00paTOpHOI
10 paborsr 1
paboTHL.
IToaroroBka k
nabopaTtopHoOH
pabore 1.
IToaroroBka k
JIEKITHH.
1.3 Meroasl  u3ydeHHS Tloaroroska
A i A [IpoBepka
3JIEMEHTHOTO, KOHCIIEKTA.
MHUHEPAILHOTO COCTaBa Pyl IToaroroBka k KOHCTICKTOB,
P py pacueToB u TICK-6.1,
u TEXHOJIOTHYECKHE 2 8/8U 16 crade
. pe3yabTaToB [K-16
HCCIIEOBAHUS nabopaTopHOI N
naGopaTtopHoOi
000raTUMOCTA  TOJIE3HBIX paboTsr 2 ABOTEL
HUCKOMAeMBIX IToaroroBka k p ’
nabopaTtopHoOH
pabote 2
Hroro no pazneny 5 |l6/161 38
2. 2. TeXHIOTHYECKHE




IToaroroBka k

2.1 CenapalloHHbIE IIposepka
JICKIMN
XapakTepUCTUKH  (KpUBBIC TonroToBKa K KOHCIICKTOB,
pasneneHusi). naGIol ATODHLIM pacyeros.
V3meHunBOCTH paTop ITpoBepka TICK-6.1,
2 8/8U1 26 paboram 3 .
XapaKTEePUCTUK pya. TMoxroTosKa K Beraucinennit u | I1K-16, ITK-22
Ycpennenue pyx u crate pe3ynbTaToOB
yIpaBJeHHE Ka4yeCTBOM 8 nabopatopHon
1a60paTOPHBIX
TPOYKIIHH. pador 3 paboThI.
IToaroroBka
KOHCIIEKTA. MpoBenKa
2.2 HUccnenoBanus IMoaroroBka POBCp
oborarumoctn pyx 11a00paTopHBIM KOHCIIEKTOR,
10 pacueToB u TICK-6.1,
MarHUTHBIMHA u 2 12 20 pabotam 4 u 5.
pe3yJbpTaToB TIK-16, TIK-22
rPaBUTAIMOHHBIMU IToaroroBka
11a00paTOPHBIX
METOAaMHU chaye aGor
1a00paToOpHBIX p )
pabor 4 u 5.
[MoaroroBka K
JICKIMN
[Moaroroska k [Tposepxa
n1a00paTopHBIM KOHCITEKTOB,
2.3 MUccnemosanus  Ha pacueToB u TICK-6.1,
. 2 16 12 pabotam 6 u 7
oboratuMocTh (rorarueil pe3ylbTaToB I1K-16, IIK-22
[ToaroroBka
11a00paTOPHBIX
chaye
pabor.
1a00paTOPHBIX
pabot 6 u 7
HWroro no pazneny 6 |[36/8U 58
3. 3.Pa3zpaboTka TEXHOJOTHHU
oboramieHus
[TogroroBka k
fé{ﬂonomqemnx oo Ilo ﬂ:g:g:;a K Tposepxa
. 5 N KOHCITEKTOB, TIK-11, T1K-16,
pelLIeHuH, CHHTe3 CXEMBI nabopaTopHOi
pacyeToB u TIK-20,
paszeneHus, 2 4 7,2 pabote 8
pe3yJIbTaTOB TICK-6.1,
MOJTYTIPOMBIIUICHHBIE u IToaroroBka K N
naboparopHon TIK-22
MIPOMBIIIJICHHBIC chaye
o paboThl
UCTIBITaHUS naboparopHoi
10
paboTsr 8
Moworomar | 00
3.2 OueHka pe3yiIbTaToB JICKITHH. acueToB ’ IICK-6.1,
I/I.CC e gBaHm‘/'l e 1 6 Toaroroska 112[ 0B€E Ké.l TK-11, IK-12,
O(bJT IZ\I/IJ'IeHI/Ie (;T‘ICT B KoHcTIeKTa. emel;nﬂ pa aq TIK-20, ITK-16,
op OB Brimonaenmne p 3anat. TIK-22
[TucemeHHBIH
3ajau.
orpoc.
Wroro no pazaeny 3 4 13,2
Hroro 3a cemecTp 14 |56/2411 109,2 3a4éT
56/2411 TICK-6.1,0I1K
-4,TTK-16,ITK-
Hrtoro nmo aucruminHe 14 109,2 3a4eT 18,ITK-22,T1K-
11,ITK-20,ITK-
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. icnonb3oBaHue B yueOHOM Iporiecce y9eOHbIX (PHIBMOB.

2. YacTp 3aHATUH JEKIIMOHHOTO THIA MPOBOAATCS C HMCIHOJIB30BAHUEM IPE3CHTALIUH,
BBINOJI-HEHHBIX C TOMOIIIBIO MIPOrpaMMHOT0 Ipoaykta Power Point.

3. BeinosHeHne pacyeToB ¢ UCII0JIb30BaHUEM ITporpaMMHoOro mpoaykra Microsoft EXEL.

4. Vicnonb30BaHWE METOZA MPOOJIIEMHOTO MU3JIOKEHHUS MaTepualia, Kak JEKTOPOM, TaK U
CTY-JIEHTOM.

5. CamocCTOsTeNIbHOE UTCHHE CTYICHTaMH Y4eOHOH, Y4eOHO-METOIUYECKOH |
CIPAaBOYHOW JMTEPATyphl W TOCIEAYIOUINE CBOOOAHBIE ITUCKYCCHH II0 OCBOCHHOMY HMH
MaTepuany.

6. Onpockl B MHTEPAKTHBHOM PEXUME.

7. loMarniHue 3a1aHusl.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MccrnenoBanus MoJIe3HBIX UCKOMAaEMbIX Ha oboraTuMocTh . [y4e6. mocobue] / B. T.
Camoiuk. - Jonenk: HouHTYVY, 2018. - 190 C.
file:///C:/Users/User/Documents/Yuntaembre%20xypcul/MPHaO/2018%201.%20%20issledovaniy
a-poleznyh-iskopaemyh-na-obogatimost.pdf

2. AsnoxuH, B.M. OcHOBBI 000TaIeHHS MMOJIE3HBIX HCKOMAEMbIX © YU4eOHHUK : B 2 ToMax /
B.M. ABnoxun. — 4-e u3a., crep. — Mocksa : ['opHast kuura, [0. r.]. — Tom 2 : TexHono-ruu
oOorameHus noie3sbix uckomnaeMeix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. — Teker :
snektponHeli /[ JlaHb : JIEKTPOHHO-OnOimoreynas  cucrema. —  URL:
https://e.lanbook.com/book/111337

3. ®enoros, K. B.IIpoektupoBanue odoratutenbHbix hadpuk : yueOnuk / K. B. denoros,
H. . Hukonbckas ; pex. coser : JI. A. ITyuxos (npex.) u ap. - M. : ['opnas xaura, 2012. - 534 ¢. :
Wi1., cxembl, Taba. - (OOorameHue Mojae3HbIX HckomaeMbix). - ISBN 978-5-98672-282-5.
(bubmmorexka MI'TY 622.7 @ 342)

0) lonotHuTeIBLHASI TUTEPaTypa:

1. Ko3un B.3. UccnenoBanue pya Ha 000raTUMOCTh. Yd. mmocobue. Ypai. roc. TOPHBIHA
yH-T — ExarepunOypr: 13a.-so YITYVY, 2008

2. Mutpodano C.U., Bapckuit JI.A., Cameirma B.Jl. HcciemoBanue mOJI€3HBIX
HCKOMaeMbIX Ha oboratumocth. M.: Henpa, 1974. - 352 c.

3. TexHuyeckas OICHKA MHHEPATBHOTO ChIphsi. OnpoOOBaHWE MECTOPOKICHHIM.
Xapakrtepuctuka celpbsi: CripaBounuk /mof penl. I1.E. Octanenko. M.: Henpa, 1990. -272 c.

4. TexHoNmorMYecKasi OIEHKA MHHEPATBHOTO CBHIPhs. METOABl  HCCIIeOBAHUS:
CnpaBounuk / [Toa. Pex. I[1.E. Ocranenko. M.: Henpa, 1991. 280 c.

B) MeToanyeckne yKazaHus:

1. Opexoa H.H. T'opnora O.E., ®aneeBa H.B. «OcHOBBI Hay4HBIX HCCIICIOBAHUU H
UCCIICIOBAaHNE pyd Ha o000oraTuMocTh (mpakTukym).- Marauroropck: MITY, 2020.
https://newlms.magtu.ru/course/view.php?id=75773

2. ®aneeBa H.B. Meronnueckue yka3zaHust K KOHTPOIBHOU paboTe Mo



file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
https://e.lanbook.com/book/111337%203
https://e.lanbook.com/book/111337%203
https://newlms.magtu.ru/course/view.php?id=75773

mucuuruinHe «['OpHOe n1eno M oKpyKaromas cpega» s CTylAeHToB crneuuanbHoctu 130405.
Marnautoropck: MI'TY, 2012.- 18 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

file:///C:/Users/User/Documents/Yuraembie % 20kypcbl/MPHa0/2018%20r.%20%20issledo
vaniya-poleznyh-iskopaemyh-na-obogatimost.pdf 1. MccinemoBanus MOJE3HBIX HMCKOIMAEMBIX
Ha oboraTuMocCTh : [yueb. mocobue] / B. I'. Camoituk. — [lonenk: JlonHTY, 2018. — 190 c.

https://magtu.informsystema.ru/uploader/fileUpload?name=2519.pdf&show=dcatal
oques/1/1130307/2519.pdf&view=true 2. Jleroas, E. 0. O6oraiienue mojae3Hpix HCKOIAEMBIX -
yuebnoe mocooue / E. 0. Jle-roas, O. I1. [llaBakynesa ; MI'TY. - Maruutoropck : MI'TV, 2016.
- 1 anextpos. ont. quck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3180.pdf&show=dcatal
0Ques/1/1136613/3180.pdf&view=true 3. Emenbsnenko, E. A. Onpexpenutens pyaHbBIX |
OPOI000Pa3yIOIINX MHHEPAIOB IO MPOCTEUIINM CBOWCTBaM : ydeOHoe mocobume / E. A.
Emenbsiaenko, E. I'. Oxoruna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 371eKTpoOH. ONT. TUCK
(CD-ROM). - URL: URL:

https://e.lanbook.com/book/111337 1. Asnoxun, B.M. OCHOBBI 000TaIIEHHS TTOJIE3HBIX

UCKOMaeMbIX | yueOHUK : B 2 Tomax / B.M. ABmnoxun. — 4-e u3a., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHONMOTHH 00OTANICHMS MTOJIC3HBIX HCKonaemMblx — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2. — TekcT : anekTpoHHbIH // JlaHb : 37€KTpOHHO-OMOIMOTEYHAS

IIporpaMmmHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUs TULIEH3UU

MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional
7Zip CBOOOJTHO 0ecCpoyvHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0eCcCpoOUHO
[Iporpammoe
obecneueHue 11

anasa K-76-14 ot 17.11.2014 Geccpodro
MHKPOCTPYKTYPBI
IMOBEPXHOCTU TBEPABIX

T

Ne 135 o1 17.09.2007 6eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanwne xypca Cchlka
HanuonaneHass ~ MHQOPMAIMOHHO-aHAIUTHYECKAS
cuctema — Poccuiickuii  unmexc  mayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PHILL)
ITouckoBas cucrema Axanemus Google (Google

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

Scholar)

Nudopmanmonnas cuctema - Ennaoe okHO goctyna

K HH(GOPMAaIMOHHBIM Pecypcam

denepanpHOE roCyJapCTBEHHOE 010/ DKETHOE

YUPEKICHUE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/

MIPOMBIIICHHON COOCTBEHHOCTHY
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

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



file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
file:///C:/Users/User/Documents/Читаемые%20курсы/ИРнаО/2018%20г.%20%20issledovaniya-poleznyh-iskopaemyh-na-obogatimost.pdf
https://magtu.informsystema.ru/uploader/fileUpload?name=2519.pdf&show=dcatalogues/1/1130307/2519.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2519.pdf&show=dcatalogues/1/1130307/2519.pdf&view=true
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MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

CreunanbHble TOMEIICHUS 1715 TPOBEICHUS 3aHATHI JICKIIMOHHOTO TUIIA!

Jlexunonnas aymutopus 104 -MynpTUMeEOUiiHBIE CpelcTBAa XpaHEHHUs, Nepelayd U
npeJcTaBieHust HHGOpMaIuu.

[Momemenust st camocTosATenbHOU paboTel: KoMmmbroTepHsiii kitacc -lIlepconanbHbie
komIbioTephl ¢ maketom MS Office, Bbixogom B MHTEpHET M ¢ IOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHHBepcHTeTa: UuTanbHble 3ajbl OMOIMOTEKH -
[Tepconanbubie KommbioTepsl ¢ maketom MS Office, Boixomom B MHTEpHET U ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenue s XpaHeHuss W OPOQUIAKTHYECKOro OOCITYXHBaHUS  y4eOHOro
obopynoBanus: komH.030, 9, Illkadbr ans xpaHeHus y4eOHO-METOIUYECKOH; MOKYMEHTAIIWH,
y4eOHOTro 000pyI0BaHUS M YU€OHO-HATJISTHBIX TTOCOOUH.

07A - CnecapHoe o00pyI0BaHUE.

JlaGopaTopus oboraiieHus 1moie3HbIX uckonaeMbix 013

1. ®noranuoHHbIe 1a00paTOPHBIE MAILIUHBI

2. KoHILIEHTpaIlOHHBIHA CTO

3. MarauTHBIH cernaparop

4. YcranoBka OecrieHHOM (iioTaruu

5. BunroBoii cenaparop

6. Becnl

7. pH-metp

8. BuHOKYJIsIpHbIE TYTIBI

JIaboparopus 9 - Aranuzarop u3obpaxenus Munepan C-7



IIpunoxenne 1
6 YueOHO-MeTOAMYECKOE 00ecliedeHHe CaMOCTOATeIbHON padoThl 00yYarO M XCs

Mo mucnummmne «MccnenoBanue pya Ha 000raTUMOCTb) IPEIyCMOTPEHA ayAUTOPHAS U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AynuTopHas caMoCTosITeNIbHasl paboTa CTYICHTOB IPE/IoiaraeT MPoBEICHHE UCCIIeIOBAHUI
110 TEME, COOTBETCTBYIOIICH HarpaBiaeHHOCTH «O00ramieHie nojIe3HbIX HCKOTAEMbIX),
IIOCTAHOBKY M IIPOBEJICHNE YKCIIEPUMEHTA Ha JTA0OPATOPHBIX 3aHSATHSX, TIOMCK M aHAIN3
uHpopManuu, 00paboTKy MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX TAaHHBIX U PACUETHI.

Tema 1. BBegenue. Ot1aribl IPOMBIIUIEHHOTO OCBOEHUSI MECTOPOKAeHUI. CTaluu UCCIIEOBAHUS
pya Ha 060raTUMOCTb.
YcTHBIM onpoc.

1. [ns yero nenaroTcs MCCIEAOBaHUS HA 00OTaTUMOCTb.

2. Ha ocHOBaHNH 4ero cocTaBIIIeTCS TEXHOIOTHISCKUH PEriIaMCHT.

3. UYrto BKIIIOUAET B ce0sl TEXHOJIOTMUECKUN PETIaMEeHT.

Tema 2. ®u3nKo-MeXaHUUECKHUE CBOICTBA Pyl U MPOAYKTOB oborarienus. OToéop mpoo,
MOJITOTOBKA MPOO K MCCIICAOBAHUSIM
Temamuxka nadopamopuvix padom
1. CocraBiieHre NPUHIUIUATBHBIX CXEM COKpAIICHUs TPOOkI pyAbl 10 TpeOyeMoun
MAacCCBI.

Tema 3. MeTo1bl U3y4€HUS 3JIEMEHTHOI'0, MUHEPAJIBHOI'O COCTaBA Py U
TEXHOJIOTUYECKHE MCCIEIOBAHUS 000TaTUMOCTH TIOJIE3HBIX UCKOTIAEMbIX
Temamuka nabopamopuvix padom

2. OOpaboTka H300paxeHUsI - MUKPOCKOITMUEKOTO CHUMKA nutHda.

Tema 4. CenapanilnoHHbIE XapaKTEPUCTUKU (KPUBBIE pa3iesiCHuUs)

Temamuka nabopamopuvix padom

Omnpenenenue n3Menb4aeMocTH pybl. [loctpoenne rpadukoB KHHETUKN U3METbYEHUS
Omnpenenenne packpbiBaeMoCTH MUHEPAIOB. [locTpoeHne 3aBUCUMOCTEN PACKPBITUS MUHEPAJIOB
OT MPOJOJIKUTEIbHOCTH U3MEIbUYEHHUS PYbL.

3aoauu ona npomeHncymouno20 KOHmpoJisa

[Tpumep. Huxe npuBeneH GpakMOHHBIN COCTaB KACCUTEPUTOBOU PY/bl, U3MEIbUEHHOU B
tedeHue 40 MuH:

®paknus Hepynnas Cpoctkn Pynnas
v, % 50,4 44,3 5,3
Bsn, % 0,39 0,37 8,30

Omnpenenure K03 HULIHUEHT paCKPhIBAEMOCTH KaCCUTEPUTA U KATETOPHUIO MO PaCKPbIBAEMOCTH
PYIBL

Tema 5. MccnenoBanus Ha 000TaTUMOCTh MATHUTHBIMH M TPaBUTAIMOHHBIMU MeTofamu. OOras
CTPYKTypa cXeMm oboramieHus. 3aMKHYThIE€ OIBITHI.

Temamuka nabopamopuvix padom

1. HcnobiTaHue MOJIE3HBIX UCKOTTIAEMBIX Ha 000TaTHMOCTh TPaBUTAIIMOHHBIMUA METOIaMHU
oboramenus. [ToctpoeHre u aHanu3 KpUBbIX o0oratuMocTd. OTpeeieHue TEOPETHIESCKH
BO3MOXHBIX PE3y/IbTaTOB IPAaBUTALIMOHHOTO 0OOTAIICHUS PY/IbI.

2.  HcuprTanus 000raTUMOCTH TIOJIE3HBIX UCKOTTAEMBIX MAarHUTHBIMU METO/IaMHU.

Tewma 6. UccnenoBanus Ha o6oraTUMOCTh (uiotanueid. 3MeHYMBOCTh XapaKTePUCTUK PY/I.



VYcepeanenue pya v yrpaBieHUE KaueCTBOM MPOTYKIIUH
Temamuxka nadopamopuvix padom
3. BoimonHeHue GIOTAIMOHHBIX OMBITOB [0 MPUHITUITY HEMPEPBIBHOTO TIPOIECcCa.
4.  VcublTaHus 000raTUMOCTHU MOJIE3HBIX UCKOMAeMbIX (JIOTALIMOHHBIMUA METOJaMU

Tema 7. BeiOOp TeXHOJIOrHYECKOM cXeMbl pazzaesieHus. [IpoBeneHre moynpoMbIIUICHHBIX U
MIPOMBIIUICHHBIX UCIIBITAHHH.
3agayu AJ18 NPOMEKYTOYHOT0 KOHTPOJIsI

3anauu JU1si IPOMEKYTOYHOT'O KOHTPOJIS

2. Paccunraiite 3¢ (h)eKTUBHOCTh MPU3HAKa pa3AeieHus Dy U MoKa3aTesb IpU3HaKa pa3/ieieHus 110
KPUBBIM 000TaTUMOCTH, UCIIOJIBb3YS CIEIYIOIINE PE3YIbTaThI.

Jis pyasl, moka3aTesb KOHTPACTHOCTH KOTOPOi paBeH 1,12, onpeneneH cineayomui
(bpaKIMOHHBII COCTaB MO pa3AeIUTEILHOMY IPU3HAKY

Homep | I'pannmna ¢pakuuii no Benmmunne | Ci, % Yo , %0
(bpakuuy | pa3aeauTeabHOrO MPU3HAKA
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. IIpousBogutensHocth hadpuxu — 100001/cyT. Ha pabprke momyyaroT 2 KOHIIEHTpaTa.
CBUHIIOBBII ¢ coepxkaHueM B HEM cBUHIA — 55%, niuHKa — 5%; Ipy U3BJICYCHUHU B HETO CBUHIIA —
85%; LluukoBbIi1 ¢ coaep:kanreM B HEM 1uHKa — 50%, cBuHIA — 1%; Ipy W3BJIEUEHUH B HETO
uuHka — 80%. Pyna umeer conepxkanue: ceunna — 1%, munka — 1,5%. Onpenaenuts noTepy CBUHIIA
C XBOCTaMH.

4. Macca nipo6s! pyasl 1000 kr, pazmep makcumanbHoOro kycka 50 mm, a =2, K =0,1. coctaBpTe
CXEMY Pa3/IeiKH MPOOHI.

5. Pacxop cobuparens no rexHonorudeckoi cxeme — 100 r/t. HaBecka pyast — 100 rp.  Kaxoe
KOJIMUECTBO peareHTa (MJ1) Hy>KHO JO3UpOBaTh B mpoiiecc, eciu kKoHeHTpaus — 0,1 % ?

6. Brimonaen cutoBoii ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [TonydyeHs! Brixoaa, T:
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEpPUCTUKH KPYITHOCTH.

Tema 8. OueHka pe3ynbTaToB uccieaoBaHuii. OpopmiieHHe OTYETOB.
[TrceMeHHsIi onpoc
1.IIpaBuna opopmiieHHUs] pUCYHKOB.
2.IIpaBuna opopMIIEHHS CCHUIOK.
3.ITpaBuna opopmieHue TaOIHII.
4.Crpykrypa otyeta o 'OCT.



OIIeHO‘leIe cpeacrea Jid MpoBEACHUSA HpOMe)KyTO‘lHOﬁ arreCcralmum

HpOMe)KYTO‘IHaH arrecTanuda UMECT LECJIBIO OMMPEACIUTD CTCIICHD NOCTHXKCHUA 3allJIaHUPOBAHHBIX PE3YJIBTATOB O6y‘IeHI/I${ 1o KaX(HOﬁ JUCHUIIIINHE

(MomyIi0) 32 onpeeNeHHBIN neproa 00yueHust (CeMeCTp) M MPOBOIUTCS B (hOpME TECTUPOBAHHUS U 3AIIUTH IPAKTUYECKUX paboT.

CrpyKTypHBIi
3JIEMEHT

KOMIICTCHIIHN

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1eHOYHEIE Cpe€acTBa

OIIK-4 roToOBHOCTBIO C C€CTCCTBCHHOHAYYHBIX HOSI/II_[I/Iﬁ OLOCHUBATL CTPOCHUC, XUMHUYECKUN U MI/IHepaHBHHﬁ COCTaB 3€MHOH KOPHI, MOp(bOHOFI/ILICCKI/Ie
0COOEHHOCTH U T'€HETUYECKUE TUIIBI MGCTOpO)KIIGHI/Iﬁ TBCPABIX ITOJIC3HBIX MCKOIMACMBIX MPU PCIICHUHU 3a4a4 110 pallMOHAJIbHOMY U KOMIIJICKCHOMY

OCBOCHHIO I'€OpECYPCHOI'O NMMOTCHIMAJIA HEAP

3Hathb ... OCHOBHBIE ONPEJIEIICHUS U TIOHATHUS Bonpocs1 3a4era
€CTECTBEHHBIX HAayK 1.00BeKT uccnea0BaHNs TEXHOIOTHUECKON MIUHepanoruu. 2. Buasl npod mpu
... OCHOBBI TEXHOJIOTUYECKOU reoJIoropa3BeIouHbIX padoTax.
MUHEpaJIOTuu 3. Tumnsl npo6, uxX MpegHa3HauYCHHE.
4.XapakTepycTHKa XUMUYECKIX TUIIOB NMPOo0, MpeaHa3HAYECHUE.
5.XapakTepucTHKa U MpeJHa3HaYeHHEe MUHEPAIOTHUYECKUX THUIIOB IpoO.
6.Munepanorudyeckue mTyQHbe TPoObI.
7.ITocnenoBarenbHOCTh U3YUEHHS] MUHEPATOrMUECKHUX ITY(HBIX TpoO.
8. XapakTepucTHKa U NpeHa3Hau€HUEe TEXHOJIOTUYECKUX MPOO.
9.IloHATHE CTPYKTYPBI U TEKCTYPHI PYA.
10.25meMeHTHBIN cOCTaB PyI.
11.MuHepanbHBbIi cOCTaB py/I.
12.®u3nKo-MeXaHNYECKUE CBOMCTBA PYJ M POIYKTOB O0OTAIICHHUS.
YMets ...pacro3HaBaTh U U3y4aTh 3ammTa 1a0opaTopHOii padoThl
TEXHOJIOTHYECKHE OCOOEHHOCTH O6paboTka n300pakeHUsI- MUKPOCKOMTUYECKOTO CHUMKA TITH(da.
MUHEPAJIOB U Py
Bnaners ...uHgopmayueii 0 CBOICTBaX U

XapaKTCPUCTHKAX MUHECPAJIbHOI'O ChIPbA U
BMCIAOIIHUX ITOPOJ
... HABbIKAMU OYEHKU CMPOEHUA,

3agayu 118 NPOMEKYTOYHOT0 KOHTPOJIS

Jlnist pazfienieHust Kakoro ChIpbsl HanOoJIee 4acTo MCIOJB3YIOT TEXHOJIOTMYECKUEe CBOMCTBA?

(mpuMepsl 3ajaHKi 110 BapUaHTaM)
9  rpaBUTAMOHHBIE (TUIOTHOCTH);

puioxenne 2




CTpyKTypHBI
JJIEMEHT

KOMIICTCHIIUHN

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

O1eHOYHEIE Cpe€acTBa

XUMUUECKO20 U MUHEPATLHO20 COCMABO8
Mopghonocuueckux 0cobeHHoCmu u
2eHemu4ecKkue munog pyo u MUHEpanios

10 marauTHblEe (MAarHUTHasT BOCIPUUMYHMBOCTH, MAarHUTHAs KECTKOCThb - KOIPLMUTHUBHAS
cwia 1yt GeppoOMarHUTHBIX MUHEPAJTIOB, OCTATOYHBIN MarHEeTHU3M);

11 »snexTtpuyeckue (ANEKTPONPOBOIHOCTD, AUIICKTPUUECKAs MPOHUIIAEMOCTh, KOHTAKTHAs
AIEKTPU3ALMUS - TPUOOIICKTPU3ALINSL, TOTYITPOBOIHUKOBBIE CBOMCTBA);

12 wmexanuueckue (TBEpAOCTh, XPYIKOCTb, YIIPYTrOCTh U MIIACTHYHOCTb, UCTIOJIb3yEMbIE IPU
n30MpaTeTbHOM IPOOJICHUN U H3MEIIbUCHUH ),

13 ontuueckue (OKpacka, IpO3pavHOCTb, IPOITYCKAHUE U OTPaKEHHE CBETA);

14 mroOMUHECIIEHTHBIC (poToIFOMUHECTICHTHBIE, PEHTT€HOJIIOMUHECIIEHTHBIE,
TEPMOJTIOMUHECIICHTHBIE);
15 mnoBepxHOCTHBIE (cMauMBaeMOCTbh, (baoTupyemMocTsb, B3aUMOJICIICTBHE c

dioTOopeareHTaMu: coOUpaTeIsIMUA, aKTHBATOPAMH, JCTIPECCOPAMH );

16 copOimoHHEIE (a1COPOIIMOHHBIC, HOHOOOMCHHBIC),

17 Tepmuueckue (TEMIOBBIE XapaKTEPUCTUKH, TOBEICHNE IPU HATPEBaHUN );

18 xumudeckue (PacTBOPUMOCTH B Pa3JIMIHBIX peareHTax, PeakIMOHHAs CIIOCOOHOCTS ),
19 panuanuoHHbIE (€CTECTBEHHAS M HaBeJIEHHAS PaJUOAKTHBHOCTS);

20 OaxTepuanbHbIC (B3aMMOACHUCTBUE C OAKTEPHSIMH).

[IK-11cnoco6HOoCTHIO pa3pabaThIBaTh U JOBOJIUTH 10 UCTIOJHUTEIEH HAapsAbl U 3aJaHKsI Ha BBINOJIHEHHE TOPHBIX, TOPHO-CTPOUTENBHBIX U OYPOB3PHIBHBIX
paboT, OCYIIECTBIATH KOHTPOJIb KauecTBa paboT U o0ecreynBaTh MPABUIBHOCTD BBIMOJIHEHUS UX UCIIOJHUTEISIMH, COCTABIIATh Tpaduku padoT U
NePCTIEKTUBHBIE TUIAHbI, NHCTPYKLIMH, CMETHI, 3asBKM Ha MaTepuaibl 1 000py10BaHUE, 3aNOJHATh HEOOXO0AMMbIE OTYETHBIE IOKYMEHTHI B COOTBETCTBHH C
YCTaHOBJICHHBIMH (hOpMaMH

3HaTh

Homenxnamypy u cmpykmypy
OOKyMeHmayuu

Bomnpocsl 3auera

TexHOIOrnuecKuil periaMeHT.

[TaciopT mpoObI

Kypuan nabopatopHbIii.

O0BeM U coziepkaHue PeTIaMeHTOB.

[TpriMep TEXHOJIOTUYECKOTO periaMeHTa nepepadoTKi reMaTUTO-MarHeTUTOBBIX PY/I.

aorwdPE

VYmers

... COCTaBJIAThH rpauku padboT U
NIEPCIIEKTUBHBIE TUIAHbI, NHCTPYKILINH,

3amganue
6. CocTaBuTh PparMeHT TEXHOJIOTHUYECKOTO periaMeHTa nepepaboTKu MeTHO-ITUHKOBOM




O1eHOYHEIE Cpe€acTBa

CTpyKTypHBI
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMITETCHIIHT
3asiBKM Ha MaTepuasibl U 000pyAoBaHue, | py.sl (110 3a/1aHUIO MIpernogaBaTes).
3aIOJTHATh HEOOXOAUMBIE OTYETHBIC
JIOKYMEHTBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU (hOpMaMu

Bnaners ...Hagvlkamu eedenus dcypranra pabom u | IlpoBepka oT4yera J1a00pPaTOPHOI PadOTHI

CoOCmasnenus omuemos 00 uccieoo8aruu
Ha 0bo2amuiocs.

e Omnpezaenenue usmenbuaeMoctu pyasl. [locTpoenue rpapukoB KHHETUKU
U3MEJbYCHUS

* HcnplTaHue NOJE3HBIX UCKOMAEMbIX Ha 000raTUMOCTb I'PaBUTALMOHHBIMU METOAAMHU
oOoraienus. [locrpoenue u ananu3 KpuBbIx odoratuMoctu. OrpeesieHue TeOPEeTUYECKH
BO3MO>XKHBIX PE3YJIbTaTOB IPABUTALIMOHHOTO 00OTallleHus PYAblL.

e lcnbiTanust 000raTUMOCTH MOJIE3HBIX UCKOMAEMbIX MarHUTHBIMU METOJAMH.

[IK-12 roToBHOCTBHIO OIICPAaTUBHO YCTPAHATH HAPYUICHUA IMTPONU3BOACTBCHHBIX ITPOLCCCOB, BECTU HepBI/I‘lHHﬁ YUYCT BBIIIOJIHACMBIX pa60T, aHAJIN3UPOBATH
OICPAaTUBHBIC N TCKYIIHE IMOKA3aTCIIU IMTPOU3BOACTBA, 000CHOBBIBATH OPpCAJIONKCHUS IO COBCPHICHCTBOBAHUIO OpraHru3alvu IMpoOnu3BOACTBaA

3HaThb ...8UObL U NOPAOOK UCCTIE008AHUSL Bonpocsl 3a4era
...MEMOObL U MEMOOUKU UCCTIe008AHULL 1. [Tpuntun Yeuorra?
...Kpumepuu MOOenuposanus, Memoovl 2. Pa3zmep dpaxiuy MuHepaJbHBIX YacTHIL?
obpabomxu ungopmayuu. 3. Kak n3MmeHsieTcs HeneanpHas cernapaluoHHas XapaKTepuCcTuKa?
4. Kak ¢ yBenuueHueM KpyTHU3HBI CENapallMOHHOM XapaKTEPUCTUKHU CXEMbI MEHSETCS
CoJiepKaHue TI0JIE3HOTO KOMITOHEHTA B KOHIICHTpaTe?
5. [TocTaHOBKa 3a7ja4u MPOTHO3UPYIOLIETO PacyeTa TEXHOJIOTHUECKUX CXEM.
Ymertb ...NOCMABUMb IKCNEPUMEHMATLHYIO . 3agaun 1J1s1 IPOMEKYTOUYHOTO KOHTPOJIS

cepuio no npedoCmagieHHOMY NAAHY,
...CHIIAHUPOBAMb U NOCNABUNND
9KCNEepUMeHm

...OYeHUBams 00CMAMOYHOCb U
00CMOBEPHOCTb IKCHEPUMEHMATLHBIX
OQHHBIX, KOPPEKMHO 8bIPANCAMb U

Onpenenure, NpUroIHO 1 ypaBHeHHE ToBapoBa A ONMCAaHUs KUHETUKH U3MEIbYCHHUS
pyasl | mo kpynaoctu -0,10+0 u -0,074+0 Mm.




O1eHOYHEIE Cpe€acTBa

CTpyKTypHBI
HJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIHH
ap2ymeHmupo8aHHo 060CHOB8bIBAMb
NOJI0JICEHUs npeOMemHOU 00iacmu
3HAHUSL
Bnagers ... HAYUHOU mepMuHo02uell 8 obracmu 3amura Ja6opaTopHOii padoThI

obocawenus n.u.,

... Memooamu pabomul ¢ NPUKIAOHBIMU
CReyuanu3upOBaAHHbIMU NPOCPAMMAMU U
bazamu OaHHbIX;

... OCHOBHbIMU Memooamu u npubopamu
HAYYHBIX UCCIe008AHULL 8 00aACmU
obocawenus n.u.

3. Omnpenenenue packpbiBaeMocTd MuHepasoB. [locTpoeHne 3aBUCUMOCTEN pacKpBITUS
MHUHEPAJIOB OT MPOJIOJDKUTETLHOCTH U3MENBbUYCHUS PY/IbI.

I1K-16 roTOBHOCTBIO BBIIIOJHSITH 9KCIICPUMCHTAJILHBIC U na60paT0pHLIe HUCCIICAOBAaHUA, MHTCPIPCTUPOBATD MOJIYYCHHBIC PE3YJIbTATHI, COCTABIIATH U
3alIuIIaTh OTYCTHI

3HaTh ... OCHOBHbLE MEmOoObl UCCIe008aAHUL, Bonpocs! 3auera
UCNONIb3YeMbIX 8 0002auieHUU NOJIe3HbIX 6. Mertoanka SPI.
UCKONAeMblX...; 1. Meroanka pupmsl «Auc-Haamepcey.
... UCTNOYHUKU HAYYHOU UHDOpMayUuU U 8. Mertoauka uHcTuTyTa «MexaHoOp».
0b1acmsb noucka. 9. Kaxkoe ¢usnueckoe CBOWCTBO Py/Ibl ONPEAEISIETCs pa3aaBiIuBaHueM Kycka?
10.  YpaBHeHME KUHETUKH (DIOTALMH.
11.  Jlna xakodl pyAsl IenecooOpasHa KpYIMHOTOPIMOHHAS COPTUPOBKA HA YCIOBHBIC
COpTa, BHYTPUCOPTOBOE YCPEIHEHHE B COPTOBOM CKJIaJe-CMECHUTENE C MOocienyromei
HIMXTOBKOM MU pa3/ielbHON nepepaboTKoi copToB?
12. Vupekc uuctoit pabotsl boHa.
YMmetn ...0amv onpeoenenusi U 00bACHUMb 3agaum AJsl MPOMEKYTOUYHOT0 KOHTPOJIS

CYWHOCMb A61eHULL

...COOUPamMb U CUCMEMAMU3UPOBAMb
PA3HO00PA3HYI0 UHGOpMayuo u3
MHO2OYUCTEHHBIX UCIOYHUKOS,

3.5. Huxe npuBeneH (pakIHMOHHBIA COCTaB KAaCCUTEPUTOBOM pyIbl, M3MEIbYEHHOW B
teueHnue 40 MuH:
Opakuus HepynHas
Y, % 50,4

Cpoctku Pynnas
44,3 53




CTpyKTypHBI
JJIEMEHT

KOMIICTCHIIUHN

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

O1eHOYHEIE Cpe€acTBa

oocyacoams cnocoobwl 3¢hpexmusrnoco
pewenuss HayuHoul npooiembl...;

... Ha OCHOBe cOOPaHHOU UHDOpMayUU
8bLABIIAMb MEHOEHYUU, BCKPbIBAND
NPUYUHHO-CIeOCMBEHHbLE C53U,
onpeodensims yenu, 8bloupams cpeocmaa,
8b10GU2AMb 2UNOME3bL U UOCU.

Bsn, % 0,39
Omnpenenure  KOdPPHUIMEHT
PaCKPBIBAEMOCTH PYBI.

0,37
pacKpbIBAEMOCTH

8,30

KaCcCUTCpHuTa u KaTCropuro Io

Bnanets

... Memooamu nouUcKka uL@opmayuu 8
oubnuomexe u cemu UHmMepHen,
... HABBIKAMU U MeMOOUKamu 0000ueHus.
Pe3yIbmamos peueHus,
IKCNEPUMEHMATILHOU OeSIMEIbHOCIU

... OCHOBHBIMU MEmooamu
uccneoosanus 8 ooracmiu ...,
NPAKMUYECKUMU YMEHUAMU U HABbIKAMU
UX UCNONb30BAHUSL,

3awuma nabopamopuvix pabom

4.0Onpenenenue u3MenbuaeMoctu pyasl. [loctpoenne rpadukoB KUHETUKUA U3METbYECHUS
Omnpexnenenne pacKpbIBa€MOCTH MUHEpPaIoOB. [locTpoeHne 3aBUCHMOCTEN PAaCKPBITHS
MUHEPAJIOB OT MPOJIOKUTEILHOCTH U3MEIbUCHHUSI PY/IbI.

5. HcnipiTaHue MOJIe3HBIX UCKOIMAEMbIX Ha 000TaTHMOCTh TPABUTAIIMOHHBIMU METOIAMHU
oboramenus. [loctpoenne u aHanu3 KpuBbIX oboratumoctd. OmpesneneHrne TeOPeTUUECKU
BO3MOXKHBIX PE3YJIbTATOB IPABUTAIIHOHHOTO 00OTAIECHUS PY/IBIL.

6. HcnpiTanus 000raTUMOCTH MOJIE3HBIX UCKOMAEMBIX MATHUTHBIMU METOJaMHU.
HccnenoBanre 000raTHIMOCTH Pyl B KPYITHOKYCKOBOM BHJe. PacdeT mokasarerns
KOHTPACTHOCTHU PYABI IO €€ GPaKIIMOHHOMY COCTaBY M KPHUBBIM KOHTPACTHOCTH.

7. BrimomHeHne QIIOTAIMOHHBIX OIBITOB IO MPUHITUITY HEMPEPHIBHOTO TpoIlecca.

8. VcnpiTanus 000raTHMOCTH MOJIE3HBIX UCKOMAEMBIX (DIOTAIIMOHHBIMH METOIaMU

I1K-18 BrageHreM HaBBIKAMU OPTaHHU3AIMH HAYYHO-HCCIIEIOBATEIBCKUX paboT

3HaTh

... OCHOBHbIE MemOObl UCCTIE008AHUII,
UCNONIL3YeMbIX 8 0002auieHUU NOIe3HbIX
UCKONAEeMbIX...;

... UCMOYHUKU HAYYHOU UHDOpMayuu u
obnacms noucka.

Bomnpocsl 3auera

13. Tlo kakoit popmyie onpenensercs KodpPUIHMEHT U3METbYaeMOCTH ?

14. TIpu cocTaBlieHUH TEXHOJOTUYECKOW CXE€Mbl KAaKUMHU MPUHIMIAMH CJETYET
PYKOBOJICTBOBATHCA?

15. Kak omnpenensior cplydyecTs MaTepuaia?

16. Yem xapakTepusyeTcs CrylaeMoCTh ITyJbIIbI?

17. Yro Takoe cenapalioOHHasl XapaKTepUCTUKA?

18. Ha pa3nuuuu B KakuX pa3eiiieMbIX CBOHCTBAX OCHOBAaH (IOTAIIMOHHBIA METO]T
oOorareHus?




O1eHOYHEIE Cpe€acTBa

CTpyKTypHBI
HJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHITHH
19. TexHonoruveckas mpooa.
20. I'panynomeTpruecKuii COCTaB pyabl.
21. Texcrypa U CTPYKTypa py/Ibl.
22. Pa3nenuTeNnbHbBIC MPU3HAKHA YaCTHII.
23. OpaKIMOHHBIC XapaKTCPUCTUKH.
24. Dranbl uccnea0BaHus (HIOTHPYEMOCTH MHUHEPAIIOB U3 PY/I.
25. Ilens 1 METOAMKA BBIMOJHEHUS TOMCKOBBIX OMBITOB (JIOTAIIUH PY/I.
26. Kakne (akTopbl perylmpyroT IpHu ONpeAeieHUH pekuMa (IIOTallud MUHEPATLHOTO
ChIpbs?
27. Kakue cxeMbl TPUMEHSIOT MPH (PIOTAIMOHHOM 00OTaIeHUH PYyA?
28. dakTopbl, OMpeIesIoe BHIOOP cXeMbl (DI0Tallud MUHEPAJIOB U3 PY/I.
29. OcOOCHHOCTH BBITTOJIHCHUS OTBITOB (PIIOTAIIMH PY/I B 3aMKHYTOM ITUKJIE.
30. OcHOBHBIE MPUYHHBI TIOXO0H (PIOTHPYEMOCTH KPYITHBIX YaCTHII.
31. ®axTOpbl, BIUSIOMIKE Ha (DIOTHPYEMOCTh KPYITHBIX YACTHIL.
32. dnoTtanlMOHHBIC anNapaThl, TPUMEHSIEMbIE JUIs (PIOTAIIMH KPYITHBIX YaCTHII.
Ymertb ...0amy onpeodenieHus U 0ObACHUMb 3agaum 1J151 IPOMEKYTOUYHOT0 KOHTPOJISt
CYUHOCD A6NEHULL, ITo momy4yeHHbIM IrpaU4eCKUM 3aBUCUMOCTSIM ONPEeNsieM BpeMsi, He00X0AUMOe IS
...COOUPamMob U CUCMeMamu3Upo8amy n3menbuenus pyasl B [ u Il ctagusx ot kpymuoctu 15 % kiacca -0,074+0 mm 10 50 % u ot 50
PpazHoodpaszuylo ungopmayuio uz 710 90 % cOOTBETCTBEHHO
MHO2OUUCTIEHHBIX UCTIOYHUKOS,
0bcyscoams cnocobwl 3¢hghekmusHozo
peulenus Hay4Hou npooiemsl...;
... HA OCHOBe cOOpPanHOl UHpopmayuu
BbIABIAMb MEHOEHYUU, BCKPbIEAND
NPUYUHHO-CIeOCMBEHHble C8A3U,
onpeoensims yenu, 8bloupams cpeocmaad,
8b108USANb 2UNOME3bL U UOEU.
Branets ... MEMooamu nOUcKa ungopmayuu 8 3amuTa Ja6opaTopHOii padoThI

oubIuOmexe u cemu UHmMepHem,

5.

HcnblTaHue moJIe3HBIX HCKOMAaeMBIX Ha 000raTUMOCTh I'paBUTAlUOHHBIMU MCTOAAMU




CTpyKTypHBI
JJIEMEHT
KOMITETCHIIHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

O1eHOYHEIE Cpe€acTBa

...HABbIKAMU U MemOOuKamu 0b60ouenus
Pe3yIbmamos peuieHus,
IKCNEPUMEHMAILHOL OeSIMENbHOCMIL,

... OCHOBHbIMU MEeMOOaAMU
uccnedosanus 6 ooaacmu ...,
NPAKMUYECKUMU YMEHUAMU U HABLIKAMU
UX UCNOIb308AHUSL;

06OFaIIIeHI/I${. HOCTpOGHI/IC M aHaJIU3 KPUBBIX 000raTUMOCTH. Onpez[eﬂeHHe TCOPECTUUCCKU
BO3MOJHBIX PE3YJIbTATOB I'PABUTALIMOHHOI'O O6OF3,IJ.[€HI/I5I PYALL.

I1K-20 YMCHUEM pa3pa6aTLIBaTL HCO6XO,I[I/IMYIO TEXHUYCCKYIO U HOPMATHUBHYIO JOKYMCHTAUIO B COCTABE TBOPYCCKUX KOJUICKTUBOB U CaMOCTOATECJIBHO,
KOHTPOJIUPOBATH COOTBETCTBUEC ITPOCKTOB Tpe6OBaHI/I$IM CTaHAApPTOB, TCXHUYCCKHUM YCIIOBUAM U JOKYMCHTaM HpOMI:IHIJIGHHOﬁ 6C3OH3.CHOCTI/I,
p33pa6aTHBaTB, COTJIACOBBIBATH U YTBCPIKAATh B YCTAHOBJICHHOM IMOPSAAKE TEXHUYCCKUEC, MCTOANYCCKUC N MHBIC NOKYMCHTHI, PECTJIAMCH TUPYIOIINUC
MOPAJO0K, KAUECTBO U 0E€30IaCHOCTD BBLIIIOJIHEHHUS TOPHBIX, TOPHO-CTPOUTCIIBHBIX W B3PBIBHBIX pa60T

3HaTh ...CIMPYKMYPY MeXHOI02UUECKO20 Bonpocs! ycTHOro onpoca
pearamenma 1. [TpaBuiia opranusanuu pabodero Mmecra
2. [TopsiioK TOATOTOBKH ~ SKCHEPUMEHTA
3. ITopsiioK BBIMOJIHEHUS UCCIIETOBAHUI
YmeTh ...COCMABUMb pa30en mexHoao2u4ecko2o | 3aaadyu AJs NPOMeEKYTOYHOT0 KOHTPOJIs
pearamenma 1. IlpousBogurensHocTh (habpuku 100001/cyT. Pabpuka nepepadbaTsiBaeT pyay,
MOCTYTAIONIYIO ¢ 2-X PYAHUKOB: 1-i1 ¢ comepkanueM 1% u 06bEM nepepaboTKu COCTABIISIET
20% ot obmero; 2-i ¢ conepxxkanueM 1,5% u 06béM nepepadotku 80% ot obmrero. [TomydaroT
KOHIIEHTpAT ¢ coaepkanreM 50% u xBocThI ¢ coaepxanuem 0,1%. Onpenenuts norepu
MeTajlla C XBOCTaMH.
2. Ha ¢abpuke nomydaroT 2 kKoHIeHTpaTa. [leckoBbIii ¢ comepkanrem B HEM meau — 20% u
maccoit — 1001/cyt. 1llnamoBslii ¢ conepkanueM B HEM Meau — 15% u macco 2001/cyT.
dabpuka nepepadaThIBaeT pyay ¢ cojep:kanueM 1% 1 uMmeeT Npou3BOAUTEILHOCTD —
100001/cyT. OnpeaenuTh CKOIBKO TOHH METalllIa BRIIJIABAT HA METALTYPTHUECKOM 3aBOJIC U3
KOHIIEHTpATa.
Biagers ...HagvlKamu cocmasenenue | 3amuTa JJabopaTopHOM padoThI

MEXHON02UYEeCKO20 peclaMernmada.

6. HcnpiTanus 000raTUMOCTH MMOJIE3HBIX NCKOMAEMBIX MAarHUTHBIMHA METOJaMU.




O1eHOYHEIE Cpe€acTBa

CTpyKTypHBI
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS
KOMITETCHIIHT
7. BrimonHenue QuioTaloOHHBIX OIMBITOB MO MPUHIIUITY HEMPEPHIBHOTO MpoIiecca.
8. HcnpiTanus 000raTUMOCTH TOJIE3HBIX UCKOMAEMBIX (MIOTAITMOHHBIMHI METOIaMU
[1K-22

TOTOBHOCTBIO pa6OTaTI) C MporpaMMHbIMHA IPOAYKTaMU O6HICFO H CIICHUAJIBHOI'O Ha3HAYCHUA 1JIA MOJACIIMPOBAHUSA MGCTOpO)KIleHI/Iﬁ TBCPABIX ITOJIC3HBIX
HCKOIIaCMBbIX, TEXHOJOT Ui BKCHHyaTaHHOHHOﬁ Pa3BCIAKHU, ,I[O6BI‘II/I n nepepa60TKH TBCPABIX ITOJIC3HBIX HCKOIIACMbIX, IIPHU CTPOUTCIILCTBE U SKCILNTyaTalluu
IIOA3CMHBIX 06"I>GKTOB, OLCHKC 3KOHOMHUYECKOU B(b(l)eKTI/IBHOCTI/I TFOPHBIX U TOPHO-CTPOUTECIIBHBIX pa60T, IMPONU3BOJACTBCHHBIX, TCXHOJIOTHYCCKUX,
OpraHU3allMOHHBIX U q)HHaHCOBBIX PUCKOB B PBIHOYHBIX YCIOBUAX

3HaTh ... OCHOBHbLE MEMOObl UCCIeO08AHULL 4, [IpaBuna opranuzanuu paboyero Mecra
npOSPaAMMbL MOOETUPOBAHUS, o. [TopsiTOK TTOTOTOBKHU IKCIICPUMEHTA
ucnov3yemvlx 8 obocaujenuu noiesHvix | 6. [TopsiOK BBIMONHEHUS UCCIIETOBAHHM
UCKONAEeMbIX ...,
... UCMOYHUKU HAYYHOU UHDOpMayUuU u
obracmuv noucka.

Ymetp ...0amy onpeoeneHus U 00bACHUNMb 3aga4u 4719 NPOMEKYTOYHOT0 KOHTPOJIS
CYUWHOCMb A6NEHULL, 1. [IpousBonutensHOCcTh Gpadbpuku 100001/cyT. dabpuka nepepadaTeIBacT pyay,
...COOUpamov U cucmemamu3uposams MOCTYMAIONIYIO C 2-X pYIHUKOB: 1-# ¢ conmepkanueM 1% u 00bEM nepepaboTKH COCTaBISET
Pa3HoobpazHyio uHpopmayuro u3 20% ot obero; 2-if ¢ conepxkanueM 1,5% u 06béM niepepadbotku 80% ot obmiero. [lomygaror
MHO20YUCTIEHHBIX UCMOYHUKOS, KOHIIEHTpaT ¢ coaepxkanueM 50% u xBocThl ¢ coaepxanueM 0,1%. Onpenennts norepu
o0ocyacoams cnocoobwl 3¢hpexmusrno2o MeTajuia ¢ XBOCTaMH.
pewenus HayuHou npooiembl...; 2. Ha ¢abpuke nomy4aroT 2 KoHIeHTpaTa. [leckoBslii ¢ conepkanueM B HEM menu — 20% u
... Ha OCHOBe cOOPaHHOU UHDOpMayUU Mmaccoit — 100t/cyr. IInamoBsIii ¢ cogepkanrem B HEM Mean — 15% u macco 2001/cyT.
8bLABNIAMb MEHOCHYUU, BCKPbIEAMD dabpuka nepepabaTeiBaeT pyay ¢ cojepxkanueM 1% u uMeeT mpou3BOAUTETLHOCTD —
NPUYUHHO-CIeOCMBEHHbLE CE53U, 100001/cyT. OnpenenTh CKOJIBKO TOHH METaJlJIa BBITUTABSAT HA METALTYPTUISCKOM 3aBOIE U3
onpeodenams yeuu, 8bloupams cpedcmed, | KOHIIEHTpaTa.
8b108USAMNb 2UNOME3bL U UOEU.

Brnanets ... MeEmooamu noucka ungopmayuu 6 3ammTa Ja60paTopHOii padoThI

oubnuomexe u cemu UHMepHen,

6. HcnpiTanus 000raTUMOCTH MMOJIE3HBIX NCKOMAEMBIX MAarHUTHBIMHA METOJaMU.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHIIUHN

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

O1eHOYHEIE Cpe€acTBa

...HABbIKAMU U MemOOuKamu 0b60ouenus
Pe3yIbmamos peuieHus,
IKCNEPUMEHMATILHOU OeSIMEIbHOCIMU

... OCHOBHbIMU MEeMOOaAMU
uccnedosanus 6 ooaacmu ...,
NPAKMUYECKUMU YMEHUAMU U HABLIKAMU
UX UCNOIb308AHUSL;

7. Brimonaenue (bHOTaI_[I/IOHHBIX OIIBITOB ITO IIPUHIMITY HEIIPEPBIBHOT'O IIpOLECCa.
8. HcnpiTanus 000raTHMOCTH MOJIC3HBIX HCKOIAEMbIX (I)JIOTaI_[I/IOHHbIMI/I METOJaMH

IICK-6-1 crtocoOHOCTEIO AHAJIIMU3UPOBATH T'OPHO-T'COJIOTHUYCCKYHO I/IH(1)OpMaI_II/IIO 0 CBOMCTBax u XApaKTECPUCTHKAX MUHCPAJIbHOI'O ChIPb U BMCIIAIOIINUX

OpOoJ
3HaTh ...OCHOBHbIE NPOYeCcchbl 000caujenus Bonpocsl 3a4era
nonesHvIX uckonaemvix, obecneuusarowux | 33.  DakTOPHI, BIUAIOUINE HA PE3YIbTATH (PIOTAIIMH MUHEPATBHOTO CHIPHSI.
MAaKCUManbHoe ussiedenue 6cex YeHHblx 34.  Kakoe cBOICTBO MMHEPAJIOB Ha3bIBAETCS (PIIOTUPYEMOCTHIO?
KOMNOHEHMOG; 35. Kuaccudukanus MuHepaaoB 1mo GIoTUPYEMOCTH.
...MEXHONI02UYECKUE CXeMbl U PEAHCUMDBL 36.  Jlns 4ero nNpuMeHstoT (hIoTalMOHHbIE peareHThI?
0bo2aujeHus Noe3HbIX UCKONAeMBbIX. 37.  OcHOBHBIE 33J1a4H, pelIaeMbIe MPH U3YICHUHU PIOTHPYEMOCTH MUHEPAIIOB.
... NPUSHAKU ONMUMATILHOUL 38.  IloaroroBka MUHEpAIbHBIX 3€PEH K HCCIIEIOBAHUAM (IOTHPYEMOCTH.
MEeXHOJI02UYECKOU CXeMbl 39. Kuaccudukanus GroTallmOHHBIX peareHTOB U WX [IEJIeBOE Ha3HAYCHHE.
Ymertb ...8bLABAMb 00beKMbl OJis 3agaum 1J151 IPOMEKYTOUYHOT0 KOHTPOJISt
VIAYYUCHUS 6 MEeXHUKE U MEeXHOJI02UU, 1. BrinosiHeH akTUBHBIN KkcniepuMeHT tuna [ 1D N=2% o IIJIaHy BHJ1A
...npednazams, 3HAsL COCMAB Pyobl, Homep onpita 1 2 3 4 5 6 7 8
ONMUMATILHYIO MEXHOI02UI0 X3 + - + — L
nepepabomku; X, + + - — + + — —
...npeocKazamy ONMUMAanbHble X3 + + + + - - - _

nokazamenu pabomsi 0602aMumenbHoU
Gabpuku

[Tnan peanuzoBan Tpwxkael. HeoOxoaumo HalTH MOenb BUIa
y=ap+ a1 X1t apXo + agX3+ a2 X1 Xo + 213X X3+ a23Xo X3+ 2123X1 X0 X3
Y C €€ MIOMOIIBIO OTIPEJICITATh ONITUMAIBHBIN peareHTHBIN pekuM (II0TAIMOHHOTO IpoIiecca,
UCIIONB3YS CIIEAYIOININE YKCIIEPUMEHTATbHBIE TaHHBIE.
1.1. ITpu daoTammu MeIHOM PYAbI H3YUYEHO BIUSHHE PACX00B CyIb(ua HATPHS (X1),




O1eHOYHEIE Cpe€acTBa

CTpyKTypHBI
HJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS
KOMIIETCHITHH
OyTUJIIKCaHTOTreHaTa Kaiaus (X2) u Moaudukaropa (X3) Ha BBIXOJI METHOTO KOHIIEHTpaTa (Yi,
%).
3amaHo Xy, I/T X2, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
[Tonydeno
1) Homep ombita: 1 2 3 4 5 6 7 8
vi,% 35 31 39 33 36 30 34 3,1
2) Ss =0,026.
Bnaners ...uHgopmayueii o ceoticmeax u 3anauu 11 IPOMEXYTOYHOTO KOHTPOJIS

Xapakxmepucmukax MUHEPaIbHO20 CblPbsl
U BMEWArUUX Nopoo

...HABbLIKAMU 0OOCHOBAHUS
YenecooopasHOCMu UCHONb308AHUSL
ONnpeoesieHHbIX Memooo8 0602aujeHus,
...HABbIKAMU pa3pabomKu u peanu3ayuu
nPOEKmo8 npou3800Ccmea npu
nepepabomke MUHEPAIbHO2O U
MEXHO2eHHO20 CbIPbs

2. Paccumraiite 3(Q(EeKTHBHOCTh TPHU3HAKA pa3AeiieHUus D, W I[OKa3aTelb IpHU3HAKa
paszieneHns o KpUBBIM 000TaTUMOCTH, UCIIOJIb3Ys CIEIYIOLINE Pe3yIbTAThI.

2.1. Jlns pynpl, mokaszarenab KOHTPACTHOCTH KOTOPOH paBeH 1,12, onpezeneH cienyromui
(paKLMOHHBIHM COCTaB MO pa3IeIUTEILHOMY MTPU3HAKY

Howmep ['pannna ¢pakuuit o Benmmunae | Cj, % Yo, %0
(bpakumu | pa3IeNUTeNbHOTO PU3HAKA
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. I[IpousBoautensHocTh padpuku — 100001/cyT. Ha pabpuke nomyyaroT 2 KOHILEHTpaTa.
CBUHIIOBBII C coaep:kaHreM B HEM cBUHLA — 55%, nnHKa — 5%; pU U3BIIEUEHUHU B HETO
cBuHIA — 85%:; [luHKOBBIH ¢ conmepkanueM B HEM 1uHKa — 50%, cBuH1A — 1%); pu
u3BJIeueHUH B Hero nuHKa — 80%. Pyna umeer cogepxkanue: ceunua — 1%, nunka — 1,5%.
OrnpenenuTth MOTEPH CBUHIIA C XBOCTAMH.

4. Macca nipo6s1 pynst 1000 kr, pazmep MakcumanbHOro Kycka 50 MM, a =2, K =0,1.




o O1LieHOYHEIE CPENCTBA
CTpyKTypHBI H pea

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU

COCTaBBbTE CXEMY Pa3JICIKH MPOOHI.

5. Pacxon cobupatens no trexnonorundeckoit cxeme — 100 r/t. HaBecka pynst — 100

rp. Kakoe konudecTBO peareHTa (MJ1) HY’)KHO JO3UPOBATh B IIPOIIECC, €CITM KOHIIEHTPAIIUS —
01%?

6. Brinonnen cutoBoit ananu3 Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [lonyuyens! Beixoaa, I
100000; 50000; 40000; 20000; 10000; 5000; 5000. ITocTpoiiTe XapaKTEepPUCTUKH KPYITHOCTH.




IlepeyeHb BONMPOCOB K 3a4eTy:

1.
2.

[To xakoit popmyre onpenensiercs kodhGuiureHT n3mMenbuaeMocTu?
[Ipu cocraBieHUH TEXHOJOTMYECKOW CXEMbl KAaKUMHU MPUHIUIAMU  CJIEAYeT

PYKOBOJCTBOBAThCA?

3.
4.
S.
6.

Kak onpenenstor colityuyecTs MaTepuana?

Yem xapakTepu3yeTcs CryuaeMoCThb MyJIbIIbI?

Urto Takoe cernapanuoHHasl XapakTepucTuKa?

Ha pasnuuum B Kakux pas3aensieMbIX CBOICTBaX OCHOBAaH (IOTALIMOHHBIM METOA

oOorarenus?

7.
8.
9.

10.

[Tpunun Yeuorra?

Pazmep ¢dpakiuy MUHEpATBHBIX YaCTHIL?

Kak n3mensiercss HeneanpHas cenapaioHHasi XapaKTepucTuka?

Kak ¢ yBennueHueM KpyTH3HBI CEMApPAlMOHHOM XapaKTEPUCTUKU CXEMbl MEHSETCS

COACPIKAHUC ITOJIC3HOI'O KOMIIOHCHTA B KOHHGHTpaTe?

11.
12.
13.
14.
15.
16.
17.

[TocTanoBKa 3a/1a4u IPOTHO3UPYIOIIETO PacueTa TEXHOJIOTHUECKHX CXEM.

Metonnka SPI.

Metoauka pupmsl «Amtrc-Yammepey.

Metoauka uacTuTyTa «MexaHoop».

Kakoe (pm3nueckoe cBOWCTBO Py/IbI OMPEIEsSeTCs pa3iaBIuBaHUEM KycKa?

YpaBHEHHE KUHETUKH (PIIOTAIUH.

Jlist kako#t pyasl 1ienecooOpa3Ha KPyIMHOTIOPIIMOHHAS COPTUPOBKA HAa YCIOBHBIC COPTA,

BHYTPHCOPTOBOE YCPEAHCHUE B COPTOBOM CKIIAJIE-CMECHTEINE C MOCIEAYIONICH MUXTOBKOW WIIH
pasznenbHOM epepaboTKOi COPTOB?

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

WNHunekc uyncroit pabotsl boHna.

TexHOIOrn4ecKnil periaMeHT.

TexHonornueckas npooa.

I'panynoMeTpu4eckuii COCTaB py.Ibl.

TekcTypa u CTpyKTypa pyabl.

DJIEMEHTHBIN COCTaB PY/I.

MuHepanbHblii COCTaB PYA.

DU3NKO-MEXaHUUECKUE CBOMCTBA Py M MPOAYKTOB O0OTAIEHHUS.
PaznenurenbHble IPU3HAKU YACTHULL.

DpaKIMOHHBIE XapaKTEPUCTUKH.

CemapalliOHHbIE ~ XapaKTEPUCTUKU  (KpHUBBIE  pa3leNeHus) WId  BO3MOKHOCTH

000TraTUTENLHBIX armnapaTtoB U CXEM.

29.
30.

PackpeiTrie MUHEpanbHBIX (a3.
OO6m1as CTpyKTypa cxeMm 00oTrarieHusl.

HcnpiTaHus OTASIBHBIX TEXHOJIOTHYECKUX onepaunﬁ 060FaII_ICHI/I}I.

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

Bp160p TEXHOIOTHUECKOU CXEMBI pa3/IeICHuUS.

N3MEeHUNBOCTD XapaKTEPUCTUK PYAI.

Ycpennenue pya v ynpaBlIeHHE Kau€CTBOM ITPOTYKIUH.

HcnbeiTanus TEXHOJIOTHUECKUX CXEM.

[IpuMepsl TEXHOJIOTMYECKUX PErVIAMEHTOB.

O0beM U cofiep’kaHue PeriaMeHTOB.

[TpriMep TEXHOJIIOTUYECKOTO perjiaMeHTa rnepepadoTKu reMaTUTO-MarHeTUTOBBIX PY/I.
®parMeHT TEeXHOJIOTHYECKOTO perIaMeHTa mepepadoTKH METHO-IIMHKOBOM PY/IbI.

MeToanyeckue peKOMeHIANMH 1JIsl TOATOTOBKH K 3a4eTy
CryneHT gomyckaercs K 3a4dery npu noceuieHU 80% JEKLINH, BBINOJIHEHUH U 3alUTE BCEX
71a00paTOPHBIX U MPAKTHYECKUX Pa0OT, MPEeyCMOTPEHHBIX POTPAMMOIA.



[TonroroBka K 3a4yeTy 3aKIIOYAaeTCs B M3YUYEHUH U THIATENBHOW MPOPAOOTKE CTYACHTOM
yueOHOro Marepuajia JUCHUIUIMHBI C Y4YeTOM Y4eOHUKOB, JIEKIMOHHBIX, J1a0OpaTOPHBIX U
MIPAaKTUYECKUX 3aHATUH, CTPYNIIMPOBAHHOIO B BUAE KOHTPOJIBHBIX BOIIPOCOB.

Ha 3auet no kypcy cTyneHT o0s3aH NpeJoCTaBUTh MOJHbIN KOHCIIEKT JIEKLIUN, O(OPMIICHHbIE
1abopaToOpHbIE U MPAKTUUYECKHE PAOOTHI.

3auéT mo Kypcy NpPOBOAWUTCA B BHUAE OTBETOB HA IIATh KOHTPOJBHBIX BOIPOCOB U3
IIPEACTABJIICHHOTO BBIIIE IIEPEYHSL.

[TonokutenbHble OLIEHKH «3a4TE€HO» BBICTABISAIOTCSA, €CIM CTYICHT YCBOWJ Y4eOHBII
MaTtepuall, UCYEPIIbIBAIOIIE, JOTUYECKU, TPAMOTHO U3JI0KUB €ro, MOKa3all 3HaHUS CTICIMAIbHON
JUTEepaTyphl, HE JOMYCKall CYIIECTBEHHBIX HETOYHOCTEH, a TakKe IMPaBUIBLHO MPUMEHSUT
MOHATUIHBIN arnapar.

JlocTuxkeHre MOpPOroBOr0 YPOBHS OCBOCHHSI KOMIIETEHIIUN — «3a4TEHO» TMOCIe
MPaBUJILHBIX OTBETOB Ha JIOMIOJHUTEIIBHBIE BOITPOCOB OT MPENOAaBaTes 0 U3y4aeMOMY KypcCy.

JlocTuxeHrne cpeIHET0 YPOBHS OCBOCHUSI KOMIIETEHIIUN — — «3auTeHO» 0€3 JOMOTHUTEIbHBIX
BOIIPOCOB.

PGSyJ'IBTaTBI 3ayeTa OOBABIISIOTCS CTYACHTY IMOCJIC OKOHYaHUA €ro OTBETA B JICHb CAAYU.



