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ABTOpBI:

* KapadananoB Makcum CepreeBud, /lonieHT, TepM00OpaAOOTKH U GU3MKHU METAJJIOB

1. CTPYKTYPA U OB BEM JIJUCHUIIVIMHBI Cospevennbie MeToAbI HCCICI0BAHNA B

MeTaJLITypruu
1. O0BpeMm JTUCHUILINHBI B |3
3a4eTHbIX eINHULAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
[IpakTHyecKre/CeMUHAPCKHUE 3aHITHSI
3. IIpome:xxyToyHas aTTecTAlUA 3auer
4. Texkymas arrecrauus Jomamrass padora 2
Pacuernas pabota 2

2. IINTAHHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIIIMHE MOAYJIA Cospevennbie MeTO/ILI MCCACI0BAHNS B METAJLIYPIUN

WuaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOPBIM IMOKa3bIBaeT, Ha KaKOM YPOBHE
00y4aromuics JOMKEH OCBOUTH PE3YIbTaThl 00YUECHUS U HX MTPEABIBICHUE JOKHO MOITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMS JAHHON AUCUUILINHBI, yKa3aHHOTO B Tabu. 1.3 PTIM-

PIJI.

Taobnuma 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OIleHO‘{HBIe
cpeacTBa 1Jisl OCHUBaHUA

IJIAHUPOBATH U
MPOBOJIUTH
KOMIUIEKCHEIC
HUCCIICIOBAHUS U
W3BICKAHUS IS
pellIeHUs MHKEHEPHBIX
3aJ1a4 OTHOCSIIINXCS K

JIeTaJIu, YIOpPCTBO,
aHAJIMTUYECKUE YMEHHUS

3-2 - XapakTepu3oBaTh
BO3MO>KHOCTH
HCCJIEI0BATENIbCKON aImapaTypbl
1 METOJIOB UCCIIEJOBAHH,
UCITIOJIb3YS] TEXHUUECKHE

podecCHOHAIbHOM XapaKTePUCTUKHU U 00IaCTH
NeSITeNIbHOCTH, PUMEHEHUs

BKJIIOYas IPOBEJCHHUE VY-2 - OG0CHOBaHHO BBIOPATH
U3MEpeHuil, HEOOXOUMYIO amnmaparypy u
IUTAHUPOBAHKE U METOJ UCCIIeI0OBaHUS AJIs
MIOCTaHOBKY pelleHnsl THXEHEPHBIX 3a/1a4,
AKCIIEPUMEHTOB, OTHOCSIIUXCS K
MHTEPIIPETALNIO npoeccuoHaIbHOU
MOJTyYEeHHBIX JESITEIIbHOCTH

pE3yJIbTAaTOB

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHHs 10 NUCHHUILINHE
1 2 3
OIIK-3 -Cnocoben -1 - ITposBnsats ymenue BuaeTh | Jomamnss padora Ne 2

3ayer
PacuerHas pabora No 2




OIIK-1 -Cnocoben
dhopMyIUpOBaTh U
pemaTh Hay4HO-
HCCIIeI0BATENbCKUE,
TEXHUYECKUE,
OpraHU3aIMOHHO-
SKOHOMUYECKHUE U
KOMILJIEKCHBIE 3a/1a4H,
PUMEHSIS
(byH1aMeHTalIbHbIE
3HAHUS

J-1 - IIposBasTs TuaepcKue
KauecTBa U YMEHUS KOMaH/IHOU
paboThI

3-1 - CooTHOCUTH TTPOOIEMHYIO
00J1aCTh C COOTBETCTBYIOIIICH
00acThio (PyHIAMEHTATBHBIX U
OOLIEMHKEHEPHBIX HAYK

3-2 - [IpuBecTu npumepsl
TEPMUHOJIOTUH, IPUHIIUIIOB,
METO0JOTUYECKHUX MOJIXO0I0B U
3aKOHOB (DYHJIaMEHTAJIbHBIX U
OOIIENHKEHEPHBIX HAYK,
MPUMEHUMBIX JJIs
(bopMyITUPOBAHUS U PEIICHUS
3aJ1a4 MpooJIeMHOI 00J1acTH
3HAHUS

I1I-1 - PaGoTas B komane,
paszpabaThiBaTh BapUAHTHI
(bopMyIUpOBaHUS U PELLICHUS
HAy4HO-UCCIICI0BATEICKUX,
TEXHUYECKUX, OPTaHU3ALUOHHO-
IKOHOMHYECKUX H KOMIUIEKCHBIX
3a]1a4, IPUMEHSIS] 3HAHUS
byHIaMEHTAIBHBIX U
OOLIEMHKEHEPHBIX HAYK

V-2 - KpuTn4ecku oleHUuTh
BO3MOJKHBIE CTIOCOOBI PEIICHUS
3a/1a4 mpoOIeMHOM 001acTH,
MCIIOJIb3Ysl 3HAHUS
byHIaMEHTAIBHBIX U
OOLIEMHKEHEPHBIX HAYK

Jomarmruss padora Ne 1
3auer
[TpakTHdeckue/ceMUHAPCKUE
3aHSTH

PacueTtnas pa6ota Ne 2

3. IPOLHEAYPBI KOHTPOJISI U OHEHUBAHUSI PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYHIEM 1 IIPOMEXYTOYHOU ATTECTAIIMA 11O

TUCIHUATLIAHE

(TEXHOJIOTHYECKAS KAPTA BPC)

MOJYJS B  BAJIbBHO-PEUTHHIOBOH CHCTEME

3.1. IIpouenypsl TeKyuie U NPOMEKYTOYHON ATTECTALMH 110 JUCHHUILIUHE

1. Jleknum: KOZ)([)(])I/IIII/ICHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHATHI

—0.60

Texymas arrecTanus Ha JeKIUAX

Cpokn — | Makcumaib

ceMecTp, | Hasl OLleHKAa
yueOHast B 0aJj1ax
Heaess

Jlomawnss paboma

12 30

Jlomawnss paboma

16 30

BecoBoii kK03 ¢UIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIIeH aTTecTanuu no jJekuusam — .40

HpOMe)KyTO‘IHaﬂ aTrrecTanusd 1o JECKIUsAM — 3aeT




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
—0.60

2. lIpakTHYyeckne/ceMUHAPCKHE 3aHATHSA: KOI(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CeMUHAPCKUX 3ansaThii — .40

Texymas arrecranys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumajinb

3aHATHAX ceMecTp, | Hasl OlLleHKa
yueOHasi | B 6ajax
HeJe I

Pacuemnas paboma 10 50

Pacuemnas paboma 12 50

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIeH aTTecTAlMH 110
NPaKTHYeCKUM/ceMUHApPCcKUM 3ansitTusivM— 1.00

IIpomexyToOYHAsA ATTECTANMA 10 NPAKTHYECKUM/CEMHHAPCKUM 3aHATHAM—H T
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN ATTECTALHHU 110
NPAKTHYEeCKUM/CeMUHAPCKUM 3ausaTusmM— (.00

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAUYMMOCTH COBOKYIHBIX Pe3y/ibTaTOB
J1A00PATOPHBIX 3aAHATHH —H e 11PEIYCMOTPEHO

Texymas arrecranus Ha J1a0OPaATOPHBIX 3aHATHSAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B 0as1ax

HeJeJIst

BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKylIeH aTTeCTAIUH 10 Ja00paTOPHbIM
3aHATHAM -He 11PelyCMOTPEeHO

IIpome:xxyTouHasi aTTecTanus Mo JA0OPATOPHBIM 3aHATHAM —HET
BecoBoii k03¢ GuUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOI aTTECTALMHU 10
JIA00PATOPHBIM 3aHATHSAM — He IPeIycMOTPEHO

4. OnnaiiH-3aHATUA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTAaTOB OHJIANH-3aHATHI
—HE IPEAYCMOTPEHO

Texymas arrecTanus Ha OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKA
yueOHast B 0aJsiax

HeJeJIs

BecoBoii kK03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB TeKYyllell aTTeCTAUNH 110 OHJIANH-
3aHSATHSAM -He PeyCMOTPEHO

IIpome:xxyTouHasi aTTecTAlNs 10 OHJIAMH-3aHATHAM —HET
BecoBoii kK03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMHU 110 OHJIANH-
3aHATHAM — He IPe1yCMOTPEeHo

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTAMU KYPCOBOH padoThI/MPoeKTa

Texkymas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoTbl/mpoeKTa y4yeOHasi HeJleJsl | OLIeHKa B 0aj1ax

BecoBoii k03¢ punueHT TeKyeid aTTecCTAllUU BLINOJHEHUS KYPCcOBOii padoThl/mpoeKTa— He
NPEeAYCMOTPEHO

BecoBoii kK03(p)(puIHEHT MPOMEKYTOUHOM ATTECTAMU BHINIOJHEHUSI KYPCOBOM
PadoThI/MPOEKTA— 3aAIUUTHI — He IPeIyCMOTPEeHO

4. KPUTEPUN U YPOBHU OLIEHUBAHUSA PE3YJIBTATOB OBYYEHUA 110
JAUCHUIVIMHE MOAYJIA




4.1. B pamkax bPC npumMeHsitotcs yTBep:kIeHHbIE Ha Kaeape/MHCTUTYyTe KpUTepUH (TIPU3HAKH)
OLIEHUBAHMS JOCTHKEHHUH CTYAEHTOB MO JAUCHUILIUHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpONPUATUN Ha COOTBETCTBHE YyKa3aHHBIM B TaOin.l pesynpTaTtam oOydeHUs

(MHIUKaTOpaM).

Tabmuma 4

Kpurepuu oneHuBaHus y4eOHbIX JOCTHKEHNH 00y4arOIUXCS

PesyabTarhl Kpurepun oneHnBaHusi y4eOHbIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0yuyeHus COOTBETCTBHE pe3yJIbTaTaM 00y4YeHHUsi/ MHIUKATOpaM

3HaHUs CryneHT AeMOHCTPHUPYET 3HAHUS M IOHUMaHKE B 00aCTH U3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOAUMBIE I MPOAOIIKEHUS
o0yuYeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH U AEHCTBHIA,
CBSI3aHHBIX C IPO(ECCUOHATBHON 1 TEIbHOCTBIO.

Ymenus CTyzneHT MOXET NPUMEHATh CBOM 3HAHUS M IIOHMMaHUE B KOHTEKCTaX,

MPEACTABICHHBIX B OLICHOYHBIX 33JIaHUSX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX MHAUKATOPOB U HEOOXOTUMBIX IS
MPOJOJKEeHHUs] 00y4eHHUs W/WIKM BBINOJIHEHUS TPYAOBBIX (YHKIMH U
JIEHCTBHI, CBSI3aHHBIX ¢ MPO(eCcCHOHATBHOM IeATEThHOCTBIO.

O1bIT /BiIafeHUE

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJHTaTOB
00y4YeHHs Ha YPOBHE 3aIJTAaHUPOBAHHBIX HHIHKATOPOB.

CryneHT crnocoOeH BBIHOCUTH CYXKACHHUS, JIeJaTh OICHKH U
(hopMyIHpOBATh BHIBOJIBI B 00JIACTH U3YyYCHUS.

CTyneHT MOXKET coO0IaTh MPENoIaBaTe 0 U KOJUIETaM CBOCTO YPOBHS
COOCTBEHHOE TOHUMAaHHE M YMEHHS B 00JIACTH U3YUEHHUSI.

4.2 JInst OllCHUBAHMSI YPOBHS BBITIOJHEHUSI KPUTEPUEB (YPOBHS JOCTHKEHUH O0YYarOIUXCs MPH
MPOBEJICHUN KOHTPOJHHO-OIICHOYHBIX MEPOINPHUSATUH 1O JAWCIHUILINHE MOIYJS) HCIIOJIBb3YeTCs
yHHUBEpcasbHas mKana (Tadim. 5).

Tabmuua 5

IkaJyia oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4eHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEH TOCTHKEHHUSs Pe3y/JIbTATOB 00y4eHNsl (MHANKATOPOB)
Ne Copaepxxanue ypoBHS Ilkajia oneHUBAHUSA
n/n BbINIOJIHEHUS] KPUTEPHUSs Tpaauunonnas KauecrBennas
OlLleHMBAHNS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKkTepucTu
o0y4eHus Ka YpOBHS
(BBIMOJIHEHHOE OLIEHOYHO0E
3aJaHue)
I. PesynbTarsl o0yuenus OTtnnyHO 3auTeHo Bricokuii (B)
(MHIUKATOPHI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00BbEME, 3aMEUaHUi HET




2. PesynbTarel o0yueHus Xoportio Cpennuti (C)
(MHAMKATOPHI) B IIETIOM (60-79 6amoB)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHMSI,
KOTOpBIC HE TPEOYIOT
00513aTeTLHOTO YCTPaHEHUS

3. Pe3ynbrarel o0ydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6annos)
MOJIHOM Mepe, €CTh 3aMEUaHUs

4. OcBoeHme pe3yIbTaTOB 00yUYeHUS HeynosnerBopurens He Henocrarounslit
HE COOTBETCTBYET MHAMKATOPAM, HO 3a4TEHO (H)

MMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercs 1opaboTka

5. PesynbraT 00y4eHus HE JOCTUTHYT, HenocraTtouno cBUAETENBCTB Her pesynbraTa
3aJlaHue HE BBIIIOJIHEHO JUISL OLICHUBAHUS

5. COIEPXKAHHME KOHTPOJIbHO-OIIEHOYHBIX MEPOIIPUATUN TIO
JAUCHUIVIMHE MOAYJIA

5.1. Onucanne ayaIUTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPHUATHI MO JAMCHUILINHE
MOAYJIAA

5.1.1. Jlekuun

CamocrosTeIbHOE H3y4YE€HHE TEOPETHUYECKOr0o MaTepHaja Io Temam/pasieniaM JeKIHi B
COOTBETCTBUHU C cojiepkaHueM JuctumiuHsl (m. 1.2. PITI)

5.1.2. IIpakTHYecKHe/ceMUHAPCKHE 3AHATHSA

[IpuMepHBI ITIepeyeHb TEM

1. Onpenenenue 06J1aCTH reHepalui PeHTTEHOBCKOTO U3ITy4YeHHUs

2. OnpeneneHue ycaoBUN ONpeeIeHUsI XUMUYECKOTO COCTaBa BELIECTBA

[TpumepHbie 3aanust

Bapuant Nel

Paccunrats pazmep 00acTi reHepaIi pEHTTeHOBCKOTO u3ydeHus Matepuaia Cu3Au npu
yckopstroreM Hanpspkeann U=10 kB

Bapuant Nel

Ha ocHoBe mipemmokenHoro criekrpa XPU onpenenvTs kKa4eCTBEHHBIN XUMUUYECKUN COCTAB
BEILIECTBA, MUHUMAJIbHOE HATIPSHKEHUE Ha aHOJIE AJIEKTPOHHOM MYIITKH HEOOX0AUMOE JIst
BO30Yy>k1eHUs1 OCHOBHBIX JTMHUN XPU 1 obnacte reneparu XPU nanHoro Bemniectsa.

LMS-mnardopma — HE IpeTyCMOTpEeHA

5.2. Onucanue BHECAYAUTOPHBIX KOHTPOJJIbHO-OHECHOYHBIX Meponpl/lﬂTI/lﬁ H CpPEIACTB
TEKYIIEro KOHTPOJIA Mo TUCIHUIVIMHE MOAYJIAA

PaznoypoBHeBoe (quddepeHInpoBaHHOE) 00yUCHHE.
ba3oBbiit

5.2.1. lomamuss padora Ne 1
[IpumepHBIi IEpEYEHb TEM



1. Pacuer riryOMHBI MPOHUKHOBEHHUSI 3JIEKTPOHOB B BELIECTBO

IIpumepHble 3anaHus

Paccunrate pasmep o0aacTu reHepaluu peHTI€HOBCKOro u3inyueHus marepuana CuAu npu
yckopstomeM Hanpspkennn U=15 kB

LMS-mmaTdopma — He mperycMOTpeHa

5.2.2. lomamnss padora Ne 2
IIpuMepHBIii IepeYeHb TEM
1. Onpenenenre XMMUYECKOTO COCTAaBA BEUIECTBA
[IpumepHbIe 3a1aHMs
OnpenenuTh MUHIMAIBHOE HAIMPSDKEHUE HA aHOJIE JICKTPOHHOU MYIIKHU TSI ONIPEACIICHUS
xumuyeckoro coctaBa MerogoM MPCA Ha POM o6pasua cocrosimero u3z C+Al+Ce
LMS-maTdopma — He mperycCMOTpeHa

5.2.3. PacueTrHas padora Ne 1
[TpumepHbIii IEpeUYeHb TEM
1. Onpenenenre XUMUUYECKOTO COCTaBa Ha OCHOBE cnekTpa XPU
[IpumepHbIe 3ananus

1.4x10%] CHHTEZHPOBAHHHGIN cnekTp 1

1.3x1 ua:
1.2x10%3
1.1%1 u":
1x10%3
ox107
ax1 u?:
7x10°4
Bx1 u?:

5x1073

4107

103

2107

1x1074

0.5 1 15 25 3 35 4 45 5 55 [
Monnas weana 1.42x10% umn. Kypcop: 3.763 (1540580 umn.) k36|

[N




Ex107

5.5x10°

5x1074

4.5x10"4

%1074

3.5x10°4

10”4

2.5%10°

2107

1.5x1074

%1074

5x10%]

0 T T T T T T T T

CHHTE3MpOBaHHHBIA cnekTp B

0 i 2 3 4
MNonxas weana §.42x10° wan. Kypcop: 13.595 (586152 umn.)

5.2.4.

Puole Figures

[Cudefcpr]
Copper(m3m)
Complete data set
15496 data points
Stereographic proj
Upper hemisphere
Halfwidth:20°
Cluster size:3®

Exp. densitie s (mud)
Min=0.02, Max= 848

2
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i
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Faole Figures

[Siflamenco.cpr]
Silicon (m3m)
Complete data set
1436 data points
Stereographic proj
Upper hemisphere
Halfwidth:20°
Cluster size:3®

Exp. densitie s (mud)
Min=0.00, Max=14.
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B ra—
8 Jom—
0 —

[ 00 00 = B
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LMS-mnardopma — He npeaycMOTpeHa

5.3. Onucanue KOHTPOJIbHO-0EHOYHbIX MEPONIPUSATHII MPOMEKYTOYHOTO KOHTPOJIA MO
AUCHUILINHE MOTYJIS

5.3.1. 3auer
CnucoK NpUMEpHBIX BOIIPOCOB
1. Pazpematomasi cnocoOHOCTb MUKPOCKOMA — 3TO. ..
2. Pa3mep oOnactu BO30YyKIEHHSI BTOPUUHBIX 3JIEKTPOHAX?
3. Buzbl ucnosib3yemMbIX TPUCTABOK JUISl SJIEKTPOHHBIX MUKPOCKOIIOB?
4. NuhopMaTUBHOCTh CUTHAJIOB B JIEKTPOHHON MUKPOCKOMTUU?
LMS-mnardopma — HE IpeTyCMOTPEeHA

5.4 Conep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHIA M0 HATIPABJIEHUSIM
BOCIIMTATEIbHOM JeSITeJIbHOCTH

Hamnpapnenus BocnuTaTenbHON ACSITEIBHOCTA CONPSTAIOTCS CO BCEMU PE3yJIbTaTaMH O0yUYeHUS
KOMITETEHIMI 10 00pa3oBaTeNbHON MporpamMme, UX OCBOEHUE OOECIEeUMBAETCS CONEpIKaHHUEM
BCEX JMCIUIUIMH MOYJIEH.
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