®OHJA OHEHOYHBIX CPEACTB IO JTUCIIUIIJINHE
IIPUEM 2016 r.
®OPMA OBYUEHU S 3a0ynas

Dduznueckue METOAbI HCCJIEI0OBAHNSA MHHEpPAJIO0B

Hampasnenue noarorosku/
CIEIUaTBFHOCTh
O6pazoBarenpHas mporpaMmma
(nampaBiieHHOCTD (TIpO(hHUITE))
Crnennanusanus

YpoBens 06pa3zoBaHus

Kypc
TpyZOEeMKOCTh B KpeIUTax
(3a4eTHBIX eIUHHUIAX)

3aBenyrouuit kaheapoit —
PYKOBOIUTENH
OTJIEJIEHUS T€0JIOTUH Ha IpaBax
Kadenpsr

Pyxosoautens OOII
[Ipenonararens

21.05.02 «IIpuknamgHas reosorus»

[Ipuknamuas reoorus

I'eonormueckas ChEMKa, IIOMCKH M pa3BeaKa MCCTOPO)I(L[GHI/Iﬁ TBEPABIX ITOJIE3HBIX HCKOIMAEMBIX

BBEICIIICEC O6p3.30BaHI/Ie - CIICOUAJIUTET

4 ) cemectp |7

I'ycera H.B.
7
o

/47\’/ Ctpoxora JL.A.

Lt - CasunoBa O.B.

2020 r.




1. Poan JUCHHUILINHBI «DU3HYEeCKHE METOAbI HCCJIeI0BAHUS MHUHEPAJI0B» B qJOPMHPOBaHI/II/I KOMIIeTeHIInii BBIITYCKHHUKA:

JJreMeHT 3 Kox Pe3ynbtartbl CocraBJsiionye pe3yJbTaTOB 0CBOCHHS (IECKPUNTOPHI KOMIIETEHIN i)
o0pa3oBaTeIbHON OCBOeHuA
CeMech KOMITETEHIINH HaumeHnoBaHue KOMITETEHIINH
NPOrpaMMsbl (IMCHHUIJINHA, oon Ko HanmenoBanue
npaktuka, F'HA) W
P10 HNHTtepnpeTanuu NoJy4eHHBIX JAHHBIX 10 PE3YJIbTaTam
BBIOMPATH BUJBL, T[ICK(Y)- »
AHATUTUYECKUX MCCIIEJOBAHUN KOMIIOHEHTOB
CI10co0bI OPOOOBAHKS 1.5 B4 8
MIPUPOTHON Cpeibl
(psimoBoro,
F€OXUMHYECKOTO0, BetG 5 5
pIOUpATh aJIEKBaTHBIE CIIOCOOBI OIPOOOBAHUS U
MUHEPAJIOTUYECKOTO, P A P
METO/Ibl aHATN3a METAJUTMYECKUX, HEMETAIUTMYECKUX U
TEXHOJOTHYECKOr0) U & ’
[ICK(Y)- | roproyux moyie3HbIX UCKOMAEMbIX. BBIOIHATD
METO/bI X aHAIH3a JJIs
W3yueHHs 1.5 V4 | HeoOXoaumyro IpoOoIoaAroToBkKy. @opmynupoBaTh
TEXHUYECKOE 3aJJaHue Uil ollepaTopa il peluieHus
dusnyeckue KOMIIOHEHTOB o & patopa Juld p
. poeCCUOHANIBHBIX 33124
METO/bI 7 [ICK(Y)- | npuponHoii cpesl, pod a
HCCIEA0BaHUSA 1.5 BKJIKOYasi TOPHBIE
MUHEpaJoB MOPOJIbI U MOJIE3HBIE
HCKOIIaeMbIe, TIPU
pelLIeHur BOIIPOCOB
KapTHPOBAHHN, Teopetnueckrue 0CHOBBI PU3NIECKUX, XUMUYECKHUX,
TOUCKOB, Pa3Be/IKH, [ICK(Y)- | pu3nKo-xuMu4ecKux, ONTUYECKUX METOJI0B H3ydeHHA
TeXHOIOTHH 1.534 | muHepasioB, 00acTh IPUMEHEHHUS METO/Ia. Y CTPOHCTBA
pa3paboTKH 1 Y IPUHLUIIBI paOOThl aHATUTUYECKUX TPUOOPOB
nepepadoTKu
MUHEPAIbHOTO ChIPhA

2. IMoka3zaTesu U MeTOALI OLICHUBAHNSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 10 JHCHUILIHHE

Ko koHTpoIMpyemoii

HaumeHoBaHue pa3iesia JUCHUILTUHbI MeToabl OlIeHMBAHUSI

Kon HaumeHoBaHnue KOMIIeTeHIIUH (MU ee (0L eHOYHBbIE MePONPHUSATHS)
YacTH)
PJI-1 3HaTh crIocOOBI OMPOOOBAHUS U BRIOUPATH IICK(Y)-1.5 Paznen 1. Beenenwue. [TogroToBka u 3auura oTUeTa 1Mo

aJIEKBAaTHBIE METO/IbI aHAJIN3a MOJIE3HBIX UCKOMAEMBIX.
BrimonHsaTE HE0OX0AMMYIO TIPOOOTIOATOTOBKY.

nabopaTopHoOi padore,
OKk3aMeH

o0paboTka 1poo.




PopMynMpPOBATH TEXHUYECKOE 33JIaHUE JUIsl ONIepaTopa
JUTS peIeHUs TPo(ecCHOHANBHBIX 3a1a9

pe3yiibTaTaM aHAJIUTUYCCKUX I/ICCJ'IC,I[OBaHI/Iﬁ

NudpaxpacHas cHEKTPOCKOITHSL.

Pa3nea 3. Ckanupyromas 3JIeKTpOHHAS
MHKpoOcKomnus. PeHTreHoyopeciieHTHbIN
aHaJIN3.

Pa3nen 4. CnekTpajibHbIE METO/BI aHAJIN3A.

PJI-2 3uatp TeopeTnueckre OCHOBBI (PU3NYECKUX, [ICK(Y)-15 Pa3zjen1 2. PeHTIeHOCTPYKTYpHBIl aHATHS. 3amura oT4eTa 110
XMMHYECKHUX, QU3UKO-XUMHIECKHX, OITHISCKHX WudpaxpacHas cHEKTPOCKOITHSL. nTabopaTopHoi padore,
Pa3nen 3. Ckanupyromas 3JeKTpOHHAS Ok3aMeH
METOJIOB U3yUEHUSI MUHEPAJIOB, 00JaCTh IPUMEHEHHS y
. MHUKpocKomnusi. PeHTreHo(ryopecieHTHBIH
METO/A. Y CTPOMCTBA U IPUHIMIIEI paOOThI AHAITHS.
AHAJTUTHICCKUX TTPHOOPOB. Pazpnen 4. CiekTpanbHbIC METO/BI aHAIN3A.
PJ1-3 HNuTepnpeTupoBaTh MOJTyYEHHBIE TAHHBIE 110 TICK(Y)-1.5 Paszen 2. PEHTTeHOCTPYKTYPHBIN aHAIH3. 3ammTa oTUeTa Mo

nabopaTopHoii padore,
OKk3aMeH

3. IlIkaJja oueHuBaAHUSA
[Topsimox opraHu3anuy OIEHUBAHUS PE3YJIbTATOB OOYUEHHS B YHUBEPCUTETE PETIIAMEHTHPYETCS OTACIHHBIM JIOKAIGHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToOB 00ydyeHuss B TOMCKOM MoiIMTEeXHHYeCKOM yHHBepcuTere (CHucTema OlleHHBaHUs)» (B AEHCTBYIOLIEH pelaKium).
Hcnonp3yercst GaJIbHO-PEHTHHIOBAsI CHCTEMA OIICHUBAHUS Pe3yIbTaToB 00yueHus. MiTorosas orneHka (TpaAuIMOHHAS U JIUTEPHAs) IO BUaM y4eOHOH
nesrenbHOCTH (n3ydenue aucuuiuing, Y UPC, HUPC, kypcoBoe mpoeKTUpOBaHHE, TPAKTUKH) ONPEAEISeTCs CyMMOH OajlioB 10 pe3ysbTaTaM TeKYIIEero
KOHTPOJISI U TPOMEXYTOUYHOH aTTecTaluy (UTOroBasi pedTUHIOBas olleHKa - MakcuMyMm 100 6asioB).

PacnpeﬂeneHMe OCHOBHBIX H AOINOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIIPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ arTeCcTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia JJ1s OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJTHEHHUS CooTBeTCTBHE
3aaHust Tpa}:[l/l].(]/lOHHOi;I OLICHKE Onpeneﬂeﬂl/le OHEHKH

90%+100% «OTnnyHOY OTiMyHOE MOHUMAaHHE MIPeIMETa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHHUS U BJaJIEHUE OTBITOM MPAKTUUECKOH IeATEIbHOCTH,
HEOOXOTUMBIC Pe3yIbTaThl 00yUeHHS C(HOPMHUPOBAHBI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIOB, OJM3KUM K MAKCHMAIEHOMY

70% - 89% «Xopoio» JlocTaTo4HO MOJTHOE IIOHMMAaHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHUS H OIBIT MPAKTUYECKOH NesITeIbHOCTH, HEOOXOIMMEIC PE3yIIbTAThI
00y4ueHHs C(OPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHAMAIBEHBIM KOJIMYECTBOM 0aJlIOB

55% - 69% «Y IOBI.» [Ipuemiemoe mMoOHNMaHKUE PEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMUS, YMEHHUS H OTBIT IPAKTUIECKOH IEATETHHOCTH, HEOOXOIMMEBIE Pe3yIbTaThI
00y4eHust chOpMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OAJIJIOB

0% - 54% «HeynoBm.» PesynbraTel 00y4eHnsI He COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMSIM




[IIxana 1s OLICHOYHBIX MEPONPUATHM dK3aMEHA

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a]aHMii IK3aMeHa 0a/L TPaIUMLIMOHHOI OLleHKe Ompeneenne oneiu

90%+100% 18 +20 «OTIMIHO» OtnuyHOE TOHMMAaHKE NIPEJMETA, BCECTOPOHHHUE 3HAHNUS, OTIMIHBIC YMEHHUS M BJIA/ICHHUE OIBITOM MIPAKTHUECKOH AEATEIPHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0ajlIoB, OIM3KUM K MAaKCHMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHo MOJHOE IIOHUMAaHHUE MIPEeIMETa, XOPOIIHe 3HAHHS, YMEHUS U OIIBIT MIPAKTUIECKOH eSTeTLHOCTH, HEOOXOIIMBIe
pe3ynbTaTel 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJHOTO U3 HUX HE OIIEHEHO MUHUMAJIBHBIM KOJIHIECTBOM 0alIoB

55% - 69% 11+13 «Y IOBIL» [MpuemneMoe MOHUMaHUE MPEAMETA, YAOBICTBOPUTEIIBHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH JeITeIbHOCTH, HEOOX0AUMBbIE
[PE3YyNBTaThl 00Y4YEHHS CYOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIIEHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB

0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTAaTOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHbIe MEpPONpPUATHS

l'[pnMepu THINOBBIX KOHTPOJbHBIX 3aaHui

1. 3amuTa 1a60paTopHON pabOThI

Bompocsr:

OabowiN

6.

. O6oramenue mpod 1 BIJEICHIE MUHEPAITBHBIX KOHIIEHTPATOB.

. IndpakpacHas cieKTpoCKONUs: KpaTkasi HCTOPHS, OCHOBHBIC OHSTHS.

. [IpuMeneHme 1 BO3SMOKHOCTH PEHTI€HOCTPYKTYPHOTO aHaiu3a. UTo Takoe peHTreHorpaMma’

. PenTrenoBckoe m3nydeHue. BO3HMKHOBEHHE PEHTTEHOBCKOTO H3Ny4deHHS. TOpMO3HOE U

XapaKTEPUCTUYECKOE PEHTITE€HOBCKOE U3IyYCHHE.
[IpuHmn paboThl CKAHUPYIOUINX AIEKTPOHHBIX MUKPOCKOMOB. IIpakTnueckoe ncnonb3zoBanue COM.

2. DK3aMeH

Bomnpocs! Ha sk3aMeH:

ogakrwdpE

Buner cenapanuu: kinaccudukanus U XxapakTeprUCTUKa METO/IA.

KadecTBeHHBIN 1 KOJMYECTBEHHBIN ()a30BbIN aHATIN3 MIPH TTOMOIIY PEHTTEHOCTPYKTYPHOTO aHAIIU3a.
Yrto Takoe NpoCTPaHCTBEHHOE pa3pelIeHNE CKAHUPYIOLIETr0 JIEKTPOHHOIO MUKpOCKoma?

KaxoBo Ha3HaueHue naa3Mbl B SMUCCUOHHOM aHanuze?

IIponecc atromHO-3MuccuoHHON cniekTpockonuu (ADC). [IpakTuyeckoe NpuMeHeHue.
[IpenmytiecTBa 1 9yBCTBUTEIBHOCTh aTOMHO-a0copOmonHoi cnekrpockonuu (AAC).
[IpakTHyeckoe MPUMEHEHUE U TIPUHIHUI PaOOTHI.

CymiHOCTh METO/Ia MACC-CIIEKTPOCKONUN ¢ MHAYKTUBHO-CBs3aHHOM mazmoit (MCIIMC).
[IpakTnueckoe NpuMEHEHHUE.




5. MeToanuyecKue YKa3aHHu4 110 Ipoueaype oueHuBaHusd

OueHno4Hble MEPONIPHATHS ITpouenypa npoBeieHHs OLIEHOYHOT0 MEPONPHITHS U HEOGX0AHUMbIe METOAHYECKH e YKA3AHHSA
1. 3amuTa naboparopHoit padotsl | [Ipoxoaut nucbMeHHo. CTYACHTHI CIal0T OTUETHI HA POBEPKY. Pe3ynbraTel 00Cy ) Aat0TCs B 4achl
KOHCYJIbTALIUI
2. DK3aMeH ITpoxonut ycTHO. Bemaercs 6miier ¢ BOpocaMu 1o BCEMY KypCy.




