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1. Poan JUCHUILINHBI «DU3HYECKHEe MEeTOAbl AHAJIN3A BEIeCTB U MaTepuajioB» B (l)OpMPIpOBaHI/II/I KOMIIeTeHIii BBIITYCKHHUKA

DJ1eMeHT - -
, MHauKaTOPBI JOCTHIKEH ST KOMITeTeHIHIi CocraBJisiionie pe3yJIbTaTOB 0CBOEHHUS (1eCKPHITOPBI KOMITETEHIHIT)
o0pa3oBaTeIbHON Kox
nporpammel  [Cemectp HanmeHoBaHHe KOMIIETEHIUH
KOMIIETEHIUH Kon HaumeHoBanue MHIUKATOPA
(mucuuniauna, Koxn HaumeHoBanune
HHMKATOPa JXOCTHKEHHUSI
npaktuka, 'MA)
VK(Y) Brageet onbITOM NPUMEHEHUSI 3aKOHOB €CTECTBEHHBIX HAYK U
MaTeMaTUIeCKHX METOJ0B U MOJIENeH JUIsl pelieHns 3a1a4
CniocobeH oCyIIecTBIATh 1.1B1
. TEOPETHYECKOT0 U NPHUKIaJHOTO XapaKTepa
MOUCK, KpUTHUECKUH aHAIIN3 AHanHsupyer sazaty
U CUHTE3 HHPOPMaLHU N.YK(Y)- ’
YK(V)-1 Gop . 1.1 ™) BBIJIEIISAS €€ 0a30BbIC
HPUMEHATh CHCTEMHBIN . COCTABJISIONIHE YK(Y)- | Ymeer pemars 3a1a4u TEOPETUIECKOTO U MIPHUKIIATHOTO
HOAXOJ JUTS PeIICHUS 1.1V1 XapakTepa
MOCTABJICHHBIX 33724
YK(V)- 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK U MATEMAaTUYECKHE METOIbI
1.131 TEOPETHUUECKOT0 Xapakrepa
Crioco6eH ncroab30BaTh Brazgeer anmapaTtomM MaTeMaTHIEeCKOH CTATHCTHKHU JUIS
0a30BbIC 3HAHUS OIIK(Y) | mpoBeneHus: TEOPETUIECKOTO UCCICAOBAHUS H MOJCITHPOBAHMS
€CTECTBEHHOHAYYHBIX MpuMensier -1.10B1 | ¢usmueckux U XUMHYECKUX NPOLIECCOB H SBICHUH, a TAKKE, IS
JHCIMIUTIH B P N penieHns npodeccroHaIbHBIX 3a1a4.
(beccHoRaTbHOM MaTeMaTHIeCKHUH armmapaT oK 1y
dusnyecKne OTIK(Y)-1 ;E:Te?‘[(;)cﬂ O(Z: T?,;n ! (L o WLOTIK(Y)- | Teopuu eposTHOCTEi 1 o g/ 1) Meeg I/IC61'I0J'II>SOBaTI) BEPOSTHOCTHBIE M CTATUCTUUECKUE METOIBI
N -1. 7151 00pabOTKH JaHHBIX
METOAbI - TP 1.10. MaTeMaTH4ecKon A P A
METO/Ibl MATEMaTHIECKOT0 .
aHaIM3a 3 CTaTHCTUKH B HH)KEHEPHON
aHaNN3a U MOJEINPOBAHHS,
JIeATETBHOCTH OIIK(Y) | 3HaeT OCHOBHBIE OIpe/ENIEeHNs, IIOHITUS U METOJIbI TEOPUH
BEIIECTB U TECOPETHYECKOTO U o
-1.1031 BEPOSITHOCTH U MaTEMaTUYECKOM CTAaTUCTUKH
MaTepHaJIOB OKCIICPUMECHTAJIIBHOTO
HCCIIEI0BAHHS
TOTOBHOCTBIO K IK(Y)- | Buageer MeToaMu MPOBEIECHHS H3MEPEHHUH U HCCIIEOBAHUH,
MPOBE/ICHNIO (PU3NUECKUX
poBex ¢ TIpOBOJHT SKCIIEPUMEHTHI 3.1B2 00pabOTKH MOTyIE€HHBIX PE3yIbTaTOB
JKCIIEPUMEHTOB T10 o
. 0 3aJaHHOH METOANKE, .
3aJ]aHHOH METOJNKeE, WLITK(Y)- COCTABJICHUE OMUCAHMIS TK(Y)- YMeeT MpoBOANUTH SKCHEPUMEHT IO 3aJaHHOIT METOJIMKE B
MK(Y)-3 COCTaBJIEHHIO OIIMCAHUS 31 HPOBOJAMBIX 312 ATOMHOM OTpaciiv, COCTABIAThH OMUCAHNUE TIPOBOIUMBIX
MPOBOIVMBIX HCCIIEJOBaHUIT By —— ) HCCIIEAOBAHUN W TIPOBOANTH aHAIIN3 PE3YIbTaTOB
U aHAIN3Y TTOJTyIEeHHBIX
pe3ynbTaToB
AKCTIEPUMEHTAIBEHBIX ITK(Y)- | 3HaeT MeTOIbI SKCIIEPUMEHTAILHOTO HCCIICTOBAHUS (PU3HIECKUX
JAHHBIX 3.132 TIPOLIECCOB, CO3JaHMS IKCIEPUMEHTAIBHBIX YCTAHOBOK
TOTOBHOCTBIO CnocobeH pa3pabaTeIBaTh Brnageet ombITOM 3KCILTyaTaIUu SEPHO-PHEPT€THIECKHX,
TTK(Y)-14 pa3pabaThIBaTh CIIOCOOBI W.IIK(Y)- CHOCOOBI MPHUMEHEHUS MK(Y)- | mra3MeHHBIX, JTa3epPHBIX, CBEPXBHICOKOYACTOTHBIX YCTAHOBOK,
HNpUMEHEHHUS SIJIEPHO- . SIEPHO-PHEPTeTHIECKHX . JIEKTPOHHBIX WJIM YCTAaHOBOK JUIS TeHEPAi HEHTPOHHBIX U
14.1 , 14.1B1
JHEPreTHYECKUX, IJIa3MEHHBIX, Ja3ePHBIX, HNPOTOHHBIX MYYKOB




DJ1eMeHT - -
06pa30BaTeﬂbH0ﬁ HH}IHKRTOPLI JOCTHIKCHHUSI KOMIICTCHITHHA COCTaBHﬂlOlIIl/[e pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI KOMl'leTeHIIlll/l)
nporpamMmmsl CeMeﬂp KOH HaunmeHoBanue KOMIICTCHITHH
KOMIIETEHIHH Kon HaumeHnoBanue MHIUKATOPA
(mucuuniauna, HAHKATODA OCTHIKENHsE Koxn HaumeHoBanune
npaktuka, [MA) W P A
IUIa3MEHHBIX, JTa3€PHBIX, CBEPXBBICOKOYACTOTHBIX Y 6 6
CBEPXBBICOKOYACTOTHBIX U YCTaHOBOK, 3JICKTPOHHBIX, 5 1\266"2 pa3g§ aTbIBa’;;’ C;[OCO bl I;I;;IMGHGHI/ISI AACPHO-
MOIIHBIX UMITYJIbCHBIX HEWTPOHHBIX U MPOTOHHBIX | TTK(VY)- HEPTCTHHECCIUX, TUIASMCHHBIX, TA3CPHBIX, o
CTAHOBOK, SMEKTPOHHBIX [ydKOB B PEIICHHU 14.1Y1 CBEPXBBICOKOYACTOTHBIX YCTAHOBOK, 3JICKTPOHHBIX, HEUTPOHHBIX
ZICI\/’ITpOHHB’IX u HpOTOHHLI’X Tg;HI/I‘IeCKI/IX ’ U MPOTOHHBIX MYYKOB B PCHICHUU TCXHUYCCKUX WIN
Iy4YKOB, METO/I0B TeXHOJ’[OFH‘Ie:}KHX " TCXHOJIOIHYCCKHX HpO6H€M B aTOMHOI OTpacyii U MEJUIINHE
b
SKCHE:pPIMeHTaHLHOﬁ MCOUIIMHCKUX np06neM
(bI/I?,I/IKI/I B pelIeHNH 3HaeT OCHOBHEIC TEXHUYECCKHE napaMeTphl AAE€PHO-
TK(Y)- SHEPTEeTHYECKUX, TNIa3MEHHBIX, JIA3EPHBIX,
TCXHUUYCCKUX,
S —— 14.131 CBEpPXBBICOKOYACTOTHBIX YCTAHOBOK, COBPEMEHHBIX YCTAHOBOK
MeTHIMHCKHX TPOGIeM JUISl TeHEepalMK AIEKTPOHHBIX, HEUTPOHHBIX U IPOTOHHBIX ITyYKOB
2. Iloxa3zaTesu U MeTOALI OLICHNMBAHUSA
ILnanupyemsle pe3yJbTaThl 00y4eHHs 10 JUCHHUILIHHE Kon naaukaropa
S MeToabl OnleHMBAHMSI
KOHTPOHl/lpyeMOﬁ HaumeHoBaHue pasjaeia THCHUIIIHHBI H -
Kon HanmenoBanue KOMIeTEHITHH (HTH (O1eHOYHBIe MEPONPHSATHSI)
ee 4acTH)
PJII-1 | Mcronp30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHO- N.YK(Y)-1.1 Pazmen 1. OnTudeckast CIEKTPOCKOTIHS 3ammrTa 1ab0paTopHON paboTHI,
HaquI)IX JOUCLUIIINH B HpO(l)eCCHOHaHLHOﬁ HOHK(Y)-I .10 Pa3;[en 2. MaCC-CHeKTpOMGTpI/Iﬂ pe(bepaT,
JEATEIHFHOCTH, IPUMEHITh METOIbI MATEMATUIECKOTO Pasnien 3. PeHTreHOBCKas IMarHOCTHKA 9K3aMCH
aHaIM3a H MOJIETHPOBAHHUS Paznen 4. CriekTpocKoIusi MArHUTHOTO
pe3oHaHca
PJ-3 | IIpoBoguTh HayYHBIE UCCIAEAOBAHUS MO 3aJAHHOMN N.YK(Y)-1.1 Pasnen 1. Ontudeckast cCneKTpOCKOIHA 3amuTa nabopaTopHOi paboTHI,
METOJIMKE; OMKMCHIBATE IIPOBOJAUMBIE UCCIEIOBAHHUS U W.IIK(Y)-3.1 | Paszuen 2. Macc-ciekTpoMeTpust pedepar,
aHAJIM3UPOBATH PE3YJIbTATHL; Pa3padaThIBaTh CIIOCOOBI Pazjen 3. PenTrenopckas iMarnocTyka IK3aMCH
[PUMEHEHUS [UIa3MEHHBIX, JasepHbix 1 CBY ycTaHoBOK, Pazjen 4. CriekTpocKomHs MarHUTHOro
o €30HaHCa
METOOB IKCTIICPUMEHTATLHOW (PU3UKH B PEIICHUN p
TEXHAYECKUX U TEXHOJOTHYECKUX 3a71a4
P/1-6 | OxcrnyaTupoBaTh COBpEMEHHbIE IPHOOPHI N.VK(Y)-1.1 | Pasgexn 1. Onrudeckast ClIeKTPOCKOIIHS 3auura 1a60paTopHOii paboTsl,
HHCTPYMEHTAJIBHOI'O aHAINU3a; IIPOBOAUTH I/IHK(Y)-141 Pa3)1€n 2. MaCC-CHCKTpOMeTpI/Iﬂ pe(bepaT,
CTaTHCTHYECKYIO0 00pabOTKy 3KCIIEPUMEHTAIbHBIX Paznen 3. PeHTreHoBCKas JUAarHOCTHKA 9K3aMeH
JAHHBIX Paznen 4. CriekTpocKoOIns MArHUTHOTO
pe3oHaHca




3. IlIkaxaa OICHUBAHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyJIbTATOB OOYUYEHHUS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTIEIbHBIM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OlleHMBaHMs PE3yJIbTaTOB 00y4eHHs: B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema oneHUBaHus)» (B IEHCTBYIOIIECH PelaKIIiM ).
Hcnonb3yercs OalIbHO-PEUTUHTOBAsl CHCTEMa OIICHUBAHUS DPE3ylIbTaTOB OOydeHwms. MToroBas oreHKa (TpaaWlIMOHHAS W JIUTEPHAs) MO BUAAM
yueOHol nesrenpbHOCTH (M3ydenue auctuiuinH, YHWPC, HHPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMNPEASIsIeTCs CyMMOW O0auioB IO
pe3ylibTaTaM TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOU aTTecTanuu (UTOroBast pEHTHHrOBas olleHKa - MakcumyM 100 6amioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOOIIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTeCcraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF—HHaHOM AUCHUITIIMHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3a/IaHus

CooTBeTCTBHE
TPAJUIMOHHOI OlleHKe

Onpeneﬂeﬂue OLCHKH

90%+100%

«OTINYHOY OTIMYHOE NOHUMAaHHUE npeamMeTa, BCCCTOPOHHUE 3HAHMSA, OTJIMYHBIC YMCHUA U BJIaJICHUEC OIIBITOM HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

HEOOXOIUMBIC PE3yJIbTaThl 00yUeHUs CHOPMUPOBAHBI, UX KAYSCTBO OI[CHEHO KOJIMYECTBOM 0a/UIOB, OJIM3KHM K MAKCHMAJIHHOMY

70% - 89%

«Xopomo» JlocTaTouHO MOJTHOE MOHUMAaHUE MIPEeMETa, XOPOIINE 3HAHHS, YMEHUS U OIBIT IPAKTHUYECKOH AeITeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI

06yqu1/1$1 C(I)OpMI/IpOBaHLI, Ka4yCCTBO HU OJJHOI'O U3 HUX HC OIICHCHO MHUHHUMAJIbHBIM KOJIMYCCTBOM 0asioB

55% - 69%

«YZ[OBJ'I.)) HpI/IeMHeMOG NMOHMMaHHue MpeaAMEeTa, YA0BJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, H€O6XOI[I/IMLIG pe3yIbTaThl

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJNIECTBOM 0asioB

0% - 54%

((HCyI[OBJ'I.» PC3yJ’ILTaTBI 06y‘16HI/I$I HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

[IIxana 15 OLIECHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJIHEHUS JK3ameH, CooTBeTcTBHE
3a/laHUi PK3aMeHa 0aJLI TPAAULMOHHOI OLleHKe Onpenenene ouenKu

90%+100% 18 +20 «OTIIIHO» OTnudHOE IOHUMAaHKE TIPEIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BIaJCHHUE OIBITOM MIPAKTUYECKOM AesTeTbHOCTH,
HE0OX0IMMBIE Pe3yNbTaThl 00yUeHUs CHOPMUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJUIOB, OJU3KUM K MAaKCUMAIbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE TIOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKOH AeSTEIbHOCTH, HEOOX0IUMbIC
pe3ynpTaTel 00yueHHs ChOPMHUPOBAHBI, KAYECTBO HH OJHOTO U3 HUX HE OIIEHEHO MUHUMAIBHBIM KOJIMYECTBOM 0OAJUIOB

55% - 69% 11+13 «Y 1OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIILHBIE 3HAHHS, YMEHUS U ONBIT IPAKTHIECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM




4. IlepeyeHb TUNMOBBIX 3a1aHUI

OueHo4Hble MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

Pedepar

Temaruka pedeparos:

1 U3oTomHbIe 3 (PEeKThI B TapaMarHUTHBIX SIBJICHUSIX
2 CrekTpaibHas JUarHOCTUKA TUIa3MEHHBIX CUCTEM
3 IIpuMeHeHne PEHTIEHOBCKOTO U3JIYICHHS

3amuTa 1a60paTopHON PabOTHI

Jlabopamopnas paboma 1. Bonpochwi:

1 O61mas cxema ONTHYECKOTO CLIEKTPOMETpa

2 OCHOBHBIC ITapaMeTPhI CIIEKTpodoToMeTpa

3 Kak BpIOMpaTh MIUPUHY BXOJAHOH 1€ CIIEKTPOMETpa

Jlabopamopnas paboma 2. Bonpochwi:

1 Bunbl onTHYECKHUX CIEKTPOB

2 Crioco0sl BO3OYKACHHUS IPOOBI I CHEKTPOMETPHUU

3 Crenenu cBoOOABI MOJIEKYII B Ta30BOM (haze

Jlabopamopnas paboma 3. Bonpochwi:

1 CriocoObI peructpanyy ONTHYECKUX CIEKTPOB

2 TIpeumymiecTBa ¥ HEJOCTATKH (DOTOIIEKTPHISCKON PErHCTPAIIUH CIIEKTpa
3 CxeMbl OCBEIICHHS BXOIHOM IIETH CIIEKTPOMETpa

Jlabopamopuas paboma 4. Bonpocswt:

1 Yem onpenensercss Bpems S5KCIOHUPOBAHUS

2 CxeMbl (OTORIEKTPUUECKON PETUCTPALIUN ONITUYECKUX CIIEKTPOB

3 Ocobennoctu curnana [13C-marpurg

Jlabopamopuas paboma 5. Bonpocsw:

1 3akoH byrepa

2 B 9em cMBICT KaTMOPOBKHU CIIEKTPOMETpa MO JITHHAM BOJIH

3 1o xakuM MpU3HAKaM BBIOUPAIOT AaHATUTUYECKHE JTMHUH SJIEMEHTOB
Jlabopamopuas paboma 6. Bonpocswt:

1 YUro o3HauaeT «pacuudpoBKa ONTUYECKOTO CIIEKTPaY

2 Kak ompeiennuTh OTHOCHTEIBHYIO KOHIIEHTPAIIUIO JIBYX JIEMEHTOB M3 ONITHYSCKOTO CITEKTpa
3 Kak onpenenuTh aOCOMOTHYIO KOHIICHTPAIUIO AJIEMEHTA U3 ONTHYECKOTO CIIEKTpa
Jlabopamopuas paboma 7. Bonpocswt:

1 CocraBHBIE YaCTH MacC-CIIEKTPOMETPa

2 Pabouee naBieHue B KaMepax BaKyyMHBIX PUOOPOB

3 Cnioco6b1 opMUPOBaHUS MATHUTHBIX TIOJIEH JJIsT MacC-CIIEKTPOMETPOB




OueHo4yHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

DK3aMeH

Bomnpocs! Ha 3k3ameH:

1 3akon byrepa—JlambGepra—bapa

2 XapaKkTepuCcTUYECKOE PEHTI€HOBCKOE U3ITy4eHUE
3 bnok cxema mMacc-CIeKTpOMeTpa

5. Mertoauueckue YKa3aHHu4 110 Ipoueaype oncHuBaHus

OueHo4HbIe MEPONPHATHS

IIponenypa npoBeeHHsI OLIEHOYHOT0 MEPONPHUATHS M HE0OXOAMMbIE MeTOAMYECKHE YKA3aHHUS

Pedepar

Odopmrenue 2 pedepaToB Ha 3apaHee U3BeCTHbIE TeMbl. KomuuecTBo 6amioB 3a pedepaT yMeHbIIAETCs IPU
3anmTe pedepara He ¢ IePBOrO NPEIbIBICHHS

3amuTa J1abopaTopHON PabOTHI

OTBeThI Ha 2 TEOPETHUUECKHUX BONpPOCca U3 NpUBEACHHBIX 10 B KOHIIE METOJUYECKUX YKa3aHUUN

DK3aMeH

9K3aMeHaHHOHHHI>i ouier COACPIKUT 2 TCOPCTUYCCKHX BOIIPOCA U 1 OIHOCJIOXKXHYIO 3a1a9y




