®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIJINHE

ITPUEM 2018 r.

®OPMA OBYYEHUS ounas

dusnyeckne MeTOAbI AaHAJIN3A BEIECTB U MaTepuaioB

Hamnpagsiienue moaroToBKH
O06pazoBarenbHas MporpaMma
(HampaBJIEHHOCTH (MTPOQHITB))

Criennanusanus
YpoBeHb 00pa3zoBaHus

Kypc
TpynoemMKoCTb B KpeauTax
(3aYETHBIX EAUHUIIAX )

3aBenyrouuii kageapoi -
PYKOBOJUTEIb OT/AEICHUS

PykoBonutens OOII

IIpenonasarens

14.03.02 SInepubie pusuKa M TEXHOJIOTHH

BBICHICC 06p2130BaHI/Ie - 6aKaJ'IaBpI/IaT

2 | cemectp | 3
3
_ A.Il'. Topronos
I
g
I1.H. berykos
/(/@"/ B.®. Mpbiukux

2020 .




1. Poab gucuumiunbl «@Pu3nyecKue MeTObl AaHAJIN3A BellleCTB U MAaTepUAJI0B» B (JOPMUPOBAHUM KOMIIETEHINI BHIMIYCKHUKA

DJ1eMeHT . .
o I/IH}ll/lKaTO bl JOCTHKEHHUSI KOMIIETCHIHH COCTaBJ]ﬂlOl.lll/le €3YJIbTATOB OCBOCHHS (ICCKPUIITOPHI KOMIIETEHIIUH
P pesy. 1Y p
06pa303aTe.m>H0n Kox
NPOrpaMMbl Cemectp HaumeHoBaHue KOMIIETEHIHH
KOMIIETCHIINN Kon HaunmeHoBanue HHAMKATOpa
(mucuuniMHa, Kopn HaumeHoBaHHne
npakTaka, THA) HHIHKATOPA JOCTHKEHHSI
S
CrocobeH HCIIoNb30BaTh Biazieer anmaparom MaTeMaTHIE€CKON CTATHCTHKH IS
0a3oBbIe 3HaHHs OIIK(Y) | mpoBeneHus TEOPETUYECKOTO UCCIENOBAHMUS M MOIETUPOBAHMS
CCTCCTBCHHOHAYYHBIX Tpumensier -1.10B1 | ¢usnyueckux u XUMUYECKUX MPOILIECCOB U SABJICHHUH, a TAKOKe, IS
HCLIVIUINH B N
12'[1 otbeccHoATLHO MaTeMaTHYECKHil armapar penreHus TpohecCHOHATBHBIX 3a/1a4.
onky)-1 | "™ WOIIK(Y)- | teopun BeposTHOCTEi! 1
NEeATeIbHOCTH, IPUMEHSATH o
1.10. MaTeMaTHIECKON OIIK(Y) | YmeeT ucnonp30BaTh BEPOSTHOCTHEIE M CTATUCTHYECKUE METOIBI
METOJIbI MATEMaTHIECKOTO .
CTaTUCTUKH B NHKECHEPHOU -1.10VY1 JUTs 00pabOTKH JaHHBIX
aHaNN3a U MOJEINPOBAHHS, eSTENBHOCTH
TEOPEeTHIECKOTO U
5KCIIEPHMEHTAIBHOTO OIIK(Y) | 3HaeT oCHOBHBIE ONPENETICHHS, TOHATUS U METOJIBI TEOPUHI
UCCIIE0BAHUS -1.1031 | BepOATHOCTH ¥ MATEMATUYECKOH CTaTUCTHKH
TOTOBHOCTBIO K IK(Y)- | Buageer MeToaaMu MPOBEICHHS H3MEPEHHUI U HCCIIEOBAHUH,
MPOBEICHNIO (PU3MUECKUX
311<)cne ZLHMeHTg)B - TIPOBOJIAT YKCIIEPUMEHTHI 3.1B2 00pabOTKH HOJTyYEHHBIX PE3yIbTaToB
3a;[aHI:101?1 METOTHKE 10 3aJaHHOM METOJIUKE, .
DImHYecKHe K3 > WLIIK(Y)- COCTABJICHUE ONUCAHIS TIK(Y)- Ymeer TPOBOJUTH OKCIIEPHMEHT 110 3a1aHHOI METOIIKe B
v)- COCTaBJICHUIO OTIUCAHHS 31 [IPOBOHMBIX 312 aTOMHOI OTPAaCIH, COCTABIATH ONMCAHNE ITPOBOIUMBIX
MeETOAbI HPOBOAUMBIX HCCIIEI0OBAHUI HCCIIEIOBAHMIL 1 AHATH3 ) HCCIIeIOBAHMUIT U TPOBO/IUTE aHATIM3 PE3yJIbTaTOB
aHaAJIN3a 3 Y QHAIU3Y TIOTyIEHHBIX pesyIbTATOB
BeLIEeCTB U 9KCHEPUMEHTATBHBIX IK(Y)- | 3Haer MeTOabI IKCTIEPUMEHTAIBHOTO UCCIEN0BaHUS (PU3UUECKHX
MATepHAIOB JTAHHBIX 3.132 IIPOLIECCOB, CO3AAHNUS YKCIIEPHUMEHTAIBHBIX YCTAHOBOK
TOTOBHOCTb
oTo 60C fo 5 Brnageet ombITOM 3KCIUTyaTalMH SAEPHO-PHEPT€THIECKHX,
THIBATh CIT BI
paspabatkIBath CHoco C 6 6 [K(Y)- | mma3MeHHBIX, JTa3epPHBIX, CBEPXBBICOKOYACTOTHBIX YCTAHOBOK,
NpPUMEHEHHS SIJIEPHO- i H THIBATD .
PHMEHE ACpHO 0CODCH paspabaThIsa 14.1B1 3JIEKTPOHHBIX WJIM YCTAHOBOK JJISl TEHEPALMU HEUTPOHHBIX U
SHEPreTHYECKUX, CIoco0BI MPUMEHEHHS IIPOTOHHBIX ITYUKOB
TUTa3MEHHBIX, JIA3€PHBIX, SIEPHO-PHEPTeTHIECKHUX,
CBEPXBBICOKOYACTOTHBIX U TUTa3MEHHBIX, JIA3ePHBIX,
VMeet pa3padbaThiBaTh CrIOCOObI IPUMEHEHHS SIICPHO-
MOIIHBIX HMITYJIbCHBIX CBEPXBBICOKOYACTOTHBIX
14 N.ITIK(Y)- K(Y SHEPIreTUYECKUX, TUIa3MEHHBIX, JIA3EPHBIX,
MK(Y)- YCTaHOBOK, 3JIEKTPOHHEIX, YCTaHOBOK, 3JI€KTPOHHBIX, Y)- N
N 141 . CBEPXBBICOKOYACTOTHBIX YCTAHOBOK, 3JI€KTPOHHBIX, HEHTPOHHBIX
HENTPOHHBIX U IPOTOHHBIX HEUTPOHHBIX U IPOTOHHBIX 14.1V1
1 IPOTOHHBIX ITy9YKOB B PEIICHUH TEXHUUECKUX HIIH
IIY4YKOB, METO10B IIY4YKOB B pC€IICHUH o
. TEXHOJIOTHIECKHX ITPOOJIEM B aTOMHOI OTPAcCiIi U MEHI[IHE
OKCIICPUMECHTAJIBHOU TCXHUUYCCKUX,
(bu3MKH B pelIeHnH TEXHOJIOTHYECKUX U 3HaeT OCHOBHBIE TEXHUUECKUE TApaMeTpPhI SACPHO-
TEeXHUYECKHX, MEJUIIHCKHX Mpo0IieM [TK(Y)- | sHepreTmueckux, MIa3MEeHHBIX, JIA3ePHBIX,
TEXHOJIOTUYECKUX U 14.131 CBEPXBBICOKOYACTOTHBIX YCTAHOBOK, COBPEMEHHBIX YCTAaHOBOK

MEIUIIMHCKUX TPOOIIEM

JUISL TCHEPAUM 3JICKTPOHHBIX, HeﬁTpOHHBIX 1 IIPOTOHHBIX ITYYKOB




IToxa3zaren U MeTOAbI OLICHUBAHUA

Il1anupyemMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kox unaukartopa

JOCTHAKEHWE Metoab! OLeHUBAHHS
KOHTPOJIHUPYEeMOM HaumeHoBaHue pa3jaena JUCHUIIHHBI
Kon HaumenoBanue KOMIICTHIHH (T (O1eHOYHEIE MEPONPHATHS)
ee 4YacTH)
PJI-1 | Mcnonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO- N.OIIK(Y)- | Paszmen 1. OnTuyeckas CEeKTPOCKOMUS 3amura 1abopaTopHOi paboTHL,
HAYYHBIX IUCIMIUIMH B MPOECCHOHATBHOM 1.10 Pasnen 2. Macc-cniektpomerpust pedepar,
JESITENTBHOCTH, TPUMEHSITh METOJIbI MATEMATHYECKOTO Pasnien 3. Pentrenopekas inartocTuka OK3aMeH
aHa/IM3a M MOJEIHPOBAHNS Paznen 4. CriekTpocKOIrs MArHUTHOTO
pE30HaHCa
P/I-3 | IIpoBoanTh HayYHBIE HCCICTOBAHMS IO 321aHHOM N.IIK(Y)-3.1 | Pasgen 1. Onruueckas CIEKTPOCKONHUS 3aiura 1a60paTOpHOH paboTH,
METOJIMKE; OMKMCHIBATH IIPOBOIUMBIE HCCIEI0BAHUS U Paznien 2. Macc-cniekTpomeTpust pedepar,
AHAJIM3UPOBAThH PE3YJIbTATHI; pa3padaThiBaTh CIIOCOOBI Pasnien 3. Pentrenosckas uarnocTyka 9K3aMCH
[PUMEHEHUS [UIa3MEHHBIX, JasepHbix 1 CBY ycTanoBok, Pasgen 4. CHexTpOCKONAA MATHHTHOTO
METOAOB 3KCIIEPUMEHTANbHON (DPU3UKHU B PELICHUU pesoHarca
TEXHUYECKUX U TEXHOJOTHYECKUX 3a]a4
PJI-6 | DkcmyaTupoBaTh COBPEMEHHbIE TPUOOPHI N.ITK(V)-14.1 | Pasgen 1. OnTuueckas CeKTPOCKONHUs 3amura 1a60paTOpHOit paboTH,
MHCTPYMEHTAJIBHOI'O aHaJIN3a; IPOBOAUTH Paznien 2. Macc-criekTpomeTpust pedepar,
CTATHCTHYECKYIO 06pabOTKY dKCIIEPHMEHTABHBIX Paznen 3. PeHTreHOBCKast AMarHOCTHKA SK3aMeH
JAHHBIX Pasnen 4. CnexTpocKonusi MarHUTHOTO
pE30HaHCa
3. IlIkaja oneHuBaHus

HOpHI[OK OopraHu3alliid OLCHUBAHUA PE3YJIbTATOB O6y‘lCHI/I5{ B YHUBCPCHUTCTEC PCIIIaMCHTHUPYCTCA OTHACIBbHBIM JIOKAJIbBHBIM HOPMATUBHBIM 4KTOM —

«CucteMa OIICHUBAHUS Pe3yJIbTaTOB 00ydeHHs B TOMCKOM MONMTEXHUYeCKOM yHUBepcuTeTe (CrcTeMa OleHUBaHMsA)» (B JCHCTBYIOLICH PEIaKIlnm ).
Hcnonb3yercst OamibHO-pEHTHHIOBas CHUCTEMa OIICHWBAHUS pe3yabTaToB oOyuyeHHs. MToroBas oueHKa (TpaAMLMOHHAS M JIMTEPHAas) MO BUAAM
yueOHOM pnestenbHOCTH (mM3ydyenue aucummiuH, YWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OMNpPENENsIeTcs CyMMON OauioB IO
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalluu (UTOroBast peUTHHIOBast olleHka - MakcuMyM 100 GaioB).

PaCHpe,Z[CJ'ICHI/IC OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OICHOYHBIC MCPOIPUATUA TCKYLICTO KOHTPOJIA U HpOMG)KyTO‘-IHOﬁ aTTeCTalnuun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.




PGKOMGHI[yeMaSI mKajla Jjsd OTACIIbHBIX OICHOYHBIX MepOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJTHEHHS
3aIaHUSA

CooTBeTCTBHE

TPaJULHOHHON OLlEHKe

Onpeueneﬂue OLCHKH

90%+100% «OTIMIHO» OtianyHOE NOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIC YMEHUS 1 BIIaICHUE OMBITOM MPAKTHYECKOH AEATETbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM OAJUIOB, OJIM3KHM K MAaKCUMAJIBHOMY

70% - 89% «Xopomo» JocTaTouHo MOJTHOE TIOHUMAaHHUE MPEeIMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHIECKOH AeITeTbHOCTH, HEOOXOAUMBIE PE3yIIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aioB

55% - 69% «Y 1OBIL» [TpuemneMoe MoHUMaHUE MIPEAMETA, YAOBICTBOPUTEILHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IESATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl

00ydeHust chOPMUPOBAHBI, KAIECTBO HEKOTOPHIX U3 HUX OICHEHO MUHIMAJIFHBIM KOJMYECTBOM 0alioB

0% - 54%

«Heynosiu.»

PeSyHLTaTI)I 06yqu1/151 HC COOTBCTCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I§IM

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ TPaAMIMOHHOI OLleHKe Ompenesenne oneHKu

90%+100% 18+ 20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJE€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajlIoB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHMMAHHUE NPEIMETa, XOPOIIE 3HAHMUS, YMEHHS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs CPOPMHUPOBAHBI, KAUECTBO HU OTHOTO M3 HUX HE OIIEHEHO MUHUMAJILHBIM KOJIMIECTBOM OajlIoB

55% - 69% 11+13 «Y OBJL» [IpuemieMmoe MOHUMaHKUE IIPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AesITeNbHOCTH, HEOOXOAUMBIE
[pe3yIbTaThl 00y4YeHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIEHEHO MUHUMAIILHBIM KOJMYECTBOM OAIIIOB

0% - 54% 0+10 «Heynoi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHOYHbIE MEpPONpPUATHS

le/lMepbl THIIOBBIX KOHTPOJBbHbIX 3aJaHnii

1. Pedepar Tematuka pedepatos:
1 NU3oTomnHbIe 3¢ (PeKTh B TapaMarHUTHBIX SBJICHUSAX
2 CriekTpalibHast JTUarHOCTHKA IJIa3MEHHBIX CUCTEM
3 IIpuMeHeHne PEeHTI€HOBCKOT'O U3Ty4EHUS

2. 3amuTa nabopatopHoit pabotel | JlabopamopHas paboma 1. Bonpocur:

1 Ob1ras cxemMa ONTUYECKOTO CIIEKTPOMETpa

2 OcHOBHBIE TapaMeTphl CIeKTpodoTOoMeTpa

3 Kak BbIOMpaTh MHUPHHY BXOHOW MIETH CIIEKTPOMETpa
Jlabopamopnas paboma 2. Bonpochwi:

1 Busbl ONTHYECKHUX CIIEKTPOB

2 Crioco6b! BO30Yy X AeHUs TPOOBI U1 CHEKTPOMETPUHU




OueHo4yHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

3 Crenenu cBOOOIBI MOJICKYJI B Ta30BOH (aze

Jlabopamopnas paboma 3. Bonpochwi:

1 Crioco06bl perucTpaluy ONTUYECKUX CIIEKTPOB

2 [IpeumytiecTBa U HEAOCTATKU (POTOIIEKTPUUECKON PETUCTPAIIMH CIIEKTPa
3 CxeMbl OCBEIICHHS BXOIHOM 1IEIH CIIEKTPOMETpa

Jlabopamopnas paboma 4. Bonpocwi:

1 Yem ompenensieTcst BpeMst SKCIIOHUPOBAHUS

2 CxeMmbl POTOIIEKTPUIECKON PETUCTPAIIMU ONITHYECKUX CIIEKTPOB

3 Ocobennoctu curnana [13C-marpurir

Jlabopamopnas paboma 5. Bonpocwi:

1 3akon byrepa

2 B yem cMbIC KQIMOPOBKH CIIEKTPOMETPA TI0 JJIMHAM BOJTH

3 1o xakuM mpu3HAKaM BbIOUPAIOT AaHATTUTUYECKHUE JTMHUH SJIEMEHTOB
Jlabopamopnas paboma 6. Bonpochwi:

1 Yto o3HavaeT «pacmm@poBKa ONTHUECKOTO CIEKTPa»

2 Kak omnpenenuTh OTHOCHTEIHHYIO KOHIIEHTPAIIHIO IBYX AJIEMEHTOB M3 ONTHYCCKOTO CIIEKTpa
3 Kak onpenenuth aOCOMOTHYIO KOHIICHTPAIMIO 3JIEMEHTA U3 ONTUYECKOrO CIIEKTpa
Jlabopamopuas paboma 7. Bonpocswt.

1 CocTaBHBIE YacTH Macc-CIIEKTPOMETPa

2 Pabouee naBieHue B KaMepax BaKyyMHBIX PUOOPOB

3 Cnioco6b1 opMUPOBaHUS MATHUTHBIX TOJIEH I MacC-CIIEKTPOMETPOB

DK3aMeH

Bomnpocs! Ha sk3aMeH:

1 3akon byrepa—Jlam6epra—bapa

2 XapaKTepUCTHIECKOE PEHTTCHOBCKOE U3TyYCHUE
3 biok cxema mMacc-CeKTpoMeTpa

5. Mertoanueckne yKazanus mo mpoieaype oleHnBaHusi

OLeHOYHbIe MEPONPHSITHS

TIpoueaypa npoBeaeHHsi OLIEHOYHOI0 MEPONIPHUSATHSI M HEOOXOAMMbIE METOIMYECKHE YKAZAHUS




OneHoYHbIE MEPONPHSITHS IIpoueaypa npoBeaeHHs OLEHOYHOI0 MEPONPHATHS U HE0OX0JUMBbIe METONMYECKHE YKA3aAHHS

- ‘Orersi Ha 2 TEOPETHYECKIX BONPOCA 3 MPHBEACHHEIX 10 B KOHIIE METOMUIMECKHX yKasarii
3. [Oxsaven 'DK3aMenaimOnHEIi GUIIET CONEPKHT 2 TEOPETHUECKHX BOMPOC . | OMHOCTOKIYI0 a2y




