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1. Poas gucunnimusl «AJJEPHAS U PAIUAIIMOHHAS BE3OITACHOCTD» B popMupoBaHNM KOMIIETEHIIUI BbINYCKHHUKA:

JJeMeHT Kog HMHauKkaTophl J0CTHKEHHST KOMIIETeH U Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPHI KOMIETEHI[HH)
o0pa3oBaTeIbHOMI KOMIIeTeHI[H
P Cemectp L HanmeHoBaHue KOMIIETEHIMH K Haumenosanue nuaukaTopa H
NPOrpamMMbl )74 o1 OCTHIKEHHST Kox auMeHOBaHUE
(acuunauHa) HHIHKATOPA
Brnaneer HaBbIKaMU TIAHUPOBAHUS M OPTaHH3AIUH
Crnoco0OeH K KOHTPOJIIIO paboT 1o obecrieueHunIo IAepHON U paJualliOHHON
Ocy1iecTBiseT KOHTPOJIb 32
COOTBETCTBHS MK(Y)-9.1B1 | 6e30macHOCTH; COCTABICHUS TEXHUIECKUX OTYETOB TI0
BBINOJHEHUEM OCHOBHBIX N
pa3pabaTeIBacMbIX IPOEKTOB paauaMoHHON 00CTaHOBKE U 103aM OOTyUYeHHs
. CaHUTAPHBIX NIPAaBUJI PabOTHI C
Y TEXHUYECKON AHOAKTHBHBIMI COTPYIHHKOB.
[K(Y)-9 | nokymenrtauuu ctangaptam, | W.IIK(Y)-9.1 P YMeeT npuMeHsITh METOJUKH PaJHalHOHHOTO
BEIIECTBAMU, HCTOUHHKAMU
TEXHUYECKUM YCIIOBUSM, HOHM3N LIET0 H3TyHeHHS MK(Y)-9.1Y1 | koHTpOJIs NpH 00paIeHH! C pa0aKTHBHBIMH
TpeOoBaHUAM OE30ITIaCHOCTH HOpM P fz}[];(;unoﬁnoﬁyq i MaTepHanaMu
U ApYTUM HOPMAaTUBHBIM 6E30TIACHOCTH 3HaeT MeToANYECKUE, HOPMAaTUBHBIC U PYKOBOASIINE
TIOKYMEHTaM. ’ MK(Y)-9.131 | marepuaisl, Kacaroluecs BhITOTHICMONW paboTHI,
MPaBUJIA M YCIIOBHS BHINOJHEHUS paboT
Crioco0eH co0IoaaTh HOPMBI TIK(Y)-11.1B1 Brnaneer metonamu o0ecnieueHHs SKOIOTHIECKON
CHocoBeH K KOHTPOIO 32 Y TIpaBWjIa SACPHON U ) 0€30aCHOCTH YHEPTETUIECKUX YCTAHOBOK
COBTIOICHIEM paIMallMOHHOK 6€30MacHOCTH, YMeeT NpoBOIUTE U3MEPEHUS BEIUYHH,
TOXHONOTHICCKO Bo3jelicTBuA Ha okpyxaromyto | TTK(Y)-11.1V1 | xapakTepu3yrolnX HOHU3UPYIOLIEe H3TydeHHE, C
TIK(Y)-11 | s w WLITK(Y)-11.1 cpeny, KOHTPOJIb 32 TIOMOILBI0 PA3IMYHON TEXHUKHU.
’ " | coOIIOAEHNEM DKOJIOTHUECKOM .
00CITy>KHBaHHIO 3HaeT npaBuiia YKOJIOTHIECKON Oe30IMacHOCTH U
Anepras u TEXHOJIOTMYECKOTO Oe3011aCHOCTH, TeXHHKH HOPMBI OXPaHBI a, TEXHUKH 0€3011acHOCTH
paIMAIIHOHHAS 6 OesomnacHocTy, HOpM u npaBuit | TIK(V)-11.131 P P TPyAa, ] o
000pyI0BaHUsL. L MPOU3BOACTBEHHON CAHUTAPUU U IIPOTUBOINOKAPHON
6e30MacHOCTE MIPOU3BOJCTBEHHOM B—
0e30macHOCTH
TIK(Y)-13.1B1 Brnaneer meroamu aHanuza 0€30MacHOCTH
CriocoGeH K OLeHKE sIIepHOit Cnoco0eH oCyIeCTBISTh JICUCTBYIOIIUX SAEPHBIX SHEPTeTHUECKUX YCTaHOBOK
H paMalHOHHON PLITK(Y)-13.1 aHalN3 COCTOAHMA ANEPHOH 1 | 7o (V)-13.1Y1 VYMeeT knaccUPUIMPOBATH CHCTEMBI G€30I1aCHOCTH
6e30MaCHOCTH, K OLIEHKE paauanroHHON 0€301MacHOCTH SIIEPHBIX YHEPTETHIECKUX YCTAHOBOK
BO3IEHCTBHS HA ANEPHBIX 00BEKTAX TK(Y)-13.131 3HaeT cucteMbl 0€30MaCHOCTH M aHAJH3 HAJIe)KHOCTH
OKPYKAIOIIYIO CPENyY, K ) crucTeM 0€30ITaCHOCTH.
KOHTPOJIO 33 COOJIFOICHHEM Biriageer HaBbIKaMH BEIOOpa HEOOXOAMMBIX CPENICTB
TIK(Y)-13 3KOJIOTUYECKOM JleMOHCTpHPYET MOHUMaHHe [TK(Y)-13.2B2 | u3mepeHus 1 OLEHKH COOTBETCTBHSI HOpMaM
66301'IaCHOCTI/I, TEXHUKHU OCHOB JIO3UMETPUHM IIEpCOHATIA pagrualliOHHOU
6e30MacHOCTH, HOPM H ¥l HACENIEHUs B MHKEHEPHOi YMeet BLIOUPATh U IPUMEHSTH CPEJICTBA H3MEPEHHUSI
IpaBUJI IPOU3BOJICTBEHHOM WIIK(Y)-13.2 JIeATEILHOCTH, B COOTBETCTBHUH C 33/1a4€ii, 0)OPMIIATH PE3yIIbTaThI

CaHUTAPUH, MTOKAPHOH,
paavatMoHHON U siepHON
0e30MacHOCTH, HOPM OXPaHbI
TpyzAa

upeHTUGUIIpYeT
panuaoHHbIe (GaKTOPHI 1
00CTaHOBKY B paMKax
BBIMOJTHSAEMOTO 3aJaHHs

MK(Y)-13.2V2

U3MEPCHUS B COOTBETCTBHUU C TpeGOBaHHﬂMI/I
COOTBETCTBYIOIIUX CTAHAAPTOB U HOPMATUBHBIX
JOKYMCHTOB.

TIK(Y)-13.232

3HaeT METObI M CPEJICTBA IO3UMETPUU U
pamTuoOMETPHH, HOPMBI PaJHAIIMOHHON OE30MaCHOCTH.




2. Iloxa3zaTesm U MeTOALI OLICHUBAHUS

IlnanupyeMble pe3y1bTAThI 00yUeHH s 110 JHCIHUILTHHE Koa unaukartopa

AOCTH KEHHsI
Kon HaumenoBanue KOHTPOJIHPYeMOii
KOMIIETeHIMH (M1 ee YaCTH)

MeToabl OLleHMBAHUS

HanmeHoBaHue pa3/enna TUCHUIINHBI
(OLEHOYHBIE MEPONPHATHS)

KontponsHas pabdora

IIpumeHsTh 3HaHUS METOAOB OLIEHKH SIAEPHON U Pedepar
PIO1 panuanoHHOM 0e30MacHOCTH Ha SIIEPHO- N.IIK(Y)-9.1 OCHOBHI IAEPHOH U PagHallHOHHON OE30TIaCHOCTH. 3ammTa 1ab0paTopHOi paboTHI
OIIacHOM OOBEKTE. a3
Ok3aMeH
. KontponrHas pabora
BrIinonaHATE pacueTsl 4030BOM HArpy3Kku Ha
Pedepar
MepCOHaJI, OCYILECTBIIATh KOHTPOJIb 32 N.IIK(Y)-11.1 SnepHas u panuanmoHHas 6€30MacHOCTh Ha CTaIUsIX N
P12 . 3amura 1abopaTopHOM paboThI
COOJIFO/ICHUEM IKOJIOTMYCCKON M TEXHUKH N.IIK(Y)-13.1 AT W3
0€3011acHOCTH Ha IIPOU3BO/ICTBE.
OK3aMeH
KonrponbHas padorta
IIpuMeHITh SKCIEpUMEHTAJILHBIE METOIbI o o Pedepar
p . P . A N.IIK(Y)-11.1 MeTombl obecricueHus SICPHON U paTualliOHHON bep o
PA3 OLIEHKH SIICPHO U paANalliOHHON ONTaCHOCTH 3amuTa 1a60paTopHON PabOTHI
N.IIK(Y)-13.1 0C30MacHOCTH.
Ha SJICPHBIX 00BEKTaX. 401
OK3aMeH
KontponrHas pabora
BrmonsATe 00paboTKy U aHAIH3 VLTIK(Y)-11.1 Pedepar
03UMETPUYECKUX JTAHHBIX, IOJTYYEHHBIX TPU ' T MeTtoibl 0OecIeueHUS SASPHOH U paTUAIIAOHHOM N
P4 feo eTP;I‘]IJeCKHX u eicne I/Il\j[CHTa}JIIIiHBIX b VLITR(Y)-13.1 6e3on§c1{ocm a . 3amura nabopatopuoii padots!
P P WLIIK(Y)-13.2 ' W3

HCCIICJOBAHUAX AACPHO-0IMaCHOI'O 00BeKTa.

DK3aMeH

3. HIkauaa oueHuBaHUA

[Topsimox opraHu3anMy OLIEHUWBAHUS PE3YJbTAaTOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToOB 00ydyeHus B TOMCKOM MONUTEXHUYECKOM yHHBepcHuTeTe (Cructema olleHuBaHU)» (B IEHCTBYIOLIEH pPeIaKIim).
Hcnonp3yercss OalabHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yuebHoil nesrenbHOCTH (M3ydeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOEKTHpOBAaHWE, IMPAKTHKH) OIpEeNsseTcss CyMMOH OaiuioB 1o
pe3ylibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalny (MTOroBast peiTHHroBasi oleHka - MakcumyM 100 GaioB).

Pacnpezleneﬁne OCHOBHBIX H AOIIOJIHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCPOIPHUATHUA TEKYIIECTO KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTeCcTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.




PeKOMeH,Z[yeMaH mIKajia Jjisi OTACIIbHBIX OICHOYHBIX Meponpnﬂmﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLlEHKe

OnpenesieHue OLEHKH

90%+100% «OTIMIHO» OtianyHOE NOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIMYHBIC YMEHUS 1 BIIaICHUE OMBITOM MPAKTHYECKOH AEATETbHOCTH,
HEOO0XOIUMBIE Pe3yIbTaThl 00ydeHNs chOPMUPOBAHBI, UX KaYECTBO OIICHEHO KOJIMIECTBOM 0AJUIOB, OIM3KIM K MAaKCUMAILHOMY

70% - 89% «Xopomio» JlocTaTo4HO TOJIHOE TOHMMAHUE MPEeIMETa, XOPOILNe 3HAHUS, YMEHHS 1 OIIBIT IPAKTUYECKOHN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLIEHEHO MUHUMAJIFHBIM KOJIMYIECTBOM 0aliioB

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

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajioB

0% - 54%

«Heynosa.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HCE COOTBCTCTBYOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

IlIxana s OLEeHOYHBIX MepOHpI/IHTI/Iﬁ OK3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneaenne onenicn

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAKTUYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJuioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAaHHUE IPEIMETa, XOPOIIHE 3HAHMUS, YMEHHUS | OIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
Ppe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHIECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [Tpuemiemoe MOHUMaHKUE IIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AeITeNbHOCTH, HEOOXOANMBIE
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB

0% - 54% 0+10 «HeynoBn.» Pe3ynbTaThl 00yueHUs1 He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM

4. llepeyeHb THNOBBIX 3a/1aHUI

OueHo4HbIE MEPONPHSITHS

ITpumepbl THIOBBIX KOHTPOJIbLHBIX 32JaHHI

KonTponbnas padota

Bomnpocsr:

1. VcTOYHMKYM HOHU3UPYIOLIETO U3IYUCHMUS.

2. Hopwmsl paguanimoHHON 6€3011aCHOCTH.

3. HMsnyuenue PB, OAT, PAO u saepHO-aenIIUXCSl MAaTEPUAIIOB.

4. KoaddummeHnt pa3MHOKEHHS B CUCTEME, COJIEPIKAIIECH SIepHO-IeIsIecs BemecTna. Jlath
onpeneneHue. PU3NYECKUl CMBICI.

5. He#lTpoHHOE U3IydYeHNE TOMOTEHHBIX CPEM, COCTOSIIINX U3 METAINYECKUX U KEPAMUYECKHUX
SJIepHBIX MaTepuanoB (0e3 yueTa pa3MHOKEHHSI HEHTPOHOB).

6. HelTpoHHOE M3ITydeHHE cpel] C TOMOT€HHO PaclpeleI€eHHBIMU UICTOYHUKaMU HEMTPOHOB U O~
u3aydareneil (IByXKoMIoHeHTHas cpena). [lonkpuruyeckasi pa3MHOXKAIOLIAs CUCTEMA.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

7. Hensmuecs siepHble MaTepUalibl. 3aucaTh HEMOYKY SASPHBIX MTPEBpaIeHUH ¢ 00pa3oBaHHEM
BTOPUYHOTO SIIEPHOTO TOPIOYETo B ypaH-IIyToHU-ToprieBoM ATLI.
8. Ilepeuncnuth crieluaibHbIE SIACPHBIE U HESIIEPHBIE MaTEpUallbl, OJUIEKAIINE YUETY U KOHTPOJIIO.

3amura 1ab0paTopHOi paboThI

Bompocstr:
1. TunuuyHbIC UCTOYHUKU U CUETYUKH HEUTPOHOB, UCIIOJIb3yEMBIE IIPU PAIUOMETPUN HEUTPOHHOIO
W3JIy4€HUS Ha IPOU3BOJICTBE.
2. HMcrouHMK OBICTPBIX HEUTPOHOB: CIIEKTPAIBHOE PACIPEAEICHUE U OCHOBHBIE XapAKTEPUCTUKH.
3. T'aMMa-CIEKTPOMETPUYECKUE METOABI KOHTPOJIS U3JyYEHUM.

NuauBuayanbHOe HOMaIIHEe
3aJaHue

N3 Ne 1
1.  HyxuuaHelil cocTaBa 1€pHOIO TOIJIMBA U siiepHasi 0€301aCHOCTb.
2. Omnpenenuts BHIXOJ HEHTPoHOB (HeifTp.-c!-cM ™) 1m0 KaHaTy CHOHTAHHOTO JENEHUS M B Pe3ylbTaTe
IpOTeKaHus (OL,N)-PEAKIUH IS CIIEAYFOIIEeH TOMIMBHON KOMIO3uIul — 2>?PuQ,. OLEeHUTh BKIaJ Kaxk 10k
KOMITOHEHTBI B CYMMapHbII BBIXO/I.
3. Ilpu HU3rOTOBIEHUM TOIUIMBA AJSi OBICTPHIX PEAKTOPOB OOBIYHO HCHOJIB3YIOT JBYOKHCH IUTYTOHHS
(Pu0,), maccossie ppaxiuu u3otonos Pu pasusr: 2*Pu — 60 %; 2*°Pu — 20 %; *'Pu — 14 % u ***Pu — 6 %.
OueHuTh BKJIaJ I-ro U30TOINIA B CYMMapHOE€ HEUTPOHHOE U3IyYEHUE ITOrO TOILIMBA.
4. B HavanbHBII MOMEHT BPEMEHU B TIIyOOKO MOAKPUTUYHON pa3MHOKaIOIIEl cucteme ObuIo vf
HEHTPOHOB. 3anucaTh 3aKOH U3MEHEHUs YHCIIa HEUTPOHOB N(t) B 3TOM CUCTEME C TEUEHUEM BPEMEHH t,
€CJI CpeJIHEee BpPEeMs )KU3HU OJIHOTO MOKOJIEHHSI HEHTPOHOB PaBHO /.
5. 3anmcaTh 3aKOH HW3MEHEHHMsA 4YMclIa HEHTpOHOB  (IKCIOHEHIMaldbHas ero ¢opma) B
WJICATM3UPOBAHHON HAJAKPUTHYHONW pa3MHOXkaromeld cucrteme. CuuTarh, YTO B HAyaJbHBIH MOMEHT
BpeMeHH ObLI OJIMH HEHTPOH.

Pedepar Temsl:

1. SlnepHblil TONJIMBHBINA UK HOBOTO OKOJICHHUS.

3.  MupoBble HHUIIMATUBHI 110 COKPAIICHHIO SIEPHBIX YIPO3.

5. Cuctemsl o0ecnieueHus AASPHON U paualliOHHON 0€30MMacHOCTH MTepCOHaNa Ha TIPOU3BOICTBE.

6. @usnueckas, siiepHas U paJuaiioHHas 6€30MacHOCTh B YPAaHOBOM IPOU3BOJICTBE.

21. 3agada 0 TOUHOCTH pacyueTa HyKJIMTHOTO COCTaBa TOIUIMBA. PaguaronHas 6€30MacHOCTb.
Kondepennns [loaroroBka Te3WCOB MOKIANOB MO TE€MaM, BBIIAHHBIX pedepaToB Ui MyOJMKaMKM B pamMKax TPagHIIMOHHBIX

Hay4HbIX Meponpusituil VI TIIL

DK3aMeH

Bomnpocs! Ha sk3aMeH:
(1) Hopmsl paguanuoHHo# 0€301acHOCTH.
(2) SAAnepHo-u3uveckre mapameTpsl JSNSIIUXCS MAaTEPHAIIOB.
(3) IIpoGaemsr oOecniedeHus SASPHON U PAAMAIIMOHHON O€301TaCHOCTH Ha MMPON3BOJICTBE.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

(4) OCcoOEHHOCTH MEXTYHAPOTHOTO COTPYAHUUYECTBA TOCYAPCTB B 00JaCTH (PU3NIESCKON U SISPHOM
0€30MMacHOCTH.
(5) OcHOBHBIE TPUHIUIIBI TIOCTPOCHUS CUCTEM 0€30MaCHOCTH.
(6) Ykaxure — Kak COOTHOCATCSI 3HaYeHHs reoMeTprueckoro Bo u marepuansaoro By napamerpos B
HAJKPUTUYECKON Pa3MHOXKAIOLIEHN cpelie:
D @)y >3,
2) B, <(B,)
3) B, =8,
(7) Meronb! 1 IpuOOPHI NPAKTUUECKOHN T03UMETPUH.
(8) HeilitpoHHOE M31yueHHne IBYXKOMIOHEHTHBIX cpell. OneHka Kesr 1 cBA3aHHBIX ¢ Keff QyHKIIMOHAIOB.

5. Meroanuyeckue yKa3aHus 0 npoueaype OeHUBAHUSA

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHUS

KonTponbnas pabota

IIpoBoautcs Bo Bpemsa KH 2

NuauBunyanpHOE 3a1aHUE

ITpoBoautscst Bo Bpemst KH 1.

3amura 1a00paTopHOi paboThI

ITpoBoautes Bo Bpemst KH 1,2.

Pedepar

ITpoBoautcs Bo Bpemst KH 1

IES IS

DK3aMeH

IIpoBoauTcs B BUie TecTUpoBaHusl B pamkax K.




