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1. Poan AUCHHUIIIIMHBI «Huepﬂaﬂ H paguanuoHHasd 0€30IacHOCTDL» B (l)OpMPIpOBaHI/II/I KOMIIeTeHIIMH BBIITYCKHUKA:

s OnemeHT 3 Ko MHIMKATOPBI A0CTHIKEHHS] KOMIIETEHIHIi CocrasJsioniye pe3yJbTATOB 0CBOCHHS (IeCKPHNTOPHI KOMIETEHIHHN)
00pa30BaTCIbHOU
Cem KOMIIeTe
MIPOTrPaMMBL HaumeHoBaHHE KOMITIETEHIIHH Kon HaunmenoBanue nHANKaTOpa I A C ORI e
¢cTp LA HHIHKATO JOCTHIKEHHUS Kox
JHCLUIUIMHA, IPAKTHUKA,
THUA) pa
Brnaneer HaBbIKaMM IJIAHHUPOBAHUS U OpraHU3AIMU
CriocoOHOCTBIO K TIK(Y) paboT mo obecreyeHuIo AAEPHOH U pagualuoOHHON
KOHTPOJIIO COOTBETCTBHS 0 9.1B1 0€30MacHOCTH; COCTABIEHUS TEXHUYECKHX OTYETOB I10
CYIIECTBIISIET KOHTPOJIb 33 . 2
a3padaThIBacMbIX ym P aIMAIIMOHHON 00CTaHOBKE M 103aM OOIydeHHUs
pasp BBIIIOTHEHUEM OCHOBHBIX
MIPOEKTOB M TEXHUIECKOH 5 COTPYAHHKOB.
TIK(Y) WLTIK(Y CaHUTapHBIX MIPABHI PAOOTEHI C %
- | moxymeHTanmu JIK(Y)- MeeT PUMEHATh METOJUKN PaJHalliOHHOTO
9 | PaArnOaKTUBHBIMHU BELICCTBAMH, [K(Y)- 6
CTaH/AapTaM, TEXHUYeCKUM | 9. KOHTPOJISI IPH 0OpaIeHU! ¢ PaIHOaKTUBHBIMH
HMCTOYHHUKAMH HOHU3HPYIOIIETO 9.1¥1
YCIIOBHSIM, TPEOOBaHUSIM . MaTepHaIaMH
H3ITy4eHHsI, HOPM PajnanioHHON
HAET METOJUYECKHIE, HOPMAaTUBHbIE H PYKOBOASIIHN
0€30IacCHOCTH U IPYTUM 6e30MaCHOCTH 3HaeT METOANYECKUE, HOPMa e 0BO, e
HOPMATHUBHBIM ’ M[K(Y)- | marepuainsi,
JIOKYMEHTaM. 9.131 Kacaromuecs BBIIOJIHAEMON paboThL, IpaBmia U
YCJIOBHSL BBIIOJHEHHMS paboT
CriocoOeH co0JTr0aaTh HOPMBI 1 MK(Y)- | Baageer MeTogaMu 00eCCYCHUS SKOJIOTHUCCKOM
CrnocoOHOCTEIO K npaBuia siepHoit U paauanmonnoi | 11.1B1 0€30MaCHOCTH SHEPreTHYECKUX YCTaHOBOK
KOHTPOJIIO 33 COOJIFOICHHEM 0e30IacHOCTH, IK(Y)- | YMeer npoBOIUTE H3MEPEHUSI BEINYHH,
TIK(Y) TEXHOJIOTUYECKOU WLITK(Y) BO3/IEMCTBUS HA OKPYKAIOIIYIO 11.1Y¥1 XapaKTepU3YIOLUX HOHU3UPYIOLIEE U3ITyueHHE, C
11 JVCIHTUTIHBI 1 ) 1' ) cpexy, KOHTPOJIb 32 COOIIOICHUEM TIOMOIIBIO PA3IMIHON TeXHHUKH.
Sinepunas u 00CITY>KHUBaHUIO ’ 9KOJIOTHYECKOH 0€30acHOCTH, TIK(Y) 3HaeT MmpaBuIIa 3KOJIOTHUECKOH 0€30MacCHOCTH U HOPMBL
paaMaMOHHAS 6 TEXHOJIOTHYECKOT'0 TEXHUKH 0€30MacHOCTH, HOPM H 11.131 OXpaHBI TPy/la, TEXHUKH 0€30MacHOCTH,
6e30MacCHOCTh 000pynOBaHHUS. TPaBUII IPOM3BOICTBEHHOM ’ NPOU3BOJICTBEHHOH CAHUTAPHHU M IIPOTHBOIIOKAPHOM
06€30I1aCHOCTH. 3AIIUTE
IK(Y)- | Brnageer metomamu aHamu3a 0€30MAaCHOCTH
CIIOCOBHOCTBIO K OLIEHKE Cnoco6eH oCyLIeCTBISTh aHAITH3 13.1B1 JEACTBYIOINX AAEPHBIX SHEPI€THYECKUX YCTAHOBOK
i i N.IIK(Y)- | cocrossHUs epHOM 1 [K(Y)- | Ymeer knaccupunupoBaTh CHCTEMBI 0€30IaCHOCTH
SIIEPHON M paINaIlOHHON
13.1 aINAIIOHHON 0E€30ITaCHOCTH 13.1V1 S,ICPHBIX SHEPreTUUECKHX YCTaHOBOK
€30MaCHOCTH, K OIICHKE
BO3/IICTBHS Ha SZICPHBIX 00BEKTaX ITK(Y)- | 3Haer cucteMsl 6€30IaCHOCTH U aHAJIN3 HAAEKHOCTU
OKPYKaIOILYIO Cpeny, K 13.131 cucTeM 0E30IaCHOCTH.
KOHTPOJIIO 32 COOJIOICHIEM TTK(Y)- Brageer HaBBIKaMH BEIOOpA HEOOXOAMMEBIX CPE/ICTB
IIK(Y)- | axomoruueckoi 13.2B2 HM3MEPEHMS U OLIEHKU COOTBETCTBUS HOpMaM
13 0€30MMacHOCTH, TEXHUKH /IEMOHCTDHpYET NOHHMAHHE OCHOB ) pasuaMOHHON
0€301acHOCTH, HOPM H AOSHMETPHH NIEpCOHAIA 1 VYMeer BEIOMpATh M IPUMEHSTH CPEJICTBA U3MEPEHHS B
» HOp .
TpaBUJI IPOU3BOICTBEHHON W.IIK(Y)- HACC/ICHIA B MIDKCHEPHOM TIK(Y) COOTBETCTBHUH C 33/1aueii, 0OPMIISITh Pe3yIIbTaThI
CaHUTApUH, MTOKAPHOH, 13.2 AEATENLHOCTH, HACHTAQUIHPYET 13.2V2 U3MEPEHUS B COOTBETCTBHHU C TPEOOBAaHUAMU
panuauoHHOI U saepHON p ZHHaHHOHHHe baxropsr ’ COOTBETCTBYIOIINX CTAHAAPTOB 1 HOPMAaTHBHBIX
6€30MacHOCTH, HOPM OOCTAHOBKY B pamMax JIOKyMEHTOB.
BBITIOJTHSEMOTO 3aJaHHs
OXpaHbl TpyJa M[K(Y)- | 3Haer MeTOIBI U CPEACTBA JOZUMETPHH U
13.232 aJUOMETPUHN, HOPMEI PaUAIIOHHON O€30IaCHOCTH.
9




2. Iloka3zarteyu u METO/JAbI OLICHUBAHUA

IL1anupyeMble pe3yJIbTAThI 00y4deHH s 10 THCIHUILIHHE Koa unaukartopa
JOCTHIKEHU A MeTO)lbl OLlCHUBAHUSA
Konx HanmeHoBanune KOHTPOJIHPYyeMoii EETTG O P PR L LR (oLeHOYHbIE MePONPHUATHS)
KOMIIETeHIMH (M1 ee YaCTH)
P 1 IIpumensTh 3HaHUS METOAOB OlleHKH siaepHoi n | ML.ITK(Y)-9.1 OCHOBBI ACPHON U PATUANIMOHHON OE30MACHOCTH. KonTponbhast pabota
paaraoHHON 0e30MacHOCTH Ha SJIePHO- Pedepar
OINIaCHOM OOBEKTE. 3amuTa 1abopaTopHOi paboThI
nas3
OK3aMeH
P2 BBINONMHATE pacyeTsl 1030BOM HArpy3KH Ha N.IIK(Y)-11.1 SInepHasi ¥ pagualoHHas 0€30MaCHOCTD Ha CTAIUSAX KontponsHas pabora
MIepCOHAI, OCYIECTBISATh KOHTPOJIb 3a N.IIK(Y)-13.1 AT Pedepar
COOJTIOIEHUEM SKOJIOTMIECKON M TEXHUKU 3amuTa mabopaTopHOi paboTHI
0e30MaCHOCTH Ha MPOU3BOJICTBE. na3
OK3aMeH
PO 3 IIpuMeHsTh 3KCIEpUMEHTAIBHBIE METOBI N.IIK(Y)-11.1 MeTonp! obecnieueHNs SAepHON U paIuarmoHHON Kontponsnas padora
OIICHKH S/ICPHOH U paANalliOHHON OMTACHOCTH N.IIK(Y)-13.1 0€30MacHOCTH. Pedepar
Ha SAEPHBIX 00BEKTaX. 3amuTa mabopaTopHOit paboTHI
nas
OK3aMeH
P14 Breimonsate 06paboTKy 1 aHATHM3 N.ITK(Y)-11.1 Mertonbl obecriedueHus SAePHOM U paTualliOHHON KonTponbHast pabota
JIO3UMETPUYECKUX JaHHBIX, TOJy4YSeHHbIX TIPU N.IIK(Y)-13.1 6e30macHOCTH. Pecdepar
TEOPETUIECKUX U IKCIIEPUMEHTAIbHBIX N.ITK(Y)-13.2 3amura 1abopaTopHO paboTHI
WCCIIeTIOBAHUSIX SJIePHO-OMACHOTO 00BEKTA. na3
OK3aMeH

3. IlIxaja ouneHHNBAHHUSA

ITopsimoxk opraHu3aluy OLEHUBAHUS PE3YJIbTaTOB OOYUYEHUS B YHUBEPCUTETE PETJIaMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMsI Pe3yJIbTaTOB 00y4deHHsI B TOMCKOM monuTexHudeckoM yHuBepcutere (Cuctema oneHUBaHus)» (B IEHCTBYIOMIEH pelaKIIiN ).
Hcnonb3yercst OamibHO-pEHTHHIOBass CHCTEMa OIICHWBAHUS pe3ynbTaToB oOyuyeHHs. VToroBas oleHKa (TpaAMLIMOHHAs W JIMTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue auctuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMPEASIsIeTCs CyMMOW O0auioB Mo
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHToBas olleHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHHe OCHOBHBIX H OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOIZ aTTeCTaluu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHITIIINHBI.




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

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLlEHKe

Onpeueneﬂue OLCHKH

90%+100% «OTINYHOY OT1InYHOE IOHMMAaHME IIPEAMETA, BCECTOPOHHME 3HAHUS, OTINYHBIE YMEHMS 1 BIaJECHHUE ONBITOM IPAKTHYECKOH IEITEILHOCTH
& &l
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI CHOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYECTBOM 0AJIIOB, OJM3KUM K MAKCHMATBHOMY
70% - 89% «XOopomIo» 0CTaTOYHO ITOJIHOE ITOHMMAaHNeE MPEIMETA, XOPOIINE 3HAHUS, YMEHMS U OIIBIT IIPAKTHYECKOHN IeITENHHOCTH, HEOOXOAUMBIE PE3YJIbTAThI
9 e y
00ydeHus c(hOpMUPOBAHBL, KAYECTBO HU OJHOTO W3 HUX HE OIIEHEHO MHHUMAIEHBIM KOJMYECTBOM 0ajioB
55% - 69% «Y IOBI.» [IpuemiieMoe MOHUMAHKE TIPEAMETA, YIOBICTBOPUTEIIEHBIC 3HAHKS, YMEHHSI U OIBIT IPAKTHUCCKON ACATEIEHOCTH, HEOOXOJUMEBIC PE3yIbTAThI

00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLCHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0alioB

0% - 54%

«Heynosiu.»

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

[IIxana s OLICHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINIOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpenecnue ouenkn

90%+100% 18 +20 «OTIUIHO» OTnu4HOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
HEOOXOAMMBIE PE3YNIbTaThl 00y4eHHs ChOPMUPOBAHBI, UX KAUECTBO OLIEHEHO KOJIMYECTBOM 0aJuIOB, OJIM3KMM K MAKCHMAJILHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJIHOE MOHMMAaHUE MIPEeMETa, XOPOIIHe 3HAHUSI, YMEHUS U OIBIT IPAaKTHUECKOH AeATeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM OAJIIIOB

55% - 69% 11+13 «Y 0OBIL» [MpuemneMoe MOHUMaHNE MTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U ONBIT IPAKTHIECKON IeSTEIbHOCTH, HEOOXOJMMBbIE
[pe3yIbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAILHBIM KOJIMYECTBOM OaIIOB

0% - 54% 0+10 «Heynosi.» PesynbraTel 00y4deHHUs] HE COOTBETCTBYIOT MHHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM

4. IlepeyeHb TUNMOBBIX 3aaHUI

OueHoYHbIe MeponpusaTHS

le/lMepbl THIIOBBIX KOHTPOJbHbIX 3aJaHni

KonrtponsHas pabora

Bormpocsr:

1. VCTOYHMKN MOHU3HPYIOLIETO U3IyYEHHUS.

2. HopwMsl paguaninoHHO#H 0€30MacHOCTH.

3. WUznyuenme PB, OAT, PAO u saepHO-AENISIIMXCS MaTepUaIIOB.

4. KoadouimeHt pazMHOKEHHS B CUCTEME, COJIeprKalllel siiepHo-endiecs BemecTna. /latb
onpeaeneHue. U3NYECKUl CMBICI.

5. HelTpoHHOE U31ydeHHe TOMOTE€HHBIX CPEMl, COCTOSIIMUX U3 METAIINYECKUX U KEPAMUYECKUX
AJIEpHBIX MaTepHaoB (0e3 yueTa pa3MHOKEHHSI HEUTPOHOB).

6. HelitpoHHOE H3IIy4YeHUE CPEJl C TOMOI'€HHO PACIPENEICHHBIMU HCTOYHUKAMU HEUTPOHOB U .-
u3nydarenei (IByXKOMIOHEHTHas cpena). [lonkputrueckas pa3MHOXKAIOIAsi CHCTEMA.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

7. JHensmuecs siepHble MaTepualibl. 3anucarh HEMOYKY SAEpPHbIX IIPEBpAILeHUH ¢ 00pa3oBaHUEM
BTOPUYHOIO JIEPHOTO TOPKOYETO B ypaH-ILIyTOHUKU-TOpreBoM S TLI.
8. Ilepeuncnuth crieMalIbHbIE SIICPHBIC U HESIAEPHBIE MAaTEPUAIIbI, IOJIEKAILNE YUETY U KOHTPOJIIO.

3ammTa 1a00paTOpHON PabOTHI

Bomnpocsr:
1. TunuyHbIe UICTOYHUKU U CYETUUKU HEUTPOHOB, UCIIOJIb3YEMBIE MPU PATUOMETPUN HEUTPOHHOTO
W3ITy4eHUs Ha MPOU3BOJICTBE.
2. WcTo4HHK OBICTPHIX HEHTPOHOB: CIIEKTPATHHOE PACIIPEICTICHIE U OCHOBHBIE XapaKTEPUCTUKH.
3. T'amMma-CcreKTpOMEeTpUYECKUE METOAbI KOHTPOJIS U3ITy4EHUH.

NHnuBuayanbHOE JOMAIIHEE
3aJlaHue

N3 Ne 1
1. HyxnuaHslil cocTaBa sS1€pHOIO TOIUIMBA U siJIepHas 0€301acHOCTb.
2. OmnpenenuTh BBIXOJ HEHTPOHOB (HEHTP.'C '*CM °) MO KaHAIY CIIOHTAHHOTO [EICHHS U B PE3y/IbTaTe
IPOTEKAHHs (0L,N)-PEaKIHH TS CIICYIOel TOMTUBHON KOMITO3HIHH — = PuQ,. OLEHAT BKIA KaX 10
KOMIIOHEHTHI B CYMMapHbI BBIXOJ.
3. Ilpm HM3rOTOBJIEHUH TOIUIMBA JJISI OBICTPBIX PEAKTOPOB OOBIYHO HCIIONB3YIOT JBYOKHCH IUTYTOHHS
(PuOy,), maccoBsie (hpakuuu u30TonoB Pu paBHbI: “%Pu — 60 %; **Pu — 20 %; **'Pu — 14 % u ***Pu— 6 %.
O1eHUTh BKJIQJ i-TO U30TOIA B CYMMapHOE HEUTPOHHOE U3TyYEHUE ITOTO TOILIUBA.
4. B HauvaubHBIA MOMEHT BPEMEHH B IIyOOKO NOAKPHTUYHOM Pa3sMHOKAIOLIEN cucteMe ObLIOo vy
HEHUTPOHOB. 3anKcaTh 3aKOH U3MEHEHHUS YKclia HEUTPOHOB N(t) B 3TON CUCTEME C TEUEHUEM BPEMEHH t,
€CIIU cpe/iHee BpeMsl )KU3HU OJJTHOTO MOKOJIEHUs] HEHTPOHOB paBHO /.
5. 3amucaThb 3aKOH UW3MEHEHHUS 4YHCla HEUTPOHOB (SKCIOHEHIMalbHas ero ¢opma) B
UJCAIN3UPOBAaHHON HAJKPUTUYHOW pa3sMHoOXaromel cucremMe. CuuTarh, 4TO B HA4YaJbHBIH MOMEHT
BpeMEHH ObLI OJIMH HEUTPOH.

Pedepar TeMbI:

1. SnepHblil TOUIMBHBINA UK HOBOTO MOKOJICHHUS.

3. MupoBble MHULIMATUBBI 110 COKPAILICHUIO SIEPHBIX YIPO3.

5. Cucremsl o0ecrieueHus AAEPHOIN U paualliOHHON O€30MacCHOCTH MEPCOHaja Ha IPOU3BO/JICTBE.

6. dusnueckas, siAepHas U pagualroHHas 0€30MacHOCTh B YPaHOBOM IIPOU3BOJICTBE.

21. 3amayda 0 TOYHOCTH pacyeTa HyKJIMJIHOTO COCTaBa TOTUIMBA. PaauarmonHasi 6€30MmacHOCTb.
Kondepennns [loaroroBka Te3WCOB AOKIANOB IO TEMaM, BBIIAHHBIX pedepaToB Ui MyOJMKaMKW B pamMKax TPagHIIMOHHBIX

Hay4HbIX Meponpusituii VI TII.

OK3aMeH Bompocs! Ha sk3aMeH:

(1) Hopmbl paguannoHHO# 0€30MacHOCTH.
(2) SnepHo-pusznueckue mapaMeTpsl ISAIIUXCSI MAaTEPHATIOB.
(3) Ilpobnemsbl obecriedeHus IIEPHON U paTUAIIMOHHON 0€30IaCHOCTH HA MTPOU3BOJICTBE.




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUI

(4) OcobeHHOCTH MEXTyHApOIHOTO COTPYAHNYECTBA TOCYAAPCTB B 001acTH (HPU3NIECKON U SIepPHON
0€30MaCHOCTH.

(5) OcHoBHBIE TPUHINIIBI IOCTPOCHUS CUCTEM 0€30M1aCHOCTH.

(6) Ykaxure — Kak COOTHOCATCS 3HaYeHMs reoMeTpruueckoro By u marepuanbsHoro By napameTpos B
HAJIKPUTUYECKON pa3MHOXKAIOIIEH cpere:

D By >,y

2) (B, <(B,)

3) B,y =(B,)

(7) MeTonbl 1 mpuOOPHI TPAKTUYECKON JOZUMETPHH.

(8) HeilitpoHHOE M3Ty4eHHE JTBYXKOMIOHEHTHBIX cpell. OneHka K 1 CBI3aHHBIX C Kefr QYHKIIMOHAIOB.

5. Mertoauyeckue yKasaHus 10 npoueaype OeHUBAHUSA

OueHo4HbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONPHATHS M HEOOXOAMMbIe MEeTOIMYECKHE YKA3aHUS

KonTponbHas pabota

[TpoBoautcs Bo Bpemst KH 2

I/IHI[I/IBI/II[yaJ'IBHOC 3aJaHuc

ITpoBoauTtscst Bo Bpemst KH 1.

3amura 1a60paTOpHON PaOOTHI

IIpoBoautcs Bo Bpemst KH 1,2.

Pedepat

ITpoBoautcst Bo Bpemst KH 1

IESISIISIES

DK3aMeH

[IpoBoauTcs B BUjie TecTupoBaHusl B pamkax OK.




