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1. Poan AUCHHUIIIIMHBI «COBpeMeHHLIe TEXHOJOTUH SAACPHOI0 TOIJIMBHOI'0 NUKJIA» B q)OpMI/IPOBaHI/II/I KOMIIeTEeHIInii BBIITYCKHHUKA:

HWHauKaTopbl J0CTHKEHHsT KOMIeTeHIIHI

CocraBasionue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl KOMHeTeHHﬂﬁ)

DJ1eMeHT 00pa3oBaTeIbHOM Kon
nporpamMmsl (IucuumimHa, | Cem KOMIIETeH| HaumeHoBaH#e KOMIIETEHIA Ko,
P ?lpaKTl/ll((Z:l, FI;IA) ' P M ! ! ﬂH}ll/lliIaTO L8 EXL O Kon HaumenoBanue
. HHMKATOPA OCTHKEHHST
3HaeT pa3UYHbIe TUIIBI ¥ KOHCTPYKIIMOHHBIE OCOOEHHOCTH
TIK(Y)-1.231 SIIEPHO-PHEPTeTUIECKUX YCTAaHOBOK, UX MPeJHA3HAUCHHE,
TEXHOJIOTHIECKHEe OCOOCHHOCTH U aCHEKTHI TPOU3BOICTBA
SIIEPHOTO TOILIMBA
YMeeT onpenenaTh colepxKaHUue TeXHOIOTUIECKUX
CIIOCOOHOCTBIO K(Y)-1.2V1 MIPOLIECCOB H IIEN0YEK, HEOOXOIUMBIX JUIS TIOJIHOIIEHHOTO
HCIIOb30BATh HAYIHO- ’ (hYHKIIMOHUPOBAHUS U Pa3BUTHS SIIEPHOTO TOIUIUBHOTO
TEeXHUYECKYIO Hcnons3yer 3HaHUSA U LUKJIA.
uH(OpMAaIHIO, TIOHIMAaHUSI OCHOBHBIX Brnageer MeTomamu aHanM3a TEXHOIOTHYECKOTO
OTEUECTBEHHBIH TEeXHUYECKHUX MPOIIECCOB 000pyJ0BaHUS MPOU3BOJCTB C LENIBIO JOCTIDKCHUS
3apyOe)KHBIH ONBIT IO WLITK(Y)- u craauit SATL] B nemsix MK(Y)-1.2B1 | onTHManbHBIX pe3ysIbTaTOB B OTHOLICHUH Ka4yecTBa,
TIK(Y)-1 TEMAaTUKE UCCJICIOBAHMUS, 1 2 TOJIHOLIEHHOT'O HAJIC)KHOCTH, SKOHOMHUKH, O€30TIACHOCTH SACPHOTO
COBpEMEHHEIE ' (YHKIMOHHPOBAHUS U TOILIMBHOIO IIMKJIA U 3aIUThI OKPYXKArOLeH cpesibl
KOMIBIOTEPHBIE 9KCIUTyaTallid OOBEKTOB 3HaeT KIacCH(UKAIMIO PaJI0aKTUBHBIX OTXOJIOB,
TEXHOJIOTHH U npodeccnoHambHOM MEXaHU3MBI XPAaHEHUS U 3aXOPOHEHHS PaJHOaKTUBHBIX
UH()OPMAIMOHHBIE PECYPCHI JeATeTbHOCTH TIK(Y)-1.232 OTXO0JIOB Pa3JINYHOTO THTIA, KOPOTKOAEHCTBYIONIHE 1
B CBOECH MpeaMETHOH ’ JIOJITOCPOYHBIE Ononorndeckue 3PPEKTH HOHUZUPYIOIIETO
oGmacti M3ITydeHHs, SKOJIOTUUECKIE OCIEICTBHUS NCIONb30BaHHS
Cospemennbie SJIePHBIX TEXHOJOIMH B MUPHBIX LIEJIAX
TEXHOJIOT'MH AICPHOT0 2 YMeeT apryMeHTUPOBaHO (B TOM YHCIIE U C 3KOJIOTMUYECKOH
TOIUIMBHOI0 ITHKJIA IK(Y)-1.2y2 | TOIKH 3peHHs1) 000CHOBBIBATh HEOOXOJUMOCTD U
¥)-1. eTIeCO00Pa3HOCTh NCTIONB30BAHUS SIEPHBIX TEXHOJIOTHII B
XO3HCTBEHHBIX HEISIX
JleMoHCTpUpyeT 3HaHUE U
3HaeT OCHOBHBIE TEXHOJIOTHUECKHUE CTAJAUU U IIPOLIECCHI,
TIOHNMaHHC OCHOBHBIX _ | IK(Y)-12.131 | poBneueHHble B SACPHBINA TOIULIMBHOTO LMK OTKPHITOTO U
TEXHOJIOTMHECKHX CTa/HH 3aKpPBITOTO TUMA, MUpOBLIe MomHocT AT u
FOTOBHOCTEIO K SACPHOTO TOTUIMBHOT'O OKOHOMHUYECKHUE PBIHKH, YYACTBYIOIIUE B LIMKJIE, & TAKKE
SKCIUTyaTALHH IUKJIa, aHAJTM3HPYET MOHMMAET MOJIUTHIECKOe BINSHUS HA UX Pa3BUTHE
MK(Y)-12 COBPEMEHHOTO W.IIK(Y)- | TEXHOJOrHYCCKHC TK(Y ).
(usnueckoro 12.1 ACIICKTBI YMeeT NpUMEHATh 3HaHUs O MPOTEKAIOUINX Mpoleccax B
o0opynosanus, npubOPoB 1 TPOU3BOJCTBEHHBIX 12.1¥1 anmnapaTax MpOU3BOJCTB SIAEPHOTO TOTUIMBHOIO LIUKJIA JJIs
TEXHOJIOT i TPOIIECCOB U UX IPOEKTUPOBAHHUS U SKCILTyaTaluK
o0opymoBaHus, 00BEKTOB
1npod)ecCHOHANBHOM [TK(Y)- Bnaneer npenctaBieHUs MU O TPOMBIIUIEHHBIX TEXHOJIOTUAX
JeSITETBHOCTH 12.1B1 SIIEPHOTO TOIUIMBHOTO IUKJIa
OIIK(Y)- | CnocoGeH oCymecTBISTh N.OIIK(Y | Ipumenser coBpemennsre | OIIK(Y)- Brageer HaBBIKaMHM ITOHCKA, 00PaOOTKY U aHAIIN3a




DJieMeHT 00pa30BaTeIbLHOI
NpOrpaMMsI (IMCHUILTHHA,
npaktuka, F'HA)

Cemectp

Kon MHauKaTOPBI NOCTHIKEH ST KOMITeTeHIHIi CocTaBIisiionHe Pe3yJIbTATOB 0CBOEHHS (1eCKPHIITOPBI KOMIIETEeH i)
KommereHr | HanmeHoBaHHe KOMIETEHIHH Kox
HaumeHoBanue
117 HHIUKATO Kon HaumeHoBaHHne
pa HHIUKATOPA T0CTHKCHUHA
2 IIOMCK, XpaHEHHE, )-2.4. nH}pOpMAaIOHHEIE 2.4B2 nH(OpMaImy 13 pa3TNIHBIX HCTOYHUKOB
00paboTKy U aHATIH3 TEXHOJIOTUHU U
nHpOpMAIIHK 13 MIpOrpaMMHOE
Pa3IHYHBIX HCTOYHUKOB U obecreyeHue npu
0a3 JaHHBIX, peleHuy 3a1a4d
IPEAOCTaBIIATh €€ B npodeccnoHaIbHOH
OIIK(Y)-
TpebyeMoM (opmare ¢ JeATeTbHOCTH N 4y2( ) YMeer npenocTaBisTs HHopMaIuo B TpedyeMoM dpopmare
HCII0JIb30BAHUEM :
MH(OPMAIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHI

2. Iloxa3zareiu M MeTOIbI OLICHUBAHUSA

Il1anupyeMble pe3yIbTAThI 00yUeHHs] 10 NHCIUILIHHE

Koa nnaunkaropa

HaunmenoBanue pa3ziena JHCHHIIHHBI

MeToabl OlleHUBAHUSI

Kox HaumenoBanue JOCTH/KEHU S (OLeHOYHbIE MePONPHUSATHS)
Kon'rpomlpyeMoﬁ
KOMIEeTeHIMH (M1
ee YacTH)

PA1 | CiocoOHOCTHIO aHATM3UPOBATH OCHOBHBIE WIK(Y)-1.2 | SInepHblil TOMUTMBHBIN UKL Tect
TIPOLIECCh POU3BOJICTBA JNEKTPHUECKON 1 N.ONK(Y)-2.4. | JTopeakropHas 4acTh PelieHue 3a1a4 Ha NPaKTHKeE
TETJIOBOM SHEPTUHU HA aTOMHBIX IEKTPUUECKUX SnepHbIe peakTOPHI U UX Pemenwne 3ama4 Ha IpaKkTHUKE
CTaHIUSX, C y4eTOM TpeOoBaHui 0€301MacHOCTH WCIIOIb30BaHUE IS OTY4YEHUS CamocrosTenbHas paboTa

SHEPTHH.

PO 2 | CiocoOHOCTHIO aHATM3UPOBATH 3TAITBI SIEPHOTO NIIK(Y)-12.1 | SInepHbIi TOIUTMBHBINA IHKII. Pemenwue 3ama4 Ha IpakTUKE
TOIUIMBHOTO 1IMKJIA, BKJIIOYasi XpaHEHUE U WIIK(Y)-1.2 | JTopeakTopHas yacTs KonTponbHas pabota
TPaHCIOPTUPOBAHUE SAJEPHOTO TOIIIMBA MLOTK(Y)-24. SnepHble peakToOpbl U UX Tect

WCTIOJIb30BaHUE JIJIS TIOTYYCHHS Pemenwne 3amaq Ha IpaKkTHUKE
SHEPTHH. KonTponbHas pabora
OO6parnienne ¢ 00TyIeHHBIM Tect

TOTUTUBOM U PAIMOAKTUBHBIMU Pemenwne 3amaq Ha IpakTHUKE
0TX0JIaMH KonTponbHas pabota

PA3 | CmocoOHOCTHIO OIEHUTH IEPCIICKTUBBI PA3BUTHS NIIK(Y)-1.2 | Pa3nu4Hble HCTOYHUKH SHEPTUH KpoccBopa
aTOMHOM SHEPTETUKHU H.OIIK(Y)-2.4. Kontponbnas pabota

Hcnonb30BaHus SACPHBIX Pegepar




TEXHOJIOTUM B OeIsX, HC CBA3aHHBIX C Pemenne 3aaa4 Ha IIPaKTUKE
IIPONU3BOACTBOM JJICKTPOOHCPIUn

3. IlIkaxaa OICHUBAHUSA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyYEHHUS B YHUBEPCUTETE PErJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHMBaHUS Pe3yabTaTOB 00ydeHus: B TOMCKOM MoNUTEeXHUYeCKOM yHHBepcuTeTe (Cructema oleHuBaHU)» (B ICHCTBYIOLICH PEIaKIim ).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yibTaToB oOyueHus. VToroBas oneHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHHME, NPAKTHKH) ONPEIASISICTCS CyMMOH OaluioB IIO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluy (MTOroBast peMTHHIoBast olieHKa - MakcuMyM 100 GaioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCPOIIPHUATHA TCKYLUICIO KOHTPOJIA H HpOMCH(YTOQHOﬁ aTTeCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

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

% BBINOJIHEHHSI CootBercTBHE
3aaHusl Tpaﬂl/llll/IOHHOﬁ OLCHKE Onpeneﬂeﬂue OHeHKH
90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE peaAMeTa, BCEeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMBbIE PE3YJIbTAaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJIHOE IIOHUMAaHUE IIPEeIMETa, XOPOIIINE 3HAHUS, YMEHHUS U OTBIT IPAaKTUYECKOH JesITeTbHOCTH, HEOOXOAMMBIEC PE3yIbTaThI
00y4eHust chOpPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MoOHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIMMBbIE PE3yIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OalIoB
0% - 54% «Heynosi.» PesynpraTsl 00ydeHHs! HE COOTBETCTBYIOT MUHHMAJIBHO JOCTAaTOYHBIM TPEOOBAHUSIM
IMxana JJIA OLICHOYHBIX MCpOHpI/ISITI/Iﬁ 3a4€Ta
Hrorosas
. JlutepHasi | NpaauunuoHHast
PEUTHHIOBasl OLICHKA, oneHKa ESTS! oleHKa Onpelleﬂemle OILICHKH
a1
90%+100% A «OrmmyHo» | OTIMYHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJINYHBIE YMEHUS U BIIaJ€HHUE OIBITOM MPAKTUIECKOI NesTeTbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHus chOPMUPOBAHBI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0AIOB, OIM3KUM K MAKCHMAIbHOMY
80 - 89 B «Xopomo» | JlocTaTouHO MOJIHOE TIOHUMaHUE MPEAMETa, XOPOIIe 3HAHUS, YMEHHS U OTBIT MPAKTUIECKON MEATEIILHOCTH, HEOOXOTUMBIC
70 — 79 C pe3ynpTaTel 00y4ueHHs C(hOPMHUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OIIEHEHO MUHUMAIBHBIM KOJIMYECTBOM 0OAJUTOB
65 - 69 D «YnoBin»  |[IpueMiemMoe MOHMMaHHE MIPEIMETA, YIOBICTBOPUTEIBHbIC 3HAHUS, YMEHHUS U ONBIT IPAKTUIECKOH IeATETFHOCTH, HEOOXOIMEbIE
55 -64 E [pE3yNBTaThl 00y4EHHs CYOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJILHBIM KOJMUECTBOM OaIIoB
55-100 P «3aureHo»  |Pe3ynbTaThl 00yUeHHSI COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUIM




0-54 F «HeynmoBi.»/
«HE 3aYTEHO»

Pe3yJ'II)TaTI>I 06yqu1/1>1 HE COOTBETCTBYIOT MUHUMAJIbBHO JOCTATOYHBIM TpeGOBaHI/ISIM

4. IlepeyeHb THNOBBIX 3aJaHUI

OueHouHbIe MEPONIPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

1. Bxo1HOM KOHTPOJIb

OTBeTUTH HA BOMPOCHI [0 PA3IMYHBIM BHJIAM dHEproHocuTenel (yrois, HedTh, [IpupoHblii rasz,
COJIHIIE, OMO3HEPreTUKa, SAepHas SHEPIUs, BOJIOPOIHAS SHEPIeTUKA, THAPOIHEPTeTUKA) C TOSICHEHUEM:
1. Ectb 11 npoOnemsl ¢ 3anacaMu TOIUIUBA?
2. CyuiecTByIOT JH IPOOJIEMbI CTOUMOCTH?
3. JlocTomHCTBA 1aHHOTO 3HEPTOHOCUTENS?
4. HenocTtaTku JaHHOTO SHEPrOHOCUTEISA?

2. KpoccBopn

Bopna, rpadur, Gepusuinii sIBISIIOTCS 1711 IIEPHBIX PEAKTOPOB SIBISIETCS ...
[TepBrIii sHEPrEeTUYECKUIN peakTop?
[lepBas atomHas 6oMba COBETCKOro coro3a?

3. TectupoBanue

Tecr 1
Kaxue metoapl paznenenus (o0oraiieHus) ypaHa OTHOCSTCS K IPOMBIIUIEHHBIM, a KAaKU€ OTHOCSTCS K
1a00paTOPHBIM
- ra3oau¢pdy3noHHBIN
- 1eHTpu(yrupoBaHue
- a’poJIMHaMUYECKHe
- AVLIS
- SILEX
-  EMIS
ConocraBbTe focToMHCTBA 1 HemocTaTKu UF¢
- IMupodopen
- I'maponusyercs ¢ BOJIOM U mapamu BOJbI
- MoseT HaxouTCs B TBEPAOM, KUIKOM M ra3000pa3HOM COCTOSIHUSX
- CyOmumarus
Tect 2
Kakwue BemiecTBa 13 NepeyUCICHHBIX HUKE 00BIYHO UCTOIB3YIOTCS B SIIEPHBIX PEAKTOPax B KAUeCTBE
MOTJIOTUTENEN HEUTPOHOB:
- ypaH
- rtpadur




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

-  KagMui
- TsDKeas BoJa
- Oop
- IUTyTOHUM
Kaxkas aBapus, momuMo uHIuaeHTa Ha YepHOObUTbCKOM ADC, Moy4uunsia caMblii BBICOKHH YPOBEHB 110
mkane INES?
- asapus Ha ADC "®okycuma-1"
- ABapus B YuHICKeNWIIE
- Asapus Ha [10 "Mask"
Tecr 3
Ckonpko ypaHa-235 B IPOLIEHTHOM OTHOIIEHUU OOBIYHO COAEPIKUTCS B IPUPOAHOM ypaHe
- 0,001%
- 0,4%
- 0,7%
Hanmonanenas mporpamma obpamenust ¢ PAO cooTBeTCTByeT Kakoil cTpaHe
- ANDRA
-  ®pannus
- NDA
- BenuxoOpuranus
-  ENRESA
- Hcnanus

Pegepar

TemarTnka pedeparos:

ATOMHBIE JIETOKOJIBI

ATOMHBIE IOJIBOJHBIE Cy/a

AKTHBaAIMOHHBIA aHAJIN3 U KPUMUHAJIMCTHKA

SnepHble yCTaHOBKH B KOCMOCE

Hcnosib30BaHNE MOHU3UPYIONIETO U3TYUYECHHS B CEIbCKOM XO3SIIICTBE

CemuHapcKue 3aHATHS

Koumponvnasa paooma Nel

3agaua 1.

CKOJIBKO KaMEHHOTO YTJIsl HEOOXOMMO C)K€Yb, YTOOBI TOTYYHTh CTOJIBKO K€ YHEPTUH, CKOIBKO
ee BBIIENACTCS [PH CrOPAHNH OEH3HMHA 00BEMOM 6 M7

VY nenbHas TemnoTa cropanusi 6ensuHa pasHa 46 MJx/Kr, yaenpHas TEII0Ta CrOpaHusl yris
paBua 34 MJ[x/kr. [TnoTHOCTS Gem3una 710 kr/m’.

3agaya 2




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

Hns ororuteHust noma B TedeHHe cyTok motpedyercs Q == 0,6 T'Jx terotel. [lpu
WCIOJIb30BAHUU IS OTOW IIENIM COJMHEYHOW DHEPIHH TEIUIOBAsk SHEPTUs MOXET OBITh 3amaceHa B
BOJTHOM akKkymylsatope. JlomycTum, 4To Temmeparypa ropsiuedl Boabl (Teruionocutens) t; = 60 °C.
KakoBa JOKHA OBITh GMKOCTh 0aka AaKKyMyIsTopa V, M°, €CIIH TEIIOBas SHEPIHs MOXKET
HCIOJIb30BaThCS B OTOMUTENBHBIX LIEJISAX 10 TEX MOp, MOKa TeMIiepaTypa BojAbl He MOHU3UTCS 10 t, = 30
°C?
ps = 1000 KF/M3;
¢y =4,2-103 Ix/(xr-K).

3amaua 3.

Paccuntarh CKOIBKO AJIEKTPOIHEPTHH MOXKHO CIKOHOMUTbH, €CIIM BBIKIIOUYUTH CBET B KaOMHETE
BO BpeMsi 40-MuHyTHOTO TiepepbiBa. CunrtaeM, 4yTo ucnpaBHbl Bee 60 namm (MomHOCTs Kaxaoit 10 BT).
CKOJbKO BpeMEHM MOKET paboTaTh MEKTpodalHUK MouHOcThio 1200 BT 3a cuer crkoHOMIIEHHOH
ANEKTPOIHEPTHH.

3agaua 4.

Kak uzmenurcs Mmomnocts Manoi ['DC, ecnu Hanop BogoxpaHuwiuiia H B 3acynuiuBelil nepuos
yMeHbIINUTCSA B h = 1,3 pa3, a pacxoxa Bonbl V cokparurcad Ha m = 30 % ? [lotepu B rujpOTEXHUYECKUX
COOPYKEHHSIX, BOJIOBOJIaX, TYpOMHAX U T€HEPAaTOpax CUUTATh OCTOSTHHBIMHU.

3agaua 5.

CKONBKO HAJO CKEeUb KAMEHHOTO YIJIsl, YTOOBI MOJIYYUTh DHEPTUio, u3nydaeMyro ConHieMm B 5
cex? TTosHast SHEPrys M3TyYeHHs CONHIA paBHa 3,826 10 ix/c.

3anaua 6.

[Mnomanes Bomoxpanunuma ['DC cocraBiaser 3200 KM2, Beicotra Hamopa ['DC 4500 cwm.
Omnpenenuts mMorHocTs ['DC, ecnu 3a CyTKH paOOTHI CTAHIIMH YPOBEHb BOJIOXPAHHIIUIIA CHU3UIICA Ha 7
CM, a K111 mpeodpazoBanus coctapisieT 80%.

3amaua 7.

Ha o6orpe | M Ttpartutcst 110 Br. Mcrmons3yemas BerpoBasi ycranoBka mmeer KITJ 30%.
CKOJIBKO HEPrHH MOTPeOyeTcst Iisk OTOMICHH)S A0Ma IUIomanbio 80 M%. PaccyuTaTh MmIOmans BETPOBOIl
YCTaHOBKH IIpU CKOPOCTH BeTpa 2 m/c, 4 m/c, 10 M/c.

3amaua 8.

Bo ckonbko 06xonuTcs pabota cTtupambHOM MammHbl MomHOcThio 2000 Bt mpu paborte 105
MuH. CToumocTs 1 kBT -9 cuutats 3,6 pyo.

3agaya 9.

Onpenenuth KakoBa JOKHA OBITH CPEAHSISI TUIOTHOCTH COJNHEYHOH SHEPTUU Yy MOBEPXHOCTH
3emin Juisi COC momHocThi0O 97,5 MBT, npu minomanu conHeyHoro kojuiekropa 6500000 M’ U KIIJT




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

¢dotosnementoB 15%.
KonrtpoabHnas pabora Ne2

1. [artb onpeneneHusi TEpMUHAM:

— T'mapomeramnypruyeckue npouecchl
— Peskctpakuus
— Bocnpoussogsiuuecss HyKJIHIbI

2. llomyueHue KEpaMHUYECKOTO IUOKCUA YPAHA YePEe3 MPOMEKYTOUHYIO CTaJUI0 OCAXKICHUS
TpuKapOOHATOypaHUJIaTa.

3. JlazepHoe pasnenenue

4. (Cxema NpOMBIIIEHHOTO ITPOU3BOJICTBA IPUPOIHOTO ypaHa

5. Ortxkpsiteiid ATL]

KonTpoubnas padora Ne3
Bapuanr 1

1. BcnenctBue BHyTpeHHEro oOiydyeHHs HEWTpoHamu ¢ »Heprueid 11 k9B jerkume dvenoBeka
MOJIYYWJIM TOIIONIeHHY0 103y 2 MIp, a kpacHblii KocTHeIA Mo3r - 1 mI'p. Omnpepenutsb
3¢ (HEeKTUBHYIO SKBUBAJIEHTHYIO 103y, OJYYEHHYIO OPTaHU3MOM.

2. Ilpm pacnane oxHOro sjapa %Py BBITETAIOT (-9ACTHIIA CO cpenHeit sHepruen 5,16 MaB u y-
KBaHT co cpenneit sHeprueit 0,42 MaB. Cuunras, 4To SHEprus BCEX YaCTHII, BBIICISIOMIMXCS MPU
pacmaze 3 MKr > Pu IOIJION[AETCS TEIOM denoBeKa Maccoil 70 KT, ONEHHTE SKBHBAICHTHYIO
J103y, TIOJTy4YEHHYIO YEJIOBEKOM 32 TOJI.

3. PaccuuraiiTe S5KBUBAJIEHTHYIO 03y OT CMEIIAHHOIO UCTOYHHMKA W3JIYy4ECHHs, €CIIN MOTJIONIEHHAs
J103a COCTaBJISIET: OT TaMMa-U3Iy4eHus 5 paj, ot 6eta-usnydenus 18 pan, ot anbda-usnydyeHus 8
paz, oT OblcTpbIX HeTpoHOB (10 M3B) 2 paa. OtBer aate B I'p.

4. Ha ceroaHsiiHUI J€Hb aKTUBHOCTH Woma-131 cocrtaBiser 5 MKu. Onpenennuts, CKOJIBKO 3TOTO
panuounsoTona ocraHercs uepes 20 CyTok, a Takke cKoibko ero 0bu1o 20 cyrok Tomy Hazan. Ty,
(*'1) =8,04 cyr.

5. Omnpenenuth Maccy panuoaktuBHoro mnpemnapara Cs-132 (Ilepuox momypacmaga 7 cyT.) ¢
HAa4YaJIbHOW aKTHUBHOCTHIO, PaBHOW HayalbHOW akTUBHOCTH pamuoHykiauaa Eu-148 (Ilepuon
nostypacnazaa 55 cyt.) maccoi 12 mr.

6. HaiiTu KOHLIEHTpalMIO aTOMOB M MOJIEKYJ] OCHOBHBIX PEAaKTOPHBIX MaTepHalIOB, MMEIOIIHX
mwiotHocTh: UO; - 10,96 r/em®, Hy0, Zr- 6,5107 t/em’, Be -1,85 t/em’.

7. Ho3a u3nydeHus, MOIJIOIIEHHas d4eloBekoM, cocTtaBwia 1 MI'p, mpuuem 80% mnornomeHHOM

SHEPruM NPHUILIOCHh HAa AONI0 y-u3iaydeHus, a 20% - Ha pomo o-usnydeHus. OnpenenuTb
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MOJTYYCHHYIO YEJIOBEKOM SKBUBAJICHTHYIO J03Y.
PaguoakTUBHBIM 3Tald0H, WM3TOTOBIECHHBIH H3 KoOanbTa-60, MMEET Ha CETONHAIIHUN IeHb
aktuBHOCTH 18000 pacn/mMun. OnpenennTh, KakoBa Obljla aKTUBHOCTH 2 T0/Ia TOMY Ha3a/l M 4eMy
oHa OyneT paBHa uepe3 1 rox, 5 ner u 6,5 roxa.
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VY nenpHas o0beMHas akTUBHOCTL ~ Cs B Mojioke Ay = 40 nKu/n. OnpenenuTs, CKOJIBKO aTOMOB
pacnagaetcs B ctakane (V =200 CM3) MoJIoKa 3a 1 gac?
KonTpoabsHnas padora Ne4

Metoabl oopamenusi ¢ PAO 3a pyo6exom

OTBeThTE HA CIEIYIOIINE BOMPOCHI [0 TaKUM cTpaHaM kak Vcnanuu, @panuus, Gunnsaaus, Poccus,
Benuxobpuranus, lsernus, CIIA:

1. Kakas komnanus 3anumaercst PAO?

2. Kakue xpanunuiia uMerores u rie?

3.0t1kyna PAO B cTpane u kakoro Buja xpansatcs B xpanunuiiax (HAO, CAO, BAO)?

4. B xakom Buze PAO xpaHuTcs (LIeMEHTUPOBAHHOE, OCTEKJIOBAHHOE U T.1I.)

CamocrosrenbHas pabora 2

Jns xkaxkzmoro u3 npenioKEeHHbIX TUIIOB PEAKTOPOB BBIP-1000, PEMK-1000, BWR, AGR, Magnox, HTGR,
CANDU, BEH-800 paiiTe oTBET Ha caeayoLLMe BONPOChHI:

—_

DneKTpuYecKasi/TerioBas MOIHOCTh, MBT

Krnaccudukanus peaktopa no Ha3HAYEHUIO

Knaccudukanms peakropa mo KOHCTPYKIIHOHHBIM OCOOEHHOCTSIM
Krnaccudukanus peaktopa 1mo pa3mMenieHuIo TOIINBa
Knaccudukanus peaktopa 1o CriekTpy HEUTPOHOB
Knaccudukanus peaktopa 1mno BUAy TETIOHOCHUTENS

Tomnuso/ O0oraiieHne cBeXero Tormaa, %

Marepuan TermIoHOCUTENS

MaTepuai 3aMeJTHTEIIS

. KonmnuecTBO KOHTYpOB

. MakcumanpHast TeMrnepaTypa TeIUIOHOCUTENs Ha BXoje/ Beixoge, 0C

. HaBnenue B 1 koHType, Ila

. HaBnenue Bo 2 (3-m) KoHTYype, [1a

. Komnuectso TBOJI/TBC, mt

. JuameTtp a.3.(koprryca), M

. Beicora a.3.(kopmyca), M

. KonmmuecTBo TomnmBa, 3arpy»kaeMoro B akTUBHYIO 30HY OJTHOBPEMEHHO, T
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MO’KHO JIM OCYLIECTBIIATH NIEPErpy3Ky peakTopa paboTaromero Ha MOITHOCTH

HpaKTH‘lGCKI/Ie 3aHATUA

ITpumeps! pemiaemMbIx 3a1a4:

3amaya. Bo ckonbpko 00oiaeTcs 3a0bITas HE BBIKIIOYCHHAs JIaMIIOYKa MOIIHOCThIO 60 BT. Bpems
OTCYTCTBHUSI Jito/ie ¢ 8 yTpa a0 18 yacoB Beuepa?

3anava. Kakyro 3Hepruto Hecet B ceOe BeTep, AYIOIIHI Ha rtommaau 1 M o CKOPOCTBIO 2 M/C

3anaua. Ha o6orpes 1 mM* tpatures 100 Br. Mcmombsyemas BerpoBast ycranoska mmeer KITJ[ 20 %.
Ckonpko sHeprun Bam mnorpeOyercs s oTemieHus jaoma rmiomaasio 100 M°. Paccuuraiite
HE00XO0AMMYIO TUIOIIAh BETPOBOI YCTaHOBKH IPU CKOPOCTH BeTpa 6 M/c, 10 m/c.

3apava. OnpeaenuTb KOHIICHTPAIMIO aTOMOB BOJIOpoJia M 6opa B OOPHOM KUCIIOTE.

3anava. Kakoe KoMuecTBO SHEPTUU BBIJEISAETCS P MOJIHOM OKUCICHUHU OJTHOTO MOJIS yIiiepoja, eciiu
teriora oopazoBanus CO; cocrasisier H=94,05 kkan/moip?
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3anaya. Kakas sHeprus BbLICIUTCS IPU TTOJHOM JieJieHuH | r 92U ?

3agaya. OueHnTs paguyc sapa 186 0.

3anava. Haiitu koHuentpanuo Mosiekysn UQO; U KOHIEHTPAIMK BXOISIIMX B HEE aTOMOB, MoJjiaras, 4To
ypaH UMEET NPUPOAHBINA U30TOIHBIN COCTaB.
3apgaya. CpeaHee 3Haue€HUE MHIMBHMYalbHOM J103bl 32 CUYET €CTECTBEHHOIO paJMallMOHHOrO (OoHa B
CIIA paBuo 1 wmIp/roxg (2,8 mI'p/rong — cpennemupoBas mo3a). KakoBa Obuta OBl CTENEHb pPHCKa
3aboseth pakoMm B TeueHue 30 nmet ans xurens CHIA, ecnu Ob1 ecTrecTBEHHBIH (POH MOHU3UPYIOLIETO
n3nydeHus: Obu1 Obl Beiie Ha 20%? (IIpumem, uto mpu yBenmdyeHuH a03b1 00myudeHus Ha 0,01 I'p
CMEpPTHOCTb OT paka yBenuunBaeTcs Ha 120 ciaydaeB Ha 1 MuimnoH). Beero o craTucTuke mpoUCXOIUT
1800 3abomeBanMii pakoM Ha MUJUTHOH.
3agava. Ilpu xaxkoli KOHLIEHTpAalMM IUIYTOHUS B BO3yXE N TOJ0Basl 103a OT €r0 NOMAJaHus B JIETKUE
cocrasur J{ = 1.7-107° I'p.
Lna pacuema npunamu:

B cpeaHeM 4dentoBeK BabIxaeT Vo = 0.01 auTpoB Bo3ayxa B MUHYTY;

B Jterkux ocraercs e= 0.01 MOMABIIEro B OPraHu3M MpH BIOXe — Pu;

MepBOHAYANILHO TUIYTOHUH B JIETKUX OTCYTCTBOBAJL.

IIepuoJ Nojaypacnana %Py Ty =2.4-10" ner.

CpEIHsIsl DHEPT U X-4aCTHUI] pacnaia F?a ~5M>bB .

YRR S

. Macca jgerkux M; = 0.5 kr.
3angava. B opranusm yenoBeka nomnano 10 mr >Fe. HaiiTu 3HaueHHE HOIJIOIIEHHOHN NT03KI 3a 10-neTHN
nepuox. Ilepuon monypacnana ~"Fe =2.9 roma. KommuecTso Bhiensomeiicst mpu 5toM sueprin Q=0.22
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MbsB.

3agaua. Beipa3uTh MOTJIOMIEHHYIO 103y B pajiax, €CJId OHA COCTABHIIA:

1) 1 I'pu 0,5I'p; 2) 20,0 mI'p, 3) 300,0 MxIp;

3agaya. OnpenenuTh NOIVIOMIEHHYIO 103y B eauHunax CH, ecnu 3KCHo3ULMOHHAs /1032 COCTAaBMJIA!
2,58 x 10 *m 12,9 x 10 * Kov/kr.

3agaya. BeraucauTh MOITHOCTH MOTJIONICHHOM 10361 B equanniax CU, ecnu ona pasHa: 1,0 u 40,0 pan/4,
18,0 u 250,0 mpan/uq;

3agaya. PaccumTarh MOIIHOCTH SKBUBAJICHTHOH I03BI B 0ap/d, cO31aBaeMyl0 TraMMa-H3JIyueHHEM B
OMOJIOTHYECKOM OOBEKTE, €CIM MOITHOCTh IMOIIONICHHOW n03bl paBHa: 1,0 m 200,0 pan/a; 25,0 u 5,0
Mpaj/d.

5. Meroanyeckue yKa3aHus 110 npoueaype OeHUBAHUSA

OueHoYHbIe MeponpusaTHus

Hpoueuypa NMPOBEICHUSA OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

l. TectupoBanue TecTrpoBaHue NPOXOIUT B JIEKTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865

2. [IpakTuku Ha npaktukax pematorcs 3anaun. Kaxxnas perennas 3anaqa onenuBaetcs B 0,5 Ganna.

3. KpoccBopn KpoccBopa pemaercst B 31€KTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865

4. KonTponbnas padota KonTposibHas paboTa peniaercs Ha IPaKTHUECKUX 3aHATUSAX KakKJasl pelieHHast 3a/1a4a OLlEHUBAeTCs B
0,5 6anna.

3. Pegepar Pecdepar caetcs B 35eKTpOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865 U 3aIuIIaeTCs
Ha MPaKTHUKE

6. CamocrosiTenpHas padbora CamocrosiTenbHas paboTa caaeTcsi B 2JIEKTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865




