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

HWHauKaTopbl J0CTHKEHHsT KOMIeTeHIIHI

CocraBasionue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl KOMHeTeHHﬂﬁ)

DJ1eMeHT 00pa3oBaTeIbHOM Kon
nporpammsl (mucuuninna, |Cem KOMIIETeH| HaumeHoBaH#e KOMIIETEHIA Ko,
P ?lpaKTl/ll((Z:l, FI;IA) ' P M ! ! ﬂH}ll/lliIaTO L8 EXL O Kon HaumenoBanue
. MHIMKATOPA J0CTH/KEHNS
3HaeT pa3iuuHbIC TUIIBI U KOHCTPYKIUOHHBIE 0COOEHHOCTH
TIK(Y)-1.231 SIIEPHO-3HEPTeTUUECKIX YCTAaHOBOK, UX IpeIHa3HAYCHUE,
TEXHOJIOTHYECKUE OCOOEHHOCTH M aCIEKThI IPOU3BOACTBA
SIIEPHOTO TOILIMBA
YMeeT onpenenaTh colepxKaHUue TeXHOIOTUIECKUX
CIIOCOOHOCTBIO K(Y)-1.2V1 MIPOLIECCOB H IIEN0YeK, HEOOXOIUMBIX JUIS IIOJIHOLIEHHOTO
WCIIOJIB30BATh HAYYHO- ’ (hYHKIIMOHUPOBAHUS U Pa3BUTHS SIIEPHOTO TOIUIUBHOTO
TEXHUYECKYIO Hcnone3yer 3HaHUSA 1 LUKJIA.
HHPOPMAIHIO, TTOHUMAaHUS OCHOBHBIX Brnaneer Metonamu aHann3a TEXHOJIOTHIECKOTO
OTEYECTBEHHBIN U TEXHHUYECKHX MPOIECCOB 000pyIOBaHUS IPOU3BOICTB C IETBIO JOCTHKCHUS
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, JKOHOMUKH, O€30TTACHOCTH SJICPHOTO
COBpEMEHHBIE ’ (YHKIMOHHPOBAHUS U TOILIMBHOIO IIMKJIA U 3aIUThI OKPYXKArOLeH cpesibl
KOMIIBIOTEpHBIE 9KCIUTyaTallid OOBEKTOB 3HaeT KIacCH(UKAIMIO PaJI0aKTUBHBIX OTXOJIOB,
TEXHOJIOTHU 1 po¢ecCHOHATBEHOM MeXaHU3MbI XpaHEHHS U 3aXOPOHEHHUS paIMOAKTHBHBIX
WHPOPMAIOHHEIE PECYPCHI NIeSITETEHOCTH TIK(Y)-1.232 OTXOJIOB Pa3IMYHOTO THIIA, KOPOTKOACHCTBYOLIHNE 1
B CBOECH MpeaMETHOH ’ JIONITOCPOYHBIE OHoToTHYecKre 3 HEKTH HOHU3UPYIOIIETO
CoBpeMeHHBIE oGmacti W3TY9EHHS, SKOJIOTUIECKHIE TOCIIEACTBHS UCTIOB30BAHUS
TEXHOJIOTHH SI/ICPHOTO 1 SJIePHBIX TEXHOJOIMH B MUPHBIX LIEJIAX
TOIJIMBHOI'0 LINKJIA YMeeT apryMeHTUPOBaHO (B TOM YHCIIE U C 3KOJIOTMUYECKOH
IK(Y)-1.2y2 | TOIKH 3peHHs1) 000CHOBBIBATh HEOOXOJUMOCTD U
(M)-1. LeNIecO00Pa3HOCTh UCTIONIB30BAHUS SIEPHBIX TEXHOJIOTHIA B
XO3SIHCTBEHHBIX IEIISIX
JleMoHCTpUpyeT 3HaHUE U
3HaeT OCHOBHBIE TEXHOJIOTHUECKHUE CTAJAUU U IIPOLIECCHI,
TIOHNMaHHC OCHOBHBIX MK(Y)-12.131 | BoBieueHHbIE B SAEPHBII TOMIMBHOTO LUKJI OTKPHITOTO U
. P P
TEXHOJIOTMHECKHX CTa/HH 3aKpPBITOTO TUMA, MUPOBBIE MotHocTH ST u
FOTOBHOCTEIO K SIACPHOTO TOIIMBHOTO OKOHOMHUYECKHUE PBIHKH, YYACTBYIOIIUE B LIMKJIE, & TAKKE
SKCIUTyaTALHH [UKJIa, aHATU3UPYET MTOHUMAET MOJTUTUIECKOE BIUSHIS HA UX PA3BHTHE
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
12.1B1 AJIEPHOTO TOINIUBHOTO LIUKJIA

JACATCIIBHOCTH




2. Iloka3zarteyu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00yUeHNsl N0 AUCHHILIHHE Koa nnaukaropa HaunmenoBanue pasiena THCHMILIHHBI MeToabl OLIeHUBAHUS
Kona HaumeHnoBanue JOCTHKEHHUS (oueHOYHbIe MEPONPHUSITHS)
KOHTpOJIP[pyeMOﬁ
KOMNeEeTeHUHH (M1
ee 4YacTH)

PO1 | CmocoOHOCTHIO aHATM3UPOBATH OCHOBHBIE N.IIK(Y)-1.2 | SnepHblil TOIUIMBHBIN LKKIL. Tect
MPOLECCHI MTPOU3BOJICTBA ANEKTPUIECKON U JopeakTopHas 4acTb Pemienue 3amad Ha npakTUKe
TEIJIOBOM HEPIHH Ha aTOMHBIX AJIEKTPUUECKUX SnepHbie peakTOPHI U UX Pemenue 3a1a4 Ha IpakTHUKe
CTaHILUSX, C y4eTOM TpeOOBaHuUIl 6€301MacHOCTH UCII0JIb30BaHKE JJIS TTOJTyUEHHS CamocrosTenpHas pabora

OHEPIHUH.

PA2 | CnocOGHOCTBIO aHATU3UPOBATh ITAIIBI SAEPHOIO N.IIK(Y)-12.1 | SnepHblil TONIMBHBIM UK. Pemenue 3a1a4 Ha IpakTHUKe
TOIUTMBHOTO IIUKJIA, BKIOYAsl XpaHEHUE U N.IIK(Y)-1.2 | JlopeakTopHas 4acTh KonTponbHas padbota
TPaHCIOPTUPOBAHUE SJEPHOTO TOIIMBA SnepHble peaKTOpbI U UX Tect

WCIIOJIb30BAaHUE /IS TOTYUYECHHS Pemenue 3amau Ha IpaKkTHKe
SHEPIHH. Konrponbnas pabora
Ob6parienne ¢ 00Iy4eHHBIM Tect

TOTTUBOM U PAIMOAKTUBHBIMU Peurenue 3anay Ha npakTHKe
OTXO0JIaMH KonTtposnbHas padora

PA3 | CnocoOHOCTBIO OLIEHUTh NEPCIIEKTUBbI PA3BUTHS N.IIK(VY)-1.2 | Pa3nuuHble HICTOYHUKH SHEPTHU Kpocceopa

ATOMHOM 2HEPreTUKU KonTponbHast pabota
Hcnonb3oBaHus aepHBIX Pedepar
TEXHOJIOTM B LEJISAX, HE CBA3AHHBIX C Pemenue 3anau Ha pakTUKe
MIPOU3BOJICTBOM AJIEKTPOIHEPTUU

3. IIIkana oueHUBaHUA

[Topsimox opraHu3anl OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIIEHUBaHUS pe3yabTaToOB 00ydyeHus B TOMCKOM MONUTEXHUYECKOM yHHBepcHuTeTe (Cructema olleHUBaHU)» (B JIEHCTBYIOLIEH PeTaKIim).
Hcnonp3yercss OalibHO-pEUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3y/lbTaToB o0ydeHus. MToroBas oneHka (TpaJWLMOHHAs W JIUTEpHAas) MO BUAAM
yueOHoil nesrenbHocTH (M3ydenue nucuumind, YMWPC, HUPC, kypcoBoe NpOeKTHpOBAaHUE, MPAKTHKH) OIpEeNseTcss CyMMOH OaiuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalny (UTOroBast peiTHHroBasi oleHka - MakcumyM 100 6asioB).

PacnipeniesieHrie  OCHOBHBIX M JIOTIOJHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPHUSATHS TEKYILIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTalluu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTHUHT-TNIAHOM JTUCITUTUINHBI.



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

% BBINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

OmnpenesieHue OLEHKH

90%+100% «OTINYHOY OTnuyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHHUE 3HAHMUSI, OTIMYHBIE YMEHUS U BJIaJICHUE OMBITOM MPAaKTHYECKOH JIeATeTbHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00ydeHNs chOpMUPOBAHEI, HX KAYECTBO OI[CHEHO KOJIMIECTBOM 0AJUIOB, OJIM3KUM K MAKCHMAaJIHbHOMY

70% - 89% «Xopo11o» JlocTaTouHO MOJHOE MOHMMAHUE MPEIMETa, XOPOIINE 3HAHKSI, YMEHUS U OIBIT PAKTUUCCKON JAeITECITEHOCTH, HEOOXOAUMBIC PE3YIIbTAThI
00yueHMs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAJIBHBIM KOJIMYECTBOM OaJIIOB

55% - 69% «Y 10BI.» [IpuemireMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHIS, YMEHHS U OIBIT IPAKTHIECKOH AeITeITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJUYCCTBOM 0ajioB

0% - 54%

«Heynosu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$[M

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0aJ TPaANIMOHHOI OLleHKe Ompenesenne oneHKu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHMMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOANMBIEC PE3yNIbTaThl 00ydeHHs ChOPMHUPOBAHBI, X KAUECTBO OLICHEHO KOJIWIECTBOM 0a/uUIOB, OJIM3KHM K MAKCHMAIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJTHOE TOHMMAHHUE PEIMETa, XOPOIIHE 3HAHMUS, YMEHHS | OIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OajuIoB

55% - 69% 11+13 «Y IOBIL» [Tpuemiemoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AEITEeNbHOCTH, HEOOXOAUMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHUMAIIbHBIM KOJIMUECTBOM OaIlJIOB

0% - 54% 0+10 «Heynosin.» PesynbTarel 00yueHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM

4. IlepeyeHb THNOBBIX 3a1aHUI

OueHo4HbIE MEPONPHSITHS

"p"Meplﬂ THIIOBBIX KOHTPOJbHBIX 3az|aHm7|

1. Bxo1HOI KOHTPOJIb

OTBETUTH HA BOMIPOCHI IO PA3IMYHBIM BUIaM dHEProHOCcHUTeNeH (yroyib, HeTh, [Ipupoanslii ras,
COJIHIIE, OMO3HEPreTHKa, SAepHas YHEPIus, BOJIOPOIHAS SHEPTeTHKA, THAPOIHEPTETUKA) C TOSICHEHUEM:
1. Ectb 111 npoOemsl ¢ 3anacamMu TOIUIMBA?
2. CyIiecTBYIOT JI1 TPOOJIEMBI CTOMMOCTH?
3. JloCTOMHCTBA JAHHOTO YHEPTOHOCHUTENA?
4. HepnocTaTku JaHHOTO YHEPTOHOCUTENS?

2. KpoccBopn

Bona, rpadur, 6epriinuii SBISIOTCS IS SIEPHBIX PEAKTOPOB SBIISIETCS ...
[IepBblit sHEpreTUYECKUN pEeakTop?
ITepBas aroMHast 60MOa COBETCKOTO COr03a?




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

TectupoBanue

Tecr 1
Kakue metonpl pazaeneHus (00oraiieHus) ypaHa OTHOCSTCS K IPOMBIIIICHHBIM, & KAKUE OTHOCSITCS K
J1a00paTOPHBIM
- ra3oauddy3noHHBIN
- 1eHTpugyrupoBaHue
- a’poJMHaMUYECKHE
- AVLIS
- SILEX
- EMIS
ConocraBbte qocTonHcTBa U HepocTaTku UFg
- IMupodopen
- TI'mpponusyercs ¢ BoJ10# U mapamu BOJIbI
- MoxeT HaxoIUTCs B TBEPIAOM, KHUIKOM U Ia3000pa3HOM COCTOSIHUSIX
- CyOnumarus
Tecr 2
Kakwue BemiecTBa U3 NepeuUCICHHBIX HUKE OOBIYHO UCTIONB3YIOTCS B SIIEPHBIX PEaKTOPax B KAUeCTBE
MOTJIOTUTENEN HEUTPOHOB:
- YpaH
- rtpadur
- KaaMui
- TsDKemas BoJa
- 0op
- IUIyTOHUU
Kakas aBapus, nomumo nHiuaenTa Ha YUepHoObuibekoit ADC, mostyunsa caMmblil BBICOKUN YPOBEHb 110
mkane INES?
- aBapus Ha ADC "®okycuma-1"
- ABapus B YUHJICKENIIE
- Asapus Ha [10 "Mask"
Tecr 3
CkonpKko ypaHa-235 B MPOIIEHTHOM OTHOIIIEHUH OOBIYHO COAEPIKUTCS B MIPUPOJTHOM ypaHe
- 0,001%
- 0,4%
- 0,7%
Hanmonansnas nporpamma obparnierusi ¢ PAO cOOTBETCTBYET KaKOW CTpaHe




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

- ANDRA

- @paHus

- NDA

- BenuxoOpurtanus
-  ENRESA

- Hcnanus

Pedepar

TemarTuka pedeparos:

ATOMHBIE JIEJOKOJIBI

ATOMHBIE OJIBOJIHBIE CY/a

AKTHBallMOHHBINA aHAJIN3 U KPUMUHAIMCTHKA

SnepHble yCTaHOBKHU B KOCMOCE

Mcnosib30BaHNE HOHU3UPYIOIIETO U3JIyYEHUs B CEIbCKOM XO35IIICTBE

CemuHapcKue 3aHsITHS

Konumponvnas paboma Nel

3amaua 1.

CKOJIbKO KaMEHHOT0 YIJIsi HEOOXOMMO CKeUb, YTOObBI MOJIYYUTh CTOJIBKO K€ SHEPTUHU, CKOJIBKO
ee BBIIENACTCS [PH CrOPAHHH OCH3MHA 00BEMOM 6 M™?

VnenbHas TemioTa cropanusi 6ensuHa pasHa 46 M/x/Kr, yaenpHas TEII0Ta CrOpaHusl yris
paBua 34 MJ[x/kr. [TnoTHOCTS Ger3una 710 kr/m’.

3anaua 2

Jis oToruieHuss Aoma B TedeHHe cyTok mnoTtpedyercs Q == 0,6 I'lx Tterotsl. Ilpu
WCIOJIb30BAaHUU ISl STOW II€JIM COJHEYHOM AHEpruM TEIUIOBash SHEPIrHsi MOXKET OBbITh 3araceHa B
BOJSIHOM akkyMmyisitope. [lomyctum, uto TemmepaTypa ropstueil Boabl (TeruioHocurens) t; = 60 °C.
KakoBa MOMKHA OBITH EMKOCTh 0aKka aKKyMyasTopa V, M°, €CIH TEIUIoBas SHEprHs MOXKET
HCIIOJIb30BaThCS B OTONUTENBHBIX LIEIAX 10 TEX MOP, OKA TEMIIEpaTypa BOAbI HE MOHU3UTCSA 10 tr = 30
°C?
ps = 1000 kr/m’;
¢z =4,2:103 Ix/(kr-K).

3amaua 3.

Paccuntarh CKOJIBKO AJIEKTPOIHEPTHMH MOMXKHO COIKOHOMHTbH, €CIIM BBIKJIIOYUTH CBET B KaOMHETe
BO BpeMs 40-MuHyTHOTrO nepepsiBa. CunraeM, uyTo ucnpasHbl Bce 60 pamn (MouiHoCTh Kaxzaon 10 Br).
CKONbKO BpeMEHM MOKET paboTaTh AMEKTpodaHUK MoiHocThio 1200 BT 3a cuer ciakoHOMIIEHHOU
ANEKTPOIHEPIUH.

3agava 4.

Kak n3menurcs mouHocts Manoit I'DC, ecnu Hanop Bogoxpanuauiia H B 3acynuinBelid nepruon




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

ymeHpIuTCA B 1 = 1,3 pa3, a pacxoxa Boasl V cokpatutcs Ha m = 30 % ? Ilotepu B ruApOTEXHUUECKUX
COOPYKCHHSIX, BOJIOBOJIaX, TYPOMHAX U T€HEPATOPAX CUUTATH OCTOSTHHBIMHU.

3agaua 5.

CKOJIBKO HAJI0 C)K€Yb KAMEHHOTO YIJIL, YTOOBI MOJYYUTh dHEPruio, u3nydaemyo ConHieMm B 5
cek? [lonHas sHeprus U3nydyeHHs COJIHIA paBHA 3,826- 102 I /c.

3amaua 6.

[Imomane Bomoxpanunuma ['DC cocraBiaser 3200 KMZ, BbicoTa Hamopa ['DC 4500 cwm.
Omnpenenuts MomHocTh ['DC, ecnu 3a CyTKH pabOThI CTAaHIIMH YPOBEHb BOJOXPAHIIINIIA CHU3WIICS Ha 7
cM, a K111 mpeodpazoBanus coctapisieT 80%.

3agaua 7.

Ha oGorpes 1 M’ tpatutcs 110 Bt. HUcnonszyemas BerpoBas ycranoBka umeer KIIZ 30%.
CKOJIBKO SHEPTHH HOTPEeOYETCs ISl OTOIUICHHS 0Ma ILIommaapio 80 M”. PaccunTtaTh IIOLIaas BETPOBOIL
YCTaHOBKH IIPH CKOpPOCTHU BeTpa 2 m/c, 4 m/c, 10 m/c.

3agaua 8.

Bo ckonpko 00xomutcs paborta ctupaibHOW MammHbl MomiHocThio 2000 BT mpu paborte 105
muH. Ctoumocts 1 kBT -4 cuurats 3,6 pyoO.

3amaua 9.

Onpenenuth KakoBa JODKHA OBITh CPEIHSA TUJIOTHOCTH COJHEYHOM SHEPTUM Y TMOBEPXHOCTH
3emin i COC momHocTero 97,5 MBT, nipu 1utomanu coiaHedHoro kosuiektopa 6500000 M® W K
(dhoTtornemenToB 15%.

KonTtpoabHnas pabora Ne2
1. JlaTh onpeneneHus: TepMUHAM:
— T'mapomeramnypruyeckue nponeccsl
— Peskcrpakuus
— BocnpousBossiuecs HyKIUIbI
2. TlomyuyeHue KepaMHUYECKOTO IUOKCUA YpaHa Yepe3 MPOMEKYTOUHYIO CTaJHI0 OCAXKICHUS
TpuKapOOHATOypaHHIIATA.

3. JlazepHoe pa3zaeneHue
4. (Cxema NpOMBIIIIEHHOTO TPOU3BO/ICTBA IPUPOIHOTO ypaHa
5. Ortxkperreiid ATL]
KonTtpoubnas pabora Ne3
Bapmuanr 1

1. BcnenctBue BHYTpeHHero oOJydeHHMs HEWTpoHamu ¢ »Heprued 11 k»B jerkume uenoBeka




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

MOJYyYWSIM TOTJIOMIEHHY0 103y 2 MI'p, a KpacHblii KOcTHbIA MO3r - 1 MI'p. Onpenenutsb
3G PEKTUBHYIO SKBUBAJIICHTHYIO /103y, TIOJTYYEHHYIO OPTaHU3MOM.

2. Ilpu pacmane ogHoro sapa 2Py BBUIETAIOT (-4aCTHUIA CO cpennei sHepruen 5,16 MaB u vy-
KBaHT co cpenHel sHeprueit 0,42 MaB. Cuuras, yTo 3HEprus BCeX YacTHLL, BBIICISIOMUXCS IPU
pacnage 3 MKr Py mormomaercs: TeIOM UenoBeka Maccoif 70 Kr, OLGHHTE SKBUBAJICHTHYIO
J103Y, TIOJTyYEHHYIO YEJI0BEKOM 32 T'OJI.

3. PaccunraiiTe 3KBUBaJICHTHYIO 03y OT CMEIIAHHOTO UCTOYHHMKA M3JIyUYEHHUs, €CIIU MOIJIONIECHHAs
J103a COCTaBJISIET: OT TaMMa-M3JIydeHHs 5 paf, ot 6era-u3imydeHus 18 pan, ot anbha-uzmydeHus 8
pan, ot 6bicTpbIX HEUTPOHOB (10 M1B) 2 pan. OtBet nats B I'p.

4. Ha ceroansimHuil AeHb akTUBHOCTH Homa-131 cocraBmsier 5 MKu. Onpenenuts, CKOJIBKO 3TOTO
paaurousoTora octanercs uepe3 20 CyToK, a Takke CKOJIbKO ero 0bu10 20 cyrok Tomy Hazazd. Ty,
(*'1) =8,04 cyr.

5. Ompenenuth Maccy paauoaktuBHoro mpemapata Cs-132 (Ilepuox momypacmama 7 CyT.) C
HAaYaJIbHOM AKTHUBHOCTHIO, PaBHOM HayalbHOW aKTHUBHOCTH pamuoHykinna Eu-148 (Ilepuon
nonypacnazaa 55 cyt.) maccou 12 wmr.

6. HaiiTu KOHIIEHTpAIlMI0 aTOMOB M MOJEKYJ OCHOBHBIX PEAKTOPHBIX MAaTE€pUaOB, HWMEIOIINX
mwiotHOCTE: UO; - 10,96 F/CMS, H,O0, Zr- 6,5107 r/CM3, Be -1,85 t/em’.

7. [o3a u3nydeHus, MOIJIOIIEHHas dYenoBekoM, coctaBuwia 1 MI'p, mpuuem 80% mnornomeHHOM
SHEPrUM NPHUIUIOCh HAa JONK0 Y-u3iydeHus, a 20% - Ha gomo o-usnydeHus. Onpenenutb
MOJIyYEHHYIO Y€JI0BEKOM SKBUBAJIEHTHYIO J103Y.

8. PanmoakTWBHBIA 3TaJOH, HM3TOTOBICHHBIM W3 KoOanmbTa-60, MMeeT Ha CEroAHSIIHUNA JCHb
aktuBHOCTH 18000 pacn/mMun. OnpenenuTs, KakoBa OblJla aKTUBHOCTH 2 TOJIa TOMY Ha3al U 4YeMy
oHa OyneT paBHa uepe3 1 rox, 5 et u 6,5 roaa.

9. VienbHas 0GbeMHas aKTHBHOCTB ' Cs B Monoke Ay = 40 nKu/1. OnpenennTs, CKOIbKO aTOMOB
pacnagaetcs B ctakane (V =200 CM3) MoJI0Ka 3a 1 gac?

Kontpoabnas padora Ned
Metoabl oopamenusi ¢ PAO 3a pyo6exom
OTBeThTE HA CIIEIYIONINE BOIIPOCHI 1O TaKUM cTpaHam kak Mcnanun, ®pannus, Gunnaaaus, Pocecus,
BenukoOpuranus, [1IBerus, CIHIA:
1. Kakast komnanus 3aaumaetcsi PAO?
2. Kakue xpaHnuiuiia uMeroTes u rae?
3.01kyna PAO B cTpane u kakoro Buja xpanstcs B xpanwuiiax (HAO, CAO, BAO)?
4. B xakom Buzie PAO xpaHuTtcs (IeMEHTHPOBAHHOE, OCTEKIOBAaHHOE H T.JI.)
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CamocrosiTenbHas padota 2

Jns kakaoro u3 nNpeyiokKeHHbIX TUIIOB peakTopoB BBIP-1000, PEMK-1000, BWR, AGR, Magnox, HTGR,
CANDU, BH-800 paiiTe oTBET Ha caeayroLme BONpocChl:
1. DmekTpuueckas/TeninoBas MOIHOCTh, MBT
2. Knaccuduxkarus peakropa 1o Ha3HaAuYCHUIO
3. Kuaccudukanus peakropa no KOHCTPYKIIMOHHBIM 0COOCHHOCTSIM
4. Knaccudukaius peakropa 1o pa3MenieHHIo TOIIHNBa
5. Knaccudukanus peakropa 1o CreKTpy HEeMTpOHOB
6. Knaccuduxanus peakropa no BU1y TEIJIOHOCUTENS
7. Tommupo/ O0oraiieHue CBEKEro Tommaa, %
8. Marepuan TermIOHOCUTENS
9. Marepuan 3aMeJIUTEIs
10. KosinuecTBO KOHTYpOB
11. MakcumanpHasi TemrepaTypa TeIIoHOCuTeNs Ha Bxoje/ Beixone, 0C
12. NaBnenue B 1 konrype, Ila
13. JlaBnenue Bo 2 (3-M) koHTYpE, I1a
14. Kommmuectso TBOJI/TBC, mrt
15. IuameTp a.3.(kopiyca), M
16. BricoTa a.3.(kopmyca), M
17. KonnuecTBO TOIUIMBA, 3arPyKaeMOro B aKTUBHYIO 30HY OJJHOBPEMEHHO, T
MoxHo 11 OCYHIECTBJIATH MEPETPY3KY pCaKTOpa pa60Tafomero Ha MOIITHOCTHU

[IpakTrueckue 3aHATHS

IIpumepsl pemiaemMbIx 3a1a4:

3agaya. Bo ckonbko obOoiifiercss 3a0biTass He BBIKJIIOYEHHAs JiaMmoyka MoInHocTeio 60 Bt. Bpewms
OTCYTCTBUSI JIto/ieH ¢ 8 yTpa a0 18 yacoB Beuepa?

3anaua. Kakyio SHepruio Hecet B ceGe BeTep, AyIOMMiA Ha IIOmMamn 1 M co CKOPOCTHIO 2 M/C

3agaua. Ha oGorpes | m” tparurcst 100 Br. Hcmons3yemast BerpoBasi yeranoBka umeer KITIT 20 %.
CKoNmbko SHeprui Bam motpeGyercss mms oTerieHus goma miomageio 100 m”.  Paccunraiite
He00X0IMMYIO IJIONIAb BETPOBOM YCTaHOBKH IPU CKOPOCTH BeTpa 6 m/c, 10 m/c.

3anava. OnpenenuTh KOHIEHTPAIMIO aTOMOB BOJIOpOa U 60opa B OOpHOI KUCIIOTE.

3agauya. Kakoe Koim4ecTBO SHEPTHH BBIIEISETCS TP ITOJTHOM OKHCIIEHHH OJTHOTO MOJISL yIIIepO/a, €CITN
teriora oopazoBanust CO, coctasnser H=94,05 kkan/moinn?

235
3agaua. Kakas sHeprus BeLAIHTCS mpu HonHoM aenenuu 1 v ;U ?

3agaua. OueHUTD paguyc sapa 186 0.
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3anaua. Haiitu koHuentpanuto mosiekyn UO; U KOHIIEHTpallMy BXOASAIIMX B HEE aTOMOB, MoJiaras, 4ro
YpaH UMEET NPUPOIHBINA U30TOIHBIA COCTAB.
3agaua. CpeqHee 3HaU€HHWE WMHAMBHIYaJIbHOM 103l 32 CUET €CTECTBEHHOIO PaJHWalMOHHOrO (oHa B
CHIA paBuo 1 wmIp/rox (2,8 mI'p/ron — cpemnemupoBas no3a). KakoBa Obuia ObI CTENEHb pHCKA
3a0051eTh pakoM B TeueHue 30 mer mis xutens CIILA, ecnu Obl ecTecTBeHHBIH (OH MOHU3UPYIOIIETO
usnydenuss Obin Obl Bbime Ha 20%? (Ilpumem, uto mpu yBenuueHuu a03bl oOmyuenus Ha 0,01 I'p
CMEpPTHOCTb OT paka yBenuuuBaercs Ha 120 ciydaeB Ha 1 Munon). Beero no cratucTuke nmpoucXoauT
1800 3aboseBanMii pakoM Ha MUJUTHOH.
3agaua. [lpu kakoll KOHIIEHTpAIMK TUIYTOHUS B BO3yXE N TOJ0Basi J03a OT €ro MOMaJlaHusl B JIETKUE
cocrasur JI = 1.7-10° I'p.
s pacuema npunamo:

B cpeliHeM uesioBek BabixaeT Vo = 0.01 1uTpoB Bo3/yXa B MUHYTY;

B JIerkux ocraercs e= 0.01 MOMaBIIEro B OPraHU3M IIPH BIOXE - Pu;

MEePBOHAYAIIBHO TTyTOHUM B JIETKUX OTCYTCTBOBAJI.

[epuoJ nojaypacnana 23%py Tip=24: 10 ner.

CpeHSS SHEPTHs ¢-yacTul] pacnana £~ SMoB.

I

. Macca jgerkux M, = 0.5 kr.

3anaua. B opranusm uenoseka nomnano 10 mr >Fe. HaiiTy 3Ha4YeHNUE MOTIIOLICHHOM 10351 3a 10-TeTHMIA
nepuon. [lepuon nonypacnana >Fe =2.9 roma. KonuuecTBO BIIESIOMICHCS npu 3ToM 3Heprun Q=0.22
MbsB.

3anava. Beipa3uTh MOIIIOMIEHHYIO 103y B pajax, €CJIM OHA COCTaBUIIA:

1) 1 Tpu0,5I'p; 2) 20,0 mI'p, 3) 300,0 MxI'p;

3amava. Onpenenuts NOTJIOLIEHHYIO 103y B eauHunax CU, ecnu 3KCNO3MLMOHHAs 1032 COCTaBUJIA!
2,58 x 10 1 12,9 x 10 * Ku/kr.

3agaya. BeraucauTh MOITHOCTH MOTJIONIEHHON 10361 B enauniax CH, ecnu ona pasHa: 1,0 u 40,0 pan/4,
18,0 u 250,0 mpan/u4;

3agaya. PaccunTaTh MOIIHOCTH SKBUBAJICHTHOW 103l B 0ap/d, co3laBaeMyld ramMma-u3jIydeHHEeM B
OMOJIOTHYECKOM OOBEKTE, €CIIM MOITHOCTh MOTIONIeHHOW n03bl paBHa: 1,0 m 200,0 pan/a; 25,0 u 5,0
Mpaj/d.

5. MeTtoan4yeckue yKasaHus 1o npoueaype oueHuBaHus

OueHoYHbIE MEPONPHSITHS

IIpoueaypa npoBeieHUsI OLIEHOYHOT0 MEPONPUATHS U HEO0OX0JMMbIe METOIUYECKHE YKA3AHUS
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Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXOHl/lele METOAHYECCKHE YKAa3aHUA

I. TectupoBanue TecTupoBaHue TPOXOIUT B AIEKTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865

2. [IpakTuku Ha npaktukax pematorcs 3anaun. Kaxxnas pemennas 3aiada onenuaetcs B 0,5 6aa.

3. Kpoccopn KpoccBopa pemaercst B 3J1€KTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865

4. KonTponbnas pabora KonTponbHas paboTa pemiaercs Ha IPaKTHUECKUX 3aHATUSAX KaKas pelieHHas 3a/1a4a OleHUBAeTCs B
0,5 6amra.

5. Pedepar Pedepar cnaercst B 31eKTpOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865 | 3aIUIIACTCS
Ha [IPaKTHUKE

6. CamocrosiTenbHas paboTa CamocTosiTenbHas paboTa c1aeTcsl B 3JIEKTPOHHOM Kypce https://stud.Ims.tpu.ru/course/view.php?id=1865




