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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
porpaMMe JTUCIMILIMHBI U 00eCIeunBacT MPOBEPKY OCBOCHHSI TUIAHUPYEMBIX pe3yIbTaToOB 00yueHUs
(KOMIIETEHIIMH W WX HHIUKATOPOB) TIOCPEICTBOM MEPONPHUSITHH TEKyIIeH W MPOMEKYTOYHOM
arrecTaluy 1o JTUCHUIIJINHE.

Heau n 3a1a4u GoHAA OLIEHOYHBIX CPEACTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa.

JUis  pocTuKeHHsl TMOCTaBlieHHOW 1enu @OOHIOM OLIGHOYHBIX CPEJICTB MO JAUCLHUILIIMHE
pelarTes CleyoMe 3a1a4n:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HAaBBIKOB, MIPEAYCMOTPEHHBIX B paMKaX JaHHOUN JUCIUILIUHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTIITNHBI,

— obecrie4yeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JEATETLHOCTH 4Yepe3 COBEPIICHCTBOBAHHME TPAJAUIIMOHHBIX M BHEIPEHUE MHHOBAIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUPYEMBIX Ppe3yJbTAaTOB OOy4YeHHs1 IO JUCHUILUINHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesyromame oceoenus OOIl 6akanaspuama o00yuarOWUIcCA O0NNHCEH 061A40emb
CeOyUUMU Pe3yIbmamamu 00y4eHus no OUCYUNIUHE:

Koapl HauMmenoBanue koMnereHuu Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIEeTeHI[M JOCTHKEHUS KOMIIETeHIIUH
IK-3 CrniocoGeH npoBoIUThH GU3NYECKUE 3-TIK-3 3HaTh: OCHOBHBIE (PU3HYECKUE

9KCIIEPUMEHTEHI 110 33JaHHOW METOJIMKE, | 3aKOHBI U METOJIbI 00PAOOTKU JAHHBIX
COCTaBJIATH OMMCAHUS TTPOBOIMMBIX V-IIK-3 YmeTh: paboTaTh 10 3aJaHHOM
HcCIe0BaHUM, OTYETOB, AaHAIIU3Y METOAUKE, COCTABIATh OIUCAHUS
pPEe3yIbTAaTOB M TIOJITOTOBKE HAYyYHBIX MIPOBOJIUMBIX MCCIICIOBAHUMA U OTYETHI,
myOrKanui MOATOTaBINBATH MaTEPUAIIBI JJIs

HayYHBIX MyOIHKaIIUMA

B-IIK-3 Bnaners: HaBbIKAMHU
MPOBEACHUS (PU3HIECCKUX
AKCIIEPUMEHTOB I10 33JJTaHHON METOJIUKE,
OCHOBaMH KOMITBIOTEPHBIX U
MH(POPMAITMOHHBIX TEXHOJOTUH,
HAyYHOM TEPMHUHOJIOTHEH

1.2. Smanot hopmuposanus komnemenyuit ¢ npouecce océoenusn OIl 6axanaspuama

KoMnoHeHThl KOMIIETEHIUH, Kak MpaBuiIo, (HOPMHUPYIOTCS TPU HMIYYEHUH HECKOJIbKHX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
caMoCTOsTeNbHOM paboThl oOyyaromierocs. Bemmonnenue u 3amura BKP sBasiorcs Bumom yueOHOM
JeSITeIbHOCTH, KOTOPBIHA 3aBepInacT mporecc (GOpMUPOBAHHSI KOMIETCHIUH.

Oranbl GOopMUPOBAHUS KOMIIETSHIIUU B MIPOLIECCE OCBOCHHUSI TUCIUTUIMHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIC OCHOBEI
KOMIIETEHIIMM, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, (Gopmupyrorcsi O6a3oBble yMmeHHs. CTyneHT
BOCIIPOM3BOANT TEPMHUHBI, (PaKThI, METO/IbI, IOHSATHS, TPUHIIMIIBI U TIPABUJIA; pEIIaeT y4eOHbIE 3aaun
o oOpasiy;
- OCHOBHOI JTanm — 3HAHWSA, YMEHHUsS, HaBBIKH, oOecrieuyuBarommye (HOpMUPOBAHHE KOMIICTCHIIUH,
3HAYUTEIbHO BO3PACTAIOT, HO €Ille He JOCTUTalOT MTOTOBBIX 3HaueHW. Ha sToMm sTame cTymeHT
OCBaWBaeT aHAINTHUYECKUE JEHCTBHA C TMPEIMETHBIMH 3HAHUSMH 110 IHCHUIUIMHE, CHOCOOeH
CaMOCTOSITENIHO pellaTh yyeOHbIe 3a/1aul, BHOCS KOPPEKTUBBI B aJIFOPUTM AECUCTBUI, OCYIIECTBISSA
KOPPEKIIHIO B X0JIe pabOThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;
- 3aBepPLIAOLIMIA 3Tal — HA 3TOM 3Tale CTYJIEHT JIOCTUIaeT UTOTOBBIX IOKa3aTenel Mo 3asiBICHHON
KOMIIETEHIINH, TO €CTh OCBAaUBAaET BECh HEOOXOANMBIN 00BEM 3HAHHM, OBJIA/IEBAET BCEMU YMEHUSIMHU U
HaBbIKaMU B c(epe 3asBieHHOW KoMmmneTeHIuH. OH crnocoOeH HCMOIb30BaTh ATH 3HAHUSA, YMEHUS,
HaBBIKH MIPU PEIICHUH 33/1a4 MTOBBIIICHHOW CIIO)KHOCTH M B HECTAHJAPTHBIX YCIOBHSX.

Oransl  (GOPMHUPOBAHUS KOMIIETEHIMH B XOJE€ OCBOEHHUS JUCIHMIUIMHBI OTpPaXaroTcs B
TemaTrueckoM ruiane (cm. PTLI).

1.3. Ca3b Mexkay (popMupyeMbIMi KOMIETEHIIUSAMH U (OpMaMU KOHTPOJISI HX OCBOEHUS

Ne | Konrpoaupyemsie pasgeasl | Wnaaukarop nocrukennss | HammeHoBanne onieHOYHOr o

n/n (TeMBbI) AUCHUILIMHBI KOMIIETEeHIIHHU CpeAcTBa TeKyLIel U
NPOMEKYTOYHOM
aTTecTaluu
Texymas arrecranus, 6 cemecTp
L Pasnen 1 V-IIK-3, 3-11K-3, B-TIIK-3  |Tect Nel
Paznen 2 V-TIK-3, 3-[1K-3, B-TTIK-3 |KouTpoiusHas padora 1
Paznen 3 V-TIK-3, 3-11K-3, B-IIK-3 | KoHTpoubHas pabora 2




Pasznen 4 V-TIK-3, 3-11K-3, B-IIK-3 | Tect Ne2
ITpoMexyTOUHBIH arTecTanus, 6 CEeMecT
3ayer Bomnpocsl k 3auety

V-TIK-3, 3-TIK-3, B-TIK-3




2. Onucanne nmoka3areJsieil M KpUTeprueB OLlEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX ITANaxX UX (PopMUPOBAHMS, ONIMCAHNE HIKAJ OLleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIAJICTh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIE MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUNTOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTare: MOPOroBbI, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOJIMPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM TPOJIEMOHCTPUPOBATh 00IaJaHie KOMIICTCHIMSIMUA B 3a4reHo

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtoroselii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUMU
MPU M3YYEHUU JUCLUUIUIMHBI ompenensiercs mno tadnune. [Ipu 3Tom cienyeT moHMMaTh, YTO TpaHUIA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET

CMCIIAThCA.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckue MaTepHaJibl, ONpeAesONIie MpouUeIypPbl OLEHUBAHUSA 3HAHUHA, YMEHMWI,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— MUWroroBast arrecrauus MO JUCHUIUIMHE SBISIETCS HWHTETPAIbHBIM IOKa3aTelieM KadecTBa
TEOPETUYECKUX U NMPAKTUUECKUX 3HAHUM U HaBBIKOB 00YYarOIIMXCS MO AUCHUIUIMHE U CKJIbIBAETCS
U3 OLICHOK, MOJIYYEHHBIX B XOJI€ TeKYIIeH U MPOMEKYTOUHOM aTTeCTaIl|H.

— Texymas arrectanus B ceMeCTpe MPOBOIUTCS C LEIbI0 OOecreueHus CBOEBPEMEHHON 0OpaTHOU
CBSI3M, JUIS KOPPEKIMH 00Y4YEeHHUsI, aKTUBHU3AIMH CAMOCTOSITEIbHON pabOoThl 00yUYarOIUXCsl.

— IlpomexyrouHas arrecrauusi NpegHa3HaueHa M1 OOBEKTUBHOIO MOATBEPXKACHUS U OLIEHHWBAHUSA
JOCTUTHYTBIX Pe3yJIbTaTOB 00YUYEeHHUs OCIIE 3aBEPILIECHUS U3YUEeHUS TUCIUIITUHBI.

— Texymas arrecranus OCyIIECTBISAETCS 1B pa3a B CEMECTP:

o koHTposbHast Touka Ne 1 (KT Ne 1) — BeicTaBiseTcs: B 3JI€KTPOHHYIO BEIOMOCTb HE MO3HEe §
Hezenu yuyeOHoro cemectpa. BkirodaeT B ceOs OLIGHKY MEPONPUATHI TEKYLIEro KOHTPOJIs
ayIMTOPHOM M CaMOCTOATENBbHOM pabOThl OOydJaromerocs Mo pasiejaamM/TeMaM y4eOHOU
JUCLUUIUIMHEL ¢ 1 1o 8 Henenmo yueOHOro cemecTpa.

o koHTposbHast Touka Ne 2 (KT Ne 2) — BbicTaBisieTcs B 2JIEKTPOHHYIO BEOMOCTb HE TO3/IHEE
16 Henenu yuebHOrO cemectpa. Bkiroyaer B cebst OLEHKY MEPONPUATHI TEKYIIEro KOHTPOJIS
ayIUTOPHOM M CaMOCTOATENHbHOM pabOThl OOydJaromerocs Mo paszejamM/TeMaM y4eOHOM
JTUCIHUILTUHEL ¢ 9 110 16 Heneno yueOHOro ceMecTpa.

— PesynbraThl Tekymiel U NPOMEKYTOUHON aTTECTALMU MOABOAITCSA MO IIKane OalIbHO-PEHTHHTOBOM

CHUCTEMBI.
JTan peiiTHHroBOM cucTeMbl / Henensn Bama
OueHo4Hoe cpeacTBo Y Tmp— Maxcavyn
Cemectp 5
Texymasi aTrecramusi 1-16 36 60
KonTpoJsbHasi Touka Ne 1 7-8 18 30
Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KonTposbHasi Touka Ne 2 15-16 18 30




Tecm Ne2 15 6 10

Koumponvnas paboma Ne2 16 12 20

IIpomeKyTOYHAN ATTECTAUN - 24 40

3auer -

Bonpocwt k 3auemy - 24 40

HUTOI'O no nucuuminHe 60 100
HUTOI'O no gucuunjinHe 60 100

* MUHUMaIIbHOE KOJMYECTBO OAJUIOB 32 OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OayIoB, HAOpaHHOE
00Y4aIOIIUMCSI, TPU KOTOPOM OIIEHOYHOE CPECTBO 3aCUMTHIBACTCS, B IPOTUBHOM ClTydae 00ydaroluics
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYHO 3a10JI2KEHHOCTb 110 TeKyH.[eﬁ NI
MPOMEKYTOUHOM aTTecTanud. MHHMMAIbHOE KOJUYECTBO OAJlJIOB 3a TEKYIIYIHO AaTTeCTalluio, B T.4.
OTIENFHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, W MPOMEKYTOUHYIO aTTecTanuio coctaBisier 60% ot
COOTBCTCTBYIOIIUX MAKCUMAJIbHBIX 6aJIJIOB.

CryneHT cuuTaeTcsl aTTeCTOBAHHBIM I10 pa3Jieny, 3a4ueTy WM SK3aMeHy, eciid oH HaOpan He MeHee 60%
OT MaKCHUMaJbHOTO Oaiia, mpeIycMOTPEHHOT0 paboueii mporpaMmmoin.

CryneHT MoXeT ObITh aTTECTOBAH IO JUCLUIUIMHE, €CIM OH aTTeCTOBaH IO KaXIOMY pasfieny,
3a4eTy/3K3aMeHYy M €ro CyMMapHBIi 0aju1 cocTaBiisieT He MeHee 60.

Onpeoenenue 60nycos u wmpaghos

BOHyCBIZ MOOIIPHUTCIIbHBIC OauIb CTYACHT MOXCET IOJIYYUTH K CBOCMY peﬁTHHFy B KOHIIEC CEMCCTpa 3a
MMPUCYTCTBUC HA JICKIUAX, IPAKTUICCKUX U J'Ia60paT0pHBIX 3aHATUAX U dKTUBHYIO U PCTYJIIPHYIO pa60Ty
Ha 3aHATHAX.

bonyc (nmpemuanbHble Oalibl) HE MOKET NPEBHIIATH 5 OamioB, BMecTe ¢ OamiaMd 3a TEKYIIYIO
aTTecraiuio — He 6osee 60 6amIoB 3a cemectp.

4. TunoBble KOHTPOJbHBbIE 33JaHUSI WJIM MHbIe MaTepHa/bl, HeOOXOAUMBIe [JIsi OLlEHKHM 3HAHWI,
YMeHMi, HABBIKOB
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Radiation Protection

BOITPOCHI K 3AYETY

Cucrema 103UMETPUUECKUX BEIMYUH. DKCIO3UIMOHHAS U MOIJIOMIEHHAs J03bl, €IUHULBI U3MEPEHUS.
Cucrema 103UMETPUYECKUAX BETUYNH. DKBUBAIICHTHAS U (P PEeKTUBHAS T0O3BI, €IUHUIIBI H3MEPEHHSL.
Cuctema n03uMeTpudecKkux BenuuuH. Oxujaemble 3KBUBaJICHTHAs U 3(P(eKTUBHAs A03bl, €AUHULIBI
U3MEPEHMUS.

Cucrtema 103UMETPUYECKUX BEJTMUYUH. AMOMEHTHBIN M UHIUBUyaIbHbII SKBUBAJIECHT JO3bl, €JMHHILIbI
U3MEPEHMUS.

Cucrema no3uMeTpuueckux BeanunH. [lornoménnas 1o3a u3ay4eHns U NOrIolEHHAs 103a B OpraHe,
JIMHEWHAas Iepefadya SHEPTuK; €AMHULIbI H3MEPEHHUS.

Cuctema J0O3MMETPUYECKMX BEIMYMH. AKTHBHOCTh DPaJUOHYKIHMIHOIO HCTOYHHKA, (IIOCHC U
IJIOTHOCTB ITOTOKA YACTHIL; €AMHUIIBI U3MEPECHMUS.

Cucrema 103MMETpUUECKUX BeNUUUH. [[oromeEnHas 103a N3IIydyeHus U KepMa; eIUHULIBI U3MEPEHMSL.
buonoruueckoe nelicTBre HOHU3UPYIOMMX U3NydeHH. JlerepmuHupoBanHbie 3 (EKTs 00TydeHHUS.
buonorundeckoe neiictBre HOHU3UPYIOMUX H3nydeHuid. Ctoxactuyeckue 3pPekTsl 00TyueHHs.

. buonoruueckoe neiicrBre HOHU3NPYIOMMX U3nydeHUN. [loHsATHE 00 OTHOCUTEIHLHON OMOJIOTHYECKOM

3¢ (HEKTUBHOCTH U3TYUCHHIH.

OcHOBHbIE MPUHLUITEI 00€CTIEYeHHs] paAMallMOHHONW 0€30IacHOCTH.

VYnpaBieHne HCTOUHUKOM KaKk METOJ U CPEACTBO PaJHallMOHHON 6€30MMacHOCTH.

KonTpons npodeccuonanbaoro odnyuenus. Ctparerus o0ecnedeHus pajinalioHHON 0€30MacCHOCTH.
KonTtpons npodeccronansnoro odayuenus. TakTuka odecriedeHus: paaualioOHHON 6e30MMacHOCTH.
KonTtpons mnpodeccuonansnoro obiyuenus. Hopmupyemble BelWyuHBI OOJMy4YeHHS MepcoHala B
HOPMAaJIbHBIX YCJIOBUSX 3KCIUIyaTallud UCTOYHUKOB U3TYy4ECHHUS.

KonTpoas npodeccuonansaoro odmydenus. Hopmupyemble BeTHUNHBI IJITAHUPYEMOTO MTOBBIILIEHHOTO
O0Ty4deHHUS.

duznyeckue 0CHOBBI 103UMETpUH (HOTOHHOTO M3nydeHus. Koagduiments! ocnabnenus u nepegadu
SHEPTUU; €ANHULIBI U3MEPEHUS.

duznyeckrue OCHOBBI JO3UMETPUHN (POTOHHOTO M3MydeHHs. DPGEKTUBHBIN aTOMHBII HOMEP CIOKHOTO
BELIECTBA.

[IpuHIMI HOHU3AMOHHOTO METO/A JO3UMETPUHN HA MPUMEPE HOHU3ALMOHHON KaMephI.
CootHomenue bparra-I'pes.

HanépcTkoBble HOHM3AMOHHBIE KaMEPbl. X071 C ) KECTKOCTBIO.

KonneHcaropHble HOHU3alMOHHbBIE KAMEPBI.



23. UyBCTBHUTEIBHOCTD Ia30pa3psAIHOrO CUETUMKA IO MOIITHOCTH J03bI.

24. UyBCTBUTENBHOCTh IO MOIIHOCTU J03bl CHUHTWJUIALIMOHHOTO JETEKTOpa,
CYETYMKOBOM PEKUME.

25. IIpunaiun ¢oTtorpaduueckoro MeToa 103UMETPHH.

26. [IpyHIMT JTIOMUHECIIEHTHOTO METO/1a I03UMETPHH.

27. dusznueckre OCHOBHI 1I03UMETPUH HEHTPOHOB.

28. AKTUBAIIMOHHBII METO TO3UMETPUN HEUTPOHOB.

29. TloHsATHE O TPEKOBOM METO/IE T03UMETPHUHU 3aPSKEHHBIX YACTHII.

30. IlonsTHE O JO3UMETPUU PAAHOAKTUBHBIX TA30B U a3P0O30JIeil.

paboraroriero B

10.

11.

12.

3AJAYHA K 3AYETY

22 2
KakoBa akTHBHOCTH (6e3 ydera qouepHHX NpoaykTo) a) 1T %2eRan6) 1 55U ? Bo
22 2
CKOJIBKO Pa3 aKTUBHOCTh ag R GOJIBIIE AKTHBHOCTH ‘g3 U ?

OmnpenenuTh MOIIHOCTh BO3AYIIHOW KEPMbI Ha PACCTOSHUU | M OT TOYEYHOTO
M30TPOITHOTO HMCTOYHHMKA, HCIYCKAIOIIEr0 raMMa-KBaHTBI ¢ JHeprusmu 1 M»aB
(xBaHTOBEI BBIX0 12 %) 1 0,05 M»aB (85 %). AxtuBHOCTH HcTouHMKa 108 Bk,

IIpu paboTe ¢ HCTOYHUKOM °2P, KOTOpBIH SBIAETCA YHCTBIM [P-M3IydaTesiem,
IJIOTHOCTH MOTOKAa P-uacTui coctaBuma 40 wact./(cm?c). Uemy Oymer paBHa
SKBHMBAJICHTHAs /1032 B KOXe?

OnpenenuTs yaenbHylo akTHBHOCTH ‘K B 06pasiie, MpeicTaBisIomeM coboil colb
KCI, ecnu conepkanmue 40K B ecrectBenHOM Kaimmu coctasisier 0,0118 % 1o macce.
Haiitu BeMuMHy KepMbl B BO3/lyXe, CO31aBaeMylo HCTouHHKOM > Cr 3a ueThIpe yaca,
€CIM B HAa4YaJIbHBIH MOMEHT BpPEMEHHM IUIOTHOCTh IIOTOKAa 7Y-KBAaHTOB B TOYKE
Habmoenns cocrapnsana 2-10% 1/(cm?-c).

MoIHOCTh BO3AYIIHOW KEPMbI, CO3JaBAEMON UCTOYHUKOM  Y-KBAHTOB CO CpEIHEU
sHeprueit 0,5 M»3B, cocraBmser 10 Mkl'p/u. Paccumtars s(dexTHBHYIO 103y,
MOJIy4YeHHYI0 3a 36 yacoB pabOThl; MPUHATh, YTO OOJIyUYEHHE MPOUCXOAUT B MEpPEIHE-
3aIHEM reOMETPHH.

B M3BECTHAKOBBIX TIOYBAX y/eJIbHASA aKTHBHOCTH 22U cocTaBnseT 30 Br/kr. CKONBKO
MIITHTPaMMoB 28U cosepskut 1 KT m3BecTHAKA?

Onpenenuts MOIIHOCTh BO3AYIIHOM KEpPMBI Y-KBAHTOB Ha PACCTOSIHUM 2 M OT
TOYEYHOT0 H30TPONHOr0 MCToyHMKa akTuBHOCThIO 4-10° Bk, mcmyckaromero y-
KBaHTHI ¢ dHeprued | MaB. Beixon y-kBaHTOB Ha onuH pacman — 0,5. Haiitu kepma-
IIOCTOSIHHYIO JAaHHOT'O UCTOYHHUKA.

KakoBa Oyzmer »(dexTrBHas 1032 B OJHOPOIHOM H3OTPOITHOM CMEIIAHHOM IamMMma-
HEUTPOHHOM T10JI€ U3JIyYeHMs, €Clii B JI000N TOUYKEe MOJs 3KCHO3UIUOHHAs J103a Y-
m3inydenust (cpemnsisi sHeprus 0,3 M»sB) cocraBur 100 MP, a ¢uroeHc TemoBbIX
HeiitpoHos paseH 10° Heiitp./cM??

O6beMHas aKTHBHOCTE °°CO B BOJSHOM Iape, MPOTEKAIONIEM MO TPYOOIPOBOIY
muamerpoM 10 cM, B MOMEHT OCTaHOBKH peakTopa cocrapiser 10° Bx/m.
TpyOonpoBoa pacnosiokeH Mo OKPYKHOCTU paauycoM 3 M. Uemy paBHa MOIIHOCTb
BO3/yLIHOW KEPMBI B LIEHTPE Kpyra?

PaccumTaTh TOMIMHY JKENE3HOTO KpaHAa TpH paboTe ¢ uctounnkoM 'Cs, ecim
HEOOXOAMMO CHU3UTh MHTEHCUBHOCTD y-u3iydenus B 1,25-10% pas. Pemmts 3amauy ¢
HCIIOJIb30BaHUEM CIIOEB OCIabIeHUS.

Onpenenuth KpaTHOCTh OCJIA0JIEHUSI TUIOTHOCTH TIOTOKA TEIUIOBBIX HEWTPOHOB,
HOPMAJIBHO MAJAOLIMX Ha JIMCT KaJMUs TOIIUMHON 1 MM. MUKpOCKOIIMYECKOE ceueHHe
panuaIoHHOro 3axBara kaamus ¢ = 2520 0.



13.

14.

15.

MouHOCTh BO3AYIIHOW KEpMbl Ha BBICOTE | M HaJ IEHTPOM MSITHA, 3arps3HEHHOTO
187Cs, cocraBuna 0,13 mIp/a. Uemy paBHa oOIas aKTUBHOCTh 3arpsA3HEHHOTO
y4acTKa, €CJIU MATHO UMeeT popMy Kpyra C auameTpom 4 m?

Paccuurtars TONIMHY 3alIUTHI U3 BOJBI AJS TOUEYHOI'O HM30TPOIHOIO HMCTOYHUKA,
HCIYCKAIOIIET0 HECKOJIbKO MOHOJXHEPreTUYECKUX Y-KBAHTOB, €CIU OCIaOUTh
MOIIHOCTH 71036l M3NMydeHHs HeoOxomumo B 10°  pas. DHeprum HCIyckaeMbIX
dotonoB & [MdB] wu nuddepeHmmanpHbie  KepMa-MOCTOSHHBIE  HYKIIHIOB
I'ki[al'p-M?/(c-Bk] m3ectHbl: £1=0,1 (I'k1=0,5); £2=0,2 (I'x2=0,2); €5=0,4 (I'k3=0,1);
£4=0,8 (I'k 4=0,1); e5=1,0 (I'k 5= 0,1).

[110THOCTh TIOTOKA TEIUIOBBIX HEUTPOHOB, CO3/[aBaeMasi TOYCUHBIM H30TPOIMHBIM
HUCTOYHUKOM Ha paboueM MecTe orepaTopa (mepconan rtp. A), pasma 10°
HelTp./(cM?-c). OnpenenuTh TONMMHY 3alMTHl U3 KaaMus (ocd = 2520 6), mpu
KOTOpO# OyayT oOecnedeHsl JOMYCTUMbIE YPOBHU OOJIyUeHHsI IEPCOHANa B TEUCHUE

36-yacoBoii paboueil HeJIen B M30TPOITHON T€OMETPUH O0TyUCHUSI.

KpuTeplm H IIKaJIa OICHUBaHUA

OneHka

Kpurepun onenkn

OTIIMYHO

36-40

CTyneHT 10KeH:

- IPOJIEMOHCTPUPOBATH TIIyOOKOE U MPOYHOE YCBOCHUE 3HAHUIA
IPOrpaMMHOT0 MaTepHaa;

- HCYEPIBIBAIOLIE, [I0CIEI0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOUHO
U3JI0KUTh TEOPETUUECKUN MaTepHa;

- IpaBUWJIbHO (POPMYJIUPOBATH ONPEEIICHUS;

- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENIbHOM pabOTHI ¢
JUTEPaTypou;

- YMETb CJeaTh BBIBOJIBI IO U3JIara€MOMY MaTepHaly.

Xoporio
30-35

CTyneHT JOMKeH:

- MPOJAEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE MPOTPAMMHOTO
MaTepuana;

- MPOJIGMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUECKUX MMOHATHIA;
JIOCTaTOYHO MOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKH CTPOITHO
u3JiaraTh MaTepHa;

- IPOAECMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JTUTEPATYPE;

- YMETh C/IeNaTh 1O0CTATOYHO 0OOCHOBAHHBIE BHIBOJIBI IO U3J1araeéMOMYy
MaTrepuany.

Y 10BIIETBOPUTEIIHBHO
25-29

CTyneHT 10KeH:

- IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOT0 MaTepuaa;

- [TIOKa3aThb 06HI€€ BJIaJACHHUC MOHATHHHBIM armnapaToM JUCHUITIIINHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU HU3J1araeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMoil yueOHyI0
JUTEpaTypy.

HeynosnersopurensHo
24 u MeHbllIe

CTyneHT JEMOHCTPUPYET:

- He3HaHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaa;

- HE BJIa/ICHUE TIOHATUHHBIM aIllapaToM AUCLHUIIINHBL

- CYILIECTBEHHBIE OMNOKY MPH U3JI0KEHNUN y4eOHOro MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOH
M3JIaraeMoro BOIpoca;

- HEYMEHHME JIENIaTh BbIBOJIbI 110 M3J1araéMOMYy MaTepuay.

10



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTuka u TenJaoQpu3nNKa

CneunajibHOCTh

O6pazosarenbhas  «Nuclear Technologies»

porpaMmma

JucuumniuHa Jlo3umeTpus U 3alMTa OT MOHU3UPYIOUINX u3nydeHuit / Dosimetry and

Radiation Protection

KomIuiekT 3agaHui 11t KOHTPOJbHBIX padoT
[IpuMepsl HHIMBUAYAIBHOTO JOMAIIHETO 3a1aHUS:

Bapuanr Ne 1

1. PaccunTaTh KBAaHTOBBIC BBIXOJBI BCEX Y-KBAHTOB, MCITyCKAEMbIX PAJMOHYKIIHIOM, CXEME paciaja KOTOPOro
n3obpaxkena Ha puc. 1.3. OTHOCHTEIBHBIE BBIXOJBI Y-KBAHTOB C pa3HOM dHeprueil ortHocsrcs kak: N1(0,5
M>»B):n2(2 MaB):nz(2,75 MaB) = 18:5:7; na(1,5 MaB):ns(2,25 MaB) = 14:5.

SA 250

9%

e (12 04
L— N 5 MaR
41 ®
F— 7 MaR
0.6 MaB A
— | LI 275 vaR
c | | 1,5 MsB
b-1 —1]
A \ 4

] | 7975 MaR

vyvYy V

c
b+1
Puc. 1.3. Cxema pacnaga pajgHoHYyKIHIA

l;:AK 3amage 1.13

11



Ne 2 Tlepconan rp. A paboTaer ¢ mpenaparoM, SBISIONIMMCS YHCTBHIM [3-H3IydaTesieM cO CPeaHEH dHepruci
B-gacturr 0,7 MaB. Jlomyctumo i paboTaTh ¢ 3TUM IpemnaparoM mo 10 4acoB B HEIENIO B TEUCHHUE TOJA, CCIIH
IJIOTHOCTh MOTOKA Ha pyKH coctasisieT 800 B-gacr./(cm?-¢)?

Ne 3 Tlo Tpy6am npokaumBaeTcs a3 l, KoTopblii ancopOUpyeTCs B MIMHAPHIECKOM KONOHKE (1uametp 1 M,
BeicoTa 0,2 M) mo yaensHOU aktuBHOCTH 80 bBK/m. Onpenenuts MOIHOCTH BO3AYIIHON KepMbl ()OTOHOB Ha OCH
KOJIOHKM Ha PAacCTOSIHUM | M OT e TOBEPXHOCTH, CYMTas, YTO IHJIMHIPUYECKAs KOJIOHKA TOJHOCTHIO U

paBHOMepHO 3anojHena . OcnabaeHueM U3IydeHus B BO3IyXe, CTEHKaX TpyO U KOJIOHKE IpeHeOpeyb.

Ne 4 PaccunraTh TONIIMHY 3aIIMTHI U3 JKeJe3a, OCIA0ISIONIYIO M0 MOTJIOMIEHHON 03€¢ B BO3AyXe B 25 pa3 y-
M3IIy4CHUE HAXOISIINXCA B OJHOM TOYKE JBYX TOUYCUHBIX HM30TPOIHBIX UCTOYHUKOB C DHEPTHUSIMHU HUCITYCKAEMBIX
¢dotonos 0,4 u 2 M»aB, ecnn kepMa-3KBUBaIECHT HyKiIuaa ¢ 3aeprueit 0,4 MsB B ueTpIpe pasza mpeBbIaeT Kepma-
SKBUBAJICHT HYKIWAa ¢ 3Hepruet 2 MpsB. Jlng Tex ke ycloBUM HAWTH TONIMUHY 3allUTHI JUIsl KPaTHOCTH

ociabnenns 1000.

Bapuanr Ne 2

C
Ne 1 PaccuutaTh KepMa-TIOCTOSHHYIO paiuoHyKIMaa A, cxema pacnaja KOTOpPOro H300pakeHa Ha pHC.

2.3, ecnu BBIXOJ Y-KBaHTOB ¢ 3Hepruei 0,2 M»B oTHOCUTCS K BBIXOAY Y-KBaHTOB ¢ sHepruei 0,7 MaB kak 5:7.

C
b A
/65 %
35%
0,7 MoB
//
/0,2 M»B
0,5 MaB
c
b+1B

Puc. 2.3. Cxema pacnaja HykiIuaa EA K 3amaue Ne 2.5

Ne 2 AKTMBHOCTH TOYEYHOro H30TpomHoro ucrounuka -='Cs 10° Bk. Bymer 1M NpeBbINIEH YpPOBEHbD,
COOTBETCTBYIOIINU TOJIOBOMY TIpeIeITy TO3HI (71 IepcoHaia rp.A), eciu omepatop paboraet Ha paccrossHuu 0,8 M
OT UCTOYHHMKA 10 36 4acoB B HEJIENI0, a reoMeTpus ooirydeHus — [137

Ne 3 B ummmnpuueckom cocyze (nuamerp 10 cM, Beicota 10 cMm) comeprkaicst paJroakTHBHbIN pacTBop 2Eu
(Tx = 41,2 al'p- M?/(c-Bk), Ti2 = 13,2 roma). Tlocne ypaneHus w3 cocyja pacTBOPa, MOIHOCTH BO3ILYIIHOW KEPMBI,
U3MEpEHHas Ha PACCTOSHHMM 5 CM OT BEPXHEro OCHOBaHMs, cocraBuna 5 MkI'p/c. CumTas, 4ro akTMBHOCTH °2EU
PaBHOMEDHO a/ICOPOMPOBANIACH HA MOBEPXHOCTH JIHA M CTEHOK LJIMH/PA, ONPENETUTh KOIUYECTBO 22EU, oceBIIero
Ha MOBEPXHOCTH IIMIMHAPA.

Ne 4 3a 3ammToi M3 G€TOHAa B OJHOM TOYKE HAXOMATCS TPHM TOYEYHBIX H3OTPOINHBIX HCTOYHHMKA: -'CS

(axtuBHOCTH 10° BK), ®Co (108 Bk), **Mn (10° Bk). PaccumTaTh TONMMHY OETOHHOM 3aIUTHI, OCIA0JIAIOMICH
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MOIIIHOCTH BO3/YIITHOM KepMbl poToHOB B 10° pas.

Bapuant Ne 3
Ne 1 PaccunTarh KepMa-NIOCTOSIHHYIO PaJMOHYKIHIA, CXeMa pachaja KOTOPOro n3o0pakeHa Ha puc. 2.5.

Ucnyckanue ¢oronoB c sHeprusmu 0,3 u 1 MsB paBHoBeposTHO. IIpuHSTH, 4TO BCe MO3UTPOHBI HYKJIWAA

ITOJIHOCTBIO aHHUTUIIMPOBAIN B CAMOM UCTOYHHUKE.

c
pA

I 0 %

e | 03maR
20 % d 1 MaR
125 M'ﬂl ’ "

e.c.(10 %)

30 % -

/07 MnaR
‘D

c
b+1B

Puc. 2.5. Cxema pacnajza paAuoHyKJIuIa gA K 3amaye Ne 2.7

Ne 2 AxkrtuBHOCTH TOYedHOro m3orporHoro ucrounuka °Co 10° Bk. Bynmer nm mpeBbllieH ypoBEHbD,
COOTBETCTBYIOIUI rOJOBOMY IIpeJeily A03bl (IIepcoHal rp.A), eciii olepaTop HaXOAUTCS Ha paccTOsHUU 1 M oT
HCTOYHUKA, BpeMsI pabOoThI — IO 36 4acoB B HEAENMIO, @ reoMeTpust o0ydeHus — [13?

Ne 3 OOmwMpHBII BOJOEM pPAaBHOMEPHO 3arpsi3HEH MPOAYKTAMHU JIEJeHHs C VYIeIbHBIM KepMma-
sxBuBasieHToM 80 HI'p/(c-M). PaccuntaTh MOIIHOCTH BO3AYIIHON KEepMbI Ha MOBEPXHOCTH BOJOEMA, €CIH
cpenHsisi sHeprusi (OTOHOB MPOAYKTOB AeseHus paBHa 0,8 M»B. PacueTrsl npoBectu ¢ yuetom u 6e3 ydera

MHOT'OKPAaTHO paCCCAHHOIO U3JTYYCHUSA B BOJC.

Ne 4 3a zamuroit u3 Bojbl TOMIMHOW 30 CM HAXOMUTCA TOYEHHBIA HM30TPOMHBIM MCTOYHUK 187Cs

akTuBHOCTHIO 5-10%° Bk. Onpeenuts MOIHOCTH BO3AYIIHOMN KEPMbI Ha PACCTOAHHH | M OT HCTOYHHKA.

Kpurepun u mkana oueHMBaHUsA

3a/laHue CYMTAETCS BBIOJIHEHHBIM IPU YCJIOBUHU PEIIEHUs BCeX 4 MPENIOKEHHBIX 3aJJaHUil OJIHOTO U3
BapHaHTOB.

Bce pernienHble 3a1aHus B KaKJJOM BapuaHTe CyMMapHO olleHuBaroTcs 20 OayutaMu: KaxkJoe 3aJaHue, B
3aBHCUMOCTH OT CTENICHM PELIeHUs 3aJ]auH, OLIEHUBAETCs OT 5 10 3 6aJIoB Kax/10e.

Onenka Banabl
O1ianyHo ot 18 no 20 GaioB
Xoporo ot 15 o 17 Gamos

13



Y 1OBIETBOPUTEIBLHO

ot 12 no 14 6amios

HeynosnerBopurenbHO

Meunee 12 0amnoB
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMS POCCUMCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyapCcTBEHHOTO aBTOHOMHOTO 06pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hanpasnenue/ 14.03.01 «SInepHasi JHepreTHKa U TEMJI0(PU3UKA)

CneunajibHOCTh

O6pazosarenbhas  «Nuclear Technologies»

nporpamMmma

JucuumniuHa Jlo3umeTpus U 3alIMTa OT MOHU3UPYIOUINX u3nydeHuit / Dosimetry and

Radiation Protection

KoMILIeKT TecTOBBIX 3aJaHuM

[Ipumep TeCTOBBIX 3aaHUM:
Peitmunzoewiit mecm Nol

Bapuanm 1

1. AromHoe simpo — 31O
A) UeHTpanbHas MAaCCHBHAS YacTh aTOMA, COCTOAIAS M3 IIPOTOHOB M 2JIEKTPOHOB
B) meHTpaJbHAs MACCHBHAS 4aCTh ATOMA, COCTOSIIASI M3 IPOTOHOB U HEIiTPOHOB
B) menTpanbHas MacCHBHAs YacTh aTOMa, COCTOSINAs U3 IPOTOHOB, 3JIEKTPOHOB M HEHTPOHOB

2. Snupo c onpeneneHHbpIMU napamerpamu (A,Z) Ha3bIBAIOT
A) HYKJIOHOM
b) nmykiamaom
B) HeilitponoM

3. ATOMHOE AP0 — ATO
A) nenTpanbHasg MacCUBHas 4acTh aTOMa, COCTOSIIAS U3 IIPOTOHOB U 3JIEKTPOHOB
B) uentpanbnas MaccuBHasi 4acTh aTOMAa, COCTOSIIIAS H3 IPOTOHOB M HETPOHOB
B) nenrtpanpnas MaccuBHas 4acTh aTOMa, COCTOSIIAS U3 TIPOTOHOB, SJIEKTPOHOB M HEHTPOHOB

4. Kakyro XapaKTepUCTHKY A/Ipa aTOMA HA3bIBAIOT 3aPAJI0BBIM YUCIOM?
A) Yucio >1eKTpOHOB BOKPYT siipa
b) Yucao npoTroHoB B sape
B) UYwucino HyKI0OHOB, (YOPMUPYIOIIUX STIPO

5. PajM0aKTUBHOCTB — 3TO
A) npeBpailieHre CTaOUIBHBIX SiIep B HECTAOMIIbHBIE O] IEWCTBUEM BHEIIHETO U3JIyUEHUS.
b) sinepHoe mpeBpailieHue ¢ U3AMEHEHHEM TOJIBKO SHEPreTHUECKOTO COCTOSHUSA Spa.
B) caMonpou3Bo/ibHOE IpeBpalecHHEe HECTAOMJIbHBIX f/iep aTOMa, CONPOBOXKIAIOLIEECs
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HCIIyCKaHNeM M3JIyYeHHs (KOPIYCKYJISAPHOI0 WM raMMa-u3JIy4eHHus).

Hznydenne, B mojie KOTOPOIrO JIFOOBIE HaIllpaBJICHUA pPacIIpoOCTpaHCHHUA YacCTHUIl H CbOTOHOB

SBJIAIOTCS] PABHOBEPOSITHBIMU HAa3bIBAIOT
A) MOHOHaMNpaBJIEHHBIM

b) MmoHORHEpreTHUECKUM

B) nzoTponubim

XapaKTepUCTUKHA NCTOYHUKOB MOHU3UPYIOIIETO HM3TYICHUS

A) AKTUBHOCTD, IICPHUO/ ITOJTypaciiaza, MoCTOAHHAA paciiaga, BbIXOA YaCTHILL

b) mnoroxk w4acrui, NVIOTHOCTHL MOTOKAa 4YacTull, (JioeHc, JHHEeHHbIN
ocy1a0JIeHUs, JINHEeHHAA nepeaaya FJHepruu, GakTop HAKOIJIeHU s

B) akTuBHOCTB, IEpHO MoTypacmaza, GakTop HaKOIJICHUS

Yro Takoe nocrosHHas pacnana’?
A) Yucno pacnaioB B €JUHUILY BpEMEHU
B) BepositHOoCTh pacnaja B eAHHUILY BpEMEHH
B) Benuunna, xapakTepu3ylolias CKOpOCThb pacnaia

XapaKTepPUCTUKU MOJEeH HOHMU3UPYIOIIECTO U3IYUCHHUS
A) AKTUBHOCTD, IIEPUOA ITOJIypaciiaga, mNoCTOAHHasI paciiaaa, BbIX0A YaCTHUIX

ko03punment

b) moTok yacTHIl, TUIOTHOCTh MOTOKA YacTHIl, (HIIOCHC, JUHEHHBIN KOA(PGUIMEHT ociaabieHus,

TUHEWHAas 1epenava YHePTuH, PakTop HAKOTUICHHS
B) akTuBHOCTB, NIepHO[ MOTypacnana, GakTop HAKOMICHUS

10.B33HMOH€ﬁCTBH€ d)OTOHHOFO HU3JY4YCHHUA C BEIICCTBOM, ITPH KOTOPOM J3HCPTHUA d)OTOHOB B IT10JIC

aapa HnepexoarMT B JSHCPIrHIO IIOKOA MW KHMHCTHYCCKYIO J3HCPIrUI0 J3JCKTPOHA MW IIO3UTPOHA,

Ha3bIBAETCs
A) xoMnToH-3QdeKToM

b) o0pa3zoBaHueM 3JIeKTPOH-TIO3UTPOHHOI NapbI
B) doroappexrom

11.Ha1/160nbme171 MIPOHUKAIOIIECH CIIOCOOHOCTBIO 06J1az(aeT HU3JIYYCHUA

A) 6eta (B) - usnyuenue
B) ramma (y) - u3nyueHue
B) anbda (a)— u3nyuenue

12.CD€I[H$I$I SHCPIrusd MOHU3aIIMH COCTABJIACT

A)345B B) 34 k0B B) 34 M>B

13. AKTHBHOCTH PAIMOHYKJIN/IA B HCTOYHHKE (00Opa3ie) — 370....

A) ortnomenue uymcina ONo CIOHTaHHBIX —(CaMOIPOHM3BOJIBHBIX)  SACPHBIX
MPOMCXOANIMX B UCTOUHHKE (00pasiie), K Macce 3TOro HCToYHMKa (oOpasna) dm.

MIPEBPALLCHU,

b) otHomeHune uncna woHm3upyromux vactuil N, TPOHUKAIOIUX B 3JIeMEHTapHYIO chepy, K

TUTOIIAIM IEHTPAILHOTO ceueHus dS 31oit chepsl.

B) orHomenue umcia ONo CHOHTAHHBIX (CaMONMPOM3BOJILHBIX) SIIEPHBIX NpPeBpallleHHid,
MPOMCXOASIIIKX B HCTOYHNKe (00pa3ie) 3a nHTepBaJ BpeMenn dt, K 3ToMy HHTepBay.

14.0HDC,Z[CJ'II/ITB nepuoa noaypacnaaa Ti, U HOCTOSHHYIO pacnaja A PaavuoOHYKIWAA, €CJIH 3a CYTKH

€ro aKTUBHOCTH YMEHbIIMmIach Ha 75 %.
A)A=1,6-10%¢?; T12=0,5 cyT;
B)A=1,6ct; Ti2=0,5¢c;
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B) A =1,6-102 ¢t; Ty = 0,5 gac;

15.qTO TaKo¢€ (bOTOBJ'ICKTDI/ILICCKOC MOTJIONCHHE?

%‘,‘,‘ o

A) .

16.KomnTon-3¢bekr - 310
A) B3aumojieiicTBiue (POTOHOB C aTOMaMH IOTJIOTHTEIIS, IIPH KOTOPOM (DOTOH IOJHOCTBIO OTJAeT
CBOIO SHEPTHI0 OpOUTATIHFHOMY AJIEKTPOHY M IIPEKpAIlaeT CBOE CYIIECTBOBAHHE.
b) B3auMojeiicTBre OTOHHOIO M3JIYUCHHUS C BEIICCTBOM, IIPH KOTOPOM dHEPrusi (GOTOHOB B I0JIC
sJipa IEPEXOAUT B DHEPTHUIO MMOKOS 1 KHHETHYECKYIO SHEPTHIO JICKTPOHA M IIO3UTPOHA.
B) ynpyroe crojikHoBeHue (POTOHHOI0 M3JIyYEeHHS CO CBOOOTHBIMM WIH €JIa00 CBS3aHHBIMHU
3JIEKTPOHAMH BHeEIlHeil 000J10YKH aToMa, NPU KOTOPOM (hoTOH mepeaaeT 4acTh cBoeil
JHEPTUM CAMOMY JIEKTPOHY M U3MEHsIeT HANPaBJIeHHe CBOEro JIBUKEHMU .

17.1oporosas sueprus >ddekra o6pazoBaHus DIEKTPOH-NO3UTPOHHON MAapbl B IIOJE SApPa HPH
B3aUMOJICVICTBUU Y-U3JYYEHHUs C BEIIECTBOM
A) 2,044 M»B b) 1,022 M»>B B) 1,022 x»B

18.Kak BBINISIAT ClIEKTPhl B-H3ayueHui saep?

A) Ll B) /NMB)“J‘, ll | ||

19.0)Ke'3d)d)eKT. [Toka3zath Ha cxeme Oxe-3IeKTPOH.

20 YKazaTh COOTBETCTBYIOIINE DHEPTUHU HEUTPOHOB

‘ OBICTPBIC HEUTPOHBI ’ 1-200 x»B
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IIPOMEKYTOYHBIC HEUTPOHBI ot 200 k3B 1o 20 MaB

HAJITETJIOBbIE HEUTPOHBI menee 0,25 »B

TEIIOBBIE HEUTPOHBI ot 0,25 3B 5o 1x3B

KpnTepml ouneHuBanmua: Koandectso IMPpaBUJIBHBIX OTBCTOB

Onenka HIkana
OTnuyHO KonnuectBo BepHbix 0TBeTOB B HHTEpBaje: 90-100%
XopoIio KomuuectBo BepHBIX 0TBeTOB B MHTEpBaje: /0-89%
VY nosnerBoputenbHo | KonudecTBo BepHbIX 0TBETOB B MHTEpBase: 60-69%
HeynosnerBopurensHo | KonmuecTBo BepHbIX 0TBeTOB B MHTepBasie: 0-59%
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