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O0JacTh NpMEHeHHU

®onp onieHOUHBIX cpencTB (POC) — sBIsIETCS HEOTHEMIIEMOU YaCThI0 y4€OHO-METOINIECKOTO
KOMILJIEKCAa Yy4eOHOM IUCHUIUIMHBL «JlOo3UMETpust M 3aluTa OT HOHM3UPYIOIIUX HU3IYyYEHHH» WU
IIpeHa3HayeH JUId KOHTPOJIA U OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00YdYarolMXCsl, OCBOMBILIMX

MIPOrpaMMy JaHHOW TUCLUIIJINHBL.

Iesu u 3aga4u GoHIA OLIEHOYHBIX CPEACTB

Hempto @oHma ONEHOYHBIX CPEICTB SBISETCS YCTAHOBJICHHWE COOTBETCTBUS YPOBHS
MOJATOTOBKH OOyYaromuxcsi TpeOoBaHUSAM (eepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa.

21.]'[5{ JOCTHKCHUSA IIOCTaBJICHHOU e q)OHJIOM OICHOYHBIX CPCACTB II0 AWCHHUIIIIMHE
«Jlo3uMeTpHs ¥ 3alIUTa OT HOHU3UPYIONTUX U3ITYdEHUH» PENIaroTCsl CISAYIOIHE 3a/1a4H:

— KOHTpOJIIb W YIIPABJICHUE MPOIECCOM MPHOOpEeTEeHUs] OOyUYaIOMIMMHUCS 3HAHWW, YMEHUH WU
HAaBBIKOB, MPEAYCMOTPCHHBIX B paMKaX JAHHOT'O KypcCa,

— KOHTPOJIb U OIIEHKA CTENIeHH OCBOCHMSI KOMIIETEHIIUH, TPETyCMOTPEHHBIX B paMKax JaHHOTO
Kypca;

— obecrneyeHre COOTBETCTBHUS PE3yIbTaTOB OOY4YECHUS 3amavyaMm Oymaymied mpodeccrHoHambHON
NEeSITENIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX M BHEJPEHHWE HWHHOBAI[MOHHBIX METOJ/IOB

oOyueHusi B 00pa3oBaTelIbHBI MpoliecC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHI € yKa3aHHMeM 3TanoB HMX (pOPMHUPOBAHHMA B Ipolecce OCBOCHUS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

1.1. Ilepeuenv nnanupyemvix pe3yiomamos o00Oy4eHUs NnO OUCUUNIUHE, COOMHECEHHbIX C
RAAGHUPYeMbIMU PE3YIbIMAMAMU 0C60EHUA 00PA306AM ENbHOI NPOZPAMMbL

B pesynmprate ocBoenust OOIl OakanaBpuaraa OOydYarOIIMICS JOJDKEH OBJAACTh CIEAYIOIIUMHU
pe3yspraTaMu 00y4eHHMsl 10 JUCLMITIIMHE:

Koow Pesynomamul oceoenus OOIT Ilepeuenv nnanupyemuix pe3yibmamaos
Komnemenyui Cooepircanue KomnemeHnyuii 00yuenusa no oucyuniuHe
nK-3 CnocobeH poBOUTH 3HATE:

(usneckie SKCIEPUMEHTBITIO | o (cHOBHBIE (PUBHUYECKHE 3AKOHBI
3aIlaHHOM METO/IUKE, COCTABJIATh METOIBI 06paGOTKY TAHHEIX.
OTIMCAHUS TIPOBOIMMBIX
HCCIICIOBAHNM, OTUETOB,
aHan3y pe3yJIbTaToB U
TIO/ITOTOBKE HAYYHBIX

YMmerh:

e paboTaTh MO 3aJaHHON METOIUKE;

®  COCTaBJISATH OMUCAHMS IIPOBOIUMBIX
HUCCIIETOBAHUN U OTYETHI;

nmyOIuKauit
® TI0JrOTABJIMBATH MaTEPHANIBI JJIS
Hay4YHBIX ITyOJIMKAIUH.
Baagern:
® HaBBIKAMH MPOBEJEHUS PUINUECKUX
SKCIIEPUMEHTOB 0 3aIaHHOMN
METOIUKE;
® OCHOBaMHU KOMIIBIOTEPHBIX U
WH()OPMAITMOHHBIX TEXHOJIOTHIA;
® HAayYHOU TEPMHHOJIOTHEHN.
K-8 CriocoOeH K OIIeHKE SIICPHOU U | Znames:
paManMOHHON 6E30ITIaCHOCTU M | @  QCHOBHBIC 3HAUCHHUS HOPMUPYEMEBIX
KOHTPOJIIO 32 COOJTI0ICHUEM MIPEeIIOB JI03 AJIs MepcoHaIa U
9KOJIOTHYECKOM 0€30I1aCHOCTH HACCJICHHUS;
e HOPMBI U IIpaBWJIA PAIUALTMOHHOMN
0€e30I1aCHOCTH.
Ymemns:

® BBEIOMPATH HEOOXOIUMBIC CTIOCOOBI
3aIUTHI OT U3ITyYEHUI U OIIEHUBATh
napameTphbl 3aIlUTHI.

Bnaoemeo.

®  HABBIKAMU AHAIU3A PATUAITMOHHON
00CTaHOBKH IIPH MPOBEJICHUU PabOT C
HUCTOYHUKAMU MOHU3UPYIOIIETO
U3ITyYEHUSI.

1.2. Dmanot popmuposanua komnemenyuii 6 npouecce oceoenus QOII baxkanaspuama

KoMIOHEHThl KOMIETEHIMH, Kak NpaBwio, (GOPMHUPYIOTCS TMpPU H3YUYEHHUH HECKOJBKUX
JUCLMIUIMH, a TaKK€ B HEMAJIOM CTENEHM B Ipoliecce NpoxoxkaeHus npaktuk, HUP n Bo Bpems
CaMOCTOSATENIbHONW paboThl oOydvaromierocs. Beimonnenue u 3amura BKP sBistoTces Bumom yueOHOM
JeATeIbHOCTH, KOTOPBIN 3aBepIuaeT npouecc GopMupoBaHUsI KOMIETEHIHH.




MecTo OUCHMIUIMHBI M COOTBETCTBYIOIIMHA 3Tanm (HOPMUPOBAHHMS KOMIIETCHIUH B IEJIOCTHOM
mporiecce IMOJArOTOBKM TO 00pa3oBaTENbHOM MpOrpaMMe MOXKHO —ONPEACTIHTh [0 MaTpHIe
KOMIIETEHIIU, KOTOpasi IPUBOJUTCS B IPUIIOKEHHH.

Otanbl GOPMHUPOBAHUS KOMIIETCHIIMU B IIPOLIECCE OCBOCHUS TUCIIUITIIMHBI:

- HavaJbHBI 3Tam — HAa 3TOM 3Tane (HOPMUPYIOTCS 3HAHUEBBIE U WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIH, OCBAMBAIOTCS OCHOBHBIC KaTeropud, (opMupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIPOU3BOJUT TEPMUHBI, (PAKTHI, METO/IbI, MOHSTHUS, TPUHIIMITEI U TIPABUJIA; PEIIAeT yUeOHbIE 3a1a4H
o o0pasiy;

- OCHOBHOIi »Tanm — 3HAHWS, YMEHHs, HaBBIKH, oOecreunBaronie (OpMHpPOBaHHUE KOMIICTEHIIHH,
3HAUUTENIBHO BO3pAcTal0T, HO €LI€ HE JOCTUTral0T UTOrOBbIX 3HaueHuil. Ha sTtom srtame cryneHt
OCBauBAaeT aHAJIMTUYECKUE JIEHCTBUSA C MPEAMETHBIMU 3HAHUSAMHM [0 JUCUUIUIMHE, CIIOCOOEH
CaMOCTOSITEJIBHO pelllaTh y4eOHbIE 3aJjaur, BHOCS KOPPEKTUBBI B QITOPUTM JECHCTBHM, OCYILIECTBIIASA
KOPPEKIIMIO B X0/1€ pabOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIOBUS;

- 3aBepIIAIOIIMII dTall — HA ATOM JTane CTYyJEHT JOCTUraeT UTOTOBBIX MOKa3aTesel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaWBAET BeCh HEOOXOMMBbI 00BEM 3HAHUM, OBJIAZIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cdepe 3asBIeHHON komneTeHIMHU. OH crnocoOeH MCHOJb30BaTh ITH 3HAHUS, YMEHUS,
HAaBbIKU IIPU PELLIEHUH 334 TOBBIIIEHHOHN CII0)KHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Oranbel  (QOpMHpPOBAHUS KOMIIETEHUMH B XOJ€ OCBOCHHS JUCHMIUIMHBI OTpakaloTcsi B
TeMaTU4YecKoM I1aHe (cM.1. 4 paboueil mporpaMMbl AUCHUIIIIMHBI).

1.3. lTacnopm ¢honoa oyenounvix cpedcme no OucyunIUHe

Ne | KonTpoJsmpyembie pa3aesibl (TeMbl) Koa xonTposmmpyemoid HaumenoBanue
n/n MUCHUILTAHBI (Pe3yJabTAaThI 1O KOMIeTeHII UM (MU eé OLIEHOYHOI'0 Cpe/ICTBa
pasaenam) yacTtn) / u ee
¢dopmyanposka
Texkyuuii KOHTPOJIb
1. |Paspen ] IK-3, TIK-8 Tect Nel
2. Paznen 2 TK-3, [IK-8 KontponbHas pabora 1
3. Paznen 3 TK-3, [IK-8 KonrpospHas pabora 2
4. |Pasnen 4 I1K-3, TIK-8 Tect Ne2
ITpoMesKyTOYHBI KOHTPOJIb
3auer |HK-3, [1K-8 3a4eTHbI OMIeT




2. OnucaHne nNokasaresjied 1 KpUTepHeB OLlCHMBAHUS KOMIIETEHIIUI HA Pa3JIMYHBIX 3Tanax ux GopMUpoBaHNs, ONMCAHNE KA OLeHUBAHUS
KoHeunbIMu pe3yibpTaTaMl OCBOEHHUS MPOTPaMMbl TUCIMIUIMHBI SBJISIOTCA C(OPMHPOBAHHBIE KOTHUTHUBHBIE JECKPUIITOPBI «3HATBY, «YMETHY,

«BIIAJIETHY», PACIIMUCAHHBIE TIO OTACJIHBIM KOMIETEHLIUSM, KOTOpbIE IpHBeAeHbl B 1.1.1. @opmMupoBaHue 3THUX JECKPUIITOPOB MPOUCXOAUT B IpoOIEcce

M3yUYEHHsI TUCIUILIMHEI 110 3TaraM B paMKax pa3InyHOro BUIa y4eOHBIX 3aHITHN U CAMOCTOSITEIILHOM pabOTHI.
Boigensitorcs Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM 3Talle: NOPOroBblIH, IPOABUHYTHIM U BBICOKHI.

YpoBHHu CoaepikaresibHOe OcHOBHBIC IPU3HAKHU BbIJEJICHUS YPOBHA BPC, ECTS/IIsaTué6anabuas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce 6uowt komnemenyuii CryneHT 1eMOHCTpUpYyeT cBOOOHOE 00 aHue
cghopmuposansl Ha 8b1COKOM KOMIIETEHIIMSIMH, CIIOCOOCH IPUMEHHTD UX B A
VPO8HE 8 COOMBEMCMBUU C HECTaHJAPTHBIX CUTYAIHAX: TTOKa3bIBAET 90-100 Otimtio/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTUHDBL pemaTh po0semMy/3a1ady TEOPETUYECKOTO UITH
MIPUKJIATHOTO XapaKTepa Ha OCHOBE U3YyYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [IpumeHnenne 3HaHWU W | Brurouaem Hudcecmoswjull ypogeHo.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM M | KOMIETEHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHO M coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmauu ¢ yeusimu u NEeSITEeNIbHOCTH, HEXENIU MO | U TPaMOTHO MCIIOJIb30BaTh UH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasity, Oosbllell Joyiel | cCaMOCTOSITENIbHO HAWICHHBIX TEOPETUYECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHUKOB U WUTIOCTPUPOBATH UMHU C/
UHUIUATHBBI TEOPETUYECKHE MOT0KEHHS UITU 000CHOBBIBATD 75-84 Xoporo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBaeTBopHTEIBHO/
Bce 6uovr komnemenyuti JEeSITENbHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHTYalHsIX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM u3NaraeT B Impejeiax 3aaad Kypca TEOPEeTUUECKH
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMBIH MaTepual. 60-64 E/Mlocpencreento
/3auTeHo
Hwuke nmoporosoro OTcyTcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyIeHT He B COCTOSIHUU MPOJIEMOHCTPUPOBATh 00JIalaHue KOMIIETCHIIUSAMH B 3a4yTeHo

CTAHJAAPTHBIX CUTYyallUAX.




OueHuBaHuE pe3yNbTaTOB OOYYEHMS] CTYACHTOB [0 JUCHHUIUIMHE OCYHIECTBISETCA TIO
periiaMeHTy TEeKYIIero KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaI|u.

Kpurepuu oneHuBaHusi KOMIETEHIIMN HA Ka)KJIOM dTalle U3Y4YECHUs JUCIUIUIMHBI I KaXJ0To
BHJIa OIEHOYHOTrO cpenacTBa W npuBoaarcs B 1. 4 ®OC. UToroBsiii ypoBeHb CHOPMUPOBAHHOCTH
KOMITETEHITUH TIPH U3y4CHUH TUCIUILIMHBI OonpeaenseTcs mo tadmure. [Ipu 3ToM creayer moHUMarh,
YTO TpaHHUIla MEXIYy YPOBHSIMHU JJisi KOHKPETHBIX pE3yJIbTaTOB OCBOEHHUs 00pa30oBaTelbHOMN
MIPOTrpaMMBbI MOKET CMEIATHCS.

YpoBeHb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:kyTouHas arrecranus
KOMIIeTeHIIUH
BbICOKUI1 BbICOKHM I
BBICOKHUI NPOOBUHYMbLLL BbICOKUU
BbICOKUU NPOOBUHYMbLLL
nopo2oewiil BbICOKUU
BbICOKUU nopo2oewiil
MIPOABUHYTHIN NMPOJABUHYTHIN MPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2oa6wlil NPOOBUHYMbLLL
ITOPOTOBBII NOPOrOBbIN MOPOroOBbIN
HECKE IIOPOTOBOLO IOPOrOBbIN HHKe IIOPOroBOro
HHKE TOPOroBOro -

3. MeToanyeckue MaTepHa/ibl, ONMpeAe/sAIONINe MPOIeIyPbl ONEHUBAHHUS 3HAHUW, YMEHWI,
HABBIKOB MJIM ONBITA JIeSITeJIbHOCTH, XapPaAKTEePU3YyIOIIMX 3Tanbl (JOPMUPOBAHNSI KOMIIETEHIIHIA.

PeliTunroBas oreHka 3HaHUN ABIISETCS MHTETPAIbHBIM MOKa3aTelIeM KauecTBa TEOPETUUECKUX U
MPAKTUYECKUX 3HAHUM M HABBIKOB CTYICHTOB IO JUCHUIUIMHE U CKJIAJbIBACTCSd M3 OIICHOK,
MOJIyYE€HHBIX B XOJ€ TEKYIIEr0 KOHTPOJIS M MPOMEXYTOYHON aTTeCTaIUu.

Texymuii KOHTPOJb B CEMECTPE MPOBOIUTCS C IIENIbI0 00eCIeueHusI CBOEBPEMEHHON 00paTHOM
CBSI3M, JUI KOPPEKIMH 00yueHUsl, aKTUBU3AIIMHI CAMOCTOSTEIbHOM pabOThl CTYIEHTOB.

[IpomexyrouHas arrectanusi TMpeAHa3Haue€Ha [UIsi OOBEKTUBHOTO TMOATBEPKIACHUS U
OIICHUBAHMSI TOCTUTHYTHIX Pe3yIbTaTOB 00YUEHUs MOCIIE 3aBEPIICHHS U3YUEeHUS TUCIUIUINHBI.

Texymmii KOHTPOJIb OCYIIECTBIISIETCS 1Ba pa3a B ceMecTp: KoHTposabHas Touka Ne 1 (KT Ne 1) m
koHTpoJsbHAs Touka Ne 2 (KT Ne 2).

Pe3ynbratel Tekyiiero KOHTPOJIA W MIPOMEXKYTOUHOM aTTeCTallud MOJABOJATCS IO IIKaje
OAJITbHO-PEUTHHTOBON CUCTEMBI.

Bujg koHTpOJIA Jdran pedTHHroBo# cucreMbl OUEeHOYHOE bana

CpEaCTBO MuHuMyM MakcuMym

Texymmii KonTpoabHas Touka Ne 1 18 30

Tect Nel 6 10

KonTtponbnas pabora Nel 12 20

KonTtpoabHas Touka Ne 2 18 30

Tect Ne2 6 10

KonTposnpHas padota 2 12 20

IIpomexyTOUHBIH 3ayer 24 40

Bormpocsl k 3auery 24 40

HUTOI'O no gucumiuinHe 60 100

Bonychl: noomuipurenbHble 0aulbl CTYAEHT IOJy4aeT K CBOEMY PEHTHHIY B KOHIIE CeMecTpa 3a
aKTHBHYIO U PETYISpHYIO paboTy Ha 3aHATHUSX.
ITo TTonoxxenuto OoOHyc (MpemMHuaIbHbIE OAUIBI) HE MOKET MPEBHIILIATH S 6a10B.




HITpagbl: 32 HECBOEBPEMEHHYIO CIauy/BBIIOJHEHHE WHIUBUAYAIbHBIX JOMAIIHUX 33/1aHUM.
MakcuManbHas OI[eHKa MOXKET OBbITh CHIDKEHA Ha 1 0ayul — 3a KaKJ0e MPOCPOUYCHHOE 3aHATHE, HA 2
0anya — 32 HECBOCBPEMEHHOE BBITNIOJIHEHNE WHAWBUAYAIFHOTO JOMAIIHETO 3aJaHus/Tecta, Ha 1 Oamn
Ha 3a4eTe — 3a KaKJ10€ IPOIYIIEHHOE JIEKIIMOHHOE 3aHATHE.

[Iponenypa ouneHUBAaHMS 3HAHWM, YMEHUW, BIAJCHUM IO JUCLHUIUIMHE BKIIOYAET Y4YeT
YCIELIHOCTH 10 BCEM BHJIaM 3asIBIIEHHBIX OLIEHOYHBIX CPE/ICTB.

Tectbl Mo pasgenaM NOPOBOAATCA Ha JIEKIMOHHBIX 3aHSTUSIX M BKIIOYAIOT BOIIPOCHI IO
MIpPEbIAYILIEMY pa3Jieny.

WnnuBuayanbHOE  JOMAllHEE 3aJaHUE  BBINOJIHAETCS  CTYAEHTOM JioMa B  paMKax
CaMOCTOSITEJIbHOM pabOTHI.

YcTHBIN Onpoc B BUAE JUCKYCCUU IPOBOAUTCS Ha Ka)KJIOM JIEKIIMOHHOM 3aHSTUM COBMECTHO U
3aTparuBaer, Kak paBujo, TEMY MPOILIOro JEKIUOHHOTO 3aHATHS.

ITo okOHYaHMM OCBOEHMSI TUCLUIUIMHBI IPOBOIUTCS MPOMEKYTOUHASI aTTECTAIlUsI B BUJIE 3a4€Ta,
YTO TO3BOJIIET OLEHUTh COBOKYIHOCTbH NMPUOOPETEHHBIX B Mpoliecce oOyueHus kommnereHuui. Ilpu
BBICTaBJICHUH WTOTOBOM OLIEHKH MpUMEHsETCsl OalIbHO-PEHTHUHIOBAsl CHUCTEMa OLIEHKHU PE3ylIbTaTOB
00y4eHwsl.

3adeT mpenHa3HAuYeH MJis OLIEHKU paboThl OOydYaromierocs B TEYEHHE BCETO CpPOKa H3YUCHHS
JUCUMIUIMHBL ¥ TpPU3BAaH BBIIBUTH YPOBEHb, MPOYHOCTh U CHCTEMAaTHYHOCTb MOJYyYEHHBIX
oOyyarouuMcsi TEOPETUYECKUX 3HAHUW W yMEHMH NPUBOJUTH TPUMEPHI MPAKTHUYECKOTO
WCIO0JIb30BAHUS 3HAHUH (HampuMep, IPUMEHATh UX B PEIIEHUHU NMPAKTUYECKUX 3a/a4), MPHOOpeTeHHs
HaBBIKOB CaMOCTOSITENIbLHON paboThl, pa3BUTHS TBOPUECKOTO MBIILICHHUS.

Onenka chOpMHUPOBAaHHOCTH KOMIETEHUMH Ha 3adeTre JUIsi TeX OOydaroluxcs, KOTOpbIe
MPOITYyCKAJI 3aHATHS U HE y4acTBOBAJIM B MIPOBEPKE KOMIIETEHIMI BO BpeMsl U3yUE€HUS AUCLUTIINHBL,
IIPOBOJIUTCS MOCJIE MHIUBUAYAIbHOIO COOECEJOBaHUS C MPEMNOAABATENEM MO MPOIYILEHHBIM WM HE
YCBOEHHBIM 00y4alOIIUMCsl TeMaM C MOCIEYIOUIe OLIEHKOM CaMOCTOSITEIbHO YCBOCHHBIX 3HAHUM Ha
3a4ere.

4. TunoBble KOHTPOJIbHBIE 32/1aHUS WM HHbIE MAaTEPHAJIbI, He00X0AMMBIe /11l OLleHKH 3HAHUM,
YMeHH i, HABBIKOB



MHUHUCTEPCTBO HAYKH Y BBICIIETO OBPA3OBAHUSI POCCUMCKOM ®EJIEPAIIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICIHIEI'O OBPA3OBAHU A
«HannoHabHBIN UCCIEN0BATENBCKUI A1epHbIA YHUBEPCUTET « MU DN
OOHUHCKNH MHCTUTYT ATOMHOM YHEPreTUKHN —
¢dunman gpenepaabHOro roCyIapCTBEHHOI0 aBTOHOMHOT'O 00pa30BaTEIbHOIO YUPEIKICHHSI BHICIICIO
oOpazoBanus «HalmoHa bHBIN UCCIEIOBATEIbCKHN SACPHBIH yHUBEpcUTET «MUDU »

Hanpasnenue 14.03.02 «SnepHble ¢puU3UKA U TEXHOJOTHID)

[Ipoduib PaananuonHas 0e30nacHOCTh

JucuuruimHa Jlo3uMeTpus M 3a1MTA OT HOHU3UPYIOIIUX H3JIYYeHUii
BOIIPOCHI K 3AYETY

1. Cucrema M03MMETPHYECKUX BEIMYMH. OKCIO3UIIMOHHAS ¥ TIOTJIOMIEHHAS JIO3bI, E€IMHUIIBI

U3MEPEHUS.

2. Cuctema JO3MMETPUYCCKHX BEJIMYMH. OKBUBAICHTHAaS © J(PQPeKTHBHAS JO3BI, CAMHHIIBI

U3MEPEHUS.

3. Cucrema no3uMeTpuyecKux BeluuuH. OXumaemble HKBHBaJeHTHass W A((EKTUBHAS T03HI,

CAVMHUIBI U3MCPCHMUSL.

4., Cuctema JI03UMETPUYECKUX BEIMYMH. AMOWMEHTHBIM M WHIWBUIYAJTbHBIA SKBUBAJICHT J1O3BI,

CAVMHUIBI U3MCPCHMUSL.

5. Cucrema no3uMeTrpuyeckux BenmwuuH. [lormoméHHas no03a W3MydeHUs W TOTJIOMIEHHAS 1032 B

oprase, JUHEWHas nepeaadya YSHEPruu; €IUHUIBI U3MEPEHUS.

6. Cucrema AOBUMETPUUCCKUX BEJIIMYMH. AKXTHBHOCTH PATUOHYKIIMIHOTO HCTOYHHUKA, (1)J'II-OCHC nu

IUIOTHOCTD IIOTOKA 9aCTUILl; CAUMHUIBI U3MCPCHUSI.

7. Cucrema AOBUMETPUUCCKHUX BCIWYMH. HOFJ’IOH_[éHHaH JA03a M3JIY4YCHHUA W KEpMa, CIAUHHIBI

HU3MCPCHUS.

8. buomoruueckoe JeiicTBHE HWOHM3HPYIOIIUX M3IydeHUH. JlerepmuHupoBaHHble 3 HEKTHI

00JTyueHus.
9. buonornyeckoe neHCTBHE HOHU3UPYIOMUX U3ydeHuid. CtoxacTuueckue d3PPeKThl 00TydeHHS.

10. buonoruyeckoe aeWcTBUE HMOHU3UpYIOUIMX  u3nydeHuil. [loHstue 00 OTHOCHTENBHOM

Oouonornueckor 3PPeKTUBHOCTH U3ITYUEHUH.
11. OcHOBHBIC MPUHIIUIIBI OOECIICUEHUS PaAHAIIMIOHHON O€301aCHOCTH.
12. YnpaBiieHre KICTOYHUKOM KaK METOJ M CPEACTBO pagralldOHHON 0€30MMacHOCTH.

13. Kontpons  mpodeccuonanpHoro  ob6mydenus. Ctpareruss oOecnedeHus  paaualuOHHON

0€30I1aCHOCTH.

14. Kontpoas npodeccroHanbHoro ooaydeHus. Taktiuka obecriedeHus: paJualuoOHHON 6e3011acHOCTH.
15. Kontpoas npogeccuonanbsHoro obirydenus. HopMupyemble BenTUUMHBI OOJIydeHHs NEpcoHaIa B

HOPMAJIbHBIX YCJIOBUAX OKCIUTYaTallUM HCTOYHUKOB U3JTYUCHUA.

16. Kontpons mpodeccuoHanpHOro  obmydeHus. Hopmupyemble  BeIMUYUHBI  IITAHUPYEMOTO

ITOBBIIICHHOT'O O6JIy‘IeHI/I$I.

17. ®usnyeckue OCHOBBI J03UMETpUH (oToHHOrO u3mydeHus. Korpduuuentsr ocnabieHus u

nepcaadyun 5HCPrur; CANHUILIBI U3MCPCHUA.

18. ®usuyeckue OCHOBBI J03UMETPUU (DOTOHHOTO H3NydeHUs. DPQPEKTUBHBIA aTOMHBIM HOMEp

CJI0’KHOTO BEIIEeCTBA.
19. IIpuHIIMT HOHU3AIIMOHHOTO METO/Ia TO3MMETPHUU Ha TIPUMEpPEe HOHU3AMOHHON KaMepBhI.
20. Cootnomenue bparra-I'pes.



21.
22.
23.
24,

25.
26.
27.
28.
29.
30.

10.

11.

HanépcTkoBble HOHM3aLIMOHHBIE KaMephl. X0/ C )KECTKOCTHIO.
KonneHncaropable HOHU3ALMOHHBIE KAMEDPHI.

UyBCTBUTENBHOCTB I'a30pa3psAIHOTO CYETUHUKA 110 MOIITHOCTH JO3BI.
UyBCTBUTENBHOCTh 1O MOIIHOCTU J103bl CLUUHTWIISSHMOHHOIO JETEKTOpa, padOTaroLIero B
CYETYMKOBOM PEXKUME.

[Tpunuun goTtorpaduueckoro MeTo1a T103MMETPUH.

[IpuHIAIT TIOMUHECIIEHTHOTO METO1A JO3UMETPHH.

DU3NYECKUE OCHOBBI JO3UMETPUH HEMTPOHOB.

AKTHUBAIMOHHBIA METOJT TO3UMETPUU HEUTPOHOB.

[ToHATHE O TPEKOBOM METOJE NO3UMETPHU 3aPSKECHHBIX YACTHII.
[loHATHE O NO3UMETPHUM PAAMOAKTUBHBIX I'a30B U a3pO30JIEH.

3AJAYM K 3AYETY

KakoBa akTHBHOCTS (6€3 yueTa JouepHuX npoaykToB) a) 1r 2Rau 6) 1 v %5U ? Bo

CKOJILKO pa3 aKTUBHOCTB 235 Ra GOJIbIIE aKTUBHOCTH “53 U ?

OnpenennuTe MOIIHOCTH BO3AYIIHOM KEpMBI HAa PACCTOSHMM | M OT TOYEYHOTO
M30TPONIHOTO HCTOYHMKA, MCIYCKAIOIIETO TaMMa-KBaHTBI C JHeprusmu 1 Mb>B
(xBanTOBHI BeIXO 12 %) 1 0,05 M2B (85 %). AxtuBHOCTH HcTouyHnKa 108 Bk,

[Ipu pabGoTe C HCTOUHHKOM ©°2P, KOTOpHIH SBISETCS UMCTBIM [-H3JTydaTesieM,
IIOTHOCTh TIOTOKAa P-uactui cocTasuna 40 wact./(cm?-c). Uemy Oymer pasHa
SKBUBAJICHTHAs J103a B KOXke?

OnpenenuTh yIeNbHYI0 akTHBHOCTH ‘°K B 06pasie, IpecTaBisomeM coboil colb
KCI, ecim comepxanne “°K B ecrecTBeHHOM Kammu coctaisieT 0,0118 % 1o macce.
HaiiTi BeJIMYMHY KEpPMBI B BO3yXe, CO31aBaEMYI0 HCTOUHHKOM °*CI 3a yeThIpe yaca,
€ClIi B HayaJbHBIH MOMEHT BpPEMEHHU IUIOTHOCTh IIOTOKa Y-KBAHTOB B TOYKE
HabmoieHns cocrapisua 2-10% 1/(cm?-c).

MoOIIHOCTh BO3AYIIHOW KEPMBbI, CO3/]aBAEMO UICTOYHUKOM  Y-KBAHTOB CO CpEeIHEi
sneprueir 0,5 MpoB, cocraBmser 10 mxI'p/a. Paccumrars 3ddekTuBHYIO 103y,
MOJIy4E€HHYI0 32 36 yacoB pabOThI; MPUHSITH, YTO O0TyYEHHE MPOUCXOINUT B TIEpeIHE-
3a/lHel TeOMETPHUH.

B u3BeCTHSKOBBIX MOYBaX yJeIbHAsI aKTUBHOCTh 2381 cocrasmser 30 Br/kr. CKOJIBKO
MHWLTUTPaMMOB 238Y coepkuT 1 Kr nu3BecTHsKa?

OnpenenuTs MOILIHOCTh BO3AYIIHOM KEPMbl Y-KBAaHTOB Ha pACCTOSTHUUM 2 M OT
TOYEYHOTO HM30TPOIHOIO MCTOYHHMKAa akTHBHOCTHIO 4-10° Bk, mcmyckaromiero -
KBaHTHI ¢ 3Hepruer 1 MaB. Beixon y-kBanTOB Ha onuH pacnazg — 0,5. Halitn kepma-
MOCTOSIHHYIO IaHHOTO UCTOYHUKA.

KakoBa Oyzmer sddexTrBHas 1032 B OJHOPOJHOM HM30TPOIHOM CMEIIAHHOM Tramma-
HEUTPOHHOM TIOJI€ W3TYYeHHs, €CIM B JIO0OM TOYKEe MOl SKCHO3MIMOHHAA J103a Y-
mnyuenus (cpemusis sHeprust 0,3 MbaB) cocrasutr 100 MP, a ¢mroeHC TermoBbIxX
HeiftporoB pasen 10° meiirp./cm??

O6bemMHas akTHBHOCTE °CO B BOJSHOM Iape, MPOTEKAIOMIEM MO TPYOOIPOBOIY
muametpoM 10 cM, B MOMEHT OCTaHOBKH peakTopa coctaBiser 10° Bx/m.
TpyOompoBo pacmoioskeH Mo OKPYKHOCTH paauycoM 3 M. Uemy paBHa MOIIHOCTH
BO3/IYIIHOM KEPMBI B LIEHTpE Kpyra?

Paccuntarh TOJIIMHY KEIE3HOTO dKpaHA HpH paboTe ¢ MCTOuHHKOM -'CS, eciu
HEoOXOUMO CHU3UTh HHTEHCUBHOCTH y-M3ydenus B 1,25-10% pa3. Pemuts 3anauy c
WCIIOJIb30BaHUEM CJIOEB OCTIabIeHMS.



12.

13.

14,

15.

Onpenenuth KpaTHOCTh OCHAOJNEHUS IUIOTHOCTH IMOTOKA TEIUIOBBIX HEHTPOHOB,
HOPMAJIbHO MaJAOMIMX Ha JIUCT KaJMHUs TOMIMHON 1 MM. MHKPOCKOITMUECKOE CeUCHHUE
paaManoHHOTO 3axBaTa Kaamus ¢ = 2520 6.

MoOITHOCTh BO3IYIIHON KEpPMbI Ha BbICOTE | M HaJa HEHTPOM IIATHA, 3arpSA3HEHHOTO
187Cs, cocraBuma 0,13 MI'p/u. UYemy paBHa o0mas AaKTHBHOCTb 3arpA3HEHHOTO
y4acTKa, eClii ISATHO uMeeT popMy Kpyra C quaMeTpom 4 m?

PaccunTarh TONIIMHY 3aIIUTHI M3 BOJBI JUISI TOYEYHOTO H30TPOITHOTO HMCTOYHHKA,
WCIYCKAIOIIET0 HECKOJBKO MOHOPHEPTEeTHUECKUX 7Y-KBAHTOB, €CIH OCIaOUThH
MOIIHOCTh JI03bI M3MyueHHs HeoOxogumo B 10° pas. DHeprum MCIyCKaeMbIX
¢doronoB ¢ [MpdB] wum muddepenHnmanbHpie  KepMa-TIOCTOSHHBIE  HYKIIUIOB
I'ki[al'p-M?/(c-Bk] m3sectnsr: £1=0,1 (I'k1=0,5); £2=0,2 (T'x2=0,2); €3=0,4 (I'k3=0,1);
£4=0,8 (I'k4=0,1); e5=1,0 (I'k5=0,1).

[I1O0THOCTh TIOTOKA TEIUIOBBIX HEWTPOHOB, CO3[aBaeMas TOYEYHBIM H30TPOITHBIM
HWCTOYHMKOM Ha pabodyeM MecTe omeparopa (mepconan tp. A), pasHa 10°
Heitp./(cm?-c). OmpeenuTh TOMIIUHY 3aIMTHI U3 KaaMmus (ocd = 2520 6), mpu
KOTOpO# OyayT oOecriedeHbl JOMYCTHMBIE YPOBHH OOIydeHHsI IepcoHajia B TCUCHHE

36-uacoBoii pabodeii HeJIeTH B H30TPOITHOM TreOMETPUH OOTyICHHUS.

Kpurtepuu u mKkana oueHuBaHUus

Onenka

Kpurepuu ouenkun

OTIu4HO

36-40

CTyleHT NOJIKEH:

- IPOJIEMOHCTPHUPOBATH TIIYOOKOE U MTPOYHOE YCBOCHHUE 3HAHUIN
MPOrpaMMHOI0 MaTepuaa;

- MCUYEPNBIBAIOIIIE, MOCIIEI0BATEIBLHO, TPAMOTHO U JJOTUYECKH CTPONHO
U3JI05KUTh TEOPETUUYECKHUI MaTepural;

- IPaBWIBHO (DOPMYITUPOBATH OTIPEICTICHUS;

- IPOJIEMOHCTPUPOBATH YMEHHS CAMOCTOSTEIIbHON PabOTHI C
JUTEPaTypOi;

- YMETh CJeNaTh BBIBOBI 10 U3JIara€MOMy MaTepuay.

Xopouio
30-35

CTylleHT NOJIKEH:

- IPOJIEMOHCTPHUPOBATH JJOCTATOYHO MOJTHOE 3HAHUE TPOTPAMMHOTO
MaTepHaa;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUCCKUX IMOHATHA;
JIOCTAaTOYHO TIOCIIE0BATEIIBHO, TPAMOTHO M JIOTUYECKU CTPOHO
u3JiaraTh MaTepHalr,

- MPOJIEMOHCTPUPOBATH YMEHUE OPUEHTHUPOBATHCS B JIUTEPATYPE;

- YMETb CJlIeNaTh JOCTATOYHO OOOCHOBAHHBIE BBIBOJIBI 110 U31araeMoMy
MaTepuany.

Y 10BIIETBOPUTEIBHO
25-29

CTyneHT JOoJDKEeH:

- IPOJIEMOHCTPUPOBATh OOIIee 3HAHUE U3YIaeMOT0 MaTepuana;

- I0Ka3aTh 00lLIee BaIeHUe MOHATUHHBIM aIlapaToM AUCLHUILUIMHBL;
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpPOI M31aracMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO TPOrpaMMoii yueOHYI0
JUTEpaTypy.

HeynosnerBopurensHo
24 1 MeHbIIIE

CryneHT AeMOHCTpUpPYET:

- HE3HAHME 3HAYUTEIBHOM YaCTH IPOrpaMMHOI0 MaTepUaa;

- HE BJIaJIeHUE OHATHIHBIM annapaToM JAUCHUILTUHEI;

- CyLIECTBEHHBIE OIIMOKM MPU U3JI0KEHUU YUeOHOTr0 MaTepHara;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpOil
M3J1araéMoro BOIIpoca;

- HEYMEHHME JIENIaTh BBIBOJBI 110 U3J1araéMOMYy MaTepuaiy.
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MUHUCTEPCTBO HAVYKHN U BBICHIETO OBPA3OBAHUSA POCCUMCKOMN ®EJEPAIIUU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE

BBICIIET'O OBPA3OBAHNMA
«HannoHnabHbIN HCCIEA0BATENBCKUN ANepHbIN yHUBEpcUTET « MU DI
OOHUHCKNH MHCTUTYT ATOMHOM YHEPreTUKHN —
(dunman gpenepaabHOro rocyIapCTBEHHOIO0 aBTOHOMHOT'O 00pa30BaTEIbHOIO YUPEIKICHHSI BHICIIECIO
o0pazoBanus «HalmoHaIbHBIN UCCTE0BATENbCKHIH AAepHbIN yHUBEepcuTeT «MUDU»

Hanpasnenue 14.03.02 «SnepHble ¢pu3UKAa U TEXHOJIOTHID)
[Ipoduib PaguanuonHas 0€30aCHOCTh
JucuuruimHa Jlo3uMeTpus ¥ 3a1MTA OT HOHU3UPYIOLIUX H3JIYYeHUIi

Kommiaekr NMHANBHUAYAJIBHBIX TOMAIIITHUX 3a)1aH1/1171

Bapuaut Ne 1 (13)

1. PaccunrtaTh KBaHTOBBIC BBIXOJABI BCEX Y-KBAHTOB, HUCITYCKAEMBIX PAJHOHYKIHIOM, CXeMe pacraja
KoToporo n3o0paxkeHa Ha puc. 1.3. OTHOCHUTENBHBIC BBIXOIBI Y-KBAHTOB C Pa3HOM JHEPrHed OTHOCATCS Kak:
N1(0,5 MaB)m32(2 MaB):n3(2,75 MaB) = 18:5:7; n4(1,5 MaB):ns(2,25 MaB) = 14:5.

;A 250

9%

A (12 0A)

L— 05 MaR
11
— 7 MaR
0.6 MR A
| 1+ 775 MaR
c [ [ 1,5MB
b-1 —]
A y
e | 7975 MaR
N 75 MaR
vyvy V
c
b+1

Puc. 1.3. Cxema pacraga pagnoHyKIHIA
bCAK 3amaue 1.13
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Ne 2 Tlepconan rp. A paboTaer ¢ mpenapatoM, SIBISIIOIIMMCS YUCTHIM [-M37TydaTelieM CO cpenHen
sHepruer B-uactuy 0,7 MaB. Jlomyctiumo nu paboTath ¢ 3TM npenapatoM 1o 10 yacoB B HEJENI0 B TEUCHHE
TOJ1a, ECITH TLIOTHOCTH TIOTOKA Ha pykn coctasiuser 800 B-uact./(cM?-c)?

Ne 3 Tlo Tpy6am mpokaumpaercs ra3 |, KoTopsIii azcopOupyeTcs B HIIHHAPHUECKOH KOMoHKe (auamerp 1
M, Bbicota 0,2 M) 10 ynensHOM aktuBHOCTH 80 BK/1. Omnpenenuts MOIIHOCTH BO3AYIIHOW KepMbl (JOTOHOB HA
OCH KOJIOHKH Ha pacCTOSHUM | M OT ee MOBEpXHOCTH, CUUTAS, YTO IWIMHAPUYECKAsT KOJOHKA MONHOCTBIO H

paBHOMepHO 3anonHena |, OcrnabieHnem U3TydeHHs B BO3AyXe, CTEHKaX TPyO U KOJOHKE MpeHeOpeyb.

Ne 4 PaccunTtaTh TONIIUHY 3aIUTHI U3 XKeJe3a, OCIa0IISIONIYIO 10 MOTJIOMEHHOH 103€ B BO3IyXe B 25 pa3 y-
M3ITy4yeHHe HaXOASIIMXCS B OIHOM TOYKe JBYX TOUEUHBIX U30TPOIHBIX HCTOYHUKOB C SHEPTUSIMH HCITyCKaEMBbIX
¢doronoB 0,4 u 2 M»aB, eciu kepma-3KkBUBajJeHT Hyknuaa ¢ sHepruerd 0,4 MaB B deTblpe pasa mpeBblmaer
KepMa-3KBUBAJICHT HYKIUa ¢ dHeprueit 2 M»aB. [l Tex ke yclIoBHi HANTH TONIIUHY 3aIUTHI IS KPAaTHOCTH

ociabienuns 1000.

Bapuanr Ne 2 (/13)

c
Ne 1 Paccunrath KepMa-IIOCTOSHHYFO PAJOHYKINAA p A, CXeMa pacrajia KoToporo u3o0paxeHa Ha pHuC.

2.3, eciv BBIXOJ Y-KBaHTOB ¢ dHeprueit 0,2 MaB oTHOCUTCS K BBIXOY y-KBaHTOB ¢ dHeprueil 0,7 MaB kak 5:7.

c
bA
/65 %
35 %
0,7 MaB
//
| __—02MsB
0,5 M»>B
Cc
b+lB

Puc. 2.3. Cxema pacmiaga HyKJIHIa gA K 3amade Ne 2.5

Ne 2 AKTUBHOCTH TOYEYHOrO M30TpomHOro mcrounuka 'Cs 10° Bk. Byner ju TpeBbllieH YpOBeHb,
COOTBETCTBYIOILMII TOJOBOMY Ipeneny I03bl (IJ1s IepcoHata rp.A), ecinu onepaTop paboTaer Ha paccTOSHUU

0,8 M oT HcTouHKKa 0 36 YacoB B HENENIO, a reoMeTpust oomydenus — [13?

Ne 3 B muymmnapuueckoM cocynae (auamerp 10 cM, Beicota 10 cM) comepkaicsi paIdOaKTUBHBIH PacTBOP
2By (Tk = 41,2 al'p- M¥/(c-bK), Ti2 = 13,2 roxa). Ilocie yaaneHus u3 cocy[a pacTBOpA, MOIIHOCTH BO3ILYLIHOM
KEepMbI, U3MEpeHHasi Ha pacCCTOSHUM 5 CM OT BEpXHEro OCHOBaHUs, cocTaBmia 5 MKl p/c. Cunrasi, 4TO aKTUBHOCTD
2Eu paBHOMepHO ajcOpPOMpPOBaIach Ha MOBEPXHOCTU JHA M CTEHOK IMJIMHJpPA, ONpENeTuTh KOIMIeCTBO 2EU,

OCCBILICTO Ha MOBCPXHOCTU MUJIMHPA.

Ne 4 3a 3aHlHTOﬁ n3 OeTroHa B O,Z[HOﬁ TOYKEC HaAXOAATCA TPU TOUYCUHBIX HU30TPOIHBLIX HMCTOYHHKA: 137C5
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(axtuBHOCTH 10° BK), ®Co (10° BK), **Mn (10° Bk). Paccuntarh TOMIMHY GETOHHON 3aIIMTHI, oclabsromeit

MOIIHOCTH BO3yLIHOH KepMbl (hoToHOB B 10° pa3.

Bapuant Ne 3 (/13)

Ne 1 PaccunTaTh KepMa-TIIOCTOSIHHYIO PaJUOHYKIHMJA, CXeMa pacrajga KOToporo nzoOpaxeHa Ha puc. 2.5.
Ucnyckanne ¢oroHoB ¢ sneprusimu 0,3 u 1 MsB paBHoBepositHO. [IpuHATB, 4TO BCe MOUTPOHBI HYKIHIA

IMOJIHOCTBbIO AaHHUTHUJIMPOBAJIN B CAMOM UCTOYHUKE.

c
pA

0 %

<+—>

e.c.(10 %)

| e / 0.3 MR
=
|95 M’ﬂi 20 % /l MaR

30 % -

/0.7 MaR
D

c
b-1

\ 4 v

c
b+1B

Puc. 2.5. Cxema pacnaga paIuoHyKIHIa BA K 3amaude Ne 2.7

Ne 2 AKTHBHOCTH TOYEUHOTO M30TPOMHOro Hcrounuka ©Co 10° Bk. BymeT m IpeBBINICH YpOBEHD,
COOTBETCTBYIOIINIA TOJOBOMY Mpeeny J03bI (ITepcoHal Ip.A), eciau onepaTop HaXOMUTCS Ha PacCTOSHHUH 1 M

OT UCTOYHHUKA, BpeMs paboThI — 110 36 4acoB B Hefelto, a reoMeTpus odmydenus — [13?

Ne 3 OOmupHBI BOJOEM pPaBHOMEPHO 3arpsi3HEH NPOJAYKTaMH JIEICHHUS C YACIbHBIM KepMma-
sxBuBasicHTOM 80 HIp/(c-M). PaccuuTaTh MOIIHOCTH BO3AYIIHOW KEPMbI Ha TIOBEPXHOCTH BOJIOEMA, €CITH
cpenHsis 3Heprus GOTOHOB MPOAYKTOB neneHus pasHa 0,8 MnaB. Pacuersl mpoBectu ¢ ydetoM u 6e3
ydeTa MHOTOKPATHO PacCEsHHOTO U3JIy4YEHHUs B BOJIE.

Ne 4 3a zammToit 3 Bojibl TOMMMHON 30 CM HAaXOAUTCS TOYEYHBINA M30TPOINHBIA UCTOUYHHUK 187Cs

aktuBHOCTBIO 5-10'° Bk. OmnpemenuTh MOIIHOCTH BO3AYHIHONH KepMbl Ha pacCTOSHUM | M OT

HCTOYHHKA.

Bapuant Ne 4 (]13)

Ne 1 PaccuutaTh HMOHM3aLMOHHYIO T'aMMa-TIOCTOSHHYIO PpaAMOHYKIWAA, CXeMa pacmaja KOTOpOro
n3o0pakeHa Ha puc. 2.4, eclu BBIXOABI Y-KBAaHTOB C pa3HOW dSHeprueil orHocsaTcs kak Mi(0,1 M»aB)mn2(0,4

M>5B)ms(1,4 MaB) = 3:7:13.
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e.c.(4 %)

2 MaR

/I MaR

c
b+1B

Puc. 2.4. Cxema pacnazia paJuoHyKIHIa BA K 3ajmade Ne 2.6

Ne 2 AKTHBHOCTH TOYEYHOTO M30TPONHOrO MCTOYHMKA ' CS, HAXOIAMIErocs Ha PaccTOSHMM 1,5 M oT
onepatopa, coctasnser 10° Bk. Byaer 1M HpeBHIIEH YpOBEHb, COOTBETCTBYIOIIMH TOTOBOMY ITIpEeny H03bI
(mepconan tp.A), ecau omeparop paboraer mo 15 "gacoB B Hemenmto B TedeHHE Toja? CUMTaTh TeOMETPHIO
00 TydeHUs U30TPOITHOM.

Ne 3 TIpyn-oxnamutens npu ADC 3arps3HeH NPOLYKTAMH JCNECHHS, IPH 3TOM 00beMHasi aKTHBHOCTb ~' CS
cocraBnser 80 Bx/m. Paccumtath >(p(EKTHBHYIO 103y 3a TOf, OOYCIOBIEHHYIO Y-H3mydeHHmeM °'Cs,
COJIepIKaIlIerocsi B BOJE, ©CJIM MpPEIoliaraeTcs, YTo YeNOBEK OyJeT HaXOOUTHCS Ha TOBEPXHOCTH TIpyna B
obmet cmoxkHocTH 130 wacoB B TedeHWe roga. CUWTAaTh reOMETPHUI0 OOJIYHIEeHHS H3O0TPOMHOM, B pacyerax
YYeCTh MHOTOKPATHO PaCCESTHHOE B BOJIC Y-U3JTydEHHUE.

Ne 4 3amuTHOE OKHO, HaxomsAMmIeecsS BOJIU3M TOYCYHOTO H30TPOITHOTO HMCTOYHHKA ®Co u 3amonHeHHOE
BOJIOW, JOIDKHO CHU3WUTh MOIIHOCTh BO3IYIIHOM KEPMBI Y-KBAaHTOB B MATh pa3. Omnpeaenuth HEOOXOAUMYIO

TOJIIMHY BOJbI, €CJIM UCTOYHUK M TOYKA JETEKTUPOBAHUS HAXOAATCS HA OMHON HOpMajM K Oapbepy BILUIOTHYIO

K 3alIUTE C IIPOTUBOIIOJIOXKHBIX CTOPOH.

Bapuant Ne 5 (/13)

Ne 1 Halitu BenmW4umHY KepMbl B BO3IyXE, CO3/IaBAEMYI0 MCTOYHHUKOM 1Cr 3a 4 vaca, ecii B HayaJbHbIH
MOMEHT BPEMEHH TUIOTHOCTB MTOTOKA Y-KBAaHTOB B TOYKE HAONOJIEHUS COCTABIISLIIA 2.10* 1/ (CM2~C).
Ne 2 Ha xakoMm pacCTOSSHUM OT TOYEYHOI'O M30TPOIHOIO UCTOYHUKA 137CS, umeroriero aktuBaocts 108 Bk

cienyer paboraTh onepaTopy, 4ToObl HE ObUI MPEBBIIIEH T'OI0BOH J030BBIM mpeden (Ui mepcoHana rp..A)?

Pabora ocymectBisiercss 36 yacoB B Hexento B reomerpun M30.

Ne 3 Tpyba (mmamerp 0,25 M, mimHa 6 M) HcHoib30Banack paHee AJsl HedTerneperoHkH. MOIIHOCTh

BO3/IYIIHON KEPMBI, U3MEpEHHAasi Ha PacCcTOSHUKM 1 M OT Topua TpyOBl BJIOJb LIEHTpPadbHOH ocH, paBHa 10

14



MKFp/‘I. OHpeI[CJ'H/ITI) aI[COp6I/IpOBaHHy10 NOBCPXHOCTHYIKO AKTUBHOCTHL U MaACCy 236Ra, HaxogsauIerocsa B

PaBHOBECHHU C JOUYCPHUMU NMPOAYKTAMU pacriaga.

Ne 4 3ammta ¥3 BOAbI TOMIMHOM 25 cM 0O0ecreYMBaeT AOMYCTUMBIC YCIIOBHs pabOThl ¢ TOUEUHBIM
M30TPONHBIM UCTOYHUKOM °Co. Ha CKOTbKO CAHTUMETPOB HA/I0 YBEITHUMTh BOIHYIO 3AIIMTY, €CIIM AKTHBHOCTD

HCTOYHMKA yBenuuutes B 10 pa3?

Bapunant Ne 6 (/13)

Ne 1 HapucoBaTh cxeMmy pacmnana paJMOHYKIHIA, €CJIU HUCIYCKAIOTCS CJSIYIOIIUE Y-KBaHTBI M [3-
YaCTHUILIBI:

ep = 0,3 MaB, Ng, = 20 %; e, = 0,5 MaB, ng = 30 %;
g, = 1,0 MaB, ng =50 %; ¢, =0,2 MaB, n, =10 %;
e, =0,7MdB, n, =10%; ¢, =0,5MsB, n, =40 %;
e, =1L1MdB, n, = 100 %.

Ne 2 Ha KakoM pacCTOSIHMH CJIeyeT paGoTaTh ¢ TOYEUHBIM H30TPOIHBIM MCTOYHHUKOM * CI aKTHBHOCTBIO

10" Bk, 4T066I 3a 8 YacoB oONydeHHs BO3LYIIHAsA KepMa (pOTOHOB He nmpesbiciia 0,5 I'p?

Ne 3 Ha BHYTpeHHIOIO MOBEpXHOCTh Toyoro muiuHapa (auamerp 0,2 M, Bbicotra 0,2 M) TOHKHM CJIOEM
HaHeCeH paJMOAKTHBHBIN HMCTOYHHK C OOImMM KepMa-3kBuBaieHToM 4-10° HI'p-M?%/c. OmnpeneiuTh MOIIHOCT

BO3IIYIITHON KEPMBI B CEPEAMHE dTOTO IMIHHIIPA.

Ne 4 JIns paboTsl ¢ TOYEUHBIM H30TPOITHEIM HCTOYHHKOM “°ZN MCHONB3yeTcs 3aIUTa U3 CBUHIA TONIIHHON
2,95 cM, kotopast obecrieunBaeT MOMYCTUMBIE YCIIOBUSA OONIydeHHUs MepcoHana npu pabdore 1 yac B aeHb. Kakyro
TOJIIIMHY CBUHIIOBOM 3aIUTHI CIEAyeT J00aBUTh, YTOOBI C HCTOYHHKOM MOXKHO ObIII0 pabortaTs 10 gacoB B qeHB?

AHHI/IFI/IJ'ISH_II/IOHHOS H3JIYUCHUC 652n HEC YUYUTHIBATD.

Bapuant Ne 7 (JI3)

Ne 1 Omeparop (mepconan rp.A) paboTaer Ha paccTOSIHAH 1,5 M OT TOYEYHOrO M3OTPOITHOTO MCTOYHHKA
¥Mn akruBHOCTEIO 3-10° Bk B Teuenme roma. IlpeHeOperas pacrajoM HCTOYHHKA, OLEHHTH, OyIeT JIH
MIPEBBITIIEH TOJOBOH MTO30BBIN TpeAes, eciau paboTa ocyIlecTBIseTcs Mo 36 4acoB B HENENIO, a OONydeHHe

MoxkHO cuntath U30.

Ne 2 Ompenenute KepMa-3KBUBAJCHT WCTOYHHKA, €CIIM  MOIIMHOCTH BO3AYIIHOW KepMbl ()OTOHOB Ha

paccrosHUM 2 M OT uctouHuKka coctanisier 0,5 mxl p/c.

Ne 3 PaamoaxtusHbiii pactBop *'Cs, conepsxapimiics B cocysie o6beMoM 8 J1 (yaenbHas akTuHOCTH 10%
Bx/n), paznut TOHKMM cloeM Ha oy U o0pasyeT Jyxy B (opme kpyra paauycoM 2 M. OnpenenuTs, CKOJIbKO
4acoB B JieHb Oe3 ymiep0Oa i fanbHeimed paboTel MOXET HaXOAUTHCA B ATOM IIOMELIEHUH NepcoHal Ip. A B
TEUEHHE TpeX AHEH (10 YHUUTOXKEHHUS ISATHA), €CIIM IIepCcOHa paboTaeT Ha paCcCTOSIHUM TPEX METPOB OT LIEHTpa
nATHA (B MIIOCKOCTH 1oja). CuuTaTh 00MydeHHE U30TPOITHBIM, pacyeT MPOBECTH VI TOYKHM, HaXOJIIeHcs Ha

BBICOTE 1 M OT moa.

Ne 4 Toueunslii M30TpONHBI MCTOUHMK 2°Ra HaxoauTcs 3a GaphepoM u3 OeToHa TommuHOH 30 cMm,

KOTOpBIﬁ o0ecreurBaeT JOIMYCTUMBIC YPOBHU 06J'Iy‘leHI/I$I nepcoHasia. Cne;[yeT JIX YBCJIIMYUBATL TOJIIUHY
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3aIUThI, CCJIN AKTUBHOCTb UCTOYHUKA, BPEM pa6OTBI " PaCCTOSIHUEC 10 NCTOYHUKA YBCIIMUHUIIUCH B 2 pa3a?

Bapuant Ne 8 (/13)

Ne 1 TInOTHOCTB TIIOCKO-TIAPAUIENLHOTO TIOTOKA Y-KBAHTOB Ha padodeM MecTe oT uctounnkos >'Mn u ©Co,
MIMEIOIIMX OJIMHAKOBYIO aKTMBHOCTb, B cyMMe cocTaBisier 10° oron/(cm?c). UeMy paBHA SKBHBAJICHTHAS /1032

B KOXe€, IMOJIyUYeHHAsl B TSUCHUE OJTHOrO Yaca padoThi?

Ne 2 OnpemenuTs MOIIHOCTH BO3AYIIHOM KepMmbl Ha paccrtosauu (0,8 M OT HCTOYHHKA C ramma-

SKBHUBAJIEHTOM 5,3 Mr-sks. Ra.

Ne 3 PacTtBop paIvOakTHBHOTO BEUIECTBA Pa3iUT TOHKUM CIIOEM Ha IONy U HMeeT (opmy Kpyra
muamerpoM 0,6 M, TIpUYEM TIOBEPXHOCTHBI KepMa-’KBHBANEeHT pacTBopa pasen 10° mI'p/c. Ompenenuts
MOIIIHOCTh BO3JYIIHOW KepMbl (DOTOHOB B TOYKE, HAXOAALICHCS HA PACCTOSHMM 3 M OT IIEHTpa Kpyra.
OcnabieHueM H3Ty4eHUs] B ICTOYHHUKE U BO3yXe MpeHedpedb. Pacyer mpoBecTH Ai1sl TOUKH, HaxXOAsIIeics Ha

BeICOTE 1 M OT mOJIA.

Ne 4 C TouedHBIM M30TPOMHBIM UCTOYHUKOM, HMEIOIINM CPEIHIOI DHEPTHIO Y-H3ITYUCHUS 0,8 MaB,
paboTaroT Ha PAacCTOSHUU 3 M 32 JKEIE3HOW 3aIUTON TONIMHMHONW 7,7 CM, 9TO 00eCIEeUrBaET JOMYCTUMEIE
YpOBHHU 00iy4eHus mepcoHana. Ha CKOJIbKO CAaHTHMETPOB JOMKHA OBITh YBENMYEHA JKEle3Has 3alluTa, eCiH

npujercst paboraTh Ha paccTossHUM 50 ¢M OT UCTOYHUKA?

Bapuant Ne 9 (JI3)

Ne 1 Omnepartop moaBepraercs M30TPOITHOMY CMEIIAHHOMY T'aMMa-HEHTPOHHOMY OOJy4EHHIO: MOITHOCTh

DKCTIO3UIMOHHOM 10361 (€, = 1 MbB) cocrasnser 1 MP/4, a IIOTHOCTH MOTOKA TEIIIOBBIX HEHTPOHOB — 10°

ueittp./(cm?-c). Haiitn TonoByro 3 QeKTHBHYIO 103y, 00YCIOBIECHHYIO TAHHBIM PaIHAIlHOHHBIM TIOJEM I

nepconana rp. A. 'eomerprto 0O0IydeHHS CYUTATh M30TPOITHOM.

Ne 2 Oneparop (mepconan rp.A) paboTaer ¢ TOYEYHBIM H30TPOITHEIM HCTOYHHKOM Y (CpemHss sHeprus [3-
gactun 1| MaB) akruBHOcThI0 108 Bk 1o 10 yacoB B Henemo B TedeHue roja. Ha KakoM pacCTOSHHH OT TOrO

HCTOYHHUKA OyJIeT JOCTUTHYTA JOIYCTHMAs IJIOTHOCTh MOTOKA [3-4aCTHILL AJISl KOXKU PYK?

Ne 3 Tpyba (mmamerp 4 cM) TpPOXOJUT BIOIH CTEHBI IO IMONy Ha MPOTSHDKEHWH 3 M B TOMEIIEHUH
MIOCTOSIHHOTO TIpeOBIBaHMs mepcoHana. OnpenenuTs MOITHOCTh BO3MYITHONW KepMbI Ha paccTosHUH 1,5 M OT
CepeAnHbI TPYOBI MePIEHINKYIAPHO TpyOe (B TUIOCKOCTH ToNa) U Ha Beicote 1 M oT mona. [lo TpyOe mporekaer
PaIMOAKTHBHEIH PAaCTBOP C YAENbHBIM KepMa-3KkBuBaeHToM 61,2 (HI'p-M%)/(c-1). Tlormomenye 1 paccesHue y-

KBAHTOB B paCTBOPEC, CTCHAX pr6I:I " B BO3AYXC HC YUHUTHIBATh.

Ne 4 (5.33). YcraHoBka, npeaHa3HaYCHHAs! Tl OOJIYyYCHHUS KUBOTHBIX, COJACPKUT TOUSUHBIN M30TPOITHBIM
ucrounuk *’Cs ¢ ramma-sxsuBanenToM 3000 r-skB. Ra. PaccuntaTh TONIIMHY CBHHIIOBOTO SKpaHa, KOTODBIH
HEOOXOMMO yCTaHOBHUTb, YTOOBI HCCIIEN0OBaTeNb (MIEPCOHAT IP. A) MOT HAXOAMUTHCS B MIOMELICHUHU 2 4 B JICHD
(mpu 36-4acoBoii paboueil Hemene) Ha PacCTOSTHUM | M OT UCTOYHHUKA. 3aBUCHUMOCTBIO (DAaKTOpa HAKOIJICHUS OT
B3aMMHOT'O IOJIOKEHUSI MCTOYHHMK — 3aIllUTa — JIETEKTOp B pacueTax He yuuThiBaTh. CUUTaTh OOIydeHHE

nepeaHe-3aJHUM.
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Bapuant Ne 10 (13)

Ne 1 AKTMBHOCTB TOUEUHOTO H30TPOITHOTO HcTouHMKA Zn cocrasnser 10° Bk. Onepartop (mepconan rp.A)
paboTaer C STUM HMCTOYHHUKOM IO 4 yaca B JICHb B TCUCHUE HEICIH, HAaXOMACh Ha pPacCTOSHUU | M OT
ucroynuka. Onpenenuts 3QGeKTUBHYIO 103y 3a Henearo. OOnydeHrue cuuTaTh NnepeaHe-3aJHUM, U3MEHESHUEM
AKTUBHOCTH UCTOYHHKA B TEUCHHUE HEACIU MOXKHO IPEHEOPEUb.

Ne 2 Omnpenenuth MOIIHOCTH 3KCIIO3UIIMOHHOM J03bI Ha PacCTOSHUU 1,2 M OT HMCTOYHHUKA, KepMa-

SKBUBAJIEHT KOTOPOro paseH 4,5 ul'p-m%/c.

Ne 3 Tpy0Oa, umetomas muamerp 3,6 c¢M, NMPOXOAMUT BIOJAL CTEHBI Ha mpoTsykeHun 4 M. Onpenenurtsb
MOIIIHOCTh BO3JIYIITHOM KEPMBI Ha PACCTOSHUU 2 M OT CEpeAWHBI TPYyOBl TMEPIEHAUKYISPHO K CTEHE, €CIH 110
Tpybe HpoTekaeT palMOAKTHBHBIA pacTBOp ~'CS ¢ yaembHOH akTuBHOCTBIO 5-10* Br/m. Ilormomenue u

paccesHre Y-KBaHTOB B paCTBOpE, CTEHAaX TPYObI M B BO3yXe HE YIUTHIBATh.

Ne 4 TpeGyercs 3aKka3aTh KOHTeHHEp I8 XpaHEHHs TOYEUHOTO H30TPOIHOTO HCTOYHHK CO aKTMBHOCTHIO
5.10" Bk. MOIIHOCTs BO3IYIIHONW KEpMBI Ha MOBEPXHOCTH KOHTEHHepa He JODKHA mpeBbimath 90 HI'p/c.
PaccuntaTs HEOOXOMMMYIO TOJIIMHY 3alIMTHOW CTEHKM KOHTEHWHEpa, Mpemnojaras, 4ro Marepuali cefida a)
JKENEe3HbIH; 0) CBHHIOBBIA. VICTOYHMK W JETEKTOp HAxXOIATCI Ha OJHOW MPSAMOW, MEpIeHIUKYIIPHO

TTOBEPXHOCTH CTEHKH, Ha paccTtostHuu 50 cM IpyT oT apyra.

Bapuant Ne 11 (1I3)

Ne 1. TIpu paGoTe ¢ paaMOAKTHBHBIM IIPENapaTOM 2P IIOTHOCTH TOTOKA P-YacTHI[ HA PYKH OIEpaTopa
(mepconan rp. A) cocraBiuser 400 uact./(cm>c). Byaer nM TIpeBBIIGH TOMOBOM TIpeieNn O3B, €CIH
BBITIOJTHEHUE 3TON paboThI cocTtarsier 20 gacoB B Hexemo? CUUTaTh, YTO 00TYyIAIOTCS TOIBKO KHCTH PYK.

Ne 2 M3MepeHHas MOIIHOCTH BO3IYIIHOM KEpPMBI HAa PACCTOSHHM 2 M OT HCTOUHHMKA “>'CS cocTaBuma 5

MKI'p/c. OnpenennTs KepMa-3KBUBAJICHT HCTOTHUKA.

Ne 3 VjenbHas aKTHBHOCTh paJMOAaKTUBHOTO TSITHA (paguyc 3 M), 00pa3oBaHHOTO pPacTBOPOM
pamnonykmuaa “'Cs paBra 10° Bx/cm?. Paccuntath 3 ()eKTHBHYIO 103y 3a 6 4 paboThl, eciu pabouee MecTO
HAXOJIUTCS HAa PAcCTOSHUM 5 M OT IeHTpa mnATHA. CuuTtaTh OOJNydeHHWE M30TPOIMHBIM, pacueT MPOBECTH JUIS

BbICOTHI 0,6 M HaJ ypOBHEM MOJIA.

Ne 4 TouedHblil H30TPOMHBIN MCTOYHUK, TPENCTABISIIOMINNA CMECh MPOMYKTOB JENEHUsI C OOIMM Kepma-
skBuBanenToM 5 (HI'p-M?)/c (3 dexTrBHAS FHEPrUs Y-kBaHTOB cMech 0,6 M>B) XpaHHTCS B CBHHIIOBOM celide,
CTEHKH KOTOPOTO C BHEIIHEH CTOPOHBI OOUTHI XkKene30M TommuHon 5,05 cM. OnpeneniuTs MOITHOCTH BO3AYIITHON
KEpPMBbI Ha PacCTOSHUU 1 M OT UCTOYHMKA. TONIIMHA CBUHLIOBOM CTEHKH 3,75 CM, HCTOYHUK HaXOIUTCS B LEHTPE

cefiga. [IpussaTh penakcaunoHHbI KO3hPUIUEHT opp-re= 0,08 n mapamerp Cpp-re= 0,75.

Bapuant Ne 12 (/13)

Ne 1  AKTHBHOCTH TOYEUHOTO M3OTPONHOTO MCTOuHMKAa ~'CS cocraBnser 10° Bk. Jomyctumo u
HaXoIuTbcs nepcoHainy rp.b B manHOM nmomeniennn B TeyeHue 12 4 B Henenio, eciau paboThl MPOBOASATCS Ha

pacCToAHNUN 2 M OT HCTOYHUKA? OGJ’Iy‘lCHI/IG IMPpOUCXOAUT B H30TpOHHOﬁ reoMeTpuru.

Ne 2 Onpenenuts KepMa->KBHBAJIEHT HCTOYHUKA *°ZN, MMEIOIIEro aKTUBHOCT 15 MK,
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Ne 3 MOHIHOCTI) BOSHyHIHOI\/'I KEpMbI, UBMEPCHHAAd HaJ LCHTPOM PAAUOAKTUBHOIO IMATHA PaguyCOM 5 M Ha
BeICOTE 1 M OT LCHTpaA IIATHAa COCTaBUJIa 20 MKFp/‘I. quy paBHa yacibHad MOBEPXHOCTHASA aKTUBHOCTD, €CJIU

TATHO 06Pa30BaIOCh IPH PAa3lIMBE PAJUOAKTHBHOIO pacTBopa ~‘Mn?

Ne 4 CxonmbKo 4acoB B HENENI0 MOXHO PaBoTaTh ¢ TOYEYHBIM H30TPOMHBIM HCTodHHKOM “¥'Cs+3'™Ba
aKTUBHOCTBHIO 2-10% Bk, HaxomsmmMcs 3a 3amuToi u3 1,7 cMm Pb u 17 cM GeroHa, 4ToOBI CpeaHsist TOI0BAs
s dexruBHas no3a He npesbicuia 20 m3B/ron? Ilepconan rpynmel A HaxomuTcs Ha paccrosHuu 0,8 M OT

HCTOYHMKA, TCOMETPHUS O0JIYUCHUS CUUTACTCS MePEIHe-3aHEH.

Bapuant Ne 13 (/13)

Ne 1 MoutHoCTs BO3AYIIHONW KEPMbI, M3MEpPEHHas Ha pacCTOSHUM | M OT TOYEUHOTO H30TPOIHOTO
ucrounnka “¥’Cs cocrasnser 5 HI'p/c. OnpenenuTh pacCTOSHHE OT HCTOYHUKA, HA KOTOPOM MOKHO 0€30MacHO
pabotathb orneparopy (mepconan rp. A, 36-uacoBas paboyast Henens). [IpuHSITH, 4TO 00JIydeHUE MPOUCXOANUT B

nepeHe-3aiHel reoMeTpHH, a 103a paBHOMEPHO pacIipe/ieneHa Mo rofy.
Ne 2 Onpenenuthb KepMa->KBHBAJICHT HCTOYHMKA |, mMeromiero akTuBHOCTS 10 MKw.

Ne 3 Jluamerp pajMoaKTHBHOTO ISATHA NMPH PA3lIMBE PaAHOAKTHBHOIO PacTBOpa Fe cocTaBimseT 7 M.
HaiiTi MOIIHOCTD SKCITO3UIIMOHHOW O3Bl Ha BBICOTE | M HaJ IEHTPOM IISITHA, €CIM aKTHBHOCTH PacTBOpa

cocrasister 107 Bk.

Ne 4 Ha paccTOSHHM 2 M OT TOYEYHOTrO M30TPOINHOTO UCTOYHHKA “CO MOIIHOCTH BO3JIYIIHOH KEPMBI
paBHa 1 mkI'p/c. Kakoil TOMIIMHBI M0/KHA OBITH 3alllMTa W3 OETOHA, IPU KOTOPOM MEpPCOHAI IP. A MOXKET
paborath mo 20 HacoB B HEAETIO B TEUECHWE ToJa Ha paccTosHMM 1 M OoT ucTouHmKa? CioH TOJIOBHHHOTO

ocJIablieHHs B TEOMETPUH IHPOKOTO MydKa JIjisl OETOHA IPUHSATH PABHBIM 8 CM.

Bapuaunt Ne 14 (13)

Ne 1 OmnpenenuTh MOITHOCTH SKCIIO3MIIMOHHOM H03bI Ha paccTosHuu 0,5 M OT HWCTOYHWKA, ramMMa-

SKBHUBAJICHT KoTOporo paseH 10 r-aks. Ra.

Ne 2 Kakylo KOHIIGHTpAIMIO MOXET MMeTh B BO3AyXe paboduero MmoMermeHHs >°PU, HaXONSIIMHACS B
MeJIEHHOPACTBOPHUMBIX COSIMHEHHSX, YTOOBI mepcoHai rp. A Mor paborats B 3ToM nomemieHuu 1500 gacos B

roa?

Ne 3 MoIHOCTS BO3IYIIHOM KepMBI Ha BHICOTE | M Haj IIEHTPOM IITHA, 3arPsA3HEHHBIM ' CS, COCTaBHIIA
0,13 mI'p/u. Yemy paBHa oOmasi aKTUBHOCTH 3arpsi3HEHHOIO y4acTKa, €ClM MATHO HMeeT (GopMy Kpyra

auaMeTpom 4 m?

Ne 4 ToueuHBIII W30TPOITHBI HCTOYHUK 187Cs aktuBHOCTBIO 5-10'° Bk HaxOmWTCS 3a 3AIUTHBIM CIOEM
cBuHIA TommuHoi 4,3 cM. [lommyctumMo iu paboraTs mepcoHany rp. A mo 36 4acoB B HEJENO B TEUSHUE TO/Ia,
Haxojsch Ha paccrosHUU 1,5 M oT mcrouyHuka? CUuTaTh TEOMETPHUIO OONydeHHs IepeaHe-3aHel, 03a

pacnpeacisieTca paBHOMEPHO B TCUHCHUEC Io/ia.
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Bapuant Ne 15 (13)

Ne 1 Ha xakom pacCTOAHUHN OT TOUCUHOI'O U30TPOITHOIO UCTOYHUKA 6OCO, HUMCHOLICT O aKTUBHOCTH 108 bk
cieayer paboTaTh ONepaTopy, YToObl He ObLI IPEBBILIEH TOAOBOM J030BbIA mpenen (s nepconana rp..A)?
PaGota ocymecrsisiercst 36 wacoB B Hefento B reomerpun [13.

Ne 2 Asposomu xopposnoHHOTo npoucxoxkaerus °Co (70 %) u Co (30 %) yepes oprausl
JBIXaHHS TIOCTYITHIIM B OPTaHM3M PaOOTHMKA 3a TOJ B KOJMYECTBE 5 MKT. UYeMy paBHA oxkuaacMas

¢ deKkTUBHAs /1032 BHYTPCHHETO OOIYYCHHS, ©CIHM TOCTYIMUBIIHUE a’pO30JId OTHOCATCS K TPYIIE

«M»?

Ne 3 O6bemuas aktuBHOCTH *°CO B BOASHOM Mape, MPOTEKAIONIEM 110 TPpyOOIpoBoLy auamerpoM 10
CM, B MOMEHT OCTaHOBKM peakTopa coctaBiser 10° Br/m. Tpy6onpoBoa pacloNOKeH MO OKPYKHOCTH

paauycoM 3 M. Uemy paBHa MOIITHOCTH BO3TYIITHONW KEPMBI B IIEHTpe Kpyra?

Ne 4 Toueunbrit H30TPOITHEIN UCTOYHUK 60Co, uMeroruii aktuBHOCTh 8-107 BK, HAXOMUTCS 3a 3AIUTOM
n3 kene3a TommuHoi 7,1 cM. Ha kakoMm paccTOsSTHUM OT HCTOYHHKA JODKEH padorath mepcorant rp. A 30 gacos
B HEJeIo, YTOOBI HE MPEBBIIIANINACH OMMyCTUMbIE YPOBHH oOmydeHusi? Cuutarh, 4TO OOJIydeHHE B TEpeHe-

3aJIHEH TEOMETPHH, 1032 PABHOMEPHO PACIIPEICIISIETCS MO TOIY.

Bapuanrt Ne 16

Ne 1 B Bo3myxe Ha BBICOTE YPOBHSI MOpS 32 CUCT MOHU3UPYIOIICH KOMITOHEHTHI BTOPUYHBIX YaCTHII
KOCMHYECKOr0 M3IydeHns obpasyercs ~ 2,1 map nonos B 1 cM®/C. OnpeeIuTh MOITIONIEHHYIO 103y H KEPMY B

BO3IIyX€ 3a TOJI, €CIIM Ha 00pa3oBaHKE OMHOM Iaphl HOHOB B Bo3myxe Tpedyeres 33,85 3B.

Ne 2 BBIUHCIINTB MOIIHOCTE 0361 B-H3/TydeHHs B Terounoil Tkauu (p = 0,25 r/cm’) Ha paccTosHuE | MM
ot «ropsueit» yactuisl *°Sr-*Y axtusHOCTHIO 10° K.

Ne 3 HaifTu mIOTHOCTH MOTOKA Y-KBAHTOB, HCIYCKAEMbIX JIMHEHHBIM HMCTOYHHKOM B TOYKaX,

PacCnojIoKEHHBIX Ha OCH UCTOYHUKA U NIEPIICHAUKYIISIPHO HCTOYHUKY.

Ne 4 TlepBeie ciOM 3alUTHOTO MaTepuaja SIIEPHOTO PEaKTOpa COCTOAT MOCIEeNoBAaTEeIbHO W3 25 cM
xenesa, 30 cM rpaduta (p = 1,3 r/cM®), 20 cm Bomsl M 8 cM cBuHIA. ONpenenuTh OOUIYI0 KPAaTHOCT

ocnabnennst HeUTPoHOB ¢ En > 3 MaB ykazanusiMu ciosimu 3ammthl. CedeHne BeiBeeHust 11 Boasl 0,097 cm
1

Bapuant Ne 17

137~ , 137
Ne 1 PaccumTaTh KepMa-TIOCTOSHHYIO MCTOYHHMKA — CS+ ' "'Ba. Y4ecTh XapaKTEpUCTHYECKOE U3TydeHHE

KX. Cxema pacnaga B37Cs+13"™Ba npencrapiicHa Ha puc. 2. 1.
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Ne 2 Haiitu oTHOWmIEHHE 03Bl [-U3MYYCHUS K JI03€ Y-U3IYYCHUS B MSTKOM OWMOJIOTMYECKOM TKaHH Ha
paccTosiHAM | MM OT ToyeyHoro ncrounuka “*Na.
Ne 3 B pesynsTare aBapuy NPOM30MIEN Pas3IHB PaJMOAKTHBHOIO PacTBOpa >'MN, HMEONIEro aKTHBHOCTE (]
= 10" Bk. JluameTp paJMOaKTHBHOTO TISATHA HA MECTHOCTH 5 M. Bo CKONBKO pa3 GyjeT MpeBhIIIeHa MOIIHOCTh
X + X .
9KCIO3UIIMOHHON J03bI ———— OTHOCHUTEIBHO (hoHa X o= 12 MxP/4 Ha BeicoTe h = 1 M Haj IeHTpOM TIATHA?
[

Ne 4 ToueuHBIH U30TPOIHBIM UCTOYHUK HEHTPOHOB CIIEKTpa JICJICHHs OMEIIeH B 0ak ¢ Bo/oi. Bo ckombko
pa3 yMEHBIINTCS MOUIHOCTD MOTJIOIIEHHON 036l OBICTPBIX HEHTPOHOB, H3MEPEHHAasI B BOJIE Ha paccTOsHUH 1,2
M OT UCTOYHHKA, €CIIU MCKAY HCTOYHUKOM U ACTCKTOPOM BOJIM3M WMCTOYHHKA BBECTH IJIAaCTUHY M3 KEJIC3a

TOJIIIMHON 12 cMm.

Bapuant Ne 18

Ne 1 PaccunTaTh HOHM3AIMOHHYIO TAMMA-HOCTOSIHHYIO "°CO, €CITH OTHOCHTENBHEIH BEIXOJ Y-KBAHTOB C

sueprueit 2,158 u 0,825 M»aB coctasisier 9 11 91 % COOTBETCTBEHHO.

Ne 2 Kaxkosa Oyner addexTrBHast 1032 B OJHOPOJHOM H30TPOITHOM CMEIIAHHOM T'aMMa-HEHTPOHHOM TI0JIe
M3ITy4eHUs, €CII B JIIOOOH TOUYKE ITONS S3KCHO3WIMOHHAs 1o3a y-m3nmydeHus coctasiser 0,15 P, a dmroenc

HeittpoHoB 3-10° Heiitp./cM%. DHeprus y-kBaHToB — 300 K3B, HefTpoHOB — 8 M3B.

Ne 3 MoImHOCTb BO3AYIIHON KEPMBI HaJl MATHOM paauycoM R = 3 m u Ha Beicote h = 1 M Hax meHTpOM

nsaTHa, 3arpasHeHHbM ©Co, coctaBuna K = 0,131 MI'p/a. YeMy paBHa oOIIasi akTHBHOCTb (] 3aTPSI3HEHHOTO

ydactka?

Ne 4 VicTouHHMK criekTpa JeneHus HHTeHcHBHOCTEI0 10° HeliTp./c HaxomuTes Ha TiryOuHe 9 cM B KOHTeifHepe
Y3 CBHUHIIA TOJIMHON 5 cM. UeMy paBHa MOIIHOCTH 3 EKTHBHOMN 03Bl OT HEUTPOHOB ¢ En > 2 M»aB B TOUKe,

HaXOJAMIEHCS Ha TTIOBEPXHOCTH BOJIBI.

Bapuant Ne 19

Ne 1 B GeckoHeuHOi BO3AYNIHOH cpejie TIOMEIIeH TOYEUHBIH H30TPOIHBIA HCTOYHHK ' CS aKTHBHOCTBHIO

10" Bx. HaiiTi mI0THOCTB TIOTOKA SHEPTHH HEPACCESHHBIX (POTOHOB Ha paccTosHUK 100 M OT MCTOUHHKA.

Ne 2 Onpenenuts MouHOCTh SG(EKTUBHOM 1031 Y-KBAHTOB HA PACCTOSHUHU 3 M OT McToyHuKa ~>'Cs+°""Ba

akTUBHOCTBIO 40 MbK. YdecTb TONbKO Y-KBaHTHI ¢ sHepruen 0,662 MsB

Ne 3 PaccuuraTh 3amMTy U3 BOIABI B OECKOHEYHOW I'€OMETPHH, OCIAOJSIONIYIO 1O MOTJIONIEHHOMH /103€ B

BO3/1yX€ M3JIy4eHHE TOYEUHOI0 H30TPOIHOr0 UCTOUYHMKA (POTOHOB ¢ 3Heprueii 3 MsB B 2000 pas.
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Ne 4 Bo ckonbKO pa3 U3MEHUTCSI MOITHOCTh 3G (GEKTUBHOM 7036l OT HEUTpoHOB ¢ E, > 2 MbB B TOuKe,
Haxomsmieiics Ha TMOBEPXHOCTH BOAbl B OacceliHe riyomHod 80 cM, ecim BONM3M MCTOYHHKA TOMECTUTDH
IUTACTUHY M3 cBUHIA TommuHoM 10 cm. ['myOuna OacceliHa mpu 3ToM He MeHseTcs. VICTOUHUK HEeWTPOHOB

CIICKTpa ACJICHUS.

Bapuant Ne 20

Ne 1 Ucrounuk *'Cr umeer aktuHoctb 108 Bk. Haiitn droeHc poToHOB Ha paccTostHum 50 ¢M 3a Toj.

Ne 2 MomHocTh MOTJIONIEHHOM 103l U30TPOITHOTO (POTOHHOTO M3ITy4YeHus ¢ dHepruei 2 MaB B Bo3nyxe B
YCIIOBUSIX 3JEKTPOHHOTO PaBHOBECHS 3apsDKEHHBIX yacTHll paBHa 15 MI'p/d. OnpenenuTs cOOTBETCTBYIOIILYIO

el MOIIHOCTh 3()(DEKTUBHOM J103bI.

Ne 3 PaccuuTaTh TOJNIIMHY 5KeIE3HOTO KPaHA TIPH paboTe C HCTOYHUKOM > CS, ecli HeoOXO0IMMO CHU3HTh

MHTEHCHBHOCTb Y-M3Tyderns B 1,25-10% pa3. Pemmts 3a1ady ¢ HCIIONB30BAHIEM CIIOEB OCIA0TICHHS.

Ne 4 Onpenenuth KpaTHOCTH OCTAOJIEHWS IUIOTHOCTH TIOTOKa HEWTpOoHOB ¢ E, > 2 M»dB mmockoro

MOHOHATPABJICHHOT O ICTOYHUKA HEUTPOHOB CIIEKTpa JIEMIEHHUS B KEIE3HOM TUTacTHHE TOMITHHON 40 cM.

Bapuanrt Ne 23

Ne 1 Ompenenuts ¢uroeHC (POTOHHOTO U3TYUEHUS 32 BpeMs OOIydeHHUs S5 U, eClId B Ha4aJIbHBIII MOMEHT B
1

C/l/l2 - C

TOYKE JIETEeKTHPOBAHHS IIOTHOCTH IOTOKA (POTOHOB HCTOYHHMKA 53 Na cocrassma 2-10°

Ne 2 Omnepatop 06:1ydaeTcs H30TPOMHO (POTOHAMH, HMEIOIMMHU SHepriio 1,5 MaB u miotHoCTh moToKa 10°

doron/(cm?-c). Uemy paBHa 2peKTHBHAS 032, TIOTyJEHHAs ONIEPATOPOM 3 IIECTh YACOB OOIYUEHHU?

Ne 3 Kaxkoli ToMmuHBI JODKHA OBITH JKEIe3Has 3alTa IS YMEHBIIEHUS MOITHOCTH BO3AYIIHOW KEPMBI
TOYEYHOro M30TponHOro mcrounmka 'l axtuBHOCTBIO 3,7-10% Bk no 0,007 MxI'p/c Ha paccrosamm 0,6 M?
3aBucuMOCTh (haKTOpa HAKOIUIEHHS OT B3aMMHOIO DPACHONOKEHHs HCTOYHHMKA, 3AIIUTBl M JETEKTOpa He

YUYUTHIBAThD.

Ne 4 B uentpe chepsl pagumycoM 1 M, 3aMoiHEHHOH CBMHIOBOH Jpobbio (p = 7.4 r/cm®), momenteH
TOYEUHBIH M30TPOMHBIH UCTOYHUK HelTpoHOB ¢ En = 14,9 MsB mommocthio 8-107 meiitp./c. Onpenenuts

IJIOTHOCTh OTOKA HEUTPOHOB ¢ En > 2 M»B Ha yganenuu 65 ¢cM OT HCTOUHHKA.

Bapuant Ne 23

Ne 1 PaccumTaTh MIOTHOCTH ITOTOKA Y-KBAHTOB HA PaCCTOSIHHUUN 1 M oT To4eUHOTrO HU30TPOIHOI'0 UCTOYHHKA

8Co aktuBHOCTHIO 10 BK.
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Ne 2 Omneparop (nepcoHana rpynmsl A) MoaBepraeTcs BO3ACHCTBHIO CMEIIAHHOTO 00IydeHHs: TUIOTHOCTh
TIOTOKA TEIIOBBIX HEHTpoHOB cocTapiser 10° ueitrp./(CM?-c), 6b1cTpEIX (En > 1 MaB) — 10% meiiTp./(Cm%-c),
MOIIHOCTb 3KCTIO3UIIMOHHON JI03bl PACCESIHHBIX Y-KBAaHTOB co cpeanelt snepruet 200 kaB cocrasmusier 0,2 MP/4.

Cuurast 00dydeHre PpAaBHOMEPHBIM U H30TPOITHBIM, ONPenenuTh () (HEeKTHBHYIO 103y 32 3 yaca paboThI.

Ne 3 PaccuMTaTh KpaTHOCTh OCNaONeHMs 103k Y-KBaHTOB *'CS B TeTEpPOreHHON 3allUTe, COCTOSIIEH
nocienoBaTenbHo U3 3,45 cM xene3a 1 3 cM CBHHIA JJIS TOYEYHOTO M30TPOIHOIO MCTOYHHUKA. VICTOYHHMK M
JETEKTOp MOMEUICHBI Ha OJHOW HOpMalld K 0apbepy BILIOTHYIO K 3alIMTE ¢ MPOTHUBOIMOIOKHBIX CTOPOH. [Ipu
pacuere (akTopa HaKOIUICHHS FeTepOreHHOH 3amuThl o yrouneHHoi dgopmyne J.JI.Bpoaepa (5.6) nmpuHsATh

Cretpo = 2,1 11 Otpe-pp = 1,12,

Ne 4 OnpenenuTs TONIIUHY 3alIUThl U3 KaaMHs, HEOOXOIUMYIO JUIsl OCJIA0JICHUS IUIOTHOCTH IIOTOKA
TEIUIOBBIX HEHTPOHOB OT TOYEUHOrO HM30TPOITHOrO HCTOYHMKA MomHocThio 15-10% meiirp./(cm*c) 10

NpeaCIbHO AOITYCTUMOI'O 3HAYCHU .

Bapuant Ne 23

Ne 1 Haiiti nmuHeHHBIH KO3()PUIHEHT 0caadICHUS MOHOYHEPIreTHUECKUX Y-KBAHTOB, MPOXOSIIUX Yepe3
QTIOMIHHMN, €CITM U3BECTHO, YTO 1 CM aJIOMHHHUA OCITa0NsIeT Y3KHi My4OK y-KBaHTOB B 6 pa3. KakoBa sHeprus

9THX Y-KBaHTOB? PaccesHue B Matepuase He yIUTHIBATS.

Ne 2 MomHOCTh BO3AYIIHON KEPMBbI, CO3/IJaBa€MON MCTOUYHHUKOM Y-KBaHTOB CO cpeaHei aHeprueii 0,5 MaB
cocrasiser 10 Mxl'p/a. Paccuntats 3¢ (hekTHBHYIO 103y, MOMTy4EeHHYIO orepaTopoM 3a 36 yacoB pabOTHI, eciu

CUHTATh, YTO OOJTydEeHHE OMepaTopa MPONCXOTUT B IepeIHe-3aJHel TEOMETPHUH.

Ne 3 3ammrta u3 15 cM kenesza yIOBIETBOPSET TPEOOBAHUIO JOMYCTHMBIX YCIOBHHA pabOThI ¢ TOYEYHBIM
M30TPOIMHEIM HCTOYHHKOM *'Cs. Ha CKONBKO CAHTHMETPOB HANO YBETHUHThH JKENE3HYIO 3aIUTy, eclH

AKTHBHOCTb UCTOYHUKA YBEIUYMUIIACH B § pa3?

Ne 4 Omnpenenutb KpaTHOCTh OCJIA0JEHHS MJIOTHOCTH MOTOKA OBICTPBIX HEMTPOHOB JENICHUS CIOEM BOJIBI

TOMUHONA 1 M. ICTOYHMK MIOCKHUI U30TPOIHBIH.

Bapuant Ne 24

Ne 1 ®moeHc OTOHOB OT MCTOUHMKA “°F€ B TOuke jeTekTupoBanus coctaBua 1,0-10% 1/cm?. Haiitu

HavYaJIbHYO aKTUBHOCTb UCTOYHHKA, €CIIN 06J'Iy‘IeHI/Ie JJIUJIOCh 3 MECAIa.

Ne 2 TInoTHOCTH MOTOKA Y-KBAaHTOB Ha pabovyeM MecTe B MOMEIIEHUH [TOCTOSHHOTO NMpe0bIBaHuUs IIepcoHalia
p. A or uctounukoB ~*Mn u *Co paBHoii akTUBHOCTH B cymMe cocTaiseT 10° poTon/(cM*c), TTydOK MI0CKO-
napajieNnbHbId, reomerpust oonydenust — I13. Yemy paBubl sddextuBHas 1o3a E u sKkBHBaneHTHas 103a Ha

koxxy H (0,07), nomyuennsle ornepaTopoM B TeueHue 1 daca paboThl?
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Ne 3 Toueunsiii ucrounuk >-Cr PAaCIONIOKEH 3a 3alllUTOW M3 BOJBI TOJIIMHON 25,8 ¢cM m o0ecreynBaer
KpPaTHOCTh 0CJTa0JIeHUs BO3MYIIHON KepMbI B 1,75 pa3za. Onpenenuts (akTop HAKOIUICHUS, HCIIONb3Ys TaOJIHIIbI

W aHaJIMTHYecKyIo popmyny Taiinopa.

Ne 4 Omnpenenuth KpaTHOCTh OCNAONeHHs IUIOTHOCTH TIOTOKA TEIJIOBBIX HEHTPOHOB ILIOCKOTO

MOHOHAIPABIEHHOT0 UCTOYHUKA (HOpMaILHOE MAJICHHE) TUCTOM KaJAMHUsI TOJMIIHHON 1 MM.

Bapuant Ne 25

Ne 1 Onpenennts, ckonbko cBuHIA “°Pb obpasosanocsk 3 1 kr 28U 3a Bpems cyliecTBOBaHHS 3eMIIH
(4,5-10° ner).

Ne 2 PaccunraTh KepMa-TIOCTOSHHYIO McTounmKa “>'Cs+'™Ba. VuecTh XapakTepuCTHUeCKOe M3ITydeHHe

KX. Cxema pacnana *'Cs+*™Ba npencrasnena na puc. 2. 1.

Ne 3 Asposomu kopposnorHoro mpoucxoxaenus ©Co (70%) u ®Co (30%) uepe3 opraHsel JbIXaHHS
MOCTYMWIA B OPTaHU3M pabOTHUKA 32 TOJA B KonudecTBe 5 MKr. Uemy paBHa oxxujaeMas d(QpeKTHBHAS 1032

BHYTpPEHHETO OOITyUIEeHHS, €CIT TOCTYIHUBIINE a3PO30JId OTHOCITCS K rpymme «M»?

Ne 4 Paboras ¢ yJNTMHEHHBIMH MEXaHUYECKHMHU MaHUITYJISITOPAMH, OIEPaTOp HAXOJUTCS HA PACCTOSIHUU 3
M OT TOYEYHOTO H30TPONHOro ucrounnka *’Co. PaHble, HAXOACH HA PACCTOSHUH 1 M OT HCTOYHHKA, OIEPaTOp
paboTan ¢ HYKIHIOM, TOTpyXasi €ro B Bomy Ha riyomHy 0,3 M, 9ro oOecreunBasio OE30MMAaCHBIE YCIOBUA
pabotel. EcTb 1M HEOOXOAMMOCTh MPUMEHSTH 3aIIUTy MpH paboTe ¢ HOBBIM MaHUIymsiTopom? B pacderax

MpeHeOpedh 3aBUCMOCTHIO (paKTOpa HAKOIUICHHS OT B3AMMHOTO ITOJIOKEHHS ICTOYHHK — 3aIlTa — JETEKTOP.

Kputepuu u mkaJjia oneHuBaHus

ZIOMEII.HHCC 3alaHuC CYHUTACTCA BBINIOJIHCHHBIM IIpHU YCJIOBHUU PCHICHUA BCCX 4 MMpCAJIOKCHHBIX
3aJaHUM OJTHOTO U3 BapHUaHTOB.

Bce PCHICHHBIC 3aJlaHUA B KAXKIOM BAPUAHTEC CYMMAPHO OLCHUBAKOTCS 20 Oammamu: KaxXa0¢€ 3aJaHuc,
B 3aBUCUMOCTHU OT CTCIICHH PCHICHHA 3ala4u, OICHUBACTCA OT 5 1o 3 6amnoB KaxXa0¢€.

Onenka Bbaxnbl
O1ian4yao ot 18 o 20 Gauios
Xopo1io ot 15 no 17 Gannos

YnosnerBopurensHo | ot 10 go 14 6annos
HeynosnetBoputensno | Menee 10 6annos

Kpurtepun oneHnBaHusi pac4eTHOM 3a1a4m: babi:

IIpuBeneHO TOJIHOE TMpPaBUIIBHOE PELIEHUE, BKIIOYAIOLIEE CIEAYIONINE 5
JJIEMEHTHI:

1) mpaBuiIbHO 3amMcaHbl (GOPMyJBI, BbIpaxarouiue (U3NUYECKUE 3aKOHBHI,
NPUMEHEHHE KOTOPBIX HEOOXOIMMO /sl pPEUICHUs 3a/7a4d BBIOpAaHHBIM
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CII0CO00M;

2) mpoBeJeHbl HEOOXOIUMbIE MaTEMaTUYeCKUe MPeoOpa3oBaHUs U PACUETHI,
IPUBOJSALINE K IIPABWIBHOMY YHMCIOBOMY OTBETY, M IPEICTABIEH OTBET (C
yKa3zaHueM eIuHul usMmepeHus). [Ipm 3ToM Jomyckaercs peleHue «Io
gacTam» (C MPOMEKYTOUHBIMU BBIYUCIICHUSIMN).

[IpencraBineHHoe perieHUE COACPKUT 1.1 MOTHOTO penieHus, HO U UMEET
OJIMH U3 CJIEIYIOINUX HEJOCTATKOB!

B HeoOXoAMMBIX MaTeMaTHYECKHX NPeoOpa3oBaHUSIX WM BBIYUCICHHIX
JOTyIIeHa OIInOKa

nim

Heo0xoauMbie MaTeMaTndeckue MpeoOpa3oBaHUs U BBIUYMCIICHUS JIOTUYECKU
BEPHBI, HE COJIEPXKAT OIIMOOK, HO HE 3aKOHYEHBI.

nim

He mnpencrasnensl npeoOpa3oBaHMs, NPUBOJSAIIME K OTBETY, HO 3alHcaH
MpaBUJIbHBIN YKMCIOBOM OTBET WJIM OTBET B O0IIEM BUJIE

nim

Pemenune comepxuT ommOKy B HEOOXOOUMBIX  MaTeMaTUYECKUX
peoOpa3oBaHMsIX U HE JOBEJIEHO JI0 YUCIOBOTO OTBETA.

[IpencTaBieHBI 3alMCH, COOTBETCTBYIOIINE OJHOMY U3 CIICIYIOIINX CIy4Yacs:
[IpencTaBiaeHB! TONBKO TOJOXKEHUS U (POPMYITBI, BRIpaKaromue (Gpu3ndecKkue
3aKOHBI, NMPHUMEHEHWE KOTOPBIX HEOOXOMUMO I peIleHHs 3amadd, 0e3
KaKux-TM00 TpeoOpa3oBaHUN C WX HCIOJIH30BAHUEM, HAMPaBIICHHBIX Ha
pEIICHHE 3aJIa4H, U OTBETA.

NI

B pemienre OTCYyTCTBYeT OJHA W3 HMCXOTHBIX (OpMYJ, HeoOXomumas JUIs
peuieHus 3amaun (WM yTBEPXKJICHHWE, JIeXkKAllee B OCHOBE PEIICHHS), HO
MPUCYTCTBYIOT JIOTHYECKA BEPHBIC TMPEOOpa3OBaHUs C HMCIOIIMMHUCS
(dbopMysaMu, HarpaBJicHHBIC HA PEIICHUE 33]1aYH.

NI

B onHoli u3 ucxomHbix GopMmys, HEOOXOAMMBIX IS PEIICHUS 3amadu (Wi
YTBEP)KJCHHUH, JICXKAIIEeM B OCHOBE PEIICHMS), JOMYIICHAa OMMOKa, HO
MPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOpa3oBaHUS C HMEIOIIMMHCS
dbopMysiaMu, HarpaBJICHHBIC HA PEIICHUE 33/1aYH.

BCE ciyuau pernieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHUSIM BBICTaBICHUS OIEHOK B 1, 2, 3 (4, 3, 2) baia.
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MUHUCTEPCTBO HAYKHN U BBICHIETO OBPA3OBAHUSA POCCUMCKOMN ®EJEPAIIUU
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE

BBICIIET'O OBPA3OBAHNMA
«HanvoHabHbIN HCCIEA0BATENBCKUN ANepHbIN yHUBEpcUTET « MU D
OOHUHCKNH MHCTUTYT ATOMHOM YHEPreTUKHN —
¢dunmran gpenepaabHOro ToCyIapCTBEHHOIO0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEXKACHHUS BBICIIIETO
o0pazoBanus «HalmoHaIbHBIN UCCTE0BATENbCKHIH AAepHbIN yHUBEepcuTeT «MUDU»

Hanpasnenue 14.03.02 «SnepHble ¢pu3UKAa U TEXHOJIOTHID)
[Ipoduib PaguanuonHas 0€30aCHOCTh
JucuuruimHa Jlo3uMeTpus M 3a1MTA OT MOHU3UPYIOLIUX H3JIYYeHUs

KomMimjiekT TeCTOBBIX 3aJJaHUH

Peiimunzoewvtit mecm Nel
Bapuanm 1

1. Arommuoe saapo — 310
A) 1eHTpanbHasi MaCCUBHAs YacTh aTOMa, COCTOSIIAs U3 MPOTOHOB U AJIEKTPOHOB
b) menTpajibHasE MACCHBHASI YACTh ATOMA, COCTOSIIIAS U3 MIPOTOHOB U HEHTPOHOB
B) weHTpanmpHas MacCHBHAas YaCTh aTOMa, COCTOSIIAs U3 TPOTOHOB, AJIEKTPOHOB U
HEUTPOHOB

2. Sapo c onpeneneHHBIMH apaMeTpaMu (A,Z) Ha3bIBAIOT
A) HYKJIOHOM
b) nykauaom
B) HelitpoHOM

3. ATOMHOE SIJIpO — 3TO

A) neHTpanbHas MaCCUBHAS 9acTh aTOMA, COCTOSIIAs U3 TIPOTOHOB U JIEKTPOHOB
bB) uenrpanbnasi MacCHBHAsI YACTh ATOMA, COCTOSILAS M3 IPOTOHOB U HEHTPOHOB

B) uenTpanbnas MaccuBHas 4acTh aTOMa, COCTOSAIIAS U3 IIPOTOHOB, SJIEKTPOHOB U
HEUTPOHOB

4. Kakyo XapakTepHCTHUKY s/Ipa aTOMa HA3BIBAIOT 3aPAI0BBIM YMCIOM?
A) Yucno »neKTpoHOB BOKPYT sipa
b) Ywuciio npoToHOB B siApe
B) Yucno HyknoHOB, GOPMHUPYIOLIUX SIPO

5. PannoakTUBHOCTh — 3TO
A) IpeBpaIlICHUC CTaOUIIBHBIX A0€p B HeCTaOMIIbHBIE oA ASMCTBHUEM BHEIIIHETO H3JIIYUYCHU.
E) AACPHOC NPCBPAIICHUC C UBMCHCHUEM TOJIBKO SHEPICTUYCCKOTO COCTOSAHUSA AApa.
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B) camonpoun3BoJibHOe NpeBpalieHHe HecTa0WIbHBIX SIIep aTOMa, CONPOBOXKIAIOLIEeCs
HCIIyCKAHMeM M3J1yYeHHs (KOPNYCKYJIAPHOI0 WM raMMa-u3Jay4eHus).

6. Usnyuenwe, B mose KOTOPOro JHOObIE HANMPABIEHUS DPACIPOCTPAHEHMS YACTUIl M (HOTOHOB
SBJISFOTCS] PABHOBEPOSATHBIMU HA3bIBAIOT
A) MOHOHaNpaBJIECHHBIM
b) MmoHO3HEpreTHUECKUM
B) uzorponusim

/. XapaKTepUCTUKM MCTOYHUKOB HOHU3HUPYIOIIETO M3JIyYEeHHUS
A) aKTUBHOCTb, IEPUOJ NTOJTypaciaja, MOCTOSAHHAS paciaja, BbIX0]] YaCTHII
b) morok 4acTuu, NJIOTHOCTH MOTOKA 4YacTull, (JioeHc, JUMHeHHbId KoIPPuuHueHT
ocsiadseHus, JINHeHAs Nepeiaya JHeprum, pakTop HaKoNJIeHUs
B) aktuBHOCTB, IEpHO] NOTypacnaga, GakTop HAKOIUICHUS

8. UYro Takoe nocrosHHas pacmnaga?
A) Yucno pacnajaoB B €IMHUILY BpEMEHU
b) BeposiTHOCTB pacnaja B eAMHUILY BpEMEHH
B) Bennuunna, xapakTepusyromias CKOpOCTh pacnaia

9. XapakTepucTHKY HoJel HOHU3UPYIOLIErO U3IyIEeHHs
A) aKTHBHOCTbD, TIEPUOJ NOJIYypPacNaja, IOCTOSTHHASI PACNajia, BHIX0] YACTHIL
b) notox yactuil, MIOTHOCTh MOTOKA YACTHIL, (IIFOEHC, TUHEHHBIN KOAhUIIMEHT ocnabieHus,
TUHEeHas nepeaaya sHepruu, (akTop HAaKOIUICHUS
B) akTuBHOCTB, IEpHO TIOJTypacmasa, (akTop HAKOTIJICHUS

10.BsaumoseiicTBre (POTOHHOIO M3ITYYEHMsl C BELIECTBOM, P KOTOPOM JHEprus (HOTOHOB B
II0JIC SPa MEPEXOJIUT B SHEPTHIO IMOKOS M KUHETHYCCKYIO SHEPrUI0 AICKTPOHA M MMO3UTPOHA,
Ha3bIBaCTCSA
A) koMIITOH-3(hPEeKTOM

b) oOpa3oBaHneM 3JIEKTPOH-TIO3UTPOHHOM MapbI
B) dororddexrom

11.HauGonpmeli npoHuKaromei ciocoGHOCTLIO 00/1a1aeT U3IYYEHHs
A) 6era (B) - u3nydcHue
B) ramma (y) - u3aydeHue
B) anbda (a)— usnydenue

12.CD€I[H$I$I OHCPIus MOHHU3AIINN COCTABJISICT
A) 345B B) 34 B B) 34 MsB

13. AKTMBHOCTB PaIMOHYKJIN/IA B HCTOYHKKE (006pasiie) — 3T0. ...
A) orHomenne uncna ONo CHOHTaHHBIX (CaMOIPOM3BOJIBHBIX) SIACPHBIX IMPEBPALICHHUIA,
MPOUCXOAIINX B HCTOUHHKE (00pasiie), K Macce 9TOro uctoynuka (oopasua) dm.
B) oTHowIeHKe yncna noHM3Upyromux yactuil dN, IPOHHUKAIOIINX B dJIEMEHTapHY0 chepy, K
IUTONIA/IM IIEHTPAJIBHOTO ceueHust dS 3Toii cdhepsi.
B) orHomenue ynciaa dNo cmOHTaHHBIX (CAMONMPOM3BOJIbHBIX) AAEPHBIX NMpeBpalIeHMid,
MPOMCXOISIIIUX B HCTOYHNKe (00pa3ie) 3a uHTepBaJ BpeMenn dt, kK 3TOMy HHTepBay.

14.Onpenenuts nepuon moaypacnazga Ti, ¥ IOCTOSHHYIO pacliafa A PajdOHYKIWAA, €ClOH 3a
CYTKHM €ro akKTUBHOCTh VMEHbIIMIach Ha 75 %.
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A)

A) A =1,610°¢?; T2 = 0,5 ey
B)A=1,6ct T12=0,5¢;
B)A=1,6:102c*; T2 = 0,5 uac;

15.Y910 Takoe hoTOIMEKTpUYECKOE MOTJIONICHHE?

Pty

A) .

16.Komnrou->ddexr - 310

A) B3auMojeiicTBUE€ (POTOHOB C aTOMaMHU TMOTJIOTUTENSI, TPU KOTOPOM (OTOH TMOJTHOCTHIO
OTJIa€T CBOIO 3HEPTUI0 OPOUTAIILHOMY JIEKTPOHY U MPEKpAIaeT CBOE CYIIECTBOBAHUE.

b) B3aumonelictBue (HOTOHHOTO U3ITyYEHHUs C BEIIECTBOM, MPHU KOTOPOM dHEprusi (GOTOHOB B
TOJIE sIIpa MEPEXOAUT B DHEPTHUIO MOKOS M KHHETHUECKYIO SHEPTHIO AJIEKTPOHA U MTO3UTPOHA.
B) ynpyroe crosikHOBeHHEe (DOTOHHOIO H3JIYYEHUS] €O CBOOOJHBIMHM WJIH CJa0bo
CBSI3AHHBIMHU JJIEKTPOHAMM BHeNIHel 000/104kM aToMa, Mpu KOTOpoM (OTOH mepenaer
YacTh CBOEH JHEPIUU CAMOMY JIEKTPOHY U U3MeHsIeT HAMPaBJIeHNe CBOEro ABHKEHUSI.

17.1oporoBas sHeprust 3ddexra 06pa30BaHUS AIEKTPOH-TIO3UTPOHHON Taphl B TOJIE SIApa TIPU
B3aMMOJIEMCTBUM Y-U3JIYUYEHUSI C BELIECTBOM

A) 2,044 M>B b) 1,023 M»B B) 1,023 kB

18.Kak BBINBSUIAT CIEKTPBI B-H3iIydeHU siaep?

- B) /WB) ||| || | ‘|

19.0)Ke-9(1)(1)eKT. ITokazath Ha cxeMe Oke-3JIEKTPOH.

BHEWHWA
thoToH
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20. Yka3aTh cOOTBETCTBYIOIIME SHEPTHH HEHTPOHOB

OBICTpBIC HEUTPOHBI 1-200 kB
MIPOMEKYTOUHBIE HEUTPOHBI ot 200 x3B 50 20 M»B
HAJITEIUIOBbIE HEUTPOHBI menee 0,25 sB
TEIUIOBBbIE HEUTPOHBI ot 0,25 3B 5o 1x3B

Peiimunzoewviit mecm Nel

Bapuanm 2

Anpa ¢ oguHaKOBEIM Z HA3BIBAIOT
A) uzoronamm
b) wmzobapamu
B) uzotonamu

2.Yto onpenenser XMMUYECKHE CBOWCTBA aToma?
A) CTpoeHMe BHEIIHHMX 3JIEKTPOHHBIX 000JI04eK aToMa
b) Pa3smep atoma
B) Dueprus cBs3u HyKJIOHOB B siipe

3.UTo0 onpenenser saepHO-pU3NIECKHEe CBOHCTBA aToMa?
A) DHeprusi CBSI3M HYKJIOHOB B si/ipe
b) Maccel mokost HEMTpoHa U TTPOTOHA
B) Dueprus mokos siapa

4. Kaky1o XxapakTepUCTUKY SApa aTOMa Ha3bIBAIOT MACCOBBIM YUCIIOM?
A) Maccy siapa, BBIpaXXEHHYIO B a.€.M.
b) IlopsiakoBbIii HOMED AIEMEHTa B IEPUOINUECKON CUCTEME DIIEMEHTOB
B) Yuci0 HyKJIOHOB, ()OPMUPYIOUIUX SAPO

5. Ykaxxnute HaOOp U30TOIOB
A) PAr, K, 4OCa.
B) 157N u 146C
B) 1680, 1780, 1880

6. Snpa, XxapaKTepHu3yIoIIrecs OTPAHMYCHHBIM BPEMEHEM JKU3HH, Ha3bIBAIOTCS
A) cTaOMIBHBIMU
B) KOpOTKOXHMBYIIUMHU
B) paamoakTHBHBIMU

7. Yro Takoe paIMOaKTUBHBINA pacnaa?
A) CnoHTaHHOE M3MEHEHHE COCTABA SIAPA M/WJIM JHEPreTH4eCKOro COCTOSHUSL MyTeM
HCITyCKAHHUS YaCTHI H/WJIN (DOTOHOB
b) CnonTaHHOE M3MEHEHHE SHEPreTHUYEeCKOT0 COCTOSIHUA spa
B) CnonTaHHOe M3MEHEHHE COCTaBa si/ipa MyTeM MCIYCKaHHs YacTULl U/UIU (OTOHOB

8.Yro Takoe nepuoj nogypacnaza’?
A) IIpoMexyTOK BpeMEHH, B TEUEHUE KOTOPOTO SAPO pacnasacTcsl HaloJOBUHY
b) IIpoMexyTok BpeMEHH, COOTBETCTBYIOLIUI NIOJOBUHE BPEMEHH JKU3HU PaJIMOHYKINAA
B) IlpomMe:xxyTok BpeMeHH, B Te4eHHe KOTOPOro B CpeHeM pacnajgaercs MoJI0BHHA
HMEIOIIMXCS B TIaHHbIN MOMEHT siiep
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9. MoHusupytolee u3ny4eHne — 3T0. ..
A) aw00i BHI HU3JIYyYeHHUS], B3aHMMOJeliCTBHE KOTOPOIr0 CO Cpeaoil NPUBOAMT K
00pa30BaHUIO HOHOB Pa3HbIX 3HAKOB.
b) mo0oii BuA u3MydeHHs, B3aMMOJCHCTBIE KOTOPOTO CO CPENOil MPHUBOIUT K 0Opa30BaHUIO
HNOHOB OANMHAKOBBLIX 3HAKOB.
B) uznyuenue, cocrosiee U3 MOHOB PAa3HOrO 3HAKA, B3aUMOJCHCTBHE KOTOPOTO CO Cpeaoi
MIPUBOJUT K TOSIBJICHUIO PAJHMOAKTUBHOCTH B MOJIEKYJIaX IAaHHOTO BEIIECTBA.

10. ®aroenc gactui (poronos) O —
A) oTHolIeHHe 0kuaaeMoro 4uciaa yactuil (¢poronon) dN, mepecekarUX NOBEPXHOCTH
MaJleHbKOil cepbl 32 BpeMsl 00/1y4eHHs, K IUIOIIA/IM MONEPeYHOro ceyeHus1 3Toil cepol
ds
b) otnomenune motoka yactuil (dF), MPOHUKAIOMIMX B 3J€MEHTapHYI chepy K ILIOmaan
[EHTPAJIBHOTO CeUCHUs JaHHO# cdepsl (dS).
B) otHomenune uncia gactur (dN), mpoxoasIiux uepe3 JaHHYIO MOBEPXHOCTh 3a WHTEPBAJ
BpemeHnu (dt) k 3TOMy HHTEpBaAITY

11. Kak u3MeHsI€eTCs YHCIIO0 PAANOAKTUBHEIX AA€P B UICTOYHUKE CO BDeMeHeM?
A) N(t) = No-exp(-At).
B) N(t) = No-exp(At)
B) N(t) = No-exp(A/t)

12. B - pacniagy moJIBep>KEeHbI
A) HeMTPOHOM30BLITOYHBIE SAAPA
b) welitpoHOonedunMTHBIC AIpa
B) smpa ¢ omMHaKOBBIM YHCIIOM HEUTPOHOB M IIPOTOHOB

13. B* - pacnaj simpa BO3MOSKEH, KOTIa JUlsl S3Hepruu pacnana Qp BHIMOIHSIETCS CIeyIoIee
YCIIOBHE

0y =(M,(4.2)~ M, (A.Z+1))¢* >0,

A)

Oy =(M,(4,Z)-M,(4,Z-1)-2m)c* >0,
b)
B Qs =(M,(4,2)-M,(4,Z-1))c* ¢, >0,

14. Kakue 0OCHOBHBIE 3aKOHBI COXPAHEHUS BBIITOJIHSIOTCS IPU SASPHBIX MPEBPAIICHUSIX ?
A) 3aKOoHBI COXpaHEHHS PHEPTUU U UMITYJIbC
b) 3akoHbl coxpaHeHHsI 3apPsSiI0BOr0 YMCJIAa 1 MAaCCOBOI0 YUCIA
B) 3akoHbl coxpaHeHHs: OApUOHHOTO YHCIIA U JICIITOHHOTO YUCIa

15 KaKI/Ie HDGO6D33OB&HI/I5I IIPOUCXOAT IIPpU a-pacnaz[e?
A) (AZ)— (A2,Z-1)+ (2,1)
B) (AZ)— (A-2,Z-4)+ (2,4)
B) (A,2)— (A-4,Z-2)+ (4,2)

16. BHyTpeHHsIS KOHBEPCHS — 3TO
A) SIBnenme, HaO0AaeMOe IPH Mepexoe BO30YKIEHHOI0 AaTOMHOIO A/Ipa B
COCTOSIHME ¢ MEeHbIIeH YHeprueil, Koraa BbICB000kK/1aeMasi JHePrusi nepeaaercs
OJIHOMY W3 3JIEKTPOHOB TOI'0 e aTOMa
b) SBnenue, HabnrOMaeMoe Mpu Nepexo/ie Bo30YKIEHHOTO aTOMHOTO sI/Ipa B COCTOSIHUE C
MEHBIIIEH SHepruei, Korjaa BRICBOO0XK1aeMasi YHEPIvsl H3JIy4aeTcsl B BUJE Y-KBAaHTa
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B) SlBnenue, HaOir01aEMOC TIPU MEPEX0JIC METACTAOMIILHOTO aTOMHOT'O SIIpa B OCHOBHOE
COCTOSIHHE, KOT'/Ia BBICBOOOIK[aeMasi SHEPTHUs M3IIy4aeTCsl B BUJIC Y-KBaHTA

17. Yem conpoBOKIAIOTCS IEPEXOIBI MEXKTY PAa3IMYHBIMU BO30YXIEHHBIMU COCTOSHUSMU Spa?
A) Ucnyckanuem y-KaHTOB
b) Ucnyckannem KOHBEPCHOHHBIX AJIEKTPOHOB
B) O0a orBera sBJASIOTCS cNIPaBeAIUBBIMHA

18. fxpa, neHTHYHBIE IO HYKJIOHHOMY COCTaBY, HAXOJIIINECS B Pa3HbIX METACTaOMIbHBIX
BO30Y)KJICHHBIX COCTOSTHUSAX Ha3bIBAIOTCS
A) HyKnuaamu
b) uzoTtonamu
B) usomepamu

19. Yro Takoe COeKTp U3IydeHHUs ?
A) DHepreTnyeckoe pacnpejejieHue YacTHIL
b) Pacnpenenenue yactui no Maccam
B) I'pymnmna uzmyyaembIx yacTHIl, 00JIaJalolIMX OJJTMHAKOBOM SHEpruei

20. Kak BBIMJISIAT CIIEKTPHL (-U3JIYUEHUS siep?

- Ka

- Kp

Eaxe

B) /B)

A) L1

Peiimunzoewvtit mecm Ne2
Bapuanm 1

1. [dosumerpuyeckue BENMYUHBI, ABISIONMECS HEMOCPEACTBEHHO ONPEIEISIEMBIME B M3MEPEHUSIX
BEJIMYMHAMH, NPEIHA3HAYCHHBIMU JUIS OLICHKW HOPMHUPYEMBIX BEIMYHMH PU PAJAAAIMOHHOM
KOHTpOJIE

A) 6a30BbIe GU3HYECCKUE BETUINHBI
B) HOpMupYyeMbIe BETMYHHBI
B) onepannoHHbIe BeJIMINHBI

2. Mepa pucka BO3HUKHOBEHMS OTNAJIEHHBIX IOCJIEJCTBHMI 00JIyYeHHs BCErO Teja YelOBEKa M
OTJIEIbHBIX €0 OPraHOB € YYETOM UX PaAMOYYBCTBUTEIbHOCTU
A) IornomenHas 103a
b) DkBuBaneHTHas 103a
B) D¢ dexTnBHas no3a

3.PaccunTarh MOTJOIIEHHYIO M SKBMBAJIEHTHYIO JIO3bl OT CMEIIAHHOTO MCTOYHUKA M3ITYYEHUS,
€CJIU J103a OT raMMa-u3iydeHust 1 paj, ot 6era-usnydenus — 10 pan, ot anbda-uznydenus — 1
pazi ¥ OT OBICTPLIX HEUTPOHOB — 1 paj.
A) D=13 pao, H=31 63p
b) D=13 65p, H=31 pao
B) D=13 pao, H=13 63p
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4. Bpenubie ouojyiornueckre dhheKThl 00IyVUeHHS, HE UMEIOIINE JI030BOTO MOPOra, BEPOSTHOCTD
BO3HHMKHOBCHHA KOTOPHIX IPOINOPIIMOHAIIBLHA J03€ , 4 TAXKCECTh UX IIPOSABJICHUSI HC 3aBHUCHT OT

JO3bI.

A) Croxactudeckue 3ppexTnl
b) [lerepmunupoBanHbie 3(HeKThI
B) ®oToaddexTs

5. PHCK BO3HMKHOBEHHWS CTOXAaTHYECKHX  3(P(EeKTOB 06Iy4eHHs B 3aBMCHMOCTH OT JIO3bI
HMOHU3UPYIOIIET0 00Iy4YeHUs ONUCHIBACTCA:
A) KBagpatuunoii pyHkiuei
b) DxcnoHeHmanbHON QpyHKINEH
B) JIuneiiHo# 0ecioporoBoi Moae/ib10

6. Pammo6uonoruueckuii mapagokc — 310
A) HecoorBercTBHE MEXKIY MAJbIM KOJUYECTBOM IMOIJIOMIEHHONW JHEPrum
U3JIYYeHUS] W CTeNeHbI0 peakuuud OHOJOTHYeCKOro 00beKTa, BIVIOTH [10
J1eTaJbHOIr0 MCX0AA.
b) Paznoxxenne XuMUYECKUX COCTMHEHHH TIOT IEHCTBUEM HOHU3UPYIONTUX H3TydeHUN
B) Orpannyenue GpyHKIIMOHATHHOW aKTHBHOCTH U THOENh 3HAYMTEIIBHOTO KOJUYECTBA
KJIETOK OT OOJIBIINX /103 O0ITy4YeHHUs

7. Kepma — 510
A) BeIMUMHA OSHEPrMU MOHU3MPYIOIIETO M3IydeHHs, IIepelaHHas BeleCTBY.

BripaxkaeTcsi Kak OTHOIIICHHE YHEPTUU M3Ty4YEHUs, TIOTJIOMEHHON B IaHHOM 00BEME, K
Macce BEIecTBa B 3TOM 00bEME.

b) cymMMa HayYadbHBIX KHHETHYECKHX DJHEpPruil BceX 3apsizKeHHbIX 4YacTHIl,
OCBOOOKIEHHBIX  He3apsi’KeHHBIM  HOHHM3MPYIOIIUM  HM3JyuyeHHeM (TaKuM
KakK (pOTOHBI MJIM HEITPOHBI) B 00pa3ile BelllecTBa, OTHECEHHAsI K Macce odpa3ua.
B) cpemnsis nmons sHepruw, TEpeAaHHOW DJJIEKTpOHAM, KOTOpas TepseTcs dYepe3
TOPMO3HOE M3TyYCHHE

8. Yxkaxwure Bun MU, ko3 )UIMEHT KauecTBA KOTOPOrO MMEET HaubOJIbIIee 3HAYCHHUE:
A) HEUTpOHHOE
b) 6era-uznyuenue
B) anbda-uznyyenne

9. Koodduuuenr kauecTpa u3ydeHUs 3aBUCHUT OT:
A) mMacchl 001yd4aeMoro BeliecTBa
B) Bu1a noHN3UPYIOMIEro U3JIy4eHust
B) mpupoabr oGmydaeMoro BeriecTsa

10. Aerepmunuposannbie 3 dektsl npu aBapur Ha ADC 0OBIYHO TPOSABIAIOTCS
A) pasBUTHEM OCTPOM JIy4eBoil 00J1e3HH
b) noBbleHHOM YacTOTON pakoBBIX 3a00J€BaHUN
B) B mosiBieHUM y JHMIl PENpOIyKTUBHOTO BO3pacTa MOTOMCTBA C HACJIEICTBEHHBIMU
3200JIeBaHUSIMU M TIOPOKAMH Pa3BUTHS
I') pa3BuTHEM XpOHHYECKOM JTyueBOil 0OJIe3HU

11.Penrren — 510 enuuuna
A) TIOTJIOIIEHHOM J03BI
b) skBUBaJIEHTHOM 1031
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https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D0%B7%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B8%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%82%D1%80%D0%BE%D0%BD

B) 3kcno3unmonHoii 10361

12.OtHocutenbHas Guonornueckas 3PGEKTUBHOCTb — 3TO OTHOIIEHUE IOTJIONIEHHON 03Bl

00pa3roBoro w3nydyeHus Do, BBI3BIBAIOIIETO ONPEACICHHBIA OHOJOTHYecKUi 3¢ deKT, K

IOIJIOIICHHOM JI03€ JIAHHOTO M3JydeHHs] Dx, BBI3BIBAIOMIETO TaKOW e OWOJIOTHYCCKUI
sddekt. B kauecTBe 00pa30BOr0 M3IYUYCHUS HA IPAKTUKE MIPUHUMAETCS
A)31eKTpoHHOE bB) pentrenosckoe B) o-uznyuenue

13. CocrosHue B3auMoelcTBUS (DOTOHHOTO M3IIYYEHHS C BELIECTBOM, IIPU KOTOPOM CyMMAapHAsl
KHHETHYECKAasl SHEPIUs BCEX DJIEKTPOHOB, BXOMSIIUX B paccCMaTpHBacMbIli 00BEM BEIIECTBA,
paBHA CYMMapHOW KHHETUYCCKOM YHESPIrUH 3JICKTPOHOB, HOKUJIAIONINX €0, Ha3hIBACTCS

A) pOoTOHHBIM paBHOBECHEM
b) sHepreTuveckuM paBHOBECHEM
B) 3/1eKTPOHHBIM paBHOBECHEM

14. Dxcnosunmonnas 103a — 3710:
A) [no30Basi XapakTepMcTHMKa (OTOHHOrO0 M3JIy4YeHUS, PaBHAsA a0COJHTHOMY
3HAYEHUIO TMOJHOI0 3aps/ia MOHOB OJHOI0 3HAKa, KOTOpPble 00pa3yloTcsi B BO3AyXe
NPH OJJHOM TOPMOKEHHH 3JIeKTPOHOB U MO3UTPOHOB, 0CBOOOKIaeMbIX (poTOHAMHU B
eIMHHIEe MAcChl BO3/AyXa.
b) BenwumHa, paBHas MOTJIONIEHHOW /03¢ B TKaHW WJIM OpraHe, YMHOXEHHOW Ha
K03 (dUIIMEHT KauecTBa JaHHOTO BHUJIAa U3TYUYECHHUS, OTPAXKAIOUIUI CIOCOOHOCTD W3ITydEHHS
MOBPEXKJaTh TKAaHU OpraHU3Ma.
B) ocHoBHas po3uMerpuueckas BeNWYHMHA, XapaKTepusylomas (OTOHHOE H3Iy4YeHUE U
paBHasi OTHOLICHWIO CpPEOHEH OJHEpPruH, IepelaHHON HOHU3ZUPYIOIIUM H3JIyYeHUEM
BEIIIECTBY B AJIEMEHTAPHOM 00BbEME, K Macce BEIIECTBA B ATOM 00BbEME.

15. DkBuBanenTHAsg K03a — 3TO
A) BeJIMYMHA, PaBHAsl NMOIJIOIMEHHOM 03¢ B TKAHM MJIM OpraHe, YMHOKeHHOH Ha
KOY(PUIUEHT KayecTBa JAHHOT0 BMAAa M3JIYyYeHHUS], OTPAKAIOIIMUIA CIOCOOHOCTH
U3JIYYEeHHUsI MOBPEKAaTh TKAHU OPraHu3Ma.
b) mosoBas xapaktepucTtuka (OTOHHOTO H3JIYUYCHHUs, paBHas aOCOIIOTHOMY 3HAYCHHIO
MOJIHOTO 3apsifa MOHOB OJHOIO 3HAaKa, KOTOPbIE OOpa3ylTCs B BO3AyXE IMPHU IOJTHOM
TOPMOKEHHUHU DJIEKTPOHOB U TIO3UTPOHOB, OCBOOOXIAaeMBIX (DOTOHAMH B €IMHHIIE MAaCChI
BO3/IyXa.
B) BenmnuunHa, paBHas OTHOIIECHUIO YHEPTUH HMOHU3UPYIOIIETO W3JIYYCHHUSI, MOTIIONMICHHON
3JIEMEHTOM 00JIy4aeMOT0 BEIIEeCTBa, K MACCe 3TOTO JIEMEHTA.

16.Kakue 3 ekThl M3/1yueHNs HA3bIBAIOT FEHETUYECKHMMU?

A) DddexTsl BO3IEHCTBUS pauiallii Ha YeJI0BeKa, BO3HUKAIOIINE B OPraHU3ME YeI0BeKa,
KOTOPBIH MmoABeprayics o0Iy4eHHUIO U MPOSIBISIFOTCS Yepe3 CPAaBHUTEIBHO KOPOTKUH
MIPOMEXYTOK BPEMEHH IocIie 00aydeHus (4achl, THHU).

b) Dddextsr Bo3aeHCTBIS panaliy Ha YelI0BeKa, BOZHUKAIOIINE B OPraHU3Me YelloBeKa,
KOTOPBIN MojABeprajics o0IydeHUIO U MPOSBIISIOTCS Yepe3 HECKOJIbKO JIET WIIH JaXKe
JECATUIETUI

B) O¢dexTnI Bo3aeiicTBEA paguanui HA YeJ10BEKa CBA3AHHBIC ¢ MIOBPEKICHHEM
FeHeTHYECKOr0 annapara 1 nNposiBJIA0IUecs B CJIeIYI0LIEM I MOCIe Y I0LHX
MOKOJICHUAX

17. Exaunnna usmepenus sbdextuBHoi 10361 B CU
A) I'peit
b) 3uBept
B) Pentren
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D0%BB%D0%BE%D1%89%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D0%BB%D0%BE%D1%89%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0

18 Pacyer MONIHOCTH 3KCIO3UIIMOHHOW JO3bI L Ha pacCTOdHUU I OT AAHHOTO WCTOYHUKA C

W3BECTHOM aKTUBHOCTBIO A

AT, , 7T, , AT,

A)X:r—z B) A B)X r

19.Kakue 6uonoruyeckue 3 HeKTh M3ITYIEHHS ABIIOTCS OCHOBHBIMU IPH OOIYIEHUHM JIOMIEH C
no3amu Mesee 1 I'p:
A) CroxacTuueckue
b) Comaruueckue
B) JlerepmunHnpoBaHHbIE

20. Jlerkue uenoBeka 0OIY4aIOT yY-KBAHTAMH M TEIUIOBBIMU HeHTpoHamH. IlorionieHHas 103a Y-
KBaHTOB cocTaBuia 3 MKI'p, a mHertpoHnoB — 4 Mmkl'p. Uemy paBHa SKBHUBAJIEHTHAs J103a B
JIETKUX?

A) 83 Mk3B b) 7 Mx3B B) 23 mx3B

Peiimunczoewviit mecm Ne2
Bapuanm 2

1. KoprycKkyinsspHOe HOHH3UPYIOIIEe U3ITyICHHE.
A) anbda (o), ramma (y) - H3ITydCHHE
B) ramma (y), 6era (BB) - n3nydyenue
B) anbda (o), 0era (B)— usznydyenue

2.Y10 Takoe KOMOTOHOBCKOE paccesiaue?

Pty

A) .

3. Eanunna akruBHoctu B cucreme CU
A) Bekkepelb b) Kropu B) 3usepr

4. MznyyeHue, cocTosliee M3 HE3apsHKEHHBIX YacTHIl, CHOCOOHBIX CO3/1aBaTh HEMOCPEICTBEHHO
MOHU3HPYIOIIee U3TYYEHUE U (WJIM) BBI3bIBATH S/IEPHBIC IPEBPAILICHUS.
A) HenocpeiIcTBEHHO HOHU3UPYIOLIEE U3ITydeHHE
b) KocBenHno nonusupyomiee u3jy4eHmne

5.3ammura 0T HIOHU3UPYIOIIETO U3TYYECHUS — ITO ...
A) cocTosiHHE 3alIUIEHHOCTH HACTOSIIETo U OyIyIIUX TOKOJICEHUH JI0Je OT BPEIHOTO
JUISL MIX 3I0POBbsSI BO3/IEUCTBUS HOHU3UPYIOLLETO U3JTYUECHUS.
b) kommiekc (u3nyecKHX, TeXHHYECKMX M OPraHM3ALUOHHBIX MepPONPHUSITHIA,
HANPABJECHHBbIX HA CHU)KEHHE YPOBHH M3JIy4YeHHsl Ha 3aJaHHOM oOoO0ObeKkTe, B
3aJaHHOI TOYKe WJIN 00J1aCTH MPOCTPAHCTBA /10 32JAHHOI BeJIMYHMHBI.
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B) onpenenenue paananimoHHONW OOCTAaHOBKM B TEXHOJOrMYeckux nomeueHusx ADC,
BBIOOpP MaTEepHAaJIOB 3aIUTHI, TOJIIHWHBI CTEH OMEIIEHUH ¢ 000pyI0BaHUEM KOHTYPOB.

6. Kak cBsi3anbl 103a ¥ QUIrOCHC U3IYYEHUS B BELIECTBE?
A) | B noJie HemocpeaCcTBEHHO 1.
HOHHM3HUPYIOLIEro

20

'

H3JIyYeHUs D = J‘E(
0

dN,
dE!

c

dE! .

|l\)

b) B none koceenno

UORU3UPYIOULE20 U3IYUCHUA D = Z E}( u’[???.,.’” (E-Y )(I) (ET)

B) | B nmoxne dboronHoro 3. 0
HN3JYUYCHUA B YCJIIOBUAX D _ L (E ) d(D (EC ) dE
3JIEKTPOHHOTO PABHOBECHSI o c JE c

0 c

7.3a1ura pacCTOSHUEM OT HOHHU3UPYIOIIETO U3IYIEHHUS: .. .
A) ¢ yBeJIHYE€HHEM PACCTOSTHUSI YMEHbIIAETCS MOIIHOCTh U3JIy4YeHUs
b) ¢ yBenuueHrnem paccTosIHUSI YMEHBIIAETCS TaMMa-TIOCTOsIHHAS JAHHOTO PaTMOHYKIIHA
B) ¢ yBenmuennem paccTosiHHUSI OT MICTOYHHUKA YMEHBIIIAETCS aKTUBHOCTD TIpernapara

8. Uznyuenue ¢ auskoi JII1D
A)  (oTOHBI, JIEKTPOHDI, ObICTPbIE POTOHbI
b)  o-vacTuibl, MeaIeHHBIE IPOTOHBI
B)  Bce BhIIIEnepeUHCIICHHBIC YaCTHITBI

9. TI1OTHOMOHU3UPYIOIIIEE H3ITYICHHE
A) JIID > 10 xaB/mMkm
b) JIID < 10 x»B/Mxm
B) JIIID > 100 x3B/mMkm

10. Yo OoNpeACIACT PaAUOYYBCTBUTCIIBHOCTD KJICTOK OMOJIOTMYECKOM TKaHU?

A) PHK
b)  Slnepnas memOpana
B) JHK

11. KnerouHas MyTaiiys BO3MOXKHA B cIy4ae
A) IlpaBunbHO# penapanuu nmospexacHui JTHK
b) PenponyktuBHO#M rubenu KIeTKu
B) Omm6ounoii penapanun nospexaennii JHK

12. Buonoruyeckuii 3PexT, I KOTOPOTO MPEearnoaaracTcs CyIeCTBOBAHME OPOra, HUXKE
KOTOPOTro 3P heKT OTCYTCTBYET, a BhIIIE - THKECTh dQ(heKTa 3aBUCHT OT JIO3bI
A) CroxacTU4ecKui
b) /lerepmMmuHMpOBaHHBII
B) T'enernueckuii

13.Ilpy KakMX MUHMMAJIBHBIX J103aX OOJY4YEHHUs BCEro Tena (OTOHAMU BO3MOYKHA
IPEXJIEBPEMEHHAsI CMEPTh B PE3YNIbTaTe PA3BUTHsI JETCPMUHUPOBAHHBIX (G HEKTOB?
A) 1Tp
b) 4Tp
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B) 10Tp

14. Bbuonoruveckuii 3HEKT, BOZHUKAOIIUN IPH JIFOOBIX 033X 00IYUCHHUS, BEPOSTHOCTD
MOSIBJICHUS KOTOPOT'O PACTET C YBEIUYCHUEM JIO3bI
A) CroxacTuyeckuii
b) JlerepmuHMpOBaHHBIN
B) I'enernueckuii

15. B kayecTBe IOPOroBOM 036! JUIS MPAKTUYECKHUX 11€JIEH MCIOIL3YIOT BEAUUYUHY
A) LDo
B) LDos
B) LDgs

16. ITepnoJ1 CKpBITOTO pa3BUTHsI 3200JICBAHUS, OTISISIONNN BO3ICHCTBIEC HOHU3UPYIOIICH
paaualy Ha OpraHu3M OT IposBiieHUs dPdeKkTa B BUIAC TUArHOCTUPYEMOTO 3a00IeBaHUs
HA3bIBAIOT

A) Ilepuogom peabmiuTauu
b) JlateHTHBIM nEpuOAOM
B) Ilepuonowm yracanus

17. Ilornomenyas no3a B TKaHW IIPUA OOJYUYEHHH IMOTOKOM TEIJIOBLIX HEHTPOHOB cocTasisgeT 100
MKI'p. KakuMu A0JDKHEL OBITh MOTJIOIIEHHBIE JTO3bI B TKAHW (POTOHHOI'O M O-U3IYYECHUH IS
IOJIYYCHHMS DKBHUBAJICHTHOIO OMOJOTrHYecKoro 3ddexra?

A) 500 mxI'p u 25 mxI'p
b) 500 MxI'p u 100 MxI'p
B) 100 MxI'p u 25 mMxI'p

18. Uto J1e)KHUT B OCHOBE MPEANOJIOKEHUS 0 OECIIOPOrOBOM JIEHCTBUM HOHU3UPYIOIIETO
U3Iy4YEHHUs?
A) IlocTossHHOE MPUCYTCTBUE B KU3HU YEJIOBEKA TEXHOTCHHBIX HCTOYHUKOB M3JTy4ICHHS
b) CymecrBoBaHue NPUPOJIHOTO PAAUANMOHHOTO (poHA
B) OcoGeHHOCTH reHeTHYeCKOT0 HaCIeaus

19. Coraacao MKP3, B 00JaCTH MaJIBIX 103 3aBUCUMOCTh «J103a—3¢h(EKT» NpeAcTaBIsIeT co000M
A) DKCIOHEHIMAIbHYIO 3aBUCHMOCTh
b) OG6patHO mMponopHHOHATBHYIO 3aBUCUMOCTh
B) nmpocTyo nponopuHoOHAJIBLHOCTb MEXKIY 10301 U PUCKOM

Zo.quV paBHA IIOIJIOIIICHHAsA d034 B 6I/IOHOFI/I‘ICCKOI‘/‘I TKAHU IIPpU CO6J'IIOI[CHI/II/I AJICKTPOHHOT'O
PABHOBECCHs, €CJIU SKCIIO3UIIMOHHAA J103a COCTABJISICT 1P (CI/D(7
A) 0,873 pan
B) 8,73-107 Jim/kr
B) 33,85 I'p

Kpumepuu oyenueanua komnemenyuit (pe3yibmamos):

TecT cuuTaeTcs BBHIIOJHEHHBIM IIpU yCJIOBUU MPABUIIBHOTO PCHICHUA HC MCHCC 60% MMPEIJIOKCHHBIX
3aJIaHUM OJHOTO M3 BAapHUaHTOB.

Onucanue wKavl oueHueanusn:

Bce pemiennble 3a1aHUS B KaXI0M BapHaHTe CyMMapHO OolleHHBatoTcs 2 Oammamu: 3aganus 1-20 — 1
6an kaxaoe (MUHUMYM 12 Gansos).
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