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ObsacTh NpUMEHeHus

@onx oueHouynbix cpeactB (POC) — sBusgercs 00s3aTeIbHBIM MPUIOKEHHEM K padoueit
nporpaMMe JUCHMIUIMHBI «Jlo3MMeTpus M 3aluTa OT MOHU3UPYIOLIMX M3IY4YEeHUI» U obecreuuBaer
IIPOBEPKY OCBOEHHUSI IUIAHUPYEMBIX pE3YJIbTaTOB OO0Y4YeHMsI (KOMIETEHLUMH M UX HWHAUKATOPOB)
HOCPEICTBOM MEPOIPHUIATUN TEKYIIEH U IPOMEKYTOYHOHN aTTECTalUH 110 TUCLIUITIIMHE.

Hesn 1 3a1aun PpoHIA OLIEHOYHBIX CPEACTB

Lenpto @oHAa OIEHOYHBIX CPEACTB SIBIISCTCS YCTAHOBJICHHE COOTBETCTBHUS YpPOBHS
HOJArOTOBKM OOyyaromuxcst TpeOoBaHUAM (heAepalbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa.

I[HSI JOCTHXXCHUA MMOCTaBJIICHHOM neian CDOH,HOM OLICHOYHLBIX CpCACTB IO JUCHUIIIIMHC
«Jlo3umeTpus U 3aIuTa OT HOHU3UPYIOLIMX M3JIyUYEHHUH» PpeIaroTcs caeayrolue 3a1aun:

— KOHTpOJIb M YIPAaBJICHHE MPOLECCOM NMPHOOpPETeHHUsS OOYYAIONUMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JTAHHOM JUCLMILINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHHA KOMHCTGHHHﬁ, NpeaAyCMOTPCHHBIX B paMKax HaHHOﬁ
JUCLUIUIMHBI;

— obecrie4yeHre COOTBETCTBUSI PE3ybTaTOB OOyueHHUs 3ahadaMm Oynyiied npodeccruoHalbHON
NeSITeIbHOCTH Yepe3 COBEPIIEHCTBOBAHHE TPAJAMLIMOHHBIX U BHEJPEHUE MHHOBAI[MOHHBIX METO/0B
o0yudeHus: B 00pa30BaTebHBIN MpoliecC B paMKaxX JaHHOW JUCLMUILINHBI.

1. Hepeqenb NJIAaHHPYEMBIX Pe3yJabTaTOB oﬁyqemm o JTMCUMUIIJINHE, COOTHECCHHBIX C
IVIAHUPYEMBIMH pE3yJbTaTaMHU 0CBOCHUSA 06pa30BaTeJ’[bH0ﬁ MporpaMmal

1.1. B pesynbrate ocBoenus OOII crenuanurera 0OyYarOIIUNCS TOJDKEH OBIIAJETh CICIYIOIIMMHU
pe3ynbTaTaMi 00y4YeHHs MO AUCIUILTHHE:

Koasbi HanmeHoBaHHe KOMIIETEHIMH Koa u HanMeHOBaHHe HHIUKATOpPA
KOMIIeTeHIHIi JAOCTHKEHUS] KOMIIETeHIIUU
IIK-10 Cnoco6eH IpoBECTH OLEHKY SIIEPHON U 3-I1K-10 3HaTh KPUTEPHHU AACPHOU U

Pa/MaLHOHHON 6E30MaCHOCTH TIPHU panuainroHHoi 6e3onacHoctu 9V

HKCIUTyaTallu U BBIBOJIE U3 HKCILTyaTal[H
SJIEPHBIX SHEPreTUUYECKUX YCTaHOBOK, a
TaKXe MpH 0OpaIleHUH C sIJIEPHBIM
TOIUIMBOM U PaJJMOAKTUBHBIMU OTXOJaMHU

V-1IK-10 ymeTp NpoBOANUTE OLIEHKH
AIEPHOM U pagualliOHHON
oe3omacHocTH SIDY;

B-IIK-10 BnageTs MeTO1aMU OLIEHKU
AIEPHOM U pagualliOHHON
0€30IacHOCTH IpU SKCIUTyaTalluu
DY, a Takxke npu oOpalleHuu ¢
AJIEPHBIM TOIUIMBOM U
pai0aKTHBHBIMHU OTXOJ[AMH;

MK-11 CrniocobeH aHaIM3UpOBaTh TEXHOJIOTHH 3-TIK-11 3HATH paBHIa TEXHUKH
MOHTaXa, pEMOHTA 1 ICMOHTaXa 0€e30MacHOCTH IpH MIPOBEICHUN
obopynoBanus 19V NPUMEHUTENTBHO K MOHTa)ka, PEMOHTA U IEMOHTaa
YCIIOBHUSIM COOPYKEHHS, SKCIUTyaTalluu U oGopynosarus DY
CHATHS C 3KCILTyaTalluy S3HEProOIOKOB

V-IIK-11 ymeTs IpoBOAUTH MOHTAX,
PEMOHT U IEMOHTaX 000py/I0BaHUs
SADY npuMeHNTENBHO K YCIOBUAM
COOPYXKEHHUS, SKCILTyaTallul U CHITUS
C 3KcIUTyaTanuu 3HeprooiaokoB ADC;

ADC

B-IIK-11 BrnageTh HaBBIKAMU
MOHTQXHBIX U JICMOHTQKHBIX paboT
Ha TEXHOJIOTUYECKOM 000PYOBAHNH,




1.2. Dmanwt hopmupoeanus komnemenyuii 6 npoyecce oceoenusn OIl cneyuanumema

KoMmmnoHeHTbl KOMIIEeTEHIUH, Kak MpaBuiIo, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydvarorerocs. Bemonnenne u 3ammura BKP sBisiroTcs Bugom ydeOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mpouecc (GOpMUPOBAHHSI KOMIETECHIUH.

Oranbl GOopMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI IUCIUTUIUHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCA OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBble ymeHHs. CTyneHT
BOCIPOM3BOAUT TEPMHUHBI, (DaKThl, METOIbI, TOHTHS, IPUHIUIIBI U MPaBUia; periaeT yueOHble 3a1auu
no oOpasiy;
- OCHOBHOM »Tanm — 3HAHMS, YMEHHUA, HaBbIKH, obOecreyuBarouiye (HOpMHUPOBAHHE KOMIIETECHLIUH,
3HAUUTENIBHO BO3pacTalOT, HO €I€ HE JOCTUrarT WTOrOBBIX 3HadeHM. Ha »TOM sTame crymeHt
OCBaMBaeT aHAJIUTHYECKHUE MACHCTBHUS C MPEIMETHBIMH 3HAHUSMH [0 JHUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pellaTh yuyeOHbIE 3a/laul, BHOCS KOPPEKTUBBI B aITOPUTM JEHCTBHUM, OCYLLECTBIISSA
KOPPEKIIHIO B X0J1¢ pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAIIMI dTal — Ha 3TOM 3Tale CTYJEHT JOCTHraeT UTOTOBBIX IOKa3aTesel MO 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBII 00BbEM 3HAHUI, OBNIAIEBA€T BCEMHU YMEHUSIMU U
HaBBIKaMU B c(epe 3asBieHHONW KoMmmneTeHIuH. OH crnocoOeH HMCMONb30BaTh ATH 3HAHUSA, YMEHUS,
HAaBBIKM MPU PEIICHUH 3aa4 MTOBBIIIEHHON CJI0KHOCTH U B HECTAHJIAPTHBIX YCIOBUSAX.

Oranbl  GOPMHPOBAHUS KOMIIETCHIIMHA B XOJE€ OCBOCHHUS JUCIHMIUIMHBI OTPAXAIOTCS B
tematndyeckoM miane (cm. PITJT).

1.3. Ca3b Me:xkay (popMupyeMbIMH KOMIIETEHIIUAMH U GOpMaMU KOHTPOJISI MX OCBOEHUS

Ne | Konrpoaupyemsie pasgeast | Huapukarop nocrukennss | HammeHoBanmne oneHo4HOro

n/n (TeMbI) AMCHUTNIIMHBI KOMIIeTeHIIUH cpeAcTBa TeKylleii u
NPOMEKYTOYHOM
aTTecTaluu
Texymas arrecranus, 6 cemecTp

1. |Paspen V-IIK-10, 3-ITK-10, B-IIK-10 |Tect Nel
V-IIK-11, 3-T1K-11, B-TIK-11

2. Paznen 2 V-TIK-10, 3-TIK-10, B-TIK-10 |KorTponsras pabora 1
V-IIK-11, 3-T1K-11, B-TIK-11

3. Paznen 3 V-TIK-10, 3-TIK-10, B-TIK-10 |KouTponbHas padora 2
VY-IIK-11, 3-T11K-11, B-TIK-11

4. Pazpnen 4 V-IIK-10, 3-I1K-10, B-TTK-10 [Tect Ne2

V-1IK-11, 3-T1K-11, B-TIK-11

IIpomexxyTouHBIN aTTecTanus, 6 ceMecTp
OKk3ameH V-TIK-10, 3-TIK-10, B-TTK-10 (Bompocst k sk3ameny
V-TIK-11, 3-T1K-11, B-TIK-11




2. Onucanne nokasareseil 1 KpUTepHeB OLIEHUBAHUS KOMIIETeHIMI HA Pa3IMYHBIX 3Tanax ux opMUpoBaHuUs, ONMCAHME KA OLleHUBAHUS
KoHeuHbIMU pe3yiabTaTaMd OCBOEHHS IPOrpaMMbl JUCLMIUIMHBI SBJISIOTCA COPMHUPOBAHHBIE KOTHUTHUBHBIE JECKPHUITOPBI «3HATBY», «YMETbY,
«BIJIAZIETH», PACIIMCAHHBIE TI0 OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE IIpUBEAEHbI B I1.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3jIMYHOIo BUAA yUEOHBIX 3aHATHHA U CaMOCTOSITEIbHOIN paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaX/IOM dTare: HOPOTOBbIH, IPOJIBUHYTHIA U BHICOKH.

YpoBHu CoaepxaresbHoe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MIaTudanabHas
onucaHue YPOBHS % HIKAJIA I OLeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBoOpueckas AeATENbHOCTh | Bruouaem nHudcecmosauuu ypogets.
Bce 6uowi komnemenyuti CryneHT JeMOHCTPUPYET CBOOOHOE 00IajaHne
chopmuposarvl Ha 8bICOKOM KOMIIETEHIIUSIMH, CITIOCOOCH MPUMEHUTH UX B A/
VpO8He 8 COOMBEMCMEUU C HECTAaHAAPTHBIX CUTYAIHSX: TTOKA3bIBACT 90-100 Ormao/
yensamu u 3a0avamu YMEHHE CaMOCTOSTEIbHO IPUHUMATh PELICHHE, 3auTero
OUCYUNTIUHDBL pemarh mpobiemMy/3agady TEOPETUIECKOTO HITH
MIPUKJIATHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeHnenue 3HaHUU W | Bruoyaem nHudxcecmoswuil ypogeHts.
Bce 6uovi komnemenyutl ymeHuid B Oonee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJICHUE B/
chopmuposarvl Ha KOHTEKCTaX y4eOHOH U | KOMIETCHLHSIMH: TEMOHCTPUPYET CIIOCOOHOCTH 85-89 OueHp XOpoIo/
NPOOSUHYMOM YPOBHE & poheccuoHaIbHOM coOHMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasamMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO UCHOJIb30BaTh MH(OPMAIIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil [0Jeil | cCaMOCTOSTEIHHO HAMIEHHBIX TEOPETUUECKUX C/
CaMOCTOSITEJIbHOCTH U | HCTOYHHMKOB U MJUTIOCTPUPOBATH UMHU
WHUIIHATHBBI TEOpPETHYECKHE HOJ‘IO)KEHE?I W 000CHOBBIBATh 75-84 )3(OPOIHO/
NPaKTUKY IPUMEHEHHUS. AuTeHo
D/
70-74 Xoporo/
3ayTeHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPHUPYET BIIaJICHHE 65-69 D/VY nosnerBoputensHO/
Bce 6uowi komnemenyuti JeSITENIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4reHo
cgpopmuposaHvl Ha NOPO208OM u3Jaraer B mpejesax 3agad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOJIUPYEMBIN MaTepHal. 60-64 E/llocpencserto
/3auTeHo
Hwu:xe moporosoro OTcyTCTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbsHo/
CTyneHT He B COCTOSIHUU MPOJEMOHCTPUPOBATh 00IaJaHNe KOMIIETCHIIUSAMH B 3a4yteHo
CTaHJAPTHBIX CUTYAIHSIX.




OneHnBaHue pe3ynbTaToB OOYyUEHUSl CTYAEHTOB MO AUCLUMILIAHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

Kpurepun onieHuBaHMs KOMIETEHIUN HA KaX/10M 3Talle U3y4eHUs TUCLMIUIMHBI U KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoasaTcs B 1. 4 @OC. Mtorosslil ypoBeHb c(hOPMUPOBAHHOCTH KOMIETESHIIUH
IpU M3yYEHUU AUCLHMILTUHBI ompenenserca no tabmuue. [Ipu 3tom cienyer moHUMarh, YTO TpaHMIIA
MEXJY YPOBHSMHU JJIsi KOHKPETHBIX pE€3YyJIbTaTOB OCBOEHMsI 00pa30oBaTENbHOM IMPOrpaMMbl MOKET

CMEIIAaThCs.

Yposenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbLCOKULL
BbICOKULL Nnopo2oswiii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL nopo2coewlii
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. Meroauyeckne MaTepHalibl, ONpeAelsiomMe MPOUEeAyPbl OLEHUBAHUSI 3HAHMI, YyMeHMId,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEPU3YIOIIMX 3TaNbl (JPOPMUPOBAHUA KOMIIETEHIH

Hrorosas arTecTanuus 1Mo AUCHUILINHE ABJIACTCA MHTCTIPAJIBHBIM IMOKA3aTCIIEM Ka4€CTBa TCOPECTHIYCCKUX U
MPAKTUYCCKUX 3HAaHUM M HaBBIKOB 06yqafoumxcs1 IO JUCHUIINIMHE W CKJIaAbIBACTCA M3 OICHOK,
IMOJIYYCHHBIX B XOO€ TeKymefI u HpOMe)KYTO‘-IHOI\/'I aTTCCTalluu.

Tekymias arrecTanys B CEMECTPE MPOBOJIUTCSA C IEJIbI0 00eCTeueHrsT CBOEBPEMEHHOM 00OpaTHOM CBSI3H,
JUTSL KOPPEKIMK 00Y4YeHHUsI, aKTUBH3AIMH CAMOCTOSATEIHHON PabOThl 00yUYaIOIINXCS.

HpOMe)KYTO‘-IHaH arrectanusa Mnp€aHasHa4YCHa OJid 00BEKTHUBHOT'O MNOATBCPKACHUA W OLUCHHUBAHUA
AOCTHUTHYTBIX PE3YJIbTATOB 06y‘leHI/I${ IMOCJIC 3aBCPHICHUA U3YUCHUS JUCIUIIIINHBI.

Tekyias aTTecTanys OCyIIECTBIISETCS 1Ba pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcst B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 HeAeIH
yueOHOro cemectpa. Bkiiouaer B ceOs OLEHKY MEpONPUATHUN TEKYIIEro KOHTPOJS ayJUTOPHOU U
CaMOCTOSITENIbHONW pPaboThl OOyuaromierocs Mo pasjenaM/TeMaM y4eOHOM AUCHUIUTUHBI ¢ 1 mo 8
HEJIeI0 yueOHOTO ceMecTpa.

e koHTponbHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsl B DJIIGKTPOHHYIO BEIOMOCTh He mo3aHee 16
Heslenn y4yeOHOro cemectpa. Bximrodaer B ceOsi OLEHKY MEpPONPHUATHA TEKYIIero KOHTPOJIS
ayJIUTOPHOM M CaMOCTOSITEIbHONW pabOThl 00yUaIOIIerocs Mo paseinam/TeMaM YI4eOHOW AUCITUTUTHHBI
¢ 9 mo 16 Hexemto yueGHOTO cemecTpa.

Pesynprarhl Tekymieil W MPOMEKYTOYHOW aTTECTAMHM TIOJBOJATCSA IO IIKajle OaTbHO-PEUTUHTOBOM
CUCTEMBI.

JTan peiiTHHrOBOM cHCTEMBbI / Henensn Bbana
OueHo4Hoe cpeacTBO MuamMyM™ Maxcumym
Cemectp 5
Texyimasi aTTecTanus 1-16 36 60
KontpoabHast Touka Ne 1 7-8 18 30




Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KonTpoJsbHasi Touka Ne 2 15-16 18 30
Tecm Ne2 15 6 10
Konmponvnas paboma Ne2 16 12 20
IIpomeikyToUHasi aTTeCTALMU - 24 40
DK3aMeH -
IK3ameHayuoHHbIlL Ourem - 24 40
HUTOI'O no gaucuuminHae 60 100
HUTOI'O no aAucumiinHe 60 100

* MUHUMaIIbHOE KOJMYECTBO OAJUIOB 32 OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaJJIOB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM CITydae 00y4atouuiics
JOJI’KEH JIMKBUUPOBATH MOABHUBUIYHOCS AKaJICMHUYCCKYIO 3a10JI’KEHHOCTDb 110 TeKyu[eﬁ 150)07%1
MPOMEKYTOUHOM aTTecTanud. MHHHMMAIbHOE KOJUYECTBO OAJJIOB 3a TEKYIIYH AaTTeCTallHlio, B T.4.
OTJIETTHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO aTTecTaiuio cocraBisier 60% or
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJUIOB.

CTyIeHT CuMTaeTCsl aTTECTOBAHHBIM I10 pa3Jiely, 3a4eTy WU dK3aMeHy, eclid OH HaOpan He menee 60%
OT MaKCHMaJIbHOTO Oajuia, MpeyCMOTPEHHOT0 paboueii mporpaMmmon.

CrtyneHT MOXeT OBITh aTTECTOBAH IO IUCHUIUIMHE, €CIM OH aTTECTOBaH IO KaKIOMY pasfeny,
3a4yeTy/3K3aMeHy M €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeoenenue 60Hycoe u wmpagoe

Bonycel: moomputenbHble 0abl CTYACHT MOXET MOMYyYUTh K CBOEMY PEHTHHIY B KOHIIE CeMecTpa 3a
MIPUCYTCTBUE HA JICKIUAX, MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATUSIX M aKTUBHYIO U PETYJISIPHYIO paboTy
Ha 3aHATHUSAX.

bonyc (nmpemuanbHble Oajibl) HE MOMKET MpeBbIIATh 5 0ayuioB, BMECTE € OaulaMHM 3a TEKYIIYIO
aTTecraiuio — He 6onee 60 OanoB 3a cemecTp.

4. TunoBble KOHTPOJIbHBIE 32/IaHNS WM HHbIE MATEPHAJIbI, He00X0AUMBbIe /1JIsl OLleHKU 3HAHWN,
YMeHM, HABLIKOB



MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHHWE BBICIIETO OBPA3OBAHUA
«HauumoHanpHBI HCCNENOBATENbCKUU AACpHBIA YHUBepcuter « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOVI JHepreTUKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUME SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue noarorokn  14.05.02 «ATOMHBIE CTAHIMH: IPOEKTHPOBAHNE, IKCILTyaTALMS U

HHKUHUPHHI»

OO0pazoBarenbHas «PannanuonHasi 6e301aCHOCTH ATOMHBIX CTAHIUID)

IporpaMmma

Jucuuminza Jlo3umeTpus U 3a1MTa OT HOHU3UPYIOLIMX U3ITy4EeHUI

BOITPOCHI K 3AYETY

1. Cucrema 103UMETPUYECKUX BETUYMH. DKCIIO3UIMOHHAS U TOTIOMEHHAS J03b], €AMHULBI U3MEPEHUS.

2. Cucrema JO3MMETPUYECKHUX BEIMYMH. DKBUBAJICHTHAS U A (EKTUBHAS O3], CAMHUALIEI U3MEPEHUSI.

3. Cucrema no3uMeTpuyecKux BelndyuH. OkujaeMble SKBUBalICHTHas U 3((GEKTUBHAS 103bl, €AUHHILIBI
U3MEPEHUSL.

4. Cucrema 103UMETPUUECKUX BEIUYUH. AMOMEHTHBIN U MHIWBUIYaJIbHBIM SKBUBAJIECHT J03bl, €IMHULIBI
U3MEPEHUSL.

5. Cucrema no3uMmerpuueckux BenuurH. [lornomeénnas n103a n3mydeHus U NOrIou€HHas 103a B OpraHe,
JMHENHAs NIepeiada SHEPTUH; €UHULIBI U3MEPEHHUS.

6. Cucrema IO3UMETPHUYECKUX BEIUYMH. AKTHBHOCTh PAJAMOHYKIHIHOTO HMCTOYHHKA, (IIIOCHC W
IJIOTHOCTB ITOTOKA YACTHUII; €AUHUIIBI U3MEPECHUS.

7. Cuctema no3umeTpuyeckux BennyuH. [lormomeénnas 103a U31y4eHHs U KepMa; €IMHULIBI U3MEPEHUSI.

8. buonornyeckoe neiicTBUe MOHU3NPYIOMINX U3TydYeHUH. JleTepMUHIpOBaHHBIE Y3PPEKTH 00ITyUEHHUS.

9. bBuonornyeckoe neiicTBre MOHM3UPYIOMKX M3mydeHnid. Ctoxactuiaeckne d3QPeKTsl 00TydeHHs.

10. buonoruueckoe aeicTBIE HOHU3UPYIOIUX U3TydeHul. [loHsATHE 00 OTHOCUTENBHONW OMOIOTrMYECKON

3 PEKTUBHOCTU U3ITYUCHHI.

11. OcHOBHBIE TPUHIMIBI 00ECTICYEHUS PaJAUAIMOHHON OE30MaCHOCTH.

12. YnpaBieHne HCTOYHUKOM KaK METOJ M CPEACTBO PaJHaIlMOHHON OE30MTaCHOCTH.

13. Konrtpoms npodeccronansHoro odiaydenus. CTparerust odecreueHus paJuaioHHON 6€30MacHOCTH.
14. KonTtpomas npodeccroHanbHOro o0aydenus. TakTuka odecredeHus paauallioHHONW O€301MacHOCTH.

15.

16.

17.

18.

KonTtpons mpodeccuonansHoro obmydenus. Hopmupyemble BeIUYUHBI OOJTy4YeHHs IMEpCOHAa B
HOPMAJIbHBIX YCJIOBUAX JOKCILTyaTallud UCTOYHUKOB U3JTYYCHUS.

KonTpomas npodeccronanbroro obmydenus. Hopmupyemple BeTHUNHBI IIAHUPYEMOTO MOBBIIIEHHOTO
o0OyueHus.

duznyeckue OCHOBBI 103UMeTpuH (HOTOHHOTO M3nydeHus. KoadduimeHTs! ocnadnenus u nepeaadu
OHEPTUH; CIUHHUIBI U3SMCPCHU.

du3nyecKkue OCHOBBI JO3UMETPUU (POTOHHOTO M3NydeHUs. DD (HEKTUBHBINA aTOMHBIH HOMED CIIOKHOTO
BEIIIECTBA.

19. ITpuHIMT HOHU3ALIMOHHOTO METOA JO3UMETPUHN Ha IPUMEPE HOHNU3ALMOHHONW KaMephl.
20. Cootnomenue bparra-Ipes.

21. HanépcTKoBbIE HOHU3AIIMOHHBIE KaMepBhl. X0/ C JKECTKOCTBIO.

22. KoHnaeHcaTopHbIe HOHU3AIMOHHBIE KAMEPHI.

23. UyBCTBHUTEIBHOCTD Ia30pa3psAHOrO CUETUMKA IO MOIIIHOCTH J03bI.



24,

25.
26.
217.
28.
29.
30.

10.

11.

12.

13.

UyBCTBUTEIBHOCTh MO MOILIHOCTU JI03bl CHUHTWJUIALMOHHOTO JIETEKTOpa, padoTaromero B
CYETYMKOBOM PEKUME.

[Mpunuun ¢oTtorpaduueckoro Metoaa 103UMETPUH.

[TpuHIUIT TIOMUHECLIEHTHOTO METOJ1a IO3UMETPUU.

®uznuecKrue OCHOBBI JO3UMETPUN HEUTPOHOB.

AKTHUBaMOHHBIA METOJT JO3UMETPUU HEUTPOHOB.

[lonsiTHE O TPEKOBOM METOJE NO3UMETPHUHU 3aPSHKEHHBIX YACTHII.

[ToHsiTHE O NO3UMETPUH PAIMOAKTUBHBIX Ia30B U a3PO30JICH.

3AJJAYA K 3AYETY

KaxoBa akTHBHOCTH (6€3 yueTa qodepHHX npoxykToB) a) 1T 5Ran 6) I T *5U ? Bo

CKOIIEKO Pa3 aKTUBHOCTH 59 Ra 6OJIbIIIE AKTHBHOCTH g5 U ?

Onpenenuth MOIIHOCTh BO3AYIIHOW KEPMbl Ha PACCTOSHUM | M OT TOYEHHOTO
M30TPOITHOTO HMCTOYHHMKA, HCITYCKAIOIIEr0 raMMa-KBaHTBI ¢ JHeprusma 1 Mb»aB
(xBanTOBBIN BbIXOA 12 %) 1 0,05 MaB (85 %). AKTUBHOCTH UCTOYHHUKA 108 Bk.

I[Ipu paboTe C HCTOYHUKOM %2p, KOTOPBI SIBIISICTCS YUCTBIM [-U3TydaTenem,
2

IUIOTHOCTh TOTOKa [-uactury coctaBwia 40 wgact./(cMm™-c). Uemy Oynmer paBHa
SKBHUBAJICHTHAs /1032 B KOXKe?

4 o
OrnpenenuTtb yaeIbHYI0 aKTHBHOCTH %K B oOpasiie, peACTaBIISIIONIEM CO00M COb
KCI, ecnu conepskanue “OK B eCTeCTBEHHOM KallMM COCTABIISAET 0,0118 % mo macce.
HaiiTi BennuuHy KepMbl B BO3yX€, CO3/1aBAEMYI0 HCTOUHUKOM *1Cr 3a uersIpe uaca,
€CJIM B HAYAJIBHBIH MOMEHT BpPEMEHH IUIOTHOCTh ITOTOKAa Y-KBAHTOB B TOYKE
HabmoaeHus cocrasisiia 2-10° 1/(CM2-C).

MontHOCTh BO3YIIHON KEPMBI, CO3aBAEMON HCTOYHUKOM  Y-KBAaHTOB CO CPEIHEN
sHeprueit 0,5 M»3B, cocraBiuser 10 Mkl'p/u. Paccumtars >QdexTHBHYIO 103y,
MOJIy4YeHHYI0 3a 36 yacoB pabOThl; MPUHATh, YTO OOJIyUYEHHE MPOUCXOIUT B MEpPeIHE-
3a/lHEN TEOMETPHUH.

B HM3BECTHIKOBBIX TOYBAX yJEJbHASI AKTUBHOCTD 28 cocrasmsier 30 Br/KT. CKOMNBKO
MUJUTUTPAMMOB 238 coJIepKUT 1 Kr u3BecTHsKa?

Ornpenenuth MOIIHOCTh BO3AYIIHOW KEPMbI Y-KBAaHTOB Ha PACCTOSIHUHM 2 M OT
TOYEYHOTO HM30TPONMHOTO HMCTOYHHKA AKTUBHOCTHIO 4.10° Bk, HCITYCKAIOIIETo Y-
KBaHTHI ¢ oHeprued | M»B. Beixon y-kBaHTOB Ha onuH pacmnan — 0,5. Haiitu kepma-
ITOCTOSIHHYIO JaHHOI'O UCTOYHMKA.

KakoBa Oymer s¢dexTrBHas 1032 B OAHOPOJHOM HM30TPOITHOM CMEIIAaHHOM TraMMa-
HEHUTPOHHOM TIOJI€ HM3JIYYEHUS, €CITM B JIFOOOW TOUKE IOJIS SKCIIO3UIIMOHHAs 7032 Y-
m3nyuenus (cpemssisi sHeprust 0,3 M»dB) cocraButr 100 MP, a ¢mroeHc TermmoBbIx
HelitpoHoB pasen 10° Heiftp./cM??

OGbeMHasl aKTHBHOCTb °CO B BOISHOM mape, ITPOTEKAIoeM MO0 TPyOOTpoOBOIY
nuamerpoM 10 cM, B MOMEHT OCTaHOBKM pE€aKTOpa COCTaBIIAET 10° Bx/1.
TpyOonpoBoa pacnosio’keH Mo OKPY>KHOCTU paauycoM 3 M. Uemy paBHa MOIIHOCTb
BO3JIYIIIHOM KEPMBI B LIEHTpE Kpyra?

Paccuntarh TONMIMHY >KEIE3HOTO dKpaHa MpH paboTe ¢ MCTOYHHKOM BCs, ecnu
HEO0OXOUMO CHU3UTh UHTEHCUBHOCTH Y-U3JIYy4CHUS B 1,25-10* pa3. Pemmts 3amauy c
HCIIOJIb30BaHUEM CJIOEB OCIabIeHusI.

Onpenenuth KpaTHOCTh OCHaOJeHUS IUIOTHOCTH IOTOKA TEIUIOBBIX HEHTPOHOB,
HOPMAJILHO MAJAIONIMX HA JIUCT KaaMusl TOMIUHON 1 MM. MHUKpPOCKOIIMYECKOE CeueHHUe
panuaIoHHOro 3axBara kaamus ¢ = 2520 0.

MouHOCTh BO3IYIIHOW KEpMbI Ha BBICOTE 1 M HaJ LEHTPOM IISITHA, 3arPSA3HEHHOTO



14.

15.

B7Cs, cocrapmma 0,13 MIp/a. YeMmy paBHa oOmass aKTHBHOCTb 3arpsi3HCHHOTO
y4acTKa, €CJIv IATHO UMeeT (popMy Kpyra C 1uamMeTpom 4 m?

PaccunTarh TONMIMHY 3aIIMTHI U3 BOJBI JUIS TOYEYHOTO M3OTPOITHOTO HMCTOYHHKA,
HCIYCKAIOIIET0 HECKOJIbKO MOHOJXHEPreTUYECKUX Y-KBAHTOB, €CIM OCIaOUTh
MOLIHOCTh 03B M3/Iy4eHHs HeoOxomumo B 10°  pas. DHeprum HCIyCKaeMbIx
doronoB & [MdB] wu nuddepeHnmanbHble  KepMa-MOCTOSIHHbIE — HYKIHIOB
FK,i[an'MZ/(C'BK] usBecTHBI: £=0,1 (I'k1=0,5); €,=0,2 (I'x2=0,2); €3=0,4 (I'x3=0,1);
84:0,8 (FK,4:O,1); 85:1,0 (FK,5 = 0,1)

[110THOCTh TOTOKA TEIJIOBBIX HEUTPOHOB, CO3[aBaeMasi TOUYEUHBIM H30TPOMHBIM
HMCTOYHMKOM Ha pabouyeM MecTe oreparopa (nepconan rp. A), paBHa 10°
HeﬁTp./(CMZ-c). Onpenenuth TOJIIMHY 3aIIUThl U3 KaaMus (ocqg = 2520 0), npu
KOTOpOM OyayT oOecrneueHbl JOMyCTUMbIE YPOBHU OOJTy4YeHHsI MepCOHAIa B TEUCHUE

36-uacoBoii paboueil HeZlenu B U30TPOITHOIN reOMETPUH 00TyUCHHUS.

KpuTeplm H IIKaJIa OICHUBaHUA

Onenka

Kpurepum ouenkn

OTJIINYHO
36-40

CryneHT JOomKeH:

- IPOJIEMOHCTPUPOBATH IIIyOOKOE U IIPOYHOE YCBOCHUE 3HAHUM
IIPOrPaMMHOTI'0 MaTepHaa;

- ICYEPIBIBAIOLIE, IOCIEN0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOMHO
U3JI0KUTh TEOPETUYECKUN MaTepHall,

- IPaBUIIBHO (OPMYJINPOBAThH ONPEEICHMS;

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITENILHON paboThI €
JIUTEPaTypou;

- YMETb CIENATh BBIBOJIBI 10 U3JIAra€MOMY MaTepUally.

Xopomo
30-35

CTyneHT 10KeH:

- MPOAEMOHCTPUPOBATH JOCTATOYHO MOJIHOE 3HAHUE MPOrPAMMHOIO
MaTepHaa;

- POIGMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUUECKHUX MMOHATUH;
JIOCTAaTOYHO MOCIEA0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOITHO
u3JaraTh MaTepHall;

- IPOAEMOHCTPHUPOBATE YMEHHE OPUEHTUPOBATLCS B INTEPATYPE;

- YMETh CJIeNaTh JOCTATOYHO 0OOCHOBAaHHBIE BHIBOJIBI IO M3JIaTaEMOMY
MaTepHuay.

VY 10BI€TBOPUTENHHO
25-29

CTyneHT JoJKeH:

- IPOIEMOHCTPHUPOBATH 00IIIee 3HAHNE U3y4aeMOT0 MaTeprana;

- I0Ka3aTh oOlIee BiIaIeHHE MOHATUITHBIM alllapaToM AUCHUIUINHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH U3JIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOTPAMMOM yueOHYIO
JUTEPATypy.

HeynosnersopurensHo
24 n MeHbllIE

CTyneHT 1eMOHCTpUPYET:

- HE3HAHUE 3HAYNUTEIBbHOM YaCTU IIPOrpaMMHOI0 MaTepHUaa;

- HE BJIaJICHNE NTOHATUINHBIM annaparoM JUCHUTIINHBI;

- CyLIIECTBEHHBIE OUIMOKU MPU M3JI0XKEHUHU YUeOHOr0 MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU
U3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeaTh BBIBOJIBI 110 M3J1araéMOMY MaTepHaly.




MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HanuoHanpHBIH HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer «KMUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX/IeH s BBICIITero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUME SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue noarotokn  14.05.02 «ATOMHBIE CTAHIMHU: POEKTHPOBAHNE, IKCILTyaTAIMS U

HHKUHUPHUHI
OO0pazoBarenbHas «PagnanmonHasi 0e30MaCHOCTL ATOMHBIX CTAHIIHIA»
nporpamma
JucuumnimHa Jlo3umeTpus u 3a1MTa OT MOHU3UPYIONINX U3ITyYEHUI

KomiuiekT 3aganui 1Jisi KOHTPOJbHBIX padoT

Bapuant Ne 1 (/13)

1. PaccunTtaTh KBaHTOBBIC BBIXOJBI BCEX Y-KBAHTOB, UCITyCKAEMBIX PAJMOHYKIIUIOM, CXEME pacraaa KOTOporo
n3obpakena Ha puc. 1.3. OTHOCHTENbHBIC BBIXOJBI Y-KBAHTOB C pa3HOW sHeprueir otHocstcs kak: 11(0,5
Mb5B):n2(2 MaB):in3(2,75 MaB) = 18:5:7; n4(1,5 MaB):ns(2,25 MaB) = 14:5.

c
b A 2524

A (12 0A)
l— 05 MaR
r l— 7 MaR
0.6 MaB
—— - 975 MaR
. 1,5 MaB
¢ | L —1
h-1 D

| 7975 MaR
N 75 MaR

A A\ 4

C
b+l

Puc. 1.3. Cxema pacnaga pajroHyKJIHIA

» A x3anaue 1.13

Ne 2 Tlepconan rp. A paboTaer ¢ mpenapaToMm, SBJISIOMIMMCS YUCTBIM [3-U3TydaTesieM cO CpeqHel PHeprue
B-gactun 0,7 MaB. onyctumo nu pabotaTh ¢ 3THUM mpenapatoM 1o 10 yacoB B HeAedr0 B TEUEHHE roja, eciu

IIIOTHOCTH MOTOKA Ha PyKH cocTapiseT 800 B-uact./(cm-c)?

10



Ne 3 Tlo Tpy6am mpokaumBaercs ra3 |, KOTOpBIi ancopOupyeTCs B UIHHAPHUCCKOH KOTOHKe (Iuamerp 1 M,
Bbicota 0,2 M) 10 yaensHoOU aktuBHOCTH 80 bBK/1. Onpenenuts MOIHOCTh BO3AYIIHON KepMbl ()OTOHOB Ha OCH
KOJIOHKM Ha pPaccTOSHUM | M OT ee TNOBEpPXHOCTH, CYHTAsi, 4TO LHMIMHIPUYECKAas KOJIOHKA MOJHOCTBIO H

paBHOMepHO 3aronaeHa |, OcabieHnem W3Iy4YeHHS B BO3AyX€, CTEHKaX TPyO M KOJIOHKE MPEeHEeOpedb.

Ne 4 PaccunTaTh TONIIMHY 3aIIUTHI U3 JKeJe3a, OCIAOISIONIYI0 M0 MOTJIOMIEHHOR 03¢ B Bo3Ayxe B 25 pa3 y-
W3Ty4E€HHE HAaXOISIIUXCS B OJHOM TOYKE ABYX TOYEUHBIX M30TPOINHBIX MCTOYHHMKOB C SHEPTUSMH HCITYyCKaeMBIX
¢doronoB 0,4 u 2 M»sB, ecnu kepMma-3KBUBaJICHT HykiIuaa ¢ sHeprueid 0,4 MaB B 4yeTrsipe paza mpeBbllIaeT Kepma-
SKBHBAJICHT HYKIWAa C dHeprued 2 MpdB. [l Tex ke yclnoBWil HaWTH TONIIWHY 3allUTHl I KPAaTHOCTH

ociabnenus 1000.

Bapuant Ne 2 (13)

C
Ne 1 Paccuntarh KepMa-TIOCTOSHHYIO PaJHOHYKIHIA bA’ cXeMa pacrnaja KOTOpOoro n3o0pakeHa Ha pHC.

2.3, ecnu BBIXOJT Y-KBaHTOB ¢ dHepruei 0,2 M»B oTHOCHTCS K BBIXOY Y-KBaHTOB ¢ »Heprueit 0,7 MaB kak 5:7.

65 %

35%

0,7 M>B

0,2 MsB

/
0,5 M>B L

A

¢
b+1 B
Puc. 2.3. Cxema pacrafia HyKIujaa zA K 3a1aue Ne 2.5

Ne 2 AKTHBHOCTH TOYEYHOTO M30TPOIHOr0 Hcrounmka ~'CS 10° Bk. ByaeT 1M HpeBBIIEH ypOBEHS,
COOTBETCTBYIOIINY TOJJOBOMY IIpeIelTy TO3HI (M1 mepcoHaia rp.A), eciu orepaTop padbortaeT Ha pacctostHuu 0,8 M
OT UCTOYHHMKA 110 36 4acoB B HEJIENI0, a reoMeTpus ooirydeHus — [137

Ne 3 B numunpuuaeckom cocyae (amamerp 10 e, BeicoTa 10 cM) cofepskaics paJuOaKTUBHELA pacTBop “"2EU
(' =41,2 al'p: Mz/(C-BK), Ty, = 13,2 roma). Ilocne ymaneHus u3 cocyaa pacTBOPa, MOITHOCTh BO3AYITHOW KEPMBI,
M3MEpPEHHAss Ha PACCTOSHUH 5 CM OT BEPXHEro OCHOBaHMsA, coctaBuia 5 MkIp/c. Cumras, 4TO aKTHBHOCTbH 2By
PaBHOMEPHO aJ[COPOUPOBANIACH HA TIOBEPXHOCTH JHA M CTEHOK LIWIMH/PA, ONPEeTUTh KOIMIECTBO ~~EU, OCEBIIEro
Ha TIOBEPXHOCTH IIMIIMHAPA.

Ne 4 3a sammroif W3 6eToHa B OHOH TOYKE HAXOMSTCA TPH TOYCUHBIX H30TPONHBIX HCTOYHMKA: o CS
(axruBrOCTs 10° BK), Co (10° Bk), **Mn (10° Bbk). PaccumTaTh TONMIMHY GETOHHOM 3amIMTHI, OCHAGMISIONIE

MOIIIHOCTb BO3YIIHOIT KepMbI (hoToHOB B 10° pas.

Bapuant Ne 3 (JI3)
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Ne 1 PaccuuraTh KepMa-IOCTOSHHYIO paJMOHYKIIMJA, CXeMa pacrajga KOTOpPOro M300pakeHa Ha puc. 2.5.
Ucnyckanne dortonoB c sueprusmu 0,3 m 1 MbdB paBHOBepositHO. IIpuHSITH, 9TO BCE MO3UTPOHBI HYKIHIA

MOJIHOCTHIO aHHUTHUIIMPOBAIN B CAMOM UCTOYHUKE.

¢
bA

I 40 9%

e | 03wmaR
20 % o 1 MaR
125 Mq11 0% 7

30 % L/
/07 MaR

e.c.(10 %)

c
b-1

¢
b+1
Puc. 2.5. Cxema pacnajga paguoHyKInIa gA K 3amaue Ne 2.7

Ne 2 AKTHMBHOCTh TOYEUHOrO M30TpONHOro ucrounnka °Co 10° Bk. Byder nm HpeBbIIEH ypOBEHS,
COOTBETCTBYIOIUI rOJOBOMY IIpeJeily A03bl (IlepcoHall Ip.A), eciii OIepaTop HAXOJAUTCSA Ha paccTOsiHUU 1 M oT
HCTOYHUKA, BpeMsI paboThl — IO 36 4acoB B HEAENMIO, @ reoMeTpust o0ydeHus — [13?

Ne 3 OOmwMpHBII BOJOEM pPABHOMEPHO 3arpsi3HEH MPOAYKTAMHU JEJeHHs C VyIeIbHBIM KepMma-
sxBuBasieHToM 80 HI'p/(c-M). PaccumTaTh MOIIHOCTH BO3AYIIHON KEPMbI Ha MOBEPXHOCTH BOJIOEMA, €CIIH
cpenusisi sHeprusi GoToHOB MPOAYKTOB neieHus paBHa 0,8 MaB. PacueTsl mpoBecTu ¢ yueTom u 6e3 yuera

MHOT'OKPAaTHO paCCCAHHOIO U3JTYyUCHUS B BOJIC.

Ne 4 3a zamuTol u3 BoAbl TOMMMHON 30 CM HAXOAUTCSA TOYEYHBIA M3OTPONHBIA MCTOYHHUK BCs

axtiBHOCTBIO 5-10' Bk. OnpenenuTbh MOIIHOCTH BO3AYIIHON KEPMbI HA PACCTOSHUU | M OT HCTOYHUKA.

Kpurepun u mkana oueHnBaHUsA

JlomariHee 3ajjaHue CYMUTAETCS BBIIOJTHEHHBIM MIPH YCIOBUU pEIICHUsT BCeX 4 MPEJI0KEHHBIX 3aaHui
OJIHOTO W3 BapHAHTOB.

Bce pemennbie 3a1aHusl B KaKJIOM BapuaHTe CyMMapHO olleHuBaroTcs 20 OayiaMu: Kakaoe 3aJlaHue, B
3aBHCHMOCTH OT CTETICHH PEIIeHUs 3a]a4u, OLIEHUBAETCs OT 5 0 3 0asioB Kaxaoe.

Onenka Banabl
O1ianyHo ot 18 no 20 GamioB
Xopo1io ot 15 o 17 6annos

YnosnersopurenbHo | ot 10 1o 14 Gamton
Heynosnersopurensno | Menee 10 6amnos

Kpurepun oueHuBaHusi pacyeTHOM 3a1a4m: \ banabl:
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IIpuBeneHo 1MOJHOE MpPaBWIBHOE pEIIEHHE, BKIIOYAIOIIEe  CIEIyHOIue
JJIEMEHTHI:

1) mnpaBuibHO 3amMcaHbl (QOPMYJIbI, BbIpaXKarolue (U3MUECKUE 3aKOHBI,
NPUMEHEHHE KOTOPHIX HEOOXOAMMO Ui peIIeHUs 3aJa4d  BBIOpAaHHBIM
CII0CO00M;

2) mpoBeaeHBl HEOOXOAMMBbIE MaTeMaTHYECKHEe MpeoOpa3oBaHUs M PacyUeTHl,
IPUBOASIIME K IPAaBUIBHOMY YHCIOBOMY OTBETY, M IPEACTaBIEH OTBET (C
YKa3aHHUEM €IMHULl u3MepeHus). [Ipu 3ToM nomyckaercs pelieHue «I10 4acTsIM»
(c IPOMEKYTOUHBIMU BBIYMCICHUSIMHU).

[IpeacraBnenHoe pernieHue CoAEePKUT 1.1 MOTHOrO pelieHusl, HO U UMEET OJUH
U3 CIEeIYIOIIUX HETOCTAaTKOB:

B HeoOXoauMBIX MaTeMaTHYeCKHMX MPEoOpa3OBaHUSAX WM  BBIYHCICHUSX
JOTyIIeHa OIMnOKa

NJn

HeoOxonuMbie MaTemMaTHuecKkue MpPeoOpa3oBaHUS W BBIUUCICHUS JIOTHYECKH
BEPHBI, HE COIEPKAT OIHOOK, HO HE 3aKOHYCHBI.

nim

He mnpexncraBnensl mnpeoOpa3oBaHus, NPUBOMISIIME K OTBETY, HO 3alHUCaH
MIPaBWJIbHBII YMCIOBOI OTBET WJIK OTBET B 00IIEM BUJE

NJIn

Pemenne  comepxut  ommOKy B HEOOXOJMMBIX  MaTeMaTHYECKHX
peoOpa3OBaHUSIX M HE JJOBEJICHO /IO YUCIOBOTO OTBETA.

[IpencraBieHsl 3amucu, COOTBETCTBYIOIIME OAHOMY M3 CIEAYIOIIMX CIy4aeB:
[IpencraBneHbl TOJMBKO TOJOXKEHHUS M (OPMYIBI, BBIpKAIONIME (PHU3UUECKUE
3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOJUMO Ui pPEeLIeHMs 3a/auM, 0e3 KaKHUX-
m0o mpeoOpa3oBaHMK C WX HCIOJIB30BAHMEM, HAINPABICHHBIX Ha pPEIICHHE
3a/1a4M, U OTBETA.

nim

B pemenne oTCyTCTBYeT oOJHA M3 HCXOAHBIX (opmyn, HeoOXxomaumas A
pemieHus 3agaud (WIM YTBEpXKJAEHUE, JIEKAIllee B OCHOBE pEIIEHHS), HO
IPUCYTCTBYIOT ~ JIOTUYECKM BEpHble MpeoOpa3oBaHUs C  UMEIOIUMHUCS
¢dbopMynaMu, HarpaBJIeHHbIC HA PELICHHUE 3a]Ia4H.

NJIN

B opnoit u3 ucxomHslx (Gopmysa, HEOOXOAMMBIX Ui pelleHus 3agauu (Wi
YTBEP)KICHHUH, JIeXkKAlleM B OCHOBE peIleHUus), JOMyIeHa OoIudKa, HO
MPUCYTCTBYIOT  JIOTUYECKHM BEpHbIE MpeoOpa3oBaHUS C  HMMEIOIIUMHUCA
¢dbopmynaMu, HallpaBJIEHHbIE HA PEIIEHUE 3a/1a4H.

BCE cnyyau pemienus, KOTOpbl€ HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHUSIM BBICTABJICHHUS OICHOK B 1,2, 3 (4, 3, 2) 6ana.
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MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HanuoHanpHBIH HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer «KMUDHU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN -

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(IATD HVISTY MU®W)

OTJIEJIEHUME SITIEPHOM ®U3UKHU U TEXHOJIOT UM

Hamnpasnenue noarotokn  14.05.02 «ATOMHBIE CTAHIMHU: POEKTHPOBAHNE, IKCILTyaTAIMS U

HHKUHUPHUHI
OO0pazoBarenbHas «PagnanmonHasi 0e30MaCHOCTL ATOMHBIX CTAHIIHIA»
nporpamma
JucuumnimHa Jlo3umeTpus u 3a1MTa OT MOHU3UPYIONINX U3ITyYEHUI

KoMILIeKT TecTOBBIX 3aJaHuM

[Ipumep TeCTOBBIX 3aJaHUM:
Peumunzoewvtit mecm Nel

Bapuanm 1

1. AromHoe simpo — 31O
A) LeHTpalbHasg MaCCHBHAS Y4acTh aTOMA, COCTOAIAS M3 IIPOTOHOB M JIEKTPOHOB
B) umeHTpaJbHAs MACCHBHAS YaCTh ATOMA, COCTOSIIASI M3 IPOTOHOB M HEITPOHOB
B) menTpanbHas MacCHBHAs YacTh aTOMa, COCTOSINAS U3 IPOTOHOB, 3JICKTPOHOB M HEHTPOHOB

2. Slnpo c onpesieaeHHBIME HapaMeTpaMu (A,Z) Ha3hIBAOT
A) HYKJIOHOM
b) nmykamaom
B) Heiitponom

3. ATOMHOE SIPO — 3TO
A) nenTpanpHasg MaccHUBHas 4acTh aTOMa, COCTOSIIAS U3 IIPOTOHOB U 3JIEKTPOHOB

b) uentpanbnas MmaccuBHast 4acTh aATOMA, COCTOSAIAS U3 IPOTOHOB M HEHTPOHOB
B) uenrpannnas MmaccuBHas yacTh aTOMa, COCTOAIIAS U3 IPOTOHOB, JIEKTPOHOB U HEUTPOHOB

4. Kakyro XapaKTepUCTHKY A/Ipa aTOMa Ha3bIBAIOT 3apSI0BBIM YUCIOM?
A) Yucio >1eKTpOHOB BOKPYT siipa
b) Yucao npoToHoB B sape
B) UYwucino HyKI0HOB, (YOPMUPYIOIIUX SIIPO

5. PammoakTHBHOCTB — 3TO
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A) npeBpailieHre CTaOUIBHBIX SIIEp B HECTAOMIIbHBIE MO/ IEHCTBUEM BHEIIHETO U3ITyYEHUSI.

b) sinepHoe npeBpaleHne ¢ U3MEHEHUEM TOJILKO SHEPTE€TUUECKOT0 COCTOSIHUSA JIpa.

B) camonpou3Bo/ibHOEe NpeBpallleHHe HeCTAOMJIbHBIX filep aToMa, CONPOBOKIAIOIIEECs
HCIyCKAHMEM U3Jy4eHHs (KOPIMYCKYJISPHOT0 MM raMMa-HU3JIy4YeHHus).

6. Msayyenue, B moJe KOTOPOro JiroOble HAMpABIEHUsS PACIPOCTPAHEHHMs 4YacTHIl M (DOTOHOB
SBJIAIOTCS] PABHOBEPOSITHBIMU HAa3bIBAIOT
A) MOHOHaMNpaBJIEHHBIM
b) MmoHORHEpreTHUECKUM
B) nzorponubim

7. XapaKTepUCTHKM MCTOYHUKOB MOHU3MPYIOIIEIO H3ITYYCHHUS
A) AKTUBHOCTD, IICPHUO/I ITOJYypaciiaaa, MoCTOAIHHAA paciaga, BbIXOA YaCTHIL
b) noroxk 4acTui, NJIOTHOCTH IMOTOKA 4YacTul, ¢uiloeHe, JuHeHHbIH Kod(pPuuuent
ocy1a0JieHUs, JIUHEeHHAA nepeaaya JHepruu, GakTop HAKOIJIeHUs
B) akTuBHOCTB, IepHOJ MOTypacnaa, GakTop HaKOIUICHHUS

8. Yro Takoe mocrosHHas pacnaia’?
A) Yucno pacnasioB B €JUHUILY BpEMEHU
b) BepositHOCTh pacnaja B eAHHUILY BpEMEHH
B) Benuuunna, xapakrepusyolias CKOpoOCThb pacnazia

9. XapakrepucTukM moneil HOHM3UPYIONIETrO U3TYYEHHUS
A) aKTHBHOCTbD, MIEPUO/I MOJIyPACNaja, MOCTOSTHHASI Pacnaaa, BLIX0/ YACTHUII
b) moTox yacTHIl, MIIOTHOCTh MOTOKA YacTHIl, (IIOCHC, JTUHEHHBIM KO3(POUIIMEHT OcimabiaeHus,
TUHEHAs epeiaya SHepTrud, (akTop HAKOTUICHHS
B) akTuBHOCTB, IepHO[ MOTypacnaaa, GakTop HAKOTUICHHUS

10.B3aumoneiictBrue GOTOHHOTO W3/IyYeHHS C BEIIECTBOM, IIPU KOTOPOM 3HEPrUs ()OTOHOB B MOJE
Alpa TNEPEXOANT B HHEPIMI0 TOKOSA W KHHETHMYECKYI0 DHEPIHI0 DJIEKTPOHA W TO3UTPOHA,
Ha3bIBAETCs
A) xoMnToH-3QdeKToM
B) o0pa3zoBanueM 3JIeKTPOH-TIO3UTPOHHOI NapbI
B) doroappexrom

11.HauGonbIeil npoHuKaroeii criocobHOCTEI0 06Ia/Ia€T U3TyIEHHS
A) 6era (B) - uznydenue
B) ramma (y) - u3nyueHue
B) anbda (o)— usnyuenue

12.Cpennss sHeprys MOHU3AIUK COCTABIAET
A) 34 3B b) 34 x»B B) 34 M>B

13. AKTHBHOCTb PaIMOHYKIINIA B MCTOYHHUKE (06pa3Ie) — IT0....
A) ortnomenue uymcina ONp CIOHTaHHBIX (CAMOIPOM3BOJIBHBIX) SACPHBIX TPEBPAICHUH,
MPOMCXOANIMX B UCTOYHHKE (00pas3iie), K Macce ITOro HCToYHMKa (oOpasua) dm.
b) otHomeHune uncna woHm3upyromux vactuil N, TPOHUKAIOIUX B 3JIEMEHTapHYIO chepy, K
TUTOIIAIM IEHTPAILHOTO ceueHus dS 31oit chepsl.
B) orHomienue uyucia ANp COHTAHHBIX (CAaMONPOU3BOJBHBIX) SIEPHBLIX TpPeBpaIeHUI,
MPOUCXOISIIIUX B HCTOUHNKe (00pa3ie) 3a HHTepBaJ BpeMeHn di, K 7TOMy HHTepBAaJIYy.
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A)

14.Onpenenuts nepuon nosypacnana Ty, ¥ HOCTOSHHYIO pacnafa A PaJuOHYKIUIA, €CIIU 33 CYTKH
€ro aKTHUBHOCTh YMEHbIIMIack Ha 75 %.
AN = 1,6-10'5 c'l; T12 = 0,5 cyT;
ByA=1,6c% T =0,5¢;
B)A=1,6:10% ¢ Tup = 0,5 uac;

15.qTO TaKo¢€ (bOTOBJ'IeKTDI/ILIeCKOC MOTJIOMCHHE?

Pty

A) .

16.KomnroH-3¢ddexT - 310
A) B3aumojeicTBUe (POTOHOB C aTOMaMH IOTJIOTHTEIIS, IIPH KOTOPOM (DOTOH IOJHOCTBIO OTJACT
CBOIO SHEPTHI0 OpPOUTATBFHOMY AJICKTPOHY M MPEKpaIlaeT CBOE CYIIECTBOBaHHE.
b) B3aumMojeiicTBre OTOHHOIO M3IYUCHUS C BEIICCTBOM, IIPH KOTOPOM SHEPIHs (POTOHOB B I0OJIC
sJipa IEPEXOAUT B DHEPTHUIO MMOKOS 1 KHHETHYECKYIO SHEPTHIO JICKTPOHA U MIO3UTPOHA.
B) ynpyroe crojikHoBeHHe (POTOHHOI0 M3JIyYE€HUS CO CBOOOJIHBIMH WM €J1a00 CBA3aHHBIMU
3JIEKTPOHAMH BHeEIlHeil 000J10YKH aToMa, NPU KOTOPOM (hoTOH mepeaaeT 4acTh cBoeil
JHEPrUM CAMOMY JJIEKTPOHY M U3MEHsIeT HANPaBJIeHHe CBOEro JIBUKEHMU .

17.Toporosas sHeprus >dbdexta 00pa30BaHUs SIEKTPOH-TO3UTPOHHON Mapbl B IOJE sSapa IpU
B3aMMOICHUCTBUM Y-U3JIYUYEHUS C BEIIECTBOM
A) 2,044 MhB b) 1,022 M»B B) 1,022 k3B

18K3.K BBITJIAOAT CIICKTPBL B-H3J’IV‘I€HHI>1 saep?

TR | B) /MMB) ||| ‘l | ‘l

19.0)KC-3d)d)CKT. Iloxa3zath Ha cxeme OKe-3IESKTPOH.

BHEWHMWA
thoToH
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20. Vka3aTh COOTBETCTBYIOIINE SHEPTHH HEHTPOHOB

OBICTpbIC HEUTPOHBI

1-200 x»B

MIPOMEKYTOUYHBIE HEUTPOHBI

ot 200 x»B 1o 20 M»B

HAa/JTEIJI0BbIE HEUTPOHBI

menee 0,25 »>B

TCIIJIOBBIC HCﬁTpOHBI

ot 0,25 3B 5o 1x3B

Kpurtepun onenuBanns KomnereHuui (pe3yJibTaToB):
Tect cunTaercs BBINOJIHEHHBIM IPU YCIOBHUU IPAaBUJIBHOIO pellieHus He MeHee 60% mpeiosKeHHbIX

3a/IaHAI OJJTHOTO U3 BAPUAHTOB.

Onucanue MKAJbI OICHUBaAHUA:

Bce pemennbie 3aaHus B KaKI0M BapuaHTe CyMMapHO OlleHuBaroTcs 2 Oamnamu: 3aganus 1-20 — 1 6amn

Kaxsi0e (MUHUMYM 12 6asoB).
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