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O0JacTh NpUMEHeHUs!

@®onp oneHouHbIXx cpeactB (POC) — sBisieTcs 00s3aTeNbHBIM MPIIOKEHHEM K padoueit
nporpaMMe JUCHUIUIMHBI  «Menuko-(pu3nyecKue OCHOBBI KOMIIBIOTEpHOM ToMorpadum» U
o0ecreynBaeT TMPOBEPKY OCBOCHHS IUIAHUPYEMBIX pe3yJlbTaToB OOy4YeHHs (KOMIETEHIMH U uX
MHIUKATOPOB) OCPEACTBOM MEPONPUATUN TEKYIEH U MPOMEXKYTOUHOMN aTTeCTal[lH 110 AUCIUIUINHE.

Hesn 1 3agaun GoHIA OLEHOYHBIX CPEICTB

Henbto @oHga OLIEHOYHBIX CPENICTB SABISETCS] YCTAHOBIEHUE COOTBETCTBUS YPOBHS IIOATOTOBKU
oOyuaroimuxcst TpeOoBaHUAM (elleparibHOI0 rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTAHapTa.

JL1st TOCTUKEHM S TOCTaBIEHHOM 1esid POHI0M OLIEHOYHBIX CPEICTB 10 JUCLUIIINHE «MeauKo-
(u3nyecKre OCHOBBI KOMIIBIOTEPHON TOMOrpaum» periaroTcs CleaAyrolIre 3a1a4n:

— KOHTpOJIb M YIpPAaBJICHHE MPOLECCOM MPHUOOPETEHHS OOYYarOIMMUCS 3HAHWH, yMEHUH U
HaBBIKOB, IIPElyCMOTPEHHBIX B PAMKAX JaHHON JNCLUIIUHBI;

— KOHTPOJIb U OLIEHKA CTETIEHW OCBOCHUSI KOMIETEHINH, MPETyCMOTPEHHBIX B paMKaX JaHHOU
JUCLUIUIMHBI,

— o0ecrieueHre COOTBETCTBHS PE3yJbTaTOB OOydeHUs 3aqadaMm Oyaymied npodeccHoHaIbHON
NeSITeIbHOCTH 4epe3 COBEPILIEHCTBOBAHME TPAJAMLIMOHHBIX U BHEIPEHHUE HMHHOBALMOHHBIX METOI0B
0o0yudeHus: B 00pa30oBaTeIbHBIN MTPoLiecC B paMKaX JaHHOW AUCLUILINHBIL.



1. IlepeyeHb NJaHUPyeMbIX Pe3yJbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NPOrPaMMbI

1.1. B pesynbrare ocBoenuss OOIl marucrpaTypbl 0Oy4aronIuiicss TOJDKEH OBJIAACTh CICAYIOIIUMHU

pe3yibTaTaMu 00y4eHUs 10 TUCIHILIIHHE:

Koawbi HanmenoBanmue Koa n HaumeHOBaHMe HHANKATOPA
KOMIIeTeH Ui KOMIIETeHIIUH AOCTHKEHHS] KOMIIETeHIIUH
OIIK-1 Croco0eH TpUMEHSTh 3-OI1K-1 — 3narte: pyHmaMeHTaIbHBIC 3aKOHBI U
dbyHIaMeHTallbHbIC 3HAHUS B | IPUHLIUIIBI (PU3UKU; OCHOBBI IICUXOJIOTUU U
o0nacTi PU3MKH IS PELICHUs | TIeJaroruKy.
Hay4YHO-UCCIIEA0BATEIbCKUX V-OIIK-1 — YMeTh: npuMeHSTh MOJTYYCHHBIC
3a/1a4, a TAaKXKe BJIAJIETh 3HaHUS JJI pEIICHUs] Hay4YyHO-
OCHOBaMHU T€/IarOTUKH, UCCIIEJIOBATEIbCKUX 3a/1a4 B CBOEH
HEOOXOUMBIMHU IS npodecCHOHATBHOMN IS TEeTbHOCTH;
OCYIIIECTBICHUS MPEJCTABIISITh 3aKOHBI M IPUHITUIBI (PU3UKH B
MPEIOJaBATENbCKOM BUJIC MATEMaTUICCKUX YpaBHCHUH, (GOpMYII,
JESTENIbHOCTH rpaduKoB, KAUECTBEHHOTO OMUCAHMUS; IPUMEHSTh
OCHOBBI IICUXOJIOTUH, METO/IUKH MPEIO0JIaBaHuUs B
NEeIarorn4eckoi JesITeIbHOCTH.
B-OIIK-1 — Bnagetb: HaBbIKaMu peLIEHUS
HAy4YHO-UCCIIEIOBATENLCKHUX 33714 B 00JIaCTH
9KCIIEPUMEHTAILHON U TEOPETUYECKON PU3UKH;
Nearorn4eCKUMHU TEXHOJIOTUAMU,
HEOOXOIUMBIMH JIJI BEICHUS
MIPenoaBaTeIbCKON AESITEIbHOCTH.
OIIK-4 Cnoco6en onpenensts chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIC 3TANbl BHEIPECHUS
BHEJIPEHUS PE3YJIbTATOB pe3yIbTaTOB HAYYHBIX UCCIIEIOBAaHUN B 001acTH
Hay4YHBIX HUCCJIEOBAaHUI B cBOel mpoecCHOHaNBbHOMN e TeTbHOCTH.
o0acTH cBoei V-OIIK-4 — YMeTh: NpOBOAUTH aHATIN3
npodeccuoHanbHOM MOTEHIIUATIBHBIX Cep BHEAPEHUS PE3YIbTATOB
JeATETbHOCTH HAy4YHBIX HCCIIeIOBaHUN B 00JaCTH CBOEH
npodeccnoHabHOM 1eATENbHOCTH.
B-OIIK-4 — Bnagets: HaBbIKaMu anpoOamuu
pe3yJIbTaTOB HAYYHBIX MCCIIEI0BAaHUM.

1.2. Dmanot popmuposanus komnemenyuit 6 npoyecce oceoenusn OIl mazucmpamypol

KoMnoHeHThl KOMMETEeHUUH, Kak MpaBWiIo, (QOPMUPYIOTCS NPHU H3YYEHHUH HECKOJIbKUX
TUCITUIIMH, a TaKkkKe B HEMaJol CTENEeHH B Mpoliecce MpoxokaeHus npaktuk, HWUP u Bo Bpems
CaMOCTOSITeNIbHOU paboThl oOydaromerocs. Bemonnenne n 3anmurta BKP sBisitorcs Bugom ydueOHOU
NeSITENIbHOCTH, KOTOPBIN 3aBepiiaeT mnpoiecc (GOpMUPOBAHHS KOMITETEHITUH.

Ortanel CbOpMI/IpOBaHI/IS[ KOMIIECTCHIIMHU B MPOLECCE OCBOCHUA NTUCHUIIJINHBI:

- HAYaJbHBIN JTalm — HA ATOM JTane (HOPMHUPYIOTCS 3HAHHUEBBIE U WHCTPYMEHTAIBHBIE OCHOBBI
KOMITETCHIINH, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, QopmupyroTcs 0a3oBeie ymeHHs. CTyneHT
BOCTIPOM3BOANUT TEPMUHBI, (DaKThI, METOIbI, TOHSITHS, MPUHIIUIIBI U TMPABUIIA; pelnaeT ydeOHble 3a1aun
o oOpasiy;

- OCHOBHOIl >Tam — 3HaHUs, YMEHHs, HaBBIKH, OOecreuyMBaroniye (OPMHPOBAHHUE KOMIICTEHIIUH,
3HAYUTEIBHO BO3pACTalOT, HO eIle He JOCTUTAIOT WTOTOBHIX 3HaueHWil. Ha sTom srame cryneHT
OCBauBACT AHAJIUTHUYCCKUC ,Z[eI\/'ICTBI/DI C MNOPCAMCTHBIMHU 3HAHUAMU 110 AJUCHUIUIMHC, CHOCO6€H
CaMOCTOSITENIFHO pellaTh y4eOHbIC 3a/1a4M, BHOCS KOPPEKTHUBBI B QJITOPHTM JEHCTBUMN, OCYIIECTBIISS
KOPpPCKIOUIO B XOAC pa6OTI>I, NEPCHOCUT 3HAHUA U YMCHH Ha HOBBIC YCJIOBUA,

- 3aBepIIAIOIIMIA ATall — Ha 3TOM JTale CTYICHT JOCTUTAET UTOTOBBIX TOKa3aTelel Mo 3asBICHHON
KOMIICTCHIINU, TO €CTh OCBAHUBACT BCCh HGOGXOHHMBIﬁ OGT:CM 3HaHPII>'I, OBJIaACBACT BCCMU YMCHUSAMHU U



HaBbIKaMU B cepe 3asBieHHON KommeTeHIMu. OH cnocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HABBIKY TPU PELLIEHUH 3a/1a4 MOBBIIIEHHOM CII0KHOCTH U B HECTAHJIAPTHBIX YCIOBUSX.

Ortanel

TeMatuueckoM rane (cm. PITT).

(bOpMHpOBaHI/IH KOMHeTeHHI/Iﬁ B XOJ€ OCBOCHHUA JUCHHUIIIINHBI

OTpaXaroTCid B

1.3. Ca3b Mexkay (popMHUPYEeMBIMH KOMIIETEHIMAMHU U (popMaMU KOHTPOJISI HX OCBOEHUS

Ne n/m| KonTpoaupyembie pa3aebl Nuaukarop 10CTHKEHUS HaumeHoBaHME OLIEHOYHOT'O
(TemMbl) AUCHUILIMHbI KOMIIETEHIIUH cpeAcTBa TeKylleil u
NMPOMEKYTOYHOM aTTecTAlliH
Texkymas arrecranus

1. Pazpen 1 3-OI1K-1, Y-OIIK-1, B-OIIK-1; |Tect Nel
3-OI1K-4, Y-OIIK-4, B-OIIK-4

2. Paznen 2 3-OIIK-1, Y-OIIK-1, B-OIIK-1; |KoHTponbHas pabora 1
3-OI1K-4, Y-OIIK-4, B-OIIK-4

3. Paznen 3 3-OI1K-1, V-OIIK-1, B-OIIK-1; |KonTponsnas pabora 2
3-OI1K-4, V-OIIK-4, B-OITK-4

4. Paznen 4 3-OIIK-1, V-OIIK-1, B-OIIK-1; |Tect No2
3-OI1K-4, Y-OIIK-4, B-OIIK-4

IIpoMe:KyTOUHBIH aTTEeCTALMS
OK3aMeH 3-OI1K-1, Y-OIIK-1, B-OIK-1; |Bompocs k sk3ameny

3-OI1K-4, Y-OIIK-4, B-OIIK-4




2. Onucanue noka3arteJeil 1 KpuTepreB OLEHUBAHUS KOMIIETEHLIMIi HA Pa3JIMYHBIX 3Tanax uxX GopMUPOBaAHMSA, ONUCAHHME IIKAJ OLlEeHUBAHUSA
KoHeyHbIMU pe3ylibTaTaMu OCBOCHHSI MPOTPaMMBbl JUCIHUILTUHBI SBISIFOTCS C(DOPMUPOBAHHBIE KOTHUTHBHBIC JIECKPUITOPBI «3HATHY, «YMETHY,

«BJIAJIETH», PAaCIUCAHHBIE MO OTJEIbHBIM KOMIIETCHLIMUSIM, KOTOpble puBeAcHbI B 1.1.1. @opMupoBanue 3TUX JAECKPUITOPOB MPOUCXOIAUT B MPOIECCE

M3YYEHHUS TUCIUILIMHBI [10 3TafaM B paMKax pa3IMyHOr0 BHa YU€OHBIX 3aHSATUI U CaMOCTOSATEIbHON PaOOTHI.
Brigensitores Tpu ypoBHS chOPMUPOBAHHOCTH KOMITETEHIMI HA Ka)KIOM 3Tarie: HOPOTOBBINA, TPOABUHYTHIN U BHICOKUU.

Hwuxe moporosoro

CTyneHT HE B COCTOSIHMM MPOJAEMOHCTPUPOBATH 00IalaHNe KOMIICTCHITUSIMU B

CTaHAAPTHEBIX CUTYyalluAX.

YpoBHuU Conep:karesibHOE OcHOBHbIE IPU3HAKH Bbl/IeJIeHUS] YPOBHS BPC, ECTS/IIatubanabHas
onucaHue ypoBHS % IIKAJ1a 11 OLEeHKH
OCBOCHMS | IK3aMeHa/3a4yeTa
Bricokmii TBopueckas IeaTeNbHOCTh | Brurouaem nudicecmoawuii ypogeHs.
Bce 6uowi komnemenyuti CryneHT AeMOHCTpUpYET cBOOOAHOE 001ajaHNe
chopmuposanvl Ha bICOKOM KOMIIETEHIIMSIMH, CTIOCOOCH IPUMEHHUTD UX B A/
VPOBHe 8 COOmMBemcmaull ¢ HECTaH/IaPTHBIX CUTYAlIUSIX: TOKA3bIBACT 90-100 Ot/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeno
OUCYUNTIUHBL pemiaTte mpodiieMy/3agady TeOpeTUIECKOro UITu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOTUI
IIponBUHYTHIN [Ipumenenue 3HaHMM W | Brarouaem Hudcecmosuwjuil ypoeeHs.
Bce 6uovl komnemenyuii yMmeHuil B Oosnee mmpokux | CTyAEHT MOXKET J0Ka3aTh BIAJCHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOW ¥ | KOMIIETEHLUUSAMH: TEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHp X0pomIo/
NPOOBUHYMOM YPOBHE 8 npodeccnoHanbHOM cobupath, CHCTEMaTU3UPOBATH, AaHATTU3UPOBATH 3a4TeHO
cOOmMeemcmeul ¢ Yeramu u JEATETLHOCTH, HEXEIIM 10 | ¥ TPAaMOTHO MCIIOJIb30BaTh HH(OPMAIIUIO U3
3a0auamu OUCYUNTIUHBL o0pa3ity, 6ombIIei qonei CaMOCTOSITEJIbHO HalJIEHHBIX TEOPETUUECKUX
CaMOCTOSITETbHOCTH ¥ | UCTOYHUKOB U WILIIOCTPUPOBATH UMH C/
WHUIUATUBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATH 75-84 Xopoto/
MPAKTUKY TPUMEHEHHUS. 3a4TeHO
IHoporossIiii PenponyktuBHas CryneHt JTEMOHCTPHUPYET BIIAJICHHE 65-74 D/Y nosnerBoputenbHo/
Bce 6uovi komnemenyuti JesITebHOCTD KOMIIETEHIIMSIMH B CTAaHAAPTHBIX CHUTYaIUAX: 3a4yTeHo
chopmuposanvl Ha NOPO2O8OM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
yposHe Y TIPaKTUYECKU KOHTPOJIMPYEMBI MaTepHal. 60-64 E/TlocpencTsenmo
/3adreHo
OTcyTcTBHE TPU3HAKOB ITOPOTOBOT'O YPOBHS: KOMIIETEHIIMU HE C(HOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/

3auteHo




OneHnBaHUE pe3ynbTaTOB OOYUEHUSI CTYAEHTOB MO AMCLUMILIMHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOYHON aTTECTALIUU.

Kputepuu orieHMBaHUs KOMIIETEHUIUN HA Ka)XIOM dTare U3y4eHus JUCUUIUIMHBI JJI KaKJ0T0 BUAA
OIICHOYHOTO cpeacTBa U puBoAiTcs B 1. 4 ®OC. UtoroBelil ypoBeHb CHOPMHUPOBAHHOCTH KOMITCTCHITHH
MIpH U3y4EHUH AUCIUTUIHHEI ompeaenseTcs mo Tabmuie. [Ipu 3ToM ciieayer NOHUMATh, YTO TPAHUIIA MEKIY

YPOBHSIMU JIJIs1 KOHKPETHBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOM MPOTPAMMbI MOKET CMEIIAThCSI.

YpoBeHb ¢(pOpMHUPOBAHHOCTH Texymmii KOHTPOJIb IIpomexyTouHast aTTeCTALMA
KOMIIeTeHIIHH
BbICOKHI1 BbICOKHI1
BBICOKUI NPOOSUHYMbLL 6bICOKUU
8bICOKULL NnpOOBUHYMbLLL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswiii
IIPOJIBUHYTBIN NPOABUHYTBIA NPOABMHYTBII
NPOOBUHYMbLLL NnOpo208bll
nopo2osulil NPOOBUHYMblIL
IIOPOTrOBBIN MOPOroBbI MOPOroBbIN
MOPOroBbIi HUKe TIOPOroBOro
HUXE TOPOrOBOTO
HU:Ke TIOPOroBOro -

3. MeToanueckne MaTepuaJbl, ONpe/eisiioliue Npoueaypbl OlleHUBAHUS 3HAHNUI, YMEHUIi, HABBIKOB
U (WIH) ONBITA IEATETbHOCTH, XaPAKTEPHU3YIOIIUX ITanbl ((POPMUPOBAHNUS KOMIIETEHIH I

4. TunoBble KOHTPOJILHBIE 32 IaHUS UJIH HHbIE MAaTePUAJIbl, HEOOX0AMMBbIe 1JIs1 OLleHKU 3HAHUIA,
yMeHH i, HABBIKOB

Hrorosas arrecranus 1o IUCUMIUIMHE SBIISIETCS UHTErPAJIBHBIM ITOKA3aTeJIEM KaueCTBa TEOPETUYECKHUX U
NPAKTUYECKUX 3HAHMH M HABBIKOB OOYYAlOIIMXCS MO JUCHMIUIMHE M CKJIAJbIBA€TCAd M3 OLEHOK,
ITOJIYYEHHBIX B X0J/I€ TEKYLIEH U IPOMEKYTOYHOM aTTeCTALMH.

Texymas arTecranys B ceMecTpe MPOBOJUTCA C 1IeNbI0 00eceueHns: CBOEBPEMEHHON 00paTHOM CBs3H,
JUISL KOPPEKLMH 00y4€HHUs, aKTUBU3ALIMA CAMOCTOSTEIbHON pabOThl 00yUarOIINXCS.

HpOMC)KYTOQHaSI arTecCTanud IpeaHadHadyCHa I 00BEKTHBHOIO MOATBCPKACHUA U OLUCHHUBAHUA
AOCTUTHYTBIX PE3YJIbTAaTOB 06y‘IeHI/I$I IMOCJIC 3aBCPUICHUA U3YUCHUA NJUCHUIIIINHBI.

Texymmas aTTecTalus OCyIIeCcTBIISETCS JIBa pa3a B CEMECTp:

e xoHTpodbHas Touka Ne 1 (KT Ne 1) — BeICcTaBisieTCsl B 3JIEKTPOHHYIO BEIOMOCTh HE TTO37IHEE 8§ HEAeIn
yae0HOro cemectpa. Biiouaer B ceOs OIEHKY MEPONPHUATHN TEKYIIETO0 KOHTPOJS ayJUTOPHOW H
CaMOCTOSITeTTHHON paboThl 00yJaroIIerocs Mo pasienam/TeMaM yueOHO! TUCIUIUTHHEI ¢ 1 o 8 Hexento
y4e0HOro ceMecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsl B 3JIGKTPOHHYIO BEJIOMOCTh He TIo31Hee 16 Henenu
yuebHoro cemectpa. Brirodaer B ce0si OLIEHKY MEPOIPHUSATHI TEKYIIEro KOHTPOJSI ayAUTOPHON U
CaMOCTOATENIbHONH pa0OThl OOydYaroIerocs Mo paszaenam/TeMaM y4eOHOW MUCIMIUIMHBI ¢ 9 mo 16
HEJeINo yueOHOTo ceMecTpa.

PesynbpraThl Tekylned W MPOMEKYTOUYHOM aTTecTallMd MOABOJATCA IO IIKajle OaTbHO-PEHTHHIOBOM
CHUCTEMBI.

JTan peHTHHIOBOI cUcTeMBbI / Henenst Bann
OueHo4yHoe cpeacTBO MuHIMyN* MaxcaMym
Texymasi aTrecranusi 1-16 36 60




KonTpoabHast Touka Ne 1 7-8 18 30
Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KoutposbHas Touka Ne 2 15-16 18 30
Tecm Ne2 15 6 10
Konumponvnas paboma Ne2 16 12 20
IMpoMeKyTOUHAST ATTECTALUS - 24 40
Ox3aMeH -
Bonpocut k akzameny - 24 40
HUTOI'O no nucuunainue 60 100
HUTOI'O no qucuunjinHe 60 100

* MHUHUMaJIbHOE KOJWYECTBO OAJIJIOB 332 OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OanioB, HaOpaHHOE
00y4aroIuMcsl, IIPU KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTHBHOM Cllydae 00yJaroIIuics
JOJI’KEH JIMKBUIUPOBATH MOSABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10J2KECHHOCTD 10 TGKYI]_IGI;'I NI
MIPOMEKYTOYHOM arTecTanud. MUHHMaIbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYK aTTECTalluIo, B T.4.
OTJIETTbHOE OILIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO arTecTanuio cocrasisier 60% ot
COOTBETCTBYIOIIMX MaKCUMAJIbHBIX OaJIJIOB.

CTyIeHT cuMTaeTCsl aTTeCTOBAHHBIM I10 pa3zielly, 3a4eTy WK 3K3aMeHY, eclii OH HaOpai He meHee 60% ot
MaKCUMaJIbHOTO Oaliia, MpeayCMOTPEHHOTO paboyeii mporpaMmMoi.

CTyzneHT MOXET OBITh aTTeCTOBaH IO JAWCIMIUIMHE, €CIIM OH aTTeCTOBAaH IO KaXIOMy pasjeiy,
3aueTy/FK3aMEeHy M €ero CyMMapHbIii 0as coctapisieT He meHee 60.

Onpeoenenue 60nycos u wumpaghos

Bonycel: moompuTenbHbie 0aIbl CTYJEHT MOXET MOJYyYUTh K CBOEMY PEUTHHTY B KOHIIE CeMecTpa 3a
MPUCYTCTBUE HA JICKIUIX, MPAKTUIECKUX U JTaOOPATOPHBIX 3aHATUSIX M aKTUBHYIO U PETYJISIPHYIO paboTy
HA 3aHATHUSAX.

bonyc (mpemuanbHbie Oallibl) HE MOXKET MPEBBIIATh S 0auioB, BMECTe ¢ OaljiaMH 3a TEKYIIYIO
aTTecTaiuio — He 6osee 60 O6aIoB 3a cemecTp.

BOIIPOCHI K DK3AMEHY

1. Cucrema 103UMETPUYECKUX BEIMUUH. DKCIIO3UIIMOHHAS U MOTIIOMIEHHAS T03bI, €IMHUIBI H3MEPEHHUS.

2. Cucrema J03MMETPUYECKUX BETMYMH. DKBUBAJIICHTHAS U 3()(PeKTUBHAS 103bl, €MHUIIBI U3MEPEHUS.

3. Cucrema no3uMeTpudeckux BenuunH. OXumaeMble SKBHBAJICHTHAS M d(GEKTUBHAS O3B, SAMHUIIBI
U3MEpEeHusl.

4. Cucrema 03UMETPHUECKUX BETHUMH. AMOWEHTHBIH U MHIUBUAYATbHBINA SKBUBAJICHT 036, CIHHHIIBI
U3MEpEeHusl.

5. Cucrema nozuMmeTpuuecknx BenuuuH. [lormoménnas 103a u3IydeHns ¥ MOTIONIEHHAS /1032 B OpraHe,
JTMHEWHas repeiaya SHePTruu; eIMHHUIIBI U3MEPEHUS.

6. Cucrema NO3UMETPHUYECKUX BEIWYHH. AKTUBHOCTh PAaJUOHYKIMIHOTO WCTOYHHKA, (DIIIOCHC H

TUTIOTHOCTH MTOTOKA YACTHIL; €AUHULIBI H3MEPEHHSL.

Cuctema 1o3uMeTpruecKux BenyuH. [lornomeénnas 103a U3IydyeHus U KepMa; eMHULIBI U3MEPEHUs.

Bbuonoruyeckoe aelicTBUE HOHU3UPYIOUIMX M3TydeHHH. JleTepmuHrpoBanHbie 3 (eKThl 00TydeHus.

buonoruueckoe neficTBue HOHU3UPYOMUX U3nydeHuid. Ctoxactuueckue 3¢ (eKTsl 00IydeHusl.

10. buonoruueckoe neiicTBe HOHU3UPYIOUINX U3TydyeHH. [ToHsTHE 00 OTHOCUTENBEHONW OMOJIOTHYECKON
3¢ PEKTUBHOCTH U3ITYICHHI.

11. OcHOBHBIE IPUHIMITEI OOECTIEYCHUS PAIHALIMOHHON 0€30MacHOCTH.

12. YnpapieHre HCTOYHUKOM KaK METOJ] i CPEACTBO PaaualliOHHON 0€301MacHOCTH.

13. Konrpons npodeccruonanbHoro ooyuenust. Ctparerus odecredeHus paaualioHHON 6€30MacHOCTH.

14. KonTpoas npodeccuoHanbHOTo 001ydeHus. TakTuka o0ecriedeHus paaualuoHHON 0€3011acHOCTH.

15. Konrtpons npodeccronansHoro o0xydeHus. Hopmupyembie BeTMUUHBI 00TydeHHsI IEPCOHATIA B
HOPMAaJIbHBIX YCJIOBHSIX HKCIUTyaTal[il HCTOYHUKOB U3ITydEHHUS.
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16. KonTpoas npodeccruonanbsaoro oomydenns. Hopmupyempie BETUYUHBI INIAHUPYEMOTO ITOBBIIIIEHHOTO
o0JyueHus.

17. ®usnueckre OCHOBBI A03UMETPUH (poTOHHOTO M3nydeHus. KoaddumueHTsl ocnabieHus u nepeaadn
SHEPI'UHU; €AUHULIBI U3MEPEHMUSL.

18. ®usnyeckue OCHOBBI JO3UMETPUN (POTOHHOTO U3NMy4YeHHUsA. DPPEKTUBHBINA ATOMHBII HOMEP CI0XKHOTO
BEIIIECTBA.

19. [TpuHIMT HOHNU3ATMOHHOTO METO/1a IO3UMETPHUH Ha MTPUMEPE HOHNU3AUOHHON KaMepHl.

20. Cootnomenue bparra-I'pes.

21. HanépcTkoBble HOHU3ALMOHHbIE KaMepbl. X0l C KECTKOCTHIO.

22. KonieHcaTopHble HOHU3AI[MOHHBIEC KAaMEPBHI.

23. YyBCTBUTEIBHOCTb Ia30pa3psaIHOrO CUETUMKA 10 MOIHOCTH J103Bl.

24. YyBCTBUTEIBHOCTh IO MOIIHOCTH JI03bl CHUHTHJUIALIMOHHOTO JIE€TEKTOpa, pPabOTaloMero B
CUETUYNKOBOM PEXHUME.

25. IMpuanmn ¢oTorpadudeckoro MeToaa J03UMETPUH.

26. [IpuHIMT TIOMUHECHIEHTHOTO METO/Ia JJO3UMETPHUH.

27. ®u3nyeckre OCHOBbI JO3UMETPUN HEUTPOHOB.

28. AKTUBAIMOHHBIN METOJT JO3UMETPUN HEUTPOHOB.

29. [loHsATHE O TPEKOBOM METOJIE 103UMETPHHU 3aPSKEHHBIX YaCTHLI.

30. [NonsATHE O TO3UMETPHH PATHOAKTUBHBIX Ta30B U a9PO30JICH.

3AJJAYN K OK3AMEHY

1. KaxoBa akTuBHOCTB (0€3 y4era HOYEpPHHUX MPOIYKTOB) a) 1 T 226I8Q8a nuo)lr 2389%) ? Bo
CKOJIBKO pa3 akTMBHOCTHb 22S?\gRa 00JIbIlIe aKTHBHOCTHU 23§2U ?

2. OmnpenenuTs MOIIHOCTh BO3AYIIHOW KepMbl Ha pPAacCTOSHUUM 1 M OT TOYEYHOro
M30TPOITHOTO MCTOYHHMKA, MCITyCKAIOIIEro TIaMMa-KBaHThI C H»Heprusimu 1 M»sB
(xBaHTOBBII BBIXOA 12 %) 1 0,05 MaB (85 %). AxtiHOCTb Herounuka 10° Bk.

3. [Ipu paboTte c ICTOYHUKOM 32p, KOTOPBIN SBISETCS YUCTHIM [3-U31ydaresem, MI0THOCTh
noroka [3-yactur cocrasuia 40 qacr./(cM?-c). Yemy OyneT paBHa 3KBUBaAJICHTHAs J103a
B KOXe?

4. OrnpenenuTh yaenbHYI0 aKTHBHOCTH YK g oOpasiie, peACTaBIISIIONIEM CO00M COMb
KCI, ecnu conepkanue 0K B ecTeCTBEHHOM KallMH COCTABISET 0,0118 % 1o macce.

5. Haiitn BenmMunHy KepMBbl B BO3lyX€, CO31aBAEMYI0 HCTOYHUKOM *ICrs3a YeThIPE Yaca,
€CIIM B HayaJbHbIi MOMEHT BPEMEHHU IUIOTHOCTh MOTOKA Y-KBAaHTOB B TOYKE
HalmoneHus cocrasisiia 2-10* 1/(CM2~c).

6. MOIIHOCTh BO3IYLIHONH KEpMBbI, CO3/1aBaeMON HCTOYHHUKOM Y-KBAaHTOB CO CpeIHEH
sneprueit 0,5 MbdB, cocraBmser 10 mx['p/a. Paccumrats 3¢ ¢deKkTHBHYIO 103,
MOJTyYeHHYIO 32 36 9acoB pabOTHI; MPUHSATH, YTO OOTyYSHHE TPOUCXOIUT B TIEpeIHE-
3a/IHEW TE€OMETPHH.

7. B M3BECTHSAKOBBIX [TOYBAX y/enbHas akTHBHOCTH ~2U coctapmsier 30 Br/kr. CKOIBKO
MWJUIATPaMMOB 238 COZIEpKUT | KT n3BeCTHAKA?

8. OmnpenenuTe MOIIHOCTH BO3AYIIHOW KEPMBI Y-KBAaHTOB Ha PACCTOSHUH 2 M OT
TOYEUHOTO H30TPOITHOTO HCTOUHNKA aKTHBHOCTEIO 4-10° BK, HCITyCKAIOIIero y-KBaHTbI
c sHeprueit 1 M»aB. Brixon  y-xBaHTOB Ha oauH pacmnan — 0,5. Haiitu kepma-
MOCTOSIHHYIO TaHHOTO MCTOYHUKA.

9. KakoBa Oyzner 3¢ ¢exTuBHas 1032 B OJHOPOJHOM HM30TPOITHOM CMEIIAHHOM ramMMa-
HEHUTPOHHOM TOJIE M3JIyYEHHsI, €CIIM B JIO00M TOUKE MOJS HKCIO3UILIMOHHAS /1032 V-
mnydeHus: (cpeansss sHeprus 0,3 MoB) cocraBur 100 mMP, a ¢uroeHc TermoBhIX
neiitpornos pasen 10° ueiitp./cvm*?

10. OGBheMHast akTHBHOCTH °CO B BOISHOM I1ape, IPOTEKAIOIIEM 10 TPYGOIPOBO/TY

mmamerpom 10 cM, B MOMEHT 0CTaHOBKH peakTopa cocrasisier 10° Br/im. Tpy6omnposos



11.

12.

13.

14.

15.

pAacIoyIo’KeH MO OKPYKHOCTH paguycoM 3 M. UeMmy paBHa MOIIHOCTb BO3TYLIHOH
KEpMBI B LIEHTpE Kpyra?
PaccuuTaTh TOJIIMHY JEIE3HOTO SKpaHa NpH paboTe ¢ HCTOYHHKOM °'CSs, ecim

4
HEOOXOMMO CHU3UTh MHTEHCUBHOCTH y-u3iydeHus B 1,25-10" pa3. Pemmts 3amauy ¢
UCTIOJIB30BAHUEM CJIOEB OCITa0JICHUSI.

OrnpenenuTh KPaTHOCTb OCJIA0JIEHUSI TJIOTHOCTU MOTOKA TEIUIOBBIX HEHUTPOHOB,
HOPMAJIBHO MAJAIONINX HA JINCT KaIMHSI TOMIHUHON 1 MM. MUKPOCKOTTHYECKOE CEYCHUE
paauanoHHOro 3axBara kaamus ¢ = 2520 0.

Mo1HOCTh BO3AYIIHOM KepMbl Ha BbICOTE | M Haj IIEHTPOM IISITHA, 3arpsi3HEHHOTO
137¢Cs, cocrasma 0,13 mI p/4. UeMy paBHa 00111as1 aKTHBHOCTb 3arPsI3HEHHOTO y4acTKa,
€CITU MATHO uMeeT (popMy Kpyra C ruamerpom 4 m?

PaccunTarh TONIIMHY 3alIMTBl U3 BOJBI JUISl TOYEYHOI'O M30TPOIHOTO MCTOYHMKA,
MCITYCKAIOIIETO HECKOJBKO MOHOPHEPTeTUYECKUX Y-KBAaHTOB, €CIH OCIaOuTh
MOIITHOCTb J103bl U3JIy4eHHsI HEOOXO0AUMO B 10° paz. Dueprun UCIyCKaeMbIX (pOTOHOB
e [MsB] u muddepenumanbupie KepMa-MOCTOSIHHBIE HYKJIHJIOB FK,i[an-MZ/(c-BK]
u3BectHbl: €1=0,1 (I'k,1=0,5); €2=0,2 (I'x,2=0,2); €3=0,4 (I'k3=0,1); €4=0,8 (I'k 4=0,1);
e5=1,0 (I'k5=0,1).

[110THOCTh TIOTOKA TEIUIOBBIX HEUTPOHOB, CO3/laBaeMasi TOYCYHBIM H30TPOITHBIM
HCTOYHMKOM Ha paboueM MecTe omeparopa (mepcoHan 1p. A), paBHa 10°
HeﬁTp./(CMZ'C). OmnpenenuTh TOMIMUHY 3aUThl U3 Kaamus (ocd = 2520 6), npu
KOTOpO# OyIayT oOecrieueHbl JOMYCTUMBIE YPOBHU OOYYCHHS TIEPCOHANIA B TCUCHHE
36-uacoBoii paboueil HeIeIN B U30TPOITHOM FeOMETPUH 00TyUSHHUSI.

Kpurepuu u mkaja oueHuBaHus

Ounenka Kpurepun ouenku
OTan4HO CTyneHT HOIKeH:
36-40 - IPOJIEMOHCTPUPOBATH TTTYOOKOE U MPOYHOE YCBOCHHE 3HAHUN

MIPOrpaMMHOT0 MaTepHuaa;

M3JI0KUTh TEOPETUYECKUA MaTepua;

- IPaBUIILHO (POPMYIIMPOBATH ONPEIETICHHS;

- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITENIbHON pabOThI C
JIUTEpaTypoi;

- YMETb CAENaTh BBIBOJBI 10 U3JIara€MOMY MaTepHay.

Xopouio CTyneHT OMKeH:
30-35

- IPOJIEMOHCTPHUPOBATH JOCTATOYHO MOJHOE 3HAHUE MTPOTPAMMHOTO
Marepuaa;

- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUECKUX MTOHATHIA;
JIOCTATOYHO MOCJIEI0BATENBHO, TPAMOTHO U JIOTUYECKU CTPOMHO
n3arath MaTepual;

- IPOJIEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCA B JIUTEPATYPE;

MaTepuainy.

Y 10BIIETBOPUTEIIBHO CryaeHT nomKeH:
25-29

- MPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE H3y4aeMOr0 MaTepHarna;

- IOKa3aTh 001Iee BIaJCHHE MOHITHIHBIM anapaToM AUCHUILINHBL;
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH HU3JIaraemMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO IPOTpaMMoii yaeOHYIO
JTUTEPATYPY.

- UCUCPIIBIBAOLIEC, MTOCICAOBATCIIbHO, T PAMOTHO U JIOTUYCCKHU CTpOfIHO

- YMCTb CACIAaTb JOCTATOYHO 000CHOBaHHbBIE BBIBOJIbI 11O U3JIaraCMOMY




HeynosnerBopurensto | CTyaeHT IEMOHCTPUPYET:

24 v MeHblIIe - HE3HAHNE 3HAYNUTEIBbHON YaCTH IPOrPAMMHOI0 MaTepHaNa;

- HE BJIaJICHUE MOHATUNHBIM allapaToM JUCLUUIUINHBI;

- CYILIECTBEHHBIE OIIMOKY IIPU U3JTI0KEHUHN YUeOHOT0 MaTepHraa;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOIl
W3J1araéMoro BOIpoca;

- HEyMEHHME JIeJIaTh BbIBOJIbI [10 U3JIara€MOMY MaTepHaiy.

KoMnieKT MHAMBUAYAJIbHBIX JOMAIIHUX 3aJaHUH
[IpuMepsl MHAUBUIYAIBHOTO JIOMAIITHETO 33 JaHUS:

Bapuant Ne 1 ([I3)

1. PaccunTaTh KBaHTOBBIC BBIXOJbI BCEX Y-KBAHTOB, UCIIYCKAGMbIX PAIUOHYKIIHIIOM, CXEME paciaja KOTOpOro
n3o0pakena Ha puc. 1.3. OTHOCHTENIbHBIC BBIXO/IBI Y-KBAHTOB € pa3HOi sHeprueit otHocsaTes kak: M1(0,5 MaB):n2(2
M>5B):n3(2,75 MaB) = 18:5:7; na(1,5 MaB):ns(2,25 MaB) = 14:5.

WA 2524

?%

e.c.(12%)

/// 0,5 Mb»B
— — 2 MsB
0,6 M>B \ 4
— | L1 2,75 M3B
I ’/1,5 M»>B
h-1 —]
A v
e | 225M>5B
0,75 MaB
\ A 2 /
c
b+l

Puc. 1.3. Cxema pacnaza pagdoHyKIHIA

5 A x3anaue 1.13

Ne 2 TlepcoHnain rp. A paboTaer ¢ mpenapaTroMm, SBJISIONIUMCS YUCThIM [J-U3jIydaTeaeM CO CpeaHel sHeprueci
B-uactun 0,7 MaB. lonyctumo nu pabotaTh ¢ 3THUM IpenapaToM Ho 10 yacoB B HeAeNIO B TEUEHHE roja, €Ciu

ILIOTHOCTb IOTOKA Ha pyku cocTapiseT 800 B-uact./(cM?-c)?

131 o .

Ne 3 Tlo Tpy6am mpoKauMBaeTCs ra3 .1, KOTOPEIH aacopOMPYETCs B HIIMHAPHIECKON KOMOHKe (auamerp 1 M,
Beicota 0,2 M) no yaensHOU akTHBHOCTH 80 Br/n. OmpenenuTs MOUTHOCTH BO3IYIIHOH KepMbI (JOTOHOB Ha OCH
KOJIOHKH Ha PacCTOSTHUU 1 M OT ee MOBEPXHOCTH, CYHTAS, YTO IMITMHAPHUIECKast KOJOHKA MTOJIHOCTHIO M PABHOMEPHO

3all0JIHCHA 1311. OcnabaeHueM H3JIYUCHHA B BO3AYXC, CTCHKAX Tp}/6 1 KOJIOHKE npeHe6peqL.

Ne 4 PaccunTarh TONIIMHY 3alIUTHI U3 Kele3a, OCAa0IsIONIyI0 IO MOTJIONICHHOR 103¢ B BO3MyXe B 25 pa3 y-
M3ITyYeHUE HaXOMANIUXCS B OJHOW TOYKE JBYX TOYCUHBIX M30TPOIHBIX HMCTOYHUKOB C SHEPTHUSMH UCITYCKAEMBIX
tdortonoB 0,4 u 2 M»aB, ecii kepMa-3KBUBaJICHT HyKIuaa ¢ 3Heprucii 0,4 MaB B deTsIpe pasa MpeBhIIaecT KepMa-

OKBUBAJICHT HYKJIKMJA C 3Hepr1/1e171 2 M»sB. IIJ'ISI TEX XKE YCHOBI/Iﬁ HalTH TOJIMIUHY 3allIUThI U1 KPATHOCTH ocna0IeHus
1000.
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Bapuant Ne 2 (/I3)

c
Ne 1 PaccuntaTh KepMa-MOCTOSTHHYIO PaIMOHYKITHIA bA , CXeMa paciajia KOToporo n3odpaxeHna Ha puc. 2.3,

€CJIH BBIXOJT Y-KBaHTOB ¢ 3Hepruei 0,2 MaB oTHocuTCS K BRIXOAY Y-KBaHTOB ¢ 3Hepruer 0,7 MaB kaxk 5:7.

65 %

35%

0,7 M>B
0,2 M>B

/

vV v

0,5 MaB

c
b+l
Puc. 2.3. Cxema pacriaga HykImuga g A x3amaue No 2.5

Ne 2 AKTHBHOCTH TOYEYHOTO HM3OTPONMHOr0 McTounmka 'CS 10° Bk. Byjmer i npeBbIlIeH YpOBEHS,
COOTBETCTBYIOIIHI TOIOBOMY TIpeAeTy 036l (MU mepcoHana rp.A), eciu omnepartop padboraet Ha paccTtosHuH 0,8 M
OT UCTOYHHKA 110 36 4acoB B HeJleIo, a reoMeTpus ooyuerus — [13?

Ne 3 B munmuaapugeckom cocyne (muamerp 10 cm, Beicota 10 cM) comepkaics paJIuOaKTUBHEBIN pacTBOP =
Tk = 41,2 al'p- Mz/(C-BK), T2 = 13,2 rona). [locne ynmaneHus U3 cocyla pacTBOpa, MOIIHOCTh BO3AYIITHOM KEPMBI,
M3MEpEHHAs Ha PACCTOSHMM 5 CM OT BEPXHEro OCHOBAHHS, cocTaBmia 5 MKI'p/c. Cumras, 4TO aKTMBHOCTb " “EU
PAaBHOMEPHO a/[COPOUPOBANIACH HA TIOBEPXHOCTH JHA U CTEHOK IIWIHH/PA, OIPEACIHTh KOTHIECTBO >“EU, OceBImero Ha
MOBEPXHOCTH HUIMHIPA.

Ne 4 3a 3ammToit U3 6eTOHA B OJHON TOUKE HAXOISTCS TPH TOUYEUHBIX H30TPOIHBIX HCTOYHHKA: - CS (AKTHBHOCTH
10° Bx), ®Co (10° Bk), **Mn (10° Bk). PaccumraTh TOMIIMHY GETOHHOI 3aIIMTHI, OCHAGISIOMEH MOIIHOCTb

BO3.1yIIHO KepMbI GoToHOB B 10° pas.

Bapuant Ne 3 (3)
Ne 1 PaccumraTh KepMa-TIOCTOSIHHYIO pPaJHOHYKIHIA, CXeMa pacraja KOTOporo n3o0paxeHa Ha puc. 2.5.

Ucnyckanue ¢oronoB c¢ sHeprusamu 0,3 m 1 M»>B paBHOBepositHO. [IpuHATBH, YTO BCE MO3UTPOHBI HYKIIHIA

ITIOJIHOCTBIO aHHUTHUJIMPOBAJIM B CAMOM MCTOYHUKE.
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CA

I 0%

~ | 03MoB

20 % - 1 MsB
1.25 MaBl ’ P

e.c.(10 %)

30 % Y

- Vv ¥ /0,7 MbB
°D

b1

c
b+l B
Puc. 2.5. Cxema pacniazna paauoHyKIHaa gA K 3amaue Ne 2.7

Ne 2 AKTHMBHOCTH TOYEYHOrO M30TpOmHOro wmcrounnka Co 10° Bk. Bydaer nu mpeBbllIeH YpOBEHb,
COOTBETCTBYIOIIHMI TOJOBOMY TpeJeNTy J03bl (IepcoHaN Ip.A), €cii OnepaTop HaXOAWTCS Ha PacCTOSHUU 1 M OT
HCTOYHUKA, BpeMs PabOThI — 10 36 4acoB B HEJEIIO, a TeoMeTpust oomydenus — [13?

Ne 3 OOmmpHBIN BOJOEM paBHOMEPHO 3arpsi3HEH MPOTyKTaMHU JCIICHUS C yISITbHBIM KepMa-IKBUBAJICHTOM
80 ul'p/(c-m). PaccuntaTh MOIIHOCTH BO3AYLTHOW KEPMBI Ha TIOBEPXHOCTH BOJOEMA, €CIIH CPEIHSS SHEPTUS
¢dboTtoHOB mpoaykTOB aeneHus paBHa 0,8 M»aB. Pacuersl mpoBecTu ¢ yuetoM U 0e3 ydeTa MHOTOKPATHO

PaCCCAHHOT0O U3JTYyYCHHA B BOAC.

Ne 4 3a zammroit n3 Boabl TOMIMHOM 30 CM HAXOAWTCA TOYEUYHBIM HM30TPOIHBIA MCTOYHHK B'Cs

axtiBHOCTBIO 5-10™° Bk. OnpenenuTb MOIIHOCTh BO3AYIIHON KEPMbI HA PACCTOSHUU 1 M OT HCTOYHUKA.

Kputepun u mkana oueHuBaHusi

JloMariHee 3a/laHe CUMTAETCSl BHITIOJHEHHBIM MPH YCIOBHH PEIICHUS BCeX 4 MPEeUIOKEHHBIX 3alaHui
OJTHOTO W3 BapHAHTOB.

Bce pemiennbie 3amaHus B KaKI0OM BapuaHTe cyMMapHO oreHuBatoTcs 20 OamiaMu: Kaxaoe 3ajaHue, B
3aBUCHMOCTH OT CTETICHH PEIICHUS 3aJ1a4H, OIIEHUBAETCS OT 5 10 3 0ayUIoB Kaxaoe.

Onenka banasl
OTiIn4yHO ot 18 mo 20 6ayuioB
Xopor1io ot 15 no 17 6anmnos

VYnosnerBopurensHo | ot 10 go 14 Gamnos
HeynosnerBoputensHo | Menee 10 6ammoB

Kputepun oneHuBanus pacueTHOM 3a1a4n: baxabi:
[IpuBeneHo mMOJHOE TMpaBWIIBHOE pELICHHE, BKIIOYAIOIIEE CIIETYIONIUe 5
QJICMCHTHI.
1) npaBuIbHO 3amUcaHbl (GOPMYIIBI, BBIpAXKAMOIIUE (U3MYCCKHE 3aKOHBI,
IPUMEHEHHE KOTOPBIX HEOOXOOMMO Ui pELIeHHS 3a/Jadd  BBIOPAHHBIM

12



CII0CO00M;

2) mpoBeICHBI HEOOXOIUMBIC MaTEMAaTHYECKHE ITPe0OPa30BaHUs U PaCUETHl,
MPUBOJISANINE K TPABHILHOMY YHCIOBOMY OTBETY, W MPEACTaBICH OTBET (C
yKa3aHHeM eIMHUIl u3mepenus). [Ipu 3Tom gormyckaeTcs peleHue «Io 4acTaM»
(c MpOMEKYTOUYHBIMH BBIUYUCIICHUSIMHA).

IIpencraBieHHOE peMICHUE COAECPIKUT II. 1 IMOITHOrO peleHus, HO U UMEET OAUH
U3 CIEAYIOLIMX HEIOCTAaTKOB:

B HeoOX0oaMMBIX MaTeMaTHYECKUX IMPeoOpa30BaHUAX WM BBIYUCIECHUAX
JIOTTyIIIeHA OITUOKA

nim

Heo6xoanMbie MaTeMaTHUECKUE TPEOOPA3OBAHMS U BEIYUCICHHS JIOTHUECKU
BEPHBI, HE CO/IEPKaT OIINOOK, HO HE 3aKOHYEHBI.

nJin

He npencrasnensl npeoOpa3oBaHusi, NPUBOASIIME K OTBETY, HO 3allMCaH
IIpaBWJIbHBII YMCIOBOM OTBET WM OTBET B 00ILIEM BUJIE

N

Pemenune  comepxkur  ommOKy B HEOOXOAMMBIX  MaT€MaTHYECKUX
peoOpa3oBaHUsX U HE JOBEACHO JI0 YMCIOBOTO OTBETA.

[IpencraBieHsl 3aMCH, COOTBETCTBYIOIIME OJHOMY U3 CIEIYIOIIHUX CIy4Yaes:
[IpencraBieHbl TONBKO IMOJIOKEHUS M (OPMYIIbl, BbIpaxkarouue (Qpu3ndecKue
3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOIUMO IS peIIeHHs 3a1a4H, 0e3 KaKux-
1100 mpeoOpa3oBaHUN C UX HCHOJIb30BAaHUEM, HAlpPaBJIECHHBIX Ha peEIlIEeHHUE
3aJ1a4M, U OTBETA.

N

B pemienune orcyTrcTBYeT OfHA M3 HCXOOHBIX (QopMys, HeoOxoaumas IJis
pemeHust 3aiayd (MM YTBEpXKJAEHUE, JIeXkallee B OCHOBE pEIICHUs), HO
MPUCYTCTBYIOT JIOTMUECKH BEpHbIE IPeoOpa3oBaHUs C HMMEIOIIUMHUCA
¢dbopMmynaMu, HarpaBJieHHbIE HA PEIICHUE 3a/1auH.

nim

B onHol u3 ucXomHBIX (GOpMYIN, HEOOXOIMUMBIX JUIsl pelieHHs 3axadd (Wi
YTBEP)KACHUM, JIeKAllleM B OCHOBE pEIIeHHs), JOIyIlleHa OInOKa, HO
INPUCYTCTBYIOT ~JIOTHUECKHM BEpHbIE IpeoOpa3oBaHMs C HMEIOIIUMUCS
(¢hopMynaMu, HanpaBJIeHHbIE HAa PEIICHUE 3a]JauH.

BCE ciyyau penieHus, KOTOPbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPUSAM BBICTaBICHUS OleHOK B 1, 2, 3 (4, 3, 2) bana.
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KoMILIeKT TeCTOBBIX 3aJaHUH

IIprmep TeCTOBBIX 3aJaHUI:
Peamunzoeotit mecm Nel

Bapuanm 1

1. Arowmmuoe simpo — 310
A) LeHTpalbHasg MAaCCHBHAS Y4acTh aTOMA, COCTOAIAS U3 IIPOTOHOB M DIICKTPOHOB
b) UeHTpaabLHAs MACCHBHASA YaCTh ATOMA, COCTOSIIIAS U3 IPOTOHOB U HETPOHOB
B) ueHTpasibHas MacCMBHAs 4acTh aTOMa, COCTOSIIAS U3 POTOHOB, AIEKTPOHOB U HEUTPOHOB

2. S1po ¢ onpeeneHHbIME napameTpamu (A,7) Ha3bIBAIOT
A) HYKIIOHOM
b) mykamaom
B) neiirponom

3. ATOMHOE SIAPO — 3TO
A) HeHTpaJIbHasd MaCCUBHAA 4aCTb aTOMa, COCTOAIIAA U3 IIPOTOHOB U 3JICKTPOHOB
B) HEeHTpaJdbHasd MaCCUBHAasl YaCTb aTOMa, COCTOAIIAsl U3 IIPOTOHOB U HeﬁTpOHOB
B) HeHTpaJIbHad MaCCUBHAA 4aCTb aTOMa, COCTOAIIAA U3 IIPOTOHOB, 3JICKTPOHOB U HCﬁTpOHOB

4. Kakyro XapaKTepHCTHKY s/Ipa aTOMa HA3BIBAIOT 3aPSAIOBBIM YUCIOM?
A) Yucno 31eKTpoHOB BOKPYT siapa
b) Yucao npoToHoB B sigpe
B) Yucno Hyk10HOB, GOPMHUPYIOLIUX SAPO

5. PajMoaKTHBHOCTB — 3TO
A) npeBpailieHre CTaOUIBHBIX SIIEp B HECTAOMIIbHBIE MO/ IEHCTBUEM BHEIIHETO U3ITyYEHUSI.
b) sinepHoe nmpeBpaiiieHre ¢ U3MEHEHUEM TOJIBKO SHEPTeTUYECKOTO COCTOSTHUS Ipa.
B) camonpousBo/ibHOE NpeBpalieHHe HeCTaA0WIBHBIX siiep aTOMa, CONPOBOKAAI0LIeecs
HCIIyCKaHNEM M3JIyYeHHs (KOPIYCKYJISPHOI0 WJIN raMMa-u3J1y4eHus ).

6. UsziydeHue, B 110JIe KOTOPOTO JIHOObIE HAMIPABIEHHUS PACIIPOCTPAHEHHUS 9aCTUIL M JOTOHOB ABJIAIOTCS
DPaBHOBEPOSITHBIMU HAa3bIBAIOT
A) MOHOHAaMNpaBICHHBIM
b) MmoHORHEpreTHUECKUM
B) uzorponnbiM

/. XapaKTepUCTHKM HCTOYHMKOB MOHM3UPYIONIETO M3JTyYeHHs
A) aKTMBHOCTb, IEPUOJ MOTypacaia, IOCTOSIHHAS paclajia, BbIXOJ] YaCTHUI
b) noroxk 4acTHl, NJOTHOCTH NOTOKA YacTHL, (QuroeHc, JUHeHHbIH Ko3Qduuuent
ocs1a0JIeHUs1, JINHEHHAA nepeaadya JHepruu, GakTop HAKONJIEHHUs
B) akTuBHOCTB, IEpuO[ MTONTypacnazaa, (akTop HAKOIUICHUS

8. Uro Takoe nocrosiHHas pacnana?
A) Ywucio pacnaoB B €IUHUILY BPEMEHU
b) BepositHOCTB pacnaja B eIMHUILY BpeMEeHHU
B) Bennuuna, Xxapaktepusyroiasi CKOpOCTh paciajia

9. XapakTepHCTHKH MoJIei HOHU3UPYIOIIET0 U3IYICHHUS
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A) aKTHBHOCTb, MIEPUO/I MOJTYPACIaa, IOCTOSTHHAS PAcnajaa, BHIX0A YaCTHII

b) moTok wacTull, MIOTHOCTh MOTOKA YacTHII, (IFOEHC, TUHEHHBIN KOd(PPUIMEHT ocnabieHus,
JUHEIHAs 1mepeiaya SHeprun, GakTop HaKOIUICHUS

B) aktuBHOCTB, TIepHO/ TTONTypacnana, (akTop HaKOIICHUS

10.B3aumoneiictBue GOTOHHOrO U3/IyYeHMs C BEIIECTBOM, IIPU KOTOPOM 3HEPrus (POTOHOB B MOJE
sJipa NEPEXOAUT B SHEPTHUIO MOKOS U KHHETUYECKYIO SHEPTHIO MIEKTPOHA U TO3UTPOHA, HA3bIBAETCS
A) komnToH-3hexrom
b) o0pa3oBaHueM JIeKTPOH-TIO3UTPOHHO MapbI
B) poTtoapdexrom

11.HauGonbuei nponukaomei cnocoGHOCTRI0 000a1aeT U3TYYCHHS
A) 6era (B) - uznyuenue
B) ramma (y) - u3;ayyeHue
B) anbda (o)— uznyuenue

12.Cpennsis sHeprus HOHU3AIKUU COCTABISET
A) 343B b) 34 kaB B) 34 M»B

13. AKTUBHOCTb paMOHYKINIA B HcTOUHHUKE (06pasiie) — 3To. ...
A) orHomenue uncna dNo CIOHTaHHBIX (CaMOIPOU3BOIBHBIX) SIACPHBIX IPEBPAICHH,
MIPOUCXOIAIIMX B HCTOYHHKE (00pasiie), K Macce 3TOro HCTouHuka (oopasia) dm.
B) otHomenue umcna noHusupyronmx yactuil dN, NpOHHKAKOMIKMX B dJIEMEHTapHYK cdepy, K
IUIOLIaIM HEHTpaabHOro ceueHus dS 3Tol cdepsl.
B) orHomenne yncia dNo CIOHTaAaHHBIX (CAMONPOU3BOJIbHBIX) SI/IEPHBIX MPeBPaIeHHid,
NPOUCXOASINNX B HCTOUHNKe (00pa3ie) 3a HHTepBaJ BpeMenn dt, K 3ToMy HHTepBay.

14.0Onpenenuts nepuon nonypacnana T1/2 ¥ MOCTOSHHYIO pacliafa A PaguOHVKIINMIA, €CIHM 34 CYTKH
€ro aKTHBHOCTHh YMeEHbIIIach Ha 75 %.

A\ = 1,6-10'5 c'l; Ti2=0,5 cyT;
ByA=1,6¢"; T12=05c¢;
B) A =1,6102c; T12 = 0,5 wac;

15.Y910 takoe bhoTodrnekTpHUIecKOe MOrIoNeHHEe?

Pttty

A)

16.Komnrou->¢dexr - 310
A) B3aumoseicTBue (OTOHOB ¢ aTOMaMH TOTJIOTHTEIISA, TPH KOTOPOM (DOTOH MOJTHOCTHIO OTJAET
CBOIO PHEPIUI0 OPOUTATIBLHOMY JIEKTPOHY U MIPEKPAIAET CBOE CYIIECTBOBAHUE.
b) B3aumopeiicTBue GOTOHHOTO M3TYUEHUS C BEIICCTBOM, IIPH KOTOPOM dHEpTHs (HOTOHOB B TI0JIE
A7Ipa MEPEXOAUT B DIHEPTHIO MOKOSI U KHHETHYECKYIO DHEPTHIO JIEKTPOHA U TIO3UTPOHA.
B) ynpyroe cro/ikHOBeHHe (OTOHHOTO M3JIYYEeHUS CO CBOOOJIHBIMH WM €J1a00 CBA3aHHBIMU
3JIeKTPOHAMH BHeIIHel 000JI0MKH aToMa, NpPH KOTOpOoM (OTOH mepegaer 4acTh CBoOeil
IHEPIruHU CAMOMY JIEKTPOHY U U3MeHsieT HANIPaBJIeHHe CBOero ABUKeHUsI.
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17 .Tloporosas sHeprus 23 dekTa 00pa3oBaHusl ISKTPOH-IO3UTPOHHOM Taphl B MOJIE SApa MIPH
BSaHMOHeﬁCTBI/II/I Y-N3JIYUYCHUS C BCIIICCTBOM

A) 2,044 M>B b) 1,022 M»>B B) 1,022 x»B

18.Kax BBINISIST CIEKTPBI B-M3IyueHuit suep?

A) Ll P A ‘I |
B) / B)

19.0sxe-3dbdexr. ITokazars Ha cxeme QrKe-3JIEKTPOH.

B
BHELWHWA
horom @B
20. Yka3aTbh COOTBETCTBYIONINE YHEPIHU HEHTPOHOB

ObICTpBIE HEUTPOHBI 1-200 x>B
IIPOMEKYTOUHBIE HEHTPOHBI ot 200 k3B 10 20 M»B
HAJITEIUIOBbIE HEUTPOHBI menee 0,25 >B
TETIJIOBBIC HEUTPOHBI ot 0,25 3B no 1x3B

Kpurepun oneHnBanus KomnereHunu (pe3yabTaToB):
Tect cumTaercsi BHIMOJHEHHBIM TIPU YCJIOBUW TPAaBWIIBHOTO pemieHust He MeHee 60% mpemioskeHHBIX
3alaHUI OJJTHOTO U3 BAPUAHTOB.

Onucanne MKaJbl OllCHUBAHMUA:

Bce periennble 3a1aHus B KaXXKI0M BapUaHTe CyMMapHO olleHHBaroTcs 2 6ayutamu: 3aaanus 1-20 — 1 6ann
Kaxoe (MUHUMYM 12 GasioB).

16



JIMCT COI'VIACOBAHMUS ®OHJIA OIIEHOYHBIX CPE/JICTB

PaccMoTpen Ha 3aceianuy OT/Ie/IeHUs
ouorexnonoruit UATD HUAY MUDU u

PECKOMEH/IOBaH K IE€PLY TBEPKIACHUIO

(upotoxon Ne /201 «Oby L 20 Z2r.)
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