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O0J1acTh IpUMEHEHHA

@®onx oueHounsix cpeacts (POC) — saBnsercs 00A3aTENBHBIM NPUIOKEHHEM K paboueit
nporpaMMe JUCHMIIMHBL «HOBBIE TEXHONOTHMU B SIEPHOM MeAMLMHE» U 00eCHeunBaeT HMPOBEPKY
OCBOCHMS TUIAHUPYEMBIX Pe3yJbTaTOB OOy4YeHHs (KOMIETCHIMH W HMX WHAWKATOPOB) MOCPEICTBOM
MEPONPUATHIA TEKYLIeH U MPOMEXYTOYHON aTTEeCTALUU 110 IUCLUILIMHE.

ey 1 3a1a4n oHAA OLIEHOYHBIX CPEICTB

HGHBIO q)OHI[a OLCHOYHBIX CPCACTB ABJISICTCSA YCTAHOBJICHUC COOTBCTCTBUA YPOBHA NOATOTOBKHU
o0yyJarommxcs TpeOboBaHUAM (heiepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa.

I[HSI JOCTHIXKCHUA MMOCTaBJICHHOMI neian CDOHIIOM OLICHOYHLIX CPCACTB MO JUCHHUIIIIMHC «HoBnIe
TEXHOJIOTUH B SACPHON MEIUIIMHEY PEIIAlOTCs CIAEeAYIOINE 3a/1auu:

— KOHTpOJIb U YIPABJICHHE IMPOLECCOM MPHOOPETEHHS OOYyYarOIMMHCS 3HAaHWUN, YMEHUH U
HaBBIKOB, TPETyCMOTPEHHBIX B paMKaxX JaHHOW JUCIUIUINHBI;

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHHA KOMHCTGHHI/Iﬁ, NpeaAyCMOTPCHHBIX B paMKax I[aHHOﬁ
JMCLHTUINHEI,

— obecnieuyeHrne COOTBETCTBUS PE3yJIbTATOB OOydeHHs 3aj1adam Oymaymiel mpodeccHoHaIbHOMI
JIeATEIFHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJUIMOHHBIX M BHEJIPEHHE WHHOBAIIMOHHBIX METOJOB
0o0yudeHus B 00pa3oBaTeNIbHBIH MpoLIeCcC B paMKaxX JaHHOW JUCLMILIUHBIL.



1. IlepeyeHb NJIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUSI 00pa30BaTe/bHONH NMPOrpaMMbl

1.1. B pesynbrate ocBoeHusi OOIl maructparypsl 0OydarOUmIUiiCsS MTOJDKEH OBIAICTh CICTYIOIIUMU

pe3yibTaTaMu 00yueHUs 10 TUCIHILIHHE:

Koanl HaunmenoBanue Koa v HammMeHOBaHMe MHAMKATOPA
KOMIIeTeH Uit KOMIIeTeHIUH AOCTHKEHHS] KOMIIETeHIIUH
OIIK-1 Croco0eH TpUMEHSATh 3-OI1K-1 — 3HaTh: pyHAaMEHTATBHBIC 3aKOHBI U
dbyHIaMeHTallbHbIC 3HAHUS B | IPUHLIUIIBI (PU3UKU; OCHOBBI IICUXOJIOTUU U
o0acTi GU3MKHU [T pEIICHUs | TIeAaroruKu.
Hay4YHO-UCCIIEA0BATEIIbCKUX V-OIIK-1 — YMeTh: npuMeHSTh MOJTYYCHHBIC
3a/1a4, a TAaKXKe BJIAJIETh 3HAHUS JUIsl pELICHUs HayYyHO-
OCHOBaMHU T€/IarOTUKH, UCCIIEJIOBATEIbCKUX 3a/1a4 B CBOEH
HEOOXOIUMBIMHU IS npodecCHOHATBHON IEeATETLHOCTH;
OCYILIECTBIICHUS MPEJCTABIISITh 3aKOHBI M IPUHITUIBI (PU3UKH B
MIPENOIaBaTeIbCKOMN BUJIC MATEMaTUYCCKUX YpaBHCHUH, (HOpMYII,
JEeSITeTbHOCTH rpaduKoOB, KAYECTBEHHOTO OMMCAHMUS; TPUMEHSATh
OCHOBBI [ICUXOJIOTUH, METOJIUKH MIPENOJaBaHuUs B
NEeIarorn4eckoi JesITeIbHOCTH.
B-OIIK-1 — Bnanerb: HaBbIKaMu pELLICHUS
HAy4YHO-UCCIIEIOBATENLCKHUX 33714 B 00JIaCTH
SKCIIEPUMEHTAJILHONU U TEOPETUUYECKOH (PU3HKHY;
NeIarorndyeCKUMHU TEXHOJIOTUIMU,
HEO0OXOIMMBIMHU ISl BEJICHUS
MIpenoaBaTebCKON 1€ TEbHOCTH.
OIK-4 Crnioco6en onpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIE 3Talbl BHEAPEHHUS
BHEJIPEHUS PE3YJIbTAaTOB Pe3yJIbTaTOB HAYYHBIX HCCIIE0BaHUN B 00JaCTH
Hay4YHBIX MCCIIEOBaHUN B cBoel MpodecCHOHANBHOM NesITeTbHOCTH.
obnactu cBoeit V-OIIK-4 — YMeTb: NpOBOAUTH aHATIN3
npogeccuOHATBLHON MOTEHLIMATIbHBIX c(hep BHEAPEHUS PE3yIbTAaTOB
JESITETBHOCTH HAaY4HBIX HCCIIeIOBaHUN B 00JIaCTH CBOEH
npodeccnoHaNIbHOM 1S TEIbHOCTH.
B-OIIK-4 — Brnianets: HaBbIKaMu arpoOaiuu
pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUM.

1.2. Dmanwt popmuposanusn komnemenyuii 6 npoyecce oceéoenusn OIl mazucmpamypol

KoMIOHEeHTbl KOMIETEeHIMH, Kak NpaBuwio, (HOpPMUPYIOTCS TpH H3YYEHHUH HECKOJIbKUX
JUCLHUIIINH, a TAaKK€ B HEMAJIOW CTENEHW B Ipolecce NnpoxoxzaeHus npaktuk, HP u Bo Bpems
CaMOoCTOsITeNIbHONW paboThl oOyuatomierocs. Boimonnenue u 3amurta BKP sBnstorcs Bunom ydeOHON
JeSITeNIbHOCTH, KOTOPBIH 3aBepIaeT mpouecc GopMUPOBAHUS KOMITETEHITHH.

Oransl GOpMUPOBAHUS KOMIETEHIIUH B IPOIIECCE OCBOCHUS TUCIUIUINHBL
- HAYaJbHBbIA 3Tan — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHUEBbIE M WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, QGopMmupyrorcss 6a3oBble yMmMeHHA. CTyneHT
BOCIPOM3BOJUT TEPMUHBI, (DaKThl, METO/IbI, TOHATHS, MPUHIUIIBI U MPaBUIIA; penaeT yueOHble 3a1aun
o oOpasiy;

- OCHOBHOM »Tam — 3HaHUS, YMEHMs, HaBBIKM, oOecreduBarolye (OpMUPOBAHHUE KOMIIETEHIUH,
3HAQYMUTENIBHO BO3PACTAIOT, HO €IIe HE IOCTUIAaI0T WTOTOBBIX 3HadeHud. Ha sTom sTame CTyneHT
OCBaMBaeT aHAJIUTHYECKHE JACHCTBHS C NPEIMETHBIMU 3HAHUSIMHM [0 JUCHUIUIMHE, CIOCOOEH
CaMOCTOSITENIHO pelaTh y4yeOHbIe 3a/1aui, BHOCS KOPPEKTHUBHI B QITOPUTM JEHCTBHMA, OCYILECTBIISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;

- 3aBepPLIAKOIIMN 1Tall — HA 3TOM J3Talle CTYIAEHT JOCTUIaeT UTOrOBBIX ITOKA3aTeNIeH 0 3asBICHHOMN
KOMIIETEHIIMH, TO €CTh OCBaWBAET BeCh HEOOXOJUMBIA 00BEM 3HAHUIL, OBJIa/IEBAE€T BCEMU YMEHUSIMHU U



HaBbIKaMU B cepe 3asBIeHHONW KomneTeHIUd. OH CrOCOOEH MCIONb30BaTh 3TH 3HAHMS, YMEHMS,
HABBIKY NPU PELICHUH 33124 TOBBIIICHHOHN CII0)KHOCTH U B HECTaHIAPTHBIX YCIOBUSX.

Jrarnel

TeMatuueckoM riane (cm. PIT).

(bOpMI/IpOBaHI/ISI KOMHeTeHHI/Iﬁ B XO0A€ OCBOCHHSA JHUCHUIIIINHBI

OTpAXKAKOTCA B

1.3. CBa3b Mexkay (popMHPYeMbIMH KOMIIETeHUHAMHU U (POPMAMHU KOHTPOJIS MX OCBOEHUS

Ne /| KonTpoaupyembie pa3aesibl Nuaukarop 10CTUKEHU S HaumeHoBaHNE OLIEHOYHOT 0
(TeMbl) JTUCUMILTUHBI KOMIIeTEeHIIUH cpeAcTBa TeKylleil u
NMPOMEKYTOYHOM aTTeCTAIUN
Texymas arrecrauust

1. Pazpen 1 3-OI1K-1, V-OIIK-1, B-OIIK-1; |Tect Nel
3-Ol1K-4, Y-OIIK-4, B-OIIK-4

2. Paznen 2 3-OIK-1, V-OIIK-1, B-OIIK-1; |KoHTtponbHas pabora 1
3-OI1K-4, Y-OIIK-4, B-OIIK-4

3. Paznen 3 3-OI1K-1, Y-OITK-1, B-OIIK-1; |KonTposnbnas pabora 2
3-OI1K-4, Y-OIIK-4, B-OIlK-4

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

IIpomexyTouHblil aTTecTanust
3auer 3-OIlK-1, Y-OIIK-1, B-OIIK-1; |Bompocsr k 3auery

3-0OIIK-4, Y-OIIK-4, B-OIIK-4




2. Onucanue nMoka3areJieii 1 KpUTepueB OLEHNBAHUS KOMIETEHI[UI HA PA3JIMYHBIX ITanax ux ()OpMUPOBAHUS, ONMCAHUE IIKAJI OIleHUBAHUS
KoneuynpIMU pe3ynbTaTaMl OCBOCHHUS MPOTPAMMBbI JTUCHHUIUIMHBI SBISIOTCS CPOPMUPOBAHHBIC KOTHUTHUBHBIC ICCKPUIITOPHI «3HATBY, «YMEThY,

«BJIAJIEThY», PACIIUCAHHBIE MO OTJIEJIbHBIM KOMIIETCHIIMSIM, KOTOpbIe NpuBeAeHbI B 11.1.1. dopmupoBanue 3TUX ASCKPUNTOPOB MPOUCXOIUT B MPOIECCE

M3YYEHHUS TUCIUILIMHBI [10 3TafaM B paMKaxX pa3IMYyHOrO BHJIAa yUYEOHBIX 3aHATHI U CAMOCTOSITENIbHOM pabOTHI.
Brigensitores Tpu ypoBHS chOPMUPOBAHHOCTH KOMIIETEHIIUN Ha KaXKIOM dTarle: MOPOTOBbIM, TPOABUHYTHIN U BBICOKHIA.

CTaHAAPTHBIX CUTYyallUuAX.

YpoBHu ConepxartesbHoe OcHOBHBIE IPU3HAKH Bbl/IeJIEHUS YPOBHS BPC, ECTS/IIsaTudanabuas
ONuCaHHe YPOBHS % HIKAJIA VI OLeHKH
OCBOEHMSI | JK3aMeHa/3ayeTa
Brbicokuii TBOpYECKas NEeATENBHOCTD Brarouaem nusrcecmosawuu yposeno.
Bce 6uowi komnemenyuti CryneHT neMoHCTpHUpyeT cBOOOAHOE 00Ia1aHne
chopmuposarvl Ha bLCOKOM KOMIIETEHIUSIMU, CITIOCOOEH IPUMEHUTH UX B A
VPpO8HE 8 COOMBEMCMEUU C HECTaH/IAPTHBIX CUTYALIUSIX: TOKA3bIBACT 90-100 O/
yensamu u 3a0avamu YMEHHE CaMOCTOSATEIbHO IPUHUMATh PELLIECHUE, 3aureno
OUCYUNTUHDL pemiate mpodiieMy/3aauy TeOpeTUIECKOT0 UITU
IIPUKIJIATHOTO XapaKTepa Ha OCHOBE N3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHI
IIpoaBuHYTHIN [Ipumenenne 3HaHUN W | Brarouaem Hudcecmosujuil ypoeeH.
Bce suovl komnemenyuii yMeHu#l B Oosiee mmpokux | CTyZEHT MOXKET J0Ka3aTh BIAJCHHE B/
chopmuposarvl Ha KOHTEKCTaX  y4eOHOW ¥ | KOMIETEHLUSIMU: JEMOHCTPUPYET CIOCOOHOCTh 85-89 OueHp X0pomIo/
NPOOSUHYMOM YPOBHE & npodeccHoHaIbHOM cobupaTh, CHCTEMaTU3UPOBATh, AaHATU3UPOBATh 3a4TeHo
coOmeemcmaul ¢ Yensamu u JEATELHOCTH, HEKEIH 110 | Y TPAaMOTHO MCIIOJIb30BaTh HH(OPMALIUIO U3
3a0ayamu OUCYUNIUHbL o0pasiry, OoJibliel JoJiel | CaMOCTOSATENBHO HAalHJACHHBIX TEOPETHYECKUX
CaMOCTOSITENIBHOCTH 1 | UCTOYHUKOB U UJUTIOCTPUPOBATh UMU C/
WHUIHATHBBI TEOpPETUYECKHE MOJI0KEHUS UITH 000CHOBBIBAThH 75-84 Xoporo/
MPaKTUKY TPUMEHEHUS. 3a4uTeHo
IToporosslii PenponyktuBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y nosnerBopurensHo/
Bce 6uovl komnemenyuii NeSITebHOCTD KOMIIETEHIIMSIMH B CTaHAAPTHBIX CHUTYaIUsIX: 3a4yTeHo
chopmuposanvl Ha NOPO208OM U3JIaraeT B IpeJeliax 3a1a4 Kypca TEOPETHUECKH
ypoeHe U IPAKTHUYECKU KOHTPOJIUPYEMBI MaTepHuall. 60-64 E/Tlocpencrserno
/3auTeHo
Huzke moporosoro OTCyTCTBHE MPU3HAKOB MTOPOTOBOTO YPOBHS: KOMIIETECHIINH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSSHUU MPOAEMOHCTPUPOBATh 001alaHue KOMIIETEHIIUSIMU B 3a4yTeHo




OneHuBaHue pe3ynbTaToB OOyUEHHUsI CTYIEHTOB MO JUCLMILIUHE OCYIIECTBISETCS MO PEerjIaMeHTy
TEKYIIETO0 KOHTPOJIS ¥ POMEKYTOUHON aTTeCTallUu.

Kputepuu orieHMBaHUs KOMIETEHIIUNA Ha KaXKIOM dTare U3yuyeHus JUCHUILTUHBI ISl KaXI0T0 BUIA
OIICHOYHOTO cpeacTBa U mpuBoaiATcs B 1. 4 ®OC. UToroBeiil ypoBeHb CHOPMHUPOBAHHOCTH KOMIICTCHITUH
MIPY U3YYEHUU JUCIUILTNHBI OpenenseTcs no tadmie. [Ipu 3ToM cienyer HOHUMaTh, YTO TPAHUIA MEKTY

YPOBHSIMU JJIs1 KOHKPETHBIX PE3YJIbTaTOB OCBOCHHSI 00pa30BaTEIbHOM MPOrpaMMbl MOYKET CMEIIAThCS.

YpoBeHb chOpMUPOBAHHOCTH Texymmii KOHTPOJIbL IIpomexyTouHas aTTecTanus
KOMIIETeH M
BBICOKHH BBICOKH
BBICOKHI NPOOBUHY MBI 8bICOKUL
8bICOKULL NPOOBUHY MBI
nopo2oawiil BbICOKULL
6bICOKULL nopo2osblil
IIPOJBUHYTHIN NPOABUHYThIM NPOABUHYTHIN
NPOOBUHYMbLIL nopo2oswiii
nopo2oswlil NPOOBUHYMbLLL
IIOPOTOBBIN MOPOrOBbIN IOPOroBbIi
NMOPOroBbIi HUKe TIOPOTroBOro
HUXE ITOPOTrOBOT0
HU:Ke TIOPOrOBOro -

3. MeToanueckne MaTepuaIbl, Onpe/esasiioliue Npoueaypbl OeHNBAHUS 3HAHUI, yMeHHii, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

4. TunoBble KOHTPOJIbLHBIE 32JaHUS WJIN HHbIe MATePHaJIbl, He00X0AUMbIe VIl OLleHKH 3HAHUI,
YMeHMH, HABLIKOB

Hrorosas arreécTanuus Mo JUCHUIINIMHE ABJIACTCA MHTCIPAJIbHBIM IMOKA3aTCJIEM Ka4C€CTBA TCOPETUUCCKUX U
MPAKTUYCCKUX 3HAaHUM ¥ HaBBIKOB o6yqa}0umxcs[ 10 JUCHUIINIMHE W CKJIaAbIBACTCA M3 OICHOK,
IMOJIYUYCHHBIX B XOO€ TeKyLueﬁ u HpOMCH(YTOqHOﬁ aTTeCTalnu.

Tekymiast aTTecTalusi B CEMECTPE MPOBOAUTCS C IEIbI0 00ECIIEYeHUs] CBOEBPEMEHHON 0OpaTHOM CBS3H,
JUISL KOPPEKIMK 00Y4YeHHUsI, aKTUBH3AIMH CAMOCTOSATEIHHON PabOThl 00yUYaOIIIXCA.

HpOMe)KYTO'-IHaH arrecranusa IMp€aHasHadY€Ha OJid 00BEKTHBHOT'O MOATBCPKIACHUA W OLCHHUBAHUA
AOCTUTHYTBIX PC3YyJIbTATOB 06yquI/151 MOCJIC 3aBCPUICHUA U3YUCHUA JUCHUIIJINHBI.

Texymias aTrecTanus OCyImEeCTBIISETCS JIBa pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B 2JIeKTPOHHYIO BEJOMOCTh HE T03/IHEE 8 HeJleNn
yaeOHOro cemectpa. Bximodaer B ceOs OICHKY MEpONPHUATHHA TEKYIIEr0 KOHTPOJS ayIuTOPHON H
CaMOCTOSITENTLHOM pabOThI 00yYAaOIIErocs 1Mo pa3enaM/TeMaM yaeOHOW AUCIUIIINHGI ¢ 1 1o 8 Hepemnto
y4eOHOTro ceMecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaBIsieTCs B QJICKTPOHHYIO BEIOMOCTh He mo3iHee 16 Henmenn
yae0HOro cemectpa. BiirrouaeT B ceOs OIEHKY MEPONPHSTHHA TEKYIIET0 KOHTPOJS ayJTUTOPHOW H
CaMOCTOSITENTLHOM paboThl O0ydwaromerocst mo paszzaeinam/TeMaM yd4eOHOW AMCHMILIUHBL ¢ 9 mo 16
HeJIeI0 yueOHOTO ceMecTpa.

Pesynbrarhl Tekymiel W MpOMEXYTOYHOM aTTECTAIlMU TMOABOMAATCS MO INKaie OaTbHO-PEHTHHTOBOU
CHUCTCMBI.

JTan peliTHHIOBO¥ ccTeMBbI / Henens Bann
OueHo4Hoe cpeacTBO Mizmays™ MakcryM
Texymasi arrecTamusi 1-16 36 60




KontpoabHast Touka Ne 1 7-8 18 30
Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KontpoabHast Touka Ne 2 15-16 18 30
Tecm Ne2 15 6 10
Konmponvnas paboma Ne2 16 12 20
IMpomekyTOUHAST ATTECTALUS - 24 40
3ayer -
Bonpocur k 3auemy - 24 40
HUTOI'O no gucuumiinge 60 100
HUTOI'O no aAncuumninHe 60 100

* MHMHUMaJIbHOE KOJWYECTBO OAJIJIOB 332 OIEHOYHOE CPEICTBO — 3TO KOJIMYECTBO OanioB, HaOpaHHOE
00y4aroIuMcsl, IIPU KOTOPOM OLIEHOYHOE CPEACTBO 3aCYUTHIBACTCS, B IPOTHBHOM Cllydae 00yJaroIIuics
JOJI’KEH JIMKBUIUPOBATDH IMOsIBMBUIYIOCA AKaJICMHUYCCKYIO 3a10JDKCHHOCTDb 10 TeKymefI NI
MPOMEKYTOUYHOW aTTecTalud. MHUHMMAaJIbHOE KOJUYECTBO OalIOB 3a TEKYIIYH aTTeCTalllio, B T.4.
OTJIETTbHOE OILIEHOYHOE CPEJICTBO B €€ COCTaBe, M IMPOMEXKYTOUHYIO aTTecTaiuio coctamisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJLIOB.

CTyneHT cunTaeTcsl aTTeCTOBAHHBIM I10 pa3ieny, 3a4eTy Wil 9K3aMeHy, eclid oH Habpan He menee 60% ot
MaKCHUMaJIbHOTO Oaia, MpeayCMOTPEHHOro paboyei mporpaMMoi.

CryneHT MOXeT ObITh aTTEeCTOBAH IO JAWUCLUUIUIMHE, €CJIM OH aTTeCTOBaH [0 KaXJIOMY paszJelny,
3a4yeTy/3K3aMeHy M €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeoenenue 60nycos u wumpagos

BOHYCI)IZ MOOIIPHUTCIIbHBIC 0asInl CTYACHT MOXCET IOJIYYHUTHb K CBOCMY peﬁTHHFy B KOHIEC CEMECCTpa 3a
MPUCYTCTBUC HA JICKIUAX, ITPAKTHYCCKUX U na6opaTopHI>1x 3aHATUAX U AKTUBHYIO U PCTYJIIAPHYIO pa60Ty
Ha 3aHATHAX.

bonyc (mpemuanbHble Oalibl) HE MOXKET NPEBHIIATH 5 OaioB, BMecTe ¢ OauiaMu 3a TEKYIIYIO
aTTecTaruio — He 6osee 60 6ayIoB 3a cemecTp.

BOITPOCHI K 3AYETY

1. Cucrema 103UMETPUYECKUX BEIMUUH. DKCIIO3UIIMOHHAS U MOTJIOMIEHHAS TO3bI, €IMHUIBI N3MEPEHUSI.

2. Cucrema J03UMETPUYECKHUX BETMYMH. DKBUBAJICHTHAS M () (EKTUBHAS JI036], €IMHUIIBI H3MEPEHUSL.

3. Cucrema no3uMeTpuyeckux BelnduH. OxugaeMble S5KBUBAIEHTHAS U 2P PEeKTUBHAS 103bI, €AUHULIBI
M3MEpEHUSI.

4. Cucrema qO3MMETPHYECKUX BEIWIHH. AMOUCHTHBIA M WHAWBHYaTbHBIN SKBUBAJICHT 10361, €THHUIIBI
U3MEpEHUSI.

5. Cucrema nozuMmerpuueckux BequuuH. [lormoménnas 103a u3IydeHusl ¥ MOTJIONIEHHAS 71034 B OpraHe,
JTUHEWHas repeiaya SHePTuu; eIMHHUIIBI U3MEPEHUS.

6. Cucrema JO3UMETPUYECKHX BEIHYUH. AKTHBHOCTh DPAIHMOHYKIHJIHOTO HCTOYHHKA, (DIFOEHC W

TUIOTHOCTH MTOTOKA YACTHUIL; €AUHULBI U3MEPEHHUSL.

Cucrema T03UMETpHUECKUX BeTHMYuH. [loromeénnas 103a H3IIydeHHs U KepMa; eIMHHIIBI H3MEPEHHSI.

buonorudeckoe nelicTBIE HOHU3UPYIOIIMX U3ITydeHH. JleTepmMuHrpoBanHble 3(hPeKThl 00myueHus.

buonoruueckoe neficTBue HOHU3UPYOIUX W3TydyeHui. CtoxactTuueckue 3Pp¢pexTsl 00TydeHusI.

10. buonoruueckoe JeiicTBUE HOHU3UPYIOMUX U3nydeHui. [IoHsTHe 00 OTHOCUTENHHON OMOTOTHYECKOM
3¢ PEKTUBHOCTU U3ITYICHHI.

11. OcHOBHBIE IPUHLIUIIBI 00ECTICUEHUS PAAUAITMOHHON 6€301TaCHOCTH.

12. YnopapieHre HCTOYHIUKOM KaK METO U CPEACTBO paaualliOHHON 0€301acHOCTH.

13. Konrtpoms nmpodeccrnonanbHoro oomyyenus. CtpaTerus odecrieueHus pagualioHHON 0€3011aCHOCTH.

14. KonTpoas npodeccuoHanbHOT0 00mydeHus. TakTuka o0ecTieueHrs paaualimoOHHON O€30acHOCTH.

15. Konrpons npodeccuoHansHoro odmyudeHus. Hopmupyemblie BennunHbl 00JIy4eHUs! IEepcoHala B
HOPMAJIbHBIX YCJIOBHSIX 3KCILTyaTallud UCTOYHUKOB M3JIy4EHHUS.

© oo~
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16. KonTpoas npodeccrnonansHoro odmydenus. Hopmupyembie BETHUUHBI TUTAHUPYEMOTO TTOBBIIIIEHHOTO
o0y4ueHusI.

17. ®uznueckre OCHOBBI 103uMeTpun (poToHHOTO M3MyueHus. Koadduiments ocnabieHus u nepeaavn
SHEPI'UH; €ANHULIBI U3MEPEHMSL.

18. ®usnueckue OCHOBBI 103UMETPUH (POTOHHOTO M3ITydeHHS. D (HEKTUBHBIA aTOMHBII HOMEp CI0KHOTO
BEILIECTBA.

19. [TpuHIMT NOHU3AIMOHHOTO METO/1a TO3UMETPHUU Ha IPUMEPE HOHU3AIIMOHHON KaMephl.

20. CootHomenue bparra-I'pest.

21. HanépcTkoBble HOHU3ALMOHHBIE KaMephl. XO0J ¢ )KECTKOCTHIO.

22. KonieHcaTopHble HOHU3AIMOHHBIE KAMEPBI.

23. YyBCTBUTENBHOCTb I'a30pa3psAHOr0 CYETUMKA [T0 MOLTHOCTH J03BL.

24. YyBCTBUTENBHOCTh TI0 MOIIMHOCTH JI03bl CHUHTWJULIIMOHHOTO — JETEKTOpa, paboTaromiero
CUETUYUKOBOM PEXKHIME.

25. [Mpunanmn goTorpaduveckoro MeToa J03UMETPUH.

26. [IpuHIMT TIOMUHECIIEHTHOTO METO/Ia JO3UMETPHH.

27. ®u3nyeckrue OCHOBBI JO3UMETPUU HEUTPOHOB.

28. AKTUBAIIMOHHBII METOJI JJO3UMETPUU HEHTPOHOB.

29. [loHsATHE O TPEKOBOM METOJIE TO3UMETPUHU 3aPSKEHHBIX YaCTHULL.

30. [NonsATHE O TO3UMETPHUH PATHOAKTUBHBIX Ta30B U a3PO30JICH.

3AJAYU K 3AYETY

1. KaxoBa akTuBHOCTB (0€3 yueTa J04epHUX NPOAYKTOB) a) 1 r 22868Ra uod)lr 23;32U ? Bo
CKOJIBKO pa3 aKTUBHOCTh 2§:Ra 0O0JIbIIIE AKTUBHOCTHU Zf’;u ?

2. OnpenenuTh MOIIHOCTh BO3AYIIHOW KepMbl Ha PACCTOSHUUM 1 M OT TOYEYHOTO
M30TPOITHOTO MCTOYHHMKA, MCITYCKAIOLIEr0o TaMMa-KBaHThI C »Heprusimu 1 MbsB
(xBaHTOBBII BBIXOA 12 %) 1 0,05 MaB (85 %). AktuBHOCTS HeTounnka 10° Bx.

3. [Ipu pabote c ICTOYHUKOM 32p, KOTOPBIN SIBJISIETCS YUCTHIM [3-U3JIydaTeseM, INIOTHOCTh
noToka B-uactuir cocrasmia 40 gact./(cm’-c). UeMy GyzieT paBHa SKBHBAICHTHAS 1034
B KOXe?

4. OrnpenenuTth yneabHYI0 aKTUBHOCTH YK g oOpasiie, MpeICTaBIAIONIEM COO0N COJb
KCI, ecnu conepxanue 0K B eCTECTBEHHOM KaJMM COCTABIISET 0,0118 % 1o macce.

5. Haiitn BenmmunHy KepMBbl B BO3yX€, CO3/1aBAEMYI0 UCTOYHUKOM *Cr3a YeThIPEe Yaca,
€CIi B HA4YaJIbHBII MOMEHT BpPEMEHHM IUIOTHOCTH MOTOKA Y-KBaHTOB B TOYKE
HaloaeHus cocrasisiia 2-10° 1/(CM2~c).

6. MOITHOCTh BO3AYIIHOW KEPMBbI, CO3/aBaéMOil HCTOYHUKOM Y-KBaHTOB CO CpeIHEM
sneprueir 0,5 MbdB, cocraBmser 10 mxI'p/a. Paccumrtats sddextuBHyIO 103y,
MOJTyYSHHYIO 32 36 4acoB paOOTHI; MPHHSTH, YTO OOTyYCHHE TIPOUCXOUT B TIEpEIHE-
3a/IHE¥ TEOMETPHH.

7. B 13BECTHAKOBBIX I0YBAX YCIbHAS aKTHBHOCTD ~°U coctasisieT 30 Br/kr. CKOIBKO
MWJUIATPaMMOB 28y COIEepKUT | KT n3BeCTHAKA?

8. OmnpenenuTe MOIIHOCTh BO3IYITHOW KEpMBI Y-KBaHTOB Ha PACCTOSHUH 2 M OT
TOYEYHOTO H30TPOIHOTO HCTOYHNKA akTHBHOCTBIO 4-10° BK, HCITYCKAIOIIEero y-KBaHTHI
¢ sHeprueir 1 M»B. Brixon Y-KBaHTOB Ha oauwH pacman — 0,5. Haiitu xepma-
MOCTOSIHHYIO JAaHHOTO MCTOYHUKA.

9. KakoBa Oyzner adexTrBHas 1032 B OJHOPOAHOM M30TPOIMHOM CMELIAaHHOM ramma-
HEHUTPOHHOM TOJIE M3JTyYCHHs, €CIIM B JII000M TOYKE MO SKCIO3UIMOHHAS J103a Y-
mnydeHus (cpemnusis sueprus 0,3 MaB) cocraBur 100 MP, a dmroenc TemmoBeIx
Heiitpornos pasen 10° meiirp./cM??

10. OGBheMHast aKTHBHOCTh °CO B BOJSHOM Mape, MPOTEKAIOIIEM 110 TPYGOIPOBOLY

mmamerpom 10 cM, B MOMEHT 0CTaHOBKH peakTopa cocraisier 10° Bx/i1. TpyGomposos



11.

12.

13.

14.

15.

pAacIoNIo’KeH MO OKPYKHOCTH pagumycoM 3 M. UeMy paBHAa MOIIHOCTb BO3/YIIHOW
KEpMBI B LIEHTpE Kpyra?

PaccunTarh TOIIIMHY JKEIE3HOTO SKPaHA MpH paboTe C MCTOYHHKOM ' CS, ecim
HE00XO0IMMO CHU3UTHh UHTCHCUBHOCTD Y-U3Ty4YCHUS B 1,25-10* pa3. Pemnts 3amauy ¢
HCIOJIb30BAHUEM CJI0EB OCIA0JICHUS.

OnpenenuTh KPaTHOCTh OCITA0JICHHS IUIOTHOCTH TOTOKA TEIJIOBBIX HEHTPOHOB,
HOPMAJILHO MAJJAIOIINX HA JICT KaJIMHUs TOMIHHON 1 MM. MHKPOCKOITUYECKOE CEUCHUE
panuanoHHOro 3axpara kaamus ¢ = 2520 6.

MOUIIHOCTh BO3AYIIHOM KEpMBI Ha BBICOTE€ | M HajJ LIEHTPOM IIATHA, 3arpSA3HEHHOTO
137

Cs, cocrabmia 0,13 mI'p/4. Uemy paBHa 00111251 aKTUBHOCTD 3arpsSI3HEHHOTO YYaCTKa,
€CITH MIATHO UMeeT (hopMy Kpyra ¢ ruameTpom 4 m?

PaccunTarh TONIIMHY 3alIUTBI M3 BOJIBI JUISI TOYEYHOTO W30TPOITHOTO HMCTOYHHKA,
WCITYCKAIOMIETO HECKOJIBKO MOHODPHEPIeTHUECKUX Y-KBAaHTOB, €CIH OCIa0UThH
MOIIHOCTb /10361 H3/Ty4eHus HeoOoxoaumo B 10° pas. DHepriu ucmyckaeMbIx (hOTOHOB
e [MaB] u muddepenuunanbupie kepMa-noctosiHHbie HYKIHA0B ['ki[al’ p~M2/(c-EK]
u3BectHbl: £1=0,1 (I'k,1=0,5); £2=0,2 (I'x2=0,2); €3=0,4 (I'k3=0,1); €4=0,8 (I'k,4=0,1);
e5=1,0 (I'k5=0,1).

[ITOTHOCTh TIOTOKA TEIUIOBBIX HEWTPOHOB, CO37[aBaeMasi TOYCYHBIM H30TPOITHBIM
HCTOYHHKOM Ha paboyeM wmecre omeparopa (mepcoHan T1p. A), paBHa 10°
HeﬁTp./(CM2~C). Onpenenuth TONIIUHY 3alUTHl U3 Kaamusg (ocd = 2520 0), mpu
KOTOpO# OyayT oOecrieueHsl OMyCTUMBIE YPOBHU OOJYYEHHUs IEPCOHANIAa B TCUCHUE
36-yacoBoii paboyeil HelenH B M30TPOITHON TEOMETPUN O0TydEeHUSI.

Kpurepuu 1 mkana oueHMBaHUA

Ounenka Kpurtepun onenku
OTtnuaHO CTyneHT NoIDKeEH:
36-40 - MPOJAEMOHCTPUPOBATH TITyOOKOE U TPOYHOE YCBOSCHHE 3HAHUM

IIPOrpaMMHOI'0 MaTepHaa;
- ICYEPIBIBAIOIIE, TIOCIEI0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KUTh TEOPETUYECKUIA MaTepua;

- IPaBUWJIbHO (POPMYIUPOBATH OIPEIEIICHUS;

- IPOAEMOHCTPUPOBATH YMEHHUS CAaMOCTOSTENbHOM PabOTHI €
JIUTEPATypOH;

- YMETh CIENaTh BBIBOJIBI 10 U3JIaraeMOMYy MaTepHay.

Xoporo CTyneHT NoIDKEH:

30-35

- IPOAEMOHCTPUPOBATH TOCTATOYHO ITOJIHOE 3HAHUE IIPOIPAMMHOI0
MaTepuaa,;

- IPOAEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX ITIOHATHH;
JIOCTAaTOYHO IOCJIEA0BATENBHO, TPAMOTHO U JJOTUYECKHA CTPOUHO
M3JIaraTb MaTepuall,

- IPOACMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCA B JINTEPATYPE;

- YMETh cIeNIaTh JOCTAaTOYHO 0OOCHOBAHHBIE BBIBOBI 10 U3JIaraeMoMy
MaTepuay.

Y 10BIE€TBOPUTENILHO CTyneHT NoIKeH:

25-29

- IPOAEMOHCTPHUPOBATH 00IIee 3HAHUE U3YUaEMOT0 MaTeprala;

- MoKa3aTh 00I1Iee BJIAJCHUE MMOHSITUHHBIM aIapaToM JAUCIUILIHHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IIPOTPaMMOid YIeOHYIO
JUTEPATYPY.




HeynosnerBoputensno | CTyaeHT 1EMOHCTPUPYET:

24 v MeHblIIe - HE3HAHUE 3HAYUTEIbHOW YaCTH MPOrPaMMHOI0 MaTepHaa;

- HC BJIaACHUC HOHATHUUHBIM arrapaTomM AUCHHUITINHBI;

- CYILIECTBEHHBIE OIIUOKH MPU U3I0KEHUH yueOHOTO MaTepHaa;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU
M3JIaraeMoro BOmpoca;

- HEyMEHHeE JIeJIaTh BBIBOJIBI [10 U3JIaraeMOMY MaTepuaiy.

KoMmiekr HHANBUAYAJBHBIX JOMAIITHUX 3agaHmnii
HpI/IMepBI HHAUBUAYAJIbHOI'O JOMAIIHETO 3a1aHHs:

Bapuaunr Ne 1 (JI3)

1. PaccunraTh KBaHTOBBIE BBIXOJIBI BCEX Y-KBAaHTOB, HCITYCKA€MBIX PAJMOHYKIHIOM, CXEME pacrazia KOTOpOoro
n3o0pakena Ha puc. 1.3. OTHOCHTEIbHBIE BBIXO/IbI Y-KBAHTOB C pa3HO# sHeprueit otHocsaTes kak: 11(0,5 MaB):m2(2
Mb5B):n3(2,75 MaB) = 18:5:7; na(1,5 MaB):ns(2,25 MaB) = 14:5.

WA 2524

2/3%

e.c.(12 %)
28 %
L1 o5MmsB
—_— — 2 M>sB
0,6 M>B A 4
ﬁL — | 1L+ 2,75 MsB
. 37% | [ 15MsB
b1 —1 1
v | v
rd | 225 MbB
0,75 MsB
YV V
c
b+l

Puc. 1.3. Cxema pacriaga paguoHyKIHaa

» A x3amage 1.13

Ne 2 Tlepconan rp. A paboTaer ¢ mpernaparom, SBJISIOIIUMCS YUCThIM B-U3/IydaTeeM co CpeAHeH dHepruei
B-uactun 0,7 MaB. lonyctumo nu pabotaTh ¢ 3THUM IpenapaToM Ho 10 yacoB B HeAeNIO B TEUEHHE roja, €Ciu

ILIOTHOCTb MOTOKA HA PyKH cocTapiseT 800 B-uact./(cm*-c)?

131 . o

Ne 3 Tlo Tpy6aM mpokaumBaeTcst Ta3 I, KOTOpPHIT a1COPOUPYETCs B UTHHAPHUCCKON KoToHKe (auametp 1 M,
Bbicota 0,2 M) 10 ynenbHO# aktuBHOCTH 80 BK/n. OnpeneauTs MOIIHOCTh BO3IYIIHOW KepMbI ()OTOHOB Ha OCH
KOJIOHKH Ha PacCTOSHUU 1 M OT €€ TOBEPXHOCTH, CUUTAS, UTO IMIIMHAPUIECKAs KOJIOHKA ITOJIHOCTHI0 U PABHOMEPHO

131
samonseHa . OcnableHneM H3TydeHHs B BO3yXE, CTCHKAX TPYO U KOJIOHKE IPeHeOpedb.

Ne 4 PaccunTaTh TONIIMHY 3aIATHI U3 JKelie3a, OCIAOSIIONTYIO IO MOTJIOMICHHOHN 03¢ B BO3AyXe B 25 pa3 y-
M3ITyYeHUE HaXOMANIUXCS B OJHOW TOYKE JBYX TOYCUHBIX M30TPOIHBIX HMCTOYHUKOB C SHEPTHUSMH UCITYCKAEMBIX
tdotonoB 0,4 u 2 M»aB, ecii kepMa-3KBHUBAJICHT HyKIuaa ¢ 3Heprucii 0,4 MaB B ueThIpe pasza mpeBbIIacT KepMa-

OKBUBAJICHT HYKJIUJA C 3HCpFI/Ieﬁ 2 MsB. I[J'ISI TEX XKC YCHOBI/Iﬁ HaliTH TOJIMIUHY 3allIATHI JJI1 KPATHOCTH ocnabIeHus
1000.
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Bapuaur Ne 2 (/I3)

c
Ne 1 PaccuuTarh KepMa-TIOCTOSHHYIO PATHOHYKITHIA bA , CXeMa paciaja KOToporo u3o0pakeHa Ha puc. 2.3,

€CJI BBIXOJT Y-KBaHTOB ¢ dHeprueit 0,2 MaB oTHOCHTCS K BBIXOAY Y-KBaHTOB ¢ 3Heprueit 0,7 MaB kak 5:7.

c
b A
/65 %
35%
0,7 M>B
0,2 M>B
0,5 M»B
b—»—‘iB

Puc. 2.3. CxeMa pacnana HYKIHIA g A x3amage Ne 2.5

Ne 2 AKTHBHOCTH TOYEYHOTO M30TPONHOro mcrounmka 'Cs 10° Bk. Byger nm mpeBbIIIeH ypOBEHD,
COOTBETCTBYIOIINI r0JI0OBOMY NpeAeity 1036l (JUIs mepcoHana rp.A), ecnu onepatop padoraer Ha paccrostauu 0,8 M
OT UCTOYHMKA 110 36 4acoB B HEZENI0, a reoMeTpust o0mydenus — [13?

Ne 3 B mummsgpudeckom cocyzae (muamerp 10 cMm, Beicota 10 cM) comepikancss paInOaKkTUBHEIN pacTBOP =l
(Tk = 41,2 al'p- M*/(c-bK), Tiz = 13,2 roma). Iocne ynanenus U3 cocyna pacTBOPa, MOIIHOCTb BO3ILYLIHON KEpPMbI,
M3MEPEHHAs] HA PACCTOSHHM 5 CM OT BEpPXHEro OCHOBAHHMA, cocTaBmia 5 MkI'p/c. Cumras, 4To aKTHBHOCTH “EU
PAaBHOMEPHO a/[COPOUPOBANIACH HA ITOBEPXHOCTH JIHA U CTEHOK IIWIHH/PA, OMPEIEIHTh KOTHYecTBO “>2EU, OCeBIIero Ha
MOBEPXHOCTH LMIIMH/IPA.

Ne 4 3a 3amuTol M3 GETOHA B OIHOIM TOUKE HAXOATCS TPH TOUCUHBIX H30TPOIHBIX HCTOYHHKA: o' CS (aKTHBHOCTb

10° Bk), ®Co (10° Bx), *Mn (10° Bk). PaccumraTh TONIMHY GETOHHOH 3aIIUTBI, OCIAGISIOUIEH MOIIHOCTH

BO3/IyIIHO KepMbI hoToHOB B 10° pas.

Bapuant Ne 3 (/I3)
Ne 1 Paccumrare KepMma-TIOCTOSIHHYIO PaJHOHYKIHIA, CXeMa pachaja KOToporo m3olOpakeHa Ha puc. 2.5.

Ucnyckanue ¢oronoB c sHeprusmu 0,3 u 1 M>B paBHOBeposTHO. [IpuHATH, YTO BCE MO3UTPOHBI HYKJIHIA

ITOJIHOCTBIO aHHUTHUIIMPOBAIN B CAMOM UCTOYHHUKE.

11



40 %
e.c.(10 %)

e | 03M:B

20 % | 1 MsB
1,25 MaBl ° "

30 % X

/0,7 M»sB
‘D

bh-1

C
b+l B

Puc. 2.5. Cxema pacniaga paTnoHyKIAIA gA K 3agaue Ne 2.7

Ne 2 AKTHBHOCTH TOYEUHOrO H30TPOMHOro HcrTounmka Co 10° Bk. Byaer &Iu mpeBbllIeH ypOBEHb,
COOTBETCTBYIOIINI rOJOBOMY IIpelely J03bl (IIepcoHal Ip.A), €Clii OnepaTop HaXOOUTCS Ha PAcCTOSHUU 1 M OT
HCTOYHUKA, BpeMst paboThI — IO 36 4acoB B HeleNto, a reoMeTpus oomyueHus — [13?

Ne 3 OOmIMPHEI BOJIOEM PAaBHOMEPHO 3arps3HECH MPOTYKTaMU JISTICHUS C Y IeTbHBIM KEpMa-IKBUBAJICHTOM
80 ul'p/(c-m). PaccuntaTh MOIIHOCTH BO3AYITHONW KEPMBI HA TOBEPXHOCTH BOJOEMA, €CIIH CPEIHSS SHEPTUS
¢dbotoHOB mpoaykToB AeneHus paBHa 0,8 M»pB. Pacdersl mpoBecTu ¢ ydetoM u 0e3 yyeTa MHOTOKPATHO

paccestHHOTO U3JIy4eHUs B BOJIE.

Ne 4 3a 3ammroi u3 BoApl TonMIMHOM 30 CM HaXOAWTCA TOYEUHBIM M30TPOIHBIA MCTOYHMK Bcs

axtiBHOCTBIO 5-10™ Bk. OnpenenuTh MOIIHOCTh BO3AYIIHON KEPMbI HA PACCTOSHUU | M OT HCTOYHUKA.

Kputepun n mkaJsia oneHuBaHus

HOMaHIHee 3aaHuEC CUUTACTC BBIIIOJITHECHHBIM IIPH YCIIOBUH PCIICHHA BCEX 4 MMPEATOKECHHBIX 3a)1aH1/1171
OQHOT'O U3 BAPUAHTOB.

Bce PCHICHHBIC 3aJaHW B KAXKXI0OM BAPUAHTEC CYMMApPHO OLICHUBAIOTCA 20 Oamnmamu: KaxxJg0€ 3aJaHuc, B
3aBUCHUMOCTH OT CTCIICHH PCHICHUSA 3aJa4r, OLCHUBACTCA OT 5 J0 3 GamnoB KaxXJa0¢€.

Onenka Baaabl
OT1an4HO ot 18 mo 20 GamtoB
Xopoio ot 15 no 17 6amnos

VY nosnerBoputenbHo | ot 10 mo 14 6amios
HeynoenerBopurensho | Menee 10 6amion

Kpurepun oueHuBaHus pacyeTHOM 3a1a4n: banabri:
IIpuBeneHO 1OMHOE MPaBWIBHOE PEIIEHUE, BKIIOYAIOIIECE CIECAYIOLIUE 5
JJIEMEHTBI:
1) mpaBuibHO 3amucaHbl (HOPMYIBI, BBIpaXaromue (U3NIECKUE 3aKOHHBI,
IIPUMEHEHHE KOTOpPBIX HEOOXOAMMO Ul pEUIeHUs 3aJaud  BbIOPaHHBIM

12



CIIOCOO0OM;

2) MpoBeICHBI HEOOXOAMMbIE MaTeMaTHUCCKUE MPEOOpa3OBaHUS U PacUCThI,
NPUBOASAIINE K MPABHILHOMY YHCIOBOMY OTBETY, W TPEJACTABIECH OTBET (C
yKa3aHueM euHUI u3MepeHus). [Ipu 3Tom tomyckaercst pelieHue «Io 4acTsaM»
(C MPOMEXYTOUHBIMU BBIUMCIICHUSMH).

IIpencraBieHHOE pelICHUE COAEPIKUT 1.1 ITOJIHOTO PEIIeHUs, HO U UMEET OIUH
U3 CIEAYIOLINX HEIOCTAaTKOB:

B HeoOXoauMbIX MaTeMaTHYeCKUX NpeoO0pa3oBaHMSIX WM BBIYUCICHHSIX
JIOTTyIIIeHA OITNOKa

NI

Heo6xoanMbie MaTeMaTHUECKUE MPEOOpa30BaHUs M BBIYMCICHUS JIOTHYECKU
BEPHBI, HE CO/IEPKAT OIINOOK, HO HE 3aKOHYEHBI.

nim

He npencraBnens! npeoOpa3oBaHus, MPHUBOJSAIIME K OTBETY, HO 3alUCaH
IIpaBWJIbHBII YMCIOBOM OTBET WK OTBET B OOILIEM BUJE

NN

Pemenue  comepkut  OmMOKY B HEOOXOJUMBIX  MaTEMAaTUYECKHUX
1peoOpa3oBaHUsAX U HE JOBEJCHO JI0 YMCIOBOTO OTBETA.

[IpencraBieHsl 3aMCH, COOTBETCTBYIOLIME OJHOMY U3 CIEIYIOIIUX CIy4Yaes:
IIpencraBieHbl TONBKO IMOJIOKEHUS M (OPMYIJIbl, BbIpaXkarolue (Qpu3ndecKue
3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO IS peIIeHHs 3a1a4u, 0e3 KaKux-
a0 mpeoOpa3oBaHUM ¢ UX HUCIOJIB30BAaHUEM, HAINPABJICHHBIX Ha pELICHHE
3aJ1a4M, U OTBETA.

NN

B pemieHune oTcyTcTBYeT OAHA W3 HCXOIHBIX (Popmys, HeoOxonumas ais
pemieHust 3aaayd (MM YTBEpXKAEHHUE, JIeXkKallee B OCHOBE pEIIeHUus), HO
MPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpeoOpa3oBaHUs C HMEIOLIUMUCS
¢dbopMmynaMu, HarlpaBJIEeHHbIE HA PELICHUE 3a/1a4H.

NI

B onHoii u3 ucxomHbIX (GopmMyls, HEOOXOOUMBIX Ul pelIeHHs 3afadu (Wi
YTBEP)KACHUM, JIeKAIEM B OCHOBE pEIIeHHs), JAONyIleHa OluoKa, HO
NPUCYTCTBYIOT ~JIOTMUECKHM BEpHbIE MpeoOpa3oBaHUs C HUMEIOIUMHUCS
(dhopMyniaMu, HanpaBJIeHHbIEC HA PEIICHNUE 3aJIa4H.

BCE cnyyan pemnieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIIIEYKa3aHHBIM
KPUTEpHUSM BBICTABIIEHUs OIEHOK B 1, 2, 3 (4, 3, 2) 6anna.
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KoMmjieKT TecTOBBIX 3aJJaHUM

IIprmep TeCTOBBIX 3aJaHUN:
Peiimunzoewtit mecm Nel

Bapuanm 1

1. Arommuoe simpo — 310
A) neHTpanbHas MAaCCHBHAS YaCTh aTOMA, COCTOSIIAS U3 IPOTOHOB U 3JIEKTPOHOB
b) ueHTpajabLHAas MACCHBHASA YACTh ATOMA, COCTOSILIAS H3 IPOTOHOB U HEHTPOHOB
B) ueHTpanabHas MacCUBHAs YacTh aTOMa, COCTOSIIAS U3 IPOTOHOB, 2IEKTPOHOB M HEWTPOHOB

2. S1po ¢ onpeieieHHBIMK HapameTpamu (A,Z) Ha3bIBAIOT
A) HYKJIOHOM
b) mykamaom
B) nelitpoHom

3. ATOMHOE S1pO — 3TO
A) OCHTpaJIbHAasA MAaCCHMBHAA YaCTb aTOMa, COCTOAIIAA U3 IIPOTOHOB H 3JICKTPOHOB
B) HEHTPaJbHad MaCCUBHasl YaCTb aTOMa, COCTOoAIasl U3 IIPOTOHOB U HeﬁTPOHOB
B) OCHTpaJIbHAasA MAaCCUBHAA 4aCTb aTOMa, COCTOAIIAA U3 IIPOTOHOB, 3JICKTPOHOB U HeﬁTpOHOB

4, Kakyro XapakTepUCTHKY S/[pa aTOMa HA3bIBAIOT 3aPSI0BBIM YHCIOM?
A) Yucno 37eKTpOHOB BOKPYT sijipa
b) Yucio npoToHOB B siape
B) Yucno Hyk/I0HOB, GOPMHUPYIOLIUX SAPO

5. PajMoaKTUBHOCTB — 3TO
A) npeBpallieHue cTa0MIbHBIX AJ1€p B HECTAOMIIbHBIE 10/ JICHCTBIEM BHELIHETO U3JTYy4ECHHUS.
b) sinepHoe mpeBpailieHue ¢ "3AMEHEHHEM TOJIBKO SHEPreTHUECKOTO COCTOSIHUSA Spa.
B) camonpoun3Bo/ibHOe NMpeBpallieHHe HECTAOMJIBbHBIX siiep aTOMa, CONMPOBOXKIAK0IIEeCs
HCIIyCKAaHNEM M3JIyYeHHs (KOPIYCKYJIAPHOr0 WM FaMMa-HU3JIy4eHH).

6. Usaydenwe, B oJie KOTOPOTO JIHOObIE HAIIPABICHHUS PACTIPOCTPAHEHMS YACTUIL ¥ (JOTOHOB ABJIAKOTCS
DPaBHOBEPOSITHBIMU HA3BbIBAIOT
A) MOHOHAaMNpaBICHHBIM
b) MoHOZHEpreTnUecKum
B) uzorponubiM

[. XapaKTepUCTHKHM UCTOYHMKOB MOHM3UPYIONIETO U3Iy4eHHS
A) akTUBHOCTb, IEPUO/]I NTOTypacaja, IOCTOSHHAS pacaja, BbIXO YaCTHIL
b) mnoroxk 4acrum, IUVIOTHOCTHh TMOTOKA 4YacTull, ¢JioeHc, JHHeHHbIH KoI(pPuumeHT
ocs1a0JIeHUs, JINHEHHAs nepeaadya SJHepruu, GakTop HAKONJIEHHUS
B) akTUBHOCTB, IEpHO OTypacaaa, GakTop HAKOIICHUS

8. UYro Takoe nocrosiHHAs pacnasa’?
A) Ywucio pacnaioB B €UHUILY BpEMEHU
b) BepositHOCTh pacnaia B eIMHHUILY BpeMeHH
B) Bennuuna, Xxapaktepusyromas CKOpPOCTh pacraja

9. XapakTepHCcTHKH MoJiell HOHM3UPYIOUIETr0 U3TYUCHHSI
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A) aKTHBHOCTbD, MIEPUO/ MOJTYPaACIaa, IOCTOSTHHAS Pacnaaa, BbIX0[ YaCTHIL

b) morox wacTui, MIOTHOCTH MOTOKA YacTwuil, (IIFOCHC, JTMHEWHBIN Kod(hdUIMeHT ocinabieHus,
JUHEIHas rmepeiaya SHeprun, (akTop HAKOIUICHHUS

B) akTuBHOCTB, IEpHO/ TTONTypacnaaa, (akTop HAKOTUICHHS

10. BzaumosieiictBrue (HOTOHHOTO W3JIYyYEHHs C BENIECTBOM, IPU KOTOPOM JHEPrUsi POTOHOB B TOJIE
sIJIpa MEePeXO0JIUT B SHEPTHIO MOKOS M KUHETUYECKYIO SHEPIHIO 3JICKTPOHA U TO3UTPOHA, HA3bIBACTCS
A) xoMnToH-3hHeKTOM
b) o0pa3oBaHueM 3JIEKTPOH-TIO3UTPOHHOI MAPbI
B) potordpdexrom

11. Hauboubleit IpOHUKAOIIEH CIIOCOOHOCTHIO 00JIa/1aET M3ITYICHHUS
A) 6era (B) - u3nyueHue
B) ramma (y) - u3ry4yenue
B) anbda (o)— usmyuenne

12 CDGI{H?[?[ OQHEPIrusa HOHU3AIINN COCTABJISICT
A) 345B b) 34 k3B B) 34 MsB

13. AKTHBHOCTB PaIMOHYKIINJIA B HCTOYHKKE (00pasiie) — 31o....
A) orHomenne uymcna ONo CMOHTaHHBIX — (CAaMOIPOW3BOJIBHBIX) SACPHBIX —IMPEBPAIICHUH,
MPOMCXOAAIINX B HCTOYHHUKE (00pasiie), K Macce 3TOro ucToyHuka (oopasma) dm.
b) orHomenue yncna woHmsupyromux dactui; N, MpoOHUKAIOUIMX B 3JEMEHTapHYy cdepy, K
IUTOIIAM LeHTpaJIbHOTO ceueHust dS 31oif cdepsl.
B) orHomenune ynciaa dNo CIOHTAHHBIX (CAMONPOU3BOJILHBIX) SIIEPHBIX MpPeBPaIeHHUId,
NMPOUCXOASIIIUX B HCTOUHNKE (00pa3ie) 3a HHTepBaJ BpeMeHH dt, K ’TOMYy HHTepPBAaJIYy.

14. Onpenennts neproa noiypacnaaa T1/2 ¥ MOCTOSIHHYIO paclaga A PaAMOHYKINIA, €CIIH 34 CYTKH
€ro aKTUBHOCTHh YMEHBIINIAch Ha 75 %.
A)A=1,610"¢"; Tv2 = 0,5 cyr;
byr=1,6 ¢t T1,=05 c;
B) A =1,6-102 ¢ T12 = 0,5 uac;

15. Yto Takoe dhoTOIIEKTPUUECKOE MOrIoIeHue?

Pttty

A) .

16. Komnron-sddekr - 310
A) B3auMozelicTBre (POTOHOB C aTOMAMH MOTIOTUTEINSI, IPH KOTOPOM (POTOH MOITHOCTHIO OTIACT
CBOIO SHEPIHI0 OPOUTATIBHOMY JIEKTPOHY U MPEKPALIAET CBOE CYIIECTBOBAHHUE.
b) B3aumopeiicTBre (GOTOHHOTO U3IYUCHHSI C BEIIECTBOM, IIPH KOTOPOM JHEPTHUsSl (DOTOHOB B IOJIE
A1pa IEPEXOAUT B SHEPTHIO MOKOSI U KWHETUYECKYIO SHEPTHUIO AJIEKTPOHA U IIO3UTPOHA.
B) ynpyroe crokHOBeHHe GOTOHHOIO U3JIy4eHHS CO CBOOOAHBIMM MJIH €J1a00 CBSI3AHHBIMH
3JIEKTPOHAMM BHeEIIHeH 000JI0YKM aToMa, MpH KOTOpoM (OTOH mepenaer 4acTb CBOei
JHEPIrUU CAMOMY JICKTPOHY U H3MEHseT HANPABJIeHHE CBOEr0 IBUKCHUSI.
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17. Iloporosas sHeprusi 3ddexra 00pa3oBaHUs AIEKTPOH-TIO3UTPOHHON Maphl B IOJIE SiApa IpU
B3aUMOJACUCTBUHU Y-U3JIVYECHUS C BEIIECTBOM

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

18. Kak BBIMISOAT CIEKTPBL B-u3inydeHui siiep?

A) T | B) MB) 1|’ “ |

19. O)I(e-()d)(beKT. ITokazath Ha cxeMe OKe-3JISKTPOH.

B
BHELWHWA
hoTom @B
20. Yka3aTh COOTBETCTBYIOIINE YHEPIHU HEUTPOHOB

OBICTpbIE HEUTPOHBI 1-200 x>B
IIPOMEKYTOUHBIE HEUTPOHBI ot 200 k3B 10 20 M>B
HA/ITETIJIOBBIC HEUTPOHBI menee 0,25 »B
TEIUIOBBIE HEUTPOHBI ot 0,25 5B 1o 1x3B

Kpurtepun oneHuBanus koMnereHumi (pe3yjibTaToB):
Tect cunTaercst BHIMOJIHEHHBIM MPU YCIOBHM MPAaBUWIBHOTO pemieHus He MeHee 60% mpennoxkeHHbIX
3aJaHuid OJTHOTO U3 BAPUAHTOB.

Onucanue MIKAJbI OLICHUBAHUA:

Bce pemiennsble 3a1aHus B KaKI0M BapuaHTe CyMMapHO OlleHnBaroTcs 2 Oannamu: 3aganus 1-20 — 1 6ann
Kaxoe (MUHUMYM 12 6anmoB).
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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 £ 2-o1 «Oby L 20 Z2r)




