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O0J1acTh IpUMEHEHHA

@®onpn oneHouHbx cpeactB (OOC) — sBusercs o0s3aTeNbHBIM TPHIOKEHHEM K padodeit
nporpaMMe JUCHUIUIMHBI  «Menuko-Gpu3nyeckue OCHOBBI PAIUOHYKIMAHON JTUArHOCTHKH» U
o0ecrieynBaeT TMPOBEPKY OCBOCHHS IUIAHUPYEMBIX pE3yJbTaTOB OOY4YeHHs (KOMIETEHIMH M UuX
MHAUKATOPOB) MOCPEACTBOM MEPONPUITUIA TEKYIIEH U MPOMEKYTOYHON aTTECTAlUU MO TUCIUILINHE.

Heau u 3a1a4n PpoHIa OLEHOYHBIX CPEACTB

Henpro @oHa OLIEHOYHBIX CPEJICTB SIBJIACTCS YCTAHOBJIECHUE COOTBETCTBHS YPOBHS ITOATOTOBKHU
obOydJaronuxcst TpeOoBaHUAM (PeaepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa.

Jns noctrkeHus MoCTaBIeHHOM e DOHIOM OLIEHOYHBIX CPEACTB IO TUCHUIUIMHE «Meauko-
(bu3HYecKrue OCHOBBI PAIMOHYKIUIHON TUarHOCTHKN» PEIIAIOTCS CISTYIOITUE 3a1a4H:

— KOHTPOJIb M YIPABJICHHUE MPOIECCOM MPHOOPETEHUs OO0yYaroNIMMHUCS 3HAHWA, YMEHUU H
HAaBBIKOB, MPEYCMOTPEHHBIX B paMKaxX JaHHON AUCIUILIAHBL;

— KOHTPOJIb M OIIEHKA CTENEHNW OCBOCHMS KOMIIETEHIIUH, MPEyCMOTPEHHBIX B PAMKax JTaHHOU
JMCIHATIINHEL,

— obecre4eHne COOTBETCTBHSI PE3yJbTAaTOB OOyUYeHUs 3aaadaM Oyaymied mpodeccnoHaIbHOM
JIEATEIIbHOCTH 4Yepe3 COBEPIICHCTBOBAHWE TPAJUIIMOHHBIX M BHEIPEHHE MHHOBAIIMOHHBIX METOOB
0o0yudeHus B 00pa3oBaTeNIbHBIH MpoLIeCcC B paMKaxX JaHHOW JUCLMILIUHBIL.



1. IlepeyeHb NJIAHUPYEMBbIX Pe3yJbTATOB 00yUeHHs M0 JUCHUILINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON 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 Crioco0OeH IpUMEeHSTh 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 npodecCHOHATBHOMN e TETFHOCTH;
OCYILIECTBIICHUS MPEJCTABIISITh 3aKOHBI M IPUHITUIBI (PU3UKH B
MIPENOIaBaTeIbCKOMN BUJIC MATEMaTUICCKUX YpaBHCHUH, (GOpMYII,
JEeSITeTbHOCTH rpaduKoOB, KAYECTBEHHOTO OMMCAHMUS; TPUMEHSATh
OCHOBBI [ICUXOJIOTUH, METOJIUKH MIPENOJaBaHuUs B
NEeIarorn4eckoi JesITeIbHOCTH.
B-OIIK-1 — Bnanerb: HaBbIKaMu pELLICHUS
HAy4YHO-UCCIIEIOBATENLCKHUX 3a]a4 B 00JIaCTH
SKCIIEPUMEHTAJILHONU U TEOPETUUYECKOH (PU3HKHY;
MEeIarorn4ecKUMH TEXHOJIOTUSIMH,
HEO0OXOIMMBIMHU ISl BEJICHUS
MIpenoaBaTebCKON 1€ TEbHOCTH.
OIK-4 Crnioco6en onpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIE 3Talbl BHEAPEHHUS
BHEJIPEHUS PE3YJIbTAaTOB Pe3yJIbTaTOB HAYyYHBIX HCCIIE0BAaHUN B 00JaCTH
Hay4YHBIX MCCIIEOBaHUN B cBoel MpodecCHOHANBHOM NesITeTbHOCTH.
obnactu cBoeit V-OIIK-4 — YMeTb: NpOBOAUTH aHATIN3
npogeccuOHATBLHON MOTEHLIMATIbHBIX c(hep BHEAPEHUS PE3yIbTAaTOB
JESITETBHOCTH HaY4HBIX MCCIIEIOBaHUN B 00JIaCTH CBOEH
npodeccnoHaNIbHOM 1S TEIbHOCTH.
B-OIIK-4 — Brnianets: HaBbIKaMu arpoOaiuu
pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAaHUI.

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
JeSITeIbHOCTH, KOTOPBIH 3aBepiIaeT mpoiecc GopMUPOBAHUS KOMITETEHITHH.

Oransl GOpMUPOBAHUS KOMIETEHIIUH B IPOIIECCE OCBOCHUS TUCIUIUINHBL
- HAYaJbHBIN 5Tall — Ha 3TOM 3Tane (HOPMHUPYIOTCS 3HAHUEBbIE M WHCTPYMEHTAJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, ¢opmupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThI, METObI, TOHITHS, MPUHIUIIBI U MPaBUIIA; peraeT ydeOHble 3a1aun
o oOpasiy;

- OCHOBHOM »JTam — 3HaHUS, YMEHHs, HaBBIKH, oOecredrBarolye (OpMUPOBaHHE KOMIIETEHINH,
3HAQYUTEIIBHO BO3PACTAIOT, HO €€ HE IOCTUIal0T WTOTOBBIX 3HaueHMW. Ha sTOoM srtame cryneHTt
OCBaMBaeT aHAJUTHYECKHUE JCHCTBUS C MPEAMETHBIMH 3HAHMSMH 10 JUCLUUIUIMHE, CIHOCOOEH
CaMOCTOSITENIFHO pelaTh y4yeOHbIe 3a/1a4M, BHOCS KOPPEKTUBBI B AJITOPUTM JIEHCTBUMN, OCYIIECTBIISSA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIE YCIIOBUS;

- 3aBepPLIAKOIIMIA JTAll — HA HTOM 3Tale CTYIEHT JOCTUIAaeT UTOIOBBIX ITOKA3aTEJIEH IO 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaWBAET BECh HEOOXOIUMBIN 00BEM 3HAHUIL, OBJIaIeBAE€T BCEMH YMEHUSIMU 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. CBs3b Mexkay (popMHPYEMBIMH KOMIIETeHUMAMHI U (POPMAMU 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

3ayer ¢ OLIEHKOMI

3-OIIK-1, Y-OIIK-1, B-OIIK-1,
3-Ol1K-4, Y-OIIK-4, B-OIIK-4

Bompocs! k 3auery




2. Onucanue nMoka3areJieii 1 KpUTepHeB OLEHNBAHUSI KOMMETEHIUI HA PAa3JIMYHBIX dTanax uX GopMHUPOBAHNS, ONMCAHNE IIIKAJ OLIEHHBAHUS
KoneuynpIMU pe3ynbTaTaMu OCBOCHHS TPOTPAMMBbI JAUCIHILINHBI SIBISIFOTCSI C(DOPMUPOBAHHBIE KOTHUTHBHBIC JECKPUITOPHI «3HATHY», «YMEThY,

«BJIAJIEThY», PACIIUCAHHBIE MO OTJIEJIbHBIM KOMIIETCHIIMSIM, KOTOpbIe TpuBeAcHbI B 11.1.1. dopmupoBanue 3TUX ASCKPUITOPOB 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 1eMOHCTpUpyeT cBoOOJHOE 00Ia1aHKe
cgpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CITIOCOOEH IPUMEHUTH UX B A
VpOBHE 6 COOMEEMCMBUU C HECTAaHJAPTHBIX CUTYalUsX: I0KA3bIBAET 90-100 O/
yenamu u 3a0a4amu YMEHHE CaMOCTOSATEIbHO IPUHUMATh PELLIECHUE, 3aureno
OUCYUNIUHBL pewarhb pobiemy/3ajjauy TEOpEeTUIECKOro UiIu
IIPUKIJIATHOTO XapaKTepa Ha OCHOBE N3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOT U
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/
NPOOBUHYMOM YPOBHE 8 npodeccHoHaIbHOM cobupaTh, CHCTEMaTU3UPOBATh, AaHATU3UPOBATh 3a4TeHo
COOmMEemcmeuU ¢ Yeasamu u JEATELHOCTH, HEKEIH 110 | Y TPAaMOTHO MCIIOJIb30BaTh HH(OPMALIUIO U3
3a0auamu OUCYUNTUHBL o0pasiry, OoJibliel JoJiel | CaMOCTOSATENBHO HAalHJACHHBIX TEOPETHYECKUX
CaMOCTOSITENIBHOCTH 1 | UCTOYHUKOB U UJUTIOCTPUPOBATh UMU C/
WHHUIINATHABBI TEOpPETUYECKHE MOJI0KEHUS UITH 000CHOBBIBAThH 75-84 Xoporo/
MIPAKTUKY IPUMEHEHHUS. 3a9TeHo
IToporosslii PenponyktuBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y nosnerBopurensHo/
Bce 6uovl komnemenyuii NeSITebHOCTD KOMIIETEHIIMSIMH B CTaHAAPTHBIX CHUTYaIUsIX: 3a4yTeHo
cgpopmuposanvl Ha NOPO20BOM U3JIaraeT B IpeJeliax 3a1a4 Kypca TEOPETHUECKH
ypoeHe U TIPaKTUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mocpexcrsento
/3auTeHo
Hwuke noporosoro OTcyTcTBUE IPU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETCHIIUU HE C(POPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUM IPOJEMOHCTPUPOBATh 001aJaHNe KOMIIETCHIIUAMU B 3a4reHo




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

Kputepuu ornieHrBaHus KOMIETEHIUN Ha KaKOM dTale U3y4eHUs JUCIUILTUHBI 711 Ka)XX0T0 BUA
OIICHOYHOTO cpeAcTBa U mpuBoaiaTcs B 1. 4 ®OC. UToroBeiil ypoBeHb CHOPMHUPOBAHHOCTH KOMIICTCHITUH
P U3YYEHUU TUCIUILTMHBI OnpeaenseTcs o Tadmuie. [Ipu 3ToM cienyeT HOHUMATh, YTO TPAHUIA MEKTY

YPOBHSMU JIJIs1 KOHKPETHBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOMN MPOTrpPaMMBbl MOXKET CMEIAThCS.

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 arreécTanus 1Mo AUCHUIINIMHE SABJIACTCA MHTCTIPAJIbHBIM IMOKA3aTCJIEM Ka4C€CTBA TCOPCTUUCCKUX U
MPAKTUYCCKUX 3HAaHUM M HaBBIKOB O6yanOHIHXC$I IO JUCHUIINIMHE W CKJIaAbIBACTCA M3 OICHOK,
IMOJIYUYCHHBIX B XOO€ TeKyLueﬁ u HpOMCH(YTOqHOﬁ aTTeCTalnu.

Tekymiast aTTecTaiusi B CEMECTPE MPOBOAUTCS C LETbI0 00ECreYeHus: CBOEBPEMEHHONW OOpaTHOM CBSI3H,
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.

Texymas aTTecTalus OCyImecTBISSTCS IBa pa3a B CEMECTp:

e xoHTpoabHas Touka Ne 1 (KT Ne 1) — BeIcTaBisieTCsl B 3JIEKTPOHHYIO BEIOMOCTh HE TTO37IHEE 8§ HEeAeIn
yae0HOro cemectpa. Biiouaer B ceOs OIEHKY MEPONPHUATHN TEKYIIEr0 KOHTPOJS ayJUTOPHOW H
CaMOCTOSITENTLHOM pabOThI 00yYaOIIErocs Mo pa3aenaM/TeMaM yueOHoM AuciuiuHbI ¢ 1 mo 8 Hepento
y4eOHOTro ceMecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaBIsIeTCS B DJICKTPOHHYIO BEIOMOCTh He mo3Hee 16 Henmenn
yaeOHOro cemectpa. Biimodaer B ceOs OICHKY MEpONPHUATHH TEKYIIEro KOHTPOJS ayJUTOPHOW U
CaMOCTOSITENTLHOW PabOThl OOydYaromerocss mo paszjaenam/TeMaM yueOHOW AMCHUIUIMHBL ¢ 9 mo 16
HeJIeI0 yueOHOTO ceMecTpa.

Pesynbrarhl Tekymiel W MpOMEXYTOYHOM aTTECTAIlMU TMOABOMAATCS MO INKaie OaTbHO-PEHTHHTOBON
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
3aueT ¢ OleHKOM -
Bonpocur k 3auemy - 24 40
HUTOI'O no gucuumiinge 60 100
HUTOI'O no aAncuumninHe 60 100

* MHMHUMaJIbHOE KOJMYECTBO OAJIJIOB 332 OIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaisioB, HaOpaHHOE
00y4aroIuMcsl, IIPU KOTOPOM OLIEHOYHOE CPEACTBO 3aCYUTHIBACTCS, B IPOTHBHOM Cllydae 00yJaroIIuics
JOJI’KEH JIMKBUIUPOBATDH IMOsIBMBUIYIOCA AKaJICMHUYCCKYIO 3a10JDKCHHOCTDb 10 TeKymefI NI
MPOMEKYTOYHOM arTecTanud. MUHMMaTbHOE KOJIMYECTBO Oa/lIOB 3a TEKYIIYK aTTeCTallfio, B T.4.
OTJIETTbHOE OILIEHOYHOE CPEJICTBO B €€ COCTaBe, M IMPOMEXKYTOUHYIO aTTecTaiuio coctamisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJLIOB.

CTyneHT cunuTaeTcsl aTTeCTOBAHHBIM I10 pa3zieiny, 3a4eTy UM dK3aMeHy, eciii OH HaOpan He meHee 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 0asIbl CTYACHT MOXCET IOJYYUTH K CBOCMY peﬁTHHFy B KOHIIE CEMCCTpa 3a
MPUCYTCTBUC HA JICKIUAX, IPAKTUICCKUX U J'Ia60paTOpHBIX 3aHATUAX U dKTUBHYIO U PCTYJIIPHYIO pa60Ty
Ha 3aHATHAX.

bonyc (mpemuanbHble Oalibpl) HE MOKET MpeBHINATh 5 0aioB, BMecTe ¢ OauiaMu 3a TEKYIIYIO
aTTecTaruio — He 6osee 60 6ayIoB 3a cemecTp.

BOIIPOCHI K 3AYETY C OIEHKOH

1. Cucrema 103UMETPUYECKUX BEIHYUH. DKCIIO3UIIMOHHAS U MTOTJIOMEHHAS JO3bI, €IMHUIBI H3MEPEHUSL.

2. Cucrema J03UMETPUYECKUX BETMYMH. DKBUBAJICHTHAS ¥ d()(HEKTUBHAS JT03bI, €AMHUIIBI H3MEPEHUSI.

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

4. Cucrema JO3MMETPUYECKHUX BEIMYMH. AMOMECHTHBIN M MHANBUAYATbHBIA SKBUBAICHT JI03bI, €IMHUIIBI
U3MEpEHUSI.

5. Cucrema nozuMmerpuueckux BenuuuH. [lormoménnas n103a 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 1o3uMeTpruecKuX BenuuH. [lormomeénnas 103a H3IydeHus 1 KepMa; eTMHHIIBI H3MEPEHHSL.

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

buonoruueckoe neficTBue HOHN3UPYOLUX U3ydyeHui. Ctoxactuueckue 3hpexThl 00IyueHus..

10. buonoruueckoe neicTBUE HOHU3UPYIOIUX W3ydeHui. [IoHsTHE 00 OTHOCUTETHHOM OMOIOTHYECKOM
3¢ PEKTUBHOCTU U3ITYICHHI.

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

12. YnopapieHre HCTOYHIUKOM KaK METO U CPEICTBO PaIUuaIllMOHHON 0€30MacHOCTH.

13. Kontpons npodeccrnonanbHoro ooyuenus. Ctparerust obecrieueHus panaioHHON 0€301MacHOCTH.

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

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

© oo~



16.

17.

18.

19.
20.
21.
22.
23.
24,

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

KonTpomas npodeccnonansuoro oonydenus. Hopmupyembie BeTMUUHBI IUTAHUPYEMOTO MOBBIIIIEHHOTO

o0y4ueHusI.

duznyeckue OCHOBBI AJO03UMETPUH POoTOHHOTO M3nydeHus. Kosdduunents ocnadienus u nepenadu

OHEPIuMr,;, CAUHHULBI U3SMCPCHU.

®dusnuecKue OCHOBBI 103UMETPUH (POTOHHOTO H3IydeHHs. D((HEKTUBHBINA aTOMHBIN HOMEP CI0KHOTO

BEIIECTBA.
[IpuHUKIT HOHU3AIMOHHOTO METO/Ia IO3UMETPUHU HA MPUMEPE MOHU3ALMOHHON KaMephbl.
Cootnouenue bparra-I'pest.

HanépctkoBbie HOHU3AIIMOHHBIE KaMepbl. X011 € 3KECTKOCTHIO.

Konnencaropubie HOHU3AIMOHHBIE KaMEPHI.

UyBCTBUTEIBHOCTD Ta30Pa3psIIHOTO CYETUMKA [TO MOIIIHOCTH JI03bI.

quCTBI/ITeJIBHOCTB o MOINHOCTH 1O03bl CHUHTWUIIOUOHHOI'O  ACTCKTOPA, pa60Tafomer0

CUYETYMKOBOM PEIKHME.

[Ipunnun ¢ororpaduueckoro MeToaa A03UMETPUH.

[IpuHLHAII TFOMAHECIIEHTHOI'O METOAA JO3UMETPHUH.
Pu3ndyecKue OCHOBBI 103UMETPUH HEUTPOHOB.
AKTHBallMOHHBIN METOJ TO3UMETPUHA HEUTPOHOB.

[TonsTHE O TPEKOBOM METOIE NO3UMETPHUH 3apyKEHHBIX YACTHLI.
[TonsiTHE O 1O3MMETPUN PATUOAKTUBHBIX Ia30B U a3PO30JICH.

3AJIAUU K 3AUYETY C OLIEHKOM

1.

10.

KaxoBa akTuBHOCTB (0€3 yueTa J04epHUX NPOAYKTOB) a) 1 r 22868Ra uod)lr 23;32U ? Bo

CKOJIBKO pa3 aKTUBHOCTh 2§:Ra 0O0JIbIIIE AKTUBHOCTHU 23:; u?

OnpenenuTh MOIIHOCTh BO3AYIIHOW KepMbl Ha PACCTOSHUUM 1 M OT TOYEYHOTO
M30TPONHOTO MCTOYHHMKA, MCIYCKAIOIIEro TIaMMa-KBaHTBI ¢ H»Heprusmu 1 M»sB
(xBaHTOBBII BBIX0A 12 %) 1 0,05 MaB (85 %). AktuBHOCTS HeTounnka 10° Bx.

[Tpu paboTe ¢ ICTOYHHKOM 2p, KOTOPBIN SBJISICTCS YACTBIM [3-H3JTydaTeieM, TUIOTHOCTh
nmoToka B-yactuil cocraBuia 40 ‘IaCT./(CM2~C). Yemy OyaeT paBHA SKBUBaJCHTHAsI 1032
B KOXKe?
4 o
Onpe/enuTh YACIbHYI0 aKTHBHOCTh UK B 06pasiie, MPeICTABISIONIEM co60il Cob
4
KCI, ecnu conepxanue 9K B €CTECTBEHHOM KaJIMHU COCTABJISET 0,0118 % 1o macce.

. 1
HaiiTn BenmmuuHy KepMBbI B BO3JIyXe, CO31aBACMYIO0 HCTOYHUKOM *ICr3a YeThIpe Jaca,
€ClIi B HAa4YaJbHBII MOMEHT BpPEMEHH IIJIOTHOCTh MOTOKA Y-KBAHTOB B TOYKE
HaloaeHus cocrasisiia 2-10° 1/(CM2~c).

MouHOCTh BO3YIIHOW KEPMBI, CO3/1aBaEMON MCTOYHHMKOM 7Y-KBAaHTOB CO CpeAHEU
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.

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

OmnpenenuTe MOIIHOCTh BO3IYITHOW KEpMBI Y-KBaHTOB Ha PACCTOSHUH 2 M OT
TOYEYHOI'0 U30TPOITHOI'O0 UCTOYHNKA aKTUBHOCTEIO 4-10° Bk, HCIIyCKAIOIIEro Y-KBaHThI
¢ sHeprueir 1 M»B. Brixon Y-KBaHTOB Ha oauwH pacman — 0,5. Haiitu xepma-

HOCTOHHHYIO JAHHOT'O UICTOYHHUKA.

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??

OGBheMHast aKTHBHOCTh °CO B BOJSHOM Mape, MPOTEKAIOIIEM 110 TPYGOIPOBOLY
mmamerpom 10 cM, B MOMEHT 0CTaHOBKH peakTopa cocraisier 10° Bx/i1. TpyGomposos

B



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 muddepenuunanbapie 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).

[1TOTHOCTh TIOTOKA TEIUIOBBIX HEWTPOHOB, CO37[aBaeMasi TOYCYHBIM H30TPOITHBIM
HCTOYHHUKOM Ha pabodeMm MecTe omeparopa (mepcoHan Tp. A), paBHa 10°
HeﬁTp./(CM2~C). Onpenenuth TONIUHY 3alUThl U3 Kagmus (ccd = 2520 6), mpu
KOTOpO# OyayT oOecrieueHsl OMyCTUMBIE YPOBHU OOJYYEHHUs IEPCOHANIAa B TCUCHUE
36-yacoBoii paboyeii HelenH B H30TPOITHON 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 TEOPETUYECKUN 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 BBIXOJBI BCEX Y-KBAHTOB, HCITYCKA€MBIX PAJMOHYKIHIOM, CXEME pacrasa KOTOpOro
n3o0pakena Ha puc. 1.3. OTHOCHTEIbHBIC BBIXO/II Y-KBAHTOB € pa3Hoiil sHeprueit otHocsaTes kak: 1M1(0,5 MaB):n2(2
Mb5B):m3(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 mpokaunBaeTcst ra3 -1, KOTOPHIi a1COPOUPYETCS B UTHHAPHICCKOH KOTOHKe (fuamerp 1 M,
Bbicota 0,2 M) 70 yaensHOW aktuBHOCTH 80 BK/1. Omnpenenuth MOIIHOCTH BO3MYIIHOW KepMbI ()OTOHOB Ha OCH
KOJIOHKH Ha PacCcTOSIHUUA 1 M OT ee MOBEPXHOCTH, CYMTAs, YTO IFIIUHAPUICCKAst KOJIOHKA ITOJIHOCTHI0 U PABHOMEPHO

131
samonuena 1. OcabieHreM H3IydeH s B BO3IyXe, CTEHKAX TPYD M KOJNOHKE IpeHeOpeds.

Ne 4 Paccumtarh TONIMUHY 3alUTHI U3 JKeJe3a, OCIA0JISIONIYIO 1O MOTJIONEHHOW 103¢ B BO3AyXe B 25 pa3 y-
M3ITyYeHUE HaXOMANIUXCS B OJHOW TOYKE JBYX TOYCUHBIX M30TPOIHBIX MCTOYHUKOB C SHEPTUSMH UCITYCKAaeMbIX
dotonoB 0,4 u 2 M»aB, ecii kepMa-3KBUBAJICHT HyKIuaa ¢ 3Heprucii 0,4 MaB B ueThIpe pasza mpeBbIIacT KepMa-

OKBUBAJICHT HYKJIKMJA C 3HCpFI/Ieﬁ 2 M»sB. IIJ'ISI TEX XKE YCHOBI/Iﬁ HalTH TOJIMIUHY 3allIUThI U1 KPATHOCTH ocnabIeHus
1000.

10



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 TOYEUHOTO H30TPOIHOro Hcrounmka 'CSs 10° Bk. Byger nm NpeBbIIIEH yPOBEHS,
COOTBETCTBYIOIIHI TOIOBOMY TIPEAeTy 036l (IS IepcoHana rp.A), eciu onepatop padoraet Ha paccrosaun 0,8 M
OT UCTOYHHMKA 10 36 YacoB B HeNENI0, a reoMeTpust oomydenus — [137

Ne 3 B numuaapugeckom cocyne (muamerp 10 cm, Beicota 10 cM) comepkaics paJIrOaKTUBHEBIN pacTBOP =l
(Tk= 41,2 al'p- M%/(c-BbK), Tz = 13,2 Toza). [Tocie yaageHns U3 coCyaa pacTBOPA, MOIIHOCTh BO3IAYIIHON KEpPMBI,
M3MEpEHHAs HA PACCTOSHMM 5 CM OT BEpPXHEro OCHOBaHHMs, coctaBuina 5 MkIp/c. Cumras, 9To aKTHBHOCTH “EU
PAaBHOMEPHO a/[COPOUPOBANIACH HA ITOBEPXHOCTH JIHA M CTEHOK IIMIHHIPA, OMPEIEIHTh KOIHUECTBO "2 EU, OCEBIIero Ha
MOBEPXHOCTH LMIIMH/IPA.

Ne 4 3a samuToit u3 GETOHA B OIHOI TOYKE HAXOATCS TPH TOUCHHBIX H30TPOIHBIX HCTOUHHMKA: ~ CS (aKTHBHOCTb

10° Bk), ®Co (10® Bk), *Mn (10° Bk). Paccunrath TOMIMHY GETOHHON 3aIUTHI, OCIAGISIONIEH MOIIHOCTH

BO3/IyIIHO KepMbI hoToHOB B 10° pas.

Bapuant Ne 3 (/I3)
Ne 1 PaccumraTh KepMa-TIOCTOSHHYIO PaJMOHYKIWAA, CX€Ma pacmaza KOTOpOoro m3o0pakeHa Ha puc. 2.5.

Ucnyckanue ¢oronoB c sHeprusmu 0,3 m 1 MdsB paBHOBepositHO. [IpuHATBH, YTO BCE MO3UTPOHBI HYKIHIA

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 TOYEUHOTO M30TPOmHOro mcrounnka Co 10° Bk. Bymer nm mpeBbilleH ypOBEHD,
COOTBETCTBYIOIINI rOJOBOMY Ipelesly H03blI (IIepcoHall Ip.A), €CliM OIepaTop HaXOAUTCS Ha PAacCTOSHUU 1 M OT
HCTOYHUKA, BpeMst paboThI — IO 36 4acoB B HeleNto, a reoMeTpus oomyueHus — [13?

Ne 3 OOmmpHBINA BOJJOEM PaBHOMEPHO 3arpsi3HEH MPOAYKTAMH JICTICHHS C yISTbHBIM KEpMa-IKBHBAJICHTOM
80 ul'p/(c-m). PaccuntaTh MOIIHOCTH BO3AYLTHOW KEPMBI HA TOBEPXHOCTH BOJOEMA, €CIIH CPEIHSS SHEPTUS
¢dboTtoHOB mpoaykToB AeneHus paBHa 0,8 M»pB. Pacuersl mpoBecTH ¢ y4eToM U 0e3 yueTa MHOTOKPATHO

paccestHHOTO U3JIy4eHUs B BOJIE.

Ne 4 3a 3ammroi u3 BoAbl TomuuHOW 30 CM HaXOAWTCA TOYEUHBIM M30TPOIHBIN MCTOYHMK B7Cs

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 KAXKX/I0OM BaApUAHTC CYMMApHO OLICHUBAKOTCA 20 Oamnamu: KaXxXJa0¢€ 3aJaHuC, B
3aBUCHUMOCTH OT CTCIICHH PCUICHUSA 3aJa4r, OLCHUBACTCA OT 5 0 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 PELIEHUE, BKIKOYAIOIIEE CIEAYIOLIUE 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 MPABHJIBHOMY YHCIOBOMY OTBETY, M MPEACTaBIECH 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, NMPHUBOJSAIIME K OTBETY, HO 3alUCaH
IIpaBWJIbHBII YMCIOBOM OTBET WK OTBET B OOILIEM BUJE

NN

Pemenue  comepkut  OmMOKY B HEOOXOJUMBIX  MaTEMAaTUYECKHUX
peoOpa3oBaHUsAX U HE JOBEACHO J10 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-
100 mpeoOpa3oBaHUN ¢ MX HCIOJIB30BAaHUEM, HAINPABIEHHBIX Ha peEIlIeHHUE
3aJ1a4M, U OTBETA.

NN

B pemieHne oTCyTCTBYeT OAHA U3 HUCXOAHBIX (hopMyn, HeoOXxoaumas JUist
pemeHust 3afaud (MM YTBEpXKJAEHHUE, JIeXallee B OCHOBE pEIIeHUus), HO
MPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpeoOpa3oBaHUsl C€ HMEIOLUMUCS
(dbopMmynaMu, HarpaBJieHHbIE HA PEIICHUE 3a/1a4H.

NI

B onHOl u3 MCXOAHBIX (QOpMYI, HEOOXOIUMBIX JUIS pelleHHs 3a1add (Wi
YTBEP)KACHUM, JIeKAIEM B OCHOBE pElIeHHs), JAOMyIleHa OlunOKa, HO
IPUCYTCTBYIOT ~JIOTHUECKHM BEpHbIE IpeoOpa3oBaHUs C HMEIOIIHUMUCS
(dhopMyniaMu, HarpaBJIeHHbIE HA PEIICHUE 3aJauH.

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 3aPSAI0BBIM YMCIOM?
A) Yucno 37eKTpOHOB BOKPYT sijipa
b) Yucao npoToHoB B sipe
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 raMMa-u3JIy4eHHs).

6. Usziydenue, B 110j1e KOTOPOTO JIFOObIE HANPABJICHUS PACTIPOCTPAHEHHS YACTUIL U (JOTOHOB SBIAIOTCS
DPaBHOBEPOSITHBIMU HA3BbIBAIOT
A) MOHOHAaMNpaBICHHBIM
b) MoHOZHEpreTnUecKum
B) uzorponubiM

[. XapaKTepUCTHKHM UCTOYHMKOB MOHM3UPYIONIETO U3Iy4eHHS
A) akTUBHOCTb, IEPUO/]I NTOTypacaja, IOCTOSHHAS pacaja, BbIXO YaCTHIL
b) mnoroxk 4acruu, IUIOTHOCTH TMOTOKA 4YacTull, (Uil0eHC, JUHEeHHbIH KO3(PUUHEHT
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. BzaumoieiictBrue HOTOHHOIO W3JIYYEHHS ¢ BEIIECTBOM, IIPU KOTOPOM SHEPrUst HOTOHOB B HOJIE
sJIpa MEePeXo/IUT B SHEPTHIO MOKOS U KUHETUYECKYIO SHEPIHIO 3JIEKTPOHA U TO3UTPOHA, HA3bIBACTCS
A) xoMnToH-3hHeKTOM
b) o0pa3oBaHueM 3JIEKTPOH-TIO3UTPOHHOI MAPbI
B) potordpdexrom

11. Hauboubleit IpOHUKAOIIEH CIIOCOOHOCTRIO 00JIa/1aET M3TYICHHUS
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 ClIOHTAHHBIX (CAMONPOU3BOJILHBIX) SIIEPHBIX NMpPeBPaIIeHHUId,
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) B3auMoselicTBue (POTOHOB C aTOMAMH MOTIOTUTENS, IPH KOTOPOM (POTOH TMOJTHOCTHIO OTIAET
CBOIO SHEPIHI0 OPOUTATIBHOMY JIEKTPOHY M IIPEKPAIIAET CBOE CYIIECTBOBAHNUE.
b) B3anmopeiicTBie (OTOHHOTO M3ITYYCHHUS C BEIIECTBOM, P KOTOPOM dHEPrHsi JOTOHOB B IOJIC
A1pa IEePEXOAUT B SHEPTHIO MOKOSI U KWHETUYECKYIO SHEPTHUIO AJIEKTPOHA U IIO3UTPOHA.
B) ynpyroe crosikHOBeHHe (JOTOHHOIO M3Iy4eHHS €O CBOOOJIHBIMH WIH CJ1a00 CBA3aAHHBIMU
3JIEKTPOHAMM BHEIIHeH O000JI0YKM aToMa, NMPH KOTOpPOM (OTOH mepenaer 4acTh CBoeil
JHEPIHMU CAMOMY JIEKTPOHY U H3MEHsieT HANPABJICHHE CBOEr0 ABUKeHUSI.
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17. Iloporosas suHeprusi 3ddexra 00pa3oBaHUs HIEKTPOH-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 pemiennsbie 3a1aHus B K&KJ0OM BapuaHTe CyMMapHO OlleHnBaroTcs 2 Oanmnamu: 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)




