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OobsacTh NpUMeEHEHUs

®onp oneHouHbIx cpeactB (POC) — sBusiercss 00s3aTeNbHBIM NMPHIIOKEHHEM K pabodeil mporpamme
JUCUUIUIMHBL  «llepcrieKTUBHbIE sJIEpHbIE TEXHOJOTMM (MHHOBALMOHHBIE TEXHOJOIMH sJEpHON
MEIUIUHB)» W O00eCHeuMBaeT TPOBEPKY OCBOCHUS IUIAHUPYEMBIX pPE3YJIbTAaTOB OOYy4eHHUs
(KOMIETeHUMH W HUX MHJIUKATOPOB) IOCPEICTBOM MEPONPUATUI TeKylmled M MNpOMEXYTOYHON
aTTeCcTallU 110 JUCLUILIMHE.

Heau u 3a1a4u GoHAA OLIEHOYHBIX CPEACTB

Henpro @oHAa OLEHOYHBIX CPEJICTB SIBJIAECTCS YCTAHOBJIEHUE COOTBETCTBUS YPOBHS IOATOTOBKHU
oOyuaromuxcs TpedoBaHusIM (efeparbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIaPTa.

Jns nocTwkeHHsl IMOCTaBiIEHHOM 1nenu @OOHIOM OLIEHOYHBIX CPEACTB IO JIUCLUUILUIMHE
«llepcrieKTUBHBIEC SIACPHBIE TEXHOJOTMU (MHHOBALIMOHHBIE TEXHOJIOTHMH SIEPHOM MEIUILIMHBI )
pemarTcs ClIeAYOINE 3a1a4Un:

— KOHTPOIIb M YIPaBICHHE IMPOLIECCOM MPHOOpeTeHUs OO0y4yaroUIMMUCS 3HaHHWM, YMEHUU H
HABBIKOB, MIPEAYCMOTPEHHBIX B paMKax JaHHOU TUCIUTLINHBI;

— KOHTPOJIb U OLIEHKA CTENEHU OCBOCHUS KOMIETEHIMH, IPEyCMOTPEHHBIX B PAMKAaxX JTaHHOU
JTUCIUTUTUHBI;

— obecrieyeHre COOTBETCTBUS PE3yJIbTAaTOB OOyUeHHUs 3adadaM Oynyiied nmpodeccuoHanbHON
JIESATETbHOCTH Y€pe3 COBEPIICHCTBOBAHHME TPAAUIIMOHHBIX M BHEIPEHUE HHHOBAIMOHHBIX METOJIOB
oOyudeHus B 00pa3oBaTeNbHBII MpoIiecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. IlepeyeHb NJIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHS MO JUCHUIIHHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrpaMMbl

1.1. B pesynbrare ocBoeHusi OOIl Maructparypsl 00y4aromuics TOJDKEH OBJIAAETh CIEAYIOIIMMH

pe3yibTaTaMu 00yueHUs 10 TUCIHILIHHE:

Konp1 HaumeHnoBanme Koa u HaumMeHOBaHUE HHAMKATOPA
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 GU3KKHU JUTS 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
MIpenoaBaTeIbCKON JAEATEIbHOCTH.
OIIK-4 Cnoco6en onpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIC 3TANbl BHEIPECHUS
BHEJIPEHUS PE3YJIbTAaTOB pe3y/IbTaTOB HAyYHBIX UCCIIEOBAaHUI B 061acTH
HAy4YHBIX HCCIIEIOBaHUN B CBOEH MpodeccroHaIbHOMN 1€ TENbHOCTH.
o0acTH cBoei V-OIIK-4 — YMeTh: NpOBOANUTH aHATIH3
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 mazucmpamypoi

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 3Tall — Ha 3TOM 3Tane (OpMHUPYIOTCS 3HAHUEBbIE M HHCTPYMEHTaJIbHbIE OCHOBBI
KOMIIETEHIINM, OCBAaMBAIOTCS OCHOBHBIE KaTeropuu, Qopmupyrorcs Oa3oBble ymeHus. CTyneHT
BOCIPOU3BOAUT TEPMUHBI, (DaKThl, METO/IbI, TOHATHS, MPUHIUIIBI U MPaBUIIA; peniaeT yueOHble 3a1aun
o oOpasiy;

- OCHOBHOI >Tanm — 3HaHUs, YMEHHs, HaBBIKH, oOecreunBaromiue (popmMupoBaHUE KOMIETEHIIUH,
3HAQYMUTEIIBHO BO3PACTalOT, HO €Ie HE JOCTUIal0T UTOrOBbIX 3HaueHud. Ha sTtom srtame cTyneHT
OCBaMBaeT aHAJIUTHYECKHE JCHCTBHS C MPEeIMETHBIMH 3HAHMSIMH [0 JUCHUIUIMHE, CIOCOOEH
CaMOCTOSITENIFHO pelaTh yyeOHbIe 3a/laud, BHOCS KOPPEKTUBBI B AJITOPUTM JEHCTBUM, OCYIIECTBIIASA
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIE YCIIOBUS;

- 32aBEPIIAOIIMH 3Tall — HA 9TOM JTale CTYAEHT JOCTUIaeT UTOrOBBIX ITOKA3aTENICH 10 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. CBa3b Mexkay (popMHPYeMbIMH KOMIETeHUMSAMHU U (POPMAMHU KOHTPOJIS MX OCBOEHUS

Ne /| KonTpoaupyembie pa3aesibl Nuaukarop 10CTUKEHU S HaumeHoBaHNE OLIEHOYHOT 0
(TemMbl) AUCHUIIMHBI KOMIIeTEeHIIUM cpeAcTBa TeKylleil u
NMPOMEKYTOYHOM aTTeCTAIUN
eKymuii KOHTPOJIb, 1 cemecTp
1. Paznen 1 3-OI1K-1, V-OIIK-1, B-OIIK-1; |Tect Nel
3-Ol1K-4, Y-OIIK-4, B-OIIK-4
2. Paznmen 2

3-OIlK-1, Y-OIIK-1, B-OIlK-1,;
3-OIIK-4, Y-OIIK-4, B-OIIK-4

KonTponbsHas pabora 1

IIpomeskyTOUHBII KOHTPOJIb, 1 cemecTp

3ayer ¢ OLIEHKOM

3-OIIK-1, Y-OIIK-1, B-OIIK-1,
3-OI1K-4, Y-OIIK-4, B-OIlK-4

Borpocs! k 3a4eTy ¢ OLieHKOU

Tekyuuii KOHTPOJIb, 2 ceMecTp

3. Paznen 3 3-OIlK-1, Y-OIIK-1, B-OIIK-1; |Tect No2
3-OI1K-4, V-OIIK-4, B-OIIK-4
4. Pasznen 4 3-OI1K-1, Y-OITK-1, B-OIIK-1; |KouTposnbnas pabora 2
3-OI1K-4, V-OIIK-4, B-OIIK-4
HToroBast KOHTPO.Ib, 2 cEMeCTP
Ox3aMeH

3-OI1K-1, Y-OIIK-1, B-OIIK-1;
3-OI1K-4, Y-OIIK-4, B-OIIK-4

Bomnpocs! k 3x3aMeHy




2. Onucanue nmoka3areJieii 1 KpuTepueB OLEHNBAHUSI KOMIETEHIHI HA PA3JIMYHBIX ITanax ux (pOpMHUPOBAHUS, ONMUCAHUE IIKAJI OLIEHUBAHUS
KoneunpIMU pe3ynbTaTaMu OCBOCHHS TPOTPAMMBbI JAUCIHILINHBI SIBISIFOTCSI C(OOPMUPOBAHHBIE KOTHUTHBHBIC JECKPUITOPHI «3HATHY», «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 KOMIIETEHITMM Ha Ka)I0M 3Tarie: IOPOroBbIN, MPOABUHYTHIN U BHICOKHIA.

YpoBHH ConepxartesbHoe OcHOBHbIE IPU3HAKH Bbl/1eJIeHUS YPOBHSA BPC, ECTS/IIsaTudanabuas
ONUCaHHMe YPOBHA % HIKAJIA VI OLeHKH
OCBOEHMSI | JK3aMeHa/3ayeTa
Broicokuii TBOpYECKas NEeATENBHOCTD Brnrouaem nusicecmosawuii yposeno.
Bce 6uowi komnemenyuti CryneHT 1eMOHCTpUpyeT cBoOOJHOE 00Ia1aHKe
cgpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CITIOCOOEH IPUMEHUTH UX B A
YPOBHE 6 COOMEEMCMBUU C HECTAaHJAPTHBIX CUTYalUsX: I0KA3bIBAET 90-100 Ormo/
yenamu u 3a0a4amu YMEHHE CaMOCTOSATEIbHO IPUHUMATh PELLIECHUE, 3auTeHO
OUCYUNIUHBL pewarhb pobiemy/3ajjauy TEOpEeTUIECKOro UiIu
IIPUKIJIATHOTO XapaKTepa Ha OCHOBE N3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOT U
IIpoaBuHYTHIN [Ipumenenve 3HaHUN U | Brarouaem Hudicecmosujull ypoGeHs.
Bce 6uowr komnemenyuti yMeHu#l B Oosiee mmpokux | CTyZEHT MOXKET J0Ka3aTh BIAJCHHE B/
cghopmuposansl Ha KOHTEKCTaX  y4eOHOW ¥ | KOMIETEHLUSIMU: JEMOHCTPUPYET CIOCOOHOCTh 85-89 OueHp X0pomIo/
NPOOBUHYMOM YPOBHE 8 npodeccHoHaIbHOM cobupaTh, CHCTEMaTU3UPOBATh, AaHATU3UPOBATh 3a4TeHo
coOmeemcmeuU ¢ yeasamu u JEITETLHOCTH, HEKEIH 10 | W 'PAaMOTHO MCIOJIb30BaTh HH(OPMALIHIO U3
3a0auamu OUCYUNTUHBL o0pasiry, OoJibliel JoJiel | CaMOCTOSATENBHO HAalHJACHHBIX TEOPETHYECKUX
CaMOCTOSITENIBHOCTH 1 | UCTOYHUKOB U UJUTIOCTPUPOBATh UMU C/
WHHUIINATHABBI TEOpPETUYECKHE MOJI0KEHUS UITH 000CHOBBIBAThH 75-84 Xopommo/
MIPAKTUKY IPUMEHEHHUS. 3auTeHo
Iloporoswiii PenponyktuBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y nosnerBopurensHo/
Bce 6uovi komnemenyuti NeSITebHOCTD KOMIIETEHIIMSIMH B CTaHAAPTHBIX CHUTYaIUsIX: 3a4yTeHo
cgpopmuposanvl Ha NOPO20BOM U3JIaraeT B IpeJeliax 3ajad Kypca TEOPETHUECKU
YypogHe U TIPaKTUYECKU KOHTPOJIUPYEMBI MaTepHall. 60-64 E/Mocpexcrsento
/3auTeHo
Hwuke noporosoro OTcyTcTBHE IPU3HAKOB ITOPOTOBOT0 YPOBHS: KOMIIETEHIIU HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHMM IIPOJAEMOHCTPUPOBATh 00JIalaHNe KOMIIETEHIIUSAMU B 3a4reHo
CTaHJAPTHBIX CUTYallUsX.




OneHnBaHUE pe3ynbTaTOB OOYUEHUSI CTYAEHTOB MO AMCLUMILIMHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYIIETO0 KOHTPOJIS ¥ POMEKYTOUHON aTTeCTallUu.

Kputepuu ornieHrBaHus KOMIETEHIUN Ha KaKIOM dTale U3y4yeHUs JUCIUILTUHBI ISl KaXI0T0 BUIA
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

YPOBHSIMU JJIs1 KOHKPETHBIX PE3YJIbTaTOB OCBOCHHSI 00Pa30BaTEIbHON MPOrpaMMbl MOXKET CMEIIaThCS.

YpoBeHb chOpMUPOBAHHOCTH Texymmii KOHTPOJIbL IIpome:xxyTouHAsl aTTECTALMA
KOMIIETeH M
BBICOKHH BBICOKH
BBICOKHI NPOOBUHY MBI 8bICOKUL
8bICOKULL NPOOGUHYMbLLL
nopo2oawiil BbICOKULL
6bICOKULL Nnopocosblil
IIPOJBUHYTHIN NPOABUHYTHII NPOABUHYTHIN
NPOOBUHYMbLIL nopo2oawiil
nopo2oswlil NPOOBUHYMbLIL
IIOPOTOBBIN IOPOroBbIi IOPOroBbIi
MOPOTroOBbI HUZKE MIOPOTroBOro
HUXE ITOPOTrOBOT0
HU:Ke TIOPOrOBOro -

3. MeToanueckne MaTepuaabl, onpe/essiioliue Npoueaypbl OeHMBAHUS 3SHAHUI, yMeHHii, HABBIKOB
U (WJIM) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

4. TunoBble KOHTPOJIbLHbIE 32JaHUA HJIU HHbIEe MATePHAJIbl, He00X0AUMbIe VI OLleHKH 3HAHUIA,
YMeHMH, HABLIKOB

Hrorosas arreécTanus 1Mo JUCHUIINIMHE SABJIACTCA MHTCTIPAJIbHBIM IMOKA3aTCJIEM Ka4C€CTBA TCOPECTUUCCKUX 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.

Texymmas aTTecTalus OCyIIeCTBIISCTCS JIBa pa3a B CEMECT]:

e xoHTpoabHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTCsl B 3JIEKTPOHHYIO BEIOMOCTh HE TIO37[HEE 8 HEIeTn
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 kouTposbHas Touka Ne 2 (KT Ne 2) — BeIcTaBisIeTCs B SJICKTPOHHYIO BEIOMOCTh He mo3aHee 16 Henmenn
yaeOHOro cemectpa. Biiodaer B ceOs OICHKY MEpPONPHUATHN TEKYIIETO0 KOHTPOJS ayTUTOPHOW U
CaMOCTOSITENTLHOM paboThl O0ydwaromerocst mo paszzaeinam/TeMaM yd4eOHOW AMCHMILIUHBL ¢ 9 mo 16
HeJIeI0 yueOHOTO ceMecTpa.

Pesynbrarhl Tekymiel W MpOMEXYTOYHOM aTTECTAIlMU TMOABOMAATCS IO IIKajie OalIbHO-PEHTHHTOBOMN
CHUCTCMBI.

1 cemectp
JTan peiiTHHIOBO#i cucTeMbI /
OueHo4yHOe cpeacTBO

Henensn bana

Munumym*

Makcumym




Texymasi arrecTamusi 1-16 36 60
KoutpoabHas Touka Ne 1 7-8 18 30
Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KonTpoabHasi Touka Ne 2 15-16 18 30
Tecm Ne2 15 6 10
Koumponvnas paboma Ne2 16 12 20
IIpomesKyTOUHAS ATTECTAIMS - 24 40
3ader ¢ oIeHKOo -
Bonpocwl k 3auemy ¢ oyenkot - 24 40
HUTOI'O no aucuumiainge 60 100
HUTOI'O no aAucuuniuxe 60 100
2 ceMecTp
JTan peiTHHIOBO¥ cHcTeMBbI / Henens Bann
OueHOYHOE CPeCTBO Murmnyn ™ Makcimy
Tekywmas arrecrauus 1-16 36 60
KontpoabHasi Touka Ne 1 7-8 18 30
Tecm Nel 7 6 10
Koumponvnas paboma Nel 8 12 20
KontpoabHasi Touka Ne 2 15-16 18 30
Tecm No2 15 6 10
Koumponvnas paboma Ne2 16 12 20
IIpomekyToUYHasI aTTeCTALUS - 24 40
OK3aMeH -
Bonpocut k sxzameny - 24 40
HUTOI'O no aucuunInHe 60 100
HUTOI'O no aAucuuniuHe 60 100

* MMHUMaJIbHOE KOJMYECTBO OAJIJIOB 332 OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OansioB, HaOpaHHOE
00y4aroImumMcs, Ipxu KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBAETCS, B IPOTHUBHOM Cllydae O0yJaroIuics
JOJDKEH JIMKBUAMPOBATh IOSBUBIIYIOCS — AKaJEMHUYECKYIO 3aJ0JDKEHHOCTh IO TEKyHIeH WM
IIPOMEKYTOUYHOM arrecTanuu. MHHHMManbHOE KOJMYECTBO OayIoOB 3a TEKYIIYH aTTeCTalHio, B T.4.
OTIEILHOE OLICHOYHOE CPEICTBO B €€ COCTaBe, W IMPOMEXKYTOUHYIO aTTecTaluio cocraBisieT 60% ot
COOTBETCTBYIOIIUX MAKCUMAJIbHBIX 0aJlJIOB.

CTyneHT cunuTaeTcsl aTTeCTOBAaHHBIM I10 pa3zieiy, 3a4eTy WU dK3aMeHY, €Clii OH HaOpan He MeHee 60% ot
MaKCHUMaJIbHOTO 6ajuia, MpelycCMOTPEHHOT0 paboueill MporpaMMoi.

CrtyneHT MOXeT OBITh aTTECTOBAH IO IHCHWIUIMHE, €CIM OH aTTeCTOBaH 10 KaKIAOMY pasfeny,
3a4eTy/3K3aMeHy M €ro CyMMapHbIi 0ai cocTaBisieT He MeHee 60.

Onpeoenenue 60nycos u wimpagos

Bonycel: moomuputensHble 0aUIbl CTYAEHT MOXET MOJIYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMecTpa 3a
MIPUCYTCTBUE HA JEKIUAX, MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATUSAX M aKTUBHYIO U PETYISAPHYIO paboTy
HAa 3aHATUSAX.

bonyc (mpemuanbpHble Oalibl) HE MOXKET MHPEBHINATH 5 OamioB, BMecTe ¢ OauiaMu 3a TEKYIIYIO
aTTecraiuio — He 6ornee 60 6anIoB 3a cemectp.



BOITPOCHI K DK3AMEHY H 3AYETY C OIIEHKOH
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Cucrema 103MMETPUYECKUX BETUYMH. DKCIIO3UIIMOHHAS U TIOTJIOMEHHAS O3bl, €AUHULIBI H3MEPEHUS.
Cucrema 103UMETPUYECKUX BEIMYMH. DKBUBaJICHTHAS U (P PeKTUBHAS 103bl, EAMHUIIBI U3MEPEHHUS.
Cucrema no3uMeTpuueckux BennuuH. OxkuaeMble S5KBUBaJIeHTHAS U 3G (EKTUBHAS 103bI, €AUHULIBI
HU3MEPEHHUSL.

Cucrema 103UMETPUYECKUX BEIMYUH. AMOUEHTHBIN U WHIUBUAYAIbHBIN S5KBUBAJICHT JJO3bI, €IUHUIIBI
HU3MEPEHHUSL.

Cucrema 1o3uMeTpruyecKuX BeanuuH. [lornomeénnas 103a u3iydeHus 1 NorIonEHHas 103a B OpraHe,
JINHEHAs [epe/iadya SHEPTUU; €AMHULBI U3MEPEHUS.

Cucrema MO3UMETPUYECKUX BEIUYMH. AKTUBHOCTb PAJUOHYKIUIAHOTO HCTOYHHKA, (DIIOGHC U
ILUIOTHOCTB MMOTOKA YaCTHUL; €AWHUIBI U3MEPEHHUS.

Cucrema no3umMerpudeckux BeauduH. [lornonénnas no3a u3nydeHus U Kepma; eIMHUIbI U3MEPEHUS.
buonorudeckoe neiicTBre MOHU3UPYIOMINX U3TydeHul. [leTepmMunupoBanHbie 3G (HEKTh 00TydCHHUS.
buonoruueckoe neficTBue HOHU3UPYIOMUX U3ydeHuid. CtoxacTuueckue 3pGeKTsl 00IydeHHS.

. buonoruueckoe aeiicTBuE HOHM3UPYIOMUX U3TydeHul. [loHsTHE 00 OTHOCHTENBHOMN OMOTOrHYECKON

3¢ (HEeKTUBHOCTH U3ITYUCHHH.

OcHOBHbIE IPUHIMIIBI OOECTIEUEHUS paaHallMOHHON O€3011aCHOCTH.

VYnpaBieHrne HCTOYHUKOM KaK METO/1 ¥ CPEJICTBO PaJUallMOHHON 0€3011aCHOCTH.

KonTtpons nmpodeccnonansHoro obiryuenus. Ctparerus odecriedeHns paanalioHHON O€30IacHOCTH.
Kontpons npodeccuonanbHoro ooiryuenus. TakTuka obecriedeHus paaualioOHHON 6€301aCHOCTH.
KonTpons npodeccronanbHoro obnydenus. Hopmupyemble BeauMunHbl 00JydyeHUsl IepcoHala B
HOPMAaJIbHBIX YCJIOBHSIX 3KCILTyaTallud UCTOYHUKOB M3JIy4ECHHUS.

KonTpoas npodeccnonanbuoro oonydenus. Hopmupyembie BeIUUMHBI IUTAHUPYEMOT'O MIOBBIIIEHHOTO
o0ydeHusl.

duznyeckrue OCHOBBI JO3UMETPUHN POTOHHOTO M3nydeHus. Koadduunentsl ocnadienus u nepenadu
SHEPrUH; €ANHULBI U3MEPEHUSL.

®u3nyeckrue OCHOBBI JO3UMETPUU (POTOHHOTO M3IydeHHs. DPPEKTUBHBINA aTOMHBI HOMEP CI0KHOTO
BEIIIECTBA.

[IpuHIMI MOHU3AIIMOHHOTO METO/1a I03UMETPHUH Ha PUMEPE HOHU3AI[MOHHOM KaMephl.
CootHomenne bparra-I'pes.

HanépcTkoBble MOHM3aMOHHBIE KaMEPBI. XO0J1 € KECTKOCTBIO.

KonneHcatopHble HOHM3ALMOHHBIE KAMEPBI.

UyBCTBUTEIBHOCTD T'a30pa3psiIHOIO CUETYHMKA 110 MOIITHOCTH JI03BI.

YyBCTBUTENBHOCTh 10 MOIIHOCTH JI03bl CUMHTWUISLIMOHHOTO  JIETEKTOpa, paboTarolero B
CUETUNKOBOM PEXKHME.

[Tpuniun ¢otorpadguueckoro MeToaa J03UMETPHUU.

[TpuHIMIT TFOMUHECIIEHTHOTO METO/AA JO3UMETPHUH.

DuU3nYeCKUE OCHOBBI I03UMETPUH HENTPOHOB.

AKTHBAIMOHHBIA METOJI JO3UMETPUHN HEUTPOHOB.

[TonsTHE O TPEKOBOM METO/IE€ JO3UMETPHUH 3apSKEHHBIX YACTHII.

[TonsiTHE O 1O3UMETPUN PATUOAKTUBHBIX Ta30B U a3PO30JIEH.

3AJTAYM K DK3AMEHY M 3AUETY C OLIEHKOM

KakoBa akTuBHOCTH (0€3 ydeTa 1o4epHUX MPOAYKTOB) a) 1 r 22868Ra no)lr 23982U ? Bo
226
88
Onpenenuth MOITHOCTh BO3IYITHOW KEPMBI Ha PAcCTOSHUU | M OT TOYEUHOTO
M30TPOMTHOTO HMCTOYHHMKA, HWCIYCKAIOIIEr0 TaMMa-KBaHTHI ¢ dHeprusmu 1 M»dB
(xBanTOBBIN BbIXOA 12 %) 11 0,05 M3B (85 %). AKTUBHOCTH HCTOYHUKA 108 Bk.
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10.

11.

12.

13.

14.

15.

IIpu paboTe C HCTOTHUKOM 2P, KOTOPBIN ABJISETCS YHCTHIM P-H3ITydaTeeM, IIOTHOCTE
noToKa B-yacTHir coctasmma 40 gact./(cm’-c). Uemy OyeT paBHa SKBUBAICHTHAS 1034
B KOXe?

40 o
Onpenenuth yaeNbHYIO aKTUBHOCTH K B 00pasiie, MpeacTaBIsiomeM co00i cob
KCI, ecmu conepkanue “OK B eCTECTBEHHOM KaJHH COCTABIISAET 0,0118 % 1o macce.

. 51
HaiiTu BenmnuuHy KepMbl B BO3IIyXe, CO3/1aBaeMyl0 HCTOUYHUKOM ~ Cr 3a 4eThIpe yaca,
€ClI B HAYaJIbHBII MOMEHT BpPEMEHH IIJIOTHOCTh MOTOKA Y-KBAHTOB B TOYKE
HabroeHus cocTaBsuia 2-10% 1/(CM2-c).

MOUIIHOCTh BO3IYIIHOW KEPMBI, CO3/1aBa€MON MCTOYHUKOM 7Y-KBAaHTOB CO CpEIHEH
sneprueit 0,5 MbdB, cocraBmser 10 mxI'p/a. Paccuurtats 3ddexTuBHYIO 103y,
MOJIyYEHHYIO 32 36 4acoB pabOThI; MPUHATD, YTO 0OJyUEHHE POUCXOIUT B MEpe/IHE-
3aHEN TEOMETPHUH.

B H3BECTHSKOBBIX TOUYBAX y/Ie/IbHAS aKTHBHOCT U coctaBisier 30 Br/kr. CKOIBKO
MHUJUIUTPAaMMOB 28y coJiepKuT | Kr u3zBecTHska?

Onpenenuth MOIIHOCTH BO3AYIIHOW KEPMbl Y-KBAHTOB Ha PACCTOSIHUM 2 M OT
TOYEYHOT'0 U30TPOITHOTIO UCTOYHUKA AKTUBHOCTHIO 4-10° bk, ucnyckaromero y-KBaHThbI
¢ s"eprueii 1 M»B. Brixon Y-KBaHTOB Ha oauwH pacmnan — 0,5. Haiitu xepma-

MOCTOSSHHYIO JAHHOT'O HCTOYHHKA.

KakoBa Oyner a¢dexkTuBHas 1032 B OJHOPOHOM H3OTPOITHOM CMEIIAHHOM TraMMa-
HEHUTPOHHOM TIOJIE M3ITyYSHHS, €CJIM B JIFO00M TOYKE MO SKCIIO3UIIMOHHAS J103a Y-
mznyuenus: (cpeansist sueprusi 0,3 M»sB) cocraBut 100 MP, a dmroenc TemnoBbix
HEUTPOHOB paBEH 10 HeﬁTp./CMZ?

OGbeMHasi akTHBHOCTh °CO B BOJSHOM Iape, IPOTEKAOIIEM 110 TPYGOIPOBOLY
nuamerpom 10 cM, B MOMEHT OCTaHOBKH PEaKTOPa COCTABIISICT 10° B/ Tpy0oripoBos
PacmookKeH MO OKPYKHOCTH paanycoM 3 M. Uemy paBHa MOIIHOCTh BO3YLITHOM
KEpMBI B LIEHTpE Kpyra?

PaccunTaTh TOIIIMHY XKEIE3HOTO SKpaHa NP paboTe ¢ MCTOYHHKOM ' CS, ecim
HEOOXOIMMO CHU3UTh HHTEHCHBHOCTB y-n3nyderns B 1,25-10% pas. Pemmts 3agauy ¢
WCTIOJIH30BAaHUEM CJIOEB OCITA0JICHUSI.

OmnpenenuTh KPaTHOCTh OCIAOJICHHS TUIOTHOCTH IOTOKA TEIUIOBBIX HEHTPOHOB,
HOPMAJIBHO MAAONINX HA JIUCT KaJMUS TOIIUHON 1 MM. MUKpOCKOTIHYECKOE CEUCHUE
pamuanoHHoro 3axBara kagmus ¢ = 2520 0.

MOIIHOCTh BO3YIIHOM KEpMBI Ha BbIcOTE 1 M HaJ IEHTPOM MSATHA, 3arpsS3HEHHOTO
B37Cs, cocrasnna 0,13 MI p/u. Yemy paBHa 00111251 aKTUBHOCTH 3arpsI3HEHHOT'0 y4acTKa,
€CJIM MSATHO UMeeT popMy KpyTra ¢ 1uaMeTpoM 4 m?

Paccuurarh TONMIMHY 3alIMTHI U3 BOABI JJII TOYEYHOIO H30TPOMHOIO MCTOYHHKA,
HCIYCKAIOIIET0 HECKOJbKO MOHOPHEPIreTHUECKUX 7Y-KBAaHTOB, €CIHU OCIa0UThH
MOIIHOCTb JIO3bI U3ITy4YEHHUSI HEOOXO0AUMO B 10° pa3. DHEpruu UCIyCKaeMbIX (POTOHOB
e [MaB] u muddepenimanpaple KepMa-TIOCTOSIHHBIE HYKIHJIOB FK,i[anMZ/(c-BK]
u3BectHbl: €1=0,1 (I'k,1=0,5); €2=0,2 (['x,2=0,2); €3=0,4 (I'k3=0,1); €4=0,8 (I'k 4=0,1);
e5=1,0 (T'k5=0,1).

[110THOCTH TOTOKA TEMJIOBBIX HEUTPOHOB, CO37aBaeMasi TOUYEUYHBIM H3O0TPOIHBIM
HCTOYHHUKOM Ha pabodyeM MecTe omepatopa (mepcoHan Tp. A), paBHa 10°
HeI‘/’ITp‘/(CMZ'C). OnpenenuTh TONIMIMHY 3alIUTHI M3 Kaamus (ccd = 2520 6), npu
KOTOpO# OyayT oOecrieueHsl JOMyCTUMBIE YPOBHU OOJydeHHUs IepCOHala B TEUCHUE
36-4yacoBoii paboueit Heler B U30TPOITHOW TEOMETPUH O0TydeHUSI.



Kputepuu u mkaja oueHMBaHUA

24 1 MeHbIIIEe

Ouenka Kputepuu onenku

OTan4HO CTyIeHT TOJKEH:

36-40 - MPOJIEMOHCTPUPOBATH TITYOOKOE M TPOYHOE YCBOCHUE 3HAHU
IIPOrpaMMHOTO MaTepHaa;
- HCYEPIIBIBAIONIE, TIOCIEI0BATEIHHO, IPAMOTHO U JIOTHYECKH CTPOHHO
W3JI0KUTh TEOPETUUECKHUI MaTepua;
- IPABWILHO (POPMYITUPOBATH ONPEICIICHIS,
- IPOJIEMOHCTPUPOBATH YMEHUS CAaMOCTOSTEIHHON PaObOTHI C
JIUTEPATypOH;
- YMETh CENIaTh BBIBOJIBI 10 U3JIaraeMOMY MaTepuaty.

Xopor1o CTyneHT NoJDKeH:

30-35 - IPOJIEMOHCTPUPOBATH IOCTATOYHO MOJIHOE 3HAHUE TPOTPAMMHOTO
Marepuana;
- MPOJIEMOHCTPUPOBATH 3HAHKE OCHOBHBIX TEOPETUICCKHIX MOHSATHH;
JOCTATOYHO MOCJIEIOBATEILHO, TPAMOTHO U JIOTUYECKH CTPOMHO
M3Jlarath MaTepHal;
- IPOJIEMOHCTPUPOBATH YMEHHE OPUEHTUPOBATHCS B JIUTEPATYPE;
- YMETh CJIeNIaTh JIOCTATOYHO 0OOCHOBAHHBIC BBIBOJIBI IO U3JIaTraeMOMY
MaTepuany.

Y 10BIETBOPUTETHLHO CTyaeHT oJKeH:

25-29 - MPOJIEMOHCTPUPOBATH 001Iee 3HAHNE N3YYaeMOI0 MaTepHana;
- IOKa3aTh 00I1Iee BIIAJCHIE MOHATUHHBIM alapaToM TUCIUILIHHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU M3JIaraeMoro
BOMPOCA;
- 3HaTh OCHOBHYIO PEKOMEHTYEMYIO IIPOTPaMMOid yU4eOHYIO
TUTEPaTypy.

HeynosnerBopurenbHo | CTyaeHT 1EMOHCTPUPYET:

- HE3HAHME 3HAUYUTENIBHON YaCTH IPOrPaMMHOI0 MaTepHala;

- HE BJIQ/ICHUE TOHATUHHBIM allllapaToM AUCIHILINHBL,

- CyILIIECTBEHHBIE OIIMOKH NP U3JI0KEHUU y4eOHOr0 MaTepuara,
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIeJIaTh BBIBOJIBI 10 U3JIara€MOMY MaTepHaiy.
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KoMIuieKT MHAUBUAYAJIbHBIX JOMANIHUX 32IaHUH
[TpuMepsl MHAUBHIYAIBHOTO IOMAIITHETO 3aaHMS:

Bapuaunr Ne 1 (/I3)

1. PaccuntaTh KBaHTOBBIE BBIXOJBI BCEX Y-KBAHTOB, UCIYCKAEMBIX PaAHOHYKIHIOM, CXEME paciajga KOTOPOro
n3o0paxxena Ha puc. 1.3. OTHOCHTENBLHBIC BBIXO/IBI Y-KBAHTOB C pa3Hoil sHeprueit otHocsaTes kak: M1(0,5 MaB):n2(2
Mb5B):n3(2,75 MaB) = 18:5:7; na(1,5 MaB):ms(2,25 MaB) = 14:5.

WA 2524

?%

e.c.(12 %)
28% |+ o5MmB
e L — 2 MbB
0,6 M>B A
—_— — TF 2,75 MoB
‘D 37% || 15M:B
h-1 —]
\ 4 \ 4
e [ 525 \0B
0,75 MoB
\ A 4 v
c
b+l

Puc. 1.3. Cxema pacriaga paguoHyKIUaa

» A x3amaue 1.13

Ne 2 Tlepconan rp. A paboTaer ¢ mpernaparoMm, SBJISIOIIUMCS YUCTBIM [3-M3JIydaTeieM CO CpeHel dHeprucii
B-gactum 0,7 MaB. Jlomyctumo nu paboTaTh ¢ 3TUM mpernaparoMm 1o 10 4acoB B HENENI0 B TeUEHHUE rona, eClin
IIOTHOCTH TIOTOKA Ha pykH cocTapisier 800 B-uact./(cm>c)?

Ne 3 Tlo Tpy6am mpokaunBaeTcst ra3 -1, KOTOPHIi a1COPOUPYETCS B UTHHAPHUCCKOH KOTOHKe (uamerp 1 M,
BbicoTa 0,2 M) 10 yaenbHOM akTuBHOCTH 80 BK/1. OmpenenuTs MOIIHOCTH BO3AYLIHON KEpMBI (POTOHOB Ha OCH
KOJIOHKH Ha PacCcTOSTHUK 1 M OT ee MOBEPXHOCTH, CYHTAS, YTO IMIIMHAPHUIECKast KOJIOHKA MTOJTHOCTHIO M PABHOMEPHO

3aIll0JIHCHA 1311. OcnabneHueM H3JIYYCHHA B BO3AYXC, CTCHKAaX pr6 1 KOJIOHKE Hp€H€6pC‘lI>.

Ne 4 Paccumtarh TONIMUHY 3alUTHI U3 JKeJe3a, OCIAOJISIONIYIO 1O MOTJIONEHHOW /103¢ B BO3AyXe B 25 pa3 vy-
M3ITy4YeHHe HaXOMALINXCA B OJHOW TOYKE JABYX TOYEUHBIX M3OTPOMHBIX MCTOYHUKOB C SHEPTHSMH HCITYCKAaeMBbIX
¢oronoB 0,4 u 2 MsB, ecin kepMma-3KBUBaJIeHT HykiInAa ¢ 3Hepruei 0,4 M»B B ueTbIpe pa3a HpeBbIIaeT KepMa-

SKBUBAJICHT HYKJIHJIA ¢ dHepruei 2 MaB. [liis Tex ke ycIioBHid HAWTH TONIIMHY 3aIIUATHI JUTS KPATHOCTH OCIa0JICHHS
1000.

Bapuant Ne 2 (/I3)

c
Ne 1 PaccuuTarh KepMa-lOCTOSIHHYIO paaHOHYKIHIa bA , CXeMa pacrajia KOToporo u3o0pakeHa Ha puc. 2.3,

€CJIM BBIXOJT Y-KBaHTOB C 3Heprueit 0,2 M»aB oTHOCHTCS K BRIXOAY Y-KBaHTOB ¢ dHepruei 0,7 M»aB kak 5:7.
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65 %

35%

| 0,7 M>B

/0,2 M>B

A

/

v

0,5 M»B

c

b+1
Puc. 2.3. Cxema pacmaga HykiInaa g A x3amauge Ne 2.5

Ne 2 AKTHUBHOCTb TOYEUYHOTO H30TPONHOTO HCTOYHHKA B’Cs 10° Bk. Byner nu npeBbllIEH YPOBEHb,
COOTBETCTBYIOIIHI TOIOBOMY TIPEAETy J03bI (s IepcoHana rp.A), eciau onepatop padoraet Ha paccrosann 0,8 M
OT UCTOYHHKA 10 36 4YacoB B HEAEIO, a reoMeTpusi ooydeHust — [13?

Ne 3 B mummHaprueckoM cocyae (amamerp 10 cm, Beicota 10 cM) comepiKalcs paaHOaKTHBHBIN pacTBop > Eu
(Tk= 41,2 al'p- M%(c-BK), Tz = 13,2 Toxa). [Tocie yaageHns U3 cOCyaa pacTBOPA, MOIIHOCTb BO3IYIIHOH KEPMBI,
M3MEPEHHAs. HA PACCTOSIHHM 5 CM OT BEPXHEro OCHOBaHMs, coctaBmna 5 MkI'p/c. CumTas, 4To aKTMBHOCTH ' EU
PAaBHOMEPHO a/[COPOUPOBANIACH HA ITOBEPXHOCTH JHA U CTEHOK IIWIHH/PA, OIPEACIHTh KOTHYECTBO "~ EUl, OCEBIIEro Ha
MOBEPXHOCTH IIMJIHHAPA.

Ne 4 3a 3amuroit u3 GETOHA B OIHOI TOUKE HAXOAATCS TPH TOUCUHBIX H30TPOIHEIX HCTOUHHKA: ' CS (aKTHBHOCTb
10° Bx), ®Co (10° Bk), *Mn (10° Bk). Paccunrath TOMIMHY GETOHHON 3aIIUTHI, OCIAGISIOMIEH MOIIHOCTH

. 3
BO3yITHON KepMbI (OoTOHOB B 107 pa3s.

Bapuant Ne 3 (J13)
Ne 1 PaccunTarh KepMa-NOCTOSIHHYIO PaJHOHYKIHJA, CXeMa pachajia KOTOporo u3zobpaxeHa Ha puc. 2.5.

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

ITOJIHOCTBIO aHHUTHUIIMPOBAIIN B CAMOM UCTOYHHUKE.

12



CA

I 0%

~ | 03MoB

20 % - 1 MsB
1,25 MaBl ’ P

e.c.(10 %)

30 % Y

- Vv ¥ /0,7 M5B
°D

b1

C
b+l B

Puc. 2.5. Cxema pacniaga painoHyKIAIA 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 OOmMpHBIN BOJJOEM PaBHOMEPHO 3arpsi3HEH MPOAYKTAMH JICTICHHS C yISTbHBIM 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 ¢ yduetom U 0e3 ydeTa MHOTOKPATHO

PACCCAHHOI0 U3JIYYCHHA B BOAC.

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 PCHICHUSA 3aJa4r, OLCHUBACTCA OT 5 J0 3 GamnoB KaxXJa0¢€.

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

VYnonerBopurensHo | ot 10 qo 14 6amios
HeynoenerBopurensho | Menee 10 6amioB

Kpurtepun oneHuBanus pacueTHoOM 3aga4m: baJubr:
IIpuBeneHO TOMHOE MPaBWIBHOE PEIIEHUE, BKIIOYANOIIEE  CIECAYIOLIUE 5
JJIEMEHTBI:
1) mpaBuibHO 3amucaHbl (HOPMYIBI, BBIpaXaromue (U3NIECKUE 3aKOHHBI,
IPUMEHEHHE KOTOpPBIX HEOOXOAMMO Ui pELIEHUs 3aJaud  BbIOPaHHBIM

13



CIIOCOO0OM;

2) MpoBeICHBI HEOOXOAMMbIE MaTeMaTHUCCKUE MPEOOpa3OBaHUS U PacUCThI,
NPUBOASAIINE K MPABHJILHOMY YHCIOBOMY OTBETY, W TPEJACTaBIEH 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
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 pemieHune oTcyTcTBYeT OAHA W3 HCXOIHBIX (Popmys, HeoOxonumas ais
pemieHust 3aaayd (MM YTBEpXKAEHHUE, JIeXkKallee B OCHOBE pEIIeHUus), HO
MPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpeoOpa3oBaHUs C HMEIOLIUMUCS
(dbopMmynaMu, HarpaBJieHHbIE HA PEIICHUE 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, 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:
Peamunzoeotit mecm Nel

Bapuanm 1

1. Artomuoe sapo — 31O
A) LeHTpalbHas MaCCHBHAS Y4acTh aTOMA, COCTOSILAS U3 IIPOTOHOB M DIIEKTPOHOB
b) ueHTpajabHasg MACCHBHASI YACTh ATOMA, COCTOSINAS U3 IPOTOHOB H HEHTPOHOB
B) 1eHTpaabHas MACCUBHAS YaCTh aTOMA, COCTOSMIAS U3 IPOTOHOB, SJIEKTPOHOB M HEHTPOHOB

2. Sl1po ¢ onpeieeHHBIMY NapameTpamu (A,Z) Ha3bIBAIOT
A) HYKJIOHOM
b) mykampom
B) nelitpoHom

3. ATOMHOE AP0 — 3TO
A) HEeHTpaJIbHasA MAaCCUBHAA YaCTb aTOMa, COCTOAIAA U3 ITPOTOHOB U 3JICKTPOHOB
B) HEeHTpaJdbHasd MaCCUBHAasl YaCTb aTOMa, COCTOAIIAsl U3 IIPOTOHOB U HeﬁTpOHOB
B) OCHTPaJIbHAA MAaCCHUBHAA YaCTb aTOMa, COCTOAIIAA U3 IIPOTOHOB, 9JICKTPOHOB U HeﬁTpOHOB

4. Kakyro XapakTepUCTHKY S/pa aTOMa HA3bIBAIOT 3aPAI0BBIM YMCIOM?
A) Yucno 37eKTpOHOB BOKPYT sijipa
b) Ywuciio npoToHOB B siape
B) Yucno HykJI0HOB, JOPMHUPYIOLIUX SAPO

5. PajMoaKTUBHOCTB — 3TO
A) npeBpallieHue cTa0MIbHBIX JI€p B HECTAOUIIbHBIE 110/ JEHCTBHEM BHEUTHETO U3ITy4EHUS.
b) sinepHoe mpeBpailieHue ¢ "3AMEHEHHEM TOJIBKO SHEPreTHUECKOTO COCTOSIHUSA Spa.
B) camonpoun3Bo/ibHOe NMpeBpallieHHe HECTAOMJIBbHBIX siiep aTOMa, CONMPOBOXKIAK0IIEeCs
HCIIyCKAaHNEM M3JIyYeHHs (KOPIYCKYJIAPHOr0 WM raMMa-u3JIy4eHHs).

6. Usaydenwe, B oJie KOTOPOTO JIKOObIE HAIIPABICHUS PACTIPOCTPAHEHHS YACTUIL ¥ (JOTOHOB ABJIAKOTCS
DPaBHOBEPOSITHBIMU HA3BbIBAIOT
A) MOHOHAaMNpaBICHHBIM
b) MoHOZHEpreTnUecKum
B) uzorponubiM

7. XapaKTepUCTHKHM HCTOYHMKOB HOHM3UPYIONIETO M3JIYYEHHUs
A) akTHUBHOCTB, IEPUOJ MOJIYypaciaa, IOCTOSHHAS paclajia, BbIXO/l YaCTHIL
b) noroxk w4acTun, NJIOTHOCTH MOTOKA YacTull, (uweHc, JuHelHbIH Ko3¢QPuumneHT
ocs1a0JIeHUs, JINHEHHAs nepeaadya SJHepruu, GakTop HAKONJIEHHUS
B) akTuBHOCTB, IEpHO/ ONypacaaa, GakTop HAKOIJICHUS

8. UYro Takoe nocrosiHHAs pacnasa’?
A) Ywucio pacnaioB B €IMHULY BpEMEHU
b) BeposiTHOCTH pacnajia B eAMHUILY BpeMeHH
B) Bennuuna, Xxapaktepusyroias CKOPOCTh pacraja

9. XapakTepHCTHKH MOJIeil HOHU3UPYIOIIETO H3TYUCHHUS
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A) aKTHBHOCTb, MEPUO/] MOJTYPACNAAA, IOCTOAHHAS Pacnajga, BbIX0 YACTHUI

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

B) aktuBHOCTB, TIEpHO/ MTONTypacnaaa, (GakTop HAKOTUICHUS

10.B3aumoneiictBue GOTOHHOrO U3/IyYeHMs C BEIIECTBOM, IIPU KOTOPOM 3HEPrus (POTOHOB B MOJE
sJipa NEPEXOJIUT B SBHEPTUIO NOKOSI U KWHETUYECKYIO YHEPIHIO 3IEKTPOHA U MO3UTPOHA, HAa3bIBAETCS
A) xomnToH-3pexTom
b) oOpazoBaHueM 3J1eKTPOH-TIO3UTPOHHOM MapbI
B) potordpdexrom

11.HauGonk1uel npoHuKaronieii ciocOGHOCTBIO 00Ia1aeT U3TyICHHUS
A) 6era (B) - u3nyueHue
B) ramma (y) - u3ny4yenue
B) anbda (o)— uznyuenne

12.CD€I{H$[$[ OHCPIUA HOHU3AIIMHU COCTABIIACT
A) 345B B) 34 k3B B) 34 M5B

13. AKTUBHOCTb PaIMOHYKJIN/IA B UCTOYHUKE (0OpasIe) — 3710.. ..
A) orHomenne umcna ONo CHOHTaHHBIX — (CAMONPOHM3BOJBHBIX) SIACPHBIX —IPEBPALICHUI,
MPOMCXOAAIINX B HCTOYHHUKE (00pasiie), K Macce 3TOro ucToyHuka (oopasma) dm.
b) orHomeHne uncna woHM3Mpyomux yactui 0N, MpOHMKAOMIMX B AJIEMEHTapHYIO chepy, K
IUIOLIA/IA LEHTpajIbHOro cedeHust dS 3Toi cdepsl.
B) orHomenue uncia dNo cHOHTaHHBIX (CAMONPOU3BOJILHBIX) SIIEPHBIX NMpPeBpaLIeHHId,
NPOUCXOASIIIMX B HCTOYHHUKE (00pa3iue) 3a HHTEPBAJ BpeMeHH dt, K 9TOMy HHTepBaJy.

14.0Onpenenuts nepuon nonypacnana Ti2 ¥ MOCTOSHHYIO pacnaga A paJIdOHYKINUAA, €CJIH 3a CYTKH
€ro aKTUBHOCTH VMEHBIIWIACh HA 75 %.

A\ = 1,6-10'5 c'l; T2 =0,5 cyT;
B)A=1,6¢c" T12=05¢;
B) A =1,6-102 ¢ T12 = 0,5 uac;

15.Y9710 takoe boTosnekTpruueckoe morioneHmne?

Pttty

A) .

16.Komnron->ddexr - 310
A) B3aumojeiicTBue (OTOHOB ¢ aTOMaMH TOTJIOTHTENSA, TIPH KOTOPOM (DOTOH TMOJTHOCTBIO OTJAET
CBOIO SHEPTHIO OPOUTATIBHOMY JIEKTPOHY M MPEKPAIIAeT CBOE CYIIECTBOBAHHUE.
b) B3aumopeiicTBre (OTOHHOTO M3TYyUEHHUS C BEIIECTBOM, ITPH KOTOPOM SHEPrus (HOTOHOB B IMOJIE
S7Ipa MEePEXOAUT B SHEPTHUIO TTOKOSI U KHHETUYECKYIO SHEPTHUIO JIEKTPOHA U MO3UTPOHA.
B) ynpyroe cro/ikHOBeHHe (POTOHHOTO M3JIYYEeHHUS CO CBOOOIHBIMM WJIH €JIa00 CBA3AHHBIMU
3JIeKTPOHAMH BHeEIIHed 000JIOYKH aToMa, NMPH KOTOPOM ()OTOH mepenaeT 4acTb CBOEH
IHEPIruHU CaMOMY JIEKTPOHY U U3MeHsieT HANlpaBJieHHe CBOero ABUKeHUsl.
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17.Toporosas sueprust 3dhdexta 0Opa3oBaHUs ISKTPOH-IO3UTPOHHONM TAphl B IOJE sUIpa IMPH
BSaHMOHeﬁCTBI/II/I Y-U3JIYUYCHUA C BEHICCTBOM

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

18.Kak BeINISAST ClIeKTPhI B-u3ayuenuii suep?

A) L P .J’ ‘I |
B) / B)

19.0sxe-3dbdexr. ITokazars Ha cxeme Oxe-3IEKTPOH.

B
BHELHIA
horom @B
20. Yka3aTh COOTBETCTBYIONINE SHEPTHH HEHTPOHOB

ObICTpBIE HEUTPOHBI 1-200 x>B
IIPOMEKYTOUHBIE HEUTPOHBI ot 200 k3B 10 20 M>B
HAJTEINJIOBbIE HEUTPOHBI menee 0,25 »B
TEIJIOBbIE HEUTPOHBI ot 0,25 »B 5o 1x3B

Kpurtepun onenuBanus koMnereHumi (pe3yjbTaToB):
Tect cumTaeTcst BHITOJIHEHHBIM TIPU YCIOBHH TPAaBWIIBHOTO pemieHust He MeHee 60% mpenoKeHHbIX
3aJlaHU OJTHOTO U3 BapUAHTOB.

Onucanue MKAJbI OLICHUBAHUA:

Bce penrennbie 3a1aHus B K&KIOM BapuaHTe CyMMapHO OIleHHBatoTcs 2 Oamnamu: 3agaaus 1-20 — 1 6amn
Kakaoe (MuHUMYM 12 6amioB).
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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
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