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O0JacTh NpUMEHeHUs!

®onp onieHoUHBIX cpeAcTB (POC) — sBiIsIeTCS HEOTHEMIIEMOU YaCThI0 Y4eOHO-METONIECKOTO
KOMIUIeKca y4eOHOo# aucuuruinabl «CrenuranbHble BOIPOCH siIepHON (PU3MKKU» U MpeAHa3HaueH s
KOHTPOJISL M OIICHKH 00pa30BaTENIbHBIX JOCTHKECHUN 00yJaromuXcs, OCBOMBIIUX MPOTPaMMy JaHHOM
JUCIUTUIAHBI.

ey 1 3a1a4n GoOHIA OLEHOUYHBIX CPEACTB

[lenpto @DoHIA OICHOYHBIX CPEICTB SIBISETCA YCTAHOBJICHHE COOTBETCTBUS  YPOBHS
HOATOTOBKH OOYyYarommxcst TpeOoBaHMAM (eepasbHOro TroCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHzaapTa.

JInst nocTmkeHus TOcTaBieHHOM menu DOHIOM OLEHOYHBIX CPEACTB IO AMCHUILUIMHE
«CriennanbHbIe BOTIPOCH SJICPHON (PU3UKN» PEIAOTCS CIEIYIOIIUE 3a/1aUn:

— KOHTpPOJIb M YIIPaBJIEHUE MPOIECCOM MPUOOpETeHUs] OOyJaloUMMHCS 3HAHWHA, YMEHHHA MU
HaBBIKOB, IPETyCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTPOJIb U OLCHKA CTCIICHHU OCBOCHUA KOMHCTCHHI/Iﬁ, NpeaAyCMOTPCHHLBIX B paMKax JaHHOI'O
Kypca;

— o0ecrieueHne COOTBETCTBUS PE3yJabTaTOB OOy4YeHHMs 3ajadaM Oyaymiei mpogeccnoHalIbHON
JIEATEIFHOCTH 4Yepe3 COBEPLICHCTBOBAHWE TPAJWIMOHHBIX M BHEIPEHHE WHHOBAIIMOHHBIX METOIOB
o0yudeHus B 00pa3oBaTeIbHBIH MpoliecC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHp IUIAHMPYEMBIX Ppe3yJbTATOB OO0y4YeHHS] O JAUCHHUILINHE,

COOTHECEHHBIX C

IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl

1.1. B pesynbprate ocBoeHust OOII oOyuarommiics NODKEH OBIAJIETh CIEAYIOIIMMH pe3yJbTaTaMu
00y4yeHHs 110 JUCLUIUINHE:

Koabl HaunMeHnoBanue Kon u HauMeHOBaHMe HHANUKATOPA JOCTHKEHUS
KOMIeTeHI U KOMIIeTEeHI[UH KOMIIeTeHIIHH
OIIK-1 CnocobeH npuMeHsITh 3-OI1K-1 — 3narte: pyHmaMeHTaIbHBIC 3aKOHBI U
(dbyHIaMeHTalIbHbIC 3HAHUS B IPUHLIUIBI PU3UKU; OCHOBBI IICUXOJIOTUU U
obnacTi (pU3MKK IS peUIeHUsT | TearOTUKH.
HAay4YHO-UCCIIE0BATEIbCKUX V-OIIK-1 — YMeTh: npuUMeHSTh MOTyYCHHBIC
3ajJ1a4, a TaKXXe BJIAJETh 3HAHUA JUIsl PEIIEHUS HayYHO-UCCIIEI0BATENbCKUX
OCHOBaMHU T€/IarOTUKH, 3a/1a4 B cBOeH Mpo¢eCcCHOHATbHON ACSITENbHOCTH;
HEOOXOAUMBIMU IS IPEJICTABIISITh 3aKOHBI M IPUHITUITBI (PU3HKH B
OCYILIECTBICHHS BUJIC MaTEMaTHUYECKUX YpaBHEHUH, GopMy,
IIPENOAABATEIBCKOMN rpauKoOB, KAUECTBEHHOT'O OIIMCAHMS; IPUMEHSATh
JeSITeNIbHOCTH OCHOBBI IICUXOJIOTUHU, METOAUKH MPENO0/IaBaHus B
[e1arorn4eckon JesiTeNbHOCTH.
B-OIIK-1 — BiiaieTs: HaBbIKaMU PEIICHUS
HAYYHO-HCCIIEJIOBATEIIbCKUX 3a/1a4 B 001aCTH
9KCIIEPUMEHTAILHON U TEOPETUUYECKON (PU3UKH;
[earorn4ecKUMHU TEXHOJIOTUAMU,
HEOOXOIMMBIMU JUIsI BEJICHUS MPENo/jaBaTelbCKOM
JESTEIIbHOCTH.
OIIK-4 Cnocoben omnpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIE ATAIbl BHEPEHUS
BHEJPEHHUS PE3YJIBTATOB pe3y/IbTaTOB HAyYHBIX UCCIIEOBaHUH B 00JIacTH
Hay4YHBIX UCCIIEJIOBAHUN B CBOEH MpodeccrnoHaIbHOMN 1eATeIbHOCTH.
o0yactu cBoei V-OIIK-4 — YMeThb: NpOBOJUTH aHATIU3
npodeccuoHaTbHON HNOTEHIMATIBHBIX Cep BHEAPEHUS PE3yIbTaTOB
JEATEIIbHOCTH Hay4HBIX UCCJICIOBAHUM B 00JIACTH CBOEH
npodecCHOHAIBHOMN eATEIbHOCTH.
B-OIIK-4 — Bnanets: HaBbIKaMu anpodanuu
pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAHUM.

1.2. Oransl popmMupoBanusa KoMneTeHuMii B npouecce ocsoenuss OOII marucrparypsl

KommoneuTs!

KOMIICTEHITHM,

Kak IIpaBUio,

dbopMuUpYIOTCS TP  H3YyYEHUU HECKOJIBKHX

JUCLHUIIINH, a TaKK€ B HEMAJIOW CTENEHW B mpouecce npoxoxkaeHus npaktuk, HUP um Bo Bpems
CaMOCTOsITeNIbHONW paboThl oOyuatomierocs. Boimonnenue u 3amuta BKP sBnsiorcs Bunom ydeOHON
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT npouecc GOpMUPOBAHHS KOMITETEHIUH.

MecTo OUCHMIUIMHBI U COOTBETCTBYIOIIMK 3Tan (OpMUPOBAaHUS KOMIETEHIU B II€IOCTHOM
mpolecce MOATOTOBKM IO 00pa3oBaTeNbHON MporpaMMe MOKHO ONPENeNUTh M0 MaTpule
KOMIIETEHIIUM, KOTopas npuBoauTcs B [Ipunoxenun.

Oranbl GopMHUPOBAHUS KOMIIETEHIIMU B IPOIIECCE OCBOEHUS AUCIUILINHBL
- Ha4aJdbHbIi d3Tam — Ha 3TOM 3Tamne (OPMHUPYIOTCS 3HAHUEBBIE U WHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIUM, OCBAMBAIOTCS OCHOBHBIE KaTeropuu, ¢opmupyrorcs 06a3oBble ymeHus. CTyneHT
BOCTIPOM3BOANUT TEPMUHBI, (DAKThI, METOBI, IIOHATHS, IPHHLUIIBI U IPABUJIA; peIIaeT yueOHbIe 3aaun
o oOpasiy;

- OCHOBHOI »Tanm — 3HaHUS, YMEHHs, HaBbIKH, oOecreuyuBaroniye (OPpMHPOBAHHUE KOMIIETECHIUH,
3HAYUTEIIBHO BO3PACTAIOT, HO €I€ HE JOCTUIal0T HTOTOBBIX 3HadeHuM. Ha srtom srtame cryneHT
OCBaMBaCT aHAJTUTUYECKHE NCHCTBUS C IPEIMETHBIMU 3HAHUSMHU 110 AUCIUILINHE, CIIOCOOEH



CaMOCTOSITENIbHO pelliaTh yueOHbIE 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JIEHCTBUM, OCYIIECTBISSA
KOPPEKIIHIO B X0J1€ pa0OThI, IEPEHOCUT 3HAHUS M YMEHMSI HA HOBBIE YCIIOBUS;
- 3aBepIIAIOIIMII 3Tan — Ha 9TOM 3Talle CTYJIEHT JOCTHUraeT UTOTOBBIX MOKa3aTeNeil Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBIN 00beM 3HAHUH, OBIIAJIEBACT BCEMH YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komreTeHIH. OH cmocoOeH HCIOJIb30BaTh 3TU 3HAHUS, YMEHUS,
HABBIKU TPU PELLIEHUH 3a/1a4 MOBBIIIEHHOMN CII0KHOCTU U B HECTAHJIAPTHBIX YCIOBUSX.

Ortanbl  QOPMHUPOBAHUS KOMIIETCHIIMA B XOJ€ OCBOCHHS JUCIUIUIMHBI OTPAXKalOTCS B
TeMaTHU4eCKOM IutaHe (cM.11. 4 paboyeil porpaMMbl TUCHUTUIIMHBI).

1.3. Caa3b Mexny GopMHUPYeMbIMH KOMIIETeHUHSIMA U ()OPMAMU KOHTPOJIS X OCBOEHMS

Ne KonTposmmpyembie pa3ieibl Koa konTpoupyemoii HaumenoBanue
n/n (TeMbl) TUCUHUILIHHBI KoOMIleTeHI M (WM eé OLIEHOYHOI0 CpeIcTBA
(pe3yabTaThl IO pa3gesiam) yactu) / u ee
(popmynupoBka

Texkymmii KOHTPOJIb

1.1 |Pasnoxenue mo IapUyalbHbIM
BosiHaMm. [lapuumanbHele
AMIUIMTYBI. da3zwl paccesaHus.

1.2 Meton dbynknuii Mocra.
AHaJIUTUYECKUE CBOMCTBA
napuuanbHeIX ammmTy. Hymn OIIK-1, OIIK-4 KontponbHas padota
¢ynkuuit Mocra. CBs3aHHBIE,
BUPTYaJbHBIE U PE30HAHCHBIE
coctossHus. Pe3onancHoe
paccesaue. Popmyisl bpetita-
Burnepa u ®aso.

1.3.  |3ijikonanbHoe paccestHue.

OIIK-1, OIIK-4 TectupoBanue
OyHKUIMS TPOPUIIS.
ITpomexyTOYHBIN KOHTPOJIb
|3auer \ OIIK-1, OIIK-4 | Bomnpocs! k 3auery

Bcero:




2. Onucanue moka3areieil 1 KpUTepHeB OLEHUBAHUSI KOMIIETEHIUI HA Pa3IMYHBIX 3Tanax Mx
(¢opMupOBaHNS, ONUCAHUE KA OLlEHUBAHUSA

KoHeuHbIMU pe3ysibTaTaMHd OCBOEHMsI MPOrpaMMbl JUCLUIUIMHBL SIBISIOTCS CPOPMHUPOBAHHBIE
KOTHUTUBHBIC JIECKPUITOPBl  «3HATb», «YMETb», «BJIAACTbY», PACIHMCAHHBIE II0 OTACIBbHBIM
KOMIIETCHIIMSIM, KOTOpbIE NpuBeAcHb! B 1.1.1. dopMupoBaHHE 3THX AECKPUITOPOB NPOMCXOIUT B
nporecce M3y4eHHUs MUCHMIUIMHBI MO 3TalmaM B paMKax pa3jiMyHOrO BHJA YYEOHBIX 3aHATHH U
CaMOCTOSITENIbHON PaOOTHI.

Boiiensitores Tpu ypoBHSL C(POPMHPOBAHHOCTH KOMITETCHIIMH Ha Ka)KJOM JTare: MOpPOTOBHIi,

MPOJABHUHYTHIN U BHICOKHUH.

YpoBHuU Conep:karesbHOe OcHOBHBIE BPC, ECTS/IIatub6anabHas
onucaHue YPOBHA NPU3HAKH % HIKAJIA I OLeHKH
Bbl/IeJICHHUSI YPOBHSI | OCBOEHHsI | IK3aMeHa/3a4yeTa
Beicokni TBopueckas Bxnwouaem
Bce suovl JIeITCIIbHOCTD HUMCecmosuul
KOMnemenyutl VposeHb.
cghopmuposarsvl CryneHt
HA 8bICOKOM JIEMOHCTPHUPYET
ypoeHe 8 CBOOO/IHOE
Ccoomeemcmeuu oOamanue
C yenamu u KOMIICTCHITHSIMH,
3a0avamu Croco0eH MPUMEHHUTD
OUCYUNTIUHDBL UX B HECTaHJaPTHBIX A/
CHTYaLHAX. 90-100 Otnnuao/
MOKA3bIBAET YMEHHE
CaMOCTOSITEJIBHO 3aureno
MIPUHUMATH PEIIeHUE,
pemiaTth
npobnemMy/3anaqy
TEOPETHUYECKOTO WU
MPUKIIaTHOTO
XapakTepa Ha OCHOBE
M3YYEHHBIX METO/IOB,
MIPUEMOB,
TEXHOJIOTHI
IIpoasunyreiii | [IpumMeHeHnue Bxnwouaem
Bce suowi 3HAHUW U YMEHUU B | HUMCECMOAUUL B/
KOMnemeHuuL? Ooitee IHUPOKHUX | YPOBEHD. 85-89 OyeHb xopomo/
cghopmuposamnvi | KOHTEKCTaX CTymeHT MOXKeT 3auTeHo
Ha yueOHoM U | JI0Ka3aTh BIaJICHUE
npoosunymom | mMpodecCHOHATBLHON | KOMIETEHIIUSIMH:
ypoeHe 8 JeATEeTbHOCTH, JEMOHCTPHUPYET
coomeemcmeuy | HEXKEIN 10 | CIIOCOOHOCTH
C yenamu u oOpa3sity, Oonbleil | cobuparb,
3a0auamu JoJiei CHUCTEMATHU3UPOBATH,
OUCYUNIUHBI | CAMOCTOSITENILHOCT | aHAJIM3UPOBAThH U ¢/
U ¥ HHULIUATUBBI TPaMOTHO 75-84 Xopouuo/
UCIIOJIb30BATh 3auteHo
nHpopManuo u3
CaMOCTOSITENIEHO
HalJICHHBIX
TEOPETHUUECKUX




HCTOYHUKOB U
WUTIOCTPUPOBATH MU
TEOPETUICCKHE
ITOJI0KEHUS UITN
000CHOBBIBATh
MIPAKTHKY
IPUMCHCHHS.

D/Y noBieTBopUTENHLHO/
3aureHo

CryneHt 65-74
JIEMOHCTPHUPYET

PenponyktuBHas
JIeATETbHOCTh

IoporoBbiii
Bce suowt

BIIAJICHHE
KOMIIETCHIIUSAMU B
CTaHIapPTHBIX
CUTyalUsX: H3JIaraer
B Ipelenax 3agad
Kypca TEOpETUYECKH
u IIPAKTUYECKU
KOHTPOJINPYEMBIN
MaTepual.

KoMnemeHyutl
chopmupogarwvl
Ha NOPO206OM
ypogue

60-64 E/TTocpencTBeHHO
/3auTeHo

HeynosnerBopurenbHo/
3auTeHo

OTtcyTcTBUE MPU3HAKOB IOPOTOBOIO YPOBHS: 0-59
KOMIIETEHIIUU He C(hOPMUPOBAHBI.

Crynent HE B COCTOSIHHH
IPOIEMOHCTPUPOBATH oOnaganue
KOMIIETEHIMSIMU B CTAaHJIAPTHBIX CUTYallUsX.

Huxe
MOPOroBoOro

OueHuBaHue pe3yabTaTOB OOy4YEHHUS CTYJEHTOB IO JUCUUIUIMHE OCYLIECTBISIETCS IO
pErIamMeHTy TEKYLIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTECTALINN.

Kpurepun orieHHBaHUS KOMIIETEHIMHA Ha Ka)XIOM 3Tale M3y4eHHs TUCHUIUIMHBI IS KaXJI0TO
BUJA OLEHOYHOTo cpeacTtBa U npuBoisatcs B m. 4 GOC. Utorosbiil ypoBeHb c(HOpPMUPOBAHHOCTU
KOMIETEHIIMH TPU U3yYEeHUU TUCIUILIMHBI onpeaenseTcs no tadbnuue. [Ipu sToM crieyer noHumarh,
YTO TpaHMIa MEXAYy YPOBHAMHU JUIl KOHKPETHBIX pE3YJIbTaTOB OCBOEHHUS 00pa30BaTebHOM

IPOrpaMMbl MOKET CMEIIaThCs.

YpoBeHb chopMUPOBAHHOCTH Texkyumuii KOHTPOJIb IIpome:kyTouHas aTTecTanMs
KOMIIeTEeHIIHH
BbICOKHH BBICOKHI1
BBICOKHM NPOOBUHY MBI 8bICOKULL
8bICOKULL NPOOBUHYMbLLL
nopo2086wiii BbICOKUU
8bICOKULL nopo2oewiii
IIPOJIBUHYTBII NPOABHHYTHII NPOABMHYTBII
npoOBUHYMbLLL nopo2oaulil
nopo2oswiii nPOOBUHYMbLLL
ITOPOTOBBIN NOPOTroOBbIN MOPOroOBbIN
NOPOTrOBbIN HHKe IIOPOroBoro
HUKE [TIOPOrOBOTO
HHKe TIOPOroBOI0 -

3. MeTtoanueckue MaTepuabl, onpeaeJsionie Npoueaypbl ONeHUBAHUA 3HAHUI, YMEHUIA,
HABBIKOB HJIH ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITanbl ((OPMHUPOBAHUA KOMIIETEHIHI.

Htorosas arrecranuda 10 JUCHUIINIMHC ABJIICTCA HWHTCIPAJIbBHBIM — IIOKA3aTCJICM  KauCCTBaA
TCOPCTUYCCKUX MW IMPAKTHUYCCKUX 3HAaHUM W HaBLIKOB O6y‘laIOH_[I/IXCﬂ 10 AMUCHUIIIIMHE H
CKJIQAbIBACTCA U3 OLCHOK, ITOJTYUCHHBIX B XOAC TeKyH_[eI\/'I n HpOMeHCYTOHHOfI aTTCCTalu.




Tekymias aTTecTanusi B ceMeCTpe MPOBOJUTCS C IIENIbI0 00ecreueHnss CBOCBPEMEHHOM OOpaTHOMU
CBSI3H, U1 KOPPEKIUU 00yUeHHs, aKTUBU3AIUHA CAMOCTOSITENIbHOIM paboThl 00y4arOmIuXCsl.
[IpomexyTouHas arTecTalnus MpeaHa3HAuYeHa Ui OObEKTHUBHOTO MOATBEPXKACHUS U OLCHUBAHUS
JOCTUTHYTBIX Pe3yJIbTaTOB 00YUYEHHUS MOCIIE 3aBEPIICHUS U3YUCHUS] TUCIUTUINHBI.

Texyias arrectaus OCylecTBIseTCS Ba pa3a B CEMECTp:

e xoHTpoabHas Touka Ne 1 (KT Ne 1) — BeICTaBIsSIETCS B DJIGKTPOHHYIO BEJIOMOCThH HE TO37HEE 8
Hezenu ydeOHoro ceMmecrpa. Biirodaer B ceOs OLEHKY MEpONPUATHN TEKYIIEr0 KOHTPOJIIS
aAyTUTOPHOM W CaMOCTOSITENILHOM paboThl oOydaromerocs ™o paszzieliam/TeMaM y4eOHOM
nuctuIIuHel ¢ 1 mo 8 Henenro yaeOHOTO cemecTpa.

e xoHTpoabHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsi B 3JI€KTPOHHYIO BEIOMOCTh HE To3Hee 16
HeZenu ydeOHoro ceMmectpa. Bkirodaer B ceOs OIEHKY MEpPONPUATHN TEKYIIETO KOHTPOIIS
ayTUTOPHOM W CaMOCTOSTENBbHOM paboThl oOyuarolerocss Mo paszzieliam/TemMaMm y4eOHOUH
JTUCHUIUTUHEI ¢ 9 Mo 16 Henento yueOHOro cemectpa.

PeSYJ'ILTaTbI TeKymeﬁ n HpOMeX(YTOQHOﬁ AaTTCCTAallU IIOABOJATCA 110 IIKAJIC 6aHHBHO'pCﬁTHHFOBOﬁ
CHUCTCMBI.

ATan peATHHIOBOI CHCTEMBI / Hexeus baan
OuenovHoe cpeacTBo Munumym* Makcumym

Texkymas aTTecTanus 1-16 24 = 60% or 40
MaKcHMyMa

KontpoabHasi Touka Ne 1 7-8 12 (60% ot 20) 20

Vemmuutit onpoc 1 12 (60% ot 20) 20

KontpoabHnasi Touka Ne 2 15-16 12 (60% ot 20) 20

Vemuwiti onpoc 1 12 (60% or 20) 20
36 - 60% ot

IIpoMe:kyTouHasi aTTeCTAIUS - 60
MaKCcCHMyMa

3auer -

Ipesenmayus - 36 (60% ot 60) 60

HUTOI'O no qucuun/iuHe 60 100

* MUHUMaIBHOE KOJIMYECTBO OAJIJIOB 32 OLIEHOYHOE CPEICTBO — ATO KOJIMYECTBO 0ayuioB, HAOpaHHOE
o0yJaromuMcsi, TpU KOTOPOM OIEHOYHOE CpPEICTBO 3aCUUTHIBACTCS, B TPOTHBHOM CIlydae
oOyJaromuiicss JOKEH JTUKBUIUPOBATH TOSBUBIIYIOCS aKaJJeMUYECKYIO 3a/I0JKEHHOCTD 0 TeKYIIei
WM TIPOMEKYTOYHOU aTTecTalii. MHHHMAIBLHOE KOJUYECTBO OAJJIOB 3a TEKYIIYIO aTTeCTaIHio, B
T.4. OTJETFHOE OI[EHOYHOE CPEJCTBO B €€ COCTaBEe, U MPOMEKYTOUHYIO aTTecTanuio coctaBiser 60%
OT COOTBETCTBYIOIIMX MAaKCUMAJIbHBIX OaJUIOB.

CTyIEHT cUMTaeTCsl aTTECTOBAaHHBIM TI0 pa3zeiy, 3aueTy MM SK3aMeHY, eClii OH HaOpasl He MeHee
60% ot MakcUMaIBHOTO 0ajIa, MPETyCMOTPEHHOTO pabovell IPOTrpaMMOi.

CtymeHT MOXeT OBITh aTTEeCTOBAaH IO JTUCIUIUIMHE, €CJTM OH aTTeCTOBAH IO KaXJIOMY paseny,
3aueTy/9K3aMeHy U ero CyMMapHbIi 6asut coctapisieT He MeHee 60.

Onpeoenenue 60nycos u wimpaghoe

Bonychl: moompuTensHble 0alIbl CTYJAEHT MOXKET MOJNYYUTh K CBOEMY PEUTHHTY B KOHIIE CEMECTpa
3a MPHUCYTCTBUE HA JICKIHSIX, MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHIX M aKTHBHYIO U PETYISIPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuansHbie Oayuibl) HE MOXET MPEBHINIATH 5 OamioB, BMECTe C OalaMH 3a TEKYIIYIO
aTTecTaiuio — He 6oJee 60 6ayIOB 3a ceMecTp.



4. TunoBsle KOHTPOJIbHBIC 3aIaHUA UJIH UHBIC MaTEepHaJIbI, Heo0XoauMBbIe JJIsl OLleHKH 3HaHHﬁ,
yMeHHﬁ, HaBBbIKOB

MUHUCTEPCTBO HAYKHU U BBICIIEITO OBPA3OBAHUS POCCUICKOI
®EJEPALINNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXIAEHUE BBICILIET'O ObPA3OBAHNMA

«HanuoHabHbIN UCCIIEN0BATENbCKUN ACpHBIN yHUBEpcUTET « MU D »
OOHMHCKMH MHCTUTYT ATOMHOM YJHEPTreTUKH —
¢bunman genepalbHOTO rOCYAapCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIBLHOTO YUPEKICHHUS BBICIIIETO
obpa3oBanus «HannoHambHBIN HCCIIE0BATENBCKUN sSAepHBIN yHIBepcuTeT «MUDI»

Otnenenue saaepHON GU3NKHU U TEXHOJIOTUI

Hanpasnenue 03.04.02 Pdusuxa

[Mpodus NHHOBAaIMOHHBIE TEXHOJOTHH B s1/IEPHOM MeTUIIUHE

Jucuunnuza CrnenmnanbHble BONPOCHI siiepHOH GU3NKH

BOl'lpOCbI K 3a4€Ty

1.PaccessHue Ha cepuyeckn cuMMeTpuyHOM noTeHiuane. daspl paccesHus. Paznoxenune dakcena-
XoJpIMapkKa.

2. IlapumanbHble amruuTyabl paccessHus. CBsi3b (a3 paccesHHs M NapLUMATIbHBIX aMIUTUTYA.
Junarpamma Aprasa.

3.Paccessnue meuieHHBIX yacTull. [{nuHa paccesHus. [lyinHa paccessHUsI HyKJIOHA Ha HYKJIOHE.
4 IIpubamxenue 3¢pHEeKTUBHOTO paanyca.
5.Meron nepeMeHHOH (a3bl.

6. DEeHOMEHOJIOTMUECKHE HYKJIOH-HYKJIOHHbIE MOTEHUUaNbl. SaepHblil Kop. DKcrepuMeHTaIbHbIe
(akThl, CBUETEILCTBYIOIINE O CYIIECTBOBAaHUHU SAEPHOTO KOpa.

7.Metox ¢pynaxumii Mocra. Perymnsproe pemenue. IHTerpaibHoe ypaBHEHHE IS PETYIISIPHOTO
penieHusl.

8. ®ynkumsa Mocra 17151 S-BOJTHOBOTO paccessHUs Ha MOTEHIMAIIE TPSIMOYTOJIBHON SIMBI.
9.CBoiictBo cummetpun pynkiuu Mocra.

10. AmnanmuTHueckue CBOMCTBa peryispHoro pemeHus u ¢yHkuuii Mocra ans pa3auyHBIX THUIIOB
noTteHuranoB. CBA3b PETyNIpHBIX pElIeHUH, OTBeyaromux HylmsIM ¢pyHkuuu MocTta Ha pusmdyeckoM u
HE(PHU3UIECKOM JIMCTE, CO CBSI3aHHBIMU U BUPTYaTbHBIMH COCTOSTHUSIMU.

11. CBs3b peryssipHbIX pelieHHH, OTBedaroumx HylsaM (QyHkuuu Mocra Hedu3nueckoM JUCTe, C
PE30HAHCHBIMU COCTOSIHUSIMH.

12. PezonancHoe paccesaue. @opmynsl bpeiita-Buraepa u ®dano.

13. Teopema doka-Kpsinona.

14. 3¢ddexT HaKOIIECHUS YaCTHI] B IOTEHIIUATLHOM sIME MPU PE30HAHCHOM PACCESHHH.
15. DiikonaneHOE pudIKeHNE. DYHKIHS MPOQUIISL.

16. Onrrruecknii MOTEHIINAT U €70 CBOMCTBA.

17. Paccesitnue Ha aOCOTIOTHO YEPHOM SAPE B SHKOHATLHOM TPUOIMKCHUH.



18. Ilpubnmxenue Curenko—I maydepa s ynpyroro paccessHusl HBUTpoHa Ha siipe.

Kputepun onieHuBaHus KOMIIETEHUNH (pE3yJIbTaTOB):

1.ypOBEHb OCBOCHHSI CTYICHTOM MaTepHala, peayCMOTPEHHOT0 YueOHOU IPOTrpaMMOii;
2. TIOJIHOTA ¥ MPABWIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, IOHUMaHUs U3y4YE€HHOI'O;
3. 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHHS OTBETA;

4. OTBETHI Ha JIONIOJIHUTEIIbHBIE BOIPOCHI.

Omnncanue MKaJIbI OLICHHWBAaHMUA:

Ha 3adere 3amaercs 2 Bompoca. MakcumanbHasi cymMmMa 0aJijioB 3a OTBET Ha oauH Borpoc - 20
0ayuIoB.

14-20 GamnoB 3a OTBET Ha BOMPOC BBICTABIISICTCS CTYJACHTY, KOTOPBIN:

- BJIaJICET METOI0JIOTHEH JTaHHOM JTUCIUILIMHBI, 3HAET ONPEACICHUS OCHOBHBIX ITOHSATHIA;
- ITOJIHO PACKPBIBAET COJICPIKAHNE TEOPETHUYCCKUX BOIIPOCOB.

8-13 GanoB 3a OTBET HAa BOIPOC BBICTABJISETCS CTYACHTY, KOTOPBIii:

- caciaall BCC, 4TO Tpe6yeTC$I I TIOJTYY€HHUA OLCHKU «OTJIIMYHO», OJHAKO IIPU 3TOM HOOITYCTHUJI
HC3HAYUTCIIbHBIC HCTOYHOCTH IIPHU H3JIOKCHHUU MAaTCpHUalia, HC MCKaXXarolne COACPKAHUC OTBCTA I10
CYLICCTBY BOIIpOCaA.

1-7 GannoB 3a OTBET Ha BOIIPOC BBICTABISETCS CTYACHTY, KOTOPBIN:

- BIIaJICET METO0JIOTUEH TaHHOM TUCIUILUIMHEI, 3HA€T ONPEACNICHUS! OCHOBHBIX MMOHSATHUH;
- PacKpbIBAET COJIepKaHUE HE BCEX TEOPETUUECKUX BOIPOCOB;

- HE BCerJa YMEET yBA3aTh TEOPHUIO U MIPAKTHUKY.

0 OamoB 3a OTBET Ha BONIPOC BBICTABISETCS CTYJCHTY, KOTOPBIN:

- UMeeT MpoOesbl B 3HAHUSAX OCHOBHOTO Y4eOHOIro Marepuasna Mo AUCIUIUIMHE, HE MOXKET JaTh
YETKOI'0 ONPENEIICHUSI OCHOBHBIX ITOHATHMH;

- HE MOJXKET YCIIEUTHO MPOJ0JDKATh JajbHelIee 00y4eHHe B CBSI3U C HEIOCTATOUYHBIM 00bEMOM
3HaHUM.



MUWHHCTEPCTBO HAVKH M BBICHIETO OBPA3OBAHUSI POCCUIICKOM
®EJIEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIEI'O ObPA30OBAHUMA

«HanuoHabHbIN UCCIEN0BATENBCKUN SAepHbINA yHUBEpcUTET « MU DH»
OOHMHCKMH MHCTUTYT ATOMHOM YJHEPreTUKH —
¢bunman genepalbHOTO rOCYAapCTBEHHOTO aBTOHOMHOT'O 00Pa30BaTEIBLHOTO YUPEKICHHUS BBICIIIETO
oOpa3zoBanus «HanmoHanpHbIN HccIe10BaTENbCKUN A1epHbIi yHUBepcuTeT «MUDI»

Otnenenue sepHOi GU3HKN U TEXHOJIOTHI

Hamnpasnenue 03.04.02 dusuxa

[Tpodunn HNHHOBAIIMOHHBIE TEXHOJIOTHH B SI/IEPHOM MeTUI[HHE

JucuuniuHa CrnenunanbHble BONPOCHI siiepHOi GU3NKH

TecToBBIE MATEPHAIIBI

1. AMIUTUTY/1a paccesHHs Ha HYJICBOW YroJl Ha HEKOTOPOM IOTeHIuajie paBHa -1+ i(B ®M), korna

BOJIHOBOE 4HCIIO paBHO 2PM . B sTOoM ciydae auddepeHIHanbHoe CedeHne PACCeSHIs Ha HyIeBOi
2y.

yroJ U TIOJIHOE CEYCHUE paBHBbI (B eauHUIax Om°):

A.l u 4n
B.2u4n
Clun
D.2umn.

E.2u?2m.

2.YacTuia Maccel MpaccenBaeTcsl Ha MOTEHIMalle IPSIMOYTOJIbHOM siMbl TiTyOuHOi Vo U paguycom R.
B kakom u3 ciy4aeB JuiMHa paccesiHusl OeckoHeuHa?

A. 2mVo)"R =1 -

B. 2mVo)?R=""
2

C.2mVo)R="T
4

3.Kakoe u3 BbIpa’keHUH NMPaBUIBHO ONMUCHIBAET MOBEIACHHE PE30HAHCHOW YacTH ()a30BOTO CIABUTA B
3aBUCHUMOCTH OT SHEPTHUH?



2

A. &, =arctg F(ER'E)
2

B. 55 =arctg — (E-Er)
r
2

C. 0 = arcctg F(ER‘ E)

2
D. 8 =arcctg — (E-ER)
I

4.Kakoe u3 BBIpa)KeHI/Iﬁ MpaBUJIBHO OIIPEACIIACT AJIMHY PACCCAHUS:
A a0 = -lim fo (k)

k—0

B. i: -lim kctg O o (k)
a

0

k—>0

C. a = -lim kfo (K)
k—0

5.JInuHa paccessHHUS JUTsI HEKOTOpOro moTeHiwana paBaa 10 @u. Yemy paBHO mauddepeHInamILHoe
CEUeHHeE paccesHUs Ha 3TOM MOTEHIMANIe B TIPe/IeNie HU3KUX dSHEPTUit?

A. 10 bapnu

B. 1 muniubapn
C. 10 munnubapm
D. 100 munnubapm

E. 16apn

6.lmmHa paccessHUS IS TIOTEHIIMANA PSIMOYTOJIBHOM sIMBI paanyca R paBHa O6eckoHeuHOCTH. Uemy
PaBeH B 3TUX YCIOBHIX 3PPEKTUBHBII paanyc:

A (-R)

R
B. _

2



C.R

7.11omHOE Cceuenne pacceianusa 3aaHO B BUIAC CYMMBI ¢ :z(jl Kakoe u3s BBIpa}KeHI/Iﬁ 3azaeT
|
napuuaabHOe CEYCHUE G| ?

sin? 3,
k2

A4 (21 +1)

B. 47 (21 +1)| () |
C. 4n (2 +1) %

D. 7 (2l +1) exp(2i3) -

8.Kakoe 13 BeIpakeHHii IPaBUIIbHO ONKMCHIBAET NOBEJCHUE NAapIUAILHOIO CEUEHHsI paccessHUs BOIU3U
pe3oHaHca ¢ 3Heprueit ER,, mupuHOi /"1 HylIeBbIM (DOHOBBIM (ha30BBIM CIIBUTOM?

A.
4n re
G|—k2(2|+l) T
(E—ER) +_
B. 4
T 2
== ( I
c 2( +1) T
(E-E)+
C.
1

=4 (21 +1
O] 7 ( +)W

(¢ - npuBeeHHas SHeprus)

1

o) =n(2l+1)
l+e¢

2

9.Hyxkion c sneprueit E=20M»sB paccenBaeTcsi Ha OTEHIHMANIE, PAJANYC ACHCTBUS KOTOPOTO PaBEH 5
@M. Yemy paBHO MaKCHMaJbHOE 3HAYCHHE OPOWUTAIHLHOTO MOMEHTA, KOTOPOE HAaJ0 YYHTHIBATH B
Pa3JI0XKCHUHN aMITIUTYJbl paCCCAHUS IO MapUaIbHBIM BoJHaM?

1. 10

2. 5



Kputepun olieHnBaHus KOMIETEHUUH (PE3yIbTaTOB):

OT1iinyHoO:

Bce 3amanns TeCTOB BBIIOJIHEHBI ITOJTHOCTHIO, MPOAEMOHCTPHUPOBAHBI TBEP/IbIC TPAKTUUYECKUE HABBIKH.
Xopowo:

3az[aH1/1;1 TECTOB BBIIIOJJHEHBI B OCHOBHOM HpaBI/IHLHO, IIOHyH_[eHBI HG6OJIBH_II/IC HCTOYHOCTH.
[IpakTHyeckre HaBbIKM HE BIOJIHE TBEPABIE.

YaoBieTBOPUTENBHO:

3aaHus BBINOJIHEHHBI OoJiee 4eM HamojoBHHY. [Ipu 3TOM CTyA€HT mpOAeMOHCTPUPOBAI Ciadoe
BJIAICHUC TGOpeTI/ILIeCKI/IM MaTepI/IaJIOM. HpaKTI/ILIGCKI/Ie HABBIKHU TAKXKC CJIa6I>I€.
HeynosierBopure/bHo:

3aaHusl TECTOB BBIIOJHEHbl MEHEE 4Ye€M HamoJOBHHY. [Ipy 3TOM CTYJEHT NpOJIEeMOHCTPUPOBAI
ciaboe BIIAZIEeHHE TEOPETUYECKUM MarepuagoM. HeT NpakTH4ecKUX HaBBIKOB B HCIHOJIb30BaHUU
TEOPETUYECKOr0 MaTeprasa AUCIUIUINHBIL.

Onucanue mKaibl OlECHUBAHUS:
Omnenka «oTmHYHO»- 26-30 GaiioB
Onenka «xopoio»-22-25 6anos
Orenka «YJIOBJIETBOPUTEIIbHO»-18-21 OayioB
OreHka «HeyI0BIETBOPUTEIbHO»-MeHbIIe 18 Gamios



MUWHHCTEPCTBO HAVKH M BBICHIETO OBPA3OBAHUSI POCCUIICKOM
®EJIEPALINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHUMA

«HanuoHabHbIN UCCIEN0BATENBCKUN SAepHbINA yHUBEpcUTET « MU DH»
OOHMHCKMH MHCTUTYT ATOMHOM YJHEPreTUKH —
¢bmman ¢penepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEKICHHSI BBICIIIETO
oOpa3oBanus «HannoHaIbHBIN HCCIIe0BATENLCKUN sSAepHbIN yHIBepcuTeT «MUD»

Otnenenue sepHOi GU3HKN U TEXHOJIOTHI

Hamnpasnenue 03.04.02 dusuxa

[Ipoduns NHHOBaUMOHHBbIE TEXHOJIOTUH B SiIEPHON MeIHIIUHE
JucuuniuHa CrnenunanbHble BONPOCHI siiepHOi GU3NKH
Koumponvnana paboma
Bapuant 1

1.0mnpenenure d3OHEKTUBHBIA pagyC CUCTEMBl «HEHTPOH-IIPOTOH» B TPUIUICTHOM COCTOSIHHH, 3HAs,
YTO DHEPTUsl CBS3M JEHTpPOHA paBHA 2.224 M>B, a TpuIUleTHas JUIMHA paccesHus a: paBHA J.4Dm.
Bocnone3yiitech cneayrommMu aaHHeiMu: ¢ =197.3M>B @m, mp=938.3 MeB/cZ, mn=939.6 M>B/c’.
YkazaHue: BOCIOIB3YHTECh pa3iokeHueM 3(h(GEeKTHBHOTO paanyca.

2.Jl1a pe3oHaHca C HYJEBbIM (OHOBBIM (Da30BBIM CIBUIOM HAWAMTE 3HEPIUI0, HPU KOTOPOM
COOTBETCTBYIOIIEE NApIHUaAIbHOE CEUeHHE MaKCUMAalIbHO. DHEprus pe3oHaHca E, , mmpuHa /-
1

Bapuanr 2

1.Mennennslii snexktpoH ¢ osHeprueil 0,034 sB ympyro paccenBaercss Ha arome. Ilpu sTom
T depeHIMaTbHOE CeUEHNE PACCEIHUS OKA3bIBAETCS MPAKTUYECKH M30TPOIHBIM, a JAeHCTBUTEIbHAS
YacTh aMIUIMTYJIbl pacCcesHUs Ha HYJIEBOH yron — paBHOM 4ao, rae ao — OOpoBckuii paguyc. Yemy
paBHa B 9TOM CIIy4yae MHMMasl YaCTh aMIUIUTY/bl paCCESIHUSA?

2.Yactuiia Maccod m HaJeTaeT Ha MOKOSIIYIOCA YacTUIy Maccol 3m.BwrumcinTe, BO CKOJIBKO pa3
muddepepeHIHaTbHOE CeYeHUE B J1a0OPaTOpPHOM cHUCTeMe KOOpJMHAT Ha HYJIEBOM yroia Oosiblie
muddepepeHInanbHOrO CeUeHUsl B CUCTEME LIEHTPa Macc (Ha TOT e yrom)?

Bapmuanr 3

1. o —yactuna c sHeprueit E=20M»sB paccenBaercs Ha OTEHIIMAIIE, paNyC JEHCTBUS KOTOPOTO paBeH
5 @M. Yemy paBHO MakcMMalbHOE 3HaU€HHUE OPOUTAIBHOIO MOMEHTa, KOTOPOE Haa0 YYUTHIBATH B
Pa3I0KEHUH AMILIUTYbl PACCESHUSI 110 TapLUAIbHBIM BOJHAM?

2. Oynkums npodums ommcsBaetcs  popmymnoit  w(b) = (A+iB)exp(-a?b?). UYemy paBHO
TuddepeHIaIbHOe CEYeHNne Ha Yroil 0°? BonHOBOE HHCITO pacceunBaronieiicss yacTuibI k.
Bapuanr 4

1.MI3BECTHO, YTO B CHCTEME€ «HEUTPOH-AaHTUIIPOTOH» HMMEETCS S-BOJIHOBOE CBS3aHHOE COCTOSHUE C
sHeprueil 83 MsB. Onuimmnre 3Ty CUCTEMY, UCIIONb3YsS MOJENb MPSMOYIOJbHOM SIMBI C pagnyCcoM
R=1.4 ®m wu rnybunour Vo. Beruumciaure Vo M CpaBHUTE C COOTBETCTBYIOIIUM 3HAYCHHEM 3TOU
BEJIMYMHBI B CIIy4ae IEUTPOHA.



2. H?)BGCTHO, qTO OJI1 CUCTEMBI HeﬁTpOH-HpOTOH B CHHIJICHTHOM COCTOAHHHU AJIMHA PACCCAHUA as—-
23.5 ®@m, a >ddexTuBHBIA paguyc paBeH Fos=2.7 @m. Paccuuraiite, MOIB3ysACh 3TUMH JaHHBIMH,
SHEPTHI0 BUPTYaJIbHOTO COCTOSIHUS B N-P — cucTeMe. Bocmonb3yiTech CleayomuMu JaHHBIMH:

*¢=197.3M>5B ®m, mp=938.3 MaB/cZ, mM\=939.6 MaB/c’. Vkazanue: BOCIIOJIB3YHTECH Pa3IoKEHHEM
a¢heKTHUBHOTO paauyca.

Kputepun onieHnBaHus KOMIETEHUNH (PE3yJIbTaTOB):

OueHka «OTJMYHO» - 3aJaHUS KOHTPOJIBHOW pabOThl BHINOJHEHBI Oosiee uyem Ha 80%,
IPOJIEMOHCTPUPOBAHO YBEPEHHOE 3HAHHWE TEOPETUYECKUX TIOJOKEHUH, JOMYCTHMO HalU4ue B
PELICHUSIX HECYLIECTBEHHBIX HETOUHOCTEH.

OneHka «XOpoOWIO» -33aJaHUsl KOHTPOJIbHOM pabOThl BBHIMOJNHEHBI Oojiee yem Ha 2/3, mpu 3TOM
IPOJEMOHCTPUPOBAHbl TPOYHBbIE 3HAHMA Y4eOHOro Marepuana, OJHAKO, pELIeHHUs COAepKar
oTpeieieHHbIe (HEeCYIeCTBEHHbIE) HETOYHOCTH.

OneHka «yJ10BJIETBOPUTEJIBHO» -33JJaHUsI KOHTPOJIbHOM paboThl BBINOJIHEHBI Oojee yeM Ha 50%,
3HaHUE YIeOHOTr0 MaTepHaIa-mocpeICTBEHHOE.

OneHka «HeyJI0BJIETBOPUTEIbHO» - pemieHo MeHee 50% 3amaHuii, B pemieHUH 3aqad MMEIOTCS
CYIIECTBEHHBIE OINOKH, TPOJAEMOHCTPUPOBAHO HE3HAHHE 3HAYNTEIILHON YaCTH y4eOHOTO MaTepHrala.

OnucaHue MKaabl OLICHUBAHUS:
OreHka «oTIHYHO»- 26-30 OamioB
Orenka «xoporro»-22-25 6amios
OrneHka «y10BIETBOPUTENBbHO»-18-21 6amioB

OreHKa «Hey/I0BIeTBOpUTENbHO»-MeHbIne 18 0aIoB



JIMCT COI'VIACOBAHMUS ®OHJIA OIIEHOYHBIX CPE/JICTB

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

PECKOMEH/IOBaH K IE€PLY TBEPKIACHUIO

(upotoxon Ne /201 «Oby L 20 Z2r.)

Havansauk OTﬂeHeHHﬂ‘gﬁ T

HUAY MUOU

oo
an® S

3 nwlro y.

© ]
/&;@‘\,\a\“hwn;)c- A
< }*}“ W




