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O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K padodeid
IporpaMMe AMCLUUIIINHBI «BBefeHNEe B KBAHTOBYIO TEOPHUIO PACCESHUS U €€ NMPUIOKEHUS K SIAEpHON
¢bu3uke» u obecrneyrBaeT MPOBEPKY OCBOCHUS IUIAHUPYEMBIX PE3YyIbTaTOB 00Y4YeHUs (KOMIETEHLIUH U
UX UHAMKATOPOB) IOCPEICTBOM MEPOINPUATHI TEKyIled M IPOMEXYTOUYHON aTTecTalMM II0
JUCLUIUIMHE.

Hesn u 3a1aum PoH/IA OLIEHOYHBIX CPEACTB

enpto @DoHma ONEHOYHBIX CPEJACTB SIBIISICTCS YCTAHOBIICHHE COOTBETCTBHUS  YPOBHSI
MOJTOTOBKA OOYYarOIUXCsl TpeOoBaHMSIM (eAepaTbHOr0 TOCYAaPCTBEHHOTO 00pa30BaTEIHLHOIO
CTaHJapTa.

I[HH JOCTUXKCHUA IOCTaBJICHHOU e CDOHI[OM OLCHOYHBIX CPCACTB IO JUCHUIIINHC
«BBeneHue B KBaHTOBYIO TEOPHIO PACCESHUS W €€ NPUWIOKCHUS K SIACpHOU (U3MKE» PEIatoTCs
CIICTYIOIINE 3a/Ia4H:

— KOHTpOJIb M YIPABICHHE MPOIECCOM MPUOOPETEHHS OOYYAIOIMIMMUCS 3HAHWUH, YMEHUH WU
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax IIaHHOfI JUCLIUILIINHEI,

— KOHTPOJIb U OIICHKA CTETICHU OCBOCHHSI KOMIICTEHIIHM, TIPEAYCMOTPEHHBIX B paMKaX JaHHOU
JOUCIMIIIINHEI,

— o0ecrieueHre COOTBETCTBHS PE3YJbTaTOB OOyueHHs 3amadam Oyaylied mpodecCHOHAIbHOM
ACATCIIBHOCTH YC€pPC3 COBCPIICHCTBOBAHHUEC TPAAUILIMOHHBIX W BHCAPCHHUC HMHHOBALIMOHHBLIX MCETOIAOB
o0yuyeHus B 00pa30BaTeIIbHBIN MPOIIECC B paMKaX JaHHOMN TUCIIMILIHHEIL.



1. Ilepedyenbs MUIaHUpPYeMBIX Ppe3yJbTaTOB O0y4eHHS] IO JAUCHHUILVINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTATaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

1.1. B pesyromame oceoenusn OII baxanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu
pe3yromamamu 00yuenus no OUCYUnIUHe:

Koo Haumenosanue komnemenuuu Ko0 u naumenosanue unoukamopa
KomnemeHyuil 0ocmudIceHUuss KOMRnemeHyuu
I1K-4 Cnoco0OeH K pacuery u 3-11K-4 3HaTh: TUIIOBBIE METOJUKHU
MIPOCKTUPOBAHUIO FJIEMEHTOB IJIAHUPOBAHUS U TPOCKTUPOBAHUS CUCTEM.
CHCTEM B COOTBETCTBHUH C V-IIK-4 YMeTh: UCIIOJIb30BaTh
TEXHUYCCKHUM 3aJaHHUEM, CTaHJapTHHIE CPEICTBA ABTOMATU3ALINU
TpeOOBaHUSIMHU OE30MACHOCTH M | IPOSKTUPOBAHMSL.
npuniunamu CDIO B-IIK-4 Bnanets: MeToilaMu pacuera u
MIPOCKTUPOBAHUS JIeTAJICH U y3JI0B
MpUOOPOB U YCTAHOBOK B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM, TPEOOBAHUSIMHU
6e3onacHoctu ¥ npuHuunamu CDIO.

1.2. Smanot hopmuposanua komnemenyuit ¢ npoyecce océoenusn OIl 6akanaspuama

KOMIIOHEHTBI KOMITETEHIIMH, Kak NpPaBWIO, (DOPMHUPYIOTCS TPU M3YYECHUH HECKOJIBKHX
TUCIUIIMH, a TakkKe B HEMaJoW CTENEeHU B Mpolecce MpoxokaeHus npaktuk, HUP u Bo Bpems
CaMOCTOSITEIILHON paboThl oOy4arorierocsi. Bemonaenue u 3amura BKP sBisiorcs Bugom ydeOHOM
JeSITeIbBHOCTH, KOTOPBIH 3aBepiiaet mnpoiecc GOpMUPOBAHHSI KOMITETEHIUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:
- HAYaJbHBIN STanm — Ha 3TOM dTane (OPMUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIICTCHIIMH, OCBaWBalOTCS OCHOBHBIC Karteropuu, (opmupyroTcs O6a3oBbie ymeHUs. CTyneHT
BOCIIPOU3BOAUT TEPMUHBI, (DaKThl, METOIbI, MOHATHS, MIPUHIIUIIBI U PABUJIA; pelaeT ydeOHble 3a1auu
1o o0Opasy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUA, HaBBIKM, obOecreuyuBaronie (HOpPMHUPOBAHHE KOMIIETEHIIUH,
3HAYMTENIbHO BO3PACTalOT, HO €Ie HE JOCTUTAal0T WTOTOBBIX 3HadeHWi. Ha »ToM sTame cTynaeHT
OCBaMBaeT aHAJIUTHUYECKHUE MACHCTBUS C MPEIMETHBIMU 3HAHUAMHU [0 JUCHUIUIMHE, CIOoco0eH
CaMOCTOSITENIbHO peliaTh y4eOHbIE 3a7aud, BHOCS KOPPEKTUBBI B aITOPUTM ACHCTBUN, OCYIIECTBIISIS
KOPPEKIIHIO B X0J1e pPa0OThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIOIIME YTal — Ha 3TOM 3Tale CTYACHT JOCTUTaeT WTOTOBBIX MOKAa3aTeNiel Mo 3asBICHHOMN
KOMIIETEHIINH, TO €CTh OCBaWBaeT BeCb HEOOXOAUMBII 00BEM 3HAHUI, OBIIAIEBA€T BCEMH YMEHUSIMU U
HaBbIKAaMH B cdepe 3asBiIeHHON KomreTeHuu. OH crocoOeH MCIOJIb30BaTh 9TU 3HAHUS, YMEHWS,
HABBIKU TPU PEIICHUH 3a/1a4 TOBBIIIEHHON CII0)KHOCTH U B HECTAaHAAPTHBIX YCIOBHUSX.

Ortanbl  POPMHUPOBAHUS KOMICTCHIIMA B XOJ€ OCBOCHHUS JUCIHIUIMHBI OTPAXKAIOTCS B
TemaTHueckoM rurane (cm. PTI).

1.3. Cs3b Mexkay (popMHpPyeMbIMH KOMIIETEHIUSAMH M opMaMi KOHTPOJIS MX OCBOEHUS

Ne n/m | Kontpoaupyembie pazaenbl (TeMbl) NHaukaTop 10CTHKEHUS HanmeHoBaHue
AUCHHILIMHBI KOMIIEeTeHIINH OLICHOYHOI'0 CPEACTBA
TeKkyuieil u
NPOMEKYTOYHOM
arrecTauuu

Texymas arrectanusi, 7 cemecTp

1. 1. OCHOBBE HEPeNATUBUCTCKON 3-TIK-4; V-TIK-4: B-IIK-4 KP1
KBAaHTOBOHW TEOPUH PACCESTHUS
2. 2. Ma3zoBas TeOpHUs pacCEsHUSI 3-T11K-4; V-I1K-4; B-IIK-4 KP2
IIpomeKyTOUHAS aTTeCTAIHs, 7 ceMecTp
‘:‘)K?’aMeH ‘ 3-11K-4; V-IIK-4; B-I1K-4 |3K3aMeHauH0HHBH71 ower




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMmMbl OTUCHUIIJIMHBI ABJIAKOTCA C(l)OpMHpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCTbH)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STaaM B paMKax pa3IMYyHOr0 BUAA yUeOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHS | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpPYeET CBOOOIHOE 00J1ajaHne
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil m0ieil | caMOCTOSTENHHO HAMIEHHBIX TEOPETHIECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OrneHnBaHUE PE3yNbTaTOB OOYYEHHUsI CTYICHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 @OC. Mtorosslii ypoBeHb cPOPMUPOBAHHOCTH KOMITETEHINH
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— HroroBas arrectanus N0 AMCUUIUIMHE SIBJISETCS MHTETpajbHBIM II0OKa3aTesleM KadyecTBa
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUN M HABBIKOB O0YyYarOUIMXCS MO AUCLMILIMHE U CKJIa/bIBACTCS U3
OLIEHOK, ITOJIyYEHHBIX B X0J1€ TEKYIEH 1 MPOMEXYTOUHOHN aTTecTalum.

— Tekymas artecranusi B ceMeCTpe IPOBOJIUTCS C ILEJIbI0 OOECleYeHUss CBOEBPEMEHHOMN
00paTHO# CBSI3H, 11 KOPPEKITUU O0YUEHHSI, aKTUBU3AIIMN CAMOCTOSITEIbHON PaboThl 00yUarOmnXCs.

— IIpomexyrouHas arrecranusi MpeAHAa3HauY€Ha JUIi OOBEKTUBHOIO TOATBEPKIACHUS U
OLIEHUBAHMS JJOCTUTHYTHIX Pe3yJbTaTOB O0YUEHHUs IOCIIE 3aBEPIICHHS U3YUYE€HUs AUCLUIUINHBL.

—  Tekymas arrectanus oCcyIeCcTBIsAETCS Ba pa3a B CEMECTP:

o  koHtpoiabHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcst B 3JIEKTPOHHYIO BEJOMOCTb HE MO3/1HEE 8
Hezlenu yueOHoro cemectpa. Bkitodaer B ceOs OLIEHKY MEpONIPUATHIA TEKYILIEro KOHTPOJIS ayIMTOPHON U
CaMOoCTOSITENIbHOM paboThl oOyyarolerocs Mo paszienam/remMam ydeOHOM nucuuIuiveel ¢ 1 mo 8 Henento
y4eOHOTro cemecTpa.

o  koHTpoabHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsl B 3IEKTPOHHYIO BEJOMOCTh HE MO3/HEE
16 Hemenu ydeOHOro cemectpa. Bkitouaer B ce0sl OLIEHKY MEpONPUSATHH TEKYIIEro KOHTPOJIs
ayJIMTOPHOM M CaMOCTOSTEIIbHONW pabOThl 00yUaroIerocs mo pasenam/TeMaM y4eOHOU AUCIUIUIUHGI ¢ 9
no 16 Henemo yueOHOro cemecTpa.

— Pesynbrarel Tekymied M MPOMEXKYTOUHOM aTTeCTalMM IOJBOAATCS IO IIKajge OalbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peiiTHHIoBOii cucTeMbl / Henens Bama

OueHo4Hoe cpeacTBo MusmyM™ Maxcumym™*
Tekymas arrecTanus 1-16 36 -60% ot 60
MaKCHMyMa
KonrpoabHast Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KontpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 15 18 30
IIpomexkyTOUHAS aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -




Bonpoc 1 - 12 20

Bonpoc 2 - 12 20

HUTOI'O no aucuuminHe 60 100

* - MUHHMAIIbHOE KOJIMYECTBO OAJIOB 33 OIEHOYHOE CPEACTBO — 3TO KOJMYECTBO OaioB, HAOpaHHOE
00y4aroImuMcsi, IIPU KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM CIIydae 00yJaroIIuncs
JOJI’KEH JIMKBUUPOBATH MOABHUBIIYIOCSA AKaJICMHUYCCKYIO 3a10JI2KEHHOCTb 110 TeKyuIefI 150)07%0
MPOMEKYTOYHOW arTecTanud. MHUHMMAaIbHOE KOJUYECTBO OaIOB 3a TEKYIIYH AaTTECTAalHi0, B T.U.
OTJIETIbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBEe, U IMPOMEKYTOUHYIO arTecTaiuio cocrasisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJIIOB.

4. Tunossle KOHTPOJIbHBIC 3alaHUA MJH HHBIC MaTepHualbl, HCOﬁXO}]HMbIe AJIdd OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB



dopma HK3aMeHAIHOHHOTO OnJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBIH HCCNENOBATENbCKUU AACEpPHBIA YyHUBepcuterT « MUDU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIeHs BBICIIIETO 00pa3oBaHIst
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTJIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOTUIA

Hanpasnenue 14.03.02 «SInepHble pU3NKA U TEXHOJIOTHU»
MOJITOTOBKH

OOpazoBarenbHas «HHHOBaAIMOHHBIE SIIePHbIE TEXHOJIOTHN»
porpaMma

Hucuuninnza Beenenne B KBAHTOBYIO TEOPHIO PACCESTHUSA M ee NPHJIOKEHUS K s11CPHOH
pusuke

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATD

...............................................................................................

CocraBureinb B.JI. IIlaGn0B

(moxmuch)

HavanrauK oTnenennsa J.C. CamoxuH

(moxmuch)

« » 20 T




Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepum ouenku

OT1inyHO CTyneHT JOJKeH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUH
POrPaMMHOTO MaTepHaia;
- NCYEPIIBIBAIOIIIE, TOCIIE0BATEILHO, TPAMOTHO M JIOTHYECKU CTPOHHO
U3JI0KUTH TEOPETHUSCKUN MaTepua,
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSTEIILHOM paOOTHI ¢
JIUTEPaTypoi;
- YMETh CJIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporo CTylIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHNE TIPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MTOHSITHIA,
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO M JIOTHYECKH CTPOIHO
u3JIaraTth MaTepua;
- IPOJIGMOHCTPHUPOBATh YMEHHE OPUCHTUPOBATHCS B JIUTEPATYPE;
- YMETh CIIeNIaTh JOCTATOYHO 0OOCHOBAHHBIC BHIBOJIBI ITO M3JIATAEMOMY
MaTepHany.

VY 10BJIETBOPUTETHHO CTyIeHT JOMKEH:

24-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- TOKa3aTh 00IIee BIIAICHUE MOHATHIHBIM allapaToM JUCITUTLINHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMOil yueOHYIO
JUTEPATYpYy.

Heynosnersopurensto | CTyeHT 1€MOHCTPUPYET:

23 1 MEeHBbIIIE

- HE3HAHNE 3HAYNTEIIBHOM YaCcTH TPOrpaMMHOT0 MaTepHala;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHBIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.




MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaunumoHanpHBIH HCCAEAOBATEINbCKUN AA€pHBIN YHUBepcuTeT « MUDHU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(VIATD HUSTY MU®DU)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.03.02 «SInepHble pU3NKA U TEXHOJIOTHU»
MOJITOTOBKH

O6pa30BaTeJ'II>HaH «HHOBAIMOHHDBIE AJCPHBIC TEXHOJIOTUHN»

nporpamma
Jucuunnmza BBeneHune B KBAHTOBYIO TEOPUIO PACCESTHUS M €€ MPUJI0KEHUSA K siIePHOI
¢usuke
BOITPOCHI K OK3AMEHY
1.  Tunsl nmpoleccoB B3aUMOAECHCTBUSA MEK/y KBAHTOBBIMU YacTUaMU. CeueHus Mpo1eccoB. Y CIIOBUS

IIPOBEACHUS IKCIIEPUMEHTOB 110 U3MEPEHUIO CEUCHUN.

2.  AcuMnTOTHMKa BOJHOBOM (yHKIMM paccesHus. AMIUIMTYyna paccesiHus. CBsi3b aMIUTUTYAbI U
¢ GHepeHIIMATBEHOTO CEUCHHS YIIPYTOT'O PACCESTHHUS.

3.  HHrerpasibHOE€ YpaBHEHHE TEOPUM paccesHUs 4YacTULbl HAa CHUJIOBOM IeHTpe (ypaBHEHHE
Jlunmmvana-11IBunrepa).

4.  BopHOBCKME psAIbl 11 BOJHOBOM (YHKIMM W aMIuIMTyaa paccesHus. IlepBoe OopHOBCKoOe
NpUOIMKEHNE AJI aMIUIUTY Il pacCesTHUS M €T0 CBOMCTBA.

5. Onruyeckas Teopema.

6.  YcioBus NpUMEHHMOCTH IEPBOTO OOPHOBCKOTO MPHUOIMKEHHS TPH HU3KUX U BHICOKUX YHEPTHUSX.
7.  Ammiurtyna paccesHus Ha noteHuuanax HOkasbl n KysnoHa B mepBoM GOpHOBCKOM MPUOIMIKEHUH.
®opmyna Pesepdopra.

8.  Kynonosckoe paccesiaue. Pemenne I'opnona. @opmyna Pezepdopra

9.  KynoHOBCKOe paccessHie MeIJICHHBIX YacTuil. MHOuTenb ['amoBa.

10. VYmpyroe paccessHue OBICTpPbIX 5JEKTpOHOB Ha aromax. ®dopmdpakrop aroma. I[loBenenue
¢ depeHINaTbHBIX CEUEHUN MPU MAJIBIX U OOJBIINX YIJIaX PACCESIHUSL.

11. PaccesHue ynpTpapelasTUBUCTCKUX 3JEKTPOHOB Ha siapax. JIByXmapaMmeTpUyecKoe pacupeieseHue
depmu.

12. Paccesnue Ha chepudeckn cuMMeTpuyHOM noTteHuuane. dasel paccesHus. Paznoxenne dakcena-
XonplMapka.

13. TIlapumanbHble amMIUIMTYIbl paccesHus. CBsA3b (a3 paccessHUS W MapUUATIbHBIX aMIUIATY/L.
Huarpamma Aprasna.

14. Paccesnue MeneHHbIX yacTuil. J(nuHa paccessHus. JmMHa paccessHus HyKJIOHA Ha HYKJIOHE.

15. TlpuGmmxenue 3¢pheKTHBHOTO paanyca.

16. Metoxa nepemMeHHOH (a3bl.

17. denoMeHOIOTNYECKUE HYKJIOH-HYKIOHHBIE MOTEHINAIBL. S IepHBIN KOP.

18. Meton ¢ynkmuit Mocra. PerynsphHoe pemenue. MHTerpanbHoe ypaBHEHHE Uil PETYISIPHOTO
penieHusl.

19. AmnHanmuTuyeckue CBOHCTBA pEryJsipHOro pemieHus W QyHKuud Mocrta ans pa3iuyHBIX THUIIOB
noTteHnuanoB. CBs3b PEryispHbIX PELIeHUH, oTBedaromux HymsM ¢yHkiuu Mocta Ha QusmyeckoM u
HE(PHU3UIECKOM JIHCTE, CO CBSI3aHHBIMH, BUPTYaJIbHBIMU M PE30HAHCHBIMH COCTOSIHUSIMU.

20. Pesonancnoe paccesiuue. @opmyinsl bpelita-Burnepa u ®@ano.



21. Teopema ®oka-KpsLiosa.

22. 3amava IByX Tell B KBaHTOBOW MexaHuke. CBsi3b nuddepeHIManibHbIX CEUeHUN B 1ab0paToOpHOI
CUCTeMEe W cUcTeMe IeHTpa macc. CpeqHsisi MOTeps YHEPTHUH U CPEIHUN KOCHHYC yrila pacCesHUs Ipu
VIIPYTOM PacCesTHUH MEIJICHHOTO HEUTPOHA Ha SIJIpe.

23. DiikonanpHOE npubmmkenne. OyHkuus npodus.

24. Tlpubnuxenue Curenko-I nayGepa.
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MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA3OBAHNUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKI AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpagnenue 14.03.02 «SInepHble pU3UKA M TEXHOJIOTHH)
MOATOTOBKH

OopasoBarenbHas «HHOBAIIMOHHBIE sI/IEPHbIE TEXHOJIOT I
nporpamMmma

Hucuuninnza Beenenne B KBAHTOBYIO TEOPHIO PACCESTHUSA M ee NPHJI0KEHUS K s1ICPHOH
pusuke

KomiuiekT 3agaHui 1Jisi KOHTPOJIbHBIX padoT

KonTtpoabnas padora Nel

Paccesinne yacTuibl B CWJIOBOM noJjie. UHTerpajabHoe ypaBHeHNe TEOPUH paccesiHUS.

1.CpenHeKBapaTHUeCKuil pajuyc aToMa paBeH 6ao’ (Ao - MepBbIi GOPOBCKMI paamyc). 3apsi sapa
paseH 2. [luddepeHnnanbHoe cedeHne ypyroro paccesHus 3JIEKTPOHa Ha 3TOM aTOME Ha HYJIEBOM yroi
PaBHO (B eIMHHUIAX Ao?).

2.Yemy paBHO BOJHOBOE YHCJIO ¢ -4acTulpl ¢ dHepruen 20 M>B? IIpuHITH SHEPrUI0 MOKOS HYKJIOHA
paBHO#t 940 M>B.Yuects, uto h¢ =197M>B-@m . OTtBeT BEIpasuTh B @M 1 OKpYIIUTE 0 ENBIX.
3.AMIITUTY/Ia yIPYroro paccesHusi Ha HYJIEBOM yroj Ha HEKOTOPOM MOTeHIuane paBHa -1+ 2i(B ®M),
KOTJa BOIHOBOE 4MCIO paBHO 4@y, B sTom ciydae mudpdepeHIManbHOE CEYeHHE pPACCESHMS Ha
HYIEBOIi yro 1 MoJIHOE ceueHue paBHbI (B eauHuIax Om?).

4. Mennennsnii anektpon c¢ sHeprued 0,034 5B ynpyro paccemBaercs Ha arome. Ilpu sTom
I depeHIIaIbHOEe CEeUEHNUE PACcCesHUSl OKa3blBaeTCA MPAKTUUYECKH H30TPONHBIM, a JEWCTBUTENbHAS
YacTh aMIUTUTY/bl PacCesHUS Ha HYJIEBOM yroi — paBHOU 6ao, T1ie ao— OOpOBCKMii panuyc. UeMy paBHa B
ATOM Cily4ae MHHUMas 4acTh aMIUIUTYAbl paccesHus?

KourtpoJsbHas padora Ne2
Pazsoxenue no napuuajibHbIM BosiHaM. Pe3oHaHCHOe paccesiHue.

1.0npenenute 3¢ HEKTUBHBINA pAANYC CUCTEMBI «HEUTPOH-TIPOTOH» B TPUILIETHOM COCTOSIHHH, 3HAs, YTO
SHEpIUsl CBS3UM JEWTpoHa paBHa 2.224 M>B, a TpuleTHas JUIMHA paccesHus agpaBHa J.4PDm.
Bocronb3yifTech CleaylOmMME AaHEBIME: fic =197.3M>B @m, mp=938.3 M>B/c?, mn=939.6 M>B/c?.
VYkazaHue: BOCIOIB3YHTECH pa3iokeHneM 3 PeKTUBHOTO paauyca.

2. JIns pe3oHaHca C HyJEBbHIM (OHOBHIM (a30BBIM CIBUTOM HaWIUTE DHEPIHI0, MPU KOTOPOW
COOTBETCTBYIOLLEE IAPUHATBHOC CCYCHHE MAKCHMANbHO. DHEprusi pesoHanca Ep , mmpnHa I

3.®ynxims npodus omuckBaercs popmynoit w(b) = (A +iB)exp(—a ?h?), npudyem mapamerpsl A u B
BemiecTBeHHE. UeMmy paBHO auddepeHmuanbHoe cedenwe Ha yronm 0%  BomHoBoe uymcIO
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pacceuBarorieiicss yactuilbl K. UeMy paBHO IMOJIHOE€ CEYCHHME PACCESHUS M TOJHOE YIPYroe

paccesiHus?

KpnTepnn H IIKaJIa OICHUBAHUA

CCUYCHUC

Onenka

Kpurepum ouenkn

OTanyHO
¢ 26 no 30 6asuIoB

- 3aJ1aHUs KOHTPOJIBHOHM pa0OTHI BBITIONHEHBI OoJiee ueM Ha 80%;

- IPOJICMOHCTPUPOBAHO YBEPEHHOE 3HAHHE TEOPETUICCKHUX
MMOJI0KEHUH,

- IOITyCTUMO HAJIMYHE B PEIICHUSX HECYIIECTBCHHBIX HETOYHOCTEH.

Xopomo
¢ 22 no 25 6auioB

- 3aJJaHUsI KOHTPOJILHON pabOTHI BHIITOJHEHBI OoJiee yeM Ha 2/3;
- IPOJIEMOHCTPUPOBAHBI IPOYHBIEC 3HAHUS YUeOHOI0 MaTepuaa,
- pEIeHUs COJIepXKAT OINpe/eeHHbIC (HECYIIECTBEHHBIE) HETOYHOCTH.

VY 10BII€TBOPUTEIIHHO - 3aJIaHUS1 KOHTPOJILHOM paOOThI BBITTOTHEHBI OoJiee yem Ha 50%;
c 18 1o 21 GayoB - 3HaHUE Y4eOHOTO MaTepuata-nocpeICTBEHHOE.
HeynosnerBopurenbHo | - pemeHo meHee 50% 3aganuid;

¢ 0 no 18 6amoB

- B PELICHUU 3a]1a4 UMEIOTCS CYIIECTBEHHBIE OIMOKH;
- IPOJIEMOHCTPUPOBAHO HE3HAHKUE 3HAYUTENILHOM YacTH y4eOHOTO
Marepuaa.
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