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1. IlepeyeHs NMIaHUpyeMBbIX pe3yJbTATOB 00y4eHHs IO AWCHUILINHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOM NPOrpaMMbl

ey u3yyeHHus: AMCHUILIHHBI:

U3y4eHHE CIIEHUAIBHBIX BOIPOCOB SACPHON (PU3UKHU U PEIICHHE C TTOMOIIBI0 HUX aKTYyaJIbHBIX
npoOiieM B 00JIaCTH MEIUIMHCKON (pU3MKH, BAMSIHUE HA NPUMEHEHHE HOBBIX TEXHOJIOTHH B SIIEPHON
MeIUIUHE.

dopmupyemble  AMCHUIUIMHOW 3HAHUS M YMEHHS TOTOBAT  BBITYCKHHUKA
00pa3oBaTeNbHON IPOTPAMMBI K BBITIOJIHEHHUIO CIEIYIOIUX 0000MICHHBIX TPYJOBBIX ()YHKIIUHA.

TaHHOU

3agauu u3ydeHus: TUCHUILINHBI:

— H3YyYCHHUE CIEIHATIbHBIX BOIPOCOB SACPHON (DU3UKH, MMOTydYeHHE 3HAHUKA 00 OCHOBHBIX HOBBIX
TEXHOJIOTHSX B SJACPHOM MEIMLMHE W WX IPUMEHEHUU B JIyueBOH Tepanuu, (U3HUecKux
OCHOBAX HOBBIX TEXHOJIOTHI B SIZICPHON MEIUIIMHE;

— TMPUMEHATh (QyHJAAMEHTAIbHBIC 3HAHHUA B 00JacTH (U3UKU JUISL  PELICHUS HAYyYHO-
UCCIICIOBATEIbCKUX 3aJla4, a TaKXKe BIIAJCTh OCHOBAMH II€JarOTUKU, HEOOXOJIUMBIMHU IS
OCYILECTBIICHUS MPETOIaBATEIIbCKOM I TEILHOCTH;

— OBJIaJICHHE HABBIKOM ONpPENENSITh chepy BHEAPEHUs PE3yJIbTAaTOB HAYUHBIX HCCIEIOBAHUN B
obJsactu cBoel MpodecCuOHANIBHON JIEATETbHOCTH.

B pesynbrare ocBoenus OOIl oOyuaromuiicss JOMKEH OBIAACTh CIEAYIOIIMMU pe3ylbTaTaMu

06y‘~I€HI/I$[ IO JUCLHMITIIINHE!

Koawbl HaumenoBanue Koa n HauMeHOBaHHE HHAUKATOPA 1OCTUKEHUS
KOMIIeTeH Ui KOMIIeTeHIUH KOMIIeTeHIUH
OIIK-1 CrniocobeH npuMeHsITh 3-OIIK-1 — 3HaTh: pyHAaMEHTATbHbIE 3aKOHbBI U
byHIaMeHTalIbHbIC 3HAHHS B MPUHIUIIB (PU3UKU; OCHOBBI IICUXOJIOTUU H
o0nacTi (pU3MKM JUId PEeLIeHUs | MeJaroruku.
Hay4HO-UCCIEA0BATEIbCKUX V-OIIK-1 — YMeTb: NIpUMEHSTh MOTYyYEHHbIE
3ajJay, a TaKKe BIaJIeTh 3HaHUS JUIs pellieHHs] HayYHO-HCCIe10BaTeNbCKIX
OCHOBaMHU I€/1arOTUKH, 3a/1a4 B cBOEH Mpo(eCcCUOHATILHON eI TeIbHOCTH;
HEOOXOAUMBIMU JJIS NPEeCTaBIATh 3aKOHBI U IPUHLUIBI (PU3UKU B
OCYILIECTBIICHUS BHJIC MATEMaTHYECKUX YpaBHEHUH, hopmy,
MIPEIo/1aBaTeNbCKOM rpauKOB, KAYECTBEHHOTO ONMMUCAHUS; TPUMEHSATh
JeSTeTbHOCTH OCHOBBI TICHXOJIOTHH, METOJINKU TIPENIOJaBaHHS B
Me1arorMuecKon AeITeNbHOCTH.
B-OIIK-1 — Bnagets: HaBbIKaMu pelieHus
HAy4YHO-MCCIIEI0BATENbCKHX 3a/1a4 B 001aCTH
9KCIIEPUMEHTAILHON U TEOPETUYECKON PU3UKH;
Me1arorMYeCKUMH TEXHOJIOTUSIMH,
HEOOXOMMBIMH JIJISI BEJICHHSI TIPETI0/1aBaTEIIbCKOM
JeSITETbHOCTH.
OIIK-4 Crnoco6eHn omnpenensats chepy | 3-OIIK-4 — 3HaTh: OCHOBHBIE ITAIbl BHEIPCHHUS
BHEIPEHHUSI PE3yIbTaTOB Pe3yJIbTaTOB HAYYHBIX MCCIIEI0BaHUM B 001acTu
HAyYHBIX UCCIIEIOBAaHHH B cBoel MpodecCHOHATBHOM 1eITeNbHOCTH.
o0J1acT CBOEH V-OIIK-4 — YMeTh: TpOBOIUTH aHAIN3
npodeccuoOHaTbHON MOTEHIATBHBIX c(ep BHEIPECHHUS PE3yJIbTaTOB
NEITEIbHOCTHU Hay4HBIX MCCJICIOBAaHUN B 00JIACTH CBOCH
npoeCCUOHATTBHOMN AEATEIIbHOCTH.
B-OIIK-4 — BrniageTs: HaBbIKaMH anpoOaIuu
Pe3yJabTaTOB HAYYHBIX MCCIEOBAHUM.




2. Mecto aucuuniaunsl B crpykrype OOII marucTparypsbl

Jlyist OcBOEHUS TUCIUTUTMHBI HE0OXOIUMbI KOMIIETCHIINH, C(HOPMHUPOBAHHBIC B PAMKaX H3ydeHUs
CIICIYIONINX AUCITUTLINH:

Teoperuueckas pusnKa.

Bs3auMoaeiicTBUsa yacTHIL.

JIMCIUITIIMHBL W/WIKM TIPAKTHKH, U1 KOTOPBIX OCBOCHHE JAaHHOW JMCIMIUIMHBI HEOOXOIMMO KaK
IpeIIIeCTBYIOIEe:
[IponsBoacTBeHHAs PAKTHKA: HAY9YHO-HCCIEA0BaTEIbCKas padoTa.

JucuuruiiHa peanu3yercs B paMKax 4acTH, (OpMHpPYEeMOM y4yaCTHMKaMu 0Opa3oBaTeIbHbBIX
OTHOIIEHHH, 070Ka «/{MCIUTUIMHBIY TPOTPaMMbl MAarHCTPATYPBl B OTHOCHTCS K MPO(HEeCCHOHATEHOMY
MOJYJII0, pa3aen «JIMCHUIUINHBI IO BEIOOPY».

I[I/ICI_II/IHJ'II/IHB. HN3YYacTCda Ha 2 KypcCe B 3 CEMCCTPEC.

3. O0beM THCHUIUTHHBI B 324€THBIX €TMHHIAX ¢ YKA3aHHEM KOJIHYEeCTBA aKAJeMUYECKUX YACOB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4arImmXxcs ¢ npenojasaresieM (10 BHIAM 3aHATHI) H
Ha CAMOCTOSITEJIbHYIO Pa00Ty 00y4arommXxcst

KoanyecTBO 4acosB

B a
u1 padoThbl Ha BHJ PadoThl

KonTakTHas padora 00y4aromuxcs ¢ npenojaBaresieM

AyAUTOpPHBIE 3AHATHA (6Ce20) 42

B ToM umucie:

JneKyuu 12
npakmuyecKue 3aHamus 30
IIpome:kyTOUHAsI aTTeCTAIUS +
B Tom gncne:
3auem +
CamocrosiTesibHas padoTa 00y4yaloumxcst
CaMmocTosiTeIbHAsi padoTa 00y4YarouXcs 66
Bcero (uachi): 108
Bcero (3aueTHble eIMHULIBI): 3

4. Copep:kaHue IMCHUILUIMHBI, CTPYKTYPHPOBaHHOe MO TeMaMm (pa3jeaM) ¢ YKa3aHHeM
OTBCACHHOI'0 HA HUX KOJINYECTBA aKAAEMHUYIECCKHUX YaCoB 1 BU/10B y‘leﬁﬂbIX 3aHATHI

4.1. Pazoenvt OucyunIuHsl U mMpyooemMKoCmb HO 6UOAM YUEOHBIX 3aHAMUIL (8 aKadeMuuecKux
yacax)

Buab! yueoHo# padoThI
Henens HaumenoBanme pasgena /TeMbl JMCIHUILIHHBI

Jlek | IIp | Jlab |[Bueaya| CPO

1-5 |1. ®a3oBas Teopus paccesHUSA U €€ NIPUMEHEHNUE K 3 8 18
SJICPHBIM CTOJIKHOBEHHSM.

6-10 |2. PaznoxeHwue 1Mo mapiuuagibHBIM BOJTHAM. 3 8 16




[Tapumnansubie ammuTyabl. Da3el paccesiHUs.

11-14

3. Meton ¢hynkumii Mocra. AHanuTHYECKHE
CBOMWCTBA MapUUAIbHBIX aMIuUTy . Hynu GyHkimit
Hocra. CBsi3aHHbIe, BAPTYAJIbHBIC U PE30HAHCHBIC 3 8 16
cocrosiHus. PesonancHoe paccesnue. @opmysibl
bpeitta-Burnepa u ®ano.

15-18

4. DiikoHanbHOE paccestHre. OyHKIHS TPOPUIISL. 3 6 16

Bcero:

12 30 66

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3amsmus | cemunapoi,

Jlab — nabopamopuvie 3ausimus, Bueayo —

sneayoumopuas paboma, CPO — camocmosmenvuas paboma 00y4aruwuxcs

4.2. Cooepicanue oucuuniunol, CMMpyKmypupoeanHoe no pazoenam (memam)

Jlexyuonnwiii Kypc

HaumenoBanue pa3aesa

Conep:xkanue

N /TeMBbl JMCHUIIJIHHbI

1. da30Bas TEOPUS PACCESIHUS U €€ IPUMEHEHHUE K SIIEPHBIM CTOJIKHOBEHUAM

1.1. (Pa3znoxenue no Paznoxxenne mno mapuuaneHbiM  BosiHaM.  [lapuumanbHbie
napuuaibHbIM BOJIHAM. amruTynpl. Pa3bl paccesHud. Juarpamma Aprana. Meton
[TapuuansHele nepeMeHHoil (¢aspl. PaccesHue MemneHHbIX wactul. JlnuHa
aMIIuTyabel. Dasbl paccesiHus. [Tpubnmxenue 3¢ dexTuBHOTO paauyca.
paccesHus. DEeHOMEHOJIOTHYECKUE HYKJIOH-HYKJIOHHBIE TOTCHITUAIIBI.

1.2. |Meron ¢pynkuuit Mocta. |Meton — ¢ynkumit  Mocta.  AHalMTHYeCKHWE  CBOWCTBA
AHanuTHueckue cBoiicTBa |mapuuanbHbIX ammiutya. Hymm ¢yskumii Mocra. Cs3aHHbIe,
MapUUaIbHBIX aMIUIUTYl. |BUPTYy&JIbHBIE W  PE30HAHCHBIE COCTOsSHUA. Pe3oHaHCHOE
Hynu gynkuuit Mocra. paccesnue. @opmynsl bpenrta-Burnepa u  ®Pano. Pacnag
CBsi3aHHbBIE, BUPTYaJIbHBIE |pE30HAHCHBIX COCTOSHUM. 3aKOH paJlOaKTUBHOIO pacraja.
U PE30HAHCHBIE Teopema ®oxa-KpbeuioBa. O¢ddekr HakomaeHHs dYacTul] B
COCTOsIHMS. Pe30HaHCHOE |TOTEHIMAIBHOW SIME PU PE30HAHCHOM PACCESHHM.
paccesHue. PopMyIibl
bpelita-Burnepa u ®aso.

1.3. |DiikoHabHOE paccesHue. | DUKOHATBHOE MPUOIKEHNE. DOyHKIMSA npodus.

OyHKIUA npoduIIs.

[Tpubmmxenne Cutenko —Inaylepa i ympyroro paccestHus
HeliTpoHa Ha sape. @opmyna ['maybepa ansi cedeHHs IMOJHOTO
paccestHus HEMTPOHA Ha IEUTPOHE.

HpaxmuquKue 3AaHAMUA

Conepxanue
No HaumenoBanue pa3aesna
/TeMbl TUCHHUIJIMHBI

1. ®da3oBas TEOPHs PACCESHUS U €€ IPUMEHEHHE K SIICPHBIM CTOJIKHOBEHHSIM

1.1. |Pa3noxenwue mno Paznoxenune 1o mapuuaibHbIM  BoJdHaM. [lapruanbHbie
MapUHaIbHBIM BOJIHAM. ammuinTyabl. @a3sl paccesHusa. [{uarpamma Aprana. Paccesnue
[TapuuanbHeie MeIJIeHHbIX vactull. JlnomHa  paccesHus.  [Ipubmmkenue
aMIIuTyabl. Dassl sbdexktuBHOrOo  paauyca. DEHOMEHOJOTMYECKHE  HYKJIOH-
paccesiHusl. HYKJIOHHbBIE TTOTEHIUAIBI.

1.2. |Meron ¢pyakmuit Mocra. |Meton byHKIII Hocra. AHanuTnyeckue CBOMCTBa

AHanuTH4YeCcKHe CBOMCTBA
HapL[I/IaJIBHBIX aMHHI/ITy,Z[ .

napruanbHeIX aMmutya. Hymu @ysakuit Mocta. CesizaHHbIe,
BUPTYaJIbHbIE U PE30HAHCHBIE COCTOSIHUSI.




Hymu ¢ynaxnwmii Mocra.
CesizaHHbIe, BUPTYyaJIbHbIE
U PE30HAHCHBIE
cocTosiHus. PezonancHoe
paccesiaue. @opMyIibl
bpelita-Burnepa u ®aso.

1.3. |DiikoHanbHOE paccesinue. |Pe3onancHoe paccesHue. Juarpamma ApraHa st pe30HaHCHOTO
OyHK1US PO, pacesnuss. Dopmynsl  bpeiita-Burnepa u ®ano. Pacnan
PE30HAHCHBIX COCTOSIHMM. 3aKOH paJiIMOaKTUBHOIO pacnaja.
Teopema doka-Kpsuiosa.

5. IlepedyeHb Yy4eOHO-METOAMYECKOr0 oOecrmedyeHUs] /IS CAMOCTOSTENbHOI  padoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

He npexgycmotpeno.

6. DoHJ OLEHOYHBIX CpeaAcCTB AJs NMPOBECACHUA HpOMe)KyTOqHOﬁ arrecranmuun oﬁyqamumxcﬂ mo
AUCIHUIIJINHE

6.1. Ilacnopm ¢honoa ouenounvix cpeocme no OUCUUNIUHE

Ne Koutposmnpyemsle pa3ienbl Ko konTpompyemoit HaumeHoBanme
n/n (TemMbl) TUCUMILIIHUHBI KOMIIeTeHIUHU (MM eé OLICHOYHOTIO CPeACTBA
(pe3yabTaThI MO pa3aeiam) yacTu) / u ee
¢popmyupoBka

Tekymmii KOHTPOJIb

1.1  |Pa3noxeHue 1o napuuaibHbIM
BosiHaM. [lapuuansusie
aMIuIATy1bl. Pa3bl paccestHUS.

1.2.  |Meron ¢pyukuuii Mocra.
AHaMTUYECKHUE CBOWCTBA
napuuaibHbeIX aMmnTya. Hymm OIIK-1, OIIK-4 KonTponbHas padora
¢yukuit Mocra. CBs3aHHble,
BUPTYaJbHbIE U PE30HAHCHBIE
coctossHMs. Pe3onancHoe
paccessue. Popmyisl bpetira-
Buruepa u ®aso.

1.3. |DiikoHanbHOE paccesiHue.

@ OIIK-1, OIIK-4 TectupoBanue
YHKIUS PO,

IIpoMe:RyTOYHBII KOHTPOJIb
‘3aqu ‘ OIIK-1, OIIK-4 | Bomnpocsl k 3auery

Bcero:

6.2. Tunoevie KonmpoavHble 3A0AHUA UL UHBIE MAMEPUATbL, HE0OX00UMble 0714 OUEeHKU 3HAHUIL,
YMeHuil, HAGbLIKOE U (unu) OnvlMa O0eAmenbHOCmU, XapaKmepusyloujue mansvt Qopmuposanus
KoMnemeHnyuil 6 npoyecce 0C80eHUs 00pa306amebHOil NPOZPAMMbBL

6.2.1. 3auem
a) TUINOBBIE 3aaHUs (BOIPOCHI) K 3a4ETYy:



1.Paccessnue Ha cdepudecku CUMMETpUYHOM moTeHImane. ®a3bl paccesHus. Paznoxxkenne dakcena-
XoJpLMapka.

2. TlapuumanbHble aMIIuTybl paccessuust. CBsizb (pa3 paccesHUS U NaplUUaTbHBIX aMIUTUTY/.
Huarpamma Aprana.

3.PaccessHue MeuieHHBIX YacTull. J{nuHa paccesHus. JiinHa paccesiHus HyKJIOHA Ha HYKJIOHE.

4 Ilpubmmwkenue 3pHEeKTHBHOTO paanyca.

5.Meton nepeMeHHOM (a3bl.

6. DEHOMEHOJIOTMUECKUE HYKJIOH-HYKJIOHHBIE MOTEHLIMANBL. SnepHblil KOp. DKCIIEpUMEHTAIbHbIE
(bakThl, CBUJIETENILCTBYIONINE O CYIIECTBOBAHUU SJIEPHOTO KOPA.

7.Meton ¢ynkuuii HMocra. Perynsproe pemenue. MHTerpaabHoe ypaBHEHHUE Uil PEryJISPHOTO
peuieHusl.

8. ®ynkuusa Mocra s S-BOITHOBOIO paccessHUs Ha MOTEHIMAIIE IIPAMOYTOJIBHON SIMBI.

9.CgoiicTtBo cummerpuu Gpynkuuu Mocra.

10. AnamuTHUYECKHE CBOWCTBA pETYISIpHOTO pemieHus W (GyHkumid Mocra ans pasiuvHBIX THIIOB
noTeHnuanoB. CBs3b PEryJsIpHBIX pelleHul, oTBedamux HynsaM ¢yHkiuu Mocra Ha pusnueckoM u
He(U3UUYECKOM JIUCTE, CO CBSI3aHHBIMU U BUPTYAJIbHBIMU COCTOSIHUSIMH.

11. CBs3p perynspHbIX pelleHHi, oTBevarommx HymasM ¢yHkiuuu Mocra HepuamdeckoMm JHCTE, C
PE30HAHCHBIMU COCTOSIHUSIMU.

12. Pe3onancHoe paccesiaue. @opmynsl bpeiita-Buraepa u @ano.

13. Teopema Doxa-Kpsuiosa.

14. D¢ ekt HaKOTUICHUS YaCTHUIl B TIOTEHITUAIBHOH sIME TIPH PE30HAHCHOM PaCCEsTHUU.

15. DiikonanbHOe MpudIMKeHue. OyHKIM TPOoPUIIs.

16. Ontuyeckuii MOTEHIMA U €T0 CBOICTBA.

17. Paccesinue Ha aOCOJIOTHO YEPHOM SIIPE B SUKOHAILHOM TTPUOJIMIKEHUH.

18. Ipubnmxenne Curenko—I maydepa i ynpyroro paccessHus HEHTpoHa Ha sijipe.

0) KpUTEpHUH OLICHUBAHUS KOMIIETCHIIUH (PE3YJIbTATOB):

1.ypOBEHb OCBOEHHUS CTYICHTOM MaTepuaa, MpeayCMOTPEHHOTO yueOHOM MpOoTrpaMMOit;
2. TIOJIHOTA ¥ MPABWIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, TOHUMAaHUs U3y4YE€HHOT0;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JIOKEHHS OTBETA;

4. OTBETHI Ha JIONIOJIHUTEIbHBIE BOIPOCHI.

B) OIMCAHUE MIKAJIbI OIICHUBAHUS:

Ha 3auere 3amaercs 2 Bompoca. MakcuMallbHass CyMMa OajuIoB 3a OTBET Ha oJuH Borpoc - 20

6asuIoB.

14-20 GannoB 3a OTBET Ha BOIPOC BHICTABIISIETCS CTYAEHTY, KOTOPBIIA:

- BJIaJIeeT METOAOJIOTHEH TaHHOW AUCIUILIMNHBI, 3HAET OTPEICIICHNS OCHOBHBIX TIOHSTHIA;

- IOJTHO PACKPBIBAET COJIEPKAHUE TEOPETUUECKUX BOIPOCOB.

8-13 Ga/utoB 3a OTBET HAa BOIPOC BBICTABJISACTCS CTYACHTY, KOTOPBIH:

- chenan Bce, 4To TpeOyeTcs A MOJYYEHHs OUSHKH «OTIMYHO», OJHAKO MPHU STOM JIOIYCTHII
HE3HAUNTENIbHBIE HETOYHOCTH TPH M3JIOKEHUHM MaTepHaia, He MCKaKaloIlue Coiep)kaHhue OTBETa IO
CYIIECTBY BOIMpoOca.

1-7 GanyoB 3a OTBET Ha BOMPOC BHICTABIISIETCS] CTYJICHTY, KOTOPBIi:

- BJIaZICET METOI0JIOTHEH TaHHOH AMCIMIUIMHBI, 3HACT ONPECTICHUSI OCHOBHBIX ITOHSTHIA;

- PacKpBIBaeT CO/ICPIKaHUE HE BCEX TEOPETHUECKUX BOTPOCOB;

- HE BCET/Ia YMEET YBsI3aTh TEOPUIO M MPAKTHKY.

0 OammoB 3a OTBET Ha BOIIPOC BBICTABISIETCS CTYJCHTY, KOTOPBIN:

- ©MeeT TpoOelbl B 3HAHUSAX OCHOBHOIO y4eOHOTrO Marepuala 1o JWCIMIUIMHE, HE MOXET JaTh
YETKOTO ONPEICIICHIS] OCHOBHBIX TIOHSITHIA;

- HE MOJKET YCHEIIHO MPOJOJDKATh AajbHelee 00yueHHe B CBSI3U C HEJIOCTaTOYHBIM 00HEMOM
3HaHW.



6.2.2. Tecmosvie mamepuansi
a) THUIIOBBIC 3a/1aHus (BOMPOCHI) - 00pa3elr:
TecToBBIe MATEPHAJIBI O KYPCY

1. AMIUTUTY/Ia paccesHHsl Ha HYJIEBOW yros Ha HEKOTOPOM IMoTeHiuaie paBHa -1+ i(B ®M), korma

BOJIHOBOE YHUCIIO paBHO 2DM ! B srom cinydyae auddepeHnraIbHOe CEUCHHE pacCesHHs Ha HYJIEBOH
2y.

yroJl ¥ MOJIHOE CeUeHHE paBHbI (B eAuHUIIaX OM°):

A.l n 4n
B.2u4n
C.lumn
D.2um.
E.2u2mn.

2.YacTuia mMaccel m PaCCCUBACTC Ha IMOTCHIHUAJIC HpﬂMOYl"OJ'IBHOfI SIMbI FHY6HHOﬁ Vo 1 paanycomM R.
B xakom u3 CJIY4acB JJIMHA paCCCsHUs OeckoHeuHa?

A. 2mVo)"R =1 -

B. 2mVo)2R =T

C.2mVo)"R= T
4

3.Kakoe u3 BeIpaK€HUN TPABWJIHHO OMKCHIBAET MOBEJAECHNE PE30HAHCHOW YacTh ()a30BOTO CIBUTA B
3aBUCUMOCTH OT SHEPTHUH?

2
A. 8y =arcty — (Er-E)
R g I

2
B. 8 =arctg F(E'ER)

2
C. 8y = arcctg F(ER' E)

2
D. §, = arcctg F(E-ER)

4.Kakoe 13 BbIpaXXeHUU IPAaBUIILHO ONPEENSIET JJINHY PACCESHUSA:



A a0 = -lim fo (k)

k—>0
1 .
B. —= -lim kctg 0 o (k)
a'O
k—>0

C. a = -lim kfo (k)
k—0

5./InuHa paccesHust Il HEKOTOporo noreHimana paBHa 10 @u. Uemy paBHO auddepeHnnaibHoe
CCUCHHE PacCesHUS Ha 3TOM MOTEHIUAJIE B IIPEJIeNie HU3KUX dHEPTHiA?

A. 10 bapnu

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

E. 16apn

6./ln1Ha paccesHusl s MOTEHLIMAla MPSAMOYTOJbHOM siMbl paauyca R paBHa OeckoHeuHocTH. Uemy
paBeH B 3TUX YCIOBHAX 3PPEeKTUBHBIN paanyc:

A (-R)
R

2

B.

C.R

7.1lonHOE ceueHne pacceiaHusd 3alaHO B BUAC CYMMBI o = ZGI Kakoe u3 BBIpa)KCHI/Iﬁ 3a7aeT
|

HapIaibHoOe CeueHne O ?

sin?§,
k2

A.4m (21+1)

B.4n (21 +1)| f,(K) |
C. 41 (21 +1) [t ("
k2

D. n(2l +1)|ex'o(2i8')_]12

8.Kakoe 13 BeIpaKeHHI MTPABUIBHO OMUCHIBACT MOBEACHUE MAPIHATIBLHOIO CEUYCHHS paccessHus BOJIU3U



pe3oHaHca ¢ sHepruei ERr,, MIUPUHOHN / 1 HYIEBBIM (OHOBBIM (pa30BbIM CABUTOM?

A.
4n r?
G|=P(2|+l) JaE
(E—ER) +_
B.
2
== (@ r
° 2( +1) T2
(E—ER) +__
C.

1
()] :47'C(2| +1)m2—

(€ - npuBenennas s>HEprus)
D.

o) =n(2l+1) 1

l+¢

2

9.Hyxion ¢ aneprueit E=20M»sB paccenBaeTcs Ha MOTeHIIUAJE, PAAUYC JEUCTBUS KOTOPOTO PaBEH S
@M. UYemy paBHO MakCHMalbHOE 3HAYEHHE OPOUTAIHLHOTO MOMEHTa, KOTOpPOE HAaJ0 YYUTHIBATh B
Pa3lIoKEHUU aMIUTUTY/IbI PACCESTHUS TIO MaplUaIbHBIM BOJIHAM?

1. 10
2. 5
3.1
4. 0

0) KpUTEpHH OIEHUBAHUS KOMIETEHIUH (pe3yabTaTOB):

Kpurtepun oueHKH 3HAHUH CTYIEHTOB 110 HTOraM TeCTHPOBAHMSA

OtiauyHo:

Bce 3aaaHus TECTOB BBINMOJIHEHBI ITIOJTHOCTBIO, ITPOAEMOHCTPUPOBAHBI TBépHBIe MMPaKTUYCCKHUE HABBIKU.
Xopowo:

3aJIaHI/I$I TECTOB BBIIIOJJHCHBI B OCHOBHOM IIpPaBUJIBHO, AJOIIYIICHBI HeOOJIbIINE HETOYHOCTH.
IIpakTHueckure HaBBIKU HE BIIOJIHE TBEPIBIE.

Y0BI1€TBOPUTEIBbHO:

3anaHus BBINOJHEHBI Oosiee yeM HanoJoBUHY. [Ipu 3TOM cTyaeHT mpoaeMoHCTpUpoBai ciaboe
BJIAACHUEC TCOPETUICCKUM MATCPUAIIOM. HpaKTI/IquKHe HaBBLIKHU TaK)Ke cIa0bIe.
HeynoBiieTBOpUTEJIBHO:

3a/aHusl TECTOB BHITIOJHEHBI MEHEE YeM HamoJoBHUHY. [Ipy 3TOM CTyaeHT NpoieMOHCTPUPOBA ciiaboe
BIIQJICHUE TEOPETUYECKUM MarepuanoM. HeTr mnpakTU4eCKMX HAaBBIKOB B HCIOJIB30BaHUU
TECOPCTUUCCKOTO MaT€puraia AMCIHUIIIINHBI.

B) ONMCaHUE MIKAJIbI OLICHUBAHMUSL:
Onenka «oTnyHO»- 26-30 GaoB
Ornenka «xopomio»-22-25 6aios
OrneHKa «yIoBIETBOpUTETHLHON-18-21 Gamios
OrneHka «HEyIOBIETBOPUTENLHO»-MeHbIIE 18 6amioB



6.2.3. Konmponwvnasa paboma
a) TUIOBBIC 3a1aHMS (BOMPOCHI) - 0Opa3ell;

Pasyio:xxeHnue mo napuuajabHbIM BoJIHAM. Pe3oHaHCHOe paccesiHue.
a) THUIIOBBIC 3a/1aHus (BOMPOCHI) - 00pa3elr:

1.Onpenenure 3pPeKTUBHBIA pagyC CUCTEMBbI «HEUTPOH-IIPOTOH» B TPUILIETHOM COCTOSIHUU, 3HAf,
YTO SHEPrHs CBs3M JCUTpoHA paBHa 2.224 Mb>B, a TpuIieTHas JJIMHA paccesHUs a: paBHA 5.4Dm.
Bocmonb3yiiTech CIeAyIOMMUMA JaHHBIME: ‘¢ =197 .3M5B ®um, mp=938.3 MsB/c?, mn=939.6 MsB/c°.
VYkazaHnue: BOCHOJIb3yHTEeCh pa3ioskeHueM d3PPEKTUBHOTO paanyca.

2./Ins pezoHanca ¢ HyneBbIM (DOHOBBIM (Da30BBIM CIIBUTOM HaWIUTE JHEPIUI0, NMPU  KOTOPOHU
COOTBETCTBYIOLIEE MAPIHAIBHOE CEYCHHE MAaKCUMAITbHO. DHeprus pe3oHanca E. , mmpuna I
1

0) KpUTEpUH OLIEHUBAHUS KOMIIETEHIUH (pE3yJIbTaTOB):

OuneHka «OTJMYHO» - 3aJaHUS KOHTPOJIBHOW paboThl BBIMOIHEHBI Oojee dyem Ha 80%,
IPOJIEMOHCTPUPOBAHO YBEPEHHOE 3HAHHME TEOPETHUYECKUX IIOJIOKEHUH, JOMyCTUMO Haludue B
PELICHUSIX HECYLIECTBEHHBIX HETOUHOCTEH.

OneHkKa «XOpOWIO» -33/IaHKsI KOHTPOJBHOH pabOThl BBIIOJHEHBI Oosiee 4eM Ha 2/3, mpu 3TOM
IPOJIEMOHCTPUPOBAHBl MPOYHBIE 3HAHMS Y4YEOHOro MaTepuasla, OJHAKO, pELICHHUs CcoJepxkKar
oTpeieieHHbIe (HEeCYIeCTBEHHBIC) HETOYHOCTH.

OneHka «yJA0BJETBOPUTEIbHO» -33JJaHUs KOHTPOJbHON pabOThl BbINOJIHEHBI Oosee yeM Ha 50%,
3HaHUE YIeOHOTO MaTepHaIa-mocpeICTBEHHOE.

OuneHka «HeyJ10BJIETBOPUTEJIBHO» - pemieHo MeHee 50% 3ajnaHuii, B pelIeHMH 3ajady MMEITCS
CYIIIECTBEHHBIE OINOKH, TPOJAEMOHCTPUPOBAHO HE3HAHKE 3HAYNTEILHON YaCTH YIeOHOTO MaTepurana.

B) OINHMCAHUE IIKAJIBI OIICHUBAHUS:
Ornenka «oTnyHO»- 26-30 GannoB
OreHka «xoporro»-22-25 6aios
OreHka «yJnoBJIeTBOpHTETHHO»-18-21 Gammon
OrieHKa «HEyIOBICTBOPUTEIILHO»-MEHbITE 18 6amios

6.3. Memoouueckue mamepuanslt, onpeoensaoujue NPOUeOypbvl OUCHUBAHUA 3HAHUI, YMEHUI,
Ha6bIKO6 U (Ulu) onvima OeAmenbHOCHmU, XAPAKMEPUIYIOWUX Imansvl QGopmuposanus
KomnemeHnuuil

PeifTuHroBas oneHka 3HaHUH SIBISIETCS MHTETPAIbHBIM MOKa3aTENeM KaueCTBa TEOPETHUECKUX
M TPaKTHYECKUX 3HAHUW W HABBIKOB CTYACHTOB IO JUCIUIIMHE W CKJIAJIBIBACTCS W3 OICHOK,
MOJIYYEHHBIX B X0JI€ TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOM aTTECTaIUU.

Texymuit KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIEIbI0 00eCIIedeHHs] CBOEBPEMEHHON 00paTHOM
CBSI3H, I KOPPEKIIUU 00YUIEHUSI, aKTUBU3AIUHA CAMOCTOSITEIHHON pabOTHI CTY/IEHTOB.

[IpomexxyTouHass aTrecranusi TMpeJHa3HAYeHa i OOBEKTUBHOTO TMOATBEPXKACHUS U
OIICHUBAHMSI TOCTUTHYTBIX PE3YJIbTATOB 00YUYEHUS MOCIIE 3aBEPIICHUS U3YICHUS AUCITUTUTHHBI.

TekyIuii KOHTPOJIb OCYIIECTBIISIETCS 1BA pa3a B cemecTp: KoHTposibHas Touka Ne 1 (KT Ne 1)
U KoHTpoJsbHAs Touka Ne 2 (KT Ne 2).

Pe3ynbTarhl TEKyIEro KOHTPOJSA U MPOMEXKYTOYHOM aTTeCTallud MOJABOJSATCS MO IIKaie
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

Bua xonTposas JTan peiTHHrOBOH CHCTEMBI bann
OueHo4yHoOe cpeacTBO

MunumMym Makcumym

Texyummii KonTpoJsbHas Touka Ne 1




KoutpoJabsHas padora 18 30
KonrtpoabHast Touka Ne 2
TecTupoBanue 18 30
IIpoMexxyTOYHBIH 3aver
Bomnpocsl k 3auery 24 40
HUTOI'O no qucuminin-He 60 100

7. IlepevyeHb OCHOBHOW M JONOJHUTEILHOI y4eOHOI JUTEepaTypbl, HEOOXOAUMON /1JI51 OCBOEHUS
AUCHHUIJIMHBI

@) ocHoGHasA yueOHasn Tumepamypa:

1. b.C.Murxanos, 1.M.Karmmurono, H.IT.FOmun. Yactuipl, atome! u siapa.-Uza-so JIKI.-2007.-361c.
2. JL.b. OkyHb. DneMeHTapHOe BBeJeHHE B (DM3UKY dJIeMEHTapHbIX YacTull. - M., ®usmariut, 2006.
3. I'aa3 JI. BoiHbI MaTepun ¥ KBaHTOBAsI MexaHHKa. - M31-Bo JInbpokom.-2014r.-169 c.

0) oononnumensHasn yueonan numepamypa:

1. JIx. Teitnop. Teopus paccesHus. - M., Mup, 1975. —545 c.

2. P. Heroton. Teopus paccessHus BOJIH U 4acTHil.- M., Mup, 1969 .— 607 c.

3. A.T'. Curenko. Teopus sinepHbIx peakiuuii. - M., Dueproaromuzat, 1983. — 136 c.

4. A. Cagbepu. KBantoBas Mexanuka v (pu3mka 3JIeMEHTapHBIX YacTull. - M., Mup,1989. —487 c.
5. I.®payendennaep, 2. Xennu CybaTomuas dusuka.- M., Mup, 1969 .— 736 c.

8. Ilepeuens pecypcoB* MHGOPMANMOHHO-TEJIEKOMMYHMKANMOHHOI ceTn «HTepHeT» (Hasee -
ceTb «AHTEepHET»), HEOOXOAMMBIX /IJIS1 OCBOEHHS THCIHMIIJIMHBI

B nmepeune pecypcoB  uH(pOpPMalMOHHO-TEIEKOMMYHUKAIMOHHOM cetn  «MHTepHEeTY,
HEOOXOJMMBIX /ISl OCBOCHHUS IHCHWIUIMHBI, YKa3bIBAIOTCSA cBeAeHUs 00 MHTepHeT-pecypce B BUIE
CChUIKM. Moryr ykasbplBaThcsi ajpeca VIHTepHeT-caliTOB CHEUMaIM3HPOBAHHBIX  BEJOMCTB,
AIIEKTPOHHBIX KYPHAJIOB U APYTrOi MEPHOANKH, 0a3 TaHHBIX U T.II.
1. Hayunas onextponHas Oubmuoreka €LIBRARY.RU: [Onekrponnsiit pecypce] URL:

http://elibrary.ru ([lata obpamienus: 12.06.2020).

2. DneKTpoHHO-0MOIMoTeyHast cuctema u3natenscTBo "Jlaup": [DnexTponHslii pecypc] URL:
www.e.lanbook.com ([lata o6pamienus: 12.06.2020).

3. OnexkTpoHHO-0MOMoTeyHast cuctema HUAY MUOU": [Dnexrponssiii pecypc] URL:
www.library.mephi.ru (Iata oopamenus: 12.06.2020).

4. E-learning for Nuclear Newcomers [OnexkrponHsIii pecypc] URL:
https://www.iaea.org/topics/infrastructure-development/e-learning-for-nuclear-newcomers (Tara
obpamienus: 12.06.2020).

9. MeTtoauyecKkue yKa3aHusi JAJsl 00y4aKOUIUXCS MO0 OCBOCHU IO U CIUTLINHBI

Bun yuebnbIx Opranuzanus AeITeIbHOCTH CTYIASHTa
3aHSITUN
Jlexuus Jlekuu  sIBASIOTCST OCHOBHOHM (opMOl 00y4deHHUsT B BBICHIEM y4eOHOM

3aBeficHUU. B xo0/1€ TeKIMOHHOTO Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX
Hay4YHBIX MaTepHaloB. B TeTpamu njisi KOHCTIEKTUPOBAHUS JIEKIMH JTOKHBI
OBITH TIOJISA, TJIE TIO XOAY KOHCIIEKTUPOBAHUS JENIAl0TCSI HEOOXOIMMbIEC TIOMETKHU.
B koHCmeKkTax peKOMEHIYeTCS MPHUMEHSTh COKpPAIICHHS CJIOB, YTO YCKOpSET
3aIIHCh.

[Tpu M3yuyeHUU TUCIMILIUHBI CIEAYET MOMHHTD, YTO JIEKIIMOHHBIC 3aHSATHUS



http://elibrary.ru/
http://www.e.lanbook.com/
http://www.library.mephi.ru/
http://www.iaea.org/topics/infrastructure-development/e-learning-for-nuclear-newcomers
http://www.iaea.org/topics/infrastructure-development/e-learning-for-nuclear-newcomers

ABISIFOTCSL  HANpPABJLSIIOIMMU B OoibIIOM OO0BEME HAY4YHOrO MaTepuala.
Bonbuiyto vacTe 3HaHMH CTYICHT JOJDKEH HaOHpaTh CaMOCTOATENBHO W3
y4eOHUKOB M HayyHOW jiureparypbl. Ha MynbTUMEIUMHBIX JEKUUAX HE HAI0
CTPEMHTBCSL Cpa3y IepenuchiBaTh BCE coepkuMoe crainoB. Heobxomnmo
HAy4YUTBCSI CONIOCTABIIATh YCTHOE IIOBECTBOBAHUE IIPENIOAABATENS C HATJISAAHBIM
MPEJCTABICHUEM, TIOCIIE YEro CIIEAyeT 3aKOHCIEKTUPOBATh Ba)KHbIC (DaKThl B
paboueil Terpaau. Tem Gosee, HE CTOUT IOJHOCTBIO MEPENUCHIBATH TAOIMIIbI,
MIEPEePHUCOBBIBATh CXEMBI U TPaQUKU MYJIbTUMEAUNHHBIX JeKiuil. Jlydme Bcero,
€CIM BBl IIOMETHTE B KOHCIEKTE JIEKIMI [Ba INPOTUBOIOJIOXKHBIX WIN
B3aUMOZOIIOIHAIOIUX IIPUMEPA.

Bonpocel, Bo3Hukmme y Bac B xone nekuui, peKOMEHyeTCsl 3alluChIBaTh
Ha TOJSX M TIOCIE OKOHYAHHUS JIEKIMU OOpaTUThCS 3a Pa3bICHEHHSIMU K
IIPENoAaBaTellto.

Heobxoaumo akTUBHO pabOTaTh ¢ KOHCIEKTOM JICKIIUHU: MOCTIE OKOHYaHUS
JEKUUU PEKOMEHIYETCS IIEpeYuTaTb CBOM 3allMCH, BHECTU IIONPAaBKU U
JIOTIOJIHEHU Ha NoJsAX. KOHCIEKTHI JIEKIMI PEKOMEHIYEeTCsl UCIIOJIb30BaTh IIpU
MOATOTOBKE K IPAaKTUYECKMM  3aHATUSAM, 3a4eTy, IpPU  BBINOJIHEHUH
CaMOCTOATEJIbHBIX 3aJJaHUMN.

HpaKTquCKI/IC HpI/I IMOATOTOBKEC K MPAKTUYCCKUM 3aHATHAM HCO6XOIII/IMO O3HAaKOMUTBCA C

3aHATHUA JUTEPaTypoil, pEeKOMEHIOBAaHHOMN IpernoiaBaTesieM, 1 KOHCIIEKTOM JICKLUI.
Heob6xommmMo pa3o0paThCsi B OCHOBHBIX MTOHSTHSIX.

CamocTosiTenbHas CornacHo yueOHOMY MJIaHy AUCLUUILUIMHBI Psii BOIPOCOB OOILEH IpOrpaMMel

pabora BBIHECEH [UIsl CAMOCTOSATEIbHOW MPOpabOTKU C TOCIEAYIOUIEH NpoBEpKOH

MOJTyYEHHBIX 3HAaHUM U UX 3aKPEIJICHNs Ha MPAKTUYECKUX 3aHIATHUSX.

CamocrosaTenbHass paboTa BKJIOYAET W3YYEHHE JIUTEpaTypbl, IOUCK
uHpopmanuu B ceTd MHTEepHET, MOArOTOBKY K NPAKTUYECKUM 3aHATUSAM U
3a4ery.

IloaroroBka K
3a4ery

[Tpu moaroToBke K 3a4eTy HEOOXOIMMO OPHEHTHPOBATHCS HA KOHCIIEKTHI
JIEKINH, peKOMEeHIyeMyto utepaTypy u Ap. [[oaroroBky k 3auety HE0OX0AMMO
HauuHaTh 3apaHee. CreayeT NpoaHAIM3UPOBATh HAYYHBIH M METOAUYECKUN
Marepuan y4eOHUKOB, Y4€OHO-METOIUYECKUX IMOCOOUM, KOHCIEKTHI JIECKIIHM.
3Hath POPMYIUPOBKH TEPMUHOB M YMETh WX YETKO BOCIPOU3BOJIUTEH. OTBETHI
Ha BOIPOCHI U3 MPUMEPHOTO TIEPEUHSI BOITPOCOB VISl TOATOTOBKU K 3a4ETy
myunie 00 ymarth 3apaHee. OTBEThI MOCTPOUTH B YETKOM U JIAKOHUYHOU dopMe.

10. Ilepeuensn

HH(POPMALMOHHBIX TEXHOJIOTMi, MCHOJb3yeMbIX IMPH OCYLIECTBJICHHUU

o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUILVINHE, BKJIYasi epe4eHb POrpaMMHOro odecrne4yeHust
1 MH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

10.1. IIepeuensv unghopmayuonnvix mexnonozui

— KomnbproTepHOE TECTUPOBAHUE 110 UTOraM U3Y4YEHHsI pa3JesIoB JUCLIUIIINHBI.

— IIpoBepka 1oMamHuX 3aJaHUN U KOHCYJIbTUPOBAHUE MOCPEACTBOM JIEKTPOHHOM IOYTHI.

— Hcnonp30Banue Cliaii-1pe3eHTalui IpU IMPOBEACHUN JIEKIIUOHHBIX U IIPAKTUYECKUX 3aHATUN.
- IHTepakTHBHOE OOLICHHE C TIOMOIIBIO IPOrpaMMbl SKype.

10.2. Ilepeuensv npozpammnozo obecnevenus

[Tpu ocymiecTBIeHUN 00pa30BATEIBLHOIO MPOIECcca MO TaHHON AUCHUIUINHE HCTIONB3YeTCs
cieayromiee I1O: ScientificView, ScilLab, OpenOffice, IIpor.-1a6. komruteke «I1T11D».



11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HeOOXOAUMONH [JIA OCYHIeCTBJIEHHS
0o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Hcnonp3yemble TpU W3YYEHUH TUCIHHUIUIMHBI CHEIUAIU3UPOBAHHBIC J1a00pATOPUU U KaOWHETHI
¢ oOopynoBaHHEM, KOMIBIOTEPHBIE  KJIAacChl, JICKUIMOHHBIE  ayAWTOPUH,  OCHAIICHHBIC
MYJIbTUMEINHHBIM 000pYyI0BaHUEM H T.I1., uMetomeMcs B UATD HUAY MUDU:

JlabopaTopus npsAMBIX MeTO10B IPe00pa30BaHus A/1ePHOIl JHePrun

KommnbrotepuzoBannoe paboyee mecto — 10 mT.

[IporpaMMHbIe 1a60paTOpHBIE KOMILIEKCHI

[Ipunrep -1

Ckamnep -1

MynpTumeaunanpoexrop — 1

VYcraHoBKa 10 reHepaluy ra3oBo-IbUIEBOM M1a3Msl -1.

12. Nuble cBeieHUs U (WJIM) MATEPHAJIBI

12.1. Ilepeuenv o00pazosamenvHvIX MEXHON0ZUN, UCHONL3YEMBIX HPU  OCYU{eCMEIeHUU
obpazosamenbHo20 npoyecca o OUCHUNIUHE

[TpumeHsiemMble Ha JIEKIIMOHHBIX 3aHITHSX:

. TexHonoruss KOHLEHTPUPOBAHHOIO 00ydeHus (mpoOieMHas JeKuus, JeKus-Oecena,
NpUBJICYECHNEC BHUMAHUS CTYJCHTOB K HamOoJiee BAXKHBIM BOIPOCAM TEMBI, COJIEPKAHUE M TEMII
U3JI0’KEHHS y4eOHOTr0 MaTepHaia ONpeessieTCsl ¢ y4eTOM OCOOCHHOCTEH CTY/IEHTOB)

. TexHonorust akTMBHOro oOy4yeHMs (BHU3yaslbHasi JIEKIMsS C pa300poM KOHKPETHBIX
cUTyalui)

IIpumensieMble Ha TPAKTUYECKUX 3aHATUSAX:

. TexHonorust akTUBHOTO OO0y4YeHMsl (BU3yasJbHbI ceMUHap ¢ Pa300poM KOHKPETHBIX
3a1a4).

. TexHoIO0rHusl MHTEPAaKTUBHOTO 00yueHHs (MO3TOBOM HITYpM: TpYINa MOJIydaeT 3a/1aHue,

Jlajiee TmpeInoiaraeTcs BhICKa3blBaTh KaK MOYKHO 00JIbIlIee KOJMYECTBO BAPUAHTOB PEILICHMUSI, 3aTEM U3
oOmiero duuciaa BBICKA3aHHBIX UACH OTOHMparoTcs HamOoJee YIadHble, KOTOPbIE MOTYT OBITh
WCIIOJIb30BaHbI Ha MPAKTHKE).

® TexHomorus ACJIOBBIX HUIP (I/IMI/ITaI_II/IH COpeBHOBaTeHLHOﬁ HUI'PBL: MAJIBIC T'PYIIIIbI
MOJIy4ar0oT OJWHAKOBBIC 3aJlaHHA W BBIIIOJIHAIOT UX HAa CKOPOCTH M KAYCCTBO, KOTOPOC OLUCHHBACTCA
npenoz[aBaTeneM).

6 9acoB MPOBOJATCS] B UHTEPAKTUBHOU (opMme.

Buja zanaruii

(mexknms, HaumeHoBaHME aKTUBHBIX H
Ne | CneumnajnbHbie BONPOCHI KouunyecTBo
. CeMHHAapBHI, HHTEPAKTHUBHBIX (hOpM
I sAAepHoi pusuku aK. 4. .
NMPaKTHYecKHue NpOBeIeHUs 3aHATHH
3aHATHS)

Paznoxenune mo
napruaibHbIM BOJHAM.

JIEKIASA 2
[TaprmanbHBIC aMIUTUTY/TBI.
®da3bl paccestHusl.

[TpobnemHuas nexumst

Merton ¢ynxmuit Mocra.
AHanmMTHYECKHE CBOKWCTBA
2 |mapruanbHBIX aMIUTATYI. JCKIUs 2 [TpoGiemHast eKIus
Hymu ¢ynxmuii Mocra.
CBsi3aHHBIC, BUPTYAIbHBIE U

DUKOHAJIBHOE pacCcestHuE.

JIEKIUS 2 [IpoOemuast IeKLUA
DyHKIUS TPOPUIIS. H p H




12.2. @opmuvr opzanuzayuu camocmoamenvruoi padbomel odyyarouuxca (memol, blHOCUMbBLE 014
CamMocmoamenvHo20 U3Y4YEeHUsA; GONPOCHL ONA  CAMOKOHMPOA; MUNOGble 3A0AHUA 0N
camonpogepKu)

Hepeqeﬂb TEM JJIS1 CAMOCTOATEIbHOMH paGOTbI CTYAEHTOB

1.PaccesHue B LIEHTPaJIbHOM CHJIOBOM ToJie. Pa3iioxkeHue no napuuanbHbIM BoiHaM. Dasbl
paccesinus. [lapunaneHble ceuyeHus.

2.Huzkosnepreruueckoe paccestaue. J{nmmuna paccesnus. [Ipubmmkenne 3 peKkTHBHOTO paanyca.
3.0ntuueckas TeopeMa. Onrryeckast Teopema s MapuuaibHbIX CEYEHUH.

4. KynonoBckoe paccestaue. @opmyna Pesepdopna. KynoHoBckoe paccesHue MpU HU3KUX JHEPTHSX.
Muoxutens ['amoBa. VYcioBUS NPUMEHHMOCTH TEPBOrO OOPHOBCKOTO MHPUOIMKEHUS  JUIS
KYJIOHOBCKOT'O PAaCCEsHMUS.

5.PaccessHre OBICTPBIX JJIEKTPOHOB Ha aTtoMax W sapax. DopmdakToper aromoB u siep. Popmyna
Morra. [IByxnapamerpuueckoe pacupenenenue Gepmu.

6.Meton ¢yukuuit Hocra. Perynsproe pemenue. VHTerpanbHoe ypaBHEHHE Ui PETYISIPHOTO
peneHus.

7.AHanuTHYECKHUE CBOMCTBa peryisipHoro peuienus u ¢yakuuit Mocra. Hynu ¢ynkuuu HMocrta Ha
¢uznueckom u HepuznueckoM ucte. CBsA3aHHbIE, BUPTYaJIbHbIE U PE30HAHCHBIE COCTOSIHUS.
8.Pe3onancHoe paccesnue. @Dopmynsl bpeiita-Burnepa u  ®ano. [umarpamma Aprana g
PE30HAHCHOI'O PACCESHHUA.

9. Teopema doka-KpsLioBa.

10.3ak0OH paJMOAKTUBHOIO pacmaja B paMKax KBAHTOBOM TEOPUM paccestHUs U YCIOBUS €ro
MIPUMEHUMOCTH.

11. Ympyroe u Heynpyroe paccessHue ObICTPBIX 3JIEKTPOHOB Ha aToMax, (popM@akTOpbl aTOMOB U
anep, npudmkenue bere.

12. TopMoO3Has cIOCOOHOCTH 3apskeHHBIX yacTull. dopmyna bere—bioxa.

13. 3akon 1/v.

14. DiikonanbHoe npubmkenue. Oyukuus npopuns. [Ipudbnnxenne Cutenko—I naybepa st
YIIPYroro paccessHusl HEUTPOHA Ha sJIpe.

15. Ontuyeckuit moteHuan. Paccesnue Ha aOCOMOTHO YEPHOM sIIpE B SHKOHATHHOM MPUOIHKEHUH.

Bonpocsl 1J1s1 CAMOKOHTPOJIs

1. IlpuBenuTe pelieHre KBaHTOBOMEXaHHWYECKOM 3amaun Kemepa nams cOCTOSIHMM paccesiHUsl U
BeIBeUTE U3 Hero Qopmyny Pesepdopma. Chopmynupyiite yciaoBue NPUMEHUMOCTH IEpBOTO
OOpPHOBCKOTO TPHUOMIKEHUSI ISl KYJOHOBCKOTO paccesHus. JlaliTe ompeneneHue KyJTOHOBCKOTO
napaMerpa.

2. laiite onpenenenue (GopMpakropa KBAHTOBOH CHUCTEMBI. 3alMIINTE BBIPAXKEHUE JUIS aMILUTUTYIbI
YIPYTOro paccestHus OBICTPOTO IEKTPOHA HA aTOME.

3.3ammmmTe BEIpaKEHUE TSI aMILTUTYABI YIIPYTOTO paccesiHus OBICTPOTO AIIEKTPOHA Ha OECCITMHOBOM
aape. Yro Takoe «aByxmapamerpuueckoe pacnpeneneaue ®depmm»? Kakas umnpopmanus Oblia
MoJlyueHa O TMapaMeTpax 3TOr0 paclpelielieHus W3 JaHHBIX [0 YIPYrOMYy pacCEesHUIO OBICTPBIX
JIEKTPOHOB?

4. JlaliTe ompe/eseHre MapuualbHbIX COCTOSHUM paccesHus W MapluaibHbIX aMIUIMTYA. 3aluIInTe
ypaBHeHue Jlunnmana-1lIBuHrepa s napuuaibHbIX COCTOSIHUM pacCesHUs.

5. JlaiiTe onpenenenue (a3 paccesHUS U 3aUIIUTE UX CBA3b C MAPLUATBHBIMUA aMILTUTYAaMHU.

6. 3anummure pasnoxenune dakceHa-Xonpimapka. CKOIBKO MapIHaIbHBIX BOJH Hato 3(QeKTUBHO
YYUTBIBATh B 3TOM Pa3JIOKEHUU?

7. Maiite onpenenenHue AIuHbI paccesHus. [louemy anmHa paccesiHUsI-BEILIECTBEHHAs BEIUUNHA?

8. Chopmynupyiite npubnanxenue d3pdexkTuBHOro pagnyca. KakoBsl mapameTpbl 3TOTO TPUOIMIKEHUS
JUIsL HEUTPOH-TIPOTOHHOT'O paccesiHus?

9. HaiiTe ompenelneHUe PETYIIpHOE pelieHue paauanbHoro ypaBHeHus Ilpeaunrepa u 3anuimmre



MHTErpajibHOE YPaBHEHUE AJIS PETYJIPHOTO PEIICHUS.
10. Haiite onpenenenne ¢pynkuun Mocta. Kak no ¢pynkuun Mocra onpenenuts (asy paccesHus?

11. Onuumre aHaTUTUYECKHE CBOWCTBA pEryisipHOro pemieHus U ¢yHkuuid MocTta i pa3iuuHbIX
TUIIOB MOTEHIMaNOB. ONUIIUTE CBS3b PEryJIPHBIX PEIICHH, OTBEYAOMUX HYIsIM GyHkunu Mocra Ha
¢u3nyeckoM U HEPU3UUYECKOM JIUCTE, CO CBA3aHHBIMU, BUPTYaJbHbIMH U  PE30HAHCHBIMU
COCTOSTHUSIMHU.

12. Kak mapameTrpusyeTcs BoIpaxeHue AJis (a3bl paccesHus MpU pe3oHaHCHOM paccestHun? Uto Takoe
«puBeneHHas sHeprusi»? 3anummute Gopmyinsl bpeiita-Burnepa u @ano. Kak ycrpoena nuarpamma
Aprana 11 pe30HaHCHOT'O paccesHus?

13. Chopmynupyiite Teopemy Poka-Kpriiosa.

14.Chopmynupyiite 3akon 1/V 1 yCI0BuUs €ro IpUMEHHUMOCTH.

15. 3anummTe BbIpaXEeHUs U1l CEUEHUH YIIPYTOTro M HEYNPYroro paccestHus OBICTPHIX JIEKTPOHOB Ha
aTomax. JlaiiTe onpeseneHne ynpyroro 1 Heynpyroro gopmQaxkropos.

16. Cdopmynupyiite npubmmkenue bere ans Heynpyroro paccesHusi ObICTPBIX JJIEKTPOHOB Ha
aToMmax.

17. 3akoH pagroaKTUBHOIO pacnaja U yCcIOBHs €ro IPUMEHUMOCTH.

18. 3amumure BeIpakeHUE JUIsl aMILTUTY/AbI YIIPYTOro paccesHUsl YaCcTHIbI B SIIKOHAIBbHOM
IpUOIMKEHUS U CPOPMYIUPYITE YCIOBUSI €M0 IPUMEHUMOCTH.

Tunoegwie 3a0anusn 0131 camonpogepku

1.Memnennsnii snexktpon ¢ sHepruei 0,034 »B ympyro paccemBaercss Ha artome. l[lpu 3Tom
T depeHaIbHOe CEYeHUE PACCesTHUS OKa3bIBAETCS MPAKTUUYECKU M30TPOIHBIM, a JeHCTBUTENbHAS
4yacTh aMIUIMTY/bl paccesiHUsl Ha HYJIEBOM yroil — paBHOM 4ao, T€ ao — OopoBckuil paauyc. Yemy
paBHa B 3TOM Clly4yae MHUMas 4aCTh aMIUIUTY bl paccesHus?

2.Y9actuna mMaccoil m HajeTaeT Ha IMOKOSLIYIOCS 4acTHLy Maccodl 3m.Berumcnure, BO CKOJIBKO pa3s
muddepepeHInanbHOE cedeHHe B Ja0OpAaTOpPHOM cHUCTEeME KOOpJAMHAT Ha HyJeBOHl yroy Oosblie
TuddepepeHIIaTbHOIO CEYeHHs B CHCTEME 1IEHTpa Macc (Ha TOT ke yroi)?

3. a —yactuna c sHeprueit E=20M»sB paccenBaercs Ha NOTEHLIMANE, palyC AEUCTBUS KOTOPOTO paBeH
5 @M. Yemy paBHO MaKCHMalbHOE 3HAYEHUE OPOMTAIBHOTO MOMEHTa, KOTOPOE HAJ0 YUMTHIBATH B
Pa3I0KEHUU aMIUTUTY bl pacCEesTHUS 10 NaplyaIbHbIM BOJIHaM?

4. Oynxkums npoduns  ommceiBaercs  popmymoiit (b) = (A+iB)exp(-a’b®). UYemy pasHO
TuddepeHraIbHOe ceYeHre Ha yrod 0°? BonHOBOE HHCITO pacceuBaroreiics 4acTuiis K.

5.M3BeCTHO, UTO B CHUCTEME «HEHUTPOH-aHTUIIPOTOH» HMMEETCS S-BOJHOBOE CBSI3aHHOE COCTOSIHHE C
sHeprued 83 M>B. OnummuTe 3Ty CUCTEMY, UCHONB3Ys MOJENb HMPSMOYTOJIBHOW SIMBI C PaglyCcoM
R=1.4 ®m u rnyOunoit Vo. Bprumciute Vo M cpaBHHUTE C COOTBETCTBYIOUIMM 3HAY€HHUEM ATOU
BEJIMUMHBI B CIIy4yae IEUTPOHa.

6. M3BecTHO, 4TO 111 CHUCTEMBl HEUTPOH-IIPOTOH B CUHIJIEHTHOM COCTOSIHUM JJIMHA paccesHus as=-
23.5 @m, a >ddexTuBHBIN paguyc paBeH los=2.7 @m. PaccuumTtaiite, MOJb3yACh 3TUMM JIaHHBIMH,
SHEPIrUI0 BUPTYAIBHOIO COCTOSIHUA B N-P — cucteMe. Bocnonp3yiTech claeayonMMH JaHHBIMU:

‘¢ = 197.3M>B ®m, mp=938.3 M>B/c?, mi=939.6 MaB/c?. Ykasanne: BOCIIOJIB3YHUTECh PA3I0KEHUEM
3 PEKTUBHOTO paauyca.

12.3. Kpamkuii mepmunonozuveckuii cioeaps

CedeHue paccestHUsI, aMIUTHTY/Ia PACCESTHHSI, COCTOSTHHSI PAaCCESTHUSI, MHTETPAIbHOE YPaBHEHUE TEOPHUU
paccesHust  (ypaBHenue  Jlunmmana-llIBunHrepa), = GOpHOBCKHME  psiibl,  HEPEISATUBHUCTCKHUE
(deifHMaHOBCKHE THAarpaMMBbl, Pas3lIOKEHHE MO MaplUUAIbHBIM BOJIHAM, MapUUAIbHBIC aMILTHTY/IbI,
¢a3el paccesHus, maplUaIbHbIE CEUCHUs, JUIMHA paccesiHus, npuommkenue 3¢hdekTuBHOro paaunyca,
(EeHOMEHOIOTHYECKHE HYKIIOH-HYKJIOHHBIC TMOTEHIMA/IBI, SACPHBIN KOP, ME30HHAsI TEOpPHUs SICPHBIX
CHJI, OINTHYECKash Teopema, KYJIOHOBCKOE paccesHue, ¢opmyna Pesepdopna, muoxurens ['amosa,
YOPYroe W HEYNpyroe paccessHue OBICTPHIX 3JEKTPOHOB Ha aTomax, (GopMQaKTOpsl aTOMOB U SIED,
npubimkenne bere, pynkuuu Mocra, perynspHoe perieHne, aHaATUTHIECKAE CBOMCTBA PETYIISIPHOTO



pemienus u ¢ynkuuit Mocra, nwynu ¢Qynkuuu Hocrta, cBsizaHHbIe, BUPTYyaJIbHbIE U PE30HAHCHBIE
COCTOSTHUSI, PE30HAHCHOE paccestHue, ¢Gopmynbl bpeiita-Burnepa u ®ano, muarpamma Aprana,
teopema Poka-KpbuioBa, siikoHansHOe npubanmxenue, GyHkuus npoduiis, npubamkenne CUTEHKO—
['mayGepa, CKOpPOCTHM TMEpPEeXOJ0B B KBAaHTOBBIX CHCTEMaxX, «30JI0Toe MpaBwio DepMuy, 3aKOH
pPaZMoOaKTUBHOTO pacmajaa, TOPMO3Hasg CIOCOOHOCTh 3apsbKEHHBIX vacTull, ¢opmyna bere—broxa,
Bperra, nuk 3akoH 1/v, mapamerp HEYIIPYrocTy.

[TporpamMmy cocTaBHiI:

B.J1. Illa6a0B, 1.¢.-M.H., podeccop otaeneHus ADuT

PenensenTnr:



JHUCT COTJTACOBAHUS PABOYEN ITPOI'PAMMBI U CIUILIAHBI

PaccMoTpena Ha 3acelaHUH OTIEICHMs
ouorexnomoruit UATD HUAY MUDU u

PEKOMEHI0OBaHa K NEPECYTBEPKIACHUIO

(mpoTtoxoi Ne '/ ZOT «0{» O 6 ZOz,Zr.)




