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l. HNEJN U 3AJJAYU TUCHHUTITINHBI
Henn:
I[aTb CTYACHTaM 3HaHHA 110 (bl/ISI/IKe PCHTI'CHOBCKOI'O U3JIYYCHUA HGO6XOIII/IMBIC IJ1s1 OCBOCHUA
CTYJICHTaMH TEOPHH MPOIECCOB BO3SHUKHOBEHHS PEHTTEHOBCKOTO M3JTyYEHUS U €ro
BSaHMOHeﬁCTBHH C B€IICCTBOM, HpHOGpeTeHHH HWMU HABBIKOB PCIICHUA IMPAKTHUYCCKUX 3a1a1 U
paboTHI HA COBPEMEHHOW PEHTICHOCIICKTPAJILHOM anmaparype.

3agaun:

3amaun Kypca:
- OCBOEHHE TEOPETHUYECKUX MIPEJCTABICHUNA O IPUPOJIE U CBOMCTBAX PEHTI€HOBCKOI'O U3IY4YEHUS
N OKCIICPUMCHTAJIbHBIX HABBIKOB MCIIOJIb30BAHUA PCHTICHOBCKOI'O U3JTy4YCHHUA.
- Pa3BUTHE y CTY/IEHTOB MHTEpECA K MO3HAHUIO (PU3MUECKUX SIBICHHUH, TPUOOPETEHUIO HABBIKOB
CaMOCTOSITENILHOTO U3y4eHUs (PyHIaMEHTAIbHBIX OCHOB HAYKH M UX MPUIIOKECHUH .

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO
VuebHasa aucuuiuinHa «Pu3uKa peHTTeHOBCKOTO U3JTy4eHUsD» BXOAUT B MoayJsib OOmias ¢usuka
6aszoBoii yactu b1.B.J[B.4 npodeccnonanbHOro nukiia OCHOBHOM 00pa3oBaTelbHON IPOrpaMMBbl
no HamnpasyieHuto 03.03.02 duzuka.
Jucnummna 6a3upyeTcs Ha 3HAaHUU CIICAYIOIINX TUCIHUIUINH, U3y4aeMbIX B TIEPHO/T
HOJArOTOBKU OakalaBpOB: MaTeMaTUUYECKHUI aHAIN3, aHAJIMTUYECKas FeoMeTpus, oo1as Gpusmka,
CTPOCHHE BEIECTBA, KBAHTOBAsI MEXaHUKA, AaTOMHAs U siJiepHas (pHU3HKa.

I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS JUCHUIIJIMHBI
[Ipouecc ocBOCHUS TUCIMIUIMHBI HAaIpaBiieH HA (OpMUPOBaHIE KOMIIETCHIINI B COOTBETCTBUH C
®I'OC BO u OII BO no nanpasnenuto noarotrosku 03.03.02 ®dusuxka.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUS] KOMIIeTeH Ml

HNuaauxkaropsl
Komnerenuust ., Pe3yabTarbl 00yyenust
KOMIeTeHI i

OIIK-1: CnocobeH NpUMEHSTh NKonx 2 [Ipumenars | 3nats: [Ipupony u cBolicTBa
0a3oBble 3HAHMA B 00nacTu GU3UKK | Oa30BbIe 3HAHUS B PEHTI€HOBCKOI'O H3JIyYeHHS,
Y UCTIOJIh30BATh UX B obmact HU3KKHY ISt TEOPETHUUECKHE OCHOBBI U 3aKOHBI
npoQeCcCHOHANTLHON IEATENHHOCTH, | PEUICHUS MPUKIAAHBIX | (PU3UKH PEHTTCHOBCKOTO M3ITy4YeHUS,
B TOM 4Hciie B chepe 3a1a4 mpaBuiIa 6e30nacHoi paboThI ¢
Mearoru4ecKoi NeATeNbHOCTH; npodecCHOHANBHON HUCTOYHUKAMH HOHU3UPYIOINX
OIIK-3: CtocoOHOCTB UCTIONB30BATh | AEATEILHOCTH U3TYYEeHUH.
0a30BbIe TEOPETHUECKHUE 3HAHUS YMeTh: UCIIONIB30BaTh 0A30BbIE
(byHAaMEeHTaJIbHBIX pa3zesioB o0Iei 3HaHUs B 00JIaCTH MaTEeMaTHKH,
U TEOPETHIECKOM (GU3HKH JUIs €CTECTBEHHBIX HAYK, TEOPETUUECKHE
pemenus npodeccoHaNbHBIX 3a/1a4; OCHOBBI (PH3HMKH TIPU U3YUCHUH
I1K-1: CnocoGHOCTH UCTIONIB30BATh (hM3UKYM PEHTTEHOBCKOT'O U3ITYYCHHUS;
CHEIMaTU3UPOBAHHbIE 3HAHUS B UCTIOJIb30BaTh, COBPEMEHHOE
o0act (GU3KKHU 7151 OCBOCHHS PEHTTeHOCTIEKTPaJIbHOE
npOoQHUIBHBIX HUINUECKUX o0opyaoBaHHE.
JTUCLUIUINH; Baaners: metogamu o0paboTku 1
TIK-2 Crioco6HOCTB TTPOBOUTH aHalii3a YKCIePUMEHTATILHON 1
Hay4yHbIE UCCIICOBAaHUS B TEOPETUUECKON HHPOpMATH HUIUKU
n30paHHOl 061acTH QU3NIECKUX PEHTT€HOBCKOTO U3ITyYEHHUSL.
HCCIIEOBAHUN C TOMOIIBIO
COBpPEMEHHOU MTPUOOPHOI Oa3bl U
MH(QOPMALMOHHBIX TEXHOJIOTHH.




V.

O0beM TUCHUIJIMHBI COCTABJIsAET 4 3aUeTHBIX eMHuI, 144 yacos,

COJAEPKAHUE U CTPYKTYPA JUCHUIIJINHBI

®opMa NPOMEKYTOUYHOM ATTECTANUMU: 3a4ET

4.1 CopepixaHue TUCUMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, ¢ YKa3aHUEeM BU/I0B YUeOHbIX 3aHATHI U 0TBEJeHHOI0 HA HUX KOJIHYeCcTBa
aKaJeMH4YeCKHX 4acoB

Ne

Pasgen gucumnamHbl/Tema Buapl yqe6|.|o[,‘1 pa60TbI, dopma TeKyLiero
n/H BK/IIO4asA CaMOCTOATE/IbHYIO paboTy obyuatoumxca , | KOHTPONA
ycnesaemoctu/
NPaKTUYECKYIO NOATOTOBKY U TPYA0EMKOCTb dopma
© (8 4acax) NPOMEKYTOYHOM
§ aTrectauuum
5 KoHTaKkTHaa paboTta npenogasaTens c ® - ?5 (no cemectpam)
= c QO
g obyvarowmmmcs I §5X
c = S ﬂ:
[ o T O
g Esx
(%] o O (1]
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5 g=e
] © S P =
o S s 5 | Jlekuun Cemunap/ KoHcynbTauua S &
5 7 < 2 MNpakTuyeckoe, ® B
°§’ g E % nabopatopHoe o -
S @ = 0 3aHAaTne/
1 2 4 5 6 7 8 9 10
1 BeeneHune 5 1 a4
T1. XapakTepuCcTUUECKOE PEHTTEHOBCKOE 16 2 6 8 YcTHbIN onpoc
W3ITy4YeHUe
T2. TopmO3HOE PEHTIEeHOBCKOE MU3/TyYeHne 14 4 0,2 YcTHbIii onpoc
4 T3. ICTOYHMKM PEHTTEHOBCKOIO U3/Tly4YeHuA 14 0,2 YcTHbIi onpoc
T4. NornouieHne peHTreHOBCKOro 20 6 0,2 12 YcTHbIi onpoc
n3nyyeHuA
6 | T5. PaccestHue peHTT€HOBCKOTO U3ITy4CHHS 21 3 6 0,2 12 YcTHbIN onpoc




7 T6. MpenomneHune n oTparkeHne 16 2 4 0,2 10 YcTHbIiA onpoc
PEHTreHOBCKOro U3ny4yeHunn
8 T7. TopMO3HOE U3TyYCHHE CBOOOTHBIX 11 1 2 0,2 8 YcTHbIli onpoc
AJIEKTPOHOB B 00JIyuaeMOM MaTepualie
9 T8. PeHTreHOBCKasa ¢pnyopecueHLmA 19 3 4 0,2 12 YcTHbIi onpoc
4.2. Il.1aH BHeayIMTOPHOI caMOCTOATeIbHOM padoThl ( B ToM uncie KCP) o0yyarommxcs no JucumininHe
CamocTosTenbHas pabota 00y4Jaronmxcs V4ebHo-
Cemectp . OunecHouHoe MCTOAMHICCKOE
Haspanue paszaeina, TeMbl Bun camocrosTensHOM Cpoku | TpymOeMKOCT CPEIICTBO obecneueHne §
pa6OTLI BBITNOJIHEHUS (uac.) CaMOCTOATEIbHOM
paboThI
Bsenenune 1-g Hen 6
T1. XapaktepucTuueckoe peHTT€HOBCKOE 1- 8
W3IIy4eHUE
T2. TopMO3HOE PEHTI€HOBCKOE M3TyUCHUE 3-4 8
7 |T3. IcTOYHMKYU PEHTI€HOBCKOTO U3IyUCHHS Pabora ¢ yueOHUKOM, 5-6 7
T4. Ilornonienne peHTTeHOBCKOr0 U3I1y4eHUs CIIPaBOYHOU JTUTEPATYPOU, 7-9 8 Vernsii onpoc
T5. PaccessHue peHTT€eHOBCKOTO M31y4eHUs IIEPBOMCTOYHHUKAMHU, 10-11 8
T6. Ilpenomnenue u oTpaxeHue KOHCIIEKTOM 12-13 7
PEHTT€HOBCKOTO M3ITY4YEeHHUSI
T7. Topmo3HOE U3iTyuyeHHe CBOOOIHBIX 14-15 7
AJIEKTPOHOB B 00Jly4aeMOM MarepHae
T8. PentrenoBckas QuryopectieHums 16-17 8
OO6muit 00beM CaMOCTOATENHHOM PabOThI O TUCIHHILTHHE (4ac) 67
N3 Hux o0BbeM caMoOCTOATENbHOW pabOThl C HCIOJIb30BAHHEM 3JIEKTPOHHOTO OOY4YEHUs U 0
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (4ac)




4.3.Coaepxxanue y4eOHOro MaTepuasia

Beenenwne. Mcropust craHOBIEHUS U Pa3BUTUS (PU3UKU PEHTTEHOBCKOTO H3IIyUCHHUS.

OTKpBITHE U YCTAHOBJICHUE MPUPOJIbI PEHTTEHOBCKOTO U3JIyueHusl, Tu(pakiysa Ha KPUCTAIUIAX,
XapaKTepUCTHUYECKasi U TOPMO3HAs COCTABIISAIONINE U3TYUYEHUS, KilacCu(puKanus
XapaKTePUCTHUECKUX CIIEKTPOB, TOPMO3HOM CIIEKTp, pEHTreHOBCKas quiyopecteHius. Jlaypearst
HoGeneBckoii npemMun 3a UCciaeI0BaHusl PEHTI€HOBCKOT0 n3ydeHusi. COBpeMEeHHOE COCTOSIHUE
(U3UKN PEHTI€HOBCKOTO HU3TYUYCHHUS.

T.1. XapakrepucTUuecKoe peHTT€HOBCKOE U3IIy4ECHHUE.

OHeprusi peHTT€HOBCKUX YPOBHEHM aTOMa, CHCTEMATHKA XapaKTEPUCTUUECKUX JIMHUN, 3aKOH
Mo3nu, criuH - AyOJIeThl B peHTT€HOBCKOM M3ITy4eHUH, TyOJIeThl SKPAaHUPOBAHUS, OTIPE/ICTICHHUE
IIOCTOSIHHBIX 3KPaHUPOBAHMS, TOHKAsI CTPYKTYPa PEHTT€HOBCKUX YPOBHEW, NHTEHCUBHOCTb JIMHUUI
XapaKTepUCTHUUECKOI'0 CIEKTPa, OTHOCUTENbHASI MHTEHCUBHOCTD JIMHUH (TIpaBuiia 0TO0pa, BIMSIHUE
"3aceeHHOCTH" YPOBHEW, UHTEHCUBHOCTh JIMHUN B MYyJbTHUILIETE, Iepexo bl Koctepa - Kponura,
IIPAKTUYECKOE ONIPEAEICHUE BEPOSITHOCTEN BHYTPUATOMHBIX IIEPEXO0B), BEIXO PEHTI€HOBCKOMN
(bayopecueHIINN, THTEHCUBHOCTD XapaKTePUCTUUIECKOTO U3TyYeHHs, BO30OYKIEHHOTO IIOTOKOM
3JIeKTPOHOB (6a30Bast GopMyIa, ydeT 00paTHOTO PACCESTHUS SJICKTPOHOB, MOTJIONICHNE B MUIIICHH,
a¢ ekt u3dupaTenbHOro Bo30yXKIeHUs, MOJEIUPOBAHHE MTPOLIECCOB BO30YKACHUS METOJIOM
CTaTUCTUYECKOTO OLICHUBAHMUS).

T.2. TopMO3HOE PEHTI€HOBCKOE U3TyYEHUE.

CrniekTpanbHOE pacipeieeHie HHTEHCUBHOCTH TOPMO3HOTO U3JlyueHus (0a30Bble ypaBHEHUS AJIs
Clly4aeB TOHKOM U MacCUBHOW MuIlleHH ), Moaudukanuu ypaBHenus Kpamepca,

IIPOCTPAHCTBEHHOE PACIpEeIEHHE TOPMO3HOTO U3JIyUEHUs, €r0 MOJSpU3aLus.

T.3. UcTOUHMKN PEHTT€HOBCKOTO U3ITyUYEHHUS.

N3nydyenune peHTreHOBCKUX TPYOOK (COOTHOIICHHE HHTEHCUBHOCTEN XapaKTepUCTUUECKON U
TOPMO3HOM COCTaBIIAIOIIMX, CIEKTPAIbHOE PAaCIPEACIICHUE U3IIYyUEHUs, BIUSHNAE HU CIIEKTPAJIbHYIO
WHTEHCUBHOCTH BO3BpaTa 00paTHO PACCESTHHBIX JICKTPOHOB). Bo30yKIeHNE pEHTTEHOBCKOTO
U3ITy4YeHUs TyYKOM MOHOB (XapaKTepUCTHUECKAs U TOPMO3HAs! COCTABJISIONINE), paJHOAKTHBHBIC
HCTOYHUKH (3aXBaT s,ipoM ieKTpoHa ¢ K-000104KkH, BHYTpEHHSISI KOHBEPCHUS, TOPMO3HOE U
XapaKTepUCTUUECKOE U3ITyYCHUE PAJIMOAKTUBHBIX HCTOUHUKOB, PEHTTE€HOBCKOE COITPOBOXKIECHHUE O
pacnaza), CHHXpOTPOHHOE PEHTI€HOBCKOE U3ITyYEHHUE, BHICOKOTEMITEpATypHast IIa3Ma Kak
UCTOYHUK PEHTTEHOBCKOT'O U3JIyUYEHUs, PEHTT€HOBCKHE J1a3€PBhl.

T.4. Ilornomienne peHTTeHOBCKOTO U3JIy4EHUSI.

DNEeKTPOHHBIN, YACTUYHBIN M aTOMHBINA K03()(PpUILIMEHTHI oriomeHus (BbIBO GOopMyIIbl B
KJIACCMYECKOM MPUOIMKEHNH, KBAHTOBO-MEXaHUYECKOE YTOUHEHHE), CKaYKH MOTJIOLICHMUS], CBA3b
MEX/y YACTUYHBIM U TMOJHBIM KO3 PHUIIMEHTaMU TOTJIOEHHs], TOHKasi CTPYKTypa KpaeB
MOTJIOLIEHUS, TMHEHHBINA 1 MacCOBBIA KOA((ULIMEHTHI OcadieHus, KO3PPUIMEHT ocnadiieHus
MHOTOKOMIIOHEHTHOTO BELIECTBA.

T.5. PaccessHue peHTTeHOBCKOIO H3ITy4EHUSI.

PaccesHue Ha cBOOOJIHBIX 3JIEKTPOHAX (KOrepeHTHOE paccesHue, Teopusi ToMcoHa, HEKOTepEeHTHOE
paccesiHue, Teopusi KomMmToHa, MHTEHCUBHOCTD U3JIyU€HUS, PACCESHHOTO Ha CBOOOIHBIX, YPAaBHEHHE
Kneitna-Hummunsi-Tamma, s51eKTpoHHBIE K03 (DUITMEHTHI paccessHus), KOTePEHTHOE U
HEKOTepeHTHOE paccessHie aTOMHBIMU 3JIEKTPOHAMH, aTOMHbIE ()aKTOPbI, COOTHOIIIEHHE
MHTEHCUBHOCTEH KOT€PEeHTHOT0 U HEKOT'€PEHTHOT'O pacCesHUs, paccessHie MaCCUBHBIM 00pasIioM,
JUHENHBINA U MacCOBBIM KO3 (PUIIMEHTHI paccesiHUsl, pacCestHie PEHTT€HOBCKOTO U3Ty4eHUS
YIIOPSAJOYEHHBIMU CTPYKTYpamMu, ypaBHeHus Jlays u Bynbda-bperros, pezonancuoe
koMmOuHanmonHoe (PamanoBckoe) paccestHue.

T.6. IIpenomienue u oTpa)keHUE PEHTTEHOBCKOTO U3JIy4EHUSI.

Jlucniepcusi peHTI€HOBCKOIO U3ITy4eHUs, aHOMaJIbHasl IUCIIEPCHsI, TPETOMIIEHHUE PEHTI€HOBCKHUX
Jy4ei, OJTHOE BHEUIHEE OTPaKEHHE JJIsl MPO3PAaYHbIX U HEMIPO3pauHbIX cpell, UHTepdepeHus
PEHTTEHOBCKOTO U3TYy4eHHUs (CJIOH - MOAJI0KKA, MHOTOCIIONHBIE CTPYKTYPHI, OJISI CTOSYUX BOJH),



MPAKTUYECKOE MCIIOJIb30BAaHUE ONITUYECKUX CBOMCTB (pacIiMpeHne BO3MOKHOCTEH pEHTT€HOBCKOM
CHEKTPOMETpUH, (POKYCHUPOBKA PEHTI€HOBCKOI'O U3TyUEHUS, pa3peliaronias u oTpakaTelbHast
CIOCOOHOCTH PEHTTEHOONITUYECKUX FIIEMEHTOB).

T.7. TopmozHoe u3nydeHHe CBOOOIHBIX 3JIEKTPOHOB, BOSHUKAIOUIMX B 00JIy4aeMOM MaTepuae.
@DOTO3JEKTPOHBI, 31EKTPOHBI Oke U 1eKTpoHb! oTaauu (KOMITOHOBCKHE), UX 3HEPTHUS U
MIPOCTPAHCTBEHHOE paclpe/ieieHne, TOPMO3HOE U3TyUYEeHUE pACCMATPUBAEMBbIX IEKTPOHOB MPU
NEPBUYHOM MOHOXPOMATUYECKOM U HEOJHOPOAHOM U3ITy4YECHHH PEHTI€HOBCKHX TPYOOK.

T.8. PentrenoBckas quryopecueHIms.

HHTEeHCHBHOCTH PEHTTEHOBCKO (piryopeciieHIIny, BIUSHIE HA Hee pa3MEpOB YaCTHII, 3aBUCHMOCTb
OT JUIMHBI BOJHBI IEPBUYHOTO U3ITYYEeHUS, MaTpUuHbIe 3 (HEKTHI (MOTIOMIEHUE dIIEMEHTaMU
MaTpuIlbl, U30UpaTenbHOe BO30YKIEHIE U N30HpaTeIbHOE MOTJIONICHNE, BIUSHUE TPOIIECCOB
paccesiHus), KaCKaIHbIH IepeHoc BaKaHCUi, HOHU3alKs aTOMOB (oTo- 1 Oke- 3JIeKTpOHaMH,
camoBo30yxkeHue L-000m04ku, 3pPeKThI TPEThEro MopsIKa, BO3MYIIAIOIIEE BIUSHUAC DJIIEMEHTOB,
s¢ ekt KoMIieHcau, Bo30ykaeHne GPIyopeclieHIIMY HEOJHOPOAHBIM IIEPBUYHBIM U3ITyYECHUEM,
MOHOXPOMAaTHUYECKUE MOJIETH HEOJHOPOAHOTO U3ITyYeHHS, MAaTpHUUHBIC 3P PEKTHI TPU
HEOJIHOPOJAHOM U3ITYyYSHHH, OCOOCHHOCTH BO30YK/I€HUSI aTOMOB 3JIEMEHTOB C MAJILIMU aTOMHBIMH
HOMEPaMHU.



4.3.1. llepeyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne Ne HanmeHoBaHue ceMMUHAPOB, NPAaKTUUYECKUX U N1abopaToOpHbIX TpyaoemkocTb (4ac.) OueHOYHble dopmupyembie
n/H | pasgena pabor cpeacTBa KomneTeHuum
M Tembl Bcero U3 Hux (vnpukaTopbl)
npakKTnyeckasn
noaroToBKa
1 2 3 4 5 6 7
1 T1 MN31 PeweHune 3agay no T1. 6 YcTHbIi1 onpoc OIIK-3, T[1IK-1
2 T2 M32 PeweHwe 3aga4 no T2. 4 YcTHbI onpoc Tect TIK-1,2
1
3 T3 N33 PeweHue 3agay no T3. 2 YcTHbI onpoc TIK-1,2
4 T3 JlaGopaTopHas  pabora  «PacmmdpoBka  PEHTICHOBCKOTO 7 VCTHbIl onpoc IK-1.2
CIIEKTPa»
5 T4 N34 PeweHue 3agay no T4. 4 YcTHblit onpoc Tect IIK-1,2
2
6 T4 NabopatopHana paboTa "PacueT maccoBbix KoadpduuneHToB ocnabnexHna" 2 YcTHbI onpoc T1K-1,2
7 T5 M35 PeweHwue 3agay no T5. 6 YcTHbI onpoc TIK-1,2
8 T6 M36 PeweHwune 3agay no T6. 4 YcTHbI onpoc TIK-1,2
9 T7 MN37 PeweHwne 3aga4 no T7. 2 YcTHbI onpoc T1IK-1,2
10 T8 N38 PelweHue 3agay no T8. 4 YcTHbIN onpoc T1K-1,2




4.3.2. IlepeyeHb TeM (BONMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3YYeHUEe CTyAeHTAMH
B paMKax camocTosiTeJbHoi padoTsl (CPC)

Ne Tema 3apaHue dopmupyeman | UAK
n/n KomneTteHuuA
1 2 3 4 5
1 BeegeHue OcmbicneHne maTepunana
nekuuii. MoarotoBKa K M3.
2 | T1. XapakTepuCcTUIECKOE OcmbicneHne matepuana
PEHTIEHOBCKOE U3JIyYeHUE nexkumit. Mogrotoska K M3.
3 | T2. Topmo3Hoe OcmbicneHne matepumana
pPEeHTreHOBCKOEe U3nyvyeHune nekumin. Moarotoska K M13.
4 | T3. NICTOYHMKM OcmbicneHne matepumana
PEeHTreHOBCKOro n3ny4yeHuns nexkumi. Moagrotoska K MN3.
5 T4. NornoweHne OcmbicneHne matepmana
PEHTreHOBCKOro nUsnydyeHuA nekuuit. MoarotosKa K M3. ONK-1, OIIK-3, | UaKe
6 | T5. Paccesinue OcMmbicneHne maTepuana IIK-1 MK1.2
PEHTT€HOBCKOI'0 U3JIy4eHUs nekumnn. MNogrotoska K 3.
7 T6. MpenomnenHue n OcmbicneHne matepmana
OTpa)KeHue PeHTreHOBCKOro nekumin. Moarotoska K M13.
n3ly4eHun
T7. TopMO3HOE H3IIy4eHUE OcmbicneHne matepuana
CBOOOJTHBIX 3JIEKTPOHOB B nexkumi. Mogrotoska K M3.
00JyyaeMOM MaTepuaie
T8. PeHTreHOBCKanA OcmbicneHue maTtepuana
dnyopecueHumns nekumin. Moarotoska K 3.

4.4. MeTonnueckne YKa3aHHs M0 OPraHU3aIUN CAMOCTOSTEIbHOI padoThl CTYI€HTOB

CamocTtosaTenpHas paboTa 6akanaBpoB — HHAUBHIyalbHAs yuyeOHasl e TEIbHOCTD,
ocyliecTBisieMasl 0e3 HEMOCPEICTBEHHOT0 PyKOBOJICTBA MPEIOIaBATENS , B X0J1€ KOTOPO
OakanaBp aKTUBHO BOCIIPUHUMAET, OCMBICIIUBAET MOJYYEHHYIO HH(POPMAIIHUIO, peliaeT

TEOPETUYECKHE U MTPaKTUUECKHE 3a/1auu. B mpoliecce mpoBeaeHMsI caMOCTOSITEbHON paboThI
dopmupyercs komnerenuus OITK-1.

Ha camocrostensHyto paboTy BBIHOCSTCS CIEAYIOLIME BOMPOCH 10 TEMaM JIUCHUIUIMHBIL:

T1. XapakTepuctuyeckoe peHTreHOBCKoe u3nyueHue. [IpopaboTka JIeKIIMOHHOro MaTepuaa 1
MaTepuaia MpakTUYeCKUX 3aHATHH.

T2. Topmo3HOe peHTreHOBCKoe u3nyueHue. IlpopaboTka IeKIIMOHHOro MaTepuaia i MaTepuana
MIPaKTUYECKHUX 3aHITHI.

T3. UcTOYHUKHN PEHTTeHOBCKOTO u3nydeHus. [IpopaboTka IeKIIMOHHOTO MaTeprania u
MaTepuaia MpakTUYeCKUX 3aHATHH.

T4. TlornouieHne peHTreHoBCKOro u3nyueHus. [IpopaboTka JeKIMOHHOrO MaTepuana u
MaTepuaia MpakTUYeCKUX 3aHITUH.

T5. PaccesiHue peHTreHOBCKOTro u3inyueHus. [IpopaboTka JeKIIMOHHOTO MaTepHasa u MaTepraia
MPAKTUYECKUX 3aHATHH.

T6. IIpenomieHne U OTpakeHne peHTTeHOBCKOro uanyueHus. [IpopaboTka JeKIMOHHOTO
MaTepualia i MaTepuana IpaKTUYECKNUX 3aHATHMN.

T7. Topmo3HOe u3ydyeHre cBOOOIHBIX 3JIEKTPOHOB B 001ydaeMoM Matepuaine. [IlpopaboTka
JIEKIIMOHHOTO MaTepuaia U MaTepuaia NpakTUYeCKUX 3aHITUH.



T8. Pentrenosckas (yopecuenius. [IpopaboTka JEKIMOHHOTO MaTeprana U MaTepuana
MPAKTUYECKUX 3aHIATHH.

KoHTponb caMmocTosTenbHON pabOThl IPOBOIMTCS HA MpakTU4eckux 3aHatusax u Ha KCP no
OKOHYAHUH TEM.

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

DnexTpoHHas WHPOPMAIMOHHO-O00pa3oBaTenbHas cpela YHUBEpCUTETa OOEeCTieunBaeT
JOCTYN K JJIGKTPOHHBIM YYEOHBIM H3JaHHUSIM M 3JIEKTPOHHBIM 00pa30BaTENIbHBIM pecypcam,
YKa3aHHBIM B pabod4eil mporpaMme TUCIUTUIMHEI (MOJTYIIS).

bubnuoTreunsiii (OHJ] YKOMILIEKTOBAH IMEYaTHBIMU 37aHUSMH W3 pacdyera He MeHee 0,25
AK3EMIUIApa KaXJI0T0 M3 U3JaHUN Ha OJHOTO OOYdYaloLerocs W3 YHCia JIML, OJHOBPEMEHHO
OCBAaMBAIOIINX COOTBETCTBYIOUIYIO JUCHHUILINHY (MOIYJIb).

OOyuvarommmMcs 00ecrievyeH JOCTYI K COBPEMEHHBIM MPO(EeCCHOHATBLHBIM 0a3aM JTaHHBIX
U MH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpEeNessercs B padouux
porpaMMmax JUCHUIUIMH (MOJyJIel).

a) mepevyeHb JUTEPATYPHI

1. TlaBnmunckuit [.B. OcHOBBI (U3MKU PEHTTEHOBCKOTO H3iIy4deHHs.- M.: Dusmariur,
2007, 240 c.

2. TlaBmuuckuii I'.B. Pentrenorckas dayopecuennus (MoHorpadwms).- Mpkyrck. M3-
Bo UI'Y, 2013, 85 c.

3. bioxun M.A., UIseiinep M.I". PenTrenocnekrpanbHbIii cripaBovHHK.: M.: «Haykay,

['maBHas penakius GU3MKO-MaTeMaTUYeCKOM muTeparypsl, 1982, 376 c.
0) nepuoauYeCKUE U3TAHUS
B) CIICOK ABTOPCKHUX METOAMYECKUX Pa3padoToK
r) 6a3bl JaHHBIX, HH(POPMALNOHHO-CTPABOYHBIE H MOHCKOBbIE CHCTEMbI
1. Hayunas 6ubnunoreka UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. BJ1 xaur 1 nponomkaromuxcs uznanuihttp://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cqgiirbis_64.htm?LNG=&C21COM=F&I121DBN=IRCAT&P21DBN=IRCAT
3. DrekTpoHHbI unTanbHbI 3a1 «budnmnoTex» https://isu.bibliotech.ru/
4. DnexTpoHHas oubimoreuHas cucrema «M3maarensctBo «Jlauby http://e.lanbook.com
5. DnekrponHas Oubnnoreunas cucrema «PYKOHT» http://rucont.ru

VI. MATEPHAJTBHO-TEXHUYECKOE OBECITEYEHUE JACHUTLIAHBI
(MOJTYJIST)

6.1. YueOHO-1a00paTOpHOE 000pPy10BaAHHE!
Kabuner penTreHoBcKo# pusuku, aymutopus 215, penrrenoBckuii cnextpometp PITI-3.

6.2. IlporpamMHoOe odecrievyeHme:
1. ABBY PDF Transformer 3.0 ITaker u3 10 HemmennbIx mnen3uit Per Seat (10mmm.) EDU. Kog
no3utn: AT30-1S1P10-102 Kotupoka Ne 03-165-11 ot 23.11.2011. BeccpouHo.
2. MicrosoftOfficeProPlus 2013 RUSOLPNLAcdmc. Kontpakt Ne 03-013-14 ot 08.10.2014.Homep
Jluniensun Microsoft 45936786. beccpouno.
3. WinPro10 RusUpgrdOLPNLAcdmc. Cybnunensuonnsiit qoroop Ne 502 ot 03.03.2017 Cuet Ne
®P3- 0003367 ot 03.03.2017 Axt Ne 4496 ot 03.03.2017 JIunensus Ne 68203568. beccpouno.
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4. Kaspersky Free (exxerogno oonoBisiemoe [10). Y cmoBus HCIIOIB30BaHUS TIO CCHUTKE:

http://www.kaspersky.ru/free-antivirus/ . beccpouso.

6.3. Texunuyeckue U 3J1eKTPOHHbIE CPEACTBA:

MynbTUMEINHHBIA TPOEKTOP, JKpaH (MO0 HEOOXOIUMOCTH), MEJOBas WM MapKepHas

JI0CKa.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Ha nekuusix ucronb3yloTCsi KOMITBIOTEpHBIE Tpe3eHTannu. [IpakTHueckue 3aHsITUS IPOBOIATCS
B UHTEpaKTHBHOH (opme. JTabopaTopHbie paboTsl MpoBOAATCA ¢ Hcnonb30BanueM [I19BM ¢

MOCTEAYIOMEH 3alUTOM.

ViIl. OHEHOYHBIE MATEPHUAJIBI IS TEKYIIEI'O KOHTPOJIA "

MMPOMEXYTOYHOM ATTECTAIIAU

Texkymuii KOHTPOJIb peanusyeTcs B Buae TeKyiiero koutposis Ha [131-1138 u mabopaTopHbix
paborax. Texymuii KOHTPOJIb HAIIPABJICH Ha BBIABICHUE CPOPMUPOBAHHOCTH KOMITCTEHITHIA

OIIK-1.

st peanuzanuy TeKyIero KOHTPOJIs UCIOJIb3yeTCs 0aUIbHO-PEUTUHTOBAsI CUCTEMA OLICHKH,

IIpuHATasA B YHUBCPCUTCTC.

YcBoeHue cTyIcHTOM OakallaBpoM U3y4aeMOU TUCIMIUIMHBI MaKCUMaIIbHO orleHuBaercs 100
Oamamu. MakcuManabHOE KOJIMUYECTBO OAIIOB 32 TEKYIYIO padOTy B CEMECTPE OrpaHUYHBACTCS
60-t0 GayutaMu, Ha OLIEHKY K3aMeHa MaKCHUMAIBHO npexycMoTpeHo 30 6amoB. Bo3MoXHBI
«trpemuanbhbiey 6arbl (0T 0 1o 10), KoTOpble MOTYT OBITH JOOABIEHBI 0aKalaBpy 3a AKTUBHbBIE
(dopMbI pabOThI, BEICOKOE Ka4E€CTBO BBIMOJIHEHHBIX IPAKTUUYECKUX PadOT U T.1I.

3a nmocemieHye oHOTo BUja 3aHATUsA gaetcs 0.53 6amna (34 3ansaruii (JI+I13) * 0.53 6amn = 18
Oaia), MaKCUMaTbHOE KOJIMYECTBO OAJIJIOB 32 MUCHMEHHBIN KOHTpoJb Ha [13 — 2.47 Gamna (17
3anatuit [13*2.47 Gann = 42 6amnoB).
[TapaMeTpsl OIIECHOYHOTO CPEJCTBA JIJIs TEKyIIero KonTposst Ha [131-T138.

Oruenka / 6asisl
Kpurepun
P OTIn4HO Xopo1io VY nosnerBopurensHo | HeynosneTBopur.
3.2 bamia. 2.5 6amra 1 Oamna. 0 OamoB
He BrITONIHEHEI MIIN
BrimonHeHnb! BrinmonHneHs! He
BrimmonaeHsl BBIIIOJTHEHEI HE
Brmmonnenue MOJHOCTBIO, MOJHOCTBIO,
N [IOJIHOCTBIO U IIOJIHOCTBIO U
3aJlaHui nonyuiens! 1 —2  |gomymienst 1 — 2
KOPPEKTHO JOTyIIEeHbI Ooree 3
OLIIUOKH OLIIUOKH
[0)1135(310) 4

BOl'[pOCbI IJIA TEKYIIET0 KOHTPOJIA IMPUBCACHDLI HUKE:

T.1 DHeprusi peHTTeHOBCKUX YPOBHEH aToMa. 3akoH Mo3mu. J[y0ieTsl B peHTT€HOBCKOM
U3Ty4eHUU. BBIX0a peHTreHOBCKON (h1yopeclieHIu .

T.2 Topmo3HO€E peHTreHOBCKOE M3nyueHue, ypaBHenue Kpamepca. [IpoctpancTBeHHOE
pacpeneneHue TOpMO3HOIO U31yYEeHU .

T.3 PeHTreHoBckMe U31ydeHus BBICOKOTEMITEPATYPHOH TUIA3MBI.

T.4 CKayuK¥ MOTJIOMIEHUS. DJISKTPOHHBINA, YACTUYHBINA M aTOMHBIN KO (HUITUEHTHI

noryiommeHus. CBsI3b MKy YaCTHYHBIM H MOJHBIM K03 pHIIMeHTaMu TTOTTIOICHNSI.
JIuHeWHBIN 1 MacCOBBIM KO PHUIUEHTHI 0CIA0ICHUS.
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T.5 Paccestnue Ha cBOOOIHBIX 31IeKTpoHAX. KorepeHTHOE M HEKOTepEHTHOE paccesiHue,
teopusi Komnrona. JInHelHbIN 1 MaccoBBI K03 dULIMEHTHI paccessHus. PaccesHue
PEHTTEHOBCKOI'0 U3JIy4€HHUsI YIIOPSA0UEHHBIMU CTPYKTypamMu. PezoHancHoe
koMOuHanoHnHoe (PamaHnoBckoe) paccesiHue.

T.6 [Ipenomnenue U OTpaxeHHe pEHTITEHOBCKOro u3iiyueHus. [lonHoe BHElIHEE
oTpaxkeHrne. POKyCUPOBKA PEHTT€HOBCKOIO U3TyUEHHUS.

T.7 Crosiure BOJIHBI B PEHTI€HOBCKOM JHMAIa30He.
T.8 Matpuunsie 3¢ dexTrl. Biusaue nporeccoB paccesiHis Ha HHTEHCUBHOCTD
PEHTIeHOBCKOM (hyopecuennun. M30uparenbHoe BO30YXICHHE .
Tecr 1.

1. X-nyuu otkpsin Bunsrensm Konpan Pentren B
1) 1885T. 2) 1891 . 3) 1895 . 4) 1899 .
2. PeHTreHoBckoe U31y4eHue HaXOUTCs Ha 1IKaie DM BOJIH MEXY
1) paguoBoIHAMU U UH(PAKPACHBIM H3ITyYCHHEM
2) uH(pakpacHbIM U CBETOBBIM HU3JIyYE€HUSIMU
3) CBETOBBIM U YIbTPaUOICTOBBIM U3TyUYECHUSIMU
4) cBETOBBIM U F'aMMa U3JIy4YE€HUSIMU
3. ITox sueprueit K-ypoBHS MOHUMAETCSI
1) sHeprust aTOMa C yIaJICHHBIM BAJICHTHBIM 3JICKTPOHOM
2) SHeprus aToMa C yIaleHHBIM dJICKTPOHOM U3 K-0005104KH
3) sneprus 3ekTpoHa B k-0600uke
4. DneKTpoHHbIE 000IOUKHU 00PA3YIOT SJEKTPOHBI C OIMHAKOBBIM 3HAYEHHUEM

1)n 2) | 3) m 4) mg

5. QHGKTpOHHbIe HOI[O6OJ'IO‘IKI/I 06p213y}0T QJICKTPOHBI C OIMHAKOBBIM 3HAYCHUCM
1)n 2) | 3)m, 4) m

6. [IpaBuna orbopa Hanboee BEPOATHBIX MEPEXOJI0B

1) | A|=0;] 431=0, 1 1 An=0 2) |Al|=1;] 43]=0, 1 u An=0

3) | A11=0,2;| 43]1=0, 1,2 u An=0 4 | A1=1;] A3 =1 u An=0

7. BepOHTHOCTI/I paaruaniuOHHOI'O U 6e3pa,Z[I/IaI_II/IOHHBIX Mepexoa0B AJIst L|'1'IOI[yp0BH$I OITMCBIBACT
COOTHOIIICHHCE:

1) @, *ay =1 2) @, +a, +f,,=1 3) L +a, +f,+f,=1
8. 3akoH Mo3nu BeIpaxaeT popmyia
21 1
—hy=he v=R(Z-o)| 5+ _
1 E=hv= /1 2) n?  n 3 JE =const(Z - o)
9. PacnipeniesieHre 3JIEKTPOHOB 52 25% 2p°® 3s? 3p® omHCHIBACT HX COCTOSHUS B aTOME
1) Ne 2) Cl 3) Ar 4) Ca 5) Kr

10. ITox UHTEHCUBHOCTHIO U3JTYYCHHSI TOHUMAETCS TIOJTHBIN MOTOK

1) GbOTOHOB MPUXOAIIMXCS B €AMHUILY BpEMEHHU Ha €IMHUILY TUIOIAId, HOPMaTbHOU K
HAIPABJICHUIO MTy4Ka

2) hOTOHOB, MPUXOIAMIMXCS HA €TUHUYHBIN HHTEPBAJI YHEPTUU WM AJIMHBI BOJHBI CIIEKTpPa
3) sHEpTrUM U3ITYICHUS, IPOXOIAIINN 32 €AUHUAIY BPEMEHU Yepe3 €IMHUYHYIO TIJIOMAIKY B
HaIIPABJICHUY HOPMAJIM K HEM M PACCYMTAHHBIM HA €IMHUILLY TEJIECHOTO yIJia

Tect 2.

1. BeixooM ¢iryopecuieHIINH Ha3bIBAIOT:
1) BepoaTHOCTb HCITyCKaHUSI PEHTT€HOBCKOTO (DOTOHA aTOMOM TIPH MEepexoie U3
MOHM3UPOBAHHOI'O COCTOSIHUS B OCHOBHOE.
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2) OTHOIIIEHUE YMCITa MOHU3AIUH C UCITyCKaHUEM PEHTTEHOBCKUX (JOTOHOB K 00IIEMY YUCIIO
MOHM3AIMI B 000JI0YKE.

3) BeposATHOCTb UCITyCKaHUS OKe-3JIEKTPOHOB.

4) BeposiTHOCTB HiepepacnpeiesieHus] BAKaHCUN MEXy 11010007109KaMu aToMa.

2. ®opmyna

o, +a, +f,+f,=1

OnuChIBAaCT BEPOSITHOCTH MIEPEXOJI0B IS
1) Lyy-rioaypoBHs 2) s Ly-nogypoBust  3) Jis Li-moxypoBHS .

3. [lonepeuHoe ceueHUE HOHU3ALNUU UMEET Pa3MEPHOCTD:
1) OapH 2) cm? 3) cm? kB2,
4. 3aKOH TOPMOXKEHHUSI SJIEKTPOHOB - 3TO
1) 3aBUCUMOCTH YHCJIa HOHU3ALMHI OT ITyTH TOPMOXKEHHS JIEKTPOHA
2) 3aBUCUMOCTb HEPTUHU AJIEKTPOHA OT MPOMIEHHOTO UM IyTH
5. O0paTHO paccesiHHbIE JIEKTPOHBI — 3TO:
1) 251eKTPOHBI, OTPAKEHHBIE B HAIIPABICHUHU POTHUBOIIOIOKHOM JBUKEHUIO IEPBUYHOIO MTyYKa
2) BJIEKTPOHBI, JIBMKYIIUECS B PA3JIMYHBIX OT HAYAJIHLHOTO HAITPABICHHSIX
3) 2NeKTPOHBI, KOTOPHIE MOKUIAIOT 00pa3el] U He YJaCTBYIOT B HOHU3AIIMU €T0 aTOMOB
6. ®opmyna Kpamepca niis CrieKTpajibHON HHTEHCUBHOCTH TOPMO3HOTO U3IIYYEHUS — 3TO
dbopmyna:
1 1)1 N K, 7 1 1)1

|, =k,2| == |5 =27 —-=|=
1 le =CZ(E, - E) 2) A AE 3) *The (4 A)2

7. JlnvHa BOITHBI, COOTBETCTBYIOIIAS MAaKCUMYMY (DYHKIIMA HHTEHCUBHOCTH HEIIPEPHIBHOTO
CIIEKTPAa paBHA:

1) Amax=1,3%0 2) Amax=1,5A0 3) Amax=2A0 4)
Amax=2,5ko
8. OcnabyeHue peHTIT€HOBCKOTO U3JIYUECHUsI B BEIIECTBE TPOUCXOAUT U3-3a €Tr0:
1) moromeHus 2) paccesHus 3) mudpakuun 4) MOTJIONICHUS U PaCCEsTHUS.

9. DnexTpoHHBIH KO3 (HULUEHT UCTUHHOTO MOIJIOIIEHUS — 3TO:

1) BEPOSTHOCTB MTOTTIONICHHS TOTOKA PEHTTEHOBCKOrO H3ITydeHHs ceuenneM | cm? oqHIM
JIEKTPOHOM aTOMa, PACHOJIOKEHHOTO B IIPEJIENIaX ITOrO CEUCHMS.

2) monepevyHoe ceyeHue, B pe/iesiax KOTOPOro peHTTeHOBCKOE U3ITydeHHEe 0053aTeNIbHO
MIOTJIOTHTCS] aTOMOM

3) monepedHoe ceueHUE B3aMMOAECHCTBHS PEHTTEHOBCKOTO U3ITy4eHHUs C SJIEKTPOHOM aToOMa.
10. Kak 0003Ha4yaroT TMHEHHBIA KOAPGUIUEHT 0CIa0IeHNs PEHTT€HOBCKOTO U3JIy4eHus?

1) Oa 2) Ta 3) ,U| 4) lum
OueHoOYHBbIE CPEICTBA ISl IPOMEKYTOUYHOI aTTecTanuu (B (popme 3auera)

[TpomesxyTouHas arTecTalus HalpaBlieHa Ha MPOBEPKY C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
OIIK-1 u npoBoautcs B popme 3auera. Dopma mpoBeeHUS 3a4eTa — YCTHBIN 10 OuiieTaM Win
NUCbMEHHBIN 1O OUJIeTaM.

bunet cocTouT U3 0IHOTO TEOPETUYECKOTO U OJTHOTO MPAKTUYECKOTO BOMpoca. 3alaHus
(OmuteTsl) UTs MpHieMa 3a4eTa ¢ OLIEHKOM BBIIOJIHEHBI MHOTOBAPHAHTHBIMU, YTOOBI HCKIIIOUUTh
BO3MOXXHOCTh CIIMCBIBaHUS 1 0OMeHa nH(popMalre B Xoe 3a4era.

CryneHT 6akayaBp JOMyCKaeTCs K 3a4€Ty B TOM CIIydae, €ClIi B TeUSHHE CEMECTPA 3a TEKYIIYIO
paboty Habpano 40 6ayoB u 6o7ee. B mpotuBHOM ciydae BoicTaBiseTcs () CECCHOHHBIX
6amutoB. Bo Bpems 3auera cTyneHT OakanaBp MoxkeT HaOpath 10 30 6amnoB. Ecnu Ha 3auete
OTBET CTYJIeHTa olleHuBaeTcs MeHee yeM 10-1o OayuiaMu, TO 3a4eT CYUTAETCs HE CIaHHBIM,
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CTYIEHTY OakanaBpy BbIcTaBisieTcst 0 6a/UIOB, a B BEIOMOCTDb BBICTABIISICTCS OIICHKA «HE

3a4TCHOY.

Ecnu na 3a4ere crynent Habupaet 10 u Gonee 6ayioB, To OHU NPUOABISIOTCA K CyMMe 0aiioB

3a TEKyYIYyI0 padoTy, 3a4eT PUKCUPYETCs B BEIOMOCTH M 3a4ETHON KHU)KKE CTY/ICHTOB.
[IpenonaBaTens UMeeT PaBo (PUKCHPOBATH 3a4eT, €CIIM CyMMa 0ayuIoB, HabpaHHast

CTYJCHTOM 32 TEKYIIYI0 paboTy cocTaBuT 70 6asios.

IIpumepHBbIii IepeyeHb BONPOCOB U 33/IaHUM K 3a4eTy

1. OHeprus peHTTeHOBCKUX YPOBHEHN aToMa

2. CucremaTHKa XapaKTepUCTUYECKUX JTUHUI

3. 3akoH Mo3nu

4. Jly6iieThl B pEHTT€HOBCKOM H3JTyYeHHUH

S. ToHKas CTpyKTypa pEHTTEHOBCKUX YPOBHEMN

6. WMHTEeHCUBHOCTD JIUHUIA XapaKTePUCTUYECKOTO CIIEKTpa

7. [Tepexonwl Koctepa — Kponura

8. BbIxoj peHTreHOBCKOH (uryopeciieHIINH

9. Topmo3HOE peHTIeHOBCKOE M3TydeHue, ypaBHeHne Kpamepca

10.  IIpocrpaHCcTBEeHHOE pacpeeeHHe TOPMO3HOTO U3ITYUECHUS

11.  TlormomieHne peHTIeHOBCKOTO U3TYIEHUS, CKAUKU TOTJIOIICHHS

12. DNEeKTPOHHBIH, YACTUYHBINA U aTOMHBIA KOA(PUITUEHTHI TOTJIOMICHUS
13.  CBs3b M@Ky YACTUYHBIM U TIOJTHBIM KO PUIIMEHTAMH MOTIIOMIECHHUS
14,  JluneiHbId 1 MaccOBBIH KO PHUITUEHTHI OcTabIeHus

15. ToHKas CTpyKTypa KpaeB MOIVIOLIEHHUS

16.  PaccesHue peHTI€HOBCKOTO U3ITy4EHUs

17. Paccesinie Ha CBOOOAHBIX AJIEKTPOHAX

19.  KorepeHTHOE paccesHue

20.  HexorepeHTHOe paccesHue, Teopust Komnrona

21.  CooOTHOIIEHNE UHTEHCUBHOCTEH KOT€PEHTHOTO U HEKOT€PEHTHOI'O PacCesHUS
22.  JIuHeWHBIN 1 MacCCOBBIA KOO PHUIIMEHTHI pacCEesTHUS

23.  PaccesHue peHTT€HOBCKOTO M3JIy4eHHs YIOPSIOUEHHBIMHU CTPYKTYpPaMH.
24.  PesonancHoe komOnHarmonHoe (PamaHoBcKkoe) paccesiHue

25.  IlpenomieHue U oTpakeHUE PEHTT€HOBCKOTO U3ITyYECHUs

26.  TlonHOE BHEIIHEE OTPAKCHHE

27.  DokycHpOBKa PEHTT€HOBCKOT'O U3Iy4EeHHUs

28.  PenrtreHoBckas GryopecueHI s
29.  Marpuunslie 3¢pexTor
30.  HMzbuparenpHOE BO3OYKICHHE

[IporpamMma cocrtaBieHa B coorBercTBuM ¢ TpeboBaHusiMu ®I'OC BO mno HampaBieHHIO
noaroroBku 03.03.02 dusuka.

Pa3paborumk:

é/_ 4%’%/%// 1.T.H., npodeccop B.S. bopxonoes
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[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapsl oOmIeil 1 IKCIIepUMEHTaTbHON (PU3UKU

«31» saBaps 2023 r.
IIporoxon Ne _7 j
3aB. kadenpoii ’:?7 / 1.¢.-M.H., mpodeccop A.A. 'aBpuiitox

Hacrosimass mporpamMa He MoOKeT OBbITh BOCHIPOM3BeleHAa HM B Kakoil dopme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOTI'0 Pa3pelICHUs Ra(])eupbl-pa3paﬁqunKa nmporpaMmmbl.
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