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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 BOSHUKHOBEHUS PEHTICHOBCKOTO U3JIYYCHHS U €TO
BSaHMOHeﬁCTBHH C B€IICCTBOM, HpHOGpeTeHHH HWMU HABBIKOB PCIICHUA IMPAKTHUYCCKUX 3a1a1 U
paboTHI HA COBPEMEHHOW PEHTICHOCIICKTPAJILHOM anmaparype.

3agaun:

3amaun Kypca:
- OCBOEHHE TEOPETHUYECKUX MPEJCTABICHUN O IPUPOJE U CBOMCTBAX PEHTTEHOBCKOIO M3JIy4eHHUS
N OKCIICPUMCHTAJIbHBIX HABBIKOB MCIIOJIb30BAHUA PCHTICHOBCKOI'O U3JTyYCHHU.
- Pa3BUTHE y CTY/IEHTOB MHTEpECA K MO3HAHUIO (PU3MUECKUX SIBICHHUH, TPUOOPETEHUIO HABBIKOB
CaMOCTOSITENIEHOTO U3yUeHHs (PyHIaMEHTaIbHBIX OCHOB HAYKH U UX MPUII0KECHUH.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOIIBO
VuebHasa aucuuiuinHa «Pu3nKa peHTTeHOBCKOT0 U3JIyYeHMs» BXOAUT B MoayJib Obmas pusuka
6aszoBoii yactu b1.B.J[B.4 npodeccnonanbHOro nukiia OCHOBHOM 00pa3oBaTelbHON IPOrpaMMBbl
no HamnpasyieHuto 03.03.02 duzuka.
Jucnumumna 6azupyercs Ha 3HAHUU CIICAYIOMINX TUCIHILIINH, U3y4aeMbIX B TIEPUO/T
HOJrOTOBKU OakajlaBpOB: MaTeMaTHUUECKUI aHaIN3, aHAJTUTUYEeCKasi FeoMeTpus, oomas 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 OIIBO no nanpasnenuto noarorosku 03.03.02 dusuxa.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM J0CTHKEHHUSI KOMIIeTeHIU

HNuaauxkaropsl
Komnerenuust ., Pe3yabTarbl 00yyenust
KOMIeTeHI i

OIIK-1: CnocobeH NpUMEHSTh NKonx 2 Ipumensats | 3narts: [Ipupony u cBolicTea
0a3oBble 3HAHMA B 00nacTu GU3UKK | Oa30BbIe 3HAHUS B PEHTI€HOBCKOI'O H3JIyYeHHS,
Y UCTIOJIh30BATh UX B obmact HU3KKHY ISt TEOPETHUUECKHE OCHOBBI U 3aKOHBI
npoQeCcCHOHATLHON IEATENHHOCTH, | PEUICHUS MPUKIAAHBIX | (PU3UKH PEHTICHOBCKOTO M3ITyYeHUS,
B TOM 4Hciie B chepe 3a1a4 mpaBuiIa 6e30nacHoi paboThI ¢
Mearoru4ecKoi NeATeNbHOCTH; npogeccHoHANEHON HUCTOYHUKAMH HOHU3UPYIOINX
OIIK-3: CtocoOHOCTB UCTIONB30BATh | AEATEILHOCTH U3TYYEeHUH.
0a30BbIe TEOPETHUECKHUE 3HAHUS YMeTh: UCIIONIB30BaTh 0A30BbIE
(byHAaMEeHTaJIbHBIX pa3zesioB o0Iei 3HaHUs B 00JIaCTH MAaTEMAaTHKH,
U TEOPETHIECKOM (GU3HKH JUIs €CTECTBEHHBIX HAYK, TEOPETUUECKHE
pemenus npodeccroHaNbHBIX 3a/1a4; OCHOBBI (PH3HMKH TIPU U3YUCHUH
I1K-1: CnocoGHOCTH UCTIONIB30BATh (hM3UKYM PEHTTEHOBCKOT'O U3ITYYCHHUS;
CHEIMaTU3UPOBAHHbIE 3HAHUS B UCIIOJIb30BaTh, COBPEMEHHOE
o0act (GU3KKHU 7151 OCBOCHHS PEHTTeHOCTIEKTPaJIbHOE
npOQHUIBHBIX HUINIECKUX 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.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCUUIJIMHBI COCTABJIsAET 4 3aUeTHBIX equHuL, 1444yacoB,
®opMa NPOMEKYTOUYHOM ATTECTANUMU: 3a4ET

4.1Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, C YKa3aHHEM BUA0B YU4eOHbIX 3aHSITHIl M OTBeIEHHOI0 HA HUX KOJIHYeCTBa
aKaJeMH4YeCKHX 4acoB

No Pa3znen nucuumnimHb/TeMa Buner yaeOHOI paboThI,
/H S BKJTI0YAsi CAMOCTOSITEIIbHYIO paboTy 00yJarommxcs,
g MIPAKTUYECKYIO TIOITOTOBKY M TPYIOEMKOCTh
=
o (B yacax)
= dopma  TEKyLIETO
2 | £5 »
KOHTPOJIS
o S 5 2 S 6O p
= 2 3 T = ¥ | ycneBaemocTu/
3 o S g KonraktHas paboTa mpermnogaBaTens ¢ 2 2 o | dopma
3 = o 00yJaroIIMMHUCs ETo p .
3 3 =g 5 2 & | IPOMEKYTOUHOM
<
m ékg 5 * & | arrecranun
= S = ©'| (o cemectpam)
< =
S Cemunap, / S é EE
MPAKTUIECKOe
2 Jlexuust P > |KoHcynbTanus S
nmabopaTopHoOe =
3aHaTHE/
1 2 3 4 5 6 7 8 9 10
1 Beenenue 7 5 1 4
2 T1. XapakTepucTrueckoe peHTT€HOBCKOE 7 16 2 .
6 8 YCTHBIN ompoc
W3ITy9YeHUE
3 T2. TopMO3HOE PEHTT€HOBCKOE U3ITYyYEHHE 7 14 2 4 0,2 8 YcTHBIN onpoc
4 T3. UCTOYHUKHN pEHTTE€HOBCKOTO 7 14 2 .
p 4 0,2 8 YcTHbI# onpoc
W3ITy4eHUs
5 T4. Tlornomenne peHTTeHOBCKOTO 7 20 2 .
Hl P 6 0,2 12 YcTHBIH ompoc
W3ITy4eHUs




6 T5. PaccesiHue peHTreHOBCKOr0 U31y4eHUs 21 3 0,2 12 YcTHBIN onpoc
7 | T6. Ilpenomnenue u OTpaxeHue 16 2 .
P P 0,2 10 YcTHBIN onpoc
PEHTIE€HOBCKOI'0 U3Jy4EeHHUs
8 | T7. Topmo3HOe u3iyuyeHne cBOOOIHBIX 11 1 .
P 1 0,2 8 YcTHBIH onpoc
JIEKTPOHOB B 001y4aeMOM MaTepualie
9 T8.PentrenoBckas GuyopectueHIus 19 3 0,2 12 YcTHBIN onpoc
4.2. Tl1aH BHeayITMTOPHOI caMOCTOSITe/IbHOI padoTsl (B ToMm uncie KCP) o0yyaommxes mo 1ucuumninHe
CamocrosTenbHas pabora 00y4aromuxcs V4eOHo-
METOANYECKOEe
Cemectp OueHouHoe
Hassanue pasnena, TeMbl Bun Cpoku TpynoemkocThb CDEICTEO obecrnieueHue
CaMOCTOSITEJIBHOW paOOThI| BHITOTHEHUS (dac) p CaMOCTOSTeIbHOM
paboTHI
BBenenue 1-a wen 6
T1. XapakrepucTuueckoe peHTTEHOBCKOE 1.2 8
U3JIy4yeHue
T2. TopMO3HOE PEHTTEHOBCKOE U3ITyUECHUE 3-4 8
Pabora ¢ yueOHUKOM,
7 |T3. IcTOYHHMKYU PEHTI€HOBCKOTO U3IyYCHHS . 5-6 7
CIIPaBOYHOM
T4. Ilornomienyne peHTT€HOBCKOTO U3JIy4YEHUs . 7-9 8 .
JUTEPATypPOH, VYcTHBIN onpoc
T5. PaccestHre peHTT€HOBCKOTO M31y4ECHHUSI 10-11 8
T6. TpenomieHre U OTPaXKEHUE HICPEOCTORHIIAMIL,
4P p KOHCIIEKTOM 12-13 7
PEHTTEHOBCKOTO M31Y4YECHHUSI
T7. Topmo3HOE U3iTyuyeHHE CBOOOIHBIX 14-15 7
AJIEKTPOHOB B 00JIy4aeMOM MarepHae
T8.PentrenoBckas quyopecueHIus 16-17 8
OO61muii 00beM CaMOCTOATENbHOM PaboThl O JUCIMILIMHE (4ac) 67
N3 HUX 00bEeM CaMOCTOSTENbHOW pabOThl C HUCMOJIb30BAHUEM 3JIEKTPOHHOTO OOy4YeHUS U 0
JTMCTAHITMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI (4ac)




4.3.Coaepxxanue y4eOHOro MaTepuasia

Beenenwne. Mcropust craHOBIEHUS U Pa3BUTUS (PU3UKU PEHTTEHOBCKOTO H3IIyUCHHUS.

OTKpBITHE U YCTAHOBJICHUE NMPUPO/Ibl PEHTTEHOBCKOTO U3JIyueHusl, Tu(pakiysa Ha KpUCTAJUIaXx,
XapaKTepUCTHUYECKasi U TOPMO3HAs COCTABIISAIONINE U3TYUYEHUS, KilacCu(puKanus
XapaKTePUCTHUECKUX CIIEKTPOB, TOPMO3HOM CIEKTP, PEHTIeHOBCKas quiyopecteHius. Jlaypeatsl
HoGeneBckoii mpemMun 3a UcciaeI0BaHus PEHTI€HOBCKOTO U3aydeHusi. COBpeMEHHOE COCTOSIHUE
(U3UKN PEHTI€HOBCKOTO HU3TYUYCHHUS.

T.1. XapakrepucTUuecKoe peHTT€HOBCKOE U3IIy4ECHHUE.

OHeprusi peHTT€HOBCKUX YPOBHEHM aTOMa, CUCTEMATHUKa XAPAKTEPUCTUUECKHUX JIMHUN, 3aKOH
Mo3nu, criuH - AyOJIeThl B peHTT€HOBCKOM M3ITy4eHUH, Ty0IeThl SKpAaHUPOBAHUS, OTIPEICTICHHUE
IIOCTOSIHHBIX 3KPaHUPOBAHMS, TOHKAsI CTPYKTYPa PEHTT€HOBCKUX YPOBHEW, NHTEHCUBHOCTb JIMHUUI
XapaKTepUCTHUUECKOI0 CIEKTPa, OTHOCUTENbHASI MHTEHCUBHOCTD JIMHUH (TIpaBuiia 0TOOpa, BIMSIHUE
"3aceIeHHOCTH" YPOBHEW, UHTEHCUBHOCTh JIMHUI B MyJIbTHUILIETE, Iepexoabl Koctepa - Kponura,
IIPAKTUYECKOE ONIPEAEICHUE BEPOSITHOCTEN BHYTPUATOMHBIX IIEPEXO0B), BEIXO PEHTI€HOBCKOMN
(bayopecueHIINN, UHTEHCUBHOCTD XapaKTePUCTHUECKOTO U3TyUYeHHsI, BO30OYKIEHHOTO IIOTOKOM
3JIeKTPOHOB (6a30Bast GopMyIa, ydeT 00paTHOTO PACcCESHUS IEKTPOHOB, MOTIIOMICHNE B MUIIICHH,
s ekt u3dupaTenbHOro Bo30YXKIeHUs, MOJEIUPOBAHKE MTPOILIECCOB BO30OYXKACHUS METOJIOM
CTaTUCTUYECKOTO OLICHUBAHMUS).

T.2. TopMO3HOE PEHTI€HOBCKOE U3TyUEHUE.

CrniekTpanbHOe pacipeieeHie HHTEHCUBHOCTH TOPMO3HOTO U3JlyueHus (6a30Bble ypaBHEHUS AJIs
Clly4aeB TOHKOM U MacCUBHOW MuIlleHH ), Moaudukanuu ypaBHenus Kpamepca,

IIPOCTPAHCTBEHHOE PACIpPEeI€HHE TOPMO3HOTO U3JIyUEHUs, €ro NOJspU3aLusl.

T.3. UcTOUHMKN PEHTT€HOBCKOTO U3TyUEHHUS.

Nznydyenune peHTreHOBCKUX TPYOOK (COOTHOIICHHE MHTEHCUBHOCTEN XapaKTEPUCTUUECKOU U
TOPMO3HOM COCTaBIIAIOIIMX, CIEKTPAIbHOE PAaCIPEACIICHUE U3IIYyUEHUs, BIUSHNAE HU CIIEKTPAJIbHYIO
WHTEHCUBHOCTH BO3BpaTa 00pAaTHO PACCESTHHBIX JIEKTPOHOB). BO30YyX1eHHE PCHTTEHOBCKOTO
U3ITy4eHUs TyYKOM MOHOB (XapaKTepUCTHUUECKast U TOPMO3HAsl COCTABJISIONINE), PAIMOAKTUBHBIC
HCTOYHUKH (3aXBaT s,ipoM ieKTpoHa ¢ K-000104KkH, BHYTpEHHSISI KOHBEPCHUS, TOPMO3HOE U
XapaKTEpUCTUUECKOE U3ITyYCHUE PAJIMOAKTUBHBIX HCTOUHUKOB, PEHTTE€HOBCKOE COIIPOBOXKICHUE O/
pacnaza), CHHXpOTPOHHOE PEHTI€HOBCKOE U3ITyuyeHUe, BBICOKOTEMITEpaTypHasl Iia3ma Kak
UCTOYHUK PEHTTEHOBCKOT'O U3JIyUYEHUs, PEHTT€HOBCKHE J1a3€PBhl.

T.4. Ilornomienne peHTTeHOBCKOTO U3JIy4EHUSI.

DNEeKTPOHHBIN, YACTUYHBIN M ATOMHBINA K03()(PULIMEHTHI MOTIIOIIEHUs (BBIBOJ (POPMYIIBI B
KJIACCMYECKOM IPUOIMKEHNH, KBAHTOBO-MEXaHUUECKOE YTOUHEHUE), CKaYKU MOTJIOLIEHUS, CBSI3b
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 JIEKTPOHAX (KOT€pPEHTHOE paccesiHue, Teopust ToMcoHa, HEKOTepeHTHOe
paccesiHue, Teopusi KomMmToHa, MHTEHCUBHOCTD U3JIyU€HUS, PACCESHHOTO Ha CBOOOIHBIX, YPAaBHEHHE
Kneitna-Hummunsl-Tamma, s51eKTpoHHBIE KO3 (DUITMEHTHI paccessHus), KOTepEHTHOE U
HEKOrepeHTHOE paccessHie aTOMHBIMU 3JIEKTPOHAMU, aTOMHBIE (DaKTOPbI, COOTHOIICHHE
MHTEHCUBHOCTEH KOT€PEeHTHOT0 U HEKOT'€PEHTHOT'O pacCesHUs, paccessHie MaCCUBHBIM 00pasIioM,
JUHENHBINA U MacCOBBIM KOA((DUIIMEHTHI paccesiHUs, pacCeIHUE PEHTTEHOBCKOTO U3JIy4YeHUs
YIIOPSAJOYEHHBIMU CTPYKTYpaMu, ypaBHeHus Jlays u Bynbda-bperros, pezonanchoe
koMmOuHanmonHoe (PamanoBckoe) paccestHue.

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

Jlucriepcusi peHTI€HOBCKOI'O U3ITyYeHHs], aHOMalIbHAsl TUCTIEPCHs, TIPEIOMIICHIE PEHTTE€HOBCKUX
Jydei, OJHOE BHEUIHEE OTpaKeHHE JJIsl MPO3PAYHbIX U HEMPO3PAUHBIX Cpejl, HHTepPepeHIIHs
PEHTTEHOBCKOTO U3TYy4eHHUs (CJIOH - MOAJI0KKA, MHOTOCIIONHBIE CTPYKTYPHI, OJISI CTOSYUX BOJH),



MPAKTUYECKOE HCIIOJIb30BaHUE ONITUYECKUX CBOMCTB (pacIimpeHne BO3MOKHOCTEH pEHTT€HOBCKOM
CHEKTPOMETpUH, (POKYCHUPOBKA PEHTI€HOBCKOIO M3ITyUEHUS, pa3peliaiolas U oTpaxareabHas
CIOCOOHOCTH PEHTTEHOONITUYECKUX FIIEMEHTOB).

T.7. TopmozHoe u3nydeHHe CBOOOIHBIX 3JIEKTPOHOB, BOSHUKAIOUIMX B 00JIy4aeMOM MaTepuae.
@DOTO03JEKTPOHBI, 31EKTPOHBI Oke U A1eKTpoHb! oTaaun (KoMITOHOBCKUE), X 3HEPTHUS U
MIPOCTPAHCTBEHHOE paclpe/ieieHne, TOPMO3HOE U3TyYEeHHE pACCMATPUBAEMBbIX IEKTPOHOB MPU
NEPBUYHOM MOHOXPOMATUYECKOM U HEOJHOPOAHOM U3ITy4YECHHH PEHTI€HOBCKHX TPYOOK.
T.8.PentrenoBckas GyopecieHIus.

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
paccesiHusl), KaCKaIHbIH MepeHoc BaKaHCUH, HOHU3alKs aTOMOB (oTo- U Oke- 3JeKTpOHaMH,
camoBo30yxkeHue L-000m04ku, 3pPeKThI TPEThEro MopsIKa, BO3MYIIAIOIIEE BIUSHUAC DJIIEMEHTOB,
s¢ ekt KoMIieHcau, Bo30ykaeHne GPIyopeclieHIIMY HEOJHOPOAHBIM IIEPBUYHBIM U3ITyYECHUEM,
MOHOXPOMAaTHUYECKUE MOJIEIM HEOJHOPOAHOTO U3ITydeHHS, MaTpHUHbIe 3P PEKTHI pU
HEOJIHOPOJAHOM H3TYyYSHHH, 0COOCHHOCTH BO30YXIEHHUS aTOMOB 3JIEMEHTOB C MaJbIMU ATOMHBIMHU
HOMEPaMHU.



4.3.1. llepeyeHb CeMHMHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne Ne HanmeHoBaHMe CEeMUHAPOB, MPAKTHYECKUX U JIAOOPATOPHBIX padoT TpymoeMkocTb (4ac) O1neHOYHBIC dopmupyembie
1/H | pa3zmena CpencTBa KOMIIETCHIIHH
1 TEMBI Beero 13 Hux (MHAMKATOPHI)
NpaKkTUYecKast
MO/ITOTOBKA
1 2 3 4 5 6 7
1 T1 I131 Pemenue 3amay mo T1. 6 Yernsiit onpoc | OINK-3, TTIK-1
2 T2 132 Pemenue 3anau no T2. 4 VYeTHBli onpoc [K-1,2
Tect 1
3 T3 133 Pemenwne 3agau o T3. 2 YcTHBIH onpoc I1K-1,2
4 T3 JlaboparopHas pabota «PacmudpoBka peHTTEHOBCKOTO CIIEKTPay 2 Y cTHBIN onpoc I1K-1,2
5) T4 [134 Pemenue 3anau no T4. 4 VYeTHbli onpoc IK-1,2
Tect 2
6 T4 Jlaboparopnass pabora '"Pacuer wmaccoBbIX KOd(p¢uIMEHTOB| 2 YcTHBI onpoc IK-1,2
ocnabneHus"
7 T5 1135 Pemenue 3amau mo T5. 6 VYcTHbI onpoc T1K-1,2
8 T6 [136 Pemenwne 3agaud no T6. 4 YcTHBIH onpoc I1K-1,2
9 T7 I137 Pemenue 3amau mo T7. 2 YcTHBIN onpoc T1K-1,2
10 T8 I138 Pemenue 3amay o T8. 4 YcTHBII 0npoc T1IK-1,2




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

Ne Tema 3anaHue ®opmupyemas | UK
n/n KOMITETEHITHS
1 2 3 4 5)
1 BBenenue OcwMmpbIciieHrEe MaTepurala
nexuuid. [Togroroska k I13.
2 | T1. XapakTepucTuieckoe OcwMmpbIciieHrEe MaTepurala
PEHTITEHOBCKOE U3JIyYEHUE nexuui. [logroroska k 113.
3 | T2. TopmozHoe OcwMmpbIciieHrEe MaTepurala
PEHTITEHOBCKOE U3JIyYEHUE nexuui. [logroroska k 113.
4 | T3. UcTtounuku OcMbIciienne MaTepuana
PEHTTEHOBCKOTO U3JIy4CHUS neknui. I[Toaroroska k I13.
5 | T4. llornomenue OcMbIciienne maTepuana
PEHTTEHOBCKOT'O U3JIy4CHUS neknui. I[Toaroroska k I13. OIIK-1, OIIK- | UKo
6 | TS. Paccesnue OcMbIciieHre MaTepuana 3, [IK-1 TK1.2
PEHTI€HOBCKOI'0 U3JIy4eHUs neknui. [Togroroska x I13.
7 | T6. IIpenomiienue u OcwmbicieHure MaTepuania

OTpa>XE€HUE PEHTIEHOBCKOIO
W3JTYYEHUS

neknui. I[Togroroska x I13.

T7. Topmo3HOE H3TydeHUE
CBOOOJHBIX JICKTPOHOB B
00JTydaeMoM MaTepuase

OcMbIciieHre MaTepuana
neknui. I[Togroroska x I13.

T8. Peutrenosckas

bayopecteHIus

OcwMmpbIciieHre MaTepurala
nekmnuii. [Tloaroroska k I13.

4.4, MeToauuyecKkue YKa3aHUs 110 OPpraum3sanuu CaMOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CamocrosiTenbHast paboTta OakanaBpoB — MHAMBHIyalIbHAs yueOHasl 1€ATeNbHOCTb,

ocylecTBisieMas 0€3 HEMOCPEICTBEHHOT0 PYKOBOJICTBA MIPEToiaBaTels, B X0/1€ KOTOPOi
OaxanaBp aKTUBHO BOCIIPUHUMAET, OCMBICJIUBAET MOJIYUEHHYIO HH(POPMAIIHIO, peliaeT
TEOpeTUYEeCKHEe U MpaKTUUECKUe 3a/1aui. B mpouecce npoBeeHNs caMOCTOSATENbHOM paboThI

dbopmupyetcst komrerennus OITK-1.

MaTepualia IMPaKTUYCCKUX 3aHSATHM.

Ha camocrositensHyro paboTy BBIHOCSTCS CIAEAYIOLIUE BOMPOCHI IO TEMaM TUCIUTUIUHBIL:
T1. XapaktepucTuueckoe peHTTeHOBCKoe u3nyueHue. [I[popaboTka JEKIIMOHHOTO MaTepHalia u

T2. Topmo3HO€ peHTreHOBCKOE n3nyueHue. [I[popaboTka JeKIIMOHHOTO MaTepraia U MaTeprania
MPaKTUYECKHUX 3aHITHI.
T3. UcTOYHUKN pEeHTIe€HOBCKOro u3nydyeHus. [IpopaboTka JeKIIMOHHOTO MaTepuaia u

MaTcpuajia IMPaKTUYCCKUX 3aHSATHM.

T4. Ilornouienne peHTreHoBCKOro u3inydeHus. [IpopaboTka 1eKIIMOHHOTrO MaTepuana u

MaTepualia IMPaKTUYCCKUX 3aHSATHM.

TS. PaccestHue peHTreHoBcKoro u3inydenus. [I[popaboTka JeKIIMOHHOTO MaTepuana u MaTepuasia
MIPAKTUYECKUX 3aHATHUI.
T6. IIpenomnenue u oTpaxeHNUe pEHTTeHOBCKOT0 n3inydeHus. [I[popaboTka JeKIMOHHOTO
MaTepuaia U MaTepuaia NpakTHYECKUX 3aHITHH.
T7. Topmo3HOE U3TydeHUE CBOOOTHBIX PJIEKTPOHOB B 00ydyaeMom matepuaie. [IpopadoTka
JEKIMOHHOIO MaTepuaia U MaTepuaia NpakTU4eCKUX 3aHATHH.
T8. Pentrenonckas dayopecuenuus. [IpopaboTka JIeKIIMOHHOTO MaTepHala U Marepuasa
IIPAKTUYECKUX 3aHATHUIL.




KonTtpomns camocTosTenbHOI paboThl MPOBOAUTCS HA MpakTUyeckux 3aHATuax u Ha KCP no
OKOHYAaHUU TEM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

DnexTpoHHas WHPOPMAIMOHHO-O00pa3oBaTebHas cpela YHUBEpCUTETa OOEeCTeunBaeT
JOCTYN K JJIEKTPOHHBIM YYEOHBIM H3IaHHSAM M SJIEKTPOHHBIM 00pa30BaTelIbHBIM pecypcam,
YKa3aHHBIM B pabod4eil mporpaMme TUCIUTUIMHBI (MOJTYIIS).

bubnuoTreunsiii GOHJ YKOMILIEKTOBAH IMEYaTHBIMU 3aHUSMH W3 pacdyera He MeHee 0,25
AK3EMIUIApa KaXJIOT0 M3 M3JaHUK Ha OJHOTO OOYYaIoLIerocs M3 YHCia JIUI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO JUCHUILIMHY (MOIYJIb).

OOyuvarommmMcst 00ecrievyeH JOCTYI K COBPEMEHHBIM MPO(EeCCHOHATBHBIM 0a3aM JTAHHBIX
U MH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONpEeNessercs B pPadouux
porpaMMax JUCHUIUIMH (MOIyJIeH).

a) nepeYeHb JUTEPATYPHI

1. TlaBnuuckuii [.B. OcHOBbI (QU3MKH PEHTTEHOBCKOrOo wu3nMydeHus.- M.: duzmarmur,
2007, 240 c.

2. IlaBnunckuit [.B. PentrenoBckas d¢uyopecuenius (monorpadus).- HWpkyrck. U3-
Bo UT'Y, 2013, 85 c.

3. brnoxun M.A., lBetiuep U.I'. PentrenocnektpanbHblii cripaBouHuk.: M.: «Haykay, 'maBHas

penakius GU3MKO-MaTeMaTudeckoit murepatypsl, 1982, 376 c.
0) nmepuoaMYecKHe U3TAHUS
B) CIIUCOK ABTOPCKUX METOUYECKUX Pa3padoToK
r) 6a3bl JaHHBIX, HHPOPMANHOHHO-CIIPABOYHbIE M MIOUCKOBbIE CHCTEMbI
1. Hayunas 6ubnuoreka UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. BJ1 xuur u nponospkaromuxcs u3ganmihttp://ellibnb.library.isu.ru/cqi-
bin/irbis64r_15/cqiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DrekTpoHHbII unTanbHbI 3a1 «bubnmuoTex» https://isu.bibliotech.ru/
4. DnexTpoHHas oubimoreunas cucrema «M3maarenpctBo «Jlanby http://e.lanbook.com
5. DnekrponHas oubnnoreunas cucrema «PYKOHT»http://rucont.ru

VI. MATEPHAJTBHO-TEXHUYECKOE OBECITEYEHUE JACHUATLIAHBI
(MOJTYJIST)

6.1. YueOHO-1a00paTOpHOE 000pPy10BaAHUE:
Kabuner penTreHoBckoil pusuku, ayautopus 215, penrrenoBckuii cnextpometp PITI-3.

6.2. IlporpamMHoOe ofecrievyeHme:
1. ABBY PDF Transformer 3.0 ITaket u3 10 Henmennbix nuiieH3uii PerSeat (10mmi.) EDU. Kon
no3utn: AT30-1S1P10-102 Kotupoka Ne 03-165-11 ot 23.11.2011. BeccpouHo.
2. MicrosoftOfficeProPlus 2013 RUSOLPNLAcdmc.Koutpakt Ne 03-013-14 ot 08.10.2014.Homep
Jlunensun Microsoft 45936786. beccpouno.
3. WinPro10 RusUpgrdOLPNLAcdmc.Cy6nunen3uonssiii gorosop Ne 502 ot 03.03.2017 Cuer Ne
®P3- 0003367 ot 03.03.2017 Axt Ne 4496 ot 03.03.2017 JIunensus Ne 68203568. beccpouHo.
4. KasperskyFree (exxeromuno oonoBmsiemoe [10). YcmoBust HCTIONB30BaHMS MO CCHITKE:
http://www.kaspersky.ru/free-antivirus/ . Beccpouro.
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6.3. TexHnuyecKue U 1eKTPOHHbIE CPEACTBA:

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

JI0CKa.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ha nexiusix ucrnosb3yroTcst KOMIBIOTEPHBIE Ipe3eHTauuu. IIpakTuueckue 3aHsTUs TPOBOIATCS
B UHTEpaKkTHBHOH (popme. JTabopaTopHbie paboTsl MpoBOAATCA ¢ Hconb30BanueM [19BM ¢
MOCTEAYIOLIEH 3alUTOH.

VIill. OHEHOYHBIE MATEPHUAJIBI VI TEKYHIEI'O KOHTPOJISA U

MMPOMEXYTOYHOM ATTECTAIINA

Texyiuii KOHTPOJIb peanu3yeTcs B BUJE TeKylero koutposs Ha [131-I138 u
naboparopHbix paboTax. Tekyuuii KOHTPOJIb HaNpaBJIeH Ha BhISIBICHUE CHOPMUPOBAHHOCTHU
kommerenmuii OITK-1.

Jliig peanuzanuy TEKYIEro KOHTPOJIS UCIIONIb3YyeTCsl 0aIbHO-PEUTHHTOBAsI CUCTEMA
OLICHKH, IPUHSTAsI B YHUBEPCUTETE.

YcBoeHHe CTyIeHTOM OakajJaBpOM M3y4aeMOU TUCIUIUIMHBI MAKCUMAIIbHO OLEHUBACTCS
100 6amtamu. MakcuMabHOE KOJIMYECTBO OAJIOB 32 TEKYIIYIO paboTy B CEMeCTpe
orpannuuBaercs 60-10 6amaMu, Ha OLEHKY 9K3aMeHa MaKCUMAaJIbHO IpeaycMoTpeHo 30 6anos.
Bosmoxnb! «ripemuanbubiey 6aiisl (0T 0 1o 10), koTopble MOTyT ObITh 100aBIIEHbI OaKkaIaBpy
3a aKTUBHBIE (POPMBI PaOOTHI, BELICOKOE KAU€CTBO BBIMOTHEHHBIX MPAKTUYECKUX PAOOT U T.J.

3a nocemenue ogHoro Buaa 3auatus gaercs 0.53 6amna (34 3amsuii (JIH13) * 0.53 6an
= 18 6amna), MakCUMaIbHOE KOJIMYECTBO OAJIJIOB 33 MUCHbMEHHBIM KOHTPOJIb Ha [13 — 2.47 Gama
(17 3ansTuii [13*%2.47 6amn = 42 6amios).

[TapameTpsl OIIECHOYHOT'O CPE/ICTBA AJisl TeKyIiero koutposs Ha [131-T138.

OueHnka / 6asuibl

Kpurepun
(I)) ueHE " OTinyHO Xopomo VYnosnerBopurensHo | HeynosieTrBopur.
3.2 bania. 2.5 dauta 1 Oamna. 0 OamtoB
He BrIIONIHEHEI MIIN
BrinosHeHbI BrinoiHeHb! HE
BrimmonaeHsl BBIITOJTHEHBI HE
Brmmonnenue MOJHOCTEIO, TTOJIHOCTBIO,
N [IOJIHOCTBIO U IMOJIHOCTBIO U
3aJlaHui nomymiensl 1 — 2 |nomymiensr 1 — 2
KOPPEKTHO JOTyIIEeHbI Ooree 3
OIINOKHU OLINOKHU

OIIMOO0K

BOl'[pOCbI IJIA TEKYIIET0 KOHTPOJIA IMPUBECACHDLI HUKE:

T.1
T.2
T.3
T.4

T.5

DHeprusi peHTTeHOBCKUX YpOBHEH aToMa. 3akoH Mo3mu. J[y0sieTsl B peHTT€HOBCKOM
U3Iy4eHUH. BbIXoa peHTreHOBCKON (h1yopeclieHIu .

Topmo3HO€E peHTreHOBCKOE u3inyueHue, ypasHenue Kpamepca. [IpoctpancTBeHHOE
pacnpeneneHue TOPMO3HOIO U3ITyYEHUS.

PenTreHoBckue n3mydeHus: BBICOKOTEMIIEpaTypHOU MIa3Mbl.

Ckauky NOTJIOMEHHs. DIEKTPOHHBINA, YaCTUYHBINA M aTOMHBIH KO3 PHUIIUEHTHI
norsiouieHus. CBA3b MEXAY YaCTUYHBIM U MOJHBIM KO3 GUIIUEHTAMH MTOTJIOLICHUS.
JIuHeWHBIN 1 MacCOBBIM KO PHUIIUEHTHI OCIA0ICHUS.

PaccessHue Ha cBOOOHBIX 351eKTpoHax. KorepeHTHOe U HeKOrepeHTHOE paccesHue,
teopust KomnTona. JInHeHHbINH 1 MacCOBBIH KO PHUIIMEHTH paccesHus. Paccesnue
PEHTT€HOBCKOT0 M3JIy4€HHUsI YIIOPSIA0UEHHBIMU CTPYKTypamu. PezonancHoe
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koMOuHanoHHoe (PamaHOBCKOE) paccesHue.
T.6 [Ipenomienue U oTpaxeHHe peHTT€HOBCKOro u3iydeHus. [lonHoe BHelHee
oTpaxkeHue. DOKyCUPOBKA PEHTTE€HOBCKOTO U3TyUCHHUS.

T.7 CTostyre BOJIHBI B PEHTTEHOBCKOM JMaIla30He.
T.8 Matpuunsie 3¢ (dekTsl. BiusiHre mpoieccoB paccesiHusl Ha HHTEHCUBHOCTD
PEHTICeHOBCKOM (uryopectieHIuu. Mi30upaTenbHoe BO30YKACHHE.
Tect 1.

1. X-nnyun otkpbut Bunsrensm Konpan Pentren B
1) 1885 . 2) 1891 r. 3) 1895 . 4) 1899r.
2. PEHTreHOBCKOE U3J1y4eHUE HAXOUTCs Ha 1iKaie DM BOJIH MEXy
1) paaroBomHAMH U HH(PAKPACHBIM H3ITy4EHUEM
2) uH(pakpacHbIM U CBETOBBIM HU3JIyYECHUSIMU
3) CBETOBBIM H yIbTPa(UOIECTOBBIM U3TYUCHUIMHU
4) cBETOBBIM U FaMMa W3JIy4YEHUSIMU
3. ITox sneprueit K-ypoBHS MOHUMAETCsI
1) sHeprusi aTomMa ¢ yAaJeHHBIM BaJCHTHBIM JIEKTPOHOM
2) 3HEprus aToma ¢ yJIaJeHHBIM 3JICKTPOHOM 13 K-00071049KH
3) sueprus sekTpoHa B k-06010uKke
4. DIIeKTpOHHBIE 000JIOYKH 00PA3YIOT 3JIEKTPOHBI ¢ OJIMHAKOBBIM 3HAYCHUEM

n 2) | 3)m 4)ms
5. DIIeKTPOHHBIE T0I000JI0UYKH 00Pa3yIOT AIEKTPOHBI C OJITMHAKOBBIM 3HAYCHHEM
1n 2) | 3)m 4)ms
6. [IpaBuna orbopa Hanboee BEPOSATHHIX MEPEXO/I0B
1) | A1|=0;]| 43]=0, 1 uan=0 2) | Al =1:] 43| =0, 1 uan=0
3) | 41]=0,2;| 43]=0, 1, 2 nan=0 | Al =1;] 43| =1 uan=0
7. BepoaTHOCTH paiMalliOHHOTO U O€3paIualMOHHbIX IEPEX010B A Li-o1ypoBHs OnuchIBaeT
COOTHOIIICHUE:
1) o, +a =1 2) o, +a, + f,s=1 3) o, +a, + f,+f;=1
8. 3axoH Mo3zmnu BeIpakaeT GpopMyna
2( 1 1

_hy=hc v=R(Z-o)| 5+ _
n E=hv= /1 2) S n 3 JE =const(Z - o)
9. Pacnipenienenue 31eKTPOHOB 52 2% 2p° 3s? 3p® omHCHIBAET UX COCTOSHMUS B aTOME
1) Ne 2) Cl 3) Ar 4)Ca 5) Kr

10. IToq MHTEHCUBHOCTBIO U3TY4YEHHSI IOHUMAETCS ITOJIHBIN IIOTOK

1) GboTOHOB NPUXOAAIIMXCS B €AMHUILY BPEMEHHU Ha €IUHUILY TUIOIIA 1, HOPMAJIbHOH K
HaIIPaBJICHUIO ITyYKa

2) (OTOHOB, NPUXOJAIIMXCS HA €AUHUYHBIN UHTEPBAJI SHEPTUU WU JJIMHBI BOJIHBI CIIEKTPa
3) sHepruu U3mydeHus, NPOXoAIIel 3a eIMHUILY BpEMEHH Yepe3 eIMHIUYHYIO IUIOIIAIKY B
HaIlpaBJICHUN HOPMAJIM K HEW U PACCUMTAHHBIA HA €JUHUILY TEJIECHOTO yTIia

Tect 2.

1. BeixomoM (iryopeciieHIuu Ha3bIBaroT:

1) BepoaTHOCTh HCITyCKaHUSI PEHTT€HOBCKOTO (DOTOHA aTOMOM TIPHU MEPEeXoie U3
MOHU3UPOBAHHOTO COCTOSIHUSA B OCHOBHOE.

2) OTHOIIIEHUE YKCITa MOHU3AIUH ¢ UCITyCKaHUEM PEHTTEHOBCKUX (POTOHOB K 00IIEMY YUCIIO
WOHHU3AIUHA B 000JI0UKE.

3) BeposiTHOCTh MCITyCKAHUSI OKE-3JIEKTPOHOB.



4) BeposITHOCTh TiepepacipeiesieHus] BAKAHCHI MEXTy MO10007I09KaMu aToMa.
2. ®opmyna
o, +a, + f,+f,=1

OmnuceiBaeT BEPOATHOCTD IIEPEXOA0B IJIA:

1) L-moxypoBHs 2) s Ly-noaypoBust  3) s Li-noypoBHS.
3. IlonepeuHoe ceyeHne HOHU3AIMHE UMEET Pa3MEPHOCTh:
1) OapH 2) cm? 3) cm? kB2,

4. 3aKOH TOPMOXKEHHUSI SJIEKTPOHOB - 3TO

1) 3aBUCUMOCTD YHCJIa HOHU3ALMI OT MTYTH TOPMOKEHHS SJIEKTPOHA

2) 3aBUCUMOCTb HEPTUHU AJIEKTPOHA OT MPOMIEHHOTO UM IyTH

5. O0paTHO paccessHHbIE JIEKTPOHBI — 3TO:

1) 251eKTPOHBI, OTPA’KEHHBIE B HAIIPABICHUU POTHUBOIIOIOKHOM JBUKEHUIO IEPBUYHOIO MTyYKa
2) 9JICKTPOHELI, ABUKYIIHUECA B PA3JIMYHBIX OT HAYaJIbHOI'O HAIIPABJICHUAX

3) 3NIeKTPOHBI, KOTOPHIE MOKUIAIOT 00pa3el] U He YYacCTBYIOT B HOHU3AIIMU €T0 aTOMOB

6. ®opmyna Kpamepca aiis CrieKTpajibHON HHTEHCUBHOCTH TOPMO3HOT'O U3ITYYEHUS — 3TO

dbopmyna:

|, =k,Z| ——=|= =2
1 le =CZ(E, - E) 2) C A E 3) *The (4 A)2

7. JlnvHa BOITHBI, COOTBETCTBYIOIIAs MAaKCUMYMY (DYHKIIMA HHTEHCUBHOCTH HEIIPEPHIBHOTO
CIIEKTpa paBHa:

1) Amax=1,3k0  2) Amax=1,5%0  3) Amax=2A0 4) Amax=2,50

8. OcnabiieHne peHTIreHOBCKOTO U3ITyYeHUs B BEIIECTBE MMPOUCXOIUT U3-32 €ro:

1) nornomenust 2) paccesHus 3) nudpaxuun 4) NOTrJIOLIEHUS U pacCEesTHUS.
9. DnexTpoHHBIH KOA((GUIIMEHT UICTUHHOTO MOTJIOMIEHUS — 3TO:

1) BEpOSITHOCTD ITOTTIOMICHHS TOTOKA PEHTTEHOBCKOTO H3ITyUeHHUs cedeHneM | ey oHnM
3JIEKTPOHOM aTOMa, PACIIONIOKEHHOTO B IIPEJIEIax 3TOr0 CEUCHUsI.

2) onepevyHoe CeYeHue, B Mpeesiax KOTOPOro pEeHTTeHOBCKOE H3ITyYeHHE 0053aTEIIbHO
MOTJIOTUTCS] aTOMOM

3) momnepeuHoe CEYeHHE B3aUMOICHCTBUSI PEHTTEHOBCKOTO M3JTyYEHUSI C DJIEKTPOHOM aToMa.
10. Kak 0603Ha4aroT JIMHEHHBIN KOAPGUIHMEHT 0cabieHNs] pEeHTT€HOBCKOTO U3Ty4eHUs?

1) Ga 2) Ta 3) t 4) Hm

1 1)1 Nk (1 1)1

OneHoYHbIe CPeACTBA I MPOMEKYTOUHOI aTTecTanuu (B popMme 3auera)

[TpomesxyTouHas aTTecTanus HarmpasiieHa Ha IPOBEPKY c(hOpPMUPOBAaHHOCTH
komnereHmii OIIK-1 u npoBoautcs B popme 3adera. Popma NpoBeeHNS 3a4eTa — YCTHBIN 1O
OwiieTaMm WM MUCbMEHHBIN 10 OMJIeTaM.

buser cocTouT U3 OHOTO TEOPETUYECKOTO M OHOTO MPAKTHYECKOTO BOMpoca. 3a1aHus
(OmuteTs) TSt TpEeMa 3a4eTa C OIIEHKOH BBITIOJTHEHBI MHOTOBAPHAHTHBIMH, YTOOBI HCKITIOYHUTD
BO3MOKHOCTh CITUCBIBaHUS U 0OMeHa nHpopMaluel B Xo/e 3a4eTa.

CryneHT 6akayaBp JOITyCKAaeTCs K 3a4€Ty B TOM CIIydae, €ClId B TCUCHHE CEMECTpa 3a
TekyIryto padoty Habpano 40 Ganno u 6onee. B mpotuBHOM citydae BeicTaBisercs 0
CeCCHOHHBIX OatoB. Bo Bpems 3auera cTyneHT OakaaBp MoxkeT HabpaTh 10 30 6amios. Eciaun
Ha 3aueTe OTBET CTY/EHTA OlleHUBaeTCsl MeHee yeM 10-10 6ayuiamu, To 3a4eT CUUTAeTCs He
C/IaHHBIM, CTYJIEHTY OakanaBpy BeIcTaBisieTcs ) OayioB, a B BEIOMOCTh BBICTABIISIETCS OIICHKA
«HE 3aU4TEHO.

Ecnu Ha 3adere ctynenT HaOupaet 10 u 6osee 6ayioB, TO OHU MPUOABIISIOTCS K CyMMeE
0aJuIoB 3a TEKYILYI0 paboTy, 3aueT (PUKCUPYETCs B BEJOMOCTHU M 3aU€THOIN KHIKKE CTY/IEHTOB.

[IpenogaBaTens uMeeT nMpaBo PUKCUPOBATH 3a4YET, €CIU cyMMa 0auioB, HaOpaHHas
CTYACHTOM 32 TeKyIIyIo padoTy coctaBuT 70 Gayios.
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IIpuMepHBbIii NepedyeHb BONPOCOB U 3aJaHUH K 3a4eTy

1. OHeprus peHTTeHOBCKUX YPOBHEHN aToMa

2. CucremaTHKa XapaKTepUCTUYECKUX JTUHUIN

3. 3akoH Mo3nu

4. Jly6iieThl B pEHTT€HOBCKOM H3Ty4eHHUH

S. ToHKas CTpyKTypa pEHTTE€HOBCKUX YPOBHEHN

6. WMHTEeHCUBHOCTD JIMHUNA XapaKTePUCTUYECKOTO CIIEKTPa

7. [Tepexonsl Kocrepa — Kponura

8. BbIxoj peHTreHOBCKO# (uiyopeciieHIInu

9. Topmo3HOe peHTreHOBCKOE H3TydeHue, ypaBHeHne Kpamepca

10.  IIpocrpaHcTBEeHHOE pacipeeIeHe TOPMO3HOTO U3ITYUECHUS

11.  IlornomuieHne peHTI€HOBCKOTO U3TY4YEHUSs, CKAUKU TOTJIOMICHUS

12. DNEeKTPOHHBIN, YACTUYHBIA U ATOMHBIN KO3 (UIIMESHTHI TIOTJIOMIECHHUS
13.  CBs3b MeXIly YACTUYHBIM U TOJTHBIM KOA(PUIIMEHTAMH MTOTIIOMIEHHUS
14,  JluneiHbI 1 MaccoOBBIN KOO PUITUEHTHI OcTabIeHus

15. ToHKas CTpyKTypa KpaeB MMOIVIOLIEHHUS

16.  PaccesHue peHTI€HOBCKOTO U3ITy4EHUs

17. Paccesinie Ha CBOOOIHBIX AIEKTPOHAX

19.  KorepeHTHOE paccesHue

20.  HexorepeHTHOe paccesHue, Teopusi Komnrona

21.  CooTHOIIEHNE UHTEHCUBHOCTEW KOT€PEHTHOTO U HEKOT€PEHTHOIO PaCcCesHUS
22.  JIuHeiHBIN 1 MAacCCOBBIA KOO PHUIIMEHTHI pacCEesTHUS

23.  PaccesHue peHTT€HOBCKOTO U3JIYUYEHHUS YIIOPSA0YCHHBIMU CTPYKTYPaMH.
24.  Pe3onancHoe komOuHanmonHoe (PamaHoBcKkoe) paccesiHue

25.  IlpenomieHue U OTpa)KeHHE PEHTTEHOBCKOTO M3JIyUeHUs

26.  TlomHOE BHEIIHEE OTPAKCHHE

27.  DokycHpOBKa PEHTTEHOBCKOTO U3JIy4eHUs

28.  PenrtreHoBckas GryopecueHIHs

29.  Marpuunsie 3 PeKThI

30.  HzbuparenpHOE BO3OYKICHHE

[Iporpamma coctaBiena B cootBeTcTBuUU ¢ TpeboBanusiMu @I'OC BO mo HampaBieHHIo
noarorosku 03.03.02 dusuka.

Pa3paboruuk:

é/_ z%%kg// 1.T.H., mpodeccop B.A. bopxonoes

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadenpsl o0Iel 1 SKCIIEpUMEHTATbHON PU3UKU

[Tporokon Ne 6 o1« _24_ » MapTa 2022 1.

3aB. xadeapoi 4‘/ 1.¢.-M.H., mpodeccop A.A. I'aBpuitrok
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Hacrosimass mporpamMMa He MOKeT OBITb BOCHPOM3BeJeHA HHM B Kakoil dopme 0e3
NpeIBapUTEeIbHOI0 MMCHbMEHHOI0 paspemieHus: Kageapbi-pa3padoTynKa NporpaMmal.
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