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I. OEJU U 3AJJAYU JTUCIHUTIJIINHBI
Henn:
I[aTb CTYACHTaM 3HaHHUA 110 (1)I/I3I/IKG PCHTICHOBCKOI'O U3JIYYCHUA HCO6XOI[I/IMBIG J1s1 OCBOCHUA
CTYJICHTaMH TEOPHH MPOIECCOB BOBHUKHOBEHUS PEHTICHOBCKOTO U3JIYYCHHS U €TO
BSaHMOHeﬁCTBHH C B€IICCTBOM, HpI/IO6peTeHI/I$I HMMHU HABBIKOB PCHICHUA MMPAKTHYCCKUX 3a1a4
PEOHTTEHOCTPYKTYHOTO aHaJIU3a.

3agaun:

3amaun Kypca:
- OCBOCHHE TEOPETUYECKHX IPEJICTABICHUM O MPUPOJIE U CBOMCTBAX PEHTI€HOBCKOI'O U3JIyYEHUS U
SKCHICPUMCHTAJIbHBIX HABBIKOB HMCITIOJIb30BaHUA PCHTICHOBCKOT'O U3JIYUCHUA.
- Pa3BUTHE Yy CTYIEHTOB MHTEpeca K MO3HAHUIO (PU3MUECKUX SIBICHUH, MPUOOPETEHUIO HABHIKOB
CaMOCTOSITEIIFHOTO U3y4eHHs (PyHIaMEHTaIbHBIX OCHOB HAYKH M UX MPUII0KECHUH.

II. MECTO AMCHOUIIVIMHBI B CTPYKTYPE OIIOIIBO
VYuebnasa aucuuiuinHa «Ou3nKa peHTIeHOBCKOT0 W3YyYEeHUs» BXOIUT B Moy b OO0mmas ¢pusnka
6a3zoBoii yactu b1.B.J[B.4 npodeccnonanbHOro nykiia OCHOBHOM 00pa3oBaTeIbHON IPOrPaMMBI 110
HanpasyieHuto 03.03.02 dusuka.
Jucuumnmaa 6a3upyeTcs Ha 3HAHUU CIICAYIOMINX TUCIHILIINH, U3y4aeMbIX B IEPUO]T TIOJTOTOBKU
OakaaBpOB: MaTEMaTHYECKUI aHAIN3, aHATUTHYECKast TeOMETpHs, 00mIast pusnka, CTpoeHue
BEIIIECTBA, KBAHTOBAsI MEXaHUKA, aTOMHAs U siJiepHas pU3UKa.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHbI

[Tporecc ocBoeHMS MUCHIUIUIMHBI HapaBjieH Ha (JopMHUpOBaHHE KOMIIETEHIINI B COOTBETCTBUHU C
®I'OC BO u OIIBO no nanpasienuto noarotosku 03.03.02 dusuka.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUNINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHUS] KOMIIETEeHIIUIH

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHI M
IIpencraBienue 1IK-1 3nars: [Ipupony u cBoiicTBa
pE3yJIBTaTOB CMOCOOEH UCIOJb30BaTh | PEHTTEHOBCKOTO U3JIyYeHHUS,
npodeccuoHanbHOM CHelMaIu3UPOBAaHHBIE TEOPETUUYECKHE OCHOBBI U 3aKOHBI (PU3UKHU
JESATEIBHOCTH 3HaHUS B 00JaCTH PEHTTEHOBCKOTO M3JIy4EHHUs, IpaBHIIa
(bu3UKH 7151 OCBOCHHSI 0e30macHO¥ pabOTHl C UCTOYHUKAMU
PO UIBHBIX MOHM3UPYIOLINX U3ITy4EHHI.

(U3HYECKUX TUCIUIUIMH | YMeTh: UCIIOJIb30BaTh 0a30BbIC 3HAHUS B
o0nacTu MaTeMaTHKH, €CTECTBEHHBIX
HayK, TEOPETUIECKIE OCHOBBI (DU3UKHU
P U3YICHUH (PU3UKH PEHTTCHOBCKOTO
U3ITy4eHUS;

UCTIOJIB30BaTh, COBPEMEHHOE
PEHTTEHOCTPYKTYPHOE OO0OpYyIOBaHUE.
Baaners: meTomamu 06paboTKH U
aHaJIM3a HKCIIEPUMEHTAIILHON U
TeOpeTHIeCKOr HHPOpMAINK (PU3UKH
PEHTTEHOBCKOTO M3TYYCHHSI.




V.

O0beM JUCHUILIMHLI COCTABJIAET 4 3a4eTHBIX equHuIl, 144uacos,

@®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4ET

COAEPXAHMUE U CTPYKTYPA JUCUUIIJINHbI

4.1. Conep:xaHue JMCUUILJIMHbI, CTPYKTYPUPOBAHHOE 10 TeMAaM, € YKa3aHHeM BH/0B y4eOHbIX
3aHATHIA M OTBEJEHHOI0 HA HUX KOJMYECTBA AKAJeMUYEeCKHX YaCOB

No Pasnen nucnummmasl/TeMa Buapl yueOHO# paboTHI,
n/H BKJII0Yasti CAMOCTOATENbHYIO pad
S | 0OydYaromuxcs, NPaKTHYECKYIO MOJITC
§ TPYJAOSMKOCTb
o (B yacax)
S 4
Q =
e § | 33
§ S o KonTakTHas pabora
3 2 2 3 IpenoaaBaTess ¢ 00y4atoIIUMUCS
O 8 | E3;
M 3 \
E
E Cemunap, /
2 et g’paKTqucxo KoHcysbrait
st
1a00paToOpHO
e 3aHsTHe/
1 2 3| 4 5 6 7 8
1 BBenenne 7 3 1
2 T1. [Ipupona, cBOICTBA, OJYYCHHUE U 5 2 1 2
perucTpanysi peHTTeHOBCKOI0 U3JTy4eHHUsI.
3 T2. Topmo3Hoe peHTreHOBCKOE n3nmydenne. | 7 | 10 4 2
Hcnonp30BaHne TOPMO3HOTO U3JIyYEHUS B 4 0,2
PEHTTEeHOCTPYKTYPHOM aHAIIN3E.
4 T3. XapakrepucTrueckoe peHTI€HOBCKOE 71 10 4 2
n3inydenue. Mcnonp3oBanue 4 02
XapaKTePUCTUYECKOTO U3IYUYEHHUS B ’
PEHTTEeHOCTPYKTYPHOM aHAIIN3E.
5 T4. UcTOYHUKHN PEHTIE€HOBCKOIO 71 10 4 2 4
W3ITy9CHUS
6 T5. Ilpenomnenue u oTpaxeHue 71 11 4 3
PEHTTE€HOBCKOTO M3ITy4YCHUSI.
Hcnonb3oBaHue NpesoMICHHS U 4
OTpaKEHHsSI PEHTTCHOBCKUX JTy4ed B
TEXHUKE.
7 T6. BzaumopeiicTBrie peHTT€HOBCKOTO 71 10 4 2
U3JIy4yeHus ¢ BelecTBoM. Paccesnue 4 0,2
PEHTI€HOBCKOTO M3JIy4ESHUS
8 T7. BzauMoaencTBue peHTI€HOBCKOIO 7 8 2 2
u3Iy4eHus ¢ BeuiectsoM. [lornomenue 2
PEHTI€HOBCKOTO M3JIy4ESHUS




9 T8. Iudpakunsi peHTTeHOBCKOTO 7 7 3 2 3 02
U3JTyYCHHS B KPUCTAJIAX. ’
10 | T9. UaTencuBHOCTH TU(GPaKIIMOHHBIX 7 9 3 3 3
MaKCHMYMOB.
11 | T10. Meroab! pactiupoBKU CTPYKTYPbI 7 6 2 2 9
KpuctamuioB. Meroa nmpob u ommooK.
12 | T11. Meronb! pactiupoBKU CTPYKTYpPbI 7| 16 6 4 5 02
kpuctayuioB. Meron Oypbe. ’
T12. MeTonbl pacminpoBKH CTPYKTYPBI 7 6 2 2
KpucTaiuioB. Meron mexxatoMHou Meroz 2
MEeXaTOMHOM (pyHKIIHU.
13 | T.13. MeToibl pEHTT€HOCTPYKTYPHOI'O 7 8 4 2 4
aHaJIM3a TUCTIEPCHBIX CUCTEM.
14 | T14. Pentrenorpaduueckue uccienoBanust | 7/ 6 2 2 9
Mukpozaedopmaruii u pasmepo OKP.
15 | T15. Meroas! TeMiniepaTypHOr 7| 10 4 2 4
peHTreHorpaduu.
3a4eT 8
NTOI'O 144 | 50 34 50 1
4.2. Ilnan BHeayIMTOPHO# camocTosiTe1bHOH padoThl ( B ToM uncie KCP) odyuaommxcst
M0 AUCHMIIHHE
CamocrosiTenbHas paboTa 00yJaronmxcs VY
"MEC Bun OnenouHoe MeToR
TP Haspanwue pa3szgena, TeMbl . Cpoku Tpynoemko obecr
CaMOCTOSITENIbHON CpeICTBO
BBINIOJIHEHUS. | CTb (Yac) CaMOCTC
paboTsl
pal
Beenenue luen 2 YcerHbIi onpoc 1
T1. Ilpupona, cBolicTBa, IOTYyYEHUE U 5 5 1,
perucTparysi pEeHTTeHOBCKOTO U3ITyYCHUSI.
T2. TOpMO3HOE PEHTTEHOBCKOE 1
n3nydeHue. Mcnoap30BaHHE TOPMO3ZHOTO 3-4 4
W3ITy4eHUs! B PEHTT€HOCTPYKTYPHOM
aHaJmse. Pabota ¢
T3. XapakrepucTuueckoe peHTTEHOBCKOE y4eOHUKOM, 1,
7 [m3mydenue. Hcnonp3oBanue cnpaBquofuI 5.6 4
XapaKTePUCTHUECKOTO U3TYUCHHS B JTUTEPATypPOH,
PEHTTCeHOCTPYKTYPHOM aHAIIN3E. MEePBOUCTOYHUKAM
T4. UcTOYHUKH PEHTT€HOBCKOTO M, KOHCIICKTOM 7.8 4 1,
W3ITy9CHUS
TS.IIpenomienue u oTpaxeHue 1
PEHTIC€HOBCKOTO U3ITy4ECHHUS.
Hcnonws3oBanue npeaoMiIeHus U 9 4
OTpaKCHUS PEHTTEHOBCKUX JTy4eil B
TEXHHKE.




CamocrosiTenbHas paboTa 00yJaronmxcst WA
"MeC Bun OueHouHoe METOa
D Hazpanue pa3nena, Tembl . Cpoxku Tpynoemko obecr
CaMOCTOSITENIbHOM CPEICTBO
BBITIOJTHCHHS cTh (Jac) CaMOCTC
paboThI
pal
T6. B3aumopeiicTBue peHTT€HOBCKOTO 1,
W3JIy4eHHs C BemecTBoM. [lornomnienue 10 4
PEHTI€HOBCKOT'O M3JIYYCHHS
T7. BzaumoelcTBue peHTI€HOBCKOIO 1,
W3JIyYEHHS C BellecTBOM. PaccesHue 11 4
PEHTTEHOBCKOTO M3TYYEeHHUS
T8.Audpakuust peHTT€HOBCKOTO 12 5 .
W3ITy4eHUs B KPUCTAJUIAX.
T9.MlHTEHCUBHOCTH TU(PPAKITUTOHHBIX 13 3 L
MaKCUMYMOB.
T10. Metob! pactiippoBKU CTPYKTYPHI 13 2 £
KpucTtajioB. Metoa npob 1 ommoOoK.
T11. Metonb! pactiippoBKU CTPYKTYPHI 13-14 5 £
kpuctauioB. Meton @ypee.
T12. Metob! pactiippoBKU CTPYKTYPHI £
KpUCTaJIJI0B. MeTo1 MeXaTOMHON 15 2
byHKIIH.
T.13. MeTo1bl peHTT€HOCTPYKTYPHOTO 15 5
aHaJIM3a JUCIEPCHBIX CUCTEM.
T14. Pentrenorpaduueckre uccieqoBaHus 16 9
Mukponaedopmanuii u pasmepon OKP.
T15. Meronbl TeMiiepatypHOi 17 4
peHTreHorpaguu.
OO61muii 00beM caMOCTOATENbHONM pabOThl O JUCHMILIMHE (Yac) 51
N3 HuX 00beM caMOCTOSATENBHON PabOTHI C UCIOJIB30BAHUEM AIEKTPOHHOTO 0
)YUEHHUS U JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (Jac)

4.3.Coaepxxanue yueOHOro MaTepuaJia

BBenenue. I/ICTOpI/IH OTKPBITHA PCHTTCHOBCKOT'O U3JIYUCHUSA, CTAHOBJICHUSA U PA3BUTHUA (bHBHKH

PEHTICHOBCKOI'O U3JIy4YCHHUA.

HaypeaTLI HoGeneBckoii MMpEMHHU 3a UCCIICAOBAHUA PCHTI'CHOBCKOI'O U3JTYyYCHHUH. COBpCMCHHOC
COCTOSIHHEC (1)I/ISI/IKI/I PEHTI'CHOBCKOI'O U3JIYYCHUA.

T1. Ilpupona, cBOWCTBA, NOJYUYEHUE U PETUCTPALIMS PEHTTE€HOBCKOTO U3JIyYECHHUS.
YcTaHoBiI€HUE PUPO/IBI PEHTTEHOBCKOTO U3JIydeHus, A pakiiys Ha KpUCTAUIaX,
XapaKTEePUCTHUECKasi U TOPMO3HAsl COCTABIISAIONINE U3TYUCHUS, KIaCCUPUKAIIH

XapaKTepUCTUUECKHUX CIIEKTPOB, TOPMO3HOU CHEKTP, PEHTT€HOBCKas (IyopecleHIusI.
T2. TopMO3HOE PEHTI€HOBCKOE U3IyUECHHE.

CrniekTpanbHOe pacipeiesieHie HHTEHCUBHOCTH TOPMO3HOTO U3JlyueHus (0a30Bble ypaBHEHHUS JUIs

CJlydyaeB TOHKOM M MacCUBHOW MUILIEHH ), Moaudukanun ypaBHeHus: Kpamepca,
IIPOCTPAHCTBEHHOE PACIPEECIICHUE TOPMO3HOTO U3JIy4EHUS, €T0 MOJSPU3ALIHNS.
T3. XapakTepucTHuecKoe peHTI€HOBCKOE U3IyUEHHE.



OHeprus peHTT€HOBCKUX YPOBHEN aTOMa, CHCTEMAaTUKA XapaKTEPUCTUUECKUX JINHUH, 3aKOH
Mos3nu, ciiuH - 1y0eThl B pEHTT€HOBCKOM M3JIy4€HUH, Ty0JIeThl SKPAaHUPOBAHUsL, OTIpeieTICHHE
IIOCTOSIHHBIX 3KpaHUPOBaHUs, TOHKAsI CTPYKTYpa PEHTT€HOBCKUX YPOBHEH, MHTEHCUBHOCTD JIMHUI
XapaKTEepUCTHUUECKOTO CIEKTPa, OTHOCUTEIbHAs HUHTEHCUBHOCTD JIMHUH (TIpaBuiia 0TOOpA, BIUSHUE
"3aCeI€HHOCTUY YPOBHEMN, MHTEHCUBHOCTD JJUHUM B MyJIbTUILIETE, Iepexo bl Koctepa - Kponura,
IPAaKTUYECKOE ONPEEICHHE BEPOSITHOCTEH BHYTPUATOMHBIX IIEPEXO0I0B), BBIXO/ PEHTT€HOBCKOM
¢ryopecueHIH, THTEHCUBHOCTh XapaKTEPUCTHUECKOTO U3IYUYEeHHUs, BO30OYKACHHOTO TOTOKOM
3JIEKTPOHOB (6a30Bast popMyia, yueT 0OpaTHOro paccesHUs JIEKTPOHOB, MOIVIOIEHHE B MULLICHH,
s ekt n3duparensHOro Bo30yKISHUS, MOACIMPOBAHNE MIPOIIECCOB BO30YKIEHUS METOJIOM
CTaTUCTHUYECKOTO OLICHUBAHMUS).

T4. IcTOYHUKN PEHTIE€HOBCKOI'O U3JTyYEHUSI.

N3ny4yeHne peHTTeHOBCKUX TPYOOK (COOTHOILIEHHE NHTEHCUBHOCTEH XapaKTepUCTUUECKON 1
TOPMO3HOI COCTaBIISIFOIINX, CIIEKTPAIbHOE PACIIPEIECICHUE U3IIyUEHUS, BIMSIHUE HU CIIEKTPAJIbHYIO
MHTEHCUBHOCTb BO3BpaTa 00paTHO pacCessHHbIX IEKTPOHOB). Bo30ykaeHne peHTTeHOBCKOTO
U3ITyYEHHS IIyYKOM HOHOB (XapaKTepUCTHUECKas U TOPMO3HAs COCTABIISIIOIINE), PaJOAKTUBHbBIE
UCTOYHUKH (3aXBaT s,IpoM 3J1eKTpoHa ¢ K-000104KkH, BHYTpEHHSAs KOHBEPCHsI, TOPMO3HOE U
XapaKTEepUCTUUECKOE U3IyUEHUE PaIMOAKTUBHBIX HUCTOYHUKOB, PEHTIT€HOBCKOE COIIPOBOXKICHUE O.-
pacriaza), CHHXpOTPOHHOE PEHTT€HOBCKOE U3JTy4eHHE, BBICOKOTEMIIepaTypHas Ijia3Ma Kak
MCTOYHUK PEHTI€HOBCKOI'O U3JIyUY€HUs, PEHTI€HOBCKHE Ja3ephl.

T5.I1penomiienue u oTpakeHHE PEHTI€HOBCKOIO U3Iy4eHus. Mcnoab30BaHue IPEIoOMIIEHUS U
OTpaXEHUsI PEHTT€HOBCKUX JIyyeil B TEXHUKE.

Jucniepcust peHTI€HOBCKOI'O U3JIy4€HUs], aHOMallbHasl AUCIIEPCHs, IPEIOMIICHUE PEHTI€HOBCKHUX
Jy4ei, TIOTHOE BHEIIHEE OTPAKEHHE IS IIPO3PAYHBIX U HEMTPO3pPAuHBIX Cpell, UHTephepeHIus
PEHTI'€HOBCKOT'O U3Ty4YeHHUs (CTIOHN - MOITI0KKA, MHOTOCIOHHBIE CTPYKTYPBI, TOJISI CTOSYUX BOJIH),
MPAKTUYECKOE UCIOIb30BaHNE ONTHUYECKUX CBOMCTB (paclIMpeHre BO3MOKHOCTEN pEHTT€HOBCKOM
CHEKTPOMETPUH, POKYCHUPOBKA PEHTTEHOBCKOTO M3ITy4eHHUs, pa3pellaromias u oTpaxareiabHas
CIIOCOOHOCTBH PEHTI€HOONTUYECKUX JIEMEHTOB).

T6. BzaumozeiicTBre pEeHTTEHOBCKOTO U3JIYy4E€HHUs ¢ BellecTBOM. lloriomnenne peHTreHoOBCKOro
U3ITy4eHUs

DEeKTPOHHBIN, YACTUYHBINA M aTOMHBIA K03()PULIMEHTHI MOTIoLIeHus (BbIBO (OPMYJIBI B
KJIACCUYECKOM NPUOIMKEHUH, KBAaHTOBO-MEXaHUYECKOE YTOUYHEHHE), CKAUKU MOTJIOLIEHHUS], CBA3b
MEX/y YaCTUYHBIM U MOJHBIM KO3 PHUIIMEHTaMU TOTJIONIEHHSI, TOHKAasl CTPYKTYpa Kpaes
MOTJIOUICHUS], TMHEHHBIN 1 MacCOBBIA KOA((ULIUEHTHI ocadaeHus, Ko3pPUIHEeHT ocnadaeHus
MHOTOKOMIIOHEHTHOTO BELIECTBA.

T7. B3anMoaencTBre peHTI€HOBCKOTO U3JIYUYEHHs C BEIECTBOM. PaccesiHne peHTTeHOBCKOTO
U3ITy4EHUs

PaccessHue Ha cBOOOHBIX 3JIEKTPOHAX (KOT€pEHTHOE paccesHue, Teopus ToMCOHa, HEKOTepeHTHOE
paccesinue, Teopus KoMToHa, MHTEHCUBHOCTh U3ITyYeHHS, PACCETHHOTO Ha CBOOOIHBIX, YypaBHEHHE
Kneitna-Humuner-Tamma, 31ekTpoHHBIE KOAPGUITUEHTHI paccesHus ), KOTEPEHTHOE U
HEKOTEPEHTHOE paccessHue aTOMHBIMH JIEKTPOHAMH, aTOMHBIE (PaKTOPbI, COOTHOIIEHHE
MHTEHCUBHOCTEH KOT€PEHTHOI'O M HEKOTEPEHTHOTO PACCEsIHUS, pACCESIHHE MaCCUBHBIM 00Pa3IOM,
JMHEWHBIA M MAaCCOBBIM KO HHUIIMEHTHI PACCESIHUSA, PACCESTHUE PEHTT€HOBCKOTO U3Ty4YeHUS
YIOPSA0YEHHBIMU CTPYKTypamu, ypaBHeHus Jlays u Bynwsda-bperros, pezonancuoe
koMOuHaoHHoe (PamaHoBcKoe) paccesHue.

T8.Audpakius peHTTeHOBCKOTO M3Iy4deHus B KpucTaiax. KorepeHTHOe paccessHue
PEHTI'C€HOBCKUX JIy4eil — OCHOBA PEHTI€HOCTPYKTYpHOTO aHanu3a. PaccesHue cBOOOIHBIM
371eKTpoHOM (Kitaccuueckas Teopusi). Dopmyna Tomcona. PaccenBaromas crmocoOHOCTh 00BEKTA.
PaccestHue peHTreHOBCKHX JIyueil [ByMs sniekTpoHamu. MaTepdepenmus. udpakunoHHbIi

s dexrt. PaccesHue aromom. ATOMHAsI aMIUTUTY/a, aTOMHBIN (akTop. TeopeTndyeckuii pacuer



¢dakTopa aTOMHOTO paccessHUs. AHOManUU (akTopa aTOMHOTO paccessHus. [ToHATHE 3TeKTPOHHOM
wioTHOCTU. [loHsTHE paccenBaroero neHTpa. Kunemaruueckoe u AMHaAMUYECKOE IPUOIMIKEHHS B
Teopuu audpaknun. PaccesHue peHTTeHOBCKUX JTy4del rpymmoii atomoB. [IoHsATHE €TUHUYHOTO
pacceuBarolero nenrpa. Judpaxiys peHTTeHOBCKUX JIydell B 00paTHOM IPOCTPAHCTBE.
[Toctpoenue DBanpaa. @opmyna Bynbda —bparra. O6parHoe mpoCTPaHCTBO UICATEHOTO
KpHcTaia, aMoppHOro o0beKTa, NoMUKpucTauia. [loHATHE CTPYKTYpHON aMILTUTY/bI.
T9.1HTEeHCUBHOCTH TU(PPAKINOHHBIX MAKCUMYMOB. DOpPMYJIBI  CTPYKTYPHOH — aMIUIMTYIBI IS
KpPUCTANIOB € pa3HbIMU siuelikamu bpase. [IpeoOpazoBanue ¢Gopmyn HNpH HAJIMYMU 3JIEMEHTOB
CUMMeETpuU B KpucTayie. DakTopsl, BIUAIOIIME HA MHTEHCUBHOCTb PEHTIE€HOBCKOTO J1y4ya. PakTop
noysipuzanuu.  ®akrop Jlopenna. I'eomerpuueckuii  (akTop. @akTop MOBTOPSIEMOCTH.
Temmneparypusiii ¢paxtop. Dakrtop abcopbumu. IlpakTHueckue mpueMbl pacueTa CTPYKTYPHOH
aMIUTUTYABI U CTPYKTYPHOTO (paKTopa.

T10. Meroab! pactupoBKH CTPYKTYPBI KpHCTALIOB. MeToa mpo0 1 omuboK. [IpuHIUTIEL
ioTHenmen ynakosku. [Ipasuna [lonuHra. Y4yer cuMMeTpun KpUCTaJlIOB IIPU IIOCTPOESHUHU
CTPYKTYpHOU Mozenu. Vcronp30BaHue PU3NICCKIX CBOMCTB KpHUCTAIIA TIPU TOCTPOCHUN
moxeneid. Kpurtepuii BeiOopa Moenu.

T11. Meronb! paciinpoBKU CTPYKTYpbl KpuctamioB. Meron ®@ypse. IIpuHnuner mMetona.
DU3NYECKUI CMBICII Pa3JI0KEHUS JIEKTPOHHOM IIIOTHOCTH B psag Pypee. Onpenenenne
MI0JIO’KEHUSI aTOMOB Ha PaclpeeIeHUN AIEKTPOHHOM TUIOTHOCTU. CedeHus U IPOeKIUn
3IEKTPOHHOMU IJIOTHOCTHU. [IpakTHueckne npueMbl NOCTPOEHUST MPOECKLUHI dJIEKTPOHHOM
IIJIOTHOCTH.

T12. Metonsl paciiupoBKU CTPYKTYPhI KpUCTAIIOB. MeToa MexaToMHOM pyHkuuu. Meton
[Tarrepcona (mexaromuast ¢ynkmms). [lepexonq oT  mpocTpaHCTBa KpHCTalla K BEKTOPHOMY
npocTpaHcTBy. IIpoekuMm W cedyeHuss MeXAaTOMHOM (yHKUMH. 3a0CTpeHHE MaKCUMYMOB
MeXaTOMHOW (YHKIMH. Y JaJleHne MaKCUMYMOB B Hayalle KoopauHaT. Vcrnonb3oBaHue pa3nindus B
«BECe» AaTOMOB MpHU pacUIMPpPOBKE pacHpereneHus MexaToMHoOH ¢yHkuuu. OcobeHHOCTH
MexxaTroMHOM (yHkumu. KBagpatuzupoBaHHbI KpucTaul. CpaBHEHHE METOJOB paciin(poBKU
CTPYKTYpbI KPUCTAJNIOB METOJAMH PEHTTEHOCTPYKTYPHOTO aHAJIM3a.

T 13. MeTo1bl peHTT€HOCTPYKTYPHOT'O aHAJIM3a IUCIIEPCHBIX cUCTeM. MeToibl
PEHTI€HOCTPYKTYPHOTO aHaliu3a noiukpuctamioB. Merox Jlebas. [Ipencrasnenue metoaa B
oOpaTHOM IpocTpaHcTBe. TexHUKa NOMy4yeHUs! peHTIeHOrpaMM. PEHTreHOBCKUE KaMephl U
mudpakromerpbl. MHAWIMPOBaHUE PEHTI€HOTPAMM MOJIUKPUCTAIUIOB AHATUTUYECKUM U
rpadpuueckuM mMetogamu. OnpezeneHue napaMeTpoB AIEMEHTApPHOMN STYEHKH KPUCTaJIIOB.
KavecTBennslit pa3oBblif ananm3. @u3nueckue OCHOBBI KAYeCTBEHHOTO (ha30BOr0 aHAU3a.
TpeboBanus k s3xcnepumMenTy. Kaproreka JCPDS. KonnuecTBeHHbIH (a30Bblii aHAIN3.
du3nuecKrue OCHOBBI KOJIMYECTBEHHOTO (ha30BOro aHain3a. MeTo bl KOMTMYECTBEHHOTO (Pa30BOTo
aHayn3a. YyBCTBUTENBHOCTH (pa30BOr0 aHaIN3aAHAIN3 CTPYKTYPbl aMOP(HBIX U AUCTIEPCHBIX
BellecTB. bivkHuN 1 fanbHUi nopsAaaoK. PyHKIUSA paIualIbHOrO pacupenenenus. Paccesnue
aMOp(HBIMU BELIECTBAMH, KUJIKOCTSIMHU U JUCIIEPCHBIMU CUCTEMAaMH.

T 14. Pentrenorpaguueckue uccieaoBanus Mukpoedopmanuii u pazmepos OKP. Knaccuduxanus
KPUCTAIIMYECKUX JA€(PEKTOB [0 UX BIMSHHUIO HA pEHTTeHOrpaMMy. AHanu3 1eeKToB
KPUCTAJUIMYECKOI0 CTPOEHUS 10 YITUPEHUIO PEHTI€HOBCKUX JIMHUM. MeTOBbI BBIICIICHUS
¢buznyeckoro ymupeHus. Metoasl pa3ieneHus BKiIala AUCTIEPCHOCTH U MUKpoAepopMaIii B
buznyecKoe ymmpeHue.

T 15. Metoapl TeMriepaTypHOH peHTreHorpadguu. 3amaun Meroaa. Bo3MokHOCTH TeMmepaTypHOu
pentrenorpaguu. OCOOEHHOCTH HU3KO- M BBICOKOTEMIIEpPAaTypHOH peHTreHorpaduu. Beicoko u
HU3KOTEMIIEPATYpHbIE KaMmepbl. PeHTreHoBckas auimatoMerpus. JlMHAMHMKa TEPMHYECKHX
U3MEHEHUH AUCIePCHOCTH U MUKpoaedopMaIiii KpUCTAIIIOB.



4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI B J1a00paTOPHBIX padoT

No Ne HaumenoBanue ceMuHapoB, IPaKTHUECKUX U TAOOPATOPHBIX paboT TpynoeMKkocTh (4ac
I/H | pa3aena
T TeMBI Bcero N3 Hux
MPAKTHYECK
MOJITOTOBK
1 2 3 4 5
1 T1 I131 Pemenue 3amay mo T1. 2
2 T2 I132 Pemienue 3agau o T2. 4
3 T3 I133 Pemenue 3amay mo T3. 4
4 T4 [134 Pemienue 3amau o T4. 4
5 T4 [134 JIaGopaTtopHas pabota «PacmmdpoBka peHTT€HOBCKOTO 4
CIICKTPa»
6 T5 135 Pemenwne 3agaud o T5. 4
7 T6 135 JIaGopaTtopHas padota "Pacuer MaccoBbIx k03¢ HUlIeHTOB 2
ociabnenus"
8 T7 1136 Pemenue 3amau o T6. 3
9 T7 137 Pemenwne 3agaud o T7. 3
10 T8 I138 Pemenue 3amau mo T8. 2
T9 [139 Pemenwne 3anau mo T9 JlabopaTopHas padora «Pacuer 6
CTPYKTYPHBIX aMIUIUTY»
T10 I1310 Pemrenne 3amau mo T10 2
T11 |TI311 Pemenune 3amgau o T11. JTaGoparopnas padota «Pacuer 4
MIPOEKIIMI AIEKTPOHHON TUIOTHOCTHY
T12 |11312. JJaGopaTopHas pabota «Iloctpoenne pynkuuu [larrepconay 2
T13  |I1313 JlaboparopHas pabota «PacimmdppoBka peHTTeHOrpaMM 4
MTOJINKPUCTATNICCKIX 00BEKTOBY
T14 11314 Pemrenne 3amau o T14 2
T15 |TI315JIa6oparopHas padota «OnpeneneHue Ko3GHUIMEHTOB 4
TEPMHUYECKOTO PACITUPEHUSD)

4.3.2. IlepedeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE H3y4YeHHE CTYICHTAMHU B
paMkax camoctosTeabHoi padorsl (CPC)

Ne Tema 3anaHue dopmupyemas "
n/n KOMIIETEHIIHS
1 2 3 4
1 | Benenue OcmMbIcnenne Marepuana
nexui. IToaroroska x I13.
2 | T1. IIpupona, cBoiicTBa, MOIy4YECHHE U OcmMbIcnenne Marepuana
perucrpanus peHTT€HOBCKOIO nexumii. [Togroroska k I13.
W3JTyYEHUSI. TIK-1, WK
3 | T2. TopMO3HOE PEHTTEHOBCKOE OcwMmpbIciieHrE MaTepurana

n3nyuyenue. Mcnonb3zoBaHnue
TOPMO3HOT'O U3Ty4€HHUs B
PEHTTEHOCTPYKTYPHOM aHAJIU3E.

neknuii. [Toaroroska k I13.




T3. XapakTepucTHYECKOe
PEHTTEHOBCKOE U3JIy4YEHUE.
Hcnonp30BaHne XapaKTepUCTUYECKOTO
HU3IYy4EHUS. B PEHTITE€HOCTPYKTYPHOM
aHaJIu3e.

OcwMmbIciieHrE MaTepurana
nexuuit. [Togroroska k I13.

T4. ICTOYHUKN PEHTI€HOBCKOIO
U3Ty4eHUs

OcMbiciieHre MaTepuana
neknuii. IToaroroska k I13.

TS5.IIpenomiieHne U OTpaKEHUE
PEHTI'€HOBCKOT'O U3JTy4ECHHUS.
Hcnonbs3oBaHue NpeNoMIIEHUS U
OTpa)KE€HHsI pEHTTCHOBCKUX Jy4el B
TCXHHUKE.

OcMbiciieHre MaTepuana
neknuii. IToaroroska k I13.

T6.B3zaumoseiicTBre peHTT€HOBCKOTO
W3JIy4EeHHMS C BelecTBOM. PaccesHue
PEHTI'€HOBCKOT'O M3Jy4YEeHUs

OcwMmpbIClieHHE MaTepurana
neknuii. [Toaroroska k I13.

T7. B3aumojieicTBue peHTT€HOBCKOTO
U3JIydeHus ¢ BemecTBoM. [lornomenne
PEHTI€HOBCKOTO U3JIYYECHHUS

OcwMmpbIClieHHE MaTepurala
neknuii. [Togroroska k [13.

T8.Audpakius peHTT€HOBCKOTO
U3JIY4EHUs B KpUCTAILIAX.

OcMbIciieHre MaTepuaa
nekuui. IToagroroska k I13.

T9.HTEeHCHUBHOCTH TU(PPAKINOHHBIX
MaKCHMYMOB.

OcMbIciieHne Marepuaia
nekuui. IToagroroska k I13.

T10. Meronb! pactinppoBKU
CTPYKTYPbI KpUCTAJUIOB. MeTo/] pob u
OIINOOK. .

OcMeIciieHne Marepuaia
nexuui. I[Toagroroska k I13.

T11. Meronb! pactinppoBKu

CTPYKTYpHBI KpucTaiioB. Meton @ypse.

OcMbIciieHne Marepuaina
nexkui. IToaroroska k 113.

T12. Meronb! pactin@poBKU
CTPYKTYpBI KpUCTaIOB. MeTon
MeXaTOMHOU pyHKIMH. 2

OcMebIciieHre Marepuaina
nexuui. I[Toagroroska k I13.

T.13. MeTo1bl peHTT€HOCTPYKTYPHOTO
aHaJIM3a TUCIEPCHBIX CUCTEM.

OcMBICIEHHNE Marepuania
nexkiui. IToaroroska k 113.

T14. Pentrenorpagpuueckne
MCCIIEIOBaHUS MUKPOAePOpMALIHIA 1
pazmepoB OKP.

OcMbICIEHIE Marepuaia
nexui. IToaroroska x I13.

T15. MeToasl TemMnepaTypHOi
peHTreHorpaguu.

OcwMmpbIciieHuE Marepuana
neknuii. [Toaroroska k I13.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITEIbHOI PadoThl CTYICHTOB

CamocTosiTenpHas paboTta 0akanaBpoB — HHAUBHIyalbHasl yueOHasl EATEIbHOCTb,
ocyliecTBIsieMasi 6e3 HeOCPEICTBEHHOTO PYKOBOJICTBA MPEIOIaBaTes, B X0/Ie KOTOpOii OakanaBp
AKTHBHO BOCIIPUHUMACT, OCMBICIIMBAET MOJYUYCHHYIO HHPOPMAITUIO, peliacT TCOPETUICCKHE U
MPaKTUYECKHE 3a/1a4yn. B mpoliecce mpoBeACHUS CaMOCTOSTENIBHON paboThl POopMUPYETCS
komrerenmus OITK-1.

Ha camocrositensHyr0 paboTy BBIHOCSITCS CIEAYIONIUE BOMPOCHI IO TEMaM JUCIUTUIUHBIL:
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T1. Ilpupona, cBOCTBA, MOTYYEHUE U PETUCTPALIUA PEHTI€HOBCKOTO U3nydeHus. [Ipopaborka
JEKIMOHHOIO MaTepuaia U MaTepuana NpakTU4eCKUX 3aHATHH.

T2. Topmo3HOE pEeHTreHOBCKOE U3yueHue. Vcronb3oBaHe TOPMO3HOTO U3JIy4YEHHUS B
PEHTI€HOCTPYKTYpHOM aHanu3e.. [I[popaboTka JeKIIMOHHOI0 MaTepuaia u MaTepuana
IIPaKTUYECKUX 3aHITHUIM.

T3. XapakTepucTuueckoe peHTI€HOBCKOE U3lydeHue. Mcronp3oBanne XxapakTepuCTHUECKOTO
U3JIy4EHUs] B PEHTICHOCTPYKTYpHOM aHanuse. [IpopaboTka JeKIMOHHOrO MaTeprasia U MaTepuania
IIPAKTUYECKUX 3aHATUI.

T4. IcTOYHUKY pEHTTEHOBCKOTO n3nydeHus. [IpopaboTka JIeKIMOHHOT0 MaTepralia 1 MaTepuaia
NPAaKTUYECKUX 3aHATUH. AHAINU3 pe3yabTaToOB JJa0OPaTOPHON pabOThI

TS. IIpenomiieHrE U OTpAXKEHUE PEHTIEHOBCKOTO U31y4eHHUS. MCroap30BaHue MPEIOMIICHUS U
OTpa’KeHMsI pEHTI€HOBCKUX Jydell B TexHuke. [IpopaboTka JIeKIIMOHHOT0 MaTepuala i MaTepuana
MPAKTUYECKUX 3aHATHH.

T6. B3aumozeiicTBie pEHTTE€HOBCKOTO U3JIy4EeHHMsI C BELIECTBOM. PaccessHue peHTreHOBCKOIo
[TpopaboTKa JIEKIIMOHHOT0 MaTepHuaia U MaTeprajia IpakTHUEeCKUX 3aHATUI. AHalIU3 pe3yJbTaToB
nabopaTopHOH PabOTHI.

T7. B3auMoelicTBME PEHTTEHOBCKOTO U3Jy4YE€HUS ¢ BelleCcTBOM. [loroienne peHTreHOBCKOTo
u3nydenus. [IpopaboTka JeKIIMOHHOIO MaTepHuasa U MaTepuasa MPakKTUYECKUX 3aHATHH.
T8.Audpakius peHTT€HOBCKOI0 U3Iy4eHus B Kpuctasuiax.. [[popaboTka JeKIIMOHHOTO MaTepuaa
Y MaTepuasia MPaKTUUYECKUX 3aHATUH.

T9. UnTEeHCUBHOCTH AUPPAKIIMOHHBIX MaKCUMYMOB. [IpopadoTka JIeKIIMOHHOTO MaTepuaa u
MaTepHaja MpakTUYECKUX 3aHATHH. AHAIN3 pe3ysbTaTOB J1a00PaTOPHOU PabOTHI.

T10. Metoab! paciupoBKU CTPYKTYphI KpUCTALIOB. MeTox mpo6 u ommbok. [Ipopaborka
JEKIIMOHHOTO MaTepuaia U MaTepuana NpakTU4eCKUX 3aHATHH.

T11. Meronb! pactin@poBKU CTPYKTYpbl kpuctamioB. Merox ®@ypre. [IpopaboTka IE€KIIMOHHOTO
MaTepuaia U MaTepuasia NpakTHYECKUX 3aHATHH.

AHanm3 pe3yabTaToB JIa00paTOPHOU paboThHI

T12. Metoabl paciinppoBKU CTPYKTYphl KpUCTAIIIOB. MeToa MexxaToMHOI MeTo1 MexaToMHOM
¢ynkun. [IpopaboTka JEKIMOHHOTO MaTepuaia U MaTepraia MpakTUYeCKUX 3aHITUNA. AHaAIIN3
pe3yabTaToB Ja00paTOPHOI paboTHI.

T.13. MeToibl peHTTeHOCTPYKTYPHOTO aHAJIM3a AUCTIEPCHBIX cucTeM. [IpopaboTka JIeKITMOHHOTO
MaTepHaja U MaTepHuaja NpaKTHUeCKUX 3aHATHI. AHAIN3 pe3ylIbTaTOB J1abopaTOpHOM paboTHI.
T14. Pentrenorpaduueckue uccienoBanus Mukpoaedopmaruii u pazmepos OKP. TIpopaboTtka
JEKIMOHHOIO MaTepuaia U MaTepuana NpakTU4eCKUX 3aHATHH.

T15. Merons! TemnieparypHoii pentreHorpaduu. [IpopaboTka JIEKIIMOHHOTO MaTepHana 1
MaTepHaia MpakTHYECKUX 3aHATHH. AHAIN3 pe3ylbTaToB JIAOOPATOPHON PabOTHI.

KoHnTponb camocTosTenbHON paboThl MPOBOIUTCS Ha NMpakTudeckux 3aHiaTuax U Ha KCP no
OKOHUYAHUH TEM.

V. YYEBHO-METOJNYECKOE U TH®OPMALMOHHOE OBECIIEYEHUE
JTUCIUATLITAHBI (MOJLY.JIST)

DOnexkTpoHHas HMH(POPMAIMOHHO-00pa30BaTeNbHAs Cpela yHUBEpPCUTETa O0OecreyuBaeT
JOCTYN K OJJIEKTPOHHBIM YYEOHBIM H3JaHUAM M SJIEKTPOHHBIM OOpa30BaTENbHBIM peECcypcam,
yKa3aHHBIM B paboueil mporpaMme TUCIMITIIMHBI (MOTYJIS).

bubnuoTteunsii POHI YKOMIIEKTOBAH TIEYaTHBIMU 37aHUSIMU M3 pacuera He MmeHee 0,25
HK3EMIUIApa KaXJOT0 M3 HM3AaHMH Ha OJHOrO0 OOYyYaroIIerocss M3 4YMCia JIML, OJHOBPEMEHHO



OCBAMBAIOIINX COOTBETCTBYIONIYIO JUCIUILTUHY (MOYIIb).

OOyuaronmmMcst o0ecrieueH JTOCTYIl K COBPEMEHHBIM MPOQecCHOHATBHBIM 0a3aM JaHHBIX H
WH(OPMAIIMOHHBIM ~ CIIPABOYHBIM CHUCTEMaM, COCTaB KOTOPBIX OINpeaenseTcss B padoumx
nporpamMmax JUCHHIUIUH (MOTYIICH).

a) nepevyeHb JUTEPATYPHI
1. TaBmuuckuit I'.B. OcHOBBl (U3MKH PEHTTEHOBCKOTO wu3iydeHHs.- M.: DuzMatTiur,
2007, 240 c.
2. TlaBmuuckmii ['.B. PentrenoBckas ¢dayopecuennus (MoHorpadwus).- HWpkyrck. W3-
Bo UI'Y, 2013, 85 c.
3. buoxun M.A., Ugeitnep N.I'. PentrenocnexkTpanbHblii cipaBouHuK.: M.: «Haykay,
['maBHas penakius GU3MKO-MaTeMaTHIECKON auTeparypsl, 1982, 376 c.
4. TlpakTmueckas peHTreHOBcKas nugppakromerpus : yue0. mocobue / B. A. Jluomo, I'. A.
Ky3nenona, B. M. Kanuxman, B. B. Boiina. — Upkyrck : U3n-Bo UpkyT. roc. yn-ta, 2010. —
159 c..
5. IlamaeBA.A. OcHoBbI (husuueckoro marepuanoBenenus. Upkyrck: M3g-so UI'Y, 2013. —
159c.
6. bokwuii I'.b. Pentrenoctpykrypusiii ananuz.T.1/ I'.b. bokwuii, M.A. Ilopaii-Komun. M.:
Nzn-8o MI'Y, 1964. — 489c.
PycakoB A.A. Pentrenorpadus metaiios / A.A. PycakoB. — M.: Atromuznart, 1977. —480c.
boxwuii I'.b. Kpucrammoxumust / I'.b. bokwii I'.b. — M.: Hayka, 1971. —400c.
9. VYmanckuii f.C. Pentrenorpadust metamioB u nonynpoBoaHukoB / S.C. YMauckuii. — M.:
Mertannyprus, 1969. — 496¢.
10. I'yce A.M. HanomaTepuaisl, HAHOCTPYKTYpbl, HaHOTeXHoJoruu. — M..OU3MATIINT,
2007. —416c.

11. CoBpemennas kpucramiorpadus. [Tox penakuueit b.K.Baiinmreitna. T.1 — 4. M.: Hayka,
M., 1979.

12. E.B. Uynpynos, A.®. Xoxsos, M.A. ®anneeB. OcHOBBI kKpucTamiorpadguu: Y4ueOHUK A
By30B.- M:.®M, 2004.— 500c.

o N

0) mepuoOAMYECKHE U3TAHUS
B) CIIMCOK aBTOPCKUX METOJAMYECKUX Pa3padoTok
r) 0a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
1. Hayunas 6ubnunorexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. BJ1 xuur u npopoikaromuxcs uzganuiihttp://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cqiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DnexkTpoHHBIN YnTanbHbIN 3a1 «bubaroTex» https://isu.bibliotech.ru/
4. DnexTpoHHas oubmoredHas cucrema «M3narenpctBo «Jlauby http://e.lanbook.com
5. Dnextponnas oudaunoreunas cuctema «PYKOHT»http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIMUILINHBI
(MOJTYJIST)

6.1. YueOHo-12a00paTOpHOE 000pya0BaHMeE:

Kabuner pentreHoBckod ¢usuku, ayautopus 213,  pEeHTI€HOBCKHHA, PEHTICHOBCKUN
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cnektpometp PII/I-3. Pentrenosckuii qudpaxromerp JJPOH-2.0

6.2. [IlporpammHoe obecneyeHue:
1. ABBY PDF Transformer 3.0 ITaker u3 10 Heumennsix jurensuid PerSeat (10mm.) EDU. Kon
no3urun: AT30-1S1P10-102 Kotuposka Ne 03-165-11 ot 23.11.2011. Beccpouno.
2. MicrosoftOfficeProPlus 2013 RUSOLPNLAcdmc.Kontpakt Ne 03-013-14 ot 08.10.2014.Homep
JIuuensun Microsoft 45936786. beccpouHo.
3. WinPro10 RusUpgrdOLPNLAcdmc.Cy6muuensnonnsiii qorosop Ne 502 ot 03.03.2017 Cuer Ne
®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunensus Ne 68203568. beccpouHo.
4. KasperskyFree (exeromno oonoBsiemoe [10). YcnoBus nCronb30BaHUs 11O CCHUIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouso.

6.3. TexuuuyeckHe U 31EKTPOHHBIE CPEJCTBA:
MynbTUMEIUIHBIA TPOEKTOP, FKpaH (TI0 HEOOXOIMMOCTH), MEJIOBasi MJIM MapKepHas JOCKa.
VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Ha nexuusix ncnosib3yroTcsi KOMIBIOTEPHBIE Mpe3eHTaluu. [[pakTHueckue 3aHsATUs NPOBOISTCS B
UHTEpakTUBHOU opMme. JITabopaTopHbie pabOTHI MPOBOAATCS C Hcoib30BaHueM [I9BM c
MOCEAYIOLIEN 3alUTOM.

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJISA N
IMPOMEXYTOYHOMN ATTECTAIIUA

Texyiuit KOHTPOJIb peanu3yeTcs B BUjie TeKyuiero koutposs Ha [131-I138 u nabopaTopHbIx
pabotax. Tekymuii KOHTPOJIb HAIIPaBJIEH Ha BbIsABIEHUE chopMUupoBaHHOCTH KoMmeTeHuuit [TK-1.
JUist peain3anny TeKyIero KOHTPOJISl HCIOb3yeTCs 0aTbHO-PEUTHHTOBAsI CUCTEMA
OLIEHKH, IPUHSATAsl B YHUBEPCUTETE.

VYcBoeHHue CTyJeHTOM OakanaBpoM M3y4yaeMoil TUCIMITIIMHBI MAKCHUMAJIbHO OLICHUBACTCS
100 6annmamu. MakcumanbHOE KOJMYECTBO OAJUIOB 32 TEKYILYIO paboTy B ceMecTpe
orpannuuBaetcs 60-10 6ajiamMu, Ha OLEHKY 3K3aMeHa MaKCUMAaJIbHO IpeaycMoTpeHo 30 6asios.
Bo3mosxnbl «ripemuanbabiey 60amibl (0T 0 10 10), koTopbie MOTYT OBITH 100aBIEHBI OaKaliaBpy 3a
aKTUBHBIE (OPMBI pabOTHI, BHICOKOE KAueCTBO BBIIOJHEHHBIX TPAKTUYECKUX paboT U T.1.

3a nocemenre oHOT0 BUAa 3aHsATUA gaetcs 0.53 6amna (34 3anstuii (JI+HI13) * 0.53 6amn =
18 Ganna), MakCUMaIbHOE KOJIMUYECTBO OAIOB 3a MMChbMEHHBIH KOHTPOJb Ha [13 — 2.47 6amna (17
3anatuit [13*2.47 Gann = 42 6amios).

[TapameTpsl O1IEHOYHOTO CPEACTBA AJIs TeKyIiero Kontpois Ha [131-1138.

Orenka / 6auist
Kpurepun
OLIHKH OtnnyHO Xopomio VY nosnerBopurenbHo | HeynoBieTBopuT.
3.2 Gamna. 2.5 baiuta 1 Gata. 0 6amioB
He BrInOSIHEHEI WA
BrinosHeHbI BrinonHeHbI HE
BrimoaHeHEbI BLITIOIHEHBI HE
Brmmonaenue MOJIHOCTEIO, MOJHOCTBIO,
N MOJIHOCTBIO U MOJIHOCTBIO U
3alaHui nonyuieHsl 1 —2  |momymienst 1 — 2
KOPPEKTHO JomymieHsl Oonee 3
OILINOKH OILINOKH
OIIMO0K



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

OueHouyHbIE CpeCcTBA AJIA IPOMEKYTOUYHOM aTTecTanun (B popme 3ayera)

[IpomexyTouHas aTTecTalys HallpaBjieHa Ha MPOBEPKY CHOPMUPOBAHHOCTH
komnereHIMHOIIK-1 u mpoBoautcs B popme 3adera. Dopma npoBeeHNs 3a4eTa — YCTHBINA 1O
OuieTaM WM TUChbMEHHBIN 1O OHIeTam.

buser cocTouT U3 OJHOTO TEOPETHYECKOTO ¥ OAHOTO MPAKTHUECKOTO BOMPOCca. 3alaHus
(Omyetsl) U1t MpUeMa 3a4eTa C OLEHKOHN BBIMOJIHEHb MHOIOBAPHAHTHBIMHU, YTOOBI HCKITIOUYUTh
BO3MOXXHOCTH CITHCHIBAHUS M 0OMeHa nH(OpMaIue B X0Oe 3a4eTa.

Crynent 6akayiaBp J0mycKaeTcs K 3a4eTy B TOM Cllydae, €clid B TeUeHUE ceMecTpa 3a
TeKyIIyto padboty Habpano 40 GamoB u 6oinee. B mpoTuBHOM citydae BeicTaBisieTcss ) CECCHOHHBIX
OamoB. Bo Bpemst 3auera cryaeHT 6akanaBp MoxkeT Habpath 10 30 6amioB. Ecnu Ha 3auere oTBET
CTyJEHTa OolleHUBaeTcst MeHee ueM 10-to Gamamu, TO 3a4€T CUUTAETCS HE CITAHHBIM, CTYJCHTY
OakanaBpy BbicTaBisieTcst 0 0aJIoB, @ B BEJOMOCTh BBICTABIIICTCS OLICHKA «HE 3a4TCHO.

Ecnu na 3a4ere ctynent Habupaet 10 u 6oee 6ayioB, TO OHU NPUOABISIIOTCS K CYyMMeE
0aJuIoB 3a TEKYIYIO paboTy, 3aueT (pUKCUpyeTCs B BEIOMOCTH M 3a4€THOM KHIKKE CTY/IEHTOB.

[IpenogaBaTens uMeeT nNpaBo PUKCUPOBATH 3a4ET, €CIIU CyMMa OaiioB, HAOpaHHAS
CTYJIEHTOM 32 TEKYIIYI0 paboTy coctaBut 70 6amios.

IIpumepHBbIii NepevyeHb BONPOCOB U 3aJaHUI K 3a4eTy

1. OHeprusi peHTTeHOBCKUX YPOBHEH aToma

2. CucremMaTuka XapaKTepUCTUICCKUX JTMHUN

3. 3akoH Mo3nu

4. J1y6neTbl B pEeHTIT€HOBCKOM H3J1yYeHUH

S. ToHKast CTPYKTypa peHTT€HOBCKHX YPOBHEH

6. VHTEHCHBHOCTD JIMHUI XapaKTEPUCTHYECKOTO CIIEKTpa

7. ITepexonpl Kocrepa — Kponura

8. BbIxo peHTreHOBCKOM (u1yopecIieHIINH

9. Topmo3HOE peHTIeHOBCKOE U3TyueHue, ypaBHeHne Kpamepca

10.  IIpocTtpaHCTBEHHOE pacmpeesieHHe TOPMO3HOTO H3ITyYeHHS

11.  TlornomeHue peHTTEHOBCKOTO U3JTy4eHMs, CKAUKH MOTJIOIIEHUS

12. ONEeKTPOHHBIN, YaCTUYHBIA U aTOMHBIM KO3 (DULIMEHTHI MOTIOEHUS
13. CBs13b M@Ky YACTHYHBIM H MOJHBIM KO3 PHUIIEHTaMU TOTJIONICHUS
14. JluneiHbIi 1 MaccoBbIi KOA(h(ULIMEHTHI OcIablieHus

15.  ToHkas CTpyKTypa KpaeB MOTJIOICHUS

16.  PaccestHHe peHTT€HOBCKOTO M3Ty9ICHUS

17. Paccesinue Ha CBOOOTHBIX AIIEKTPOHAX

19. KorepenTHoe paccesHue

20.  HekorepentHoe paccesiHue, Teopus Komnrona

21.  CooTHOIIEHNE HHTEHCUBHOCTEH KOTEPEHTHOTO U HEKOTEPEHTHOTO pacCesHUs
22.  JluneiiHblil 1 MaccoBbIi KO (UIIMEHTHI PACCESTHUS

23.  PaccesHHE pEeHTT€HOBCKOTO U3YYCHHUS YIOPSITOYCHHBIMU CTPYKTYPaMH.
24. PesonancHoe komOuHarmonHoe (PamanoBckoe) paccesHue

25.  TlpemomieHne U OTpaXKeHHE PEHTTEHOBCKOTO H3ITyYSHHS

26. [TostHOE BHEILIHEE OTPAKEHUE

217. ®DOKYyCHUPOBKA PEHTTEHOBCKOTO M3Ty4eHUS

28.  PentrenoBckas (ayopecreHuus

29. CTaHOBNIEHHME U OTambl pa3BUTHUS PEHTTEHOCTPYKTYPHOTO aHanu3a. VIHTeHCHBHOCTh
PEHTI€HOBCKOTO U3JIY4EeHHUS (ONPEACIICHHUS ).
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

46.

47.

48.

49.

50.

51.

B3anMopnencTeue PpEeHTTEHOBCKOIO M3JIYYEHHs C BEIIECTBOM. Buaesl B3auMMOIEHCTBUS.
KorepentHoe paccessHue pEHTIEHOBCKOro u3ilydeHus. HekorepeHTHoe paccesiHue
PEHTTEHOBCKOTO H3ny4eHus. PentrenoBckas dioopectenims. ®otodddexr.

Br160op uznydenus. @UibTpsl A1 PEHTTEHOBCKOTO U3ITy4EHUSI.

KorepeHTtHoe paccesiHue peHTT€HOBCKHX JIy4el — OCHOBA PEHTIEHOCTPYKTYPHOI'O aHaIu3a.
Paccessaue cBoOoaHbIM deKkTpoHOM. Dopmyrna TomcoHa.

[Tonstne pacceuBaromeil crmnocoOHocTH oObekta. HMuTepdepenums. AudpakumnoHHbINH
ahdexr.

PaccesHue peHTreHOBCKMX Jiydell aTOMOM, TIpyHIod aToMoOB. ATOMHas aMIUIMTY]a,
aTOMHBINA (paKTop.

[ToHsATHE 2NEKTPOHHOM IIIIOTHOCTH. [IoHATHE paccenBarOUIErO LIEHTPA.

OO6paTtHoe MPOCTPaHCTBO U AU(paKLIKg PEHTTEHOBCKUX Jy4Yeil Ha KpUCTallIax.
Kunemarnyeckas Teopus UWHTEpPEpEHIIMM pPEHTTEHOBCKHX JIydell B  KpHCTaUiax.
Kunemarndeckoe u AMHAMUYECKOE MPUOTMKEHHS B TEOPUU AUPPAKIIIH.

I'eoMeTpruyeckoe TONKOBAaHHE YCIOBUH WHTEp(EPEHIMH C MOMOIILI0 00paTHON
pewerky. OOpaTHas peleTka Kak mnojie uHrepdepeHunonsbx pyHkuuii. Chepa Dpanbaa.
WuTerpanbHas MHTEHCUBHOCTH U (DaKTOPBI, HA HEE BIUSIOIINE.

ATOMHBIN MHOXkUTENb. CTPYKTYpHast aMIUIUTYy/Ja U CTPYKTYPHBIH hakTop

DopMyIIBl CTPYKTYPHOHR aMIUIMTY/bI U1l KPUCTAJUIOB € Pa3Iu4YHbIMU ss4elikamu bpaso.
[TpeoOpaszoBanue GopMyI1 CTPYKTYPHOMH aMILTUTY bl IPU HATUYHH SJIEMEHTOB CUMMETPHUU.
Onpenenenyue peHTTeHOBCKOW U IPOCTPaHCTBEHHON IPyIII.

“Paboune” Gpopmymbl 1 pacueTa CTPYKTYPHOM aMIUIUTYAbI.

@akTop NOJSIPU3ALMHU, €0 3aBUCUMOCTb OT YCIOBHM 3KcrepuMeHTa. KuHemarnueckui
MHoOxuTeNb. Paktop Jlopenma. ['eomerpruyeckuit dpakrop.

TemnepaTypHblil ¢akTop, y4eT €ro aHMU30TPONMHOCTH. DaKTOp MOTJIOLIEHUS, €ro pacyer.
BBeneHne 35KCTUHKIMOHHBIX MONPaBOK. DakTOp MOBTOPSIEMOCTH, €TO CBA3b C CHMMETPHUEN
KPHCTAJUIA U YCIIOBUSIMU PETUCTPALMU PEHTTEHOIPAMM.

OKCHEpUMEHTAJIHBIE TIPUEMBI OINPEAEIEHUS WHTEHCUBHOCTH, pacyeTa CTPYKTYpPHOTO
(dakTopa U CTPYKTYpHOU aMIUIUTY/BI.

Metoa npo6 u ommbok. CymHocts Metona. I[lpuHimnel miuotHeimeil ynakosku. Oouue
INPUHIMUIIBI METOJA. Y4YeT CBEICHUNM O CHMMETPHM KpHUCTAJIa NPH ITOCTPOECHHUH €ro
CTPYKTYPHOM MOJENH.

Bo160p ctpykTypHOI Mozenu. PakTop pacXOoJAUMOCTH.

PasznoxxeHne 31eKTpOHHON MIOTHOCTU B psf Pypbe. DUBNYECKUN CMBICI Pa3I0KECHUS
3JIEKTPOHHOMU MIIOTHOCTH B psig Dypse.

OmnpeneneHne NOJ0KEHUS aTOMOB Ha paclpeesIeHuU dJIEKTPOHHON TuioTHOCTH. [Ipoekuyn
Y CEYEHMS DJIEKTPOHHOM TUIOTHOCTH.

Merton Ilarepcona. Cyte meroaa. Ilepexon oT mpocTpaHCTBa KpHUCTalsla K BEKTOPHOMY
MPOCTPAHCTBY. 3a0CTPEHUE MAKCUMYMOB MEXaTOMHOM (yHKIMH. Y JaleHne MaKCUMYMOB B
Hayaje KoopAMHaT u3 pacnpenenenus [larepcona. KBagpatusupoBaHHBIN KpUCTaAIIT



Pazpabotumnku:

JOLICHT, K.(.-M.H, I'.A. Ky3HenoBa
(3anuMaemes Q0NHCHEOCMb) (unuyuanvl, hamunus)

ITporpamma cocraBieHa B coorBercTBuU ¢ TpeboBanussMu @I'OC BO 1o HanpaBieHuo
noarotosku 03.03.02 dusuka

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapsl o0IIel U HIKCIIePUMEHTATbHON (DU3UKHI

[Ipotokon Ne 5 ot 21.02.2025 .

3aB. kadeapoii .¢.-M.H., mpodeccop A.A. TaBpmmok

Hacmoswas npoepamma ne modxcem 6vims 60cnpoussedena Hu 8 Kakot gpopme b6es
npeosapumenbHo20 NUCbMEHHO20 paspeuieHus Kagheopvl-paspadbomyuxa npoepammol.
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