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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnvza b1.B.1.13 PentreHorpadusi OTHOCUTCS K 4acTH, (POpMUPYeEMOil yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-1: CnocobeH N/ IIK-1: lemoHcmpayus U IIK-1: Omuem no
ucnosib30eamb cnocobHoCmu ucnob308amb 3Hamb: 1abopamopHbIM 3quém:
CNeyuanusuposaHtble | cpeyyaausuposanHble 3HaHus | OCHOBbI (PU3UKU peHM2eHO6CKUX | pabomam Omuem no
sHaHuA 6 ofnacmu 8 obsacmu ¢pusuxu 0as Ayuell, meopemuyecKue 0CHO8bl
usuxu 015 oceoeHust B 1a6opamopHbiM
npoduABHbX 0CB80€HUS NPOPUNBHBIX KuHemamuueckoii meopuu paGoman
busuveckux ¢usuueckux ducyunauH Ouchpakyuu peHmeeHo8CKUX
ducyuniun nyuell, MemoObl 2eHepayuu
OK3aMmeH:

PeHIMeeHOB8CKO20 U3/yUeHUs.

Ymemb:

ITpogodumb nodzomoeky
0bpa3zyos 011
peHmMeeHoOUpaKyUuOHHbIX
JKCnepuMeHmos,
UHMepnpemuposamb
no/y4YeHHble pe3ynbmanibl
peHm2eHoO0UPPAKYUOHHDBIX
JKCnepuMeHmMos, onpeodeasimb
cummempuio Kpucmanna,
napamempbl 31eMeHmapHou
Aueliku, uccaedosamnb
MOHOKpUCMA/1bl Memooamu
PCA.

Bnademb:

Memodamu no020mogku
06pasyoe 0151 CoeMKU Ha
nopowkogom ougppakmomempe,
noozomoekoti
MOHOKpUCMA/IbHbIX 06pa3yos
0151 PCA, memodamu nosyueHust
cpepuueckux
MOHOKpUCMA/IbHBIX 06pa3yos,
Memodamu UHOUYUPOBAHUS
nopouwikosblx ougppakmozpamm,
Memodamu onpedeneHust
napamempos 3n1emeHmapHoll

KoumposnbHble
80NpOoCh!




AveliKu Kybuueckux Kpucmaniog
nO NOPOWKOBbIM
odugppakmoepammam, memooam
onpedesneHue
npocCmMpaHcmeeHHoU cumMmempuu
Kpucmania no dasHbim PCA,
Memooamu nNoucka u ymouHeHust
MoOesell Kpucmanios no
danHbiM PCA, nod2zomogkoii
CIF-¢atinos.

IIK-5: CnocobeH
npumeHsimb
npogeccuoHabHble
3HaHuUs,
ocyujecmensimb
8b100p HE0OXOOUMbIX
HAy4HbIX Memooos
uccnedosaHuii 011
peweHus 3a0au
npoexkmHoti u
UHHOBAYUOHHOII
desimesbHOCMU

N TIK-5: lemoHcmpayus
cnocobHoCmu npumeHsMb
npogeccuoHanbHble 3HaHus,
ocywecmensimb 6b160p
HeobX00UMbIX HAyUHbIX
Memo0os uccnedo8aHuli 01
peuwleHust 3a0ay npoeKmHoll u
UHHOBAYUOHHOU

dessimenbHOCMU

HJT ITIK-5:

3Hamb:

OcHogHble MemoObl NpogedeHUst
peHmeeHoOuUpaKyuoHHbIX
3KcnepumeHmos. Memoobl
sepucukayuu
peHmeeHoOUpaKyUuOHHbIX
CMPYKMypPHbIX OAHHbIX,
npuHyunbt pabombl 6a3 OAHHbIX
nopouwkoeoli ougppakyuu,
npuHyunsl pabombl 6a3 OaHHbIX
MOHOKPUCMAAbHBIX OGHHbIX
PCA.

Ymemb:

HHmepnpemuposamn,
ony6/AUKo8aHHble pe3ybmamel
nopouwkoegoli du¢pakyuu u
OQHHble MOHOKDPUCMA/bHbIX
uccaedoearuil PCA, npogodumb
OYeHKy cmeneHu
docmogepHOCMU OAHHBIX
nopowkogoli dugpakyuu u
OQHHble MOHOKDPUCMA/bHbIX
uccnedoeaHutl, NOyYeHHbIX U3

PpA3HbIX UCMOYHUKOS8.

Bnadems:

Haebikamu pabomst ¢
Npo2pammHbimM obecneueHuem
COB8peMeHHbIX A8MOMAamu4ecKux
dugpakmomempos, Ha8bIKaMU
pabombl 8 NPOZPAMMHbBIX
Komnjekcax 0as obpabomku
OaHHbIX NOPOWKOBOLL
ouchpakyuu u pe3ynbmamos
MOHOKPUCMANBbHbIX
uccn1ed0o08aHull, NOUCKOM OAHHbIX
8 basax nopouwkoeoli
Odugpaxyuu PDF, nouckom
uHpopmayuu @ 6azax OaHHbIX
Op2AHUYECKUX U HeOp2aHU4ecKuXx
MoHokpucmaniog CCDC u

Omuem no
1abopamopHbIM
pabomam

3auém:

Omuem no
nabopamopHbim
pabomam

OK3aMeH:
KoumponbHble
80NnpoCh!




ICSD.

3. CTpyKTypa U cojep)kKaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10€MKOCTBb, 3.€. 7
Yacos 1o yue0HOMY IIaHy 252
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIIA 40
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe paGoThI) 156
- KCP 3
caMocTosTe/IbHasA padoTa 17
IIpomexyTouHasi aTTecTamis 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HauMeHOBaHue pa3fenos U TeM AUCLUILIMHbIL Bcero B TOM YHCJ/Te
(uacer) K
oHTaKTHas pabora (paboTa Bo
B3aMMO/IefiCTBHH C IIPeIofiaBaTesieM),
Yackl U3 HUX
3aHATHS CamocTosTe/bHast
CeMHUHapCcKOro paora
3ansTHs TUMa o0yuyarowerocs,
JIEKIMOHHOTO | (TIpakTHyeckue | Bcero qachbl
TUMa 3aHsATHs/Nabopa
TOpHBIE
paboThI), Uacel

o) o) o) 0 o)

o) o) o) o) o

0 0 0 0 0
OCHOBBI ®M3MKN PEHTTEHOBCKUX JIYUEN 24 5 18 23 1
B3AMMO/IEVICTBUE PEHTTEHOBCKUX JIYYEW C BEIIIECTBOM 17 5 10 15 2
KWHEMATUYECKAS IU®PAKIVA PEHTTEHOBCKUX JIYUEN B % 8 16 24 2
KPUCTAJUJIE
OCHOBHBIE CXEMBI YCTPOVCTBA JU®PAKTOMETPOB 8 2 4 6 2
METO/IbI IIOPOIIKOBOM AU®PAKLIVA 58 10 44 54 4
PEHTTEHOCTPYKTYPHBI AHAJIN3 MOHOKPUCTAJIJIOB 70 8 58 66 4
IMTPOTPAMMHOE OBECIIEYEHUE, IIPUMEHSAEMOE B 10 9 6 8 2
COBPEMEHHOM PEHTTEHOCTPYKTYPHOM AHAJIU3E
Artrtecrauus 36
KCP 3 3
Hroro 252 40 156 199 17




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. OCHOBBI ®M3MKM PEHTTEHOBCKIMX JIYUE. TIpupo/a 1 0CHOBHbIe (U3Kueckue CBOHCTBA
PEHTreHOBCKUX /lyuell. BelnunHbI, XapakTepu3yolje peHTTeHOBCKOe U3/TyueHre: IJTMHHA BOJIHBI,
HMHTEeHCUBHOCTb. HernpephIBHBIN CIIEKTP: TeopHsi BOSHMKHOBEHUsI, KOPOTKOBOIHOBasI FpaHUL{a, pacIipe/iesieHre
WHTEHCUBHOCTH, 3aBUCUMOCTb OT TOKAa M HalpsDKeHUs1 Ha TpyOKe, OT MeTas/ia aHoZa. XapaKTepUCTHUeCKUM
CIIeKTP: TeopUsi BOSHUKHOBEHHS], 3aKOHOMEPHOCTH JIMHeHUaToro CrieKTpa, 3akoH Mo3nu. VicTouHuKu
PEHTTeHOBCKHX JIyueld: peHTTeHOBCKHe TPYOKH, PeHTTeHOBCKHMX arfapaTt, OCHOBHBIE 37IeMeHTHI UX
KOHCTPYKLIMY, CHHXPOTPOHHOE U3/Ty4YeHue.

2. B3SAUMO/JENCTBUE PEHTTEHOBCKMX JIYUEN C BEIIIECTBOM. Ocna6nenue nyueii npu
TIPOXOXK/IeHUU uepe3 Bell[eCTBO. [lorioiieHue Kak ¢oTo3ekTpuueckuii addekr. diyopeciieHTHOe U3TyUeHue.
KorepeHTHOe 1 HeKOrepeHTHOe paccesiHie. 3aKOH ocsabeHus. CriekTp roriomjeHus. IIpupoaa ckaukos
niorJiomieHysi. @UAbLTPHI AJ1s1 pEHTTeHOBCKOT0 M3nyuyeHust. CriocoObl perucTpaiy U u3MepeHHst PeHTTeHOBCKUX
nyueii. Pusnonornyeckoe JelicTBYe PeHTTeHOBCKUX JIyueil Ha OPraHr3M YesioBeKa. 3alljuTa OT peHTIeHOBCKOT0
W3y YeHusl.

3. KHHEMATUYECKAS TU®PAKILINA PEHTTEHOBCKMX JIYUEN B KPUCTAJIJIE. UuTepdepeHiys
BosiH. [ToHsATHE 0 AudpakiuK B KprcTasie. JlonyiieHus, TpUHUMaeMble TIPYU paCCMOTPEeHUH TeOMeTpHUUeCcKOoro
acriekta. [Indpaxkuuonssiii 3¢gdeKT, co3zaBaemMblii peleTKoi 0AWHAKOBBIX aTOMOB. Y cyioBust Jlays. Judpaxims
Kak oTpakeHUe OT 1iockocteid. @opmyna Bynbda-bparra. udpakiys B C/I0KHON CTPYKTYpe.
WnTepdepenLinoHHoe ypaBHeHHe U cdepa oTpakeHusl. MeTo/bl TIoy4YeHus JUPPaKLMOHHON KapTHHBIL.
Oudpakimonnas cummeTpusi. 3akoH Ppugens. IndpakuyoHHbIe TIOTacaHusl, BbI3BaHHbBIE EHTPUPOBAaHHBIMU
pelieTkamu bpaBs, BUHTOBBIMU OCSIMH, IJIOCKOCTSIMU CKOJIB3SILLEr0 OTpakeHUs. PeHTreHOBCKast
IudpakLoHHas TpyTina. PaccesiHrie peHTTeHOBCKUX JTyuei 3neKTpoHoM. [Tosisipu3aiiioHHbIH dakTop.
Paccestniie atomom. PyHKIMS aTOMHOTO paccesiHus. PaccesiHue rpymnioit aroMoB. CTPYKTypHasi aMILTUTYAa,
CTPYKTYPHBIN (hakTop. BinsiHue cuMMeTpyn Ha BUJ| (OPMYJ/T CTPYKTYPHOM aMITIUTY/Ibl. 3aKOHBI ITOTacaHust
peduekcoB. OrpesiesieHre CUMMeTPUU KPUCTAJIIOB TI0 AUPPaKLMOHHBIM KapTHHaM. udpakiys B ujeanbHOM
MasioM Kpucrasie. PaccesiHue peHTTeHOBCKUX Jiyueli peasbHbIM KpUCTa//IoM. TeMriepatypHbIii (hakTop U
BBIBOJ, TETJIOBOM moripaBku. MHTepdepeHMOHHas GyHKLMs U UHTepdepeHMOHHbIHN (akTop. [IpoTsHKeHHOCTh
1 opMa y3710B 00paTHOM pelieTku. VIHTeTrpaibHast MHTeHCUBHOCTE. PakTop JlopeHiia. PakTop MOT/IOeHMS.
[epBryHas 1 BTOpUYHAsE IKCTUHKLMS. MeTobl yueTa sKCTHHKLMK. PakTop noBTopsieMocTd. JuddysHoe
paccesinue. dypre-nipeobpazoBanue. ITpumenenue psajoe Pypre B PCA. TIpuHIMIIBI OBICTPOrO
nipeobpasoBanusi Pypee. Pa3nokeHue 3/1eKTPOHHON TUVIOTHOCTH B psifi Dypre. YTIpolieHHe pacueTa
5JIEKTPOHHOM TMJIOTHOCTH C yUeTOM CUMMETPUH KpHCTasla.

4. OCHOBHBIE CXEMBI YCTPOMCTBA JU®PAKTOMETPOB. O61acTh npuMeHeHus. JleTeKTopl,
NIpUMeHsieMble B pEHTIeHOBCKOH JU(ppakTOMeTPUU U UX OCHOBHbIE XapaKTepUCTUKU. MOHOXpoMaTHU3alys
usnyyenus. Iudpaxkromerpsl. ['paduryeckas mogens ncciiefoBanuys fudpak{MOHHON KapTUHBL. CHUCTeMBbI
KOOpJIMHAT B 00paTHOM TIPOCTPaHCTBe. PacueT yCTaHOBOYHBIX YIJIOB. Y TOUHEHHE TapaMeTpOB ieMeHTapHOU
siuelku. Vi3mMepeHre UHTerpajabHOM HHTEHCUBHOCTHU. YueT (oHa. [TonyueHune CTpPYKTypHBIX (haKTOPOB.
TouHOCTB OTpe/iesieHrsi MHTeTPaIbHBIX HHTEHCUBHOCTEHM U CTPYKTYPHBIX (haKTOPOB. ABTOMAaTH3aLUsI
WCCJIe/I0BAHUS CTPYKTYPbl MOHOKPUCTA/IIOB. Y C/I0BUe AWU(PaKLMKU U ero MHTepIipeTaLys ¢ [IOMOLLbIO
oOpatHo}i pertieTku U ceprl oTpaykeHus1. [TomyueHre peHTreHOrpaMM. 3aKOHOMEPHOCTH AU PaKLIOHHON
KapTHHbI: 30Ha/bHble KPUBbIe, BA)KHbIE Y37I0Bble Psifibl U ceTKU. CuMMeTpus aysrpamm. OnpesiesieHue
TOUYeyHo! AudpaKL[MOHHON CHMMeTPUX KpUCTaslia 1o JlaysrpaMmam. 'HoMmocTepeorpaduueckasi poeKIysl.
ITocTpoeHye 1 aHa/mM3 CBOAHOM cTepeorpadryeckoii npoekuyu. OrnpefiesieHre OpHeHTaLMU KPUCTaslla.
FOcTupoBKa KpucTasiia 1o jiay3rpaMmMam.

MeTozp! BpareHust U KauaHust. ObpaTHast pereTka ¥ pacrioyioykKeHHe TsiTeH Ha PeHTreHorpaMMe BpallleHMsl.
[NonyueHue peHTreHorpamm BpailjeHus. Ornpe/esieHre epuozia UeHTUUHOCTH BJ0JIb OCU BpalljeHusl.



5. METO/IbI ITOPOIIIKOBO! JU®PAKIIUN. Metoz, [le6asi - 0CHOBHOI MeTOJ MeHTU(hHKALMK Bell|ecTBa.
VHTepniperaryis AUdpaKIMOHHON KapTHUHBI C TIOMOIIbI0 00paTHOH pelieTKH. Pa3iinuHblie crioco0b! MOTyYeHus
PEeHTreHorpamMM OT TIOJIMKPHUCTanaa. MeTo sl MOATrOTOBKM 00pa3LoB. MHAMIMPOBKa AebaerpaMm B Pa3IMUHBIX
cuHroHusx. [Ipelu3noHHOe OmpeZiesieHre [1apaMeTpoOB 3/leMeHTapHOH siueiiku. I1pelju3roHHbIe H3MepeHUs]
MEXKIIJIOCKOCTHBIX paccTosiHril. KauecTBeHHbIM (a30Bbii aHamu3. KonryectBeHHbI ¢a30BbIi aHam3. Metoz
rpaivpOBOYHOM KpUBOM. MeTo/, BHYTpPeHHero 3TajioHa. MeTos, roMoJ/IoOrMuHbIX Nap. MeTos KOpYH/0BbIX
yuce. [TonHbii aHam3 MHOTO(da3HOM cMecu. AHaMM3 N-KOMITOHEHTHOM cHCcTeMbl. AHan13 obpasua C
usBectHbIM MKII. Metog 1o6aBok. MeToz pa36aBienvst. UyBCTBUTETLHOCTb MeTOZA TIopoka. CripaBOYHUKH,
0anku faHAbIX, PDF-2, PDF-4. AHanu3 0CTaTOYHBIX HamnpspKeHHH. AHaIM3 pa3Mepa U Yncia KpUCTa/UTUTOB B
nosMKpucTasiax. JedekTbl B KpUCTaNIax v UX BAUSHUE Ha AU(PAKLIMOHHYI0 KapTHHY.

6. PEHTTEHOCTPYKTYPHBIN AHAJII3 MOHOKPUCTAJIJIOB. TIpo6iema onpejie/ieH:si aTOMHOM
CTPYKTYPHbI KpUCTasla 1o AU(PaKLMOHHOM KapTHHe. JTarlbl yCTaHOB/IEHUSI aTOMHON CTPYKTYPbI KpUCTaslia.
Ananu3 nipo6sieM KaK/I0ro Tara ¥ MeTOZbI PelleHHst 3TUX 1pobem.

11. TIOJI'OTOBKA OBPA3LIOB JJId PEHTTEHOCTPYKTYPHOI'O AHAJIN3A. MeToguKy NIOANOTOBKU
006pasLoB /151 peHTreHOBCKOro 3KcriepuMeHTa. OTbop KpucraioB. HakienBaHue KprcTanioB. MeTozbl
noJsiyueHus chepuueckux o6pasioB. [ToroToBka 06pasIioB /s CheMKH TPY HU3KOH M BLICOKOH TeMIiepaType.
OO61ue pekoMeH ALK o Ipubopam, MaTepraaaM U MeTOAMKe MOJroTOBKY 00pastioB. CucTeMbl KOOpAWHAT
KpucTania u gudpakromerpa. Marpuia opueHTaruu Kpucrania (UB). ABTomaTiueckue MeTO/bI OUCKa
3/IeMeHTapHOH siueriku. MeTo/| morcKa siueiiKy 1Mo TpeM UHJULIMPOBaHHLIM pediekcaM. MeToz MovcKa siuerku
T10 THOMOCTepeorpadryecKoii MpoeKLyy 06paTHOTrO MPOCTPaHCTBA. AHaMM3 06paTHOro rpocTpaHcTBa. E-
craricTuka. OnpesiesieHre MPOCTPAHCTBEHHOM IPYNIbI CUMMeTPUU KpUCTasia. KoMIbIoTepHbIe MPOrpaMMBbl
It aHanm3a obparHoro npoctpadctBa (RED, Platon u ip.). ®yHkius [Tatrepcora. CBolicTBa hyHKIUN
INaTtrepcona. Ananu3 ¢yHKuM [IaTTepcoHa /151 KpUCTAN/IOB C Pa3/InuHON CUMMeTpuel. MeTof, «TsKENoro»
atoma. [Ipsimeie MeTozibl. HepaBeHcTBa Xapkepa-Kacnepa. CTpyKTypHbBIN nHBapuaHT. PaBeHcTBO Cetipa.
Tanrenc ¢opmyna. OcHoBel MeTozia Charge Flipping. YTouHeHne MoJie/ii aTOMHOM CTPYKTYPbl KpHCTaslIa.
Mertoz HavMeHBIIVX KBaJpaToB. BecoBble cxeMbl. OrpaHrueHyst Ha Bapyaljii0 HEKOTOPBIX ITapaMeTpoB
CTPYKTYphbl. Pa3HOCTHBIN CHHTe3 3/1eKTPOHHOM IIJIOTHOCTH. AHa/N3 Pa3HOCTHOI'O CUHTe3a 3/1eKTPOHHOU
MIOTHOCTH. BrisiBnieHre sHaHTHOMODP(HBIX MogudHKaumii. [Tapamerp ®msiika. D1eKTPOHENTPaIBLHOCTD U
pacuet 6anaHca BaJIeHTHBIX YCH/INI. AHa/IU3 371eKTPOHHOM MIOTHOCTH.

7. IPOTPAMMHOE OBECITEYEHUME ITPUMEHAEMOE B COBPEMEHHOM
PEHTTEHOCTPYKTYPHOM AHAJIU3E. TTporpamMmmHOe obecrieueHre COBPEMEHHBIX aBTOMAaTHUECKUX
mdpakromerpor: Shimadzu, Oxford Diffraction, Rigaku u ap. Onvcanue mporpaMMHOT0 obecrieueHust A/1st
00paboTKM peHTreHoJU(PPaKIMOHHBIX IaHHBIX, PEIIeHUI0 U YTOUHEHUI0 aTOMHBIX CTPYKTYP. KoMIiekch
Shelx, WinGX, Jana u gp. CpeacTBa BU3yanv3aLuy aTOMHBIX CTPYKTYp KpucTauios: Mercury, VESTA u zp.
ITporpammHoe obecrnieueHure 6a3 AaHHLIX MOHOKpUcTanbHOro PCA CCDC u ICSD, a Takke OHJIaliH CEPBHCHI.
KpuTepru npaBUIBHOCTU BLITIOHEHHMS PACITM(PPOBKYA aTOMHOM CTPYKTYPhI KpUCTasia. ABTOMaTU3UPOBaHHbIN
tecT MexxayHapogHoro Coro3a Kpucrannorpador (IUCR) pentreHocTpykTypHOU nndopmaiiuu (Platon).
dopMa pervcTpanyu pe3yabTatoB pacimdpoBky kpuctamuia. CIF — Crystal Information File cunTakcuc,
CTPYKTYPa, TIpaBy/Ia 3arloJIHeHus], IPOrpaMMBbl Jijist paboTel. OdopmMieHust 1300payKeHU aTOMHBIX CTPYKTYP
kpuctannos. Odopmienne Tabmui c Hanbosee BaXKHBIMU PEHTT€HOCTPYKTYPHBIMH ITaHHBIMU.
KpucrannoxuMuyeckoe orvcaHie aTOMHBIX CTPYKTYP KPUCTaJI/IOB.

4. YueGHO-MeTOfHUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHast paboTa 00yJaroU[UMXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3afIaHUSIM JIIsT TeKYIIero KOHTPOJSI M TIPOME)KYTOUHOW aTTeCTalldy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBEJEeHHBIM B II. 5.



5151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIUXCst UCTIOMb3YOTCS:
OneKTpOHHBIE KYPChI, CO3/lJaHHbIE B CICTeMe 3/IeKTpOHHOTo 00yuenuss HHI'Y:

Pentrenorpadus Kkpuctanios, https://e-learning.unn.ru/course/view.php?id=3903.

VHble yueOHO-MeTOJMUECKIe MaTepHaIbl:

1. Comos H.B., UynpyHoB E.B. MogenvpoBaHre AU(pakiiii peHTTeHOBCKUX yueli Ha
TIOJTMKPUCTA/I/TMUECKUX MaTepHasax. / YuebHoe mocobue. — Hwkuuii HoBropoa: Hukeropozckuii
rocyHusepcureT. 2024. 69 c.

2. ComoB H.B. KauecTBeHHbII peHTTeHO(]Aa30BbIM aHa/IN3 MMOTUKPHUCTA/NINYeCKUX MaTepraoB.
[TpakTukym. - Hwkuunii Hosropog: Huwkeropogckuii rocynusepeutet. 2018. 17 c.

3. ComoB H.B. PeHTreHOCTPYKTYpHBIM aHaIM3 MOHOKpUCTanIoB. [Ipaktukym. - Hwkuauii Hosropog;
Hwxeropopckuii rocynuBepcutet. 2019. 59 c.

4. ComoB H.B. IlceBmocummeTpusi KpUCTA/IIOB. / YueOHoe Tiocobue / [Toa pepakiueii ipod. E.B.
YynipyHoBa. — Huwxuauii HoBropos: Huwkeropozckuii rocynuBepcuret. 2014. 62 c.

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH

TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBsle 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1Mo /1abopaTOPHBIM PadoTam) AJIs OLeHKH
chopvupoBanHocTa KommereHuu ITK-1:

1. JTabopaTOpHbIi ITPAKTUKYM T10 METOZIAM TTOPOIIKOBOM AU PAKLIUH.
1.1 Pacuet mopomKoBo# An¢pakTorpaMmbl

1.2 lnpuuipoBaHye MOPOLIKOBOM JU(ppakTorpaMMbl

1.3 KauecTBeHHBI peHTreHO(a30BbIM aHaIu3

1.4 KonuuecTBeHHBIM peHTreHO(ha30BbIM aHa/IN3

5.1.2 TunoBsle 3aaHus (OL{eHOYHOE cpPe/iCTBO - OTUeT 1o 1a00paTopHBIM padoTam) A/Is1 OLEHKH
copmupoBanHocTu KomnereHyuu ITK-5:

2. JlabopaTOpHbIil MPaKTUKYM I10 MeTO/laM MOHOKPHUCTA/IbHOI'0 PEHTTeHOCTPYKTYPHOT'O aHa/In3a.
2.1 TTpo6onoAroToBKa /Ji1 MOHOKPUCTA/TLHOTO PEHTTeHOCTPYKTYPHOTO aHa/Tku3a

2.2 PeHTreHOCTPYKTYPHBIM 5KCIIepUMEHT Ha aBTOMaTHUUeCKOM PEeHTI'eHOBCKOM /iudpakToMeTpe
2.3 OrnipefienieHre IPOCTPAaHCTBEHHOM IPYMIbl CUMMeTPUM KpUCTaslia

2.4 Tovck Havya/lIbHOTO pparMeHTa aTOMHOM CTPYKTYPhl KPUCTa/la MeTO[0M "'TsDKesIoro" aroma
2.5 INonck 1 yTouHeHKe 1apaMeTPOB MO/Ie/Id aTOMHOW CTPYKTYphbl KpUCTaslI1a

Kpurtepuu oueHuBanus (01jeHOYHOe cpeACTBO - OTUeT 1o J1abopaTopHBIM paboTam)



OueHka Kpurtepun oLieHUBaHus

3aUTeHO JTaboparopHast paboTa BBIIO/IHEHA B MIOJTHOM 00beMe

He 3a4UTeHO Ha6opaTopHasI pa60Ta He BLINOJIHEeHA WK BBITOJIHEHA He B I0JIHOM 00heme

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH
arrecranyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTeHI[UI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUH B
HeB03MOKHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHbIX o rporpamMme obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
N TpeboBaHUI. MOJTOTOBKHU TIpeBbILIAOLIe
3HaHUN [Jony1eHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyeHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBI® Perens! HpOBaHBbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHusl. BCE OCHOBHbIEe
o CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3afa4yu C 3a7auu C
OLIeHUTb Ha/TMuKe 3aJauM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbI
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
oLIMbKU 3a[jaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu perennn Nmeetcsa [Ipopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHCTp
6a30BbIX CTaH/,apTHBIX MHHUMalbH | TPUPOBaHbI | TPHUPOBaHbI | TPHUPOBAHBI | WPOBaH
HaBBIKOB. 3a7iay He bIii Habop 6a3oBble 6a3oBble HaBBIKU TBOpUYECKUM
HeB03MO>KHOCTb MIPOZIEMOHCTPUD | HaBBIKOB HaBbIKY TIPY | HaBLIKY [IPY | IIpU MOJXO0J, K
OLIEHUTDb Ha/lMuue | OBaHbl 6a30Bble | AJist pelLleHrnn pelLleHnn pelLleHrur peLleHHI0
HaBBIKOB HaBBIKU. VIMenu | peleHUst CTaHZAPTHBI | CTaHJApTHHI | HeCTaHAApT | HeCTaHJApTHBI
BC/Ie[ICTBHE MecTo rpyObie CTaHJAPTHBI | X 3a71a4 C X 3azau 6e3 | HbIX 3a71au X 3a7au
OTKasa OLIMOKM X 33/ia4 C HEKOTOPBbIM | OLIMOOK U 6e3
obyuarolerocs ot HEKOTOPbIM | U HeJloueTOB onboK U




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJoB/IeTBOpUTENb | Bce kommereHIy (W4acTé KOMIIeTeHLM), Ha ¢OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0J1Ha KOMITeTeHL{Usi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) /ISl OLIeHKHU
copmupoBanHocTu KomnereHuu [1K-1

1. JTabopaTopHbI# MPAKTUKYM IO METO/IaM ITOPOIITKOBOM JTU(PPaKIHH.
1.1 PacueT nopoukoBo# Au(pakTOrpaMMel

1.2 'nauuyipoBaHye TOPOLIKOBOH Ju(paKTOrpaMMbl

1.3 KauecTBeHHbI peHTreHO(a30BbIM aHATN3

1.4 KonuecTBeHHbIN peHTreHO(a30BbIi aHa/IN3

5.3.2 TunoBsble 3ajaHus (OLeHOYHOE CcpeACTBO - OTUeT 1Mo JIa00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBaHHocTH KomneTeHuu [1K-5

2. JTabopaTOpHBIi MPAaKTUKYM T10 MeTO/IlaM MOHOKPHUCTAIbHOTO PEHTTeHOCTPYKTYPHOTO aHa/In3a.
2.1 ITpob6omnoAroToBka /15 MOHOKPHUCTAIbHOTO PEHTTeHOCTPYKTYPHOT'O aHasm3a
2.2 PeHTreHOCTPYKTYPHBIM SKCTIEPUMEHT Ha aBTOMaTHUeCKOM PeHTTeHOBCKOM U pakToMeTpe

2.3 OripefienieHye TIPOCTPAaHCTBEHHOM IPYIIbI CUMMeTPUU KpUCTaslia



2.4 Tlouck HauanbHOTO (pparMeHTa aTOMHOM CTPYKTYPbI KpUCTasia MeTo0M "TsbKesloro” atoma
2.5 Ilonck ¥ yTOuHeHHe TapaMeTpOB MOZeJIN aTOMHOM CTPYKTYPBI KpHACTaIa

Kpurtepuu oueHuBanus (o1jeHOYHOe cpeAcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)

OneHka Kpurepuu orjeHrBaHUs

3a4TeHO Ha6opaTopHaH pa60Ta BBLITIO/IHEHA B TI0JTHOM 00beMe

He 3auTeHo JlabopaTopHas paboTa He BBITIOJTHEHA WM BBIMOJIHEHA He B TIOJTHOM 00beMe

5.3.3 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/IbHBbIE BOMPOCHI) /A OLEHKHU
copmupoBaHHocTu KomnereHiuu [TK-1

1. [Ipupopa 1 ocHOBHbIE (Pri3YecKre CBOMCTBA PEHTI'eHOBCKUX Jiyuell. BellmurHbl, XapakTepu3yoLiye
PEHTreHOBCKOe U3/1yueHue: JJIMHHA BOJIHbl, MTHTEHCUBHOCTb.

2. HemipepbIBHBII CIIEKTP PEHTTeHOBCKOM TPyOKH. Teopusi BOSHUKHOBEHHsI, KODOTKOBOTHOBAs IPaHMLIa,
pacripefiesieHie UHTEHCUBHOCTH, 3aBUCUMOCTE OT TOKA U HalpsDKeHHUs1 Ha TPyOKe, OT MeTasiia aHoga.

3. XapaKTepuCTAYeCKU CIIeKTP PeHTTeHOBCKOTO U3/TyUeHHs: TeOPUsi BO3HUKHOBEHWUS, 3aKOHOMEePHOCTH
JIMHEeNYaToro crieKTpa, 3akoH Mo3nu.

4. VICTOUHUKH PeHTTeHOBCKUX Jiydel. OCHOBHBIE 371eMeHTHI UX KOHCTPYKLMHY (PEHTTeHOBCKHe TPyOKH,
CUHXPOTPOHBI).

5. [NoriomeHre peHTreHOBCKOT0 U3/TyueHHsT BeIeCTBOM. 3aK0H 0c1absieHusi. CrieKTpIIOT/IOeHHs
PEHTreHOBCKOro u3nyveHus. I1pyupozia CKkaukoB NOrJIoeHus. @UIbTPHI /7151 pEHTTeHOBCKOTO U3/yUYeHMUs.

6. MloHusupytolliee U3nyueHe 1 eJMHULbI ero u3MepeHust. Pu3nooruyeckoe JeiicTBUe PeHTTeHOBCKUX Tydeit
Ha OpraHu3M 4ejioBeKa. 3allydTa OT PeHTTeHOBCKOI'O U3/Ty4YeHUsl.

7. Nurepdepenuus BoaH. JrdpakuyoHHbIi 3¢ deKT, co3/aBaeMblil PelléTKON 0JMHAKOBBIX aTOMOB. Y CJIOBUS
Jlays.

8. Judpakius Kak OTpa’keHHe OT aTOMHBIX IJI0cKocTell Kpucrtania. @opmysna Byneda-bparra. Judpakius B
CJI0’KHOW KPUCTAJI/IMUeCKON CTPYKTYype.

9. MHTepdepeHIIMOHHOE ypaBHeHHe U cdepa oTpaykeHUst. MeTo/bl nosyueHust AupakLOHHONW KapTHUHBI.
10. PaccesiHe peHTIeHOBCKUX JIyuel 371eKTpOHOM. I1o/sipu3aliioHHbIN (akTop.
11. PaccesiHMe peHTIeHOBCKHUX JIyueit aToMoM. DyHKIMSA aTOMHOIO paccestHusl.

12. CTpyKTypHasi aMIJIUTy/ja U ee CBOMCTBa. BivsiHue ciMMeTpry KpUcTasia Ha BUGOpMYyJT CTPYKTYPHOM
aMIUIUTYbL.

13. AudpakuronHas cummeTpusi. 3aKoH @pugens. JrdpakijioHHbIe TToracaHusl, BbI3BaHHbIE
LIeHTPUPOBaHHLIMU pelléTkaMu bpaBas, BUHTOBBIMU OCSIMH, TIJIOCKOCTSI-

MU CKOJIb3SIIIero oTpakeHusi. PeHTreHoBCcKas qudpakijoHHas rpymmna. Onpe/eneHre CMMMETPUH KPUCTaIa
110 U PaKIMOHHON KapTHHE.

14. Mudpakius B uieaibHOM MasioM Kpuctasie. [IpoTsskéHHOCT U hopMa y3710BOOPAaTHOM PeléTKH.



15. PaccesiHMe peHTTeHOBCKHX JIyueil peaibHbIM KPUCTA/IOM. TemmepaTypHbIii ()aKTOp U BBIBOJ, TETJIOBBIX
TIOTIPaBOK.

16. HTerpanbHasi MHTeHCUBHOCTb. PakTop JlopeHiia. @akTop nornoieHusi. @akTop NOBTOPSIEMOCTH.
17. IlepBruHas ¥ BTOpAYHAsA SKCTUHKLINAA. MeTo/b!l yuéTa SKCTUHKLIUU.

18. dypre-nipeobpa3zoBadue. Pa3noxeHre 371eKTPOHHOM IJIOTHOCTHU B psifi @ypbe. IHTerpanbHasi CTPYKTYPHast
aMITUTY/1a.

19. [TleTeKTOpBI PEHTTEHOBCKOTO M3/TyUeHH s, IPUMeHsIeMbIe B PEHTT€HOBCKOU N(pakTOMeTPUN U UX OCHOBHbIE
XapaKTepPUCTHKH.

20. MoHoxpoMaTusauys, (puabTpaLys U KoJIIMMaLysi PeHTTeHOBCKOTO U3/TyUeHUs.
21. OcHOBHBIE CXeMbI COBpEMEHHBIX AU(PAKTOMeTPOB. BUabl CHEMKH.

22. Metop Jlays. Y ciioBre aubpakivy U ero MHTEPIPeTalfysi C TIOMOIIbI0 00paTHOH pelieTky U cepbl
orpakenusi. [TosyueHre peHTreHOrpaMM. 3aKOHOMEPHOCTH AU(PaKIIMOHHOW KapTHHBI: 30HA/IbHBIE KPUBEIE,
Ba)KHble HallpaBJleH!sl, CHMMeTpUs jayarpamMm. IlocTpoeHue 1 aHany3 THOMOCTepeorpadruueckoil IpoeKLuy
oceii 30H myiockocTei. OnpeenieHre TOYeYHOH JU(PaAKLIMOHHON CUMMeTPHH KPUCTaJlia I10 jaysrpaMmam.
FOcTupoBKa KpucTasia 1o jayrpaMMam.

23. MeTo/ibI BpalljeHys U KauaHus. [TomyueHre peHTreHOrpaMM BpaijeHus. OOpaTHas pemiéTka u
pacIioJIo’KeHUe IITeH Ha peHTreHorpamMme BpaieHus1. OmnpeseneHue rnepyuosa ULeHTUYHOCTH BLOJIb OCH
BpalleHus..

5.3.4 TumnoBbie 3asaHus (ouLeHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMNPOCHI) /A OLEHKHU
copmupoBanHocTu KomneTeHu [1K-5

24. Metop, 1ebasi. VinTepripetariys Au(paKI[MOHHOM KapTHHBI C TIOMOILIbI0 00paTHOI peréTku. MeToabl
TO/ITOTOBKH 00pas3IioB.

25. HaupoBaHye MOPOIIKOBBIX JU(PPAaKTOrPaMM JJisi KpUCTA/IOB KyOrdueckoi cuHroHuH. O0006I1IeHHbBIH
TO/IX0/] K MHTUITUPOBAHUIO TTOPOIIKOBBIX AU(paKTOrpaMm.

26. ITper3roHHOE OTIpe/esieHre TapaMeTPOB 7IeMeHTapHOM sTueMKU 110 TIOPOIIKOBOM JudpakTorpaMmMe.
27. KauecTBeHHbIH (ha30BbId aHami3. CripaBOYHUKH, OaHKU aHHBIX, PDF-2, PDF-4.

28. KonnuecTBeHHbIN (ha30BbIi aHaau3: MeTos rpaijupOBOYHON KPUBOIA.

29. KonnuecTBeHHBIHN (pa30BbIi aHaau3: MeTos roMO/IOTHYHBIX TIap.

30. KosmnuecTBeHHbIH (pa30BbIi aHamn3: MeTos KOPYHZOBBIX UHMCeT.

31. KomuuecTBeHHbIH ¢ha30BbIit aHamu3: [1omHbINM aHanu3 MHOToda3HoM cMecH.

32. KonnuecTBeHHbIN (ha30BbIid aHaIM3: AHA/IN3 N-KOMIIOHEHTHOW CUCTEMBI.

33. KosnnuecTBeHHbIN (ha30BbINi aHamM3: AHamu3 o0Opasija C U3BeCTHBIM MacCOBLIM K03 duiiueHTOM
TOIJIOILIeHHUSI.

34. KonuuecTBeHHbBIN (a30BbIi aHamm3: MeTos 006aBoK.
35. KonuuecTBeHHbIN (a30BbIi aHamm3: MeTos pa3baBieHusl.
36. AHa/IM3 OCTaTOYHbIX HAIPsUKeHUH.

37. dedekThl B KpHCTas/UIaX ¥ UX BAUSHUE HA TUGPAKLUOHHYIO KapTHHY.



38. Tekctypsl. Bugpsl TekcTyp. Bug avdpakijioHHo KapTUHBI OT TeKCTyp. VIHTepripeTaliys Au(ppaKkLOHHbIX
KapTUH OT TEeKCTYPBIL.

39. Crioco6b1 MoAroTOBKY 00pAa3L0B /151 MOHOKPUCTAILHOTO PEHTTeHOCTPYKTYPHOTO JKCIIepHMEHTa.

40. JudpakMOHHbIHN KCIiepuMeHT. MaTpuiia oprueHTaluu. [1onck MaTpuLpl opreHTaryu. Coop
IUpPaKMOHHBIX AaHHBIX. OcObOeHHOCTH anTopruTMOB cOopa An(paKMOHHBIX JaHHLIX Ha TIpUbopax ¢
TOYEUHBLIMU U [BYXMEpPHBIMU JleTeKTopamu. KosuecTBeHHble KpUTEPUU OL[EHKU KauecTBa M0/TyYeHHbIX
JUPPaKLMOHHBIX IaHHBIX.

41. OnpepeneHye CIMCKa BEPOSTHBIX IPYIIT CUMMeTPUU KprcTania. E-cratuctuka.
42. ®ynkuus [larTepcoHa u eé cBoMCTBa.
43. NaTepnpertanus [laTTepCOHOBCKMX CMHTE30B. MeTo/ TsKeJIoro aroma.

44. ®a30BbIii UHBAaPUAHT. COOTHOIIIEHWe 3axapra3eHa. CTPyKTypHbIe TIpoun3BeieHrst. HopManv3oBaHHast
CTPYKTypHasl U e[JAHUYHAs CTPYKTYPHBIE aMIUTUTY/Ia.

45. PaBeHctBo Caiipa. HepaBeHcTBO XapKepa u Kacriepa.

46. PacripefiesieHe CTPYKTYPHBIX aMITIMTY/, B TPOMKaX CTPYKTYPHBIX MMPOU3BE/IeHNH B [IeHTPOCUMMETPHUYHBIX
KpUCTallax.

47. ®yHKUMH pacripeesieHns (a30BbIX NTHBAPUAHTOB B HELIEHTPOCUMMETPUUHBIX KPUCTaIIax.

48. Onpepenenue a3 AJis LEHTPOCUMMETPUYHBIX KPHUCTAIIOB (TIPSIMble METO/bI).

49. OnpefiesieHrie HaYa BHBIX (a3 B CIydae HeLleHTPOCUMMETPUUHBIX KPUCTA/IIOB (TIPSIMbIe METO/IBI).
50. AnropyTMm rnoucka rnepBuuHoro gparmenta cTpykTypsl Charge Flipping.

51. TTouck Mo/iesii aTOMHOM CTPYKTYPbI KDUCTaJI/Ia C TIOMOIIBI0 PA3HOCTHOTO CUHTE3a IeKTPOHHOU
nMI0THOCTH. KpuTepuu 10CTOBEPHOCTH Hal/IeHHOW MOZIe/IM KPUCTasIa.

52. YTouHeHMe MapaMeTpPOB aTOMHOM CTPYKTYphI KpucTtasiia Merorom MHK.

53. IIporpammueIii Komruiekc SHELX.

54. OnpesienieHre abCOTFOTHOM KOHPUTYPALIMK CTPYKTYPhI ITPU TIOMOIIH Tlapamerpa djiska.
55. INpunurie! opranu3anuu CIF-gaiinos.

Kpurtepuu oneHuBanus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OueHka Kpurepuu oLieHrBaHUs

Bce kommeTeHIMY (4acTH KOMIIeTeHIIMH), Ha (h)OpMUpOBaHHe KOTOPBIX HarlpaB/ieHa
JUCLIUTUTAHA, COPMUPOBAHbI HAa YPOBHE HE HIDKE «TTPEBOCXO/IHO»,

MIPEBOCXOHO
TIPOJIeMOHCTPYPOBaHbI 3HaHUs, YMeHMUs], BJlaleHuUs TI0 COOTBETCTBYIOIUM
KOMIIeTeHLIMSIM Ha YPOBHE BblLLIe [1PeJlyCMOTPEHHOI'0 IPOrpaMMoi
Bce komnieTeHIMM (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
OT/IMYHO

JUCLIMIVIMHA, CPOPMHPOBaHbI HA YDOBHE HE HIDKE «OTJIUUHO».

Bce xommeTeHI[uM (4acTH KOMIIETEHIHH), Ha (HOPMHUPOBaHKE KOTOPHLIX HarlpaBjieHa

OYeHb XOPOLIO
IUCLIMTUIMHA, COPMHPOBAHLI Ha YPOBHE He HIDKe «QueHb XOPOILIo»

XOpO1110 Bce komneTeHIMY (YacTH KOMIIeTeHLIMH), Ha YOpMUpPOBaHHe KOTOPBIX HarlpaB/ieHa




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKE «XODOLLIO».

Bce xomnieTeHL[UM (4aCTH KOMIIeTeHIUI), Ha GOpPMHPOBaHNe KOTOPBIX HarpaB/ieHa
JMCLIMIUIMHA, CPOPMHPOBAHbI HAa YDOBHE He HIDKE «Y/I0B/IETBOPUTE/ILHO», [IPH
JIOBJIETBOPUTEJILHO
Y P 3TOM XOTsi OBl 0ZJHa KOMITIeTeHL|si chOPMHUPOBaHa Ha YPOBHe

«YAOBJIETBOPUTE/IBHO»

HEeY/JIOB/IETBOPUTEILHO | XOTs ObI O/IHAa KOMIIETeHIMsI ChOPMHUPOBaHa Ha YPOBHE «HEY/IOBIETBOPUTELHO».

TI0XO Xorts 661 0/THa KOMTIIeTeHIMsI CPOPMHUPOBaHA Ha YPOBHE «TJIOX0»

6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHHMIIIHHBI (MO/y/151)

OcHOBHasi uTeparypa:

1. Kpucramiorpadus, peHTreHorpadusi ¥ 371eKTPOHHAsi MUKPOCKOTHS : yueb. /17151 By30B 10
crierabHOCTH "®u3rKa MeTa/ioB" U "MeTasioBesieHre, 000pyI0BaHUe U TEXHOJIOTHSI TEPMUYECKOM
o6paboTku Meta/uioB". - M. : Metannyprusi, 1982. - 631 c. : umn. - 1.40., 20 3K3.

2. Xevikep Januanb MouceeBuu. PentreHoBckasi gudpakrometpusi / mof pea. I'. C. JKpaHosa. - M. :
dwusmarrus, 1963. - 380 c. : ui. - (Pus3uko-maTeMaTrueckast OMbMoTeKa umxenepa). - 1.10., 2 3K3.

3. PyKOBO/ICTBO 1O pPeHTIeHOBCKOMY UCC/Ie/I0BaHUIO0 MUHEPasioB / oA pes. B. A. dpank-KameHerkoro. -
JI. : Heppa, JlenuHrp. ota-Hue, 1975. - 399 c. : un. - 1.53., 2 3K3.

4. bokutii I'. b. TIpakTryecKuii Kypc peHTreHOCTPYKTYPHOTrO aHa/iu3a : [/1s1 By30B]. - M. : 3a-Bo MI'Y,
1951. - 431 c. : u. - 10.80., 2 3K3.

5. [Topaii-Koiumiy Muxaun AnekcanZipoBuu. OCHOBBI CTPYKTYPHOI'O aHa/li3a XUMUUeCKUX COeIUHeHUH :
[yueb. mocobue /st XUM. Crier]. yH-TOB]. - 2-e u3f,., Tiepepab. u for. - M. : Beicmias mikosa, 1989. - 191,
[1] c. : un. - ISBN 5-06-000074-5 : 0.40., 2 3K3.

6. [Topaii-Kommi Muxann AnekcasapoBry. [IpakTHueckuii Kypc peHTreHOCTPYKTYpPHOTO aHaau3a : [AJis
roc. yu-toB]. T. 2. - M. : 3g-Bo MI'Y, 1960. - 632 c. - 18.15., 4 3k3.

7. 'uabe A. PentreHorpadusi KprcraaioB. Teopus u rpakTtuka / miep. ¢ ¢p. E. H. Benosoti [u ap.] ; mog,
pea. H. B. benosa. - M. : ®usmatrus, 1961. - 604 c. : un. - 2.65., 7 3K3.

[ononmHuTebHAs TUTEpaTypa:

1. MupkuH JleB Mocugosuu. CripaBOYHUK 10 PpEHTTeHOCTPYKTYPHOMY aHa/IM3y MOIUKPUCTAIIOB :
CripaB. PyKOBO/ICTBO : MOJIyYeHHe U u3MepeHue peHTreHorpamm / mog, pea. A. C. ¥YmaHckoro. - M. :
dusmarrus, 1961. - 863 c. : un. - 3.56., 5 3K3.

2. Hyccbaymep I'enpu. beicTpoe npeobpa3oBanue Pypbe 1 alropyuTMbl BEIUUCIEHHUS] CBEPTOK / Tep. C
anrj. FO. ®@. Kacumoga, U. I1. TTuenuHiieBa ; mox pen. B. M. Amep6aesa, T. D. Kpenkens. - M. : Paauo u
CBs3b, 1985. - 248 c. : cxem. - 1.10., 2 3K3.

[TporpammHOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM IVCIUTUIAHBI):



1. http://iucr.org

2. http://it.iucr.org

3. http://checkcif.iucr.org/

4. http://shelx.uni-ac.gwdg.de/

5. http://www-xray.fzu.cz/jana/jana.html

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOU
MPOrpPaMMOM, OCHaIleHbl MYJIbTUMeAUWHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpenctBaMu  00yueHWs], CIieL[Ma/IM3MPOBaHHBIM 000pyoBaHreM: [TOpOIIKOBBIN PEHTIeHOBCKHIM
IudpakTomMeTp Simadzu XRD7000
MoHokpucTanbHble aBToMaThueckue audpakromerpbl Oxford Diffraction Gemini S u Rigaku XTaLab
P200 MMO003

[MTomereHust A71sT CaMOCTOSITeIbHOM paboThl 00YYarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaLMOHHO-00pa3oBaTebHYIO Cpesy.

[IporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusmMu OI'OC BO 1o HampaBieHUIO
nogrotroBku/crietanbHOCTU 03.03.02 - dusuka.

Agtop(b1): ComoB Hukosnaii BUKTOpOBUY, JOKTOP (PU3UKO-MaTeMaTUUeCKUX HayK, JOLIeHT.

3aBepyromuii Kadepoii: UynpyHoB EBrenuit Bnagumuposud, fokTop (GHU3HMKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/jo06peHa Ha 3acelaHUU METO[UUeCKOM Komuccuu ot 23.12.2025, npotokos Ne 6/H.
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