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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa3oBaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILIAD KOITIHA Ne

Conepxanne
1. [Taciopt poHIA OTIECHOYHBIX CPEICTB
2. [lepeueHb GopMHUPYEMBIX KOMITETEHIIUIH
2.1. KoMrnieteHInH, 3aKpETIEHHBIE 33 JUCLUIUITMHON
3. ConeprkaHre OLIEHOYHBIX CPENICTB M0 AUCIUIUIMHE
3.1. Buapl OlIEHOYHBIX CPEICTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. Tlopsimok IPOBEECHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOUHOM arTecTaluu
4.1. Ilopsimok NpoBEAEHUS] TPOMEKYTOUHOU aTTECTAIUU
4.2. Kputepuu OoLeHUBAHUS ITPOMEKYTOUHOM aTTECTALlMK MO BUAM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOYHOU aTTECTALUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETEHIIUN

© OOy BO «Yenl'Y»




MUWHOBPHAYKH POCCHUU

Y

DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa3oBaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1

cTp. 3 IlepBblii 3x3eMILIAD

KOITIHA Ne

1. MACHHOPT ®OHJIA OHIEHOYHbIX CPEACTB

Hampasnenue noarorosku: 22.03.01 «MarepuaioBeieHre U TEXHOJIOTUH MaTePUATIOB»
Hanpasnennocts (npoduss): OU3UKO-XUMHUSI TPOIIECCOB U MAaTEPHAIIOB
JuctnmmHa: [IpakTHKYM 110 peHTTEHOBCKAM METOJIaM MCCIICIOBAaHHUS MaTepPHajIoB

Cemectp: 7

dopma NPOMEKYTOUHOM aTTeCTalMU: 3a4€T
Cucrema OILICHHBAHUS: OLCHUBAHUE PE3YIIBTaTOB OCYIIECTBISECTCS B paMKax OMHAPHOW CHCTEMBI

«3a4TCHO/ HE 3aU4TCHOY.

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHITAN

2.1. KomnereHuu, 3aKpenjiéHHbIe 32 JUCIUTJIMHOM

HBY‘-IGHI/IG JUCIUITIINHBI

«I[IpakTUKyM 110 PEHTI€HOBCKMM METOIaM HCCIEI0BaHUS
MaTepHuaioBy» HaIMPaBJIeHO Ha POPMHUPOBAHHE CIETYIOIIMX KOMITETEHITHI:

Konpr
Coneprxanne
KOMIICTCHITUN o [Tepeuens mIaHUPyEMBIX
KOMITETCHIIUN COTIIacHO NHIukaTops! JOCTHKEHUS
COTJIaCHO pe3yIbTaTOB O0YUICHUS TIO
dIocC komneteHuu cornacHo OITOIT
droc (OTIOII BO) JTUCIIAILINHE
(OITOIT BO)
1 2 3 4
YVK-1 Cnocoben VK-1.1. BeIosHsSeT MoucK Hns poctmwkenus YK-1.1 3Hath:
OCYIIECTBIISATE TIOUCK, uHGOPMAIUH, OTIPEACTISACT TEPMUHOJIOTHIO B 00J1aCTH
KPUTHYCCKUN aHAIM3 U | KPUTSPHUH CUCTEMHOTO aHajln3a | PEHTTEHOBCKOW Audpakiuy;
cHHTe3 HH(popMaIuy, MMOCTABJICHHBIX 3a7ad. Js moctmwkerns YK-1.2 ymets:
npuMeHsITs cucteMubrii | YK-1.2. Mcnonb3yer MPOBOJUTH MOUCK, KPUTUUECKUI
MOJIXOJT IS PEIICHUS KPUTUYCCKHI aHAITU3, aHaIIM3 U CUHTE3 UH()OPMAITUH ITPH
MOCTaBJICHHBIX 33724 CUCTEMAaTH3aIMIO U 0000IICHNE | PEIICHUM 3a/1a4 HayJHO-
HHGOPMAIUH TSI PEIICHUS HCCIIEA0BATEIECKON AESTEIPHOCTH
ITOCTaBIICHHBIX Hns poctmwkenns YK-1.2 BnageTs:
3amad. 3HAHUSAMU U3 00JIACTH
PEHTTEHOBCKON Au(paKiiuu
TIK-1 Cnocoben TIK-1.1: 3HaeT OCHOBHBIC Hns noctmwxenns [1K-1.1: 3HaTh

aHaTM3UPOBATH OMBIT
BEAYINX OpTaHU3alNH,
OpraHU30BbIBAThH
nposeaenne HNUP no
MIPOEKTUPOBAHUIO U
paszpaboTke
HAaHOCTPYKTYpHUPOBAaHH
BIX KOMIIO3UIIHOHHBIX
MaTepHajoB U BHEAPSTH
pe3ynbTaThl
UCCIJIEJOBAHUI B HOBBIE
TEXHOJIOTHH

TpeOOBaHUSI K JIOCTHKCHHIO
TEXHUYECKOTO YPOBHS U3ICIUI
M3 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPUAIOB
C YYETOM OIBITa BEAYIIUX
Opra"u3aiui

IIK-1.2: YMmeeT aHamu3upOBaTh
HUMEIOIIUECS JTIUTePATyPHBIC
JTAaHHBIE TI0 B3aUMOCBSI3H
JUCTIEPCHOTO COCTaBa U
CBOICTB
HaHOCTPYKTYPHUPOBaHHBIX
MaTepHuasioB; o0ecIeuynBaTh

YCTPOMCTBO ¥ MPUHIIUI Pa0OTHI
PEHTTEHOBCKUX AU(PPaKTOMETPOB,
TIPUHITUIIBEI 00pabOTKH
PEHTTEHOTPaMM MaTEePUAJIOB;

Jna noctwkenns I1K-1.2: ymers
MIPOBOJIUTH PEHTI€HOCTPYKTYPHBIE
WICCIIEIOBAHUS
HaHOCTPYKTYPUPOBAaHHBIX
KOMITO3UIIHOHHBIX

MaTepHaIoB, BHEJAPATH PE3yIIbTAThI
WCCIICIOBAaHUI B HOBBIE
TEXHOJIOTHH;

Hns poctmwkenus [1K-1.3: Bmagers
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MUMHOBPHAYKH POCCHUN
DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa3oBaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)
Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITIHA Ne

cobmonenne TpeOOBaHUH
CTaH/IapPTOB, TEXHHUYECKUX
YCIIOBHI 1 HOPMAaTUBHOM
JIOKYMEHTAIIMH Ha BCEX CTATUSIX
NPOEKTUPOBAHMS U3ENUH U3
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITOHHBIX MaTepHaIoB
I1IK-1.3: Bnaneet HaBBIKaMu
(hopMHPOBaHUS TEXHUIESCKUX
3a/laHuil Ha IPHOOPETEHUE
CBIPBS M BCTIOMOTaTEeIbHBIX
MaTEepHasoB I TPOU3BOICTBA
HaHOCTPYKTYPUPOBaHHBIX
KOMIO3WIIMOHHBIX MaTepHaIoOB

HaBBIKaMH paOOTHI HA
PECHTTEHOBCKHX AH(PPAKTOMETpPaX,
00pabOTKH PEHTT€HOCTPYKTYPHBIX
JaHHBIX.
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MUWHOBPHAYKH POCCHUU

Y

Duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DenepanbHOE rocy1apcTBEHHOE OODKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa3oBaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1

cTp. 5

IlepBblii 3x3eMILIAD

KOITIHA Ne

3. COOEP’)KAHUE OHEHOYHBIX CPEACTB IIO AUCHUIIJIMHE

3.1 Buabl OLIeHOYHBIX CPEICTB

HaumenoBanue
HaunmenoBanue OLICHOYHOI'O
Kon xommerentim/
Ne Kontponupyemsie OILICHOYHOTO CPEJCTBA CpencTBa Ha
TUTAHUPYEMBIE PE3YIAbTaThI N
/i o6y ucHus TEMBbI/ pa3eiibl JUTSL TEKYLIETO MIPOMEKYTOUHOU
KOHTPOJIS arrecraruun/Ne
3a/1aHus
Jnst moctmxenns YK-1.1 Pazpen 1. 3nakomctBo ¢ | [lucemennsiit  ompoc | Bompocsl k 3auety
3HaTh: TEPMHUHOJIOTHIO B PEHTI€HOBCKUM o COJIEPKAHUIO
00JacTH peHTIeHOBCKOM T PaKTOMETPOM OCHOBHBIX  IOHSTHUH,
T PAKIHAHT; KOHTPOJIbHBIC 33/1aHUS
Jns noctmxenuns YK-1.2 Pasnen 2. ®a30BbIii
YMETb: IPOBOJANUTH TIOUCK, aHaIn3
KPUTUYECKUM aHaIN3 U
CHHTE3 HH(pOpMaK pU Paznen 3. IIpodunsHbIit
pEeIIeHnH 33/1a4 HayqIHO- aHaIn3
HCCIIEN0BATEIBCKON
JIeATEIbHOCTH Pa3nen 4. TexcTypHbIit
Jnst noctmxenns YK-1.2 aHaIu3
BJIAJICTh: 3HAHUSAMH U3
00J1aCTH PEHTI€HOBCKOM
T paKIun
Jns moctmxenns 11K-1.1:
3HaTh YCTPOUCTBO U
1 MPUHLUT paObOTHI

PEHTTEHOBCKHUX
JTUPPAKTOMETPOB,
MPUHIUTIEI 00pabOTKH
PEHTTeHOrpaMM
MaTepUajoB;

Hnsa poctmxenns [1K-1.2:
YMETb MPOBOIUTH
PEHTTEHOCTPYKTYPHBIC
UCCIICIOBAHUS
HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepHuasoB, BHSAPATH
Pe3yIbTAThl HCCIICIOBAHUIM
B HOBBIE TEXHOJIOTHH;

Jns moctmxenus T1K-1.3:
BJIJICTh HABBIKAMH PaOOTHI
Ha PEHTTE€HOBCKHUX

I pakToMETpax,
00paboTKN
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MUWHOBPHAYKH POCCHUU

Y

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE
YUPEXACHUE BBICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1

cTp. 6

IlepBblii 3x3eMILIAD

KOITIHA Ne

PEHTTEHOCTPYKTYPHBIX
JTAHHBIX.

3.2 Conep:kaHue OLIEHOYHBIX CPEICTB

3.2.1 ba3a TeCTOBBIX BONPOCOB /ISl TEKYIIEr0 KOHTPOJIA

No Coneprxanue Borpoca BapuanTel oTBeTOB

/1

1 AMIuIMTyga paccessHHOM BOJHBI 0ObeMoM | A. BekTop paccesinusi
dv Ha paccrosHuu R paBHa b. Bekrop Tpanciasauuu
dA = Ao[p(r")dv/R]exp-2mi(Hr"). 3mecs H™: | B. Bekrop, OmMUCHIBAIOMINN  MOJOKEHHE

aTOMOB B KpUCTAJLJIE

2 WHTEHCHBHOCTD PACCESTHHOTO W3JIydeHus | A. Yroa Mexay BEKTOpOM MepBUUHON Ko u
NOJSIPU30BAaHHOW ~ BONHBI  CBOOOIHBIM | paccestHHOW K™ BOJTHBI
AIIEKTPOHOM Ha paccTosiHUM R paBHa b. Yron wmexny Bektopom Eo wm

Jpace = Jo(e2/mc?)sin?p/R? paccesiHHoii K BoJIHBI
31ech yroia ¢ : B. Yron mexny Bektopom Ho u paccesHHOM
K BosTHBI

3 | DddexTrBHOE CCUCHHE paccesius | A. dU = JpaccdS
PEHTIEHOBCKHUX JIydeii 3IEKTPOHOM 3TO B. U = 8/3nJo(e?/mc?)?

B. 6 = U/Jo = 8/3r(e’/mc?)?

4 |B  ¢Qopmyne  aTtoMHOH  aMIUIMTYyAbI | A. (PyHKIHSA FI€KTPOHHOU MIOTHOCTH
paccesiHUsl peHTTE€HOBCKHX JTydei b. Dnexrpuueckuii moTeHIHAA

o0
P(H) = 2 4 p(1) [sin(2nn) | 2kt dr B. Qysiis mOTHOCTH
p(r) aro:

5 |B ¢Qopmyne ammautynel  paccesHus | A. Udciao aToMoOB
PEHTICHOBCKOIO  M3JIydeHHs  Ipynnoi | b. Uucio 271€KTpOHOB B IpyIie arOMOB
aTOMOB B. Ywucno »10eKTpOHOB W siAep B TpyIIie

M ) aTOMOB
O(H") =m2:1fa(H') x exp-2mi(H 1 m)
M »sro:

6 B  dopmyne ammmutynsl  paccesHust | A. CTpyKTypHas aMIUTATY/a pacCestHus
PEHTICHOBCKOIO  M3JIy4€HUs HUJCaJIbHBIM ]2 %IMHHHTYI[EI paccesHus aToMOM
KprCTaTIOM D(H) = F(H) x B yal)-ITep(l)epeHHHOHHaﬂ byukuus (cymma
D(H"), rxme:

M

FH) = X fa(H) x exp-2mi(HT),
D(H") znglexp-Zni(H'r'm),

m=1
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MUWHOBPHAYKH POCCHUU

Y

YUPEXACHUE BBICIIETO 00pa3oBaHuUs

@enepaﬂLHoe TOCYyIapCTBECHHOC OIOKETHOE 06pa303aTeanoe

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1

ctp. 7

IlepBblii 3x3eMILIAD

KOITIHA Ne

D(H") oro:

VYcenosue moracanus peduiekco ans OLIK
PELIETKH:

A. F(H) =2 fa(H") npu h+k+l — yerHom n
F(H™) = 0 mpu h+k+| — HeweTHOM

b. F(H) =2 fa(H") npm hk,| — getHom u
F(H™) = 0 npu h,k,I — HeueTHOM

B. F(H") =2 fa(H") mpwu h,k,| =60 getHOM
00 HEYETHOM

u FH) = 0 npu hkl — moboii npyroit
KOMOWHALINA

YcnoBue moracanust peduexcoB mius [TIK
pEIIeTKHU:

A. F(H) = 4 fa(H") npu h+k+l — yetHom u
F(H™) = 0 npu h+k+l — HeueTHOM

b. F(H) =4 fa(H") npu h)k,] — uetHoMm wu
F(H™) = 0 npu h,k,] — HeueTHOM

B. FH) = 4 fa(H) wnpm hk]l —1ub6o
yeTHOM JinOo HedetHoM U F(H™) = 0 nmpu
h,k,| — m060ii 1pyroii koMonHATMHI

Cdepa DBanbaa mo3BOJISCT:

A. Haiitu nyrem reoMeTpH4YeCcKOro
NMOCTPOEHHS I KaKUX Y3J10B 0OPaTHOro
NMPOCTPAHCTBA, npu 3aJlaHHOI
OPHEHTHPOBKE KPHCTALJIA OTHOCUTEJIbHO
My4YKa PEeHTreHOBCKHMX Jyueil, Oymer
BBINOJHATHLCA yeaoBue Byiabga — bparra
b. Onpenenuthb 00BeM KpHUCTAaJIIa,
dbopmupyromiero TuppaKuoOHHYI0 KapTUHY
B. Onpenenuthb JUTUHY BOJIHEI
PEHTIE€HOBCKOTO U3JTy4YEeHUS

10

B ¢opmyne Censxosa-Lleppepa
KA/[B(20) xcos 6] BeamuuHa
B(20) sto:

A. WnTterpanbHas mupruHa AUQGPaKIIHuOHHOTO
MaKCHMMYMa, BBIPAKEHHAsI B Tpagycax

b. HNurerpajabHasn IMPUHA
AudppaKuMOHHOTO MaKCHUMYMa,
BbIpa:KE€HHAs1 B pagHaHax

B. lllupunaa nudpakiimoHHOro MakCHMyMa

11

3HakonepeMeHHas aedopmariis Kpucraia
(OIHOBpEMEHHOE C)KAaTHE  OIHOM 4acTH U
pacTsbKEHUE Ipyroi) NpuBeayT K:

A. CmenieHuio 1u(ppakiMOHHOTO MaKCUMyMa
B CTOPOHY OOJIBIIINX YTIIOB

b. Cmemenuto nudpakimoHHOrO MakCUMyMa
B CTOPOHY MEHBIINX YITIOB

B. YBeJM4YeHUI0 MHTErpajibHON IIMPHHBI
Au(ppaKIMOHHOI0 MAKCMMYyMa

12

TenoBeie KoneOaHUS aTOMOB KpHCTaJUIa
00yCIIaBIMBalOT

A. HN3menenne HHTEHCHBHOCTH
AU(ppaKIHOHHBIX MAKCMMYMOB
b. MH3meHeHue UHTErpaabHOR
IU(PPaKIUOHHBIX MAKCUMYMOB

LIMPUHBI

© OOy BO «Yenl'Y»




MUWHOBPHAYKH POCCHUU

Y

YUPEXACHUE BBICIIETO 00pa3oBaHuUs

@enepaﬂLHoe TOCYyIapCTBECHHOC OIOKETHOE 06p3303aTeanoe

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'BOY BO «Uenl V)

Duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEACTB M0 AucUUIIINHE «IIpakTHKYM MO pEHTTEHOBCKHM METOJaM HUCCIIEA0BAHHS MaTePUAIOB» 10
HanpasieHuto noarorosku 22.03.01 «Marepuanosenenue u rexHonoruu Marepuanosy @I'bOY BO «Henl 'V

Bepcus noxymenra - 1 cTp. 8 [TepBsiit sx3eMILISIP KOIIUA Ne
B. Cmemenne nudpakiimOHHBIX MAaKCHMYMOB
Ha PpEHTIeHOrpaMME B 3aBUCUMOCTH OT
TEMIIEpPaTypsl B CTOPOHY OOJBIIUX WIIH
MEHBIIIUX YTIIOB
13 | Meron Jlay» IIPUMEHSIIOT npu | A. [lonmukpucraninyeckux oopasLos
WCCIIEIOBAHUM CTPYKTYPHI: b.ITonukpucrammnueckux
TEKCTYPUPOBAaHHBIX 00pa3IoB
B. MoHOKpuCTALII0B
14 | Meron /[le6as-Lleppepa mpumenstor npu | A. [loaukpucTaainyecknx 00pa3mnos
HCCIIEIOBAaHNM: b. CpocTkoB KpHUCTaIIOB
B. MoHOKpHCTaIIIOB
15 | Meton peHTreHOBCKOW audpakToMeTpuu | A.  ATOMHYIO  aMIUIUTYyLy  pacCesHUs
II03BOJISIET ONPENETATH: PEHTTEHOBCKUX JTyueit
b. ®a3oBblii cocTaB UccaeayeMOro odopasua
B. IIpocTpancTBEHHOE  paclIpenerIcHue
ne(EeKTOB B KPUCTAJLIE
16 | Meron PEHTI€HOBCKOM tororpaduu | A. Pacnpenenenune To4YeyHBIX Ie(PEKTOB B
MO3BOJISET ONPEAETATh: KpHUcTauie
b. ®a3oBbIii cocTaB nccneayemMoro oopasia
B. IIpocTrpancTBeHHOe pacnpeaejleHue M
IUIOTHOCTh AUCTOKAIMI B
KpHcTaJLIe
17 | Ans xadyeCTBEHHOro W KojuuyecTBeHHOro | A.Jlays
¢dazoBoro ananusza  npeanoututenbHee | b. [lebas-Illeppepa
HCI0JIb30BATh METON: B. PeHTreHoBCKOI 1UppPaKTOMETPUH
18 | Ans perucrpanuu paccesHHoro | A. Cueruuk Ieiirepa
PEHTTEHOBCKOIO0 H3JIy4eHHs € NOMOIIBI0 | b. CHMHTH/ISMOHHBINA 1eTEKTOP
audpakToMeTpa (peructpanuu | B. PEeHTreHOBCKYIO MIIEHKY
nu(dpaKkTorpaMmbl ) MPEANOYTHTEIIbHEES
HCII0JIb30BaTh
19 | UcTouHMK pPEHTTeHOBCKOTO u3NyueHus | A. PeHTreHoBckasi TpyoKka
TS CTPYKTYPHOTO aHanu3za, | b. Cuaxporpon
HCTIOJIb3YEMBIi B pentreHoBckoM | B. Ounynstop
I pakToMeTpe
20 | B meTone pertrenoBckoit qudpakromerpun | A.  «bemoe» (TOpMO3HOE) PEHTTEHOBCKOE
IUISL IOJIyYEeHUsT MHQOPMAIH O CTPYKTYpE | H3JIyueHHUe
oOpasia UCTOIb3YIOT: b. XapakTtepucrunueckoe peHTIeHOBCKOe
H3JIy4eHue

B. U1 T0, 1 npyroe peHTreHOBCKOE U3Ty4YECHHE
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3.2.2. IlepeyeHb 32124 K NPAKTUYECKUM 3aHATHAM
[TpakTrueckue 3a/1aHus BBITOIHIIOTCS C MOMOUIBIO0 IPOrPAMMHOTO 00€CTIEUEeHHUS,
BXOJISIIIIETO B KOMILJICKT K PEHTTeHOBCKUM nudpakromerpam Emma u D8 Advance.

3agaua 1.
CrymeHTaM TIpe[jiaraloTCs HECKOJIBKO PEHTIeHOTpaMM  HCCIEAYeMOTO
obOpa3ia, MOJIBEPTHYTOTO TepMOOOpabOTKU (TMO). Heob6xonumo

POaHATM3UPOBATh KUHETHKY HM3MEHEHHsI CTPYKTYPHBIX MapaMeTpoB oOpasiia B
nporecce TMO:

- ONpEeNeNuTh MEXKIUIOCKOCTHBIE paccTosiHus U cpeanne pasmepsl  OKP,
XapaKTePHBIX JIJISl UCCIEyeMOro oopasiia (KpUCcTaNIMYeCcKasi COCTABIISAIONIAs);

- W3MEHEHHE TapaMeTpoB CTPYKTypbl B mporecce TMO (peHTreHorpamMmbl
MpUJIAratoTcs).

t, MuH 1 2
20, tpax | d, A L, am 20, rpax | d, A L, um

Hcx
10
20
40
60

3anaya 2.

[IpoBecTn TEKCTypHBIE HCCIEAOBAHUSL YITIEPOJHOTO BOJOKHA. st »3TOrO
HEOOXOIMMO TOCTPOUTh TpadUKH 3aBUCUMOCTH H3MEHEHUS MEKILIOCKOCTHOTO
PACCTOSIHUA U CPEIHUX PA3MEPOB OT yIJIa OPUEHTALIMM OTHOCUTEIBHO OCH BOJIOKHA.
Kaxknast peHTreHorpamma CHsTa IpU MOBOPOTE OCHM TOHMOMeTpa Ha +1 rpamyc
(peHTreHOrpaMMBbl TPUIIATAtOTCS).

3anayga 3.
[IpoBectn (a3oBblil aHamU3 MCCIENYEeMbIX 00pa3noB (PEHTTEHOIPAMMBbI
IPUIIAratoTCs).

3amaya 4.

[IpoBecTn pa3nokeHHE AaCUMMETPUYHOIO JUPPAKIMOHHOTO MaKCUMyMa Ha
CUMMETPUYHBIC KOMITOHEHTHI, ONUChbIBaeMbIX GyHKIusmu [aycca, Jlopenna, Boiita
u Ilupcona. IlpoaHanusupoBare TIONy4YEeHHBIE pe3ynbrarel. ccnenoBarh
3aKOHOMEPHOCTH  CTPYKTYPHBIX  IpPEBpalllCHUHM  Marepuaiga B  IIpouecce
BBICOKOTEMITIEpATypPHOU 00pabOTKH.
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3.2.3. IlepeyeHb BONPOCOB K 3a4eTy

1. [Ipupoaa peHTTeHOBCKUX Jy4ell, uX crnekTpbl. COBpEMEHHBIE UCTOUYHUKHU
PEHTIEHOBCKOT'O U3JyYEHUS JUIsl CTPYKTYPHOTO aHaJIN3a.

2. JleTeKTopbl PEHTIEHOBCKOTO U3TyUYEHHUSI.

3. OCHOBBI pEHTTEHOCTPYKTYpHOTO aHanu3a. Merox Jlays, Metos BpalieHus, METO/
Heb6as-1lleppepa, peHTreHoBCcKast AUPPaAKTOMETPHSI.

4. KauecTBeHHbIN (Da30BbI aHATIU3.

5. PeHTreHOBCKHI aHAIU3 TEKCTYP.

6. PerTtreHoBckas Tonorpadus.

7. 3agayu, pemaeMble ¢ MOMOIIbIO CTPYKTYPHOTO aHAJIN3a.

4. TlopsaIOK NMpoOBeJeHUSI 1 KPUTEPUH OLCHUBAHUSA MPOMEKYTOYHOM
arrecTanun

4.1. Tlopsimok npoBeaeHHs MPOMEKYTOYHON aTTeCTALUH

Texymuii KOHTPOJIb TEOPETUYECKUX 3HAHUU U IIPAKTUYECKUX HABBIKOB IIPOU3BOMUTCS Ha
IIPAKTUYECKUX 3aHATHAX B BUJIE OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI, a TAKXKE B BUJE OTYETOB I10
TEMaM NPAKTUYECKUX 3aHATUN (J1abOpaTOpHBIX paboT), KOTOpHIE CHAET CTYIEHT B TEUCHHE
cemectpa. OTder noapazymeBaeT oOpaOOTKY SKCIEPUMEHTANBHBIX JIAHHBIX C HCIIOJIb30BaHHEM
COBPEMEHHOTO OOOpYIOBaHHUsS, a TaKXKe pEHIeHHs NpOoPEeCCHOHATBHBIX 3a/Jad C IOMOIIbIO
IPOTrPaMMHOI0 00€CIeYeHHs B XOJI€ TPOBOAUMBIX (PM3UKO-XUMUYECKHUX HCCIIEJOBAaHUI.

4.2. Kpurepnu ouneHMBAHUSI TNPOMEXKYTOUYHOW aTTecTAMH MO BHAAM
OIIEHOYHBIX CPEJACTB

CryneHT momyckaeTrcs K chade 3adeTa B KOHIIE CEeMeCTpa NpPH HAMUCAaHUU OTYETOB O
pe3ynbTarax MpOBEACHHBIX IKCIIEPTU3 U OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI TI0 OCHOBHBIM TEMaM
JEKIMOHHBIX 3aHATHI. OIEHKa CTaBUTCS Ha OCHOBAaHUM MUCHBMEHHOTO W YCTHOTO OTBETOB IIO
owuery.

OrneHka «3auTeHO0» — CTYIEHT OOHAPYXWJI BCECTOPOHHEE, CUCTEMATHYECKOEe U TITyOOKOe
3HaHWe y4eOHO-TIPOrpaMMHOTO Marepuaia. lcueprbiBaromie, MOCIEIOBATENFHO, TPAMOTHO W
JIOTUYECKU CTPOWHO €ro M3J1araeT, He 3aTPYIHSETCS C OTBETOM NPU BHUIOM3MEHEHHH 3a/IaHUS.
[IpaBuinbHO OOOCHOBBIBACT TPHUHSATHIC PEIICHUS, BIAJACET PA3HOCTOPOHHHUMH HABBIKAMH U
MpHEMaMU BBITIOTHEHUS MPAKTHUECKUX Pab0T. MOXKET camMOoCTOATEeIhHO 0000IIaTh U U3Jararh
Marepuai, He JOIycKas OIMOOK, YSACHWIJ B3aUMOCBS3b OCHOBHBIX MOHSATHH IHCUUIUIMHBI M MX
3HaAYCHHE JUTsl MPUOOPETeHUS MPodeCcCHu.

OrneHKa «HE 3a4TE€HO» — CTYACHT OCBOWJI TOJBKO OCHOBHOM Marepuai, HO HE 3HaeT
OTIENBHBIX JIeTajeil, JONMyCKaeT HETOYHOCTH, HEJOCTaTOYHO TPaBUIbHBIE (OPMYITUPOBKH,
HapymiaeT IMOCIE0BaTeIbHOCTh M3JIOKEHHSI TMPOTPaMMHOTO Marepuaja | HCIBITHIBACT
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3aTPYAHCHHS B BBIIIOJIHCHHUHU ITPAKTHYCCKUX SaHaHHﬁ.

OCcoOEHHOCTH MPOBEJACHUHN TPOLIETYPHl OIICHUBAHUS PE3YJIbTAaTOB OOYUYECHHSI WHBAIUIOB U JIUII C
OTPaHWYEHHBIMH BO3MOXXHOCTSIMH 3[IOPOBBSI 0003HAYECHBI B paboduell mporpamMme JUCHUTIITNHBI

(Momys).

4.3. Pe3yabrarbl NPOMEKYTOYHOM ATTECTALIMM U YPOBHU C()OPMHUPOBAHHOCTH
KOMIIeTeH M H

YpoBHH c(HhOPMHUPOBAHHOCTH KOMIIETCHIIUN OMPEAETSAETCS CISAYIONUM 00pa3oM:

1. Bricokuit ypoBeHb cpOPMUPOBAHHOCTH KOMIIETEHIIMH COOTBETCTBYET OLIEHKE OTIMYHO:
npeanosnaraeT GOpMUPOBaHUE KOMIIETEHIIMH Ha BBICOKOM YPOBHE: CTYAEHT CBOOOJHO BIIAJEET
OCHOBHOM TEPMMHOJIOTHMEH M TOHATUMHBIM anmaparoM AuciuIuiMHel «lIpaktukym 1o
PEHTTEHOBCKUM METOAAM UCCIIEI0OBAHUS MaTEpUaIOBy, YTO M03BOJSAET (POPMYINPOBATh BBIBOABI U
y4acTBOBaTb B JMCKYCCHM MO Y4YeOHBIM BONpPOCaM JaHHOM JUCIMIUIMHBI, TOJHOCTBIO
cOpMHPOBAHO YMEHHE MPHUMEHATh IIOJIyYCHHYKO TEOPETHUYECKyl0 0a3y s pelieHus
KOHKPETHBIX IPAKTUUYECKUX 3ajjad U YBEPEHHO BJIAJIETh HABBIKOM UX PEIICHHUS;
2. Cpennuii ypoBE€Hb COOTBETCTBYET OIICHKE XOPOIIIO:
npearnonaraeT GopMUpPOBaHHE KOMIIETCHIIMH Ha CPEIHEM YPOBHE: CTYIEHT XOPOIIO BIa/JeeT
OCHOBHOM TEPMHUHOJOTHEH M TMOHSATUHHBIM amnmnapaTtoM AUCUUIUIMHBL «[IpakThkym 1o
PEHTTEHOBCKUM METOJIaM HCCIICIOBaHUS MaTepUalioBy»; COPMUPOBAHO YMEHHE NMPUMEHATH
HOJIY4YEHHYIO TEOPETUUYECKYIO 0a3y sl peIIeHUs] KOHKPETHBIX TPAKTUYECKUX 3a7ad;
3. ba3oBbIif ypoBeHb COOTBETCTBYET OIICHKE YIOBJIETBOPUTEIHHO:
npeanosnaraeT (GOpMHUPOBAHME KOMIIETEHLMH Ha Ha4aJbHOM YpPOBHE: CTYAEHT 3HaeT
«TE€OPETUYECKUH MMHMMYM» M HEIOCTaTOYHO BIIAJEET METOAAMM PEUIEHHS KOHKPETHBIX
IIPAKTUYECKUX 3a]1a4;
4. Hwuzkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYJOBJIETBOPUTENBHO:
CTYIEHT HE€ BJIAJICET OCHOBHOW TEPMHMHOJIOTMEM M IOHATUHHBIM aIlllaparoM JMCLHIIINHBI
«[IpakTUKyM TI0 PpEHTI€HOBCKMM METOJaM MCCIEAOBaHUs MaTepuajoB», HE BIAAEET
HaBbIKAMM PEIICHHs KOHKPETHBIX TPAKTUYECKUX 3a/ad.
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22.03.01 MaTtepuanoBefieHHe H TEXHOJOTHHA MaTepraaoB, OU3NKO-XMMHSA NPOLECCOB 1
MaTtepuanos, POC no nucuuniauHe "IIpakTHKYM 10 pEHTTeHOBCKHM MeTOaM HCCJIeJOBAHMSA
MaTtepuayoB", 2025 r.H., ouHas popma o0ydeHHs

DoH/1 OLIEHOYHBIX CPEeACTB IMCHMILIMHBI (MO1YJs1) 0100PEH U PEKOMEH/10BAH:

IIpopexTop 1o y4uebHoi paboTe yTBepkaeno 24.02.25 A.A. CaramaroB
Y4eHpIM coBeTOM (pr3MUecKoro ¢aKynpTeTa

IIpotoxkon 3acemanus Ne 06 ot 20.02.2025

IIpencenarens YueHoro coBeta
(usnueckoro daxysapreTa COTJIACOBAHO M.A. 3arpebun

3acenanuem kageapol GU3NKUA KOHIEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acenanus Ne 04 ot 18.02.2025
3aBeayronuii kadenpoi COTIJIACOBaHO B./1. byuenbHuKOB

ABTOPBI (COCTaBUTEIIH) B.A. Tromen1en

A.T'. ®a3znutouHoBa

CTpykTypa padoueii mporpaMmbl coO0TBeTcTBYeT npukaly pekropa ®I'bOY BO «Ueal ' ¥V» ot «13»
anpess 2021 r. Ne 247-1
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