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Bepcus noxymenra - 1 crp. 1 IlepBblii 3x3eMILIAD KOITIHA Ne

DOoH/ OLICHOYHBIX CPEACTB JJI POMEKYTOYHOMN aTTeCTALUU
10 AUCHUIIIMHE (MOIYJIIO)
JonosHuTeIbHBIE [VIABBI PEHTTCEHOCTPYKTYPHOI'0 AaHAJIHU3A

Hanpasnenue noarotroBku (CrenuagsbHOCTD)
22.03.01 MarepuaJjioBeieHHe U TEXHOJIOTMHA MATEPHUAJIOB

HanpasnenHocTs (mpoduib)
POu3NKO-XMMHUS MPOLECCOB M MATEPUAJIOB

[IpucBanBaemast KBaaupUKaIHSI
bakanasp

dopma 0OyueHus
Ounas

['ox HaGopa 2026

Yenaouuck 2026 t.

© OOy BO «Yenl'Y»



MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OOKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'bOY BO «Uenl V)
duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

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

Conepxanne
1. [Taciopt poHIA OTIECHOYHBIX CPEICTB
2. [lepeueHb GopMHUPYEMBIX KOMITETEHIIUH
2.1. KoMrieTeHInH, 3aKpETIEHHBIE 33 JUCLUIUTMHON
3. CoaeprkaHre OLIEHOYHBIX CPENICTB M0 AUCIUIUIMHE
3.1. Buapl OlIEHOYHBIX CPEICTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. TlopsimoK IPOBECHUS U KPUTEPUH OLICHUBAHUS IPOMEKYTOUHOMN arTecTaluu
4.1. Iopsimok npoBeAEHUS] TPOMEKYTOUHOU aTTECTAIUU
4.2. Kputepuu OLeHUBAHUS ITPOMEKYTOUHOM aTTECTAllK MO BUaM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynpTarhl IPOMEKYTOYHOU aTTECTALlUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETECHIIUN
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MUWHOBPHAYKH POCCHUU

Y

DenepanbHOE rocy1apcTBEHHOE OOKETHOE 00pa3oBaTe/IbHOE
YUPEXACHUE BBICIIETO 00pa30BaHuUs
«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'bOY BO «Uenl V)

duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 3 IlepBblii 3x3eMILIAD

KOITIHA Ne

1. MACHHOPT ®OHJIA OHIEHOYHbIX CPEACTB

Hampasnenue nogrorosku: 22.03.01 «MarepuaioBeieHe U TEXHOJIOTUH MaTepUaIOB»
Hanpasnennocts (mpoduis): GU3UKO-XUMHUSI TPOIIECCOB I MAaTEPHAIIOB
Jucuuriaa: JIonoTHUTEIbHBIC TJIaBbl PEHTTCHOCTPYKTYPHOTO aHAIN3a

Cemectp: 7

dopma MPOMEKYTOUHOM aTTECTALUH: 3a4ET
Cucrema OIleHMBaHMS: OIICHUBAHHUE PE3YJIbTATOB OCYIIECTBIIACTCS B paMKax OMHAPHON CHCTEMBbI

"3a4TeHO/HE 3a4TEHO".

2. IEPEYEHb ®OPMHPYEMBIX KOMIIETEHIIAM

2.1. KomnereHuu, 3aKpenjiéHHbIe 32 JUCIUTNIMHOM

N3yyenne aucUUIUIMHBL «/{ONIOJIHUTENBHBIE IVIABBI PEHTICHOCTPYKTYPHOIO aHaIu3a»
HAalpaBJIEHO Ha (POPMUPOBAHUE CIIEAYIOIINX KOMIIETCHIIUMI:

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. BeIIoaHsSeT MouCK Hns noctmwxenns YK-1.1 3HaTh.
OCYIIECTBIISATE TIOUCK, uHGOPMAIUH, OTIPEACTISACT TEPMUHOJIOTHIO B 00J1aCTH
KPUTUYSCKUN aHAIM3 U | KPUTEPHUH CUCTEMHOTO aHaIM3a | PEHTTEHOBCKOU audpakiuy;
cHHTe3 HH(popMaIuy, MOCTaBJICHHBIX 3a/1a4. Jusa noctwkenns YK-1.2 ymeTh:
mpuUMeHATs 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 AESTEIIBHOCTH
IIOCTaBJICHHBIX Jnst moctmkennst YK-1.2 nagets:
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 HUP 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 ¥ MTPUHIIUT Pa0OTHI
PEHTTEHOBCKUX AU(PPAKTOMETPOB,
MIPUHITUIIBEI 00Pa0OTKH
PEHTTEHOTPaMM MaTEPHAJIOB,;

Jna noctwkenns [1K-1.2: ymers
MIPOBOJIUTH PEHTI€HOCTPYKTYPHBIE
WICCIIEIOBAHUS
HAaHOCTPYKTYPUPOBAaHHBIX
KOMITO3UIIHOHHBIX

MaTepHaoB, BHEJAPSATH Pe3yIbTaThI
WCCJICIOBaHUI B HOBBIE
TEXHOJIOTHH;

Hns poctmwkenus [1K-1.3: Bmagers
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MHMNHOBPHAYKHN POCCHUHN
DenepanbHOE rocy1apcTBEHHOE OOKETHOE 00pa3oBaTe/IbHOE

YUPEXACHUE BBICIIETO 00pa30BaHuUs

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

duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

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
KOMITO3UITIOHHBIX MaTepHaioB
I1IK-1.3: Bnaneet HaBBIKaMu
(hopMHPOBaHUS TEXHUIECKUX
3a/laHuil Ha IPHOOPETEHUE
CBIPBS M BCTIOMOTaTEeIbHBIX
MaTEepHasoB I TPOU3BOICTBA
HaHOCTPYKTYPUPOBAaHHBIX
KOMIO3WIIMOHHBIX MaTepHaIoOB

HaBBIKaMH paOOTHI HA
PEHTTEHOBCKHX TH(PAKTOMETPAX,
00pabOTKH PEHTI€HOCTPYKTYPHBIX
JaHHBIX.
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MUWHOBPHAYKH POCCHUU

Y

DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOES
YUPEXACHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'bOY BO «Uenl V)
duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

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 xomnerenumn/
Ne Kontponupyemsie OILICHOYHOTO CPEJCTBA CpeICTBa Ha
TUTAHUPYEMBIE PE3YIAbTaThI N
/i o6y ucHus TEMBbI/ pa3aesbl JUTS TEKYILETO MIPOMEKYTOUHOMN
KOHTPOJIS arrecraruun/Ne
3a/1aHus
Jnst moctmxenns YK-1.1 Pazpen 1. Annmapatypa [Mucemennsit  ompoc | Bompocsr k 3auety
3HATh: TEPMHUHOJIOTHIO B IUIsl peHTTeHO0(a30BoOro | Mo COJIEPKAHUIO
00J1aCTH PEHTIEHOBCKOM aHanuza OCHOBHBIX  TIOHSTHUH,
T PaKIm; KOHTPOJIbHBIC 33/1aHUS
Hnst noctmxenns YK-1.2 Pazpen 2.
YMETb: IPOBOJIUTH MOUCK, KonunuectBeHHBIN
KPUTUYECKUM aHaIN3 U (ha3oBbIN aHATH3
cuHTe3 HH(popManuu npu
perIeHu  3a1a9 HayqIHO- Pazpgen 3.
HCCIEN0BATEIBCKON [IpenusnonHoe
JIeATENBHOCTH Olpe/ieTIeHNE
Hns noctmxenus YK-1.2 [apaMeTPOB PEIIETKU
BJIQ/IETh: 3HAHUSIMH U3
00J1aCTH PEHTI€HOBCKOM
T paKIn Pa3nen 4.
Pentrenorpaduueckuii
s moctmxenus T1K-1.1: aHalu3
3HATh YCTPONCTBO U MIPEUMYIIIECTBEHHBIX
1 MIPUHITAT pabOTHI OpPUEHTHPOBOK
PEHTIC€HOBCKUX (Texctyp)
UG PaKTOMETPOB,
MIPUHIUTIEI 00paboTKH
pEHTTeHorpaMMm Paznen 5. Paccesnue B
MaTepuaos, KUIKOCTSIX U

Hns qoctmxenuns [1K-1.2:
YMETh MPOBOIUTH
PEHTTCHOCTPYKTYPHBIE
HCCIIEIOBAHUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3ULIMOHHBIX
MaTepHaioB, BHEIPATh
pe3ybTaThl HCCIIeJOBAHUIM
B HOBBIE TEXHOJIOTHH,

Jns moctmxenus T1K-1.3:
BJIJICTh HABBIKAMH PAOOTHI
Ha PEHTTCHOBCKHUX
nudpakToMETpax,
00paboTKN

aMOp(HBIX Tenxax
CJIO3KHOTO
COCTaBa

Pazpen 6.
DKCHepUMEHTAIbHBIC
OCHOBBI
peHTrenorpaduu
JKUJIKOCTEN U
aMOp(HBIX Tel
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MUWHOBPHAYKH POCCHUU

@” DenepanbHOE roCyIapCTBEHHOE OFOKETHOE 00pa3oBaTe/ibHOES

YUPEXACHUE BBICIIETO 00pa30BaHuUs

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

duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOITIHA Ne

PEHTTEHOCTPYKTYPHBIX
JTAHHBIX.

3.2 Conep:kaHue OLIEHOYHbBIX CPEACTB

3.2.1 ba3a TecTOBBIX BOIPOCOB JJIfl TEKYLIEr0 KOHTPOJIA

No Coneprxanue Borpoca BapuanTel oTBEeTOB
11/T1
1 AMIuIMTyIa paccessHHOM BOJHBI 0ObeMoM | A. BekTop paccesinusi
dv Ha paccrosiHuu R paBHa b. Bekrop Tpanciasauuu
dA = Ao[p(r")dv/R]exp-2ri(Hr"). 3mecs H™: | B. Bekrop, ONUCHIBAIOIMINN  MOJOKCHHE
aTOMOB B KpUCTAJLJIE
2 WHTEHCHBHOCTD PACCESTHHOTO W3aydeHus | A. Yroa Mexay BEKTOpOM MepBUUHON Ko u
NOJSIPU30BAaHHOW  BOJHBI  CBOOOIHBIM | paccestHHOW K™ BOTHBI
AIIEKTPOHOM Ha paccTosiHUM R paBHa b. Yron wmexny Bektopom Eo wm
Jpace = Jo(e2/mc?)sinp/R? paccessHHoii K BoJIHBI
31ech yroia ¢ : B. Yron mexny Bexktopom 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  aMIUIMTYyAbl | A. (PyHKIHMS 3I€KTPOHHON MIOTHOCTH
paccesiHusl peHTTE€HOBCKHX JTydei b. Dnexrpuueckuii moTeHIHAA
o0
P(H) = 2 4 p(1) [sin(2nn) | 2t dr B. Qysiis m0THOCTH
p(r) aro:
5) B  dopmyne ammmutynel  paccesHus | A. Unciao aToMoB

PEHTTEHOBCKOTO  U3Jy4YEHUs  TpYMIoi
aTOMOB

M
O(H) = £ fu(H) x exp-2ni(H T )

b. Hucno >1eKTpoHOB B IPYIIIE aTOMOB
B. Yucno >neKkTpoHOB U sAnep B IPYIIIE
aTOMOB
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MHMNHOBPHAYKHN POCCHUHN
@” DenepanbHOE rocy1apcTBEHHOE OOKETHOE 00pa3oBaTe/IbHOE

YUPEXACHUE BBICIIETO 00pa30BaHuUs

«Yenabunckuii rocynapcreeHslii yausepcurer» (PI'bOY BO «Uenl V)
duznueckuil paKyasTeT
Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DoHIT OLIEHOYHBIX CpEACTB 110 AUCHUIIINHE «IlOHOJ'IHPITeJ'ILHLIe TJIaBbl PEHTICHOCTPYKTYPHOT'O aHaJIU3a» 110 HAIIPaBJIECHUIO

noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 7

IlepBblii 3x3eMILIAD KOITIHA Ne

M »sTo0:

6 |B dopmyne ammumurynsl  paccesHus | A. CTpyKTypHas aMIUTUTYIa PaCCESHUS
PEHTTEHOBCKOTO HM3JTydeHHs HealbHBIM | b. AMILINTYA paccesHUs aToMOM
KPHCTAIIIOM O(H) = F(H) x .J]%a )Ingep(])epeHHHOHHaﬂ ¢pynknus (cymma
D(H"), rxme:

M

FH) = X fa(H) x exp-2zi(HTy),
D(H") =2 lexp-27ri(H'r'm),

m=1

D(H") oro:

7 | Yenosue noracanus peduexcos ang OLK | A, F(H™) = 2 fa(H”) npu h+k+l — yernom nu

PCILICTKH: F(HY) = 0 mpun h+k+| — HeueTHOM
b. F(H) =2 fa(H") npu hk,| — uetHom wu
F(H™) = 0 npu h,k,] — HeueTHOM
B. F(H") =2 fa(H") mpwu h,k,1 —mu6o vetHOM
60 HEUETHOM
u F(H) = 0 npu hk]l — moboit apyroit
KOMOUWHAIINHA

8 | Ycnosue noracanus pedruexcos ausa I'LIK | A. F(HY) = 4 fa(H) npu h+k+l — yvetnom u

PCIICTKY: F(H™) = 0 npu h+k+l — HeueTHOM
b. F(H) =4 fa(H") npm h)k,] — uetHoMm u
F(H™) = 0 npu h,k,I — HeueTHOM
B. FH) = 4 fa(H) npm hk,] —1uo6o
yeTHOM Jin00 HeueTHoM U F(H™) = 0 mpu
h,k,| — m1060it 1pyroit kKoMOMHALHK

9 | Cdepa DBasibaa Mo3BOJISAET: A. HaiitTu nyreM reoMeTpUYecKOro

MOCTPOEHHs VI KAKUX Y3J10B 00pPaTHOro
NMPOCTPAHCTBA, npu 3a]aHHOM
OPMEHTHPOBKE KPHCTANIA OTHOCHTEIbHO
Ny4YKa PEeHTreHOBCKHX JIydeil, Oymer
BBINOJHATHCA ycaoBue Byabga — bparra
b. Onpenenutsb o0beM KpHUCTaIa,
dhopmupyromiero MG PaKuOHHYIO KapTHHY
B. Onpenenutsb JUTUHY BOJIHBI
PEHTTCHOBCKOTO U3TyYCHUS

10 | B dopmyne Censaxosa-Illeppepa D A. UHTerpanpHas mmpuHa TUPPAKITTOHHOTO

KA/[B(20) xcos 6] BeamunHa MaKCHUMyMa, BBIpaKEHHAsl B Tpajycax
B(20) sto: b. HNuTerpanbHas IHPUHA
Au(PaAKIIHOHHOTO MaKCHMyMa,
BbIpa:KeHHasi B pauaHax
B. llupuna 1udpakiimOHHOT0 MaKCUMyMa
11 | 3nakomepeMenHas nedopmanus kpuctamia | A. CMemeHnuo 1udpakimOHHOTO MAKCUMyMa

© OOy BO «Yenl'Y»
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MIJHOBPHAYKHU POCCUN
DenepanbHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOES
YUPEXACHUE BBICIIETO 00pa30BaHuUs

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

duznueckuil paKyasTeT

Kadenpa ¢pu3rku KOHISHCHPOBAHHOTO COCTOSHHUS

DOoHJ] OLIEHOYHBIX CPEJCTB 110 AUCUUIIIHHE «J[OTMOTHUTENbHbIE IIIABbI PEHTT€HOCTPYKTYPHOTO aHaIM3a» 110 HAMPaBIEHHIO
noaroroBku 22.03.01 «Marepuanoseaenue u rexHonoruu Marepuanos» ®I'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 8 IlepBblii 3x3eMILIAD KOITIHA Ne

(OTHOBpPEMEHHOE CIKaTHE

OIHOU YacTH U

pacTsbKEHUE Ipyroi) NpuBeayT K:

B CTOPOHY OOJIBIIINX YTJIOB

b. Cmemenuto nudpakiimoHHOrO MakCUMyMa
B CTOPOHY MEHBIINX YITIOB

B. YBeJM4YeHUI0 MHTErpajibHON IIMPHHBI
Au(ppaKIMOHHOI0 MAKCUMYyMA

12 | TenioBble KoneOaHUsI aTOMOB KpuCTaia | A. HN3menenue HHTEHCHUBHOCTH
00yCIIaBIMBAIOT Au(GPaKIMOHHBIX MAKCHMYMOB
b. HW3MmeHeHue HMHTErpaJibHOM  IIMPUHBI
TG PAKIIMOHHBIX MAKCUMYMOB
B. Cmemenne nudpakiimOHHBIX MAaKCHMYMOB
Ha PpEHTIeHOIpaMME B 3aBUCHUMOCTH OT
TEMIIEpPaTypbl B CTOPOHY OOJBIIUX HIIH
MEHBIIINX yIJIOB
13 | Meron Jlay» IIPUMEHSIIOT npu | A. [lonukpucraninyeckux oopasLos
WCCIIEIOBAHUU CTPYKTYPHI: b.ITonukpucrammnueckux
TEKCTYPUPOBAaHHBIX 00pa3IoB
B. MoHoOKpuCTALII0B
14 | Meron /[le6as-Uleppepa mpumenstor npu | A. [loaukpucTaiinyecknx 00pa3mnos
HCCIIEIOBAaHNM: b. CpocTkoB KpHUCTaIIOB
B. MoHOKpHUCTaIIIOB
15 | Meton peHTreHOBCKOW audpakToMeTpuu | A.  ATOMHYIO  aMIUIUTYyLy  pacCesHUs
II03BOJISIET ONPENETIATH: PEHTTEHOBCKUX JTyueil
b. ®a3oBblii cocTaB UccaeAyeMOro odopasua
B. IIpocTpaHncTBEHHOE  pacmIpenerIcHue
ne(EeKTOB B KPUCTAJLIE
16 | Meron PEHTI€HOBCKOM tororpaduu | A. Pacnpenenenune To4yeyHBIX Ie(PEKTOB B
MO3BOJISIET ONPEAETATh: KpucTauie
b. ®a3oBbIii cocTaB nccneayemMoro odpasia
B. IIpocTrpancTBeHHOe pacnpeaejleHue W
IUIOTHOCTh AUCTOKAIMIA B
KpHcTAJLIe
17 | lns kadyeCTBEHHOro W KojnuecTBeHHOrO | A.Jlays
¢dazoBoro anammsza  mpexnouturenbHee | b. Jlebas-Illeppepa
HCIO0JIb30BaTh METON: B. PeHTreHoBCKOM 1M PpaKTOMETPHH
18 | Ans perucrpanuu paccestHHoro | A. Cueruuk Ieiirepa
PEHTTEHOBCKOIO0 H3JIy4eHHs € NOMOIIBI0 | b. CHMHTH/LISMOHHBINA 1€TEKTOP
audpakTomMeTpa (peructpanuu | B. PEeHTreHOBCKYIO MIIEHKY
nu(dpaKkTorpaMmbl ) MPEANOYTHTEIIbHEE
HCI0JIb30BaTh
19 | UcTouHMK pEHTTeHOBCKOTO u3NMyueHus | A. PeHTreHoBckasi TpyoKka
TS CTPYKTYPHOTO aHanu3za, | b. Cuaxporpon
HCTIOJIb3YEMBIi B pentreHoBckoM | B. Ounynstop
I pakToMeTpe
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20 | B meTone pertrenoBckoit qudpakromerpun | A.  «bemoe» (TOpMO3HOE) PEHTTEHOBCKOE
IUISL IOJIy4EeHUsT MH(OPMAINK O CTPYKTYpE | H3JIyueHHUe
oOpasia UCTOIb3YIOT: b. XapakTtepucrunueckoe peHTIeHOBCKOe
u3JaydeHue
B. U1 T0, 1 npyroe peHTreHOBCKOE U3Ty4YECHHE

3.2.2. IlepevyeHb BONPOCOB K 3a4eTy

. AMILTUTYJ1a pacCesSHMUS.

. CTpyKTypHBIil aHanmu3 Kak rnpeodpazoanue Oypobe.

. dypbe-TpanchopMaHTa MHOTOKOMIIOHEHTHOTO 0OBEKTA.

. Paccesinue cBOOOHBIM AJIEKTPOHOM.

. D dekTuBHOE ceueHUE PaCCETHUS AIEKTPOHOM.

. ATOMHas1 aMITJTUTY/1a pacCesHUs PEHTIC€HOBCKHUX JTyUYeH.

. Paccestnue rpymnmoit atomoB. CTpyKTypHasi aMIUTUTY/Ia PacCEesTHUS.

. O6parHas pemetka. CBolcTBa BekTopa oOpaTHOM pemetku. Cdepa DBanbaa.

. Murepdepenumonnas GpyHKIuS.

10.VYcnosue noracanus pedaexcon mis OLK u I'IIK pemerkw.

11.®daxTop dhopMsl.

12.Ynpyrue uckaxeHusl.

13.1IHTEHCUBHOCTD pacCcesHUS UCKaKCHHBIM KPHUCTAJIIIOM.

14 BnustHue TeraoBOTO ABMXKEHUS Ha PACCESTHUE PEHTIEHOBCKUX JIy4eil.

15.®axkrop Jlebas-Bamnepa. TermtoBoe nuddy3Hoe paccesHue.

16.1IHTEHCUBHOCTD paccesiHUS OTHOATOMHBIM T'a30M.

17.PaccesHue 1oa MajibIMH yIJIaMHu.

18.IIpuposa peHTreHOBCKUX JIy4yei, ux crekTpbl. COBpeMEHHbIE UCTOUHUKU
PEHTTEHOBCKOTO M3Ty4YEeHUS JJIsl CTPYKTYPHOTO aHaJK3a.

19.JleTeKkTOpBl pEHTTE€HOBCKOTO U3IIYYEHUS.

20.0cHOBBI pEHTTCHOCTPYKTYpHOTO aHanm3a. Metox Jlay», MeTon BpaieHus,
meton [ebas-11leppepa, pentreHoBcKast AupaKTOMETPUS.

21.KauecTBeHHBIN (Da30BBIN aHATHU3.

22.PeHTTeHOBCKUH aHalN3 TEKCTYP.

23.PentrenoBckas Tomorpadus.

24.3amaum, peraeMbie ¢ TOMOIIBIO CTPYKTYPHOTO aHAIHA3a.

©Co~Noulk~,wWN
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4. IlopsiAOK NPOBEIeHUS M KPUTEPUH OLCHMBAHUS MPOMEKYTOYHOM
aTTecTaluu

4.1. Tlopsimok npoBeaeHHUs MPOMEKYTOYHON aTTeCTALUH

Texymuii KOHTPOJIb TEOPETUYECKUX 3HAHUU U IIPAKTUYECKUX HABBIKOB IIPOU3BONUTCS 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 SKCIEPUMEHTANIBHBIX JAHHBIX C HCIIOJIb30BaHUEM
COBPEMEHHOTO OOOpYIOBaHHUS, a TaKXe pEHIeHHs NpPOoPEeCCHOHATBHBIX 3aJad C IOMOIIbIO
IPOrPaMMHOI0 00€CIEYeHHs B XOZI€ TPOBOAUMBIX (PU3UKO-XUMUYECKHUX HCCIIEJOBAHUI.

4.2. Kpurepnu ouneHMBAHUSI TNPOMEXKYTOUYHOW aTTecTAMH MO BHAAM
OIIEHOYHBIX CPEJACTB

CryneHT momyckaeTcs K chaade 3adeTa B KOHIIE CEeMeCTpa MpH HAMUCAaHUU OTYETOB O
pe3ynbTarax MpOBEACHHBIX YKCIIEPTU3 U OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI TI0 OCHOBHBIM TEMaM
JEKIMOHHBIX 3aHATHI. OIEHKa CTaBUTCS Ha OCHOBAaHUM NMUCHBMEHHOTO M YCTHOTO OTBETOB IO
ouery.

OrneHka «3auTeHO» — CTYIEHT OOHAPYXWJI BCECTOPOHHEE, CUCTEMATHYECKOe U TITyOOKoe
3HaHWe y4eOHO-TIPOrpaMMHOTO Marepuaia. lcueprbiBaromie, MOCIEIOBATENFHO, TPAMOTHO W
JIOTUYECKU CTPOMHO €ro M3J1araeT, He 3aTPYIHSETCS C OTBETOM NPU BHUIOM3MEHEHHH 3a/IaHUS.
[lpaBuibHO OOOCHOBBIBACT TPHUHSATHIC PEIICHUS, BIAJACET PA3HOCTOPOHHHUMH HABBIKAMH U
MpHEeMaMU BBITIOTHEHUS MPAKTHUECKUX Pab0T. MOXKET camMOoCTOATEeThHO 0000IIaTh U U3Jararh
Marepuai, He JOIycKas OIMOOK, YSACHWJI B3aUMOCBS3b OCHOBHBIX MOHSATHH IHCUUIUIMHBI M MX
3HAYCHHE JUTsl MPUOOPETeHUS MPodeCcCuu.

OrneHKa «HE 3a4TE€HO» — CTYACHT OCBOWJI TOJBKO OCHOBHOM Marepuai, HO HE 3HaeT
OTIENBHBIX JIeTajeil, JONMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO TPaBUIbHBIC (OPMYITUPOBKH,
HapymiaeT IMOCIE0BaTeIbHOCTh M3JIOKEHHSI TMPOTPaMMHOTO Marepuaja | HCIBITHIBACT
3aTpyIHEHUS B BHIMOJTHEHUN TPAKTHYECKUX 3aJaHH.

Oco0OeHHOCTH TIPOBEJICHUH MPOIEYPhI OIICHUBAHUS PE3yJIbTaTOB OOYUYCHUS WHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MO)XHOCTSIMH 3[I0POBbSI 0003HaueHbl B pabodeid mporpamme JUCIUTUINHBI
(Momyms).

4.3. Pe3yabraTbl NPOMEKYTOUHOM aTTECTAIIMU U YPOBHH CPOPMHPOBAHHOCTH
KOMITETeHIIM I

YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHLIUHN ONpPEAESeTCs CASAYIOUUM 00pa3oM:
1. Bricokuii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHITUH COOTBETCTBYET OIIEHKE OTJIMYHO!
npeanonaraeT (OpMHUPOBaHHE KOMIIETCHIIMH HA BBICOKOM YPOBHE: CTYICHT CBOOOJHO BiaJieeT

OCHOBHOM TepMHHOHOFHeﬁ U TOHSATHHHBIM armaparoM JUCHUIIIIMHBI ((HOHOJ'IHI/ITGJ'IBHI)IC TJ1aBBbI
PCHTICHOCTPYKTYPHOI'O aHajinda», 4YTO ITO3BOJIACT (bOpMy.HI/IpOBaTI: BbIBOJbI W Y4YaCTBOBATHh B
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JTUCKYCCUU MO y4eOHBIM BOIPOCaM JAHHOW AMCUUILIMHBL; MOJHOCTHIO CPOPMHUPOBAHO YMEHHE
IPUMEHSATH MOJYYCHHYIO TEOPETUUECKYIO 0a3y ISl pelIeHns] KOHKPETHBIX MPAaKTHYECKUX 33/1a4 U

YBEPEHHO BJIIETh HABBIKOM HMX PEIICHUS;
2. Cpennuil ypoBeHb COOTBETCTBYET OIL[CHKE XOPOILIO:

npeanonaraeT GoOpMUPOBaHUE KOMIETEHIIUN HA CPEAHEM YpOBHE: CTYAEHT XOPOIIO BJaJeeT
OCHOBHOM TEPMHHOJIOTHEH W TOHSITHWHBIM allapaTtoM JAUCHUILTUHBI «J[OMOTHUTEThHBIC
[JIaBbl PEHTICHOCTPYKTYPHOTO aHaIHM3a»; COPMUPOBAHO YMEHHUE MPUMEHSATH MOTYYECHHYIO

TEOPETUYECKYIO 0a3y /s pelIeHUs] KOHKPETHBIX MPAKTUYECKUX 3a]1ad;
3. bazoBblif ypoBEHb COOTBETCTBYET OLICHKE YIOBJIETBOPUTEIHHO:

npeanonaraeT (HopMHUPOBaHWE KOMIICTCHLMH Ha Ha4YaJbHOM YpPOBHE: CTYACHT 3HAaeT
«TEOPETUYECKUH MHHHMMYM» M HEIOCTaTOYHO BJIANEET METOJAMM DPEIICHUS KOHKPETHBIX

MPAKTHYECKUX 3a]1a4;
4. Huzkuil ypoBeHb COOTBETCTBYET OLIEHKE HEYJOBJIECTBOPUTENHHO:

CTYACHT HC BJIAACCT OCHOBHOM TGpMHHOHOI‘HGﬁ U TOHATHIHBIM arnmnaparomM JUCHUTIIINHBI
«ﬂOHOJ’IHI/ITCHBHHC IJIaBbl PEHTICHOCTPYKTYPHOI'O aHajau3a», HE BIaAcCT HaBBIKAMH

PpCeIICHN A KOHKPCTHBIX NPAKTUYCCKUX 3a1a4.
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22.03.01 MaTtepuanoBefgeHHe H TeXHOJOTHH MaTepruanoB, @PU3NKO-XMMHS POLECCOB H MATEPHAJIOB,
®OC no gucuununHe " J{oNMoJHATEIbHBIE IJIABbI PEHTIeHOCTPYKTYPHOro ananu3a', 2026 r.x.,
o4Has ¢gopma o0yueHHnst

DoH/1 OLIEHOYHBIX CPEACTB IMCHMILIMHBI (MO1YJs1) 0100PEH U PEKOMEH/I0BAH:
ITpopekTop mo yueOHoit padboTe yTBepxkacHo 27.02.26 A.A. CanaMaToB
VYueHbIM coBETOM (przndeckoro QakynbreTa

IIporoxon 3aceganus Ne 05 ot 26.02.2026

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

3acenanneM kadeapbl PU3NKHA KOHIEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3aceganus Ne 05 ot 17.02.2026
3aBeayrommii Kadeapoi COTJIACOBAHO B.Jl. BydensHUKOB

ABTODBI (COCTaBHUTENN) B.A. TroMeH1IeB

A.T'. ®a3znurauHoBa

CTpykTypa (pOHI0B OLIEHOYHBIX CPEACTB COOTBETCTBYeT Npukasy pekropa ®I'bOY BO «Yeal'V»
ot 27 centsiopst 2022 Ne573-1
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