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Conep:xxanme
1. [Tacopt (hoH1a OIIEHOUYHBIX CPEACTB
2. Ilepeuenb popMHUPYyEMBbIX KOMITETCHITUN
2.1. KomnereHimu, 3akperi€HHbIC 3a JUCHUILUIMHON
3. CoaepkaHu€ OLICHOYHBIX CPEJICTB MO AUCLIUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConepxaHue OLEHOYHBIX CPEACTB
4. ITopsinok IpOBENCHUSI U KPUTEPUH OLICHUBAHUSI IPOMEKYTOUYHOM aTTeCTallNU
4.1. Ilopsinok npoBeneHHsI MPOMEKYTOYHOM aTTeCTALU
4.2. Kputepuu olleHUBaHUS TPOMEKYTOUHOU aTTECTAIlMU MO BUJIaM OLIEHOYHBIX
CpENCTB
4.3. Pe3ynbTaThl MPOMEKYTOYHOM aTTECTAIUU U YPOBHUA CPOPMUPOBAHHOCTH
KOMIIETEHITNN
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Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILIAD

KOITHA Ne

1. HACITIOPT ®OHJA OIIEHOYHbIX CPEACTB

Hanpasnenue noarorosku: 22.03.01 «MarepuanoBeeHUE U TEXHOJIOTUH MaTepUAIOBY
Hanpasnennocts (mpoduis): OU3UKO-XUMHUSI IPOLIECCOB  MAaTEPHAIIOB

Hucnunnuna: PertreHorpadus u peHTTeHOCTPYKTYPHBIN aHAIA3

Tom: 3

dopma IPOMEKYTOUHOM aTTeCTalMK: SK3aMEH
Cucrema OIICHMBAHHUS: OLEHHBAHUE pE3YIbTaTOB OCYIIECTBIIETCS B paMkax S-OamnpHOU

CHCTCMBI.

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHITAM

2.1. KomneTreHuMHu, 3aKpenyiéHHbIE 32 TUCIUTIHHOM

Wzyuenne aqucuumumiel «PeHTreHorpadus 1 peHTTeHOCTPYKTYPHBINA aHAIN3)» HAIPaBICHO
Ha (popMupOBaHHE CIEAYIOMIMX KOMIIETECHIIUNI:

Kongsr
KOMTICTEHIH ConepxcaHHeu WuankaTopsl JOCTHKEHUS [lepeuens mIaHUpyEMBbIX
1 KOMIICTCHINH KOMTIETEHIIH COTJIACHO PE3yIBTATOB O0YYEHUS TIO
COTJIaCHO cornacHo ®I'OC OIOII HCIIHIIIHHE
OrocC (OIIOII BO)
(OITOIT BO)
1 2 3 4
OIIK-1 Crioco0eH periarthb OIIK-1.1. Mcnonb3yer Jnst noctmxenust OINK-1.1:

3a7a9u
npodhecCHoHaANBHOM
NeSITeTbHOCTH,
IMPUMCHSAA MCTOAbI
MO/JICITUPOBAHMSI,
MaTEeMaTHYECKOTO
aHam3a,
CCTCCTBCHHOHAYYHBIC
1 0OIIENHKEHEPHBIC
3HaAHUA

MaTeMaTUYECKui anmnapar
JUTSL OTIMCAaHMSl, aHAJIN3A,
TEOPETHYECKOTO 1
AKCIIEPUMEHTAILHOTO
UCCJIEIOBAHMS U
MOJICTTUPOBAHUS (PU3UUECKUX
U XUMUYECKUX CUCTEM,
SIBJIEHUI U MPOLIECCOB
OIIK-1.2. ucnonb3yer
busznyecKre 3aKOHbI U
MIPUHLIMIIBI B CBOEH
npodhecCHoHaANBHOM
JEATEIbHOCTH

OIIK-1.3. ucnone3yer
OCHOBHBIE
HKCIIEPUMEHTAJIbHBIE METO IbI
onpeneneHus Gpu3nko-
XAMHYECKHX CBOMCTB
MaTepHuayoB U

W3EIUN U3 HUX

3HaTh OCHOBHBIE 3aKOHBI (DU3UKH
Y XMWY TBEPJIOTO Tela

Hnsa noctmxenns OINIK-1.2:
YMETh IPUMEHSITh
MaTeMaTU4YECKUW anmapar
00paboTKH Pe3yNIbTaTOB
HCCIICIOBAHUS

Jns noctuxenust OITK-1.3:
BJIAJICTh HAaBBIKAMH 00pabOTKH
TP PaKIUOHHBIX KApTUH
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Bepcus noxymenra - 1

cTp. 4 IlepBblii 3x3eMILIAD

KOITHA Ne

Cnocoben
AQHAJIM3UPOBATH OIBIT
BEIIYIIHUX
OpraHu3aIui,
OpraHU30BBIBATh
npoBenenne HUP no
MIPOEKTUPOBAHUIO U
paspaboTke
HaHOCTPYKTYPUPOBAH
HBIX
KOMITO3UIIMOHHBIX
MaTepHayoB U
BHEJIPATh PE3YJIBTATHI
HCCIICIOBAHUM B
HOBBIE TEXHOJIOTUHU

ITK-1

[IK-1.1: 3Haet ocHOBHBIE
TpeOOBaHUS K JOCTHUKCHUIO
TEXHUYECKOTO YPOBHS
15631 (S 15178 7K]
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTrepHualioB C Y4ETOM OIbITa
BEJYIIUX OpraHu3anui
[1K-1.2: Ymeer
aHAJM3UPOBATH UMEIOIIHUECS
JUTEpaTypHbIE TaHHBIE 1O
B3aUMOCBSA3U AUCIIEPCHOTO
COCTaBa U CBOMCTB
HAaHOCTPYKTYPUPOBAHHBIX
MaTepHuaioB; 00eCreunBaTh
cobOmoienue TpeOoBaHui
CTaH/apTOB, TEXHUYECKUX
YCJIOBHM 1 HOPMAaTUBHOM
JOKYMEHTAIMH Ha BCEX
CTaUsIX MPOECKTUPOBAHUS
U30EIIIN U3
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIITUOHHBIX
MaTepuanoB

I1K-1.3: Biageetr HaBBIKaMU
(dbopMUPOBAHUS TEXHHYECKUX
3aJlaHUi Ha IPUOOpETEeHNE
CBHIPbsl K1 BCIOMOTaTEIbHBIX
MaTepuaoB JUIs
MPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX

MaTepUajoB

Hnsa noctmxenus 11K-1.1: 3uaTh
OCHOBHEIC METObI
PEHTT€HOCTPYKTYPHBIX
UCCIIEA0BAHUM, TEXHUKY
MPOBEJICHUS SKCIIEPUMEHTA 1
00pabOTKN MOTYYEHHBIX
pe3yJIbTaTOB; IPUPOAY
PEHTIC€HOBCKHUX JIy4eil, UX
CIIEKTPBbI, COBPEMEHHBIE
HCTOYHUKHU

PEHTT€HOBCKOT'O U3JIY4EHUS IS
CTPYKTYPHOTO aHaJIN3a,
J€TEKTOPbI PEHTT€HOBCKOTO
W3ITYy4eHUS

Hns noctmxenus [1K-1.2: ymets
peniaTh OCHOBHbBIE TPAKTUUYECKHE
3aJI1a4M 10 UCCIICIOBaHUIO
CTPYKTYpPBI MaT€pUAJIOB
METOJaMH
PEHTI€HOCTPYKTYPHOI'O aHaIu3a
Hnsa noctmxenus 11K-1.3:
BJIAJIETh COBPEMEHHBIMU
METOJaMH
PEHTI€HOCTPYKTYPHBIX
HCCIICIOBAHUM, a TAKKe
MeTOoAaMu 00paboTKU
MOJTYYEHHBIX
AKCIIEPUMEHTAJIbHBIX
pe3yJIbTaTOB.
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MUJHOBPHAYKHU POCCUN
@” DenepanabHOE FOCYIapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHuUs

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

DaxyabTeT 3204HOTO U IUCTAHIIMOHHOTO 00y4eHUs
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Bepcus noxymenra - 1

cTp. 5 IlepBblii 3x3eMILIAD

KOITHA Ne

3. COOEP’ KAHUE OHEHOYHbBIX CPEACTB ITIO AMCHUTIJIMHE

3.1 Buabl OLIEeHOYHBIX CPEICTB

HaumenoBanue
KO,H KOMHGTCHIII/II/I/ Hanmenosanue OILICHOYHOI'O CpEACTBA
Ne n/n IIJIAHUPYEMBIE PE3YJIbTATh Kourposupyemsie Tem1/ OLICHOYHOI'O CPEACTBA Ha MPOMEXKYTOUHOU
00y4eHus pasaciet JUISL TEKYILETO KOHTPOJIA arrectauun/Ne
3aJJaHus

Jns moctmxkenuns OITK- Kunemarnueckas
1.1: 3HaTh OCHOBHBIE TEOpPUS  PACCESHUS.
3aKOHBI pu3uku u xuMun | PaccesiHue rpynmoit
TBEPJIOTO Tesa aTOMOB, CTPYKTYypHas
Jns moctmxenuns OITK- aMIUTATYZIa
1.2: ymeTh NpUMEHSATH
MaTeMaTU4eCKun
anmapat o0paboTku
pe3yJIbTaToOB
HCCIICIOBAHUS
Jns moctmxenuns OITK- Paccesanue
1.3: B1ageTh HaBBIKAMH HJIeTbHBIM
00paboTKu KPUCTAJIJIOM.
TG PaKIMOHHBIX KapTUH | BimsHue

CTaTUYECKUX u
Hnst noctmxenust T1K- JIMHAMHAYECKUX
1.1: 3HaTh OCHOBHBIC nedheKToB Ha
METOJIbI paccesiHue KonTponbubie

1 TectupoBanue

PEHTTEHOCTPYKTYPHBIX W3JTy4YECHHS. paboThI
uccieoBaHuii, TeXHUKY | OCHOBHBIE ~ METOJBI
MPOBEICHUS PEHTTEHOCTPYKTYPHBI

OKCIIEPUMEHTA U
00pabOTKH MOTYYCHHBIX
PE3YNBTATOB; IPUPOTY
PEHTTEHOBCKHX JIy4eid,
UX CIIEKTPBI,
COBpPEMEHHBIE HCTOUYHUKH
PEHTTEHOBCKOTO
U3ITyYeHUs s
CTPYKTYpPHOTO aHAN3a,
JETEKTOPHI
PEHTT€HOBCKOTO
U3ITy4eHUSs

Hus moctmxenus T1K-
1.2: ymeTs pemath
OCHOBHBI€ NTPaKTUYECKHE

X UCCJIEIOBAHUN
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MUMHOBPHAYKH POCCHUN
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Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILIAD KOITHA Ne

3aJa4H I10
HCCIICIOBAHUIO
CTPYKTYPBI MaT€pHaioB
METOAaMH
PEHTTEHOCTPYKTYPHOTO
aHaim3a

Hns moctmxenus T1K-
1.3: BnageTh
COBPEMEHHBIMH
METOAaMH
PEHTIE€HOCTPYKTYPHBIX
HCCJIeIOBaHUM, a TaKXKe
METOaMH 00paboTKH
MOJIYYeHHBIX
AKCTICPUMEHTATBHBIX
pe3yabTaToOB

3.2 Conep:xaHue OLICHOYHBIX CPEICTB

IIpuMepsI TecTa

Ne Coneprxanue Bompoca BapuanTs! 0oTBETOB
n/n
1 AMIUIATYIa paccessHHOW BOJHBI 00beMoM | A. BekTop paccesinus

dv Ha paccrostHuU R paBHa b. BekTop TpaHcusaiuu

dA = Ao[p(r)dv/R]exp-2rni(H1"). 3necs H™: | B. Bekrop, omnuchBarommii IMOJOKEHUE
aTOMOB B KpUCTAIIJIC

2 VIHTEeHCUBHOCTD PACCESTHHOTO U3JIydeHus | A. Yroia Mexay BEKTOpOM MEepBUYHON Ko H
MOJIIPU30BAaHHOM ~ BOJIHBI ~ CBOOOJHBIM | pACCETHHOU K BOJIHBI

AJIEKTPOHOM Ha PacCTOSIHUU R paBHa b. Yron wmexay Bektopom Eo wu
Jpace = Jo(e*/mc?)?sin’p/R? paccesiHHOi K BOJIHBI
31ech yroa ¢ : B. Yron mexny Bexkropom H o u paccesHHou
k™ BoHBI
3 DddexTuBHOEC CEUCHHE paccessHus | A. du = Jpaceds
PEHTIEHOBCKHUX JIydeil 3IEKTPOHOM 3TO B. U = 8/3nJo(e*/mc?)>?

B. 6 = U/Jo = 8/3n(e*/mc?)?

4 |B ¢Qopmyne  atoMHOH  aMIUIMTYyAbl | A. (PyHKIHMS 3I€KTPOHHOU MVIOTHOCTH
paccesiHusl peHTT€HOBCKHX JTydeil b. Dnexrpuuecknii moreHIHAT

- o B. dyHKIMs moTHOCTH
O(H") =X 4n p(r) [sin(2nHr) / 2nHr] dr
0

p(r’) 10!
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Bepcus noxymenra - 1 ctp. 7 IlepBblii 3x3eMILIAD KOITHA Ne

5 B ¢opmyne ammmutynel  paccesHus | A. Uucsao atoMoB
PEHTICHOBCKOIO  M3JydeHus  rpynmnoi | b. Uucino 21€KTpOHOB B IpyIie arOMOB
aTOMOB B. Ywucno »>0eKTpOHOB W siAep B TpyIiie

_ M o aToMOB
OH) = Z:Ifa(H ) x exp-2ni(H 17 m)

M »oro0:

6 B  dopmyne ammmutynsl  paccesHus | A. CTpyKTypHasi aMILUTATYa pacCestHUs

PEHTTEHOBCKOTO ~M3Iyd4eHHs HeanbHbIM | D. AMIUIHTYIA PACCesHIS aTOMOM
d(H) = F(H) x B. UnTepdepennnonHas pyHkuus (cymma

KPHUCTAJIOM a1
DH"), rae: ay2)
M

FH) = T fu(H) x exp-2mi(HTr0),
DH) = glexp-2ni(H'r'm),

m=1

D(H") »To:

7 VYenosue noracanus peduexcos ana OUK | A, F(HY) = 2 fa(H") npu h+k+l — yetnom nu
PELICTKA: F(H") = 0 npu h+k+l — HeueTHOM

b. FH) =2 fu(H") npwm h)k,] — yethHom m
F(H") = 0 mpu h,k,] — HeueTHOM

B. F(H") =2 fu(H") mnpwu h,k,] -mu6o yeTHOM
00 HEYETHOM

u FMH) = 0 npu hkl — moboii npyroi

KOMOWHAINU
8 | Yenosue noracanus peduexcos ana 'K | A, F(H) = 4 fu(H") npu h+k+l — yetHoM 1
PELIETKH: F(H") = 0 npu h+k+] — HeueTHOM

b. FH) =4 fu(H") npu hk] — yetHoM m
F(H") =0 mpwu h,k,1 — HeueTHOM

B. FH) = 4 fa(H) npm hkl —nubo
4yeTHOM J1100 HedetHoM 1 F(H™) = 0 npu
h,k,1 — 11000 Apyroii koMOUHALIMYT

9 Cdepa DBanbaa mo3BosseT: A. Haiitu nyrem reoMeTpUYeCKOro
NMOCTPOCHHUS JJIsl KAKUX Yy3J0B 00paTHOro
NMPOCTPAHCTBA, npu 3aJlaHHOM
OPHEHTHPOBKE KPHCTANIA OTHOCHTEJLHO
My4YKa PEHTreHOBCKMX Jyu4eil, Oymer
BBINOJIHATBLCA yea10Bue Byiabga — bparra

b. Onpenenuthb 00BeM KpHCTasia,
dbopmupytomiero MuppakmoOHHYI0 KapTUHY
B. Onpenenuthb JIUTUHY BOJIHEI

PCHTICHOBCKOI'O U3JTYy4YCHUSA

10 | B dopmyne CemnsixoBa-llleppepa D =| A. HUnrerpanbHas mupuHa AU(paKIimoHHOTO
kA/[B(20) xcos 0] BenmmumHa MaKCMMyMa, BbIpa)KeHHas B Ipajycax
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Bepcus noxymenra - 1 cTp. 8 IlepBblii 3x3eMILIAD KOITHA Ne
B(20) ato: b. HNurerpanbHasn IHMPUHA
AnGpaKIMOHHOIO MaKCHMYyMa,

BBIPasKeHHasl B paJHaHax
B. [lupuna 1udpakiimOHHOTO MaKCUMyMa

11 | 3nakonepemenHast nedopmaius Kpucrtasamia
(OmHOBpEMEHHOE CXKaThe OJHOW YacTh U
pacTsbKeHue ApYyroi) NpuBeayT K:

A. CMmemenuto 1udpakiimOHHOTO MaKCHMyMa
B CTOPOHY OOJIBIINX YIJIOB

b. Cmemenuto mudpakiimOHHOT0 MakCUMyMa
B CTOPOHY MEHBIIUX YIJIOB

B. YBeiMueHHI0 MHTErpajibHON IIUPHHBI
AU(PPAKIMOHHOTO MAKCUMYMA

12 | TennoBble KoneOaHUS AaTOMOB KpHUCTalIa

A. H3meHnenue HHTCHCUBHOCTH

00yCIIaBIHUBaAIOT AuGpPaKUHOHHBIX MAKCHMYMOB
b. MH3meHeHue MHTETpajibHOM  IIUPHUHBI
IU(PPaKIIUOHHBIX MAKCUMYMOB
B. Cmemnienne nu¢pakiiMOHHBIX MAKCHMYMOB
Ha PEHTICHOTpaMME€ B 3aBUCUMOCTH OT
TeMIeparypel B CTOpPOHY OOJBIIHUX WIH
MEHBUINX YIIIOB

13 | Meton Jlay» MPUMEHSIOT mpu | A. [lonmukpucraimuyeckux o0pas3on

HCCIIEIOBAHUM CTPYKTYPBI:

b.Ilonukpucramimaeckux
TEKCTYPUPOBAHHBIX 00pa3IloB
B. MoHOKpHCTALI0B

14 | Meron [ebas-Illeppepa NpUMEHSIOT TpH
HCCIIEI0BAHUH:

A. ITommkpuCcTANINYECKUX 00pa310B
b. CpocTKOB KpuCTaIIOB
B. MoHOKpucTanion

15 | Meton peHTIeHOBCKOM Au(paKTOMETpUH
TI03BOJISICT OTIPEIETIATH!

A. AToMHyH  aMIUIUTyly  paccesHHs
PEHTTEHOBCKHUX JTy4e
b. ®a30Bblii cocTaB Hccae1yeMoro oopasma
B. [IpocTpancTBEeHHOE  pachpeaeseHue
neQEeKTOB B KpUCTAILIE

16 | Meton PEHTTEHOBCKOM Tororpaduu
MIO3BOJISICT OTIPEIETIATD!

A. Pacnpenenenue TOueUHBIX JE(EKTOB B
KpHUCTaJLIE

b. ®a3oBbIii cocTaB uccneayemMoro oopasia
B. IIpocTrpaHcTBeHHOe pacnpeaejeHue W
IUIOTHOCTh AUCTOKAIM T B
KpHCTaJLIe

17 | JIns Ka4eCTBEHHOTO W KOJIMYECTBEHHOTO
(da3oBoro aHamMsza  MPEANOYTHUTEIIbHEE
HCIIOJIb30BaTh METO/I;

A Jlays
b. Heb6as-Ileppepa
B. PeHTreHoBCKOI 11 ppaKTOMETPUH

18 | dns peructpamnuu paccessHHOTro
PEHTTEHOBCKOTO U3Ty4YEHUS C MOMOIIBIO
nudpakromeTpa (peructparuu
I pakTorpaMmbl) HNPEANIOYTUTEILHEE

A. Cueruuk ['eiirepa
b. CUMHTH/LISIUM OHHBII 1ETEKTOP
B. PeHTreHOBCKYIO MIJIEHKY
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Bepcus noxymenra - 1 cTp. 9 IlepBblii ox3eMuslp KOIIMANe
HCII0JIb30BaTh
19 | UcTOYHUK pPEHTIEeHOBCKOro u3iydeHHus | A. PeHTreHoBckasi TpyOka
U1t CTPYKTYPHOTO aHanu3a, | b. Cuaxporpon
HCIIOJIb3yEeMBbIN B peHTreHoBckoM | B. Ongynsatop
nudpaxromerpe

20 | B merone pentreHoBckoi audpakromerpun | A.  «bemoe» (TOPMO3HOE) PEHTICHOBCKOE
IUI IOJIy4eHUsl MHQOPMAIMK O CTPYKTYpe | U3JIydyeHHUe
o0pas1a UCIOJIB3YIOT: b. Xapakrtepucrnueckoe PpeHTIeHOBCKOe
H3J1y4eHue
B. U 10, 1 1pyroe peHTreHOBCKOE U3IIy4CHHUE

IIpumep KOHTPOJILHBIX PadoT

3amaya 1.
CrymeHTaM TIpeIIaraloTCs HECKOJIBKO PEHTICHOTpaMM  HCCIICAYEMOTO
obpasiia, MOJIBEPTHYTOTO TEPMOOOPaOOTKH (TMO). Heob6xommmo

IpOaHAIU3UPOBaTh KUHETHUKY HM3MEHEHHs CTPYKTYPHBIX MapaMmeTpoB oOpasia B
npouecce TMO:

- ONpeNeNuTh MEXKIUIOCKOCTHBIE paccTosiHus U cpeanue pasmepsl  OKP,
XapaKTepHBIX ISl HCCIIeyeMOro oopasiia (KpucTasIndecKas COCTABISAIONIAs );

- W3MEHEHHE TapaMeTpoB CTPYKTypbl B mporecce TMO (peHTreHorpaMmbl
MIPUJIAraroTCsl).

t, MHH 1 2
20, pan | d, A L, am 20, rpax | d, A L, um

Hcx
10
20
40
60

3amaya 2.

[IpoBecTn TEKCTypHBIE HUCCIENOBAaHUS YIVIEPOJHOIrO BOJIOKHA. s 3TOro
HEOOXOIMMO TMOCTPOUTh TI'padUKU 3aBUCUMOCTH H3MEHEHHUS MEKILIOCKOCTHOTO
PACCTOSIHUSI M CPETHUX Pa3MEPOB OT YIJIa OPUEHTAIIMM OTHOCUTEIBHO OCH BOJIOKHA.
Kaxxnass peHTreHorpaMma cHsATa MpU MOBOPOTE€ OCHM TOHUOMETpa Ha +1 rpagyc
(peHTTeHOrpaMMBbI ITPUITATAOTCS ).

3anava 3.
[IpoBectn  (ha3oBBIE  aHANIMW3 UCCIEAYEMBIX 00pas3oB  (PEHTTEHOTPAMMBI
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IPUIJIArarTCs).

Temvl npezenmayuil

PentrenoBckas audpakuus. OTKpeITHE PEHTTEHOBCKHMA Ty4eil.
[IprMeHeHne PEHTIEHOBCKOTO U3Iy4EeHUS

PentrenoBckue qudpakToMeTphI.

VYuensie Bynbd u bparr. ®opmyna Byneda-bparra

VYuensie CensikoB u llleppep. @opmyna Censaxoa-Llleppepa

b S

TunoBble BOIIPOCHI 1JIA MOATOTOBKHA K UTOTOBOMY TCCTUPOBAHUIO

. AMIUTATYA pacCestHus.

. CTpyKTypHBIil aHamu3 Kak npeoOpazoBanue Dypre.

. ®ypre-TpanchopMaHTa MHOTOKOMIIOHEHTHOTO OOBEKTA.

. PaccesHrue cBOOOIHBIM 3IEKTPOHOM.

. O PexTuBHOE CeUeHHE pacCesTHUS ICKTPOHOM.

. ATOMHas aMIUTUTYy/1a PACCESIHUSI PEHTT€HOBCKUX JIy4eil.

. Paccestnue rpynmnoii aroMoB. CTpyKTypHasi aMIUIUTY/la PacCesHUS.

. Obparnas pemerka. CBolicTBa Bektopa oOpatHoi pemetku. Cdepa DBanbia.

. Uatepdepentinonnas GpyHKIus.

10.¥Ycnosue noracanus peduexcoB Ayt OLK u 'K permerku.

11.®aktop hopmbI.

12.Yopyrue uckaxeHus.

13.THTEHCUBHOCTD PACCESIHUSI UCKAKEHHBIM KPUCTAIIIIOM.

14 .BnusiHue TEIUIOBOTO JBUXKEHUS HA PACCESIHHE PEHTTEHOBCKUX JTyUeH.

15.®axrop Jlebas-Bamnepa. TemmoBoe nuddy3Hoe paccesHue.

16.THTEHCUBHOCTh pAaCCEIHUSI OJHOATOMHBIM T'a30M.

17.Paccesnne noa MajpIMu yIIIamMu.

18.Ilpupona pEHTreHOBCKUX Jiyded, MX cHekTpbl. COBpEMEHHBIE HCTOYHHKHU
PEHTITEHOBCKOIO U3y4YEeHUS ISl CTPYKTYPHOTO aHaJIN3a.

19.JleTeKTOpbl pEHTIT€HOBCKOTO U3IIYUYEHUS.

20.0OCHOBBI PEHTTEHOCTPYKTypHOro aHanu3a. Meton Jlays, merton BpalieHus,
meton Jlebas-1lleppepa, peHTreHoBcKast AUPPAKTOMETPHSI.

21.KauecTBeHHBIN (Pa30BBIN aHAIINS.

22.PeHTT€HOBCKUI aHAJIU3 TEKCTYP.

23.PentrenoBckas Tomnorpadusi.

24 3aga4u, peuraeMpie ¢ MOMOILBIO CTPYKTYPHOTO aHaIM3a.

O 00 1N bW
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4. llopsa0K NPOBeIeHUsI 1 KPUTEPUH OLIEHMBAHUSA NPOMEKYTOUYHOM
arTecTalMu

4.1. Tlopsimok npoBeaeHHs MPOMEKYTOYHON aTTECTALNH

Texkymuii KOHTPOJIb TEOPETUUECKUX 3HAHUM U NTPAKTUYECKUX HABBIKOB B BUJIE OTYETOB 110
TEMaM TPAKTHYECKUX 3aHATUH (KOHTPOJbHBIE PalOOThI), KOTOpPbIE CIAET CTYAEHT B TEUCHHE
cemectpa. OTder moapazymeBaeT oOpabOTKy SKCIEPUMEHTAIBHBIX JAHHBIX C HCIIOJIb30BaHHEM
COBPEMEHHOTO OOOpYJIOBAaHHUS, a TaKXKe PpEUIeHHs NpOPECCHOHAIBHBIX 3aJad C IOMOIIbIO
IPOTrPaMMHOT0 00€CTIeYeHHs B X0JI€ MTPOBOJUMBIX (PU3UKO-XMMUYECKHX HCCIEIOBaHUI.

4.2. Kpurepum ouneHuBaAHHUSI TNPOMEKYTOUHOM aTTecTalMM IO BHIAM
OII€HOYHBIX CPEJCTB

CryneHT nomyckaeTcsd K cCAade SK3aMEHa B KOHIIE CEMECTpa INpH BBINOJHEHHHM BCEX
KOHTPOJIBHBIX paboT.

[Tpu nonBeeHUN UTOTOB YUUTHIBAIOTCS PE3YNbTaThl TEKYILEH yCIIEBAEMOCTU U UTOTOBOTO
tectupoBanusi. Onenka uroroporo TecrupoBanus (HabGpannast cymma 6anoB (% BBITOTHEHHBIX
3amanuii) (Max - 100)):

Menee 60 % - HeyIOBIETBOPUTENBHO (2);

60-75 % - ynosaetBopuTensHo (3);

76-95 % - xoporo (4);

96-100 % - otinyHO (5).

OCoOCHHOCTH TPOBEICHUH MPOIICTYyPhI OIICHUBAHUS PE3YJIbTaTOB 00yUCHUS HHBAIUIOB U
JUI] C OTpPaHMYEHHBIMA BO3MOXKHOCTSIMH 370pOBBsi 0003HaueHb B paboueil mporpamMme
JTUCIUATITAHBI (MOTYJIIA).

4.3. Pe3ybraTbl IPOMEKYTOYHOM ATTECTALMH U YPOBHU COPMHPOBAHHOCTH
KOMITeTeHIM I

YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHLIUH ONpPEAEsSeTCs CAEAYIOUUM 00pa3oM:

1. Bricokuii ypoBeHb C(HOPMHPOBAHHOCTH KOMIIETEHITUI COOTBETCTBYET OIIEHKE OTJIMYHO:
npeanonaraeT (OpMUpPOBaHHE KOMIIETCHIIMH Ha BHICOKOM YPOBHE: CTYICHT CBOOOIHO Bia/eeT
OCHOBHOM TEPMHUHOJIOTHEH M TIOHATUHHBIM armapaToM JIUCHUIUTMHBI «PeHtrenorpadus u
PEHTTEHOCTPYKTYPHBIH aHaJIN3», YTO MO3BOJISIET (OPMYIHPOBATH BBHIBOJBI M YYacCTBOBaTb B
JTUCKYCCUU MO y4eOHBIM BOIpPOCaM JaHHOW JAMCLUUIUIMHBI, MOJHOCTHIO CPOPMHUPOBAHO YMEHHE
MPUMEHSTh MOJIYYEHHYIO TEOPETHUECKYI0 0a3y AJisl pelieHUs] KOHKPETHBIX MPAKTUYECKHX 3aJ1ad U
YBCPCHHO BJIaJACTh HABBIKOM UX PCIICHUSA
2. Cpennuii ypoBeHb COOTBETCTBYET OLIEHKE XOPOIIIO:
npeanonaraeT (GOpPMUPOBAHUE KOMIETCHIIMN HA CPEAHEM YPOBHE: CTYASHT XOPOIIO BIaJIeeT
OCHOBHOW TEPMHUHOJIOTHEH W TOHATHUWHBIM amnmaparoM TUCHUILIMHBI «PeHtreHorpadus u
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PEHTTEHOCTPYKTYPHBIH ~ aHalmu3»;, C(HOPMUPOBAHO YMEHHE MPUMEHATh MOTYyYECHHYIO
TEOPETUIECKYIO 0a3y IS pelICHHUs] KOHKPETHBIX MPAKTHYECKUX 3a]1a4;

3. bBa3oBblil ypOBEHb COOTBETCTBYET OLICHKE YIOBJIETBOPUTEIIBHO:
npeanonaraeT (HOpMHUPOBaHHWE KOMIICTCHLMH Ha HaYaJbHOM YpPOBHE: CTYACHT 3HAaeT
«T€OPETUYECKUH MHHHMYM» M HEIOCTaTOYHO BIAJI€eT METOAAMM pEUICHHS] KOHKPETHBIX
MPaKTUYECKUX 3a/1a4;

4. Hwuzkuil ypoBEeHb COOTBETCTBYET OIIEHKE HEYIOBJIECTBOPUTEIIHHO:
CTYACHT HC BJIAACCT OCHOBHOH TCPMUHOJIOT Hell U NOHATHUHHBIM arnmaparomM JUCHUIIINHBI
«Pentrenorpaduss M pPEHTTEHOCTPYKTYPHBIN aHalM3», HE BJaJE€eT HaBBIKAMHU pPEIICHUs
KOHKPETHBIX MPaKTUYECKHUX 3a/1a4.
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@D0oH/1 OLIEHOYHBIX CPEACTB AMCUUILIMHBI (MOAYJIs1) 0100peH U PeKOMEH/10BaH:
[IpopexTop no yueOHo padoTe yTBepxkaeHo 27.02.26  A.A. CanamaroB

YueHbIM coBETOM (paKyiIbTeTa 3a04HOTO U JUCTAHIIMOHHOTO 00y4YEeHUsI

ITporokon 3acenanus Ne 01 ot 12.02.2026

[Ipencenarens YyeHoro coBera GakynpreTa

3a0YHOTO U IUCTAHIIMOHHOTO OOyYEeHUS COTIAaCOBAaHO LI.II. Sradapos
3acenanueM kadeapbl COBpeMEeHHBIX 00pa30BaTeIbHbIX TEXHOJIOT Ui

IIporokoin 3aceqanust Ne 01 ot 12.02.2026

W.o.3aBenyromiero kadeapoit COIIaCOBAHO H.A. bepr

ABTOp (COCTaBUTEb) A.T. ®aznutauHoBa

CTpykTypa (pOHI0B OLIEHOUYHBIX CPeACTB cO0TBeTCTBYeT nNpuka3y pekropa ®I'bOY BO «Yeal 'V»
ot 27 centsiops 2022 NeS73-1
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