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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH crp. 3
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) AUCHUIUIAHBI COCTOUT B U3YUCHUHN CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ COBCPUICHHBIMU U
,[[Cq)eKTHLIMI/I KpucCTajlaMu, ra3oM 1 )XUJIAKOCTbIO, OCHOBHBIX METOAOB PEHTTCHOCTPYKTYPHBIX HCCJIC,ZIOBaHHfI, obecrneueHun
TCOpeTH‘ICCKOﬁ n HpaKTH‘{eCKOﬁ IIOJATOTOBKH B obyactu (1)PI3PI‘{CCKOI‘O MaTCpraJIOBCACHMA. Kpr npeaHasHavcH IJisd
CTYACHTOB, CIICHUAJIN3HUPYIOIIUXCS B obmact (1)I/ISI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BEUICCTBA U (I)I/ISI/I‘IGCKOFO
MaTEPUAIOBEACHNUA.

KonkpeTHbIe 3a1a41 Kypca CBOAATCA K CICAYIOMIEMY:

- PaCCMOTpeHI/IG 3aK0HOMepHOCTeI71 pacceaHusaA pCHTITCHOBCKUX nyqeﬁ OJICKTPOHOM U aTOMOM.

- OBnageHne OCHOBHBIMU OpEeACTaBICHUAMU TCOPUHN PACCEAHNUA PEHTTCHOBCKUX nyqeﬁ Ha COBCPIICHHOM H Z[e(l)eKTHOM
KpHUCTAJIJIC, Ia3€ U )KUAKOCTH.

- OBnajieHHe OCHOBHBIMH METOAAMHU PEHTICHOCTPYKTYPHBIX HCCIIC0BAHUIT, TEXHUKON POBEACHUS SKCIIEPUMEHTA U
00pabOTKH NOTy4EHHBIX PE3yNbTATOB

PeSyJ'ILTaTLI 06y‘l€HI/IH O IUCUUINIMHE HAITpaBJICHbI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-1.1. I/Icnom,3yeT MaTeMaTHYECKUI armapart Oj1d OIMMCaHus, aHallu3a, TCOPETUYCCKOI'0 U OKCIICPUMEHTAJIbBHOT'O
HCCIICAOBAaHUA U MOACINPOBAHUA (I)I/ISI/I‘ICCKI/IX U XUMHYCCKHUX CUCTEM, SIBJICHUH K IpouIecCcoB

OIIK-1.2. ucronb3yer (pU3N9IECKHUEe 3aKOHBI H TPHHITUITEL B CBOCH MPO(EeCCHOHANBEHOMN NeITeTbHOCTH

OIIK-1.3. ucrnonp3yeT OCHOBHBIC 3KCIIEPUMEHTAIBHBIC METO/IBI ONIPEACIICHUS (PU3UKO-XUMHUYCCKUX CBOWCTB MaTEPHAJIOB U
HM3ICIUN U3 HUX

ITK-1.1: 3naeT ocHOBHBIE TPEOOBAHUS K TOCTHXKEHHIO TEXHUUECKOTO YPOBHSI U3JETNH N3 HAHOCTPYKTYPUPOBAHHBIX
KOMIO3UIMOHHBIX MaTEPUAJIOB C yIE€TOM OIIbITa BEIYIINX OpraHu3alui

ITK-1.2: ¥YMeer: aHaIM3UPOBATH HMEIOIINECS JINTEPATypHbIE JaHHbIC 110 B3aMMOCBS3HU JMCIIEPCHOTO COCTaBa M CBOWCTB
HAHOCTPYKTYPHPOBaHHBIX MaTEepHAIOB; 00ECIIEYNBaTh COOIIOACHNE TPeOOBAHNIT CTAHAAPTOB, TEXHUUECKUX YCIOBHU U
HOPMAaTHBHOW JTOKYMEHTAIIUU Ha BCEX CTAMSIX IPOCKTUPOBAHUS U3/ACNIUI U3 HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepHaioB

I1K-1.3: BnageeTr HaBBIKaMH ()OPMHUPOBAHUS TEXHUUECKUX 3aJaHUH Ha IPHOOPETEHUE CBIPhS U BCIIOMOTATEIbHBIX
MaTepuanoB AJs MPOU3BOACTBAa HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTEPUAIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.09

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IOAT0TOBKE 00y4al0Ierocs:

Ananutrdeckas TeOMETPpUA

HauepTrartenbpHast reoMeTpHst ¥ KOMITBIOTEpHAs Tpaduka

MaTtemaTHyecKUM aHaIu3

Jlunetinas anrebpa

dusuka

HeopraHI/IquKaﬂ 1 OpraHnYEeCKasg XUuMUs

Kpucramnorpadus

2.2 JIncuMnJIMHbI M TPAKTHKH, VIS KOTOPbIX OCBOEHHE JAHHOW AUCUMIIJIMHBI (MOAY./151) HE00X0AUMO KaK
npeauIecTByIOLIEe:

OnexTpoHHAas U CKAaHUPYIOMIast 30H0Basi MUKPOCKOIINS

®a3oBBIe PaBHOBECHS H CTPYKTYPOOOpa3oBaHNe

Koppo3us u 3aniura Meranios

HOJIFOTOBKa K IpoucaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI

[IpennumiomHas npakTuka

®u3nKa MPOYHOCTH U MEXaHUYECKHE CBOWCTBA MaTEpHAIIOB

duznyeckue CBOMCTBA TBEPABIX TECJI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH ctp. 4
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

IIK-1: CnocodeH aHAJIM3MPOBATH ONBIT BEAYIIMX OPraHu3anuii, opranu3obiBaTh nposenenue HUP no
NPOCKTHPOBAHHUIO U Pa3padoTKe HAHOCTPYKTYPMPOBAHHBIX KOMIIO3HIMOHHBIX MATEPHAJIOB U BHEAPSTh Pe3YJbTAThI
HCCJIeIOBAHNUT B HOBBIE TEXHOJIOI M

3HaTh:

Jnsa noctuxenus I1K-1.1: oCHOBHBIE METObI PEHTTEHOCTPYKTYPHBIX UCCIEI0BAHUMN, TEXHUKY IPOBEACHUS SKCIEPUMEHTA U
00pabOTKH NOTy4EeHHBIX PE3yNbTaTOB; IPUPOLY PEHTTEHOBCKHX Jydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOYHUKI
PEHTTEHOBCKOTO M3IydeHHs AJIsl CTPYKTYPHOTO aHallN3a, A€TEKTOPbI PEHTTEHOBCKOTO M3TydeHHs

YMeTh:

Just noctmxennst [1K-1.2: pemats 0CHOBHBIE IPAKTHYECKUE 3a/1a4¥ IO MCCIIEIOBAHUIO CTPYKTYPBI MaTEpHAJIOB METOIaMU
PEHTTEHOCTPYKTYPHOTO aHAIN3a

Baanernb:

Jus moctmxenns 11K-1.3: coBpeMeHHBIMI METOIaMH PEHTI€HOCTPYKTYPHBIX HCCIIEOBaHMI, a TAaKXKe METOAaMH 00paboTKH
MOJIy4EHHBIX 3KCIIEPUMEHTANIBHBIX PE3YIbTATOB.

OIIK-1: Cnioco6en pemaTthb 3a1a4u NpodheccHoHATbHOI eSITeJIbHOCTH, MPUMEHSISI METOAbI MO/IeJINPOBAHMS,
MaTeMAaTHYEeCKOr0 AaHAJIN3a, eCTECTBEHHOHAYYHbIEe U 00IenHKeHePHbIe 3HAHUS

3HaTh:

Juns noctmxennst OIIK-1.1: ocHOBHBIE 3aKOHBI (PU3UKH U XMMHUH TBEPIOTO Teia

YMmernb:

Jst moctmwkennst OITK-1.2: mpuMeHATh MaTeMaTHYECKUH anmapaT 00paboTKH pe3ybTaToB UCCIICAOBAHUS

Baagern:

Jnsa noctmxenust OIIK-1.3: HaBpikamu 00paboTKU AUGPAKITMOHHBIX KaPTUH

B pe3ysbTaTe 0cBOCHHS JUCUMILINHBI 00yYalOLIUICS 10JKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE TPEACTABICHHS TCOPUN PACCESHHS PEHTICHOBCKOTO U3JTyICHHUS Ha COBEPIICHHOM U TE(EKTHOM
KpHUCTAIJIE, Ta3€ U KHUIKOCTH;

3.1.2 | ocHOBHBIE NIpe/CTaBICHHS (OPMHUPOBAHHS KOHTPACTa Ha N300pakeH!H, (POPMUPYEMOM METOI0M
PEHTTEHOBCKOH TOTOTpadu;

3.1.3 | ocHOBHBIEC MCTOJAbI pCHTITCHOCTPYKTYPHBIX I/ICCHC,Z[OBaHHﬁ, TCXHUKY IIPOBCACHUS SKCIICPUMCHTA U O6pa6OTKI/I
TIOJTY4€HHBIX PE3YIbTATOB,

3.14 mpupoay pEHTTCHOBCKUX leqeﬁ, HX CIIEKTPbI, COBPEMEHHBIC NUCTOYHUKN PEHTICHOBCKOTO U3JTYUYCHUA NJIA
CTPYKTYPHOI'O aHaJIn3a, AETEKTOPbI PEHTTCHOBCKOI'O U3JITYYCHUS.

3.2 | YMmeTh:

3.2.1 | pemaTh OCHOBHBIE IPAKTHIECKHE 3a/1a9H 1T0 UCCIECAOBAHUIO CTPYKTYPHI MATEPHAIOB METOIaMH
PEHTTEHOCTPYKTYPHOTO aHAIN3a, OLCHUBATH BOSMOXHOCTH U 00BEM MOTydaeMol HH(POPMAIHH TIPH
HNPUMEHEHUH PEHTTEHOBCKUX METOJIOB UCCIICJOBAHUS IS PELICHNSI KOHKPETHBIX 3a/1ad COBPEMEHHOTO
MaTepraroBeAeHNs, PU3NKH KOHICHCHPOBAHHOTO COCTOSIHUS W XMMUH TBEPIOTO TEJA; ITOJIB30BAThCS
COBPEMEHHBIMU METOAaMH 00paboTKH U aHamM3a U (usmdeckoil nHpopmManny, IoIydaeMoil B Xo/e
SKCHEPUMEHTA; UCIIOJIb30BATh HA MMPAKTHKE TEOPETHYECKNE OCHOBBI OPraHU3AIMH U IUIAHUPOBAHHUS
(M3MYECKUX HCCIIeIOBaHUH

3.3 | Bmagern:

3.3.1 COBPEMCHHBIMH METOAAMU PEHTTCHOCTPYKTYPHBIX PICCJ'I@,I[OBaHPIﬁ, a TaK)XX€ METOJaMH O6pa6OTKI/I TMOJTY4€HHBIX
OKCIICPUMCHTAJIbHBIX PE3YIIbTATOB.

© ®I'BOY BO «Henl'V»
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Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO

noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH crp. 5
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»
4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy : 144 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 52 9K3aMEHbI 6
caMocCTosiTeNbHas paboTa 46,6
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. Kunematnueckasi Teopusi paccesinusi. Paccesinue rpynmnoit
aTOMOB, CTPYKTYPHasi aMILIUTYJa
1.1 Bgrenenue. Bzaumoneiicteue nzmydenus c Beuiectsom. [Ipsmas u 6 4 JI1.2 J11.4 J11.1
oOpatHas 3a1a4a B Teopuu paccessHusi. CTpYKTYpHBIH aHAITN3 KakK JIT.3 JI1.5J12.3
npeobpaszoBanue Oypre. OOpaTHOE MPOCTPAHCTBO. 3aauu, pelIaeMbie C J2.2J12.1J12.4
MOMOUIBIO CTPYKTYPHOTO aHan3a JI2.5
/JTex/ 31 32 33
1.2 PaccessHme pPEHTIeHOBCKHMX JIyd4edl CBOOOJHBIM 3IIEKTPOHOM. 6 4 JI1.2 JI11.4 JI1.1
D¢ dexrtuBHOE ceuenue paccesuust. /Jlex/ JI1.3 J11.5J12.3
J2.2J12.1J12.4
JI2.5
31 32 33
1.3 PaccesiHue peHTICHOBCKUX JIydell H30IMPOBaHHBIM 6 4 JI1.2J11.4 JI1.1
aTOMOM. /Jlex/ JI1.3 JI1.5J12.3
J2.2J12.1J12.4
J12.5
3132 33
1.4 IMpuposa peHTTeHOBCKUX Jydel, uxX creKTpsl. COBpeMEHHbIE HCTOUHHKH 6 46,6 J1.2J11.4 J11.1
PEHTTEHOBCKOTO U3JTYYEHUS JIJIsl CTPYKTYPHOTO aHann3a. JleTekTopbl JI1.3 JI1.5J12.3
PEeHTTeHOBCKOTO M3mydeHus. OnpeneneHne pa3MepoB OJI0KOB JI2.2J12.1 J12.4
KOTEPEHTHOTO PACCEsTHUS U BETHIHHBI MUKPOAE(hOPMAIIHH. J2.5
PentrenoBckast qudpakromerpusi. KauecTBeHHBIN U KOTUUECTBEHHBII 21222354
(a30BEIil aHATH3.
/Cp/
Pasnen 2. PaccessHue uaeanbHbIM KpHcTaLI0M. BiusiHue
CTATHYECKHMX U JHHAMMYECKHX /1eeKTOB Ha paccesiHUe U3TydeHUsl.
OcHOBHBIE MeTObl PEHTI€HOCTPYKTYPHBIX HcCIeJ0BAHNI
2.1 Paccesinue rpynmoii atomoB. CTpykTypHas aMmruintyaa. Paccesnue 6 6 JI1.2 J11.4 J11.1
H/IeaNTbHBIM KOHEUHBIM KpHcTautoM. /JIex/ JI1.3 J11.5J12.3
J2.2J12.1J12.4
JI2.5
31 32 33
2.2 BnusHue TEIoBOro ABMXKEHUS Ha PACCEIHUE PEHTIEHOBCKUX JIydel. 6 6 JI1.2J11.4 JI1.1
®axrop [lebas-Bannepa. /JIex/ JI1.3 J11.5J12.3
J2.2J12.1J12.4
J12.5
31 32 33
2.3 VHTEeHCUBHOCTH paccesiHUs 0JJHOAaTOMHBIM ra3oM. PaccesHue 6 6 JI1.2 JI1.4 J11.1
Kuakoctamu. /Jlex/ JI1.3 J11.5J12.3
J22712.1J12.4
J12.5
0132 33

© ®I'BOY BO «Henl'V»
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(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»
2.4 PaccesiHue nox MansiMu yriaamu. PaccestHue peHTTeHOBCKUX JTydei 6 4 JI1.2J11.4 JI1.1
CTaperoluMu crutaBaMu.  /JIex/ JI1.3 JI1.5J12.3
J2.2J12.1J12.4
JI2.5
3132 33
2.5 Ob6parnas pemerka. Chepa OBanpaa. MuaTepdepeHinonaas GyHKIHA. 6 4 J1.2J11.4 J11.1
VYcnosus noracanus pedaekcos. /I1p/ JI1.3 JI1.5J12.3
J22712.1J12.4
J2.5
212233
2.6 Ornpenenenue pa3mMepoB OJIOKOB 6 4 JI1.2 J11.4 JI1.1
KOTEPEHTHOTO PACCESTHUS W BETHIMHBI MUKPOAS(hOPMAITHH. JI1.3 JI1.5J12.3
Mp/ J2.2712.1J12.4
J12.5
212233
2.7 [Ipupoaa peHTTeHOBCKUX JTy4el, uX creKTpbl. COBpEMEHHbIE HCTOUHUKH 6 6 JI1.2 J11.4 J11.1
PEHTI€HOBCKOTO U3IYYEHHUS ATl CTPYKTYPHOTO aHanu3a. JleTeKTopbl JI1.3 JI1.5J12.3
PEHTreHOBCKOTO M3mydenus. /IIp/ J22J12.1J12.4
JI2.5
0102033
2.8 OCHOBHBIE METO/Ibl PEHTI€HOCTPYKTYPHBIX UCCIIEI0BAHU. 6 4 JI1.2 J11.4 J11.1
PentrenoBckas nudpakromerpusi. KauecTBeHHBII U KOTHYIECTBEHHBIH JI1.3 J11.5J12.3
(ha3oBblil aHanmu3. PeHTreHOBCKMIA aHaIU3 TeKCTyp. PeHTreHoBCcKas JI2.2J12.1 J12.4
torrorpadus. CoBpeMeHHAasT TEXHUKA PEHTTEHOCTPYKTYPHBIX JI2.5
nccnenoBanuii. /I1p/ 31 32 33
Pasnen 3. Unast koHTaKkTHasA padora
3.1 WNupuBuayanbHbIe KOHCYTBTAINH, TEKYIIHNA KOHTPoJb /KP/ 6 9,4 JI1.2 JI1.4 JI1.1
JI1.3 JI1.5J12.3
JI2.1 J12.4 J12.5

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

[TnceMeHHBII OIIPOC IO COACPIKAHUIO OCHOBHBIX HOHSITI/II\/‘I, 3a/laHuA K TPAKTUYCCKUM 3aHATUAM, IPE3CHTAUHN 110 TEMaM,

TECTOBbIE 3aJaHus, Bompock! K SK3aMeHy

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U MHBIE MAaTEPHAJIbI 11 TEKyl.l.[eﬁ aTTeCTallui

IIpumep 3a0aHUS K IPAKTUYECKUM 3aHATHAM:

CryneHTaM IpeJyIaraloTcs HeCKOJIBKO PeHTTCHOTpaMM HCCllefyeMoro o0pasna, mogBeprayroro tepmoodpadorku (TMO).

Heobxoanmo mpoaHanm3upoBaTh KHHETHKY H3MEHEHHS CTPYKTYPHBIX ITapaMeTpoB oOpasia B mporecce TMO:

- OTIPEJENUTh MEKIIIOCKOCTHBIE pacCTOSIHUSA U cpegHue pasmepsl OKP, xapakTepHbIX JUis HCcaeqyeMoro oopasia
(KpHCTaIMYecKasi COCTaBIISIONIAn);

- I3MEHEHNE apaMeTpoB CTPYKTYpHI B mporecce TMO (peHTreHorpaMMBI IIPHIIAraroTcs ).

Tembl npe3eHTanmit

1. PentrenoBckas qudpakmus. OTKpBITHE PEHTTEHOBCKHHN JTydeH.
2. [IpumeHeHNe PEHTIEHOBCKOTO U3IIy4EHHs

3. PenrrenoBckue 1uppakTOMETpBI.

4. Yuensre Byne¢ u bparr. ®opmyna Byneda-bparra

5. Yuensie CensikoB u llleppep. ®opmyna Censaxona-Llleppepa

TumnoBsie KOHTPOJIBHBIC 3aJaHUs MMPEACTABIICHBI B DdoHmax OLICHOYHBIX Cp€ACTB AUCHHUIIIIMHBI

6.3. TunoBble KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I l'lpOMe)KyTO‘lHOﬁ aTTreCcTalumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3adaHMs sl IPOMEKYTOUHON aTTecTalluy IpeacTaBieHsl B DOHIaX OLEHOYHbBIX
CPEACTB.
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Bormpocsl k 3k3ameny

1. AMIUIUTYsIa paccesHusl.

2. CTpyKTypHBIH aHaIHM3 Kak mpeoOpa3oBaHue Dypoe.

3. ®dypbe-TpaHchopMaHTa MHOTOKOMIIOHEHTHOTO OOBEKTA.

4. PaccestHue CBOOOIHBIM SIIEKTPOHOM.

5. D¢ dexTuBHOE CCUCHUE PaCCESTHHS MICKTPOHOM.

6. ATOMHasl aMIUIMTYy/1a PacCesiHUS PEHTTCHOBCKUX JYYeH.

7. Paccestne rpymmoii atomoB. CTPYKTYpHasi aMIUTUTYAa PAaCCEsHHS.

8. Oo6partnas pemierka. CBoiicTBa BekTopa oOpartHoii pemerku. Chepa IBanpaa.

9. Wntepdeperonnas GyHKIHS.

10. VYcenosue noracanus pediaekcos mast OLIK u I'TIK peretku.

11. ®dakTop HOpPMBL

12. VYnpyrue uckaxeHus.

13. WHTEHCUBHOCTD pacCesiHUsl MCKAKEHHBIM KPUCTAJIIOM.

14. BrvsiHEE TEIIOBOrO JBMXKCHUS Ha paccessHHE PEHTTCHOBCKHX JIydeH.

15. ®daxrop Jlebas-Bamnepa. TermoBoe muddy3Hoe paccesHue.

16. VHTEHCHBHOCTD paccesiHUsl OJHOATOMHBIM Ia30M.

17. PaccestHne mon ManeiMu yriiamu. PaccestHue peHTTCHOBCKHUX JIy4eil CTapeIOLIMMH CIUIaBaMH.
18. OCHOBBI PEHTTEHOCTPYKTYpHOTO aHanm3a. Merox Jlays, meron Jlebas-Illeppepa, peHTreHOBCKas
T paKTOMeTpHs, PEHTTCHOBCKAs TOIOTpadHs.

19. [Ipupoaa peHTreHOBCKUX Jydeid, ux cneKTpbl. COBpeMEHHbIE HCTOUYHUKH PEHTICHOBCKOTO HM3IMy4eHHS IS
CTPYKTYPHOTO aHaJH3a.

20. JleTeKTOphl PEHTT€HOBCKOTO M3Ty4eHUSI.

21. KauecTBeHHBII (ha30BBII aHATHS.

22. KonuuecTBeHHbIN (ha30BbIil aHATH3.

23. PeHTreHOBCKUIT aHANIHM3 TEKCTYp.

24, PentrenoBckast Tonorpadusi.

25. 3agaun, penraeMele ¢ MOMOIIBIO CTPYKTYPHOTO aHAH3a.

6.4. Kputepun oueHuBaHus

Tekymuii KOHTPOJIb TEOPETUUECKUX 3HAHUN MPOU3BOAMUTCS B BUE KOHTPOJIBHBIX paboT. HomMep BapraHTa BHIIOTHEHUS
KOHTPOJIFHBIX 3aJaHHil Ha3HayaeTcs npernogaBaresieM. KOHTpobHBIE paboTHI, MPeIycCMaTPHBAIOLIHE IIPOBEPKY
TEOPETUYECKUX 3HAHUM, BKIIOYAIOT OAUH TEOPETUUECKUI BOIIPOC.

DOK3aMEHAIMOHHBIN OHMIIET COIEPKUT ABAa TEOPETHUECKUX Bompoca. OIeHKa YpOBHS OCBOSHHS IIPOTPAMMBI IPOU3BOIUTCS B
XO0JIe 9K3aMEHa, IPOBOAUMOTO B YCTHO-ITUCBMEHHOM (hopMe M0 TeMaM ayAUTOPHBIX 3aHATHI, a TAKXKE [0 TeMaM,
BbiHOCHMBIM Ha CPC. OnieHKa «OTIIMIHOY CTaBHUTCS MPH YCIOBHH TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
OLeHKa «XOpOLIOY» CTaBUTCS IIPU YCIOBUM OCBOEHMs MaTepuana Kypca. OLieHKa «yI0BIETBOPUTENBHOY CTABUTCA B CIIydae
OCBOEHHS CTYICHTOM OCHOBHBIX IIOHATHH B paMKax MaTepuana kypca. OIeHKa «HEyI0BIETBOPUTEIBHOY» CTABUTCS B CIIydae
OTCYTCTBHS Y CTYZICHTa 0a30BBIX 3HAHUII IO KYPCY B LIEJIOM, JTHOO TI0 OTACIBHBIM €TO YaCTsIM.

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 [Kosba JI. M., Pentrenoda3zoBblii ananusz Mocksa :
Tpynos B. K. NspatenbcTBO
MI'Y, 1969
JI1.2 | Ymanckuii 4. C. Pentrenorpadus MeTaIoB 1 MOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=475626) Merannyprus,
1969
JI1.3 | Ymanckuii 4. C., Kpucrannorpadusi, peHTreHorpadus 1 IEeKTpOHHAS Mockga :
Ckaxos 0. A, MHKPOCKOTINS: YIeOHHUK JUIS BY30B Merannyprus,
WBanoB A. H., 1982
Pacropryes JI. H.
JI1.4 | Kurrens Y., I'yce BBezenue B (hu3uKy TBEpIOTO Tena: [yaeOHOE PYKOBOJCTBO | Mockaa:
A A [Anbsac], 2013
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.5 |Kutrens Y. BBenenne B pu3HKy TBEpAOTO TENa Mocksa : Hayka, OBC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTODBHI, 3arnmaBue WznarenscTBo, | Pecypc
JI2.1 {Monuna JI. H. Pentrenorpadus. KauecTBeHHbIN peHTIeHO(A30BBII aHATN3: TromeHns : 3BC
yuebHOe nmocobue TromeHckui
(https://biblioclub.ru/index.php?page=book&id=567437) TOCYIapCTBEHHBI
11 YHUBEPCUTET,
2016
JI2.2 | UBeponosa B. 1., Teopus paccessHUsI pEHTICHOBCKUX JIydell: YueOHoe nocobue Mocksa : U3n-Bo
PeBkeBuu I'. I1. TSI BY30B MI'Y, 1978
JI2.3 | Kpusornas M. A. Teopus paccesHUsI pEHTTEHOBCKUX JIydel U TEIIOBBIX Mocksa : Hayka, OBC
HEUTPOHOB peasbHBIMU KpHCTAIJIaMH: MOHOTpadus 1967
(https://biblioclub.ru/index.php?page=book&id=475633)
J12.4 | CyBopos O. B. MarepuanoBeeHIEe: METOABI UCCIEIOBAHUS CTPYKTYPBI U Mockaa : }OpaiiT, 9BC
cocTaBa MaTepHAIOB: ydeOHOE TOCOOHe /IS BY30B 2023
(https://urait.ru/bcode/514643)
JI2.5 |JIeontok H. U., Kpucramnorpadus: 3apoxiaeHue, poct 1 MopQoIoTHst Mockaa : FOpaiiT, 9BC
Komnopynuna E. B., KPHUCTAJJIOB: yIeOHOE MOCOOUE TSI By30B 2023
Bonkosa E. A, (https://urait.ru/bcode/514543)
Maisies B. B.
7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"
D1 | Jlanb [DnexTpoHHBIH pecypce] : anekTponHo-0nbnmuoteunas cuctema (ObC) / uzgarenscto Jlans. URL:
http://e.lanbook.com/
32 |IOpaiit [DnekTpoHHBIH pecypc] : AneKTpoHHO-0nOmnoTeynas cucrema (ObC) / m3matenscro FOpaiit. URL:
https://urait.ru/
33 | VHuBepcuTeTckas OnbiamnoTeka oHIaiH [ DNeKTPOHHEIHN pecype] : anekTpoHHO-0nbmnorednas cuctema (35C) / OO0
Jupextmenua [Ta6mummar. URL: http://biblioclub.ru/
34 |eLIBRARY.RU [DnekTpoHHsIil pecypc] : anekTpoHHas oubanoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyenmne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

IO Kaspersky

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

1. DnekTpoHHBIHN KaTajor HaydHOU 6ubmuoreku UYenl'Y [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —

Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHanel American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctyna: Toneko u3
CETH YHUBEpPCUTETA. — TEKCT : 31IeKTPOHHBIH.

3. Web of Science : mynpTHIMCHHIUITMHAPHAS pedepaTiBHAs 6a3a qaHHBIX / kommanus Thomson Reuters. — Pexxum mgocryma:
U1t 3apeructpup. noib3oBaTeneit Uenl'Y. — TeKcT : aeKTpOHHBIH.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — PexxuM goctyna: mis
3apeructpup. noip3osateneit Yenl'Y. — TekcT : aeKTpOHHBIMH.
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5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qocTyma: ajsl 3aperiucTpup. Moab30BaTeneit
YenlV. — TekcT : 21IEeKTPOHHBIN.

6. ba3a maHHBIX MapaMeTPOB CTPYKTYp HEOPTaHUUECKUX U OpraHudeckux coenuneHuit PDF-2;

7. Ilporpammuoe obecnieueHue «Diffracplusy, «Topasy», «Evay;

8. Mopososa H.K. Kpucramnorpadus u MeToabp! uccinenoBanus cTpyktyp. Koncmekt nekrmii MO, 2004. 106 c.

9. C.B. lIpioyns, C.B.UepenanoBa. BeeneHue B CTPYKTYpHBIH aHAJTN3 HAHOKPHUCTAIUIOB. YyeOHOe mocobue. HoBocnOupcek,
2008. 92 c.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

OcBoeHME AUCIUIUIMHBI OCYIIECTBIIACTCS B y4eOHOH ayAUTOPHH IIEpBOTO KOpITyca, pacCUMTaHHOM Ha 25 cryneHToB. Eciu
3aHATUS BELYTCS Ul IOTOKA CTYAEHTOB, TO JUCLUIUIMHA BEJETCS B JEKIIMOHHOMN ayAUTOPUH IIEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JI1s1 yCIIemHOTo 0CBOCHUS IUCIAIUTMHEI ayTUTOPHS JODKHA OBITH 000pyI0BaHa MYJIBTUMEIHIHBIM KOMIUIEKCOM 1 KPaHOM
JUI JEMOHCTPaLUK CIali0BbIX IIPE3CHTALIMMI.

Vicrionp3yroTest 3IeKTPOHHBIN YNTAIBHBIN 3a1 HayaHol onbimotexu Yenl'Y (aymutopus 206) u yueOHas 1abopaTopust
BBIUYUCIUTENBHON (U3KKH Kadenpsl TeopeTndeckoil Gpusnku (ayauropus 222) 11 caMOCTOSITENbHOM paboThI CTyIeHTa,
OCHAIIICHHbIE TIEPCOHAILHBIMI KOMIIBIOTEPaMH, MYJIbTUMENHHON anmaparypoil. B aynmuropusx obecnieden gocTyn K
Pa3UYHON CIIPaBOYHOM JIUTEPATYPE, SHIUKIONEUIM, OOInorpadiaeckuM U IOTHOTEKCTOBBIM 0a3aM TaHHBIX,
uH(pOpPMaANMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUS MMEIOTCS CTIEIHaTN3NPOBAHHEIE TA00PAaTOPHH:

JlabopaTopust peHTreHOCTPYKTYpHOTO aHammu3a Nel126, [{eHTp KOJUIEKTUBHOTO MmoJib30BaHus «HaykoeMkue TexHoorum» 126
B, 126 T

Pentrenosckuit nudpaxromerp JIPOH-3, pertreHoBCckHit mopomkoBslil qudpaxromerp Bruker D8 Advance, maposas
menbHUIa FRITSCH, sHepro-ancnepcuonHsiil peHTreHoBckui cektpoMerp ARL QUANT X, KOMIBIOTEPHI €
CIelUaTu3UPOBAHHBIM IPOrPaMMHBIM OO€CIIeUeHueM — 5 IT.,

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBoeHnue copepxaHus yueOHOI qucUIUInHbI «PeHTreHOrpadus 1 peHTTeHOCTPYKTYPHBIN aHAIIN3) OCYLIECTBIIETCS Ha
JIEKLUSX U B IPOLIECCE CAMOCTOSITENILHON ydeOHO! esITebHOCTU CTYEHTOB.

JlekmoHHbIE 3aHATHS 00€CIECINBAIOT TEOPETHYECKOE H3YIEHHE TUCITUIUIMHBI. OCHOBHBIMH METOJIaMH OOYIEHHS SBIISIOTCS
nH(GOPMANMOHHO-00BACHUTENBHBIHN 1 TpoOaeMHbIH. Ha nexuusax m3naraertcs OCHOBHOE COIEPKaHUE TEM IIPOTPaMMEL,
MPOBOAUTCS aHAJIN3 OCHOBHBIX MOHATHH U PAaCCMaTPUBAIOTCS IPUMEPBI.

JleKIMOHHBIH MaTepHa ABISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUTSl YCBOCHHS Y1eOHOH nucuumimHel. Ero o6sa3aTensHo
HEOOXOANMO JIOTIOJTHUTH MAaTEPHAIOM OCHOBHOH M OTIOTHUTEIIFHOH TNTEPATYPHI 110 TEME.

Ba)xHBIM MOMEHTOM IPH U3Y4CHUH TI000H AUCIUILTUHEI SBIISETCS OpPraHU3aIs CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTtepHala He CIeAyeT CTPEMHTHCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHMH, ec TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BriosHe 3¢ (eKTHBHOM MOXET 0Ka3aThCs MOMBITKA
TOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOC OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepUall, COJACPKALIUNACS B PEKOMEHIOBAHHON
nutepatype. Takxke peKOMEHIyeTCsl pABHOMEPHO PaclpenenaTh Harpy3Ky CaMOCTOSTEIbHOTO 00YUEHHsI B TeUEeHHE
ceMecTpa.

B ciysae npuMeneHus Ipu 00ydeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00yJIeHHs, TICTAHI[MOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOILIeHHE 00YJarOMUXCsI U MIPENOAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEAbHOTO BpeMEHH (OHNIAHH-IeKIUN
(BeOMHAPEI), YaThl, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa IMCTaHIMOHHOTO 00y4eHnst Moodle,
MS Office365, popymsl, 31eKTpOHHAS TOYTA H AP.).

IMTpu 0Oydenny HI C OTPAHNYECHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI HIEKTPOHHOE O0YdIEHHE, TUCTAHI[OHHbIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MPeIycMaTPUBAOT BOSMOXKHOCTD IIpUeMa-Tepeiaui HHGOPMAIUY B JOCTYMHBIX I HUX
dbopmax.

Peanmsanust UCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00y4eHMs, TUCTAHIIMOHHBIX 00pa30BaTEIFHBIX TEXHOIOTHH (faee
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUU «I10JI0XKEHHS 0 peanu3aluy OCHOBHBIX U JOMOTHUTENBHBIX 00Pa30BaTEIbHBIX
HPOrpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YYEHHMs M IMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heiepatbHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeFHOM YUPEKICHUH BEICIIETO 00pa3oBaHus «HesIOMHCKUH rocynapCcTBEHHBINA
yHHBepcHTEeTY, «[10o10keHNs 0 mopsAAKe 3aueTa 0OYJAONIMHUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'6OY BO «Henl V» pe3ynbTaToB 0CBOSHUS B OPraHU3aLUAX, OCYILECTBISIOMINX
00pa30BaTEeNbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, TUCIHUILINH (MOIYyIei!), IPaKTHK, AOTOIHUTEIbHBIX
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00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM IEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Henl'V». B uckiarounTensHbIX cnydasx (hopc-Maxop U T.I.) IpU pean3anui 00pa3oBaTeNbHON AITEILHOCTH C
npumMenerreM 30, JIOT MoryT npUMeHsATh KOMIIOHEHTBI, He BXO/ISIIIE B IIEPEUCHb IEKTPOHHOW HH(POPMAILIIOHHO-
00pa30BaTENbHON CPEJIbI.

10. CIIEHUAJIBHBIE YCJIOBUSI OCBOEHUS JUMCHUITIJIMHBI OBYYAIOIIUMUCS C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcBoeHHE JUCHUILTMHBI HHBAIMIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
WCIIONIF30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EHHIO MHBAIUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
Yenl'Y no 3ampocy o0y4aromerocs.

1. MoOubHbIE CrIenHaNbHble TEXHMYECKHE CPECTBA IS JIUI C HAPYMICHUSIMH 3PEHHS: NOPTAaTHBHBIN KOMITBIOTEp
¢ BBOJOM/BBIBOZIOM mmIpudToMm bpaiinst c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
nocrtyna NVDA; 3/1eKTpOHHBIE YBEIMYUTENIN [UIsl YAAJICHHOTO IPOCMOTpA; BHUJICOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMIEED;
(G POBBIE TUKTODOHEI.

2. MoOunbHbEIE CHEHUAIbHBIE TEXHUYECKHE CPENCTBA U JIMIl C HApYyIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHeT-PCM» ¢ mepemaTuukom,
3ayIIHBIM HMHIYKTOPOM M HMHAYKIMOHHOW Terieil; cucremMa WMH(GOpPManMOHHAS [UIS CIa0OCIBIIAIINX IepeHocHas «lIcTok»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IpPOrpaMMHpYEMBIC CIyXOBBIC aIiapaThl
UHIUBUIYaIbHOTO [TOJIb30BaHHUS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIIEUeHHE SKPaHHOTO HOCTYHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIMUCHHUS; IPOTPAMMBI PEYEBOrO CHHTE3a JUII KOMIBIOTEPOB M HOYTOYKOB;
MpOrpaMMBI PEUEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KIIABHATYPa; SKpaHHas JyIa.

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBHOE MNpPOrpaMMHOE obecredeHne (TporpaMma pedeBOid HaBHTaIUH
NVDA, pedeBrsle CHHTE3aTOPEI, 3KPaHHBIE JIYITHI).

B yueOuble aymuTopuu oOecmednBaeTcsi OCCIPENSTCTBEHHBIM MOCTYN IS OOYJaIONIMXCS WHBATHIOB U OOYJAIONIUXCA C
OrpaHMYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B ka0l aynuropuu, rie oOydaroTcsi MHBAIUABl U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT JUI OOYJAIOIUXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCcS B HaydyHoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYH K 3JEKTPOHHBIM MCTOYHHKAM, IPEJCTaBICHHBIM B (hOpMe SJIEKTPOHHOTO JNOKyMEHTa B (hOHAE HAydHOH OMONMOTEKH
Yenl'Y wunm sneKTpOHHO-OHONMOTEUHBIX CHCTEMAax, C IMOMOIIBIO CIEIHUANbHBIX TEXHMYECKHX M IIPOrPAMMHBIX CPEICTB
(pabouee MecTO A HE3PSIUETO MOJIBb30BATENs C MPOrPaMMHBIM OOECIedeHHEM 3KPaHHOTO JOCTyHa ¢ cuHTe30M peun NVDA,
paboyee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuatypoid Clevy ¢ OONBIINMH KHOIIKAMH WM C pa3/elisioieil KJIaBHIIH
HAKJIaJIKOM).

Y4ebHO-MeTOAUYEeCKHe MaTepHuanbl Uil OOydaromuXcs U3 4YHClIa HHBAIKMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3/I0pPOBBS IIPEIOCTABIISAIOTCS B (JOPMAX, aJAlITHPOBAHHBIX K OTPAaHUYCHUSM HX 310POBbS M BOCIIPUATHS HHYOPMALIUH:

Jlnist vn ¢ HapyIIeHMSIMH 3pSHUS:

- B Ie4aTHOH (hopMe yBENUUEHHBIM HIPUPTOM,

- B (popMe IEKTPOHHOTO JTOKYMEHTA,

- B hopme ayauoddaiina,

- B meqatHo# opme mpudTom Bpaitms.

J1s mun ¢ HapyleHUsIMH ciiyXa:

- B Ie4aTHOH Gopme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTA.

JUnist un ¢ HapyIIeHHSIMHU OTIOPHO-ABUTATEIFHOTO anapara:

- B meyaTHo opme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTa,

- B popme ayamodaiina.

JlaHHBIH epeyeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA O00YJIaIOMIIXCA.

Jnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
MOJTHOCTBIO OCYIIECTBICHO C WCIOJB30BAHUEM JIMCTAHIIMOHHBIX 00pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHHMM [UCHMIUIMHBI HMHBalIWAaMH M JHMIAMH C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS HCIOIb3YeTcs
WHIUBHIyanbHass pabora. [lox wWHAMBHIOyadpHOW paboTOM ToapasymeBaeTcs IBe (OPMBI  B3aWMOJICHCTBHS C
Ipero/iaBaTeNeM: HWHAWBHAyalbHas ydeOHast pabora (KOHCYIbTanWH), T.€. JONOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MaTepuana M YIIyOIeHHOe W3ydYeHHe MaTepuana C TeMH OOydalonuMucs, KOTOpbIE B OSTOM 3aMHTEPECOBAaHbI, U
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma guctumuinHel "PerTreHorpadus 1 peHTTeHOCTPYKTYPHBIH aHan3" 110 HalpaBiIeHHIO
noarotoBkH (cnermansHocty) 22.03.01 "MatepuanoBeeHie 1 TEXHOJIOTHH MaTepUaioB" HaIlPaBICHHOCTH crp. 11
(mpoduto) dusuko-xumus npoieccos u Matepuano GPITBOY BO «Yenl'V»

WHIVBHIyalbHass BOCINTATeNbHAs paboTa. VIHAWBUIyaTbHBIE KOHCYIBTAIMHM HAIPABICHBl HA MHAWBHIYATH3alNI0 OOYdCHUS
U YCTAQHOBJICHHIO BOCIIMTATEILHOTO KOHTAKTa MEXAY IpEerojaBaTeleM M OOY4alOMMCS WHBAJIMAOM WIM OOYJalomUMCs C
OTpaHHYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

ITpn mpoBemeHWM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0pPOBBSI TI0 TUCHHUIUIMHE OOCECHEYMBACTCS BBIIOJIHCHHE CICAYIOIUX JOIONHUTENBHBIX TPeOOBAaHMI B 3aBHCHMOCTH OT
WHIMBHUIYaIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) WHCTPYKOHSA M0 TIOPSAAKY IPOBEICHUS IIPOIEAYPHl OICHHUBAHUS IPENOCTAaBICTCS B JOCTYMHOW ¢opme (YcTHO, B
IMHCBMEHHO (hopMe, B MICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIOIB30BaHUEM YCIYT CYpOIICPEBOTINKA);

6) moctymHas (opMa MperoCTaBIECHUs 3aJaHUN OLIEHOYHBIX CPEACTB (B MEYaTHOHM (opme, B medaTHON (HopMe YBETHUCHHBIM
mpudToM, B nedaTHoH (Gopme mpudrom bpaitns, B opMe 31€KTPOHHOTO TOKyMEHTa, 3aJaHus 3a4UTBHIBAIOTCS aCCHCTEHTOM,
3a7aHus IPELOCTABIISIOTCS C HCTIOIb30BAHUEM CYPAOIIEPEBOIA);

B) JocTymHas (hopMa MPEJOCTaBIEHHS OTBETOB HA 3aJaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
NHUCbMEHHO mpupTOM bpaiiis, ¢ HCroabp30BaHIEM YCIIYT aCCHCTEHTA, YCTHO).

IMpn mpoBemeHMH TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMHU
37I0pPOBBSI TIPEIYCMATPUBACTCS HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOMMMBIX MM B CBSA3M C WX HWHAWBHIYaJIbHBIMHU
0COOEHHOCTSIMH. DTH CpeICTBa MOTYT ObITh mMpenoctaBieHbl YenlVY wim MOTyT HCIOJIB30BaThCS COOCTBEHHBIE TEXHUYECKUE
cpeacra. Ilpm HeoOXOIMMOCTH WHBAaNMIaM M JIMIAM C OTPAaHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBBSI IIPELOCTABISECTCS
JIOTIONTHATEIBHOE BpeMs M MOATOTOBKM OTBETa HAa 3aJaHWs, NpOLeNypa OIEHWBAHMSA pE3YAbTATOB OOyJeHHS II0
JUICIUILUIAHE MOXKET IPOBOAUTHCS B HECKOIBKO 3TAIOB.

ITpoBeneHue mpouexypbl OLECHUBAHUS pPE3YJIbTaTOB OOYYEHHS WHBAIWIOB M JIML C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU
3II0POBBS IOITYCKACTCS C MCIOJIB30BAHUEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI.
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22.03.01 MarepuaJjioBeeHHe M TEXHOJIOTHU MATEPUAJIOB, PU3HKO-XMMHA NPOLECCOB U MATEPHAJIOB,
PII/l "Pentrenorpacgust 1 peHTreHoCTPYKTYpPHbIi aHaau3", 2024 r.H., ouHast popma o0ydeHust

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ra(l)e[lpbl (l)M3MKH KOHACHCHPOBAHHOI'0 COCTOAHUSA

ITporokon 3aceqanust Ne 06 ot 17.01.2024

3aBenyromui kapenpoi COITIaCOBaHO B.Jl. ByuenbHHUKOB

ABTOD (COCTaBUTEIIH) B.A. TromeH1ieB

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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