®K1O: [facka anepbeany

Jonxhoctb: Pektop

y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbuncki rocynapcrBennsiil yansepcurer» (PI'BOY BO «Uenl V)

[lokyMeHT noan 0/1 3NeKTPOHHOIMIIHOBRHAY KN POCCHUN
NUHdo MaumW' DdenepanbHOg TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

fara roﬂnwcaW%géagsnzé)o%g&ﬁéé EZ]['I/]I'CHI/IHI[I/IHLI "PeH

YHuKafIbHbI/ N POrHBMMPIBEH e nennansrocTn) "Handumkenepus” HanpasnersocTH (mpodmo) HanoTeXHONOrMH B

04(198d8bfb98f3b6(b77a486b938788b8322B%Tepna]ujogeﬂeﬂym OI'BOY BO «Yeal 'V

TreHorpadus ¥ peHTTeHOCTPYKTYPHBIH aHann3" 110 HalpaBJIeHHIO

crp. 1

PaGouast nporpaMmMa quCHUNJIMHBI (MOXYJIfA)*

Pentrenorpadus 1 peHTreHOCTPYKTYPHBIN aHATU3

HamnpaBienue moarotoBku (coenualbHOCTD)

28.03.02 Hanounxxeuepus

Hanpasnennocts (mpoduiin)

HanoTtexHonoruu B MATCPUAITOBCIACHNUN

[IpucBanBaemas kBanudukaiys (CTEIICHb)

OakajaB

dopma o0ydeHus

o4yHaia

I'on(sr) HaGopa 2022

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUPOBaHa AJIsl MHKIIO3UBHOTO 00y4eHUS

HWHBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbA

Yemasaouuck 2022 1.

© ®I'BOY BO «Henl'V»




PaGouas mporpamMma JUCHUILIMHBI "PeHTreHorpadus 1 peHTTeHOCTPYKTYPHBIN aHauu3" Mo HalpaBICHHUIO
noAroToBkH (cnenuansHocTH) "HanountmkeHepus" HanpasiaeHHocTH (npoduino) HaHoTexHOMOTHY B cTp. 2
matepuanoBeaeHnd PI'BOY BO «Yenl'Y»

Conep:xanue

1. Ilenu ocBOEHUS AUCHMUILIMHBI

2. Mecro nucuuruHsel B crpykrype OITOIT

3. Komnerenuuu oOydaromerocsi, QOpMHUpyeMbIE B pE3yJIbTaTe€ OCBOCHHUSI TUCUUTIIIUHBI
(Momyist)

4. O0beM TUCHUTUTUHBI (MOTYIs)

5. CtpyKkTypa u cojiep>KaHue TUCUUTUTUHBI (MOYIIS)

6. oHJ OIIEHOYHBIX CPEACTB

6.1. IlepeyeHb BUAOB OLIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIBHBIC 3aJaHUS M HHBIE MAaTEPHUAIIBI JJI TEKYILEH aTTeCTalllu
6.3. TunoBbie KOHTPOJIBHBIE BOMPOCHI U 3aJIaHUsI 111 TPOMEKYTOUHOU aTTeCTaIlluu
6.4. Kputepuu olieHUBaHUS

7. YueObHo-MeToauueckoe U HHGOPMAITMOHHOE 00ecTieueHUEe TUCIUTIITUHBI (MOTYIIS)
7.1. Pekomenayemas nureparypa

7.2. Ilepedyenn pecypcoB HH(POPMAIIMOHHO-TEIIECKOMMYHUKAIIMOHHOM cetr "MHTepHeT"
7.3. [lepeueb HHPOPMAITUOHHBIX TEXHOJIOTHIA

8. MarepuralibHO-TEXHUYECKOE 00eCTICUeHUE TUCIIUTUTUHBI (MOTYIs1)

9. Meroauueckue yka3aHus JIJisi 00y4aromuxcsi M0 OCBOCHUIO TUCIIUTUIMHBI (MOTYJIs1)
10. CneunanbHble YCIOBUS OCBOCHHS TUCUUIIIMHBI 00yJaroUMHUCS C
WHBAJIMJHOCTHIO U OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS

© ®I'BOY BO «Yenl'V»
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1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

ey IUCLMIIIMHBI COCTOUT B U3Y4EHUH CTYCHTaMHU OCHOB PACCEsSHUA PCHTIEHOBCKUX JIydel COBEPLICHHBIMU U
neeKTHEIMI KpHCTAJUIaMHF, Ta30M M JKHIKOCTBIO, OCHOBHBIX METOJIOB PEHTTCHOCTPYKTYPHBIX HCCIETOBaHMI, 00ecTIeYeHIN
TEOPETHIECKON M MPAKTUIECKOH MOJTOTOBKH B 001acTH (hH3UIECKOro MaTepuanoseneHus. Kype nmpeqrasHaues amst
CTYZICHTOB, CIIELHATN3UPYIOMNXCS B 001aCTH (PM3UKH KOHACHCHPOBAHHOTO COCTOSIHUS BEIIECTBA M (PU3UUECKOTO
MaTepuaoBEACHHS.

KOHerTHBIe 3aaavdu Kypca CBOIATCA K CICAYIOLIEMY:

- PaccMoTpeHune 3aKOHOMEPHOCTEN PacCestHUsI PEHTTEHOBCKUX JIydeil 2JIEKTPOHOM U aTOMOM.

- OBnazieHHe OCHOBHBIMU MIPEACTABICHUSIMU TEOPUH PACCESHHS PEHTTCHOBCKUX JIydeil Ha COBEPIIEHHOM U Je(DeKTHOM
KpHUCTaJLIE, Ta3€ U KUIKOCTH.

- OBnaieHHe OCHOBHBIMU METOIaMH PEHTI€HOCTPYKTYPHBIX HCCIEI0BaHUHN, TEXHUKON IPOBEICHUS SKCIIEPUMEHTA U
00pabOTKH MOJIydEHHBIX PE3Y/IbTaTOB

Pe3yﬂbTaTbI O6y‘~IEHI/IH IO JUCHUIITIMHE HAITPABJICHBI HA JOCTUKECHUEC NHAUKATOPOB!

OIIK-1.1. ucone3yeT MaTeMaTHYIECKUH anmapaT IJIs OIMCaHUs, aHATIHN3a, TEOPETHIECKOTO U 3KCIEPUMEHTAIBHOTO
UCCIIEI0OBAHUS U MOJENUPOBaHUs GU3MUECKUX U XUMHUYECKUX CUCTEM, SIBIEHUH U IPOLIECCOB

OIIK-1.2. ucnonp3yer pU3NUECKHE 3aKOHBI U PUHIIHIILI B CBOEH NPO(eCcCHOHAIbHOMN NesITeNbHOCTH

OIIK-1.3. ucnonp3yeT OCHOBHBIE KCIIEPUMEHTAIBHBIE METO/IBI OTIpeIeNieHHsT (PU3UKO-XUMUYECKUX CBOWCTB MaTepHAIOB U
HU3CINN U3 HUX

ITK-1.1: 3HaeT ocHOBHBIE TPEOOBAHUS K JOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ACNIUH N3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHUANIOB C YIETOM OIBITA BEAYIIUX OpraHU3aIui

ITK-1.2: YMeer aHanM3MPOBATh UMEIOIIUECS TUTEPATypHBIC JAHHBIE IO B3aMMOCBS3H JUCIEPCHOTO COCTaBa U CBOICTB
HAHOCTPYKTYPHPOBaHHBIX MaTepUAaNoB; 00eCeYnBaTh COOMI0AEHHE TPeOOBAHUI CTaHAAPTOB, TEXHUUECKUX YCIOBHUH U
HOPMaTHUBHOM JOKyMEHTALMH Ha BCEX CTAIUSIX IPOEKTUPOBAHUS U3EIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX
MaTepHUAIIOB

ITK-1.3: Bnageer HaBbIKaMH ()OPMHPOBAHUS TEXHUIECKHUX 3aTaHUH Ha IPHOOPETEHNE CHIPBS M BCIIOMOTATEIIBHBIX
MaTEepPHUAIIOB I IPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIUOHHBIX MATEPUAIIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.14

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKe 00y4Yarolerocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMALIIH

MartemaTuyecKui aHaIu3

AnamaTHYecKast TCOMETPUA

JIuneitnas anredpa

BekTopHBII U TEH30PHBIN aHAIU3

dusuka

Kpucramnorpadus

2.2 JIuncuMnJuHbl M MPAKTHKH, VIS KOTOPbIX OCBOEHUE TAHHOW JUCHMILIMHBI (MOIYJ/Is1) HEO0OX0AUMO KAK
npeauiecTpyouiee:

HpeIII[I/IHJ'IOMHaSI IMpaKTUKa

Hay‘lHO-I/ICCHCHOBaTCHLCKaH pa60Ta

BeimonHeHMe ¥ 3aIUTa BBITYCKHOM KBaTH(UKaINOHHOH paboThI

duznyueckue CBOMCTBa TBEPABIX TECII

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTIINHBI
(MOZY.JIS)

OIIK-1: Cnioco0eH pemiath 3a1a4u NpodeccuoHAIbHOIi 1esiTeIbHOCTH HA OCHOBE NPHMMEHEHUS eCTECTBEHHOHAYYHBIX
U 00IeMH:KeHePHBIX 3HAHU, METOI0B MATEMATHYECKOI'0 AHAJIN3a U MOJeJTUPOBAHUS

3HaTh:

Jnsa noctuxenust OIIK-1.1: ocHOBHBIE NIPECTABICHUS TEOPUH PACCESHUS PEHTTEHOBCKOTO U3Iy4€HHs Ha COBEPILIEHHOM U
JaedexkTHOM KpHCTaJle, ra3e ¥ AKUAKOCTU; OCHOBHBIE NIPEACTaBICHNUs (JOPMUPOBAHUSI KOHTPACTA HA N300pakeHUH,
(hopMHEpYeMOM METOJIOM PEHTI€HOBCKOH Tonorpaduu;
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Ymers:

Jlns noctmxenust OIIK-1.2: orleHUBaTh BO3MOYKHOCTH ¥ 00BEM IOJTydaeMoi HH()OpMAIUK MPHU IPUMEHEHIH PEHTTCHOBCKHIX
METOIOB MCCIIEAOBAHUS TS PEIICHNs] KOHKPETHBIX 3a]]a4 COBPEMEHHOTO MaTepHalOBEIeHNs, (PH3UKH KOHIEHCHPOBAHHOTO
COCTOSIHUSI 1 XMMHUH TBEPJOTO TeJa; MOJIb30BaThCsl COBPEMEHHBIMU METOIaMHU 00pabOTKH U aHanmu3a U (PU3NIECKOH
uH(pOopMaLUH, TOTyIaeMO B X0/I¢ SKCIICPHMECHTA;

Baanernb:

HJ’I?[ JOCTUKCHUA OIIK-1.3: COBPEMEHHBIMU METOJaMH PEHTTCHOCTPYKTYPHBIX HCCHG,Z[OBaHHﬁ, a TaK)XXE€ METOAaMH
O6pa6OTKI/I MOJTYYCHHBIX OKCIICPUMCHTAJIbHBIX PE3YJIbTATOB

IK-1: Cnocoden OpPraHu3oBbLIBATH MPOBEACHHE KOMIIJICKCHBIX HCCJIeI0OBAHUM CTPYKTYPbI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPHUAJI0OB U BHEAPATH Pe3y/bTaThbl HCCJIeIOBAHUI B HOBbIE
TEXHOJOI'Mn

3HaTh:

Jns noctrxenus 1TK-1.1: ocHOBHBIE METO/IbI PEHTTEHOCTPYKTYPHBIX HCCIIEIOBAHHM, TEXHUKY IPOBEICHUS SKCTIEPUMEHTA U
00pabOTKH NOTYIEHHBIX PE3yNIbTATOB; MPUPO.Y PEHTTEHOBCKHX JIydeH, X CIIEKTPHI, COBPEMEHHBIC NICTOYHUKH
PEHTIEHOBCKOTO U3IYYEHUS A7l CTPYKTYPHOTO aHAIN3a, JETEKTOPbl PEHTTEHOBCKOTO U3IIy4eHHUs

YMmers:

Jnsa noctuxenus I11K-1.2: pemate OCHOBHBIE IPAKTUYECKUE 3324 10 UCCIIEN0BAHUIO CTPYKTYPBI MaTEPUAIOB METOJaMU
PEHTTEHOCTPYKTYPHOTO aHAIIN3a

Baagern:

Hnsa noctrxenus [1K-1.3: coBpeMeHHBIMU METOJaMH PEHTICHOCTPYKTYPHBIX UCCIIE0BAHUM, a TaK)Ke METOAaMU 00paboTKU
TMOJTy9CHHBIX 9KCIEPUMEHTAIIbHBIX PE3Y/IBTATOB.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁm JOJIKCH

3.1 |3uaThb:

3.1.1 | OCHOBHBIE TIPE/ICTABIICHHS TEOPHUN PACCESHISI PEHTTEHOBCKOTO U3TYICHHUS Ha COBEPIICHHOM U Ie(EKTHOM
KPHCTAJIIE, Ta3e U KUIKOCTH;

3.1.2 | ocHOBHBIC IpeICTaBICHHS (POPMUPOBAHHSI KOHTPACTA HA H300pakeHUH, POPMHUPYEMOM METOA0M
PEHTI€HOBCKO# Tomorpaduu;

3.1.3 [ OcCHOBHBIE METO/IBI PEHTTCHOCTPYKTYPHBIX UCCIEN0BAHUH, TEXHUKY IPOBEACHUS SKCIIEPUMEHTA U 00pabOTKHI
TIOJTy4CHHBIX PE3YIbTaTOB;

3.1.4 | mpupory peHTTEHOBCKHX Tydel, UX CIIEKTPHI, COBPEMEHHbIE HCTOYHUKH PEHTTEHOBCKOTO M3TydeHHs AT
CTPYKTYPHOT'O aHaJIM3a, JETEKTOPbl PEHTIE€HOBCKOI'O U3/Iy4EHHU.

3.2 | YMeTh:

3.2.1 | pemath OCHOBHbIE MPAKTHYECKUE 3a/Ia4H [0 UCCIIEOBAHUIO CTPYKTYPBI MATEPHAIIOB METOIAMHU
PEHTICHOCTPYKTYPHOTO aHAaIN3a, OLEHUBATh BO3MOKHOCTH 1 00BEM MOJTy4aeMoi nH(GOpMAIMU IpH
MPUMCHCHHH PEHTTEHOBCKMX METO/IOB UCCIICIOBAHUS ISl PEIICHHS KOHKPETHBIX 3a/1a4 COBPEMEHHOTO
MaTepHanoBeeHus], PU3NKH KOHICHCUPOBAHHOTO COCTOSIHHS M XMMHH TBEPJIOTO TEJa; MOJIb30BATHCA
COBPEMEHHBIMU METOaMK 00Pa0OTKY U aHAM3a U PU3UYECKON HH(YOPMAIIHH, TTIOTYIaeMOM B X0/Ie
SKCIIEPUMEHTA; MCIIOJIb30BATh HA MPAKTHKE TCOPETUICCKUE OCHOBBI OPraHU3aI[MY ¥ IUITAHUPOBAHUS
(u3nvecKux ucciaeqoBaHuit

3.3 | Baagern:

3.3.1 | COBpeMEHHBIMU METOJIaMHU PEHTTEHOCTPYKTYPHBIX UCCIIEIOBAHUH, a TAKKe METOJaMHi 00pabOTKH TOTYdEHHBIX
SKCIIEPUMEHTANIBHBIX PE3YJIbTATOB.

4. OFbEM JUCLUILJIMHBI (MOAY.JIS)

O6Lwas TpyaoemMKkocTb 4 3ET
YacoB 1o y4eOHOMY IIaHy : 144 Bunel koHTpONS B cemecTpax:
B TOM YHCIJIC
ayAUTOPHBIC 3aHITHS : 54 9K3aMEHbI 6

camMocTosTeNbHas paboTa : 72

4acOB Ha KOHTPOJIb : 18
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOIYJIST)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa

3aHATH p / Kypc

Pazgen 1. Kunemarnueckasi Teopusi paccesHusi. PaccessHue rpynmnoit
aTOMOB, CTPYKTYPHasl aMILIUTYAa
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1.1 Bsenenue. B3anmoneiicrBue nzinydenus c BemectsoM. IIpsamas u 4 JI1.1J11.2
oOparHas 3a1a4a B Teopuu paccessHusl. CTpyKTypHBIH aHAITN3 KakK JI1.3J12.1 J12.2
npeobpazoBanue Pypre. OOpaTHOE MPOCTPAHCTBO. 3aauu, pelIaeMble C J2.3J12.4 J12.5
ITOMOIIBIO0 CTPYKTYPHOTO aHalln3a JI2.6
/JTex/ 313233

1.2 PaccessHme pEHTIeHOBCKMX JIydeld CBOOOJHBIM  JJIEKTPOHOM. 4 JIT.1J11.2
D¢ dexTuBHOE ceuenne paccesHus. /JIex/ JI1.3J12.1 J12.2

JI2.3 J12.4 J12.5
J12.6
313233
1.3 PaccesiHue peHTICHOBCKUX JIy4ell H301MPOBaHHBIM 6 JI1.1J11.2
aTOMOM. /JTex/ JI1.3J12.1 J12.2
J12.3712.4 J12.5
J12.6
212233

1.4 [Ipupoaa peHTreHOBCKUX Jydei, uX creKTpbl. COBpeMEeHHbIE HCTOYHUKH 72 JIL.1J11.2
PEHTTEHOBCKOTO U3TyYEHUs JIsl CTPYKTYPHOTO aHain3a. JleTeKTophl JI1.3J12.1 J12.2
PEHTTeHOBCKOTO M3MydeHus. OnpeneneHue pa3smMepoB OJIOKOB JI2.3 J12.4 J12.5
KOTEPEHTHOTO PACCesTHUS U BETUIMHBI MUKPOAe(hOpMAIIH. J12.6
PentrenoBckast qudpakromerpusi. KauecTBEHHBIH W KOJTUYECTBEHHBII 213253 54
(ha30BbIi aHATH3.

/Cp/

Pa3znen 2. PaccesiHue naeajbHbIM KpUCTaLI0oM. Biusinue
CTATHYECKHMX H JHHAMMYECKHX /1eeKTOB Ha paccesiHUe U3TydeHUs.
OCHOBHBIE MeTOIBI PEHTTeHOCTPYKTYPHBIX HCCIeT0BAHUM

2.1 Paccesnue rpynmnoii atomoB. CTpykTypHas ammutyna. PaccesHue 6 JI1.1J11.2

W7eaTbHBIM KOHEUHBIM KpucTaioM. /JIex/ JI1.3J12.1 J12.2
J2.3J12.4 J12.5
J12.6
213233
2.2 BiusHue TEII0BOro ABUKEHUS HA PACCEIHUE PEHTIEHOBCKUX JIydel. 6 JI1.1J11.2
®axtop [ebas-Bannepa. /Jlex/ JI1.3J12.1 J12.2
JI2.3 J12.4 J12.5
J12.6
313233
2.3 WHTEeHCHBHOCTD paccessHusl OAHOATOMHBIM ra3oM. PaccesiHue 6 JI1.1 JI1.2
KUIKoCTAMU. /JIex/ JI1.3J12.1 J12.2
J12.3712.4 J12.5
J2.6
212233
2.4 Paccessnue mox MansiMu yriiamu. PaccesiHue peHTTeHOBCKUX JTydei 4 JIT.1J11.2
CTaperoNIuMu crutaBaMu.  /JIek/ JI1.3J12.1 J12.2
J12.3J12.4 J12.5
J12.6
2102233
2.5 Oo6patHas perietka. Chepa DBanbna. MHTephepeHIMOHHAS (YHKIINS. 4 JI.1J11.2
Ycnosus noracanus pediuexcos. /IIp/ JI1.3J12.1 J12.2
J2.3J12.4 J12.5
J12.6
313233

2.6 Omnpenenenue pa3mMepoB OJIOKOB 4 JIT.1J11.2
KOTEPEHTHOTO PACCesTHUS U BETUIMHBI MUKPOAE(hOpPMAIIHH. JI1.3J12.1 J12.2
Mp/ JI2.3J12.4 J12.5

J12.6
3103233

2.7 IMpupona peHTTeHOBCKUX JIydel, X CIeKTphl. COBpEMEHHbIE HCTOUHUKH 6 JI1.1 J11.2
PEHTI€HOBCKOTO U3IYYEHHUS AJIsl CTPYKTYPHOTO aHainu3a. JleTeKTopbl JI1.3J12.1 J12.2
PEeHTTeHOBCKOTO M3mydeHus. /T1p/ J12.3712.4 J12.5

J12.6
013233
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2.8 OCHOBHBIE METO/Ibl PEHTI€HOCTPYKTYPHBIX UCCIIEI0BaHU. 6 4 JIT.1J11.2
PentrenoBckas nudpakromerpus. KauecTBeHHBIH 1 KOTHIECTBEHHBIH JI1.3J12.1 JI2.2
(ba3oBbIil aHanu3. PeHTreHOBCKUH aHaIu3 TeKCTyp. PeHTreHoBCKas J2.3J12.4 J12.5
tonorpagus. CoBpeMeHHas! TEXHUKA PeHTTEHOCTPYKTYPHBIX JI2.6
nccnenosanuii. /I1p/ 313233

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

OT4eTsl 110 3a7a4aM
KonTtpomnbHas pabora
Bomnpock! k sx3aMeny

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIbI VISl TeKYyLIeil aTTecTauuu

3anatm K IPAKTHYICCKHUM 3aHATUAM

1. AToMHast aMIUIUTY/Ia paccesHusl, IPOaHaIN3UPOBATh 3aBUCUMOCTh aMILTUTYAbI OT 2] s IBYX AJTUH BOJIH
peHtreHoBckoro usnydenus. O6parnas pemierka. Cepa IBanbaa. Marepdepeniponnas GpyHkuus. PaccMoTpers ycnoBus
noracanus peduexcoB OLIK u I'lIK perreroxk.

2. OmpezeneHne pa3MepoB 00IacTeil KOTePEeHTHOTO PACCESIHUS U BETMYUHBI MUKPOAe(hOpMAaIIHii.

3. PaccMOTpeTh pUpPOLY PEHTTEHOBCKUX JTyded, X CIeKTphl. COBpEMEHHbIE HCTOYHUKH PEHTTEHOBCKOTO M3ITyIeHHS IS
CTPYKTYPHOTO aHanm3a. PaccMoTpeTh ycTpoilcTBO M NPUHIUI PaOOTHI JETEKTOPOB PEHTIEHOBCKOTO U3ITy4eHHUS,
MPEUMYIIECTBA MO3UIIMOHHO TyBCTBUTENBHBIX AETEKTOPOB.

4. OCHOBHBIE METOJIbI PEHTTCHOCTPYKTYPHBIX UCCIIEAOBAHUIM.

5. PeHtreHoBckas aupakTOMETpHs.

6. KauecTBeHHBIH U KOIMYECTBEHHBIH (Da30BEIA aHAIH3.

7. PEHTreHOBCKUH aHAINU3 TEKCTYP.

8. Pentrenosckas Tonorpadusi.

9. CoBpeMeHHas1 TEXHUKA PEHTTEHOCTPYKTYPHBIX HCCIIETOBAHHMA.

ITpumep BapHaHTOB KOHTPOIBHOH PaObOTHI
1. PaccesHue rpynnoi aromoB. CTpYKTypHas aMILUIUTYa PaCCEsHUS.

2. PaccesiHre pEHTTEHOBCKOTO M3ITy4€HHsI CBOOOIHBIM DJIEKTPOHOM.
3. Onpenenenue pa3mMepoB obsiacTelt KorepeHTHOro paccesinus, hopmyna CenskoBa-Llleppepa.

6.3. TunoBble KOHTPO/IbHBIE BONPOCHI U 3aJaHUSI IJIsl IPOMEKYTOYHOH aTTeCTALUM

TunoBbie KOHTPOJIbHBIE BONPOCHI U 3aaHKs IS IPOMEKYTOUHO aTTeCTAIIMHU NpeacTaBiIeHbl B DOHIaX OLEHOYHBIX
CpezcTB

Bompocs! k sx3aMeHy

1. AMIuTyna paccesHus.

2. CTpyKTypHBI aHanu3 Kak npeodpazoBanue Dypoe.

3. Dypre-TpaHchopMaHTa MHOTOKOMIIOHEHTHOTO OOBEKTA.

4. PaccestHre CBOOOIHBIM 3IIEKTPOHOM.

5. D¢ dexTuBHOE CeueHUE pacCesHHs IEKTPOHOM.

6. ATOMHas aMIUINTYAa PacCesHHUsI PEHTTEHOBCKUX JIydeH.

7. Paccesnue rpynnoii atoMoB. CTpyKTypHasi aMILIMTYAa PacCestHUs.

8. ObparHas pemerka. CBoiicTBa BekTopa o0paTHOH pemerku. Ciepa DBanbpaa.

9. Wntepdepenuinonnas GyHKIus.

10. VYcnosue noracanus pedaekcos s OLIK u 'K pemerku.

11. ®daxTop HOpMBI.

12. VYnpyrue uckaxeHus.

13. WHTEHCHBHOCTD paccessHUsl MCKa>KEHHBIM KPHCTAJIIOM.

14. BrnmstHme TEmoBOro ABMKEHUS HA paccesHHe PEHTICHOBCKHX IJTydew.

15. daxrop lebas-Bamrepa. TemnoBoe auddysHoe paccesHue.

16. MHTEHCUBHOCTh paccesHUS OJTHOATOMHBIM Ta30M.

17. PaccessHne moj ManeiMu yriamu. PaccessHue peHTICHOBCKHX JydeH CTaperolliMU CIUIaBaMHU.
18. OCHOBBI PEHTTEHOCTPYKTypHOTO aHaimm3a. Meron Jlays, meron [lebas-Illeppepa, peHTreHOBCKas

IUppaKTOMETPHUs, PEHTTEHOBCKas Tomorpagusi.
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19. IIpupoja peHTreHOBCKUX Jydel, UX ceKTpbl. COBpEMEHHbIE NCTOUHUKH PEHTICHOBCKOIO M3Iy4eHMs IS
CTPYKTYPHOIO aHaJIHU3a.
20. JleTeKTopBl PEHTTEHOBCKOTO H3TYYEeHUSI.
21. KauecTBenHnbli (pa3oBbIi aHAIM3.
22. KommuectBeHHBIH (ha3oBbIif aHamms.
23. PenTreHoBCckuii aHANU3 TEKCTYP.
24. PentrenoBckast Tonorpagusi.
25. 3anauy, pelaeMble ¢ MOMOLIbIO CTPYKTYPHOIO aHajIu3a.

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHHUH NMPOM3BOANUTCS B BUIE KOHTPOIBHEIX padoT. HoMep BapnaHTa BHITOTHEHUS
KOHTPOJIBHBIX 3aJlaHMil Ha3HayaeTcs mpernoasaresneM. KoHTponsHBIE paboThl, IpeIycMaTPUBAIOLINE IPOBEPKY
TEOPETUUECKUX 3HAHUI, BKIIIOYAIOT OJIMH TEOPETUYECKHI BOIIpOC. Y CIIEHIHBIN OTBET HA TEOPETUUECKUI BOIIPOC BIIUSAET HA
JIOITYCK K 3a4eTy.

DK3aMEHAIIMOHHBIN OMIIET CONEP KUT JBA TEOPETHUECKUX Bompoca. OIieHKa YPOBHS OCBOCHHS IIPOTPAMMBI TPOM3BOANUTCS B
XO0JIe 3K3aMeHa, IPOBOANMOTIO B YCTHO-ITUCEMEHHOH (popMe 10 TeMaM ayJUTOPHBIX 3aHATHH, a TakXKe 110 TeMaMm,
BeIHOCHMBIM Ha CPC. OrneHKa «OTJIMYHOY» CTaBUTCS MIPU YCIOBUU MOJTHOTO U MTYOOKOTO OCBOEHMS MaTepHana Kypca.
O1eHKa «XOpOIIO» CTABUTCS IPH YCIOBUHM OCBOEHHS MaTepuaia Kypca. OLieHKa «yZOBIETBOPUTEIBLHO» CTABUTCS B Clydae
OCBOEHHs CTY[CHTOM OCHOBHBIX IIOHATUH B paMKax MaTepuaina Kypca. OLieHKa «HEYOBIETBOPUTEIBLHO» CTABUTCS B CIIydae
OTCYTCTBUS y CTYJIeHTa 0a30BBIX 3HAHUII IO KypCy B LIEJIOM, THOO IO OTAEIBHBIM €TO YaCTSIM.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBHI, 3arnaBue W3naTenbCcTBO, Pecypc
JI1.1 | Arees H. B. Pentrenorpagus MeTauIoB U CIUIaBOB Jlenunrpan : 3bC
(https://biblioclub.ru/index.php?page=book&id=100990) KYBVY, 1932
JI1.2 | Ymanckwuii 4. C. Pentrenorpadus METAIJIOB U MOJTYIPOBOTHUKOB: MOHOTpadus Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Mertamnyprus,
1969
JI1.3 | Monuna JI. H. Pentrenorpadus. KauectBeHHBINH peHTreHO(A30BBII aHATN3! TromeHns : 3bC
ydaebHOe nmocodue TromeHnckuit
(https://biblioclub.ru/index.php?page=book&id=567437) TOCYIapCTBEHHBI
11 YHUBEPCUTET,
2016
7.1.2. lonoJHUTeAbHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | KpuBormnaz M. A. Teopus paccesiHUsI pEHTTEHOBCKUX JIy4el U TEIJIOBBIX Mocksa : Hayka, 9BC
HEWTPOHOB PEANbHBIMH KPUCTAIIAMHU: MOHOTpa(us 1967
(https://biblioclub.ru/index.php?page=book&id=475633)
J12.2 | KoBOa, TpyHOB Pentrenoda3oBelii aHanms M.: U3a-Bo MI'Y,
1969
JI2.3 | Ymanckwnii 4. C,, Kpucramnorpadus, pearreHorpadust u aneKTpoHHAS Mocksa :
Ckakos 0. A, MHKPOCKOIIUS: Y4eOHUK [UIS BY30B Meramryprus,
WBanos A. H., 1982
Pactopryes JI. H.
JI2.4 |Iopait-Komum M. OCHOBBI CTPYKTYPHOTO aHAIN3a XUMHUECKUX COCTHHEHHUIL: Mocksa :
A yueOHOe nmocobue /i1l YHUBEPCUTETOB Bericmias mkona,
1989
JI12.5 | XKnanos I'. C,, JnpakunOHHEBIA U Pe30HAHCHBIN CTPYKTYPHBIN aHAIN3: Mocksa: Hayka,
Wnrommn A. C., PEHTIEHO-, JIEKTPOHO-, HEUTPOHO-, MeccOaysporpadus u 1980
Hukwuruna C. B. MeccOayIpoBCKasi CHEKTPOCKONHS : yueOHOe ocoOue st
BTY30B
JI2.6 |Beponosa B. U., Teopus paccestHUS pEHTTCHOBCKUX JIydel: YdeOHoe rocobne M.: U3n-8o MI'Y,
PeskeBuu I'. I1. JUIS BY30B 1978
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETeKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnekTpoHHBIH pecype] : anekTpoHHO-0nOmHoTeuHas cuctema (ObC) / u3natenberBo Jlane. URL:
http://e.lanbook.com/
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22 | IOpaiT [DnekTpoHHbIH pecype] : anekTpoHHO-0MbIHoTeuHast cucrema (ObC) / m3natensctBo IOpaiir. URL:
https://biblio-online.ru

93 | VHuBepcuTeTckas OubianoTeka oHIaiH [DIEeKTPOHHBIH pecypc] : aIeKTpoHHO-0nbmHoTewHas cucrema (O6C) / OO0
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekTpoHHbIi pecype] : anekTponHas oubmnoreka / Hayd. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe oGecnieyeHune

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAIUOHHO-CIPABOYHBIE CHCTEMBI

1. DnexTpoHHBIH KaTanor HaydHo# 6ubnuorexnu YenlY [DnexTpoHHSBIH pecypc] : 6a3a ganHbIX / Yensb. roc. yH-T. —
Yensgounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaibsl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pexxum noctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuaMCIMIITHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommanus Thomson Reuters. — Pexxum goctyma:
Jui 3aperucTpup. nonb3osatenei Yenl'V. — TekCT : 371€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosp3oparenei YenlV. — Teker : 21eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: ajsl 3aperucTpup. Moab30BaTeneit
UYenl'V. — TekcT : 2neKTPOHHBII.

6. ba3a maHHBIX TAPAMETPOB CTPYKTYP HEOPTaHUIECKUX W OPraHNYecKux coenunennii PDF-2;

7. ITporpammHoe obecnieuenne «Difracplusy, «Topas», «EBay;

8. Mopozora H.K. Kpucramnorpadus n Metons! uccinenoBanus cTpykryp. Korcmekt nexknuit MOU. 2004. 106 c.

9. C.B. lIpioyns, C.B.UepenanoBa. BBeneHue B CTPYKTYpHBIH aHATN3 HAHOKPHCTAIUIOB. Y4eOHOe mocooue. HoBocnOupcek,
2008. 92 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHbBI (MOAY JIST)

OcBOoeHNE AUCIUIUIMHBI OCYIIECTBIIACTCS B y4eOHOM ayIUTOPHH IIEpBOTO KOpITyca, PaCCUNTaHHOH Ha 25 cTyneHToB. Eciu
3aHATHS BEIAYTCS JJIS TOTOKA CTYAEHTOB, TO TUCIUIUIMHA BEISTCS B JIEKIIMOHHOW ayJUTOPHH IIEPBOTO KOPITyCa,
paccuntanHoif Ha 100 cTyneHTOB.

JI7is yerienmHoro 0CBOCHHS IUCIUIUTMHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYJIBTUMEINHHBIM KOMIUIEKCOM U SKPAaHOM
JUISL IEMOHCTpPALMK CIAiI0BBIX TPE3eHTaIi.

Vcrionp3yroTcest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HaydHol 6ubnuotexu YenlyY (ayautopus 206) u yueGHas nabopaTopust
BBIUUCIUTENbHOM Pu3nku Kadeapsl TeopeTndeckoit Gpusnku (ayauropus 222) 11 CaMOCTOSTENbHOM pabOThI CTYIEHTA,
OCHAII[CHHBIE IEPCOHATBHBIMI KOMITBIOTEPaMH, MYJIBTUMEIMIHHON anmapatypoil. B aymuropusx obecrieueH J0CTyI K
Pa3IUYHON CIPaBOYHON JINTEpAType, SHIUKIOIEANAM, ONOIHOTpaduecKuM U MTOJTHOTEKCTOBBIM 0a3aM TaHHEIX,
MH(OPMaLMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe ¢pu3nku KOHICHCHPOBAaHHOTO COCTOSIHUS MMEIOTCSI CTIEIHAIN3NPOBAHHEIE TA00PAaTOPHH:

JlabopaTopust peHTreHOCTpYKTYpHOTO aHamm3a Nel26, [{eHTp KOJUIEKTHBHOTO MmoJIb30BaHus «HaykoeMkre TexHoIoTum» 126
B, 126 T

Pentrenosckuit nudpaxromerp JIPOH-3, pertreHoBckuit mopomkossil qudpaxromerp Bruker DS Advance, maposas
mensHuIa FRITSCH, snepro-aucnepcuonHslit peaTreHoBckuil ciektpoMerp ARL QUANT X, KoMIBIOTEPHI €
CIIeNNaIM3UPOBAaHHBIM IIPOTPAMMHBIM OO€cIieYeHHEeM — 5 IIT.,

9. METOAMUECKUE YKA3AHMNS 151 OBYUAIOIIMXCS 10 OCBOEHMIO MCLOUILINHBI (MOIY.JI5)

OcBoenue coaepxanus yueOHON qucHUIUIUHBI «PeHTreHorpadus 1 peHTTeHOCTPYKTYPHBIN aHAIIU3» OCYILIECTBIsIETCS Ha
JIEKLHUSX U B IPOLIECCE CAMOCTOSITENILHON yueOHOM eATENbHOCTH CTYACHTOB.

JleKIIMOHHbIE 3aHATHS 00€CIEYNBAIOT TEOPETHUECKOE H3YIEHHUE TUCIUIIIHHBI. OCHOBHBIMHU METOIaMH OOYUICHHS SBIISIOTCS
nH(pOPMAMOHHO-00BACHUTENBHBIH U TpoOaeMHbIH. Ha nexuunsx u3naraercsa OCHOBHOE COIEpKaHUE TEM IIPOTPaMMEI,
IIPOBOJUTCA aHAJIU3 OCHOBHBIX IIOHATHI M PACCMATPUBAIOTCS IPUMEDHI.
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JIeKIMOHHBIA MaTepHua SIBIACTCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIS YCBOCHHS yueOHOI quciuuinHbL. Ero 00s3aTensHOo
HEOOXOANMO JIOTIOJTHATH MAaTEPHAIOM OCHOBHOH M OTIOTHUTEIIFHON INTEPATYPHI 110 TEME.

Ba)XHBIM MOMEHTOM IPH U3YUCHUH TH000H AUCIUILTUHEI SBJISETCS OpraHU3aIsl CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTtepHalia He CIeayeT CTPEMHUTBCS K MEXaHWYECKOMY 3alIOMUHAHHIO IPUBEICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHMH, ec TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 310. BriosHe 3¢ (eKTHBHOI MOXET 0Ka3aThCs MOIBITKA
HOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepUall, COJACPKAIIUNACS B PEeKOMEHIOBAaHHON
nutepatype. Takxe peKOMEHIyeTCsl pABHOMEPHO PaclpenenaTh Harpy3Ky CaMOCTOSITEIbHOTO OOYUEeHUsI B TeUEHHE
ceMecTpa.

B cnysae npuMeHeHus Ipu 00ydeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00yJIeHHs, TMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHe 00YJarOIMUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMEHH (OHNaiH-IeKIUN
(BeOMHAPBI), YaThl, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa JIMCTaHIMOHHOTo 00y4enns Moodle,
MS Office365, popymsl, 31eKTpOHHAS TOYTA U AP.).

IMpu 0Oyderny HI C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI MIEKTPOHHOE O0YdIEHHE, TUCTAHI[OHHbIC
o0Opa3oBaTenbHbIe TEXHOIOTUH MpeIycMaTPUBAIOT BOSMOXKHOCTD IIpUeMa-Tepeaud HHGOPMaIUY B JOCTYIHBIX I HUX
dbopmax.

Peanmsanust UCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00y4eHHs, TUCTAHIIHOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (fanee
— 390, JOT) ocymiecTpusieTca Ha 0cHOBaHUU «II0J103keHNUs 0 peann3alii OCHOBHBIX U JOTIOIHUTEIBHBIX 00pa30BaTeIbHbIX
HPOrpaMM C IPUMEHEHHEM IEKTPOHHOTO 00YdEHHMs M IUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepanbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTeIbHOM YIPEXKICHUH BRICIIETO 00pa3oBaHus «HesIOMHCKUH rocynapCcTBeHHbIH
yHHBepcHTEeT», «[1010keHNs 0 MopsAAKe 3aUeTa 00YJAIONIMUCS 10 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeNbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'6OY BO «Yenl V» pe3ynbTaToB 0CBOSHHUS B OPraHNU3aLUX, OCYILECTBISIOMNX
00pazoBaTeNbHYIO AESTEINEHOCTD, YIEOHBIX MIPEIMETOB, KYPCOB, IUCIUIUTHH (MOIYIIEH), IPaKTHK, TOTMOIHUTEIBHBIX
00pa3zoBaTENBHBIX TPOTPAMM» ITOCPEACTBOM IEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoi cpenst PTBOY BO
«Henl'V». B uckirouuTensHbIX cinydasx ((hopc-Maxop u T.I.) IpU peann3aniui 00pa3oBaTeNbHON AITEILHOCTH C
npumMenerreM D0, JIOT Moryr npuMeHATh KOMIIOHEHTHI, He BXOAAIINE B IEPEUCHb ANEKTPOHHOM HH(POPMAHOHHO-
00pazoBaTeNbHOM CpeIbI.

10. CIIEHUAJIBHBIE YCJIOBUSI OCBOEHUS JUCHUITIJIMHBI OBYYAIOIIUMUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE JUCHUILTMHBI HHBAIMIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBIISICTCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO0 WHGOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOY4EHHIO MHBAIMUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
Yenl'Y 1o 3ampocy o0ydaromerocs.

1. MoOubHbIE CrIeIHMaNbHBIe TEXHIYECKHE CPECTBA U JIUI C HAPYIICHUSIMH 3PEHHS: NOPTAaTHBHBIN KOMITBIOTEp
¢ BBOJOM/BBIBOZIOM mmipudToMm bpaiins c¢ cunresatopom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmpOrpaMMHON 3KpaHHOTO
pocrtyna NVDA; 3/1eKTpOHHBIE YBEIMYUTENIN ISl yAAJICHHOTO IIPOCMOTpA; BHUJICOYBEIMYUTENIN IOPTAaTUBHBIC, TH IOMIIEED;
I POBBIE TUKTOPOHEI.

2. MoOunbHbEIE CHEIUAIbHBIE TEXHUYECKHE CPENCTBA JUI JIMIl C HApYyIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHer-PCM» ¢ mepemaTuukom,
3ayIIHBIM HMHIYKTOPOM M HMHAYKIMOHHOW IeTieil; cucrema WMH(GOpPManMOHHAS [UIS CIa0OCIBIAIINX IepeHocHas «lcTox»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IpOrpaMMHpYEMBIC CIyXOBBIC aIliapaThl
UHIUBUIYaIbHOTO [TOJIh30BaHHUS.

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

ITpu HeoOXoaMMOCTH I OOYJAIOIIMXCA C HApYIIEHUSMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WU
7Ta00PaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBHOE MNpPOrpaMMHOE olecnedeHne (MporpaMma pedeBOd HaBHTalUH
NVDA, pedeBsle CHHTE3aTOPEI, 3KPaHHBIE JIYIIHI).

B yueOuble aymuTopuu oOecmednBaeTcsi OCCIPENSTCTBEHHBIM MOCTYN OIS OOYJaIONIMXCA WHBATHIOB U OOYJaIONIUXCA C
OrpaHMYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi aynuropuu, rie oOydaroTcsi MHBAIUABI U JIMIA C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBAETCA COOTBETCTBYIONIEE KOJMYECTBO MECT JUI OOYJaIOIUMXCS C yIeToM
HapyILICHUH UX 3J0POBbS.

Jlnis ocBOeHHs MUCHUIIMHBI MHBAIHIAM M JIHLAM C OTPAaHUYEHHBIMH BO3MOMKHOCTSMH 3[0pPOBbSl MPENOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CrIEIMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYH K 3JEKTPOHHBIM MCTOYHHWKAM, IPEJCTaBICHHBIM B (hOpMe SJIEKTPOHHOTO JOKyMEHTa B (hOHAE HaydHOH OMONMOTEeKH
Uenl'Y wunm sneKTpOHHO-OHONMOTEUHBIX CHCTEMAax, C IMOMOIIBIO CIEIHANBHBIX TEXHMYECKHX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO Al HE3PSIUETO MOJIb30BATENs C MPOrPaMMHBIM OOECIedeHHEM 3KPAHHOTO JOCTyNa ¢ cuHTe30M peun NVDA,
paboyee MecTO ¢ KOMIBIOTEPHBIM poJuiepoM M KiaBuatypoid Clevy ¢ OONBIIMMH KHOIIKAMH WM C pa3Jelisioieil KIIaBHIIH
HaKJIaJIKOM).

Y4ebHO-MeToAUYEeCKHe MaTepHanbl Uil OOydaromuXcs U3 4YMCIa HHBAIMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU
3/J0POBBS MIPEIOCTABIISAIOTCS B (OPMAX, aJAIITHPOBAHHBIX K OTPAaHUYCHUSM HX 310POBbS M BOCIIPUSATHS HHYOPMALIUH:

Jlnist v ¢ HapyIIeHMsSIMH 3pSHUS:

- B Ie4aTHOH (hopMe yBeNUUIEHHBIM HIPUPTOM,
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- B (hopMe TEKTPOHHOTO JOKYMEHTa,

- B opme aynuoddaiina,

- B meyaTHo# gopme mpudrom Bpaiins.

Jlns L ¢ HapyIeHUsIMU CiyXa:

- B IIe4aTHOH opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jlns i ¢ HapyLIeHHsSIMU OTIOPHO-/IBUTATENbHOTO anmapara:

- B Ie9aTHoOi popme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoaiina.

JlaHHBII TepedeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCMOCTH OT KOHTHHI€HTa O0YaIOINXCSL.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOKET OBITH YaCTHYHO WIIH
HOJTHOCTBIO OCYIIECTBICHO C HCIOJB30BAHHEM AWMCTAHIIMOHHBIX 0Opa3zoBaTenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM IUCIMIUIMHBI WHBANIWAAaMH W JIMIAMH C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCS
WHIUBHOyanbHass pabora. Ilox wHAmMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeleM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAaLMH), T.€. MAONOJHUTENFHOE pa3zbsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJIeHHOE H3yd4eHHe MaTepuana ¢ TeMH OOydalomMMHCS, KOTOpPBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalbHas BOCIMTATeNbHAs pabora. VIHAWBHIyambHBIE KOHCYIBTAIIMHM HAIPABICHBl HA MHIWBHIYATH3alNI0 OOYdCHU
U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTaKTa MEXAY INpernojaBaTelieM M OOydJaromMMCsS WHBATHAOM WM OOydarommmcs C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

ITpn mpoBemeHWM TPOIEAYPHl OLCHUBAHUS PE3YNBTATOB OOyYeHHsS HHBAIMAOB W JIMI[ C OTPAaHHMYCHHBIMHA BO3MOXHOCTSIMHU
370POBBSI TI0 TUCHHUIUIMHE OOCECIEYMBACTCS BBIIOJIHCHHE CICAYIOMNX JOIONHUTENBHBIX TPeOOBaHMI B 3aBHCHMOCTH OT
WHAMBUAYATbHBIX 0COOCHHOCTEH, 00ydaromuxcs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEYphl OLCHUBAHWS IPENOCTABISETCs B HOCTYMHOH ¢opme (ycTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOH (hopme mpudTom bpaiins, ycTHO ¢ NCTIOIB30BaHUEM YCIIYT CYpIOTIEpEBOTINKA);

6) noctymHas (opma MpesoCTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMe4aTHOH (opme, B medaTHOH opMe yBETUIEHHBIM
mpudroM, B neyaTHol Gopme mpudrom bpaiins, B opMe 31€KTPOHHOTO JOKyMEHTa, 3aJaHus 3a4MTBHIBAIOTCS aCCHCTEHTOM,
3aJJaHUs MTPEIOCTABILTIOTCS C UCTIOIB30BAaHUEM CYPIOTIEPEBOa);

B) JgoctynmHas ¢opMma MpeoCTaBlIeHHsS OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEDE,
HOHChMEHHO mpudToM bpaiins, ¢ HCIOoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBeneHNM NpoLENypbl OLEHUBAHUS PE3YNbTATOB OOy4EHHsS HHBANIKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEYCMATPHUBAETCS HCIOIB30BAHNE TEXHHMUYECKHX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJbHBIMHU
0COOCHHOCTSIMH. DTH CpPEACTBAa MOTYT OBITH mpemocraBieHsl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpernctBa. Ilpu HEoOXOAMMOCTH HHBalIMAAM U JHIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3I0POBbS IPENOCTaBIAETCS
JIOTIOJTHATEIBHOE BpeMs s MOATOTOBKM OTBETa HAa 3aJaHWs, NpOIenypa OICHWBAHHS pE3YAbTATOB OOyJeHHS II0
JUICIIUTUIAHE MOXKET IPOBOANTHCS B HECKOIBKO 3TAIOB.

IMpoBeneHne mnpouexypsl OIEHHBAHHUS pPe3yIbTaTOB OOydeHHS WHBATUIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0pOBbsI JOIYCKAETCsI C UCTIOJIB30BaHHEM JHCTAHIOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.

© ®I'BOY BO «Yenl'V»




28.03.02 Hanounxenepusi, HaHOTeXHOJI0rMH B MaTepHaJIOBeIeHUU
PII/I «PenTrenorpa¢gus u peHTreHOCTPYKTYPHBIN AHAJIU3»
I'on naGopa 2022, ounoe

[IpopekTop no yueOHo# padote yTBepxaeHo 30.05.2022 B.E. ®enopos

VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢dusnyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud

3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Ipotokon 3acenanus Ne 7 ot 14.04.2022

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) B.A. Tromen1ies

Crpykrypa paGodeili mporpamMMbl COOTBETCTBYeT npuka3y pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1



