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1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II) JAUCHUIUIMHBI COCTOUT B IPOJOJDKCHUN U3YUCHUA CTYACHTAMH OCHOB PACCCIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUCTajlllaMu, OCHOBHBIX METOAOB PECHTTCHOCTPYKTYPHBIX I/ICCJIGI[OBaHI/Iﬁ, obecneueHnn
TeopeTquch?I n HpaKTH‘{eCKOﬁ IIOJATOTOBKH B obyactu (1)1/13111‘{601(01"0 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:

- [Nommyuenue HaBBIKOB PabOTHI C PEHTTEHOBCKUMH Iu(pakToMeTpaMu (IpoOOIIOATOTOBKA, YCTAHOBIEHHE TAPAMETPOB
CBEMKH B 3aBHCHMOCTH OT ()OPMBI/COCTOSIHUS HCCIEIYEMbIX OOBEKTOB).

- OBnajieHre OCHOBHBIME METO/IaMH PEHTICHOCTPYKTYPHBIX HCCIACAOBAHHMN, TEXHUKOH POBEICHHUS SKCIIEPUMEHTA U
00pabOTKH NOTy4EHHBIX PE3yNbTATOB

Pe3yJ'ILTaTBI 06y‘ICHI/I${ 0 JUCUHUINIMHE HAITPpaBJICHbI HA JOCTHUXXCHUC NHAUKATOPOB!

VK-1.1. BeimosHseT mouck I/IH(I)OpMaL[I/II/I, OIIPEALCIIACT KPUTEPUN CUCTEMHOTI'O aHaJIn3a IIOCTAaBJICHHBIX 3a/1a4.

YK-1.2. Hcnionp3yeT KpUTHYESCKUIT aHATIM3, CHCTEMATH3aLUI0 U 00001eHne HH(POPMALIUY TS PELICHHS OCTaBICHHBIX
3amayg.

[IK-2.1: 3HaeT OCHOBHEIC B3aMMOJONOJIHAIOIINE METOAbI U METOJUKHU UCCIICAOBaHNSA CTPYKTYPhI 1 CBOMCTB
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITUOHHBIX MaTEPUAIOB

ITK-2.2: YMeer: aHanu3upOBaTh UMEIOIINECS TUTEPATYPHBIE JaHHbIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAHHUIO CTPYKTYPHI U
CBOHCTB MaTepHaJIOB; 00ECIIeYHBATh COOIIOICHIE TEXHUUECKNX YCIOBHI Ha BCEX CTAAUSIX IPOBENCHUS KOMITIEKCHBIX
UCCIEOBAHUN CTPYKTYpPhI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAIIOB

[1K-2.3: Bnaneet HaBbIKaMu pabOTHI C OCHOBHOM MpHOOPHOI 06a30# TS CCISIOBAHUS CTPYKTYPHI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OITOIT: | ®T]1.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0¥CKa 1 00paboTKH MH(OPMAIIIH

O3HaKOMHTENbHAS MPaKTHKA

BBel[eHI/Ie B CIICHUAJIBHOCTH

duzuka

BBenenue B HAaHOMH)KEHEPHUIO

Hay4no-uccnenoBarenbsckast padoTta (IoydeHUE IIEPBUYHBIX HABBIKOB HayIHO-HCCIIEI0BATEIBCKON pabOThI)

Hayuno-uccnenoBarenbckas pabora

Pentrenorpadus u peHTTeHOCTPYKTYPHBIH aHAJIH3

2.2 IMCOMILTHHBI M IPAKTUKH, J1J11 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOTYJIs1) HEOOXOIHMO KaK
NpeAnIecTBYIONIee:

BrinoiHeHue u 3anmra BLIHyCKHOfI KBaJIPI(l)I/IKaI_II/IOHHOﬁ pa6OTLI

Hay4no-nccnenoBarenbckas pabora

Hpeﬂ,[[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TMCLIIMTLINHBI
(MOZY.JI)

YK-1: CriocofeH ocymiecTB/IATh OMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMALU, IPUMEHATh CHCTEMHBIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 3124

3HaTh:

Juns noctmxenns YK-1.1: TepMHHOIIOTHIO B 00J1aCTH PEHTTEHOBCKOH TU(PPaKIINU

Ymers:

Jus noctmxenust YK-1.2: mpoBoIUTH MOWCK, KPUTUIECKUI aHAIN3 M CHHTE3 UHPOPMAIIUH MIPH PEIICHUH 33a]1a9 HAydHO-
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crp. 4

HCCIIEN0BATEIbCKOM JeITEIHOCTH

Baanern:

Jns noctmxenns YK-1.2: 3HaHUSMHA U3 00JIaCTH PEHTTEHOBCKOW TN paKIn

IIK-2: Cnoco0eH opraHu30oBbLIBATh IPOBeJAeHHE KOMILIEKCHBIX MCC/I1e/I0BAHNI CTPYKTYPbI M CBOICTB

HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPHUAJIOB

3HaTh:

Js moctmxenns ITK-2.1: yeTpoHcTBO 1 PUHIMI pabOTHI PEHTTCHOBCKHUX AU(PAKTOMETPOB, MPHUHIUIIEI 00pabOTKH

PEHTIeHOTpaMM MaTepHalioB

YMmers:

Jnsa noctrxenus [1K-2.2: mpoBoAUTE peHTIEHOCTPYKTYPHBIE HCCIEIOBAHUS MaTepHUajIoB, 00pabaThiBaTh pEHTTEHOTPAMMEI C

NPUMEHEHUEM COBPEMEHHBIX IPOTPaMMHBIX 00paboTKH

Baaners:

s noctmxennst [1K-2.3: HaBpIKaMu pabOTH Ha PEHTICHOBCKUX AU(PPAKTOMETpax, 00pabOTKU PEHTTCHOCTPYKTYPHBIX

JTAHHBIX

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHDBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 | ocHOBHBIE MIPECTABICHHS TEOPHHU PACCESTHUS PEHTTEHOBCKOTO U3TydEHHS Ha COBEPIICHHOM H Ae(heKTHOM

KpucCTaJlji€, ra3€ u >XKUAKOCTH,

3.1.2 | ocHOBHBIE TpeAcTaBIeHUs (POPMUPOBAHUS KOHTpacTa Ha U300paKeHUH, HOPMUPYEMOM METOJIOM

PEHTTCHOBCKOH TOTIOTrpadu;

3.1.3 | ocHOBHBIE METOAbI pPEHTICHOCTPYKTYPHBIX HCCHCﬂOBaHHﬁ, TCXHUKY IMTPOBCACHUS SKCIIEPUMECHTA U O6pa6OTKI/I

MOJTYYCHHBIX PE3YJIIbTATOB,

3.1.4 | mpupoIy pEeHTTEHOBCKHX Jy4eH, UX CIIEKTPHI, COBPEMEHHBIC HCTOYHUKH PEHTTEHOBCKOTO M3TYICHHS IS

CTPYKTYPHOI'O aHaJIn3a, ACTCKTOPbI pECHTICHOBCKOI'O U3JTYYCHH.

3.2 | YMeTh:

3.2.1 | pemiaTb OCHOBHBIE IPAKTUYECKHE 33124 110 UCCIIEA0BAHUIO CTPYKTYPhl MATEPHUAIOB METOIAMU
PEHTTEHOCTPYKTYPHOTO aHAJIN3a, OIICHUBATh BO3MOKHOCTH 1 00BEM TOITydaeMoi HH(popMauy Ipu
NIPUMEHEHUU PEHTITEHOBCKUX METOA0B UCCIEA0BaHNs Ul PELICHUS KOHKPETHBIX 33a4 COBPEMEHHOIO

MaTepraJIOBCACHUAA, (bId3I/IKI/I KOHACHCUPOBAHHOT'O COCTOAHUA U XMUMHHU TBEPAOTO TCa;

3.3 | Baagers:

3.3.1 | COBpeMEHHBIMU METOJIaMH PEHTIEHOCTPYKTYPHBIX UCCIEOBAHUH, a TAKKE METOJaMHu 00pabOTKH MOTY4EHHBIX

OKCIICPUMCHTAJIbHBIX PE3YJIbTATOB.

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6Lwasn TpyaoemMKkocTb 2 3ET
YacoB 1o yueOHOMY MJIaHy : 72 Bunel koHTpONIS B cemecTpax:
B TOM YHCJIC
ayJIUTOPHBIC 3aHITHS : 34 3a4eTsl 7
caMocCToATenbHas paboTa : 34,5

KOHTaKTHas pabora: 37,5

HKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJINHBI (MOJAYJIS)
Kon HanMeHoBaHHe pa3/iejioB H TeM /BU/I 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pa3gen 1. 3HaKOMCTBO ¢ peHTTeHOBCKUM JudpakToMeTpoM
1.1 OCHOBHBIE Y3JIbI, IOPSIIOK BKIIFOYEHHUS U BBIKJIFOYCHUS. 7 8 JIT.1 JI1.2 JI1.3
IIpoGomoaroToBka uccieayeMbIx 00pasmos. /J1ad/ JI1.4 J11.5J12.1
J12.2712.3
31323354
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1.2 Pentrenosckue qudpaxromerpst /Cp/ 7 16 JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
JI2.2J12.3
21323354
Paznen 2. ®a3oBblii aHa U3
2.1 O06paboTKa pEHTITeHOTPaMM € TIOMOIIHIO IPOTPAMMHOTO 00eCTICUSHHUS 7 6 JIT.1 J11.2 JI1.3
Eva, SIEva, Search/Match /J1a6/ JI1.4 JI1.5J12.1
JI2.2J12.3
31323354
2.2 O6paboTka pentreHorpamm /Cp/ 7 8,5 J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2J12.3
212233524
Pazgen 3. IIpodpunbHblii anauus
3.1 [IponiIbHBIN aHATH3 ¢ TOMOIILIO TPOrpaMMHOTO obecriedeHus Topas, 7 6 JIT.1 JI1.2 J11.3
GSAS /JIa6/ JI1.4 J11.5J12.1
J12.2J12.3
212233 24
3.2 Pasnenenne npoduist Makcumyma Ha komnoneHThI (Topas, Origin) /J1a6/ 7 4 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3
21223324
33 IIporpammel mpoduisHOTO aHamu3a /Cp/ 7 10 JIL.1J11.2 J11.3
JI1.4 JI11.5J12.1
J12.2J12.3
21223324
Paznen 4. TekcTypHbIii aHamu3
4.1 TexctypHbIii anamu3 /J1a6/ 7 6 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
J12.2J12.3
212233 24
Pa3gen 5. Arrecranus
5.1 3aueTHOE 3aHATHE, BHIIOJHEHUE KOHTPOJIBHBIX 3ananuii /J1ab/ 7 4 JI1.1 J11.2 JI1.3
JI1.4 JI11.5J12.1
J12.2 7123
212233 24
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 VHnuBuayansHble KOHCYIBTAINY, TeKyIMit KoHTpoib /MKP/ 7 3,5 J1.1J11.2J11.3
JI1.4 JI1.5J12.1
J12.2J12.3
01323354

6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

TeopeTquCKHe BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC 3a1aHUs

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUS1 U MHBIE MAaTEPHUAJIbI 11 TEKyl.l.[eﬁ aTTeCTallui

TunoBble KOHTPOJIBHBIE 3aJaHUS 1S TEKYILEH aTTecTaluy peacTaBieHbl B @OHIaX OLEHOYHBIX CPEACTB AUCLUILINHBI

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

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs sl IPOMEKYTOUHON aTTecTalluy IpeacTaBieHsl B DOHIaX OLEHOYHbBIX
CpEeAcTB

6.4. Kputepuu onieHuBaHUA

Texymuii KOHTPOJIb TEOPETHUYECKUX 3HAHMH MTPOU3BOJMUTCS B BUJIE KOHTPOJIbHBIX paboT. Homep BapnaHTa BBIIOTHEHUS
KOHTPOJIFHBIX 3aJlaHMi Ha3HayaeTcs nperno/asareneM. KoHTponbHBIE paboThI, IpeIycMaTpUBAIONIHE TPOBEPKY
TEOPETUYECKUX 3HAHUH, BKIIOYAIOT OJUH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBIN OTBET HA TEOPETUUECKUI BOIIPOC BIMAET HA
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cTp. 6

JIOIIYCK K 3a4eTy.
DK3aMEHAIIMOHHBIN OUIIET CONEPKUT JIBa TEOpeTHUeCKUX Bompoca. OLeHKa YPOBHSI OCBOCHUS MPOTPaMMBI IPOU3BOAUTCS B
XO0JIe 9K3aMeHa, TPOBOJMMOTO B YCTHO-IIMCBEMEHHON (hOpME IO TeMaM ayIUTOPHBIX 3aHATHH, a TAKXKE 10 TeMaM,
BbIHOCHMBIM Ha CPC. OrieHKa «OTIIMIHOY CTABHUTCS MPH YCIOBHHU TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
O1eHKa «XOPOIIIOY» CTAaBUTCS MPH YCIOBUH OCBOSHHS MaTepuaia Kypca. OmeHKa «yI0BIeTBOPUTEIBHOY CTaBUTCS B CITydae
OCBOCHHMS CTYZCHTOM OCHOBHBIX IIOHATHH B paMKax MaTepHaia Kypca. OleHKa «HeYI0BIETBOPUTENBHO» CTABUTCS B CIydae
OTCYTCTBUS Y CTyJICHTa 0a30BBIX 3HAHHUI MO KYpPCY B IIEJIOM, JTHOO MO OTACIEHBIM €T0 YaCTsIM.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI1.1 | Arees H. B. Pentrenorpadus METaJIJIOB U CIUIABOB: HAy4HAs JIUTEpATypa Jlenunrpan : 9BC
(https://biblioclub.ru/index.php?page=book&id=100990) KVYBVY, 1932
JI1.2 | Knanos I. C,, Pentrenorpadus Meraios: yaedOHoe mocobue Mockaa, 3bC
Ymanckwii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
T'ocynapcTBeHHO
€ HayJHO-
TEeXHUYIECKOE
M3/1aTEeNILCTBO
JIUTEPATYPHI IO
YepHOH U
LIBETHOHI
MeTaJUTypriy,
1941
JI1.3 | Ymanckuii 5. C. Pentrenorpadus MeTamIoB 1 MOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramnyprus,
1969
JI1.4 | Aanmuk B. M., CTpyKTYpHBIi aHaNIN3: (3JEMEHThI TEOPHH, 3a1aUH, Mumnck : BI'Y,
I'ymanckmii I'. A nabopaTopHbIe paboTEI) 1979
JI1.5 | Ymancknit 4. C., Kpucramnorpadus, pearreHorpadus u 371eKTpOHHAS Mocksa :
Ckaxos 0. A., MHUKPOCKOTHS: YUeOHUK TS BY30B Merannyprus,
HBanoB A. H., 1982
Pactopryes JI. H.
7.1.2. JlonoJHUTENIbHAS JTUTEPATYpPa
ABTOpBI, 3araBue WznarensctBo, | Pecype
JI2.1 | Xeiixkep J. M., PentrenoBckas nudpakToMeTpus: MOHOTpadus Mocksa : T'oc. 9BC
3esun JI. C., (https://biblioclub.ru/index.php?page=book&id=116227) U3A-BO (HH3HUKO-
Knanos I'. C. MaTeMaTHYECKONH
T., 1963
JI2.2 | ®aznutaunoBa A. I'., | IIpupona peHTT€HOBCKOTO U3IydeHHs. Y CTPOMCTBO U IPUHLIUI YemnsaOuHCK:
Mawmaes H. A. paboTHI PEHTTCHOBCKOTO AU(PAKTOMETPA: METOUICCKIE W3narenscTBO
yKa3aHus K JJabopaTtopHoii pabote YensOuHCKOTO
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,
2014
JI2.3 | CyBopos 2. B. JudpakumoHHBINA CTPYKTYPHBIH aHamu3: yueOHOE ocoOue s Mockaa : FOpaiiT, 9BC
Cro 2023
(https://urait.ru/bcode/517420)
7.2. IlepeyeHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnekTpoHHBIN pecypce] : anekTpoHHO-0nbaroTeuHas cucrema (IbC) / m3matenscrBo Jlans. URL:

http://e.lanbook.com/

92

YHuBepcurerckas 6uOInoTeka OHIaiH [DIeKTPOHHBIN pecypc] : aiekTpoHHo-0ubnnoreunas cuctema (ObC) / OO0
Jupextmenua [Ma6mumunr. URL: http://biblioclub.ru/
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23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmroTeunas cucrema (IbC) / m3narensctBo FOpatit URL:
https://urait.ru

94 | eLIBRARY.RU [OnekrpoHHbI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIHOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyeHmne

Adobe Connect Acrobat

LMS Moodle

MS Office365

Adobe Reader

Ubuntu Linux

ITO Kaspersky

OpenOffice

7.3.2 IIpodeccoHanbHBIe 6a3bl JAHHBIX U HH()POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIH KaTajor HaydHoU Oubmmorekn Uenl'Y [DnekTpoHHBIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
Yensbunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anri. — Pexkxum noctymna: TONbKO U3
CeTH yHUBepcUTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : MynmpTHANCIMIUTHHAPHAS pedepaTrBHAast 6a3a maHHBIX / kommaHus Thomson Reuters. — Pesxxum mocryma:
TS 3apeructpup. noib3osateneit YUenl'Y. — TeKcT : 3IeKTpOHHBII.

4. Scopus : petdhepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum mocryna: mis
3apeructpup. noib3osateneil Yenl'Y. — TekcT : aeKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — PexxumM qoCTyma: sl 3aperucTpup. MOab30BaTeei
UYenl'V. — TekcT : 91eKTpOHHBIH.

6. baza narnsx PDF-2 (2006)

7. IlporpamMMHOe obectieueHue sl paboThI ¢ PEHTTCHOTPaMMaMH, BXOJISIICE B KOMIUIEKT PEHTTCHOBCKHX TU(PPAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI (MOAY JIS)

OCBOEHHUE AUCIUILIHHBI OCYIIECTBIIIETCS B YIeOHOH ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOH Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCA UL IOTOKA CTY/ICHTOB, TO IUCIHUILUIMHA BEETCS B JICKIMOHHON ayIUTOPHH MIEPBOTO KOPITyca,
paccuntanHoit Ha 100 CTyIeHTOB.

Jis yCIeIHOTo OCBOCHUSI TUCIUILTUHEI ayTUTOPHUS JODKHA OBITH 000pYyI0BaHA MYIbTUMEIUHHBIM KOMILIEKCOM U 3KPaHOM
JUISL IEMOHCTpALUH CaiiIOBBIX NIpe3eHTalNi.

Hcnonb3ytoTcs 2eKTPOHHBIN YUTANBHBIN 321 HaydHoi Oubnuorexu YenlVY (aynutopus 206) u yuebHas 1aboparopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckor pusnku (ayauropust 222) Uit caMOCTOSITEIbHONH paboThI CTyICHTA,
OCHAII[eHHBIE IEPCOHAITBHBIMI KOMITBIOTEPaMH, MYJIBTUMEIUIHHON anmapatypoil. B aymuropusx obecriedeH T0CTyI K
Pa3IUYHON CIPaBOYHOM JINTEpAType, SHIUKIONECAUAM, OHOIHOTpahMueCcKUM U IIOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH(OPMaMOHHEIM pecypcaM «/HTepHeT».

Ha xacdenpe ¢pu3nku KOHICHCHPOBAHHOTO COCTOSIHUSI UMEIOTCS CTIEIMATN3UPOBAHHEIE TA00PATOPUU PEHTTEHOCTPYKTYPHOTO
aHanuza Nel26 u LleHTp KoeKTHBHOTO mofb3oBanus «Haykoemkue TexHonorum» 126 B, 126 r:

Pentrenosckuii qudpaxromerp Emma GBC, pertrenoBckuii mopomkosslit qudpaxromerp Bruker DS Advance, maposas
menbauna FRITSCH, snepro-aucnepcuonHsiii pentreHoBckui ciekrpomerp ARL QUANT X, komnbrorepsl ¢
CIIeIMaTN3NPOBAHHBIM IPOTPAaMMHBIM OOecIiedeHneM — 5 mT.,

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

OcBocHuUE COACPIKaHUA y‘ieGHOﬁ JAUCHUIUIAHBI KITPAKTUKYM IO PCHTICHOBCKHUM METOJaM UCCICAOBaAHUA MaTCpHAJIOB»
OCYHICCTBJIACTCA Ha JICKIIUAX U B IIPOLECCE CaMOCTOSITCIILHOM y‘Ie6HOI>'I JACATCIBHOCTH CTYJACHTOB.

JleKkIMOHHbBIE 3aHATHSI 00€CIIEYUBAIOT TCOPETUYECCKOC U3YUCHNUE JUCHUIITINHBI. OCHOBHBIMH METOdaMHU o6yqu1/1;1 SIBJIAKOTCA
I/IH(I)OpMaI_II/IOHHO-06’[;HCHHTCJ'II>HLII>1 n HpO6J’ICMHLIﬁ. Ha nexumsx uznaraercss OCHOBHOE COACPIKAaHUE TEM IIPpOTIpaMMBbI,
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MPOBOANTCS aHAIN3 OCHOBHBIX MMOHATHH M PACCMaTPHBAIOTCS IPUMEPBI.

JlexMOHHBII MaTepua sIBIIsIeTCS BaXKHBIM, HO HE €TUHCTBEHHBIM ISl YCBOCHUS yueOHOW AuCHUIIIHHLL. Ero 00s3aTensHo
HEO0OX0AUMO JIOTIOJTHUTH MATEPHAIIOM OCHOBHOH M JIOTIOTHUTEIIBHOM JINTEPATYPHI IT0 TEME.

Ba)XHBIM MOMEHTOM TP W3ydeHUH JTF000H AUCIATUTIHEI SBIISCTCS OPTaHU3AI CAMOCTOATEIbHON paboThl. [1pu ocBoeHNH
MaTepuala He CIIeIyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMHHAHHIO IIPUBEICHHBIX OIpeAeNeHnH, (hOPMYyITUPOBOK H
MOJIOKEHUH, ecliu TpeGoBaHus K Bam mpsiMo He yka3pIBaloT Ha 3T0. BriosHe 2 deKTUBHOM MOXKeT oKa3aThCs MOMBITKA
TIOHSTH CYTh SIBJICHHS, BEIpa0OTaTh CBOC OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COJCPKAIIUNCS B peKOMEHIOBAaHHON
nuTepartype. Takxe peKOMEHIYeTCsl pABHOMEPHO PacIIpeneNaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYIECHUSI B TCUCHHE
ceMecTpa.

B cnyyae npuMeHeHHs Tpu 00Y4CHUH AUCIUTUTHHEL QICKTPOHHOTO 00YYCHUS, TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCsI ¥ TPEHOAaBaTENs OCYIIECTBISIETCS B PEXKUME PEATFHOTO BPEMEHH (OHITAHH-IeKITN
(BeOuHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WIH OTJIOKEHHOTO BPeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderus Moodle,
MS Office365, popymbl, 3JeKTpOHHAS TOYTA U IP.).

ITpu 0OyveHny WL C OTPAaHUICHHBIMHI BO3MOXKHOCTSMH 3[J0POBBS AJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPUBAIOT BOSMOXXHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYHBIX JUIS HUX
dhopmax.

Peanm3anust qUCHHUIUTMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4YeHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (aee
— 30, I0T) ocymiecTBnsieTcss HA 0OCHOBaHUU «[10JI0KEHNMS O peann3alii OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTeIbHBIX
HIpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS U AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[107105KeHNs 0 TTOpsAAKEe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOCHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIINX
00pa30BaTeNbHYIO A TETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCIUILTUH (MOJYIEH), MPAKTHUK, JOMOTHUTEIBHBIX
00pa30BaTENbHBIX MPOrPAMM» MOCPESICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpeasl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aiui 00pa3oBaTeIbHON ISATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHb AIEKTPOHHON HH(DOPMALTNOHHO-
00pa3oBaTeNbHON CpebL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U O'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHHE AUCUUILTHHBI MHBAIUAAMH U JULAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS OCYIIECTBIISETCS C
UCIIOJIb30BAaHUEM  CIICHUANBHBIX TEXHHYECKHX CPEACTB M T0J0 HMHGOPMALMOHHBIX TEXHOJIOTHH, IPElOCTaBIIEMBbIX
PecypcHBIM y4eOHO-METOMYECKUM LEHTPOM IO OOYIEHHWIO MHBAIHIOB ¥ JIHIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy 00yJaromerocs.

1. MoOunbHble crenuagbHble TEXHUYECKUE CPEJCTBA IS JIUL C HapyHMICHUAMH 3pPEHHS: MOPTATHBHBINA KOMIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresatopom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 31eKkTpoHHBIC YBETUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOIIIEED;
uuppOBBIE TUKTO(DOHBI.

2. MoOunbHBIE cHeUanbHble TEXHUYECKHE CPEACTBA Ul JIMIl C HApYIICHWSIMH CllyXa: CHCTeMa CBOOOIHOTO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMOCThi0 ¢ FM-ycrpoiictBamu; panuoxnaccsl «Coner-PCM» ¢ nepenaTdukom,
3ayIIHBIM HMHIYKTOPOM M HHIYKIMOHHOHM IeTielf; cucreMa HMHGOPMAIMOHHAS U ClIa0OCHbIIAIUX HepeHocHas «Mcrox»
A2 co BCTPOEHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; MpPOrpaMMHpYEMbIE CIyXOBbIE ammapaThbl
WH/IMBUAYAIBHOTO MOJIb30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPAMMHOE OOECIICUeHHE 3KPAHHOTO JOCTYNa C CHHTE30M
peun NVDA; mnporpamMMmbl 3KpaHHOTO YBEIMUYEHHS; MIPOTpaMMbl PEUYEBOTO CHHTE3a Ui KOMIBIOTEPOB M HOYTOYKOB;
HPOrpaMMBbl PEYEBOTO CHHTE3a AJIsi MOOWIILHBIX YCTPOMCTB; 9KpaHHAs KIaBUATYPa; SKpaHHAS JTyIa.

ITpn HEOOXOIMMOCTH JUTA OOYJAIOMIMXCS C HApYMICHUSMH 3pEHHS Ha pabdodnmx MecTaxX A HMPOBEACHHS IPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMANbHOE IIPOrpaMMHOE obecredeHue (IporpaMMa pPeueBOH HaBHTAIHU
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIEC JIYIIbI).

B yueOHbIe aymnTopmu oOecmedmBaeTcsi OCCTIPENATCTBEHHBIH JOCTYN A OOYJalONIMXCsS WHBAJIHIOB M OOYYAIONIUXCS C
OTpaHWYCHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropmm, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH 3/I0POBBS, IIPEAyCMaTpUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MeCT [ OOYJaIOIUXCd C y4eToM
HapYIIEHUH UX 310POBBSI.

J1g ocBOEHUS NUCUUILIMHBI MHBAIMAAM U JIMLAM C OTPaHUYEHHBIMHM BO3MOXHOCTSMU 3JI0POBbsI IPENOCTABISIETCSI JOCTYIl K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH OubimmoTreke Yenl'Y, ¢ NMOMOIIBIO CHEHUATBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM MCTOYHMKAaM, IPEJCTaBICHHBIM B (pOpMe SIIEKTPOHHOIO JOKyMEHTa B (hOHIEC HAYYHOW OMONMMOTEKH
Yenl'Y wnm 3neKTpOHHO-OMONIMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYSCKHMX M IIPOTPAMMHBEIX CPEICTB
(paboyee MecTO IS HE3PSYETO IMOJIB30BATENS ¢ MPOTPAMMHBIM O00eCIiedeHHEeM SKPaHHOTO JIOCTYya ¢ chHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM H KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAMHU M C pa3Aessiomedl KIaBUIIH
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HaKJIaJIKOM).

YueOHO-METOANUECKIE MaTepHaibl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3/I0POBBS IIPEIOCTABIISAIOTCS B (OPMAX, aJAlITHPOBAHHBIX K OTPAaHUYCHUSM HX 310POBbS M BOCIIPUSATHS HHYOPMALIUH:

Jlnst v ¢ HapyIIeHMSIMH 3pSHUS:

- B IEYaTHOH (hopMe yBENUIEHHBIM HIPUPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meqatHo# popme mpudTom Bpaitis.

J1s mun ¢ HapyILeHUsIMH ciiyXa:

- B Ie4aTHOH Gopme,

- B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

Jlnist v ¢ HapyIIeHHSIMHU OTIOPHO-/ABUTATEIFHOTO alapara;

- B meyaTHoi opme,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B popme ayamodaiina.

JlaHHBIH NepeyeHb MOKeT ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHICHTA 00YUaIOIINXCSL.

Jnst MHBaNMMIOB M JIMI{ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBIEHO C HCIONB30BAHHEM AHMCTAHIIMOHHBIX 00pa3zoBaTenmbHEIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJHJaMH MW JIMLOAMH C OTrPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI  HCIIOJIBb3YETCS
WHIUBHIyanbHass paborta. [lox wWHAMBHIOyanpHOW paboTOM ToapasymeBaeTcs IBe (OPMBI  B3aWMOJICHCTBUS C
Ipero/iaBaTeNeM: HWHAWBHAyalbHas ydeOHas pabora (KOHCYIbTanWH), T.€. JONOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MarepHaia W YIIyOJ€HHOE H3ydeHHe MaTepuaja C TeMH OOy4alolMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, U
WHIMBHIyalbHas BOCIHUTATENbHAS paboTa. MHIMBHAYyaIbHbIE KOHCYJIbTAMM HANPaBJICHBl HA MHAWBHIYAJIH3ALHIO OOYIEHHS
W YCTaHOBJICHHIO BOCITUTATEIHLHOTO KOHTAaKTa MEXIY IIperojaBaTelieM M OOydJaromiMcs WHBAIMAOM WIH OOydarommmcs ¢
OTpaHUYIEHHBIMU BO3MOXHOCTSIMU 3{0POBBSI.

IIpn mpoBexeHNWHM NPOLEAYPHI OLECHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMWAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOKHOCTAMHU
3I0POBBSl IO JUCHUIUIMHE OOECIICYMBACTCSA BBINOJHEHHE CICAYIOMNX OMOTHHATEIBHBIX TPEOOBAHHN B 3aBHCHMOCTH OT
WHIVBHIYAIBHBIX 0COOCHHOCTEH, 00yIaONIIXCS:

a) MHCTPYKLMsS 10 TIOPSIKY IPOBEICHUs MPOLEAYphl OLCHUBAHMS IPENOCTABISIETCS B AOCTYMHOH (opme (ycTHO, B
NHUCBMEHHOI (hopMme, B TMCbMEHHOM (opMe mprdTom bpaiinst, ycTHO ¢ HCIOIB30BaHUEM YCIIYT CYpIONIEPEBOAUHKA);

0) nocrymHas Qopma NMpesoCcTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH Qopme, B meyaTHOH GopMe yBETHIECHHBIM
mpudToM, B nedaTHor dopme mpudTom bpailird, B popMe IEKTPOHHOTO JTOKYMEHTa, 3aJaHHS 3a4UTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BAaHUEM CYpOTIEPEBOIA);

B) JocTymHas (opMma TpeIOCTaBICHHWS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nmucbMeHHO mmpudTom bpaiins, ¢ NCmoNb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

IIpy mpoBeAeHNH NPOLEAYPHl OLEHUBAHMS PE3Y/ITATOB OOY4EHHS MHBAJIMAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
37I0pOBBSI NPELYCMATPUBACTCSI HCIIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJIbHBIMU
0COOCHHOCTSIMH. DTH CpPEeICTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpencrBa. Ilpm HEoOXOAMMOCTM HHBANMAAM U JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 3[O0POBBSI IIPEIOCTABIIACTCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, MpOLEIYpa OLCHWBAHHUS PpE3YIbTaTOB OOY4EHHS II0
JHCHUIIMHE MOKET IPOBOJUTHCS B HECKOIIBKO TAIOB.

IMpoBenenne nponexypsl OIEHWBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB M JMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOITYCKACTCsI C UCHOJIb30BAaHUEM JUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




28.03.02 Hanounxxenepusi, Hanorexnosioruu B marepuajosenenun, PIIJT «IIpakrukym no
PEHTIeHOBCKHM METOAaM MCCJIeJOBAHUS MATEPHAJIOB», 2024 I.H., ouHas ¢opma 00yueHuUst

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

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanueM kadeapbl GU3NKM KOHIEHCUPOBAHHOIO COCTOSTHUS
IIporoxon 3acemanus Ne 06 ot 17.01.2024
3aBenyrommii Kadenpoii corimacoBaHo B./l. ByuenbHUKOB

ABTOpHI (COCTaBUTEIH) B.A. TromeHueB

A.I'. ®azmuTauHoBa

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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