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1. IEJIX OCBOEHUA N CHUITJINHBI

LICJ'II) JAUCHUIUIAHBI COCTOUT B IPOJOJDKCHUN N3YUCHUSA CTYACHTAMH OCHOB PACCEIHUSA PCHTICHOBCKUX Hy‘leﬁ
COBCPLUICHHBIMU U ,ZICCI)GKTHI)IMI/I KpUCTaJllIaMHU, OCHOBHBIX METOAOB PEHTTCHOCTPYKTYPHBIX HCCJ’IC,ZIOBaHPIfI, obecrneueHnun
TeOpeTH‘ICCKOﬁ n HpaKTH‘{eCKOﬁ IIOATOTOBKHU B obiact (1)I/ISI/I‘ICCKOI‘O MaTCpraJIOBEACHM. Kpr npeaHasHavcH IJIsd
CTYACHTOB, CIICHUAJIHU3HUPYIOIIUXCS B obactu (1)1/131/11(1/1 KOHACHCHUPOBAHHOTO COCTOSHUSA BEIICCTBA U (I)I/IBI/I‘ICCKOFO
MaTCpPUaJIOBECACHNUA.

KonkpeTHbIe 3a1a4n Kypca CBOAATCS K CICAYIOMIEMY:

- I[Nommyuenue HaBBIKOB PabOTHI C PEHTTEHOBCKUMH AU(pakToMeTpaMu (IIpoOOIIOATOTOBKA, YCTAHOBIEHHE TAPAMETPOB
CBEMKH B 3aBHCHMOCTH OT ()OPMBI/COCTOSIHUS HCCIEIYEMBIX OOBEKTOB).

- OBnajieHre OCHOBHBIME METO/IaMH PEHTICHOCTPYKTYPHBIX UCCICAOBAHMMN, TEXHUKO MPOBEICHHUS SKCIIEPUMEHTA U
00pabOTKH NOTy4EeHHBIX PE3yNbTaTOB

Pe3yJ'ILTaTBI 06yquH;1 0 JUCUUINIMHEC HAITPpaBJICHbI HA JOCTHXXCHUC NHAUKATOPOB!:

VK-1.1. BeimoJiHseT IMonck I/IH(I)OpMaL[I/II/I, OIIPEALCIIACT KPUTECPUN CUCTEMHOT'O aHaJIM3a IOCTaBJICHHBIX 3a/1a4.

YK-1.2. Hcrionb3yeT KpUTHYESCKUIT aHAHM3, CHCTEMATH3aLHUI0 U 00001eHne HHPOPMALIUH TS pELICHHS OCTaBICHHBIX
3amayq.

[IK-2.1: 3HaeT OCHOBHEIC B3aMMOJONOJIHAIOIIUE METOAbI U METOAUKHU UCCICAOBAHNS CTPYKTYPBI 1 CBOICTB
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIITUOHHBIX MaTECPHUAIOB

ITK-2.2: YMeer: aHanu3upOBaTh UMEIOIIUECS TUTEPATYPHBIE JaHHBIE TI0 HOBBIM MOAX0JaM K HCCIEJOBAHUIO CTPYKTYPBI U
CBOCTB MaTepHaJIOB; 00ECIICYHBAThH COOIIIOICHIE TEXHUUECKNX YCIOBHI Ha BCEX CTAANSAX IPOBENCHNS KOMIUIEKCHBIX
UCCIIEJOBAHUI CTPYKTYpPbI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB

[1K-2.3: Bnameet HaBbIKaMHu pabOTHI C OCHOBHOM MpHOOPHO 06a30# IS HCCTIEIOBAHUS CTPYKTYPHI X CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTepPHUAaIOB

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OITOIT: | DT]1.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

CoBpeMeHHBIE TEXHOJIOTHH TI0MCKa H 00paboTKH MH(OPMALIIH

O3HaKOMHTENIbHAS MPaKTHKA

BBel[eHI/Ie B CIICHUAJIBHOCTH

dusuka

BBenenue B HAaHOMH)KEHEPHUIO

HayuHo-uccnenoBarenbsckast padoTa (MoIydeHUe TIEPBUYHBIX HABBIKOB HayIHO-HCCIIEI0BATEIIBCKON pabOThI)

Hayuno-uccnenoBarenbckas pabora

Pentrenorpadus u peHTTeHOCTPYKTYPHBIH aHAJIH3

2.2 IMCOMILTHHBI M IPAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOIYJIs1) HEOOXOIHMO KaK
npeAIecTByIONIee:

BrinonHeHue u 3amnmra BLIHyCKHOﬁ KBaJII/I(I)I/IKaI_II/IOHHOfI pa6OTLI

Hay4no-nccnenoBarenbckas pabora

Hpeﬂ,[[I/IHJ'IOMHaﬂ IIpaKTUKa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TMCLIIMTLINHBI
(MOAY.JIS)

YK-1: CriocofeH ocymiecTB/IATH NOMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMAaLMU, IPUMEHATh CHCTEMHBbIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 3124

3HaTh:

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

Ymers:

Jus noctmxenust YK-1.2: mpoBoIUTH MOWCK, KPUTUIECKUI aHAIN3 M CHHTE3 UHPOPMAIIUH TP PENICHUH 3a]1a4 HAydHO-
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HCCIIEN0BATEIbCKOMN JeITEIHOCTH

Baanern:

Juns noctmxenns YK-1.2: 3HaHUSAMHA B3 00JIaCTH PEHTTEHOBCKOW TN paKIN

IIK-2: CnnocodeH opraHu30BbLIBATh IPOBeJAeHHE KOMILIEKCHBIX MCC/IeI0BAHMI CTPYKTYPbI M CBOICTB

HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX MATEPHUAJIOB

3HaTh:

Js moctmxenns ITK-2.1: yeTpoHcTBO 1 MPpHUHIMI pabOTHI PEHTTEHOBCKHUX AU(PAKTOMETPOB, MPUHIUIIE 00paOOTKH

PEHTIeHOTpaMM MaTepHalioB

YMmers:

Jnsa noctrxenus [1K-2.2: mpoBoAUTE peHTTEHOCTPYKTYPHBIE HCCIEIOBAHNS MaTepHUajIoB, 00padaThiBaTh PEHTTEHOTPAMMEBI C

NPUMEHEHUEM COBPEMEHHBIX MIPOTPaMMHBIX 00paboTKH

Baaners:

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

JTAaHHBIX

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI Oﬁy'-lalﬂl.lll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIC MIPEACTABICHHS TEOPHHU PACCESIHUS PEHTTEHOBCKOTO M3TydEHHs Ha COBEPIICHHOM H Ae(heKTHOM

KpuCTaJlJi€, ra3€ u )XKUAKOCTH;

3.1.2 | ocHOBHBIE TpeAcTaBleHUs (OPMUPOBAHUS KOHTpacTa Ha U300paKeHUH, HOPMUPYEMOM METOJIOM

PEHTTCHOBCKOH TOTIOTpadu;

3.1.3 | ocHOBHBIE METOAbI pPEHTICHOCTPYKTYPHBIX HCCHCﬂOBaHHﬁ, TCXHHUKY MMPOBCACHUS SKCIEPUMECHTA U O6pa6OTKI/I

MOJTY4CHHBIX PE3YJIIbTATOB,

3.1.4 | mpupoy pEeHTTEHOBCKHX Jydel, UX CIIEKTPHI, COBPEMEHHBIC HCTOYHUKH PEHTTEHOBCKOTO M3TYICHHS IS

CTPYKTYPHOI'O aHaJIn3a, ACTCKTOPbI pPEHTITCHOBCKOI'O U3JTY4YCHH.

3.2 | YMeTh:

3.2.1 | pemaTb OCHOBHBIE IPAKTUYECKHE 33124 110 UCCIIEA0BAHUIO CTPYKTYPhl MATEPHUAIIOB METOIaMHU
PEHTTEHOCTPYKTYPHOTO aHAJIN3a, OIICHUBATh BOSMOYKHOCTH 1 00BEM IOITydaeMoi HH(opManny mpu
NIPUMEHEHUU PEHTITEHOBCKUX METOA0B UCCIEA0BaHNs Ul PEIICHUS KOHKPETHBIX 33a4 COBPEMEHHOTIO

MaTepraJIOBCACHMAA, (1)1/13I/IKI/I KOHACHCHUPOBAHHOT'O COCTOAHUA U XUMHHU TBEPAOTO TCa;

3.3 | Baagers:

3.3.1 | COBpeMEHHBIMU METOJIaMH PEHTTEHOCTPYKTYPHBIX UCCIEOBAHUH, a TAKKe METOJaMHu 00pabOTKH MOTY4EHHBIX

OKCIICPUMCEHTAJIbHBIX PE3YJIbTATOB.

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

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

KOHTaKTHas pabora: 37,5

HKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (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 BKJIFOYECHHUS U BBIKJIFOYCHUS. 7 8 JIT.1JI1.2 J11.3
[IpoGomoaroToBka uccieayeMbIx 00pasmos. /J1ab/ JI1.4 J11.5J12.1
2.2
31323354
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1.2 Pentrenosckue qudpaxromerpst /Cp/ 7 16 JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
2.2
31323354
Paznen 2. ®a3oBblii aHaIu3
2.1 O06paboTKa pEHTTeHOTPaMM C TIOMOIIBIO IPOTPAMMHOTO 00eCTICUSHHS 7 6 JIL.1J11.2 J11.3
Eva, SIEva, Search/Match /J1a6/ JI1.4 J11.5J12.1
2.2
31323354
2.2 O6paboTka pentreHorpamm /Cp/ 7 8,5 J1.1J11.2J11.3
JI1.4 J11.5J12.1
2.2
31323354
Pazgen 3. IIpodpunbHblii anaaus
3.1 [Ipo¢uibHBIN aHATH3 ¢ TOMOIIBIO TPOrpaMMHOTO obecriedeHus Topas, 7 6 JIT.1 JI1.2 JI1.3
GSAS /JIa6/ JI1.4 J11.5J12.1
.2
31323354
3.2 Pasnenenne npoduist Makcumyma Ha komnoneHThI (Topas, Origin) /J1a6/ 7 4 JIL.1J11.2 J11.3
JI1.4 JI1.5J12.1
2.2
31323354
33 IIporpammel mpoduisHOTO aHamu3a /Cp/ 7 10 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
2.2
21323354
Pa3nen 4. TekcTypHbIii aHaIu3
4.1 TexctypHbIii anamu3 /J1a6/ 7 6 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
2.2
21323354
Pa3gen 5. Arrecranus
5.1 3aueTHOE 3aHATHE, BHIIOJHEHUE KOHTPOJIBHBIX 3a1anuii /J1ab/ 7 4 JI1.1 J11.2 JI1.3
JI1.4 J11.5J12.1
J12.2
212233 24
Pa3gen 6. Mnasi koHTaKkTHas padora
6.1 WnunuBuayansHble KOHCYIBTAINY, TEKYIHt KOHTpoub /MKP/ 7 3,5 J1.1J11.2J11.3
JI1.4 J11.5J12.1
J12.2
01323354

6. POHJI OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

TeOpeTI/I‘{CCKI/Ie BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC 3a1aHHs

6.2. TunoBkie KOHTPOJIbHBIE 3a1aHUSI U MHBIE MaTEPHUAJIbI 15 TEKyl.l.[eﬁ aTTeCTallui

TunoBble KOHTPOJIBLHBIE 3aJaHUS 71 TEKYILEH aTTecTaluy MpeacTaBieHbl B @OHIaX OLEHOYHBIX CPEACTB AUCLUILINHBI

6.3. TunoBbie KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOMemyTO‘lHOﬁ aTTreCcTalumn

TunoBble KOHTPOJIbHBIE BOIPOCH! U 3aAaHMs ISl IPOMEKYTOUHOU aTTecTalluy IpeacTaBieHbl B DOHIaX OLEHOYHBIX
CpEeAcCTB

6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOJIb TEOPETUYECKUX 3HAHUI MIPOU3BOAUTCA B BUE KOHTPOIBHBIX paboT. Homep BapuaHTa BHINOIHEHHS
KOHTPOJIFHBIX 3aJlaHMi Ha3HavyaeTcs npernoaBareseM. KoHTponbHBIE paboThI, IpeIycMaTPUBAIONIHE TPOBEPKY
TEOPETUYECKUX 3HAHUM, BKJIIOYAIOT OJAUH TEOPETUYECKUI BOIIPOC. Y CIIEIIHBIN OTBET HAa TEOPETUYECKUI BOIIPOC BIMSAET Ha
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JIOIIYCK K 3a4eTy.
DK3aMEHAIIMOHHBIN OUIIET CONEPKUT JIBa TEOpeTHUECKUX Bompoca. OleHKa YPOBHSI OCBOCHUS MPOTPAMMBI IIPOU3BOAUTCS B
XO0JIe 9K3aMeHa, TPOBOJMMOTO B YCTHO-IIMCBEMEHHON (hOpMe M0 TeMaM ayIUTOPHBIX 3aHATHH, a TAKXKE 10 TeMaM,
BeIHOCHMBIM Ha CPC. OlieHKa «OTIIMIHOY CTABHUTCS MPH YCIOBHHU TIOJHOTO U TIIYOOKOTO OCBOCHHS MaTepHala Kypca.
O1eHKa «XOPOIIOY» CTAaBUTCS MPH YCIOBUH OCBOSHHS MaTtepraia Kypca. OleHKa «yIOBIETBOPUTEIBEHO» CTABUTCS B CIydae
OCBOCHHMS CTYJCHTOM OCHOBHBIX IIOHATHH B paMKax MaTepHuaia Kypca. OleHKa «HEYIOBIETBOPUTENBHOY» CTABUTCS B CIydae
OTCYTCTBUS Y CTyJICHTa 0a30BBIX 3HAHUI MO KYpPCY B IIEJIOM, JTHOO MO OTACIEHBIM €T0 YaCTsIM.

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTOpBI, 3arnasue WsnarensctBo, | Pecypc
JI1.1 | Arees H. B. Pentrenorpagus METaJIJIOB U CIUIABOB Jlenunrpan : 9BC
(https://biblioclub.ru/index.php?page=book&id=100990) KYbVYY, 1932
JI1.2 | XKnanos I'. C,, Pentrenorpadus Meramios Mocksa, 9BC
Ymanckwii . C. (https://biblioclub.ru/index.php?page=book&id=103647) Jlenunrpan :
I'ocynapcTBeHHO
€ HayJHO-
TEeXHUYIECKOE
U3/1aTEeNILCTBO
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., CTpyKTYpHBI aHaNIN3: (3J1EMEHTBI TEOPHH, 3a1aUH, Mumnck : BI'Y,
I'ymanckmii I'. A nabopaTopHbIe paboThI) 1979
JI1.5 | Ymancknit 4. C., Kpucramnorpadus, pearreHorpadus u 371eKTpOHHAS Mocksa :
Ckaxos 0. A., MUKPOCKOTHS: YUeOHUK AJIS BY30B Merannyprus,
HBanoB A. H., 1982
Pactopryes JI. H.
7.1.2. JlonoJHUTENbHAS JTUTEPATYpPa
ABTOpBI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Xeiixep J. M., PentrenoBckas nudpakToMeTpus: MOHOTpadus Mocksa : T'oc. 9BC
3esun JI. C., (https://biblioclub.ru/index.php?page=book&id=116227) U37A-BO (HH3UKO-
Knanos I'. C. MaTeEMaTHYECKON
T., 1963
JI2.2 | ®aznutaunoBa A. I'., | IIpuposa peHTT€HOBCKOTO U3IydeHHs. Y CTPOMCTBO U IPUHLIUIL YemnsaOuHCK:
Mawmaes H. A. paboTHI PEHTTCHOBCKOTO AN(PAKTOMETPA: METOUIECCKIE W3narenscTBO
yKa3aHus K JJabopaTtopHoii pabote YensOuHCKOTO
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2014
7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"
O1 |Jlanb [DneKTpoHHSBIH pecypc] : anekTpoHHO-O0ubanoreuHas cuctema (ObC) / u3narenscrBo Jlans. URL:
http://e.lanbook.com/
92 | YHuBepcuTeTcKas OMOIMOTeKa OHIAWH [ DIEKTPOHHBIH pecypc] : aaekTpoHHo-0nbmmoteunas cuctema (OBC) / 000
Hupextmenua [Ma6mumuar. URL: http://biblioclub.ru/
23 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-O0nbaroTeunas cucrema (3bC) / m3narensctBo FOpaiit URL:
https://biblio-online.ru
94 | eLIBRARY.RU [OnekTpoHHBI# pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. URL:

http://elibrary.ru/defaultx.asp
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7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IIporpammHoOe obecnieyeHune

Adobe Connect Acrobat

LMS Moodle

MS Office365

Adobe Reader

Ubuntu Linux

7.3.2 lIpodeccuonanbHpie 02361 JTAHHBIX U HH(OPMALHOHHO-CIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTajor HaydHO#H Oubnuoreku Yenl'V [DnekTpoHHbIN pecype] : 6a3a qanHbIx / Yensnd. roc. yH-T. —
Yenabunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Peskum octymna: TOJIbKO K3
CeTH yHuBepcutTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : MymbTHANCIIMIUTHHAPHAS pedepaTuBHAs 0a3a qaHHBIX / kommanus Thomson Reuters. — Pexxum noctyna:
Juid 3aperucTpup. nonb3osatenei Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anrn. — Pexxum mocryna: s
3apeructpup. nosup3osarene YenlV. — Teker : 2neKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum qocTyma: asst 3aperucTpup. Noap3oBaTeneit
YenlV. — TekcT : 31eKTPOHHBIN.

6. baza nannbeix PDF-2 (2006)

7. IIporpammHOe obecrieueHne Uit paboThI C PEHTTEHOTPAMMAaMH, BXOAAIIEE B KOMIUICKT PEHTTEHOBCKHX JH(PAKTOMETPOB
Emma (GBC) u D8 Advance (Bruker)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JISA)

OcBoeHUE AUCIUILIHHBI OCYIECTBISIETCA B YI€OHOH ayJUTOPHUHU IIEPBOTO KOPITyca, paCCUUTAaHHOI Ha 25 cryaeHToB. Ecim
3aHATUS BEAYyTCs I MOTOKA CTYJIEHTOB, TO IUCIUILUIMHA BEJETCs B ICKIMOHHON ayAUTOPUH MEPBOTO KOPITyCa,
paccuuranHoi Ha 100 CTyqeHTOB.

JI7s yCremHoro 0CBOCHMUS TUCIMIUTMHBI ayTUTOPHSI JOJDKHA OBITH 000PYI0BaHA MYAbTHMEIUHHBIM KOMIUIEKCOM U SKpaHOM
JUTSL IEMOHCTPAIMH CIaiIOBBIX TPE3eHTAIH.

Hcionb3ytoTes 2NIeKTPOHHBIA YHTATBHBIN 3a)1 HayaHoU Onbmuotexu Yenl'V (aymutopus 206) u yaeOHas JlabopaTtopus
BBIUHUCIIUTENBHOHN (Gr3nku Kadenpsl TeopeTndeckoit Gu3uku (ayauropus 222) Ut cCaMOCTOATENbHON pabOTHI CTy/IeHTa,
OCHAII[EHHBIE IEPCOHATBHBIMI KOMITBIOTEpaMU, MyIbTUMEIUHHOM anmapaTypoil. B aynmuropusix obecrieueHn 1OCTyI K
Pa3IMYHON CIPABOYHON JIUTEPATYPE, SHIMKIIONEAUSIM, ONOIMOorpadMuecKuM 1 MOJTHOTEKCTOBBIM 0a3aM JJaHHbIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

Ha xadenpe GU3MKH KOHASHCHPOBAHHOTO COCTOSHUS HMEIOTCS CIICIIMATM3UPOBAHHbBIE Ta00PATOPHH PEHTICHOCTPYKTYPHOTO
ananm3a Nel26 u LlenTp kosekTuBHOTO Mosib3oBaHus «Haykoemkue texHonorun»126 B, 126 r:

PentrenoBckuii nudpaktromerp Emma GBC, peHTreHoBcKuit mopomkoBsii nudpakromerp Bruker D8 Advance, maposas
MmenbHuLa FRITSCH, snepro-aucnepcuonnslil penrreHoBekuil cnekrpomerp ARL QUANT X, koMnbrorepsl ¢
CIIeIMaTN3UPOBAHHBIM IIPOTPaMMHBIM OOecIieueHueM — 5 mrT.,

9. METOAUYECKHUE YKA3AHUS 1JIAA OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OcBoeHHE cofepKaHus yaeOHOH TUCIUIUINHEI «IIPAKTUKYM MO PEHTTCHOBCKHM METO/IaM HCCIIEAOBAHNS MAaTEPHAIOBY»
OCYILECTBIISETCS Ha JIEKIUSIX U B IIPOILIECCE CAMOCTOATENBHOM yueOHOM NeATeIbHOCTH CTYAEHTOB.

Jlex1IMOHHBIE 3aHATHS 00ECTICUMBAIOT TEOPETHIECKOE H3yUCHUE TUCHUIUIMHBI. OCHOBHBIMH METOAAMH OOYUCHUS SIBIISIIOTCS
nH(GOPMAMOHHO-00BICHUTENEHEIHN 1 TpoOIeMHbIH. Ha nexunsax m3naraercs OCHOBHOE COJEpKaHUE TEM IIPOTPaMMEI,
IIPOBOJUTCS aHAJIU3 OCHOBHBIX IIOHATUI U PACCMATPUBALOTCSI IPUMEDEI.

JleKIMOHHBIN MaTepuan ABIIeTCS BaXXHbIM, HO HE €IMHCTBEHHBIM I YCBOEHHs yueOHOM auciumiuHsl. Ero o6s3aTensHo
HE0OX0ANMO JIOTIOJTHATE MAaTEPHAIOM OCHOBHOH W JIOTIOTHUTEIIFHOM JINTEPATYPHI 110 TEME.

Ba)XHBIM MOMEHTOM TP W3y4CHUH JTFO00H AUCITUIHEI SBIISCTCS OPTaHU3AIS CAMOCTOATEIbHONM paboThl. IIpn ocBoeHNH
MaTepuaa He ClefyeT CTPeMUTHCS K MeXaHWIeCKOMY 3alIOMHHAHUIO IIPUBEICHHBIX OIpeeNeHn, (opMyIupoBOK U
TIOJIOKEHHMH, eclti TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3¢(ekTHBHOI MOXKET OKa3aThCsl MOIBITKA
TIOHATH CYTh SIBJICHHS, BEIpaOOTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepHall, COJCPKAIUNCS B pEKOMEHIOBAaHHON
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nurepartype. Takxe peKOMEHIyeTCsl pABHOMEPHO PACIPEneNiTh Harpy3Ky CaMOCTOSITENIBHOTO OOYICHUS B TCUCHHE
ceMecTpa.

B cnyuae npumMeHeHus pr 00y4eHUH AUCIUTUTHHEL QJICKTPOHHOTO 0O0YYEHUSI, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMXCSI ¥ TPEHOAaBaTENsI OCYIIECTBISIETCS B PEXKUME PEATEHOTO BPEMEHH (OHIAHH-IeKIN
(BeOuHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WK OTJIOKEHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderns Moodle,
MS Office365, popymsbl, 3JEKTpOHHAS TOYTA U IP.).

ITpu 0OydeHny UL C OTPAaHUICHHBIMHI BO3MOXKHOCTSMH 3[J0POBBS JJIEKTPOHHOE 00ydeHHUE, TUCTaHIIHOHHEIC
00pa3oBaTeIbHBIE TEXHOJIOTHH MPETyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYHBIX JUIS HUX
(hopmax.

Peanm3anust qUCHHUIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YYEHHS, TUCTAaHIIMOHHBIX 00pa30BaTelbHBIX TEXHOJIOTHI (Iaee
— 30, I0T) ocymiecTBnsieTcs: Ha OCHOBaHHUU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIFHBIX 00pa30BaTebHBIX
IpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UensOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO A TETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLUUILTUH (MOIYJEi), MPAKTHUK, JOMOJHUTEILHBIX
00pa30BaTENBLHBIX MPOrPAMM» MOCPESICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHO cpensl DT BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aii 00pa3oBaTelbHON ASATEITLHOCTH C
npumeHerueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUCHD AIIEKTPOHHON HH(DOPMALIHOHHO-
00pa3oBaTeNbHON CPeIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOHIUMHUCH C
HHBAJIMTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHHE AUCUUILTHHBI MHBAIUAAMH U JULAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS OCYIIECTBIISETCS C
UCIIOJIb30BAaHUEM  CIICHUANBHBIX TEXHHYECKHX CPEACTB W T0JO0 HMHGPOPMALMOHHBIX TEXHOJIOTHH, IPElOCTaBIEMBbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYIEHHWIO WHBAIHIOB ¥ JIMIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 310POBBS
Yenl'V mo 3ampocy 00yJaromerocs.

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

2. MoOunbHBIE CleNUaNbHble TEXHUYECKHE CPEACTBA Ul JIMI[ C HApYIICHWSIMH CllyXa: CHCTeMa CBOOOIHOTO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; panuoxnaccsl «Coner-PCM» ¢ nepenaTdukom,
3ayIIHBIM HMHIYKTOPOM M HHIYKIHMOHHOHM IeTielf; cucreMa HMHGOPMAIMOHHAS U ClIa0OCHBIIAIUX HepeHocHas «McTox»
A2 co BCTPOEHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMmepa; MpPOrpaMMHpYEMbIE CIyXOBbIE ammapaTbl
WHIBHIYAIEHOTO ITOJIH30BAHMS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPAMMHOE OOECIICUeHHE 3KPAHHOTO JOCTYNIAa C CHHTE30M
peun NVDA; mnporpamMMmbl 3KpaHHOTO YBEIMYEHHUS; MPOTPaMMBl PEUYEBOTO CHHTE3a Ui KOMIIBIOTEPOB M HOYTOYKOB;
IporpaMMbl PEUYEBOTO CHHTE3A AJIsl MOOMIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SKpaHHas JIyma.

ITpn HEOOXOMMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHUSIMH 3pEHHS Ha pabdodnmx MecTaxX A IMPOBEACHHS NPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENMANBHOE IIPOrpaMMHOE obecredeHue (IporpaMMa peueBOd HaBHUTAIHH
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIC JIYIIbI).

B yueOHBIe aymuTopnmu oOecmedmBaeTcsi OCCTIPENATCTBEHHBIH JOCTYN IS OOYJalONIMXCS WHBAJIHIOB M OOYYAIONIUXCS C
OTpaHWYICHHBIMH BO3MOJXKHOCTSIMH 3JI0pPOBBSl. B kaxmol ayauropmum, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH 3/I0POBbS, IIPEAyCMaTPUBAETCA COOTBETICTBYIOLIEE KONMYECTBO MeECT [ OOYJaIOIUXCS C y4eToM
HapYIIEHUH UX 310POBBSI.

Jig ocBOEHUS QUCUUILIMHBI UHBAIMAAM U JIMLAM C OTPaHUYEHHBIMHM BO3MOXHOCTSMU 3JI0POBbsI IPENOCTABISIETCSl JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OubmmoTreke Yenl'Y, ¢ MOMOIIBIO CHEHUANBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM MCTOYHMKAaM, IPEJCTaBICHHBIM B (pOpMe SIICKTPOHHOIO JOKyMEHTa B (hOHIEC HAYYHOW OMONMMOTEKH
Yenl'Y wmnm 3neKTpOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYSCKHMX M IIPOrPAMMHBIX CPEICTB
(pabovee MecTO IS HE3PSUYETO IMOJIB30BATENS ¢ MPOTPAMMHBIM O0OECIIedeHHEeM SKPaHHOTO JIOCTYIMa ¢ chHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM H KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAMHU M C pa3Aessiomiedl KIaBHIIH
HaKJIAIKOM).

Y4eOHO-MeTOAUYECKHEe MaTepHaibl Uil OOydJaromuxcss W3 4YHCIa HHBAIMAOB M JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0POBBsSI IPEIOCTABIIOTCA B (POPMAX, afalITUPOBAHHBIX K OTPAHHUCHUSIM UX 310POBbS U BOCIPHATHS HH(pOpMaIUu:

Jlns L ¢ HapyLIeHUSIMU 3PEHUSL:

- B IEYaTHOH hopMe yBETHICHHBIM IIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,
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- B meqatHo# (opme mpudTom Bpaitis.

s mun ¢ HapylLeHUsIMH cTyXa:

- B Ie4aTHOH Gopme,

- B (hOpMe 3ITEKTPOHHOTO JOKYMEHTA.

Jlnst vn ¢ HapyIIeHHsSIMH OTIOPHO-/ABUTATEIFHOTO anapara;

- B meuaTHo opme,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayamodaiina.

JlaHHBIH epedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00yJarOITUXCS.

Jnst MHBaNMMIOB M JIMI{ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBIEHO C HCIONB30BAHHEM ANCTAHIIMOHHBIX 00pa3zoBaTenbHEIX TexHonoruid (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHHMM [UCHMIUIMHBI HHBalIWAaMH M JMIAMH C OTPAHHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbS HCIOIb3YeTCs
WHIUBHIyanbHass pabora. [lox wWHAMBHIOyadpHOW paboTOM ToApasymeBaeTcs 1B (OPMBI  B3aWMOJICHCTBUS C
IperoaBaTeNneM: HWHAWBHAyalbHas ydeOHast pabora (KOHCYIbTanWH), T.€. JONOJHHUTEILHOE pa3biCHEHHE YIeOHOTO
MaTepuana M YIIyOJIeHHOE W3ydyeHHe MaTepHana C TeMH OOydalonluMUcs, KOTOpbIE B OSTOM 3aMHTEPECOBAaHBI, U
WHIMBHIyalbHas BOCIHUTATENbHAs paboTa. MHIMBHAYyaIbHbIE KOHCYIbTAlMM HANpPaBJICHBl HA WHAWBHIYAJIH3ALHIO OOYIEHHS
W YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTAaKTa MEXIYy IIperojaBaTelieM M OOydJaromuMcs WHBAIMAOM WIH OOydarommMmcs ¢
OTpaHUYIEHHBIMU BO3MOXHOCTSIMU 3{0POBBSI.

ITpu mpoBemeHHM NpoOLEAYpHl OLEHUBAHUS PE3yNbTATOB OOy4eHHS HHBANIKMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSI IO JUCHUIUIMHE OOECIICYMBAETCS BBINOJHEHHE CIEAYIOMNX OMOTHHUTEIBHBIX TPEOOBAaHHWN B 3aBHCHMOCTH OT
WMHIBHIYAIBHBIX 0COOCHHOCTEH, 00YIaOIIXCs:

a) MHCTPYKIMS MO TIOPAOKY IPOBEJECHHUS IPOIEAYPhl OIEHHUBAHUS MPENOCTaBIseTCd B AOCTYNHOW ¢opme (ycTHO, B
NHUCBMEHHOIT (hopMme, B TMCbMEHHOM (opMe mprudToM bpaiiins, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIOIEPEeBOAUNKA);

0) nocrymHas Qopma NMpesocTaBIICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMedaTHOH (opme, B medaTHOH (GopMe yBETHIESHHBIM
mpudToM, B medaTHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3aaHHS 3a4YUTHIBAIOTCS ACCHCTEHTOM,
3aJlaHusl MPEeIOCTABISIIOTCS C HCIOIb30BaHUEM CypIONEPEBOA);

B) HocTymHas (opMma TpeIoCTaBICHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHO 1mpudTom bpaiins, ¢ NCIoIb30BaHHEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANIHMAOB U JHI[ C OTPAaHUYECHHBIMHU BO3MOXHOCTSIMU
37I0pOBBSI NPELYCMATPUBACTCSI HCIIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJbHBIMU
0COOCHHOCTSMHU. DTH CpPEeICTBAa MOTYT OBITH mpemoctaBieHbl YenlY wiam MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cperncrBa. Ilpm HeoOXOAMMOCTH HWHBANHAAM U JIMIAM C OTPAaHWYCHHBIMU BO3MOXKHOCTSMH 3I0POBBS IIPETOCTaBIISCTCS
JONMOIHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHus, NOpoLeAypa OLEHHMBAaHMS pe3yIbTaTOB OOydeHHs 0
JUICIIUTUIAHE MOYKET POBOIUTHCS B HECKOJIBKO 3TAIOB.

IMpoBenenne mpoLenypsl OIEHMBAHHUS pPE3yIbTaTOB OOY4EeHWS WHBAIUIOB M JIMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBBsI JOIIYCKAETCsI C UCTIOIB30BaHHEM JHCTAHIIHOHHBIX 00pPa30BaTENbHBIX TEXHOIOTHH.
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VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun
3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTED) B.A. TromeH1IeB

A.T. ®asnmurouHOBa

Crpykrypa paGodeili mporpamMMsbl COOTBETCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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