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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucoumminHel "OnpeneneHre KPUCTAIMIECKUX CTPYKTYp'" 10 HalpaBJISHHUIO ITOTOTOBKI
(cnenmanbHocTH) 03.04.02 "Ouzuka" HanpasieHHOCTH (Ipoduinio) Pu3Kka KOHICHCHPOBAHHOTO COCTOSHHS crp. 3
Beniectea PI'BOY BO «Uenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Hensmu qucuumuinesl «ONpeaeneHue KpUCTAIIMUECKUX CTPYKTYP» SBIISIIOTCS U3Y4EHUE TEOPETUUECKUX OCHOB METOI0B
pacmuppOBKH KPACTAIHIECKIX CTPYKTYpP IO JaHHBIM AU(DPAKIIMOHHBIX YKCIIEPIMEHTOB, OBIAJICHUE IIPHEMaMU
UCIIONIb30BaHMs 3TUX METO0B B HCCIIEI0BATENbCKON paboTe, 3HAKOMCTBO C COBPEMEHHBIMH ITPOTPaMMHBIMH KOMILIEKCAMU
JUIS CTPYKTYPHOI'O aHAJIN3A.

38.,2[8.‘{1/1 JUCHUIIIINHBI:

L. W3yueHue mporeccoB paccesiHUus PeHTICHOBCKUX Tydel KpPHCTAILIOM.

2. W3yuenne mMeTonoB penreHus (Ha30BOH MPoOIEMBl U ONPEAEICHNUsT KOOPAUHAT aTOMOB B DJIEMEHTapHOH s4eiike
KpHCTaja.

3. OBnajieHHe HaBBIKAMH PabOTHI C MPOrPaMMHBIMU KOMIUIEKCAMH Ul CTPYKTYPHOTO aHaju3a.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIITMHE HAITPABJICHBI HA JOCTUKECHUC NHIUKATOPOB!

[TK-2.1. O6namaet 3HAHUSIMH O TIEPETOBOM OTEYECTBEHHOM U 3apyOeKHOM OIIBITE IKCILTyaTalld U TEXHUIECKOTO
00CITy>KHBaHHS JIEKTPOHHOTO 000PYIOBaHUS.

I1K-2.2. [leMOHCTpUpYeT YMEHNE CTaBUTh HAYYHBIC 3a7[a4l B 00JIacTH (DM3UKH KOHIACHCHPOBAHHOTO COCTOSHHMS BEIIECTBA
pelIaTh UX C UCTIOIb30BAaHUEM COBPEMEHHOTO 000PYIOBaHMS U OTEUECTBEHHOTO U 3apYOEXKHOTO OIBITA

ITK-2.3. ImeeT mpakTH4eCcKuit ONBIT (HABBIKM) MPOBEICHHUS HAYYHO-UCCIIEIOBATEIBCKAX PAOOT, OMUPAsICh HA HCIONIb30BAHUE
COBPEMEHHOT0 000PYJOBaHUS U OTEUECTBEHHOIO U 3apyOEXKHOTO OMBITA

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Luxn (paszen) OIOI: | B1.B.JIB.02.01

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al0IIerocs:

JIis yCTeImHoro yCBOSHUS TUCHUILUTAHBI «ONIpefeneHrne KPHCTAJUINYECKUX CTPYKTYP) 00YHaIONIHecst JOKHBI H3YIUTh
TaKye AUCLUILTHHEL, KaK (PU3MKa KOHJICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA, ONTHKA, KpHCTAIIOrpadus, peHTreHorpadus u
3NIEKTPOHHAsE MUKPOCKOMHsI, 00pa3oBaHHE KPUCTAILIOB.

®dazoBbie MpeBpalICHUs B JUCIIEPCHBIX CUCTEMAaXx

CoBpeMeHHBIE TeXHOJIOTHH TI0MCKa H 00paboTKH HH(OPMAIIH

O06pa3oBaHKe KPUCTAIIIOB

®du3nka (Ga3oBBIX IEPEXOI0B

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeanIecTBYIOIIEe:

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

[IpennumiomHas npakTuka

HayuHo-uccnenoBarensckas pabora

3. KOMIETEHIIMHA OBYYAIOWUETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJYJIS)

IK-2: Cnoco6HOCTh CTABHTH HAyYHbIE 3a1a4Yd B 00J1aCTH (PU3UKH KOHIEHCHPOBAHHOI0 COCTOSIHHS BEIECTBA H
pelaTh X ¢ HCMOJIb30BAaHNEM COBPEMEHHOT0 000PYI0BAHUS H 0T€YECTBEHHOI0 U 3apy0e;KHOT0 ONBITA

3HaTh:

Jnsa noctmwxenus [TK-2.1: metoas perenus $hazoBoii mpoOiaeMsl

YMmers:

Jis noctmxenus I1K-2.2: BeIOUpATh yCIOBUS SKCIIEPUMEHTA U CPEACTBAa 00pabOTKU €ro pe3ynbTaToB

Buaanern:

Juis moctmxenns 11K-2.3: HaBbIKAMU HCTIOJIB30BAHUS KPUCTAIIIOTpahuueckux 06a3 JaHHBIX

B pe3ynbTaTe 0CBOEHHS AUCHHILUIMHBI 00YIAIOIIMIACS T0KEeH

3.1 |3narn:

3.1.1 | TeopeTHUECKE OCHOBBI ONPEACIICHHS CTPYKTYPBI HAa OCHOBE PE3Y/IbTaTOB JU()PAKLIMOHHOTO SKCIIEPUMEHTA

3.2 | YMmeTh:
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3.2.1 | IpUMEHATH Ha TIPAKTHUKE METOJIBI OMPECTICHUS KPUCTAIUIMIECKUX CTPYKTYP
3.3 | Baagers:
3.3.1 | HaBbIKaMH pabOTHI ¢ MPOTPAMMHBIMH KOMILIEKCAMU JAJISI CTPYKTYPHOTO aHaIu3a
4. OFbEM JUCIHUIIJIMHBI (MO Y JIS)
O6Lwas TpyaoemMKocTb 2 3ET
YacoB 1o yaeOHOMY IUIaHY : 72 Bunsl koHTpONS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHS : 12 9K3aMeHBI 3
caMoCTosTeNbHas paboTa 18,6
4acoB Ha KOHTPOJIb : 36
KOHTaKkTHas pabora: 17,4
UKP: 5,4
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIIUMHBI (MOAY JIS)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUJA 3aHATHA/ Cemecrt | Hacos Jlutepartypa
3aHATH p / Kype
Pa3nen 1. BBenenue. ®a3oBas npodiiema. PaccesiHue peHTreHOBCKHX
Jy4eil KPHCTAJJIOM
1.1 CTpyKTYpHBII aHAJN3 Kak mpeobpazoBanue Dypbe. J[Ba sTama 3 2 JIT.1JI1.2 JI1.3
CTpyKTypHOTO aHamm3a. Pa3oBas npobiema. /JIex/ JI1.4J12.1 J12.2
J2.3J12.4 J12.5
21223324
1.2 PaccesitHue peHTTeHOBCKUX JTy4el UAealbHbIM U peabHbIM KPUCTAIIIOM. 3 2 JIT.1JI1.2 JI1.3
CTpyKTypHas aMIUTUTya OTpakeHns. VIHTeHCHBHOCTH OTpakeHus. /JIex/ JI1.4J712.1 J12.2
J2.3J12.4 J12.5
21223324
1.3 ATOMHBIC aMIUTUTY/IBI PACCESTHUS PEHTTEHOBCKHX JIY4EH, METO/IbI 3 2 JIT.1JI1.2 JI1.3
pacuera /Cp/ JI1.4J12.1 J12.2
J12.3J12.4 J12.5
2122233435
1.4 [IpaBuia moracanuii s IPOCTPAHCTBEHHBIX rpymi. /Cp/ 3 2 JIL.1J11.2 J11.3
J11.4J12.1 J12.2
J12.3J12.4 J12.5
2122233435
1.5 Mertop! monydeHus uPaKIUOHHOI KapTUHBI OT MOHO- U 3 2 JI1.1J11.2 J11.3
noJuKpucTaioB. /Cp/ JI1.4J712.1 J12.2
J12.3J12.4 J12.5
313233 54 35
1.6 Wzmepenne HHTEHCHBHOCTEH AU(PPaKIMOHHBIX MaKCUMyMOB. [TompaBku 3 1 JI1.1J11.2 J11.3
Ha TOTJIONICHUE U MPEHMYIIECTBEHHYIO OPHEHTANNIO KpucTamioB. /Cp/ JI1.4J12.1 J12.2
J12.3J12.4 J12.5
313233 354 35
Pa3gen 2. MeToasb! onpeejieHUs1 KPUCTAJVIMYECKUX CTPYKTYP
2.1 Mertoa npo6 u ommbok. Meron PutBenbaa. [Tpumep onpenenenus 3 2 JI1.1 J11.2 J11.3
CTPYKTYpHI /JIek/ JI1.4J712.1 J12.2
J12.3712.4 J12.5
01323354
2.2 O®yukuus [arrepcona. Pasnoxenue B psan @ypbe. AHanus 3 2 J1.1J11.2J11.3
pacnpeneneHrii MeXaTOMHON ()YHKIIUM Ha OCHOBE CUMMETPUH JI1.4J12.1 J12.2
kpucramia. Kaprel anekrpoHHoi miotHocTy. [IpuMmep ucnons3oBaHus JI2.3J12.4 J12.5
¢yskun [TatTepcona I onpeneNeHns CTPYKTYphI KpucTaiia. /JIex/ 01223354
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2.3 Mertonst HepaBeHceTB. Jlerepmunant Kapna-Xayntmana. Cratuctudeckue 3 2 JIL.1JI1.2 JI1.3

Mmetoasl. [IpakTudeckue npuemsl. /JIex/ JI1.4J12.1 J12.2

JI2.3J12.4 J12.5
01223354

2.4 MeTo/B!I OIIEHKH JOCTOBEPHOCTH OTIpEAeIeHns cTpyKTyp. /Cp/ 3 2 JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J2.3J12.4J12.5
01322354035

2.5 OmnpeneneHne CTpyKTYp METOIOM MexxaToMHOI ¢yaknmm. /Cp/ 3 2 JI1.1J11.2J11.3
JI1.4J12.1 J12.2
J2.3J12.4J12.5
31322354035

2.6 OyHKIH poduis TU(GPaKINOHHBIX MAKCHMYMOB. Y IIIUpEHNE 3 2 JI1.1 J11.2 J11.3
JTU(paKINOHHBIX MakcUMyMOB. /Cp/ J11.4J712.1 JI12.2
J12.3J12.4 J12.5
3132333435

2.7 Meron HanMeHbBIINX KBaaApaToB. dyrknmy MuHNME3aImH. /Cp/ 3 1,6 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3J12.4 J12.5

3132333435

Paznen 3. IlporpaMMHbIe KOMILIEKCHI [JIs1 CTPYKTYPHOI0 aHAJIN3A

3.1 [IporpamMmMHbIe KOMITIEKCHI peanu3ytomue metoa Pursensaa (GSAS, 3 2 JIT.1JI1.2 JI1.3
FullProf, Rietan). [Iporpamma ompeesieHns CTpYKTyp ¢ OMOIIBIO JI1.4J712.1 J12.2
npsimbix MetonioB SHELX. /Jlex/ J12.3J12.4 J12.5

31323354

32 CTpYKTYpbI BXOJTHBIX U BBIXOJHBIX (hailJIOB MPOTPAMMHBIX KOMILIEKCOB 3 2 JIT.1JI1.2 JI1.3

JUTSL CTPYKTYpHOTO ananm3a. /Cp/ JI1.4J12.1 J12.2
J12.3J12.4 J12.5
313233 54 55

33 IIporpaMMsI 111 BU3yaau3aliiy CTPYKTYPHBIX AaHHBIX. /Cp/ 3 2 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2

J2.3J12.4 J12.5

313233 54 35

Pa3nen 4. Unast KoHTaKkTHas padora

4.1 VHnuBuayanbHble KOHCYIbTAMH, TeKYLIHH KOHTpob /UKP/ 3 5,4 JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 12.5

01223334035

6. POH/JI OIEHOYHBIX CPEJACTB

6.1. IlepeyeHb BU/I0B OLIEHOYHBIX CPEACTB

VYerHbIi onpoc, Bonpock! k sk3aMeHy

6.2. TumoBBIe KOHTPOJIbHBIE 3aJaHAS M HHBIE MATEPHATBI /I TEKYIIeld aTTecTalnn

TUnoBbIC KOHTPOJIBHBIC 3aJaHUSI U HHBIC MaTEPUAIIBI JUTS TEKYILCH aTTeCTalluy npeacTaBieHbl B @OHIaX OIEHOYHBIX
CpencTB

6.3. TunoBble KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUH

Tunossie KOHTPOJIBHBIC BOIIPOCHI U 3aJaHUA U1 HpOMe)KyTO‘-IHOI:I aTTeCTalluM IMPCACTABJICHBI B ¢)OH)13X OLCHOYHBIX
CpecTB

Bomnpocs! k 5k3aMeHy:

1. CTpykTypHBIil aHaTH3 Kak peodpa3oBanne Pypoe.

2. PaccessHHE pEHTTCHOBCKUX JIydeH 3JIEKTPOHOM U aTOMOM.

3. PaccesiHMe pEHTTEHOBCKUX JIydel kpucTaniaoM. @akTopsl HHTErPaIbHOCTH, MOTIIOIEHHS], TOBTOPSEMOCTH, TEMIOBOIA.
4. CtpykTypHas amIuiuTyna. Pacder i pa3mn9HBIX TPOCTPAaHCTBEHHBIX TPYIIIL.

5. Meron ipo6 u OmuOOK.

© ®I'BOY BO «Henl'V»
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cTp. 6

6. Meron Pursenba.
7. @yukuus [larrepcona.
8. Onpezenenye CTPyKTYphI IyTeM aHalIH3a pacrpeneneHus GpyHkuuu [latrepcona.

9. Ipsimbie MeTo161. OCHOBBI.

10. IIpsimble MeToabl. MeTObI HEPAaBEHCTB.

11. Ilpsambie MeTobl. CTaTUCTUYECKHUE METOIBI.
12. lerepmunant Kapne-Xaynrmana.

13. HepaBenctBo Xapkepa-Kacnepa

14. Ypasuenue Coiipa.
15. OcHOBHBIE 3Tallbl pacIU(PPOBKH KPUCTAIUTMYECKUX CTPYKTYP.

16. Pacmm¢poBKa CTPYKTyp COSTMHEHNH ¢ HEM3BECTHOW XUMHUYECKOH (popMyIoii.
17. TermoBoe nuddy3Hoe paccesHue

18. Yuer aHM30TPONHHU TEIUIOBBIX KOJIeOaHUI aTOMOB.

19. AromHEI akTop paccesHUs. MeToIBI pacdera.

20. ®a3zoBast mpobdiema.

6.4. Kputepun oueHuBaHus

Or1eHKa ypOBHS OCBOEHHUS IPOrPaMMBI TPOU3BOAUTCA B XOJ€ IK3aMeHa, IPOBOAUMOIO B YCTHO-NIUCbMEHHON (popMe B KOHIIE
3-ro ceMecTpa 1o TeMaM ayIUTOPHBIX 3aHATHI, a TaKkke 1o TeMaM, BeIHOCUMBbIM Ha CPC. OneHka «OTIHYHOY» CTaBUTCA NPH
YCIIOBHH TTOJTHOTO ¥ IITyOOKOTO OCBOSHHMS MaTepHaa Kypca, BKIIIOYas yMEHHE TPUMEHATH TOTydeHHbIC 3HAHHS IS PEIIeHHs
npocThIX 3a1a4. OIeHKa «XOPOII0» CTAaBUTCS MIPU YCIOBUH OCBOCHUS MaTepuaina kypca. OneHKa «yJOBIEeTBOPUTENBHO

CTaBUTCS B CITydae OCBOEHMs CTYIEHTOM OCHOBHBIX IMOHATHH M 3aKOHOB B paMKax MaTepuana Kypca. OneHka

«HEYTOBIETBOPHUTEIBHOY» CTABUTCS B CIydae OTCYTCTBHUS y CTy/IeHTa 0a30BbIX 3HAHHH 110 KypCy B LIENIOM, JIHOO 110
OTJIEJIbHBIM €T0 YaCTSIM.

7. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | bongsipes A. K. Kpucramnorpadus: HaygHas tutepaTtypa Jlenunrpan, 9BC
(https://biblioclub.ru/index.php?page=book&id=230330) Mocksa,
I'po3Hbiit,
HoBocubupck :
OHTU HKTIT
CCCP, 1934
JI1.2 | Kuraitropoackuii A. | Teopusi CTpYKTYpHOTO aHanK3a: MOHOTpadus Mocksa : 9BC
H. (https://biblioclub.ru/index.php?page=book&id=475614) H3narenbcTBO
Axkanemuu Hayx
CCCP, 1957
JI1.3 |Bokmii I'. b. IIpakTrdyeckuil Kypc peHTIT€HOCTPYKTYPHOIO aHaIu3a: Mocksa : 3bC
MoHoTpadus W3znatenscTBO
(https://biblioclub.ru/index.php?page=book&id=475622) MI'Y, 1951
JI1.4 | Ymanckuii 5. C., Kpucramnorpadus, pearreHorpadus u 371eKTpOHHAS Mocksa :
Ckakos 0. A, MHKPOCKOIIHNS: YIeOHUK JUIS BY30B Merannyprus,
Wsanos A. H., 1982
Pactopryes JI. H.
7.1.2. JlonoJHUTeIbHAS JTUTEPATYpa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | bokuii I'. b. PeHTreHOCTpYKTYpHBIN aHATN3: MOHOTpadHs Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=475623) UznarenbcTBO
MI'Y, 1964
JI2.2 [Tunbe A., benoB H. | PenTrenorpadus kpucTaiioB: TEOpUs U MPaKTUKA Mocksa :
B., benosa E. H. ®usmarrus, 1961
J12.3 | ITopait-Komun M. IMpakTHyecKuii Kypc peHTTEHOCTPYKTYPHOTO aHalIi3a: yaeOHOoe Mocksa:
A, boxnii I'. b. nocoOwue JUIs TOCYapCTBCHHBIX YHUBEPCUTETOB W3narenscTBO
MI'Y,
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
J12.4 | Anncosuu A. T'. PeHTreHOCTpyKTYpHBIN aHAIN3 B IPAKTUYECKUX BOIIPOCAX MuHcK : 9BC
MaTepHaloBeJCHUS: MOHOTpadus Benapyckas
(https://biblioclub.ru/index.php?page=book&id=483969) HaByka, 2017
JI2.5 | CyBopos 3. B. JIuppakinOHHBIA CTPYKTYPHBIA aHAIN3: yaeOHOE TOcOoOue 1T Mocksa : FOpaiir, 9bC
CIo 2023
(https://urait.ru/bcode/517420)

7.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

D1 | Jlanb [OnexkTpoHHEIH pecypc] : anekTpoHHO-0nbanoTeuHas cucrema (ObC) / uznatenscrso Jlanp. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTcKkas OMOIMoTeKa OHIaiH [ DIeKTPOHHBIH pecypc] : aaekTpoHHo-0ubmmoteunas cuctema (OBC) / 000
Jupexrmenua [Ma6mumuar. URL: http://biblioclub.ru/

93 | IOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0nbmroTeuHas cucrema (IbC) / m3natensctBo Opatit. URL:
https://urait.ru

D4 | Znanium.com [DaeKTpOHHBIN pecypc] : a1eKTpoHHO-0ubnmoteunas cuctema (ObC) / HayuHo-u3aaTenbekuil neHTp
NH®PA-M. URL: http://znanium.com/

95 | eLIBRARY.RU [3nekTpoHHbIH pecype] : aekTpoHHas oubnmoteka / Hayd. sanektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHune

MS Office365

Adobe Reader

WinDjView

LibreOffice

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

1O Kaspersky

7.3.2 lIpodeccuonanbHble 6a3bl JAHHBIX H HHPOPMAIOHHO-CIIPABOYHBIE CHCTEMbI

1. DnexTpoHHBIH KaTajor HaydHo# 6nbnuorexnu YenlY [DnexTpoHHSIH pecypc] : 6a3a ganHbIX / Yensd. roc. yH-T. —
Yensabunck, 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 mocTyma: TOJbKO U3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIN.

3. Web of Science : myapTuaMCIMILITHHAPHAS pedepaTuBHast 6a3a naHHbIX / komranus Thomson Reuters. — Pexxum noctyma:
Juis 3aperucTpup. nonb3osatenci Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : petdepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: s
3apeructpup. nosup3osarenei YenlV. — Teker : 3eKTPOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHri1. — Pexxum qoCTyma: Ajsl 3aperucTpup. Moab30BaTeneit
YenlV. — TekcT : 211eKTPOHHBIIA.

6. DnextpoHHbIH BapuaHT nmocodbust A.C. Larson and R.B. Von Dreele, General Structure Analysis System (GSAS), Los
Alamos National Laboratory Report LAUR 86-748 (2004).

7. DneKTpOHHBIE BAPUAHTHI PaboT:

A.L. Patterson. A Fourier Series Method for the Determination of the Components of Interatomic Distances in Crystals

H.M. Rietveld. A profile refinement method for nuclear and magnetic structures

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

Jlnst peanuzanyy JUCUUILIMHEL HCHIOJIB3YIOTCSI yIEOHBIC ayJUTOPUH JUTS IPOBEACHHUS 3aHATHH JICKIMOHHOTO THIIA,
TPYNIOBBIX U UHIUBUIYaJIbHBIX KOHCYAbTALUH, TEKYILIETO KOHTPOJIS ¥ IIPOMEXKYTOUHON aTTECTAlliM, @ TAKIKE TOMEIIECHUS
JUISL CAMOCTOSITENIEHOM pabOTHL.
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Y4eOHBIC ayTUTOPUH YKOMIUICKTOBAHBI CIICIIAIN3NPOBAHHON MEOEIbI0 M TEXHUUECKUMH CPEICTBAMH 00yIeHHS -
MyYIbTUMEIUHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).

Jlnst mpoBeieHHs 3aHATHIA JIGKIIMOHHOTO THIIA TPEAIararoTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000pyI0BaHMs U yaeOHO-
HAIJBITHBIX TOcOOUH (MyNbTUMEINHHBIC IPE3CHTALINN ).

IMomemeHust A1 CaMOCTOATENBHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOI TEXHHUKOH C MOJKITIOUCHAECM K CEeTH
"UnTepHer" 1 oOecneyeHneM JOCTYNa B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCHUTETA.

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

CTyzeHTy clieiyeT paBHOMEPHO B TEUEHHE CEMECTpa paclpeensaTh y1eOHyI0 Harpy3Ky Mo MpopadoTKe JIEKIUOHHOTO
MaTepHalia, CaMoCTOsATeNbHON paboTe o TemaM, BeiHOcuMbIM Ha CPC. IIpu BO3HUKHOBEHUH BOIPOCOB 110 TEMaM,
BeIHOCHMMEIM Ha CPC, crieryet 0OpaTHThCS 32 KOHCYIbTAIMEH K IPEo1aBaTelTio, BEAyIeMY JICKIIMOHHBIE 3aHATHS.

B cnysae npuMeneHus Ipu 00ydeHUH AUCIUTUTHHEL HICKTPOHHOTO 00YIEHUS, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI 0011eHre 00yJaromuXcsl U MpenojaBaTessi OCYLIECTBIISIETCS B PEKUME PEATbHOTO BpeMeHH (OHIaiH-JIEeKIH
(BeOMHApBI), YaTHI, BUICO-KOH(MEPESHINU | JIp.) WIX OTJIOKCHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS 1TOYTA U IP.).

[Tpu oOydeHnn U1 C OTPaHUYEHHBIMHA BO3MOXHOCTSAMH 310POBBS 3JIEKTPOHHOE O0yUeHHE, TUCTAHIIMOHHbBIE
00pazoBaTeNbHBIC TEXHOJIOTUH MPEIyCMaTPHBAIOT BOBMOXKHOCTH IIpHUeMa-Tiepeiayi HH(OPMAIUY B JOCTYITHBIX JUIS HUX
dbopmax.

Peanmsarust qUCIUIUIMHEI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00YyJeHHs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymmectBnsiercs Ha ocHOBaHUHU «[10J103keHMS O peann3aury OCHOBHBIX U JOMOJHUTENBHBIX 00pa3oBaTeIbHBIX
MporpamMM C IPUMEHEHHEM JIEKTPOHHOTO 00yJeHHUS M TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BRICIIETO 00pa3oBaHus «UemsIOMHCKUH rocynapCcTBEHHbBIH
yHUBEpPCHUTET», «[1070kKEeHUs 0 MOpsIKe 3aueTa 00yJIaroMUMUCS IO OCHOBHBIM ITPO(}ecCHOHaIbHBIM 00pa30BaTeIbHBIM
mporpamMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNBHYIO AEATEILHOCTD, YICOHBIX IIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» TOCPEACTBOM NIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHON cpenst PI'BOY BO
«Henl'V». B uckiarountensHbIX cinydasx (hopc-Maxop U T.I.) IpU pean3anud 00pa3oBaTeNbHON AITETLHOCTH C
npumerenueM D0, JIOT MOryT NprUMeHSATh KOMIIOHEHTHI, HE BXOSIIUE B TIEPSUCHD DIICKTPOHHOMN HH(POPMAIIMOHHO-
00pazoBaTeNBHOM CpebL.

10. CHEIIUAJIBHBIE YCJIOBUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOIIUMUCS C
HNHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 310POBbSA

OcBoeHHE AUCHUILIMHEI WHBATHIAMH W JHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBBS OCYIIECTBISICTCS C
UCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO WH(GOPMAIMOHHBIX TEXHOJOTHH, TPETOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM MO OOYy4EHHIO MHBAIUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
YenlV mo 3ampocy o0yJaromerocs.

1. MoOunpHBIe cHeaIbHbIe TEXHUYECKHE CPENICTBA IS JIMII ¢ HAPYIICHUSMH 3pEHHS: MOPTATHBHBINA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mIpudToMm bpaiins c¢ cunresaropom peun «ElBraile-W14] G2»; HOyrOyku ¢ HmporpaMMHON 3KpaHHOTO
ngoctyna NVDA; 3IeKTpOHHBIC YBEIMYUTENIN ISl YAAJICHHOTO IIPOCMOTpA; BUJCOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMIEED;
(G POBEIE TUKTODOHEI.

2. MoOunbHbEIE CHENUATbHBIE TEXHUYECKHE CPEJICTBA JUI JIHIl C HAPYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO IOl CO BCTPOEHHON coBMecTHMMOCTbIO ¢ FM-ycrpoiicTBamu; panuokinaccel «ConeT-PCM» ¢ mepenaTduumkoM,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNel; cucreMa MH(MOPMAIMOHHAS A CIabOCHBIIamnX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMepa; IpPOrpaMMHpYEeMBIC CIyXOBBIC aIapaTsl
UHIUBUIYaIbHOTO MTOJIb30BaHMUS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOTPaMMHOE OOECIICUCHHE SKPaHHOTO HOCTYHNa C CHHTE30M
pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHYCHHS; IPOTPAMMbBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB M HOYTOYKOB;
IpOrpaMMBI PEUEBOTO CHHTE3a ATl MOOMIBHBIX YCTPOICTB; SKpaHHAs KJIABHATYpa; SKpaHHAs JIyIa.

ITpu HeoOGXoaMMOCTH Ui OOYJAIOIMXCA C HApYLIIEHUSIMU 3pEHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
7Ta0OpaTOPHBIX 3aHATHH YCTAaHABIMBACTCS CIEIMAIBHOE MNpPOrpaMMHOE olecnedeHne (TMporpaMma pedeBOd HaBHTAUH
NVDA, peueBsle CHHTE3aTOPEI, 3KPAHHBIC JTYITHI).

B yueOHble aymutopuu obecneuuBaeTcsi OCSCIPENSATCTBEHHBIM MOCTYN Ui OOYYalomMXCs WHBAIWIOB U OOYJaIOMIUXCS C
OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMLA C OTPAHUYECHHBIMH
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYyCMAaTPUBACTCA COOTBETCTBYIONIEE KOJMYECTBO MECT I OOYJaIOMUXCS C YyIeToM
HapyLICHUH UX 3J0POBbSL.

Jlis ocBOeHMs MUCHUIIIMHBI MHBAIHIAM M JIHLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSIMH 30pPOBbsl MPENOCTABISETCA AOCTYN K
MEYaTHBIM HCTOYHHUKAM, MMEIOMMMCS B HaydHOoW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO CHENMANbHBIX TEXHHYECKUX CPEACTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpMe 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAyJHOH OMONMOTEKH
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Yenl'Y wmnm 3neKTpOHHO-OMONMOTEUHBIX CHCTEMAax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO I HE3PAYETO IMOJIB30BATENS ¢ MPOTPAMMHBIM OO€CIIeueHHEM JKPaHHOTO NOCTYMa ¢ cMHTe30M peur NVDA,
pabodee MECTO C KOMIIBIOTEPHBIM pOJulepoM M KiaBuatypoil Clevy ¢ OONBIIMMM KHONKAMH M C Pa3felSIoOMeH KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MEeTOAUYIECKHEe MaTepHanbl Uil OOyJaromuxcss W3 YHCIa HHBAIMAOB WM JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABILIIOTCS B popMax, afalTHPOBAHHBIX K OTPAHMYECHHUSAM UX 30POBbSl U BOCHPHUATHS HHPOPMALIIH:

JList I ¢ HapyIICHUSIMA 3pSHUST:

- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMe 3NIEeKTPOHHOTO JOKYMEHTA,

- B hopmMme ayauodaiina,

- B eqatHo# popme mpudTom Bpaitis.

JUist I ¢ HapYIIEHHSIMU CITyXa!

- B meyaTHoi opme,

- B (hOpMe IIIEKTPOHHOTO JJOKYMEHTA.

JUist un ¢ HapyIIeHUSIMA OTIOPHO-ABUTATENBEHOTO alllapara:

- B Ie4aTHOH opme,

- B (hopMe 3NEKTPOHHOTO JOKYMEHTA,

- B opme ayamodaiina.

JlaHHBII IIepeyeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHI€HTA O00YJaIONIIXCS.

Jnst MHBaNMIOB M JIMIl C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBICHO C HCIONB30BAHHEM AWMCTAHIIMOHHBIX 00pa3zoBaTenmbHEIX TexHonorui (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBAJMJaMH W JIMLIAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIb3YETCs
UHIMBHOyanbHas paborta. Ilon wHanmBHAyanpHOW paboTOM mojpasymeBaeTcss nABE (GOPMBI  B3aUMOJCHCTBHA C
TperoiaBaTeNeM: HWHIAWBHAyalbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIONOJHHUTENFHOE pa3biCHEHHE YIeOHOTO
MaTepuana W YOIyOJIeHHOE W3y4eHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aMHTEPECOBAHBL, U
WHIMBHUIyaJlbHas BOCIHUTATENbHAs paboTa. MHIMBHAYyadbHBIE KOHCYJIbTAlMM HANpaBJICHbl HAa MHAWBHIYAIH3ALHIO OOYYEHHMS
W YCTaHOBICHHIO BOCITUTATEIHHOTO KOHTAaKTa MEXIY IIperojaBaTelieM M OOYydJaromMMCcs WHBAIAAOM WIH OOydarommMmcs ¢
OTPaHWIEHHBIMI BO3MOXHOCTSIMHU 3{0POBBSI.

IIpy mpoBeaeHNMH NPOLEAYPHl OLEHUBAHMS PE3Y/ILTATOB OOY4EHHS MHBAJIMUAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
370pOBbSl 110 AWCLUIUIMHE OOECIEUYMBACTCS BBHINOJHEHHE CIEIYIONMX IOIOJHUTENBHBIX TPeOOBAHMH B 3aBUCUMOCTH OT
MHIBHIYAITBHBIX 0COOCHHOCTEH, 00YIatOmIXCs:

a) MHCTPYKOHS [0 TOPAOKY IPOBEACHUS IPONIEAYPHl OICHHUBAHUS MPENOCTAaBIsETCS B AOCTYmHOH ¢opme (ycTHO, B
MHUCBMEHHOIT (hopMme, B MMCbMEHHOH (opme mprdTom bpaiins, ycTHO ¢ HCIOIB30BaHUEM YCIIYT CYpIONIEPEBOAUYHKA);

0) nocrynmHas Qopma NMpeaoCTaBIICHNS 3aaHU OIEHOYHBIX CPEACTB (B IMeYaTHOH Qopme, B meyaTHOH (opMe YBETHICHHBIM
mpudToM, B redaTHoH dopme mpudTom bpailins, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3aaHUS 3aUNTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs IIPEIOCTABIISIFOTCS C UCIIOIB30BaHUEM CYpP/IOTIEPEBO/IA);

B) mocTymHas (opMma IIPEefOCTAaBICHUS OTBETOB HA 3anaHMs (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE,
MICEMEHHO mpuQTOM Bpaiinns, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIHAOB U JHI[ C OTPAaHHYCHHBIMHA BO3MOXHOCTSIMU
37I0pOBBS NPELYCMAaTPUBACTCSI HMCIIOJIb30BAHHE TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBUIYaJbHBIMU
0COOCHHOCTAMH. DTH CpelcTBa MOTYT OBITH mpenocraBieHbl Yenl Y Wil MOTYT MCIIOIB30BaThCSl COOCTBEHHBIE TEXHUUECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH WHBAIMAAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBSI IIPEIOCTABISCTCS
JIOIIOJIHMTENBHOE BpeMsl Uil HOATOTOBKM OTBETa Ha 3a/laHusl, MpOLEIypa OLICHUBAHHUS PE3YIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJUTHCS B HECKOJIBKO TATIOB.

IMpoBenenne mnponenypsl OIEHWBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BaHIEM JUCTAHIIOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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