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@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
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1. IEJIX OCBOEHUA N CHUITJINHBI

Lenpro m3ydeHHs: TUCIUITIHHE! « DH31Ka KOHIEHCHPOBAHHOTO COCTOSIHHUS BEIIECTBA» SBISIETCS H3ydeHHE
(hyHIAMEHTAIBHBIX OCHOB OIMCAHUS KOHACHCHPOBAHHOTO COCTOSIHUS BEIIECTBA HA OCHOBE OOIIMX METOI0B KBAHTOBOIT
TEOPHH, KBAHTOBOW CTATHCTUKH Y AJIEKTPOANHAMHUKHI, IPHOOPETEHNE HABBIKOB PELICHUS U UCCIICOBAaHUS KOHKPETHBIX
(u3MYecKuX 3a1aq.

38.,[[8.‘{aMI/I HU3YYCHUA JUCHUITIMHBI SABJIAKOTCA:

VI3yueHne OCHOBHBIX MOHITHI (DU3MKH KOHJICHCUPOBAHHOIO COCTOSHHSI.

I/I3y‘~IBHI/Ie OCHOBHBIX MECTOI0B (1)I/I3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS.

3HAKOMCTBO C BaXKHCHUIITUMH TMIPUIOXKCHUAMUA (bl/IBI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUSA.

Pe3yJ'ILTaTBI 06yquH;1 0 JUCUUINIMHE HAIPpaBJICHbI HA JOCTHXXCHUC NHAUKATOPOB!:

VK-1.1. BeinoJiHseT 1monck I/IH(I)OpMaL[I/II/I, OIIPEACIIACT KPUTECPUHU CUCTEMHOT'O aHaJIn3a IOCTaBJICHHBIX 3a1a4

VYK-1.2. Hcnionb3yeT KpUTHYESCKUIT aHAIIM3, CHCTEMATH3ALHUI0 U 00001eHne HHPOPMALIUH TS PELICHHS OCTaBICHHBIX
3ama4

[IK-2.1: 3HaeT OCHOBHEIC B3aMMOJONOJIHAIOIUE METOAbI U METOJUKHU UCCIICAOBAHNSA CTPYKTYPhI 1 CBOICTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIITUOHHBIX MaTECPUAJIOB

I1K-2.2: YMeeT: aHanU3UpOBATh UMEIOIIUECS TUTEPATYPHBIE JaHHBIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAaHHUIO CTPYKTYPBI
CBOHCTB MaTepHaJIOB; 00ECIICYNBAThH COOIIOICHIE TEXHUUECKIX YCIOBHI Ha BCEX CTAANSIX IPOBENCHUS KOMIUIEKCHBIX
UCCIEOBAHUI CTPYKTYpPBI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPUAJIOB

[1K-2.3: Bnaneet HaBbIKaMu pabOTHI C OCHOBHOM MpHOOPHO 06a30# IS HCCIEIOBAHUS CTPYKTYPHI U CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTePHUAIOB

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OIOIT: F1.B.04

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yarolerocs:

Ananutudeckas TeoMETpua

CoBpeMeHHbIE TEXHOJIOTHH TI0MCKa H 00paboTku HHOpMALIH

MaTtemaTHyecKu# aHaIu3

Jluneitnas anre6pa

BekTopHBIN U TEH30PHBIN aHAIU3

BBenenue B crieinaibHOCTD

BBenenue B HAaHOMHXKEHEPHUIO

dusuka

HeOpI‘aHI/I‘-ICCKaSI " OpraHnvecKass XuMus

Dusnyeckas XUMUS

2.2 IMCOMILTHHBI M IPAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOTYJIs1) HEOOXOIHMO KaK
npeAnIecTByIONIee:

Kpucramnorpadus

DHU3NKO-XUMHUIECKHE OCHOBBI HAHOTEXHOJIOTHH

DUUKO-XUMUS HCOPraHU4YCCKUX MaTCpHaIOB

MaTepHaHOBeHeHI/Ie HaHOMAaTepUuajI0B U HAHOCUCTEM

Hpe,HZ[I/IHJ'IOMHaﬂ IIpaKTUKa

BrimonHeHne U 3aIUTa BBITYCKHOM KBann(UKaIuOHHON paboTh

Hay‘-IHO-I/ICCJ'ICZ[OBaTCJ'ILCKaH pa60Ta

3. KOMIETEHLIMHA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJIY.JIST)
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YK-1: CriocofeH ocymiecTBIATH OMCK, KPUTHYECKHIl AHAIN3 U CHHTe3 MH(OPMALMH, IPUMEHATh CUCTEMHBbIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 3a1a4

3HaTh:

I[J'IS[ JOCTUKCHUA VK-1.1: OcHOBHEIE TOHATHS U pa3acinbl (bI/IBI/IKI/I KOHACHCHPOBAHHOTO COCTOSHUA BCUICCTBA

Ymers:

Jnsa noctmxenuss YK-1.2: ocyliecTBIATh MOUCK, KPUTUICSCKUI aHAIN3 U CHHTE3 HHPOPMAIINHU, TPUMEHITh CHCTEMHBIH
MOJIXOJI JUTSI PEIICHHSI TOCTABICHHBIX 3a71ad B 00JIaCTH MPOEeCCHOHATLHON e TENFHOCTH

Baanernb:

Jus noctmxenust YK-1.2: MeTogamu novcka v aHanu3a HHGpopMaIumn

IK-2: Cnocoden OpPraHu3o0BbLIBATH MPOBEACHHE KOMIIVIEKCHBIX HCCJIe0BAHUM CTPYKTYPbI U CBOMCTB
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHUAJIOB

3HaTh:

Jns noctrxenns 11K-2.1: ¢pu3udeckre 0CHOBBI M IPHHITUIIEL PAOOTHI IPUOOPOB U YCTPOIICTB MATHOCTUKK MAaTEPHATIOB U
U3/IeNUii ¢ HAHOMETPOBBIM pa3pelIeHUEM, IPUEMbI 00paOOTKH Pe3yNIbTaTOB UCIIBITAHUI

YMmernb:

Juns noctmxenns 11K-2.2: aHaIH3upoBaTh BOZMOXHOCTH NPUMEHEHHS (PH3HYCCKUX METOAOB JHATHOCTHKH C HAHOMETPOBBIM
paspemnieHneM

Baanern:

Jlnsa noctmxenus [TK-2.3: MeTogamMu SKCIIEpUMEHTAIBHOTO UCCIIEIOBAHUS MaTEPHUAJIOB, CIOCOOHOCTHIO B COCTAaBE
KOJIJIEKTHBA y4aCTBOBATh B IPOBENICHUU PACUETHBIX paboOT

B pe3yabTaTte ocBOeHHSI JUCHHUILIMHBI 00YYAIOLIMIiCS T10KEH

3.1 |3narn:

3.1.1 | ocHOBHBIE MOHATHS U3 00NacTH HU3NKN KOHACHCHPOBAHHOTO COCTOSIHUS BEIIECTBA; (PU3HUECKHE OCHOBBI U
MIPUHIUIIEI PabOTH IPHOOPOB M YCTPONCTB AUATHOCTUKY MaTEPHAIOB U U3IEIHI C HAHOMETPOBBIM
paspeleHneM, IpueMsl 00pabOTKH Pe3yIbTaTOB HCIBITAHHH;

3.2 | YMmeTh:

3.2.1 | aHaMM3UPOBATH BO3ZMOXXHOCTH NPUMEHEHHS (QU3MUECKIX METOJOB JHATHOCTHKH C HAHOMETPOBBIM
pa3pemeHneM, MIPUMEHITh KOHTPOIBHO-N3MEPHUTEBHYIO allapaTypy ¥ METO bl 00pabOTKHU IMOITydeHHBIX
JAHHBIX JJIs1 ONpeCIeH s TEXHUYECKUX XapaKTepPUCTHK HAaHOOOBEKTOB U M3/Ie/INi Ha X OCHOBE, a TaKXke O
napameTpax CTpYKTypbl HAHOCTPYKTYPUPOBAaHHBIX MaTEPHAJIOB.

3.3 | Bmagern:

3.3.1 | mpexncraBIeHUAMH O HAHOTEXHOJIOTUSX B OTPACIIAX, ONPEACISIONMX TEXHHYECKHI IPOrpecc, 1 OCHOBAax
(M3UKO-XMMHUYECKHX METOOB AUArHOCTHKH HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MaTEPHAJIOB;
HaBBIKOM PEIICHUS] KOHKPETHBIX MHXEHEPHBIX 3aJ[a4, METOJaMHU SKCIIEPUMEHTAIBHOTO HCCIICJOBAHHS
MaTepHaloB, CIOCOOHOCTHIO B COCTaBE KOJUIEKTHBA Y4aCTBOBATh B IIPOBEJCHUH PACUETHBIX padoT

4. OFbEM JUCLUILJIMHBI (MOAY.IS)

O6Lwas TpyaoemMKocTb 33ET
YacoB 1o yueOHOMY IUTaHY : 108 Bunsl KOHTpONsS B ceMecTpax:
B TOM YHCJIC :
AyIUTOPHBIC 3aHATHS : 34 3a4eThl 5
camMocTosATeNbHas paboTa : 70,5

KOHTaKTHas pabora: 37,5

HKP: 3,5
5. CTPYKTYPA U COJAEP)KXAHUE JUCLHHUIIIMHBI (MOAY.JIS)
Kon HaumeHnoBaHue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemect | Hacos Jlureparypa
3aHATH p / Kype

Paznen 1. OcHoBbI KpucTaiiorpagumn
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noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B crp. 5
matepuanosenenud ®I'bOY BO «Henl'V»
1.1 Ipenmer ¢usnkn koHAeHCHpOBaHHOTO cocTostHUS (PKC). MeTtoast 1 JI1.3 JI1.5
uccnenosanuii. Meroast ®KC. Ucropus ®PKC. Knaccuduxauus TBepabix JI1.6J12.1
TeJI 110 THUITY PacIojoXeHus: aToMoB /JIex/ 2105
1.2 OcHoBbI kKpucTaymorpaduu. Onpenenenne Kpuctauia. TpaHCIAIUH. 1 JI1.3 JI1.5
V3en. Kpucramnorpadgudeckue HanpaBiIeHUE U TIOCKOCTh. MHIEKCH JI1.6J12.1 J12.4
Munnepa. DeMeHTbI TOYeYHONH cuMMeTpHuH Kpuctamia /Jlex/ 313233 354 35
26
1.3 Pemrenuie 3amau no teme: «Onpenenenne kpuctamwia. Tpancmsaum» /JIex/ 2 JI1.3J12.2
313233 5435
26
1.4 TodeyHble ¥ MPOCTPAHCTBEHHBIE TPYIITBI CAMMETPUH KpUCTaJIa. 5 JI1.3 JI1.5
I'enepaTopsl rpynm. O6o3naveHus rpymn /Cp/ JI1.6J12.1 J12.4
313233 54 35
26
1.5 Kpucramnorpaduueckue cucremsl. Tumsl pemerok. Pemerku bpasa. 5,5 JI1.3 J11.5
Sueiika Burnepa —3eiirna. [Ipumep moctpoenus /Cp/ JI1.6J12.1 J12.4
313233 54 35
26
1.6 Tect mo pazaeny «OcHOBHI kpuctautorpapum /Jlex/ 0,5 JI1.3 JI1.5
JI1.6J12.1 J12.4
2.2
1.7 Pemrenuie 3a1a4 mo teme: "Y3en. Kpucramiorpadguyueckue HarpaBlieHAE H 3,5 JI1.3 JI1.5
mrockocts. MHaexcer Mumepa" /JIex/ JI1.6J12.1 J12.4
0122233435
26
Pa3gen 2. Metoasbl onpejejieHHs1 KPUCTAJLIMYECKOH CTPYKTYPBI
TBEP/J0ro TeJjIa
2.1 Mertonsl onpeseneHust aTOMHOM CTPYKTYPbl KOHJICHCUPOBaHHBIX CPELL. 1 JI1.3 JI1.5
XapakTepuCTHKa PEHTTEHOBCKUX Jy4eid, 3JIeKTPOHOB, HEUTPOHOB. JI1.6J12.1
®dopmyna Bynwsda-bparra /JIex/ 21 95
2.2 VYpasraenue Jlays 11 aMIUTHTYBI paccestHHON BOHBL. OOpaTHas 1 JI1.3 JI1.5
pemrerka. Bexrop o6patHoit pemerku. 30Hb1 bpummosna /JIex/ JI1.6J12.1
21025
2.3 CTpyKTypHBIii (hakTop Oazuca. ATOMHBIN (akTop paccesHus. Dakrop 1 JI1.3 JI1.5
Jebas-Yomnepa /Jlex/ JI1.6J12.1
31035
2.4 DKcIepuMeHTaNbHbIe AU()PAKITMOHHBIE METOABI ONPEACTCHUS 10 JI1.3 JI1.5
KPHUCTAJTHUECKON CTPYKTYpHI TBEpAOTO Tema: MeTo Jlays, Meton JI1.6J12.1
BpalICHUH, METO/I TOPOIIKA. 0132333455
CTpyKTypHBIi aHaIN3 96
/Cp/
2.5 Pemenue 3agau no teme: "YpaBHenue Jlays 1 aMIITUTYIbI paccessHHON 3,5 JI1.3 JI1.5J12.1
BostHbL. OOpatHas pemierka. Judpakuus B kpuctaymiax" /Jlex/ J12.2
313233 54 55
26
2.6 Tect mo pasneny "MeToas! onpeeneHus! KPHCTATHUECKOH CTPYKTYPHI 0,5 JI1.3 J11.5
TBepaoro Tena" /Jlex/ JI1.6J12.1 112.2
313233 54 55
26
Pa3nen 3. Ilpupoaa MekaTOMHOI0 B3aUMO/eldCcTBUS
3.1 Knaccu¢ukanus TBepABIX TEJ 10 TUITY CBA3EH. DHEPIrus CBA3U 1 JI1.3 JI1.5 JI1.6
Kpuctamia. MojeKkyaspHble KpUCTauibl. IOHHBIE KPUCTAILIBL. 21095
KoBanenTHsle kpucramisl. Kpuctaiisl ¢ BOZOPOAHOI CBA3BIO.
Meramnsr /JIex/
3.2 CriexTp cBOOOIHOTO 3MIEKTPOHA B KPHUCTAJUIE. BiusiHNEe KOHEUHOCTH 1 JI1.3 JI1.5
KpHUCTaJlJIa Ha CIIEKTP dMEKTPOHOB. DHeprus Oepmu. OyHKIUSA JI1.6J12.1
pacnpenenenus Pepmu-Jlupaka. Xumudeckuit motenuan /Jlex/ 2135
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33 [Ipupoaa npoucxoxaeHNs SHEPTETHUECKNUX 30H. 30HHBIE CXEMBI. 1 JIT.3 JI1.5 J11.6
Knaccugukamus TBEpAbIX TN ¢ TOYKH 3PEHUS YHEPTETHUECKHUX 30H. 21025
IoeepxHOCTH Depmu. D hekTHBHAS Macca MIEKTPOHOB. JIBIpKH.

DJeKTpOHHAs TEITOEMKOCTh TBepAbIX Ten /JIek/

34 DKCIEepUMEHTAIILHBIE METOIbI OTIPEACTICHHS AJIEKTPOHHOTO CIIEKTpa 10 JIT.3 JI1.5 J11.6

TBepabIx Ten /Cp/ 313233 54 35
26

3.5 [IpuHIMIIBI CTPOCHUS KOHACHCUPOBAHHBIX CUCTEM, OJVDKHUN U ajIbHUI 10 JI1.3 JI1.5 J11.6
TOPSIIOK, (QYHKIHS PaaHaNbHOTO pacipeeNieHus YacTHII, 0102233435
MIPOCTPAHCTBEHHAsI KOTEPEHTHOCTD, MPUHIHIIGI IUIOTHON M BaJ€HTHOR 26
ynakoBok /Cp/

3.6 Permrenue 3ama4 mo teme: "DeKTpoHbI B MeTayuTax. CBOOOAHBIM 1,5 JI1.3 JI1.5
ANEKTPOHHEIH Ta3 Oepmu." /JIek/ JI1.6J12.1

313233 54 35
26
3.7 Tect mo teme: "IIpupoaa MexaToMHOro B3auMoaeicTeus" /Jlek/ 0,5 JI1.3 JI1.5
JI1.6J12.1
313233 354 35
26
Pa3nen 4. /luHaMuKa TBepIOro Tejia

4.1 I'apmonunueckoe npubmkenre. Konebanus aToMOB B 0JTHOMEPHOM 1 JI1.3 JI1.5
MOHOATOMHOM 11erouke. KosebaHus aTOMOB B OTHOMEPHO# LIEMOYKE C JI1.7J12.3
6azucom /Jlex/ 21333536

4.2 Konebanns aToMOB B TPEXMEPHOH pelIeTKe, B perIeTKe ¢ Je(heKTOM. 1 JI1.3 JI1.5 JI1.7
®onounsl /JIex/ 212536

43 Pemenue 3amau no teme: «/luHaMuKa KpUCTAJUIMYECKOil perrerkm» /JIex/ 2 JI1.3 JI1.5

JI1.7J12.2
3135435

4.4 DKCIIepUMEHTAIbHBIE METOIBI UCCIIEJOBAHUS (JOHOHHOTO CIEKTpA. 10 JI1.3 JI1.5 JI11.7

DoHOHHAs TEIUIOEMKOCTH TBepAbIX Ten /Cp/ 2122233435
26
Paznen 5. /ledexTnl B TBEpABIX TEJIaX

5.1 Knaccudukanus nedexro. Termosslie ToueuHbIe TeHEKTHI. 2 JIT.1 JI1.2 J11.3
TepMoIIHAMUKA TETUTOBBIX TOUSUHBIX IedekToB. Togeunsle nedexTs! B JI1.4 JI11.5J12.3
MOHHBIX Kpucraniax /Jlex/ 0135

52 [ToBepxHocTHBIE U 00BEMHBIE IeeKThl. PagnanuonHble NeQeKThl. 10 JI1.1 J11.2 J11.3
Jedexrtrr ynakoBku. Jucnokarwm /Cp/ JI1.4 J11.5J12.3

313233 54 35

53 Pemrenuie 3a1a4 mo teme: "J{eeKThl KPUCTATTUIESCKON PEIICTKH. 1,5 JIT.1 J11.2 JI1.3

Judysus B 1BepabIx Tenax" /Jlex/ JI2.1J11.4 J11.5
J12.2

313233 5435

26
54 Tect o paszneny: "JledexTs! B TBepabIx Tenax" /Jlex/ 0,5 J1.1J11.2J11.3

JI1.4 J11.5

313233 54 35

26

Pa3nen 6. Ynpyrue u MmexaHnueckme cBOiCTBAa TBEPABbIX TeJl

6.1 IMpubmmxeHne cIUTONIHOM cpensl. MexaHnYecKkoe HalpspKeHHe. 2 JI1.3 JI1.5
Hedopmanus. Tenzopsl HanpspxeHuil u gedpopmanuii. 3akoH ['yka. 2122233435
MartpuuHas 3anuch TeH30pOB. MexaHH4YecKue CBOMCTBa TBEPABIX 26
Ten /Jlex/

6.2 Pemenue 3agau no reme: "3akoH I'yka. MatpuuHast 3a1uch TEH30pOB. 2 JI1.3 JI1.5J12.3
MexaHunueckue cBoicTBa TBepAbIx Ten" /Jlex/ J12.2

21223335

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

Pabouast nporpamma qucuiuinHel "OHu3nKka KOHIEHCHPOBAHHOTO COCTOSHUS BellecTBa" 10 HAIIPaBJICHHIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B crp. 7
matepuanosenenud ®I'bOY BO «Henl'V»

6.3 YpaBHEHHE IBIDKESHUS CILIOMIHON cpeabl. DHeprus 1epopMupyeMoro 5 2 JI1.3 JI1.5
TBEPJOTO Teja. YIpyrue BOJHBI B TBEPABIX Tenax. Ilpumep yrmpyrux BoiH 212425
B KyOH4eckoM kpuctasie /Jlek/
6.4 CootHomenus Komu. Y cToHUMBOCTS KpUCTAIUTNIECKUX penteTtok /Cp/ 5 10 JI1.3 JI1.5
313233 54 35
26
Pa3gen 7. Mnasi KOHTaKTHasA padora
7.1 WnpuBuayaibHble KOHCYTBTAIMH, TEKYIIHNA KOHTpoJb /KP/ 5 3,5 JI.1J11.2 J11.3
JI1.4 JI1.5 JI1.6
JI1.7J12.1 J12.2
J12.3712.4
2122233435
26

6. POH/I OUEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

3a/1a4¥ K IPAKTHYECKUM 3aHSTHSIM; TECT;
BOIIPOCHI K 3a4eTy

6.2. TunoBkIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MaTCPpHUAJIbI AJISA TeKymeﬁ aTTeCTallui

Tunosble TeCTOBbIE 3a1aHUs ITpHUBeIeHbl B POHIaX OLIEHOYHBIX CPEICTB MO JUCLUIIIINHE

ITpumep KOHTPOIBHBIX paboT:

1. OnpenenuTh YUCIO AaTOMOB B JIEMEHTAPHOM SUEHKE jkele3a, KPUCTAIUIH3YIOMIETrocs B
kyomueckoit cucreme (Oteet: OLK 2).

2. IToka3aTb, 4TO KpUCTAJUINYECKas pelIeTKa MOXKeT UMeTh OCH ITOBOPOTA JIUIIb IEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO U ILECTOTO MOPSIKOB.

3. CtpykTypa anmasa.

a) CKOJIbKO aTOMOB COJIEPKUTCS B IPUMHUTHBHOM sTuelike anmasa?

6) Kaxosa jummHa (B A) BekTOpa NPUMHUTHBHO# TpaHCIAINK?

B) CKOJIEKO aTOMOB COJICPKUTCS B TPAHEIIEHTPUPOBAHHON KYOMUECKOH dIIeMEHTapHOI sTueiike?

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH aTTeCTALUM

Bomnpocsl k 3auery:

1 Tlonstue o xpucramie. Onrcanue KPUCTAJUIMYECKUX CTPYKTYP.

2 TpaHCIAMOHHAS WHBAPHAHTHOCTb.

3 Pemérka, 6asuc, snemMeHTapHas s4enka.

4 Jpyrue onepanyuy CUMMETPHH.

5 Knaccupukanus xpucTalIn4eckux penéTok u pemérku bpase. JIByMepHBIi cirydaif.

6 Pemérku bpase. TpéxmepHslil ciryyail.

7 Kpucramnorpaduueckue Tpynmmsl CHMMETPHH

8 OmnmcaHne MOJ0XKEHHS aTOMOB B IEMEHTapHOH suelike, KPUCTAIUIOrpa(pUIecKUX HAIPaBICHUI U IIOCKOCTEH.

9 ITpumepbl KPUCTATHUECKUX CTPYKTYP.

10 Judpakuns Ha kpucTamie. XapakTepUCTHKH U3ITydCHUM.

11 3akoH (popmyna) Bymeha-bparra.

12 Judpakunonnsie metoasl. Meton Jlayo.

13 JudpakinoHHble METOIbI. METO ] BpallleHHH.

14 JudpaxkunonHpie MeTOABI. MeToa mopomika.

15 CrpykrypHbli aHamm3. CTpyKTypHBIH (akTop Oasmca.

16 Ob6patnas. pemérka. CBoiictBa 00paTHO# peuietku. [locTtpoenne oOpaTHOM pemETKI
17 Sueiika Burnepa —3eiitia. [Ipumep nocrpoeHusl.

18 3oHbl bpumntosna. IIpumeps! nocTpoeHusl.

19 Vpasuenus Jlay».

20 DKCreprMEHTANBHbIE AU(PPAKIMOHHBIE METOJIbI ONIPENENCHHS KPUCTAIIMIECKOH CTPYKTYpBl TBEPJOTO Teia
21 Krnaccupukanus kpucTamios.

22 MonekynspHble KpPUCTAIUIbL.

23 HonHble KpHUCTAIUIbL.

© ®I'BOY BO «Yenl'V»




y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouast nporpamma qucuiuinHel "OHu3nKka KOHIEHCHPOBAHHOTO COCTOSHUS BellecTBa" 10 HAIIPaBJICHHIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B crp. 8
matepuanosenenud ®I'bOY BO «Henl'V»

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

KoBaneHTHBIE KpHCTaILTEI

Merannsl.

Kpucranasl ¢ BOOOpoaHOH CBA3BIO

Knaccuukamnms TBEpABIX TEN C TOYKH 3PSHUS SHEPTeTHUECKUX 30H.
IToBepxHocTs Depmu.

IIpupona NpoUCXOXKIEHUS SHEPIreTUYECKUX 30H. 30HHBIE CXEMBIL.
[IpoucxosxieHne SHEPTreTHYESCKUX 30H.

CriekTp CBOOOTHOTO 3JIEKTPOHA B KPUCTAIIE.

Dueprus Pepmu.

DddexTruBHAs Macca dIEKTPOHOB.

I'apmoHnYeckoe mpuoOIIKEeHHE.

Konebanust B 0AHOPOAHON ENOYKE aTOMOB

KonebaHnus B 1emoyke ¢ AByMsI COPTaMH aTOMOB

Kosnebanus B IETIOYKE C OJHIM COPTOM aTOMOB

Konebanus aToMOB B TpEXMEPHOH peleTke.

Uucno pa3peleHHbIX 3HaY€HUH AJUH BOJH. rpaHu4Hble yciaoBus bophHa-Kapmaha.
AHanu3 AUCTIEPCHOHHOW KPUBOW JUIs JTHUHEHHON IEMOYKH OJMHAKOBBIX aTOMOB.
3aBHCHMOCTH (ha30BOH M TPYMIIOBOM CKOPOCTEH OT BOJHOBOTO YHCIA.
AkycTdeckas W ONTHYECKast BETBH KOJIEeOaHHH.
DKCIIepHMEHTANBHBIE METO/IBl HCCIIEI0BAaHNS (DOHOHHOTO CIIEKTpA.
®DOHOHHAS TEIIOEMKOCTh TBEPABIX Tel

Knaccupukanns nedexros.

TemnoBble TOYeUHBIE JE(DEKTHI.

TepMonMHAMKKa TEIUIOBBIX TOUCYHBIX AC(EKTOB.

Todeunsle nedeKTH B HOHHBIX KpHCTaUIaxX

INoBepxHOCTHBIE 1 00BEMHBIE AE(EKTHI.

Pannanonssle 1eeKThI.

JledexThl ynakoBku. Jucmokarun

Hedextor mo ®@penkento u mo LlorTkw.

®DaKTopH!, BEI3BIBAIONINE MOSBIECHHUE JE(PEKTOB.

O6pazoBanue mucnokanuii. Cxema ®panka-Puja.

[pubnmxeHne CIUTOIIHOHN CpeIbI.

Mexanuueckoe HallpsKeHUe.

Jedopmarust.

TeH30psl HanpsDKeHUH U nedopmanmii.

Juarpamma nedopmarim. 3akoH 'yka.

MartpuuHas 3aIUCh TEH30POB.

IInacTuyeckue cBOWCTBA TBEPABIX TEIl.

VYrpyrre BOJHBI B TBEPABIX Telax.

Cootromernnst Kommm. Y CcToHYMBOCTh KPHCTATUTNUECKUAX PEIIETOK
VYpaBHEHHE IBUKEHUS CILUIOLIHOM cpesl.

OHeprus 1epOpMHPYEMOTro TBEPIOTO Tema.

VYrpyrue BOJHBI B TBEPABIX TeNax.

6.4. Kputepun oueHuBaHus

Texymuii KOHTPOJIb TEOPETHYECKUX 3HAHMH HABBIKOB U MMPAKTHYECKUX HABBIKOB TPOU3BOMNTCS B BUJE 3a4eTa M BBIITOJHEHUS
TECTOBBIX PadoT.

TectoBble pabOTEHI, TpeIycMaTPHUBAIOINE TPOBEPKY TEOPETHUCSCKUX 3HAHMUH.

YcnemHoe HanKcaHUe 3aINIAaHUPOBAHHBIX TECTOBBIX paOOT BIMSET HA JOITYCK K 3a4eTy.

3ayeTHBIH OMIIeT COJEPKUT ABa TEOPETHUYECKHUX BoIpoca. Ha 3auere cTyAeHT MoTydaeT OLeHKY «3a4TEeHO» B CIIydae
YCIICTITHOTO OTBETa Ha TEOPETHUECKUE BOIIPOCHI OMIIeTa.

Kpurepun orieHuBaHUS IIPUBECHBI B (POHIAX OI[CHOYHBIX CPEICTB AUCIUILTHHEI (OabHAS CHCTEMA)

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

7.1. PexomeHnayemasi JinTeparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, | 3arnaBue | WznarenscTBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Anuxuna B. 1., OcHOBEHI KpHcTaUTorpaduu 1 1eeKTs KPHCTAITHIECKOTO Kpacnospek : 9BC
Camnaposa A. C. CTPOCHUS: IPAKTUKYM Cubupckuii
(https://biblioclub.ru/index.php?page=book&id=229366) (benepaabHbII
YHUBEPCHUTET
(CDY), 2011
J1.2 |Kemnmu A., I'posc I'., | Kpucranmorpadus u gedexTsl B KpucTamiax Mocksa : Mup, 3bC
Mackonsckuid M. I1. | (https://biblioclub.ru/index.php?page=book&id=447893) 1974
JI1.3 | Kutrens Y., I'yceB BBezenue B (pM3UKy TBEpIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockga:
A A [Anpsnc], 2013
JI1.4 | Ban-bropen JedekTrl B kKprcTaimiax M.: U3zn-Bo
WHOCTp. JIUT.,
1962
JI1.5 |IlaBnoB I1. B., ®duzrka TBEpAOTO Tema: yueOHUK IS CTYACHTOB BY30B Mocksa :
Xoxios A. ©. Bricmas mkona,
2000
JI1.6 | Kammenbcon A. A. Beeznenue B (pu3uKy TBepIOTO Tena: ydeOHOe mocodue amst Mockaa :
CTYACHTOB (PU3UUCCKUX CIICIAAIBHOCTEH YHUBEPCUTETOB W3narenpcTBO
MI'Y, 1984
JI1.7 | bopucos A. B., JluHaMuka TBepIoro Tena Mocksa :
Mawmaes U. C. Perynspnas u
Xa0THYeCKast
nuHamuka, 2001
7.1.2. JlonoJHUTEeIbHAS TUTEPATYpPa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Amkpodrt H., ®uzuka tBepaoro tena. T. 1: B 2 Tomax Mocksa : Mup,
Mepmun H., 1979
Muxaiinos A. C.,
Karanos M. 1.
J12.2 | 3unenko, CopokuH, | OCHOBBI (PH3UKH TBEPAOTO TeNa: Y4eOHOE ITocoOne IS By30B M.: ®usmariut,
Typunn 2001
JI12.3 | Amikpodt H., ®usuka TBepaoro tena. T. 2: B 2 Tomax Mocksa : Mup,
Mepmun H., 1979
Muxaiinos A. C.,
Karanos M. U.
J12.4 | ackombekast M. I1. | Kpucrammorpadus: yaeOHHK [T BTY30B M. : Beicm. mik.,
1976
7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceT "UHTepHeT"
O1 |DOnekTpoHHSBII KaTanor HayqHoH 6ubmuotexu Yenl'y [DnexTpoHHSIH pecype] : 6a3a nannbix / Yenst6. roc. yH-T. —
Yensgounck, 1992.
D2 | YHuBepcuTeTckas OMOIMoTeKa OHIaiH [ DIEKTPOHHBIH pecypc] : anekTpoHHo-onbmmorednas cucrema (OBC) / OO0
Hupextmenua [Madmumuar http://biblioclub.ru/
33 |Opaiit [DnexTpoHHEIH pecypc] : anekTpoHHO-0nOmnoTeynas cucrema (OBC) / m3marenserBo FOpaiit https://biblio-
online.ru
94 | Znanium.com [DaeKTpOHHBIN pecypc] : anekTpoHHO-O0nbauoreunas cucrema (ObC) / HayuHo-u3naTenbCkuii HEeHTp
NH®PA-M http://znanium.com/
25 | Jlanb [DnekTpoHHBIN pecypc] : aneKkTpoHHO-0nbOIMoTeuHast cucrema (ObC) / m3natenscTBo Jlanb.
http://e.lanbook.com/
26 |eLIBRARY.RU [OnekrpoHHbIH pecype] : anekTponHas oubmuoreka / Hayd. anekTpoH. 6-ka

http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe ob0ecrieyeHmne

MS Office365

Adobe Reader

WinDjView

© ®I'BOY BO «Yenl'V»




y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouast nporpamma qucuiuinHel "OHu3nKka KOHIEHCHPOBAHHOTO COCTOSHUS BellecTBa" 10 HAIIPaBJICHHIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B ctp. 10
matepuanosenenud ®I'bOY BO «Henl'V»

LMS Moodle

Adobe Connect Acrobat

OpenOffice

7.3.2 IIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKTpOHHBIN KaTanor HaydHoU oubmmotekn Yenl'Y [DnekTpoHHbIi pecype] : 6a3a nanubix / Yenso. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
sypHanel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum nocrymna: TOneko u3
ceTH yHuBepcutTeTa. — TeKCT : 21eKTPOHHBIH.

3. Web of Science : MynbTHANCIUIUIMHAPHAS pedepaTHBHAs 6a3a qaHHBIX / kommaHus Thomson Reuters. — Pexxum gocryma:
n71s1 3apeructpup. noas3opateneit Yenl'Y. — TekcT : 37eKTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a qaHHbIX / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrn. — Pexum goctyna: s
3apeructpup. nonp3oBateneit Uenly. — TekcT : 3I€KTPOHHBIH.

5. Springer Link : [caitr]. — URL: http://link.springer.com/ — $I3. anrs. — PexuM nocTyma: 1uis 3aperucTpup. MoJIb30BaTenei
Yenl'V. — Tekcr : aNMeKTPOHHBIMN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIMITIJINHBI (MOJY JIA)

OcBOeHHE AUCIUILUIMHBI OCYIIECTBIACTCS B y4eOHOH ayIMTOPHH IIEPBOTO KOpITyca, PacCUMTaHHOM Ha 25 cTyneHToB. Eciu
3aHATHUS BEIyTCs JUIs IOTOKA CTYACHTOB, TO JUCIUILIMHA BEJETCS B JICKIHOHHON ayTUTOPHH MIEPBOTO KOPITyca,
paccuuranHoi Ha 100 cTyqeHTOB.

JIJIs yCTIenHOTO 0CBOCHUS TUCIIMILUTHHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYIbTUMEINHHBIM KOMIUIEKCOM U 9KPaHOM
JUISL IEMOHCTpAILMK CIaiI0OBBIX TPe3eHTaIi.

Vicrionp3yroTest 3IeKTPOHHBIN YNTaIbHBIN 3a1 HaydHo# onbmmortexn Yenl'Y (aymutopus 206) u yaeOHas 1abopaTopust
BBIYHUCIIUTENBHON (pu3uku kadenpsl TeopeTudeckoil pusuku (ayauropus 222) 11 caMOCTOATENbHON pabOThI CTy/IeHTa,
OCHAIIICHHbIE TIEPCOHAIBHBIMI KOMIIBIOTEPaMH, MyJIbTUMEANHHON anmnaparypoil. B aynuropusx obecrieder goctym K
Pa3ITMYHON CIPaBOYHON JINTEPATYpE, SHINKIOIEANAM, ONOIHOTpaddecKuM 1 MMOJTHOTEKCTOBBIM 0a3aM JTaHHEIX,
nH(OPMALMOHHBIM pecypcaM «HTepHeT».

9. METOANYECKHUE YKA3AHMUS AJISd OBYYAIOIIUXCS 1O OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

OcBoenue conepkanus yaeOHOH qUCHUILTHHBI «DHU3HKa KOHACHCHPOBAHHOTO COCTOSIHUS BEIIECTBaY OCYIIECTBISIETCS Ha
JIEKIMSAX, IPAKTUYECKUX 3aHITHUSIX U B IPOLIECCE CAMOCTOSTEIBHOM YIeOHOM e TeIbHOCTH CTYICHTOB.

JIeKUMOHHBIE 3aHATHS 00CCIIEYHBAIOT TEOPETHIECKOE U3YUICHHE TUCHMILTMHEL. OCHOBHBIMH METOJAMH OOYJCHHUS SBISIOTCS
HH(OPMAIMOHHO-00BICHUTEIBbHBIHA 1 POOIeMHBIN. Ha NeKiusx u3naraetcss OCHOBHOE COIEPYKaHUE TEM IPOrPaMMBl,
MPOBOJIMTCS aHAJIM3 OCHOBHBIX MOHSITUI U METO/IOB, PACCMAaTPUBAIOTCSI IPHUMEPBI.

[pakTHYeCKHe 3aHATHS CITYKAT IS 3aKPEIUICHHS TEOPETUIECKHX OCHOB, H3TAaraeMbIX B JICKIHsAX. Ha mpakTHIecKux
3aHATHSAX 00y4aeMble OBJIAJCBAIOT OCHOBHBIMH METOAMH U IIPHEMaMH PeIICHHs 3aaa4. s IPOBEACHHUS TEKYILEro 1
MPOMEXYTOYHOTO KOHTPOJISI IPOBOISITCS TECTOBBIE PAOOTHI U 3a4ET.

Ba)kHBIM MOMEHTOM IIPH U3Yy4CHUH JIF000 AUCLUILUIMHEI SBJISIETCS] OPTaHU3aLsl CAMOCTOSTENILHOM paboTsl. IIpy ocBoeHHN
MaTepHana He CeyeT CTPEMHUTHCS K MEXaHHYECKOMY 3alIOMHHAHHIO IPUBEACHHBIX ONpeAeaeHuil, GOpMyITUPOBOK U
MOJIOXKEHHH, eciti TpeOoBaHus K Bam mpsiMo He yka3bIBaroT Ha 310. BrionHe 3¢ GeKTHBHOM MOXKET 0Ka3aThCs MOMBITKA
HOHSTh CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsICh Ha MaTepHal, COACPIKAIMNCS B PEKOMEH/IOBAaHHON
auTepatype. Takxke peKOMEHAYETCsl PABHOMEPHO PACHPEACIATh HATPY3Ky CAMOCTOSITETIEHOTO O0YUCHHUS B TCUCHHE
cemecTpa.

B ciyaae npumMeHeHus ipy 00y4eHHH TUCHUTUIMHBI JIEKTPOHHOTO 00yYeHH s, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOIMXCs U TIPEoIaBaTessl OCYLIECTBILIETCS B PEXKUME PealbHOTO BpeMeHH (OHIaiH-JIEKLIHN
(BeGHHAPEI), YaThl, BUACO-KOH(EPESHLINHN U 1p.) WK OTIOKEHHOTO BpeMEeHH (CHCTeMa TUCTAaHMOHHOTO 00ydeHus Moodle,
MS Office365, popymsl, 3:1eKTpOHHAS TOYTA U AP.).

ITpu 0Oy4eHnH JIUIL C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBBSI SJIEKTPOHHOE 00yUeHHE, IMCTaHIHOHHbBIE
00pa3oBaTenbHbIe TEXHOIOTHH MPEIyCMAaTPHBAIOT BO3MOXHOCT IpHUEMa-nepeaadn HHGOPMaLiu B JOCTYIHBIX TSI HUX
dbopmax.

Peanu3anust AMCUMIUIMHBI C TPUMEHEHHEM 3JIEKTPOHHOTO 00Yy4deHHs1, AUCTAaHIMOHHBIX 00pa30BaTe/IbHBIX TEXHONOTHIT (nanee
— 20, 10T) ocymecTBisercst Ha OCHOBaHUHU «I10JI0XKeHHs O peann3aliy OCHOBHBIX M JIOMOJIHUTEIBHBIX 00pa30BaTENIbHbIX
HPOTPaMM C IPUMEHEHHEM JJICKTPOHHOTO 00YIEHHUs M AUCTAaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (eaepasbHOM
rOCY/IapCTBEHHOM OIO/PKETHOM 00pa30BaTeNbHOM YUPEKICHHH BbICIIEro 00pa3oBanus «UeasOnHCKHiA rocyapCTBEeHHbIH
YHHUBEpCUTETY, «I10J10)KeHus 0 TIopsiKe 3aueTa 00YIaOMIMMHKCS TI0 OCHOBHBIM MPO(ECCHOHAIBHBIM 00pa30BaTeIbHBIM
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma qucuiuinHel "OHu3nKka KOHIEHCHPOBAHHOTO COCTOSHUS BellecTBa" 10 HAIIPaBJICHHIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B crp. 11
matepuanosenenud ®I'bOY BO «Henl'V»

nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO AATETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLUILTUH (MOYIEH), MPAKTHUK, JOMOTHUTEIEHBIX
00pa30BaTENLHBIX MPOTPAMM» IMOCPEICTBOM MEKTPOHHON HH(DOpMaIMOHHO-00pa3oBaTenbHO cpensl PTBOY BO
«Uenl'V». B HCKITFOUHTENBHBIX CiTydasix ((hopc-Maxop U T.I1.) IPU peastn3aniy 00pa3oBaTeIbHON AATEITLHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B IIEPEUCHb 3IEKTPOHHON HH(POPMAIOHHO-
00pa3zoBaTenbHOI Cpesbl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

OcBoeHHE AUCUUILTHHBI MHBAIUAAMH U JULAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS OCYIIECTBIISETCS C
UCIIOJIb30BAaHUEM  CIICHUANBHBIX TEXHHYECKHX CPEACTB W T0J0 HMHGOPMALMOHHBIX TEXHOJIOTHH, IPElOCTaBIEMBbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHWIO WHBAIHIOB ¥ JIUIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOunbHble crenuagbHble TEXHUYECKUE CPEJCTBA IS JIULL C HApyHIEHUAMH 3pPEHHS: MOPTATHBHBINA KOMIBIOTED
¢ BBOJOM/BBIBOZIOM mpudtoMm bpaiins c¢ cuaresatopom peun «ElBraile-W14] G2»; HOyrOykn ¢ mporpaMMHON 3KpaHHOTO
nmoctyna NVDA; 3/1eKTpOHHBIE YBEIHUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BUACOYBEIMUYHUTENN ITOPTATHUBHEIE; TH(IIOMIEED;
uuppOBBIE TUKTO(DOHBI.

2. MoOuibHBIE cHeNUaNbHble TEXHUYECKHE CPEACTBA Ul JIMIl C HAapYMICHWSIMH CllyXa: CHCTeMa CBOOOIHOTO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMoOcThi0 ¢ 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 ammapaTbl
WHIMBHIYATEHOTO ITOJIH30BAHHS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPaMMHOE OOECIeUeHHEe 3KPAaHHOTO JOCTYNa C CHHTE30M
peun NVDA; mporpaMMbl SKpPaHHOTO YBEIHUYEHHUS; IPOTpaMMbl PEUYEBOrO CHUHTE3a JUI1 KOMIBIOTEPOB U HOYTOYKOB;
IporpaMMBbl PEUEBOT0 CHHTE3a AJsl MOOMIIBHBIX YCTPOMCTB; SKpaHHAas KIIaBUATypa; SKpaHHas Jyma.

ITpn HEOOXOMMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSIMH 3pEHHS Ha pabodnmx MecTaxX A IPOBEACHHS IPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENMANbHOE IPOrpaMMHOE obecredeHue (IporpaMMa peueBOH HaBHUTAIHU
NVDA, peueBble CUHTE3aTOPBI, SKPAHHbIE JIYIIbI).

B yueOHbIe aymuTopnu oOecmedmBaeTcsi OCCTIPENATCTBEHHBIH JOCTYN IS OOYJalONIMXCsS WHBAJIHIOB M OOYJaIONIUXCS C
OTpaHWYICHHBIMH BO3MOJKHOCTSIMH 3JI0POBBSl. B Kaxmol ayauropmm, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH 3/I0POBBS, IIPEAyCMaTPUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MeECT I OOYJaIOIUXCS C y4eToM
HapYIIEHUH UX 310POBBS.

Jlns ocBOEHWS MUCIUITIMHBI WHBAJIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3/I0POBBS MPENTOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, HUMEIOMIMMCS B HaydHOH Oubmmoreke Yenl'Y, ¢ MOMOIIBIO CHEHUATBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 2JICKTPOHHBIM HCTOYHMKAaM, IPEJCTaBICHHBIM B (popMe SIEKTPOHHOTO JOKyMEHTa B (hOHIEC HAY4HOW OMONMMOTEeKH
Yenl'Y wmmm 3rmeKTpOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYSCKHMX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO U HE3pSUETO IMOJIB30BATENS C MPOTPAMMHBIM 00ECIIEYeHHEM 3KPaHHOTO JOCTyIa ¢ cuHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM H KiaBuaTypoil Clevy c¢ OONbIIMMH KHONKAMHU U C pa3fessiomedl KIaBHIIN
HaKJIAKOM).

Y4eOHO-MEeTOAUYECKHEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa HHBAINAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0pOBBsI IPEIOCTABIIOTCA B (POPMAx, afalTUPOBAHHBIX K OTPAHHUCHUSAM UX 310POBbS U BOCIPHATHS HH(pOpMaIUN:

Jlns mui ¢ HapyLIeHHSIMU 3pEHUSL:

- B IEYaTHOH hopMe yBENHIECHHBIM MIPUPTOM,

- B (hopMe ITEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meyaTHo Gopme mpudrom Bpaitns.

Ji nun ¢ HapyIIeHUsIMU ClTyXa!

- B IIe4aTHOH opme,

- B (hopMe 3NIEeKTPOHHOTO TOKyMEHTA.

Jnist I ¢ HapyIIeHHsIMH OTIOPHO-/IBUTaTENFHOTO amniapara;

- B IIe4aTHOH gopme,

- B (hopMe NIEeKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH nIepedeHs MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONIXCs.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI OCBOCHHE AWUCHUILIMHBI MOXET OBITh YaCTHYHO HIH
TIOJIHOCTBIO OCYIIECTBJICHO C MCIIOJIb30BaHMEM UCTAHLIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMM OUCIMIUIMHBI WHBANMAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS HCIIOJB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wuwHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJCHCTBHS  C
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouast nporpamma qucuiuinHel "OHu3nKka KOHIEHCHPOBAHHOTO COCTOSHUS BellecTBa" 10 HAIIPaBJICHHIO
noAroToBKH (cnenuansHoctH) "HanonmkeHepus" HanpasieHHoCTH (1poduino) HanoTexHomOTHY B ctp. 12
matepuanosenenud ®I'bOY BO «Henl'V»

IperoaBaTeNeM: HWHAUBHAyalbHas ydeOHas pabora (KOHCYIbTanWH), T.€. JONOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MaTepuana M YIIyOJIeHHOe W3ydYeHHe MaTepuana C TeMH OOydalomuMUcs, KOTOpBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHJMBHyaJbHas BOCIUTATENbHAs paboTa. MHIMBHyaIbHbIE KOHCYJIbTAMM HANPaBJICHBl HA WHAWBHIYAJIH3ALHUIO OOYIEHHS
W YCTaHOBJICHHIO BOCITUTATEILHOTO KOHTAaKTa MEXTYy IIperojaBaTelieM M OOydJaromiMcs WHBAIAAOM WIH OOydarommMmcs ¢
OTpaHUIEHHBIMU BO3MOXXHOCTSIMU 3{0POBBSI.

ITpu mpoBemeHHM NpOLENYpPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIKUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl IO JUCHUIUIMHE OOECIICYMBACTCS BBINOJHEHHE CICAYIOMNX OMOTHHUTEIBHBIX TPEOOBAHHWH B 3aBHCHMOCTH OT
WHIIBHIYAIBHBIX 0COOCHHOCTEH, 00YIaONIIXCs:

a) UHCTPYKIUS MO TOPAOKY IpPOBEJEHUs IPOLEAYPbl OIEHUBAHUS MpPENOCTaBIseTcd B AOCTYNHOH ¢opme (YcTHO, B
NHUCBMEHHOI (hopMme, B TMCbMEHHOM (opMe mprdToM bpaiiis, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIOIEPEBOAUNKA);

0) nocrymHas Qopma NpesoCTaBICHNS 3aJaHUH OIEHOYHBIX CPEACTB (B IMedaTHOH (opme, B meyaTHOH (opMe yBETHIECHHBIM
mpudToM, B medaTHor dopme mpudTom bpailind, B popMe MEeKTPOHHOTO JTOKYMEHTa, 3aJaHHS 3a4UUTHIBAIOTCS ACCHCTEHTOM,
3aJlaHusl MPEIOCTABISIIOTCS C HCIOIb30BaHUEM CypIONEPEBOA);

B) OocTymHas (opMma TpeIoCTaBIeHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHO mmpudrom bpaiins, ¢ NCcmoIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOLEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBANHUAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
37I0pOBBS NPELYCMATPUBACTCSI HCIIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJbHBIMU
0COOCHHOCTSIMU. DTH CpPEeCTBA MOTYT OBITH mpemocTaBiieHbl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHUECKHE
cpencrBa. Ilpm HeoOXOAMMOCTH HWHBANHAAM U JIMIAM C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS IIPETOCTaBIISCTCS
JONOTHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHus, NpoLeAypa OLEHHMBaHMS pe3yIbTaTOB OOydeHHs 0o
JICITUTUTAHE MOYKET POBOIUTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHnne npouenypsl OIEHUBAHHUS pPE3yIbTaTOB OOY4EeHWS WHBAIUIOB M JHMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMU
3J0POBBsI JOIYCKAETCSI C UCTIOIB30BaHHEM JHCTAHIIHOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.
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28.03.02 HanounxeHepus, HanpasjaeHHOCTH ''HaHoTexHosi0rMu B
martepuanoBeneHun'' . PII/ no rucuuninne " ®u3nka KOHICHCHPOBAHHOIO COCTOSTHUS
BemiecTBa', 2023 rox Habopa, ounasi gopma o0yueHust

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos

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 (COCTaBUTEIb) B.JI. ByuensHukoB
M. B. MartonuHa

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