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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cenmanbrocTH) 28.03.02 "HanoumxeHepus" HanpaBieHHOCTH (mpodio) HanoTtexHoIOTHY B crp. 3
matepuanoseneaud ®I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'II)IO HU3YYCHUA JUCHUITINHBI ((BBCI[CHI/IC B (1)I/I3I/IKy TBEPAOTO TCJIa» ABJISICTCS U3YUCHUC (byHI[aMeHTa.HLHBIX OCHOB
OIMMCaHUs KOHACHCUPOBAHHOI'O COCTOSIHUA BEIIECTBA Ha OCHOBC O6HII/IX MCTOIOB KBaHTOBOM TEOpUHU, KBaHTOBOM CTaTUCTUKHU
1 JJICKTPOAUHAMUKH, npn06peTeHHe HAaBBIKOB PEHICHUA U UCCIICAOBAHNA KOHKPCTHBIX (bPIS’I/I‘leCKI/IX 3aaa4.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

V3yueHne 0OCHOBHBIX MOHATHH (DU3UKH KOHICHCUPOBAHHOTO COCTOSHHUS.

I/I3yquHe OCHOBHBIX MECTOJOB (I)I/I3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUSA.

3HAKOMCTBO C BAXKHCHIITUMH MNPUIIOKCHUAMU (1)1/13I/IKI/I KOHACHCHUPOBAHHOTO COCTOAHUA.

PCSyﬂLTaTLI 06y‘{€HI/IH 0 JMCUUINIMHE HAITpaBJICHbI HA JOCTUKCHUEC NHIAUKATOPOB!:

VYK-1.1. Bemounusier nouck HHGOpMaLUM, onpeaenseT KpUTepUru CUCTEMHOTO aHalli3a MOCTaBJICHHBIX 33124

VYK-1.2. Hcnionp3yeT KpUTHUECKUIT aHATIH3, CHCTEMATH3aluI0 1 00001eHne HHpOpMauy IS peLIeH s IOCTaBIEHHBIX
3aja4

[TK-2.1: 3HaeT OCHOBHBIE B3aMMO/IOTIOIHSIOMINE METOIbl 1 METOAMKH UCCIIEJOBAHUS CTPYKTYPBI U CBOHCTB
HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepHUaIoB

ITK-2.2: YMeer: aHanU3UPOBATH UMEIOIINECS TUTEPaTypHBbIE JaHHbBIE TI0 HOBBIM MOIX0JaM K HCCIEJOBAaHUIO CTPYKTYPBI
CBOMCTB MaTepualoB; 00ecIeunBaTh COOMONCHIE TEXHUUECKHIX YCIOBHIT Ha BCEX CTAIMAX NPOBEACHUS KOMIUIEKCHBIX
UCCIIEJOBAHUI CTPYKTYpPbI U CBOMCTB HAHOCTPYKTYPHPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEpUAJIOB

I1K-2.3: Bnaneet HaBbIKaMHu pabOTHI C OCHOBHOM MPHOOPHOW 0a30 IS UCCICIOBAHUS CTPYKTYPhI X CBOHCTB
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MaTEPHUAIOB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.B.04

2.1 TpeOGoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

AHanuTU4ecKasi TeOMeTpHs

CoBpeMeHHBIE TeXHOJIOTHH TI0MCKa  00paboTKH HH(OPMAIIIH

MartemaTuyecKkui aHaIu3

Jluneiinas anrebpa

BexTopHbIi ¥ TEH30PHBIN aHAIN3

BBC,HCHI/IG B CIICHUAJIBHOCTH

BBC)IGHI/IG B HAHOWHKCHCPHIO

dusuka

HeopraHI/IquKaﬂ 1 OpraHuYeCKasg XuMHUs

duznueckas XUMHs

2.2 JIncuMnJIMHbI M NPAKTHKH, VIS KOTOPbIX OCBOCHHE JAHHON AUCUMIIJIMHBI (MOAY./151) HE00X0AUMO KaK
npeauIecTByIOLIEee:

Kpucramnorpadus

DH3UKO-XUMUYECKUE OCHOBBI HAHOTEXHOJIOTHH

DHU3UKO-XUMUS HEOPraHNn4CCKUX MaTepruaioB

MaTCpI/IaJ'IOBGI[CHI/IC HaHOMATCpHUajJIOB 1 HAHOCUCTCM

BeimoniHeHre 1 3aIUTa BBITYCKHO# KBann(UKaUOHHON paboTh

ITpownsBoxacTBeHHAs NMpaKTHKA (TIPEIIUITIOMHAS IIPAKTHKA)

[TpousBoaCTBeHHAs MPAaKTHKA (HAyYHO-HCCIIEIOBaTEIbCKas paboTa)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCLIIMTLINHBI
(MOZY.JI)
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IIK-2: CnnocodeH opraHu30BbIBATH NMPOBeAeHHE KOMILIEKCHBIX MCCIeI0BAHUI CTPYKTYPBI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIIMOHHBIX MATEPHUAJTIOB

3HaTh:

Jus moctmxenns [1K-2.1: ¢pu3udeckrie OCHOBBI M IPHHITUITEI PAOOTHI IPHOOPOB M YCTPOICTB THATHOCTHKY MaTEPHAIOB U
n3Aenuil ¢ HAHOMETPOBEIM Pa3pelIeHneM, IPHEeMbI 00pabOTKH Pe3yNbTaTOB UCTIBITAHUI

YMmers:

Jus noctmxenns 11K-2.2: aHanu3upoBaTh BO3ZMOXHOCTH IPUMEHEHHS (DH3HIECKIX METOAOB JHATHOCTHKY C HAHOMETPOBBIM
paspeleHneM

Baanernb:

I[J'I}I JOCTUKCHUA TIK-2.3: METOAaMH SKCIICPUMCEHTAJIBHOTO UCCIICAOBAaHUA MaTEPUAIOB, CIIOCOOHOCTBIO B COCTaBE
KOJIJICKTUBA Y4aCTBOBATh B MMIPOBCACHUHN PACUCTHBIX pa60T

YK-1: CriocofeH ocymiecTBIATh NOUCK, KPUTHYECKHIl aHATN3 U CHHTe3 HH(OPMaNHH, NPUMEHATh CHCTeMHBIH
TIO/IXO/1 /LISl pellleHHus] MOCTaBJIEHHBIX 32124

3HaTh:

Jnsa noctmxenust YK-1.1: OcHOBHBIC IOHATHS U pa3Aeibl PU3UKH KOHASHCUPOBAHHOTO COCTOSHHUSI BEIIECTBA

YMmers:

Js moctmxenns YK-1.2: ocymecTBIsTs MOUCK, KPUTHUSCKUH aHATN3 U CHHTE3 HH(POPMAIUH, IPUMEHSITH CHCTEMHBIN
HOJXOJ JUISl peIIeHNs] MOCTABIEHHBIX 3a7a4 B 00J1aCTU MPOGECCHOHANBHON ESITeTbHOCTH

Baagern:

Hnsa noctmxenus YK-1.2: MeTogamu noucka v aHanu3a HHGoOpMauu B 001acTi UMK KOHIECHCUPOBAHHOTO COCTOSIHUS
BEILECTBA

B pe3yjbTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqammnﬁcn AOJIZKCH

3.1 |3uarh:

3.1.1 [ ocHOBHBIC OHATHA U3 001ACTH (PU3NKH KOHICHCHPOBAHHOTO COCTOSIHUS BEIIECTBA; (DM3UICCKIE OCHOBHI H
IPUHOUIEI PabOTH IPHOOPOB U YCTPOUCTB AUATHOCTUKH MaTEPUANIOB U U3IENHI ¢ HAHOMETPOBBIM
paspeleHueM, npueMbl 00paboTKH pe3yabTaTOB UCIIBITAHUH;

3.2 | YMeTh:

3.2.1 | aHanu3MpOBATh BO3ZMOXKHOCTH NPUMEHEHHs (PU3HUECKUX METOA0B JHATHOCTUKY C HAHOMETPOBBIM
paspeleHueM, IPUMEHTh KOHTPOJIBHO-U3MEPUTEIIBHYIO alapaTypy U METoibl 00pabOTKH MOIYy4EHHBIX
JAHHBIX JUIS OTIPEIETICHHUS TEXHHUECKUX XapaKTePHCTHK HAHOOOBEKTOB 1 M3ISIII Ha IX OCHOBE, a TAKXKE O
mapaMeTpax CTPyKTYpPsl HAHOCTPYKTYPHPOBAHHBIX MaTEPHUAJIOB.

3.3 | Baagern:

3.3.1 OpeACTaBIICHUAMU O HAHOTCXHOJIOTUAX B OTPACIIAX, OMPEACIIAIOIINX TCXHUYCCKHI nmporpecc, 1 OCHOBax
(1)1/13I/IKO-XI/IMI/I‘ISCKI/IX MCTOOOB IUAarHOCTUKH HaHOOOBEKTOB U HAaHOCTPYKTYPUPOBAHHBIX MAaTCPUAJIOB;
HaBBIKOM PCIICHHA KOHKPETHBIX MHXKCHCPHBIX 3a4a4, MCTOJAaMHU SKCIICPUMEHTAJIbHOT'O UCCIIEJOBaHUA
MaTepuaos, CITOCOOHOCTBIO B COCTaBE KOJUIEKTUBA Y4aCTBOBATh B IIPOBECACHUHN PACUCTHBIX pa60T

4. OFLEM JUCUMILIMHBI (MOLY.JI5T)

O6wwasa TpyaoemKocTb 33ET
YacoB 1o yueOHOMY IJIaHy : 108 Bunpl KOHTpONS B cemecTpax:
B TOM 4HCIIE
AyIUTOPHBIE 3aHATHUS : 34 3aueTsl 5
caMocTosATenbHas paboTa : 70,5

KOHTaKTHas pabora: 37,5

HKP: 3,5
5. CTPYKTYPA U COAEP)KAHUE JTUCHHUIIJIMHBI (MOYJIS)
Kox HaumeHoBaHMe pa3/ieJioB U TeM /BUA 3aHATHS/ Cemect | YUacoB Jlurepartypa
3aHATH p / Kype

Pazgen 1. OcHoBBI KpucTa/LIOrpadun
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1.1 [penmer pusnku koHaeHcHpoBaHHOTO cocTosiHMs (DKC). MeTtomsr 5 1 JI1.2 JI1.3 JI1.5
uccnenosanuii. Meroast ®KC. Ucropus PKC. Knaccuduxanus TBepabIx JI1.6 JI1.7
TeJ 10 THITY PACHOJI0XKEeHUs: aToMOB /JIek/ JI1.8J12.6 JI2.2
J12.5712.9
21935
1.2 OcHoBblI kpucTamorpaguu. OnpeneneHue Kpucrama. TpaHCIAIHH. 5 1 JI1.2 J11.3 JIL.5
V3en. Kpucrammorpadudeckue HanpaBiIeHUE U TIIOCKOCTh. MHIEKCHI JI1.6 JI1.7
Muiepa. DeMeHThl TOYSUHOW CHMMETpHH Kpuctaa /JIek/ JI1.8J12.2 J12.8
J12.5J12.9
2122233435
26
1.3 Pemrenuie 3ama4 mo teme: «Onpenenenne kpuctamia. Tpancmsaum» /JIek/ 5 2 JI1.2 JI1.5 J11.6
JI1.7 J11.8J12.4
J12.9
01022233435
26
1.4 TodeuHble U IPOCTPAHCTBEHHBIE IPYNIIBI CUMMETPUH KpUCTaIa. 5 5 JI1.2 JI1.3 JI1.5
I'eneparops! rpynn. O6o3navenus rpymn /Cp/ JI1.6 J11.7
JI1.8J12.2 J12.8
J12.5712.9
313233 54 35
26
1.5 Kpucrannorpadpudeckue cucteMbl. Tumsl pereTok. Pemerku bpaso. 5 5,5 JI1.2 JI1.3 JI1.5
Slueiika Buraepa —3eiitma. [Ipumep mocrpoenus /Cp/ JI1.6 J11.7
JI1.8J12.2 J12.8
JI2.5J12.9
01022233435
26
1.6 Tect o pa3nmery «OcHOBBI KpucTayorpadum /JIex/ 5 0,5 JI1.2J11.3 J11.5
JI.6 J11.7
JI1.8J12.2 J12.8
J12.4J12.5J12.9
1.7 Pemrenuie 3a1au mo teme: "Y3en. Kpucramiorpadguueckue HarpaBieHAE U 5 3,5 JI1.2 JI1.3 JI1.5
miockocTs. Mugexcer Mumepa" /JIex/ JI1.6 J11.7
JI1.8J12.2 J12.8
J12.5712.9
3132335435
26
Pa3gen 2. Metoasbl onpeejieHUs] KPUCTAJIMYECKOI CTPYKTYPBI
TBEpPAOro Teja
2.1 Mertoapl onpeeneHust aTOMHOM CTPYKTYpbl KOHJIEHCUPOBaHHbIX CPELL. 5 1 JI1.2 JI11.3J12.2
XapakTepuCTHKa PEHTITEHOBCKUX Jy4eH, 37IEKTPOHOB, HEUTPOHOB. JI2.5J12.9
®opmyna Bynwda-bparra /Jlex/ 21025
2.2 VYpaBuenue Jlays s aMIUIUTYAbI paccestHHOM BoJIHBL. OOpaTHas 5 1 JI1.2 JI1.3J12.2
pemerka. Bektop oOpaTHoO# pemerku. 30HbI bprmmiosna /JIex/ JI2.5J12.9
3135
23 CrpykTypHBIH (axTop 6a3mca. ATOMHBIH GaxTop paccesHus. Pakrop 5 1 JI1.2 JI11.3J12.2
Hebas-Yomnepa /Jlex/ JI2.5J12.9
21095
2.4 DKCrepUMEHTATLHBIC TU(PPAKIIMOHHBIC METOJIBI OTIPEICIICHHS 5 10 JI1.2 JI1.3J12.2
KpPUCTaJLINYECKON CTPYKTYpBI TBEPAOTO Tena: MeTo Jlays, Meton JI2.5 J12.9
BpallleHUH, METOJ] TOPOILIKA. D1 D52 D3 24 55
CTpyKTypHBIi aHau3 26
/Cp/
2.5 Pemennie 3anau no teme: "YpasHenue Jlays Ui aMIITUTY/bl paCCETHHON 5 3,5 JI1.2 JI11.3J12.2
BonHbL. OOpaTHas pemerka. Judpakims B kpucramnax" /Jlex/ J12.4J12.9
2122233435
26
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2.6 Tect mo pazgeny "MeTob! onpeAeneHus] KPUCTAIUTHYECKON CTPYKTYpPbI 5 0,5 JI1.2 J11.3J12.2
TBepaoro Tena" /Jlex/ J12.4 J12.5 J12.9

21022233435
26
Pazgen 3. IIpupoaa MexaTOMHOI0 B3aUMO/ el CTBUS

3.1 Krnaccuukanms TBEpABIX TEI 10 THITY CBA3EH. DHEPIHs CBA3H 5 1 JI1.2 JI1.3J12.5
kpucramia. MonekynspHsle KpUcTauibl. IOHHBIE KPUCTAILIBL. 2.9
KoBanentnelie kpuctamisl. Kpucramisl ¢ BOJOPOIHOM CBSI3bIO. 2135
Mertamter /Jlex/

32 CriekTp CBOOOHOTO JIEKTPOHA B KpUCTalie. BiausHNEe KOHEUHOCTH 5 1 JI1.2 JI1.3J12.2
KpHCTaJIa Ha CHEKTp AIeKTPOoHOB. DHeprus Depmu. DyHxmms JI2.5J12.9
pacopeneneaus @epmu-Aupaka. Xumudeckuit noteniman /Jlex/ 2135

33 [Ipupoaa NpouCcXOKACHUS SHEPTETHUECKUX 30H. 30HHBIC CXEMBI. 5 1 JI1.2 JI1.3J12.5
Krnaccuukanus TBEpABIX TN ¢ TOUKU 3PSHUS SHEPIeTHYESCKUX 30H. J12.9
ITosepxHOCTE Depmu. D dexTuBHAS Macca HIEKTPOHOB. JBIPKHL. 01095
DNEeKTpOHHAs TEIUIOEMKOCTh TBepAbIX Ted /JIex/

34 DKCIEPUMEHTAIILHBIC METOIbI OTIPEACIICHHSI AIIEKTPOHHOTO CIIEKTpa 5 10 JI1.2 JI1.3J12.5
TBepasIx Ten /Cp/ J12.9

3132335435
26

3.5 [TpuHIUIIBI CTPOSHUST KOHASCHCUPOBAHHBIX CUCTEM, ONMKHUN U JalbHUM 5 10 JI1.2 JI1.3J12.5
MOPSIIOK, (DYHKIHS PaIHaIbHOTO pacipeieNieHUs YacTHII, J12.9
MIPOCTPAHCTBEHHAs! KOT€PEHTHOCTh, IPUHIIUIIBI TUIOTHOM U BaJC€HTHOMN 01323233405
ynakoBok /Cp/ 26

3.6 Pemenue 3agau no teme: "DnekTpoHs! B MeTastax. CBOOOAHBIIM 5 1,5 JI1.2 J11.3J12.2
ANEKTPOHHBIH ra3 Oepmu." /Jlek/ JI2.5J12.9

313233 54 35
26
3.7 Tect mo teme: "[Ipupona MexatoMHOT0 B3aumoaeicTBus" /Jlek/ 5 0,5 JI1.2 J11.3J12.2
JI2.5J12.9
313233 54 55
26
Pa3nen 4. lunaMuka TBepaoro teja

4.1 I'apmonndeckoe npubdmmxenne. Konebanns aToMOB B OJJHOMEPHOH 5 1 JI1.2 J11.3
MOHOATOMHOH 11enouke. Koje6anus aToMOB B OTHOMEPHOI! LIeMOYKe ¢ JI11.4J12.7 J12.9
6azucom /Jlex/ 3133 3536

4.2 Konebanus aTOMOB B TPEXMEPHOMU pEIIETKE, B PEIIECTKE C TEPEKTOM. 5 1 JI1.2 JI1.3
®ononsl /JIex/ JI1.4J12.9

212536

4.3 Perrenue 3amau mo teme: «J{uHaMHUKa KpUCTAIMUECKON permeTkm» /JIek/ 5 2 JI1.2 JI1.3

JI1.4J12.4 J12.9
3135435
4.4 DKcHepUMeHTaIbHBIE METOABI HCCIIENOBAHUS (DOHOHHOTO CHEKTPA. 5 10 JI1.2 J11.3
DoHOHHAS TEIIOEMKOCTh TBepAbIX Ten /Cp/ JI1.4J712.9
21022233435
26
Pazgen S. ledexThl B TBEpABIX Tesax

5.1 Knaccudukamnus nedexros. TerroBsie ToueuHbIe TeDEKTHI. 5 2 JIT.1J11.2
TepMoarHaMUKa TEIUIOBBIX TOUEUHBIX JedekToB. Toueunsie AedeKThl B JI1.3J12.1 J12.3
HMOHHBIX Kpuctamax /Jlek/ JI2.7 J12.9 J12.10

3135

5.2 IToBepxHOCTHBIE 1 00BEeMHBIE IedekTsl. PagnannonHbie e eKTh. 5 10 JI1.1 J11.2

Hedexrtor ynakosku. Aucnokamuu /Cp/ JI1.3J12.1 J12.3

J12.7 J12.9 J12.10
013233 54 35
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53 Pemenuie 3a1au mo teme: "J{eeKThl KPUCTATITUIECKON PEIICTKH. 5 1,5 JIT.1J11.2 J12.2
Huddysus B TBepabix Tenax" /Jlex/ JI1.3 J12.4J12.1
JI2.3 J12.9 J12.10
313233 54 35
26
54 Tect o paszneny: "JledekTs! B TBepabIx Tenax" /Jlex/ 5 0,5 JI1.1J11.2
JI1.3J12.1 JI2.3
J12.9 J712.10
313233 54 35
26
Pa3gen 6. Ynpyrue u MexaHnyecKue CBOCTBAa TBepIAbIX TeJ
6.1 [TpubnmxeHne CIIOMIHON cpeabl. MexaHuuecKoe HaNpsbKeHHE. 5 2 JI1.2 JI1.3J12.9
Jedopmanus. TeH30pbl HanpspKeHUH 1 gedopmarmid. 3akoH ['yka. JI2.11
MatpuuHas 3anuch TeH30pOB. MexaHu4YecKue cBOMCTBA TBEPIbIX 01022335455
ten /Jlex/ 26
6.2 Pemenue 3agau no teme: "3akoH ['yka. MaTtpuuHast 3aruch TEH30POB. 5 2 JI1.2 JI1.3J12.7
MexaHnueckue cBoiicTBa TBepabix Ten" /Jlek/ J12.4 J12.9 J12.11
213223335
6.3 VYpaBHEHHE BIDKSHUS CILIOMIHON cpeabl. DHeprus 1epopMupyeMoro 5 2 JI1.2 JI11.3J12.9
TBEPIOIO Tea. YIPYrue BOJIHbL B TBEPAbIX Tesax. IIpumep ynpyrux BosH JI2.11
B KyOH4eckoM kpuctasie /JIek/ D124 55
6.4 CootHomenus Koy, YcToHUMBOCTS KPUCTAIUINYECKUX perreTok /Cp/ 5 10 JI1.2 JI1.3J12.9
J12.11
313233 54 35
26
Pa3nen 7. Unast koHTaKkTHas padoTa
7.1 WuauBuaya bHbIC KOHCYTBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 5 3,5 JIT.1 JI1.2 J11.3
JI1.4J12.1 J12.2
J12.3J12.7 J12.8
J12.4 J12.5 J12.9
2122233435
26

6. ®OHJI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

3a/1avM K MPAKTUYCCKUM 3aHATUAM; TECT,
BOIIPOCHI K 3a4Y€CTy

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MATEPUAJIBI ISl TEKYIIEil aTTecTaluu

TuroBkIie TECTOBBIE 3a1aHUS IPUBCIACHBI B ®DoHJ1aX OLIECHOYHBIX CpC€acCTB MO JUCHUIIINHE

[Tpumep KOHTPOIBHBIX padoT:

1. OnpenenuTh YUCI0 ATOMOB B IIEMEHTAPHOMU sTUEHKe kKeJe3a, KpUCTAILIU3YIOIErocs B
kyomnueckoit cucreme (OtBet: OLIK 2).

2. IToka3aTb, 4TO KpUCTAJUINYECKas PEIIETKAa MOKET UIMETh OCH ITOBOPOTA JIUIIb IEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOI'O U IIECTOTO MOPSIKOB.

3. CtpykTypa anMasa.

a) CKOJIbKO aTOMOB COJIEPKUTCS B IPUMHUTHBHOM siuelike anmmasa?

6) Kakopa anuna (B A) BekTOpa MIPMMUTHUBHOM TPaHCIAINI?

B) CKOJIBKO aTOMOB COZIEPKUTCS B TPAHCIICHTPUPOBAHHON KYOHMUECKOH AIIeMEHTapHOI sueiike?

6.3. TunoBblie KOHTPOJIbHBbIC BOIIPOCHI ¥ 3aIaHUA JIsL l'[pOMe)KyTO‘-lHOfl aTTreCcTalumu

Bomnpocsl k 3auery:

1 Tlousitue o kpucramie. OnucaHue KpUCTAIUIMIECKUX CTPYKTYP.
2 TpaHcnAMOHHAsS WHBAPHAHTHOCTb.

3 Pemérka, 6a3uc, sneMeHTapHasl sueiKa.
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Hpyrue onepanyuu CUMMETPHH.

Knaccugukamnust KpucTamainueckux peiéTok u pemeTku bpase. J[ByMepHBIN ciydaid.
Pemérkn bpase. TpéxMepHslil citydail.

Kpucramnorpadudeckue Tpynmsl CHMMETpUH

Omnmncanne MOJI0XKEHHS aTOMOB B JIEMEHTapHOH suelke, KPUCTAIUIOrpa(pUIecKUX HATPaBICHUI U IIOCKOCTEH.
[IpuMepsl KPUCTATITMUECKUX CTPYKTYD.

Judpaxuns Ha kpucTawie. XapaKTepHUCTHKH H3ITydeHHUH.

3axoH (popmyna) Bymeda-bparra.

Judpakunonnsie metoasl. Meton Jlayo.

JudpakinoHHbIe METOIBI. MeTO ] BpallleHHH.

JudpaxunonHsie MeTOABl. MeTox mopoiKa.

Crpykrypabiii aHammu3. CTpyKTypHbIH (akTop 6a3mca.

OGparHas. pemérka. CoiictBa oOpaTHOU pemieTku. [ToctpoeHne oOpaTHON pelméTku
Suetika Burnepa —3eiitia. [Ipumep nocrpoeHusl.

3onsl bpumntosna. Ilpumeps! nocTpoeHust.

VYpasuenus Jlayo.

DKcHepUMeHTaNbHEIC AU(GPAKIIOHHBIE METOBI OMPEICNICHUS] KPUCTAIUIMYECKON CTPYKTYpHI TBEPAOTO Teia
Knaccupukanus kpucramios.

MonekynsipHble KPUCTAILIBL.

HonHble KpHUCTAIBL.

KoBaneHTHble KpHCTaIbI

Merannsl.

Kpucrannel ¢ BOIOpoaHON CBSI3bIO

Krnaccudukanus TBepAbIX TEN C TOYKH 3PCHUS SHEPIreTHYSCKUX 30H.
IToBepxHocTs Depmu.

INpuposa TPOUCXOXKACHNS SHEPIETHIECKUX 30H. 30HHBIC CXCMBIL.
[IpoucxosxxneHne >HePreTUYECKUX 30H.

CriekTp CBOOOIHOTO 3IIEKTPOHA B KPUCTAIIE.

Oneprus Oepmu.

O¢exTuBHAT Macca AMEKTPOHOB.

I'apmoHunyeckoe NpuOIIKEHHUE.

Konebanus B 0JHOPOTHOW IIENOYKE aTOMOB

Konebanus B meroyke ¢ ABYMSI COPTaMH aTOMOB

Konebanus B Lenovke ¢ OJHUM COPTOM aTOMOB

Kosebanns aTOMOB B TPEXMEPHOU peIIeTKe.

Uucno pa3pelleHHbIX 3HaY€HUN JUIMH BOJH. IpaHuuHble yciaoBus bopha-KapmaHa.
AHanu3 AMCNEPCHOHHON KPUBOM AJISl TMHEHHOW IETTOYKH OJMHAKOBBIX AaTOMOB.
3aBUCHMOCTP (ha30BOM M TPYMIIOBOI CKOPOCTEH OT BOJHOBOTO YHCIA.
AxycTrdeckass W ONTHYECKas BETBH KoyieOaHMIA.

OKCHepUMEeHTaIbHBIE METOBI NCCIENOBAHUSI (DOHOHHOTO CHEKTpA.

DOHOHHAS TEIIOEMKOCTb TBEPABIX Tel

Knaccudukamms nedexros.

TemtoBbIe TOYEUHBIE JIE(DEKTHI.

TepMoarHaMUKa TETUIOBBIX TOUEYHBIX Je(EKTOB.

Todeunsle nedeKThl B HOHHBIX KPHCTaLIaxX

IToBepxHOCTHBIE 1 00BEMHBIE TE(EKTHI.

PannanmonHsie 1eQeKThI.

Hedextpl ynakoBku. JJucinokanuu

Jedextor mo ®@penkento u mo loTTkw.

®DaxTOpHI, BEI3BIBAIONINE MOSBICHUE 1E(PEKTOB.

O6pazoBanue nucnokanuii. Cxema @panka-Puga.

[TpubnnxeHue CIUTOIIHOW CPENIbI.

MexaHnueckoe HalpsbKEHHUE.

JHedopmarust.

Tenzopbl HanpsoKeHUH U AedopManuii.

Jnarpamma nedopmanuu. 3akoH ['yka.

MatpuuHas 3anuch TEH30POB.

[InacTuyeckue cBoWcCTBa TBEPIBIX TEI.

VYnpyrue BOJIHBI B TBEPIBIX TENaX.

CootHomenust Komm. YcToHYHBOCTS KPUCTAJUIMYECKUX PEIIETOK
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64
65
66

VYpaBHeHHE IBM)KEHUS CIUIOIIHOW CpEbI.
DHeprus aeGopMUpyeMOro TBEpIOTO Tefa.
Yrpyrue BOJHBI B TBEP/ABIX TENaXx.

6.4. Kputepuu oneHUBaHUA

Tekymnuii KOHTPOJIb TEOPETUUECKIX 3HAHUN HABBIKOB U TIPAKTUYECKMX HABBIKOB IMPOU3BOIUTCS B BHJIE 32U€Ta U BBHITIOJTHEHUS
TECTOBBIX paboT.
TectoBble pabOTHI, IPEIyCMaTPUBAIOIINE TPOBEPKY TEOPETHUCCKUX 3HAHUIA.

YcnenHoe HanMcaHKe 3aIUIaHUPOBAHHBIX TECTOBBIX pabOT BIHSIET HA JOMYCK K 3a4eTy.
3aueTHbIN OUIIET COAEPKUT JIBA TEOPETUIECKUX Bormpoca. Ha 3adeTe CTYJeHT MoTydaeT OlEHKY «3aUTeHO» B CIIydae
YCIICIIHOTO OTBETA Ha TCOPETUYECKHE BOIIPOCHI OUIIeTa.
Kpurepun orieHUBaHUS IPUBEICHBI B (POHIAX OICHOYHBIX CPEICTB AUCUUILTHHEI (OabHAsI cHCTEMa)

7. YHEBHO-METOJNYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTODBI, 3arnaBue UzpatensctBo, | Pecypc
JI1.1 | Aauxuna B. 1., OcHOBBI KprcTaiorpaduu U 1epeKThl KpUCTATITNIECKOTO Kpacnosipek : 9BC
Camnapoga A. C. CTPOEHHUS: PAKTUKYM CHOHMpCKHiA
(https://biblioclub.ru/index.php?page=book&id=229366) (benepanbHBIH
YHUBEPCHUTET
(CoV), 2011
JI1.2 | Kutrens Y., I'yce BBezenue B (pM3UKy TBEpIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockga:
A A [Anbsnc], 2013
JI1.3 |IlaBnos II. B., ®dusnKa TBEPIOTO Tema: YIeOHHUK ISl CTYICHTOB By30B Mockga :
XoxmnoB A. @. Bricmas mikona,
2000
JI1.4 | bopucos A. B., Jlnnamuka TBEpI0TO TENA Mockga :
Mawmaes U. C. Perynspnas u
Xa0THYECKast
nuHamuka, 2001
JI1.5 | JIeonrok H. U., Kpucrannorpadus: 3apoxaeHue, pocT 1 MOphOJIOTHs Mocksa : FOpaiir, 9BC
Komnopynuna E. B., KPHUCTAJIOB: yIeOHOE MOCOOHE TS By30B 2024
Bonkosa E. A, (https://urait.ru/bcode/539170)
Mansnes B. B.
JI1.6 | Kocenko H. @. Kpucrannorpadus 1 KpUCTAIOXUMUS: yaeOHOE TTOCOOHe WBanoBo : 9BC
(https://e.lanbook.com/book/107401) UrxTy, 2017
JI1.7 | barae U.A., bataeB | Kpucrammorpadus. MeToab! MpoeIMpPOBAHUS KPUCTAIUIOB: HoBocubupck : 9BC
A.A., JTazypeHnko ydaeOHOe mocodne HoBocubupckuit
J.B. (https://znanium.com/catalog/document?id=396044) rOCYAapCTBEHHBI
W TEXHUYECKUN
YHUBEPCHUTET
(HI'TY), 2018
JI1.8 | baraes U.A., bataeB | Kpucramnorpadus. O603Hauenue u BbIBOJ KiiaccoB cumMmeTpuu: | HoBocubupek : 9BC
AA ydaeOHOe mocooue HoBocubupckuit
(https://znanium.com/catalog/document?id=396045) TOCYIapCTBEHHBI
1 TeXHUYECKUH
YHHUBEPCHTET
(HT'TY), 2018
7.1.2. JlonoiHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 |Kemnu A., I'poBc I'., | Kpucrammorpadus u gedexTsl B KpUCTAIUIAX: HAydIHAsS Mocksa : Mup, 9bC
Iackonsckuit M. I1. | muteparypa 1974
(https://biblioclub.ru/index.php?page=book&id=447893)
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
J12.2 | Amkpodr H., ®usuka TBepaoro tena. T. 1: B 2 Tomax Mocksa : Mup,
Mepmun H., 1979
Muxaiinos A. C.,
Karanos M. U.
JI2.3 | Ban-bropen JedekThl B KprcTainiax Mocksa : U31-BO
WHOCTp. JIUT.,
1962
JI2.4 | 3unenko B. U., OCHOBBI (PU3UKH TBEPIOTO Tela: ydeOHOe MocoOue A BY30B Mockga :
Copokun b. IL., ®uzmaraut, 2001
Typuus I1. I1.
JI2.5 |KamnenscoH A. A. Beenenue B ¢pu3uKy TBEpAOTO Tena: yueOHOE mocodue s Mocksa :
CTYACHTOB (PU3UUCCKUX CIICIAAIBHOCTEH YHUBEPCUTETOB WznarenbcTBO
MI'Y, 1984
JI2.6 | Ulyctukos A. A, HaHocTpyKTypHBIE MaTepralTbl: MOHOTpadus Mocksa : PUIL] 9BC
XanauHk P., Xwmn (https://biblioclub.ru/index.php?page=book&id=115678) Texnochepa,
A 2009
J12.7 | Amikpodr H., ®usuka TBepaoro tena. T. 2: B 2 Tomax Mocksa : Mup,
Mepmun H., 1979
Muxaiinos A. C.,
Karanos M. U.
JI2.8 | Iackonbckast M. I1. | Kpucramiorpadus: yaeOHUK 11 BTY30B Mockga :
Bricmas mkona,
1976
J12.9 | ®umumonosa H. U., | ®u3smka KOHACHCHPOBAHHOTO COCTOSIHUS: YIeOHOE mocoome HoBocubupck : 9BC
Jukapesa P. I1. (https://biblioclub.ru/index.php?page=book&id=576197) HoBocubupckuii
rOCYapCTBEHHBI
¥ TEeXHUYECKUU
YHUBEPCHTET,
2016
JI2.1 |Yykanos A. H., ®du3rKa KOHACHCUPOBAHHOTO COCTOSHUS: IePEKThI CTPOCHUS B Mockga, 9BC
0 |Ceprees H. H., MeTaJuIax: yIeOHHK Bomorna : Uadpa
I'vo3neB A. E., (https://biblioclub.ru/index.php?page=book&id=617598) -Nuxenepus,
Ceprees A. H., 2021
Mengenes I1. H.,
Uykanos A. H.
JI2.1 | Yyxanos A. H., Du3uKa KOHACHCUPOBAHHOIO COCTOSIHUS: IPOYHOCTD U Mocksa, 3bC
1 |Ceprees H. H., paspylieHue MaTepHaIoB: yIeOHUK Boumorna : Uadpa
I'Bo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617602) -Nuxenepus,
Ceprees A. H., 2021
Mensenes I1. H.,
Uykanos A. H.
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTn "UHTepHeT"
D1 | DneKTpOHHBIH KaTanor HaydHo# oudaunoteku Yenl'Y [DnexTpoHHbIH pecypc] : 6a3a qanubix / Yenso. roc. yH-T. —

Yenssounck, 1992.

22

YHuBepcureTckas OMOIMoTeka OHIaWH [ DIEKTPOHHBIN pecypc] : anekTpoHHo-0nbmuotednas cucrema (O6C) / OO0
Jupexrtmenua [Ta6mummar http://biblioclub.ru/

93

IOpaiit [DnexTpoHHBIH pecypc] : anekTpoHHO-0ubnmoreunas cucreMa (ObC) / uzgarensctBo FOpaiiT https://urait.ru

24

Znanium.com [DIeKTpOHHBIN pecypc] : aneKTpoHHO-OnbauoTeunas cucrema (ObC) / HaydHo-u31aTenbCKHiA HEHTP
NH®PA-M http://znanium.com/

95

Jlanb [DnexTpoHHbIH pecypc] : anekTpoHHo-0ubmmoTeunas cuctema (OBC) / uznarenscTBo JlaHs.

http://e.lanbook.com/

96

eLIBRARY.RU [DnextpoHHEI pecypc] : anekTpoHHas oubnmorteka / Hayd. anekTpoH. 6-ka

http://elibrary.ru/defaultx.asp

7.3 llepevyens UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue
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Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 02361 JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMBbI

1. DnekTpoHHBIH KaTajor HaydHO#H Oubnuoreku Yenl'V [DnekTpoHHbIN pecypc] : 6a3a nanHbIx / Yensnd. roc. yH-T. —
Yenssounck, 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. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuABCIIMILTHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 31€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 21eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: assl 3aperucTpup. Noap3oBaTeneit
YenlV. — TekcT : 3NeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJY JISA)

OcBoeHUE AUCIUILIHHBI OCYIIECTBISIETCA B Y4eOHOH ayIUTOPHUHU NIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cTyaeHToB. Ecin
3aHATUS BeAYyTCs I MOTOKA CTYJIEHTOB, TO IUCIMILUIMHA BEJETCs B ICKIIMOHHON ayIUTOPUH MIEPBOTO KOPITyca,
paccuuranHoi Ha 100 cTyIeHTOB.

JI7s yCremHoro 0CBOCHHUS TUCIMILUTMHBI ayTUTOPHS JOJDKHA OBITH 000PYI0BaHA MYAbTUMEIUHHBIM KOMIUIEKCOM U 9KPaHOM
JUTSL IEMOHCTPAILMH CIaiIOBBIX TPE3EHTAIHi.

M cronb3yroTes SNIeKTPOHHBIA YATABHBIN 321 HaydHoH Onomuoteku Uenl'V (aymutopus 206) u yaeOHas J1abopatopus
BBIUHUCIIUTENBHOH (pr3nku kadenpsl TeopeTndeckoit hpu3nku (ayauropus 222) [uIs caMOCTOSATENbHON pabOoTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMH KOMITBIOTEPaMH, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneuer OCTYI K
Pa3IMYHOMN CIPaBOYHON JIUTEPATYPE, SHIMKIONESIUIM, OUOIHOTpa)MIeCKUM U OITHOTEKCTOBEIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

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

OcBoeHue conepskanus yaeOHOH UCHUILINHEI «BBeneHne B ()U3HKY TBEPOTO TEIa» OCYLIECTBILIETCS Ha JIEKINX,
MPAaKTHYECKUX 3aHATHAX U B IIPOIIECCE CAMOCTOATENBHON yaeOHO NeATeTbHOCTH CTYAECHTOB.

JleK1IMOHHBIE 3aHSATHSI 00ECTICUMBAIOT TEOPETHIECKOE H3YyUCHUE TUCHMIUTMHBI. OCHOBHBIMH METOIaMU O0yUeHUS SIBIISIIOTCS
MH(OPMAIMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBII. Ha nekiusx u3naraercss OCHOBHOE COEP KaHUE TEM IPOTrPaMMBI,
MIPOBOANTCS aHAIN3 OCHOBHBIX ITOHATHH M METOJIOB, PACCMATPUBAIOTCS IIPHMEPHI.

IMpakTHyeckue 3aHATUS CITyKaT AT 3aKPEIUICHNS TEOPETHIECKIX OCHOB, H3JIaraeMbIX B Jieknusax. Ha mpaktuuecknx
3aHATHSAX 00y4yaeMble OBJIA/ICBAIOT OCHOBHBIMU METOAAMH M IIPHEMaMH pelleHus 3a1a4. st IpoBeeH s TeKyIero u
MPOMEXYTOYHOTO KOHTPOJISI HPOBOJSITCS TECTOBBIC PAOOTHI U 3a4ET.

Ba)XHBIM MOMEHTOM TP N3y4SHUH JTF000H AUCIUTUIMHEL SBIIACTCS OPTaHU3AI CAMOCTOATEIbHON paboThl. I1pu ocBoeHNH
MarepHalia He CJIeayeT CTPEMHTHCS K MEXaHHYECKOMY 3alIOMUHAHHIO IIPUBENICHHBIX OIpeielIeHHi, ()OPMYINPOBOK U
THIOJIOKEHHMH, eciii TpeOoBaHus K BaMm mpsiMo He ykasbIBaroT Ha 3T0. BrionHe 3()eKTHBHOM MOXXET 0Ka3aThCsl MOMBITKA
TIOHSATB CYTh SIBJIICHHS, BEIpa0OTaTh CBOE OTHOIICHHE K HEMY, OTIMPAasCh Ha MaTepHall, COICPKaITUNCsS B peKOMEHIOBAaHHON
nurepartype. Takxe peKOMEHIYeTCsl pABHOMEPHO PaCIIPEneNaTh Harpy3Ky CaMOCTOSTEIIBHOTO OOYIECHUS B TCUCHHE
cemecrpa.

B ciyaae npumeHeHus 1py 00y4eHUN TUCIUTLIMHBI SJIEKTPOHHOTO 00y4eHHs, JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHE 00YIarOIMXCSI U TPEHOAaBATENS OCYIIECTBIISIETCS B PEKUME PEATEHOTO BPeMEHH (OHIAHH-IEeKIN
(BeOuHApBI), 4aTHI, BUACO-KOH(GEPEHINU U Ap.) WX OTJIOKEHHOTO BpeMeHH (CUCTeMa AUCTaHIMOHHOTO o0yueHus Moodle,
MS Office365, bopymbl, SIEKTPOHHAS TIOYTA U JIP.).

ITpu 0OydeHny WLl C OTPaHNYIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBSI HIIEKTPOHHOE 00YUICHHE, TICTaHI[OHHEIC
00pa3oBaTeIbHBIE TEXHOIOTHH MPEIyCMaTPUBAIOT BOSMOXKHOCTG IIpHeMa-Tepeiaui HH(GOPMAIUX B JOCTYHBIX IS HUX
(hopmax.

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouas nporpamMma aucnuiivHe! "Beenenne B pu3nky TBepAoro Tena" 1o HalpasIeHHIO HOATOTOBKH
(cnermansHocth) 28.03.02 "HanoumkeHepus" HanpasineHHocTH (npoduino) HanoTexHOMOTHY B ctp. 12
matepuanoseneaud ®I'bOY BO «Henl'V»

Peanmsanust TUCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00yJeHMs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (faee
— 30, A0T) ocymmectpnsiercs: Ha ocHOBaHUU «[1oy0keHNns 0 peannu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
HPOrpamMM C IPUMEHEHHEM 3JIEKTPOHHOTO 00YdEHHs M IMCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepantbHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTebHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «YesIOMHCKUH rocynapCTBEHHbIH
yHHBepcHTeT», «[1010KeHNs 0 MopsAAKe 3aueTa 00YJAIONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB OCBOSHUS B OPraHNU3aLUAX, OCYIIECTBISIOMNX
00pa3zoBaTENBHYIO AATEIEHOCTD, YICOHBIX MIPEIMETOB, KYPCOB, TUCIUILTHH (MOJIYIIEH), IPAKTHK, TOTTOIHUTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM IEKTPOHHOH HH(POopManmoHHO-00pa3oBaTensHoi cpenst PTHOY BO
«Henl'V». B uckiarountensHbIX cnydasx (hopc-Maxop U T.I.) IpU pearn3aiui 00pa3oBaTeNbHON AITETLHOCTH C
npumMenerreM D0, JIOT Moryr npuMeHATh KOMIIOHEHTHI, He BXOAAIINE B IEPEUCHb AEKTPOHHOH HH(POPMAHOHHO-
00pazoBaTeNBHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUSA OCBOEHUS JMCHUITIJIMHBI OBYYAIOIIUMUCS C
HWHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcCBOCHHE IUCHUIDIMHBI HHBAIMAAMH W JIAIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBSI OCYIIECTBIAETCA C
WCIIONIb30BAaHUEM CIIEIHATBHBIX TEXHWYECKHX CPEICTB M HH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO MHBAJIMJIOB U JIMI C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3anpocy oOydaromierocsi (MOOHMIBHBIE CIIEIMANbHBIC TEXHWYECKHUE CPEACTBA IS JMI[ C HapyIICHWSIMH 3pEeHHS U C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAIMOHHBIC TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIONIIMXCA C HApYIICHUSIMU 3pEHHS Ha pabdodnmx MecTaxX AT MPOBEACHHS MPAKTUYECKUX WIN
JTa00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE IPOrpaMMHOE obecreyeHne (IporpaMMma pedeBOH HaBHIalWy,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYITHI).

B yueOHbple ayguTopmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOY4JaroMXCsl C HMHBAIUAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3/I0POBbs, IIPELyCMAaTPUBACTCSI COOTBETCTBYIOMIEE KOJIMYECTBO MeCT JUIsi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbSl IMPENOCTABISECTCS JAOCTYI K
MEYaTHBIM HCTOYHMKAM, MMEIOMMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPENCTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe dIIEeKTPOHHOTO TOKYMEHTa B (hoHe HaydHOU Oubnmotekn Yenl Y win sneKTpOHHO-ONOIHOTEYHBIX CHCTEMAX.
YueOHO-METOANUECKIE MaTepHaibl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPENOCTABIAIOTCS B (POPMAX, aNaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 3/10POBbS M OCOOCHHOCTSIM BOCIIPHUSTHS
nHpOopManHH.

Jlns MHBaNMMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIH
HOJIHOCTBIO OCYIIECTBIIEHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

IMpn mpoBeseHWH TPOMEXYTOYHOH AaTTECTAIlMH IO JUCIHUIUIMHE OOYJAIONMMCS C HHBAIMAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/MBUIYaJIbHbIX OCOOCHHOCTEH MHCTPYKIMH O IOPSIKE MPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCIIONIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLEHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHUAOB U JHI[ C OTPAaHHYCHHBIMU BO3MOXHOCTSIMU
37I0pOBbSI TIPEAYCMAaTPUBACTCSl MCIOJIB30BaHUE IpenocTaBieHHbIX Yen['Y mim  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbBHEIMH OCOOCHHOCTAMH. [Ipym HEoOXOIMMOCTH WHBAIMIAAM W JIHIAM C
OTpaHWYIECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPENOCTABISCTCS JOMOJIHUTENBFHOE BpeMsl IUIS MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
NpoLEypa OLICHUBAHUS PE3Y/ILTATOB 00YYEHHS 110 JUCHUILIMHE MOYKET HPOBOUTHCS B HECKOJIBKO ITAIIOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npopuas "Hanorexnosornu B matepuanosenenuu", PI1/| ""Beenenue B
¢uzuky TBepaoro rena', 2025 r.H., ounas popma o0yueHus

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

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

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acemanus Ne 04 ot 18.02.2025
3aBenyrommii kadempoit COIIaCOBAHO B./l. ByuenbHUKOB

ABTOPEI (COCTaBHUTEIIH) B./l. bByyensHUKOB

M.B. Martronuna

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