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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.02

2.1 TpeOGoBaHusl K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

CoBpeMeHHbIE TEXHOIOTUH MOKCKa U 00paboTKH HH(OpMAIH

MaTtemaTHyecKuH aHaIu3

BBenenue B crieinaibHOCTD

BBenenue B HAaHOMH)KEHEPHUIO

duzuka

HeOpI‘aHI/I‘-ICCKaSI " OpraHnvecKas XuMus

dusnyeckas XUMUS

AnreGpa u reomeTpus

2.2 JIucuMnJIuHbI M NPAKTUKH, AJIS KOTOPbIX OCBOEHUE TAHHOU JUCHHMILIMHBI (MOAYJ/Is1) HEO0X0AUMO KAK
npeauecTByoee:

Kpucramnorpadus

DU3UKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUH

DHU3UKO-XUMUS HEOPraHN4CCKUX MaTeprUaioB

MaTepI/IaJ'IOBGZ[GHI/Ie HaHOMAaTEpHUajJIOB U HAHOCUCTCM

BrlnonHeHue U 3a1uTa BITYCKHON KBANU()UKATUOHHONW PabOTHI

HpOI/ISBOI[CTBeHHaﬂ IIpaKTUKa (HpeZ[Z[I/Il'[J'IOMHaﬂ HpaKTI/IKa)

[TpousBoacTBeHHAs MPaKTHKA (HaydIHO-HCCIIe0BaTeIbCcKas padoTa)

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTTINHBI
(MOZY.JIA)

YK-1: CriocodeH ocymiecTBIATH NOMCK, KPUTHYECKHUIl aHAIN3 U CHHTe3 MH(OPMALU, IPUMEHATh CHCTEMHBbIH
MOAXO/ /LISl pellieHUsl MOCTABJICHHBIX 32124

3HaTh:
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@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
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Jus moctmxenns YK-1.1: OcHOBHBIE NOHATHS U pa3Aensl GU3UKH KOHICHCHPOBAHHOTO COCTOSTHHS BEIIECTBA

Ymers:

Jus moctmxenns YK-1.2: ocymecTBIsATs MOUCK, KPUTHUSCKUH aHATN3 U CHHTE3 HH(POPMAIUH, IPUMEHATH CHCTEMHBIN
HOJXOJ ISl peIIeHNsI MOCTAaBIEHHBIX 3aa4 B 00J1aCTU PO eCCHOHANBHON eSITeTbHOCTH

Baagernb:

Hnsa noctmxenus YK-1.2: MeTogamu norcka u aHanu3a nHGopManuu B 001acTi QUMK KOHIEHCUPOBAHHOTO COCTOSIHUS
BEILECTBA

IIK-2: CnnocodeH opraHu30BbLIBATh NPOBeAeHHE KOMILIEKCHBIX MCCIe/I0BAHNI CTPYKTYPbI M CBOICTB
HAHOCTPYKTYPHPOBAHHBIX KOMIO3HI[HOHHBIX MATEPHAJIOB

3HaTh:

Js moctmxenns [1K-2.1: ¢pu3udgeckrie OCHOBBI M IPHHITUITEI pPAOOTHI IPHOOPOB M YCTPOICTB THATHOCTHKN MAaTEPHAIOB U
u3genuii ¢ HAHOMETPOBBIM Pa3pelIeHHeM, IIPHEeMbI 00paOOTKH Pe3yNbTaTOB UCTIBITAHHH

YMmers:

Juns noctmxenns 11K-2.2: aHanu3upoBaTh BOZMOXHOCTH IPUMEHEHHS (DH3HMIECKIX METOA0B JHATHOCTHKY C HAHOMETPOBBIM
paspelieHueM

Baanernb:

I[J'If[ JOCTUKCHUA TIK-2.3: METOAaMH SKCIICPUMEHTAJIBHOTO UCCIICJOBaHHUA MAaTEPUAIOB, CITIOCOOHOCTBIO B COCTABE
KOJIJICKTUBA Y4aCTBOBATh B MMPOBCACHUHN PACUCTHBIX pa60T

B pe3y/ibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyqamumﬁcn JOJIKCH

3.1 |3narnb:

3.1.1 | ocHOBHBIC MOHATHA U3 001aCTH (PU3UKU KOHICHCHPOBAHHOTO COCTOSIHUSI BEIECTBA; (DH3UIECKIE OCHOBHI U
IPUHLIUIBI pabOTH MPUOOPOB U YCTPOUCTB AUATHOCTUKH MaTEPUANIOB U U3IENUI C HAHOMETPOBBIM
paspeleHneM, IpueMbl 00paboTKN Pe3ylIbTaTOB UCIIBITAHHUI;

3.2 | YMeTh:

3.2.1 | aHaIM3UPOBATH BOBMOXXHOCTH MPUMEHCHHS (PU3MYCCKUX METOJOB JUATHOCTHKY C HAHOMETPOBBIM
paspenieHreM, IPUMEHITh KOHTPOIBHO-U3MEPUTEIBHYIO alapaTypy H METOIbI 00paOOTKH MOTYIEHHBIX
JAHHBIX JJIS OTIPEEIeHNS TEXHUUECKUX XapaKTEePHCTHK HAHOOOBEKTOB 1 M3/ISIHI Ha IX OCHOBE, a TAKXKE O
napamMerpax CTPyKTYpPbl HAHOCTPYKTYPHPOBAaHHBIX MATEPUAIIOB.

3.3 | Baagers:

3.3.1 | npenCTaBIEHUIMY O HAHOTEXHOJIOTUSX B OTPACIIAX, ONPEASIISAIOIUX TEXHUUECKUI IIPOTpece, U OCHOBAX
(hU3UKO-XMMUYECKHX METOJ0OB AUATHOCTUKI HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX MAaTEPHATIOB;
HaBBIKOM pEIIeHHs KOHKPETHBIX MHXKEHEPHBIX 3a/1a4, METOAaMH YKCIIEPHMEHTAIBHOTO UCCIIEA0BAHUS
MaTepHaloB, CHOCOOHOCTBIO B COCTaBE KOJUIEKTHBA Y4aCTBOBATh B IIPOBEICHUH PACUETHBIX PadoT

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKoCcTb 33ET
YacoB 1o yueOHOMY IUIaHy : 108 Bunsl koHTpOIsS B cemecTpax:
B TOM YHCIIC
ayJUTOPHBIC 3AHATHS : 34 3a4eThl 5
caMoCToOsITeNbHAs paboTa : 73,8

KOHTaKTHas pabora: 34,2

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCLUITJIMHBI (MOAYJISA)
Kon HaumeHnoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kypc

Pazgen 1. OcHoBbI KpucTa/LIOrpadun
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1.1 [penmer pusnku koHaeHcHpoBaHHOTO cocTosiHMs (DKC). MeTtomsr 1 JIL.1JI1.2 JI1.3
uccnenosanuii. Meroast ®KC. Ucropus PKC. Knaccuduxanus TBepabIx JI1.5 J11.6 J11.7
TeJ 10 THITY PACHOJIOXKEHUs: aToMOB /JIek/ JI1.8J12.2 J12.4
3135
1.2 OcHoBEI KprcTamutorpadguu. OnpeneneHne KpucTauia. TpaHCIAIIH. 1 JI1.1J11.2 J11.3
V3en. Kpucramnorpadudeckue HanpaBieHHE U ITOCKOCTh. VHIEKCH JI1.5 J11.6 J11.7
Musiepa. DleMeHThl TOUYSUHOH CUMMETPHH KprcTamia /JIex/ JI1.8J12.4
3132335455
26
1.3 Pemenue 3amaq no teme: «OnpeneneHue kpucrama. Tparcnsamumy /Jlex/ 2 JI1.1 J11.2 J11.5
JI.6 JI1.7
JI1.8J12.1 J12.4
3132335435
26
1.4 TodeyHble ¥ MPOCTPAHCTBEHHBIE IPYIIBI CAMMETPUH KpUCTaIa. 5 JI1.1JI1.2 J11.3
I'enepaTops! rpynm. O6o3HaveHus rpymm /Cp/ JI1.5 J11.6 J11.7
JI1.8]12.4
313233 54 35
26
1.5 Kpucrannorpagpudeckue cuctembl. Tumsl peretok. Pemerku bpasa. 6,8 JIL.1JI1.2 JI1.3
Sueiika Buraepa —3eiitma. [Ipumep mocrpoenus /Cp/ JI1.5 J11.6 J11.7
JI1.8]12.4
2122233435
26
1.6 Tect o pa3znery «OcHOBBI KpucTayutorpadum» /JIex/ 0,5 J1.1J11.2J11.3
JI1.5 J11.6 J11.7
JI1.8J12.1 J12.4
1.7 Pemenue 3amau o reme: "Y3en. Kpucramnorpaduueckue HarpaBieHue 1 3,5 JIT.1JI1.2 JI1.3
rockocts. Manexcer Mummtepa" /Jlex/ JI1.5 J11.6 J11.7
JI1.8]12.4
2122233435
26
Paznen 2. MeTons! onpeaesieHnsi KPUCTAITHYECKOH CTPYKTYPbI
TBEP/J0ro TeJjia
2.1 Mertoasl onpeeneHust aTOMHOM CTPYKTYPbl KOHJICHCUPOBaHHBIX CPELL. 1 JI1.2 J11.3 J11.7
XapakTepHCcTHKa PEHTTEHOBCKUX Jy4yeid, 2JIeKTPOHOB, HEUTPOHOB. JI1.8J12.4
®dopmyna Bynwda-bparra /Jlex/ 21 95
2.2 VYpasuenue Jlays 1 aMIIIHTYIBI paccestHHOH BOTHBEL. OOpaTHas 1 JI1.2 JI1.3 J11.7
pemerka. Bektop oOpaTHO# pemerkn. 30061 bprmmosna /Jlex/ JI1.8J12.4
21025
23 CrpykTypHbIi pakTop 6a3mca. ATOMHBII (pakTop paccesHus. Daktop 1 JI1.2 J11.3 J11.7
Jebas-Yomnepa /Jlex/ JI1.8712.4
3135
2.4 DKcnepUMeHTaIbHbIE TU(PPAKITMOHHBIC METO (B! OMPEICIICHUS 10 JI1.2 J11.3 J11.7
KPHUCTAJTHUECKON CTPYKTYPHI TBEpAOTO Teda: MeToA Jlays, Metox JI1.8J12.4
BpalICHUH, METO/I TOPOIIKA. D1 D2 D3 54 55
CTpyKTypHBIi aHaIIN3 96
/Cp/
2.5 Pemenue 3anad o teme: "YpasHeHue Jlays 171 aMIITHTYAbI pacCcestHHON 3,5 JI1.2 J11.3 J11.7
BostHBL. OOpatHas pemierka. J{udpakuus B kpuctamwiax" /Jlex/ JI1.8J12.1 J12.4
313233 54 35
26
2.6 Tect mo pasneny "MeToas! onpeneneHust KPUCTATHUECKOH CTPYKTYPHI 0,5 JI1.2 J11.3 J11.7
TBepaoro Tena" /Jlex/ JI1.8712.1 J12.4
313233 54 55
26
Pasnen 3. [Ipupoaa Me:xxaTOMHOro B3aumMojaeiicTBus
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3.1 Krnaccugukanus TBEpABIX TET 10 TUIY CBsA3€i. DHEPTHUS CBSI3H 5 1 JI1.2 JI1.3 JI1.7
kpuctamia. MoJeKyaspHble KpUCTaUIbl. IOHHBIE KPUCTAIIIBL. JI1.8J12.4
KoBanentnslie kpucramisl. Kpucramibl ¢ BOJOPOIHOM CBSI3BIO. 2135
Mertammer /Jlex/

3.2 CriekTp CBOOOHOTO IEKTPOHA B KpUCTaie. BiausHue KOHEUHOCTH 5 1 JI1.2 JI1.3 JI1.7
KpHUCTaJJIa Ha CIIEKTp dMEKTPOHOB. DHeprus Gepmu. OyHKIUSL JI1.8712.4
pacnpeneneaus ®epmu-/Iupaka. Xumudeckuit noteniman /Jlex/ 21095

33 [Ipupoaa NpoucxoKACHUS SHEPTETHUECKUX 30H. 30HHBIC CXEMBI. 5 1 JIT.2 JI1.3 JI1.7
Krnaccugukanst TBEpABIX TEN ¢ TOYKH 3PEHUS SJHEPTETHUECKHUX 30H. JI1.8J12.4
IMosepxuHocTs Depmu. DpexTuBHAL Macca HIEKTPOHOB. JIBIPKHL. 0135
DJIeKTpOHHAs TEIUIOEMKOCTh TBEpABIX Ten /JIek/

34 DKCIEpUMEHTAIILHBIE METOIbI OTIPEACIICHHSI SIIEKTPOHHOTO CIIEKTpa 5 10 JIT.2 JI1.3 JI1.7
TBepAbIX Ten /Cp/ JI1.8]12.4

0122333435
26

3.5 [TpuHIMIIBI CTPOCHUS KOHACHCUPOBAHHBIX CUCTEM, OJM)KHUN U aTbHUMA 5 10 JI1.2 J11.3 J11.7
TOPSIIOK, (YHKIHS PaIHaNIbHOTO pacipeeNieHus YacTHII, JI1.8712.4
IIPOCTPAHCTBEHHAS! KOTEPEHTHOCTD, IPUHIMIIBI IIIOTHOM U BaJIEHTHON 0102233354055
ynakoBok /Cp/ 26

3.6 Pemenue 3agau mo reme: "DnekTpoHbl B MeTauiax. CBOOO HBII 5 1,5 JI1.2 J11.3 J11.7
ANEKTPOHHBIH Ta3 Oepmu." /Jlek/ JI1.8712.4

212233 3435
26
3.7 Tect mo teme: "IIpupona mexaroMHoro B3aumoaeicTaus' /Jlex/ 5 0,5 JI1.2 J11.3 J11.7
JI1.8712.4
2122933 5435
26
Pa3gen 4. lunaMuka TBepIoro Tejia

4.1 I'apmonndeckoe npubmxenne. Konebanus aToMOB B OJJHOMEPHOU 5 1 J1.2J11.3 J11.4
MOHOATOMHOM 11erouke. KosebaHus aTOMOB B OTHOMEPHO# LIEMOYKe C JI1.7 J11.8712.4
6asucom /Jlex/ 21233536

4.2 Konebanust aTOMOB B TpEXMEPHOU pENIETKE, B PEIIECTKE C TEPEKTOM. 5 1 JI1.2 JI1.3 J11.4
®onoub! /JIek/ JI1.7 JI1.8J12.4

212536

4.3 Permrenuie 3am1a4 mo teme: «J{nHaMHuKa KpUCTaIMUECKON permeTkm» /JIek/ 5 2 JI1.2 J11.3 J11.4

JI1.7 J11.8J12.1
2.4
2124 35
4.4 DKCIIepUMEHTAIbHbBIE METOIbI HCCIIEIOBAHUS (POHOHHOTO CIIEKTpA. 5 10 JI1.2 J11.3 J11.4
®DOHOHHAS TEITOEMKOCTH TBepAbIX Ten /Cp/ JI1.7 J11.8J12.4
0122333495
26
Pazgen 5. JledpexkThl B TBEpPABIX TeJaxX

5.1 Knaccudukamnus nedexros. TernoBbie ToueuHble 1eEKTHI. 5 2 JI1.2 J11.3 J11.7
TepMoaMHAMUKA TEIUIOBBIX TOUSUHBIX He(ekToB. Touednbie 1eeKThl B JI1.8J12.3 J12.4
MOHHBIX Kpuctamiax /JIex/ JI2.5

21095

52 [ToBepxHOCTHBIE U 00BEMHBIE IeeKThl. PagnanuonHble 1e(eKThl. 5 10 JI1.2 J11.3 J11.7

Jedexrtrr ynakoBku. Jucnokarmu /Cp/ JI1.8J12.3 J12.4
J12.5
0122333435
53 Pemenue 3anad o teme: "JleeKThl KPUCTAITHYECKON PEIIETKH. 5 1,5 JI1.2 J11.3 J12.1
Juddy3us B TBepabIX Tenax" /Jlex/ JI1.7 J11.8J12.3
J12.4 J12.5
0122333435
26
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5.4 Tect o pa3ueny: "edektsr B TBepabIx Tenax" /Jlek/ 5 0,5 JI1.2 JI1.3 JI1.7
JI1.8J12.3 J12.4
JI2.5
01022233435
26
Pa3gen 6. Ynpyrue u MmexannyecKue CBOCTBa TBePIbIX TeJl
6.1 [MpubmmxeHne cIUIONIHON cpensl. MexaHHueckoe HallpsKEeHHeE. 5 2 JI1.2 J11.3 J11.7
Hedopmanus. Tenzopsl HanpspxkeHuil u nedpopmanuii. 3akon ['yka. JI1.8J12.4 J12.6
MartpuuHas 3aruch TeH30pOB. MexaHW4YecKHe CBOMCTBA TBEPIbIX 0132333455
ten /Jlex/ 96
6.2 Pemenue 3amaq o teme: "3akon ['yka. MaTpudHas 3aIiCh TEH30POB. 5 2 JI1.2 J11.3 J11.7
MexaHnuueckue cBoicTBa TBepabix Ten" /JIex/ JI1.8712.1 J12.4
J12.6
01223335
6.3 YpaBHEHHE ABIKCHNUS CIUTONTHON Cpesl. DHeprus AehOopMUPyeMOTo 5 2 JI1.2 J11.3 J11.7
TBEPJOTO Teja. YIpyrue BOJHBI B TBEPABIX Tenax. Ilpumep yrmpyrux BoJiH JI1.8J12.4 J12.6
B Kyon4eckoM kpucrtasie /Jlex/ D154 55
6.4 CootHomenus Koy, YcToHUMBOCTE KPUCTAIUINIECKUX penteTtok /Cp/ 5 12 JIL.2 JI1.3 JI1.7
JI1.8J12.4 J12.6
0122233435
26
Pa3nen 7. Unast koHTaKkTHas padora
7.1 WuauBuayaabHbIE KOHCYTBTAIIMH, TEKYIHHA KOHTPOJb /MKP/ 5 0,2 JI1.2 J11.3 J11.4
JI1.7 JI1.8J12.3
J2.1J12.4
21222334935
26

6. POH/I OUEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHI0B OLICHOYHBIX CPEACTB

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

6.2. TunoBbIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MaTCpPpHUAJIbI AJI TeKymeﬁ aTTeCTallui

Tunosble TeCTOBbIE 3a1aHUs ITpUBeIeHbl B POHaX OLIEHOYHBIX CPEICTB MO JUCLUIIIIMHE

ITpumep KOHTPOIBHBIX paboT:

1. OnpenenuTs YUCIO AaTOMOB B 3JIEMEHTAPHOM sSUEHKe jkele3a, KPUCTAIUTH3YIOIMIErocs B
kyomueckoit cucreme (Otset: OLIK 2).

2. IToka3aTb, 4TO KpUCTAJUINYECKas PelIeTKa MOXKET UMETh OCH ITOBOPOTA JIUIIIb IEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO M ILECTOTO MOPSIKOB.

3. CtpykTypa anmasa.

a) CKOJIbKO aTOMOB COJIEPKUTCS B IPUMHUTHBHOM sTuelike anmasa?

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

B) CKOJIEKO aTOMOB COZICPKUTCS B TPaHEIIEHTPHPOBAaHHON KyOHUECKOH dJIeMeHTapHOH s4etike?

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

Bomnpocs! k 3auery:
IonsTre 0 xpuctamure. OnKCaHNe KPUCTATIIHIECKUX CTPYKTYP.

1
2
3
4
5
6
7
8

TpaHCcIAMOHHAS WHBAPHAHTHOCTb.

Pemérka, 6asuc, >nemMeHTapHas s4enka.

Jpyrue onepanyuy CUMMETPHH.

Knaccugukanust Kpuctananueckux peméTok u pemeTku bpase. J[ByMepHBIN ciydaid.
Pemérku bpase. TpéxmepHslil ciryyail.

Kpucramnorpaduieckue Tpynmmsl CHMMETPUH

OmnmucaHne MOJ0XKEHHS aTOMOB B IEMEHTapHOH suelke, KPUCTAIUIOrpa(pUIecKUX HATPaBICHUI U IIOCKOCTEH.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
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

ITpumeps! KPUCTATUTHYECKUX CTPYKTYP.

Judpakuus Ha KpucTajuie. XapakTepUCTHUKN U3TydeHUH.

3akoH (popmyna) Bynbeha-bparra.

Judpaxanonnsie meTonsl. Merox Jlays.

JudpaxanoHHsie MeTOABI. MeTox BpaleHUH.

JudpakunoHasie MeToabl. MeToa mopolka.

CrpyktypHblid aHaimm3. CTpyKTYpHBIH (akxTop Oaswmca.

Ob6patnas. pemérka. CBoiicTBa 00paTHO# pemerku. [locTtpoeHne oOpaTHON pemETKH
Sueiika Burnepa —3eiitua. [Ipumep moctpoeHus.

3ons! bpunmiosna. IIpuMepsl ocTpoeHusl.

VYpasuenus Jlayo.

OKcnepUMeHTaIbHBIE AU(PAKIIOHHBIE METOABI OIPEACNICHNS] KPUCTAIUINIECKON CTPYKTYphI TBEPAOTO Tena
Knaccudukanust kpucrasmios.

MosekynsipHble KPHUCTAIIIEL.

HonHble KpUCTAILIBL.

KoBanenTHble kpucTanisl

Merannsl.

Kpucramis! ¢ BOIOpOIHOH CBS3bI0

Knaccuukanus TBEpABIX TEJI ¢ TOUYKH 3PCHUS SHEPIeTHUECKUX 30H.
IToBepxuocts depmu.

[pupoma MPOUCXOXKICHNS SHEPTeTHYCSCKUX 30H. 30HHBIC CXCMBI.
IIpoucxosxneHne SHEPreTHIECKUX 30H.

CrexTp CBOOOIHOTO 3NIEKTPOHA B KPUCTAIIE.

Oneprusi Gepmu.

Db dexTHBHAS Macca dIEKTPOHOB.

I'apmoHnYeckoe mpuodIImKEHHE.

Konebanus B 0JHOPOIHOMH 1IENOYKE aTOMOB

Kosebanus B memoyKe ¢ JBYMS COPTaMH aTOMOB

Konebanus B IemIoYKe ¢ OXHIM COPTOM aTOMOB

Konebanus aToMOB B TpeXMEpHOH peleTke.

Yucno pa3pelieHHbIX 3Hau4eHUi JUIMH BOJH. TpaHuuHble ycinoBus bopua-Kapmana.
AHanu3 AUCnepCHOHHONW KPUBOM ISl TMHEWHOM LIETIOUYKH OJMHAKOBBIX aTOMOB.
3aBucHMOCTb (ha30BOH M TPYMIIOBOM CKOPOCTEH OT BOJHOBOTO YHCIA.
AkycTuueckas M ONTHYECKasl BETBU KOIeOaHHH.
DKCIepUMEHTaIbHBIC METOBI UCCIIETOBaHUA (POHOHHOTO CHEKTpa.
®DOHOHHAS TEIIOEMKOCTh TBEPABIX Tel

Knaccudpukanus nedextos.

TenoBble ToueyHbIE NE(EKTHI.

TepMoIMHAMUKA TETUIOBBIX TOYEYHBIX JNE(HEKTOB.

Todeunsle nedeKTH B HOHHBIX KPHCTaLIaxX

IToBepxHOCTHBIE 1 00BEMHBIE AE(EKTHI.

PannarnionHble neeKTHI.

Jedextbl ymakoBku. Jucmoxanun

Hedexter mo ®@penkento u no LHortku.

@DakTOopHbI, BHI3BIBAIONINE TOSIBICHHE Ie(EKTOB.

Oo6pazoBanne mucnokanuii. Cxema ®panka-Puja.

[MpubmmxeHne CIUIOMIHON CpPebL.

MexaHuueckoe HalpsbKeHHeE.

Jedopmanus.

Ten3opsl HanpspkeHNH n nedopmanmii.

Juarpamma gedopmaru. 3akoH 'yka.

MarpudHas 3aI1Ch TEH30POB.

ITmactdeckne cBOWCTBA TBEPIBIX TEI.

VYrpyrue BOTHBI B TBEPABIX TeNax.

Cootnomenus Komm. YcToHYMBOCTh KPUCTAIMYECKUX PEILIECTOK
VYpaBHEHHE IBU)KEHUS CIUIOLIHOM Cpefbl.

OHeprus 1eopMHPYEMOTO TBEPIOTO Tewa.

VYrpyrue BOJIHBI B TBEPABIX TeNax.

6.4. Kputepuu oneHuBaHUA
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Tekymnuii KOHTPOJIb TEOPETUICCKUX 3HAHUN HABBIKOB U MPAKTUYECKIX HABBIKOB MPOU3BOIUTCS B BHJIC 324€Ta U BBHITIOJTHEHUS
TECTOBBIX paboT.
TecroBble pabOTHI, IPEIYCMATPUBAIOIINE TPOBEPKY TEOPETUUCCKUX 3HAHUIA.

YcnenHoe HanmMcaHue 3aIaHUPOBaHHBIX TECTOBBIX paboT BIHSIET Ha JOITYCK K 3a4eTy.
3a4eTHBIH ONUIIET COMEPXKUT JIBA TEOPETHIECKHUX Bompoca. Ha 3auere cTyeHT MOIydaeT OIEHKY «3a4TEHO» B CITydae
YCHEUTHOTO OTBETa Ha TEOPETUUECKHE BOTIPOCHI OUIeTa.
Kpurepun orieHUBaHUS MIPUBEICHBI B (POHIAX OLCHOYHBIX CPEICTB AUCHUILTHHEI (OallbHAs CHCTEMA)

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI1.1 |Kocenko H. ®@. Kpucramnorpadus u kpucramioxumus: yaebHoe ocoone WBaHOBO : 3bC
(https://e.lanbook.com/book/107401) UrxrTy, 2017
JI1.2 | Kurrens Y., I'yce BBezenue B (hu3uKy TBEpIOTO Tema: [yaeOHOE PYKOBOJCTBO | Mockaa:
A A [Anbsuc], 2013
JI1.3 |IlaBnos I1. B., ®dusmKa TBEPOTO Teja: YIeOHHUK /ISl CTYACHTOB By30B Mockaa :
XoxyoB A. @. Bricmias mkoga,
2000
JI1.4 | bopucos A. B., Jmnamuka TBEpI0TO TENA Mockaa :
Mawmaes U. C. Perynspnas u
Xa0THYECKast
nuHamuka, 2001
JI1.5 | batae U.A., bataeB | Kpucrammorpadus. MeToabl NPOSIMPOBAHUSA KPUCTAILIOB: HoBocubupck : 9BC
A.A., JlazypeHko ydaeOHOe mocoone HoBocubupcknit
J.B. (https://znanium.com/catalog/document?id=396044) rOCY/IapCTBEHHBI
1 TEXHUYECKUI
YHUBEPCHUTET
(HI'TY), 2018
JI1.6 |bataeB N.A., baraes | Kpucrammorpadus. O6o3HadeHNe 1 BEIBOJ KilaccoB cummerpun: | HoBocnOupek : OBC
AA ydaebHOe mocodue HoBocubupckuit
(https://znanium.com/catalog/document?id=396045) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHUBEPCHUTET
(HI'TY), 2018
JI1.7 | Enudanos I'. U. ®duznka TBEpAOTO TENa CaHKT- 9BC
(https://e.lanbook.com/book/210671) Ierepbypr :
Jlanp, 2022
JI1.8 | Cumynun M. M., ®du3nka TBEpAOro Tena: yueOHoe mocodue Kpacnospcek : 3bC
Iumanckuii A. . (https://biblioclub.ru/index.php?page=book&id=705645) CuOHpCKHit
(benepabHBINA
YHUBEPCHUTET
(CoV), 2021
7.1.2. lonoJHUTeIbHAS TUTEPATypa
ABTOpBHI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 |3unenxo B. 1., OcHOBBI (PM3UKHU TBEPIOTO Tefa: ydeOHOe MocoOue A By30B Mocksa :
CopokuH b. I1., dusmatiut, 2001
Typuun II. I1.
JI2.2 | Ilyctukos A. A., HanocTtpykTypHBIE MaTepHuansl: MOHOTpadus Mocksa : PULT OBC
Xanuusk P., Xunn (https://biblioclub.ru/index.php?page=book&id=115678) Texnochepa,
A 2009
JI2.3 | Anukuna B. U, OCHOBBI KprcTAIOrpaduu U TePEKThl KPUCTATUTHIESCKOTO KpacHosipek : 9bC
Camnapona A. C. CTPOEHHUS: MPAKTUKYM Cubupckmii
(https://biblioclub.ru/index.php?page=book&id=229366) (benepanbHbIH
YHHUBEPCHTET
(CDV), 2011
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
J12.4 | ®umumonosa H. ., | ®u3nka KOHISHCUPOBAHHOTO COCTOSIHUS: yaeOHOE TTocoOue HoBocubupck : 9BC
JHuxapesa P. I1. (https://biblioclub.ru/index.php?page=book&id=576197) HoBocubupckuii
rOCYIapCTBEHHEI
¥ TEXHUYECKUU
YHHBEPCHTET,
2016
JI2.5 |Yykanos A. H., ®uzrka KOHJEHCUPOBAHHOTO COCTOSTHUS: 1e(DEeKThI CTPOCHUS B Mockaa, 9BC
Ceprees H. H., MeTauIax: y4eOHHK Bounorna : Uadpa
I'vo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617598) -Nmxenepus,
Ceprees A. H., 2021
Mensenes I1. H.,
Uykanos A. H.
JI2.6 |Yykanos A. H., ®u3KKa KOHACHCUPOBAHHOIO COCTOSIHUS: IPOYHOCTD U Mocksa, 9BC
Ceprees H. H., paspyllIeHHe MaTepHaoB: YIeOHUK Bomnorna : Uagpa
I'Bo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617602) -Umxenepwus,
Ceprees A. H., 2021
Mengenes I1. H.,
Uykanos A. H.

7.2. llepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"

D1 |DnekTpoHHbIT KaTanor Hay4dHoi Oubaroreku Yenl'Y [DnexTpoHHbIH pecype] : 6a3a nannbix / Uenso. roc. yH-T. —
Yensounck, 1992.

D2 | YHuBepcuTeTcKas OuOInoTeka OHIaiH [ DIIeKTPOHHEIN pecypc] : aiekTpoHHo-0ubmoTeunas cuctema (96C) / 000
Hupextmenua [Mabmumuar http://biblioclub.ru/

33 | IOpaiit [DnekTpoHHbIH pecypce] : anekTponHo-0nbOmoTeunas cucrema (ObC) / nzgarensctBo KOpaiit https://urait.ru

24 | Znanium.com [DneKTPOHHBIN pecypc] : aneKTpoHHO-O0nbmuoTeunas cucrema (ObC) / HaydHo-u3naTenbCKuii HEeHTp
NH®PA-M http://znanium.com/

25 | Jlanb [DnexTpoHHBIH pecypce] : anekTpoHHO-01OMMoTeuHas cucrtema (ObC) / nznarensctBo Jlans.
http://e.lanbook.com/

36 |eLIBRARY.RU [DnexTpoHHSBIH pecypce] : anekTpoHHas 6nbmroTeka / Hayd. snekTpoH. 6-xa
http://elibrary.ru/defaultx.asp

7.3 IlepevyeHb HHGOPMAIMOHHBIX TEXHOJIOT Wi

7.3.1 IlporpammHoe o0ecnieueHne

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

OpenOffice

LibreOffice

1O Kaspersky

7.3.2 lIpodeccuonanbupie 6a3bl JAHHBIX U HH(OPMALTMOHHO-CIIPABOYHBIE CHCTEMbI

1. DneKTpOoHHEIH KaTajor HaydHO!H Oubnuorekn Yenl'V [DnekTpoHHBIN pecypc] : 6a3a qanHbIX / Yensn0. roc. yH-T. —
Yenabunck, 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. — Pexkum octyna: TOJIbKO W3
CeTH yHuBepcuTeTa. — TeKCT : 3JeKTPOHHBIH.

3. Web of Science : mynsTuarciiuiuinHapHast pedepatuBHas 6a3a naHHbIX / kommanus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osarenei Yenl'V. — TekcCT : 371€KTpOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrin. — Pexxum goctyna: mis
3apeructpup. nosb3osarenei YenlV. — Teker : 31eKTpOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM nocTymna: Iuis 3aperucTpup. MoJb30BaTenei
Yenl'V. — TekcT : 3neKTpOHHBIH.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

OCBOEHHUE AUCIUILIHHBI OCYIIECTBIIETCS B YIeOHOH ayJUTOPHUH ITEPBOTO KOPITyca, pacCUUTaHHO Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCA UL IOTOKA CTY/ICHTOB, TO IUCIHUIUIMHA BEECTCS B JICKIMOHHON ayIUTOPHH MIEPBOTO KOPITyCa,
paccunranHoii Ha 100 cTyIeHTOB.

JUis yCIeIHOTo OCBOCHUSI IUCIUILTHHEI ayTUTOPHUS JOKHA OBITH 000pYyI0BaHA MYIbTUMEIUIHBIM KOMIUIEKCOM U 3KPaHOM
JUISL IEMOHCTpALUU CNaiiIOBBIX Npe3eHTalNi.

Vcnonb3ytoTcs aMeKTPOHHBIA YWTaIbHBIN 351 HaydyHoi Oubnuotexu Yenl'VY (aynutopus 206) u yuebHas 1abopatopust
BBIYMCIIUTENBHON (U3MKH Kadenpbl TeopeTndeckor pusnku (ayauropust 222) Juist caMOCTOSITEIbHONH paboThI CTyIeHTa,
OCHAII[eHHBIE IEPCOHAIBHBIMI KOMITBIOTEPaMH, MYJITUMEIUIHON anmapaTypoil. B aymuropusx obecriedeH T0CTyI K
Pa3IUYHON CIPaBOYHON JINTEpAType, SHIUKIONEANAM, OnOIHoTrpadueckuM U MOJTHOTEKCTOBBIM 0a3aM TaHHEIX,
MH(OPMaLMOHHEIM pecypcaM «HTepHeT».

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

OcBoenue cofep:kaHusl yaeOHOH TucuuIuInHbl «BBenenne B (U3MKy TBEpIOTO Teay OCYIIECTBISIETCS Ha JIEKIUX,
MIPAKTUIECKUX 3aHATHUSX U B IPOLIECCE CAMOCTOSITENBHOM yueOHOH NesTENbHOCTH CTYAEHTOB.

JIeKIIMOHHEIE 3aHATHS 00ECIIEINBAIOT TEOPETHIECKOE H3yIEeHHE TUCIUIUTNHEI. OCHOBHBIMH METOJIaMH OOYIEHHS SBIISIOTCS
nH(GOPMANMOHHO-00BACHUTENBHBIHN 1 TpoOaeMHbIH. Ha nexuusax m3naraertcs OCHOBHOE COIEPKaHUE TEM IIPOTPaMMEL,
MPOBOJUTCS aHAJIU3 OCHOBHBIX MOHATUN U METOAOB, paCCMaTPUBAIOTCS IPHUMEPBI.

IIpaxkTryeckue 3aHATHUS CAyXKaT AJIS 3aKPEIUICHHs] TEOPETUUECKUX OCHOB, M3JIaraeMbIX B JIeKLusaX. Ha npaktuueckux
3aHATHAX 00yJaeMBbIe OBJIA/ICBAIOT OCHOBHBIMH METOIAMH U IIPHEMAMH pelIeHus 3a1a4. [y mpoBeieHns TEeKyIIero u
MPOMEKYTOUHOTO KOHTPOJISI POBOASATCS] TECTOBBIE paOOTHI U 3a4eT.

Ba)XHBIM MOMEHTOM TP U3y4CHUH JTFO00H AUCIUTUTHHEL SBISCTCS OpraHU3aIsI CAMOCTOSATEIBHOM paboThl. [1pu ocBoeHHH
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIPe/IeNIeHnH, (OPMYITNPOBOK
MOJIOKEHUH, ecn TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (GeKTHBHOM MOXET 0Ka3aThCs MOMBITKA
MIOHATH CYTh SIBJICHUS, BBIPA0OTaTh CBOE OTHOILEHHUE K HEMY, OTIMPAasich Ha MaTepHall, COJIEpKalUics B pEKOMEHI0BaHHOM
nuTeparype. Takxke peKOMEHAYeTCs] pABHOMEPHO PACIIPEAENATh Harpy3Ky CaMOCTOSTEIIBHOTO OOYUCHUSI B TCUCHHE
cemMecTpa.

B ciyyae nmpuMmeHeHHs npy 00Y4eHUN AUCIMIUTMHBL SIEKTPOHHOTO 00y4eHUsl, AUCTAHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHH OOIICHHE 00YYarOIINXCSI U TPEHOAAaBATENSI OCYIIECTBILSICTCS B PEKUME PEATEHOTO BPEMEHH (OHIAHH-ICKIHN
(BeOMHApHI), YaTHI, BUICO-KOH(GEPESHINN | Ap.) WIHA OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00ydeHns Moodle,
MS Office365, popymsl, 3meKTpoHHAS TOYTA H AP.).

[Tpu oOyueHnn U1 ¢ OTPaHUYEHHBIMHA BO3MOXHOCTSAMU 310POBBSI SIEKTPOHHOE 00yYeHUe, TUCTaHIIMOHHBIE
00pazoBaTeNbHBIC TEXHOJIOTHH MPEIyCMaTPHBAIOT BOSMOXKHOCTH ITpHeMa-Tiepeiadi HHPOPMAIUU B JOCTYITHBIX JUIST HUX
dbopmax.

Peanuzanus TUCUMIUIMHBI C TPUMEHEHUEM dIEKTPOHHOTO 00y4eHHsI, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (1asee
— 90, JOT) ocymiecTBisieTcss Ha OCHOBaHUHU «I10JIOKEHUs O peann3alii OCHOBHBIX U TOTIOJIHUTEIBHBIX 00pa30BaTebHBIX
IporpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNs N TUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHIL B (heepaaIbHOM
TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXKICHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHUBEpCHUTET», «I1070kKEeHUs 0 mopsIKe 3aueTa 00yJaromUMHICS IO OCHOBHBIM ITPO(hecCHOHaIbHBIM 00pa30oBaTeIbHbIM
mporpamMMam Boiciiero oopasobanus B ®I'6OY BO «Uenl V» pe3ynbTaToB 0CBOCHHUS B OPTraHU3aIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNbHYIO AEATENEHOCTD, YIEOHBIX MIPEAMETOB, KYPCOB, AUCIUIUIIH (MOIYyIIeH), IPaKTHK, JOTTOTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOTPaMM» IIOCPEACTBOM EKTPOHHOH HH(POpMannoHHO-00pa3oBaTensHoi cpeast PTBOY BO
«Yenl'Y». B HCKITIOYHUTENBHBIX CiTydasx (Hopc-Maxkop U T.I1.) IPU pean3aluy 00pa3oBaTeIbHON ISSITEIHOCTH C
npumerenueM D0, IOT MoryT NIpUMEHSITh KOMIIOHSHTBI, HE BXOJISIIIE B TIEPEUCHB 3JICKTPOHHON HHPOPMAITMOHHO-
00pa3oBaTeNBHOM CpesbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOINIUMHUCS C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHME MUCLMIUIMHBl MHBaAMJaMH M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXHOCTSMHU 370POBbsl OCYIIECTBILIETCA C
UCIIONIb30BAaHUEM CIEIHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHIO WHBAJMJIOB U JIMI C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Uenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpeICTBA IS JIMI C HApyMICHHSAMH 3pEHHS H C
HapyYIIEHUEM CIIyXa, ACCHCTUBHBIC NH()OPMALMOHHBIE TEXHOJIOTUH).

ITpu HeoOXoaMMOCTH I OOYJAIOIMXCA C HApYLIIEHUSMU 3pEeHHs Ha pabodumx MecTaxX A MPOBEAEHHS MPAKTUYECKUX WU
nab0paTOPHBIX 3aHATHH YCTaHABIMBAeTCsA CICNHATBHOE IpOTpaMMHOE obecnedeHne (IporpaMMa pedeBOW HaBHTAIIUH,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JIYITBI).

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 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»

B yueOHble ayauTopmm obecrednBaeTCs OECTIPENSATCTBEHHBIH JOCTYm Ui OOYJaroMXCsl C HMHBAIMAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OTPAaHUMYEHHBIMU
BO3MOXHOCTSIMH  3/I0POBbs, IPELyCMAaTPUBACTCSI COOTBETCTBYIOHIEE KOJIMYECTBO MeCT JUIi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlns ocBOEHHS MUCHUINIMHBI WHBAJIHIAM M JIHIAM C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 30POBbSl IMPEIOCTABISETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIOMMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ mMOMOIIBIO ClEIMATIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIHANEHBIX TEXHHYSCKUX W MPOTPAMMHBIX CPEICTB K JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IIEeKTPOHHOTO TOKYMEHTa B (hoHJe HaydHOU oubimotekn YenlY win ek TpOHHO-ONOIHOTEYHBIX CHCTEMAX.
YueOHO-METOANUEeCKIe MaTepHaibl A OOYy4alomMXCsl M3 YMCIa WHBAIWAOB W JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPEIOCTABIAIOTCS B (OPMAX, aZaNTUPOBAHHBIX K OTPAaHWYCHUSIM MX 30POBbS M OCOOCHHOCTSIM BOCIIPHSTHS
nHpOopManHH.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH 3J0OPOBBSI OCBOCHHE AWCHUIUIMHBI MOXET OBITh YaCTHYHO HIIH
MOJIHOCTBIO OCYIIECTBIIEHO C UCITIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBepeHWH TPOMEXYTOYHOH AaTTECTAIlMH 110 JUCIHUIUIMHE OOYJAIOMMMCS C HHBAIUAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEIMBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/MBUIYaJIbHBIX OCOOCHHOCTEH MHCTPYKIMH O INOPSIKE MPOBEICHMS IPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCITOJIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YIBTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI TIPEAYCMAaTpUBACTCSl WCIOJIB30BaHUE IpenocTaBieHHbIX Yen'Y mmm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipym HEoOXOIMMOCTH HWHBAIMIAAM W JIHIAM C
OTPaHWYICHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPEIOCTABISCTCS JOMOJIHUTENBFHOE BpeMs Ul MTOJTOTOBKHM OTBETa Ha 3aJaHUS,
NpoLEeypa OLIEHUBAHUS PE3Y/ILTATOB 00YUEeHUS 110 JMCHUILIMHE MOXKET POBOJMTHCS B HECKOJIBKO ITAIIOB.

© ®I'BOY BO «Henl'V»




28.03.02 Hanoun:xkeHepus, npopuas "Hanorexnosornu B matepuanosenenuu", PI1/| ""Beenenue B
¢uzuky TBepaoro rena', 2026 r.H., ounasi popma o0yueHus

PaGouas nporpaMmma qucuUMIJIMHBI (MOYJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

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

3acenanueM kadeapbl GU3UKU KOHAEHCUPOBAHHOIO COCTOSIHUS
IIporoxon 3acemanus Ne 05 ot 17.02.2026
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 274-1
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