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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:

I/I3yquI/Ie OCHOBHBIX MOHSATHIA q)HBI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS BEIICCTBA.

I/I3yquI/Ie OCHOBHBIX MECTOJOB (1)1/131/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA BEIICCTBA.

3HAKOMCTBO C BAXKHCHIITUMH MNPUIIOKCHUAMU (1)H3I/IKI/I KOHACHCUPOBAHHOTO COCTOAHUS BCUICCTBA.

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

OIIK-1.1. O6nagaer 6a30BBIMU 3HAHUSMH, [TOTYIEHHBIMH B 00J1aCTH (PU3NKO-MAaTEMAaTHIECKUX U (MIJIM) €CTECTBEHHBIX HAYK.

OIIK-1.2. JIleMOHCTpHpYET yMEHHUE pelIaTh 3a1auu, (GopMyIHpyeMble B paMKaxX (hH3UKO-MaTeMaTHIeCKUX U (MIIH)
€CTECTBCHHBIX HayK.

OIIK-1.3. VimeeT HaBBIKM UCIIOJIb30BaHHUS OCHOBHBIX MOHSTHIA, 3aKOHOB (PM3HUKO-MaTEMaTHUECKUX U (MJIH) €CTECTBEHHBIX
HayK JJIs pelIeHHs 3a1a9 Ipo(hecCHOHAIBHOM AESTENFHOCTH.

2. MECTO JUCIIUITIJIMHBI B CTPYKTYPE OIIOII

ukn (paznen) OIIOIT: | 51.0.30

2.1 TpeGoBaHus K NpeaBaApUTEIbHOI MOAr0TOBKe 00y4alomerocs:

Ananutrdeckas TeoMETpuUd

Jlunetinas anre6pa

MartemaTuyecKui aHaIu3

BekTopHbI U TEH30PHBIN aHAIU3

CoBpeMEHHBIE TEXHOJIOTHH MMOUCKA U 00paboTKH HH(OpMaII

MexaHunka

OU3MPaKTHKYM I10 MOJICKYJISIPHOI (DU3HKE

MomnekynspHast GU3HKa

(DI/IBHpaKTI/IKyM 10 MCXaHUKEC

Xumus

(DI/IBI'IpaKTI/IKyM II0 OIITUKE

OnTuHka

Papgnodmsnka n amexTpoHNKa

2.2 IMCOMILTHHBI M IPAKTHKH, 11 KOTOPBIX OCBOEHNE TAHHOH JHCIHILTHHBI (MOAYJIs1) HEOOXOTHMO KaK
NpeanIecTBYIOIIEe:

duznyueckue CBOMCTBA TBEPABIX TECJI

duznka KOHACHCUPOBAHHOT'O COCTOAHUSA

®azoBbIe paBHOBECHS M CTPYKTYpOOOpa3oBaHHUE 2

IMoaroToBka K caye U caava roCyIapCTBEHHOTO 3K3aMeHa

HOIIFOTOBKa K Iponeaype 3aluTbl U 3alluTa BLIHyCKHOﬁ KBaHH(bHKaHHOHHOfI pa6OTLI

®da3oBbIc PABHOBECHS H CTPYKTYpooOpazoBanue 1

Kopposust u 3amura MeTamuion

[TpousBoacTBeHHAs MpaKTHKA (TIPEIIUITIOMHAS TIPAKTHKA)

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JI)

OIIK-1: Crioco6eH npuMeHATh 0a30Bble 3HAHUS B 00J1aCTH (PU3UKO-MATEMaTHYeCKUX U (UJIM) eCTeCTBEHHBIX HAYK B
c(epe cBoeii npodeccHOHANBHOM AeATEJIbHOCTH;

3HaTh:

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH
(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V»

crp. 4

Hus noctmxenust OITK-1.1: ocHOBHBIE MMOHSTHS M3 00JAaCTH (HU3UKH KOHASHCHPOBAHHOTO COCTOSHUSI BEIIECTBA;

Ymers:

Hus noctmxenust OITK-1.2: aHanu3upoBaTh BO3MOKHOCTH MPUMEHEHUST PU3MYECKUX METOJIOB JJMarHOCTUKH MAaTEPUAJIOB,

MPUMEHSTH KOHTPOIBHO-U3MEPUTEIBHYIO allllapaTypy U METObI 00paOOTKH MOTYIEHHBIX JaHHBIX JJIS OIpeaeICHIUS
TEeXHUYECKUX XapaKTePUCTUK OOBEKTOB.

Baanernb:

Jns noctmwxenns OTTK-1.3: TepMuHosorueit 1 6a30BbIMU 3HAHUSAMH B 00J1aCTH (PM3UKH U XUMHH TBEPAOTO TeNa

B pe3yibTaTe 0cBOCHHUS JUCHMILINHBI 00y4AIOLIHIICH 10/IKEH

3.1 |3narn:

3.1.1 | ocHOBHBIE MOHATHUS U3 00IaCTH (1)I/ISI/IKI/I KOHACHCHUPOBAHHOT'O COCTOSAHUA BCUICCTBA, (1)1/13I/I‘ICCKI/I€ OCHOBBI U

MIPUHIOUIEL PabOTHI IPHOOPOB U YCTPONUCTB AMATHOCTHKM MaTEPHANIOB M M3IEIHH ¢ HAHOMETPOBBIM
paspeleHueM, IpueMsl 00paboTKH Pe3yIbTaTOB HCIBITAHHA;

3.2 | YMmeTh:

3.2.1 AHAJIM3UPOBATH BO3MOKHOCTU MMPUMCHCHUA (I)I/I3I/I‘IGCKI/IX METOJ0B JUATHOCTUKN C HAHOMECTPOBBIM

paspelieHreM, IPUMEHITh KOHTPOIbHO-U3MEPUTEIBHYIO alllapaTypy 1 METObI 00pabOTKH MOTyIEHHBIX
JAHHBIX JJIsI ONIPE/IETICHNS] TEXHUUECKHX XapaKTePUCTHK HAHOOOBEKTOB M M3JENNil Ha MX OCHOBE, a TAKXE O
napaMeTpax CTPYKTYpbl HAHOCTPYKTYPUPOBAaHHBIX MaTEPHAIIOB.

3.3 | Bnagern:

3.3.1 MPEeACTAaBJICHUAMHU O HAHOTCXHOJIOTUAX B OTPAC/IAX, ONPCACTIAOIINX TEXHUYECKUI mporpecc, 1 OCHOBax

(i)I/IBI/IKO-XI/IMI/ItleCKI/IX MCTOOOB TWUAarHOCTUKH HaHOOOBEKTOB U HaHOCTPYKTYPUPOBAHHBIX MAaTCPUAJIOB;
HABBIKOM PCIICHUS KOHKPETHBIX NHKCHEPHBIX 3aa4, METOAaMHU SKCIICPUMEHTAJILHOTO UCCIICAOBAHU
MaTepualios, CIIOCOOHOCTBIO B COCTaBE KOJUICKTUBA y4aCTBOBAaTh B ITPOBECACHUHN PACUCTHBIX pa60T

4. OFLEM JUCUUILINHBI (MOLY.JIST)

O6Lwas TpynoeMKocTb 23ET
YacoB 1o yueOHOMY ILTaHY : 72 Bunsl KOHTpONS B ceMecTpax:
B TOM YHCJIE
AyIUTOPHBIE 3aHATHS : 34 3a4eThl 5
camocTosTeNnpHas pabora : 37,8

KOHTaKTHas pabota: 34,2

HKP: 0,2
5. CTPYKTYPA U COJAEP)KAHUE JUCLHHUIIVIMHBI (MOYJIS)
Kon HanmeHoBaHue pa3eoB U TeM /BU/ 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Paznea 1. OcHoBbl kKpucTasiorpagun
1.1 IIpeamer pusnku koHaeHCHpoBaHHOTO cocTosHUs (PKC). MeTtoms 5 1 JIT.1 JI1.2 J11.3
nccnenoannii. Metroapt ®KC. Ucropus ®KC. Knaccuduranus TBepIbix JI1.4 J11.5J12.1
TeJI 110 THUITY PacHoI0KeHHs: aToMOB /JIex/ J2.27123J12.4
JI2.5
3135
1.2 OcHoBEHI KpHcTamutorpaduu. OnpeneneHne KpucTauia. TpaHCISIHH. 5 1 JI1.1J11.2 J11.3
V3en. Kpucramnorpadudeckue HanpaBieHHE U INTOCKOCTh. VIHIEKCH JI1.4 JI1.5J12.1
Musiepa. DineMeHThl TOYeUHOH CUMMETpHH Kpuctania /Jlex/ J2.2J12.3J12.4
JI2.5
3132335435
26
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1.3 Pemenue 3agau mo teme: «Omnpenenenne kpucramuia. Tpancmsum» /JIex/ 5 2 JIT.1 J11.2 J11.3
JI1.4 J11.5J12.1
J1227123J12.4
J12.5
313233 54 35
26
1.4 Toue4uHble ¥ TPOCTPAHCTBEHHBIE TPYIIIIBI CHMMETPUN KPUCTAILIA. 5 3 JIT.1J11.2 J11.3
I'eneparops! rpyrmn. O6o3navenus rpymm /Cp/ JI1.4 J11.5J12.1
J22J123J12.4
J12.5
313233 54 55
26
1.5 Kpucramnorpaguaeckue cucremsl. Tursl pernerok. Pemerku Bpasa. 5 4 JIT.1 J11.2 J11.3
Sueiika Burnepa —3eitrua. [Ipumep noctpoenust /Cp/ JI1.4 JI1.5J12.1
J1227123J12.4
J12.5
313233 54 35
26
1.6 Tect o pasaeny «OcHOBBI kpuctasutorpadumn» /Jlex/ 5 0,5 JIL.1J11.2 J11.3
JI1.4 J11.5J12.1
J22J123J12.4
J12.5
1.7 Pemenue 3amau mo reme: "Y3en. Kpucrannorpaduueckue HanpaBieHue 1 5 3,5 JIT.1 J11.2 J11.3
miockocth. Muaexcsl Mumtepa" /JIex/ JI1.4 J11.5J12.1
J2.27123J12.4
J12.5
313233 54 55
26
Pazgen 2. Metoabl onpeejieHHs] KPUCTAIMYECKOI CTPYKTYPBI
TBEPJ0ro TeJjia
2.1 Mertoabl onpeieneH sl aTOMHOM CTPYKTYpPBl KOHICHCUPOBaHHBIX CpEl. 5 1 JIL.1J11.2 J11.3
XapaKkTepuCTHKa PEHTTE€HOBCKUX JIy4eH, 3JIeKTPOHOB, HEHTPOHOB. JI1.4 JI1.5J12.1
®dopwmyna Bynega-bparra /Jlex/ J2.2712.3J12.4
2.5
2135
2.2 YpaBHenue Jlays s aMIUTUTYIBI pacCestHHOM BOJTHBL. OOpaTHas 5 1 JIT.1 JI1.2 J11.3
pemrerka. Bextrop o6patHoii pemerku. 30HbI bprimmosna /Jlek/ JI1.4 JI11.5J12.1
J22J123J12.4
J12.5
3135
2.3 CrpyKkTypHBIH (akTop 6a3mca. ATOMHBINA (akTop paccesHus. Gakrop 5 1 JI1.1J11.2 J11.3
Hebas-Yomnepa /Jlex/ JI1.4 J11.5J12.1
J22712.3712.4
J12.5
3135
2.4 DKcHepUMeHTaIbHbIEC TU(PPAKITMOHHBIC METOIBI OMPEICIICHUS 5 4 JI1.1J11.2 J11.3
KPHUCTAJUTHUECKON CTPYKTYPHI TBEpAOTO Tena: MeTox Jlays, Meton JI1.4 J11.5J12.1
BpalICHUH, METO/I TOPOIIKA. J12.2J12.3 J12.4
CTpyKTypHBIii aHaIIN3 JI2.5
/Cp/ 313233 354 35
26
2.5 Pemenue 3amau o reme: "YpasHenue Jlays s aMIUIATYAbl pacCcesTHHON 5 3,5 JIT.1 JI1.2 J11.3
BonHEL. OOpaTHas pemerka. Audpakmnus B kpuctammiax" /Jlek/ JI1.4 J11.5J12.1
J2.27123J12.4
J12.5
313233 54 55
26
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2.6 Tect mo pazgeny "MeTob! onpeAeneHus] KPUCTAIUTHYECKON CTPYKTYpPbI 5 0,5 JIT.1 J11.2 J11.3
TBepaoro Tena" /Jlex/ JI1.4 JI11.5J12.1
JI2.2J12.3J12.4
J12.5
313233 54 35
26
Paznen 3. I[lpupoaa Me:kaTOMHOTO B3aUMO/IeiicCTBUS
3.1 Kraccudukanus TBepAbIX TEI IO TUITY CBsA3Ci. DHEPIus CBA3U 5 1 JIT.1 J11.2 J11.3
Kkpucramia. MonekynasipHble KpUcTauibl. OHHBIE KpUCTAIIIBL. JI1.4 JI1.5J12.1
KosanenTnsle kpucraisl. Kpucramisl ¢ BOZOPOAHOI CBA3BIO. JI2.2J12.3J12.4
Meramnsr /Jlex/ J12.5
2105
32 CriekTp CBOOOHOTO IEKTPOHA B KpUCTalIie. BiusHue KOHEUHOCTH 5 1 JIT.1 JI1.2 JI1.3
KpHCTaJljla Ha CIIEKTP AEKTPOHOB. DHeprusd Oepmu. OyHKIUSA JI1.4 JI11.5J12.1
pacmpenenenus @epmu-/lupaka. Xumuueckuil noreniman /Jlex/ J2.2J12.3J12.4
JI2.5
3135
33 [Ipupoaa npoucxoxxaeHNs SHEPTETHUECKNUX 30H. 30HHBIE CXEMBI. 5 1 JIT.1 J11.2 J11.3
Krnaccugukanus TBepAbIX TEN ¢ TOUKU 3PEHUS SHEPIeTHIECKUX 30H. JI1.4 J11.5J12.1
IToBepxHocTs DepMmu. DddexkTuBHAS Macca HEKTPOHOB. JIBIPKH. JI2.2J12.3 J12.4
DJIeKTpOHHAS TEITOEMKOCTh TBEpAbIX Tei /JIek/ J12.5
D135
34 DKCIIepUMEHTAIBHBIE METOIBI OTIPEIENICHHS YIIEKTPOHHOTO CIIEKTPa 5 4.8 JIT.1 JI1.2 JI1.3
TBepabx Ten /Cp/ JI1.4 J11.5J12.1
JI2.2J12.3J12.4
J12.5
313233 54 35
26
3.5 [IpuHIHIIBI CTPOCHUST KOHACHCUPOBAHHBIX CUCTEM, OJMKHUN U TaTbHUHA 5 4 JI1.1 J11.2 JI1.3
MOPSAIOK, QYHKINS ParaIbHOTO pacTpeeNICHHs] YaCTHII, JI1.4 J11.5J12.1
IIPOCTPAHCTBEHHAS. KOTEPEHTHOCTD, IPUHIMIIBEI IIIOTHOM U BaJICHTHON J2.2J123J12.4
ynakoBok /Cp/ J12.5
313233 54 55
26
3.6 Pemenue 3agau mo teme: "DnekTpoHb! B MeTayutax. CBOOOAHBIIM 5 1,5 JIT.1J11.2 JI1.3
aneKTpoHHkIH ra3 Gepmu." /Jlex/ JI1.4 J11.5J12.1
JI2.2J12.3J12.4
J12.5
313233 354 35
26
3.7 Tect mo teme: "IIpupona MexaroMHoro B3aumoeicteus" /Jlek/ 5 0,5 JIT.1 JI1.2 J11.3
JI1.4 J11.5J12.1
J2.2J12.3J12.4
JI2.5
313233 54 55
26
Pa3nea 4. lunamuka TBepaoro Tesna
4.1 Iapmonunueckoe npudmmkenne. Konebanus aToMOB B 0THOMEPHOM 5 2 JIT.1J11.2 JI1.3
MOHOATOMHOH 1ienouke. Koje6anus aTOMOB B OTHOMEPHOH LIEMOYKe ¢ JI1.4 JI11.5J12.1
6azucom /Jlex/ J1227123J12.4
J12.5
01333536
4.2 Konebanus aToOMOB B TpEXMEPHOU PELIETKE, B PEIIETKE C 1ePEKTOM. 5 1 JIL.1J11.2 J11.3
®onHoub /JIex/ JI1.4 J11.5J12.1
J2.27123J12.4
J2.5
212536
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43 Pemenue 3amaq o teme: «JlnHAMHKa KPUCTAJUIMIECKOH permeTkm» /JIex/ 5 2

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J122J12.3J12.4
JI2.5
0124035

4.4 OKcnepUMeHTaIbHbIE METOABI HCCIIEN0BAHUS (POHOHHOTO CHEKTPA. 5 4

®DOHOHHAS TEINIOEMKOCTh TBepabIX Ten /Cp/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J22J123J12.4
J2.5
313233 54 35
96

Pazgen S. ledexThl B TBEpABIX Tesax

5.1 Knaccudukamus nedexros. TeroBsle ToueuHbIe TeEKTHI. 5 1

TepMoIiHAMUKA TETUTOBBIX TOUSUHBIX JedekToB. Togeunsle nedexTs! B
MOHHBIX Kpucramiax /Jlex/

J1.1J11.2J11.3

JI1.4 J11.5J12.1

J2.2J12.3J12.4
JI2.5
0195

5.2 IToBepxHOCTHBIE M 00BbeMHBIE ledekTsl. PagnannonHbie e eKTh. 5 6

Jedexts! ynakoBku. ucnoxanuu /Cp/

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J122J12.3J12.4
JI2.5
01052053 54 35

53 Pemenue 3amaq o teme: "Jle(heKThI KPUCTATITIYECKOH PEIICTKH. 5 1,5

Huddysust B TBepapix Tenax" /Jlex/

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J22J12.3J12.4
JI2.5
313233 54 35
96

5.4 Tect mo pasneny: "ledektol B TBepAbIX Tenax" /Jlex/ 5 0,5

J1.1J11.2J11.3
JI1.4 J11.5J12.1
J2.2J123J12.4
JI2.5
013233 54 35
96

Pa3nen 6. Ynpyrue u MmexaHnuyeckue cBOiiCTBA TBEPABIX TeJl

6.1 [MTpubmmxeHne cIuIONIHON cpensl. MexaHnueckoe HalpsKEeHHe. 5 2

ten /Jlex/

Hedopmanus. Tenzopsl HanpspkeHui u gedopmanmii. 3akoH ['yka.
MartpuyHas 3an1ch TEH30pOB. MexaHn4ecKrue CBOWCTBA TBEPABIX

JI1.1J11.2 J11.3
JI1.4 J11.5J12.1
J22J123J12.4
JI2.5
313233 54 35
96

6.2 Pemenune 3amau o reme: "3akoH ['yka. MaTpuyHas 3anich TEH30POB. 5 2

MexaHnueckre cBoicTBa TBepabIx Ten" /JIek/

J1.1J11.2J11.3
JI1.4 JI11.5J12.1
J122J12.3J12.4
J12.5
910233 35

6.3 YpaBHEHHE BIDKCHUS CIUIOMIHON Cpeabl. DHeprus 1eGopMIpyeMoro 5 2

TBEPAOTO TeNa. YIPYrue BOJHBI B TBEPABIX Tenax. [IpuMep ynpyrux BoiH
B KyOnuyeckoM kpucraiie /Jlex/

JI1.1J11.2 J11.3
JI1.4 JI1.5J12.1
J12.2J12.3J12.4
JI2.5
0154 55

6.4 CootrHomenns Komu. Y cToHUnBOCTS KpUCTAIIHYIECKHX perteTok /Cp/ 5 8

JI1.1J11.2J11.3

JI1.4 J11.5J12.1

J122J123J12.4
JI2.5

01223334035
26
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Pasnen 7. Unast koHTakTHasA padora

7.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 5 0,2 JI1.1J11.2 J11.3
JI1.4 J11.5712.1
J2.2J12.3J12.4

J12.5

01223334035

26

6. POH/1 OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

TecToBbIe pa6OTBI, BOIIPOCHI K 3a4YCTy

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

Tunosble TecToBBIC 3aJaHNs IPHUBEACHBI B DOHIaX OIIEHOYHBIX CPECTB MO JUCIUILINHE
ITpumep KOHTPOIBHBIX paboT:

1. OmpenenuTh YMCII0 aTOMOB B DJICMCHTApHOH sTIeHKe Kelre3a, KPUCTAITH3YIONIErocs B
kyomueckoit cucreme (Otset: OLK 2).

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

3. CtpykTypa anmasa.

a) CKOJIbKO aTOMOB COJIEPKUTCS B IPUMUTHBHOM siueike anmasa?

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

B) CKOJIEKO aTOMOB COJICPKUTCS B TPaHEIICHTPHPOBAaHHOW KyOHUECKOH dJIeMeHTapHOH sdeiike?

6.3. TunoBble KOHTPOJIbHBIE BONIPOCHI U 3aJaHUS 1JIsl IPOMEKYTOUHOH aTTecTALUM

BOHPOCBI K 3a4CTy

1 Tlonstue o xpucramie. Onurcanue KPUCTAJUIMYECKUX CTPYKTYP.

2 TpaHCIAMOHHAS WHBAPHAHTHOCTb.

3 Pemeérka, 6asuc, nemMeHTapHas s4erka.

4 Jpyrue onepanyuy CUMMETPHH.

5 Knaccupukanus kpucTalIM4ecKux peméTok u pemérku bpase. JIByMepHBIit cirydaif.
6 Pemérkn bpase. TpéxmepHslil ciryyail.

7 Kpucramnorpaduueckue Tpynmmsl CHMMETPUH

8 OmnmucaHne MOJ0XKEHNS aTOMOB B IEMEHTapHOH suelke, KPUCTAIUIOrpapUIecKuX HAIPaBICHUI U IIOCKOCTEH.
9 ITpumepsbl KPUCTATHUECKUX CTPYKTYP.

10 Judpakuus Ha kpuctamie. XapakTepUCTHKH M3ITydCHHUM.

11 3akoH (popmyna) Bymeha-bparra.

12 Judpaxunonssie Metoasl. Meron Jlays.

13 Judpakunonnsie Meroapl. MeTol BpalleHHiA.

14 JudpaxunoHHbIe METOABI. MeTo/ mopomiKa.

15 CrpykrypHblii aHammu3. CTpyKTypHBIH (akTop Oasmca.

16 OO6patHas. pemérka. CBoiicTBa 00paTHO# pemieTku. [locTtpoenne oOpaTHOM pemETKI
17 Slueiika Burnepa —3eiitia. [Ipumep nocrpoeHusl.

18 3oHbl bpummtosna. Ilpumeps! nocTpoeHus.

19 VYpaBuenus Jlaya.

20 DKCIepUMEHTANBHbIE AU(PPAKIIMOHHBIE METOJIbI ONPENSNCHHS KPUCTAIIMYECKOH CTPYKTYpBl TBEPJIOTO Teia
21 Krnaccupukanus kpucTamios.

22 MonekynspHble KpUCTAIUIbL.

23 HonHbIe KpHUCTAIUIBL.

24 KoBaneHTHBIE KpHUCTAILITBI

25 Meraisbl.

26 Kpucranisl ¢ BOIOpOAHOM CBA3BIO

27 Knaccudukanust TBepAbIX TEJ C TOUKH 3PCHUS SHEPIeTHYECKUX 30H.

28 IToBepxHocTs Depmu.

29 [Ipupona mporcxoxaeHus: IHEPTETHUECKUX 30H. 30HHBIE CXEMBI.

30 [IpoucxosxaeHne dHePreTUIECKUX 30H.

31 CriekTp CBOOOTHOTO JIEKTPOHA B KPHCTAIIE.

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

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

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH
(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V»

crp. 9

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Oneprus Oepmu.

D¢ddexTuBHAs Macca IEKTPOHOB.

I'apmoHunyeckoe NpubIKEHHUE.

Konebanus B 0JHOPOIHOW IIENOYKE aTOMOB

Konebanus B menovke ¢ AByMSI COPTaMU aTOMOB

Konebanus B Lenovke ¢ OJHUM COPTOM aTOMOB

Konebanus aToMOB B TPEXMEPHOH peleTke.

Uucno pa3pelleHHBIX 3HaYEHUH JUIMH BOJH. IpaHuuHble ycaoBus bopha-KapmaHa.
AHanu3 AUCNEPCHOHHON KPUBOM AJISi TMHEHHOW IETIOYKH OJMHAKOBBIX ATOMOB.
3aBUCHMOCTP (ha30BOM M TPYMIIOBOI CKOPOCTEH OT BOJHOBOTO YHCIA.
AkycTHYecKass ¥ ONTHYECKas BETBU KOJICOaHUIA.
DKCIIepUMEHTAIBHBIE METOABI UCCIENOBaHUS (J)OHOHHOTO CHEKTpa.
DOHOHHAS TEIIOEMKOCTb TBEPABIX Tel

Knaccupukanus nedextos.

TermnoBeie TOYSUHBIE EPEKTHI.

TepMoarHaMUKa TETUIOBBIX TOUEYHBIX Je(EKTOB.

Todeunsle nedeKThl B HOHHBIX KPHCTaLIaxX

[ToBepxHOCTHBIE H 00BEMHBIC TEPEKTHI.

PangnanvonHsie 1eQeKThI.

JedexTtsl ynakoBku. Jucnokanuu

Jedextor mo ®@penkento u mo lorTkw.

®DakTOpPBI, BRI3BIBAIONINE MOSBICHHE Ae()EKTOB.

O6pazoBanue nucnokanuii. Cxema @panka-Puga.

[TpubnnxeHne CIUTOIIHOW CPENIbI.

Mexannueckoe HarpshKeHHe.

JHedopmanns.

Ten3opsl HaNpsHKEHUH U edopMalui.

Juarpamma nedopmanuu. 3akoH ['yka.

MatpuuHas 3anuch TEH30POB.

[InacTuuyeckue cBoWCTBA TBEPIBIX TEI.

VYnpyrue BOJIHBI B TBEPIBIX TENaX.

CootHomenust Komm. YcToHYHBOCTS KPUCTAJUIMYECKUX PEIIETOK
VYpaBHeHHE JBUXKEHUS CIUIOIIHON Cpebl.

DHeprus aeGopMUpyeMOro TBEpAOTO Tefa.

VYmpyrue BONHBI B TBEP/ABIX TENaXx.

6.4. Kputepuu oneHUBaHUA

Texymuii KOHTPOJIb TEOPETUIECKUX 3HAHUH HABBIKOB U MPAKTHYECKUX HABBIKOB IIPOM3BOJUTCS B BUJC 3a9€Ta M BHIOTHEHHS
TECTOBBIX paboT.

TecroBble pabOTHI, IPEayCMaTPUBAIOLIHE ITPOBEPKY TEOPETHIECKUX 3HAHUI.

YcrmemHoe HanMCcaHue 3aIIaHAPOBAHHBIX TECTOBBIX pabOT BIMSET Ha JIOITYCK K 3a4eTy.

3a4eTHBIH OUIET COMEPKUT J[BA TCOPETHIECKHUX Bompoca. Ha 3auere cTyeHT MOIydaeT OIEHKY «3a4TEHO) B CIIydae
YCIICIITHOTO OTBETa Ha TEOPETHYECKUE BOIIPOCHI OMiIeTa.

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

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi IMTepaTypa

ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype
JI1.1 |Kutrens Y., I'yce Beenenue B ¢pu3uKy TBEpAOTO TeNa: [yd1eOHOE PYKOBOJCTBO] Mocksa:
A A [Anbsnuc], 2013
JI1.2 | Todnewnen P. JI., Kpucrannorpadus: MoHOrpadust MUHCK : 9BC
Anucosud A. T'. (https://biblioclub.ru/index.php?page=book&id=576475) Benapyckas
HaByka, 2019
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.3 | barae U.A., bataeB | Kpucrammorpadus. O603HadeHHE U BBIBOJ Ki1accoB cuMMeTpuu: | HoBocuOupck : 9BC
AA. ydaebHoe mocobue HoBocubupckuii
(https://znanium.com/catalog/document?id=396045) rOCYIapCTBEHHBI
¥ TEXHUYECKUU
YHUBEPCHUTET
(HI'TY), 2018
JI1.4 | Enudanos I'. 1. ®dusrka TBEpAOTO Tena CaHKT- 9BC
(https://e.lanbook.com/book/210671) IetepOypr :
Jlans, 2022
J1.5 | Cumynna M. M., ®dwu3nka TBEPAOTO Tena: yueOHOoe mocodue KpacHosipek : 3bC
umanckuit A. ©. (https://biblioclub.ru/index.php?page=book&id=705645) Cubupckuii
(benepaabHbIH
YHUBEPCHUTET
(CDY), 2021
7.1.2. lonoJHuTeAbHAS TUTEPATypa
ABTODBHI, 3arnmaBue WznarenscTBo, | Pecype
JI2.1 |[Tompmazme B. A, ®du3nKka KOHASHCUPOBAHHOTO COCTOSIHUSA: MOHOTpadhHs MuHCcK : 3bC
MMunuyk JI. C., (https://biblioclub.ru/index.php?page=book&id=93309) Benopycckast
Mpeikun H. K. Hayka, 2009
JI2.2 |TlaBnoB I1. B., ®dusmka TBEpOTO Teja: YIeOHHK JUIs CTYICHTOB By30B Mockga :
XoxmnoB A. @. Bricmas mikona,
2000
J12.3 |Ileiicaxosuy 0. I'., | ®Pusuka KOHACHCUPOBAHHOTO COCTOSIHUS: (Pa30BbIC IEPEXOIBI. HoBocubupck : 9bC
Oummmonosa H. M. | Marsetukn. CBo#cTBa AMAIEKTPUKOB: yaeOHOE mocobue HoBocubupckmii
(https://biblioclub.ru/index.php?page=book&id=576457) TOCYIapCTBEHHBI
1 TEeXHUYECKUH
YHUBEPCHUTET,
2018
JI2.4 |Yykanos A. H., ®du3nKa KOHACHCHPOBAHHOTO COCTOSIHUS: IEPEKTHI CTPOCHUS B Mockga, 9bC
Ceprees H. H., MeTajulax: y4eOHUK Bonorga : Uadpa
I'Bo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617598) -Unxenepwus,
Ceprees A. H., 2021
Mengenes I1. H.,
Uykanos A. H.
JI2.5 |Yykanos A. H., ®u3nKa KOHAEHCUPOBAHHOTO COCTOSIHUS: TPOYHOCTD U Mocksa, 9bC
Ceprees H. H., pas3pylieHue MaTepHaoB: yIeOHUK Bomorna : Uadpa
I'vo3nes A. E., (https://biblioclub.ru/index.php?page=book&id=617602) -Numxenepus,
Ceprees A. H., 2021
Mensenes I1. H.,
Uykanos A. H.

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHMKAIIUOHHOI ceTu "UHTepHeT"

D1 | DneKTpoHHBIN KaTanor HaydHo# oudmroTexn Yenl'yY [DnexkTpoHHEIH pecypc] : 6a3a qannbix / YensO. roc. yH-T. —

Yenabunck, 1992. https://library.csu.ru/ru/

D2 | YHuBepcureTckas 6MOnroTeka oHIaiH [DIeKTpOHHBIN pecypc] : aaekTpoHHo-0ubnuoreunas cuctema (ObC) / OO0

Jupextmenua [Maomumumar http://biblioclub.ru/

93 | IOpaiiT [DnekTpoHHbIH pecypc] : anekTpoHHO-0nOmHoTeuHas cuctema (ObC) / m3natennctBo KOpaiit https://urait.ru

D4 | Znanium.com [DneKTPOHHBIN pecypc] : meKTpoHHO-0nbmuoTeunas cucrema (ObC) / HaydHo-u31aTenbCKHid ICHTP

NH®PA-M http://znanium.com/

25 | Jlanb [DnekTpoHHBIN pecypce] : anekTpoHHO-0nbIHoTeuHas cucrema (ObC) / m3natensctBo Jlanb.

http://e.lanbook.com/

36 |eLIBRARY.RU [DnekTpoHHSIi pecypc] : anekTpoHHas 6ubnuoTeka / Hayd. anekTpoH. 0-ka
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IIporpammHoOe obecnieyenmne

Adobe Reader

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH

(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V» crp- 11

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

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.

JI71s yCTIenIHOTO OCBOCHHUS TUCIMITIMHBI ayTUTOPHSI TOJDKHA OBITH 000PYI0BaHa MYIbTHMEIUHHBIM KOMIIEKCOM U 3KPaHOM
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 00y4aeMble OBJIA/ICBAIOT OCHOBHBIMU METOAAMH M IIPHEMaMH pelieHus 3a1a4. st npoBeeH s TeKYILEero 1
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.
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucuuiuinHe! "BBenenne B Gu3MKy TBEpAOTO Tena" Mo HAIPaBISHUIO TIOATOTOBKH

(cmermanbrocTH) 03.03.02 "®uzuka" HanpasnerHocTH (podmito) Ousuka GPI'BOY BO «Uenl 'V» crp. 12

Peanmsanust TUCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00yJeHMs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH (faee
— 30, A0T) ocymectBnsiercs Ha ocHOBaHUU «[10J10’keHMS 0 peanan3auuy OCHOBHBIX U JOMOJHHUTENBHBIX 00pa3oBaTeIbHBIX
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 30, JJOT Moryr npuMeHsTh KOMIOHEHTHI, HE BXOAIINE B IIEPEUCHB ICKTPOHHOI HHPOPMaMOHHO-
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.

JUis ocBOEHHS MUCHUIIIMHBI MHBAJIHIAM M JIHLIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 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.

JUis MHBaNMUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCLUIUIMHBI MOXET OBITh YaCTUYHO HIIH
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.
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PaGouasi nporpaMma JMCUMILIHHBI (MOYJis) 0100peHa U PeKOMEH/I0BaHa:

[IpopexTop mo y4ebHOi paboTe yTBepKIEHO 27.02.26 A.A. CanamaroB
Y4eHbIM COBETOM (PH3HUYECKOTO (aKyIbTeTa

IIpoTokon 3acenanus Ne 05 ot 26.02.2026

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

3acenanneM Kadeapbl PU3NKU KOHIEHCUPOBAHHOIO COCTOSTHUS
[Tporokon 3aceqanus Ne 05 ot 17.02.2026
3aBenyromuii kadeapoil COIJIACOBaHO B.JI. ByueinbHHKOB

ABTOpBI (COCTaBUTEIH) B.J1. ByuensHuKOB

M.B. MartronunHa
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anpeas 2021 r. Ne 274-1
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