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1. IEJIX OCBOEHUA N CHUITJINHBI

OcHoBHas nenb AucHuiuInHbl «Kprctamiorpadus» cocTouT B GOpMUPOBAHNUH Y CTYIESHTOB MOHATHIHOTO amiapara — s3bIKa
CTPYKTYpHOH KpucTayuiorpaduu, 6€3 3HaHUSI KOTOPOTO MOJArOTOBKA CIIEUANNCTa B chepe COBPEMEHHOTO MaTepHalOBEICHUS
MpeaCTaBiIseTcs mpodieMaTnyHord. OCHOBHBIC 3a1a4 JUCILUIUTUHBI CBOJISITCS:

- K (hOPMUPOBAHUIO CUCTEMBI IIOHATHH, TEPMHUHOB, OCHOBHBIX COOTHOIICHUH, IPUMEHSIEMBIX B (pr3uke
KOHJICHCUPOBAaHHOI'O COCTOSIHUS IIPH ONUCAHUU CTPYKTYPBI M CBOMCTB 3THX MaTEpHAJIOB;

- K HpI/IO6p€T€HI/I}O HaBbIKOB B PCHICHUHN THUIHOBLIX 3a/1a4, KaK B paMKaX KOHTUHYaJIbHOI'O, TaK U CTPYKTYPHOI'O
noaAX0a0B;

- K 03HAKOMJICHHIO C COBPEMEHHOH Kiaccudukanueil TpaHCISIUOHHO YIOPSAOYCHHBIX MaTEpHalIoB,
Oasupyromielicss Ha MPEICTaBICHUAX O CHMMETPUH CTPYKTYPHL.

PCSyﬂLTaTLI 06y‘{€HI/I${ 0 IMCUUINIMHE HAIpaBJICHbI HA JOCTUKCHUC NHAUKATOPOB!:

OIIK-1.1. Mcnonp3yeT MaTeMaTHYECKUH anmapar AJsl OMHCAaHUs, aHAJIN3a, TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIEZIOBAaHNS M MOJICITUPOBAHUS (PU3HUECKHX U XMMHUIECKUX CHUCTEM, SIBICHHH U IIPOLIECCOB

OIIK-1.2. ucnone3yer (pU3n9IecKre 3aKOHbI M PHHITUIEL B CBOCH MPO(ECCHOHANBHOMN NeITeTbHOCTH

OIIK-1.3. ucrone3yeT OCHOBHbIE KCIEPUMEHTAIBHBIE METOABI ONpeeneHus GH3UKO-XUMUUECKUX CBOMCTB MaTepUaloB U
HU3CINUI U3 HUX

ITK-1.1: 3naer ocHOBHBIE TPEOOBAHHSA K JOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ICNUI U3 HAHOCTPYKTYpPUPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHANIOB C YIETOM OIbITA BEAYLIMX OpraHU3aIui

ITK-1.2: YMeer: aHaMM3UPOBATh UMEIOIIUECS TUTEPATypHBIE JAHHBIE IO B3aMMOCBSI3HU JUCIEPCHOTO COCTaBa U CBOICTB
HaHOCTPYKTYPUPOBaHHBIX MaTEPHAIIOB; 00eCIIeunBaTh COONOCHNE TPEOOBAHUH CTAHAAPTOB, TEXHUYECKHUX YCIOBUH
HOPMAaTUBHOM JOKyMEHTAllUU Ha BCEX CTAIUSIX IPOEKTUPOBAHUS U3JEIUM U3 HAHOCTPYKTYPUPOBAHHBIX KOMIO3ULIUOHHBIX
MaTepHUAIIOB

I1K-1.3: Bnageer HaBBIKaMH ()OPMHUPOBAHUS TEXHUYECKHUX 3aJaHUH Ha IPHOOPETEHNE CBHIPHS M BCIIOMOTATEIIBHBIX
MaTepuanoB A MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaTEPUANIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Huka (paznen) OIOIT: b1.0.08

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4al01Ierocs:

AnamuTHdecKas TCOMETPUA

MartemaTuyeckui aHaIu3

Jluneiinas anrebpa

duzuka

HeOpI‘aHI/I‘-ICCKaSI " OpraHnvecKass XuMus

Juddepenimansapie ypaBHEHUS

2.2 IMCOMILTHHBI M IPAKTUKH, JJI1 KOTOPBIX OCBOEHUE TAHHOI JHCHHILTHHBI (MOIYJIs1) HEOOXOIHMO KaK
TpeAIecTByIONIee:

dusznka KOHACHCUPOBAHHOI'O COCTOsIHUSA BEIICCTBA

Metoabl PU3NKO-XUMHUYECKUX HCCIIETOBAHHUN

MaTepI/IaJ'IOBG,Z[CHI/IC HaHOMaTEpUuajaoB

Pentrenorpadus 1 peHTTeHOCTPYKTYPHBIH aHATIH3

DU3UKO-XUMHUYECKHUE OCHOBBI HAHOTEXHOJIOTUH

Teopust TOMOTEHHBIX U F€TEPOreHHBIX IIPOLIECCOB

SHGKTPOHHEIH " CKaHUpYromas 30HA0Bass MUKPOCKOIIHA

3. KOMIETEHIIMHA OBYYAIOIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIY.JIsT)

© ®I'BOY BO «Yenl'V»




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

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumumasl "Kpucramiorpadus” o HanpapieHHIO HOATOTOBKH (CHEHAIEHOCTH)
"MarepualioBe/ICHUE U TEXHOJIOTUU MaTepHaaoB" HaMpaBIeHHOCTH (Tpoduiio) OU3HKO-XUMHUS POLIECCOB U crp. 4
matepuasioB ®I'bOY BO «YUenl'Y»

ITK-1: CnocoGeH aHAIM3HMPOBATH ONBIT BeyIMX OPraHu3anuii, opranu3oBbiBaTh nposegeHue HUP no
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX MATEPHAJIOB H BHEPATDH Pe3yJIbTaThl
HCCJIe0BAHMIA B HOBBIE TEXHOJIOTHH

3HaTh:

Jus moctmxenns TTK-1.1: MexayHapo1HYyIO KIacCH()UKAINIO TPAHCIAUOHHO-YIOPI0YEHHBIX MaTEPHUAJIOB HA OCHOBE
COYETaHUs SJIEMEHTOB CUMMETPUHU CTPYKTYPHI (KPHUCTAIIIMUECKUX KJIACCOB); IPOCTPAaHCTBEHHBIE ((PeJOPOBCKUE) TPYIIIIBI
CUMMETPHU

YmMmern:

Jus moctmxenns [1K-1.2: Ha npakTHKe IPUMEHATh OCHOBHBIE COOTHOIICHHS CTPYKTYPHOM KpHCTALIOrpadui, COCTaBIATh
MaTpPUYHBIC TIPEICTABICHHS JIEMEHTOB CHMMETPUH TOUYEUHBIX TPYIIT ¥ BRIBOJUTH TOUSUHBIE TPYIITHl CHMMETPHH;

Baanern:

Jus moctmxenns 11K-1.3: S35IKkOM CTPYKTYpHOI! KpHCTayuTorpadui, HaBBIKAMH PEIICHNS THITOBBIX 33124

OIIK-1: CnocodeH pemiaTh 3aga4u Npo)ecCHOHANBHOI AesITeTbHOCTH, IPUMEHSS METOAbI MOJIeTHPOBAHNS,
MaTeMaTH4eCKOIr0 AaHAJIN32a, eCTeCTBeHHOHAYYHbIe U 001IeMH:KeHEePHbIe 3HAHUS

3HaTh:

Jus noctmxenus OITK-1.1: ocHOBHBIE pa3zens! Kpuctamiorpadun

YMmers:

Hnsa noctmxenust OIK-1.2: mpuMeHsITh METOAbI MOIEIUPOBAHMS, MATEMATHUECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U
oOuierH)XeHepHbIe 3HaHUS MPHU PELICHUH MPO(HECCHOHAIbHbIX 33124

Baanernb:

Jst moctmwkennst OITK-1.3: HaBbIKaMu pellieHus TUTIOBBIX 3a1a4

B pe3yibTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS J0JKEeH

3.1 |3narn:

3.1.1 | MeXIyHapOAHYIO KIACCU(QUKALNIO TPAHCIALMOHHO YIOPSIOYEHHBIX MaTepUalIoB Ha OCHOBE COUCTaHUS
3JIEMEHTOB CHMMETPHH CTPYKTYPHI (KPHUCTAIUINIECKHUX KIACCOB); IPOCTPAHCTBEHHEIE ((heTOPOBCKIE) TPYITIIHI
CUMMETPUU

3.2 | YMmeTh:

3.2.1 | Ha IpaKTHKE IPHMEHATH OCHOBHBIE COOTHOIIECHUS CTPYKTYPHOH KpHCTaJUIOTpa(u, COCTABIATh MATPHIHEIC
NIPEJCTABICHUS 2JIEMEHTOB CUMMETPHUU TOYEYHBIX IPYIII U BBIBOAUTH TOUECYHBIE IPYIIIIBI CHMMETPUH;

3.3 | Baagers:

3.3.1 | A3BIKOM CTPYKTYPHOI KpHCTaJUIOTpadui, HABBIKAMHU PEIICHHS THITOBBIX 3a1a4

4. OFLEM JUCUMILIMHBI (MOLY.JI5T)

O6Lwasn TpyaoemKocTb 43ET
YacoB 1o yueOHOMY IJIaHy : 144 Bunpl KOHTpOIS B cemecTpax:
B TOM 4HCIIE
AyIUTOPHBIE 3aHATHS : 52 9K3aMEHBI 5
caMocTosATenbHas paboTta : 46,6
4acoB Ha KOHTPOIIb : 36
KOHTaKTHas padora: 61,4
HKP: 9,4

5. CTPYKTYPA U COEP/KAHUE ANCHUAILIMHBI (MOIYJIST)

Kon HanmeHoBaHHe pa3/iejioB H TeM /BU/ 3aHATHS/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pazgen 1. OcHOBBI CTPYKTYPHOIi KpucrTasiorpagpuu
1.1 IloHsATHE KPUCTATIINIECKOTO COCTOSHUSL. 5 2 JI1.1J11.2 J11.3
OO01ue CBOWCTBA KPUCTAIIIOB JI1.4 JI1.5 J11.6
/JTex/ JI1.7J12.1 J12.2
31 32 33
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crp. 5

1.2 IIpocTpaHcTBEHHAs pellIeTKa. 5 2
ITpaBuia MHIUIUPOBAHUSL.

/JIex/

JI1.1J11.2 J11.3

JI1.4J11.5 J11.6

JI.7J12.1 J12.2
010233

1.3 OO0paTHas perierka u ee cBoiicTsa. /JIek/ 5 2

JI1.1J11.2 J11.3

JI1.4 J11.5 J11.6

JI1.7J12.1 J12.2
01 52 53

1.4 ITonatue MeTpu4HOro TEH30pa. MeTpudecKuil TEH30p KOBapUAHTHOIO U 5 2
KOHTPaBapUaHTHOTO Ipeodpa3oBaHuii /JIex/

JI1.1J11.2 J11.3

JI1.4J11.5 J11.6

JI.7J12.1 J12.2
91 52 53

1.5 OCHOBHBIC COOTHOIIICHHUS TEOMETPUUECKON KprucTayuiorpaduu. /Jlex/ 5 4

JI1.1J11.2 J11.3

JI1.4 JI1.5 JI1.6

JI1.7J12.1 J12.2
01 52 53

1.6 IIpocTpaHcTBEHHAs peleTKa. 5 4
IIpaBuna HHANIUPOBAHUS HANIPABIEHUN U IIJIOCKOCTEH
Mp/

J1.1J11.2J11.3
JI1.4 JI1.5 JI1.6
JI1.7J12.1 J12.2
0135233 54

1.7 OO6paTtHas peretka u ee cBoiictsa /I1p/ 5 2

J1.1J11.2J11.3
JI1.4J11.5 J11.6
J1.7J12.1 J12.2
01 3233 54

1.8 | Merpudeckuii TeH30p KOBapHAHTHOIO U KOHTPABAPUAHTHOIO 5 2
npeoOpa3zoBanuii /IIp/

J1.1J11.2J11.3
JI1.4J11.5 J11.6
J1.7J12.1 J12.2
01 3233 54

1.9 OCHOBHBIE COOTHOIIICHHUS TeOMETpHUECKOi KpucTamutorpaduu /TIp/ 5 4

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1 J12.2
01 32 33 54

1.10 | 3akoHbI reoMmeTprueckoii KpucTayuiorpaduu /Jlek/ 5 4

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1 J12.2
01 3233 54

1.11 | Crepeorpaduyeckoe mpoektrpoBanue /IIp/ 5 2

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1 J12.2
013233 54

1.12 | IIpopaboTka TeopeTndyeckoro Mmarepuaia. [IonroToBka Kk npakTH4ECKUM 5 12
3ansaTusIM /Cp/

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI.7J12.1 J12.2
013233 54

1.13  |IloaroroBka K KOHTPOJBEHBIM paboTtam /Cp/ 5 6

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI.7J12.1 J12.2
0130233 54

1.14  |3akon nocrostHcTBa yrioB (Crenona-Pome Jemums) /Cp/ 5 7

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI.7J12.1 J12.2
0132 33 54

1.15 | 3akoH kpaTtHbIX oTHOWEeHUH (["aron) /Cp/ 5 6

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1 J12.2
01 02 03 54
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matepuasioB ®I'bOY BO «YUenl'Y»
1.16 | Crepeorpaduueckoe npoektupoBanue /JIex/ 2 JIL.1J11.2 J11.3
JI1.4 JI11.5 JI1.6
JI1.7J12.1 J12.2
31 32 33 54
Paznen 2. Knaccupukanusi KpucraajindecKuX MaTepHaJioB Mo UX
CHMMETPHITHBIM CBOICTBAM.
2.1 [TonATHE CUMMETPUU CTPYKTYPBI KPUCTAIOB. MaTpU4yHbIe 4 JI.1J11.2 J11.3
MIPEJICTaBJICHUS YJIIEMEHTOB CHMMETPUHN JI1.4 JI1.5 J11.6
JI1.7J12.1 J12.2
/JTex/ 0132 33
2.2 Teopembl 0 coyeTaHHH dIIEMEHTOB cuMMeTpuH. [Tonsarue 2 JIL.1J11.2 J11.3
KpHUCTaTHUecKoro kiacca /JIex/ JI1.4 J11.5 JI1.6
JI1.7J12.1 J12.2
3132 33
23 BbIBOJ TOUEUHBIX Py CUMMETPUU 6 J1.1J11.2J11.3
(32 kpucrammmyeckux kiacca). [[pocTpaHCTBEHHBIE TPYIITBI CAMMETPHH. JI1.4 JI1.5 J11.6
INonsTHE IPOCTHIX HOPM. JI1.7J12.1 J12.2
/JTex/ 3132 33
2.4 MatpuuHsle IPEICTaBICHUS IEMEHTOB CUMMETPUM KPUCTAIIIMYECKUX 2 JI1.1J11.2 JI1.3
KiaccoB. TeopeMbl 0 COYETaHHH DJIEMEHTOB cuMMeTpuu /I1p/ JI1.4 JI1.5 J11.6
JI1.7J12.1 J12.2
013233 54
2.5 Kpucrammmaeckne KIacchl pa3siHYHbIX cHHroHui. /T1p/ 2 JI1.1J11.2 J11.3
JI1.4 JI11.5 JI1.6
JI1.7J12.1 J12.2
013233 54
2.6 3akoH (MpaBWII0) CEKTOPUATLHOTO CTPOEHHsI Kpuctauios /Cp/ 9,6 JIL.1J11.2 J11.3
JI1.4 JI11.5 JI1.6
JI1.7J12.1 J12.2
31 3233 54
2.7 PacripocTpaHeHHOCTD KPUCTAIIIIOB € PAa3IMYHBIM THIIOM 6 JIT.1 J11.2 JI1.3
KPHCTAITHUECKOH CTpyKTypHI Ha 3emie /Cp/ JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
31 32 33 54
2.8 Kpucrannuueckue cucteMsl u kateropuu. [IpaBuia KpucTammieckon 2 JI1.1J11.2 J11.3
YCTaHOBKU B MEXKIYHApOIHOH Kinaccudukanuu /Jlex/ JI1.4 J11.5 JI1.6
JI1.7J12.1 J12.2
31 32 33 54
2.9 IlonsTHE MPOCTPAaHCTBEHHBIX IPYNN CUMMETpUU. CBsI3b MEXIY 2 JI1.1J11.2 J11.3
CUMMETPUEH CTPYKTYpPbl KPUCTAILIIOB U CUMMETPHUEH X CBOUCTB JI1.4 J11.5 JI1.6
(mpunnmn Heiimana) /JIex/ JI1.7J12.1 J12.2
210222354
Pazgen 3. Dx3amen
3.1 Ok3aMeH /OK3aMeH/ 36 J1.1J11.2J11.3
JI1.4 J11.5 J11.6
JI1.7J12.1 J12.2
210222354
Pasnen 4. Unast koHTaKkTHas padora
4.1 WuauBuaya bHbIE KOHCYTBTAIIUH, TEKYIHHA KOHTPoJb /MKP/ 9,4 JIT.1 JI1.2 J11.3
JI1.4J11.5 J11.6
JI1.7J12.1 J12.2
21222354

6. DOHJ] OLIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

KOHTpOJ'ILHaH pa60Ta, TCCTOBBIC 3aJaHU, BOIIPOCHI K 9K3aMCHY
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6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MAaTEPHAJIbI VIl TeKYyLIeil aTTecTauuu

THnoBBIe KOHTPOJIBEHBIE 33aHUS JJIS TEKYIIEH aTTeCTAIlH IIPE/CTaBIeHH! B (QOHIaX OIEHOYHBIX CPEACTB MO ANCIIUIIINHE
"Kpucranmorpadus".

IMpumeps! 3agaHmii K KOHTPOIBHBIM paboTam:

3amaua 1. OmpenenuTs yrol MeXTy OOJBIION M MAJIOW JUArOHANBIO B KPUCTAIUIE KYOMUECKOH CHCTEMBI.

3agaua 2. [Ins KPHCTAaJUIOB T€KCAarOHANBHONW CHCTEMBI BBIPA3UTh Oa3UCHBIE BEKTOPHI OOPATHOI pemieTku uepes3 Oa3ucHbIE
BEKTOPBI IPSIMOH PEIIETKH.

3agaga 3. CocTaBUTH MaTpHUYHBIE TPECTABICHNS, OTBEYAIONINE MHBEPCHOHHO-ITOBOPOTHBIM OCSIM CHMMETPHH.

6.3. TunoBbie KOHTPOJIbHbIE€ BOIIPOCHI M 3aIaHUA I HpOMEQI(yTO‘lHOﬁ aTTrecTalumn

TurmoBsle KOHTPOJIbHBIE 3aIaHUS I IPOMEXKYTOUHOW aTTECTallMH MPEACTaBICHBI B (POHIAX OLIEHOYHBIX CPENICTB MO
mucuuruinie "Kpucramtorpadus'.

ITepedens BOIPOCOB K SK3aMEHAIIMOHHBIM OmjieTaM no aucnuiuinae «Kpucramrorpadus»

1. [loHsATHE KPUCTATITUUECKOTO COCTOsIHUS, OOIIe CBOHCTBa KPUCTAIIIOB.

2. TpaHCIAMOHHAS MOBTOPSIEMOCTb CTPYKTYphI KpucTainoB. IIoHsATHE MPOCTPaHCTBEHHOH PEIIETKH.

3. 3aKOHBI T€OMETPUIECKOH KPUCTAIIIOTpadHH.

4. WuaunupoBaHue y310B U HaIPaBICHUI MIPOCTPAHCTBEHHOHN PELIETKU.

5. [IpaBuna uHAUIIMPOBAHUS CEMENCTBA MIOCKOCTEH MPOCTPAHCTBEHHON PEIIETKH.

6. OcoOeHHOCTH MHIUIMPOBAHUS HANPABICHUH M TIOCKOCTEH KPHCTAJUIOB TeKCarOHAIBHOW CHCTEMBI.

7. INonstre obpaTtHOi pemerkn. CBoMcTBa OOPaTHON PEIISTKH.

8. IoHsATHE METPUYIECKOTO TEH30DA.

9. Pacuer o6beMa 3neMeHTapHON sSUelKKU KpUCTaaa TPUKIMHHON CHCTEMBIL.

10. JnrHa BekTopa oOpaTHOH pernetku. KBanparnanas ¢opma KpUCTaIUIOB.

11. VYron Mexny NpsAMOHR U IUIOCKOCTBIO, 3aJlaHHBIX CBOUM MHJAekcaMu. [IpaBuno 30H Beiica.

12. Omnpenenenne WHICKCOB HAMNpaBICHUS TMHUU NE€PEceUeHHsl IBYX HEKOMIUIAHAPHBIX IIOCKOCTEH (ypaBHEHHE OCH
30HBI).

13. OnpezneneHue MHAEKCOB INIOCKOCTH, B KOTOPOM JIEXKAaT JBa 3aJaHHBIX HAIIPABICHUS.

14. [IpoekTupoBanue kpucramios. Ctepeorpaduueckas MpOEKLHs.

15. IloHsATHE CUMMETPUU CTPYKTYphl KpHcTaiia. [IoBopoTHBIE OCH CHMMETPHH.

16. IlonsTue cuMMeETpUU CTPYKTYpbl KpUCTa/uIoB. Ilnockocty cummerpuu.

17. IlonATue cuMMETpUU CTPYKTYpbl KpUCTA/LIOB. VIHBEpCHOHHO-IIOBOPOTHBIE OCH CUMMETPHUHU.

18. TeopeMsl 0 cOUETaHHM PIEMEHTOB CUMMETPHH.

19. [paBuna kpucTamiorpaduieckoil yCTAaHOBKM KPHUCTAIMYECKUX CHCTEM (CHHTOHHH) B MEXIyHapOIHOU
KIIacCU()UKaIIHH.

20. INonsTHe KpHCTAIIHUECKOro Kiacca. [1opsamok 3amKucH HOPOXKIAONIMX 3JIEMEHTOB CUMMETPHH KPUCTAIIMYECKUX
KJIacCOB B MEXIyHapOAHOI Kiaccudukanuy.

21. TodeuHble TPYNIIBI CHMMETPHN KPHUCTAUIMIECKUX KIIACCOB (MMPUMHUTHBHEIEC KIIACCHI).

22. TodeuHble TPYNIBI CHMMETPHN KPUCTAUIMIECKUX KJIACCOB (LIEHTPAIbHBIC KIIACCHI).

23. ToueuHble IPyNNBl CHMMETPUU KPUCTAIUIMYECKUX KIIACCOB (aKCHATIbHBIE KIIACCHI).

24. TodeuHble TPYNMIBI CHMMETPHN KPUCTAJUIMYECKUX KIIACCOB (IUTAHAJBHBIE KIIACCHI).

25. TodeuHble TPYNIBI CHMMETPHN KPHUCTAUIMIECKUX KJIACCOB (MHBEPCHOHHO-IPHMHUTHBHBIEC KIIACCHI).

26. ToveyHble TPyNIbl CUMMETPUN KPUCTAJUIOB (aKCHAIbHO-TUIAHAIBHBIE KIIACCHI).

27. ToueuHsle TPyNIBl CAMMETPUU KPUCTAINIMYECKHX KIIACCOB (MHBEPCUOHHO-TITIAHANIBHBIE KIIACCHI).

28. TodeuHble TPYNIIBI CHMMETPHN KPHUCTAUIMIECKUX KiaccoB. Kpucrammdeckne Ki1acchl KPUCTAIOB KyOHMYecKoH
CUCTEMBI.

29. CBs13b MEXIY CUMMETPHEH CTPYKTYphl KPUCTAaJUIOB M CHMMeTpHeil nx ¢usudeckux coictB (mpuHimn Helimana).

6.4. Kputepuu oneHuBaHUA

Tekymast aTTecTamys 0OyJaroIXcs OCYIIECTBIsIETCA B paMKaxX HAKOIMUTENbHOI! crcTeMsl 0anoB. IIpu aToM 3a kaxknoe
MocenieHne y4eOHOTO 3aHATHS 3aHATHS CTYACHTY Hauncisiercs 1 6aur. 3a HermocemeHue 3auiTis (JISKIUH, IpakTHKH) - 0
6amtoB. MakcuManbHOE KOJMYECTBO OAIIOB IO ATOMY BUY JACATEIFHOCTH 32 CEMECTP COCTaBIISIET 25 0alioB.
[MucemenHas camocTosiTenbHast padota (Ha 15-20 MunyT) BKITtoyaeT B cebst 11 Bompocos. IIpu 5ToM KaxIbIii OTBET
OLICHUBACTCSI B OJIMH 0aJul (€c/M OTBET JJOCTATOYHO IMOJHBIN U KOPPEeKTHBIN); 0,5 Gayuta (eciiu OTBET B LIEJIOM MPaBUIIBHbIH,
HO OTZAENBHBIE er0 acHeKTHl TPeOYIOT KOPPEKTHPOBKH, yTouHeHH:); 0 6amIoB (IIpH OTCYTCTBHH OTBETA JIMOO €ro
HECOCTOSATENbHOCTH). Takum 00pa3oM, 3a JBe CAMOCTOSTENbHBIE PA0OTHI CTYJCHT MOXET IOIYIHUTh He Ooee 22 6aios.
HTorosas KOHTpoJbHas paboTa (Ha OJHY Mapy) BKIIIOYaeT B ceOs pellleHue ISTH 3aa4 U3 Pa3HbIX paszenos kypca. [Toanoe
pelIeHne KakIoi U3 HUX oreHuBaeTcs 4 6ammramu. OTCYTCTBHE KOHKPETHOTO OTBETa Ha IIOCTABICHHBIH BOIIPOC 3a/1a9l
MPUPABHUBACTCS K HyJICBOMY 3HAUECHHIO OAJUIOB IO 3TOH 3aade. MakcHMaIbHOE KOJIHMYECTBO OAJIOB 32 KOHTPOJIBHYIO
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paboty coctasisier 20 eTUHHMII.

[To nToram Tekymiero KOHTPOJISI YCIIEBAEMOCTH B 1I€JI0M O0Y4aIOIHiicss MOXKET HaOpaTh 10 67 6aJIoB BKIIOUUTEIBHO IPH
ycioBud 100-IpOIIEHTHOTO BBHITIOHEHHUS UM IDTAHOBBIX KOHTPOJIBHBIX 3a/IaHHUH M TIOCEIICHHs YIeOHBIX 3aHATHH (25 6auioB
3a TIOKa3aTel! y4eOHOHM IUCIHUIUTHHEL, 22 6ajia 3a MHChMEHHBIE CAMOCTOSTENIFHBIE paOboThl 1 20 0aIIIOB 32 KOHTPOJIBHYIO
paboTy). OT0 MaKCUMAaJBHBIN MOKa3aTelb 3((EeKTUBHOCTH €ro yaeOHOH paboTh M MHANKATOP YCIEIIHOTO YCBOCHUS
MPOrpaMMHOTO MaTepuaa.

ITpomesxyTodHast aTTecTalys MPOBOJUTCS B JIBA dTala M BKIIIOYAET B ce0s MIPOBEICHIE PyOSI)KHOTO KOHTPOJISI TOTOBHOCTH
oOydaromierocs K crave 3K3aMeHa U Ipoleypy HeMOCPEICTBEHHOH cjauu dk3aMeHa. PyOexHbIi KOHTPOIIb IPOBOINUTCS B
JIeHb TPOBENICHHS YK3aMEeHa M0 PACIUCAHUIO HEMIOCPEACTBEHHO MEPe] IK3aMEHOM IyTeM TECTUPOBAHUS M0 06a3e TECTOBBIX
3aganuid. O0yuaromemycs npeiaraeTcs onpeleuTb paBUIbHbIE OTBETHI Ha BbIOOpoUuHbIe 10 BONpocoB U3 6a3bl TECTOBBIX
3ananuii (5 Borpocos u3 nepBoii yactu Ne 1-20, 5 BorrpocoB u3 Bropoit yactu Ne 21-40). Ha BBITIOJTHEHHE 3TOTO 3aJJaHUS
otBoUTCS He Oonee 15 MunyT. TecT 3acunuThIBacTCS KaK IMPOHACHHBIN C TIOJIOKHTEIBHBIM PE3yIbTaTOM, €CIH 10 HEMY AaHO
He MeHee 6 IpaBMWIIbHBIX O0TBEeTOB U3 10 (3a Kax bl NpaBWIbHBINA 0TBeT Hauucisercs 0,5 6amioB) B mpoTuBHOM ciiydae TecT
CUMTaeTCs He MPOMICHHBIM U K JallbHEHIIeH polieaype caadn sK3aMeHa o0yJdaromuiicss He ToITycKaeTcsl.

DK3aMeH MPOBOJAUTCS B MUCBMEHHOHN opMe C OCIEIYIOMNUM cOOeCceIOBAHNEM IO €ro pe3yabTataM. Kaxkaprid ouer
COJIEPIKUT JIBa TEOPETHUYECKUX BOMpoca (110 pa3HbIM pasaenaM Kypca) U 3aady CpeTHEeTO YPOBHS CII0KHOCTH. MIToroBsie
PE3YABTAThI IPOMEKYTOUHOM aTTECTALMU YUUTHIBAIOT OKA3aTENN TEKYIIEH YCIIeBaeMOCTH, PYOEKHOTO KOHTPOJIS U
pe3ynbTaTHl ciauu Sk3amMeHa. [Ipu 3ToM MakcHMallbHOE KOJIMYECTBO OAIJIOB 32 TEOPETHIECKHH BOIPOC OMIIeTa COCTaBIsACT
10 exgnHwAIL, 32 pemenue 3ana4n — 8 equHUN. TakuM 00pa3oM, IO pe3ylbTaTaM dK3aMeHa 00yJaromeMycsi MOXKET OBITh
HAYMCIIEHO K NOKa3aTeNsaM TeKylleld aTTecTaluy JOTIOJHUTENbHO 33 Oanna.

Kpurepnn orieHUBaHUS OTBETOB HA BOIPOCH! OmuteTa npuBeieHbl B DOHIaxX OIEHOYHBIX CPEICTB 0 TUCIUIIHHE

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IUTEpaTypa

ABTODEIL, 3arnaBue UznarenscrBo, | Pecypc
JI1.1 | Kopaunosuu A. A., | ®dusuka TBepAoro Tena: yaeoHoe mocooue HoBocubupck : 9bC
O3znobuxuH B. 1., (https://biblioclub.ru/index.php?page=book&id=228969) HoBocubupcknit
Cyxanos . 1., TOCYNapCTBEHHBI
Xomnsko B. H. 1 TEeXHUYECKUI
YHHBEPCHTET,
2012
JI1.2 | bongsipes A. K. Kpucramnorpagus Jlenunrpan, 9bC
(https://biblioclub.ru/index.php?page=book&id=230330) Mocksa,
I'po3nbrit,
HoBocubupck :
OHTU HKTII
CCCP, 1934
JI1.3 |Kemnu A., I'poc I'., | Kpucrammorpadus u gedexTsl B KpUCTaLIax Mocksa : Mup, 9bC
[Hackomsckuit M. I1. | (https://biblioclub.ru/index.php?page=book&id=447893) 1974
JI1.4 | EropoB-Tucmenko Kpucramnorpadust 1 KpHCTAIUIOXUMUS: YIEOHUK JUTS By30B Mocksa: KJ1VY,
10. K., Ypycos B. C. [2010]
JI1.5 | Ymanckuit 4. C., Kpucramnorpadus, pearreHorpadus u 371eKTpOHHAs Mocksa :
Ckakos 0. A, MHKPOCKOIIUS: Y4eOHUK VISl BY30B Meramtyprus,
Hpanos A. H., 1982
Pacropryes JI. H.
JI1.6 |Kurrens 4. Beenenue B pU3MKy TBEpAOTO TENa Mocksa : Hayka, 3BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.7 | Mopnacos 1. M., Kpucrannorpadus: yaedHOe 37eKTPOHHOE H3IaHUE: yIeOHOe Tamb6o0B : 9bC
Crpoxona B. B., nmocobue TamOoBckuit
XKepnosckuii 1. B. (https://biblioclub.ru/index.php?page=book&id=570376) TOCYIapCTBEHHBI
1 TEXHUYECKUI
YHUBEPCHUTET
(Tr'TY), 2018

7.1.2. JlonoJHHUTENbHAS JTUTEPATYpPa

ABTODEI, 3araBue | Msnatenmecteo, | Pecype
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Bapukam B. M., N36panublie 3amaun 10 (GU3UKE TBEPJIOTO Tena: yaeOHoe mocobue | MuHCK:
Xagatpsn 10. M. JUISL BTY30B Beiiimas
mkoua, 1969
JI2.2 | [ackombckast M. I1. | Kpucramnorpadus: yuebHOE OCOOHE IJ1s1 BTY30B Mockaa:
Bricmas mkona,
1984

7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"

Ol |Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-0ubmoreunas cucrema (3bC) / m3garenscrso Jlans. URL:
http://e.lanbook.com/

D2 | YHuBepcuTeTcKas OMOInoTeka OHIaiH [ DMeKTPOHHBIH pecypc] : anekTpoHHo-0ubmmotednas cuctema (OBC) / OO0
Jupextmenua [Mabmumunar. URL: http://biblioclub.ru/

23 | IOpaiT [DnekTpoHHEIH pecypc] : anekTpoHHO-0nbImoTeuHast cucrema (ObC) / m3narensctBo IOpaiir. URL:
https://biblio-online.ru

94 |eLIBRARY.RU [DnextpoHHsI pecypc] : anekTponHas 6ubanoTeka / Hayd. snexkrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IlporpammHoOe o0ecrieyeHmne

MS Office365

Adobe Reader

WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CUCTEMbI

1. DnekTpoHHBIH KaTajor HaydHOU 6ubmuoreku Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nannbix / Yens6. roc. yH-T. —
YenssOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
>kypHasel American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. auri. — Pexxum goCTyma: TOIbKO U3
CETH YHUBEPCHUTETA. — TEKCT : 3JIEKTPOHHBIH.

3. Web of Science : mynpTHINCHHIUTMHAPHAS pedepaTiBHAs 6a3a qaHHBIX / kommanus Thomson Reuters. — Pexxum mpocryma:
JUTs 3apeructpup. nosib3osateneit Yenl'Y. — TekcT : 3IeKTpOHHBII.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. anri. — Pexxum goctyna: mis
3apeructpup. noip3onateneilt Yenl'Y. — TekcT : aieKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHn1. — PexxumM qOCTyma: sl 3aperiucTpup. Moab30BaTeeit
UYenl'V. — TekcT : 21eKTpOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJINHbBI (MOAY JIST)

OcCBOCHHUE AUCIUIUTHHBI OCYIIECTBIICTCS B YICOHOW ayJUTOPHUH TIEPBOTO KOPITyca, pacCUUTaHHOI Ha 25 cryaeHToB. Ecim
3aHATHS BEAYTCS UL IOTOKA CTY/ICHTOB, TO IUCIUILUIMHA BEJCTCS B JICKIMOHHON ayIUTOPHH MIEPBOTO KOPITyCa,
paccuntanHoit Ha 100 CTyIeHTOB.

JUis1 yCIIemHOTO OCBOCHUSI TUCIUILTHHEI ayTUTOPHS JODKHA OBITH 000pyI0BaHA MYIBTUMEIUHHBIM KOMILIEKCOM K 3KPaHOM
JUISL IEMOHCTpALUH CaiiIOBBIX NIpe3eHTalNi.

Vcrionp3yroTcs 3MeKTPOHHBIHN YMTanbHbINA 3211 HaydHO! 6ubmuorexu Yenl'Y (ayautopus 206) u yueOHast mabopaTopus
BBIYMCIIUTENBHOM (U3MKK Kadenpbl TeopeTndeckoi pusnku (ayauropust 222) Uit caMOCTOSITEIbHONW paboThI CTyIeHTa,
OCHAII[eHHBIE IEPCOHAITBHBIMI KOMITBIOTEPaMH, MyJITUMEIUIHHON anmapatypoil. B aymuropusx obecrieueH K0CTyI K
Pa3IUYHON CIPaBOYHOM JINTEpAType, SHIUKIONECAUAM, OHOIHOTpahMueCKUM U IIOJIHOTEKCTOBBIM 0a3aM JaHHBIX,
MH(OPMaLMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIINXCA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

W3zyuenne aucuumnnuasl «Kpucramiorpadusy npeanonaraeT Haau4dyue y CTYICHTOB OIIPeIeIeHHON MaTeMaTHIeCKOH
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MOJTOTOBKH, B YACTHOCTH YMEHHE OTIEPUPOBATH BEKTOPHBIMHU U CKATSIPHBIMU BETMYNHAMH, UMETh MPEICTABICHHS O
MaTPUYHOM HCUHCIICHHUH, BKIIIOUAs OTEpaIiK C MaTpUIlaMu. B 3Toi cBA3U peKOMEHIyeTcsl TOBTOPHUTH YKa3aHHbIE pa3felbl
U3 KYpCOB « AHAIIMTUYECKOU reoMeTpu» U «JIMHeiHOM anreGpe.

[Ipn n3ydeHnH TEOpeTHYecKoro MaTepHasa Ha JIEKIUAX CIeAyeT OBITh MpefeNbHO coOpaHHBIM. B ciydae
HETIOHUMAHUS JTEKTOPA KeJIaTEeNbHO BEPHYTHCA K pa3Jielly, KOTOPHIH TpeOyeT TOMOIHUTETBHOTO PACCMOTPEHNUS U aHAIN3A.
JKenaTtenbHo mocne MpoCITyIMBaHUS JIEKIUH B TOT XKe JI€Hb B JOMAIIHHUX YCIOBUSX, TMOO B YUTAITBHOM 3ajie IOBTOPUTH
MIPOWICHHBIA MaTepral ¢ pa300poM co/iepKaHHs HOBBIX IOHATHI U OIPESNICHHH, a TaKKe MOTYIeHHBIX TEOPETHICCKIX
cooTHomIeHNH. Takas cucreMHas paboTa IMO3BOJISIET MOATATHO OCBANBATh IIPOTPAMMHBIA MaTEpHAal B ONIPEACIICHHON
CHCTEME U OJIaTONPUATCTBYET €ro 3alIOMUHAHHUIO.

K mpakTHdecknM 3aHATHAM CIEyeT TOTOBHUTHCS TaKKe 3a0JIarOBPEMEHHO, IOBTOPSIS TEOPETHUECKHH MaTepual K
Kax0# ouepenHoit Teme. [Ipn 3TOM 1enmecooOpa3Ho MPOPENINBaTh TE 3aaHMs, KOTOPHIE JIEKTOP JaeT Ha CAMOCTOSTEIBHYIO
npopaboTKy. 3agaun, KOTOPBIE BEIHOCSTCS HA MPAKTHYECKUE 3aHATHSA JKeTaTebHO IPOPEIINBATEH B HOIHOM o0beme. Ecin
KaKHe-TO U3 HUX He YCIIENIU PELINTh Ha 3aHATUAX, UX LEIeco00pa3Ho PemuTh Hocle 3aHsATuil camocroarensHo. [pu
BO3HUKAIOIIMX BOIIPOCAX MO aJITOPUTMY PEIISHNUS, TU00 BEIBOAY KAKMX-THOO TEOPETHYECKUX COOTHOIICHUH ClletyeT
00paTUThCS 32 KOHCYITbTAIMe! JIN00 HEMTOCPEICTBEHHO K TPETOAaBaTelto (BO3MOKHO 110 SJIEKTPOHHOM TouTe, skype), mi6o
K COKYPCHUKY.

IIpu moaroToBke K K3aMeHy 1ie1eco00pa3HO O4epefHON eHb HauMHATh C MOBTOPEHUS MaTepuana, IpoiAeHHOTO
B TIPEBIIYIINHA JeHb, ¥ JINIIb 3aTeM MEPEXOAUTh K HOBOMY MaTepraiy. JKemaTensHo Bech IepedeHb BOIPOCOB K 3K3aMeHy
pa30uTh HAa KOJMYECTBO JHEH MMOATOTOBKH, OCTaBUB IIOCICAHUN A€Hb B pe3epse. Bompocs!, HesCHbIe ATl TOHUMAaHHS,
HEo0X0AUMO 00sI3aTeNIbHO 3aMUChIBATh, YTOOBI 3aTEM 3a1aTh UX MPENOJaBATEI0 Ha KOHCYIbTAIUN.

B ciyqae npuMeHeHus Tpu 00y4eHUH AUCIUTUTHHEL SJISKTPOHHOTO O0Y4YEHSI, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOIMUXCsI ¥ TPENOAAaBATENS OCYIIECTBIISIETCS B PEKUME PEATEHOTO BPEMEHH (OHIAHH-IEKIN
(BeOuHApHI), YaThl, BUACO-KOH(PEPEHIINH U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOTO 00y4yenus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U AP.).

ITpn 0OydeHnn NHIl C OTpaHNYEHHBIMHI BO3MOXKHOCTSMH 3/J0POBBS AJIEKTPOHHOE 00ydeHNEe, TUCTaHIIHOHHEIE
o0pa3oBaTenbHbIE TEXHOJIOTUH MPEIyCMaTPUBAIOT BOZMOXKHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (aree
— 30, 10T) ocymectisieTcss Ha OCHOBaHNH «[10JI0KEHHS 0 pearn3anuy OCHOBHBIX U TOMOJTHUTEIBHBIX 00Pa30BaTEIIBHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIEKTPOHHOTO 00y4eHNs ¥ AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHNUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHUTETY», «I10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIMHICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHEIM 00pa30BaTeNbHBIM
nporpammMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AEATENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILIUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl @TBOY BO
«Uenl'Y». B nckimoanTenbHBIX cirydasx (Gopc-Maxkop U T.I1.) IPH peann3aiy 00pa30BaTeNbHON IS TEIFHOCTH C
npumeHenueM 50, IOT MoryT npuMeHSITh KOMIOHEHTBI, HE BXOASIIUE B IEPEUCHb 3JIEKTPOHHONH HH(POPMAI[HOHHO-
00pa30oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCIUITIJINHBI OBYYAIOIIMMHUCH C
HNHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBoeHHE AUCIUIUIMHBI WHBAIUJAMHU M JIMLAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 30POBBSI OCYIIECTBIISICTCS C
WCITONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEACTB M TOJO HHGOPMAIIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHWIO MHBAIHIOB U JIUIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3I0POBbS
Yenl'V mo 3ampocy 00y4aromerocs.

1. MoOunbHbIe crienuanbHble TEXHHYECKUE CPEACTBA IS JIML ¢ HAPYIICHUSMM 3PEHHS: HOPTATHBHBIA KOMIIBIOTEP
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14] G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
npoctyna NVDA; 31eKTpOHHBIC YBEMTHUUUTENN JUIS yAAIEHHOTO IPOCMOTPA; BUACOYBEIHMUYHTENN IMOPTATHUBHEIE; TH(IIOMIEED;
UGPOBBIE TUKTO(DOHBI.

2. MoOunbHEIE CHEIMaIbHBIE TEXHHYECKHE CPENCTBA UL JIMII C HApYyIMICHWSAMH CIIyXa: CHCTeMa CBOOOJHOTO
3BYKOBOIO MIOJII CO BCTPOGHHOM cOBMecTUMOCTbIO ¢ FM-ycrpoiictBamu; paguokiaccel «Coner-PCM» ¢ mepenaTuukom,
3ayLIHBIM WHIYKTOPOM M MHIYKIHMOHHOW MeTNel; cucreMa MHGOPMaLMOHHAs A cladociblmanmx nepeHocHas «Vcrok»
A2 co BCTPOGHHBIM IUICEPOM — 3BYKOBBIM HH(OPMAaTOPOM; JOKYMEHT-KaMmepa; HpOrpaMMHUpYeMbIe CIIyXOBbIC arIaparsl
WMHIBHIYATEHOTO ITOJIH30BAHMS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTWH: IPOTPAMMHOE OOECIICUCHHE 3KPAHHOTO JOCTYNA C CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrPaMMbl PEYEBOrO CHHTE3a [JIsI KOMIIBIOTEPOB M HOYTOYKOB;
MpOTpaMMBI PEUEBOTO CHHTE3a ISl MOOHMIIBHBIX YCTPOMCTB; SKpaHHAs KIIAaBHATYpa; SKpaHHAs JIyTia.

ITpu HEOOXOAMMOCTH JUTA OOYJAIOMIMXCA C HApYIICHUSIMH 3pEHHS Ha pabodnmx MecTaxX A HMPOBEACHHS IMPAKTHYECKUX WIN
JTa00PaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBLHOE MNpPOrpaMMHOE olecnedeHne (MporpaMma pedeBOi HaBHIalUH
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y4peXaeHHe BBICIIEro 00pa3oBaHus
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NVDA, peueBsle CHHTE3aTOPEI, 3KPAaHHBIC JTYITHI).

B yueGHble aymuTtopuu obecneuuBaeTcsi OECHpPENSTCTBEHHBIM OOCTYN Uil OOyJaloMXCs WHBAIUIOB U OOyJaromUXcs ¢
OTpaHMYECHHBIMH BO3MOXHOCTSIMH 370pOBbsl. B Kaxknoi aymuropuu, riae oOydaroTcss MHBAJIMABI M JIMIA C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH  3/IOPOBBSI, IIPEAYCMATPUBACTCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJaIOmUXCS C YyIeToM
HapyLICHUH UX 3J0POBbSL.

Jnst ocBOEHMS IMCLUMIUIMHBI MHBAJIMAAM M JIMIAM C OTPaHMYEHHBIMHM BO3MOKHOCTSMH 3JI0POBbsI IPEIOCTABISIETCS AOCTYI K
MeYaTHBIM HCTOYHHMKAM, UMEIOMMMCS B HaydHOH OmoOimoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUAIBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTABICHHBIM B ()OpME IJIEKTPOHHOTO JOKYMEHTa B (hOHAE HAydHOH OMONMOTEKH
Yen'Y wnm 310eKTPOHHO-OMOJIMOTEYHBIX CHCTEMax, C IIOMOLIBIO CHEHHAIBHBIX TEXHHYECKHMX M IPOIPAMMHBIX CPEACTB
(pabodee MecTO ISl HE3PAUEro IOJIB30BATENs C MPOrPAaMMHBIM O0eCIIeYeHHEM SKPaHHOTO JOCTyla ¢ cHMHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypod Clevy ¢ OONBIIMMH KHOIIKAMH W C pa3/elisfioieil KJIaBHIIH
HAKJIAKOM).

YueOHO-MeTOANYECKIE MaTepHanbl A OOYydJalomMXCsl M3 YMCIa WHBAIWAOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBBS MTPEAOCTABIIAIOTCS B (popMax, aTallTHPOBAHHBIX K OTPAHUYCHUAM X 3A0POBBS M BOCHPHUATHSA HH(POPMAIIHH:

Jlnist I ¢ HapyIIeHMSIMH 3pSHUS:

- B [le4aTHON opMe YyBETHUEHHBIM MIPHUPTOM,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauodaiina,

- B meqatHo# (opme mpudTom Bpaitms.

Jnst nmui ¢ HapyIeHUsIME CITyXa:

- B Ie9aTHO opme,

- B (hOpMe 3IIEKTPOHHOTO JOKYMEHTA.

Jst ui ¢ HapyIeHUsIMH OHOPHO-JIBUTATEIBHOTO alapaTa:

- B IeYaTHOH Gopme,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayamodaiina.

JlaHHBIH TepeyeHb MOKeT ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00YaIOIINXCSL.

Jlns MHBANMWIOB W JIMIl C OTPAaHWYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI OCBOCHHE JWUCHIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C KCIOJB30BAHMEM JHCTAHIIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorui (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHMHM [AMCHMIUIMHBI HHBaJMJaMH W JHMIOAMH C OTPaHMYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBBS  HCIIOJIBb3YeTCS
WHIUBHOyanbHass pabora. [lom wHAMBHOyanpHOW paboToif TompasymeBaeTcss 1Be (OPMBI  B3aWMOJICHCTBUS C
IperofaBaTeNeM: HWHAWBHAyanbHas ydeOHas pabora (KOHCYIbTanWH), T.€. J[AONIOJHHUTEIBHOE pa3biCHEHHE Y4eOHOTO
MarepHara W YIIyOJI€HHOE H3ydeHHE MaTephaja C TeMH OOy4JalomMMHCS, KOTOpble B O3TOM 3aMHTEPECOBAaHBI, H
WHIVBHIyaTbHass BOCIUTATeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTAIMM HAIPABICHBl HA MHIWBUIYATH3alUI0 OOYdCHUS
M YCTaHOBJICHHIO BOCITUTATEIIFHOTO KOHTaKTa MEXAy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommmcs ¢
OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI.

IIpu mpoBexeHHMH NPOLEAYPHl OLECHUBAHMS PE3YIBTATOB OOY4EHHS WHBAJIWAOB M JIMI] C OIPAaHHYCHHBIMH BO3MOXKHOCTAMH
3I0POBBSI IO JUCIHHUIUIMHE OOECIICYMBAETCS BBINOJIHEHHE CIEAYIOMNX ONMOJHHUTEIBHBIX TPEOOBAaHHWN B 3aBHCHMOCTH OT
UHBHIYAIBHBIX 0COOCHHOCTEH, 00YJIatOmIXCs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISETCS B AOCTYMHOH (opme (ycTHO, B
MHUCBMEHHOI (hopMme, B THCbMEHHON (opMe mprdToM bpaiiis, ycTHO ¢ HCIIOIp30BaHIEM YCITYT CYpIOIEPEBOAUNKA);

6) nocrymHas (opma NMpesoCTaBICHNS 3aaHUH OIEHOYHBIX CPEACTB (B MeJaTHOH (opme, B medaTHOH opMe yBETHIEHHBIM
mpudTom, B meyatHoi popme mpudrom Bpaiins, B popme 3MeKTPOHHOTO JOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3a/1aHMs IIPEIOCTABIISIOTCS C UCIIONB30BaHUEM CYpOTIEPEBOIA);

B) JocTymHas (opMma TpeIoCTaBIeHHS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HIHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHNEM YCIIYT ACCUCTEHTA, YCTHO).

IIpn mpoBexeHNWHM NPOLEAYPHI OLEHUBAHMS PE3YITATOB OOY4EHHS WHBAJIMWAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
3[0POBbSl TIPEAYCMATPUBACTCS HCIIOIb30BAHNE TEXHHUYECKHX CPEACTB, HEOOXOIMMBIX MM B CBA3M C MX WHIWBHIYaJIbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemocTaBiieHbl YenlY wiam MOTYT HCIIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpeacrBa. Ilpy HEOOXONMMOCTH MHBAIMAaM M JHMIAM C OIPAaHUYCHHBIMH BO3MOXKHOCTSIMU 310POBbS IIPEIOCTABISIETCS
JOIOJIHUTENEHOE BpeMs [UIsi MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLEIypa OLCHUBAHHUS PpE3YIbTaTOB OOY4EHHS II0
JICITUTUIAHE MOYKET POBOINTHCS B HECKOJIBKO 3TAIlOB.

IMpoBeneHne npouexypsl OIECHHBAHHUS pPE3yIbTaTOB OOy4EeHHS WHBAIUIOB M JHI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
37I0pOBBSI JIOITYCKACTCsI C UCIOJIb30BAaHUEM JUCTAHIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH.
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22.03.01 ®u3uKo-xuMusi NPOLECCOB U MATEPHAJIOB, HANIPABJICHHE
"MarepuasioBenenue u Texnojaoruu marepuasios”, PIIJ1 "Kpucranaorpadus',
rox HaOopa 2023, popma 00y4eHust OUHASA

[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) H. A. Mamae

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