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1. MecTo ¥ e gucuMIuidHbl B ctpykrype OIIOIT

Hucimmuinaa  «OnTUyYeckre  CBOMCTBA  KPUCTAUIOB»  OTHOCUTCS K
BapuatuBHOM uactu bl1.B Omoka bl «/lucummiunael (MOmynn)», SIBISETCA
3IIEKTUBHOM JIMCUUIUIMHOM, Mpenojaercs Ha 4YEeTBEPTOM Trojay OOydeHHs, B
BOCBMOM cemecTpe. OCBOCHHIO AUCLUIUIMHBI TPEAIIECTBYET OCBOCHUE TUCLIUIINH
(Mmonynei) «Matematuka», «O0masa ¢usnukay, «Kpucramnorpadpus». Jlydmemy
YCBOEHUIO JUCUUIUIMHBI CIIOCOOCTBYET MPEABAPUTEIHHOE OCBOEHHUE 3JIEKTUBHOU
JUCHUIUINHBI «PU3KKa aHU30TPOITHBIX CPEI.

[lenbto ocBoeHUsT AUCHUIUIMHBI «ONTUYECKUE CBOWCTBA KPUCTAIIOB)
SIBJIISICTCSI:

M3yYEHUE ONTUYECKUX CBOWCTB AHU3OTPOIHBIX CPEA: PaCHpOCTPAHECHUE
3JIEKTPOMArHUTHBIX BOJIH B @HU3OTPOMHBIX CpeJax, MPUHIUMIHAIBHOE OTJIWYHE
ONTUYECKUX CBOMCTB aHU3OTPOIHBIX CPEJI OT CBOMCTB M30TPOIHBIX Cpell (SIBJICHUE
JBYTIPEJIOMJICHUS CBETA), TEH30PHOE OMUCAHUE JUIICKTPUUSCKON TPOHUIIAEMOCTH
AHU30TPOMHOW Cpelbl, B3aUMOCBA3b TOYEYHOM CHUMMETPUU Cpelabl U €€
ONTHYECKHUX CBOMCTB, METOJbI UCCIEAOBAHUS ONTHUYECKON aHWU30TPONHWH, AHAIIU3
COCTOSIHHS TIOJISIPU3AIMK CBETA, BIWSIHUE BHEIIHUX BO3JICMCTBUM HAa ONTHYECKHUE
CBOMCTBA aHU30TPOIHBIX Cpell (MapaMeTpuuecKas KpUCTAIIIOONTHKA), ONITUYECKas
AKTUBHOCTb, HEJIMNHEMHO-ONTHYECKUE CBOMCTBA KPUCTAILIOB.

2. CTpyKTYypa ¥ coaepkaHue TUCHUILTUHbBI

O6beM guctuiuiuabl «ONTHYECKUE CBOMCTBA KPUCTAIOB» COCTaBIISIET 5
3a4eTHBIX enuHul, Bcero 180 yacoB, u3 KOTOPhIX 54 yaca COCTaBISICT KOHTAKTHAA
pabota oOywatomerocss ¢ mpemnojaBaTeneM (2 dYaca —  MEpPONPUSATHUS
MIPOMEKYTOUYHOM aTTecTaluu; 26 4acoB 3aHATHS JIEKUMOHHOIO THIA, 26 4acoB
3aHATUS CEMUHAPCKOTO THUMa (MPaKTUYECKHE 3aHATHS), B TOM 4HCle 2 yaca —
MEpPOTPUATUS TEKYLIEro KOHTPOJsS YyclieBaeMocTH), 126 YacoB cOCTaBIsieT
camocTosaTenbHas pabdora oOyuatomerocs (90 dacoB camocrositenbHas paboTta B
TeYeHHe ceMecTpa, 36 YacoB caMOCTOsITeNbHAas paboTa MpU TMOATOTOBKE K
MPOMEKYTOUYHOM aTTECTALINH ).




Conepxkanue IMCHUIIMHBL «ONTHYECKUE CBOMCTBA KPUCTAIIIOBY

HaumeHoBaHuMe U KpaTKoe
coJep:KaHue pa3/iesioB U TeM
AMCUHUIIMHBI

Bcero
(4achi)

B TOM YHUCIJIC

KOHTaKTHas padora (padora Bo

B3aMMO/IefiCTBHM C MpenojgaBarTejieM) B
TeyeHHe ceMecTpa, 4achl,

N3 HUX

3anaTus
JeKIMOHHOI'0

THIIA

SaHaTusa
CEMHHAPCKOT0
THIIA

3ansaTus
JIa0opaToOpHOro
THIA

Bcero

CamocTosiTeibHasi padoTa

B TCUYCHHE CEMECTPA, YaAChI

1. DJIeKTPOMArHUTHBIC BOJIHbBI B
NPO3payvHbIX KpUcTaLIax. SIBjIeHne
ABynpejgomieHusi. Onucanue
ONTHYECKHUX CBOMCTB AHU30TPOIMHBIX
cpen.

[ToHsiTHE AHU30TPOIIHOM CPEIBI.
[IpenMeTr KpUCTAIIIOONTUKH.
DNEKTPOMAarHUTHBIE BOJIHBI B
MIPO3PAYHBIX TUAIEKTPUUECKUX
HEMarHMTHBIX Kpuctauiax. Tensop
JTUBJIEKTPUUECKON HEMPOHUIIAEMOCTH
cpenpl. J{BynpeoMiIeHHE CBETA.
[ToHsITHE ONTUYECKU aHU30TPOITHOU
cpenpl. OnTudeckass UHIUKATpHCA.
Knaccudukanus kpucTtaiios 1o
CUMMETPUU ONTUYECKOW NHIUKATPUCHI,
€€ CBA3b C CUMMETPHUEN KPUCTAIIOB.
OnTnueckue ocu. I'maBHbIE TOKa3aTenn
npenomieHud. Jucnepcus nokasarenei
IIPEJIOMIIEHUS U ONITUYECKUX OCEM, €€
0COOEHHOCTH B 3aBUCUMOCTHU OT
cUMMeTpuHu Kpucrania. OObIKHOBEHHAs
1 HEOOBIKHOBEHHAsI BOJIHBI B ONITUYECKH
OJIHOOCHOM Kpucrauie. [I[punnun
B3aMMHOCTH I BOJIH M JIy4el. JlydeBas
CKOPOCTb U ITOKA3aTeJb MPEIOMIICHUS
ayya. Qnauncous Openens.

34

12

N
[\

2. MeToabl ucc/ieI0BAHUA ONTHYECKUX
CBONCTB aHU3O0TPOIHBIX CpeJ,
NOJISIPU3aIHs CBeTa.

[Tonsapu3zanus ceera. Bexktop Crokca.
Coepa Ilyankape. [Tonspuzatopsl.
®azoBbie uTacTHHKH. OO anropuT™M
OIIpEAEIICHUS COCTOSIHUS MOJISIPU3ALMN
cBeta. Habmronenue ontuueckux
CBOMCTB IIPO3PAaYHBIX KPUCTAJUIOB B
HapajIeIbHOM CBETE B IIIOCKOM

34

12

22




MOJISIPUCKOTIIE, CITydaid CKPEUIEHHBIX U
NapauIeNIbHBIX NOJSPU3aTOPOB.
Kpyrosoii nonsipuckon. Meroz
KOMIIEHCAIUH JUIsl U3MEPEHUS Pa3HOCTH
X0/1a BOJIH B IBYNIPEIOMIIIOIIEM
KpHUCTAJIJIE, BUJIbI KOMIIEHCATOPOB
(kBapueBBIN KJIMH, KOMIIEHCaTOp bepeka-
Hukurtuna, komnencarop babune-
Counelins, a3uMyTaJbHbIA KOMIIEHCATOP
Cenapmona). [Tonsipu3aninoHHbIH
MHKPOCKOII U €r0 BO3MOKHOCTH.
KoHockonuueckuit MeTo 1 HaOII0IeHHS
ONTUYECKUX CBOMCTB KPUCTAILJIOB.
Omnpenenenue yria MeXay ONTHYECKUMU
OCSIMHU JIByOCHOI'O KpHCTaJLIa.
OnpeneneHne ONTUYECKOTO 3HAKA
OJTHOOCHBIX KPUCTAJIOB C TOMOILBIO
KOHOCKOIIMYECKOTO METOAA U
KBapLEBOI0 KJIMHA.

3. Bausinue BHEIIHUX BO3eHCTBHI HA 34
ONTHYEeCKHE CBOICTBA AHU30TPOIHBIX
cpen.

DOEHOMEHOJIOTMYECKOE OMUCAHUE
BJIMSIHUS BHELIHUX BO3JCHCTBUM Ha
ONTHYECKUE CBOMCTBA aHU30TPOITHOU
Cpelbl; aHaJIN3 Ha OCHOBE MPUHIIMIA
Kropu. [Ibe300nTHYECKN 1
yIPyTroonTudecKuit 3 PeKThi.
VYrpyroontuueckue MOy TOPHI CBETA.
OnexrpoonTuyeckuii 3ppexT u
AIIEKTPOONTHYECKHE MOy IATOPHI Keppa
u [Tokkenbca. VICTUHHBIN U JIOKHBIA
aneKkTpoonTuieckre 3PpQeKTrl (OmeHka
BKJIa/1a MbE303JIEKTPUUECKOU
(bOTOYTIPYTOI COCTABJISIFOIICH).

4. OnTuyecKkasi aKTUBHOCTb M 40
HeJINHEeHO-0ITHYEeCKHE CBOMCTBA
KPHUCTAJLIOB.

OnTuyeckast akTUBHOCTh KPUCTAJIIOB.
[IceBnorensop rupauuu. Bpamenue
IJTOCKOCTH MOJISIPU3ALIHH.
HckyccTBeHHas: ONTHYECKAsk aKTUBHOCTD,
s ekt Dapanes. Henmmueiino-
ONTHYECKUE CBOMCTBA KPUCTAJIIOB, UX
CBA3b C CHMMETPHUEHN CPEIBI.
Hampasnenus (a3oBoro CMHHXpoHH3Ma B
KpHCTaJUIax.

B T1.4. TeKyunii KOHTPOJIb 2

HpOMe)KYTOLIHaﬂ arrecrauud — 3K3aMCEH

3. O6pa3zoBaTesibHbI€ TEXHOJIOTMH




1) Urenue nekiui;

2) compoBOXK/IEHUE JEKIUIl HATUCAHUEM M BBIBOJOM (pOPMYJI, TOCTPOCHUEM
rpauKoB, U300paKEHUEM PUCYHKOB Ha JIO0CKE;

3) MeToIMKa «BOMPOCHI U OTBETHDY;

4) BBINIOJIHEHHE MPAKTUYECKOTO 3aJaHusl y TOCKU;

5) unauBHUIYyanbHas paboTa HaJ MPAKTUYECKUM 3aaHUEM;

6) paboTa B napax HaJl IPaKTUUYECKUM 3a/laHUuEM;

7) paboTa B MalbIX rpymnmnax Haj MPaKTUYECKUM 3aJaHHEM;

8) METOAMKA «MO3TOBOM IITYPM».

4. Y4yeOHO-MeTOAHYECKOE  oO0ecredeHHEe  CAMOCTOATEILHOH  pPadoOTHI
o0y4yarommxcst

CamocrosiTennbHast  paboTa  oOydarolmuxcs  MOpeanojiaraeT  HM3ydeHHUe
KOHCIIEKTOB JIEKIIMM, BBIIEIICHHBIX PA3JEIOB OCHOBHOW JIMTEpPATyphl, a TAaKKe
JONOJIHUTEIIBHOW ~ JIMTEPATypbl,  BBIIOJIHEHUWE  IIPAKTUYECKUX  3aJlaHHM,
OTBEYAIOIINX U3YYaEMbIM pa3/ieiiaM JUCUUIUIAHBI, IOJTOTOBKY K ITPOMEKYTOUHOU
aTTECTALlUH.

IIepeuens OCHOBHOM 151 JOIIOJTHUTEIILHON JIATEPATYpPHI TS
CaMOCTOSITEJIbHOTO M3Y4YEHHs MpUBEAEH B M. 7 Hactosuel Pabouelt nporpammsl
JUCLUIUIVHBI.

KOHTposIBHBIE BOIPOCH ISl NPOMEXYTOYHOM AaTrTeCTallid, NPUMEpPHI
MPAKTUYECKUX 3aJaHui TpuBEAeHBI B M. 6.3 Hactosmiei Pabodeil mporpamMmbl
JUCLUIUIVHBI.

5. Ilmanupyemble pe3yabTaThl O0y4YeHHMs] MO AMCIHHUIIAHE, COOTHECEHHbIE C
IUVIAHUPYEMBbIMH Ppe3yJbTaTaAMH OCBOEHHSI 00pa30BaTeJbHOM TNPOrpamMMbl
(koMIIETEHUMSIMU BBINIYCKHUKOB)

IInanmpyemeble pe3yJbTaThbl 00y4eHHUs MO
®opMupyemMble KOMIETEHINH

TUCHHUILINHE
IK-1 (ITK-1) 3naTh ocHOBHBIC (hU3HUECKUE
CITOCOOHOCTH MCITOJIB30BATh SIBICHUS Y 3aKOHBI ONITHKU aHU30TPOITHBIX CPE]I,
CIeIMAIM3UPOBAHHBIC 3HAHUS B 00JIACTH | 3HATH B3aMMOCBSI3b 3TOM 001acTH (PU3HUKH C
(U3HUKY I OCBOCHUS MPOPUITBHBIX JPYTHMHM pa3jeiiaMu KpucTayuiorpadgun n
(U3NYECKUX TUCIUILIIH KPUCTAITO(PHU3UKH.

(ITK-1) ¥YMeTb npuMEHSTh TTOJTyYECHHBIC
3HAHUS JUIS PeIIeHUs TPOo(hecCHOHATBHBIX
3aj]1a4, OTHOCSIIIUXCSI K OCHOBHBIM (PU3UYECKUM
SIBIICHUSIM KaK B KPUCTaJNIaX, TaK U B APYTUX
ONTUYECKH aHU30TPOITHBIX MaTepraiax
(TBepzbIe TeNa ¥ IpyTrue KOHJICHCUPOBaHHBIE
cpebl).

(ITK-1) BaageTs MaTeMaTHYECKUM
anmapaToM, UCTIOIB3YEMBIM TSI OTTUCAHHSI
(U3NUECKUX CBOMCTB aHU30TPOITHBIX CPEIl
(Teopwust TpymI, BEKTOPHAS ¥ TCH30pHAs anredpa,
aHATTUTUYECKasi TEOMETPUS ), JJIsl TIPOBEICHHS
TEOPETUICCKUX U IKCIICPUMCHTAITBHBIX




| ‘ (bU3HYECKUX UCCIIETOBAaHUM.

6. @oHI OIEHOYHBLIX CpPEeACTB /Jisi NPOMEKYTOYHOH aTTecTAlMH IO
JTUCIHUILINHE

6.1. Onucanue 1mKan OUEHUBAHMS PE3YJIbTaTOB OOYUYEHHS MO JUCLHUIUIMHE

[IpomexyTouHOW arrectanuend s AUCUUIUIMHBL «ONTHYECKHE CBOWMCTBA
KPUCTAJUIOB)» SIBJISICTCS IK3aMEH.

Ilo uroraMm nK3aMeHa BBICTABIIAETCS OLIEHKA 0 CEeMHOAUIBHOM IIKaje:
oueHku «Ilnoxo» u «HeynoBieTBOpUTEIBHO» 03HAYAIOT OTCYTCTBUE ATTECTALUU,
OLICHKU «Y IOBJIETBOPUTEIBHO», «Xopowmo», «OdeHb Xxopowmo», «OTIHYHO» U
«IIpeBOCXOTHO» BBICTABIIAKOTCA IIPU YCIIEIIHOM IIPOXOXKIAECHUH aTTECTALUU.

6.2. IIponieaypsl 1 KpUTEPUHU OIICHUBAHUS PE3YJIHTATOB 00YUEHUS MO TUCIIUILINHE

JUis olleHUBaHUs pPe3yJbTaTOB OOy4YeHMs] B BUE 3HAHUN HCHOJIb3YIOTCS
CJIEIyIOLIME TPOLETYPbl U TEXHOJIOTUU:
® UHJIUBUAYAJIbHOE coOecel0BaHME (POMEKYTOUHAsI aTTeCTALIM).
KoHTposibHBIE BONPOCH! ISl UHIMBHUAYAIbHOTO COOECEeTOBAHMS MPEICTaBICHBI B
n. 6.3 Hacrosmen Pabouel mporpaMmbl TUCUUTIIIUHBI.
JUis oLeHUBaHUS pe3yJbTaTOB OOyuYeHUS B BHUJE YMEHUH U HaBBIKOB
UCTIOJIb3YIOTCS CIEAYIOIINE IPOLEAYPBl U TEXHOJIOTUU:
®  BBINOJHEHUE NPAKTUYECKUX 3aJaHUN (TEKyLIMil KOHTPOJIb, TPOMEKYTOUHAS
aTTecTaius).
[Ipumepbl NpPaKTUYECKUX 3aJaHUl U1l NPOBEACHUS TEKYIIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTecTallMM MpeAcTaBieHbl B M. 6.3 Hacrosdmeid Pabouei
IPOrpaMMbl JUCUUIIINHBIL.

Kpurepusamu oneHuBaHus SBISIIOTCS MOJHOTA 3HAHWN, HAIMUUE YMEHUU U
BJIaJIcHUH (HABBIKOB), TIEPEUYHMCIICHHBIX B M. 5 Hacrosuled Pabodeil mporpaMmbl
TV CLUUTUIAHBI.

«Ilnoxo» — oOyyaronuiics HE MPOJEMOHCTPUPOBAT HHUKAKUX 3HAHUK 00
OCHOBHBIX TEOPETHUYECKHUX pa3leliax Kypca, HE IMOKa3al HHUKAKUX YMEHHUU H
HAaBBIKOB BBIITOJIHECHUS ITPAKTUYECKUX 3aJaHUM;

«HeynoBiaersopureabHo» —  OOydarOmMiics  HE  MPOAEMOHCTPUPOBAI
IPEICTaBICHUA OO0 OCHOBHBIX TEOPETUYECKHX pasfesax Kypca, He I0Kas3all
MHUHUMAJIBHO  JOIYCTUMBI YPOBEHb YMEHHUM H  HABBIKOB  BBIIOJHECHUS
IIPAKTUYECKUX 3aJaHUM;

«Y10BJIETBOPUTEJIBHO» — OOyYaIOMIMICS MPOAEMOHCTPUPOBAT U3JIOKEHUE
(bOpMyIMPOBOK OCHOBHBIX TEOPETUUYECKUX IMOJIOKEHUN Kypca M YCHEIIHO MOoKa3al



YMEHUSI ¥ HaBBIKM BBITIOJIHEHUS MPAKTUYECKUX 3aJaHuii 0a30BOr0 ypOBHs
CIIOKHOCTH,

«Xopomo» — o0y4aronuiicss MpoAEeMOHCTPUPOBAII CBA3HOE U3JI0KEHHE OCHOBHBIX
TEOPETUYECKUX TMOJOKEHUNA Kypca M YCIEIIHO I10Ka3ajJl YMEHHS W HAaBBIKU
BBIITOJTHEHUS CTAHIAPTHBIX IIPAKTUYECKUX 3aJaHUM;

«OueHb X0pomo» — 06yqa10n1m”4051 IMPOACMOHCTPUPOBAJI CBA3HOC HUIJIO0KCHHC
MPAKTUYICCKU BCCX TCOPCTUICCKUX MOJI0KCHU I KypCa 1 YCIICIIHO IT0OKa3aJl YMCHUA
W HAaBBIKU BBIIIOJIHCHUA CTAHAAPTHBIX IIPAKTHYCCKHUX SaHaHHﬁ;

«O1au4yHO» — OO0ydYaroImMACcs TPOJEMOHCTPUPOBAT CBSI3HOE H3JIOKEHUE BCEX
TEOPETUUYECKUX TMOJIOKEHUNH Kypca M YCIHEUIHO I[I0Ka3ajl YMEHHSI U HaBBIKU
BBITIOJTHEHUS MPAKTUYECKHUX 3aJaHUM MOBBIIIIEHHOT'O YPOBHS CII0KHOCTH;

«IIpeBocxoaH0» — oOydarOmMiics TPOJEMOHCTPUPOBAT YPOBEHb 3HAHUN B
o0beMe,  NpPEBBILAINIEM  CTaHAAPTHYIO  [porpamMMmy  IMOATOTOBKH, U
IIPOJAEMOHCTPUPOBAJ TBOPUYECKUM MOAXO K BBIIIOJHEHUIO IPAKTUYECKUX 3a4aHUN
IIOBBILICHHOI'O YPOBHS CJI0KHOCTH.

6.3. TunoBble KOHTPOJIBLHBIC 3aJaHUsI WJIM WHBIC MaTepHasbl, HEOOXOIUMBIC IS
OIICHKH PE3yJIbTaTOB 00yUYEHHUS

6.3.1. Ilpm nmpoBeAeHMHM TPOMEKYTOUHOM aTTECTAlMu  OOydarouuMmcs
NpEeIaraloTcsi  CJHEAYIOIIME  KOHTPOJBHBIE  BONPOCHI,  OXBaThIBAIOIIHE
porpaMMy JUCHUILUIMHBI « ONITUYECKUE CBOMCTBA KPUCTAIIIOBY:

1. OnuuuTe siBIEHKUE ABYNPEIOMIIEHHS CBETa B aHU30TPOIHOM CpeJie.

2. Yro Takoe ONTHYECKas MHAMKATPUCA U KaK €€ MOXHO HCIOJIb30BaTh AJIS OINpEesICHUsS
BO3MOJHBIX OITHUYCCKHUX BOJIH, UX IOJIAPpU3AIUU U noka3arelei MMpCJIOMJICHUSA, IIPpU
pacrpoCTpaHEHUH CBETA BJOJIb 3aJaHHOT0 HAIMIPaBJIECHUs B KpUcTasie?

3. Yro Takoe ONTUYECKHUE OCU KpUCTaILIa?

4. Kak 3aBUCUT CHUMMETpPUS ONTHUYECKHX CBOMCTB (MHIUKATPUCHI) OT CHUMMETPHH
Kpuctaya? Uto Takoe riiaBHbIE MOKA3aTeNN IPEIOMIICHUS?

5. B uém 3akimrodaeTcs NpUHLMI B3aWMHOCTH BOJIH U JIy4€ld B ONTHYECKU AHWU30TPOIIHOM
cpene?

6. /[laliTe ob1iee onpeseneHne NOISPU3AIMH CBETA, OMUILIUTE dJIEMEHTapHbIe (IPOCTEHIIINE)
BUJIbI OJIsIpU3aluu. KakoBbl criocOOBI UX MOJIyYEHUS U aHAIHU3a?

7. B uém 3akimrouaercs METOJ KOMIIEHCALMM MPU U3MEPEHUU Pa3HOCTH XOJ1a, BBI3BAHHOU
JBYTPEIOMIICHUEM?

8. Hanmmwure ypaBHEHHUS MbE30ONTUYECKOTO, YIPYTOONTHYECKOTO U 3JIEKTPOONTHYECKOTO
apdexToB. ONUIINTE B3aUMOCBA3b COOTBETCTBYIOIIMX MAaTEPUANBHBIX TEH30POB C
cummeTpuedd  cpeasl  (kpuctamna). JlaliTe  geTanbHOe  OMHCAHHWE — JIMHEHHOTO
AIIEKTPOONITUIECKOTO 3(PdeKTa Ha KakOM-HHOYIb THUIHYHOM IpHMepe (Hampumep, B
kpuctaie KDP npu npunoxeHuu noss BIOJIb ONTUYECKOH OCH).

9. Uto Takoe MpoCTpaHCTBEHHAS TUCTIEPCHUS?

10. Jlaiite (heHOMEHONIOTHYECKOE OMHMCAHWE HEIHMHEHHO-ONTHYECKHX CBONCTB KPHUCTAIIIOB.
[Touemy BO30Oy»/IeHUE BTOPOH TAPMOHUKH HEBO3MOYKHO B IIEHTPOCUMMETPHUYHOMN cperie?



Kak peanusyercs (a3oBblii CHHXpOHU3M B KpucTajaax?

6.3.2. llpumepsl TNPaKTUYECKUX 3aJaHUA JJIs NPAKTUYECKUX 3AHSATHM,
CaMOCTOATEILHON pabOThl 00YJArONINXCsI, TPOBEACHUS TEKYIIETO KOHTPOJS H
MIPOMEKYTOUYHON aTTECTalUH:

Crcok HoMepos 3aaau juid kKoHTpouasd (Mcrounuk: [lepenomoa H.B., Taruesa
M.M. 3anaunuk 1o kpucrauiobusuke: Yueonoe nocooue / ITox pen. M.I1.
[lackoabCKOU. — 2-€ n3., nepepadb. — M.: Hayka. 1982. — 288 ¢.):

2.8,29,2.11,2.12,2.13,2.14,2.17, 2.19, 2.20, 2.22, 2.23, 2.28, 2.36, 4.29, 9.6—
9.39,10.7-10.19, 11.13—-11.38, 12.5-12.28.

6.4. Metoanueckue MaTepuaibl, OMPEACIISONINE MPOLETYPhl OLIEHUBAHUS

1. Tlonoxenue «O NPOBEAECHUM TEKYILIETO KOHTPOJIA YCIEBAEMOCTH U
IpPOMEKYTOUHOM artectauuu oOydaromuxcss B HHI'Y», yTBepxknennoe npukazom
pexropa HHI'Y ot 13.02.2014 Ne55-O/1.

2. Tlonoxenue o (OHIE OLIEHOUHBIX CPEACTB, YTBEPKICHHOE IPUKA30M
pexropa HHI'Y ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecrieuyeHne JUCHUIINHbI

a) OCHOBHAs JUTeparypa:

1. Han JI>)x. ®usnueckue CBOMCTBA KPUCTAIIIOB U UX ONMMCAHUE C IIOMOLIBIO
TeH30poB 1 Matpull. [lep. ¢ anrmn. 2-e n3a. — M.: Mup, 1967.
dynnameHnTanpHas 6uommoreka HHIY:
http://www.lib.unn.ru/php/details.php?Docld=97358
4 k3.

2. Cupotun 10.1., Hackonbckast M.I1. OcHOBBI KpucTAIIOGU3UKH. 2-€ U3, —
M.: Hayka, 1979.
dynpamenTanbHas ounbauoreka HHI'Y:
http://www.lib.unn.ru/php/details.php?Docld=99234
4 5K3.

3. Kpucramnorpadus: Jlabopatopusiii npaktukym / [lox pen. mpod. E.B.
UynpyHoBa. Yu. mocobue ais By30B. — M.: U31-Bo pusmko-
MareMaTudeckou aureparypsl, 2005.
dynnameHnTanpHas 6uommoreka HHIY:
http://www.lib.unn.ru/php/details.php?Docld=46674
4 3k3.

4. Ilepenomona H.B., TarueBa M.M. 3aiauHuk 1o KpucTamioPpusuke:
VYuebnoe nocobue / [lox pen. M.I1. llackonbckoi. — 2-€ u3f., nepepaod. —
M.: Hayka. 1982.
dynmpamenTanbHas ounbauoreka HHIY:
http://www.lib.unn.ru/php/details.php?Docld=99231




4 »K3.

0) IOMOJHHUTEIbHAS IUTEpaTypa:
1. Memagxonna H.M. Meronsl HccienoBaHUs ONTUYECKUX  CBOICTB
KpuctayioB. — M.: Hayka, 1970.
dynaamenTanbHas oudmmuorexka HHI'Y:
http://www.lib.unn.ru/php/details.php?Docld=98976

2 3K3.
2. Bycrep V. IlpakTrueckoe pykoBOJACTBO 0 Kpuctaodpusuke. — M.: Hayka,
1958. - 163 c.

dynmamenTanbHas oundmroreka HHIY:
http://www.lib.unn.ru/php/details.php?Docld=99222
2 JK3.

B) IIporpaMMHoe obecniedyenue U MHTepHET-pecypebl:
Pecypcsl @ynnamentansuoi oudnuorexku HHI'Y: http:/www.lib.unn.ru/.

8. MaTepI/IaJ]LHO-TeXHI/I‘IeCKOG o0ecreyeHue ANCHUIIIMHbI

MarepuanbHO-TEXHUYECKOEe OOecleyeHue JTUCHUILIUHBI  OOYCIIOBIICHO
HaJIMYUEeM Y4YeOHBIX ayJIuTOpUil i1 TPOBEICHUS 3aHATHH, 000pYIOBaHHBIX
CHEIUATU3UPOBAHHON MEOETbI0, MEJTOBBIMH MJIM MarHUTHO-MAapKEPHBIMU JOCKaMU
JUTSl TipeficTaBlieHus: yueOHoi nHdopmaiuu O6ombloi ayautopuu. Pecypc mena u
MapKepOB /ISl JOCKU B yUEOHBIX ayAUTOPHUSIX PETYJIIPHO BO30OHOBIISETCS.

[Tomemenuss s camocTosiTeNbHOM paboThl oOydvaromuxcst (Ha 0Oase
OynpamentanbHoi 6ubnnorexkn HHI'Y) ocHamieHbl KOMIBIOTEPHON TEXHUKOU C
MOAKIIOYeHNEM K ceTu «MHTepHeT» W o0ecrnedeHrueM J0CTyIa B JICKTPOHHYIO
uH(dopmaImoHHo-obpazoBarenbHyto cpeny HHI'Y.



[Iporpamma cocTaBie€Ha B COOTBETCTBUU C TPEOOBAHUSIMU CaMOCTOSATEIBHO
ycranoBienHoro HHI'Y o6pasoBarenpHOro crapaapra BeIcIIero oOpa3oBaHHUs IO
HamnpasiaeHnto noarotoBku 03.03.02 dusuka.

ABTOD:

JOLIEHT Kadeapbl KpucTamuiorpadun

Y OKCTICPUMEHTAIBHON (PU3HUKH

buzudeckoro GpakyabTeTa,

K. .-M. H. / Mapsrue M.O./

Penensenr:

3aB. kadeapoit kpucramiorpadhun

¥ OKCTICPUMEHTAIBHON (PU3UKH

dbusnueckoro gaxynbrera,

1. ¢.-M. H., mpodeccop / Yynpynos E.B. /

[Iporpamma omoOpena Ha 3aceqaHud  Y4eOHO-METOAMYECKOW  KOMHUCCUU
¢usnueckoro ¢akynapreta HHI'Y oT « » 2021 ropna,
npoTtokoi Ne 6/H.

[Ipencenarens
Y4ueOHO-MEeTOANYECKON KOMUCCUU
¢usnueckoro pakynbrera HHI'Y / IlepoB A.A. /
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