Pabouas nporpaMMa JUCHUILIMHBI (MOAYJIA) « DJIEMEHTHI KpUCTALI0rpadumn», BRIOYAsA
OLICHOYHBIC MATEPHAJIBI

1. TpeGoBanus Kk pe3yJbTaTaM 00y4eHUs MO JUCHHUILIUHE (MOTYJIIO0)
1.1. Ilepeyenb KoMmneTeHUMii, (opMuUpyeMbIX IMCUMILUIMHON (MoayJeM) B Ipouecce
0CBOCHHs 00pa30BaTeJbHOI NPOrPaMMBbI

I'pynna komnereHuui

Karteropusi komnereHuui

Koabl u coep:kaHne KOMIeTEeHIH I

YHuBepcalbHbIE

CucreMHOE U KPUTHYECKOE
MBIIIUICHUE

VK-1. CmocobeH OCyIIEeCTBIATh KPUTHICCKHNA
aHaM3 MpOOJIEMHBIX CUTyalldii Ha  OCHOBE
CHCTEMHOTO MOAX0/a, BBIPA0AaThIBATh CTPATETHIO
JIecTBUI

Oo0menpodeccrHoHaIbHbIC

[IpodeccuonanbHbie

[IK-1 CrocoGeH AnarHoCTHpOBaTh CTPYKTYPY
MaTepHaia Ha MUKpO- 1 HAHOYPOBHE

1.2. KomnereHUMd ¥ MHAUKATOPHI

UX JOCTH:KeHHs, (OPMHpPYeMbIX IMCHHILIHHON

(MoayseM) B mpouecce 0CBOeHHs 00pa30BaATEJIbHOM IIPOrPaAMMBbI

Kona Koa nnaukaropa
Coneprxanne HHAMKATOPa KOMIIETeHIIMH
KOMIICTCHIIMH | KOMIIETeHIMH
YK-1 YK-1.3 Ha ocHOBe cHcTeMHOro mOAXOJa OPHUEHTHPYETCS B MEPCIEKTUBHBIX
HaIpaBlIeHNAX NPO(UIBHBIX OTpaciedl Haykd, aKTyalbHBIX Npodiemax
TEOPHH ¥ NPAKTUKH B MPO(eCCHOHAIBHOM cdepe U MyTIX UX PelIeHuUs
[K-1 [K-1.3 Omnpenensier CTpYKTYpy MaTepraia ¢ UCIOIb30BaHUEM TH(PPaKIIMOHHBIX U

CIICKTPAJIbHBIX METOJI0B

1.3. Pe3yabTaThbl 00y4eHHs M0 JUCHHUILIMHE (MOAYJII0)

Leapb u3yyeHusi TUCHUIIMHBI (MOIYJsl) — IPpUOOpETEHUE 3HAHHWKM, YMEHHH B (OpMUpOBaHUE
KOMIETeHIIUH B 00JACTH TEOPUU M TMPAKTUKH HCIIOJNBb30BAHMS KPUCTAIIOTPaQUU U CMEKHBIX
JUCLUILIINH, IPUMEHEHUs KpUCTAIIOrpaduuecKuX 3HaHUN 11 HalPaBJIECHHOI0 IPOEKTHPOBAHUS

HaHOMAaTEpHUAaJIOB.

B pesynbpTaTe n3ydeHus IUCHHUIUIAHBI (MOIYJIs) 00 yJarOIIUACs TOJDKEH

3HAThb:

® COBpPEMCHHOEC COCTOSHHUEC

KpHUcTajuiorpaduu;

U TEepCleKTHBHbIE HampaBieHUs paboT B oOnactu

® METONBI MPEICTABICHUS CUMMETPUYECKUX OMEparuil 1 0COOEHHOCTH B3aWMOCHCTBUS
JJIEMEHTOB CUMMETPHUH;

e crocoObl 3aJJaHUs Y3JIOB, PSAAOB U TUNIOCKOCTEH KPUCTAIITMUECKON PEeIETKY;

®  THIIBI IPOCTPAHCTBEHHBIX PEUIETOK, CITOCOOBI MOCTPOCHHS I'PA(MKOB MPOCTPAHCTBEHHBIX

rpynr;

e  CBs3b (POPMBI KPUCTAIUIOB C UX CTPYKTYPOU U CIOCOOBI yIipaBiieHus (OpMOii KpHCTAILIOB;

yMeThb:

® IIpPEeJCTaBIATh CHUMMETPHUUECKHE OIEpalid, CTPOUTh I'pa(UKH NPOCTPAHCTBEHHBIX U
TOYEYHBIX I'PYIII CHMMETPUU;
® 3a]aBaTb MHIEKCHl Y3JIOB, PANOB M IUIOCKOCTEH KPHUCTAUIMYECKOHW PELIETKH,

OCYIICCTBJIIATH npeo6pa3013aHI/15{ HMHACKCOB,

¢ T[POBOAWTH AaHAIU3 PE3YJbTATOB JKCIEPUMEHTAIBHBIX WCCICIOBAHUA CTPYKTYPBI
KPUCTAJUTMYECKUX MAaTEPHAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB;

e (opMynupoBaTh TpeOOBaHUS K (hOpME KPUCTAUIOB M YCJIOBHSAM HUX 0Opa3oBaHUs IS
JIOCTHKECHUS TPEOYyEeMbIX (PM3UYECKHX CBOWCTB MaTepuala;

® TPOBOAWTH AaHAIN3 HAYYHO-TEXHHUYECKONW HWH(OpManuM, 3aTparuBarouieii mpodaemy
MPUMEHEHUS KpUCTAIOrpaduueckux 3HaHUN K pa3pabOTKe HOBBIX M IMEPCIECKTUBHBIX

HaHOMAaTEePHAJIOB;

® [PUMEHATH TEOPETHUYECKUE 3HAHUS KPUCTAIUIOrpaduu A PEUISHHs HCCIIEI0BATEIhCKUX
U TpPUKIAJAHBIX 3aJa4, B TOM 4YHCJIEe B OONacTH HAyKd O HaHOMarepuagax u

HaAHOTCXHOJIOI'UH,
BJIAACTh:



2.1. O0bemM AUCHUNJIMHBI (MOIYJIsSA)

HaBBIKAMHU HCIOJIb30BAaHUSA KpHUcTauiorpadguueckoro ¢Gopmanmusma s ONUCAHUS
peanbHON CTPYKTYPbI KPUCTAJLJIOB;

HaBBbIKAMU paOOThl C HAYYHO-TEXHUYECKOM, CIIPAaBOYHOM JTUTEPATYPOH U AJIEKTPOHHBIMH
pecypcaMu, 3aTparuBaomMi (yHIaMeHTaIbHbBIE U MPAKTUIECKUE aCIIEKThI IPUMEH CHUS
KpucTauiorpaguu U CMEXHBIX TUCIUTUINH;

METOAOJIOTUYECKUMHU TOAXOJaMH M HAaBBIKAMU BBIBJIECHUS B3aUMOCBS3EH CTPYKTYDPBHI,
CBOMCTB M TEXHOJIOTMM MOJIYYEHUS KPUCTAJUIMYECKUX MAaTEpHaloB, B TOM YHCIE

HaHOMAaTCpHaJIOB;

HaBBIKAMU OCBOEHHMS U MPHUMEHEHHS HOBBIX METOJIOB HCCIIEOBAHUSI BHYTPEHHETO
CTPOEHHUS KPUCTAINTNYECKUX MaTepUasoB.
2. O0beM, CTPYKTYpA M coJiep:KaHne TUCHHMIIIMHBI (MO1YJIs1)

Buowt yuednoii pabomor Dopmul 00yueHusn

Ounasn

O0uiast TPYA0eMKOCTD: 3a4€THBIE €IMHUIIbI/Yachl 3/108
KonTakTHas padora: 72
3aHsTHsI JIEKLIMOHHOTO TUIIA 36
3aHATHSI CEMHHAPCKOTO THTIA 36
KoncyabTanumn 0
IIpomMexkyTOUHAS aTTECTALUS: 3a4€T C OI[CHKOM 0
CamocrositenbHast padora (CP) 36

2.2. Tembl (pa3aenbl) TMCHUILTHHBI (MOIYJISA) ¢ YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4acoB 1o popmMam 00pa3oBaTeIbLHOM AeSITeJIbHOCTH
Ounas ghopma odyuenusn

Buasl yueOHoii padoThI (B 4acax)
Ne | HaumeHoBaHue TeM Konrakruas padora
3auaTus
n/n | (pa3neioB) 3aHsATHS CeMHMHAPCKOT0 THIIA CP
JIEKIIMOHHOTO THTIA
JI Hnb1e 13 C JIP HNubie
1. Toueunsle TPYMIIBI 12 0 12 0 0 0 12
CHMMETPHH
2. Ipocteie  Gopmbl 1 12 0 12 0 0 0 12
MoporeHe3
KPHUCTAJUIOB
3. OCHOBBI 12 0 12 0 0 0 12
KPUCTATITIOXUMHUU u
¢u3nueckre CBOMCTBA
KPHCTAILIOB
Ilpumeuanusn:

JI — nexuuu, I13 — npakruueckue 3ansatusi, C — cemunapsl, JIP — naboparopusie padotsl, CP — camocrositenbHas

pabora.

2.3. Conep:kanne TUCHHUIVIMHBI (MOAYJIsA), CTPYKTYPHPOBaHHOEe MO TeMaM (pa3xenam) u
BHJIaM PadoT

Coaepixanue JeKIIMOHHOTO Kypca

Ne
w/n HaumeHnoBanue TeM (pa3jienoB) Coaep:xkanue JIEKUMOHHOT0 Kypca
1. | ToueyHsle TPYIIIBI CHMMETPHU OcHOBHbIE MOHSITUS U MPOEIUPOBAHME KPUCTANI0B. 3HAUCHUE U

3aadyl  Kpuctauiorpahud B NPUMCHEHHM K HaykaM o
HaHOMAaTepualiax W  HAHOTEXHOJIOTMH. BuUIBl  IpOEKIHiA,
UCIIONIb3yeMble B KpUCTaUIOrpadu, WX  IIOCTPOCHHE.

[penMmy1ecTBa U HEOCTATKH CIIOCOOOB MPOEITUPOBAHMS.

CuMMeTpHsi KPUCTAJIOB. DJEMEHThl M Olepalud CHMMETPHH.
ONeMEeHThl CUMMETPUHU TEpBOTO poja. OIEMEHThl CUMMETPUH
BTOpOro poja. CroxHeie ocu cumMMmeTpun. O003HaUEHUE 3JIEMEHTOB
cumMetprd. CriocoOBbl MpeICTaBIEHHs CHMMETPUYECKHUX OTIepaIii.
B3aumogelicTBre 21eMEHTOB CUMMETPHUH; OCeBas TeopeMa Jifepa.
DJieMeHTHhl TEOPHH TPYNI M TO4Ye4yHble I'PYNIbI CHMMETPHM.
I'pynmoBeie akcrombl, moctpoeHune Tabmuubl (kBagparta) Keim;
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TPYIIOBBIE CBOWCTBA. BBIBOJ TOYEUHBIX TIPYNI CHUMMETPHUH.
OO0o3HaueHne TOYEUHBIX TPYNI CUMMETpUH B cMMBosiMKe bpase,
Ibudmuca u I'epmana-Morena. KoopanHaTHble cHCTEMBI B
kpucrayutorpagun. Kateropuu 1 CHHTOHUM KPHUCTAIJIOB. Y CTAHOBKA
KpPUCTAJIIOB.

Ipocteie dopmbl U Mopdorenes
KPHCTAJIOB

MeToab! KpucTadiorpadpuyeckoro vHAMUMpPoBanus. VIHIEKCH 1
CHIMBOJBI Y3II0B, p&€0ep M IUIOCKOCTeW (TpaHed) KPHCTaJLIOB.
ITapametprl Beiicca u cumBonbsl Musuiepa. UeTbIpeXUHIEKCOBBIE
OCH TeKCaroHaJbHOW CHHTOHHUH, WHAEKCH bpase; cuMBOMBI pedep
TeKCaroHaJbHBIX KPHUCTAIOB. EnuHWYHAS TpaHb B KpHUCTAIIax
PAa3HBIX CHHTOHHA. 3aKOH 30H.

IIpocthie popmMbl KPUCTALJIOB M KOMOMHAIIMH MPOCTHIX (hopM.
[pocTeie GopMBI B K1accax ¢ eIMHUYHBIM HampaBiieHneM. [Ipocteie
dbopMbl B Kjaccax 0e3 eIMHUYHBIX HampapieHud. OCHOBBI
TOHUOMETPUH.

OcHOBHBIE 3J1eMEeHTHI POCcTa KPUCTANIOB. [[pU4nHBI U yCIOBUS
o0pa3oBaHHMA KpUCTAUIOB. MeXaHM3MBl pocTa  KPHUCTAJLIOB.
dakropbl, BIUSIOUIME HA OOJMK KPHUCTALIOB. Mopdonoriuueckue
OCOOCHHOCTH  pEalbHBIX KPHCTAUIOB:  CKYJIBNTYypa TIpaHel
KpucTauia, (GopMmbl pPOCTa KPHUCTALIOB, CPOCTKH KPHCTAJLIOB,
cuMMeTpus  ABOWHHMKOB. Kparkume cBemeHuss o  cmoco0ax
BBIPAIIUBAHUS KPUCTAIIIOB U YIPABICHUSA UX BHEITHUM OOJIHMKOM B
MIPUIOKEHUU K HaHOMaTepHaIaM.

OcCHOBBI KpUCTAIIIIOXUMHN n
(I)I/I3PI"I€CKI/IG CBOICTBa KpHUCTAJIJIOB

CuMMeTpHs KPUCTAJNIMYECKOH cTPYKTYpHI. [IpocTpaHcTBeHHas
pemérka, sdeliku bpaBe. OTKpBITBIE 3JIEMEHTHl CHUMMETPHH:
BUHTOBBIE  OCH,  IUIOCKOCTH  CKONB3SILET0  OTPAKEHMUS.
B3aumopelicTBre 3aKpBITBIX U OTKPBITBIX 3JIEMEHTOB CUMMETpPHU.
[IpocTpaHcTBeHHBIE TPYNIBI CHMMETPHH; 0003HaYEHUE M BBIBOJ
MIPOCTPAaHCTBEHHBIX TPyl cuMMmeTpud. I[locTpoenne rpadukoB
NIPOCTPAHCTBEHHBIX TIpymm. IIpaBUibHBIE CHUCTEMBI TOYEK U HX
XapaKTepUCTUKH.

OcHoBbl  kpucrauaoxumum.  KoopauHanmoHHsle — yHcHa,
KOOPJIMHAIIMOHHBIE TIOJIMAJIPBI, YACIO (GOPMYIBHBIX eUHUL. TUITBI
XUMHUYECKON CBA3U B KpucTasuiax. [TnoTHelne mapoBble yIakoBKH
B KpucTtaimiax. M30CTpyKTypHOCTb, HW30THUIUSA, TETEPOTHUIIMS.
OCHOBHBIE ~ KaTeropum  KPUCTAJIOXUMHH: MopdoTponus,
NOJIUMOPGU3M, MOAUTHUITNS, H30MOpdu3M. KosmonaHble KprcTamisl
KaK YaCTHBIM MpHUMep IUIOTHEHIIEN IapOBOH YIaKOBKH.
HecoBepuiennble kpucramibl. Hampsokenus, aedopManum u
yIpyroctb KpuctauioB. CKOJBXEHHE, SIEMEHTH M HE3aBUCHMBIE
CHCTEMBI CKONBXEHMs. JIepeKThl YMakoBKM ¥ YacTHYHBIC
qucnokanuu.  Jlucnmokammm 0 B HamOoilee  XapaKTepHBIX
KpUCTA/UIOTpadMUecKuX  CTPYKTypax.  lodedynble  JieeKTsI.
JpoitnnkoBanne. OCOOEHHOCTHM  TPOSIBICHUS  CTPYKTYPHOTO
HECOBEPLICHCTBA B  HAHOKPUCTAIMYECKUX  MaTepualax U
KOJUIOMJIHBIX KpUCTaILIaX.

dusuyeckHe CBOMCTBA KPUCTANLIOB. CKalspHbIE, BEKTOPHBIE U
TEH30pHbIE CBOWcTBA. CBSI3b ONTHYECKUX, MIEKTPUUECKUX H
MarHUTHBIX CBOMCTB CO CTPYKTYpOH KpHCTaJlIa.

MeToabl HccIel0BAHNS BHYTPEHHEro CTPOEHUS] KPHCTAIIOB.
Merto/bl McCIIeIOBaHUS CTPYKTYPHI KpUCTA/LUIOB. JnpakinoHHbIe
U CHEKTPOCKONUYECKHE METOJbl B MPUIOKEHUU K HCCIEJOBAaHUIO
HAaHOMATEepHATOB. AHAIN3 JaHHBIX IUPPAKIUH PEHTTCHOBCKHX
JIy4el ¥ HeHTPOHOB.

Coaep:xann

€ 3aHATHI CEMUHAPCKOT0 THIA

HaumenoBanue Tem (pa3jiesoB)

Tun Coaep:xkanue 3aHATHII CEMHMHAPCKOT0 TUNA

ToueuHsle TpyNIBI CHMMETPUH

I13 | OcHOBHBIE NOHATHUS U MIPOEIUPOBAHNE KPUCTAIIOB
CuMMeTpHs KpUCTAIIJIOB
DJeMeHTHl TEOPUH TPYMNI U TOUEYHbIE IPYNIIBI CHMMETPHU

Ipocteie ¢opmer u  MopdoreHes

I13 | Mertons! kpucTammorpagpuIecKoro HHANIUPOBAHMS

KpHUCTAIIIIOB




HpOCTI)IC (bOpMI)I KpUCTAJlJIOB U KOM6I/IHaIII/II/I MMPOCTBIX

opm
OCHOBHBI€ 3JIEMEHTBI POCTa KPUCTAILIOB
3. | OcHoBBI KPUCTAJUIOXUMHUHI nu| I3 | CuMmmerpus KpUCTAILTHYECKOU CTPYKTYPHI
(u3HYecKHe CBOMCTBA KPUCTAIIIOB OCHOBBI KPUCTAJIIOXUMHHU

HecoBepiiennbsle KpucTamibl

PuznyeCKre CBOWCTBA KPUCTAIIIOB

Meroapl  WccnenoBaHWS ~— BHYTPEHHETO — CTPOCHHMS
KpPHUCTAJUIOB

Coaepxanue caMOCTOATENIbHOMH PadoThl

No .
/i HaumeHoBaHue TeM (pa3aesoB) Copep:xaHue caMOCTOATETbHOI PadoThI
1. | Toueunsle rpynIBI CHMMETPUH IloBTropenne neknuoHHOro marepuana. IToAroroBka K 3aHATHAM

CEMHHAPCKOTO THIIA
2. | lpocteie ¢opmbl n Mopdorenes | [loBTopeHue nekiuoHHOro Marepuaia. [loAroToBka K 3aHATHAM
KPHUCTAJLIOB CEMUHAPCKOT'0 THIIa
3. | OcuoBbl  kpuctautoxumuu  u | [loBropeHue nekuuoHHOro Marepuana. [IoAroroBka K 3aHATHAM
(u3HUeCcKHe CBOMCTBA KPUCTAIUIOB | CEeMHUHAPCKOTO THIA

3. OueHoYHble MaTepuabl A TPOBeJAeHHS TeKYyIero KOHTPOJISi YCIeBaeMOCTH M
NMPOMEeKYTOYHOM aTTeCTALNU 00yYAIOIMXCS 10 TUCHUILINHE (MOAYJII0)
[Mo mucrumumHe (MOIYJIO) MPEIyCMOTPEHBI CIEAYIOIINE BHJBI KOHTPOJS KadecTBa
OCBOCHHS:
® TEKyLHH KOHTPOJb yCIIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTalus 00Yy4aroIIUXCs 110 1M CUUIUIUHE (MOIYJIIO).
3.1. OneHouyHble MaTepuaidbl A NPOBeJeHHs] TeKylleidl aTrTecTalMH MO AUCHUILUINHE

(Moy110)
Ne | KonTponupyemsblie TeMbl (pa3esibl) HaumeHoBaHHE OLICHOYHOI 0 CPEICTBA
n/n
1. | TouyeuHsle rpynmbl CHMMETPUH KonTtponpHas paborta
2. | Hpocteie hopmbl 1 MOpdOreHe3 KPUCTAIIOB KoHnTponpHas paboTa
3. | OcHoBbl  KkpucTaioxumMuu u  (usuueckue cBoiictBa | KonTponbHas paborta
KPHUCTAJLIIOB

3.1.1 TunoBbie KOHTPOJIbHBIE 32IaHUSI UM HHbIE MAaTEePHAJIbI, HEOOX0IMMBbIE ISl OI[€HKHU
3HAHUI, YMEHM 1, HABBIKOB M (MJIM) ONBITA IeATEJIbHOCTH B NPoIecCe TEKYEero KOHTPOJIst
yCIeBaeMoCTH

Kountpoabnasi paGora

Pazgen 2. IIpumepnbl BONIPOCOB K KOHTPOJILHOM padoTe Ne 2.
—3

— —
1. B KpHCTAIUTMYECKOM IIPOCTPAHCTBE C 0A3UCHBIMM BEKTOpaMH TpaHcsmumii @ b.¢ 3anan

— —

BekTop R :xa}+}’b+z_é. SBnsercs M TpsAMas, mapajieNbHas 3TOMY BEKTOPY,
Y3J0BBIM PAIOM, €ciid X, Y, Z SBISAIOTCA UppalMOHAIBHBIMM 4duciaMu? CBOM OTBET
o0OCHYyMTE.

2. 3aman y3moBod psn [320]. 3ammcarte WHIEKCHI HECKOJNBKUX Y3JIOB, JIGKAIIMX HaA
napajieJIbHOM Y3JI0BOM psiy, TpoxoasiiieM uepes y3en [[113]].

3. V3noBas IMJIOCKOCTh OTCEKAeT MO KOOPAMHATHBIM OCSM OTpe3ku paBHble 1a, 3b, 4cC.
KaxoBrbl €€ nanexcer?

4. TloctpoiiTe THOMOCTEpeorpagUuecKyro MPOEKINIO U Ha30BUTE OOIIYI0 MPOCTYIO hopMy

B rpymie Cyy. OnpenenuTe B Kakoii rpynmne 9t1a GopMa OKaxeTcs YaCTHOM.

BriBenuTe yacTHbIe IpocThie GopMBl B rpynne Dag.

K xakoii rpynne CMiMMETpUU MOKET OTHOCUTBCS IATUTPAHHBINA TPUTOHAJIBHBINA KPUCTAILI?

7. Moryt mu B orpaHke KyOMYecKOro KpucTaaja OJHOBPEMEHHO IpPUCYTCTBOBATH JBa
poMOonoaekasipa? OTBeT 000CHYITE.

8. Kaxkas mpocras ¢opma KyOMYecKoW CHHTOHUM U300pa)keHa Ha TMPUBEAEHHOM HUXKE
pucyHke? B kakux rpymnmnax BO3MOXHBbI IOJJOOHbIE KPUCTaIUIbI?
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Pa3nen 1. [IpuMepsl BONPOCOB K KOHTPOJILHOM padoTe Ne 1.
1. Onpenenure KakoW 3JIEMEHT CHMMETPHUH IIONYYHTCS IPU B3aUMOJACHCTBHU 3JIEMEHTOB
CUMMETPUH, IPUBEAEHHBIX HA PUCYHKE 1.

2. loctpoiiTe cXeMy TOYEYHOH TIpYIIIbl, TeHepaTop KoTopoi 3amaH rpadudeckn (Puc. 2).
3anunmure 0603HaYeHue rpymmsl no Hlendmucy.

3. 3anmmute cumMBosiaMu bpaBe a1eMeHTBI cHMMETpHH, copepKamuecs B rpymnie Dan.
4. Hapucyiite crepeorpaduyecKyro npoeKnuio rpynmsl Co.

5. Ilepeuncanre 3IEMEHTHI CHMMETPHH MOJEKYJbl asyiaeHa (Guumkmo-[5.3.0]-meka-1,3,5,7,9-
MeHTaeHa).

6. ITocTpoiiTe Marpuiy NpeoOpa3oBaHUS KPHCTALIOrPaHIECKOH CHCTEMBI KOOPIHMHAT IS
CHMMETPHYECKOIi onepanuy 2y, .

7. Omnpenenute KakoMy CHMMETPUYECKOMY IPeoOpa3OBaHHIO COOTBETCTBYET MaTpHIa,

npUBeAEHHAs HUKE.
110
(O 1 0)
0 0 1

8. Kakyro omepaunuio CHMMETPHH HEOOXOOMMO MO0AaBHTH K IEPEYMCICHHBIM OINEPALUIM
CHUMMeTpHH, uTo6bl monmyuniack rpynma: {e, m, 3%, 32 671...}?

9. B chepy ¢ HaHeCEeHHOH CeTKO# chepruecKux KOOPAMHAT BIMUCAH KyO Tak, YTO OJHA U3 €ro
BEpPIIMH COBMEILEHA C CEBEPHBIM IIOJIOCOM, a Jpyras JISKMT Ha HYJIEBOM MEpHJHUAHE.
Ompenenute chepriaeckre KOOPIUHATHI BEPIINH Ky0a.

10. Ompemenute Kakue GUTYpHl MOTYT HOJYHYaThCS IIPU MPOSIUPOBAHUHI IPABUIIEHOTO OKTadIpa
Ha IUIOCKOCTb U HApHCYHTE UX.

A

PucyHok 1 PucyHok 2

/

/

Pazgea 3. Ilpumepsl BONPOCOB K KOHTPOJIbHOM padoTe Ne 3.

J1eMeHTRI KpHcTaLTorpadun. KorTpoasaaa Ne3 BapranT
Nel8

1. IMoxka#HTe ¢ TOMOMBE FePTEAA, TT0 HE CYMIECTEYET PEMETEH ¢ UeHTPHPOBKOH TOMBEO

IBYX @ap TpaHed.

KoopIMHamHOHHOE THCIO ATOMOE CIPVETYpE MDPOCTONO EBemMecTEA paEHO &8, A

KOODIHHAITHOHHEL MHOTOTPAHHHE - Ky0. CIenafiTe BEIBOT 0 TeOMETPHIECKOM XapakTepe

CTPYETYPEL H THIAX PeATHIOEAHHOH B HeH XHMHYeCKOH CEAIH.

3. [INOTHOCTE KPHCTATIOR 3070T3 (Au) paeHa 1932 r/cyd. BEMHCTHTE MeTALTHYECHKHH
pamEyc Au, OpHEEMad BO BHHMAHHE, 900 CTPYETYPAa 3010Ta omEcEEaercd [ LK
pemEToR. AToMHAR Macca 30moTa — 1970 aem

4. Tlocrpofite rpadHK IpocTpaECTEeEHOH rpymme! P4, me.

[

-

5. JonomHHTE CHMBONI OPOCTPAHCTBEHHOH [PYVIMIED P{‘T‘F MPONVIIEHHED HTeMEHTOM

CHMMETPHH.

6. OnpemendTe CHMMETPHE) EPHCTAIIA MArHETHTA (TogedHad rpymaa Oh) B OXHOPOZHOM
MArHHTHOM IOMTe (IpeneneHad rpymma Coch), npHiokeEHOM B Hanpaenessd [100].

7. KaK ciemyeT BEIpe3aTh INIACTHHEY H3 cdaneprTa (ZnS, Todewnas rpymma Td). Todw npa
OPHIOHEHHH K 8 TPAHTM 0THOOCHOIO CHATHA KPHCTALT IOIAPHIOBATCE]

3.1.2. MeToau4uecKde MATepHAJIbI, ONpeesOlMe TPOUeAYPhl OLEHUBAHUS 3HAHWIA,
YMEHMii, HABBIKOB U (MJIH) ONBITA JeATEJIbHOCTH B X0/1€ TEKYIEero KOHTPOJISA YCIeBaeMOCTH
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KounrpoJubHas padora

OnenuBaercs He TOJBKO TIIyOMHA 3HAHUH MOCTABIEHHBIX BOIPOCOB, HO M YMEHHE
W3JI0KUTH I CHMEHHO.

Kpumepuu oyenusanua: nocnenoBaTelbHOCTb, IOJHOTA, JJOTUYHOCTb U3JI0KEHUS, aHAIU3
Pa3IMYHBIX TOYEK 3PEHUs, CAMOCTOSITeNIbHOE 00001eHe MaTepuana. M3noxenue Mmarepuana 6e3
(haKTHYECKUX OIIHOOK.

OneHka «omau4H0» CTAaBUTCS B cllydae, KOT/ia cOOI0IEHBI BCE KPUTEPHUH.

OneHka «xopouto» CTaBUTCS, €CIIM 00y4alOUMiicsl TBEpAO 3HAET MaTepual, 'paMOTHO U
[0 CYUIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO JIOMYyCKAaeT HECYIIeCTBEHHBIE
MOTPEIIHOCTH.

OneHka «y0o6remeopumenbHoy CTaBUTCS, €CIIA 00y4aroIUics OCBOUI TOJIBKO OCHOBHOMN
MaTepHal, HO He 3HAET OTJEJbHBIX JIeTalIeH, JOMyCKaeT HETOYHOCTH, HE0OCTATOYHO MTPABHIILHBIC
(hOpMYITUPOBKH, HapyIIAET IOCIEA0BATEIFHOCTh B H3JIOKCHUU MaTepHaa, 3aTPyIHSETCS C
OTBETaMH, IOKAa3bIBAET OTCYTCTBUE JODKHOW CBSI3M MEKAY aHAJIW30M, apryMeHTaled W
BBIBOJIaMHU.

OneHka «Heyoose1emeopumenbHo» CTaBUTCA, €CIM OOydaroluiics He OTBeYaeT Ha
MIOCTABJICHHBIE BOIPOCHI.

3.2. OueHo4YHbIe MaTepUAJIbI AJIS NPOBe/IeHUsI IPOMEKYTOUHOH aTTecTAlUN
3.2.1. KpuTepum o1ieHKH pe3yJabTaTOB 00y4eHHsl M0 THCHHUTLIHHE (MOTYJII0)

Mkana Pesynbrartsl
IToxa3aTenn oneHUBAHUS Pe3yJbTATOB 00y4eHHsS
OlLlCHUBAHNUA o0y4deHust
OTJIMYHO 3Haer: - oOyuarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPCHHO,

JIOTUYHO, TIOCIIEI0BATENBHO U IPaMOTHO €0 U3JIaraeT, ONUPasCh Ha 3HAHUSA
OCHOBHOH U JIOIIOJTHUTEIbHOM JTUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAay4HBIX 3HAHUH JeflaeT KBaIH(UIMPOBAHHBIC
BBIBOJIBI M 000011I€HHSI, CBOOOZHO ONEPUPYET KATETOPUSIMH U TOHSTUSIMIL

Ymeer: - 00ydaromuiicss yMEeT CaMOCTOSATEIbHO M IPAaBIJIBHO pellaTth y4eOHO-
npodeccHoHaNbHBIE  3aJadd WM 33JaHus, YBEPEHHO, JIOTUYHO,
TIOCJIEI0BATENBHO U apTyMEHTHPOBAHO M3J1araTh CBOE PEIICHHE, HCIOIb3Ys
Hay4JHbIE MOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bmaneer: - o0ydJaromuiics BIaieeT palrMoOHAIFHBIMA METOAaMH (C HCIIONIB30BaHUEM
paMOHATBFHBIX METOAWK) PEIICHUsS CIIOKHBIX MPO(GECCHOHANBHBIX 3a1ad,
MPEICTaBICHHBIX JEIOBBIMU UTPAMHU, KECaMH U T.J.;

[Ipu penienny TPOJEMOHCTPUPOBAT HABBIKH

- BBIJIEJICHMS TJIAaBHOTO,

- CBSI3KOHW TEOPETUYECKHX MOJOXKEHUH C TPeOOBAaHMSMHU PYKOBOISIINX
JIOKYMEHTOB,

- U3JI0KCHUS MBICJICH B JIOTHUECKOM ITOCIIEA0BATCIILHOCTH,

- CaMOCTOSATENILHOTO aHaiu3a (aKThl, COOBITUH, SBICHHM, TPOIIECCOB B HMX
B3aMMOCBSI3U U IUAIEKTUYECKOM Pa3BUTHUHU.

XOoprPoHo 3Haer: - oOydJaromuiics TBEpIO YCBOWJ MaTepHal, JOCTaTOYHO TPaMOTHO €Tro
M3JIaraeT, ONupasCch Ha 3HaHUSI OCHOBHOM M JIONIOJTHUTENbHOM JIMTEPATYphI,
- 3arpyaHseTcs B (DOpMyTHUpOBaHWU KBaTH(DUIIMPOBAHHBEIX BBHIBOIOB H
0000IIICHNH, ONEepUpPyeT KaTeropusMU W TIOHATHUSAMH, HO HE BCerna
MIPABIIHHO MX BEPUDUIIIPYET.

VYmeer: - 00yJaroIHiicss yMeeT CaMOCTOSITENIFHO U B OCHOBHOM IIPABIIIBHO PEIIaTh
y4eOHO-TIpodeCCHOHATbHBIC 33/aYd WIH 33aHHs, YBEPEHHO, JOTHYHO,
[OCJIEIOBATENPHO W apTYMEHTHPOBAHO H3Jararh CBOE PEIICHHE, HE B
HOJTHOW Mepe HCIONb3YsI HAayJHbIC HOHATHS U CCBUIKM HAa HOPMATHUBHYIO
6azy.

Bnaneer: - OOydJaromimiics B MeJIOM BJaJEeT PAlMOHATHHBIMH METOAAMHU PEUICHUS
CIIOYKHBIX TPO(ECCHOHATIBHBIX 3a/1a4, IPEACTABICHHBIX JICTIOBBIMU UTPAMH,
KelicaMu U T.]I.;

[lpu pemeHun cMOTr MPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
TJTyOMHHOCThH HaBBIKOB,

- BBIJICJICHHMS TJIAaBHOTO,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM IOCIEA0BATEILHOCTH,

- CBS3KM TEOPETHUECKUX TOJOXKEHUH ¢ TpeOOBAHUAMHU PYKOBOISIINX
JIOKYMEHTOB,




- CaMOCTOATCIIBHOTO aHalIn3a (l)aKTLI, CO6BITI/II>1, HBHCHI/Iﬁ, IIpoHecCcoB B UX
B3aMMOCBS31 U TUAJICKTUYCCKOM PA3BUTHU.

YAOBJIETBO- 3HaerT: - 00yJarOIIUICS OPUEHTUPYETCS B MaTepualle, OJHAKO 3aTPYIHICTCS B €T0
PUTEJIBHO H3JI0KEHNH;

- IIOKa3bIBae€T HENOCTATOYHOCTb 3HAHHWN OCHOBHOM M JOHOJHUTEIBHOU
JUTEpPaTypBbl;

- 11200 apryMEHTHPYET HaydHbIC MTOJI0KEHHS;

- IPaKTHYECKH HE CTIOCOOEH CPopMyITHUpOBaTh BEIBOJBI M 000OIICHHS;

- YaCTHUYHO BJIAJI€ET CUCTEMON MOHSITUH.

Ymeer: - oOyyaromuiicss B OCHOBHOM YMEET peluTh y4eOHO-TIpodecCHOHATbHYIO
3aJa4y WIN 3ajiaHue, HO JIOIyCKaeT OMIMOKH, cllabo apryMEeHTHpYET CBOE
peleHne, HeAOCTaTOYHO HCIIONb3yeT HAyYHBIC MOHSATHS U PYKOBOJIIIUE
JOKYMEHTBI.

Bnaneer: - oOywaromuiics BiageeT HEKOTOPHIMHM pPalMOHAIBHBIMA METOJaMU
pelIeHus CIOXKHBIX MPO(ECCHOHATBHBIX 33/1a4, PECTaBICHHBIX JIEIOBBIMU
Urpamu, Keicamu u T.1.;

[pu penieHny MpoAEMOHCTPHUPOBAT HEIOCTATOYHOCTH HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- N3JI0)KEHHS MBICIICH B JIOTHYECKOH MOCIIE0BATEIHLHOCTH,

- CBSI3KM TEOPETHYECKHX MOJOXEHUH € TPeOOBaHMSMH DPYKOBOIINX
JIOKYMEHTOB,

- CaMOCTOSATENFHOTO aHaimn3a (aKThl, COOBITHH, SBIEHHUH, ITPOIIECCOB B HX
B3aMOCBSI3H U TNAJIEKTHYECKOM Pa3BUTHH.

HEYIOBJIETBO- 3HaerT: - 00y4aroIIuiics He yCBOWJI 3HAUYUTEIBHOW YacTH MaTepHaa;
PUTEJIBHO - HE MOXKET apr'yMEHTUPOBATh HAyYHbIE [IOJIOKEHNUS;

- He hopMyITUpyeT KBATH(QUIUPOBAHHBIX BHIBOJIOB M 0000IICHUIT;
- He BJIaJIe€T CUCTEMOM MOHSITUH.

Ymeer: oOyJarommuiicss He TOKa3aJl YMEHHE pelIaTh y4eOHO-IPO(eCcCHOHATEHYIO
3a/1a4qy WIH 3aJaHue.

Brnaneer: HE BBIIIOJHEHBI TPEOOBaHUS, NMPEAbIBIIEMble K HABBIKAM, OLICHUBAEMBIM
«YIOBIETBOPUTENHHOY.

3.2.2. KoHTpoJbHbIE 32JaHUSI U/ WJIN HUHbIE MATEPHAJIBI 1JIs1 POBeIeHUs MPOMEKYTOUHOI
aTTecTanuu
Cnmcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

RBPBOOoN R WNE

1

0.

Kpucrammueckoe cocrosinue. Pemerka u crpykTypa.
DNeMEeHTHI U Onepaluu CUMMETPHH.

CriocoObl peIcTaBJIeHUs CHMMETPUUECKHUX OIEpaIiHil.
Kpucraminorpaduueckas HOMEHKIATYypa.

OCHOBHBI€ MTOJIOKEHHUS TEOPUHU TPYIII.

B3aumoneicTBue CHMMETPUYECKUX OIEPALIUH.
[IpoennpoBaHue KpUCTAIIOB.

Kpucrannorpaduueckue cucrembl koopanHaT. CHHIOHUH.
TodeuHble rpyNIbl CAMMETPUHN, UX BBIBO/I.
Kpucramiorpadguueckoe HHIUIIUPOBAHHE.

. 3akoH mosicoB (30H) Beticca.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

[Ipoctsie hopMbl KprcTaioB. [ 'oHHOMETpHSL.

@dakTopsl, BAUSIONME HA 00JIMK KPUCTAIIIIOB. YTIpaBiieHne (POpMOil HAHOKPHUCTAIIIOB.
OTKpBITBIE 2JIEMEHTHl CUMMETPHH.

[IpoctpancTBeHHas pemerka. Tunsl pemerok bpase.

[IpocTpaHcTBEHHbIE TPYHIIBI CHMMETPUU.

OOpatHast pemérka — GU3NYECKUN CMBICT U BO3MOXXHOCTH MCIIOTH30BAHHUSL.
[InoTHelMe IapOBbIe YIAKOBKH B KpUCTAJUIAX.

N30cTpyKTypHOCTD, U30TUIINUS, T€TEPOTUIIHS.

MopdoTponus, nosumMopdusm, MOTUTUIUS, ©3OMOPPHU3M.

®usnyeckue cpoiictBa kpuctaiinos. [Ipunuun Kropu-Heiimana.

JndpakiiMoHHbIE METObI UCCIIE0BAHUS BHYTPEHHETO CTPOEHUS KPUCTAJIIIOB.
CrieKTpOCKOIUYECKNE METO/IbI MCCIIEI0BAaHNS BHYTPEHHET O CTPOEHUSI KPUCTaJIJIOB.



24. JledeKThl KPUCTAIUINYECKON CTPYKTYPHI.
25. JIBoiiHUKOBaHME. DIIEMEHTHI ABOMHUKOBAaHUS. MOp(hOIOrus MEXaHUYECKHUX JIBOMHUKOB.

26. KomtongHpie KpUCTaJUIb.
27. CKOJNIB)KEHHE — DJIEMEHTBI

CKOJIBKCHHUS,

HE3aBHUCHUMBIC CUCTEMBI CKOJIBXKCHHA.

MakcuMasbHbIe KacaTeJIbHbIC HAITPSKCHUSL.
28. Jluciokaniu B KpUCTA/UIaX OCHOBHBIX THIOB. JleeKThl PEMIETKH M YaCTUYHBIC

nucinokanuu. Bektop broprepca.

29. [loBepxHOCTH pa3zena B KpUCTaljlaX 1 HAaHOKPUCTAIIAX.
30. CriocoOb! BeIpallliBaHUsI KPUCTAIIJIOB.
3.2.3. MeToauuecKkue MaTepuaJibl, oONpeeJAONMe MNPOUeAYPbl OLEHHWBAHUS 3HAHWIA,
YMEHUI, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTAluu
IIpoueaypa oneHnBaHusi 3HaHUH (TecT)

IIpennaraeMoe KOJMYECTBO 3adaHUI

20

INocemoBaTenbHOCTH BEIOOPKH

Omnpenenena mmo pazaenam

Kpurepun ornenku

- IPaBUJIBHBII OTBET Ha BONPOC

«5» ecnn npaBWIbHO BBITTOTHEHO 90-100% TecTOBBIX 3agaHuil
«4» ecan MIPaBUIBHO BRIMOTHEHO 70-89% TecTOBEIX 3amaHuit
«3» ecnn MPaBUIHHO BBITTOTHEHO 50-69% TEeCTOBBIX 3alaHUHA

IIpouenypa onennBanusi 3HaHU M (YCTHBIN OTBET)

KaXJIOT0 pasjiena

IIpenen nnurensHOCTH 10 muHyT
IIpeanaraeMoe KONMYECTBO 3aJaHUN 2 Bompoca
[NocnenoBarenbHOCTH BHIOOPKH BOMPOCOB K3 | CoryuaiiHast

Kpurepun onenku

- TpeOyeMBbIii 00BEM U CTPYKTYpa

- U3JI0KeHHEe MaTeprana 0e3 pakTHIeCKUX OMHO0K

- JIOTHKA M3JI0KSHUSI

- UCTIONIb30BaHKE COOTBETCTBYIONICH TEPMHUHOIOTHH

- CTUJTb PEYHU U KYJIBTYpa peun

- 1O00p MPUMEPOB UX HAYYHOI JTUTEPATyphl U MPAKTHKH

«S5» ecan TpC6OBaHI/I§I K OTBETY BBITIOJIHECHBI B ITIOJTHOM o0beMe

«y ecnu B IICJIOM BBIIIOJHCHBI TpC6OBaHI/I$I K OTBETYy, OJHAKO €CTb
HEOOIBIINE HETOUHOCTH B M3JI0KEHUH HEKOTOPBIX BOITPOCOB

«3» ecnu Tpe6OBaHI/ISI BBITIOJTHEHBI YaCTUYHO — HE BBIJACPIKAH OG’LeM, €CTh

(dakTHyeckue  OMMOKHM, HapylleHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTaTOYHO UCIIOJIb3YEeTCsl COOTBETCTBYIOIAS] TEPMUHOJIOTHH

IIpoueaypa oueHMBaHUSI YMEHUH U

HaBbIKOB (pemelme HpOﬁJIeMHO-aHaJII/ITI/I‘leCKI/IX Hu

NPaKTHYECKUX YUeOHO-TTPo(hecCHOHAIBLHBIX 321a4)

Hpe,un aracMoc€ KOJIHM4€CTBO 3aﬂaHHI>'I

1

INocemoBaTenbHOCTH BEIOOPKH

Crnyqaiinas

Kpurepun ornenku:

- BBIAGJICHUE ¥ IOHUMaHUE IPOOIeMbl

- yMeHHe 000011aTh, COMOCTABIISTh PA3IHMYHBIE TOYKH 3PEHUS

- IOJIHOTA MCIOJIb30BaHUsI HICTOYHUKOB

- HAIM4KE aBTOPCKOM NO3ULUU

- COOTBETCTBHE OTBETA IIOCTaBJICHHOMY BOIIPOCY

- WCIONb30BaHHE COIMAIBHOTO OmbITa, MarepuanoB CMU,
CTaTUCTUYECKHUX JaHHBIX

- JOTUYHOCTD U3JI0KEHMS

- YMEHHUE clenaTh KBaTU(QUIMPOBaHHbIE BBIBOABI U 000OIIECHHUS C
TOYKH 3pEHUS pelIeHus] TPOPEeCCHOHANBHBIX 33134

- YMEHUE NIPUBECTH NPUMEP

- OTIOpa Ha TEOPETUYECKUE TOJI0KEHUS

- BJIaJICHHE COOTBETCTBYIONIEH TEPMUHOJIOTHEN

«5» eciu TpeOOBaHUsI K OTBETY BBINIOJHEHBI B IIOJIHOM 00beMe

«» ecnn B LENOM BBIIIONHEHBI TPEeOOBaHHS K OTBETY, OAHAKO €CTh
HEOOJIBIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpymHsiercss B (OpMymMpOBaHHM — KBATH(HUIMPOBAHHBIX
BBIBOJOB ¥ 0000IIIEHIH

«3» ecnu TpeOOBaHUsI BHIMOIHEHbI YACTUYHO — MBITAETCSI 000CHOBATH CBOIO

OIHaKo ciabo

TOYKY 3pEHMS, apryMEHTUPYET HaydHble
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MOJIOXKEHHSI, TPAKTUYECKH HE CHOCOOEH CaMOCTOSITEIHHO
copMyIHpOBaTh BBIBOJIBI M 0000IIEHHS, HE BUAWT CBS3b C
Tpo)eCCHOHANTBFHON JIESITEIEHOCTHIO

4. YyeOHO-MeTOAMYECKOE M MATepHAJIbHO-TEXHHYECKOe olecneyeHue JTHCUMILIMHBI
(Momyast)
4.1. DneKTpoHHBbIE yueOHbIe U3IAHUSA

1. Kpucramiorpadus: 3apoxieHue, pocT ¥ MOP(POIOTHUs KPUCTAIIIOB : yaeOHOe Tocodue st
By30B / H. U. Jleontok, E. B. Komopynuna, E. A. Bonkosa, B. B. ManbiieB. — Mockaa :
WznarensctBo FOpaiit, 2023. — 152 ¢. — (Bsicmee o6pazoBanne). — ISBN 978-5-534-
04738-7. — Texcr : snextponnbiii // OOpa3zoBatensHas miaatdopma HOpaiit [caitt]. —
URL: https://urait.ru/bcode/514543.

2. Kocenko, H. ®@. Kpucramnorpadpus u kpucramioxumus : ydeOHoe mocobue / H. .
Kocenko. — MBanoso : UI'XTVY, 2017. — 240 c. — Texkcr : anekTpoHHBbI // JlaHb :
aNEeKTpOHHO-OnbOInoTeunas cucrema. — URL: https://e.lanbook.com/book/107401. —
Pexxum moctyna: 171sl aBTOPH3. MOJIb30BaTENEH.

3. Munepanoruss ¢ OCHOBaMH KpucTayuiorpaduu : ydeOHOe mocoOue i By30B /

B. A. bynanoB, A.W. Cusbix, A. A. benorojioB; 1oa  Hay4HOH  pemakuuein
®. A. JletnukoBa. — 2-e u3n., mepepad. m mom. — Mocksa : M3marensctBo OpaiiT,
2023. — 230 c. — (Beicmee obpazoBanme). — ISBN 978-5-534-07310-2. — Teker :
anekTpoHHbli  //  OOpa3oBarenpHas 1iatrgopma Opait [caiit]. —  URL:

https://urait.ru/bcode/514998.
4. Cysopos, D. B. JludpakiinoHHBIH CTPYKTYpHBINA aHAIU3 @ yuyeOHOE mocoOue st By30B /
3. B. CyBopoB. — 2-e u3n., nepepabd. u gor. — Mocksa : M3garensctBo FOpaiit, 2023. —
309 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-15004-9. — Tekcr : 27eKTpOHHBIN
// ObpaszoBarenbHas miathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517418.
4.2. D1eKTpOHHBbIE 00pa3oBaTeIbHbIe PeCYPChI
1. DnexTponHas 6ubmmorednas cuctema «I5C FOPAMT» Biblio-online.ru (3BC «FOpaiiTy)
[Onexkrponnsiit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OmOmuoreyHass cucreMa ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.
3. DnektpoHHas 6ubanoTeuHas cucreMa «KOHCYIbTaHT CTyaeHTa» [DIEKTPOHHBIHN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunast snexkrtpoHHass OuOimmoteka [DnexTponsblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponHas Oubnmoreka «KubepJlennnka» [DnexTponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Hudopmanuonnas cucrema «EanHoe OKHO gocTyma K 00pa3oBaTelbHBIM peCypcam»
[DnexTponnsiii pecype]. — URL: http://window.edu.ru/.
7. @enepalpHbli LEHTP HHPOPMALMOHHO-00PA30BATENbHBIX PECYpCOB [DNEKTPOHHBII
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe npodeccHOHAILHbIE 0a3bl JAHHBIX U MH(OPMAIHOHHBIE CIIPABOYHbIE
CHCTEMBI
OOyuaromuMcs  obecriedeH A0CTyn (yAalleHHBId JOCTYH) K HHXKE CJeIyHIIUM
COBpEMEHHBIM PO eCCHOHAIBHBIM 0a3aM JaHHBIX K HH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMAM:
1. CnoBapu wu osHuukionenuu Ha Akaznemuke [OnektpoHHbli pecypc]. — URL:
http://dic.academic.ru.
2. Cucrema nndopmanoHHO-IpaBoBOro ooecneduenus «['apant» [DaeKTpoHHBIH pecypc]. —
URL.: http://ivo.garant.ru/.
4.4, KoMnjaekT JIMIEH3MOHHOTO M CBOOOJHO PACNPOCTPAHSIEMOr0 MPOrPaMMHOIO
o0ecreyeHusi, B TOM YHcJie 0Te4eCTBEHHOT0 POU3BO/ICTBA
1. JIuueH3uoHHOE MporpaMMHOE obecriedeHue: onepanuonHas cucrema Microsoft Windows,
naker oducHbIx npuitoxenuii Microsoft Office.



https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

2. CBo0OonmHO pacmpocTpaHseMoe IporpaMMHoOe o0ecriedeHre: CBOOOIHbIE TAKEeThl OPHCHBIX
npunoxenuit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecredeHHE OTEYECTBEHHOIO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAs
cucreMa «lapanT» (DaekTpoHHBIN nepuoanyeckuil cnpaBoyHuk «Cucrema TAPAHTY),
obpasoparenpHas miathopma FOPAUT (Dnektponnas 6Gubamoreunas cucrema «IBC
FOPAWT» Biblio-online.ru (3BC «FOpaiity»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMA
ZNANIUM, snextponHas 6ubnmnorednas cucrema «KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe U TeXHUYECKHE CPeICTBA 00yYeHust

Jlng peanuzaluy JAUCHUIUIMHBL (MOAYJSI) HCHOJB3YIOTCA YyueOHbIE ayIUTOPUH JUIS
MPOBEJCHNUS Yy4YeOHBIX 3aHATHH, KOTOpBIE OCHAIEHbl O0OPYJOBAaHHEM U TEXHHUYECKUMU
CpeAcTBaMH OOyuYeHMs, U TTOMELIEHUs JJI1 CaMOCTOATEIbHON pabOThl 00yUaroIMXCs, KOTOphIE
OCHAIIEHbl KOMIIBIOTEPHOW TEXHHKOW C BO3MOXXHOCTBIO NMOAKIIOUEHUs K cetu «MHTepHET» H
obecriedeHbl JOCTYIOM B 3JEKTPOHHYIO HH(POPMAaMOHHO-00pa3oBaTenbHylo cpeny PXTY
nMm. JI.M. Menneneesa. Jlonmyckaercsi 3ameHa 000py/IOBaHUS €0 BUPTYaJbHBIMHU aHAJIOTaMH.

HaumenoBaHue y4eOHBIX ayUTOPHIl 1JIA OcHaleHHOCTh y4eOHbIX Ay IUTOPHIl 1)1l NPOBEICHHSA
NpoBeAeHus1 Y4eOHbIX 3aHATHI U YueOHbIX 3aHATHI U MOMeLleHUH /151 CAMOCTOSATEILHOM
TMOMELIEeHHIT ISl CAMOCTOSATEIbHOMH pa6oTLI 000pYAOBaHNEM U TEXHHYECKUMH CPeACTBaMHU
pa6oTbr* o0y4eHust
VYueOHblE  aymiuTOpUM  JUI1  HpOBeAeHUS | YueOHas ayauTOpHs YKOMIUIGKTOBAaHA CIIEHUAIH3UPOBAHHON
y4eOHBIX 3aHATUI MeOenblo, OTBEYalollell BCeM YCTAHOBICHHBIM HOpPMaMm M

TpeOOBaHUSAM, O0OPYJOBAaHWEM W TEXHWYECKHMH CPEICTBAMHU
o0ydenns (MOOMIIFHOE MYJIbTUMEIMIHOE 000pyAOBaHueE).
[Nomenienune 1715t caMOCTOSITENIEHON paboThI [Tomemenne  OCHAIEHO  KOMITHIOTEPHOW  TEXHHUKOW €
BO3MOXKHOCTBIO ~ MMOJKIJIIOYEHUsT K cetn «UHTepHeT» n
o0ecrieyeHneM JIOCTyNa B OJIEKTPOHHYIO HH(OPMAIOHHO-
obOpazoBatenpHyto cpeny PXTY wmm. JI.W. MenneneeBa u K
ObC.

* HoMep KOHKPETHOH aymUTOpHH yKa3aH B MpuKaze 00 ayauTopHOM (OHAE, paCHHCAaHNHM YUEOHBIX 3aHSATHH H
pacnucaHuy MPOMEXKYTOUHOH aTTecTaluu.
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