MNHOBPHAYKM POCCUN
®EAEPAINBHOE MOCYAAPCTBEHHOE BIO[XETHOE OBPA3OBATEITbHOE YYPEXKOEHWE
BbICLLIEI'O OGPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BO «Bl'Y»)

YTBEPXOAKO
3aBeqyowmin kapegpon
MwuHepanorun, neTporpadoumn n reoxmmMmm

/A.1O. Anbbekos/

26.06.2023r

PABOYASA NMPOrPAMMA YYEBHOU ONCUUNINUNHDbI
51.B.09 Kpuctannorpadusa n Kpuctannoxmmus

1. Kog 1 HamumeHoBaHue HanpaBneHus nogrotoBku/cneunansHocTn: 05.03.01 Neonorus

2. Mpodunb nogroroBku/cneumnanmnsaumsa: 'eonornyeckasd cbemka u NOUCKM TBEPObIX

Nnone3HbIX MCKOMaeMblX

3. KBanudumkaumsa (cteneHb) BbinyCKHUKa: bakanasp

4. ®opma oby4eHusn: 3aoyHas

5. Kachepnpa, oTBevarowasn 3a peanmsaumio AUCLUUNIUHBI: MUHEpPanorum, netporpagpumu u
reoxmummm

6. CoctaButenu nporpammbl: Pe3Hnkosa Onbra 'puropbeBHa, K. r.-M. H., 4OL.

7. PekomeHgoBaHa: Hay4HO-MeTOOMYECKMM COBETOM reosiormyeckoro akynbTeTa,

npoTtokosi Ne9 ot 29.05.2023

8. YuebHbIn roa:  2024-2025 CewmecTp(bl): 4




9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:
Llenbto ocBoeHMst y4ebHOM AMCUMNANHBI SBNSETCS:
- noarotoBka 6akanaBpoOB, KOMMNETEHTHbIX B ABYX B3aMMOCBS3aHHbIX 06nacTsx:
reoMeTpuyeckon Kpuctannorpadum U  KPUCTANNOXUMUW, Bragerwmx  3HaHUAMU
TEOPETUYECKUX 3AaKOHOB N MPaKTUYECKMX METOAOB ONpeaeneHns CUMMEeTPUM KpUCTanmnos,
obnagarowmx yMEeHMAMM W HaBblKaMW COCTaBIiEHMS KpucTannorpadpuyeckux dopmyn,
NOCTPOEHNSA cTepeorpadnyecknx Npoekuun, onpeneneHns CMMBOJIOB FpaHen, a Tak Xe
HaBblkaMW ONMUCaHMA KPUCTANNTOXUMUYECKNX CTPYKTYP.
3agayn yyebHon UCUUNIIHBI:
- dpopmupoBaHne y obydaemblx MpeacTaBneHuMrn O KpucTannorpadu4yeckon cCumMmeTpun
KpUCTanmoB N KPUCTANNIOXMMUYECKUX CTPYKTYpaXx;
- nonyyeHne obyyaembiMM 3HAHUIWN O KPUCTAnNMe M KpUCTanIny4eckom BeLLECTBE U YMeHMEe
NPUMEHATb 3HAHWUS, NOMyYEHHbIE B XOA4E U3YYEHUS OANCLMNAMHBI B NPAKTUYECKON N Hay4YHOW
paborTe;
- npuobpeTeHne oby4yaeMbiMM HaBLIKOB B ONpeaenieHMM CUMMETPUM BHELWHUX ¢opM
KpUCTanmnoB, NMPUMEHSS1 U3BECTHblE 3aKOHbl B3aMMOOEWNCTBUSA 3NIEMEHTOB CUMMETPUU U
NCNonb30BaTh NOTYYEHHbIE YMEHUS B HAY4YHO-UCCea0BaTENbCKON AEATENbHOCTH.

10. Mecto y4yebGHOM pAucuunnmHbl B cTpyktype OOIl: brnok b1, gucuunnuHa
BapuaTMBHOM YacTu, hopMmpyeMon y4acTHUKaMn obpasoBaTesbHbIX OTHOLLUEHUIA.

Mpn ocBOEHMM AaHHOW OUCUMMMANHBI HEOOXOANMbI 3HaHUS, NPUOBPETEHHbIE OByYatloLMMUCS B
pamMkax cnegywowmx gucuunnuH: MatemaTtuka, Xumus um Pusmka, B CBOKO oO4vepedb OHa
npegBapsieT TakMe AucumniuHbl Kak: MuHepanorusi, Kpuctannoontuka, [leTporpadwus,
reoxnmuns.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuunnuHe/moaynko (3HaHUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C MIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA oOpa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUMAMMU BbINYCKHUKOB):

Kog HaseaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHunn
MK-1 CnocobeH MK 1.2 Paznenser no 3HaATb! OCHOBHBIE CBOWCTBa KPHUCTAJUIOB, BHUJIbI
NPUMEHATb BCILCCTBCHHOMY CHMMETPHH W CHMMETPHYHBIC TPeoOpa3soBaHHsI
pesynbTaThbl COCTaBy C KPUCTAUIOB,  COOTBETCTBYIOIIMX  KOHKPETHBIM
n3y4yeHuns Bcex HCIIONIB30BaHNCM MMHEpaJaM, B CBS3M C MX KIACCH(PUKALMOHHON
acnekrtos (pU3MIECKHUX CBOHCTB, HPHHAJIEKHOCTBIO, OCHOBaHHOM Ha ux
reonorn4eckoro JaHHBIX JINTOJIOTO- | KpUCTAIOXMMHYECKOM CTPYKTYPHOM CTPOEHHUH.
CTpOEHNA U NeTporpaguHeckux, YMETb. mnpuMeHATh TOJydeHHBIE 3HAHUA O
ncropuu T1aJICOHTOIOTHYECKUX,

KpuUCTalI€ MW KPUCTAJUIMYECKOM BCUIECTBE IIPU

reOrnorn4eckoro CTPYKTYPHBIX, paboTe ¢ pearbHBIMA MHHEPATBHBIME (DOpMaMH;

pasauTha TORCTYPHBIX, Bnagetb (UMeTb HaBbIK(M)): onpemensTs
Tepputopun ansa MNEeTPOXUMHUYECKUX U i

peLueHns O — JJNIEMEHTBl CUMMETPUHU, HAXOMUTh HPOCThIE (OPMBI,
CTaHAAPTHBIX Jcce1oBaHMi COCTAaBJISTh MIPOCKIIUH, paboratb c
3apau OCANOUHELS, KPHUCTAJUIMYECKUMU CTPYKTypaMH M Pa3fessiTh 110
reonorMyeckoi MATMATHYECKHE, BEWICCTBCHHOMY ~ COCTaBY ~ C  HCHONB30BAHHEM
CheMKM MeTaMOp(OTeHHEIE 1 (buznueckux _ CBOHCTB  JaHHBIX  CTPYKTYPHBIX
MeTamopduueckue HCCIIEIOBaHMIT 0CaJIOUHEIE, MarMaTHYeCKHUe,
MeTamopQoreHHbIe u MeTaMoppUUIecKue

oOpa3oBaHus paiioHa
Te0JIOTUYECKOM
CHEMKH

00pa3oBaHUs paifoHa TeOIOTUIECKON CHEMKH.

12. O6beM gncuunnuHbI B 3a4eTHbIX eauHuUax/yac. — 2 /72

dopma NpoOMeXXyTO4YHOM aTTecTauuMm 3a4eT.



13. Buabl yue6HOM paboThI

TpyooemKocTb
Bua yyebHor pabothbl Bcero Mo ceccuam
Kypc 2 3umHss
AyaNTOPHBIE 3aHATUSA 10 10
niekuunmn 4 4
B TOM yucne: npakTuyeckme
nabopartopHkle 4 4
CamocTosTenbHas paborta 60 60
B TOM YuCrle: KypcoBasi paborta (MpoekT)
dopma NpoMexyTOHHON aTTecTauuu 4 4
(ak3ameH — 9 4ac., 3a4em 4 4Jac.)
WToro: 72 72

13.1. CopnepxaHne AUCLMUMNIUHLI

n/n Peannsauus
H pasgena
anmMeHoBaHue
pa3Aena AMCLMNMMHb) CogepxaHue pasgena gUCLMNINHGI AVCUMNANHbI C
MOMOLLbIO OHNalH-
Kypca, QYMK
1. Nekuun
1.1 MoHaTue o kpuctanne | Kpuctannbl U X OCHOBHbIE CBOWCTBA. [[feomeTpuyeckas
M KpUCTansim4yeckom KpucTannorpacdwus.
BellecTBe
1.2 Buabl cummeTpun n Bsavmogencteve aneMeHToB CMMMETPUN.
3aKOoHbI Tpuguatb ABa Buga cummeTpun. NMoHATUS O BbiBOAE
1.3 OcCHOBbI y4eHns o KoopAnHaUNOHHbBIE CUCTEMBI.
CTPYKTYpE KpUCTarnmnoB | YcTaHOBKa KpPUCTanmoB
Tunbl cTpyKTYpP. MPMHUMNBI ABOMHUKOBAHUA.
1.4 OCHOBHBbIE MOHATUSA KoopaunHaumnoHHoe yucro. KoopanHaunoHHbIN
KpMCTannoxmmmm MHOrorpaHHuk. Ymucno gopMynbHbIX eguHnl. ATOMHbIE
N NOHHbIE paguychl. [MaBHeNLLnEe TUMbl CBA3EN.
3ayeTHoe 3aHdATMe
2. JlabopaTopHble paboTbl
2.1 MoHaTne o kpuctanne | OnpegeneHne aNeMeHTOB CUMMETPUN Ha MOAENAX
N KpUCTannmn4eckom KpucTannos
BeLlecTBe
2.2 Buabl cummeTpumn n OnpeaenexHne CMHIOHUI N KaTEropun.
3aKOHb! Onpepaenexne NpocTbiX POPM HU3LIEN KaTeropmm
Onpeaenexne NpocTbiX PopM cpeaHen Kateropum
Onpeaenexne NpocTbiX POpM BbICLLEN KaTeropum
MpuMHUMNBLI M 3aKOHbI MNPOEKTUPOBaHMA. YCTaHOBKa
KpMCTannos
[MpoekTnpoBaHMe aNeMeHTOB CUMMETPUA
MpoekTnpoBaHmne rpaHen kpuctannos. Onpegenexne nx
C/YMBOJSIOB.
MpakTuyeckasa pabota ¢ MOgENsAMU KpUcTannos
13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA
Bugbl 3aHsTMIA (YacoB)
Ne HanmeHoBaHWe Tembl oYY S—————
n/n (pasgena) oucunnimHb Jlekumm | MNpaktuyeckne | JlabopaTopHbie pa6oTa Bcero
1 [NoHaTHe o kpuctanne n ) > > 5
KPUCTaJIM4ECKOM BELLECTBE
Buabl CUMMETPUM M 3aKOHbI - 2 26 29
3 OCHOBBI Y4EHMS O CTPYKTYpe ) ) 15 16
KpUCTanmnos




4 OCHOBHbIE MOHATUSA 1 } . 17 18
KpUCTannoxmmmm

3avet 4

NToro: 4 - 4 60 72

14. MeToanyeckme ykasaHus ans ody4yarowmxcs no 0CBOEHUIO AUCLUNSINHDI
O6yyvatowmmest crnegyeT ncnonb3oBaTth onybrMKkoBaHHbIE MeToaMYEeCKMe NOcobums 1 y4eBHUKM Mo Kypcy
«KpurcTannorpadusi u KpUCTannoxnuMmusi» U3 cnnucka NuTepaTypbl, a Tak )Xe peKkoMeHayeTcs
camocTosiTenbHas paboTa ¢ MOAENSMU KPUCTANIOB U KPUCTANNMYECKUX CTPYKTYP.

Ans [QaHHOW OMCUMMNMHBI MMEETCS 3NIEeKTPOHHbIA Kypc, FAe pasMelleHbl Npe3eHTauuu, CCbikM Ha
nUTepaTypy, BONpPOCh! A1 CAMOKOHTPOSS, 3a4aHns ANs TEKyLen aTTecTauuu.

Bug pabotbl

MeToguyeckne YKa3aHusa

lNodzomoska
K nekyusim, paboma c
rpe3eHmayUoOHHbIM
Mamepuarnom u
cocmaerieHue
KOHcriekma

Jlekuma aBnseTca BaxHenwen OpMON opraHnsaunm y4ebHOro npoiecca, 3HakoOMUT C
HOBbIM MaTepuanoM, pasbscCHseT Yy4YebHble 3NEeMeHTbl, TpyaHble ONA MOHUMaHWS,
cuctematnampyeT yyebHbIi MaTepuan 1 opueHTMpyeT B y4ebHom npouecce. B xone
NEKUMOHHBIX 3aHATUA PEKOMEHAYETCHA: a) BEeCTM KOHCMEKTUpOBaHWE  y4eBHOro
maTepuana, obpalwaTtb BHUMaHME Ha KaTeropuu, OPMYNMPOBKW, pacKpbiBaoLLMe
coAepaHue Tex UMM MHbIX SIBMEHUA U MPOoLEeCcCcoB, Hay4YHble BbIBOAbLI M MpakTudeckue
pekoMeHZaumMn, MNOMOXUTENbHBIN OMNbIT  UccregoBaHun; 6) ocTtaBuTb B paboumx
KOHCNeKTax Mons, Ha KOTopbIX AenaTb MOMETKM U3 PeKkoMEeHOOBAHHOW nuTepaTypsl,
JononHsawLwmMe MaTepuan npocnyLaHHOW NeKuMn, a Takke nogyepkuBatolime ocobyto
Ba)XHOCTb TEX MMM WHbIX TEOPETMYECKMX MOMOXEHWW; B) 3ajaBaTb npenojasaTento
YTOYHSIOWME BOMPOCHl C LENbI YACHEHUS TEOPETUYECKUX MOFOXEHNNA, paspeLleHns
CMOPHbLIX CcUTyauun; r) popabaTtbiBaTb CBOM KOHCMEKT Nekuun, aenasd B Hem
COOTBETCTBYIOLLME 3anucu w3 nuTepaTypbl, PEKOMEHOOBaHHOW npenogaBaTtenemM wu
npeaycMoTPEHHOM y4ebHOoM nporpammMon

JlabopamopHsie
3aHsamus

JlTaGopaTtopHble 3aHATUS NpeanonaraloT X NPOBEAEHME B Pa3nMyHbIX (hopmax, C Lenbio
BbISIBMIEHUS MOMYYEHHbIX 3HAHUWA, YMEHWIN, HaBbIKOB M OCBOEHHbIX KOMMETEHUMA C
npoBedeHMeM TeKyLux atTectauuin. JlabopaTopHble 3aHATUA MOryT ObiTb HanpasneHbl
Ha OCBOEHVE COBPEMEHHOro 0b6opyaoBaHWS M NPOrpamMmMHbIX CPeacTB (MPOrpaMMHOro
obecneyeHns) B gucUMnNnMHapHOM obnactu, a Takke NpPoBeAEHUsT SKCMEpPUMEHTAaSbHbIX
nccneaoBaHUi.

° Mpn noarotoBke K JabopamopHOMY 3aHAMUK  HEeobXoaMMO  U3Yy4uTb
TEOpeTUYEeCKUA MaTepuarn, KOTOopbii OyaeT WMCnonb3oBaTbCsl B XOOE BbINOMHEHMS
nabopartopHoin paboTbl. HyXHO BHMMAaTENbHO MpoYNTaTb METOAUYECKOE YKasaHue
(onncanne) k nabopatopHon paboTe, npoaymaTtb MfaH npoeefeHnss paboThbl,
NOAroToBUTbL Heobxoaumble OnaHkn u  Tabnuubl gna  3anMcen  HabnogeHWui.
HenocpeacTBEHHO BbINOMHEHNIO NabopaTopHOM paboThl MHOrA4A NPeALEecTBYET KpaTKUN
onpoc oby4alWwmxcs npenogaBateneM Ans BbISBMEHWS WX FOTOBHOCTM K 3aHATUIO.
Onpoc oby4varowmxca MoXeT MpOoXoauTb B WUIpoBON dopme Tuna «BukTopumHa» umnm
«Ckaxxn nHaudey. lNpu BbINONHEHUN NabopaTopHOM paboThl, kKak NpaBuo, HEOOBXOAMMbI
cnegywowme onepauun: a) namepeHme rusndecknx CBOMCTB FOPHbLIX MOPOA; ) aHanms,
obpaboTka gaHHbIX U 0000LLEeHNe pe3ynbTaToB; A4) 3awuTa pesynbTtatoB. [pu 3awmTte
pe3ynbTaToB NpenodaBaternb GecengyeT CO CTYAEHTOM, BbISABNSAS MyoOuHY NOHUMaHWUS
UM TOMyYeHHbIX pe3ynbTaToB. PesynbTaTbl BbINOMHEHWUsI nabopaTopHbIX 3adaHui
3aHocsATca B Google-40KYMEHTHI.

KoHcynbmauuu

KoHcynbTaumn npegnonaraoT BTOPUYHBIN pa3bop yvyebHoro matepuana, Kotopbii inbo
cnabo ycBoeH oby4awowmmucs, nmbo He ycsoeH coBceM. OTcioga OCHOBHas Lenb
KOHCynbTauMh — BOCMOSIHEHWE NPOOENOB B 3HaHMSAX CTydeHToB. K Takomy Buay
KOHCYNbTaUMN OTHOCATCS TEKyLUMEe WHAMBMAOYaNbHbIE WU TPYNMNoOBble KOHCYMbTauMu Mo
y4yebHOMY npeaMeTy W nNpefsk3aMeHaLMoHHble KOHCynbTaumu. Bmecte ¢ Tem Ha
KOHCynbTauMsax npenogaBaTenib MOXET PasbsCHATb Cnocobbl OEWCTBUA U MpUeMb
CaMOCTOATENbHOW PaboTbl C KOHKPETHbIM MaTtepuarioM WAM  Mpyv  BbINONTHEHWUM
KOHKpeTHOro 3agaHus. K Takomy Buay KOHCynbTauui OyayT OTHOCMTBLCA KOHCYMbTaumu
Mo KYpCOBbLIM W AMMNSIOMHbIM paboTam, KOHCYNbTauun B Nepuop npoBedeHus y4eOHbIX 1
NMPON3BOACTBEHHBLIX MPaKTUK. TakMe KOHCynbTauuum MOryT MpoBOAUTLCS M C MOMOLLBHO
3MIEKTPOHHOM MOYTbl. PekomeHpaums: 4Tobbl KOHCyMnbTauus npowna pesynbTaTUBHO,
BOMPOCbI HY>KHO rOTOBUTb 3apaHee

lNodzomoska K
mekyuweu
ammecmauyuu

Tekywas aTTectauusi — 3To KOHTPOJb NPOLIECCa OCBOEHMS! OBYYaloLLMMNCA codepKaHust
obpasoBaTenbHbIX MporpaMM, (OPMMPOBaHNUA  COOTBETCTBYIOLUMX  KOMMETEHLNN,
MepBUYHbIX  NPOEecCcUoHarbHbIX  YMEHWA U HaBbIKOB; OLEHKa pesynbTaToB
CaMOCTOATENbHON  gesiTenbHocT  obyyarowmxcs.  Popma  npoBedeHust  TeKyLlew




atTectauuMm MoxeT OblTb YCTHOW WNN MUCbMEHHOW, a Takke C MWCMOoNb30BaHWEM
COBPEMEHHbIX MHPOPMAaLMOHHLIX TEXHOMOrMI. Tekylasa aTrectaunsa OCyLecTBASETCS C
npumeHeHvem oHaa oueHouHbix cpeactB (KUMbl, KOMMMeKTbl pas3HOYpPOBHEBbLIX
3agaHun, 3agaym u 1.n.). [pu NOAroToBKe K TekyLlew aTTectaumMm Heobxoanmo, N3yunTb
KOHCMEKT nekuwh, pasgenbl  yd4ebHMkoB M yyebHbIX nocobuid, npopaboTtaTtb
pekoMeHO0BaHHYI0 OOMOITHUTENBHYIO nuTteparypy, caoenatb 3anmcu no
pekoMeHAOBaHHbIM UCTOYHMKaM. Bo3MOXHOCTb uMcnonb3oBaHWs obyyarwmmMucs Ha
Tekywenh artrectaumm y4vebHOM nuTepaTtypbl, CMPaBOYHbLIX NOCOOMA U  OpYyrux
BCoOMoraTerbHbIX MaTepuanoB onpeaensieTca npenogasarterneM. PesynbTtaTbl TekyLlen
aTTecTauum MOryT YYUTbIBaTbCs NPY MPOMEXYTOYHOW aTTecTtauuy obydaroLlimxcs no
peLleHuo kadeaps.

CamocmosimernbHasi
paboma obyyarouwezo

CamocToaTenbHasa pabota oby4vatoLierocs ABNAETCS OCHOBHbIM CPeACTBOM OBMNafeHus
y4yebHbIM MaTepuanom BO BpeMsi, CBOOOAHOe OT 00sa3aTenbHbIX Y4YeOHbIX 3aHSATUINA.
MoxeT BbINONHATLCHA B BGubnunoTteke, y4ebHbIX KabuHeTax, KOMNbIOTEPHBbIX Knaccax, a
Takke B [OMaWHMX YCIOBUSAX. Y4yebHbIt maTepuan y4ebHOW AMCLMMMUHBI,
npegycMOTpeHHbIn  paboynm  y4yebHbIM NnaHoMm Ansg  ycBoeHwus obyyawolwmmcs B
npouecce CamMOCTOATENbHOMW paboTbl, BBIHOCUTCA Ha MPOMEXYTOYHYIO aTTecTaumio
Hapsay ¢ y4ebHbIM MaTepuanom, KOTOPbI paccMaTpuBarncs npy NpoBegeHUn y4eOHbIX
3aHaTMn. CamocTosiTenbHasa paboTa obydarLmxcsa BO BHeayaAUTOPHOE BPEMSI MOXET
COCTOATb M3: @) NOBTOPEHMSA NEKUMOHHOro Matepuana; 6) nmoaroToBkM K cemuHapam
(NpaKkTMYeCcKnM 3aHATUSAM); B) U3y4eHMs Yy4eOHOM M Hay4yHOW nuTepaTypbl; ) U3yveHus
HOpPMaTMBHbIX MPaBOBbIX AKTOB (B T.4. B 3MNEKTPOHHbIX 0asax AaHHbIX); ) peLueHus
3ajay, BblOaHHbIX Ha NPAKTUYECKMUX 3aHATUSX; XK) NOAFOTOBKMU K KOHTPOSbHbIM paboTtam,
TECTUPOBaHWIO N T.A.; 3) MOArOTOBKM K CEMMHapaMm YCTHbIX AOKMagoB (COOOLLueHuR); n)
NoAroToBKWN pedyepaToB, 3CCE U UHbIX MHOUBUAYAmNbHbLIX MMCbMEHHbIX paboT No 3agaHuto
npenogasaTens; K) BbIMOMHEHWUS KypPCOBbIX paboT, NpeayCMOTPEHHbIX YY4eBHbIM NnaHoM;
n) BbINOSTHEHMS BbINYCKHbIX KBanMgUKaLMOHHbIX paboT n ap.; M) BblaeneHne Havbonee
CMOXHbIX M NPobnemMHbIX BOMPOCOB NO U3yvyaemMon Teme, MoryyvyeHue pasbsCHEeHUn U’
pekomeHZauuMi MO AaHHbIM BOMPOCaM C npernogasaTensMu pakynbTeta Ha WUX
KOHCyrnbTauusx; H) NpoBedeHWe CaMOKOHTPOMsS nyTeM OTBETOB Ha BOMPOCHI TeKyLlero
KOHTPOMS 3HaHWW, pelleHns NpeacTaBrneHHbIX B y4ebHO-meToanyeckux maTepuanax
paboyelr nporpaMmmbl OUCUMMNMHBLI 3afad, TeCTOB, HanucaHus pedyepaTtoB M 3cce Mo
OTAENbHbLIM BOMpocaM n3y4yaemMon Tembl

lNodzomoeka k
rpPOMeXXymoyHou
ammecmauuu:
aK3amMmeH/3a4yem/
3a4yem ¢ oyeHkoul

[MpomexyToyHass aTtTecTauMsi HanpaBreHa Ha MpPOBEPKY KOHEYHbIX pe3ynbTaToB
00y4eHus, BbISIBNEHNE CTEMEHMN YCBOEHMSI OOYy4alLWNMNCS CUCTEMbI 3HAHWUA, YMEHUI U
HaBbIKOB, NOMYYEHHbIX B pe3ynbTaTe N3yvyeHuss aHHON OUCLMMNIVHGI.

lMoarotoBka K 9Kk3ameHy/3aveTy/3ayveTy C OLEHKOM BKNYaeT B cebs Tpu aTana: a)
camocTosTenbHasa paboTa B TeyeHue cemecTpa; 0) HenocpedcTBEHHasi MOAroToBKa B
OHW, npefwecTByOlIME 3a4yeTy/3adeTy C OLEHKOW/3K3aMeHy Mo TemMam Kypca; B)
NMoAaroToBka K OTBETY Ha BOMPOCHI, cogepxawmecda B bunetax. B nmepnog mogrotoBkm
obyuvarownincs BHOBb obpaluatoTca K nporaeHHoMy ydyebHomMy matepuany. Noarotoska
OCYLLECTBMSETCA Ha OCHOBaHUN METOAMYECKMX PEKOMEHOaUUA No AUCLUMNIINHE 1 ClMcKa
BOMPOCOB U3y4aeMOWn OUCLIUMITMHBI, KOHCMEKTOB JTEKLUUN, y4eOHNKOB 1 y4ebHbIX MOCOOMIA,
Hay4HbIX cTaTen, MHpopmaumm cpenbl MHTEPHET. [1na NONHOTLI y4ebHON MHOopMauun 1
€€ CpaBHEHMS Nydlle UCnonb3oBaTb HE MeHee ABYyX y4ebHukoB. Obyyarowmincsa Bnpase
cam npuaepxuBatbcsi fnobo n3 npenctaBneHHbiX B y4ebHMKax TOYeK 3peHust Mo
cropHon npobneme (B TOM 4ucCrie OTNMYHOM OT npenogaBaTend), HO NPV YCrOBUK
[OCTaTo4HOM Hay4HoW aprymeHTauum. OCHOBHBIM WCTOYHWMKOM MOAFOTOBKM K 3a4eTy
SABNSAETCA KOHCMEKT MeKuui, rae y4yebHbln matepuan gaetcs B CUCTEMATU3NPOBAHHOM
BMAE, OCHOBHbIE TMOMOXEHUS €ro OeTanvM3upyloTcsl, NMOAKPEMMSTCA COBPEMEHHBIMM
dakTamn 1 MHpOopMaLMen, KOTopble B CUMy HOBU3HbI HE BOLIMM B OMyOGrMKOBaHHbIE
neyaTtHble MCTOYHUKM. B xoge noarotoBku K 3ak3ameHy obydarowmmcsa Heobxoammo
obpalyaTe BHMMaHME He TONMbKO Ha YPOBEHb 3aMOMWHAHWUA, HO U Ha CTEMNEeHb MOHMMaHUS
nanaraembix npobnem. Ok3amMeH/3a4eT/3adeT C OLEHKOW MpPOBOAMTCS MO BOMPOCaM,
OXBaTbIBaKOLMM BECb NPONLEHHBIN MaTepuann.

15. lMepeyeHb OCHOBHOM W [OMONHUTENLHOW nUTEpaTypbl, PecCypCoB MWHTEPHET,

HeoOXxoauMbIX Ans

OCBOEHUA AUCLMUNNNHDbI (Criucok numepamypbl 0GhopMISIemcsi 8 COOmMeememeuu

¢ mpebosaHusmu FOCT u ucnonb3yemcs obujasi ckeo3Has Hymepauyusi Orist 8cex U008 UCMOYHUKO8)

a) OCHOBHas nNuTepaTtypa:

Ne n/n

MNcToYHMK

Eropos-Tucm

1 akagemuka B

.C. ¥Ypocosga // M.: KIY, 2005.- 592 c.

eHko KO.K. Kpuctannorpadus v kpuctannoxmmms: yuebHuk / KO.K. Eropos-TucmeHko; nog peg.

2 botko, C. B. Kpucmannoepagusi u muHepanoausi. OCHO8HbIe NOHSMUSs [OnekmpoHHbIU pecypc]: y4ebHoe




nocobue / C.B. botko ; MuHucmepcmso obpasosaHusi u Hayku Pocculickol ®edepauyuu ; Cubupckuli
®edeparbHbili yHugepcumem.— KpacHosipck : Cubupckull cpedeparnbHbili yHugepcumem, 2015 .— 212 c.:
mabn., un. — bubnuoep.: c. 190-194 .— Pexum docmyna http://biblioclub.ru/

6) AononHuTenbHaa nuTepaTypa:

Ne n/n NcToYHMK
EropoB-Tucmenko HO.K. Kpuctannorpadwmsa: yyebHuk ana crtyg. reon. crey. BysoB / HO.K.
1 Eropos-Tucmenko, .. JintenHckas, tO.I". 3aransckas ; nog ped. B.C. Ypycosa .— M. : M3g-Bo

Mock. yH-Ta, 1992 .— 287 ¢

3aranbckasa KO.I'. FeomeTpuyeckas kpuctannorpadms : y4ebHuk onga ctyq. reon. cnew. By3oB /
2 tO.I'. 3aranbckas, I.IN. JiutBuHckas, tO.K. EropoB-TucmeHko .— 2-e n3g., nepepab. n gon. — M.
: 3a-Bo MockoBckoro yH-Ta, 1986 .— 165 ¢

Eropos-Tucmenko HO.K. Kpuctannorpadmsa : y4ebHuk ansi ctyg. reon. cneu. Bysos / HO.K.
3 Eropos-Tucmenko, .M. JlnuteuHckas, FO.I". 3aransckas ; nog ped. B.C. Ypycosa .— M. : M3g-Bo
Mock. yH-Ta, 1992 .— 287 ¢

4 Ypycos B.C. Teopetudeckas kpuctannoxmmmg / B.C. Ypycos // M., MI'Y, 1987. — 272 c.

5 Bokun .. Kpuctannoxumus / I".6. Bokun // M., Hayka, 1971. — 399 c.
CoBpemeHHas kpuctannorpadus: B 41. T1 CummeTpus kpuctannos. Metogbl CTpYKTYPHON
kpuctannorpadun/ Peg. b.K. BanHwTrewnH // M., Hayka, 1979.- 383 c.

7 CoBpemeHHas kpuctannorpadus: B 41. T 2. CTpykTtypa kpuctannos. / Pea. b.K. BanHwTeinH //
M., Hayka, 1979.- 360 c.

8 CoBpemeHHas kpucTannorpadus: B 41. T. 3: O6pasoBaHue kpuctannos. / Pea. B.K.

BanHwrenH // M., Hayka, 1980.- 407c.

Monoe I'.M. Kpuctannorpacwms / .M. Nonos, N.W. ladpaHosckun // nsg. 5-e. Yuebruk gns
9 CTYOEHTOB reosiorM4eckmx cneumanbHOCTEN BbICLUMX y4eOHbIX 3aBeaeHuin. M., «Bbliclas
wkona», 1972. — 351 c.

B) MHOPMALMOHHbIE SNEKTPOHHO-00pa3oBaTeNibHbIE pecypchbl (oduLmanbHble pecypcbl MIHTEPHET)™:

Ne

/n Pecypchbl

1 3HB BopoHexckoro rocyaapCTBEHHOIO https://lib.vsu.ru
yHMBEpcUTeTa

2 OBbC "YHuBepcutetckasa bubnuoteka online” https://biblioclub.ru

3 OneKkTpoHHO-6MbNMoTevHas cuctema http:/Avww.studmediib.ru
«KoHCcynbTaHT cTyaeHTa»

4 OneKkTpoHHO-6nbnuoTevHas cuctema_«J1aHb» https://e.lanbook.com/

5 Hay4yHas anekTpoHHasi bubnumoTeka https://elibrary.ru/

6 ONeKTpOHHbIA  Kype  «Kpuctannorpacpus - u https://edu.vsu.ru/course/view.php?id=4734
KpMCTanioxXmmMms»
BecnnaTHbIi  HEKOMMEpPYECKMA  CMPaBOYHO-

7 obpasoBaTenbHbIi  MopTan Ans  reonoros, | http://www.geokniga.org/
CTYAEHTOB-T€0s10roB
BecnnaTHbIi  HEKOMMepYeckuin  nopTtan ¢

8 Hay4HO-nonynsapHoM u ydebHon nuTtepaTypon | http://www.jurassic.ru/amateur.htm
Mo reonormu

* BHauvane ykasbiBaoTca OBC, ¢ koTopbiMu umetoTca goroBopa y BIY, 3atem OTKpbITbIE 3MNEKTPOHHO-
obpasoBaTenbHble Pecypcbl

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obGecnevyeHUs ANsi CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobusi, 3adayHUKU, MemoOUYECKUe yKa3aHusi [0 6bINOJIHEHUH
rpakmu4ecKux (KOHmporsibHbIX) pabom u 0p.)

Ne n/n NCTOYHUK

Kpucrtannorpadus n kpuctannoxmmms (y4ebHo-meToamyeckoe nocodue). By, 2019r. cocr.
1 O.I". PesHukoBa, A.KO. Anbbekos, J1.B. NoHuapoBsa, M.H. YepHbiwosa, B.B. Abpamos, IN1.C.
Bowko n gpyrme — BopoHex. MsgaTtenbckui gom BI'Y, 2019 .— 74 c.



https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://edu.vsu.ru/course/view.php?id=4734

17. UHdopMaLMOHHbIe TeXHONOrMmu, Ucnosb3yeMble ANA peanu3auum y4ebHomn
AUCLMNINUHBI, BKIOYasa nporpaMmmMHoe obecnevyeHne m MHpopMaLMOHHO-CMNpPaBOYHbIe
cuctembl (NpyU Heob6xoANMOCTH)

I'Iporpamma KypCa peanm3yetcd C npuMeHeHneMm IJIEKTPOHHOro o6yquV|;| n ANCTaHUMNOHHbIX
obpasoBaTenibHbIX TEXHOSOrMn - 9NeKTPOHHbIN Kypc «Kpuctannorpadpums n KpUCTaNIOXmMMusy»
https://edu.vsu.ru/course/view.php?id=4734

Nen

o

MporpammHoe obecneveHve
WinPro 8 RUS Upgrd OLP NL Acdmc
OfficeSTD 2013 RUS OLP NL Acdmc
HewnckniountenbHble npaBa Ha O Kaspersky Endpoint Security ansa 6usHeca - PaclumpeHHbin
Russian Edition
4 | MNMporpamMmHasa cuctemMa AN OOHapY>KEHUS TEKCTOBbIX 3aUMCTBOBAHWN B Y4YeOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3
5 | OdumcHoe npunoxerHne AdobeReader
6 | OdumcHoe npunoxenne DjVuLibre+DjView

WIN |-

18. MaTepnanbHO-TeXHUYECKOe obecrneyeHme ANCUUNSIUHbI:

Peanusauus nporpamMmmbl AMCUMNINHBLI TpebyeT Hanuuns y4ebHoro kabuHeTa u nabopaTtopun
KpucTannorpadumn 1 KpUcTanioxmmmm.

O6opynoBaHune yyebHoro kabuHeTta: Tenesusop PhilipsLED 55", HoyTbyk TOSHIBA Satellite
A200-235, LCD-npoektop TOSHIBA TLP-X2500.

O6opynoBaHue nabopaTtopumn n paboumnx mect nabopaTopum: KONMEKUMS KPUCTaNIMYECKNX
CTPYKTYp 1 MOAEenen KpUcTansoB, MoAeNn onNnTUY4eCKUX MHANKaTPUC.

[MpoBeneHne Kypca BO3MOXHO C MPMMEHEHMEM ANCTAHUMOHHBLIX 06pa3oBaTeribHbIX TEXHOMOIMIA
Ha obpasoBatenbHoM noptane BlIY (www.edu.vsu.ru) OCYLLECTBASIETCA C MNPUMEHEHUEM
HoyTbyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHON BUAEOKAaMEPON U MUKPOCPOHOM.

19. OueHou4Hble cpeacTBa ANA NpoBeAeHUSA TeKyLUEeN N NPOMEXYTOYHOM aTTecTauumn

Mopsiaok oueHKN 0CBOEHUsI obyyarowmmmncs y4ebHoro matepuana onpeaenseTcsi CoaepxaHuem
criegylowmx pasaenos ANCUMNINHBI

WHankatop(bl)
Ne | HaumeHoBaHue pasgena | KomneTeH
nin | avcLunnuHb! (Monyns) LuMsin) OOCTUXEHUS OueHouHble cpeacTea
KOMMEeTEeHLMM
MoHsTHe o KpucTanne n TecToBOe 3agaHue; aTTectauus ¢
1 KpuCTannm4eckom MK-1 MnK1.2 npuMeHeHnem nnatopMbl QNEKTPOHHbIN
BeLlecTBe YHMBEpPCUTET
Buabl cummeTpumn n lMpakTnyeckoe 3agaHue aTtrecTaums ¢
2 3aKOHbI MK-1 MnK1.2 npuMeHeHnem nnaTopMbl ONEKTPOHHbIN
YHMBEpPCUTET
OCHOBBI y4eHMs 0 TecToBOe 3agaHve aTTecTaums ¢
3 CTPYKTYpPE KpUCTarsoB MK-1 MnK1.2 npuMeHeHnem nnatopMbl QNEKTPOHHbIN
YHMBEpPCUTET
OCHOBHbIE MOHATUSA TecToBOe 3agaHve aTTecTaums ¢
4 KpMCTannoxmmmm MK-1 NnK1.2 npuMeHeHnem nNnaTopMbl DNEKTPOHHbIN
YHMBEpPCUTET
[MpomexyTovHasa aTTecTaums lMepeyveHb Bonpocos
dopma KOHTPOSIS — 3a4eT

20. TunoBble OLEHOYHble cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npouenypbl OLeHUBaHUS

20.1. TeKywWwMn KOHTPOSb yCNeBaeMocCTHn


https://edu.vsu.ru/course/view.php?id=4734
http://www.edu.vsu.ru/

Ona ancumnnuHbl «KpucTanmnorpaduss M KpUCTannoxummsi» NpegycMOTpeHa ofHa Tekylias

artrtecrtauna, Kotopad COCTOUT U3 HECKOJIbKUX yacten u pactaHyTa BO BpPEMEHN. TeKyLLl,I/IIZ KOHTPOJ1b
ycneBaemMoCTUn no amcuuniinHe ocyLiecTBlideTCcd C NOMOLbIO cneayrLmnx oueHOYHbIX CpenCTB:

MpakTnyeckoe 3agaHue
. Onpepenntb aNemMeHTbl CUMMETPUN No Knaccudmkauun bpase B Mogenu Kpuctanna;

. MocunTaTtb KONUYECTBO COPTOB rPaHel U NPOCTbIX hopMm.
. JaTb HasBaHue kaxxgomn npocton opMbl.

. CnpoekTupoBaTtb 3NeMEHTbI CUMMETPUMN U FPaHK;
. OnpenennTb CMMBObI FpaHen 1 NPOCTbIX hopMm.

ONOO O~ WDN P

KpI/ITepI/lI/I OUEeHnBaHNA NPakTU4eCcKoro 3agaHna:

. OI'IpeD,eJ'II/ITb CUHIOHUIO N KaTETopUIo K KOTOpOIZ OTHOCUTCA AaHHaA Moaernlb;

. YcTaHoBUTb MoJenb KpUcTanna B KoopAWHaLNOHHOW CUcTeMme;
. HauepTuTb cTepeorpadmyeckyto Npoekumio B BbIGPaHHONM CUCTEME KOOPAMHAT;

Kputepun

Bannbi

O6yyatolmiica B NofiHOM oGbeMe BbINOMHUN 3adaHuve:, onpenenser
3MeMeHTbl CUMMETPUM MO  MOAENsSM  KPUCTanmnoB, 3anucbiBaeT
KpucTannorpadguyeckue ¢opmyrbl B cuMBoNuke Bpaea, HaxoguT u
NpaBuIbHO  HasbiBaeT  MNpocTble  (YOpMbl, YMEeT  CTPOUTb
cTepeorpaguyeckyto NpoekLMio U onpeaensiTe CUMBOSIbI FpaHen.

OT1nunyHo

O6yvarowmnca  BbINOMHUN  3adaHve: BnageeT TeopeTU4ecKUMu
OCHOBaMuM NO Teme 3ajaHus, daeT OTBeTbl Ha [JAONOMHUTESbHbIE
BOMPOCHI, HO JOMycKaeT OWMOK/A NpU peLleHun NpakTUYeckux 3agad,
onpegensieT 9neMeHTbl CUMMETPUM MO  MOAENsM  KPUCTanmnos,
3anucbiBaeT KpucTtannorpaguyeckue opMynbel B cuMmBonuke bpass,
He Bceraa npaBWibHO HAXOAMT U Ha3biBAeT NPOCTble hOpMbl, YMeeT
CTPOUTbL CcTepeorpadnyeckylo MpPoeKuMio U OonpeaenaTb CUMBOSbI
rpaHen.

Xopouuo

Ob6yvarowmnca Bnageetr 4YacTUYHO TEOPETUYECKUMM OCHOBaMM MO
TemMe 3ajaHus, dparmMeHTapHo crnocobeH pgaTb OTBET Ha
OOMNONHUTENbHbLIA  BOMPOC, HE YMEET MPUMEHATb TeopeTnyeckne
3HaHUS MPU PEeLIeHUN NPaKTUYECKUX 3adad - onpeaensieT SMeMeHTbI
CMMMETPUM MO MOAENSAM KpucTannoB, olmnbaeTcs B HanMcaHwu
KpucTtannorpaduyecknx ¢opmyn B cumBonuke bpaBs, He Bcerga
NPaBUIIbHO HAXOAMT W Ha3blBaeT MpocTble (hopMbl, YMeEeT uuTaTb
cTepeorpaduyeckme NpoekLmmn 1 onpeaensTe CUMBOSIbI TPaHEN.

YoBneTBOpnUTENBHO

Ob6yvarowmnca  OeMOHCTpUpyeT  OTpbIBOYHbIE,  (pparMeHTapHble
3HaHUS, JonyckaeT rpybble OWUOKM, He onpedensieT anemMeHTbl
CMMMETPUM MO MOAENSAM KPpUCTanmnoB, He 3HaeT cumBonuky bpaes, He
HaxoouT W He HasblBaeT nNpocTble (OopMbl, HE YMEeT uuTaTb

cTepeorpaguyeckve NPOeKUnm 1 He onpeaenseT CUMBOSIbI FpaHeN.

HeypoBneTtBopuTtenbHo

TecTOoBOE 3afaHMe (NepevyeHb BOMPOCOB)

YTO Takoe KpucTtans, ero oCHOBHblIE CBOWCTBA.
Kakue purypbl HasbIBalOTCS KOHMPY3HTHLIMU
Kakne urypbl HasblBalOTCS 9HAHTUOMOPMHBLIMU
YUTo Takoe aneMeHTbl CUMMeTPUn

ArperaTHble COCTOSIHUS BELLECTB. VX 0COBEHHOCTU 1 OTNMYMS APYr OT Apyra.
MpocTpaHcTBeHHas pelleTka. MoHATME 1 BUAbI XKUOKUX KPUCTASIOB.

Teopema o0 AByx nepecekaroLmxcsa ocsax. Dopmynmposka, cneacraeme.
Teopema 0 AByx nepecekarLmxcs nrnockoctax. PopmynmpoBka, crneacTeme.

CoNORONEDNE

=
o

Teopema 0 HanMuMM OCK YETHOro NopsiaKa N LeHTpa uHeepcun PopmynupoBka, crneacTeme.
3aKoH NOCTOSHCTBA YrNoB, onpeaeneHne cMMBOSIoB pebep

MpaBuna yCTaHOBKM AN KPUCTANSOB HU3LIEN KaTeropum (KONmM4ecTBO KOOPANHALMOHHBLIX OCEMN,
NX pasMepsbl U Yribl MEXAY HUMWN)

.MpaBuna yctaHOBKM ONs KPUCTansoB TeTparoHanbHOM U KyOGUYECKOW CUHIOHWIA (KONMU4YecTBO

KOOPAMHALMOHHBIX OCEN, UX pasmMepbl U Yribl MEXAY HWMMW; COOTHOLLUEHME KOOPAMHALMOHHbIX
oceW C arieMeHTaMn CUMMETPUN)



11.

12.

13.

MpaBuna ycTaHOBKM NS KPUCTaMMOB rekcaroHasibHOW M TPUrOHANbHOW CUHFOHWUA (KONUYeCTBO
KOOPAVHALMOHHBIX OCEN, NX pasMepbl U Yribl MeXay HAMMK)

OCHOBHbIE TUMbI CTPYKTYP

[(MaBHeNnLLIMe TUMbl XUMUYECKUX CBA3EN

KpI/ITepI/lI/I OoueHunBaHNA TeCTOBOro 3agaHunaA:

Kputepun Bannebl

O6yyatoLymiics yBepeHHO OTBeYaeT Ha MocTaBlieHHbIE BOMPOCHI, AaeT OTnnyHo
TOYHblE POPMYIIMPOBKM 1 ONpeaeneHuns

O6yyatolmiics OTBEYaeT Ha MOCTaBfIEHHblE BOMPOCHI, HO WHOrAa XopoLio
ownGaeTcs B TOYHOCTU DOPMYNMPOBOK 1 onpedeneHuil.
O6yyatoLmiica oTBeYaeT Ha NocTaBleHHbIE BOMPOCH! C OWMbBKamu, He Y 0OBNETBOPUTENBHO

AaeT TOYHbIX CbOpMyJ'II/IpOBOK, HO Ha HaBogduwlne BOMpoCbl AaeT
npuMepHbIE OTBETbI

O6y‘-|aIOLIJ.Ml7109| He OTBeYaeT Ha NocTaBJ/ieHHbIe BONPOChHI Hey,u,osneTBopMTeano

20.2. NMpomexyTo4Haa aTrecTaums

MNpoMexyTo4yHass aTTecTauusi No AOWCUMNIMHE OCYLLEeCTBNSAETCA C MOMOLLBI  CreayloLmx

OLUEeHO4YHbIX CpencTs:

©CeNo~RONE

15.

16.

17

19.
20.
21.
22.
23.
24.
25.
26.

27

MNepeyeHb BONPOCOB K 3a4eTy:
ArperaTHble COCTOSIHUSA BellecTB. VIX 0COBeHHOCTU 1 OTNnYmsa Apyr oT gpyra.
MpocTpaHcTBeHHas peweTka. [oHATUe 1 BUAbl XUAKMX KPUCTanmos.
YTo Takoe KpucTans, ero OCHOBHblE CBOMCTBA.
Kakue curypbl HasbiBatOTCS KOHIPYIHTHLIMN
Kakune durypbl HasbIBatOTCS 3HAHTUOMOPAHBIMU
Y70 Takoe anemMeHTbl CUMMEeTPUU, Kakne areMeHTbl CUMMETPUM Bbl 3HaeTe.
Teopema o AByx nepecekatoLmxcsa ocax. PopMynmpoBska, crneacTame.
Teopema 0 AByX nepecekaroLmxcs nnockoctTax. PopmMynuposka, cneacTame.
Teopema 0 HanMuMM ocK YeTHOro Nnopsaka 1 LieHTpa uHeepcun PopmynmnpoBka, creacreme.

. 3aKOH NOCTOSIHCTBA YINOB, onpeaefieHne cMmBonoB pebep

. 3aKOH uenbIx Yncen, onpeaenieHne CUMBOSIOB rPaHen

. 3aKkoH nosicoB Belica, onpegeneHne cMmBona BO3MOXHOW rpaHu

. MpaBuna yctaHoBKK N5t KPUCTANSIOB HMU3LLEN KaTeropmm (KOfmM4eCcTBO KOOPANHALMOHHBLIX OCEN,

NX pa3mepbl U yribl Mexay HUMK)

.MpaBuna ycTaHOBKM ANS KPUCTaNSIOB TETparoHasnibHOM U KyOU4YEeCKOM CUHIOHWUA (KOSNIMYECTBO

KOOPAMHALMOHHBIX OCer, UX pa3mMepbl U Yrhbl MeXay HUMW; COOTHOLLUEHWE KOOPAMHALMOHHbLIX
OCeWn C aneMeHTaMm CUMMETPUN)

MpaBnna ycTaHOBKM 4151 KPUCTANOB rekcaroHanbHOM M TPUTOHAINIbHOW CUHIOHWUA (KONMYECTBO
KOOPAMHALMOHHBIX OCEW, X pa3mMepbl U Yribl MEXAY HAMWN)

3aKoH NOCTOSIHCTBA YIIOB, oNpedeNnieHne CMMBOSIOB pebep

. 3aKkoH nosicoB Belica, onpegeneHne cumeona BO3MOXHOW rpaHu
18.

MoHsITMe npocTpaHcTBEHHOM peweTkn. OGbACHEHNE NpaBUiIbHOM rEOMETPUYECKON DOPMBbI
KPUCTanmnoB pa3HbIMU yYEHbIMWN.

[MocTpoeHne NpPOCTPaHCTBEHHOW peLleTKN

Mepuoa NOEHTUYHOCTH

TpaHcnauua

Buabl nnocknx ceTtok

IMoHATME NPUMUTMBHON N CIOXHOM si4eeK. Buabl CNOXHbIX SHeek

MNOCKOCTb CKOMb3SLLEro OTpaXeHus

BuHTOBOE BpalleHne

Fomogecmuyeckme Kpuctanmnbl

. leTepoaecmumyeckme kpuctanmbi
28.
29.

MpHUMN NNOTHENLLMX YNaKOBOK
KoopauHauMoHHOEe YMCIo 1 KOOPANHALMOHHBIN MHOMOrPaHHUK



[na oueHnBaHuA pe3ynbTaTtoB 06y‘-IeHI/IF| Ha 3a4veTe WUCnosib3dyeTcA

«3a4YTEeHO», «HE 3a4YTEeHO».

2-6annbHas LWkKana:

YpoBeHb
KpuTepun oLieHMBaHNA KOMNETEHLNIA chopmmpoBaH Lkana oueHok
HOCTU
KOMMNEeTEeHLNN
O6yyvalowmninicss  yBepeHHO OTBeYaeT Ha MoCTaBMeHHble BOMpPOChl, | [1o8biWeHHbIl
onpefensieT 3NeMeHTbl CUMMMETPUM MO  MOAENAM  KpPUCTanmnos, YpPOB8EHb 3aumeHo
3anucbiBaeT Kpuctanmnorpadguyeckne opmynbsl B cumBonunke bpasa,
HaxoAWT W MNpaBWibHO HasbiBaeT NPOCTble POPMbl, YMEET CTPOUTb
cTepeorpacmyeckyto NPoekLno 1 onpeaensaTbe CUMBOSbI rPaHen.
O6yyaloLmninicss oTBe4aeT Ha MOCTaBMEHHbIE BOMPOCHLI, HO WHOTrAa ba3zosbili
owmnbaetcs, onpegensieT 9SfeMeHTbl CMMMETPUM MO MOAEnsm YpPOBEHb 3aumeHo
KpUcCTannoB, 3anucbiBaeT KpucTtannorpadgpuyeckme ¢opmynbl B
cumBonuke bpaea, He Bcerga npaBUSibHO HaxoouT U HasbiBaeT
npocTble HOpMbl, YMEET CTPOUTL CTepeorpaddUyeckyto MPOEKLUo |
onpeaensitb CMMBOIbI FPaHeN.
O6yyalomninicss oTBeYaeT Ha MOCTaBMEHHbIE BOMPOChI C owubkamu, | [lopozossili
onpefensieT 3NeMeHTbl CUMMMETPUM N0  MOAENsM  KpUCTannos, YpPO8EHb 3aumeno
owmnbaetca B HanucaHuM  Kpuctannorpadguyecknx dopmyn B
cumBonuke bpaes, He Bcerga npaBUSIbHO HaxooUT WM Ha3biBaeT
npocTble popMbl, ymMeeT uMTaTb cTepeorpaduyeckne npoekunn u
onpenensTb CUMBOMbI rpaHen.
Ob6yuvarowmnca He OTBEYaeT Ha MOoCTaBfEeHHbIE BOMPOCHI, He - He 3aumeHo
onpegensieT aMneMeHTbl CUMMMETPUMU MO MOAENsM KpUCTanmnoB, He
3HaeT CMMBONUKY bpaBa, He HaxoauT N He Ha3biBaeT NPOCTble POPMbI,
He ymeeT uuTaTb CTepeorpaduyeckne nNpoekunm nu He onpegenset
CMMBOIbI rpaHen.

20.3. ®DoHA OLEHOYHbIX CpeacTB C(hOPMUPOBAHHOCTU KOMMNETEHLUN

MK-1. Cnoco6eH NpuMeHATb pe3yribTaTbl U3yYeHUsS BCeX acCNeKTOB reosiorm4yecKoro CTPOeHusi U UCTopum

reosiorm4yecKkoro pasBuUTUs TEPPUTOPUIA ANA peLueHUs CTaHAAPTHLIX 3a4ay reoflorMYeckon CbLEeMKU

1) 3aKpbIThle 3a0aHUS (TECTOBbLIE, CPEAHUN YPOBEHb CIOXHOCTM):

3AOAHNME 1. B kaknx KpucTannmyeckmx CTPyKTypax peannayeTcsa BaH-gep-BaanbcoBa XMMMUYECKasi CBA3b

— B cnouctbix
— B koopanHaumoHHbIx
— B ocTtpoBHbIX
— B kapkacHbIx

2) OTKpbITblE 3a4aHuSA (TECTOBbIE, MOBbLILLEHHbIN YPOBEHb CNOXHOCTH):

3AOAHME 1. Kakas xumuyeckasi CBA3b xapakTepHa AJ19 CaMOPOAHbLIX MeTarsioB

OTBeT: MeTannuyeckas

KpuTepuu 1 WKanbl oueHMBaHUA 3agaHuii Ans oLeHKU c)OpMUPOBAHHOCTU KOMNETeHLUUNA:

[ns oueHnBaHNA BbINOSTHEHUS 3a4aHWUI ncnonb3yeTca GannbHas wkana:

1) TecTOBbIE 3a0aHUS:

e CpegHViA ypoBeHb CIOXHOCTU (B (hOPMYNUpPOBKe 3adaHus MepeyncrieHbl BCe BapuaHTbl OTBeTa (Ha

Obpa3zogamenbHOM riopmarie «3neKmpoHHbIU yHusepcumem BlY» pearnu3ogaHbi C MOMOWbLI 80MpOCo8
cnedyruwux murnos: MHOXeCmeeHHbIU 8bI60p, 86PHO/HEBEPHO, HA cOOMeBemcmeue, 8ce Uu HU4e2o0)):

1 6ann — ykasaH BEpPHbIN OTBET;

0 6annoB — ykasaH HEBEPHbIV OTBET, B TOM YUCIE YaCTUYHO.

MOBBLILLEHHbI YPOBEHb CIMOXHOCTM (B hOpMynMpoBKe 3afjaHusA OTCYTCTBYKOT BapuaHTbl OTBeTa (Ha
Obpa3zogamenbHOM riopmarie «3neKmpoHHbIU yHusepcumem Bl'Y» peanuszogaHb! ¢ MOMOWbK 80IPOCO8
cnedyrwux murnos; KOpomkul omeem, 4ucrioeol omeem)):

2 BGanna — ykasaH BepHbIil OTBET;



o 0 6annoB — ykasaH HEBEpPHbIA OTBET, B TOM YNCIIE YACTUYHO.

2) pacyeTHble 334341, CUTYaALIMOHHbIE, MPAKTUKO-OPUEHTMPOBAaHHLIE 3ada4u / MUHU-Kelickl (Ha Obpa3osameribHOM
nopmarne «3NeKmMpPOHHbIU yHUsepcumem BIY» peanusoeaHb! ¢ MOMOUWbIO 80IPOCO8 mMuria 3CCe):.

e  CpefHWIA YPOBEHb CIIOXHOCTHU:

e 5 DannoB — 3agada pelleHa BepHO (MOMyyYeH NpaBWfbHbIA OTBET, 0OOCHOBaH (apryMeHTMpOBaH) Xopn
peLleHns);

e 2 Ganna — pelleHWe 33Jayn COOEPXKUT He3HaAYMTEmNbHbIE OLWMWOKMA, HO MNpPUBEAEH MNpPaBWUIbHBIN XO4
PacCy>XOEHUI, NN NOSyYeH BEPHbIA OTBET, HO OTCYTCTBYeT 060OCHOBaHME XOA4a ee peLleHusl, Unn 3agada
peLleHa He MOMHOCTLI, HO MOMyYeHbl NMPOMEXYTOYHbIE pe3ynbTaThl, OTpaXalLwme NpaBUbHOCTL XoAaa
peLLeHNs 3a4auun, Unu, B Cnydae ecnun 3agaHne CoCToMT U3 peLleHust Heckonbkunx nogsanay, 50% koTopbix
peLleHbl BEPHO;

e (0 bannoB — 3agava He peLleHa MK pelleHne HEBEPHO (XOL pelleHust owmnboyeH unu copgepxu rpyoble
oWwnbKN, 3HAYMTENBHO BRUSIOLLME HA JanbHeNLee n3y4eHne 3agaydn).




