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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

51.B.09 Kpuctannorpadusg n Kpuctannoxmmmg

1. Koa n HanmeHoBaHue HanpaBneHua nogrotoBku/cneuunanbHocTu: 05.03.01 Neonorus

2. npO(bVIﬂb noaroToBKu/cneymnanusauua: reonormyeckasl CbemMka n nouckn TBepAabIX

NMoNe3HbIX NCKONaeMbIX

3. KBanudumkauusa (cteneHb) BbinyCKHUKa: bakanasp

4. dopma oby4yeHua: OyHas

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUNNUHBLI: MUHEpPanornm, netTporpadoum un
reoxvmum

6. CoctaButenu nporpammbl: Pe3Hnkoa Onbra NpuropbeBHa, K. r.-M. H., OOL.

7. PexomeHaoBaHa: Hay4YHO-MEeTOANYECKUM COBETOM reoriorm4eckoro dpakyrnbTeTa,
npoTtokon Ne9 ot 29.05.2023

8. YuebGHbIM roa:_ 2023-2024 CemecTp(bl): 2




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenbto ocBoeHMs y4ebHON ANCUMNNHBI ABNAETCA:
- noarotoBka 6akanaBpoOB, KOMMNETEHTHbIX B ABYX B3aUMOCBSA3aHHbIX 06nacTax:
reomMeTpu4ecKon Kpuctannorpaum n KpucTanioxumMmm, Briagetolmx 3HaHUSIMN TeopeTUYECKNX
3aKOHOB M MpaKTU4EeCKMX METOAOB OnpederieHns CMMMEeTPUM KpucTanmnoB, obnagaromx
YMEHUAMM W HaBblkaMW COCTaBfieHUA KpucTannorpadguyeckux ¢opMys, NocTpoeHus
cTepeorpadn4eckmx NpoeKL M, onpeaeneHns CMMBOSIOB rPaHen, a Tak Xe HaBblkaMn OnMcaHns
KPUCTaNIOXMMUYECKNX CTPYKTYP.
3apayum y4ebHON OUCUUNNNHBI
- dopmMmmpoBaHne y obyyaemblx MNpeacTaBfeHMA O Kpuctannorpauyeckon CUMMeETPUn
KpUCTanmoB U KPUCTaNNIOXMMNUYECKUX CTPYKTYpaXx;
- nony4yeHve oby4yaembIMU 3HAHUW O KpUCTanme M KpUCTaninyeckoM BellecTBe U yMeHue
NPUMEHATb 3HAHWUSA, MOMYYEHHbIE B XO4Ee WM3YyYeHUs OUCLMUMNINHBI B NPaKTUY4ECKON U Hay4HOM
paborTe;
- npuobpeTeHne ob6yd4aemMbiMM HaBbIKOB B OMNpeaesieHun CUMMETPUM BHELWHUX opm
KpUCTanmnoB, MNPUMEHAS W3BECTHble 3aKOHbl B3aMMOLEWCTBUS 3fEeMEHTOB CUMMETPUM U
NCNonb30BaThb NONyYEHHbIE YMEHNSA B HAYYHO-UCCNEeA0BaTENbCKON AEATENbHOCTH.

10. MecTo y4yeb6HOM aucumnnuHbl B cTpyktype OOIl: bnok b1, YacTtb, hopmupyemas
y4yacTHMKamMu obpasoBaTeNbHbIX OTHOLUEHUN.

[Mpn OCBOEHUM JaHHOW AUCUMMAMHBI HEOBXOANMbI 3HaHUs, NpUobpeTeHHble obyyalWwmnmMmncs B
pamMkax cregylowmx gucuunnuH: MatemaTtuka, Xummsa u Pusmka, B CBOK o4vepedb OHa
npegBapsieT Takue aucumnivHbl  Kak:  MuHepanorus, Kpuctannoontuka, [leTporpadus,
reoxumung.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpaMmmbl (KOMMNEeTEHLUAMU BbINYCKHUKOB):

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMNeTEHUUN

MK-1 CnocobeH NnK1.2 Paznenser no 3HATb. OCHOBHBIE CBOMCTBA KPUCTAIJIOB, BHBI
NPUMEHATb BCIICCTBCHHOMY CHMMETPHM U CHMMETPUYHBIE MOpeoOpa3oBaHUs
pesynbTathbl cocTaBy ¢ KPHUCTAIOB,  COOTBETCTBYIOIIMX  KOHKPETHBIM
n3yyeHus Bcex HCI0JIb30BaHUCM MHHEpajgaM, B CBS3H C HX KIaCCH(PHKAIIMOHHOM
acrnekTos (busnyeckux CBOUCTS, TPUHA/UTEKHOCTBIO, OCHOBAHHO Ha ux

reonorn4eckoro AAQHHBIX JINTOJIOTO- | KpPHUCTAINIOXMMHYECKOM CTPYKTYPHOM CTPOCHHH.
CTpOeHUs 1 NeTPOrpagHiecKuX, YMETb. npuMEHATh, TOJYYEHHBIE 3HAHUI O
ncTopun TANICORTONOTHHICCKUX, | yhycranme M KPUCTAIIMYECKOM —BEIIECTBE MPH

reonggs:iﬁzoro CTTGE)IEICI;TYF;:I’;X’ pabote ¢ peabHbIME MHHEPAIBHBIME (OpPMaMH;
. epgm opuit a5 HeTpOXHJEI)%CK’HX , | BNaneTs (MMeTb HaBbIK(M)): omperemsts
peLLeHMs FCOXIMIICCKIX DJIEMEHTBl CUMMETPHH, HAXOAUTH MPOCThIE (HOPMBI,
CTaHAAPTHBIX S —— COCTAaBJIATh HPOEKIIKH, paborarb c
safay JO— KPUCTAUIMYECKUMH CTPYKTYPaMU W PasleisTh [0
FEONOrMIECKO MArMaTHIECKHE, BENICCTBCHHOMY ~ COCTaBY € HCIIOJb30BAHHEM
ChEMK MeTaMOphOTeHHEIE B busnyeckux _ CBOWCTB  JIAHHBIX  CTPYKTYpHBIX
Metamopucckne | HCCICAOBAHHMI 0CaJl0YHbIE, MarmMaru4eckKue,
o6Gpasosams paifora MeTaMOp(l)OFeHHE)Ie u MfTaMOp(l)I/I‘{eCKI/Ie

S ——— 00pa3oBaHus palioHa F€0IOTHYECKON ChEMKH.
ChEMKH

12. O6beM AncuUNnHbI B 3a4eTHbIX egunHuuax/yac. — 2 /72

dopma NPoOMeXyTOYHOM aTTecTauum 3ayerT.



13. Bugbl yue6HoM paboThbl

TpynoemMkocTb
Bug yyebHoi paboTbl Bcero o cemecTtpam
Ne 2
AyOouTOpHbIE 3aHATUSA 38 38
nekunu 12 12
B TOM 4YmChe: npakTnyeckme
nabopartopHble 26 26
CamocTosaTenbHas paborta 34 34
B TOM Ymncne: KypcoBas paboTa (npoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn 0 0
(ak3ameH — 36 yac., 3a4em 0 yac.)
UToro: 72 72

13.1. CopepxaHue AUCLUUNIUHbBI

n/n Peanusauus
H pasgena
aumMeHoBaHue
pasfena AMCLANINHL CopaepxaHve pasgena gUCLMNINHbI ANCLMNINHBI C
NMOMOLLIbIO OHNAaWNH-
Kypca, QYMK
1. NNekuun
1.1 MoHaTne o kpuctanne | Kpuctannsl n nx ocHoBHble CBONCTBA. [[eomeTpuyeckas
W KpUCTannn4yeckom Kpuctannorpadus.
BeLlecTBe
1.2 Buagbl cummeTpumn n Bsanmogencresne aneMeHToB CUMMETPUMN.
3aKOHbI TpuguaTb ABa B1uga cummMmeTtpuu. NMNoHATUA 0 BbiBOAE
3akoH noctosHCcTBa yrnoB. 3akoH Matow.
1.3 OCHOBbI y4eHusi o KoopAuHaUMOHHbIE CUCTEMBI.
CTPYKTYpe KpUCTanmoB | YcTaHOBKa KpUCTasoB
OCHOBbI y4eHUs 0 CTPYKTYype Kpuctannos (0gHOMEPHbIV
pag, OByMepHasa pelleTka, TuMbl MMOCKUX  CEeTOK,
NPOCTPaHCTBEHHAA pelueTka, SMNEeMEHTbl CUMMETPUM
NPOCTPaHCTBEHHbIX PELLETOK).
Tunbl CTPYKTYP. MNpUHUMMBLI ABONHUKOBAHWS.
14 OcHOBHbIEe NOHATUSA KoopanHaunoHHoe yucno. KoopAnHaunoHHbIN
KpUCTanIoxmmmm MHOrorpaHHuK. Yncno dopmynbHbIX eguHuL. ATOMHbIE
M MOHHble paauyckl. [NaBHenLwne TUnbl CBA3EN.
3ayeTHOe 3aHATME
2. JlabopaTopHble paboThbl
2.1 MoHaTne o kpuctanne | OnpegenexHne aNeMeHTOB CUMMETPUN Ha MOOENAX
N KpUCTanIn4yeckom KpucTannos
BellecTBe
2.2 Buabl cummeTtpun n OnpegeneHne CUHIOHUIN U KaTeropuin.
3aKOHbI OnpegeneHue NpocTbix (POpPM HU3LLEN KaTeropum
OnpegeneHne NpocTbiX QOPM CpeaHeEn KaTeropum
OnpegeneHne nNpocTbiX OPM BLICLLEN KaTeropmm
MpuHUMNBI 1M 3aKOHbI MPOEKTUPOBaHUSA. YCTaHOBKa
KpucTannos
[MpoekTnpoBaHUe 3NeMeHTOB CUMMETPUM
MpoekTnpoBaHue rpaHein kpuctannos. OnpeneneHue mx
CYMBOIIOB.
MpakTnyeckas paboTa ¢ MOAENAMN KPUCTANSIOB
2.3 OCHOBHbIe NOHATUSA lMoacyeT  KOOpPAMHALMOHHOIO  4Yucrna WM yucna

KPpUCTaniaoxmmmn

bOpMYnbHbIX €AMHULL B CTPYKTYpPax KpUCTaIsIoB.

13.2. Tembl (pa3gensl) AUCUUNIUHBI U BUAbI 3aHATUN

e |

HanmeHoBaHue TeMbl

| Bugbl 3aHaTU (Yacos)




n/n (pasnena) AucLMNAMHLI Jlekumm | MNpaktnyeckne | JNlabopaTopHbie CaMO;;%lTTanHaﬂ Bcero
1 lMoHATMe o KpucTanne un > i i > 4
KpUCTannn4yeckom BeLecTse
Buabl CUMMETPUN N 3aKOHBI 4 - 22 8 34
3 OCHOBbI y4eHMs O CTPYKTYype > i > 12 16
KpUCTannos
4 OCHOBHbIE NOHATUSA 4 i 2 12 18
KpUCTannoxmmmnm
Ttoro: 12 - 26 34 72

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs No 0OCBOGHUIO AUCLIUNIMUHDI
O6yyvatoLmmen crnepyeT cnonb3oBaTth onybrMkoBaHHbIE MeToANYECKe Nocobus 1 y4ebHMKM Mo Kypey
«Kpuctannorpadusi 1 KpUcTannoxmMusi» U3 cnucka nutepaTypbl, a Tak Xxe pekoMeHayeTcs
camocTosiTeNnbHas paboTa ¢ MOAENs MU KPUCTANOB U KPUCTaNIMYECKUX CTPYKTYP.

[na OaHHOM AMCUMNIMHBI UMEEeTCS 3MEKTPOHHBIN Kypc, rae pasMeLleHbl Npe3eHTauun, CCbINKM Ha
nuTepaTypy, BONPOChI A1 CAMOKOHTPOIS, 3a4aHNs Ans TeKyLlen aTTecTaumu.

Bua pa6oTsl MeToam4yeckne ykasaHus

Nodzomoeka Jlekuus sBnsieTca BakHewnwwen copmor opraHnsaumm yd4ebHoro npouecca, 3HakoMUT C
K nexkuusiM, paboma ¢ | HOBbIM MaTtepuasniom, pasbsAcHSAeT y4yebHble 3feMeHTbl, TPyAHble ANS MNOHUMaHWS,
npe3eHmayUOHHbIM cuctemaTnampyet ydebHbI MaTepuan M opueHTUpyeT B y4yebHoM npouecce. B xope

Mamepuanom u NEKUMOHHBIX 3aHATWUIA  peKkoMeHAyeTCcs: a) BEeCTU KOHCMeKTMpoBaHuWe yyebHoro
cocmasrieHue maTepuana, obpallaTb BHMMaHWe Ha KaTeropuun, OPMYIIMPOBKM, pacKpbiBaloLine
KOHCHEKMa coepXaHve TexX WNW WHbIX SIBEHUA U NpOLIeCCOB, Hay4Hble BbIBOABI U MpakTU4eckme

pekomMeHZaumn, MONOXUTENbHBIN ONbIT MccnegosBaHun; 6) octaButb B paboymx
KOHCNeKTax Mnons, Ha KOTOpbIX AenaTb MOMETKM W3 pPeKOMEeHAOBaHHOW nutepaTtypbl,
OOMNONHSALWNEe MaTepuan NPOCNyLWaHHOW Nekummn, a Takke noayepkuarome ocobyro
B&)XHOCTb TEX WM MHbIX TEOPETUYECKMX MONOXEeHWN; B) 3adaBaTb MpenogaBaTento
YTOYHSIOWME BOMPOCHI C LENb YSACHEHUS TeOopeTUYECKUX MOSIOXKEHUN, paspelueHust
CNOpHbIX CUTyauun; r) pgopabaTbiBaTb CBOW KOHCMNEKT feKuuu, pgenas B HEM
COOTBETCTBYIOLLME 3aMMCUM W3 NUTepaTypbl, PEeKOMEHAOBaHHOW MpenogaBaTeneMm u
npegycMoTpEHHON y4ebHOM NporpaMmMon

JlabopamopHsbie Na6opaTtopHble 3aHATUSA NpeanonaratT UX NpoBeAeHUe B pasfnnyHbIX opmax, ¢ Lenbo

3aHsamus BbISIBNIEHUSI MOMYYEHHbIX 3HaHWIA, YMEHWIN, HaBbIKOB WU OCBOEHHbLIX KOMMETEHUMUA C
npoBedeHNEM TeKyLIMX aTTecTauuii. JlTabopaTopHble 3aHATUS MOTyT ObiTb HanpaBeHbl
Ha OCBOEHME COBpeMeHHOro obopyaoBaHusi U NPOrpaMMHbIX CPeacTB (NMPOrpamMmMHOro

obecneyeHuns) B AUCUUNIIMHAPHON 06nacTu, a Takke NpoBEAEHUS SKCNEPUMEHTAarbHbIX
ncecnegoBaHUN.
. Mpu nogrotoBke K jabopamopHOMy 3aHIMuK HEeOOXOAUMO  U3y4uTb

TeopeTU4eckMn Mmartepuarn, KoTopbii OyoeT MCnonb30BaThbCA B XOAE BbINMOSIHEHUS
nabopatopHon paboTbl. HyXHO BHMMaTENbHO NpoYMTaTb MeTOAMYecKOoe YyKasaHue
(onucaHve) k nabopatopHon paboTe, npogymaTtb nNnNaH nposBedeHuss paboThbl,
noarotoButb Heobxogumble 6GnaHkm w  Tabnuubl gnsg  3anucen  HabnwAeHWN.
HenocpeacTBeHHO BbiNonHeHWo nabopaTopHo paboTbl MHOrAa NpeawecTByeT KpaTKun
onpoc obyyalowmxca npenogaBarteneM Ans BbISBMNEHWUA WX TOTOBHOCTU K 3aHATUIO.
Onpoc obyvatowmxca MOXeT NPOXoAuTb B UrpoBOW ¢popMe Tuna «BuKTOpuHa» unu
«Ckaxu mHauey. MNpu BbINONHeHUN nabopaTopHon paboTbl, kKak NpaBumo, Heobxoanmbl
cregyowune onepaumun: a) uaMepeHme (OU3NYECKNX CBOWCTB FOPHBLIX MOpof; ) aHanwms,
0bpaboTka gaHHbIX 1 0000LEeHNe pe3ynbTaToB; A) 3awuTa pesynbTtatoB. [pun 3awmrte
pe3ynbTaTtoB npenogaBaTenib 6ecenyeT CO CTYLEHTOM, BbISIBIAA TNyOMHY MOHUMaHUS
UM MONYy4YeHHbIX pe3ynbTatoB. PesynbTaTbl BbINONHEHUS nabopaTopHbIX 3agaHun
3aHocsTca B Google-AoKyMeHThI.

Koxcynbmauuu KoHcynbTauum npegnonaraloT BTOPUYHLIA pa3bop yv4ebHoro matepuana, KoTopbii nuGo
cnabo ycBoeH obGydawlmmnucsa, nNnbo He ycBoeH cobceM. OTcloJa OCHOBHas Lenb
KOHCYNbTaUWiA — BOCMOMIHEHWE NpPoGEenoB B 3HaHMSAX CTydeHToB. K Takomy Buay
KOHCYNbTaLMWiA OTHOCATCA TeKyllue WHAMBUAOYyalbHble W TPYMNMoBble KOHCYNbTauuu no
yyeGHOMY npeaMeTy W MpeadKsamMeHaUMoHHble KoHcynbTauun. Bmecte ¢ Tem Ha
KOHCYNbTaUMsX npenodaBaTesflb MOXeT pa3bsCHATb Cnocobbl AeNCTBUMA U NPUEMbI
CaMOCTOATENbHON pPaboTbl C KOHKPETHLIM MaTepuanoM Wnu Mpu  BbINOMHEHWUM
KOHKPETHOro 3agaHua. K TakoMy BUAY KOHCYMbTauui GyoyT OTHOCUTLCA KOHCYMbTaLmm
Mo KYPCOBbIM U AWUMMIOMHbBIM paboTamM, KOHCYNbTauuv B nepuos npoBedeHnst y4eGHbIX U




MPOM3BOACTBEHHBIX MPAKTUK. TakMe KOHCYSbTauuu MOTyT MPOBOAWUTHLCS M C MOMOLLBHO
SMEKTPOHHONM MoYThl. PekomeHaauusi: 4ToObl KOHCYNbTauusi Mpolunia pe3ynbTaTUBHO,
BOMPOCHI HY)KHO rOTOBUTL 3apaHee

lNodzomoeska K
mekyuweu
ammecmauuu

TekyLlasi aTTectaums — 3T0 KOHTPOb NpoLecca OCBOEHMS 00yYaloLWmnMmncsa cogepxaHus
obpasoBaTtenbHbIX nNporpamM, (OPMMPOBAHMS  COOTBETCTBYHOLLUMX  KOMMNETEHLUN,
nepBuYHbIX  NPO(ecCUoHanbHbIX YMEHUMA U HaBbIKOB, OLEHKa pe3ynbTaToB
CaMOCTOSATENbHON  OedATenbHOCTM obydatowmxcd. dopma npoBedeHus  Tekyllewn
aTTecTauum MOXeT OblTb YCTHOM WM MUCbMEHHOMW, a Takke C WUCNONb30BaHUEM
COBpPEMEHHbIX MHPOPMALMOHHBIX TEXHONMOMMN. BO3MOXHbI cregytolme hopMbl TEKyLLEN
aTTecTauun: a) KOHTponbHas paboTta; 6) Kpyrfbli CTON, AUCKYCCUSA, NOneMuKa, UCnyT,
nebatbl; B) NpoekT; r) pedepar; O) Aoknag, coobuieHue; X) cobecegoBaHue; 3)
TBOpYECKoe 3ajaHue; 1) TecT; K) acce u Ap. Tekywas aTrectauus OCyLecTBAsieTca ¢
npMMeHeHvem doHaa oueHoYHblx cpedctB (KAMbl, KOMMMEKTbl pasHOYPOBHEBbIX
3agaHvi, 3agaym 1 T.n.). [pun NOAroToBKe K TEKyLLen aTTectauun HeobxoamMmMo, N3y4mTb
KOHCNEKT nekuun, pasgenbl  y4yebHukoB UM yd4ebHbIXx nocobun, npopaboTtatb
peKoOMEeHAO0BaHHYO OOMNONHUTENBHYIO nuTeparypy, caenatb 3anvcu no
PEKOMEHAOBAHHbLIM UCTOYHMKAM. BO3MOXHOCTb MCNOMb30BaHMs OOyYaloWMMUCa Ha
Tekyllen arrectaumMm Yy4yebGHOW nuTepaTtypbl, CMAPaBOYHbIX MNocobun wn  Jpyrux
BCMoOMoOraTenbHbIX MaTepuarnoB onpegensdetca npenogasartenemM. PesynbTaThl TEKyLLEN
aTTecTauum MOryT YYuTbIBaTbCS MPU MPOMEXYTOYHOW aTTectaumm obydarolimxcs no
pelleHunto kKadeapbl.

CamocmosimerbHasi
paboma obyuarouwiezo

CamocTosaTensHasa pabota oby4varolierocs SBNsS€TCS OCHOBHbIM CPEACTBOM OBMafeHuUs
y4yebHbIM MaTtepuanoMm BO Bpemsl, cBOOOAHOe OT obs3aTenbHbIX Y4YeOHbIX 3aHATUN.
MoxeT BbINOMHATECA B OMbnunoTeke, yyebHbix kabuHeTax, KOMMbIOTEPHbIX Kraccax, a
Takke B [OOMALIHUX YCIOBUSX. YuebHbii  MaTepuan y4yebHOW AMCUMMNUHLI,
nNpeaycMOTpeHHbIn  paboyMm  y4yebHbIM NMaHOM Ans ycBOeHus ofyyallumMmcs B
npouecce CaMOCTOSATENbHOM paboTbl, BLIHOCUTCSA Ha MPOMEXYTOYHYI aTTecTauuto
Hapsay € y4yebHbIM MaTepuanom, KOTOpbI paccMaTpuBancs npy nposegeHun yyebHbix
3aHaTMN. CamocTtosTenbHas paboTta obydyarwmxca BO BHeaygUTOPHOE BPEMSA MOXET
COCTOSATb M3: @) MOBTOPEHWs NEKUMOHHOro martepuana; 6) noaroToBKM K CeMuHapam
(NpakTUYecknM 3aHATUSM); B) U3YyYEeHUs y4eOHOW U Hay4yHOW nuTepatypbl; ) n3yyYeHus
HOPMaTUBHbIX MPaBOBbIX akTOB (B T.4. B 3MEKTPOHHbIX Ba3ax AaHHbIX); O) pelueHus
3agay, BblJaHHbIX Ha MPaKTUYECKMX 3aHATUAX; XK) NOArOTOBKM K KOHTPONbHbLIM paboTam,
TECTUPOBaAHWIO U T.A4.; 3) NOATOTOBKM K CEMMHApPaM YCTHbIX AOKNaAoB (COOOLLEeHUIA); un)
NoAroToBkM pedepaTos, 3CCe U MHbIX MHAMBWUAYANbHbIX MUCbMEHHbIX paboT Mo 3a4aHuio
npenogasaTtens; K) BbINOMHEHWS KypCOBbIX paboT, NPeayCMOTPEHHbIX Y4eOHbIM NaHoM;
N) BbIMNONHEHNS BbIMYCKHbIX KBanudunkaunmoHHbIX paboT u ap.; M) BblaeneHve Hambonee
CMOXHbIX U NPOBNEMHbIX BOMPOCOB MO M3y4aemow Teme, MoslydeHWe pasbACHEHUN U
pekoMeHAauuin no pJaHHbIM BOnpocam C npenogaBaTensamu pakynbTeTa Ha WX
KOHCYNbTauusix; H) NpoBedeHMe CaMOKOHTPONS MyTeM OTBETOB Ha BOMPOCHI TEKYyLLero
KOHTPOMNSA 3HaHWW, pelleHusi NPeacTaBrieHHbIX B Yy4ebHO-MeToau4vecknx Martepuanax
pabodyeln nporpaMmMmbl AMCUMNNUHBI 3aga4y, TECTOB, HanucaHws pedepaToB UM 3cce Mo
OTAeNbHbIM BONPOCaM M3y4aemMon TeMbI

lModzomoska K
rpomMexXymoyHol
ammecmauuu:
aK3ameH/3avyem/
3a4yem c ouyeHkol

lMpomexyTouHass aTTecTauMsl HarnpaBfeHa Ha MpOBEpPKY KOHEYHbIX pe3ynbTaToB
00yyeHus, BbISBNEeHNe CTEeNeHM YCBOEHUS 0By4aloLmMMNCa CUCTEMbI 3HAHWUWA, YMEHUN U
HaBbIKOB, NMOMYYEHHbIX B pe3ynbTaTe U3ydyeHus AaHHOW AUCLMNIUHBI.

MogroToBka K 3K3amMeHy/3ayeTy/3aveTy C OLEHKOW BKIoYaeT B cebsA Tpu aTana: a)
camocTosATenbHas paboTa B TeyeHue cemecTpa; 6) HemocpeAcTBeHHas MOArOTOBKa B
OHW, MpejwecTByOWMe 3a4yeTy/3aveTy C OLEHKOW/ak3aMeHy no TemaM Kypca; B)
noaroToBka K OTBETY Ha BOMPOCHI, cogepxalimecs B bunetax. B nepvog noarotoBku
obyyaloLwumiics BHOBb obpallaloTcs K NporaeHHOMY ydebHoMy maTepuany. NoaroToBka
OCYLLECTBMNAETCA Ha OCHOBaAHUM METOAMNYECKUX peKoMeHAauni No AUcuUmMnivHe n cnucka
BOMNPOCOB U3y4yaeMow AMCLMMNINHBI, KOHCMIEKTOB NTEKUMI, y4eBHUKOB 1 y4ebHbIx nocobun,
Hay4HbIX cTaten, nHdopmaumm cpefbl UHTEPHET. [na NONHOTLI y4ebHOoW nHdopMaummn n
€e CpaBHEHUs Nny4lle MCMonb3oBaTb HE MeHee ABYX y4ebHukoB. OGyyarowuincs Bnpase
caM npugepxuBatbCca NO6OM M3 NpeacTaBneHHbIX B Yy4eOHMKax TOYeK 3peHus Mo
CcropHon npobrneme (B TOM 4ucre OTNMYHOM OT npenodaBaTernsl), HO Mpu YCrOBUU
[OCTaTOMHOW Hay4yHou aprymeHTauun. OCHOBHBbIM WMCTOYHWKOM MOAFOTOBKM K 3ayeTy
ABMSAETCA KOHCMNEKT Nekuui, rae yvyebHbIi maTtepuan gaeTcs B CUCTEMAaTU3NPOBaHHOM
BMOE, OCHOBHblE MOJIOXKEHWS €ero AeTanu3vpyloTcs, NOAKPENNsATCS COBPEMEHHbIMU
daktamn n uHdopMaumen, KOTopble B CUITy HOBU3HbI He BOWNWM B ONybrnvKoBaHHble
neyaTHble UCTOYHUKM. B xoge noarotoBku K 3k3ameHy obyvarowmmcss Heobxoammo
obpaluaTtb BHMMaHWEe He TOMbKO Ha YPOBEHb 3aMOMWHAHMWSA, HO U Ha CTeneHb NOHUMaHUs
nanaraembix npobnem. 3Jk3ameH/3ayeT/3avyeT C OLEHKOW NPOBOAUTCA MO BOMpocam,




| OXBaTbIBaKOLWMM BECb NPONAEHHbLIN MaTepuan.

15. lNepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeET,

Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmMeemcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n McTouHMK

Eropos-Tucmerko HO.K. Kpuctannorpadus un kpuctannoxmmus: y4ebHuk / KO.K. Eropos-TucmeHko; nog pea.

1 akagemuka B.C. Ypocosa // M.: KOY, 2005.- 592 c.
botiko, C. B. Kpucmannoepagusi u muHepanoausi. OcCHO8HbIe NoHAMuUs [QnekmpoHHbIl pecypc]: y4ebHoe
2 nocobue / C.B. boliko ; MuHucmepcmeo obpa3ogaHusi u Hayku Poccutickoli ®edepayuu ; Cubupckuli

®edepanbHbili yHUsepcumem.— KpacHosipck : Cubupckull ¢pedeparnbHbili yHugepcumem, 2015 .— 212 c.:
mabn., un. — bubnuoep.: c. 190-194 .— Pexum docmyna http://biblioclub.ru/

6) gononHuTenbHasa nNuTeparypa:

Ne n/n NcToYHMK
EropoB-Tucmerko HO.K. Kpucrannorpadwusa: ydebHuk gns ctyd. reon. cneud. BysoB / HO.K.
1 EropoB-Tucmenko, I".I. JlutenHckas, KO.I. 3aranbckas ; noa pea. B.C. Ypycosa .— M. : N3g-Bo

Mock. yH-Ta, 1992 .— 287 ¢

Baranbckas HO.I". F'eomeTpuyeckasn kpuctannorpadus : y4ebHuk Ana ctyq. reon. cnew. By3oB /
2 O.I". 3aranbckas, .. JlutBuHckas, HO.K. Eropos-Tucmenko .— 2-e usa., nepepab. n gon. — M.
: 3g-Bo MockoBckoro yH-Ta, 1986 .— 165 ¢

Eropos-TucmeHnko O.K. Kpuctannorpadwms : y4ebHuk gnsa ctyg. reon. cneu. By3oB / HO.K.
3 Eropos-TucmeHko, I".I1. JiuteBuHckas, tO.I. 3aranbckas ; nog pea. B.C. Ypycosa .— M. : U3g-Bo
Mock. yH-Ta, 1992 .— 287 ¢

4 YpycoB B.C. TeopeTtuyeckas kpuctannoxmmms / B.C. Ypycos // M., MI'Y, 1987. — 272 c.

5 Bokun I'.B. Kpuctannoxumums / I'.b. bokui // M., Hayka, 1971. — 399 c.

6 CoBpeMeHHas kpuctannorpadgus: B 41. T1 CummeTpus Kpuctannos. MeTtoabl CTPYKTYpHOW
kpuctannorpadcdun/ Pea. 6.K. BanHwTelH // M., Hayka, 1979.- 383 c.

7 CoBpeMeHHas kpuctannorpadgus: B 41. T 2. CtpykTypa kpuctannos. / Peq. b.K. BanHwTenH //
M., Hayka, 1979.- 360 c.

8 CoBpeMeHHas kpuctannorpadgus: B 41. T. 3: ObpasoaHue kpuctannos. / Peg. B.K.

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

Monoe I'.M. Kpuctannorpadwus / .M. Monoe, N.N. LladpaHoBcknii // n3g. 5-e. YuebHuk ans
9 CTYAEHTOB reonIorM4Yeckmnx creumanbHoOCTeN BbicLLNX y4ebHbIX 3aBegeHuin. M., «Bbiclias
wkonay, 1972. — 351 c.

B) MH)OPMaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (OuUManbHble Pecypchl MHTEPHET)*:

Ne

n/n Pecypcebl

1 3HB BopoHexckoro rocygapCTBeHHOro https://lib.vsu.ru
yHuBepcuTeTa

2 OBC "YHuBepcutetckasa bubnumorteka online” https://biblioclub.ru

3 OneKkTpoHHO-6nbnNuoTeyHasa cuctema http:/Awww.studmediib.ru
«KoHCYnbTaHT cTyaeHTa»

4 ONeKTpOHHO-6MbnnMoTeyHas cuctema_«J1aHby https://e.lanbook.com/

5 Hay4Has anekTpoHHas 6ubnvoTeka https://elibrary.ru/

6 OMIEKTPOHHbIA  Kype  «KpucTannorpacpus - u https://edu.vsu.ru/course/view.php?id=4734
KPUCTaNIOXUMUSI»
BecnnaTHeln  HEKOMMep4Yeckui  CrpaBOYHO-

7 obpasoBatenbHbIi  noptan  gna  reonoros, | http://www.geokniga.org/
CTYOEHTOB-TeonoroB
BbecnnatHbIi  HEekOMMep4Yeckuin nopTan C

8 Hay4HO-NonynsipHoW u y4yebHon nutepaTypon | http://www.jurassic.ru/amateur.htm
Mo reonormuu



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

* BHavane ykasbiBaotca OBC, ¢ koTopbiMM wumeroTcs goroBopa y BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpasoBartenkbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, Memodou4dyecKue ykKa3aHusi MO 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

Ne n/n NcToYHmK

Kpuctannorpadus n kpuctannoxmmums (yyebHo-meToamyeckoe nocobue). By, 2019r. cocr.
1 O.l". PesHukoBsa, A.FO. Anbbekos, J1.B. NoH4aposa, M.H. YepHebiwosa, B.B. A6pamos, I1.C.
Bowiko n gpyrne — BopoHex. N3gaTensckuii gom BI'Y, 2019 .— 74 c.

17. UHcpopmMaLMOHHbIE TEXHOSOMMKU, UCNosib3yeMble ANA peanu3auum y4eoHowm
ANCLUUNIINHBI, BKINOYaa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (NMpu Heo6xXO0AMMOCTH)

I'Iporpamma KypCa peannsyetcda C nNpuMeHeHnemM 3N1eKTPOHHOro o6yquM;| n  ANCTaHUMUOHHbIX
obpasoBaTenbHbIX TEXHOMOrMNn - 9NeKTPOHHbIN Kypc «KpucTtannorpadus n KpUCTanmnoxXumMus»
https://edu.vsu.ru/course/view.php?id=4734

Nen [MporpammHoe obecneyeHne

WinPro 8 RUS Upgrd OLP NL Acdmc

OfficeSTD 2013 RUS OLP NL Acdmc

HeuckniountenoHble npaBa Ha [10 Kaspersky Endpoint Security ana 6wusHeca - PacuvpeHHbin
Russian Edition

4 | MNMporpammHasl cuctema Ans OOGHApPYXEHUS TEKCTOBbIX 3aMMCTBOBAHUM B Y4Y4E€OHbIX UM Hay4vHbIX
pabotax AHTunnarnar.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

WIN |3

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

Peanusaums nporpaMmmbl AMCUMMNIMHBLI TpebyeT Hanuums yd4ebHoro kabuHeTa n nabopatopun
KpucTannorpadumn 1 KpUcTanioxmMmmm.

O6opynoBaHne yd4ebHoro kabuHeta: Tenesmusop PhilipsLED 55", HoytOyk TOSHIBA Satellite
A200-235, LCD-npoektop TOSHIBA TLP-X2500.

O6opynoBaHune nabopatopumn 1 paboumx mect nabopaTopumn: KONNEKUMs KpUCcTanimyeckmx
CTPYKTYP 1 MOAENen KpUcTanioB, MOAENM ONTUYECKNX NHAMKATPUC.

lMpoBeneHne Kypca BO3MOXHO C MPUMEHEHMEM ONCTAHUMOHHBLIX 06pa3oBaTeNbHbIX TEXHOOMN
Ha obpasoBatenbHom noptane BlIY (www.edu.vsSu.ru) OCYLLECTBMSAETCA C MPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHOW BUAEOKaMeEPONn U MUKPOCOHOM.

19. OueHou4HbIe cpeacTBa ANA NPOBeAeHUA TEeKyLen U NPOMEXYTOYHOM aTTecTauumn

Mopsaok OLEHKN OCBOEHUsT 0by4YaroLmMmmncs y4ebHoro matepurana onpegensieTcs cogepxaHnem
crieayoLwmnx pasaenos ANCUMNIINHGI

WHankaTop(bl)
Ne | HaunmeHoBaHue pasgena | KomneTteH
OOCTUXEHUS OueHouHble cpeacTBa
n/n | AMCUMNAMHBI (MOOYNs) ums(un)
KOMNeTeHumu
MMoHsATMe o kpucTanne un TecToBOe 3agaHue; aTTecTaums ¢
1 KpucTannmyeckom MK-1 MnK1.2 npyMeHeHeM NNnaTtopMbl ONEKTPOHHBIN
BELLEeCTBe yHuBeEpcuTeT
Buabl cummeTtpun n [MpakTnyeckoe 3agaHne aTTectaums C
2 3aKOHbI MK-1 MnK1.2 NpUMeHeHneM NnaTtopmMbl DNEKTPOHHbIN
yHUBEpcuTeT



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

WHankaTop(bl)
Ne | HaumeHoBaHue pasgena | KomneTteH
BOCTMKEHNSA OueHouyHble cpeacTBa
n/m | AMCUMNAMHBI (MOOYNS) ums(n)
KOMMeTeHumm
OcCHOBbI y4eHusi o TecToBOe 3agaHve aTTecTauus
3 CTPYKTYpe KpucTansios MK-1 MnK1.2 npuMeHeHneM nNnatgopMbl QNEKTPOHHbIN
YHUBEpCUTET
OCHOBHbIE NOHATUS TecTtoBoe 3aaHue aTTecTtaums ¢
4 KpucTannoxmmmu MK-1 MnK1.2 npuMeHeHneM nNnatopMbl NEKTPOHHbIN
YHUBEpCUTET
MpomexyTouHas aTTecTaums MepeyeHb BONpocoB
dopma KOHTpons — 3a4yeT

20. TunoBble OLEHOYHbIe cpeactBa M mMetToauyveCkune wmatepuanbl, onpepgensowiume

npoueaypbl OLleHNBaHUA

20.1. TeKywWwMn KOHTPONb yCneBaeMoCTu

Ana avcumnnuHbl «Kpuctannorpaduss U KpucTannoxuMmusi» npegycMoTpeHa ofHa Tekyllas
aTTecTauusi, KoTopasi COCTOUT U3 HECKOSNbKMX YacTel M pacTaHyTa BO BpPEMEHWU. TeKyLuii KOHTPOb
ycneBaeMoCTy MO AMCLMMIIMHE OCYLLECTBNSETCS C MOMOLLbIO CreayoLMX OLEHOYHbIX CPEACTB:

MpakTu4yeckoe 3apgaHue

. aTb HasBaHue Kaxxgomn NpocTon opMmsbl.

. CnpoektupoBaTtb 3N€MEHTbI CUMMETPUMN U FPaHu;
. OnpegennTb CMMBONbI FPaHen 1 NPOCTbIX PopMm.

o~NOoOOOThWNE

KpuTepun oLeHMBaHMS NpakTU4eckoro 3afaHus:

. OnpenennTb anemMeHTbl CUMMETPUM Mo Knaccudukauum bpase B Mogenu KpucTanna;
. OnpenennTb CUHIOHMIO U KaTEropuio K KOTOPOW OTHOCUTCS JaHHas Mofensb;
. MocunTaTtb KONMMYECTBO COPTOB rpaHen 1 NPOCTbIX opMm.

. YCTaHOBWTb MOAErb KpucTanna B KOOpaUHaUNOHHOW CUCTEME;
. HauepTtutb cTepeorpadmnyeckyto Npoekumto B BbIGpaHHOW CUCTEME KOOPAMHAT;

Kputepun

Bannbl

Obyuvatowuinca B norHOM obbemMe BbIMOMHMN 3afaHue:, onpeaensiet
3N1eMEHTbl  CMMMETpUM N0  MOAENsAM KpPUCTansoB, 3anucbiBaeT
Kpuctannorpaduyeckne opMynsl B cuMBOnuke bpaBa, HaxoouT u
npaBuMbHO  Ha3blBaeT  MpocTble  (opMbl, YMEeT  CTPoOUTb
cTepeorpacuyeckyro NPOEKLMIO U oNpeaensaTe CUMBOMbI FPaHeNn.

OTnnyHo

OOGyvatowniica  BbIMONHWA  3adaHue: BnageeTr TeopeTUYecKUMu
OCHOBaMM MO TeMe 3ajaHus, AaeT OTBEeTbl Ha [OMOMNHUTENbHbIE
BOMPOCHI, HO AOMYyCKaeT OWMWOKM MpW peLueHnn NpakTUYecknx 3agad,
onpegensier SnemMeHTbl CUMMETPUM MO MOAENsM  KpUCTannos,
3anunceiBaeT Kpuctannorpadguyeckne dopmynsl B cumeonuke bpass,
He Bcerga npaBuNbHO HaxoOuT U HasblBaeT NpPocTble PopMbl, yMeeT
CTPOUTL CTepeorpaduyeckyto NPoekuMio 1 onpegenstb CUMBOIbI
rpaHemn.

XopoLuo

OOyvatowuinca BnageeT 4acTUYHO TEOPETMYECKMMM OCHOBaMu Mo
TemMe 3ajaHusi, @parMeHTapHo crnocobeH pgaTb OTBET Ha
[AOMONMHUTENbHBIA  BOMPOC, HEe YMeeT MNPUMEHsITb TeopeTuyeckme
3HaHMA MPU peLLeHUN NPaKTUYecKUx 3agady - onpenensieT 3MemMeHThb
CUMMETPUN MO MOAENAM KPWUCTamnmnoB, oOLlIMGaeTcs B HanuMcaHuu
Kpuctannorpaduyeckux dopMyn B cumBonuke bpaes, He Bcerga
NpaBuIIbHO HAaxOAMT W HasblBaeT MpocTble (POpMbl, YMeeT 4uTaTb
cTepeorpadmryeckme NpoeKkLMn 1 onpeaensTb CUMBOIbI TPaHen.

YAoBneTBOPUTENBHO

OOGyvatoWwniica  AeMOHCTPUPYET  OTPbIBOYHbIE,  (PparMeHTapHble
3HaHuWs, JonyckaeT rpyOble OwWWbKM, He onpedensieT SreMeHTbl
CMMMETPUM MO MOZESISIM KPUCTarnsoB, He 3HaeT cMMBOIMKY Bpaea, He
HaxoOWT W He HasblBaeT npocTble (OpPMbl, HE yMeeT uuTaTb
cTepeorpaduyeckre NPoeKUnm 1 He onpeaensieT CUMBOSIbI FpaHen.

HeynosneTBopMTeano




CoNoArONONENE

[ER
o

11.

12.

13.

TecTtoBOe 3apaHue (nepevyeHb BONPOCOB)
ArperaTHble COCTOSIHUS BELLECTB. VIX 0COBEHHOCTM 1 OTNMYMNS Apyr OT Apyra.
MpocTpaHcTBEHHaA pelleTka. [oHATHE 1 BUAbI XXUOKUX KPUCTANMOB.
YTo Takoe KpucTtarns, ero oCHOBHble CBOMCTBA.
Kakne dourypbl Ha3bIBalOTCA KOHIPYSHTHBIMMN
Kakune urypbl HasbiBatOTCS 3HAHTUOMOPMHBIMU
YT0 Takoe aneMeHTbl CUMMETPUn
Teopema 0 AByx nepecekaroLmxcsa ocsax. PopMmynupoBska, crieqcraue.
TeopeMa 0 ABYX nepecekaroLmxcsa nnockocTsx. PopmMynupoBka, cnegcreme.
Teopema 0 HanMuMM OCK YETHOro NopsiAka u LeHTpa nHeepcum PopmMynnposka, cneacreue.
3aKoH MNOCTOSIHCTBA YINOB, onpedeneHne cMmBosnoB pebep
MpaBuna ycTaHOBKWN ANSA KPUCTAaNMoB HM3LWEN KaTeropum (Konm4yectTBo KOOPAMHALMOHHbBIX OCEN,
NX pasmepbl 1 Yribl MEXAY HAMW)

. MNpaBuna ycTaHOBKM AN KPUCTANIOB TeTparoHanbHOW M KyOGU4eCcKOM CUHIOHWIA (KONMYEeCTBO

KOOPOUHALMOHHbIX OCEN, UX pasMepbl U YrMbl MeXAy HUMU; COOTHOLLUEHUE KOOPAMHALMOHHbLIX
oceln ¢ anemMeHTaMm CUMMETpPUN)

MpaBnna ycTaHOBKM ONsl KPUCTAIOB rekcaroHarbHOM M TPUTOHANbHOW CUHIOHUA (KONMNYEeCTBO
KOOPAMHALMOHHBIX OCEeW, X pa3Mepbl U Yribl MeXay HUMK)

OCHOBHbIE TUMbI CTPYKTYP

(MaBHenLwLMe TUMbl XUMUYECKUX CBA3EN

KpVITepI/IVI oLueHnBaHMUA TeCToOBOro 3agaHuna:

Kputepun Bannbl

Obyuatowuinca yBepeHHO OTBEYaeT Ha MOCTaBMEHHbIE BOMNPOCHI, AaeT OTnnyHo
TOYHble (DOPMYIIMPOBKM U onpeaeneHms

OGyyvaowumiics oTBevaeT Ha MNOCTaBfieHHble BOMPOCLI, HO WHOrAa Xopouuo
owmnbaeTcs B TOYHOCTU (POpPMYNMPOBOK 1 ONpPeaeneHnn.
OOGyyvaowuniics oTBeyaeT Ha NOCTaBNeHHbIE BONPOCH! C OWMBKaMu, He YpoBneTBopuTENbHO

AaeT TOYHbIX (QOPMYMMPOBOK, HO Ha HaBoOASLME BOMPOCHI OaeT
NPUMEpPHbIE OTBETHI

ObGyyatowumiica He OTBEYaeT Ha NOCTaBMEHHbIE BONPOChI HeygoBneTBoputensHoO

20.2. MpomexyTo4yHan aTTrecTaums

MpomexyTouyHast aTTecTauuss no AWCUMIIIMHE OCYLLECTBISIETCS C MOMOLLUbI  CIEeayLmX

OLIEHOYHbIX CPEACTB:

CoNoUr~WNE

e
WN RO

[EEY
N

MNepeyeHb BONPOCOB K 3a4eTy:
ArperaTtHble COCTOSIHUS BeLecTB. VX 0COBEeHHOCTU 1 OTnu4ma Apyr oT apyra.
MpocTpaHcTBEHHas peweTka. [oHATNE 1 BUAbI XUAKUX KPUCTaNmMos..
YT0 Takoe KpucTanmn, ero OCHOBHblE CBONCTBA.
Kakve durypbl Ha3bIBalOTCA KOHIPYSHTHBIMMN
Kakune purypbl HasbiBatOTCHA 3HAHTUOMOPMHBLIMU
Y70 Takoe aneMeHTbl CUMMETPUU, KaKne aNeMeHTbl CUMMETPUM Bbl 3HaeTe.
Teopema o AByx nepecekarLmxcsa ocsx. PopmynupoBka, crieqcraue.
Teopema o0 AByX nepecekaroLmxcs nnockoctax. Popmynmposka, cneacraue.
Teopema 0 HannuumM ocx YeTHOro nopsiaka u LeHTpa nHeepcun PopmynmpoBka, CNeacTBue.

. 3aKOH NOCTOSIHCTBA YrNnoB, onpeaeneHne cMMmBorioB pebep

. 3aKOH uenbIx Yncen, onpeaeneHne CMMBOSOB rpaHem

. 3akoH nosicoB Beiica, onpegeneHne cMMmBona BO3MOXHOW rpaHu

. [paBuna ycTaHOBKM A115 KPUCTansoB HU3LWEeN KaTeropmum (KOrmy4ecTBO KOOPAMHALMNOHHBIX OCEMN,

NX pa3mepbl U yribl MEX4y HUMK)

.[paBuna ycTtaHOBKM ONs KPUCTanmnoB TeTparoHanbHOW U KyOUYeCKOM CUHIOHMIN (KONMYECTBO

KOOPAMHALIMOHHBLIX OCEWN, UX pas3Mepbl U Yribl MEXAY HUMU; COOTHOLUEHME KOOPAMHALMOHHbIX
OCel C anemMeHTaMn CUMMEeTpUm)



15.

16.
17.
18.

MpaBuna ycTaHOBKM ONs1 KPUCTAnNMoOB rekcaroHaslbHOM U TPUrOHaNbHOW CUHIOHWUIA (KONNUYEeCTBO
KOOPAMHALMOHHBIX OCEW, X pa3Mepbl U Yribl MeX4y HUMK)

3aKoH NOCTOSsIHCTBA YrnoB, onpeaeneHne cMMBOnoB pebep

3akoH nosicoB Belica, onpegeneHme cMmeosia BO3MOXHOW rpaHmn

MoHATMe npocTpaHCTBEHHON pelleTkn. O6bACHEHE NpaBUbHON reoMeTpu4eckon hopmbl

KpuUcTannoB pasHbiMU YYEHbLIMMU.
19. lNocTpoeHne NPOCTPaHCTBEHHOW peLLeTKN
20. MNeprog MaeHTUYHOCTH
21. TpaHcnaums
22. Bnabl nnockux ceTok

23. [NoHATME NPUMUTUBHON U CITIOXKHON siveek. Buabl CROXHbIX g4eek

24. T1NOCKOCTb CKOMb3SLWEro OTpaXKeHUs
25. BuHTOBOE BpaLleHne

26. [lomogecMunyeckme Kpmuctansol

27. [eTepoagecmMmyeckmne Kpuctannbl

28. MNpuHUMN NIIOTHENLLNX YNaKoBOK

29. KoopAanHaLMOHHOE YNCIO M KOOPAUHALMOHHbIA MHOTOrpaHHUK

,D,J'IFI oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIFI Ha 3a4yeTe Uucnonb3yeTcHd 2-6annbHasn  LWKana:

«3a4YTeHO», «He 3a4YTEeHO».

YpoBeHb
Kputepun oueHnBaHns KOMneTeHLMn chopmMmnpoBaH LWkana oueHok
HOCTMU
KOMMeTeHLMN
OO6yualowuinca yBepeHHO OTBEYaeT Ha MNOCTaBMNEHHbIE BOMPOCHI, | [108bILWEHHbIU
onpegensieT 3nemMeHTbl CMMMETpUM MO MOAENsM  KPWUCTanmnos, ypoeeHb 3aumeHo
3anucblBaeT kpuctannorpaduyeckme dopmynsl B cumBonuke bpass,
Haxo4WT W MpaBWbHO Ha3blBAaeT MPOCTble POPMbl, YMEEeT CTpOouTb
cTepeorpadmryeckyto NPoeKUMo 1 onpeaensiTb CUMBOSbI FPaHen.
OGyyvaowniics oTBevaeT Ha MNOCTaBMEHHble BOMPOCHI, HO MWHOrAa ba3sosnbil
owunbaeTtcs, onpegenser 9nemMeHTbl CUMMETPUM MO  MOAensam ypoeeHb 3aumeHo
KpucTannos, 3anucbiBaeT Kpuctannorpaduyeckme copmynbl B
cumBonuke bpaBa, He Bcerga npaBUNbHO HaxXoAWT W HasbiBaeT
npoctble YOPMbl, YMEET CTPOUTb CTepeorpaduyeckyto Npoekuuto 1
onpegensiTe CUMBOIbI TPaHewn.
OOyuatowminca oTBeyaeT Ha MOCTaBIIEHHbIE BOMPOCHI C OlWMOKamu, lMopozosniti
onpegensieT 3nemMeHTbl CMMMETpUM MO MOZENsAM  KPWUCTaroB, ypo8eHb 3aumeHo
owmnbaeTtcs B HanucaHwM KpucTannorpadguyeckux copmyn B
cumBonuke bpaBas, He Bcerga nNpaBUMbHO HaxodWT M HasbiBaeT
npocTtble opMbl, YMEET uuTaTb CTepeorpaguyeckme MnpoeKkumm u
ONpefensaTb CUMBOJbI TPaHeN.
ObGyuatowmiica He OTBEYAET Ha MOCTaBMEHHbIE BOMPOCHI, He - He 3aumeHo
onpefensieT 3aneMeHTbl CUMMETPUMU MO MOAENSAM KPWUCTanmnoB, He
3HaeT cMMBOMNWKy bpasa, He HaxoaMT 1 He Ha3biBaeT NPoCTbie POpPMbI,
He ymMeeT uuTaTb CTepeorpaduyeckne MnpoekuMrM u He onpegenset
CUMBOIbI rpaHen.

20.3. doHA OUEHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMNETEHLUN
MepeyeHb 3apaHun Ans NPoBepKn c(hOPMUPOBAHHOCTU KOMIMETEHLIMN:

1) 3aKkpbITble 3a4aHnsa (TeCToBble, CpeaHUN YPOBEHb CIOXHOCTU):

3AOAHUE 1. B KakuMx KpUCTaniM4eckux CTPYKTypax peanu3yeTcsl BaH-Aep-BaanbCoBa XMMUYECKAs CBA3b

— B cnoucTtbix
— B koopanHaLMOHHbIX
— B ocTpoBHbIX
— B kapkacHbIx

2) OTKpbITblE 3aaHnsA (TECTOBbIE, MOBbILIEHHbIV YPOBEHb CIOXHOCTU):




3AOAHUE 1. Kakasa xummuyeckas CBsi3b XapakTepHa Assi CaMopodHbIX MeTasnsos
OtBeT: MeTannuyeckas

KpVITepVIM W LIKanbl OLeHUBaHUA 3a4aHUN ANA OLEHKU C(*)OpMVIpOBaHHOCTVI KOMNeTeHUUN:

[nsa oueHMBaHUA BbINONHEHMSA 3a4aHnn ncnonb3yeTcs banneHasa wkana:

1) TecToBble 3a0aHUs:

CpedHV YpOBEHb CMOXHOCTM (B (DOPMYNMPOBKE 3a4aHus MepeyvncrnieHbl BCe BapuaHTbl OTBeTa (Ha
ObpasosamenibHOM ropmarne «3neKmpOoHHbIU yHUsepcumem Bl'Y» peanu3oeaHbl ¢ noMouwbio 80rpocos8
crnedyrouwux muros: MHOXeCmeeHHbIU 8bI60p, 6epHO/HEBEPHO, HAa COOMEEeMmcmaeue, 8ce Uil HUYEZ0)):

1 6ann — ykasaH BepHbI OTBET;

0 6annoB — ykasaH HeBEepPHbI OTBET, B TOM YMCME YAaCTUYHO.

MOBbLILIEHHbIN YPOBEHb CMOXHOCTM (B (pOpMynNuUpoBKE 3afaHWA OTCYTCTBYHOT BapuaHTbl OTBeTa (Ha
ObpasosamenbHOM ropmarne «3neKmpoHHbIU yHUsepcumem Bl'Y» peanu3oeaHbl ¢ MOMOWbH 80MpoCco8
cnedyrouwux muroes: Kopomkuli omeem, 4ucsi08ol omeem)):

2 B6anna — yka3aH BepHblii OTBET;

0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YUCIIE YACTUYHO.

2) pacyeTHble 3a4a4u, CUTYaLNOHHbIE, NMPAKTUKO-OPUEHTUPOBAHHbLIE 3a4a4u / MUHU-Kenckl (Ha Obpa3zoeamesibHOM

ropmarne «3nekmpoHHbIl yHusepcumem BI'Y» peanusoeaHbi ¢ MOMOWbIO 80rpOCO8 mura 3cce).

CpeaHU YPOBEHb CIIOXKHOCTHU:

5 6annoB — 3agada pelleHa BepHO (MonydYeH MpaBWibHbIN OTBET, OOOCHOBAH (apryMeHTUpPOBaH) XOA
peLueHuns);

2 Ganna — pelweHWe 3adadv COOEPXWUT He3HauuTesrbHble OLWMWOKM, HO MNpuBedeH MNpaBUMbHbIN XOA
paccyXaeHWI, Unn Nony4yeH BepHbI OTBET, HO OTCYTCTBYeT 0OOCHOBaHME X04a ee peLleHus, v 3agada
pelleHa He MONHOCTbIO, HO NOMyYeHbl NMPOMEXYTOYHbIE pe3ynbTaTbl, OTPaXalLwne NpaBUIbHOCTb Xo4a
peLueHns 3agayun, Unu, B criydae ecnv 3ajaHne COCTOUT M3 peLUeHns HecKomnbkux nogsagay, 50% Kotopbix
peLleHbl BEPHO;

0 6annos — 3agayva He pelleHa UM peLleHne HEBEPHO (XOA4 pelueHus ownbodeH unmn coaepxu rpybble
owmnbKkn, 3HaYMTENBHO BNUSOLLME Ha AanbHenWwee n3ydeHue 3agayn).



