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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.B.10 Kpuctannorpaduga n Kpuctannoxmmumg

1. Kog u HaumMeHoBaHMe HanpasneHus nogrotrosku/cneunanobHocTn: 05.03.01 Neonorus

2. Mpodunb nogrotoBku/cneymanusauua: ['eonormyeckasi Cbemka U NOUCKM TBEPAbIX

Nnone3HbIX NCKONaeMbIX

3. KBanudukauma (cteneHb) BbinyckHUKa: bakanasp

4. ®opma ob6y4eHusa: 3ao4Has

5. Kacheapa, oTBevaroLwas 3a peanusauuio QUCLUMUNIMUHBI: MYHeEpanorium, netporpadgpum un
reoxmmmnm

6. CoctaButenm nporpamMmmbl. PesHnkoBa Onbra rpI/IFOpbeBHa, K. T.-M. H., OOU.

7. PekomeHaoBaHa: Hay4yHO-MeToan4YeCKnmMm COBETOM reoJjiorm4eckoro cbaKyaneTa,

npotokon Ne5 ot 15.04.2022

8. YuebHbIn roa:_ 2023-2024 CemecTtp(bl): 3




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenbto ocBoeHUs y4ebHon McUnnnnHbl SBNSeTCS:
- noarotoBka 6akanaBpoOB, KOMMNETEHTHbIX B ABYX B3aUMOCBSA3aHHbIX 0bnacTax:
reoMeTpu4yeckon Kpuctannorpapum U KpUCTanfIoOXMMuu,  Bragewowmx  3HaHUAMU
TeopeTUYECKNX 3aKOHOB M MPaKTUYECKNX METOAOB onpefeneHnss CUMMETPUM KPpUCTarnsos,
obrnagarwLwmx YMEeHUSAMM W HaBblKaMW COCTaBMEHUSA Kpuctannorpaduyeckux gopmyn,
NMOCTPOEHNSA CTepeorpadu4ecknx NpoeKkuumin, onpeaenieHnss CUMMBOSIOB FpaHen, a TaK Xe
HaBblKaM1 ONUCaHUSA KPUCTANITOXMMUYECKUX CTPYKTYP.
3agaym y4ebHON OUCUUNNNHBI
- popmupoBaHue y obyvaembix NpeacTaBfieHUA O KpucTannorpaguieckon cuMmmeTpum
KpUCTanmoB U KPUCTANNIOXMMUYECKUX CTPYKTYpaXx;
- nony4yeHne obydaembIiMMU 3HAHUW O KpPUCTanmne U KpUCTanInyeckom BellecTBe U yMeHue
NPUMEHATb 3HAHWUSA, NOMyYEHHbIE B XO4€ U3YYEeHUS ANCLMNIIMHBLI B MPAKTUYECKON N HAay4YHOM
paborTe;
- npuobpeTeHne obyy4yaemMbiMM HaBLIKOB B OMNpPeAeSieHUn CUMMETPUM BHELWHUX QOpPM
KpUCTanmnoB, NPUMEHAS W3BECTHble 3aKOHbl B3aMMOLEWCTBUS 3NIEMEHTOB CUMMETPUN U
NCNonb30BaTh NOMYyYEHHbIE YMEHNSA B HAYYHO-UCCNEeA0BaTENbCKON AEATENbHOCTH.

10. MecTo yyebHOM aucumnnuHbl B cTpyktype OOIl: Brnok B1, Yactb, popmupyemas
y4acTHUKaMu obpasoBaTerbHbIX OTHOLLUEHWUN.

Mpn ocBoeHUM AaHHOW OUCUMNIIVHBI HEOOXOANMbI 3HaHUS, NPUOBpPETEHHbIE OByYatoWMMUcs B
pamkax cregywowux gucumnnuH: MatemaTtuka, Xumma n ®dusmka, B CBOK 0Yepelb OHa
npegBapsieT Takue aucumnnvHbl kak: MwuHepanorusi, Kpuctannoontuka, [leTporpadus,
reoxnmus.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUst MO AucuunnuHe/mMoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yribTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEHLMUSAMU BbINYCKHUKOB):

Kop HassaHwne Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KoOMneTeHunn
MK-1 CnocobeH NnK1.2 Paznenser no 3HATb: OCHOBHBIC CBOWCTBA KPHCTAJIOB, BHUJIBI
NPUMEHATb BCIIECTBCHHOMY CUMMETPHUH U CHMMETPUYHbIE NpeoOpa3oBaHUs
pe3ynbTarhbl cocraBy ¢ KPUCTAJUIOB,  COOTBETCTBYIOIINX  KOHKPETHBIM
n3yyeHnsn Bcex UCII0/Ib30BaHUEM MHHEpaiaM, B CBA3H C WX KIaCCH(HUKAIIMOHHOM
acnekTos (pU3HIECKUX CBOWCTB, | nppmaieKHOCTHIO, OCHOBaHHOM Ha 1794
reonorn4eckoro AAQHHBIX JIMTOJIOTO- | KpPHUCTAIIOXUMHYECKOM CTPYKTYPHOM CTPOCHHH.
CTPOEHUA U MeTPOrpaQHIeCKX, YMETb. npHUMEHATh, [ONY4YCHHBIE 3HAHUA O
ncropum MaJICOHTOIOT HIECKHUX,

KpUCTAIUIE W KPUCTAUIMYCCKOM BCHICCTBE IIPpU

reonorn4eckoro CTPYKTYPHBIX, pa60Te C p€aJIbHbIMU MUHEpPAJIbHBIMHU q)OpMaMI/I;

PassnThA TERCTYPHBIY, BnageTb (MMeTb HaBbIK(M)): onpexensts
TeppMTOpMM ana METPOXUMHUYCCKUX U

peLUeHMﬂ FEOXUMHYECKHX OJICMCHTbI CUMMETPUHN, HAXOAUTHb IMPOCTLIC q)OpMLI,
CTaHOapTHbIX I/ICCHGHOBaHI/Iﬁ COCTaBJIATH IMMPOCKIUH, pa6OTaTL C
3anay 0CaI0uHbIe, KPUCTAINIMYECKUMHU CTPYKTYpaMu H pasaciiaTb I10
reonornYeckon MarmaTH4ecKue, BCIHICCTBECHHOMY SOCTaBy C HCIIOJIb30BaHUEM
CheMKu MeTaMOP(OreHHbIE 1 (busnyeckux _ CBOHCTB  JaHHBIX  CTPYKTYPHBIX
MeTaMOp(bI/I‘IeCKI/Ie HNCCJIICAOBAHUU OCaaO04YHBIC, MarMaTu4deCKHue,
MeTamopdoreHHbIe u MeTaMopduieckne

oOpa3oBaHUs paifoHa
re0JIOTHYECKOM
CHhEMKH

00pa3oBaHUs paioHa T€OJIOTHIECKOI CHEMKH.

12. O6beM AUCUUNIIUHBbI B 3a4€eTHbIX eanHMuax/vyac. — 2 /72

dopma NpoMeXyTO4YHOM aTTecTaumm 3ayer.



13. Bugbl yue6HoM paboThbl

TpynoemMkocTb
Bug yyebHoi paboTbl Bcero Mo ceccuam
Kypc 2 3umHss
AyOouTOpHbIE 3aHATUSA 10 10
nekunu 4 4
B TOM 4YmChe: npakTnyeckme
nabopartopHble 6 6
CamocTosaTenbHas paborta 58 58
B TOM Ymncne: KypcoBas paboTa (npoekT)
dopma NPoOMEXYTOYHOM aTTecTaumnn 4 4
(ak3ameH — 9 yac., 3a4em 4 yac.)
UToro: 72 72

13.1. CopepxaHue AUCLUUNIUHbBI

n/n Peanusauus
H pasgena
anmeHoBaHue
pasfena AMCLANINHL CopaepxaHve pasgena gUCLMNINHbI ANCLMNINHBI C
NMOMOLLIbIO OHNAWNH-
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. NMoHaATMA o BbiBOAE
1.3 OCHOBbI y4eHusi o KoopAuHaUNOHHbIE CUCTEMBI.
CTPYKTYpe KpUCTanmoB | YcTaHOBKa KpUCTasoB
Tunbl cTPYKTYP. MPUHLMNLI ABOMHUKOBaHUS.
1.4 OCHOBHbIEe MOHATUA KoopanHaunoHHoe yncno. KoopAnHauMOHHbIN
KpucTannoxmmmm MHOrorpaHHuK. Yncrno opmynbHbIX eauHUy. ATOMHble
N MOHHble paaunyckl. [NMaBHenLWwne TUnbI CBA3EN.
3ayeTHOe 3aHATME
2. JlabopaTtopHble paboThbl
21 MoHsaTue o kpuctanne | OnpeageneHne aNemMeHToOB CUMMETPUN Ha MOSENSIX
N KpUCTann4eckom KpucTannos
BeLlecTBe
2.2 Buabl cummeTpumn n OnpegeneHne CUHIOHWIA 1 KaTEeropumn.
38KOHbI OnpegeneHune NpocTbix POPM HU3LLEN KaTeropum
OnpegeneHune npocTbix OPM CpegHen kaTeropum
OnpegeneHune npocTbix OPM BbICLLEN KaTeropum
MpuHUMNBI 1M 3aKOHbI  MPOEKTUPOBaHUA. YCTaHOBKa
KpucTannos
[MpoeKkTupoBaHVe dNEMEHTOB CUMMETPUU
MpoekTnpoBaHue rpaHen kpuctannos. OnpegenexHne nx
CMMBOJIOB.
MpakTnyeckasa pabota c MOAENAMN KPUCTANSIOB
13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA
Ne HanmeHoBaHue TemMbl Bupe! 3araTvi (4acos)
n/n (pasgena) ancumnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble Camog;%;:)TTeaanaﬂ Bcero
1 MoHATHe o kpuctanne u 1 i > 5
KpUCTannu4yeckoM BellecTBe
2 Buabl cuMMeTpun 1 3aKOoHbI 1 - 4 24 29
3 OCHOBbI y4eHUs1 0 CTPYKTYype 1 i i 15 16
KpucTanios




4 OcCHOBHbIE NOHATUSA 1 ) ) 17 18
KpUCTannoxmmMmm

3avet 4

NToro: 4 - 6 58 72

14. MeToan4yeckue ykazaHmAa Ans ody4yaroWmUXCcA No 0OCBOEHUIO AUCLUMNIIUHDbI
O6yyatowmmces cnegyeTt UCNonb3oBaTh ONYONMKOBaHHbIE METOANYECKME NOCOOUS 1 y4ebHUKN MO Kypcy
«Kpuctannorpadus 1 kpuctannoxmmusi» U3 cnucka nurepaTtypbl, a Tak )Xe pekoMeHOyeTcs
camocTosiTenbHasa pabota ¢ MOAENAMU KPUCTAmNMOB U KPUCTaNNINYECKNX CTPYKTYP.

Ans gaHHOM OUCUMNAMHBI MMEETCH SMEKTPOHHBIN Kype, FAe pasMeLleHbl Mpe3eHTaumu, CCbIIKM Ha
nuTepatypy, BONPOChl AN CAMOKOHTPONS, 3ad4aHnsa ANg TeKyLwen atTecTauuu.

Bua pabotbl

MeToguyeckune ykasaHus

lNodzomoeka
K nekuusim, paboma ¢
rpe3eHmauyUOHHbIM
Mamepuanom u
cocmasreHue
KOHcrekma

Jlekuuna aBnsetca BaxHewwwen opmor opraHnsaumm y4yebHoOro npoiecca, 3HakoOMUT C
HOBbIM MaTepuanoM, pasbACHAET Yy4yebHble 3neMeHTbl, TpyaHble ANnd MOHUMaHus,
cuctemaTmsmpyet yydebHbIi Matepuan u opueHTupyeT B yd4ebHOM npouecce. B xope
NEKUMOHHBIX 3aHATUN  pEKOMEHAYeTCsi: a) BeCTM KOHCMEKTMpoBaHWe y4ebHOoro
maTtepuana, obpawaTtb BHMMaHWe Ha KaTeropuu, OPMYMMPOBKN, PacKpbiBaloLne
cofepXaHue TeX UMW UHbIX SIBMIEHUA U NPOLLECCOB, HayyHble BbIBOAbI W NMpakTU4eckue
pekoMeHZaLmMKn, MONOXUTENbHBIN ONbIT MccrnegoBaHun; 6) ocTaButb B paboumx
KOHCMNeKTax Mnons, Ha KOTOpbIX AenaTb MOMETKM W3 pPEeKOMEHAOBaHHOW NUTepaTypbl,
AOMNONHSAKLWNe MaTepuan NPoCNyLWaHHOW NeKkunn, a Takke nogyepkuBarolme ocobyio
BaXXHOCTb TEX WNN MHbIX TEOPETMYECKUX MOMOXEHWN; B) 3agaBaTb MnpenopaBaTento
YTOYHSIOLLME BOMPOCHI C LIENbl YACHEHWS] TEOPETUYECKMX MOSIOXKEHUN, pa3peLleHus
CMOPHbIX CcUTyauun; r) popabaTbiBaTb CBOW KOHCMNEKT neKkuun, penass B HeM
COOTBETCTBYWOLUME 3anucu U3 nutepaTypbl, PEKOMEHOOBaHHOW npenojaBaTtenemMm u
npegycMoTpeHHON y4ebHom nporpaMmMon

JlabopamopHsie
3aHsmust

INabopaTopHble 3aHATUA NpeanonaralnT ux NPoBeAeHNe B pasnuyHbIX opmMax, € Lenbio
BbISIBMEHNA MOSMyYEHHbIX 3HaHWN, YMEHWN, HaBbIKOB W OCBOEHHbIX KOMNETEeHUMA C
npoBeAeHneM TekyLuMx aTtTectauni. JlabopaTopHble 3aHATUS MOryT ObiTb HanpaeneHsbl
Ha OCBOEHMEe COBpPEMEHHOro obopyaoBaHMs M MPOrpaMMHbLIX CpeacTB (MpOrpammHOro
obecneyeHuns) B gucumnnnHapHon obnactu, a Takke npoBedeHUs IKCnepMMeHTanbHbIX
nccrnengoBaHumn

. lMpun nogrotoBke K jabopamopHOMy 3aHMUK HEOBXOAUMO  U3y4nTb
TEOpeTUYEeCKMn Martepuan, KOTopbiI OydeT MCnonb30BaTbCA B XO4E€ BbINOMHEHUSA
nabopatopHon paboTbl. HyXHO BHMMATENBHO NPOYMTATb METOAMYECKOE YKal3aHue
(onucaHue) k nabopatopHom paboTe, npoaymaTb nnaH npoBegeHus paboThl,
NOAroTOBUTb Heobxoaumble ©OnaHkM u  Tabnuubl ANS  3anucen  HabNAEHUN.
HenocpeacTBeHHO BbINONHEHUO nabopaTopHon paboTbl MHOrga NpeaLecTByeT KpaTKUM
onpoc oby4yalolmxcs npenojaBaTenemM AN BbISBMEHUS WX TOTOBHOCTM K 3aHSITUIO.
Onpoc obyvatowmxca MOXeT NpoxXoauTb B uUrpoBon dopme Tuna «BuktopuHay wnu
«Ckaxu mHauey. MNpwn BbinonHeHMn nabopaTtopHon paboTbl, kak NpaBumo, Heobxoanmbl
cnepywlwme onepauumn: a) namepeHne U3nYeCKMX CBOMCTB FOPHbIX MOpo4; ) aHanwms,
obpaboTka gaHHbIX U 00606LeHNe pe3ynbTaToB; A) 3awmTa pesynbTtatos. [pu 3awmTe
pe3ynbTaTtoB npenogaBatenib 6ecegyeT CO CTYLEHTOM, BbISIBMASA rNyOMHY NOHUMaHWS
UM MOMyYEeHHbIX pe3ynbTaToB. PesynbTaThl BbINONHEHUS nabopaTopHbIX 3agaHwumn
3aHocsaTca B Google-AoKyMeHThI.

KoHcynbmauuu

KoHcynbTauum npegnonaratoT BTOPUYHBLIA pa3bop y4ebHoro matepuana, kKoTopbli fimbo
cnabo ycBoeH obGyvatowmmucs, nubo He ycBoeH coBceMm. OTcioga OCHOBHas Lenb
KOHCynbTauuMm — BOCMOSIHEHME npobenoB B 3HaHuAX cTydeHToB. K Takomy Bugy
KOHCyJ'IbTaLLI/II7I OTHOCATCA TeKyline unHameuayaribHble WU rpynnoBble KOHCYInbTauun no
y4yeGHOMY npeaMeTy M npeask3ameHauMoHHble KOHcymnbTauuu. Bmecte ¢ Tem Ha
KOHCyNnbTauusix npenoaaBaTellb MOXET pasdbsCHATb CNocobbl AEWUCTBUA U NpUEMDI
camMocTosITeNbHOM paboTbl C  KOHKPETHbIM MaTepuanom Wnu Mnpu  BbINOSHEHWU
KOHKpeTHOro 3afaHus. K Takomy BUAY KOHCynbTauuMin OyayT OTHOCUTbCS KOHCYMbTauuu
MO KYpPCOBbIM U AUMMOMHbLIM paboTam, KOHCYnbTauuMm B Nepuos NpoBeaeHnst y4ebHbIX 1
MPOVN3BOACTBEHHbIX MPaKTUK. Takue KOHCYNbTauum MOryT MpoBOAWUTLCS M C MOMOLLbIO
9MNEKTPOHHOW MNouThl. PekomeHgaumsi: 4ToObl KOHCYNbTauusi MpoLunia pesynbTaTuBHO,
BOMNPOCHI HY)XHO rOTOBUTbL 3apaHee

lodzomoska k
mekyuiel
ammecmauuu

TekyLlas aTTecTaumna — 3TO KOHTPOIb MpoLecca 0CBOeHUs 0By4alomnMMmcs CoaepaHns
obpasoBaTenbHbIX MporpaMM, (OPMUPOBaHWA COOTBETCTBYHOLLMX  KOMMETEHLMIA,
MEePBUYHbIX  MPOMECCUMOHANbHBIX  YMEHWA U HaBbIKOB; OLEHKa pe3ysibTaToB
CaMoCTOsATENIbHON  aeaTenbHocT  obyyvakowmxcs.  Popma  npoBefeHus  Tekyllen




aTTectauum MoOXeT ObITb YCTHOW WM MUCbMEHHOW, a Takke C WCMNOMb30BaHMEM
COBPEMEHHbIX MH(POPMAaLMOHHBIX TEXHOMNOrMNn. Tekylasa aTTectauusa ocyLecTBAseTcs ¢
npuMeHeHneM oHAa oueHoYHbIXx cpeactB (KMbl, KOMMMEKTbl pasHOYPOBHEBLIX
3agaHui, 3agaym 1 1.n.). [py NOAroToBKe K TeKyLen atTectauun HeobxoaMMo, N3y4nTb
KOHCMEKT nekuun, pasgensl yd4ebHukoB K yyebHbIX nocobun, npopaboTtaTb
peKOMEeHAOBaHHYO OOMNONHUTENBHYIO nuTeparypy, caenatb 3anvcu no
PEKOMEHAOBAHHBbIM UCTOYHMKAM. BO3MOXHOCTb MCNOMb30BaHMs OOyYalWMMUCa Ha
Tekyllen artrectaumMm Yy4yebGHOM nuTepaTypbl, CAPaBOYHbIX NOCOOMMN U Apyrux
BCMoMoOraTenbHbIX MaTepuanoB onpegensdetca npenogasartenemM. PesynbTaThl TEKyLLEN
aTTecTauum MOTyT YYWUTbIBATbCS MPU MPOMEXYTOYHOW aTTectauum obydarowmxca no
pelleHunto Kadeapbl.

CamocmosimernbHas
paboma obyudarouwezo

CamocTtosaTenbHas paboTta oby4aroLerocs SBnseTcs OCHOBHbIM CPeACTBOM OBMafeHus
y4yebHbIM MaTtepuanoMm BO Bpemsl, cBOOOAHOe OT obs3aTenbHbIX YYeOHbIX 3aHATUN.
MoxeT BbINOMHATECA B OmMbnunoTeke, yyebHbix kabvHeTax, KOMMbIOTEPHbIX Kraccax, a
Takke B [OOMAaLUHUX YCIOBUSIX. Y4yebHbin  maTepuan yy4ebHOW  AMCLMNAWHBI,
nNpegycMoTpeHHbIn  paboynum  y4yebHbIM NnaHoMm ANnd  ycBoeHus obyvalwumcs B
npouecce CaMOCTOSATENbHOW paboTbl, BLIHOCUTCA Ha MNPOMEXYTOYHYI0 aTTecTauuio
Hapsgy ¢ y4ebHbiM MaTepuanom, KOTOpbIN paccmaTpuBancs npy NposegeHun y4ebHbIX
3aHaTMN. CamocTtosTenbHas paboTa obydarlmxcsa BO BHeayguMTOPHOE BpeEMST MOXET
COCTOATb M3: @) MOBTOPEHWs NEKUMOHHOro martepuana; 6) noaroToBKM K CeMuHapam
(NpakTUYecknM 3aHATUSM); B) U3YyYEeHUs y4eOHOW U Hay4YHOW nuTepatypbl; ) n3yyYeHus
HOPMaTUBHbIX MPaBOBbIX AKTOB (B T.4. B 3MIEKTPOHHbIX 0a3ax AaHHbIX); A4) pelueHus
3ajay, BblAAHHbIX Ha MPaKTUYECKUX 3aHATUAX; XK) NOArOTOBKN K KOHTPOSbHbIM paboTam,
TECTUPOBaAHWIO U T.A4.; 3) NOATOTOBKM K CEMMHApPaM YCTHbIX AOKNaAoB (COOOLLEeHuIA); un)
NoAroToBkM pedepaTos, 3CCe U MHbIX MHAMBWUAYamNbHbIX MUCbMEHHbIX paboT no 3agaHuto
npenogasaTtens; K) BbINOSIHEHUS KypCOBbIX paboT, NpeayCMOTPEHHbIX Y4eOHbIM N1aHoM;
N) BbIMNOMHEHNS BbINMYCKHbIX KBanudunkaumnmoHHbIx paboT v ap.; M) BblaeneHve Hambonee
CMOXHbIX U NPOBMEMHbLIX BOMPOCOB MO M3y4aemMou Teme, MosiydeHue pasbsACHEHUN U
pekomMeHZauMn no pdaHHbIM BOMpocam C npenogasatensamMu dakynbTeta Ha ux
KOHCYnbTauusix; H) NpoBedeHMe CaMOKOHTPOSS MyTeM OTBETOB Ha BOMPOCHI TEKYLLEero
KOHTPOMNS 3HaHWW, pelleHusi NPeacTaBrieHHbIX B Yy4eBOHO-MeToauyvecknx Mmartepuanax
pabodyelrt nporpaMmMmbl AMCUMNNUHBI 3aga4, TECTOB, HanucaHus pedpepaTtoB M acce no
OTAENbHbIM BONpocam n3y4yaemown TeMbl

lNodeomoeka k
MIPOMEXYmoYHoU
ammecmauuu:
aK3ameH/3avyem/
3a4yem c ouyeHkol

lMpomexyToyHass aTTecTauMs HarnpasreHa Ha MpPOBEPKY KOHEYHbIX pes3ynbTaToB
00y4eHus, BbiiBNEHWe CTeneHu YCBOeHWs obyyaloMMMCa CUCTEMbI 3HAHUIN, YMEHWUIA 1
HaBbIKOB, MOMYyYeHHbIX B pedyrnbTaTe U3y4yeHus AaHHON ANCLMNITUHBIL.

MogrotoBka K 3K3amMeHy/3ayeTy/3aveTy C OLEHKOW BKIoYaeT B cebsA Tpu aTana: a)
camocTosATenbHas paboTa B TeyeHue cemecTpa; 6) HemocpeAcTBeHHas MOArOTOBKa B
OHW, npejwecTBylOWNe 3ayeTy/3adeTy C OLEHKOW/ak3ameHy no Temam Kypca; B)
MOAroTOBKa K OTBETY Ha BOMPOCHI, cogepxalwmecs B bunetax. B nepnog nogrotoBku
obyyvarowmincs BHOBb obpalyatoTcs Kk nporaeHHoMmy ydyebHomy matepuwany. Nogrotoska
OCYLLEeCTBMNAETCH Ha OCHOBaHUN METOAMYECKUX PEKOMeHAauMi No QUCUUNIHE U CNncKa
BOMNPOCOB U3y4yaeMow ANCLMNIUHBI, KOHCNEKTOB NEeKUM, y4eBHUKOB 1 y4ebHbIX nocobui,
Hay4HbIX cTaten, nHdopmaumm cpeabl UHTEPHeET. [na NoNHOTLI y4ebHoM nHopmaummn n
€ee CpaBHEHUs Nny4lle MCnonb3oBaTb HE MeHee ABYX y4ebHukoB. OByyalownincs Bnpase
cam npugepxuBatbcs MO0 M3 MpeAcTaBfeHHbIX B y4YebOHWKax TOYeKk 3peHus Mo
cnopHon npobreme (B TOM uucrne OTNMYHOM OT MpenojasaTtenid), HO MpwU YCroBUU
AocTaTovyHOW HayyHow aprymeHTaumu. OCHOBHbIM WMCTOYHUKOM MOArOTOBKM K 3ayeTy
ABMSAETCA KOHCMNEKT NeKuui, rae yvyebHbIi maTtepuan gaetcsi B cuctemMaTu3npoBaHHOM
BUAE, OCHOBHblE MOSIOXEHUS €ro OeTanu3upyloTcs, MOAKPEnnaTCS COBPEMEHHBIMM
daktamn n uHdopMaumen, KOTopble B CUITy HOBU3HbI He BOWNWM B ONybrnvKoBaHHble
neyatHble UCTOYHMKM. B xoge noaroToBkM K 3k3amMeHy obyyawowmmcs Heobxogmmo
obpalLaTe BHUMaHMe He TOMbKO Ha YPOBEHb 3anOMWHAaHWS, HO U Ha CTeNeHb NOHMMaHus
nsnaraembix npobnem. Ok3ameH/3a4eT/3ayeT C OLEHKOW NPOBOAUTCHA MO BOMpocam,
OXBaTbIBaKLWMM BECb NPONAEHHbLIN MaTepuann.

15. lNepeyeHb OCHOBHOM W [OMOJSIHUTENILHOW FNUTepaTypbl, PECYPCOB WHTEpPHeET,

HeoOGXxoAuMbIX ANA OCBOEHUSA AUCLUUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOM8emcmeauu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuwjasi CK8O3Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) OCHOBHasa nurteparypa:

Ne n/n

NcToYHMK

1 akagemuka B

Eropos-Tucmenko HO.K. Kpuctannorpadus n kpuctannoxmmus: y4ebHuk / KO.K. EropoB-TucmeHko; nog pea.
.C. ¥Ypocosa // M.: KOIY, 2005.- 592 c.

2 botiko, C. B. Kpucmannozpagusi u muHepanoausi. OCHO8HbIe MOHAMUS [QneKmpoHHbIU pecypc]: y4ebHoe




nocobue / C.B. boliko ; MuHucmepcmeo obpasoeaHusi u Hayku Pocculickoli ®edepayuu ; Cubupckuli
®eldepanbHbili yHUsepcumem.— KpacHosipck : Cubupckutl ¢hedeparnbHbili yHugepcumem, 2015 .— 212 c.:
mabin., un. — bubnuoep.: c. 190-194 .— Pexxum docmyna http://biblioclub.ru/

0) fononHUTEeNbHaa nuTeparypa:

Ne n/n NcToYHMK
Eropos-TucmeHko HO.K. Kpuctannorpadusa: y4ebHuk ans crtyg. reon. cneu. By3oB / HO.K.
1 Eropos-Tucmenko, I".I. JlutemHckas, KO.I. 3aranbckas ; noa pea. B.C. Ypycosa .— M. : N3g-Bo

Mock. yH-Ta, 1992 .— 287 ¢

Baranbckas 0., FeomeTpuyeckasn kpuctannorpadus : y4ebHuk Ana ctyq. reon. cnew. By3oB /
2 KO.I. Baranbckas, .. luteuHckasn, KO.K. EropoB-TucmeHko .— 2-e n3a., nepepab. n gon. — M.
: U3g-Bo MockoBcKoro yH-Ta, 1986 .— 165 ¢

EropoB-Tucmerko HO.K. Kpuctannorpadwus : y4yebHuk ans ctyg. reon. cned. BysoB / HO.K.
3 EropoB-Tucmenko, I'.I. JluteuHckas, KO.I'. 3aranbckas ; noa peg. B.C. Ypycosa .— M. : N3g-Bo
Mock. yH-Ta, 1992 .— 287 ¢

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

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

CoBpeMeHHas kpuctannorpadgus: B 41. T1 CummeTpus kpuctannoB. MeTtoabl CTPYKTYpHOW

6 kpuctannorpadcdun/ Pea. 6.K. BanHwTelH // M., Hayka, 1979.- 383 c.

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

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

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

Monos I'.M. Kpuctannorpacus / .M. Nonos, N.W. lWadpaHosckun // n3g. 5-e. Y4ebHuk ans
9 CTYOEHTOB reosiormMyeckmx cneumanbHOCTEN BbiCLUMX y4ebHbIX 3aBeaeHuin. M., «Bbicwas
wkonay, 1972. — 351 c.

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

Ne

/n Pecypcebl

1 3HB BopoHexckoro rocynapCTBeHHOro https://lib.vsu.ru
yHMBepcuTeTa

2 OBbC "YHuBepcuteTckas bubnmoTeka online” https://biblioclub.ru

3 OnNeKTPOHHO-OMGNMoTEYHasa cuctema http:/Awww.studmediib.ru
«KoHcynbTaHT cTygeHTa»

4 OneKTpoHHO-6nbnnoteyHas cuctema_«JlaHb» https://e.lanbook.com/

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

6 ONEKTPOHHbIM ~ Kype  «KpucTannorpagus 1 https://edu.vsu.ru/course/view.php?id=4734
KpUCTaNIOXUMUSI»
becnnatHbli  HEKOMMEpPYECKUA  CMpaBOYHO-

7 obpasoBaTtenbHbIi  MopTan Agns  reonoros, | http://www.geokniga.org/
CTYAEHTOB-TE0JI0rOB
becnnatHbli  HEeKOMMep4Yeckuin nopTan C

8 Hay4HO-NonynsipHo u y4debHon nutepaTypon | http://www.jurassic.ru/amateur.htm
no reonorum

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wumeroTca pgoroBopa y BIY, 3atem OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obecnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YyecKue yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ne n/n MCTOYHMK

Kpuctannorpadus n kpuctannoxmmums (y4ebHo-meToamyeckoe nocodue). BIy, 2019r. cocr.
1 O.I". PesHukoBa, A.FO. Anbbekos, J1.B. NoH4apoBa, M.H. YepHbiwoea, B.B. Abpamos, I1.C.
Bowko n apyrne — BopoHex. N3gaTenbckui 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. UHdpopmaLMOHHbIEe TEXHONMOrun, UCNosib3yeMble ANA peanM3aumm y4ebHomn
ANCLUUNSINHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (Npu He06XO0AMMOCTH)

Mporpamma kypca peanu3yeTtcss C MPUMEHEHUEM 3MIEKTPOHHOIO O06y4YeHus W  OUCTaHLMOHHbBIX
obpasoBaTenibHbIX TEXHOOrNn - 9NeKTPOHHbIN Kypc «Kpuctannorpadus n KpUCTanmnoxXumMus»
https://edu.vsu.ru/course/view.php?id=4734

Ner [NporpammHoe obecne4yeHne

WinPro 8 RUS Upgrd OLP NL Acdmc

OfficeSTD 2013 RUS OLP NL Acdmc

HeuckniounteneHble npasa Ha 1O Kaspersky Endpoint Security ana 6usHeca - PacwumpeHHbin
Russian Edition

4 | MNporpammHas cuctema Ans OOGHapPYXeHUS TEKCTOBbIX 3aMMCTBOBAaHUM B Y4Y4EOHbIX U Hay4vHbIX
pabotax AHTunnarnat.BY3

5 | OdmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

WIN(F (3

18. MaTtepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCUUNIINHDI:

Peanusauus nporpammbl gucumnnuHbl TpebyeT Hannuma yvyebHoro kabuHeta n nabopatopumn
KpucTannorpadum n KpUCcTannoxmmmm.

O6opynoBaHune yd4ebHoro kabuHeta: Tenesusop PhilipsLED 55", Hoytoyk TOSHIBA Satellite
A200-235, LCD-npoektop TOSHIBA TLP-X2500.

O6opynoBaHune nabopatopumn 1 paboumnx Mect nabopaTopum: KONNEKUMS KpUCTanIm4eckmnx
CTPYKTYP 1 MOAernen KpuctannoB, MOAENN ONTUYECKUX MHAMKATPUC.

MNpoBeaeHne Kypca BO3MOXHO C MPUMEHEHNEM OUCTAHUMOHHBLIX 06pa3oBaTeNbHbIX TEXHOMOMMN
Ha obpasoBatenbHom nopTtane BlIY (www.edu.vsu.ru) OCyLLeCTBSIETCA C MPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHOW BUAeOKaMepPOn 1 MUKPOCOHOM.

19. OueHou4HbIe cpeacTBa ANA NPOBeAeHUA TEeKyLen N NPOMEeXYTOYHOM aTTecTaummn

MopsaoK OLEHKM OCBOEHUA 0ByvatoLmMmMmcsa y4ebHoro Mateprana onpeaenseTca coaepxaHmem
crneayowmx pasgenos AUCLUUMIUHGI

Ne | H WHankaTop(bl)
o ammMeHoBaHuve pasgena | KomneteH
OOCTMKEHUA OueHouHble cpeacTBa
n/m | AMCUMNAWHBI (MOOYNs) umsa(m)
KOMNeTeHL MK
lMoHATMe O KpucTanne un TecToBOE 3agaHue; aTTecTaums ¢
1 KpUCTannyeckom MK-1 OrikK1.2 npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
BeLlecTBe yHuBepcuTeT
Buabl cummeTpumn n lMpakTnyeckoe 3agaHne atrecraums ¢
2 3aKOHbI MK-1 OrK1.2 npyMeHeHeM NnaTtopMbl ONEKTPOHHbIN
yHUBepcuTeT
OCHOBBbI y4eHus 0 TecToBOE 3agaHve aTTecTaums ¢
3 CTPYKTYpe KpucTtanios MK-1 OrK1.2 npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHUBepcuTeT
OCHOBHbIe NOHATUSA TecToBOE 3agaHue aTTecTaums ¢
4 KpucTannoxmmmu MK-1 OrK1.2 npyMeHeHeM NNaTtopMbl ONEKTPOHHbIN
yHUBEpCUTET
lMpomexyTouyHas aTTecTauus MepeyeHb BOMpocoB
dopMa KOHTpons — 3ayet

20. TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensroLwime
npoueanypbl oLeHMBaHUSA

20.1. TeKyWwin KOHTPOIb YyCNeBaeMocTu


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

Ana avcumnnuHel «Kpuctannorpaduss 1 KpuctannoxuMmusi» npegycMoTpeHa ofHa Tekyllas

artrecrtauuna, Kotopad COCTOUT U3 HECKOJIbKMX yacTten u pactaHyTa BO BpeEMEHW. TeKyLLlMVI KOHTPOIJ1b
ycnesaemMoCTK no agnMcuuniinHe ocyuwecTBlideTcd C NOMOLLbIO CrneayrLmnx OueHOYHbIX CpenCTB:

MpakTuyeckoe 3apaHue
. Onpepenntb anemMeHTbl CMMMETPUK No Kraccudunkaumm bpase B Mogenu Kpuctanna;

. MocuunTtaTtb KONIMYECTBO COPTOB rPaHen 1 NPOCThLIX hopM.
. aTb HasBaHue Kaxxgon NpocTon opMbl.

. CnpoektupoBaTtb 3NeMEHTbl CAMMETPUMU U FPaHu;
. OnpegennTb CMMBONbI FpaHen 1 NPOCTbIX POpPM.

ONOO O P~ WN P

KpuTepun oueHMBaHMS NpakTU4eCcKoro 3afaHus:

. OnpenennTb CUHTOHMIO N KaTEroputo K KOTOPOW OTHOCUTCS AaHHas MOAENb;

. YCTaHOBWTb MOAerb KpucTasnna B KoopaMHaUNOHHOW CUCTEME;
. HauepTtutb cTepeorpadumyeckyto Npoekunto B BbIGpaHHOW CUCTEME KOOPAMHAT;

Kputepun

Bannbl

Ob6yuatowniica B nonHoM obbeme BbINOMHWA 3adaHue:, onpeaenset
SMeMeHTbl CMMMETpUM MO MOAEensM KpUCTanmoB, 3anucbiBaet
KpucTtannorpacguyeckne dopMmyrnbsl B cuMmBonuke bpasa, HaxoguTt u
npaBurnbHO  HasbiBaeT  MNpocTble  (Popmbl, ymMeeT  CTpouTb
cTepeorpadunyeckyto NpoeKUno u onpeaensTs CUMBOSbI FPaHeN.

OTnn4HO

ObGyvatowniica  BbIMONHWA  3adaHue: Bnageetr TeopeTUyYecKUMu
OCHOBaMu MO Teme 3ajaHus, faeT OTBeTbl Ha AOMNOSNHWUTESNbHble
BOMPOCHI, HO AOMYyCKaeT OWMOKM MpW peLueHnn NpakTUYecknx 3agad,
onpedensieT 9nemMeHTbl CMMMETPUM MO MOAEensAM KpWUCTannos,
3anuceiBaeT KpucTannorpaduyeckue gopmynel B cumsonvke bpasa,
He BCerga npaBuIibHO HaxoAMT M Ha3biBaeT NpocTble POpMbl, ymeeT
CTpouUTb CcTepeorpaduyeckylo MpoeKkuUMio 1 onpeaensaTb CUMBOIbI
rpaHen.

XopoLuo

O6yyvaowumiics BnageeT YacTUYHO TEOopeTUYEeCKMMW OCHOBaMM MO
TemMe 3adaHusa, dparMeHTapHo crnocobeH AaTb OTBET Ha
[AOMOMHUTENbBHBIA  BOMPOC, HE YMeeT MNPUMEHsiTb TeopeTuyeckme
3HaHWS MpU peLLEHUN NPaKTUYECKMX 3adad - onpeaensieT 3feMeHTbl
CUMMETpUM MO MOAENAM KpUCTannoB, owwunbaeTcs B HanvMcaHuu
Kpuctannorpadguyeckmx copmyn B cumBonuke bBpaBa, He Bcerga
NpaBWMbHO HaxoAMT W Ha3blBaeT NpocTbie POpMbl, YMEET uuTaTb
cTepeorpaduyeckme NPOEKUMM 1 oNpeaensiTb CUMBOIbI TPaHeN.

YaoBneTBopuUTENbHO

O6yyvatowmiics  JEMOHCTPUPYET  OTPbIBOYHbIE, (parMeHTapHble
3HaHusA, JonyckaeT rpyGble owWWGKM, He onpedensieT 3feMeHTbl
CUMMETPUU MO MOAENsAM KPUCTannoB, He 3HaeT cuMmBonvky bpasa, He
HaxoguT W He HasbiBaeT MpocTblie OopMbl, He YyMeeT uuTaTb
CTepeorpaduyeckne NPoeKLMM U He onpeaensieT CUMBOSIbI rpaHeil.

HeynosneTBopMTeano

TecTtoBO€ 3apaHue (nepevyeHb BONPOCOB)

YT0 Takoe KpucTansn, ero OCHOBHblE CBONCTBA.
Kakue urypbl HasbiBalOTCA KOHIPYSHTHBIMMA
Kakune purypbl HasbiBatOTCH 3HAHTUOMOPMHBLIMU
YT0 Takoe aneMeHTbl CUMMETPUn

ArperaTHble COCTOSIHUSI BELLLECTB. VX 0COBEHHOCTUN 1 OTNMYMS APYr OT Apyra.
MpocTpaHcTBeHHas pelueTka. [MoHATUE U BUAbI XUOKUX KPUCTanNMoB.

Teopema o AByx nepecekatowmxcs ocsix. PopmynmpoBka, cneacreme.
Teopema o0 AByx nepecekaroLwmxcs nnockoctax. Popmynmposka, crneacTeuve.

CoNoURAWNENE

[EEN
o

Teopema 0 HanM4MKM ocK YeTHOTO NopsiAka U LeHTpa nHeepcun PopmMynmpoBka, CreacTeme.
3aKoH NoCTOsHCTBA YrIoB, onpeAeneHne CUMBOSOB pebep

MpaBuna ycTaHOBKM ANsi KPUCTaNMoOB HU3LWWEN KaTeropum (KONMYeCcTBO KOOPAMHALMOHHBLIX OCEN,
NX pasmepsbl 1 Yribl Mexay HUMK)

.MpaBuna ycTaHOBKM ANSA KPUCTANMoOB TeTparoHanbHOM M KyOGU4ecKoM CUHIFOHWA (KONMYecTBO

KOOPAMHALMOHHBIX OCer, UX pa3mMepbl U yribl MeXQy HUMW; COOTHOLUEHWE KOOPAMHALMOHHbIX
oceW C anemMeHTaMu CUMMETPUN)



11. NpaBuna ycTaHOBKU AS1S1 KPUCTAsSOB rekcaroHanbHOW U TPUrOHaNbHOW CUMHIOHWIA (KONMYECTBO

KOOpAMHaUMOHHbIX ocen, ux pasMepbl 1 yribl Mexay HVIMVI)

12. OCHOBHbI€ TUMNbI CTPYKTYP

13. maBHeunLwwune TUMNbl XUMUYECKNX CBA3EN
Kputepun oueHnBaHnsa TeCTOBOro 3agaHuns:
Kputepun bannbl
06yqarou.|,vu7|c;| yBEPEHHO OTBEYaeT Ha NnocCTtaBJieHHble BOMPOCHI, AaeT OTnnYHO

TOYHble (DOPMYNNPOBKM 1 ONpeaeneHus

Obyualowuinca oTBevaeT Ha MOCTaBMEHHbIe BOMPOChI, HO uMHOrAa XopoLuo
owmnbaeTcsa B TOMHOCTM POPMYMNNPOBOK U onpeaeneHun.
Obyuatowuinca otTBeYvaeT Ha NOCTaBMEHHbIE BOMPOCHI C OLwMbKamu, He YooBneTBOpUTENbHO

OaeT TOYHbIX d)OpMyJ'II/IpOBOK, HO Ha HaBoAdLllKMe BOMpPOCbl AaeT
NPUMEpPHbIE OTBETbI

O6yqarou.|,|/||7|c;| HE O0TBEeYaeT Ha NoCTaBJ1IEHHbIE BOMPOCHI Heyﬂ,OBﬂeTBopVITeJ'IbHO

20.2. NpomexyTo4yHas atTecTayus

MpomexyToyHas artTecTaumMs NOo OUCUUNMMHE OCYLLECTBMSEeTCA C MOMOLbIO CreaytLmx

OLEHO4YHbIX CpeacTB:

CoNor®ONE

e N
WNEFE O

[
N

15.

16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

MepeyeHb BONPOCOB K 3a4eTy:
ArperaTHble COCTOSIHUSA BeLLeCTB. VIX 0COBEHHOCTU 1 OTRnMYnS Apyr OT Apyra.
MpocTpaHcTBeHHaa pelueTka. NoHaTMe 1 BUAbI XXUAKUX KPUCTaNMoB.
UTto Takoe KpucTanm, ero OCHOBHblE CBOMCTBA.
Kakune courypbl HasblBalOTCA KOHMPY3HTHBIMU
Kakune urypbl HasbiBatOTCS 3HAHTUOMOPMHBIMU
UTto Takoe anemMeHTbl CUMMETPUUN, Kakne arieMeHTbl CUMMETPUN Bbl 3HaETe.
Teopema o0 aByx nepecekaroLmxcs ocax. PopMmynnposka, crnencreue.
Teopema 0 AByx nepecekarLmxca nnockoctax. PopmynmpoBka, cneacreme.
Teopema 0 HannumMm OCK YETHOro nopsiaka u LeHTpa uiesepcum Popmynmposka, cneacreune.

. 3aKOH NOCTOSsIHCTBA YrnoB, onpeaeneHne cMmBonos pebep

. 3aKOH LenbIx Yyncen, onpegeneHne CUMBOOB rpaHen

. 3akoH nosicos Belica, onpegenexHune cumaona BO3MOXHOW rpaHn

. MpaBuna ycTaHOBKM A5 KPUCTansoB HU3LWEN KaTeropmm (KONM4YecTBO KOOPAMHALMOHHBLIX OCEMN,

NX pa3Mmepsbl U Yribl MeXay HAMK)

.[paBuna ycTtaHOBKM ONs KPUCTanmnoB TeTparoHanbHOW MU KyOU4eCcKonm CUHIOHMI (KONUYEeCTBO

KOOPOUHALMOHHBLIX OCEN, UX pasMepbl U Yrbl MEXAY HMMW; COOTHOLUEHWE KOOPAMHALMNOHHBIX
OCen C ANeMeHTamMmn CUMMEeTPUn)

MpaBuna yCTaHOBKM AN KPUCTANOB rekcaroHanbHOW U TPUroOHaNbHOW CUHIOHUIA (KONMYeCTBO
KOOPOUHALMOHHbIX OCEN, NX pa3Mepbl 1 Yribl MEXAY HUMM)

3aKOH NOCTOSHCTBA YIrNoB, onpedeneHne cCMMBONoB pebep

3akoH nosico Beiica, onpegeneHne cumBona BO3MOXHOWN rpaHu

MoHATne npocTpaHcTBEHHOW pelleTkn. O6bACHEeHe NpaBUbHON reoMeTpu4eckon opmbl
KpUCTanmoB pasHbiMU Y4EHbLIMMW.

lMocTpoeHne NPOCTPaHCTBEHHOW peLleTKn

Mepuoa NOeHTUYHOCTH

TpaHcnauua

Buabl nnocknx ceTtok

IMoHATHE NPUMUTMBHOM U CIIOXHOM si4eeK. Buabl CNOXHbIX siueek

MNOCKOCTb CKOMb3ALLLErO OTPaXXEHUS

BuHTOBOE BpalLeHne

Fomoaecmuyeckme KpuctTannol

eTepogecMmumyeckne Kpuctansbol

MprHLMA NAOTHENLLMX YNAaKOBOK

KoopanHaumoHHoOe Yncno 1 KoOOpANHALUOHHBIA MHOTOrPaHHMK



[Ona oueHnBaHuSA pe3yrnbTaTtoB o6yquV|s=| Ha 3a4yeTe Uucnonb3yeTcHd

«3a4YTEeHO», «HEe 3a4YTEHO».

2-6annbHas  LWkana:

YpoBeHb
Kputepun oueHMBaHNs koMneTeHLNi cchopmumpoBaH Llkana oueHok
HOCTH
KOMMEeTeHLNN
Obyualowuinca yBepeHHO OTBeYaeT Ha MNOCTaBMNEHHbIE BOMNPOCHI, | [108bIlWEHHbIU
onpegensieT 3nemMeHTbl CMMMETPUM MO MOAENsM  KPWUCTanmnos, ypOBeHb 3aumeHo
3anucbiBaeT Kpuctannorpaduyeckne dopmynbl B cumBonuke bpass,
Haxo4WT W MpaBWbHO Ha3biBAaeT MpPOCTble POPMbl, YMEeT CTpouTb
cTepeorpadmryeckyto NPOeKUMo 1 onpeaensiTe CUMBOSbI FPaHen.
OOGyyaowuiics oTBevaeT Ha MOCTaBMEHHblIE BOMPOCHI, HO MWHOr4a ba3zoeniti
owmnbaeTcsl, onpegenser dnemMeHTbl CUMMETPUM MO  MOZENAM ypOBeHb 3aumeHo
KpucTanmnoB, 3anucbiBaeT KpucTannorpadpuyeckme dopmMynbl B
cumBonuke bBpaBas, He Bcerga npaBUMBHO HAXoAWT W HasbiBaeT
npocTble hOpMbl, YMEET CTPOUTb CTepeorpadmyeckytd NpPOEKLMIO U
onpefensiTb CUMBOJIbI FTPaHen.
OOyuatowminca oTBeyaeT Ha MOCTaBMIEHHbIE BOMPOCHI C oOlwmMbkamu, lMopozosniti
onpegensieT 3nemMeHTbl CMMMETpPUM MO MOZENsAM  KpWUCTarsoB, ypoeeHsb 3aumeHo

owmnbaeTcs B HanucaHWM KpucTannorpadguyeckux copmyn B
cumBonuke bBpaBs, He Bcerga NpaBUNbHO HaxoOAWT W HasbiBaeT
npoctble OOpMbl, YMeeT uuTaTb CTepeorpaduyeckue MNpPoeKuMn u
onpeaensaTb CUMBOJSIbI FPaHeN.

ObGyvatowniica He  OoTBeYaeT Ha MOCTaBfEHHble BOMPOCHI, He
onpegensieT 31eMeHTbl CUMMETPUM MO MOAENAM KpUCTanmnoB, He
3HaeT cMmMBONVKy bpasa, He HaxoaMT 1 He HasbiBaeT NpPocTblie PopMbI,
He ymeeT uyuTaTb CTepeorpadunyeckne npoekuMm u He onpegenset
CVMMBOIbI rpaHen.

He 3aumeHo




