Iporpamma mucimruiunsl "Kpucramnorpadus”; 05.03.01 "T'eonorus".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHctutyT reosiornut 1 HehTera3oBbIX TEXHOJIOTUI

=T
=

4
X

¢
>
'w-
2

VYTBEPKIAIO
IIpopekTop mo oOpa3oBarebHON aesTebHoCTH KDY
Typunosa E.A.
R 20T

IIporpamMmmMa QuCHUILIMHBI
Kpucrannorpadus

Hanpagsnenne noarorosku: 05.03.01 - 'eonorus

[Tpoduns noarorosku: I'eodusmka
Kpanudukanus BblTyCKHUKA: OaKalIaBp

dopma 0OyueHus: 32a09HOE
SI3BIK OOyUEeHHS: PYCCKUI
o Havyana oOyveHus o odpa3oBaTeIbHON mporpamme: 2024

O PAEKTPOHHBIH
ann Y‘]:IPIBEPCPITET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



Iporpamma mucimruiunsl "Kpucramnorpadus”; 05.03.01 "T'eonorus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma mucimruiunsl "Kpucramnorpadus”; 05.03.01 "T'eonorus".

[Iporpammy muicimIuiHbl pa3padorai(a)(u): goueHt, K.H. Hypuesa E.M. (Kadenpa munepanoruu u gurtonorud, HCTUTYT
reosIoruu 1 Hedprera3oBbix TexHousoruil), Evgeniya.Nurieva@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-7 CriocoOeH PUMEHUTb 3HAHWSI U HABBIKM JUTSI PEIISHHUsI TeOJIOTMYECKHX 33/1a4 110 U3yUYEeHHIO

re0JIOrMYECKOr0 CTPOEHUS! 3eMHOI KOPBI, TOPHBIX TTOPOJ, ¥ MOJIE3HBIX MCKONAEMBIX, & TaKXKe
[IPOrHO32a ¥ TIOMCKOB MECTOPOXKAEHUH MOJIE3HBIX UCKOMAEMBIX (B COOTBETCTBUU C
HAIPABJIEHHOCTHIO (TIPO(HIeM) TOATOTOBKH)

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

CHHT'OHHH, JIEMEHTB CUIMMETPHUH, TIPOCThIE (POPMBI KPUCTAUTMUECKUX TEJ, THUITB KPUCTAIMIECKUX CTPYKTYP
JloKeH yMeTh:

OIpeJesATh CHMMETPHIO KPUCTAIIIOB ¥ OOLIYIO MPOCTYIO0 (hOpMY KPHCTA/UIMYECKHX Tell

JlomxeH B1afeTh:

HaBbIKaAMU IMPEACTABJICHUS B3aMUMOCBA3U MEKIY CI/IMMCTpI/ICﬁ KpHUCTAJUIOB U TUIIOM KpI/ICTﬁJ'IJ'II/I‘-IGCKOﬁ CTPYKTYPHI U
q)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMU KPpUCTAJJIOB MUHEPAJIOB

I[OJDKCH AEMOHCTPHUPOBATH CITIOCOOHOCTh ¥ TOTOBHOCTD:

OIIpeJessATh CHMMETPHIO KPUCTAJIOB ¥ OOLILYIO MPOCTYIO (hOpMY KPHCTA/UIMYECKHX Tell; HCIIOb30BaTh B3AaUMOCBS3b MEXIY
CHMMeTpHel KPUCTAUIOB ¥ TUIIOM KPUCTAJTMYECKOUN CTPYKTYPBI C (PH3MUECKIMYU CBOMCTBAMYU KPHUCTAIOB MHUHEPATIOB

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

JannHas quctuIuivHa (MoayJib) BKodeHa B paszjen "Bb1.B.02 [ucuumiunsl (MOayM)" OCHOBHOM NPOo(hecCHOHANIbHOI
obpazosarenbHOl nporpammsl 05.03.01 "T'eonorus (leodusuka)” u orHocutes k yacti OIIOIT BO, hopmupyemoit
y4YaCTHHUKaMHu 00pa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 1 kypce B 1, 2 cemecTpax.

3. O0beM QUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJEeJE€HHbIX HA

KOHTAKTHYIO Pa00Ty 00y4YaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (bie) equHuUII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 10 yaca(oB), B TOM umcIie JieKIuu - 4 gaca(oB), mpaktudeckue 3auAtus - 0 yaca(oB), 1abopaTopHbIe
padoThI - 6 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOHN padoThl - O yaca(oB).

CamocrositesibHast pabota - 58 vaca(oB).
KouTposns (3auét / 9x3ameH) - 4 yaca(oB).

(I)opMa MMPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIINHBL: OTCYTCTBYET B 1 CEMECTPE; 3a4€T BO 2 ceMeCTpe.
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4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. Cummerpust kpuctaiuioB OCHOBHBIE
1 CBOWCTBA KpHUCTAJUTMUECKUX Ten Onepauuu u

2 1 1 0 0 0 0 0 10
3JIEMEHTBl CUMMETpUH B3auMozeiicTBre 31eMEHTOB
CHUMMETpPUU
2 Tema 2. MeTtopl NpoeLMPOBaHUS KPUCTAIOB 1 1 0 0 0 0 0 10
Tema 3. Kpucramorpagpudeckie KOOpIUHATHbIE
3 |chcTembl Kpucrannorpaguueckue kateropuy, 1 > 0 0 0 0 0 12

CUHI'OHHMH, KJIaCCbl CUMMETPUU

Tema 4. O603HaUeHNST KJIACCOB CUMMETPHH 110
A.lllencnmcy, MexIyHApOJHBIE 0003HAYEHHS
4. |kyaccoB cMMMETpHUH (CUMBOJIMKA 2 0 0 0 0 1 0 4
I'epmanna-Morena) Cetka Bynbga

Tema 5. CumBoUIbI rpaHeli u pebep KpUCTaLIoB
CuMBOJIBI TpaHel KpUCTAIIOB. 3aKkoH [Talon

5. |CumBosibl pebep kpucrauios. VX onpeneneHue 2 0 0 0 0 1 0 6
3aKOH 30H - 3aKOH Beiicca

Tema 6. [Tpoctsie hopmbl kprcTanioB Obime
npeacrasienus [Ipoctsie hopMel HU3IIEH

6. [kateropuu IIpocTeie hopmbl cpeaHell KaTeropuu 2 0 0 0 0 1 0 6
IIpoctsie popMBI BBICIIIEH KATETOPUU

Tewma 7. Poct KpycTalioB (KpUCTANIOTEHE3UC)
7 OO0iue ceieHrst 00 00pa30BaHUK KPUCTAILIOB
" [MexaHu3Mbl poCTa KPUCTAILIOB

Tema 8. CTpyKTypHble 1e(heKThl B KPUCTAIAX
Mopdoornyeckre 0COOEHHOCTH peaTbHBIX

kpuctawioB Kparkue cBenenust o (puznyeckux
8. [cBolicTBaX KpUCTANIOB MUHEPAJIOB 3aBUCSIIUX OT 2 0 0 0 0 1 0 4
KpHCTAIOrpapuieckoro HarpaBJIeHUs

9 Tema 9. KpaTkue cBeieHHs 0 MeTO1aX
" [BRIpamMBaHUS KPUCTAILUIOB

lToro 4 0 0 0 6 0 58

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. CummeTpus KpuctaioB OCHOBHbIE CBOMCTBA KPHCTAJLIHYECKHX TeJ Onepaiuu 1 3J1eMeHThbI
cumMeTpun BazanmogeiictBue 3J1eMeHTOB CHMMETPHUHI

Cummerpust kpuctauioB. Onpenenenne kpuctamia. Onpenenenue cummerpun. [Ipumeps! cummerprn. OCHOBHBIE CBOFCTBA
KPUCTAJUTMIECKUX TeJI: MPOCTPAHCTBEHHAs PellieTKa, OQHOPOJHOCTb, AHU30TPOITHOCTh ¥ U30TPOMHOCTh, CIIOCOOHOCTH K
CaMOOTpaHKe, CHMMETpHSI

I'naBHBIE OTIMYMSA KPUCTAIINYECKUX U aMopdHbIX Tes. CummeTprdeckue ornepauyu 1 u 11 poga. DneMeHTs CHMMETPHH.
Teopema Diinepa 0 B3aMMOAEHCTBIH JIEMEHTOB CHMMETPHH U CIEICTBUS U3 Hee.
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Tema 2. MeTo bl NPOENUPOBaHNs KPHCTAJJIOB

Kpucramnorpadpuueckue npoekumnu Cdeprueckas npoekuus.Crepeorpaduyeckas MpoeKnus 3JeMEHTOB CUMMETPUN
kpucrauia. O603HaueHN JIEMEHTOB CUMMETPHUU Ha IIpoeKLuu. JleficTBue TeopeMsl U CleJCTBUIl U3 Hee 0 B3aUMOJEHCTBUY
3JIEMEHTOB CUMMETpPUHM Ha cTepeorpaduueckoit npoekuu. 'nomocrepeorpaduueckas npoexkuusa.Kak ona crpoutcs.
N3zob6paskenue crepeorpaduueckoil NPOeKIMY IpaHei KpUcTauia.

Tema 3. Kpucrauiorpacguueckne koopauHaTHbie cuctemMbl Kpucraiaiorpadguyeckne kaTeropuu, CHHTOHHH,
KJIACChI CHMMETPHUH

IToHsATHE O €AVHUYHBIX HAPaBJICHUIX

Bunpl cummerpun

CuHroHUM

Kareropuu

YcTaHOBKA KPUCTAJUIOB B PAa3JIMUHBIX KOOPAWHATHBIX CUCTEMAX

CummerprnyHas Gurypa, cimmerpudeckre rmpeodpasosanus [ u I popa. DnemeHTs cuMMeTprn ? IPOCTHIE M CIIOXKHbBIE OCH
CHUMMETPHH, 3€PKAJIbHBIE IOCKOCTU, LIEHTP CUIMMETPUH. DKBHUBAJICHTHBIE U HEIKBUBAJIEHTHBIE CUMMETPUYECKHE ONEPALN.

Tema 4. O603Hauenusi kiraccoB cumMmerpu o A.Jllendauncy, mesxaynapoaasie 0603HaYeHHSI KJIACCOB
cummeTpun (cumBoanka I'epmanna-Morena) CeTka Byabga

TouveuHble TpyIIbl CHMMETPUU U UX 0003HaueHus 1o cucteme bpase u llendiuca. Ornnurie ob6o3nauenus no A.IlEudaucy
ot obo3Hauenmii O.BpaBe. CummeTpus rpaHeit KpucTtayuioB. [TopsIoK rpyNIiel CAMMETPUH KpUCTaia u rpaHeit. CBs3b uncia
rpaHeii mpoctoi (bOpMBI ¢ OPSIAKAMH IPYII CHIMMETPUH KpUCTaJUIA U TpaHeil. MeXIyHapoJHble CUMBOJIBI KJIACCOB
cumMeTprn cuMBoJTel ['epmanHa Morena Cetka Bynbga

Tema 5. CumBoJIbI rpaHeii 1 pedep kpucTaioB CHUMBOJBI rpaHeil KpucTaaioB. 3akoH ['arou CuMBoJIbI pedep
KpuctawioB. Ux onpenenenne 3aKoH 30H - 3aKoH Beiicca

3akoH ["atou. XapakTepucTHKY CUMBOJIOB IpaHeli. BHIOOp eIMHUYHBIX ITpaHel B TPUKJINHHOMN, MOHOKJIMHHOM, POMOUYECKOH,
TETParoHaJIbHOM, TPUTOHAILHOW, FeKCAroHa IbHOM U KyOHuecKol cMHroHusix. Orpe/ie/ieHue CUMBOJIOB I'paHel B CUHTOHHSIX.
CumBoibl pedep KpucTaiioB. MIx 0603HaueHue 1 OIpe/ie/ieHUe 10 CHHIOHUSM. 3aKOH 30H - 3aKOH Belicca

Tema 6. IIpoctsie hopmbl kpuctasioB Oomue npeacrasiaenns [Ipocreie popmbl Hu3meii kateropun IlpocTere
¢ opmsl cpeaneii kareropun IIpocreie hopmbl BeICIEH KaTeropun

IpocTbie popMbI KPUCTATIOB. VIX THIIBI U BUBI (OOIIHE M YACTHBIE, OTKPBITHIE U 3aKpPbIThIE). [IpocThie pOpMBI HU3IIIEH
KaTeropuy - Ha3BaHWe, BUJI M KOJMYECTBO rpaHeit. [TpocTeie (popMBbI cpeiHelt KaTeropun - Ha3BaHKe, BUJ , KOJIMYECTBO I'PAHEN.
[IpocTsie popMBI BEICIIIEW KATETOPUH - Ha3BaHUE, BUII, KOJTMIECTBO IPaHEH.

Hawu6osee yacTo BeTpevamomupecs U pekue. IIpuMepsl MUHepasIoB.

Tema 7. Poct kpucTaLI0B (KpHCcTaLIOTeHe3nc) O6mme cBeeHNsI 00 00pa30BaHAH KPUCTALIOB MexXaHN3MbI
pocTa KpucTawioB

Onpegenenne Kpucrauiorenesnca. Od6pa3oBaHie KpUCTAJUIOB B IIPUPOIE:

MarMati4yecKkoe, FApoTepMalibHOE, IErMATUTOBOE, ITHEBMATOIMTOBOE M BYJIKAHUUECKOE, OPraHUYECKOE, a TAKKeE
MeTaMOpHOPMHUUECKOE TPOUCXOKICHHUSI.

Poct KPHUCTAJUIOB - IPUYXHBI U YCJIIOBUA, MEXdHU3Ma POCTA KPUCTAJUIOB. ,HC(I)CKTI)I KPUCTAJUIOB: BHYTPEHHUE U BHEIIIHUE,
Ha4daJIbHbIC (bOpMI)I pocTta ? CPOCTKHU KPUCTAJUIOB HE3AKOHOMEPHBIC 1 3dKOHOMEPHBLIC.

Tema 8. CtpykrypHble nedekThl B Kpuctawiax Mopdosornyeckue 0co0eHHOCTH PeaJbHBIX KPHCTANIOB
Kpartkue cBeseHns o (pu3nyecknx cBOMCTBaX KPUCTANIOB MHHEPAJIOB 3aBUCSIIINX OT KpHCTaLIorpadguyeckoro
HanpaBJeHust

CrpyKTypHBbIe Ae(DEeKThl B KPUCTAILIAX

1. Toueunsle gedeKThl

2. JIuneiinsle aedeKTsl

3. IloBepxHOCTHBIE A€(DEKTHI

4. O6bemHbIe 1eeKThI

Kpatkuie cBenieHus 0 (pru3M4IecKUX CBORCTBAX KPHCTAJUIOB MIUHEPAJIOB 3aBHUCSIIHMX OT KPUCTAJUIOrpahuIecKoro HarpaBIeHUs
1. MexaHn4ecKue CBOMCTBA (TBEPAOCTh, YIIPYTOCTh, ITACTUYHOCTD, CIIANHOCTH)

2. TeruioBble CBOUCTBA (TEMIONPOBOAHOCTS)

3. OnTuveckue CBOMCTBA: ABYIPEIOMIICHHE, ONITHYECKH OJJHOOCHBIE KPUCTAJLIBI, ONTHYECKU ABYOCHBIE KPUCTAILTBI, IIOKA3ATEIH
MIpeJIOMJICHHS] BEIIECTBA (OIpeie/ieHre ¢ TIOMOIIBI0 MMMEPCHOHHOTO METO/Ia), YTOJI IOTacaHHus], TUIECOXPOU3M (OIIpeiesieHre C
TIOMOIIBIO MOJISIPU3ALMOHHOTO MUK POCKOIIA)

4. DneKkTpuuecKye CBOMCTBA (JIEKTPONPOBOJHOCTh, MUPOINEKTPUUIECKUN I(PDEKT, Mbe303NeKTpUIecKUil 3(peKT)
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5. MarHuTHbIe CBOMCTBa KPUCTAJLIOB

Mopponorndeckrie 0COOEHHOCTH PeaIbHBIX KPUCTA/IOB

1. CkymprTypa rpaHeil KpucTaia

2. ®opMBI pocTa KPUCTAJUIOB (CKeJIeTHBIE, ACHAPUTHbIE, HUTEBUIHBIE)

3. CpoCTKM KPUCTAJUIOB HE3aKOHOMEPHBIE (CPEPOIUTHI, JPY3bl, IUETKH)

4. CpoCTKM KPUCTALJIOB 3aKOHOMEPHbIE (MapasulesibHble, SMUTaKCUYeCKUe, JBOWHUKH)

Tema 9. KpaTkue cBeJieHHSI 0 MeTO/4aX BbIPAIUBAHUSA KPUCTALIOB
KpaTkue cBeieHUs1 0 METOaX BbIPAIIMBAHUS KPUCTAIUIOB
1. MeTozp! BEIpaIlMBaHUS KPUCTAJIOB U3 PACTBOPOB

2. BI)IpaIHI/IBElHI/IC KPHUCTAJUIOB U3 PACTBOPOB B BLICOKOTEMIICPATYPHBIX pacCIijiaBax ? METOJ KPUCTAJIJIN3allUU U3 paCTBOpa B
paciiiaBe

3. Metozp! BeIpallluBaHus1 KPUCTAJUIOB U3 pacIliaBa
4. Metop! BbIpalllMBaHUs1 KPUCTAJUIOB U3 ra30BoM (MapoBoi) a3kl

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s ISl CAMOCTOATEJbHON Pa60ThI 00yJaIOIUXCS M0
JUCHUTIIHE (MO/IYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTeis, Ho 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTrosTenbHast padoTa MoApasAenseTcss Ha CaMOCTOSTEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIbHBIX TeM (pa3zieioB) JUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yYaloIrecs: YUTAIOT U KOHCHIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs, HANIPABJICHHbIE Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY M ITPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUILIMHE.

OpraHu3zalys CaMOCTOSITENIbBHON padoThl 00YYaIOIIMXCs perJIaMeHTHPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOINYECKOl JITepaTypoil 1 3JEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOUASL:

INopsinok opraHU3alMK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEeATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, MporpaMMaM ClelJUINTeTa, IPOrpaMMaM MarkCTpaTyphl (YTBEpKIEH PUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @enepanu Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOThI CTY/ICHTOB BBICIIMX YUeOHBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckui)
(penepanbubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjka efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeIbHOTO YUPEKJEHUS BBICLIIETO
npogeccrnoHaabHOro oopazoBanus "Kazanckuit (IpuBosnkckuil) peaepanbHblil yHUBEpCHTET"

JlokaneHble HOpMaTHBHbIE akThl Kazanckoro (IIpuBossKkcKoro) penepaibHOTO yHUBEPCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOIIyJIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIE CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B ¢oHzae oLeHOUYHBIX CPEACTB COAEPKUTCA CIeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETEHLINI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTMHE (MOIYJIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MEXaHU3M (POPMUPOBAHHSI OLICHKH 110 AUCHHMILIMHE (MOJYJIO);

- OIIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS VTSI KaXKIO0r0 OLICHOYHOIO CPelICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, IPEAbSIBISEMbIC K ISUCTBUSIM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3InIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

SAEKTPOHHBH
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Iporpamma mucimruiunsl "Kpucramnorpadus”; 05.03.01 "T'eonorus".

OcBoeHMe JUCIMIUIMHBL (MOJIYJIs) PEAToJiaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM nTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
MPaBOOOJIAJATEISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubimoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moy4yanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpABHJIAMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKON.

DJIeKTPOHHBIE U3JAHUS JOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEICHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJis OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipy HCONb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydamonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOrO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOH JIUTEpaTyphl Ha
Ka)k10ro 00y4Jalomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k paboyelt mporpamMmMe JUCHUILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHNH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIagaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUIeKToBaHus (oHnoB HayuHoi 6udmmorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Mineral data on individual species are linked to the following mineral table by crystallography, - http://webmineral.com

Kpucramiorpaduueckas v KpucTauioXuMudeckas basza TaHHBIX JIIsI MUHEPAJIOB U X CTPYKTYPHBIX aHaioroB MHcTUTyTa
aKcnepuMeHTanbHoi MuHepanoru PAH - http://database.iem.ac.ru/mincryst

MuHepanoruueckast 6a3a JaHHBIX OfIHA U3 HarOoJee ONHbIX 0a3 IaHHBIX [0 MUHepajiaM B UHTepHeTe. - http://www.mindat.org/

CIPaBOYHUK M0 Kpuctajuiorpaguu - http://www.ggd.nsu.ru/Crystal/help.html

CTPYKTYpPhI HEKOTOPHIX KpUCTAJLIOB - http://departments.kings.edu

9. MeTouyecKkne yKa3aHus /Iisi 00y4Yarouxcs M0 0CBOEHUI0 JUCIHUILINHBI (MO TyJis1)

Bujg paéor

MeToauyecKue peKoOMeHIamun

JIEKLIANA

B xope JIeKIMOHHBIX 3aHSTHI BECTH KOHCIIEKTUPOBaHHe yyeOHOro Mateprana. O6paiarts BHUMaHUe Ha
Kareropuu, GOpMyJIMPOBKH, PACKPHIBAIOIIME COJIEpKaHNE TeX WM MHBIX SIBJICHUH M MIPOLIECCOB, HAyYHbIE
BBIBOZIBI M TIPAKTUYECKHUE PEKOMEH/IAINH, TIOJIOXKUTEIBHBIH OIBIT B OPaTOPCKOM MCKyccTBe. JKenareapHo
OCTaBUTh B paOOYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JieJIaTh IIOMETKH U3 PEKOMEH/I0BAaHHOM JIMTEPATY B,
JOTOJHSIONKE MaTeprall NPOCTyIIAHHOM JIEKLIUH, a TAKXKe MOAYEPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHbIX
TEOPETUUECKHX TOJIOKEHNH. 3a/1aBaTh MPETIOAABATEII0 YTOUHSIONME BOIPOCH! C IIENbI0 YSICHEHUS TEOPETUIECKHX
TIOJIO’KEHHH, pa3pelnieHns] CIIOPHBIX CUTYaIH.

J1ab0paToOpHbIe
paboThI

B xopie moArotoBkM K 1a00paTOPHBIM 3aHSTHSIM U3YYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMUTHCS C
JIOTIOJTHUTEJILHOM JINTEPaTypoii, HOBBIMY MyOJIMKAIMSMU B IEPUOANYECKUX M3JIaHUSX: KypHanax u T.4. [Ipu atom
y4ecTb peKOMEH/IAIMY TperoaBaTesis U TpeboBaHusl y4eOHOM IporpaMMsl. JlabopaTopHble 3aHATHST HATIPaBJICHbI
Ha TIO/ITBEP K JEHIE TEOPETHYECKHX MOJIOKEHUI 1 (POpMUPOBaHKE YUeOHBIX M MPo(ecCHOHATbHBIX yMeHui. OHM
OTHOCATCSI K OCHOBHBIM BU/IaM yYeOHBIX 3aHsITHH. BbIloIHEHNE CTyieHTaMU MpOBeeHNe JIA00PaTOPHbIX 3aHTHIA
HaIpaBJIeHO Ha: 0000IIeHNe, CUCTEMATU3ALuIO, YIUIyOleHNe, 3aKperlyIeHUe 0Ty YeHHBIX TeOPeTUYeCKUX 3HAHUH
MO AUCLUIUTNHE; (POPMHUPOBAHUE YMEHUH IPUMEHATD TOJTyYeHHbIE 3HaHUS Ha MPaKTUKe, Pealu3alyio.

CaMOCTOsI-
TenbHas paboTa

CamMocTrosTebHas pa60Ta CTYACHTOB - IIVIaHUpYEMasd yqe6Haﬂ, y‘le6HO-I/ICCHC,HOBEIT€JILCK21H,
HAYYHO-UCCIEAOBATEIbCKAA AEATCIIBHOCTD CTYJCHTOB, OCYIIECTBIIAEMAA BO BHEAYAUTOPHOE BpEMA 110 3aJaHUI0 U
Ipu METOAUYECKOM PYKOBOACTBE IIpEnioAaBaTesid, HO 0e3 ero HENIOCPEACTBEHHOI'O YYaCTUA. Oma BKJII0OYaeT B
cebs: - NOATOTOBKY K ayAUTOPHBIM 3aHATUAM (JICI(LII/IHM, MPAKTUYCCKUM, CCMHUHAPCKUM, Ha60paTOpHBIM pa60TaM
u ,I[p) 1 BBIIIOJIHECHUE COOTBETCTBYIOIUX 3a,I[ElHPII>i; - CaMOCTOSATEJIbHYIO pa60Ty HaJa OTACJIbHBIMH TEMaMH y‘~I66HLIX
JUCHUITIIMH B COOTBETCTBUH C y‘{C6H0-TeMaTI/I‘ICCKI/IMI/I IJIaHaMM; - HallMCaHUE pe(’pepaTOB, JOKJIaJOB, 3CCE;
IIOATOTOBKA Hpe3CHTaLII/II7I; - IOATOTOBKY KO BCEM BUAM ITPAKTHUKH U BBIIIOJHEHUE MTPEAYCMOTPEHHBIX MU
3aHaHHﬁ; - BBIIIOJIHCHUE TMCbMEHHBIX KOHTPOJIbHBIX pa60T, JOMalIHuX BaﬂaHHﬁ; - IOATOTOBKY KO BCEM BUIaM
KOHTPOJIbHBIX HCHBITaHHﬁ, YCTHBIX OIIPOCOB, KOJIJIOKBUYMOB, B TOM YHMCJIE K KOMIIJICKCHBIM 9K3aME€HaM U
3a4€TaM.

3a4€T

3ay€T/K3aMeH SBIISIETCS UTOrOBOM (hOPMOI OTUETHOCTH M MOATBEPKICHUEM MOJYYEHHBIX TEOPETUUECKUX
3HAHUM, CIIOCOOHOCTH MPUMEHSATh MX Ha MpakTuke. Be€ 310 TpeOyeT oT cTyAeHTa emé pa3 npopadoTaTh BeCh
JICKIIMOHHBII MaTepuasl, MPOBECTU aHAIN3 MPAKTUYECKUX 3aHATHUI, UCIIOIb30BaTh JIsI MOJrOTOBKU
PEeKOMEHIyeMYIO JINTEPaTypy U UHTEPHET UCTOUHHKH. .
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.
MynpTUMeaniHas ayAUTOPHSL.
KommnbloTepHblil Kitacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHUE MMPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/II;'I, q)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBuu ¢ TpedoBanusiMu PT'OC BO u yueOHbIM tuianoM no Harpasienuio 05.03.01
"T'eonorust” u nmpocumo moaroroBkn "T'eopmsuka”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.02 Kpucmannoepagpus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 05.03.01 - I'eosorus

IIpocpuis noaroroku: L'eodpusnka
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 3a04HOE
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1.10mxoBa, O. B. OcHoBsl kpHcTasuiorpadun : yueonoe nmocooue / O. B. IOmkosa, A. C. Hagonsko, A. U. Be3pykux. -
Kpacnosipck : Cubupcknit penepaibablii yausepcutet, 2020. - 324 c. - ISBN 978-5-7638-4181-7. - TekcT : 31€KTPOHHBII. -
URL: https://znanium.com/catalog/product/1830714 (nara obpamenus:: 22.01.2024). - Pexxum gocTyna: o noanucke.

2.bparuna, B. U. Kpucrannorpacdus, MuHepaorus 1 oooramieHue roje3HbIX NCKomaeMbIx: yaeOHoe nocodue / B. 1. Bparuna.
- Kpacnosipck: Cubupckuii denepanbhbiid yausepeuteT, 2012. - 152 c. - ISBN 978-5-7638-2647-0. - TekcT : 2JeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/492236 (gata obpamenus: 22.01.2024). - Pesxum goctyna : o MOJIICKe.

3. AnrkuHa, B. 1. OcHoBBI kpucTasiorpaduu 1 aeeKTsl KPUCTALIMYECKOTo CTpoeHus: pakTukyM / B. V. AnukuHa, A. C.
Camnaposa. - KpacHosipck : Cubupckuii eiepasibhblil yausepenteT, 2011. - 148 c. - ISBN 978-5-7638-2195-6. - Tekcr :
anexTpoHHBIH. - URL: https://znanium.com/catalog/product/441367 (nara oopamenus: 22.01.2024). - Pexum poctyma : 1o
TIOATIHCKE.

4. boiiko, C. B. Kpucramnorpadus n munepanorus. OcHOBHBIE MOHATHS: yueOHOe nocodue/boiiko C.B. - KpacHosipek:
Cubupckuii dpenepanbabiii yauBepeuteT, 2015. - 212 c. - ISBN 978-5-7638-3223-5. - Tekcr : anektpoHHsId. - URL:
https://znanium.com/catalog/product/550292 (nara o6pamenus: 22.01.2024). - PexxuM JtocTyna : 1o MOJIIHCKe.

JonosHuTEILHAA JUTEPATYypa:

1.Epemun, H. H. 3anumatenbHas kpucraiorpadus : yueOHoe nmocodue / H. H. Epemun, T. A. Epemuna. - Mocksa : MLIIHMO,
2013. - 148 c. - ISBN 978-5-4439-2154-9. - Tekcr : aneKTpoHHsIi // JIaHb : 3neKTpoHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/56566 (mata obpamenus: 22.01.2024). - Pexum nocTymna: Iuist aBTOPU3. TOJI30BATEINEH.

2. Bonpapes, B. I1. OcHOBB MUHEPAJTIOrUH M KpUCTALIOrpaduul ¢ 35ieMeHTaMu netporpadun : yuedHoe nocodue / B.IT.
Borgapes. - MockBa: POPYM : UHPPA-M, 2023. - 277 c. - (Beicee obpazosanue). - ISBN 978-5-00091-780-0. - Teker :
anekTpoHHsIi. - URL: https://znanium.com/catalog/product/2017317 (nara obparuenus: 22.01.2024). - Pexxum nocrymna: 1o
TIOATICKE.

3. Hogocenos, K. JI. OcHOBBI reoMeTpHiecKoid Kpuctamiorpapun: yuye6Hoe nocooue / Hosocenos K.JI. - Tomck: M3natenscTBo
Tomckoro nonutexHudeckoro yausepcurera, 2015. - 73 c. - Tekcr : anekrponssiid. - URL:
https://znanium.com/catalog/product/701517 (nata obpameHnus: 22.01.2024). - Pexxum goctyna : o HOIICKe.
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Iporpamma mucimruiunsl "Kpucramnorpadus”; 05.03.01 "T'eonorus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B.02 Kpucmannoepagpus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

IIpocpuss noaroroku: Leodpusnka
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 00yueHus: 3a04HOE
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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