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1. HammeHOBaHMe JUCHUIIINHBI
Kpucrannorpadus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.01 IIpuknagapie MaTeMaTuka u puU3NKa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus aucuumuinHel Kpucraniorpagus y odydaronierocs A0KHBI OBITh ¢(HOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)

OIIK.7 crtocoOHOCTB UCIOJIB30BATh 0A30BbIC TCOPETUUCCKUE 3HAHUS (QyHIAMEHTAIBHBIX pa3/IesioB o0men u
TeopeTudeckor (GU3HUKU 7S pelieHHs MPOoPeCcCUOHANBHBIX 3a/1a4

IIK.1 crmocoOHOCTh TPUMEHATH B CBOEH MPOheCCHOHATBHOM JIEATeTLHOCTH 3HAHUS, TTOTYYEHHBIC B 001aCTH
(U3HYECKUX U MAaTEMATHYCCKUX JTUCITUTUTHH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
DopMbI TEKYLLIET0 KOHTPOJISI [TucemenHO€ KOHTPOJIBHOE MeponpusTue (3)
®opMbI POMEKYTOUHOI 3auet (10 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Kpucraanorpadus
CuMMeTpHsl CTPYKTYPbl KPHCTAJLJIOB

I'eomeTpuueckas KpucTasiorpapus
OMmnupudeckre 3aK0oHbI KpucTamutorpadun. CumMeTpust kpuctamioB. CTaHmapTHbIE KPUCTAIOPU3NUECKHE U
KpHcTayutorpaduueckie KoopauHaTHbIe cucteMbl. [IpsMoii 1 0OpaTHbIH ToyeuHbIi komiieke. [loirocHbre
¢uryps! u mabnonsl. Kpucramnorpapuueckue npoekiuu (JIMHEiHbIe, chepudecKre U crepeorpapuuecKue).

PemeryaToe cTpoeHHe KPHCTAJLIIOB
Bexkrop pemerku. basuc pemerku. [IpocThie U CI0KHBIE PEIIETKH. DJIeMEHTapHas siueiika, MPUMHUTHBHAS
siaetika. Beibop pemetku. [lepexon ot ogHoro 6a3uca k apyromy. Pemerku bpasa. basuc ctpykrypsl. MHAEKCHI
y371a, Y3JIOBOH MPSIMON U y3JI0BOH IIIOCKOCTH. DopMbl. YpaBHEHHE IOCKOCTH. OOBSICHEHUE IMITUPHUIECKUX
3aKOHOB KpUCTAIIOrpaduu ¢ TOMOIIBIO IPOCTPAHCTBEHHOM pelieTkh. PemeTka u cTpyKTypa.
Mertpudeckuil TEH30p U MeTpUYecKas MaTpuLa. JJIuHel ocell U yrisl Mexay HUMU. [leprnos naeHTHYHOCTH.
VYron mexay npsiMmeiMi. OOBEM dIeMEHTaApPHON STYEHKH.

OoOpaTHbIi (cCOnpsKEeHHBII) 0a3uc
O6parnas pemetka. O0beM IPSIMON B 0OpaTHON dIeMeHTapHOU siueek. OTHa 0COOCHHOCTh KYOUYECKHUX
KpucTtayoB. COOTBETCTBHE MEXKAY Y3JIaMU OOpaTHOM PEIMIETKH U y3TIOBBIMH IJIOCKOCTSIMU MPSIMOM PEIIETKH.
CoiicTa BekTopa H 00patHOit pereTkn. MeXIUIOCKOCTHOE pacCTOsTHHIE. 30Ha TUIOCKOCTEeH. HACKCHI TPSIMBIX
U IUIOCKOCTEH B rekcaroHainbHOU cucteme. CBsI3b MHAEKCOB IIOCKOCTEN ¢ MHJIeKcaMu HopMaiu. O6nactu
Boponoro u siaeiiku Burnepa-3eiitia. Slueiiku Burnepa - 3eiiTiia B 00paTHO# pemeTke. Y TIbl MexXIy
IJIOCKOCTSIMU, MEKY TUIOCKOCTBIO U psiMOil. DopMyIibl IpeoOpa3oBaHus MPHU 3aMEHE BEKTOPOB Oasuca:
WHJICKCOB MPSMBIX, HHIEKCOB IIJIOCKOCTEH, 00paTHOro 0azuca, METPUIECKOM MaTPHIIHL.

CTpyKTypa HOHHBIX KPHCTAJJIOB
[1noTHBIE yHakoBKH, K03 PuumeHT ynakoBku. I1ycToTsl B 1apoBbIX yrnakoBkax. MHOrocaoliHbIE YIIAaKOBKH.
[IpumeHeHne TeoOpuu YIaKoBOK AJisi OOBSICHEHUS CTPYKTYPhI KPUCTANIOB. ATOMHBIE U HOHHBIE PaIYCHI.
I'eomeTpuueckue npeaennsl yCTOMYMBOCTH CTPYKTYP € Pa3IMUHbIMU KOOPIMHALIMOHHBIMY YHiciaamMu. BinsHue
MOJIIPU3ALlMU MOHOB Ha CTPYKTYpY KpucTamioB. CTpyKTypa METaJUIMYECKUX KPUCTAJIOB.

IIpumeHeHnne anredpbl TEH30POB U TEOPUM TPYIIN B KPUCTALJIorpadpumn

JIuHelHbIe onepaTopbl 1 MATPHULbI
OptoronanbHble peoOpazoBanus. CBoMCTBA onepaiuii cummMmerpuu. OnpeneneHrne u mpuMepsbl TPyIIIL.
AbcTtpakTHble rpynmnbl. KoHeuHble 1 OecKOHEUHbIE IPYyIIbl, a0eIeBbl TPYIIIbL, HUKINYEeCKHe rpynmsl. [lopsaok
3JIeMEHTa, NOpAAoK rpynnsl. ['eneparopsl. [loarpymnmsl, conpsiKeHHbIE 3JIEMEHTHI, KJ1acC, UHBApUAHTHbBIE
TpyNIbL, IpsiMbIe TpousBeaeHus. VizomopdHubie rpymmsl. Matpuynble npeacTaBienus rpynn. Ciaea MaTpuilbl.

BbIBO TOYEYHBIX IPYII KPHCTAJLIOB
Toueunsie rpynmbsl. O603Hauenus. [lopsaaok cienoBanus CUMBOJIOB. [IpaBHiIbHBIE CHCTEMBI TOUEK.
DOKBHUBAJICHTHbIE HAMIPABJICHUS U IUIOCKOCTH, popMbl. Oniepaliuu CUMMETPUH, BKIIOYAIOIINE TPAHCISALUH.
[IpoctpancTBeHHbIe rpymIbl. [[pocTpaHCTBEHHBIE TPYIIIBI U CTPYKTYPa KPUCTAIIIOB.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Cemenona O. P. Kpucramnorpadus:yuyebHoe nocodue Asis CTyJ€HTOB, 00y4aromIuXcsl 10 HaMpaBICHUIO
MOATOTOBKM OakanaBpoB "HaHOTEXHONIOTHMU U MUKpOCUCTeMHas TexHuka", "[Ipukiagnas MaTreMaTuka u
¢uzuka", "®duzuka'"/O. P. Cemenona.-Ilepmpb,2017, ISBN 978-5-7944-2902-2.-136.-bubnuorp.: c. 132
https://elis.psu.ru/node/436364

2. ackonbckas M. I1. Kpucramnorpagus:yuednoe nocodue aist cryneHtoB BTy308/M. I1. Illackonbckas.-
Mocksa:Briciias mikona, 1984.-375.-bubnuorp.: c. 371. - Ilpeam. ykas.: ¢. 372-375

3. Bapckoii b. H.,®enoposa H. M.,Cemenosa O. P. 3agaunuk no kpucramwiorpadun/b. H. Bapckoii, H. M.
®denopona, O. P. Cemenona.-Ilepmp,2012, ISBN 978-5-7944-1917-7.-1.
http://www.campus.psu.ru/library/node/20510

JdomosHuTeIbHAS:

1. Kpucrannorpadus: 3apoxaeHue, poct 1 Mop(hoIorus KpUCTalIoB : yueOHoe rmocodue /iis OakanaBpuara u
maructpatypsl / H. U. Jleonrok, E. B. Konopynuna, E. A. Bonkosa, B. B. MansieB. — Mocksa : M3naTenscTBO
FOpaiir, 2019. — 152 ¢. — (bakanaBp u maructp. Axagemuueckuit kype). — ISBN 978-5-534-04738-7. —
Texct : anextponusiii // IBC FOpaiit [caitT]. https://www.urait.ru/bcode/438395



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.iprbookshop.ru/84366.html boiixo, C. B. Kpucramnorpadwus u munepanorus. OCHOBHbIS
MOHSITUS
http://www.iprbookshop.ru/67480.html benos, H. I1. OcHoBBI KpucTaimIOrpaduu U KPUCTAILIIOPUZUKH.
Yacts . BBeneHue B TEOpHIO CUMMETPUN KPUCTAJIIOB
10. Ilepeyenb UHGPOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOI0 MpoIecca Mo JMCUUIIHHE

O6pazoBatenbHbIl nporiece o nuciuiuinae Kpucrannorpadus npeamnonaraeT UCIOIb30BaHNE
CJICYIOIIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
* IPE3CHTAI[IOHHBIC MaTEPUAITBI (CITAl Bl IO TEMaM JICKIIMOHHBIX M TPAKTUYCCKHUX 3aHSITHH);
* IOCTYT B pexkuMe on-line B DiekTpoHHyto 6ubimorteunyro cuctemy (9bC) ;
* IOCTYII B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJIHO PAaCIpOCTPaHSIEMOTO TPOrPAMMHOTO
obecrieueHus:

1. Onepanmonnas cucrema "ALT Linux".

2. [TpunoxeHne Mo3BOJIAIONIEe TPOCMATPUBATh U BOCIIPOU3BOINTH MearakoHTeHT PDF-daiinos «Adobe
Acrobat Reader DC».

3. IlporpaMMel, AEMOHCTpALIMU BHJIe0 MaTepuaioB (mpourpsiBaress)« WindowsMediaPlayer».

4. ITporpamma npocMoTpa UHTEpHET KoHTeHTa (Opay3ep) «Google Chrome» uiay aHaJIOTHYHBIX.

5. Oducusrii naket npunoxenuit «LibreOfficey.

HpI/I OCBOCHHH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 MO0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MelIeHHbIX B JInmunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBE/ICHUH 3aHATUI B pEXKUME OHJIAH MOTYT
HCTOJIb30BATHCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJaHus U1 COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HE00XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa3oBaTeJIbHOIO MpoIecca Mo AUCHUIINHE

Jlek1MOHHBIE 3aHSTHS MPOBOSTCS B ayAUTOPUH, OCHAILIEHHON TPE3EHTAIIMOHHON TEXHUKOU (ITPOEKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTPAMMHBIM 00€CTIEYeHUEM, MEJIOBOW WM MapKEpHON
JOCKOM.

[IpakTudeckue 3aHIATHS IPOXOJIAT B Ay IUTOPUH, OCHAIIEHHOU MPE3EHTAIIMIOHHON TEXHUKOU (IIPOEKTOP,
9KpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPaMMHBIM 00€CIIEYeHHEM, MEJOBOW WM MapKepHON
nockoil. [IpakTudeckue 3ansaTHs mo pasnaenam "['eomerpuueckas kpuctamiorpadus', "Pemerdaroe ctpoeHue
kpuctauioB", "CTpyKTypa HOHHBIX KPUCTAIOB" peKOMEHAyeTCs OpraHu3oBaTh B JlabopaTopuu
PEHTTEHOCTPYKTYPHOTO aHaAIM3a, OCHAILIEHHOU Crieuanu3upoBaHHbIM 000pyaoBaHueM. CoctaB 000pyA0BaHUS
onpexenex B [lacnopre naboparopun.

['pynnoBblie (MHAMBUAYATbHBIE) KOHCYJIBTAUU POBOJATCS B Ay IMTOPUU, OCHAIIEHHON MeOBOM (M) WK



MapKEepPHOU JOCKOM.
Texymuit KOHTPOJIb OCYIIECTBIISETCS B ayAUTOPUH, OCHAIIIEHHON MEIOBOM (M) WIIM MapKepHOH JTOCKOH.
K momemnieHusiM A1 caMOCTOSITENIbHOM pabOThI CTYI€HTOB OTHOCSTCS:
* AymuTopusi i1 CAaMOCTOSTEIIbHON PabOThI, OCHAIIICHHBIM KOMITBIOTEPHON TEXHUKOU ¢ BO3MOYKHOCTBIO
MoAKIIOUeHUs K ceTu «IHTepHeT», 00eCIeueHHbIN JOCTYIOM B DJIEKTPOHHYIO HH(DOPMAITMOHHO-
o0pa30BaTeNbHYI0 Cpeay YHUBEPCUTETA.
* [Tomemenus Hayunoit oubnmorexu [IITHAY.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantlinroc»



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Kpucraniorpagus

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.7 3HaTh OCHOBHBIE CBOMCTBA HeynosiierBopureJ
CIIOCOOHOCTb cTepeorpauueckux u 00y4YaroIuics He MOXET Ja)ke KPaTKoO

HCIIOJIh30BaTh Oa30BbIC
TEOPETUICCKUE 3HAHUS
dbyHIaMEHTATBHBIX
pazzenoB oOuiei u
TEOPETUYECKON (PU3UKU
JUTSL pEIICHUS

THOMOCTepeorpapuuecKux
IIPOEKIMH, TUIIBI peIeTOK bpasy,
MIOHSITUE 30HBI IIJIOCKOCTEH; 3HATh
CBOMCTBA OIlepaliuii CAMMETPHH,
COUETaHHE JIEMEHTOB
CUMMETpPHHU; YMETh: paboTaTh C

OXapaKTCPHU30BaTh TEMY BOIIPpOCAa U €EMY HC
IMOMOT'arOT MMOJACKA3KN X HABOJAAIIUE BOIIPOCHI
9K3aMCHaTopa.

Y10BJ1€TBOPUTEJbH
oOydJaronuiics JaeT JUIITb KPATKHE CBEACHHS 110

TEME BOIIPOCa

npodeccHoHaIbHBIX ceTkoil Bynbda, npumeHsaTH Xopouro
3a1a4 crepeorpaduuecKie IpoeKIUuH 3aTpyAHEHUS OTBETA I10 HEKOTOPBIM aClIeKTam
JUIS peLeHus 3a1a4 110 TEMBbI BOIIpOCa, €CJIN O6yanOHIHﬁCH MOXKECT
reoMeTpUYECKOit BOCITIOJIB30BAThCA MOACKAa3KaMH U HaBOIALUMU
KpI/ICTaHJIOFpa(I)I/II/I. BOIIpOCaMHu 3K3aME€HaATOpa
OT1iau4Ho
IIOJIHBIM OTBET HAa BOIIPOC, IOHUMAaHKUE MecTa
paccMaTpuBaeMoi TeMbI B 00IIEM KOHTEKCTE
JUCLUTIIUHBI
K.1 3HATh aHAIUTUYECKUE U HeynoBiierBopureJ

CIIOCOOHOCTH MIPUMEHSTh
B CBOEH
poQeCCHOHAIBHON
JeSITeTTHHOCTH 3HAHUS,
MOJIyYeHHBIE B 001aCTH
¢busnveckux u
MaTEeMaTHYECKHUX
JUCITUTLIAH

TEOMETPUUYECKHE CTIOCOOBI
IPEJICTaBICHUS TOUEUHBIX TPYIIIT
KpHCTAJUIOB. Y METh ONIEPUPOBATH
MaTpUYHBIM IIPEJICTABICHUEM
Onepanuii CHMMETPHUH
KpuctauioB. Imetp
IIPEJICTaBICHUE O TOUEUHBIX U
IIPOCTPAHCTBEHHBIX IPyNIax
KpPUCTAJIJIOB.

O6y‘laIOH_II/II7IC$I HC MOJXKCT JaK€ KpaTKO
OXapaKTCPHU30BaTh TEMY BOIIPpOCAa U €EMY HC
IMOMOT'arOT MMOJACKA3KU XU HABOJAAIIUE BOIIPOCHI
9K3aMCHaTopa.

Y10BJ1€TBOPUTEJbH
oOydJaronuiicss JaeT JUITb KPATKHE CBEACHHS 110
TeMe BoIpoca

Xopomuo
3aTpyAHEHUS] OTBETA M0 HEKOTOPBIM aCIIEKTaM
TEMBI BOIIPOCA, €CITM O0yJAFOIIHICI MOXKET
BOCITOJIB30BaThC MOACKa3KaMU M HaBOIAIIIUMU
BOIIPOCAMHM 3K3aMeHaTOpa

OT1auuHo
TTOJTHBIA OTBET Ha BOTIPOC, TOHMMaHUE MECTa
paccMaTpuBaeMoi TEMBI B OOIIIEM KOHTEKCTE
JTACIATUTMHEI




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBku : CYOC 1

Bupx MeponpusiTusi NPOMEKYTOYHOM aTTeCTALMH © 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MIPOMEKYTOYHOM aTrTecTanuy : OlEeHKa 10 JUCHUILIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAallUU OIPEIEIIeTCs] HA OCHOBE 0aJIOB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOIO MEPHOAA.

MaxkcumajbHOe KoIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTiInyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJ0BJIETBOPUTEJbHO» - OT 45 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 45 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

OIIK.7 I'eomerpuyeckas 3HaHUS O CUMMETPUU KPUCTAUIOB. 3HaHUE
CIIOCOOHOCTH HCIIONIL30BATh KpucTaorpadus CBOMCTB 3JIEMEHTOB CUMMETPHH.

0a30BbIe TEOPETHIECKHE 3HAHUS | [IuchbMeHHOe KOHTPOJbHOe | [IpakTHueckue HaBBIKH PabOThI C CETKOI
(byHIaMeHTaNBHBIX pa3zenoB MeponpusATHe Bynbga npu pemenun 3agau

o01eit 1 TeopeTudecKor (PU3UKU
JUTSI pelIeHus TPOo(hecCHOHATLHBIX
3amaq

reoMeTPUUECKON KpucTauiorpaduu.
3HaHue 0 0azuce CTPYKTYphl KpUCTAILIA.

OIIK.7
CIHOCOOHOCTH MCIIOJIBL30BATh

Pemeruaroe crpoenue

3HaHue O NPsAMON U OOpaTHOM perieTke

KPHUCTAJIJIOB KpucTajlja. 3HaHHE O UHAULUPOBAHUN
0a30Bble TEOPETUIECKUE 3HAHUS | [THchbMeHHOE KOHTPOJILHOE | IPAMbIX U IJIOCKOCTEH B KpHCTAILIaX.
(byHIaMeHTaIBHBIX pa3/eNoB MepoIrpusaTHe 3HaHHUE O KOOPJIMHAIIMOHHOM YHCIIe

o01meli 1 TeopeTHIecKor (PU3NKH
JUTSL PEeIIeHUsT PO ECCHOHATBHBIX

peweTky. 3HaHue o Ko3ddunuenrte
YIaKOBKH CTPYKTYPBHI.

3aj1a4

IIK.1 BrIBOJ TOUEYHBIX IpyIIIT YMeHne NpuBOAUTh MaTPUYHOE
CIIOCOOHOCTB NPUMEHSATH B CBOEH | KPUCTAILIOB IIPEJICTaBICHUE ONEpalluii CAMMETPHHU.
PO eCCHOHATIBHON AeSTEIBHOCTH | [InchMeHHOe KOHTPOIbHOE | SHAHWE O COYETAHMH 3JIEMEHTOB
3HAHMS, TIOTYYCHHBIC B 00JIACTH | MeponpusiTHe CUMMETPUHU KPUCTAIIJIOB. 3HAHUE O

(UBHYECKUX U MATEMATHUECKUX
JUCIIUATUTAH

OIIK.7

CIOCOOHOCTH HCIIOIH30BATh
0a30BbIe TEOPETUUECKUE 3HAHUS
(byHIaMEHTAJIbHBIX Pa3JICeiioB
o01meli 1 TeopeTHIecKor (PU3UKH
JUTSL PEIIeHUs PO ECCUOHATBHBIX
3amad

TOYCUHBIX I'pyHIiax KPpUCTaII0B.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

I'eomeTpuyeckast kpucraujiorpadpus

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoxnoii 6amr: 17

IToxa3zarTenn oeHUBaAHUA

Bajaabl

[TpakTryeckue HaBBIKU PabOTHI ¢ CEeTKOM Bynbda npu penieHnn 3a1ay reoMeTpudecKoi
KpucTamiorpagpuu

17

3HaHHE CBOMCTB 2JIEMEHTOB CUMMETPUN

3Hanue GpopmMyI1 reOMeTpPUIECKON KpUucTauiorpapuu

3HaHME O METOAAX IMPOEKTUPOBAHUS KPUCTAININYECKMX MHOTOIPaHHUKOB

3HaHMS O CUMMETPUU KPUCTAIIIOB

R Q| 0

PemeryaToe cTpoeHHe KPUCTAJIOB

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTallNU: 2 Yaca
YcoBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoanoii 6amt: 14

IToxa3zarenn oeHNBAHUA

Bajaabl

3HaHue 0 MPSAMON U OOpAaTHOH pelIeTke KpucTaa.

3HaHME O MHIMIMPOBAHUY MPSIMBIX U INIOCKOCTEN B KpUCTALIaX.

3HaHue 0 KOOPAWHAIIMOHHOM YHUCJIC PCHICTKH.

3Hanue 0 K03(h(HUIIMEHTE YITAKOBKU CTPYKTYPBI.

~N| 3| 0| ©

BbIBO/I TOUEYHBIX IPYNII KPUCTAJLIOB

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTalluU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 30
[Tpoxoxnoii 6amt: 14

IToxa3zarTenn oeHNBAHUA

Bajaabl

YMeHue NPUBOJUTE MATPUYHOE NIPEJCTABICHUE ONEPALUA CUMMETPHH.

14

3HaHUE 0 COYCTAHUH DJICMCHTOB CUMMCTPUHN KPUCTAJLIOB.

10

3HaHHe 0 TOUEYHBIX rpynmnax KpucTaJlioB.

6




