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YTBEPKJIAIO:

Ilporpamma yueGHOM mucrummansl «OCHOBBI  KpHCTALIOrpadMM» COCTAaBNeHA Ha
OCHOBaHMH ['OCYZapCTBEHHOro 00pa30BATENBHOTO CTAHJApTa BBICIIEr0 IPO(ECCHOHATBHOTO
o6pasopanus (IOC BITO) Houenxoii Hapoamoit Pecrry6uku (J{HP) 10 HanpasieHAIo NOATOTOBKH
28.03.03 Hanomarepuaibl, yTBEpXKASHHOTO MpHUka3oM MunHCTepeTBa 00pasoBanus u Hayku J[HP
ot 28 centaOpa 2016 r. Ne 987; [Topsiaka opraHu3aiuu yye6HOro mporecca B 00pa3oBaTeIbHBIX
OpraHM3alMsX BhICIIEro mpodeccHoHambHoro obpasosanms Jlonenkoit Hapommoi PecryGmukw,
YTBEPXKIEHHOr0 MpHKazoM MunuctepcrBa obpasosanust i Hayku JJHP Ne 1171 or «10» HOSOps
2017 r.; y4uebHOro IUIAHA M  OCHOBHOM  00pa3oBaTeIbHOM  NPOTrpamMMbl  BHICHIETO
npodeccoranbHOr0  0bpasoBanus Hampasinenus moxrotoku 28.03.03  Hamomatepuaisl,
paspaborannbix B ['OY BIIO «/loHenkuit HalMOHAIbHEIH YHHBEPCHTETY.

PazpaboTumk:
IIpodeccop kadenpsr
TEOPETHYECKOH (HH3UKH U HAHOTEXHOIOTHH H.I1./Banumsm

IIporpamma y4eGHOI IMCHHMIUIHHEI yTBEpXKIEHA HA 3acelaHud Kadeaphl TEOpeTHUECKOH
(bU3MKY ¥ HAHOTEXHOJIOTHH
[Iportokon Nel5 ot «02» ampenst 2020 r.
/3aseyrommii kKadenpoii B.H.Baproxun

TTporpamMma y4e6HO# THCHMILTAHEI 0100peHa y4eOHO-MeTOIHIecKoi KoMucCHeH (U3HKO-
TEXHHYECKOTO (haKyapTeTa
IIpotokon Ne 5 ot «15» anpens 2020 r.

ITpencenarens yueOHO-METOIMYECKOMH
KOMHCCHH (paKynIpTeTa 7 B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«OcHOBBI KpHcTaiorpaduu» sBiseTcs IUCLHUILIMHON 6a30B0i yactu IlpodeccuonanbHoro
bnoka o nanpasnenuto noarorosku 28.03.03 Hanomarepuaiisi.
JUia u3ydeHus JaHHOM ydeOHOM JUCLMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
copMHpOBAaHHBIE B TPOIECCE HM3YUYCHUS NPEIMETOB «AHATUTHUYECKash T€OMETpUs W JIMHEHHas
anreOpa», «MartemaTudeckuil aHanus», «Teopernyeckas MexaHuka», «OCHOBBI IIPOLIECCOB MUKPO-
U HaHOTEXHoJorui», «BBegeHMe B CHEHMAIBHOCTH»  HA  IPEIbIAYIIEM  YpPOBHE
oOpa3zoBanus. IlonmydeHHbIe 3HaHUS UCTIONB3YIOTCS CTYAEHTaMH BO BpEMsI BBIIIOJHEHUs y4eOHOU U
NPOM3BOJICTBEHHOM MPAKTUKH, IPU HAMCAHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON pabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL
Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Jucuurmna 6a30Boii / BApuaTHBHOM YacTu .
00pa3oBaTeNbHOIN MPOrpaMMbl AUCIIITHHA 6230B0H HacTH
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH

TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 6,5 6,5
I"'on moaroToBku 2 2
Cemectp 3
KonuuecTBo yacoB 234 234
- IEKIIMOHHBIX 36 6
- IPAKTUYECKUX, CEMHUHAPCKUX o4 12
- 1a00paTOPHBIX 54 10
- CaMOCTOSTEIIbHON PabOTHI 90 206
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE

HenenbHoe KOIUYECTBO YaCOB, 8 28

B T.4. ayJUTOPHBIX 8 28

3.  OINHUCAHHME JUCHUIIJIMHBI

Ileau u 3axaun

Iear - O03HaKOMJIGHHE CTYJACHTOB C OCHOBHBIMH HANpPaBJICHWSIMH B  00JacTH
KpucTasorpadum.

33213‘13 - JaTb CTYACHTaAM OCHOBHBIC CBCACHUA O CUMMETPUN KPUCTAJIIOB U KPUCTATNIMNICCKUX
CTPYKTYpP, aHAJIUTUICCKOM OINMUCAHUUN PCUHICTKU KPHUCTAJIJIOB B IIPSIMOM U O6paTHOM MMPOCTPAHCTBAX.

TpeOoBaHusi K _pe3yJabTATAM OCBOE€HHSI JTUCHMILINHDI. Hpouecc N3YUCHUA OUCHHUIIIMHBL
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«OcHOBBI ~ KpucTayiorpa@uu» HampasieH Ha (HOpPMHUPOBAHHME DIIEMEHTOB  CIIEAYIOLINX
komrereHImii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaBienmio moaroroku 28.03.03
Hanomarepuanbl ¥ OCHOBHOUM 00pa3oBaTeNIbHOM MPOrpaMMbl BBICIIETO0 MPO(HECCHOHATBEHOTO
oOpa3oBanus HanpasicHus moaArotoBku 28.03.03 Hanomarepuaisl.
a) oowexynomypuuvix (OK):
- crocOOHOCTh K caMOoopraHu3aiu u camooopasosanuto (OK-7);
- CITOCOOHOCTH K 0000IICHHIO, aHAIN3Y, BOCIPHUATHIO HH(OPMAIUH, IIOCTAHOBKE 1IEJTH M BHIOOPY
nyreit ee noctmwkenus (OK-10);
0) oowenpogheccuonanvnvix (OIIK):
- CIIOCOOHOCTH  HCIIONB30BaTh B NPOPECCHOHATIBHON AEATENbHOCTH 0a30BbIe  3HAHHS
byHIaMEHTAbHBIX pa3/ieJIOB MaTeMaTUKH, CO37aBaTh MaTEeMaTHUYeCKHE MOJIEIH THIOBBIX
npo(eCCHOHANBHBIX 33/lad UM HWHTEPIPETUPOBATH IMOJYYCHHBIC PE3yAbTaThl C YYETOM T'PAHHII
npuMeHumocTr moaeneii (OITK-2);
- CIIOCOOHOCTH HCIIOJIb30BaTh 0a30BbIe TEOPETHUYECKHE 3HAHHS (YHIAAMEHTAIBHBIX pPa3/eiioB
0011Ie# 1 TeopeTHIeCKOr GHU3KMKH s peeHus npodeccuonanbabix 3amaad (OI1K-3);
- CHOCOOHOCTh TPHMEHSTH OCHOBBI METOJOB WCCIICAOBAHMS, AaHaun3a, JAHATHOCTHKH U
MOJICTTUPOBAHUSl CBOMCTB HAHOMATEpPHAIOB WM HAHOCHCTEM HEOPraHMYeCKOW W OpraHu4ecKon
MPUPOJIBI, B TBEPAOM, KHJIKOM, TeJIe00pa3HOM, adpPO30JIbHOM COCTOSIHUH, BKITIOYask HAHOIUICHKU U
HAHOCTPYKTYPUPOBAaHHBIC MOKPHITHUS, BHYTPEHHHE W BHEIIHUE T'paHUIBI pazaena (a3, a Takxke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactuem (OI1K-4);
8) npogheccuonanvnuvix (IIK):
HAY4YHO-HCCIe0BATEIbCKAS H MPOEKTHAS /1esITeJIbHOCTH
- CIOCOOHOCTh HCIIOJNB30BaTh Ha MPAKTUKE COBPEMEHHBIE IMPEACTaBICHHUS HAyK O CBOMCTBaX
BEIIECTB M MAaTEpUANOB NpU INIepexoje MX B HAHOPAa3MEpPHOE COCTOSHUE (HONb, OIHO W
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWMCTBAa BEUIECTB M MAaTEpHAlIOB, B3aWMOJCWUCTBUU
HaAHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpysKarotieit cpenoi (ITK-2);
- CHOCOOHOCTh TPHUMEHSTh HAaBBIKM HWCIONB30BaHUSA (MOA  PYKOBOJACTBOM) METOJIOB
MOJICTTUPOBAHUS, OIICHKH, MPOTHO3WPOBAHUS WM ONTHUMH3AIMU TEXHOJIOTHYECKUX MPOIECCOB M
CBOWMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAIIMN MaTepraaoB U mpoieccos (ITK-4).

B pe3yabTare usydenust y4eOHOM JUCHUIIMHBI CTYACHT I0JIKEH :
3HaAmMb: OCHOBHBIE TUIIbI KPUCTAIUTMYECKUX CTPYKTYP,
ymemp: ONPENENATh U aHATU3UPOBATh KX CHUMMETPHUIO M CUMMETPHIO KPUCTAIIIOB.

6/1a0emb: HaBbIKAMHU BECTH aHAIMTUYECKOES OIMMCAHUE HpOCTpaHCTBCHHOﬁ PCUICTKH.

4.  COIEPKXAHME JMCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIUA YYEBHOI'O

IMPOLECCA
HopsiakoBbIn
Kparkoe cogep:xanue TemMbl
HOMeEp U TeMa
Cooeporcamenvuutii modyas 1
Tema 1. Beenenne | Ilpenmer " 3a1a4u KpucTayiorpaduu. [TonsiTne
KPUCTAJJINYECKOTO COCTOSIHMSI. 3aKOH IIOCTOSIHCTBA YIJIOB. 3aKOH
paIMOHaJIbHBIX OTHOIIEHUH.
Tema 2. IIpocTpancTBenHas pewerka. Ilepuon IIOBTOPSIEMOCTH.
AHanmuTHyeckoe DOneMeHTapHasl s4eiKa. Y3JI0BbIE INpsMbIE. Y3J0Bas INIOCKOCTh. CHMBOI
OIHMCaHue ceMelcTBa y3JI0BBIX IUIOCKOCTEN. CUCTEMBI KOOpAMHATHBIX oceil. [lonsaTue
MPOCTPAHCTBEHHOH | KpHcTauiorpaduyeckoil 30Hbl. Y paBHEHHE 30HBI.
pELIETKH
Tema 3. O6patnas | OnpeneneHue OOpaTHOM pEMIETKH. OJIEMEHTapHbIE TPAHCIANNH B
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pelerka oOpatHOi pemierke. Pammyc-BekTop B o0paTHOW pelIeTKe.
IIpuMeHeHne oOpaTHON pelIeTKH K PELIeHUIO 3aad KprcTaiorpaduu.

Tema 4. ITonsaTne KPUCTAIUIMYECKOTO u IIOJISIPHOTO KOMIIJIEKCOB.

Kpucramnorpadpuu | 'nomorpaduueckas IIPOEKIIHS. Crepeorpaduueckas IIPOEKLIHS.

€CKHE IPOEKLUU

I'omocrepeorpapuueckas npoekuus. Cerka Bynbda u npuemsl paboTsl ¢
Hel. [Ipumepsl pemeHns 3a1ad ¢ MoMOIIbI0 CeTKH Byinbda.

Tema 5. Ornpenenenue CHUMMETPUH. CummeTpuueckue npeoOpa3oBaHusl.

Cummerpus [IpeobpazoBanus mepBoro pona. IlpeoOpa3zoBaHusi KOOpPAMHAT HpU

KPUCTAILIOB oBOpOTe BOKpYr ocH. IIpeoOGpazoBanus Broporo pona. I[IpeoOpazoBanus
KOOpJIWHAT NpU 3epKaibHOM oTpaxkeHuu. IIpeoOpasoBaHue KOOpAMHAT,
00yCJIOBJICHHOE HHBEPCHEH. JIEMEHTHl CUMMETPHH. Ochp
CUMMETPUH, IJIOCKOCTh 3€PKAJIBHOIO OTPAXKEHHUs, LIEHTP HHBEPCHH.
3epKaibHO-TIOBOPOTHBIE M MHBEPCUOHHBbIE ocu. OOO3HAUCHHS IJIEMEHTOB
cumMmerpuu. CIlI0)KEHHE D3JIEMEHTOB CHMMETPUU (OCHOBHBIE TEOPEMBI).
Bo3moxHble coueTaHusi HemapajlebHbIX MOBOPOTHBIX ocell. OCHOBHbBIE
MOHATHSL Teopuu rpynn. BeiBox 32 TodeyHBIX KpuCTaIOrpaduvecKux
rpynn. Jemenne mo cuHroHusiM.  [loHsTHE KpucTamuiorpaduvdecKon
npoctoii popmbl. Ob1ME U YacTHBIE (POPMBI

Tema 6. [IpoctpancTBeHHBIE Ipynmbl. TpaHCIAnMOHHBIE Ipynnbl. ['pynmsr bpase.

Cummerpus OTKpBITBIE CUMMETpUYecKue npeoOpazoBaHus. [1MOCKOCTH CKOMB3AIIETO

KPUCTAJUIMYECKUX | OTpakeHUs.  BunToBple  ocu. [IoHsATHE MPOCTPAHCTBEHHOW I'PYIIIHI.

CTPYKTYp TeopeMbl 0 coueTaHUAX TPAHCISIUUN U TOYEUHBIX 3JIEMEHTOB CUMMETPUHU.
[IpaBuibHass cucrema TOYeK. BBIBOJ MNpPOCTPAaHCTBEHHBIX TIpYMI s
TPUKJIMHHON U MOHOKJIMHHOU perieTok. O003HaYeHHs TPOCTPAHCTBEHHBIX
rpymnil.

Tema 7. DJIEeMEHTBI KPUCTAINIOXUMUHU

DneMeHTbI

KPUCTAJITIOXUMUHU

TemaTnyeckuii njian

CO}Iep)KaTeJ'IbHI)Iﬁ MOAYJIb l«HaHOHayKa, HAaHOMATEPHUAJIbI, HAHOTCXHOJIOTUH)

KoJunyecTBo yacoB
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHunst
B T.U. B T.U.
Ha3ssanus comepKaTebHbIX E 218 o E - E 28 E -
MoyJieii U TeM el s | 8| &l alsegl el =] 8] &8 5|s ¢
o | 5| =288 EFY o = g | 21388 IFQ
2 2| | a8 o= 8 = iz = s |8 als 8
) E| &l o @ () ) o | o =t
HEEEEER: AR
o T =¥ T
ElE|8 T8 E| B|S =
Tema 1. Beenenue 33| 5 (8]8] 12 315105 | 1 30
Tema 2. AHanuTuyeckoe
orvcanue mpocTpaHcTBenHoi | 33 | 5 | 8 | 8 | 12 325105 1 | 1| 30
peneTku
Tema 3. OOpaTHas penieTka 33| 5(8|8] 12 34 | 1 2 1| 30
Tema 4.
Kpucrammorpaduyeckue 33| 5|8|8] 12 34| 1 2 | 1] 30
MIPOEKIINH
Tema 5. Cummetpust
p 33|58 (8] 12 3B |1 2 2 | 30
KPUCTAJIJIOB




Tewa 6. Cuwmerpusi | o5 | 5 | g | g | 19 35| 1| 2| 2] 30
KPUCTAJUTMYECKUX CTPYKTYP.

Tewa 7. Omementn| o6 | 6 | g | g | 18 31| 1| 22126
KPpUCTAJUIOXUMHH

Hmozo no

cooeprcamenvHomy mooyaio | 234 | 36 | 54 | 54 | 90 234 | 6 12 | 10 | 206
1

5.  METOAUYECKHUE PEKOMEHJIAIAU JJISI TPOBEAEHMS
JIEKIHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
wn Hazeanue memoit wacos
1 |BBenenue 5
2 |AHanUTUYECKOE OMMCAaHUE MPOCTPAHCTBEHHOM pEIIETKU 5
3 | ObparHas pemrerka 5
4 [Kpucramnorpadpuueckue MpoeKIHH 5
5 |CummMmeTpust KpucTaIoB 5
6 |CumMmeTpus KpUCTALIMYECKUX CTPYKTYP. 5
7 [OnemeHTHI KpUCTATIIOXUMUU 6
BCEI'O 36
Tembl IPAKTHYECKUI 3aHATHHI
No Konuuecmeo
wn Has3zeanue memut waCos
1 |Kpucrammuueckuil KOMILIEKC 7
2 [[TonsspHBII KpUCTAIUIMYECKUH KOMILIIEKC 7
3 |luneiinbie , chepuyeeckre , rHOMOChepUUECKHE TPOSKIIUH 7
4 |Crepeorpaduueckas u THOMorpaduueckas MpOeKIHH 7
5 |CBoiicTBa IpOEKITHiA. 7
6 [HOomorpadmdeckas npoeknus. [loctpoerne rHOMOrpadUIecKoil TPOCSKIHH 7
OCHOBHBIX I'paHel KyOU4ecKoro Kpucraia
7 |Cdepuueckne KOOpIUHATHI U TOCTpOEHUE ceTkH Bynbpa. 6
8 [Pemenue kpuctasiorpaduuecKux 3a/1au ¢ MOMOLIbIo ceTKH Bynbga 6
BCEI'O 54
Tembl J1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
wn Has3zeanue memut 4ACOs




1 |Maentudukanus ogHo(pa3HBIX BEUIECTB O JAHHBIM O MEXKIIJIOCKOCTHBIX 10
PACCTOSHUSAX.
2 |Ompenenenue KpHCTaJIJIquCKoﬁ CTPYKTYPBbI 3JIEMEHTOB U COEIMHEHHH C 10
peleTKkaMy BbICIIeH CHHTOHUU
3 |Ompenenenune KpuCTaAIUIMYECKON CTPYKTYPBI SJIEMEHTOB U COSTUHEHHIA C
pEIIeTKaMU CPETHUX CUHTOHUH . 11
4  [[Ipeuu3noHHOE OIIpeaesieHHE NEPUOI0B KPUCTAIUINYECKON PEeIIeTKH 3a
muQpakTorpaMmax . 12
5 [[IpeunsnoHHOE ONpeeNeHHe NEPUOI0B KPUCTAUNINYECKOHN peIeTKH
METOI0M 0OpaTHON CHEMKH . 11
BCEI'O 94
Tembl KypcOBbIX padoT
MopsinkoBbIi Tema kypcoBoii padoThI
HOMep
1 I"'ene3uc MuHepasaoB. MeTo bl BEIpallliBaHUs KPUCTAJUIOB
2 OO6pa3oBaHue, CBOMCTBA U JOObIYA aJIMa30B
3 Kpucramn uzympyna
4 ®mrooput. baput u BUTEPUT
S) Omnpeienenne CTpyKTYPHBIX TapaMETPOB MIMHUCTBIX MUHEPAJIOB
6 Anma3s u rpaduT: CBOMCTBA, 3HAYCHHE, IPOUCXOXKICHUE
7 CBoiicTBa NErMaTUTOB
8 Onucanne MUHEpasla CUAEpUTa U TOPHBIX TIOPOJ U3BECTHSIKOB
(Ctpyktrypa Haunbosee pacnpoCTpaHEHHBIX M3BECTHSAKOB
OpaxunornoaoBbIX, GopaMUHU(DEPOBHIX U MENA)..
6. METOAWYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALINA
CAMOCTOATEJBHOU PABOTHI CTYJAEHTOB
Opranunsanus caMoCTOSITeIbHON Pad0oThl CTYICHTOB
Ne Konuuecmeo
wn Haszeanue memoi wacos
1 [3akoH panuOHANBHBIX OTHOILIEHUH. 15
2 [[Tonsitme KpucTaIIOrpadUIeCcKOi 30HBI. Y paBHEHHE 30HBI. 15
3 [[IpumeneHune oOpaTHOI PEMIETKH K PEIICHUTO 3a/1a4 KPUCTAIUIOTpauu 15
4 |Cerka Bynbda m mpuemsl pabotsl ¢ Held. Ilpumepsl pemeHust 3amad c 15
MoMoIIbio ceTku Bymbda.
5 |OcHOBHBIE OHATHUS TEOPUH TPYIIT 15
6 |[BbIBOI TPOCTPAaHCTBEHHBIX TPYNI IS TPUKIMHHOH M MOHOKJIMHHOU 15
pemreTok. O0O03HaUEHUS MPOCTPAHCTBEHHBIX TPYIIL.
BCEI'O 90




7. NUHANUBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)

8. KOHTPOJIBHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

[ToHsTHE KPUCTAIIINYECKOT'O COCTOSTHUSL.

3aKOH MMOCTOSIHCTBA YIJIOB.

3aKO0H parMOHAIBHBIX OTHOIICHUH.

[IpocTpanctBenHas peuierka. [leprosa moropseMoctu. DneMeHTapHas sSUYerKa.
VY310BbI€ IpsIMBbIE. ¥Y3510Basi INIOCKOCTh. CUMBOJI CEMENCTBA Y3JI0BBIX IIJIOCKOCTEH.
CucremMbl KOOPIMHATHBIX OCEH.

[TonaTue kpucTamuiorpaguuecKoi 30Hbl. Y paBHEHUE 30HBI.

Omnpenenenne 0OpaTHON PEIICTKH.

DneMeHTapHbIE TPAHCISAIUH B 00paTHOW pelIeTKe.

10 Panuyc-BekTop B 00paTHOI pelieTke.

11. IloHsATHE KPUCTAJUIMYECKOTO U MOJISIPHOTO KOMILJIEKCOB.

12. 'aomorpadudeckas mpoeKIrs.

13. Crepeorpaduueckasi mpOeKIIHs.

14. T'omocTepeorpadudeckas mpoeKIIHs.

15. Cerka Bynb(a u npremsl paboThI ¢ HEM.

CoNoOR~WNE

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u kpumepuu oyeHUBaHUL)

rOY BIO «IOHELIKNI1 HAIIMOHAJIbHbIII YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHIMA

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

Ilpoepamma noozomosxu: bakanaspuam
Cemecmp 3

Yuebnas oucyunnuna OcHogvl Kpucmannozpaghuu

MOIYJIbHAS KOHTPOJIbBHASI PABOTA
BAPUAHT Nel
1. 3akoH panMOHAIBHBIX OTHOLICHHH.
2. Panmyc-BeKTop B 0OpaTHOH pelieTke.
3. Onpenenenue oOpaTHON PEIIETKH.

YTBepkeHO Ha 3aceaHiH Kadeaphl TeOpeTUIeCKON (PU3UKU ¥ HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 1.

3aBenyrouuii kadeapoit
IIpenonaBarens

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10

3aganue 2 10




CoNoOAWNE
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217.

3ananue 3 10
Bcezo 30

10. OBPA3EL 9K3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy
[IpenmmMer w 3amgauud  Kpuctawiorpadwum.
[ToHsATHE KPUCTATUIMIECKOTO COCTOSHHSL.
3aKOH  TIOCTOSIHCTBA YTJIOB.
3aKOH pallMOHABHBIX OTHOIIICHUM.
[IpocTpaHcTBEeHHAs pelIeTKa.
[Mepuon MIOBTOPSIEMOCTH.
DneMeHTapHas sueika.
V3J10BbIC IPSIMBIC.
VY3510Bast TIIOCKOCTb.

. CumBoun CEMEMCTBA Y3JIOBBIX INIOCKOCTEM.

. CucteMbl KOOPAMHATHBIX OCEH.

. IlonsiTie kpucramiorpaduyeckoi 30Hbl. Y paBHEHUE 30HBI.

. Onpenenenre oOpaTHOM pELIETKH.

. IloHsATHE KPUCTATIINYECKOTO U MOJISIPHOTO KOMIUIEKCOB.

. 'HoMorpaduueckas mpoexuus.

. Crepeorpaduueckas IpOeKIHs.

. F'omocTepeorpadpuueckas IpoeKIus.

. Cetka Bynbda u npuemsbl paboThI C HEM.

. Onpenenenne cummeTpuu. CuMMeTpUYecKre mpeoOpa3oBaHusl.
. IIpeoGpa3zoBanust epBoro poja.

. IIpeoGpa3zoBaHmst KOOPAMHAT MPHU MIOBOPOTE BOKPYT OCH.

. IIpeobpazoBanust BTOporo posja.

. IlpeoOpa3oBanust KOOpAUHAT MPU 3€PKATILHOM OTPAKEHHH.

. IIpeoOGpazoBanue KOOpAUHAT,  OOYCIIOBIEHHOE MHBEPCHEH.

. OneMeHTHl cuMMeTpul. OCh  CHMMETPUHM,  IUIOCKOCTh 3€pKaJbHOTO OTPAXECHHUS, IIEHTP

HWHBCPCHUH. 3epKaHBHO'HOB0p0THHe U NTHBCPCHUOHHBIC OCH.

. O0o3HaYCHUS DJIICMEHTOB CUMMCTPUH. CrHoXEHHE DIIEMEHTOB CUMMCTPUHU

TeopeMbl). Bo3MOXkHBIE coueTaHus HeNmapajuIeIbHBIX IOBOPOTHBIX OCEH.
MIOHSITHS TEOPUU TPYIIIL.

[TpoctpancTBeHHbIe Tpynnbsl. TpaHcisanuonHble Tpynnbsl. ['pynmsr  Bpase.
CUMMeTpHUYecKHe NpeodpazoBaHus. [1I0CKOCTH CKONB3SIIEr0  OTPayKEHHS.
ocu. [loHsATHE MPOCTPAaHCTBEHHOM TPYIIIIHI.

rOY BIIO «JIOHEIIKUI HAITMOHAJIbHBIN YHUBEPCUTET»
DakynpTeT PU3NKO-TEXHUIECKUIT

Hanpaenenue noocomosxu.:  28.03.03 Hanomartepuassbl

Ipoghunyv:

Ilpoepamma noocomosku: O0akanaBpuar

Cemecmp 3

Yuebnas oucyunnuna OcHoBBbI KpHucTANTIOrpadun

1.

BUWIET Nel
3aKOH  TIOCTOSTHCTBA YIJIOB.

(ocHOBHBIE
OCHOBHBIE

OTKpBITBIE
BuHToBBIE
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2. TlonsTue xpuctamtorpaduueckoil 30HbI. Y paBHEHHE 30HHI.
3. IIpeobpa3oBanus BTOPOro poja.

YTBepxIeHO Ha 3aceqaHny Kadeaphl TEOPETUIECKON (PU3UKU U HAHOTEXHOJIOTHH,
pOTOKOJ Ne OT « » 20 r.

3aBeayromuii kadeapoit
DK3aMeHaTop

Kpumepuu oueHueanusn IK3amena

Homep 3a0anusn Koauuecmeo oannos
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bcero 50 6ans0B

11. KPUTEPUU OLIEHUBAHUA

[To kypcy «OcCHOBBI KpucTaiorpadum» MPEArNoaraeTcsi MPOBEICHUE MPOMEKYTOTHOU
aTTecTallid B BUJE MOAYJIHHOTO KOHTPOJIS, BBIMOJHEHUE MHIWBUIYaIbHOW pabOThl M HK3aMEHa.
DK3aMeH C/Ial0T CTYJIEHTHI C IIeJIbIO MOBBIIICHUS PEUTHHTA.

Pacnpeoenenue 6annos, kKomopuie Mo2ym noay4ums cmyoeHmol
6 npoyecce uzy4eHus OUCYUNIUHbL

Opranu3anmnoHHO CPC Bcero
yueOHas padoTa NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTyIeHTa paGora
max 10 GamioB max 10 Gamios max 30 100
6amioB
HIkana coomeemcmeus 6a1106 HAYUOHATLHOU WIKATIE
Ouenka Ouenka no OueHka 1o rocyJapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-0amibHOM (3x3amen, 1uddepeHuMpPOBaHHBIN 324€T) roCy/iapCTBEeHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TEHO
D 70-74 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TCHO
FX 35-59 2 (Hey1OBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey1OBJIETBOPUTEIIHLHO) HE 3a4TEHO
C BO3MO>KHOCTBIO TTOBTOPHOW CAAa4YM MPH YCIOBHU
00513aTeIbHOr0 HabOpa JONOJTHUTENbHBIX 0aJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA
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JlekMoOHHBIE M TpaKTUYecKHe 3aHATHS Mo aucuuiuiuHe «OCHOBBI KpucTaorpahum
npoBoauTCS B YyueOHOW mabGoparopum  Ne0l6 «Du3mka mNOTYHPOBOIHUKOBY. Jlaboparopus
OCHAIllCHa KOMILJIEKTOM y4eOHOW mebenu Ha 18 mocamodyHbIX MmecT, GiioMacTepHOM TOCKOH, |
HOYTOyK C JIMIIEH3MOHHBIM IPOTPAaMMHBIM oO0OecrieueHueM, A0cTynoM K cetd HMurepuer, 1
MYJIbTUMEAUNHBIA TIPOEKTOp, 1 sKkpaH mepeHocHoM, |Bakyymubiii yHuBepcanbhblid noct -2K, 1
®opBakyymHusblii Hacoc, 1 Cnektpomerp CM - 4A. B y4eOHoii naboparopun «IEKTPOHHOU
Mukpockormuu» Ne3 13, 0060pynoBaHHONH KOMIUIEKTOM ydeOHOW MeOenn Ha 6 MOCaJ04YHBIX MECT,
KOMIUIEKT paboyero mecra mnpenojaBareis, 1 HOYTOyK ¢ JHMIICH3MOHHBIM IIPOTPAMMHBIM
obecrieueHuemM, 10cTyrnoM kK cetu MHTEepHeT, 1 DIeKTpOHHBIH MUKpOCKON BakyymHbIi-100JIM, 1
Muxkpockon — meramorpagpudeckuii-7, 1 Bakyymmerp MOHM3anMOHHO-TepMonapHbId-2All,
1 BakyymHBIN YHUBEpCATbHBIN TTOCT-4.

CamocrosTenpHas paboTa CTYJEHTOB MPOXOAUT B YHTAJIBHOM 3ajl€  CIPABOYHO-
oubimorpaduueckoir uHPopManuoHHoi pabotel (aya. Ne 102: r. [omenk, mp. ['ypoma, 6),
MIOMEIICHNE OCHAICHO KOMIUIEKTOM y4ueOHOW MeOenu Ha 23 mocaJiouHBIX MeCTa, KOMIBIOTEP B
komruiekTe (1 mT); B 3ame snexktpoHHoi uHopmanuu (Hdonenk, mp. ['ypoma, 6, Ne 104-a.).
[TomelieHue OCHAIIEHO KOMIUIEKTOM YyueOHOW MeOenu Ha 40 mocaiouyHbIX MECT, KOMIIBIOTEpP B
KOMIUIEKTe (6 11IT);

WunuBuayanbHple ¥ TPYNINOBBIE  KOHCYJAbTAllMM  CTYJAEHTaM Uil MPOBEACHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTaBISIOTCS B KaOuMHETe Kadeapbl TEOpeTUYeCKOW (M3HKH U
HAaHOTEXHOJIOTHH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM MeOenn Ha 12 mocagoyHbIX — MecCT,
OCHAIIIEHHOM KOMITbIOTEpOM B KoMiuiekTe (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIOIOKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue

Ne IK3eMILIAPOB | JIEKTPOHHOM
HanmenoBanue

n/n B Ou0JMoTeke BEpPCHHU B

HonHY IBC

OcHognasa n1umepamypa

1. WBanunpiy, H. T1. ®usnka peaqbHbIX KpUCTAIIOB : Y4eO.
nocobue A pu3. U XUM. (pak. yH-TOB, MAIIMHOCTPOUT. U 44
METaJLTypr. criell. By30B / JloHerkuii roc. yH-T. - JIOHeIIK :
IOro-Boctok, 1997. - 205 c.

2. WBanunpin, H. II.  Pasmepubie  3¢ddextsr B
HAaHOKPHUCTAUIMYECKUX  Marepuagax  [DJIEKTpOHHBIN
pecype] : IS CTYJCHTOB, aCIUPAHTOB,
CHELUAIN3UPYIOIINUXCS IO HAINPaBJICHUIO TOATOTOBKHU
030402 «pusuka» MU cCHeHUATUCTOB B 00JacCTH (U3UKHU
KOHJ/ICHCUPOBAHHBIX Cpe/l, TEOpEeTUYeCKO (u3uku u
nanotexnonoruid. / H. Il. UBanuneH, C. B. Tepexos, B.
M. KOpuenko ; I'OY BIIO "JloHeukuii HanmoHaJIbHBIN
YHUBEpPCUTET", DU3UKO-TEXHUYECKUN
dakynbrer,Kadenpa  Teopetmueckol  QU3MKKM U
HaHoTexHojorud. - Jomenk : JlonHY, 2019. -
DJeKTpOHHBIE TEKCTOBbIE AaHHbIe (1 daiin).

3. JInpmmu, M. M. Ousuka peanpHbIX KpPUCTAUIOB U
HEYNOPSI0YEHHBIX cUcTeM : u30p. Tp. / . M. JIudmmur ; 6
AH CCCP, Un-T ¢usnueckux npodiem. - Mocksa
Hayxka, 1987. - 553 c.

/Jlonoanumensnasn numepamypa

4. | HamoTexHONOrMM M CHelMabHbIE MaTepHaibl yued. | 1 |
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nocodue Mg CTYACHTOB BY30B, OOYYarOMIMXCS II0
HarpaBjeHuto nmoaroroBku 140140 - Texn. ¢usuka / 1O.
[1. Connues, E. U. Ilpsaxun, C. A. Bonorkanuna, A. II.
IlerkoBa ; mom pea. FO. II. ConuueBa. - CaHkrt-
[TerepOypr: Xumuznar, 2009. — 334, [1] c.

5. Hanorexnomorun: a3oyka mis Bcex / H. C. A6pamuyk, C.

M. Aspomenko, A. H. Bapanos u ap.; nox pexn. 0. 1. 2
TperbsikoBa. - 2-¢ u3a. — MockBa: dusmariaut, 2009. —
365 c.

6. l'omoBun HO. M. BBeaenue B HaHOTEXHUKY. — M.: 2

Mammnoctpoenue, 2007. — 493 c.

14, UHO®OPMALMNOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

15. IMMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopmnioparuBnas nunensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (iuuensust mporpammbl DreamSpark 115t BbICIINX yueOHBIX 3aBEIACHH);
4. Jlmnensuu GPL, Apache, BSD mis cBo6ogHOTO miporpamMmMuoro obecnedenus: Freelab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mporpamMa paccMOTpeHa M TepeyTBEpXKACHAa Ha 3acelaHuu  Kadeapsl
TEOPETUUECKON (PM3UKU U HAHOTEXHOJOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) va 20 roJI.

ITporoxoi Ne or“ _” 20 1.

3apenyrouuii kadeapoit

PaGouass mnporpaMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOpeTU4ECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMenenuit) Ha 20 TOJI.

13 2

[Tporoxosn Ne oT 20 1.

3aBeayromuit kadenpoit
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