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[Iporpamma ydeOHON muCHHIUHHBI «OCHOBBI KPHCTAUIOPM3MKA M KPHCTAIIOXHMHHI»
COCTaBlieHa HAa OCHOBaHMHM ['0CY/apCTBEHHOTO —00pa3oBATENBHOrO CTAHZAPTA  BBICLIETQ.
npodeccuonansroro obpazopanus ('OC BIIO) Jlorenxoit Hapommoit Pecry6maxu (JJHP) mo
HanpasieHnio noarotoskd 28.03.03 Hanomatepuanbl, yTBEpKICHHOrO MPUKa3oM MHHHCTEpPCTBA
obpasosanus u Hayku JIHP ot 28 centsbps 2016 r. Ne 987; Ilopsiika opranusamuu yge6HOTO
nponecca B 00pa3oBAaTENbHBIX OPraHM3AlMSX BBICHIETO IPO(ECCHOHANLHOTO 00pa3oBaHHs
Houenko#i Hapomuo#t PecrmyGmuku, yTBep:KIEHHOTO NpHKa3oM MuHucTepera 00pasoBaHus H
nayku JTHP Ne 1171 or «10» mos6ps 2017 r.; yueGHOro IUlaHa W OCHOBHOW 0Gpa3oBaTeIbHOM
IpOrpaMMBbI  BBICIIEr0 MPO(ECCHOHATBHOr0 00pa3oBaHHs HampasieHus moarotopku 28.03.03
Hanomarepuansl, paspa6orannsix B 'OV BIIO «/loHenxuii HAMOHATBHbIA YHHBEPCHTETY.

PazpaboTrumk:
IIpodeccop xadempsr
TEOPETHYECKOH (HH3UKU B HAHOTEXHOJIOT Ui H.II. ViBanumpH

IIporpamMma y4eOHOM MMCHMIUIMHBI YTBEpX/EHa Ha 3aceJaHud Kadeapsl TeOpeTHUECKOU
(U3UKH © HAHOTEXHOJIOTHA
IIporokon Nel5 ot «02» anpens 2020 r.
( 3apeyrommii Kadenpoii B.H.Baproxun

IIporpamma yyeGHON MHCIUMIUIMHEI 0700peHa y4eOHO-METOIUYECKOH KOMHCCHEH (U3HKO-
TEXHAYECKOro (aKypTeTa
ITporoxon Ne 5 ot «15» anpenst 2020 .

IIpencenarens yyeOGHO-METOUUECKON
KOMHCCHH (pakyipTeTa B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«OCHOBBI KPUCTAUIOPHU3UKU W KPUCTAIUIOXUMHUM» SIBISCTCS TUCHUIUIMHOW BapHaTHBHON
gactu [Ipodeccuonansuoro bioka mo manpasiennro moaroroBku 28.03.03 Hanomatepuanesr.
Jus w3ydeHHs JaHHOW Yy4YeOHOW JUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, yMEHUS M HaBBIKH,
chopMUpOBaHHBIE B Tpolecce u3ydeHus mnpeametoB «JluddepeHnnanpapie  ypaBHEHUSNY,
«AHaNMTUYECKass TEOMETpUS W JIMHEHHas anreOpa», «OCHOBBI MPOIECCOB MHUKPO U
HAHOTEXHOJOTUIY, «MarepualoBeicHHe HAHOCTPYKTYPHPOBAHHBIX MaTepuayioB», «KBaHTOBas
MEXaHUKa» Ha MPEAbIAyIIEeM YpoBHE oOpa3zoBanus. [losiyueHHbIE 3HAHHS HCHOJIB3YIOTCS
CTYJEHTaMH BO BpEMs BBIIIOJIHEHUS Y4€OHOM M IPOU3BOJICTBEHHOM NPAKTUKH, IPU HAIUCAHUU
BBIITYCKHOW KBaITH(PUKAIIMOHHOW PaOOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanmmduxarnmst aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boii / BapuaTHBHOMN YacTh

. JTUCIUIIIMHA BapUATUBHON 4acTH
00pa3oBaTeNbHOIN MPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
Mokasaremnt ouHasi (hopma 3ao04Has popma
00y4deHus oOyueHus
KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 3 3
I'om moaroroBku 4 4
Cemectp 7
KonuuecTBo yacoB 108 108
- JICKITMOHHBIX 32 6
- IPAKTUYECKHIX, CEMUHAPCKUX 32 6
- 1a00paTOPHBIX
- CaMOCTOSTEIIbHON PabOTHI 44 96
B T.4. UHANBHAYAJIbHOE 3aJJaHKe
HenenpHoe KOIIMYIECTBO YacoB, 4 12
B T.4. ayJUTOPHBIX 4 12

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ienw - hbopmupoBanue GyHIAMEHTATBHBIX MPEACTABICHUNH 00 aTOMHOU CTPYKTYpe U CUMMETPUH
UJIeaNbHBIX KPUCTAIIOB, @ TAKXKE O CBSI3U CUMMETPHUH KPUCTAILJIOB C X CBOMCTBAMH.

3aoauu:

® JaTh OCHOBHBIE TPEJCTABIEHUSA O BIMSHUM CHMMETPUU Ha MAKPOCKONMUYECKHE CBOMCTBA
KPUCTAJUIOB;

® O3HAKOMHTH C  COBPEMEHHBIM  MaTEMaTHYECKHUM  anmapaToM  KPUCTAIUIOGU3UKH U
KPUCTAJUIOXUMUU;

® BEIpa0OTaTh yMEHHS W  HABBIKM DEIICHHUS MPAKTHYECKUX 3a7ad C TPUMEHEHHUEM
MIPOCTPAHCTBEHHON CUMMETPHH KPUCTALUTUIECKUX CTPYKTYP, PUZUUECKUX TEH30POB.



TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3ydeHHs IUCIUTUTMHBI
«OCHOBBI KpUCTAIOPU3UKA M KPUCTATIOXUMHH» HampaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB
cienyoomux kommereHiuii B coorsercteun ¢ 'OC BIIO JIHP no nampaBieHHio MOATOTOBKH
28.03.03 Hanomarepuaibl ¥  OCHOBHOM  0OOpa30BaTEJIbHOM  MPOTPAMMBI  BBICIIETO
npodeccnoHaTbHOTO 00pa3oBanus HanpasiieHus oaroroBku 28.03.03 Hanomartepuarbi.

a) oowexynomypuuvix (OK):

CHOCOOHOCTBIO K cCaMOOpraHu3aliu u camooopasoBanuio (OK-7);
CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUIO, aHAINU3Y, BOCIIPUATUIO WH(OpMaLIUH,
IIOCTaHOBKE IIEJU U BBIOOpY myTeii ee noctmxenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):

CIOCOOHOCTH HMCIIOJIB30BaTh B MPO(ECCHOHAIILHON JESITEIbHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HAHUS O TMpeAMeTe W OOBEKTax U3YyYeHHUs, METOJaX HCCIeA0BaHuUs,
COBPEMEHHBIX KOHIEHIUAX, TOCTIKEHUSX M OTPAHUYCHHSIX €CTECTBEHHBIX HAyK (TMPEXKIE BCETO
XMMHUH, OHOJIOTHH, SKOJIOTHH, HayK 0 3emiie 1 uenoBeke) (OITK-1);

CMOCOOHOCTh ~ WCHOJB30BaTh B MPOPECCHOHANBHOW  NEATENBbHOCTH  0a30Bble  3HAHUS
(GyHIaMEHTAJILHBIX PAa3[elIOB MaTEMAaTHKH, CO3/JaBaTh MAaTEMaTHUYECKHUE MOJCIH THIIOBBIX
npoecCHOHABHBIX 3a/lad M WHTCPIPETHPOBATH TOJTYYCHHBIC PE3yJAbTAaThl C YYETOM T'PAHHUIL
npumenumoctu mozesei (OITK-2);

CIOCOOHOCTH MCHOJIB30BATh 0Aa30BBIE TEOPETHYECKHE 3HAHHS (YyHIAMEHTAIBHBIX Pa3/iesioB OO0IIei
U TEOPETUYECKON (HU3HMKH IS peieHus npopeccnonanbabix 3aaa4 (OI1K-3);

CMOCOOHOCTh  NMPHUMEHSATH OCHOBBI METOJIOB HCCIICIOBAaHUS, aHaJW3a, JTUAarHOCTUKU U
MOJICJIMPOBAaHUSI CBOWCTB HAHOMATE€pPHaJOB M HAHOCUCTEM HEOPraHUYECKOM M OpraHuyecKon
IIPUPO/BI, B TBEPJIOM, KHUAKOM, T€JI€00pa3HOM, a3pO30JbHOM COCTOSIHUM, BKIIIOUasi HAHOIUIEHKU U
HAHOCTPYKTYPUPOBAaHHbIC IMOKPHITHUS, BHYTPEHHME M BHELIHHE TpaHULBl pasfena ¢as, a Takxke
(GU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX WM ¢ ux yuactuem (OI1K-4);

8) npogpeccuonanvnvix (I1K):
HAYy4YHO-HCCJIeJ0BaTeIbCKAasA M IPOEKTHASA 1eATeJbHOCTb:
CIOCOOHOCTh MCIOJIB30BaTh COBPEMEHHBIE HH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJOTHH,
ri00anpHble HH(QOPMALIMOHHBIE PECYPCHl B HayUHO-HCCIIEA0BATENbCKON 1€ATENbHOCTH B 00JaCTH
MaTepHaIoOBeICHUs U TEXHOJIIOTHU HaHOMaTepuanoB U Hanocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BAaTh Ha NPAKTHKE COBPEMEHHBbIE NPEJCTABICHHUS HAyK O CBOWCTBax
BEIIECTB M MaTepUaloB NpU INepexoje HUX B HAHOPa3MEpHOE COCTOSHUE (HONb, OAHO H
JBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BELIECTB M MAaTepHalIOB, B3aWMOJAEWCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM ¢ oKkpykarotieit cpenoii (TIK-2);

CIIOCOOHOCTh MPUMEHSATH HaBBIKU UCIIOJIB30BAHUS (1101 pyKOBOJCTBOM) METO/I0B MOJIETTMPOBAHUS,
OLICHKH, IIPOTHO3MPOBAaHUS M ONTHUMM3ALMU TEXHOJOTMYECKMX IIPOLECCOB U  CBOICTB
HAaHOMAaTEePHAJIOB, CTAHIAPTH3ALMH U cepTUHUKAINU MaTepraiioB u nporeccoB (I[TK-4);

HAYYHO-MHHOBALMOHHAS 1eATEIbHOCTD:

CIIOCOOHOCTh TPHUMEHATh OCHOBHBIE THIIBI HAHOMATEpUATIOB W HAHOCHCTEM HEOPTaHWYECKOU
(METaJUTMYECKUX U HEMETANTMYECKUX) U OPraHu4ecKoi (MOJMMEPHBIX M YIIIEPOJIHBIX) MPUPOJIBI
(TBEpABIX, KUIKHX, reneoOpa3HbIX, a’pO30JIbHBIX), BKJIFOYAsI HaHOIUJICHKH u
HAHOCTPYKTYPUPOBAHHBIE TOKPBITHS, JI1 DPELIEHUS IPOU3BOACTBEHHBIX 3ajad, BIIAJEHUEM
HaBbIKAMU BBIOOpa ASTUX MAaTEpUAIOB U1 3aJaHHBIX YCIOBHM SKCIUIyaTallud C Y4e€TOM
TpeOOBaHUI TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH, SKOJIOTMYECKUX
noceacTeuid ux npumenenus (I1K-5);

CIIOCOOHOCTH IMPUMCHSATD HAaBBIKU UCITOJIB30BAHUSA TCXHUYCCKUX CPCACTB AJIsI UBMCPCHUS U
KOHTPOJIA OCHOBHBIX MTaPaMETPOB TCEXHOJIOTHYCCKUX MMPOUECCOB IMOTYUYCHUS U CBOMCTB
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HaHOOOBEKTOB (KJIACTEPOB, HAHOUYACTHII, QYIIIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepHaioB U usaenuit u3z nux (I1K-7).

B pe3yJbTaTe H3y4YeHust y'leﬁHOﬁ AUCHUINIJIMHBI CTYACHT JOJIZKCH

3name:

byHaaMeHTanbHbIE TOHATHS, TEPMUHOJIOTHIO KPUCTATUTO(PHU3UKH U KPUCTATIIOXUMHH;

00 OCHOBHBIX KOMIIBIOTEPHBIX 0a3aX KPUCTAIUIOCTPYKTYPHBIX 1aHHBIX;

0 TEOPETHYECKHX MOJEIAX, UCHOIb3YEMBIX B KPUCTAIO(DU3UKE U KPUCTAUIOXUMHM JUIs
ONMCAHUA NPOCTPAHCTBEHHOI'O CTPOCHHUS KPHUCTAUIOB U BBIABICHUS 3aBUCHUMOCTEH MEXKIY
UX COCTaBOM, CTPOCHHEM M CBOMCTBAMU KPUCTAJLIOB.

Ymemes:

OCYILECTBIISATH MIOUCK KPUCTAILIOCTPYKTYPHOUM HH(pOpMAIINH;

UCITIOJIb30BaTh TEPBUYHYIO0 KPUCTAUIOCTPYKTYPHYIO HWHGOpPMALMIO JJIsl  ONpE/eIeHus
OCHOBHBIX 0COOCHHOCTEH CTPOCHHS KPUCTANTMIECKUX BELIECTB;

OOBSICHUTB CBSI3b (PU3UUECKUX CBOMCTB KPUCTAIJIOB C UX CUMMETpHEIL;

IIPUMEHATH OCHOBHBIE METO/IbI MCCIEA0BAHUS CTPYKTYPbl KPUCTAILIIOB;

CaMOCTOSITENIHO U3y4aTh U pacCMaTpUBaTh KPUCTAIUIOPU3UIECKHE

0COOEHHOCTH TBEPJBIX TEJ C LIEIbI0 IPUMEHEHHUS UX B HAYYHO-UCCIIEI0BATEIbCKUX
pa3paboTKax Mo NOJYyYEHHUIO PA3IUYHBIX CBOMCTB TBEPBIX TEI.

Bnademp: MmeTonamMu nmoucka KpUCTAIIOCTPYKTYPHON MH(POPMAIIUH, HCCIEIOBAHUS CTPYKTYPBI
KPUCTAJUIOB U T.I.

4.

COJEPKAHUE JUCHUILIAHBI U ®OPMbBI OPTAHM3ALINYA YYEBHOTO
MPOLIECCA

HopsiakoBbIi
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvhotii mooyas 1

Tema 1. Kpucrannodgusuka M KpUCTAIOXMMHUS, HX MECTO B CHCTEME HayK,

Beenenue M3y4yalolux  TBepAasle  Tenma.  Mcropudeckue — dTambl  pa3BUTHA
KPUCTAITO(PU3UKH U KPUCTATUIOXHUMHUH.

Tema 2. AMoOpdHBIE U KPUCTAJUTMYECKUE BEIECTBA, CBOMCTBA KPUCTAJUTMUYECKUX

OcHOBHbIE BelecTB. MOHO- U noiauKpucTamuibl. CUMMETPHST KPUCTAIUIOB. DJIEMEHTHI

CBOICTBa TEOpUH TPYyNI M UX UCIOJB30BAHUE [IJII OMHUCAHUS CHUMMETPUU

KpUCTAJJIOB kpuctamioB. CTpyKTypa KpUCTAJUIOB M MPOCTPAHCTBEHHAS peEIIETKA.

DOnemeHTapHas s4eilika, MapaMeTpbl 3JE€MEHTapHON S4YEeWKH, CUHTOHUU.
DOneMEHTBl CUMMETPUHN NPOCTPAHCTBEHHBIX penieTok. [IpocTpancTBEeHHBIE
rpynnsl, ux obo3Hauenue. Pemerku bpass, 6a3uc pemerku. IlpaBunbHble
CHCTEMBl TOYEK, KpaTHOCTh cHCTeMBbl. [loHATHA mpsiMOl M 0OOpaTHOM
peuierok. MaTemaruueckoe omnpezeneHue oopaTHol pemieTku. OCHOBHBIE
CBOWCTBA M OIMCaHHWE OOpPATHOM pEIIeTKH, CBSA3b C MPSIMON PEIIETKOM.
[TocTpoenne oOpaTHOM pelIeTKH ISl OCHOBHBIX THUIIOB KPUCTALNTMYECKUX

ctpykryp (I'HK, OLIK u ap.).

Tema 3. OCHOBHBIE KPUCTANIOXUMHUYECKHE MPEACTaBICHUS. PellleTkn KaK MI0THbIE
Kpucrannoxumust | miapoBbie ynakoBKH. IIyCTOTBI B IUIOTHEWIIHX YMAaKOBKAaX. ATOMHBIE U

WOHHBIE  PAUyChl, KOOPAWHAILMOHHOE YHCJIO, KOOPJAMHAIMOHHBIN
MHororpanHuk. Ilpeaensl ycToH4uBOCTH CTPYKTYyp. (OCHOBHBIE THUIIBI
CTPYKTYp, HX ONHUCAHUE..

Tema 4. OcHOBHO# MPUHIUI CUMMETpUH B Kpuctamuousuke. [Ipunuun Heiimana.
Kpucrannoduzuka | [lpuamun cynepnosuniun  Kropu. ®Puszmdeckne CBOWCTBA HICATBHBIX

KpucTayjioB M cuMMerpus. CBoiCTBa KpHCTala, IOJBEPTHYTOIO




BHEITHEMY BO3JeiicTBUIO. TeH30pHOe ommcaHue (U3MUECKUX CBOWCTB
KpUCTAIIOB. PUBMKO-XMMHUUYECKHE CBOWCTBA KPUCTAIUIOB. OrpaHUYeHMs,
HaJIara€Mble CHMMETPUEN KPUCTAILIIA.

TemaTnyeckui mjiaan

Conep:kareJibHbIA MOAYJIb 1

KosuyecTBo 4acoB
QOunas popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.4.
Q ! jus] ) ! jas
Ha3BaHus copepkaTeIbHbIX E R =R QE’ T2 s 2 o
MoO/yJIeli M TeM °o| s | 8| 5|88 | =| 8| E|2E|gE
() = O o) = O > O [} = O o) = O > O
Q H| Z| |0 328 = g, & | o s|ld'e
= | E|E|E|S8EE *| E|E|2|585¢
~ 12| 8|2 g Es S| £ 8|28 5
o e o T
| B8 T|E = | B8 7|8
Tema 1.
26 | 8 | 8 10 22 | 1 1 20
Bsenenue
Tema 2.
OcCHOBHBIE CBOMCTBA 26 | 8 | 8 10 30 | 2 2 26
KpPUCTAJIJIOB
Tema 3.
28 | 8 | 8 12 28 | 1 1 26
Kpucramnoxnmus
Tema 4.
28 | 8 | 8 12 28 | 2 2 24
Kpucramnodusnka
Bcezo no modynio 108 | 32 | 32 44 108 | 6 6 96

5. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA TIPOBEJAEHUS _
JIEKIHIMOHHBIX, IPAKTHUYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JIECKIITHOHHBIX 3AHATHH

Ne Konuuecmeo
Has3zeanue memut
n/n uacoe
1 |[Beenenmue 8
2 |OcHOBHBIE CBOMCTBA KPUCTAIIIIOB 8
3 |[Kpucramioxumus 8
4  [Kpucramiogpusuka 8
BCEI'O 32
Tembl NpaKTHYECKUX 3aHATHI
Ne Konuuecmeo
Has3zeanue memut
n/n yacoe
1 [Mcropuueckue 3Tarbl pa3BUTHS KPUCTATIIOPHUIUKH. 2
2 [Ponb KpUCTAIIOXUMHU B U3YYECHUH CBOMCTB TBEPABIX TEIL. 2
3 [CgoiicTBa anmasa. 2
4 |AHM3O0TpONUS KPUCTAIIIOB. 2




5 [[Ibe303nmexTpuKkn 2
6 [KBasukpucramisl. 2
7 |CynepuoHHbIE KPUCTAIUIBI. 2
8 |0O06macTu MpUMEHEHHS KPEMHUS. 2
9 |Xumuueckue v pU3NUECKUE CBOMCTBA KPUCTAIIIOB 2
10 |CpoiicTBa aMOpP(HBIX ¥ KPUCTALITNICCKUX BEIIECTB. 2
11 [TromMuHecCHEeHIHS KPUCTAILIOB. 2
12 |®wuszuka )KUIKUX KPUCTAIIIOB 2
13 |MarauTHbBIC CBOHCTBA KPUCTAIIIIOB. 2
14 |HaHO-KpHUCTaIBL. 2
15 [Kpucramisl ass ga3epoB 2
16 [TBepable 3TEKTPOIHTHI. 2
17 |OnTuyeckue cBOMCTBA KPUCTAIIIOB. 1
18 |KpucramioonTuka BUJMMOTO CBETa U PEHTIC€HOBCKUX JIydeit 1
BCEI'O 32
6. METOAWYECKHUE PEKOMEHJIAIIUA 11O OPTAHU3ALIAN
CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB
Oprasu3anus caMoCTOsSITeIbHON paboThl CTYICHTOB
o Konuuecmeo
wn Haszeanue memut 4aCos
1 |IparouenHbie kKaMHH. 3)
2 |OnoBsiHHAs yyma. 3)
3 |Kak onpenenuTh BEMECTBO MO POpME ero KPUCTAILIOB. 5
4  [Kax BeIpammBaTh KPUCTAUIBI B JOMAITHUX YCIOBHSX. 5
5 [Kpucramibl B )KU3HH YeJIOBEKa 3)
6 |CHEeXUHKHN — IPUPOIHBIC KPHCTAIIIBI 3)
7 [Kpucramisl B ob1akax 5
8 [MckyccTBEHHBIE KPUCTAILIBI 5
9 |[BeipammBaHKe KpUCTAIIIOB B KOCMOCE 4
BCEI'O 44
7. NHANBUIAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K MIPOMEXYTOUYHOM ATTECTAIIUA
1. Hcropudeckue dTarbl pa3BUTHS KPUCTATUTOPHU3UKN U KPHCTATITOX IMHH.
2. AmopdHbIe U KPUCTAJUINYECKHE BEIIECTBA, CBOMCTBA KPUCTAIIIMUECKUX BEIIECTB.
3. MOHO- ¥ TOJIUKPUCTAILTHI.
4. CuMMeTpusi KpPHCTAJUIOB. DIEMEHTHl TEOPUHU TPYMII M UX HMCIOIH30BAHUE JJISi OMHCAHUS
CUMMETPHH KPUCTAILIOB.
5. CrpykTypa KpUCTaJUIOB U MPOCTPAHCTBEHHAS pEIlIeTKa. DIeMEHTapHas s4Yeiika, mapaMeTphl

AJIEMEHTAPHOU STYEHKH, CAHTOHUH.
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10.

11.

12.

13.
14.
15.
16.
17.

8

OJIEMEHTBl CHMMETPHUH NPOCTPAHCTBEHHBIX pemeToK. [IpocTpaHCTBEHHBIE TpyHIbl, HX
0003HaYeHMUE.

Pemerku bpasa, 6a3uc pemerku. [IpaBuibHbIe CHCTEMBI TOUEK, KPATHOCTb CUCTEMBI.
[Tonsatuss mpsMoii u o0OpaTHOM pemeTok. MaTemaTtudyeckoe OompezesicHrne Oo0paTHOU
pemeTkd. OCHOBHBIE CBOMCTBA M ONMKMCAHUE OOPATHOM PEIIETKH, CBSA3b C MPSIMOU PEIICTKOM.
[TocTtpoenne oOpaTHOW PEMIETKU I OCHOBHBIX THMOB KpHcTammnueckux cTpyktyp (LK,
OLK u nap.).

OCHOBHbBIE KPUCTAJIOXMMUYECKHE TPEACTaBICHUA. PeleTkn Kak IUIOTHBIE IIapOBbIE
ynakoBku. IIycTOThI B INIOTHENIINX YIIAKOBKaX.

ATOMHBIE ¥ HMOHHBIE DPAaUyChl, KOOPJIMHAIIMOHHOE YHUCJIO, KOOPAHWHALMOHHBIN
MHororpaHHuk. Ilpeaensl ycroluumBOCTHM CTPYKTYp. OCHOBHBIE THIIBI CTPYKTYp, HX
OIMCAHUE.

OcHOBHOM mpuHIMI cUMMETpuu B Kpuctamiodusuke. I[lpunnun Heimana. [IpuHimn
cynepnozunuu Kropu.

®u3nuecKue CBOMCTBA UACAIBHBIX KPUCTANIOB U CUMMETPHUSL.

CaolicTBa KpUCTaJUIa, IOJIBEPTHYTOIO BHEITHEMY BO3/JICHCTBUIO.

TenzopHoe onucanue GU3NIECKUX CBOMCTB KPUCTAILIIOB.

DU3UKO-XMMHUYECKHE CBONCTBA KPUCTAILIIOB.

OrpaHuueHusi, HaJlaraeMble CHMMETPUEN KpHUCTaJLa.

9.  OBPA3EL MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)

rOYy BIIO «JIOHEIKUI HAIITMOHAJIbHBIII YHUBEPCUTET»
daxkyapTeT PUINKO-TEXHUUECKUM

Hanpaenenue noocomosku:  28.03.03 Hanomartepuasbl

Ilpogpuns:

IIpoepamma nodeomosku: oakanaspuam

Cemecmp 8

Yuebnas oucyuniuna OcHo6bl Kpucmaniouuku u Kpucmaiioxumuu

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. OcHoOBHBIE KPHUCTATNIOXUMUYCCKHUEC NIPEACTABIICHUA.

2. TenzopHoe onucanue GU3MIECKHX CBOWCTB KPUCTAJLIOB.

3. Pemerku Bpas», 6a3uc pelieTky.

YTBepkIeHO Ha 3aceaHuH Kadeaphl TeOpeTUIeCcKor (PU3UKU M HAHOTEXHOJIOTHUH,
MPOTOKOI Ne OT «__» 20 1.

3aBeayromuit kKadeapoit
IIpenonaBarens

Kpurepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe

3aganue 1 10

3amganue 2 10




3ananue 3 10
Bcezo 30

10. OBPA3ELl 9K3AMEHAIIMOHHOI'O BUJIETA

Teopemuuecxue 60RPOCHL K IK3AMEH)Y

1. Cummerpuyeckue omepamum H 3J€MEHTHl cuUMMeTpud. OIIEpaTOPHOE U  MATPUYHOE
MIPE/ICTABJICHHUE DJIEMEHTOB CUMMETpUH. B3aumoelicTBre (YMHOKEHHUE) OTepaliiii CAMMETPHH.
[Ipumepsbl.

2. I1oBOpOTHBIE U MHBEPCHOHHBIE OCH. 3€pKaJbHO-NIOBOPOTHBIE Ocu. CumBousbl ['epmana —
Morena u cumBodbl [lendauca. [Tpumepsr.

3. W3oOpakeHue pacrlojOKEHUS JJIEMEHTOB CHMMETPHH C TIOMOMIIbIO OOBIYHOH U
cTepeorpaduueckoil npoexuuu. ['pynnsl CAMMETPUU U CTPYKTYPHBIE KJIACCHI.

4. OcHOBHBIE MOHATHSI a0CTPAaKTHON Teopuu rpymm. ['pymnma, moAarpymmna, KOMMYTaTUBHbIE U
nukiaudeckue rpymmnsl. [lopanox rpynnel. Teopema Jlarpanxka. 5. ConpsbKeHHBIE 3JIEMEHTBI
rpynnbl. Kiacebl cOnpsiKeHHbBIX 2JIEMEHTOB.

6. Ilonsatue TOYe4yHOM rpynnbl cuMMeTpud. [Ipumep mocTpoeHuss TaOIUIBI YMHOMKCHHS
TOYEYHOU I'PYyMNIbl CAMMETPUU

7. Pa3buenue TOu€4HOM IpymIibl CHMMETPHH Ha KJIACCHI CONPSKEHHBIX J1eMeHTOB. [Ipumep.

8. MexayHapogHoe 0003HaueHHe TOUeUHbIX rpynn cummerpun. CumBoivka Lllendiuca.

9. OpOuthbl (cuCTeMbl >KBUBAJIEHTHBIX TOUYEK) TOYEUHBIX rpymn. CUMMETpHUs U KpaTHOCTb
MO3ULUH.

10. EnuHuyeble W 1DoOJApHbIE HanpasieHus. lIonsgpHOCTP M XMPaJbHOCTH MOJIEKYIL,
sHaHTHOMEPSHI. [IpeacraBnenus rpymi.

11. "Omneparopusle" u '"maTpuuHble" TpPEACTABICHMS, HUX B3aUMOCBs3b. lIpumepsl
MPEJICTaBICHUNA TOUEUHBIX TPYIII.

12. DxBuBasIeHTHBIE ITpecTaBieHUs. [IpuBOIMMBIE 1 HENPUBOUMBIE IPEACTABJICHNUS.

13. Xapakrepsl IpeICTaBICHHUM, UX IPOCTEHIIINE CBOICTBA.

14. CooTHOILIEHUST OPTOTOHAIBHOCTH ISl YHUTAPHBIX HENIPUBOJUMBIX IIPEICTABICHUN U Ul UX
XapaKTepoB.

15. Penykuus (nmpuBeieHHe) IPUBOIUMBIX MPEJICTABICHUH TOUSUHBIX TPYIII.

16. Yncno HEIKBUBAJIEHTHBIX HENPUBOAMMBIX NPEJCTABICHUNH KOHEYHOW Tpymbl. TaOmuiisl
XapakTepoB ToueyHbIX rpynmn. IlpuHumn ux BeluucieHus. Mcnonb3oBaHwe TEOpUM Ipynn B
MOJIEKYJISIPHBIX 3aJja4ax

17. VIHBapMaHTHOCTb TaMWJIBTOHMAHA, OIHMCBHIBAIOIIETO JJIEKTPOHHO-SIACPHYIO CHUCTEMY,
OTHOCHUTENIbHO oOllepaluii rpynnsl cummeTpuu. llpencraBneHue rpynmsl B IPOCTPAHCTBE
coOcTBeHHBIX QyHKIUI onepaTopa [lpenunrepa.

18. CtpoeHue MaTpullbl TramMuJIbTOHHaHa B 0Oa3zuce GQYHKIME, Opeodpaszyronmxes o
HEMPUBOJIUMBIM  TPEACTABICHUSAM Tpynnbsl cummerpud. Kiaccudukanuss coOCTBEHHBIX
COCTOSSHUM CHCTEMbl C TIOMOIIBIO HENPUBOJMMBIX MPEJICTaBICHUH TOUYEYHOW TIpPYIMIIbI
CUMMETPHUH.

19. Ilpsmoe mnpousBeneHue mpenacraBieHnii rpynn. IlpaBuna orbGopa ajis MaTpPHUHBIX
3JIEMEHTOB (Qu3nueckux BennuuH. Ontuueckas KonebatenbHast CIEKTPOCKOHUS

20. ITocraHoBKa 33amaun O KOJIEOAHUSX MHOTOATOMHOW MOJIEKYJbl. Pa3/ienenne 31eKTpoHHOTO,
K0JIeOATEIbHOTO M BpAIATEIILHOTO JIBMKEHUS MoJekyiabl. KonebaHus spaepHOro ocroBa
Monekynbl. ['apmonunueckoe mnpubnmxenue. Kiaccuyeckoe ¥ KBaHTOBOE — peEIlIeHHE
KoJsiebaTenbHO 3a1aun.

21. Ucnonp30BaHNE CUMMETPUHU MOJIEKYJIBI TIPU pEIeHUH KosiebaTtenbHol 3amaun. CuMmeTpus
NOTEHIMATBHONH (YHKIIMM MOJIEKYJIBI OTHOCHUTENIBHO NpeoOpa30BaHUMl SAEPHOTO OCTOBA.
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HopmanbeHble KOOpAMHATBI, HOpMallbHbIE KosleOaHMsA, 4acTOThl Kosiebanui. KoopauHatel
CUMMETPUH.

22. Knaccudukamuss HOPMAIBHBIX KOJEOAHHMH C TOMOIIBIO MPEACTABICHHH TPYIIIBI
cumMmerpud. [losHOCTBIO cHUMMeTpuYHble KoseOanus. BanentHele u  aedopManvOHHBIE
KoJIeOaHUsl, XapaKTePUCTUUIECKUE YACTOTHI.

23. Tunsl KoebaTeNbHBIX MEPEX010B, (hyHIaMEHTAIbHbIE EepeXobl. Poib 60IBIINX aMILTUTYA
KosiebaHui ¥ aHrapMoHusma. O0epToHbI U cocTaBHbIE TOHBI. 24. [IposiBieHne KojeGaTeabHbIX
nepexosoB B crekrpax uHdppakpacHoro (MK) mormomenuss 1 KOMOMHAIIMOHHOTO DPACCESTHUSA
(KP). JIumonbHBIN MOMEHT | MOJSPU3YEMOCTH MOJICKYJIBI.

25. Tlepexoasl M3 OJHOIO MOJIEKYJISIPDHOTO COCTOSIHUS B JIpyroe IO BO3ZJEHCTBHEM
JIEKTPOMArHUTHOrO Mu3inydeHus. OrpaHuuyeHHs MO CUMMETPUM HAa MATPUYHBIC 3JIEMEHTBI
OIIepaTOpOB Mepexo/a.

26. Hcnonp3zoBanue komneOatenbHbix MK- m KP-cnexkTpoB Moisiekyn i BBIACHEHHS HX
CTPYKTYyphl. IIpaBwiio anpTepHaTUBHOIO 3ampera Uil CIEKTPAIBHBIX JIMHWK. ['pymmsl
TPAHCIALUH.

27. Kpucraunueckas peleTka U KpucTtauinueckas CTpykTypa. CUMMETpHUs PELLIETKH.

28. Kpucramiorpadguueckue KOOpAUHATHBIE CUCTEMBI [ 0103 1pHuecKue TOUEUHbIE IPYTIIIbI.

29. DOmnemeHTapHas syeiika. [IpuMUTHBHBIE U  HENPUMHUTHUBHBIC IapaJlICJICIUIIEbI
noBTopsieMocTH. Tumsl pemeTok (Tursl bpasa).

30. Yucno QopMmynbHBIX eauHUI] B s4eiike. Kpucrammorpadguueckue TOYEYHBIE TPYIIIHL
Cunronnu. CumMMeTpus MO3ULMHU B KPUCTALIMYECKON CTPYKType. 3aBUCUMOCTh (PU3MUECKUX
CBOMCTB KPUCTANIOB OT UX CUMMETPHH.

31. Omnucanue GU3HUECKUX CBONCTB KPHUCTANIOB MpHU MOMOIIU TeH30poB. CBoiicTBa,
ONMCHIBaEMblE  TEH30paMH BTOPOrO  paHra (dJIEKTPOIPOBOAHOCTb,  JAMUAJIEKTpHUUYECKAs
IPOHMIIAEMOCTh, TEIUIOBOE PACIIUPEHUE U Jp.).

32. Ilpunuun Heiimana u npunnun Kropu.

33. IIupo- u nbE303IEKTPUUECKHUE CBOMCTBA.

34. OnTuyeckue CBOICTBa KpUCTAIIOB. DHaHTHOMOpU3M. [IpocTpaHCTBEHHbBIE TIPYMIIbI
CUMMETPHH.

35. Couetanus onepanuii HOBOPOTOB C MEPHEHAUKYISIPHBIMU TPAHCISALIUSIMH.

36. OTKpBITBIE 2JIEMEHTBHI CHMMETPUM KPUCTAIUIMUECKUX CTPYKTYp. BuHTOBBIE Ocu. IInockoctn
CKOJIB3SIIET0 OTPAKEHUSI.

37. IIpocTpancTBeHHbIE TpymIibl cummeTpun Penoposa. IIpuHIMN nX BEIBOJA.

38. OO0mu11e 1 YacTHbIE CUCTEMbI SKBUBAJIEHTHBIX MO3ULUI (OpOUTHI).

39. CTpyKTypHBI€ KJIACCHI aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAJIIIOB.

40. OrnucaHue KpUCTAJUIMUECKUX CTPYKTYp Ha OCHOBE IPOCTPAHCTBEHHBIX TpYII U
CTPYKTYPHBIX KJIaCCOB.

41. MHorooOpa3ue rpynn CUMMETPUM C PA3IMYHOW pa3sMEpHOCTHIO. I'pyIIbl CUMMETpUU U
CTPYKTYPHBIE KJIACCHI LIETIEN U CIIOEB.

roy BIO JIOHEIIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
@akynbTeT PU3NKO-TEXHUUECKUI

Hanpaenenue noocomosxu.:  28.03.03 HanomatepuaJbl

Ipogpuny:

IIpoepamma nodeomosxu: oakanaspuam

Cemecmp 8

Yuebnas oucyuniuna OcHo6bl Kpucmaniopusuku u KpucmaiioxXumuu

BUJIET Nel
1. Kpucrammnueckas pemierka U Kpuctajuindeckas CTpykTypa. CUMMETpHS pelieTKy.
2. TIpoctpancTBeHHBIE TPYIITEI cUMMeTprH Demoposa.
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3. Ilpsmoe mpousBenenue npeacTaBieHu rpynm. [lpaBunma otbopa mIs  MaTpPUUHBIX
AJIEMEHTOB (PU3NYECKUX BEITUUHH.

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

3aBeayromuit kadeapoit
DK3aMeHaTop

Kpumepuu oueHuesanusn IK3amena

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

11. KPUTEPUU OLIEHUBAHUA

ITo xypcy «OCHOBBI KpHUCTALIO(DHU3UKH M KPUCTAJUIOXUMHUH» MPEIOIaracTcs MpoBeIeHUE
IIPOMEKYTOUHOM aTTeCTallud B BUAE MOJYJIBHOIO KOHTPOJIS, BBINOJHEHUE WHIAMBUIYAIBHON
paboThI U 3K3aMeHa. DK3aMeH CIAI0T CTYJCHTHI C LIEbI0 MOBBILICHUS peHTHHTA.

Pacnpeoenenue 6annos, Komopuie MoZym noay4yums cmyoeHmol
6 npoyecce u3y4yeHus OUCYUNIUHbL

Opranu3anmnoHHO CPC Bcero
yueOHas padoTa NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
CTyJIeHTa padora
max 10 6amioB max 10 6amnos max 30 100
0aioB
ILlIkana coomeemcmeus 0an106 HAUUOHANLHOU WIKAE
Onenka Ounenka no OuneHka 1o rocy1apcTBeHHOM MIKaJie Ounenka no
no mkaje | 100-6anabHoiM (3x3aMeH, TupPepeHINPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS HIKaJIe HIKaJje (3a4eT)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO
C BO3MO>KHOCTBIO ITOBTOPHOM cauu
F 0-34 2 (HeyIOBJICTBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM NMPH YCIOBUU
00s13aTeIbHOTO HAOOpa JOTIOTHUTEIIBHBIX 0aJIJIOB
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12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

JlexkumoHHbIE M TMpaKTUYECKHe 3aHATHS 1o  y4yeOHOW  aucuuiuimHe  «OCHOBBI
KPUCTATO(PHU3UKN W KPUCTAIUIOXMMHUU» TPOBOJATCS B y4deOHoW maboparopuu NeOl4 «Macc-
cnekTpockonuuy. OcHalleHa KOMIUIEKTOM y4yeOHOW Mebenu Ha 6 MOCaOYHBIX MECT, KOMILIEKT
pabouero mecra npenogasateins, | Macc-cnekrpomerp xumuueckuii-MX7304, 1 Monoxpomatop-
CMII1, 1 xoMmbpOTEp C JHUIEH3UOHHBIM TMPOrPAaMMHBIM OOECIIEUYEHHUEM, JIOCTYIIOM K CETH
Wutepuer. B yuebnoit nabopatopun NeO15 «Mukpo u HaHO CTPYKTYpbI». JlabopaTopust ocHalieHa
KOMIUIEKTOM y4eOHOW MeOenu Ha 12 mocagouHbIX MecT, (IOMAacTepHOM TOCKOH, Macc-
cnextpomerp (MU 1201AT-01), Muxpockorn 35eKTpoHHbIA pactpoBbii POM-106 U, ycraHoBka s
U3y4YeHHs ONTUYECKUX CBOMCTB TOHKMX IUICHOK (TI/IT AMAIEKTPUKOB), | KOMIIBIOTEp Uil CHSTUS U
00pabOTKM JaHHBIX.

CamocTtosTenbHas paboTa CTyIEHTOB MPOXOAUT B uuTaibHOM 3anme Ne 1 (r. Joneuk, mp.
['ypoBa, 6, Ne 103) mHOcTpanHOW nuTepaTyphl. [loMelieHHe OCHAIIEHO KOMIUICKTOM Y4eOHOM
mebenu Ha 33 mOCagouYHBIX MeECTa, KOMIIbIOTep B KomiuiekTe (1 1mIT); 3am 3IeKTpOHHOH
unpopmanuu ([Jonenk, np. I'yposa, 6, No 104-a.). IlomemieHne OCHAIEHO KOMITJIEKTOM Y4eOHOMH
MeOenu Ha 40 moca0YHBIX MECT, KOMIIbIOTEp B KoMILIekTe (14 mT).

WunuBuayanbHble W TPYIINOBBIE  KOHCYJIbTAllMM  CTYAE€HTaM Ui I[POBEJEHUS
CaMOCTOSITENIbHOM paboThl MPEAOCTaBISIOTCS B KaOuHETe 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, ayza. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue
Ne IK3eMILIAPOB | JIEKTPOHHOM
HanmenoBanue
n/n B Ou0JMoTeke BEpPCHHU B
HonHY I9bC
Ocnosnas numepamypa
1. Cupotun, 0. . OcHoBbl kpucramiodpusuku / 0. H.
Cuportun, M. I1. Illackonbckas. - M. : Hayka, 1975. - 680 3
c.
2. [TepenomoBa, H. B. 3amaunuk mo kpuctauiopusuke :
[[ns By3oB] / H. B. IlepenomoBa, M. M. Taruesa ; Ilox 21
pen. M. I1. Hlackonbckoi. - M. : Hayka, 1972. - 192 c.
3. VYpycos, B. C. Teopernueckast kpuctauioxumus : [Yueo.
JUIs TEOXUM. M XUM. crneuuanbHocted By3oB] / B. C. 6
VYpycos. - M. : U3zn-Bo MI'Y, 1987. - 272 c.
4. [Tenkans, T. Ouepku kpuctramtoxumuu / T. Ilenkans ;
ITep. ¢ mon. B. B. Makapckoro ; [Tog pen. B. A. ®pank- 9
Kamenenxoro. - JI. : Xumus, 1974. - 496 c.
Jonoanumensvnasn numepamypa
S. Kperep ®. Xumus HECOBEpIIEHHBIX KpUCTaLIOB / .
Kperep ; Ilep. ¢ anmrm. B. II. 3nomanoBa, B. A. 6
JleBuukoro, b. A. IlomoBkuna ; Ilox pea. O. M.
ITonTopaxa. - M. : Mup, 1969. - 654 c.
6. Kosanes, O. B. HenpuBogumsle M HHIyLIHPOBAHHbIE
MPEJICTaBICHUS U KOIPEICTaBICHUS (PEeTOPOBCKUX TPYIIII 6
: Cmpas. pyk. / O. B. KoBanes. - M. : Hayka, 1986. - 367
c.
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1. [opaii-Kommn, M. A. OCHOBBI CTPYKTypHOIO aHajlu3a
XUMHUYECKHX COeIUHEHUuH : Y4ed mnocoOue i XUM. 5
cnenuanbHocted yH-ToB / M. A. Ilopaii-Kommm. - 2-e
n3a. - M. : Bercn. mik., 1989. - 192 c.

14. HUHP®OPMAIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubnmnorexku

15. MPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusnas smtiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnioparusHas aureHsust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (suniensust mporpammsl DreamSpark it BeICIINX y4eOHBIX 3aBEICHUI);
4. Jlunensun GPL, Apache, BSD mis cBobogHoro mporpammuoro obecrieuenus: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mporpamma paccMOTpeHa U IepeyTBepKIeHa Ha 3acelaHud  Kadeaps
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEeHUsAMU (0e3 u3mMeHenuil) Ha 20 rof.
ITporoxoi Ne or“ _” 20 1.
3aBenyrommii kadeapoit

PaGouass mnporpamMma paccMOTpeHa W IepeyTBepXkJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (U3UKU U HAHOTEXHOJIOTHH ¢ n3MeHeHusAMU (06e3 usmenenuii) Ha20  rog.
[Tporoxoin Ne or“ 7 20 1.
3apenyrouuii kadenpoit



http://donnu.ru/
http://library.donnu.ru/

