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PaGouas nmporpamMma JUCIHIUTHHEL «OCHOBBI KPHCTALIOGH3IHKH H KPHCTAIOXHMHID)
mis  obyyarommxcs 0o HampasieHuio moxrotoBku 28.03.03 Hamomarepmansr (IIpoduis
noarotoBku: Hanomarepuaibl), cocTaBlieHa Ha OCHOBaHMHM DenepajbHOro rocynapCTBEHHOrO
oOpa3oBarebHOrO CTaHAapTa Bhicmero obpazoBanus — OakamaBpuaT 10 HaIpaBIECHHIO
noarorosku 28.03.03 HanoMaTepuaibl, yTBepKACHHOTO NpHKa3oM MUHUCTEPCTBA 00pa3oBaHKs
u Hayku Poccuiickoit ®@eneparuu ot 22 centsiops 2017 r. Ne 968 (¢ m3m. u mom.), Ilopsaka
OpraHM3al[dd M OCYIIECTBICHHS 00pa3oBaTENbHOM JEATENBPHOCTH 110 00pa3oBaTeNIbHBIM
mporpaMMam BEICIIEro o0pa3oBaHus — mporpaMmMam O6akanaBpuara, IporpaMMaM CIeIHaIuTeTa,
nporpaMMaM MaruCTpaTyphl, YTBEp)KICHHOIO INpHKa3oM MMHHCTEpCTBA HayKH H BBICIIETO
obpaszoBanus Poccuiickoit ®@enepannu ot 06 ampens 2021 r. Ne 245 (¢ u3M. u gom.), B
COOTBETCTBUH C Y4eOHBIM IIAHOM, YTBEPXKICHHBIM YueHsIM coBeroM PI'BOY BO «Jlonl'Y»
s Habopa 2024 ropa. '

PaspabGoruuk:
npodeccop kadeapbl TeOpeTHIECKOH GU3HKH
1 HAaHOTEXHOJIOTHH,

'
NOKT. (pu3.-mMaT. HAyK WM B.M. lOpuenko

PabGouas nporpamma omoOpeHa Ha 3acefaHHH Kadenpsl TeopeTHyeckod OQH3HKH H

HAHOTEXHOJIOTHH.
IMpotokon ot 26.03.2024 r. Ne 16

3aBexyrommii kadeapoii AT Ilerpenko
COI'JTACOBAHO:

Jlexan GU3UKO-TEXHHYECKOTO (aKyIbTeTa / " C.A. ®omeHKo
28.03.2024 r.

Vy4e6HO-MeTOHIECKass KOMUCCHS (DH3UKO-TEXHHYECKOTo (aKypTeTa.
[Tpotoxomn ot 27.03.2024 . Ne 2
[Ipencenarens B. H. Korenko

PykoBOIUTEH OCHOBHOM IPOdECCHOHAIBHON

obpazoBaTenbHOM TPOrpaMMBl,

I-p ¢us.-Mar. HayK, npod. A.T'. Tlerpenko
26.03.2024 r. /)
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

JTUCLUUIUIMHBL TIpOrpaMMbl  OakanaBpuara: AHaJIUTHYECKas TEOMETpUs M JIMHEHHas
anreOpa, MexaHuka 1 MoJeKkyssipHas Gpusuka, Matematuueckuil aHaiau3, XUMHUs TBEPAOTo Tea.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

®u3nKa reTepo’NUTAKCHAIBHBIX HAHOCTPYKTYp, [Ipou3BoacTBEHHas: NpeaanIITIOMHAs
IPaKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaunmenoBanwue mokasarens 3HaueHUE MoKa3aTels
HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis
noAroToBku: Hanomarepuaibn)
[udp u Ha3BaHUE B COOTBETCTBUHU C b1.B.O/1.10 OcHOBBI KpUCTAIIIOPUUKU U
y4eOHBIM TJIAHOM KPUCTATIOXUMUH
Yacth 00pa3oBaTeNbHOM MPOrpaMMbl BapuatuBHas yacTh: BEIOOp By3a
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acOB 3/108

2.2. Pacnpenenenue 4acoB 1o opmam u nepuogam o0y4eHus

OO0r111ee KOIMYECTBO YaCOB
o
o | E CaMoCTOs-
dopma g 3 o
= nekuu- | mabopa- | MpakTU- | TEIbHOM ®opma
o0yueHus 2 2 BCEro
8 | OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 4 7 26 — 26 56 108 9K3aMeH

3. HEJIN JUCHUTTINHBL / TIPAKTUKUA / KYPCOBOI PABOTHI /
I'OCYIAPCTBEHHOU UTOI'OBOU ATTECTALINN

®opmupoBanue (pyHAAMEHTAIbHBIX MpPEACTaBICHUM 00 aTOMHOW CTPYKType U
CUMMETPUU HJEalbHBIX KPUCTAUIOB, a TaKXKe O CBA3M CHUMMETPUU KPUCTAUIOB C HX
CBOMCTBAMH.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

Komnerenumn WHnukaTopel Pe3ynbTarsl 00yueHus

ITK-1. [1K-1.13. IMK-1.13.1. 3maer ¢QyHnaMeHTaIbHBIE TOHSITHS,
Criocoben [Tnanupyer BBIOOP | TEPMHUHOJIOTHIO KpHUCTAIIO(PU3UKH u
anpoOupoBaTh | METOJIOB KPUCTAJUTIOXUMHUH

HOBLIE uccnenopannii s | [1K-1.13.2. YMeeT npuMeHSATH OCHOBHBIE METOIBI
METOIMKH C OTIpe/IeIICHUS WCCIIEIOBAHMSI CTPYKTYPBI KPHCTAIIIIOB
COIVIACOBAHUEM | CTPYKTYPBI I1K-1.13.3. Biageer MeTo1aMu HCCIeI0BaHUS
HOJY4EHHBIX KOHKPETHBIX CTPYKTYPBI KPUCTAIUIOB




pe3yJbTaTOB C
pe3ylbTaTaMu
CTaHIapPTHBIX
METOJTUK

MaTepHaJoB

[1K-1.14. [1K-1.14.1. 3HaeT onucaHus IPOCTPAHCTBEHHOTO
CpaBHuBaeT CTPOEHUS KPUCTAIIJIOB U BBISBICHUS 3aBUCUMOCTEN
pe3yJIbTaThl MEXJ1y UX COCTaBOM, CTPOEHHEM U CBOICTBaAMU
UCCIICIOBAaHUN TIPU | KPUCTAJIOB

IIPUMEHEHUU [1K-1.14.2. YMeeT 00BACHUTD CBSA3b (PU3NUECKUX
Pa3INYHbIX CBOWCTB KPUCTAJIOB C UX CUMMETpHUEH

METO/I0B [1K-1.14.3. BnageeTr HaBbIKaMH CpaBHEHUS

PE3YIBTATOB I/ICCJ'ICI[OBaHI/Iﬁ IIpyu IIPUMCHCHUHN
Pa3IMIHbIX MECTOJ0B

o. I[TPOT'PAMMA JJTUCLHUITJINMHBI

HasBanue temnl

Kpatkoe coneprkanue TeMbl (BOIIPOCHI TEMBI)

Paznen 1. OcHOBBI KpUCTAITOPU3UKH U
KPUCTAJUIOXUMUU

Bsenenne

Kpucramnodusuka u KpuCTaJUIOXUMUS, UX MECTO
B CHUCTEME HayK, H3y4YalollMX TBEpAbIC TeEIA.
Hcropuueckue JTallbl pa3BUTHA
KPUCTATO(PHU3UKHI U KPUCTAIIOXHMMHU.

OCHOBHBIE CBOMCTBA KPUCTAJJIOB

AMopdHBIE M KpPUCTANIMUYECKUE  BELIECTBA,
CBOMCTBAa KPUCTANIMYECKUX BewecTB. MOHO- u
IIOJINKPUCTAJLIIBL. Cummerpust KPHUCTAJLJIOB.
DOneMEeHTbl TEOPUU TPYNI U HUX HCHOJIb30BaHUE
JUIsL  ONHCaHUS  CUMMETPUM  KPHUCTAJLJIOB.
CtpykTypa KpUCTAJJIOB U IPOCTPAHCTBEHHAs
pemerka. OJIEMEHTapHasl s4elika, IapaMeTpsl
AJIEMEHTapHOW SYEHKH, CHHTOHHH. OJIEMEHTHI
CUMMETpUU IIPOCTPAHCTBEHHBIX PELIETOK.
[IpocTpaHcTBEHHBIE TpyMNIbl, UX OOO3HAYEHUE.
Pemerkn bpaps, 6a3uc pemerku. [IpaBuibHbIE
CHUCTEMBI TOYEK, KpPaTHOCTb CHCTEeMBI. lloHsaTHSA
npsMoil U oOpaTHOW pemieTok. Maremarudyeckoe
omnpeneneHue oOpatHoil pemieTku. (OCHOBHBIE
CBOWCTBA M OMMCAaHUE OOPAaTHOM PEIIETKHU, CBSI3b C
npsimoit  pemietkoi.  Iloctpoenue  oOGpatHO
PELIETKU JUIsi OCHOBHBIX TUIIOB KPUCTAJUIMYECKUX

crpykryp ('K, OLIK u np.).

Kpucramnoxumus

OcHoBHbIE KPUCTAIUIOXUMUYECKHE
IIPEACTABICHUS. PeIeTKN Kak IIOTHBIE IAapOBbIE
ynakoBku. IIycTOTEl B IUIOTHEHIIMX YyIaKOBKax.
ATOMHBIE U MOHHBIE PaUyChl, KOOPAUHAIIMOHHOE
YUCJIO,  KOOPAWHALMOHHBIM  MHOIOTPaHHUK.
[Ipenenbr ycTOHYMBOCTH CTPYKTYp. (OCHOBHBIE
THUIIBI CTPYKTYP, UX OIIUCAHUE. .

Kpucrannodusuka

OcHoBHOM MIPUHIUI CHUMMETPUU B
kpuctamodusuke. [Ipunuun Heitmana. [Tpunuun
cynepnozuiun  Kiopu. Pusnyeckne CBOMCTBA
UJCANBHBIX KPUCTAIOB U cuMMeTpus. CBolicTBa
KpHcTaja, MTOABEPTHYTOTO BHEILIHEMY
BO37eHcTBUIO. TeH30pHOE onmucaHue (pUu3nIecKux
CBOMCTB  KpUCTALIOB.  DPU3MKO-XMMHYECKUE
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CBOICTBA KPUCTAJIOB. OrpanunueHnus,
HaJjaraeMble CHMMETpUEN KpUcTasuia.

6.1.

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUIIIMHBI

dopma 00yueHust — ouHas, Kypc — 4, cemectp — /

HawnmeHoBaHUs pa3/iesioB ¥ TEM Kosmiectso qacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

Paznen 1. OcHOBBI KpUCTAIIO(DU3UKH U 26 — 26 56 108
KPHUCTAJNIOXUMHH

Brenenue 6 6 14 26
OCHOBHBIE CBOICTBA KPHUCTAJIOB 6 6 14 26
Kpucramnoxumus 7 7 14 28
Kpucramiodusuka 7 7 14 28
NTOI'O 110 KOMIIOHEHTY OIIOII 26 — 26 56 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) IUIS TEKYIIEI'O KOHTPOJIA

7.1.

YCIEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMN

KOHTpOHBHbIe BOIIPOCHI

Pazgen 1

1.

2.
3.
4

~

10.

11.

12.

13.
14.
15.
16.
17.
7.2.

HcTopuueckue 3Tarnbl pa3BUTHs KPUCTAIUIOPU3UKU U KPUCTATIIOXUMHH.
AMop(HBIE U KPUCTAININYECKHUE BELLIECTBA, CBOMCTBA KPUCTAIUIMUECKUX BEIIECTB.
MOHO- ¥ IOJUKPUCTAILIBL.
CuMMeTpHsi KpUCTAIOB. ODJIEMEHThl TEOPUM TPYHNI M HX HCIOJIb30BAHUE IS
ONMCaHUsA CUMMETPUU KPUCTAILIOB.
CTpyKTypa KpHCTaUIOB U TPOCTPAHCTBEHHAsl pelleTka. OJJIeMEHTapHas sdelika,
rapaMeTpsl JIEMEHTAPHOU AYEHKH, CAHTOHUU.
DneMeHTbl CUMMETPUHU MPOCTPAHCTBEHHBIX pelieToK. [IpocTpaHCTBEHHBIE I'PYIMIIBI,
uX 0003HauEHHE.
Pemerku bpaBs, 6a3uc pemerku. [IpaBuibHbIe CUCTEMBI TOUEK, KPATHOCTH CUCTEMBI.
ITonatus npsimoit 1 oOpaTHON perieTok. MareMaTHuecKoe OIpeesieHne 00paTHOM
pemerkd. OCHOBHBIE CBOMCTBA M OIKMCAaHUE OOpAaTHOW PELIETKH, CBA3b C MPSMOI
PELIETKOM.
ITocTpoeHne oOpaTHOI perieTKky Ui OCHOBHBIX THIOB KPUCTAJUIMYECKUX CTPYKTYP
('K, OLIK u ap.).
OCHOBHBIE KPUCTAINIOXUMUYECKHUE NIPECTABICHU. PelIeTkn Kak IIOTHBIE IApOBBIE
ynakoBKH. ITyCTOTBI B INIOTHEHIINX YITAKOBKAX.
ATOMHBIE W MOHHBIE pAAUYChl, KOOPAMHAIIMOHHOE 4YHUCJIO, KOOPAWHALIMOHHBIN
MHororpanHuk. IIpenensr ycroiunBocTH cTpykTyp. OCHOBHBIE THIIBI CTPYKTYP, X
OIMCaHHE.
OCHOBHOM MPHUHIMIT CUMMETpHH B KpucTtaiodusuke. [Tpunuun Helimana. [Tpunnun
cynepnozunuu Kropu.
@u3nYecKre CBOMCTBA UACATBHBIX KPUCTAIUIOB U CUMMETPHSL.
CaolicTBa KpUCTaJUIa, TOJBEPTHYTOrO BHELTHEMY BO3JIEHCTBUIO.
TenzopHoe onucanue GU3NUIECKUX CBOMCTB KPUCTAIIIOB.
DU3UKO-XUMHUUYECKHE CBOMCTBA KPUCTAJLIOB.
OrpaHnueHus1, HaJaraeMple CHMMETpPUEH KpUCTaJLIa.

Tembl MUCEMEHHBIX PaOOT (THIIBI 3a1a4)

AHI/IBOTpOl'II/ISI KpUCTaJlJIOB.



— IIbe3onnexTpuxu

— KBazukpucramisl.

— CyInepruoHHbIE KPUCTAILIBI.

— OO6nacTu npuMeHEeHUs! KPEMHHUSL.

— Xumuyeckue U pu3nueckue CBOMCTBa KPUCTAIIOB
— CsoiicTBa aMOpP(HBIX U KPUCTANINYECKUX BEILECTB.
— JlromuHeCHeHIMs KpUCTAJUIOB.

—  @u3sMKa KUJIKUX KPUCTAILIIOB

— MarsuTHbI€ CBOMCTBA KPUCTAJUIOB.

— Hano-kpucramist.

— Kpucramnel pis 1azepon

— TBepapie 2IEKTPOIIUTSL.

— Onruyeckue CBOMCTBA KPUCTAJLIOB.

— Kpucramnoontrka BUAMMOr0 CBETa U PEHTTEHOBCKUX JTyuei

KOHTpOJ’IBHaﬂ pa60Ta II0 IIPOBEPKE TCOPCTHUYCCKUX 3HaHWH — MO BCEM TEMAM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJBHBIX BOIIPOCOB.

7.3.  OOpaser copepkaHus 9K3aMEHAIMOHHOTO OmiieTa
JloHeuKuit rocy1apcTBEHHbIH YHUBEPCUTET
®u3HuKO-TeXHUUECKUH (PaKynbTeT
Kadenpa reoperndeckoii GU3NKH 1 HAHOTEXHOJIOTHI

[Tporpamma Beiciiero oopasoBanusi  [Iporpamma GakanaBpuata

Hampasnenue noaroroBku 28.03.03 Hanomarepuasl

[Tpoduiib NOATOTOBKH Hanomarepuanst

®dopma 00yueHus Ounas

Cemectp Cenpmoit

Hucnnnnmza OCHOBBI KpUCTAIIODU3UKHU U
KPUCTAJUIOXUMHUH

DK3aMeHalMOHHEBIN OmiteT Ne 1

1. Kpucrammnueckas pemierka U Kpuctajuindeckas CTpykTypa. CUMMETpUS peleTKy.

IIpoctpancTBEeHHBIE IpyIIBEl cuMMeTpun denoposa.

3. Ilpsmoe mnpowmsBeneHue mnpencrtaBieHuil rpymm. [IpaBunma otbopa mns MaTpUUHBIX
3JIEMEHTOB (PU3UYECKUX BEITUYHH.

N

VYTBepxkaeHo Ha 3aceqannu Kadeapsl TeopeTnueckor (GU3MKH U HAHOTEXHOJIOTHH, MPOTOKOJ No
_oT 202 .
3aBenyrouuii kadeapoit
DK3aMeHaTop
B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIb30BaHUEM 3JIEKTPOHHOTO OOY4YEeHUs U

JUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH, cojep)kaHue OuiieTa MOXKET OTIMYaThCS OT
MIPUBEIEHHOTO.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJle MCXOJd M3 MakCHMMyMa, NpHBEIEHHOro B Talnuue Huwke. OpraHu3almoHHO-ydeOHas
paboTa B ayAMTOPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBCHHOE BBIMOJIHEHUE [OMAIIHUX 3a/laHHi, aKTUBHOCTh BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXIEHUM TEKYILEro Hu
IpOiiIeHHOr0 MaTepuaa, peleHne 3a1ay U T.11.).

8.1. Cemectp 7

Howmepa paszgenos Buast pabot Maxcimaibroe
KOJINYECTBO OAJIJIOB
OpranuzanoHHO-yueOHas paboTa B ayAUTOPUU 20
CamocrosiTenpHas padoTa 10
1 [TpakTuyeckue paboThI 20
KontponbHas paboTta 1o TeOpeTHIECCKOMY 10
MaTepuany
UTOI'O 60
DK3aMeH 40
OOmuit uTOT 32 CeMecTp 100

CooTBeTcTBHE 0AJITIOB OLICHKC

KOMHIecTEO GALIOR OrneHka 10 nATHOAJUIBHON IIKaJIe
s 100 ECTS | Dx3amen, nudpdepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 32YTEHO
75-79 C 3a4TEHO
70-74 D 32YTEHO
60-69 E YIOBJIETBOPUTEIHLHO BUe——
35-59 FX HEYIOBIETBOPUTENHHO HC 3a9TCHO
0-34 F HE 3aUYTEeHO

9. OBECIIEYEHHME OGPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu JUCHUILTUHBI HCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTENHBIE METOIbI
00yYeHHsI, TEKYIIEro KOHTPOJISA YCIEBAEMOCTH U IMPOMEKYTOYHON aTTeCTAIliU O0yJaroNIuXcs B
3aBUCHUMOCTH OT UX UHIUBUAYAIBHBIX OCOOEHHOCTEH:

1) JUISL CTIETIBIX M CITA00BHIAIINX :

— JTeKIuu Oo(OPMIISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYIMHOIO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— JUIS ~ BBIMIOJMHEHWsS]  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke UCTIOIB30BaHUE COOCTBEHHBIX YBEIMIHBAIOIIIX
YCTPOMCTB;

- MMCbMEHHBIC 33JIaHUsT ODOPMIISIOTCS YBEIIMYCHHBIM IIPUPTOM.

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIE 33/IJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;
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— 9K3aMEH NPOBOAWTCS B MHUCBMEHHOM (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO aniapara:

— ek  OQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHM3HPOBAHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

- MUCHMEHHBIE 3a[aHUs BHITOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hOpMe MM BBIIOIHSIOTCS B TUCbMEHHON
dbopMe Ha KOMIThIOTEDE.

[Ipy HEOOXOOMMOCTH NpPEAYCMaTPUBACTCSl YBEIMYCHHWE BPEMEHM JUI IIOATOTOBKU
OTBETA.

[lpouexypa mpoBeaeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcCs
YCTAQHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[IpoMexxyTouHast aTTECTALUsI MOKET IPOBOANUTHCS B HECKOJIBKO ITATIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTAaTOB OOYYCHHS JIOMYyCKAETCS C
UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIIMOHHBIM U OMOIHOTpadMuecKuM pecypcaMm B CETH
WurtepHer mis kaxaoro oOywaromerocss B (opMmax, aJanTUPOBAHHBIX K OTPAaHMYCHUSIM HX
3JI0POBBSI U BOCTIPHSITHS MHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IIEYaTHOHN (pOpME yBETUUEHHBIM MIPU(PTOM;

— B ()OpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00YHArOIIUXCS ¢ HAPYIICHUSIMUA ONOPHO-BUTaTEIbHOTO armapara:

— B [IEYaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS mpoBoAsATcs B 4 yueOHOM kopryce Jonl'Y (r. [oneux, mp.
Tearpanbubiii, 13). [lng mnpoBeaeHUs NPAaKTUYECKUX 3aHATUH TpedyeTcs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MapKEpHOW JIOCKOW, MYJIbTUMEIUIHBIA MPOEKTOp M 3KpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYAEHTOB, pabodyee MeCTO MpernoiaBaTess, BbIXOI B
WHTepHeT — MPOBOHOM WK ¢ Ucmoib3oBaHrneM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-METOIMUecKoe oOecreyeHne, NpPeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kadeapsl TEOpeTUUECKON (PU3NKHU U HAHOTEXHOJIOTHH (ayn.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepHalbl 10
JTUCIIUATIIINHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OO0pa3oBaHUs
OI'bOY BO «/loul'Y». IIpn u3ydeHUn QUCHUIUIMHBI IPUMEHSIOTCS AJIEKTPOHHOE O0y4YeHHEe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmMXxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBbHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTEpaTypa
1. Cupotun, FO. U. OcuoBsl kpucramtodusuku / 0. U. Cuporun, M. I1. llackonbckas. -
M. : Hayka, 1975. - 680 c.
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2. TlepenomoBa, H. B. 3amaunuk mo xpuctawtopusuke : [[dns By3zos] / H. B.
[TepenomoBa, M. M. Taruesa ; [Tox pen. M. I1. lllackonsckoit. - M. : Hayka, 1972. - 192 c.

3. ¥Ypycos, B. C. Teopernueckass KpucCTaUIOXUMHUA : [Y4eO. IS T€OXUM. U XHUM.
cnenuansHocTei By30B] / B. C. Ypycos. - M. : I3a-Bo MI'Y, 1987. - 272 c.

4. Tlenxkans, T. Ouepku kpuctamuioxumuu / T. Ilenkans ; [lep. ¢ mos. B. B. Makapckoro ;
ITon pen. B. A. ®pank-Kamenenxkoro. - JI. : Xumus, 1974. - 496 c.

11.2. JlomonmHUTENBHAS JIUTEPATYpPA

1. Kperep ®@. Xumusa HecoBepmieHHbIX KpuctawioB / ®. Kperep ; Ilep. ¢ anrn. B. II.
3nomanoBa, B. A. JleBuukoro, b. A. [lonoskuna ; Ilox pea. O. M. Ilonropaka. - M. : Mup,
1969. - 654 c.

2. KosaneB, O. B. HenpuBoaumele ¥ WHAYIHPOBAHHBIE NPEACTABICHUS U
kornpezacTaBiaeHus penopockux rpymm : Crpas. pyk. / O. B. Kosanes. - M. : Hayka, 1986. - 367
c.

12. NHOOPMAINMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHass uH@popMmarmonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum jmoctymna: cBoOOHbIH, mojnucka. HeoOxommuma ycTaHOBKa MTPOrPaMMHOTO
obecrieyeHus. — TEKCT: JIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum goctymna: i aBTOPU30B.
IIOJIB30BaTENe. —TEeKCT: JIEKTPOHHBIMN.

3. Hayunas snextponnas Oubnuoreka «KuOepJlenmukay»: caiit / Accoruanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubInoTeuHast cucrema Joul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: ANeKTPOHHBIM.

7. JJekTpoHHbI kKatajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum poctyma: MOUCK CBOOOMHBIN, AJIEKTPOHHBIE
JIOKYMEHTBI — JJI nonb3oBareneit Joul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB [loul'Y. — Tekcr:
anekTpouubii / OBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum nocTyma: CBOOOIHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX Y4eOHBIX
3aBeJICHUN)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmumen3un GPL, Apache,
BSD nst cB0G0IHOTO POTPaMMHOTO 00ECIICUCHHS ).



