MunuctepctBo 06pazoBanus U Hayku Poccuiickoit @denepanuu
denepanabHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pPa30BaTEIbHOE YUPEKICHUE
BBICIIETO 0Opa30oBaHuUs
«KyOaHckuit rocy1apCTBEHHBIA YHUBEPCUTET)
DU3NKO-TEXHUIECKHUMN (aKyIbTET

YTBEP)KlIAng’Z RN
TIpopexTop 10 YHeOHOM paboTe;:".
KayecTBY 06‘.: 1054 1T :
NIPOPEKTOP/ Lof Ao vi i

noonuce / '\ %, 7 L N &
%

A8 » = 717{ £ PPk J018 T.
7

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

b1.B.03 «KKPUCTAJIJIOT'PA® US>

Hanpagnenue noarotoBku
HampasnenHocts (Ipo¢uib)
[Iporpamma moaroToOBKH
dopma oOyueHus

KBanudukanus (cTerneHb) BhITyCKa

03.03.02 «Dusuka»
dyHnaMmeHTanbHas Gusuka
AkaneMHuecKuii OakaaBpuaT
Ounas

bakanasp

Kpacnonap 2018




Pabouasi mporpamMmmMa AMCHMIUIMHBI COCTaBJIeHA B COOTBETCTBHH ¢ DeaepanbHbIM
rOCyJapCTBEHHBIM  00pa30BaTENbHBIM  CTAHJAPTOM  BBICIIEr0  OOpa30BaHUsA
(®I'OC BO) no nampapnenuto noarotoBku OakanaBpuara 03.03.02 «Dusukay,
npoduib «DPyH1aMeHTalIbHAS (PU3KKa

[Iporpammy cocTaBwiI:
KaHauaaT (u3.-MaT. HAayK, JOLEHT Kadeapbl
¢bu3uky 1 HHHOPMALIMOHHBIX CUCTEM beikoBckuii [LU.  ~

P - e = =

Pabouas mporpamma IUCHUIUIMHEI YTBEPKIEHA HA 3aceaHuu Kadeapbl PU3UKU U
UH(GOPMAIIMOHHBIX CUCTEM

«06» anpens 2018 r, mporokos Ne 15

3aBenyromuii kadeapoit (pa3padboTynka) boratos H.M. ==

PaGouass mnporpamma oOcyxkaeHa Ha 3acenanud Kadenpsl GU3NKA U
UH(OPMAIMOHHBIX CUCTEM

npotokost Ne 15, «06» anpens 2018 r.

3aenyromuii kadenpoit (Beimyckatomei)  boraros H.M. &

NOJNMHCHK

VYTBepkJieHa Ha 3acelaHuu  y4eOHO-METOJIUYECKOM  KOMHUCCHUU  (DU3UKO-
TEXHUYECKOTO (aKyIbTeTa

npotokos Ne 10 «12» anpens 2018 1.

[Ipencenarens YMK ¢daxynbrera boraros H.M. -

Penenzenrsr:

Peyenzenmoi:
Tymae E.H., noktop ¢pusmar Hayk, npodeccop kadeapsl TeopeTuueckon pusnku
Y KOMITBIOTEPHBIX TEXHOJIOTHM

[TonoBonos FO.A., kanaAMAAT IEAArOTUYECKUX HAYK, TeHEpalIbHbIN nupekTop OO0
7,KHK”



1. Hesau u 3apa4u U3yYeHUs] TUCHHUILIHHBI

1.1.1lean ocBOEHMS AUCHUILINHDBI

MonepHu3zanus 1 pa3BUTHE KypcOB (DM3UKHU CBSI3aHBI C BO3PACTAIOLIEH POIbIO
(dbyHIaMEeHTATBHBIX HayK B MOATOTOBKE OaKaIaBpoOB.

BHenpeHne BBICOKMX TEXHOJIOTHH B MHKCHEPHYIO NIPAKTUKY MPEAIIOIaracT OCHOBATEIILHOE
3HAKOMCTBO KaK C KJIACCHYECKUMH, TaK ¥ ¢ HOBEHIIIMMHU METO/IaMH U pPe3ybTaTaMH (PU3MYECKIX
HUCCIIENOBAHUMN.

Llensimu ocBoenus Kypca Kpucramiorpadus sBiastoTCs:

O3HaKOMJIEHHE CTYAEHTOB C 0COOEHHOCTSIMHU CTPOCHMSI KPUCTAJUIMYECKUX U aMOP(PHBIX
TBEPABIX TEIL.
N3yueHne B3aMMOCBSI3M COCTaBa, CTPYKTYPhl U (PU3UYECKUX CBOMCTB KPHCTAILIIOB.
W3yyenue eCTeCTBEHHON aHU30TPOIMH KPUCTAILIIOB.

1.2. 3agauu JUCHUILIMHEIL:
®opMupOBaHUE HABBIKOB MO MPUMEHEHHIO MOJIOKEHHUH (QyHIaMEHTANbHON (prU3uKH K

IPaMOTHOMY Hay4YHOMY aHaJIM3y CUTyalUH.
OcBoenue npudOpHOI 06a3bl AJis UCCIEOBAHUS PU3NUECKUX CBOMCTB KPUCTAIIOB.

1.3. Mecto IMCHMIUIMHBI B CTPYKType OCHOBHOH 00pa30BaTeIbHOH NPOrpaMmbl
BbICIIEr0 00pa30BaHUA

quist HatipaBiieHus 03.03.02 dusuka (OakanaBpuar).
JU1sl yCHeIHOro 0CBOEHMsI Kypca KpUCTAII0()U3UKY HE00X0IMMBbI 3HaHUSI OCHOB 00111ei
(UBUKU U TIPEXK]IE BCETO Pa3/IesiOB, MOCBAMIEHHBIX U3YUYEHUIO CTPYKTYPHI U (PU3NUECKUX CBONCTB
pas3JINYHbIX MaTEPHAJIOB.
B cBoro ouepenp, 3HaHNE 3aKOHOB KPUCTAIUIO(PU3UKN CTIOCOOCTBYIOT Oosiee riryboKomy
HNOHUMAaHMIO TaKUX CHEIMAIbHBIX AUCLUUIUINH, KaK (pU3MKa [OITyIPOBOJIHUKOB, (pr3KKa
KOHACHCHUPOBAHHOI'O COCTOSAHUS BCUICCTBA, HeJIMHEHHAs ONTHKa 1 ap.
IlepeyeHb MUIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHUS] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Pe3yJbTATAMH OCBOECHHSI 00pa3oBaTeJbHOMH

1.2.

NporpamMm

Hucuunnuna b1.B.0O3 Kpucramnorpadus oTHOocUTCS K BApUATUBHOM YacTH yueOHOTO IIaHa

Bremycknank 6akanaBpuata crenuanbHoctu 03.03.02 - dwusuka gomkeH 001aaath

cnenyromumu npodeccuonanbabiMu komrnereHusamu (I11K), kotopeie hopmupyroTces B
npoliecce U3y4eHus Kpucramiorpaduu:

N Uun B pesynbrare u3ydenus yueOHONW AMCHUIUIMHBI 00yJaroIuecs
Copnepxanue pesy i v i
eKc JIOJKHBI
KOMIIETEeHIINH
| KOM .
(umm e€ vacTn) 3HATh yMETh BJIAJIETh
| OUu
1| IIK- | CnocoOGHOCThIO COBPEMEHHYIO MIPOBOJUTH HAyYHbIE | HaBbIKAMU HayYHBIX
2 MPOBOJIUTH HAy4YHbIE | MPUOOPHYIO Oazy HCCIIEIOBAHUS B HCCIICIOBAHUH B
VCCIIEJOBAHMSI B (B TOM ymcIe n30paHHO# obsacTh | M30paHHON 00JIaCTH
n30paHHOMN 00JIaCTH | CIIOXKHOE JKCHEPUMEHTAIBHBIX | SKCIEPUMEHTAIbHBIX
DKCIIEPUMEHTATIBHBIX | (U3NYEecKoe U (UIn) U (1nm)
u (nm) 000pYyZIOBaHUE) U | TEOPETUUECKUX TEOPETUYECKUX
TEOPETHYECKUX METOJUKY (busznueckux buznyecKux
bU3IIECKUX HAYYHBIX HUCCIIETOBAHUHN C HUCCIEN0OBaHUN C
HUCCIIENOBAHUHN C HCCIIETOBAHUN B IIOMOIIBIO IIOMOIILIO
IIOMOIIBIO n30paHHOI COBPEMEHHOMN COBPEMEHHOM
COBPEMEHHOI obnacTu npubopHo# 6a3bl (B | mpubOopHO# 6a3bl (B
npubopHOit 0a3bl (B | (U3UUECKUX UC- TOM 4HCJIe TOM YHCIIe




Ny Nnn B pesynbrare u3ydeHus yaeOHOM AUCUUIUIMHBI 00y4aroIuecs
Conepxxanue
eKc JTOJKHBI
KOMITETEHIINU
| KOM .
(unm e€ yacTn) 3HATh yMETh BJIAJICTh
| [UH
TOM YHUCJIE CJIEIOBaHMM (B TOM | CJI0)KHOTO CJI0KHOTO
CJI0KHOTO YHCIIE CII0KHOTO (u3nueckoro buznueckoro
bu3IecKoro (hbU3UIECKOTO o0opyoBaHus) U 000opyIoBaHus) U

000py1I0BaHus) U
UH(POPMALIMOHHBIX
TEXHOJIOTHM C
y4ETOM
OTEYECTBEHHOTO U

o0opynoBaHus) U
MH(POPMAIIMOHHBIX
TEXHOJIOTHM C
YYETOM OTEUECTBE
HHOTO | 3apy0ex-

MH(POPMAIMOHHBIX
TEXHOJIOTHM C
y4eToM
OTEYECTBEHHOT'O U
3apy0eKHOT0 ONbITA

UH(POPMAIIMOHHBIX
TEXHOJIOTHH C
y4eToM
OTEYECTBEHHOTO U
3apy0eKHOTO OTBITa

SaPY6€)KHOFO OIIbITa HOTO OIIbITa

B pe3ynbrate ocBoeHus aucuuiuinabl Kpucramiorpadus o0yqaromuiics J0KeH
3HamMp OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHUS TBEPIOTEIHHBIX MATEPUAIIOB C 33JAHHBIMU
CBOICTBaMM; IOHUMATh B3aUMOCBSI3b COCTaBa, CTPYKTYPhI U (PU3HMUECKUX CBOMCTB KPUCTAILIOB,;
yMmemp IPUMEHATH PU3NUECKIE MOACTU U 3aKOHBI JJIs PEeIICHUS IPUKIIATHBIX 33/1a4;
é1ademsp MeTo1aMu (PU3UKU NPU PELICHUH COBPEMEHHBIX U NEPCIEKTUBHBIX TEXHOJIOTHUYECKUX
3ajad.

2. CTpyKTYypa M coiep:KaHue JMCIUIIIHHbI

2.1. PacnpeaesieHue Tpy10EMKOCTH JUCHUILIMHBI 110 BUAAM padoT

OO61mas Tpya10€MKOCTh NUCHUIUIMHBI cocTaBisieT 3 3ad.el. (108 vacoB), ux pacnpenesneHue
10 BUJaM paboT mpecTaBiieHo B Tabnuie (011 cmyodenmos ODO):.

Bun yuebnoit paboTbl CemecTp/uacsl
6
KonrakTHasi pabora, B TOM yHcJIe: 36,2
AyIuTOpHBIE 3aHATHS (BCEro): 32
3aHsATHS JEKIIMOHHOTO TUTIA 16
JlaboparopHsble 3aHATH -
3aHsITHSI CEMUHAPCKOTO TUNA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS) 16

HWnas koHTaKkTHas padoTa:
KonTpons camocrositensHoi pabotsl (KCP) 4

ITpomesxxyrounas arrecranus (MKP) 0,2
CamocrosiTeJibHast padoTa (Bcero): 71,8
B Tom umnciie:
Kypcosas paboma 20
IIpopabomrka yuebnoco (meopemuueckozo) mamepuana 15
Buvinonnenue unousuoyanvrvix 3a0anuii (n0020mosKka coodoueHuil, 10
npesenmayuii)
Pegpepam 10
ITonroroBKa K TeKyIeMy KOHTPOJIIO 16,8
KonTpoJn: -
[TonroroBka K 3aueTy -
Oo6masi Tpya10eMKOCTh qac. 108
B TOM 4YHCJIe KOHTAKTHAas padoTa 36,2
3a4. el 3




2.2. CTpyKTYypa QM CHUIINHBI:

Juctummaa Kpucramiorpadus BKIFOYAST CICAYIOIINUE PA3aeIIbl:

1. Teomerpuueckas KpucTamuiorpadus.

2. CrpykrypHas kpuctamiorpadust (KpUCTALIIOXUMUS).

3. ®wusnyeckas Kpucramiorpadus.

Pacnpenenenne BuaoB y4eOHOM pabOTHI M UX TPYJOEMKOCTH O Pa3/ieiaM AUCIUILINHBL:

KonunyecTBo yacos
Ne
AynuropHas Bneaynurop-
pas- HaumenoBanue pasnenos
Bcero pabora Hasi pabora
nena
J | KCP | UKP | TII3 CPC
I'eomeTpuueckas
1 p 2710 | 4| 1 |01 | 2 20
KpucTtayorpadus.
CrpykTypHas kpuctajorpadpus
2 | CrpyxTypHas kp pag 31 [ 4| 1| - | 6 20
(KpUCTAIITOXHMHUST ).
3 ®dusnueckas kpuctauorpadpus | 49,9 8 2 0,1 8 31.8
Utoro 108 | 16 4 0,2 16 71,8
2.3. Conep:xanue pa3iesioB TUCUUIIIMHBI
Pa3 | Hauwme- dopma Kowm-nieren-
7ieJl | HOBaHUe CopnepxaHnue paszaena TEKYIIETo U
Ne | paspena KOHTPOJIA
1 2 3 4 5
1 | I'eometp DNeMEHThl CHMMETPHH, KIacChl, 3amura
Wdeckasi | CHHTOHHH U KaTeropuu. Teopemsl nabopar-x
Kkpuctan- | COKEHHS JIEMEHTOB CHMMETPHH. pabor, IK-2
YcranoBka kpuctaiioB. MHIEKCh
sor-pus TECTUPO-BaHUE
Muiepa. Tpancasuus u
MIPOCTPAHCTBEHHBIE TPYIIBI CHMMETPHH.
2 | Crpykty | Pemérku bpase. Koopaunanuonseie 3amura CrnocoOHOCTh
pHas quciia, -C(l)epLI U -MHOT'OI'paHHUKHU. Yucio J'Ia60paT0p-HI>IX IIPOBOJUTH
KpHCTAT- bopMynbHbIX eauHuL. CTPYKTYpHbIE pabor, HayHbIe
tunel. NoHHbIE pagnyckl. OcOOEHHOCTH
sor-pus . TECTHUPO-BaHHUE. JKCIIEPUMEHTA
IUIOTHENIINX ynakoBok. [Ipeaensl
YCTOMUHUBOCTU CTPYKTYP. JILHBIC
Tewmbl paziena cnocoOCTBYIOT (hopmMupo- usmaeckne
BaHUIO CIIOcCOOHOCTEH, yka3anHbixX B [1K-2. MCCIIEIOBAHUS
C TIOMOIIIBIO
COBPEMEHHOM
npuOopHOI
0assr (ITK-2)
3 | ®umsnyec | BzamMoCBs3b cOCTaBa, CTPYKTYPHI U 3amura mabopar-
-Kas (bu3nYECKUX CBOMCTB TBEPBIX TEJI. HBIX paloT, TeCT.
KpHUCTaI- [IpenenpHBIE TPYIIIBI U PUHITAIIBI [TpoBepka
jorpa- | CHMMETpHH. YKa3aTelbHbIe TOBEPXHOCTU. | CIIOCOOHOCTEM [1K-2
bus Knaccudukanus KpucTauioB Mo X MIPOBONTH

5




($u3nUeCcKUM CBOMCTBAM: NMUPO-, CETHETO- | HAYYHBIE CrniocobHOCTD
Y TIbE303JIEKTPUKH; OJJTHO- U IBYOCHBIE HCCIIEIOBaHUs B | IPOBOAMTD
KPUCTAJIJIbl, THPOTPOIIHBIE KPUCTAILIBL. n30paHHON Hay4yHbIE
VYcBoeHMe Bcex TeM paszfelia obmacTu TEOPETUUECKHE
(bopMHpPYIOT CIOCOOHOCTH POBOJUTH 9KCIIEPUMEHTAJIbH | UCCIICJOBAHMUS
Hay4YHbIE UCCIICIOBAHMS B M30paHHOM bIX U (WJIH) B U30paHHOU
00J1aCTH PKCIIEPUMEHTAIBLHBIX U (WITH) TEOPETUUECKHUX obnactu
TEOPETUYECKUX (PU3UUECKUX ¢bu3nyeckux KpUCTAJIJIOrpa-
UCCIICIOBAaHMI C TIOMOLIBIO COBPEMEHHON | MCCleloBaHuii ¢ | (um.
npubopHo# 6a3sl (I1K-2). MTOMOIIBIO
COBPEMEHHOMN
npuOOpHOI 6a3bl.
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
®opma | Konmu-
HanmenoBanue
Ne Copepxanue paszzena TEKYILEro BO
paszena
KOHTpPOJISI | 4acoB
1 2 3 4
1.| 'eomerpuuec- DNEMEHTBI CUMMETPUH, KJI1ACChl, CHHTOHUU U
Kasi KPUCTall- |KaTErOpUH. TeopeMbl CIOKEHMSI 2JIEMEHTOB bimmonpoc
norpadust  |CUMMETpHUH. Y CTAHOBKA KpUCTaLioB. HaEKCh 4
Munnepa. TpaHciAnys U IPOCTPAHCTBEHHBIE IPYIIIIBI
CUMMETPUHU.
2.| CrpykrypHas |Pemérku bpase. KoopaunanuonHnsie uncina, -chepsl 1 - (biaumonpoc
KpuCTan-  |[MHOTOTPaHHUKH. HHCIIO (pOPMYIBHBIX CAMHHAL,
norpadus CrpykTypHble Tumbl. MoHHBIE paanycbl. OcOOEHHOCTH Tecr 4
IJIOTHEUIINX yIakoBOK. IIpenensl ycToitunBocTH
CTPYKTYP.
3.| ®usnueckas |B3auMoCBs3b COCTaBa, CTPYKTYPHI U PU3UIECKUX
KpUCTaJI-  |CBOWCTB TBEPHBIX TEIl.
norpadus  |IIpenenbHble rpynnbl U IPUHLIMIIBI CHMMETPHH. Brmumonpoc| 8
VYkazarenpHble moBepxHocTU. Kinaccuduxarms
KPHUCTAJJIOB 110 UX (PU3MUYECKUM CBOMCTBaM: MHUPO-,
CETHETO- U MbE303JIEKTPUKHU; OJTHO- U ABYOCHBIE Tect
KPUCTAJIJIbl, THPOTPOIIHBIE KPUCTAJLIIBI.
Hmoeo: 16
2.3.2 BanusTusi cemunapckoro tuna (IMK-2):
Ne Ne . Kon-Bo
pazznena Tembl ceMUHApCKUX (MPAKTHUECKUX ) 3aHATUH
n/n 4acoB
JUCLUILINHBI
1 1 CHUMMeTpHs KPUCTAJUIMYECKUX MHOTOTPAHHUKOB. Y CTAHOBKA 2
KPHCTAJUIOB U ONPEENIEHNE NHIEKCOB MIIIIepa mIoCcKOCTe!.




2 2 I'eomeTpus MpocTpaHCTBEHHOM pem€Tku. OnpeneneHue 6
IUIOTHOCTH KPHCTAJIIOB U KO3()(PULIMEHTOB 3amOTHEHUS.
3 3 [IpenenbHbIe TPYIITBI U IPUHIMIIE CAMMETpUH. EcTecTBeHHAs 8

N UCKYCCTBCHHAs aHU30TPOIIUA KPUCTAJLJIIOB. KJ'IaCCI/I(bI/IKaI_[I/IH

KPHUCTAJIOB IO UX (PU3MUYECKUM CBOMCTBAM.

Hroro: 16

2.3.3 JlaGopaTopHble 3aHATHS: (He npedycMompeHvl)

2.3.4 IlpuMepHBIii NepeyeHb KYPCOBBIX padoT:
1. MeTroibl BBIpaliuBaHuE MOHOKPUCTAJIIIOB.

2. CtpykTypa 1 pu3n4ecKue CBOUCTBAa MOHOKPHCTAJIIOB CIOKHBIX OKCHJIOB.
3. MoaepHM3anus creunpakTUKyMa 1o Kpuctauiorpaguu.
4. Pa3paboTka METOAMKH OLIEHKH 3HAHUN CTYJEHTOB 10 KpUCTauiorpapuu..
2.4 TlepeyeHb yueOHO-MeTOANYECKOT0 o0ecrievyeHusl AJIsl CAMOCTOSTEIbHOI padoThl
oOyyarommxcs no jucuunaube Kpucmannozpagus.

No B CPC [TepeueHs yu4eOHO-METOAMICCKOTO 00SCTICUCHUS JUCIUILTAHBI
B T10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOTHhI
[TpopaboTka .
1 | Teopermueckoro Metoauyeckue peKOMEHAAMU [0 OpraHu3aluyd CaMOCTOSITENIbHOMN
pabotsl ctynento, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
MaTepuaia
1. Bymenesa K0.U. Kak npaBmibHO Hamucath pedepat, KypcoBYIO U TU-
IUIOMHYIO paboThl: YdeOHoe mocobue uist O0akanaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedepar https://e.lanbook.com/book/93331.
2. KysnenoB W.H. Pedepatsl, KypcoBble U IUIUIOMHBIE pabOTHI.
Meroanka moAaroToBKH U ohopmiIeHHs [DIEKTpOHHBIM pecypc]: yueo.
nocobue — DaexTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Mpe3eHTALMU [DJIEKTPOHHBII
3 nmpe3eHTaluu | pecypc]: yueOHoe mocoOue — DnekTpoH. AaH. — M., bepnun: Jupekt-
110 TEME Menmna, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

Y4eOHO-MEeTOANYECKUE MAaTePUAIIBI ATl CAMOCTOSITENIbHOM paboThl 00YJAIOIIUXCS U3
YHUCJIa MHBAIHMIOB U JIUI] C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 310poBhsi (OB3) nmpenocTaBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3JJOPOBBS U BOCTIPUATHS HHPOPMAIIIH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

JIist i1l ¢ HapyLIEHUSIMH CllyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIBHOTO arapara:

— B Ie4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,



https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

oOyJaronuxcs.

- B (hopme ayanodaiina.
JlaHHBIN TIepeyeHb MOXeET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.
[Tpu peanuzaruum yueOHOM paboThl 110 0cBoeHUIO “Kpuctamtorpadun’ HCTIOIB3YIOTCS

COBpPEMEHHBIE 00pa30BaTebHbIE TEXHOJIOTHH:

— UHTEPAKTUBHOE O0yUYCHHE;
— MCCIIEIOBATEIbCKUE METO/IbI B 00yUEHUH;
— mpo0JIeMHOE O0yUeHHUE.
Bonbmias yacte JEKIUH TPOBOAMTCS C UCIOJNB30BAHHUEM JIOCKH, IPOEKTOpa, TaOJIuIl,
IUIAKaTOB M JIEMOHCTPAaLMOHHOro 3kcrepuMeHTa. bonee 70% o0miero KOHTakKTHOrO BpEeMEHU
(36,2 yaca) npoBoAATCS B MHTEPAKTUBHOM (hopme (26 dacoB).
3aHATUS 1a00PaTOPHOIO MPAKTUKyMa IMPOBOJATCA B CHIELUATM3UPOBAHHOM 1abopaTopuu.
CamocrosiTenpHas paboTa Mo AUCHUILINHE BKIIIOYAET:

— CaMOIIOATOTOBKY K YUYEOHBIM 3aHATUSAM TII0 KOHCIEKTaMm, y4eOHOW uTeparype,

MHTEPHET pecypcam;

TBOPUYECKUX 3aTaHU).

— BBINOJHEHHUE JOMAIIHMX 3aJaHui (pemeHHe TUIIOBBIX 3aJa4 W BBIIIOJHCHHUC

4.011eHOYHBbIE CPeACTBA IS TeKYLIero KOHTPOJS YCIeBAeMOCTH W NMPOMEKYTOYHOM

aTreCTalnum
4.1 (I)OHII OLCHOYHBIX CPEACTB AJIA MPOBECACHUSA TeKyllIei/i arrecranmumn
OHGHKa Ka4yeCTBa OCBOCHHA IPOrpaMMbl BKIIIOHACT TCKyHII/Iﬁ KOHTPOJIb YCIICBAECMOCTU H

WUTOTOBBIN KOHTPOJb (3a4ET).

Texkymuii KOHTPOJb YCHEBAEMOCTH BEAETCA IO pe3yiabTaTaM BBIIOJHEHHUS JOMAaIlHUX
3aJ]aHuil U TIPAKTUIECKUX (pPacyETHBIX) padoT.
B koHue kaxaoro paszzesia NpOBOJUTCS TaK Ha3bIBa€MbI “ONUI-OMPOC”, KOTJA CTYIEHTHI

TYT K€, MOCJIe HOMepa 3aJlaHHOT0 BOMpOca, MUIIYT (HOPMYNbI U (UJIH) ONpEAETeHUs, PEIaloT

“KOpOTKHE” 3aJauH.

Ilpumep é1anka 6auy onpoca:

Crynenr(xa)

I'pynna

1. Z[aTL KpaTKUC OIPCACIICHUA CICAYIOIIUM ITOHATHAM:

- KJIaCC WJIM IrpynIia CMMMCTPUU KpHUCTaJlla

- IPEJIEIbHBIE TPYIIIBI CHMMETPUU

- ctpykrypHbiit Tan “NaCl”

2. YCTaHOBHTh KpucTaJlJIbl KJIaCCOB

32 u 3m

3. Jloxa3zarp Hammuue (OTCYTCTBHE) IMbE303JIeKTpHYecKoro 3¢ddekra y kpucramuioB kinaccoB 4/m u 3.

4. 3amnojiHHUTH Ta6JII/II_[y, INOCTaBUB + WM — TaM, I'ZI€ HAJO.

QDuszuueckoe Ilveso- Tupomponusa Oono- ey- Hupo-
Knacc ceoiicm- IeKmpuu. (epawenue OCHbLI OCHblil IneKmpuy
Kpucmainina 60 Ighghexm naoc-mu noaap.) | Kpucmann | Kpucman | Iggexm
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mm?2

1

23

4m?2

5. Kakum maTtpunam rnpeobpa3oBaHusi KOOPIMHAT COOTBETCTBYIOT ONEpallui CUMMETpUn 2y u 4,7

6. Kparko cdopmynupoBarb NPUHIMUI  CYNEPIO3ULMHM U TPUBECTH  C60U  TIPUMED.

Tembvl ceMunapckux 3auamuii’
CuMmeTpus KpUCTAIIMYECKUX MHOIOI'PaHHHUKOB.
YcTaHOBKA KPUCTAJUIOB U OINIPEAEICHUE UHIEKCOB Mulepa II0CKOCTE!.
['eomeTpus MPOCTPAaHCTBEHHON PELIETKH.
Omnpenenenne IIOTHOCTU KPUCTAIIOB U KO (DUITMEHTOB 3ar0JIHEHHS.
[IpenenbHblE TPYIIIBI U NPUHIMIIBI CAMMETPHUH.
EctecTBeHHas U UCKYCCTBEHHAs aHU30TPONUS KPUCTAIIOB.
Krnaccudukanus KpucTayuioB 1Mo ux GU3NICCKUM CBOWCTBAM.
3aoanus ona camocmosmenvHol pabomsi CyOeHmos.
3aKOHOMEPHOCTH IUIOTHEHIINX YIIaKOBOK LIApOB.
IIpenensl yCTOWYUBOCTH CTPYKTYP.
Oco0eHHOCTH CTPOEHUS U CBOMCTBA KUJIKMX KPUCTAJUIOB.
N3omopdu3M 1 moauMoppusm.
KoaddurmeHT 3anomHeHusI 3JICMEHTAPHOU STYCHKH.
Dopmbl u cooeparcanue ammecmayuil.
Dopmel ammecmayuii.
AHanu3 pe3yinbTaToB JOMAIIHUX U KOHTPOJIbHBIX padoT.
OO6cyxeHne pe3ybTaTOB BBIMOJIHEHUS U 3alIUTa pacuETHBIX padoT.
3a4éT B KOHIIE CEMeCTpa.
IIpumepvl KOHMPONBLHBIX BONPOCOB:
DneMEeHTbl CUMMETPUU TOYEUHBIX TPYIIIL.
Teopemsl CI0KEHUSI 2JIEMEHTOB CUMMETPHUU.
[TpyHIMIIBI CUMMETPHUH B KpUCTANIOPHU3HKE.
[Ipenensl yCTOWYHUBOCTH CTPYKTYP.

Ilpumepvt mecmog: Tect 1

Bomnpoc BapuanTsl oTBETOB

1 2 3 4
Knacc (rpynmna) cummeTpun 4mm m3m 4/m 23
A-XTpaHHOM MTUPAMUJIBI .
Kracc cumMerpun okTasapa 4mm m3m 4/m 23
K kakoii KaTeropuu OTHOCHTCSI BBICIIIAS HU3IIast CpemHsIs HE
TpEéXTpaHHas npusmMa’ CYIIIECTBYET
Omnpenenure nHAEKCH Muniepa (142). (421) (412) (124)
TIOCKOCTH, eciu (X, Y, Z) = (2, Y4, 1).
Onpenaenure koopauuatel mwockoctu | (Y4,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ uaaekcamu Muniepa (432).
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Tect 2.

Bonpoc Bapuantsl 0TBETOB
Tun pemérku bpass CsCl C P I F
Tun pemérku bpass NaCl C P | F
CxoybKO (hOPMYIIBHBIX €AUHUIL B PEHIETKE THIA “‘aiMaza’? 1, 4, 8, 12
B kpucramiax kakoro kiacca BO3MOXKEH 4/m, 4mm, mm, 2/m
be30dIeKTpudeckuii ahdext?
KoopanHanoHHOE 4KMCII0 B CTPYKTYpE TUIIA “MenN” paBHO 1, 4, 8, 12

4.2 ®oHA OLIEHOYHBIX CPEACTB /sl MPOBeIeH!s POMEKYTOUHOMH aTTecTAlMU
(npomedcymounas ammecmayusl He npedyCMompeHa)

4.2.1 KpuTepuu olleHKH NPU UTOTOBOI aTTecranuu (3auém):

Kpumepusamu ycmuozo omeema 6yoym gvicmynams cieoyoujue Kavecmea sSHaHull:
-TIOJTHOTA — KOJIMYECTBO 3HAHUN 00 N3y4aeMOM OOBEKTE, BXOSIINX B POTPAMMY;
-rTyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAaHUN 00 OOBEKTE;
-KOHKPETHOCTh — YMCHHE PACKPBITh KOHKPETHBIC MPOSIBIICHUS 00OOIIEHHBIX 3HAHHUNA (JJ0Ka3aTh
Ha MpUMepax OCHOBHBIE MOJIOKECHHUS );
-CHCTEMHOCTb — MPEJCTABIICHUE 3HAHUH 00 0OBEKTE B CUCTEME, C BBIJICIICHUEM CTPYKTYPHBIX €€
3JIEMEHTOB, PACIOJIOKEHHBIX B JIOTHUYECKOHN MOCIeI0BATEIILHOCTH;
-pa3BEPHYTOCTH — CIOCOOHOCTH Pa3BEPHYTh 3HAHUSI B S/ MOCIEI0BATENbHBIX 1aroB;
-OCO3HAHHOCTh — TIOHMMaHHUE CBS3CH MEXKIY 3HAHHWSIME, YMCHHE BBIICIHUTH CYIICCTBEHHBIC H
HECYIIECTBEHHBIE CBSI3H, TO3HAHKUE CIIOCOOOB U MPUHIIMIIOB MOTyYEHUS 3HAHUM.

Kpumepusamu nucomennozo omeema u npakmuueckozo omuéma 0y0ym GblCmynams
cedyoujue Kauecmea 3HaHull.
-IIOJTHOTA — KOJIMYECTBO 3HAHUN 00 M3y4aeMOM OOBEKTE, BXOISIINX B IPOTPAMMY;
-rTyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAaHUN 00 OOBEKTE;
-KOHKPETHOCTh — YMEHHUE PACKPBITh KOHKPETHBIC TIPOSBICHUS 0000IEHHBIX 3HAHUH.

Omeem cmydenma Ha eonpocwvl no oucyuniune «Kpucmannoepagusy oyenusaemcs no
08YXOANLIbHOU cucmeme (3aumeno/ne 3aumeno):

«3a4YTeH0» CTaBUTCS, €CIH:
- JIaH OTBET JIOCTATOYHOM CTENEHHU MOJIHOTHI Ha MOCTaBJIECHHBIN BOMPOC;
- JIOTMKa W TMOCJEIOBATeNbHOCTh HU3JI0KEHUS HE HMEIOT HAapyIIEHWH WU MPUCYTCTBYIOT
HE3HAYNTEIILHBIC HAPYIICHHS;
- U3JI0)KEHHE TEOPETUIECKOr0 MaTeprasna U ynoTpedlieHne TepMUHOB ObLIO 6€30ITMO0YHBIM HITH
JIOTTYIIICHBI HECYIIECTBEHHBIC HETOYHOCTH HJTH OIIHOKH;
- TIOKa3aHbl YMEHHS M HaBBIKU MPAKTHYECKOTO MPUMEHEHHUSI TEOPETHUECKOTO MaTepuania.

«He 3a4TeH0» CTaBUTCSI, €CIIU
- OTBETHI Ha MIOCTABJICHHBIE BOIIPOCHI HE OBLIH JIaHBI, a TAKXKE €CIIH:
- JIOTUKA ¥ TIOCIIEIOBATEIbHOCTD U3JIOKEHUSI UMEIOT CYIIICCTBEHHBIE HAPYIIICHUS;
- IOTIYIIEHHI CYIIIECTBEHHBIE OITMOKH B TEOPETUYECKOM MaTepHare;
- B OTBETE OTCYTCTBYIOT BBIBOJIBI;
- c¢(hOpMHUPOBAHHOCTh YMEHHUI M HABBIKOB HE TIOKa3aHa.

OH@HO‘IHBIC cpeacrBa JiId HMHBAJIMAOB W JIMI C OTpaHUYCHHBIMU BO3MOXHOCTAMU
300POBbi BBI6I/IpaIOTC$I C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(pI/BI/I‘{CCKI/IX 0COOEHHOCTEH.

— Hpu HCO6XOI[I/IMOCTI/I HHBaAJIMaM MW JiMdaM C OrpaHUYCHHBIMU BO3MOKHOCTIMUA
300POBbEA MPEAOCTABIIACTCA JOIMOJIHUTEIIBHOC BpEMS JIA IMTOATOTOBKH OTBETA HA DK3aMCHE;

— IIpU MMPOBCACHUU MMPOLUCAYPhI OUCHHUBAHUA PC3YJILTATOB O6y‘-ICHI/I$I MHBAJIXWA0B U JIHUII C
OIrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA IMPEAYCMATPUBACTCA HMCIIOJIB30BAHUEC TCXHUYCCKUX
CpcaAcTB, HCO6XOI[I/IMBIX UM B CBA3HU C UX UHANBUAYAJIbHBIMU OCOGCHHOCTHMI/I;
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— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLEHUBAHUS PE3yJIbTAaTOB OOydYeHMs] IO JUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

IIponienypa oneHMBaHUs pe3yJabTaTOB OOY4YEHHs WHBAJIUAOB M JIMIl C OrpaHHMYEHHBIMH
BO3MOXXHOCTSIMU 3JI0pOBbsl 10 JUCLMILIMHE (MOAYJIO) MPEAyCMaTpUBAET IPEIOCTABICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPaHMYCHMSM HX 370pOBbS U BOCHPHUATUSA
uHpOpMaLUu:

Jlst i ¢ HapyIIeHUsIMU 3pSHUS:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO anapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJarouuxcsi.

5. IlepeyeHb OCHOBHOW W /IONOJIHUTEJIbHOIN Y4eOHOI JuTepaTypbl, HeOOXOAUMOM 151
OCBOCHMS IMCIHUIIHHBI:

5.1 OcHoBHast iMTEpaTypa:

1. Eropos-Tucmenko, FOpuii KnapmueBnu Kpucramnorpadpuss u KpUCTALIOXHUMHS
[Tekct]: yueOHHK ISl CTYJAEHTOB BY30B, oOyuaronuxcs no crneuuaibHoctu "I'eonorusa” / 1O. K.
Eropos-Tucmenko; [non pea. B. C. ¥Ypycosa] ; Mock. roc. yu-t um. M. B. Jlomonocosa, I'eou.
daxk. - 3-e uzn. - Mocksa : Kawxkubiit nom "Yausepcuret", 2014. - 587 c.: uin. - bubnuorp.: c.
583-587. - ISBN 978-5-98227-687-2.

2. bonpape B.II. OcHOBbl MMHEPOJOTMH M KpHCTaIOrpaduu ¢ 3JIEMEHTaMH
netporpaduu [DiekTpoHHbId pecypc]| : YueOHoe mocodue / B. I1. Bonmapes. - M.: @opym :
NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c.

3. bacamae }O.M. Kpucrammodpusuka M KpUCTAUIOXUMUS [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / FO. M. bacanaeB ; MunucrtepctBo oOpa3oBaHus U Hayku Poccuiickoit
Oeneparun, denepasbHOE TOCYAAPCTBEHHOE OOJUKETHOE 00pa3oBaTelbHOE YUpExkKAeHUE
BBICIIETO MPOQEeCCHOHATBHOTO 00pa3zoBanus «KemepoBCKuii rocy1TapCTBEHHBINH YHUBEPCUTET. -
Kemeposo : KeMepoBckuil rocyapcTBeHHBIN yHUBEpCUTET, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

5.2  JlonmoaHUTeIbHAs JUTEpaTypa:

1. I'otTiraiin ['toHTep PU3HKO-XMMHUYECKHE OCHOBBI MaTepuanoseneHus [Tekcr] :
[yaeOnoe mocobue] / I'. ['ortmraiin ; nep. ¢ anra. K. H. 3onorosoit, 1. O. Yapkuna nox pen. B.
I1. 3nomanoBa. - M.: BUHOM. JlaGoparopus 3Hanuii, 2011. - 400 c.: wn. - (Jlydmmii
3apyOexHbIN yueOHHK). - bubmmorp.: ¢. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. YynpynoB E.B. OcHoBbI kpucTamiorpaduu: yueOHUK Ui CTYJIEHTOB By30B / E.
B. Uympynos, A. ®. XoxnoB, M. A. ®anaeeB. - M.: ®uszmarmut, 2006. - 500 c.: w1 -
Bubnuorp.: c. 499-500. - ISBN 5940520601.

3. ApramonoB B.A. Tpynnel u ux mnOpuioxkeHus B  (QU3MKE, XUMHUH,
kpuctaimorpadun [Tekcr] : yaeOHOe mocodue As cTyaeHToB By30B / B. A. Aptamonos, 1O. JI.
CnoBoxotoB. - M. : Akanemus, 2005. - 510 c. - (Beicuiee npodeccuoHanbHOe 00pa3oBaHUE.
EcrecTBennble Haykn). - bubnumorp. : c. 498-503. - ISBN 5769521376.
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6. Ilepeyenb pecypcoB MH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHONH ceTn «HTEepHeT,
HEeO0XO0AUMBIX /I OCBOCHHSI JUCHUNJIMHBI (MOIYJIA)
1. IIporpaMMbl MOICTTUPOBAHUS CTPYKTYPHBIX THUIIOB:
TOPQCS;
Kristallograph.rar.
7. MeTtoanyeckne YyKa3aHusi sl O0yYAlOUIUXCH 1O OCBOCHHUI0 JUCUMIVIMHBI M
MOJATr0TOBKE K MTOTOBOMY KOHTPOJIIO (3a4€TY)
KoHTposb moTy4eHHBIX 3HAaHUN OCYIIECTBIISIETCS B BUE 3ayeTa. [loaroroBka Kk HeMy — 3TO
0000111eHNEe U YKpeIUIeHHE 3HAaHUN, UX CHCTEeMaTH3alus, YCTpaHEHHE BO3HUKIIMX B IMpoliecce
yueObI TPOOEIIOB B OBIAJICHUH YI€OHOW TUCITUTUIMHOM.

3ayeT MpPOBOAMUTCA B COOTBETCTBUU C Y4eOHOW NMpPOrpaMMol MO JaHHOMY IMpEeAMETY.
[Tporpamma — 00s3aTeNbHBIN PYKOBOISIINN JOKYMEHT, 10 KOTOPOMY MO>KHO OIPEEIUTh 00beM
TpeOOBaHUH, NIPEAbSBIAEMBIX Ha 3a4eTax, a TAK)KE CUCTEMY M3y4yaeMoro y4eOHOro marepuaia.
CryneHThl BIpaBe MOJIb30BaThCS IPOrpaMMoOil U B Ipolecce camux 3aderoB. Iloatomy B xoze
W3YYEHHUs INpEeAMETa, NOArOTOBKU K 3a4eTy HYXXHO TINATEIBHO O3HAKOMUTHCA C IPOrpPaMMOM
Kypca. OTO IO3BOJMT LEJICHANPABICHHO HM3YyYUTh MaTepuall, CaMOCTOSTEIbHO IPOBEPUTH
nojgy4deHHble 3HaHuA. Ilpu moaroTroBke K 3adyeTy cleayeT MOoObIBaTh Ha TIPYHIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIUAX, KOTOPBIC, SBISSICH HEOOXOTUMBIM JIOTIOJTHEHUEM JICKIIHH,
7a00paTOPHBIX 3aHATHH, IOMOTalT TJIyO)Ke YCBOMTb Hauboyiee CIOXKHBIE MOJOXKCHUS
M3Y4aeMOro Kypca, yCTpaHUTh HpoOesbl B 3HAHUSAX. 3a4€Thl CTABAT MEPE] CTyIEHTaMU 3ajady
CaMOCTOSITENILHO PACIOPAAUTHCS MOJTYYEHHBIMU 3HAHUSIMHU, 00JIedb UX B HAJJISXKaILyl0 GopMmy,
MOJATOTOBUTH JIOTUYECKU CTPOMHBIN U HAyYHO OOOCHOBAHHBIN OTBET.

8. MarepuanbHo-TexHnueckass 0a3a, HeoOXxoauMmasi

0o0pa3oBaTeIbHOIO NMpoLecca Mo JUCHHUILINHE (MOYJII0).

Jns mpoBeneHus 3aHATHHA 1Mo mucuuiuimHe Kpucrtammorpadust mmeercs HeoOXomammast
0a3a, JEICTBYIOIUM
IIPOTUBOINOXAPHBIM IIPaBUJIaM U HOpMaM:

AJIsA OCYIIECTBJICHUA

MaTCpHAIIBHO-TCXHUYCCKAs COOTBCTCTBYIOIIAA CaHUTapHBIM n

MaTepI/IaJIBHO'TeXHI/ILIeCKOG obOecrieueHue JAUCIUITIINHBI (MOI[yJ'ISI) u
OCHAIICHHOCTD

Ne|  Bun pabot

1. | JlekuroHHBIE Jlexumonnas ayautopus (aya. 201 C), ocHaieHHas mpe3eHTaIMOHHOM

3aHATUA TEXHUKOU (IIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
MIPOrpaMMHBIM 00€eCIIeYeHUEM;
CHeraln3upoBaHHbIE JEMOHCTPALMOHHBIE CTEH/Ibl U YCTAaHOBKH 10

pa3n4HbIM pazzaenam oouiei ¢puzuku (koM. 200 C)

2. | Cemunapsl Creryraboparopus kpucramiorpagpuu (kom. 320 C), umeromias
KOMITbIOTEPHBIH KJIAcC, HArJIsIIHbIe TOCOOUs MO KpUcTalIorpaduu: MOAEITH
MHOTOTPAaHHHUKOB U TIPOCTPAHCTBEHHBIX PEHIETOK; MPOTPaMMBI
MOJICIIMPOBAHMS U UCCIIETOBAHHSI KPUCTAJUIMIECKUX CTPYKTYP,

noJisipu3auoHHbIi Mukpockon MH-8 u 5-ocHelii cronuk dénoposa.

3. | Jlaboparopusie | JITabopaTropHbIC 3aHATHS HE TTPEITYCMOTPEHEI.
3aHATHUS

4. | KypcoBoe Kabuner 17151 BBINOJIHEHUS! KYPCOBBIX paboT - cremyiabopaTopHs
NpoeKTUpoBaH | kpuctayutorpaduu (kom. 320 C).
ne Jlaboparopus BbIpanuBanus MOHOKpucTaiioB (koM. 131 C).

5. | Koncynpranuu Aynuropus 320 C, xkabuner 232 C.

6. | Tekymmii KOHT Aynuropus 320 C, xkabuner 232 C.
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pOJIb.
CamocrosTens Kabuner 1y caMocTosTenbHONU paboThl, OCHAIIEHHBIH KOMITBIOTEPHON
Has pabota TEXHUKOH C BO3MOXHOCTBIO IOAKIKOYEHUs K cetu «MHTepHe™,

IPOrpaMMOIl  3KpaHHOTO YBEJIMYEHHUS W OOECHEYeHHBbIH JIOCTYIOM B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.
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