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KBaHTOBble MH(OPMaLMOHHbIE TEXHO/OMN

Kypc: 4, cemecTp : 7
P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTtp

No

Bup gesitenbHOCTU

7

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

38

Jlekymu, yac.

20

MpakTnyeckune 3aHATAA, Yac.

14

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

18

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

14

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

70

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 12.03.03 ®OTOHMKa U
ONTONH(OpMAaTMKA

& OC BBefeH B aeincteume npmkasom Ne949 ot 19.09.2017 r. , pata ytepxaeHms: 09.10.2017 r.

MecTo AnCUMNInHBI B CTPYKTYpe yuebHoro nnaHa: biok 1, popmupyemast ydacTHMKaMM 06pa3oBaTe/bHbIX
OTHOLUEHWI

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 12.03.03 POTOHMKA U ONTOMH(OPMATUKA

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

OWuT, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
Nabycos B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMMNETEHLMN 1 ONTOMHGOPMATUKN
MK-1/MK. 1 MpoBoAWT NOMCK Hay4YHO-TEXHNYECKOI MH(OpMaLun A1 ONpeaeneHmns
KoMriekca TpeboBaHuii K paspabaTbiBaeMoMy OMTUKO-31EKTPOHHOMY Npubopy;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, I'IpOGKTVIpOBaH6VIIO M KOHCTPYMPOBAHMIO B COOTBETCTBIN C
KOMMETEHLMN TEXHWYECKNM 33[laHNeM TUMOBbLIX CUCTEM, NPMOOPOB, AeTanei 1 y3nos Ha

CXEMOTEXHNYECKOM W 3/IEMEHTHOM YPOBHAX

MK-2/MK. 1 Pa3pabaTbiBaeT ()yHKLMOHANbHBIE U CTPYKTYPHbIE CXEMbI ONMTOTEXHWKM,
ONTUYECKMX W OMTUKO-3/1EKTPOHHBIX MPUBOPOB 1 KOMMJIEKCOB C ONpeaesieHnem
(h13MYECKMX MPUHLMNOB AEACTBNSA YCTPOINCTB, MX CTPYKTYP W YCTaHOB/IEHNEM
TEXHUYECKMX TPebOBaHW Ha 0TAeNbHbIe 6/10KM 1 31EMEHTSI

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C

NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I
Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

®opMbI OpraHmnzaLmm

PesynbTaTtbl 00y4eHNs 3aHATUN

IK-1/1IK. 1 IIpoBoaAHT NOMCK HAYYHO-TeXHHYeCKOH HHoOpMAIIHH JIsT
omnpesejieHHsI KOMILIEKCa TPeOOBaHUIH K pa3padaTbiBaeMoMy
ONTHKO-3J1eKTPOHHOMY NIPHOOPY;

IMeTb NpescTaBneHne 06 0BLLMX CBEAEHNS O KPUCTAIIMYECKUX CTPYKTYpaXx. Nekumn; MpakTUYecKne 3aHATUS;

CamocTosaTenbHas paborta

3HaTb 0COBEHHOCTHU OAHOMEPHbIX CpOTOHHbIX KPUCTa/1/10B. Nexumu; npaKTI/I‘-IeCKVIe 3aHATUA;

CamocTosaTenbHas paborta

3HaTb 0COBEHHOCTYU TPEXMEPHbBIX q)OTOHHbIX KpucTtannos Nexuymu; npaKTI/Il-IECKVIe 3aHATUA;

CamocTosaTenbHas paborta

M3roTtoenmeatb (pOTOHHbIe KpucTassbl. Nekumu; MNpaKTUYeCKUe 3aHATUS;

CamocToATeNIbHAaA paboTa

IK-2/TIK. 1 Paspa6aTpiBaeT (pyHKIIMOHATbHBIEC H CTPYKTYPHBIE CXEMBI
ONTOTeXHHUKH, ONTHYECKHX H ONTHKO-)IeKTPOHHBIX NPHOOPOB M KOMILIEKCOB
¢ onpenesieHneM (PH3NIECKUX MPHHIHIIOB IeHCTBHUS YCTPOICTB, HX CTPYKTYP
1 YCTAaHOBJICHHEM TeXHHYeCKHX TPeGoBaHUI Ha OTJAeJbHbIe 0JIOKH H

3JIEMEHTbI

3HaTb 0COGEHHOCTM IBYMEPHBIX (HOTOHHBIX KPUCTA/I/OB. Nekumn; MpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

IMeTb NpecTaB/eHVe 0 MaTepuanax Ans noayYeHnst (JOTOHHbLIX KPUCTa/I/IOB. Nekumn; MpakTuYeckme 3aHATUS;
CamocTosTeNbHas pa6oTa

YMeTb MOZENMPOBATL NPOCTPAHCTBEHHYH W 30HHYH CTPYKTYPY (OTOHHbIX Nexuyn; CamocTosTeNbHas paboTy

KPWCTaN/0B.

3. CopepxkaHue 1 CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankKaTopbl
TeMmbl ]'IEKU,VIVI Yacbl |popme npakT. hOpMbl, uac AOCTMKEHMA YyebHas [eATeNIbHOCTb
noar., vac. ' ' KOMMeTeHLn

CemecTtp: 7

AvpakTryeckas eanHuua: bparroBckas avdpakuus cBeta




1. OTpaxeHue un
NHTepdepeHL s CBeTa B
MHOTOC/IOMHBIX M/IEHKaX.
MeToabl pacyeTa OTpaXKeHUs
(nponyckaHus) ceeTa B
MHOTOC/IOMHbIX M/IEHKaX.

MK-1/NnK.1

Nekuws.

2. MHoromepHas 6parrosckas
Andpakums.

1

0

0

MK-1/NnK.1

Nekuws.

AvpakTryeckas eanHuLa: OOTOHHbIE 3amnpeLLeH

Hbl€ 30HbI

3. JNeKTPOHHaA 3anpeLLeHHas
30Ha. Mopenb cBOOOAHbIX
3NEKTPOHOB. [MNeprognyeckmnii
NoTeHLMan LenoyKy aToMOB.
3aKOH aucnepcunu.

MK-1/MK.1

Nekupms.

4. OTpaxkeHne cBeTa B
MHOFOC/IOMHbIX MNEHKaX,
MHOromepHasi 6parroBckas

andgpakums.

MK-1/MK.1

Nekuws.

5. Mpnmepbl 0AHOMEPHbIX
(DOTOHHbIX KPUCTAN/OB
(bparroeckue 3epkana,
MWKPOPE30HATOPbI,
OJHOMEPHbIEe BOJTHOBOAPb!).
CneKTp OTpaXkeHUs u
nponycKaHs 04HOMEPHbIX
(DOTOHHBIX KPUCTaNSIOB.

MK-1/NnK.1

Nekuws.

6. OTpaxeHue 1 NpenomseHme
cBeTa B (DOTOHHbIX
KpucTannax.

MK-1/MK.1

Nekums.

JnpakTtudeckas egnHuua: NpocTtpaH

CTBEHHasi CTPYKTYpa (hOTOHHbIX KpU

cTannos

7. 3aKOH gucnepcuun. 30HHas
CTPYKTypa O4HOMEPHbIX
(POTOHHbIX KPUCTASI/NOB.

2

0

0

MK-1/MK.1

Nekuws.

8. Mpumepbl gBymepHbIX PK
(oblpuaTble BOSIOKHA,
BOJIHOBOZbI). Aundpakuns
CBeTa B [1IBYMEPHbIX (DOTOHHBIX
Kpuctannax. CnekTp
MPOMNyCKaHus, 30HHas
CTPYKTYpa ABYMEPHbIX
(POTOHHBIX KPUCTAJINOB.

MK-2/NMK.1

Nekuws.

9. Mpumepbl TpexMepHbIX PK
(onmasibl, NHBEPTVPOBAHHbIE
onasbl, "noneHunua”,
rmépuaHas KOHCTPYKLMS).
[ndpakunsa ceeta B
TPEXMepPHbIX (DOTOHHbIX
Kpuctannos OTpaxeHue v
NponyckaHve cBeTa B
CUHTETUYECKNX Onanax BAO/b
Hanpas/ieHWs pocTa un
OfHOMepHas AnMpakLms Ha
nnockoctax (111).

MK-1/MK.1

Nekuws.

AvpakTryeckas eanHmua: MeToabl NoNyYeHUst POTOHHbIX KPpUCTas10B




10. MeToAbl N3rOTOB/IEHUS
OTOHHbIX KPUCTaN/I0B.
b P y 2 0 0 MK-1/MK.1 |Nekums.
MeTog, ronorpaguyeckon
nmTorpagun.
11. MaTtepuasnbl ans
nony4veHus PK. 2 0 0 MK-2/MK.1 |Jlekyus.
doTonoNNMepHbIE MaTepurabl.
12. MogenvpoBaHue
NPOCTPaHCTBEHHO 1 30HHOIA
pocTp 2 0 0 MK-2/MK.1 |Nekums.
CTPYKTYpbI ronorpapuyeckmx
DK.
TeMbl NPaKTUYECKUX Vistuxs | o ViHaMKaTopb!
pakTi Uacb! |topue npaw. | CSURERE | pocrikenna | YueGHas [IEATENIbHOCTb
3aHATUN noar., vac. pMEl, ' KOMMeTeHUMiA
Cemectp: 7

AvpakTryeckas eanHuLa: bparroBckas andpakLus cBeTa

BbInonHeHnn nabopaTopHOiA
paboTbl "Andpakums ceeta

1. MHoromepHas 6parroBckas 2 2 2 MK-1/MK.1, |Ha cTone 2D peLueTok".
Anhpakuma MK-2/TMK.1 [O6bAcHeHNe
NHTEp(epeHLMOHHbIX
appeKToB.
PacueT adpeKTUBHbIX
2. ®OTOHHbIEe KpUCTa/bI Ha o
MK-1/MNK.1, |nokasaTenei NpesioMneHms
OCHOBE CMHTETUYECKNX 2 2 2
ONa/I0B MK-2/MK.1 (1 TONWMH MOLENbHBIX
' C/I0EB B CTPYKTYpe onasna.
3. OTpaxeHue n PacyeT oTpaxxeHus
NHTepdepeHLMs CBeTa B (nponyckaHus) cBeTa B
MHOIOC/I0MHBIX MNJIEHKaX. 5 9 5 MK-1/AK.1 |MHOTOCTOMHBIX NyeHKax

MeTogpl pacyeTa OTPaXKeHNS
(nMponyckaHus) cBeTa B
MHOrOC/IOMHbIX NIEHKaX.

MPW pas/IMyHbIX NapaMeTpax
VX TOMLMHBI M KONMYecTBa
C/I0€eB.

AnpakTuueckas eauHunua: MpocTpaH

CTBEHHas! CTPYKTypa (DOTOHHbIX KpW

CTa/1/10B

4. [eproanYHOCTb CTPYKTYPbI.

MocTpoeHue NPSMONA 1
06paTHOIi peLLeToK Ans
KPUCTaNoB C Ky6u4eckon u

TepMuUHbI 1 onpeaeneHus. 2 2 2 MK-1/MK.1 |rekcaroHanbHOM
MpaAmMas 1 obpaTHas peLLeTKu. yNaKoBKamu CTPYKTYPHbIX
3nemMeHTOB. NocTpoeHwe 30H
BpunntoaHa.
BbinonHeHne nabopaTopHoi
5. lNpocTpaHcTBeHHAsA paboTbl "MogenmpoBaHune
MK-1/MK.1, o
cTpykTypa 1D - 3D (hOTOHHbIX 2 2 2 NpOCTpaHCTBEHHOU
MK-2/MK.1
KpUCTannoB.. CTPyKTYpbI 1D - 3D
(hOTOHHbIX KPUCTannoB"
BbinonHeHne nabopaTopHoOi
paboTbl "MogennpoBaHue
6. DOTOHHbIE NPOCTPaHCTBEHHOW
KI.3a3I/IK NCTaIb! 9 9 5 MK-1/TK.1, |CTPyKTYpbl POTOHHBIX
P ' MK-2/TK.1 [KBa3nKpUCTa/II0B NyTeM

BpallatensHas CUMMETpUS.

a3nMyTa/IbHOr0 HaIOXKEeHUA
PeLLETOK ABYX/1y4eBOiA
nHTEpdepeHLmn”.

AvpakTryeckas eanHmua: MeToabl NoNyYeHUst POTOHHbIX KpUCTas10B




7. MeTofbl nony4eHns VI3vueHne 06pasLoB
NPAMbIX 1 NHBEPTUPOBAHHbIX 2 2 2 MK-1/MK.1 y pasty
CUHTETUYECKIX OMaoR CUHTETUYECKMX ON&asIOB.
N3 HuX B NHankaTopbl
Tembl ans Yacbl |thopwme npakT. mﬁ;Ian?H:;i JOCTUXKEHUA YyebHasa aeaTelbHOCTb
CAMOCTOATE/TIbHOI0 M3yquMﬂ noar., vac. ! : KOMHETEHuMVI

CemecTp: 7

AvpakTrnyeckas eanHmua: MeToabl NoNyYeHUst POTOHHbIX KPUCTas10B

1. MeTop ronorpagnyeckor

MocTpoeHme COOCTBEHHbIX
NPYMEPOB NPY BbINOSHEHWN
nabopaTopHoii paboThbl
"MogenupoBaHue
CTPYKTYpPbI (POTOHHbIX

(MHTEpepeHUOHHO) 6 0 0 MK-2/MK.1 KDVUCTAINOB NyTeM
nvtorpadgun.
NHTepdepeHLMN MHOTUX
MYy4YKOB N HaNOXEHNA
PELLETOK NpU ABYXNy4eBOW
NHTepdepeHLmn™.
BbinonHeHne nabopaTopHoOii
2. CnekTpasibHble MeTOAb. paboThl "N3mepeHmne
MK-1/MK.1,
YTNOBble XapaKTepUCTUKN 6 0 0 AK-2/1K 1 CNeKTpasIbHbIX

CMNEKTPOB NPOMnyCKaHUs.

XapaKTepucTUK POTOHHbIX
Kpuctannos".

OnpakTndeckasi egnHmua:; JedekTbl

B POTOHHbIX KpUcTannax

3. MeTogpl (hopMMpOBaHHs
AeeKToB. JTOKanM30BaHHbIe

M3yyeHne meToa0B
(hOpMMPOBaHUA AetheKTOoB.
Jlokanu3oBaHHbIe AedEKTHI.

o MK-1/MK.1, o
nedekTbl. 13MeHeHUs 30HHOM 6 0 0 AK-2/AK 1 13MeHeHns 30HHOW
CTPYKTYpbI. CTPYKTYpbI.
[JenokannsoBaHHble AeeKTbl. JenokannsoeaHHble

LedeKTbl.
AnpakTndeckas eguHuua: NpumeHeHNA HOTOHHBIX KPUCTa1/10B
N3ydeHne

4, POTOHHO-KpUCTAINYECKME

CbOTOHHO-KpI/ICTaIIfII/I‘-IECKI/IX

CBETOBO/bI: BMAbI, MEXAHU3Mbl 6 0 0 MK-1/MK.1, |cBeTOBOAOB: BUAbI,
pacnpocTpaHeHns CBeTa, MK-2/MK.1 [MexaHW3Mbl
TEXHONOrN N3rOTOB/IEHNS. pacrnpocTpaHeHus CBeTa,
TEXHOMOTN N3TOTOB/EHNS.
/3yyeHmne naccmBHbIX 1
5. IMaccuBHbIe N aKTUBHbIE
MK-1/MK.1, [aKTUBHbIX 3/1EMEHTOB
3/1EMEHTbI OMTUYECKNX 8 0 0
MK-2/MK.1 [onTrnyecknx MUKPOCXEM Ha
MWKpPOCXeM Ha ocHose K.
ocHoBse K.
3yyeHune
6. DOTOHHO-KPUCTAINYECKIE 8 0 0 NK-1/MK.1, ¢)O¥OHHO-K -
CEHCOpbl. MK-2/MK.1 P

CEHCOpOB.

3.1 MNpaKTnyeckaa NoaroToBka

Tabnuua 3.2

Tembl 3aHATUNA

®opMbl OpraH13aLmn

3aHATUN

Cofiep>xaHue NpPaKTUUECKoi NoaroTOBKM

(Bnabl pabor)

1 MHoromepHasi 6parroBckas augpaxLys

Mp

BbINonHseT crefyoLye Buabl paboT:

BbIMO/THEHMM Nab0oPaTOPHOI paboThbl
"Ondhpakums ceeta Ha ctone 2D
peLeTok". O6bsACHEHNE
NHTEPtEePEeHLMOHHBIX 3thheKTOB.




2 POTOHHbIE KPUCTa/I/bI HA OCHOBE Mp BbInonHseT cnefytoLLme bl paboT:
CUHTETUYECKUX OMasIoB. pacyeT apeKTMBHbIX NOKasaTesnel
MPENOMEHNA U TONLLUMH MOLE/bHBIX
C/I0EB B CTPYKTYpE omnasa.

3 OTpaxeHue 1 MHTepdepeHLMs cBeTa B Mp BbInonHseT cnefytoLLme bl paboT:
MHOFOC/IOMHbIX MeHKax. MeTogbl pacyeTta pacyeT oTpaxeHus (MPOMNyCcKaHus) cBeTa B
OTpakeHus (MponyckaHus) ceeTa B MHOFOC/OVHbIX NJIEHKaX MpW pasnnyHbIX
MHOTOCMOMHBIX NJIEHKAX. napameTpax UX TONLWWHbI U KONM4ecTsa

C/IOEB.

4 MeprognyYHOCTL CTPYKTYPbI. TepMUHbLI 1 Mp BbINonHAeT cnepytoLme Buibl pabot:

onpeaeneHus. Mpamas 1 obpaTHas peLLeTKu. MOCTPOeHMe NPSIMOIA 1 06PaTHOW PeLLIETOK

[N KPUCTaNOB C KyOGMUecKoi n
reKcaroHa/IbHO ynakoBKamu
CTPYKTYPHbIX 31EMeHTOB. [OCTPOEHNME 30H

bpunntosHa.
5 MpocTpaHcTBeHHas cTpykTypa 1D - 3D Mp BbINonHseT cneaytoLme BUbl paboT:
(hOTOHHbIX KPUCTaN/IOB. BbINO/HEHVE NabopaTopHOi paboThbl

"MogennpoBaHne NPOCTPaHCTBEHHO
CTPYKTYpbI 1D - 3D (POTOHHBIX

KpucTasinos"
6 DOTOHHbIE KBasuKpucTansbl. BpawarensHas |Mp BbINonHsAeT cneaytoLme BUbl paboT:
CUMMETPUS. BbIMOJIHEHVE 1aBbopaTOpHOI PaboThl

"MopgennpoBaHne NPOCTPaHCTBEHHO
CTPYKTYPbl (DOTOHHbIX KBa3NKPWUCTa/I0B
MyTeM asvMyTa/IbHOrO HAJTIOXKEHWS
PELLETOK ABYX/Ty4EBOI MHTEPthEPeHLMN",

7 MeTogbl NOMYyYEHNsS NPSAMBIX U Mp BbINonHseT cefytoLye Buabl paboT:
VHBEPTUPOBAHHbIX CUHTETUYECKUX OMaJIOB. 13yyeHne 06pasLioB CUHTETUYECKIX
onasnos.

3.2 CamocToATeNbHast paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl camocToATeNIbHON PaboTbl LOCTUXKEHNS
< |BbIMOJIHEHWE [KOHCY/IbTaL M
KOMIMETEHLUWI
CemecTtp: 7
1 |KOHTpO/bHbIE paboThbl MK-2/MK.1 |8 0

OTBeTbI Ha BONPOCHI NO NPOeHHbIM TeMaM: ["opneHKo, B. A. HayuHble OCHOBbI 61uoTexHonoruia. Yacts I:
YyebHoe nocobuvie. HaHoTexHonornv B 6uonorum / FopneHko B.A., CoasT. Kyty3zosa H.M., MatyHnHa C.K.
- Mocksa : MpomeTeld, 2013. - 262 ¢. ISBN 978-5-7042-2445-7. - TeKCT : 3N1eKTPOHHBINA. - URL:
https://znanium.com/catalog/product/536510 (nata o6pateHus: 24.03.2023). — Pexxmum gocTyna: no
MOAMNUCKE.

MK-1/MK.1,MK-

2 |PIr3/Petepar MK 1

7 2

MpenogaBaTens KOHCYNbTUPYET MO BOMPOCaM, KOTOPble BO3HWUKAIOT Y CTYAEHTOB MPW BbINOSIHEHUW paboThl:
"opneHko, B. A. HayuHble OCHOBbI 610TEXHOMOMMIA. YacTb |: Yue6HOe nocobre. HaHOTEXHONOM M B
6ronorun / MopneHko B.A., CoasT. Kytysoa H.M., MatyHnHa C.K. - Mockga : MNpomeTeit, 2013. - 262 c.
ISBN 978-5-7042-2445-7. - TeKCT : aneKTPoHHbIN. - URL.: https://znanium.com/catalog/product/536510
(naTa obpawieHmns: 24.03.2023). — Pexkum focTyna: no nognucke.

3 |I‘Io,qr0TOBKa K 3aHATUAM |I'IK-1/I'I K.1 9 0

HaxoxaeHvie nHopmaumm no Temam, NpPeAcTOALLMX MPAKTUYECKMX paboT, MOBTOPEHME N3YHEHHOTO
maTepuana: [ropneHko, B. A. HayuHble 0CHOBbI 610TexHONOrMiA. YacTs |: YyebHoe nocobue.
HaHoTtexHonoruu B 6uonorum / MopneHko B.A., CoasT. KyTtysosa H.M., MaTtyHuHa C.K. - Mocksa :
Mpometeid, 2013. - 262 ¢. ISBN 978-5-7042-2445-7. - TeKCT : aneKTPOHHbIN. - URL:
https://znanium.com/catalog/product/536510 (narta obpatyeHus: 24.03.2023). — Pexxum focTyna: no
NOAMUCKE.

4 |lNofroToBkKa K atTectauumm MK-1/MK.1 |6 0




/3yyeHrie BOMPOCOB COr/IaCHO CMMCKY KOHTPOAMPYIOLWMX MaTepuanos. MoArotoBka pedepara: "opieHKo,
B. A. HayuHble 0CHOBbI 61M0TeXHONOMMIA. YacTb |: YyebHoe nocobue. HaHoTexHOMOrMM B 6ronormum /
Mopnexko B.A., CoasT. KyTty3oBa H.M., MatyHmHa C.K. - Mocksa : MNMpomeTeid, 2013. - 262 c. ISBN
978-5-7042-2445-7. - TEeKCT : 3neKTPOHHBbINA. - URL.: https://znanium.com/catalog/product/536510 (aata
obpauleHus: 24.03.2023). — Pexkum gocTyna: rno nofnmncke.

5 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO MK-1/MK.1,MnK-

marepuana 2/MK.1 40 0

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIe B Tabnuue 3.3 : AyakuHa M. M. OpraHnsaumns caMoCTOATe IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHWBEPCUTETA :
y4yebHO-MeTOAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- PeXkum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorms oby4yeHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTOATe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TaKKe NPOBeAeHUS
KOHCY/NbTaLMWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
lEI,E‘FITe]'IbHOCTb |/|HCtJOpMaLI,I/IOHHO-KOMMyHI/IKaLI,VIOHHbIe TeXHONOrnn
VHhopmumpoBaHme e-mail; Moptan HI'TY
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KOHTpO/b Moptan HI'TY
Pa3meLLeHne yuebHbIX 3EC
marepuanos
Tabnuua 3.5

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUI

Koabl hopMmpyemMbIx

Ne HanmeHoBaHWe aKTUBHbIX (hopM .,
KOMMNETEHLMIA

1 |Mpo6neMHbIii MeTOf MnK.1,

®opmupyemsbie ymenus: 1. [IpoBoauT Mouck HayYHO-TEXHUYECKON NHGOPMALIUU ISt
oIpezesieHns KOMIUIeKca TpeOoBaHU K pa3padaTeiBaeMOMY ONTUKO-3JI€KTPOHHOMY IIPUOOpY

Kparkoe onucanue npumeneHusi: [I0CTOSTHHBIIT KOHTAKT CO CTYJ€HTAMU BO BpeMs paboT uepes
o0cyxaeHrne MaTepuaa

4. MpaBuna aTTecTauun 06y4YatoLLMXCsi Mo AUCLMUMNINHE

[ns atTecTaymm obyyaroLmxca no AUCUMNINHe Ucnosnb3yeTcs 6anbHO-penTUHIOBas cucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHunBaeMble BUAbI LeATeTbHOCTM 06y4atoLmxcs 6ann MakcumasibHbI 6an
CemecTtp: 7
IIpakmuueckue 3anamus: 10 20

KoHTponupytoLye MaTepransl (CNMCOK BOMPOCOB) NPUBOAATCA B “ITOpNeHKo, B. A. HayuHble OCHOBbI 610TexHoNorunii. Yacte I: YuyebHoe nocobue. HaHoTexHonorum B
6uonoruu / FopneHko B.A., CoasT. KyTy3oBa H.M., MaTyHuHa C.K. - Mocksa : [MpomeTeid, 2013. - 262 c. ISBN 978-5-7042-2445-7. - TeKCT : 3NeKTPOHHbIIA. - URL:
https://znanium.com/catalog/product/536510 (aaTta o6palueHms: 24.03.2023). — Pexxum focTyna: no nognucke."

Koumponvuvie pabomut.: | 15 | 30




KoHTponupytoLye MaTepmasbl (CAMCOK BOMPOCOB TeCTbl) MpuBoAATCS B "AyAkuHa M. M. OpraHn3aums caMocToATebHO paboTbl CTyAeHTOB HoBOCMBMPCKOro
rocyJapCTBEHHOrO TEXHUYECKOTO YHUBEpPCUTETa @ y4eGHO-MeToAuu eckoe nocobue / M. M. OyakuHa, FO. B. HUKMTUH ; HoBoCKG. roc. TexH. yH-T.- HoBocnbupck: M3a-80
HITY, 2022.- 61, [1] c. : Tab/.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib id=223022"

PI'3/Pepepam: | 15 | 30

KoHTponmpytoLme MaTepuansl NpUBOAATCS B “ITopneHKo, B. A. HayuHble 0CHOBbI GUOTEXHONOrWIA. YacTb I: YueGHoe nocobue. HaHoTexHonorum B 6uonorum /
opneHko B.A., CoasT. KyTy3oBa H.M., MsaTyHuHa C.K. - Mocksa : MpomeTeid, 2013. - 262 c. ISBN 978-5-7042-2445-7. - TeKCT : 3NIEKTPOHHbIIA. - URL:
https://znanium.com/catalog/product/536510 (gaTa o6patieHws: 24.03.2023). — Pexxnum AocTyna: no noAnucke."”

3auem: 10
KoHTponmpytowme MaTepuasbl (TeCTbl) NPUBOAATCA B “ITopneHKo, B. A. HayuHble 0CHOBbI 61M0TexHONMOrMiA. YacTs |: YuebHoe nocobue. HaHoTexHonorum B 6ronorum /

lopnenko B.A., CoasT. KyTy3oBa H.M., MatyHuHa C.K. - Mocksa : MpomeTei, 2013. - 262 c. ISBN 978-5-7042-2445-7. - TeKCT : 3NeKTPOHHbIIA. - URL:
https://znanium.com/catalog/product/536510 (aaTa o6patenns: 24.03.2023). — Pexxum 0CTyna: no noAnucke."

B Tabnuue 4.2 npecTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLUMNIIHBI.

Tabnuua 4.2
Kogpl DOopMbI KOHTPOSIA
KOMMeTeH MHAMKaTopbl SOCTVXKEHNA KOMMETEHLNIA
LLMVI KoHTp. |3awuTa 3aver
pab. Pr3/p
MK-1/1 |NK-1/TK 1. NpoBoanT NOWUCK HAyYHO-TEXHNYECKOW MH(OPMaLIMK A7 ONpeaeneHus + + +
K KOMMneKca TpeboBaHuii K pa3pabaTbiBaeMOMy OMTUKO-31EKTPOHHOMY nprbopy;
MK-2/MK 1. Pa3pabaTbiBaeT PYHKUMOHANbHBIE U CTPYKTYPHBIE CXEMbI ONMTOTEXHUKM,
MK-2/I'1 |onTuyecknx 1 ONTUKO-3/1EKTPOHHBIX NPUBOPOB 1 KOMMEKCOB C ONPeAeNieHNeM + + +
K (h3NYECKMX MPUHLWMNOB AeWCTBUS YCTPOICTB, MX CTPYKTYP U YCTaHOB/EHVEM
TEXHNYECKNX TPebOoBaHWIA Ha OTAEMbHbIE 6/TIOKM U 3/1EMEHTbI

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpUnoXeHUn Ne 1 K paGoueli
rnporpavme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Beenenue B pusuky u MoAenupoBaHue (POTOHHBIX KPUCTAILIOB: ydeOHOe mocobue / JlertapeHko
H.H., Kaprun H.H. - M.:HUAY &apos;MUDPU&apos;, 2012. - 148 ¢. ISBN 978-5-7262-1802-1 -
Pesxum moctyma: http://znanium.com/catalog.php?bookinfo=560553 - 3aru. ¢ sxpana.

JononHnTenbHas nimTepaTypa

1. Benenue B ¢eMTOHaHOPOTOHUKY: (PYyHAAMEHTAIbHBIE OCHOBBI H JJa3€PHBIE METOIBI
YIIPaBISIEMOr0 TTOTYyYSHHS M THarHOCTUKHA HAHOCTPYKTYPHUPOBAHHBIX MATEPHAJIOB : yueOHOe
nocobue / C. M. Apakensia, A. O. Kyuepuk, B. I'. [Ipokomres [u ap.] ; mox o6mr. pex. C. M.
ApaxkensiHa. - Mocksa : JIoroc, 2020. - 744 ¢. - ISBN 978-5-98704-812-2. - TekcT : 371€KTPOHHBI.
- URL: https://znantum.com/catalog/product/1211606 (nata oopamenus: 24.03.2023). — Pesxxum
JOCTYIA: TIO TTOAIIHCKE.

2. Homoes, A. B. M30pannbie pa3zaenst puzndeckoit onTuku. GoToMeTpusi, OCHOBEI
reOMETPHUYECKON ONTUKHU, BOJTHOBBIE SIBJIEHUS ;| yueOHO-MeToanueckoe mocooue / A. B. HomoeB. —
Vmaun-Yoo : BI'Y, 2017. 64 c. — ISBN 978-5-9793-0046-7. — TekcT : 3/eKTpoHHbI#H // JIaHb :
2JIeKTpOHHO-0nboTeunas cucrtema. — URL: https://e.lanbook.com/book/154279 (nara
obpamenus: 24.03.2023). — PexuM mocTyma: 1j1s aBTOPH3. TTOIb30BaTENEN.

3. lllapanrosuy, C. H. [Nonorpaduueckue GoToHHBIE CTPYKTYPHI B (POTOMOIMMEPHBIX MaTEpUAIAX :
yuebHoe nmocobue / C. H. [llapanroBmy. — Tomck : ToMckmii rocy1apCTBEeHHBIN YHUBEPCUTET
CHCTEM yrpaBieHus U paanodaekTpoHuku, 2015. — 190 ¢. — Tekcer : anexktponnsiii // Lndposoit
obpasoBarenbHblii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/72083 .html
(mara obpamenus: 24.03.2023). — Perxum AocTyma: 7151 aBTOPU3HUP. MOIb30BaTEIEH

NHTepHeT-pecypcsl

1. ®oronuka. — Tekcr : anekTponnsiii / Bukunenu : ceobonnas sumukmonenus :[caiit]. — URL:
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD%D0%B8%D0%B
A%D0%BO0 (mata obpamenus: 24.03.2023).




6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne

1. 'opnenxo, B. A. Hayunsie ocHoBBI Onotexnonoruit. Yacts [: YueOnoe mocodue.
Hanorexuosnoruu B 6nomorun / ['opaenko B.A., Coasr. Kyry3zosa H.M., [Taryauna C K. - Mocksa
: [Tpomereii, 2013. - 262 c. ISBN 978-5-7042-2445-7. - Tekcr : anektponHsiit. - URL:
https://znantum.com/catalog/product/536510 (nara oopamenus: 24.03.2023). — Pexxum goctyma: mo
TIOJITIHCKE.

2. Nynxuaa M. I1. Opranu3anus caMmoCTOsSITeIbHON paboThl cTyneHToB HoBOCHOMpPCKOTO
TOCYIapCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. Texs. yu-T.- HoBocuOupck: U3a-so HI'TY, 2022.- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm gocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Bpaysep Mozilla Foundation Mozilla Firefox

2 Ilaket oducHbix npunoxkeruii Microsoft Office

6.3 NHhopMaLmoHHble TEXHONOrnn

Mpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLEcca Mo AUCLMNMHE MPUMEHSIIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepuranbHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHMeE

No

HanmeHoBaHue

Ha3HauyeHue

1

Mpe3eHTaUMoOHHOe 060pYyA0BaHME
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 ynpaBaeHus)

ANnA rnpeseHTaymn NEKUMOHHOIo MaTtepunania




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BbICILIEr0 00pa3oBaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUUECKUH YHUBEPCUTETY

Kadenpa onTruueckux nHPOPMAMOHHBIX TEXHOIOTHIA

“YTBEPXJAIO”

JNEKAH ©OT®

K.p-M.H., nouent .M. Kopenn
” T.
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OOH/I OLUEHOYHLIX CPE/ICTB
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DoTOHHBIE KPHUCTAJJIbI

O6pazoBarenbHas nporpamma: 12.03.03 @oronuka u ontonHdpopmaruka, npoduis: OnTuueckue u
KBAaHTOBBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

OO6o01ieHHas CTpyKTypa (OHIA OLEHOYHBIX CPEACTB MO AUCHHUILINHE DOTOHHBIE KPUCTAILIBI
npencraiena B Tabmune. COBOKYMHOCTh pPE3y/lbTaTOB OOy4YeHHs] MO AMCUUIUIMHE COOTHECEHa C
YPOBHSIMU CPOPMHUPOBAHHOCTH KOMIIETEHLUNH U COOTHECEHHBIMH C HMUMU MHAWKATOpamu. MHIUKATOPbI
JTOCTHXKCHHSI KOMITETEHIIMM U3MEPSIEMBI C TTIOMOIIBIO CPEJICTB TEKYIIEH M TPOMEKYTOUHOMN aTTECTAIlUH 10
aucuuniIuHe GOoTOHHBIE KPUCTAILIBL.

Tabmuna

dopMupyeMble
KOMIIETCHIIUH

HNupnkatopbl
KOMIIeTeHIu i

Tempbl

JTanbl OUEHKH Pe3yJIbTaTOB 00y4eHHs U
COOTHECEHHBIX ¢ HUMH UHIMKATOPOB
JOCTHKEHUs] KOMIIeTeH Ml

Meponpusitust
TeKyIero KOHTPOoJist
(KOHTpOJIbHAS
padora, KypcoBoi
npoekt, PI'3(P),
pedepar u ap.)

IIpomexyTouHnas
aTTecTanus
(3K3aMeH, 3a4eT)

ITIK-1/TIK Cmocoben
K aHaN3y
TOCTaBJICHHOM
3a1a4n
HUCCIENOBaHUI B
obnacte GOTOHUKH H
ontonH(OPMATHKH

1. [TpoBOIUT MOUCK
HAyYHO-TEXHIYECKOU
wH(POPMAIIAHN JIIIsS
oTIpeIeIeHUs
KOMILTEKCa
TpeOOBaHUH K
pa3pabaTeiBaeMOMY
ONTUKO-3JICKTPOHHOMY

npubopy;

3aKOH  JTUCIIEPCUU. 3oHHas
CTPYKTypa OJTHOMEPHBIX
(DOTOHHBIX KPHUCTAIUIOB. MeETOIBI
H3TOTOBIICHHS (hOTOHHBIX
KPHUCTAaJIOB. Merton
rojjorpaguueckoll  auTOrpaduu.
Metonapt (hopmupoBaHus
Te(EKTOB. Jlokanu3oBaHHbBIE
nedekThl.  V3MeHEeHus 30HHOMN
CTPYKTYphL.  Jlenokanu3oBaHHBIE
JeeKThI. MHuoromepHas
OparroBckas nudpakus
MHoromepHas OparroBekas
IUppaKIUsL. OtpaxeHune u
HHTEpEepeHIHS cBeTa B
MHOTOCJIOMHBIX IUIEHKax. MeToabl
pacueta OTpakeHU
(mpomyckaHus)  CBeTa B
MHOTOCJIOHHBIX IDICHKAX.
OTpakeHne ¥ HMHTEpEpeHIHs
CBETa B MHOTOCJIOMHBIX IJICHKAX.
Meronel  pacyeTa  OTpa)KEHUS
(mpomyckaHus) cBeTa B
MHOTOCJIOMHBIX IIJICHKAX.
OTtpaxeHue u NpeloMIICHUE CBeTa
B (hOoTOHHBIX KpHUCTaIax.
OtpaxeHne CBETa B
MHOTOCJIOHHBIX IUICHKAX,
MHOTOMEpHas OparroBcKas
IubpaKIus. [NaccuBHEIE u
aKTUBHBIC DJICMCHTBHI ONTHYCCKHUX
MUKpocxeM Ha ocHoBe K.
ITpumepst OJHOMEPHBIX
(OTOHHBIX KPHCTaJJIOB
(6parroeckue 3epkaia,
MHUKPOPE30HATOPhI, OIHOMEPHBIE
BOJIHOBOZBI). CIIEKTp OTpakeHHs
U TPONyCKaHWS OIJHOMEPHBIX
(hOTOHHBIX KpPHUCTAaJLIOB.
IIpumepsr  tpexmepHsix  OK
(omaisr, HHBEPTHUPOBAHHEIC
onayibl, "mosieHuma", THOpHIHAS
koHCcTpyknwms). Judpaknus cBera

KonTtponsHbIe
paboter Pedepar, Bce
paszensl

3auer, Bonpocsl 1-3

2




B TPEXMEPHBIX (hOTOHHBIX
KPHCTAILIOB OTtpakeHune "
MPOIMYyCKaHKe cBeTa B
CHUHTETHYECKUX  Omanax BIOJb
HAMpaBICHUS pocTta "
omHOMepHass  audpakuus — Ha
IIOCKOCTAX (111).

IIpocTpancTBeHHas cTpykTypa 1D
- 3D QOTOHHBIX KPHCTAJUIOB.
DOTOHHO-KPUCTAIUIMYECKUE

CBETOBOABL: BHUJbI, MEXaHH3MBI
pacrpocTpaHeHus CcBeTa,
TEXHOJIOTUH W3TOTOBIICHUSI.
@D OTOHHO-KPUCTAITHIECKHE
CCHCOPBI. DJeKTpoHHAs
3ampemeHHas  30Ha.  Mozenb
CBOOOIHBIX 3JIEKTPOHOB.
[Tepuoanueckuit HOTEHIAT
LETTIOYKH aTOMOB. 3aKkoH
JICTIEPCHH.
[TK-2/TIK CrocobeH|1. PazpabarsiBaer Martepuans! ans noiaydeHus OK. | KoHtposbHsie 3auet, Bonpocs! 4-10
K pacuery, |byHknuonanbpueie 1 |DoTonOIMMEpPHBIE  MaTepualbl. [ paboThl, Peoepar,
NPOEKTUPOBAaHHUIO M |CTPYKTypHBbIE cXeMbl | MeTtobl (dhopMupoBaHusi | Bce pazeibl
KOHCTPYUPOBAHHUIO B|ONTOTEXHUKH, nedekTos. Jlokanu3oBaHHbIE
COOTBETCTBUH c|omTHYEeCKUX U nedektsl.  V3MeHeHHs 30HHOM
TEXHHYECKUM ONITHKO-3JIEKTPOHHBIX |CTPYKTYpHl. JleloKann3oBaHHBIC
3aJaHUEeM THIOBBIX [IPHOOPOB U neeKTHI. MogenvpoBanue
CHCTEM, TPHOOPOB,|KOMIIIEKCOB C MIPOCTPAaHCTBEHHOW ¥ 30HHOM
JeTalieil ¥ y37I0B Ha|OmpeaeleHHeM CTPYKTYpBI roorpauIecKux
CXEMOTEXHUYECKOM |(pr3ndecKnx @®K. TIlaccuBHBIE W aKTHBHBIC
u 9JIEMEHTHOM |IPUHIIMIIOB ACHCTBUS  |3JIEMEHTBI ONITHYECKUX
YPOBHSIX YCTPOMCTB, UX MHUKpocxeM Ha ocHoBe K.
CTPYKTYp U ITpumepst JIIBYMEPHBIX DK
YCTaHOBIICHHEM (mpIpyaTsIe BOJIOKHA,
TEXHUYECKUX BOJIHOBO/IBI). Jnbpakius ceera B
TpeboBaHU Ha JIByMEPHBIX (OTOHHBIX
OTZAEJbHBIC ONOKM M |KpUCTAJIIAX. Cnextp

OJICMCHTBI

MIPOITyCKaHUs, 30HHAs CTPYKTypa
JIBYMEPHBIX (OTOHHBIX
KPHCTAJUIOB.
®OTOHHO-KPUCTAITHIECKHE

CBETOBOJBL: BHUJbI, MEXaHH3MBI
pacripocTpaHeHHs CBeTa,
TEXHOJIOTUHN HU3TOTOBJICHUS.

DOTOHHO-KPUCTAIUIMYECKUE
CEHCOPBI.

2. MeTtoauka oneHKH 3TanoB popMupoBaHusi KOMIETEHIIUI MO TMCHUTLIHHE

PesynbraTel 00ydeHMs IO IUCHMILIMHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMM B IIporpamMme
WHJUKATOPaMU JOCTH)KCHHUS KOMIIETCHUMN IPOBEPSIOTCA IPU IIPOBEACHUM MEPOINPUATHM TEKyIIeH
aTTecTanuu (KOHTPOJIS) B MPOLIECCE M3YUEHUS TUCIMITINHEI, yKa3aHHBIX B Tabnuie pasaena 1.

B 7 cemecTtpe 00s3aTenbHBIM ATAllOM TEKYIIEW aTTECTAllMU SIBISIOTCS PacdeTHO-rpaduuecKoe
3ananue (pabora) (PI'3(P)), xonTponbHas pabota. TpeboBanus k BeimonHenuto PI'3(P), konTponbHOMI
paboThI, COCTAB M IIpaBmiIa OLleHKH chopmynupoBaHsl B nactiopte PI'3(P), KoHTpoIbHOM paboTHI.

[IpomexxyTouHast aTTecTanysi 1O AMCHUIIMHE TPOBOIUTCA B 7 ceMecTpe - B (opme 3ayera,
KOTOPBII HalpaBlieH Ha OLIEHKY COPMHPOBAHHOCTH PE3YJIHTATOB OOYUYECHHS I10 AUCHUIUIAHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMU B IIPOTrpaMMe MHAMKaTopamu goctrxenus komrereniuii [1K-1/TIK,
ITK-2/TIK 1 COOTHECEHHBIX ¢ HUMU MHIUKATOPOB. (cM. Tabmuiry pasnena 1).



3aueT NpoBOAUTCS B YCTHOH dopme, 1o OnieTam.

OO6mue mpaBuiia BHICTABICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHON aTTeCTAlMH MO0 JUCIUTIINHE
OTIpeeINAI0TCS OAITbHO-PEUTUHIOBOM CUCTEMOM, IPUBEICHHOM B pabouell mporpaMMe AUCIUILTHHBL.

Ha ocHoBanuu kpurepues, NpUBEACHHBIX B I1. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pEe3yNIbTAaTOB  OOy4YEHHUS M0 JUCUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IIporpaMme
uHAnKaTopamu noctmwkenus komnerennuid [TK-1/TTK, TTK-2/TTK, 3akperuieHHbIX 33 JUCIHILTAHOM.

3. OO0mas xapakTepucTHKAa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTHKEHUSI KOMIIeTeH M

IIpoaBunyreiii. Teoperumueckoe copepkaHme Kypca  OCBOEHO  INOJNHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHYeCKOe M IIyOOKOe MOHMMAaHWE y4eOHOro MaTepHaia M CHOCOOHOCTH K
CaMOCTOSITEJIbHOMY IIOIOJHEHUI0 M OOHOBJICHHMIO 3HAaHUIl B Xoje JaibHeiliel yueOHOH paboThl U
npodeccnoHanbHo nesTensHocTH. CHopMUPOBAaHBI HEOOXOIMMBIC HABBIKM MPAKTHUECKOW paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEyCMOTPEHHbIE IPOrpaMMOil 00yueHHMsl, BBIIIOJHEHbI KAaUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel 00yueHuss mo JUCHUIUIMHE (MOIYJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B Iporpamme
UH/IMKATOpaMHM JIOCTHXKEHHMS KOMIIETCHLIMH, OLIEHEHbl YHUCIOM OalyioB, BXOAALIMM B JMaa3oH
IPOJBUHYTOT'O YPOBHS.

BazoBbrii. TeopeTnueckoe conaepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM IS
MaIbHEWImeH y4eObl ©  mpodecCHOHANBHON JIeATenbHOCTH. HaBblkM MpakTUYecKolW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe TporpaMMoil o0ydeHus yuyeOHble 3aJaHus
BBITIOJIHEHBl C HEOOJBIIMMH TOTPEITHOCTAMHU. Pe3ynbraTel OOydeHHs MO AWCHUILTUHE (MOIYIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHAUKATOPAMH JIOCTUKEHUS KOMIIETCHLIUM, OIICHEHBI
4yKicJIoM 0ajioB B Ipeenax 0a30BOro ypoBHs.

Iloporoselii. TeopeTuueckoe cojepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM IS
nanbHeneil yueOsl U npodeccuOHANBHON J1eATeNbHOCTH. HekoTopble mpakTUyeckre HaBbIKU paboThI ¢
chopMupoBaHbl ¢ mpobOernaMu. YdUeOHbIE 3aJaHusl, MPEAYCMOTPEHHBIE TPOTPaMMoOi OO0y4eHus,
BBIMOJHSUIUCh € OIMIMOKAaMU, WCIPABICHHBIMH TOJ PYKOBOJACTBOM IpemnojaBaTens. Pe3ynbTarhbl
0o0yueHHUs 10 AUCLUHUILIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B MPOTrpaMMe MHIUKATOpaMU
JOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM 0alioB B Mpe/iesiax MOPOroBOro yPOBHSI.

Hu:ke moporoBoro. Teopernueckoe copepikaHue Kypca ocBoeHO ¢parmeHtapHo. HeoOxommmeble
HABBIKM MPAKTUUYECKONH pPaboThl Cc(HOPMUPOBAHBI MHUHUMAIBHO. bBONBHIMHCTBO Y4eOHBIX 3a/laHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHHs, HE BBHINOJHEHBL. Pe3ynbraThl OOydeHUsS MO IUCIHILINHE
(MOAYI0), COOTHECEHHBIE C YCTAHOBIEHHBIMU B IIPOrpaMMe MHAWKATOPAMU JOCTUKECHHSI KOMITETEHIIH,
OLICHEHBI YUCJIOM 0AJUIOB, BXOJAIIMX B AUANAa30H HUXKE TOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopr 3a4era

1o aucuuiuinHe «OOTOHHBIE KPUCTAUIBDY, 7 CEMECTP

1. Meroanka oueHKH

3auer mpoBOMUTCS B YCTHOM (hopme, 1Mo Owieram. buier cocTout w3 2 BOMPOCOB H
dbopmupyeTcs 1o cieayoneMy IpaBuy:
— TIepBBIN BOMPOC BEIOUPAETCs U3 TUara3oHa BOMpOocoB 1-5;
—  BTOpPOI BOMPOC U3 Arana3oHa BorpocoB 6-10.
Takum 00pa3oM, MPOBEPSIOTCS PE3yAbTAThl O0YUEHUS 110 JUCIUTUIHHE, COOTHECCHHBIC C
YCTaHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPAMH JOCTUKEHHS KOMITIETEHIIUH.
Ha 3adere mpenonaBarenb BlpaBe 3a/aBaTh CTYACHTY YTOUHSIONIME U JONOJIHUTEIbHbIE
BONPOCHI U3 00111eT0 niepeyHs (1. 4).

dopma Guera st 3aueta

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 38,‘~I€Ty 110 AUCIOUIIJINHC ((CDOTOHHI)IG KpI/ICTaJIJII)I»

1. Bonpoc 1
2. Bompoc 2.

YTBepxnato: 3aB. Kapeapon nomwkHocTh, DO
(o aTHCH)

(mara)

2. Kputepuu oneHkHu pe3ybTAaTOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMSI
HHIUKATOPOB IOCTUKEHHUSI KOMIIeTeH U

OtBer Ha Oumijer AJs 3ayeTa 3aCUUTHIBACTCS HA NMPOJABHHYTOM YPOBHE, €CIU CTYACHT
NPOBOJUT CPAaBHUTEIBHBI KOMIUICKCHBIN aHAJIN3 MaTepHaia, BBIABISECT IpoOIeMbl, Tpeiaraet
MEXAaHNU3Mbl WX PEIICHUs, IPEACTaBISIET KOJWYECTBEHHBIE XAPAKTEPUCTUKU OIIPEIEIEHHBIX
NPOIIECCOB, MPUBOJIUT KOHKpETHhIE mpuMepbl. COBOKYIHOCTH pe3yabTaToB OOydYeHHUS IO
JUCLHUIUIMHE (MOYJI0) U COOTHECEHHBIX ¢ HUMH MHJIMKATOPOB JIOCTMIKEHUS KOMIETEHLUI He
COJEPKHUT TMPOOEIOB. YCTaHOBIEHHBIE B NPOTPaMMe KOMITETCHIIMU C(HOPMHUPOBAHBI B MOTHOM

1



o0beMe. Onenka cocrasisieT om 18 0o 20 bannos.

OTBet Ha OuJieT AJ1s 3a4eTa 3aCUUTHIBACTCA HAa 0230BOM YPOBHE, €CJIM CTYAEHT IIPH OTBETE
Ha BONPOCHl (HOPMYJIUPYET OCHOBHBIC MOHSATHSA, JAE€T XapaKTEPHCTUKY IIPOLIECCOB, SIBICHHH,
IPOBOJUT aHAJN3 NMPUYWH, YCIOBUH, CIOCOOEH MPEICTaBUTh KOJMYECTBCHHBIC U KAYeCTBEHHBIC
XapaKTepUCTUKH IporeccoB. COBOKYIHOCTh Pe3yJbTaTOB 00Y4YEeHHUs MO AUCLHUILIMHE (MOIYIIIO)
¥ COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTH)KEHUSI KOMIETECHIIUI COJAEPKUT HECYIIECTBEHHBIC
npoOernbl. Y CTaHOBICHHBIE B MPOrpaMMe KOMIIETEHIMH c(hOPMHPOBAaHBI Ha 0a30BOM YPOBHE.
Ouenka cocraiusieT om 15 0o 18 6annos.

OtBer Ha OWJeT Ui 3ayeTa 3aCUMTBHIBACTCS Ha MOPOrOBOM YPOBHE, €CJIM CTYIEHT IpU
OTBETC Ha BOMPOCHl JA€T OIpPEICIICHHE OCHOBHBIX TIOHSITHH, MOXXET IOKa3aTh MPUYHHHO-
CJIeZICTBEHHBIE CBSI3U siBIeHUH. COBOKYIHOCTb PE3yIbTaTOB 00y4Y€HUs MO AUCHUILUIUHE (MOIYJIIO)
U COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTM)KCHUS KOMIICTCHIUN COACPKUT TPOOEIBI.
YcTaHOBIIEHHBIE B IIPOrpaMMe KOMIETEHLIMU COPMUPOBaHBl Ha MOPOroBoM ypoBHe. OreHka
cocrasiusieT om 10 0o 15 6annos.

OtBer Ha OuJeT Juii 3ayeTa CUMTACTCS HEYAOBJIETBOPUTEJbHbIM (HUXXE MOPOrOBOIO
YPOBHSI), €CIIM CTYACHT IPU OTBETE HA BONPOCHI HE JAET ONpPEJENICHUH OCHOBHBIX MOHSTHIA, HE
CIOCOOEH IOKa3aTh IMPUYUHHO-CIEICTBEHHbIE CBs3U sBICHUN. COBOKYIHOCTb pe3yJbTaTOB
o0y4eHHs 1O AMCUUIUIMHE (MOMYJO) W COOTHECEHHBIX C HHMH HWHAWKATOPOB JTOCTHIKCHUS
KOMIIETEHIIMH COEPKUT CYLIECTBEHHbIE TPOOEIbl. Y CTaHOBJIEHHBIE B IPOrPaMMe KOMIIETEHIIUN
He copmupoBaHbl. OLeHKa cocTaBisieT meree 10 b6annos.

3. Ikanaa ouneHku

3ayer cuuTaeTcs CIaHHbIM, €CIIM CyMMa OalsIoB IO BCEM 3a/IaHMSIM OuiieTa COCTaBIISIET OT
10 mo 20 6amioB BriouuTenbHo. Cymma meree 10 OanioB mpu3HaeTCsl HEYIOBIETBOPUTEIBHBIM
pe3yAbTaTOM MPOMEKYTOYHOM aTTeCTAIIMU 10 JTUCIUTIIINHE.

B o0mieit omneHke Mo JUCIHUIUIMHE OaUibl 3a 3a4e€T YYHTHIBAIOTCS B COOTBETCTBHH C
npaBujaMu OAJITbHO-PEUTUHTOBOM CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bomnpocsl k 3auety o JucHuIInHe «DOTOHHBIC KPUCTATITBD
1. AHanoruu MeXIy TpaJulMOHHBIMU U (POTOHHBIMU KPUCTAIIIAMHU.

2. Ipsmast m oOpaTHas pemieTkH. 30Ha BpuiniiosHa ITBYMEPHBIX KPHCTAJLUIOB C
MPSIMOYTOJIbHOM M T€KCArOHAIBHOM CTPYKTYPOU.

3. DnexkTpoHHas 3alpelieHHas 30HA. 3aKOH JMCIEPCUM 3JIEKTpOHAa B
HIEPUOMIECKOM TIOJIC.

4. Jndpakius cBeta Ha MHOIOMEPHBIX pelIeTKax. YcioBue bparra s
TPEXMEPHOM pelIeTKH.

6. ®oToHHAas 3arpenieHHast 30Ha. 3aKOH JUCIIEPCUML.

5. OnHomepHbIi hoToHHBIH KprucTaiul. CTon-30Ha. YTJI0Bas XapaKTepPUCTHKA.
6. Metoap! osryueHust GOTOHHBIX KPUCTAIUIOB. CHHTETHUECKUE OTIAJIBI.

7. l'onorpaduyeckas aurorpadusi. ©oTonoaMMepHbie MaTepUabL.

8. NedexTsl B pOTOHHBIX KpUCTALIaX. JleOKaTM30BaHHbIC IEEKTHI.

9. ®oTOHHBIE KBa3UKPHUCTAILIBL.

10. ®OTOHHO-KPUCTAIUTMYECKUE BOJIOKOHHBIE CBETOBO/IBI.



DdenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBCHHBIH TEXHHYECKUH YHUBEPCUTET)
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IacopT KOHTPOJILHOM PAdOTHI

1o AucuuIuinHe «DOTOHHBIE KPUCTAILIBD), 7 CEMECTP

1. MeToauka oleHKH

BrimosHeHHe KOHTPOIBHON pabOTHI sSBIISETCS POPMOIA TEKyIel aTTecTaru (KOHTPOJIS)
[0 TUCIUILINHE, TPEAYCMOTPEHHON yueOHBIM TIAHOM.

KonTposnbHast pabora HampaBieHa Ha 3aKpEeIUIEHHE U IPOBEPKY YPOBHS BIIaJCHUS
yu4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TeMaM U TeMaM MPaKTHYEeCKHX 3aHITHM, a Takxke
(opMUpOBaHHE HABBIKOB CAMOCTOSITEJILHOIO aHaiu3a IpoueccoB U sBieHui. KoHTpoabHas
pabota npoBoautcs mo teme Ne 1-12.

Homep wHIMBHIyanbHOTO 3aaHUs ONPENENIeTCsS MO MOPSAKOBOMY HOMEpPY (aMHIHH
CTYJICHTA B CIIMCKe rpynmbl. Fi3MeHeHre BapraHTa 3a/1aHusl BO3MOKHO TOJIBKO 110 COTJIACOBAHUIO
C MPEIO0/IaBaTENIEM.

KonunuecTBo 3aganuii 10CTaTOYHO JIsl 0O0ECeueHus, KaKI0ro 00yJarouierocs 3ajlanuemM
KOHTPOJIBHON paboTHI.

Cmpyxkmypa KonmponbHOUu pabomul.

1. TuTynpHBIN JUCT (CM. IPUIIOKEHUE)

2. Bsenenue (akTyallbHOCTb, LI€Jb, 3a/1a4H).

3. OcHoBHas 4acTh (3aaHue KOHTPOJIBHOUN pabOTHI).
4. 3axioueHue (BbIBOJBI M PEKOMEHAAIINHN).

5. CHoucok auTepaTypbl U HCTOUYHUKOB.

Bo BBenmenuu GhopMynupyroTcs KpaTko 0OOCHOBBIBAETCS aKTyalbHOCTb, 1I€JIb U 3aJ]1a4H,
JTaeTCsl KpaTKasli XapaKTepUCTHKA CTETIEHU N3Y4EHHOCTH BOIIPOCa.

OcHOBHasi 4aCThb — 9TO OTBET Ha 3aJaHHUi KOHTPOJbHOW paboThl. OH JOIKEH OBITh
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apTyMEHTHUPOBAaHHBIM. [Ipym HEOOXOTUMOCTH OCHOBHAs
4acTh MOXKET ObITh pazbuta Ha Oonee Menkue Bompockl. OHA TODKHA COEpPKATh 00sA3aTeIbHbIC
CCBUJIKM Ha U3yYEHHYIO JINTEPATypy, HOPMATUBHbIE aKThl U HHTEPHET-UCTOYHUKH, O()OPMIICHHbIE
MOCTPAaHUYHO B COOTBETCTBUHU ¢ OUOIHOrpadhuuecKuMu TpeOOBAHHUSIMH.

3aK/Iro4ueHHe: U3JI0KEHHE OOILEro BbIBOJAA M0 M3YYEHHOM MpoOsieMe U INpeasiaraeéMbIX
PEKOMEH AN .

Crmcox  nutepatypsl  odopmisieTcss B COOTBETCTBHHM C  OumOimorpadudeckuMu
TpeOoBaHUSIMU B al()aBUTHOM TMOPSIKE U BKIIOYAET OT 3 A0 5 HCTOYHUKOB (KHHI, cTarei
pPa3HbIX aBTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpbIE OBLIM H3Y4EHBl IPHU
BBIMIOJTHEHUH KOHTPOJIBHOU PabOTHI.

PexoMeHnyercst uznaraTh MbICIH 10O CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaeruro:

OO0bemM KOHTpPONBHOH paboTsl 10 10 cTpaHMIl MAaNIMHONMHMCHOTO TeKcTa ¢opmara A4.
[Mpudt Times New Roman, 12. Hymepanus cTpaHuil CKBO3Has, B HIKHEH 4YacTH JIUCTA IO
ueHTpy apabckumu nudppamu. KoHTposnbHas pabora A0KHA OBbITH OTPEAAKTUPOBaHA, HE
coniepkath ophorpadudeckux, CHHTAKCUMYECKUX U CTUJIEBBIX OLIUOOK.

KontponbsHas pabora mpenocTaBisieTcsi JJsl MPOBEPKH B AIIEKTPOHHOM BHJIIE B CPOK,
YCTaHOBJICHHBIN MpernoaBaTeneM. [Ipu monoxxurenbHOM pe3ynbTaTre OlEHUBAHUS KOHTPOIHHON
paboThl cTynmeHT €€ pacmedaThlBaeT, IepenaeT Ha Kadeapy W 3allMiiaeT 0 CECCHU B
Ha3HAaYeHHOE TpernojaaBareneM BpeMmsa. [lo pesynbratam 3amUTbhl CTYIACHTY BBICTABIISAETCS
OLICHKa B COOTBETCTBUHU C KPUTEPUSMU, IPUBEEHHBIMU B II. 2 Hactosuiero Ilacnopra.



KontponbHas padota npoBoauTcs o temam 1-12, Bkimrouaer 10 3aganuii. Beimonusercs

IINCbMCHHO.

. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHS, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB I0CTUKEHUSI KOMIIeTeHIIUMH

OOue mpaBuiia BBHICTABICHHS OICHOK TEKYIIEH aTTecTallii OMpPEeAeISIoTCs OaIbHO-
PEUTUHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaJIbHBIM akToM HI'TVY.

KouTtponbHasi pabora BBHINOJHEHA HA NPOABMHYTOM YpPOBHE, €CIIM CTPYKTYypa,
conepkanne u odopmieHne paboTbl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOJIBHOM
paboThI COTIacOBaHbl, TEKCT JJOTUYHO BBICTPOCH U SIBJIAETCS aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKH
Ha HOPMATHBHBIC JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. Pabora mpencraBinena assi mpoBEpKU
B YCTAHOBJICHHBIE CPOKU. AHAIN3 KaXJI0T0 U3 Pa3/eloB KOHTPOJIbHOU paboThl CBUIETEILCTBYET
0 TOM, YTO COBOKYITHOCTh PE3YyJbTATOB €€ BBIOJHEHHUS M COOTHECEHHBIX C HUMHU MHIMKATOPOB
JTOCTHKEHHUSI KOMIIETEHIIMI HE COAEPKHUT MPOoOesioB. 3aKperieHHbIe 32 KOHTPOJIbHOU paboToi
KOMIIETEHIINH COPMHPOBAHBI HAa TMPOJABUHYTOM YypoBHe. OreHka cocrtaBisier om 25 do 30
bannos.

KontponbsHas paboTa BeIIOIIHEHA HA 6a30BOM YPOBHE, €CIIH CTPYKTYpa, COJACpKaHUE U
opopmiieHre paboOThl COOTBETCTBYET TPEOOBAHUAM, HO paboTa COACPKHUT EAUHUYHBIE HE
IPUHLMIINATIbHBIE OIIMOKM, HCIpaBJIEHHBbIE IOCIE 3aMeuyaHuil mnpenojasaTens. Bce wacTu
KOHTPOJIbHOM pabOThl COTJIACOBaHbI, TEKCT JIOTUYHO BBICTPOEH U SBISETCS AaBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI W aKTyallbHYIO JHuTeparypy. Paborta
IpeJCTaBlIeHa JJisi MPOBEPKH B YCTAHOBIEHHBIE CPOKUA. AHAIM3 KaXIOr0 U3 Ppa3/iesioB
KOHTPOJILHON PabOThI CBHIIETEIBCTBYET O TOM, YTO COBOKYITHOCTh PE3YJbTATOB €€ BBIMIOJHEHUS
U COOTHECEHHBIX C HUMU MHIUKATOPOB JIOCTHKEHUSI KOMIIETEHIIUI CONEPKUT HECYIIECTBEHHbIE
poOeIbl. 3aKpPeTUICHHBIC 32 KOHTPOJIBHOW pabOTOW KOMITIETEHIIUU CHOPMHUPOBAHEI Ha 0a30BOM
ypoBHe. Oruenka cocrasiset om 20 do 25 b6annos.

KonTtponbsHas paboTa BHIIIOJIHEHA HA MOPOTOBOM YPOBHE, €CIIU CTPYKTYpa, COACpIKaHuE
u odopmieHue pabOThl COOTBETCTBYET TpeOOBaHUSAM, HO paboTa COJSPKHUT OIIMOKH,
HEOJIHOKPATHO HCIpaBisieMble MTOCIIE 3aMEeYaHui rpenogaBaTesis. YacTu KOHTPOJIbHOM paOboThI B
[[EJIOM CcOorjacoBaHbl. [IpHUCYTCTBYIOT CCBHUIKM Ha HOPMATHUBHBIE JOKYMEHTHI M aKTYyaJdbHYIO
auteparypy. Pabora npencraBiieHa sl IPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KKIOTO U3
pa3ziesioB KOHTPOJIbHONH pabOThl CBUIETENHCTBYET O TOM, YTO COBOKYIHOCTb PE3YJIbTaTOB €€
BBITIOJIHEHHUSI U COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHS KOMIETEHIIUH COAEPKUT
npobOenbl. 3akperuieHHble 3a KOHTPOJBbHOM paboToil KommeTeHuuu CcGhHOpMUPOBAHBI Ha
noporoBoM ypoBHe. OluieHka coctaBiser om 15 0o 20 bannos.

Kontponbaas paboTa cuuTaeTrcs He BBINOJHEHHOH, €CIM CTPYKTypa, COJEp>KaHUE H
odopmienne paboThl HE COOTBETCTBYET TPEOOBaHUSAM, paboTa COJEPKHUT CYIIECTBEHHBIE
OIIMOKY, HE UCIIPABJICHHBIE MTOCIIE 3aMeUaHuil nmpenoaBarens. YacTH KOHTPOIbHON pabOThI
He corjacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC JOKYMEHTHI H AaKTYaJIbHYIO
auTepaTypy. Pabora He mpeacraBieHa A MPOBEPKH B YCTAaHOBIEHHBIE CPOKH. AHAIU3
KQXXJ0r0 M3 Pa3/iejioB KOHTPOJIbHON pabOThl CBUIETEIBCTBYET O TOM, YTO COBOKYIHOCTH
pe3yNbTaTOB €€ BBIMOJIHEHUS M COOTHECEHHBIX C HHUMU WHJIUKATOPOB JOCTHIKCHUS
KOMIIETEHIIM HE COJEPKUT MHOXECTBO CYIIECTBEHHBIX IMPOOENoB. 3aKkperuieHHbIe 3a
KOHTPOJIbHOM paboToii komrnereHuuu He chopmupoBanbl. OueHka coctasisieT om 10 0o 15
bannos.

2. IIxaja ouneHkKH

KonTtponbHast pabora kak ¢opma TeKymield arrecTanu (KOHTPOJS) MO JUCIUILIINHE
CUMTAETCSl YCIIEUTHO BBIMIOJHEHHOW, €CIM CyMMa IOJNyYeHHBIX OajIoB MO BCEM €€ 3aJlaHHsIM



cocTaBisieT oT 15 1o 20 0aJUI0B BKIFOUHTEIIHHO.

B oOmeli oneHke MmO IUCHUILIMHE Oaulbl 3a BBIMOJHEHHUE KOHTPOJIBHOW pabOTHI
YUUTBIBAIOTCS B COOTBETCTBUM C IpaBUJIaMM OaJIbHO-PEHTUHIOBOM CHUCTEMbl M TaOmuLei
COOTBETCTBHUS OAIJIOB, TPAJUIIMOHHOW OleHKH 1 OykBeHHOH ornenku ECTS, ycraHOBIEHHBIMH B
HI'TY.

3. IlpumepHblii nepeyeHb 3a1aHUI (BAPMAHTOB) KOHTPOJIbHON PadoThl

1. MasTHHKOBBIE M IIEKTPOHHBIE 4achl HA TMOBEPXHOCTH 3€MIIH MOKAa3bIBAIOT OJAMHAKOBOE
BpeMsi. CpaBHHMTE MOKa3aHUS TUX YACOB 3a CYTKM B ClIydasx, KOr4a OHM MOJHATHI HA
BBICOTY | KM U OmMyIeHkI HAa T1yOuHy 1 KM.

2. VYrpyruif MSYMK JBHKETCS BEPTHUKAIBHO MOJ ICHCTBMEM CHJIBI TSUKECTH, OTCKAaKWBas OT
TrOpPU30HTANBLHOrO crona. HapucoBars rpamk 3aBUCHMOCTH CMELIGHHS OT BPEMEHH H
¢azoBsrii mopTpeT KoeOaHMIA.

3. Yacruiua macchel m HaXOAUTCS B OJHOMEPHOM CHJIOBOM MOJIE, TAE €€ MOTeHIMAIbHAs YHePrus
3aBucutT OT koopauHatel x kak U(x)=U,(l-cosax), rae U, u a — NONOKUTENbHBIE

nocrosHHble. HaiiTu nepuoa maneix koneGaHui 4aCTHIBI OKOJIO TIOJ0KEHUSI PaBHOBECHS.
4. OnpenenuTs MOJIOKUTENBHYI) MOIIHOCTE BBIHYXIEHHBIX KOJI€OaHUI, (P)/(P)m , Kak

GyHKIHI0 JOOPOTHOCTH OCLUIIIATOPA.
5. Jlns pe3oHaHCHOTO OOHApY)KEHUS MajbIX BBIHYKJIAIOLUIMX CHJ MCHONB3YETCS KPUCTALI

candupa, a06poTHOCTs KoToporo Q =10 u €acToTa COGCTBEHHBIX KoMebaHmit @) =104

I'u. OHpCHEHI/ITb BpeMsiA, B TCYCHHUC KOTOPOro B MOHOKPHUCTAIC YCTAHABIWBAKITCH
CTalMOHAPHBIC KonedaHus ¢ MOMEHTA BO3AeHCTBUSA BbIHy}K,[[aI-OLU,eﬁ CHIIBI.
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BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopt pedepara

o aucuuminae « DOTOHHEBIE KpUCTaJlJIbD», 7 CEMECCTP

B ToM cityuae, eciiu B yueOHOM IJ1aHE 3aIJIaHUPOBAH pedepar, TO pa3paboTUHK 3arMoIHSET
nacnopt pedepara

1. MeToauka OlleHKH

Bremonnenue pedepara sBusercs (opmoil Tekymel arrectanu  (KOHTPOJIS) IO
JTUCIUILIMHE, TPEAYCMOTPEHHON y4eOHBIM TTAHOM.

Lens w 3amaun pedepara: yriayOlieHHE MW PACHIMPEHHE TEOPETUYECKUX 3HAHWUK TI0
doronnsiM Kpuctamiam. PedepupoBanue mnpennonaraeT U3I0KEHHE MaTepHalia Ha OCHOBE
Kiaccupukanum, 0000IIeHNs, aHAIM3a U CHHTE3a OJHOTO MIIM HECKOJIBKMX HCTOYHUKOB HAyYHO-
TEXHUYECKOH TUTEPATypPHI.

Pedepar BoimonHseTCS MHAMBUIYATBHO CTYACHTOM IO OJHOM M3 TeM, IPUBEICHHBIX B II.
4 nacrosmero [lacopra. CtyzneHT BrIOMpaeT TeMy pedepata o nocineanen mudpe (uudpam) B
HOMEPE 3aUETHON KHUKKH (CTYZACHUYECKOro OUiIeTa).

KonuuectBo TeM pedepaToB 10CTaTOUHO AJisi OOECHICUCHUS WHIUBUAYATbHOW TEMATUKU
JUTSL KXKI0TO 00y4Yaromierocs.

3amMeHa TeMbl OCYIIECTBISETCS IO COIJIACOBAHUIO C IIpernojaBaTelieM U3 4YHuCIa
PE3EepBHBIX (HE 3aHATHIX) TEM.

[lepen nauamom pabOThI HAJ TEMOU CTYACHT JOKEH 03HAKOMUTHCS C TUTEPATYPOl.

[IperoaBaTens OCYIIECTBISET PYKOBOJICTBO M OKA3bIBAET KOHCYJIBTAIMOHHYIO TOMOIIIb.

Pedepart cocTout u3 cieayromux yacTeii:

TutynbHbIN TUCT (CM. HUXE)

BBenenue (akTyanbHOCTB, 11€11b, 33/1a4H)
OcHoBHas 4acTh

3axiroueHue (BbIBOJIbI, PEKOMEHIAIINN)
Crucok JiuTepaTypbl 1 HCTOYHHKOB
[Tpunoxenus (mpu HEOOXOAMMOCTH)

3auMCTBOBaHHME MaTepHalla W3 HAYYHBIX M HWHTEPHET-MCTOYHUKOB COIPOBOXKIACTCS
COOCTBEHHBIMH KOMMEHTApHUSMHU CTYJEHTA MO MOBOAY TEX WU WHBIX MOJIOXKEHUN MPUHIIUIIOB,
3aKOHOMEPHOCTEH, WMEeT IIOCTpPAaHHYHBbIE CHOCKH, BBHINIOJIHEHHBIE B COOTBETCTBHH C
oubmorpadudyeckuMu TpeOOBaHUSIMHU.

Tpebosanus k opopmaenuro:

O6bem pedepara 10 10 crpanun mammHONMUCHOTO TekcTa popmarta A4. pudt Times
New Roman, 12. Hymepauus cTpaHull CKBO3Has, B HWKHEH YacTH JIMCTA IO IEHTPY apaOCKUMHU
nudpamu. PabGota nmomkHa OBITH OTPEAAKTHPOBAHA, HE COACPXKaTh opdorpaduuecKux,
CHHTAaKCUYECKHUX M CTHJICBBIX OIIMOOK.

Pedepar B ycranoBieHHbIE CpOKH craeTcsi Ha kadeapy ans mpoBepku. [IpemonaBatens
OIICHMBAET KayecTBO Pa0OTHI, OTMEUAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEAOCTAaTKU padOThI U
OTIpeNieNsieT, IOMyCKaeTcsl I OHa K 3amuTe. [Ipr HeoOX0IMMOCTH MperoaaBaTesib BO3BPAIIAET
pedepar CTyAeHTy Aisi H0paOOTKH U yCTaHABIMBAET CPOKHU €ro MOBTOPHOTO MPEIOCTaBIICHUS
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st poBepku. [lo Bcem 3amedaHusM MpenoAaBaTelss CTYACHTOM JOJDKHBI OBITh CHETIaHbl
HEOOXO0IUMBIC UCTIPABIICHUS U IOTIOJTHESHHS IO 3aIIUTHI PAOOTHI.

[Ipy MONOXKUTENFHOM pe3ylbTaTe OILICHUBAHUA CTYIEHT pacredarbiBaeT pedepar,
nepeaaeT ero Ha Kadeapy W 3alumiaeT myOIMyHO Tepesa CBoel y4eOHOW TPYNIoN 10 CeCCHH B
Ha3HAYeHHOE IMperojaBaTesieM BpeMs. 3amuTa pedepara COCTOUT B YCTHOM COOOIICHHH O
pe3ynbrarax paboThl M OTBETaX HA BOMPOCHL. B mporiecce 3anuThl BBISBISETCS YPOBEHb 3HAHHIMA
CTYJEHTA, CTENIEHb €r0 CAaMOCTOSITEIbHOCTH MPH BBINMOIHEHUU paboThl. [1o pe3ynbraram 3amuTh
CTYJICHTY BBICTABIISIETCSI OIlEHKAa B COOTBETCTBHUH C KPUTEPHUSIMHU, IMPUBEICHHBIMH B 1. 2
Hactosuero [lacrnopra.

2. Kpurepum oOueHKH Ppe3yJbTATOB OOYYE€HHUSI, COOTHECEHHBIX C YPOBHSAMHU
OCBOEHUSI HHANUKATOPOB JOCTHKEHUSI KOMIIETeHI[HIi

OOwue mpaBuiia BBICTABICHHS OLCHOK TEKYLIEH aTTecTaluy ONpeAesstoTcs: OaibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

Pedepar BbImoTHEH HAa MNPOABMHYTOM YpPOBHE, €CIM CTYIEHTOM O0OCHOBaHa
aKTyaJbHOCTb TE€MBbI, I'PaMOTHO C(OPMYIMPOBAHbI 1IeJb U 337a4l paboThl; pedepar BHIIOIHEH
CaMOCTOSITENIFHO; TEMa HCCIIEOBAHUS PACKPBITA IOJHO W HEMPOTHBOPEYHMBO; CTYIEHTOM
IIPOIEMOHCTPUPOBAHO yMEHHME padoTaTh C HAYYHOM JIMTEPAaTypod M HMHBIMU HCTOYHHMKAMU;
pabora odopmieHa B COOTBETCTBHMU C TPEOOBAHUSMH; CllaHA MPENOAABATEII0 B YKa3aHHBIC
CPOKM M HE BO3Bpaulajach JUIsl J0paOOTKH; JaHbl IOJHBbIE M pa3BEPHYTbIE BBIBOJBI U
PEKOMEHIANNH; Ha 3aIIUTe CTYJCHTOM KPAaTKO M JIOTHYHO M3JIOKEHBI OCHOBHBIE TE3WCHI, JaHBI
apryMEHTHPOBAaHHBIE OTBETbl Ha BONPOCH ayAuTOpud. COBOKYMHOCTb 3aIllIAHUPOBAHHBIX
pe3yabTaTOB U COOTHECEHHBIX C HUMHU HWHIMKATOPOB JAOCTIDKEHHS KOMIIETCHIIMHA HE COJEPKHT
npo0enoB. 3akperuieHHble 3a pedeparoM KOMIETEHIMH c()OpMUPOBaHBl Ha IMPOJBUHYTOM
ypoBHe. OrueHka coctaBisier om 25 0o 30 6annos.

Pedepar BbIoNHEH Ha 6a30BOM YpOBHE, €CIIM CTYJAEHTOM OOOCHOBaHAa aKTyaJlbHOCTb
TEMBI, TPaMOTHO C(HOPMYIUpPOBaHBI IeNb W 3a7a4d  paboTel; pedepar  BBHITOIHEH
CaMOCTOSITENIBHO; TEMa MCCIIEOBAHUS PACKpPbITa, HO HMEIOTCA HEKOTOpble HETOYHOCTH B
U3JI0KCHUU MaTepualia; CTyJISHTOM MpPOAEMOHCTPHPOBAHO yMEHHE pabdoTaTh € Hay4yHOU
JUTEPATypod M MHBIMM HMCTOYHHMKAMHU; paboTa odopmiieHa B COOTBETCTBUM C TPEOOBaHUSIMU;
C/llaHa TMIPETO/aBaTeNli0 B yKa3aHHBIE CPOKM M OJHOKPATHO BO3BpAIlAIaCh CTYACHTY JUIS
HE3HAUUTENbHON OpaOOTKH; B 3aKJIIOYEHUH JaHbl BBIBOJBI U PEKOMEHIALMH; B 3aLIUTHON pedn
CTYZICHT KpaTKO M JIOTUYHO W3JI0KUJ OCHOBHBIE TE3UCH, HO WCIBITBIBA] HEKOTOPHIC
3aTpyAHEHUs NpU OTBETE€ Ha BONPOCHl ayauTopuH. COBOKYNHOCTh 3aIllIaHUPOBAHHBIX
pe3yabTaTOB M COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTH)KEHUS KOMIIETECHIIMHA COJEPKHUT
HECYILECTBEHHbIE MpPOOesbl. 3aKperuleHHble 3a pedepaToM KOMIIETEeHLUH c()OpMUPOBaHBI Ha
6a3oBoM ypoBHe. OneHka cocrapiset om 20 do 25 6annos.

Pecdepar BbIOJIHEH HA MOPOrOBOM YpPOBHE, €CIIM CTY/IE€HTOM OCO3HAETCS aKTyalbHOCTb
TEMBI, KpaTKO c(pOpPMYIHPOBaHBI LEIb U 3a/1a4l padOThl; pedepar BHIIOIHEH CAMOCTOSATENbHO;
TeMa MCCIIE0BAHUS PACKPBITA, HO OTCYTCTBYET JIOTUYECKas [1OCIEI0BATEIbHOCTD B CYXKICHUSX;
HE BbIIEpKaH 00BEM pedepara; pabora odopMieHa B COOTBETCTBHU C TPeOOBAaHUSMH; CIaHA
IPEIoJIaBaTeNo B yKa3aHHbIE CPOKU, HO HEOJHOKPATHO BO3BpAIllAJIach CTYAEHTY IS 10pPa0OTKHU;
B 3aKJIIOYCHUU JaHBI KpaTKUE BBIBOJBI; 3alIuTa pedepara BeI3BaJIa y CTYACHTA 3aTPYAHCHUS B
YacTU apryMEHTAallud [OJYYEHHBIX BBIBOJIOB M YMEHMsI OTCTaMBaTh CBOIO TOYKY 3pPEHHUS.
COBOKYIIHOCTh  3aINTAHMPOBAHHBIX PE3yJbTAaTOB M COOTHECEHHBIX C HHMH HHIUKATOPOB
JOCTHO)KEHUSI KOMIIETEHIIMHM COEPKUT CYLIECTBEHHbIE MPOo0esbl. 3aKpeIuieHHbIe 3a pedepaToM
KOMIETEHIIMH c(hOPMHUPOBAHbI HA IOPOroBOM ypoBHe. OLeHKa coctasisieT om 15 0o 20 bannos.

Pedepar cunraercs He BbINOJTHEHHBIM (HUXKE IOPOrOBOIO YPOBHSI), €CIIU CTYACHTOM HE
OCO3HAHA AaKTYaJbHOCTh TEMBl HCCIEIAOBAaHUS, LENb M 3amadd paboTel cHOopMyITHpOBaHBI



dopmanbHO; pedepaT BBIMOIHEH HE CaMOCTOSTENBHO, COJCPKHUT MPUHIMITHAIBLHBIC OIIMOKH;
TeMa WCCIEAOBaHHUS HE PACKpBITAa;, HE BBIIEpKaH 00BEM pedepara; pabora odopmiecHa ¢
HApYLIICHUSIMH TIPEIbIBISIEMBIX TPEOOBAHHIA, HE CIaHa IPENO/IaBaTeli0 B YKa3aHHBIC CPOKH;
nopaboTka pedepara CTyJACHTOM HE MPHBEJA K €r0 KaYeCTBEHHOMY YIIYUIICHUIO; OTCYTCTBYIOT
BBIBOJIBI U pekoMeHaanuu. COBOKYITHOCTh 3aIUTAHUPOBAHHBIX PE3yJIbTATOB U COOTHECCHHBIX C
HUMH HWHJIAKATOPOB JOCTHIKCHHS KOMIICTEHIMH COICPKUT MHOYKECTBCHHBIC CYIICCTBEHHBIC
npoOerbl. 3akperieHHbIE 3a pedepaToM KOMIETeHIMH He copMupoBanbl. OlEHKA COCTaBIISIET
Mmenee 15 bannos.

3. Ixana oueHKH

Pedepar kak ¢opma TEKymero KOHTPOJIS IO JUCHMIUIMHE CUMTACTCS YCIICIIHO
BBITTOJIHEHHOH, €CITM CyMMa TTOJTy4eHHBIX 0aJutoB cocTaBisieT oT 15 10 30 6ayuioB BKIIIOYHTEIBHO.

B oOmieit orneHke mo AuCHUIUIMHE Oayuibl 3a BBIMOJHEHHE pedepara ydHUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUJIaMU OAJTbHO-PEUTHHTOBOM CHUCTEMBI M TAOJIUICH COOTBETCTBUS OAIUIOB,
TpaIULMOHHOMN o1leHKU 1 OykBeHHOI onlenku ECTS, ycranoBnenusiMu B HI'TY.

4. IlpuMepHbIii nepedyeHb TeM pedepaToB

1. TexHonorus MOTy4YeHUS] CUHTETHUUYECKUX oOmajoB. PacueT mokaszaTens MpenoMIICHHUS
3G (dEeKTUBHBIX CJIOEB Ha MNpUMEepe KyOMYeCKOH H TEeKCaroHaIbHOH CTPYKTYp
CHHTETMYECKOr0 OIajla COOTBETCTBEHHO B  HampaBieHusix [111] wu  [100].
['eTepocTpyKTYphI 1 KX CHIEKTPHI.

2. CDOTOHHO—KpI/ICTaJ'IJ'II/I‘leCKI/IC BOJIOKOHHBIC CBCTOBOABI - YCTpOﬁCTBO, 1810)7050005001
I[GflCTBHH, TEXHOJIOTHA U3TOTOBJICHU A, IPUMCPBI HpHMeHeHHﬁ.

3. Jledextsl B (OTOHHBIX KpUCTAIaX (METOABI TIIONyYCHHUS, JIOKAJM30BAaHHBIC W
JIeTTOKATN30BaHHbIE EPEKTHI).

4. ®OTOHHO-KPUCTAININYECKUE MHUKPOCXeMbl POTOHHO-KPUCTAIIIMYECKHE MHUKPOCXEMBI
(MaccuBHBIE U AKTUBHBIE 3JIEMEHTHI,, IPUHLIUI paOOTHI, IPUMEPHI ).

5. ®OTOHHO-KPUCTATUIMYECKHE CEHCOPBI (PUHIUT pabOThI, IPUMEPHI).
6. KBazukpucramisl 1 OTOHHBIE CTEKIIA

7. 3D nazepnas nutorpadus. [Ipumenenus s GOTOHHBIX KPUCTAILIIOB.



