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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMMETEeHLMM 1 ONTOMHGOPMAaTUKK
MK-1/IK. 2 Mpoun3BogMT aHan13 UCXOAHbLIX TPeboBaHWI K NapameTpam
pa3pabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprbopa;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, I'IpOGKTVIpOBaH6VIIO M KOHCTPYMPOBAHMIO B COOTBETCTBIN C
KOMTMETEHLMM TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B 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

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IK-1/1IK. 2 IIpou3BoAuT aHAJIN3 MCXOAHBIX TPeGoBaHMIl K IapaMeTpaM
pa3padaTbIBaeMOro oNTHKO-3JIEKTPOHHOIO IpHOopa;

HOMEHKNATYPY, XapaKTeEPUCTUKN U CBOICTBa CTEKJ'IOO6pa3HbIX, KPUCTA/IUTMHECKUX,
NONNKPUCTITNYECKNX N NONUMEPHBIX ONTUYECKNX MaTepnasioB,

Nekuwnn; MNpakTnyeckme 3aHATUS;
J1abopaTopHble paboThl;

3Talbl TEXHO/IOTMYECKNX MPOLECCOB U 060py,CI,OBaHV|e OnTNYECKOro Npon3BoacTBa,

Nekuwnu; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

IIK-2/1IK. 1 Paspa6aTpiBaeT (pyHKIMOHATHbHBIC H CTPYKTYPHBIE CXEMBI
ONTOTeXHHKH, ONTHYECKHX H ONTHKO-31eKTPOHHBIX NPHGOPOB H KOMILIEKCOB
¢ onpenesieHneM (PU3NYeCKUX NPHHIHIIOB IeCTBHUS YCTPOICTB, HX CTPYKTYP
¥ YCTAHOBJIEHHEM TeXHHYECKUX TPeGOBaHUI HA OTHeJbHbIE OJIOKH H
3J1eMeHThI

TUMbI N METOAbI N3TOTOBJIEHNA ONTUYECKNX HOKprTMﬁ;

JNekuwnn; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas pabota

OpraH130BaTh NPOLIECC BXOAHOrO KOHTPO/S MapamMeTpoB ONTUYECKUX MaTepUarnioB
1 BbIXOAHOIO KOHTPO/IS NapaMeTPOB ONTUYECKMX AeTasel, CUcTeM 1 NprGOpPOB.

Nekuwnn; MNpakTnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas pabota

3. CogepxkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
Tembl nekuuii Hackl |opme npakT. | o e | AccTwkenns | YUebHas e TeNIbHOCTh

noar., vac. PMEl, ' KOMMeTeHUWIA

Cemectp: 4

AupakTudeckas egnHuua: OnTrUYecKoe MaTepuanoBefeHme

1. OpraHu3aums npov3BoACTBa 1 0 0 AK-1/MK.2 | Nexuus

ONTUYeCKOro cTekna B Poccum ' 4

2. ObLan xapaKTepucTnKa

tian XapaKTep 1 0 0 MK-1/MK.2 | Nekuyms

COCTaBa OMTUYECKUX CTEKO/

3. HoBble onTnyeckume

BeCLIBETHbIE CTEKNa 1 0 0 MK-1/MK.2 |Jlekuyus




4, DN3NKO-XUMUNYECKUE

CBOICTBa CTeKNa. TBepaoCTb 1 0 0 MK-1/MK.2 |Jlekuus
Nno COLNMNOBbLIBAHNIO
5. LIBeTHOe onTnyeckKoe 1 0 0 MK-1/MK.2 | Mexuws
CTEKNO
6. OnTnyeckoe KBapLeBoe MK-1/1MK.2,
CTeKNo 1 0 0 MK-2/mK.1 |/Texum
7. DOTOXPOMHbIE CTeK/a 1 0 0 MK-2/MK.1 |Jlekyus
8. CTekna Ans aKTUBHbIX Ten 1 0 0 MK-1/MK.2 | Nekups
OKI
9. Ctekna npo3payHble B IK MK-1/TK.2,
06nacTn cnekTpa 1 0 0 MK-2/MK.1 Tleuus
10. Crexna 1 0 0 MK-1/MK.2 | Nekuyms
CBeTopacceuBsaroLLme
11. OnTUYecKkme cUTabl 1 0 0 MK-2/MK.1 |Jlekyua
12. MNonnmvepHble Matepuabl 1 0 0 MK-2/MK.1 (Nekumns
13. Kpuctannunyeckue
matepuabl. CBoicTBa 1 0 0 MK-1/MK.2 |Jlekyua
KpWCTan/ioB
14. BolpawmsaHuve kpuctanios| 1 0 0 MK-2/MK.1 (Nekumns
15. OnTnyeckme NK-1/MK.2,
MosIMKpUCTa/bl (KepaMuka) 1 0 0 MK-2/MK.1 Tlexuus
16. HopmupyeMble napameTpbl
KayecTBa ONTUYECKOro CTEKNA. 1 0 0 NK-1/TK.2, NeKuMs
Cunctema HOpMMPOBaHUA MK-2/MK.1 4
napameTpoB
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl 1a00PATOPHBIX PAOOT | Hack! |dopuenpakt. | o o K00 | AocTkerust | YYeOHAs JesATe/IbHOCTb
noar., yac. KOMNeTeHUUN
CemecTp: 4
AunpakTndeckas eguHuua: ONTUYeCKoe MaTepuasioBefeHne
1. PN3NKO-XMMNYeckme 2 0 5 NK-1/MK.2, Na6opaTonHas paGoTa
CBOWCTBa CTeK/1a MK-2/MK.1 paTopHas p
2. Crekna npospacikibie 8 VK 2 0 2 MK-1/MK.2 [NabopaTopHas paboTa
06/1acTL CnekTpa
MK-1/TK.2,
3. OnTnyeckume cutanbl 2 0 2 AK-2/MAK 1 JabopaTopHas paboTa
4. NonnmepHble Matepuabl 2 0 2 MK-2/MK.1 [/labopaTopHas paboTa
TeMbl NPaKTUYECKNX VIBHAXB | Agriupre | VIHAVKATODSI
o Yacbl |hopme npakT. poctwkeHns | YyebHaA AeATeNIbHOCTb
3aHATUN noar., yac. (popmbl, 4ac. KOMMeTeHUniA A
Cemectp: 4

AvpakTnyeckas eanHmua: ONTUYecKoe MaTepuanoBeeHme




1. Obuias xapakTepucTuka 3 2 2 MK-2/TK.1 | MpaKTudeckoe 3aHsTve
cocTasa ONTUYeCKUX CTEKOS

2. ®OTOXPOMHbIE CTeKNa 3 2 2 MK-1/TK.2 |MpaKTnyecKoe 3aHaTme
3. Onmuseckve 4 2 2 MK-1/MK.2 |MpakTuueckoe saHsTie
MosIMKpUCTaI/bl (KepaMuka)

4. Hopmupyewbie napamerpb! 4 4 4 MK-2/TK.1 | MNMpakTuyeckoe 3aHATNE
KayecTBa ONTUYECKOro CTeK/a

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2
o ®opmbl opraHuszaumy | CoaepkaHue NPaKTUYecKol NOATOTOBKU
Ne TeMbl 3aHATUIA P pranvisat Aep P A
3aHATUIA (Bnabl pabor)

1 O6LLas xapaKTepucTMKa cocTaBa onTuyeckumx| Mp BbINONHAET ceaytoLLme BUabl paboT:

cTekon 13y4atoT COCTaB M CBOMCTBA ONMTUYECKUX
CcTekon
2 dOTOXPOMHbIE CTEKNA Mp BbINONHAET CeaytoLLme BUabl paboT:

M3y4yaloT XapaKTePUCTMKN U CBOMCTBA
(DOTOXPOMHBIX CTEKO.

3 OnTuyeckue NosmKpucTanbl (kepamika) | Mp BbINoMHseT crefytoLLye BuabI paboT:
M3yYatoT CBOWCTBA U XapaKTEPUCTUKM
ONTUYECKON NOMVKPUCTAIIbI KEPAMUKM

4 HopMupyeMmble napameTpbl KauecTsa Mp BbINonHseT crefyoLLye Bkl paboT:
OMTWYECKOTO CTEKNTA M3yYatoT HOPMMpPYeMbIe NapameTpbl
KayecTBa OMTWNYECKOTO CTeKNa

3.2 CamocToATeNbHast paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Yacbl Ha
Ne Buabl camocToAaTeNIbHON paboTbl pocTvkermna | - e oty b Tl
KOMMeTeHL WA Y 4
CemecTtp: 4
1 |KypcoBasi paboTa |I'IK—2/I'IK.1 |30 0

: TexHonorus nponsBoACcTBa ONTUYECKUX AeTaneli : y4ebHO-MeToanYecKoe nocobue / B. V. Llamkanosuu,
H. O. CtapocoTHuKoB, A. C. Kosepyk, B. O. KysHeunk. — MuHck : BHTY, 2017. — 97 ¢c. — ISBN
978-985-550-635-6. — TeKCT : 3MeKTPOHHbIN // J1aHb : 3N1eKTPOHHO-6MbmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/248606 (gaTta obpaieHuns: 24.03.2023). — Pexxum JoCTyna: 475 aBTopus.
nosib30BaTeNei.

2 |[MoprotoBka K 3aHATMAM |FIK-1/FI K.2 |40 2

: TexHONorus NPon3BOLCTBa ONTUYECKMX feTanei : y4ebHO-MeToaMYecKoe nocobue / B. W. LLlamkanosuy,
H. O. CtapocoTHuKoB, A. C. Kosepyk, B. O. Ky3Heunk. — MuHcK : BHTY, 2017. — 97 ¢. — ISBN
978-985-550-635-6. — TEeKCT : 3/1eKTPOHHBIN // JlaHb : 3N1eKTPOHHO-616moTeuHas cuctema. — URL:
https://e.lanbook.com/book/248606 (faTa obpaieHuns: 24.03.2023). — Pexxum JocTyna: 4715 aBTopu3.
no/b30BaTeneil.

3 |lMoaroToBKa K atTectayumm | MK-2/TMK.1 |32 0

. TexHOonorns Npov3BOACTBa ONTUYECKMX AeTanel : yuebHo-MeToAmMuecKkoe nocobue / B. L. Llamkanosny,
H. O. CrapocoTHuKoB, A. C. Kosepyk, B. O. Ky3sHeunk. — MuHck : BHTY, 2017. — 97 c. — ISBN
978-985-550-635-6. — TeKCT : 3M1EKTPOHHbI // J1aHb : 3NeKTPOHHO-6161MoTeYHas cuctema. — URL:
https://e.lanbook.com/book/248606 (naTta obpaiieHuns: 24.03.2023). — Pexxum JoCTyna: 475 aBTopu3.
M0/b30BaTeNe.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
;Z?rnélgwaeanlBe y4ebHbIX 3E5C

4. MpaBuna aTTecTaumm 06ydatoLLMXCa No AUCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anibHO-penTUHIOBas cUcCTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

Kpatkas nHpopmaumsa o bPC npvseseHa B 1abn. 4.1.

Tabnuua 4.1
MwuH. o
OueHMBaeMble BUAbI AeSATENIbHOCTM 06y4YatoLLmxcs 6ann | MaKcuMabHbIiA 6ann
CemecTp: 4
Jlabopamopnas: 10 20

KoHTponmpytoLye MaTepransl (CNMCOK BOMPOCOB) NPUBOAATCS B “"TEXHONOrMs NPOM3BOACTBA ONTUYECKUX feTaseld : y4e6HO-MeToaMYeckoe nocobue / B. U.
LLlamkanosuy, H. O. CtapocoTHnkos, A. C. Kosepyk, B. O. Ky3Heunk. — MuHck : BHTY, 2017. — 97 ¢. — ISBN 978-985-550-635-6. — TeKCT : 3NeKTPOHHbIA // JlaHb :
3M1EKTPOHHO-61bnoTeuHas cuctema. — URL.: https://e.lanbook.com/book/248606 (fata obpatenus: 24.03.2023). — Pexxnum AocTyna: A5 aBTOPM3. Nonb3osaTenei.”

IIpaxmuyeckue 3ansamusi: | 10 20

KoHTponupytoLme MaTeprasbl (CAMCOK BOMPOCOB) MPUBOAATCA B “TeXHONOrMsA NPOM3BOACTBA ONTUYECKMX [eTaseld : y4ebHO-MeToagnyecKoe nocobue / B. U.
Lllamkanosuy, H. O. CtapocoTHukos, A. C. Kosepyk, B. O. Ky3Heunk. — MuHck : BHTY, 2017. — 97 ¢. — ISBN 978-985-550-635-6. — TeKCT : a71eKTPOHHbIA // NlaHb :
9/71EKTPOHHO-6MbMOTeYHas cucTema. — URL.: https://e.lanbook.com/book/248606 (naTa o6patuenus: 24.03.2023). — Pexxum AocTyna: A5 aBTOpM3. Nonb3osaTenei.”

Kypcosas paboma: 20 100 (8 cocmas 6annos 3a
KP)

KoHTponupytoLmne Matepuanbl (CMMCOK BOMPOCOB) NPUBOAATCA B “TeXHONOMMA NPOM3BOACTBA ONTUYECKMX AeTanelt : yuebHO-MeToaMYecKoe nocobue / B. U.
Lllamkanosuy, H. O. CtapocoTHukos, A. C. Kosepyk, B. O. Ky3Heumk. — MuHck : BHTY, 2017. — 97 ¢. — ISBN 978-985-550-635-6. — TeKCT : 3N1eKTPOHHbIiA // NlaHb :
971EKTPOHHO-6M6MO0TeYHas cucTema. — URL.: https://e.lanbook.com/book/248606 (faTa o6patuenus: 24.03.2023). — Pexxum A0CTyna: A5 aBTOPW3. No/b3oBaTenei.”

3auem: | 10 —I 20

KoHTponmpytoLye MaTepransl (CIMCOK BOMPOCOB) NPUBOASATCS B "TEXHONOrMs NPOM3BOACTBA ONTUYECKUX feTaseld : y4e6HO-MeToaMYeckoe nocobue / B. U.
LLlamkanosuy, H. O. CtapocoTHnkos, A. C. Kosepyk, B. O. Ky3Heunk. — MuHck : BHTY, 2017. — 97 ¢. — ISBN 978-985-550-635-6. — TeKCT : 3MeKTPOHHbIA // JlaHb :
3M1EKTPOHHO-6MbMoTeuHas cuctema. — URL.: https://e.lanbook.com/book/248606 (fata obpatenus: 24.03.2023). — Pexxnum AocTyna: A5 aBTOPM3. Nonb3osaTenei.”

B Tabnuue 4.2 npefcTaBieHO COOTBETCTBYE POPM KOHTPO/IS 3asB/IsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnmuya 4.2
Dopmbl
Kopel . KOHTponA
KOMMeTeH MHAnKaTopbl JOCTMXKEHUS KOMMNETEHLMIA
4 3awmTa
unii KrKp | 34T

MK-1/1 | NK-1/TK 2. Npoun3eoanT aHann3 UCX0AHbLIX TpeGoBaHMiA K napameTpam paspabaTbiBaemMoro

+ +
K ONTUKO-3/1EKTPOHHOTIO Npnbopa;
MK-2/T1K 1. Pa3pabaTbiBaeT PYHKLUMOHAIbHBIE U CTPYKTYPHbIE CXEMbl ONTOTEXHUKMU,
MK-2/T1 [onTuyecknx 1 oNTUKO-3/1EKTPOHHBIX MPUGOPOB U KOMM/IEKCOB C ONpeaeNeHnemM (r3nyeckmnx + +

K MPUHLIMNOB AENCTBUS YCTPOCTB, UX CTPYKTYP M YCTAHOBNEHMEM TEXHUUECKMX TPeGOBaHWIA
Ha OTAe/bHble 6/10KN U1 3/1EMEHTbI




®OH[, OLEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. TexHONOTUST KOHCTPYKIIMOHHBIX MaTepUaIoB B mpubopoctpoeHun: Yuebunk / P.M. [N'onepum3e.
- M.: HUL] UH®PA-M, 2013. - 423 c.: 60x90 1/16. - (Bricuiee o6pa3oBanue: bakanaspuar).
(meperuter) ISBN 978-5-16-005048-5, 500 3k3. - Pesxum goctyna:
http://znanium.com/catalog.php?bookinfo=363469 - 3arun. ¢ sxpaHa.

[ononHuTenbHaa anTepaTypa
1. Aptroxuna, H. K. Texauueckast ontuka : yueOHo-MeToanueckoe mocooue / H. K. ApTroxmnaa. —
Munck : BHTY, 2019. — 114 ¢. — ISBN 978-985-550-952-4. — Tekcr : aiekTpoHHsiii // JIaus :
3eKTPOHHO-O0nbanoTeunas cucrema. — URL: https://e.lanbook.com/book/248567 (nata
obpamenus: 24.03.2023). — Pexxum goctyna: 1uist aBTOPH3. TOIB30BATEIICH.

2. Jlapun, T. B. CoBpemenHsle MaTepuansl B IprOOpOCTpoeHNN: COOPHUK yIIpaKHEeHHH | yaeOHoe
rocooue / T. B. Jlapun. — Hosocubupck : CI'YIuT, 2022. — 47 ¢. — ISBN 978-5-907513-56-3.
— Texkcr : 3nexTpouHsiii // JIaHb : 3nekTpoHHO-0MOMHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/317546 (nata oopamienus: 24.03.2023). — Pexxum moctyma: st
aBTOPU3. MOJB30BATEICH.

3. louepunze, P. M. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTePUAIOB B MPUOOPOCTPOSHNH ;| y4eOHHUK /
P.M. Touepumze. — M. : UH®PA-M, 2018. — 423 ¢c. — (Bricuiee oOpa3osanue: bakamaBpuar). -
ISBN 978-5-16-005048-5. - Tekcrt : anexktponHsit. - URL:
https://znantum.com/catalog/product/973006 (nara oopamenus: 24.03.2023). — Pexxum goctyma: mo
TIOJIITHCKE.

VIHTepHeT-pecypchl

1. HayuHo-TexHUUECKUIT BECTHUK WH(GOPMALIMOHHBIX TEXHOJIOTHIA, MEXAaHUKHU M OIITUKH : 5KyPHAI /
Yuusepcuter UTMO : caiit. — Cankrt-IletepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) — 2500-0373. — URL: https://ntv.ifmo.ru/ (gata obpamenus: 20.04.2023). —
TeKcCT : 2JIeKTPOHHBII.

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToguyeckoe obecrneyeHme

1. TexHoOMOTHS TPOU3BOACTBA ONTHYECKUX AeTAEl ;| yueOHO-MeToquUecKoe mocodue / B. U.
lamkanosuy, H. O. Crapocornukos, A. C. Kozepyk, B. O. Ky3neunk. — Munck : BHTY, 2017.
— 97 ¢c. — ISBN 978-985-550-635-6. — TekcT : anekTponHsIi // JIaHs :
3eKTPOHHO-0ubInoTeunas cucrema. — URL: https://e.lanbook.com/book/248606 (nata
obparenus: 24.03.2023). — Pexxum qocTyma: 1uisi aBTOPH3. TOJIb30BaTEIEH.

6.2 Cneumann3vpoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbIx mpunoxenuit Microsoft Office

2 MathCAD - 370 uHTErpupOBaHHAs CUCTEMA ITPOrPAMMUPOBAHMSI, OPUEHTUPOBAHHAS HA
MPOBeeHNE MaTeMAaTUYECKHX U HH)KeHepHO-TexHn4Yeckux pacueto. PTC MathCAD

3 Bpayzep Mozilla Foundation Mozilla Firefox

6.3 VIH(hopmMaLMOHHbIe TexXHOornm

Mpw ocyLecTseHMN 06pa3oBaTe/IbHOro NMpoLiecca No AUCLUNANHE NPUMEHSIOTCA 3/1EMEHTbI
ANCTaHLUMOHHBIX 06pa30BaTe/ibHbIX TEXHOONMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3N1IEKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTenbHOM cpedbl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |Mpe3seHTaUMOHHOE 060pya0BaHNE ANs IEMOHCTPALIMM HarNsAHOTo MaTepuana
(MynbTUMeANA-NPOEKTOP, IKPaH, KOMMbIOTEP
ONs YNpaBneHns)




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

JNEKAH ©OT®
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

O06o0611IeHHAs

CTPYKTypa

donga

OLICHOYHBIX

CpCaACTB

110

AUCHHUIIJINHE

OnTuueckoe

MartepuanoBeneHue npeacrapieHa B Tabmuiie. COBOKYNMHOCTh pe3yJibTaTOB OOYYEHUS IO JUCIUTIINHE
COOTHECEHA C YPOBHAMH C(HOPMHUPOBAHHOCTH KOMIETEHIIMHA U COOTHECEHHBIMH C HUMH WHIMKATOPaMH.
Nuaukatopel JOCTHKEHUS KOMIIETCHUMNA U3MEPAEMbI C IOMOIIBIO CPEJICTB TEKYIIEH W MPOMEXKYTOUYHOM
aTTeCTaluy 10 AUCHUIUIMHe ONTHYECKOE MaTepUaloBEICHUE.

Tabmuna

Dopmupyemsble
KOMIIETeHIMH

NuaukaTopsl
KOMIIeTEeHII U

Tembl

JTansbl OUEHKH Pe3yJIbTATOB 00y4eHUs U
COOTHECEHHBIX ¢ HUMU HHIMKATOPOB
JNOCTHKEHUSI KOMIIeTeH M

Meponpusitust
TeKyILero KOHTPOoJIs
(KOHTpOJbHAS
padora, KypcoBoi
npoekt, PI'3(P),
pedepar u ap.)

IIpomexyTouHnas
aTrecTanus
(3K3aMeH, 3a4eT)

IIK-1/TIK Cnocoben

2. [IponzBoaut

OO6mas xapakTepUCTHKa COCTaBa

Kypcosas pabora,

3ader, Bompocs! 1-3.

K aHAIIN3Y |aHaJIM3 MCXOIHBIX ONTHYECKUX CTeKod ONTHYIecKoe|Bce pa3Ielbl.
TTOCTaBJICHHON TpeOOBaHUIT K KBapreBoe crexio OpraHu3anus
3amaqn mapaMeTpam TIPOU3BOJICTBA ONTHYECKOTO
HCCIICIOBAHIHA B|paspabaTteiBacMoro  |ctekma B Poccmm  Crekia
o0acTi (OTOHUKHU W |ONTHKO-3JICKTPOHHOTO [Ipo3paunbie B WK  obmactm
ontonH()OpMATHKH  |TIpHOOpa; CIEKTpa Crexia
CBETOpaCCEHBaIOIINE
DU3NKO-XUMHYECKHE  CBOWCTBA
CTEKIa. TBepnocts o
conuT()OBBHIBAHUIO
ITK-2/TIK CrnocobeH|1. Pa3pabatsiBact OnTuueckue cutaisl | KypcoBas pabora, [3auer, BOIIPOCHI
K pacuery, |bynkiuonansubie 1 |[lonnmepHbie Matepuansl CTekia|Bce pasaensl. 14-26.

MPOEKTUPOBAHUIO U
KOHCTPYHUPOBAHHIO B
COOTBETCTBUH c
TEXHUIECKAM
3alaHIEeM THIIOBBIX
CHCTEM, TPHOOPOB,
JeTajei W y3JIOB Ha
CXEMOTEXHIYIECCKOM
" 3JIEMEHTHOM
YPOBHSX

CTPYKTYPHBIC CXEMBI
ONTOTEXHUKH,
ONITUYECKUX U
OTITUKO-3JICKTPOHHBIX
puOOPOB U
KOMILIEKCOB C
oTpeneIeHueM
(br3rgeckux
MIPUHIUIIOB JIEHCTBUS
YCTPOMCTB, UX
CTPYKTYp U
YCTaHOBIIEHHEM
TEXHUYECKUX
TpeboBaHUi Ha
OTJeNbHBIC OJIOKA U
SJIeMEHTHI

mpo3paunsle B WK  obnactu
crnekrpa DoToXpoMHBIE CTeKIIa

2. MeToauKka OlleHKH 3TalloB (l)OpMI/Ip()BaHI/IH KOMIIEeTEHIIMIi 10 M CIUILIUHE

Pesynprarel 0oOyueHHs IO AMCLUMILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IpOrpamMme
WHJIUKATOpaMU JTOCTH)KEHUS! KOMIIETEHUUN MPOBEPSIOTCA NPU MPOBEACHUM MEPOINPUATHN TeKyIleil
aTTecTanuu (KOHTPOJIS) B MPOLIECCE M3YyUEHUS TUCIMITINHEI, yKa3aHHBIX B TaOnuie pasaena 1.

B 4 cemectpe o00s3aTenpHBIM 3TanoM TEKYIIEH aTTecTaluu SBISETCS KypcoBas paboTa.
TpeGoBaHus K BHIOTHEHUIO KypCOBOM pabOThI, COCTaB M MpaBHJIa OIICHKU C(HOPMYIHUPOBAHBI B MACIIOPTE

KypCcoBO#l pabOTHI.

HpOMe)Ky'TO‘lHaH arreécTanus 1o AUCHUIUIMHE IIPOBOIUTCA B 4 CECMECCTPC - B (1)opMe 3a4€Ta,
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KOTOPBII HalpapiieH Ha OLIEHKY COPMHUPOBAHHOCTHU PE3YNIbTaTOB O0OYUEHUs IO AUCLUIUIMHE (MOAYIIIO),
COOTHECEHHBIX C YCTaHOBJIEHHBIMHU B IPOrpaMMe MHAWKaTopamu JocTikeHus komnerenuuii T1K-1/TIK,
[TK-2/TIK u COOTHECEHHBIX ¢ HUMH HHIUKATOPOB. (CM. TabauIty pasnaena 1).

3aueT NpoBOJUTCS B YCTHOM dopme, o OuiieTaM (Tectam).

OO6mue mpaBuiia BHICTABIICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTAlMH MO JUCIUTIINHE
OTIpeeINAI0TCS OAITbHO-PEUTUHIOBOM CUCTEMOM, PUBEICHHOM B pabouell mporpaMMe AUCIUILTHHBL.

Ha ocHoBanum kpurepues, NpUBEACHHBIX B II. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pEe3yNIbTAaTOB  OO0y4YEHHUS M0 JUCHUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMM B IIporpaMme
uHAnKaTopamu noctmwkenus komnerennuid [TK-1/TTK, TTK-2/TTK, 3akperuieHHbIX 33 JUCIHILTAHOM.

3. OO0mas xapakTepucTHUKAa YPOBHEl pe3yJIbTATOB 00y4eHHs, COOTHECEHHBIX ¢ MHAUKATOPAMH
NOCTH/KEHHUS KOMIIeTeH I

IpoaBunyTelil. TeopeTuueckoe COAEp)KaHHE Kypca OCBOCHO  MOJMHOCTBHIO.  CTyneHT
JEMOHCTPUPYET CHUCTEMAaTH4YeCKoe U TIy0OKoe IMOHMMaHHe y4eOHOro Marepualia U CIOCOOHOCTh K
CaMOCTOSITETILbHOMY TIOTIOJTHEHUIO M OOHOBIICHHIO 3HAaHUI B XOJ€ JalbHEHIIel ydeOHOH paboThl U
npodeccuonansHoi nestenbHocTH. ChopMupoBaHbl HEOOXOIUMBIE HABBIKM MPAKTHUECKON paboThl. Bee
y4eOHbIe 3aJIaHHsl, TPEYCMOTPEHHBIE TPOrpaMMOii 0OyUeHHSI, BBITOJHEHBI KAUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel 00yueHUss MO OUCHUILIMHE (MOIYJIO), COOTHECEHHBIE C YCTAHOBJICHHBIMU B Iporpamme
WH/INKATOpaMH JIOCTIDKCHHS KOMIIETCHIIMH, OIIEHEHBl YHUCIOM OayioB, BXOAAIIMM B JHAra30H
MIPOJIBUHYTOTO YPOBHS.

ba3oBplil. Teoperuueckoe cojepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM ISt
nanpHelmeidl yueObl u  mpodeccHuoHaNbHON neATenbHOCTH. HaBblku mpakTudeckoi  paboThl
chopmupoBanbl Ha 06a30BOM ypoBHE. Bce mpeaycMoTpeHHbIe TporpaMMoi oOydeHus yueOHbIE 3a/IaHUs
BBIMIOJTHEHBl C HEOOJBIIMMHU MOTPEIIHOCTSIMHU. Pe3ynbraTel OOy4eHHs MO TUCHUILIMHE (MOJIYIIO),
COOTHECCHHLIC C YCTAHOBJICHHBIMU B NIPOrpaMME€ MHIAUKATOPAMHU JOCTHUKCHUA KOMHGTGHIII/If/'I, OLCHCHBbI
4yuclioM 0aioB B mpeaenax 6a30BOro ypoBHsI.

IToporoBeiii. Teoperuueckoe colepkKaHUE Kypca OCBOEHO B 00beMe, HEOOXOAMMOM JUIs
nanpHeimei yuedbl u npodecCHoHaBHON AeATeIbHOCTH. HeKoTophle MpakTHUECKHE HaBBIKH pPabOTHI C
chopMupoBaHbl ¢ TMpobOernaMu. YdueOHble 3aJaHMsl, HPEAYCMOTPEHHBIE NpPOrpaMMoi oO0ydeHus,
BBIMOJIHSUTMCh € OHMIMOKaMH, HCIPABICHHBIMH 110/ PYKOBOJCTBOM THpernojaBarens. Pe3ymbraTs
00y4eHMsI IO TUCLUILIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOrpaMMe MHJIUKATOpaMu
JOCTHUKEHUS] KOMIIETEHLIUH, OLIEHEHBI YUCIOM OalyIoB B IPE/Iesiax IOPOroBOr0 YPOBHSI.

Hu:xe moporosoro. Teopetuueckoe cojepaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumebie
HABBIKM TPAKTUYECKOH pPabOTBHl C(HOPMUPOBAHBI MHHHUMAIBHO. DBOJBIIMHCTBO YYEOHBIX 3aJlaHUMH,
MPEyCMOTPEHHBIX MPOrpaMMoil OOy4eHHs, HE BBIMIOJHEHBI. Pe3ynbTaTel OOy4YeHUS MO JUCIHUILIAHE
(MOAYI0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHAUKATOPAMU JOCTUKEHHSI KOMIIETEHIH,
OILICHEHBI YUCJIOM 0aJIOB, BXOISIINX B AMANA30H HUXKE TOPOTOBOTO YPOBHS.



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

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacnopr 3a4era
no aucuuiinae «OnTuYecKoe MaTepralioBeIeHUe», 4 ceMecTp

1. MeTtoauka oleHKH

3auer mpoBoAMTCS B yCTHOW (opme, mo Owmeram. bumer coctout u3 2 BOHPOCOB U
(bopMHUpyeTCst TIO CIIe/TyoIIeMy MTPABIITY:
— IIEpBBI BOIPOC BHIOKMPAETCS U3 AMana3oHa Bonpocos 1-13;
— BTOpOM BOMNpPOC U3 iMara3oHa Bonpocos 14-26.
Takum 00pazom, MPOBEPSIOTCS PE3yAbTATHl OOYUSHHS 110 JUCHUILIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMU B IIPOrpaMMe€ HHAUKATOpaMu JOCTUKCHUA KOMHGTGHHI/Iﬁ.
Ha 3adere mpenopaBatenp BIpaBe 3aaBaTh CTYICHTY YTOYHSIOIIME M JIONOJHHUTEIbHbBIC
BOIPOCHI U3 001IIero rnepedss (11. 4).

dopma Guera st 3aueta

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 321‘-16’1'}1 10 JUCIIUITJINHEC «OHTI/ILIGCKOG MaTepI/IaJIOBGIIGHI/Ie»

1. Bonpoc 1
2. Bompoc 2.

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

(mara)

2. Kpurepum oueHkH pe3yJibTATOB 00Y4Ye€HHUsl, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB IOCTUKEHHUSI KOMIIeTeH U

OtBer Ha Oumijer AJs 3ayeTa 3aCUUTHIBACTCS HA NMPOJABHHYTOM YPOBHE, €CIU CTYACHT
NPOBOJUT CPAaBHUTEIBHBI KOMIUICKCHBIN aHAJIN3 MaTepHaia, BBIABISECT IpoOIeMbl, Tpeiaraet
MEXaHU3Mbl HX PELICHUs, NPEACTaBIAEeT KOJIWYECTBEHHbIE XapaKTEPUCTUKU OINpPe/eIeHHbIX
NPOIIECCOB, MPUBOJIUT KOHKpETHhIE mpuMepbl. COBOKYIHOCTH pe3yabTaToB OOydYeHHUS IO
JTUCLUIUIMHE U COOTHECEHHBIX C HUMU HMHAMKATOPOB JAOCTHXKEHMS KOMIIETCHLUN HE COIACPKUT
npo0OesioB. YCTaHOBJIEHHBIE B IPOrpaMMe€ KOMIIETEHLMU CPOPMUPOBAHBI B IOJHOM OOBEME.
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Orernka 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 mpoueccoB. COBOKYIMHOCTh pE3ylbTaTOB OOY4YeHHsS [0 JAUCLUUIUIMHE MU
COOTHECEHHBIX C HUMHU HHIMKATOPOB JTOCTM)KCHUS KOMIIETCHIIMN COAEPKUT HECYIIECTBEHHBIC
npoOernbl. Y CTaHOBICHHBIE B MPOrpaMMe KOMIIETEHIMH c(hOPMHPOBAaHBI Ha 0a30BOM YPOBHE.
Ouenka cocraiusier om 14 0o 17 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 CBs3M siBieHUH. COBOKYNHOCTb pe3yJbTaToB OOydYeHHUs IO TUCHMIUIMHE U
COOTHECEHHBIX C HHMH HWHIMKATOPOB JIOCTHIKCHUS KOMIIETCHIIMH COJAEPKUT TPOOEIIBI.
YcTaHOBIIEHHBIE B IIPOrpaMMe KOMIIETEHIIMM COPMHUPOBaHBI Ha MOPOroBoM ypoBHe. OrneHka
cocrasisieT om 10 0o 13 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. Ikaja oueHKH

3adeT cunTaeTcs CAAHHBIM, €CIIM CyMMa OaJyIoB MO BCEM 3aaHusiM Ouiieta coctapisieT ot 10
1o 20 GamoB BrimouuTenbHo. Cymma menee 10 6amioB mpu3HaeTcsl HEYAOBIETBOPUTEIHHBIM
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. Bonpocsl k 3a4yeTy o gucuuiuinHe «OnTuyeckoe MaTepruaioBeaeHHe)

1. Omnpenenenue noHsATUsA “Kpuctaur’. TpaHCIAUMOHHAsT M TOYEYHAs CUMMETPUSL.
[IpencraBnenne o rpynmax cuMmMerpud. OrpaHuyeHHMsT Ha TOYEYHYI0 CUMMETpHIO,
HaKJIaJbIBAEMbIE TPAHCIALIMOHHON cuMMeTpuel. Kpucramnueckue Kiacchl.

2. Cummerpust (U3MYECKUX BEIMYUH: CKAJISAPbl, BEKTOPBI, TEH30pbl BTOPOIrO paHra.
[Tpuamun Heidimana. TeH3opbl BTOPOro paHra it KPUCTAUIOB Pa3HOM CUMMETPHM.
Knaccudpukanuss onTH4ecKUX MaTepHajoB MO CHMMETPUHM ONTHYECKHX CBOWCTB. DIUIMIICOU]
®peHens ¥ onTHYecKast nHaAUKaTprca. ONTHYECKUE OCH.

3. JIudpakimoHHble METOIBI UCCIENOBAHUS CTPYKTYphl KprctaiuioB dopmyna Bymnbda-
Bperra. Merton Jlays. Meron [ebas. Unnekcel Mumnepa. OCHOBHBIE IIOCKOCTH B KyOMUYECKUX
KpHUCTaJLIax.

4. Knaccubukamus nedekToB B Kpuctauiax. Bakancum. I[lnmactuyeckas nedopmarus,
CKOJIbKEHHE M JUCIOKAlMU. OKCHEPUMEHTAIbHbIE METOJbl HAOIIOAEHUS  JIUCIIOKAIU.
Kpucrannuueckue 610ku. J{ucinokanuonHas MO/ieb IpaHul] OJIOKOB.

5. TeopeTnueckue NpeACTaBICHUS O POCTE KPUCTAIIIOB [lepechillieHre U nepeoxyiaxkIeHue.
Knaccudukaiys MeTo10B BbIpalIBaHUS.

6. BrIpamuBaHue KpUCTALIOB M3 PAcTBOPOB. MeTON TMEpEeCHIIeHHsT pacTBopa. Metop
MOHM)KEHUS TeMIepaTypbl. MeTo1 uciapeHusi paCTBOPUTEIIS.

7. BelpammBanue u3 pacmiaBa. MeToa 30HHOW IUIaBKM. MeToj HampaBIEHHOMN
kpuctausanun. Meroa Crokbaprepa. Meron bpumxmana.

8. Meron Kuponynyca. Merox Yoxpanbckoro.

9. Metoap! BbIpallliBaHUsi KPUCTANIOB M3 Ta30BOi (a3pl. Metox cybmumanuu. Meron
IepeHoca.



10. Ctpoenue crekiia o JaHHBIM JU(PPAKIIMOHHBIX UCCICIOBAHMMA: OJMKHUN, CPEIHUHA 1
JnanbHuil nopsanky. lloHATHE CTPYKTypHOM €IUHMIIBI CTEKJIa NMPUMEPBl CTPYKTYPHBIX €IUHMIL
CHJIMKATHBIX U OOpaTHBIX CTEKOL.

11. Kunernueckass TeopHs CTEKIOBAaHUSA: MATEMaTU4YECKOE OIMCAHUE CTEKIOBAHUS B
KUHETUYECKOW TEOpUH; PaBHOBECHBIE M MIHOBEHHBIE CBOMCTBA JKMJKOCTEH; CYIIECTBO Ipolecca
OTXKUTa CTEKJIA.

12. Temneparypa CTEKIOBaHMS U €€ CBsI3b C TEMIEpaTypoll IUIaBJICHUS BeIeCTBa U
IPOYHOCTHIO XMMHMUYECKUX CBSI3€M CTPYKTYPHBIX €AMHHUL. UTO Takoe «IJIMHa CTEKJa», KaK OHa
CBSI3aHa C €r0 CTPYKTYPOH M HACKOJIBKO BaXKEH 3TOT MOKa3aTesb Il TEXHOJIOTHH.

13. Kunernyeckas mnpupoja mnpolecca KpUCTAUIM3alUK NEPEOXJIaXACHHOW KUJIKOCTU:
KpPHUBbIE CKOPOCTU 3apOXJCHHMS M KpPUBBIE CKOPOCTHM pPOCTa KpHUCTAIOB. Yem ompeneneHa
CHOCOOHOCTH paciiaBa 00pa30BbIBaTh CTEKIIO?

14. Crekno00pa3Hblil KpeMHE3eM: JIBa OCHOBHBIX TEXHOJIOTMYECKUX MPUHIIMIIA TOJTyYSHUs
CTEKJIOO0PAa3HOrO KpEeMHE3eMa, OTJIMYME ONTHUYECKHX CBOWCTB CTEKOJ, MOJIY4aeMbIX STUMH
METO/IaMH.

15. SIBnenue meracTaOMIIbHOM JIMKBALIMU U €T0 MPOSBIECHUE B IIEI0YHO-00POCUIIMKATHBIX
CTEKJI000Pa3yIOIUX pPacIulaBax: MHKPOHEOJHOPOJHOE CTPOCHUE CTEKOJI, UCIOJIb30BaHUE 3TOTO
SBJICHUSI B TEXHOJIOTMM BUKOp U B Ipyrux COBpPEMEHHBIX T€XHONOTUAX. [IpHHIMITHAIBHBIE YEPTHI
COCTABOB CTEKOJI I'PYIII JIETKUX KPOHOB, KDOHOB, TSXKEJBIX KPOHOB, OApPUTOBBIX KPOHOB.

16. CunukatHele U OOpaTHBIC CTEKJIA, COJIEPKAIHe OKCHJI CBUHIIA: TPYIIBI (PIMHTOBBIX
CTEKOJI Ha 3TUX OCHOBAX, CIelM(HKa UX CBOMCTB U OCHOBBI TEXHOJIOTUH.

17. Crekna, comeprKaiiie OKCUIbI alFOMHHUS, TAIUIHSA, JaHTaHa: crenru(uKa CTPYKTYphl U
CBOMCTB 3THUX CTEKOJI, OIPENIEIISAIONIas X UCIOIb30BaHHUE B ONTUKE, ClIeLU(UKA TEXHOJIOTUH.

18. XasibKOreHuJHbIE CTEKJIA: OCHOBHBIE OCOOCHHOCTM MX COCTaBa, CTPOCHUS U
OINTHYECKUX CBOMCTB; MIPUHIUIIBI TEXHOIOTUH.

19. ®ocaTtHpie cTekna: CTPYKTYPHBIC EIMHHUIBI ATHX CTEKOJ, OOINas XapaKTepPUCTHKA
IPAaKTUYECKHX COCTaBOB CTEKOJ], OOJacTH IPUMEHEHUs B ONTHUKE. [J1aBHEe IPUHIMIIBI
TEXHOJIOTUU.

20. OOmme cBoWCTBa BCEX ONTHYECKUX MarepuaioB Kiraccudukamus onTHYecKux
MaTepUaIOB MO 00JAacTH MpHUMEHEHUs MatepHuaibl Ui Nepefayd U300paKeHUS] U CBETOBBIX
noTokoB. Jlucnepcus nokasatens npenomieHus. luarpammbl A6Ge 11 CTEKOI U KPUCTAILIIOB.

21. OOmmii BWA 4YACTOTHOM 3aBUCHUMOCTH IOKasarens mnpenomieHus. (OO0JacTb
PO3payHOCTH U oOsacTh (YHAAMEHTAIBHOIO IIOTJIOUIEHUS,, UX B3aUMHOE pAacIOIOkKEHUE.
HopmanbHas 1 aHoManbHas AUCIepCusl.

22. Onruyeckue XapakTepUCTHKH, UCIOIb3yeMble Ul (peHOMEHOIOTHYECKOro ONMUCaHUs
ONTUYECKUX MaTEepUaJOB B JHMANa30HE MX IPO3PAvyHOCTU. | J1aBHBIN MOKa3arenb MPETOMIICHMS,
cpenHsas nucriepcus u KodpduimeHT aucriepcun (uucio A06e). Xpomarudeckas adepparvsl.
Br160p map cTekost ist UCTIpaBIeHUST XPOMATHIECKUX a0eppaliii B IMH30BBIX CUCTEMAX.

23. YacTtHble auClepCMM M OTHOCUTENbHblE wyacTHble aucnepcuu. [IpaBuio Ao6Ge.
Hopmanbnaass mpsmass u  "ocoOble" crexna. Bropuunslii cnektp. Bwibop crekon mpu
axpomaru3aluy 00beKTHBa OoJiee YeM ISl ABYX AJIMH BOJIH.

24. IloHsATHE O HOPMUPYEMBIX M CIIPABOYHBIX XapaKTEPUCTHKAX ONTHYECKOrO Marepuaia
Hopmupyemble XapakTepuUCTUKH OECLBETHOIO OINTHYECKOrO CTEKJa: IJIABHBIA IOKa3aTesb
IPEJIOMIICHUS, CPEAHSS JUCIIEPCHSl, OTHOPOJHOCTh MAPTHH 3ar0TOBOK 10 3TUM XapaKTEPUCTUKAM,
0eCCBWIBHOCTb, JBOHHOE JIy4elpeaoMIIEHHE, IIy3bIpHOCTb, HWHTErpajbHbIM  IOKa3aTelb
(ko Purment) ocaadieHus.

25. Marepuansl Ui TBEpAOTENIbHbIX Ja3epoB Ilpuniun pabotel nasepa. Ilapamerpsl
Ja3epHbIX MaTepuanoB. Cuiibl OCHMILIATOPOB. PaananuonHoe Bpems ku3HU. KBaHTOBBIN BBIXOJ
JFOMMHECLIEHIINN.

26. Paboune cxeMmbl TBEpAOTEIbHBIX Ja3epoB. CeHcHOWIM3aLus JIa3epHBIX IEPEXOJ0B
TpexypoBHeBast pabouasi cxema reHepauuu. PyOuHOBbIN nazep. UeTblpexypoBHeBas paboudas
cxeMa resHepanuu. HeoumoBsle 1a3epsl Ha CTEKIAaX U KpUCTallax.
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denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocyJapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IMacoopr
KYPCOBOM padoThl

no pucuuiinae «OnTuYecKoe MaTepralioBeIeHue», 4 ceMecTp

1. MeToauka oneHKH.

Bemmonnenue kypcoBoit pabotsl (manee — KP) sBmsercs o0s3aTeNbHBIM BHIOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTA MO JUCIHUILTUHE, IPEAYCMOTPEHHBIM Y4EOHBIM TIAHOM.

OcHoBHON 1nenpto BeimonHeHus KP  saBnsercs QopmupoBaHue KoOMIETEHUUH U
COOTHECEHHBIX C HMMHM HMHJMKATOPOB IO JUCHMIUIMHE «OnTudyeckoe maTepualioBeaeHue», 4
MIOCPEJICTBOM 3aKpEIUICHUs, YIiIyOJieHHsI U 000OLICHUS 3HAHWH, MONYYEHHBIX CTyJICHTAMHU 32
BpeMsI TEOPETHYECKOro OOYYEeHHs] M TPOXOXKJACHUSA MPAKTHUK, a TaKKe BBIPAOOTKAa HABHIKOB
CaMOCTOSITEJILHOTO IPUMEHEHUSI 3HAHUW U HaBBIKOB JUISl TBOPYECKOI'O PEIIEHUS KOHKPETHBIX
3a1a4. BolmonHeHne KypcoBoil pabOThl JOMKHO CHOCOOCTBOBATH MOATOTOBKE UX K PELICHUIO
OoJee CIIOKHOM 3a7auyl - BBIIIOJHEHUIO BHIITYCKHON KBaTH(DPHUKAIIMOHHON pabOTHI.

Dransl BHIIOTHEHUS paOOTHI:

1. [IpencraBieHue criMcka UCIOJIb3YEMOM JTUTEPATyphl, pab0ounX MaTepuanioB, YePHOBOIO

HaOpocKa coaepkaHus (I1aHa) KypcoBOi paboThI

2. [IpencraBienne 4epHOBOTO BapHaHTa KYpPCOBOW pabOTHI

3. 3amuTa KypcoBoi paboThlI:

- coJIepKaHue, TITyOMHA PACKPBITHS TEMBI;

- ohopmIieHHE;

- TOKJIaz;

- OTBETHI Ha BOIPOCHI;

- TBOPUECKUE MOMEHTBI.

Tematuka KP cootBercTByeT mpoduiito (HampaBiIeHHOCTH) MOATOTOBKH, (JOPMUPYIOTCS
IpernojaBaTeliiMiA B Hadaje CeMecTpa W yTBepkmarorcs 3aB. kadenpoit. KommuectBo Tem KP
JIOCTATOYHO ISl 0OecTieueH s, KaKI0r0 00yJaroIerocs.

Brmmosinenue cryaentamu KP HaunmHaeTcss ¢ O3HAKOMIIEHUSI C NMPUMEPHOM TEMATHKOM.
3akperienne TeMm KP 3a cTyneHTamMu M Ha3HaueHHE HAyYHBIX PYKOBOAMTENIEH MPOU3BOJIUTCS
pacropspKeHHEM 3aBeAyIonIero Kadeapoil u/mim yTBEpKAaeTCs peleHneM Kadeapeol.

KypcoBas paboTa BBITIONHAETCS HHAUBHIYATBHO.

Cmpykmypa Kypcoeou pabomul.

1. JIutepaTypHblit 0030p

2. AHanu3 UCXOAHBIX JaHHBIX

3. BIOOp onTHYECKOM CXEMBI

4. PacueTHas 4yacThb

5. 3akimoueHue

6. CIIuCOK UCIOJIb30BAaHHBIX HCTOYHUKOB

3akiIroueHre: M3JI0KEeHHE OOILEro BBIBOJAA MO M3YYEHHOW MpoOiieMe U MpeasiaraeMbIX
PEKOMEHTalni.

Crnucox nutepaTypsl odopmisieTcss B COOTBETCTBHM ¢ Oubiamorpaduyeckumu
TpeOboBaHUSIMU B aja(aBUTHOM TOPSAJIKE W BKIIOYAET OT 5 M0 15 MCTOYHMKOB (KHHI, CTaTeu
pa3HbIX aBTOPOB, HWHTEPHET-UCTOYHUKOB, JAOKYMEHTOB), KOTOpble OBUIM H3y4€Hbl MpH
BBITIOJTHCHUH PAOOTHI.

Tpebosanus k opopmaenuro:



O6bem KP no 30 crpanun mammHonucHoro tekcra gopmata A4. Hlpudt Times New
Roman, 12. Hymepauus cTpaHuil CKBO3Has, B HWXKHEH 4acTW JMCTa MO LIEHTPY apaOCKUMU
muppamu. KP  pomkHa OBITH  OTpefakTHpoOBaHa, He colepXaTb opdorpaduyeckux,
CHHTAaKCUYECKHUX M CTHJICBBIX OIIMOOK.

3aKoHYEHHAas KypcoBasi paboTa MpeaocTaBisieTcs i NPOBEPKU B AJIEKTPOHHOM BHUJE B
CPOK, yCTaHOBJICHHBIA IpenonasaresneM. IIpenonasarens onenuBaer kadectBo KP ¢ yderom
TEOPETUYECKOIr0 U IPAKTUUECKOTO COAEPKAHUS, IOCTHIKEHUS €€ LieJIed U 3a/1a4.

KypcoBast pabora mpoBepsieTcsi pyKOBOAWUTEIEM pPa0OThI, KOTOPBIA JaeT MHUCHMEHHOE
3aKJIF0OYEHHE TI0 pab0oTe — PELEH3HIO.

Ecnmu mpu Bemonnennn KP Opum momymiensl ommOKd, TO paboTa BO3BpaIaeTcs
CTYINEHTY JUI1 WCIpPABJICHUS BBIABICHHBIX HEJOUYETOB M 3aT€M BHOBb IIPEIOCTABIIACTCS
PYKOBOAMTENIO Juisi IpoBepku. [IpM MOJOKHUTENBHOM pe3ynbTaTe OLEHUBAHMUS CTYIEHT
pacriedyatsiBaeT paboTy, nepenaer Ha Kadeapy M 3allMIIAeT 10 CECCMM B Ha3HAYEHHOE
IIPENO1aBaATENIEM BpEMS.

3ammra KP MoxkeT npoxoauTs myOau4HO nepes rpymnmoi cTy1eHTOB.

1o pe3ynbraraM 3alUThl CTYJEHTY BbICTABIISIETCS OLIEHKA B COOTBETCTBUM C KPUTEPUSAMHU,
IIPUBEIEHHBIMH B II. 2 HacToswero [Tacnopra.

2. YpoBHH c()OPMHPOBAHHOCTH KOMIIETEHUMH U KPUTEPUH OLlEHKH
B cootBerctBUM ¢ OamibHO-perTuHTOBOM cucremoii HITY kypcoBas pabota
mucriumuinHe «ONTHYeCKoe MaTepruaaoBeIeHrney, 4 IMeeT MaKCUMaTbHYIO OIleHKYy 100 6aioB.
KypcoBas paboTta BbITIOJIHEH HA NPOJABUHYTOM YPOBHE, €CIIH:

— OHA BBIMIOJIHEHA B TIOJHOM COOTBETCTBHH C 33JaHUEM, OTIMYAETCS MIyOMHON MpopaboTKu
BCEX pa3/elioB COAEpKAaTeNbHOM YacTH, TEKCTOBas 4YacTb OQopmieHa C COOJIIOJCHUEM
YCTaHOBJICHHBIX MPABUI,

—  PYKOBOAWTEIbh XapaKTEpPH3yeT MAEATEIbHOCTh CTYACHTa IMOJOXKHUTENbHO (B YacTHOCTH,
OTMEYAET €ro MHUIMATUBY, CAMOCTOSITEILHOCTh, CHCTEMAaTUYHOCTh PA0OTHI Ha BCEX JTarax
BBITIOJTHCHUS paOOThI);

— B JIOKJIaJIe UCUEPIBIBAIOIIE, MOCIEI0BATEIBHO, YETKO U JIOTHUECKU MPABHIIBHO H3JI0KEHA
CYTb pabOTHI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYIEHT CBOOOIHO BIAJEET TEOPETUUYECKHMM MaTepuaaoM, O0e30MIMO0YHO MPUMEHSET €ro
P peIlIeHUH 3a/1a4, CHOPMYITUPOBAHHBIX B 3a/IaHHH,

— B JIOKJIQJE CYTb pabOThl M €€ OCHOBHBIE PE3YyJbTAThl IPEACTABICHBI HCYEPIIBIBAIOIIE,
MOCNIE0BATENbHO, YETKO M JIOTUYECKH MPaBWIIbHO; Ha BCE BOMPOCHl CTYICHT Jal
OOCTOSITETTbHBIC W APTYMEHTHUPOBAaHHBIC OTBETHI, yOCTUTEIHHO 3allUIIal CBOK TOYKY
3peHus;

— KOMIIETCHIIMH U COOTHECEHHBbIC C HUMHU WHIMKATOPHI, 3aKpEIyICHHbIC 3a JTUCUUIUIMHOM, 1O
KOTOPBIM BBITIOJHSETCSI KypcoBast pabota copMUPOBaHBI B IOJTHOM 00BEME.

Orenka 3a Beinonaenue KP cocrasnser 100-87 6annos.

KypcoBas paboTa BbINOIHEH Ha 6a30BOM YPOBHE, €CIIH:

— COOTBETCTBYET 3aJlaHUIO, OTIMYaeTcsd [IyOMHOH mpopabOTKM  BCEX  paslielioB
COZIepKAaTENbHON YacTH, TEKCTOBas 4acThb O(GopMIIeHA C COOJIOJAEHHWEM YCTaHOBJIEHHBIX
MIPaBUIL;

—  PYKOBOAWTEIb  XapakTepusyeT  JAesITeNbHOCTb CTYAEHTa MOJIOKHUTEIbHO, HO C
HE3HAYUTENIbHBIMU 3aMEYaHUsAMU;

— B IOKJIaJI€ IPaBUJIbHO U3JI0’KEHA CYTh pabOThI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYIEHT JAOCTAaTOYHO TBEPJO YCBOWJ TEOPETHUECKUN MaTephall U MOKET CaMOCTOSATEIbHO
€ro NPUMEHSTB;

— B JIOKJIaJIe CyTh pabOThI U €€ OCHOBHBIE PE3yJIbTAaThl IPEICTABJICHBI IIOJHO; Ha BCE BOMPOCHI
CTYIEHT J1ajl OTBETHI, HO UX MOJHOTA U apPTyMEHTHPOBAaHHOCTh HEAOCTATOYHBL;



—  KOMIIETCHIIMM W COOTHECEHHBIC C HUMHU WHIMKATOPHI, 3aKPEIUICHHBIC 32 JUCIUIUITMHOH, 110
KOTOPBIM BBITIOJHSIETCS KypcoBasi paboTa chopMHUpOBaHBI C HEOOJBIIMMH IpOoOeTaMu U
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Orenka 3a Beinonnenue KP cocrasisier 86-73 6anna.

KypcoBasi paboTa BBITIOJTHEH HA MOPOTOBOM YPOBHE, ECIIH:

— BBIMIOJHCHA B OCHOBHOM IIPAaBWJIBHO, HO 0€3 HEOOXOAMMOW MpOopabOTKH HEKOTOPHIX
pasieiioB;

— B JIOKJAJI¢ YIYIICHb HEKOTOpBIC NPHHIUIMUAIBLHBIE MOMEHTBI COACPIKATEIHHOM YacTH
paboThI;

— B JIOKJIQJIC TIPEICTaBICHBI CYTh Pa0OTHI M €€ OCHOBHBIC PE3YJIbTAaThl; OTBETHI HA BOMPOCHI
BBI3BAJIU CYIIIECTBEHHBIC 3aTPYTHCHHUS;

— KOMIICTCHIIMM M COOTHECEHHBIC ¢ HMMHM WHIMKATOPBI, 3aKPEIICHHBIC 3a TUCIUILUIMHOM, 1O
KOTOPBIM BBITIONHSETCS KypcoBasi padora C(OPMUPOBAHBI ¢ MPOOEIAMUA U COOTBETCTBYIOT
IIOPOTOBOMY YPOBHIO.

Ornenka 3a BemosiHeHue KP cocrasusger 72-50 6annos.

Kypcosas pabGora cuuraercs He BBINOJHEHHOH, €CIM CTYJEHTOM HE IMpopaboTaHbl Ba)KHbIE
pas3zensl UCCIeAOBaHUs, JOMYyIIEHbl NPUHIMIIMAIBHBIE OIIMOKM, HE MCIpaBlIEHHbIE IOCIE
3ameuyaHuil pykoogutens KypcoBoil KP. CTyneHT He momyleH K 3aliuTe KypcoBOMl paOOThI.
KOMIIETECHIIMM M COOTHECEHHBIE C HUMHU HHJUKATOPBI, 3aKPEIUICHHBbIE 3a JUCLUIUIMHON, IO
KOTOPBIM BBITIOJTHSETCS] KypcoBasi paboTa He C(OPMHUPOBAHEI.

O1eHKa cOCTaBIsAET Menee 49 bannos.

3. IIlkaja oneHkKH.

B o0mieii omeHke mo JUCHUIUIMHE Oauibl 3a PabOThI YYUTHIBAIOTCS B COOTBETCTBHH C
npaBUiIaMyd  OaNIbHO-PEUTHMHIOBOM  CHCTEMBI, TNPUBEAECHHBIMU B pabouel mporpamme
JUCIUIUINHBIL.

KypcoBass paboTa mo AMCLUMIUIMHE CUUTAETCS YCHEIIHO BBIIOJHEHHOM, €ciu cymma
NOJTy4eHHbIX O0amioB cocTaBisieT oT 50 10 100 0anIoB BKIFOYUTENBHO.

Ouenka 3a BbmosHeHue KP  sBnsercs uacTbio oOIIEH OLEHKM 1O AMCLMIUIMHE
«OnTuueckoe MaTepuaNioBeIeHue» W yuuTbiBaeTcsa ¢ Koddummentom 0,4 B COOTBETCTBHU C
IpaBUJIAMH aTTECTallUU 10 TUCHUILIMHE.

4. IlpuMepHbIi epedeHb TeM KYPCOBO padoThl
1. MHccrnenoBanue ONTHYECKUX CBOWCTB KPUCTAUIOB HA OCHOBE HHOOATa JIUTHS ISt
UH(pPaKpPaCHON ONTUKHU: CIIOCOOBI JIETHPOBAHNS, OCHOBHBIE CBOMCTBA, TPUMEHEHHUE.
2. HccnenoBaHusi KOHKPETHBIX ONTHYECKHX MAarepuaioB (TaHTalAT BHCMYyTa, HHOOAT
JUTHS) 00JIaAAI0UTNX HEIMHEWHBIMU ONTUYECKUMH CBOWCTBAMHU.
HUccnenoBanne potopepakTHBHBIX CBOMCTB ONTHYECKUX MAaTEPHUAIIOB.
4. Tllpumenenue (otopedpakTUBHBIX KPHCTAJUIOB B CHUCTEMax OOpaOOTKH ONTHYECKOI
uHpopMaIH.
HccnenoBanue oNTUYECKUX CBOMCTB MAaTepUAIOB JIJIsl CBETOAUOTHOM TEXHUKH.
6. MccnenoBaHue akyCTOONTHYECKUX I(PQPEKTOB M XapaKTEPUCTUK AKYCTORJIEKTPOHHBIX
JJIEMEHTOB.
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5. IlpuMepHBIii epeYeHb BONMPOCOB K 3alUTe KyPCOBOil padoThI

1. TlpuBemute apryMeHTHI, KOTOPBIMU PyKOBOACTBOBAIIUCH IIPH BEIOOPE TEMBI paOOTHI.
2. B 4eM BbI BUIANTE aKTyaJIbHOCTh TEMBI HCCIIEI0BAHUA?



OxapakTepu3yiite cTeneHb pa3padOTaHHOCTH OCHOBHBIX MPOOJIeM, MOCTABICHHBIX B
BallleM KypPCOBOM HCCJICJIOBAaHUHU.

Kakue TeopeTndeckne MeETOAbl TpPU BBIOJHEHUU KypcoBOM paboThl ObuLIn
HCIIOJIb30BaHbBI?

Kakue »smnupuueckue MeTOAbl TPU BBIMOJIHEHUH KypCOBOM pabOThl ObuLIn
HCIIOJIb30BaHbBI?

B dyem BB BuUIUTE BO3MOXXHOCTH MPAKTUYECKOTO TMPUMEHEHUS IMOJyYEeHHBIX
pe3yiabTaToB?



