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1. Hesn u 32524 AUCHUTIIHHBI

Iesanro npenogaBanus JUCUUIUIMHEL SBISETCS 00y4YEeHUE CTYACHTOB MPUHIIUIIAM U OCHOB-
HBIM METO/1aM KOTE€PEHTHOHN U HeJIMHEHHOHN ONTUKU (POTOHHBIX MaTEpUAIIOB.

OCHOBHBIMH 32Ja4aMU U3YYEHUS JUCLUIIIINHBI SBJISIFOTCS:

— npuoOpeTeHre 3HaHui O (U3NYECKUX OCHOBAX, MaTEMATUYECKOM ONMMCAHUM KOI'€pPEeHT-
HOW W HEJIMHEHHOHN ONTHKHU (POTOHHBIX MaTEPHAJIOB; METOaX Pa3padOTKU U UCIIOIb30BaHUH HE-
JMHEHHO-ONTUYECKUX KOMIIOHEHTOB B IIPUOOpax M ONTHUYECKUX CHCTEMax Iepefadd u odpa-
00TKH HHpOPMALUY;

— NPUOOpETEHNEe HABBIKOB IO 3KCIIEPUMEHTAILHBIM UCCIIEOBAHUSAM B 00JIACTH KOTE€PEHT-
HOUW ¥ HEJIMHEHHON ONTHKHU (POTOHHBIX MAaTEPUAJIOB.

2. MecTo aucuMninHbl B cTpykrype OOII

JluciumimHa OTHOCUTCS K JUCIUIUIMHAM IO BBEIOOPY BapHAaTHBHOW 4YacTH OJIOKA JUCIIH-
TUTHH.

B cBoro odepens maHHBINA Kypce MOMUMO CAMOCTOSITEILHOTO 3HAYEHUSI HEOOXOIUM JJI U3Y-
YeHUs psAAa JUCHUILUIMH 0a30BOTO IMKJIA W JAMCUUIUIMH MO BBIOOPY, a Takke 3(PPeKTUBHOTO
MPOXOXKICHUS CTYJIEHTaMU MPOU3BOJCTBEHHON M HAYYHO-HUCCIEI0BATEIIHCKON MPAKTUKUA U BbI-
noiaHenust BKP.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHHUIINHBI

[Tponiecc u3ydyeHUs: NUCLMILIMHBI HANpaBjieH Ha (OPMHUPOBAHUE CIEIYIOIIUX KOMIIETEH-
1004178

- CHOCOOHOCTBIO PEATU30BbIBATh HOBbIE MPUHIUIBI OCTPOCHUS WH(POKOMMYHUKAIU-
OHHBIX CHCTEM M CETEH pa3jIM4YHbIX TUIIOB IE€peladyM, pacHpeeseHns, 00OpabOTKU U XpaHEHUS
urdopmaruu (OI1K-4),

- CHOCOOHOCTBIO HCIIOJIb30BATh COBPEMEHHYIO JJIEMEHTHYIO 0a3y M CXEMOTEXHHMKY
ycTpoiicTB nHpokommyHukarmii (ITK-5)

- TOTOBHOCTBIO MCIIOJIb30BATh COBPEMEHHBIE TOCTUKEHUSI HAYKH U IMepeioBble HH(OKOM-
MYHUKAIMOHHBIE TEXHOJIOTUHU, METObI MPOBEJICHNS TEOPETUUECKUX M IKCIIEPUMEHTAIbHBIX HC-
CJIeZIOBaHU B HAYYHO-KHCCIeI0BaTeNbCkuX paboTax B oomact UKTuCC (TTK-8).

B pe3ynbraTe n3ydyeHus: AUCHUILIUHBI CTYIEHT JOJDKEH:
3HATh!

- OCHOBHBIE NPUHIUIIBI U pu3ndeckre 3(pPeKTh KOTepeHTHOM 1 HeMMHEWHON onTUKU ¢o-
TOHHBIX MaTE€pPHaJOB;

- OCHOBHBIE CXEMbI M KOHCTPYKIIMH HETMHEHHO-ONTUYECKHX 3JIEMEHTOB Ha OCHOBE (O-
TOHHBIX MaTE€pPHaJIOB;
yMeThb:

- OIpeNeNsITh U 000CHOBBIBATH 11€J1IECO00Pa3HOCTh UCTIOIB30BAaHUS HEJMHEHHO-
ONTUYECKUX 3JIEMEHTOB Ha OCHOBE (POTOHHBIX MAaTEpUANIOB JUIsl pabOTHI B COCTABE ONTHYECKUX
npuOOpPOB U cHCTEM Nepesaun u 00paboTKK MHPOPMAIIIH;

- IPUMEHATH HAa MPAKTUKE U3BECTHBIE METOJIbl aHAIN3a U SKCIIEPUMEHTAIBHOIO MCCIe10-
BaHUs HEIMHEHHO-ONTHUYECKHUX 3JIEMEHTOB Ha OCHOBE (POTOHHBIX MaT€pHAJIOB,;

BJIaJeTh:

- METOJlaMH pacueTa M aHallu3a XapaKTePUCTHK Oa30BBbIX HEJIWHEHHO-ONTHUYECKUX

3JIEMEHTOB Ha OCHOBE ()OTOHHBIX MaTEPHAJIOB..
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4. O0beM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

OO0m1as TpyA0EMKOCTh AUCIUIUIMHBI COCTABJISIET 3 3a4E€THBIX €IUHULIL.
Bun yueOHoit paboThl Beero 4acos CemecTpsl
1 2 3 4
AyauTopHsle 3aHATHS (BCero) 56 56
B ToMm uucne: - - - - -
Jlexkuuu 18 18
JlabopatopHsie paboTs! (JIP) 16 16
Ipaxrraeckue 3ausaTus (I13) 22 22
Cemunaps! (C)
Komnoksuywmsi (K)
Kypcogotii mpoext/(pabora) (ayauropHast Harpy3Ka)
pyaue 8uowvl ayoumopoii pabomsi
CamocTosiTejlbHasi paboTa (Bcero) 124 124
B tom uncne: - - - - -
Kypcogoii mpoekt (pabota) (camocrosTensHas paboTa)
PacuerHo-Tpadraeckue paboTh
Pedepar
Hpyaue 6udvi camocmosmenvroll pabomol
Bus npoMexxyTo4Hoi# arrectaiyu ( 9K3aMeH) 36 36
OO1ast TPYA0SMKOCTh Yac 180 180
3auetHple Enuannsl TpyroeMKocTH 5 5
5. Conepikanue QU CHUNTHHBI
5.1. Pa3gennl AMCHUIIINH M BUABLI 3AHATHH
. : | & |esl|é
g EE2| Eg8|=~| &5 | 5= | ®Popuupyemsie
Ne = o = é = o O = < 5
i HaumenoBanue pazzena AUCHUILIMHBL & S B &= 2 @ 5 > 58 KOMIIETEHIINHA
= |28 |F8] 8% 22| g7 | (OKIK,ICK)
2 | ST R
1. | DyiekTpoMarHuTHAs TEOPUs KOTEPEHTHOMN 44 64 264, | 184 OIIK-4,
ONTHKH B QOTOHHBIX MaTepHaax. IIK-5
K-8
2. | XapaKTepUCTHKH ONTHYECKUX BOJIH B CJIOU- 44, 44, 264. | 18u. OIIK-4,
CTBIX CTPYKTYpax Ha ()OTOHHBIX MaTEPHAIOB IIK-5
T1K-8
3. | TexHONOTHS U MaTepPHAIIbl KOTEPEHTHBIX 449. | 44. | 44 269. | 18u. OIIK-4,
(hOTOHHBIX CTPYKTYp IIK-5
IK-8
4. OCHOBBI HEJIMHEHHOW ONTHUKH B ()OTOHHBIX 44, | 44. 44, 264. | 184. OIIK-4,
MaTepuanax IK-5
IK-8
5 | dudpakuuoHHbIE M HETMHEHHO-ONITHYeckue | 2 4. | 84. | 4. 20u4. | 16 OITK-4
3JIEMEHTHI Ha OCHOBE ()OTOHHBIX MaTepHAIOB TIK-5 '
JUISL OIITUYECKHUX MPHOOPOB U CHCTEM Iepe- K-8
Jlagu 1 00paboTKH nHpopManuu
4
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5.2. Conep:xanue pa3iesioB JEeKIIMOHHOT0 Kypca

Ne HanmenoBanue CopeprxaHue paszena Tpyno- | dopmupye-
I/l | paszena AUCHH- ém- MBIE KOMIIE-
TUTUHEI KOCTh TEHIUU
(dac.) (OK, TIK)
1 | Onexrpomaraut- | OmpeneneHue n 0a30BBIE TOHATHI O MUKPOCTPYKTYpax ¢ 4
Has TeopHst Kore- | (OTOHHOM 3ampenieHHOH 30H0i - poToHHas 30Ha bpuitro-
PEHTHO ONTHKM | DHA, 3aKOH AUCIEPCUH, (POTOHHASI 30HHAS CTPYKTYpa, Po-
B ()OTOHHBIX Ma- TOHHAs 3arpenieHHas 30Ha. MojioBast CTPYKTypa ONTHYe- OIIK-4,
Tepuanax. CKOT'O I10JIs1 BHYTpU (POTOHHBIX KPHCTAJUIOB . BosHOBOE I1K-5
ypaBHEHHE U 33/1a4a O MOJIOBOM CTPYKType nous, pazoBas U I1K-8
IpYIIOBasi CKOPOCTH, INIOTHOCTh (POTOHHBIX COCTOSTHHH.
Amnanoruy (QOTOHHBIX KPHCTAJUIOB C TBEPABIM TesioM. Jle-
(exTH (BaKaHCUH M IPUMECH) B (QOTOHHBIX KpHCTAJIIaX.
2 | Xapakrepuctuku | IlogaBrneHre CHOHTaHHOTO W3JIYYCHHUS aTOMOB BHYTpH (o- 4
ONTHYECKUX BOJTH | TOHHBIX KPHCTAJUIOB. YTIpaBJICHHE CIICKTPOM HYJIEBBIX Ba-
B CIIOMCTBIX KyyMHBIX (pykTyaruu. JIsMOoBckuit caBHUT B (POTOHHBIX
CTPYKTYpax Ha KpHcTa/ulaX. [ MranTcKas ONTHYECKasi JUCTICPCHS U aHO-
(OTOHHBIX MaTe- | MajJbHas IPYIIOBas CKOPOCTh. KoMmpeccust cCBEpXKOPOTKUX
pHaoB JIa3epPHBIX UMITYJILCOB B (POTOHHBIX KPHCTAILIAX. OITK-4
D¢ dexThI TOKATU3aINH JIEKTPOMArHUTHOTO OJIS U YIIpaB- K5 '
neHre (POTOHHOM 3ampenieHHOM 30H0H. JIokanu3anus cBeTa K-8
B ()OTOHHBIX KpUCTAILIAX C IeeKTaMH.
PacnpocTpaHeHne cBeTa B KBa3UIEPUOUYHBIX (POTOHHBIX
kpuctamuiax. Ksasukpucramisl Tnna @udonayan. Kommpec-
CHS M IGKOMIIPECCHSI CBEPXKOPOTKHX JIA3€PHBIX UMITYJILCOB
B KBa3UKpHUCTAIIaX. bueHne Mo 1 aHOMaJIbHO Majasi TPpyI-
TI0Basi CKOPOCTb.
3 | Texnonorus u OCHOBHBIE MaTEepHAIbI IJIs1 U3TOTOBJIEHHS (POTOHHBIX KPH- 4
Marepuaisl Kore- | crajuioB. [IpuMepsl oHOMEPHBIX (POTOHHBIX KPHCTAILIOB.
peHTHBIX GOTOH- | BparroBckue 3epkana, MUKpOPE30HATOPHI, OJJHOMEPHBIE
HBIX CTPYKTYpP BOJIHOBOJBL. J[ByMepHbIe poToHHBIE KpUcTaibl. Tpexmep- OIIK-4,
Hble (DOTOHHBIE KpHrcTaiuibl. Onalibl, HHBEPTUPOBAHHbBIE IK-5
onaJibl, caMoarperupyoumiics garekc. MeToapl co3gaHus I1K-8
OINITHYECKUX CBEPXPELIETOK U HEJIMHEHHBIX POTOHHBIX
KpHcTamioB. [leproanyeckue n KBa3UIEepHOJHIECKUE 10-
MEHHbIE CTPYKTYPBHI.
4 | OcHOBHI HETH- [Tonarue o HeNMMHEHHBIX (POTOHHBIX KpUCTAILIaxX. [IBymep- 4
HEHHOM ONTHKY B | HBIA ()a30BBIA CHHXPOHHU3M MIPH TeHEPAIlUH BTOPOH TapMo-
(hOTOHHBIX MaTe- | HUKU B HEMMHEHHBIX (POTOHHBIX KpHcTaiuIax. [IBymepHas
puanax HeNMHEeHHas Tu(paKys B HENMHEHHBIX (POTOHHBIX KpH-
CTaiax.
Onrtuyeckue ceepxpemeTtku. [lapameTpudeckoe B3auMo- OIK-4
JeicTBHE BOJH, (Da3oBBI CHHXPOHHM3M IIPH T'€HEpaIlui K5 ’
BTOPO TAPMOHHKH, CyMMapHOH U Pa3HOCTHOW YaCTOTHI B K-8
ONITHYECKUX CBEPXPEIICTKAX.
HenuneiiHpie KBa3UKPUCTAIUIIBI U aIIEPHOANYIECKIE OTITHYIE-
CKHE CBEpXpEILETKU. I'eHepayst BTOpoi U TpeThel rapmMo-
HUKH B YCJIOBHSX (pa30BOTO CHHXPOHU3MA B allepHOINIe-
CKHX CBEpXpelIeTKax U CTpykTypax tuna Kanropa n ®ubo-
Hay4u.
5 | Audpakumuonnsle | YcrpoiicTBa ONTOIEKTPOHUKH HAa OCHOBE (POTOHHBIX KPH- 2
Y HeJIMHEeHHO- craiyioB. ONTHYECKUE AUOJIBI M TPAH3UCTOPBI.
onrtuyeckue te- | Jpipuarsie BonokHa. Mukposaseps! 6e3 HHBEpCHN HaceJIeH-
MEHTBI Ha OCHOBE | HOCTH. ONITHYECKHE EPEKITI0YaTeNN U MYJIbTHILIIEKCOPHI.
(oToHHBIX MaTe- | MarHUTOONTHYECKHE MOAYJISITOPHI CBETA. DIEKTPOMArHUT- OIIK-4,
pHAJIOB IS OTI- sbie kpuctamtsl it UK u CBY obnacteit. ®oHOHHBIE KPH- IK-5
THYeCKUX Mpubo- | ctaysl. CinHOBBIE (MAarHUTHBIC) KpHCTaUTbL. [11a3MoHHBIE I1K-8
POB H CHCTEM KPHCTAJUIBL
nepenayu u oopa-
6oTku nHMOPMA-
0201
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5.3 Pa3gesbl AMCUMILVIMHBI U MEXKIUCHUIIMHAPHBbIE CBSA3U C 00ecneYnBAKINUMH (Npe/bl-

AYIIHMH) U o0ecrieYuBaeMbIMH (OCJAEAYIOIIUMH) TUCHHILJIMHAMUA

Ne HanmenoBanme o0ecrieynBa- Ne Ne pa3nenoB qaHHOW AUCIUIUTHHEI U3 Ta0.5.1, A KOTOPBIX HEOO-
/1 ronmx (IpeapayInuX) 1 odec- XOJMMO M3Yy4eHHUe obecnieunBaromux (IpeAbIIyInX) U o0eceunBac-
MeYNBaeMbIX (MTOCIEAYIOMINX ) MBIX (TOCHEYIONINX) TUCHUTUIUH
JMCLUILTHH 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
IIpenmecTByOmue TMCUUNIHHBI
1. Teopus u TexHuKa nepegadu + + + +
nHdopmanuu
2. OnTuyeckue CUCTEMEBI CBSI3HU U + + + +
00paboTku MHpOpPMAIIH

5.4. CooTBeTcTBHE KOMIIETEHLNI, (POPMUPYEMBIX NIPH U3YUYEHHUHU TUCUUIIMHBI, U

BH/I0B 3aHATHIA

Komnerenuun JI JIP

I1 CPC DopMBbI KOHTPOJISI

OIIK-4 +

+
+

OHpOC Ha JICKIUAX U NPAKTUICCKUX 3aHATUAX,
cocraByicHHe pedepara, ero 3ammra B popme
Npe3eHTaIMU ¢ 00CYKICHUEM

I1K-5 +

+ OHpOC Ha JICKIUAX U HIPAKTUYCCKUX 3aHATUAX,
cocraryicHHe pedepara, ero 3ammra B popme
Npe3eHTaIMU ¢ 00CYKICHUEM

I1K-8 + +

+ + Jomyck K 1ab0paTopHBIM paboTaM, UX BEIITOJHEHHUE

CocTaBiieHHEe ¥ 3alIUTa OTYETOB I10 JTAOOPATOPHBIM
pabotam.

JI — nexmus, JIP — naboparopuas pabdota, I1 — nmpaktuka, CPC — camocrositennbHas paboTa cry-

JIeHTA.

6. Metoab! 1 (popMBI OPraHu3anuu 00y4eHust

I[J'ISI YCII€HIHOTO OCBOCHUSA AWCHHUILIMHBI IPUMCHAIOTCA pa3JINYHBIC 06pa3OBaT€J'II>HI>I€ TEX-
HOJIOTHH, KOTOpBbIE 00EeCTIEeYMBAIOT JOCTH)KEHUE TNIAHUPYEMBIX PE3YJIbTaTOB 00YUEHUs COTTIAaCHO
OCHOBHOI1 00pa30BaTeNbHON MporpaMme U ¢ y4eToM TpeOoBaHUM K 00bEMY 3aHITUI B UHTEpPaK-

TUBHOHU (opme.

TexHO10rMH MHTEPAKTUBHOI0 00y4YeHHUsI MPU Pa3HbIX (hopMax 3aHATHI

DopMmbl Texumn JlabopaTopHsiit [pakTHKa Beero
Metoanbt MIPaKTUKYM
[pesenranus pedepara ¢ obcyxneHHEM 12 12
Ob6patHas cBsI3b (ONPOC HA JEKIHUAX U MPAKTHU- 4 4 8
Kax)
KonnexTuBHOE penieHne MoCTaBIeHHBIX 3a1a4 6 6
WTOro HHTEPAKTHBHBIX 3aHATHMA 4 6 16 26
7. JlabopaTopHBI NPAKTHKYM
Ne paznena HanmenoBanue mabopaTopHBIX padoT Tpyno- OK, IIK
JUCIUTUTHHBI EéMKOCTh
(dac.)
5 Bparrosckas audpakist 1a3epHOTo N3TyYeHUs Ha TIEPUOTUIESCKOM 4
JIOMEHHOH CTPYKType B KpHUCTaJIe HHOOATa JINTHA
5 Kommneapnast ~ nudpakums ~ HEKOrepeHTHOro  cBeTa  Ha 4
NIEPUOANYECKON IOMEHHON CTPYKTYpe B KpUCTaJIe HU0OATa JIMTHUS I1K-5
4 I'enepanus BTOpolt rapmoHuku mnasepa Ha AWIT B kpucramie 4 I1K-8
HHOOATAa JINTHA C IEPUOJIMIECKON JJOMEHHOM CTPYKTYpOi
3 W3MepeHne KOAPUUTUBHOIO MO MO MHETISM AUAIEKTPHUECKOTO 4
rucrepesuca B kpuctaymie KTP
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9. IIpakTuyecKkue 3aHATHSA

Ne | Ne paspena Yacel OK,IIK
I/ | AUCUUIUTHHBI HanmveHoBaHME MPaKTHYECKNX 3aHATHH
1 1 Metoms! pacueTa (POTOHHOI 3ampeneHHON 30HBI 6 yacoB
OJTHOMEPHBIX, ABYMEPHBIX X TPEXMEPHBIX (DOTOHHBIX
KpUCTaJIIOB. PacyeT 30HHOH CTPYKTYpBI OTHOMED-
HBIX, TPEXMEPHBIX (POTOHHBIX KPHCTAJIIOB. OIIK-4,
2 2 PacmipocTpanenue u rokanm3aiis cBera B (pOTOH- 4 yaca IK-5
HBIX KpUCTAJUIAX I1K-8
3 3 MeTomp! cO3MaHus ONITHYECKUX CBEPXPEIIETOK U 4 yaca
HEIMHEHHBIX (POTOHHBIX KPHCTAIIOB.
4 4 Hemuneitasie ¢potonnabie kKpucTamuiel.. PazoBelit cuH- | 4 yaca
XPOHHU3M TP F'eHEpaIlMi BTOPOH TapMOHUKH B HE-
JIMHEHHBIX (DOTOHHBIX KPUCTAIIAX
5 5 YcrpoiicTBa ONTOAIEKTPOHUKH Ha OCHOBE GOTOHHBIX | 4 yaca
KPHCTAJIOB.
9. CamocrosiTesibHAs paboTa
Ne TemaTnka caMOCTOSTEIBHOM PabOTHI Tpyno- OK, IIK
/11 (Oemanuzayus) EMKOCTh
(uac.)
1. [oxroToBka k 1a00paTopHBIM paboTam, OPOPMIICHHE OTIETOB 8
2. ITpopaboTka IEKIMOHHOTO MaTepHana 18
OIIK-3,
IToaroroBka K MPaKTUYECKUM 3aHITHSIM 18 OI1K-4:
3. CocraBnenue pedepaTa U €ro 3ammra 44 [IK-8
HUroro: 88

[IpuMepHBIE TEMBI Ded)eDaTOB

1. MeTtob! H3roToBIEHUs (DOTOHHBIX KPHUCTAIUIOB PA3IMUHBIX pa3MepHOCTEN

2. Meto/ipl CO3/JaHUs ONITHYECKUX CBEPXPEIIETOK U HEJTMHEHHBIX (JOTOHHBIX KPUCTAIIIOB

3. [lpumenenust GOTOHHBIX KPUCTAILIOB

4. YnpaBieHHe CBETOM IIPH IIOMOLIH CBETAa B JOTOHHOM KpPHUCTAILIE.

5. HenuneitHo-ontnueckue 3 hexTsl B MarHUTO(QOTOHHBIX KpHCTAILIAX.

6. ba3oBble onTuueckue U HeMMHEHHO-onTrYeckne 3P (HeKThl B POTOHHBIX KPUCTALIAX H ONITUYECKUX
CBEpXpEeIeTKAaX.

7.Metonsl pacdyera pOTOHHOI! 3aIpeLIeHHON 30HbI OTHOMEPHBIX, ABYMEPHBIX U TPEXMEPHBIX (POTOHHBIX
KPHUCTAJIJIOB.

8.I'eneparus BTOPOH U TpeThel rapMOHUKH B YCIOBHAX (Pa30BOr0 CHHXPOHH3MA B alIEpUOIMUECKIX
CBEpXpelleTKax 1 CTpykTypax Tuna Kanropa n ®ubonauun

9.I'enepanust yeTUHEHHBIX BOJIH [P CBEPXHU3IYUCHUH B (DOTOHHOM KpHUCTaIIe

10. Komrmipeccrst CBEpXKOPOTKUX Ja3€PHBIX UMITYJIHCOB B (POTOHHBIX KPHUCTAILIAX.

TDC6OBaHI/I$I K COCTaBJICHHUIO pe(bepaTa

Jloxyment odopmisiercs cornmacao OC TYCVYP 6.1-97" i 10/KeH UMeTh THTYNIbHbIH JIHCT, COep-
JKaHWEe, OCHOBHYIO 4acTb, 3aKIIOYEHHE, CIUCOK HCIOJIb30BAHHBIX HCTOYHHUKOB. B CHHCKE MCTOYHHMKH
(KHUTH, CTaThH, MATECHTHI) PUBOJIUTH C YKa3aHUEM ITOJIHBIX BBIXOJHBIX JJAHHBIX M C HOMEPOM B KBajpaT-
HBIX CKOOKax mo Tekcty. Odopmienne: popmar A4, Word 2003, Times NR 12 pt, BeipaBHMBaHHE TI0
HIMPHUHE, TEPEHOCHI, MEXKCTPOUHBIA ¢AMHUYHBINA HHTEpBa, popmyisl B Equation Editor. O6sém He Me-
Hee 20 ctpanui. Bpems Ha mpesentanuio 10 MuH.

10. IlpuMepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (padoT)

KypcoBoe npoekTupoBaHue 1o JTUCHUIIMHE HE MPETyCMOTPEHO YUEOHBIM IJIAHOM.
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11. BaaubHO-peiTHHrOBas CHCTEMAa
METOJUKA TEKYHEI'O KOHTPOJISI OCBOEHUS JUCHUIIJINHBI

OcyuectBisierca B cooTBeTcTBUM C Ilos10keHHeM 0 mopsiike MCNOJb30BaHUSl peii-
THHTOBOI CHCTEeMBbI /IJIsl OLIEHKH YCIeBaeMOCTH CTYAeHTOB (rpuka3 pexropa 25.02.2010 Ne
1902) u ocHoBaHa Ha 0aUIBHO-PEUTUHTOBON CUCTEME OLIEHKHU YCIIEBAEMOCTH, KOTOpasi BKIIIOUYa-
€T TeKYUHH KOHTPOJIb BBIMOJIHEHUS 3JIEMEHTOB 00beMa AUCHUILIMHBI 110 AJIEMEHTaM KOHTPOJIS
C ITOJBEICHUEM TEKYILETO PEUTHUHIA.

IIpaBuia ¢opMupoBaHusi MATHOANIBHBIX OLEHOK 32 KaXAYIO KOHTPOJBHYIO TOUYKY
(KT1, KT2) ocymiecTBisieTcs yTeM OKpPYIJICHUS BEIMYUHBI, PACCYUTAHHOH 110 popmyIie:
KTX| (Cymma _6amnos, _nabpannas _xk _ KTx)*5

=12 Tpebyemas _cymma _6anioé _no _6anibHOl _ packiaoke

ITocie okoHYaHMS ceMecTpa CTyIeHT, HaOpaBmuii Mmenee 70 GayuioB, cuMTaeTCsl HEYCIIE-
BAIOIIMM, HE MOJy4yuBIIMM 3a4€T. CTyJIEeHT, BBIOJIHUBLIMK BCE 3aIUIaHUPOBAaHHBIE JabopaTop-
HbIE paboTHI, U T.J1. 1 HaOpaBmmii cymmy 70 u Gosee 6ayuIoB, MOTyYaeT 3a4ET «AaBTOMATOMY.

Tab6auna 11.1 Pacnipenesienusi 6a/u10B B TeYeHHe ceMecTpa

MakcumanbHbIi MakcuManbHbINA MaxkcuManbHbIN
N 6art Ha 1-yro KOH- 6a 3a mepuon Oat 3a mepuox Bcero 3a
DneMeHTHl Y9eOHOH AesATeNbHOCTH
TPOJILHYIO TOUKY C mexay 1KT u mexnay 2KT una | cemectp
Hayajia ceMecTpa 2KT KOHEI] ceMecTpa
[Tocemenue 3aHaTuit 8 8 6 22
3amuTa pedepara 0 30 0 30
BrinonHeHue u 3ammura 1a00-
B 0 18 18 36
paTOpPHBIX paboT
KoMIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
HToro makcuMyMm 3a nepuos: 12 60 28 100
HapacraomuMm uTorom 12 12 100 100

Ta6auna 11.2 Ilepecyer 6a/J10B B OlIeHKH 32 KOHTPOJIbHbIE TOYKH

Bajuiel Ha 1aTy KOHTPOJBHOUN TOYKHU Ornenka
> 90 % ot MakcuManbHOU cyMMbl 6as1oB Ha aaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymmbl 6ayutoB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbI OayutoB Ha naty KT 3
<60 % oT MakcuManbHOM cymMBbl 6asioB Ha gaty KT 2

12. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHHe TUCIMILINHbI

a) OCHOBHAs JIUTEepaTypa:

1. C.M. lllanpapos, B.M. lannapos, A.E. Maunens, H.1. Bypumos. ®otopedpakTiuBHbIE
3(PEKTHI B AIEKTPOONTHIECKUX KPUCTAILIAX [ DNEKTPOHHBIN pecypc| : yueb. mocodue. —
Tomck: Tomck. roc. YH-T cucTeM yIIp. U paiuodIeKTpoHUKH, 2012. — 244 c. Pexxum no-
cryma: http://edu.tusur.ru/training/publications/1553

0) JONOJIHUTEJbHAs JINTepaTrypa:

2. UrnatoB A.H. OnToanekTpoHrKa 1 HAHO(DOTOHUKA [DIEKTPOHHBIN pecypc]: yueb mo-
cobue. - CIIO. : Jlanp, 2011. - 528 c¢. Pexum pocryma:
http://e.lanbook.com/view/book/690.

3. Kucenes I'.JI. KBanToBast u onTrueckas JIeKTpOHUKA [DIEKTPOHHEIN pecypc] : yuel.
nocobue . — 2-¢ u3. - CII6. : Jlans, 2011. - 320 ¢. Pexum gocryna:
http://e.lanbook.com/view/book/627
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B) y4eOHO-MeTOaMYecKOe o0ecnieyeHne
4. ®uznka GOTOHHBIX KPUCTAIOB: METOAMYECKHE YKA3aHUS 10 MPAKTUYECKUM 3aHATUSAM U
camocTtosrenbHol pabore / B. B. lllepouna, C.M. Illannapos. - Tomck: TYCVYP, 2014. -
18 ¢. Pexxum nocryma: https://edu.tusur.ru/publications/4090
5. Korepenrtnas u HenuHelHas onTHKa (POTOHHBIX KPUCTAIIIOB: MeToAnYecKHue yKa3aHus
0 CaMOCTOSTENIbHON padote s cTyaeHToB HanpasieHus 200700 «DoToHuKa ¥ ONTO-
nHpopmaruka» / lllepouna B. B., llanmapos C. M. — 2013. 16 c.
https://edu.tusur.ru/publications/3011
6. T'enepanus BTOpoil rapMOHUKHU Ja3€pPHOTo U3IydeHHs:: MeToanueckue ykazanus K Jabo-
paTopHBIM paboTaM Ui CTYJAeHTOB HampasieHus "doToHuKa u ontonHpopmaTuka" /
Axpectuna A. C., lllangapos C. M., lllepouna B. B. — 2013. 12 c.
https://edu.tusur.ru/publications/4107
7. HWccnenoBanue nudpakiyuy CBETOBOTO MydKa B CPeie C MePUOANUYECKON MOy e
nokasareJs npesoMieHus: Metoanyeckne ykasanus K JadopaTopHoii padore ais Oaka-
naBpoB HampasieHus 210700.62 "MHPpOKOMMYyHHKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBs3u" (mpodwik - "Onrudeckue cucreMsl u cetH ces3u'") / angapos B. M. — 2013. 7
c. https://edu.tusur.ru/publications/3701
r) IlepeyeHb HHTEPHET-pecypcoB
1. Springer Journals — moyHOTEKCTOBAasI KOJUICKIUS 3JICKTPOHHBIX KYPHAIOB M31aTEIbCTBA
Springer. http://link.springer.com/
2. O6pa3oBarenbHbIN MOpTaN B cBOOOIHOM joctyne: «Du3nka, XUMHUs, MaTeMaTUKa CTy-
JIeHTaM 1 mkoiibHuKaM. O0paszoBatenbHbIi poekT A.H. Baprunay http://www.phds.ru/;
3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;
4. Optical Society of America; OpticsinfoBase, moctyn ¢ IP agpecoB TYCYPa (“Applied
Optics”, “Optics Express”, “J. Opt. Technol.” u ap.) http://www.opticsinfobase.org/;
5. MonmnorekcroBast b/ nuccepraumii PI'b http://rsl.ru;
7. YHuBepcuterckas uH(popMaimoHHas cuctema Poccust http://uisrussia.msu.ru/is4/-
main.jsp;
8. ApxXUB 3JeKTPOHHBIX NpenpuHTOB http://xxx.lanl.gov.
1) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H TIOUCKOBbIE CHCTEMBI
1. Caiit kadenpsr CBUuKP Ha o6pazoBarensHom noprasie TYCVYPa;
2. JlokanbHas ceTb kKadenpsl CBUuKP: Students\damunus npenogaBarens\

13. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUIINHBI.

JIaGopatopHble pabOTHl MPOBOAATCS B CIELUAIN3UPOBAHHBIX J1A0OPATOpUsX Kadeapsl
CBYuKP: ayn. 329 a PK, 333 a PK. B Jlaboparopuu 333 a BBITOIHSIOTCS pabOTHI 1O UCCIIENO-
BAaHUIO MOJYJIATOPOB ONTHYECKOro n3nydenus. B mabopatopuu 329 6 PK Bemonsstores pado-
ThI 10 MCCJIEI0OBAHUIO Ne(IEKTOPOB ONTHYECKOTO U3ITyYEHUSI.

14. MeToanyeckue PEKOMEHIAAIUHA 110 OpraHu3anu U3y4eHUud TUCHUIIJIMHBI.

O0béM yacoB, MPEAYCMOTPEHHBIX YU4EOHBIM IJIAHOM JUISl U3YYEHHUs TUCIUILIMHBI, T10-
3BOJIIET OCBETUTH TOJHKO HAaMOOJIee BaKHBIE MOMEHTHI U PACKPBITh 0A30BbBIE MOHSATHS MPHU YTe-
HuU Jekuuid. [losTomMy mpu peanuzanuu mMporpamMMmbl CTYIACHTHI JOJDKHBI paboTaTh caMOCTOSI-
TETHHO KaK MPHU MOBTOPEHHUH JICKITMOHHOTO MaTepHaia, TaK U IMPH MOATOTOBKE K JIA00OPaTOPHBIM
U TIPAKTUYECKUM 3aHATHIM, K HanmucaHuio pedepara. s obecneuenust 3pPpeKTUBHOTO ycBOE-
HUS CTYJCHTAMH MaTE€PHAIOB JUCIMILIMHBI HEOOXOIMMO Ha TIEPBOM 3aHSITUH MTO3HAKOMHUTH HX C
OCHOBHBIMH TIOJIOKEHUSIMU U TPeOOBaHUSMHU paboueil MPOrpaMMBI, ¢ MOJICKAIIME U3Y4ESHUIO
TeMaMH, CIHMCKOM OCHOBHOW W JIOTIOJIHUTEIBHOW JUTEPaTyphl, C TOJOXKCHUSIMU OaIbHO-
PEUTHHTOBOW CHUCTEMBI OIICHKH yclieBaeMOCTH. Ha nmekuusx HeoOXoaumMo oOpariath BHUMaHHE
Ha 0COOCHHOCTH MPUMEHEHHUS PacCMaTPpUBAEMOT0 MaTepraja B MOCICAYIOMNUX Kypcax, a TakKe
B Oynymieil mpodeccHoHaNbHON AeaTenbHOCTH. B yueOHOM mporiecce cleayeT NpUMEHSITh HH-
TEePAKTUBHBIC METOJbI OOyUEHUS JJIs YBEIMUYEHUS 3aWHTEPECOBAHHOCTU CTYJICHTOB M MOBBIIIE-
HUS UX KOMIIETEHIINHN.
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1 Bsexaenue

®onp oneHouHbIX cpeacts (OOC) sBisgeTCS NPUIOKEHUEM K paboueli mporpaMmme TUCHUILTHHBL « KorepeHTHas
Y HEeJIMHEHHAst ONTHUKA ()OTOHHBIX MATECPUANIOB)» U TPEACTABISCT COO0 COBOKYITHOCTh KOHTPOJIbHO-H3MEPUTEIBHBIX
MaTepHuajioB (KOHTPOIbHBIE paOOTHI, TECTHI U Jp.) H METOAOB HX HCIIOIB30BAHMS, IPETHA3HAYCHHBIX IS H3Mepe-
HUS YPOBHS JOCTIKEHHS CTYyJICHTOM YCTaHOBIICHHBIX Pe3yJIbTATOB O0YUICHHS.

®OC 1o TUCTHIUTHHE HCIIOIB3YETCs IPH MIPOBEACHNH TEKYIIIEro KOHTPOIIS yCIIeBaeMOCTH (KOHTPOJIBHBIE TOY-
KH) ¥ IPOMEXYTOYHOU aTTecTanuu (qud. 3a4eT) CTyIeHTOB.

[lepeuens 3akperIeHHBIX 3a TUCIUIUTHHOW KOMIIETEHIINK pUBeIeH B TabmuIe 1.

Tadanua 1 — [epedens 3aKkpensieHHbIX 32 TUCHUTIJINHON KOMITETEHIMI

Kon DopMyTHpPOBKA KOMIIETEHIINH ITtansl GOpMUPOBAHUS KOMIIETEHIIMH
OIIK-4 | cnocoOHOCTh peann30BhIBATH HOBBIE | 3HATH.
HPUHIUIBI TOCTPOEHHS HHPOKOM- — OCHOBHBIC NIPUHLMUIEI U (usndeckure >(PeKTol, odecreun-
MYHUKaIMOHHBIX CUCTEM M CeTe Batolre (YHKIHMOHUPOBAHUE AKTHBHBIX W MAaCCHUBHBIX
Pa3IMYHBIX TUIIOB II€peaayu, pac- KOMIIOHCHTOB ONTHYCCKUX CUCTCM:;
npeseneHus, 00paboTKH 1 XPaHEHHS | yMeTh:
uH(opMaLH — TIPOBOAWTH BBHIOOP JIEMEHTHOH 0a3bl IS MOCTPOCHUS WH-
(hDOKOMMYHUKAIIMOHHBIX CHUCTEM W CETeH pa3lNYHBIX TH-
TIOB;
BJIa/IeTh.
— MeToJaMy W NpHeMaMu pPa3pabOTKH, MPOCKTUPOBAHUS H
HCTIONB30BaHMS 3JIEMEHTHOM 0a3bl U1l MOCTPOEHUS HHPO-
KOMMYHUKAIIMOHHBIX CHCTEM M CeTell pa3IMIHbBIX THUIIOB.
I1K-5 CHOCOOHOCTH HCTIONIB30BAThH COBPE-
MEHHYIO JJIEMEHTHYIO 0a3y u cxemo- | 3HATh.
TEXHHUKY yCTpOﬁCTB I/IH(I)OKOMMYHI/I- — OCHOBHBIC KOHCTPYKLHWU U XaPAKTCPHUCTUKU AKTUBHBIX WU
Karuii TTACCUBHBIX KOMITOHEHTOB ONTHYECKHX CHUCTEM;
YMeTh!
— PpaccuuTHIBaTh, MCCIENOBATh U 3KCIIyaTHPOBATh COBpe-
MEHHYIO 3JIEMEHTHYIO 0a3y yCTpOHCTB MH()POKOMMYHHKA-
LW,
BJIAJeTh!
— MeToJaMH W NpHEeMaMHU pPa3pabOTKH, NMPOEKTUPOBAHUSA U
HCTIONIb30BaHMS 3JIEMEHTHOM 0a3bl U1l MOCTPOEHUS HH(O-
KOMMYHUKAIIMOHHBIX CHCTEM U CeTell pa3IMYHbIX THUIIOB.
I1K-8 TOTOBHOCTH HCIIOJIb30BATh COBpE-
MEHHbIE TOCTIKEHIS HAYKH U mepe- | SHATD.
JI0BBIe HH(OKOMMYHHKALHOHHBIE — OCHOBHBIE KOHCTPYKIIMHM M XapaKTEPUCTUKH AKTUBHBIX H
TEXHOJIOTHH, METO/Ibl IPOBE/ICHHS NAaCCHBHBIX KOMIIOHEHTOB ONITHYECKHX CUCTEM:;
TEOPETUUECKHX U OKCIIepUMeHTanb- | YMETh.
HBIX HCCIICOBAHHI B HAYIHO- — PpaccuMTHIBaTh, MCCIENOBATh W IKCIIyaTHPOBATH COBpe-
HICCITeI0BATEIECKIX paboTax B 00ma- MEHHYIO 3JIEMEHTHYIO0 0a3y YCTpOMCTB MH()OKOMMYHHKA-
ctu UKTuCC uuif;
BJAJ€Th!
— MeTOJaMM W IpHeMaMH pa3pabOTKH, MPOEKTHPOBAHUSA U
HCIOJIb30BaHUS dJIEMEHTHON 0a3bl JJIs OCTPOEHUsI HH(O-
KOMMYHHUKAIIMOHHBIX CHCTEM U CeTeil pa3iIMuHbIX TUIIOB

2  Peaau3zanus KOMIETECHLUA

2.1 Komnerenuusa OIIK-4

OIIK-4: crioco6HOCTH peain30BhIBATH HOBbIE MPHHIUIBI MOCTPOeHNsI HH(POKOMMYHHKAIMOHHBIX CHCTEM
U ceTeill pa3IMYHbIX THIIOB Nepeadn, pacnpeaejeHns, 00padoTKH U XpaHeHUs! HHGoOpManHH.

Jnst popmMupoBaHus KOMIIETEHIIMH HEOOX0IMMO OCYILECTBUTD PSIJl ATAIIOB.

Orarnsl GOPMUPOBAHUS KOMIIETEHIIMHU, IPUMEHEMBIE JIJIsl TOTO BUJIBI 3aHATHH, M UCTIOJIb3YEMbIEC CPE/ICTBA OLle-
HHUBaHUS PE/ICTABIICHBI B Ta0aMLE 2.

Ta6auuma 2 - Jransl (l)Ole/lpOBaHl/lﬂ KOMIICTCHIIMHM U UCITIOJIb3yEeMbl€¢ CPEICTBA OLICHUBAHUSA
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CocraB 3Hath YMmerb Baapers
— MeTojaMM M I[pUeMaMH
OCHOBHbIC MPHHLIEL H (H3H- IIPOBOAUTH BBIOOP 3JIEMEHTHOMN PaspaboTKH, MPOCKTHPOBA-
Conep- geckne d¢QeKTs, obecredn- 65351 s TocT I:)eHm GO HUSL U MCIIOJIb30BaHUS HJle-
JKaHHe Baomue (yHKINOHWPOBAHUE p MEHTHOH 0a3bl AJIs1 TOCTPO-
KOMMYHUKAIIMOHHBIX CHCTEM U
ITaINoB AaKTUBHBIX W TACCHUBHBIX KOM- . eHnsT WHPOKOMMYHHKAIIH-
ceTell pa3IHMYHbIX TUIIOB .
MIOHEHTOB ONTHYECKUX CHCTEM p OHHBIX CHCTEM U ceTel
Pa3IMYHBIX TUIIOB
o Jlexuun
o Jlekuun o Jlekuu
Buasi e [IpakTH4ecKue 3aHATHA.
N o [IpakTHyeckue 3aHATHS. o [IpakTiueckue 3aHATHS.
3aHATHH e JlabopaTopHbIe 3aHATHS
e CaMocTosTenpHas padoTa. o CamocTosTenpHas pabora.
e CamocTosTensHas padoTa.
HUcnonanb- o KOHCIICKT o [ToaroroBka pedepara o [Ipesenrarus pedepara
3yemble . o Otuet no JlaboparopHoii pado- | e 3amura 1adoparopHoii pa-
y ® YCTHBIN OTBET paTop p - paTop P
cpeacTBa TE 0OTHI
e Jlug. 3auer .
OllCHHU- o KOHCHEKT caMOCTOSATEIbHON e Jlug. 3ayer
BaHU paboTsL.

OGHII/Ie XapaKTCPpUCTUKHN MoKa3aTejae u KPUTCPUEB OLICHMBAHUA KOMIIETCHII MKW HAa BCCX dTanax NMpUuBEACHLI B

Tabmuue 3.

Tabéauna 3 — O0mmue XxapakTepUCTHKHU MOKa3aTe/ell i KPUTepPHeB OLeHUBAHUS KOMIIETEHIINHU M0 dTanamM

(BbICOKMI ypo-

HUSIMU B IIpeJiciiaxX nu3y4dac-

C€MBbIX JJI pa3BUTHA TBOP-

IToxa3zaTenn
3HATDb YmMmernb Baagernb
U KPpUTEPUHU
Obnanmaet pakTHIecKu- OO0azaer guamna3oHoM
OTJHYHO MH H TEOPETUICSCKAMH 3Ha- MPAKTUIECKUX YMEHHUH, TpeOy- Konrponupyet padoty,

MPOBOAUT OLCHKY, COBCPILICH-

(6a3o0Bblii ypo-

ITBI, TIPOLIECCHI, OOIIHE TO-
HATHUS B TIpeJieNax u3ydae-

€MBIX JIJISl PEIIeHUS OTpeie-

BE€Hb) MoH 00JaCTH C TOHUMAaHU- YEeCKUX PEIICHHH, a0CTparupo- | CTBYET AEHCTBUS pabOTHI
€M I'paHHUI] TPUMEHUMOCTH BaHMS NpoOIeM
Beper oTBeTCTBEHHOCTH 32
OO6nagaer quana3oHOM
3HaeT (aKThl, IPUHIH- . 3aBeplIeHHeE 3a/1a49 B HC-
Xopomuro MIPaKTHYECKUX YMEHHH, TpeOy-

CJICJOBaHHUH, npncnoca6m/1-
BacT CBOC IIOBCACHUC K o0cTo-

TeJbHO (Mopo-
TrOBbIil YPOBEHb)

Oo0mamaet 0a30BBIMH
00IIMMHU 3HAHUSIMH

YMEHUAMH, TPeOYEMBIMHU IS
BBIIIOJIHEHUS IIPOCTBIX 3a/1a4

BeHb) 9 JICHHBIX TIPO0JIeM B 06J1acTH
MoOH obacTu STENLCTBAM B PEILICHUHU TPO-
UCCIIeIOBaHUS
Griem
YnoBaerBopu- O6nagaeT OCHOBHBIMHU

Paboraet npu npssmMom
HaOJI0IeHUT

DopmynrpoBKa OKa3aTesneil ¥ KpUTEPHEB OIIEHUBAHIS JaHHOW KOMIIETEHIINY TIpUBEIeHA B TabmuIle 4.

Tadanna 4 — [TokazaTenn 1 KPUTEPUH OLEHHBAHUS KOMIETEeHIINH HA 3Tanax

Ymern

Baanernb

IToxka3are-
JIM ¥ KpHTe- 3Hath
pun
Hmeet npescTaBieHue
00 OCHOBHBIX MPUHIUIIAX
OtauyHo / n pusnueckux apdexrax,
(90-100 obecrieunBaOmuX QyHK-
0aJ1J10B) LUOHUPOBAHUE AKTUBHBIX U

IIaCCUBHBIX KOMIIOHCHTOB
OIITHYCCKUX CUCTEM

Ymeer cBOOOHO MPOBO-
JIUTH BBIOOP 3JICMEHTHO 0a3bl
JUTSL IOCTPOCHUS MHPOKOMMY-
HHUKAIMOHHBLIX CUCTEM U CETEH
Pa3IMYHBIX THIIOB

Bnaneer MmeTonamu u rpu-
eMaMu pa3paboTKu, IPOEKTHU-
POBAHUS U UCTIONB30BaHUS
9JIEMEHTHOW 0a3bl JJIsI TOCTPO-
eHHsl THPOKOMMYHHUKAIMOH-
HBIX CUCTEM U ceTeil pa3nud-
HBIX THIIOB
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Xopomo /
(70-89

06aJ1J10B)

Jaet onpenenenus oc-
HOBHBIX IIPUHIINIIOB U (H-
3ndeckux 3¢ pexToB obec-
neyuBaroye QyHKIMOHU-
pOBaHKE aKTUBHBIX M Tac-
CHBHBIX KOMIIOHEHTOB OII-
THYECKHUX CUCTEM

YMeeT caMoCTOSTeIEHO
MIPOBOJUTH BHIOOP dIIEMEHTHON
0a3bl IS MOCTPOCHUS HH(O-
KOMMYHHUKAITUOHHBIX CUCTEM U
ceTell pa3IUYHbIX TUIIOB

Biageetr ocHOBHBIMH Me-
TOAAMH ¥ TIpUEeMaMU pa3pa-
OOTKH, MPOCKTUPOBAHUS U HC-
[10JIL30BaHUs DJIEMEHTHOM Oa-
3BI JUTS TOCTPOCHUS HHPOKOM-
MYHUKAIIUOHHBIX CUCTEM U
ceTell pa3TuYHbIX TUTIOB

Ynosae-
TBOPUTEJIbHO
/ (60-69

0aJ1J10B)

Nmeer npencrasienue
00 OCHOBHBIX MPUHIUIAX
n pusnueckux s dexrax,
obecrieunBaOMMX QyHK-
LMOHUPOBAHNE aKTUBHBIX U
MACCUBHBIX KOMIIOHEHTOB
ONTHYECKUX CHCTEM

Iloka3sIBacT HEMOIHOE, HE-
JOCTATOYHOE YMEHHUE MPOBO-
JIUTH BBIOOP 3JIEMEHTHOH 0a3bl
JUTSL IOCTPOCHUS HH(POKOMMY-
HHUKAI[MOHHLIX CUCTEM U CETEH
PA3JIMYHBIX THIIOB

JleMOHCTpUpPYET HETIONHOE,
HEIOCTaTOYHOE BIIAJICHUE Me-
TOJaMH U IpUeMaMH pa3pa-
OOTKH, TIPOSKTUPOBAHHUS U UC-
MIOJIb30BaHUS 2JIEMEHTHOH Oa-
3b1 JJIS TOCTPOEHHS UH(OKOM-
MYHUKaIlUOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB

Ipumeyanmne: KOIMYECTBO OAIIIOB M IIEPEBOJI B TPAAUIHMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUH C IMMyHKTOM 11
Paboueit mporpaMMel.

2.2 Komnerenuus IIK-5

IIK-5: cnoco0HOCTb MCNOJIb30BATH COBPEMEHHYI0 3JIEMEHTHYIO 0a3y M CXeMOTEXHUKY YCTPOiicTB HH(O-
KOMMYHMKALMH.
Jliist hopMHUPOBAHUS KOMIIETCHITUH HEOOXOAUMO OCYIIECTBUTh PSIJ] ITAIIOB.
Oransl GOpMHPOBaHU KOMICTECHINH, IPUMECHIEMBIC JIJIS STOTO BUABI 3aHATHUH, U HCIIOB3YEMBIC CPEICTBA OIIe-
HUBaHMS NPEICTABJICHHI B Tabimie 5.

Tabéauma 5- dTanbl popMuUpPoBaHUS KOMIETEHIINU U UCTOJIb3yeMbl€e CPEACTBA OIlEeHUBAHHUSA

CocraB 3HATDb YmMmernb Baagern
— MeToJaMH W [pUeMaMH
— YUTHIBATH, U BaTh U TKH, TPOCKTHPOBa-
Cone OCHOBHBIE ~ KOHCTDYKIMH M pacc aTh, HCCJIEIO0BA pa3paboTKH, MPOEKTHPOBA
- KCIUTyaTHPOBATh BpPEMEH- HUSL U HMCIOJb30BAHUS -
P XapaKTepUCTHKH aKTHUBHBIX U SKCILITyaTHpoBa coBpeMe ICTI0Ib30BA e
JKaHHe HYIO 3JIEMEHTHYIO 6azy MEHTHOH 0a3bl I OCTPO-
MACCUBHBIX KOMIIOHEHTOB OII- .
Tamos . YCTPOHCTB  MH(OKOMMYHHUKA- eHUsT WH(POKOMMYHHUKAIIH-
TUYECKUX CHCTEM; . .
Uit OHHBIX CHCTEM U ceTeid
Pa3IHYHBIX THIIOB
o Jlexuun
o Jlekun o Jlekmun
Buasi o [IpakTuyeckue 3aHATUS.
. o [IpakTHYCCKHE 3aHSATHS. o [IpakTHyeckue 3aHATUS.
3aHATHH] e JlabopaTopHBIC 3aHATHS
e CamocrosTenpHas paboTa. o CamocTosTenpHas pabora.
e CamocTosTenspHas pabora.
Hcnoub- o KOHCIIGKT o [ToaroroBka pedepara o [Ipesenranus pedepara
3yemMble . e Otyger o 1abopatopHOi pabo- | e 3amuTa TabopaTopHON pa-
Y ® YCTHBIN OTBET paTop p n parop p
cpeacTBa e 0OTHBI
o Jlug. 3auer N
OLleHH- o KOHCIIEKT caMOCTOATEIHHOU o Jlug. 3auer
BaHUS paboTEI.

061_[11/16 XapaKTCPpUCTHUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHIIMU HAa BCEX dTallaX MPUBCICHBI B

Tabiuuie 6.

Tadanna 6 — O0mme XapakTepUCTHKH NMOKa3aTeiell 1 KPUTepHeB OLEHUBAHMS KOMIETeHIINH 10 3TanaMm

(BBICOKHI ypoO-

MU U TCOPECTUICCKUMHU 3HA-

MIPaKTHYECKUX YMEHHH, TpeOy-

IMoka3aTenn
3HaTh Ymern Baaners
H KpHUTepHH
OTJn4YHO Obnanmaet hakTHIeCKu- ObnanmaeT quamna3oHOM KonTpomupyet pabdoty,

MIPOBOJUT OLIEHKY, COBEpLICH-
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BeHb) HUSIMH B TIpE/ieNax u3ydae- €MBIX JUI Pa3BUTHS TBOP- CTBYET ACHCTBUSI PabOTHI
MOi¥t 00JIACTH ¢ TOHUMAHU- YECKUX pelIeHni, abcTparupo-
€M I'paHHuI] TPUMEHUMOCTH BaHMS NpoOIIeM
OOazaer guamna3oHoOM Bepet oTBeTCTBEHHOCTS 32
3HaeT (GaKThl, IPUHIH- N
Xopourio 1BL, IPOLECCHL, OGIIHE IO MIPaKTHYECKUX YMEHHH, TpeOy- | 3aBeplueHHe 3a]1a4 B UCCIIEN0-
(6a30BbIii ypo- d ’ €MBIX JUIsl PEIeHHUs OTpeie- BaHWH, IPUCIIOCAOINBACT CBOE
HATHUS B IIPEZEiax usydae-
BeHb) . JICHHBIX NPOOJIEM B 00JIaCTH MOBE/ICHHE K 00CTOSATEIHCTBAM
MoOH o0acTH
HCCIIeI0BAHMS B PEIICHNH MTpodiIeM
Ynosiaersopu- OO0nagaeT OCHOBHBIMU
A P Ob6nanaer 6a30BBIMU 8 PaGotaet npu npsimom
TeJbHO (I10po- YMEHHSAMH, TpeOyEeMBbIMU IS
. 00IIMMHY 3HAHUSIMA HaOII0IeHUH
TOBBIiil YPOBEHD) BBINOJTHEHHS IPOCTHIX 3a/1a4

dopmynupoBKa okazaTteiel 1 KpUTEPUEB OLICHUBAHMS JaHHOW KOMIIETEHIMY NPUBEACHA B Tabmuue 7.

Tab6auna 7 — [Noka3zaTeau 1 KPUTEPUU OLeHUBAHUS KOMIIETeHIIHMH HA 3Tanmax

IToxka3are-
JIM ¥ KpUTe- 3HATDb YmMmernb Baagern
puu
3HaeT OCHOBHBIE KOH- Ymeer cBOOOHO paccuu- Bnaneer meronamu u
CTPYKLMHU U XapaKTEPUCTUKH ThIBaTh, UCCIIEOBATh U IKC- TpreMaMu pa3paboTKH, IPo-
o / AKTHBHBIX U NACCUBHBIX KOM- IJIyaTUPOBATh COBPEMEHHYIO €KTHPOBAHHUSA U UCIOJIb30Ba-
gT(J)] ];830 MIOHEHTOB ONTUYECKUX CU- AJIEMEHTHYIO 0a3y yCTPOHCTB HUS 3JICMEHTHOH 0a3bl IIs
6( i cTeM WHPOKOMMYHUKAITHIHA MMOCTPOCHUS HHPOKOMMYHH-
ai17108) KaIlMOHHBIX CUCTEM U CETEH
Pa3JIMIHBIX TUIIOB
Nwmeet npencrapieHue YMeeT cMOCTOATENBHO Bnaneer ocHOBHbIMU Me-
00 OCHOBHBIX KOHCTPYKITHSIX paccUYuTHIBAaTh, HCCIAEA0OBATh U | TOAAMH M IIPHEMAaMH pa3pa-
Xopouuo / M XapaKTEpUCTHKaX aKTHB- OKCIIIyaTUPOBATH COBPEMEH- 60TKH, TPOEKTUPOBAHUSA U
(70-89 HBIX U MTACCUBHBIX KOMIIOHEH- | HYIO DJIEMEHTHYIO 0azy HCTIOJIB30BaHUS AIEMEHTHOM
62JJ10B) TOB ONITUYECKUX CUCTEM YCTPOHCTB HH(POKOMMYHHUKA- 6a3bl 1711 TOCTPOEHHST HHGO-
uui KOMMYHHUKALMOHHBIX CUCTEM
U CeTeH pa3INyHbIX THUIIOB
Jaer onpenenexus oc- IToka3bIBaeT HEMOIHOE, JeMoHcTpupyer HemnoJ-
HOBHBIX KOHCTPYKIIHI U Xa- He-JI0CTaTOYHOE YMEHHUE pac- HOE, HeJIOCTaTOYHOE Biaje-
vy PaAKTCPUCTHUK aKTUBHBIX U CUHTBIBATH, UCCJICAOBATH U HUE MCTOJaMU U IIpUueMaMu
AoB.e- IMAaCCUBHBIX KOMIIOHEHTOB OKCIIIyaTUPOBATh COBPEMEH- pa3paboTKH, TPOESKTUPOBAHUS
TBO/pIg)eg; Ho ONTHYECKUX CUCTEM HYIO JIEMEHTHYIO 0a3y ¥ MCIIOJIb30BAHUS 3JIEMEHT-
6( ) YCTPOUCTB HHYOKOMMYHHKA- HOW 0a3bl I IOCTPOCHUS
aJ1108) uui HH(POKOMMYHUKAITHOHHBIX
CUCTEM U CeTeH pa3IuuHbIX
TUIIOB

IIpumeuanmne: KOIMYECTBO OAUIOB U IIEPEBOJI B TPAAUIIHMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHH C ITyHKTOM 11
Paboueit nporpamMMmel.

2.3 Komnerenuusa ITK-8

ITIK-8: roToBHOCTH HCHOJIb30BATH COBPeMEHHbIE JOCTHKEHHSI HAYKH U nepenoBble HHPOKOMMYHHKALIH-
OHHBIE TEXHOJIOTHH, METO/bI MIPOBEICHHUS TEOPETHYECKHX H IKCIIEPHUMEHTAIbHBIX HCCIeJOBAHUI B HAYYHO-

HcceroBaTesbeknx paborax B o6aactu UKTuCC.

Jist hopMHUPOBAHUS KOMIICTCHIIUH HEOOXO0AUMO OCYILECTBUTH PSIJ] ITAIOB.
Oranbl OPMHUPOBAHUS KOMICTCHIMH, IPUMCHIEMBIC JIJIS 3TOTO BUBI 3aHATHUH, U HCIIOJIB3yEMbIC CPEICTBA OLle-
HUBaHUS NIPEICTABJICHBI B TA0IHIIE 5.

Taoauua 5- Jransl (l)Ole/l])OBaHI(lﬂ KOMIICTCHIIMM U UCII0JIb3YEMbI€ CPEACTBA OLICHUBAHUA
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Ccras 3Hath YMmerb Baapers
— MeTojaMM M I[pUeMaMH
ACCUMTHIBATh, UCCIENOBATh U a3paboTKH, MPOEKTHPOBa-
— OCHOBHBIC KOHCTPYKIMH H pacce » HeCieno pa3spaGoTkH, MPOSKTHPORA
Conep- OKCINUIyaTHpPOBaTh  COBPCMCH- HHUSI W MCIIOJIb30BAHHUA 3JIC-
KAHHE XapaKTEPUCTUKU AKTHBHBIX U 5 5 6
anne ACCHBHBIX KOMITOHCHTOB OIl- HYI0O  OIEMEHTHYIO azy MEHTHOH 0a3bl AJIs1 TOCTPO-
CTPOHCTB  MH(POKOMMYHHKA- eHHsl MH(POKOMMYHHKAIU-
THYECKHUX CHCTEM; yerp b y U y i
LUH OHHBIX CHCTEM U CeTeH
Pa3IMYHBIX TUIIOB
o Jlexuun
o Jlekuun o Jlekuu
Buasi e [IpakTH4ecKue 3aHATHA.
N o [IpakTHyeckue 3aHATHS. o [IpakTiueckue 3aHATHS.
3aHATHH e JlabopaTopHbIe 3aHATHS
e CaMocTosTenpHas padoTa. o CamocTosTenpHas pabora.
e CamocTosTensHas padoTa.
Hnonsn- o KoHemeKT o [ToaroroBka pedepara o [Ipesenranust pedepara
3yemble . o Otuet no JlaboparopHoii pado- | e 3amura 1adoparopHoii pa-
y ® YCTHBIN OTBET paTop p - paTop P
cpeacTBa TE 0OTHI
e Jlug. 3auer .
OLlCHHU- o KOHCHEKT caMOCTOSATEIbHON e Jlug. 3ayer
BaHU paboTsL.

OGIHI/Ie XapaKTCPpUCTUKHN MoKa3aTejae u KPUTCPUEB OLICHMBAHUA KOMIIETCHIMU HAa BCEX dTallax MpUBCJACHLI B

Tabmue 6.

Tadauua 6 — O0mKe XapaKkTepUCTUKYU NOKA3aTe/leil 1 KpUTepHeB OLeHNBAHUSI KOMIIeTEHLMH 110 3TanaM

Iloka3zatenu u
3HATDb YmMmernb Baagernb
KpHUTEpUH
Obnanmaet pakTHIecKu- OO0azaer guamna3oHoM
OTu4HO MU H TEOPETUICCKAMH 3Ha- | TPAKTUYECKUX YMEHUH, TpeOy- Konrponupyet padoty,
(BbICOKHIA HUSMH B TIpeJieNiax u3ydae- eMBIX JUISl Pa3BUTHUS TBOP- MPOBOJIUT OLIEHKY, COBEPIICH-
YPOBEHb) MOii 00JTACTH ¢ TOHUMAaHU- YEeCKUX PelleHHi, abcTparupo- | CTByeT JAeHCTBUS pabOThI
€M TpaHUI] MPAMEHUMOCTH BaHUS MPOOIIEM
Bepert oTBeTCTBEeHHOCTS 32
ObnanmaeT quana3zoHOM
3HaeT QaKThl, MPUHIHU- . 3aBepIIeHHE 3a1a4 B HC-
Xopouio MPaKTHYECKUX YMEHHH, TpeOy-
N ITBI, TIPOLIECCHI, OOIIHE TO- ClIE/IOBaHUH, TIPHCHIOCca0IH-
(0a30BbIi eMBIX IS PeIIeHUs onpese-
HATHS B TIpejieiax u3ydae- BaeT CBOEC MOBEICHUE K 00CTO-
YPOBeHb) N JIEHHBIX MPOOJIEM B 00JIaCTH
MO¥i 00J1aCTH SITEIbCTBAM B PEIICHUH TIPO-
UCCIICIOBAHUS
Oem
Ynosaerso-
O6nagaeT OCHOBHBIMHU
pUTeabHO (T0- Ob6namaeT 6a30BBIMH Paboraet npu npssmom
. YMEHUSAMH, TPeOYEMBIMH IS
POroBbIii ypo- 00IIMMU 3HAHUAMHU HaOIIOIeHUN
Be]—[],) BBITIOJTHEHU IIPOCTHIX 3aJia4

q)OpMyJ'H/IpOBKa MoKa3aTejed u KPpUTCPUECB OLICHUBAHUA )IaHHOﬁ KOMIICTCHIIMU IPpHUBECACHA B Ta6m/1ue 7.

Tabuna 7 — IlokazaTeau U KPUTEPHHU OLICHUBAHNS KOMIIETCHIIMH HA 3Tamax

IToka3are-
JIM M KpHTe- 3Harn Ymern Baanernb
pun
3HaeT OCHOBHBIC KOH- Ymeer cBOOOHO paccyu- Bnageer meronamu u npu-
CTPYKLIUHU U XapaKTEPUCTHU- TBIBaTh, UCCIIEIOBATh U DKC- eMaMHu pa3pabOTKH, MPOCKTH-
o / KU aKTUBHBIX U IMACCHUBHBIX IJIyaTUPOBATh COBPEMEHHYIO pPOBaHUSI U UCIIOJIb30BAHUS
Tm;lsﬁfoo KOMITOHEHTOB ONTHYECKUX JJIEMEHTHYO 0a3y YCTPOUCTB AJIEMEHTHOM 0a3bl ISl IOCTPO-
6( ) CHCTEM HH()OKOMMYHUKAITHHA eHUs1 THPOKOMMYHHUKAIINOH-
AIL108) HBIX CHCTEM M CEeTEH pa3ind-
HBIX THUIIOB
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YMeeT cMOCTOATENBHO pac-
CUHTHIBATh, UCCIIEIOBATH U
SKCILTyaTHPOBATh COBPEMEH-
HYIO JJIEMEHTHYIO 0a3y
YCTPOHCTB HH)OKOMMYHHUKA-
i

Biageetr ocHOBHBIMH Me-
TOAAMH ¥ TIpUEeMaMU pa3pa-
0OOTKH, MPOCKTUPOBAHUS U HC-
[10JIL30BaHUs DJIEMEHTHOM Oa-
3BI JUTS TOCTPOCHUS HHPOKOM-
MYHUKAIIUOHHBIX CUCTEM U
ceTell pa3TuYHbIX TUTIOB

Nwmeet npencraBnenue
00 OCHOBHBIX KOHCTPYK-
Xopomuro / IUSIX U XapaKTCPUCTHKAX
(70-89 AKTUBHBIX U TTACCUBHBIX
6aJ1110B) KOMIIOHCHTOB ONTHYCCKUX
cUCTEM
[Haet onpenenenus oc-
HOBHBIX KOHCTPYKITUI 1
YnoBiaeTBo- XapaKTePUCTHK aKTUBHBIX U
puTeabHO MACCUBHBIX KOMITIOHCHTOB
/ (60-69 ONTHYECKUX CHCTEM
0aJ1J10B)

Iloka3sIBacT HemOIHOE, HE-
JOCTAaTOYHOE YMEHHUE pacCcyu-
TBIBaTh, UCCIIEIOBATh U DKC-
IJIyaTUPOBATh COBPEMEHHYIO
JJIEMEHTHYIO 0a3y yCTPONCTB
UHPOKOMMYHUKAIUIH

JleMOHCTpUpYET HETIOIHOE,
HEIOCTaTOYHOE BIIAJICHUE Me-
TOJaMH U IpUeMaMH pa3pa-
OOTKH, TIPOSKTUPOBAHHUS U UC-
MIOJIb30BaHUS 2JIEMEHTHOH Oa-
3bI JJIS TOCTPOEHHS UH(OKOM-
MYHUKaIlUOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB

Ipumeyanmne: KOIMYECTBO OAIIIOB M TIEPEBOJI B TPAAUIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUH C IMTyHKTOM 11

Paboueit mporpaMMel.

3 TunoBblie KOHTPOJIbHBIC 3aIaHUS

Jlig peanuzanuy BHIIEIEPEUHUCICHHBIX 3a/1a4 00yUeHHsI HCIOIb3YIOTCS CIEAYIOINE MaTepPHaIbL:
—  THUIOBBIE KOHTPOJIBHBIC 3aJaHUS HJIM MHBIE MaTepHajIbl, HEOOXOAUMBIE IJIs OLCHKH 3HAHUH, yMe-
HUiA, HABBIKOB U (WJIN) OTIBITA JEATEILHOCTH, XapaKTEPU3YIOLIMX dTANbl (GOpMUPOBAHHS KOMIIE-
TEHIMH B Ipoliecce OCBOEHHU 00pa30BaTeIbHON MPOTrpaMMEI, B COCTaBe:

3.1 IIpaxkTuyeckue 3aHATHUS MO TEMaM:

1. Merozsl pacdera (POTOHHOI 3aIPEIIEHHON 30HBI OJJHOMEPHBIX, IBYMEPHBIX U TPEXMEPHBIX (POTOHHBIX KpH-
cTaiioB. PacueT 30HHON CTPYKTYpBI OZHOMEPHBIX, TPEXMEPHBIX (DOTOHHBIX KPHUCTAILIIOB.

wn

PaCHpOCTpaHeHI/IG H JIOKaJIM3alus CBETa B (I)OTOHHLIX KpucTajljiax
MGTOI[BI CO3JaHNA ONTHYCCKUX CBEPXPCHICTOK U HEJIMHEHHBIX (1)0TOHHLIX KPHUCTAJIIIOB.

4. Henuneiinble GoTOHHBIE KpHCTAIUIBL.. Da30BbI CHHXPOHU3M MIPH TeHEPALUH BTOPOI TapPMOHUKH B HEJIMHE -

HBIX (DOTOHHBIX KpHCTAJITIaxX

5. VYcrpoiicTBa ONTOAIEKTPOHUKH HA OCHOBE (DOTOHHBIX KPUCTAILIOB..

Vka3aHus K NPaKTHYCKCHUM 3aHSATHSAM TMPHUBEICHBI B yUeOHO-METOAMYECKOM ocobuu [4]

3.2 JlaGopaTopHbie padobl IO TeMaM:

1. bBporrockast au¢pakius Ja3epHOTO U3ITyIEeHUs Ha IEPHOANYECKON TOMEHHOH CTPYKTYpe B KpHcTallle Huobara

JIMTHUA

2. KOJ'IJ'II/IHeapHaSI ,un(bpalcum{ HECKOTCPCHTHOI'O CBE€TA Ha HCpHO,HH‘IeCKOfI HOMCHHOﬁ CTPYKTYPE€ B KpUCTAJLJIC HUO-

Oara JuTHs

3. T'enepaums Bropoii rapmoHuKH J1azepa Ha AUT" B kpucTaiuie HHo6aTa JIUTHS C IEPUOIMIECKON JOMEHHOM

CTPYKTYpOi

4. HW3mepeHune KO3PIUTHBHOTO MOJISA 10 METJISIM IUAIEKTPHYECKOT0 TUcTepe3uca B kpucramuie KTP

Vkazanust K 7a00paTOpHBIM paboTaM MPHUBEAEHB B yUeOHO-METOMYECKOM HocoOuu [6,7].

3.3. Tembl TBOPYECKHUX 3a1aHuii (pedpepaToB):

[IpumeHnenus: GOTOHHBIX KPUCTAILIIOB

oakwhpE

IeTKax.

MCTO,HLI HU3IroTOBJICHHUA q)OTOHHBIX KPUCTAJIJIOB pa3JIMIHbIX paSMepHOCTeﬁ
MCTO,HLI CO3/1aHrd ONTUYCCKUX CBEPXPCHICTOK U HEJIMHECHHBIX (I)OTOHHI)IX KpHUCTAJIIIOB

VYrpaBieHue CBETOM IPH ITOMOIIM CBETa B (JOTOHHOM KpHCTaJLIE.
Henuneitno-onruueckue 3hexTsl B MarHuTo(hOTOHHBIX KPHUCTAJIIAX.
BbazoBble onTHyeckre U HEIMHEHHO-onTHYeCKHE (P GEKTH B (JOTOHHBIX KPHCTAJIAX ¥ ONTHYECKUX CBEpXpe-

7. Meroas! pacuera pOTOHHOH 3alpeIIeHHOH 30HB OJHOMEPHBIX, IBYMEPHBIX ¥ TPEXMEPHBIX (DOTOHHBIX KPH-

CTaJIJIOB.

8. T'enepauusi BTOpO# U TpeTheil TAPMOHUKH B YCIOBHSX (ha30BOT0 CHHXPOHHM3MA B AlIEPHOIUUECKUX CBEPXpe-
meTKax u cTpykTypax tumna Kantopa n ®uboHaqqn
9. T'eHepauusi yeqUHEHHBIX BOJIH MIPHU CBEPXHU3IYyUCHUH B (JOTOHHOM KPUCTAILIE
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10.

o

Hoo~No O

18.
19.
20.
21,
22,
23.
24,
25.
26.

27.
28.

29.
30.
31.
32.
33.
34.

0.
. Jlokanuzanus cBeta B POTOHHBIX KpUCTAJLIAX C JAedeKTaMu.
12.
13.
14.
15.
16.
17.

Komnpeccus cBepXKOPOTKHX Ja3epHBIX HMIYIHCOB B (POTOHHBIX KPHCTAIIA. .

3.5 BompocsI 1151 npoBeieHust AuQ. 3a4eTa:

Omnpenenenne 1 0a30BbIe TOHITUS O MUKPOCTPYKTYpax ¢ (POTOHHOI 3aIpelieHHOH 30H0 - poToHHAs 30Ha
BpuitiosHa, 3ak0oH aucnepcuy, (OTOHHAs 30HHAS CTPYKTYpa, POTOHHAs 3alpelieHHas 30Ha.

MozoBast CTPYKTypa ONTHYECKOTO OISl BHYTPH (POTOHHBIX KPUCTAIIOB

BonHOBOE ypaBHEHHE U 3a/1aua O MOJIOBOM CTPYKTYpe 1oJisi, (ha3oBasi M IPYMIIOBasi CKOPOCTH, TUIOTHOCTH (o-
TOHHBIX COCTOSTHHH.

Amnanornu (pOTOHHBIX KPHCTAJUIOB C TBEPABIM TeIoM. JleekTrI (BakaHCHHU ¥ TpUMECH) B (POTOHHBIX KPUCTAII-
nax.

[NogaBneHne CIOHTAHHOTO M3IyYCHMS aTOMOB BHYTPH (DOTOHHBIX KPHCTAIIIOB.

YnpaBneHne CIEKTPOM HYJIEBBIX BAKYYMHBIX (IIyKTyaIliH.

JI>MO0BcKHii CIBUT B (POTOHHBIX KPHUCTAIIIAX.

I'uranTckas onTryeckas JUCHIEPCHs. M aHOMAJIbHAs IPYIIIOBasi CKOPOCTb.

Komrmpeccust CBEpXKOPOTKHX JIa3€PHBIX UMITYJILCOB B (POTOHHBIX KpHCTALIAX.

D¢ dexThI JToKaTU3annH IEKTPOMArHUTHOTO TOJIsl U ypaBiieHne (POTOHHOM 3arpelieHHo 30HOM.

PacnipoctpaHneHue cBeTa B KBa3HIIEPUOANYHBIX (DOTOHHBIX KPHUCTAILIIAX.

KBazukpucramisl Tuna Gudonauyyu.

Komnpeccus n nexomnpeccuss CBEpXKOPOTKHX JIA3€PHBIX UMITYJICOB B KBa3HUKpHCTAIIAX.

buenue Mo 1 aHOMaIbHO Majas FPYNIIOBasi CKOPOCTb.

OCHOBHBIE MaTEpHAIbI 11 H3TOTOBJIEHHS (POTOHHBIX KPUCTAIIOB

[Tpumeps! ogHOMEPHBIX (POTOHHBIX KPHCTAJUIOB. BparToBCKue 3epKana, MHUKPOPE30HATOPHI, OJHOMEPHBIE BOJI-
HOBOJBI.

JiBymepHbIe ()OTOHHBIE KPUCTAILITBI.

TpexmepHble (HoTOHHBIE KpUCTATBI. ONaibl, ”HBEPTUPOBAHHBIE ONAJIbI, CAMOATPETHPYIO LIUICS JTaTEKC
MeTo/ipI CO31aHHsl ONTUYECKUX CBEPXPEUIETOK M HEJMHEHHBIX (POTOHHBIX KPHUCTAJLIOB.

Ilepuoauueckue U KBa3UIEPUOAUUECKUE JOMEHHBIE CTPYKTYPBIL.

[ToHsiTHE 0 HEMUHEHHBIX (POTOHHBIX KPHCTALIAX.

JIBymMepHBIi (ha30BbIi CHHXPOHU3M IIPH TeHEepalui BTOPOi FAPMOHUKY B HEJIMHEWHBIX ()OTOHHBIX KpHCTAILIAX.
[BymepHas HenuHelWHas AM(PAKIUS B HETMHEHHBIX (POTOHHBIX KPUCTAIIAX.

OnTHyecKHe CBEPXPEIICTKH.

[Tapamerpuueckoe B3anMoaelHcTBrE BOJH, (a30BbIil CHHXPOHU3M IIPY TeHEPALH BTOPOH TAPMOHHUKH, CYyM-
MapHOW U Pa3HOCTHOM YacCTOTHI B ONTUYECKHX CBEPXPELIETKAX.

HenuneliHble KBa3MKPUCTAIUIBI M alIEPUOANYECKUE ONITHYECKHAE CBEPXPEILETKH.

I'eHepanus BTOpO#t 1 TpeTheH TapPMOHUKH B YCIOBHAX ()a30BOT0 CHHXPOHHM3Ma B allepHOANIECKUX CBEPXpe-
IIeTKax..

YcrpoiicTBa ONTOAIEKTPOHUKH HA OCHOBE (POTOHHBIX KPHCTAILIOB.

OnTHyecKue JUOABI U TPAH3UCTOPHI.

JsIpuaTsie BookHa. MuKposazeps! 0e3 HHBEpCHH HAaCEJICHHOCTH.

OnTHyeckue NepeKIrdaTeNIn # MyIbTHIICKCOPHI.

MarsuToonTu4eckrue MOAYIATOPHI CBETA. DneKTpoMaruuTHele kpuctasmis! 1t MK u CBY obnacreit
®ononnble KpUcTAILTEL. CIMHOBBIE (MArHUTHBIE) KPUCTAILIBL. [11a3MOHHBIE KPHCTAIUIBL.

Meroanyeckue MaTepuansl A8 MOJATOTOBKH K 9K3aMeHy MpuBeaeHsl B [1-3],

4 METOAUYECKHUE MATEPHUAJIbI

I[J'If[ obecreyeHust mpounecca 06y‘leHI/I${ " pelICHU 3aJ1a4 06y‘{€HI/I$I HCIOJB3YHOTCA CICAYONINE METOAUYC-

CKHE MaTepHaJbl, OTPEICISIONINE IPOIIEAYPhl OlICHUBAHMS 3HAHWM, YMEHHI, HABBIKOB U (MJIM) OMbBITA JESTEeIbHO-
CTH, XapaKTEPHU3YIOUINX 3Tanbl (POPMHUPOBAHUSI KOMIICTEHIINI, B COCTaBe!

4.1.0cHOBHAas JIUTEpPATypa

8. C.M. laumapos, B.M. Illaunapos, A.E. Mauzens, HY. Bypumos. ®otopedpakTuHbie 3DEKTH B 27IeK-
TPOONTHYECKUX KpUCTAIUIAX [ DIIEKTPOHHBIH pecypce] : yued. nocobue. — Tomck: ToMck. roc. YH-T cucteM
yhp. U paguoaieKTpoHuky, 2012. — 244 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/1553

4.2 lonoJTHUTEIbHAS JINTEPATYPA:

9. Urnaros A.H. OnrosnekTpoHHKa U HAHOPOTOHUKA [DNEKTPOHHLIH pecypc]: yued mocobue. - CII6. :
Jlans, 2011. - 528 ¢. Pexum ngocryma: http://e.lanbook.com/view/book/690.

10. Kucenes I'.JI. KBanTOBas M ONTHYECKAS TEKTPOHNKA [ DIEKTPOHHBIH pecype] : ydeb. mocobue . — 2-¢
u3j. - CII6. : Jlaub, 2011. - 320 ¢. Pexxum gocryma: http://e.lanbook.com/view/book/627
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4.3 YuyeOHO-MeTOANYECKOE o0ecneyeHune

11.

12.

13.

14.

®uznka GpOTOHHBIX KPUCTAIUIOB: METOIUUECKHE YKA3aHHUS 110 MPAKTHYECKUM 3aHSATHIM U CAMOCTOSTENb-
HoW pabote / B. B. Illlepouna, C.M. lllannapos. - Tomck: TYCYP, 2014. - 18 c. Pexum gocryna:
https://edu.tusur.ru/publications/4090

KorepenTtHast 1 HenmHeHas ONTHKA (OTOHHBIX KPUCTAIIOB: METOIMUECKHE YKa3aHUS TI0 CAMOCTOSITEINb-
HOU paboTte 1 cryaenToB HanpasieHus 200700 «Poronnka u onronadopmarikay / lllepobuna B. B.,
larmapos C. M. — 2013. 16 c. https://edu.tusur.ru/publications/3011

I'enepanyst BTOpoii rapMOHHKH JIa3€pHOT'0 U3TydeHHs:: MeToAnYecKUe yKa3aHus K JJabopaTopHbIM pado-
Tam ISl CTYAEHTOB HanpasieHus "®oTtonnka u ontonHpopmaruka" / Axkpectuna A. C., llannapos C. M.,
lep6buna B. B. — 2013. 12 ¢. https://edu.tusur.ru/publications/4107

HccnenoBanue nudpaknun CBETOBOTO ITydKa B CPEAE C MEPHOANIECKON MOTYIISIIUEH OKa3aTeNs IPEIoM-
neHns: MeTtonndeckre yKazaHus K JabopaTopHoit pabote s 6akanaBpos HanpasieHus 210700.62 "Un-
(hOKOMMYHUKAITMOHHBIE TEXHOJIOTUH B CUCTEMBI CBS3U" (TIpouih - "ONTHYECKHE CUCTEMBI U CETH CBSI3U')
/ Maugapos B. M. — 2013. 7 c. https://edu.tusur.ru/publications/3701
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