MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MarepuaJibl HeJIMHEHHON ONITUKHU

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampanenue noarorosku / cneruaibHOCTh: 12.03.03 doToHnka u ontouHpopMaTuka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHHKA HeJMHEHHBIX, BOJHOBOAHBIX H
NepHOANYECKHX CTPYKTYP

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kypc: 4

Cemectp: 7

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jleknuu 20 20 4acoB
2 [IpakTyeckue 3aHATUA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 14 14 4acoB
4 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
5 CamocTosiTenpHas paboTa 54 54 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ox3ameH: 7 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crenuanbHocTh) 12.03.03 doronmka u ontouHdopmatuka, yrBepxkacHHoro 03.09.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne .

PazpaboTuuk:

Houent kad. DI M. I'. KucreneBa

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop kadeapsr D11 JI. H. Opnukos

JlotieHT Kadeapsl MEKTPOHHBIX MPU-
6opos (3I1) A. U. Akcenos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
DopMHPOBAHHUE Y CTYJICHTOB
3HAHUN O (PU3UKO-XMMHUUYECKHUX CBOWCTBAX MAaTEpUaIOB HETMHEHHON ONTUKH,
CIOCOOHOCTH K MPOBEACHUIO U3MEPEHUN W WCCIIEIOBAHUS IO 3aJaHHOW METOAUKE ONMTHYCCKHUX
CBOMCTB MarepuajioB HEJIMHENHON ONTUKH,
CIOCOOHOCTH BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOUIUX B XOJE IMPO-
(dbeccuoHaNBHOM e TENIbHOCTH, IPUBJIEKATH JJIS UX PEIIeHUs (PU3UKO-MaTeMaTUYECKUN anmapar.

1.2. 3agaun JIMCHMIIINHBI

— Ilomyuenue cryneHTamMu 0a30BbIX 3HaHUN B 00JACTH TEXHOJOTUHU MPOU3BOJICTBA HEIMHEHHO-
ONTHYECKUX U IIEKTPOONTUYECKUX KPUCTAIIIOB;

— Ilomyuenue ctyneHTaMu 6a30BBIX 3HAHUN 110 METOJaM JIETUPOBAHUS HEJTMHEHMHO-ONTUYECKUX
M 3JICKTPOONTUYECKUX KPHCTAIIOB U UX TIOCIEPOCTOBON 00pabOTKH;

—  ®opMmupoBaHHE OCHOBHBIX IPEACTABICHUN O CIIOCOOAX MOITY4YEHHUSI MaTepUaIoB CO CBOWCTBA-
MU, TpeOyeMBbIMHU IJIs1 IPUMEHEHHUI B YCTPOMCTBAX W CUCTEMaX HEJIMHEHHOW ONTHKH, YIIPABIICHUS Jla3ep -
HBIM M3JIy4€HUEM, JUHAMUYECKOH ronorpaduu.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuuruinna «Marepuansl HenuHeHoi ontuku» (b1.B.JIB.13.1) otHocuTcs k 6m0ky 1 (Bapua-
THBHAS YacTh).

[TpenmecTByOIKUMU AUCHUIUIMHAMHY, (GOPMHUPYIOLIMMH HadallbHbIE 3HAHUS, SBJISAIOTCS: B3anmo-
JIEMCTBHE ONTHUYECKOIO U3JIyYEHUs C BEUIECTBOM, VIHTerpanbHas onTuka, Marepualibl HHTErpaJIbHOU OIl-
Tuky, Ontudeckas ¢pusuka, OnTuueckoe MaTepuaioBeeHue, XumMusl.

[Tocnenyromumu aucuuniauHamu sBisitoTcsi: KorepenTHast ontuka u ronorpadus, Henunelinas
OIITHKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOINX KOMIIETEHIUH:

—  OIIK-3 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3ZHUKAIOIINX
B X0ZIe MPO(ECCUOHATILHON 1eATENbHOCTH, IPUBJIEKATH Ul X pelleHus PU3NKOo-MaTeMaTHUeCcKuil amnma-
par;

— IIK-3 cnocoGHOCThIO K MPOBEACHUIO U3MEPEHUN M UCCIIEOBAHUS PA3IUYHBIX OOBEKTOB IO
3aJIaHHOM METOOUKE;

B pesynbpTare u3ydeHus IUCIHUIITMHBI 00YJalOMIUNACS TOJIKEH:

— 3HaTh ['pynmnel KpUCTaJUIOB, UCTIOIB3YEMBIX IS CO3[aHMs MpeoOpa3oBarTesieil J1a3epHoro u3y-
YEeHUS, NTapaAMETPUUECKUX TEHEPAaTOPOB CBETA, ONTUYECKUX MOAYJSATOPOB, U UX CBOMCTBA; IPYIIIBLI KPH-
CTaJIJIOB, MCIIOJIb3YeMbIX 7151 (OPMUPOBAHUS AUHAMUYECKUX TOJIOTPAMM 3a cyeT siBiieHus: ¢poTtopedpak-
Ouur; 3Tarbl TCXHOJOT'MYCCKUX MPOUCCCOB U OGOpy,Z[OBaHI/Ie AJId BbIpallluBaHUs OINITHUYCCKUX KPHUCTAJIJIIOB
U3 PacIUIaBOB U BBICOKOTEMIIEPATYPHBIX PACTBOPOB; METO/bI MOCIEPOCTOBOM 0OpaOOTKH BBIPALIEHHBIX
KPHUCTAJJIOB JIA TOJIYYCHHA MaTCPpUAJIOB C 3aITaHHBIMU CBOICTBaMH.

— yMmeThb PannoHnanbHO BbIOMpaTh ONTHYECKHE MaTepHalibl, UCIOJb3yeMble B HETMHEHHON Om-
TUKE, DJICKTPOOINTUKE, TUHAMUYECKON Toorpaduu, B 3aBUCUMOCTU OT MPEAbSBIIEMbIX K HUM TeXHHYE-
CKUX TpeOOBaHUH; pallMOHATIBHO BHIOMPATH MPOLIECCHI MTOCIEPOCTOBOM 00pabOTKH KPUCTAILIOB, C Y4ETOM
PE3yIbTaTOB BXOAHOTO KOHTPOJISI MMAapacTpOB BBIPAIIEHHOTO KpUCTaJIa U TpeOOBaHMI K M3rOTaBIIMBaE-
MBIM M3 HEro JJIEMEHTaM; OPraHU30BaTh IPOLECC BXOAHOIO KOHTPOJIL MapaMETPOB BBIPAILIEHHOIO KpH-
CTaJljla ¥ BBIXOJHOTO KOHTPOJISI apaMeTPOB ONTHUYECKHUX AJIEMEHTOB U3TOTOBIIEHHBIX U3 HETO.

— Baaaerb CrocoOHOCTBIO K MPOBEJACHUIO M3MEPEHUH M MCCIENOBAHUS PAa3IMUYHBIX 00BEKTOB
0 33JJaHHOW METOJMKE, HaBbIKaMU MPOBEJICHUS U3MEPEHUI ONTUYECKUX CBOMCTB MaTepuajoB HEJIUHEH -
HOM OITHKHU.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO011ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B TaOIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
7 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 54 54
Jlexknuu 20 20
[IpakTuyeckue 3aHATUS 20 20
JlaboparopHbie pabOTHI 14 14
CamocTtosiTenbHas paboTa (Bcero) 54 54
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 14 14
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 20 20
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR

) ] = 2 /‘é\ = =
: o ° () = 5
= jas} o O g 2 (D] s
- < s s S 2 0
Ha3zBanus pa3zienoB AUCHUILIMHBI < ) o 2, o 9 S
= 2 S = 5 0 s g
o, < < o 0 (=TI
= = O | mg & £
7 cemecTp
1 Brenenue. Knaccuduxanust HeuHe- 2 4 0 6 12 OIIK-3, TIK-3
HBIX ONITUYECKUX MATEPHATIOB
2 Henuneitnble ontrueckue 3G dexTsr 4 14 28 | OIIK-3, I1K-3
3 CocoObI cCMHTE3a COEIUHEHUN OCHOBE 8 16 OIIK-3, IIK-3
OKCHJIOB HMOOMS, TaHTajla U TUTaHa
4 Kpucramnbl cemeiicTBa TuTaHmwiIdocha- 4 4 0 8 16 | OIIK-3, ITIK-3
ta xanus KTP
5 ®otopedpakTUBHbBIE KPUCTAIIIBI 4 4 12 24 | OIIK-3, IIK-3
6 Martepuainsl 1J1s TeHEpallMi KOTEpEHT- 6 12 |OIIK-3, IIK-3
HOTO W3JTy4eHUs
Hroro 3a cemectp 20 20 14 54 108
Hroro 20 20 14 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S E
= o, =
a o 2
= S
7 cemecTp
1 Beenenue. Knaccudukanys HeTMHEWHBIX ONTHYECKUX MaTepHa- 2 OIIK-3,
Knaccudukarms JIOB U HETMHEWHO-oNTHYeckuX 3¢ dexron. JInneitnse [1K-3
HEJIMHEHHBIX ONTUYECKUX | U HEJIMHEHHbIE ONTHYecKre MaTepuaibl. [IpuHIMIIE]
MaTepuaioB 0TOOpa BEIIECTB, MEPCIIEKTUBHBIX JUISI IPUMEHEHUS B
HEJIMHEWHOH ONTHKE.
Hroro
2 Henuneiinbie I'enepanus BTOpO TapMOHUKH. AKYCTOONITUYECKHE U OIIK-3,
ontu4eckue d3PPeKThI MarHUTOONTHYECKHE dPPEKThI. JIFOMUHECTICHIINS. [1K-3
®oroxpomuzm. Dotopedpakuus. PoToBonabTaNYE-
ckuit a3 exr.
Hroro
3 CrocoObI cuHTE3a Kpucrannasr Ha 0CHOBE OKCHIOB HHOOWS, TaHTala U OIIK-3,
COCIMHEHUI OCHOBE tuTaHa. OnyucaHue MOHOKPHUCTAIIIOB 10 CIIPaBOYHU- [1K-3
OKCUJIOB HMOOMSI, TaHTaja | Ky. MeTo/bl BbIpallliBaHHs KPUCTAJUIOB HUOOATOB,
U TUTaHa TaHTaNnaToB. JleeKThl CTPYKTYpHl KPUCTAIIOB HUOOA-
TOB M TaHTaJaToB. /[BoMHUKOBaHKE. MOHOA0IOMECHH-
3a1Ms KpUCTAJJIOB
Hroro
4 Kpucramisl cemeiictBa | Henuneitnbie kpuctaiisl cemeiictsa KTP. bopatst OIIK-3,
tuTaHwiocdara kamust | Uty 6apus. BonopactBopumble HETMHEHHBIE KPH- IK-3
KTP cramuiel KDP (KH2PO4) u nonate! nutus. PacctBop-
paciiaBHbIN METOJ BbIPAIMBAHUS KPUCTAIIIIOB CH-
metictBa KTP u 6opatos.
Hroro
5 ®otopedpakTUBHBIC dotopedpakTuBHBIN A3PHEKT B KUCIOPOTHO-OKTAI- OIIK-3,
KPUCTAJLIIBI puueckux kpuctamuiax. OCHOBHbIE TPUYHHBI (poTOpe- [1K-3
dbpakuun. DoTopedpakiysi B IPAKTHIECKNA BaKHBIX
KpHUCTaJuIaX: HUOOAT JIUTHUS, HHOOAT OApHsI-CTPOHIIMA,
HUOOar Gapus-HaTpus, HHOOaT Kaus. da3oBbie mepe-
XOJIbl U CETHETORJIEKTPUUECKOE MEPEKITIOYEHNE KaK
croco® ynpaBieHus XxapakTepucTukamu Goropedpax-
THUBHOH rojorpauueckoi 3anmcH.
Hroro
6 Marepuansl s TpeOoBanus, MpeIbsIBIIIEMBIE K JIA3EPHBIM MaTepHa- OIIK-3,
reHepaluy KorepeHTHoro |jaaM. CBOMCTBa OCHOBHBIX JIa3epHBIX MaTepPHAJIOB: IK-3

W3JTYyYEHHUS

AJIOMOUTTPHUEBOIO FpaHaTa, raIMii-CKaHIN-Ta 1011~
HUEBOIO I'PaHaTa, aJJlOMUHATA UTTPUS, KaIUil- HETUM-
docdarHOTO CTeK)Ia. MaTrepualibl, UCIOb3YeMbIe JIIs
MUHH-JIA3EPOB.
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Htoro

2

Hroro 3a cemectp

20

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI M MeXANCIUILTMHAPHBIC CBSI3U

HanmenoBaHue JUCIUILIMH

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
H3Y4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[IpenmecTByromue TUCHUILIMHbL
1 B3anmopeiicTBre ONTHYECKOTO U3ITY- n + n
YEHMSI C BELIECTBOM
2 UnTerpanbpHas ONTHKA +
3 Martepuabl HHTETpaJIbHOM ONTUKU +
4 OnTrueckast pu3nKa +
5 OnTuueckoe MarepuaioBeIeHHe + + +
6 Xumus
[Tocnenyromye qUCHUIIIIUHBI

1 KorepentHas ontuka u ronorpagus + +
2 HenuneitHas ontuka + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

TUH
§ Bunwl 3ansatuit
= 8 s 8 ®DopMBI KOHTPOJIS
3 £ y = e P p
3 = = S 2
<z = = @)

OIIK-3 + + + + KoHcneKT caMOonoATroTOBKY,
OtyeT no nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
Brictymuienne (moxiam) Ha
3aHsaTHH, TecT

I1K-3 + + + + KoncnekT caMonoaroToBky,
OtyeT no nabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATUSX,
Brictymienne (moxiam) Ha
3aHATHH, TecT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs

He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI

HaumenoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
Q P=a=1
Qo O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
a o 2
= S}
7 cemecTp
2 HenuHeiinbie Hccnenoanue reHepanyuu BTOPOil TApMOHHUKHU B KPH- 4 OIIK-3,
ontudeckue 3PPeKT cTajutax HHoOaTa JUTUS [1K-3
@®a30BbIil CHHXPOHU3M IIpU T€HEPALIUHA BTOPOU TrapMoO- 2
HUKH J1a3€PHOT0 U3JIY4EHHS B OTHOOCHBIX KpUCTAJI-
nax
Hroro
3 CocoOblI cHHTE3a HccnenoBanue aHU30TPONMHM ONTHYECKUX CBONCTB 4 OIIK-3,
COEJMHEHHI OCHOBE KPUCTAJIJIOB HUOOATA JTUTHS [TK-3
OKCHJIOB HHOOUS, TaHTaja Viroro 4
Y TUTaHa
5 ®otopedhpakTUBHBIE Omnpenenenne EKTPOONTHYECKUX TapaMETPOB aHU- 4 OIIK-3,
KPUCTAJUIBI 30TPOIHBIX KPUCTAIIIOB [1IK-3
Hroro
Hroro 3a cemectp 14
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnuie 8.1.
Tabmuma 8.1 — HaumeHOBaHME IPAKTHUYECKHUX 3aHATHH (CEMHHAPOB)
3 z S
Q =a=t
g Q&
o 0]
Haspanus paznenon HaumeHoBaHue MpakTHUECKHUX 3aHATUI (CEMHHAPOB) zF &5
o S E
S g =
2 o 2
= S
7 cemecTp
1 BBenenue. JIuHeliHble U HENMMHENHBIE ONTUYECKUE MaTepUaIIbI 4 OIIK-3
K nukanus
frace (vb al Hroro 4
HEJIMHEWHBIX ONITUYECKUX
MaTepuaioB
2 Henuneiinble DNEeKTpOONTUYECKNE, aKyCTOONITUYECKUE U MarHU- 4 OIIK-3,
ontudeckue 3 HEeKThI ToonTuueckue 3PHEeKThl U KPUCTAIUTHI. ITK-3
Hroro
4 Kpucramnsl cemeiictBa | Kpuctamnsl cemeiicTBa TutanuindocdaTa Kaaus OIIK-3,
tutaHwidocdara Kaaus Hroro [IK-3
KTP
5 ®oTopedpakTUBHBIC Hemuneitabie poTopedpakTuBHBIE KPUCTAIIIBI 4 OIIK-3,
KpHUCTaJUIbI Hroro 4 [1K-3
6 Marepuansl 1 JlazepHbie MaTepuabl 4 OIIK-3,
TeHEPAIU KOTEPEHTHOTO | 1r o 4 [1K-3

HU3Ty4YCHUA
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Hroro 3a CEMCECTP

20

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
g O
= 2 =
3 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
S8 g =
a e g
= S
7 cemecTp
1 Beenenue. IToaroroBka K npaxkTu4e- 4 |OIIK-3 Koncnexr camonoaroros-
Knaccudukanus CKUM 3aHATHUSAM, CEMUHA- ku, Onpoc Ha 3aHATHIX,
HEJIMHENHBIX ONTUYECKUX | Pam Tect
MaTepuanos [IpopaboTka JIEKIUOHHOTO 2
MaTepuana
Hroro
2 Henuxelinbsle [ToaroroBka Kk mpakTuue- OIIK-3, Koncmext camomonaroros-
onTuyeckue d3PPEKThI CKHM 3aHSITHSIM, CECMHHA- IIK-3 ku, Onpoc Ha 3aHATHSIX,
pam Otuer no 1abopaTtopHOU
[TpopaboTka JIEKIIMOHHOTO 4 pabore
MaTepuana
OdopmiieHre 0TIETOB TIO 6
nabopaTopHBIM paboTam
Hroro 14
3 CniocoObl cHTE3a [TpopaboTka JIEKITMOHHOTO OIIK-3, |KoHCIeKT caMOnmoAroToB-
COETMHEHHI OCHOBE MaTepuana I1K-3 ku, Onpoc Ha 3aHATHIX,
OKCHJIOB HHOOWUS, TaHTajIa OQOpPMIICHHE OTHETOB T 4 OTgeT 1o J1abopaTopHOit
4 THTaHa J1abopaTOpHBIM paboTam paporte
Hroro
4 Kpucramisl cemeiictsa |Iloaroroska k npaktuue- 4 |OIIK-3 KoHcniekt camonoaroros-
tutaHwidocdara kanust | CKUM 3aHATUSAM, CEMHHA- ki, Onpoc Ha 3aHATHSIX
KTP pam
[IpopaboTka TeKIHOHHOTO 4
Matepuana
Hroro
5 ®otopedpakTHBHBIC [ToaroroBka k mpakTuue- 4 |OIIK-3, |KoHCIEKT caMONoAroToB-
KPUCTAJUIbI CKUM 3aHSATHSAM, CEMHUHA- IIK-3 ku, Onpoc Ha 3aHATHUIX,
pam Otyet mo maboparopHOU
IIpopaboTka JIEeKIIUOHHOTO 4 pabore
MaTepuaita
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Hroro 12
6 Marepuansl s IToaroroBka K npaxkTuye- OIIK-3 KoHcnekt camonoaroros-
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TeHepaIi KOTePEeHTHOTO | CKUM 3aHSATHUSIM, CEeMHHA- ki, Onpoc Ha 3aHATUSIX
U3ITyYeHUS pam
[TpopaboTka JIEKITMOHHOTO 2
Martepuaia
Utoro 6
Hroro 3a cemectp 54
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBasi padota (mpoekr)
He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSTeNbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Brictymuienne (okiam) Ha 6 6 6 18
3aHATHH
KoncnexT camMmommoaroros- 4 4 4 12
KU
Omnpoc Ha 3aHATHAX 8 8 8 24
OTueTt no nmabopaTopHOi 8 8 16
pabore
Hrtoro makcumyM 3a nepu- 18 26 26 70
on
OK3aMeH 30
Hapacraromum utorom 18 44 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muna 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OIICHKY

Ouenka (I'OC) HroroBas cymma 6aiiios, Ouenka (ECTS)

YUUTHIBAET YCIEIIHO CAHHBIN
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Bsenenue B HenuHEHHYIO onTUKY: YueOHOe nocobue / Llannapos C. M. - 2012. 41 c. [Dnek-
TpoHHBIA pecypc]| - Pexxum noctyma: http://edu.tusur.ru/training/publications/2059., mara oOparieHus:
14.06.2018.
2. Omnruueckoe MatepuanoBereHue: YueOHoe nocobue / Cumonona I'. B., Kucrenesa M. I -
2013. 148 c. [DnextpoHHbIii pecypce] - Pexxum moctyma: http://edu.tusur.ru/publications/2992, nata 00-
pamenus: 14.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Ilammapo C.M., llangapos B.M., Maugens A.E., BypumoB H.1. ®otopedpakrruBHbIe -
(beKThl B AJIEKTPOONTHYECKUX KpUCTaiIax: MoHorpadus. denepanbHOe areHTCTBO MO 00pa30BaHHUIO,
ToMckHil rocyiapCTBEHHBIM YHUBEPCUTET CUCTEM YIIpaBJICHUS U paanodeKTpoHukH. - Tomck: TYCVYP,
2007. - 241[1] c. - ISBN 978-5-86889-426-8 (nanuuue B 6nbdamoreke TYCVYP - 39 5k3.)

2. ®oropedpakTuBHBIE PPEKTHI B IMEKTPOONTHUYECKUX KpHCTaiax : YuyeOHoe mocobue /
[Tangapos B. M., Mangens A. E., lllangapos C. M., bBypumos H. U. - 2012. 244 c. [OnekTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, nata oopamenus: 14.06.2018.

3. anmapo B. M. OcHOBBI (¢u3HUECKONH U KBAaHTOBOW ONTHKHU: Y4eOHOE MocoOue s BY30B
/B. M. lllannapos; ®enepaibHOoe areHTCTBO O 00pa30BaHUIO, TOMCKUI rOCyIapCTBEHHBI YHUBEPCUTET
CHCTEM YIpaBIICHUS U paguodsieKTpoHukH. - Tomck: TYCVYP, 2005. - 258 c. - ISBN 5-86889-228-3 (na-
anuue B onbaroreke TYCVYP - 24 5k3.)

4. Omnruka: YueOHoe nocoobue mis By3os / I'. C. JlanacOepr. - 6-¢ u3a., crepeoturl. - M.: ®us-
matiaut, 2006. - 848 c.: wi., Tabm. - [Ipenm. ykas.: c. 844-848. - ISBN 5-9221-0314-8. (nanuuue B 610 -
muoteke TYCVYP - 30 2k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. MHccrnenoBanue reHepanuy BTOPOW rapMOHUKH B KpHCTaiax HHoOaTa uTusi: Meroauueckue
yKkazaHus K yjaboparopHoit padote / lllepouna B. B., [llanmapo C. M. - 2012. 16 c. [DnekTpoHHBIH pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1067, nata oopamenus: 14.06.2018.

2. MHccnepoBaHue aHU3OTPONHMH ONTHYECKUX CBOWCTB KPUCTAIOB HHOOATa nuTus: Meromude-
cKoe rmocobue k maboparopHoii paboTe s CTYIeHTOB OakanaBpuata o HanpasieHuio 11.03.04 — «Dnek-
TPOHUKA U HaHORJNeKTpoHUKa» [Ipoduns: «KBaHTOBas u onrtuueckas snekTpoHuka» / JlaBeinoB B. H. -
2016. 13 c. [DnmekrponHslii pecypc] - Pexxum mocryma: http://edu.tusur.ru/publications/5970, mara 00-
pamenus: 14.06.2018.

3. Marepuansl HETHHEWHOW U MHTETPAJIbHOM ONITUKU U TWHAMHYECKOH rojorpadun: Meronuye-
CKHE YKa3aHHus 1Mo caMocTosTenbHON padore / Kuctenera M. I'. - 2018. 11 c. [DnekTpoHHbIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/7796, nata oopamienwus: 14.06.2018.

4. Marepuaibl HETMHEHHON ¥ HHTETPAIBLHOM ONTUKHU M JUHAMUYECKOU rojorpadun: Meroanue-
CKHe yKa3aHus 1o npaktudeckum 3anatusm / Kucrenera M. T. - 2018. 8 c. [DnekrpoHHsIi pecypce] - Pe-
*kuM foctyna: https://edu.tusur.ru/publications/7705, nara oopamenus: 14.06.2018.

5. @a30BbIil CUHXPOHU3M IIPHU I€HEpaluyd BTOPOM T'apMOHUKH JIA3€PHOIO M3IIY4EHUS B OJHO-
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OCHBIX KpUCTa/U1ax : MeTtonuueckue ykazanus K abopatopnoii padore / lllannapos C. M., boponun M.
B. - 2012. 21 c. [DnektponHbIid pecypc]| - Pexxum nmocrtyma: https://edu.tusur.ru/publications/1893, narta
obpamenus: 14.06.2018.

6. OmnpezneneHue >IEKTPOONTHUECKUX MAapaMeTPOB aHU30TPOINHBIX KpUCTAIOB: Mertonuueckue
ykazaHus K jaboparopHoii padore / bypumos H. U., Hlangapos C. M. - 2012. 18 c. [DnekTpoHHBIi pe -
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/2280, nata oopamenus: 14.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. OOpa3oBarenbHbIN NOPTAJ YHUBEPCUTETA

2. bubnuoreka yHHBepcUTETA

3. JlomonHuTENbHO K MpodeccuOHAIbHBIM 0a3aM JaHHBIX PEKOMEHYeTCsl UCII0Ib30BaTh HHOP-
MallMOHHbIE, CIPAaBOYHbIC U HOPMATHBHbIE 0a3bl JaHHbIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 0O0ecneyeHre JTUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAIOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPaMMHOe o0ecnedyeHue J1Jisl NPAKTHYECKUX 3aHA T

VYueOHas aymuropus

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JIEHUS 3aHATUN MPAKTUIECKOTO TUIA, YdeOHast ayquTOpus ISl IPOBEACHUS 3aHSATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE IS TPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALUMA, TIOMEIICHNE AJIsl IPOBeJe-
HUS TEKYIIETO KOHTPOJIS U IPOMEKYTOYHOM aTTeCTaIluu

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, n. 74, 224 ayn.

Ornucanue UMEIIErocs 000PyIOBaHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne JJIs J1adopaTopHbIX padoT
VYyeOHnas naboparopust
yueOHast ayJUTOpHs Il IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
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634034, Tomckas obmacts, 1. Tomck, Bepmununa ynuna, a. 74, 111 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- YueOnsii creng «OnTukay (2 mr.);

- Octmnorpag C 1-93;

- Ucrounuk nutanns TB-1;

- Uctounuk nutanns b5-43;

- 'enepatop nmnynscos ['5-54 (3 mr.);

- 'eneparop umnynscos ['5-56;

- Bonmetmerp B7-78/1;

- MynsrumeTp FLUKE 8845A;

- Ocmnorpag TEKTRONIX TDS 2012C;

- Ucrounuk nutanus Mastech HY 3002D-2;

- JIaGopartopHble CTeHbI: «NeKTpoonTUYecKui 3 dexT» (2 mrT.), «Pa30BbIil MOPTPET»;
- Komnstorep (2 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

JlabGopaTopust KOMIBIOTEPHBIX CETEN U MpoMbIlIeHHOM aBToMaTu3anuu (I'TIO)
yueOHas ayMTopus Ui IPOBEACHUS 3aHATHI TaO0OpaToOpHOTO TUTIA
634034, Tomckas obnacts, . Tomck, Bepimnuna ynuia, a. 74, 101 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:

- [lepconanbHubie kOMIIBIOTEPHI (13 1IT.);

- Crenppl «lIpombliieHHast SIEKTPOHUKAY;

- JlexonT-182 B xomrnekre (7 mT.);

- KommiexkT umMmuTaTopoB curHasioB (MOHTax Ha cteHnax Jlexonr) (7 mrt.);
- KommyraTtop 3COM SuperStackSwitch 4226T;

- Kommytatop 3COM SuperStack-3 Switch 3226;

- KommyTanmonHslii mkag ¢ naTd-maHensiMu;

- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmmHoOe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

Microsoft Windows

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAaMMHOe o0ecreyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTh, 1. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CoctaB 000pynOBaHUs:
- yueOHas MmebOenb;

- koMnbroTeps! Kiacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;
- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaroT OCTYI B AJICKTPOHHYIO WH-
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(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBI€e 3agaHus

1. Henuuelinple onTUYeCcKUuEe MaTepuabl — 3TO

* MarepualibHbIE Cpelbl, B KOTOPBIX MOKA3aTeJib MPEIOMIICHUS CpPEIbl SIBISETCS HEITWHEHMHOUN
(GyHKIHEH JUTMHBI BOJTHBI TIA/IAI0IIET0 CBETa

* MaTepuajbHbIE CPEbl, B KOTOPBIX JAMAJICKTPUYECKAass BOCIPUUMYUBOCTD CPEIbI SIBISETCS HEIU-
HeHOH QyHKIMeN HaNPsHKEHHOCTH 3JEKTPUUECKOTO OIS aIatoIIel BOJTHbBI

* MaTepUalibHBIE CPENbl, B KOTOPHIX KOI(PGHUIIMEHT OTPKEHUSI CPEIbl SBISETCS HEITWHEWHON
(GyHKIHEH UTMHBI BOJTHBI TIA/IAI0IIET0 CBETa

* MaTepuajbHbIE CPEIbl, B KOTOPHIX KOA(D(PHUIIMEHT MPOMYyCKAaHUS CPEIbl SBISCTCS HEITHMHEHHOM
(GyHKIHEH UTMHBI BOJTHBI TIA/IAI0IIET0 CBETa

2. HenuHeliHO-onITHYECKHUE SIBJICHUS HAOMIOAIOTCS B BEIIECTBE TOJT BO3JICHCTBUEM M3ITYUCHUS

* HU3KOM MHTEHCUBHOCTH

* BLICOKOM MHTEHCUBHOCTHU

* IIPY BBICOKHUX TEMIIEpaTypax

* BLICOKOM 9aCTOTHI

3. [lokazarenp MpesoMIeHHUS — 3TO

* BEJIMYMHA, paBHAs OTHONIEHWIO MHTEHCUBHOCTH MPEJIOMIICHHON CBETOBOW BOJIHBI, K HHTEHCHB-
HOCTH IaJaloleil CBEeTOBOM BOJIHEI

* BEJIMYMHA paBHAsI OTHOIICHUIO (Pa30BOI CKOPOCTH CBETA B TAHHOW CpeJie K CKOPOCTH CBETa B Ba-
KyyMme

* BeJTMYMHA paBHAs OTHOIIECHUIO CKOPOCTH CBETA B BaKyyMme K ()a30BOM CKOPOCTH CBETa B JIAHHOMN
cpene
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* BEJIMYMHA PABHASI OTHOLLICHUIO JUAJICKTPUUECKON MPOHUIIAEMOCTH JAHHOU CPEJbl K JUAIIEKTPHU-
YECKOW MPOHUIIAEMOCTH BaKyyma

4. ITpu B3aMMOJEHCTBUHU JTA3€PHOTO U3ITYUYECHHSI C HEIMHEMHBIMU ONITUYECKUMU MaTepralaMH BO3-
HUKAIOT TaKNe HEIUHEHHEIC SIBJIICHUS, KaK

* a¢pexT bprocrepa

* MHE30AIEKTPUUECKUHN AP HEKT

* reHepalus BHICIINX ONTHYECKUX TAPMOHUK

* IMHAMHUYECKOE PACCESIHHUE CBETA

5. I'enepanyst BTOpOi rapMOHMKHU — 3TO

* SBJICHUE YMEHBIICHUS YAaCTOTHI CBETA MPU €r0 MPOXOKICHUU YepEe3 HEITMHEUHBIN ONTUYECKUN
KpUCTaJLI

* SIBJICHHE POXKICHUS BTOPUYHBIX 3JEKTPOMArHUTHBIX BOJH C YABOCHHOW JJIMHON BOJHBI B pe-
3yJIbTaTe HEJIMHENHOTO B3aUMOICUCTBUS SJIEKTPOMAarHUTHOW BOJIHBI C BEILIECTBOM

* SBJICHUE POXACHUSA BTOPUYHBIX 3JICKTPOMATHUTHBIX BOJIH YIBOGHHOM YacTOThI B PE3yJIbTAaTE HE-
JIMHEVHOTO B3aUMOJEHCTBHS AIIEKTPOMArHUTHOM BOJIHBI C BELIECTBOM

* [IPOIIECC TEHEPALIMU CBETA C YMEHBIIIEHHON BJBOE YaCTOTOM B PE3YJIbTATE€ HEJIMHEHHOTO B3aMMO -
JIEUCTBUA 3JIEKTPOMArHUTHOM BOJIHBI C BELIECTBOM

6. Kakue u3 nepeuncieHHbIX onTHYecKuX 3(H(PEKTOB HE SIBISIIOTCS HETUHEHHBIMU

* MapaMeTpuyecKasi reHepalus cBera

* BpallIEHUE MIOCKOCTH MOJISIPU3aLKU

* reHepalus BHICIINX ONTHYECKUX TAPMOHUK

* ONITHYECKUE COITUTOHBI

7. ®otoBonbTanueckuit 3pdexr xapakrepusyercs

* 00paTUMBIM W3MEHEHUEM OINTHUYECKOM TJIOTHOCTH Marepuaia IMoja JACUCTBHEM DJICKTPUUYECCKOTO
IIOJIS

* BOSBHUKHOBEHUEM HANPsHKEHUS WK JIEKTPUUYECKOro TOKa B BEIIECTBE MOJ] BO3JICHCTBUEM CBETA

* I3MEHEHUEM MOKa3aTellsl MPEJIOMIIEHHS] B BEILIECTBE MO BO3AEHCTBUEM CBETA

* U3MECHEHUEM TOKA3aTeJIsl MPEJIOMIIEHU ONTUYECKOr0 Marepuasa Mol BO3JAECHCTBUEM AJICKTpUYE-
CKOT'O MOJIA

8. Akycroontuyeckuii 3ppeKT — 310

* SIBJICHUE T'€HEpalluy aKyCTUYECKHUX BOJIH B HEJIMHEWHBIX ONTUYECKUX MaTepHaiax

* IBJICHUS TUGPAKIINH, TPEJTOMIICHHUS, OTPAKEHUS W PACCESHUS CBETA HA MEPUOTUICCKUX HEOI-
HOPOJIHOCTSIX CpeJIbl (30HAX C pa3HBIM MMOKa3aTelIeM MPEIOMIICHUS ), BBI3BAaHHBIX YIIPYTHUMHU Jedopmanms-
MH MPU NPOXOKICHUU YIbTPa3ByKa

* SIBJICHUE BPAILEHUSI IUNIOCKOCTHU MOJISIPU3ALIMHU MO IEUCTBHEM aKyCTHUECKUX BOJH

* 3TO SIBJICHUE M3MEHEHUs Kod((dHIMeHTa MPOMyCKaHUs CBETa MO BO3JACUCTBHEM aKyCTHYECKUX

BOJIH

9. Dnekrpoontrueckuii 3hPHEexT — 3TO

¢ ABJICHUC U3MCHCHMUS IMOKA3aTCII MPCJIOMIICHUSA CBCTA IO B03ﬂeﬁCTBHCM CBCTa

* SIBJICHUE M3MCHEHUS TI0Ka3aTellsl PEJIOMIICHUS CBETA IO BO3ACHCTBHEM Jle(hopMallii MaTepHa-
na

* SBJICHHMEC W3MEHCHHUS TI0Ka3aTellss MPEIOMIICHHS ONTHYECKOro MaTepHhalia TOJ BO3ICHCTBHEM
AIIEKTPUYIECKOTO OIS

* SIBIICHHE N3MEHECHHS ITOKA3aTels MPEIOMIICHHUS OTITUYECKOTO MaTepHara 1Mo BO3IeHCTBHEM Mar-
HUTHOTO TIOJISt

10. ®oroxpomHubIit A3GHEKT — 3TO

* HeoOpaTUMOe M3MEHEHHE OKPACKU WMJIM ONTHYECKOW IUNIOTHOCTH Marepuana Moj ASUCTBHEM 00-
Ty4dCHUS

* o0patuMoe M3MEHEHHE OKPACKU MM ONTUYECKOH IUIOTHOCTH Marepuaia moj JecTBueM ooiy-
YCHUS

* 00paTMOe U3MEHEHHUE TIOKa3aTesl MPEJIOMIICHUS MaTepuaia Mo AeWCTBUEM O0TyICHUS

* oOparumoe n3MeHeHue Kod(ppuImenTa oTpaKeHus: MaTepraia Mmoja JSHCTBUEM OOTyICHHS

11. ®oTopedpakTuBHBII 3P PEKT — 3TO

* 9TO SIBJICHUE U3MECHEHUS TI0Ka3aTellsl MPEIOMIICHHS CBETa T0J] BO3CHCTBUEM J1ehopMaliiy Marte-
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puaia

* SIBJICHUE U3MEHEHHUsI I0Ka3aTelsl MPEIOMIICHUS TI0]] BO3/IEHCTBUEM CBETa

* SIBJICHUE U3MEHEHHUS MOKa3aTelis MPEJIOMIICHHUS CBETA MO BO3IEUCTBUEM JIEKTPUUYECKOTO MO

* SIBJICHUE U3MEHEHUsI I0Ka3aTelsl MPEIOMIICHHUS CBETa MO BO3AEHCTBUEM MAarHUTHOTO OIS

12. K oTtopedpakTUBHBIM MaTepHragaM OTHOCSTCS

* kpucTauibl quruapodocdara xkanus (KDP)

* KpUCTAJIbI UTTPUM-aTIFOMHUHUEBOTO TpaHaTa

* KpUCTAJIbI KJIacca CUIJICHUTOB

* KpucTauibl pochuaa ramms

13. Kpucramisl HHoOara JUTHS BEIPAIIIMBAIOT

* METOJIOM 30HHOM IIABKU

* MeTo10M YOoXpallbCKOro

* 3) ruApOTEPMAIIBHBIM METOJIOM

* MmeTonoM Bepneitns

14. Kpucramnsl nuruapodocdara kamus (KDP) BeipammBaior

¢ METOJIOM OIITUYECKON 30HHOU IJIaBKU

* MeToAOM HOXpanbCKoro

* 13 BOAHBIX PACTBOPOB METOJIOM MEJIEHHOTO CHUKEHUS TEMIIEPATyphl

* TUAPOTEPMAIBHBIM METOJIOM

15. Kpucraniasl TaHTajgaTa JUTUS BRIPAIIUBAIOT

* METOJIOM 30HHOM IIABKU

* MeTo10M YoXpallbCKOro

* TUAPOTEPMAIBHBIM METOJIOM

* MmeTonoM Bepneitns

16. CerHeTodneKTpUKHU — 3TO

* TUAIIEKTPUKHU, KOTOPbIE HIDKE TEMIIEpaTyphl IUIaBICHUS 00Iaat0T CIIOHTAHHON MOJIsipU3alei

* TUDJIEKTPHUKH, KOTOPbIE 00JIaIal0T CIIOHTAHHOW MOJISpU3aIueil B MHTEpBAJie TeMIIepaTyp, BBIIIE
temnepatypsl Kiopu

* IUDIIEKTPUKHU, KOTOPBIE B OMPEACICHHOM MHTEpBaie TeMIIeparyp oONagaroT CIIOHTAaHHOW OIS -
puzanuen

* IUDIIEKTPUKH, B KOTOPBIE TIOJ] IeHCTBUEM epopMaliii BOZHUKAST CIIOHTAHHAS TOJISIPU3AIIHS

17. JIroMHUHECLIEHIINS — DTO

* 3JIEKTPOMArHUTHOE U3JIyYCHHE, BOSHUKAIOIIEE 3a CUET BHYTPEHHEN SHEPrUu Tesia

* HETEIUIOBOE CBEUEHUE BEILIECTBA, MPOUCXOJIIEe OCIe MOMIOMEHUS UM SHEPTUU BO30YKICHUS

* U3y4YeHue abCOIOTHO YEPHOTO Tela

* HEYINpPYroe paccesHue ONTUYECKOrO M3IY4YECHHS Ha MOJEKYNax BellecTBa (TBEPAOro, KUAKOTO
WA Ta3000pa3HOT0), COMPOBOKAAIOIIEECS 3aMETHBIM H3MEHEHHEM YacTOThI U3TyUCHUS

18. [Ibe303EKTPUKH — TO

* IUPJIEKTPUKU, KOTOPbIE MOTYT MPU HArpeBaHUU MHAYLHUPOBATh JICKTPUUCCKUM 3apsi Ha CBOEH
MOBEPXHOCTHU

* TUDIIEKTPUKHU, KOTOPBIE MOTYT TOJ JeHCTBUEM NedopMalliiu HHIYIIUPOBATh MIEKTPUICCKUN 3a-
PAIl Ha CBOEH MTOBEPXHOCTH

* IUAJIEKTPUKU, KOTOPbIE MOTYT MPU OCBEUICHUU UHAYLUPOBATH JIEKTPUUYECKUI 3apsij Ha CBOEH
MOBEPXHOCTHU

* IUAJIEKTPUKH, KOTOPbIE MOTYT UHAYLIMPOBATh ANEKTPUUECKUHN 3apsii HA CBOCH MOBEPXHOCTHU MPHU
TPEHUH

19. B TBepaOTENBHBIX Ja3epax B KAUECTBE aKTUBHOM CpeJibl UCTIOIB3YIOT

 nuruapodocdat Kanus

* TUTaHAT Oapus

* UTTPUH-ATIOMUHUEBBIN I'PAHAT C HEOJUMOM

* KpUCTAJIJIbI KJIacCa CUJNICHUTOB

20. [Ins reHepanyu BTOPO TapMOHUKH MCTIOJIb3YIOT TAKME MAaTE€pUalIbl KaK

* pyOuH

* KpucTauibl Kanui-tutanmi gocdara (KTP)
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* KPUCTAJUIbI UTTPUM-AIIFOMUHUEBOIO I'paHaTa ¢ HEOAUMOM
* CWJIMKaTHOE CTEKIIO C HEOAUMOM

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

Knaccugukanus HelnMHEHHBIX ONTHYECKHX MaTepUaIOB.

Knaccudukanus HelmMHERHO-0NTHYECKUX 3PPEKTOB.

JIuneliHbIe ¥ HEJIMHEWHBIE ONITUYECKUE MAaTEPUAIIBIL.

[TpunuMIIBEI 0TOOPA BELIECTB, NEPCIEKTUBHBIX JJI IPUMEHEHHUS B HEJIMHEWHOMN ONTHKE.

I'enepanyist BTOpOM rapMOHUKHU.

Axycroontrueckue 3 exT.

MarHUTOONTUYECKHUE IPPEKT.

JlromuHECTIEHIMS.

DOTOXPOMU3M.

dotopedpakius.

®dortoBonbTandecKuit Y3PPEKT.

Kpucraniabl Ha OCHOBE OKCHJIOB HUOOMS, TaHTajla U TUTaHa.

Merto/ibl BeIpallluBaHHsl KPUCTAUIOB HUOOATOBB.

JledeKThl CTPYKTYphI KPUCTAUIOB TaHTAJIaTOB

JledexTbl CTpYKTYpBl KPUCTALJIOB HUOOATOB U TAHTAJIATOB.

Henuneitnbie kpuctaiuibl cemeiictsa KTP.

Boparts! nuTHs, 6apus.

BonopactBopumbie Henuneinble kpuctaiuisl KDP (KH2PO4) u nogater nutwus.

PaccTBOp-paciuiaBHbIif MeToa BeIpaluBanust kpuctamuioB cuMeiictsa KTP u Goparos.

dotopedpakTuBHBIN 3PPEKT B KUCIOPOIHO-OKTAIPUUECCKUX KpucTaiiaX. OCHOBHBIE MPUYUHBI
doropedpakuuu. Poropedpakiys B NPAKTUUECKH BAXKHBIX KPUCTAJUIAX: HUOOAT JUTHA, HHOOAT Oapus-
CTpOHIMS, HI0OAT Oapusi-HATPHsl, HUOOAT KaHsl.

da30Bble EPEXO/Ibl M CErHETOIEKTPHUECKOE IEPEKITIOUCHHUE KaK CIIOcO0 YIPaBICHUS XapaKTepH-
cTUKamMu poropedpakTUBHOM ronorpaduyeckon 3amnucu.

TpeOoBaHus, npebsBIIsIEMbIE K JIa3ePHBIM MaTepHallaM.

CBoiicTBa OCHOBHBIX JIa3€PHBIX MAaTEPUAJIOB: aJIOMOMTTPUEBOrO I'paHaTa, rajlui-CKaHAUNH-TaIo0-
JMHUEBOTO TpaHara, aJJlOMUHATa UTTPUs, Kaluil- HenuM-(ochaTHOro cTeKa.

Marepuaiibl, UCIIOJIb3YEMbIE JI MUHU-JIA3€POB.

14.1.3. TeMbI 1OKJI210B

Kpucrannel menrobapara kamus u guruapodocdara Kanus I TpeoOdpa3oBaHus Ja3epHOTO U3ITY-
YEHUSI B TPETHIO M YETBEPTYIO TAPMOHUKH.

Kpucrainsl 1y reHepaIim 1a3epHoro u3mydeHusl.

Marepuaiibl 1715 reHepaluy BTOPO TapMOHUKH.

Kpucrannel HuTpara HaTpust ¥ HATpaTa Oapusi s MpeoOpa3oBaHusl U3ITyUEHUS TBEPAOTEIbHBIX
J1a3epoB Ha OCHOBE 3(deKTa BEIHYKICHHOTO0 KOMOMHaOHHOTO paccesiHus (BKP).

CBoiicTBa ¥ MPUMEHEHHE KPUCTAIUIOB CHJIICHHTOB.

Marepwuaiibl 17151 3a1ICH ONTHYECKOM MHpOpMaLnu.

Bnusinue GpoTonHIyIIMPOBaHHOTO MOTIIOMIEHUS cBeTa Ha (hoTopedpakTuBHBIN d((HEKT B KpUCTAT-
JaX CUJUICHUTOB.

Bnusinue nerupoBanus Ha poTopedpakTHBHBIC CBOMCTBA KPUCTAIIJIOB HIO0ATA JIUTHSI.

B3anmogeiicTBre CBETOBBIX BOJH Ha OTpakaTelbHOW roiorpaduyeckoil pemierke B KyOMUeCKHX
doropedpakTUBHBIX KpUCTAILIIAX

Kpucrannsl quaeritepodocdara kanust 1isi HETUHEHHBIX U AJIEKTPOONTHYECKUX MTPHIIOKEHUI.

Kpucrannel menrobapara kamus u guruapodocdara Kanus I TpeoOdpa3oBaHus Ja3epHOTO U3y -
YEHUSI B TPETHIO M YETBEPTYIO TAPMOHUKH.

HccenenoBanye ONTUYECKON U HEIMHEWHO-ONITHYECKON 0HOpoAHOCTH KprucTtaiioB KTP.

N3roroBneHne HENMMHENHBIX 3J1IeMEeHTOB U3 kpucTtaimioB KTP u ux xapakrepuctuku.

CBoiicTBa ¥ IPUMEHEHHUE KPUCTAJNIOB HUOOATA JIUTHSL.

CBoiicTBa MOHOKPHCTAJIIOB TaHTAIATa JIUTHUS.

OnTuaeckue 3G eKThl B HENMMHEHHBIX ONTUYSCKUX MaTepuanax, 00yCIOBICHHBIC aHU30TPOITHEH.

Henunelinpie ontrueckue 3(hGexTsl, 00yCIIOBICHHbBIE KBAAPATUUHON HETMHEHHOCTHIO.
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Henuneitabie ontuyeckue 3¢ ¢exTsl, 00ycI0BICHHbIE KyOUYeCKOH HEMMHEHHOCTBIO.
®dotoxpoMHBIN A(HPEKT B HEMMHEHHBIX ONTHYECKUX MaTeprajax.
JIroMHHECIIEHIIMS B HETMHEHHBIX ONTHYECKUX MaTepHasax.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Knaccudukanuss HelnHEHHBIX ONTUYECKUX MATEpHUaJOB M HEIMHEHMHO-ONTHYEeCKUX 3 eKToB.
JluHeliHble W HeNMHElHbIe onTHYecKue MaTepuaisl. [IpuHIMIBL 0TOOpa BeleCTB, NEPCHEKTUBHBIX IS
IIPUMEHEHUS B HEJIMHEWHOMN ONTHKE.

['enepanust BTopoid rapMOHUKH. AKYCTOONITHYECKHE M MarHuToontuueckue 3¢dexrel. Jlromunec-
ueHus. ®oroxpomusm. @oropedpaxuus. otoBonbTanueckuit 3 exT.

Kpucranisl Ha OCHOBE OKCHJIOB HUOOMS, TaHTaja U TUTaHa. OnucaHue MOHOKPHCTAJIOB I10 CIipa-
BOYHUKY. MeTO/bI BhIpAIlMBAHUS KPUCTAJIJIOB HUOOATOB, TaHTAIATOB. Jle(eKThl CTPYKTYphl KPUCTAIIIOB
HHO0ATOB U TaHTanaToB. J[BoiiHUKOBaHUE. MOHOJOAOMEHU3AIUS KPUCTAIIIIOB

Henunelinpie kpuctaisl cemeiictBa KTP. boparel nutus, Oapus. BonopactBopruMble HelMHEN-
Hele kpuctamsl KDP (KH2PO4) u nogatsl nutust. PaccTBOp-paciuiaBHbIi METO/ BBIpAIlUBaHUS KPH -
craoB cumeiictea KTP u 6oparos.

dotopedpakTUBHBIN Y3PPEKT B KUCIOPOAHO-OKTAAPUUECKUX KpHcTamaax. OCHOBHbIE MPUYNHBI
dotopedpakuuu. Dotopedpakius B MpaKTHUECKH BAKHBIX KPUCTAJUIAX: HUOOAT JTUTHUS, HHOOAT Oapusi-
CTpOHLIMS, HUOOAT Gapus-HaTpUs, H10OAT Kanus. Pa30BbIe EPEXO/Ibl U CETHETORIEKTPUUECKOE MEPEKITIO-
YeHHE KaK CII0CO0 yMpaBlIeHUS XapakTepucTHKaMu (hoTopedpakTUBHOM rogorpadudecKoi 3armcu.

TpeOoBaHus, npebsBIsEMbIE K J1a3epHbIM MaTepuanaM. CBOWCTBA OCHOBHBIX JIa3epHBIX MaTepHa-
JIOB: QJIFOMOUTTPUEBOIO IpaHaTa, raJIMi-CKaHAWM-TaJJOJIMHAEBOIO IpaHaTa, aJllOMUHATA UTTPHs, KaJIul-
HeuM-(ocdaTHoro crekna. Marepualbl, HCIONb3YeMble I MUHH-1a3epOB.

14.1.5. Bonnpochbl Ha caMONIOATOTOBKY

Kak xiaccuuuupyrorcss HellMHEeHHbIe ONTHYECKUE MaTepuabl?

['ne npUMEHSIOTCS HEJTMHEHHBIE ONTUYECKUE MATEPHAITBI?

Kak xnaccupunmpyroTcst HenuHeHHO-onTHYeckue 3P PexToI?

Kak pa3nuyarorcs cieKTpaibHble XapaKTEPUCTUKH HEJTMHEHHBIX ONTUYECKUX MaTepruaioB?

KakoBb! (hr3HKo-MexaHHUECKHE CBONCTBA HEMTMHEHHBIX ONTHYECKUX MaTepUaioB U METObI UX U3-
MepeHus?

Kakue kpucTamibl 1 MOJTUKPUCTAILIBI, UCIOIb3yeMble B TMHAMUYECKOH roaorpaduu, Bol 3Haete?

KakoBbl mpuHIUIBI 0TOOpA BEIIECTB, MEPCIEKTUBHBIX ISl PUMEHEHUS B JUHAMUYECKOW TOJ0-
rpadun

KakoBbI COBpeMEHHBIC TEHACHIIMH PA3BUTHS HEIMHEHHBIX ONITUYCCKUX MATEPHUATIOB?

CniocoObl BeIpalllMBaHUsl KPUCTAILJIOB HUOOATA JIUTHUS.

CBoiicTBa MOHOKPHCTAJUIOB HUOOATA JTUTHSL.

Mertonpb! ucciaenoBaHus cocTaBa U 1e(peKTHOCTH KPUCTAIIIOB HUOOATA JINTUS

MeTtonuku ucciaeq0BaHus TIOMEHHON CTPYKTYpBI B KpHCTaIaX HUOOATa JINTHS

CrniocoObl BeIpalllMBaHUsl KPUCTAILJIOB TaHTAJIaTa JTUTHS

CBoiicTBa MOHOKPUCTAJUIOB TaHTAATa JIUTHS

CrniocoOblI BeIpallliBaHUsl MOHOKPUCTAIIJIOB TaHTaJaTa JIUTHSL.

JledexTsl CTPYKTYpBl KPUCTAIJIOB TaHTAJATa JIUTHUSI.

Onrtuueckue cBorcTBa KpuctamioB KTP.

Crnioco6s! BepanuBanus KpucramioB KTP.

HccnenoBanue BIUSHUSA HA ONTHYECKYIO U HEJIMHEWHO-ONTHYECKYI0 OJHOPOJHOCTH KPHUCTAJIOB
KTP TexHosornyeckux napaMmeTpoB poCcTOBOIO Ipouecca.

N3roroBneHne HENMMHEMHBIX 3J1IeMEeHTOB U3 kpucTtaimioB KTP u ux xapakrepuctuku.

Hcnonb3oBanne kpuctamuioB KTP st BeicOk03()(heKTHBHOTO HETMHEHHOTO IpeoOpa3oBaHUs H3-
Jy4eHUs TBEPAOTEIbHBIX Ja3€POB.

OnTuueckue coiictBa kpucrauioB KDP (KH2PO4).

Crnoco0s1 BeipanuBanus kpuctaioB KDP (KH2PO4).

Hcnonb3oBaHue KpUCTaLIoB nuaenTepodocdara Kamus Ui HENUHEHHBIX U 3JEKTPOONTUYECKUX
MIPUIIOKEHHI.

Hcnonp30BaHpUe KPUCTAJUIOB MEeHToOapara Kaus u auruapodocdara Kanus s nmpeodpa3oBa-
HUS JIA3€PHOTO U3JTYUYEHHUS B TPETHIO U YETBEPTYIO FapPMOHUKHU
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Yro Takoe poropedpakThBHBII 3D DHexT?

Mexann3m BO3HUKHOBEHUS (hoTopedpakimu?

dotopedpakTuBHbIi 3 ekt B kpuctamwax ZnGeP2.

dotopedpakTuBHBIN AQDHEKT B KpUCTAIIIAX KIIACCa CUIUICHUTOB.

dotopedpakTUBHBIE TOIOTPAMMBbI B KPUCTAJUIAX KJIACCa CUIJICHUTOB.
dotopedpakTuBHBIN AQHEKT B KpUCTAUIaX HHOOATA JTUTHSL.

Bnusiaue nerupoBanus Ha oTopedpakTUBHBIE CBOWCTBA KPUCTAIUIOB HUOOATA JTUTHS.
dazoBbIe IEpeXo/pl B KpUCTAIIIC HHO0ATA JIUTHSL.

14.1.6. Tembl J1a0opaTOpHBIX padoT
HccnenoBanue reHepaiyy BTOPO rapMOHUKHY B KpUCTAIlIaX HUoOATa TUTHS
HCCJ’I@I[OB&HI/IG AHU30TPOINHN OIITHYCCKUX CBOICTB KpHUCTAJIJIOB HuobaTa IUTHs
Omnpenenenre MEKTPOONTHUECKUX apaMeTPOB aHU30TPOIHBIX KPUCTAIIIOB
@Da30BbIl CHHXPOHM3M IIpU F€HEpalUy BTOPOM TapMOHMKH JIA3€PHOIO M3JIYyYEHUS B OJHOOCHBIX
KpHUCTaILIaX

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme o BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeTUIIUTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIME BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIHIOB IPEIyCMAaTPUBACTCS 10-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpiuBaeTcst JOCTYII -
Hast popmMa mpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.
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[pouenypa oreHUBaHUS PE3yIBTATOB OOYYCHUS JIUII C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIIOB 110 TUCLUILIMHE TpeIycCMaTpUBaeT IpenocTaBieHne nHopMarun B popMax, aganTh-
POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.
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