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2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 JlabopaTtopHbie pabOThI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHN 48 48 4acoB
5 CamocTosiTenpHas paboTa 96 96 4acoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
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 (criennanbHocTH) 12.04.03 doronmka u ontouHdopMmaTtuka, yrBepxkacHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 ropma, mpOTOKOI
Ne

PazpaboTuuk:

npodeccop kad. D11 H. 1. Bypumos

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:

[Tpodeccop xadeappl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

JloueHT Kadeapsl NEKTPOHHBIX MPH-
6opos (DI1) A. U. AkceHoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka o0y4aromuxcsi K pa3pab0TKe HOBBIX METOJIOB YIIPABJICHHS ONTHYCCKUM U3TyUYCHHUEM,
HEOOXOIUMBIX ISl CO3AaHUS MPHUOOPOB U YCTPOUCTB, MPEAHA3HAYCHHBIX KaK JUIs (PU3MYEeCKUX UCCIe0-
BaHUM W TIPOBEJICHUS BBICOKOTOYHBIX W3MEPEHUW, TaK W JUIA CO3JaHHUS TEPCICKTUBHBIX CHUCTEM U
KOMILJIEKCOB YIIPaBJICHUS CBETOM

1.2. 3agaun IMCHMIIINHBI
— Ilpuobperenue 3HaHUN O METOAAX YNPaBIECHUS ONTHYECKUM M3ITYYEHHUEM U MpHeMax paspa-
OOTKH, MPOSKTUPOBAHUS U UCIIOJIb30BAHHUH MEPCIIEKTUBHBIX TPUOOPOB YIPABICHUS CBETOM

2. Mecto mucuunimebl B ctpykrype OIIOII
Juctuminaa «Metonsl yrpasieaust ontudeckuM usnydeauem» (b1.B.OJ1.1.7) otHocuTcs k 010-
Ky 1 (BapuaTuBHAas 4acTh).
[TpenmecTBYIOMMMH AUCHUIUTAHAMH, (OPMHUPYIOIIMMHA HadaJlbHBIC 3HAHUS, SBISIOTCS: MHTe-
rpanbHas GOTOHHKA, MaTeMaTHYeCKHe METO/Ibl KOMIBIOTEPHBIX TEXHOJIIOTHI B HAYYHBIX UCCIICIOBAHHSIX.
[TocnenyromumMy AUCIUIUTAHAMA SIBIISTIOTCS: 3alMTa BBITYCKHOW KBAIM()UKAIIMOHHOW pabOTHI,
BKJIFOYAsl IOATOTOBKY K 3alIUTE W MPOLEAYPY 3aIuThl, [IpenanumioMHas mpakTHKa.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI JTMCIUTIMHBI
[Mporecc n3yueHus TUCIUIUTMHBI HATIPaBJIeH Ha (POPMHUPOBAHUE CICAYIOIINX KOMIIECTCHIIUI:
— TIK-2 ctocoGHOCTBIO BIaIETh METOAMKON Pa3padOTKH MaTEMAaTHUECKUX B (PU3MUIECKUX MOJIE-
JIel UCCIIeIyeMBIX MTPOIIECCOB, SIBJICHUN U 00OBEKTOB, OTHOCSIIHNXCS K PO ECCUOHATBHOM chepe;
— TIK-5 cnocoGHOCTBIO BiaeTh MpHEMaMH MPAKTHYECKOro peIleHus 3a/1a4 BbIOOpa M OLICHKH

3G (GEKTUBHOCTH PA3IMYHBIX APXUTEKTYPHBIX U CTPYKTYPHBIX PELIEHUI MpU KOMIIBIOTEPHOM MOJEINPO-
BaHUU;

— TIK-6 cmocoOHOCTBIO MOIB30BATHCS MATEMATUYECKUM ammaparoM B o0iiactu Teopun uHQOp-
Malnuu, KOAUpoBaHUA, TCOPHUU I/IH(:bOpMaI_[I/IOHHI)IX CHUCTEM U CUT'HAJIOB,

B pesynbrare u3ydeHus: IUCIUIUIMHBI 00YJarOIIUNACS JOKEH:

— 3HaTh OCHOBHbIE NPUHLUIIEI oOecnieunBaroniye 3(¢(HEeKTUBHOE YIpPaBICHUE ONTUYECKUM H3-
nydeHueM u puzmdeckue 3h eKTrl, nexainiue B OCHOBE METOAOB yIPABICHHUS CBETOM

- YMETDb - NPUMCHATH MOJYYCHHBIC 3HAHUA IMPU TCOPETUYCCKOM AHAJIM3C W OKCIICPUMCHTAJIb-
HOM HCCJIeIOBaHUH (PU3NUECKHUX MPOLIECCOB U ONTUYECKUX SIBIICHUH, JIeXKAIIUX B OCHOBE METOJIOB yIpaB-

JICHHS ONITUYECKUM U3ITy4EHUEM; - aHAIM3UPOBATh HH(OPMAITMIO O HOBBIX METO/IaX YIIPABJICHUS ONTHYE-
CKHUM U3ITy4YEHHUEM U TUIAX ONTHYECKUX MPHUOOPOB.

— Baaaetrb HaBbikamu aHanu3a GU3NYECKHUX SBICHUN U 3PPEKTOB I pa3pabOTKU U CO3IaHUS

MEPCTIEKTUBHBIX METOOB YIPABIECHUS ONTHYECKUM U3Iy4EeHHEM U MPHOOPOB, pEaU3yIOUINX YKa3aHHbIE
METO/IbI

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTopHble 3aHATUSA (BCETO) 48 48
Jlexknuu 12 12
[IpakTnueckue 3aHATHS 24 24
JlaboparopHbie pabOTHI 12 12
CamocrosTenpHas paboTa (BCero) 96 96
[TonroroBka Kk KOHTPOJILHBIM paboTam 12 12
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 14 14
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[TpopaboTka JIEKITMOHHOTO MaTepraia 16 16

CamocTosiTenbHOE U3yuyeHrue TeM (BOIPOCOB) 18 18
TEOPETUYECKOI YacTu Kypca

[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 36 36
Bcero (6e3 sx3amena) 144 144
OO0mmas Tpy1I0eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.
Tabimua 5.1 — Paszgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ [&]
e ] = 2 g s
: o o o O E =
= jas} =) O < 2 (D] s
r 3 s s 53 2 0
HazBanus pa3aenoB TUCHUTUIUHBI i © =3 o, o © S5
S = G s g0 = E
2, = 5 S 3 g2
3 cemecTp
1 Beenenue 2 0 0 2 4 [K-5
2 Knaccudukanus u o01ime xapakrepu- 2 4 0 18 24 | IIK-2, [IK-5,
CTHKHU METO/IOB U PUOOPOB yIpaBICHUS I1K-6
ONTUYECKUM U3Ty4YECHUEM
3 PacnipocTpaHeHre ONTHYECKOTO U3ITy- 2 8 4 40 54  |TIK-2, IIK-5,
YEHUs B aHU30TPOITHBIX Cpeaax [1K-6
4 DAEKTPOONTHYECKUE METOBI U TPHOO0- 2 6 4 14 26 |IIK-2, TIK-5,
PBI YIIpaBJICHUS ONTUYECKUM U3IIy4CHU- ITK-6
eM
5 AxycToonTH4YecKre METObl ¥ IPUOOPHI 2 6 4 16 28 |IIK-2, [IK-5,
YIIPABICHUS ONTUYECKUM HU3ITy4YEHUEM I1IK-6
6 MarHuToonTUYeCcKue METOIbI U IPUOO0- 2 0 0 6 8 I1K-2, TIK-5,
pBI YIIPaBICHUS ONTHUYECKUM U3ITy4EHHU- [1K-6
eM
Hroro 3a cemectp 12 24 12 96 144
Hroro 12 24 12 96 144
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComeprkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)
3 zE
3 = =
2 > 5
Ha3zBanus paznenos CopeprkaHue pa3aesioB TUCIUATITAHBI (110 JIEKITHSIM) zF &5
o E
= 2 =
a e g
= S}
3 cemectp
1 Beenenune [Ipenmet nuctumniuHbl «MeTobI YIIpaBI€HUS ONTH- 2 TIK-5
YECKHUM U3JTyuyeHUeM» U ee 3ajaud. CBs3b TUCLUILIU-
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HBI C IpYTUMHU pazjenamu (pU3MKH, KBaHTOBOM JIeK-
TpoHUKH U potonnku. Coneprkanue Kypca. Mcropus
Pa3BUTHsI METOAOB YIIPABIEHUS ONTHYECKUM H3ITyde-
HUEM U NPUOOPOB, PEATU3YIOLINX YKa3aHHbIE METO-
TIbL.

Hroro 2
2 Knaccudukarus u CaoiicTBa onTH4eCKOro u3ny4eHus. Pacrpocrpane- IIK-5
oOuire XapakKTepUCTUKH | HUE ONTUYECKOTO U3TYyYEHUS B OJHOPOAHBIX U HEOI-
METO/IOB U TPUOOPOB HOpOJHBIX cpeaax. Knaccudukarus MeTo 0B yrpas-
yIpaBJIeHHs] ONTHUYECKUM |JIEHUSI ONITUYECKUM U3Ty4YEeHUEM U pHUOOpOB, peasu-
U3ITy4YEHUEM 3YIOIIUX yKa3aHHbIe MeTobl. OCOOCHHOCTH U Xapak-

TEPUCTUKHU METOJIOB YIPABIEHUS ONTUYECKUM U3ITY-

YEHHEM.

Hroro
3 Pacnipoctpanenue JIdIIeKTpUYecKui TEH30p aHU30TPOIIHOM cpenbl. Pac- [K-2
ONITUYECKOTO U3JIYyYE€HHUs] |[POCTPAaHEHHE U CBOICTBA IUNIOCKUX BOJIH B aHU30-
B @aHU3OTPOIHBIX CPeax |TPOMHBIX cpenax. Pa3zoBast ¥ rpyNnmnoBas CKOPOCTb.

Knaccudukarus annzorponHsix cpenl. Pacipoctpane-

HUE CBETa B OJHOOCHBIX U JIBYOCHBIX KpHUCTaJIIAX.

Onrtuyeckast akTUBHOCTb. VMICKyCCTBEHHast aHU30TPO-

nust: 3 dexter [Tokkensca u @apayes, KBaApaTUIHbIH

AIEKTPOONTHYCCKHUH dPPEKT U HOTOYIPYroCTh.

Hroro
4 DneKTpoonTHYECKUE Mertozs! ¥ IpHOOPHI YIIPaBIECHHUSI ONTUYECKUM HU3ITY- IK-2, TIK-
METO/IbI ¥ IPUOOPHI YEHUEM Ha OCHOBE JIEKTPOONTHYECKOTO Y (DeKTa. 5, [IK-6
yIpaBiieHUs onTHuYeckuM | HempepbIBHBIE 25IeKTpoonTHYECKUE JiedieKTopsl. Me-
U3ITy4YEeHUEM TOJIbI U IPUOOPBI TUCKPETHOTO OTKJIOHEHUS ONTHYE-

CKOT'O M3JTy4eHHS Ha OCHOBE AJIEKTPOOITHUECKOTO 3(h-

¢exkra. [lonspuszanronnsie nepexmoyareny. [Inanap-

HBIE HJIEKTPOONTHYECKUE J1e(IEKTOPHI.

Hroro
5 AkycTtoonTuueckue OOBeMHbIE aKycTHYECKHE 00BEMHBIE BOJTHBI B 2 [K-2, TIK-
METOJIbI ¥ TIPUOOPHI TBEpABIX Tenax. Judpakius cBera Ha ynpyrux BoJ- 5, IIK-6
yIIpaBJICHUS ONTHYECKUM |HaX. bparrosckue neduiekropsl. YIbTpa3ByKOBBIE pe-
U3JTy4eHUEeM ¢bpakunoHHble aeduiekTopsl. Judpakius BOIHOBOI-

HBIX ONTUYECKUX BOJH Ha OBEPXHOCTHBIX aKyCTHUE-

CKUX BOJHaX. [ImaHapHbIe aKyCTOONITHYECKHE JIe-

(irekTOpHI.

Hroro 2
6 Marauroontudyeckue | Teopust MarHuToonTHYeCKUX 3PdextoB. Dpdext Da- 2 [IK-2, IIK-
METO/IbI ¥ IPUOOPHI panes. Opdext Korrona-Myrona. Marauroontuye- 5, IIK-6
yIpaBJIeHHs] ONTHYECKUM | CKHE CBOMCTBA (peppOMarHeTUKOB. MarHuToonTuye-
U3ITy4YEHUEM CKHE METOIbI M TPUOOPHI YIIPABICHUS ONITUYECKUM

U3ITy4YEHUEM.

Hroro 2
Hroro 3a cemectp 12

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (NMPeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JUCITUITIIINH

No pa3nenoB qaHHON TUCIMIUIMHBL, I KOTOPBIX HEOOXO0IUMO
M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH

1 2 3 4 5 6

[IpeamecTByromue TUCHUTIITNHBL
1 UnTerpanbHas (OTOHUKA + + +
2 MartemMaTtu4ecKkue METO/IbI KOMIIbO-
TEPHBIX TEXHOJIOTUI B HAYYHBIX UCCIIE- + + + +
JOBaHUAX

[Tocnenyromue TUCHUIIITUHBL

1 3amuTa BBITYCKHOW KBaTH(PHUKALIMOH-
HOM paboThI, BKIIOYAs MMOATOTOBKY K 3a- + + + + + +
LIUTE U NPOLEAYPY 3aILUUThI
2 [lpepauniomMHasi mpakTUKA + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMUPYeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npeCcTaBIeHo B Tabmmie 5.4.

Tabmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (DOPMUPYEMBIX NIPU U3YUYE€HUH AUCLUIUIMHBI, U BUJOB 3aHs -

TUN

Buner 3angaTuit

Komrmerenimmn
Jlek.

DOpMBI KOHTPOJIA

=
&
[\
+

+ | IIpak. 3aH.

+ | JIab. pab.

+ | Cam. pab.

Kontponsnas padora, OT-
4eT 1o JJabopaTopHoil pabo-
te, Onpoc Ha 3aHATUAX, 3a-
ger, Tect, Pedpepat, Otuer
0 IPAKTUIECKOMY 3aHSTHIO

I1K-5 +

KontponpHnas pabora, Ot-
4eT 1o 1abopaTopHoil pabo-
te, Onpoc Ha 3aHATHIX, 3a-
yet, Tect, Pedpepat, Otuer
10 TIPAKTHYECKOMY 3aHATHIO

[1IK-6 +

Otuer no n1aboparopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,

3auer, Tecr, Pedepar, Otuer
IO MPAKTUICCKOMY 3aHSTHIO

6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS

He npenycmotrpeno PVYII.

HaumenoBanue abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.

7. JIabopaTopHblie padoThI
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
Q P=a=1
Q O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
& o 2
~ S}
3 cemecTp
3 PacnpocTtpaneHue OTpakeHHe CBETOBBIX MTyYKOB OT IJIOCKOM TPAHUIIBI 4 I1K-2, I1K-
ONTUYECKOTO U3IYUYEHUS |pa3felia «BO3IyX — JUDJIEKTPUUECKas Cpeay 5, IIK-6
B aHU30TPONHBIX CPelax | pr. .
4 DneKTpoONTHYECKUE DNEKTPOONTUYECKUN MOIYIISITOP JIa3€pPHOT0 U3ITyde- ITK-2, TIK-
METOBI ¥ IPUOOPHI HUSA 5, I[IK-6
YHpPaBJICHAS ONTHICCKUM | - 4
U3ITy4EHHEM
5 AkycTtoonTuueckue AKYCTOONTHYECKUI MOZYJISTOP JIa3€PHOI0 U3ITyUEHUS [K-2, TIK-
METOJIbI M TIPUOOPHI Hroro 5, IIK-6
yIpPaBICHUS ONTUYECKUM
U3ITy4eHHEM
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
o L 5
= 2 E
Q =a=t
Q o
. = > O
HasBanus paznenos HaumeHoBaHue mpakTUUECKHUX 3aHATUIN (CEMHHAPOB) zF &5
o) S E
= g =
& o 2
~ S}
3 cemectp
2 Knaccudukanus u CaoiicTBa onTHYECKOro u3nydeHus. Pacnpoctpane- 4 I1K-2, I1K-
o0IIKe XapaKTePUCTUKN | HUE ONTUYECKOTO U3TYUYCHHUS B OJHOPOIHBIX U HEO/- 6
METOJIOB U TPUOOPOB HOpOJHBIX cpenax. Kinaccuduxaius MeTonoB ymnpas-
yIPaBIEHUS ONTHYECKUM |JIEHUS ONITUYECKUM U3IyYEHUEM U IPUOOPOB, peasu-
H3JIy4YeHUEM 3YIOIINX yKa3zaHHbIe MeTobl. OCOOEHHOCTH U Xapak-
TEPUCTUKHU METOJOB YIPABIEHUS ONTUYECKUM U3ITY-
YEHUEM.
Hroro 4
3 Pacnpoctpanenue JlvanexTpruueckuii TEH30p aHU30TPOITHOM cpensl. Pac- [IK-2, TIK-
ONTUYECKOTO U3TYUYEHHUsS] |[IPOCTPAHEHHUE U CBOICTBA IJIOCKUX BOJIH B aHU30- 5
B @HU30TPOMHBIX CpellaX |TPOIMHBIX cpeAax. Pa3zoBas U rpynnoBasi CKOPOCTb.
Knaccudukanus annzorponusix cpen. Pacrpoctpane-
HUE CBETA B OJHOOCHBIX U IBYOCHBIX KpHCTAJLJIAX.
OnTHueckast akTUBHOCTb. VICKycCTBEHHas aHU30TPO-
nusi: apdextrl [Tokkensca u Dapanes, KBagpaTUIHbBIN
aneKTpoonTHaecKuit 3PpPext u GoToynpyrocTs.
Hroro
4 DIEeKTPOONTHYECKHUE MeTtopl ¥ MPUOOPHI YIIPABICHUS ONTHICCKUM H3ITY- 6 I1K-2, I1K-
METO/IbI ¥ IPUOOPHI YEHHUEM Ha OCHOBE 3JIEKTPOONTUYECKOT0 P peKTa. 5, IIK-6
7
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ylnpaBiieHUs onTudeckuM | HempepbIBHBIE 351eKTpoonTHYECKUE J1e(ieKTopsl. Me-
N3JIYUCHUEM TOABI 1 HpI/I60pI>I JUCKPETHOI'O0 OTKJIOHCHHSA OIITHYC-
CKOT'O M3JTy4eHHs Ha OCHOBE HJIEKTPOONTHUECKOr0 3(h-
¢exra. [Monspuzanuonnsie nepexiroyarend. [lnanap-
HBIE JIEKTPOONTHYECKUE 1€(IEKTOPHI.

Hroro 6
5 AkycTtoonTuueckue OObeMHbIe akycTHYECKHE 00BEMHBIE BOJTHBI B 6 IK-2, TIK-
METO/Ibl U IPUOOPHI TBepAbIX Tenax. {udpaxius cBeTa Ha ynpyrux BoJ- 5, IIK-6
yTIpaBJIEHUs] ONTHYECKUM |HaX. bparrosckue neduekropsl. YIbTpa3ByKOBBIE pe-
H3JIy4eHUEM ¢bpaxuuonHsle nedaexTopsl. Judpakuus BoIHOBOI-

HBIX ONTHYECKUX BOJIH Ha IOBEPXHOCTHBIX aKyCTHYe-
CKUX BOJTHaX. [ImaHapHbIe aKyCTOONITHYECKHE JIe-
(ieKkTOpHI.

Hroro 6

Hroro 3a cemectp 24

9. CamocrosiTesibHasi padora
Bunsl camocTosiTenbHOI paboTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOSITEIbHON paboThl, TPYAOEMKOCTh M (HOpMUpPYEMbIe KOMIIETECHIHH

3 @]
= z £
Q =a=t
o ] o T
Bunael camocrostensHON S > 0
Ha3Banus pa3nenos ZF 25 DOopMBbI KOHTPOJIS
paboTEI L s 2
=X g =
2 o 2
= S
3 cemecTp
1 Beenenue [TpopaboTka JIEKITMOHHOTO 2 TIK-5 Tect
MaTepuana
UTtoro 2
2 Knaccudukauus u [ToaroroBka Kk npakTu4e- 10 |IIK-2, Ompoc Ha 3ansaTusax, OT-
o0IIMe XapaKTePUCTUKU | CKMM 3aHATHSIM, CEMHHA- I1K-6, 4eT 10 MPAaKTUYECKOMY 3a-
METOJIOB U TpUOOPOB pam [IK-5 HATHIO, Tect
TIpaBJICHUSI ONTHYECKUM
yHpasJe 0 ec CamocTosiTenbHOE H3yUe- 4
U3ITy4YEeHUEM
HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 18
3 PacnpoctpaHeHue [ToaroroBka Kk nmpaxkTu4e- 12 |TIK-2, KonrtponpHhas pabora,
ONTUYECKOTO U3TYyUEHUS B | CKUM 3aHATHUSAM, CEMHUHA- I1K-5, Omnpoc Ha 3aHsaTHAX, OT-
AQHU30TPOITHBIX cpefax pam [IK-6 4eT 1o JJabopaTtopHoil pa-
te, OTYeT no nmpakTuye-
CamocTosTeNnbsHOE U3y4e- 6 bore, Oret 1o ,113 ¢
KOMY 3aHITH T
HUE TeM (BOMPOCOB) Teope- CkoMy 3a fo, 1ec
THUYECKOM 4acTH Kypca
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
OdopmieHre 0TYETOB 10 6
JabopaTopHBIM paboTam
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[ToaroroBka K KOHTPOJIb- 12

HBIM paboTam

Hroro 40
4 DneKTpOoONTHYECKHE [ToaroroBka Kk nmpakTu4e- 8 |IIK-2, Ompoc Ha 3ansaTusax, Ot-
METOJIbl ¥ TIPUOOPHI CKHM 3aHSATUSAM, CEMHHa- [IK-5, 4eT 1o 1abopaTopHOil pa-
YIIPaBICHUS ONITUYECKUM | paM [IK-6 6ote, OTYeT MO MpakTUye-
U3IIy4YeHUEM TIpopaBoTka TEKIHOHHOTO 2 CKOMY 3aHsTHIO, TecT

Matepuaina

OdopmieHre OTYETOB T10 4

J1abopaTOpHBIM paboTam

Hroro 14
5 AkycTtoonTuueckue IToaroroBka K mpaxkTuye- I1K-2, Omnpoc Ha 3aHsaTHAX, OT-
METO/IbI ¥ IPUOOPHI CKHUM 3aHSATHSIM, CEMHHA- I1K-5, 4eT 1o JabopaTopHOi pa-
YIPABJICHUS ONITUYECKUM | paMm [IK-6 6ote, OTUeT No mpakTuye-
u HUEM KOMY 3aHSTHIO, TecT

3aydenne CamocTtosTenbHOE H3yde- 4 CKOMY 3a fo, 1ec

HUE TeM (BOMPOCOB) Teope-

TUYECKOM YacTH Kypca

[TpopaboTka JIEKITMOHHOTO 2

MaTepuana

OdopmieHre 0TYETOB T10 4

J1abopaTopHBIM paboTam

Hroro 16
6 MaraHuToOnTUYECKHUE CamocTtosTenbHOE U3yue- 4 IIK-2, 3auet, Onpoc Ha 3aHATHUSAX,
METO/Ibl U IPUOOPHI HUE TeM (BOIPOCOB) Teope- [IK-5, Pedepar, Tect
YIOPABJICHUS ONITUYECKUM | THYECKOM YacTu Kypca [IK-6
u HUEM

3ydenne [TpopaboTka JIEKITMOHHOTO 2

MaTepuana

Hroro 6
Hroro 3a cemectp 96
Hroro 96

10. KypcoBoii npoekr / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3auer 20 20
KonTposasnas padota 10 10
Onpoc Ha 3aHATUSX 4 4 4 12
OTuet no nmabopaTopHOii 10
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pabore

OT4er 1o NpaKTUIECKOMY 10 10 10 30
3aHATHIO

Pedepar 6 6
Tect 4 4 4 12
Hrtoro makcumyM 3a nepu- 28 23 49 100
on

Hapacraromum utorom 28 51 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY

[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa

1. Pozenmep D. Onrosnekrponuka : [lep. ¢ ¢p. / D. Pozenmep, b. Bunrep ; pen. nep. O. H. Ep-
MakoB. - M. : Texnocdepa, 2006. - 588 c. : (mamuune B 6unbdmmoreke TYCVYP - 40 5k3.)

2. A.H. lluxtun. KBanToBas u ontuueckas 3nekTpoHuka [Tekct] : yueOHUK ans By3oB / A. H.
[MuxTuH. - M. : A6puc, 2012. - 656 c.: (manuuue B Oubmotexke TYCYP - 42 5k3.)

3. MupomnukoB M.M. TeopeTudeckue OCHOBBI OINTHUKO-JIEKTPOHHBIX TpubopoB. / M.M.
MupomHukoB. — 3-e¢ u3f., uctp. - CII6 [Dnexkrponusiii pecypc]: UznarensctBo «Jlanb», 2010. —704c.
ISBN  978-5-8114-1036-1. - Pexum  gocrtyma: http://e.lanbook.com/books/element.php?
pll_cid=25&pll 1d=597 (nara obpamenus: 01.08.2018).

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. 3akasnoB H.II., Kupromun C.U., Ky3uues B.M. Teopus ontuueckux cucreM [DIEKTpOHHBIN
pecypc]: YuebHnoe nmocobue. 4-¢ m3., crep. — CI16. U3narenberBo «Jlamb», 2008. — 448 c. - Pexum m0-
ctyna: http://e.lanbook.com/books/element.php?pll cid=25&pll id=147 (nara obpamenus: 01.08.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. TIpubGopsl U METONBI YIpaBIECHUS ONTHUYECKUM U3IydeHHeM [DIeKTpoHHBIN pecypc]: Mero-
JMYECKUE YKa3aHUsS K MPAKTUUYECKUM 3aHATHSIM U 10 camocrtosaresnbHoi padore / H. U. bypumos, C. M.
[TanmapoB - 2018. 45 c. - Pexxum moctyma: https://edu.tusur.ru/publications/8484 (mara oOparieHwus:
01.08.2018).

2. AKycTOONTHYECKUI MOAYISATOP JIa3€pHOTO M3JIyuyeHus [DNeKTpoHHbIN pecypc]: Meronuue-
CKue yka3zaHus K jgaboparopHoit pabore / A. E. Manzens, C. M. Illlannapos, H. U. Bypumos - 2018. 11 c.
- Pexxum noctyma: https://edu.tusur.ru/publications/8053 (mata o6pamenwns: 01.08.2018).

3. OtpaxeHue CBETOBBIX IMYYKOB OT IUIOCKOH I'paHUIIbl pasfesia «BO3AYX — JUIJIEKTpHUEcKas
cpena» [DNEeKTpOHHBIN pecypc|: Meromuueckue ykazaHus K JaOOpaTOpHOM paboTe ISl CTYICHTOB
HarpaBJIeHUH moAroToBku «PoToHMKA U ONTOMH(DOPMATUKa» U «DJIEKTPOHUKA U HAaHOUIEKTpoHUKa» / C.
M. langapos, H. . Bypumon - 2013. 19 c. - Pexxum noctyma: https://edu.tusur.ru/publications/3494
(mata obpamenus: 01.08.2018).

4. DIEeKTPOONTHYECCKUNA MOAYIATOP JIA3€PHOTO M3IyYeHUs [DIeKTpOoHHBIA pecypc]: Meronnue-
CKue yKa3zaHus K jJaboparopHoii pabote / A. E. Manzgens, C. M. llannapos, H. U. Bypumos - 2018. 14 c.
- Pexxum noctyma: https://edu.tusur.ru/publications/8056 (mata o6pamenwns: 01.08.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApYIIeHUSIMU 3PeHust:

- B (hpopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MPUGTOM.

JlJisl U1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMAMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu w3ydeHWH IUCIMIUTMHBI PEKOMEHIyeTcs oOpamatbcs K 0a3aM JaHHBIX, HH(OpMAIIH-
OHHO-CITPAaBOYHBIM M  TIOMCKOBBIM cuctemMaM, K KortopeiM y TYCVYPa otkpblT goctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TpedyeMoe MporpaMmMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY M MPOrPAMMHOMY 00eCceYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jls mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUECKHE HI-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYCeCKUX 3aHATHI
KommnbrorepHslii Kitacce
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpO-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 47, 511 ayn.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- KommyraTop 3COM OFFICE CONNECT;

- Monutop 17" 0.20 SyncMaster 763MB TCO99;

- Komnstorep CELERON (8 miT.);

- Monutop 17" 0,24 SAMSUNG SyncMASTER N 753 DFX;
- Komnsrtorep WSI1 (7 mit.);

- Komnsrorep WS2;
- MonwuTop 17" (8 mrt.);
- [I5BM;

- OucHBIN CUCTEeMHBIH 010K (2 1IT.);

- [I3BM INTEL PENTIUM 4 d845 GBV HUB P4 1,7GHz, cepsep PENTIUM 3;
- Jlocka MarHuTHO-MapKepHasi;

- [lomemienue 1t XpaHeHUs yueOHOTro 000pyIOBaHHUS;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe oOecrieueHue:

— OpenOftice

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT
VYuebHast 1aboparopust
ydeOHast ayuTOPHS IS IPOBEICHUS 3aHATHH JTAOOPaTOPHOTO THIIA
634034, Tomckast o6macts, r. Tomck, Bepmnnuna ynuua, a. 74, 111 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- YueOnsiii creng «OnTukay (2 mr.);
- Ocumnorpag C 1-93;
- Ucrounuk nutanns TB-1;
- Uctounuk nutanus b5-43;
- I'eneparop umnynscoB I'5-54 (3 mrt.);
- 'eneparop ummnynscos ['5-56;
- Bonetmetp B7-78/1;
- Mynstumetp FLUKE 8845A;
- Ociumnorpag TEKTRONIX TDS 2012C;
- Ucrounuk nutanus Mastech HY 3002D-2;
- JIaGopartopHble CTeHbI: «neKTpoonTudeckuii 3 dext (2 mwrT.), «Pa30BbIil OPTPET»;
- Komnsrotep (2 mrt.);
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- Pabouee mecto npenogaBares.
[TporpammHoOe obecrieueHue:
— Kaspersky Endpoint Security 10 qyigs Windows
— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.

CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «MHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
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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 JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
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. TecToBble 3a1aHus

1. K onTrueckoMy auanazoHy OTHOCST U3TYYCHHE C JJIMHAMU BOJH OT:

a) 1 MM 10 1 HM;

6) 10 M 10 0,3 mm;

B) 100 kM 110 0.1 MM™m;

r) 1 mm 70 0,1 MmMm;

n) 10 cm 1o 1 em.

2. KorepeHTHOCTBIO HAa3bIBAIOT:

a) CITOCOOHOCTh CBETOBBIX BOJIH PACIIPOCTPAHATHCS B MPO3PAYHBIX CPE/Iax;

0) 3aBHCUMOCTH (ha30BOI CKOPOCTH CBETOBBIX BOJH B CPEZE OT JITMHBI BOJHBL;

B) CTIOCOOHOCTH CBETOBBIX BOJIH PACIIPOCTPAHATHCS B BAKyyMe;

T') 3aBUCUMOCTH (ha30BOii CKOPOCTHU CBETOBBIX BOJIH B KPUCTANIJIaX OT UX MOJIIPU3ALINY;

1) COTJIACOBAHHOE MPOTEKAHUE BO BPEMEHHU HECKOJIBKHUX BOJIHOBBIX IPOIIECCOB HIIH CBOHCTBO, OT-
pakarotee cCTabUIbHOCTD (Da3bl OJTHON MITH HECKOIBKHUX AJIEKTPOMArHUTHBIX BOJH.

3. KakoBa ocnoBHas pynkums nediiekropa:

a) yIpaBlieHUE HAMPaBJICHUEM PACTIPOCTPAHEHUS ONTUYECKOTO U3ITYUCHHS;

0) yCuJIeHHE ONITUYECKOTO U3TyUCHHUS,

B) (OKYCHPOBKA ONTHYECKOTO U3ITYUICHHS;

T') TCHEepaIUs ONTHICCKOTO U3TYICHHS,

1) TIOTJIOICHUE OMTUYECKOTO U3TyYEHUSI.

4. Pazpemaromiasi cmocoOHOCTH JiepiiekTopa 31o:

a) YUCJIO TIEPUOIOB KoJeOaHU CBETOBOTO Jiyda MPH €ro MPOCTPAaHCTBEHHOM IepeMelleHnH 3a 1
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CeKYH]Y;

0) CKOpOCTh U3MEHEHHS MPOCTPAHCTBEHHOTO MOJIOKEHUS JTyda MpU €ro mepexoyie ¢ OJHOro sJie-
MEHTa pa3peuIcHus Ha APYyrou;

B) AMaria30H JUTHH BOJIH ONTHYECKOTO M3TYYEHHUsI B KOTOPOM padoTaeT aedaeKTop;

T') YUCIIO pa3peIIMMbIX HAMIPABICHUH JTyda, YKIABIBAIOMINXCS B MIPEIEIax yria OTKJIOHEHHUS.

5. Kakas cpena siBisieTcsi aHU30TPOITHOM:

a) CBOMCTBA Cpe/bl B Pa3IMYHBIX HAIMIPABICHUSX BHYTPH 3TOW CPEJIbl Pa3IHYHBI,

0) cBoiiCTBa cpenibl B pa3IUYHbIX HAPaBICHUSIX BHYTPU 3TON Cpebl OTUHAKOBBI;

B) CBOICTBA Cpe/Ibl U3MEHSIOTCS BJIOJIh BBIJICIICHHOTO HAIIPABIICHUSI BHYTPHU 3TOH CPEIbI;

') CBOMCTBA CpeJibl U3MEHSIOTCS BO BPEMEHHU BJIOJIb BBIACIEHHOTO HAIIPaBIIEHUSI BHYTPHU 3TOH cpe-
JTBL.

6.I'eomeTpruecKkoe MEeCTO TOYEK, B KOTOPHIX (ha3a BOJTHBI OCTACTCS MOCTOSHHOW HA3bIBAIOT:

a) (ha30BOI CKOPOCTHIO BOJIHBL;

0) Ga30BBIM WIIH BOJTHOBBIM (PPOHTOM;

B) OKBUIIOTEHIIMATHHON TOBEPXHOCTHIO BOJIHEI;

T') MJIOCKOCTHIO MOJISIPU3AIUHU BOJHBI;

1) TOBEPXHOCTHIO BOJTHOBOI HOpMaJIu.

7. HacToTHasi TUCTIEPCHS CBETA 3TO:

a) 3aBUCUMOCTD (Da30BOI CKOPOCTH CBETOBBIX BOJIH B KPUCTAJIAX OT UX MOJISIPU3AIINN;

0) BpalleHre MII0CKOCTH MOJISPU3AIUNA CBETOBOM BOJIHBI;

B) TiepepachpeiesiecHue HHTEHCUBHOCTH CBETA B PE3YJIbTaTe HAIOXKEHUS (CYNEPIIO3UIINN) HECKOb-
KHUX CBETOBBIX BOJIH;

') COBOKYITHOCTH SIBJICHHI, OOYCIIOBJICHHBIX 3aBUCUMOCTBIO a0COJIIOTHOTO MOKa3aTes Impeomiie-
HUS BEIIECTBA OT JIMHBI BOJHBI CBETA.

8. Jlunelinsiii anexTpoonTrueckuit 3pdekr Ilokkensca HabmronaeTcs B:

a) KpUcTajiax, He 00JIaalomuX IIEHTPOM CHMMETPHUH;

0) EHTPOCUMMETPHUYUHBIX KPUCTAIIIAX;

B) U30TPOITHBIX TeJaX;

I') IPOBOAHUKAX.

9. OGparHbIi TEE303EKTPUICCKUM YPPEKT OnMCHIBACTCS:

a) BEKTOPOM;

0) TEH30pOM BTOPOTO PaHTa;

B) TCH30POM TPETHETO PAHTa;

') TEH30pOM YETBEPTOr0 paHra.

10. Tenzop ynpyrux nNoCTOSHHBIX 3TO:

a) TEH30p BTOPOTO paHra;

B) TEH30p TPETHETO PaHTa;

T') TEH30p YETBEPTOrO PAHTa;

1) CKaJIsipHasi BEJIMYUHA

11. ®otoynpyruii 3pdexT onucrBaeTCs:

a) BEKTOPOM;

0) TEH30pOM BTOPOTO PaHTa;

B) TCH30POM TPETHETO PAHTa;

') TEH30pOM YETBEPTOr0 paHra.

12. DneKTpoONTHYECKUE METO/IbI YIPABIEHHUS ONTUYECKUM U3TYy4EHHEM OCHOBAHBI Ha:

a) UCTIOJIb30BaHUH TU(PPAKITNU CBETA HA OCTYIIMX aKyCTUYECKUX BOJTHAX;

0) ucronbp30BaHUU AU(PPAKIIMK CBETA HA OETYIIMX aKyCTUYECKUX BOJHAX B TUIAHAPHBIX BOJIHOBO-
nax;

B) HCIIOJIb30BaHUU d(PPEKTOB, CBA3AHHBIX C U3MEHEHUSMHU ONTUYCCKUX WHIUKATPUC KPUCTAIIIOB,
00JaAaroIUX AJAECKTPOONITHYECKUM 3P (HEKTOM 0] BO3ACHCTBHUEM AIEKTPHIECKOTO OIS,

T') HMCIOJIb30BaHUU 3G (EKTOB, CBSA3AHHBIX C TepepacrnperesicHueM WHTCHCUBHOCTH CBETa B pe-
3yAbTaTe HAJIOKEHUS (CYINEepO3UIIHI) HECKOIBKUX CBETOBBIX BOJIH.

13. JlunnekTpudeckasi MpOHUIIAEMOCTh ONITUYECKU aHU30TPOITHOM CPeIbl OTMMCHIBACTCS:

a) CKaJIsIpHOM BEJIMYMHOM;
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0) TEH30pOM IIEPBOT0 paHra;

B) TEH30POM BTOPOTO PAHTra;

') TEH30pOM TPETHETO PaAHTa.

14. YacToTa cCKaHUPOBAHMS SJIEKTPOONITHUECKOTO JAedIeKTopa

a) YKCIIO MEpUOJIOB KojeOaHU CBETOBOTO JIy4a MpPU €ro MPOCTPAHCTBEHHOM IEpEeMEIIeHUH 3a 1
CEKyHAy,

0) CKOPOCTh M3MEHEHUS MPOCTPAHCTBEHHOTO TOJIOKEHHS Jyda MPH €ro Mepexoae ¢ OJHOTO dJie-
MEHTa pa3peuieHust Ha APYrou;

B) JIMAIa3oH JUIMH BOJH ONTUYECKOTO U3IYUYECHHUsI, B KOTOPOM paboTaeT AeqIieKTop;

T') YUCJIO pa3peIIMMbIX HaMPaBJIEeHUH JIy4ya, YKIAbIBAIOIIMXCA B MTpeJieax yIrila OTKJIOHEHHUSI.

15. B ocHOBE aKyCTOONTUYECKUX METOJIOB YIIPABJIEHUS ONTUYECKUM U3ITYyUYEHUEM JIEKUT

a) sIBJICHWE U3MEHEHUS TIoKa3aTessl IpeJoMIICHHsI ONTHYECKH MPO3payHbIX (POTOYNPYTUX CPE MO
BO3/ICHCTBHEM BO30YX/1a€MbIX B HUX aKyCTUYECKHX BOJIH;

0) siBNIEHNE U3MEHEHUS [TOKa3aTells MPEeIOMIICHUS OT TEMIIepaTyphl;

B) SIBJICHUE W3MEHEHUS ONTHYECKUX MHIUKATPUC KPHCTAIIIOB, O0JaAI0ONINX HIEKTPOONITHIECKUM
3¢ dHEeKTOM 101 BO3ICHCTBUEM JICKTPUIECKOTO TTOJIS;

I') ucnojb3oBaHue 3(P(eKToB, CBA3AHHBIX C MEpepaclpeeIeHueM UHTEHCHUBHOCTH CBETa B pe-
3yJbTaTe HAJIOXKEHUS (CYIEepPIO3UIIH) HECKOIBKUX CBETOBBIX BOJIH

16. B nuianapHOM BOJIHOBO/E NOKA3aTeNb IPEIOMIIEHHS BOJTHOBOIHOTO CIIOS:

a) He JIOJDKEH MPEeBBIIATh MOKAa3aTeNu MPeTOMIICHUS KaK JJIsl MOJUIOKKH, TaK U Ui MOKPOBHOM
Cpelbl;

0) oymkeH ObITh paBHBIM MOKA3aTeNI0 MPEJIOMIICHUS TOKPOBHOM Cpellbl M MPEBbIIIATH TOKa3aTelb
IIPETIOMIIEHUS TIOATIOKKH;

B) JIOJDKEH OBITh PaBHBIM MOKA3aTENI0 MPEJIOMIICHUS MOAJI0XKKHA M MPEBbIIIATh MOKa3aTeNb Ipe-
JIOMJICHHS [IOKPOBHOM CPEJIBI;

T') JOJDKEH MPEBBILIATh MOKA3aTeNu MPEIOMIICHHS MTOITI0KKU U TIOKPOBHOU CPEIBI.

17. Bexrop nossipuzanuu MpoAoTbHONH 00BEMHOM aKyCTUYECKON BOJHBI:

a) OPTOrOHAaJIEH HAMPaBJICHUIO PACIIPOCTPAHEHUS MTPOJOIbHON aKyCTUYECKON BOJIHBI,

0) coBmagaeT ¢ BEKTOPOM MOJISIPU3ALMH MTOTIEPEYHON aKyCTUYECKOM BOJIHBI,

B) UMEET HaIpaBJIEHUE, IPOTUBOIIOJIOKHOE HAMIPABJICHUIO PACIIPOCTPAHEHUS MTPOJOIBHON aKyCTH-
YeCKOM BOJIHBI;

') COBIAJIAET C HAMPaBJICHUEM PACcIPOCTPAHEHUS MPOA0JIbHON aKyCTUYECKON BOJHBI.

18. IIpu anomanbHO#M Audpakiu bparra BeKTOphI MONSApU3aMK MAAAI0MEH U JUPparupoBaHHON
CBETOBBIX BOJIH:

a) OPTOTrOHAJIbHBI;

0) KOJUTHHEAPHHBI;

B) UMEIOT IPOTUBOINOJI0KHOE HAlPABJICHUE;

') COBNAAAIOT C HANpaBJICHUEM PaCIpPOCTPAHEHUS aKyCTHUECKOM BOJIHBI.

19. AMmiuTysa NOBEpXHOCTHOM aKyCTHUECKON BOJIHBI:

a) HEe U3MEHSETCS IPU yJaJIEHUU TOUYKH HaOIIOJICHHUS OT MOBEPXHOCTH B INTyOMHY KPUCTAILNIA;

0) BO3pacTaeT Npu yIaJICHUU TOYKU HAOOACHHS OT MOBEPXHOCTH B IIIyOMHY KpHCTaIIA;

B) yOBIBAET NpH yIaJICHUU TOYKU HAOIOJICHUS OT MIOBEPXHOCTH B TIIYOMHY KpHUCTAJLIA;

') UI3MEHSAETCS 110 CHHYCOUJAIbHOMY 3aKOHY MPU YIAJIEHUH TOUYKH HAOMIOACHUS OT MOBEPXHOCTHU
B IIyOWHY KpHCTasIa.

20. MaruauToontuueckuii 3¢ dext Keppa 3axitoyaercss B TOM, 4TO:

a) TIPU TPOXOXKIECHUU JIMHEHHO TOJIIPU30BAHHON CBETOBOHM BOJIHBI Y€pe3 HaMAarHWYEHHBIN MaTe-
puan HabIroaeTcs BpalleHUE TUIOCKOCTH MOJISPU3ALMU CBETOBOM BOJHBI, M CBETOBAsl BOJTHA CTAHOBUTCS
AIUTUITUYECKU MOJIIPU30BAaHHOM;

0) npu OTPaKEHUH JIMHEHHO TOIAPU30BAHHON CBETOBOW BOJIHBI OT MIOBEPXHOCTH HAMAarHUYEHHOTO
MaTepuana HaloaeTcs BpalleHHe MIOCKOCTH MOJIIPU3allii CBETOBOM BOJIHBI, U CBETOBAsi BOJIHA CTaHO-
BUTCS JIMIITUYECKU MOJIIPU30BAHHOM;

B) MMPHU MPOXOXKIACHUHU JTUHEHHO TTOJIIPU30BAHHONW CBETOBOW BOJIHBI Y€PE3 HEMArHUTHBIN MaTepHa
HaOII0aeTCsl BpallleHHe IJIOCKOCTH TMOJISIPU3ALU CBETOBOW BOJIHBI, U CBETOBAasi BOJIHA CTAHOBHUTCS 3J1-
JUNTUYECKH MOJIIPU30BAHHOM;
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') IpU OTPAKEHUU HEIOJIIPU30BAHHON CBETOBOW BOJIHBI OT IOBEPXHOCTH HAMarHWYEHHOI'O Mare-
puana HaOJII0AAeTCsl BpallleHUe IMIIOCKOCTH MOJISIPU3allii CBETOBOM BOJIHBI, U CBETOBAsi BOJIHA CTAHOBUTCS
JUIUIITUYECKU MOISIPU30BAHHOM.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
Knaccudukanus u oduue xapakTepuCTUKH METOA0B U MPUOOPOB YIIPaBJIECHUS ONTUYECKUM U3ITY-
YEHUEM
PacnipoctpaneHne onTHYECKOro U3ydyeHus: B aHU30TPOIIHBIX Cpeslax
DNEeKTPOONTUYECKHE METObI ¥ IPUOOPHI YIPABICHUS ONTHUYECKUM H3ITYy4€HUEM
AKYCTOONTHYECKHE METO/Ibl U IPUOOPHI YIPABICHUS ONTUYECKUM U3ITYyUECHHEM

14.1.3. 3auér

1. Haiite onpeneneHnss OCHOBHBIX TapaMETPOB ONTHYECKOIO U3JIy4YEHUSI.

2. Kakoe cBeTOBOE 110JI€ Ha3bIBAIOT MOJISPU30BAHHBIM, a KAKOE HETIOISIPU30BAHHBIM?

3. YUem omMuaroTCs BOJIHBI C JIMHEWHOM, ITUITUYECKON U KPYroBoi (JIEBOM U MpaBoi) MoJsipu3a-
nuasiMu?

4. Jlaiite ompeneneHue MOHATHIO «KOT€PEHTHOE U3IydeHHe». YeM OTIMYaeTcsl «IIpOCTPAHCTBEH-
Has» KOTEPEHTHOCTh OT «BPEMEHHOW»?

5. JlaiiTe ompezneneHUe MOHATUSAM «OAHOPOJAHAs Cpella» U «HeoAHOopoaHas cpenay». [lpuBeaute
IIPUMEPBI HEOAHOPOIHBIX CPEI.

6. Jlaiite onpeneneHue oKa3arTelis MPeIOMIICHUS CPEIbL.

7. Kakue cpenpl SBISIOTCA Hanbosee MepCrneKTUBHBIMU IJi MIPUOOPOB YIPaBICHUS ONTHYECKUM
U3ITy4yeHUEM?

8. Kakue npusHaku jexxaT B OCHOBE KJIaCCH(PHUKAIMK METOJIOB yIPaBICHHUS ONTHUYECKUM H3ITyde-
HUEM

9. Ilepeunciaure TUIIBI U OCHOBHBIE XapaKTEPUCTUKU METOJOB YIPABICHUS ONTUYECKUM H3ITyye-
HUEM.

10. Kakue ycTpoiicTBa Ha3bIBAIOTCS «Ie(hICKTOpaMmu», ouemy?

11. Yro Takoe paspemiaromias cnocoOHOCTh aeduiekropa’?

12. KakoBa CBsI3b TOJIOCHI MPOIyCKaHUs AeICKTOpa U €ro OBICTPOaCHCTBYA?

13. Ten3opaMu Kakoro paHra ONMCBIBAIOTCS JAMAJIEKTPUYECKAs M MarHUTHas MPOHULAEMOCTHU U
MIPOBOJUMOCTB CpeJibl?

14. Kak MOHO 3anucaTh TEH30p BTOPOT'0O paHra Juis KyOMUeCKUX KpUCTAJIIIOB?

15. Kakoil BUJ1 MMEET TEH30p BTOPOI0 paHra B OJJHOOCHBIX KpUCTaJIax?

16. C xkakuM SIBJICHUEM CBSI3aHA AUCHEPCHS JUAICKTPUUECKON MPOHUIIAEMOCTH MPO3PAUYHBIX CPEell
Ha ONTHYECKUX YacToTax?

17. C yem cBsI3aHO SIBJIEHHME IPOCTPAHCTBEHHON IUCHEPCHUU AMAIEKTPUUYECKON MPOHUIIAEMOCTU
MIPO3PAYHBIX CPEJl HA ONTHYECKUX YacTOTax?

18. KakoBbI XapakTepHbIe OCOOCHHOCTH PACIPOCTPAHEHUS INIOCKUX CBETOBBIX BOJH B ONTUYECCKU
HEAaKTHBHBIX M30TPOIHBIX Cpeaax?

19. B ueM 3akitoyaercs sBJIEHUE €CTECTBEHHON ONTHYECKONM aKTUBHOCTH IIPHU PaclpOCTPaHEHUU
CBETOBBIX BOJIH B THPOTPOITHBIX ONTUYECKH U30TPOIHBIX cpenax?

20. Yto Takoe HUPKYISIPHOE BYIydenpenomieHue?

21. KakoBbI CBOMCTBA COOCTBEHHBIX (HOPMAJIBHBIX) BOJIH CPEJIbI?

22. YeM OTIMHAIOTCS IPYT OT JIpyra OOBIKHOBEHHbIE U HEOOBIKHOBEHHBIC CBETOBBIC BOJIHBI B OJ1-
HOOCHBIX KpucTasiax?

23. Kak opueHTHpOBaH BEKTOP IMOJIIPU3AIMU OOBIKHOBEHHOW CBETOBOM BOJHBI B OJJHOOCHOM KpPH-
craje?

24. Kak OpHEHTHPOBAH BEKTOP MOJSPU3ALUU HEOOBIKHOBEHHON CBETOBOH BOJIHBI B OJHOOCHOM
KpucTasie?

25. B uem cyTh sIBICHUS «IMHEHHBIN anekTpoonTrHueckuil 3¢ dext ITokkenscan? B xakux xpu-
cTajiax oH HaOmomaetcs?

26. B uem cyTh SIBICHUS «KBaJpaTHYHBIN 31eKTpoonTudeckuii ekt Keppan?

27. B ueM cyTb sBieHus «poroynpyruit 3¢dekr»? TeH30poM Kakoro paHra OH OITUCHIBACTCS?

28. Kakoe sIBJICHHE JIE)KUT B OCHOBE 3JIEKTPOONITUYECKUX METO/IOB YIIPABJIECHUSI ONTUYECKUM U3ITY-
yeHuem?
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29. Kak MOKHO 3amucarh TEH30p BTOPOTO paHra Juisg KyOH4eCKUX KPUCTAIIIOB?

30. 3anmuimmTe TEH30p AMAJICKTPUYECKON MPOHUIIAEMOCTH JJISI KPUCTAJUIOB KJlacCa CUMMETPUHU
3m.

31. 3anummTe TEH30p AMDIICKTPUYECKON MPOHUIIAEMOCTH JJIsI KPUCTAJUIOB KJlacCa CUMMETPUHU
mm?2.

32. 3anumuTe ypaBHEHHUE NJI1 CBETOBBIX BOJH B CPEAE C JIMHEHMHBIM BYIYUYENPEIOMIIEHUEM MPU
OJTHOPOJTHOM BHEIIHEM II0JIE.

33. Kak mposBIIIeTCsl COBMECTHBIN BKJIAJl TUHEHHOTO AJIEKTPOONTHYECKOTO U (poTtoynpyroro 3¢-
(EeKTOB Ha ANIEKTPOONITHIECKUE TTapaMeTPhl KPHCTAIIJIOB.

34. [lepeuncnaute 31EKTPOONTUYECKHUE METObI HEMPEPHIBHOTO OTKIOHEHUS ONTUYECKOTrO Jyya?

35. Ilepeuncaute METOMBI TUCKPETHOIO OTKJIOHEHMSI ONTUYECKOIO JIy4a M BHUJbI MOJSPU3ALMOH -
HBIX MIEPEKIIIOYaTeNeH.

36. [laiiTe onpeneneHrne TEPMUHY «IIOJYyBOJHOBOE HANIPSHKEHUE)

37. OnuiuTe NPUHIMI PadOThl AMIUIUTYHOTO U (Pa30BOT0 3JIEKTPOONTUYECKUX MOIYIISATOPOB.

38. Ilepeuncanre xapakTepUCTUKH MOHOKpHcTaia TutaHmiI-pocdara kamus (KTiOPO4), neoO-
XOIUMBIE ISl pacyeTa JIEKTPOONTHYECKUX NEPEKITIYaTEeNeH.

39. IlepeuncnuTe XapakTEpUCTHKH MOHOKpUcTaiia Huobara autus (LiNbO3), HeoOxomumble aiist
pacydeTra 3JeKTPOONTUYECKHUX MEPEKITIoUaTeleH.

40. Ha xakux (pU3MYEeCKUX SIBICHUSAX OCHOBAHO NMPHUMEHEHHE aKyCTOONTHYECKUX MOIYISTOPOB B
KauecTBe AehIeKTOpOB?

41. 3anumuTe yclIOBUS CUHXPOHM3MA IIPH aKyCTOONTHYECKOM B3aUMOJCHCTBUM U IMOSICHUTE UX
(UBUYECKUIA CMBICI.

42. B uem ocobGennoctu qudpakuuu Pamana-Hata u bparra?

43. Hapucyiite nuarpamMmy BOJHOBBIX BEKTOPOB sl nudpakiuu bparra B M30TpomHON cpeje;
BBIBE/IMTE HA €€ OCHOBE COOTHOUIEHHUE JIs yria bparra.

44. Yro Takoe aHoMasbHas (aHU30TpoIHas ) nudpakmusa? B kakux cpegax oHa HaOmomaeTcs?

45. Yrto Takoe KoJuTMHeapHas UG pakuus, sl 4ero OHa MOXKET ObITh UCTIONIb30BaHa?

46. 3anuiuTe ypaBHEHHsI CBS3aHHBIX BOJIH, OMMCHIBAIOUINE UPPAKINIO CBETa HA MOHOXPOMATH -
YEeCKOM aKyCTUYECKOM BOJIHE; MOSICHUTE UX (PU3HUUECKUN CMBICI.

47. Yto xapaktepusyeT Kod()PHUIIMEHT aKyCTOONTHYECKOTO KauecTBa cpeapl M2?

48. B uem 3akmoyaercs cnoco0 aBTONMOACTPOMKH yria bparra ¢azupoBaHHbIME ITpeoOpa3oBaTens -
MH aKyCTHYECKUX BOJIH? Kak ero MoHO peain3oBarh?

49. HapucyiiTe quarpaMMy BOJHOBBIX BEKTOPOB Ul aHM30TPOMHOM nudpakuuu bparra ¢ mmpo-
KOIOJIOCHOW T€OMETpPUE B OTHOOCHOM KpHCTAJUIE.

50. 3anumure ypaBHEHUS CBSI3aHHBIX BOJH, OMMCBHIBAIOIIUX M30TPOITHYIO Op3rTOBCKYIO Audpax-
IIUIO CBETAa Ha aKycTH4eckux BosnHax. [losicHute Bce 0003HaUeHUS.

51. HapucyiiTe mpuMepHYyIO CXeMy OJHOKaHAJIbHOTO aKycToonTHueckoro naeduiekropa. IloscHure
Ha3Ha4Y€HHUE €ro JIEMEHTOB U OCHOBHbIC IPUHLIUIIBI (PYHKIMOHUPOBAHHUSL.

52. YeM OTIMYAIOTCS MarHUTOONTHYECKUE 3()(HEKTHI IEPBOTO U BTOPOTO MOpPsiAKa?

53. B uem cyTb sBienus «ddpdext Dapanes»?

54. Ilepeuncnure marauroonTuyeckue 3¢dexrsr Keppa, noscHure nx GU3NIECKyI0 CYIIHOCTb.

55. Kakoii BUJ ©IMEET TEH30p JUAICKTPUUECKON MTPOHUIIAEMOCTH U30TPOITHON HeheppOMarHUTHOM
CpeJibl, IOMEUIEHHON B MarHUTHOE T10JI€, HallpaBJIeHHOE BA0JIb ocu OZ?.

56. [laiiTe onpeiesieHue BEKTOpa rupalyi.

57. Kakoii BUJ UMEIOT TE€H30PBI AUIEKTPUUECKON M MAarHUTHOM NMPOHUIIAEMOCTH (peppOMarHuT-
HBIX MaTepHUaJIOB, TOMEIIEHHBIX B MArHUTHOE I10JI€, HAIIpaBJIE€HHOE BAOJIb ocu OZ?

58. Ilepeuncaute marepuaibl, MEPCHEKTUBHBIE ISl UCIOIb30BAHUS B MAarHUTOONTHYECKUX IPH-
Oopax yrnpaBieHUs ONTHUYECKUM U3JTyYCHHEM.

59. Hapucyiite cxemy (hapaeeBCKOro MarHUTOONITUIECKOTO MOAYIISITOPA CBETA, MOSICHUTE TIPUH-
ITUTI €r0 PabOoTHI.

60. Hapucyiite cxemy CBUY-apageeBcKoro MarHITOONTHYECKOTO MOIYJISTOPA CBETA, TOSICHUTE
MIPUHITUTI €70 paOOTHI.

14.1.4. Temb1 pedepartoB
1.IIpocTpancTBEHHAs IUCIIEPCHSI ONTUUECKOIO U3JIy4E€HUsI B AaHU30TPOIHBIX CPENAx
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2. DACKTPOONTUIECKUE METO/IbI YIIPABICHHS ONTHYECKUM U3TyYEHUEM B BOIHOBOIHBIX CTPYKTY-
pax.

3. I[ToBepXHOCTHBIE aKYCTHYECKIE BOJTHBI B TBEP/IBIX TEJaX.

4. YbTpa3ByKOBbIE pedpakIIMOHHBIE T€(ICKTOPHI.

5. MaruautoonTuueckue 3¢dexrsr Keppa.

6. [IpuGopbl 1 MeTOBl YIPABICHHUS ONTUYCCKHM H3ITYYCHHEM Ha OCHOBE MarHUTOONTHYECKHX
apdexroB Keppa.

14.1.5. Tembl KOHTPOJILHBIX padoT
PaCHPOCTpaHGHI/Ie OINITUYCCKOr'o U3JTYy4YCHHA B aHU30TPOITHEIX CpEaax

14.1.6. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPAM

CBoiicTBa ONTUYECKOrO M3NydeHHs. PacnpocTpanenre onTUuecKoro u3iay4yeHus B OJHOPOAHBIX U
HEOJTHOPOIHBIX cpenax. Kimaccudukanus METOlOB yIpaBlIEHUS! ONTHYECKUM HM3ITYYEHHEM U NPUOOPOB,
peanu3yoUMX yKa3aHHble MeToIbl. OCOOCHHOCTH M XapaKTEPUCTUKU METOJIOB YIPaBICHUS ONTUYECKUM
U3JIy4CHHEM.

JvpnexTpuueckuii TEH30p aHU30TPONHOM cpebl. PacnpocTpaHeHrne U CBOMCTBA IJIOCKUX BOJIH B
aHU30TpONHbIX cpenax. dazoBas u rpynmnosas ckopocTh. Kiaccudukanus anuzorponssix cpen. Pacrpo-
CTpaHEHHUE CBETa B OJHOOCHBIX M ABYOCHBIX KpHcTaiUiax. OnTudyeckas akTUBHOCTb. VICKycCcTBEeHHAst aHU -
3otponus: 3ddextsl [lokkensca nu Dapanes, KBaApaTUUHBIA 3JEKTpoonTHYECKU >PdeKT u GoTtoympy-
rOCTb.

Metoabl u ipuOOpHI yIpaBlIEeHUS! ONTUYECKUM U3TYyYECHHEM Ha OCHOBE AJIEKTPOONTHYECKOro d(¢-
dexra. HempepbIBHBIC 3MeKTpoonTHYeCKHE JAe(IeKTopbl. MeToabl M TPHOOPHI JUCKPETHOTO OTKJIIOHEHHUS
ONTUYECKOTO M3ITYYSHHsI HA OCHOBE AIeKTpoornTuueckoro ¢ dekra. [lonspruzannonnbie nepekIoyaTelIi.
[TnmanapHbIe NEKTPOONITHYECKUE 1€(DIEKTOPHI.

OObeMHBIE aKyCTHUECKHE OObEMHBbIE BOJHBI B TBEpIbIX Tenax. Judpakius cBera Ha ympyrux
BOJIHAX. bparroBckue nedieKTopel. YIbTpa3ByKoBbie pedpaknuonubie aeduexropsl. Judpakuus BomHO-
BOJHBIX ONTHYECKUX BOJH Ha MOBEPXHOCTHBIX aKyCTHYECKHMX BOJIHAX. IlnaHapHble akyCTOONTHYECKHE
neIIEKTOPBHI.

14.1.7. Tembl 1a00paTOpHBIX padoT
OTpaxkeHue CBETOBBIX ITyYKOB OT IIOCKOM IPaHMIIbI pa3zesa «BO31yX — AUNIEKTPUUYECKas cpesiay
DNEKTPOONTUYECKUN MOIYJISITOP Ja3€PHOTO U3ITYUECHHUS
AKYCTOONTHYECKHI MOAYJSTOP JIa3€PHOT0 U3IyUEHUS

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN/I0B
Jlis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy111eCTBEHHO MMCbMEHHAs
MpoBEpKa

C napyueHusMu
ciyxa

C mapymenusasmu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOSITENIbHbIE PabOTHI, BOIIPOCHI K METOJaMH
amrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MIOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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