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YTBEPXIAIO
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1 Jleknuu 20 20 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHN 50 50 4acoB
5 CamocTosiTenpHas paboTa 58 58 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁlpbl
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 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

Crapmmii npenogasarens Kagenpor
3NIEKTPOHHBIX pubopoB (I11) C. C. lllmakos

3aBenyromuii odecrieunBaroen kag.
oIl C. M. llangapos

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroIen kag.

OI1 C. M. [llannapos
OKCIEPTHI:

IIpodeccop kadenapsl AMeKTPOHHBIX
nipudopos (DI1) 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
[{enpro nmpenonaBanusi TUCUMILIAHEI SBIsIETCS (pOpMUpOBaHKE y OaKaaaBpOB MOHUMAHHS TEOPETH-
YeCKUX M (PU3MYECKUX OCHOB COBPEMEHHOW KOT€pPEHTHOM ONTUKH U TONOTrpaduu AJis MOCIEIYIOIIEro Uc-
MOJIb30BAHUS ATUX 3HAHUM TPU pa3pabOTKe, IKCIUTyaTallud, UCCIEAOBAaHUN (PU3HMUECKUX CBOMCTB U OIpe-
JIEICHUN TEXHUYECKUX XapaKTePUCTHUK SJIEMEHTOB M YCTPONUCTB KOTEPEHTHON ONTUKH U Tonorpaduu.

1.2. 3agaun IMCHMIIINHBI
— 3ajgauel JUCHUTUIMHBI SABJISETCS Pa3BUTHE Y CTYIEHTOB HABBIKOB MPOBEACHUS HAYUHBIX IKCIIE-
PUMEHTOB C IPUMEHEHUEM DJIEMEHTOB U YCTPONCTB KOT€PEHTHOM ONTHUKH M ToJIorpaduu.

2. Mecto mucuunimebl B ctpykrype OIIOII

Huctummnaa «KorepentHas ontuka u ronorpadus» (b1.B./IB.10.1) otHocuTCs k 650Ky 1 (Bapua-
THBHAS YacTh).

[TpenmiecTBYIONMME TUCIUTUTMHAMY, (OPMUPYIONIMMH HavajdbHBIC 3HAHUSA, SBISIOTCS: AKYy-
CTOONTHYECKHE METOABI 00paboTku MHpopmarmu, MaremaTnka, Meronsl MaTemMaTuaeckoit pusmuku, Orn-
TUYECKHE METOIBI 00paboTku nH(popMaluu, PacipocTpaneHue Jla3epHbIX TyYKOB, YPaBHCHHUS ONTO(U3H-
ku, Ousuka, [ludposas o6paboTka CUTHAIIOB.

[Tocnenyromumu aucuuIinHamMu sSBisiloTcs: Henunelnas onrtuka, [IpepnuruiomHas mpakTHka,
[TpuGopbl KBaHTOBOH PNEKTPOHUKU U (POTOHUKH.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUSI TUCHUTLIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— TIK-1 ctocoGHOCTBIO K aHAJIM3Y MTOCTABICHHOH 3a/1a4 MCCIeI0BaHUH B 00JacT (POTOHUKU U
ONTOMH(OPMATUKH;

— TIK-2 rotoBHOCTBIO K MaTeMaTHUYECKOMY MOEIMPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
¥ oNTOMH(OPMATUKH, X UCCIICTOBAHNIO HA 0a3e CTAHJAPTHHIX IMaKETOB aBTOMATU3UPOBAHHOTO MPOCKTH-
POBaHUs U CaMOCTOSATENILHO Pa3pabOTaHHBIX POTrPAMMHBIX MPOAYKTOB;

B pesynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh - OpocTele pU3NUecKue U MaTeMaTUYeCKUEe MOJIETT IPUOOPOB, CXEM, YCTPOICTB U
YCTaHOBOK 3JIEKTPOHUKU U HAHOAIEKTPOHUKHU PA3TUYHOTO (PYHKIIMOHAIBHOTO HA3HAUEHMS; - METOIUKH
HKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS MTapaMETPOB M XapaKTEPUCTHK MPHOOPOB, CXeM, YCTPOWCTB H yCTa-
HOBOK DJICKTPOHHUKH U HAHORJIEKTPOHUKH PA3IUYHOTO (PYHKIIMOHATIHLHOTO Ha3HAYEHHUS.

— yYMeThb - CTPOUThH NpPOCTEHIHe (U3NUECKHEe W MaTeMaTHYECKHUE MOJETH MPUOOPOB, CXEM,
YCTPOWCTB M YCTAaHOBOK DJIEKTPOHHUKHM M HAHOZJIEKTPOHUKHU PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS,
a TaKKe MCIOJIb30BaTh CTAaHAAPTHBIC MPOTPaMMHBIE CPEACTBA UX KOMITBIOTEPHOTO MOJCITUPOBAHHUS; - BbI-
Oupath M peain30BbIBaTh HA MPAKTUKE 3()(HEKTUBHYIO METOAUKY SKCIEPUMEHTAIBLHOTO UCCIIEJOBAHUS 1A -
paMeTpoB M XapaKTEPUCTHUK MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHHUKH
Pa3IUYHOrO (PYHKIIMOHATBFHOTO Ha3HAYEHUS

— BJAJeTh - CIIOCOOHOCTBIO CTPOUTH NpOCTeHIHe (PU3MUecKne W MaTeMaTHYeCKUE MOICIH
npuOOpPOB, CXEM, YCTPOICTB U YCTAaHOBOK 3JIEKTPOHUKU U HAHOIJIEKTPOHUKHU PA3IUYHOIO (YHKLIMOHAIb-
HOTO Ha3HAUEHHMsI, a TAK)KE UCIOJIb30BaTh CTAHIAPTHBIC IPOTPAMMHBIE CPEJICTBA MX KOMITBIOTEPHOTO MO-
JIETTUPOBAHUS - CTIOCOOHOCTHIO apTyYMEHTHPOBAHHO BHIOUPATh U PEATM30BBIBATh HA MPAKTHKE d(HPEKTHB-
HYI0O METOJIUKY HKCIIEPHUMEHTAILHOTO HCCIEeOBAHUS MapaMeTPOB M XapaKTEPHCTUK MPUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH Pa3INYHOIO (PyHKIIMOHAJIBHOTO Ha3HAYEHUS

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
8 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 50 50
Jlexknuu 20 20
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 12 12
CamocTtosiTenbHas paboTa (Bcero) 58 58
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 28 28
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
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 TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

) ] = 2 /‘é\ = =
: o ° o) = 5
= jas} o O g 2 (D] s
r 3 s s S 2 0
HazBanus pa3aenoB TUCHUTUIUHBI 5 ) o, 2, o 9 S
= 5 g = | §° =
o, < < Qo 0 (=TI
= = O m 3 S 2
8 cemecTp
1 BBenenue 1 0 0 2 3 I1K-1
2 OnTHyecKUi CUTHAT U ero npeodpaszo- 3 4 12 23 |IIK-1, TIK-2
BaHUE
3 IIpocTpaHCTBEHHAsA U BPEMEHHAs KOre- 3 0 0 2 5 [TK-1, TTIK-2
PEHTHOCTB JIA3€PHOTO U3JIy4EHHUs
4 KoppemnsiimoHHbIe (PyHKIIMU U KOTre- 2 0 0 4 6 ITK-1, IIK-2
PEHTHOCTH
5 Onruka CrexiIoB 3 0 0 4 7 IIK-1, IIK-2
6 YpaBHeHMs1 MakcBeiula B HETMHEHHON 2 4 4 10 20 |IIK-1, TIK-2
cpene
7 CamoOoKyCHpOBKa CBETOBBIX ITyYKOB 2 4 4 12 22 |TIK-1, [IK-2
8 Iunamuueckas romorpadust 2 4 0 6 12 |TIK-1, TIK-2
9 OOpareHre BOJTHOBOTO (PpOHTA U JPY- 2 2 0 6 10 |IIK-1, [TK-2
rve HeJTMHEeWHbIE SIBICHUS
HWroro 3a cemectp 20 18 12 58 108
Uroro 20 18 12 58 108
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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)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

8 cemecTp

1 Beenenune

enu u 3agaun npeaMeT U conepxanue kypca. CoBpe-
MEHHOE COCTOSIHME U Hay4dHas MpobIeMaTuka Kore-
PEHTHOMN U ONTUKHU U TOJIOTpauH.

—_—

Hroro

IK-1

2 OnTHuecKuii CUrHaiI U
ero npeodpazoBaHue

[IpeobpaszoBanue @ypoe. [IpeodpazoBanne Openens.
[IpeobpazoBanue [Jupaka. [IpeoOpazoBanue [ unnoep-
ta. [IpeobpazoBanue orcueToB. HTErpanpHas onepa-
s CBepTKU. DYHKIMS KOPPESLINH.

Htoro

IIK-1, TIK-

3 IIpocTpaHCTBEHHAs U
BpEMEHHas
KOTE€PEHTHOCTb JIa3€PHOT0
H3JTy4YCHUA

MOHOXpOMaTUYHOCTH JIA3€PHBIX MYYKOB. DYHKIMS
KOTE€PEHTHOCTH, CTENIEHb IPOCTPAHCTBEHHOU U Bpe-
MEHHOM KOr€peHTHOCTH. M3MepeHune xapakTeprucTuK
IIPOCTPAHCTBEHHOM Y BPEMEHHOU KOI'€pEHTHOCTH, CO-
OTHOULIEHUE MEXAY BPEMEHHON KOr€pEHTHOCTBIO U
MOHOXpPOMAaTHYHOCThI0. HecTalnimoHapHble My4KH.
[IpocTpaHCTBEHHas: 1 BpEMEHHAsI KOTEPEHTHOCTD OJ1-
HOMOJIOBBIX M1 MHOIOMOJIOBBIX J1a3epoB. JlazepHas
CIEKJI-KapTHHA.

Hroro

IIK-1, TIK-

4 KoppenaiuroHHbIE

GyHKIY 1
KOT€pEHTHOCTh

PacnpocTpanenue B3auMHON KOrepeHTHOCTH. Pac-
MIPOCTPAaHEHHE CBETOBBIX BOJH, (PYHKIMS B3aUMHOMN
KorepeHTHOCTH. [IpenenbHble popMbl B3aUMHON KoTe-
peHTHOCTH. KOorepeHTHOE 1oJ1e, HEKOrepeHTHOE MOJIE.
Teopema Ban [{utrepra-Llepuuke. 3HaueHue Teope-
MBI U ciecTBUSA U3 Hee. [Judpakius yacTUYHO Kore-
PEHTHOrO u3ny4deHus. PacrpeneneHre NHTEHCUBHO-
¢ty B o0OytacTi HaOJIFOIEHU .

Htoro

IIK-1, TIK-

5 OnTHKa CIIEKIIOB

[Tonstue «cnexm». Crnekia-KapTuHa OObEKTUBHAS U
CyOBEKTHBHAs, OCHOBHBIE CBOICTBA U yCIIOBHS (hop-
MupoBaHus. HopmasibHO pa3BuTast ClieKJI-CTPYKTypa,
yCIIOBHSA €€ HaOIOICHH I, KOHTPACT, MHIUBHUyalIb-
HbI cieki. MaTepdepennus B auddy3Hom cBeTe.
Omnpit bepua-Tokapckoro. Crieka-uHTepHEpOMETPHSI.
CriocoObl ycTpaHeHuUsl CIEKI-CTPYKTYPHI.

Hroro

IIK-1, TIK-

6 YpaBHeHMst MakcBeiuia
B HEJIMHENHOU cpefie

Makpockonuueckas HeJlnHenHas ontuka. [lonspusa-
IHSI ¥ BOCIIPUMMYMBOCTD BenlecTna. [InoTHoCcTh moTO-
Ka 3JIEKTPOMAarHUTHOM HEPruu. DHEPTHsl MOJs B Cpe-
Ie.

IIK-1, TIK-
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Htoro

7 CamodokycupoBka YpaBHeHHE TSI CTA00U3MEHSIONUXCS TyYKOB B Clia- 2 IK-1, ITK-
CBETOBBIX ITYYKOB O0HEOTHOPOIHBIX cpeaax. HeycToitunBocTh Heorpa- 2
HUYCHHOH TIOCKOW BOJIHBI. CaMO(OKyCHpPOBKA U J1e-
(hoKycHpoBKa rayccoBbIX IMy4koB. TeruioBas camodo-
KycupoBka. JlepokycupoBka CBETOBBIX IydkoB. Da30-
Basi CAMOMOJYJISALIMSL K KOMIIPECCUSI CBETOBBIX UM-

I1yJIbCOB.

Hroro 2
8 lunamnueckas OcHoBHble noHsATus. [IpocTeiimas cxema guHaMuye- 2 [IK-1, IIK-
rosiorpadus cKkoil ronorpaduu. JuHamuueckas rojgorpadusi HecTa- 2

LIUOHAPHBIX BOJH. [Ipoueccsl, examue B OCHOBE IH-
HamMHuecKoi rojorpadun. Peructpupyrommue cpespl.
[IpakTHUEeCcKOE TPUMEHEHUE.

Hroro
9 Oo6pamienue BoHoBOro | O6parmienue BoHOBOroO ¢hpoHTa. CriocoObl oOpariie- 2 ITK-1, TTK-
(dbpoHTa U npyrue HUS BOJIHOBOTO ()pOHTA U MpuMeHeHUs1. OnTudeckas 2
HEJIMHEWHBIC SIBJICHUS ouctabmibHOCTh. Henmuuelinbiit uaTepdepomerp dDa-

opu-Ilepo. Henuneiinple siBjieHus B BosokHe. Henn-
HEWHBIE SIBJICHUS B IIJIa3Me.

HUroro 2

Hroro 3a cemectp 20

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (MOCJIEYIONIUMH) TUCHUIIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuna 5.3 — Pa3aenbl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW AUCHIUTUIHHBL, 17151 KOTOPBIX HEOOXOAUMO H3yUCHHE
1 2 3 4 5 6 7 8 9
[IpenmecTByroMe AUCHUTUIHHBI
1 AKycTOONTHYECKHE METOMIbI n n n
00paboTku MHGOPMAITUH
2 Marematuka + + + + + + + +
3 Meronbl MaTeMaTU4YECKOM .
¢buzuku
4 OnTudeckue MeTOJIbI -
O €CKHe METO/Ibl 00pa n . i .
00TKM HH(POPMALTUH
5 PacnipocTpaneHue na3epHbIX n n N
yYKOB
6 YpaBHeHUs onTOGU3UKU + +
7 ®usuka +
8 Llndposas 06paboTKa cur- N n
HaJIOB
[Tocnenyromue AUCUUTUTHHBI
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1 Henuuelinas onTtuka +

2 llpenumioMHas MpakTUKa + +

3 [Ipubopsl KBaHTOBOW dIEK- . N n i N i i
TPOHUKH U (POTOHUKHU

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THU
§ Bunwl 3ansatui
= o N te)
8 - 8 s g ®DopMbI KOHTPOJIS
2 g ¥ = "
2 = 3 k& 2
Z = = Q
ITK-1 + + + + KonTpomasnas pabora, Jlo-
MalHee 3aganne, Koacmekr
camornoArotoBku, OT4yeT 1no
naboparopHoii paboTe,
Onpoc Ha 3anaTusx, Tect
[K-2 + + + + KonTponbhas pabota, o-
MalnHee 3amanne, Koacmekr
camMonoAroToBku, OTYET 110
nmabopaTopHOU padore,
Omnpoc Ha 3aHaTHX, Tect
6. IuTepakTUBHBbIE MeTOABI U (POPMBI OPraHU3ALMUN 00yUEHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Ta6muma 7.1 — HaumeHnoBaHue 1ab0paTOpHBIX paboT
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= o
8 cemecTp
2 Ontnueckuit curHan u | [IpocTpancTBeHHas GUIBTpaLMs ONTHYECKUX U300pa- 4 [IK-1, IIK-
ero npeoopazoBaHue KEHUHN 2
Hroro
6 YpaBHenust MakcBemia | ®Da30Bblii CHHXPOHU3M IPU T'€HEPAIIMU BTOPOM rapMo- IIK-1, ITK-
B HEJIMHEWHOM cpenie HUKH J1a3€PHOT0 U3JIY4EHHS B OTHOOCHBIX KpUCTAJI- 2
nax. MccnenoBanue yriioBoro CHHXpOHU3Ma.
Hroro
7 CamookycrupoBKa AMIIIUTYIHAS 2TEKTPOONTHYECKAs MOLYJIALMS J1a3ep- [IK-1, IIK-
CBETOBBIX ITyYKOB HOTO M3JTy4EHUs 2
Hroro 4
Hroro 3a cemectp 12
7



8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
2 > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o S E
= o, =
a o 2
= S}
8 cemecTp
2 Ontuueckuii curHan u | [Ipeo6pazoBanue @ypre. [IpeodpazoBanne OpeHens. 4 IIK-1, ITK-
ero npeodpa3oBaHue [IpeobpaszoBanue [upaka. [IpeobpazoBanue I'unsoep- 2
ta. [IpeoOpazoBanue oTcueToB. MuTerpansHas onepa-
1uus cBepTKU. DyHKIMS KOPPEIIALIUH.
Hroro
6 YpaBaenus Makcemna | Makpockonuueckasi HellmHeHas ontuka. [lonsipu3za- ITK-1, TIK-
B HEJIMHEWHOI! cpeie 1IMsl ¥ BOCIIPUUMYHMBOCTD BemecTBa. [IM0THOCTH MOTO- 2
Ka JIEKTPOMAarHUTHOM 3HEPTUU. DHEPrus Mojs B cpe-
Te.
Hroro
7 CamodokycupoBka YpaBHeHHE 11 CTAO0U3MEHSIONUXCS TyYKOB B Clia- [IK-1, IIK-
CBETOBBIX ITYYKOB OOHEOAHOPOIHBIX cpenax. HeycroitunBoCcTh Heorpa- 2
HUYCHHOH TIIOCKOW BOJIHBL. CaMOo(OKyCHpPOBKA U Jie-
(hoKycupOBKa TraycCOBBIX IMy4YKOB. TeroBas camodo-
KycupoBka. JleokycrupoBka CBETOBBIX Iy4koB. Da30-
Basi CAaMOMOJYJISILIUSL M KOMIIPECCHS CBETOBBIX MM-
yJIbCOB.
Hroro
8 Iunamuueckas OcHoBHble noHsATus. [IpocTeiimas cxema fuHaMuye- [K-1, TIK-
ronorpadus ckoit ronorpaduu. J{lunamudeckas ronorpadus HecTa- 2
LMOHAapHBIX BOJH. [Ipoueccsl, nexaliue B OCHOBE JU-
HaMU4ecKoi ronorpadun. Peructpupyromiue cpeas.
[IpakTHUecKoe NpUMEHEHHE.
Hroro 4
9 Oo6pamienue BoHOBOTO | OOparmienne BorHOBOTO ¢hpoHTa. CriocoObl oOpariie- ITK-1, TTK-
¢bpoHTa U Apyrue HUS BOJIHOBOTO ()pOHTA U MPUMEHEHUsI. OnTHyecKas 2
HEJTMHEWHBIC SIBJICHUS ouctabmibHOCTh. Henmuuelinbrit uatepdepomerp dDa-
opu-Ilepo. Henuneiinple siBjieHus B BosokHe. Henu-
HEeHHbIE SBJICHUS B IJIa3Me.
Hroro 2
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

Tabimite 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
Q ==t
o Q O =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
padoThI 8 g 2
= a =
a o 2
~ S}
8 cemecTp
1 Beenenune [TpopaboTka JIEKITMOHHOTO 2 TIK-1 JloMaiiHee 3aganue,
Marepuaia Koncnekr camonoaroros-
Hroro 7 ku, Onpoc Ha 3aHATHSIX,
Tect
2 Ontrueckuii curHan 1 | [ToaroroBka k nmpakTuye- 4 TIK-1, JloMaiiaee 3aganue,
ero npeoOpa3oBaHue CKHM 3aHSTUSAM, CEMHHa- [K-2 Koncnekr camonoaroros-
pam ku, KontposnbHas pabora,
[IpopaboTka JIeKIIMOHHOTO 4 Onpoc Ha ;aHHTHHX’pT'
YeT I TOPHOH pa-
Marepuana €T 10 Ja0opaTOpHOU pa
oote, Tect
OdopmieHre OTYETOB IO 4
JabopaToOpHBIM paboTam
Hroro 12
3 IlpocTpaHCTBEHHAs U [TpopaboTka TeKIHOHHOTO IK-1, JomaiHee 3aianue,
BpEMEHHAast Marepualia [IK-2 Koncnexkr camonoaroros-
KOIePEHTHOCTB JIa3ePHOTO | .. 2 ku, Onpoc Ha 3aHATHUX,
U3JTyYEHHUS Tect
4 KoppenairoHHbIE [TpopaboTka JIEKITMOHHOTO 4 |TIK-1, Koncnekr camonoaroros-
GbyHKIIMH 1 Marepuala I1K-2 kH, Onpoc Ha 3aHATHX,
KOI'€pEHTHOCTD Htoro Tect
5 Onruka crexsioB [TpopaboTka TeKIHOHHOTO IK-1, JomaiHee 3aiaHue,
Marepuasa TIK-2 KoHcnexT caMonoaroros-
Hroro 4 ku, Onpoc Ha 3aHATHUIX,
Tect
6 YpaBHenus Makcsemna | IlogroroBka k nmpaktuue- 4 |IIK-1, JlomalHee 3a1aHue,
B HEJIMHEHHOM cpefie CKHM 3aHSITHSIM, CEeMHHa- TIK-2 KoHcnexT caMonoaroros-
pam ku, KoHTponpHas pabora,
mpoc Ha 3aHATuAX, OT-
[IpopaboTka TeKIHOHHOTO 2 Onpoc na 63a ’9
YeT 1o JabopaTopHOU pa-
Matepuana T 10 TAbOPATOPHOM p
oote, Tect
OdopmiieHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 10
7 CamodokycupoBKa [ToaroroBka Kk mpaxkTH4e- ITK-1, JlomariHee 3a1anue,
CBETOBBIX ITYYKOB CKHM 3aHSTUSAM, CEMHHa- [K-2 Koncnekr camonoaroros-
pam ku, KontposnbHas pabora,
Mpoc Ha 3aHATUAX, OT-
[TpopaboTka JIEKITMOHHOTO 4 Onpoc 63 ;O
4eT I TOPHOH pa-
Marepuaa €T 10 Ja0opaTOpHOU pa
oote, Tect
OdopmiieHre 0TYETOB 110 4
nabopaTtopHbeIM paboTam
Hroro 12
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8 Jlunamuueckas [ToaroroBka kK mpakTuue- 4 TIK-1, JloMamHee 3aganue,
rosiorpadus CKHUM 3aHATHUSIM, CEMUHA- [K-2 Koncnexr camonoaroros-
pam ku, KonTponpHas pabora,
n Ha 3aHITUIX, TecT
[IpopaboTka JIEKIIMOHHOTO 2 Onpoc ra 3 > 1€C
Marepuala
Hroro
9 O6pamenue BoaHoBoro |IlogroroBka k mpakTuye- IIK-1, JlomaliiHee 3a1aHue,
(dbpoHTa U TpyrUe CKUM 3aHSTHSIM, CEMUHA- [1K-2 Koncnekr camonoaroron-
HEIUHCHHEIC SBICHHS pam ku, KontponpHas padora,
n Ha 3aHITUIX, TecT
[TpopaboTka JIEKITMOHHOTO 4 Onpoc 1a 3 » 1€C
Marepuaia
Hroro 6
Hroro 3a cemectp 58
IlogroroBka u cgaya sK3a- 36 DK3aMeH
MEHa
Hroro 94
10. KypcoBoii npoekTt / KypcoBasi padora
He mpenycmotpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
JlomarnHee 3agaHue 5 5 5 15
Koncnexkt camonoaroros- 1 1 3 5
K1
Omnpoc Ha 3aHATHAX 5 5 10 20
Otuet no nabopaTopHOii 5 10 15
pabore
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 16 21 33 70
on
OK3aMeH 30
Hapacratomum urorom 16 37 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Ta6muma 11.2 — IlepecueT 0anoB 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
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Ot 60% 110 69% oT MakcuMaabLHOM CyMMBI OaiToB Ha aaty KT

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajioB B TPAAMLIMOHHYIO MU MEXIYHApOIHYIO OLIEHKY NPEJICTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa

1. Bsenenue B HenuHEHHYIO onTUKY: YueOHOe nocobue / lanmapos C. M. - 2012. 41 c. [Dnek-
TpoHHBIA pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/2059 (mata oOparieHwus:
28.06.2018).

2. ®otopedpaxtuBHblie 3((DEKTH B 3JIEKTPOONTUYECKUX KpUCTaIax : YueOHoe mocobue /
[Hannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIN pe-
cypce] - Pexxum noctyma: https://edu.tusur.ru/publications/1553 (mata o6pamenus: 28.06.2018).

3. Kucenes, I'JI. KBanToBas u ontudeckas dMeKTPOHUKA [ DIEKTPOHHBIN pecypc] : yuebd. moco-
oue — Onexrpon. naH. — Cankt-IletepOypr : Jlanb, 2017. — 316 c. [DnexTponHblit pecypc]| - Pexum
noctyna: https://e.lanbook.com/book/91904 (nata obpamenus: 28.06.2018).

12.2. lonostHUTEILHAS JIUTEPATypa

1. OcHoBBI pu3HUECKON U KBAaHTOBOM oNTHKU: Y4ueOHoe nmocooue / [langapos B. M. - 2012. 197
c. [Dnexrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/750 (mara oGpamieHus:
28.06.2018).

2. Tpuxnagnas HenuHelHas onrtuka: yueonoe mocoodbue / I1. I1. T'eiiko. — Tomck: TYCVYP, 2007.
— 109 c. (Hanuuue B 6ubmuoreke TYCVYP - 83 2k3.)

3. TIuxtun A.H. Ontuueckas ¥ KBaHTOBasl IEKTPOHUKA. YueOHUK g BY3oB.- M.: Beiciias
mkona, 2001. — 574 c. (Hanmuue B 6udimotexe TYCYP - 150 3k3.)

12.3. YueOHO-MeTOAUYECCKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. TIpocTpancTBeHHas (UIBTPAIMS ONTUYECKUX M300pakeHni: MeToandeckue yKa3zaHus K Ja-
O6opaTtopHoii padote o KypcaM "OnTudeckue MeToabl 00padoTku nHpopmaruu" u "AKyCTOONTHYECKHE
MeTonbl 00paboTku mHpopMarmu" i cTyaeHToB HarnpasieHuil 210100 "DnekTpoHuKa U HAHODIIEKTPO-
Huka" u 200700 "dortonuka u onroumHpopmaruka" / [lImakoB C. C., Illangapo C. M. - 2014. 15 c.
[OnexTponHbIid pecypc] - Pexkum noctyma: https://edu.tusur.ru/publications/4125 (mara oOparmieHus:
28.06.2018).

2.  AmmnuTyaHas 3J€KTpOONTHYECKas MOAYJISLUS JIA3epHOTO U3IydeHus: Mertoanyeckue ykasa-
HUA K JabopaTopHoil pabore mo kypcam "Henunelinas ontuka" u "KorepeHnTHas ontuka u rojgorpadus”
s ctyneHToB Hanpasinenuid 200700 "dotonnka u onronHdopmaruka" u 210100 "DnexTpoHNKa U HAHO-
anektponuka" / [llanmapor C. M., bypumos H. U. - 2014. 19 c. [DnekrponHsbIil pecypc] - Pexxum nocrty-
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na: https://edu.tusur.ru/publications/4103 (nata obpamenus: 28.06.2018).

3. ®a30BbIi CUHXPOHW3M IpPU T€HEpAlMU BTOPOM TAPMOHHMKHU JIA3€PHOTO H3IYYEHHS B OJIHO-
OCHBIX KpUCTa/U1ax : MeTtonuueckue ykazanus kK 1abopatopnoii padore / lllannapos C. M., boponun M.
B. - 2012. 21 c. [OnexrponnsIit pecype| - Pexxum mocryma: https://edu.tusur.ru/publications/1893 (maTta
obpammenusi: 28.06.2018).

4. KorepenTHas onrtuka u ronorpadus: MeTtoauyeckue yka3zaHHs K MPAKTUYCCKUM 3aHATUSIM U
o camocTosTenbHOU padore / bopomun M. B., Hlangapos C. M. - 2017. 25 ¢. [DnekTpoHHBIH pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/6915 (nara obpamenus: 28.06.2018).

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

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 1M1 ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEITMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS! UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIPAaBOYHBIE M  IIOMCKOBBIE  cucTeMbl, K  koroppim y TYCVYPa  ectp  moctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eCeYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebOHas madboparopus

yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE AJI1 KypCOBOIO MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX PabOT), MOMEIEHHUE ISl IPOBEICHHS IPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYAbTAIHN

634034, Tomckast obmactb, . Tomck, Bepmmauna ynuna, a. 74, 110 aya.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- JJabopartopusbie cTeHb! (6 mIT.);

- U3mepurenbHbie TpUOOPHI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambsd OCK-4;

- [Tomemienune a1 XxpaHeHUs1 yueOHOTO 000pYIOBaHUS;

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecto npenogaBares.
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IIporpammHoe oOecrieueHne He TpedyeTcs.

13.1.3. MaTepua/ibHO-TeXHUYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT

VYuebHast 1aboparopust

ydeOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHI IPAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TOMEIIEHHE JUIsI KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX Pa0OT), TOMEIIEHHUE TSI IPOBEICHHSI TPYIIITOBBIX U MHIUBUIYATbHBIX KOHCY/bTAIHIA

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 110 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaboparopHble cTeHabl (6 1mT.);

- U3mepuTtenbHble TpubOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [lomermienue 1t XxpaHeHUs yueOHOro 000pyI0BaHHUS;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoaBares.

[IporpammHoe obecrieueHure He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHOM PabOThl MCIOIB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6nacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 0060pyI0BaHHS:

- yueOHast mebOernb;

- koMmnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mT.;

- KOMIBIOTEPHI MOJIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(bopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIITHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B

OcBoeHUE MUCHIUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHJIAMHU
OCYIIECTBIIIETCS C UCTIOJIB30BAHUEM CPECTB O0YyUEHHUS OOIIIETo U CIICIMAIbHOTO Ha3HAUCHUSI.

[Ipu 3ansATHSAX C OOYUAIOIIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPETyCMOTPEHO UCIOIb30BAHUE 3BYKO-
YCUJIMBAIOIIEH armapaTyphl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUUECKUX CPEACTB MpUeMa/epea-
9r yaeOHO nH(OPMAITUU B TOCTYITHBIX (hOpMax, MOOMILHOM CUCTEMBI TIPETIOIaBaHus T 00yJarOIIIXCS
C MHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. Y4eOHasi ayTuTOpHUs, B KOTOPOH 3aHUMAIOTCS
oOydJaroniecs: ¢ HapylIeHHEeM CllyXa, 000py/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3ansATHAX ¢ 0OYyUAIOMIMMHUCS ¢ HAPYLIEHUSIMM 3PEHUSIMU TIPETYCMOTPEHO HCTOIb30BaHUE B
JIEKIIMOHHBIX M YUEOHBIX ayTMTOPUSIX BOZMOXKXHOCTH MPOCMOTpPA YAaJEHHBIX 00BEKTOB (HaIpUMeEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha dKpaHe) MPU TTOMOIIY BUCOYBEITUIHTENCH ISl KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHSIX ¢ OOYUYAIOIIUMHKCS ¢ HAPYIIEHHUSIMHA OMOPHO-ABHUIaTeJILHOIO0 anmapara MCIojb-
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3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. Ha xakue THIBI MOYKHO pa3feuTh ONTHYECKUE YCTporcTBa 00paboTkH nH(popmanun?

1) KorepenTtHsie

2) HekorepeHTHbIE

3) l'onorpaduueckue

4) UndopmarimoHHbie

2. YTO BBIMOJHSIET POJIb BPEMEHHBIX YacTOT Npu HpeoOpa3oBaHru Pypbe B KOTE€PEHTHOM cucTe-
me?

1) YacToThl CBETOBBIX BOJH

2) HanpaBneHus: pacripoCTpaHEHHs CBETOBBIX BOJH

3) JlmuHa BOJIHBI CBETOBOM BOJTHBI

4) CrieKTp 4acTOT CBETOBBIX BOJIH

3. Kaxoil ontuyeckuii a1neMeHT BhINONHAET peodpa3zoBanue ypre?

1) OnTrueckuii TpaHcmapaHT

2) AudpakiroHHas pemerka

3) Coluparormas auH3a

4) YerBepTbBOIHOBAA IIIACTUHKA

4. Kakum 00pa3oM BBIIIOJHUTH MPOCTPAHCTBEHHYIO ONTUYECKYIO (GUIIBTPALINIO B KOT€PEHTHOM OI1-
TUYECKON CUCTEME, COCTOSIILEN U3 ABYX JIUH3?

1) [TonGopoM MOA0KUTETHHBIX JINH3

2) YcTaHOBKOH B CIEKTPAJbHYIO IUIOCKOCTh MPOCTPAHCTBEHHOTO (MIIBTPA C COOTBETCTBYIOIIECH
GbyHKIMEH MporycKaHus

3) U3MeHeHneM pacCTOSHUS MEXTY MOJIOKUTEIbHBIMU JINH3AMHU, UCIIOJIb30BaHHBIMU B CUCTEME

4) VI3meHeHneM JJIMHBI BOJHBI CBETOBOTO IMy4YKa KOT€PEHTHOTO UCTOUYHUKA CBETA, UCIIOJIb3YyeMOT0O
B CUCTEME

5. Kakum 00pa3zom mozaBiisieTcsi MOCTOSHHAS COCTAaBIISIONIAs B KOTEPEHTHOM ONTHUYECKOM cucre-
me?

1) [TomemieHnemM B CHEKTpabHYIO IUIOCKOCTh B TOUKY ¢ KoopauHatamu wxl = wyl = 0 Henpo-
3pa4yHOTro dKpaHa

2) I[TomernieHueM B CIIEKTPAIIbHYIO IJIOCKOCTH TpeOeHYaToro PriibTpa

3) [TomeneHnEeM B CIIEKTPaAIbHYIO IUIOCKOCTh (UIIBTPA C MPSIMOYTOJILHBIM OTBEPCTHEM pa3MepaMu
axb

4) IlomemnieHNEM B CIIEKTPAIBHYIO TNIOCKOCTh (DPUIBTPA C MPSIMOYTOJIBHBIM HE MPO3PAUYHBIM 3Kpa-
HOM pa3MepaMu a X b

6. Kaxoit punabTp MOKeT ObITh HCIIOIB30BAH /7Sl BHIIOJIHEHUS ONepaluy JuddepeHIMpoBaHus?

1) DOkpaH, NPO3paYHOCTh KOTOPOTO YBETUUYMBAETCSA OT LEHTPa K KpasM U MOJyBOJIHOBas (a3oBas
TUTACTHHKA, PACHIOJI0KEHHAsI B 00JIACTH MOJIOKUTEIBHBIX YaCTOT

2) DkpaH, NPO3pavyHOCTh KOTOPOTO YMEHbBIIAETCS OT IIEHTpa K KpasM U IMOJIyBOJHOBas (azoBas
IUTACTHHKA, PACHOJI0KEHHAst B 00JIACTH OTPHUIIATENILHBIX YacTOT

3) OkpaH, NPO3PavHOCTh KOTOPOTO YBEIMYMUBAETCA OT LIEHTPa K KpasiM U MOJyBOJIHOBas (a3oBas
IUTACTHHKA, PACHOJI0KEHHAst B 00JIACTH OTPHUIIATENILHBIX YacTOT

4) DkpaH, IpO3pauHOCTh KOTOPOTO YMEHBIIAETCA OT LEHTpa K KpasM M MOIyBOJIHOBas (a3oBas
IUTACTHHKA, PACHIOJI0KEHHAsI B 00JIACTH MOJIOKUTEIBHBIX YaCTOT

7. Kak onpezensiercs MOIYISIIMOHHAS XapaKTePUCTHKA (POTOTIIEHKN?

1) Kak oTHOIIEHHE HHTEHCUBHOCTH CBETA MOCIIE U JI0 IIEHKU
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2) Kak oTHOILIEHNE KOMIUIEKCHBIX AMIUIUTY]l CBETA J0 U MOCJE MICHKH

3) Kak otHOomeHue ¢a3bl CBETOBOW BOJIHBI MaJarolieii Ha MJIEHKY K (a3e CBETOBOW BOJHBI MPO-
HIeALIeH Yyepes IVICHKY

4) 'HTEHCUBHOCTBIO MPOIIEANIEH CBETOBOW BOJIHBI UepE3 MIICHKY

8. Uro MeHsieTCs B (POTOXPOMHBIX MaTepuaiax MpHu 00IydeHUN CBETOM?

1) CiexTp nmoriomeHus

2) IToxa3zaTenp npeaoMIIeHUS

3) TommuHa GOTOXPOMHOTO MaTepuaia

4) CrpykTypa MaTepuana

9. Ha yem oCHOBaH MPUHIUIT JEUCTBUS aKyCTOONITUYECKOTO MOIYJIATOpA CBETa?

1) Ha siBnenun nu¢pakiuu cBeTa Ha YJIbTPa3ByKOBBIX KOJIeOaHHIX

2) Ha aBnenun camoanpakivy CBETa B MaTepuase akyCTOONTHYECKOr0 MOyJIATOpa CBEeTa

3) Ha siBineHun uHTEpQEepeHIMN CBETA MIPU MPOIYCKAHNH YIbTPa3BYKOBBIX KOJIeOaHHN yepes aKy-
CTOONTUYECKUN MOIYJISTOpP CBETa

4) Ha siBnenuu audpakiiyu cBeTa Ha rojJorpamme

10. Yro Ha3pIBatOT aHOMaNIbHOU Audpakuueit bparra?

1) Audpaxums, npu KOTOpoi AupakMOHHAS KAPTUHA COACPKUT HA0Op MU PAKIIMOHHBIX MaKCH -
MYMOB

2) U3orponnas nudpakuus bparra

3) Judpakuus, npu KOTopoil najaroias 1 AUdparupoBaHHas BOJIHBI UIMEIOT Pa3HbIE THIIbI

4) KonnuneapHast qudpakuus

11. Kakue romorpaMmbl Ha3bIBalOT aMILTUTYIHBIMH?

1) l'onorpaMMa npu NpOXOXAEHUU CBETOBOW BOJIHBI Yepe3 KOTOPYIO aMIUIMTYZAA STOW BOJIHBI HE
U3MEHSIeTCS

2) T'onorpamma, moslydyeHHasi B pETUCTPUPYIOILEH cpelie, B KOTOPO IO BO3JCHCTBUEM UHTEpde-
PEHLIMOHHOTO MOJIs TPOU30LUIA U3MEHEHNUS TI0Ka3aTelsl MPeIOMIICHHS WM TONLIUHBI MaTepuaa

3) lonorpamma, mony4deHHasi B perUCTPUPYIOLICH cpeze, B KOTOPOH MoJ BO3AEHCTBHEM HHTEpde-
PEHLIMOHHOTO MOJIsI TPOU30LUTA U3MEHEHUS KOO (GHUIMEHTA MOTIOMCHHS

4) JIro0as 3aperucTpupoBaHHas rae-mmoo nHTepepeHInOHHAs KapTHHA

12. Jlaiite onpenenenre qudpakiimoHHON 3((HEKTHBHOCTH TOJIOTPAMMBbI

1) OTHOIIEHNE HHTEHCUBHOCTH BOCCTAaHOBJICHHOW B Mpoliecce AU(paKkuy MPeIMETHON BOTHBI K
MHTEHCUBHOCTH MaJaloIlel Ha roJIorpaMMy OIIOPHOM BOJIHBI

2) OTHOLIEHNE MHTEHCUBHOCTH MAaJarolled Ha TojorpaMMmy OIOPHOM BOJHBI K MHTEHCHUBHOCTU
BOCCTAHOBJICHHOH B Ipolecce TU(pakiuy NpeIMETHON BOIHBI

3) CymMa MHTEHCUMBHOCTEW NaJaolllell Ha rojiorpaMMy OIOPHOM BOJIHBI U BOCCTAHOBJIEHHOH B
nporecce AU(ppaKuK MpeIMETHON BOTHBI

4) PazHOCTb MEXly MHTEHCUBHOCTSIMU IaJAal0IIENH HA TOJ0rpaMMy ONIOPHOM BOJIHBI M1 BOCCTaHOB-
JIEHHOH B TIponiecce MU paKIuy mpeIMETHON BOTHBI

13. Kakue rosorpaMmsl Ha3bIBatOT IPOITYCKAIOLIUMU?

1) T'onorpamma, chopMHpOBaHHAsI CBETOBBIMHM BOJIHAMM 3HAKHM MPOEKIUHM BOJIHOBBIX BEKTOPOB,
KOTOPBIX OJJUHAKOBBI

2) JlroOast aMImuTyiHas TOJIOTpaMMa Ha3bIBACTCS TIPOITYCKAIOIIICH

3) T'onorpamma, copmMupoBaHHasi CBETOBBIMHM BOJHAMM 3HAKU MPOEKIMHM BOJHOBBIX BEKTOPOB,
KOTOPBIX IPOTHBOMOJIOKHBI

4) TonbKo (pa30BbIe TOIOTPAMMBI SBJISIFOTCS MPOIYCKAIOIIUMU

14. Kakue ronorpaMMbl Ha3bIBAIOTCS OTPAXKATEIbHBIMU?

1) JIroGbie ammuTyqHbIE U (ha30BBIE TOIOTPAMMBbI

2) T'onorpamma, c(OpMHpPOBAaHHAsI CBETOBBIMHM BOJIHAMH 3HAKHM IPOEKIUH BOJIHOBBIX BEKTOPOB,
KOTOPBIX OJJUHAKOBBI

3) Tonbko (ha3oBbIE TOIOTPAMMBI

4) T'omorpamMMma, chopMUpOBaHHAsI CBETOBBIMH BOJIHAMH 3HAKH NMPOEKIHUU BOJIHOBBIX BEKTOPOB,
KOTOPBIX IPOTHBOMOJIOKHBI

15. Uto Ha3pIBaIOT CHIEKIOM?

1) CnyqaitHyro HHTEpPEPEHIIMOHHYIO KapTUHY
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2) JIy4, oTpak€HHBIH OT LIEPOXOBATON MOBEPXHOCTH

3) Bonna co ciayuaiiHbiMu caBuramu a3 |/ caydaiiHbIM HaOOpOM HHTCHCUBHOCTEN

4) UnTephepeHIIMOHHYI0 KapTUHY HEPETyIApHBIX BOJIHOBBIX (PPOHTOB, 0Opa3yIOUIYIOCs MpPU Ma-
J€HUH KOT€PEHTHOT0 U3JIY4YEeHHS Ha CHIIBHO IIEPOXOBATyIO TTOBEPXHOCTh

16. Korna BoHOBOE 110J1€ MOYKHO Ha3BaTh IOJHOCTHIO KOT€PEHTHBIM?

1) I[Tpu Bemonuenuu ycuosus 1/2y12t121/2 =1

2) Ilpu BeimonHenuu ycnosus 1/2I'12t121/2 =0

3) IIpu BeImonmHeHuu ycnoBus 1/2y12t121/2 = -1

4) ITpu BeImonHeHuu yciosus 1/2I'121121/2 = -1

17. YTo Takoe MHAMBUIYATIbHbBINA CIIEKI?

1) PaccTosiaue Mexay 061IacTsIMu ¢ MAaKCUMAIIbHOM U MUHUMAJIBHON MHTEHCUBHOCTSIMU

2) CnyvaitHast uHTepdEpSHITMOHHAS KapTHHA

3) Bonna co ciydaitHbIMU cIBUTaMU (a3 1/UiIH CIy4aliHbIM HaOOpOM MHTEHCUBHOCTEH

4) UntepdepeHnronHast KapTUHA HEPETYISIPHBIX BOJTHOBBIX (DPOHTOB

18. Uto Ha3pIBaeTCA MHTEPBAIOM IIPOCTPAHCTBEHHON KOT€PEHTHOCTH?

1) Paccrosinue mexay AByMsl TOUKaMH KojeOaHus, TP KOTOPOM OIpe/iejieHa CTeNeHb YaCTUYHON
KOTE€PEHTHOCTH

2) MakcumanbHOE pacCTOSIHUE MEXIY JByMs TOUKaMM KojeOaHHs, MPU KOTOPOM KojieOaHHe CUH-
TAETCS MMOJTHOCTHIO KOT€PEHTHBIM

3) MuHuManbHOE pPacCTOSHUE MEXAY ABYMS TOUKaMH KojieOaHUs, MPU KOTOPOM KoieOaHHUe yxke
CUHUTAETCSl HEKOTePEHTHBIM

4) MakcumallbHOE pacCTOSTHUE MEXAY JIByMsI TOUKaMH KoJieOaHHsI, IPU KOTOPOM KojieOaHue CUH-
TaeTCs €I11€ KOTePEHTHBIM

19. B uém otimume crieknoB dpenens ot crieksioB Opaynrodepa?

1) Cnexnbl @penenst HabMOMAIOTCS B NaibHEH 30He nudpakuuu, a cnekisl @payrrodepa HadIO-
JatoTCs B OMMDKHEH 30HE MU paKIun

2) Crexuibl Openens HaOMOAAOTCS B ONIMKHEH 30HE qUQpaKium, a cnekisl @payHrodepa Hado-
JAIOTCS B AalibHEH 30HE Tupakiuu

3) Otnuuwmii HeT, 3TO ciy4yaiiHble HHTep(EePEHIUOHHBIE KAPTHHBI

4) TonbKO MHAWBHUIYATBHBIM CIICKJIOM

20. Yto Takoe KOrepeHTHOCTh?

1) CBOWMCTBO 3JEKTPOMArHUTHOM BOJIHBI, XapaKTEPHU3YIOIIEE KOPPEISALUI0 MEXTY (IyKTyaIrusiMu
10JIs1 B JIF000 MPOCTPaHCTBEHHO-BPEMEHHOM TOUKE MOTOKA HJIEKTPOMArHUTHOTO U3TYYECHUS

2) XapaKTepucTrKa KOPPEISAIUA CBETOBBIX KOJICOAHHI B OJJHOM TOYKE MPOCTPAHCTBA B PA3IUUHBIC
MOMEHTHI BpeMEHU

3) PaccrosiHre Mexay TOUYKaMu MOJIs, ISl KOTOPOTO CTENEHb MPOCTPAHCTBEHHOM KOT€pEHTHOCTH
YMEHBILAIOTCA B 33JJaHHOE YUCIIO Pa3

4) CBOICTBO JIa3epa reHePUPOBATh HEMPEPHIBHOE U3ITyUCHHE

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

Bompocs! nis 3x3ameHa

1. 3anummTe MaTeMaTHuyecKoe BhIpakeHue s npsimoro dypue-npeodpazoBanusi. B kakux ciryda-
AX OHO NpUMEHSETCS?

2. 3anumuTe MaTeMaTHyecKoe BeIpakeHue JUIs mpeodpazoBanust Openens. B kakux ciayyasx oHO
IpuUMeHsieTcs?

3. Kak MO>xHO onucaTh MaTeMaTu4ecKy KBa3UMOHOXPOMAaTUYECKYHO BOJIHY?

4. 3anumure MaTeMaTHYeCKOe BbIpa)KEHHE JUIS B3aMMHOM (DYHKIIMH KOT€PEHTHOCTH; MOSCHUTE
Bce 0003HAUEHUS.

5. 3anummTe MaTeMaTUYECKOE BBIPAKEHUE JJI KOMILJIEKCHON CTENEHM KOI€pPEHTHOCTH KBAa3HMMO-
HOXpomatudeckoi BosiHbL. [losicHuTe Bce 0003HaUeHUsI U OTpaHUYEHMS], HAKJIaJblBa€Mble Ha CKOPOCTH U3-
MEHEHUS UCIIOJIb3yEMBIX IIapaMETPOB.

6. Kak cooTHOCSTCS Ipyr ¢ JpyroM BpeMeHHasi KOrTe€peHTHOCTh U

MOHOXPOMAaTHYHOCTh? KakoBbI olpenienenus 1uist IOHATHI «BpeMs

KOTEPEHTHOCTU» U «IJINHA KOT€PEHTHOCTI»?

7. B xakoM pexxume (pyHKIIMOHHPOBAHUS JIa3epa OH MOXKET B PUHIIHIIE
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001a1aTh MOJIHOW BPEMEHHON M IMTPOCTPAHCTBEHHOI KOT€pPEHTHOCTHIO?

8. Koraa BOIHOBOE 1M0JI€ MOXKHO Ha3BaTh MOJHOCTBHIO KOT€PEHTHBIM?

9. Yto onmceiBaeT Teopema Ban [{urrepra — Llepuuke? Kak ona
dbopmympyercs?

10. Yto Ha3pIBaeTCA HHTEPBAIOM IIPOCTPAHCTBEHHON KOT€PEHTHOCTH?

11. Yem onpenensiercst pacupeielieHUe HHTEHCUBHOCTH B

TU(QpaKIUOHHON KapTuHE?

12. Yro Takoe criekiib1?

13. Kak MeHsieTcs cyObeKTHUBHAS CHICKI-KapTHHA, TOJTYYCHHAs IPU
3acBeunBaHuM TU(PPY3HOT0 0OBEKTA JIa3epoM, TIPU CMEIIEHUH, TTOBOPOTE?
14. B uém otimume criexiioB @penens ot creksioB @payHrodepa?

15. KakoBbI yciiOBHS TIOJTy4EHHSI HOPMAJIBHO PAa3BUTOM CIIEKI-KapTUHBI?
16. Kakue meTozpl yCTpaHEeHHUs CIIEKIIOB BaM U3BeCTHBI? Kakumu
croco6amMu OHU peaTu3yroTCs?

17. Kak HailTW HEJIMHENHYIO 2IEKTPUUECKYIO MOJIIPU3ALIUIO CPEbI IPH
BO3/ICMCTBUU HAa HEE IBYX MOHOXPOMATUYECKUX MOJIEH ¢ pa3nuyHbIMU
yactoramu? Ha kakux yacTorax oHa OyleT MpOsBIATHCS NPU yUeTe
HEJIMHEWHBIX SBJICHUN BTOPOro MopsiaKa’?

18. 3anuiinte MaTeMaTH4YE€CKOE BhIPAXKEHHUE J1JIs1 HEJTMHEHHOM
AJIEKTPUYECKON MOJIAPU3ALIUU B CPEMIE C KBAIPATUYHON HETMHEUHOCTHIO, IIPU
B3aMMOJEHUCTBUHU B HEH IBYX IUNIOCKMX MOHOXPOMAaTHUYECKHUX BOJIH C
OJIMHAKOBBIMH yacToTaMu. [losicHuTe Bce 0003HAYECHHUS.

19. 3anumuTe BOIHOBOE ypaBHEHUE TSl CPEbl C YIETOM HaBOAUMON B
HEW CBETOBBIMHU BOJTHAMH HEJIMHEHHOM 3eKTpUuUYecKoi noisipuszanuu. [loscaure
BCE 0003HAUCHMUS.

20. 3anummure (1+1)-mMepHoe HenmuHEHOE ypaBHeHue LlIpénunrepa,
OIMCHIBAIOLIEE CBETIIBIE IPOCTPAHCTBEHHBIE COJIUTOHBI.

21. OnumuTe moIX0/, TO3BOJISAIONUN MOydYnTh petienue (1+1)-mepHoro
HeIMHENHOro ypasHeHus [lIpénunrepa B Buae CBETIIOrO IMPOCTPAHCTBEHHOIO
COJIUTOHA.

22. Kak cBs3aHa TpedyeMas MMKOBasi MHTEHCUBHOCTH cBeTiIoro (1+1)-
MEPHOTO MPOCTPAHCTBEHHOTO COJUTOHA ¢ ero mupuHon? Jlaiite puznueckyro
TPAaKTOBKY HaOII0JaeMOI CBA3H.

23. B xakoM ciy4ae ABYXBOJHOBOE B3aUMOJICHCTBUE HA TMHAMUYECKOU
rojorpaMmMme pUBOIUT K U3MEHEHUIO (ha3 BOIH 03 U3MEHEHUS
WHTEHCHUBHOCTEN?

24. Kakue ¢puzndeckue mporecchl JIeKaT B OCHOBE IMHAMHYECKON
rojorpadpun’?

25. Kakue marepualibl HCIIOJIb3YIOTCSl B KAUECTBE PETUCTPUPYIOIIUX CPEN
B TMHAMUYECKOH Tosorpadum?

26. YeM siBieHue oOpallieHusi BOJIHOBOTO (PpOHTA CBETOBOT'O IyUKa
OTJIMYAETCS OT €ro OOBIYHOTO OTPAKEHUS?

27. Hapucyiite cxeMy B3aUMOJEHCTBYSI IIyYKOB Ha IMHAMUYECKON
rojorpamme, MCIoJib3yeMoi /i 0OpalieHrs BOJIHOBOTO (DPOHTA CBETOBBIX
ITy4YKOB.

28. Kakue ycrmoBus HEOOXOAMMBI JJIsl peain3aiui OMCTaOMIBHOCTH B
ONTUYECKON cucTeme?

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Llenu u 3amaun penMeT u cozepkanue Kypca. CoBpeMEeHHOe COCTOSIHAE W HaydHasi poOieMaTH -
Ka KOTEPEHTHOM U ONTUKH U Tonorpaduu.
[IpeobpazoBanue dypne. [IpeodpazoBanne dpenens. [IpeodpazoBanue upaka. [IpeodbpazoBanue
I'unnbepra. [IpeobpazoBanue orcueroB. HTerpanbHas onepanus cBepTku. OyHKIUS KOPPEISIHH.
MOHOXpOMAaTHYHOCTh JIA3€PHBIX IMy4KOB. DYHKINSA KOTEPEHTHOCTH, CTEIIEHb IPOCTPAHCTBEHHOU
U BPEMEHHOH KOrepeHTHOCTH. V3MepeHne XapakTepuCcTUK IPOCTPAHCTBEHHON U BPEMEHHOM KOrepeHTHO -
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CTH, COOTHOILEHUE MEX]Y BPEMEHHOW KOI€peHTHOCTBIO M MOHOXPOMAaTHMYHOCTHIO. HecTamuoHapHbie
nyuku. [IpocTpaHcTBeHHast U BpeMeHHasi KOTEPEHTHOCTh OHOMOJIOBBIX U MHOTOMOJIOBBIX J1a3epoB. Jla-
3epHasi CIeKJI-KapTHHA.

Pacnpoctpanenue B3auMHON KOTepeHTHOCTH. PacripocTpaHeHe CBETOBBIX BOJH, (PYHKIUS B3aUM-
HOU KorepeHTHOCTH. [IpenenbHble GopMbI B3aUMHOM KorepeHTHOoCcTH. KorepeHTHoe 1ojie, HeKOrepeHTHOE
nosie. Teopema Ban [{utrepra-llepuuke. 3naueHue TeopemMsl U ciaeACTBUS U3 Hee. Judpakius gacTuaHo
KOI'€pEHTHOT0 U3Ty4eHus. PactipeneneHre MHTEHCUBHOCTH B 00J1aCTH HAOIIOACHUSL.

[Tonsitue «cnexm». Creka-KapTuHa OObEKTUBHAS U CYOBbEKTHBHAS, OCHOBHBIE CBOICTBA U YCIIOBUS
dbopmupoBanusi. HopmanbHO pa3BuTas ClieKI-CTPYKTYpa, YCIOBUS €€ HaOMIOCHHSI, KOHTPACT, UHIANBUY -
anpHBI criekn. UaTepdepennus B nuddy3Hom cere. OnbiT bepua-Tokapckoro. Crnekia-uHTepdepomeT-
pust. CriocoObl YCTpaHEHHSI CIIEKI-CTPYKTYPHI.

Makpockonuyeckasi HeJIMHEeHasa onrtuka. [lonspusanus U BOCIPUUMYMBOCTH BemiecTna. [lnor-
HOCTb ITI0TOKA JIEKTPOMAarHUTHOM 3HEPTUU. DHEPrus MO B CPELE.

VYpaBHeHHe A claOOM3MEHSIOMUXCSA MYyYKOB B cIa00OHEOTHOPOIHBIX cpenax. HeycToiunBocTh
HEOrpaHMUYEHHOH TUIOCKOM BoJHBI. Camo(oKycupoBka U Ae(OKyCHpPOBKA raycCOBBIX Iy4KoB. TeroBas
camodokycupoBka. [lepokycupoBka cBeTOBbIX IMy4koB. Da3oBasi caMOMOIYJIALMS U KOMIIPECCHUsI CBETO-
BBIX UMITYJIbCOB.

OcHoBHble noHsATHS. [IpocTeitimas cxema quHaMuueckor romorpadun. JlmHaMUYeckas roiorpa-
¢ust HecTanmoHapHbIX BOJH. [Iporecchl, nexarire B OCHOBE TUHAMUYECKOH rojorpadun. Perucrpupyro-
mue cpenpl. [IpakTuueckoe npuMeHeHHe.

Obpartenue BonHoBOro ¢pponTa. CriocoO6sl 00paleHns BOIHOBOTO (GpoHTa U pUMeHeHHus. OnTH-
yeckas ouctadbmibHOCTh. Henmmueinsiii naTepdepometp @adbpu-Ilepo. Henuneiinpie siBeHNS B BOJOKHE.
Henuneinple SBIICHUS B IUIa3Me.

14.1.4. Tembl JOMAIIHHUX 3aJaHAN
Tema: "®ypbe-ontuka. O0padboTka MHPOPMALUK ONTUYECKUMHU M AKyCTOONTHUYECKUMU METOoAa-
MU
Paznmen: "OnTudeckuii curHai u ero npeodopasobanue”

1. HaliiuTe B aHAIMTUYECKOM BHJIE PACIPEICIICHHUE 101 B KOTEPEHTHOM ONTHYECKON CUCTEME B
CIEKTPAJIbHOM IUIOCKOCTH, €CJIM B CUTHAJIBHOW IJIOCKOCTH IOMEILIEH TPAHCIAPaHT, MPEACTABIIIOLINN
TOHKHI HENPO3payHbIil SKpaH C OTBEPCTHEM MPSAMOYTOJIbHONU (POPMBI, HEHTP KOTOPOTO PACIONIOKEH HpU
x1 =0wuyl =0. Pa3meps! oTBepcTUsl COCTABIAIOT a =2 MM 110 ocH X1 u b = 0,2 mm 1o ocu y1. [IpoBenu-
T€ aHaJU3 pacipeeseHUs aMIUTUTY/bl CBETA B CIIEKTPAIbHOU T1ockocTH 171st A = 650 um u F = 40 cm.

2. Haiiiure B aHaIUTUYECKOM BHJIE PACIpEEIeHUE MO0 B KOTEPEHTHOW ONTHYECKOW CHCTEME B
CIEKTPAJIbHOM IUIOCKOCTH, €CJIM B CUTHAJIbHOW IJIOCKOCTH IOMEILIEH TPAHCIAPaHT, MPEACTABIIIOMNN
TOHKHI HENPO3payHbIil SKpaH C OTBEPCTHEM MPSAMOYTOJIbHOW (POPMBI, HEHTP KOTOPOTO PACIONIOKEH HpU
x1 =a0 uyl =0, rne a0 = 1 mm. Pa3meps! otBepcTus coctapusatoT a = 0,2 MM 1o ocu x1 u b = 2 MM no
ocu yl. IlpoBeaure ananu3 pacnpeaencHus: aMIUIUTYIbl 1 UHTEHCUBHOCTH CBETA B CIIEKTPAJIbHOMN ILIOC-
koct Wt A =532 umu F =20 cMm.

3. Haiigute pacnpeaciCcHuc 1moJAd B KOFGpGHTHOﬁ OINTUYECKOM CHCTEME B CHGKTpaJ'ILHOI\/'I IIJIOCKO-
CTH, €CJIK B CUTHAJIbHOM MJIOCKOCTH IIPpU HAXOAATCA JABa TOYCUHBIX MCTOYHHUKA CBETA. HpOBC}II/ITe aHaJIn3
pacnpeacicHust aMIUIMTYybl © UHTCHCUBHOCTU CBCTA B CHCKTpaHLHOﬁ IINIOCKOCTH I x0 =100 MKM, HM U
CM.

4. Iloka3atb, 4TO €CJIM IPEAMET PACIOIOKEH B epeHer (poKaIbHOM IIOCKOCTH MOJIOKUTEIbHON
JIMH3BI, TO paclpe/eeHne aMIUTUTYl TIOJs B 3aiHel (HOKanbHON TIIOCKOCTH MpeAcTaBisieT coboit dypbe-
00pa3 QpyHKIHHM MpomycKaHUs mpeaMera. PaccMoTpeTh, U4TO MONYYUTHCS, €CIIH MPEAMET PACIIONIOKHUTH
BIUIOTHYIO K JIMH3E.

5. Halitu co3maBaeMo€ JIMH30M KOHEUHOM afepTyphbl I/I306pa)KCHI/IC TOYCYHOI'O UCTOYHHMKA, HAXOO -

nierocst Ha ocu JIuH3bl. [IpuMedanue: npu paccCMOTPEHNUU OTPaHUYUTHCS NpubImxenneM Opaynrodepa.
Tema: "IIpeoOpa3oBaHue 4acTOTHI Ja3epHOrO M3JIyUYEHUs MPH B3aMMOJEHCTBUU BOJH B OJHOPOJ-
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HBIX HENIMHEHHBIX cpefax. [IpeobpazoBaHue 4aCTOTHI IPHU KBA3UCUHXPOHHOM B3aUMOJICHCTBUM"
Paznen: "YpaBuenuss MakcBeria B HETMHEHOM cpene”
Paznen: "Iunamuueckas ronorpadus”

1. BriBenute ypaBHEHHUE AJIs SBOJIIOIMU aMIUIUTY/bI CBETOBOTO IOJISI BOJHBI BTOPOW TapMOHUKH,
UMEIOIel HeOOBIKHOBEHHYIO MOJIIPU3AIUIO, IPU €€ reHepalii OObIKHOBEHHO MOJIIPU30BAaHHON BOJIHOMN
HAKa4KH C YaCTOTOW (0, PACTIPOCTPAHSIONIEHCS BIOJIb OCH X B KpUCTaJIe HUOOATa TUTHS, C UCIIOIH30Ba -
HUEM METO/Ia MEIJICHHO MEHSIOLIUXCS aMIUTUTYI.

2. JI71s1 BOJTHBI HAKAYKH C YaCTOTOM ®, UMEIOIIEH OOBIKHOBEHHYIO
MOJISIPU3AITIIO ¥ PACTIPOCTPAHSIIOIICHCS TTOJT YIJIOM O K OCH Z B IJIOCKOCTH YZ
KpHUCTaJIJIa HI00aTa JIUTHSA, HalliuTe BCe KOMIIOHEHTHI BEKTOpa HaBeICHHOU
AIIEKTPUUECKON MOJIIPU3ALMH HA YACTOTE 2®

3. JI7is BOTHBI HAKAYKH C YACTOTOM (0, IMEIOIIEeH OOBIKHOBEHHYIO
MOJISIPU3ALIMIO U PACTIPOCTPAHSIONICICS BIOJIb OCU Y KPUCTAJIJIa HUTPHUIA
rajuiug (Kjiacc CHMMETpUM 6mm), HalJUTe BCE KOMIIOHEHTHI BEKTOpa
HAaBEICHHOM AJIEKTPUYECKON MOISPU3AMU HA YACTOTE 2.

4. JInst BOJIH ¢ yacToTaMu ®1 1 ®2, UMEIOIMNUX HEOOBIKHOBEHHYIO

MOJISIPU3AITIIO M PACTIPOCTPAHSIFOIIMXCS BIOJb OCH X KpPHCTAJIa HHOOAaTa JINTHs,

HalJIUTe BCE KOMITIOHEHTHI BEKTOPA HABEJEHHOM 3JIEKTPUUECKON MOJIIpU3alIUN

Ha CyMMAapHOH 4acToTe.

Tema: "PacnpocTpaHeHue CBETOBBIX MYYKOB B HeMMHEWHOH cpene. CaModOKyCUpOBKa M CaMOJIe-
(GOKyCHpOBKa CBETOBBIX My4YKOB. [IpocTpaHCTBEHHBIE ONTUYECKUE COTUTOHBI"

Paznen: "Obpamienne BOIHOBOTO ()POHTA M IPYTUe HETUHEHHBIC SIBICHUS"

Paznen: "CamodokycHpoBKa CBETOBBIX ITy4KOB"

1. U3 cxansgpHOro BOJIHOBOIO YpaBHEHMS AJI1 HEIMHEWHON HEMarHUTHOW Cpeibl IOJIYyYUTE BOJIHO-
BO€ YPAaBHEHHUE B MapaKCHaJIbHOM NPUOIMKEHUH, KOTOPOMY JIOJDKHA YJIOBIETBOPATh aMIUINTyAA A(Y,z)
PacIpOCTPAHSIOLIETOCS BIOJIb OCU Z MOHOXPOMAaTHYECKOI0 OJTHOMEPHOTI'O CBETOBOI'O ITy4Ka

2. VI3 BOTHOBOTO ypaBHEHHs B MapaKCUAIBHOM MPHOIMKEHUH, UCTIOB3YS PEIICHUE IS aMILIH-
TyAbl CBETOBOIO Iy4dka B BHJE (YHKLUMHU C PA3ACIAIOLIMMUCA NEPEMEHHBIMH, IOIYyYUTE HEIUHEHHOE
ypasHeHue llIpénunrepa

3. JInst cpensl ¢ kybuuHoi HenmuHelHOCThIO Keppa, B koTopoii n(2) — HeMWHEHHBIN MOKa3aTeNb
MPEJIOMIICHUS, U3 TIOJIy4E€HHOTO B 3aja4ye 2 HelnHeHoro ypaBHenus Llpénunrepa BoiBeauTe

ypaBHEHHUE PEIICHHE KOTOPOTO MPUBOAUT K CBETIIBIM U TEMHBIM MPOCTPAHCTBEHHBIM

COJIUTOHAM.

14.1.5. TeMbl KOHTPOJILHBIX padoT
Paznen: "OnTudeckuii curHan u ero npeodpazoBanue”

1. 3anumuTe MaTeMaTUYECKOe BhIpaykeHHe 11 psimoro dypbe-npeoOpa3oBanus. B kakux ciyya-
X OHO NPUMEHSIETCS?

2. 3anumMTe MaTeMaTUYECKOe BhIpakeHUe A ipeoOpa3oBanus Openens. B kakux ciaydasx oHO
pUMeHsieTcs?

3. 3anumuTe MaTeMaTUYeCKoe BhIpakeHHe Ui mpeoOpa3oBanus Jlupaka. B kakux ciyyasx oHO
pUMeHsieTcs?

4. 3anuiinTe MaTeMaTU4YeCKOe BBIpaXKeHUE s mpeoOpasoBanus ['minbbepra. B kakux cimydasx
OHO MPUMEHSETCS?

5. 3anumure MaTeMaTu4yeckoe BhIpaskeHHe s (YHKLIUHU aBTOKOppeNsuu. B Kakux ciydasx oHa
pUMeHsieTcs?

6. I'ne mpumMensieTcs mpeodpa3zoBaHue OTCUETOB?
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7. I'ne npuMeHsieTcs onepanusi CBEpTKU?
Paznen: "YpaBuenuss MakcBeria B HETMHEHOM cpene”

1. 3amumure pasznokeHHUE SIEKTPUUYECKOM MOJIApU3AMU CPEAbl M0 CTENEHSIMHANPSHKEHHOCTH
anekTpudeckoro nos. [Toscaute Bce 0003HaUEHMS.

2. Kak HailTH HEIMHEWHYIO JIEKTPUYECKYIO TOJIIPU3ALMIO CPEAbI MTPU BO3ICUCTBUM HA HEE NIBYX
MOHOXPOMATHYECKHX TMOJIEH ¢ pa3TUYHbIMHU YacToTaMu? Ha Kakux dacTorax oHa OyleT MPOSBISTHCS MpU
y4eTe HEJIMHEWHBIX SIBJICHUW BTOPOTO Nopsiaka?

3. 3anumuTe MaTpuIly Ko3(h(HUIIMEHTOB HETMHEHHON ONTHYECKOH BOCIPUUMYHUBOCTH BTOPOTO T0-
pAaKa Uil KPUCTAJNIOB CUMMETPUU 3m.

4. 3anuuuTe BOJHOBOE YPaBHEHHE JUISl CPEIbl C YYETOM HAaBOAUMOW B HEW CBETOBBIMHU BOJIHAMU
HEJTMHEHHOM 3JIeKTpruIecKoi mosspu3anuu. [losicauTe Bce 0003HaUCHUSI.

5. 3anuinTe MaTeEMaTHYECKOE BBIPAXKEHUE ISl HEJIMHEWHOM AJIEKTPUYECKOH MOIIpU3aliu B Cpe-
JIe C KBaJ[paTUYHON HEJIMHEHHOCTHIO, IPU B3aUMOJICUCTBUU B HEH NBYX IUIOCKUX MOHOXPOMATHYECKHUX
BOJIH C OJJMHAKOBBIMH yacToTaMu. [losicHuTe Bce 0003HaYCHUSI.

6. I'ne ncnonw3yrorcs HenmuHeHHbIE 3G GEKTh BTOPOTO mopsiaka?

Paznen: "CamodokycHpoBKa CBETOBBIX ITy4KOB"

1. OnuuTe Moaxox, MOo3BOJISAOMINI BbIBeCTH (2+1)-MepHOEe HenuHelHoe ypaBHeHue LIpénnnre-
pa.

2. 3amummte (1+1)-mepHoe HenuHeliHOe ypaBHeHue LlIpénuHrepa, onuceiBaoIIee CBETIIBIE MPO-
CTPAHCTBEHHBIE COJIUTOHBI.

3. Onummre Moaxox, NO3BOJSIOUINM MOMy4YHTh pemenne (1+1)-MepHOro HeIMHEMHOTO ypaBHEHUS
HIpénunrepa B BUE CBETION0 MPOCTPAHCTBEHHOTO COJIUTOHA.

4. Kak cBs3ana TpeOyeMasi MMKOBasi HHTEHCUBHOCTH CBETIIOTO (1+1)-MepHOTO MPOCTPaHCTBEHHOTO
COJIUTOHA C ero mupuHOoM? JlaliTe pu3ndecKyro TPAaKTOBKY HAOIIOIaEMOM CBSI3H.

5. 3anummre (1+1)-mMepHoe HenuHeliHOe ypaBHeHUe [lIpénunrepa, onuceiBarolee pacnpocTpaHe-
HHUE CBETOBBIX MMITYJIbCOB B BOJIOKOHHBIX cBeTOBOjaX. [losicHUTEe (pM3MYEeCKHil CMBICI KaKAOro 4iCHa,
BXOJIALLETO B IAaHHOE YPABHEHHUE.

Paznen: "JIlunamuueckas ronorpadus"

1. KakoBbl 0COOCHHOCTH JUHAMUYECKOH rosorpaduu 1Mo CpaBHEHUIO C OOBIYHOM (CTaTUYECKOH)?

2. B xakoM ciy4ae JABYXBOJHOBOE B3aUMOJICHCTBHE NMPUBOAUT K U3MEHEHHUIO (a3 BOJIH 0e3 u3me-
HEHUs1 NHTEHCUBHOCTEM?

3. Hapucyiite cxeMy B3aMMOAEHCTBUS HAa JUHAMMUYECKOM rojorpaMMe, UCIOIb3yEMYIO IS yCHIIe-
HUSI NTHTEHCUBHOCTH CBETOBOTO ITy4Ka.

4. Kakue ¢u3nueckue nporecchl JexaT B OCHOBE TUHAMUYECKOH ronorpadun?

5. Kakue marepualibl HCHOJB3YIOTCA B KaU€CTBE PETMCTPUPYIOLIUX CPEll B AMHAMHYECKOM TOJI0-
rpapun?

6. ['ne mpumensieTcst amHaAMuUYeckas rojorpadus?

Paznen: "OOparienue BOIHOBOTO (PpOHTA U Jpyrue HEIUHEHHbIC sIBICHUS"

1. Yem siBneHue oOpalieHusi BOJTHOBOTO ()POHTA CBETOBOTO IMyYKa OTIMYAETCS OT €ro OOBIYHOTO
OoTpakeHus?

2. Hapucyiite cxemy B3aMMOJECHCTBHS IIyYKOB HA AMHAMUYECKOW rojorpaMMe, UCTIOIb3yeMOM 11
oOpareHust BOJTHOBOTO (D)pOHTA CBETOBBIX ITyUYKOB.

3. Hapucyiite cxeMy, MO3BOJISIONIEE PeaTu30BaTh CaMOOOpAIEHUE BOJTHOBOTO ()POHTA CBETOBBIX
My4YKOB, HA OCHOBE MCIOJIb30BaHUS IMHAMUYECKUX TroJ0rpaMM B (POTOpePpaKTUBHBIX KpUCTAIIAX.

4. ITouemy 11 oOpalieHus BOJTHOBOTO ()POHTA CBETOBBIX IYYKOB HA OCHOBE YETHIPEXBOJIHOBOTO
B3aMMOJEHUCTBUSA HE TpeOyeTcs HMCIONb30BAHUE CIIEIUANBHBIX MEp MO BBHIMOJIHEHHUIO YCIOBUN (pa3oBoro
CUHXpOHM3Ma?

5. Kakue ycrmoBust HEOOXOMMBI ISl peain3aIiuy OMCTaOMIBHOCTH B ONITHYECKON crcTeme?

6. Kakue ¢pusnueckue sSBICHUS MPUBOAAT K ONTUYECKON OMCTaOMIBHOCTH B HEIMHEHHOM MHTEP -
dbepomerpe Dadpu-Ilepo?
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7. Uto Takoe rudpuaHast OMCTaOMILHOCTD B ONTHUECKON cucTteme?

14.1.6. Bonnpocbl Ha caMONIOATOTOBKY

1. [TapameTpbl COBpEMEHHBIX KOI€PEHTHBIX UCTOYHHUKOB (MOLIHOCTb, JUIUTEIbHOCTh, CIEKTPAJIb-
Hasl IIMPUHA, PACXOIUMOCTh) U (yHIaMEHTaJIbHbIE MPoOIeMbl (PU3UKHU, pelllaeMble C UX HUCIOIb30BaHU -
eMm.
. MeTozpl pa3pylieHus: KOTEpEHTHOCTH .
. Criexuibl.
. CoBpeMEHHBIE JIa3epHBIE YCTAHOBKH.
. Korepentnoe cocrosiHue BeriecTsa.
. Konnencar bose-Oiinreiina.
. JlazepHOe€ OxJIaXk/I€HHE BEIIECTBA.
. @OTOUYBCTBUTEIIBHBIE CPEIBL.
9. KomnprorepHast rojgorpadus.
10. IIpumenenwue roiorpaduu.
11. CoBpemeHHbIE TOIOrpapUUecKre YCTaHOBKH.
12. Crioco0bl 3a1UThI TOIOTPAMM OT HOJIEIOK.
13. CoBpeMeHHbIE TEXHOJIOTUHU 3aMUCU XYHA0KECTBEHHBIX TOJIOTPaMM.
14. CnexknorpaMmsl.
15. Kommakr-nucku. [IpuHIMne! 3anucu v yTeHus.

0 3 O\ L K~ W

14.1.7. Tembl 1a60paTOpHBIX padoT
[IpocTpancTBeHHAs PUIBTPALMA ONTUYECKUX H300paKeHUH
@Da30BbIil CHHXPOHHU3M IIPH TEHEPAIM BTOPOH TapMOHHKH JIa3€pPHOTO M3IyYEHUS B OJHOOCHBIX
Kpuctamuiax. MccnenoBanue yriaoBoro CHHXpOHH3MA.
AMIIUTYAHAS AIEKTPOONTUYECKAs MOIYIISIHS JIA3EPHOTO H3ITyIESHUS

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsI 1 MHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MarcpualioB PE3YyJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHAIMHU
ciyxa

[IpenMy11eCTBEHHO MMChMEHHAs
IIPOBEpPKa

C mapymenussmu | CobecenoBanue o Borpocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemnienne AMCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJbHBIC PabOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOITPOCHI K MeToAaMu

amnrapara 3a4eTy

C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIUJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

CornacoBaHa Ha noprane Ne 34099 21



— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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