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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotoko Ne 8 OT « 26 » 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,

paccMmoTpeHna u ofoOpeHa Ha 3acenanuu kadeapst CBUUKP «  » 20 roma, mpOTOKOJI
Ne

PazpaboTuuk:

noueHt kap. CBUuKP A. C. Ilepun

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

oIl C. M. llangapos
OKCIIepTHI:

noreHt kap. CBY u KP A. 1O. IlonkoB
npodeccop kad. I11 JI. H. Opnuxos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
YCBOEHHUE CTyJICHTaMU (PU3NYECKUX OCHOB (DYHKIMOHUPOBaHUS, (PYHIAMEHTAIBHBIX MPEACIIOB U
OTpPaHHYEHUHN YCTPONCTB MHTETPaIbHONW ONTUKH, HAXOIAIIUX BCe OoJiee MIMPOKOe MPUMEHEHUE B COBpE-
MEHHOM HayKe U TEXHUKE.

1.2. 3amaum AMCHUIIIMHBI
— (dopMupoBaHHE SCHOW (PU3UUECKON KapTHUHBI PACHpPOCTPAHECHUS ONTHYECKOTO M3IIyYCHHUS B
TUTAHAPHBIX CBETOBOJIAX; KOMIUIEKCHBIM aHATN3 MEXaHU3MOB aKyCTO-, DJIEKTPO- ¥ MAarHUTO-ONTUYECKOTO
B3aMMOICUCTBUI M3JIYYCHHS CO CPEIOH pacipOCTPaHEHHUs; CPAaBHUTEIIBHBIN aHAIM3 METOJI0B MOIYIISAIIAN
U3ITyYeHUs, OTPAaHUYCHUSI HAKJIAbIBAEMbIE dTUMH METOJAMH Ha ONTHKO — JJIEKTPOHHBIE yCTPOMCTBA U
YCTPOMCTBA MHTETPAIBHON ONTHKH; O3HAKOMIICHHE C YPOBHEM COBPEMEHHOTO Pa3BUTHS MHTEIPaIbHOMU
OIITHKH, TEHACHIIUSIMH €€ JaTbHEHIIIeTO Pa3BUTHSL.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Juctunnuna «Bonokonnas ontuka» (b1.B./IB.8.1) otHOCHTCH K O110Ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTBYIOMKUMH AUCIUTUTMHAMH, (HOPMHUPYIONIMMH HadalbHbIE 3HAHUS, SBISIOTCS: B3anmo-
JEHCTBUE OMTUYECKOTO M3IYUYCHUS C BellecTBOM, MeToabl MaTeMaTtuyeckor pusnku, ONTHYECKUE METO-
Jil 00paboTKu nHPopMmaru, Ou3nka.
[Tocnenyromumu AUCUUIUIMHAMH BIsitoTCs: KorepentHas ontuka u ronorpadusi.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoGHOCTHIO MPEACTABNIATH a/IEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHUI HAay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX MOJIOKEHHM, 3aKOHOB M METOJIOB €CTECTBEHHBIX HAyK U Ma-
TEMaTHKU;

— OIIK-2 cnocoOHOCTBIO OCYLIECTBIATh IMOUCK, XpaHEHHE, 00pabOTKy M aHaIu3 MHGOpMaLUU
U3 Pa3JINYHbIX UCTOUYHUKOB M 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (opmaTe ¢ HCHOIb30BaHUEM
MH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;

— TIK-3 cnocoOHOCTBIO K MPOBEACHUIO U3MEPEHUH U HCCIIEAOBaHMS Pa3IMYHBIX OOBEKTOB I10
3a/1aHHOM METOMKE;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

— 3HaTh (U3UYECKHE OCHOBBI (PYHKIIMOHUPOBAHUA, (DyHIAMEHTAIbHBIEC MPEJeNbl U OrpaHHue-
HUS YCTPOWCTB MHTETPAIBHOU ONTHUKH.

— YMeThb CTPOUTh MaTeMaTu4eckue U (pU3nuecKrue MOJENU MPOIECCOB PACIIPOCTPAHEHUS ONTH -
YECKOr0 M3JIy4EHHUs B BOJIHOBOJHBIX CPENaxX; MPOBOAUTH KOMIUIEKCHBIM aHaJIN3 MPUYMH U MEXAHU3MOB
NOTEPh ONTHUYECKOTO U3IIyYEHUs], JUCIICPCUOHHBIX XaPaKTEPUCTUK BOJIHOBOJOB; IIPOBOJUTH CPABHUTEIIb-
HBII aHAJIM3 METOI0B MOIYJISILIUY U3TyUEHUS.

—  BJaJeTh TEPMHUHOJIOTMEH, UCIIOIB3YEMON B MHTEIPAIbHON ONTHKE; HABBIKAMUA MOJEIMPOBA-
HUS U UCCIIENOBaHMS IPOLECCOB PACIIPOCTPAHEHUSI CBETOBBIX BOJIH B ONTHYECKMX BOJHOBOAAX; COBpE-
MEHHBIMHM METOJAMHU U MOJIXOJAMHU IPH pa3pabOTKe U HKCIUTyaTallud YCTPOUCTB U CUCTEM MHTETPATIBLHON
OITHKH.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0u -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 44 44
Jlexknuu 20 20
[IpakTnueckue 3aHATHSA 12 12
JlaboparopHbie pabOTHI 12 12
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CamocrosTenpHas paboTa (BCero) 64 64

OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 16 16
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 16 16
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCoB) 16 16
TEOPETUYECKOM YacTu Kypca

[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 16 16
Bcero (6e3 sx3amena) 108 108
OO01mast Tpy1I0eMKOCTb, 4 108 108
3auetHbie EquHutib 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

) ] & 2 § 3 =
: o o 5} = =
=n jas) O O % = [} s
: S 3 < FoS 2 0
Ha3Banus pa3nenoB IUCHUTIIIUHBL i ) a o o © &5
= = = = 80 =z E
o, < < o N o =
= = O m & g )
7 cemecTp
1 BBeneuue 1 0 0 1 2 OIIK-1, OIIK-
2
2 OCHOBHBIE COOTHOIIIEHUS I OITHCa- 5 4 0 12 21 OIIK-1, OIIK-
HUS TUIOCKUX CBETOBBIX BOJH M CBETOBBIX 2, IIK-3
MTy4KOB
3 BoJIHOBOAHBIC ONTHYECKUEC DIICMEHTEI 4 4 4 17 29 |OIIK-1, OIIK-
2, IIK-3
4 Marepuaisl 1 METOIbI (POPMUPOBAHUS 3 0 0 7 10 | OIIK-1, OIIK-
IUTAaHAPHBIX M KaHAJIbHBIX BOJIHOBOJIHO- 2, IIK-3
OIITHYECKUX DJICMECHTOB
5 Henunelino-ontuueckue 3G ¢heKTol B 3 0 4 12 19 | OIIK-1, OIIK-
ONTHYECKUX BOJIHOBOJAX 2, IIK-3
6 IlaccuBHBIEC U yIIpaBIISAIONIUE BOJIO- 4 4 4 15 27 | OIIK-1, OIIK-
KOHHO-ONITHYECKHUE 3JIEMEHTHRI; BOJIO- 2, IIK-3
KOHHO-ONTHYECKUE TPUOOPHI U yCTPOIA-
CTBa
Hroro 3a cemectp 20 12 12 64 108
Hroro 20 12 12 64 108
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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

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 Beenenune

Lens u conepkanue Kypca, €ro cBs3b ¢ JpyruMHU AKC-
UUITMHAMU, UCTOPUYECKAs! CIPaBKa O BO3SHUKHOBE-
HUU ¥ PA3BUTUU UHTETPAIbHOMN ONTUKU, OCHOBHAS U
JIOTIOJTHUTEIbHAS TUTEPATYpA.

—_—

HUroro

OIIK-1,
OIIK-2

2 OcHOBHBIE
COOTHOILIEHUS ISt
OITMCAHUS IUIOCKUX
CBETOBBIX BOJH U
CBETOBBIX ITYYKOB

Cucrema ypaBHEHUN IEKTPOMArHUTHOTO OIS JIJIst
JTURJIEKTPUUYECKOH cpenibl. BoiHOBOE ypaBHEHHE.
CrpyKTypa 1oJst TUIOCKOH CBETOBOM BOJIHBI B Oe3rpa-
Hu4HOU cpene. [lonspuzanus ceera. [omspuzaunon-
HbIE 35IeMeHThI. OTpa)keHne CBeTa OT IIOCKOM rpaHu-
usl. [TonHoe BHyTpeHHEe oTpaxkeHue cBeta. [lapado-
JIMYECKOE YpaBHEHHE TeOpuH audpakiuu. ['ayccoB
CBETOBOU MYYOK.

HUroro

OITK-1,
OIK-2

3 BoaHOBOIHEBIE
OITHYECKHUE DIIEMEHTHI

[InanapHbI ONTUYECKUM BOJTHOBO/: MOJIbI BOJHOBOA
- HampaBJsieMbl€, BBITEKAIONINE, N3NydyaTesbHbie; TE
u TM mopapr; popMupoBaHue HaNpaBIsEMbIX MO C
MO3UIUIA TE€OMETPUUYECKON ONTUKHU U JTUCTIEPCUOHHOE
yYpaBHEHUE IUIAaHAPHOTO BOJHOBOAA. DJIEKTPOMAarHuT-
Hasl TCOpHS IUIAHAPHOTO IUIEKTPUYECKOrO BOJIHOBO-
na. BelBo AMCIIEpCMOHHOTO YpaBHEHHUS U AUCTIEP-
CHOHHBIC KPUBbIE; HOPMUPOBAHHBIE IIAPAMETPBI U
000011IeHHbIE UCTIEpCUOHHBIE KpHBbIe. [I1anapHbie
BOJIHOBO/IbI CO CTYNEHUYATHIM U I'Paiu€HTHBIM NPOpu-
JSIMU TIOKa3artess npeiaomieHus. Jlucnepcuonnoe
YPaBHEHHE I IPAJUCHTHOTO IUNIAHAPHOTO BOJIHOBO-
na. MexaHu3Mbl IOTEPH CBETA B ONITUYECKUX BOJIHO-
Bozax. KaHanpHbIe ONITHYECKKE BOJIHOBO/IBI: OCHOB-
HbIE TUIIBI KAHAJIBHBIX BOJHOBOAOB; MOJIbl KAHAJIbHBIX
ONTHUYECKUX BOJHOBOOB.

Hroro

OIIK-1,
OIIK-2,
[1K-3

4 Matepuaiibsl ¥ METO/IbI
(dhopmupoBaHuUs
IUIAHAPHBIX M KaHAIbHBIX
BOJIHOBOAHO-OIITUYCCKUX
AIIEMEHTOB

OcHOBHBIE MaTepHalIbl UHTErPAIbHON ONTUKHU:
amMop(QHBIE TUICKTPUKH, ITOTYITPOBOTHIUKOBBIC MaTe-
pHUaibl, NEKTPOONTUYECKAE KPUCTAIIIBL. MeToIbI
SMHUTAKCUH B (POPMUPOBAHUHN TIOTYIPOBOAHUKOBBIX
BOJIHOBOJIHO-ONITUYECKUX 3JI€MEHTOB. MeToabl nud-
¢by3un, HOHHOTO 0OMEHa, MOHHOW UMIUIAHTAIINU B
(OopMHPOBAHUY BOJIHOBOAHO-ONTUYECKUX AJIEMEHTOB
B IUJIEKTPUYECKUX KPUCTAIUIMUECKUX MaTepuanax.
TUnuyHbIe XapaKTEPUCTUKHU BOJHOBOIHO-ONTUYECKUX
3JIEMEHTOB IIPY UCIIOJIB30BAHUH PA3HBIX METOJIOB

OIIK-1,
[1K-3
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hopmupoBaHUs.

Hroro 3
5 Henunelino- [Tonspusanus JUAIIEKTPUKA B DIIEKTPUYECKOM II0JIE. 3 OIIK-1,
ontuyeckue 3pdextel B | Cpepl ¢ KBaApaTHUHON U KyOMYHOM ONTHYECKOM He- OIIK-2
ONTHUYECKUX BOJHOBOJAX |JIMHEHMHOCTBHIO - BO3MOYKHBIE HEIMHEUHO-ONTHYECKUE

3¢ }exTrI B TaKUX cpenax. YpaBHEHHE HETMHEWHBIX

BOJIH. HenuHelHo - ontnueckue marepuainsl. ['enepa-

s BTopo rapMoHuku. Camomonymsiius. CaMmoBO3-

JICHCTBUE CBETOBBIX ITYYKOB B HEJIMHENHOM CpELE.

Bpemennsie 1 TpOCTPaHCTBEHHBIE ONTUYECKHUE CO-

JTUTOHBL. BBRIHYKIEHHOE KOMOMHAIIMOHHOE paccesiHue

Y BBIHYXKJIEHHOE paccesiune Manaenbinrama - bpum-

modHa. OCOOCHHOCTH MPOSIBIICHUS HENIMHEHHO-OTTH-

4yecKuX 3(pPeKxToB B BOIIHOBOJHO-ONTUYECKUX CTPYK-

Typax

Hroro
6 IlaccuBHEIC 1 ITaccuBHBIE BOJJOKOHHO-ONITHYECKHE KOMIIOHCHTHI. 4 OIIK-1,
YIpaBJISAIONIUE Mertopl popMUpOBaHUS, XapPaKTEPUCTUKH. YTIpaB- OIIK-2,
BOJIOKOHHO-OIITUYECKUE | JISFOIIUE JIEMEHTHI BOJIOKOHHOW ONTHUKHU. BOIOKOH- [TK-3
JJIEMEHTHI; BOJIOKOHHO- | HBIE JIa3ephl U AATYMKU GU3NYECKUX BEIUYUH.
ONTHYECKHE npuOopsl U Hroro 4
YCTPOKCTBA
Uroro 3a cemectp 20

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHHIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIIUMH) U

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabuIe 5.3.

Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTHNHAPHBIC CBSI3U

No paznenoB JaHHOM NUCHMIUIAHGL, I KOTOPBIX HEOOXOIUMO
HayuMeHOBaHME TUCIUILIMH H3y4YeHHE 00ECIICUMBAIOIINX M 00SCIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue JUCHUTIITUHBI
1 B3aumoaeicTBrE OIITUYECKOTO HU3IY-
3alMO/JIEHCTBUE O €CKOT0 M3y . . . . n
YEeHHUS C BEIIECTBOM
2 Metonbl MaTeMaTHYeCKON QU3HKH + + + + +
3 OnTudeckue MeTOoIbl 00padOTKH UH- L 4 N 4 N
dhopmanmm
4 ®usnka + + + + + +
[Tocnenyromye TUCHUTIIIUHBI
1 KorepeHnTHas onTuka u roiorpadus + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIICTCHIMH, (OPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIIUH, (POPMUPYEMBIX MPH U3y4YCHHU AUCIUIUTHHBI, U BUJOB 3aHS -

TAN

Bunnl zanstui

DopMBI KOHTPOJIA
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=
= = Qo =
: ; A 2
2 = 3 g =
= = S S
2 =
=
OIIK-1 + + + + KonTposnbHas pabota, OT-
9eT 110 JJaOopaTopHOit pabo-
te, Onpoc Ha 3aHATUSIX, 3a-
qeT, TecT
OIIK-2 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHAX, 3a-
yeT, TecT
[1K-3 + + + + KonTponbhas pabota, OT-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATUSX, 3a-
geT, TecT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yUeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl

HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT

vy L =
I -
2 = =
2 L =
(&)
HaszBanus paznenos HaumenoBanue 1abopaTtopHbIX padboT 5 - S
= z 5
S S =
Y 9 2
= (S]
7 cemecTp
3 BosiHOBOIHEIE HccnenoBanue noisipu3aliMOHHBIX CBOMCTB IJIaHAP- 4 OIIK-1,
ONTHYECKHUE DIIEMEHTEI HOT'O OITUYECKOIO BOJIHOBOAA B HUOOATE JIUTHS, I10- T1IK-3
JIY4€HHOT'O METOJIOM HOHHOW UMILJIaHTAIlUN
Hroro
5 Henuueiino- UccnenoBanne nudpakiiuu CBETOBOTO IMyYKa B CpeJie OIIK-1,
ontu4eckue 3PQPeKThl B | ¢ IEPUOANIECKON MOIYIALIMEH TOKa3aTesl PeoM- [1K-3
ONTHYECKUX BOJIHOBOAAX |JICHHUS
Htoro
6 IlaccuBHbIE U HccnenoBanue miaHapHbIX OTIHUYECKUX BOJHOBOJIOB OIIK-1,
IIPaBJISLIOIIN T1K-2
YHPpABJIAIOIIHIC Hroro 0 ’
BOJIOKOHHO-OIITHYECKHUE T1IK-3
3JIEMEHTHI;, BOJIOKOHHO-
ONTUYECKUE TPUOOPHI U
YCTPOWCTBA
Hroro 3a cemectp 12

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)

HanMeHnoBaH#e MPakTUUECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 =
2 > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
5 ¥
> sz
a S 2
~ S}
7 cemecTp

2 OCHOBHbBIE Pacdert xapakTepuCTHK MOJS U MOISPU3ALUH TTIOCKUX 4 OIIK-1,

COOTHOLLICHUS ISt CBETOBBIX BOJIH [1K-3

OMMCAaHUS MIIOCKUX Hroro 4

CBETOBBIX BOJIH U

CBETOBBIX ITYYKOB

3 BonHOBO/HEIE Pacuer napamMeTpoB U JUCIIEPCUOHHBIX XapaKTEepU- 4 OIIK-1,

ONTHYECKUE IIEMEHTHI CTHK TUIAHAPHBIX ONMTHYECKUX BOJTHOBOJIOB [IK-3

Hroro

6 IlaccuBHbIE U Pacdet xapakTepuCcTHUK MOIYJISTOPOB CBETA HA OCHOBE OIIK-1,

YIPABJISIFOIITHE MJIaHAPHBIX ONTHYECKUX BOJHOBOJIOB OIIK-2,

BOJIOKOHHO-ONTHYECKHE |- 4 [1K-3

3JIEMEHTBI; BOJIOKOHHO-

ONTUYECKUE TPUOOPHI U

YCTPOWCTBA

Hroro 3a cemectp 12

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Buaiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN
3 @]
= z S
S i
Buner camoctosaTensHON ; > O
Ha3zBanus pasznenos & = DopMbI KOHTPOJIS
padoThI B s 2
S g =
a e g
= S}
7 cemecTp
1 Beenenune [TpopaboTka JIEKITMOHHOTO 1 OIIK-1, 3auer, Tect
Marepuaia OIlK-2
Utoro 1
2 OCHOBHEIC [ToaroroBka k mpakTuue- 5 OIIK-1, |3ager, Onpoc Ha 3aHATHSIX,
COOTHOIICHUS IS CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |Tect
ONMCaHUS IIIOCKUX pam [1K-3
CBETOBBIX BOJIH U
CamocrosiTenbHOE H3yue- 4
CBETOBBIX ITYYKOB
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
[TpopaboTka JIEKITMOHHOTO 3
MaTepuana
Hroro 12
3 BonHOBOIHBIE [ToaroroBka k mpakTuue- OIIK-1, |3ager, KouTponbsHas pabo-
ONITUYECKUE DIIEMEHTHI CKUM 3aHATHUSAM, CEMUHA- OIlK-2 ta, Onpoc Ha 3aHATHSIX,
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pam Otyet mo maboparopHOU
CamocrosiTenbHOE H3yUe- 4 pabore, Tect
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
IIpopaboTka JIEeKIIUOHHOTO 3
MaTepuana
OdopmieHre 0TYETOB IO 5
nabopaTOpHBIM paboTam
Hroro 17
4 Marepuansl 1 MeToibl | CaMOCTOSITENIbHOE U3YyYe- OIIK-1, |3auert, Onpoc Ha 3aHATHSIX,
(hopMupoBaHUs HHE TeM (BOIPOCOB) TEOpE- OIIK-2 Tect
IUTAHAPHBIX U KAHAJIBHBIX | THYECKOM 4acTH Kypca
BOJIHOBOJJTHO-ONITUYECKUX
OTTHOBOJIHO-O e [IpopaboTka J1eKIIHOHHOTO 3
3JIEMEHTOB Mareprana
Hroro
5 Henunelino-ontuueckue | CaMOCTOSTENBHOE U3YyYe- 4 OIIK-1, |3ager, Onpoc Ha 3aHATHSIX,
3((}eKThI B ONTHYECKUX  |HUE TeM (BOIPOCOB) TEOpE- OIIK-2 Otyet mo maboparopHO
BOJIHOBOJIAX TUYECKOHM 4acTU Kypca pabore, Tect
[TpopaboTka JIEKITMOHHOTO 3
Martepuaia
OdopmieHre 0TYETOB 10 5
nabopaTopHBIM paboTam
Hroro 12
6 IlaccuBHbIE U [ToaroroBka k mpakTuue- OIIK-2, |3ager, KonTpoabsHas pado-
YIPABJISIFOIITNE CKHM 3aHSTHSAM, CEMHUHA- [K-3, Ta, Onpoc Ha 3aHATHUSAX,
BOJIOKOHHO-ONITUYECKHUE | paM OIIK-1 Otyet mo aboparopHOU
MEHTBI;, BOJIOKOHHO- te, TecT
yeMe » BOIIO 60 0 [IpopaboTka JIEKIIMOHHOTO 3 pabore, Tec
ONTHMECKHE MPUOOPEI K |\ 1overyra g
yCTpOHCTBA
Odopmienne 0T4eTOB 10 6
nabopatopHbIM paboTam
Hroro 15
Hroro 3a cemectp 64
Hroro 64
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

o o MakcuMaJILHEBIN
. MakcuMalILHBIN MakcuMallLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
7 cemecTp
3aueT 3 3 3 9
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KonTpoasnas padota 5 5 5 15

Ormpoc Ha 3aHATUAX 5 5 6 16

OTuet no nmabopaTopHOii 10 10 10 30

pabote

Tect 10 10 10 30

Hrtoro makcumyM 3a nepu- 33 33 34 100
on

Hapacraromum utorom 33 66 100 100

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. OcHoBBI (pu3HUECKOM U KBAaHTOBOM onTuku: YuedbHoe nocodue / [llannapos B. M. - 2012. 197
c. [Dnextponnsiii pecypc]| - Pexmm moctyma: https://edu.tusur.ru/publications/750, nata oOparmieHws:
21.05.2018.

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. ®ortopedpakTuBHBIE YPPEKTHI B AMEKTPOONTHYECKHX KpHCTaiax : YdyeOHoe mocobue /
[Mannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1553, nara obpamenus: 21.05.2018.
2. MUrnaroB A.H. OnrTosnekTpoHuKa 1 HaHOPOTOHUKA [DIEKTPOHHBIN pecypc]: yueOHOe moco-
ome. - CII6.: Jlams, 2011.- 528 c¢. [OnekrponHbli pecypc] - Pexum  mgoctyma:
http://e.lanbook.com/view/book/690, nata obpamienus: 21.05.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. MHccrnenoBanue rmiaHapHBIX OTIIMYECKUX BOJHOBOIOB: MeToauuecKue yKa3aHus K J1aboparop-
Hoil pabote / Illanmapo B. M., Kym I'. . - 2011. 20 c. [DnexTpoHHbIl pecypc] - Pexxum nocryna:
https://edu.tusur.ru/publications/117, nata o6pamenus: 21.05.2018.

2. HccnenoBanue nudpakiiny CBETOBOTO MyYka B CpeJie ¢ MEePUOJHNUSCKON MOTYNIAIUeN MoKa3a-
TeJs IpesioMiieHus: MeToaudeckne ykasaHus K laboparopHoit padote mis cryaeHTos / [langapos B. M.,
Tpenuxun II. A, - 2011. 7 c. [OnekrpoHHeli pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/72, nara obpamenus: 21.05.2018.

3. MHccnenoBanue moisipU3allMOHHBIX CBOWMCTB IJIAHAPHOTO ONTHYECKOTO BOJHOBOJA B HHOOATE
JWTHSA, TOJYYCHHOTO METOJOM HOHHOW WMIUIaHTaluu: MeToauueckne ykasaHHs K J1abopaTOpHOM
pabote / llanmapoB B. M., Kpyrnos B. I'. - 2011. 6 c. [DnekrpoHnHsiii pecypc| - Pexxum mocryna:
https://edu.tusur.ru/publications/62, nara oopamenus: 21.05.2018.

4. BOJOKOHHO-ONTHYECKHUE YCTPOMCTBA U MPUOOPHI: YUeOHO-METOAMYECKOE TOCOOHE MO MPaK-
TAYECKUM 3aHIATHAM U caMocTositenbHoi padote / [llanmapos B. M. - 2018. 40 c. [DnexTpoHHBIN pecypc]|
- Pexxum noctyna: https://edu.tusur.ru/publications/7347, nara obpamenus: 21.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNEe MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCJIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIOTCS B (OpMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

1. KpymHeimmii poccuiickuii HMH(POPMAIMOHHBIA TOpPTan B OO0JACTH HAyKH, TEXHOJOTHU:
www.elibrary.ru (JocTyr cBOOOIHBII)

2. HHuTtepHeT OMOIMOTEKA C JOCTYNOM K peepaTUBHBIM U MOJHOTEKCTOBBIM CTAThIM U MaTepHa-
nam KoH(epeHuii: www.ieeexplore.ieee.org (0eccpouHo 63 TOJIIICKH )

3. 88 ecTecTBEHHO-HAyYHBIX KYpPHAJIOB, BKIIOYas CTApPEUIINil U OJUH U3 CaMbIX aBTOPUTETHBIX
Hay4YHBIX KypHaioB Nature: www.nature.com (JIOCTyT CBOOO/IHBIH)

4. SpringerLink. bonee 3 000 xypuanos Springer 1997 — 2018 rr. bonee 80 000 >eKTpOHHBIX
kuur Springer 2005 — 2010 rr. u 2011 — 2017 rr., BKITI04asi MOHOTpagyH, CIIPABOYHUKU U TPYABI KOHpE-
pennuii: rd.springer.com (pecypc gocrynen no [P-agpecam TYCVYPa)

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue ISl JIEKIIMOHHbIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTeCTAllMU UCIIONIb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U Y4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPALMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YueOHo-BhIunCTHTENbHAS JTabopartopus uMm. E.C. KoBanenko «Jlaboparopusi BOTOKOHHO-ONITHYE-
CKMX JIMHUU CBSA3U U U3MEPEHUN»

yueOHas ayuTOpuys JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBeE -
JICHUS 3aHATUI MPAKTUIECKOTO THIIA, y4eOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHasi ayTuTOpHsl AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHAUBUIYAIbHBIX
KOHCYJNIbTAlLIUi, TIOMEIIEHNE JJIs TPOBECHHS TEKYIIIETO0 KOHTPOJIS M IPOMEKYTOUHOM aTTecTallluu

634034, Tomckast o6macts, T. Tomck, Bepmmauna ymuna, a. 47, 33360 ayz.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Komnbrotepnsie pabouune cranimu (8 mir.);

- 'enepaTop ONTHYECKUX U ANEKTPHUUCCKUX UMITYIHCOB KOMOMHUpOoBaHHBIM OI'5-87 (3 mmiT.);

- BarrmeTp normnomaeMoit MmomHoctu ontuaeckuit OM3-65 (4 wr.);

- BarrmeTp nmornomaemoit momuoct ontuaeckuit OM3-66 (1 mrT.);

- 'enepatop nmnynascos ['5-54 (1 mr.);

- Octmmnorpag C1-75 (2 mrT.);

- Ocummnorpag C1-73 (1 mrT.);

- U3smeputens kodddunmerTa ommook 832 (1 mr.);

- 'enepatop curnanos ontnyeckuit OI'4-162 (1 mrt.);

- I'enepatop BeicokouacToTHbI CIITT'4-102 (1 mT.);

- @ITY (1 wr.);

- Kommnext ans cBapku ontudeckoro BojokHa KCC-111 (1 mT.);

- Kommuiexr ans cBapku ontuyeckoro BosokHa KCC-121 (1 mrT.);

- bnox nanukarun OMK3 (2 mT.);

- Uctounuk nmocrossuHoro Toka b5-21 (1 mr.);

- McTrounnk muTaHus MocTostHHOTO Toka b5-45 (1 mt.);

- Pednexrometp ontuueckux norpemnocteit OFT-12 (2 mr.);

- JleMoHcTpanmoHHoe 000pya0BaHKe /ISl Tpe3eHTanui (mpoekrop 1 mT., 3xkpan 1 mrT.) ;

- JlaboparopHsiii cTeH1 "KOMIOHEHTHI BOJIOKOHHO-ONTHYECKOM THHUY CBSI3U";

- JJabopatopHsIii cTreH "BonoKOHHO-ONTHYECKAst TUHUS CBSI3U";

- JlaboparopHbIii KoMITIEKC "BOTOKOHHO-ONITHYECKUE CHCTEMBI IepeIadn JaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHUEM KAaHAJIOB';

- JlaboparopHslii cTeH 1 ""BOMTOKOHHO-ONTHYECKAS CBS3D';

- TunoBo#t KOMITIIEKT yaeOHOTO 000pyIOBaHus "MOHTaX M AKCILTyaTalus BOJJOKOHHO-ONITHYECKUX
CTPYKTYPUPOBaHHBIX KaOEIbHBIX CUCTEM";

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

Adobe Reader
Google Chrome
LibreOffice

Microsoft Imagine
Microsoft Office 2007
Mozilla Firefox

PTC Mathcad 15

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedeHne J1JIs J1adopaToOpHbIX padoT
Jla6opatopus I'TIO «OnrosnekTpoHuKay
yueOHas ayIMTOpHsl 17151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIA, ydeOHas ayauTopus JUis Ipo-
BE/ICHUS 3aHATHH Ja0OpaTOPHOro THUMA, ydyeOHas ayIuTOpus AJIs NPOBEIEHHs 3aHATUH CEMHHAPCKOIo
TUIIA, [TOMEILIEHUE JUIs IPOBEACHUS TPYNIIOBBIX M HMHAMBUAYAJIbHBIX KOHCYJIbTALlMM, MOMELIEHUE IS
CaMOCTOATENILHON PaboThI
634034, Tomckast o6macts, 1. Tomck, Bepmmnuna ynmuna, a. 47, 3296 ayx.
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Onwucanue uMeronierocs 000pya0BaHuUs:

- KomnstotepHubie paboune ctanuuu (6 mrT.);

- Anmaparypa LIBOJIT Tpancnopt-8x30 (2 kpeiita B croiike 197);

- Octmmnorpad nudposoit Tektronix TSD 2012B (1 mit.);

- I'enepatop curnanos SFG-2110 (1 wr.);

- BometmeTp g posoit GDM-8145 (1 mt.);

- Ocummnorpad GOS 620FG (1 miT.);

- Uctounnk nutanus GPS-4251 (1 mr.);

- CTeHp st 3alucH ToNorpaguueckix TUPPaKIMOHHBIX PEMIETOK HAa (DOTONMOTUMEPHBIX MaTepra-
nax (1 mr.);

- Cron onrtnyeckuit Standa (omopsr (4 mT.), ctonemnuna (1 mr.));

- Arammmzatop nazepHbix mydykoB BS-FW-FX33 (1 mr.);

- JJazep LSD-DTL-317 (1 mt.);

- JJazep He-Ne JIT'H - 207 (2 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpammHOe obecrieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Microsoft Windows (Imagine)

— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpPaMMHoOe o0ecrneuyeHue 1JIsl CAMOCTOSATeJIbHON padoThl
Jlist caMOCTOSTENbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIHI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSAMM 310POBbSI M HHBAJIU/I0B

OcBoeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEICTB 00yUEHHS OOILIEro U CIeNHaIbHOTO Ha3HAYEHUSI.

[Tpu 3aHATHIX ¢ OOYUAIONMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPETIoiaBaHus il 00YJaOLTIXCsI
C MHBAJIMIHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOH 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

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

14.1.1. TecToBble 3aganus
1. Kakast jyimHa BOJTHBI COOTBETCTBYET HH(MPAKPACHOMY M3ITYIEHUIO?
a) 0,3 MM
6) 0,6 MKkM
B) 0,5 MKM
r) 1 MKkm

2. Kakas qyiriHa BOJTHBI COOTBETCTBYET YABTPAPHOIECTOBOM 00IacTH criekTpa?
a) 0,3 MM

6) 0,7 MM

B) 0,9 MKkM

r) 12 Mmxm

3. Kakue 4acTuipl NEPEHOCAT ONTHYECKYIO SHEPTHIO?
a) (hoTOHBI

0) ¢poHOHBI

B) 2JIEKTPOHBI

T') IBIPKU

4. Kakol IJTMHE BOJTHBI COOTBETCTBYET MaKCMMaJlbHAsl YyBCTBUTEIILHOCTS IJ1a3a’?
a) 0,41 Mxm

6) 0,56 Mkm

B) 0,63 MM

r) 0,72 MM

5. Kakoii MexaHu3M reHepalny N3IIy4eHUs] PeaIn3yeTcs B MOJIYIPOBOIHUKAX ?
a) 3¢ deKT TePMOIIEKTPOHHOMN IMHUCCUU

0) a¢ddeKT renepaly MEKTPOHHO-ABIPOUHBIX Tap

B) 2QpexT pexkoMOMHAIIH

T) 3pdexT hoTOTOMUHECTICHITTT

6. Kakoi1 mapaMeTp xapakTepusyeT Cpeay pacupOCTPaHEHHUS JIEKTPOMArHUTHOW BOJIHBI?
a) JUTMHA BOJIHBI

0) mokazaTesb MPeTOMIICHUS

B) HAMPSKEHHOCTH DJIEKTPHUECKOTO OIS

I') HadyajbHas Qa3za

7. KakoBa CKOpOCTb CBETa B BaKyyme?
a) 340 m/c

0) 3x10e8 m/c

B) 3x10e6 M/c
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r) 3x10e9 m/c

8. KakoBa CKOpOCTb pacnpOoCTpaHEHHUS AJIEKTPOMAarHUTHOM BOJIHBI B BOJHOBO/IE, UMEIOIIEM IMOKa-
3aTelib MpesIoMJIeHUs n = 3:

a) 340 m/c

0) 3x10e8 m/c

B) 10e8 M/c

r) 10e5 m/c

9. Kakum nomxeH ObITh OKa3aTelb PETOMIIEHUS CEPLIEBUHBI ONTUYECKOr0 BOJIHOBOAA Nl OTHO-
CHUTEJILHO TMOKa3aTessl MPeIOMIICHNs 000JI04KH n2?7

a)nl=1

0)n 1>n2

B)n 1<n2

r)nl=n2

10. Ha xakom 3¢ dexte ocHOBaHa paboTa MOTYHIPOBOIHUKOBBIX (DOTOIPHEMHUKOB
a) peKOMOHMHAITNH JIEKTPOHOB | JIBIPOK

0) reHepaIy MEKTPOHOB U JIBIPOK 32 CYET HIEKTPUUECKOro TOKA

B) pa3leNeHNs 3JIEKTPOHHO-IBIPOYHBIX Tap MO ACHCTBHEM (POTOHOB

) 00pa30BaHMs AMEKTPOHHO-IBIPOYHBIX Nap MOA JAeicTBUEM (DOTOHOB

11. CymecTByIOT CleyIOLUe BUIbI MOISPU3ALUN CBETOBBIX BOJH:
a) JIMHEeWHas, chepuueckas, Kpyronas

0) TuIoCKast, BBITyKJIast

B) JINHEWHAs, SJUIUIITUYECKAs!, KpyTroBast

T') TUHEWHAs, TAHTeHCaIbHAs

12. l'eomeTpuueckoe MECTO TOUYEK, B KOTOPBIX (pa3a BOTHBI OJJMHAKOBA, HA3bIBACTCA. . .
a) BOJIHOBBIM ()pPOHTOM

0) aMITUTYIHBIM ()POHTOM

B) MOJIAPU3AIIMOHHBIM (DPOHTOM

I') IUIOCKUM (POHTOM

13. CBeroBast BojiHa ¢ Bektopamu E u H , HanpaBiieHHe KOTOPBIX MOKET OBITh OJHO3HAYHO OTIpE-
JIEJICHO B JII000H MOMEHT BPEMEHU B JIFOOO TOUKE MPOCTPAHCTBA, HA3bIBAETCA. . .

a) oIpeesIeHHON

0) dazoBoit

B) MOJISIPU30BaHHON

T') HHTETPAIbHOU

14. DnemenToM, TpeoOpas3yONIUM COCTOSTHHE TOJISIPU3AIINA CBETOBOM BOJIHBI, SIBISICTCS. . .
a) JInH3a

0) dazoBas mIacTUHKA

B) CBETOUIBTP

T) mpu3Ma

15. Yron nagenus, mpy KOTOPOM OTPAKEHHBIN JIy4 MOJHOCTHIO MOJISPU30BaH, HA3bIBACTCA ...
a) yriom ["aycca

0) yrinom bproctepa

B) yriioM Papanes

r) yriom CHemnyca

16. 3ak0oH, OMUCHIBAIOIINI MTPETOMIICHUE CBETA HA TPAHUIIE ABYX MPO3PAYHBIX CPEJl, HOCUT UMS
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a) CHennmyca
0) dapanes
B) bproctepa
r) ["aycca

17. NaTepdbepomeTp, peACTaBISIONINI cOO0H Ba MIIOCKUX 3epKajia ¢ BRICOKUM KOd(pHIImeHTOM
OTPaXKCHUS ¥ C MapaJICIIbHBIMU TIOCKOCTSMHE, PACIIOIOKEHHBIX HA paccTosHUM L Apyr oT apyra, Ha3bl-
BaeTcs HHTEP(PEpOMETPOM. ..

a) ®abpu-Ilepo

6) Maxa-llenaepa

B) MaiikenbcoHa

r) FOnra

18. Dnexrpoontuueckuit 3HeKT - 37O ...

a) I3MEHEHHE TIOKa3aTelsl IPEJIOMIICHHSI CPEJIbI MO/ JSHCTBIEM U3MEHEHUS TEMIIEPATYPhI

0) U3MEHEeHHe NToKa3aTessl MPEJTOMIICHHS Cpebl O/ IeUCTBUEM MPUIIOKEHHOTO (PU3MYECKOro BO3-
JIEUCTBUSA

B) U3MEHEHHUE MOKa3aTels MPEJIOMIICHUS Cpeibl TI0J] ICWCTBUEM MPUIIOKEHHOTO MOCTOSIHHOTO WIIN
MIEPEMEHHOTO IEKTPUIECKOTrO TIOJIS

') U3MEHEHHUE TIoKa3aTess MPeIoOMIICHHS Cpe/ibl o/ AeCTBHEM MarHUTHOTO MOJIS

19. Dddext hoTopedpakiym 3aKI0OUAETCS B USMECHEHUH. . .
a) ONTUYECKOTO MOTJIOIICHUS

0) mokazaTesns MpeIoMIICHUS

B) ONTUYECKOI0 MPOMYCKaHUs

r) K03 puIeHTa cBI3u MO/

20. Cpena, cBOMCTBA KOTOPOI B Pa3IMUHBIX HANPABJICHUAX PA3IMYHBI, HAPUMED, Cpena, KoTopas
JUIsl pa3HbIX HAMpPaBJICHUN CBETOBOW BOJIHBI MMEET Pa3HbIE 3HAYCHMSI MOKa3aTelsl MPeIOMIICHHs], Ha3bIBa-
ercsl...

a) U30TPOITHOM

0) aHM30TPOITHOM

B) OJIHOPOAHOM

T') HEOJHOPOTHOM

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

[TnanapHblli ONTUYECKUN BOJHOBOA: MOJbI BOJHOBOZA - HAIIPABIIIEMBIE, BBITEKAIOIINE, U3JIyYa-
tenbHble; TE 1 TM Monpl; opMupoBaHuEe HaIpaBlIiEMbIX MOJ C HMO3UIMHA T'€OMETPUYECKON ONTUKH U
JUCIIEPCUOHHOE YPaBHEHUE INIAHAPHOTO BOJIHOBO/A. JJIIEKTPOMATrHUTHASI TEOPHUS IIAHAPHOTO JUAJIEKTPH -
YECKOro BOJHOBOJA. BBIBOJ IMCIIEPCMOHHOTO ypaBHEHMS M JUCIEPCUOHHBIE KPUBBIE; HOPMUPOBAHHBIE
napameTpsl U 0000IIeHHbIE TUCTIEPCUOHHbBIE KpUBbIe. [I1aHapHbIe BOJTHOBOBI CO CTYNEHYATHIM U Tpajiu-
EHTHBIM NPOPWIIMU TOKa3aTess mpenomiieHus. JlucnepcuoHHoe ypaBHEHHUE sl TPaJUEHTHOrO IjIaHap-
HOT'O BOJHOBOJA. MexaHu3Mbl IOTEPh CBETA B ONITUYECKUX BOJHOBOAAX. KaHanbHbIE ONTUYECKHUE BOJIHO-
BOJIbI: OCHOBHBIE THIIBI KAHAJIBHBIX BOJIHOBOJIOB; MOJIbI KAHAJIBHBIX ONTHYECKUX BOJIHOBOJIOB.

OcHOBHBIE MaTepHalbl MHTEIPAJIbHOW ONTHKH: aMOP(HbIE JAUIIEKTPUKH, IOIYTIPOBOIHUKOBBIE
MaTepuabl, 3JIEKTPOONTUYECKHE KpUCTaUIbl. MeToapl SMUTaKCuM B (POPMUPOBAHUU IOTYTPOBOJHH-
KOBBIX BOJHOBOJHO-ONTHYECKUX 3J€MEHTOB. MeToabl 1uddy3nun, HOHHOro 0OMeHa, HOHHOM MMIUIaHTa-
uu B (POPMUPOBAHUN BOJIHOBOJIHO-ONTUYECKUX HJIEMEHTOB B IUIEKTPUUYECKUX KPUCTAIUIMUECKUX MaTe-
puanax. TUnUYHBIE XapaKTEPUCTUKU BOJIHOBOJHO-ONTHUYECKHUX 3JIEMEHTOB IIPU MCIOJIb30BAHUU Pa3HbIX
MeTO0B (hOPMUPOBAHUSI.

[TaccuBHBIE BOJOKOHHO-ONTHYECKHE KOMIIOHEHTHl. MeTonbl (OpPMUPOBAHMS, XapaKTEPUCTHKH.
Vnpasinsromye 371eMeHTbl BOJIOKOHHOW ONTUKHU. BOJIOKOHHBIE J1a3ephl U JaTYMKU (U3UYECKUX BEJIIUYMH.

14.1.3. 3auér
1. Iongpuzanus naockux BOJH. JIuHEHas1, KpyroBas, JJUIMIITUYECKAs MOJIsipu3anus. BoipaxkeHus
JUIS TIOJIEW TUIOCKHMX CBETOBBIX BOJIH C 33JaHHOM IOJISPU3ALMEH.
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2. Ilonspu3allMOHHbIE AIIEMEHTHI: TUIEHOYHBIC TOISAPOUIbl, KPUCTAJUIMYECKHE TOISIPU3aTOPHI, (a-
30BbI€ IJIACTUHKU. M3MEHEHHE COCTOSHUS TOJISIPU3AMHU IIOCKOW CBETOBOW BOJIHBI, MPOIIEALICH Yepe3
(ha30ByIO MIIACTUHKY.

3. OTpaxkeHHe U MPeIOMJICHUE CBETa Ha rpaHuile pazzaena. ['opu3oHTadbHas U BEPTUKAJIbHAS T0-
nsipuzanus. 3akod CHemnyca. Yron bprocrepa.

4. IlonHOe BHYTpEHHEE OTPAKEHHUE CBETA HAa TPAHMIIE pa3aeia JUIeKTpuueckux cpen. CTpykTypa
I10JIs1 CBETOBOM BOJIHBI IIPU IIOJITHOM BHYTPEHHEM OTPAXKCHUU.

5. BoJOKOHHBIE CBETOBObBI: OJHOMOAOBbIE 1 MHOTOMOJIOBBIE, CO CTYMEHYAThIM M I'PaJHUEHTHBIM
npoUIIMHU TIOKazaTens npenomieHus. [lonaTue unciioBoit anepTypsl cBeToBosa. Jluctepcus B BOJIOKOH -
HBIX CBETOBOJaX: MEXMOOBasi, XpoMaTuyeckas, MoJsIpu3alliOHHO-MOo0Bas Aucnepcus. GOTOHHO-KPH-
CTaJUTHYECKHE BOJIOKOHHBIE CBETOBOIBI. H(paKkpacHbIe CBETOBO/IBI.

6. [Inmanapubiii ontrudeckuid BoaHOBOA. TE m TM Mozbl, 1MCIEPCUOHHOE YpAaBHEHHE IIAHAPHOTO
BOJIHOBO/IA CO CTYIIEHYATBIM MTPOdUIEM.

7. CxansipHOoe BOJIHOBOE YpaBHEHHE JJISl LMIMHIPUUECKOTO AUAIEKTPUYECKOro BOITHOBOAA. Moabl
BOJIOKOHHBIX CBETOBOJIOB.

8. BonmokoHnHo-onTHuueckue OparroBckue pemerkd. COOTHOMIEHUE IS CBSI3U PE30HAHCHOM JJTMHBI
BOJIHBI C TPOCTPAHCTBEHHBIM MIEPUOIOM. MeTO/IbI U CXeMbl (POPMUPOBAHHS BOIOKOHHBIX PELIETOK.

9. MoayisiTOpsl ONTHYECKOTO M3IIy4eHHS: (ha30BbIN AIIEKTPOONTHUCCKUNA MOIYJSTOP, DIIEKTPOOTI-
TAYECKUI MOIYJISATOP UHTCHCUBHOCTH.

10. BonokoHHbIe Ja3epbl — OCHOBHASI CX€Ma, KOHCTPYKTHUBHBIE JIEMEHThI, 0COOCHHOCTH CXEM Ha-
Ka4YKU MOIIIHBIX BOJIOKOHHBIX JIa3CPOB.

11. Cytb addexra koMOMHAIIMOHHOTO paccessHus (PamMaHOBCKOrO paccesiHusl) M BBIHYKJICHHOTO
KOMOUMHAIIMOHHOTO paccesiHus cBeTa. PamMaHoBCckue J1a3ephl. THIIOBast cxeMa paMaHOBCKOTO Jiazepa.

12. CtpykTypHasi cxema npeoOpa3oBaHusi (HU3NIECKON BETUYMHBI B BOJIOKOHHO — ONTHYECKHUX
narynkax. Kimaccudukanus 1aTYuKoB 1O THITY MOIYJIALIMN CBETOBOM BOJIHBI.

13. BOJIOKOHHO-ONTHYECKUE NATYUKU C aMIUTUTYTHON MOIYJISIUEH: NTaTYMKA TEMIIEpaTypbl 30H-
JIOBOTO THIA U JATYMKA C ONTHYECKUM MPeoOpa3oBaTeieM.

14. BonoKOHHO-ONTUYECKHE AATYMKU MEXaHUUYECKUX BEJTMUUH (YCKOPEHUS, TaBJICHHUS).

14.1.4. Tembl KOHTPOJILHBIX PadoT
MexaHu3Mbl IOTEPH CBETA B ONITUYECKUX BOJIHOBOJAX.
KananbHble oNTHYECKHE BOJTHOBO/IbI: OCHOBHBIE TUIIbI KAHAJIIBHBIX BOJIHOBOJIOB; MOJIbI KaHAJIbHBIX
ONTUYECKUX BOJHOBOOB.
Pacuer xapakTepucTUK MOIYISTOPOB CBETA HA OCHOBE IJIAHAPHBIX ONTHUYECKUX BOJTHOBOOB

14.1.5. Tembl 1a60paTOpHBIX padoT
HccnenoBanre NOISPU3AUOHHBIX CBOMCTB IJIAHAPHOTO ONTHYECKOTO BOJHOBOJA B HUOOATE JIH-
TUS, TIOJTYYEHHOTO METOI0M UOHHOW MMIUTAHTALlUU
HccnenoBanne audpakiuyd CBETOBOTO MyYKa B CPeJie ¢ MEPHOAMYECKON MOTYISIUEH TTOKa3aTems
MPETOMIICHHS
WccnenoBanue miaHapHbIX OTIIMYECKUX BOJTHOBOJIOB

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun; ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHue 110 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

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

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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