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

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

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

PazpaboTuuk:

cTapmmii mpenogasareib kag. I11 C. C. llImaxos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

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

oIl C. M. llangapos
OKCIIepTHI:

npodeccop kadeapsr D11 JI. H. Opnukos

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

1.1. lleau TUCUMIIAHBI
O3zHakomiieHue ¢ oOumu npuHunamMu Oypbe-oNTUKU U OCBOECHUE CTYIEHTaMH METOJIOB, HC-
HOJb3yEMBIX MPH pazpaboTKe, pacuere, UCCIEI0BAHUM M SKCIUTyaTalli ONTHYECKUX U rolorpapuueckux
YCTPOICTB U cucTeM 00pabOTKH, XpaHEHUs U Mepeaayu nH(OpMaLuu.

1.2. 3agaum qMCHUNINHBI
— IIpuobOperenue 3HaHUN O (pU3HMUECKUX OCHOBaX Dyphe-ONTHKHA W MPHHIIMIIAX MOCTPOCHHS
ONITHYECKUX ¥ TOJOrpaUueCKUX YCTPOUCTB U CHCTEM 00pabOTKH, XpaHSHHS U Tiepe1aul HHPOPMAIIHH.

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Jucuumuinza «OnTryeckue Metoisl 00padotku nHpopmanun» (b1.B./1B.6.1) otHocuTes K GI10KY
1 (BapuaTuBHas 4acTh).
[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
tuka, ®usnka, L{npposas 06padboTKa CUTHAIIOB.
[Tocnenyromumu AuCUUIUIMHAMU sBistoTCs: ['onorpadguueckue MeToabl B (POTOHUKE U ONTOMH-
dopmartuke, KorepenTHas ontuka u ronorpadusi, HenuaelHas onTrka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Iponecc n3yueHns QUCIMIUIMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETCHIINI:

— OIIK-1 cnocoGHOCThIO PECTABIATH a/IEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO
KapTUHY MHMpa Ha OCHOBE 3HAaHUSI OCHOBHBIX IOJIOKEHUH, 3aKOHOB U METOI0OB €CTECTBEHHBIX HAyK U Ma-
TEMaTUKH;

—  OIIK-2 criocoGHOCTBIO OCYILECTBIATh MOUCK, XpaHeHUe, 00paboTKy U aHaIU3 MHPOPMALUU
U3 Pa3INYHBIX UCTOYHUKOB M 0a3 NaHHBIX, MPEICTABITH €¢ B TpeOyeMoM (opmaTe ¢ MCIOIh30BaHUEM
UH(POPMALMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;

— TIK-1 cmtocoGHOCTRIO K aHAIM3Y MOCTABICHHON 3314l UCCIIEIOBAaHUN B 00J1aCTH (DOTOHUKHU U
ONTOMH(OPMATUKH;

— TIK-3 cnocoOHOCThIO K MPOBEACHUIO U3MEPEHUH U UCCIIEAOBAaHMS Pa3IMYHBIX OOBEKTOB I10
3aJIaHHOM METOOUKE;

B pesynpTare u3ydeHus IMCIUIIIMHBI 00YyJarOIUNACs TOJIKEH:

— 3HATh QyHIaMEHTaJbHbIC MPUHIHITE Dyphe-ONTHKH, OCHOBHBIE CXEMBI TIOCTPOSHHSI ONTHYE -
CKHX Y TOJOTPapUIECKUX YCTPONUCTB U CUCTEM 00pabOTKH, XpaHEHUS U TIepeaadr HHPOPMAIIUH.

— YMeThb pPacCUMTHIBATh, WCCIEAOBATh W JKCIUIyaTHPOBaTh ONTHYECKHE M Toyiorpaduyeckue
YCTPOMCTBA M CUCTEMBI 00paOOTKH, XpaHEHUS U Tiepenadr HHPOpPMaITUH.

—  BJIa/IeTh COBPEMEHHBIMH NOJXOAaMH, METOIaMU aHAJIM3a U OMUCAHUS DJIEMEHTOB U CHCTEM,
UCTIOJIb3YEeMBIX JJIs1 00pabOTKH, XpaHEHHUs U Tepeaadn nHPOpMaLnu.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuaTopHbI€ 3aHATHS (BCETO) 52 52
Jlexuun 20 20
[IpakTuueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocTosiTenbHas paboTa (Bcero) 56 56
[TonroroBka Kk KOHTPOJILHEIM paboTam 4 4
Brimonnenue noMamrHux 3agaHui
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BrinosnHeHre MHAUBUAYATBHBIX 3aJaHUN 2 2
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 16 16
[IpopaboTka TeKIIMOHHOTO MaTepHralia 4 4
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCoB)

TEOPETUYECKOM YacTu Kypca

[ToaroroBka k MpakTUYECKUM 3aHATUAM, CEMUHApAM 16 16
Bcero (6e3 sx3amena) 108 108
IToaroroBka 1 caya dK3amMeHa 36 36
OO6m1ast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3zgesbl AUCHUIJIMHBI M BUALI 3AHATHI

Paziensl TUCHUIUTAHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.
Tab6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHSITHH

= o = 2 ’<§ % =
o = ) < 2 g 5 5
? S s s S 2 0
HazBanus pa3aenoB 1UCHUIUIUHBI > ® o, o o 9 ==
D) & . . e = = O
= < o = IS = B
£ = S 2 8 £ 3
= R & =
6 cemecTp
1 dypre-onTuka 5 4 4 23 36 | OIIK-1, OIIK-
2, IIK-1, IIK-3
2 OnTruyeckre TpaHCIapaHThI 5 2 0 5 12 |OIIK-1, OIIK-
2, TIK-1, IIK-3
3 Iudpakius cBeTa Ha aKyCTUUYECKHUX 5 4 4 13 26 | OIIK-1, OIIK-
BOJIHAX 2, IIK-1, TIK-3
4 dotopedpakTUBHBIN YPPEKT U TUHA- 5 6 8 15 34 | OIIK-1, OIIK-
MUYecKast rojiorpadus 2, IIK-1, TIK-3
Hroro 3a cemectp 20 16 16 56 108
Hroro 20 16 16 56 108
5.2. Coaep:xanue pa3aejioB JMCHUILIHHBI (110 JEKIIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JEKIHUIM) PUBEICHO B TabmuIe 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faenoB JUCUUIUIMH (10 JICKIHSIM)
3 z S
Q = =
g 25
Ha3Banus paznenos ConepxaHue paziesnoB JUCHUIUTUHBI (0 JIEKLIUSAM) zF &5
=) S E
S
2 X
= S
6 cemecTp
1 dypbe-onTuka [Ipeamet nucummineel U €€ 3agaun. IIpenmer Oypoe- 5 OIIK-1,
ONTHUKH. JIOCTOMHCTBA ONTHYECKUX METOJI0B 00pa- OIIK-2,
6otku uHpopmaruu. [Ipeodpazoanue Oypre B Kore- [K-1, TIK-
peHTHOU ontudeckoi cucteme. [Ipsimoe u oOparHoe 3
npeoOpazoBanue Oypbe B onTuueckou cucrteme. Mu-
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TerpajbHbIC U CHIEKTPaJIbHbIE MPEe0oOpa30BaHUs B OII-
THYECKHUX cucTemax. HTerpupoBaHue JByMEpHBIX
byHKIMH, GunbTpanys, mogaBIeHNe MOCTOSHHOM CO-
cTaBistomiei, tudpdepenpoanre. Berancienne
GbyHKIMi cBepTKU U Koppensiiun. CornacoBaHHas
¢bubTparmys.

Htoro

2 OnTnueckue
TpaHcHapaHThI

@DOTOIUICHKA KaK ONTUYECKUI TpaHCIIapaHT. XapaKTe-
puctuku ¢ororeHkn. @otononumepsl, poTopedpax-
TUBHBIE U (POTOXPOMHBIE MaTepuabl, OTOTEPMOILIA-
CTHKH, KaK ONITUYECKNE TPAHCIIAPAHTHI. AKYCTOOITH-
YECKHUI MOIYJIATOP KaK ONTUYECKUI TPAHCIIAPAHT.

Hroro

OIIK-1,
OI1K-2,
TK-1, TIK-

3 Jlupakimus cBera Ha
AKyCTHYECKHUX BOJIHAX

KavectBennslit ananus qudpakiuy cBeTa Ha aKyCTH-
yeckux BoiHax. Judpakius Pamana-Hara. J{udpax-
uus bparra B u30TpornHoi cpeae. Meroa BOTHOBOTO
ypaBHEHUs. AHAJIU3 COOTHOIICHUH IS T parupo-
BAaHHOTO CBETOBOTO MOJs. D()PeKkTHBHOCTH MHUpPpak-
un bparra. Kosgdumment akyctnaeckoro kauecTna
cpenbl. 3aBUCUMOCTh 2P (HEKTHBHOCTH AUPPAKIIUNA OT
aKyCTHYECKOM MOIIIHOCTH M Pa3MepOB MbE30IPe0o-
pazoBarernsi.

Hroro

OIIK-1,
OITK-2,
TK-1, TTK-

4 ®oropepakTUBHBII
s dexT n TuHaMuIecKas
rosiorpadus

KauecTBeHHOE onucanne OCHOBHBIX A PEKTOB AUHA-
Mudeckoi ronorpadpun. MHTepdepeHins cBeToBbIX
My4YKOB, OCHOBHBIE (pU3HUECKUE MPOLecChl Tpu Pop-
MHUPOBAaHUU JUHAMUYECKUX TOJIOTPAMM, OCHOBHBIE

3¢ dexTh TMHAMHYeCKOo# roiorpadpun. Monenb
30HHOTO nepeHoca. Cxema ypoBHEH, CUCTEMa MaTepH-
aJIbHBIX ypaBHEeHUH. AHanu3 (GoTopedpakTUBHOTO (-
(dhexTa B mpuOIMKEHUH MaJIbIX KOHTPAcTOB MHTEp(de-
PEHIIMOHHOM KapTUHBL. {1 dy3MOHHBIN MeXaHU3M
3anmcu GoropedpakTuBHOM pemeTrku. Dopmupona-
Hue poTopedpakTUBHOM PEIIETKH B TOCTOSIHHOM U
3HAKONEPEMEHHOM BHEUTHUX AJIEKTPUUECKUX MOJISX.
Camoudpaxius cBeTOBBIX BOJH Ha (oTOpePpaKTHB-
HBIX TOJIorpamMMax. YpaBHEHUS CBS3aHHBIX BOJIH.
[Tpubmmxenue Heucromaemon Hakadku. Camou-
(bpaxiusi CBETOBBIX BOJIH Ha poTopedpakTUBHOM pe-
LIETKE MPH JIOKAIBHOM M HEJIOKAJIbHOM TUIIAX HEJH-
HEWHOT'O OTKJIMKA.

Hroro

5

OITK-1,
OITK-2,
TK-1, TTK-

Hroro 3a CEMCECTP

20

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (Mpeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTHTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne paznenoB qaHHON AUCHUIUIMHBL, 1715 KOTOPBIX
HE0O0XOIMMO U3yueHHe 00ECTICUnBAIOLIUX U
Hanmenosaue THCLAIITHH o0ecreuynBaeMbIX TUCIUILIAH
1 2 3 4
[IpeamecTByromue TUCITUTITUHBI
1 MaremaTuka +
2 dusuka + +
3 Hudpoasi 00paboTKa CUTHATIOB +
[Tocnenyromire TUCHUTIITUHBI

1 T'onorpaduueckre MeToabl B HYOTOHUKE U ONTO- . n
nHpOpMATHKE
2 KorepeHTHas onTuka u rojorpadus + +
3 Henuneiinast ontuka

5.4. CooTBeTCTBHE KOMIIETEeHUIM I, JopMHUPyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3yYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX TTPU W3YYCHUU NTHUCUIUILIAHBI, U BUIAOB 3aHS -
TUH

Bunnl zansatuit

DOpMBI KOHTPOJIA

% Kommerenimn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

©)

KonrtponrHnas paborta, Jlo-
MmamrHee 3a1anue, OT4eT mo
WHIAWBUAYAJIbHOMY 3aaa-
Huo, KoHcnekT camonoaro-
ToBKH, OTUeT 10 J1abopa-
TOpHO# padote, Onpoc Ha
3ansaTHsx, Tect, Pedepar

OIIK-2 + + + + Kontponsnas pabora, Jlo-
MarniHee 3ajanue, OTyeT 1no
WHAVNBUIYAIBHOMY 3a]1a-
Huto, KoHcrnekt camonoaro-
ToBKH, OTYeT Mo jadbopa-
TopHOU pabore, Onpoc Ha

3ansaTusx, Tect, Pedepar

IK-1 + + + + KonTponsnas pabora, Jlo-
MalHee 3aganne, OTyeT 1o
MHAUBUAYAIBHOMY 3a]1a-
Huio, KoHcrekT camormoro-
ToBKH, OTUeT 10 J1abopa-
TOpHOH pabdoTte, Onpoc Ha

3aHATHAX, Tect, Pedepar
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I1K-3 +

KonTpoasnas pabora, Jlo-
MalHee 3aganne, OT4yeT 1mo
WHANBUAYAIBHOMY 3a]1a-
Huto, KoHCIIEKT camommoaro-
ToBKH, OTUeT 1o abopa-
TOopHOH padote, Onpoc Ha
3aHATHAX, TecT, Pedepar

6. UuTepakTHBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JJaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
3 = 5
Z = 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 7 & 5
2 2 g
> S 2
(o¥ Q <
= S
6 cemecTp
1 ®dypwe-onTuka [IpoctpancTBeHHast pUIbTpaLKs ONTUYECKUX M300pa- 4 OIIK-1,
JKEHUM OIIK-2,
Hroro 4 1IK-1, ITK-
3
3 dudpakmus ceera Ha | MccnenoBanre akyCTOONTUYECKOTO MOTYJISITOPA OIIK-1,
AKyCTUYECKHUX BOJIHAX Hroro OIIK-2,
ITK-1, TTK-
3
4 ®oropedpaKTHBHBIH HccnenoBanue [uHaMUKH JIBYXITy4KOBOTO B3aUMO- 4 OIIK-1,
s dexT u nTuHaMuYecKas | ACHCTBUS HAa JUHAMUYECKUX OTPaXKaTeIbHBIX TOJIO- OIIK-2,
rojorpadus rpaMMax B KpUCTaJIJIaX CUJUICHUTOB IIK-1, ITK-
HccenenoBanye aMINIATYTHOM XapaKTEPUCTUKHU afall- 4 3
TUBHOTO rojiorpaguyeckoro uHTephepoMerpa B Iu-
POKOM TMHAMHUYECKOM JIHaNla30He
Hroro
Hroro 3a cemectp 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IPpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HanMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)
3 =
3 = =
= 2 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
& 2, S
> (a9 =
Y o 2
= S
6 cemecTp
1 ®ypbe-onTuka IIpeobOpazoBanue Pypbe B KOTEPEHTHOM ONTUYECKOI 4 OIIK-1,
CHCTEME. OIIK-2,
Hroro 4 ?K_l’ IIK-
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2 OnTuyeckue Onrtudeckue TpaHCIapaHThl 2 OIIK-1,
TpaHCHapaHThI Hroro OIIK-2,
[K-1, TTIK-
3
3 Iudpakmus ceera Ha | [ludpaxius bparra B uzorponHoii cpene. Kommneap- 4 OIIK-1,
AKyCTUYECKHX BOJIHAX Hast U PaKIUsL. OIIK-2,
Hroro 4 I1K-1, HK-
3
4 ®oropepakTUBHBII Juddy3nonnsiii Mexanu3Mm 3anucu GotopedpaKkTuB- 6 OIIK-1,
3¢ ekt u nuHaMuyeckas |HoM pemeTku. CaMoaqu@pakiiys CBETOBBIX BOJIH HA OIIK-2,
rosiorpadus (oTopedpakTUBHBIX TOJIOTPAMMAaX. IK-1, TIK-
Hroro 3
Hroro 3a cemectp 16

9. CamocrosiTesibHasi padora
Bunasl camocTosiTenbHO# paboTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Bubsl caMoCTOsITeIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH

O (&)
= z S
: i
Buasl camocTosTEIbHOM & > 0
Ha3Banwus pa3zzaenos = o = DopMbI KOHTPOJIS
paboThI L § 2
X o =
al e g
= S}
6 cemecTp
1 dypoe-onTrka [ToaroroBka k mpakTuue- 4 |OIIK-1, |domariHee 3a1aHue,
CKHMM 3aHSITHSIM, CEMHHA- OIIK-2, KoHcnexT camonoaroros-
pam IIK-1, ku, KonTponpHas pabora,
1IK- n Ha 3aHITusaX, OT-
CamocrosarensHOE H3yye- 4 3 Onpoc na 3a O
HUE TeM (BOIPOCOB) TEOpE- Her 1o HHI([;I BHﬂyaﬂbH%My
. HU TYET 11 -
TUYECKOH YacTH Kypca 3afia Ioj CT 10 1800
paTtopHoii pabote, Pede-
[TpopaboTka TeKIHOHHOTO 1 par, Tect
Marepuaia
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Brimonxnenune nomanrHux 8
3aJaHuN
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 23
2 Onruyeckue [ToaroroBka k mpakTuue- 2 OIIK-1, |JlomamHee 3a1aHue,
TpaHCHapaHThI CKHUM 3aHSATHSM, CEMHUHA- OIIK-2, |KoHcIEeKT caMOIIOArOTOB-
pam IIK-1, ku, Onpoc Ha 3aHATHSIX,
CamocrosTenbHOE U3yye- 2 TIK-3 Pedepar, Tect
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTh Kypca
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia

CornacosaHa Ha noprane Ne 28121 8



Htoro

3 Hudpakmus cBeta Ha [ToaroroBka Kk mpakTuue- 4 |OIIK-1, |[omamnee 3agaHue,
AKyCTUYECKHMX BOJHAX CKHM 3aHATUSAM, CEMHHA- OIIK-2, |KoHCHEKT caMONoAroToB-
pam IIK-1, ku, KoHTponpHas padora,
[TpopaboTka JIEKIIUOHHOTO p TIK-3 Onpoc Ha saHsTHsX, OT-
4eT [0 WHIUBU BHOM
MaTepuana CT 10 MHMBUIYAIIbHOMY
3aganuto, OTuer no snabdo-
OdopmiieHne 0T4ETOB 110 4 patopHoii paGore, Tect
nabopaTOpHBIM paboTam
Brinonnenue nHAMBUAY- 2
aNbHBIX 3a/1aHUN
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 13
4 ®oropedpakTUBHBII IToaroroBka K mpaxkTuye- 6 |OIIK-1, |/lomamHee 3anaHue,
3¢ dexT u TMHaMuYecKass | CKUM 3aHSTHSIM, CEMUHA- OIIK-2, |KoHCIeKT caMOmoAroToB-
rosiorpadus pam IIK-1, k1, KontponbHas pabora,
TIK- I Ha 3aHsaTusx, Ot-
[TpopaboTka JIEKITMOHHOTO 1 3 Onpoc na 633 ’P
4eT 1o 1JabopaTopHoil pa-
Matepuana CT 10 JIabOpaTOpHOH p
oote, Tect
OdopmiieHre 0TYETOB TIO 4
naboparopHbeIM paboTam
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hroro 15
Hroro 3a cemectp 56
[lonroroBka u ciaya sK3a- 36 DK3aMeH
MeHa
Hroro 92

10. KypcoBasi padota (mpoekT)

He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

o o MakcHuMabHBIN
N MaxkcHMalIbHBIA MaxkcuMabHbIiI
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
6 cemecTp
Jomarraee 3aganue 2 2 4
KoncmiekT camommoaroros- 1 1 1
KU
KonTponbHas pabota 5 5 10
Omnpoc Ha 3aHATHAX 1 1 1 3
OTuer no MHIUBUAYATb- 5 5 5 15
HOMY 33/IaHUIO0
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OtyeT no nabopaTopHOM 5 5 10
pabore

Pedepar 10 10
Tect 5 5 5 15
Hroro makcumym 3a nepu- 19 24 27 70
on

DK3aMeH 30
Hapacraromum utorom 19 43 70 100

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. Hdy6numes IO.H. Teopust u mpeoOpa3oBaHUE CUTHAIOB B ONTHYECKHX CHCTEMax : YueOHOe
nocobwue. 4-¢ u3z., ucnp. u gon. — CII6. : U3garensctBo «Jlawby, 2011. — 368 c., ISBN 978-5-8114-
1156-6 [Onektponnbiii pecypc] - Pexum goctyma: http://e.lanbook.com/books/element.php?
pll_cid=25&pll 1d=698 (mara obpamenus: 24.06.2018).

2. ®@otopedpakTuBHBIE dPPEKTH B IESKTPOONTUUECKUX KpHCTALIAX @ Y4eOHOoe mocodue /
[[Tarmapos B. M., Manaens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1553 (nata obpamenus: 24.06.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. TIlyroBkun A.B., Cepebpennukos JI.A., Hlannapos C.M. BeeneHnue B onTHuecKy0 00paboTKy
unpopmarun. — Tomck: U3n-Bo TI'Y, 1981. — 60 c. (Hanuuue B 6ubmmotexke TYCYP - 28 5k3.)
2. Iluxtua A.H. OnTtuueckas ¥ KBaHTOBas 3JEeKTpoHMKA. YueOHUK Juisi BY3oB.- M.: Bricias
mikona, 2001. — 574 c. (manuune B 6ubnmorexke TYCVYP - 147 5k3.)
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3. B3aumoneiicTBHE CBETOBBIX BOJH Ha OTPa)KaTENbHBIX roJOrpaUuecKux peleTkax B Kyonue-
ckux ¢oropedpakTUBHBIX KpucTaiuiax : coopuuk crareit / E. FO. Arees [u ap.] ; pen.: C. M. lllannapos,
A. JI. Tonctuk ; @enepaibHOE areHTCTBO MO 00pa30BaHuI0, TOMCKHIA TOCYIApCTBEHHBI YHHBEPCUTET CH-
CTEM yTpaBJICHUS U paguo3aeKTpoHuKH. - Tomck : TYCVYP, 2007. - 99 c¢. (nanuuue B Oubmmorexke TYCYP
- 82 9K3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Onruyeckue MeToapl 00pabOTKU HMHPOpManuu: MeToauuecKre yKazaHhs K MPaKTUYECKUM
3aHITHSIM U TI0 CAMOCTOSATENBHON paboTte ais cTyaeHToB HanpasieHus 200700 "dotoHuka 1 onTonHpOp-
Mmatuka" / - 2014. 28 c. [DaexrponHslid pecypc]| - Pexxum mocryna: https://edu.tusur.ru/publications/4128
(mata obpamenwus: 24.06.2018).

2. IlpoctpanctBeHHas (UIbTpalMs ONTHYECKUX M300paxeHuii: MeToauyeckue yka3zaHus K Jia-
OopatopHoii pabore o kypcam "Ontuyeckue MeToabl 00padoTku uHGopMauu" 1 "AKyCTOONTHYECKUE
MeTo/ibl 00paboTku nHbopMaru" it cTyeHToB HanpasieHuid 210100 "DiekTpoHuKa U HAaHOXJIEKTPO-
Huka" 1 200700 "®oronuka u onrouHpopmaruka" / IlImakos C. C., lanmapoB C. M. - 2014. 15 c.
[OnekTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/4125 (mara oOpareHus:
24.06.2018).

3. MHccnenoBanue akycTOONTHYECKOro MOAyJsTOpa: MeToauueckue ykasaHHs K J1abopaTOpHOI
pabote o kypcy "Onrudeckue Metoasl 06padotku nHpopMamu" u "AKyCTOONTHYECKHE METOBI 00pa-
6otkn mHpopmaruu" st cryaeHToB HampasiaeHus 210100.62 — DiekTpoHWKa W HAHOIJICKTPOHHKA /
[Mannapos C. M., bypumoB H. U. - 2014. 13 c. [DnexrpoHHbii pecypc| - Pexum nocryma:
https://edu.tusur.ru/publications/4140 (nara ob6pamenus: 24.06.2018).

4. WccrnenoBaHue TUHAMHUKHU JIBYXITYYKOBOTO B3aUMOJICHCTBHSI Ha JMHAMHUYECKHX OTpPa)KaTeib-
HBIX TOJIOTpaMMax B KpHUCTaJUIax CHIJICHUTOB: MeTouueckue yKa3aHus K JjadopaTopHoi padoTte ist Ma-
rucTpoB no HampasneHuto 12.04.03 «Doronuka u ontoundopmarukay / [lImakos C. C., Hlanmgapos C. M.
- 2015. 22 c. [DnexkrponHbIi pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/5961 (mata 06-
pamenusi: 24.06.2018).

5. MHccnenoBanue aMILTUTYIHOM XapaKTEPUCTHKH alaliTUBHOTO rosnorpaduyeckoro uHTepdepo-
METpa B MUPOKOM JUHAMHYECKOM JMana3one : MeToquueckue yKa3anus K laboparopHoit padore / [1Ima-
koB C. C., MlangapoB C. M. - 2012. 16 c. [DnektpoHHslii pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/1765 (mara oopamenus: 24.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE IIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeTOqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 37I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALIMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3y4eHUH JUCUUIUIMHBI PEKOMEH]IYeTCSl UCIOIb30BaTh 0a3bl JaHHBIX, HHPOPMAIIUOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYITI
https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YyebOnas madoparopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHHE AJI1 KypCOBOTO MPOEKTUPOBAHHUS (BBITIOTHEHUS Kyp-
COBBIX PabOT), TOMEIIEHHUE ISl TPOBEICHHSI TPYNIIOBBIX U MHIUBUAYATLHBIX KOHCYbTAIHNA

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 110 aym.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopHsbie cTeHbI (6 MmIT.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemenue ans xpaHeHust yaeOHOTO 000PYIOBaHMUS;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

VYyeOnas naboparopust

yueOHasi ayTUTOpus JAJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs IS TIPO-
BEJICHMSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIIEHHE JJI1 KypCOBOI'O MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX Pa0OT), MOMEIEHHUE I IPOBEICHHS IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYAbTAIIMN

634034, Tomckast o6mactb, . Tomck, Bepmuauna ynuna, a. 74, 110 ayz.

Onucanue uMeronierocs 000pya0BaHuUs:

- JJaboparopusie cTeHab! (6 mT.);

- 3meputenbHbie TpUOOPHI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambs OCK-4;

- [Tomemenue ns xpaHeHust yueOHOro 000pyI0BaHMUS;

- Kommuiekt crienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenoaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe o0ecreyeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIBIOTEPHBIE KJIacchl),
PacIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexkr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast ob6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

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

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. Ha xakue THIBI MOYKHO pa3AeuTh ONTHYECKUE YCTporcTBa 00paboTkH nHpopmanun?

1) KorepenTtHsie

2) HekorepeHTHbIE

3) l'onorpaduueckue

4) UndopmarnimoHHbie

2. YTO BBIMOJHSIET POJIb BPEMEHHBIX YacTOT Npu npeoOpa3oBaHuu Pypbe B KOTE€PEHTHOM cucTe-
me?

1) YacToThl CBETOBBIX BOJH

2) HanpapneHus: pacripoCTpaHEHHs CBETOBBIX BOJH

3) JlmuHa BOJIHBI CBETOBOM BOJTHBI

4) CrieKTp 4acTOT CBETOBBIX BOJIH

3. Kaxoil ontuyeckuii aneMeHT BhINONHAET peodpa3zoBanue Dypre?

1) OnTrueckuii TpaHcmapaHT

2) AudpakiroHHas pemerka

3) ColGuparormas arMH3a

4) YerBepTbBOIHOBAA IIIACTUHKA

4. Kakum 00pa3oM BBIIIOJHUTH MPOCTPAHCTBEHHYIO ONTUYECKYIO (GMIIBTPALIMIO B KOT€PEHTHOMN OI1-
TUYECKON CUCTEME, COCTOSIIIEN U3 ABYX JIUH3?
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1) [TonGopoM MOTOKHUTETHHBIX JINH3

2) YCTaHOBKOHW B CHEKTPAIBHYIO TUIOCKOCTh MPOCTPAHCTBEHHOTO (DHIIBTpA C COOTBETCTBYIOIICH
byHKIHEH MPOyCcKaHus

3) M3MeHeHneM pacCTOSHUS MEXy MOJIOKUTEIbHBIMY JIMH3aMHU, UCIIOJIb30BAHHBIMU B CUCTEME

4) V3meHeHneM AJIMHBI BOJHBI CBETOBOIO IMy4YKa KOF€PEHTHOIO MCTOUYHUKA CBETA, UCIIOJIb3YEMOIO
B CHCTEME

5. Kakum 00pa3zoM moJaBisieTcsl MOCTOSIHHASL COCTABJISIONIAsi B KOT€PEHTHOW ONTHYECKOW CHCTe-
me?

1) IlomenieHneM B CHEKTPAIbHYIO IUIOCKOCTh B TOUKY ¢ KoopauHaTtamu wxl = wyl = 0 Henpo-
3payHoOro SKpaHa

2) IlomemnieHreM B CIIEKTPANIbHYIO IIOCKOCTh TpebeHuaToro Guibtpa

3) IlomenieHneM B CIEKTPATIbHYIO INIOCKOCTh (DUIIBTPA C MIPSIMOYTOJIbHBIM OTBEPCTHEM Pa3MepaMu
axb

4) IlomereHreM B CIEKTPAIBHYIO IUNIOCKOCTh (PUIBTPA C MPSIMOYTOJIbHBIM HE MPO3PAauyHbIM 3Kpa-
HOM pazMepamu a X b

6. Kakoit ¢punbTp MOXKET OBITh HCTIONB30BAH ISl BRITIOJTHEHUS oniepanuu nuddepeHupoBanms?

1) DkpaH, NPO3payHOCTh KOTOPOTO YBEIMYUBACTCS OT LIEHTPA K KpasM M MOJIYBOJIHOBas (a3oBas
IUTACTHHKA, PACHOJI0KEHHAsI B 00JIACTH MOJIOKUTEIbHBIX YaCTOT

2) DkpaH, NPO3pPavHOCTh KOTOPOTO YMEHBIIIAETCS OT LIEHTPa K KpasM U IMOJIyBOJIHOBas (a3oBas
IUTACTHHKA, PACHOJI0KEHHAs! B 00JIACTH OTPHULIATENIbHBIX YaCTOT

3) DxpaH, MPO3pavyHOCTh KOTOPOTO YBEIMUYUBACTCS OT LIEHTPA K KpasM M MOJIYBOJIHOBas (a3oBas
IUTACTHHKA, PACIOJI0KEHHAsl B 00JIACTH OTPHULIATENIbHBIX YaCTOT

4) DxpaH, IPO3PAYHOCTh KOTOPOTO YMEHBIIAECTCS OT LIEHTPa K KpasM M IOJIyBOJHOBas (a3zoBas
IUTACTHHKA, PACHOI0KEHHAsI B 00JIACTH MOJOKUTEIBHBIX YaCTOT

7. Kak onpeznenseTcss MOIYISAIIMOHHAS XapaKTepPUCTHKA (DOTOTIIICHKH?

1) Kak oTHOIIEHNE MHTEHCUBHOCTH CBETA MOCJIE U IO IUIEHKU

2) Kak oTHOILIEHHE KOMIUIEKCHBIX AMIUIUTY]l CBETA J0 U MOCJE MICHKU

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

4) 'HTEHCUBHOCTBIO MPOIIECANIEH CBETOBOW BOJIHBI UepE3 MIICHKY

8. B uem ¢pusznueckuii cMbICI MIIOTHOCTH MOYEPHEHUS (POTOTIICHKHU?

1) Macca cepebpa, ucronb3oBaHHas B POTOTUICHKE

2) [1noTHOCTH MOYepHEHUs (POTOIUICHKH MTPONOPIMOHANIbHA Macce cepedpa Ha eTUHHILY TUTOIIaan
HPOSIBIIEHHOTO HEraTuBa

3) IInouane NposIBICHHOTO N300paykeHHs Ha (POTOIUICHKE

4) KonnvecTBeHHas: Mepa, ONpeAesstoNias BO3MOKHOCTb MCIIOIb30BAHUS (DOTOIUIEHKHU MPH 3aIlu-
CH ONTUYECKUX TPAHCIIAPAHTOB

9. Yem ompenensercs Ga3zoBasi XapaKTepUCTUKa POTOTUICHKHN ?

1) OTHOLIEHNEM MHTEHCHUBHOCTH MaJaouiei Ha (OTOMICHKY CBETOBOM BOJHBI K MHTEHCUBHOCTH
MPOIIEAIIECH CBETOBOM BOJHBI

2) HarypanbHbIM JIOTapr(MOM OTHOIIEHHUS] MHTEHCUBHOCTH IMPOIIENICH CBETOBOI BOJHBI Yepes
(GOTOIUIEHKY K MHTEHCUBHOCTH Ia/Iatolei Ha (POTOIUIEHKY CBETOBOM BOJIHBI

3) OTHOIIEHNEM WHTEHCUBHOCTHU NPOILEAIICH CBETOBOM BOJIHBI Yepe3 (DOTOMICHKY K WHTEHCUB-
HOCTH Tajaronieii Ha GOTOIIICHKY CBETOBOM BOJTHBI

4) BennunHo# (a30BOro cABUra CBETOBOI BOJIHBI IIPU MPOXOKICHUN Yepe3 (POTOIUICHKY

10. Yto xapakTepu3yeT MpOCTPAHCTBEHHO-UYACTOTHAS XapaKTEPUCTHKA (HDOTOTIIICHKH?

1) KoHTpacTHOCTH BOCTIpOHM3BENCHHS N300paskeHHS

2) YUeTKoCTh BOCTIPOM3BOJIUMOTO H300paKEHUS

3) TounocTth Bocnpou3BeeHUs (POPMBI CUTHAJIA TIPH 3aIUCH

4) Maccy cepebpa, UCIOJIb30BaHHYIO B (DOTOIIJICHKE

11. Yo meHsieTcs B POTOXPOMHBIX MaTepuaiax npu 00JydeHUN CBETOM?

1) CiexTp nmoriomeHus

2) Iloxa3zaTenp npeaoMIIeHUS

3) TommuHa GOTOXPOMHOTO MaTepuaia
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4) CrpykTypa MaTepuana

12. Ha yem ocHOBaH NPUHIMN AEHCTBUS aKyCTOONTHYECKOTO MOYJISITOpa CBETa?

1) Ha siBnenun nudpakiuu cBeTa Ha YIbTPa3ByKOBBIX KOJIeOaHHIX

2) Ha sBnenuu camonudpakiiui CBeTa B MaTepuase akyCTOONTHUECKOr0 MOAYISTOpa CBeTa

3) Ha siBineHun uHTEpQEepeHIIMN CBETA MIPU MPOIYCKAHNH YIbTPa3BYKOBBIX KOJIeOaHHN yepes aKy-
CTOONTHYECKUI MOIYJISTOP CBETA

4) Ha siBnenuu audpaxiiyu cBeTa Ha Tojorpamme

13. Yro Ha3wpIBalOT aHOMAJIbHOU Audpakuueit bparra?

1) Audpaxums, npu KOTOpoi AudpakIMOHHAS KAPTUHA COAEPKUT HAOOP MU PAKIIMOHHBIX MaKCH -
MYMOB

2) U3orponnas nudpakuus bparra

3) Audpakuus, npu KOTopoil magaronias u qudparupoBaHHas BOJIHBI UMEIOT Pa3Hble THIIbI

4) KonnuneapHast qudpakuus

14. Kakue ronorpaMmMbl Ha3bIBalOT AMIUTUTYIHBIMU ?

1) l'onorpaMMa npu NpOXOXAEHUU CBETOBOW BOJIHBI Yepe3 KOTOPYIO aMIUIMTYZAA TOW BOJIHBI HE
WU3MEHSIETCS

2) T'onorpamma, moslyuyeHHasi B pETUCTPUPYIOILEH cpelie, B KOTOPOH IO BO3JCHCTBUEM UHTEpde-
PEHLMOHHOTO MOJI IPOU30LUIM U3MEHEHUS MT0Ka3aTess MPEJIOMIIEHUS WM TOJIIMHBI MaTepuaia

3) lonmorpamma, mony4deHHasi B perUCTPUPYIOLICH cpee, B KOTOPOH IMoJ BO3AeHCTBIEM HHTEpde-
PEHIIMOHHOTO TOJISl TPOU3OILITN U3MEHEHHS KO3 GUIIMEHTA MOTJIOMICHUS

15. daiite onpenenenue audpaximoHHON 3P PEeKTUBHOCTH TOIOTPaMMBbI

1) OTHOIIEHNEe WHTEHCUBHOCTH BOCCTAHOBJICHHOU B TIpoliecce Mu(pakiuy MpeaMeTHON BOIHBI K
MHTEHCUBHOCTH NAJAIOIIEH Ha TOJIOTPAMMY OIIOPHOM BOJIHBI

2) OTHOIIEHNE WHTECHCUBHOCTU TAJAIONIEeld HA TOJOTPAaMMY OMOPHON BOJIHBI K WHTEHCHBHOCTH
BOCCTAHOBJICHHOH B Iporecce Tu(pakinuy MPeIMETHON BOIHBI

3) Cymma MHTEHCHBHOCTEH IMaJalolIe Ha TOJIOTpaMMY OIIOPHOM BOJHBI M BOCCTAHOBIICHHOW B
nporiecce AU(PpaKIuy MpeIMETHON BOTHBI

4) Pa3HOCTh MEXIy HHTCHCUBHOCTSIMHU MMAIAIOIICH Ha TOJI0TrPaMMy OIIOPHOM BOJIHBI 1 BOCCTAHOB-
JICHHOM B mporiecce Au(paKkuy MpeIMeTHON BOTHBI

16. B uem 3axmrovaercs GporopedpakTuBHbIN 3P hexT?

1) B n3MeHeHuu ynpyrux KOHCTaHT ONTUYECKOM Cpebl O] IEHCTBUEM CBETA

2) B usmenennn kodhGunreHTa MOrJIOMEeHHs ONITUYECKOM CPEIbI O] IHCTBHEM CaMOTo CBETa

3) B usMeHneHuu nokasarens MpeioOMJICHHUs] CBETa ONTUYECKOM Cpeibl MoJ1 JEHCTBUEM CaMOTO CBe-
Ta

4) B nu3MeHeHnu (Ga3zoBOro CIBUTra CBETOBOW BOJIHBI IPU MPOXOXKIECHUH CBETA Yepe3 OMTUYECKYIO
cpeny

17. Kakue rosorpaMmsl Ha3bIBatOT IPOITYCKAIOLUMU?

1) Tonorpamma, copmrpoBaHHasi CBETOBBIMH BOJIHAMHU 3HAKH MPOEKIUU BOJIHOBBIX BEKTOPOB,
KOTOPBIX OJJUHAKOBBI

2) JlroOast aMImuTyiHas TOJIOTpaMMa Ha3bIBACTCS TIPOITYCKAIOIIICH

3) T'onorpamma, copMupoBaHHasi CBETOBBIMHM BOJHAMM 3HAKU IMPOEKIMHM BOJHOBBIX BEKTOPOB,
KOTOPBIX POTUBOMOJIOKHBI

4) TonbKo (pa30BbIe TOIOTPAMMBI SBJISIFOTCS MPOIYCKAIOIIUMU

18. Kakue ronorpaMMbl Ha3bIBAIOTCS OTPAXKATEIbHBIMU?

1) JIroGbie ammmuTyqHbIE U (ha30BBIE TOIOTPAMMBbI

2) I'onorpamma, copmupoBaHHasi CBETOBBIMHM BOJIHAMU 3HAKH MPOEKIUU BOJIHOBBIX BEKTOPOB,
KOTOPBIX OJJUHAKOBBI

3) Tonbko (ha3oBbIE TOIOTPAMMBI

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

19. Kakoe B3auMozelicTBrE Ha3bIBatOT IOIYTHBIMU?

1) B3aumoneiicTBre ABYyX CBETOBBIX BOJH Ha TojiorpaMMe, ChOPMHPOBAHHON STHMHU K€ CBETOBBI-
MU BOJIHAMU

2) B3aumonelicTBHE JBYX CBETOBBIX BOJH Ha ToJIorpaMMe, ChOPMHPOBAHHON STHMHU K€ CBETOBBI-
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MU BOJIHAMH 3HaKU IPOEKIIUH BOJIHOBBIX BEKTOPOB, KOTOPBIX TPOTUBOIOIOKHbI

3) B3zaumopeiicTBre ABYX CBETOBBIX BOJIH Ha rojiorpamMmme, C(OpMHUPOBAHHOW STUMH K€ CBETOBBI-
MU BOJIHAMH 3HaKU IPOEKLIUH BOJHOBBIX BEKTOPOB, KOTOPBIX OJJMHAKOBbI

4) B3auMopeicTBIE JBYX CBETOBBIX BOJH Ha TojiorpaMMme, c(hOpMHUPOBAHHOMN TOJBKO IJIOCKUMH
CBETOBBIMU BOJIHAMU

20. Jlygst 9ero MCIoJIb3yIOTCS TPHOIMKEHHS] MaJIbIX KOHTPACTOB MHTEP(EPEHIIMOHHON KapTHUHBI
IpY aHaJIu3e mpolecca rojorpapuueckon 3anucu?

1) st momy4yeHus nepBoi TapMOHUKH TTOJISI POCTPAHCTBEHHOTO 3apsiaa

2) Jlna aHanu3a MpOIECCOB MEpeHoca 3apsaa npu (HOpPMUPOBAHUN TUHAMUYECKOH TOIOTpaMMBbI
MyTeM JMHEeapu3aluy CUCTEMbl CKOPOCTHBIX YpaBHEHUMN

3) Jlnst onmucaHus SBICHUA caMoIupakiiuu

4) [1ns BeiBosia GOpMYJIbI, OMUCHIBAIOIIEH U3MEHEHUS TIOKA3aTeNsl MPEIOMIICHUS CPEJIb

21. Kak yctpansiercst 3pQeKT 3KpaHupoBaHUs MpH ApeiihOBOM MeXaHU3ME 3alUCH FOJIOTPaMMBbI?

1) YMeHbIIeHHEM BHEIIHETO HAPSKEHUS, 101aBaéMOT0 Ha KPUCTAILIT

2) OgHOPOAHOM 3aCBETKON CBETOBBIMU IIyYKaMH BCETO MEKAIEKTPOJHOTO IPOMEXKYTKA

3) VYBenu4yeHHeM 3IEKTPOJIOB, MPUKIAIbIBAEMBIX K KPUCTAILTY

4) 3meHeHneM MaTepuaia JIEKTPOJ0B, IPUKIAIbIBAEMbBIX K KPUCTAILTY

22. 3a cueT 4ero MpouCXoIsAT U3MEHEHHSI MHTEHCUBHOCTH BOJIH, (DOPMUPYIOMIUX TOJIOTpaMMy?

1) 3a cuer mpuIOKEHUS K KPUCTAJUTY IOCTOSTHHOTO BHEITHETO HANPSKEHUS

2) 3a cyeT MpUIOKEHUS K KPUCTAJUTY 3HAKOIIEPEMEHHOTO BHEIITHETO HANPSXKEHUS

3) 3a cyer sABJIECHUS MEPEKAYKU SHEPTHH U (a3bl

4) 3a c4eT OTHOPOTHOM 3aCBETKH KpHCTALIa

23. Yro xapakTepu3yeT SKCIOHEHIMAIbHBIN K03 uumeHt npyxmyukoBoro ycuiaenus OPK?

1) XapakrepusyeT ONTUYECKUN KPUCTAILT

2) XapakTepu3syeT nepekayxy ¢a3pl U3 OMOPHOTO MyYKa B CUTHAIbHBIN

3) XapakTepu3yeT JIOKaIbHYI KOMIIOHEHTY (OTOpePPAKTUBHOTO OTKIIMKA

4) XapakrepusyeT yCwiIeHHe ¢1ad0ro CUrHaJIbHOTO MyYKa 10 MHTEHCUBHOCTH

14.1.2. Jxk3aMeHaLIOHHbIE BONPOCHI

1. locTOMHCTBA ONTUYECKUX METOIOB 00pabOTKH MH(POPMAIIUH.

2. IlpeoGpa3zoBanue Pypbe B KOTEPEHTHOM ONTHYECKOM CUCTEME.

3. IIpsimoe u o6parHoe rpeodpa3oBanre Pypbe B ONTUUECKON CHCTEME.

4. nTerpanbHble U CHIEKTpaJIbHbIe TPeoOpa30BaHusl B ONTUYECKUX CHCTEMaX.

5. UnTerpupoBanue 1ByMEpPHBIX GYHKIUN, QUIbTPALIMSL.

6. VIHTerpasibHble U CIIEKTPaJIbHbIE IPEOOPa30BaHUs B ONITUYECKUX CUCTEMAX.

7. IlogaBrieHre MOCTOSIHHOM COCTaBIISAIONICH, TudpepeHnnpoBanue.

8. MHTerpanpHble U CIIEKTpajIbHbIE IPE0OpPa30BaHUS B ONTHYECKUX CUCTEMAX.

9. Beiuncnenue QpyHKIUN CBEPTKU U KOPPEISLIIHU.

10. UnTerpanbHble U CIEKTpallbHble MPeoOpa3oBaHus B ONTUYECKUX CHCTEMaX.

11. CornacoBanHasi puiIbTpaIusi.

12. Ontnueckue TpancnapaHTsl. DOTOIIEHKH.

13. Ontuyeckue TpancnapanTel. Hecepebpenbie maTepuraribl.

14. Ontrueckue TpaHcnapaHTbl. AKyCTOONTHYECKUE MOAYJISATOPBI.

15. udpakuus cBera Ha aKyCTHUYECKHMX BOJHAaX. KauecTBeHHBbIH aHanu3 audpakuuy cBeTa Ha
AKyCTHUYECKHX BOJIHAX.

16. Iudpakuus ceta Ha akycTHueckux BosnHax. udpaxmus Pamana-Hara.

17. dudpakuus bparra B U30TponHO# cpenie, METO BOITHOBOTO YPaBHEHHUS.

18. udpakmus bparra B M30TpPOMHON cpejie, METO BOJHOBOTO ypaBHEHUs. BwiBon ypaBHEHUN
CBSI3aHHBIX BOJIH.

19. ludpaxmus bparra B M30TPOIMHON Cpelie, METOJ] BOJTHOBOTO ypaBHEHUS. AHAIN3 BhIpaKEHUN
Ui AU(parupoBaHHOTO CBETOBOTO MOJISL.

20. DddexruBHoCcTh Udpakimu bparra. KoaddumnuenT akycroontudeckoro kauectsa cpeabl M2.

21. D dextuBHOCTH TUdpakuuu bparra. 3aBucumocts 3PpPeKTuBHOCTH AUPPAKIUK OT aKycTHYE-
CKOW MOIIIHOCTH U pa3MepoB MbE30IpeoOpa3oBaTels.

22. YacToTHast 3aBUCUMOCTb 3PPEKTUBHOCTH aKyCTOONTHUYECKOTO B3aMMO/ICHCTBHS.
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23. Apromnoactpoiika yria bparra ¢asupoBanHbIMU peoOpazoBaTeIsIMU aKyCTHIECKUX BOJIH

24. AKyCTOONITUYECKUE aHAIIN3ATOPhI CIIEKTPa paIMOCUTHAJIOB.

25. KagecTBeHHOE ONUcaHne OCHOBHBIX 3()()EeKTOB JMHAMUYECKON rojorpaduu.

26. UnTepdepeHiys CBETOBBIX IyYKOB, OCHOBHbBIE (PU3MUYECKHE MpOLECcChl NPpH (HPOPMHUPOBAHUU
JTUHAMAYECKHX TOJIOTPaMM.

27. OcHoBHBIE 3G HEKTh AMHAMUYECKOU rojorpaduu.

14.1.3. Tembl HHANBUAYAJIbHBIX 321aHUI
Paznen 1. ®ypre-ontuka
1) Haiinure pacnpenenenue nojsi B KOTEPEHTHON ONTHYECKON CHCTEME B CIIEKTPaIbHON ILIOCKO-
CTH, €CJIM B CUTHAJIBHOM IUIOCKOCTH IOMEIIEH TPAHCIAPAHT, NPEACTABIISAIONINN TOHKUNA HENPO3padHbIi
9KpaH ¢ OTBEPCTHUEM MPSMOYTOJIbHOM (hOpMBI, LIEHTp KoToporo pacrosoxeH npu x1=0 u y1=0. Pazmepst
HKpaHa COCTaBISIOT a =2 MM 110 ocu X1 u b = 0,2 MM 1o ocu yl. [IpoBeauTe aHaau3 pacupeaeaeHUs aM -
IUIMTYbl U HHTEHCUBHOCTH CBETA B CIIEKTPaJIbHOM Tu1ockocTH i 650 uM u 40 cm.

2) Haiinure B aHaJIUTHUYECKOM BUJIE pacHpe/iesieHUE Mo B KOT€PEHTHOW ONTUYECKON CHCTEME B
CIEKTPAJIbHOM IUIOCKOCTH, €CJIM B CUTHAJIbHOW IJIOCKOCTH IOMEILIEH TPAHCIApaHT, MPEACTABIIIOMNN
TOHKHI HENPO3payHbIil SKpaH C OTBEPCTHEM MPSAMOYTOJIbHOU (POPMBI, HEHTP KOTOPOTO PACIONIOKEH IpU
x1 =a0 uyl =0, rne a0 = 1 mm. Pa3meps! otBepcTus coctapusatotr a = 0,2 MM 1o ocu x1 u b = 2 MM no
ocu yl. IlpoBeaure ananus pacnpeaencHus: aMIUIUTYIbl 1 UHTEHCUBHOCTH CBETA B CIIEKTPAIbHOMN ILIOC-
koct Wt A =532 umu F =20 cMm.

3) Haiinure B aHaMUTUYECKOM BUJIE pacIpeesieHHe MO B KOTepeHTHOM ONTUYECKOH CUCTeME B
CHEKTPAJIbHOM IUIOCKOCTH, €CJIM B CUTHAJIbHOW IJIOCKOCTH IMOMEIIEH TPaHCIapaHT, MPEeACTaBIISIOMINI
TOHKHUH HETPO3pauHblil 3KpaH ¢ OTBEPCTUEM MPSAMOYTOJIbHOW (OPMBI, LIEHTP KOTOPOTO PACHOIOXKEH MPH
x1 =0uyl =b0, rae b0 = 2 mm. Pazmepsl orBepcTHs cocTaBisitoT a = 3 MM o ocu X1 u b = 0,5 MM o
ocu yl. IlpoBeaure ananu3 pacnpenencHuss aMILIMTYAbl 1 UHTEHCUBHOCTH CBETA B CIIEKTPAJIbHOM ILIOC-
koctu Juit A = 633 um u F =10 cm.

4) Haiigute pacnipeneneHue oJisi B KOT€PEHTHONW ONTUYECKOW CUCTEME B CHEKTPAJIbHOM IIIOCKO-
CTH, €CJIM B CUTHAJIBHOM IJIOCKOCTH IIPU HaXOJATCs JiBa TOYEUHBIX UCTOYHMKA cBeTa. [IpoBenure ananus
pacnpeeneHust aMIIMTYIbl | MHTEHCUBHOCTH CBETa B CEKTPajdbHOU MIOCKOCTH it X0 =100 MKkM, HM 1
CM.

5) Ilokasathb, 4YTO eciii IpeAMET PACHOI0KEH B IepeiHell (POKaTbHOM MIIOCKOCTH MOJIOKUTEIbHOM
JIMH3BI, TO pacIpeeNeHre aMIUIUTY]] IOJs B 3a/iHel (hOoKanbHOM IUIOCKOCTH MHpezcTaBiisieT co0oit dypbe-
o0pa3 (yHKIMHU MpoIycKaHUs mpeaMeTa. PaccMOTpeTb, 4TO MOIYYMTHCS, €CIM HPEAMET PaCIOIOKHUTh
BILJIOTHYIO K JIMH3E.

6) Haiitu coznaBaemoe JIMH301 KOHEYHOH anepTypbl H300pakeHne TOYEYHOIO0 UCTOYHUKA, HAXO/Is -
IIEerocst Ha OCH JUH3bIL. [IpuMeyanue: npu paccCMOTPEHUH OTpaHUUYUTHCS pudmkenueM dpaynrogepa.

Paznen 2. Ontuyeckue TpaHCHapaHThI

1) He-Ne na3ep, reHepupyouil HeIpepbIBHOE M3JIyUY€HUE C JUIMHOW BOJNHBI 633 HM U MOIIHO-
cteio 10 MBT, ncnone3yercs i 3ammcy roIorpaMMbl Ha (DOTOIIIACTHHKE C pazMepaMu 6x9 cm2, umero -
1Y YyBCTBUTEIBHOCTh (POTOIMYIbCHOHHOTO cios 10-4 u/Dx/MkM2. Ouenute BpeMs, HEOOX0IUMoe JUist
HKCHOHUPOBAHUS (DOTOIUIACTUHKH IIPH 3aKMCH FOJIOrPaMMBbl U3JIyY€HHUEM JaHHOTO Jlazepa.

2) OtpaxareinbHas rojorpamma Gopmupyercss Ha (OTOINIACTUHKE C YyBCTBUTEIBHOCTHIO (POTO-
MyJbCHOHHOTO cinost 10-3 uvJDKk/MKM2, uMeromield pazmepsl 9x12 ¢cM2, MOHOUMIYJIBCHBIM HU3ITy4YEeHHEM
TBEPAOTENBHOIO JIa3epa C JUIMHOM BOJIHBI 532 HM M JUIMTENbHOCTHIO uMmyibca 10 He. Ouenure HeoOXo-
JUMYIO SHEPrHI0 M CPEIHIOI0 MOIIHOCTH JTAHHOTO Jia3epa, KOTOpble obecreyaT 3aluch roJIorpaMMbl Ha
BCE mIomaau (POTOrmIacTUHKH.

Paznen 3. Jludpakuus cBeTa Ha aKyCTHYECKUX BOJTHAX

1) Manatrommii mox yriom bparra cBeTtoBoi my4yok ¢ uinHOM BoiHbl 1.06 MKM nudparupyer Ha
aKycTu4eckoil BoiHe ¢ yactoroit 0.5 I'T'n, pacmpocTpanstomieiics co ckopocTbio 4,8-103 m/c B cBeTO3BY-
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KOMPOBOJI€, U3TOTOBJICHHOM M3 M30TPOITHOTO MaTepuaia C rmokaszareyieM mnpenomieHust n = 2,2. Onpene-
JIUTE yTOJI, Ha KOTOPBII OTKJIOHSAETCSA AUPparupoBaHHBIA MyYOK OT Ma/Ialolero, B CBETO3BYKOIIPOBO/IE.

2) [Maparomuii mox yriom bparra cBeToBo#t my4ok ¢ aauHOM BoJHBI 0.633 MKM gudparupyer Ha
akyctrueckoi BomHe ¢ yactotot 0.4 I'T'm, pacnpocTtpansitorieiics co ckopocteio 4,8:103 mM/c B cBeTO3BY-
KOIIPOBOJI€, U3TOTOBJIEHHOM U3 M30TPOIHOr0 MaTepuaia ¢ mokasareyieMm mpenomiieHus n = 2,2. Onpene-
JIMTE YToJI, Ha KOTOPBIN OTKJIOHSETCS AU parupoBaHHbIH My4yOK OT MaJal0IET0, BHE CBETO3BYKOIPOBO/A.

3) B akycToOnTHYECKOM CHEKTPAIbHOM (DMIIBTPE UCIOB3YeTCsl KOJUTMHeapHas JUQpakLus cBeTa
Ha CJBUTOBOM aKyCTHYECKOH BOJIHE, pACIPOCTPAHSIOMICHCS BAOIb OCH Y OJHOOCHOTO KpHUCTasula CO CKO-
pocthio 4-103 m/c. Onpenenure auana3oH YacTOT aKyCTHYECKOH BOJHBI, MPH KOTOPOM MaKCUMYM IpO-
nmyckaHus GuiabTpa MOXKHO TiepectpauBath oT 400 1o 750 HM, eciu OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM
MIOKa3aTeu IPEJIOMIIEHHsI KprucTaia paBHbl 2,2868 u 2,202, cOOTBETCTBEHHO.

4) PaccunTaiite 3HaueHue KorppuIMeHTa kauecTBa M2 A akyCTOONTUYECKOr0 MaTepuaa ¢ Imo-
KazaTesieM MpeIoMIIeHUs N=2,2 U IIOTHOCTHIO T/CM3 11711 B3aUMOJICUCTBHS C aKyCTHYECKOM BOJTHOM, UME -
IOIIeH CKOpOCTh pacrnpocTpaHeHus va = 4-103 m/c, npu 3HaueHun >3PPEeKTUBHON POTOYIPYTroi MOCTOSH -
Hoit peff=0,25.

5) Paccunraiite MakcumManbHy0 3pGekTuBHOCTh qudpaknuu bparra B akyCTOONITHYECKOM MOJTY-
nsTope ¢ napamerpamu M2=10-17 c3/xr, d= 3 mm, h=0,5 mm, Pa= 100 MBT, Ha aniuHe BOJTHBI HM.

6) B oqHOKaHATFHOM aKyCTOONTHUYECKOM aHAIM3aTOPe CIEKTpa MCIONIb3yeTcs audpakius bparra
Ha CIABUIOBOM aKyCTMYECKOW BOJHE, PAaCIPOCTPAHSIOLIEHCS B CBETO3BYKOIIPOBOJE CO CKOPOCTBIO Va =
3,58:103 m/c, momynpoBOJHUKOBBIN Jlazep ¢ JUIMHOW BOJHBI HM U JIMHEHKa (OTOAMOIOB C PACCTOSHHEM
MEXIy OTAeNbHbIMU AnmeMeHTamMu 20 MxMm. Haligure ¢GokycHOE paccTosiHUE JIMH3BI, 00ECTICUUBAIOIICH
aQHaAJIM3 CIIEKTpa C YaCTOTHBIM pazpemeHuem 1 MIm.

Paznen 4. ®otopedpaktuBHbIi 3HHEKT 1 TMHAMUYECKas Tororpadus

1) JIBa cBeToBbIX Tyuka ¢ uHTeHCUBHOCTSIMH IR = 0.99 u IS = 0.01 B1/M2 u nnuHON BOIHBI A =
650 HM mepecekaroTcs B (poTopepakTHBHOM KpHCTAILJIE C IMOKa3aTesieM MpeioMieHus n = 2.55 mox yr-
goM 20 = 60. Haiinute mpocTpaHCTBEHHBI NMEPUOJ M BOJHOBOE YHUCIO (POPMHPYEMON TOJIOTPAMMBL;
oTpeAeNuTe KOHTPACT UHTep(HEePEHIIMOHHON KapTHUHBI; 3alIUIINTE BEIpAKEHHE ISl pacipeiesieHus] HHTEeH-
CHUBHOCTH CBETa B UHTEP(EPEHIIMOHHON KapTHHE.

2) 1Ba cBeToBbIX Iyuka ¢ uHTeHCUBHOCTAMH IR = 0.8 u IS = 0.2 B1/M2 u nnuHO# BomHbI A = 532
HM TIepeceKkaroTcs B (poTopepakTHBHOM KpUCTAJIJIE ¢ TIOKA3aTeIeM MpeaoMiieHus n = 2.2 moj yriom 20
= 40. Haiiaure mpoCTpaHCTBEHHBIH MEPHOA M BOJTHOBOE YUCIIO (POPMHUPYEMON TOJIOTPaMMBI; OTIPEEIIUTE
KOHTPACT MHTEPPEPEHIIMOHHON KapTHHbI; 3alHIIUTE BBIPAXKEHUE Ui PACHpeleseHUs] UHTEHCUBHOCTH
CBETa B UHTEP(PEPEHIIMOHHON KapTHHE.

14.1.4. Tembl JOMAIIHUX 3aJaHAN

1. ®ypbe-onTuka

JlocTouHCTBa ONTHYECKUX METOA0B 00paboTku mHpopmaruu. IIpeobpazoBanue dypre B Kore-
peHTHOM ontudeckoi cucteme. [Ipsimoe u oOparHoe npeoOpazoBanue Pypre B ontudyeckon cucteme. Nu-
TerpajibHble U CIEK-TpaJbHbIE TPE0OpPa30BaHUs B ONTUYECKUX CUCTeMax. MIHTerpupoBaHue IByMep-HbIX
byHKUMHA, QuIbTpanus, MoJaBICHHE MOCTOSIHHON cocTaBisitoliel, nudde-penurpoanue. Boruncinenue
¢byHkuii cBepTKH U Koppensuu. CornacoBaHHast (GUIbTpaLus.

2. OnTuyeckue TpaHCIapaHThI

@doToruIeHKa KaK ONTHYECKHH TpaHCHapaHT. XapakTepUCTUKHU (OTOIUIEHKU. POTomonumepsl,
dotopedpakTuBHBIC B (OTOXPOMHBIC MaTepUaibl, POTOTEPMOIUIACTUKH, KAK ONTHYECKUE TPAHCIIAPAHTHI.
AKYCTOONTHYECKHI MOIYJIATOP KaK ONTUYECKUIN TPAaHCIIAPAHT.

3. dudpakuus cBeTa Ha aKyCTHYECKUX BOJHAX

KauecTBeHHbIH aHanu3 audpakiuy cBeTa Ha aKyCTHUECKUX BOJHAX. YCIOBHS CHHXPOHU3MA, YToJl
bparra, Bo3MOXKHbIE TPUMEHEHHUS, aHOMaJIbHAsI U KoJTMHeapHas audpakuus. Judpakuus Pamana-Hara.
Hudpakuus bparra B u30TponHoOi cpene, MeToi BOJIHOBOro ypaBHeHMs. [locTaHOBKa 3ajaud, BBIBOJ
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YpaBHEHUI CBSI3aHHBIX BOJH, aHAIHM3 BBIPAKEHUH ISl TUPPArupoOBaHHOTO CBETOBOTO MoJist. D(-(heKTHB-
HocTh audpakuuu bparra. Koaddumment akycroontuueckoro kadectBa cpeasl M2. 3aBHCHMOCTh (-
(GeKTUBHOCTH TU(PAKIUU OT aKyCTUYECKOM MOIIHOCTH U Pa3MepoB Ibe3omnpeodpaszoBareis. YacToTHas
3aBUCUMOCTH aKyCTOONTHYECKOTO B3aWMOJCHUCTBHUSA. ABTOMOACTpOWKa yria bparra ¢asupoBaHHBIMU
npeoOpa3oBaTesIMH aKyCTUYECKUX BOJIH. AHOMaJIbHAs TU(PAKIKS C ITUPOKONOIOCHON TeOMEeTpUeH.

4. ®ortopedpakTuBHBIN 3P hEKT U AUHAMUYECKAs ToJorpadus

KadecTBeHHOE omnrcanne 0CHOBHBIX 3()()eKTOB AUHaMU4ecKoi ronorpaduu. MaTepdepennus cBe-
TOBBIX ITy4KOB, OCHOBHbIE (hU3MYECKHE NPOLECChl MpH (HOPMUPOBAHUU JAMHAMUYECKUX TOJOTPAMM,
OCHOBHBIE 3(h(heKThl TUHAMHYECKON ronorpadguu. Moaens 30HHOTO nepeHoca. Cxema ypoBHEH, cuctema
MaTepHAIIbHBIX ypaBHeHHH. AHaimM3 (oTtopedpakTuBHOro d(Ppderra B MpUOIMIKEHUH MaJIbIX KOHTPACTOB
UHTEepPEepEeHIIMOHHON KapTUHBL. J{ndy3noHHbIN MexaHu3M 3anmucu GporopedpakTuBHON pemeTku. Dop-
MupoBaHue GoropedpakTUBHOM PEIIETKH B TMOCTOSIHHOM M 3HAKONEPEMEHHOM BHEIIHHUX DJIEKTPHUUECKHUX
nonsix. Camomudpakius CBETOBBIX BOJIH HAa (OTOpedpPaKTUBHBIX TOJOrpaMMax. YPaBHEHHUS CBSI3aHHBIX
BosH. [Ipubmmxenue HeucTomaeMoin Hakadku. CaMoaudpakivs CBETOBBIX BONH Ha (poTopedpakTHBHOM
pelieTKe Mpu JOKATFHOM U HEJIOKATHhHOM THITaX HETMHEHHOTO OTKIIHKA.

5. YcrpoiictBa 00pabOTKH M XpaHEeHUS WH(POPMAIMM HAa OCHOBE METOJOB (ypbe-ONTHKH, aKy-
CTOONTHKY ¥ TUHAMHUYECKOH romorpadun

OpHokaHabHbBIE, ABYXKaHAJIbHBIE 1 MHOTOKaHAJIbHBIE aKyCTOONTHYECKUE aHAIM3aTOPhl CIIEKTpa
panuoCUrHaIoB. AKyCTOONTUYECKHE YCTPOUCTBA I CHEKTPAIbHOM (DUIBTPALlMU ONTUYECKOTO H3ITyde-
Hus. [onorpaduyeckre cucTeMbl ONTUYECKON MaMSATH U paclio3HaBaHMs 00pa3oB. AaNTUBHBIE TOJIOTpa-
duueckue KoppensaTopsl U UHTEp(hEepoMeTpsl Ha OCHOBE (POTOpEPPAaKTUBHBIX KPUCTAILIOB.

14.1.5. Tems1 pedepaToB

TeMbl Uil CaMOCTOSITENILHOTO M3y4eHUsl 0000IIal0T NpUOOpPETEHHbIE 3HAHUS U MO3BOJISIFOT CTY-
JICHTY CaMOCTOATEJIBHO pellaTh 3a/lauu. TeMaThKa CaMOCTOSTEIbHBIX Pa0OT MpeanoiaraeT yriayoaeHHoe
M3YyYEHUE HIKE PEUIOKEHHBIX TEM.

1. IIpeobpazoBanue (pa30Boi MOAYISALMIO B aMIUIUTYAHYIO IPU CIIEKTPAIBHBIX IPeoOpa3oBaHUIX
B ONTUYECKUX CUCTEMAX

2. 3anuch roiorpaMM B (POTOXPOMHBIX MaTepHaax

3. Audpakuus bparra B aHu30TpONHOMN cpeie

4. AnomanibHas U pakuys ¢ IUPOKONOIOCHON TreoMeTpueit

5. JIByxypoBHeBasi MOJEIb 30HHOTO IMepeHoca U (HOTOMHAYLUPOBAHHOE IMOIVIOIIEHHUE CBETa B
(doTopeppakTUBHBIX KPUCTAILIAX

6. OOpatieHre BOJIHOBOIO (PpOHTA CBETOBBIX IYYKOB IPH YETHIPEXBOJIHOBOM B3aUMOJEHCTBUU B
doTopepakTUBHBIX KPUCTAILIAX

7. BcTpeuHoe B3auMOJIEIICTBHE CBETOBBIX BOJH B KyOnuueckux (oTopedpakTUBHBIX THPOTPOMHBIX
KpHCTajax

8. JIByXKaHaJbHbIE aKyCTOONITUYECKHUE aHAIU3ATOPHI CIIEKTPA PaJUOCUTHAIOB

9. 'onorpaguueckue cCUCTEMBI paclio3HaBaHUs 00pa3oB

10. Akycroontuueckue n1epaeKTopsl

11. AnantuBHble ronorpadudyeckiue HHTEpHEPOMETPbl Ha OCHOBE BCTPEYHOI'O B3aMMOJICHCTBUS B
KyOunueckux gporopedpakTUBHBIX KpHCTAJLIaX

12. AKyCTOONTHYECKUE CTIEKTPAIbHbIE (PHIBTPHI

CrynenT 3anmmiaeT pedepar no oaHON BEHIOPAaHHON UM TEME.

14.1.6. Tembl OIPOCOB HA 3AHATHUAX

[Ipenmer nucuuminHel U €€ 3anaun. [Ipeamer Oypore-onTuKU. JJOCTOMHCTBA ONITUYECKUX METOOB
00pabotku uHpopmaruu. IIpeodpaszoBanne Dypbe B KOrepeHTHOM omnTHYecKod cucteme. [Ipsmoe u
obparHoe mpeoOpa3oBanne Dypre B onTUYeCKol cucteme. MHTerpalibHbIe U CIIEKTpalbHBIE MPeoOpas3o-
BaHUSl B ONTHYECKUX cucTeMax. HTerpupoBanue ABYMEPHbIX (QYHKUUHN, (GUIbTpalys, MOAaBIECHUE TO-
CTOSIHHOM cocTapnsitomiei, nuddepenupoBanue. Berancienne QyHkuuii cBepTKu U Koppelsiuu. Corma-
coBaHHas (puIbTpaIus.

doToruieHKa KaK ONTHYECKHH TpaHCHapaHT. XapaKTepUCTUKH (OTOIUICHKH. DOTOMONMMEpHI,
doropedpakTuBHbIe 1 HOTOXPOMHBIE MaTepuaibl, (HOTOTEPMOILIACTUKH, KaK ONTHYECKUE TPAHCIIAPAHTHI.
AKYCTOONTHYECKHI MOIYJIATOP KaK ONTUYECKUHM TPaHCIIApaHT.

KauecTBeHHbIl aHanmm3 nudpakiuu cBeTa Ha akycTHdeckux BosHax. /ludpakmus Pamana-Hara.
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Judpaxius bparra B n30TponHoil cpene. MeToa BOTHOBOTO ypaBHEHHs. AHAJIN3 COOTHOIICHUH IS TU-
(dbparupoBanHoTO CBeTOBOTrO ToJsA. DddextuBHOCTy mudpakumu bparra. KoaddunmeHT akyctuueckoro
KauecTBa cpejbl. 3aBUCUMOCTh 3()(HEeKTUBHOCTH AU(PPAKIMUA OT aKyCTUUYECKOW MOILIHOCTH U Pa3MEpOB
MbE30MpeoOpa3oBaTels.

KadecTBeHHOE omnrcanne 0OCHOBHBIX 3()()eKTOB AUHaMU4ecKoi ronorpaduu. MaTepdepeHnus cae-
TOBBIX IIy4YKOB, OCHOBHbIE (hHU3MYECKHE NPOLECChl MpH (HOPMUPOBAHUU JAUHAMUYECKUX TOJOTPAMM,
OCHOBHBIE 3(h(heKThl TUHAMHYECKON ronorpadguu. Moaens 30HHOTO nepeHoca. Cxema ypoBHEH, cuctema
MaTepHAIIbHBIX ypaBHeHHH. AHaimM3 (oTtopedpaktuBHOro d(Ppdekra B MpUOIMIKEHUH MaJIbIX KOHTPACTOB
UHTEepPEepeHIIMOHHON KapTUHBL. J{nddy3noHHbBIN MexaHu3M 3anucu GporopedpakTuBHON pemieTku. Dop-
MupoBaHue GporopedpakTUBHOM PEIIETKH B TMOCTOSIHHOM M 3HAKONEPEMEHHOM BHEIIHHMX DJIEKTPUUECKHUX
nossix. Camoaudpakiius CBETOBBIX BOJMH Ha (OTOPEPPAKTUBHBIX TOJlorpaMMax. YpaBHEHUs CBS3aHHBIX
BosH. [Ipubmmxenue HeucTomaeMoi Hakadku. CaMoau@pakiivs CBETOBBIX BONH Ha (poTopedpakTHBHOM
peLIeTKe MPU JOKATBHOM U HEJIOKAJIHHOM TUIIaX HETMHEHHOTO OTKIIHKA.

14.1.7. Tembl KOHTPOJILHBIX PadOT

1. 3anumuTe BhIpa)KE€HUE, CBA3BIBAIOIIEE CBETOBBIE MOJIS B (POKAIBHBIX MIIOCKOCTAX MOJOKUTEIb-
Hol nuH3bl. [ToscHuTe Bce 0603HaUEHUS.

2. HapucyiiTe cxeMy KOr€peHTHOM ONTHYECKOW CUCTEMbI, B KOTOPOM BBIMOJHAKOTCA MPSAMOE U
oOparHoe npeobpazoBanus Pypbe. Kak M3MEHUTCS IByMEpHBIM ONTUYECKUI CUTHAJI B BBIXOIHOW IUIOC-
KOCTH TaKOH cucTeMbl?

3. Kak peanu3oBaTh NpOCTPAHCTBEHHYIO (PUIBTPALIMIO ABYMEPHBIX ONTUYECKUX U300paXKEeHUI?

4. TlosicHuTEe CYyTh METOJIA COTJIACOBAHHOM (PMIIBTPAIUH.

5. Hapucyiite cxemy, MNOSCHSAIONLYI0 Tojorpaduueckuil crnocod CO3JaHHs COINIACOBAHHOIO
¢unbTpa.

6. UTo Takoe MOIYJISALIMOHHAS XapaKTePUCTHKA (DOTOIIICHKHU?

7. Yto Takoe KprBas MoyepHeHus: (HOTOIUIEHKH U KO3(PPUIMEHT KOHTPACTHOCTU (HOTOIIIEHKU?

8. Uto Takoe 4yBCTBUTEIBHOCTH (pOTOMaTepHalia U B KAKUX €JMHULIAX OHA BhIpa)kaeTcs?

9. Ha xakux ¢u3nyeckux U XMMUYECKUX SBJICHUSIX OCHOBaHA 3allUCh ONTUYECKOW MH(OpPMALIUU B
¢doTononMMepHbIX MaTepraiax”?

10. KakoBbl (pu3nueckue sBJICHUS, UCIONb3yeMble ISl 3alMCH U CTUPAHUS 3allMCAHHOM ONTHYe-
ckoit nH(opMalu B (OTOXPOMHBIX MaTepuaiax?

11. Kak peanuzyercs 3aluch ONTUYECKUX U300paKeHUH B POTOTEPMOIUIACTUKAX ?

12. Ha xakux ¢U3M4eCKUX SBICHUSIX OCHOBAHO MPUMEHEHHE aKyCTOONTUYECKUX MOAYJISITOPOB B
Ka4yecTBE JUHAMHYECKUX ONTUYECKUX TPAHCIAPAHTOB?

13. 3anummTe ycaoBUs CHMHXPOHM3MA IIPU aKyCTOONTHYECKOM B3aMMOACUCTBUU M IOACHUTE UX
¢buznyeckuil CMbICII.

14. Hapucyiite nuarpaMmy BOJHOBBIX BEKTOpOB i Audpakiuu bparra B M30TponHoO# cpene;
BbIBE/IUTE Ha €€ OCHOBE COOTHOLIEHUE /i1 yria bparra.

15. Tlepeuncinutre OCHOBHBIE SIBJICHUS NPU AU(PPAKIIUN CBETA HA aKYCTHUECKUX BOJIHAX, UMEIOIINE
MPUKIIaTHOE 3HAYCHHUE.

16. Yrto Takoe aHomainbHast (aHM30TponHas) nudpakuua? B kakux cpenax ona HabmomaeTcs?

17. Yto Takoe koyuinHeapHas 1udpakius, 115 4ero OHa MOKET ObITh UCIOJIb30BaHa?

18. 3anumuTe ypaBHEHHUs CBSA3aHHBIX BOJIH, ONUCHIBAOLINE AU(PAKIMIO CBETAa HA MOHOXPOMATH -
YECKOW aKyCTHYECKOM BOJIHE, OSACHUTE UX (PU3NYECKUN CMBICII.

19. Yro xapakTepu3yeT Ko3(h(PpUIUEHT aKyCTOONTUYECKOTr0 KauecTBa cpepl M2?

20. B ueM 3akmirovaercs crmoco0 aBTOMOACTPOIKH yria bparra dhasupoBaHHbIMU TTpeoOpa3oBaTeIsi-
MU aKycTH4YeCKUX BoiH? Kak ero Mo>xHO peann3oBarsb?

21. Ilepeuriciute OCHOBHBIE YPPEKTH TUHAMUUECKOM rosorpa@uu 1 1aiiTe UM KpaTKylo XapakTe-
PHUCTHKY.

22. Hapucyiite sHEpreTHuecKyo auarpaMmy (GoropedpakTUBHOTO KpHUCTajula JJi OJHOYPOBHE-
BOM MOjIeNM 30HHOTO IepeHoca M MosicHuTe (puznyeckue >PQeKTrl, HaOMOAaeMble B TAKOM KpPUCTAJLIE
IIPU HEOJTHOPOJTHOM OCBEIIECHUU.

23. B uem cyTb NpHOIMKEHUS MaJIbIX KOHTPACTOB MHTEP(PEPEHIIMOHHOMN KapTUHBI, U JIS1 YEero OHO
UCIIONIB3YeTCs?

24. HapucyiiTe IpUMEpHYIO 3aBUCHMOCTb aMIUIMTY/bI 110JI IIPOCTPAHCTBEHHOIO 3apsiia OT IepH-
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ona ¢oropedpakTUBHON pemeTky, i 1udPy3nOHHOTO MeXaHU3Ma repeHoca 3apsaa. [Ipu kakom cooT-
HOUIEHUU MEXTy TU(PPY3MOHHBIM IOJIEM U TOJIEM HACBIIIEHUS JIOBYIIEK 3Ta 3aBUCUMOCTb UMEET MAKCH -
Mym?

25. 3anummuTe ypaBHEHUS CBS3aHHBIX BOJIH, OMMCBHIBAIOIIUX CaMOJU(PAKLHUIO CBETOBBIX IyYKOB
Ha (oTopedpakTuBHOIl pemeTke. [loscHuTe Bce 0003HaUEHMS.

26. [losicHUTE TepMUHBI «CaMOJU(PpaKIUL», «IIEPEeKaYKa MOLUTHOCTH» U «IepeKauka (Ga3b».

27. HapucyiiTe IpUMEpHYIO CXeMYy OJHOKAaHAJIBHOTO aKyCTOONTUYECKOTO aHAIM3aToOpa CHEKTpa
panuocurnainos. [ToscHUTe Ha3HAUEHHE €T0 HIEMEHTOB U OCHOBHBIE PUHLIUIIBI (DYHKIIMOHUPOBAHMUSL.

28. HapucyiiTe cxeMy MepecTpanBaeMoro aKyCTOONTHYECKOTO CIIEKTPAIBHOTO (DMIIBTPA U MOSICHU -
T€ €ro MPUHIMII ACHCTBUS.

29. TlosicHuTe MPUHLUI Tosorpaduyeckoil HUHTEpPEepOMETPUN MPH BCTPEUHOM B3aMMOJCHCTBUU
CBETOBBIX BOJIH B (POTOpe(paKkTUBHBIX KPHUCTAJIJIAX, OJHA U3 KOTOPBIX SABJISIETCSA (Pa30BO-MOIYIMPOBAH-
HOM.

30. HapucyiiTe nmpuMepHyIO0 CXeMy aJalTHUBHOTO Tojorpadudyeckoro uHrepdhepomerpa, mpemHa-
3HAYEHHOT'O JIJIsl U3MEPEHUS aMILTUTYIbl MEXaHUYECKHUX KOIeOaHUH OTpaxaromux 00bEKTOB.

14.1.8. Bonmpochl Ha caMONIOATOTOBKY

Tema 1. @ypbe-onTuka

1. KakoBbl OCHOBHBIE JOCTOMHCTBA ONTHYECKUX METOJOB O0OpaOOTKM MH(OpPMAILMM U YeM OHHU
00yCIIOBIIEHBI?

2. Hapucyiite cxeMy KOrepeHTHON ONTHYECKONW CHCTEMBbI, UCIIOIB3YEMOM s peaiu3alnuu mpeoo-
pazoBanust Oypbe; MOSICHUTE, TAE HAXOIATCS CUTHAJIbHAS U CIIEKTPaIbHASI JIOCKOCTH.

3. 3anumuTe BhIpakeHHE, CBA3BIBAIOIIEE CBETOBBIC MOJIS B (POKATIBHBIX MJIOCKOCTAX MOJI0KUTEINb-
HOM JIMH3BI.

4. Hapucyiite cxeMy KOI€pEHTHON ONTHUYECKOW CHUCTEMBI, B KOTOPOH BBINOJIHIKOTCS IPSIMOE U
obpartHoe mpeobpazoBanus Oypre. Kak u3MEeHUTCS IBYMEPHBIN ONTHUYECKUN CUTHAI B BBIXOAHOMW ILJIOC-
KOCTH TaKOU CUCTEMBI?

5. CKOHCTpyHpYyHTE KOTEPEHTHOE ONTHYECKOE YCTPOUCTBO, BHIYUCIISAIONIEE UHTETPAJIBI OT IBYMEp-
HBIX (DYHKIMHA, 1 HAPUCYHTE €ro CXeMYy.

6. Kak peann3oBath NpOCTPAHCTBEHHYIO (PMIIBTPALIMIO IBYMEPHBIX ONTUYECKUX N300paKeHH?

7. Kak MOXHO peann30oBaTh ONTHYECKYIO CUCTEMY, BBIYMCIAIOMINE (QYHKIIMU CBEPTKU U KOPpEs -
LMY IBYMEPHBIX QYHKIMMA?

8. [TosicHUTE CyTh METO/IA COITTACOBAHHON (DMIIBTPALIUH.

9. Hapucyiite cxeMy, NOSACHSIOUIYIO ronorpaduyeckuil crnocod co3qaHusl COINIACOBAHHOIO
¢buibTpa.

10. HapucyiiTe ONTHYECKYIO CXEMY, OCYIIECTBIISIIOIIYIO COTJIACOBAaHHYIO (PHIIBTpAITUIO ABYMEPHO-
IO ONTHYECKOr0 CUTHAJIA, U MOSICHUTE OCOOEHHOCTH €€ pealn3aluu.

Tema 2. OnTuueckue TpaHCIAPaHTHI

1. Yto Takoe MOIYNIALMOHHAS XapaKTePUCTHKA (DOTOIIICHKHU?

2. Yro Takoe KpuBas MouyepHEeHUs (POTOIUIEHKH U KO3IPPHUIMEHT KOHTPACTHOCTU (OTOIIICHKU?

3. Kakoii yuacTok KpuBOil mouepHeHHs U (POTOIUIEHKY € KakKUM KO3()(HUIIMEHTOM KOHTPACTHOCTH
HEOOXOAMMO HCIIOIH30BaTh JIJIsl TOIOTPAPUIECKON peaanu3aiyy CorlacOBaHHOTO (GribTpa?

4. Yro Takoe (a3zoBas xapakTepucTuka QotoruieHKkn? Kak MOXXHO CKOppPEKTHPOBaTh ClydaiHble
Kose0aHus (a3bl CBETOBOM BOJIHBI, BbI3BAHHBIE HEOJHOPOJHOCTHIO (DOTOIUIEHKH, IIPHU peasin3ally ONTH-
4EeCKUX TPaHCIIapaHTOB?

5. Yro Takoe NpOCTPAHCTBEHHO-YACTOTHAs XapaKTepucTuka (oTomarepuana i ONTHUYECKHX
TpaHcnapaHToB? Kakum mapameTpom MOKHO €€ XapaKTepu30BaTh?

6. UTo Takoe 4yBCTBUTEIHHOCTH (pOTOMAaTEpHaa U B KAKUX €IMHUIAX OHA BbIpaskaeTcs?

7. Ha xakux QU3MUeCKUX U XUMHUECKUX SIBJICHUSIX OCHOBaHA 3alMCh ONTUYECKON MH(OpMAIH B
(b OoTOMOIMMEPHBIX MaTepuanax?

8. KakoBbl (hnuzndeckue sBICHUS, UCIOJNb3YyeMble ISl 3allMCH W CTUPAHUs 3allMCaHHOM onThye-
ckoii nH(popManuu B GOTOXPOMHBIX MaTepuanax?

9. C xakuMu (DU3MYECKUMHU SIBICHUSIMU CBSA3aHA 3aIIUCh Tojorpamm B (OTOpeppaKTUBHBIX KPHU-
cTajuiax?

10. Kak peanu3zyercs 3anuch ONTHYECKUX U300paskeHHi B (hoTOTepMOIIIacTUKAX ?
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11. Ha kakux (U3MUECKUX SBJICHUSAX OCHOBAHO MPHUMEHEHHE aKyCTOONTHYECKHX MOAYISITOPOB B
Ka4ecTBE JUHAMHYECKHX ONTUYECKUX TPAHCIAPaHTOB?

Tema 3. ludpakmust cBeTa Ha aKyCTUYECKUX BOJTHAX

1. 3anummTe ycloBUs CHHXPOHHU3MA MPU aKyCTOONITUYECKOM B3aUMOJICHCTBUU U MOSICHUTE UX PU-
3UYECKUN CMBICIL.

2. Hapucyiite ntuarpaMmy BOJIHOBBIX BEKTOPOB I Audpakiuu bparra B M30TpOMHON Cpefie; BbI-
BEJUTE HA €€ OCHOBE COOTHOILIEHUE AJs yriia bparra.

3. Beipasure yron audpakuuu yepes 4acTOTy CBETOBBIX BOJIH, TIOSCHUTE BCE 00O3HAYCHHUS.

4. IlepeunciuTe OCHOBHBIC SIBICHUS MPU AU(PAKIMU CBETa HA aKyCTHYECKHUX BOJIHAX, UMEIOIINE
MPUKIIaJHOE 3HAYCHHUE.

5. Uto Takoe aHOMasbHas (aHU30TpoMHas ) Audpakiusa? B kakux cpenax ona HaOmogaercs?

6. Uto Takoe KoyutnHeapHas Tudpakiysl, 171 4eT0 OHA MOXKET OBITh UCIIOIh30BaHa?

7. KakoBbl OcCHOBHBIE 0coOeHHOCTH nudpakuuu Pamana-Hara?

8. Onumure MOCTAaHOBKY 33/1a4d B METOZE BOJIHOBOTO YpaBHEHHS, MCIOIb3yeMOTro ISl aHaJInu3a
OpArroBcKol nudpakiuy CBETa HA aKYCTHYECKHX BOJTHAX.

9. OnumuTe OCHOBHBIE 3Talbl U MPUOIMKEHUS, UCIIONIb3yeMble IIPU BBIBOJIC YPaBHEHH CBsI3aH-
HBIX BOJIH B METO/I€ BOJIHOBOI'O YPaBHEHUS.

10. 3anuinuTe ypaBHEHUs CBSI3aHHBIX BOJIH, ONKCHIBAaIOIINE AU(PaAKINIO CBETa HA MOHOXPOMATH -
YEeCKOM aKyCTUYECKOM BOJTHE, MOSICHUTE UX (PU3NIECKUI CMBICI.

11. OnummuTe NOIX0a K PEIICHUIO YPaBHEHUHN CBSI3aHHBIX BOJH MPHU AU(GPAKIIMKA CBETA HA aKyCTH-
YECKHX BOJHAX.

12. 3anmumute BeIpaxkenue s dpdextnBHOCTH Audpakuun bparra, orpaxaromiee €€ 4aCTOTHYIO
3aBUCUMOCTb. [losicHuTe Bce 0603HaUCHHUS.

13. Yro xapakrepusyet KodhPHUIIMEHT aKyCTOONTHYECKOTo KauecTBa cpeapl M2? Kakue akycroorn-
TUYECKHE MaTepUalIbl XapaKTEPU3YIOTCS BHICOKUMH 3HAYCHUAMU M2?

14. B uem 3akimrodaeTcs crmoco0 aBTONMOACTPOIKH yria bparra dhasupoBanHbpIMU TTpeoOpazoBaTessi-
MU aKycTH4YecKUX BOJH? Kak ero Mo>xHO peann3oBarhb?

15. KakoBbl 0COOEHHOCTH aHOMAJILHON AU PAKIIUN C TTUPOKOTIOIOCHOU reoMeTpreii?

Tema 4. ®oropedpakTuBHBIN 3P PeKT U TUHAMHUYECKas! TOIOTpadUs

1. 3anumure BhIpakeHUE ISl paclpeneseHUs] UHTEHCUBHOCTH B MHTEPPEPEHLIMOHHONW KapTUHE
JIBYX IUIOCKUX CBETOBBIX BOJH. [losicHUTE BCE 0003HAUEHMS.

2. [lepeuncnure ocHOBHBIE A(D(PEKTHI TUHAMUYECKOH rojorpaduu U JalTe UM KPaTKYIO0 XapakTe-
PHCTUKY.

3. Hapucyiite sHEepreTHdecKyro auarpamMmmy (poropepakTUBHOTO KpHUCTaIIa JIJIsi OJJHOYPOBHEBOM
MOJIETT! 30HHOTO TEepeHoca M MosACHUTE (pusmueckue 3PQeKThl, HaOMoAaeMble B TAKOM KpPUCTAJLIE MPH
HEOTHOPOTHOM OCBEILICHUH.

4. 3anuumuTe MOJHYI0 CHCTEMY YPAaBHEHHUH, KOTOpas MO3BOJISIET ONUCATh (OTOMHAYLIMPOBAHHOE
nepepacnpesiesieHue MpoCTPAaHCTBEHHOTO 3apsijia B paMKax OJHOYPOBHEBOW MOJEIN 30HHOTO MEpEeHOCa.
[Tosicuute Bce 0003HAYCHUSI.

5. B yem cyTh npulbimKeHus MaJlbIX KOHTPACTOB UHTEPPEPEHIMOHHON KAPTHHBI, U JIJIsl YETO OHO
UCIIONb3yeTCs?

6. 3anuiuTe ypaBHEHHE, ONMMCHIBAIOIIEE BPEMEHHYIO HBOJIOLMIO Ui MEPBONM TapMOHUKU MO
IPOCTPAHCTBEHHOTO 3apsi/ia B MPUOIMKEHUN MaJIbIX KOHTPACTOB, KBa3MHEIIPEPHIBHOTO OCBEICHHS U HHU3-
KOYaCTOTHOTO BHeIHero noJs. [Tosicaure Bce 0003HaYeHus.

7. Hapucyiite IpuMepHyI0 3aBUCUMOCTb aMIUIMTY/bI I10JI1 IPOCTPAHCTBEHHOIO 3apsiAa OT IEPUO-
na dhotopedpakTUBHOM penieTky, st 1uddy3HOHHOT0 MeXaHu3Ma repeHoca 3apsaa. [Ipu kakom cooTHO-
IIEHUU MEXKIY TU(PQPY3MOHHBIM TOJIEM M TIOJIEM HACBHIIICHHUS JIOBYIIEK 3Ta 3aBUCUMOCTh HUMEET MaKCH-
MyM?

8. KakoBbl ocobeHHOCTH (hopMHUpOBaHUS (HOTOPEPPAKTUBHBIX TOJIOTPAMM B MPUIIOKEHHOM K KpH-
CTaJlTy IOCTOSSHHOM BHEIIHEM 1ose?

9. KakoBbl ocobenHocTu (hopmupoBaHus (HoTopepakTUBHBIX TOJOTPAMM B MPUIOKEHHOM K KpH-
CTaJTy 3HAKOIIEPEMEHHOM BHEILIHEM T1oJie?

10. 3anummTe ypaBHEHUs CBSI3aHHBIX BOJIH, ONKCBHIBAIOUINX CAMOJM(PAKINIO CBETOBBIX MYYKOB
Ha (oTopedpakTuBHOM perieTke. [loscHuTe Bce 0003HAYCHMS.
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11. Tlonyunte perieHne YpaBHEHHUH CBS3aHHBIX BOJH B MPUOIMKEHUU HEUCTOIACMON HaKadKH;
MOSICHUTE OCOOEHHOCTH MCIOIb3yEMOT0 MPH 3TOM MOJIXO0/1A.

12. Onumure CyTh MOAX0AA, UCIOIB3YEMOTO ISl epexo/ia OT YPaBHEHUM CBA3aHHBIX BOJIH K CH-
CTEeME€ YpaBHEHUH ISl UHTEHCUBHOCTEH B3aMMOJCHCTBYIOIIUX CBETOBBIX BOJH, B CIy4ae HEJIOKAIbHOIO
OTKJIHKA.

13. 3anuimuTe COOTHOILICHHWE Il MHTEHCUBHOCTH CHUTHAJIBHOW BOJHBI, B3aUMOACHCTBYIOIIECH C
BOJIHOW Hakayku Ha GoTopepaKTUBHON PEIIETKE MPU HEIOKATLHOM OTKIMKE, C YYETOM HCTOIICHUS Ha-
kadku. [losicuure Bce 0003HaUEHUSI.

14. TlosicHUTE TEPMHHBI «IIEPEKAYKa MOITHOCTH» U «IIEpeKayka (Gasbiy».

Tema 5 VYcrpoiictBa 00paboTku u xpaHeHUs1 WH(DOpPMAIMKM HA OCHOBE METONOB (Dypbe-ONTHKH,
AKyCTOONTUKH U JUHAMHUYECKOU ronorpaduu

1. HapucyiiTe npuMepHYIO CXeMY OJIHOKAHAJIBHOTO aKyCTOONTHYECKOTO aHAJIM3aTopa CIIeKTpa pa-
muocurHanoB. [losicHUTe Ha3HAYEHUE €TO AIIEMEHTOB U OCHOBHBIE MPUHIUIIBI (DYHKITMOHUPOBAHUS.

2. OnummTe JOCTOMHCTBA OJTHOKAHAJIBHOTO aKyCTOONTUYECKOI0 aHAIM3aTopa CIEKTPa paguoCur-
HAJIOB Mepe]l TPAAUIIMOHHBIMU PAIMOTEXHUUECKUMHU YCTPOUCTBAMH TAKOTO K€ Ha3HAUCHMUS.

3. OnumuTe NpUHIMI JEHCTBHS IBYXKaHAIBHOTO aHAIM3AaTOpa CIEKTPa PaJMOCUTHAJIOB U IMOsC-
HUTE, KaKHe XapaKTePUCTUKU OH aHAIU3UPYET.

4. OnuiuTe OpUHIKUII JeUCTBUS MHOTOKAaHAJIBHOTO aHaJIu3aTopa CIEKTpa paJruoCUTHAJIOB.

5. Hapucyiite cxemy nepecTpauBaeMoro akyCTOONTHYECKOTO CIIEKTPAILHOTO (PUIbTPa U MOSCHUTE
€ro MPUHIIUI JEHCTBUS.

6. HapucyiitTe npuMepHyIo cxemy yCTpOMCTBA JJIsl CYUUTHIBAaHUSA UH(OpPMALIUU B rosIorpaduyeckoit
CHUCTEME ONTUYECKOU IMAMSITH.

7. IlosicHUTEe PUHIIMIT TOJOTPadUIECKON CUCTEMBI PACIIO3HABAHUS ONTHUYECKUX M300paskeHHH.

8. IMosicaute (hu3nueckre MPUHILIUIIBI, UCIIOIb3YEMbIE B aJalTUBHBIX TOJIOrpaduyecKux Koppess-
Topax Ha (oTopepPaKTUBHBIX KPUCTAIIAX.

9. TlosicHuTe TPUHIMM TONOTpaPUIECKO MHTEPPEPOMETPUU TMPHU BCTPEUYHOM B3aMMOJICHCTBUU
CBETOBBIX BOJIH B (DOTOpEPpaKTUBHBIX KPUCTAIIAX, OJHA U3 KOTOPBIX SBISETCS (Ha3oBO-MOIYIMPOBAH-
HOM.

10. HapucyiiTe mpuMepHYIO0 CXeMY aJalTUBHOTO Tonorpadudeckoro uHTephepoMeTpa, mpeaHa-
3HAYEHHOTO ISl U3MEPEHUS aMILUTUTY/Ibl MEXaHUUECKUX KOJIeOaHUN OTpakaroluX 0ObEKTOB.

14.1.9. Tembl J1a0opaTOpHBIX padoT
[TpoctpaHcTBeHHAs (PUIBTPAIIUS ONTUYECKUX U300PAKEHUI
HccnenoBanne aKyCTOONITUIECKOTO MOIYIISTOPA
HccnenoBanue TUHAMHUKHU ABYXITYYKOBOTO B3aUMOJICHCTBHUS HA JUHAMUYECKUX OTPa’KaTeNbHBIX
roJIoTpaMMax B KPUCTaJIaX CHIJICHUTOB
VccnenoBanre aMIDIUTYIHOM XapaKTEPUCTHKHU aIallTUBHOTO Tojiorpaduueckoro nHTephepomeTpa
B IIIMPOKOM JTMHAMUYICCKOM JIHAIIa30HE

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas MTPOBEpKa

3peHHUs OIIPOC MO TEPMUHAM (MHAMBHYaIbHO)
C napymeHusMu Pemenne qUCTaHIIMOHHBIX TECTOB, | [IpeMMyIecTBEHHO TUCTAaHIIMOHHBIMU
OIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE METO/laMH
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ABUI'aTCIIBHOT'O CaMOCTOATCIIbHBIC pa6OTBI, BOITPOCHI K
arriapara 3a4CTy
C OIrpaHUYCHUSAMMU I10 TCCTI)I, INHUCBbMCHHBIC CaAMOCTOATCIIBHBIC HpeI/IMYH_IeCTBeHHO IIPOBEPKaA
O6H.[€M€I[I/II_[I/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TYy, METOAAMHU UCXOAA N3 COCTOAHUA
IIOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBEThI o6yqafomeroc;1 Ha MOMCEHT IIPOBEPKU

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

Jns muIp ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB IPEIyCMAaTPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTE€HUS ACCHCTEHTOM 3a/IaHUs BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0OyJarommxcs MpeayCcMaTpUBAETCsl TOCTYTI-
Has popmMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, & UIMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHMUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YNIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JHCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IIIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JI1s1 1M1 ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /ISt JIUT] C OTPAaHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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