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1. OBIIME MOJOKEHUS PA3PABOTKN PABOYEN ITPOI'PAMMBI

Hacrosmas pabGouas mnporpamma aucummiiael  (PITT)  «OITUYECKHE
METOJIbI ITEPEJIAYU U OBPABOTKH MHDOPMALIMW», peanusyeman 8 PI'BOY
BIIO «Ky6anckuii rocyapcrsentbiii yuusepeuret (Ky6I'Y) pazpaborata Ha 0CHOBE
CJIEAYIOIIMX HOPMATUBHBIX JIOKYMEHTOB!

o Menepanbublii 3akon «O6 obpazosanuu B Poccuiickon denepaunny», No 273-D3
or 29.12.2012;

o [lpuxas Muno6pHaykn Poccuu ot 30.07.2014 Ne 867 06 yrBepxacuuy denepais-
HOTO FOCYNApCTBEHHOro 00pPa3oBaTebHOrO CTaHAapTa BICIUErO 0Opa3’OBaHHMA I10
Hanpasyienuio noaroroku 03.06.01 duzuka 1 aCTPOHOMHA;

o Ilpuxa3 Muno6pHayku P® ot 19.11.2013 Ne 1259 «O6 yrBepiaenun Ilopsixa
OpraHM3aLMy U OCYIIECTBIEHUA 00pa3oBaTebHON AeATETbHOCTH 10 MPOrpamMmam
BBICLLIEr0 00pa30BaHKs — NPOrpaMMaM I0ArOTOBKH Hay4HO-TIEAarOrHyeCcKux Kaj-
POB B aCIIUPAHTYypPEY;

o Ilpukaz Munobpuayku P¢ or 26.03.2014 Ne 233 «O6 yrsepxaennn Ilopsnxa
npreMa Ha obyueHue 1o 06pa3oBaTebHBIM IPOrPaMMaM BICIIEr0 00pa3oBaHMs -
MpOrpaMMam II0ArOTOBKH HayYHO-IIEIarorH4eCKMX KaJpoB B aCIIUPaHTYpe»;

o Ilpuxaz Munobpuayku PO ot 02.09.2014 Nel192 «O6 ycTaHOBIE€HHH COOTBET-
CTBUSI HAIIPaBJIEHHH IIOATOTOBKH BBICIIEr0 0Opa30BaHHS — MOATOTOBKH KaJpOB
BBICIIEH KBATU(MKAIUK IO MpOrpaMMmaM IOArOTOBKM Hay4HO-NEeJaroru4ecKux
KaJIpOB B aCIIUPaHTYpPE»;

e ITacmopra HayuHo¥ crenransHocTd 01.04.05 OnTuka, pa3paboTaHHOrO 3KCIepT-
HBIM COBETOM BpICIIEH aTTecTallMOHHOW KOMHCCHM MHHHCTEpCTBa B CBA3H C
YTBEpXKIEHHEM MpHKa3oM MunoGpraykn Poccun ot 25 despana 2009 r. N 59
HoMeHKJIaTyphl CIeHaNTLHOCTEN HAay4YHBIX PaOOTHHKOB (pedakyus om 18 aneaps
2011 200a);

o VYcraB Ky6I'Y;

e JlokansHbre akTel Kyo6I'V.

2. IIEJIb U 3ATAYHA U3YUYEHUSA JUCHHUITINHBI

2.1 Ilens AUCHHNJINHBI
JlaTh OCHOBOIIOJNIAralOIHE TIPEACTABICHHUS O (pU3HIECKUX IP(EeKTax W SBICHHU-
X, MCNONBb3yeMBIX IIPH ONTHYECKOH mepejade, Ipeobpa3oBaHHH M 0OpadoTKe HH-
dopmaniy, paccMOTPeTh NPHHIMIEI TEXHOJIOTHH peaM3aliH O3THX IPOLEYD,
BKJIIOYasl IPUMEHEHHE ONTHYECKUX METOJIOB, CPE/l U CPEJICTB B CHCTEMax IepelayH,
06paboTKH ¥ XpaHeHHs1 HH(POPMAIMH, [OArOTOBHB aCIHPAHTOB K MPOdecCcHOHAlb-
HOI1 JIeATENHHOCTA B 00JIaCTH CHCTEM OIITHYECKOH CBSI3H.

2.2 3apa4yH JHCUHILIHHBI
OpHeHTHPOBAHBI Ha: OCBOGHHE pelIeHHH MpoGiieM B pa3HOMACIITaOHBIX YPOB-
HfX OpraHU3aliy (H3HIECKHX, HHKEHEPHO-(DHU3MYECKUX, OHOPU3HICCKIX, DH3HKO-
XAMHYECKUX, (U3NKO-MEJUIHHCKHX U TPHPOJHBIX CHCTEMaX, TPeOyIOUMX NpHMe-
HeHUs 3HaHWi B 00J1aCTH (QH3UKH M TEXHOJOTHH ONTHYECKOH Iepeiady, npeodpaso-
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BaHus 1 00paboTKK MH(pOpMALIK, BKIIIOUast (PU3UUECKYIO SKCIIEPTH3Y H MOHUTOPHHT
MEPEUMCIIEHHBIX CUCTEM; HAayYHO-HUCCIIEI0BATEIbLCKYIO M IIPENOoAaBaTeIbCKyIO JIesi-
TEJNBHOCTH B 00J1aCTH ONITHYECKUX MH()OPMALIMOHHBIX TEXHOJIOTHH.

3 MECTO JMCUMILIMHBI (MO/LY.JIs])
B CTPYKTYPE OBPA3OBATEJBLHOM INPOI'PAMMBbI

Jucuummaa «OINITUYECKHUE METOJIbI ITEPEJJAYN M OBPABOTKH
NHDOPMAILIW» otHocutcs k Baoky B1.B.JIB.2.1, KOTOpBIH BKJIIOYAET JHUCLH-
IUIMHEBL (MOJIYJIM), OTHOCAIIMECS K BapUaTUBHOM 4acTH nporpammel. Kypc aucim-
IUIMHBI 0a3upyeTcs Ha CAeAyIOUIMX MATeMAaTHYECKHX M €CTECTBEHHO-HAYYHbIX IUCLIH-
TUIMHAX: DJIEKTPHYECTBO U MarHeTH3M, ONTHKA, (pu3rKa aTroMa, aTOMHOIO S/pa M dJ1e-
MEHTApHBIX YacTHll, (PU3KMKa TBEPAOro Tena, (GU3uKa MOJYIPOBOAHHKOB U IUIIEKTPH-
KOB, KBaHTOBAs 2JIEKTPOHHKA, MATEMAaTHYECKUH aHaIH3, AU(depeHHalbHbIe ypaBHE-
HUS, JTMHeHas anrebpa.

4 IEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O
JACIHUIIIAHE (MOAYJIX0), COOTHECEHHBIX C IINTAHUPY EMbIMH
PE3YJBTATAMHU OCBOEHHUS
OBPA30OBATEJBHOM IMPOT'PAMMBI

B pesysabraTe M3y4eHHsi AHCHHIUITHHBLI y acIHPAaHTa J0J/UKHbI c(OPMHPO-
BAThCSl CJIeYIONIHE KOMIIETEHI[HH, B COOTBETCTBHH ¢ macnoprom (1.3):
VK-5: crnoco6HOCTE INIAaHMPOBATh M PelaTh 3ala4yi COOCTBEHHOTO MpO(eccro-

HAJIBHOT'O U JINYHOCTHOI'O PAa3BUTHSA
OIIK-1: CIIOCOOHOCTB CaMOCTOSITENBHO OCYLIECTBIIATh Hay4HO-

HCCIIEIOBATENBCKYIO AEATENLHOCTE B COOTBETCTBYIOIIECH MpodeccHoHanbHOMH 0bI1a-
CTH C HCIIOJB30BAHHEM COBPEMEHHEBIX METOJOB HCCIIENOBaHHA U MH(OPMALMOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

ITK-1: crioco6HOCTh UCIOJIB30BATh TEOPHIO, KOHLEIUHIO U NPUHLMIIBI B IPEI-
METHOM 00JIacTH McCIefOBaHUs NMPUPOABI CBETa M €ro pacrnpoCTpaHEHHS W B3aHMO-
NIEHCTBUSL C BELIECTBOM, a TaK)K€ OCHOBHI TEXHOJIOTMH Mepefavyd MH(OpPMAalUHU H
SHEPIuH, AUarHOCTHKH 00BEKTOB Pa3THYHOH IPUPO/ILL.

PacummgpoBka KoMIeTeHIHH

No [ MHpexc CopnepxxaHue B pesynbraTe uayueHus y4eOHOH AUCHUILIMHDI

n. | xomme- | KoMmmnereHuu o0yyJarourecs J0JKHbI

n. | TeHuuH | (WM e€ yacTH) 3HATh yMeThb BJIa/IeTh

1 [ YK-5 CroCoOHOCTh (uzngeckue OCYLIECTBJIATh | IPUEMaMH U
IUIAaHUPOBATh U [ OCHOBBI pabo- | IMYHOCTHBIH | TEXHOJIOIMAMH
peliate 3aja4d | Thl ONTO3JIeK- | BRIOOp B pas- | lesenonara-
COOCTBEHHOTO | TPOHHBIX  CH- | JMYHBIX IIpO- | HUS, Lenepea-
npoeccuo- CTeM  XpaHe- | peccHOHaNb- | TM3ALUH u
HaJILHOT'O U | Hus, 0o6paboT- | HBIX U MOpalb- | OUEHKH  pe-
JIMYHOCTHOTO | KM M Iepejiayd | Ho- 3yJIbTAaTOB Je-
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uH(pOpMaLHH,
OCHOBHBIE  CO-

CTaBHBIE YacCTH

OITO3JIEKTPOH-
HBIX
YCTpPOKCTB,
CX€MBI I10CTPO-
eHMs OIITO-
3JIEKTPOHHBIX
npudopoB
(IIndp: 3
(YK-5)-1).

LIEHHOCTHBIX
CUTYAaLIUsX,
OLIEHUBATh I10-
CIIEICTBHS
[PUHSATOTO
peLueHus U
HECTH 3a HEero
OTBETCTBEH-
HOCTh  IIepex
coboi u ob1ie-
CTBOM
(IMudp: Y4
(YK-5)-1)

OIMCHIBATh
buznveckue
IPOLIECCHI,
NpoTeKalolue
NpH TeHepaluu
H pacrpocTpa-
HEHUM ONTHYe-
CKOro H3Iyye-
HHS B pa3yuy-
HBIX  Cpelax;
paccYUTHIBaTh
rapaMeTphl
OIITODJIEK-
TPOHHBIX  CH-
CTeM XpaHEeHHs
U 0bpaboTku
HH(pOpMAaIHY;
COCTaBJIATh
CXeMbl  OMNTO-
SJIEKTPOHHBIX
CHCTEM XpaHe-
HHUsA, 0Opabot-
KM U IIepe/iauH

STEJBHOCTH 1O
pelIeHHI0
npoeccHo-
HaJIBHBIX  3a-
nay  (Idudp:
B (YK-5)-1

HaBbIKAMH II0-

B|ucka (B TOM
| gmce ¢ wmc-
- | monB30BaHKEM

__ | napopmany-
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TFHOCTHKH pas-
JIHYHBIX OIITH-
YECKHX CHCTEM

KOMMYHHKALH- | 9KCIIEPUMEH- | OHHBIX CHUCTEM
OHHBIX TEXHO- | TaJIbHbIE v | 1 6a3 GaHHBIX)
JIOTHH B  BbI- | paCYeTHO- M KPUTHYECKO-
OpaHHO# cdepe | TeOpeTHYECKHEe |0 aHalM3a
JIEATEIBHOCTH | METOBl  HC- | HH(OpMaLHH
(Inudp: 3 | cnegoBanus M0  TeMaTHKe
(OIIK-1)-1) | (IUudp: Y | IpoBOAMMBIX
(OIIK-1) -1) Uccie0BaHuH
(IIudp: B
(OIIK-1) - 1)
HaBBIKaMH
 KOMMYHHKAIIH- IUIaHKPOBAHHUS
TEXHO- HAy4YHOTO HC-
CclleIOBaHus,
aHa H3a Moiy-
YyaeMbIX  pe-
3yJIbTaTOB |
bopMyITHpPOB-
KA  BBIBOJIOB
(IIudp: B
(OIIK-1) -2)
TEOPHUIO U KOH- | IPUMEHATH MeTo/aMH JIH-
IEMIHI0  pac- | IPUHLMIBI U | arHOCTHKH,
[POCTPAaHEHHs] | METOABI  HC- | HCCIIEIOBAHUS
W |cBETa W €ro | CIeJOBaHHA H  KOHCTpYH-
B | B3aUMOJEH- B3aUMOEH- poBaHHs pas3-
CTBHE C Belle- | CTBHS CBeTa C | JIMUHBIX OITH-
uc- | cteom (Ilnp: | BemecTsoM YECKHX CUCTEM
3 (IIK-1)-1) (IIudp: Y | (IIndp: B
(TTK-1)-1) (ITK-1) — 1)
OCHOBBI TEXHO-
JIOTHH Iiepeja- | IpUMEHATh
| a1 U oOpaboT- | npUHLUMIBEI U
¥ METOJbl  JHa-




Pasnensl JUCUUILIMHBI

KonuuecTBo yacoB

AyIUTOpHAS CamocrosTenbHast
Bcero paboTa 6
0| e | ot
3 4 5 6 7
29 2 4 2 16
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3. OnTo3JeKTPOHHBIE CHCTEMBI 26 2 4 4 16
nepeaayn, 06paboTku H Xpane-
HHS HHpOpMAHH

3.1. OnTHYecKHe npoLeccophl

3.2. IlpoctpancTBeHHas (PHILTPa-
IHsl ONTHYECKHX CHTHAJIOB

3.3. OnTHYecKue METO/bI pacro-
3. [3naBaHHA 00pa3oB

3.4. OnuTo3IeKTPOHHBIEC 3aIIOMH-
HaronMe ycTpoicTna

3.5. bruHapHbIe 3aOMHHAIOIHE
yCTpoOicTBa

3.6. N'onorpadnyeckue 3anoMHHa-
IOII[HE YCTPOHCTBA

4. HaTerpajibHO- H BOJIOKOHHO- 28 2 4 & 16
ONTHYECKHE CHCTeMBI NepeJadn
HHpOpMALHH

4.1. OnTHyecKHe BOJHOBOIBI

4.2. [TaccHBHEIE 2JIEMEHTBI ONTH-
YeCKHX HH(OPMAITHOHHBIX CHCTEM
4.3. AKTHBHBIC 3JIEMEHTBI ONTHYE-
4  |ckux HHGOpPMAIIHOHHBIX CHCTEM
4.4. duznyeckue OCHOBHI IIepesa-
YH CHTHAJIA 10 ONTHYECKOMY BO-
JIOKHY

4.5. ITocTpoeHue BOJIOKOHHO-
ONTHYECKHX CHCTEM Iepeaayd HH-
(dhopmanuu

Hmozo no ducyunnume: 108 8 18 18 64

5.2 Copep:xaHue pa3esioB JHCHHIIHHBI:
3aHsATHS JIEKIIHOHHOTO THIA

HanmenoBanue (®opma TeKyLIero
Ne Copnepixanue pasjeina %
paszeia KOHTPOJIA
1 2 3 4
l. |®uznueckue siB- |1.1. DOTOH — HOCHUTENb JIEKTPOMAr- Pe¢epat

neHus u 3¢ eKThl, HUTHOH 2Hepruu U HHGopmanuu. Mo-
JiezKalHe B OCHOBe |IeJId CTPYKTYpBI (OTOHA
onTHYeCKHX MeTo- (1.2, M3nyyenue ()OTOHOB ONITHYECKOrO
10B 00paboTKH Jquana3oHa.

HHpopMaHHU 1.3. B3aumoericTBre (hOTOHHOTO
(3eKTPOMAarHUTHOIO) M3JIyYEHHS OIl-
THYECKOr0 JMana3zoHa ¢ KOHIEHCHPO-
BaHHBIMH Cpe/laMH, 3JIeKTPUUECKUMH
U MarHUTHBIMH I1OJISIMU

1.3.1 Untepdepenums, 1udpakius,
JIMCIIEPCHUsl U TOJIsIpU3aliys cBeTa




R
Ei:fz'-f'* ‘

1.3.2. dotoapdexr

1.3.3. Maruuro-, 2JIeKTpo- 4 aKyCcro-
onTu4eckue 3G eKxTr!

1.3.4. Henunernpie onTuYecKye spiie-
HUS

1.3.5. Dddexr poronuza

1.4. I'onorpadus

KomnoHeHTsI on-
THYECKHX
yCTPOHCTB NMpHe-
ma, npeobpa3oBa-
HHSI H XpaHeHHS
HH(pOpPMALHH

2.1. UcTOYHUKH H3ITyYEeHUs

2.1.1. 'a3opa3psiHbIE HCTOYHHKH.
Jlammibl Ha rapax MeTaJluIoOB U ras3ax.
Dxcunamnbl. ['a3opa3psiiHbIe J1a3ephl.
2.1.2. XKugkocTHblE HICTOYHUKH. Jla3e-
pBI Ha OpraHMYECKUX KPaCUTEIIAX.
DJIEKTPOXEMHIIFOMHUHECLIEHTHBIE HC-
TOYHUKHU CBETA.

2.1.3. TBepAOTeIbHBIE HCTOYHUKH.
[TonmympoBogHHKOBBIE J1azepbl. CBeTo-
H3JTy4alollne reTepOCTPYKTYPbI — CBE-
TOJMOJIBI.

2.2. Tlpeobpa3zoBareny U IPHEMHUKH
U3ITy4EeHHUS

2.2.1. DnexkTpoBaKyyMHbIe IIpeodpa-
30BaTeNId ¥ MMPHEMHUKH. BakyyMHbIe
(botosnemeHTh. POTOIEKTPOHHBIE
yMHOXKHTeNH. [lepenaroiue TeneBu-
3MOHHBIE TPYOKH: TUCCEKTOPBHI, CY-
IEPOPTUKOHEI, BUAUKOHBI. DJIEKTPOH-
HO-OINTHYECKHEe Ppeodpa3oBaTeIy.
2.2.2. TeeppotenpHble Ipeobpa3oBa-
TENX W NpPHeMHUKH. POTOPE3UCTOPEI.
®oroano/el 1 GOTOTpaH3UCTOPBI. Do-
TOIIPHEMHEIE ycTpoicTBa. POTOYyB-
CTBHMTEJIEHEIE NPUOOpPHI C MEPEHOCOM
3apsiga.  DOTORIIEKTpHUYECKHE Ipeod-
pazoBatenu. OnTpossl. [leduexTopsr.
VYhpasiseMble TpaHCIapaHThl. Mar-
HHUTO-, BJIEKTPO- U aKyCTOONTHYECKUE
MOy JIATOPHI.

2.2.3. ®oToxuMHYECKHE Ipeodpa3oBa-
TEeJIM ¥ IpueMHUKH. ['anorencepedps-
HBIe U HecepeOpsiHble poToMaTepua-
b1, @OTOXPOMHBIE ITPeodpa3oBaTeIH
U cpenpl. Paguorpadguueckue siueiku
OTITUYECKOTO U3IIyYEHHS.

Pedepar
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3. |Onroanexkrponnbie|3.1. OnTHYECKHE NPOLECCOPDI Pedepar
cucrembl nepeaa- |3.2. [IpoctpaHcTBeHHas PUIBTPALIUS
4yH, 06pabOTKH M |ONTHYECKHX CHTHAJIOB
xpaHenus ungop- |3.3. OnTHueckue MeToAbI pacro3Ha-
MalHH BaHUA 0Opa3oB
3.4. OnTo2/1eKTpOHHbIE 3aIIOMHHAIO-
LIHe yCTpoiicTBa
3.5. buHapHBbIe 3alIOMUHAIOLIHNE
YCTpOMCTBA
3.6. Tonorpaguyeckue 3arioMHHalo-
LIHe YCTpoicTBa
4.  |Auterpansho-u (4.1. OnTHYECKHE BOJHOBOABI Pedepar
BOJIOKOHHO- 4.2. TTaccuBHEBIE 3JIEMEHTEI OIITHYE-
ONTHYeCKHe ¢H-  |CKMX HH(OPMALHOHHEIX CHCTEM
cremsbl nepenauu  |4.3. AKTHBHBIE 3JIEMEHTHI ONITHIECKUX
nHopmaunH HH(OPMAIIHOHHBIX CHCTEM
4.4. GuznyecKyue OCHOBBI IIepeavyH
CHTHAJIa TI0 OIITHYECKOMY BOJIOKHY
4.5. ITocTpoeHue BOJTOKOHHO-
ONTHYECKUX CHCTEM NepelayH UH-
dbopmanuu
3aHATHS CEeMHHAPCKOro THNA
No Haumenosaune | TemaTHKa npakTHYeCKHX 3aHATHH | PopMa TeKyILero
- pazjena (ceMHHapoOB) KOHTPOJIA
1 2 3 4
1 |®n3nveckue siB- ([IpakTHueckue 3aHATHA Ne 1-4.
JeHns 1 3¢dexrol, |(Duznyeckue ABIEHHA U dPPYEKTHI,
JexcalHe B OCHOBE |Ie)Xallue B OCHOBE OINTHYECKHMX
ONTHYECKHX METO- [MeTOHOB 00paboTKH HHPOpMALUH
0B 00paboTKH
uHopMaluHH
2 |KommnonenTts! on- |[Ipaktudeckue 3aHaTus Ne 5-10.
THYECKHX KommoHeHTH ONTHYECKUX
ycTpoiicTB npue- |yCTPOHCTB IpHeMa, npeobpasosa-
ma, npeobpa3oBa- |[HHA M XpaHEHHA HHPOpMaLUK
HHS H XpaHeHHs Hznoxena
HH(pOPMAUHH BI. 6.2.1.
3 |Ontozaextpounsie|[Ipaktudeckue 3anatus Ne 11-14
cucremsbl nepega- (ONTO3NEKTPOHHBIE CHCTEMBI IIE-
uH, 06paGoTKH M |penady, o6pabOTKH M XpaHEHMs
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xpanenust uudop- |[MHbGOpMAaIMH |
MAalHH |

4 (Murerpanbuo- u ([IpakTnueckue 3anatus Ne 15-18.

|
BOJIOKOHHO- HurterpanibHo- M BOJOKOHHO- |
ONTHYECKHE CH-  [ONTHYECKHe CHCTeMbI Iepeayu
cTemMbl mepeaaun (MH(oOpManuu |
HHpOpMALHH 1

MeToanuyeckue YKa3aHHS N0 BLINOJIHEHHIO 3aJlaHHH
Ha NPAKTHYECKHX (cemnnapcxux) 3AHATHSAX

IlpakTHyeckne 3ausaTHsa Ne 1-3. @u3nyeckue siBjaeHHsi H 3(p(eKThl, JekalHe B
OCHOBE ONTHYECKHX MeT0A0B 00padoTKH HHPOPMALHH.

Lenv 3ansamuii: 3aKpeIuieHHe TEOPETHIECKUX 3HAHUH O (QU3UYECKHX SBJIEHUAX U 3(-
(eKTax, IMOJyYeHHBIX HA JICKLIUIX, a Tak)Ke HABBIKOB CaMOCTOATENILHOTO PelIeHHUS
3ajad.

3aoanue Ha 3aHsmus: BO BPeMs 3aHSATHS aCIIUPAHTHI CAMOCTOSATEIBHO PelIatoT 3a/1a-
YH C y4YacTHEM IIperoaBaTes.

Tpeboeanus Kk omuemHbiM Mamepuaiam: OTYCTHBIMUH MaTepuallaMH sABJISIOTCS KOH-
CIEKTHI C pEIIEHHBIMH 3aJadyaMH, KOTOpBIE IpernojaBaTelb [IpOCMaTpUBaeT B XOze
3aHSATHS.

Xo0 3aHamus: 3aHATHE HAYMHAETCS C KPaTKOro yIIOMHUHAaHHUSA KOHKPETHBIX 3aKOHOB,
SBJIEHWM, PAaCUETHBIX (OPMYJI, OTHOCSIIHXCS K TeME 3aHATHsA; 3aT€M aCIIHPaHTEI 110-
JIy4aroT 3a/laHis B BUJe 3ajay (MpHMeph! 3aa4 IIPMBEJIEHBI HHKE Ul KaX/10ro 3a-
HATHSA), BO3MO)KHA KaK WHIAMBHAyalbHas, TaKk M IpynnoBas pabora; B cilydae HeoO-
XOJMMOCTH IIPEIoaBaTellb BO BpeMsl 3aHATHUS MOACKA3bIBAET X0 PELEHHs 3a1ay.

IpakTuyeckoe 3ansitHe Ne 4. Pu3HyecKHe sIBJIeHHs H 9 PeKThI, jeKauHe B
OCHOBE ONTHYECKHX MeTOX0B 00paboTkn HHpopmanuu. [Ipoxoaur B popme KOH-

TPOJILHOM paboTEHI.
Lenv 3anamuii: IpoBepKa MOJIyYeHHBIX TeOPeTHYECKHX 3HaHHH U HaBBIKOB CaMOCTO-

ATEJIFHOrO pelleHus 3aay.
3adanue na 3aHsmus: BO BpeMs 3aHATHS aCIUpPAHTBl OTBEYAIOT HAa TEOPETHYECKHE
BOIIPOCHI M PELIAlOT 3aJa4yH (BONPOCKH! U IPUMEPHI 3a/1ay TIPHBE/ICHBI HIKE).

Tpebosanus Kk omyemHvIM Mamepuanram: OTYETHHIMH MarepuallaMHi SBISIIOTCS BbI-

IIOJIHEHHBIE KOHTPOJIEHEIE pa6OTBI.
Xoo 3anamua: aCIIMPaHTBhI MOJIYYar0T 3aJaHHe C TEOPETHIECCKHUMH BOIIPOCAMH H 3a1a-

YaMHM, BEIIIOJHAIOT 3aJaHHE H CAAIOT UX IIPETIoaBaTeIIio.

Ipaxtuyeckue 3anaThsa Ne 5-9. KoMnoHeHThI ONTHYECKHX YCTPOHCTB NpHeMa,
npeoGpazoBaHusl M XpaHeHHss HHpopmauuu. ITpoxomsT B (popme ceMHHAPCKOro

3aHATHA.
Llenv zanamuii: ycBOGHHE 0COOCHHOCTEH COCTaBa, CTPOEHMS M Ha3HAYEHUS KOMIIO-

HEHTOB OITO3JIEKTPOHHBIX ycmOﬁCTB H CUCTEM.
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FAOANUE NQ SR DO BPEMA 3AHATHS ACTTHPAHTEL YHACTBYI0T B 00CYKIACHHH CO-
CTARA, CTPOCHIBE I HAAHANCH I KOMIOHEHTOR OHTOMICKTPOHHBIX CHCTEM, HX YCTPOil-
CTI, NPT PaBO T, PEHINOT 30N,

TpeBosanin K OMNeMHBIN MAMEpUaa: OTHeTHEIMH MATEPHUIAMH ABISIOTCS pede-
PATH JOKIUION 110 YOTpoHerny W npHHIHIaM paboTsl KOMIOHEHTOB OITOMIEKTPOH-
HBIX CHETEM (1B tipoiasoibioil gopme).

Xoo Samamiot: ACHTHPANTEL BHICTYIAIOT ¢ JOKIAJAMH 110 peiepataM, yHacTByloT B 00-
CYIRACHMI yerpoiterna, npuuinna paboTnl, HA3HAUCHIH H HPUMCHEHHH ONITOMICK-
TPOHHBIX YeTpoifern, OCTAWILHLIC 3aHATHN HOCBAIUCHBI PELICHHIO 30121 HA TEMbL:
TOINIONOE MANYUCHHE, BLIHYKACHHOE nanyuenne, (oroadhert, sdherr Komnrona,
MATHNT= 1 AJIEKTPOONTHYECKHE H(pheKThI.

Hpakrnaeexoe sansirine Ne 10, KoMnonentol onTHUecKny yerpoicrs npuema,
upeoGpasonanust w xpanenns ungopmanun. [poxogut B opme TECTOBLIX 3a/1a-
HHI,

Lleas sansmuit; NPOBEPKA HOJYHCHHBIX TCOPETHUECKHX 3HAHHIH H NIPEACTABICHHH O
COCTARE, CTPOCHIH H HAZHAYCHHH KOMIIOHEHTOB ONTOMICKTPOHHBIX CHCTEM.

Jadanue Ha 3anamusx: BO BPEMS 3aHATHS ACITUPAHTHI MTUCHLMEHHO OTBEYAOT HA TCO-
PCTHYECKHE BOIPOCHI TECTOB (BONPOCHI IIPHBEACHBI HIKE ).

Tpebosanust Kk omuemubIM Mamepuanam: OTHETHBIMH MATEPHAIAMH SBIISIOTCH OTBE-
Thl HA BOIPOCH! TECTOBBIX 3a/1aH M.

Xoo sansmus: acTIHPAHTLI HOJIYUAIOT TECTOBBIC 3aJlaHHs C TEOPETHUCCKHMH BOIPO-
CAMHM, BBITOJHAIOT 3aJIaHHS M CJLAIOT UX IPENoiaBaTelo.

Mpakrnaeckne sapsrist Ne 11-13, 15-17. OnrodeKTpoHnbIe CHCTEMbI Nepeaa-
un, oGpaGorknm m xpanenusi nudpopmaunn. Huorerpajbno- H  BOJOKOHHO-
ONTHYMECKHE cneTembl nepeaayun nugopmannn. [poxoast B hopme CeMHHAPCKOTO
3AHATHS.

Llenv sansmuti; yeBoeHHe 0COOCHHOCTEH MOCTPOeHHs, paboThl H MPHMEHEHHS CO-
BPEMEHHBIX OINTOAIEKTPOHHBIX CHCTEM /Ul 06pabOTKH, XpaHEHHS W NepesayH HH-
Gopmanuu.

3adanue na sanamusi: BO BPEMsl 3QHATHS ACIHUPAHTBl YYacTBYIOT B OOCYKAECHHH
YeTpoMCTBa, PHHIHIA PaGOThI, IPUMEHEHHMS ONITHYECKHX METON0B 00paboTKH, Xpa-
HEHMS B Nepeaui HHPOPMAIHK (BOIPOCH MPUBEACHBI HIDKE U1l KAXKIOI0 3aHATHS).
Tpebosanus Kk omuemubiM Mamepuanam u OoKyMermam: OTICTHBIMH MaTepHaIaMH
SBJIAIOTCS WH(OPMALMOHHBIE MATEPHANBl 110 YCTPOHCTBY M paboTe ONTO3JIEKTPOH-
HBIX CHCTEM B IIPOU3BOJILHOMN (hopme.

XoO sansmusi: aCIIMPaHThbl YYacTBYIOT B 00CY)KIAEHHH YCTPOICTBa, MpUHIKMIA pado-
Thl, IPUMEHEHHS ONTOIEKTPOHHBIX CHCTEM, a 3aTeM IoJydyaeT HeOoJIbIIoe 3a1aHue
C TEOPETHYECKMMH BOIIPOCAMH H 3a/lauyaMHi, BBINOJIHAIOT 3a[aHHe H CAI0T HX IPerio-

AaBaTelIio.

IpaxkTnyeckne sansTus Ne 14, 18. Onros/ieKTpOHHbIE CHCTEMBI NepeaayuH, 00-
paGoTkH M Xpanenusi Hngopmauun. MnrerpajibHo- H BOJOKOHHO-ONTHYECKHE
cHcreMbl nepeaayn Hagopmaunn. poxoasat B popMe KOHTPOIBHOH paboThI.
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2 K OMYEMHLIM MAMEPUANAM U OOKYMEHMAM: OTSETHLIMM Ma1CPpz Iz 147
I110/JJHEHHBIE KOHTPOJIbHbIE PaboThI.
: aCNMPAHTBI 0JYHaAI0T 33/1aHuA C Teope'ruqecxumu BONPOCAMA ¥ 2o

(’im‘ilﬂe METOAHYECKHE PEKOMEHIAUMH 110 BLINOIHEHHI0 34 145 AH
HA NPAKTHYECKHX (CEMUHAPCKHX) 3aAHATHAX

i 3amad TpeOyercs MOBTOPUTL MOHATHA KOICPEHTHOCTH BOJH, ME101M
[eHHA MHTepdepeHlIny, pacyer UHTEPHEPEHUMOHBONA KapTHiL OF JEyr #i-
BonpIHHCTBO 3a/1a4 TPeOYIOT NOCTPOCHMA NOACHATENLHOIO HEepTenz,
LIEro MOHUMaHUe CyTH 3a/1a4H (NIPUMEPBI 3a/1a4 NPABEICHL] HAKE).

phepoMeTpe /1A H3MEpeHHUA NoKazaTenei NpeIoMICHNs NpOspainHuy b
. MOHOXPOMATHYECKHI CBET C JUIMHON BOJHLI 589 MM 1poxoant 4epes lue
KoBbIe TPYOKH ¢ BO3AyXOM, MHA Kaxaoh Tpyoxu 10,0 cm. Kornz soziyx »
| 3aMeHWIN APYrUM ra3oM, TO MHTEPPEPEHIIMOHHAA KAPTUHA Ha JKPEHE Che-
 BBepX Ha N = 17 nosoc. Onpe/ie/Th oKa3ate/b NpeIoMICHns HCCielye-
A 1 poJ rasa (110 CrpaBo4YHHKY ).

1EBOM uHTephepomerpe HCTIONB3YETCA OPaHACBAA IHUA PTYTH, COCIO-
. KOMIOHEHT ¢ Ay = 576,97 uM U 4; = 579,03 um. Ilpy kaxom naumens-

e HHTepEepeHIny YeTKOCTh HMHTephepeHUMOHHON KapTuuy Oyier

xap'mna ucpuonuqecxu ucyesana (noqem"’ ).
zepxana uexuy ABYMA TNOCHCAOBATEIbHBIMA TOABICHAAMHA
H b

‘ pa Dabpu-Ilepo pacxoadmnmes MOHOXpoMaTHY -
b1 & POKAILHOM IU1I0CKOCTH JIMH3LI BOSHUKAET HHTEphEe-

KOHUCHTpHYeCkuX konell Tomuuna yranona pasna
NOpA/IKA MHTEPHEPEHLMH: PACTIONOAEHUE KOIELL,
MU,
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5. Haittu s unrepdepomerpa dPabpu-Ilepo, tonmmua kotoporo d = 2,5 cM: Mak-

CHUMAJIbHBIN NOPAAOK HHTep(EepeHIIMH CBeTa ¢ JUTMHOH BOJIHBI A = 0,50 MKM; jtMcriep-
CHOHHYIO 06sacTh AA, T. €. CNEKTPaJIbHbIH HHTEPBAJ JUIMH BOJIH, /UIS KOTOPOIO €Ile
HET NMEepeKpPhITHS C APYTHMH NOpAAKaMH HHTep(hEepeHLIHH, eciii HabJlo/IeHHe BeeTCH

O3 A = 0,50 MKM.

IIpakTHyeckoe 3ansTHe No 2.

Ha 3ansTuu paccmaTrpuBaercs siBlieHue AU(pakiMHu CBeTOBbIX BOJIH. J[1s ycnemHoro
pelleHMs 3a1ay Tpedyercs MoBTOPUTL MeTO/1 30H MpeHerns, nudpakunio MOpenens Ha
KpYIJIOM OTBEPCTHM M Aucke, Au(pakuuio PpayHrodepa na menu u audpaximoH-
HOM pelueTKe, AU(PaKIMI0 PEHTTeHOBCKUX Jydel Ha MpOCTPAHCTBEHHOH pelIeTKe.
BoJbIIMHCTBO 3a1a4 TpeOyIOT MOCTPOEHUS MOSACHUTEIBLHOTO YepTeka, yrpolarore-
ro MOHUMaHHWE CYTH 3a/la4ud (MpUMepsl 3a/1a4 IPUBEIEHBI HHXKE).

3aoavu
1. Ha nyTH miockoi cBETOBOM BOJHBI € A= 0,54 MKM MOCTaBHIIH TOHKYIO COOHparo-

IIYIO JIMH3Y ¢ (DOKYCHBEIM paccTostHdeM f = 50 cM, HEermocpeJACTBEHHO 3a Hel — JiHa-
¢parmMy ¢ KpyrjibIM OTBEPCTHEM M Ha PacCTOSHUH b~75 cM OT auadparmel — 3KpaH.
IIpy Kakux pagnycax OTBepCTHSA LEHTp AU(MPAKLMOHHOM KapTHHBI HA 9KpaHEe HMeeT
MaKCHMAaJIbHYIO OCBEIIEHHOCTh?

2. TodyeuHbli MCTOYHHK MOHOXPOMATHYECKOIO CBETAa PACIOJIOKEH Iepel 30HHOM
TUIACTHMHKOM Ha paccTosHUM a = 1,5 M oT Hee. M3o0paXkeHHe HCTOUYHHKaA oOpasyercs
Ha paccTossHAd b = 1,0 M ot ruiactuHkd. Halitu doxycHoe paccTosiHue 30HHOM Ij1a-
CTHHKH.

3. MoHOXpOMaTHYECKHI CBET MaJaeT Ha OTpakKaTeIbHYIO TH(PPAKIMOHHYIO PEIIETKY
¢ mepuogoM d = 1,0 MM mox yriom ckoabxenusa a = 1,0°. Tlox yrinom cKosibxeHHs
a =3,0° obpasyercs ¢ppayHropepoB MakCHMyM BTOporo nopsaka. Halitu quiuHy BoJ-
HEBI CBeTa.

4. TudpakiHOHHAsl pelieTKa KBapleBOro CrnekTporpada HMeeT MUPUHY 25 MM U CO-
nepxut 250 mrpuxoB Ha MUIUTUMeTp. DoKycHOE paccTossHHE 00BEKTHBA, B (DOKAIIb-
HOM IUIOCKOCTH KOTOPOTo HaxoauTces (oTomnactHHka, paBHO 80 cM. CBeT manaer Ha
pelIeTKy HopMaibHO. KccneyeMplii CIIEKTp CONEPXKUT CIIEKTPAIbHYIO JIHHHIO, KOM-
IIOHEHTEHI XyOJieTa KOTOpoi uMeroT JnuHbl BoJH 310,154 1 310,184 um. Onpenenuts
paccTostHusl Ha (POTOIUIACTHHKE MEXIY KOMIIOHEHTaMM 3TOro aybiera B CIIEKTpax
IIEpBOT0 U BTOPOTO IIOPAZKOB.

5. l'onorpaMMy TOYKH A MOJTy4aloT B pe3yJbTaTe HHTEp(EepEeHLHH IIIOCKOH OMOpHOH
BOJIHBI H IIPEIMETHOH, AU(parupoBaHHOH Ha TOYKe A. PacCcTOsIHUE OT 3TOH TOYKH J10
doromracturku / = 50 cM, anuHa BoJIHEI A = 620 HM. DOTOIIIACTHHKA OPHEHTHPOBA-
Ha [epIIeHIUKYJIAPHO HAaMPaBJIEHUIO PaclpOCTPaHEeH s ONOPHOU BoJIHBI. Haiitu: pa-
JIHyC k-20 KOJNbLIA TOJIOTPAMMEI, COOTBETCTBYIOIIEr0 MaKCHMYMY OCBEIIEHHOCTH;
BBIYHCIINTE 3TOT paguyc uid k = 10; 3aBUCHMOCTb pacCTOssHUS Ar MEX/y COCeTHUMH
MaKCHUMyMaMH OT paJiiyca ¥ COOTBETCTBYIOIIEro KOJIbLA IS r<<l.
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orcrosmiel Ha [ = 40 cM OT HeQOIBIIOrO MpeaMeTa, XOTAT
b ero rOJIOrpaMMy, re OBUTH OBl 3aITHCaHBl JETATH IPeIMeTa pasMepoM d=
. JlnnHa BoaHsl cBeta A= 0,60 MrM. KakuMm 10mkeH ObiTh pasmep ¢oronia-

cKoe 3aHATHe Ne 3.

paccMaTpHBaeTcs SBIeHHe MONApPH3alHH cBeTa. JUist yCremHoro pele-

‘TpedyeTcs MOBTOPHTH NOHATHA €CTECTBEHHOIO H MOISPH30BAHHOIO CBETA,

}O MPH OTP@XEHHH H NpPeloMIeHHH (3aK0H bpiocTepa), sBeHHe IABOHHO-

OMJIEHHS. BoJaBIMHCTBO 3a1a4 TPeOYIOT MOCTPOEHHS MOSCHHTEIBHOIO
@IOILero NMOHHMaHHe CYTH 3a1a4H (MpHMepbl 3a1a4 NpHBeIeHbl HHU-

eHHOrO CBeTa majaeT Ha cuctemy W3 N = 6 nonapma‘ropos njioc-
5 KaXKJI0r0 H3 KOTOPBIX MOBEPHYTA HA yrol ¢ = 30° oTHOCHTENBHO
KAHHS NMpeAbLIyInero nojaspusaropa. Kakas 4actb CBETOBOrO Io-

I OPOXOAHT Yepe3 MONSPH3ATOP M AHATH3ATOP, MOCTABJICHHbIE
' HX FIaBHBIMH IUIOCKOCTAMH paBeH @. Kak noaspsatop, Tak H
| oTpaxkatoT 8% nazaionero Ha HuX cBeTa. HHTEHCHBHOCTD
pam 9% MHTEHCHBHOCTH €CTeCTBEHHOIO CBeTa,

SHHA 1 CTEKJIA, ec/IH MPH OTPAXEHHH OT HEro
O NOAKPH3IOBAH MPH YIJle NPEJIOMICHHS @ =




3. Meroansl HaGmoaenus uurepdepenin csera. Pacuer uureppepeHnonHoii Kap-
THHBI OT JIBYX HCTOYHHKOB

4. Jludpaxiws sosn, HMpunin Noiirenca-Mpenens. Meroa son Mpeness.

S. Jndpakuust Gpenenst HA KPYIJIOM OTBEPCTHH U JIHCKE

6. Jludpaxius Ppaynrodepa Ha 0AHOM WeaH U AHPPAKLIHOHHOM perieTie

7. Judpakuus peHTreHoBCKHX jyueii. Yenosue Bynbga-bporros. [Monstie o pent-
IEHOCTPYKTYPHOM aHATH3E,

8. EcrecTBEHHbIH M MOJISpH30BaHHbIH cBeT. [Ipoxoxaenne ceTa qepes rnossipusaro-
pol. 3akoH Manoca

9. INonspu3alus CBeTa MpH OTPAKEHHH U NpeJoMIeHHH. 3akoH bproctepa

10. JIgoitHoe jyyenpenomieHue. J(BOSKONperoMIISIOLIHe KpHCTAIIbI

11. Jlucnepcus csera. HopmanbHas 1 aHOMaJIbHasH JAUCTIEPCHS

12. ITousiTHe 00 3JIEKTPOHHON TEOPHH AUCTIEPCHHU CBETa

3aoauu
ii** 1. KakoBa OyzeT HHTEHCHBHOCTD CBeTa B ()OKYCE 30HHOM IUIACTUHKH, €CIIH 3aKPBIThI
BCE 30HbI, KpOMe NepBoi. IHTeHCHBHOCTE CBeTa 6e3 MIaCTHHKHU IPHHSATE PaBHOI Io.

| 2. [Inockas MOHOXpOMAaTHYECKasi CBETOBas BOJIHA MajiaeT HOPMAJIbHO Ha KpYyTJioe OT-
W‘ | Bepcrue. Ha paccrosnun b= 9,0 M OT Hero HaXOAHMTCS HKpaH, T/ie HabJIoAAl0T HeKo-
= TOPYIO AM(PaKLMOHHYIO KapTHHY. JHaMeTp OTBEpCTHs yMEHbLIMIIM B 3 pasa. HanTu
g HOBOE paccTosiHue b, Ha KOTOPOM HAJO IOMECTHTH 3KpaH, YTOOBI MOIYYHTh HAa HEM
§ JH(pPAKIMOHHYIO KapTHHY, TOJ00HYIO TOMH, YTO B NMPEAbIAYyIIeM cliyyae, HO yMEHb-
IIEHHYIO B 3 pasa.

3. OnpepenuTs JUIMHY BONHBI CBETa, MAJAlOIIEro HOPMAILHO Ha AU(PAKIHOHHYIO
PEIIETKY C MEpHOAOM d = 2,2 MKM, €CJIH YroJl MeX/y HanpaBleHHAMH Ha (payHro-
q)epoam MAaKCHMYMBI [IEPBOTO M BTOPOTro nopsiaxkos Ag = 15°.

T IIPOXOJMT Yef 3 CHCT 3 BYX CKPEIEHHBIX MOJIIPU3aTOPOB, MEXIY KO-
' : ] L %’bmﬂka, Bmpesamiaa nepne}mmcymrpno OIITH-
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i Vron BprocTepa NpH MajieHun CBETa U3 BO3JlyXa Ha KPHCTAIUI KAMEHHOMH COJIH pa-
sen 57°. OnpeennTh CKOPOCTH CBETA B HTOM KpUCTaJLIIE.

8. [IpenenbHbli yroi rxonnoro OTpaXKEHHsI TTyYKa CBETa Ha IPaHMULIE KHIKOCTH C BO3-
JyXOM PaBeH Qp, = 43°, Onpegenuts yron bpiocrepa s najeHus jyya u3 Bo3jiyxa
Ha MOBEPXHOCTH ATOH HKHIKOCTH.

IpakTHyeckoe 3ansTHe Ne 5.

AcnupaHThl BBICTYIAIOT ¢ pedepaTaMu JOKIAOB IO 3apaHee IPEUIOKECHHBIM UM
TemaM (MpUBEIEHS! B 11, 6.4) 1 06CY’KIalOT BONPOCH! COCTaBa, CTPOCHMS W Ha3Hade-
HUSL KOMITIOHEHTOB OITO3JICKTPOHHBIX YCTPOICTB U CUCTEM.

TIpakTaueckoe 3ausTHE Ne 6.
- Ha 3ansATHY paccMaTpUBaeTCs TEIVIOBOE M3IlyYeHHe, CIIOHTAHHOE, BBEIHYKICHHOE 13-
~ JIyueHue. JIist yCIIEUIHOTO pEelleHns 3a1a4 TpeOyeTcsl MOBTOPUTE 3aKOHBI TEIJIOBOTO
M3JTydEHMs, IPUHIMIIEI U3JydeHNUs, CBA3aHHOTO C IIepeXolaMH dJIeKTPOHOB U3 Ooiiee
:~BBIcoRoro SHEPreTHYECKOro COCTOSHHUS B Goliee HU3KOoe (IPHMEpHI 3a/1au IPHBEIEHBI

€ MOMOIIBI0 (opMytbl [Inarka MOIHOCTE U3Ty4YEeHHS €IUHHUIIBI IIOBEPXHO-
JIFOTHO tlepHoro TeJa, npnxozmmerocx HA Y3KHM MHTEpBaJ JUIMH BOJH Al =

abcomoTtHo yepHoro tena N = 34 kBt. Onpenenurts Temrie-
i U3BECTHO, YTO €ro MoBepXHocTh S=0,6




TOHA ¥ MX MCIHOJIB30BAaHMs B ONTOJIEKTPOHHBIX YCTPOHCTBAX M CHCTEMAX Mepe/iat,
npeobpazoBanus U 06paboTkn HHGOPMALMH.

IpakTHyeckoe 3ausitue Ne 8

i Ha 3anstuu mosropsioT ssieHue Gorosddekra, apdexr KomnTona, a tarke, m1s
YCHEIIHOTO pellleHus 3aad — ypaBHeHHe ODiHIuTeiiHa Ui poToddekra, noHsTie
KpacHO# rpanuibl hoTodddekTa (MpUMepLI 3a/1a4 PUBE/IEHbI HIKE).

i

3aoauu

& ' 1. OnpenennTs KpacHyio rpaHuily (oToaddexra s UMHKA H MAKCHUMAIBHYIO CKO-
POCTh ()OTO3IEKTPOHOB, BHIPHIBAEMBIX C €0 MOBEPXHOCTH HJIEKTPOMATHHUTHBIM H3-
JIy4eHHeM C JUTHHOH BOJHBI 250 HM.

—_—
S| 3~

24 Hpn NOOYEPEAHOM OCBEIICHHH IOBEPXHOCTH HEKOTOPOIo MeTallla CBETOM C M =
0,35 MKkM U A; = 0,54 MKM OOHApY>XHJTH, YTO COOTBETCTBYIOLHE MAKCHMAJIbHBIE CKO-
POCTH (hOTONEKTPOHOB OTIMHAIOTCS ApYT OT Apyra B 2,0 pasa. Haiith paboTty BbIxo-
J1a C MOBEPXHOCTH 3TOr0 MeTalia.

3 ,I[o KaKoro MaKCHMAJIbHOIO MOTEHIHANa 3apsANTCs YAAJeHHbIH OT ApYrux Te
‘M€, LIAPHK MPH OOIYYEHHH ero MeKTPOMArHHTHBIM H3nydeHneM ¢ A = 140 um?

TOTOK, BO3HHMKAIOIIMI B LeNH BaKyyMHOro (oTosneMeHTa MpH OCBELICHHH

oro /IEKTPO/IA SNEKTPOMATHHTHBIM H3MYUEHHEM C JUIHHOM BONHBI 262 HM,
1, €ClIH NOAKIIOYHTH BHEIIHEEe 3ajepxkuBaiollee Harpskende 1,5 B.
Hy M MONASPHOCTH BHEIIHEHl KOHTAKTHOW PAa3HOCTH MOTEHUHAIOB (o-

' EO mB paccesuicst noa yrioM 120° Ha nepBoHa4anbHO MOKo-
‘anexTpone. OnpeaenuTs IHEPrHIO paccesHHOro GoToHa.

A= 6,0 M paccesancs Moa MPAMBIM YIJIOM Ha MOKOHB-
He. Haiiti: yacrory paccesHHOro (OTOHa; KHHeETHde-

pO- H ualmoonmuecxnﬁ apdextrr. s
' ‘ qeckHe 3((eKTs
¢apa.uex u Keppa (npumeps! 3a-
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~10 2
sunas Keppa B = 2,2:10" "cM/B°. Onpenenuts MUHUMAILHYIO HANPAKEHHOCTD JJ1EK-

TPUUECKOIo 10J1s £ B KOHJIEHCATOpe, NMPH KOTOPOH MHTEHCHBHOCTL CBETA, MPOLIE/-
LHIero yepes 9Ty CHCTEMY, HC Oyaer 3aBuUCeTh OT [MOBOPOTA 3a/(HET0 I0JIAPH3ATOPA.
[TopcuuTaTh YKCIIO IpepbIBaHUi cBeTa B | ¢, eC/iM Ha KOHJIEHCATOP 110/1aTh CHHYCOU-
nanbHOe HanpsbkeHue ¢ yactoror [ = 10 MI'Ll 1 aMIUIMTY/ZIHBIM 3Ha4YEeHHEM Harps-

sennoctu £,=50 kB/cm.

2. HexoTopoe BeliecTBO MOMECTHJIM B MPOAOJIBLHOE MAarHUTHOE I0JIe COJICHOM/A,
PACMOJIOKEHHOT0 MEX/Iy ABYMs nojispusaropamu. [linHa TpyOKu ¢ BeliecTBoM /
30 oM. Haittu mocrosHHyio Bepze, eciu npu HanpssKeHHOCTH 1nosis H = 56,5 kKA/M
YroJjl MOBOPOTA TUIOCKOCTH MOJspu3aluu @= +5°10" Uist 01HOro HampaBieHHs MO
M @, = —3°20' U1 IPOTHBOIIOJIOKHOIO HATPaBIEHHS.

3. V3Ku# My490K [UIOCKONOJISPH30BaHHOIO CBETA NMPOXOJANT Y€pe3 NpaBOBpallaiolee
[TOJIOKUTENBHOE BEILIeCTBO, HAXOAIIEECs B MPOJIOJBHOM MarHMUTHOM rose. HauTtu
YroJ, Ha KOTOPBIH ITOBEPHETCs IIOCKOCTh MOJIAPH3ALMH BBILIE/IIEro IMy4Ka, eCiu
JUIMHA TPYOKH C BEIIECTBOM paBHa /, €ro MOCTOsSHHAS BPALEHHs ¢, MOCTOSHHAA Bep-
ne V 1 HanpspKeHHOCTh MarHUTHOTO 10JIst 1.

4, Tpy6xa ¢ 6eH30JI0M IIHHON [ = 26 M HAXOQMUTCS B IPOAOTIEHOM MAarHHTHOM IOJIE
COJIEHOM]Ia, PACIIOJIOXKEHHOTO MEXIY ABYMs MOJAPU3aTOPAMH. Y TOT MEXIY TIOCKO-
CTAMM IPOIYCKaHHs MONAPU3aTOpoB paBeH 45°. HaiTn MUHMMaIbHYIO HampsKeH-
HOCTh MArHMTHOTO IIOJISI, IIPX KOTOPOM CBET C TMHOH BOJHEI 589 HM OyZaeT 1poxo-
JUTh Yepe3 9Ty CHCTEMY TOJIBKO B OJHOM HAIPaBJIEHMH (ONTHYECKAH BEeHTHIb). Kak
Oyzner BecTH cebsi 3TOT ONTHYECKHH BEHTHIIb, €CIIH M3MEHHTh HAIIPABJICHHE JIAHHOTO
MArHHTHOTO TI0JIs Ha TPOTHBOIONO0XKHOE?

5. [Ty4oK ecTeCTBEHHOTO CBETa HHTEHCHBHOCTH Iy MajiaeT Ha CHCTEMY M3 JIBYX CKpe-
IIEHHBIX I0JIAPU3aTOPOB, MEXIY KOTOPBIMH HaXOAMTCA TPyOKa C ONTHYECKH Heak-
THBHBIM PAacTBOPOM B IPOJAOJIBFHOM MAarHWTHOM IIojie HamnpsbkeHHOCTH H. [lnuHa
TpyOK¥ /, TMHEHHBINA ITOKa3aTeNb IOIJIONIEHHs] pacTBOpa ¥ M IOCTOsHHas Bepxe V.
IMpenebperasi OTpaXXeHUSIMH, HAWTH MHTEHCHBHOCTH CBETa, MPOIIE/IIEr0 Yepe3 Ty
CHCTEMY.

IIpakTnyeckoe 3ansitne Ne 10.

3aHATHE MPOXOAUT B (hopMe KOHTPOJILHOM paboThl. ACIIMPAHTHI OTBEYAIOT Ha TEOpe-
THYECKHE BOIIPOCHI M peIlaroT 3afa4yd (BOIPOCHI U IPHMEPEI 3a7ay IPHBEAECHEI HH-
xe).

Bonpocut

1. TertoBoe H3Ty4EHHE U €T0 XapaKTepHUCTHKH. YepHoe Terno.

2. 3aKoHBEI TEIUIOBOTrO M3nydyeHHs: 3akoH Kupxroda, Credana-bonpimaHna, 3aKoH
cMmenleHus Buna

3. 3aKOHEBI TEIJIOBOrO H3Iy4eHus: hopmyna Panes-J[xuHca, 3aKoH U3imy4yeHns BuHa,
¢dopmyna ITnanka
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3 Ditnurreitna mm BHelHero gotoaddexra. Kpachas rpanuna dhotord-
(T Mnomtbommmm dotorddext
quit poroaddext. Bentuabhblit potorddext

KTpHyeckuit adpdext

nTHYecKHe 3 HeKThI
oonTHUecKHit a(pekt Papanes. OnTHYeCKHE H30IATOPbI Ha OCHOBE 30-

' JUKHBL 061a1aTh GOTOHEI, YTOOBI NPH KOMITOHOBCKOM pac-
1eMCsl SMIEKTpOHe Ha yron ¢ = 7/2 IIWHA BOJIHBI OTBe-




3aHATHSA TPOXOAAT B hopMe ceMuHapa, Ha KOTOPOM aClUPaHThbl BRICTYMAIOT C pede-
paTaMH JOKJIAJ0B 110 OJHOW M3 MPEIOKEHHBIX TEM (cM. 1. 6.4) u 0bOCYXKIAIOT BO-
IIPOCHI KOHCTPYMPOBAHHA ¥ (YyHKUHOHMPOBAHHA ONTONIEKTPOHHBIX CHCTEM Tepe/ia-
gH, 06paboTKH M XpaHeH!Us HH(opMAaIIHy.

Ipakruyeckoe 3ausaTHe Ne 14.
3aHATHE IPOXOAUT B HOpME CaAMOCTOATENLHOM paboThl. ACIHPAHThI PEIIAIOT 3a4atiH

(mpuMepsI 3a/1a4 MPUBEIEHBI HIKE) U C/IAI0T UX TIPENo/IaBaTelio.

‘ 3adauu
1. Jlazep m3mydmn B uMIrysbce AnuresbHocTH T = 0,13 Mc mydok cBeTa ¢ 9Hepruen
E = 10 JIx. Haiiti cpefiHee aBjieHHe TaKOro CBETOBOIO MMITYJIbCA, €CJIH €0 choky-
CHpOBATh B IHITHBIIIKO AraMeTpoM d = 10 MKM Ha MOBEPXHOCTH C K03 (ULIHEHTOM

orpaxcenus p = 0,50.

2. DeKTpOMarHuTHOE M3iydeHue ¢ A = 0,30 MkM magaer Ha (OTOIIEMEHT, HAXOMA-
IMics B pexuMe Hachlmenns. CreKTpanbHas YyBCTBUTEIBHOCTE (DOTOIEMEHTA
S;=4,8 MA/BT. HaliTu KBaHTOBBIH BBIXOJ ()OTOIJIEKTPOHOB.

3 OnuH M3 5JEKTPOAOB BaKyyMHOTo (POTO3/TEMEHTa LIe3HEBBIH, APYrOd MEIHBIH.
OnpefenuTh MaKCHMANBHYIO CKOPOCTE (DOTOINEKTPOHOB, MOIETAIOLINX K MEAHOMY
- QNIKTPOJY, IPH OCBEIICHHH LIE3UEBOTO JJIEKTPOJA 3JI€KTPOMATHUTHBIM U3JIyYEeHHEM

K, BO3HHKAIOUIMA B LIEMH BaKyyMHOro (OTO3JIEMEHTa MPH OCBEIeHUH
) BNIEKTPOJia 3JIEKTPOMATHATHBIM H3JIyYeHHEM C JUIMHOH BOJHBI 262 HM,
o, eclM MOAKIIOUMTH BHELIHEE 3ajlep)kuBarolee HampsbkeHue 1,5 B.
MHY U TOJAPHOCTH BHEIIHEH KOHTAKTHOH Pa3sHOCTH IMOTEHIHAJOB do-

dopme camMoCTOATENBHOH paGoTEL. ACIMPAHTEI PELIAIOT 3a/1a4H
IBE/ICHBI HWJKE) M CAAIOT WX IPEo/aBaTello.




JlaGopaTopHbie 3aHATHSA

Haumenosanue J1abopaTtopHbIX paboT

dopma Tekyuiero
KOHTPOJIA

4

: JlemoHCTpaus BHACODHIBMOB IO HauMe-
¢ |HOBaHHIO pa3jiena.

I/Isyqenne paboThl HMITYTbCHOH KCEHOHO-

ITncEMeHHBIN OT-
yeT B Jlabopartop-
HOM >KypHaJe o
pe3yJiipTarax pa-
0OTBI U CJeJIaH-
HBIX Ha HX OCHOBE
BBIBOJIOB




3 |OnTodeKkTponHbie 10. Mayuenue CTpykTypbl H CTpOEHHA OH-
CHCTEMBI epefia-  |HapHbX 310MHHAIOIIHX YCTPOHCTB.

w1, 06pPAGOTKH 1 11. M3yuenne paGoTs! onpoHa

xpanenusi nndgop- |
MAalHH

4 |MurerpajbHo- H 12. OuneHka TIeoMETPHUYECKHX pa3MepoB
BOJIOKOHHO- MHKPOJIHH3 C HOMOIIBIO ONTHYECKOTO MHK- |
onTHUecKHe cH-  |Pockond 0 !

13. M3ydyeHue JIHMHEHHOrO 3JIEKTPOONTHYE- |
CTEMBI HEPENATH (0, 6r s¢dpexta B KpHcTaule HHobaTa JTuTHS
HH(pOpMALHH 14. W3yuenue ONTHYECKHX CBOWCTB BOJIO-

KOHHBIX CBETOBOI0B

IIpumepHasi TeMaTHKa pedepaToB

1. MicTopHs H3yYeHHs CBETOBBIX SBIECHUH U CYLIECTBYIOIIHE MO/IEH (HOTOHOB.
2. [pusin nefcTBus JasepoB. Mx xiaccuduxanus.

3. [IpuHIMO AeHCTBUSA CBETOAHONO0B. MX KOHCTPYKIIUH.

4. DNeKTPOIIOMUHECLIEHTHBIE TYEHKH, KOHIEHCATOPBI

5. ®OTO2IEKTPUIECKHE IPUEMHHUKH.

6. [IpreMHMKH, paboTaroniie Ha (POTOTEKTPOHHON 3MUCCHH.

7. ®OTO3IEMEHTHI.

8. ®oTO2/IeKTPOHHBIE YMHOXUTEIIH.

9. DIIeKTPOHHO-ONTHYECKHE TPe0Opa3oBaTeIH.

10. [MpueMHuKH, paboTaronue Ha BHyTpeHHeM (oTodddexre.

11. ®oTope3ucTOpHI.

12. ®oToranbBaHHYECKHE JIIEMEHTHI.

13. p-i-n —horopuos!. JlaBuHHBIE hoTOAHOAE!. I'eTepohoToqHO AL

14. BunossipHBIE (OTOTPaH3UCTOPBI, HOTOTHPHCTOPEI.

15. MHoroasjnemMeHTHbIe (POTONPHEMHHUKH.

16. CTpyKTypHas cXeMa OITPOHA M €ro yCTPOHCTRBO.

17. Pe3ucTopHble ONITPOHEI.

18. InoHBIE ONITPOHBI.

19. TpaH3UCTOPHEIE ONITPOHEI.

20. TupucTOpHEIE ONTPOHBEI.

21. IIpuMeHeHne ONTPOHOB.

22. HasHayenwe, MPUHIIUI TEHCTBHUS Ne(IEKTOPOB B ONTHYECKUX YCTPOMCTBaX 00-
paboTkH HHGOpMAaIKH.

23. DeKTpOONTHIECKHE ADIIEKTOPEI.

24. AkycToonTHYecKue Je(IEKTOPEL.

25. Moy/iATOpbl B ONTHYECKHX YCTPOHCTBaX 00paboTku HH(OPMAIHH.
26. DIIEKTPOONITHYECKHE MOIYJIATOPBI: YCTPOMCTBO, IPUHIIHUII I€HCTBUS.
27. AKycTOONTHYECKHE MOLYJIATOPbI: YCTPOUCTBO, IIPHHIIHIL I€HCTBYS.
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28. MaruuToonTHYeCKHe MOAYJISTOPbI: YCTPOHCTBO, MPHHIIMIT JIEHCTBHS.

29. Buapl TpaHcnapaHTOB.

30. TpancnapanTsl U3 OTOXPOMHBIX MaTEPHAJIOB.

31. TpaHcnapaHThl NEpeMEHHOI 1PO3PaYHOCTH.

32. TpancnapaHThl ¢ (pa30BOH MOJLYJIALIMEN.

33. YnpasisieMble TpaHCIIapaHThI.

34. KOHCTPYKLHMH YIIPaB/IsIEMbIX TPAHCIIAPAHTOB.

35. DiIeKTpHYECKH yMpaBJisieMble TPaHCIIaPaHTBI.

36. PerucTpupyrolue cpeibl Ui 3aIOMUHAIOILUX YCTPOHCTB.

37. DOTOXUMHUYECKHE CPEeIbl PErUCTPALlHM OTITHYECKOH HH(pOpMAaLMH

38. CriocoOkI 3aIMCH B ONMTOAIEKTPOHHBIX 3aTIOMUHAIOIIMX YCTPOHCTBAX

39. CxeMa nocTpoeHus OUHAPHBIX 3alIOMUHAIOIIUX YCTPONUCTB U UX KOMITOHEHTBI
40. Crioco0sI 3anucy HH(popMaruu B OMHAPHBIX 3alIOMUHAIOIIUX YCTPOMCTBAX
4]1. Tunel ronorpaduyecKux 3allOMUHAIOILIMX YCTPOHCTB

42. I'onorpaduyeckue 3aOMUHAIOIINAE YCTPOUCTBA C II0CIIEI0BATENILHON 3aIIMChIO
43. ['onorpaduyueckoe yCTpOHCTBO 3alIMCH CTPAHULIBI IBOMYHBIX JaHHBIX

44, 3amich MHPOPMALUK HA dJIEMEHTaX rojorpapuueckod MaTpHLbI U CYMTHIBAHHE
HH(pOpMAaIUH.

45. Koguposanue nHpopManuu s ee U poBoi ronorpauueckoi 3armmcH.

46. 3anuch HHPOPMALIMK Ha TOJIOrPaMMy B IBOMYHOM KOJI€

47. OnTruyecKkue TUCKH.

48. [lepcrieKTUBEI IPUMEHEHHUS ONITHYECKHX METOJOB B BEIUHCIIMTENILHON TEXHHKE
49. BoJIOKOHHO-ONITHYECKHEe KOMMYTAallHOHHBIE CHCTEMBI.

50. [lepenaya u TpaHchOpMAaLUs ONTHYECKHX U300pakKeHHUH € IIOMOLIBIO BOJIOKOHHO-
ONTHYECKUX DIEMEHTOB.

51. OnTuueckue METOIBI B paJHOTEXHUKE

52. Pazno)xeHue my4dka cBeTa Ha MPOCTPAHCTBEHHbBIE YacTOTHI.

53. CxemMa ONTHMAIBHOTO MPOCTPAHCTBEHHOTO (DUIIBTpA.

54. Pacrio3HaBaHUE OOBEKTOB ONpeNeIeHHON (OPMBI.

55. IIpuMeHeHHe ONTHYECKUX METOIOB paclio3HaBaHUs 06pa3oB

56. [IpuMeHeHre THOPHAHBIX ONTO3EKTPOHHBIX BEIUACITHTEIbHBIX KOMIIIEKCOB
57. KOMIIOHEHTEI UHTErPAIbHO-OIITHYECKUX CHCTEM.

58. Tumbsl ONTUYECKUX HHTErPAJIbHBIX MUKPOCXEM.

59. OnTrgeckue BOTHOBOIBI.

60. [taHapHbIE BOTHOBO/BI.

61. TpexMepHbIe BOJHOBO/IBI.

62. MaTtepuaibl 1JIs1 BOITHOBOZIOB

63. YcrpolicTBa BBO/Ia ¥ BBIBOJA U3ITyYEHHS.

64. DneMeHTEI CBSI3U.

65. HanpaBiieHHbIE OTBETBUTEIIH.

66. [laccuBHBIE ONITHYECKHE DJIEMEHTEL.

67. BonHoBonHas JIun3a. JIunza Jlronebepra.

68. ['eome3nyeckas JIMH3A.

69. BonHoBogHas THH3a OpeHerns.

70. BoTHOBOJHBIN aKyCTHYECKHHA MOYJISATOD.
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71. UaTErpanbHO-ONTHYECKUE CIIEKTPOaHAIM3aTOPEL.

72. IHTerpaibHO-0NTHYECKHE KOPPETIATOPbI.

73. Uurerpansno-onrudeckue AL i LIATL

74. JlornuecKre HHTErpajibHO-ONTHIECKHE CHCTEMBI.

75. I'ubpuansle OucTabUIIBHBIE YCTPONCTBA HA OCHOBE PE30HATOPOB ®abpu-Ilepo u

HAMPaBIEHHOI0 OTBETBUTEIISX.
76. Apudmernyeckue ¥ (GyHKIHOHAIbHbIE BBIYMCIHMTENLHBIE ONTHYECKHE HHTE-

I'PajIbHBIE CXEMBI.

6. OBPA3BOBATEJIGHBIE TEXHOJIOI'MA
I[Tpy peaiW3alii JaHHOW MPOrpaMMbl IPUMEHAIOTCS obpa3zoBarebHbIE TEXHO-

JIOTHH, OITMCAHHBIE B TabJIHILIE.
[IpuMeHsieMble 00pa3oBaTeslbHbIE TEXHOIOIHH

TexHoMOruu Buapl 3aHATHNA
JI 13 JIP

Crnaiig-MaTepUalbl + + +
(mpe3eHTallH), BU-
JeoMaTepHabl
[IpobneMHas JIEKIHS- o 1
becena
CTpyKTypHpOBaHHas + -
JIHCKYCCHS
AHaJIUTHYECKHUH Ce- +
MHUHap
BuptyansHoe Mozie- + +
JIUpPOBaHUE
IIpoexTHO- +
UCCIIeIOBaTEeNbCKUH
METON

[IprMeHEHHEe TEXHOJIOTMY YKa3aHO 3HAaKOM +

7. OIEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEXYTOYHOM ATTECTALIUHA
7.1 ®oHA OLeHOYHBIX CPeACTB AJIsI MPOBEAeHHS TeKyIleH aTTecTallHH

KpaTkoe onucaHne KOHTPOJIBHBIX MEPONPHATHH, IPHMEHAEMBIX KOHTPOJIBHO-
H3MEPHUTETBHBIX TEXHOJIOTHH H CPEJICTB.

KoHTpoibHbIE pabOTEL

3auer.

7.2. Onucanne KPUTEPHEB OLIEHKH YPOBHS OCBOEHHs y4eOHOl MporpaMMai.

K 3agery HOIYCKAalOTCS JIMLA, YCHEIIHO BHINOJIHHBIINE U 3aIlHTHBIIHE BCE Ja-
GopaTopHble paboThl, H HAIMCABIIME KOHTPOJIbHBIE PaOOThI. 3a4eT MPOXOIHUT B YCT-
Ho# (hopme. 3a4eTHBIN OUIIET COAEPKHUT [IBA TEOPETHIECKHX BOIPOCA U3 Pa3JIMYHbBIX
pasjieNioB Kypcea # 3ana4dy. OCHOBHbIE KDUTEPHH OLEHMBAHHs IIPUBENEHBI B IIpUJIara-
eMOM K mporpaMme TabiHIe.
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7.3 KonrpoJabHo-H3MEPHTCALNLIC MATCPHALI LIS HTOFOBOH A TTCCTR I 1o
JACHHImne

KOHTPOJILHBIE BONPOCHL K 3aUETY 10 JMCHHTIIHE

1. Meropust passiuTist onruueckoil cosian, [ipumencime onrniuecknx it ¢
3H.

2. OcoBGeHHOCTH ONTHUECKOIO Hayuenust. JLocToneTna onrHieciknx MeToon
00pabGoTKH, XPaHEHHs 1 Nepesain HH(pOPMAaLini

3. Ousnueckue spaeHus u dGQexrsl, nenoianiyempie npu pabore onruiecKnx
yerpoiiers o0paboTkn nudopmainm

4. Murepdepeniinsg CBETOBLIX BOJIH M €€ NPUMEHCHHE B ONITHUYCCKHX YCTPOil
cTBax

S. JludpaKiist CBETOBBLIX BOJIH H €€ NPUMEHEHHE B ONTHUCCKHX YCTpolicTax

6. [Tossipusaiiis CBETa 1 e¢ MPHMEHEHHE B ONTHYCCKHX YCTpOoiicTRax

7. JIBOSIKOIPEJIOMIISIIOLIHE KPHCTAIUIBI, ONHOOCHBIC M JIBYXOCHBIC KPHCTAILIDI.
OnTHYeCKH aKTHBHBIE BEIECTBA

8. [TpHMEeHEeHHEe ANCIICPCHH B ONITHYECKHX YCTpOoiicTBAX

9. Ilornoienue, paccesiiie H peKoMOHHALMSA CBETA, SIBICHHE MOJIHOIO BHYT-
PEHHEro OTPaXXEeHHs H ero NpUMeHeHHe

10. ®oroaddexr. [Tupoanexrputeckuii adpexr. bamomerpuueckuii sddei

11. DnexrpoonTHyeckue d(P(PeKThl i UX IPHUMEHEHUE B OIITONICKTPOHHKE

12, Henuueiiablie ontiyeckue 9 hexThl

13. Marauroontuieckne 3(pPeKThl U HX IPUMEHEHHE

14. Akycroontiueckue 3(h(pexTel n UX NpUMEHEHHE

15. CBeToAHO/IbI. DIIEKTPOIIOMHUHECLIEHTHBIE SUCHKH, KOHICHCATOPDI

16. Jlazepsr. Knaccugdukanus Jrazepos. XapakTepUCTHKH JIA3EPHOTO M3J1YYCHHSI

17. ®u3n4ecKue OCHOBBI rOJIOrpaduH.

18. 3amuck roJlorpaMMBbl M BOCCTAHOBIICHHE H300paXceHMsI.

19. OcoGEHHOCTH TOJICTOCIOHHON rOJOrpaMMBbl. 3aruch TOJICTOCIOUHON I0JI10-
rpaMMbl H BOCCTaHOBJIEHHE H300paXKeHusl,

20. I'onorpaduueckue onruyeckue snementol. [lonyuenne n BoccTanosienume
MHO)KHUTEJBHOTO TONOrpadGuieckoro sjeMeHTa.

21. @OTO2JIEKTPHYECKHE TPUEMHHKH

22. TIpHeMHHKH ONTHYECKOro M3jydeHus, paboraioimme Ha (pOTONIEKTPOHHOM
39MHCCHH

23. IIpMeMHHKH ONTHYECKOro M3JyueHHs, paboralolue Ha BHYTpeHHeM (oTto-
addexre

24, CtpyKTypHas cXxeMa ONTpoHa. Y CTpoiCcTBO onTpoHa. JlocToMHCTBA M HEJ10-
CTATKH ONTPOHOB, UX XapaKTePHCTHKH.

25. HazHaueHue, NPUHIMIT ASHCTBHS Je(IeKTOPOB B ONTHYECKUX YCTPOUCTBAX
00paboTKH HH(OPMALIUH.

26. DexTpoonTHIECKHEe Ae(IeKTOphl. AKYCTOONTHYECKHE Ne(IeKTOPEI.

27. MoaynsTophl B ONTHYECKUX YCTPOHCTBaX 06paboTKH HH(pOpMALIUH.

28. DNeKTPOONTHYECKHE MOAYIATOPLI: YCTPOHCTBO, MPUHIHII JAEHCTBHS.

29. AKYCTOONTHYECKHE MOJYJIATOPBI: YCTPOHCTBO, MPHHIMIT JCHCTBHSI.
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30. MarauToonTHYeCK1e MOAYJISITOPEI: YCTPOHCTBO, MPHUHIIHIT ICHCTBHUA.

31. Buzpl TpaHcnapaHToB.

32. YnpasnsieMble TpaHCIIapaHThI.

33. CTpyKTypa ONTHYECKON JIMHUH CBS3H.

34. CriocoObl MOAYJISIMH ONTHYECKOTO M3IIyYEHHs B CHCTEMax Tepe/iaiu.

35. Crioco0bI npHeMa ONTHYECKOTO H3IyIEeHHs B CHCTEMAX Mepe/layuH.

36. Bpemennoe pasienenue kaHanoB. YactoTHoe pasjenenve Kananos. [lym-
JIEKCHAsl CBS3b.

37. CtpykTypa BOJOKOHHOro cBetoBofa. OQHOMOJIOBEIE H MHOTOMO/IOBBIC CBE-
TOBOJbI, UX KOHCTPYKTHBHOE OTIIMYHE.

38. SIBneHue MoJHOro BHyTPEHHEro IMPEeIOMJIEHHS B CBETOBOAX.

39. I'panvieHTHbIE JTUH3BI.

40. ITpuHiumn gedcTBHs onTHYeckoro mpoueccopa. CTpykTypHas cxema
YCTPOMCTBA C ONITHYECKHM ITPOLIECCOPOM.

41. I'onorpaduyeckuii mpoueccop.

42. PacrniozHaBaHie 00BEKTOB OmpeseieHHOM Gopmbl. [IpuMeHeHHe ONnTHIeCKHX
METOJI0B pacIio3HaBaHuUs 0Opa3oB.

43. TIpHHLMIEI MOCTPOEHHS ONTOIEKTPOHHBIX 3alIOMUHAOIIMX YCTPOHCTB.
- bunapHble 3anOMHHAIOIINE YCTPOHCTBA
7 44, Tonorpaduyeckye 3arIOMHHAIOIIHE YCTPOUCTBA
45. KOMIOHEHThl HHTerpaJlbHO-ONTHYECKUX CHCTEM. THIIBI ONTHYECKHX HHTE-
~ TpajbHBIX MHKPOCXEM

i 46. OnTHYeckue BOIHOBOMBI. IlnaHapHbIe BOMHOBOABL TpexmepHble BOIHOBO-

=

= ——
= &:AE e
e

— —
R

¥

X. DJIEMEHTHI CBSI3H.
. HanpaBnenusie orBeTBUTENH. [laccHBHBIE ONITHYECKHE D/IEMEHTHI

YEHb OCHOBHOM U JOMOJHHUTEJILHOU YYEBHOU
TEPATYPBI, HEOBXOIUMOM /1JI51 OCBOEHUSI TUCUUILIHHbBI

i ’6_pon C.A. Ontuyeckue MeTo bl 00paboTKH HH(pOPMALIHH.
0, 2005.
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