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1. HEJIX U 3AJAYN JUCIHUIIJINHBI

1.1. Hean aucuunJIMHbI

[lenp wu3yueHUs JUCHMIUIMHBI: OCBOCHHME KBAaHTOBOW U  ONTHYECKOM
9JICKTPOHUKU U (OPMHUPOBAHUE HABBIKOB HCIIOJIB30BaHUS allliapaTra KBaHTOBOW U
ONTUYECKOU JIEKTPOHUKH B NMPOHECCHOHAITBHOU JICSITCIIHHOCTH.

1.2. 3apaum ocBOEHUS AUCHUIIIAHBI

dopMHUpOBaHHUE 3HAHUM, KOTOpBIE 00ecneunsii Obl BO3MOKHOCTh TTOHUMATh
¢dusznueckre mpolecchl B YCTPOMCTBAX KBAHTOBOM U ONTUYECKOW DSJIEKTPOHHKH,
MPUHIIUIIBI PA0OTHI ATUX YCTPOUCTB U MPUMEHSTH 3TH YCTPOUCTBA B TPAKTHUECKOMN
JEATEIIbHOCTH; 3aJI0KEHHWE HAaBBIKOB HAOJIOJCHUS, BBIMIOJHEHUS U O0pabOTKHU
pPEe3yJbTAaTOB IKCIIEPUMEHTA B 00JIACTH KBAHTOBOM M ONTHYECKOW JJICKTPOHUKH,
0o0yueHHe OCHOBaM TEOPHUHU DJEKTPOMArHUTHBIX BOJH B HEOJHOPOJHBIX Cpelax;
o0yueHHe OCHOBAM TEOPHUH JIa3€POB U KBAHTOBBIX YCHIIUTENICH, JETEKTUPOBAHUS
CBETOBBIX CHTHAJIOB, YCTPOHCTB W CHCTEM ONTHYECKOH CBSI3M U 0OpabOTKH
uH(bOpMaIIIH.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

JuctumnuHa «ONTHYECKHE YCTPOWCTBA B PAAMOTEXHHUKE» OTHOCUTCS K
JTUCITUTIIMHAM 4acTd, PopMUpPYyeMOl ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUN
(mucumIIvHA 10 BRIOOPY) O10Ka b.1 yuebHoro miana.

2. IEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYUEHMS
MO U CHUTLJINHE

[Ipomecc  m3yueHus  AUCHMIUIMHBI  «ONTHYECKHE  yCTPOMCTBA B
PaINOTEXHUKE) HAIpaBjeH Ha (OPMUPOBAHUE CIICTYIONUX KOMIICTCHITUI:

I[IK-4 - cmocobGeH K MPOBEICHHWIO JUArHOCTHKH, OIICHKM KadecTBa U
HAJCKHOCTH B TIPOILECCE OKCIUIyaTallMM  PaJHOdJICKTPOHHBIX CHCTEM U
KOMITJIEKCOB.

Kommnerenumust Pe3yabTaThl 00y4eHHUs1, XapaKTepu3youe
chOpMHUPOBAHHOCTh KOMIIETCHIIMHU
[1IK-4 3HATh OCOOCHHOCTH AKCILTyaTaIlui ONTHYECKUX YCTPOUCTB.

YMETh OIpEAeNATh KaTeropud OLEHKH KadecTBa (Ha
Ha/Ie)KHOCTb, O€30TKAa3HOCTb, JOJTOBEYHOCTh) ONTHUYECKUX
YCTPOMCTB.

BJIAJICTh ~ HABBIKAMM  IPOCKTUPOBAaHMS, PpPEMOHTA W
00CITy>KUBaHUS ONITUYECKUX YCTPOMCTB.




4. OFBEM JUCHUATIIMHBI (MOIYJIS)

O6mast TpyA0€MKOCTh TUCHUIUIMHBI «OCHOBBI JIA3€PHBIX CUCTEM Iepenaydn
uH(GOPMAITI COCTABISAET 4 3a4ETHBIC SIUHUIIBI.

Pacnipenenenue TpyA0€MKOCTH JUCIUILIMHBI 10 BUAAM 3aHATUI

Ounas ¢popma 00yueHust

Bun yueGHo# paboThl Bcero CemecTpsl

4acoB A

AyauTopHbIe 3aHATHS (BCEro) 90 90

B Tom yncze:

Jlexuun 36 36

ITpakTuyeckue 3anstus (I13) 18 18

Jlabopatopusie padoTsl (JIP) 36 36

CamocrosiTesibHast padoTa 54 54

KypcoBoit mpoekt

KonTtponbnas pabora

Bun npomexxyTOUHOM aTTecTanuu — 3a4eT ¢ + +
OLIEHKOM
OO6mr1ast Tpy0€MKOCTh gac 144 144

3a4. €. 4 4




5. COAEP)KAHUE JUCLUTIAHBI (MOY.JIST)

5.1. Coneprxkanue pa3ie/ioB IMCHUILUIMHBI U pacipeaeieHue

TPYA0EMKOCTH 10 BUAAM 3aHATHH

o4yHas popma 00yUeHuUs

HaumenoBaHue TeMbI

ConeprxaHue paszena

Jleknn

IIpax
3aH.

Jlab.
3aH.

CPC

Bcee
ro,
yac

Onruyeckue
nepenatuuku BOJIC

Hctounnku ontuueckoro msnydyenus ainst BOJIC.
3oHHas CTPYKTypa HOJTYTIPOBOJTHUKOBBIX
Ja3epHBIX MaTepuaaoB. CBETOM3ITYJalOIie O bl
U ux mapaMeTpsl. I1omynpoBOTHUKOBEIE Ta3ephl.
Jlazepsl c JIBOMHBIM TeTEPONEPEXOIOM.
MHOroMo0BbIE U OJHOMOJIOBBIE TI'eTepOsa3ephl.
Jlazepsl c pacmpeneneHHO 00paTHOH CBS3EIO.
Jlazep c BEPTHKATBHBIM ONITHIECKHM
pe3onaropom. [lapaMeTpsl Jla3epHbIX U3TydaTeaeH.
Mopnyaamus  HOJYIIPOBOJHUKOBBIX ~ MCTOYHHUKOB
ONTHYECKOTO  W3NydeHHs.  MopmyaupoBaHHEIE

HMITYJIbCHBIC ITOCJIIEA0BATCIIBHOCTH .

10

28

OnruyecKre CBETOBOIELI
1 Kabemun

IIpunnun JIeUCTBHS ONTHYECKOTO
IIBIEKTPHIECKOTO BOJIHOBO/IA. YucmoBas
aneprypa. Ilpodunb mnokazarens NpeIOMIICHHS.
[IupuHa TONOCHI MPOIYCKaHUsI M  CKOPOCTh
nepenaun nHGopmammu. OcnabieHne ONTHIecKOoro
n3nydeHnss. OnTuMmanbHas [UIMHA BOJHBL  JUIA
BOJIC. Buasr JCIIEPCHH. MexmomoBas,
MaTepuaibHasi, BOJIHOBOJHAS M TOJISIpPU3ALlOHHAS
ICTIEPCHH.  DIIEKTPOIUHAMHYECKass ITOCTAaHOBKA
3agayn. BomHOBOE ypaBHEHHME W €ro pelIeHHE.
Tunbl HarpaBJIsIeMbIX BOJIH. BBITEKaIONIMe BOJIHBL.

14

16

24

62

Onruueckue
npuemanku BOJIC

TIpuHIMIT NeTeKTUPOBAHUS ONTHYECKHX CUTHAJIOB.
p-i-n ¢dorommon. JlaBuHHBIIT ¢dorommon.
XapakrepucTuku  GoTOHeTeKTOpoB.  DOHOBas
3acBerka. J{pobopoii myMm. TermoBoi mym. Illym
JIABUHHOTO Pa3MHOKEHHSI. Onruyeckue
ycuurenu. Pereneparnuss 1H(pPOBEIX ONTHYECKHX
curHanoB. OmmOku pereHepanuu. KBaHTOBBII
npezen (OTOICTEKTHPOBAHUS. banancHsle
cootHomeHus st BOJIC.

10

10

34

Bonokonno-
ONTHYECKHUE
CBSI3U

JIMHUHA

Tomonornss BOJIC. Amnanoroseile u IH(ppOBEIE
BO/JIC. ITytu coBepmencTBoBanus BOJIC.

10

20

HUrtoro

36

18

36

54

144




5.2 IlepeuyeHnb J1a0OPATOPHBIX PadoT

No i/t HaumenoBanue nabopaTopHoi pabOThI O6Bem Bunet
qaCoOB KOHTPOJIA
1 BBoanoe 3ansaTue. THCTpyKTaX 1O TEXHUKE 4
6e3omacHoctu. [lorpenrHocts n3MepeHuil.
2 JlaboparopHast pabora Nel HccnenoBanue onTu4Ieckon 8 OTYeT
AQHAJIOTOBOM JIMHUU CBSI3U «JIY Uy
3 JlaGoparophas pabota Ne2 HccnenoBanue mudpoBoit 8 OTYeT
ONTUYECKOM cucTeMbl CBSI3U «JIYU-2y»
4 JlabopaTtopHas pabora Ne3 VccrnenoBanue mapaMmeTpoB 8 OTYET
OTKPBITBIX ONTUYECKUX PE3OHATOPOB
5 Jlaboparopnuas pabora Ne4 Pacuer mapamerpos BOJIC 8 OTYET
Hroro 36

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

He mpenxycMoTpeHO y4eOHBIM TUTaHOM.

N KOHTPOJIBHBIX PABOT

7. OIEHOYHBIE MATEPHAJBI JUISI TPOBEJIEHUS
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOIIUXCS MO
JUCLUIIJIMHE (MOYJIIO)

7.1. Onucanue nmokasarejied U KpUTepHeB OLCHHMBAHHUS KOMIICTECHUMU
HA Pa3JIMYHbIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUS

7.1.1 DTan TeKkyuiero KOHTpoJst
Pe3ynprarel TEKylIEro KOHTPOJISI 3HAHUWA W MEXKCECCHOHHOM aTTECTalNU
OLICHMBAIOTCSI 11O CIEAYIOLIEN CUCTEME: «ATTECTOBAHY; «HE aTTECTOBAHY.

Kommerenmusy Pesyibrarsr o0yuenus, Kpurepun ATTeECTOBaH He aTTecroBan
XapaKTepu3yolue OlleHHBAHHUS
cOopMHPOBAHHOCTH
KOMIICTCHIMH
IK-4 3HATh 0COOCHHOCTH AKTHBHas paboTa Ha IpH Brinonnenue pabor |  HerimonHenue
SKCILTyaTaun BBINOJIHEHHE JIA00PaTOPHBIX B CPOK, paboT B CpoK,
ONTHICCKUX yCTPOUCTB. pabor [PeIyCMOTPEHHBIN | HpeayCMOTPEHHbII
B paboumnx B pabounx
TporpamMmax IporpamMmax
YMETb OMpPEIeIATh 3amuTHl BHIIOJIHEHHBIX Brimonnenne Hessinonnenne
KaTeropuy OLCHKH nabopaTOPHBIX padoOT paboT B CpoK, paboTt B CpOK,
Kavectsa (Ha MPEIYCMOTPEHHBIN | TIPEIyCMOTPEHHBIH
HaJC)KHOCTh
ACKHOCTE, B pabodmx B paboumx
GesoriasnoCTs, NporpaMMax IIporpaMMax
JOTOBEYHOCTH) porp porp
ONTUYECKUX YCTPOUCTB.
BJIa/ICTh HABBIKAMH Pewrenvie npukinaaHeIx 3a1a4 B Brinonnenue Hessbinonnenue
HPOCKTUPOBAHNA, KOHKpPETHOH MpeaAMeTHOI paboT B cpoK, paboT B cpoK,
6peM°HTa 1 obnactu MPEeIyCMOTPEHHBIN | IPEeLyCMOTPEHHbII
JKUBaHUA
ODCIYIKHUBAHI B paboumnx B paboumnx
OIITUYICCKUX YCTPOUCTB.
Iporpammax TporpamMmax




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHUM
Pe3ynbTaThl MpoMeXyTOUHOTO KOHTPOJISI 3HAHUM OIEHHUBAIOTCS B CEMECTPE

A nnst ouHOM QopMBI OOyUEHHUS:

«OTIIUNYHO»,
«XOopo1Io»,
«KYTOBJICTBOPUTCIIBHO»

«HCYOOBJICTBO

HUTCIBbHO»

Komnerenumust

PesyabTaTrnl
o0yueHus,
XapaKkTepu3y
omue
copmupoBan
HOCTh
KOMIIeTeHIIM U

Kpurepun
OLlCHMBAHHUSI

OTIn4HO

Xopouo

YaoBa

Heynosa

I1K-4

3HATh
0COOEHHOCTH
IKCIUTyaTaluu
ONTHYECKUX
YCTPOMCTB.

Tecr

BrimosiHeHne
recta Ha 90-100%

BrimosiHeHne
tecta Ha 80-90%

Brimoanenue

tecta Ha 70-80%

B Tecte menee
70%
TIPaBUJIbHBIX
OTBETOB

yMeTh
OIpe/IeIsITh
KaTeropuu
OLIEHKH
KadecTBa (Ha
HAZIEKHOCTh,
0€30TKa3HOCT
b,
JIOJITOBEYHOCT
b)
ONTUYECKUX
YCTpPOMCTB.

Tect

Brmonnenne
Tecra Ha 90-
100%

Brmonnenne
tecta Ha 80-90%

Brmmonnenue
Tecra Ha 70-
80%

B tecte
menee 70%
MIPAaBHIIIBHBIX
OTBETOB

BIIAJIETh
HaBBIKAMU
MPOEKTHPOBA
HUSI, PEMOHTA
u
00cCITyKUBaHU
s OITHYECKUX

YCTpPOMCTB.

Tect

BrmoiHenne
Tecra Ha 90-
100%

BrmoiHenne
Tecra Ha 80-90%

Brmonnenue
Tecra Ha 70-
80%

B tecte
menee 70%
TIPaBHIIIBHBIX
OTBETOB




7.2 IlpuMepHBIii  NepeYeHb  OWEHOYHBIX  CpPeACTB  (THUIIOBBIE
KOHTPOJIbHbIE 3a/IaHUSI WJIM HMHble MATEePHAJIbl, HE00X0AUMbIE IJIA OLEHKH
3HAHUI, YMEHUIl, HABBIKOB U (MJIH) ONBITA eATeJIbHOCTH)

7.2.1 IlpuMepHBIi mNepeYyeHb 3aJaHMd JJs  NOATOTOBKH K
TECTHPOBAHUIO

. Uto Takoe na3epHas JTOKarus?
. UTo Takoe J1a3epHbI TUPOCKOI?
. UTo Takoe s1azep ¢ rOMOCTPYKTYpOii?
. Uto Takoe nuaap?
. UTO Takoe XUMUYECKHE JIa3EPhI?
. Kak peanuzyercs moaynsuus azepa?
. Kak onpenensiercsa normioiieHue cpeabi?
. Uto Takoe npenomiieHue?
9. UTo Takoe mMpOCTPaHCTBEHHAsI KOTEPEHTHOCTH ?
10. Kak pacnpocTpaHstoTCs NOJISIPU30BaHHbBIC AJIEKTPOMArHUTHBIE BOJIHBI?
11. Yem onpenensieTcss HOPOroBbIi TOK MOJIYITPOBOJHUKOBOIO Jiazepa ?
12. YTo Takoe CIIOHTAHHOE U3Ty4YeHue?
13. Kak ycnoBus s OCyIIECTBICHUSI CAaMOIIPOU3BOJIBLHOIO (CIIOHTAHHOTO)
KBAHTOBOTO Iepexo/ia?
14. Yo Takoe crieKTpajibHasi YyBCTBUTEIbHOCTh?
15. Kak onpenensercs muprHA CIEKTPAIbHON JIMHUN

01N L A~ W —

Kiarou

1. O6napyxenue oO0bekTa (LI€NTU) MPU €ro OOJYYECHUH M MPUEMOM YaCTH
OTPaXEHHOTI'0 OT ATOr0 OOBEKTa PHEPIHM, HECYIIEH IMOJEe3HYI0 MHPOpMAIUIO O
MECTOIIOJIOKEHUH €T0 B IIPOCTPAHCTBE.

2. KBaHTOBBII NPUOOP, OCHOBAaHHBIN Ha (pusnueckoM sBieHHH CaHbsKa U
U3MEPSIOUINI YITIOBYIO CKOPOCTh 00bEKTa B MHEPLIMOHHOM IIPOCTPAHCTBE.

3. IlosynpOBOJHMKOBBIM JIa3ep BBIIIOJIHEHHBIM Ha OCHOBE €IUHOIO
MOHOKPHUCTAJIJIa, ONTHYECKHE CBOMCTBA KOTOPOTO M30TPOIHO 3aBUCAT OT
HaIpaBJICHUS.

4. Ontudeckuil JIOKaTOp, OCHOBAaHHBIM HA IPUHLUIE OTPAXKEHUS OT
00BEKTOB U3IIyUYEHUS J1a3epa.

5. Jla3epbl, B KOTOpBIX Ja3€pHOE H3Iy4CHHE BO3HUKACT B PE3YJILTATE
HEPABHOBECHOIO PACHPENCIICHUS XHMHUYECKOM DHEPIrUU CpeAau IMPOIAYKTOB
AK30TEPMUYECKUX OBICTPONPOTEKAIOIINX PEAKIUH.

6. lI3MeHeHue 10 3aJaHHOMY 3aKOHY XAapaKTEPUCTHUK JIA36PHOTO U3IIy4EHHUs
JUIS  TIOJIy4eHHUs HWHGOPMALMOHHOTO CHUTHAajla C OINPEICIICHHOM BpeMEHHOU
3aBUCUMOCTBIO.

7. B3aumoieiicTBUE 3J€MEHTa aKTUBHOW Cpelibl ¢ (POTOHOM, B pe3yJsbTare
KOTOPOTO 3Heprus (POTOHA NEPEXOIUT B IPYTON BUJ SHEPTUU.



8. M3MeHeHHE TpAacKTOPUM HAIPABIEHUS PAcHpOCTPAHEHUS BOJHBI IPU
nepexoje U3 0JIHOM Cpelibl B IPYTYIO Yepe3 IpaHully pas3zelia AByX Cpes.

9. Koppensiuust a3 BOJH 3JIEKTPOMATHUTHOTO TOJISI B PA3IUYHBIX TOYKAX
IPOCTPAHCTBA.

10. DJeKTpOMarHUTHBIE BOJHBI, Y KOTOPbIX HalpaBJICHUE BEKTOPOB
ANEKTPUYECKOT0 ¥ MAarHUTHOTO MOJIEH OCTAlOTCS HEM3MEHHBIMH B MPOCTPAHCTBE
WIM U3MEHSIOTCS IO ONIPENIEIEHHOMY 3aKOHY.

11. MuHuUManpHbI TOK, MPU KOTOPOM YCHUIIEHHOE H3JIyYEHHE 3a CYET
BBIHY’KJIEHHBIX IEPEX0I0B PABHO €r0 MOTEPSIM B KPUCTAILIE MOJIYITPOBOIHUKA.

12. CaMOCTOATENBHBIN BEPOATHOCTHBIN IEPEXOJT JIEMEHTA AKTUBHOU CPENIbI
C BEpPXHEr0 DSHEPreTUYECKOr0 COCTOSHHUS B HHJKHEE, IPU 3TOM  MOXKET
HAOJIIOAATHCS KaK M3JIydaTesibHas peslakcals ¢ U3JIydeHHUEeM KBaHTa CBETa, TaK U
0e3 u3iydaresibHas penakcanus.

13. WU3nydenue, BbI3BAHHOE CIIOHTAHHBIM MEPEXOJIOM atoMa (MOJIEKYJbI) B
OIHO W3 COCTOSHUN C MEHBILIEH HSHEPruei, CONMPOBOKAAIOIIMNICT H3Ty4CHUEM
kBaHTa cBeta. aza, mnonspusauus, HaNpaBlIeHUWE U JUJIMHHA BOJIHBI (B
ONpEJEIEHHBIX I'PAHNLIAaX ) — IPOU3BOJIbHBIE.

14. OTHOIIEHHE TOCTOSHHBIX 3HAUYCHUN M3MEPSIEMBIX Ha BXOJIE M BBIXOJE
(doTonprUEeMHUKA BEJIUYHUH.

15. YacToTHBIN MHTEpPBAJ, B IIPEEIax KOTOPOrO NHTEHCUBHOCTD U3JIyYEHUS
WJIN NOTJIOUIEHUS YOBIBA€T BJIBOE 110 CPABHEHUIO C MAKCUMAJIbHBIM 3HAUCHHUEM.

7.2.2 IlpuMepHBbIil Nepe4vYeHb 3aJaHMH I PEIIeHUS CTAHAAPTHBIX
3aaa4

1. YactoTa koneOaHuii ONTUYECKOTO AUANa30Ha ...

a) 10° - 102 I'y

6) CBY-konebanus

B) OBY-konebanus

r) 102 - 10" I'y

2. HazoBuTE OCHOBHBIE IOCTOMHCTBA ONTUYECKUX CHCTEM.

a) MHOTOKaHaJIbHOCTh

0) BBICOKOE OBICTPOICHCTBHE

B) 0osib1IAst MH(POPMALIMOHHAS EMKOCTh

') BCE MEPEYUCIICHHBIE

3. IlpeumymectBa BparroBckux MOAYJATOPOB IO CPAaBHEHUIO C
mMoxayJsiatopamu Pamana-Hara?

a) 0oJiee BLICOKOYACTOTHbIE

0) mepekayka nU(parupoBaHHONW PHEPTHUH B HECKOJBKO JU(PPAKIIMOHHBIX
MaKCUMyMOB

B) MO3BOJISIET aHAIM3UPOBATh CUTHAJIBl HA MPOMEXKYTOYHOM 4YacToTe, a He
Ha OCHOBHOU

r) 6oJIbIlIasi MYHTEHCUBHOCTb CBETOBBIX BOJIH

4. beictponeiicteue AOAC — 310?

a) BpeMs, B TedyeHHM Koroporo ameprypa (D) moayasitopa
3anosnsercsa Ha 80 %



0) Bpems, B TeueHUH KoToporo ameprypa (D) moxynsTopa 3anonHseTcs: Ha
50 %

B) BpeMs, B TeUeHHH KoToporo aneprypa (D) monynsTopa 3amonHseTcs Ha
90 %

') BpeMs, B Te€UeHUU KoToporo arneptypa (D) momynstopa 3amnonHsiercss Ha
60 %

5. B AOC nunamudeckuil Tuara3oH MOXKET ObITh OTpaHUYEH HECKOJIbKUMU
npuunHamu. Kakumn?

a) ONTUYECKHE LIIyMbI Jlazepa

0) LIyMbl yCUIIMTENEN paiOCUTHAIA

B) IIyMbI BCErO IPUEMHOTO TpakTa (POPMUPOBAHUS PAJAHUOCUTHAIIOB

I) BCe MepevYnucjaeHHbIe

6. OCHOBHOE CBOMCTBO 3JICKTPUYECKOW W MAarHUTHOW cocTaBiswomein OM
noJs’?

a) OHU CHMH(]A3HBI B MPOCTPAHCTBE U BO BPEMEHU

0) oHu cuH(A3HBI TOJIBKO BO BpEeMEHH

B) OHU CHH(a3HBI TOJIBKO B TPOCTPAHCTBE

r) cuH(}A3HOCTh OJJIEKTPUYECKOM W MArHUTHOW COCTaBISIONICH TOJIs
OTCYTCTBYET

7. Uro XapakTepusyeT MpPOCTPAHCTBEHHO-YAaCTOTHAs XapaKTEpPHCTHKA
doTtornenku?

a) TOYHOCTb BOCTIPOM3BEICHUS (POPMBI CUTHAJIA TIPU 3aITUCU

0) TOYHOCTh BOCIIPOM3BEICHNUSI YPOBHS CUTHAA MPU 3aMKUCH

B) TOYHOCTH BOCIIPOM3BeleHUs1 ()OPMbI CHTHAJIA IPH BOCIIPOM3BeICHUH

') TOYHOCTb BOCIIPOU3BEICHUS YPOBHS CUTHAJIA TIPU BOCIIPOU3BEICHUN

8. Ha xakoM $BJIEHHM OCHOBaH MPUHIUI JEHCTBUS aKyCTOONTHYECKOTO
Moayasitopa?

a) siBJIeHUE UHTEep(EPEHIINN CBETa Ha YJIbTPAa3BYKOBBIX KOJIEOAHUSIX

0) siBieHue TudpaKIUK CBETa Ha MEPUOANYECKUX CTPYKTYpax

B) sIBJICHHE UHTEP(EPEHIINN CBETa HA IEPUOIUYECKUX CTPYKTypax

r) fiBJIeHHe QM (PpaKIuM CBeTa HA YJIbTPAa3BYKOBBIX KOJIeOaHHAX

9. 3a cuer xkakoro »s¢ddexra Bo3HUKaeT audpakuus bparra npu
MPOXOXKJEHUU CBETA Yepe3 00beMHYIO (Pa30BYIO peleTKy?

a) MhE30AJIEKTprIeCcKoro ddekra

6) ympyroro 3¢gdekra
B) poropedpaxkruBHOro 3¢gdexra

r) poToymnpyroro s¢dekra

10. Yto sBIISIETCS OCHOBHBIM dJIeMEeHTOM HHTep(epomerpa FOHra?
a) ogHOKaHaJIbHBIMN AOM

0) aByxkaHaabHbId AOM

B) IIMpokonoyiocHbli AOM

r) MHOTOKaHaIbHBIN AOM (3 u 6osee kaHana)



7.2.3 IlpumepHbIid NepeyvyeHb 3aMAHUN JJIS1 PelIeHUS TPUKJIATHBIX
3aaa4

1. OcHoBHOE cBOICTBO O HOKaHaIbHBIX AOAC?

a) TO3BOJSIET OIPEACIHUTh TOJBKO CIEKTP MOIIHOCTH aHAIU3UPYEMOTO
CUTHaja

0) mo3BoJisieT 00pabaTriBaTh cCUTHAIBI ¢ DAP

B) MO3BOJISIET OINPENENATh YaCTOTYy M HANpPABJICHUE PATUOU3IYUYEHHUS 10
OTHOUIEHHIO K AaHTEHHOM CUCTEME

r) MNO3BOJISEeT ONpeleJsiTh CHEKTP H AaAMIUIMTYAY MOIIHOCTH
AHAJIU3MPYEMOI0 CUTHAJIA

2. Uto npencrapisieT coO0M MPOCTEUIIINMA ONITUYECKUN BOJTHOBO?

a) JMAJEKTpUYECKas CTPYKTypa, COCTOSIIAs W3 TOHKOTO ONTHYECKH
PO3pPAvYHOro CI0Sl C MOKa3aTelaeM MpeoMieHus nl ¥ mpo3payHoil MOAJIOKKHU C
MoKa3aTeseM MpesioMIIeHUsT n2, mpuyeM n2 > nl

0) cBoOOIHAs cpenia

B) JUAJIEKTpUYECKAs CTPYKTypa, COCTOSIIAs U3 TOHKOIO ONTHYECKHU
IPO3pPAvYHOro €ISl C MOKa3aTeleM IMpesoMieHuss nl ¥ npo3payHoil MOAJIOKKHU C
IOKa3aTeJeM NpeaomieHuss n2, npudeM n2 <nl

r) IMIJIEKTPUYECKAs CTPYKTYpa, COCTOSIIAS W3 TOJCTOr0 ONTHYECKH
NMPO3PavyHOro CJOA ¢ TMOKa3arejdeM mpenaowiennsi nl  uW mpo3pavHoi
MO/JIOKKH € MOKa3aTeJieM MpeJioMJieHns n2, npudem n2 <nl

3. Uro takoe 3¢ dexTuBHas ynucaoBas aneprypa’

a) 3HA4YeHUEe, PaBHOE KOCUHYCY  TMOJOBHUHBI  IUIOCKOTO  yTJa,
COOTBETCTBYIOIIETO TEJIECHOMY YIJy, OTPAaHUYMBAIOLIETO KOHYC, B KOTOPOM
COCPENOTOYEHA 3a/IaHHAsl YaCTh MOLIHOCTH M3JIy4eHus Ha Beixoae OB

0) 3HaueHHe, PaBHOE CHHYCY MOJOBHHBI IUIOCKOTO  yIJa,
COOTBETCTBYIONIEI0 TEJECCHOMY YIJy, OTPAaHHUYHMBAIONIEr0 CHHYC, B KOTOPOM
COCPeA0TOYEeHA 3aJaHHAS YACTh MOIIHOCTH U3JIy4YeHHus HA Bbixoae OB

B) 3HAUYE€HHE, PABHOE CHUHYCY IOJIOBUHBI IIJIOCKOTO YIia, COOTBETCTBYIOILETO
TEJIECHOMY YTJIy, OTPAaHUYMBAIOLIETO KOHYC, B KOTOPOM COCPENOTOYEHA 3a/aHHas
4acTh MOIIHOCTH HU3JIy4eHHs Ha Bxojae OB

') 3HaY€HUE, PaBHOE CUHYCY MOJOBUHBI IJIOCKOTO yTia, COOTBETCTBYIOIIETO
TEJIECHOMY YTJIy, OTPAaHUYMBAIOLIETO CUHYC, B KOTOPOM COCPEIOTOYEHA 3a/IaHHAs
4acTh MOUIHOCTH M3JIy4eHus Ha Beixoae OB

4. YeMm o0OyciioBiieHa MaTepuanbHas aqucnepeusi B OB?

a) pa3JIMYHOM JIMHOM yTH, MP0o0eraeMoro Kaxuaoi Moaou

0) 3aBHCHUMOCTBHIO CKOPOCTH ONTHYECKOTO W3Iy4YeHHsS (WM TOKa3aTels
MPEJIOMJICHHS BEIECTBA) OT JJIMHBI BOJIHBI

B) Pa3JIMYHOM NOJIIPU3ALMEN B BOJIOKHE

T') HOTJIOIIEHUEM U PACCEIHUEM ONTUYECKOW SHEPTUU

5. Kakue TpeGoBaHus NpeabsABIAIOTCS K XapakTepuctukam OITY?

a) BbIcOKasi 3¢ PeKTUBHOCTH MPe0OPA30BaAHMS ONITHYECKUX CUTHAJIOB B
JJIEKTPUYECKHE

0) BBICOKOE OBICTPOICHCTBHE



B) HM3KUA YpOBEHb IIIYMOB, BO3HHUKAIOIIUX B TPOIECCE AEMOYJISIIUH
ONTHYECKOTO M3TyUCHUS

I') BCE MEPEYUCIICHHbIE

6. Ecu paGodast nimuHa BOJTHBI MEHBIIIE JJIMHBI BOJIHBI OTCEYKH, ONITUYECKOE
BOJIOKHO CTAHOBUTBCS:

a) MHOroMo10BBIM

0) LIBeTHBIM

B) YKOPOYEeHHBIM

r) OIHOMOI0BBIM

7. qYB CTBUTCJIBHOCTD OTKJIMKa ABJIACTCA OTHOILICHHUC
CPCOAHCKBAAPATHICCKOI'O 3Ha4YCHMHA BBIXOJHOT'O TOKa 50041 HAIIPSKCHUA
(bOTO,Z[GTGKTOpa K 3HAa4YCHHIO BJICKTpI/I‘{€CKOﬁ MOITHOCTH

a) [IukoBomy

6) CpenHeKBaIpaTHuIeCKOMY

B) MenuanHomy

r) Cpeanemy

8. Ilo mpuHIMITY HEHCTBUS (HOTOTMPUEMHHUKHN OBIBAIOT:

a) EMkocTHbIE

0) ®OTOHHBbIE

B) JlnanazonHsie

r) [TosynmpoBOAHUKOBBIE

9. B 3aBucUMOCTH OT UU(PPOBBIX JIUHEUHBIX TPAKTOB CPAaBHEHUE HIUPPOBBIX
CUTHAJIOB yI00HO MIPOU3BOIUTH TIO:

a) [ToTeHuManbHON MOMEX0YCTOMUYMBOCTH IIPHU UICATBHBIX YCIOBUSAX

0) ®opMe UMITYJIHCOB HA BXO/I€ pereHeparopa

B) [1lo MakcuMaIbHOM aMIUTUTY/Ie Ha BBIXOJE pereHeparopa

r) llupuHe sHepreTUYecKoro CreKkTpa

10. OnTruueckue BOJIOKHA HE MOABEPXKEHBI ITpo0IeMaM  BIHMSIHUS

a) Paznecennoro

0) IlapamiensHoro

B) BzaumHoro

r) OTpunaTeabHOro

7.2.4 TlpumepHblid NepevYeHb BOMPOCOB /IS MOATOTOBKH K 3a4eTy C
OLIEHKOM

[S—

PusnuecKre Npouecchl B3aMMOJAEHCTBUS U3JIyYEHUs C BEIIECTBOM.
CHNOHTaHHOE U BBIHYKJICHHOE U3JIy4YE€HHE, BEPOATHOCTH MEPEXOO0B;
VYcunenue BIEKTPOMArHUTHBIX KOJ€OaHWH B Cpele C WHBEPCHOU
HACEJICHHOCTHIO;

OnTuueckue pe3oHaTopkI;

Moasl reHepanuu J1a3epos;

OnTuyeckre KBaHTOBBIE YCUIIUTEIIH;

[ITyMbI ycunuTenen u J1a3epos;

Rl

NS we



10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

[IIupuHa cuekTpanibHOW JIMHUMY;

Henunennpie onTudecKue sSIBICHUSA;

JleTeKkTupOBaHNE CBETOBBIX CUTHAJIOB,;

[[TyMbl TPUEMHHUKOB WU3JTYYECHHUS;

KBaHTOBBIN MIpeien 4yBCTBUTEILHOCTH;

Mopynsitiiusi CBETOBBIX CUTHAJIOB.

OnTORIEKTPOHHBIE TPOLIECCOPHI

Crpykrypuoe  noctpoenue BOJIC:  Ha3HaueHHe  ONTHYECKUX
nepeaTYnKoB, MPUEMHUKOB, PETPAHCTITOPOB.

Uctounnku onruueckoro usnmydyenus i BOJIC. 3oHHast cTpykrypa
MOJIYTIPOBOJHUKOBBIX JIA3€pHBIX MarepuanoB. [lomynpoBogHUKOBBIE
J1a3epbl U MOITYNPOBOJHUKOBBIE CBETOAUO/IBI.

OcHOBHbIE TAPAMETPBI U IPUHIUIT IEUCTBUSL CBETOU3TYYAIOIIUX JUO/IOB
Y TIOJIYTIPOBOJHUKOBBIX JIA3€POB.

[TonynpoBOOHUKOBBIE JIa3€pbl: TOMO-JAa3€pbl W Ja3epbl C JABONHBIM
reTEePOIEPEXOOM.

MHoromMo 10Bbi€ ¥ 0JTHOMOA0BEIE TreTeponaszepbl. PBO u PCO- nazepsl.
[TpuHIIMT AEHCTBUA Ja3€pOB C pacHpPEICICHHOW OOpaTHOM CBSA3BIO U C
BEPTUKAJIBHBIM ONTUYECKUM PE30HATOPOM.

7.2.5 IlpumepHbIii NepevyeHb BONPOCOB AJI51 MOATOTOBKHU K IK3aMeHYy
He npenycMoTpeHo yueOHbBIM TIJIaHOM.

7.2.6 MerToguka  BBICTABJIEHUSI OLEHKH T1NPU  MNPOBeJAeHUH
NMPOMEKYTOYHOM aTTeCTAUU

3ayeT ¢ OLIEHKOW MPOBOAUTCA MO TeCT-OMiieTaM, KaXKIbli W3 KOTOPBIX
coaepxkutr 30 BompocoB. Kaxnaplid NpaBUIBHBIA OTBET HAa BONPOC B TECTE
orneHnBaeTcs 1 6amioMm. MakcuMmalibHOE KOJIMYeCcTBO HaOpaHHbIX 6amioB — 30.

1. Ouenka «HeynoBIETBOPUTENBHO» CTaBUTCA B CIIy4yae, €CIU CTYJIEHT
HaOpan meHee 16 Gamos.

2. OneHka «Y0BJIETBOPUTEILHO» CTABUTCS B CIydae, €CIU CTYACHT HaOpam
ot 16 no 20 6annos.
3. Ormenka «XoOpoIIo» CTaBUTCS B cliydae, €clid CTyAeHT Haopai oT 21 jgo 25
OaJLIOoB.
4. Onenka «OTIMYHO» CTABUTCS, €CJINA CTYICHT Habpais oT 26 1o 30 6anos.
7.2.7 IlacnopT OlIECHOYHBIX MATEPHAJIOB
Ne KonTtponupyemsie Konx xonTponmupyemon | HaumenoBanue
n/m | pa3aensl (Tembl) | KOMIIETEHIMU (KJIU €€ | OLIEHOYHOI'O
JACIUIUINHBI YacTH) CpEICTBa
1 Onrtuyeckue nepenaruuku | [1K-4 Tecr, 3a4er,
BOJIC YCTHBIN OIpOC
2 Ontuueckne cBeroBoasl u | I1IK-4 Tecr, 3a4er,
ka0benu YCTHBIN 0IpoC




3 Ontuueckue npuemHuku | [1K-4 Tecr, 3a4er,
BOJIC YCTHBIN ONPOC

4 BosiokoHHO-ONITHYECKHE I1IK-4 Tecr, 3a4erT,
JIMHUHU CBSI3U YCTHBIN OIpOC

7.3. Meroauyeckue MaTepuajbl, OIpeae/siiomue Mpouexypsbl
OlLlECHUBAHMS 3HAHNH, YMEHNH, HABBIKOB M (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHHe OCYUIECTBISIETCS, JMOO MPU MOMOIIM KOMIIBIOTEPHON
CUCTEMBI TECTHUPOBAHUs, JMOO C HCIOJIb30BAHWEM BBIJAHHBIX TECT-3aJlaHUNA Ha
OymaxkHoM Hocwutene. Bpems tectupoBanusi 30 MuH. 3areM OCYIIECTBISIETCS
IpOBEpKa TECTa SK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COTJIACHO METOJMKH
BBICTABJIEHUS OLICHKU ITPU MPOBEAECHUN TPOMEKYTOUYHOM aTTeCTALNH.

8 YYEBHO METOINMYECKOE U HTH®OPMAILIMOHHOE
OBECHHEYEHME ANCIUIIJINHBI

8.1 IlepedyeHb yuyeOHOH JHMTEPATYPbl, HEOOXOAMMOM /JIsi OCBOEHMS
AUCUMILTHHBI

1. ITanmapoB C.M. BBeleHHe B KBAHTOBYIO M ONTHYECKYIO JIIEKTPOHUKY
[DnexTponHbIi pecypc]: yueoHoe nocodue/ [langapos C.M., bamkuposa A.M.—
OJIEKTPOH.  TEKCTOBbIE  JaHHble.—  Tomck: TOMCKMI  TOCYZapCTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABICHUS U paguoieKTpoHuku, 2012.— 98 c¢.— URL:
http://www.iprbookshop.ru/13922 html.

2. OcrankoB A.B., Ilacrepnak HO.I'., FOnun B.M. BosiokoHHO-OnTHYECKHE
JUHUU CBs3U. YueOHoe mnocobue, moa pen. B. W. KOguna. - Boponex:
Boponexckuii rocy1apcTBeHHbIN TeXxHHUUeCcKui yHuBepcutet, 2005. - 112 c.

3. Enrubapsa W.A. BOJOKOHHO-ONTHYECKUE JIMHUU CBS3U [DJIEKTPOHHBIM
pecypc]: yuedHoe nocodue/ Enrubdapsu M.A., 3yeB B.B.— DnekTpoH. TEeKCTOBbIE
nanueie.—  PocroB-Ha-Jlony: CeBepo-KaBkasckuii ¢umman  MOCKOBCKOTO
TEXHUYECKOTO YyHUBepcuTeTa cBsizu U uHpopmaruku, 2012.— 152 c. URL:
http://www.iprbookshop.ru/61294.html

4. ®okun B.I'. OcHOBBI ONITHYECKON CBSI3U [ DNEKTPOHHBIN pecypc]: MpakKTUKyM/
®okun B.I.— DnekTpoH. TekcTtoBblie maHHbie.— HoBocubupck: Cubupckuii
rOCYJIapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKaIM 1 uHdopmaTuku, 2013.— 35
c. URL: http://www.iprbookshop.ru/35608.html.

8.2 Ilepeyenb MHPOPMAUMOHHBLIX TEXHOJIOTHI, HCIOJb3yeMbIX MPH
OCYIIIECTBJICHUH 00pPa30BaTeJIbHOr0 MNpolecca Mo JAUCHMILIMHE (MOAYJIIO),
BKJIIOYasl NepeYeHb JULUEH3MOHHOI0 MPOrPaMMHOI0 o0ecneYeHus, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUOHHOM ceTH « MHTepHeT», COBpeMEeHHbIX
npodeccnoHaNbHBIX 023 JAHHBLIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, OptiPerformer.



9 MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/JINUMASA
JJIAA OCYILECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLNECCA

Jlns  mpoBeaeHUs  JICKIMOHHBIX — 3aHATHH  HeoOXoauMma  ayJIuTOpus,
OCHaIlleHHAs TIakaTaMUd B TTIOCOOMSMH 110 TIPOHUITIO.
[TepconanbHabIe KOMITBIOTEPHI B aya. 315/4.

10. METOANUYECKHUE YKA3ZAHUA JJI51 OBYYAIOLINXCA 11O
OCBOEHUIO JUCIUAIITIMHBI (MOLY JIsA)

[To mucummmuHe «OnTHYECKHE YCTPONCTBA B PATUOTEXHHUKE)» YHTAIOTCA
JEKIUH, POBOISATCS TabopaTOpHbIE PaOOTHI M MPAKTUYECKUE 3aHATHSI.

OcHOBOM  W3y4YeHMs] AUCLMIUIMHBI SIBJSIFOTCS  JICKIUMH, Ha KOTOPBIX
u3JararTcs Hanbosee CyIIeCTBeHHBIE U TPYIHBIE BOMPOCHI, & TAK)KE BOMPOCHI, HE
HallleIIINE OTpaXeHHs B ydeOHOI muTeparype.

[IpakTHueckue 3aHATHA HANpaBlIeHbl Ha MNPHUOOPETEHUE MPAKTUYECKUX
HAaBBIKOB pacueTa CHCTEM OINTUYECKOW CBSI3M, T10A0Opa OCHOBHOTO U
BCIIOMOTAaTENFHOTO  O00OpY/AOBaHUsA. 3aHITHS TPOBOAATCA IyTEM pPEIICHUs
KOHKPETHBIX 33/1a4 B Ay JUTOPHH.

JlabopaTopHble pabOTHI HANpPaBJICHBl HA MPUOOPETEHHE MPAKTUUECKUX
HaBBIKOB pacyeTa MHKCHEPHBIX CHUCTEM paJWOHABUTAIIMH, MOJ00pa OCHOBHOTO U
BCIIOMOTAaTENFHOTO  O0OpY/AOBaHUA. 3aHATHS TPOBOAATCA IyTEM pPEIICHUS
KOHKPETHBIX 33/1a4 Ha Ja00paToOpHOM 00OpYIOBAHHH.

Bosbiioe 3Ha4eHHE 110 3aKPETIICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN NMEET
caMocTosTellbHass pabora cTylaeHToB. HMHdopmanuio o000 Bcex BHAAX
CaMOCTOSITENIbHOM pabOThI CTYIEHTHI MOJIYYal0T Ha 3aHATHUSX.

KonTtponb ycBoeHuss Marepuana IUCHUILIUHBI TPOU3BOIUTCS TMPOBEPKOM
OTYETOB M 3alIUTE Ta0OPaTOPHBIX padboT. OCBOCHHE NUCIUIIIMHBI OIICHUBACTCS Ha
3ayeTe.

Bun yueOHbBIX JlesTeIbHOCTh CTYIEHTa
3aHSATUU
Jlexmsa Hanucanne koHCIEKTa JIEKIMI: KPATKO, CXEMAaTUYHO, MOCIEA0BATEIbHO

(uKcUpOBaTh  OCHOBHBIE  IOJIOKEHUS, BBIBOJBI,  (POPMYIHUPOBKH,
0000IIIeHNs; TTOMeYaTh BA)KHBIE MBICIH, BBIACTATH KIIOUYEBBIE CJIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHIA C MOMOUIBIO SHIMKIOINEINM,
CJIOBAapel, CHPaBOYHHMKOB C BBINUCHIBAHUEM TOJKOBAHUM B TETPalb.
O6o3HaueHne BOMPOCOB, TEPMUHOB, MaTepuana, KOTOPHIE BBI3HIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pPEKOMEHAyeMou juteparype. Ecmu
CaMOCTOSITENIFHO HE yJaercs pa3o0paTbcsi B MaTepuaie, HeoO0XO0IUMO
chopMyIHMpoBaTh BOMPOC U 3a7aTh MPEMOJaBaTeN0 Ha JIGKIIMH WU Ha
MIPAKTUYECKOM 3aHSATHHU.

JlaGopaTopHbie KoHcniektupoBaHue pekoOMeHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
paboThI JIEKUHUM, TOATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOINPOCaM, MPOCMOTP
PEKOMEHIY EMOM JIMTEPATYPBI.




[IpakTryeckue
3aHATUS

KoHncnektupoBanue pekoMeH1yeMbIX HCTOYHUKOB. PaboTa ¢ KoHCIEKTOM
JIEKUHM, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONPOCaM, IMPOCMOTP
peKoMeHIyemMoit utepatypsl. [IpociyimmBanue ayino- U BUIEO3anucen
T10 33JJaHHOM TeMe, pelIeHUE 3a]1a4 110 aITOPUTMY.

IToarorosxka k
g hepeHImpOBaH
HOMY 3a4€Ty

[Ipu moAroToBKE K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCSA HA KOHCIEKTHI
JICKIIUH, PEKOMEHIyeMYI0 JIUTepaTypy U BBHIOJTHCHHBIC JTaOOPAaTOPHEIE
paboTHI.




JIMCT perucrpanum M3MeHEeHHH

/o

IlepeueHb BHOCUMBIX U3MEHECHUN

JlaTa

BHECEHUS
U3MEHEHU

Iloamuce
3aBEIYIOIIETO
kadenpoii,
OTBETCTBEHHOM 3a
peanu3anuio OITOIT
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