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1.1 BOIIPOCHKI /UIAI YCTHOI' O OIIPOCA

1.Paznen aucuuninnbl «[Ipunuunel nocrpoenuss BOCII»
1 [lepBble cucTeMBI ISl IEpeJadl COOOIIEHUN.
2 A30y4uHbIi (pakebHBIA ONITUYECKUH Tenerpad.
3 cemadopusiii Tenerpad Knon Hlanma.
4 dorodon Anekcanapa ['paxema benna.
5 IlepBbI€ CBETOBOIBI.
6 [IpuHIMITBEI TOCTPOEHUS BOJIOKOHHO-ONITUYECKUX CUCTEM MEepPEeaayu.
7 O600111eHHas cXeMa BOJIOKOHHO-ONTHYECKON CUCTEMBI IIepeIayn.
8 CtpykTypHas cxema npsaMoro GoToAeTEeKTHPOBAHHUSL.
9 Cxema npueMHuKa 1J11 MeTo/1a GOTOCMEIIEHUS.
10 CrpyxTypHas cxema korepeatHoir BOCII.
11 Knaccudukaiusi BOJOKOHHO-ONITUYECKUX CUCTEM TepeIayn.
12 TIpuHIMIIBI TOCTPOCHHUS ABYCTOPOHHUX JHHEWHBIX TpakToB BOCII.

13 VIuloTHEHHE ONITHYECKUX KaOeJIeH.

2.Paznen aucuumiaMmHbl  «OnTHYeckue Kab0eJlM M NMACCHBHbIE

kommnoHeHTsI BOCID»

14 OcobGeHHOCTH pacpOCTPAHEHUS CUTHAJIA TI0 ONITHYECKOMY BOJIOKHY.

15 Ipodunu nokazareneit npeaomineHus OB.

16 Aneptypa OB.

17 HopmupoBanHas yactota B OB.

18 3aryxanue OB.

19 Tpu oxHa mpo3paunoctu OB.

20 MexmonoBas nucnepcus B OB.

21 MarepuainbHas U BoHOBOAHas quctepcus B OB.

22 CraagaptHoe OOB (Pek. G.652).



23 OOB co cMmemennoi aucnepcueit (Pek. G.653).

24 OOB co cmemnienHod B oOnacTe JIMH BoJaH 1550 HM HeHyneBoi
nucnepcueit (Pek. G.655).

25 KOHCTpYKTUBHBIE MMTApaMETPhl ONTHYECKOTO BOJIOKHA.

26 Knaccuduxaius onTu4eckux Kademe.

27 KOHCTpYKTHBHBIE JIEMEHTHI ONTHUYECKUX KabeneH.

28 TuroBble KOHCTPYKITUH ONTHYECKUX KaOeeit.

29 Haznauenue u TpeOOBaHUS K TACCUBHBIM ONITUYECKUM YCTPOUCTBAM.

30 YcTpolicTBa BBO/Ia/BBIBOJIa ONTHYECKOTO CUTHAIA.

31 Ontuyeckue COeAMHUTEIH.

32 Ilotepu B ONTHYECKOM COCTUHUTEIE.

33 Pazbemunie coenunutenu (PC).

34 Hepazwemusbie ontuueckue coequautenu (HPC).

35 Twumbl pa3BeTBUTENEH U OTBETBUTEIICH.

36 OcHOBHBIE TapaMETPhI ONITUYECKUX PA3BETBUTENICH-OTBETBUTEIICH.

37 OnTuyeckue CreKTpaTbHO-CEIICKTUBHBIC Pa3BETBUTEIIH.

38 Ontuyeckue U30JSATOPHI U ATTEHIOATOPHI.

39 Ontrueckue PUIBTPBI OCHOBHBIC TIOHATHS U KJIACCH(PUKAIIHS.

40 OnTtuueckne pUIbTPHI HA OCHOBE TUGPAKIIMOHHBIX PEIIETOK.

41 OunbTphl HA OCHOBE BOJIOKOHHO-ONTHYECKHUX perieTok bparra.

42 OunbTpsl HA OcHOBE pe3oHaTopoB Dadpu-Ilepo.

43 Ontuueckue GUIbTPhI HA TOHKUX WHTEPPEPEHIIMOHHBIX TJICHKAX.

44 Onrtaueckue TMOIIPU3aAMOHHBIE (DUIBTPHI HAa KUIKUX KPUCTAJIAX,

aKyCTO-ONTUYECKUE NIEpECTpanuBacMblie (PUIIBTPHI.

3.Paznen qucuumiuabl «Onro3iekTpoHHbie KOMIOHeHTHI BOCII»

45 TlpuHUMOBI JEUCTBUS TMOJTYNPOBOJHUKOBBIX MCTOYHUKOB OINTHYECKOTO

H3JTIyUCHHU.

46 Caerounsznyuatomue aguoasl (CUJ).



47. CU/J nosepxuoctHoro tumna; CUJI TopiieBoro tura.

48 TlomynpoBoaHuKOBbIE Ja3epHbie quoasl (ITILT).

49 [lepenatontue ontuueckue moayau (ITIOM).

50 CrnektpanbHas xapaktepuctuka [IOM na ocHose CH1Jl, MHOTOMOJJOBOTO
[ITUI, omnomonosoro IIIIJI. /lmarpamma HarpaBJIEeHHOCTH UCTOYHUKA U3JIy4YCHUS
[TIOM.

51 beictponetictBue ucroynuka wusnydeHuss [IOM. Cpok ciayxObl u
HazexHocTh [IOM.

52 Monynsiiusi ONTHYECKOM HECYIICH.

53 Meroabpl MOAYJSIMU ONTHYECKOTO H3Iy4YeHUs — TMpsiMas, BHEIIHSS,
BHYTPEHHSISL.

54 DIEeKTPOONTUYECKUE MOTYJIATOPHI.

55 MarHuToonTU4YeCKue MOAYISTOPHI.

56 AxycToonTUYECKHE MOTYISATOPHI.

57 BHyTpeHHSII MOAYTISIMSA ONTUYECKON HECYIIIEH.

58 O6o0061menHas cxeMa MPUEMHHUKA ONTHYECKOTO U3TyYEHUSI.

59 p-i-n-botoauos.

60 JI®/ dhoTommon.

61 ITpremMHBIC ONTOAICKTPOHHBIC MOTYIIH.

62 [lymMbI MPUEMHBIX ONITUYECKUX MOJTYJICH.

IHIkana ouenuganusa: 3 danivnas.

Kpumepuu  ouenusanua  (Hudicecnedyrwouwjue Kpumepuu  OUEeHKU
AGNANOMCA NPUMEPHBIMU U MO2YNL KOPPEKMUPOBAMbCA):

3 0anja (WM OICHKA «OTJMYHO») BBICTABISIETCS OOYYaIOIMIEMYCS, €CITU
OH JIEMOHCTpPUpPYET TJIyOOKO€ 3HaHHE COJIEp)KaHMs BOIPOCA; JaeT TOYHBIC
OTPE/ICJICHUs] OCHOBHBIX TOHSTHUN;, apryMEHTHUPOBAHHO M JIOTUYECKH CTPOIHO
u3NaraeT y4deOHBIM MaTepHall; WIIIOCTPUPYET CBOM OTBET aKTyalbHBIMU
npuMepamM (TUMOBBIMM M HECTAHJAPTHBIMH), B TOM 4YHCJIE CaAMOCTOSITEIBHO

HaﬁﬂeHHBIMH; HC HYXXOACTCSA B YTOUYHAIOOIUX U (I/IJ'II/I) JOIOJHHUTCIIbHBIX BOIIPpOCAx



pernoaaBaTeds.

2 0ana (WM OLEHKAa «XOPOILI0») BBICTABISIETCS 00ydaroleMycs, €ciiu
OH BJIAZICET COAEPKAHUEM BOINPOCA, HO JOMYCKAET HEKOTOPbIE HEAOYETHI IIPU
OTBETE; JOMYCKAET HE3HAYUTENIbHbIE HETOYHOCTHU IPU ONpPEAEIECHUN OCHOBHBIX
NOHATUH; HEJAOCTaTOYHO AapryMEHTUPOBAHHO M (MJIM) JIOTHYECKH CTPOMHO
u3jlaraeT y4eOHbId Marepualn; WUIOCTPUPYET CBOW OTBET THUIIOBBIMU
IpUMepaMHu.

1 ©Oann (WM OUEHKAa  «YAOBJETBOPHTEJNbHO»)  BBICTABIIACTCS
oOyuarolemMycs, €I OH OCBOWJ OCHOBHBIE MOJIOKEHUSI KOHTPOJIUPYEMOH TEMBI,
HO HEJIOCTATOYHO YETKO JAeT OIpPEIEJICHHUE OCHOBHBIX NMOHATUN U JePUHULIMIL,
3aTpyJHSIETCSl TMpU  OTBETaX Ha JOMOJHUTENbHBIE BOIMPOCHI;, MPUBOJIUT
HEJOCTaTOYHOE KOJINYECTBO IPUMEPOB I WIUIIOCTPUPOBAHUS CBOErO OTBETA;
HYKJIa€TCA B YTOUHSIOMMX U (M) JOMOJHUTENBHBIX BOMPOCAX MPENOAaBaTENs.

0 GanaoB (WM OIEHKA «HEYAOBJIETBOPUTEIbHO») BBHICTABISETCS
oOyuyarolemMycs, €ciid OH HE BIAJIEeT COAEPKAHUEM BOINPOCA WIM JIOIMYCKaeT
rpyOble OLIMOKH; 3aTpyIHSETCS JaTh OCHOBHBIE ONPENEICHUS; HE MOXKET
IIPUBECTU WM MPUBOJUT HENPABUIIbHBIEC IPUMEPBL; HE OTBEYAECT HA YTOUHSIOLINE
U (WIM) TOMOJHUTEIbHBIE BOMPOCHI MPENOAABATENS WIIM JIOMYCKAET MPU OTBETE

Ha HUX rpyOble OIIMOKHU.



1.2 BOIIPOCHI  JlVIA COBECE/IOBAHHUA (ananozuuno
ohopmaaomca 60npocvl 011 KOJNOKEUYMA, KpPY2i1020 CHOA, OUCKYCCUU,

nojemuku, oucnyma, 0e6amoe)

Pasnen jaucummuimHbl JiabopatopHas pabdora «MccienoBaHue
XapaKTEePUCTHK Pa3beMHBIX COeTMHUTEIei»
1 Tlopsimok W3MEPEHHS OINTHYECKOM MOIIMHOCTH C TIOMOINBIO MpuOopa
«Anma3s 33»
2 Uto Takoe NA?
3
4 PacckaxuTe METOAMKY U3MEPCHHsI 3aTyXaHHUs, BHOCUMOTO COCIWHCHUEM

TOpLOOB ABYX CBGTOBOI[OB?

Paznen aucuumiimHbl J1aboparopHass  padora «MUccaenoBanue

XapaKTEePUCTHK ATTEHIOATOPOB»

5 Iopsanok u3MepeHus: ONTUYECKON MOIIHOCTH € MOOMIbIO Mpudopa «Anmas
33»

6 Uto Takoe ONTUYECKUI aTTEHI0ATOP KaK OH yCTPOEH?

[ PacckaxuTe METONMKY M3MEPEHUs 3aTyXaHHUsl, BHOCUMOTO MOCTOSHHBIM
aTTEHI0ATOPOM Ha OCHOBE ONTUYECKON pPO3ETKHU?

8 Pacckaxxute METOAMKY M3MEpPEHUS 3aTyXaHHs, BHOCUMOTO MEPEMEHHBIM

ATTCHIOATOPOM HAa OCHOBC ONTUYECKOMN PO3CTKHU

Pasgesn aucnumiuHbl JadoparopHas padora «MoaenupoBaHue
npouecca NMOMCKa HEUCNPABHOCTH ONTHYECKOW JHMHHM CBSI3U € NMOMOUIbIO
ONTHYECKOT0 TEeCTEPA

9 Tlopsmok wu3MepeHHs ONTHYECKOW MOIIHOCTH C TOMOIIBI0 mpubdopa
«Anmas 33»
10 Yto takoe NA?

11 Kak ycTpoeHbI BOJIOKOHHBIE COEIUHUTETH?



12 PacckaxuTe METOAMKY OOHapyKeHUsI 0OpbIBa B BOJIOKOHHO-ONTHYECKOMN

JIMHHUU CBA3H.

Paznen aucouiuinHbl  J1aboparopHasi  padora «UcciaenoBaHue
XapaKTePUCTHK ONTHYECKOr0 pa3BeTBUTeNs 1X2)»
13 Tlopsimox wW3MepeHus: ONTUYECKOM MOIIHOCTH C TOMOINBIO TMpudopa
«Anma3z 33»
14 Yto Takoe onTUUECKUE PA3BETBUTENIN U KAKUE OHH ObIBAIOT?
15 Kak ycTpoeHbI BOJJOKOHHBIE Pa3BETBUTEIH?
16 Pacckaxxute METOAMKY H3MEpPEHHUsS IMEPEXOAHBIX OCIA0JIICHUN MEXITY

CBCTOBOAAMHU OIITHYCCKOI'O paSBCTBI/ITCJ'DI?

Pasznen aucuumimHbl  JadoparopHas  padora  «lloaroroska

ONTHYECKOT0 KadeJisi 1JIs1 COeIMHEHUA 1 MOHTAaXK B MypTy»

17 Tlopsimox pa3fesKu ONTHYECKOro kadens?

18 Ha xakom paccTosiHUU OT KOHIIa Kabemsi CHUMaeTCs BHEUTHSST 000109Ka?

19 Ha xakoM paccTOSIHMHM OT cpe3a BHeITHeH 00010uku Kabess oTpe3aeTrcs
CUJIOBOM DJIEMEHT?

20 Ha xakxoM pacCTOSIHUM CHUMETCS 3aIllUTHOE MOKPBITHE BOJOKHA?

21 Kakum OKeH ObITh MUHMMAJIBHBIN painyCc U3ruda BOJOKHA B CIUIAMC-

miacTuue?

Pazgen aucummuiuHbl  J1abopatopHasi padora  «CoennmHeHmne
ONTHYECKUX BOJTOKOH METOIOM CBAapPKH M ONpe/ejieHue MOTePh H3JTyYeHUsD)
22 Hasnadenue W MPHHIMI JCHCTBUS cBapouyHoro ammapara Fujikura FSM-
18S?
23 OCHOBHBIE 3TarbI Mpoleaypbl cBapku OB?
24 Tlpuaunbl HeKayecTBeHHOM cBapku OB?
25 MeToJ1 FOCTUPOBKH ONTUYECKOTO BOJIOKHA MEPE]] CBAPKOiL?

26 MeToa ynpO4YHEHHUsI COETMHEHUS ONITUYECKUX BOJIOKOH MOCJE CBapKu?



IHIkana oyenusanusn: 3 d6anivhnas.

Kpumepuu ouenusanua (Huxnceciedyroujue Kpumepuu OUEeHKU
AGNANOMCA NPUMEPHBIMU U MO2YHL KOPPEKMUPOBAMbCA):

3 6as1a (MM OIEHKA «OTJMYHO») BBICTABIIACTCS 00yJaromeMycsi, eCiu
OH MPUHUMAET AaKTUBHOE ydacTHe B Oeceie MO OOJBIIMHCTBY OOCYXKIAEMbIX
BOIIPOCOB (B TOM YHCJI€ CAMBIX CJIOXKHBIX); IEMOHCTPUPYET CPOPMUPOBAHHYIO
CIIOCOOHOCTH K AUAJOTHYECKOMY MBIIIICHUTO, MIPOSIBIISICT YBAKEHUE U MHTEPEC K
WHBIM MHEHHSM; BJIaJeeT TIyOOKMMU (B TOM YHCIE JOMOJHUTEIHHBIMHU)
3HAHMSIMH ~ TI0  CYHIECTBY  OOCYXXJIaeMbIX  BOIPOCOB,  OpPATOPCKUMU
CIIOCOOHOCTSIMM UM TpaBWJIaMH BEICHUS TOJEMHKH;, CTPOUT JIOTUYHEIE,
apryMEHTHUPOBAHHbIE, TOUHBIE U JJAKOHUYHBIE BBICKA3bIBAHUS, COMPOBOKIAEMBIE
SPKUMHU MPUMEPAMHU; JIETKO U 3aMHTEPECOBAHHO OTKJIMKAECTCS HAa HEOXKUJIAHHbBIC
pakypchl Oecellbl; HE HYXIAeTCSd B YTOUHSIOMMX U (WJIK) JIOMOJHUTEIBHBIX
BOIIPOCaxX MpenoiaBaTesl.

2 0asa (MM OIICHKA «XOPOIIN0») BBICTABIISETCS O0ydYaromeMycs, eCiu
OH TPUHUMAET ydacTHe B 0OCyxaeHMHM He MeHee 50% JAUCKYCCHOHHBIX
BOIIPOCOB; MPOSIBJIECT YBAXKECHUE U UHTEPEC K MHBIM MHEHUSM, JI0Ka3aTeJIbHO U
KOPPEKTHO 3allMIIAET CBOE MHEHUE; BJIAJICET XOPOIIUMHU 3HAHUSIMU BOTIPOCOB, B
00CYXXJICHUHM KOTOPBIX TPUHUMAET y4aCTHUE; YMEET HE CTOJIBKO BECTU MOJIEMUKY,
CKOJIBKO y4acCTBOBaTh B HEH; CTPOUT JIOTMYHBIC, apPryMEHTHUPOBAHHBIC
BBICKA3bIBaHUS, COMPOBOXKJAEMbIE TMOIXOJSAIIMMU MPUMEpPaMH; HE BCeraa
OTKJIMKAETCSl Ha HEOXKHUJIAHHBIE PaKypChl OeCe/bl; He HYKIACTCS B yTOUHSIOIINX
U (WJIK1) AOMOJTHUTENIBHBIX BOIPOCaX MPeno/iaBaTelis.

1 Oann (WM OLEHKA «Yyd0BJIETBOPUTEJIBHO»)  BBICTABIISICTCS
oOyyaromemycsi, €cid OH NPUHUMAET ydacTHe B Oecele MO0 OJHOMY-IBYM
HanOoJsiee MPOCTHIM OOCYXKJTAeMbIM BOIPOCAM; KOPPEKTHO BBICTYIIMBAET WHBIC
MHEHUS, HEYBEPEHHO OPUCHTHUPYETCSI B COJCPNKAHUU OOCYKTA€MBIX BOIPOCOB,
NOpoM JomycKasi OMIMOKH; B TOJIEMHKE MPEANOYUTAET 3aHUMATh IO3UIIHIO

3aNHTCPCCOBAHHOIO CJIYHIATCIIA; CTPOUT KpPATKHUC, HO B MCJIOM JIOTHMYHBIC



BBICKA3bIBAHUS, CONPOBOXKIAEMblE HamOOJEe OUYEBUIHBIMU IPUMEPAMH;
TepsieTcs IPU BO3SHUKHOBEHUH HEOKMJIAHHBIX PaKypcoB Oecesibl U B 3TOM Cllydae
HY’KJIa€TCSA B YTOUHSIOMMX U (W) JOMOIHUTENBHBIX BOMPOCAX MPENOAaBaTENs.

0 OamaoB (WIM OLIEHKA «HEYAOBJIETBOPUTEIbHO)») BBICTABISIETCS
oOyyaromemMycs, €clii OH He BIAJEeT COJAEp’KaHHEM OO0CYXIaeMbIX BOIIPOCOB
WIM JIOITyCKaeT rpyOble OIIMOKM; MacCCUBEH B 0OMEHE MHEHUSIMU HUJIM BOOOILE HE
y4acTBYeT B JHCKYCCHUHU; 3aTPyJHSETCS B IOCTPOEHHMH MOHOJOTUYECKOTO
BBICKa3bIBaHUSl U (WJIM) JOMYyCKAaeT OIIMOOYHBIC BBICKA3bIBAHUS; MOCTOSHHO

HYXKIACTCA B YTOUHAIOIINUX U (I/IJ'II/I) AOITIOJIHUTCIIBHBIX BOIIPOCaXx IIPCIIOAaBaTCIIAd.

1.3 IIPOU3BO/ICTBEHHBIE 3A/[A9H (ananozuuno oghopmaaiomcs
6ce KOMNEemeHmHOCHIHO-OPDUCHMUPOBAHHblE 3a0ayu, 6 MOM uucie Kelic-
3a0auu U CUMYAUUOHHbBIE 3A0a4U; MOZYHL 0blmb CHIPYKMYPUPOBGAHbL NO
memam (pazoenam) OuCUUNIUHBL, KAK HOKA3AHO HUdMCE, UIU MO2ym Oblmb
npUBeOeHsl 8 UeaoM no oucyuniuHe (0e3 yKkazaHusa Homepoe U HaUMeHOBAHUIL

mem (pazoenos) OUCUUnIUHbL)).

Ilpouzeoocmeennasn 3a0aua No 1

[IpoBenuTe onTUUECKON MOIIHOCTH C MOMOIIBIO pubopa «Anmasz 33» Ha
Pa3TUYHBIX JJIMHAX BOJIH ONTHYECKOTO U3TyUCHUS.

Ilpouzeoocmeennasn 3a0aua Ne 2

[TpoBenute pacuér uncioBoil anepTypbl NA oNTHYECKOT0 BOJIOKHA.

Ilpouseoocmeennasn 3a0aua Ne3

[IpoBenuTte u3MepeHue nNoTepb B BOJIOKOHHOM COCIUHUTEIE.

Ilpouzeoocmeennasn 3aoaua Nod

[IpoBenute n3mMepeHne 3aryxaHusi, BHOCUMOTO COCIMHEHUEM TOPIIOB JABYX
CBETOBO/IOB.

Ilpouszeoocmeennas 3aoaua Ned

[IpoBeauTe u3MepeHue 3aTyXaHus, BHOCUMOTO NMEPEMEHHBIM ONTHYECKUM

aTTEHIOATOPOM.



Ilpouseoocmeennas 3aoaua Ne6

[IpoBeaute  u3MepeHuWe  3aTyXaHUs,,  BHOCHUMOIO  IIOCTOSIHHBIM
aTTEHI0ATOPOM Ha OCHOBE ONTUYECKOMN PO3ETKHU.

Ilpou3eoocmeennasn 3a0aua Nel

[IpoBeanTe n3MepeHUe 3aTyXaHHs B BOJIOKOHHOM COEJIMHUTETIE.

Ilpouszeoocmeennasn 3aoaua Ne8

[IpoBeaute wu3MepeHue s OOHapyX eHUss oOOphiBA B  BOJOKOHHO-
ONTUYECKON JIMHUU CBSI3H.

Ilpouszeoocmeennasn 3aoaua Ne9

[IpoBenuTe U3MepeHue 3aTyXaHusl B ONITHYECKOM Pa3BETBUTEIIE.

Ilpou3zeoocmeennasn 3aoaua NelQ

[IpoBeauTe u3MepeHUs: MEPEXOJHBIX OCIA0JICHUN MEXIy CBETOBOAAMHU

OIITHYCCKOI'O paSBCTBI/ITeHH?

IHIxana ouenuganusa: 3 danivHas.

Kpumepuu ouenusanua (nudicecnedywujue Kpumepuu OUEHKU
AGNANOMCA NPUMEPHBIMU U MO2YHL KOPPEKMUPOBAMbCA):

3 6a/u1a (MU OlIEHKA «OTJIMYHO») BBICTABIAECTCA 00ydYaroIIeMyCs, €ClIn
3aa4ya pelleHa MPaBWIbHO, B YCTAHOBJICHHOE MPETNOoJaBaTeeM BpeMsl WM C
OINEPEKEHNEM BPEMEHHU, MPU 3TOM OOYYAIOUIMMCS MPEAJIOKEHO OPUTHHAIBHOE
(HecTaHmapTHOe) penieHue, Wik HauOonee 5>PQPEKTUBHOE pELIEHUE, WIH
HauboJee paloHaIbHOE PEeLIeHIEe, NN ONTUMAJIbHOE PEIICHHUE.

2 0aju1a (UM OIIEHKA «XOPOII0)») BBICTABIACTCS OOYYArOIIEMYCS, €CIIU
3aJa4a perieHa MpaBuiIbHO, B YCTAHOBICHHOE MPeToaBaTesieM BpeMsi, THTIOBBIM
croco00M; 10MyCKaeTcs HaJMure HECYIIECTBEHHBIX HEJJOUETOB.

1 ©Oann (WM OIEHKA «YJAOBJETBOPHUTEJIbHO»)  BBICTABIACTCS
oOyyaromemMycs, ©CiAd Tpuh  pEIIeHWH  3aJadyd  JOMYIICHBl  OIIUOKHU
HEKpPUTHUYECKOTO  XapakTepa ©  (WJIM)  TPEBBIIEHO  YCTAaHOBJIEHHOE
Mperno/laBaTesieM BpeMsi.

0 0GamioB (UIM OIICHKA «HEY/AOBJIETBOPUTEJbHO») BBICTABIACTCA



oOyyJarouiemMycsi, €ciii 3ajjaya He pelleHa WIM TNpHU €€ PEIICHUU IOMYIIECHbI

rpyOble OIIHOKH.

2 OIIEHOYHBIE CPEJICTBA AJISI IPOMEKYTOYHOM
ATTECTAIIMU OBYYAIOIIIUXCS
BAHK BOITPOCOB H 3A/JAHUH B TECTOBOH ®OPME

Bonpocsl B 3akpsbiToii popme

1.

1 B cxeme npuemMHMKa Ans MeToja QOTOCMELLEHUA C MOMOLbK HanpaBAeHHOTo OTBETBUTENA
(HO) ocywectensetca cymmupoBatue (boTocmelleHve) nonsa npuHuMaemoro curdana Ec(t) ¢
nonem reTepoavHHOro uinyuexHus Er(t) mectHoro renepatopa (M) onTUUeCKOro U3nyueHus.
B pesynbrate Ha BXxo4 doTogeTekTopa noctynaet nose Eda(t) = Ec(t) + Er(t). [Nocne getektmpoBaHus
KBaApaThuHbiM doToaeTekTopom Ol cyMMapHOro noas nNpw reTepoauHHOM nNpuemMe Ha ebixoge ©f1
MNCnonb3yeTca curHan ?
2 Kakve Moayaupyrolmve napaMmeTpbl CUrHana npoMeXyTOUHOW 4acToTbl COOTBETCTBYOT MOAYAUPYEMbIM

napameTpamM NPUHUMaeMOro ONTUUYECKOTO CUrHana?

O

1 cyMMapHoiA uactotbl | BuibepuTe...
‘ ]

2 yacroTa. Buibepwre...
HET
2 amnauTyaa. Jit:

1 pasHOCTHOW UYacToThl.  BiGepure...

O

2 daza. Bribepure...

4



Yem otanuyaeTcs 20MOOUHHSGIU npuem?

YacCToTa U3nyyeHua reTepoanHa -- MECTHOIO reHepartopa MeHbLUE
UaCTOThl TEHEPATOPA ONTUYECKOIo U3ayueHna CurHana

UacCToThbl U3AYyYEHWA rETEPOAUHAE -- MECTHOIO TEHEPAaTOpa, U reHepaTopa
ONTUYECKOIo U3nyueHnsa Cirdana CcoenaagarorT.

UalTOTa U3AYyUEHMA TETEPOAWUHE -- MECTHOIO reHepaTtopa 6onblue

UacCToThbl reHepaTopa ONTUYECKOro UanydyeHna CirHana

3.
YkaxuTe AVameTpbl CEpALEBVHBI OAHOMOAOBOTO - Dy, U
MHOTOMOAOBOrO - Dy, BONOKHE MCNOAb3yeMbix B TK.
Dyn-50MkM | BpiGepute.. &
w5 Wak
HeT
Don - 15 MKkM Aa
Dont -9 Mkm BuibepuTe... *
Dy -625 MM | BpigepuTe... &
Dy - 100 MkM | BpiGepuTe... *
4.

Ykaxute gnametpbl 060104eK 0AHOMOAOBOIO DOM W MHOroMoA0BOTro

D, BONOKHa ucrionb3yemoro e TK.

Dow- 125 MkM | BpigepuTe... &

D~ 125 e I

Aa
DMM = 150 MKM HET

Dum- 175 MKM | Biepure...

O

Don- 100 MKM | Byi6epure...

4

9

Dom- 150 MKM | Biepure...

Boibepute... =

HET
Aa

-~

Boibepute... ¥



5.

Mo kakon popmMyne onpeaenseTcs ylvpeHne MMNyAbCoB

npu aucnepcun 8 OB 1 Kak onpeaenseTcs AAUTeNbHOCTb UMNyAbca?

2 2 12 i
T = (T2 - Tend Buibepute... *
ANUTENIbHOCTb MMMYNbCa ONPEeAEnseTca Ha yposHe 1/e2 amnanTyabl
Aa
AAMTENbHOCTb MMNYAbCa ONPEAENAETCA Ha YPOBHe 1/2 aMnanTyabl.. | HeT

“»

ANVTENBHOCTL MMMY/IbCa ONPEAENAETCA Ha YPOBHE 1/€ aMnauTyAsl | Buigepure...

T = (Tasne — Taxd™ Buibepute... &
T = (Teux - Tex) Boibepute.. *
6.

Kak seget cebs ¢ YEEANUEHWEM ANWHbBI ONTUYECKOW NMHWUW CBA3M Avcnepcua

OB ¥ nonoca nponyckaHua?

nonoca nponyckanus B OB - yBeMUMBAETCA? | Bhigepurte.. &

w

ancnepcna OB - yeennumsaetca? Buibepure...
Aa
nonoca nponyckaHva B OB - ymeHbluaeTca? | HeT

avcnepcuna OB - ymeHbluaetca? Buibepure... *

w



Ykaxwte xapaktepuctvku OB (Pek. G.652).

ABCONOTHBIVE MUHUMYM XPOMAaTUUECKOW AUCNepCcUMM NyTeM BbibOpa cneuyvansHom

Boibepurte...
dopmbl [T cmelleH B AnanasoH AnuH BoAH 1550 HM aBCoATHOrO MUHUMYMAa 3aTyXaHus | 4

Boibepure...
OB onTvMW3MpOBaHO AN5 BbICOKOCKOPOCTHOM Nepeaaun HopMauuy Ha

HECKONbKUX ANHaX BOJIH B TPETbEM OKHE NPO3PavYHOCTH

[MapameTpsbl (3aTyxaHue n aucnepcus) 3toro OB onTMMU3MPOBaHbl Ha ANVHY BOAHbI

= Bribepure... *

1310 HM (MMHUMYM XpOMATUUECKOW AUCNepcum)
Mo>eT ncnonb30BaThCs ¥ B AManasoHe AnuH BoAH 1525. .. 1565 Hm, rae umeet

= Buibepute... +
aBbCOMOTHBIA MUHUMYM 3aTyXaHuWA.
OB onTMMW3MPOBaHO A/f BEICOKOCKOPOCTHOW Nepeaayuy Ha OAHOW ANVHE BOAHbI BeibepuTe... &
PaspabotaHo ana BOCIT co cnekTpanbHbiM pasaefeHMeM KaHanos Beibepute... $
Vcnonbsyetcs Ha MarucTpabHbix U 30H0BbIX BOCT] Beibepute... &

8.

Ykaxwte xapaktepuctuky OOB (Pek. G.653).

Henyneeas aucnepcus cMmelleHa B 06aacTb AAnH BoaH 1550 HM abcontoTHOrO
Buibepurte... ¥

MWHWUMYMa 3aTyXaHWA

PaspabotaHo ana BOCI co cnekTpanbHbiM pasAeneHneM KaHanos HeT
2 na

OB onT¥MWU3MPOBaHO A5 BbICOKOCKOPOCTHOW Nepeaauy nHbopmMaumy Ha

Boibepure... &
HECKOAbKUX ANNHAX BONH B TPETbEM OKHE NPO3PayHOCTH
VimMeeT orpaHuueHHble BO3MOXHOCT ANS Nepeaaun Ha HeCKONBKUX ANVHAX BOAH Buibepute... *
[NapameTpsbl (3aTyxaHue n gucnepcus) 3toro OB onTMU3MPOBaHbl Ha ANVHY BONHbI

> Buibepwute... *

1310 HM (MMHUMYM XPOMATUUECKOW Ancnepcun) P
ABCONOTHLIV MUHUMYM XPOMATUUECKOW AuCniepcun NyTeM Bbibopa cneuvanbHOM

Buibepure... +
dopmsl M1 cMelLeH B Avana3oH ANuH BoaH 1550 HM aBCconrOTHOrO MUHUMYMa 3aTyXaHus
OB onTMMW3MPOBaHO A/ BbICOKOCKOPOCTHOW NEpeAauy Ha OAHOW ANvHE BOHbI Buibepute... &

9.



YkaxwTte xapaktepuctvky OOB (Pek. G.655).

OO0OB ans WDM cuctem nepesaumv BuibepuTe... *

QOB paspabotaHo ang BOCI co cnekTpanbHbiM pasaeneHviem KaHanos Buibepure...
HeT

ABCONOTHLIV MUHUMYM XpomaTuueckon aucnepcuu OOB nyTem Bbibopa cneunanbHo il

BoiGepuTe... =

dopmel MMM cmelleH B AnanasoH AnnH BoaH 1550 HM abCcontTHOrO MUHUMYMA 3aTyXaHusA

MapameTpsbl (3aTyxaHue n gucnepcud) storo OB onTUMU3MPOBaHbI Ha ANVHY

o Buibepure... =
BOAHbI 1310 HM (MUHUMYM XPOMATUUECKOW AuCrepcum)
OB onTvMun3MpoBaHO ANS BEICOKOCKOPOCTHOW nepeaayv MHbopMaumm Ha
Boibepure... +
HECKONbKMX ANMHAaX BOMH B TPETbEM OKHE MPO3PayHOCTU
OOB onTMMU3MPOBaHO ANA BbICOKOCKOPOCTHOW Nepeaaun Ha OAHOW ANVHE BO/HbI
Boibepute... +

W UMEET OrpaHUYEHHbIE BOSMOXHOCTW ANA Nepeaaun Ha HECKOAbKUX ANMHAX BOAH

10.

YkaxuTe K KakoOMy BMAY OTHOCATCA NEpeyncneHHbIE oNTUYyeckue YCTDOﬁCTBa.

ONTHYECKME ATTEHHOATOPbI BuibepuTe...
ONTUYECKUE YCUAUTENN Buibepure...

aKTMBHbIE ONTUUECKUE YCTPOIRCTES
BO/JIOKOHHO-ONMTUUECKWE OWUABLTPLI NaccuBHbIE ONTUUECKUE YCTPOMCTBA

CMEKTPa/bHO-CENEKTUBHbIE PA3BETBUTEAN  BiGepuTe...

ONTUUECKWE COEAVHUTENM BuibepuTe...
ONTUUECKWe pasBeTBUTENN BuibepuTe...

Ha kakoW 0CHOBe CTPOAT B OCHOBHOM CNEKTPaibHO-CENEKTUBHBIE Pa3BETBUTENU?

Ha OCHOBE KpuUCTannos Bribepute...

Ha ocHOBe UHTEPhEPEHLMOHHBIX PUALTPOB Ik A

Ha OCHOBE MOAYNPOBOAHWNKOB Aa
Ha OCHOBE rpPaAUEeHTHbIX INH3 Buiepure... *
Ha ocHoBe AMOPaKUMOHHOW peLleTkn? BuibepuTe... &

12.



B ycTpoiicteax nprema BEOAOKOHHO-ONTUUYECKUX CUCTEM NEPEAaUM CO CNeKTPanbHLIM

pazaenenuenm (BOCI-CP) kaHanoe WupoKoe NPUMEHEHNE HAXOAAT MHOMONOAOCHLIE

(unn rpebenuarteie) onTuueckue GuasTpel (MO®) (puc. a), cnekTpanbHas

X3paKTEPUCTIKA KOTOPLIX NPUBEAEHa Ha puc. O,

A, 1b
A wun son
Aytigt, + Ay ——
-3 MO® :
.
A s
a) 6) .
YKaxuTe KakuM 13 NpuBeaeHHbIX TpeBoBaHWA A0ONXKHbI COOTEETCTBOBATE GUALTPLI?
BHOCMMbIE NOTEPY GUALTPA HE AO/KHbBI 33BUCETL OT COCTORHMA NONAPU3aLIMK
Bribepute.
BXOJHOr0 ONTUYECKOro CUrHana;. ,
BHOCMMble noTepu B [1311 AomkHB! BbiTe MUHUMANEHO BO3MOXHBIMK, UTOBLI He i
TpeboBanack YCTaHOBKA ONTUUYECKUX YCUAUTENER MAM KOMMEHCATOPOE;. HET
33TyXaHve B NONOCaX NPOMNYCK3HWA W HENPOMYCKaHWA U X WXPUHE HE AOMKHbI
Bribepute.
33BUCETb OT TEMNEPATYPEL; .
CNEeKTPaNbHaA XapakTepucTnka 2atyxanna (ocnabnerusa) O gonxHa BbiTe
o Boibepure.
M3KCUMaNbHO NAOCKOM;.
3aTyxaHvie oTpaxeHus npu nogkatoueHy O® k apyrum anementa BOCT gomkHo
Beibepure.
ObITh He MmeHee 40 ab;.
KPYTW3Ha CMaAa CNEKTPanbHOM XapakTepucTKK B NepexoaHor obaacti AomkHa
= Beibepure.
BbiTh AOCTAaTOYHO BONLLLOWH;,
KPYTU3Ha CNaja CNeKTPanbHOW XapakTepucTUKK B NepexoaHor obnacti AoMKHa
Beibepure.

PErYANPOBATLECA U3MEHEHMEM TEMNEPATYPLI

13.



OnTuueckue UALTPLI KNACCUGULIMPYHOTCA MO TEXHONOTUM UX Peann3aLmu.

YKaXUTE NPUMEHAEMBIE TEXHONOTUW ANA COZAGHWUA ONTUUECKMX GUALTPOE?

Ha NOAAPU3AUMOHHbBIX 3GdEKTax B XKUAKUX KPUCTANNAX.

Ha OCHOBE OMTOBO/IOKOHHBIX AMDPAKLIMOHHBIX pelieTok bperra. [k dakan

Ha OCHOBE TOHKVX MNMJIEHOK.

-~
v

Bribepure...

Aa
HeT

Ha TennoesIX 3GdeKTax B Kpucrannax

Ha aKyCcTo-onTuueckue 3pHeKTax B XUAKUX KpUCTannax.
Ha ocHoee pezoHatopoe ®abpu-llepo.

Ha OCHOBE AUDPAKUMOHHBIX PELLIETOK.

14

O

Bribepure...

O

BeibepuTe...

O

BribepuTe...

“

Bribepure...

Pewetka bparra npeacraenseT cob0i COBOKYMHOCTL NApannenbHbiX NOAYOTPaXaoLWmMx
NAaCTVH, OTCTOALLWMX OT APYT OT APYTa Ha paccTosHuy d. Andpakumio nanyueHns e
TaKOM CTPYKTYPE MOXHO NPEACTABUTE KaK OTPAXKEHWUE Er0 OT CUCTEMbI TAKUX MAACTUH (prC.) .
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Ykaxute YCNoBUA HabnaoaeHWs MaKCUMYMOB MHTEHCWMBHOCTU OTPaXXEHHOMo MBJIyquMﬂ?

2d-sinG =mA | Buibepure.. *
aa
HET

2d-ctg® =mA

2d-cos6 =mA  Buibepure.. *

15



CnekTpancHoe pacnpeaenexune nanydeHna CU/ ¢ noBepXHOCTHBIM u3nyyeHnem
ANns AnviHel BoHbl A = 0,85 MKM 1 TOpueeoro Tvna Ana A = 1,3 MKM NMOKazaHo Ha

pwuc, a. 6 COOTEBETCTEEHHO.

YkaxuTte Kakyr GopMy pacnpeaencHva Kak Npaenno UMeeT anuua usnyuenus CUA?

pacnpeaenesua Makceenna Buibepure...

pacnpeaenexus laycca
Aa

HOPMAaNLHOTO PAcNpeaeneHna | HeT

16.



OcHoBHbIM YSA0M, ONpeaenirownmM KadyecTeo (bYHKLl,VIOHMpOBaHMﬁ nepegarowieroe
onTU4ecKoro moayna (MOM), ABNAETCA NCTOYHMK ONTTUYECKOrO WN3NTYYEeHUA.

YkaxuTe ocHOBHbIE Tpeboeanua k NOM?:

MVHUMAa/bHOE NOTPeG/eHe 3NIeKTPUYECKON SHEPTvN UK BICOKaR 3QPEKTUBHOCTL | BriBepute.. $

MUHUMaNbHBIE TabapUTHLIE PAa3MEpB] U BEC

AOCTAaTOUHO BONLLLEA MOLWHOCTE BEIXOAHOTO U3NYYEHUA U 3¢¢9K'I'MBHOCI'I:

€f0 BECA3 B ONTUYECKOEe BONOKHO

BOSMOXHOCTbL paboThl B XXnAKOW cpeje Buibepure...

O

NpPoCToTa TEXHOAOIW NPOUZBOACTES, obecneynearoLLas HEBLICOKYH? CTOMMOCTHE

Buibepure... *
¥ BbICOKYH BOCMPOM3BOANMOCTL NAapaMETPOB U XapaKTepucTuk
COBM3AeHME ANVHBI BONHBI ONTUYECKOTO U3MYUYEHWUA C OAHUM U3 OKOH

Beibepure... ¢
NPO3pPaYHOCTV ONTUYECKOro BONOKHA
BO3MOXHOCTE MOAYNALMM OMTUYECKOTO USNYUYEHUA PazAndHLIMU cnocoBamu Buibepure.. *
AOCTaTOUHO DONLLUIOW CPOK CyXBbl Buibepure... *

17

OcHoeHbIM YSA0M, ONpeaeniownmM KayecTeo (bYHKLl,VIOHMpOBaHMﬁ nepegaroweroe
onTu4ecKoro moayna (MOM), ABNAETCA UCTOYHMK ONTTUYECKOrO N3NYYEeHUA.

YkaxuTe ocHOBHbIe Tpeboeanua k NOM?:

MVHUMAa/bHOE NOTpeb/eHe 3NeKTPUYECKON SHEPTvN UK BICOKaR 3QPEKTUBHOCTL | BuiBepute.. *

MUHUMaNbHBIE TabapUTHLIE PAa3MEpB] U BEC

AOCTAaTOUHO BONLLLEA MOLWHOCTE BEIXOAHOTO U3NYyYEeHUA N 3¢CDEK'I'MBHOCI'b

€f0 BECA3 B ONTUYECKOEe BONOKHO

O

BOZMOXHOCTE paboTh! B XUAKOW cpeae Buibepure...

NpPoCToTa TEXHOAOIW NPOUZBOACTES, obecneynearoLLas HEEBLICOKYH? CTOMMOCTHL

Buibepure... *
¥ BbICOKYH) BOCNPOU3BOAVMOCTL NApPaMeTPOB U XapakTepucTuk
COBM3ASHME ANVHbBI BONHBI ONTUYECKOTO U3MYUYEHWUA C OAHUM U3 OKOH

Belbepure... ¢
NPO3pPaYHOCTV ONTUYECKOro BONOKHA
BO3MOXHOCTE MOAYNALMM OMTUYECKOTO USNYUYEHUA PazAnUHLIMK CnocoBamu Buibepure... &
A0CTaTOUHO DONLLUIOW CPOK CyXBbl Buibepure... &

18.



YKaxuTe OCHOBHbIE napaMeTpbl NCTOYHKMKE ONTUYECKOTO NSAYYEHNA Nepeaarolero

ontuyeckoro moayna (MOoM)?

BHYTPEHHEE CONPOTUBAEHWNE UCTOYHUKS Om Bblﬁepme...

O

BpeMAa HapactaHua UMnyabCa ONTUYHECKOro usany4dyeHus t,,,ap, 33 KOTOpOe ero

a
amnauTyaa sospactaet o1 0,1 a0 0,9 ceoero HOMUHANALHOrO 3HAYEHWUA i
HeT
MaKCMManbHaa cKopocTs Nepesaun nHpopmaumm C, Méut/c, uam yactota
Boibepute... *
moaynaumm Fyo. My P
TOK BO30YXAEHWA (MHXEKUUK) UCTOUHMKA ONTTUUECKOro uaayueHua |, MA, noa
KOTOPLIM MOHUMAETCA MUHWMANbHOE 3HaYEHWe ToKa, obecneumeatoLLee YCToOWYNBoe Buibepure... *
CBETOBOE U3NYUEeHMEe
ZA/IVHa BOJIHbI OMTUYECKOTO M3AYUYEHWUA Ag, MKM, COOTEETCTEYHOLLAA OAHOMY U3
~ Bribepure... *
MUHUMYMOE CNEKTPaNbHOW XapakKTEPUCTUKI 2aTYXaHUA ONTUUYECKOTO BOMIOKHA
MOLLHOCTE OMTUYECKOTO uanyueHua P, MBT, nan aBcontoTHBIN YPOBEHE MOLLHOCTY
Buibepute... *
OMTUYECKOTO U3AyYeHua p, Abm
LWMPWHE CNEKTPa ONTUYECcKoro uanydenna AN HM, Kak NPaenio, onpeaenseman
- BuiGepute... *
Ha MONOBWHE MaKCUMaNEHOM MOLHOCTA N3NYYEHWS
LWyMBIl UICTOUHUKOB OMTUYECKOrO U2TyUeHUA Buibepure... *
3GOEKTUBHOCTE U3NYUEHUA, T.e. KO3dOUUWeHT nonezHoro gerictemna (KMQ) ncrouruka
OMNTUYECKOTO M2NYUEHWA, NOA KOTOPLIM MOHWMAETCA OTHOWEHUE Buaa N = Po/P,,»100%,
BriBepute.. *

rae Py - MOLWHOCTE ONTUYECKOro uanydenus; P,.; - MOWHOCTE noTpebnseman

WUCTOYHNKOM ONTUYECKOro UsayyYeHWA OT EHELHEr0 NCTOYHWKa 3]19KTpI/|‘-IECKOI7I 3HEprun

19.

YKaxuTe OCHOBHbIE XapakTepuciuk NCTOYHUKOE ONTUYECKOTD U3aydYeHusa

nepeaatoliero ontuyeckore moaynsa (MOM)?

Cpoxk cnyx6bl 1 HagexHocTs [TOM Beibepute...

[varpamma HanpaeneHHoCTY, MPeACTAEAAOLLEs NPOCTPAHCTEEHHYHO XapaKTEPUCTUKY U3AYUeHUS BuibepuTe..

BeicTpoaeiictene ncrouHvka nzayuexua NOM

TemnepaTypHan XapakTepucTka nsaydeHra, NOKaszbiBaroulan 2aeMcMMocCcTs

” Buibepute..
OTHOCUTENBHOV MOLLIHOCTM ONTUYECKOro nanydenna P ot temnepatypel T, T.e. P = f(T)
BatT-amnepHan xapaktepuctuka (BAX) P = f{l,), onuceiearowan saeucuMocts
Beibepute.. ¥
MOLLIHOCTU OMTUYECKOTO U3NydYeHUs P OT Toka BO3OYXXAEHWA UM TOKa MHXKekuun |,
CnekTpanbHanA XapakTepucTvka W3NyUYeHWs NpW PasanuHbIX BRAUYMHAEX TOKa
B036YyKAEHUA (MHXEKLMK), NOKA3LIBAFOLLAA 33BUCUMOCTL OTHOCUTENbHOM MOLLHOCT Buibepute... *

OMTUYECKOTO U3NyueHua P OT ANWHLI BOAHBI ONTUYECKOro uanyderus A T.e. P = f(A)



20.

B cucremax nepeaauu c EpemeHHbIM pasaenervem kaHanoe (BPK) Hecyweit aenserca
NepuoANYEcKan NoCNeaoBaTENLHOCTL MMMYNLCOE (YAOBNETBOPAOLLAA YCNOBUAM
Teopemsl Harikeucra-KotensHukoea).

YKaxuTe Kakue napamMeTpbl CUrHana MoryT MOAYAMPOBAETLCA?

HanpaefeHHOCTe | Bribepure.. $

cacrors

HeT
aMnAnTyAa Aa
ANVTENBHOCTB Bribepute.. ¢

O

MrHOBEHHaR $a3a  BniGepure...
21

B uMnyabcHOM pexume gonyckaerca onsiias raybuna moaynaumn CUA wan 117,
UYEM B PEXMME HEMPEPLIBHOW reHepauum.

YkaxuTe Kakue Buasi MOAynauuK B 3TOM Cnydae NpeacTtaenarot npax‘muecxuﬁ MHTepeC?

WNPOTHO-UMNYAbCHaA (LLIKIM) Buibepute... $
b
dazoso-uMmnynscHan (M)
Aa
anauTyaHas HeT

wHTEpBanbHO-uMnynscHas (MAM) | Buigepure...

O

amnauTyaHo-uMnyabcHaa (AUM)  Buisepure...

O

YacToTHO-uMnNynbeHaa (YUM) BuibepuTe...

O

O

YacTOTHaR Buibepure...

22.



Ontuyeckue moaynatopsl (OM) B Guanueckom cMbICie ABARKOTCA NACCUEHLIMA
3NEMEHTAMM, TaK KaK Npu UX NOCTPOSHWW HE NPEANONaraeTca UCNoAL30BaHME
NPOLECCOE YCUAEHWUA WAK FTEHEPALIVN,

YKaxumTe OCHOBHbIE TPeboBaHWA, npeabasasemble K OM?

B0NbLIOV AMHAMUYECKWIA AWANA30H Buibepute... *
Bribepurte...
TEXHONOMMUYHOCTE U3TOTOBAEHWUA NMPY BOCNPOW3ZEOACTEE NapaMeTPoE
aa

NMHENHOCTL MOA)U'IRLMOHHOIZ XapPakKTepucinku

3KOHOMMWYHOCTE B I'IOTpeﬁlleHMM SHEprn Bb|6epV|Te...

O

LWMPOKOMOACCHOCTE NPpY nepeiaye aHaloroebixX CUrHaioe Uian 6bICTpOAEI71CTBV|e

O

Bribepute...
NPy Nepenaye UMMNYILCHLIX CUTHAN0B

23.

MeToabl MOAYAALMM ONTUYECKOTO UEAYYEHUA YCIOBHO PAZASNAKOTCA Ha TPU TpyNnbI.

YkaxuTe MeToas! MOoAynaunu B COOTBETCTEMNK C pMCYHKOM?

Moayau-

pyemuift Herounmnx ZJ Onruyec- Axrusnas | | Omrivec-
HCTOuMHK | =P °":::':°' it [ cpeaa Kmit
ONTHYECKOrO MOZYARTOP MOAYASTOP
HLTYHCHUA HLTYHCHMS
Moayaupyrwoumit Moxyaupyowmit

N cHruan

a) 6) 8)

BHYTPEHHAAR MOAYAAUMA, NPU KOTOpOﬁ npeo6pasoBaHMe W3NYYEHNA NPONCXOANT B

npouecce ero GopM1POEaHINA HENOCPEACTEEHHO B MCTOUHMKE ONTUYECKOTO U3NYUEHUA | BibepuTe... &

f o

B
6
a

BHELWHAAR MOAYAALMA, OCyuleCTeAAemMan BO3AENCTEMEM Ha ONTUUECKOE uaaydeHue

BHE UCTOYHMKA, T.e. BHe [T nan CUL

npamMas uwan HenoCpeacTeeHHana MOAYAALIUA, NPWX KOTOpOﬁ MOAynauna nsnyvyeHna

-~

Beibepure... *
CUA vnu M1 ocyliecTBARSTCA NYTEM UZMEHEHWA TOKA MHXKEKLIMKM UAW HAKaUKu

24,



Xopotiume ncrtounukn nanydernsa NMOM A0MKHEI UMETE Manble AUAMETPLI BbIXOAHBIX
nyukoe ceeta 1 manyto aneptypy (NA). lnameTp BbIXOAHOrO NyuKka onpeaenset
BENMUMHY MONEPEYHOTO CEUSHUA NMyUYKa ManydeHus, a aneptypa NA -- guanasox
YTNOB, B KOTOPbLIX MPOUCXOAWNT UaAyueHne ceeTa. ECan AMaMeTp BhIXOAHOTO Ny4ka
VAW ero anepTypa NPEeELILLAK0T COOTBETCTEYHOLUME N3paMeTphl BONOKHE, B KOTOPOe
BEOAUTCA U3NYYEHWE, YacTb BNYUEHWA HE NONaAaeT B BONOKHO, YKaXUTE ANA Kakux
WCTOUHWKOB NPEeACTaBASHbl TUMWUHLIE AUArPaMMel HANPaBAEHHOCTY UNYUEHWA 1

KaKyr GOopMYy OHM NPEeACTaBARKT?

ik S

—

a
nnn BeiBepurte... :
dopma ans C/ LIS TS
a
ana Bavxe K anannTUUeckon dopme
6
$opma ana TV Banxe K chepuyeckoit popme
25

Ceetoauoaw ang BOCIT agomKHEl MMETE AOCTAaTOYHO BEICOKYH SHEPrETUUECKYHD
APKOCTh, OTHECEHHYHO K MAOTHOCTM TOKA MHXXeKUWW. 104 SPKOCTEH MOHUMAKT
MOLLHOCTE, KOTOPYHO M2NYUAET CBETOAVOA C 4UHULILI MIOLL3AN BHYTPE TENECHOTO YT
B ONpeAeneHHOM HanpaeneHWY, ONpeaenseMomM AuarpaMmoii HanpaeneHHocTu (AH).

[Ans BonbluMHCTES cBeTOAMOA0E [AH OnNUCIBAETCR NPpUBAVKEHHOW GOpMY IO

J(@) =Jo(cosp)™

rae Jo -- 3HepreTuyeckan ApPKOCTe BA0AL ocu nydka (@ = 0). Wupuna AH paexa 2@,

npuyuyem @p - yron Mexay oCeio U HanpaefeHWeM, B KOTOPOM SHepreTuyeckan ApKoCcTb

=]

paeHa J /2.

YkaxkuTe nokazaTtenb CTENeHM m B yr10BOW 3aeucumocTv ana ceetoauoaoe BOJIC? |

YKaxuTe noKazaTenb CTENeHM m B yrnoaoﬁ 33BMCUMOCTHK 4R CBEETOANOCA0E C

HW3KOW APKOCTLHO?.

YKaxkuTe noKazaTent CTENEHV M B YTNOBOW 33BMCMMOCTY ans ceetoanogoe BOJIC?

Beibepure.. *

Buibepure...
m=3
m=1
m=2
m=4
m=5




Bomnpocs! B oTKpbITOH opme.

1.

Onpeaenvnts BEAMUNHBI U3 QOPMYA:

f=c/A c=co/n, A=Ay/n

A- Boibepure... $
M Boibepure...
TENN0EMKOCTb

Ay- | uacToTa

ANIHa BONHbI B BaKyyme

Co - | yAenbHasa TEMNIOEMKOCTb

noKasatenb NPeAOMAEHVA CPeab

ANVHa BONHbI

CKOPOCTb PacnpOCTPaHEHNA ONTUUECKOTO U3YUEHUA
CKOPOCTb CBETA B BaKyyme

2.

Onpeaennte BEANMUMHBI U3 GopMyn:

A = -cAf/f2 Af = -cANA?

f- | BuGepure.. s

S cocepre. |

CKOPOCTb CBETa B BaKyyme
A- | WMpWHa NOAOCHI UACTOT
ANVIHA BOAHbI

AA - | uactoTa

CKOPOCTb CBETa

Af - WKMPWHE NONOCHI N3AYUYEeHUA




Onpeaenute cpeaHve ANVHbI BONH OKOH NPO3PayHOCTU KBapLUEBOro ONTMYeCKoro BOAOKHa?

&= Boibepute... *

B Gccpe.

1300 Hm
3-| 850 Hm
950 Hm
1600 HMm
1440 Hm

co)'é 1550 HM klﬂ'l’b npasvnbHbie OTEETbl  OTNPaBWTh ¥ 33BEPWKTE  33KPbITh NPE)

4,

Onpegennte seanunHbl B GopmMynax:
E(t) = Ecos(wgt + @g);
Por(t) = Em2cos?(wgt + ).

E(t) -. | BuiBepure.. v

9 -

YcpeaHeHHOe 3HaueHue nons

Em -.. | MrHOBEHHOE 3HaUeHWe 31eKTPUYECKOro Noas.
yCpeAHEeHHOe 3HaueHne UHTEHCUBHOCTM
Wo. da3za ONTUUECKOW HeCyLLew:

UacToTa ONTUUECKOM HecyLLen-
Phar(t)h; amMnNAWUTYAa NOAs..
MFHOBEHHOE 3HaUeHUe UHTEHCUBHOCTY;




Mpu NOCTYNAeHWW CBETOBOTO U3Ay4YE€HUA Ha TOpPEL ONTUUECKOIO BO/IOKHa B HEM

MOTYT PacnpoCTPaHATLCA (CMOTPU Ha PUCYHKE)

6

1 Boibepure... <

 Bosepme.

U3NYUAEMBIE YU,
5| Hanpaensembie nyum.
HanpaBnfeMbIE NYUM..
3| BbiTeKaroWye AyuM...

Hanpasnsemble ayuu,,
2 Boibepurte... B

6.

MNpwu pacnpocTpaHeHnn ONTUYECKOro CUrHana No ONTUUECKOMY BONOKHY OH UCMbiTbiBaeT
3aTyxaHue, KOTOpoe OUEHWBAaeTCA KO3OOULIMEHTOM 3aTyXaHus ¢, B 06LUEM Ciyyae PaBHbIM
Q& = O+ O+ Onp+ Ot Oy, AG/KM.

YKaxute KOMNOHEHTbI KO3QDULKEHTa 3aTyXaHua?

Op | BbiGepure... :

«. I

obycnosneH npucytcTeyrowmmmn 8 OB npumecamum

Opp | OBYCNOBNEH NOTEPAMM HA NOFNOLLEHME B MHOPaKpacHOW obnactu
06yCNoBAEH NOTEPAMMW Ha NMOrAoLeHue

Ox | O0BycnossieH NOTEPAMM 38 CUET CKPYTKW

06YCNOBNEH MOTEPAMU HA PacceaHKe
O BbibepuTe...

“»

7.



Onpeaenute seanumtbl B opmyne ana ctyneHuatoro OB.

NA = \/n12- nzz.

NA Boibepurte... s

W ucepre. |

lNMokasatenb npenomnenus cepauesnHol OB
n, | Mokasartenb npeaomneHus obonouku OB
Yucnosas anepTtypa

nokasarenb npeaomneHuna nokpboitua OB

| uwncno mog ana cryneruatoro OB

- - - -

8.

YKaxwuTe BEAUUMHbI B dopmyne

V = 2ma/A Vni2-n,? = 2ma/A -NA

L1

a. | BwibepwuTe...

= |
ey

Buibepwure...

ANVIHA BOJHBI,

V. | paawyc cepauesuHbl OB..

uncnosan anepTypa

NA | nokasatenb npenomnenns o6onouku OB
HOPMMPOBaHHAaA YacToTa.

nokKasatenb npeaoMmneHns cepauesmtbl OB

N2 Boibepute... $

9.



Onpe,a,enme BEANUKHDBI NPUBEAEHHLIE Ha rpad)uxe.

A

e

a, ab/km

20 ) MKM

Boibepute... $

MoTtepu Ha nornouweHve B MHOPaKpacHOW obaacTu
CymMmmapHbId Ko3dduumeHT 3atyxaHva 8 OB

[nviHa BONHBI

KosdpduumeHT 3aTyxaHua 0B6yCAOBAEHHBIW NPUMECAMU
Ko3dduuUMeHT 3aTyXxaHusa 06YCNOBAEHHBIA NOTNOLWEHVEM
lMoTepw 3a cueT CKpyTKH

KosdduumeHT 3aTyxaHnsa 06YCNOBAEHHBIN pacceaHreMm

BeIGeEpHTE... .

10.



Mpy NPOXOXAEHUN ONTUUECKOrO CUTHanNa No BONOKHY NPOUCXOAUT paccesHne BO BpeMeHu
€ro CNeKTpanbHbIX UAK MOAOBbLIX COCTABARIOLUMX. 3TO ABNEHME HOCUT Ha3BaHWe AuCnepcun
1 0BYCNOBAEHO Pa3MuneM BpeMeHW pacnpoCTpaHeHusa pasauuHbiX MoA B OB v Hanuuvem
UaCTOTHOW 3aBUCMMOCTM NOKa3aTens NpenoMaeHus.

3HauyeHue MeXMOoA0BOM aucnepcuu ana ctyneHuyatoro OB pasHo
T=L/fcn;(n;-nz)/n;=nid/c-L

Onpefenute 3HaueHne BEAUUUH B Gopmyne.

N1 Boibepure... s

»

OTHOCMTENbHAA Pa3HOCTb NOKasaTeser NpenoMAeHna cepaueBmHbl i o6onoukn OB
¢ | OTHocuTenbHas pasHOCTb NOKasaTenew NpenomaeHus cepauesnHol U Nokpoitua OB
lNokasatens NnpenomaeHna Nokpoitua OB

Nz | lNokasatenb npenomaeHns cepauesuHbl OB

[ AvHHa BONOKHAE

lNMokasatens npeaomneHna obonouku OB

CkopocTs ceeTa

11.

Onpeaenvte Buabl aucnepcuu g OB.

@

MatepuanbHaa gucnepcua -, | BoibepurTe...

BonHoBoAHaA Avcriepcus -. ki AL
06yCcnoBAeHa HanpasAfoLWLMMK CBOWCTBaMK cepaLeBuHbl OB

0BYyCNoBAEHa 3aBUCVMOCTbIO NOKa3aTens NpenoMAeHUA OT AAWHbI BOAHBI
O6ycnoeneHa nonspusaunen nnyuesus s OB
Coxpatuts  OToBpasuTh nu ObycnoeneHa nornoweHuem usnyuedns s OB

ﬁ O6ycnoeneHa MOAOBLIM COCTAaBOM M3nydyeHusa B OB

12.



Onpeaennte BEAMUMHDI Ha rpaduKe U A HyNeBOW AnCnepcum

T, TIC/HM-KM
\
\
4000 X
\
3000 =
2000 Fuar | \\
\ - Tpes
1000 N
o —
<
0 ~
N
-1000 e
-2000

06 08 1,0 1,2 1,4 1,6 A, MKM

A HyneBoi aucnepcun= | ByiGepure.. a
Ty Buibepure...

PesynbTupyrowas agucnepcums
Tyaar 1,31 MKMm

1,26 MKM
T Avcnepcus

BonHoBoaHas gucnepcus
Tpes MatepuanbHas aucnepcus

13.

Ot yero 3aBucAT notepu usnyuenuns s OB ?

[Mpw AnviHe BO/HbI A > 2 MKM BuibepurTe... s

Moepw paccestus (nepevnyents)

Bbi3BaH gedopmaumamm OB (CKpyTKOW, u3rmbamu v 1.4.),,

KosdduumeHT 3atyxaHus Ol yBenuumneaetca nornowexue g VK obnactu
OT UWCTOTbI MaTeprana

MoTepu Ha pacceaHue YacTo HasbIBatOTCA P3EEBCKUMU | o_p=K_p A*(-4),a5/km

0BycnoBAeHbl HEOAHOPOAHOCTAMK MaTepuana
KoadduumeHT 3atyxaHums anp Ha/Mumem NOCTOPOHHUX NpuMeceit

“

nOTeDM Ha nornouweHue Bb|68pMTe,.,

14.



YKaXuTe KakoW pUCYHOK MOKa3blBaeT NOAHOE BHYTPEHHEE oTpaxeHue? [py Kakux YCIOBUAX OHO HacTynaeT?

Boibepute 0AMH WK HECKONBKO OTBETOB:

a.d
b. ©r2@xp
C Qr=Pyp

d.b

15.

YKaXuTe Ha pUCYyHKe OTPaXeHWe MEPUAVOaNbHbIX U KOCbIX nyden.

MEpWANOHANbHBIE IYUM.. | BpiGepuTe.. &

A

e e e Buibepure...

2-2
KOCbIE IYUM... 1=A"

HET
KOCbIE Ayu 3-3

16.



[na konuuecTseHHOM oueHKu anepTypbl OB ucnonbayetca noHATHE HOMUHANBHOW
uucnoson aneptypbl (Numerical Aperture -- NA), s3HaueHue KOTOpPOI ANA CTYNEHUYATOro
OB onpeaenaeTca Bbipa)KeHnem - ?

[na rpagneHTHbix OB BBOAUTCA NOHATUE IOKaNbHOW UMCNIOBOW anepTypbl, paBHON -7

NA=(n;2- ny%) 12 BuibepuTe... C

Ana ctyneHuatoro OB
NA=(n:¥(r) - n)"2| Her

ans rpaaguneHTtHoro OB
NA=(ns2- n?)? BoibepuTe... s

17.

3HaHWe YACNOBOW anepTypbl NO3BONSET ONPEAEAUTL UACAO M(

B pasHbix OB no caegyrowmm Gopmynam:

N=2m(NAa/A?| Buigepure.. =

N=2(TNAS/AY

Ans ctyneHuatoro OB
N=4{(mNAa/A)? | ana rpaaveHTHoro OB
HET

N=(riNAa/A)* Beibepute...

O

4

N=4n(NAa/A)* Bgigepure..

18.



MuHuManbHas AnvHa BOJIHLI, Npy koTopow B OB pacnpoctpaHseTca dyHaameHTanbHaa Moaa,

Ha3blBaeTCq BOAOKOHHOW ANVHOW BOAHbI OTCEUKM Agre. YKaXuTe BblpaXeHue Ay ANS

cTyneHyatoro asyxcaonHoro OB u gns napaboanueckoro OB.

Aore = 23("12 = n22)1/2/3-53

oSS

Aorc = 2a(ny? - ny%)1/2/2,405

Aore = 2ma(ni® - nz%)%/2,405

re = 2ma(ny? - n?)'2/2405  pyigepure...

19.

Buibepure... <

Ans napaboawnueckoro OB
HeT
ANs cTyneHuatoro AsyxcaorHoro OB

9

Buibepure...

O

CornacHo 3akoHa CHennmyca yro NaaeHns @, CBA3aH C yrnaMy OTPaXeHUA Porp U

NPEAOMAEHUNA Py CAEAYOLUVMKW COOTHOLUEHUAMM - ?

['Ae BenMUMHbI COOTBETCTBYHOT ONUCaHUAM- 7

Yron NafeHnsa @,

noKasatens npenomneruta 1 cpessi

©n = Qorp

Yron npenoMneHus ©np

N4SINQ@n = N3SINQA,

nokKasatenb NPenoMIeEHNA 2 cpeabl

Yron OTpaXeHua Porp

20.

Boibepure... $

YroA MeXJAy OTPaXXeHHbIM YUOM ¥ HOPManbi K MOBEPXHOCTY pasaena
Yron Mexay najarolwmnm yuoM ¥ HOPManbko K NOBEPXHOCTY pasaena

n2

ni

ANA OTpaXeHus

Yron Mexzay nNpenoM/IeHHbIM YYOM M HOPManblo K NOBEPXHOCTY pa3zena
ANs NpenoMAeHua

Yron Mexay najarolmm Ayyom v NOBEPXHOCTLHO pa3aena cpea

Yroa MeXJay NpenoMAeHHbIM AYYOM ¥ MOBEPXHOCTLIO pasjena cpej

Yron MeXay OTPaXXOHHbIM Ny4YOM ¥ NOBEPXHOCTbHY pasaena cpej

C KaKoW ANVHOW BO/IHbI A BO3MOXHA nepeaaya sNeEKTPOMarHUTHOTO U3lydeHuns

no ontuuyeckomy BonokHy (OB) ¢ avameTpom cepaeyHuka d?

BoibepuTte 0AVH UAK HECKObKO OTBETOB:

a. A<d
b. A>d
c. A=d

21.



K uemy npueoaut Hanuume aucnepcum 8 OB?

BoibepuTte 0AMH WAK HECKONbKO OTBETOB:

3. K YBENMUEHUHD BEPOATHOCTY OWKBKM B MPUHUMAEEMOM CUrHane
b. K NOCTENEHHOMY COKPALLEHWIO ANUTEALHOCTW MMMYNLCOB

C. K YMEHbLUEHUKD BEPOATHOCTV OLUBKM B NPUHUMAEMOM CUrHane
d. K MOABAEHWUIO MEXCUMBONBHOM UHTEPDEPEHUUM

€. K YBENMMUYEHUK MEXCUMBONbHBIX MPOMEXYTKOB

R NOCTENEHHOMY YBEAUYEHWUIO ANUTENBHOCTU UMMNYNbCOB
22.
Yem onpegenseTca MeXmMoAoBan aucnepcusa’?

Bb|6epme OAWH AW HECKOJIbKO OTBETOE!

a. O6ycnoeneHa 3aBUCUMOCTBIO NOKa3aTens NPeaoMAeHUA OT ANIVHBI BOJIHbI

b. YwmpeHuem nMnyibca onTUUECKOro U3nydeHus, Npuuem BeanUmHa
YWWPEeHUa paBHa pPasHoCTX BPpeMEeHW pacnpoCTpaHeHns caMon
MEeANEHHOW 1 CaMOW BbICTPOW MOAbI

¢. Pazanumem ckopocTeli pacnpocTpaHeHua HanpasaseMbiX MOJ,
Ha OUKCMPOBaHHOW uacToTe (AnMHEe BOMHDI) U31YyYeHus

d. i3MeHeHneM COCTORHUA NOASpU3aumMK pacnpoCTPaHAIOLLEroCca U3nyueHus

23.

[na Kakux onTUyecKux BOJIOKOH BEANUMHA MEXMOA0BOM ancnepcum MeHbLe?

BuibepuTe 0AMH OTBET:

a. [lna ogHomoaoebix OB
b. lna OB co ctyneHuyatiM Npoduaem nNokKasaTens NnpenomMaeHuns

c. na OB ¢ rpafiMeHTHbIM NpoduaeM NokKasatens npeaoMaeHus

24.



Yem obycnoeneHbl BUALI Aucriepcun?

OnpeaenseTca HEKOrepeHTHOCTbH UCTOYHMKA ONTUUECKOro

4

W3NYUEHWS, UACTOTHOW 3aBUCMMOCTBIO FPYNMNOBOTO BPEMEHM BuibepuTe...

pacnpocTpaHeHua B OB 1 KOHEUHOW LWMPMHOW NONOCHI MPONYCKaHUA IEIRTINSI

BonaHoBoAHaa aucnepcus

MartepuanbHaa aucnepcuma
OB, v xapakTepu3yeTcs 3aBUCUMOCTbIO KO3DGUUVEHTa XpomaTuueckas avcnepcus

O6yCcnoBAEHa HaNPaBAAOLLIMMY CBONCTBAMW CEPALEBUHDI

pacnpocTpaHeHKUA MOAbl OT A/NKMHbBI BOAHbBI
O6ycnoeneHa 3aBMCMMOCTbHD NOKa3aTens NpenomaeHus

OT ANKWHbI BOAHDI, UTO NMPUBOAWUT K Pas/iMuHbiM CKOPOCTAM

@

Boibepurte...
pacnpocTpaHeHusa CnekTpanbHblX COCTaBAAOLLIMX UCTOUHMKOB

U3nyueHusa

25.

Ykaxute NMPpasuibHbIE XapaKTEPUCTUKKA MOA ONTUUECKUX BEONOKOH.

Bb|6epme OAVIH WK HECKOJIbKO OTBETOB!

a. Jlyuwn, obpasytoline MOAbI, XapaKTepu3yrTCa TEM, UTO NOCAe ABYX NOCAeA0BaTENbHbIX
NepeoTpaXXeHui OT rpaHuLLbl «CepaleBmHa -- 06010UKa» (MAK «0B0N0UKa -- OKpYyXaroLlee
NPOCTPaHCTBO») BO/IHbI AOMNXKHbI BbiTh B ®a3e. Ecam 370 ychoeue He BbINOAHAETCH, TO
BOJIHbI MHTEpPOEPUPYIOT, TaK UTO FacaT APYr ApYyra ¥ UcuesaroT.

b. W3 Bceit COBOKYNHOCTW CBETOBLIX NYUel B NPEAenax yrna NnoAHOro BHYTPEHHErD

OTPaXeHAa ANA AaHHOTO TWNA ONTUUYECKOro BONOKHA TONLKO OrpaHUUYeHHOe YMCAO
Nyyelt C ANCKPETHBIMK YrAaMu MOXET 06pa30BaTh HanpaBAsEMbIE BONHbI, KOTOPbIE
NPVHATO Ha3biBaTh BONHOBOAHBLIMU MOAAMM, WM NPOCTO MOAAMM.

¢. Kaxzas BONIHOBOAHAA MOAa ObnajaeT XxapakTepHOW AN Hee CTPYKTYpPOW
3/1EKTPOMArHUTHOTO Nos, $GasoBoN 1 FPYNNOBOIA CKOPOCTAMMU.

BOl'lpOCbI Ha YCTAHOBJICHHE IMOCJIE€A0BATCJIbHOCTH.

1.



B onTuueckom kabene kpome OB cogepxarcsa

KOHCTPYKTUBHbIE 3/1IEMEHTBI YKAXWTE X HasHaueHve.

M13011poBaHHbBIE MEAHbIE XUl | BuiGepue... s
TMapodOBHbIE KOMNAaYHA! Boibepue...
NOBbILIAKOT CTOWKOCTL OK NPY MEXaHUUECKUX PaAuanbHbIX BO3AEVCTBUAX
CNAOLWHbBIE NAACTMACCOBbIE HUTU NpeaoXpPaHArT OT NPOHUKHOBEHUA BAarv, Napoe BPEAHDLIX BELWECTE Y BHELHNX MEXaHNYECKUX BOSAEﬁCTBMﬁ
3anonHuTeNu
Hapy>Hble NOKPLITUSA - METaNI0NAACTMACCOBOE NPENATCTBYHOT MPOHVKHOBEHMIO BAaTH
€ METanAMUECKUMU IEHTAMIU UAWN METANNMUECKAM CunoBbie (YNPOUHSIOLLVE) 3NeMEHTbI

ANA 3NeKTPONUTAHNA Pa3NUHbIX YCTPOWCTE Ha IMHUMN

Cnoem, niacTMaccosas, NiacTMaccoBas ¢ CUNOBbIMU

BuibepurTe... $
3NEeMEHTaMM, NNaCTMACCOBas C BAIPECCOBAHHbIMMU
CUNOBLIMY 31EMEHTAMU C METANNMUECKOW IEHTOMN,
BpOoHVWpOBaHHan 060104Ka Kabens
ApMMpYtOLLE 3NeMEHTBI Boibepure... $
CTanbHble, MEAHbIE V1 aNHOMVHVEBbIE MPOBOAOKY, & Takxke

BuibepuTe... 3

CTeKNONAACTUKOBbIE HUTK U CTEPXHU

2.



[ns CHUXKeHWA OTpULATENbHbIX BAUAHWIA Nonepeytbix gedbopmaunii OB cHabxaroT
WHAWBWAYaNbHBIM 33LLUTHLIM NOKPLITUEM B BUAE MOAYASR. Moaynb SBASETCA OAHUM
M3 OCHOBHbIX KOHCTPYKTVMBHbIX 31€MEHTOB, U3 KOTOpLIX dopmupyeTca cepaeuHuk OK.
[Moa MoAynem NOHUMAETCA camocToaTeNbHbIv 3nemeHT OK, cogepxaiuwii 04HO uan
Heckonbko OB. Moayaw 6biBatOT Tpex TMNOB: TpybuaTtbie, NPOOUABHBIE U IEHTOUHBIE.

Ykaxute BuAbl MOAYEN.

OXQONXONCXOXO) ) | susepre.
‘ =

JleHTOUHBI MOAYAb

MpodwunbHbIA MOAYAb

Tpy6uaThlil NNOTHLIA MOAYAb

Tpy6uaTblil CBOBOAHBLIV MOAYAb
e

Bribepure...

BoibepurTe...




B HacTosLUlee BpeMsa B 3aBMCMMOCTY OT HasHauUeHws, yCAOBUI MPOKA3AKW
W 3KCnayaTaumm paspabotatbl U npounseogarca OK pasanuuHbIX TUNOB U
KOHCTpyKUwmi. Cpean B0ALLIOTO UX MHOTO06pasusa MOXHO BbiaenuTb uetoipe Tuna OK.

YKaxuTte TUrbl KOHCTPYKLIMIA Kabenei.

BbibepuTe...

O

Buibepure...

NIEHTOUHbIE KOHCTPYKUWY,,

Kabenn ¢ NPodUAbHLIM HECYLLMM CEPAESYHUKOM,
Kabenn nyukoBoOW CKPYTKM..

Kabenu NOBUBHOW CKPYTKW.

O

BbibepuTe...

9

BoibepurTe...

BbibepurTe...

“




BonokoHHO-onTUUEeCKan cuctema nepejayn Nnpeacraengaer coboW KackagHoe
coevHeEHWE yCTpOﬁCTB (onNTUUeCKMX KOMMOHEHT) PasnnyHoro enaa u
HasHayeHWA.

YkaxuTe Kak XxapaKTepusyrTcsa YCTPOWCTBA NO BO3AEWCTBMIO Ha CUrHan.

KOMMEHCATOPb! AUCIEPCAM BuibepuTe...
ONTUUECKME MYNLTUMAEKCOPbI/AEMYNLTUNAEKCOPHI. Buibepure...

aKTUBHbIE ONTUUYECKVE YCTPOIACTBA
ONTUYECKINE N30NATOPI NaccyBHbIE ONTUUECKME YCTPORCTBA
BHOCAT OCNabAEHME ANA ONTUUECKOTO CUrHaNa BuibepuTe...

OCYLLECTBASIOT YCUNEHME UV PEFEHEPALVIO ONTUUECKOrO CUTHANA  ByiGepuTe...

CNeKTPanbHO-CeNeKTUEHbIE Pa3BETBUTENN BuibepuTe...

5.

YkaxuTte K KakKoOMy BMAY OTHOCATCA NepeyncieHHbie onTuyeckmne YCTDOVICTBB.

ONTHUECKWE aTTEHIOATOPSI BuibepuTe...

ONTUYECKWNE YCUNUTENN Buibepure...

aKTUBHbIE ONTHUUECKWE ycrpoﬁcma
BONOKOHHO-ONTUYECKNE CbMﬂprbl naccuMeHble onTuueckue yCTDOﬁCTBa

CNEeKTPpanbHO-CENEKTUBHDIE PAa3BETEBUTEAN B b|6epMTe“_
onTuyeckne coeanHuTen Bbl6epMTe...

ONTUUECKUe pasBeTBUTENN BuibepuTe...



OnTnueckvid paseeTeuTeNb NPEACTaBARET COBOM NacCMBHOE MHOTONMOAKCHOE

(VA MHOTONOPTOBOE) YCTPOWCTBO, B KOTOPOM ONTUUECKOE W3NYUEHWE, NOAaBa

Ha 4aCTb BXOAHbIX NOAHOCOB Pa3BETEUTENA, PACNPEAENAETCA MEXAY €0 OCTa bt

nonatcamu. Moarocom (nan ﬂOpTOM) Ha3blBa€TCA EXOAHaA Wik BbIXOAHAA TOUKA

YKaxuTe BuAbl pa3BeTBUTENEN.

Q—

a »n on
N—

Buibepure...

| Boseprre.

PasgetBuTenb X- Tuna
OTBETBUTEND

3B8€30006pasHbIV pa3seeTeuTeNb
APEBOBWAHbI pPa3BeTBUTEND
BoibepurTe...

Boibepure...

Bribepure...



YcTpoiicTBa pacnpeaeneHns onTMUeckoro usayyeHus - passeTBuTenu (oTBETBUTENM).

P, P,

2

JoHa cnnarncHus

3

P, P,

YKaxuiTe OCHOBHbIE NapaMeTpbl YCTPOWMCTB.

P31z BuiGepure...

P,

¥36bITOUHbIE NOTEPU

Agy = 10Ig(P1/P32) MOLLHOCTb ONTUUYECKOTO U3AyueHna Ha nonroce 1

MOLLHOCTb ONTUUYECKOrO U3yUeHKa Ha ONTUYeckomM noatoce 3 (2)
Ayn = 101g(P+1/(Pz + P3) | MOWIHOCTE ONTUUECKOTO M3NYYEHUA Ha ONTUUECKOM MoKce 4
BHOCMMOE 3aTyxaHue

KO3bOULMEHT HaNPaBAeHHOCTH

P2 + P3 — cymMMa MOLLHOCTEl ONTUYECKOrO U31YyUYeHMA Ha ONTUUECKUX Noatcax 2 v 3
Ay = 101g(P1/Py) BEIGEPVTE..

P4

P2+ P3 BuibepuTe...

8.
YKaXUTE 3/1EMEHTbI PA3BETBUTENS HA AMDPAKUMOHHOW PELLETKE COrIAaCcHO PUC.

Ay Ay | F/4

2
1
A
' 3
4
Ay

1 Boibepure... $

W Boscpre.. |

AVPPaKUMOHHAA PeLIETKa..

2| onTuueckoe BOAOKHO.
LMAMHAPUUECKUI BONHOBOA

3 | npw3ma BCTaBKa...

LUMANHAPUUECKaA rPaAVieHTHas IMH3a,

9.



Kakue pa3seTBuTeNM NPEACTABAEHb! Ha PUCYHKAX?

45°

R Ay

— ) -

H

a)

F/4
e =%
- /——E—-’
Ay

6)

6), Boibepute...

»

PasgeTBuTeNb Ha KpUCTanne

PaseetBMTENN Ha OCHOBE IPAAVEHTHBIX NH3
PazeeTBuTenb Ha ANDPAKLMOHHOW pelueTke

Col PaseeTBuTENb Ha MHTEPDEPEHUMOHHBIX GUAbTPaX

10.

OnTuueckuid U30nSTOp NPeACTaBNAeT CO60M HeB3auMHOE YCTPOWCTBO, KOTOpoe
NpPOnycKaeT ONTUUECKOe U3AyUeHne B OAHOM HanpaBAeHUW C MajibiM 3aTyxaHuem
(ocnabneHnem) N NpakTUUECKU He NPONYCKaKT CBET B 06PaTHOM HanpaBAeHVH.
W30onaT0pbl 06BIUHO UCMOBL3YHOTCA ANA TOTO, UTOBbl M36eXaTh NONaAaHUA OTPaXeHHbIX
ONTUUECKMX Nyueld Ha NoAYNPOBOAHWKOBbIV N1a3epHbIV AVOA, Tak Kak 3TO NpUBOANT

K QNyKTYaLMaM MHTEHCUBHOCT U3NYUEHWS, USMEHEHMIO CNeKTPa U3ayueHns u
BO3HWKHOBEHWIO AONOAHUTENbHBIX WyMos B BOCTI.

YkaxwuTe OCHOBHble NapameTpbl ONTUUECKMX M3OI‘IFITOPOB?

BEHTUAbHOE OTHOLWEHWE B = Ajgp/Any BbiSepuTe...

Boibepure...

He AOMXHO npeebiwatb 1. 2 ab

3aTyxaHue B 06paTHOM HanpaBAeHUn Aqg, | AMNA3OH ANVH BOJH, B KOTOPOM W30NATOP VIMEET HU3KOE 3aTyXaHue B NPAMOM HanpasaeHuy

cnekTpanbHoe QYHKUVMOHMPOBAHWUE U301ATOPa 3aBUCUT OT BXOAHOMO COCTOAHWA NOAAPW3aLMY CBETOBOW BO/HBI

novepu, sapucallve oT noaspusauunn LONXKHO 6biTb He MeHee 30 Ab

nosoca ANVH BOJH

11.



Ontunueckue atteHtoaTopsl (ochabutenn) B obopyaosaHum BOCT] ucnonbsyrotca
C LeNb CHUXEHWUA MOLLHOCTY BXOAHOTO ONTUUYECKOTO CMUrHana, Uto Yacto uMeeT
MECTO NPV HacTPOWKe CUCTeM nepesauu.

Ykaxute Kakum XapakTepucikam Kakme COOTBETCTBYHOT aTTEHIOBTOpr?

VMEHT GUKCMPOBaHHOE 3aTyXaHWe, 3HaUeHMA KOTOPOro MOXET COCTaBAAThb

0, 5, 10, 15 wnu 20 ab Boibepure...

BoibepuTe...

JLONYCKarT peryanpoBKy 3aTyXaHus onTuueckoro curHana e npegenax 0... 20 ab ana DEryMpyeMble ATTEHATOPbI

OAHOMOZAOBbIX ¥ MHOTOMOAOBbIX OB € TOUHOCTLIO YCTaHOBKK He xyxe 0,5 ab. DUKCUPOBaHHbIE aTTEHHATOPbI
MOCTOSHHbIE aTTEHI0ATOPbI

Perylmposxa AOCTUraeTca NyTem UsMeHeHna BENUNHBI BO3AYLLWHOIO 3a30pa
NnepeMeHHbIE aTTEHHATOPbI

12.



Ontuueckum dunstpom (OQ) HasbIBAETCA NACCHMEBHLINA ONTUYECKWUIA KOMMOHEHT,
obecneuneaowmii Nepeaayy ONTUYECKOTO UaNYUEeHUA ONPeASNeHHOTO AWana3oHa

ANViH BOJH, Ha3bIBAEMOrO NONOCON nponyckadua. OO NpospayeH AnA AManasoHa

ANMH BCNH Ai. Ay, B KOTOPOM 33TyXaHWE ONTUYECKOrO WZAYYEHWA HE NPEBbILaEeT
MaKCMManbHO JOMYCTUMOTO 3HaUYEHUA Ayarcqon ¥ HA3bIBAEMOrO NOAOCON 3GPEKTUBHOTO
nponyckanua (M301), 1 MaKCUMaNBEHO HENPO3PAaYEH ANA AMANA30Ha ANMH BOMH Am...An,

B KOTOPOM 3aTyXaHWe ONTUUYECKOTO UBAYUEHWA HE ONYCKAETCH HUKE MUHMMANbHO
ZOMYCTUMOTO 3HAYEHUA Ayyn son HA3HIBAEMOTO MONOCOH 3DPEKTUBHOTO 33ePXKMBAHNS

(M33). Mexay HvMK pacnonaraeTca nepexoaHas nonoca (MMM) yacror.

Ykaxure GUAbTPb! 33BUCUMOCTY 3aTYXaHWSA KOTOPLIX MPEACTaBNeHb! Ha PUCYHKaX.

Aokt dadg A
o

AnviHoeoaHoesle OO | Bigepure.. *

kopoTkoeonHoesie OO ks LTI
a)
nonocoesie OO 6)

B)
3arpaxaatouwe 00 0

13.



OCHOBHBIMY 3MEMEHTAMM ONTUUECKOTO NEPEASTUMKE ABNAKOTCA UCTOUHMKM ONTUYECKOTO
uznyyenunsa (MOW), snemerTHYO Bazy KOTOPbIX, M13BHLIM 0DPasoM, COCTABARKOT
noaynpoeoAHuKoEbie nazepHsle (M) v ceeTonznyuarowme anoast (CUA), noctpoeHHble
C UCNONL30BaHWEM ABOWMHLIX reTepoctpyktyp (ArC).

[lna noacHeHus paboTel noaynpoeoaHukoesix MOV NpuHATO MCNOAL20BaTE MOAENb
30HHOW CTPYKTYPb! NOAYNPOBOAHMKOELIX AMOA0E, XapPakKTEPU3YHOLLEH SHEPTETUYECKOS

COCTORHWE 31EKTPOHOE (puc.).

——» = wanydenun¢ $oTOHA - === = noraouesue Goroxa

YKaxuTe HAZBaHWE 20H B COOTBETCTEMU C puc,

1| Buibepure... $

8§ Busepre. |

E3/1EHTHaA 20Ha..
2| 30Ha NPOBOAUMOCTH.
30Ha pekoMBuHauni
30Ha Nepexojoe

| 2anpeleHHan 30Ha...

14.




l'IpM reHepauuy onNTNYeCcKoro uanydyeHnsa MMerTCH ¢nymyaumu YacToThl U ¢33bl,

T.e. CNeKTp uanyyeHna npuobperaeTt vekoTopyro wupuHy Af (AX), onpegenaemyto

sTuMu daykTyauramu. LLnpuHa cnekTpa vanyueHns UCNOoNL3YETCA KaK NapamMeTp,

X3paKTEPMYHOWMI MOHOXpoMaTuHocTL VIOW.

YKaXKuTe OCHOBHELIE XaPaKTEPUCTVKN MBNYUEHWURA cBeTomanyuarowmx auogoe (CUA) n

nonynpoeoaHukoesix nazepos (/).

CUA | Buibepure.. 3

W buoepme. |

KorepeHTHble MCTOUHUKW, KOTOPLIE M3NYUaKT CUHPA3HbIE CBETOBLIE BOMHBI
CnoHTaHHOE uayyYeHne XapakTepUayeTca HU3KOM MOHOXPOMAaTUUYHOCTEHD (HEKOrepeHTHOCTEIO)
CBY 1cTouHWKYM HanpaeAeHHOTO U3AYUYEHUA L

15.

Mopaent BONOKOHHOM peleTku bperra.

1 At A2 A3 ks d

—_—

S S EENEEE

3

4

5!

YKaxuTe noscHeHWA ONWCLIEaIOWME npuHUWN pa6o1'b| SNeMeHTa.

3

4

g Buoepwe. |

Bribepure... $

MepeaaHHOe ONTUYECKOE U3NYUEHMWE..
Maaatowee onTUUecKoe UznyyeHue.
OTpaxxEHHOE ONTUYECKOE U3NYUEHME...
MornowéHHoe oNTUUYECcKoe UsnydeHue
leHepauna ONTUYECKOro U3NyYeHUs
OTKNMK PEeLETKY,

16.




Ha PUCYHKE NOKazaHa CxemMa unanpaumu ONTUYECKOro nUany4yeHusa

pezoHatopom @abpu-Tepo.

|
¢
4
é
t
%
i
3

YKaxuTe 31eMeHThI Ha pUC. ¥ NX HasSHa4YeHue,

4 Bribepure.., $

§ suceprre..

NBEE303NEKTPUYECKAR KaMepa
3| uzmeneHue eennuunel L u n0 perynnpoeaHmem 3NeKTPUUYECcKoro HanpmKeH s
OTpaxaTens PesoHaTopa

2 3epKano
4| BXOAHOE OMTMUECKOE M3NyUeHMe
OTPaXXEHHBIE YU, HAXOAALWMECR B daze
1| 2epkanoc,
-
5 Bribepure... $
4 Buibepure... B

17.

lpoctele p-n -nepexoabl OTAMYAKOTCA HUSKUMW 3HAYEHNAMM KBaHTOBOW 3O PeKTMBHOCTH,
¥ NO3TOMY ANA NOCTPOSHWA UCTOUHWUKOE onTudeckoro uzaydenna BOCTT ncnonezyrotca
NoNyNPOEBOAHUKOEBEIE NPuBopLI Bonee CNOXHLIX CTPYKTYP, OCHOBAHHBIX HAa KOMBUHALWMK
KOHTaKTMPYHLLMX MeXAy coboit matepuanoe. Co3AaBaeMble B Pe3y/ILTaTe KOHTaKTa

nepexoasi AensTCA Ha ABa euaa. [laiiTe vux onpeaeneHue.

o

romonepexoa Bb|6epwre...

reTeponepexos

06pa30BaHHbIA NOAYNPOBOAHNKAMMN C PA3ANYHOW NPOBOAUMOCTEI U Pa3ANYHBIMK 3HaUYeHuaMK E3

00paz0BaHHbI NOAYNPOBOAHMKAMW C PAa3NINYHOK NPOBOAUMOCTEH, HO OAVHAKOBLIM 3HaueHuem E3
06paz0BaHHbIM NONYNPOBOAHNKAMMN C OAVHAKOBOW MPOBCANMOCTEH M Pa3NUUHbIMKM ZHaYeHUAMK E3

18.



MakcumansHas MOLWHOCTE Pz, KOTOPYHO MOXHO BEECTY B ONTUYECKOE BONOKHO,
ONPEAENAETCA Er0 YUUCIOBOM anepTypoit 1 HaxoauTcs no dopmyne
Pa=P(k-NA)?,

rae kn -- Ko3hdUUMEHT, XapaKTepUayHOLLMIA NOKazaTenk NPenoMaeHUA ONTUYECKOTO
BONOKHa, paeHbii 1 ana OB co cryneHyatsiM nokasatenem npenomaexuna u 0,5 ans
OB ¢ rpagneHTHbIM Nokazatenam npenomaenna, NA - uncnioeas aneptypa.

3a cY&T Yero obecneurBaeTca NoesiweHne 3PeKTMBHOCTM EBOAA UZNYUYEHWA B BOJOKHO?

Bu6epm € O4VH Wi HECKOLKO OTEETOE.

3. NPUMEHEHWUA NONNMPOEAHHOW Noaychepsl

b. MCMONL30BAHUA MUKPOANHSbI KPATHOCTLIO yBeAudYeHns M
C. MPUMEHEHWA NOAAPU3ATOPA

d. NpUMEHEHMA NPU3M

€. CO3AaHuA yrny6neva B Kpuctanne ana ﬂpMéﬂM)KeHMﬂ TOpU3 BOMIOKHA K aKTUBHOW oBnactu

19.

Wcnonszyemeie e BOCT noaynpoBoaHvKOELIE na3epbl M3roTOBAAKTCA Ha ocHoee [IIC

C NCNONL30BaHUeEM pesoHaTopa Pabpu-llepo nav ero MoagnduKaumi, BKIKYAA
COCT3BHLIE ¥ BHELLHWE PE30HATOPE!, PE30HATOPLI C PacnpeasneHHoW obpaTHOM CBAZLI0
(POC-nazepei) 1 ¢ pacnpeaeneHHbIM Bperroeckum otpaxarenem (PEO-nazepsl) ¢
NepUOANYECKON NPOCTPAHCTEEHHOW MOAYNRUMOHHOW cTpykTypoi. B POC-nazepax
NEpPUOAVYECKan CTPYKTYPa COBMELLIEHA C aKTMBHOW obnacTeto, a8 PBO-nazepax
NepUOANYECKaR CTPYKTYPa BbIHECEHA 23 NPEAenbl 3KTUBHOW obaacTu.

Ykaxute npenmyltectea POC n PBO - nazepHbiX AMOA0E NO CPaBHEHWIO C

NazepHbIMW AMoaamu ¢ pesoHatopom Qabpu-Tepo?

BuibepuTe 0AVH MAN HECKONBKO OTEETOE:
3. BbICOKaA CTabuNbHOCTL OAHOMOAOBOCTY W OAHOUACTOTHOCTU U3MYUEHUR;

b. cnaban 3aBUCUMOCTE AINHBI BOIHEI UBNYUEHUA OT TOKE MHXXEKUMM, TEMMEPATYpLI
¥ CKOPOCTV MOAYARLMM;

c. npaktnuecky 100%-Han raybuHa MoaynaLvy;
d. BO3MOXHOCTE Peanu3aLmm TaKuX Na3epoE CXeMamu WHTErPanbHOM ONTUKY;

e, TemnepatypHbii koadouumeHt ANAT POC- u PBO- nazepoe Ha NOpRAoK Hke
nazepoe ¢ pesoHatopamun ®abpu-Tlepo;

20.



B BONOKOHHO-ONTUYECKMX CUCTEMAX CO CNeKTpanbHbIM pasaeneHnemM KaHanoe U e
NZMEPUTENBHBIX I'IpVI60an Haxo4aT NpUMEeHeHWe NazepHble AM04bl C EHEWHWUMU

pezoHatopamu. OaHa U3 KOHCTPYKUWIA NPEACTABNSHa Ha PUC.

Hudpakunonnan

peLuérka Jlunza AHTHOTpaxaoutee
NOKPHTHE

—>

Pesonarop ANEMEHT

Ykaxute ocobeHHOCTH KOHCTPYKUWA.

BeibepwuTte 0auH “AWM HECKOALKO OTBETOE!

a. 33 CYET N3MEHEHWA PacCTOAHUA A0 3€pKana U PaseOpoOTa 3epKasia-peLleTk
MO>KHO U/ISBHO MEHATE ANWHY BO/MHBI USAYHEHWA

b. OBnaaatoT NOBLILIEHHLIMU SHEPFETUUECKMMY X3PaKTEPUCTUKaMM
C. VIMeroT cTporyHo IMHENHYIO NONAPUSALINED U3NYUYEHUA

d. No ceonm napameTpamM 1 XapakTepUCTUKam Nazepb! C BHELIHVMW pe30HaTOpaMu
cxoxu ¢ POC v PBO-nazepamu

21.

Ceetoauoas ang BOCI agomKHEl MMETE AOCTAaTOYHO BEICOKYH SHEPrETUUECKYHD
APKOCTh, OTHECEHHYHO K MAOTHOCTW TOKA MHXXeKUWW. T104 SPKOCTEH MOHUMAKT
MOLLUHOCTb, KOTOPYH M3NYUY3ET CEBETOAUOA C EANHULLI MIOLL3AN BHYTPL TENECHOTO YTAa
E ONpefsneHHOM HanpaeneHUW, ONPeaenseMomM AuarpaMmoli HanpaeneHHocTv (AH).

[lns BonblumHcTEa ceeToanoaoe [H onuceieaeTcr NpubavxeHHon GopmMynoi

J(@) =Jo(cosp)™

rae Jg -- 3HepreTuyeckan ApPKOCTe BA0AL ocy nydka (@ = 0). WupuHa AH paera 2@,

npuyuyeM @p - yron Mexay oCero U HanpaefneHWeM, B KOTOPOM SHepreTuyeckan ApKoCTe paBHa 1 /2.

YKkaxwie nokasatenk CTENeHU M B yr10BoV 3aeucumocty ans ceeToamoaos BOJIC? | gy gepure.. ¢

YKaxuTe noKazaTtenb CTENeH m B yrI0BOW 33aBUCUMOCTY ANA CBETOAMOAOE C Buibepure...

2 m=3
HUWZKOW APKOCTHHO?.

YkaxuTe nokazatens CTENeHU m B YTI0BOW 3aBUCHMOCTY AR ceetoanoaoe BOJIC?

g3 33
1
(T I S




22.

Ontuueckuin nepegatumk BOCT] peanuzyetca B dopme eaMHOro Nepeaatoliero
ontuyeckoro mMoaynsa (MOM) - anekTpoHHO-oNTUUeckoro nNpeobpazoBaTens,
OCYLIECTENRIOWETO NPeobpasOBaHUE 3NEKTPUYECKINX CUTHANOE B ONTUYECKNE

curtanel. ObobuieHHas cTpykTypHan cxema MNOM npueeaeHa Ha puc.

H Curuan

5 7 8

o— @B

Ykaxute anemeHThl cxemol [NOM?

CB/ - cxema BCTPOEHHOM AMArHOCTUKY, NPeAHasZHaYeHHaR ANA KOHTPOAR

pabotocnocobHoctn NOM
MOW - mMoaynsTop ONTUUYECKOro M3nyyeHus

CY n OC - cornacyrollee yCTPOWCTEO ¥ ONTUYECKUIA COeauHUTENb, obecneunearoume

BEOZ ONTUYECKOrO CUITHaNAa B ONTUYECKW Kabenb

MOW - nCTOUHMK ONTUYECKOTO U3NYUYEHNA
OP - ontuueckwuit paseeTenTEND
CPP -- cxema cTabununzaumm pexxmma paboTel MCTOUHUKE ONTUUECKOTO W3AYYEHWA

OB - onTnueckoe BONOKHO

OMC - dopmupoBaTent MOAYAMPYHOLLETO CUIHANE, OCYLLECTBARKOLLNIA
npeoBpazoeaHne CUrHana NocTynaroLEero ¢ Bbixoaa 000pYACBaHWA CONPRAXKEHWA
BOCI k enay, 06ecneunearowemMy onTUManbHbIi pexxum paboTs! ONTUUECKOTO

MOAVARTONA UKW UCTOUHUMKA ONTUUackorn uanvueHua

23.

Bribepure...

Bribepure...

O Oy ~ W = b oo

-
v

Bribepure...

Bribepure...

Buibepure...

O

“»

“»




YKaxuTe Ha OCHOBE KaKWUX MCTOYHUKOE ONTUYECKOro nany4derua NpeacraeneHnl

CNEKTPanbHbIE XaPaKTEPUCTUKY NEPEAaOLLErO onTudeckoro Moaynsa (MOM)?

Ykaxute LWMPKUHY CNeKTPa ONTUYECKOro nanydyeHnsa AAO,S H3 YPOBHE NOACEWHLI

AMNAUTYAbI U3NYUEHWA?

-~

P
Wy
Oospu‘ o —— e ——
"0
MU.S a)
g5 CUA,

oaromoaoesli M

cna

MHoromogoesii MM

Mg s TN,

24,

Bribepure... ¢

0.1 -5 Hm,

a

6

E

20 - 40 =m, _

6)

Ykaxute CbOpMy.ﬂbl noTepb U3nydYeHWAa CBA3aHHbIE C PaccornacoeaHueM AnaMeTpoe

W anepTypbl BOJIOKHA U MCTOYHWKE U3NYYEeHWA. Oopmyny obuwmx noTeps U3-2a

HECOrNacoBaHHOCTY AUaMeTPa MCTOYHWKE M3nydYeHWnsa dy u AaMeTpa cepaueenHbl

BONOKHA dg, anepTypbl uctoyrmka nanyuenna NA, v aneptypbl BonokHa NA:?

Ay = 20ig(dy/ds)

A=AA+A3

Ag = 20I1g(NA,;/NA)

25.

Bribepure...

Qopmyna obLmx NoTepL
bopmyna NoTeps U3NYUEHUA CBA33HHAA C PACCOTNACOBAHUEM AMAMETPOR
hOpMyNa NOTEPL U3NYUEHUA CEA3AHHAA C PACCOTNACOBAHUEM aNEPTYpPEI

-~
v




MeToabl MOAYNALMM ONTUHECKOTO UEAYYEHUA YCIOBHO PA3ASNAKOTCA Ha TPM rpyNnbI.

YkaxuTe MeToabl MoAaynaunn B COOTBETCTEMN C pvncyHKom?

Moayau-
pyeMuift "m"""‘_d Onruuec- Axrusnas | | Onmrivec-
HCTOuHHK | =P °":::':°' it [ cpeaa KM
ONTHYECKOTO MOIYARTOP MOAYASTOP
naTySeHIS HATY4CHUS
a) 6) 8)

BHYTPEHHAS MOAYAALMA, NPY KOTOPOW NpeoBpazoBaHne UsnyyeHna NpouCcXoanT B

npouecce ero GOPMUPOBaHNA HENOCPEACTEEHHO B MCTOUHMKE OMTUYECKOTO U3NYUEHNA | BibepuTe... &

SGE i

B
6
a

BHELWHAR MOAYyAaLUUA, OCyuleCTEAREeMan BO3AENCTEMEM Ha ONTUUECKOe unanyuyeHue

BHE UCTOYHMKE, T.e. BHe [INJ1 nan CUA

NPAMas WK HENOCPEACTEEHHAA MOAYNALIMA, NP KOTOPOW MOAYAALMA UZAYUEHWUS

-~

Beibepute... *
CWA vnu M1 ocyliecTBARSTCA NMYTEM UZMEHEHWA TOKA WHXKEKLIMKM WAV HAKaUKu

BOleOC Ha YCTAHOBJICHUEC COOTBETCTBHUAL.

1.



Onpegenvte 31eMEHTBI CTPYKTYPHOWR cxeMbl KorepeHTHon BOCTT?

Oflep ________ OK OK
2 71KOO,,, OCMp = M CV¥neptme S e W/l EEE 7
) s ' |
' '
'
{11 _nowmi
0K OIllp |
0 e | ——— |
1 ) N
; MPOM !
0Crp Bhibepure... s
rowt
OnTruecknii nepeaaTumk
OCrep NPUEMHbBIA ONTUUYECKWIA MOAY b
KaHanoobpasyrulee obopyaocBaHMe Npuéma
P onTUUecKunin Kabenb
O6opyaoBaHue CONPAXEHWS TpakTa Nepeaaun
KOOnp | ucrounmk onmueckoro n3nyyeHus
NPUEMHMK ONTUUECKOTO U3/1YUEeHUS
KOOrep cornacyroliee YCTpOWCTBo
Nowu peTpaHCJIﬂTUOp )
ONTUUECKUIA NPUEMHMK
rnPoM | KaHanoobpasytoulee 060pyAOBaHME TPaKTa Nepesauv
nepejarowmniAi ONTUUECKUn MOAY b
OK 060opyAoBaHMe CONPAXEHUA Npuéma
MOAYNATOP
rom Bolbepure... $
Oflp BuibepuTe... )
Ofep  BuiBepure... s
M Bbibepure... s
CYrp BuibepuTe... &



Onpep,enme BWAbl ONTUYECKNX NPUEMHWUKOE U UX 3EMEHTOE!

UndopmauroHHbIA
i curuan o(r)
.14 (I |, ®HY
1-
A P Eg D) g0 P,
: - O = N
E. (1) : MnbopMauHOHHbIH
: cUrHan
MT
L

MN®- | Busepure..

M -

MeTOAa GOTOCMELLEHUS MW KOTEPEHTHbIA NPUEM..

o/ - NoA0COBOW QUALTP

OUABTP HYXKHMX Y4acToT
2= reTepoOANHHbIA MECTHBIV reHepaTop
Hanpas/eHHbIA OTEETBUTESb

P
.4

OHY - NPAMOrO AeTeKTUPOBaHMUA.
doToaeTekTOop
Jiz BEIBEpUTe..

HO- | Buisepure..

9

4



BONOKOHHO-ONTUYECKNE CUCTEMDI, UCMONb3YIOLLME
KOrepeHTHbIM NpUemM ONTUYECKUX CUTHAN0B, Ha3blBatloTCA
KorepeHTHbIMW BOCTI. CTpyKTypHaa cxema KorepeHTHou BOCT:

Vou ou oM »@—
OB OB

Moy MpyIoLMiA CUIHAT

yan——FlM Hml—o

TpuHMMaeMBblit
NnK Mr AIY CUrHan

On peaennuTe aJieMeHTbl cxembl?

Y - Buibepurte... $

fose Boibepure...

aBTOMaTuueckas NOACTPOKKa UacToTbi
no - AeMoaynaTop

YCUAUTENb NPOMEXYTOYHOM YacToThl
NOW - | ontuueckuit MmogyasTop

DUNBTP HUXHKX UacToT

AM - NOAAPU3aLIMOHHBIV KOHTpOANEP
ONTUUECKWIA U30AATOP

nonocoBoin GuabTP

ANY ﬂOﬂyI’lpOBOAHMKOBbIﬁ nasep
~ T BEIOEPWTE: id

oun -

OM- | BuiBepure...

@

“»

MK - Buibepure...

4.

Onpe,uenwre Ha KaKoW OCHoBe CTPOUTCH Nepenaya B -

aHanorosble BOCT] Buibepurte... *

|
wHorosonHossie BOCTI

dopmupoeaHua moaynei STM-1, STM-4, .., STM-256
unoposeie BOCT] OAHOW MOAYNMPOBAHHOW ONTUUECKON HecyLlen
aHanOoroBble CUCTEMbI C UACTOTHLIM pasAeneHnem KaHanoe
unppoesie BOCI MUW | umnynscHokoaoBO% MOayAsumMK

MYNbTUNAEKCVPOBaHWUA PasaeneHHbiX AVH BOAH
dopmuposaHua notokos E1, E2, E3, E4

uuodpossie BOCI CLIA

oarosonHosble BOCIT  puigepure...

O

5.



Ykaxwute sua BOCTT (cxema Ha puCcyHKe) v €€ 31eMeHThI.

OB
A
2':'_; | OC | Oflep —@-— onp | oc |- > |
— <> 2
- | KOO OB KOO | -
A
N > — OC | OIlp —@-— Ollep | OC >N
‘_
KOO Boibepure... 7
MuorononocHaa BOCI
aa
OC 060pyAOBaHWE CONPAXEHUA
HET
Oflep ONTUUECKaa Noaoca nepeaaTumka

OMNTUUECKaa Noaoca NPUEMHUKA
KaHanoobpasyruwee obopyaosaHue
ONTUUYeCKan cuctema

ONTUUECKMIA NepeaaTumnk

ONTUUECKUIA NPUEMHKK

KOHTPONbHOE ONTHUECKOE 060PYAOBaHKE

[Byx BonokoHHas BOCT]
Ofllp

OaxononocHaa BOCT

Oparo BonokowHas BOCIT  yiepure... -
6.
Ykaxwute sng BOCT (cxeMa Ha pUCyHKe) U €€ 31eMeHTbl.
OB A OB
| H OC | Oflep -@—| OB ‘——@— Ofp |oCH
2 >
. |koo o |OPYH M HOPY| g KOO| :
' oc [onp —@—J + —(#a}onep|oc
N € <
Oaxosonokontas BOCTT | pyigepure... s

opy

ONTUUEMKas CUCTeMa
[AeyxsonokoHHaa BOCT | kaHanoobpasytollee o60pyAoBaHue

HeT
KOO KOHTPOJ/IbHOE ONTUUYECKOE 0B0PYAOBaHME
na
Oflp 060PYA0BaHNE CONPAXEHUA
oc ONTUUECKOE PA3BA3LIBAIOLLEE YCTPOICTEO
ONTUUECKWIA NepeaaTumnK
OpaHononocHas BOCI SE,L‘LL:,EWC,'E,“M HEV-MHAK -
MrorononocHas BOCIl | pyigepure... 2
Olep Buibepure... 2

o —



Ykaxwute sug BOCI (cxema Ha pUCyHKE) ¥ e€ 31eMeHTbI.

Ay

—p
1 - OC | OIlep O‘D;\l OB O(Dkl Ollp |OC
2
KOO s KOO :
& H oC | Ollp O(DAZ g O‘DAZ Ollep{ OC
OanoeonokonHas BOCTT| puigepure... -

(o]0

AeyxsonokoHHaa BOCT]
KOO

0oC

Ollep

Oflp

AsyxnonocHas BOCT]

OaHononocHaa BOCT]

8.

06opyaoBaHWNE COMPAXEHNA
KOHTPO/AbHOE oNTuueckoe obopyaoBaHue
HeT

ONTUUECKan CUCTEMA

HanpaeasLwme onTuueckmue OuabTpsbl
ONTUUECKUIA NPUEMHKK

ONTUUYECKUIA NepeaaTumnk

aa

KaHanoobpasyrllee 060pyA0BaHMe
ooroTpTT.. .

“

Boibepwurte...

O

Boibepurte...



Ykaxwute sua BOCT (cxema Ha pucyHKe) v eé 3aeMeHTbl

| 0B, OB_;, .
2 odMC|OTep L»@-» orp [odMC[T 2
N N
Nehgisity s
B :
1 OB 7\.2 OB 0 A'2 -
2 e
2T oomc om;»@n Vo v onp jodmC[7 :
| OB ln OB ln i
27 odMC| Olep }»@ﬂ OIlp |O®MC[ 2
N— N
Cucrema MCNOAb3YET OAHOMOAOBbLIE BONOKHA? Bb|6epMTe...
CuCTeEMa UCMOAb3YET MHOTOMOAOBLIE BONOKHA?
Het

370 CXeMa CO CneKTpabHbIM pasaeneHuem kaHanos? | OnTuueckuii GopMmrposaTeNs MHOrOMOAOBOTO CUrHana
O60pyaoBaHe GOPMUPOBAHMA MHOTOKaHaBHOMO CUrHaNa

3T0 OAHOBO/HOBAA CXema? JiE)
YCTPOWCTBO CONPAXEHUE ONTUUECKMUX KAHANO0B
ycp YCTpOWCTBO CNEKTPanbHOTO pasaeneHns ONTUUECKUX HeCyLLMX
YCTPOWCTBO CNEeKTPanbHOTO 06beANHEHWNS ONTUYECKMX HECYLUMX
yco BEIBEPWTE..
ooMC BbibepuTe...

9.

YkaxuTe paguanbHble npoduau nokasatens NpenoMaeHns onTMUeckoro BON0KHa Mo pUCyHKam

An | N n
a) r 6) Y 8) r
* An
> -
r

g * d)

A) Boibepwure... 3

O Busepre.. |

KONbLEBOW CTYNEeHUaTbIi
a) | rpaAveHTHbIV

W - tun

KO/IbLLEBOW rpaAneHTHbIN
CryneHuartbii

r) TBoiGepute...

10.

6

—

4



YkaxuTe CpeAHIOr ANNHY BOMHbI A OKOH npo3pauHoctu B OB?

2 OKHO npospaunoch Buibepure... 4

1 OKHO MPO3pPayHOCTH
2 MKM

3 okHo npo3payHocTy | 0,85 MKm
1,37 MKM
1,7 MKM
T MKM

CoxpaHute  Otobpa3 1,21 Mkm iraeru OtnpaeuTb
1,55 mMkm

Mauva@ b 1,4 MKM

11.

Ykaxute npuMepHble 3HaueHna Ko3hduLMeHTa 3aTyxaHna B OKHax npo3padyHoctu OB?

2 OKHO MPO3PaUHOCT | BhiGepute.. *
3 OKHO NPO3payHOCTH
0,2 ab/km

1 okHo npo3paunoct | 0,02 Ab/km
0,5 ab/km

2 - 2,5 8b/Km
4 -5 ab/xm
CoxpaHuTs Oroﬁpa‘% 6 - 7 Ab/kM laem OTNPaBuTb ¥ 338BEPLIATE  3aKPbITh |

12.




Ons pacyeTos MaTepuanbHOW Tyar WM BOAHOBOAHOW Tg AWCNEPCUNA NOAb3YHTCA
3KCNEPUMEHTaNbHBbIMW AdHHBIMU U YTNIPOLLEHHBIMW ¢opmynaMM:
TmaTr = A)\LM(A), g = A}\LB(A)

OnpegenvTe BEIMUMHBI U UX Pa3MEPHOCTb B GopMynax.

M) Boibepure... 3

BY

WKXPWHa CHEKTpaﬂbHOﬁ JIMHWK UCTOUHUWKE U3NYUYEHKA

B(A) | km
nc/HM-KM
L HM
yAeNbHaa MatepransHan Aucnepcma
AN MKM
A M

ANViHA BOAOKHA

yAenbHaa BONHOBOAHAA AMCNeEpPCKA
M(A) —DBIOEPVITE: -

“

L, BuibepuTe...

13.



Xpomatuueckas avcnepcua MexayHapoAHbIM COt030M 3aekTpoceasn (MC3) ebibpaHa
OAHWM U3 OCHOBHbIX KDUTEPUWEB ANA KNaccudukaumy 0AHOMOAOBbLIX ONTUUECKUX
BonokoH (OOB), cornacHo koTopow cywecreyeT Tpu Tvuna OOB.

YKaxuTe COOTBETCTBYHOLUME PEKOMEHAALMM U Ha3HaUeHWe BONOKOH.

OOB co cMmeLLeHHOW Avcnepcven BeiGepuTe... &

[MapameTpbl (3aTyxaHue 1 aucnepcua) 31oro OB onTUMU3MPOBaHbI Ha ANUHY
@ G.653

BOAHBI 13T10HM (MUHUMYM XpPOMaTUUECKOW AVCNEPCUM), OHO MOXET G.655

WCNONb30BaTLCA W B Anana3oHe AAuH BoaH 1525... 1565 HM, rae umeet Pek. G.652

abCONOTHBIV MUHUMYM 3aTyXaHKUA Pek. G.653

G.652
QOB co cmeleHHON B 06aacTb AnvH BoAH 1550 HM HEHYNeBOW Aucnepcuei Beibepute... *

ABCONOTHBIA MUHUMYM XPOMaTUUECKOW AUCNEPCUM NYTeM BbiBopa crieumanbHON

dopmbl MMM cmellleH B AnanasoH anvH BosH 1550 HM abcoATHOTO MUHVMYMA

“»

3aTyxaHus. Takoe OB onTMMMU3MPOBaHO ANf BLICOKOCKOPOCTHOW NEPeAaun Ha OAHOW  BpiGepurTe...
ANVHE BOMHLI ¥ UMEET OrpaHUUeHHbIE BO3MOXHOCTY ANA Nepeaauy Ha
HECKONbKMX ANMHAX BOMH

OB ONTUMU3UPOBAHO A9 BLICOKOCKOPOCTHOM Nepeaauv MHGopMauum Ha

@

HECKO/IbKMX ANMHAX BOAH B TPETbEM OKHE MPO3PauHOCTU. BONOKHO pa3paboTtaHo BuibepuTe...

ana BOCI co cnekTpanbHbiM pasgeneHunem KaHanos, 1.e. Ana WDM cuctem nepesaum

CrangaptHoe OOB Bribepure...

“»

14.

3HaueHue MeXMOA0BOW Ancnepcuu Ana AsyxcnoviHoro OB pagHo:
Tan=(L/A)N1(n1-n2)/ny=(nsA/c)L.

YKaxuTe BENMUMHbI UCMOAb3YEMbIE B DOpMYneE,

N11 Boibepure... B
|

o eocepre. |

nokasatenb npenomaeHuns cepauesnHbl OB

A | Avcnepcws

OTHOCMTENbHasA Pa3HOCTL NOKa3aTenei NnpenomMaeHus
€ | nokasartenb npeaomaeHns obonouku OB

CKOPOCTb CBETa

LNVHA BONOKH3

"

T  Boibepurte..

15.



Mo kakoi GopmMyne B OBLLEM BUAE ONPEAENAETCA PE3YABTUPYHOLLEE YILMPEHUE
UMMNYBCOB Ha Bbixoae OB oTHOCUTENBHO MMMYALCA, MOA3HHOTO Ha Ero BXOA.

YkaxuTte BeAnuuHbl B opmyne.

Tz Boibepute.. %
BO/MHOBOAHAA
Tpes = (Tum + Tiar + Te) aa
MEXMOA0BasA
1
Tpes = (T + (Tyar + T))2 | matepranshas
HeT
Taan Buibepute.. %
/2 2 12
Tpes = (Thum + Toyar + g L Boibepure... B

16.

Ykaxwte xapaktepuctuku QOB (G.652) Ha pabounx anvHax BoaH 1310 1 1550 HMm.

[nviHa BOAHbI HYNEBOW Aucnepcumn

3aTyxaHue Kabens Ha anvHe sonHbl: 1310 HM

[viameTp NOKpbITUS, MKM

Avrametp obonouku

[vameTp cepAUEeBUHbI UAK AMaMETP MOAOBOrO NoAas Ha AnvHax eoaH 1310 1 1550 Hm
[nvHa BOAHbI OTCEUKM

3aTyxaHue Kabens Ha anvHe Bo/Hbl: 1550 HM

-
-

Bribepure...

125+1 MKM
1550+10
0,35...0,40 ab/km
1310£10 Hm

(9... 10)£10% mxm
1100... 1280 HM
(7,0... 8,3)£10% MKM
500+£10 mMkm
245+10 MKM
0,2...0,25 ab/km

17.

YkaxwTe xapakrepuctukn OOB (G.653)

3aTyxaHue kabens Ha anvHe 1310 HM

[wrameTp nokpbiTus

[nvHa BOAHbI OTCEUKU

3aTyxaHue kabena Ha anvHe 1550 HM,,

[viameTp 060104KN

[viameTp cepaueBviHbl UK AMaMeTp MOZOBOrO NoAsa Ha AavHax BoaH 1310 u 1550 Hm

[nvHa BOAHBI HYNEBOW Ancnepcuu

-
v

Bribepure...

1310+£10 HM
meHee 1300 Hm
0,35...0,40 ab/km
(9... 10)£10% MKM
1251 MKM
1550£10 HM
meHee 0,35 ab/km
245+10 MKM
500+10 MKm
0,22...0,25 aAb/kxm
(7.8... 8,5)+10% mkm
1100... 1280 HM




18.

YKaxuTe OCHOBHbIE XapakTepucTvku rpagveHTHoro MOB (MMF 50/125)

[lvameTp cepaLeBuHbl | Bubepure..
KO3(OULUMEHT WMPOKONOAOCHOCTH Ha 850 Hm | BbibepuTe..
1000 MTI'u-km
[AuameTtp 060104KN 1297 HM :
245+10 MKM
HomuHanbHoe 3atyxaHue Ha 1300 Hm > 800 Mly-km
< 2,4 nb/km
HomuHanbHoe 3atyxaHue Ha 850 HM. > 400 MIu-km
_ 1332... 1354 Hm
[lnvHa BOAHBI HYAEBOW Ancnepcum 62.5+3,0
50+3,0 Mkm
WaMeTp 3alUMTHOTO NOKPLITUA
& g 5 500+10 Mkm
KOS ®UUMEHT LUMPOKOMOAOCHOCT Ha 1300 Hm | 122.0+2,0 Mkm
< 0,5 ab/km

19.

YKaxuTe OCHOBHble XapakTepuctuku rpagueHtHoro MOB (MMF 62.5/125)

HomuHanbHoe 3atyxaHue Ha 1300 Hm | Boibepue... - L
AuameTp cepaueBuHb!

500+10
HomuHanbHoe 3atyxaHue Ha 850 HMm 245+10

50,0+3,0 Mkm
[viameTp 3alUMTHOTO NOKPbLITKA < 0,6 ab/km

_ 1332... 1354 Hm

[nviHa BOAHbI HYNEBOW Ancnepcuy > 200 MIL-KM

< 2,8 ab/Kkm
KoadduumeHT WwrpokonoaocHocT Ha 850 HM > 800 MIL-KM
AuameTtp 060104KK > 400 MT'u-km

< 5,2 aB/xm
KoshbuumMeHT WwipokononocHocTin Ha 1300 Hm | 123:0£2,0 mkm

1297 Hm

62,5+3,0 MKkM

20.



YKaxuTe uto OnUcbIBatoT npuUBeAeHHbIE (I)OpMyJIbI?
1 AF=3/1

2 AF = 0,44/t

3 T =LNA?/2nsc

4 1= L(NA)?/8n:3c

nonoca nponyckaHva OB B 3aBUCMMOCTY OT AUCTIEPCUMN.. Buibepute... +

yiurpenue umnynbca 8 MOB ana OB co ctyneHuateiM npodunem

-

noKasatens npeaoMaeHus... g
ywvpeHue umnynbca 8 MOB ¢ napaonnueckum npoouiem -
nokasaTens nNpenoMaeHns, 4
nonoca nponyckaHua OB B 3aBUCMMOCTI OT €ro ANUHbI. Buibepute... +

21.

Mo ceoemy HazHaueHuto OK noapasaensatoTca no Mecty B nepeuuHon cety EC3 PO Ha:
- MarucTpanbHble;

- 30HOBble (BHYTPU3OHOBbIE);

- MecTHble (TOPOACKWE, pafiOHHbIE);

- O6HEKTOBBIE 1 MOHTaXHbIE.

YkaxuTe xapakTepucTvku cooteeTcTeyrolime engam OK.

OK NPEAHa3HaYarTCa Ana nepeaaun Muqbopmauum Ha 6oAblume pPaccroaHua n

opraHusaumio 60blIOro Yncaa KaHanos. OHM 0613Aat0T HONbLLOW
LUIMPOKOMNONOCHOCTBIO, MafbiMy 3aTyXaHUeM U Aucnepcuei.

OK 1cnonb3yroTca B KaUECTBE COSAVHUTENLHBIX IMHUIA MEXAY rOPOACKUMY Y
pavioHHbiMu ATC. OHM paccunTaHbl Ha paboTy 6e3 MPOMEXYTOUHbIX pereHepaTopos,

T.€. H3 CPAaBHUTENIbHO KOPOTKWE PacCTOAHMA (B0 HECKONbKUX AECATKOB KM) U

Boibepurte...

Boibepute...

MaructpanbHbie 1 30HoBble OK
MecTtHeie OK

MoHTaxHble OK

O6vekToBble OK

OTHOCWUTENBHO HEBOMBLLOE UNCAO KaHaNoE.

OK npeaHasHaualoTcs AN BHYTPU- U MEXEN0UYHOTO MOHTaXa annapaTypbl.

OK cayxart ansa nepeaauv pasavuHoi MHOGOPMaLMm Ha Mabie PacCcTOAHUA BHYTPY OBbEKTa.

22.

Mo npueeAeHHbIM onncaHuaM ykaxute snabl OK BO3AYLIHOW NPOKAaAKW.

HaBWBAKOTCA BOKPYT HECYLLEro, HanpumMep $a3oBoro, NPOBOAa UAW FPO30TPOCa

C HecyLum TpOCOM unu 6e3 Hero, NOABELLIMBAEMbIE Ha ONOPaxX Pas/MyYHOro TUNa, Boibepure...

B TOM umcne Ha onopax f13I1 » KOHTaKTHOW CeTU XenesHbIX A0por

BCTPpauBaeMbIE B TPO30OTPOC U T. A.

KpEenaTca K Hecyuwemy nposoay € NOMOLLBH CneuuanbHbiX 3a8XXKMMOB

Boibepurte...

“

“

Boibepurte...

Boibepure... $

npukpennsemble OK
Hasveaemble OK
camoHecyuine OK
BCTpauBaemble

9

Boibepure...



23.

Ycrpoﬁcma BBOA3/BblBOAA npeacTasnarT U3 ceba COeAVHUTENM TUMNA «UCTOUHKK

M3yyeHuna -- OonTmueckoe BoaokHO» (MOW - OB) nau «ontmueckoe BOAOKHO -

doToaetekTop» (OB - ®/1) ¥ KOHCTPYUPYHOTCA U3 YCNOBWIA NOAYUEHNA MaKCUMManbHOM

30 eKTUBHOCTY BBOAA (BbIBOAA) OMTUYECKOro W3NYUEHUs.

YkaxuTe BeNuuMHbI, WUCNoJib3yEMbIE ANg UX ONKUCaHKA.

Pex
prlA[L
Pun

Pote

=P0'rp

Popr

Pos

Pebix

" — POB/PPIH
ABH — IOIg(PBX/PBBIX)

24,

Prisa

Boibepure...

BHOCUMOE 3aTyxaHue
MOLLHOCTb U3nyueHus, seoavmasn s OB

MOLLHOCTb OMTUUECKOro n3nyuyeHus Ha exoge MNOY
MOLWLHOCTb Najarouleli BOAHbI

MOLLHOCTb OTPaXeHHOW BO/HbI

MOLLHOCTb UCTOYHWKA U3AYyUEeHUA

MOLLHOCTb ONTUUECKOro U3aydyeHus Ha Bbixoae MOY
KO3QOUUMEHT OTpaXeHns

30 $EeKTUBHOCTb BBEOAA

Boibepure...

Boibepure...

Boibepure...



[ToTepwt B ONTUYECKMX COEAVHUTENAX BO3HUKAOT MO Pa3ANUHbIM MPUUMHAM.

an 3TOM BEAMUYMHA NOTEPL BO MHOIOM CBA3aHa C NPOU3BOACTBEHHbIMW A0NYCKaMK

Ha BOCNPOM3SECANMOCTb KOHCTPYKTUEHDBIX NapaMeTpoE OB.

Ykaxuite suAabl NnoTEPb B ONTUYECKOM COEAMHUTENE U3-3a NPOU3BOACTBEHHDIX A0MYCKOBE.

OB, 0B,
0B, OB,
OB, 0B,

Cepauesuna OB

Oboaouka OB
Cepauesmna Cepauesuya
OB, _()Bz
OGonouka OB

25.

BuibepurTe... s

3AAMATUUHOCTL cepauesutbl OB
HEBbINMONHEHWe KOHUeHTpuuHoCTY OB
HeCcoBMajeHve AvaMeTpoB cepauesuHbl OB
HecoBnaaeHwe anepTypbl coeanHaembix OB
HecoBnajeHve avametpoe obonouek OB

O

Buibepure...

“

Boibepute...

O

Boibepurte...



KOHCprKLlMM PasbEMHBIX coeaAnHUTENE BeCbMa paBHOO6pa3HbI. HO YCAIOBHO MOTYT
6bITb CBEAEHDI K ABYM TUMNaM: CUMMMETPUYHbIE LUTEKEPHDbIE U HECUMMETPDUUYHDbIE LUTEKEPHbLbIE,

YKaxuTe TUnbl COEAVHUTENEN.

Y

BuibepurTe...

FC (Fiber optic Connector)
ST
SC (Subscriber Connector — noaKAKOYaEMbIV COEAVHUTEND)

Boibepurte...

Motepu menee 0,3 ab

Boibepure...

Motepwu B npeaenax 0,25 - 0,5 ab

Boibepute...

Illkana oyenuganun pezyaibmamoe mecmupoeanus: B COOTBETCTBUU C
JEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHHTOBOM CHCTEMOM OILICHHMBAaHHE
pPE3yNIbTaTOB MPOMEKYTOUHON aTTecTaliui OOYyYarolIuXCsl OCYIIECTBISCTCS B
pamkax 100-OamnbHOM 1IKaimbl, NOpPU OATOM MAKCUMAaJbHBIA Oamn 1o
MPOMEKYTOUHOM aTTeCTaluu O0OydJaromuxcsi Mo oO4yHOM (opMe o0ydeHus
cocTaBisieT 36 OaIOB, MO OYHO-3a0YHOM M 3a04HOM (hopmam oOyuenus - 60
0ayutoB (yctanoBJieHO nosioxkenuem 11 02.016).

MakcuMallbHBIM 0aul 3a TECTHPOBAHHE TMPEACTABISACT COOOW Pa3HOCTH
JIBYX YHCEI: MAaKCUMaJbHOIO Oajijia Mo MPOMEXKYTOYHOM aTTeCTalluu JJIsi JTaHHOU
dbopmbl  oOyuenus (36 wmu 60) W MakCMManbHOTO Oamuia 3a penieHue

KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1auu (6).



bann, nomydeHHbli 00ywaromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OaJIJIOM, BBICTABIIEHHBIM €MY 3a pellIeHuE KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHON
3aJ1ayu.

OO6mwmit 6am1 Mo MPOMEKYTOUHOM aTTeCTallMk CyMMUpPYETCs ¢ Oalljiamu,
MOJYYEHHBIMH ~ OOydYarolUMCS MO  pe3yJbTaTaM  TEKYyIIero  KOHTPOJs
YCIEBAEMOCTH B TEUEHHE CEMECTPA; CyMMa

0ann106 nepeeooumcs 6 OUYeHKy no uikaine (YyKazame HYHCHOe: hno 5-
0anIbHOUl  WiKale UIU  OUXOMOMUUECKOU WwiKajie) caedylouwum oopazom

(npueecmu 00Hy U3 08yX HUMCECACOYIOWUX MadaIUY):

CoortserctBue 100-0auIbHON U 5-0aJUILHOM KA

Cymma 6annos no 100-6annvnon wkane

Quenka no 5-0an1vHoll wKale

100-85

OTJINYHO

84-70 xopoulo

69-50 YIOBIIETBOPUTEIHLHO
49 u meHee HEYJIOBJIETBOPUTEIBHO
NI

CootserctBue 100-0a/UTbHON M TUXOTOMHYECKOM IITKa

Cymma 6annoe no 100-6annvuon wmkane

OueHnKa no OUXoOmoMUUECKOIl WiKaie

100-50

3a4TCHO

49 1 MeHee

HC 3a4TCHO

Kpumepuu OUeHUBAHUA pe3y/ibmamoe mecCmuposanus:

Kaxnpiit Bompoc (3aanue) B TeCTOBOM (pOpMe OIICHHBAETCS 10 TUXOTOMUYECKOW IIKaJe:

BBITIOJTHEHO - 2 0aJ1J1a, He BEITIOJIHEHO - () 0a/1J10B.




