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1 OHEHOYHBIE CPEJACTBA JIUIAA TEKYIIETI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOIIPOCH!I JUIA YCTHOI'O OIIPOCA
1. Paznen npucuMiuinHbl «OCHOBBI KBAHTOBOM 3J1EKTPOHUKH

1 JlaiiTe onpeneneHne KBaHTOBOU 3JIEKTPOHHUKE.

2 Ha3zoBute nepBble KBAHTOBBIE T€HEPATOPBI KOT€PEHTHOIO U3TyYEHUS.

3 Kak oOpazoBan TepmuH “Laser”?

4 YeMm oTiMyaeTCs U3IyYEHUE Ja3epoB?

5 B ueM oTiIMuus MEKy CIIOHTaHHBIMH BBIHYKJECHHBIM H31y4eHUEM?

6 Kak cBa3aHel apyr ¢ JOpyroMm Ko3(QQUUIHEHTbl CIOHTAHHOTO U
BBIHY’KJICHHOTO U3JIy4YECHHUSI U ITOTJIOLICHUS ?

7 UTo Ha3bIBAETCS MHBEPCHOM HACEIEHHOCTHIO M MOYEMY OHAa HEoOXoauMma
JUISL TIOJTYYEHHUS] YCUJICHHSI B KBAHTOBOM CHUCTEME?

8 Kakasi mupHHa CIIEKTPAJIIBHOM JIMHUM HA3bIBAETCS €CTECTBEHHOMN?

9 Yto Ttakoe JloniaepoBCKOE yIIMPEHUE?

10 Yem onpenensgeTcs: yIMpeHUE IPU CTOJIKHOBEHUSIX ?

11 Ot 4ero 3aBUCHUT yIIMPEHUE B TBEPABIX TENAX?

12 Yem 0OBsICHSIETCS YIIMPEHUE B MATHUTHBIX U DJIEKTPUUYECKHUX TOJIAX?

13 OnuiuTe yCTpOMCTBO Jlazepa U MPUHITUI pabOThI?

14 HazoBute Bl HAKaYEK?

15 Kakue nmporecchl yYuThIBatOTCS B IBYXypOBHEBOW cUCTEME?

16 Kakue npoliiecchl yYUTHIBAIOTCSI B TPEXYPOBHEBOM cUCTEME?

17 ChopmynupyiiTe ycioBUs MOIYyYEHUS MAKCUMAJILHOTO YPOBHSI HHBEPCUU
B TPEXYPOBHEBOU CUCTEME.

18 Tlouemy B 4YETBIPEXYpPOBHEBOW CHUCTEME MOXKHO IOJIY4YaThb WHBEPCHYIO
HACEJICHHOCTh P MUHUMAJIbHOM YPOBHE HAKAYKH?

19 Ykaxute yciioBus BO3ZHHKHOBEHUSI F€HEpalMy W3JIy4€HHUs B KBAHTOBOM
CUCTEME.

20 Yo Takoe T0OpPOTHOCThH ONITUYECKOTO pe3oHaTopa’?



21 Kak BO3HHMKAET CcTOsYast BOJIHA B INIOCKOM pe30HaTope?

22 VYkaxuTe BHIBI MOTEPh DHEPruuM B pe3oHaTope. Kakue BUIBI MOTEPDH
SBJIFOTCS TIOJIE3HBIMU?

23 [IpoBeauTe cpaBHEHHE CBOMCTB MIIOCKUX U CHEPUUECKUX PE30HATOPOB.

24 Yto Takoe HACBIILIEHUE YCUICHHS U KaK OHO MPOSIBIsETCA?

25 Uto Takoe caMoBO30yKaeHne?

26 OnuimTe pa3BUTHE JA3€PHOTO UMITYJIbCa IPU MOIYJISIIIUN TOOPOTHOCTH.

277 Yto Takoe peKuM CaMOCUHXPOHU3AMU MO ?

28 Ilouemy mMpUHA JUHUU JIA3€PHOTO H3JIyYEHUS MOXET ObITh MEHbIE
€CTECTBEHHOM IMPUHBI JIMHUU?

29 UYro Takoe KOTepEHTHOCTh W3IY4Y€HHUsA, W i1 Kakux o0riacTeut
IIPUMEHEHUS J1a3€pOB OHA BayKHA?

30 Kak MOXHO 3KCHEpUMEHTAIbHO HAaOJI0J1aTh KOI€PEHTHOCTh M3IYyUYEHUs
nazepa?

31 Kakumu dakTtopamu ompenensercs  pacXoJUMOCTh  JIa3epHOTO
U3IIy4eHUs?

32 Kak dopmupyeTcst ToJIapu3aius JIa3epHOTO U3ITyICHHS ?

33 Iloyemy NJIOTHOCTH MOIIHOCTH HM3JIyYEHUS JIA3€POB MOMKET NOCTUTaTh
OY€Hb OOJILIINX BEJIUYUH?

34 YkaxxuTe OCHOBHBIE MTapaMeTPhl U 0OCOOEHHOCTH PyOMHOBOTO Jazepa’?

35 Ykaxxute OCHOBHBIC TTapaMeTPhl U OCOOCHHOCTH Jla3epa Ha HEOJMMOBOM
cTexie?

36 VkaxuTe OCHOBHBIE TMapaMeTphl W OCOOCHHOCTH Ja3epa Ha
AIIIOMOUTTPUEBOM I'paHaTe?

37 VYKaxuTe OCHOBHBIC IMapaMeTphl M OCOOCHHOCTH TeIUH-HEOHOBOTO
nazepa?

38 VkaxuTe OCHOBHBbIE MapamMeTpbl M OCOOCHHOCTH Jla3epa Ha CMECH
YIIIEKUCIBIN Ta3 — a30T — FeJIuif?

39 Vkaxure OCHOBHBIE MapaMeTpbl U OCOOEHHOCTH Ta30JIMHAMHUYECKUX

Ja3epoB?



40 YkaxuTe OCHOBHBIE ITapaMeTPbl U OCOOCHHOCTH XUMHYECKHX JIa3€POB?

41 VYkaxuTe OCHOBHBIE MapaMeTpbl U OCOOECHHOCTH JIa3€pOB Ha Mapax
METaJJIOB?

42 VYxaxuTe OCHOBHBIC MapaMeTpbl U OCOOCHHOCTH MOHHO — aprOHOBBIX
Ja3epoB?

43 YKaXuTe OCHOBHBIC ITAPAMETPhI U OCOOCHHOCTH a30THOTO Jiazepa?

44 YkaxuTe OCHOBHBIE IMapaMeTpbl U 0COOEHHOCTH YKCUMEPHBIX JIa3€pOB?

45 VxaxuTe OCHOBHBIC MAPAMETPhl M OCOOCHHOCTH IOJIYIPOBOTHUKOBBIX
Ja3epoB?

46 YKaxuTe OCHOBHBIC ITapaMeTPphl U OCOOCHHOCTH PyOMHOBOTO Ja3epa?

47 YxaxuTe OCHOBHBIE TTapaMEeTPhl 1 OCOOEHHOCTH JIa3epOB HA KPACUTETISIX ?

48 VYxkaxuTe akTUBHbIE HMOHBI B Ja3epax Ha pyOHWHE, aTIOMOUTTPUEBOM
rpaHaTe ¥ HEOJAUMOBOM CTEKJIC.

49 Yem OTIMYAIOTCS JIa3epbl HA aIFOMOMTTPHUEBOM TpaHaTe U HEOJAMMOBOM
CTEKJIE.

50 B yem coCTOUT MpUHITUT AEHCTBUS BOJIOKOHHBIX JIa3€pOB?

51 Ha3zoBuTe Moj0XKUTEIbHBIEC CBONCTBA BOJIOKOHHBIX J1a3€POB.

52 Vxaxute pyHKINHU TeTusl B TeIUI-HEOHOBOM Ja3epe.

53 Tlouyemy mazepbl Ha Mapax MeIu MOTYT padOTaTh TOIBKO B UMITYJTHCHOM
pexume?

54 Ha xakux mepexodax MOJEKYJ VYIJIGKUCIOTO Ta3a MPOUCXOIUT
reHepaus?

55 Tlouemy akTHUBHas cpena Jiazepa Ha YTJIICKHUCIOM Ta3e COACPKUT a30T U
rejaun’?

56 VYkaxure, B CMECAX KaKMX Ta30B MPH paspszie MOTYT 0Opa3oBBIBATHCS
IKCUMEPHBIE MOJIEKYJIBI.

57 Ilpoananu3upyiTe CcXemMy TOTEHUHUAIBHBIX KPUBBIX OJHON U3
HKCUMEPHBIX MOJICKYIL.

58 ChopmynupyiiTe NpUHIUI pabOTHI MOJIYIPOBOJHUKOBOTO Jia3epa.

59 C yem cBsi3aHbI TPYAHOCTU CO3JAHMSI MOJTYIPOBOJAHUKOBBIX JIa3€POB B



CHHEH 00sacTH criekTpa?

60 B 1eM coCTOUT OCHOBHOE JOCTOMHCTBO JKUIKOCTHBIX JIa3€POB?

61 OnummTe OCHOBHBIE JOCTOMHCTBA OMTOAIEKTPOHHBIX CUCTEM.

62 OnumuTe OCHOBHBIC JJOCTOMHCTBA OMTOAICKTPOHHBIX CHCTEM.

63 Kak snexTpuyeckasi 3Heprus mpeoOpa3yercsi B CBETOBYIO B CBETOAHOAaX ?

64 Yewm ompenemnsieTcst JIHMHA BOJIHBI H3TyUYSHHs CBETOANOA?

65 V3 4ero n3roTaBIMBalOTCS CBETOIUO/IBI.

66 Uem ompenensieTcst ApKOCTh U3IYUYSHUS CBETOINO/A U €€ HachIeHne?

67 3aBUCHMOCTb MOIIHOCTH M3JIy4€HUS HWHKEKIMOHHOIO Jiazepa oOT
IUIOTHOCTHU TOKA Yepe3 Mepexos.

68 M3myuaromme 006IacTH /11 Ja3epoB.

69 [lupuHa TMHUM U3TYYSHUS TI/T J1a3epa.

70 OGacTv TeHEpaIyH I1/T1 JIa3ePOB.

2. Paznen aucuuninHbl «OCHOBBI ONITO3JIEKTPOHUKI»

71 OcHOBHBIE 3aKOHOMEPHOCTH MOTJIOIIECHUS U3TyYeHUS B TI/1I.

72 ®OTOPE3UCTOPHI KaK MPUEMHHUKHU U3ITyUCHHUS.

73 Ilpuniun paboTsl poTOIMOIOB.

74 UYem ompenensercs BeJIWYMHA HAMNPSDKEHUST XOJIOCTOrO XojAa B
dboToaunoe.

75 OnumuTre BONbT-AMIEPHYIO XapaKTEPUCTUKY UICAIBHOIO Nepexoa Mnpu

00JTy4eHHEM €ro CBETOM.

76 UYem onpecAcisICTCA JJIMHHOBOJIHOBAA TI'pPaHHIdA YYBCTBHUTCIIbBHOCTHU

dboroaunoa.
/7 BO3MOXXHOCTH yCHJICHHUS TOKa B (JOTOAUOIE.
78 Ocobennoctu pabotsl poroauoaos IloTku.
79 IpunIn paboTsl GOTOTPAH3UCTOPOB U (POTOTUPHUCTOPOB.
80 Ilpumenenue onromap.

81 Kak cornacyroTcs 3JIeMEHTBI ONTOMNap.



82 DnexTpoontuyeckue 3PPEeKThl B KpUCTaIaX.

83 Dnekrpoontuueckue 3 dextol [lokkenbca u Keppa.

84 Maruutoontudeckuii 3 Pexr.

85 YcTpolcTBO M IPUHIMI pabOThI AIEKTPOONTHIECKOTO MOIYJISATOPA.
86 IlomyBOTHOBOE HAMPSIKEHUE B SJICKTPOOITUYECKOM MOIYIISTOPE.

87 Ha ocHOBe Kakhx OJIEMEHTOB CO3JAlOTCSA  SJEKTPOONITHYECKHE

MOYJSITOPHI.

88 Ilpu kakmx ycIOBHUSX BO3MOXHA MpsMash MOIYJSAIUS W3MY4YCHHS I/

Jaszepa.
89 YcrpolicTBo onTrueckoro auduiekropa.
90 Crpykrypa BOJIC
91 OcuoBHble oTiMunTeNnbHBIE 0cobeHHocTH BOJIC.
92 YcTpoicTBO ONTUYECKOTO CBETOBO/IA.
93 IloTepu U3MydeHUs: B OMTUYECKOM CBETOBO/IC.
94 OcobeHHOCTH BBOJIa U3TyUYEHUS B CBETOBO/I.
95 BooKOHHBIE pa3BETBUTEIH.
96 Knaccuduxarus BOJIC
97 OcHoBbI rosorpaduu.
98 INpuHIMN 3aMKMCK U CYUTHIBAHUS B TOJOrpaduu.
99 MarauTHbl€ U ToJ0rpapuyecKre 3alOMUHAIONINE CUCTEMBI.

100 Bocnpusartue BugeonHOOpMaIMK Y€JIOBEKOM.

101 TpeboBanus K cucTeMaM OTOOpaKCHUS BUIACOMH(POPMAITNH

IlIkana ouenusanusn: 3 o6annvhas.
Kpumepuu  ouenueanua (hudcecnedyowjue Kpumepuu  OUEHKU

AGNANOMCA NPUMEPHBIMU U MO2YHL KOPPEKMUPOBAMbCA):



3 0aju1a (WM OIEHKA «OTJUYHO») BBICTABIsIETCS OOydarolmeMycs, eciu
OH JIEMOHCTPHUpPYET TIyOOKOe 3HaHWE COJEp)KaHHs BOMNPOCA; JAET TOYHBIE
OMpENICNICHUS] OCHOBHBIX MOHSITUN;, apryMEHTHPOBAHHO M JIOTUYECKH CTPOITHO
u3NaraeT y4deOHBIM MaTepuas; WUIIOCTPUPYET CBOW OTBET AaKTyaJbHBIMU
npuMepaMu (TUMIOBBIMU W HECTAaHJAAPTHBIMH), B TOM YHCIE CaMOCTOSITEILHO
HaWJICHHBIMH; HE HYXKJA€TCS B YTOUHSIOIMMX U (WJIH) JOTOJHUTEIBHBIX BOIIPOCAX
MpENnoAaBaTeIIs.

2 0aju1a (WM OIIEHKA «XOPOI0») BBICTABISETCS O0ydYarOMIEMYCs, €CIIU
OH BJIQJICET COJIEPKAHUEM BOIIPOCA, HO JOMYCKAET HEKOTOPBIE HEAOYETHI MpPHU
OTBETE; JOMYCKAEeT HE3HAYUTEIbHBIE HETOUHOCTH MPHU OMPEAECICHUU OCHOBHBIX
MOHATUM; HEAOCTATOYHO AapPryMEHTHUPOBAHHO W (WJIM) JIOTMYECKH CTPOITHO
u3NaraeT ydeOHbI Marepuasn; WUIIOCTPUPYET CBOW OTBET THUIOBBIMU
IpUMEpaMH.

1 ©Oann (WM  OIEHKA  «yJOBJIETBOPUTEJbHO»)  BBICTABIISIETCS
oOy4aroniemMycsi, €ciii OH OCBOMJI OCHOBHBIE TMOJIOKEHUSI KOHTPOJIUPYEMOU TEMBI,
HO HEJIOCTATOYHO YETKO JAeT OMNpeJeJCHWE OCHOBHBIX MOHITHUN U JACPUHUIINIM;
3aTpyJOHSETCS TMpPU OTBETAaX HA JOMOJHUTENIbHBIE BONPOCHI, MPUBOJUT
HEJIOCTATOYHOE KOJUYECTBO MPUMEPOB ISl WLIIOCTPUPOBAHMS CBOETO OTBETA;
HY>X/Ia€TCS B YTOUHSIOIMMX U (WJIK) AOMOJHUTEIBHBIX BOIIPOCAX MPEroaBaTes.

0 ©OanmoB (WM OIEHKA «HEYAOBJETBOPUTEIbHO») BBICTABISCTCS
oOyyaroiemMycsi, €clii OH HE BJIQJICET COJEpKaHUEM BOIPOCa WM JIOMYCKaeT
rpyOble OIMOKM; 3aTPyIHSETCS JaTh OCHOBHBIC ONPENETCHUS; HE MOXKET
MPUBECTH WJIM NPUBOJAUT HENMPABUIIbHBIEC PUMEPHI; HE OTBEUAET HA YTOUHSIOIINE
U (WM) JOTOJHUTENIbHBIC BOTIPOCHI MPENoaBaTelisi Wi JOMYCKaeT MpU OTBETE

Ha HUX TpyObIe OMINOKH.



1.2 BOIIPOChHI  JlVIA COBECE/IOBAHHA (ananozuuno
ohopmasaomca 60onpocvl 01 KOJIOKGUYMA, KPY2l020 CHI0714, OUCKYCCUU,

nojemuku, oucnyma, 0e6amoe)

Pa3nen pucuunjuHbl J1adoparopHasi padora «®u3nyecKkue O0CHOBBI

pacnpocTpaHeHUsi ONTHYECKUX BOJIH B BOJIOKOHHBIX CBETOBOIAX)

1 JlaliTe onpeneneHre eCTECTBEHHOTO U MOJISPU30BAHHOIO CBETA?

2 Uro Takoe ko3¢ HunreHT noaspusanmun?

3 OOBsCHUTE XOJ1 3aBUCUMOCTH dHEepruu uainydeHus JIJ{ oT Toka Hakauku?

4 OObsICHUTE XOJ 3aBUCUMOCTH KOI(PDUIIMEHT MOJSIPU3AIIN U3ITyUCHUS
JIJ] oT ToKa HaKa4YKH?

5 O0mwscHuTE 3aK0H bprocrepa?

6 OOBsICHUTE 3aKOHBI OTPAKEHUS U TIPEIIOMIICHUS ?

7/ Uto Takoe MOJIHOE€ BHYTPEHHEE OTpaKeHue?

8 OObBsicHUTEe XOJ 3aBUCUMOCTH KO3 UIMEHTa OTpa)K€HUs OT yria
najeHus?

9 OO®BsicHUTE XOJ 3aBUCUMOCTH KOod(h(dHIMEeHTa TpeTOMJICHHS OT yria

nageHus?

Paznes qucuMILIMHBI Ja0opaTopHas padoTra «IKCHEePUMEHTAIbHOE
onpejeleHue YUCI0BOI anepTypbl BOJIOKOHHBIX CBETOBO0B»
1 Yro Takoe MHOrOMOJOBBIN CBETOBO?
2 YTo Takoe 0JJHOMOAOBBIM CBETOBOI?
3 Uto Takoe NA?

4 OO0BsicHUTE METOAUKY U3MepeHust NA?

Paznen jaucummimHbl  JaboparopHass  padora  «MccienoBanme
3aBHCHMMOCTH YeJbHOr0 Ko3(¢¢duuuenra 3aTyxaHusi, BHOCHMOI0 H3ruOOM
CBETOBO/IA OT €ro paguyca»

1 Y10 Takoe MHOTOMO/IOBBII CBETOBOI?



2 Yto Takoe 0THOMOJOBBIIl CBETOBOI?

3 UeM oTimvaeTcs U3IydeHue IByX JUIHMH BOJH A=0.67 MkM u A=1.3 MKkm?

4 Yro Takoe 3akoH byrepa?

5 Ot yero 3aBUCHUT 3aTyXaHHE WHTEHCHUBHOCTH H3JIYYEHUs] B ONTUYECKOM
BOJIOKHE?

6 Uto Takoe korhHUIMEHT 3aTyXaHus?

7 OOBsSICHUTE X011 TTOTYYEHHOU 3aBUCUMOCTH KOA(PHUIIMeHTa 3aTyXaHus?

Paznen jaucummuimHbl  JabopatopHass  pabdora  «MccienoBanme
XaPaAKTEePUCTUK PAa3beMHBIX COCAHHHUTEICH

1 Tlopsaok n3MepeHust ONTHYECKOW MOIIHOCTH C MOOIIbI0 Tprubdopa «Aimas
33»

2 Yrto Takoe NA?

3 Kak ycTpoeHbI BOJIOKOHHBIE COSAMHUTEITN?

4 PacckaxuTe METOAMKY M3MEPEHHS 3aTyXaHUs, BHOCUMOTO COCIMHEHHEM

TOPILIOB ABYX CBETOBOJOB?

Paznen  jaucummuimHbl - JlaboparopHass padora  «MccienoBanue
XapPaKTEePUCTUK ONTHYECKOro pa3perBuTesis 1x2»

1 Tlopsimox M3MepeHust ONTUYECKOM MOIITHOCTH C MOOIIbI0 Tprbopa «Aimas
33»

2 Yto Takoe ONTHYECKUE PA3BETBUTEIU U KaKHEe OHU OBIBAIOT?

3 Kak ycTpoeHbI BOJIOKOHHBIE Pa3BETBUTEIH?

4 PacckaxuTe METOIUKY HU3MEPEHHUs TMEePEXOJHBIX OCJIA0JCHUN MEXITy

CBCTOBOAAMHU OIITHYCCKOI'O paSBeTBI/ITeJ'IH?

IlIkana ouenusanusn: 3 o6annvnas.
Kpumepuu ouenusanua (nHudicecnedyrwuiue Kpumepuu OUEHKU
AGNIAIOMCA NPUMEPHBIMU U MO2YM KOPPEKMUPOBAMbC):

3 6as1a (MM OIEHKA «OTJMYHO») BBICTABIISICTCS 00yJaromemMycsi, eCiu



OH MPUHUMAET aKTUBHOE ydyacTue B Oecejie MO OOJBIIMHCTBY OOCYX IAEMBbIX
BOIIPOCOB (B TOM YHCJI€ CAMBIX CJIOKHBIX); IEMOHCTPUPYET CPOPMUPOBAHHYIO
CIOCOOHOCTH K AMATIOTUYECKOMY MBILIUICHUIO, TIPOSBIIAET YBAXKEHNUE U UHTEPEC K
WHBIM MHEHHSM; BJIaJeeT TIyOOKMMU (B TOM 4YHCIE JOMOJHUTEIHHBIMHU)
3HaHUSMU  TI0  CYIIECTBY  OOCYXJaeMbIX  BONPOCOB,  OPAaTOPCKUMHU
CIOCOOHOCTSIMM ¥ TpaBUJIaMU  BEACHHS TOJEMHKH; CTPOUT JIOTMYHBIE,
apryMeHTUPOBAHHbBIC, TOYHBIEC U JTJAKOHUYHbBIEC BHICKA3bIBAHUS, COTIPOBOXK/IaEMbIE
SAPKHUMH NPUMEPAMU; JIETKO M 3aMHTEPECOBAHHO OTKJIMKAETCS HA HEOXKUJAHHbBIE
pakypchl Oecelipl; HE HYXAAETCd B YTOUHSIIOMIMX U (WJIM) JOMOJHUTEIbHBIX
BOIIPOCAX NPENoaBaTess.

2 0as1a (MM OLIEHKA «XOPOIL0») BBHICTABISIETCS 00y4YaromeMycCsl, eCIH
OH TNpUHUMAaET ydactue B oOcyxaeHurn He MeHee 50% TUCKYCCHOHHBIX
BOIIPOCOB; MPOSIBISIET YBAXKEHUE U MHTEPEC K MHBIM MHEHHUSM, TOKa3aTEeIbHO U
KOPPEKTHO 3alllMIIAET CBOE MHEHHUE; BIAIEET XOPOUIMMHU 3HAHUSIMU BOIIPOCOB, B
OOCYKIEHUH KOTOPBIX PUHUMAET Y4acTHE; YMEET HE CTOJIbKO BECTH MOJIEMHUKY,
CKOJIBKO YyYacTBOBaTh B HEW; CTPOUT JIOTUYHBIC, apTryMEHTHPOBAHHBIE
BBICKA3bIBaHUS, COINPOBOXKIAEMBIE MOAXOJALIMMU NPUMEPaMH; HE BCEraa
OTKJIMKAETCsl Ha HEOXKHJIaHHbIE PaKypchl Oece/lbl; HE HYKAA€TCsl B YTOUHSIOIINX
Y (WJIK1) AOMOJHUTENIBHBIX BOIPOCaX MPEno/1aBaTelis.

1 ©Oana (Mo OIEHKA  «YAOBJIETBOPHUTEJIbHO»)  BBICTABIISCTCS
oOydaroniemycsi, €cii OH NPUHHMAET y4yacTue B Oecele MO OJHOMY-JIBYM
Haubosiee MPOCTHIM OOCYKIaeMbIM BOMPOCAM; KOPPEKTHO BBICITYIIMBAET UHBIC
MHEHUS; HEYBEPEHHO OPUEHTUPYETCS B COJIEP’KaHUU OOCYXkIaeMbIX BOIPOCOB,
NOpOM JOMycKasi OIIMOKH; B TOJIEMHKE MPEANOYUTAET 3aHUMATh TO3UIIHIO
3aMHTEPECOBAHHOIO CIyIIATENs; CTPOUT KpaTKHEe, HO B LEJIOM JIOTMYHBIE
BBICKA3bIBaHUS, CONPOBOXKIAaeMble HaumboJiee OYEBUJHBIMU  IPUMEpPaMU;
TepsieTCsl TPU BO3ZHUKHOBEHUH HEOKUJAHHBIX PaKypcOB O€Cebl U B 3TOM CIIy4ae
HYKJIa€TCS B YTOUHSIOIMMX U (W) JOMOJHUTENBHBIX BOMPOCAX MPENOAABaTEIS.

0 OamnoB (MIM OLEHKA «HEYAOBJIETBOPHUTEIbHO0») BBICTABISIETCS

oOyuJarolemMycs, €cid OH He BJaJieeT COAepKaHHEeM OOCYXIaeMbIX BOIPOCOB



WJIU JIOTyCKaeT rpyOble OIMOKH; TaCCUBEH B OOMEHE MHEHUSIMU WJTM BOOOIIE HE
y4acTByeT B JWCKYCCHH; 3aTPYAHSACTCA B IOCTPOCHHH MOHOJOTHYECKOTO
BBICKA3bIBaHUS W (WJIM) JIOMYCKAaeT OIIMOOYHBIC BBICKA3BIBAHMS; IOCTOSHHO

HYKIACTCA B YTOUHAIOIINUX U (I/IJ'IH) AOIIOJIHUTCIIBHBIX BOIIPOCaX IMPCIIOAaBaTCIIAd.

1.3 IIPOU3BO/ICTBEHHBIE 3A/[A9H (ananozuuno ogopmaatomcs
6ce KOMNEmMeHMHOCMHO-0OPUECHMUPOGAHHbIe 3A0adU, 6 MOoM uucie Kelic-
3a0auu u CUMyayuoHHble 3A0ayu; MO2ym Oblmb CHMPYKMYPUPOBAHbL NO
memam (pazoenam) OUCUUNIUHBL, KAK NOKA3AHO HUdNCE, UIU MO2ym Oblmb
HpUBEOeHbL 8 Ues1I0M N0 OUCUUNIUHE (0e3 YKA3aHUA HOMEPO8 U HAUMEHOBAHUIL

mem (pazoenos) OUCUUNIUHDL)).

Ilpouzeoocmeennasn 3a0aua Ne 1

OnpenenuTe SHEPTUIO0 KBAHTA CBETA, UMEIOIIETO JUIMHY BOJIHBI 632,8 HM;

1,06 mxm; 10,6 mxMm; 228 um; 330 HM.

Ilpouszeoocmeennasn 3aoaua Ne 2
Kosppuyuenm noenowenuss uziywenuss 6 akmueHol cpede COCMAGISEM
0,1 cm™t. Onpederums 60 cKOLKO paz yMeHbUUMCS UHMEHCUBHOCb USTYYeHUs]

npu npoxoicoenuu nymu | (10 cm, 100 cm).

Ilpouszeoocmeennasn 3aoaua Ne 3
CeueHre MOIVIOMIEHHUS] M3Iy4eHHs C JIMHOM BoJHBI 330 HM XJIOpOM
cocrapuser 2 1071 cm? Omnpemenurs BO CKOJBKO pa3  yMEHBIIUTCH

WHTEHCUBHOCTD MPU MPOXOKJIECHUU PACCTOSAHUS 1 M.

Ilpouszeoocmeennasn 3aoaua Ne 4
Onpenenuth KOdQPUIMEHT W CEUYCHHE TMOTJIONIEHUS HW3JIYYCHUS, €CIIU

CUT'HAJ IIPpH IMTPOXOXKACHUN PACCTOAHUSA 20 cM ocnabaseTcs BABOC.



Ilpouszeoocmeennas 3adaua Ne 5
Bo ckoibko pa3 ycunuBaercs U3JIy4YeHHE, €Clu KOI(P(OUIHUEHT YCHIICHUS

coctasister a) 0,1 nb, 6) 1 nb, B) 10 nb.

Ilpou3zeoocmeennas 3aoaua Ne 6
WNuTterpanbHbii  K03(ppuuueHT ycuiaeHuss cucremsl cocrtasisier 10 nb,

BBIXO/IHAast MOITHOCTH 1 MBT. OnpenenuTs BXOIHYIO MOITHOCTb.

Ilpouszeoocmeennasn 3aoaua Ne 7
BeposatHocTh mepexoga Amn cocraBisier 2 108 c—1. Onpemenuts Bpems
JKU3HU YacTHUIbl B BO30YKJICHHOM COCTOSSHUM U IIUPUHY JHEPTETHUYECKOTO

YPOBHSL.

Ilpou3eoocmeennasn 3aoaua Ne 8
B TpexypoBHEBO# cucTeMe aKTUBHBIM sIBJIsieTCs repexoy 2 — 1. Ykaxure: a)
KaKUM JIOJKHO OBITh BPEMsI )KMU3HU YPOBHS 2 — OOJIBITUM WJTH MAJIbIM,
0) KakuM JoJDKeH ObITh Kod(dduimeHT DifHmTeHa ajs nepexona 1 — 3 —
OOIBIINM HJIM MAJIBIM,
B) KaKOBa JIOJKHA OBITH CKOPOCTh NepexoAa 3 — 2 OOJbIION WM MaJION ISt

CO31aHNA MAKCUMAJIbHOI'O YPOBHA MHBCPCHUHU.

Ilpouszeoocmeennasn 3aoaua Ne 9
IloueMy B 4YETBIpEXypPOBHEBOW CHCTEME HWHBEPCHUS HACEJIECHHOCTEU
JOCTUTAETCAd NP MHUHUMAIBHOM YpOBHE Hakayku? [IpomsumrocTpupyite OTBET

rpadukrom.

Ilpouszeoocmeennasn 3aoaua Ne 10
OnpenenuTh Kak BIUAET Pa3HOCTh dHEpruid ypoBHedl 4 — 3 u 2 — 1 Ha

KO3 (PUIIMEHT MOJE3HOT0 JEHCTBUS YETHIPEXYPOBHEBOM J1a3€PHON CUCTEMBI?



HlIxana ouyenueanusn: 3 d6annvhas.

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

3 0ass1a (MU OLIEHKA «OTJIMYHO)») BBICTABIISIETCS O0yUYalOIIEeMyCsl, €CIIH
3aja4ya pelleHa MPaBWIbHO, B YCTaHOBJICHHOE IMPENOJaBaTeIeM BpeMsl WJIH C
OTEPEKEHUEM BPEMEHHU, MPU 3TOM OOYYAIOUIMMCS MPEATIOKEHO OPUTHHAIBHOE
(HecTaHgapTHOE) pelieHue, Wiad Haubojee dS(PGEeKTUBHOE peIleHHe, WIH
HauboJee palroHaIbHOE PELICHIE, WIH ONTUMAIbHOE PEIICHHUE.

2 0ana (UM OLICHKA «XOPOIIO») BBICTABISETCS 00ydaroleMycsl, €Cliu
3aJja4ya pelleHa MpaBUIbHO, B YCTAHOBJICHHOE MIPENoaBaTesieM BpeMsl, TUTIOBBIM
CI0c000M; IOMyCKAaeTCsl HATMYKE HECYIIIECTBEHHBIX HEJIOUETOB.

1 ©Oana (WM OLEHKAa «yJI0BJETBOPUTEIBLHO») BbBICTABISETCA
oOydaromemMycs, ©ecid Tpd  pPEIIeHWH  3aJa4yd  JOMYIICHBl  OIIUOKHU
HEKpUTUYECKOTO  XapakTepa W (WJIU)  MPEBBIIIEHO  YCTAHOBJIEHHOE
IpernoaaBaTesieM BpeMsl.

0 0amioB (UMM OIICHKA «HEY/AOBJIETBOPUTEIbLHO») BBICTABIACTCA
oOyuarolemycs, €ciau 3ajjaya He pelleHa WM NpU €€ PEIICHUU JOMYIIEHBI

rpyOble OIIHOKH.

2 OLIEHOYHBIE CPEJCTBA JJ151 IPOMEXYTOYHOM
ATTECTAIIMN OBYYAIOIIIUXCA

2.2 BAHK BOIIPOCOB H 3A/TAHUH B TECTOBOH ®OPME
Bonpocsl B 3akpbiToii popme

1.



Kakue CYLECTEYHOT OCHOBHbIE METOAbLI MOAYAALIUK AOépOTHOCTM g ONTUYECKOM pesoHaTope?

Bu6epwre OAWH UK HECKONLXO OTEETOE!

a. Bpawenue oaroro U3 3epkan pesoHaTtopa.

b. YcrarnoBKa BHYTPY PE30HATOPa ONTUHECKOTO MOAYARTOPA.
c. YcraHoBka BHyTpW pesoHaTopa suerku Dapages.

d. Ycranoska sHyTpK pesoHaTopa noaspusaTopa

e. YcraHoeka EHYTPY PE30HATOPA HAChILGOWErocs NornoTUTENA.

2.

Ycnoeuem ycuneHvs 3neKTPOMarHvTHbIX KonebaHuy B aKTMEHOW Cpeae ABNRETCA HanMuMe WHEEPCHOM HaCceneHHOCTH.
[lng reHepaunn HeoBX0AMMO, HTOBbI YCUAEHWE 33 OAVH NPOXOA B aKTMBHOM EEWECTEE NPEeBLiCUA0 BCE MOTEPW.
370 MOXeT HbiTe 0BecneyeHo yPOEHEM UHBEPCHM, NPU KOTOPOM NOK33aTeNlb YCUAEHUA Ha AaHHOV HacTOTE NPEBLICUT
CYMMapHbIii NOKa3aTeNb NoTeps.

YkaxuTe Kakue 0CHOBHBIS NOTEPU U3AYHEHUA MOTYT BriTs B pESOHaTOPE?

BribepuTe 0aMH WAK HECKONBKO OTESTOB!

a. NoTepY B UEenu NUTaHuA

b. MNoTepu Ha pasLrOCTUPOBKY pe3oHaTopa
C. NOTEPH B CACTEME HAKaYKV

d. MoTepu Ha HeCOBEPLUEHCTBAX 3epKan

€. oTepy B aKTVEHOM BElecTee

f. AudpakumnorHsle notepu

KeaxToBan 3NEKTPOHWKS 3TO obnacts H3YKN W TEXHWKA, NOCBAUWEHHAGA
MCCNEAOBAHWIO W NPUMEHEHWIO KBEGHTOBBIX AENEHWIA ANA YCUNEHWA, TeHepauun

“ HPEOGPBBOBBHMR KOrepeHTHbLIX SNEKTPOMArHUTHBIX BONH,

BoibepuTte oguH oTBET:

BepHo

Hesepro



OnpegenuTe 0coBeHHOCTH B PaboTe PE30HATOPa M NapaMETPhl HINYHYEHUA NPY PEKUME MOAYNALMM 40BPOTHOCTH Nasepa.

BribepuTe 0aH WA HECKONLKO OTBETOB:!
a. Ha BBIX0]Te TeHepaTopa HMITYTECE MOmEOCTS0 ~1- 101 Br.
[

JoopoTrocTs Q pesoHaTopa 0CTAETCA HEMSMEHHOH EO BPEMEHH.

c
Iepron OTAEIBHEIX OCHHULALMI B3 TyIeHRA cocTasmaeT 0.1 - 10 mxc.

d.
JIHTeTBEHEOCTE HITY9EHHIA TIHYKOBOH CTPYETVPEI SaBHCHT OT JTHTEIBHOCTH FMIT\TIBCE HAKaYKH H COCTABIAET COTHH MKC.

e.
BrocaTca GoTeImme NoTepH, CHIAANONINE ZOOPOTEOCTD PESOHATOPA BO EPEMA HAKAUKH.
f. JAMTeIbHOCTS HMITYIBCA M3y IeHHA HECKOIBKO HC.

g.
MrHoEeHHEIE BETIOUEHHA JOOPOTHOCTH PesSOHaTOpa.

h. FMImyaschl JTHTETBHOCTEIO MeHee 1 mc.

5.

Onpeaenute 0CoBGEHHOCTY E PaboTe Pe3oHaTOPa U NapameTphl U3MYYEHUA NPU peskume cBoBOoaHOM reHepaumn Nasepa.

BribepuTe 0AWH UAK HECKONLKO OTBETOE;

a.
ITepron oTAeIBHEIX OCHHUTALME B3Tyderns cocTanzeT 0.1 - 10 amc.

b.
BrocATCA OOTBIIHE NOTEPH. CHIKANONINE JOOPOTHOCTD PESOHATOPA BO BPEMA HAKATKH.
¢. IMIIyaIBChl © THTENBEHOCTEIO MeHee 1 me.
d. JIHTeTBHOCTD HIIYUEHRA IMHYKOEOH CTPYKTYPSI SABHMCHT OT ATHTEIbHOCTH HMITYIBCA HAKAYKH H COCTABIAET COTHH MKC.
e. JobpotrocTe Q pesoraTopa 0CTaéTCA HEMSMEHHOH BO EPEMEHH.
f. Ha BBIXOJ€ reHeparopa MMITYIBCH MOITHOCTEIO ~1- 108 Br

g.
JTHTeTBEOCTE HMIOVIBCA HNTYIeHHA HECKOIBKO HC.

h.
MrroBeEHEIe ERTIOYEHHA JOOPOTHOCTH PESOHATOPA.

6.



Onpegenute 0coBEHHOCTH B paboTe PeaoHaTopa M NapameTpbl SNY4eHUs Nazepa npu peXuMe CamMoCHHXPOHKSALMMN MO,

Bribepute 0anH WaK HECKOABKO OTEETOS!
a. Ha BpIXone reHepaTopa HMITYIBCE! MOITHOCTBIO ~1- 108 Br.

b.
ITepron OTAeTBHEIX OCHEUIALIE H3TydeHnd cocTasmdeT 0.1 - 10 axc.

()
,’.(.m'nemocrb H3TY4EHHA TIHIKOBOH CTPYETYPhI SAEHCHT OT JTHTEIBHOCTH MMITYIbCa HAKAYKH M COCTABIAET COTHH MKC.

d. lme:mnom HMITYIbCA HATYHEeHHA HECROIBED HC.

e.
BHocATCA OOTBIIHE HOTEPH, CHIKAIOMHE J0OPOTHOCTS PESOHATOPA BO BPEMA HAKATKH.

f. FiMmyaTIecEl JIHTENBHOCTEIO MeHee 1 mc.

g.
MrHoBeEHEIE BETI0UEHHEA JOOPOTHOCTH PESOHATOPA.

h.
JobpoTtHoCcTE Q pesoHaTopa 0CTAETCA HEMSMEHHOH EO BpEeMeHH.

7.

OnTo3neKTPOHUKa NpeacTaEnfReT cobow pasaen Haykv W TEXHMKW, NOCEALLEHHbIN
resepaunm, nepeHocy, NpeobpasoEaHno, 3aNOMUHAHNIO, XPAHEHUIO ¥ OTODPaXeHW:o
“HOOPMaUMM Ha OCHOBE COBMECTHOrO UCMONL30BAHUA SNEXTPUHECKUX U ONTUYECKUX

ABNEHWIA W npoueccos,

BoibepuTe oguH oTeeT:

BepHo

Hesepro

8.

Y7o taxoe csetoavoa?

BribepuTe 0AMH WA HECKONBKO OTEETOE:

a. MoMYNPOEOAHWKOELI U3NyJarowwnii npubop;

b. AnMHa BOAHBI W3AYYEEMOrO CEET3 33BMCWT OT LUMPWUHLI 33NPELMEHHOW NOAOCH NOMYNPOBOAHWKS;
C, OCHOBHbIE X3apaKTEPUCTIKY CEETOAMOAOE - BONLT-3MNEPHEIE, APDKOCTHHIE W CNEKTPaNbHBIE,

d. UMEET OAWH UAW HECKONBKO N-P MEPEXOA0E;

e, npeo6pasye'r SNEKTPUHECKYHD SHEPTAO B SHEPIAIO HEKOTEPEHTHOIC CEETOEBOIO USAYYEHNA]



OXBPBKTEPHB)’I;"TE MexaHu3m cobcTeeHHoro AOrAOWEHWUA B nonynpoaop.nuxe?

Bribepute oanH MAK HECKONLKO OTEETOE!

a. NPorNCXOanuT paspbis BaNneHTHOW CBASY M NEPEXCA SNEKTPOHE U3 3an0AHEHHOM 30HbI
& 30HY NpOBEOAMMOCTHM NOA AEﬁCTBMEM KB8dHTa CEBETa.

b. abcontoTHoe 3HaueHue ko3dbduuneHTos nornowenna gocturaer 108 cnl,

C. TPaHALA NOrAOWEHUR CABWFAETCA B KPacHyro OBAaCTb NpK yseanudeHnn
TEMNEPATYPLI, YMEHBLUEHWN KOHUEHTPaUMY NPUMECEH, BO3pacTaHni BHEWHEro
3NEeKTPUYECKOro NONA.

d. ycnosue npouecca hv > AE, rae AE - wnpuHa sanpeweHHoON 30HbI;
€. CBA33HO C MOHW33UWEN ATOMOE NpPUMECcH.

f. umeeT yeTko BbipaxeHHyro " KpacHyto " rpaHuly, xotopas ana HOoNbLWMHCTER
NOMYNPOSOAHWKOE MPUXOAUTCA Ha BUAMMYIO Uy MHOpakpacHyio obnacte
ONTUYECKOro AWanasoHa;

10.

OxapakTepusyiTe MexaHn3M NpUMECHOro NMOTNOWEHWA B NOAYNPOBOAHUKE?

Boibepute 0AMH MAK HECKONIbKO OTBETOB:

a. NOrNOLEHUE NPOABNAETCA B WHOPAKPacHOW 0BAACTWM CNEeKTPa, TaK Kak 3Heprus
MOHM3aLMK NPUMECH MEHbLUE LUMPWHDBI 3aNPELEHHOW 30HbI MOAYNPOBOAHWUKA;

b. NPpouCXoanT paspbiB BaNIEHTHOW CBA3WN W nepexoa sNeKTpOoHa U3 3ano0NHEeHHOW 30Hbl
B 30HY NpOBOAMMOCTH MNOA AEWCTBMEM KBaHTa CeeTa.

| €. BEAUMHA KO3OOWULIMEHTa NOFAOLLEHUA 06bIUHO He npesbiwaet 10° cm™’
N YMEHbLUIAETCA C YyBeNWUEHWEM TeMnepaTyphbl.

d. CBA3aHO C MOHW3auWer aTOMOB NpUMecy;

11.



BonbT-amnepHbie XapakTepucTUKN OCBeLeHHOro MAeannsnpoBaHHOro

nN-p nepexogaa npv pasinuHbIX MHTEHCMBHOCTAX NafgakOLWEro CBETa NPUBEAEHBI Ha PUC.
|

—
o-g‘ / U

Dy

B Kakux pexwumax MoryT pabotatb GOTO3NeKTpUUecKue Nnpubopel € N - p nepexoaom?
Boibepute 0AMH MAK HECKONbKO OTBETOB:
a. CaMOCVMHXPOHKU3aUnn Mo

b. reHepauny rmraHTCKoro nMnyibCa

C. DOTOAMOAHOM (Ha nepexoa nojaeTcs obpaTHOE HanpaXeHue W OCBelleHue
BbI3bIBAET YBENMUEHME TOKA)

d. doTOBEHTUABHOM (NPU OTCYTCTBUWN BHELUHEro HanpaXeHuA MpoucxoauTt
reHepauusa ¢oro 3/0C)

€. CB0B0AHOW reHepauum

12,



Brigennte akTUEHbDIE ONTO3NEKTPOHHBIE 3nemenTel BOSC?

BriSepuTe 0anH MK HECKONLKO OTEETOE:

a. OnTuueckuii atTeHroaTop

b. OnTyeckve KoMMyTaTOpPbI

¢. Ontnyeckne coeauHuTeny (KoHHEKTOPSI)
d. Wryp ontvsecknii (naty - kopa)

e. lMpuemHuka

f. Ycrpoiictea ssoaa / BuiBOAa

g. ONTUYECKWIA passeTenTENL (CNauTTED)

h. OnTuyeckui MyasTMNAEKCOP

i. MogynaTopsl

J. Vianyqatenn

k. OnTuyeckue ycuantenu

13.

BoigenuTte OCHOBHbIE OTAKUMTEALHbBIE 0cobeHHocTH BOJIC.

Boibepute OAWH UAK HECKONbKO OTBETOB:

a. Manbie rabaputbl ¥ Macca NO CPaBHEHWIO C AMHUAMY NPOBOAHONW CBA3M (BbiMrpbiw B 3 - 5 pas).

b. [oTeHUWaNbHO HWU3Kas CTOMMOCTb ¥ BbICOKAs AO/MrOBEUHOCTb ONTUUECKUX AMHUIA
CBA3W MO CP3aBHEHWHO C NPOBOAHBIMU.

c¢. Wupokuid agnanasoH p860l-lMX UacToT, NO3BOJIAKOLLMIA B NPUHUMUNE NEpPeAaBaTh Mo
OAHOW AWMHWK CBA3MU OAHOBPEMEHHO AecATb MUAINapAoB TenedOHHbIX PasroBopos
Wi MUIJIMOH TENEBU3WOHHbBIX NPOrpamMm.

d. CekpeTHocTb nepefaun nHGopmauuu: BOJIC He A3eT U3NyueHns B OKpyXaroLlee
NPOCTPAHCTBO, a MOAKMOUEHVE OTBOAOB ONTUUECKO SHEPTUM 6e3 PaspyLLeHuMs
Kabens HeBO3MOXHO.

e. Boicokaa nomMexo3allullieHHOCTb N0 OTHOLUEHWHD K 3/1eKTPOMarHuTHbIM BO3AEWCTBMAM.

14



B ocHOBE NpUHUMNG rOAOTPadUU NEXUT - ...

[onorpamma 3710 - .......

Bb|6epme OAWH AW HECKOJIbKO OTBETOB!

a. oTtorpaduueckas KapTkHa, MOAyYyarUlasca NpW CAOXEHWM ABYX BOJH, 3anNUCbIBaHOLLMX
nHbopMaLyo (aMNanTYAHYH0) 06 OTpaXeHHOW OT 06bekTa BOJHE.

b. cymMmpoBaHWe NHTEHCMBHOCTY BOAH: BOJHbLI, OTPaXeHHOW OT 0bbekTa, U
HEKOTOpOW BCNOMOratenbHoW (ONOPHOW) BOMHHLI.

C. MHTEpdEepeHLMA KOTEPEHTHbIX BOAH: BOMHbI, OTPaXeHHOW OT 0b6bekTa, u
HEKOTOPOW BCNOMOTaTeibHOW (ONOPHON) KOTrepeHTHOW el BOAHbI.

d. nHTepdepeHUMOHHaA KapTWHa, MOAYYarWanca Npyw CAOXEeHUW ABYX KOTepEeHTHbIX
BOJH, 33NWUCbIBAOLLUX MNOAHYHO MHOOPMALMIO (BMNAUTYAHO-Da30BYt0) 06 OTPaXeHHOW.
OT 06bekTa BOJHE.

€. GOTOoperucTpaumna OTPaXEHHOW OT 06BEKTA BOHBI.
15

BaXKHbIMM B XUAKMX Kpwucrannax (XK) ¢ Toukm 3PeHKUA ONTO3NEKTPOHUKW ABAAETCA
OnNTUYECKad W 3AeKTpUuyeCKaa aHW3OTPOMNKUA: 3HaUeHWA rnokasareneu NPEAOMAEHUA
w AMBIIEKTDMHECKOﬁ NMOCTOSHHOW B HanpasneHnn e401Ab 60AbLLMX OCER MOoAekyna u
NEPNEHANKYNAPHO eMY Pas3NYHbI, TO €CTb XWMAKWE KpUCTanibl 061a4at0T CBOWCTBOM

ABOWHOro yyenpenomMaeHus.

B 3aBMcuMOCTV OT 3Haka eenuumbbl AE = E; - E; pasavuaotT noAoXuTeNbHYO W

OTPUUAaTENBHYIO AUSAEKTPUUECKYH aHU3OTPONWUID.

Kak OpMeHTUPYOTCA NPY NPUAOXEHUK BHELWHEro nons monaekynbl XK?

Boibepute 0AMH WAV HECKOIbKO OTBETOB:
a. MOAEKYNbl C OTPULIATENILHOV 8HM30TPONUE Cnabo pearnpyroT Ha NPUAOXeHKe Noaa?

b. MOnEKy/bl C OTPWLLATENLHOW aHW3OTPONKEH OPUEHTUPYHOTCA NoNepek nons?
C. MOMIEKYNbl C OTPULIATENbHOW aHU30TPONWE OPVEHTUPYIOTCA BAOAL nona?
d. MOnekynbl C MOAOXKWUTENLHOW aHW30TPONMUENH OPWUEHTUPYHOTCA Monepek nona?
€. MOAEKY/bl C MOAOXKMUTENLHON aHW30TPONKUER OPUEHTUPYHOTCA BAOAL NOAA?

f. MOnekynbl C NOAOXWUTENbHOW aHU30TpONuMer Cnabo pearnpyroT Ha NpUAOXKeHWe nonsa?

16.



YT06bl BOCCTAHOBWUTL 3aMWCaHHOE Ha roaorpamme M306paxeume 06beKTa, Hago - ...

[Mpy BOCCTAHOBAEHUMW TONOTPaMMbI MPOUCXOANT - ...

Bbl6epMTe OAWH WK HECKOZIbKO OTBETOBE!
d. OCBETUTbL €€ AONONHWUTENbHbIM UCTOYHWKOM CBETA.

b. noctpoeHue 1306paxeHns NPy NPOXOXAEHUN ONTUUECKOW BOAHBI YEPE3 TONOTPaMMy
Ha 3KpaHe.

C. NOCTPOEHWE U306paXeHUA NP OTPaXEHMUW ONTUUECKOW BOHbLI OT rOAOrPamMMbl Ha 3KpaHe.
d. OCBETUTL €e OMOPHOW CBETOBOW BOJIHOW.

€. p,ud)paku,wa onopH0|7| BOJIHbI Ha ronorpacbmuecxoﬁ KapTuHEe W UCXOAHadA BOJAHa
NOAHOCTbHO BOCCT@HABAUBAETCH.

Ykaxute onpeaeneHue OﬂTOBﬂeKTpOHMKM

Buibepute 0AVH OTBET:

d. OﬂTOB)'IeKTDOHMKa npeacrasnaeT coboit Pasaen HaykKu U TEXHUKH, NOCBALLEHHbIN XpPaHEeHWHO
u oro6paermo VHQOpMaLKUK Ha OCHOBE COBMECTHOrO MCMOAb30BaHWA SNEKTPUYUECKUX
W ONTUUECKNX ABAEHUIA U NPOLECCOB.

b. ONTO3neKTPOHUKa NPEACTaBARET COBOW Pa3Aen Hayku U TEXHUKW, NOCBALLEHHDIA reHepaumum,
nepeHocy, NPeotpasoBaHmMio, 3aNOMWHAHVID, XDAHEHWKD K OTOBPaXeHU WHOOpPMAaLMK
Ha OCHOBE COBMECTHOTO MCMONb30BaHUA 3NEKTPUUECKUX U ONTUUECKUX SBAEHWIA U NPOLLECCOB.

¢. ONTO3/1eKTPOHWKA NPEACTAaBARET COBOM Pa3Aen HayKy ¥ TEXHVKM, NOCBALLEHHBIA reHepaLmy,
NepeHocy, NPeobpPas0BaHUIO, 3aNOMUHAHWUI, XDAHEHWMIO M OTOBPAXEHWID WHOOPMaLWMK
Ha OCHOBE UCMONb30BaHUA ONTUUECKMX ABAEHWIA ¥ NPOLIECCOE.

d. ONTO3neKTPOHWKA NPEACTABNAET COBOW PasAen HayKu 1 TEXHVKW, NOCBALLEHHBIA TeHepaLum,
nepeHocy, NPeobpasoBaHnio MHOOPMAaLMK HA OCHOBE COBMECTHOTO UCMOAbL30BaHUA
3NEKTPUUECKMX M ONTUUECKMX ABNEHWIA K NPOLIECCOB.

e. ONTO3NEKTPOHWKE NPEACTABNAET COBOV pPasAen Hayky 1 TEXHVIKM, NOCBALLEHHbIA reHepaLmum,
nepeHocy, NPeo6pasoBaHmto, 3aNOMUHAHMIO, XDAHEHUID U OTOBPaXEHWD WHOOPMaLMK
Ha OCHOBE UCNO/b30BaHUA 3NEKTPUUECKUNX ABAEHUIM W NPOLIECCOB.

18.



Ykaxwte onpegeneHue KsaHTOBOV 3AE€KTPOHWKMN

BoibepuTte 0AvH OTBET:

a. KeaHTtoeas 3NEKTPOHWKa 370 obnactb HayKy WU TEXHWKW, NOCBAULEHHaA NCCAEA0BaHWKD
N NPpVYMEHEHWHO KBAHTOBbIX ABNEHWUV Ang YCUAEHWA, TEHEPpaUUK K npeo6pa308aHm1
adKyCTUYECKUX BEOJH.

b. KBaHTOBaA 31eKTpoHMKa 3TO 061aCTb HAyK¥ W TEXHWKM, MOCBALLEHHAA NCCIeA0BaHUI0
W NPUMEHEHWIO KBAHTOBLIX ABAEHWI ANA YCUNEHUS, FeHepaumm un npeo6pa303ava
KOTEPEHTHbIX 3NEKTPOMArHMTHbLIX BOAH.

¢. KBaHTOBaA 31eKTPOHMKA 3TO 06AaCTb HayKu M TEXHWKM, NOCBALLEHHas UCCAeA0BaHUI0
1 NPUMEHEHWIO KBAHTOBBIX ABAEHWI ANS YCUeHUS, TeHepauuy U npeobpasoBaHKA
MarHWTHbIX KOAebaHWUM.

d. KeaHTOBas 31eKTPOHMKA 3TO 061aCTb HayKuW W TEXHWKW, NOCBALLEHHAA UCCNEeA0BaHWIO
1 NPUMEHEHWIO KBAHTOBLIX ABAEHWI ANA YCUAEHUS, FeHepauun U npeobpasoBaHKA
BOJIH.

e. KeaHTOBas 3n1eKTpOHMKA 3TO 061aCTb HayKM U TeXHWKWK, NOCBALLEHHaR WCCNeA0BaHUIO
1 NPUMEHEHWIO KBAHTOBBIX ABAEHWI ANA YCUAEHWA, TeHepauuy U npeobpasoBaHus
3NEKTPUUYECKUX KONeBaHUiA.

19.

OnTtuyeckny pesoHaTop BAVRET Ha GOpMUpPOBaHue E nasepe - 7

BribepuTe 0anH UAKM HECKONBKO OTEETOSB!

a. pexu“Ma resepauum

b. MOHOXPOMAaTVHHOCTN U3NYHEeHNA

C. CNEKTPANbHOTO COCTaBa W3AYHEHUR

d. AnarpaMmel HaNPasAEHHOCTU U3NYHEHUR

€, MHTEHCUBHOCTU U3NYHEeHUA

20.



Boigenute naccueHble ontudeckne ycrpoiicrsa BOJIC?

BribepuTte 0anH UM HECKONLKO OTEETOE;

a. OnTuyecknii KOMNEHCATOP gucnepcum
b, OnTuyeckue nsayqarenm

¢. Ontuueckuii usonatop

d. Ontnuecxue ycunutenn

e. OnTuyecknii aTTeH0aTop

f. OnTnueckue koMmyTaTopsl

g. OnTuueckue npuemMHUKN

h. OnTuyeckue moaynsTopbl

I OnTUueckui MyasTUNAEKCOP

J- OnTuueckuid passeTentens (cnautrep)

21



Pexxum perynspHbix 3aTyXaroWwmx OCUUANALMM MOXET BO3HUKATb AWLb NPU OAHOMOAOBOW

reHepauv  HEUSMEHHOCTV NapaMeTpoB fia3epa BO BPEMEHW. B pe€anbHbIX YCNOBUAX,

0cobeHHo And TBEPAOTENIbHbIX Na3EPOB Ha AV3NEKTPUKAX U ANA NOAyNnpoOBOAHUKOBLIX

Nazepos, HabAtoAaeTCa PeXuM HeperyaspHbIX MMUKOB, UHTEHCMBHOCTb KOTOPbIX XaoTUUECKK

W3MEHAETCA U HE 3aTYXa€eT BO BPEMEHN.

L

Bﬂnlnc

H Q@ : a) d)

OcuunnorpaMmbl «MUUKOBOW» CTPYKTYPbI 1a3€PHON0 UMNYAbCa:
a) passepreka 500 mkc/cm; 6) pazseptka 10 Mkc/cm.

OnpesenuTs KaKOMy PEXWUMY FeHEPaLIMW Na3epa COOTBETCTBYHOT OCLMANOTPaMMbI?

Buibepute 0AvH WA HECKONbKO OTBETOB:

a. PEXVIM CUHXPOHU3aUMU MOJ

b. pexum “3MeHeHMa UHTEHCUBHOCTU
C. PEXWUM U3MEHEHWA HaNPAXeHWA

d. pexum ceob0AHOW reHepauunn

€. PEXUM MOAYMMPOBAHHOW AOBPOTHOCTY

22,




YKaxuTe oTAanums Na3sepHoro u3snyyeHuns oT eCTeCTBeHHOro CBeTa

Bb|6epme OAVH WK HECKO/IbKO OTBETOE!

a. BoicOKaa MHTEHCUMBHOCTb M3YyUYeHUs

b. BoicOkas HanpaeBaeHHOCTb U3YUYEHUS

C. BbicOKas MOHOXPOMAaTUUYHOCTb U3YYEHUS
d. BbicOKas KOrepeHTHOCTb U3yUeHns

e. Bbicokaa pacxogmMmMoCTb U3AyUeHns

f. HekorepeHTHOCTb U3nyuyeHuA

g. Wupokuii cnekTp usnyuyeHus

23.

HaszosuTte cnocobbl Hakauek nasepos

Bb|6epme OAVH WA HECKOJIbKO OTBETOB:

a. Hakauka ¢ NoMOLLBIO ra30BOro paspaaa
b. NazoavHaMmueckan Hakauka

¢. MexaHwyeckas Hakauka

d. BosbyxaeHne 31eKTPOHHbIM MYyUYKOM

e. XuMuueckan Hakauka

f. OnTuueckas Hakauka

g. VIHXeKuua HEOCHOBHBIX HOCUTENEN 3apsaa
uepes n-p Nepexoa

h. ¥abTpaseykoBas Hakauka

24.



B peanbHbixX YCAOBUAX CYLLECTBYET paa GaKTOPOB, NPUBOAALUMX K YBEANUEHUIO LWVPWHBI
CNEKTPaNbHOM AMHUK NO CPABHEHUIO C ECTECTBEHHOM LUMPUHOM.

Ykaxute dakTopbl YILUMPEHWA.

BblGGpMTe OAWH AW HECKOJIbKO OTBETOB!

a. YwupeHve nnHUIA B MarHWUTHbIX U 31EKTPUUECKUX NoAsx
b. YwunpeHne AMHWA B 3A€KTPOMarHMTHbIX NOAAX

¢. [lonnepoeckoe ylmpeHue

d. YwupeHwve B TBEpAbIX Tenax

e. YlmpeHve npu CTONKHOBEHWUAX
25

CToauue BOMHDI.

Ycnoens BO3HVKHOBEHUA,

BoibepuTte 0AWH OTBET:

a. Ha anvHe pe3oHaTopa A0AXHO YKNaAblBaTbCA Uenoe uncno A2
b. Ha anviHe pe3oHatopa A0/MKHO YKA3AbIBATLCA Lenoe umucno A/8
C. Ha anvHe pesoHatopa AOMXHO YKA3AbiBaThCa Uenoe uncno A/4
d. Ha AnvHe pe3oHaTopa AOMKHO YKA3AbiBaThbCA Lenoe uucao A/16

e. Ha anvHe pe3oHaTopa AOMXHO yKiaablBaTtbCq LENOE UMCAO A

Bonpocsl B oTKpbITO# hopme.

1. Yem oTiiuaeTcs U3ITydeHHE J1a3epOB?

2. B 4em oTiIn4ms MKy CIOHTAHHBIMH BBIHYKJIEHHBIM U3ITy4YeHUEM?

3. YKaxuTe yclaoBHUS BOZHUKHOBEHUS T€HEPAIMHA U3TYUCHUSI B KBAHTOBOU
CUCTEME.

4. Yto Takoe 7o0OPOTHOCTh ONTHYECKOTO pe3oHaTopa?

5. Kak BO3HMKaeT cTosiuasi BOJHA B IJIOCKOM pe30HaTope?



6. Ykaxxute BUIbI IOTEPh SHEPTUU B PE3OHATOPE.

7. Kakue BUJIbI TOTEPH B pE30HATOPE SBIISIOTCS MOJIE3HBIMU?

8. UTo Takoe HaCBHIIICHHE YCUIICHHUS U KaK OHO MPOSBIISETCS?

9. Uto Takoe caMoBO30yxaeHHEe?

10. Kak pa3BuBaeTcs Ja3epHbIA UMIYJIBC MPU MOIYJIALUN JOOPOTHOCTH.

11. YTo Takoe KOrepeHTHOCTb U3IIy4CHUS?

12. Kak popmupyercs nonsipuzanus Ja3epHOro u3ayueHus?

13. TloyemMy MJIOTHOCTh MOUIHOCTH M3IYyUYEHUS Ja3€POB MOXKET TOCTUTaTh
OYEeHb OOJIBIINX BETNYUH?

14. Cxema u npuHIUNI pabOThl ONTOBOJIOKOHHBIX JIa3€POB.

15. OcHOBHBIEC 3aKOHOMEPHOCTH TMOTIIOMIECHUS U3TYICHHS B I1/TI.

16. Ilpunnun paboTsl GOTOIUOIOB.

1'7. PaBHOMEpHBIMHU Ha3BIBAIOT KOMBI. ..

18. OmuimTe BONBT-aMIEPHYIO XapaKTEPUCTUKY HUACATBHOTO Tepexoja
pU OO0TYYEHUEM €rO CBETOM. ...

19. Yem ompexpensercs IMHHOBOJIHOBAs TpaHUIA YYBCTBUTEIHLHOCTH
dboToaunoa.

20. DnexktpoonTuieckue 3pPexTrl B KpucTaIIax.

21. YcTpoHCTBO U MIPUHIIUI PAOOTHI AJIEKTPOONTHIECKOTO MOIYJIATOPA.

22. YCTpONCTBO ONTUYECKOTO CBETOBO/IA.

23. OcHoBHBIE OTIMUYHTENBHBIE 0coOeHHOCcTH BOJIC.

24. OcHOBBI TOJIOTpaUU.

25. TloTepu u3nyyeHus: B ONTUYECKOM CBETOBO/IE.



BOHpOCBI Ha YCTAHOBJICHHE IMOCJI€A0BATCJIbHOCTH.

1.

Onuwwute pa60Ty HEOAVMOBOIO f1a3€pa Ha OCHOBE CXEMbI yposHeﬁ.

[—

0,73 MKM

4 A 77155%1

O

3 Boibepure...

'l Buibepure...

besbiznyuaTenbHan penakcaums
2 | CnoHTaHHOEe u3nyueHue
JNlazepHbiii nepexos

4 | Hakauka uanyueHuem




2.
YKaXuTe OCHOBHbIE 3MTEMEHTbI KOHCTPYKLUWW ra3oBoro renui - HEOHOBOTO nasepa -?

2 ~1-2.5 B 3

- .

6 Boibepure... B

;

rAyxoe 3epKano pe3oHaTopa
2| Katoa

CreknaHHan TpybKa CO CMeCcbrO reava i HeoHa
4| wznyuenue nasepa C AMHeHOV NoAspU3aLIMe
NoAynpospayHoe 3epKano pesoHaTopa

1 AHoa
7 BbICOKOBONbTHbIV paspaj
OKHa noga yrnom bproctepa
8 BuiGepure... s

4

3 Boibepurte...



3.

Ha PUC. NPEACTaBAEHO CXEMATUUECKOe M30HpaXKeHne NoaynpoBOAHVKOBOTO (MHXXEeKUWMOHHOrO) Nia3epa.

Tok
KOHTaKT I
HEOGpa6oTaHHaA 1
NOBEPXHOCTb
/ p-THN
i /
PAVAVAN T 4 AR 2
n-THNn —‘
3 3
KOHTaKT
Onpegenvtb 31eMeHTbl Nasepa?
Hakauka Boibepute...
AKTUBHbIV 3N1€MEHT
2
Wanyuenue nasepa 3

1
OnTtuuecku poBHbIE U NapannenbHbie rpaHn | -

OxnaxaeHwe Buibepute... *



4.

Onuwwurte CXeMy BOJIOKOHHOTO /ia3€epa.

o

3> Boibepure... $

; I

DOKyCUpYHOLLAA NUH3a

4 | Ceetoawvoabl

AKTMBMPOBaHHOE CBETOBEAYLIEE BONOKHO
6| NazepHbii nyy

OnTryeckoe KBapueBoe BONOKHO

7 CeeToOTpaXxatoulee NoKpbITHE
] Topueeoe 3epkano
3awmTHaa 0bonouka
8 Buibepure... s

“

2 Buibepure...



OnuwwTe paboTty pyBUHOBOTO Na3epa Ha OCHOBE CXEMbl YPOBHEW.

0,42 MxM
0,55 mrm
=

0,694 mrcm

i

A PErrrrrze CLLLI PP rrrl rrisrrierrsy

a

1 Boibepure... $

g Bubepere. |

bbiCTpas penakcauus
4 | JlazepHbli nepexoa
Hakauka usnyueHnem

3 Buibepwure... B



6.

Onuwwure pa60Ty rennii-HeoHOBOro Jia3epa Ha OCHOBE CXEMbl ypOBHel;!.

e o e e s v

R,

(e I r777

5 Buibepwure... $

@ Boceprre.

NazepHbii nepexoa 1,15 MKM

6 | Hakauka nytem Heynpyrux CTONKHOBEHWIA
lNMepepaua BO36yXAEHUA

8| PaaviauMoHHOE pacceneHue

JlazepHbivi nepexod 3,39 MKm

4 NazepHblid nepexoa 0,63 MKM

1 Buibepure... $
9 Boibepwure... $
3 Boibepure... $
2 Buibepwure... $



Onuwwure CXemMy MHOTOKaCKaaHOro BON0KOHHOTO YCUAWUTENA.

/ 2 3 4 2 ) 6

6 Boibepure... $
:
W3onatop

5 | CoeawHsollee CBETOBOE BONOKHO

Dokycnpyroume cucTembl

2 | MOLLHbIV YyCHAVBAIOLWIA BONOKOHHDIA Na3ep NepeBoil CTyneHu
CeeToaAnoAbl HaKauku

3 NazepHbiii nyy

4 MOLUHBIV YCUANBAKOLW WA BONOKOHHBIW fazep BTOPOW CTYNEeHU
3a43at0LWniA BONOKOHHbIV nasep

8 Boibepure... $

7 s

Boibepwure...



8.
HazoBuTe npouecchbl NOKasaHHble Ha cxeMe paboTtel CO, nasepa?

£,38 2 /

a3»-q:] —1———-—-’-

02|

a1

0L¢=ﬂ_.....l.__.

(00°)
N; co,

3| Buibepure.. =

g Boscprre.. |

CTONKHOBEHWSA C 3INEKTPOHAMM

6 | KackagHble nepexoapl

Pe3oHaHCHaa nepeaua BO35YXAeHUA
4| NazepHbli nepexoa

OMYCTOLLEHME HUKHETO 1a3ePHOTO YPOBHS
1 "Buibepwre..

4

"

2 Buibepure...



YK2KUTE OCHOBHbIE 3NEMEHTbI KOHCTPYKLMW TBEPAOTENLHOIO HEOAUMOBOIO nasepa -?

3 Buibepure... $

g eoocpre.. |

NaMNa Hakauku

4 | rayxoe 3epkanc pe3oHaTopa
NoAYNpPO3padYHoOe 3ePKano pe3oHaTopa
6| aKTVBHbIV 3EMEHT

U3NYUeHWe Nasepa

3€PKaNbHbI OTpaXxaTens

“»

2 Boibepure...



10.

Mosazare aneuesmu yerpoicras CO;-nnepa ¢ n| MENOR DPCKISKON
y

OcrnanHoi LISLIO MEOKISKHN FEOBGR CMECH, COCTORL

3 CO, Ny He

B COOTHOWEA MEVMERINO 171 SSTRETCS AANGHIT APOAYCIOS SACCOURIIN
ocobesno untexyn CO, eoTopee yxyswmor pabory moepa MoapiocTy, nanyuoemas
© ORI AP SROPRAS B I0VK epax, aocnwraer S0.. 100 8t/u npw psveTpe

e covann 15 o

H

o
N i
(77 -

i

NN

£ N
iy

'

=

Buimycx raIpsoi cwec

Cacrena nakaaot

Bx08 OXTINANOUET XA
HOE IEPKAA0

nEXTPOA

nyroR 3epEano




11.

OnuLKTE CXeMy 3HEpreTUUEecKuX ypoBHer Er~> B KBapLesom

1<] MKC
t=0,7 MKc =
3
980 HM
1 6
545 um 4 t=10 Mkc
980 1M e
7 s
1480 1M
1550 HM

BONOKHE NMPUBEAEHHYHO Ha PUC. T - BPEMA XU3HU COCTOAHUA. .

Boibepure...

Boibepure...

be3biznyuatenbHblii Nepexos
5| Hakauka

JlazepHbiii Nepexos
3 Boibepure... =
1 Buibepure... s
2 Boibepure... :
6 Buibepure... $
8 Buibepure.. B

12.



Pexxum moayavposarHoi# 4oBpoTHOCTY.

Ecan nomectute BHYTPY NasepHOro pesoHaTopa 3aTeop, BHOCALMM

Sonblme noTepu v CHM)Kal'Ou.lHﬁ AO6POTHOCTb PE30HaTOpa, TO NoTEPH

BHOCATCA H3 BPEMA BEVCTBA HaKauky, C TEM yToBLI NoOKasaTtens YyCuneHua

B 3KTUBHOW Cpeae B03pPOC A0 OHEHD BSonblworo 3Ha4Y€HWA, HO reHepayua

He Hauymsanace. B stor NPOMEXYTOK EPEMEHI aKTVIEHAA CPEAd HaKanNIMNEaEeT

SHEPrMio M MHECPCUA AOCTUT3ET MAKCUMaNbHOTO SHaYEHMA. Ecan TENEPD

OTKPBITE 3aTEOP, TO YCAAEHNE OKaXETCA HaMHOro Bbllie NOPOrosoro, 4To

NPpYUBSAET K PE3KOMY BOSPAaCTaHMIO0 MHTEHCUBHOCTH BEIHY>XKAEHHOIO M3AYYEHNA

¥ OAHOBpEMEHHOMY CGPOCy WHEBEPCUK BECNEACTENE MHAYUMPOEZHHBIX NEPEXOA0E.

3anaceHHan B aKTUBHOM BEELWECTEE 3HEPIUA BLIASNUTCA B EMAE KOPOTKOro

(AIIHTEIIbHOCTbiO NOPAAKG HECKOAbKMX nauocexyna) WHTEHCMBHOINC UMNynbCa CBETa.

Uro nokassisaroT guarpammet 1, 2, 3 ana pexvma mogynauvu gobpotHoctu?

———

ai i tpty

Pexum modynupoBanwod dodpomuocmu

2 Boibepute...

Buibepure...

VismeHeHWe ToKa CUCTEMBl HaKa4KK
[eHepauns XOPOTKOro MHTEHCMEHOTO MMMYANbCa CBETa
[ocTvxerve MakCUManbHOW MHEEPCUAY B aKTUBHOM cpeae
Mepexog cucremer B 8036yKaEHHOE COCTOAHMWE
M3MeHEHNE MHTEHCUBHOCTY M3AYYEHUA HAKAYKY
W3meHeHne aoBpOTHOCTY BHYTPY pe3oHaTopa




13.

Aednextop npeacrasnser co60W YCTPOWCTED AAA W3MEHEHWA NPOCTPAHCTEEHHOrO

NONOXKEHWA N33EPHOro ayya. Haunbonblwee NpyMEHEHWE B ONTO3AEKTPOHMKE
H@XOAAT 3NSKTPOONTMHECLKME W aKyCTOONTUHEeCKKne p.ecbnenopbl. Cxema
3NexTpoonTU4ecKoro Aecbnenopa NOKa3aHa Ha pUCYHKe.

1-i kackan 2_-F| Kackag

3-i kacxaa

F |

Uyne Uyne Uyne

OnuwnTe HasHa4YeHre INEMEHTOE 1 VX 0B03Ha4YeHWe,

ﬂsynyuenpenounmomuﬁ KpWCTana 8 KOTOPOM U3AyYeHuUe pasABavEaeTcs,
W 3TV NPpOUECCHl NOBTOPAKOTCA B KaX40M Kackage.
B zaeucumocty ot KOM6MHauMM Hanpnxehu'vi MOXHO NOAYYATL 2i ANCKDETHEIX

NONOXKEHWY B NPOCTPAHCTEE Ny4a Ha Buixoae Aednextopa (i - 4ACAO KacKagos).

06Luee YUCAO MONOXEHWI Niy4a & NPOCTPAHCTEE, AOCTVIXVIMOE B 3NEXTPOONTUHECKOM

aebnektope, coctasnaer N = gd/A, rae N - 4ucno nonoxeHWA Ay4a, @ - MaKCHManbHbli

Yroa oTKnoOHeHWA ny4a, A- ANVHE EO0NHBI.

Ontueckuit MoaynaTop nonspusauvy oBecneynsaeTca NAasHOE W3MEHEHWeE

NoAZPM3aUMKN M3SAYHEHMA NO 33A3HHOMY 33KOHY B KaX40M Kackajge.

Buibepure..
2.

Uynp
3}

BIGEPWTE...

Buibepure.. ©



14.

OcHoBy 3MEKTPOONTUYECKOTO MOAYNATOPA COCTABNAIOT ABA KPUCTAANA OAVHAKOBEIX
DaSMEPOE € E33MMHO MePMEHAVKYARPHLIMY KPUCTAANOTPadUueckumi OCaMM.
310 obecneunBaeT KOMNEHCAUWIO TemnepaTypHeix 3hdexTos. Vismenas ynpasnawouee

HanNpAXeHVE Ha KPUCTBNNAX, MOXHO PEryIMPOBATs Gasy BLIXORHOTO CUTHANE Mo

OTHOWEHMIO K BXxoaHOMY. [lna np HUA W * ®assl 8
VIHTEHCMBHOCTY MCTIONB3YETCA 3HANN3aTOP. VIHTEHCHEHOCTD M3NYYEHWA Ha BbIXOAE
MOAynsTopa 6e3 yyeTa NOTNOWEHNA ONPEAENAeTCA BEPaXEHNEM:

Eauix = Ea sin®(nUyng / 2Uy)
rae Egy, Egu - MHTEHCMBHOCTS M3Ny4eHWs Ha BXOAe U Bbixoae; Uy, - Hanpaxenve
ynpagnexus; Uyn - NONyEONHOB0E HanpsXeHue ynpasnexus. YcrpoiAcTeo

3NEKTPOONTHHECKOTO MOAYIATOPA NPEACTABNEHO Ha PUCYHKE.

OnWLMTe YCTPORCTED 3MEKTPOONTANECKOrO MOAYRTOPa.

5| Buibepure.. 2

Mepseiii 3nekTpoonTHECKuil KpUCTana

3| 3nexTpoaw Nepsoro KpUcTanna
Ontvdecknii aHannsatop

2| Bxogrow ayu
BaixogHo# Ay«

6 34*8‘(7:)0&\& ETOPOro Kpucraana

4 BTOpO# 3neKTPOONTHUHECKMA KDUCTEAN
BETDEpATE

7| Buibepure.. B

15.

Likana SNEKTPOMBIHUTHDIX AN1WH BOJH.

10 10 10”162 10" 19 10%10® 107 10° 10% 10% 10° 102 10 10° 107 1010 0"

0%

4

;

1 1 i 1 1 )| 1 - |

- |

1

1

1

1

)|

1

A

I

YkaxuTe ananazoHbl ANVH BOH.

hanvo | Bbibepute.. & |

|
BuavMbINA Buibepure...
PeHTreHoBcKuiA

WHOpakpacHbIi

YneTpadronetoeblii

lamma Bbibepute... *

2




16.

CneKTp ONTUUECKOINO U3AYy4YEHKA.

1 2 3 4 5
T I E
240 300 400 500 700 1000 5000
LAnwna sons 8 WM

YKaxute AnanasoHbl cnekTpa.

v

Y¥netpaduonetrosbivi UVC

WHdpakpacHbii URC (gansHuiA) | BoibepuTe... *

WHbpakpacHbiv IRB (cpeaHui)
Ynetpadwuonetroebin UVA

Buanvmbin

4
2
1
6
7
5
3
b

YnbTpaduonetoebivi UVB BIBEpUTE. =

WHdpakpacHbir IRA (6avKHWA) BuiGepuTe...



17.

OnTo3anekTpoHHas Napa COAEpPXWT CEETOM3Ay4aTenb ¥ QOTONPUEMHMK, CBASE MEXAY
KOTOPbLIMWA OCYLWECTBAAETCA ONMTUYECKW, 3 INEMEHTHI €8 FaNbBaHN4YeCK® NOAHOCTHIO
passasasbl. ONTONapbl WCNONBL3YIOTCR KaK 3NEMEHT 3NEKTPUYECKOW PassAskW B
UnPOEBIX M UMNYALCHBIX YCTPOWCTBAX, CUCTEMaX Nepejaqv aHasorosoW WHGOpMaLMi,
cucTemax asTomatki, OHu SBAAIOTCRS COCTABHBIM 3NEMEHTOM ONTUYECKUX MUKPOCXEM.

Ha PUCYHKE NOK3saHa CXeMa OnNTonapbl.

Onuwwure cxemy onTonapst.

2 Boibepure...

q Booepre.. |

METANNNYECKNE SNEKTPOALI;
3. | cseTousny4atens;

Npo3paqHbie 3NeKTpoabl (OKCKMa OnoEa);
4.| onmueckas cpeaa (crekno uayv noanmep);

boTONPUEMHVIK.
1. "BuiBepure.. oy




18.

C BO3HWKHOBEHWEM N33epOE MOAEMNECH BOSMOXHOCTb UCMONL3OEAHUA 3NEKTPOMArHTHbIX
konebaHuii ONTVYECKOro AManasoHa B cucTeMax CBAsW. Ho OTKpLiTbie AMHUKM NasepHOW
CEA3N HEAOCTAaTOMHO H3AEXHbLl ¥ MOTEHUMAaNbHbIE BO3MOXHOCTM ONTHMHYECKOW CBA3M CTanu
39 PEeKTMEHO PEanusOELIBATECA NOCAE NOABASHWA B CEPEAVHE LIECTUAECATLIX FOA0E
BONOKOHHbBIX CBETOEOA0E. BOnOKOHHbIE CBETOBOALI ABNRIOTCA OCHOBOW COBPEMEHHbIX
BOJIC. CrpykTypHan Cxema BONOKOHHO-ONTHUYECKOW NHAY CBA3W NOKa3aHa Ha puc.

nepegaryv NPUEeMHMK

1 42143 4 S IH6H 7

Y P

Onuwwure cxemy EONOKOHHO-ONTUYECKON NUHUM CBA3W,

-~
v

8| Bebepure..

8 Booepre. |

BoixogHoe gexogupyrouiee yCcTpoNCTEO

6| Nazep
Koaupytowee ycTpoiictso
7| Yeunurens
PETpaHCAATop
- QoTonpreMHUK
4 Mogynatop

OnTyyeckoe BONOKHO

o

1 Bubepure..

3 | Belbepure... :
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OnTtuueckoe vsnyyeHwe nNp¥ B3aUMOAEWCTEMM C KPWUCTAANOM MOAYNPOEOAHWKA
Y3CTUHHO NOTNOWASTCR, YACTUHHO OTPAXKAETCA OT Ero NOBEPXHOCTH WAY NPOXOANT
yepes kpuctann. MowWHOCTE M3AY|YEHWS NO MEPE NPOXOXASHWA Yepe3 KpUCTann
ybuiBaeT no 3kcnownesuwnansHomy sakoHy: |, = lp(1-R)exp(-ax), rae lp -nagarowas
MOLUHOCTE CBETOBOrO uanydenuns, R - kospduumeHT oTpaxenns, a - Ko3pduumeHT
NOrNOWEHKR.
33BMCUMOCTE KO3DDUUMEHTA MOMACWEHWA OT ANWHBI BONHLI NAASFOLLETO U3NYHEHNUA
Ha3bIBAETCA CNEKTPOM MOrAOWEHUS. TUNUYHBIM CNeXTP NOrAoWEHNA NOAYNPOEOAHUKOE

AOKa33dH Ha puc,

ug, oM
10*

10°
10°

10'
10°

10" % 0 10? 100 h.mxm

MoAacHUTE MexaHn3Mbl NOornoweHua CBETOB0IO U3SAYHEHWA.

-

41 Bubepure.. s

6
coBCTEEHHOE NOTNOWEHNE B PE3YNLTATE NPAMBIX NEPEXOA0E;
1| nornouweHve ceoboaHbIMY HOCUTENSMK 33PAAAa.
PELIETOYHOE NOrNOLLEHWE,

5| coBcTserHOe NOFAOWEHWE NPY HENPAMBIX NEPEXOAAX;
NPYMECHOE NOTNOWEHUE;

3 TBubepure.. O

o

2| Buibepure...
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Onuwure yCTpOﬁCTBO CUUTBIBAHWA MH(bOpMaLWIM C KOMMNaKT-AUCKa.

6 Boibepure... $

s I

CBETONPO3PayYHOE MOKPLITUE, 3alumLLarLiee HaHeceHHY0 Ha CD nHbopMaumo OT NOBPEXAEHNA
7 | Aswratensb, BpallaroLmii ANCK

KOMMaKT- ANCK

9 oTpaxatouee nokpbiThe (3annCbiBaroLLan NOBEPXHOCTb)
3aWKUTHBIA Chow

npeaoMAfoLWAan NpusMa

NnasepHoe yCTpOWCTBO

BnaanHa (nu)

3 dokycupyroLmii 06ekTUB

OCTPOBOK (neHa)

g | MnasepHbli ayu

doToaeTekTOop

11

10

12 Boibepure...

O

O

4 | BuiGepure..

1 Boibepure...

4

@

2 Buibepure...



21.

Ha puc. npeactasneHa cxema roaorpaduueckor sanucm MHoopmaumm.

1 2

[

YKaxuTe 31eMEeHTbI CXEMbI?

Obbekr Boibepute... &
Nasep Boibepure...

6
OnopHbIiA Ayy 4

1
[onorpamma 3

7
OTKNOHAOLLEE YCTPOWCTEO |

5
Aenutens BEiGEPHTE... *

CurHanbHbiA nyy BeiGepuTe...

O
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YCTpoWCTBO UepHO-6en0ro KMHeckKona,

YKaxuTe 3neMeHThl KMHeckona?

HHUTH HaKajIa KaToJia J BuibepuTe... % !
IIPOBOZAIIEE TOKPBITHE
SKpaH 2

3
IIePBBIN aHOJ 2
BTOPOIT aHOJ, 12
3JIEKTPOHHBIN JIy4 ;
VCKOPAIOIINHI 3JIEKTPOJ ;1
BBIBOJI BTOPOTO aHOIa ;O

VIIPaBJIAIONIUN 3JIEKTPOI BuiGepuTe...

O

KaTYIIKH BEPTHKAJIBHOTI'O OTKJIOHEHHA JIYy4Ia Bbibepute...

O

KaTon Bbibepure...

4

KaTYIIKH T'OPHU30HTAJIBHOI'O OTKJIOHEHHA JIVIaA  Bhitepute...

4
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YCTpOWCTBO LUBETHOMO KMHEeCKona.

YKaxute 3n1eMeHTbl KMHEeCcKona.

Macka BuibepuTe... %
DoKyCUpyHoLLasd KaTyLika
5
Macka koTopas 06ecneumnBaeT NPOXOXAEHWE NYUel TONbKO B "cBoU” 3epHa ntoMmuHodopa | 4
E
AHoa 1
6
3epHa alMuHodopa 3
2
SNEeKTPOHHbIE Nyun 3
OTKﬂOHﬂl‘OLU,Me KaTyLUKKN Bbl6eDMTe... a

“»

SNEKTPOHHbBIE NYLUKK Bribepure...
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Haunbonee Wwupokoe NPpUMEHEHWE HAXOAAT FasopaspAfHble MHAVKATOPHbIE NaHenu NepeMeHHOro TOKa, MPUHUMNKaNbHaA Cxema

T
///f %/%
w [ 2
X

KOTOPbIX NOKa3aHa Ha puc.

Nl

h L

YKaxuTe 31eMeHTbl CXeMbl.

b £

AVSNEKTPUK ‘ BoibepuTe... &
aApecHbl 31eKTpPoA

)
CcTeKnonnacTuHa 3

10
3aLLUTHBIW CNOW 1

-
AuanekTpuueckue bapbepsl [

4
3N1€KTPOA MHANKAUWK 8

11
3NEKTPOA WHAVKaLMK 9
CTEeKAONAacTuHa 12

2
KOHTaKTHas niowasnka Buibepute...
AW3NEKTPUK Boibepute... +
NOMUHODOP Buibepute... *

LIOB repMeTusaumum BuibepuTe... *
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[a30pa3paAHas MHAMKATOpPHaA MaHenb NpPeACTaBAseT cOo60V ABE CTEKNSHHLIE NMAACTUHBI, PACMONOXEHHbIE MapannenbHo APYr ApYry W
3arepMeTU3MPOBaHHbIE MO NEPUMETPY TOHKUM C/IOEM CMELManbHOro repMeTuka. Ha BHYTPEHHWUX MOBEPXHOCTAX CTEKAOMAACTUH
PacnonoXeHbl NHOMVHOQOPHLIE 3MEMEHTbI U 3NEKTPOAHbBIE CUCTEMbI, OBPa3syoLWME MATPUUHYIO TPUAAHYIO CUCTEMY YNpaBieHus
oTobpaxeHueMm nHdopmaumn. Mprbopsl HaNOAHEHbl CMECHID MHEPTHbLIX F330B, OBbIUHO KCEHOHA W HEeOoHa, Npw AaBAEHUAX BAUZKUX K

atmochepHomy. Pasnnualot naHenu NOCTOAHHOrO W MepeMeHHOro Toka. [puHumnuanbHas cxema W NOCTORHHOrO TOKa MokKasaHa Ha puc.

e d WA Vd YA Wil fd
AN

YKaxuTe 3n1eMeHTbl CXeMbl.

AUBNEKTPUUECKAA MATPUUHAA PEWeTKA | ByiGepuTe..
aHon Buibepwre...
LLIOB repmMeTu3aumm

TbUIbHaA CTEKNIONNACTUHA

Jinuesan CTeknonnactmHa

Katoa

noMuHodop Buibepurte...

“



Bonpoc Ha ycTaHOBJIeHHEe COOTBETCTBHS.

1.

HasosuTte KBaHTOBbIE nepexoabl COOTBETCTBYHOLWWME PUCYHKAM.

—O—
= = hv
—== hv BeibepurTe... -

—t—m

BbIHy)KD,EHHbIﬁ nepexoa ¢ ucnyckaHnem ®OoToHa

CnOHTAHHbIW nepexoa C ncnyckaHnem ('DOTOHa
—_—( }——n <
CnOHTaHHbIA nepexoi C NornoweHeEM 1 NCNyCcKaHem ¢0TOHa
hv CnoHTaHHbIN nepexoa C nornoweHremM C])OTOHB
BbIHY>XeHHbIW nepexoj ¢ noraoweHrem ¢oToHa
J m
—f "
hv
— Boibepure... <
— )
Ywwupexue cnektpa
B Teepabix aKTWEHBIX EEUIECTEAX YWMPEHWe CeKTpanbHbX AWHWIA HabaropaeTca Buibepure...
Sddekt Ltapka - pacluenieHye ¥ CMELLEHNE SHEDTETUHECKUX YPOBHEN. Buibepure..
Tpw B034€MCTEMN BHELLHErO 3NEeXTPUHECKOrO NoAR
SddexT 3eemaHa - pacliennenve 3HEpreTYeckore yposHa Em Ha Heckoneko Mpw B034€MCTENN BHELIHEro MarHUTHOrO NOAA

~ - W Hi H H “ v uTen I H TKW.
NOAYPOEBHEW Gm. COHPOBO)KABETU YWUpeHueMm CNEKTPanbHOW AWHWK, 3 YvCNo gm ”p EOLHOPOAROCTIE ApUCTaRna enNOBLIX Konebaruax PELiCIk
P

pasanyHBIX COCTORHWM - HasblBaeTcs KPaTHOCTBHO (crenerero) BBIPOXAEHWA YPOEHSA.



3.

[nsa Kakux nasepos NCNOAb3YHTCA Pa3ainyHbIE BUADI Hakaukun?

rasoeble nasepbl

ra30Bbl€ Na3epbl

XKWUAKOCTHbIE Na3€pbl

NoNynpOBOAHWKOEbLIE NA3€Pbl | VIHXeKUNA HEOCHOBHbIX HOCUTENER 3apaaa Yepes n-p Nepexos

rasoeble Nasepbl

MONYNPOBOAHUKOBLIE /1a3€Pbl  ByiGepurTe...

TEEPAOTE/bHBIE N1a3€PbI

ra30Bbl€ Nasepbl

4.

Bbibepure... $

HaKaukKa C NTOMOLLbH ra30B0ro paspaia
rasognHaMmueckKkan Hakauka
OonTHUecKan HakKauka

XMMUUECKana Hakauka
BO36YXAEHME 3NEKTPOHHBIM MYUKOM

O

9

Bbibepure...

O

BbibepuTe...

Ecaum Ha CUCTEMY, COAEPXALYH YaCTvubl M W N, N3AGET SNEKTPOMArHWTHas EBOAHa

€ YacToTOW V ¥ CO CMEKTPanbHOW MAOTHOCTBIO p{V), TO eAUHULEH OObema cpeabl B

npouecce

ycnosue N, bonswe Np,
W, =hvB, .p(WN,

W.- W, =hvB,.p(V)[N,- Nyl

Bma = Brm

Buibepure... $

MOLLHOCTD W3NYYEHUS, BbILUSALIANA U3 BKTUBHOW Cpesb

HaAU4WE B CUCTEME MHBEPCHOM 3aCeNEHHOCTH YPOBHEH,
MOLLHOCTE U3NYHEHWUA B NPOLIECCE BbIHYKASHHOTO M3AYYEHNS
YCNOBWE EbINOAHEHUA COOTHOLWEHWA

MOLLHOCTS MOTAOWEHHAA B MPOLECCE BbIHYXKAEHHOTO NOrNOWEHNS

Wi=hvBpmp (V)N Boibepwre... E
Onpesenvis COOTBETCTBME B ABYX HACTAX BBIPEXEHMA,
YacTotHelit wHTEPEAN, B NPEAEnax KOTOPOTO MHTEHCMBHOCTS Y6 sas0e

no cf ¢ MaKc

WupuHa cnekrp AvHYK, onp cnoH

Buibepure...

Buibepure...
EPEMA XV3HM H3CTULL! B BO3BYXKARHHOM COCTORHMM ECTE BEANYMHA, onuceisaeTca dyrKuver JlopeHLa, KOTOPYHO VHOTAS Ha3HIB3HOT GOPM- GEKTOpPOM

Ha3bIBAETCA WAPUHOV CnexTpaneHoM ankmm Av,

DopMa CrexTPansHON NMHWA C ECTECTEEHHOM LIMPHHON

L Ha3bIBAETCA ECTECTBEHHOM WMPMHOM, KOTOPas NPAMO NPONOPLMOHANbHA EEPOATHOCTU CNOHTAHHOTO NEpexoaa
oGpaTHaa BEPOATHOCTU Nepexoaa.

(o



YKaxuTe NpeACTaBNeHU CUCTEMbI SHEPTETUUECKVX YPOBHEN

&
el
)
azoeaenusie
x4 mo%aué‘ Buibepure... s
220ex006! :
ig— Bbibepure...
~4 lNpeacTasaeHne TPEXYPOBHEBOW CUCTEMbBI SHEPTETUUECKNX YPOBHEN
lpeacTasneHne naeanbHON CUCTEMBI SHEPTETUUECKUX YPOBHEN
lpeacTaBaeHWE peanbHOW CUCTEMbI 3HEPTETUUECKUX YPOBHEN
L j : 4
Buibepure... s
1%

7.

CnpeaenvTe BapuaHTbl TPEXYPOBHEEbIX CXEM?

N
=
Berwyrdennog
UCRYCHANUE
g
E, £ Beibepurte... :
s Z .
//Pe/m%aam Buibepure...
- : & 2 Tun - pabounii Nepexos 3aKaHYMEaeTCA B BO30YKAEHHOM COCTORHUM
3 Tvn - npaMoii pabouuii nepexos
x l} £ 1 Tvn - pabounii nepexos 3aKaHYNEEETCH B OCHOEHOM COCTORHUM
\\Peﬂa/rcaq«m J ' - T " T B
. N,
g &
> Beibepure... s
= Bamyndennge
= ULNYSKanUE
Ny
£
Codopmupyiite onpeaeneHus.
YactoTel KONe6aHwii pe3oHaTOpa HasblBakTCA . BoiGepuTe... s

Boibepurte...
MOAOM.

OnTtnueckuii PE30HATOP Ha3blBAETCA OTKPbIThIM,

B o6bemHOM PE30HaTope MOryT BO36y)KAaTbCR KOnebaHua | ecan oTpaxaruwme CTEHKK ero He 3aMKHYTbI.
TOMBKO C ONpeAeneHHbIMW ANMHAMU BOH, 06pasytoLmne CTOAUYIO BOHY.
CoBCTBEHHbIV TUN KonebaHWi PE30HAaTOPa HasblBaeTCa PE30HaHCHbIMU, 3 KONEeBbaHUA — COBCTBEHHBIMM,




9.

OnpeAenmb TWMNbl PE30OHATOPOE ONTUUECKOro AManasoHa co chepuUecKUMmN 3epKanamu.

“»

- Buibepure...

2 L
/ Boibepwure...

Ry=Rz=1) HEeYCTOWUMBDIV pe3oHaTop
7 KOHLEHTPUYECKUIA
TENeCcKONUUeCcKuiA HeyCTOMUMBLIA pe3oHaTop
NONYKOHLEHTPUYECKWUIA
NOAYKOHOOKaNbHbINA
KOHQOKaNbHbIA

L
A s
R ~4
z -~
) =% SRy Beibepure... a
A L
L
B ok
: / Buibepurte... -
(Ry = 2L, R; = o)
L
2
\ ?1 fz/ BriGepure... s
(Ry=Ry=1L/2)
L
| R
Lo Bribepurte... s

/ (Ry =L Ry = )
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Ha pucyHke npeacTaBneHa TpeXypoBHEBas Cxema.

g

7%\ mé

£8s| | |98y &
Wy

2,

MycTb Hakauka CUCTEMbI OCYLLECTBASETCA OMTUUECKUM NyTeM TOAbKO Mo KaHany 1 - 3, a BHeWHUM BO3BYXAeHWEeM B KaHanax 1 - 2 U 2 - 3 MOXHO npeHebpeub.
KvHeTuueckue ypaBHeHus Ans CTaUMOHapHOTO Cayuas ByayT UMETb BUA:
dNy/dt = p,B ;N = (p, B3 + Sz ~ A3)N; =0,
dNy/dt = S3N; =S3 N, =0,
N, +N;+N; =N,

Kakvie 3HaueHua NnpuBefeHbl B YyPaBHEHWN W KaKUe NapameTpbl YUUTbIBAHOTCA?

BoibepuTe...

Boibepure...

CKOPOCTb NOTAIOLWEHUA U3NYUeHUs
Az1N3 MAOTHOCTb U3yUEHUA HaKauku

KOHLIEHTPALWA UacTuL Ha YpOBHE n
S32N3 CKOPOCTb PENaKCaLMOHHOTo Nepexoaa

KO3bOUUMEHT SIHLITERHa ANA CNOHTAHHOTO NepPexoAa

B CKOPOCTb CMOHTAHHOTO M3NYUYaTeNbHOTO Nepexoaa

BN, | CKOPOCT® BIHYXASHHOIO U3y UaTENLHOTO NEPEXOAa
PrB13 | 03puLimenTbI SiHLUTEHA 418 BbIHYXAEHHbIX NEPEXOOB
P BoibepurTe... s
Ny BuibepuTe... &
Sz1N2 BuibepuTe.., g

11.

3aBUCMMOCTE OTHOCUTENBHOW HaceIeHHOCTH ypOBHEﬁ OT NAOTHOCTU HakKauky anda TpeXyDOBHeBOﬁ CXEeMbl.

/K
1

bt 14 -
2ty )<
it/
25 e
L

Onpegennte napameTpbi?

ANpop | Buibepurte... s

el boceperc.

WHBEpPCKA HaceNeHHOCTU Mexay yposHamu E2 n E1 (N2 > N1)
pared NOPOr Hakauky no UHBepCcUm
nopora Hakauku no reHepaumm

12.



Cdopmupyrite onpeseneHuns.

YacToThl KonebaHwmii pe3oHaTopa Ha3blBatoTCAa
OnTnueckuii pe30HaTOP Ha3biBAETCH OTKPLITbIM,
B o6bemMHOM pe3oHatope MOoryT Bo36yXaaTbca konebaHwa

CoBbCTBEeHHbIV TUN KonebaHWii pe3oHaTopa HasblBaeTca

Buibepure...

Boibepure...

MOAOMN.

ecau OTPaxaroLue CTeHKM ero He 3aMKHYTbI.

TOMBKO C ONpeAeneHHbIMW ANMHAMU BOH, 06pasytoLmne CTOAUYIO BOHY.
PEe30HaHCHbIMY, @ KoNebaHua — COBCTBEHHbIMU,

13.

K ey COrNacoB3HHOCT (i

PP npo B0 Bp

P P sy

¥ B NpOCTpaHcTEe koneBaTenbHbIX ¥ EOAHOEBLIX Npoyeccos. Ons Menpomammnoﬁ BOAHBI

MOXHO ONPEeAennTe 483 HE3ABMCAMbIX MOHATUA -~ NPOCTPAHCTEEHHYIO ¥ EPEMEHHYO

KOrepeHTHOCT, 104 NPOCTPaHCTEEHHOI KOrepeHTHOCTEIO NOHVMAIOT KOPPEAsLNI0 $a3

3NEXTPOMArHUTHBIX BOMIH, UCMYWEHHbIX U3 ABYX PasANYHbIX TOHEK UCTOYHWKE B OAVUHAKOELIE

MOMEHTBI

PP

D Moga ep 0 Korep TbHO NOAD a3

3N1EKTPOMArHUTHbIX BOAH, WCNYWEHHbIX U3 OAHOW W TOV XE TOYKN UCTOUHMKE B pasanyHbie

MOMEHTBI EPEMEHM.
HanpasnenHOCTb ONpeaenseT pacXoAv¥MOCTs CEETOBOMD My4Kka § MPOCTPAHCTEE !
X3paKTEPUSYETCA MAOCKUM MAW TEAECHBIM YTAOM, E KOTOPOM PaCcnpOCTPaHAETCA

Bonbwas wacTe U3ny4eHuA.

ﬂpxocna VCTOYHUKE 3AEKTPOMArHUTHbIX BOMH €CTh MOWHOCTD U3AYHEHWA, NCNYCKaeMoro

€ EAVHULE! NOBEPXHOCTY B EAVHUYHOM TENECHOM YIAe B

y ol p . OHa umeeT p pHOCTb (BT/M2 + cp) ¥ Ha3biBaETCA TaKxXe

3HEpreTVHecKor APKOCTIO.

Hap;uw C APKOCTBIO ANA ONUCAHMA SHEPTETAHECKUX XapaKTEPUCTUK N33EPHONO U3NYYEHUA

P P P

HaCTO UC yIOT TaKue KaK Tb M3ny (venpepuistan u

Has)

¥ 3Heprus vsnyueHus. NocneaHan XxapakTepusyeT SHEPTMIO, NEPEHOCHMYHO CBETOBLIM MOTOKOM,

] 6 x

Onp r coo i

X = (Imax - Imin)/(Imax * Imin), rA€ Imin ¥ Imax -- VIHTEHCMBHOCTU B MUHIMYME 1 MaKCHMYME

MHTEPHEPEHLVOHHBIX NOAOC.
8p = 244)\/d npu gnameTpe oteepcTua d » A

84 = 2\ndyp , rae dp -- AMameTp Nyuka B Hanbonee y3KOM ero YacTv,

By = B/Av, rae Av - wuprHa nazepHOW AvHUM B repuax.

Buibepure...

Buibepure...

CreneHs B3avMHOM KOr€peHTHOCTM

AndpaKuvoHHan PacXOAMMOCTS rayccosa ny4ka

CnextpansHas SpKocTs

Yron AndpaKunoHHOV PacxoANMOCTY (NOJ KOTOPBIM U3 OTEEPCTVA BMAEH AMAMETD NEPEOrO TEMHOTO KONbLa).

Buibepure...



14.

Ha PUCYHKE NPEACTABAEHE TPEXYPOEHEEAA CXEMaA.

A8 A

MycTb Haka4ka CUCTEMbI OCYLLECTENRETCA ONTAYECKUM MyTeM TOALKO no kaHany 1 - 3,
a BHeWwHWM B036yKAeHMeM B kaHanax 1 - 2 u 2 - 3 MoxHo npexebpeys.
Kunetuueckvie ypasHenna gns CTaumoHapHoro cayyas byayT umeTs sung;
dNy/dt = pB ;3N = (pB3 ~ Sy ~ A3 )N; =0,
dNydt = S;N; =Sy ;N> =0,
N, =N;=N; =N\,

Kakue 3HaueHus NpUBEEAEHbI B YP3BHEHWMM W KEGKWE NapaMeTpol y*-IVlTbIBBI'OTCR?

A Bribepure... $

0

NAOTHOCTD U3NYYEHWUA HAKa4KK

PuB13N1 | x0o3ddPuumneHTE SHHWTENHA ANA BbIHYKAEHHbLIX NEPEXOAOE
CKOPOCTb CNOHTAHHONC U3NYYaTENEHOrO NEPEXOA
PxB31N3 | cxopocTh BsIHYXAEHHOTO U3NYYaTENLHOMO NEpexoaa
KOHUEHTPaUWA YaCTUL, Ha YPOBHE n

KO3QOMUMEHT SVHWTERHA ANA CNOHTAHHOMO NEPexoaa
CKOPOCTE NOTNOWEHUA U3AYYEHWNA

CKOPOCTh PENaKcauMoOHHOTO Nepexosa

AziN3

Na

o

Sz1N2 Bumbepure..,

o

B Bribepure...

“°w

S32N3 | Buiepure..

15.



ONLIATE B4ALI ONTUHECKHX BOAHOSOROE.

BuibepiTe...

Buibepire...

50 mrm

125 mxm

420,37

10 mam
125 mnm

M )
A & 1% BeibepuTe...

50 mum
125 mnm

s0e

HEIM Ny <EnpenomaeHEN

16.



Monekyna CO» npeacTasnseT COB0W NMHENHYIO CUMMETPUYUHYH MOaeKyly. B Heli BO3MOXHbI
TPW TMNa KonebaTenbHbIX AsvXXeHWi (puc.). IM COOTBETCTBYHOT TPW KoiebaTenbHble MOAbl
:a) vq; 6) V> 1 B) v3. Moza 6) ABaxKAbl BIPOXAEHa: KonebaHua MOryT NPOUCXOAWTL Kak B
NAOCKOCTY PUCYHKA, TaK U NepneHAnKYAspHO 3ToW naockocTu. KonebatenbHoe cocToaHue
MOJEKY bl ONWUCLIBAETCA TPEMSA KBAHTOBbIMU UMCAAMU G4, (2 U (3, KOTOpbIE ONPEAEnsatoT
UWCAO KBAHTOB C COBCTBEHHbBIMM YacTOTaMW V4, Vz U V3 B KaXA0N KonebatenbHOW Moae.
CooTBeTCTBYHOLWWI KonebaTe/bHbil YPOBEHb 0603HAUYaETCa 3STUMY TPEMA KBEAHTOBbIMWU UMCIaMK
B NOCNEA0BATENbLHOCTY G4, > U 3. CNpaBa BBEXY NpY KBAHTOBOM UMCAE ¢, CTaBUTCA
AONOAHUTENbHBIA MHAEKC |. OH BO3HWKAET BCAeACTBME BbIPOXAEHWA MOAbI 6) U yKasbiBaeT

Ha ONpeaeeHHYH KOMBWHALMIO 3TUX ABYX KOAEBaHWUA.

0 c 0
a
I Y0 "ry ,i
|
0
|
| ezt |
]

3=7-10"ry

Onpepenute Ha3BaHUA MOA?

B) | BuibepuTe... $
2
AehOopMaUnOHHasA

6) | acMMmMeTpuuHasa BaneHTHadA
CMMMETPUUHAA BaNeHTHanA
KonebartenbHas

17.



CuctemMbl oTOBpaxeHns MHGOpMaLvu Ha OCHOBE NOAYNPOBOAHUKOBbLIX CBETOAUOAOB

ANS 3KpaHOB 60/bLUMX pasMepoB. Takue CucTembl CTPOATCA U3 OTAENbHbLIX CBETOAMOAOB,

KOTOpbIE TPYNNUPYIOTCA CHauana B MUKCEAW, a 3aTeM B MaTpuuy NUKCenew.

Ykaxure XapakTepUuCTUKM TakKuxX CUCTEM.

PasMep NUKCcenAa

cnna coeta kparos

CBETOAMOA CMHWA
CBETOAWOA 3eneHbli
BbIXOAHAA AuarpamMma

CBETOANOA KPacHbIV

CoxpaHute  OT0Bpa:

18.

BeibepurTe...

630 - 670 HM

a0 100 rpaaycoe

ot 3 o 50 mm

1000 -1250 kanaenn/m2
80 50 rpaagycos

3000 -3500 kanaenn/m2
515-530 Hm

Ao 160 rpaaycoe

430 - 470 Hm

o7 3 40 5 MM

A0 3 MM

300 -350 kaHaenn/m2

-
A

E’l‘lpﬁBlﬁTb Vi 33BEPLWKTL 3akpmb nps




YKaxuTe Kakue XapakTepucTukn CBeTOANOA0E NpUBeAeHbl Ha pVIC}/HKaX?

I
Pz,’r:lusr/un ﬂ GaAsg gPo,4 B8, KA /M2
-
= 400}
4 = /2 T-'-'300A’
300
3 =
2} : GaPr i B
1
i m 7 700}
0 / (| 1 | ]
609 700 800  A,HM 0 4 8 IMA
a) J)
6) Boibepure... :
2)
CeeToBble
BonbT-amnepHsble
SbOEeKTUBHOCTH
Coy_ CNeKTpanbHbie NpaBwAbHbIE OTBETbI  OTNPABUTL U 33BEpLL




19.

MoKazaTb OTIMUNTENBHBIE CPABHUTE/LHbIE XaPaKTEPUCTUKI MOAYNPOBOAHVKOBbIX
CBETOAVOA0E ¥ Na3epoB.
[nga uener ONTO3NEKTPOHMKY HaMBONbLLUIA UHTEPEC NPEACTABNAIDT N33EPbl, U3AyYaroLlme

B BAnXHeW nHdpakpacHOW 06aacTy, B KOTOPOW KBapLieBble CBETOBOABL! MMEHT HauMeHbluWe NoTepu.

MonynpoBOAHVKOBBIE 133€Pbl | BriGepuTe... s

Ceetoavoas

HE KOrepeHTHOe u3fyueHue
MonynpoBOAHVIKOBLIE Na3epbl | 60/bLIaA CNEKTPaAbHaA WMPUHE AMHKUK n3nydeHua - 10 - 50 HM
wupuHa amdum usnydenus 0,01 - 0,1 Hm
Ceetoanoabl BbICOKaA HanNpPaeAeHHOCTb U3NYUYeHUA
HW3KasA HanpaBAeHHOCTb U3NYUEeHUA
KOTEPEHTHOE U3yueHue
Bonee HU3KME UacToTbl MOAYAALN
VIMEFOT MEHbLUYIO APKOCTb

CeeToavonbl

MonynpoBOAHKKOBLIE Na3Epbl

“

Ceetoauoas! BoibepuTe...

Ceetoaunosbl BuibepuTe...

O

20.

Ha pucyHke npueegeHsl ycTporcTeO (a), cxeMa (6) 1 BbIXOAHbIE XapakKTepUcTuky (B)

6vnonspHoro GoToTpaH3nuCTopa.

—_—
Iy, MA
4

2
1
fe—t—"
0 2 K& 6 Uyg,B
Iy 8)

OnuwmTe cxeMy BKAHOUEHKSA, AeACTBNE CBETOBOTO 06AyUeHKs, OBLLNIA

KO3OOULMEHT YCUNEHNA TPEH3UCTOPA, CBETOBLIE XapaKTEPUCTUKM.

4. CeeTOBbIE XapaKTepucTUKu BuiBepure...

3. OB KOSOOULMEHT YCUAEHUA TPaH3NCTOPa ek A
COOTBETCTBYET CTATUUECKOMY KO3DOMUMEHTY Nepeaaurt no TOKY B CXEME C OBLUMM SMUTTEPOM.

2. [lefictBre CBETOBOTO 06ayUeHUs JlvHeHbl TONbKO B OrPaHUeHHOW 06AacTv CBETOBbIX NOTOKOB.
Bbi3blBaET reHepaLuio HocuTenei 3apsaja B 061acTi 6asbl KONNEKTOPHOTO Nepexoaa.
1. CxeMa BKAKOUYEHUA C o6wmm 3MuTTepoM, 6asa ceoboaHa.

21.

Kakue dusnueckve 30GeKTbl UICNONB3YIOTCA B MOAYNALIMOHHbIX YCTPOWCTBAX U UEM OHU XapaKTepusyrTca?

Marnutoontuueckuii 3dpdekt Beibepute... ¢

DOTO3OPEKTEI, NPUBOASLLME K USMEHEHWIO ONTUUecKVX [Iiels S

XapaKTepUCTUK BelLecTsa. 30 ekt GOoTONPOBOAVMOCTH.

370 M3MEHEHUE ONTUUECKMX CBOVICTE BELLeCTBa NOA AeNCTBUEM MArHUTHOTO MONS.

XapaKTePU3YHTCS BO3HUKHOBEHVEM OMTUUECKON aHU30TPOMNUM B BELLECTBE MOZ BO3AENHCTBUEM BHELUHETO 31EKTPUUECKOTO NOASA.
XapakKTepuCTUK BELLECTBA. DOTOXPOMHBIV 3OEKT (M3MEHEHME OKPACKM UV NPO3PAaUHOCTY BellecTsa NoA AeiCTBMeM CBeTa).

doTokpUcTanamueckuii 3odeKT (KpUcTanamsaums aMopdHOro BelecTsa noj AeiCTBneM Ceeta).

pwTET: ~

mOTOBq)q)eKTbI, NpuBOAALLIME K USMEHEHWIO ONTUYECKUX

SnekTpoonTuyeckue 3GOeKTbl

DoTo3(PeKThl, NPUBOAALLNE K U3MEHEHNIO ONTUUECKNX

XapaKTepUCTVK BELLECTBa. Beibegre: ¥



22.

OnuLINTe YTO NPOUCXOAUT NPW BNEKTPOONTUUECKUX ¥ MATHUTOONTUUECKOM 3dhdeKTax.

YkaxuTe K KakoMy 3GdeKTy UTo OTHOCUTCA?

Mokazatens MPENOMIEHUA NMPONOPUMOHANEH KE3APATY HaNMpPAXKEHHOCTWU 3/IEKTPUYECKOTO

nons: Ny =N + r B2 Bribepure... s

TAE I, - 3/1eKTPOONTUYECKaA NOCTOAHHAA,

Caeur haz Mexay ONTUHECKVMU CUTHANAMM Ha PacCTORHWM | ONWCHIBAETCA BbIpaXeHeM:
A = 2nr, B2 Buibepure... s
= 2nr B2 .

Moa BEAVAHMEM BHELHETO MOAR OAHOOCHLIV KPUCTanA NpuoBpeTaeT CBOWCTEA ABYXOCHOIO U Npu

NPOXOXAEHWWN B HEM CBETOBOV BOMHO HEKOTOPOTO PaCCTOAHMA | Bo3HMKasT pasHocTe gaz

Beibepure... $
MeXay OBbIKHOBEHHbBIM U HEOOLIKHOBEHHBIM Aydamu:  Ag = (2rm3r,,EI)/)\ RepH

B pesyastate NoONApU3aUna BXOAHBIX ¥ BeIXOAHLIX CUIHaNOE OKasbiBaeTCcA pa3nuunoﬁ.
JluHeiHo NONAPU30BaHHAA BONHA MOXET ObITb NpeACTaBneHa B Buae CyMMbI ABYX BOMH

pamwuuoﬁ nonspvzauun. B MarHWTHOM Mose NokKazatenu NPenoMISHUs 3TUX ABYX BOMH

o

OT/IMYAKOTCA, NO3TOMY MOC/E NMPOXOXAEHNA HEKOTOPOro PacCTOAHUA | BOZHMKaET PasHOCTb Beibepure...

daz 3Tux BoAH, paeHas: A® = (n, - nwl/c
PazHocTe nokazarteneli NpenoMASHUA NPONOPLMOHANLHAE MHAYKLUMN MarHUTHOTO NOAA.

Mpu pacnpocTpaseHnn CEETa BAO/bL OCY Z B OAHOOCHOM KPUCTANE CKOPOCTL CBETA

He 33BUCUT OT XapaKTepa Noaspvaaummn. ECv Xe K KpUcTanny NpuaoXKvTs 31eKTpUYeckoe

NoAe, TO PABEHCTEO MOKA3aTeNel NPENOMEHWA HAPYLLAETCA U KPUCTAN/ CTaHOBUTCA

ABYXOCHBIM. M0Ka3aTeNk NpeoMeHVA ANA 0BLIKHOBEHHOM BOMHB! MO OCK Z U3MEHASTCA Buibepure... $

JMHEVHO C HAaNPAXKEHHOCTLH SNEKTPUYECKOTO NOAS:

Nog) = No + ME T4 1y - 31eKTPOONTUYECKan MOCTORHHAA, Ny - NOKA3aTENL NPENOMAEHNA

B oTcyTCTRMe Nons, E - HaNPAXEHHOCTL 3NEKTPUYECKOTO NONA.

SnekTpoonTuueckue 3dhheKTsl CONPOBOXKAIHOTCA ABNEHVEM ABOWHOIO NyUYenpenoMaeHus,

TO eCTb pPaclienieHem NPOXOAALLErO CBETA Ha Ba Ay4a. 3TU Nyui, HazbIBaEMbIe

Buibepure... $
0BbIKHOBEHHLIM N HEOBLIKHOBEHHBIM, PacNPOCTPAHAKITCA C Pa3/IMYHLIMU CKOPOCTAMM

1 MO PasHOMY MO/JAPU30BaHBI.

dnekTpoonTiyeckue 3GGEKTs XapaKTepysyHOTCA BOSHUKHOBEHMEM ONTUUECKOI aHU30TpONvK

B BELUECTEE MOJ BO3ASMCTENEM BHELUHETO INEKTPUYECKOTO MONA, B PE3YNLTATE YErO U3MEHAETCA Bblﬁepme...

o

AVIDNEKTPUYECKaa NPOHMLEEeMOCTe ¥ NOKa3aTe/lb NPEAOMAEHWUA BELECTES.

23.

Bblgenute Anoabl € BbICOKVM BbICTPOAEICTBMEM M OMULLWNTE UX OCOBEHHOCTH?

WHXEKUNOHHbIE POTOANOALI Boibepure...

$oToANOAbl Ha OcHOBe 6apbepa LUoTky, e S
0O6naaatoT Manolt UyBCTBUTENBHOCTBIO.

NaBMHHblE HOTOANOABI OT/NINUAIOTCA OUEHb XECTKUMU TPEBOBaHVAMM K CTaBUABHOCTU HAaNPAXEHWA NUTaHWSA U TeMnepaTypsbl.
Ycunenwe GoTOTOKa MOXET AOCTUraTh HECKONbKUX MOPAAKOB BENNUMHBI, @ UyBCTBUTENbHOCTE 100 A/Am.
QOTOAMIO/bI HA OCHOBE FETEPONEPEXOAOE  BpiGepuTe...

“»

$OTOAMOABI C p - { - N CTPYKTYPOWA BoibepuTe...

“»

“»

GOTOANOABI B pT-N-p CTPYKTypax BoiGepuTe...

24.



Mo,qynuum Na3epHOro U3NYy4YeHUA 3TO USMEHEHWE OQHOTO UAM HECKOAbKUX NapameTpoe
W3NyUYeHUA N0 33AaHHOMY 3aKOHY B MPOCTPAHCTBE W/UAW BO BpEMEHU. 3aKOH U3MEHEHMA
MOAYyAMpyeMoro napameTpa 06bIYHO COOTBETCTBYET nepe,qasaeuoﬁ WHOOPMaLMK.

BeezieHie HOOPMALIMY B 1a3EPHOE U3NYUEHVE BO3MOXHO Pas/IMUHLIMI CNOCOGaMM.

MOXHO MOZYMPOBaTh HPOPMALIMOHHBIM CUTHAOM UHTEHCUBHOCTD U3/lyUEHWS, UacToTy,
bazy u noaspusaumio. Haubobluee NPUMEHEHE MMEET aMNANTYAHAA MOAYAALMS U3-3a
NPOCTOThI KOHCTPYKLIAM COOTEETCTBYHOLIMX YCTPOACTE. OAHUM M3 BaXHbIX NapaMeTpos
MOAYNATOPa ABASETCA FYBUHA MOAYAALMM, ONPeAenieMan aMNAMTYAHbIM 3HaUeHeM
BbIXOAHOTO CUrHana:

M = (Emax - Emin) / (Emax + Emin)

OnuwuTe MOAYAALMOHHbBIE YCTPOCTBA 1 X CBOWCTBA.

PeLeTkU Bribepure... =

NPOCTPAHCTBEHHO-BPEMEHHBIE MOZY/ATOPD! ke S
OTKNOHAKOT U3NyueHune

npv3Mbi YCTPOIACTBa ANA MSMEHEHNA BO BPEMEHM NPOCTPAHCTBEHHOTO PAaCNPEAENeHNs MHTEHCUBHOCTY, (asbl UM NOASPU3ALIAK MYUKa Na3EPHOTO U3AYUEHNA.
pasnaratoT B CNeKTp

AepnekTopbl YCTPOWCTBA ANS USMEHEHUS BO BPEMEHV NONOXEHUS NYUKa Na3epHOro UsNyUeHus.
YCTPOVACTBa AN MSMEHEHNA NO 33aHHOMY 3aKOHY BO BPEMEHM OAHOTO UAM HECKO/bKVX NapPaMETPOB 1a3ePHOTO U3/lyUeHus.

MOAYNATOPb! BeiBepure... Bl

25.

[Mpubopsl, paboTarolye B pexxume redHepaumm ¢oto3/1C, HaxoaaT WMPOKOE MpUMEHEHKUE

B CMCTEMax KOHTPOAA W YNpaBAeHWa C UCMOAb30BaHWEM CBETOBbIX MOTOKOB.
[Mpy 3TOM pabouel BEIWUMHOM ABASETCA AMBO TOK KOPOTKOrO 3ambiKaHug, 1nbo
HanpsaXeHWe X0N0CToro xoaa. BaxxHoW o6nacTbto MCNOAL30BaHWA Takux Npubopos
ABNAETCA Npeobpa3oBaHue CBETOBOW 3HEPTUM B 3MEKTPUUECKYHD (CONHeUHble 3AeMEHTbI).
BaxHellwmMMKU napameTpaMut COMHEYHOro Npeobpa3oBaTens SBAAIOTCA BbIXOAHAA MOLLHOCTB,
KO3QDUUMEHT NONE3HOIO AEWCTBUA W WMHTepBan pabouwx Temnepartyp.
1. Yem onpegenserca BbIXOAHAS BbIXOAHAA MOLHOCTb?
2. OT yero 3aBUCUT KOSDOULIMEHT NOAE3HOTO AeUCTBUA?

3. HazoBuTe OCHOBHOW MaTepuan Ana CoOAHeuHblX 3aemeHToB U KI/, peantHbix npeobpasosarenein?

3. BoibepuTe... —

W Boccpre. |

OT KO3QPUUMeHTa NOrNoLLeHNa CeeTa

3. | HaHeCceHWsa NPOCBETAAOLLErO NOKPLITKA

= 20%

2. | WMPUHBI 3aNpeLLeHHOI 30Hbl NONYNPOBOAHMKA
KpPeMHWU

TOKOM KOPOTKOrO 38MbIKaHWA

HaMPsXEHUEM XONOCTOTO XOA3
2. TBEBEpATE..

AL

“»

2. Bbibepute...

HlIkana OUCHUBAHUA pe3yibmamoe mecmupoearui: B COOTBCTCTBUU C

JEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHUHTOBOM CHCTEMOUN OILICHHMBAHHE



PE3YJIbTATOB HpOMe}ICYTO‘{HOﬁ aTrTeCTalnmu 06y‘IaIOHII/IXC$I OCYHICCTBJISICTCSA B

pamkax 100-OamnbHOM  IIKaimbl, TpPU OTOM MAKCUMAaJbHBIA Oamn 1o
IPOMEXKYTOUHOM aTTecTaluid OOy4aloluXxcs MO O4YHOM ¢opme o00ydeHHS
cocTaBiisieT 36 0aioB, MO OYHO-3a0YHOM W 3a04HOM (popmam oOydenus - 60
0aitoB (yctaHoBlieHO nosioxenuem 11 02.016).

MakcumanpHbId Ol 32 TECTUPOBAHUE MPEACTABISET COOOM Pa3HOCTh
JIBYX YMCEJ: MAaKCUMAJIbHOTO Oaiia Mo MpOMEXYTOYHOM aTTecTaluu JUisl JaHHOU
dbopmbl oOyuenus (36 wmnmum 60) W MakCMMaabHOTO Oayuia 3a penieHue
KOMITETEHTHOCTHO-OPHUEHTHUPOBAHHOM 3a71a4 (6).

bann, nmomydeHHblt 00y4aromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OasI;IoM, BBICTABIICHHBIM €My 3a PEIIeHHe KOMITETEHTHOCTHO-OPHUEHTUPOBAHHON
3aJlayu.

OO0mmii 6am1 o MPOMEKYTOUHOM aTTeCTallMd CyMMUpYeETcs ¢ Oaiamu,
MOJIYYCHHBIMA ~ OOYYalOMMCS IO  pe3yiabTaTaM  TEKYIIEro  KOHTPOJIS
YCIIEBAEMOCTH B TEUCHHE CEMECTPa; CyMMa

0an108 nepeeooumcs 6 OUEeHKy no wkaie (yKazamov HYHCHOe: NO 5-
0anibHOU WiKane uau OUXOMOMUUECKOU WIKale) CAeoyiouum oopazom

(npueecmu 00Hy U3 08yX HUMICECAEOYIOWUX MaAOIUY):

CoortserctBue 100-0auTbHON M 5-0aJUILHOM KA

Cymma 6annoe no 100-6annvuon wmkane

Ouenka no 5-oannivHoil wKaie

100-85

OTJINYHO

84-70

XOPOILO

69-50 YIOBJIETBOPHUTEIHHO
49 u meHee HEYI0BJIETBOPUTEIBHO
Wi

CootserctBue 100-0aIbHON M JUXOTOMHYECKOM IITKa

Cymma 6annoe no 100-6annvnon wkane

OuenKa no OUXomomMu4ecKol uiKane

100-50

3a4TCHO

49 1 meHee

HC 3a4TCHO

K'pumepuu OUCHUBAHUA pe3)ibmamoe mecmupoeanus.

Kaxnprit Bompoc (3amanue) B TeCTOBOM (pOpMe OIICHWBAETCS MO TUXOTOMHUYECKOW IIKaje:

BBITIOJTHEHO - 2 §aJ1J1a, He BBITTOIHEHO - 0 0aJ1710B.






