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NMpeaucnosue

Hacrosias KHUTa TpeJHa3HaYeHA B IEPBYIO oUuepeb B KauecTBe
yuebHOTrO0 Imocobus a1 cTyaeHToB ciernuaabaocTu 210200 «IIpoekTu-
pOBaHUE U TEXHOJIOTUA 3JIEKTPOHHBIX CPEJICTB» , TO €CTD IJIsI CTYI€HTOB,
Ubs JaTbHENIad IpaKTUUecKasd JeATeIbHOCT OyIeT CBsA3aHa, TPEK /e
BCErO0, C CO3JJaHMeM 3JIEKTPOHHBIX (DYHKIIMOHAJIbHBIX Y3JI0B, OJIOKOB
¥ CHCTEM d3JIEKTPOHHO-BBIUKCJIUTEIbHBIX cpeacTB. HeobxogumocTh
oITpeIeJIeHHOTO YPOBHSA 3HAHUIN 0 PYHKIIMOHAJBHBIX y3JIaX IPYTUX
TUIIOB BO3HUKAET B IPAKTUKE, KOTIa paspabaTeiBaeMoe 3JeKTPOHHO-
BBIUMCJIUTETHHOE CPEICTBO COAEPIKUT eIIe PAJ COCTABIAIOIINX B BUE
MeXaHUUYECKUX, JJIEKTPOMEXaHNUECKUX, ONTUKO-3JIEKTPOHHBIX U
Ipyrux y3aoB. Takaa He0OXOAUMOCTH MOYKET BOBHUKATH BO BpeMA
KYPCOBOTI'0 ¥ JUIIJIOMHOT'O IIPOEKTUPOBAHUS, a TAKIKE HA PASIUIHBIX
aramax paboThl MOJIOJBIX CIIEINAINCTOB.

Kuura Taksxke MoKeT ObITh IOJI€3HA CTYJeHTaM APYTUX POACTBEH-
HBIX CIIEITNAJbHOCTEMH:

a) 210100 «Dy1eKTpOHNKA U MUKDPOIJIEKTPOHUKA » ;

6) 210104 «MuKposIeKTPOHUKA U TBEPAOTEIbHAA dJIEKTPOHUKA » ;

B) 210107 «dJeKTPOHHOE MAIITMHOCTPOCHUE » ;

r) 210108 «MukpocucreMHas TEXHUKA» }

nm) 220200 «ABTOMaTH3aINg U YIIPABJIEHUE» ;

e) 220201 «Yupasyienue u nHGOPMATHKA B TEXHUYECKUX CUCTE-
Max».

ITo MHeHMIO aBTOPOB, KHUTA MOJKET OBITh TaK)Ke MCIIOJIH30Ba-
Ha MOJIOABIMHU CIeIHaiiCTaMMt, 3aHUMAKIIUMUCI pPadpadoTKoi
SJIEKTPOHHO-BBIUNCIUTEIbHBIX CPEJICTB, U3MEPUTEIbHBIX IIPUOOPOB,
CHCTeM aBTOMATUKHU U TEXHUYECKOH KNOePHETUKY B KaUueCTBEe OJHOTO
U3 IePBBIX ITOCOOUI ITepe]; OCBOeHUEM 0oJiee AeTaJIbHBIX U YIJIY0JIeH-
HBIX NCTOUHUKOB MH(POPMAIIUU.

B KHUTE pacCcMOTPEHBI JIUIIH OITHUKO-3JI€KTPOHHEIE y3Jbl. IToaro-
TOBKA K U3JAHNIO IMEHHO 3TOr0 BBIITyCKa 00yCI0BIeHA HAanOOIbIIei
CTeIleHbI0 TOTOBHOCTH MaTepuaJia. st paccMaTpuBaeMbIX y3JI0B IIPHU-
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BeJIeHBbI KPaTKYe CBEeIeHU s O CEPUITHO M3TOTABJINBAEMbIX U3AEINAX. B
TeX CAydasax, KOT/Ia y3eJ ABJIAETCA MPENMYIIeCTBEHHO BCTPANBAEMbIM,
TO €CTh KOTZ]a HeOOXOQUMO €T0 KOHCTPYHUPOBATh, IPUBEeHBI KPAaTKUe
CcBeIeHus 00 MCII0JIb3YEeMbIX MaTepuaIax.

B kauecTBe mpuMepoB y3JI0B X YCTPOMCTB BO BCeX pasfesax IIpu-
BeJleHbI Y3JIbI U yCTPOiicTBa nmepudepuiiHoro obopynopanus IBM;
Y3JII U3MEPUTENbHBIX IPHUO0POB, UCIOJb3YEeMbIX B PA3JIUUYHBIX 00-
JIaCTAX; Y3Jbl aBTOMATUYECKUX CUCTEM yIIPaBJIEHUA 00bEeKTaMU 1
IIpoIleccaMu.

ABTOpEHI OTHAIOT cebe OTUeT B TOM, UTO B KHUIE CO CTOJIb Orpa-
HUYEHHBIM 00beMOM IPAKTUYECKU HEBO3MOYKHO I'TYOOKO OCBETUTH
BCe BOIIPOCHI, CBSI3aHHBIE C Pa3paboTKOM BCero KOMILIeKca OITUKO-
BJIEeKTPOHHBIX y3JI0B. COBOKYIIHOCTH CBEJIEHUI, COMEPIKAIIUXCA B
9TOII KHUTe, HY;KHO HaBEPHOE CUUTATh HEKOTOPHIM BBEJEHUEM IJIA
TeX, KTO PEIInJ IOCBATUTH ce0d TeXHUYECKOMY TBOPUECTBY B ATOH
ob6aactu. Boaee mogpoOHLIE CBeleHNA, CBSI3aHHbBIE C Pa3paboOTKOI
OINITUKO-3JIEKTPOHHBIX Y3JI0B, MOKHO HAWTHU B OCHOBOIIOJIOTAIOIIIUX
UCTOUYHUKAX MH(POPMAIIUY, IPUBEIEHHBIX B KOHIIe KHUTH. ABTOPBI
HaJIeITCs, UTO B CIydae HeOOXOAUMOCTH IIePEUNCIEHHBIMY KHUTAMU
MOKHO Oy et Bocmosrb3oBaThesa B ['TTHTB, Poccuiickoii rocyzapcTBeH-
HoM 6ubauoreke u BUHWUTHU. ABTOpBI TaK:Ke CUUTAIOT, UTO Tepes
MCIOJIb30BAHUEM 9TON KHUTM CTYAEHTHI JOJIMKHBI U3YUYUTh Pase
«Ontuka» Kypca «O611asa pusuka.

ABTOpBI HacTOsAIell KHUTY BBIPAKaOT 6JIaroapHOCTh aBTOPaM
MPaKTUYECKUX cTaTeli, ONy6JUKOBAHHBIX B JKypHasuax «Vamepu-
TeJbHAsdA TEXHUKA», « [IprOOpHI U TEXHUKA 9KCIIEpUMeEHTa» , « OITUKO-
MeXaHWUYeCKasa MIPOMBINIJIEHHOCTh» U B IIeJIOM PAJEe APYTUX UCTOU-
HUKOB. IIpu 9TOM BBIPpAKAIOT COKAaJIEeHUE, UTO 1U3-3a OrPaHNYEeHUs
o0beMa B KHUTe OTCYTCTBYIOT CChLIKY HA T UCTOUHUKH.

B manpHeliemM aBTOPHI IJIAHUPYIOT U3AATH elle PAJ KHUT, Ha-
3BaHUA KOTOPBIX F'OBOPAT 0 MHOT000pasuu GyHKIIMOHAIBHBIX Y3JI0B,
COCTaBJAIOIINX COBPEMEHHBIE TEXHUUECKNE CPELCTBA, a UMEHHO:
«DJIEKTPOMATHUTHBIE Y3JIBI», «JJIeKTPOMEXaHUUECKUI IPUBOL Y,
«MexaHUYeCKHe Y3JIbl», « 'UAPO- ¥ IHEBMOIIPUBOJ» , « [Ibe30aIeKTpu-
YeCKUHA U MAarHUTOCTPUKITMOHHBIN IPUBOL», « Y 3JILI PETYJINPOBAHUSA
TeMIepaTypbl», «I[lepBuuHble mpeobpasoBaTesnu nHGopmauu (gaT-
YUKU GU3NUECKUX BeJIUUYNH)» , « KOHCTPYKTUBHBIE Y3JIBI JI€KTPOHHO-
BBIUMCJIUTEILHBIX CPEACTB» . HamMeHoBaHMEe KHUT YKa3aHbI B ITOPSI-
Ke, 00yCJIOBJIEHHOM CTEIIeHbI0 TOTOBHOCTH M3JIaraeMoT0o MaTepuaJia.
B oTgasieHHOI IIepCIeKTHBEe aBTOPHI IIJIAHUPYIOT IIOATOTOBUTh K M3-
IaHUIo KHUTY « MUKpoMexXaHUUecKle IIPUOOPEI U YCTPOMCTBAY .
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ABTOpHI IPUHOCAT IVIYOOKYIO 6JarogapHocTs crygeHTam MUOT
cruernranabHocTH 210200 «IIpoekTUpOBaHE U TeXHOJOTHA SJIEKTPOH-
HBIX CPeJCTB» (BhIIycKalomaa Kadeapa — « MUKPOIJIEKTPOHUKA» ),
KOTOPBIE BHITIOJHUIN 3HAUNTEJLHYIO PA0OTY 10 0(POPMIEHUIO PYKOIIH-
CH ¥ TIOJITOTOBKE UJLIIOCTPAIIUI B XO/I€ BBITIOJTHEHUA CBOUX KYPCOBBIX
U AUIJIOMHBIX TPOoeKToB. Oco60 GyiarogapHbl aBTOPBI COTPYAHUKY
WITHT O.M. MuneHbKOMY 3a 0OJBIIYIO M KPOIIOTJIMBYIO PabOTy II0
KOMIBIOTEPHOMY HAb0OPY TEKCTa PYKOIIUCH.



CIINCOK ABBPEBUATYP

AOJIlI — axrycroontmuecKkuii gediekTop

AIIII — anamoro-mu@dpPoBoii mpeobpasoBaTeb
AYT — abCcoaroTHO YepHOEe TeI0

BAX — BoJsbT-amMIepHas XapaKTePUCTUKA
BOI' — BOJIOKOHHBIN ONTUYECKUII THPOCKOII
oM — eMOJYyJIATOP

OIIN — pesuTesb IOTOKA UBJIYUEHUSA

KK — KUIKOKPUCTANLINUYECKUN NHANKATOPD
JHK9 — KUIKOKpPUCTAIINUYECKUN 9KpPaH

3CH — B3HaAKOCUHTE3UPYIOININI NHIUKATOP
nn — WMBJIYYaroUInuii TUOH

nn — MHCTOYHUK UBJIyUYEeHUSA

MMC — wuHTerpajabHasg MUKPOCXeMa

4 15) — UBJIYYaIoIUil 5JIeMeHT

KUII — xKo2(@uUIIMeHT UCTIOIB30BAHUA IIOTOKA
KIIIT — xo032(@UIIMEHT IT0Je3HOTO JefiCTBUA
JIH — JlaMIla HaKaJuBaHUA

MIOII — (cTpyKTypa) MeTaJLI-qudJeKTPUK-TI0JYIPOBOJHUK
MOII — (cTpyKTypa) MeTaJLI-OKCHUI-TOJYIPOBOIHUK
HOJI — wHakomuTes b Ha OITUYECKOM AMCKE
on — OITUYECKUIl TUCK

OKT' — onruuecKuil KBAaHTOBBIN I'eHEPaTOP
oC — OITHUYeCcKad CUCTEMA

(0]e)) — OITUYeCKUI PUILTP

09Y — OUTHUKO-3JIeKTPOHHBIHN y3eJl

II3C — mpubop ¢ 3apAm0BOIH CBA3HIO

1504 — MPUEMHUK U3JYUYEeHUA

IITIA — mnoNynpOBOAHUKOBBIA MHAUKATOP

PT — peaJIbHOE TeJI0

CAY — cucrema aBTOMaTUYECKOTO YipaBjieHusa



Cnincok a66bpesmatyp 7
CBY CBETOBOJIOKOHHBIH y3eJI

cun CBETOUM3JIYUAIONTUHN JUO,

CHUT CeJIEKTUBHO-U3JIyYalollee TeJIo

CT cepoe TeJio

TAY TeOpPUsA aBTOMATUUECKOTO YIIPABICHUS

TKJIP TeMIIepaTypPHbBIA KO3 GUITMEHT JUHEHOTO PACIITUPEeHU
TIIT TOHKOILJIEHOUHBIN IOJIEBOY TPAH3UCTOP

YHY YCUJIUTENb HUBKOU YaCTOThI

VIIT YCUJINUTEJb IOCTOAHHOTO TOKA

DI doTomuosn

PDII3C GoTOosIeKTPUUECKUI IPUOOP C 3aPSAT0BOM CBSI3BIO

oP doTopesucTop

(5] GopMUPYIOIITUI 9JIeMEHT

DY (OTO3JIEKTPOHHBIN YMHOMKUTEIb

IBC 9JIeKTPOHHO-BBIUNCIUTEIBHOE CPEICTBO

3C 9JIEKTPOABUIKYILAS CILIA

AJIT 9JIEKTPOHHO-JIyueBas TpyoOKa

5] 5] 9JIEKTPOPASUO03JIEeMEHT



[naBa 1
OCHOBHbIE NMOHATUSA U 3AKOHbI
B boTomeTpun
U reoMeTpu4eckom ontuke

1.1. CnekTp 3JEKTPOMArHUTHBIX BOJH

Obwue ceéedeHus 0 cneKmpanvHuLX obrACMAX

COBOKYIIHOCTE 06JIaCTEl PA3JIMUYHOI0 POAA DJICKTPOMATHUTHBIX 13-
JIyUEHUI, PACIIOIOKEHHBIX B 3aBUCHMOCTH OT OHOTO0 113 UX [IaPaMeTPOB,
HAa3bIBAIOT CIIeKTPOM. V3/IyUeHNIO B KaKI0M 00JIaCTH COOTBETCTBYET
BIIOJIHE OIIpeeJIeHHBIIA TUII MOJEKYJIAPHBIX U AJePHBIX IPOIECCOB,
IIPOUCXOLAINNX B BerecTse. ClielyeT OTMETUTD, UTO IPAHUIIEI MEK LY 00-
JIACTSIMU JOCTATOUHO YCIOBHEIL. IHOIIA 5TH 061aCTH IIePEKPBIBAIOT IPYT
npyra. Hmxe mprsefieH O41MH 13 BAPUAHTOB Pa30MeHNs CIIEKTpa Ha 00.1a-
CTH: a) PAANOYACTOTHAA 001acTh: yactoTa 3-107... 3-101° ', A1mHAa BOJIHEI
10 M...1 cm; 6) MEKPOBOJIHOBAA 00aacTh: yactora 3-101°...3-101! I'm,
niavHa BoaHBI 1 cM...1000 MKM; B) onTuuecKasa 00JiacThb: 4acToTa
3-10'1...3-10'6 I'tx, mormHa Bosrabl 1000 MKM...10 HM; I') peHTIeHOBCKAA
obsacTh: yactora 3-10%¢...3-10'8 I'n, gauua Boaasl 10 HM...100 mMm;
) raMMa-JIydeBas o0aacTh: yactora 3-108...3:102° ', [uimHA BOJHEI
100 om...1 oM.

I'paguueckoe usobparcenue cnekmpose

ITpu rpaduueckoM n300paKeHN CIEKTPOB 3JIeKTPOMATHUTHOTO
M3JIYYEHU I1I0 OCH a0CIIMCC OTKJIAABIBAIOT JIM00 YACTOTY V 3JIEKTPOMAT'-
HUTHBIX KoJIe0aHuii, 1100 JJIMHY BOJHBI A. CBA3L MEXKAY STUMU BEJIH-
YMHAMU IIPU PACIPOCTPAHEHUN U3JIYUYeHU B BAKYyMe UMeeT BU/I:

v=c/\, (1.1)
rIe ¢ — CKOPOCTh PacIpPOCTPaHeHUS HU3JYyUeHUs B BakyyMme (¢ =

3-105 km/c). B kauecTBe aprymMeHTa UCIOJb3YIOT TAKsKe U TaK Ha3hI-
BaeMoe BOJIHOBOE UHCJIO V, OIIPeaesIgeMoe 1Mo (hopMyJIe:

V=1/2, (1.2)
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KOTOPOE AJIsI KPATKOCTH TaK:Ke MHOTJa UMEHYIOT YacToToHi. BosHOBOE
YHCJIO U3MEPSIOT OOBIUHO B 00PATHBIX CAHTUMETPAX ; AJUHY BOJIHBI — B
MeTpax, CAaHTIMeTpPax, MUJJINMeTPax, HaHOMeTpax, MUKPOMeTpax,
aHTCTpeMax; YacTOTy — B repiiax.

CooTHoOIlleHre MEXK Y AJUHONM BOJHBI A U3JIYUEHNs, PACIPOCTpa-
HAWINEToCA B BAKYyMe, U IJUHOM BOJHBI A U3JTyd4eHHs, PACITPOCTPAa-
HAIOIIErocA B KaKoii-iubo cpejie ¢ moKasaTeleM IIPeJOMJICHUA 1 ,
nMeeT BU:

A.=MA/n,. (1.3)

Il1s moKa3aTessa NpeJoOMJIeHUs CPEIbI i1, B CBOIO OuepPe/ib CIIpaBes-
JauBa (popmya:

n=c/v, (1.4)
rZie U — CKOPOCTh PACIIPOCTPAHEHUA UBJIYUYeHUA B pACCMaTPUBAaeMOM
cpefe.

Takum o6pasoM, IPU IOCJIEA0BATEILHOM IPOXOKACHUN YUK
UBJIyYeHNs depPe3 PasHble CPeJbl, IJINHA BOJHBI A U3JIyIeHUT U3Me-
HseTCA 00paTHO IPONOPIMOHATIBHO IIOKA3aTeN0 IPEJOMJIEHNUA 1, &
yacToTa KojebaHuil v ocTaeTcsa Bce BpeMs IIOCTOSTHHOI.

Onmuueckasa obracmv cnekmpa

OnTtudueckas 00J1aCcTh CIIEKTPA 3JEKTPOMATrHUTHOTO U3Jyde-
HUS COCTOUT U3 Tpex obJacTeii: yabTpaduoaeroBoit (YP) obsractu
(0,01...0,38 mrm); Bugumoii obsactu (0,38...0,77 MmxMm) u uH(ppa-
kpacuoit (UK) o6mactu (0,77...300 mKkm). B cBOIO ouepens yabTpa-
(uoseToBYIO 00JIAaCTh NEeJIAT Ha HAJEKYI0 UIN BaKYYMHYIO 00JIacTh
(0,01...0,2 mxmMm); cpexuioo obaacts (0,2...0,3 MKM) U OJMIKHIOIO
(0,3...0,38 mKM), a mHpPaAKPaACHYIO 00JIaCTh AEJAT Ha OJMIKHIO 00-
aacts (0,77...2,5 MKM); cpeaHio0 06acTs (2,5...15 MKM) 1 JaIbLHIOI0
o6sacTh (15...300 MKM). B HEKOTOPBHIX MCTOUHUKAX MHGOPMAIUT
IJIVMHHOBOJHOBOM I'paHUIIeH faabHell 00J1aCT CUNTATOT IJIUHY BOJIHBI,
paBuyio 1000 mxMm. Takoe pasmesieHre ONITUYECKOTO CIIEKTpPa ObLIO
00yCJIOBJIEHO OCOOEHHOCTSIMU MCIIOJIb3YEMbIX OITUYECKUX MaTepua-
JIOB, & TaKJKe OCOOEHHOCTSAMU UCTOUYHNKOB U IPUEMHUKOB U3JIYUeHUs.
Cienyer TaKyKe OTMETUTDH, UYTO paboumnii MHTEePBaJ GOJIBIIUHCTBA
OIITUKO-3JIEKTPOHHBIX ITPu60opoB cocTaBidaer 0,2...20 MKM.

Wsnyuenue ¢ qiauHOM BoJHBI B Auamnasoue 0,38...0,77 MKkM, meii-
CTBYs Ha IJIa3, BBIBBIBAET Y UEJIOBEKA CBETOBBIE OIYIIIEHUA — II09TOMY
eTro ¥ Ha3hIBAIOT BUAMMBIM U3JyueHueM (cBeToM). Bugumoe usmiy-
YyeHUe 3aHUMAaeT HUUTOMKHYIO UaCTh B CIIEKTPE 3JIeKTPOMATHUTHBIX
UBJIyUYeHU .
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Kasxmoil gjuHe BOJIHBI BUAUMOTO U3JIYUEHUA COOTBETCTBYET CBOIA
1BeT. Bedblii TyYoK MBIyUyeHUA ABJIAETCA CJIOKHBIM U COCTOUT U3
MHOJKECTBA [[BETHHIX TYYKOB. 1I3BECTHO, UTO I[BETHBIE ITYUKU, COCTAB-
JISIFOII[YIE ITYYOK 0EeJIOr0 U3JIyUYEeHUs, II0-PA3SHOMY IPEJIOMJISIIOTCS IPU
MIPOXOKIEHUY TPEeXTIPAHHO IPU3MBbI: OJHU IIBETHBIE IYUKU [IPEJIOM-
JAI0TCS O0JIbINe, ApyTrue MeubIne (puc. 1.1). Camu a7 11BeTHBIE TYYKHT
He ABJAIOTCS CJIOKHBIMU, I09TOMY He pasjiaraloTcs Ha COCTaBHbBIE
YacTu. ITU NYUYKU Ha3hIBAIOT MOHOXPOMATUUYECKUMMU T. €. IPOCTHIMU.
B ra6xa. 1.1 npuBeneHBl OPUEHTUPOBOYHBIE TPAHUIIHI YUACTKOB HAMI-
0oJiee XapaKTePHbBIX I[BETOB HEIIPEPHIBHOI'O CIIEKTPA.

Ta6nuya 1.1
I'panuyb ywacmroe 6udumoi obracmu cnekmpa
T'parnns: T'parnns:
YYaCTKOB, et YYacCKOB, IBer
MKM MKM

0,770 ... 0,620 | kpacHBII 0,550 ... 0,510 | 3enensIit
0,620 ... 0,585 | opaHsKeBBbI 0,510 ... 0,480 |romyboit
0,585 ... 0,575 | sxenTwIid 0,480 ... 0,450 | cunmit
0,575 ... 0,550 | sxenTo-3€IeHBII 0,450 ... 0,380 | puoseToBHI

Bechb 5TOT CIeKTP MOYKHO pas3fesUTh 10 I[BETOBBIM OTTEHKAM Ha
IBe yacTu. B oqHY YacTh BXOAAT KPACHBIE, OPAHIKEBbIE, JKeJIThie 1
JKeJITO-3eJIeHbIe I[BeTAa, a B APYT'yi0o — (HOJIeTOBbIe, CHHUE, TOJIyOble 1
3ejieHbIe IBeTa. I[BeTa mepBoil YacTU CIIeKTPa MbI CBA3bIBAEM C IIPE.I-
CTaBJIEHUEM O I[BeTe HaKaJeHHBIX TeJ — OTHS, II03TOMY Ha3bIBaeM

Kpachblit
Opan:xeBblit
Kenrblit
3eneHblit
Tony6oit
Cunwit
DuoseToBbli

Puc. 1.1. K Bompocy 0 pasjoKeHUU CTEeKJAHHOIN NMPU3MOII 6eJIoro mydKa
WUBJIyIEeHUA
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UX TeIJIbIMU IIBeTaMu. [[BeTa BTOPOI YaCTH CIIEKTPa MBI CBA3bIBAEM
C I[BETOM BOJBI, JIbJla, MEeTaJjJja U Ha3blBaeM XOJOAHBIMU IIBETAMU.
C yueToM cBeleHUM, U3I0KEHHBIX BBIIIE, CIIEKTP BUAUMOI 001acTH
MOJKHO OIIPEJIeJIUTh KaK MOCJIEIOBATEILHOCTh MOHOXPOMATUYECKUX
U3JIyUYEeHUH C OIIpeieIeHHON IJINHON BOJIHEI.

Tpu poma TeXHUKHU JYUHUCTON DHEPTUU — TEeXHUKA yJIbTpaduoJie-
TOBBIX UBJIYUEHUHN, TEXHUKA BUINMOT0 U3JIyUYeHnsA 1 HH(PpaKpacHas
TeXHUKA — TECHO CBI3aHbI MKy COOOM.

JTa cBA3b 00YCJIOBJIEHA He TOJMHKO 001116l (hu3UUeCKOM CYIITHOCTHIO
U3JIyUYeHUHA OIITUYECKON 00JIaCT! CIIEKTPA, HO 1 OOIHOCTHIO UX IIPH-
JIOKeHUN B IPpaKTUKe.

Bo MHOTUX cayuasix BecbMa 0JIM3KU CIIOCOOBI TeHEPUPOBAHU S TUX
usaydeHuin. MeToabl U3MEPEHUA XapaKTEePUCTUK n3aydeHus (porto-
MeTpus) U IPUMeHsIeMbIe JIJId 9TUX Iejieli MpUeMHUKY U amnapaTrypa
TaKk:Ke UMEeIOT MHOTO O0IIero AJA BCeX TPeX NMamnas3oHOB OIITUYECKOH
00JIacTHU CIIeKTpa.

Kak yiabTpaduosieroBoe, Tak 1 nH(pPaKpacHOe U3JyUueHNe IIpes-
CTaBJIAIOT COOOM 5JI€KTPOMATHUTHEIE BOJIHBI, II0 CBOEH (hM3UUECKON
IPUPOJe aHAJOTUUHBIE BUAUMOMY U3JIydeHU0. [[JI1d BceX Tpex u3-
JYUEeHUHN 3T 9JIeKTPOMATHUTHBIE BOJMHBI SBJIAIOTCS MOMEPEUHBIMU
K HAIIpaBJEHUIO PACIIPOCTPAHEHUA MMyUYKA UBJIYUEHUI; cCAM IYUOK
pacmpocTpaHsaeTcs OT UCTOUYHNKA IPSIMOJINHENHO B JIF000I OJHOPOI-
HOU (hUB3UUYECKOU cpeie — B BAKyyMe, rasax, sKUJKOCTAX U TBEPABIX
BeIIleCTBaX.

Henenue nHGPaKPACHBIX U3JIYUEHUI Ha IOAUAIa30HEI IPEKIe
BCeTo O0YCJIOBJIEHO pas3sinyueM IPUMEHAEMbIX B KaKIOM U3 HUX
(pusuuecKux crroco60B 00HAPYIKEHUA U U3MEePEeHUA: B OJIMIKHEM IO -
IranasoHe JJIA 3TUX IeJlell MCIOIb3YIOTCA Te JKe METOABI, UTO U IJIA
BUAMMBIX (CBETOBBIX) M3JYUYEHUI, B CPETHEM — JIUIIH HEKOTOPBIE
CXOJHBbIE METOJBI, B AaJIbHEM — TOJIbLKO TEIIJIOBbIE METO/bI.

Kpowme Toro, yibTpaduosieToBoe nsaydeHne o0HaApyKUBaeT cedA B
OCHOBHOM II0 XUMHUYECKOMY 1 (QPU3UOJTOTUUECKOMY JeICTBUIO0, BUANMOE
u3JIydYeHNe IJIa3 YeJI0BeKa BOCIIPUHUMAET KaK CBET, a MH(PpaxpacHoe
U3JIyUYeHUe IPOABJIAET ce0s B OCHOBHOM IIO TEIIJIOBOMY JAEMCTBUIO.

1.2, dusnyecKkue XapaKTEePUCTUKHU, HUCIOJb3yeMble B
¢doromeTpun

IIo mosHOTE OIEHKM BO3AEMCTBUS MOTOKA M3JIyUeHU HA KaKOii-
JIn00 00'BEKT PA3JINYAIOT ABE IPYIIILI XapaKTePUCTUK : SHEPTreTUIECK e
u cBeToBEIe (Tabsa. 1.2).
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Tabnuya 1.2

dusuieckue xapaKmepucmuKku, uCnoib3yembvie 6 Homomempuu

3nepzemuwecnue xapakmepucmuru

ITonHBIN NN SHEPTEeTH-
YEeCKUH ITOTOK U3JIYUEeHUS
UCTOUHUKA

®, =dWw, /dt

Br (BaTT)

Cuna usayueHus ICTOUHUKA
UBIYIECHUA

I, =d®,/do

Bt/ cp

JHepreTUYecKad APKOCTh
WJIN JIYYUCTOCTh UCTOUHUKA
UBJIYUEeHU T

L,=dI,/dA, cosb

Br/m%cp

dHepreTnyecKas CBETUMOCTh
NI N3JIy4aeMOCTb UCTOYHU-
Ka U3JIyYeHns

M,=d®,/dA,

Br/m?

dHepreTuyecKas OCBeIleH-
HOCTb WJIN 00JIYyY€HHOCTD
MPpUEeMHHUKA U3JIYUeHU ST

E =d®,/dA

Br/m?

Ceemoesuvie xapakmepucmurxu

CBeTOBOM IIOTOK MCTOYHUKA
U3JIy4eHU

D

v

JM (JIFOMEH)

Cuiia cBeTa ICTOYHUKA
UBJIyUYEeHU

I,=d®, /do

K1 (kaumgesa)
1xg = 1am/ cp

CseroBasa APKOCTHb
WCTOYHMUKA U3JTYyUEeHUA

L =dI /dA_cosb

1 aur = 1 xa/m2

CBeTHMOCTDL UCTOUHUKA
U3JIyUYeHUA

M,=d®, /dA,,

JK (JII0KC)
1 gk = 1 1m/m?

OcBelleHHOCTH IPUEeMHUKA
UBIyUYeHUA

E,=d®, /dA_

JIK (JII0KC)

W, — smyuucras sHeprus; Am, Alm — ILJIOIIAab UCTOUHUKA U TIPU-
eMHHUKA U3JIYyUYeHUsI COOTBETCTBEHHO; 0 — ILJIOCKHI yroJ, 3a1ao-
LU HaIpaBJIeHNe U3JIYUYeHN; () — IPOCTPAHCTBEHHBIN yIoJI.

IlepByto rpymniy xapakTepPUCTUK HCIIOJb3YIOT IIPU JeHCTBUU Ha
00'BEKT ITOJIHOTO MJIV SHEPreTUYECKOTO ITOTOKA U3JIyYeHU NCTOUHM-
Ka, a BTOPYIO — IIPU AeHCTBUHU JIUIIE €r0 YaCTH, & UMEHHO CBETOBOT'O
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MOTOKA. DHepreTUUecKre XapakKTePUCTUKY OIITUUYECKOT0 U3IYUeHU
ABJAIOTCA YHUBEPCATHLHBIMHU U MOT'YT OBITH MCIIOJIb30BAHBI IJIS OTIHUCA-
HUA IPOILECCOB KaK B BUAMMOM, TaK U B yIbTpa(dmoaeTOBOM 1 nH(}ppa-
KpacHO o0acTAx cuekTpa. CBeTOBbIE XapaKTePUCTUKY UCIIOJIb3YIOT
JUINb B BUAMMOU obJiacTu creKTpa. X mcmoab30BaHUEe ABJIAETCS
He0O0XOAUMBIM IIPU pacueTe IPUOOPOB U YCTPOMCTB, IpeAHa3HAUEH-
HBIX JIJI5I CO3JaHUs N3JIYUEHUsT, BOCIPUHIMAaeMOro I1a30M YeJIOBeKa.
Bce xapakTepUCTUKY B MIEPBOM CIydae MMEIOT HUKHUN UHAEKC «e»
(energy), a BO BTOpoM — HHAEKC «V» (visual).

JI100011 NCTOUYHUK M3JIYUYEHUS NCIYCKAeT IIOTOK C OIIpeeIeHHBIM
CIIEKTPAJIbHBIM COCTABOM, 3a[laBA€MbIM XapPaKTePUCTUKON CIIEKTPAIb-
HOU IIJIOTHOCTH SHEPTeTUUEeCcKOoTo ITI0TOKA QJMOL) (puc. 1.2, a):

CDMO») = dCDe/dk. (1.5)
cDe,?» W) I
a
D, C
7-/\
R/ AL
O >
0 A A A
qje,?» (7“) +
0
1c
7-/'\
. AL
O o »
0 Am A A

Puc. 1.2. T'padpuku 3aBucumMocTeil abCOJNIOTHON (@) M OTHOCUTEJIbHOH (6)
CIIEKTPAJbHOM IJIOTHOCTH IOTOKA H3JIYUEHUS UCTOYHUKA
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3nas pacnpenenenue @, (1), MOKHO ONPENETUTH dIeMEeHTaPHBII
noTok d® (L) c ompeseIeHHO JTIMHONE BOJIHEI U3TydeHN A"

d® (1) = @, (A")dA. (1.6)
STOT IIOTOK IIPaKTUYECKHU IIPDMHUMAIOT 3a MOHOXpOMaTH‘IeCRHﬁ.

Bcs cOBOKYIHOCTH TAKMX MOHOXPOMATHUYECKUX IIOTOKOB OyZeT Ipes-
CTaBJATH COOOM MONHBIN MTOTOK P , N3Ty4aeMblii HCTOUHUKOM:

@, = [@,, (M)dL. (1.7)

B mpakTrke 4acTo MCIOJIB3YIOT XapaKTEePUCTUKY OTHOCUTEIbHOM
CTIeKTPaILHOI TJIOTHOCTH BHEPreTHYecKoro noToxa ¢, (A) (puc. 1.2, 6):

o, M=, M)/ P,, (1.8)
rae @, — MaKCUMAaJIbHOE 3HAUEHUE CIIEKTPAJbHON MIIOTHOCTH 9HEP-
TeTUYeCKOI0 II0OTOKAa @e'h(k). Torga ¢ yueTom popmybi (1.8) hopmyrst
(1.6) u (1.7) 6yayT mMeTh BUJ COOTBETCTBEHHO:

d® (1) =D, ¢, ,(\')dA, (1.9)

@,= bee,x (M)A, (1.10)

Ecau nsBecTHBI pacupeiesieHus CIIeKTPaIbHBIX IIJIOTHOCTEH APY-
rux (PU3NYECKUX XapaKTEePUCTUK TaOJUIbI, a UMEeHHO: I MO\.), LMOL),
M, (M), E,M)umI (), L (M), M (M), E ,(A), To 1A ux BeIUUCIE-
HUA OyIyT CIpaBeJINBBI TOUHO TaKMe Ke 110 BUAY (hOpPMYJIbI.

1.3. XapaKkTepuCTHKH 3PEHUA UYeI0BEKa.
CBA3h MeKay DHEepPreTMYeCKMMHM U CBETOBBIMU
XapaKTepPUCTUKAMM

PeakIuio 4eI0BeYeCKOro Ijas3a Ha dJieMeHTapHbIe MOHOXPOMATH-
YeCKHe IIOTOKY PABHON MHTEHCUBHOCTH C PA3INYHON JINHON BOJIHBI
XapaKTepus3yeT a0COMOTHAS KPUBASA BUSHOCTH IJIa3a WK a0COTI0THAS
CIIEKTPAJIbHAA YYBCTBUTEABHOCTE Ii1a3a V(A). OTHOCUTEIbHYIO CIIeK-
TPaAJbHYIO UYBCTBUTEJIHLHOCTD IJIa3a V(M) OIpesessioT o popmy.Jre:

vN)=VN)/V , (1.11)
rae V. — MaKCHMaJbHAsA YyBCTBUTENBHOCTD I'1asa, V, = 683 am/BT
(puc. 1.3, Taba. 1.3).

Taxum o6paszom, IJ1d U3JTYUEHU C 3aJaHHON KOHKPETHOM JJINHOMI
BOJIHBI A" 3HaueHue V(\") ABjIsgeTCsa KO3(PPUIIMEHTOM, XapaKTepu3yIo-
II[M JeHACTBYE 3TOTO U3JIyUYEeHN s 10 CPABHEHUIO C AeHCTBUEM JPYIoro
W3JIyUYeHNA, IJIA KoToporo V(L) paBHO egUHUAILE.
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v(d)
05 [\
[ 1\

0,6 /

|
04 | \

\
0. / \
/
0 . =

Puc. 1.3. I'pa@puK OTHOCUTEIBHOU CIEKTPAJLHON UYBCTBUTEJILHOCTHU TIJIa3a
yesnoBeka V(M) (ApKuii cser)

Tabnuya 1.3

3HaveHUA PYHKYUU OMHOCUMENLbHOU CLeKMPALbHOUL 1YECmeu-
menvrHocmu 2aa3a wenoserxa V(L) (apruii céem)

Hni??ﬁii;IHbl Dyurnusa V(L) I[JH;LI??VI]::;IHH Dyurnusa V(L)
0,41 0,0012 0,57 0,952
0,42 0,0040 0,58 0,870
0,43 0,0116 0,59 0,757
0,44 0,023 0,60 0,631
0,45 0,038 0,61 0,503
0,46 0,060 0,62 0,381
0,47 0,091 0,63 0,265
0,48 0,139 0,64 0,175
0,49 0,208 0,65 0,107
0,50 0,323 0,66 0,061
0,51 0,503 0,67 0,032
0,52 0,710 0,68 0,017
0,53 0,862 0,69 0,0082
0,54 0,954 0,70 0,0041
0,55 0,995 0,71 0,0021
0,56 0,995 0,72 0,00105
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Kax Bugmo us puc. 1.3, riias ueaoBeKa o0agaeT MaKCUMaJIbHOMR
YYBCTBUTEJIbHOCTBIO K U3JIYUEHUIO C AJINHOI BoJHEI 0,555 MKM (3ete-
HBIH CBET), a A4 JPYTuX 00Jiee KOPOTKUX MK 00Jee NINHHBIX BOJH
YyBCTBUTEJLHOCTD IJIada magaer. 'paHnUIlaMy IPUBEIeHHON KPUBOMA
BUAHOCTH rJiaza Ha ypoBHeE 0,05 aBasaioreda: 0,455 MKM (KOPOTKOBOJI-
HoBasA rpanuiia) u 0,668 MKM (IJIMHHOBOJIHOBAaSA I'PAHUIIA).

Ecnu pacupenenenue qDM(k) LISl ICTOYHUKA U3JIyYeHUA N3BECTHO,
TO €r0 CBETOBOM MOTOK P OIPEAENIAIOT ¢ UCIOIb30BAHNEM 3aBUCUMO-
ctu V(M) caenyomum o0pa3oMm:

®, = [(Me, 1) di=1,0 Tn M)Q,, (M) d. (1.12)

em

CeeToBo# MOTOK P MOXKHO OIIPEIEJIUTD U YePe3 TOJNHbIN 9HePreTH-
YeCKHUH IMOTOK C UCII0JIb30BaAHMEM apU(PMETUUECKOr0 BEIPAKEeHU A

CI)D=<§<I)E, (1.13)
rae & — cBeToBasA OTAAYA MCTOYHUKA U3JIydYeHuUs, aM/Br:
E= Vn, (1.14)

rae N — Koadduiment nosesnoro peticteuda (KIL) rirasa mim xo-
3(hdunMeHT NCTIOIb30BAHUSA IVIa30M ITOTOKA U3JIYyUEHUST UCTOUHUKA:

n= Tu(k)d)gﬁk(?\)dMT(I)e,k(k)dx = To(x)%(x)dx/jcpd(x) d. (1.15)

Puc. 1.4 unnroctpupyer Bo3MOKHOCTh Bbhiuucyaenua KIII raaza
gesoBeka rpadpuueckuM nyreMm. Koshdunuent n apiasgercsa 6e3pas-
MEPHBIM U BCET/Ia MEHbIIEe eJUHUIIHL.

D, (M) vV

1,0 \
v @) / Pe (V)

0,5 \

V() @0 ()

0 1 2 3 A, MEM
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