Caxenoratensno, ny AomkHo 6T me Memee Tpex. OmeT gaer Grma-
KyI0 OTleHKY — aas cuaTte3a 1 mona AT® mymuo 4 nporoma. C apy~
roit croponni, m3 oruomrenna AT®/2e- =2 u H*/e” = 2 caegyer,
qr0 Ha 1 Mmons AT® pacxomyercs 2 npoTona. JHEPrAA WX COCTABJISA-
er 0,36 »B, . e. Mmerpme TpeGyemoit masa cuaresa AT®, u mepasen-
ctB0 (14.5) me cobamopgaercs — 9HEPrUH OFHOIO MPOToHA He XBaraeT.
HecootretcrBme mpossiasierca Goxee SIpDKO B YCIOBHAX HMIYJILCHOIO
OCBENIeHMS.

IOna mocrpoennsa teopmn ¢ocopuanposanns mopu QorocnuTese
HEOOXOoMMMBl AadbHeimne Hecide[oBaus,

Ha ompepeneHHBIX yvacTKax nemn HaOmoOgaeTcss HE3aBUCHMOCTH
CKOPOCTH IIpOrecta 0T TEMIEPaTyphl HPH HU3KUX TeMIepaTtypax. ITo
OPUBENO0 K IPEeANOJoMEHHI0 0 TYHHeILHOM MeXaHu3Me mepeHoca
aNeKTPOHOB Memay cocepmumn mocurensmu (Uame m [le Bo, a tax-
ske Bromendensy n Yepnascrmit, cM. § 13.4).

TMepenoc smMeKTPOHOB DPOMCXOOUT MEMAY MEHTpaMi, (QIKCHDPO-
RAOHHHIMA B MeMOpaHe THIAaKOWAa. JTHU LEHTPbl MOMKHO paccMarpu-
BATh KaK [0CTATOYHO Tray0okme »ieKTpoHHBbie I0BYIKH. Mosxmo
OpeACTaBUTH NEHTp TOTeHNUANbHOA AMOH M paccMATpUBAThL YpOBHN,
KOTOpLI® BaHMMaeT [epeMeIlaeMulii »aexrpoH. Peimaercss 3ajawa
0 mepeHoce HIEKTPOHA MEKAY HBYMSA COCE{HHMH KOMIOHeHTaMH Ie-
oM, T. €. MEMAY OCHOBHLIMH YDOBHAMH HOTEHUUATLHHX fM, pasjie-
neunbix GapbepoM (§ 13.4). Ilpum stom B oTocmuHTETHYECKOIl CIICTe-
ME& PpEeamm3ylTCs 3IeKTPOHHO-KOHQOPMANUOHHLIE B3aNMOAEHCTBIA,
K PacCMOTPEHHUI0 KOTOPHLIX YMECTHO MOROUTH € MOMOIIBI0 MOXeNil Ho-
reanuanbioil amer {cM. § 6.6). Ilocne mepeHoca smexTpoHa MOJeRy-
a aKNmemTopa OKa3biBaeTCa B HEPABHOBECHOW KoHd(opManuu, Mef-
IeHAO0 PeIdKCHPYIiiedi ® pasnopecwio. ITo coajiaeT RO3MOMHOCTH
cOanancupoOBaHAOr0 pesoHanca M TyHHeapHoro sPhderra. Crporas
KOnmIecTBeHHAA TEOPHs, ONHAKO, eile He DOCTPOeHA.

§ 14.5. 3penne

Hapany ¢ dorocunrtesoMm pammeitmum POToOHOIOITUECKEM ITPO-
TeccoM ABAAETCs mponece (OTOPENENIHH, COCTOAINNII B IIOMYICHIN
undopmanum 0 PaKTOpax BHEIIHEN CpeHL WHOCPEJCTBOM CBETOBOrO
usnyuenus. PaceMoTpuM maubomee coBepIieHHBIT BHJ (hOTOpEIEN-
I[UA — 3PEHHe NO3BOHOUHBIX.

Cxema ycTpoiicTBa rias3a mokasama ma puc. 14.14.

I'mas — camoperymupyemas cucrema. Ke onTuueckue HeJoCTATHE
B 3HAYATENLHON Mepe KOMIEHCHPYIOTCH PEIYIATOPHLIMH MeXaHiIaMa-
My, onmTUMEBHpYomumMu pabory rmaza. Bammelimummu m3 HuX sBIA-
0TcA (POKYCHPORKA H300pajEHMA Ha COTYATKE M DEryJAlHMdA KoIu-
gecTBA CBETA, HONANMAIICr0 HA CETYATKY.

@oKycHpoBKa N300paKeHHA HA CETIATKE NPOU3BORZHUTCH TOCPe/-~
CTBOM aBTOMATHYECKOr0 M3MEHEHHA Pajuyca KPMBH3HH XpYCTalUKa,
T. €. HOCPE/ICTBOM AKKOMOJAIMH. ¥ IPABIAKNINM yCTPOiIlCTBOM CIy-
JMHT O0XBATHLIBAIOIIAA XPYCTAIMK [unxuapHasa Meimia. Ke coxkpame-
HHe HMJHM paccralienye BO3HHAKAET B OTBET Ha AePOKyCHpOBKY n3006-

462



paskennn. CucreMa aKKOMONATNHN ABIAETCA CAeAAmeid, Tak Kak OHA
yaepxmuBaeT B (OoKyce H300pasKeHNe YHAIAOIErocd MM mpnbiu-
;xaomieroca o0beKTa.

Huan ontummaanmn paBoTs ITasa HeoGXOAMMO pPeryImpoBaTh IO-
CTymaiomee B HEro 4Yepea 3PavoK KONMUYECTBO CBeTa. Perymmpyercs

Puc. 14.14. Cxema yer-
poiicTBa riasa MJIEKONH-
Taiorero: I — ceryarsa,
2 — 3pUTETBHBIN HEDPB,
8 — xpycranuk, 4-— nu-
JuapHas Mpmma, 9 —
panys;knas o6osouka, 6 —
porosuna, ¢ — 3pa4ok

BeJHyNHA ONTHYECKOr0 OTBEPCTHA — 3pavka. Ilpm BHICOKo# mHTEH-
CUBHOCTU CBeTa 3pAdy0K CyMaeTcs, NPH HH3KOIl — pacimmpsaercsi. 3to
IPOM3BONNTCH JBYMA MBIIINAMU-aHTACOHACTaMH, 00pasylmuEME pa-
IYRAYI0 000JI0UKY.

@enoMenoNOruiecKag TPAKTOBKA TAKOH CHCTEMBI OCHOBLIBAETCSH
Ha o0mMX NOmOReHHSX Teopuu ynpassenus. B cucreMy mocrymaert
ar00nOll cuzHaA, OTHWUHEIN OT Tpefyemoro, ot «ycraexus. Pasnocrr
BXOJAHOIO CATHAJA W YCTAaBKW — cughan owubru. Hazmagemne pery-
JATOPA COCTOMT B HOXyyeHHH Tpebyemoro swvizodmnozo cuznasa. Cu-
cTeMa pPeryJIHPOBAHHA COCTONT M3 peryastopa U o6BEKTa ynpasie-
HUHA, OHA COHEPKHUT KOHTYD o0paTHOI cBs3m.

OfparnMca K CTPOEHUIO CETUATKU. ITO MHOFOCJHOIHAA CTPYKTYpa,
cxeMaTu4eckn uzoOpamensaa ma puc. 14.15, Croum KiIeTox ykazamsl
B noamuck K pucynky. Mazobpamienme BoammkaeT Ha HUTMEHTHOM
snntennn I. B crmoe & ocymecTBAsieTCA CHEANTAYECKASA CBA3BL (POTO-
PCIEenTOPHbIX KIeTOK & ¢ HEePBHBIMH FOPH3OHTAJLHBIMH KIeTKamnu 4.
Jlpyrue mepBmbie KIeTKU -— OHIONADHBIE § W aMakKpnHOBEE 6 — CII-
HAaIITHMYeCKH CBA3aHbl B CIoe 7 C TFanlINO3HBIME KIeTKaMu 8, KOTO-
pble ABIAIOTICA HEMOCPEACTBEHHBIME HCTOYHAKAMHE WMIYILCOB, MO-
CTYIalmnX B aKCOHBL 3PHTENbHOr0 mepma. BXopmmoit curmam — onTwH-
yeckoe H300paKeHNMe HAa NHIMEHTHOM DHNTENNH, BHIXOMHON — Heli-
paTbHOe N300padienne, 3aKOAHPOBAHHOE HMMYIbCAMH B 3PUTEILHOM
Hepse, Jlaa Toro 4robel MOfTH [0 (POTOPENenTOpPOB, CBET MOIKEIH
TPOHTH CKBO3L CIOM HEPBHBIX KIETOK — (OTOPENEeNTOPHbIe KIeTKH
B UIIEeHbl TEM CaMbIM OT BPeJHBIX BO3JEHCTBHIL.

Kar naaouku, tax 1 koa60uky TPepCTABAAIOT CO0OH BEITAHYTHIE
CTPYKTYPHI, NIOCTPOGHHble M3 MHOIMX COSMAAJTH3HPOBAHHBIX KOM-
HapTMEHTOB, 06Pa3yOmuX NOCTENOBATEIBHOCTh NAPAIENbHBIX JAHC-

463



xoB. CxeMa HDaNOYKA @ KOADOUKA JNATYITKN nokazama ma prc. 14.16.
B mucrax pacnonosceHbl (HOTOPEHENTOPHBIE MONEKYJIfAPHbIE YCTPOfi-
CTBA, IOCPEICTBOM IKIyTHKOB HEOOXOIMMbie BEMIeCTBA NOCTYHAIOT
R QucKaM u3 OCHOBHOrO Teia wieTku. CpeT morioniaercs 8 HCKax
MONeKYIsApHOH cmcTeMoif, onncamnoil B caeqywomem oaparpade. [lo-
Kazano, 9T0 OeJKH [HCKOB HelpephisHO 00HOBIAIOTCA.

Yecramosneno, 4TO 3a NBETHOE 3PEHHE OTBETCTBEHHBI KOJBGOUKM,
HJIOYKHE BOCHPHHUMANT cnaboe ocseinenne. Eme Jlomomocos romo-
PUI 0 3pUTENHHOM BOCOPHATHH TPEX OBETOB — TPEX COPTOB YACTHL,

.
a
g
2
:
i
x

Betkod (ﬁmptmb,m’ zzaaﬁ,‘awlcfmgy

Puc. 14.15. Cxema crpoedms ceTwarkm: I -— INTMeHTHEII aumrenuii, ¢ — penen~

TOpHEIE KIEeTKEW (Mallo9Ku m KojOouKH), 3 — BHEHMIHHI] cmHamTmIecKuil cJofl,

4 — ropu3OHTIBHBIE  KJIETKH, & ~— GHmonApHBIe KIETKH, 6 — aMaKPuHOBbI®

KICTKH, 7 — BHYTPOHHHUI CBHANTHYCCKHH cnoil, 8 — ranrimosusie ietes, 9 —
BOJIOKHA 3DHTEJNILHOTO Hepsa

sdmpa — KpacHbIX, meaTeix 0 rony6ex («CmoBo o upomcxomuennm
csera», 1756 r.). B 1802 r. I0ur npepgnomma Teopnio NBETHOTO 3pe-
HEfA, OCHOBAHHYI0 Ha MPEANOIOMEHMH O TPeX BHIax CBETOUYBCTBH-
TeIbHBIX BeImecTs B ceTuaTke. [lamee TeOpmio TPexIBeTHOTO 3pEHHA
paszsusanm Maxceexn u Iempmrombn. Teopms ara mofTeepsfiena
DPSMBIMHA H3MEPEHASMY IIOTJIOIICHAS CBETa OTAEXHHRIME KOJIDOUKAMH.
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Pac. 14.16. Cxema cTpoe-
Huf Danouku (caesa) u
Konbowkn (cmpasa) Jasn-
rymeu; I — Appo KAeTKH
HUTMEHTHOTO  BUHATENHA,
2 — ¢parMeHT, OTHEIHB-
muiACH OT BHENIREro cer-
MeHTa  HAJOUKH, JF—
BHCIIHAH CerMeHT NaXoT-
KH, 4 — rpadyas OATMeH-
TOB, 5— BHEOIHHHA CErMeHT
KOnGourH, 6 — coegunu-
TeNbHBIC JKTYTHKH, 7 —
KapoJam jxupa, 8 — MuTO-
Xoupapuy, 9 — KoMINexe
Tonspmu, 10— anpo, 11 —
pufocoma, 12 — caHanTH-
9eCKoe TeJIo

Puc. 14.17. Hpusste
CHeKTpaibHOll  9yBCT-
BHTEALHOCTH KONGOICK
HpHMATOB € MaKCHMY-
maMu nopna A 447 (cm-
ne-monerorsiit), 540
(senemmiit) mw 577 HM
(AcenThii)

30 M. B. Bonrkenmreiin

L7 HEECUNETBHIED MOERIEs, 5

i /> 1
7L 7 / \
2 7 \
Vg \
7 ,
2 4 0 & AN
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VimeoTcs TpE copra Komoduer, XapaKTepA3YEeMBIX pA3IMIHBIMH
WPHURHIME IOrmomenns 3puTensusix nurmentoB. Ha pme. 14.17 moxa-
3aHBI 3TH KDPHBHIE [JIsA NpuMaroB. Kpuebie nis 4enoBeKa OYeHBL ¢ HU-
MH CXOMHBL

Penmentopr GecmoseoHOURBIX YCTPOGHH HMHA4Y®, OHH BO MHOTHX
€IydaAX 4YBCTBUTENLHBI B HIMPOKOH COEKTpajbHOIU obmactd.

Mexamnsmbl TpaHCOpMANEE ONTHYECKOr0 H300paKeHHs Ha CeT-
9aTKe B He{lpambHO® H300pamkeHHe,cO000IIABMO8 MOBIY, BECHMA CIOJ-
uel. B cerwaTke mpomexopdT ajanTamusi K pasAHYMAM B HHTEHCHB-
HOCTH W B CIOEKTPagbHOM COCTaBe CBeTa, BOCOpHATHE 00HeMHOTO
u300paskeHun W [BIKEHHST BHANMOTO 00BbeKTa. DHIM mpoBejieHH MC-
-ClleJOBAHAA NMIYIHCOR, BOSHMKAIINX B ONTAYECKEX HepBaxX Kpaba
u mo3poHouHHEIX. 'agz kpaba cojiepKAT MHOMKECTBO PelelTOPOB, MMe-
HYeMBIX OMMATUOUAMU, DOXOMKHX Ha DANTOYKA. Y/AIOCH H3YIATH
MMOYIbCH, CO3ZaBaeMble OTHEIHHBIMH OMMATHUSIMA B COOTBETCTBY-
0mIX OTAeNBHHX aKCOHAX. B TeMHOTe pacmpOCTDAHAIOTCH peAKue
IepuoadYecKHe HMIyabehl. llpm ocBemmeHMH ¢ OpOroBOil HHTEHCHB-
HOCTHIO BO3HWKAIOT HONOMHATEIbHBIE HMIOYIbCH. Ecam HHTEncHs-
HOCTH CHUNBHO OpPEBBIIIAeT IOPOrOBYIO, TO B MOMEHT OCBEMIEHHs BO3-
HUKaeT KOPOTKAf MOCIeAOBATENbHOCTh YACTHIX MMIYIBCOB. 3aTeM
YacToTa YMEHBINAeTCs, HO O0CTaeTCa CYHIECTBeHHO (onbmieil, ueMm
-reMmHOBasA. Ilpn BHIKIIOUEHNM cBeTa TOABNsETCSA HOBas MAYKA YACTHIX
FMOYIbCOB, MX dYACTOTA IOCTENEeHHO YMEHbBINAeTcs [0 TeMHOBOH.
Y [D03BOHOYEBIX aKCOHH CHJIbHEE pearmpyloT Ha H3MeHEeHHA OCBe-
1eHHOCTH, WeM Ha HellpepbisHOoe ocsemenwe, Habmofaercsa mnopas-
JeHNe HMOYJAbCOB NIpH CHIbHOM ocpemennn., DyExnueir cervatkn
SABJSAETCS CJIOKHOE, WHTErpHpyiolmee HepBHOE B3aHMOJeCTBHe, mMMe-
101Ie8 XapaKTep BHYNCINTeNbHOR paboTel. B aToM cMbicie cerdaTKa
uonooma IBM.

TopuzoHTATBEDIE T aMAaKpUHOBHE KIETKA COeIMHAKT COCefHMNe
<doropenenTops, ofecueunmsan mHepegady WH(popManmu B JaTepamb-
HOM HAOpaBJeHWN, OWmOAsipHBIE KIeTKA nepegaoT mHQGOpMAAIO
BHYTPEHHEMY CHHAOTHYeCKOMY ciowo. Vccmegosanme amekTpmuecKoil
AKTHBHOCTH OTAENbHHIX KJIeTOK IIOKa3allo, 4TO PENenTOpHEe M ropu-
30HTaAbHEHE KICTKH (a Takie B HEKOTOPHIX CAyuasx OANONspHbIe
KJIeTKH) HCOLITHIBAIOT MIABHYI0 THOEPIOsAPU3anuio IPH OCBemeHHd,
He cosjjapas HEPBHOrO MMUyxbca. VEEIME chosamwu, WX MeMOpamEBIl
MOTeHOHWAN cTamoBuTcs OolNiee OTpUOATEeNBHBIM. JTO HeOOBIYHOE IIO-
Bejenne /s HelipoEa. Hax DpaBmmo, HeHpoHBI [AeDOMAPU3YIOTCHA,
OpuofperaioT TOXOKATENBHB MeMOpamHBIH DOTEHNHAN OpH BO3-
OysyneEnun. VIMOynbcel 06BIIHO pacmpoCTpaHAIOTCS B HOPBHBIX KieT-
Kax 1Mo WX jyAHEe. B Yka3saHHHX BUAAaX HEepPBHBIX KIETOK CEeTYATKA
ot cobuiTua He mpomexoasr. Hamporms, momomuTensHEBle HEpBHBIO
VMIOYALCHl BO3HAKAXT B aMaKpMHOBEIX ¥ TaHIHO3HBIX KIETKaX.
HMeHHO DOCHeNHN® CHY:HAT MCTOUHMKAMH HMIYIbCOB, MOCTYIAIOMMUX
B TOJOBHOHM MO3T.

Y 6Gecmo3srOHOUHHX (KampMap) NDOBefeHHW® NANOYBK HHOE — OHA
JemoNsipu3yIoTCst IPH OCBelleHAMH, T. e. BeAyT cebs mogo6HO 00BIT-
HBIM B030Y:KIeHHHM HelpoHaM.
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TloporoBasi 4yBCTBUTENBHOCTH IJ1a3a O4YeHb BenwKa. Ilocme pom-
TeNbHOH AManTallMy YEeJOBEUYEeCKOTO I1a3a K TEeMHOTe OH CIocoDen
BROCIIPHAMMATL OTHAedbHBIE KBAHTHL M B 3TOM OTHOLIEHHH IPEBOCXO-
aut xwboit ¢orosmemenT. Benepmcrsme He3aBECHMOCTH AKTOB MBIy~
9eHHA OTAENLHLIX ATOMOB W MONEKYD IPH HOCTATOYHO ciabom HCTOU-
HHKe CBeTa a3 OKA3LIBAETCH B COCTOAHHE HADIONATL KEAHTO6LLE
paykTyayuy manydeHnsn. I10 OGbITO BHEpBble NOoKazaHo bapEecom &
Yepuu B 1932 1.

B 1933 r. BaBmnos ¢ coOTpyAHUKAMH HpOBEN HOADPOOHBIE BU3YAIb-
Ible WCCAEOBAHMA KBAHTOBBIX (BIyKTyanwil ¢ HOMOINBIO OueHb HAa-
nesgmoli  Merogwku., bBouim  momyueHs!  TOUHBIE  XapAKTEPUCTHKIL
NaJ0uYKOBOIl YyBCTBUTEJLHOCTH 71233 M BAYKHBIE JAHHBIE 0 HPUPOJe-
ceera. llosgmee mnossumnch paborhr Xexra, IOCBAUIGHHBIE TO# e
npobaeme.

@Doropenentopsl MHOrMX 0GeCIO3BOHOYHLIX YCTPOEHBI WHAUe.
OcTaHoBUMCH HA SBONIONHMHE (POTOPELENIINH. YMECTHO HAYATh 00CYyHK--
menuie co caoB Jlapewua («Ilpomcxosxmeuue sumos»): «..Ecam mbr
6ymeM mMeTh B BHJY, CKONb MAJIBIM [JOKHO OBITH UMCIO MEBYIMUX
$OopM TI0 CPaBHEHHIO C TeMIi, KOTOPbie BBIMEPJIH, TPYAHOCTH Hepe--
cTaeT OBITH CAHIIKOM OONBIION W MBI MOKEM BEDPHTH, YTO €CTECTBEH-
HelT 0TOOp MOr DpPEeBPaTHTL WHPOCTOIl ammapaTr ONTHUECKOro HEepEa,
OOKPBITOT0 MUIMEHTOM W CHAGKeHHOTO Ipo3pauHoil MeMOpaHoif,
B ONTHUYECKHI WHCTPYMEHT...».

Hpocreitmnit Bup ¢oropenennuu — sto  Pororarcuc. OxHOKIE-
TOYHOC B3BrIeHAa 007agaeT OpPaHKEBO-KPACHBIM (OTODPEIeNTOPHBIM
OATHOM — cTurMoii. MoHO mymars, 4To 3TOT (OTOPELENTOP BOIHUK
BBOMIONUOHHO W3 ;KIYTHKA WIM PECHHYKH, AaCCOUHMAPOBABINEN mur-
ment. Ilom meficTBmeM cBeTa CTHIMa CO3NaeT CROGrQ DNOJIA HADRARIY
EMIYJIbC B JKCYTHKE, W SBIICHA [BILKETCA [0 HANPABICHHIO K CBETY.
Kar yrassiBaeT YoakeH, [MeTanbHO HCCIENOBABLINI (OTOTAKCHC, CH-
CTeMa CTMIMAa — JKTYTUK MOKeT pacCMaTpUBATLCA KAaK cepBO-MeXa-
Hu3M ¢ ofpaTHoil cBs3bI0, ofecmeumBaIONINiG MAKCAMAILHYI OCBE-
[MEeHHOCTh OPTAHU3MA.

3uaa nmomans (OTOPEIenTopa, MJIIHY BOIHBL M AHTEHCHBHOCTE
cBeTa, MOKHO OHeHUTh SHEPrHi0, HeoOXomuMyo Mna ¢OoToTaKTHYe-
ckoro orsera. [lma aBrieHsl 3TO OuUeHb MAajas BEIMUWHA — OKOJIO-
1,7 - 40~** opr/(cm® - ¢). Umcno ¢oronos, Heodxommmoe st BO3OYK-
nenusi (oropenentopa, pasHo cemd. CKOPOCTH [BWKeHHSI KIETKE
OKa3bIBAeTCHd IPONOPUMOHANLHOI YACHY MOrTOIEHHBIX (POTOHOB.

[loxyuenne spmrennmoro waofpakemms tpelyer Oomee TOHKOTO
ycrpoiictBa. XonfieliH yXKasblBaJ, YTO BO3MOKHEI JIWIIL YeThIPe THIA
[1a3a, ecam OHpEeJeNUTh [J1a3 KaK OpraH, B KOTOPOM CBeT, pacupo-
CTPaHAMMAINICA B OJHOM HAMPABJICHHM, CTHMYIOpyeT HepBHOE BO-
JIOKHO. JTO0 — MYuoK Tpy0OuUeK, YCTAHOBIEHHEIX [0 Pa3HBIM HAIPaB-
NeHWsM, H TPH THNA YCTPOIHCTB, MOMOOHBIX XOpOIIO HBBECTHHIM HH-
CTPYMeHTaM: KaMepa ¢ OyIaBOUHBIM OTBepCTHEM, O0BIYHAsE Kamepa
¢ nmH30H W Texeckom-pedaexrop. DymaBoumoe oTBepcTHE CIOYKHT
(oTopenenInE y IUIOCKHX uepBel — muamapuii. ¥ [0KAeBOro uepBs
CBETOUYBCTBHTEIbHEIE KJAETKM, HAIMYECTBYIOHIWe HA MOBEPXHOCTH
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Puc. 14.18. Cxema mpocToro riasa: IIOCKOTO 4epBA (a), HACEKOMOTO (6). J1—
auH3a, @ — doropenentop

Puc. 14.19. Cxema caox- Puec. 14.20, Cxema oMMartagusa
HOr0 [Jlaza HACEKOMOIQ: nacexomMoro: J -——munza, K —
J — nuHsa, @ — dovo- KpHCTAILIHIeCKHA KOHye, [ —
peuentop, P — pabpomep AMCTANbHBIE  padaomep, P —

padjom, A — aKcon
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Tena, colepsRar mumEasl. HTeTRU sTH OKpyKeHbl Helipo@ubGpunaspHOR
ceTkoii. ¥ MHOrMX OHABOK TaKWe KIETKM OO'BLEINHEHBI B YCTPOICTBO
¢ obmeit mumsoil. Takoe ycrpoiicTeo mOKasamo Ha puc. 14.18, 0HO
HaswBaeTcsa ocellus wnam mpocToil rias.

Y uNeHMCTOHOTHX HMEIOTCH CIOMCHEIe ria3a, gopMupyomne n306-
pamenue. IT0 Tax HassiBaemble GaceTOUHBIE Iira3a, MOCTPOCHHBIE U3
ommarudues. Uncno oMMaTHaMeR BapbUpyeT OT HEMHOFUX y oIpeje-
nemnbix Bu0B Mypasser g0 Gomee uem 2000 y crpewossl. Hamuerit
OMMATHANA COREPKHT POFOBUYHYI0 JIUH3Y, KPHCTAIAMYECKYIO KON~
G0urRy W or 3 ;0 11 YyBCTBUTENBHBIX KIETOK. B 3THX KIeTKax mo-
MemawTes  $OoTOpenenTopHLIE CTPYRTYPBI — pabdomepet, GyHKOUA
KOTOPHIX mOf00Ha (PYHKUNH BHENIHEro CerMeHTa NAN0YKH IO3BOHOY-
‘Boro (pue. 14.19). CosorymmocTs paGaomepoB obpasyer pabdom,
caymamuit goropenenTopEOH 06gacTbI0 BEYTPH KaKAOTO OMMATH-
Jma. Ha pue. 14.20 moxazaHa cxema OMMATH/NA HACEKOMOTO,

Puc. 1421. PaGmoMepsr —
AHANHBATOPH  HONKPH30-
BAHHOI'O CBETa

(acerovEbIe ria3a CHOCOOHEL ONpeNeNATb ITOCKOCTh KomeOaHmi
TOIAPU3OBAHHOLO CBETA. JTO MMeeT ajaliTalMoOHHOe 3HAUCHNe — Ha-
npaBjeHne MOJXAPH3ANHA yKaskieaer monoxeHme Comama. Mypasbu
u muenbl monbayorca ConHmeM Kak KOMIOAcoM [UIA HaBHramuH.
@pum mocrpomn MoAeds pabooMa, COCTOANET0 H3 BOCBMH Tpe-
YrONLHBIX HOMAPU3YIOMHX DIAeMEHTOB,  KaKIbIH M3 KOTOPSIX HpO-
IIyCRaeT CBET OPOHOPHMOHAISHO CTENeHn Hoxsipusanuu. llpormso-
DOIOmble Tapsl padnoMepoB 00Mafal0T [APANTENbHSIMA [OJADPH-
zaropamu. Ha pme. 14.21 nokasamo, xar Takue pabgoMepsl MOryT
JAeHCTBOBATH B KAUECTBE AaHAIM3ATOPOB MOJAPH30BATMHOrO cseTa. May-
yenme TOHKOH CTPYKTypbl OTOPENeNTOPOB WIGHHCTOHOIMX MHOJ-
TBEP/RAAET STY MOJEIb — HMEeTCs CTPOroe FeOMEeTPHYecKoe pacHo-
AO0KeHNe NEepUeHANKYAAPHBIX W NADANNeNbHHX MHUKPOTPYy6Ouex,
obpasyomux pabdmoM.

Hpnanunranbaoe CTpoeHHMe INa3a TOMOBHOTO MOJTIOCKA ~ OCHMH-
HOTa, KaXbMapa, KapaKATHIBL — CXOJHO €O CTpOeHHEeM TI1a33 MO03BO-
woysoro. I'7maa nMeer porosumy, anH3Y (XpYCTATHK), CeTUATRY.
Ilpupona mpoussopmna BHIGOp U3 HEMHOIMX BOIMOKHOCTEH, W IO~
9TOMY He Chefyer YAMBIATHCA CXOACTBY FMa3 Y CTONb PABHAIHUXCA
HHBOTHBIX.
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