YciaoBue

3anauya 3. 3epkaJa.

TOLIe“IHbII;'I NCTOYHUK CBETa S HaXO/IUTCA Ha PaBHBIX PACCTOAHUAX OT JIBYX IIJIOCKHX 3€PKaJl, KaK
MMOKa3aHO Ha pUCYHKe. VICmomb3ys MupKy/Ib U JTHHEHKY, oCTpoiiTe X0 aydeit 1 u 2 10 X BBIXOIa
U3 3epKal.

Hocmpoenus svinoanume na omdesvrom baarxe x amot 3adave. Kpamxo onuwume xod 6auus
nocmpoenuti. Ocnosnoti kKpumepuli ouenusarus daHHOT 3a0a4U — MOYHOCTL NOCMPOEHUS.
3amaua 9.2 I'paden, rpadur, anmas.

Vriepos — XUMUYECKU 3JIEMEHT 4eTBepToil rpynnbl Tadbunbl Menjereesa. BajieHTHOCTD yTriie-
pojia paBHa 4, IMOITOMY OH MOXKET JIEFKO COEIMHSIThCA C JAPYTHMH aTOMaMH YIJIepoja, o0pasys
pas/InyHble pa3BeTBJIEHHbIE CTPYKTYPhL. B JaHHOI 3ajade BaM IIPEJCTOUT PACCMOTPETH HEKOTO-
pble U3BEeCTHBIE (POPMBI IUCTOTO YTJIEPO/IA.

Monspras macca yriepoga M = 12,0—= !

——. [locrognnas Aporajgpo Ng = 6,02 - 10% momn ™~
HanomeTp — eMHANA JJIMHLI, ACIOIb3yeMas B aToMHoi dmsuke 1 v = 1079 .

Yacts 1. I'paden’

['paden - nBymepnast Momudukaius yriepoja, odpa3oBaHHas CJI0EM aTOMOB yIJIepOJia TOJIIIUHOM
B OJIUH aTOM, COEJINHEHHBIX B IEKCANOHAJIBHYIO (IIIECTHYTOJIbHY0) JBYMEPHYIO KPUCTAJITIECKYTO
peméTky (puc. 1). Paccrosane mexkmy OmKaiiiiimMu aroMaMil B IUIeHKe TpadeHa paBHO g =
0,142 mm.

1.1 PaccunraiiTe moBepXHOCTHYIO IIJIOTHOCTDH IpadeHa.
[ToBepXHOCTHOI TJIOTHOCTHIO HA3BIBAETCS MACCa, € IUHUIIBI TLIOIIA/IN
m
o= —.

S

Yacts 2. I'pacdur

Ha pucynke mokazana a-MoauduKalinsg KpUCTaaIndeckoil pemérku rpadura. CTpyKTypa JTaHHON
peméTKn cyioncras. KaxKplit c0it cTpouTCsd U3 NMPaBUIbHBIX MECTUYTOJBHIKOB, B BEPITNHAX KO-
TOPbIX HAXOAATCA aTOMbI YIJIEPO/Ia. COCGILHI/IG CcJion CMeNleHbl OTHOCUTEJIbHO APYT JIpyTra TakK, 9TO
[IOJIOBUHA ATOMOB BTOPOTO CJIOSI PACIIOJIAraeTCsl HaJl IIEHTPAMU [IeCTUYTOJIbHUKOB TIEPBOTO (HUK-
HEro) CJI0si U 1101, IIEHTPAMU [IeCTHYTOJILHUKOB TPeThero (BepxHero) cjiosi. Ilepsblit u Tpetuii ciion
[IOBTOPAIOT JAPYT JAPYTA.



2.1 zobpa3uTe pacro/iozKeHne aToMOB B JIBYX COCEJIHUX CJIOAX MPU BHUJE «CBepxXy». Jlns sToro
ucnosb3yiire Oyiank K 3ajade. [IITpuxoBKoil BhIJeIeHA TTapa MECTUYTOJbHIKOB, PACIIOIOXKEHHbIE
OJIMH TI0/, OMHUM. B KarKJIoM ¢j10e aTOMBI JOJIXKHBI 3aII0JTHATH BCIO HAPUCOBAHHYIO CETKY.

2.2 PaccunraiiTe 1710THOCTH Mpaduta. ATOMBI yIyIepojia, HaXOISIIIUeCs B COCETHUX BepITUHAX IIe-
CTUYTOJBHUKA, OTCTOAT JPYT OT JApyra Ha Bequduny a; = 0,1415HM, a cocejiHMe TIJIOCKOCTH Y/ia-
JieHbl 1pyT oT japyra Ha h = 0,3354 um (puc. 3).

0,1415 um

1 3a «mepeioBble OIMBITHI ¢ ABYMepHBIM MarepuaioMm — rpadenom» A. K. Teiimy u K. C. Hosocé-
JioBy Oblita npucyzkiena Hobesresckast npemus 1o dusuke 3a 2010 rog

Yactp 3. Asnmas

B xpucrainnyaeckoii pererke ajaMasa Bce aTOMbI YTIJIEPO/Ia HAXOAATCA «B PABHDBIX YC/IOBUAX» | KAXK-
JIBIF aTOM CO€JIMHEH KOBAJICHTHBIMU CBA3SIMU C YETHIPbMsI COCEIHUMU aTOMaMU, HaXOAAIIMMUCT B

BEpIINHAX PABUIBHON TPEyToJbHON MUPaMUJIbl - TeTpasapa (puc. 4).

Paccrosinre Mexk1y coceHUMHU aTOMaMU B KPUCTAJJIMYECKON pelreTke ajMasa paBHO as = 0,153
HM.

Puc. 4



[IpesncraBuTh cebe KPUCTA/IMYIECKYIO PEIIeTKY ajiMa3a MOXKHO CJeayIomuM obpaszom. Boszbmem
«9eTBEPKY aTOMOB», PACIIOJIOXKUM €€ BEPTUKAJBLHO, & 3aTeM K KayKJ0MY U3 TpeX HUKHUX aTOMOB
IIPUCOEIMHAM eIl TPHU TaKHX K€ YEeTBEPKH, JlaJiee IIPOIecC MPUCOSIUHEHN MOYKHO IIPOJIOJIKATH
(puc. 5).

Puc. 5

3.1 Ha 6/1aHKe K 3a/1a1e YKaXKUTe PACIOIOXKEHIe AaTOMOB B TPEX MOCIEI0BATEIBHBIX CJI0AX PEIIeTKN
a;masa npu Bujie ceepxy (em. puc. 5): Cyioit 1 — comepzkut arombl 1-2-3; Ciioii 2 — cofiepKUT aTOMbI
4-5-6; Croit 3 — cye Iy rommii, JIeyKaIuii Mo, cjioeM 2. B KaxK oM ¢j10e aToOMBbI JI0JIZKHBI 3aII0/IHITh
BCIO HapucoBaHHYIO ceTKy. Ha KakJIoM pucyHke 1mokasaHo rojiozxkenne atoma (.

3.2 PaccunTaiiTe JIOTHOCTD a/IMa3a.

MaremaTudyeckasi moJcKas3Ka.

4,

Ha puc. 6 nokasan Terpasjip, oOpasyeMblil aTOMaMi yIyIepojia B KPUCTAJLIMIECKOil pereTke aanMa-
3a. Eciin paccrostane Mexk ity Guimzkaiimumu aromamu pasHo |AgA;| = |AgAs| = [AoAs| = |ApA4| =
a, To:
JmHa ctoponsr Terpasipa | = [A1As| = ... = |A4Ay| = \/ga
ILiomasps oHol rpann TeTpasapa S = 4/ 3a

_ /643
O6mbem Terpasypa V = 4/ 55a

V1o Mexk/Iy OCHOBaHHEM TeTpa’/ipa W HAIIPABJIEHNEM CBSI3U C MeHTpaJIbHbIM aromoMm £ AgAs B

a ~ 19,47°, npu aToMm sin . = %

YHacrsp 4.

Ha nocaedyrouwgue sonpocw, datime kpamxue caosechvie (ne boaee 20 caog) omeemaol.

4.1 Tlouemy rpaduT MPOBOAUT JIEKTPUIECKUN TOK, a ajMa3 HeT?

4.2 DeKTpuIeckKoe COIPOTUBJIEHNE KpUCTajia rpadura OUeHb CUIBHO 3aBUCUT OT HAITPABJIEHUS



IPOTEKAHMsI JIEKTPUIECKOrO TOKa. B KAKOM HallpaBJIeHUe MPOTEKAHUs TOKa BJIOJIb cjioeB (1), uiu
norepek ux (2), conporupienne rpaduta 6OJbIIE U TOUEMY !

4.3 Ha pucynke, npuBejieHHOMY Ha OJIaHKe OTBETOB, MOKasaHa (hoTorpadus MOJIETN KPUCTALIATe-
CKOI1 perreTkn anMasa. Kakyio mpuHINIHAIBHYIO OMMUOKY JOIMYCTUIN pa3pabOTInKN STON MOe/m?
VKaxkuTe ee MpsaMo Ha PUCYHKE U JaiiTe KpaTkoe 000CHOBAHKE BAIIETO OTBETA.

Brank x 3amade 9.2 I'paden, rpadut, anmas.

He 3ab6ydvme cdamv amom aucmox!

2.2 Pacriojio>keHre aTOMOB B CJIOSIX KPUCTAJIJIMYECKON penieTrku rpadpura.

Caoii 1 Caoii 2

3.1 Pacnosio>keHre aTOMOB B CJIOSIX KPUCTAJINYECKOU pelIeTKn ajiMasa.

Choii 1 Cnoii 2 Cnoii 3

Pucynok 6. Mozesib KpucTaJliInvdecKoii penieTku ajiMasa.




Amom yenepoda

Koeanenmnas
CB3b

CTPYKTYPA AJIMA3A

Banaga 9-3. OnbiTel I'eopra Oma.

Koneuno, Bam nzBecten 3axon Oma s yaactka menu! CKopee BCero, BbI JJazKe TPOBEPSIIH €TI0 IKC-
nepuMeHTaIbHO! Y T0 MOXKeT OBITH MpOIIe: B35/ baTapeiiKy, BOJBTMETD, aMIIEPMETD, IIepEMEHHbBII
PE3UCTOpP, COeTMHUTEIbHBIE IIPOBOJIA; COOPAJIN IIPOCTEHBKYIO JIEKTPUYECKYIO Telb U YOEIM/INCh,
YTO CUJIA TOKA B IIEIH IIPOITOPIINOHAIBHA TPUJI0ZKEHHOMY HAIIPIZKEHUIO.

Ho 3agymbiBasmncs m Bbl, KaK 9TOT 3aKOH ObLIT OTKPBIT SKCIEPUMEHTAJLHO B 1826 rojy, Korjia
PO3€eTOK B JI0Me, U OaTapeek B Mara3mHe He ObLIO, He TOBOPS YK O BOJIBTMETPaxX M aMIepMeTpax.
Bosee Toro, B T0 Bpems erne He ObLIO TAKUX MOHATHI KaK HAIIPSIYKEHNE, CUJIa TOKA, SJIeKTPUIECKOe
conporuBjenue!

B manmoit 3aa4e BaM IpeICTOUT pa3odbparhes ¢ TeM, Kak ['eopry Cumony Omy yaaioch IPOBECTH
SKCIIEPUMEHTBI, MPUBEJIIINEe K OTKPBITHIO 3aKoHa Oma. OnmcaHue yCTaHOBKH U BCE IKCIIEPUMEH-
TaJIbHBIE JAaHHBIC, IPUBEJICHHDIC B 9TOI 3a1a1e, B3AThI n3 paboTel [.C. Oma «Onpeeienue 3akona,
10 KOTOPOMY METAJLIbI TPOBOJAT KOHTAKTHOE 3JIEKTPUIECTBO. ..»

Yactp 1. DkcriepuMeHTaJIbHAs YCTAHOBKA.



DIeKTpHYeCKad cXxeMa
ITpuGop I'. OMa mpubopa I'. OMa

Ha pucynke npusesena dbororpadust mojenu npudopa Oma, psaoM MoKa3aHa JIeKTPUIecKas cxe-
Ma 3Toro ycrpoiictBa. Hymeparnius jerasieit ycTaHOBKY OJIMHAKOBa Ha 000MX pucyHKax. B KadecTse
YYBCTBUTEJHHOTO JIEMEHTA NUCIIOJIb3YeTCs MAarHUTHAS CTPesIKa 1, MoJIBerieHHas Ha TOHKOI TTOJIOCKe
2 W3 pacCILTIONIEHHOH 30/10Toi TpoBOJIoKK. CBepxy MOJIOCKa TPUKpPEIIeHa K HeOOIbITOMY ITUTNH-
Py 3, KOTOPBIIT MOYKHO BpaIiaTh U ¢ TTOMOIIBIO YIJIOMEPHON ITKAJIBI U3MEPATH YTOJI 3aKPYYNBAHUSA
30JI0TOM MTOJIOCKHU. B KadgecTBe HCTOYHNKA TOKA HCII0/Ib30BaIach TEPMO3JIeKTprIecKas baTapest, co-
crosiasa u3 [[-o0pa3Hoii IacTUHBL b, OTJIMTOH U3 BUCMYTa, K KOTOPOI ITPUKPEILIEHBI JIBE Me/IHbIe
nosiocku 6 u 7. BTopble KOHIIBI 9TUX MOJIOCOK MOMEIIEHBI B YAIKK 8 U 9, 3aIl0/IHEHHbIE PTYTHIO.
Konnp! mmacTunbl 3 BUCMYyTa ¢ MEJIHBIME ITOJIOCKAMU TIOMEIeHbI B JiBa cocyma 10 u 11, ogrom u3
KOTOPBIX (11) HAXOAUTCS BOJIA € TIABAIOIIUM JibJIOM, BO BropoMm (10) — kumsiiias Bojia. B gariedkn
co pryThio (8-9) momeranuch Kycku 13

UCCJIelyeMbIX [TPOBOJIOK pa3umuHoil jyimabl. OJjiHa U3 MeJIHBIX 10JI0CoK (6) pacrojiarajiack ropu-
30HTAJILHO, CTPOTO BJIOJIb MArHUTHOIO Mepujuana. MaruutHas cTpesiKa pa3Melajiach HaJl 3TOi
MTOJTOCKOM, TPIYIEM TIPA OTCYTCTBUU SJEKTPUIECKOTO TOKA B TEMM CTPEIKA OPUEHTHPOBAIACH CTPO-
IO BJIOJIb MOJIOCKH, TIPH 3TOM ee TIOJBeC (30J10Tasl T0JIOCKA) He ObLI 3aKpYyJeH.

[Ipunium geficTBust Tpudbopa U METOJNKA M3MEePEeHHUil 3aK/II0Ya/JiCh B cieayomeM. Ecin KoHIbI
TEPMOIJIEKTPUYIECKOI Harapen (MecTa CTBIKOB BUCMYTa U MEJIU) HAXOJATCS IIPU PA3HBIX TeMIIepa-
Typax, TO B Heil BOBHHKACT IOCTOAHHOE HAIPSAKeHHe?, KOTOPOe 3aBUCUT OT PA3HOCTH TEeMIIEPATyP
croikoB. [Ipu 3amMbikanny 1enu (T.e. IPU HOAKIIOYEHUH TPOBOJa 13 K dalliedkaM cO PTYThiO) B
Heil BO3HUKAET SJIEKTPUIECKUI TOK. DJIEKTPUIECKUI TOK, MPOTEKAIOIIUI 110 MeIHOM TOJI0CKe, Ha-
XOJIATIEcS 110/ MArHUTHON CTPEJIKOM, cO3/1aeT MarHuTHOE T10JIe, CTPEMSIIEECT MTOBEPHYThH CTPEJIKY
MEePIEH MK YJISPHO IPOTEKAIONEMY TOKY. [Ipr 9TOM MOMEHT CHJIbI, JIEWCTBYIONINI Ha CTPEJIKY TIPO-
MOPIIMOHAJIEH CUJIe TOKA W 3aBUCUT OT OPUEHTAIUM CTPEJKU OTHOCUTEJHHO HAITPABJIEHUS TOKA.
Crpesnka mMoBOpavYMBAETCsl Ha HEKOTOPBIM Yyrojl. 3areM, Bpallias BEPXHUI IUIUHIP, CTPEJKY BO3-
BPAIIAIOT B UCXOJ/IHOE TOJIOYKEHHE, BJI0JIb MATHUTHOI'O MepUIHaHa U MeIHOW mojtocku. [Ipu stom ¢
BBICOKOI TOYHOCTBIO U3MEPSIOT YIoJI OBOpOTa BepxHero muanapa. [lo namepenusm I'. Oma tipu



3aKpPyYUBAHUN 30JI0TOM ITOJIOCKHU B HEll BO3HUKAET MOMEHT CHJI YIIPYTOCTH, IIPOIIOPIINOHAIBHBIN yT-
JIy 3aKPYYUBAHUSA, IPUYEM ST ITPOTIOPIIMOHATIBHOCTE COOTIONAETCH, JIaXKe €CJIU YTOJT 3aKPY YNBAHUS
jocturaet Tpex 06oporoB. Takum obpaszom, I OM m3Mepsisi 3aBUCUMOCTD yIjIa 3aKpydIuBanuss X
30JI0TO TIOJIOCKH OT JIIMHBI & U MaTepuasia IIPOBOJIOKN 13, TOJIK/II0OYEHHON K PTYTHBIM KOHTAKTAM.
[Ipexk e ueM IPUBOIUTE PE3y/IbTAThl U3MEPEeHuil 1 uX 00pabOTKy KPaTKO OTBETHTE Ha CJIEyIONIne
BOIIPOCHI.

1.1 Yemy paBeH MOMEHT CHJIbI, JEHCTBYIONIUII HA MATHUTHYIO CTPEJIKY CO CTOPOHBI MArHUTHOTO
0JIsT 3eMJIH, B MTOJIOKEHUN PABHOBECUsI CTPEJIKU IIPU OTCYTCTBUH TOKA B TETIH !

1.2 Tlogemy B skcrnepumenTax . Oma HeT HEOOXOMMMOCTH yIUTHIBATH BIUSHUE MATHUTHOTO TIOJISI
Semn?

1.3 Tlokazkute, 9TO M3MEPSEMbIH yroJ 3aKpyduBaHUs 30JI0TON ITOJOCKHU IIPOIOPIMOHAJIEH CHJIe
TOKa B IIEIH.

1.4 Badem B JJaHHON YCTAHOBKE MCIIOJIB30BAJINCH YAINKNA CO PTYTHIO?

Yactp 2. Teoperndeckoe onmucaHmue.

B pesynbrare anaamza sKcIepuMeHTAIbHBIX JaHHbIX [, OM npuiiresr K BBIBOJLY, UTO 3aBUCUMOCTH
yIyla 3aKpyYUBaHUs TOJIOCKH T10/iBeca X (B YIVIOBBIX I'PaJlycax) OT JJIMHBI MOJKIIOUYEHHON TPOBO-
JoKE = (B jfoiiMax) MoxKeT ObITh ormcana GhopMyIIoii

X=—" (1)
x+b
I'ie a u b - mocTostHHBIE IS JTAHHOM CEepUN OIBITOB BEJIMYINHBI.
Kaxk y»ke 0ObLI0 CKa3aHO, yroJ 3aKpyInBaHUsI IPOTOPIINOHAJIEH CHJIe TOKA B IEIH, IIOITOMY OyieM
cautarh, 910 X = cl, re ¢ - MOCTOAHHBIN JJIs BCeX ONMBITOB KodddurmenT. OO03HATMM COIPO-
TUBJIEHUE €JIMHUIIbI JJINHBI TIPOBOJIOKU 7 (JJIsi PA3HBIX MAaTEPHAJIOB OHO PA3JIMYHO); TOCTOSHHOE
COTIPOTHUBJIEHUE BCeil 1enn 6e3 MpoBoJIOKU Ry; HanpsizkeHue, coznaBaeMoe barapeeit Uy (0HO 3aBU-
CHUT TOJILKO OT PA3HOCTU TEMIIEPATyP KOHIOB OaTapen ).
2.1 C nomorpio 3akorHa OMa, BBIpA3UTe 3aBUCHMOCTD yTJyIa 3aKpPyInBanusa X OT JJTHHBI TPUCOE U~
HEHHOI TTPOBOJIOKU X, UCIOJb3Ys BBEJICHHBIC (bu3mdeckue napaMerpsol 7, Ry, Uy, c.
2.2 Buipazure napamerpsl OMa a u b gepe3 dusndeckne napamerpsl 1, Ry, Uy, c.
2 2
YHactp 3. PesynbraThl n3MepeHuii u nx obpadoTka.
Bo Bcex cBomx pacuerax mocrapaiTech HCIIOJIb30BATh BCE IPUBEIEHHBIE SKCIIEPUMEHTAIbHBIE JaH-
HbI€ — 9TO IHOBbIIMTACT TOYHOCTDb PE3YJILTATOB 1 O6OCHOB&HHOCTB BbIBOJIOB. OHeHI/IBaTb IIOTrpenIHoOCTr
He Tpebyercsa. Heobxoumbie rpaduku mocTpoiiTe Ha OT/Ie/IbHOM OJIaHKe K JIAHHON 3aj1ade.
B niepBom sxcniepumenTe [, Om ucmoib30Ba/1 KyCKu PasHoil JUIMHBI MEJHOTO TIPOBO/IA, BhIPe3aHHbIe
U3 OJIHOI'O KYCKa IIOJIOCKOBOI'O MeJIHOTO 1poBoda. O1nH KoHell TepMobaTapee Bce BPeMsT HAXOIHICS
B YaIIKe C [JIABSIIIUMCS JIbJIOM (ero TeMiepaTypa’ 0°R). B nepBoii cepuu uameperuit BTopoii KoHerr,
TepMobaTapee baTaper HaXO/IIJICS B COCYy/le ¢ KuIlsiieil Bojioii (ee Temmneparypa 80°R), BO BTOPOii
cepun U3MepeHuit BTOpOoii KOHell TepMobaTapee HAXOMIICS IPU KOMHATHOMN TeMiiepaType (KoTopast
pasusaachk 7,0°R) B Tabsmie 1 npuBeieHsl pe3ysibTaThl H3MEPEHUil yIyia 3aKPYYNBaHUs TI0/IBECA
X OT AJIUHBI TOAKJ/IIOUYEHHON IIPOBOJIOKU X JIJIsi IBYX CePHUil M3MEPEHNUIA.
Tabsmna 1 Megaas mpoBoJioKa.
X, JIOM 2,0 4,0 6,0 10,0 18,0 34,0 66,0 | 130,0
X° (mpu 80°R) | 305,25 | 281,50 | 259,00 | 224,00 | 178,50 | 124,75 | 79,00 | 44,50
X° (mpm 7,0°R) | 27,00 | 25,00 | 23,33 |20,00 | 1550 | 10,75 |6,50 | 3,67
3.1 Tlokazkute, 9T0 B 00€UX CEpUAX U3MEPEHUI MOJYyUEHHbIE PE3YIbTAThl XOPOIIO OIMUCHIBAIOTCS
dbopmymoit Oma (1). s sToro mocrpoiite rpaduKu MOy IEHHBIX 3aBUCHMOCTEl, B TAKUX KOOP-




JUHATaX, YT0ObI OHU ObLIM JimHEHHbI. 3.2 Paccumraiite 3uavenus koddduimenrtos Oma aq,b; u
as, by st obenx cepmit m3mepennii. 3.3 Ilokarkure, yTo 3HaUeHME Mapamerpa Ry MOXKHO CUATATH
[IPUMEPHO OJIMHAKOBBIM B 000uX cirydasax. O0bscHUTE BO3MOYKHBIE IPUYNHBI UX pasjmmansd. 3.4 Pac-
cunTaire JUIMHY (B JIIOiMaX) UCIOJIB30BAHHOM [TPOBOJIOKH, KOTOPasi UMEeT COIPOTUBJIEHIE PABHOE
COIPOTHUBJIEHNIO Ry, KOr/la BTOPO#l KOHeI| TepMobaTapee IoMeIeH B Kulsiyo Boay. 3.5 [lokaxku-
Te, 9TO HAIpsizKEeHUe, co3jaBaeMoe TepMobaTrapeeii, MPOIOPINOHAIBLHO PA3HOCTH TEMIIEPATYp ee
KOHIIOB. 3.6 3uMOil WIn JIeTOM ObLIN IIPOBEIEHBI IIPEICTAaBICHHbIE H3MEPEHNS !
B Tabmuiie 2 npuBeieHbl pe3yIbTATH H3MEPEHUIT yIyIa 3aKPYINBAHNUSI TI0/IBECA TTPHU UCIIOIb30BAHIH
JIATYHHO! ITPOBOJIOKH (BTOPOIi KOHel| 6aTapen B KUIISIIIEl BOJIe).
Tabauma 2
x, OI0iM 2,0 4.0 8,0 16,0
X° (mpu 80°R) | 111,50 | 64,75 | 37,00 | 19,75

3.6 Ilokaxkure, YTO M B 9TOM cjydae 3HadeHUe mapameTpa Ry MOXKHO CUUTATh TaKUM Ke, KaK
U [IPU KMCIOJIb30BAHUU MeJHOM mpoBosioku. 3.7 Haiiaure nymuy (B jmroiimMax) MeIHOI MPOBOJIOKH,
COIIPOTUBJIEHNE KOTOPOI paBHO COMPOTHURJIEHUIO 1 JIIoiiMa MCITOJIb30BAHHON JIATYHHOI TTPOBOJIOKH.
3 T. OM ncmosb3oBas mkaJsy Peomiopa. [IpuBe/ieHHBIX B yCJIOBUM JIAHHBIX XBATAeT, YTOOBI IIpH
HeOOXOIMMOCTH IepeiiTu K 1kaJe lenbens.

2

Penienue

3anaga 3 3epkana

[TocTpoenust xojia Jiydeit ya00HO ITPOBOJIUTH, MPEIBAPUTE/IHHO ITIOCTPOUB MHUMbBIE M300pazKeHUst
NCTOYHUKa B 3€pKaJiaXx. He CJIOZKHO YBUJIETH, YTO BCE€ 9TU NCTOYHUKHU 6y,71}7T HaXOJUTHCA Ha OKPY K-
HOCTH C IIEHTPOM B TOUKE IT€peceveHns MTPOJIOJIZKEHNIT 3ePKaI.



Paccmorpum nocrpoenne xoza styda 1. JIya 1 nocsie nonaianust Ha BepxHee 3epKaJjio, OTParKaeTCs
TaK, ITO IPOJIOJIZKEHUE STOrO JIyda IPOXOIUT dUpe3 uzobpazkenue Sy (3T0 M300paskeHue OlUCHIBACT
JIy Ui, OTpazKeHHbIe OT BEPXHEro 3epKaJa). [locste monaganus Ha HIZKHeE 3ePKAJIO JIyd OTPazKaeTcst
OT HETr0, MPOJI0JIZKEHHE JIyda MPOXOINT depe3 n3obpakenue Sy. Haxkomnert

elre OJHO OTpazkKeHWe OT BEPXHEro 3epKaJia JIaeT JIyd, IPOJOJIKEHHE KOTOPOrO MPOXOJUT Uepes
nzobpazkenue Ss. X0/ BTOPOrO Jiyda CTPOUTCHA AHAJOIUYHO — OH TAKKe MOKA3aH Ha PUCYHKE.
3anaua 9.2 I'paden, rpadur, aimmas.

Yacts 1. I'pacden

1.1 B permrerke rpadena B IIecTH BepIIUHAX KaKJIOT'O IECTUYTOJbHUKA HAXOJUTCHA 1O OTHOMY
aromy. Ho KazK/bIit aTOM BXOJIUT B TPU COIPHUKACAIOMUXCS IecTryrojbauka. CiieoBaTebHo, Ha
IJIOIIA/IN OJTHOTO IECTUYTOJbHUKA B CPEJIHEM HaXOAUTCH jBa aToma. [lo9Tomy MmoBepXHOCTHAs
IJIOTHOCTH rpadeHa MoxKeT ObITh paccauTana 1o hopMmyie

2m
. 1
o 50 (1)

M
B,ZLer m = Na T MacCCa aTOMa YyIJVIepo/a,



3V3
2

1
So=6- 5&3 sin 60° = ——ag (2)
IIOIIA/Ib IecTuyroibauka. [locie mojcranoBru sTux Bbipakenuii B ¢hopmyity (1), mosmydaem

2m 4 M
o="——=——"_
So 3v/3 Naa?

HOﬂCTaHOBKa YUCJIEHHBIX 3HAYEeHUI IIpUBOAUT K PE3YJILTATY

(3)

—3 _Kr
> 4 ]\/[2 _ 4 12,(1) 1072 = ; _ 761 10_7KF‘
3v3 Naa2  34/36,02- 1023 —— - (0,142 - 109)nm?
Yacts 2. I'pacdur
2.1 B ycsioBuu 3a/1a4u CKa3aHo, YTO &TOMBI B COCEJIHIX CJIOSIX CMeIEeHbl OTHOCUTENIHHO JIPYT APYTa,
MIO3TOMY IPABUIBLHOE PACIOJIOKEHNE aTOMOB B COCEJTHUX CJIOSX MOKA3aHO HA CJIEIYIONIEM PHUCYHKe

(4)

M2

Caoii 2

i HADJISITHOCTH COBMECTHM 3THU cJiou. Takum oOpa3oM, B KarKJIOM CJI0€ MMeeTCd TaKasl ¥Ke T'eK-
caroHaJibHas IJIOCKas PelreTka, Kak U B rpadene. [IosToMy moBepXHOCTHas IJIOTHOCTD B KaKJIOM
clloe Takzke OyJeT onpeiessaThest o dpopmysie (3), TOJBKO ¢ HEMHOIO UHBIM 3HAYEHUEM JIJIHHbI
CTOPOHBI IIecTuyrosibHuKa. Caon HaxoadaTcss Ha paccrodHun h. HbIMEU cjioBamMu, B «ILJIACTUHKE»
TOJIMUHONK h HAXOAWTCS OAMH CJIOH aroMoB. IlosToMy ILIOTHOCTH rpaduTa pPacCINTHIBAETCS IO

dopmyie

_o_ 4 M (5)
P h T 3 /3Naah
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Yucjiennoe 3Ha4eHAE

_ 4 M4 12010700 — 922810
=33 Naadh — 34/36,02-10%—L.(0,1415- 10-9)m2 - 0,3354 - 109\ M3

1
MO.

OrmernM, uTO Tab/IMYHOE 3HAYEHUE IJIOTHOCTHU TpaduTta 2,22,27 - 103%.

Hacts 3. Anmas

3.1 Pacnioyrarath aToMbI B KaXK/JI0M CJIO€ YJI0OHO TIOCJ/IE/IOBATEILHO, B COOTBETCTBUH C OIMUCAHHBIM
MIOPSAJIKOM ITOCTPOEHNUsI pereTKn. Pe3ybraT moka3an Ha PUCYHKE.

[TonsiTHO, 9TO C1oU 1 M 2 MOJTHOCTBIO MIOBTOPAIOT JIPYT JApyTa. 1 B 9TOM cilydae IOKaXKeM pe3yabTaT
COBMEIIIEHUS CJIOEB 2 U 3.

11



3.2 IlnoTHoCTh TpaduTa MOXKHO PACCUUTHIBATL PA3IUYHBIMU CIIOCODAMU, HO, IO-BUJIUMOMY, Ca-
MBIl TIPOCTOI CIIOCOO BOCIIOIL30BAThLCS MIPUBEICHHON MAaTEeMAaTHIECKOl mojcKaskoit. Kak ciesyer
U3 MPUBEJICHHOTO TTOCTPOEHUS, PACIIOIOKEHUST aTOMOB B KaXKJIOM CJI0€ HJIEHTUIHBI. JTO PACIIOJIO-
JKeHUe MOXKHO ITPEJICTaBUTh KaK HabOP IMPaBUJILHBIX TPEYTOJbHUKOB, MOKPBIBAIOIINX IIJIOCKOCTbD.
JlyiiHa CTOPOHBI U ILIOIA/IH TAKOTO TPEYTOJbHUKA IIpuBeieHa B mojickaske! [Torarao, 1uro B cpe-
HEM Ha KaxKJblil TPeyroJbHUK IPUXOJUTCS TOJIBKO MOJOBUHA aToMa (TaK Kak KaxKJblii aToM BXO-
JIAT B IIECTb CTHIKYIONIUXCST TPEyTroJbHUKOB). Cie/I0BATEIbHO, TIOBEPXHOCTHAS IIJIOTHOCTH ATOMOB
B KazKJIOM CJIO€ paBHA

12



Tenepb obpaTrM BHUMAaHKE, YTO PACCMOTPEHHBIE CJION PACITOJIOZKEHDBI Ha HEOIMHAKOBBIX PACCTOTHH-
gax. Ongarh 2Ke, ¢ IMOMOIIBIO TTOJICKA3KU MOYKHO 3aMETHTh, UTO PACCTOSTHUST MEYK/IYy CJIOSIMU Yepery-
I0TCA: CHAYaJIa CJIOM PACIoJIaraloTCst Ha PACCTOAHUY @, & TI0TOM Ha paccrognun 5. CiieoBaTebHo,
Ha TosuHe H = %a pacroJjiaraloTcsl JgBa CJI0s, IO3TOMY IIJIOTHOCTDb ajiMa3a PaBHA

3oMm

_@_Qﬁ M _3\/§M (7)
PTTH T4 Na?la T T8 Nad®
T’II/ICJIQHHIDIG pvaeTm HpI/IBO,HHT K CJIe,.T_LYIOH_LQMy pe3yanaTy
3WV3 M 3v3 12,0 - 1073 X
p _ \/_ _ \/_ - MOJIb _ 3,62 . 103E (8)
8 Naa® 8 6,02-108-1.(0,153-1079) 3 M®

YHacts 4.

4.1 B perrerke ajiMaza BCE aTOMbBI CBA3aHBI Y€THIPbMSI KOBAJIEHTHBIME CBA3SIMU, TTOITOMY CBOOOJI-
HBIX 3JIEKTPOHOB HeT. B rpadure aToMbl cBA3aHBI B T€KCATOHAJLHOM CJIOE€ C TPEMs COCETHUMU,
[IOTOMY OJTHA CBSI3b OCTAETCSI CBODOIHOMN. DJIEKTPOHBI, 00ECIIEINBAIONINE 3Ty CBSI3b, OKA3BIBAIOTCS
CBOOO/THBIMU, OHU U SABJISIOTCS HOCHUTEISIMU SJIEKTPHIECKOTO TOKA.

4.2 CBobojiHbIe 3JIEKTPOHBI JIETKO MOTYT JIBUTATHCH MEXK/Iy CJIOSMH KPUCTAJIMYECKONW PEIeTKH,
HO ¢ OOJIBIIIMM TPY/IOM IIPEOJIOJIEBAIOT CJIOU C T'YCTO PACHOJIOXKEHHbIMU aTomamu. [losromy sstek-
TPUYECKOE COIPOTUBJIEHUE TIONEPEK CJI0EB HAMHOI'O OOJIbIIIE, YeM COIPOTHUB/IEHUE TIPU ITPOTEKAHUN
TOK& BJIOJIb CJIOEB — IO JIUTEPATYPHBIM JTaHHBIM, Oosiee gem B 1000 pas!

4.3 B npuBe/ieHHOIT MOJIe/Il NMeROTCs aToMbL, uMerorue 6 (mects!) cBsseii. B To Bpemst Kak yriepos
YETBIPEXBAJIEHTEH, TO9TOMY OoJsiee 4 cBs3eil ObITH He MOXKeT!

3agada 9-3 OnbiTbl I'eopra Oma.
Yactp 1. DkcriepuMeHTaJIbHAas yCTAHOBKA.
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st orBeTa Ha MOCTABJIEHHBIE BOIIPOCHI TPEOYETCs HE TOJIBLKO Pa300paThCs B MIPUHITUIIAX JICHCTBUS
YCTaHOBKH, HO BBICKA3aTh HEKOTOPBIE TPEJIOI0KEHNsT (TI0YTH OYEBUIHBIE) O XapaKTepe MCCIIe/Ty-
€MBIX ITPOIIECCOB.

1.1 Tax kak B 9TOM mOJI0’KeHUN B yeTaHoBKe ['. OMa 1mojBec Takzke He 3aKPydeH, TO MOMEHT CHJIBI CO
CTOPOHBI [10JIST 3eMJIH PABEH HYyJIO (TaK KaK B 9TOM IMOJIOXKEHUH CTPEJIKA HAXOUTCS B PABHOBECHH ).
1.2 Namepenud yria 3aKpydIuBaHUs ITPOBOJIATCS IIPU HAIIPABJIEHUN CTPEJIKKA Ha ceBep. B 3Tom mo-
JIOZKEHUU MOMEHT CHUJIbI, JefICTBYIOINIUI HA CTPEJIKY CO CTOPOHBI TI0JIsi 3EMJIM PABEH HYJIIO, TIO9TOMY
HET HEOOXOIUMOCTH YINTHIBATH MATHUTHOE ITOJIe 3eMJIN.

1.3 IIpu 3akpyunBaHUU MO/IBECA CTPEJIKA BO3BPAIAETCH B MCXOTHOE COCTOSHUE €CJI MOMEHT CUJIbI
YIOPYTOCTU yPABHOBENINBAET MAaKCUMAJILHBII MOMEHT CHJIBI, JIEUCTBYIOIIEH Ha CTPETIKY CO CTOPOHBI
MarHuTHOIO I0JIs TOKa. TaK KaK m3MepeHus ITPOBOJIATCA MPU OPUEHTAITUN CTPEJIKA CTPOrO BJIO/Ib
HAITPABJIEHUs] TOKa, TO MOMEHT CHJIBI, JIEHCTBYIOMIEN CO CTOPOHBI TOKA, 3aBUCUT TOJHKO OT CHUJIbI
Toka. HakoHer, MOMEHT CHIy YIIPYTOCTH MPOIOPIMOHAJIEH Iy 3akpyduBanus. OTcioma ciejyer,
YTO NPH yKA3aHHOI MeTOJNKe M3MePSEMbI YTOJI 3aKPYIHMBAHNUS ITPOIIOPIINOHATIEH CUJIE TOKA.
OrmeTnM, 9TO PpU U3MEPEHNN yIJIa OTKJIOHEHUs CTPEJIKA HEOOXOIMMO 3HATH 3aBUCUMOCTH MOMEH-
TOB CHJI OT yTIJIa TIOBOPOTa CTPEJIKU.

1.4 PryTHbIE KOHTAKTHI UCIIOJB3YIOTCS JIJIsi YMEHBIICHUS U CTAOU/IM3aIUU UX COINPOTUBJ/ICHUS.
Yactps 2. TeopeTrnyeckoe onucaHwme.

2.1 U3 3akona Oma ciiefyeT, 9TO Cijia TOKa B IEIH OIMUCHIBACTCS (hOPMYIIOit

U U,
=2 —=_"0 (1)
R re+ Ry
IJle T - CONMPOTUBJIEHNE OIK/II0OYeHHOM MpoBOIOKN Torma yroy 3aKkpydnBaHusl paBeH
CUO
X=cl=——. 2
re + Ry (2)

2.2 Tlocneaioro gpopMyIy MOXKHO IepernncaTh B (hopme, coBIaIaionieil ¢ popMoit, peyioXKeHHOM
I. Omom

)
X = r /. 3
T+ % (3)
N3 cpaBuenus 3toit popmyinl ¢ popmystoii I Oma X = ﬁb, HaXO MM (DOPMYJIBI JIJIsI ITapaMeTPOB
Owma
cU, R
a=—2 b= (4)
r r

Yactp 3 Pe3yabraTsl nuamepenuii u ux obpadborka.
g Toro, 4ToOBI MOy YUTH JTUHEHHYIO 3aBUCHMOCTD, YJIOOHO IMOCTPOUTH I'PaOUK 3aBUCUMOCTH Be-
mranabl X ~! oT 17IMHBI IPOBOJIOKH. PacueTsl Be I aiH 06paTHBIX YIVIaM 3aKPy IMBAHI TPUBEICHD]
B Tabmure 1. CoorBercTByomue rpaduKn MOKa3aHbl Ha PUCYHKAX.
Tabsmna 1 I3mepeHusi ¢ MeJHOI IIPOBOJIOKOIA.
X, TEOM 2,0 4,0 6,0 10,0 18,0 34,0 66,0 130,0
X° (mpu 80°R) 305,25 | 281,50 | 259,00 | 224,00 | 178,50 | 124,75 | 79,00 | 44,50
X° (mpu 7,0°R) | 27,00 | 25,00 | 23,33 |20,00 |15,550 | 10,75 | 6,50 3,67
X~ (nmpu 80°R) | 0,0033 | 0,0036 | 0,0039 | 0,0045 | 0,0056 | 0,0080 | 0,0127 | 0,0225
X1 (npu 7,0°R) | 0,0370 | 0,0400 | 0,0429 | 0,0500 | 0,0645 | 0,0930 | 0,1538 | 0,2725
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3aEMCHMOCTE YIMa KPYy4eHHA OT ANHHLI MeJHOTo NPOECAa NPH TEMNEpaType
KMNEHHA [MMHEeapH20BaHHAA 33aEHCHMOCTL)

0,025 /L

0,020 ——
L]

=
=]
iy
&n

17X, 1frpanyc
o=
=
=
b

0,005

0,000 Y
] 0 20 30 40 5 60 TO 80 90 100 110 120 130 140

®, OHHMBI

3aEMCHMOCTE YIMa KpPY4eHHA OT ANWHEl MEQHOTO NPOEDAA NPH KOMHATHOW
TeEMNepaType (NMMHEeapH20BaHHAA 3aEHCHMOCTL)

0,30 /L

0,20
L]

17X, 1/rpapyc

0,10 ,ﬂ-—"‘"’

0 0 20 30 40 50 60 7O g0 90 100 110 120 130 140

®, QHAMBI

0,00

[Tonyuennble rpaduKku ABAAIOTCS JTUHEHHBIMEA ¢ BBHICOKOW TOYHOCTBIO, UTO IOATBEPIKIAET IIPUMeE-
HUMOCTD popmy/ibl OMa JiJIsi ONUCAHUS TOJIYI€HHON 3aBUCHMOCTH.
3.2 /g pacdera nmapamMeTpoB @, b 3amuIneM MOJIYIeHHYIO 3aBUCUMOCTDb B BUJIE

1 z+b 1 b
e " ax+a T+ (5)

I'ne A, B - mapaMeTpbl JUHEHHBIX 3aBUCAMOCTEH, TIpeICTaBJIeHHbIX Ha rpadukax. DTN mapaMeTpsl
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MOryT OBbITh HANJIEHBbI pa3ndHbiME TpaaunuonabivMu criocobamu (MHK, no rpadukam, ycpemne-
HEUEM 110 BceM TodkaMm). Huzke mpuBejieHbl UX 3HAUEHUsI, PACCUNTAHHBIE 110 METOJY HAUMEHBIINX
KBaIpaToB. [js1 mepBoil 3aBucuMOCTH (P TeMIepaType KUIIeHNUs):

A; =1,50-10" rpax ' - moiim ™, By =2,94- 1073 rpag L. (6)

st BrOpoit 3aBucuMocTr (IIpu KOMHATHON TeMIepaType):

Ay =285-103rpag ! - moiim™ ', By =3,19-10 % rpazx . (6)

U3 dbopmyin (5) caemyer, aro mapamerpbl OMa it yKa3aHHBIX 3aBHCHMOCTEN DaBHBI

1

a; = e 6,68 - 10° rpagt - moitm, by = ay By = 19,6 moiim. (7)
1

gy = i 5,41 - 10* rpagt - moitm, by = ag By = 17,3 moiim. (8)
2

3.3 Uz dopmya (4) ciemyer, ato comporusiienne Ry MponOpIuoHaIbHO mapaMerpy b (B JaHHOM
cJlydae BeJIMYUHA T TIOCTOSTHHA)

Ro = br. (9)

[TosToMmy 6JIM30CTH STUX MMApaMeTpPOB JIJIsi 00ENX 3aBUCUMOCTEN CBUIETETHLCTBYET O OJIM30CTU 3HA-
genuit Ry. eficTBUTEIHHO, OKA3a/I0Ch, UTO 3HAUEHU [TapaMeTpoB by U by OJIM3KH, PA3IUIUT MEK-
Jly HUMU coCTaBJsioT mopsijka 10%. O4eBuHON NPUYUHON MX Pa3/JINIUs SBIAIOTCA HEU30EKHbIE
MOTPENTHOCTH U3MepeHuii. BTopoit BO3MOXKHOI TPUYNHON SIBJISETCH 3aBUCUMOCTD COIPOTUBJIEHUS
TepMobaTapen OT TeMIIEPaTyPhI.

3.4 Jlerko 3aMeTHTh, 9YTO IapamMeTp b = % U ABJIAEeTCA UCKOMOMN BeJIMYUHON - JJIMHOI IIPOBOJIOKH,
KOTOpasi UMeeT conporusiienne Ry, mosromy ona pasHa [ = by ~ 20 mroiim.

3.5 Besmmumna napamerpa a = % [POTIOPIMOHAIbHA HAIIPsizKeHnIo TepmobaTtapen. [losromy oT-
HOIIIEHWE STHX IapaMeTPOB PABHO OTHOIIEHWIO HampsxkeHuil. Vcrnosab3yd mosrydeHHble JTaHHbIE,
HaXO/UM, YTO

U 6,68 - 10°
o _ 4 _ > ~12. (10)

U02 (05} 5,41 - 102
C ,ZprI‘OfI CTOPOHBLI OTHOIICHUE pa3HOCTeI7I TEeMIICPaTyYP paBHO OTHOIICHUIO TeMIIEpAaTyPbl KUIICHUA
BOJIbI K KOMHATHOI TeMIlepaType

Aty 80
A, 70 11,4 (11)
BauzocThb 9THX 3HaYEHUIT TO3BOJIAET CUNTATh, YTO HAIIPSAXKEHUE TepMobaTapen MPUMEPHO IIPOIIOP-
[IIOHAJILHO PA3HOCTU TEeMIIEpPaTyp ee KOHIIOB.
3.6 Obpaboraem pe3ysIbTAThl U3MEPEHHUI ¢ JIATYHHOI IIPOBOJIOKOM, TaK »Ke Kak u panee. CTpoum
zapucumocTh X () - pacuernl B Tabyune 2, HUXKe rpaduK 3aBUCUMOCTH.
Tabsmna 2. IamepeHus c JaTyHHOI HMPOBOJIOKOIA.
X, TIOiM 2,0 4,0 8,0 16,0
X° (mpum 80°R) | 111,50 | 64,75 | 37,00 | 19,75
X~ (mpu 80°R) | 0,0090 | 0,0154 | 0,0270 | 0,0506
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3aBMCUMMOCTL YrNa KPYYeHUs OT ANvHbI NaTYHHOro NPOBoAA
(nMMHeapu3zoBaHHAaA 3aBUCUMOCTD)
0,06
0,05 e
© 0,04 /
g /
[
£ 0,03 —
5— /
- 0,02 =
0.01 U/
0,00
0 5 10 15 20
X, OHWAMbI
PaccunTbiBaem 3HaUeHUs 1apaMeTpoB JIMHEHHON 3aBUCHMOCTH
A; =296-103rpag ' - moiim ', B; =3,31-10 2 rpag ' (12)
N o aum 3Havenns napamerpon Oma
1 2 . ..
az = — = 3,38 - 10° rpay - mioiim, by = a3 Bz = 1,12 groiim. (13)

3

B paccmaTpuBaeMbIX cepHaX M3MEPEHHiT HeM3MEHHON OCTaeTcs HallpszKeHHne Garaper, HO pasHble
SHa4YCeHUd 7. HOSTO]VIy JJId CpaBHEHUA 3HaYEHUN RO BOCIIOJIB3YyEMCid OTHOIIIEHUEM IIapaMeTpPOB, KO-
Topoe cieayer u3 Gopmy. (4)

b Ro 14

PR (14)
Kax ciemyer us 310it GOpMyIbI 9TO OTHOIIEHUE IPOIOPHUOHAILHO [}y, Paccunraem sTu oTHONIEHMS
JUISL JIBYX CJIyYaeB MEJHOW W JIATYHHOI IIPOBOJIOK (IIPU MOCTOSIHHON PAa3HOCTH TEMIIEPATY])

by 19,6 sirofim _3 1

— = ~29-10 15

a; 6,68 - 103 rpax - moiim ’ thad (15)
b 1,18 %

= -0 A0 ~ 3,310 rpag . (16)

az 3,38 - 102 rpay - jroiiM
ITo ciosam camoro I'. Oma B gaHHOM cilydae HapaMerpbl n3MeHsoTcs noutu B 20 pas, a upu 3ToM
UX OTHOIIEHUE «IIOYTH» He u3Mensiercsi (Bcero Ha 12%), mosToMy MOXKHO cumTaTh Bequduny Ry

OJINHAKOBOH B 9TUX CEPUIX IKCIEPUMEHTOB.
*OTMeruM, 4TO TIOrPEITHOCTD ONpeJIeIeHs apaMeTpa by 10 MPUBEJIECHHBIM PE3YALIMAMAM U3Me-

penuti I. Oma cocmasasem 15%.
3.7 Tpebyemas BeImarHa MOXKeT OLITh HailleHa KaK OTHOIICHNE BeJIMYWH 7 JJId JIATYHHON 1 MeJHO

IIPOBOJIOK, KOTOPOE B CBOIO O49€PE/Ib paBHO OTHOIIECHUIO ITapaMETPOB a. ,ZLefICTBHTeﬂbHO,
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U
o o %, (17)
r ™ as

a

Taxum 0O6pa3oM, COIPOTUBIICHUE OJHOIO JTIOfIMa JIATYHHOI IIPOBOJIOKU IIPUMEPHO PABHO COIPOTUB-
sieanto 20 Jif0fiMOB MeJIHON ITPOBOJIOKH.

3aMeTHM, 9TO TEOPETHIECKHU ITO K€ OTHOIIEHIE MOYKET ObITH Hali/IeHO KaK OTHOIIEHIE TTapaMeTPOB
b (1Mo mpUBeIEHHBIM JIAHHBIM OHO IpuMepHO pasHo 17). Ho orHorenne mapamerpos a jgaer 6oJee
TOYHBIN PE3Y/IbTAT, TAK KAK OOBIYHO IOI'PEITHOCTU OIIPEJIEJIEHUs CBUTOB JIMHEHHBIX 3aBUCHMO-
creit (mapamMeTpoB B) 3aMeTHO IPEBBIIIAIOT MOIMPEITHOCTH OlpejieieHns KodhUIMEeHTOB HAKJIOHA
(mapameTpos A).

2 Tounee HaJI0 TOBOPUTH 06 3yekTpoaBmKymeil cuse (DJIC), Ho B JAHHOM CIydae 3TO pas3audue
He CJIAIIKOM CYIIECTBEHHO.

3 T Om mcnosb3oBan mkaiay Peomiopa. IIpHBeIeHHBIX B YCIOBHM JIAHHBIX XBATAET, UYTOOLI IIPH
HEeOOXOIMMOCTH TIpeiiTu K mkaJje [leabens.
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