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BBenenmne

Hacrosmmuit cOopHUK 3a/1au OCHOBAH Ha 3aJIadHUKaX CO BCTYITUTETbHBIMI UCIBITA-
ausivi 110 pusuke B MI'TY mvenn Baymana (2000; Imurpues, Baciokos, Ctpykos)
u MI'V (2001; moz, peaximeit Ipabosuda, Makaposa, YecHokosa). 3ajaqn mnepe-
MeIIAHbI, JI00aBJIEHBI JIpyTHe 3aJla9l 1 OPejIe/IeHUS.

Bajaun, cHabyKeHHble WLTIOCTPAISMEI, OTMeUEHbI 3HAKOM <) I1epe]] HOMEPOM.

Hywmeparust Bujta [B-1.22] COOTBETCTBYET 3a/aHUAM U3 KHUTH «Pu3uka: coop-
HUK 3a/1a4 JI/Isl TOCTyIaonux B By3bl», M.: Opuentup, “Cserou JI”, 2000, 160 c.
Bacrokos, Imutpues, CTpyKoB.

Hymepamus Buga [M-1.2.5] COOTBETCTBYET 3aianusM 13 Kuurn «llogaroroska
K BCTYHIUTEJbHbIM 3K3aMeHa B MI'Y. @usukas nou pegakuueit JIpadosuya, Ma-
kapoBa, HecrnokoBa. OO0 «MAKC-IIpeccs, 2001. Hymepanns Buga [My-1.2.5]
COOTBETCTBYET TOi ke KHure, n3jlanuoit B 2010 roy.

Hywmeparus Bujia [C-2.1.22] COOTBETCTBYET 3aJIadHUKY «3a/1aqi 110 (PU3UKe»
ot pepaximeit O. . Capuenko. Nznanne tperbe, HoBocubupcek, 2008.

Hywmepanus Bujia [T-1.8] COOTBETCTBYET 3aJlaHUAM U3 3aJladHnKa [osbadapoa
st 10-11 wiaccos («Ipoday, 16-e uzganune, 2012).

Hywmeparnus Buya [U-1.302] COOTBETCTBYET 3aJaHusM W3 KHUTH «MeTomniaeckoe
1ocodue 1o husnKe JjIst yIaluxcsi CTapiinX KJIacCcoB U aOUTYPUEHTOBY I10]1 pe-
naxnueit Yemesa. Nsnanue 7-e, ncnpasineranoe. Mocksa, DUUISMATKHUT'A 2018,
432 c. [Insa 3ajgaq m3 9Toro cOopHrKa yKazaHbl HOMEp OmJjieTa n ToJl, KOIrja 3TO
3aj1aHne npejiarajgoch abutypuentam MOTH.

060 Bcex 3aMeUYEHHBIX OIleUaTKaX U OIMNOKAX IIPOoch0a COOOIINTH COCTABUTEIIIO
10 9JIEKTPOHHOI 1mo4Te sergey@lisakov. com.

JoxkymenTt obHoBjien 2021/08/30 B 01:51.
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Ocnosuble nosozxkenuss MKT.

HopMmaiibable yeaoBus.

OrHocuTesIbHAST MOJIEKYJISIPHAST (ATOMHAST) MACCA.
KoJmmuecTBO Berecrsa .

OH MOJIb BEIECTBA.

[Tocrostanast Asorajpo (amcio ABorapo) Ny.
[Tocrosinnast Bosbimana.

VHuBepcaabHad Ia30Basd IIOCTOSHHAS.

Monsgpnas macca.

U neanbuplii raz. OrpannieHHocTh MOJIE/IN.

. Ocnosnoe ypasuenne MKT.
. MIlmennble m301poIieccsl ¢ rpauKamMu.
. YpaBHEHNE COCTOSHUSA UJI€ATHHOTO Tasa.

OcuoBsr MKT

a) BoIbl (MOJIEKyIApHas Macca 18 a.e. M, mioTHocTh p = 1000 Kr/Mm?),
6) prytu (Monexyssipaas mMacca 200 a.e. M, mioTHocTh p = 13600 kr/m?),
B) 9TUJIOBOTO crMpTa (MOJeKy/IspHas Macca 46 a. e. M, m1oTHOCTL p = 790 Kr/M?).

OrneHnThb cpejiHee paccTOsSTHIE @ MEXK/Iy IeHTpaMu ero MoJsieky/1. MosspHas macca

10.1.1 [B-8.1] OueHuThb Maccy mgy U pa3Mep a CJIeAYIONINX MOJIEKYJI:

10.1.2 [B-8.2] [l1oTHOCTE resust Tpu HOpMAaJIbHBIX yesoBusx p = 0,179 kr/ M.

rejust 1 = 4 - 1073 xr/Moub.

napoobpaznyio gopmy, a muamerp paser 3,1 - 10710 ar.

10.1.3 [B-8.3] ILioTHoCcTh BojgHOro Hapa p = 0,88 kr/m> npu 100 °C. Ka-
KyI0 9acTb 00beMa 1) 3aHUMAaioT MOJIEKY/bl? [IpUHATH, YTO MOJEKY/JIbl NMEIOT

6
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10.1.4 [B-8.4] /IBa cocya, couepzKaliux OJMHAKOBOE YUCJIO MOJIEKYJI I'eJIns,
coeIMHEHbI KpaHoM. B mepBoM cocylie cpejiiss KBaJIpaTudHas CKOPOCTb MOJIEKYJI
pasua u; = 1000 m/c, Bo Bropom Uy = 1300 m/c. Kakoit Oyyer ata cKOpocTh, ec/iu
OTKPBITH KPaH, COeIUHSIIONINN COCYIbI!

10.1.5 [B-8.5] HaiiTu oTHoIIEHNE CpEeIHUX KBAJIPATHIHBIX CKOPOCTEH MoJie-
KYJISIPHOI'O BOJIOPOJIa U TeJIUs IPU OJUHAKOBBIX TeMIlepaTypax.

10.1.6 [B-8.6] B 3aKkpbITOM cocyjie HaXOQUTCA UjlealbHbli ra3. Kak naMmennTces
ero JIaBJICHUE, €CJIM CpeHAd KBaJpaTuIHasd CKOPOCTb €ro MOJIEKYJl YBEJINUYUTCH Ha

30%7

10.1.7 [B-8.71 B 1 cm® obbema npu nasiaennn 20 klla naxogures 5 - 10Y
MOJIeKYJ1 refnsi. Oupeie/nTh CPEeHIO KBaJPATUIHYI0 CKOPOCTh MOJIEKYJI IIPH
9TUX YCJIOBUAX.

10.1.8 [B-8.8] U neasbHslit ogHOaTOMHBI Ta3 npu gasiennn 10° Ila 3annmaer
oobem 100 M3, OnpeesnTs cyMMapHyIo KUHETHIECKYIo SHEPIHio F ero MoJIeKyqI.

10.1.9 [B-8.9] IlyoTHOCTH Ta3a Npu HOPMAJILHOM aTMOC(EPHOM JTaBJIEHUN
paBna p = 1 xr/m3. OupenesuTh cpeHion KBaJpaTHIHyI0 CKOPOCTh MOJIEKYII.

10.1.10 [B-8.10] Kak u3menutcs cpejiisas KBaJpaTudHas CKOPOCTb MOJIEKYT
rasa, ecji TeMmIiepaTrypa Bo3pacTeT B 2 pasza’

10.1.11 [B-8.11] BeraucjmTh cpeaHIon KBaJIPAaTUIHYIO CKOPOCTH aTOMOB I'e-
nust mpu remieparype 27 °C.

10.1.12 [B-8.12] BpraumcguThb cpejiiee paccTOgHNE MeEXKJy MeHTpaMu MOJie-
KYJI 1JIeaJIbHOTO Ta3a Mpu HOpMaJIbHBIX yeaoBusax. [locrosgnnas Bonbivana k =

1,38 - 102 Ik /K.

10.1.13 [6-8.13] I'a3 HarpeBaeTcst B OTKPBITOM COCYJE IIPpU HOPMAJIbHOM aT-
moceprom gasiernn ot 300 g0 600 K. Ha ckosibKO IIpu 9TOM U3MEHSIeTCSA INCII0
MOJIEKYJI B eJuHuIEe oObema ra3a’

10.1.14 [B-8.14] 3akphITHIl coCy 1 3al0JHEH BOJIOI IpH TeMmiiepaTrype t =
27°C. Yemy cTaHeT paBHO JIaBJeHIE BHYTPU COCY/Ia, €CJIN B3aMOICHCTBIE MEXK/Ty
MOJIEKYJIAMHU BOJbI BHE3AITHO UCUYE3HET !

10.1.15 [B-8.16] B cocyme oobemom V = 1 1M> comepKUTCs HEKOTOPHIT ra3
npu temneparype 1T° = 290 K. Ha ckonbko moHnU3nTCs gaBjieHne ra3a B COCYIIE,
ec/I BCJIEJCTBIE YTedKH rasa u3 nero soiiier AN = 102! moexyin?
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10.1.16 [B-8.15] B cocyne oobemom V' = 1 71 upu Temueparype t = 183 °C
naxourea N = 1,62 - 10*2 mosexyn rasa. Yemy GyjeT paBHO JaBjeHne rasa B
cocy/ie, ecji ero o0beM M30TEPMUYECKN YBenIuTh B 5 pa3? [Ipu HopmasibHbIX
yeaoBusx 1 em® rasza cogepzxur n = 2,7 - 101 mosexyor.

10.1.17 [B-8.17] s naibHeil KOCMUYECKON CBA3M UCHOJIB3YETC CIIyTHUK
obbemoMm V' = 100 M3, HAIOJHEHHBIH BO3YyXOM IPH HOPMAJbHBIX YCJIOBHSX.
MeTeopuT IpobHBaeT B ero Kopiyce oTsepcTie miomapio S = 1 cm?. Yepes
KaKoe BpeMs JaB/eHre BHYTPU CllyTHUKa u3MeHurTcs Ha € = 1%7 Temmneparypy
rasza C4uTaTb HEU3MEHHOII.

¢ 10.1.18 [B-8.18] Temmon3onpoBaHHasi MOJOCTh OU€Hb MaJIEeHBKUMU OTBEP-

CTUSIME COEJMHEHA C JIBYMsI COCYIaMU, COIEPKAIIMI
razoo0pas3Hblil resnii. JlaBienne rejimsg B 3TUX COCYIaX He He
O/ IEPKIUBAETCS PABHBIM P; TEMIIEPATYPA B OJHOM COCY-

ne T, a B apyrom 27'. Hafitn ycranoBusiieecs JaBieHne p;T l psT p;2T
x’ xr ]

U TeMIepaTypy BHYTPH IIOJIOCTH.
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K zaga4ue 10.1.19 K zagaue 10.1.20 K 3agaue 10.1.21 K 3agaqe 10.1.22
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K 3amgage 10.1.23 K 3amgage 10.1.24 K 3amgage 10.1.25

I'pacdpuku nporieccon

& 10.1.19 [B-8.271 I'paduk m3MeHeHUsI COCTOAHNS UJIeaILHOTO ra3a B ocstX 1,
P nipencrasiisier coboit npsimyto uHnio 1-2. Kak nsMmensiica o6beM rasza B 9TOM
mpoiecce?

¢ 10.1.20 [B-8.28] ['paduk m3MeHEHUsI COCTOSHIS UIeaILHOTO Ta3a B 0csaX 1,
V' npencrasisier coboit npsimyto jmHI0 1-2. Kak n3Mmensiioch gaBieHne rasa B
9TOM IIporiecce?

& 10.1.21 [B-8.29]1 I'paduk n3MeHEHNsT COCTOSHUS 1lealbHOrO ra3a B 0csax V,
P nipejcrasisger coboit mpsamyto aunuio 1-2. Kak n3mensiach TeMIeparypa rasa B
9TOM IIporiecce?

¢ 10.1.22 [B-8.30] B koopaunartHbix ocsix V, P nan rpaduk n3MeHeHUsT COCTO-
SHUS Ta3a B IMUKJINYECKOM Tporiecce. B Kakoil Touke raz mMesa MaKCUMaJTbHYTO
TEMIIEPATYPY, & B KaKOl MUHUMAJIbHYIO?!

¢ 10.1.23 [B-8.31] Ha pucynke B KOOpAUHATHLIX ocsax V, P gan rpaduk ns-
MEHEHUS COCTOSHMS ra3a B IUKJIMIECKOM Iporiecce 1-2-3-4. 300pa3uth rpaduk
9TOrO MPOIEcca B KOOPAMHATHBIX ocax 1), P.

¢ 10.1.24 [B-8.32] Ha pucynke B KoopanHaTHBIX ocsax V, P pan rpaduk n3me-
HEHWsI COCTOSHUS Ta3a B IUKJINIecKOM mporecce 1-2-3. Kpupaga 2-3 — uzorepma.
[ToctpouTs rpacduk npoiecca B KOOpJANHATHLIX ocsix 1), V.
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¢ 10.1.25 [B-8.33] Ha pucynke B KoopanHaTHLIX ocsix V., P naH rpaduk m3MeHe-
HUSI COCTOSHMSA Ta3a C JIMHEHHOM 3aBUCHMOCTDIO JIaBieHust 0T obobema. [300pa3uTh
rpaduK Toro mpoiecca B Koopjaunarax V, T'.

{ 10.1.26 [M-2.1.2]1 Haiitu oTHomIeHne & MakCUMaJIbLHO IIJIOTHOCTH UJICAJILHOIO
raza K ero MUHUMaJIbHOI MJIOTHOCTU, KOTOPbIE JIOCTUTAIOTCS MPU IIUKJINYECKOM
npoiiecce, IMOKa3aHHOM Ha PUCYHKE.

& 10.1.27 M-2.1.31 C njieaibHBIM OJHOATOMHBIM [a30M IIPOBOJIAT IIpoliece 1-
2, TIOKa3aHHBII Ha pucyHkKe. Bo CKOJIBKO pa3 « NpH 9TOM M3MEHUTCS CPEJIHss
KHHeTHYeCKasl SHePIsl MOJIEKYJIbI ra3a’

¢ 10.1.28 [M-2.1.5] Ha pucynke mokasan I[UKJI, COBEpIIAEMbIi Ha[ 1J1€aJbHBIM
razom, npudem 1-2 — U30XOpHBIH, 2-3 — n300apHbIi Tporecchl. TemMiepaTypbl
raza B ToukaxX 1 n 3 paBubl coorBeTcTBenno 17 = 300 K u T3 = 400 K. Haittn
TemnepatTypy 15 raza B Touke 2. Macca raza mocrosnia.

10.1.29 [B-8.34] M300pa3uTh npuMepHbLIil Bij I'paduKa 3aBUCUMOCTU ILIOT-
HOCTH MJI€AJILHOIO ra3a 0T abCOJIIOTHON TeMIIlepaTyphl.

I'azoBbBIEe 3aKOHBI

10.1.30 Kakoii 06bem 3aHUMAaET OJIMH MOJIb I'a3a IIPU HOPMAaJIbHBIX YCJIOBUSX !

10.1.31 [M-2.1.1]1 Armocdeproe pasienne Ha ke Jlenuna (Boicota 7134 m)
p1 = 3,8 - 10* Tla. OnpenesuTh MIOTHOCTh BO3AYXa p; Ha BEPIIHHE IIPH TeMIIe-
parype t; = —10°C, eciu npu HopMasbHBIX yeiosusx (tg = 0°C; py = 10° Ila)
ILJIOTHOCTD Bo3yxa pg = 1,29 kr/m>.

10.1.32 [B-8.19] Ha xaxkoii riryoume my3bIpbKi BO3/1yXa IMEIOT JJMaMeTp BIIBOE
MEHBIINN, 9eM Y MOBEPXHOCTH BOJIbI! ATMocdepHoe jaBjieHne Ha YPOBHE BOJIBI —
HopMaJsibHOe. CUnTaTh, YTO TeMIIEpaTypa BOJbI He N3MEHSIETCS ¢ TIyOnHOiA.
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10.1.33 M-2.1.6] B sakpeitom cocyne obbemom V. = 2 M3 conep:kuTes
my = 3,2 KI' KHCJIOpOJia, K KOTOPOMY JlobaBjieHO Vo = 150 mousb azora. Ka-
KOBO OyjzieT JaBJieHHne p B cocyde npu remieparype t1 = 527°C? MoaspHas
macca kucyopoga M = 0,032 kr/mojib. YHUBEpCaIbHas Ta30Bast MOCTOsSHHAS

R = 8,3 JIx/(moub - K).

10.1.34 [6-8.20] KakoBo jaBjecHue ra3a B 9JCKTPUUIECKOI JaMIIOUKe, 00beM
KoTopoit Vy = 1 J1, ecyi 4yepe3 CKOJI 110/ MOBEPXHOCTbHIO BOJBI Ha Iiiyoune h = 1 M
B JIaMIIOUKY Bomwio m = 998,7 r Boupr? ATMmocdepHoe j1aBjieHne — HOpMaJIbHOe.
[Iporecc cunTarh N30TEPMUTECKIIM.

10.1.35 [B-8.53] Ornpejieiure CPeJIHION MOJISIPHYIO MacCy CMeCH, COCTOSIIIE
u3 o = 75% asora u as = 25% xucjaopomga. Mossipayio Maccy a30Ta HPUHSTD
paBHoit 1 = 28 - 1072 kr/Mouib, a Kueaopoa g = 32 - 1073 xr/Moib.

10.1.36 [B-8.54] B cocyue oobemom V' = 110 J1 mHaxomguresa my = 0,8 Kr Bojo-
poja u mo = 1,6 Kr Kucsaopoga. Oupege/nTh JaBIeHne CMeCH, eCJIi TeMIIEPaTypa
oKkpyzKatoleit cpegnr t = 27 °C.

10.1.37 [B-8.55] B cocyne oobemom V = 3 - 1073 m® naxomures m; = 4 mr
resmms, me = 70 Mr asota u N = 5 - 102! mozexyn Bojopona; 1, tio — MOJAPHBIE
MacChl reqinsi 1 azora. KakoBo jpapiienne cmecu, ecin ee Temieparypa 300 K7

10.1.38 [B-8.56] Cocy s eMKOCTbIO 2V pasjiesien moroiaM TOHKON TOTYIIPO-
HUIAEMOIl TTeperopoKoii. B jieByto mo/ioBuHy BBeIN a3 Maccoil mq, 1 ra3 Maccoii
meo. B npaBoil nosioBune — BakyyM. Hepes neperopojiky MozkeT judgyHImpoBaTh
TOJILKO TIepBLIit ra3. Temreparypa 1" octaeTcsd nocrogunoit. Mossiprasg macca ra3os
paBHA 41 W [lo COOTBETCTBEHHO. Kakue JaBjeHus P, U Py YCTAHOBATCS B 00EMX
MOJIOBUHAX cocy/ia’

10.1.39 [6-8.57] B cocyne HaXoauTcsd cMech a30Ta 1 Bojopoga. [Ipu Temie-
parype 1', Korjaa a30T MOJHOCTHIO JUCCOMUUPOBAH Ha aTOMbBI, & JHUCCOIUAIIE
BOJIOPOJIa, MOXKHO IIpeHeOpedb, jaBjieHue papHo p. IIpu Temieparype 21, Korua
00a Taza MOJIHOCTHIO JUCCONUMPOBAHBI, JIaBJeHNe B cocyle paBHO 3p. Kaxoso
OTHOIIIEHIE MacC a30Ta U BOJIOPO/ia B CMECH?

10.1.40 M-2.1.9] HakaumBast pyTOOIBHBIN M4, KOTOPbIH MepBOHAYAILHO
OBLT IIyCTBIM, MaJIBIUK cjenas n = H0 Kadanuii Hacocom. Kakoe jaBiieHue p
YCTAHOBUJIOCH B Mside I10CJIe TOTO, KaK TeMIIepaTypa BO3/lyXa B HEM CPaBHSIJIACDH C
TeMIlepaTypoil okpyxKatorieit cpeanpl! Oobem Mmada V = 4 j1, 06beM Bo31yx03ab0p-
HOI KaMeps! Hacoca v = 200 cm?, a aTmocdeproe nasienne py = 0,1 MIla.
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10.1.41 [B-8.21] Ha kakyro riyOuHy B »KHJIKOCTH ILJIOTHOCTBIO p HAJIO MOTPY-
3UTH OTKPBLITYIO TPYOKY JITMHON L, 9TOOBI, 3aKPbIB BepXHee OTBEPCTHE, BLIHYThH
cToNiOuK KuKocT Jymuoit L /27 Armocdeproe jaBienue py.

10.1.42 [B-8.22] OTKpBITYIO CTEKJIAHHYIO TpyOKy anunoii £ = 1 M Haro-
JIOBUHY IIOTPY?KalOT B PTYTh. 3aTeM CBEPXy TPYOKY 3aKPbIBAIOT U BLIHUMAIOT.
Kakoit gymHbl cTOJIONK PTYTH OcTaHeTcss B Tpyoke? ArmocdepHoe gaBieHne paBHO

H =750 MM pT. CT.

10.1.43 [B-8.23] IlocepeuHe Jiexkalero Ha OOKY 3allOJTHEHHOTO Ta30M 3alla-
SIHHOT'O IMJIMHJIPUYECKOI'0 cocyda JanHoi L = 1 M HaxoJuTcsl TOHKUI IOPIIEeHb
Maccoit m = 1 kr u wiomaasio S = 10 em?. Ecm cocyr MOCTaBUTL Ha OCHOBAHIE,
TO TOpIIeHb mepemeraerca Ha paccrosane ¢ = 10 cm. KakoBo ObLI0 Hava Ib-
HOe JaBjieHne p rasa B cocyue? TpeHue Mexky CTEHKAMU COCYJIa U IIOPIITHEM
oTcyTcTByeT. [Ipornecec cunTaTh M30TEPMITICCKIM.

10.1.44 [B-8.24] B 3amasinHOIl ¢ 0JJHOIO KOHIIa CTEKJISTHHON TpyOKe JIJIMHOI
¢ = 0,9 M HAXOUTCSI CTOJONK BO3/yXa, OrPAHMIEHHBIN CBEPXY CTOJIOMKOM PTYTH
BoicoToit h = 30 cm. PTyTh noxoauT 710 Bepxuero kpas Tpyokn. TpyOKy 3aKphIBAIOT,
MOBOPAYINBAIOT 3aKPHITHIM KOHIIOM BHU3, & 3aT€M OTKPBLIBAIOT, IPU 3TOM YaCTb
pTyTH BhLIMBaeTcss. KakoBa BbIcOTa ocTaBIIerocs croyonka pryru! Armocdeproe
nasienne py = 10° Ila.

10.1.45 (7943) B ropusonTabHO PACIONIOXKEHHOM TPYOKE ¢ OJTHIM 3aKPBITHIM
KOHIIOM C TIOMOIIIbIO CTOJIONKA PTYTH 3alepT Bo31yX 1npu Temieparype 27 °C. 3arem
TPYOKY HEepeBOPavYMBAIOT BEPTUKAJIHLHO OTKPBHITHIM KOHIIOM BBEPX M HAIPEBAIOT HA
60 °C, B pe3ysbTare 4ero o0beM 3alepToro BO3jyxXa CTAHOBUTCS TaKUM Ke, KaK 1
ObLJI B TOPU30HTAJILHOM ToJioyKeHuun. Haiijure d — BbICOTY cTOJIOUKA PTYTHU, €CJIN
aTMocdepHoe J1aBjeHne paBHo 750 MM PT. CT.

10.1.46 [6-8.26] MueasbHbIil ra3, 3anuMalomuii oobeM Vi u HaxXogsIuiics
10, JIaBJIeHHEM pPq, C:KUMAIOT CHadaJja M30TepMHUUIecKHn J0 obbema Vi, IOTOM
nzobapudeckn 10 oobema Vi, a 3aTeM olsiTh n3orepMudeckn J1o oobema Vy. Iox
KaKIM JlaBjieHueM OyIeT HaXOAUThCs 3TOT a3 B KOHIE YKA3aHHOI'O IIpoiiecca’

10.1.47 [M-2.1.4] ['opu3oHTAJIbHBIN IUJINHAP € Ta30M pa3jiejieH Ha TPU Ka-
Mephl JIByMsI HEIIOJABMKHBIMU ITOPIIHsIMU. TemMmieparypa rasa BO BCeX KamMepax
ojJnHakoBa 1 paBHa 1. JlaBieHue raza B 1epBoil Kamepe p1, o0bem Vi, BO BTOpOii
p2, Vo, B TpeTbeil cooTBeTCTBEHHO p3, V3. KakoBo OyjeT naBjenne p B Kamepax
110CJIe TOI'0 KakK, OCBOOOJIUB IOPIIHH, JaTh UM BO3MOYKHOCTb CBOOOIHO JIBUTATHCSI,
a TeMIIepaTypy rasa ciienaThb paBHoOi Th7?
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10.1.48 [M-2.1.7] /IBa 0JluHAKOBBIX COCY/a, COEIMHEHHbBIC TPYOKOIl, COlep:KaT
ujleas bHbIN ra3 obmeit Mmaccoit m = 6,6 r. [lepBonagaJsibHo TemMiiepaTypa ra3a B
000X cocyjlaxX OJMHAKOBA. 3aTEM r'a3 B TIEPBOM COCY/I€ HATPEBAIOT U TIOJ/IEPXKUBAIOT
upu Temieparype t1 = 27 °C, a ra3 BoO BTOPOM COCYJIe HAIPEBAIOT U T10JJIEPXKIBAIOT
upu temieparype to = 87 °C. Ha kaxyio Bemanny Am U3MEHUTCsT Macca ra3a B
niepBoM cocyze? O0beM TPYyOKHU He YINTbIBATD.

10.1.49 [M-2.1.8] B xomuaTe o6bemom V = 60 M> remmeparypa ¢ t; = 17°C
HOJIHSLIACH 110 to = 27 °C. Ha xakyio pesmmanny Am m3MeHIIach Macca BO3/yXa B
KOMHaTe, ecn aTMocdeproe gasiernne py = 10° ITa? Monapnas Macca Bo3Iyxa
M = 29 r/nmoutb, yHuBepcasbhas razoBas nocrosunas R = 8,3 Jlx/(mosn - K).

10.1.50 [M-2.1.10] 3akpbIThIil ¢ 000UX KOHIIOB FOPU30HTAJIBHbBIN HIJINHJIP
3alI0JIHEH MJIeaJIbHBIM Ta30M 1pu Temieparype t = 27 °C u pasjiesieH HOABUKHBIM
TEIJIOHETTPOHUIIAEMBIM TTOPIITHEM Ha JBe paBHbIe YacTn jyinHoit L = 50 cM KaxKzas.
Ha kakyto Besimunny At HY?>KHO MOBBICHTH TEMIIEPATYPY I'a3a B OJHOM ITOJIOBIHE
[UJIMHJIPA, YTOOBI MTOPIIEeHL CMECTH/ICA Ha paccrognne £ = 20 ¢cM Ipu HEU3MEHHOI
TeMIlepaType ra3a BO BTOPOI MOJIOBUHE THJIHHIPA?

10.1.51 [M-2.1.11] 3aKpbITLIil COCY/T 3aIl0THEH Ta30M IIpU Temreparype 1y =
300 K u masyenun pg = 150 xlla. Cocy cHaOXKeH MpeoXPaHuTe/IbHBIM KIallaHOM,
OTKPBIBAIOINNMCS IIPH JIaBJIeHnH, IpeBbiiaiomieM py, = 200 klla. Cocyr narpesu 110
teMmiepaTypbl 17 = 600 K. IIpu sTom u3 Hero Beimnio m = 10 r raza. OupejaeanTb
Maccy mg ra3a B COCy/Jle /IO ero Harpena.

10.1.52 [M-2.1.12] Cocy/, cojiepzKaluil njacaabHbIil ra3 1Mpu TeMmieparype
t = 27°C, cHabKeH KJiallaHOM, OTKPBIBAIOIIUMCs IIPH IIepenaJje JaB/JIeHuil p, =
400 klIla. I'az marpesator j10 Temueparypbl t1 = 127 °C, npu 5TOM YacTb rasa
BBIXOIUT U3 COCYJla depe3 KJjamnaH. HaliTu jjaBjeHne p, KOTopoe yCTaHOBUTCS B
cocyjie Tocje OXJIayKJIeHWs ra3a Jio HadaJbHOI TeMmieparyphbl t. ATmocdepHoe
napienne py = 100 xI1a.

10.1.53 [M-2.1.13] B GaJuione, cHaOKEHHOM IIPEIOXPAHUTEIbHBIM KJIAIIaHOM,
HaXOJNTCA MIeasbHBI Ta3 mos gasiaenueM p = 0,5 - 10% Ila npu Temmepatype
t = 27°C. Kyranan oTKpbIBAeTCsI, €CJIN JaBjieHne B OaJlJIOHE IPEBBIIIAeT P =
0,6 - 10% ITa. /lo Kakoif TeMIepaTypHl ¢ Hy?KHO HAIPETh OAJIIIOH, UTOOBI 13 HErO
BBITEKJIa YaCcTh rasa, Macca Koropoit coctapisier S = 0,01 nepBonadaibHOIT Macchl?
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10.1.54 [M-2.1.14] BakpbIThIil UINHAPUIECKU cocy oobeMoM V = 6,6 J1
pasjie/leH Ha JBe YacTU HEeBECOMBIM IIOPIIHEM, CKOJIb3sIuM 0e3 TpeHusi. OnHa
JacThb COJIEPXKUT HjleaIbHbIi Ta3 Maccoit my, = 6,6 r, Bropas 4yacTb — TaKoil ke
ra3 mMaccoit ms = 13,2 r. Temneparypa ra3oB oJItHAKOBa U paBHa TeMIIEPAType
OKpyzKaromeit cpesibl. VI3 BTopoil gacTu cocy/ia BBITYCKAIOT Maccy rasa Amsog =
1,65 r. Ha kakyto Beqununny AV usmeHuTCs 00beM 9acTU COCy/la, CojeprKaliei
ra3 Maccoil mq, Korja TeMiieparypa Ira3oB cTaHeT PaBHOI IepBOHAYAIbHOM !

10.1.55 [M-2.1.15] B BepTUKaJbHO PACIOJIOKEHHOM MUJINHIPE TOCTOSHHOTO
cedeHus 110 HeBECOMBIM TIOJ[BUZKHBIM TTOPIITHEM HaXOJUTCS BO3/yX. Ha mopiinennb
nomeraioT rupio maccoir m = 10 kr. Ha kakyio Beqmuunny Ah mepemecTuTcs
HOPIINEHB, eC/IN TeMIepaTypa BO3/yXa B IIUJINHJIPE TTO/JIePKUBACTCS TTOCTOSTHHON !
Armocdepnoe nasienne py = 10° Ila, cedenne nopmus S = 100 cm?, paccro-
dHre OT HEeHATrPYKEHHOTO TOPITH Jj10 jgHa muauHapa hy = 100 cMm. Yckopenue
cBoGoHoro majenus g = 10 m/c?.

10.1.56 [M-2.1.16] BepTukaJibHO paCIOJIOKEHHBIN MTUJIMHIPUIECKNIT COCY/I,
3aKPBITBII IOABUXKHBIM HOPIITHEM Maccoili M = 2 Kr, coaep:KUT njieaJsbHblil ra3
npu Temueparype 17 = 300 K. Ha nopmens nomeraior Tejo Maccoit m = 100 T u
HaI'PEBAIOT ra3 Tak, 4TOObI IIOPIIEeHb 3aHsLI IIepBOHAYaIbHOe 1oJioxkeHne. Haiiru
TemiepaTypy 1s Harperoro rasa. ArmocdepHoe JaBieHne He YIUTbIBATD.

10.1.57 [M-2.1.17] BeprukaabHO PACIONOKEHHDBIN 3aMKHYTHIN TUJITHIPUIE-
ckuit cocy 1 BeicoToit H = 50 cM paszjesnen MoaBuKHLIM ropineM Becom P = 110 H
Ha JIBe YacCTHU, B KarKJIO U3 KOTOPLIX cojiepzkutcsd 1o v = 0,0255 mosb ujieasib-
Horo raza. llpm kakoii Temmepatype 1’ paccTogHne MeyKy TOPITHEM W JTHOM
cocya Oyner paBuo h = 20 cm? IIpu pacderax TOJIIUHON MOPIIHS IIpeHEOPEdb.
YuusepcasibHast razoBasi nocrosanas R = 8,3 Jlx/(moub - K).

10.1.58 [M-2.1.18] BeprukaabHO PaCIONOKEHHDBIN 3aMKHYTHIN TUJITHIPUIE-
CKMIT cocy/]l pa3jie/ieH Ha JIBe YaCTH OABIKHBIM MopIHeM. B 0benx dacTsx cocy/ia
COJIEPXKUTCS OIMH U TOT »Ke Wjlea bHblil ra3. PaccTosinne MexK 1y TOPITHEM U JTHOM
cocyna Hy = 30 cm. Cocy/l iepeBopaunBaioT Tak, IYTO JIHOM CTAHOBUTCS €r0 BEpPX-
HsIsl TJIOCKOCTB. B HOBOM TIOJIOXKEHNN PACCTOSHUE MEXKTY JIHOM COCY/la U MOPITHEM
coctaBisier Hy = 20 cm. Haittu oTHOIEnne v Macchl rasa, CoJepKaBIIerocs B
TOI YacT! cocy/a, KOTopas MepBOHAYAJBLHO HAXO/IMIACh BBEPXY, K Macce rasa,
coJIeprKaBIlIerocst B Apyroit yactu cocyna. Beicora cocyna L = 60 cMm. Temueparypy
CYUTATH TOCTOSAHHOM, TOJIINHON MOPIIHA MpeHeOpedb.
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& 10.1.59 [M-2.1.19] B muaunape 1o, HeBeCOMBIM MOPIITHEM ILJIONIAJILI0 S =
100 em? HaxomuTes 1 MOJIb HEAJIbHOTO ra3a [IPH TeMIepaType ¢
t;1 = 100°C. K nopisio gepe3 jiBa 0JI0Ka Ha HEBECOMOII HEpac-
TSKUMOM HUTH TofBerten rpy3 mMaccoit M = 17 kr. Ha xakyto
BbicOTy Ah HOIHIMETCS I'PY3, €CJIM MEJJIEHHO OXJIJINTh ra3 J0
TemiepaTypel to = 0°C? Armocdepnoe pasienne py = 10° Ila.

Yuusepcanbhas razoBag nocrosganag R = 8,3 Jxk/(moub - K),
yCKOpeHue cBoGoIHOro najenus npunath g = 10 m/c?. Tpenu-
eM IpeHeOpeyb.

¢ 10.1.60 [M-2.1.20] B BepTuKaILHO PACIIOIOKEHHOM IIMJINHIPE HAXOIUTCA KIIC-
JIOPOJI, Maccoit m = 64 r, oTJeJIeHHbIIl 0T aTMOChEepPHI IIOPIITHEM, KOTOPbIi cOeInHEeH
C JTHOM ITUJIMHJIPa NIPYZKIHOI »KecTKoCTbio k = 8,3 - 10 H /m. Ilpu Temmeparype
Ty = 300 K nopmrens pacnosiaraercd Ha paccroguun h = 1 M oT

nHa mumHapa. o kakoit remieparypnl Th HAJI0 HarpeThb KUCJIOPO/,

-] uToOBI HOpIIEeHb PACIOIOXKMICI Ha BeicoTe H = 1,5 M 0T jHAa IUIHH-
TA8Y| mpa? YuusepcasbHas rasosast nocrosinast R = 8,3 I/ (moib - K),
ig@=2:l vosspras Macca Kucopoga M = 32 r/Moib.

10.1.61 [M-2.1.21] B BepTuUKaJIbHOM IMJITHJPE IO TOPIITHEM Maccoit My =
100 xr u mwiomaapio S = 2 ¢M? HAXOAUTCS M = 28 T a30Ta IIPH TEMIIEPATYPE
177 = 273 K. I'az B mwmnHape HarpesaioT g0 Temmeparypbl 1Th = 373 K. Ha
KaKyIo BbICOTY h mogamMeTcs rnopiinersb! Armocdeproe masienne py = 0,1 Mlla,
MoJIsipHas Macca azora M = 28 r/MoJib, yHUBEpCAIbHAs ra30Bas MOCTOsSHHAS
R = 8,3 JT:x /(Mo - K), yckopenue csoGoanoro najenus g = 10 m/c?.

10.1.62 [M-2.1.22] B BepTUKaJHLHOM 3aKPLITOM HIJINHIPE HAXOIUTCA MIC-
AJbHBIN ra3, pa3JeJeHHbId Ha JIB€ YaCTU TAZKEJILIM MOPIITHEM, KOTOPBIIT MOXKET
nepeMeniaThbes 0e3 TpeHus. B HuKHel yacTu IMUJINHIpa Macca ra3a BIBoe 0OJIbIIe,
yeM B BepxHeil. [Ipu Temmeparype 1', oAuHaKoBOIl BO BCeM HHIJINHJIPE, 00beM
V1 HumKHENl JacTw MWJIMHJpa paBeH oObeMy Vi BepxHeil dactu. Kakum Oyjer
orHorexre 00beMoB o = V1 /Va, eciit reMiieparypy rasa yBemduTh B n = 2 pasa’

10.1.63 [M-2.1.25] B 6ajutone oobemom V' = 10 1 comepKUTCst BOJIOPOJL
npu Temmeparype t = 20°C non nasiennem p = 107 ITa. Kakasg macca Am
BOJIOPO/Ia ObLTa BBIMYIIEHA U3 OAJIOHA, €CJIM MPU TTOJTHOM CTOPAHNUN OCTABIIErOCs
raza obpazoBasoch m = 50 r BojbI? YHUBEpcaIbHas ra30Bas MMOCTOAHHAs R =
8,3 Ik /(mon - K); Mosstpabie Maccesr: Bogopoa My, = 2 r/Moub, Boast My,o =
18 r/moub.



l'a30BbIe 3aKOHBI 16

10.1.64 [M-2.1.23] BeprukajabHas nuImHIprudeckas TPyOKa ¢ 3alasgHHbIME
KOHIIAMHU pa3Jjie/ieHa Ha JBe YacTh TOHKUM T'OPU30HTAJIbHBIM MOPIITHEM, CIIOCOD-
HBIM IepeMeraThbesd BIoIbL Hee O6e3 Tpennd. Bepxusasa gacTh TpyOKM 3amo/rHeHa
HEOHOM, & HUZKHSS — TeJIUeM, IIPUYeM MacChl Ta30B OJIMHAKOBLI. [Ipu HekoTopoii
TeMIepaType MOpIleHb HAXOIUTCA TOIHO TocepeuHe Tpyoku. [locse Toro, Kak
TPYOKY Harpeju, IMOpIIeHb MEPEMECTUJICS BBEPX U CTaJ JIEJIUTh 00beM TPYOKHU B
ornomenun 1 : 3. OupeesnTb, BO CKOJILKO pa3 (v BO3POCja adCOTIOTHAs TeMIepa-

Typa ra3oB. Mosstpaast Mmacca aeona Mye = 20 1/M0JTb, MOJIIDHAS Macca TeJIis
My = 4 r/moitb.

10.1.65 [M-2.1.24] M aeasnbHblil ras3 nepepojurcs u3 cocroguusd p; = 200 klla,
T1 = 500 K B cocrosggaue ps = 138 klla, Th = 300 K Tak, uro o6beM raza MeHsSeTCs
o 3akony V = a + b1, rue a u b — nocrosiuaeie, 17 > T > T,. Oupeneantb
MaKCHMaJIbHYI0 KOHIIEHTPAIIUIO 1 MOJIEKYJ ra3a B 9TOM Iporiecce. [locTosinHas

Bosbimana k = 1,38 - 10723 JTxx /K.

10.1.66 (3695) CpejHekBajpaTudHasl CKOPOCTb MOJIEKYJT UJ1€aTbHOTO OJTHO-
ATOMHOTO Ta3a, 3aI0JTHSIONIEr0 3aKPITHI cocyr, paBaa U = 450 m/c. Kak u na
CKOJIbBKO UBMEHUTCS CPeJHEeKBaJpaTudHas CKOPOCTb MOJIEKYJ 3TOrO r'a3a, eCcju
JAaBJIEHIE B COCYJe BCJIEACTBHE OXJIayKICHUsI ra3a YMeHbIUTL Ha 19%7

10.1.67 [B-8.35] Harpepaerca nim oxjarkjgaeTcs ujeasbHbII ra3, ecjanu OH
pacmupsiercs 110 3aKoHy p = kV™", rie k u n — HEKOTOpble TIOCTOSTHHBIE, TIPUYeM
n > 07

10.1.68 [6-8.36] Harpesaercst nim oxJiaxkJ1aeTcst UAeaJbHbI ra3 B IIPOLEcce
pacIIIpeHust, eCJIM OHO OCYIIeCTB/IsieTcs 1Mo 3aKkony pV"™ = const, npuuem n > 07

10.1.69 [6-8.37] Hununapuwyeckuii cocyn maauuoit L = 1,5 M, pa3jiesieHHbIIT
JIETKAM TEIJIOHEITPOHUIIAEMBIM TOPIITHEM, 3aII0JIHEH UJIea bHbIM ra30M. B Havdab-
HOM COCTOSTHIH 00'bEM JIEBOIT JacTH cOCcy/ia BJBOE OOJIbIIE IIPaBoil, a TeMIepaTypa B
000ouX 4JacTdax ofumHakoBa. Ha CKOJIbKO IepeMecTUTCs HOpIIeHb, eC/In TeMIepPaTypy
B IIPaBOil JyacTu yBemduTh BaBoe! Temieparypa B JI€BOMl 9acTH MOIIEPXKIBACTCS
[IOCTOAHHOIA.

10.1.70 [B-8.38] B BepTUKAJLHOM IWJINHJIPE, 3aKPBITOM CBEPXY MTOPIITHEM,
HaxojuTed ras npu temneparype t; = 20°C. Ilnomaan, nopmma S = 20 cm?,
Macca m = 2 kr. Ha nmopmens nosoxkuim rpy3 maccoit M = 5 xr. /o kakoif
TeMITEPATYPhl HY?KHO HAIpeThb ra3, YToobl 00beM raza coctapmi 0,9 oT ero nepBona-
JaIbHOTO 3HaveHns ! Tpenne MexK 1y CTeHKAMU IUJIMH/IPA W TOPIITHEM OTCYTCTBYET.
Armocdepnoe pasienne py = 10° H/m2.
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10.1.71 [B-8.39] B mummpe ¢ mwioma o cedenns S = 5 cM? 0[] IOPIIHEM
maccoit M = 1 Kr HaxouTcs HeKOTOpbIit ra3. [lpn yBenndaenun abcor0THOM TemIe-
paTypbl ra3a B n = 1,5 pa3a nopiieHb NOJJHUMAETCs BBEPX U YIUPAETCS B YCTYIIBI.
[Tpu sToM 06beM raza 1Mo cpaBHEHUIO C TIePBOHAYAJIbLHBIM yBeJnunBaeTcd B k = 1,2
paza. Onpejie/inTh CUIy, ¢ KOTOPOil MOPINEeHb JaBUT Ha ycTylbl. ATMmocdepHoe
napiaenne p = 100 klIla.

AP Ila
¢ 10.1.72 [B-8.40] Ha rpacduke m3obparkeH 3aMKHY-  2.10° 2
TBIIl TIPOIECC, KOTOPBI COBEPITaeT HEKOTOPasd Macca KNC-
sgopona Oy. V3BecTHO, UYTO MaKCHMAaJbHBIE 00beM, KO- s 1 3
TOPBLl 3aHUMAJI Ta3 B 3TOM Iporecce Viax = 16,4 mvs. 10 TK
OnpeieuTh Maccy rasza u ero oobeM B TOUKe 1. 300 200 -

10.1.73 [B-8.41] Bajuion, coyuepexammuii azor Ny 1oj jgasieHuem p = 15 - 10
[Ta u npu temmneparype t; = 27°C, umeer maccy M; = 97 kr. Korja gactb aszora
OblLIa U3pacxo0BaHa, TaK 4To IIpu Temieparype to = 3°C jnaBienue B OaJlIoHe
cTasio paBHBIM py = 6 - 10* I1a, Macca 6asuioHa okazaiachk pasHoit My = 93,5 Kr.
CKoJIbKO MoOJIeli a30Ta ocTajoch B bajione?

10.1.74 [B-8.42] Bozjyx, HaxoUBIINIiCSd B OTKPBLITOM OaJlJIOHE ITPU TeMIIe-
patype 27 °C, narpepaioT. B pe3y/brare Macca BO3Jlyxa, OCTaBINAsCS B OAJLIIOHE,
cocrasister 40% or Macchl BO3yXa, IepBOHAYAIbLHO HAXOAMBINErOcsi B HaJLIOHe.
o kakoit Temieparypbl HarpeT BO3/yX B OaJJIOHE B 9TOT MOMEHT?

10.1.75 [B-8.43] TemmepaTypa BO3Iyxa B HOMeIIeHIN o0beMoM b0 M> mpn
nasiaennu 0,98 - 10° [1a 6b1a pasaa 288 K. ITocse mogorpesa Bo3myxa Kajaopude-
poM ero TemriiepaTrypa nogasiaach o 293 K. Haiitum maccy Bo3myxa, BRITECHEHHOTO
13 KOMHATBI 32 BpeMs Harpesa. MosstpHas mMacca Bozayxa p = 29 - 1072 kr/Moub.

10.1.76 [B-8.44] KoMmmpeccop 3axBaTbIBacT IIPU KarKJIOM TaKTe HATHETAHMSI
Vi = 0,5 11 Bo3yxa npu jgasiennu py = 10° [Ta n temmeparype Ty = 276 K n
HaIHETAET €ro B aBTOMOOMJIBHBIN 6asion obbeMoM Vi = 0,5 M3, Temmeparypa
Bo3tyxa B basutone Tg = 290 K. CkosbKo KavdaHmii JOJZKEH CIeIaTh KOMIIPECcop,
YTOOBI YMEHDBIUTH IO Ib COMPUKOCHOBEHUS MOKPBIMIKN C TOJIOTHOM JOPOTH Ha
AS = 100 cm?? JIo 9TOro II0Ia/Ih COTPUKOCHOBEHN OblIa paBHa S = 450 cm?;
KOJIECO HaXOJUTCs 1101 Harpy3koit F' = 5 kH.

10.1.77 [B-8.45] Ha jgmne nmuaumnpa, HAIIOJHEHHOT'O BO3IyXOM, JIEZKUT TOJIBII
MeTaJIINIecKuii mapuK paguycoMm r = 1 cMm. [lo Kaxoro gapJjieHUs] HY>KHO CXKaTb
BO3YX B IMJIMHJPE, YTOOB! mapruK BeiibLi! OnblT npoBoadat npu 290 K. Bosmyx
CUMTATh HjeabHBIM rasoM, f = 29 - 1073 kr/moin. Macca mapuka 5 r.
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10.1.78 [B-8.46] Ha cko/ibKO Ha 10 HAI'PETh BO3/LyX BHYTPH BO3/IYIIHOI'O IIapa,
41001 oH B3seTen? ObbeM obostoukn mapa V = 525 M3, ee macca m = 10 kr.
Atmocdeproe naierne pg = 10° Ila, Temmeparypa OKpY’KaIOIIEro BO3/LyXa
T = 300 K. Monsiprast Macca Bozyxa p = 29 - 1072 kr/moiib. Cunrarh 06010UKy
HEPaCTS2KUMOI 1 nMeroreil HeboJIbIioe OTBepCTHe B HUXKHEl CBOeil 4acTu.

10.1.79 [B-8.47] BepTukaJibHO PACIOJIOXKEHHBIH ITUJIMHID, 3aKPbITHIA ¢ 00e-
X CTOPOH, pas3jeieH TAZKeJIbIM TeILJIOHEITPOHUIIaeMbIM ITOPIITHEM Ha JIBE HaCTH;
obe JacTu cocyjia cojiep:KaT OJIMHAKOBOE KOJIMYEeCTBO BO3ayXa. IIpn oguHaxkoBoii
TeMmIepaType Bo3ayxa B obenx dactax 17 = 400 K naBienue ps B HUXKHEN dacTu
cocyjia BlIBoe OOJIbINIe JIaBJIeHUS pi B BepxHeil yacTu. [lo kakoit Temmepatypbl Th
HaJI0 HAr'PeTh BO3JIYX B HIKHEN YaCTH COCYyjla, 9TOObI 00beMbl BEpXHEN U HIKHE
qacTeil crajn ONMHAKOBBIMI!

10.1.80 [B-8.48] /IBa OMMHAKOBBLIX COCY/Ia HAITOJTHEHBI KICJIOPOIOM ITPU TEM-
neparype t; = 27°C u coeluHEeHbI MexK1y co00it TpyOKOil, 00beM KOTOPOit MaJI 110
CpaBHEHHIO ¢ 00bEMOM COCYI0B. Bo CKOJIbKO pa3 M3MEHUTCs JaBIeHue KUCJI0POJIa
B cOCyJlaxX, €C/IM OJINH U3 HUX HATIPEThb JI0 TeMiepaTypsl ty = 87 °C, a BO BTOpoM
MO/IJIEPKIBATH TeMITepaTypy MpekHeti?

10.1.81 [B-8.49] /IBa OaJjuioHa coeiguHeHbI TPYOKOil ¢ KpaHoM. B mepBom
HAXOJIITCs Ta3 mof fasienuneM p; = 10° Ila, Bo BTopoM py = 0,6 - 10° ITa. O6bem
nepsoro Gasmona Vi = 1073 M3, a Broporo V5 = 3-1073 M3, Kakoe nasienne
YCTaHOBUTCs B DaJl/IOHaX, ec/in OTKPBITh KpaH! Temieparypa nocrossaaa. OobeMoM

TPYOKN MOXKHO IIpeHebpeyb.

¢ 10.1.82 [B-8.50] OnuH MOJIb HJI€AJIBHOTO I'a3a yIacTBYeT B HEKOTOPOM IIPOIEC-

ce, M300pakeHHOM B KoopjuHarax P,V . 2
[Ipoomkenns OTpe3KOB MpAMBbIX 1-2 u Py

3-4 IpOXoJIAT Uepe3 HadaJio KOOpJuHar, a I

KpuBble 1-4 u 2-3 gABJILAI0OTCI U30TEPMaMHU. A 3
M300pa3uTh 9TOT HPOIECC B KOOPIUHA- / }/ ;
tax 1,V naittu oobem V3, ecjin n3BeCTHbI e P 5,[/
obobembr Vi, Vo un Vj. Vi VaVa Vs

10.1.83 [5-8.51] Ilo rasomposojroit Tpy6e miet yriekucbiii raz COq (u =
44 - 1073 xr/monb) nox gasiaenneM p = 4 - 107° Ila u ¢ Temmneparypoii t = 7°C.
KakoBa cpeliHsisi CKOPOCTb JABHKEHHsI ra3a B TpyoOe, ecym 3a BpemMda 7 = 10c¢

nporekaeT Macca raza m = 2 Kr? ILjoma/b rmomnepedHoro cedeHusi Tpyonl S =
5 cM?.
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10.1.84 [B-8.52] B kamepy cropanus peakKTUBHOTO JIBUTATEIsI TIOCTYIIaeT B
CEeKYHJIYy Macca m BOJIOPOJia U HEOOXOIMMOE JIJisl TIOJIHOI'O CIOpaHus KOJINIeCTBO
kucsiopoa. ILorma b BbIXOIHOTO ceUeHusl COILIa JIBUTaTe s S, jaB/JIeHre B 9TOM
cedenun p, abcosIOTHAs TeMileparypa 1, MoJisipHas mMacca Bojibl 1. OnpeenTnb
cuty Taru F' aBuraTeid.

¢ 10.1.85 [Ers] B zamasmnnoii ¢ oJHOro KOHIA JIMHHON OPU30HTAILHON CTEK-
JITHHOT TPyOKe IMOCTOSTHHOTO CedeHnst (CM. PUCYHOK) HAXOJUTCsS CTOJOUK BO3-
TT nyxa jiaunoit 1 = 30 cMm, 3amepThlit
cronbukoMm pryTu. Ecim TpyOKy mocta-
BUTb BEPTUKAJIHHO OTBEPCTHEM BBEPX,
TO JJINHA BO3JLyIIHOI'O CTOJIONKA ITOJ
pTyThIO OyieT paBHa {9 = 25 cMm. Kako-
Ba, JIJINHA PTYTHOrO cToJIONKa? ATMO-
cepnoe napienne 750 MM pr. cT. Tem-
neparypy BoszjyXa B TpyOKe cUuTaTh

IIOCTOSIHHOIA.

10.1.86 (7717) B mmwaunape 1o HOPIIHEM HAXOJIUTCS HEKOTOPOE KOJIMIECTBO
1]1eaJIbHOTO OJIHOATOMHOTO T'a3a, Cpe/IHEKBaIpaTUIHasl CKOPOCTh MOJIEKYJT KOTOPOI'O
pasraa u = 400 M/c. B pesysbrate HEKOTOPOrO Mporiecca 00beM rasa yBeJIUIUICs
na o = 80%, a gasienue ymenninuioch Ha 3 = 20%. Kakum craso nopoe 3Hadenue
U CPEIHEKBAAPATUIHON CKOPOCTU MOJIEKYJI 9TOr0 rasa’

10.1.87 (10269) Bo cKoJIbKO pa3 U3MEHHUTCS MO IbeMHast CIJa, €CJIU BMECTO
TUPJISIHJIBI U3 8 TapOB, B KaK/Iblil 13 KOTOPBIX HaKadaJ/u 110 1 MOJIIO rejins, HalyTh
TeM K€ KOJIMIECTBOM TeJinst ojinH OoJibiioit map? TosmHa pe3snHoBoit 000109KH
y BCeX IapoB OJIMHAKOBA, JABJIEHUE U TeMIepaTypa OJIM3KK K HOPMAaJJIbHBIM, a
nobeMHuas cuja rupJasgHasl pasaa 0,45 H.

10.1.88 [Era] ['azonenponuiiaeMast 000JI09Ka BO3/IYIIIHOTO Iapa MMEEeT MaccCy
400 xr. ITap 3amonnen resmem. OH MOXKeET yjep:KUBaTh I'Ppy3 Maccoii 225 Kr B
BO3JLyXe Ha BBICOTE, Tle TeMIepaTypa Bosayxa 17°C, a nasiaenne 10° ITa. Kaxosa
Macca rejims B obosiouke mapa’ ObosiouKa mapa He OKa3biBAeT COIPOTUBJICHUST
U3MEHEHNIO 00beMa Iapa, 00beM I'py3a MPeHeOPEKNMO MaJjl 0 CPABHEHUIO C
00bEMOM IIapa.
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10.1.89 [Ers] Cdhepudeckyio 000JI09KY BO3/IYIIHOIO IIapa JeJalT U3 MaTepu-
aJ1a, KBaJpaTHbIl METp KOTOPOro umeer maccy 2 Kr. Ilap HAIIOJHAIOT rejineM Ipu
armocdeprom gasiennn 10° Ila. OnpepesnnTte MIHIMAJIBHYIO Maccy 00OJIOUK,
IIPU KOTOPOIi IIap HAYHET IOJHUMATh caM cebsi. Temieparypa rejust i OKPYzKaio-
mero Bosayxa ogunaxosa 1 pasna 0°C. (Iltomass cdepnt S = 47r?, obbem mapa

4
V = §7TT'3.)

& 10.1.90 [Ers] B nmmmnap oobemom 0,5 MP HACOCOM 3aKadMBAECTCH BO3IYX CO
ckopocthbio 0,002 kr/c. B BepxHeM ToOpIie MUINHPa €CTh OTBEPCTHE, 3aKPhITOE
IpeaoxXpaHuTCJIbHBIM KJIallaHOM. KJI&H&H YAEpKUBaECT-

Cd B 3aKPBITOM COCTOAHNN CTEP2KHEM, KOTOprfI MOZKeT

CBOOOJTHO MTOBOPAYNBATHCST BOKPYT OCH B Touke A (CM.
pucynok ). K ¢BoboiHOMY KOHITY cTepzKHs JnHOi 0,5 M

MOJIBEIIIeH I'py3 Maccoil 2 Kr. Kiaman orkpbiBaeTcs de-
pe3 580 ¢ paboThl Hacoca, ec/in B HadaJIbHbIII MOMEHT BpEMEHH JIaBJICHIE BO3/LyXa B
UINHAPe ObLIO paBHO aTMocdepHoMy. [L1oma s 3aKphITOro KialnaHoM OTBEPCTHSI
5-10* Mm%, TemmepaTypa Bo3IyXa B IUINHIPE U CHAPYKH He MEHSETCS U paBHA
300 K. Onpenenure paccrosiiue AB, eciin crep:KeHb MOXKHO CUUTATH HEBECOMBIM.

10.1.91 (2986) B ropuszoHTaIbLHO PACIIOJIOXKEHHOIN TPyOKe TTOCTOAHHOTO Ce-
YeHUsI, 3aladHHON ¢ OTHOrO KOHIIA, TIOMEIEH CTOJIONK PTYTH JIMHON d = 15 cMm,
KOTOPBII OT/Ie/IsieT BO3AyX B TpyOKe oT aTrmocdepsl. TpyOKy pacrosioKnin BepTH-
KaJIbHO 3allasgHHBIM KOHIIOM BHU3 1 Harpean Ha 60 K. IIpu sTom obbem, 3annmae-
MBIl BO3/LyXOM, He u3Menujicst. Armocdepnoe gajienne 750 mm pT. . Onpeesnre
TeMIIepaTypy BO3/yXa B JIADOPATOPUH.

¢ 10.1.92 (9976) Obbem 0,1 jmur- 54 |

pa BOJIOpO/ia HAI'PEBAIOT IIPU TTOCTO-

saHoM Aasjaenun ot 300 xo 3000 K. 0

[Ipu BBICOKKMX TEMIIEPATYPAX MOJIE- 30 A
g

KYJIbl BOJIOPO/Ia paciiajialoTcst Ha OT-

20
JesbHble aToMbl. Ha rpaduke 1moka-
3aHa 3aBHCUMOCTD JIOJN paclaBimmx- 10 ]
sl MOJIEKYJI OT TeMueparypbl. Jemy g . | | |

paBeH KOHEUYHbIT 00beM rasa’ 0 1000 2000 K 3000 4000



21

MKT

¢ 10.1.93 [Ers] Vraekucisiii raz COy HAXOAUTCsT B COCYyZe NPU TeMIlepary-

pe 300 K. Ilpu narpeBanum on pasJaraercs A %o
B COOTBETCTBUU CO CJIEAYIONINM yPaBHEHUEM: "N\
2C0O45 <+ 2C0O+ 0O,. I'pacduk 3aBUCIMOCTH KO-
JmdecTBa pacnaBimxcs Mosiekya1 COy nzobpa- 601
’KeH Ha pucynke. Hafiinte maprnua/ibHoe J1aB-
JIeHHe KHCJIOPOa, eC/Ii JIaBJIeHIe CMeCH Ta30B
npu temriepatype 3000 K cocrasisier 100 kIIa. 3000 JC_

o <

& 10.1.94 (2985) Bosumymmnblii map, 000/109Ka KOTOPOro nmeer maccy M =

145 xr u obbem V = 230 M3, HamosHAETCA PN HOP-
MAaJIbHOM aTMOC(EPHOM JIABIEHNN TOPSINM BO3IYXOM,
HarpeTwIM Jio TeMitepaTypbl ¢ = 265 °C. Oupejenure
MaKCHMAJIbHYIO TeMIIEpaTypy OKPYZKAIOIIero Bo3/yxa,
IIpU KOTOPOIi Iap HauHeT HoAHUMATHCsI. OO0I0UKa
mapa HepacTsKUMa U UMeeT B HUYKHeH JacTi HeOO b

II1oe OTBEPCTHE.

¢ 10.1.95 (6838) ToHKOCTEHHBII IUINHIP C BO3AYXOM 3aKPBIT CHU3Y IOPII-

HEM Maccoil m = 1 KI, KOTOPBIil MOXKeT 0e3 TpeHUs IepeMenaThCs B IUJITHIPE.

[unaap miaBaer B BePTUKAJILHOM MOJIOXKEHIH B BOJE
npu Temieparype T = 293 K (ewm. puc.). Korga mu-
JIMHP OIYCTUJIN IIPH IIOCTOSTHHO TeMIIlepaType Ha IIy-
oury h = 1 M (0T TTOBEPXHOCTH BOJIBI JIO €0 BepxXHeit
KPBIIIKH ), OH TOTePSLT TIaByIecThb. Kakoe KoJIuIecTBo
BO3/IyXa ObLIO B munHape?! ArmocdepHoe raBieHme
paBHO py = 10° Ila, Macca NMINHApA U BO3IYXa B
[IJINHJIPE TOPa3/10 MEHBIEe MACCHI ITOPIITHSI.

P

i

& 10.1.96 (2984) BepTukaJbHO PaCIOIOKEHHbI 3aMKHY T IIIIHHIPIICCKI

et iHa cocysia? Tosmumnoii mopist npenebpedn.

y — . cocyJ BBICOTO 50 cM pas/iesieH MOJIBUKHBIM ITOPIITHEM Mac-
lg " _'-.' coit 11 Kr Ha JiBe YaCTH, B KayKJIOf 13 KOTOPBIX COAEPIKUTCSI
_' P 4 : OJIMHAKOBOE KOJIMYECTBO HJIeaILHOIO Iasa IIPU TeMIepaType
-m—‘F-==ﬁ=-=-=H 361 K. CkoJIbKO MoJIeil ra3a HaxoJIUTCI B KayKJ0il dacTu
Sy IIINHJIPa, €CJIM [MOPIIeHb HAXOAUTCsT Ha BbicoTe 20 M OT
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10.1.97 (3683) B BbICOKOM BEPTUKAJILHOM IIMJIMHIPUIECKOM COCYIE O] TSxKe-
JIBIM TIOPIIHEM, CIIOCOOHBIM IIepeMeIaTbCs BJ0JIb CTEHOK COCYla IIPaKTHIecKn 6e3
TpeHns, HaXO/INTCS HEKOTOPOe KOJIMIECTBO BO3/yXa IOJ jJaBjenneM p = 1,5 aTwm.
[Topmens HaxonuTest B paBHoBecun Ha Bbicore Hy = 20 ¢M Hat gHOM cocyaa. Ompe-
JennTe, Ha Kakoe paccrosane AH ¢MecTUTCsI MOPIIeHb, €CIU COCY I IEPEBEPHY ThH
OTKPBITBIM KOHI[OM BHHU3 U J0XKJIAThCS yCTAHOBJICHUST paBHOBecHs. CUNTATh TEM-
neparypy BoO3jyxa U arMocdepHoe JiaBjeHne pg = 1 arMm noctrogHHbiMu. Maccoii
BO3JlyXa B COCY/Ie 110 CPABHEHUIO C MACCOIl TOPIIHSA MOXKHO IIpeHeOpeYb.

& 10.1.98 [Era] B kamepe, 3anosnennoii azorom, npu Temueparype 1y = 300 K
HAXOJIUTCsT OTKPBITBIN TuInHIpraeckuii cocy (puc. 1). Beicora cocyna L =

50 cm. CocyJr JI0THO 3aKPbiBa-
10T IUJIMHJPUIECKON ITPOOKOi — - |

U OXJIAZKJIAIOT JIO0 TeMIlepaTy-
pot 1. B pesynbraTe paccto-

gHUe OT JIHa cocylia JI0 HU3a L To “ al | &
i}
npobKy craHosuTca b = 40 cM Ml "
(puc. 2). Barem cocyji Harpesa- :
Pue. 1 Pue. 2 Puc. 3

10T JI0 NTEPBOHAYAILHON TeMITe-

patypnl Ty. Paccrostaue ot nHa cocyjia g0 HU3a MPOOKHU IPHU 3TOI TeMIlepaType
cranosutcs H = 46 cm (puc. 3). Yemy pasha temiieparypa 117 Bejqnanny cujibt
TpeHus MexKJ1y TPOOKOI N CTEHKAMU COCY/ia CUUTAThL OJIMHAKOBOI MPU JIBUKEHIN
poOKM BHU3 U BBepX. Maccoit mpobKu rnpenedbpeds. /laBienne a3ora B KaMepe BO
BpeMS SKCIEPUMEHTA TOJJIEPKUBAECTCA TOCTOAHHBIM.

10.1.99 (11812) JIBa OaJuiona obobemamu 10 u 20 J1 cojiepkaT 2 MOJIb KUCJIO-
posia 1 1 MOJIb a30Ta cooTBeTCTBeHHO 1Ipu TeMieparype 28 °C. Kakoe jnasiienne
YCTAHOBUTCs B OAJIJIOHAX, €CJIM UX COCJIMHUTEL MKy coboit? Temmeparypy rasos
CYNTATH HEU3MEHHOI.

10.1.100 (7370) lenmit B kosmdectBe v = 1/20 MOJIb HAXOUTCST B TOPH30H-
TaJbHOM 3aKPEIJIEHHOM IUJIMHAPE C IMOPIIHEM, KOTOPBII MOXKeT 0e3 TpeHus Iepe-
MeIaThCd B MIJINHJIpE W BHaUYaJe ylIep:KuBaeTcs B pasHoBecnu cuiioit F; = 280 H.
[Ipu sTOM cpejiHeKBaIpaTUdHasi CKOPOCTh JBUKEHISI aTOMOB I'€JIUsl COCTABJISICT
uy = 1400 m/c. Barem resmnii crain OXJIazxk/aTh, a MOPIIEHb MeJJIEHHO CJBUTaTh,
IIOCTETIEHHO YMeHbIad JeficTBYIONIYIO Ha Hero cuiy. Korma sTa cujia paBHsaIach
F, = 150 H, cpegnexkBajipaTudHasi CKOPOCTb JIBUXKEHHSI aTOMOB I'€JIUsl CTaJIa
paBHoit us = 1200 m/c. Ha kakoe paccrosinme Af mpu 9TOM CIBHHYJICS MOPIIEHD !
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& 10.1.101 (5983) [opuszoHTANBLHBINA XOPOIIO TEIIONPOBOISIININ IHINHJID, pas-
JIeJIeHHBIIT MOABUKHBIMI TIOPIIHAME ILIomaasio S = 100 cM? Ha 5 OTCEKOB
(NeNe 1-5), copepKuT B HUX OJIMHAKOBBIE KOJIMYECTBA HJICAJIbHOTO Ta3a MPU TeMIie-

paType OKpyzKatolleit cpejibl U 1101 JIaBJIeHUSIMHU, —

paBHBIME JaBieHnio p, = 10° [Ta okpyzKarormeit ,f_% 11203145 o)
nunap armocdeps (eM. pucynok). Kaxapit  fo |

MOPITIEHD CABUTAETCS C MeCTa, eC/IN MPUJIoKeHHas K HeMY TOpU30HTaIbHAs CUIa
IPeBbIIIaeT cuily cyxoro Tpenus i, = 2 H. K camomy jieBoMy IOPHIHIO NPUKJIa-
JIBIBAIOT TOPU30HTAIBHYIO CUIY F', MeJIJIEHHO YBEJIMYMBas ee 110 MOy 0. Kakoro
3HAUYEHUS JIOCTUTHET F), Korja o0beM rasa B caMOM IIPaBOM, H-M OTCEKe IUJIMHIPA,
yMeHbInTcest B n = 2 pasza’ [Iporecchl m3MeHEeHMsT COCTOSIHUSI Ta30B B OTCEKAX
IUJINHIPA CINTATH N30TEPMUIECKUMU.

10.1.102 (9104) B xosomnoe 3mMHee BpeMs X03s€Ba KBAPTUPHI CTAJN 3a-
Mep3aTh 1pu Temieparype B komHate 1 = 18 °C u, BKJIIOYUB JOIOJHATE/IHHBII
oborpesateib, J00WINCH MoBbieHusT Temieparypbl Ha AT = 4°C. Ha ckojbko
IIPU 3TOM M3MEHIIACh Macca Bo3ayxa B Komuare? Ilomas komuaTs S = 20 M2,
BBICOTA T10TONIKA h = 2.5 M, arMocdepHoe nasienne p = 10° Ila, Bo3myx B KoMHATE
cBOOOJIHO coobImaeTrcs ¢ armocdepoit. OTBeT OKpyTIUTE JI0 TEeJIOT0 YHC/Ia TPAMMOB.

10.1.103 (9237) B ropmsonTa/ibHO JiexKaleil Tpobupke HAXOUTCS BO3/IYX,
3a0JIOKNPOBAHHDIN PTYTHIO. Y pOBEHb BO3/IyXa B FOPU30HTAJILHOM COCTOSHUN 24 CM,
JumHa cToonka pryTn 21 cMm. [Ipodbupky nepeBopadnBaioT B BEPTHKAILHOE T10-
JIO’KEHUE TaK, 9TO OTHasdHHAdA JacTh MPOOUPKN HAXOIUTCA cBepxy. Kakos Oyjer
YPOBEHb BO3/lyXa B BEPTUKAJIHLHOM IOJIOYKEHUU, €CIN JIJINHA PTYTH HE MEHAeTCs, a
arMocepHoe JlaBJIeHIe COCTaBjsteT 739 MM pT. CT.?

10.1.104 (8556) Cocym obbemom 10 JI cOmep:KUT ¢MeCh BOJIOPOIa U Iejiust 00-
mieit maccoit 2 r npu Temueparype 27 °C n gapiennn 200 kIla. KakoBo oTHomeHIe
MaCChl BOJOPO/a K MACCe TeJIis B CMECH !

10.1.105 (9248) MabuuK pemmI MOJHATHCSI B BO3JIyX Ha, BO3IYIIHBIX Ia-
pax ¢ renueM. V3BecTHO, 4TO MasibuuK BecuT 40 Kr, a Ha yanuIe HOPpMaJbHOE
aTMmocdepHoe Jasierne u remieparypa 27 °C. YuuTbiBasi, 9T0 00bEM OIHOI'O
mapa cocrapiger 10 JUTpoB, HailuTe, CKOJIbKO IOTPeOyeTCs IMapoB JI/Isi TAKOIO
nyTeniectBus. Maccoit 0607109KH 1I1apoB U 00beMOM MaJIbuiKa ITpeHeOpeyb.



l'a30BbIe 3aKOHBI 24

10.1.106 B 3axpnIToM ¢ 000UX KOHIOB ¥ OTKAUYaHHOM HMJIMHIPUIECKOM COCY-
Jie obbemom V' = 2 J1 MozKeT cBOOOJIHO MepeMeniaThCsi HeBECOMbIN TOHKHIA MOPIEHb.
B cocy1 ¢ 0HOIT CTOPOHBI OT MOPIIHS BBEJIM My = 2 I' BOJbI, & C JAPYToil CTOPOHBI
me = 1 r azota. Kakyio 9actb x obbema IujImH/Ipa OyJ/IeT 3aHUMaTh a30T Ipu
temiieparype t = 100 °C B 0beunx 1actsax cocyna? MoJisipHble MacChl BOJIBI 1 a30Ta
PaBHBI COOTBETCTBEHHO [ = 18 1/MOJIb U iy = 28 1/MOJIb.

10.1.107* [B-8.25] 3a CKOJILKO IIMKJIOB PAOOTHI IIOPIIHEBOIO HACOCA ¢ 00b-
eMOM HUJINHApa V7] MOXKHO OTKadaTh a3 U3 CTEKJISTHHOIO OaJjiioHa odobeMoMm V'
JIO JIaBJIEHUsI P, €CJIU BHaYaJIe JaBjaeHne B OajioHe ObLIO paBHO aTMochepHOMYy !
[Tporiecc cunTarTh M30TEPMUUECKUM, aTMOC(EpHOE JIaBIeHUE Py.
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AbcosroTHaST BIaXKHOCTD.
10. /Imnammdeckoe paBHOBECHE.
11. Hacbimennbrit nap.

Pabora n BHYTPEHHAA SHEPI'UA I'a3a

10.2.1 BriBecTu MOJSIpHBIE TEILIOEMKOCTH HJICAJIBLHOIO I'a3a, JJIsl PA3IMIHbIX

IIPOIECCOB (cy, Cp, €T, CQ=0)-

10.2.2 Cocy/ ¢ njaeaJbHBbIM OJHOATOMHBIM I'a30M 3aKPhIT HOPIITHEM MacCOii
m. ['az HarpeBaroT, pu 9TOM IMOpIIEeHb HOJHUMaeTcss Ha BbicoTy Ah. Haiitn
COBEpIICHHYIO Tra3oM pabory A’, usmenenue suyrpenneil sueprun rasza AU u
HepeIaHHoe Ta3y KOJIMIeCTBO TeIioThl (). ATMoCdepHBIM TaBIeHeM IpeHedpetb.

10.2.3 M-2.2.1] B cocyne emKocTbio V' = 5 1 HAXOAUTCA Teanil 1O/, JaBjie-
nuem p = 3 MIIa. KakoBa BuyTpennsisi sneprusi U raza B cocyjie?

10.2.4 [B-9.12] Uneaynbublil ra3, Macca KOTOPOTO m W MOJSIpHas Macca U,
pacimpsieTcsi n300apHO IIpU HEKOTOPOM JaBjeHnn. HavaabHas TemiepaTypa ras3a
Ty, xoueunast T. OnpejenTsb paboTy, COBEPIIAEMYIO Ta30M.
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P! 4 1.
P , P 1 e 2 P
2p > _*3 # 2
# |
Ve v 0 Nz ol 4
K zamgage 10.2.7 K 3aa41e 10.2.8 K 3a1a41e 10.2.9

10.2.5 M-2.2.2] ['a3, B3ATLIl B KOJIMYECTBE ¥V = H MOJIb, CHa4YaJIa, HarpEeBaloT
IIPU TIOCTOSIHHOM OObeMe Tak, 9TO abDCOJIIOTHAs TeMIlepaTypa ra3a Bo3pacTaeT B
n = 3 paza, a 3aTeM CXKIMAIOT IIPU IOCTOSHHOM JIaBJICHUN, JOBOJSI TeMIIepaTypy
o nepponadasibHoit 10 = 100 K. Kakas pabora A copepiiena npm cxkaTum?!
YuuBepcaibHasi razoas nocrosanas R = 8,3 Jlx/(mosb - K).

¢ 10.2.6 [M-2.2.3] Haiitu pabory A, coBepiiennyio uealbHBIM Ia30M B X0

npornecca 1-2-3. B cocrostanm 1 naBieHue raza paBHO p

po = 10° Tla, a obbem Vy = 1 1. B cocrosaum 2 P. ";{

JlaBJIeHIe Ta3a BJBOE MEHbIIE, a 00beM BIBOE 00JIb- ‘?I Pa -E-\-QL—QS
me. Ilponecc 2-3 npejcrasisier coboil m3obapHoe - ! . .
pacmmpenue J10 oobema 4Vj. o IV, w, v

& 10.2.7 [B-9.23] Temropast Mamusa, paboInM TeJIOM KOTOPOI stBjIsgeTcss 1 MOJIb
1JIea/IbHOI'O OJIHOATOMHOIO T'a3a, PaboTaeT 110 N300parkeHHOMY UK. OnpeienThb

KTI]I,

¢ 10.2.8 [B-9.24] [lapameTpnl 0JJHOATOMHOIO HeaIHLHOIO Ta3a B KoJmdecTse 1
MOJIb I3MEHSI0TCsI 110 IUKJITIECKOMY IIPOIIECCY, COCTOSIIIIEMY 13 JIBYX M300ap 1 JIBYX
30X0p, B HanpapjaeHun 1-2-3-4-1. I3BecTHOo, 4TO 1P n300apUIECKOM PACIINPEHIH
obbeM V' yBenmuniics BiBoe. Ty — TeMriepaTypa B KOHIIE 300apUIecKoro Mporecca
1-2, T3 — B KOHIIe M30XOpHYECKOro mporecca 2-3. OnpejennTb Kodh UuimueHT
[IOJIE3HOI'O JACHCTBULA TUKJIA.

¢ 10.2.9 [B-9.25] C omHIM MOJIEM HJI€ATBLHOIO OJHOATOMHOTO Ta3a OCYIIECTBIIA-
eTCs IUKJI, COCTOSINI 13 M30X0phl 1-2, aimabdarsl 2-3 u n300apwl 3-1. TemrepaTypsr
B Toukax 1, 2 u 3 pasubsl 11, T, T5. Onupenesmnts KIIJ mukia.

10.2.10 Upeanbnas remnosas Mamuna ¢ KITI 1 paboTtaeT mo mpsiMoMy TTHKITY.
Kakast Teriora orgaeTcst XOJMOAMILHAKY IpK coBepiuenuy paborer A’?
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10.2.11 Uneasbnasa temioBas Mamuna ¢ KIIJ n paboraer no obpatHoMy
Ky, Kakast teriora 3abupaercst U3 XOJI0IMILHIKA [IPH COBepIeHnn paboTul A”

10.2.12 [6-9.13] B BepTuKaJbHOM HUJIHMHIPE C ILIOIMIAIbIO ITOIEPEIHOIO ceve-
HUs S 110J1 HOPIITHEM, Macca KOToporo paBHa M, HaxoauTcs 1 MOJIb HJIeaIbHOIO
OJITHOATOMHOI'O T'a3a. B HEKOTOPBIii MOMEHT BPEMEHH 110 IIOPIIHEM BKJIIOUaeTCSI
HarpeBaTe/b, MepeJlaloluili ra3y 3a eJUHUILy BPpEMEHU KOJUYeCTBO TEeNJIOThI (.
OrnpeiesinTh YCTAHOBUBIIYIOCS CKOPOCTh U JIBUYKEHUSI TIOPIIHS TIPU YCJIOBUM, YTO
JlaBJ/ieHne rasa HaJl IOPIIHEM IIOCTOSHHO U PABHO Pg; I'a3 MOl MOPIIHEM TEIJION30-
JINPOBaH.

10.2.13 [B-9.14] B muunipe 1o/1 HOPIIHEM HAXOIUTCA HEKOTOPOE KOJIMIECTBO
raza, saHuMalomiero 1pu Temueparype t; = 27 °C u gasiaenun p = 2 - 10° H/m?
oovem V = 91072 M3, Kaxyio paboTy A IpHIIOCH COBEPIINTD, CAKIUMAs Ta3
IIpU IIOCTOSIHHOM JIABJIEHUHU, €CJIM €ro TeMIepaTrypa IpHh 3TOM IOBBICHJIACH JI0
to = 77°C? Tpenne Mexk/1y CTEHKAMU IUJINHJIPA U IOPIIHEM OTCYTCTBYET.

10.2.14 [B-9.15] Mosb njeabHOro ra3a MeJJICHHO HarpeBaioT Tak, 9TO OH
MEePEXOJIUT W3 COCTOSTHUS Pg, V B cocTosinme 2pg, 2Vy. Kak mpu 3ToM n3Mensercs
TeMmIieparypa raza 1' B 3aBUCUMOCTH OT €ro oobema V, ecin 3aBUCUMOCTD JaBJICHUS
raza or obbema Ha rpaduke nzodpazkaercs npsamoit guHueit? OupejenTs padboTy
A, coBepIaeMyio ra3oM B 9TOM IIPOIECCe.

10.2.15 [B-9.16] TemmepaTypa HEKOTOPOIT MACCHI 1M NJ1€aTHHOTO T'a3a ¢ MOJIp-
Hoit Maccoit j MenseTcd 110 3akony 1" = V2. Haiftn paboTy, coBepHaeMyIo Ta3oM
npu yBejumdeHnn oobema ot Vi jo Va. Tlorsoniaercs mim Bble/IsieTcsl TEIIoTa B
TaKoOM IIporiecce?

10.2.16 [B-9.18] Macca m ujieaJsbHOTO T'a3a, HaXOAAIIerocsd Mpu TeMIiepaType
T, oxJlazklaeTcst N30XOPHO Tak, 4TO JaBJeHue IaJlaeT B N pa3. 3aTeM ra3 pac-
MUpseTcd MPU MOCTOTHHOM JIaBJIeHNN. B KOHEYHOM COCTOAHUN €ro TeMIIepaTypa
paBHa IepBoHada bHOI. Mossipaasi Macca raza p. OupeaesnTh coOBEpIIaeMyIo
razom pabory.

(o

& 10.2.17 [B-9.19] ITapamerps! 1 Mosg ngeanbnoro P

raza U3MeHSIOTCS 110 MUKJIMYECKOMY ITPOIIECCY, COCTOsI- Pas
IeMy U3 JIBYX M30X0p U JIBYX H300ap, B HAIIPABJIEHUN
1-2-3-4-1. Temneparypa rasza B TouKax 1 n 3 paBHa

coorBercTBenno 17 u 1T3. Oupenenntsb padboTy, coBep- PLs

maeMyro rrasoM 3a IOUKJI, €CJId U3BECTHO, 9YTO TOYKHU 2

<

n 4 jexkaT Ha OJHOI M30TEepMe.
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rt <& 10.2.18 [B-9.20] Oaun MOJIb UACAIBHOIO Tra3a nU3-

MEHsICT CBOE COCTOsIHEE IO THKJY, B KoTopoMm (4-1) m
(2-3) — m3oxopsl, (3-4) — m3o0bapa, (1-2) — mporecc ¢

2
JIMHEHOM 3aBUCUMOCTDIO JIaB/IeHUsT OT o0beMa. Temiie-

4 3
patypa B coctosduugx 1, 2, 3, 4 paBHa COOTBETCTBEHHO
v Ty, T, T3, T). Kakyro pabory copepliaeT ra3 3a OJINH

IIAKJI?

& 10.2.19 [B-9.21]1 [TapameTpsl njieaibHOIO OJHO- P

aTOMHOI'O Ir'a3a, B3sITOI'O B KOJMYECTBE 3 MOJIsl, U3- 2 3
MEHIJIUCH 110 U300parkeHHOMY UKy, Temiieparypa

raza B cocrognuax 1, 2, 4: T7 = 400 K, 75 = 800 K, 1

T, = 1200 K. Oupenenurb padoTy, KOTOPYIO COBEP- 4 -
MINJI ra3 3a IMUKJI. 0 V

10.2.20 [B-9.22] TemmoBas marmmna nmeer KITJT n = 40%. Kakum craner
KII/I mammubl, ecjii KOJIUIeCTBO TEILJIOTHI, OTPed/IsieMoe 3a IUKJI, YBEJIUINTCS
Ha 20%, a KOJIM4YeCTBO TEILIOTHI, OTJABAEMOE XOJI0ANILHUKY, yMenbinTest Ha 10%7

¢ 10.2.21 [B-9.26] C onHUM MOJIEM HJIEaILHOIO OJHOATOMHOIO I'a3a OCYIIeCTB-
JIsieTCsl IUKJI, B KOTOpPOM 1-2 — mu3oxopa, 3-4 — uzobapa, 2-3 — 1porecc ¢ JIMHEHHOI
3aBUCUMOCTBIO JiaBjieHusi or oobema. Omnpenenmuts KITI mukiia.

¢ 10.2.22 [B-9.28] Ha mmarpamme p — V' msobpazkeH IUKJI, MTPOBOINMBIN C
OJIHOATOMHBIM HJI€aJIbHBIM ra3oM. demy paBeH KO3(MDMDUIMEHT [0JIE3HOTO JIefcTBIS

9TOTO IMUKJA?

¢ 10.2.23 [B-9.29] Ompenenuts orHomenne KIIJI nukios 1-2-4-1 un 2-3-4-2,
COBEPIIAEMBIX C UJeaTbHBIM OJTHOATOMHBIM I'a30M.
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& 10.2.24 [Ers] B remoBom jBuraresie 2 MoJIb MeJIisd COBEPINAOT UK 1-2-3-4-1,
IIOKa3aHHbII Ha rpaduke B KoopjauHaTax p — 1, rae p — JaBjeHue raza, 1 —
abcoJII0THas TeMIlepaTypa. TemiepaTypbl B ToUKax 2 U 4 paBHbI U IIPEBBIIIAIOT
TeMiiepaTypy B Touke 1 B 2 paza. Oupejgenure KIIJI nukia.

¢ 10.2.25 [B-9.27] Haittu KII/ TemmoBoii Malmmabl, paboTaroimeil ¢ v MoJIsaMn
OJIHOATOMHOIO HJICANIHOTO Ta3a 110 IUKJIY, COCTOsIIe-  pd 1

My 13 ajuabaTHOro pacimpenus (1-2), H30TepMUIecKo-
ro cxatus (2-3) n nzoxopnoro nporecca (3-1). Pabora,

3
coBepIIIeHHasl HaJ[ Fa30M B U30TePMUYECKOM IIpoliecce,
pasta |A|. PasHocrh MakcuMaJIbHON 1 MUHUMAJIBHOMN 2
TeMIeparyp rasa B mukie papaa AT 0 -

vV

& 10.2.26 [B-9.311 HaJi MosieM mjieajibHOINO OJHOATOMHOIO I'a3a COBEPIIAIOT

P} 3aMKHYTBII IIporiece, npudeM pabora B Hem A =
P C 2026 Ix. Ilpomecc coctout m3 ydactka 1-2; B
1
1 D KOTOPOM JIaBJIEHHE sIBJIsieTCd JIMHEHHOM (DyHK-
P, ) nueit oobema, U30Xophl 2-3 U 1porecca 3-1, B
KOTOPOM TEILJIOEMKOCTD CHUUTAETCs TOCTOSIHHOIA.
3 .

v, v Haitt 3Ty TenmoeMKOCTb, €CJIi U3BECTHO, YTO

0~ 2T Ty =Ty, = 2Ty = 100 K, Va/V4 = 8.

10.2.27 [B-9.17]1 MoJsb maeaabHOro ra3a ajinadaTudecKn CxKaJjIl, YMEHbBIITIB
obbeM B 5 pas. Ecin ra3z nmepesecTn m3 Hav9aIbHOTO B TO YK€ KOHEUHOE COCTOSHIE
cHadaJia 1o m3obape, a MOTOM IO M30XOpe, TO MOTpedyeTcs MOJIBECTH K Ta3y
Q) = 26 x/I>x Terta. Hanmenbias temieparypa mnpu 3ToM paHa T, = 300 K.
Haititu paboty raza B ajgunadaTuvdeckoM IMpPOIEcCe.
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¢ 10.2.28 M-2.2.4] C maccoit m = 80 r nmeaJbHOro rasa, MOJSPHasT Macca

P,{L

|
!

— 3
/"7" I// !
///I 1
| |
a 7, 7;

KoToporo M = 28 1/M0Jb, coBepIaeTcst MUKIAIe-
CKUIT Tporiecc, n300pakKeHHblit Ha prucynke. Kakyro
pabory A coBepiiaer Takoil JBUTATENDb 38, OJWH I[IKJI!
YHUBEPCAJIbHYIO Ta30BYIO TTOCTOSHHYIO MPUHATL R =
8,3 JIxx/(moub - K), T7 = 300 K, T = 1000 K. Ilpu
HarpeBaHun Ha y4dacTke 4-1 jaBjieHne rasa yBeJandu-
BaeTcsd B 2 pasza.

10.2.29 [M-2.2.5] B BepTUKaJbHO paCIOJIOKEHHOM IUJINHIPUIECKOM COCY/IE,

3aKPbITOM IIOABU2KHBIM ITIOPIIHEM Maccoit m = 4 KI', COAECPZKUTCA OJHUH MOJIb

oxHoaTOMHOTO Tasa. Ha kakyro Beamunny Al mepeaBUHETCS OPIIEHDb, €CJIN Ia-

3y cooOIUTEL KosmuecTBo Teiia (@ = 9.8 [Ix? Maccoii rasa 1mo cpaBHEHHIO C

Maccoil HOPIIHSI IpeHedpedb, arMocepHoe JlaBjieHne He YIUThIBATh. YCKOpPEHIe
cBODOJTHOTO TajieHns puHATH g = 10 M/ 2.

¢ 10.2.30 M-2.2.6] B zakpemiernom mnox yriaoMm « = 60° K TOpU30HTY IUJINH-

JIpe MOKeT 0e3 TpPeHus JBUraThCs opineHb Maccoit M = 10 Kr
n mwiomaabio S = 50 cm?. Iloj mopiraeM HaXOIUTCA OTHO-
aTOMHBII HeaJabHbII ra3. ['a3 HarpesalT Tak, UTO MOPIICHb
nepemeraercs Ha paccroguue £ = 5 cMm. Kakoe KOJIM4ecTBO
TeIIoThl () ObLIO coobieno razy? ArmocdepHoe gaBieHue
po = 10° Tla, yckopenue cBoboHoro najenus g = 10 m/c?.

& 10.2.31 M-2.2.8] HekoTopoe KOJINYECTBO OJIHOATOMHOI'O HJICAJILHOTO rasa

HY2KHO IIepEBECTU U3 COCTOsiHUA 1 B cocTosiHue 2, P
UCITIOJIb3Ysl N30XOPHBIN U N300apPHBII ITPOIECCHI (CM. ep |- .3 [3
pucyHoK). Bo ckoibko pas [ orimdaores KoJimde- fe
CTBa TEILJIOTHI, KOTOPbIe TPeOYIOTC JIIs Iepexojia u3 Po1——-~ i y

|
HCXOJIHOTO B KOHEYHOE COCTOsIHUE 110 IyTaM 1-3-2 u i

1-4-2 cooTBeTCTBEHHO?

¢ 10.2.32 [M-2.2.9] Haiitn kosimuecrso Ter-
Jla Agq, nepejaHHOe OJHOATOMHOMY ra3y IIpu
IepeBoJie ero N3 COCTOIHNA 1 B cocTodgHNE 2 KaK
noxkazano Ha pucynke. [Ipn pacdgerax npunarnb

p1 =500 klla, Vi =251, Vo =4 1.
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10.2.33 [M-2.2.10] OHOATOMHBII UJeAIbHBIN T3 IIEPEBOAUTCS 13 COCTOSIHUSI
p1 = 130 klla, Vi = 1 1 B cocrosnme py = 10 xlla, Vo = 2 s mo npsamoii,
coemastrorneit Toukn (py, Vi) u (pa, Vo) Ha pV-auarpamme. 3aTem ras mepeBONTCSI
B coctostaue p3 = 20 klla, V5 = 3 1 o npsimoii, coepnusiioneit Touxkn (po, V) u
(p3, V3) . Kakoe kommiaectso remia AQ) coobieHo rasy?

10.2.34 [M-2.2.14] TemtonsosupoBannblii cocys oobemom V = 500 cm® co-
JEPKUT OJIHOATOMHBII ra3, MoJsistpHas Macca kotoporo M = 500 r/mosb. B cocys
BBOJIMTCS JIOTOJHUTEIbHO m = 1 I Takoro ke raza mnpu TeMmneparype 1 = 400 K.
Ha kakyro Benmuanny Ap usMeHuTcs JaBjienne? YHUBepcabHas ra30Bast MOCTOSTH-

wast R = 8,3 JIx/(moub - K).

10.2.35 [M-2.2.12] /IBa cocyma cojepzKaT oqHOATOMHBIN naeaabHbI ra3. Mac-
ca raza B mepBoM cocyie mq = 20 r, ero Temnepatypa 17 = 300 K. Bropoit cocy
COJIEPZKUT TaKoii »Ke ra3 Maccoit ms = 30 r upu remieparype 1o = 400 K. Co-
CyJIbI COeJINHSIOT TpyOKoiil. IIpenedbperast oObeMoM TPyOKH U TEILJIO0OMEHOM C
OKpYzKaloNielt cpe/ioit, HaiiTu TeMiepaTypy rasa 1', yCTaHOBUBIIYIOCS B COCY/Iax.

10.2.36 [M-2.2.13] /IBa cocyja, obbembl KoTOphIX Vi 1 Vs, comepxKkanm oau-
HaKOBBIIl OJJHOATOMHBII ra3 MoJjsipHoil maccel M. B cocyne oobemom Vi macca
rasa paBHdAJIACh My IpU TeMmieparype 17, a B cocyje ¢ oobeMoM Vo — coOTBeT-
CTBEHHO Mo 1pu Temueparype Th. Cocyjibl coejinnsiiorcss Tpyokoit. [Ipenedbperas
00beMOM TPYOKM U TEIJIOOOMEHOM C OKPY2Kaloleil cpejioii, HailTu JaBjeHue p,
YCTAHOBUBIIIEECS B COCY/laX.

10.2.37 [M-2.2.11] C ujeajbHbIM OJHOATOMHBIM I'a30M COBEPIIAETCSI TIKJIN-
weckuii mporecc. Macca raza m = 60 r, ero mossipas macca M = 20 r/moub. U3
HaYaJIbHOI'O COCTOSIHMS I'a3 aJiadaTuiecKu PACIINpSIeTCs, IIpUIeM ero TeMiepary-
pa usMmensiercst or 17 = 400 K g0 Ty = 64 K. 3arem ra3 nzobapudecku CzKUMaiOT
npu gasiaennn py = 200 xlla 10 nepsoradasbHoro oobema Vy = 500 em®. Ik
s3aMbiKaeTcst m3oxopoit V' = Vj. Kakoe konudecTBo Teria () nepegaHo rasy 3a
IKJT?

10.2.38 [M-2.2.15] B BepTuKaIbHO PaCIOJIOKEHNHOM ITIJIUHIPUIECKOM COCY/IE,
IJIOMAIb cedeHns KoToporo S = 23 cm?, o nopuraeM BecoM P = 10 H maxonnt-
csl OJIHOATOMHBIN ra3. Paccrostaue Mexk 1y nHoMm cocyna u nopmHem h = 30 cm. Ha
BHYTpPEHHEl CTeHKe COCyJla NMeeTCs CTOIMOPHOE KOJIBI0, He MO3BOJIAIONIEe PACCTOsI-
HIIO MEYKJIy JHOM COCyJa M IOPIIHEM IpeBbicuTh Beanunny H = 50 cm. Kakoe
KOJINYeCTBO Terlia () Hy?KHO COOOIINTH T'a3y, YTOObI €ro JaBjeHne YBEeJINIIIOCh B
a = 1,5 paza? Armocdepnoe nasienne pg = 100 xlla.
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10.2.39 [M-2.2.16] C 0JHOATOMHBIM HjI€aJIbLHBIM I'a30M COBEPIIAETCs IIHK-
Jdecknii nporecc. V3 mavanbHOro coctosgnud py = 1,6 MIla nu V) = 2 71 ras
pacIIpseTcs Py MOCTOSTHHOM JlaBjieHnn J10 oobema Vo = 16 J1. 3arem Ipu 1MOCTO-
sSIHHOM obbeMe V5 JlaBjieHne ra3a yMeHbIaeTcs J10 Takoil Besnaunbl p; = 50 klla,
YTO U3 COCTOSTHUSI P1, Vo ra3 IPUBOIUTCS B HAYAIbHOE COCTOsIHIE aJInabaTIIeCKIM
cxatueMm. Haiitun pabory A, coBepIieHHYIO ra3oM 3a UK.

& 10.2.40 M-2.2.17]1 C ogHMM MOJIEM HJIEAJTLHOIO Tasa MIPOBOILT IUK/INYe-
CKHIT IIPOLIECC, COCTOSIINI U3 JBYX U30X0D U JABYX H300ap. Pi

Haittu pabory A, coBepiaemyro rasom 3a IUKJI, €CJIn 2 - 3
U3BECTHO, YTO TeMIuepaTypa B cocroguun 1 T} = 300 K, 1\
a B COCTOdAHUAX 2 U 4 TeMiepaTypa OJNHAKOBa U paB- .
4 4
Ha T = 320 K. YHuBepcajibHas rasoBas IIOCTOSIHHASI
R = 8,3 [Ixx/(moub - K). v

& 10.2.41 M-2.2.18] C oHUM MOJIEM HJIeAJLHOTO OJHOATOMHOIO Ia3a IIPOBO-
JIAT TTUKJI, TTOKa3aHHbII Ha pucyHke. Ha ydactke 1-2 00beM rasa yBeInInBaETCS
P 2 B m = 2. IIpomecc 2-3 — ajmabarudeckoe paciim-
penue, nporecc 3-1 — n3orepMuyecKoe cxkKaTue Mpu
remieparype 1o = 300 K. Haiitu padory A, cosepiia-
7 To 3 eMyIO Ta30M Ha yJacTke 2-3. YHUBepcaabHas ra3oBasd

- -
. -

nocrosinaast R = 8,3 [Ix/(moub - K).

¢ 10.2.42 [M-2.2.19] B BepTHKAIHLHO PACIOIOKEHHOM HUJINHIPUIECKOM COCY-
nte niogt oprHeM Becom P = 20 H comeprkurcs ujeanbHbIN OJITHOATOMHBIIN Tas3.

Mexk 1y opiineM 1 HETOIBUZKHON OTIOPOIt pacrioiaraeTcs mpy- e 2

KIHA, KeCcTKoCTh Kotopoit k = 200 H/m. Paccrosinme mex ity E,
nopmraeM n gHOM cocyna H = 30 cM, mpu 9TOM NPYKHUHA .E_..

He nedopmupoBana. Kakoe koandecTBo Teria () Hy>KHO CO-

OONUTH Tazy, YTOOBI MOPIIEHD TEPEMECTIICH Ha PACCTOSTHUE _;_
Ah = 10 ecm? ArmocdepHoe naBiieHne He YINTHIBATD. |+

10.2.43 [M-2.2.21] Cocyj cojgepxkut m = 1,28 1 rejus 1Ipu Temieparype
t = 27°C. Bo ckojibKO pa3 [ U3MEHUTCsI CpeJIHEKBAIpATHIHAST CKOPOCTH MOJICKYJI
reJjIust, €CJIM IPU ero anadaTuIecKoOM CKaTHN coBepinThb padbory A = 252 k7
Mousipras Macca requst M = 4 r/mMojib. YHUBepCasbHas ra30Basi OCTOsTHHAST

R = 8,3 JIxx/(moub - K).
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& 10.2.44 [M-2.2.20] B nuamHAprYeckKoM cocyie 1 1Mo HOpIITHeM MacCoi m =
5 KI' HAXOUTCST OJIHOATOMHBII nteatbHbIil ra3. Cocys 1 coennnen TpyOKoii, cHAD-
JKEHHOI KPAHOM, C TAKUM YK€ COCYJIOM 2, B KOTOPOM I10/1
nopiHeM Maccoit M = 10 Kr HaxoJuTcs Takoil »Ke ras.
Cocynbl 1 TpyOKa TeIIon30/MpoBaHbl. B HadabHOM
coctosinum Kpal K 3akpbIT, TeMmepaTypa rasa B 000nX

cocyJlax OJIMHAKOBA, MOPIIEHDb B COCY/e 2 PacIoIOXKeH

Ha BeicoTe H = 10 cm or nna. Ha kakoe paccrosinue Ah
HepeIBUHeTCs HopIieHb B cocye 1 mocie oTkpbiBanug kKpaHa! OobemMoM TpyOKHu ¢
KPaHOM IIpeHedpedh, arMocdepHoe JaBaeHne He YINThIBATD.

10.2.45 [M-2.2.22] B BepTHUKaJBLHO PACIIOJI0XKEHHOM ITUJINHIPUIECKOM COCY/Ie
C IWIOMAJIbIo cevenns S = 2 cM? 1moJ nopirHeM Maccoit M = 4 Kr comep:KuTces
nJieaIbHbIN OJIHOATOMHBIN Ta3. PaccTosHme MexKay MOpIIHeM U JHOM cocyla h =
1 m. Tazy coobmmim xonndectso temna AQ) = 126 JIxx. Bo ckoibko pas «
U3MEHUTCST CPeJIHEKBa/IpaTUIHAsl CKOPOCTh MOJIeKy/I raza’ ArmocdepHoe jaB/ieHme
po = 100 klla, yckopenue cBobojiHOTO TaeHust mpudaTh g = 10 v/ 2,

10.2.46 [M-2.2.23] Vgeansbnas TemaoBas MallllHa TMEET TeMIIepaTypy Harpe-
Batess 17 = 400 K, a remneparypy xonoauabanka 1o = 300 K. Kakyto MomuocTb
N pasBuBaeT 3Ta MallliHAa, eCJIM PACXoJ|, TOILINBA cocTas/ster i = 1073 xr/c, a ero
yIleJbHas TelsioTa croparns ¢ = 107 JIk /xr?

& 10.2.47 M-2.2.24] C onHuM MOJIEM UEAJILHOTO T'a3a IPOBOAAT HUKIMICCKU
IIPOIIECC, COCTOSIINI M3 JBYX M30XOp U JBYX H300ap. p?
2

HaiiTu kosddurmenT moe3Horo aeificTBus MUKJIa 1), €CJIn 3
N3BECTHO, YTO B cocTosdnmu 1 Temmneparypa 17 = 256 K, I

B cocTognun 3 Temneparypa I3 = 625 K, a B coctosgnnsax

2 m 4 TemuepaTypa O/IMHaKOBa. Y HUBepcabHad ra30Bas 4 4
nocrosinnasg R = 8,3 JIxx/(mous - K). ey

¢ 10.2.48 [B-9.33] B jymmHHOIT 3aKPBITOH TPyOKe MEXKIy JBYMs MOPIITHSIME Mac-
coit m KazK/Iblit Haxo/iuTcs 1 MOJIb 1JleaIbHOTO T'a3a, Macca KOTOPOTro MHOT'O MEeHbIIIe
MaCChI MOpIIHel. B ocTabHOM MPOCTPAHCTBE TPYOKH — m

BakyyM. B Ha9a/bHbBINT MOMEHT TTPaBbIil TOPIEHDL MMe-
eT CKOpPOCTb ¥, a JieBblit — 3v. HaliTun MakcuMa/ibnyto

TeMIIEpaTypPy T'a3a, ec/ii CTEHKN TPYOKU ¥ MOPIIHU Tell-
JIOHETpOHUTIaeMbl. TeMItepaTypa ra3a B HadaJIbHBII MOMEHT paBHa 1(. BayTpennss
SHeprus ojHoro moJd rasa U = ¢T'. Tpennem npenedpeub.
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$  10.2.49 [M,-2.2.4] Haiitu paboty, co-
BEPIIEHHYO MJIAJbHBIM TA30M 3a MUKJI (CM.
pucynok). Oobem Vi = 10 71, jgaBjienue 5 Y

Py e

p1 = 104 Ha. ﬂaBHeHI/Ie P2 B k =4 pa3a //

IpeBLIITaeT pp. TeMrepaTypa B TOUKaxX 2 1 p Ll

— N -

4 onHAKOBA. v, %

10.2.50 [M-2.2.7] VneaabHblii ra3 mepeBOIAT U3 COCTOSHUA Py, V1 B COCTOSHIE
po, Vo IByMsI pa3HbIMU criocobaMu. B 1mepBblil pa3 mepexoji coBepinaeTcst cHavasa
1o m3o0bape, a 3aTeM 10 M30XOpe, a BO BTOPOIl — cHada/ia M0 U30XOPE, a 3aTeM
o n3odape. Haiitu pasnocTs Kosm4uecTs TerioTsl A(), BBIACJINBIINXCA PU ITUX
nepexoiax. [Ipn pacuerax monoknThb p; = 8 - 10° Ia, Vi = 4 M3, po = 4 - 10° I1a,
Vo = 2 M5,

10.2.51 [B-9.30] B cocyjie ¢ TerIoHENPOHUIIAEMBIMI CTEHKAMI 00HEMOM
V = 5,6 1 maxomurTcsi Kucjgopoj upu Temieparype t; = 85°C u jgaBieHun
p = 2,5-10° Ila. JIas narpesa storo raza jo ty = 87°C TpebyeTcs Kosmde-
cTBO TerioThl () = 21 JIxx. KakoBa yjebHast TEIJIOEMKOCTb KUCJIOPOJia B 9THX
yesioBusix? TerioeMKOCTbIO U TEILJIOBBIM PACHINPEHIEM CTEHOK COCY/Ia IIpeHedpedb.
O0bem 1 Mot raza 1nMpu HOpMaJIbHBIX YCJIOBHUSX paBeH 22,4 JI.

10.2.52 [B-9.34] Tenion30mpoBaHHbIl COCYJ OTKadaH JO IJIyOOKOT'O BaKyy-
Ma. [locjie OTKpBITHSI KpaHa cocy/l ObICTPO 3all0JIHAETCsS aTMOC(EPHBIM BO3/LYXOM.
Kakosa Oyzer Temieparypa Bo3jayxa 1 B cocyjue 1ocje ero samojHnenusi? Tem-
neparypa arMocdepHoro Bosiayxa 1, yaeabHas TeIJIOeMKOCTb 1P IIOCTOSIHHOM
obbeMe cy, cpejiHsis MosigpHasi Macca M. TeroeMKOCTbIO cocyia mpeHedpedb.

10.2.53 [B-9.32] OjuH MOJIb UJIeaJIbHOI'0 OJIHOATOMHOIO I'a3a PaCIINPAeTCs
10 TIOJUTPOIMYECKOMY 3aKoHY pV?> = const or obbema Vi U JaBJICHHA pp 110
obbema Vs, OrpenenTh n3MeHeHne BHYTPEHHe SHeprun rasa.

< 10.2.54 [Era] Hau ognoaToMHBIM HJeaJbHBIM I'a- Py
30M IIPOBOJIUTCH MUKJINIYCCKUN ITPOIECC, IMTOKA3aHHbII
Ha pucyHke. Ha yyacTke 1-2 ras cosepiiiaer padboTy
Ay = 1000 [I:x. Ha ammabare 3—1 BHENIHHE CHJIbI
CXKIMAIOT Ta3, coepimnasi pabory |As;| = 370 Ix.

KomudaecTBo BemmecTBa ra3a B Xoje IIPOIecca He MeHs-

ercst. Haityinre Kosmm4aectBo Teriorsl |Qxox|, OTIaHHOE

ra3oM 3a OHUKJI XOJIOAUJIbHUKY.
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¢ 10.2.55 [Ers] B ropusonTajbHOM HUJINHIPE ¢ MIAJKAMUA CTEHKAMI 0] MaC-
CHUBHBIM IIOPIITHEM C ILIOMAAbI0 S HAXOIUTCS OJHOATOMHBIN nieabHbI ra3. Ilop-
IIeHb COE/IMHEH ¢ OCHOBAHUEM IIJINHJIPA IIPY2KIHOI ¢ »KeCcTKOCThIO k. B HavabHOM
COCTOSIHIHU PACCTOsIHIE MEXKJy IOPIIHEM M OCHOBaHMEM UJIMHIPa paBHO L, a
JAaBJICHIE Ta3a B IIJINHJIDE PABHO BHEITHEMY aTMOCHEDHOMY JIABJICHUIO Py (CM.
pucyHok ). Kakoe KoJImaecTBO TEIIoTh () MepeiaHo 3aTeM rasy, ecjil B pe3y/Ibrare
IIOPIIIeHb MEJIJIEHHO IIePeMeCcTUJICS BIPpaBO Ha paccrosiHue b?

¢ 10.2.56 [Ers] OmuH MOJIb OJHOATOMHOI'O HIEAJILHOIO Ta3a COBEPIIAET IPOIECC
1-2-3, rpaduk KoToporo mokasaH Ha PUCYHKe B KoopauHaTax p — 1. VI3BecTHO,
YTO JIaBJIEHUE Ta3a p B mporecce 1-2 yBesmumioch B 2 pasa. Kakoe KomdaecTBo
TEIJIOTHI OBLIO COOOIEHO rasy B mpoliecce 1-2-3, ecsim ero Temreparypa 1’ B
cocrogann 1 pasaa 300 K, a B cocrostnun 3 pasua 900 K?

& 10.2.57 [Ers] C oHOATOMHBIM HJICAJILHBIM Ma30M HEM3MEHHOH MACChI IIPOVC-
XOJUT IMUKJIMIECKUil IPOIece, MOKA3aHHbI Ha pUCYHKe. 3a IUKJI ['a3 COBEpIIaeT
pabory A, = 5 k. Kakoe KoJmM4ecTBO TEIJIOTHI I'a3 IOJIydaeT 3a IUKJI OT
HArPEBATEIST !

10.2.58 [Ers] OauH MOJIb aproHa, HaXOAAIINNACT B IUJIUHIPE IIPU TeMIepaTy-
pe Ty = 600 K u nasienun p; = 4 - 10° Ia, pacmmpsercs 1 0JHOBPEMEHHO OXJIa-
JKJIAeTCs TaK, IYTO €ro TeMiepaTrypa Ipy PacIIupeHnn oOpaTHO MPOIOPINOHATIHLHA
obbemy. Koneunoe fasienme raza ps = 10° [Ta. Kakoe KoamdecTBo TEIIOTH Ta3
OTJIaJl TIPU PACIIUPEHNN, eCJIM IIPU 3TOM OH coBepii pabory A = 2493 JIxk?

10.2.59 [Ers] B cocyne oobemom V = 0,02 M? ¢ sKECTKUMHI CTEHKAMU HaXO-
JINTCS OJHOATOMHBIH Ta3 IpH aTMOCHEPHOM JIaBJIeHNN. B KpBIIIKe cocy/ia MMeeTCs
OTBEPCTHE ILIOMAJILIO S, 3aTKHYyTOoe MpoOKoil. MakcnMa bHas cuia Tpenns OKOsT
F' ipobku o kpas orBepctus pasna 100 H. IIpobka BbicKakuBaeT, eciu ra3y mepe-
JIaTh KOJIMIECTBO TEIJIOTHI He Menee 15 k/[xx. Onpenenure 3HadeHNE S, MOJIaras

ra3 mjieajJbHbIM.
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10.2.60 [Ers] B ropuzonTabHOM MUJIMHIPHIECKOM COCY/JIE, 3aKPBITOM TOPII-
HEeM, HAXOAUTCA OJHOATOMHBIN njea bHbIi Ta3. [lepBonavdaibHoe JaBjieHne rasa
p1 = 4 - 10° Ila. Paccrostane ot gua cocyma 1o mnopias pasHo L. Ilnomans mo-
IlepevHoro cevuenus rnopumsa S = 25 cm?. B pesynbTare MeJIeHHOro HarpeBaHns
ra3 MmoJIydmy KoJaudecTBo TerioThl () = 1,65 k/I2K, a mopIleHb CABUHYJICS HA
paccrosgnue x = 10 cMm. Ilpu jaBuKenun mopiiHg Ha HETO CO CTOPOHBI CTEHOK
cocysla JeficTByeT cusa TpeHud BeJUHuHOn Fr, = 3 - 10® H. Haitnure L. Cunrars,
YTO COCYJT HAXOIUTCS B BaKyyMe.

10.2.61 [Ers] C paspezKeHHBIM ra30M, KOTOPbI HAXOJUTCS B COCYJIE C MOPII-
HeM, IIPOBeJIN JIBa OIIbITa. B mepBoM oIlbITe ra3y COOONIN/IN, 3aKPEIUB IIOPIIeHb, KO-
JIMYECTBO TEILIOTHI ()1 = 742 JIK, B pe3ysibraTe 4ero ero reMieparypa n3MeHNIaCh
Ha HekoTopyio Beamanny AT. Bo Bropom ombITe, Mpe1oCcTaBuB ra3y BO3MOXKHOCTD
n300apHO PACIIUPSATHCS, COOOIIMIN eMy KOJUYeCTBO TellioThl (Jo = 1039 JIx,
B pe3yJibTare 4ero ero remieparypa mi3Mmenmiaach takxke Ha AT. Kakum ObL10
m3Menenne Temmeparypbl AT B onbitax? KomdecTso Bemecrsa raza v = 36 MOJIb.

¢ 10.2.62 (9042) B BakyyMme 3aKkperiieH TOPU30HTAJbHBIN UJIUHIP (CM. pU-
CYHOK). B muinaipe Haxourcs rejiuii, 3amepThiii mopriaem. [lopiienb maccoii
90 r yrep:KuBaeTca ynopaMn 1 MOZKET CKOJIL3UTH BJle- %ﬁgmggm

BO BJIOJIb CTEHOK NMWJIMHJIpa 0e3 Tpenus. B nopmiens (27 - '

nonajaer myss Maccoit 10 r, JeTdaimas ropu30HTAILHO i

co ckopoctbio 400 m/c, u 3acTpeBaeT B HeM. Temiieparypa rejiusi B MOMEHT OCTa-

HOBKU IIOPIIHS B KpaitHEM JIEBOM IIOJIOXKeHNHU Bo3pacTaeT Ha 64 K. Yemy paBHo
KOJIMYIECTBO BellecTBa Tejins B nuiannape? CuurtaTh, 9TO 3a BpeMsl JIBUKEHUS
IIOPIIHS I'a3 He yCIeBaeT OOMEHSIThCSI TEILJIOM C IIJINHIPOM U IIOPIITHEM.

T
$  10.2.63 (10440) U eanbHbIil OJHOATOMHBIN a3 CO-

Bepiaer nporecc 1-2-3 (em. pucynok). B mporecce 1-2
TeMIeparypa rasa mnocrosgnna n papaa 300 K. /lasrenue
B IIpoliecce 2-3 BBIPOCJIO B 3 pasza. Kakoe KoJm4iecTBO

TEILJIOTHI MOy a3 Ha yJacTke 2-37 i

10.2.64 (10202) B riagkom 3akperieHHOM TeILION30JMPOBAHHOM FOPH30H-
TATBLHOM [IJIMHJIPE HAXOIUTCS 1| MOJIb HEAJBHOTO OJIHOATOMHOIO ra3a (reJims)
npu Temneparype 17 = 200 K, oreneHubIil OT OKpy2Karoleil cpejibl — BaKyyMa —
TEIJION30/ITMPOBAHHBIM TIOPIITHEM Maccoil m = 3 Kr. BHavaJje mopIieHb yJiepKiu-
BaJI HA MeCTe, a 3aTeM IMPHUJIAJIN eMy CKopocTb V = 15 M/c, HaIlpaB/ieHHYIO B
cTOpoHy Taza. demy OyJeT paBHa CpeJHEKBapaTudHasd CKOPOCTb ATOMOB IeJTUs B
MOMEHT ocTaHOBKHU mopiiHs? [lopiieHs B muanHape gBUKeTcsa 6€3 TpeHus.
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10.2.65 (10335) B muamHAp € HOJBUYKHBIM IIOPIITHEM Hakadaju v = 4 MOJIb
1JIeaJIbHOIO OJIHOATOMHOIO Tasa 1pu Temieparype t1 = 70 °C. HakauuBanue BeJn
Tak, 9TO JlaBJICHUE ra3a ObLIO IMOCTOSHHBIM. 3aTeM HAaKauKy MPEKPaTHIN U JaJii
rasy B HUWJIMHJpPE PaCHIUPUTbCA 0Oe3 TeIIooOMeHa € OKPYrKalolleil cpejioil 1o
napjeHns: p = 1 arMm. [Ipu aTom ras octbui j10 Temueparyphbl to = 30 °C. Kakyro
CYMMapHYIO paboTy COBEPIIIII a3 B 9TUX JABYX Ipoieccax! B ncxomgrom cocrostamm
JIMHIP OBLT IIyCT U HOPIIEHb KacaJscd JIHA.

10.2.66 (2980) B cocyne ¢ HeO0/IbII0M TPEIIUHON HAX0AUTCsI Bo31yxX. Bo3myx
MOZKeT MeJIJIEHHO IIPOCauNBaThCs CKBO3b TpelnHy. Bo BpeMst olbiTa 00beM CoCy/Ia
YMEHBIININ B 8 pa3, JaBJeHne BO3/IyXa B COCY/E YBEJIUUYNIOCH B 2 pa3a, a ero
abCoJIIOTHAS TeMIlepaTypa yBesndmiachk B 1,5 pasa. KakoBo nsMenenne BHyTpeHHel
SHEPrum Bo3ayxa B cocyle? Bozayx canraTh mjieaabHbIM Fa30M.

10.2.67 (3658) C ogHuUM MOJIEM IeJiusl IIPOBEJIN IIPOLECE, IIPU KOTOPOM CPe/I-
HEKBaIpaTHdIHas CKOPOCTH aTOMOB I'eJIsl BBIpOCa B n = 2 pa3a. B xoe 3Toro
IIpOIlecca CPeJIHsIsT KMHETHYECKast SHEPIUs aTOMOB T'eJidsl Obljla MPOIOPIIMOHAIBHA
00beMy, 3aHUMaeMOMYy rejeM. Kakyio paboTy coBepIII ra3 B 9TOM Iipolecce?
Cunrarh rejimit njieajibHbIM I'a30M, a 3HAUYCHUE CPEJIHEKBaIPATUIHON CKOPOCTU
ATOMOB T'eJIisl B HAUaJIe mpoliecca NpuHATh paBabiM u; = 100 Mm/c.

10.2.68 (4154) OxauH MOJb OJIHOATOMHOI'O UJAEAJBHOI'O I'a3a IIEPEBOIAT 13
cocTosdAHMSI 1 B cOCTOsIHIE 2 TaKUM 0Opa30M, UYTO B XOJE IIPOIECcca JIaBJeHIe ra3a,
BO3paCTaeT IPsIMO IIPOIOPIMOHAIBHO ero o0beMy. B pesyiibrare 1I0THOCTH Ira3a
yMenbIaeTcd B o = 2 pasa. ['a3 B xoje mporiecca 1moJiydaeT KOJUIeCTBO TEIIOTh
Q) = 20 xI:x. KakoBa Temueparypa rasa B cocTOIHII 17

10.2.69 (7306) HMpeanbHbIil OHOATOMHBIN ra3 Maccoii m = 72 r coBepIaJ
oOpaTUMBbIil 1Ipolece, B TeYEHHE KOTOPOI'o CPEeJIHEKBaJIPATUIHAS CKOPOCTH €ro
MOJIEKyJT yMeHbImanach oT u; = 900 M/c 10 up = 450 M/c 1o 3akony u = ay/V,
rJie a — HEKOTOopasl IMOCTOsIHHAsT BeJn4dnHa, a V' — obbeMm raza. Kakyo padory A
COBEpIINJI Ta3 B 9TOM IIporecce?

10.2.70 (8024) /IBa 0JIMHAKOBBIX TEIJION30JTUPOBAHHBIX COCY/IA COEINHEHBI
KOPOTKOI TpyOKoii ¢ Kparom. O6beM Kazioro cocyna V = 1 M. B nepsom cocyie
HaxojinuTed v = 1 mousb requsa npu Temiepatrype 17 = 400 K; Bo BTopoM —
v, = 3 MoJib aprona npu Temmeparype 15. Kpan orkpoiBatot. [loce ycranos-
JIeHUsI paBHOBECHOT'O COCTOsIHWSA JlaBjieHue B cocynax p = 5,4 klla. Onpenenure
IepBOHAYAJILHYIO TeMIlepaTypy aproHa 7s.
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10.2.71 (4217) B Temnon3o/mpoBaHHOM IIUJIMHJPE, Pa3/ieJICHHOM Ha JIBE da-
CTU TOHKHUM HEBECOMBIM TEILJIONPOBOIAIINM IOPITHEM, HAXOANTCH HMAeaAIbHbIII
OJTHOATOMHBIN Ta3. B HadaJbHbIII MOMEHT BpeMeHHU IOpIIeHb 3aKpeIlieH, a Ia-
paMeTphl COCTOAHUSI ra3a — JaBJjeHre, 00beM 1 TeMIlleparypa — B OJHOIl YacTu
nunHaApa paBunl p; = 1 arm, Vi3 = 1 1, T1 = 300 K, a B 1pyroii, cOOTBEeTCTBEHHO,
po =2 atm, Vo = 1 1, T5 = 600 K. [Topmens oTiyckaior, 1 oH HaUMHAET JTBUTATHCS
6e3 Tpenns. Kakoe jaBjienne raza yCTAHOBUTCA B IIUJIUHJIPE CIIYCTS JOCTATOTHO
JI0JITOE BPeMsI, Korja Oy/ieT JIOCTUIHYTO COCTOsiHue paBHOBecusi? TerioeMKOCTIMU
IMJIMHJIPA, U IOPIITHST MOXKHO IIPEeHeOPeUb.

10.2.72 (3814) Temyon30upoBaHHBIN MUIMHID pa3/ie/IeH TOIBUKHBIM Tell-
JIOIPOBOJHBIM IIOPITHEM Ha JBe YacTu. B oJHOIl JacTh HUJIMHIpPa HAXOIUTCH
rejinii, a B Apyroit — aprot. B HadaJbHBII MOMEHT TeMIepaTypa IeJiis paBHa
300 K, a aprona — 900 K; obbembl, 3aHUMaeMble ra3aMu, OJMHAKOBDI, & MOPIIEeHb
HaxoJIMTCsl B paBHOBecuu. Ilopiiens mejjieHHO 1epemMertiaercs 0e3 Tpernust. Ten-
JIOEMKOCTD TOPIIHA 1 MUJIMHJPA IIPEeHeOPe:KIMO MaJia. 1eMy paBHO OTHOIIEHUE
BHYTpEHHEll SHepruu rejing 10c/ie YCTAaHOBJIEHUS TEIJIOBOIO PaBHOBECHS K €ro

SHEPIuu B HAYAJIbHBI MOMEHT?

10.2.73 (6069) B rumnipe 1o mopiiHeM HAX0AuTcst 1 MOJIb rejiist B 00beMe
V1 110/1 HEKOTOPBIM JIaBJICHIEM P, IIPUUEM CpPeJIHeKBaIpaTHdIHas CKOPOCTDb JIBUKe-
HUsT aTOMOB Tejins pasHa u; = 500 M/c. 3aTem 00beM rejius yBeJINUUBAOT JI0 Vo
TaKuM 00pa30M, UTO IIPHU ITOM CPEJIHEKBaIPATUUHAS CKOPOCTDb JIBUKEHUST ATOMOB
rejius yBeJMduBaeTcs B n = 2 pasa, a oTHomenue u?/V B mporecce ocTaercs
MOCTOSTHHBIM (U — CpeJIHEeKBaJIpATUIHAsT CKOPOCTH ra3a, V — 3aHiuMaeMblil 1M
obbeM). Kakoe KommdaecTBo TemIoTh! () OBLIO MOIBEIEHO K Ie/THI0 B 9TOM Mpolecce?!

¢ 10.2.74 [Ers] OgHO 1 TO ¥Ke MOCTOSTHHOE KOJTIIeCTBO OJHOATOMHOIO H1€aJIbHO-
o rasa paclimpgaeTrcsd 13 OJHOT0 U TOTO K€ HAYaJIbHOI'O P
COCTOSIHUSA P1, V1 70 OJHOI'O W TOTI'O K€ KOHETHOI'0 00b-
eMa V5 1epBblil pa3 1o nsobdbape 1-2, a BTopoit — 110 p,
annabare 1-3 (cm. pucyHok). OTHomeHne paboThl ra3a
B 1porecce 1-2 K pabore rasa B mpoiecce 1-3 paBHO
k = 2. Hemy paBHO OTHOIIIEHUE T KOJIUIECTBA TEILIOTHI
(212, TIOJIyIEHHOTO Ta30M OT HarpeBaTesisi B XOJe IPO-

mecca 1-2, K MOJYJIIO U3MeHEeHUs] BHYTpeHHell sHeprun 0

raza |Us — Uy| B xo/e mporecca 1-37
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10.2.75 (6782) TertonsompoBaHHbIi cocy oobemMoM V = 4 M3 pasnesen
MIOPUCTOI TIEPEropoJIKOil Ha JIBe PaBHbIE YaCTU. B HavdaIbHBIIT MOMEHT B OJIHOM
JaCTH COCY/Ia HAXOAUTCS 1 MOJIb TeJins, a B JPyroil 1 Mojib HeoHa. ATOMBI TeJIns
MOTYT CBOOOJIHO ITPOHUKATDH Yepe3 MEePEropoJIKy, a aToMbI HeoHa — HeT. Havabnas
TeMIileparypa rejus pasHa Temieparype Heona: 1" = 400 K. Oupenesnre BHYT-
PEHHIOI0 SHEPIHUIO ra3a B TOI YacTU cOocyjia, Tjie TepBOHAYAIbHO HAXO/IN/ICS HEOH,
10CJIe YCTAHOBJIEHNS PaBHOBECUS B CUCTEME.

¢ 10.2.76 (9166) C omHUM MOJIEM DeJIHst, HAXOJSIIEroCs B IMUJINHPE 101 IIOPII-
. AT

HeM, IIpoBeJin 1pornecc 1—2, m300parKeHHbIi Ha l

p—T anarpamme. Bo CKOIBbKO pa3 m3MeHIIACH  *
[IPA 3TOM YaCTOTa V' CTOJKHOBEHUIl aTOMOB CO

b

CT€HKaMM COocCy/a, TO €CTb YMCJIO YyJIapOB aTO-

MOB B €JINHUILY BPEMEHU O eJUHUILY IO |
crerok? HauajibHble 1 KOHEYHbIE ITapaMeTphbl

uporiecca 1 — 2 npuBeeHbl Ha PUCYHKE. f ey 200 300 400 g

10.2.77 (6667) B riajkoM BepTHKAJIbHOM HIJIMHAPE IO, IIOABUKHBIM IIOPII-
HeM Maccoit M = 25 kr u mwiomaiapio S = 500 cM? HAXOIUTCS HIeabHBII
omHoaToMubIN Ta3 nipu TeMueparype 1' = 300 K. Ilopmens B paBHoBecun pac-
nojiaraeTcsi Ha BbicoTe h = 50 cMm Haj gHOM HmuanHIpa. Ilociie coobienus rasy
HEKOTOPOI'0 KOJMYIECTBa, TEILJIOThI OPIIEeHb IPUIIOIHAJIC, a ra3 Harpescs. Haiimgmi-
Te yJIeJIbHYIO TEeIJIOEMKOCTD r'a3a B JaHHOM Iipolecce. JlaBienne B oKpy»Katolei
HmIMHAp cpejie pasHo py = 10% ITa, macca rasa B mumuape m = 0,5 r.

& 10.2.78%* (8960) C HEKOTOPBLIM KOJMYECTBOM HJICATILHOIO Ia3a IIPOBOJSIT

P npormecc 1-2, Jiist KoToporo rpaduk 3aBUCHMO-
) CTU JIaBJIeHUsI 0T oObeMa IpejicTaBiiger coboil
Ha pV-uarpaMme mpsgaMyIo JITHUIO (CM. PHUCY-
r HOK). [lapamerpbl HAYaJIBHOTO U KOHEUHOI'O
COCTOsIHMI Tporiecca: p1 = 3 at™m, Vi = 1 11,

£z

po = 1 arm, Vo = 4 1. Kakoit oobem V}, coor-

BETCTBYET MaKCUMAaJIbHOI TEMIIEPpATYPE ra3a

¥ B JIaAHHOM IIporiecce?
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¢ 10.2.79% (7806) Ilporecc 1-2 ¢ ujeanbHbiM Ta-  p b
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BaaxkHocThb

10.2.80 [M-2.3.1] OTHOCUTE/IbHAS BJIaY»KHOCTH BO3JIyXa B KOMHATE 00bEMOM
V = 40 v pasua f = 70%. Haiiti Maccy BOJISHBIX IApOB B KOMHATE, €CJIM TeMIIe-
parypa Bozjayxa t = 20 °C, a JaBjieHne HACBHIIEHHOrO I1apa [IPU 9TOi TeMIepaType
P = 2330 Ila. Yuusepcasnbhag rasosast nocroguuas R = 8,3 Jlx /(Mo - K),
MoststpHast Macca Bogel M = 0,018 kr/mosb.

10.2.81 M-2.3.2] B komuare npu Temueparype t = 20°C orHOCHTEIbHAST
BJIazKHOCTb Bosayxa f1 = 20%. Kakyio maccy Am BOJIbI Hy?KHO HCIHAPUTDL J1JIsI
YBeJIMYEeHNs BJIaXKHOCTH JI0 BeJnIuHbl fo = 60% 1mpu Toii »ke Temueparype? O6bem

koMHaTBl V' = 50 M>, IJIOTHOCTH HACBIIIEHHBIX I1APOB BOJBI IIPH TEeMIIEpaType
t = 20°C papna py = 1,73 - 1072 kr/m>.

10.2.82 [M-2.3.4] Bozayx B Komnare oobemom V' = 50 M® nmeer Temmeparypy
t = 27°C n ornocurenbnyio Biaaxkuocrhb f1 = 30%. CKOJILKO BpeMeHU T JIOJIZKEeH
paboTaTh yBIAXKHUTEIb BO3/IyXa, PACILLIAIONINNA BOLY ¢ IPOU3BOAUTEILHOCTHIO
« = 2 Kr/d, 9T00bl OTHOCUTE/IbHAST BJIAZKHOCTh B KOMHATE MOBBICUIACH 110 fo =
70%? dapienue HaCHILEHHBIX apoB BoAwl npu t = 27 °C pasuo p, = 3565 Ila,
VHUBepcasbHast ra3oBas nocrostanas R = 8,3 [lx/(moss - K), Mossiprast macca
Bosibl Miyp,0 = 18 1/Mob.

10.2.83 [M-2.3.3] B komuatre npu remneparype t = 20°C oTHOCHTE/IbHASI
BiaaxkuocTh f1 = 20%. Haiitu oTHOCHTEIBHYIO BIayKHOCTE fo MOCJIE UCHAPEHUS B
komuaTte m = 0,2 kr Bojpl. O6bem komuarsl V' = 50 M? | II0THOCTD HACHIIEHHBIX
napos npu Temrnepatype t = 20 °C pasna p, = 1,73 - 1072 KF/M3.

10.2.84 [M-2.3.5] OTHOCHUTE/IbHAS BJIAXKHOCTD IpH TeMiieparype t1 = 27 °C
pasa f1 = 75%. Bo CKoJIbKO pa3 n U3MEHHUTCS OTHOCUTEIbHASA BIaXKHOCTh, €CJIU
TeMIlepaTypa ynajer 1o to = 10°C? dasienune HacbleHHOro napa mnpu t; = 27°C
paBHO p1 = 27 MM pT. cT., ipu to = 10°C paBHO py = 9,2 MM PT. CT.
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10.2.85 [M-2.3.7] OupeennTb Maccy BOJbLI 1M, KOTOPYIO TepsieT UeJIOBEK 3a
T = 149 B nporecce JbIXaHusi, UCXO/Id U3 CJAeIyIomuxX JanHbix. OTHOCHTE/IbHA
BJIaZKHOCTH BJIbIXaeMoro Bosiayxa fi = 60%, oTHOcHTeIbHAST BJIaZKHOCTh BbIJIBIXAe-
Moro Bozayxa fo = 100%. Yenosek genaer B cpejpneM n = 15 BIOXOB B MUHYTY,
BIbIXas Kaxablit paz V' = 2.5 1 Bo3ayxa. TeMrepaTypy B/IBIXaeMOT'O U BbIJIbI-
XaeMoro Bozjyxa npuHsTh t = 36 °C; jgaBJieHne HACBIIIEHHOINO BOJISIHOTO I1apa
pu 31oit Temiieparype py = 5,9 klla. Mossipaast macca Bojiet M = 18 1r/mMoiib,
yHIBepcabHas razosas nocrosnnad R = 8,3 JIxk/(moub - K).

10.2.86 [M-2.3.6] ['opu3oHTaJILHO PACIIOIOXKEHHBIN MUJIMHIP pas3iesieH I10-
JIBUZKHBIM IIOPIITHEM MaCChl M = 5 KI' Ha JIBe paBHbIe JacTu odobeMoM V = 1 1
Kazkas. C oJHOII CTOPOHBI OT MOPIIHS HAXOMUTCS HACBHIIIEHHDBIN BOJSHON Iap mIpu
remmeparype t = 100 °C, ¢ apyroit — Bo3yx mpu Toii ke Temueparype. Lnmuaip
IIOCTaBUJIN BEPTUKAJILHO TakK, YTO CHU3Y OKaszaJjicd mnap. Ha kakoe paccrosmnne x
OIIYCTUTCS IOPIIEHDb, €CJIM TeMIIEPATYPy B 00e€UX YaCTIX IUINHIPA T0/1IePKIBAIOT
nensmennoii? [Lomans ocnosanns mumuapa S = 0,01 M2, j1aBjeHe HACHIIEHHO-
ro napa mpu Temueparype t = 100 °C pasuo py = 10° Ila. Yckopenne ¢BoGoHOTO
najlenus npuHaTh g = 10 M/c?.

10.2.87 [B-10.8] B komuare oobemom 120 M? npu remmneparype t = 15°C
OTHOCUTE/IbHAS BIAXKHOCTL cocTaBister o = 60%. OupegesnTsh Maccy BOJAHBIX
11apoB B Bozjyxe KOMHATHI. [Ipu ¢ = 15°C naBjieHre HACHIIIEHHOTO BOJSTHOI'O T1apa

po = 1701 ITa.

10.2.88 [B-10.9] B cocy oobemom Vo = 10 M3, nanosmenneiii cyxum Bos1y-
xoM 1ipn jgasiennn py = 10° Ila u temmeparype Ty = 273 K, Bogar m = 3 r
Bosibl. Cocy HarpesaroT J10 Temieparypbl 1 = 373 K. KakoBo jiaBjieHne BIayKHOIO
BO3JIyXa B COCYJIEe IpU 9TOi Temieparype’

10.2.89 [B-10.10] OTHOCUTE/IbHAST BJIayKHOCTH Bozjyxa 1pu t1 = 30 °C paBHa
1 = 80%. Kakosa Oyer oTHOCHTE/IbHAS BJIaXKHOCTD Og, €CJIH 3TOT BO3/LyX HAIPETh

npu nocrossnaoM oobeme J1o to = 50 °C? [lpu 30 °C jaByienne HACHIIIEHHBIX TAPOB
BOJIbI po1 = 4229 Ila, npu 50°C — pge = 12303 Ila.

10.2.90 [B-10.11] B muawHpe O/ MOPITHEM B IIPOCTPAaHCTBE 00beMoM Vi =
1,5 J1 HAXOUTCS BO3/IyX M HACBIMEHHBI BOJIsiHOM rTap mpu Temieparype t1 = 20 °C.
KakoBa OyjieT oTHOCHTebHasl BJIAXKHOCTb BO3JlyXa B HUJIMHJIPE, €CJI 00beM
yMeHbIIUTh 710 Vo = 0,1 J1, a TemuepaTypy HOBbICUTE 10 to = 100°C? IIpu 20°C
JlaBJIeHIE HACBIINEHHOTO napa py = 2,3 Klla. Ilap cuntars ujgeaj bHBIM ra3oMm.
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10.2.91 [B-10.12]1 B cocyze mpu armocdeproM masienun py = 10° [Ta naxo-
JINTC BO3JIyX, Temieparypa kotoporo t1 = 10°C, a orHOcUTEIbHAS BJIaYKHOCTD
r = 60%. Ha cKoJIbKO M3MEHUTCS OTHOCUTE/IbHAS BJIAXKHOCTDL BO3/IYXa, €CJIH COCY/I
Harperh j10 Temieparypsbl to = 100 °C n ymenbiuTh 06bem B 3 paza? [Ipu 10°C
JIaBJIeHNE HACBIIEHHOTO Iapa Bojbl py = 1224 Ila. Cunrarh cojepzKainmiicss B
BO3JIyXe Tap MJieaJIbHBIM Ta30M.

10.2.92 [B-10.14] OmnpesesnTh IJIOTHOCTH HACHIIIEHHOTO BOJISIHOTO TIapa, Oy
pu HOpMaJIbHOM arTmocdeprom japienun u temieparype 100 °C u cpaBHUTH ee ¢
IJIOTHOCTBIO BO3/YXa Py NPU TEX YK€ YCTOBUIX.

10.2.93 [B-10.13] O6beMm Bo3jyxa Vi ¢ OTHOCUTEIBHON BJIaYKHOCTHIO @ cMe-
ajan ¢ 00bLeMOM BO3/yXa Vo ¢ OTHOCUTEILHOM BIAYKHOCTHIO @ [Tpomece mpouncxo-
JIAJT TIPH [TOCTOSIHHBIX TeMIiiepaType u gapjieHnn. OnpelenTh BIayKHOCTh BO3IyXa
[I0CJIE TIEPEMEINTNBAHNIST 00HEMOB.

10.2.94 [B-10.15]1 Ilap-30H1 o6beMoM V = 1 M> 3alOJHAIOT BO3ILYXOM C
temneparypoit T = 373 K u nasienuem py = 10° ITa. Ha cKosbKO oTiIHUaioTcs
MOJIbEMHBIE CUJIBI JIBYX ITAPOB, OJIMH M3 KOTOPBIX 3AIIOJHEH CyXUM BO3JLyXOM, a
JPYTOit — BO3JYXOM € OTHOCHTEJIbHOMN BiiaxkHoCThIO ¢ = 30%7 Mossipras Macca
Bo3yxa (= 29 r/Mojib. VI3MeHenneM teMiiepaTypbl OT BBICOTHI TPEHEOPEUb.

10.2.95 (5744) B muwmnape oobemom V' = 10 J1 110J1 HOPIITHEM HAXOIUTCS
BO3JLyX € OTHOCUTE/ILHOI BiazkHocThio f = 60% upu komuarHoii Temueparype 1’ =
293 K oy nasieruem p = 1 arm. Bosayx cxkumaror 10 obbema V/2, nomiepkubast
ero TeMieparypy nocrodHHoil. Kakast Macca m BOJbI CKOHJIEHCHUPYETCsl K KOHILY
npoiecca cxkatusi? laBjieHne HaChIIIEHHOI'O IIapa BOJbI IIPU JAHHON TeMIiepaType
paBHO py = 17,5 MM PT. CT.

10.2.96 [6-10.16] B 3akpniTom cocyie oobemom V' = 100 Jt upu Temueparype
t = 30°C HaxomuTCs BO3AYX C OTHOCUTENLHON BiaxkHocTbio ¢ = 30%. Kakosa
OyJIeT OTHOCHTe/IbHAA BJIAYKHOCTD, €I B cocyst BBectu m = 1 1 Bojwl? JlaBienue
HACBIIEHHbIX 11apos Bojwl 1pu 30 °C p, = 4,2 - 103 [Ta. Moaapnas mMacca BoJbl
p = 18 r/Moub.

10.2.97 [B-10.17]1 B 3axpniToM nomenienun oobemoM V = 60 Mm% 1npu Tem-
neparype t = 18°C orHocuTebHasT BIaxKHOCTL Bo3ayxa ¢ = 50%. CKOJIBKO
BOJIbI HEOOXO/IUMO UCITAPUTL, YTOOBI B 9TOM 00bEMe BOJISIHbBIE ITapbl IPHU TOH »Ke
Temieparype crajn HackimeHHbiMu! [Ipu 18 °C naBiieHne HaCBIIIEHHOIO IIapa

pa = 2063 ITa, R = 8,31 - 10° Txx /(Mo - K).
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10.2.98 [6-10.18] B 3akpniToM cocyjie oobemom V = 1 j1 HaxomdTcst BO3IyX
u Bojisinoit nap npu Temreparype 100°C. OrHocuTebHasT BIAXKHOCTH BO3JLyXa
v = 25%. Kakas mMacca BOJSTHOTO T1apa CKOHJIEHCUPYETCsI, €CI 00'beM N30TepMH-
YecKN YMEHBIIUThL B n. = 5 pa3? py — HOopMaJsibHOe aTMocdepHoe japienne, M —
MOJIPHAs Macca BOJIBI.

10.2.99 (7910) B magaJbHBII MOMEHT BPEMEHH T'a3 MUMeEJI JIaBJICHHE pP; =
1,8-10° Ila npu t = 100°C. 3arem ra3z m30TepMudecKn cxkaiam B k = 4 pas. B
pe3yJbTare JlaBjieHne ra3a yBeJnIuaoch B 3 pasa. Onpejie/inte OTHOCUTETHHYIO
BJIAYKHOCTH B Ha4YaJIbHBIII MOMEHT BPEMEHHU.

10.2.100 [Ers] B xomuare pasmepamu 4 X 5 X 3 M, B KOTOPOil BO3AyX UMeET
remmeparypy 20 °C u orHocHTENbHYIO BiaskKHOCTH 30%, BKIIOUNIM YBJIAKHUTE b
BO3/LYXa TPOU3BOANTETLHOCTEIO 0,2 J1/4. CKOJIBKO BpeMeHN HeoOXoanMo paboTarh
YBIAXKHUTETIO, YTOOBI OTHOCUTETbHAS BIAKHOCTH BO3/IyXa B KOMHATE TTOBBICU/IACD
10 65%7? Jlapienne HaCBIEHHOIO BOJSHOrO napa upu remieparype 20 °C paBHo
2,33 klla. KomHaTy cuuTaTh repMETHIHBIM COCY/IOM.

10.2.101 [Era] B ogroMm cocy/ie o1 TOPITHEM HAXOAUTCA BJIAXKHBIN BO3IYX,
B APYrom — cyxoit Bo3ayx. Cocyabl 0JMHAKOBBI, I€PBOHAYAJIbHBI 00bEM KarK0r0
pasen 3V(. O6beM KarkJ0ro cocyia m30TepMudeckn yMeHbIinaT g0 Vp. [Ipu sTom
B IIEpBOM cocyjie nipu oobeme 2V Boinaga poca. IlocTpouTh rpadukm mpomeccos B
koopanuaarax p(V).

10.2.102 (2939) B sKcrepuMeHTe yCTAHOBJIEHO, YTO IIPU TEMIIEpaType BO3-
nyxa B KoMHaTe 29 °C Ha cTeHKe cTaKaHa C XOJIOJHOI BO/IOI HAaUMHAETCsS KOHIeH-
callisi TIapoB BOJIbI U3 BO3JlyXa, €CJIN CHU3UTH Temieparypy crakana jo 27 °C. Ilo
pe3yJbTaTaM 3THX SKCIEPUMEHTOB OIpeJe/InTe adCOJIOTHYIO U OTHOCUTEILHYIO
BJIAYKHOCTH BO3yxa. [Jisl pelnenns 3a1adn BOCIOIb3YiiTech Tabsuieil. Iloscaure,
1ovyeMy KOHJIEHCAIINS 1TapoOB BOJIbI B BO3/IyXe MOXKET HAUNHATHCA IPU PA3TUIHBIX
3HAYEHUSIX TeMIiepaTyphl. /laBieHne u mI0THOCTh HACBIIEHHOIO BOJSHOIO I1apa
IIPU Pa3JIMIHON TeMIlepaType oKa3aHbl B TaOJIUIIE.

t,°C 12 ) 13 | 14 | 15 | 16 | 19 | 21 | 23 | 25 | 27 | 29 | 40 60

p,rlla | 14 | 15 | 16 | 17 | 18 | 22 | 25 | 28 | 32 | 36 | 40 | 74 | 200

p,r/v3 10,7 11,4 | 12,1 | 12,8 | 13,6 | 16,3 | 18,4 | 20,6 | 23,0 | 25,8 | 28,7 | 51,2 | 130,5
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10.2.103 (6911) /[IBa cocyna oobemamu 20 1 u 30 J1, coeiMHEHHBIE TPYOKOIi
¢ KpaHOM, COJiepzKaT BJIAXKHBIN BO3/IyX IIPU KOMHATHOI Temieparype. OTHOCH-
TeJbHas BIAXKHOCTHL B cocyax pasHa coorsercrsenno 30% u 40%. Ecin kpan
OTKPBITh, TO KaKOii Oy/IeT OTHOCHTEIbHAsS BJIAXKHOCTH BO3/yXa B COCYHaX IIOCJIE
YCTAHOBJIEHUS TEILJIOBOIO PaBHOBECHS, CUUTasl TeMIIEPATYPY MOCTOsIHHOI?

YpaBHeHUEe TEeNJIOBOIo DaJiaHca

10.2.104 [B-9.1] B kasopumerpe cMemnBaIOTCA TPU XUMUUIECKH HE B3aMMO-
JIeiCTBYIONIUX »KUJIKOCTU B KoJindecTBax: m; = 1 Kr, my = 10 K, m3 = 5 Kr, ume-
IOIIIe COOTBETCTBeHHO TeMiiepaTyphl: t1 = 6 °C, t9 = —40°C, t3 = 60°C u yueib-
uble TemioeMkocti ¢ = 2 Kk /(kr-K), co = 4 kI /(xkr-K) u c3 = 2 k/Ix/(kr-K).
OrnpeietuTh TEMIIEpaTypy CMeCH U KOJIUYeCTBO TEILJIOThI, HeOOXOIMMOe JIJIsl T10-
caeytomnero Harpesanust cMecu 1o t = 6 °C.

10.2.105 [5-9.8] B kamopumerpe naxogurca mq = 300 r Jbja pu Temiie-
parype t; = —10°C. Tyna ke nomerniaoT my = 250 I aJllOMUHNS, HAIPETOT'O JI0
TemiepaTypsl to = 200 °C. Kakas temueparypa ycTaHOBUTCS B KajopumeTpe?

10.2.106 [5-9.2] B Boay maccoit m = 1 xr npu t = 20°C 6poreii KoMOK
MOKpOr'o cHera maccoit m, = 250 r. Korja Bech cHer pactasiji, oOIast TeMIle-
parypa ctaJia paHoit # = 5°C. OupenesnTh KOJIUIECTBO BOJAbI B KOMKE CHEra.
Temmoemkocts Bogbl ¢ = 4200 [Tk /(kr - K), yiaesabHast Teriora miaBieHus cHera

A = 334 xJIx /kr.

10.2.107 [B-9.31 B cocyn, comepxkamuit my; = 10 K BOJAbI IPU TeMIIepaTy-
pe t1 = 10°C, moJyioKmmm Kycok JibJa, OXJaxKJAeHHoro o to = —50°C, mociie
gero Temieparypa obpasoBaBiieiics JiejisiHoit macchl ctasia 6 = —4°C. Kakoe
KOJIMYIECTBO My JibJia ObLIO IOJIOYKEHO B cocyd?! Ye/bHasl TeIlJIOeMKOCTb BO/JIbI
c1 = 4,2 xJIx/(kr-K), mpna ¢ = 2,1 x/Ixx/(kr-K). VienabHas Teriora miaBieHnst
abia A = 0,33 Mk /xr.

10.2.108 [B-9.4] B snaTyHHblil KaJgopuMeTp Maccoit my, = 128 1, cojepxKa-
it m, = 240 r Bouwl upu ty = 8,4°C, olylIeHo MeTaIndecKoe TeJ0 Mac-
coit m, = 192 r, marperoe j0 t, = 100°C. OnpenenuTh yJIe/JbHYIO TEILJIOEM-
KOCTBb HCIBITYEMOI'O TeJja ¢, eCJIi B KaJJOpUMeTpe YCTaHOBUJIACH TeMIlepaTypa
6 = 21,6°C. Yaemapuas TemioeMKocTb Bojabl ¢, = 4200 Ix/(kr - K), narynn

¢y = 380 Ix/(kr - K).
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10.2.109 [5-9.5] B remnonszonmposanaoMm cocyie npu remieparype t; = 0°C
HaXOJINTCSI CMECh, COCTOsIasl M3 BOJLI Maccoil mi = 1,5 KI' U JibJa Maccoii
my = 0,5 kr. B cocys BBegeHO HEKOTOPOE KOJMYECTBO CYXOr'o HaCHIIEHHOIO
napa, umeromiero remieparypy to = 100°C. Uepes HekoTopoe BpeMmsi B COCY/ie
ycranoBuiachk Temmepatypa 8 = 80 °C. Haiitn maccy mg mapa, BBEJIEHHOTO B COCY/I.
VienbHas TelioTa miasienus Jbia A = 3,3 - 10° [K/Kr, yieibHas TeIoTa

napoobpazobanns Bojbl 7 = 2,3+ 10° JIx/Kr, yueibHas TEILIOEMKOCTb BOJbI
c1 = 4,2 xJlx/(kr - K).

10.2.110 [B-9.6] B tepmoce HaxomuTcs Boja mpu TeMieparype 0°C. Macca
Bojabl M = 100 r. BoikaunBasi u3 TepMoca BO3yX, BOAY 3aMOpParKUBAIOT I10-
CpeJICTBOM ee ucliapennsi. KakoBa macca m Jibjla, 0Opa30BaBIIerocsd B Tepmoce?
VienbHas TelioTa Ilasjienus Jjbia A = 3,3 - 10° [:K/Kr, yieibHas TeIioTa
napoobpaszobanust Bojbl 7 = 24,8 - 10° JIxK /K.

10.2.111 [B-9.71 B xaymopumetp, comep:kamtuit 0,4 Kr BOAbI, TPU TeMIIEpPaTy-
pe 20 °C nmomectusu 0,6 kr sbja npu Temieparype —10 °C. Kakast Temiieparypa
yCTAHOBUTCA B KajopuMmeTpe?! KakoBa OyieT Macca BOJIbI U JibJa! Yae/bHast TeIIo-
eMKOCTb BOJIbI 4,2 K/ /kr, bma — 2,1 k> /Kr. YieabpHast TEmaoTa MIaBJIeHUs

abia A = 340 kI /Kr.

10.2.112 [5-9.9] B yarynnom kajiopumMerpe maccoit my = 0,1 Kr naxoaurces
me = 5 1 Jbja upu temieparype t = —10°C. B kajopumerp BJMBaOT mg =
30 r pacriaBJIeHHOrO CBUHIIA [P TeMIlepaType IiaBjeHus. Kakas Temieparypa
0 ycranosutcs B kasiopumerpe? Temreparypa mnasienus: csunma 1T = 600 K.
Vienbras TemgoemMkocTh Jaryun ¢ = 0,38 - 103 Jx/(kr - K), abga — ¢ =
2,1-10% JIx/(xr - K), ceunna — c3 = 0,13 - 103 JIxx/(xr - K). Vaeabnas Teriora
IIaBJIeHns Jbja Ay = 3,35 - 10° JIxk /kr, ceunna — A3 = 0,25 - 10° Ik /kr.

10.2.113 (3073) B kasiopumerpe Haxomumics 1 kr jbga. Kakoit Oblia Tem-
neparypa JibJla, ecjan 1ocje JodaBjaeHns B KaJopuMeTp 15 I BOJbI, NMeIoIei
temieparypy 20°C, B KaJopuMeTpe yCTaHOBUJIOCH TEILJIOBOE paBHOBeCUe IIpU
—2°C? TermmoodMeHOM ¢ OKPYZKaIOIIeil cpejioit U TeIIOeMKOCTBIO KAJOPUMETPa,
npenedpedb.

10.2.114 [5-9.10] B repMerntveckn 3aKpbITOM COCY/e B BOJIE TLJIaBaeT KyCOK
Jbjia Maccoit M = 0,1 Kr, B KOTOpBIil BMep3J/1a CBUHIIOBasI JIPOOMHKA Maccoil m =
5 r. Kakoe kojimuecTBO Tera HY»KHO 3aTPaTUTh, YTOOBI IPOONHKA HadasIa TOHYTh?
Ternora maasieHus abaa A = 3,3 - 10° [k /kr. TemnepaTypa Bojbl B cocyie —
0°C; mioTHOCTD Jbla py = 0,9 - 103 xr/M?, cBunna — pe = 11,3 - 103 xr/m3.
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¢ 10.2.115 [6-9.11] B Beape HaAXoAUTCs CMECh BOJIBLI CO JIBLIOM MAaCCOil m =

10 kr. Beapo BHecsm B KOMHATY W cpa3y HadaJn Iy

o
u3MepsAThH TeMiepatrypy cmecu. llosyumsiasicsa 3a- rc

BUCUMOCTb TEMIIEPATYPbI CMECH OT BPEMEHU U300- 2
pakeHa Ha PUCYHKe. Y/IeJIbHas TelJIOeMKOCTb BOJIbI
cs = 4,2 k]I /(kr - K), yiaenbHast Teriora miaBieHus

T, MHH
- - —
0 20 40 &0

abga A = 340 k/Ix/kr. Oupegenurs Maccy Jibja B
BeJIpe, KOIJla €ro BHECU B KOMHATY; TEILJIOEMKOCThIO
BeJipa TpeHedbpeyb.

10.2.116 M-2.3.8] B waitnuk Hajugm Bojbl 1pu Temieparype t = 10°C u
IIOCTABUJIN Ha 3JIEKTPOILIUTKY. Uepe3 Bpems 71 = 10 Mun Boja 3axuresna. de-
pe3 Kakoe BpeMsi To BOJA IOJHOCTHIO BHIKUIINT? YeabHas TeIJIOEMKOCTh BOJIbI
¢ = 4,2 x/Ixx/(kr - K), ynenpHast Teriora napoobpasosanust r = 2,3 MJIx /kr.
Temmeparypa kunenust Bojbl t, = 100 °C. TermoeMKocTbi0 YaiiHuKa IIpeHedpeyb.

10.2.117 M-2.3.9] B kajmopumerpe naxojaniaoch my = 400 T BOABI IpU TeM-
neparype t1 = 5°C. K neit gosunn eme my = 200 © BOJbI IIPU TeMIlepaType
to = 10°C u nosoxuym mz = 400 r abga upu Temneparype t3 = —60°C. Kakas
Macca m Jibjla OKa3aJach B KaJOPUMeTPe TI0C/Ie YCTaHOBIEHUS TEJIOBOTO PABHOBE-
cusi? YeibHbIe TEIIOEMKOCTH BOJIBI U JibJIa, COOTBETCTBEHHO, ¢ = 4,2 JIxx /(1 - K),
¢y = 2,1 Ix/(r - K), yneapnas Temora miasienns jabaa A = 330 [x/r.

10.2.118 [M-2.3.10] Ha npumyc moctaBuin OTKPBITYIO KACTPIOJIIO ¢ BOJOI
npu Temueparype t = 20°C u cusiin ee yepes 7 = 40 vmun. Haiitu obbem V4
ocTaBIlefics B KaCTPIOJIe BOJIbI, €CJIM HAYaIbHBIN 00beM BOJIbI cOCTaBIstI V' = 3 J1.
B npumyce KaxKayio MUHYTY cropaeT m = 3 I' KEpOCHUHA, y/eJbHas TerjaoTa
cropanusi koroporo h = 40 x/lx/r, KILJl npumyca (oTHOCHTE/IbHAST JT0JIsT BbI-
JIeJIUBINErOCs Teria, Uylias Ha HarpeBaHue Bojbl) 7 = 42%, TerjioeMKoCThb 1
yJebHAs TEIIoTa MapoobpasoBanns Bojbl cooTBeTCcTBeHHO ¢ = 4,2 K/ /(kr - K),
r = 2,1 MJIk/Kr, IJIOTHOCTH BOJIBL p = 103 kr / M3, TeMIepaTypa KUICHIs BOJIbI
tx = 100 °C. TemnmoeMKOCTbIO KACTPIOJIH IIpeHeOpEUb.

10.2.119 [M-2.3.11] Harpersrii MeTaJuIndecKuii MMOPOIIOK BBICHIIIAIOT B »KI/I-
KOCTb Maccoil m, HaxomdImytocs mpu Temmeparype 717. Macca moporika paBHa
M, ero ynenbHadg TEIJIOEMKOCTH ¢. Korja ycTaHOBMJIOCH TEILJIOBOE paBHOBECHE,
0Ka3aJI0Ch, 9YTO TeMIlepaTypa cUCTeMbl paBHa Ts W Macca KUJKOCTH YMEHbITHIACH
Ha Am. Ve/lbHast TEIJIOEMKOCTh »KIJIKOCTH PaBHA ¢, €e ylelbHas TeIIoTa Ma-
poobpaszoBanus 1, Temieparypa kurenust T,. Haiitu temneparypy 13, KOTOpPyIo

MeJI HarpeThlil ITOPOIIOK.
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10.2.120 M-2.3.12] Tureb, cojepxKaliuii HEKOTOPOE KOJIMYECTBO 0JI0Ba, Ha-
I'peBAIOT Ha IJINTKE, BBIJACIAIONIEH B ¢UHHUILY BPEMEHHU ITOCTOSHHOE KOJNIECTBO
Teria. 3a BpeMs 7o = 20 MUH TeMIiiepaTrypa 0J0Ba rnopbicuiack oT t1 = 20°C 10
to = 70°C, a emre yepes 7 = 166 MUH 0JIOBO IIOJIHOCTBIO PacILIaBuiIoch. HaiiTn
VJIEJIbHYIO TEILJIOEMKOCTh 0JIOBA ¢, €CJI ero TeMiiepaTypa IiaBjienus t,,; = 232 °C,
a yJeabHas Teriora miasaeHust A = 58,5 JIxk /kr. TelmoeMKOCTBIO THJIST U [TOTe-
pAMU Terlta TpeHedpeyb.

10.2.121 [M-2.3.13] 7Kenesnomopoxkubiii Baron maccoit My = 60 T, 1BIXKY-
MUICST CO CKOPOCTBIO vy = 7,2 KM/d, CTAJKHBAETCsI C HEMOJBUKHO CTOSIIIM
Baronom maccoit My = 40 1. [Tocste cTOTKHOBEHNS BArOHBI IPUOOPETAIOT OJTHY U Ty
JKe CKOPOCTh U JIBIZKYTCA KaK enHbIil coctas. Kakoit 00beM Bogbl V' MOXKHO OBLIO
OBl JIOBECTH JI0 KUIICHUS, €CJIM BCIO SHEPTHIO, BbIJIEJIUBIIYIOCH IIPU CTOJKHOBEHUN
BaroHOB, yJIaJIoCh Obl 0OPATUTHL B HArpeB Bojbl? HadabHas TeMieparypa BOJIbI
to = 20°C, Temneparypa kureaus Bojibl t, = 100°C, yuenbHasi TEIJIOEMKOCTb
Bojibl ¢ = 4,2 - 10% JTx /(kr - K), mwiornocts Bojsl p = 103 kr/nm?.

10.2.122 [Ers] B xaiopumerpe HaxoauTcst 1 Kr Jibja mpu Temieparype —d °C.
Kaxyto maccy Bojbsl, umetoreit remiepatypy 20 °C, Hy2KHO J100aBUTH B KAJOPUMET],
YTOOBI TEMIIEpATypa €ro COJEPKUMOI0 MOC/Ie YCTaHOBJIEHUS TEIJIOBOIO PaBHOBE-
cust okazasach —2 °C? TeroodOMeHOM ¢ OKpYy2KaloIieil cpejioil U TerI0eMKOCTHIO
KaJIOpuMeTpa IpeHedpedb.

10.2.123 (9290) B kasiopumerp, cojepzaiiuit 200 © BoJIbI IPU TeMIIepaType
15°C, nobasmau 20 r MOKporo cHera. Temrieparypa B KaJOpuMeTpe cTajia paBHa
10 °C. CkoybKO BOJIBI OBLIO B cHere?

10.2.124 M-2.3.14] B Tenion3o/mpoBaHHOM COCY/e B HadaJbHbII MOMEHT
HaXO/INTCs OJIHOATOMHBIHN ra3 npu Temieparype 1y = 300 K u kycouek xkejesa
Maccel m = 0,2 Kr, narpetsiii 1o Temmnepatypnl 17 = 500 K. Haganbnoe jgaBienne
raza pp = 10° Ila, ero oobem Vy = 1000 cm?, yresnbHast TEIIOEMKOCTD KeJle3a
c = 0,45 x/Ixx/(kr - K). Haiiti naB/enne rasa B paBHOBECHOM COCTOSTHUH, CUUTAS

00 beM Ia3a HEM3MEHHBIM.

10.2.125 [M-2.3.15] TosicTocTeHHbBIl cocyn Maccoit m = 1 Kr U3roToBJICH
13 MaTepuasa, ylejabHas TerioeMKocTb Kotoporo ¢ = 100 [Ix/(xr - K). Cocyn
COIEPKUT ¥ = 2 MOJIs OJHOATOMHOTO rasa, obbeM Kotoporo V = 500 m® ocra-
ercst Hem3aMeHHbIM. Cucrteme coodiator KomdecTBo Terta () = 300 JIx. Haittu
n3MeHeHne JaB/eHns ra3a Ap. YHIBEPCAJILHYIO Ta30BYI0 IMOCTOSIHHYIO PUHATD

R = 8,3 [Ixx/(momb - K).
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10.2.126 [M-2.3.16] HekoTopoe Ko/JIM4ecTBO BOJIbI HAI'PEBACTCs SJIEKTPOHA~
rpesatesieM MottHOCTHI0O W = 500 Br. IIpn Bk/touenun narpesaresis Ha BpeMs
t1 = 2 MuH Temieparypa Bojibl nosbiciyiach Ha AT = 1 K| a npu ero oTk/rou9eHnn
— HMOHU3MIACH 3a BpeMst ty = 1 Mun Ha Ty ke Beananny AT. Kakosa macca Harpesa-
eMOIi BOJIbI, €CJIN TTOTEPHU TeTlIa 3a CUeT PacCessHhs B OKPYZKAIONIYIO CPEJLy MPOIIOP-
HUOHABHBI BpeMenn? YejbHast TeloeMKocTh Bojbl ¢ = 4,19 - 103 JTx /(kr - K).

¢ 10.2.127 (3688) Ha razoByio IUIUTY HOCTABUJIM COCYII, B KOTOPOM HAXOIUTCS
0,5 yimrpa Boubl npu Temieparype +20°C. B Bepxwueit ap nap

YacTU COCYJla UMeEeTCs eMKOCTb ¢ 1 KI' Jibjla IIPU TeMIle-
parype 0°C (cMm. pucynok). ITapsl Bofbl MOTYT BBIXOIHUTH

u3 cocyja, 00TeKas eMKOCTh CO JIbJOM. UTo U 1pu Kakoi
TeMIleparype OKaykKeTcsl B BepXHeil eMKOCTH K MOMEHTY, j\\ { / /f
KOTJla BCsI BoJia B cocyle ucnapurcs! Caurarb, 9TO HA

Harpesanue eMkocTu pacxonyerca 50% Temiorsl, moayJae- BOMA
Y

Moit Bojioit B cocyie. Vcnapenuem BOJIBI IIpU TeMIIEPAType Yy
ke +100°C; a TakzKe TEII0eMKOCTBIO CTEHOK COCYy/Ia
1 eMKOCTHU TTpeHeOpedb.

10.2.128 (6943) B kasiopumerp nomectun m = 200 r Jjibjia Ipu TeMIepa-
Type t1 = —18°C, 3areM cooOOMIMIN JIbLY KOJIUIecTBO TeIioThl () = 120 kK u
nobapun B Kajopumerp eme M = 102 r bna npu Temneparype to = 0°C. Kakas
TeMIiepaTypa t3 ycTaHOBIUJIACh B KAJOPUMETPE B cOCTOsSTHUN paBHOBecusi! Terro-
O0OMEHOM COIEPZKIMOTr0 KAJIOPUMETpa ¢ OKPYIKAIOIIel Cpejioil U TerIoeMKOCThIO
KaJIOPUMEeTPa MOXKHO IIpeHeOpeyb.

10.2.129 (9757) [ns noaydenus: u nojgjep:kanusi remieparypol 0°C, oj-
HOIl M3 JIByX pelepHBbIX TOUeK Ha ImKaJje Llegbcus, B srabopaTopHOil MpaKTUKe
JACTO UCHOJIL3YIOT CJIeAYIONNil MeTo . B Terion30mpoBannblil cTakaH HaJIMBa-
10T JUCTUJIINPOBAHHYIO BOY KOMHATHON TeMIEpPaTyphl, TOJUBAIOT BOILY CBEPXY
JKIJIKAM a30TOM, IepeMelinBasi CMeCh JIOYKKOI 710 TeX Iop, MoKa He 00pa3yeTcst
Macca Ceporo IBeTa, COCTOsAIIAs U3 MEJKUX KPUCTAJLIMKOB JIbJa U BOJbLI. DTO
obecrieunBaeT HyKHYIO TeMIIepaTypy B TedeHue JJIUTEIbHOIO BPEMEH! — CMECh
nomertaioT B cocyl bioapa, rie ona memenno Taet npu 0°C. Kakoit oobem V'
JKUJIKOTO a30Ta TpedyeTcsd n3pacxo1oBaTh jiid noaydenns mMacchl m = 300 r Takoi
cmecH, cogepxRarieit 75% abna u 25% Boasr (110 macce), u3 Bogbl mpu 25 °C? Ter-
JIOEMKOCTSIMU CTaKaHa 1 JIOYKKHU, a TaKyKe TOTepsIMU TeIJIOTHI MOYKHO IpeHedpedb.
[L10THOCTD KUIKOTO a30Ta Py = 808 Kr/ M3, yreJabHas TEIJIOoTa apoodpasoBaHms

r =197,6 k/I:x/ k.
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10.2.130 (8879) zKesesnblil mapuk pajuycom r = 2 ¢M BMOPOXKEH B JIeJIAHOI
map pajguycom R = 3 em. Ux oxaguim j1o Temmeparypsl £ = —20°C u omnyctuim
B KaJIODUMETP, B KOTOPOM HaxojuTcsd Bojla Maccoit m = 200 r 1npu teMuepartype
to = 30°C. Kakast Temieparypa t ycTaHOBUTCS B KAJOPUMETPE IOCJIE JTOCTUYKEHIIS
paBHoBecHOTO cocTosgHus? IloTrepsiMu TemaoThl npenedpedb. [LI10THOCTL Jba

px = 900 kr/m3.

10.2.131 (6749) B kajopumerpe Haxojurcs Jiej npu remieparype —10 °C.
B nero nobasisaror 50 r Bojibl, nMeroteit remmnepatypy 30 °C. Ilocie ycranosite-
HUsI TEIJIOBOI'O PABHOBECHUsI TeMIIEpaTypa COJIEPKUMOI0 KaJIOpUMeTpa OKa3aJiach
pasnoii —2 °C. Oupejenre 1mepBoHadaIbHYI0 MACCy JibJa B Kajopumerpe. Ternio-
0OMEHOM C OKPYZKalolleil Cpejioil 1 TeII0eMKOCThIO KaJIOpUMeTpa IpeHedpeyb.

10.2.132 (3670) B 2012 roay 3uma B IlojgMockoBbe Obliia 0OUeHb XOJIOJHOIA,
U [IPUXO/IUJIOCH UCIIOJIb30BATh CUCTEMbl OTOILICHUS JIAYHBIX JIOMOB Ha ITOJIHYIO
MOIITHOCTh. B 0JIHOM M3 HUX YCTAHOBJIEHO I'a30BO€ OTOIUTEIbHOE 000PYI0BaHUE C
Ter1oBoit MonHocTbio 17,5 kBt n KITJI 85%, paboralomee na upupognom rasze —
merane CHy. CKOJIBKO NPUIILJIOCH 3allJIATUTH 3a a3 X03sieBaM JOMa, IIOC/Ie MeCsiIa
(30 sgmeit) ororieHns B MakcuMasbHOM pexkume? [lena rasa cocrapiisiia Ha 9TOT
nepuo/1 3 pyosts 30 Korreek 3a 1 KyOoMeTp raza, yjaeabHas TeljioTa CropaHns MeTaHa
50,4 M/Ix /Kr, MosisipHast Macca MeTana pasHa 16 r/mosib. MoKHO cauTarh, 9T0
00beM TTOTPEOJIEHHOI'O ra3a U3MepPseTcsl CYCTUYNKOM TP HOPMAJIBHBIX YCIOBUSX.
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Onpenesiennss 1 Teopus

= W =

Sakon Kysona. Cssisb k 1 £¢; UX €JIUHUAIIBI U3MEPEHMSI.

HalpsizKeHHOCTDb 3JIEKTPUIECKOTO 10JIsI E.

[lorennuanbnas sueprus W, B3anMoieicTBIs 3apsijioB; 3apsi/ia 1 M0JIsL.
[ToreHIma 3J1eKTPUIECKOro 1oJist (. Kro maMeHenne npu JBUYKEHUN BJIOJIb
(HepreH KYJISIPHO ) CHJIOBBIM JIHUSIM.

BerriectBo B 9/1ekTprueckoM moJie. [IpoBogHUKN U AU/ IeKTpUKE (MOJIsIPHBIE,
HernoJsipble). Jnsiekrprudeckast IPOHUIIAEMOCTD £.

[ToBepxHocTHast (JuHeitHast, 0ObeMHAasT) MIOTHOCTE 3apsijaa o (A, p).

[ToTox BekTOpa HalpsizkenHocTu. Teopema 'aycca. IloJie GeckoHEUHOIT ILIaCTUHBI,
JIBYX ILJIACTHH.

E (r) m (r), cosmaBaemble 3apszKeHHOf cepoil (¢ rpadukam).

E(r) u ¢(r) 1Byx KOHIEHTPUIECKIX 3apsyKeHHBIX cdep (¢ rpadukami).

3axkon Kymona

10.3.1 [B-11.4] Ha mwuTn nojsenien mapuk mMaccoit m = 9,8 r, Koropomy

coobmmm 3apsa ¢ = 1 MxKi. Korpa k Hemy mojgaec/in CHU3Y 3apsizKEeHHbBIN TaKUM

JKe 3apsJIoM IapuK, CUJIa HATSYKeHHs HUTU YMeHbIINIach B 4 pasza. OupeaeanTb

paccTodaHne MeXK/1y IeHTpaMu IapuKOB.

10.3.2 [M-3.1.8] /IBa o/fMHAKOBBLIX MaJIeHbKUX ITapukKa Maccamu m = 10 r,

3apszKeHHble OMHAKOBLIME 3apsiamMn ¢ = 2 - 1079 K1, 3akperiens! na Hermposo-

JISIIIeil HUTH, MMoJIBeIlleHHo# Ha, mrartuBe. [Ipu kakoit auHe £ 0TpesKa HUTH MeXKLy

mapukaMu 06a OTpe3Ka HUTH (BePXHU{ 1 HUXKHIUI) Gy/yT UCIBITBIBATH OJIMHAKO-

Boe HaTszKeHne? DJIeKTpuuecKas MOCTosHHasA £g = 8,85 - 10712 @ /M, yckopenne

cBOOOIHOTO NajleHus IpUHATL g = 10 M/c?.
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10.3.3 [B-11.6] Tpu MHOJOKUTEJIbHBIX 3aPsIa, q,; 4, U g, PACIIOJIOZKEHbl Ha
OJTHOM TIPSAMOIT 1 CBA3aHbI MEXKJIy cO00il JIByMsl HUTSAMU JiyinHOM £ Kaxkgas. Onpe-
JIJIUTH HATSIZKEHNE HUTEH, €C/In ¢, CBSI3aH OJHOBDEMEHHO C ¢, U (.

10.3.4 [B-11.3] OupenesnThb cuity B3anMojieficTBus [, 371eKTpoHa ¢ A/1poM
B aroMe BOJIOpojia. Paccunmrarh CKOPOCTH BpallleHhsl ¥ JIEKTPOHA 110 opouTe,
cunTas ee OKpyzKHOCTbIO pajanycoM 7 = 0,5 - 1071% M. Macca sekTpona me =
9,1 - 1073! xr, smemenTapsbIii 3apsy e = —1,6 - 107 Ko

10.3.5 [B-11.1] /IBa Ma/IeHHLKUX MPOBOJANINX TapuKa OJNHAKOBOTO Pajinyca
U MacChl IOJIBEIIeHbI B BO3/yXe Ha JUIMHHBIX HUTAX TaK, YTO UX ITOBEPXHOCTU
conpukacatorcs. [locme Toro, Kak mapukaM OBLT COOOIEH 3apsj 2q, MapuKu
pasornuich Ha yroJ 2«. Hafitu Maccy m mapukoB, ecan JauHa HUTH £.

10.3.6 M-3.1.6] K HuTam jummHO# £, TOUKU II0JBECA KOTOPBIX HAXOJIATCSI
Ha OJIHOM YPOBHE Ha PacCTosSHuU L Jpyr OT JApyra, IOJBEIIeHbI JIBa OJIMHAKO-
BBIX MaJIEHLKUX IIapuKa MaccaMu m Kaykiblil. [Ipn coobiennn mM oJJnHaKOBBIX
110 BeJIMYNHE PA3HOMMEHHBIX 3apsiIoB IAPUKU COMUBUINCH JI0 PACCTOsHUS L.
OrnpeieTuTh BEJIMYNHY COOOIIEHHBIX ITapUKaM 3apsijioB ¢.

10.3.7 [B-11.5] /IBa 3apsizKEeHHDLIX ITapUKa, MOJABENIEHHBIX HA HUTAX OJINHA-
KOBOI JIJTUHBI, OIYCKAIOT B KepocuH. KakoBa mo/izKHa OBITH IJIOTHOCTD MIAPUKOB,
YTOOBI YIOJI PacXOzKJICHUST HUTEN B BO3/lyXe U Kepocune ObL1 ojrHakoB? Macchr
IMApPUKOB paBHBI. J[M3ieKTprdecKkas MPOHUIIAEMOCTb KepOCHHa € = 2, MJIOTHOCTD
Kepocuna p, = 800 kr/m>.

10.3.8 [B-11.2] Oupese/inTh BeJUYUHY W HallpaBJeHue cuibl F' B3auMoeii-
CTBUSI TIOJIOXKUTE/ILHOTO 3apsija () U JIUIOJIs, IIPEJACTABIISIONIEro coDoi cucremy
13 JIBYX 3apsijioB ¢ U —(q, *KECTKO 3aKPEILJIEHHbIX Ha pacCTOSHUU d JIpyr OT JpyTa.
Bapsi () HAXOIUTCS B TOUKE, PACIIONOKEHHON Ha OJIMHAKOBOM PACCTOSTHUH 7' OT
KazKJIOT'0 U3 3aps/10B 1.

10.3.9 [B-11.7] B Bepmmnax KBajipaTa cO CTOPOHOI @ HAXOAATCHA OJIMHAKOBLIE
OJTHOMMEHHDBIE 3apsi/ibl, paBHble . Kakoil 3aps1 HeoOX0MMO TIOMECTUTD B IIEHTPE
KBaJipaTa, 9ToObl CHCTeMa HAXO/IIach B paBHOBeCHn !

Q

¢ 10.3.10 [B-11.8] Yetnipe 3apsiia q, (), ¢, () cBsI3aHbI
IATHI0 HUTAME JyuHO ¢ (eM. pucyHOK). Onpenesnts Ha- 4 q
TSIYKEHIe HUTH, CBsI3bIBArOIIeil 3apsiibl ¢ (Q > q).
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10.3.11* [B-11.9] TonKoe HPOBOJIOYHOE KOJIBLO PAJNyCOM [ HECeT 31eKTpu-
yeckuit 3aps/1 . B nienTpe KoJibIia pacioiozKeH OHOMMEHHBIH ¢ ¢ 3apsiy (), mpudemM
Q) > q. Onpejie/iuThb cuily, pacTATUBAIOINLYI0 KOJIBIIO.

10.3.12% [M-3.1.9] /IBa MajIeHLKHUX TeJIa ¢ PABHLIMU 3apsjaMu ¢ PacCIIOJIO-
JKEeHbl Ha BHYTPEHHE MOBEPXHOCTH IJIAIKONH HENpoBoIsAIeil cdepbl pajguycoM K.
IIepBoe Tesio 3aKkperieHo B HUXKHEll TouKe cephbl, & BTOPOE MOYKET CBOOOITHO
CKOJIB3UTD 110 ee ToBepxHocTH. HaliTn Maccy BTOporo Tesa, ecju U3BECTHO, UYTO B
COCTOSTHUU PABHOBECHUsI OHO HAXOJUTCH Ha BBICOTE h OT HUKHEH TOUKN CQEpPhI.

10.3.13 [B-11.16] Ha BeprukabHOil 1J1aCTHHE OOJIBIIIX PAa3MEPOB PaBHOMEP-
HO paclpe/ie/ieH 3aps) ¢ HOBEePXHOCTHOMH moTHocThio o = 3+ 1070 Ki/M?. Ha
NPUKPEILJIEHHON K IIJIACTUHE HUTHU I10JIBEIIEH MaJIeHbKUil Mapuk Maccoit m = 2 T,
HeCyIINii 3apsiJi TOro »Ke 3HaKa, 4TO U ItacTuHa. Haiitu ero 3apsiji, ecjim HUTH
obpa3yeT ¢ BepTUKAJIbIO yroJ o = 45°.

10.3.14 [B-11.17] /IBe 110cKe BepTUKAJIbHbBIE TLIACTUHBI ILJIOMAJIbIO S KaK-
Jlasi HAXO/IATC Ha PACCTOSHIN d, MaJIOM TI0 CPaBHEHUIO ¢ UX pa3zmepamu. Ha onnoi
U3 IJIACTUH HAXOIUTCs 3apsjl +¢q, Ha Apyroit +3¢q. Oupepe/nTsb CuIy B3anMoeli-
CTBUSA MEXKJY IJIACTUHAMU.

¢ 10.3.15 [B-11.18] DJIeKTpUUIECKOe I10Jie 00PA30BAHO BHEITHIM OJHOPOIHBIM

QJIEKTPUICCKUM I10JIEM U JICKTPUYCCKUM I10JIeM 3apdAzKeHHON
MeTaJI/INIeCKOil MJIAaCTUHBI, KOTOpOEe BOJIM3M TIJIACTUHBI TOXKE
MOYKHO CUHTATh OJHOPOJHBIM. HalpsrkeHHocTh pe3yabTupy-

L1l

IOINEro 3IeKTPUIECKOro 10Jist cripasa oT miactunbl 3 - 10710 E, .

P,
P

E
B/m, a ciesa — 5-10* B/Mm. OnpenennTs 3apsaj MIacTHHBL, —
jfemeranns

€cJin cuJia, ﬂeﬁCTByIOH_[aH Ha IIJIaCTHHY CO CTOPOHLI BHEIIHEI'O

9JIEKTpUIecKoro moJid, pasaa 0,7 H.

10.3.16 [B-11.20] B ofHOPOIHOM 3JEKTPUIECKOM TI0JI€ ¢ BEKTOPOM HAIIps-
JKeHHOCTH [/, HampaBjieHHBIM BEPTUKAJIBHO BHIU3, PABHOMEPHO BpalaeTcs Mapuk
MaCCOil M ¢ MOJOXKUTEJTHHBIM 3aPSIJIOM ¢, TOABEIIeHHbII Ha HUTH JIHHON £. Y101
OTKJIOHEHUSI HUTH OT BePTUKAJIN paBeH «. HailTn cuy Harsd:KeHus HUTU W KITHe-
TUYCCKYIO 9HEPrUuio MIapuKa.

10.3.17 [B-11.19] Cocy/ ¢ MacjaoM, JU3JeKTpuiecKas MPOHUIAEMOCTb KOTO-
poro € = 5, MOMEINEH B BEPTUKAJIBHOE OJTHOPOJHOE dJIEKTpuyeckoe 1ojie. B Mace
HAXOUTCS BO B3BEIIEHHOM COCTOSHUU AJTIOMIHUEBBIN MAPUK IUaMeTpoM d = 3 MM,
mmeronuit 3apan ¢ = 1077 K. Hafitn HanpszKeHHOCTb TI0JId, €N TJIOTHOCTh
AIOMUHUS Po, = 2,6 - 103 kr/M?, a macia py, = 0,9 - 103 xr/m3.
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10.3.18 [B-11.30] Merajummdyeckuii map pajuycoM 1 TOMENIEH B »KHUJIKUIT
JINSJIEKTPUK C TJIOTHOCTBIO p1 U JWJIEKTPUIECKO TPOHUTIAeMOCThIo €. [LmoTHOCTS
MaTepuasia, U3 KOTOPOr0 M3TNOTOBJIEH Iap, py (p1 > pa). Uemy paBeH 3apsij
1apa, €cjau B OJIJHOPOJIHOM 3JIEKTPUYECKOM I10JI€, HallPaBJIEHHOM BEePTUKAJILHO
BBEpX, Map OKA3aJICSd B3BEIIEHHBIM B XKIJIKOCTH! DJIEKTPUUIECKOE T0JI€ CO3TACTCS
JIBYMsl TTapaJljie/IbHBIMI TIJIACTUHAME, PACCTOSTHIE MEXKTY KOTOPBIMI d, & Pa3HOCTh
norennnaion U.

10.3.19 [B-11.31] IIpoBogHuK JIMHOI £ IBUXKETCSI C IIOCTOSIHHBIM YCKOPEHIEM
@, HAIIPaBJIEHHBIM BJI0JIb ero ocu. OIpee/nre HallpsizKeHNe, BO3HUKAIOIIEe MEK Ly
KOHIIAMH TIPOBOJIHUKA; 1M, — MACCa JIEKTPOHA, |€| — seMeHTapHbIi 3apsiI.

10.3.20 [B-11.32] B aByX NpOTHBOMOJIOXKHBIX BEPITMHAX KBaJIpaTa B HAUA b
HbIfI MOMEHT BPEMEHU IOKOSATCd JBa MPOTOHA, a B JBYX JAPYIMX BEPIINHAX —
nBa no3utpona. Ilocie pasiera gacTui: vy — CKOPOCTH MO3UTPOHA, Uy — CKO-
pocthb 1nporoHa. OtHomienne nx macc M : m = 2000, a 3apsabl OJMHAKOBBIE.
Haiitu oTHOIIEHNE CKOPOCTEl MPOTOHOB 1 MO3UTPOHOB IOC/E WX pasjeTa (Ha
OECKOHETHOCTH ).

10.3.21 [B-11.33] B miockuii KoHjgeHcaTop JIMHONE L = 5 ¢M BjeTaeT 3JieK-
TPOH IO/ YTJIOM ¢ = 15° K mactunaMm. DHeprus sinekrpona W = 2.4 - 1010 JTx.
Paccrosinme mex iy mnactuaamu d = 1 cm. OnpeiesinTb BeJIUYNHY HallpsizKeHUs
Ha IJIaCTUHAX KoHjeHcaTopa U, Ipu KOTOPOM 3JIEKTPOH IIPU BBIXOJE U3 ILJIACTIH
OyZeT JBUIaTbCs HaPaJIJIeIbHO M.

10.3.22 [B-11.34] DJIEKTPOHBI, YCKOPEHHbIE Pa3HOCTHIO MoTeHInaI0B U, Biie-
TAIOT B JIEKTPUUIECKOE T0JIe OTKJIOHATONIIX IJIACTUH MapaJsieIbHO UM, a 3aTeM
[I0TIaIAl0T Ha dKPaH, pacloOKeHHbII Ha paccTosinnu L oT KoHIa miactu. Ha
KaKoe paccTostHIe h CMECTUTCS SJICKTPOHHBIN JIyY Ha SKpaHe, e/ Ha IJIaCTHHBI,
UMeroIye JTNHY £ 1 PacIo/IozKeHHbIe Ha PACCTOSTHUN d OJHA OT JPYTOil, 1Mo1aTh
Hanpsizkenne Uy ?

10.3.23 [B-11.35] DuieKTpoH co ckopocThbio v = 10% cM/c BieTaeT B mpocTpa-
CTBO MEYKJIy TLJIACTUHAMU IIJIOCKOI'O0 KOHJIEHCATOPa, MEXKIY KOTOPBIMHU I10J1JIePyKIBa~

eTcs pasHocTb norennuagos U = 425 B. Oupenenntsb -
MaKCHMaJIbHOE yJIaJeHue 3JIeKTpoHa h OT HUKHEll T1a-

CTUHBI KOHIeHcaTopa. OTHOIIEHNE 3apsijia 3JIeKTPOHA

K ero mMacce e : m = 1,76 - 101t Kui/kr, yron najenus
snekTpona a = 30°. PaccTosinne MexK Ty miacTUHAME
d=1cwMm.




Bakon Kysona 54

10.3.24 JIBe napaJiiesibHble HEOBUKHbBIE JUIJIEKTPUUIECKUE ILJIaCTUHBI Pac-
MTOJIOZKEHBI BEPTUKAJIBHO U 3apszKeHbl pa3zHouMeHHO. [LmacTuabl HAXOMATCS HA
paccTogann d = 2 ¢M JpyT OT Jpyra. HalpsKeHHOCTDb oI B TPOCTPAHCTBE BHYT-
pu miacTul pagia E = 4 -10° B/M. Mexx1y miiacTuHaMy Ha PpaBHOM PacCTOAHUNI
OT HEX HoMelreH mapuk ¢ 3apsagom ¢ = 10719 Ko u maccoit m = 20 mr. ITocse
TOT'O KaK IIapuK OTIYCTHJIM, OH HAUNHAET 11aJIaTh U yJIapsieTcst 00 OHY U3 ILJIACTHH.
HackobKO yMEHLIUTCA BBICOTA MECTOHAXOXKJIEHU IMapuka h K MOMEHTY €ro
yiapa 00 OJIHy U3 ILIaCTHH?

10.3.25% [B-11.36] YeTbIpe MOI0KUTEILHBIX TOYCYHBIX 3apsjia () pacioJio-
ZKEeHbI B BepIINHaX KECTKO 3aKpeIJIeHHOUW KBa/paTHON paMKN CO CTOPOHOI a.
YHacruna maccoit m, nMmeromnias MoJ0KUTETbHBIN 3apsl ¢, TBUKETCS BIOJb OCH,
HEePIEeHINKY/ISIPHOI IIJIOCKOCTH PAMKHU 1 ITPOXOJIsineil yepes3 meHTp kpajpara O.
Ha paccrostann OA > a ckopocTh dacTuiibl paBHa vy. ONpeeinTh CKOPOCTh Ya-
CTHIIBI IIPU TI0JIIETE K PaMKe Ha paccTosgHuu r ot rentpa O. Kakyio MUHIMAIbHYTO
CKOPOCTb JIOJIZKHA UMETh JacTUIla, YTOOBI IPOJIETETh 9Ty PaMKy’

10.3.26 (g1l OmpeienTh MAKCUMAaIbHYIO JAJIbHOCTD TI0JIeTa U MAKCHMAaIb-
HYTIO BBICOTY TO/IbEeMa 3apszKEHHOr0 Tejia MACChl M, OPOIIEHHOr0 MOJT YIJIOM & K
TOPU30HTY C HAYAJLHONW CKOPOCTBIO vy. [IBUKeHme Tesia mponcxouT OJHOBPEMEHHO
B IOJIC TATOTCHUS U OJITHOPOJHOM 3JICKTPOCTATUYECKOM I10JI€ ¢ HAIIPAZKCHHOCTHIO
E, cujioBble JIMHUE KOTOPOTrO HAIIPABJIEHBI 10/ YIJIOM [ K BepTHKaJ/M (TOPU30H-
TaJIbHasl KOMIIOHEHTa, 11015l COHAIIPABJICHA ¢ POPU30HTAJILHOM KOMIOHEHTO Uy, a
BEPTHKAJIbHAA KOMIIOHEHTa MOJIs COHAIpaBjeHa ¢ g ). 3apsi| TeJa (.

10.3.27 [M-3.1.12] Ilo HAKJIOHHOI IJIOCKOCTH, COCTABJISIONIENl YO v ¢ TOPU-
30HTOM, COCKAJIb3bIBAET C BBICOTHI /i HEOOJIBITIOE TEJIO, 3apAKEHHOE OTPUIATETHLHBIM
3apsjioM —¢. B Touke mepecevenuns: BepTUKAJIN, TTPOBEJEHHON depe3 HadaIbHOe
IOJIOYKEHNE TeJjia, ¢ OCHOBAHNEM HAKJIOHHOI IIJIOCKOCTH HAaXOAUTCs 3apsil +¢q. Onpe-
JICJIUTH CKOPOCTH, C KOTOPOI TEJIO JOCTUTIHET OCHOBAHUA HAKJIOHHOM ILJIOCKOCTH.
Macca tea M, yckopenue cBoOOIHOIO TajieHust g. TpeHneM npeneopeyb.

10.3.28 [B-11.22] B mpocTpaHcTBO, TJie OJIHOBPEMEHHO JEHCTBYIOT TOPU30H-
TaJIbHOE U BePTUKAJILHOE OJIHOPO/IHbIE SJIEKTPUYECKUE HOJISI C HAIIPSAZKEHHOCTHIO
E.=4-102B/mu E, = 3 -10% B/m, B10/b HAIIPaBJIeHNS CIIOBOH JIMHUHI Pe3yJib-
TUPYIOINIEr0 JIEKTPUUECKOTO T0JIs BJIETAET JEKTPOH, CKOPOCTh KOTOPOI'O Ha IyTH
¢ = 2,7 MM u3MensieTcst B 2 paza. Onpene/inTb CKOPOCTh 9JEKTPOHA B KOHIIE MY TH.
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& 10.3.29 [M-3.1.13] JIBa MajieHbKUX HIapuKa MaccaMu mi; = 6 0 1 mo = 4 1,

HecyIIue 3aps/ibl ¢, = 107% Ko n q, = —9- 107% K71 cooTBeTCTBEHHO, yIePKNI-
BaloTCd Ha paccrognnum ¢ = 2 M Japyr or japyra. B

foe— & ——f .
o O—» Y%  HEKOTODBIil MOMEHT 00a IapHKa OTIyCKaloT, COOOIIIB
M4 "2 OJIHOBPDEMEHHO BTOPOMY 13 HUX CKOpocTh Vj = 3 M/c,

HAITPaBJIEHHYIO OT MePBOTO MapuKa BOJIb JUHUU, COeIMHAIONIEN X MeHTPhl. Ha
KaKoe MaKCHUMaJIbHOE paccTogHne L pasoiiyTces mapukn JIpyT oT Jpyra’ DJIeKTpH-
1

YECKYTO MOCTOAHHYIO IPUHATD € = 35— - 1079 @ /m. Cuuty TsizKecTH He yUHTHIBATS.

¢ 10.3.30 [M-3.1.14] /IBa MajIeHbKUX IIapuKa MaccaMu mi; = 6T U my =41
HeCyT 3aps/ibl ¢, = 107% Ka n q, = 95- 107% K coorBercrenno. B nauasn-
HBIIT MOMEHT OHW JIBUKYTCS HABCTPEUY JAPYT JAPYTY
10 11 i g II - ¢
pAMOil, coepnHsAoNEell nX 1MeHTpwl. [Ipn 3ToM pac ! I
O—
m

CTOsIHIE MEXKIy IapuKaMi cocTapisgeT £ = 2 M 1 UX v, v, "

2

1
ckopoctu paubl Vi = 1 m/c u Vo = 2 Mm/c cooTBet-

cTBenHo. Ha Kakoe MUHMMaJIbHOE paccTosgHue L mpuOIN3ATCS MAapPUKN JpyT K
npyry? Cuy TsKecTH He YUUThIBAThH. DJCKTPUUYCCKYIO MOCTOSHHYIO TMPUHATD

g0 = 50— 1077 /.

10.3.31 [B-11.23] B omHOpOIHOE IOPU30HTAJBHOE 3JIEKTPOCTATUIECKOE I10-
Jle ¢ HalpsizKeHHOcThIO E = 10° B /M TIOMeIlieHa CHCTeMa, COCTOAIIAsT U3 JIBYX
OJIMHAKOBBIX U ITPOTUBONOJIOZXKHO 3aPSAKEHHBIX MAPUKOB, COCINHEHHBIX TOHKIM
n3osmpyomumM crepxkaeM jumHoi £ = 0,1 M. Cucrema MOXKeT TOJIBKO BpallaThCs
B TOPU30HTAJIBHON IIJIOCKOCTU BOKPYTD BEPTUKAJIBbHON OCH, IMPOXOJLINEl dyepes3 cepe-
JIMHY cTepxKHs. Macca 1 MOJY/Ib 3apsijia KaKJ0ro MapuKa COOTBETCTBEHHO PaBHbI:
m =>5ruq=1 MK Cucrema KparkoBpeMeHHBIM BO3/eiiCTBUEM BBIBOIUTCS 13
COCTOSIHMSI YCTONYMBOIO PABHOBECUS W IIPUBOJNTCS BO BpallaTeJbHOE JIBUZKEHUE C
HaYaJIbHOI YIJIOBOII CKOPOCTBIO Wy = 2 ¢~ 1. OupenesnTh MaKCUMAJIBHBIH YIoJl Ho-
BOpOTa 3TOil cucTembl. Maccoit crep:kHs npeHedpeun. [Hlapuku paccMarpuBaroTCcs
KaK MaTepuaJibHble TOYKH.

10.3.32 [Era] Ilosblit mapuk maccoif 5 I UMeeT IOJIOXKUTETbHBIN 3apsi]
50 uKn. [lap mojBerien Ha HUTKE B TOPU30HTATIBHOM OJHOPOHOM 3JEKTPOCTATH-
YeCcKOM T10J1e, HaIIPaBJIEHHOM cJieBa HalipaBo. [Ilap oTBoigaT BIIpaBo 10 Tex 1op,
MOK& HUTH HE CTAHOBUTCS MOPU30HTAJILHON, N OTIycKaloT. HaliTn Hanps»KenHocThb
9JIEKTPOCTATUYECKOIO 110JIsI, €CJIM B TOT MOMEHT, KOI'Jla HUTh HAXOJUTCS ClIpaBa OT
BEPTHUKAJIN U COCTABJISIET C BEPTUKAJIBIO yroy a (cosa = 0,8), cuia HATSKEHUST
nutu papia 112 mH. ConporusiieHuem Bo3jryxa rnpenedpedb.
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& 10.3.33 [B-11.37] Illapuk maccoii m = 2 T, UMEIOIIMIl MOJOXKUTEILHBII
3apsijl ¢, HAUMHAET CKOJIb3UTh 0e3 HadabHOI CKOpPOCTH 13 TOUYKKN A 10 cdepute-
ckoit moBepxHoctn pajnycom R = 10 cMm. [loTtennnanbHas 4 0
SHEPrusi B3aUMOJIeiicTBUs 3apsijia () B HAYaJIbHBIT MOMEHT

3 R
Bpemenn paBHa Wy = —2 - 107° /I:x. OupeieinTh moTeH-
IAJIBHYIO SHEPTUIO B3aNMOJIENCTBHUS 3aPsI0B, KOTIa 3apsi]I B °
¢ HAXOUTCA B TOUKe I3, ec/in B 9TOM CJIydae pe3yJIbTHPYIOo- —
asi CUJI PEAKIIMH CO CTOPOHBI ¢pepruuecKoil TOBEPXHOCTH | 5
1 KYJIOHOBCKOT'O B3aMMOJIEHCTBUS, IPUJIOXKEHHAs K MTAPUKY, 0 C_'_)

F = 0,1 H. Tpeanem mexjiy mapukoM u cdepuiecKoit
[IOBEPXHOCTBIO IIPeHeOpedb.

Hanpsikennoctb 1oJs. 1IpuHiyn cynepno3uimmn

10.3.34 [B-11.10] Paccrosinne MexK 1y JBYMS TOUYEUHBIMU 3apsiaMy BeJTUIN-
HOlt ¢, = 3 - 107 Knu g, = —9" 10~8 K paBHo © = 5 cM. HaifTn HanpsyKEeHHOCTD
9JIEKTPUIECKOTO 10Jid /' B TOUKe, HaXO/IdIeiics Ha PacCTOSHUN 3 CM OT TTOJIOXKU-
TeJLHOIO 1 4 CM OT OTPULATETBLHOIO 3aps/ia.

10.3.35 [M-3.1.1] B aByx BepHinnax paBHOCTOPOHHETO TPEYTOJbHUKA TTOMe-
IEHbl OJIMHAKOBBIE 3apaipl ¢ = ¢, = ¢ = 4 MKy Kakoit Toueunbiit 3aps
q, HeoOXO/MMO TIOMECTHUTh B CEPEJIMHY CTODOHBI, COEJIMHAIONIEN 3apsijibl ¢, U g,
YTOOBI HAIIPSI?KEHHOCTD 3JIEKTPUYECKOTO TI0JIsI B TPETheil BepInHe TPeyTroJIbHUKA
oKa3aJjach paBHON HYJIIO?

10.3.36 [B-11.11] B Tpex BepmmHax KBaJjpaTa CO CTOPOHON @ HAXOJIATCS
OJIMHAKOBBIE MTOJIOXKUTETbHbIE 3aps/ibl ¢. HailmnTe HAPSKEHHOCTD 3JIEKTPIIECKOTO
noJisg [/ B yeTBepTOil BepiuHe.

¢ 10.3.37 [M-3.1.2] Tpu moJI0KUTENIBHBIX 3apsiia PACIIOIOKEHBI B BEPIITITHAX

paBHocTOpoHHEro Tpeyronabinka ABC. Bemumunna 3apsiza, A 9,
HaXoJiAIerocs B Touke A, papHa ¢ ; BEJIMYMHBI 3apsiJIOB B
roukax B u C pasnbl q,. Hafitu orromenne o = g, / q,, ecan D
HAIIPSIZKEHHOCTD 9JICKTPUUIECKOTO T0JIsI, CO3/1aBaeMOr0 STUMMU c
TpeMs 3apsgaMu B Touke [, jexkalneil Ha cepenHe BLICOTHI, Bq’ 3

2

omyteHHoi u3 Bepmunbl A #Ha cropony BC', paBHa HYJIO. 2
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¢ 10.3.38 [M-3.1.3] /IBa ToUeuHBIX 3apsijia +q 1 +2q, paciojoKeHHbIe, COOT-

D ¢  Bercreenno, B Bepumnax A n B xpagpara ABC'D co cropoHoii

a = 1 M, co3/1aI0T B BepImHe [ 37IeKTPIIecKoe MoJIe HAPSIZKEeH-

2 ocrio E. B KaKyI0 TOUKY HY?KHO IIOMECTUTb TPETHil TOUEIHBII

A B 3zaps —¢, 9TOOBI HAIIPSIZKEHHOCTH CYMMAPHOTO 9JIEKTPUIECKOTO
*9 *2q oJist B Bepimae [ crajia paBHa _E?

10.3.39 [B-11.12] B Bepmmnax KBajjpara cO CTOPOHOMN @ HAXOIATCA 3aPs/Ibl:
¢, =4, 9, = —q, ¢; = —2q, q, = 2q. HailTu HANPsAKEHHOCTH JIEKTPUIECKOTO T0JIs
E B Touke, coBiajialolneil ¢ MeHTpoM KBaJIpaTa.

10.3.40 [B-11.13] B BepmmHax paBHOCTOPOHHETO TPEYTOJbLHIKA CO CTOPOHOIT
a HaXOJATCsl 3apsajibl ¢, = ¢, q, = —2q, ¢, = —2q. Hailtu HanpskeHHOCTH
9JEKTPUIECKOTO 1TOJIA I/ B TOUKE, HAXOIAIeiics B eHTPe BIIUCAHHON B TPEYTOJIHLHIK
OKPY?KHOCTH.

10.3.41 [M-3.1.5] Tpu HOJIOKUTEIbHBIX TOYEUHBIX JIEKTPUUICCKUX 3aPAIa
HaXOJATCS B BaKyyMe U PacIoJIOzKeHbl B BEPIINHAX PABHOCTOPOHHETO TPEyTroJbHU-
Ka co cTopoHoit @ = 1 M. CuJibl OTTAJIKUBAHNSA 3aPs1JI0B PABHBI: IEPBOTO U BTOPOT'O:
F19 =1 H, neporo u tperwvero: Fi3 = 2 H, BToporo n tperbero: Fhy = 3 H. Bor-
GUCINTD BEJTMUUIY 3apsijia g, jleKTpuUecKas IOCTOsHHASA 9 = 8,85 - 10712 @ /M.

¢ 10.3.42 M-3.1.7] Tpu oMHAKOBBIX 3apsijia PACIIOJIOKEHbI B BEPIITITHAX PABHO-
OeJIPEHHOTO TPEYTroJibHUKa ¢ yryioM o = 90° 1pu BepIinHe A

o
A. Bo ckoJibKO pa3 k U3MEHHUTCs BeJNINHA CUJIbI, JeficTBY-

omeit Ha 3apsiJ B Touke A, ecin 3HaK 3apsiga B Touke C' 8 c

N3MEHUTH Ha TPOTHBOIOJJIOXKHBI!

10.3.43 M-3.1.4] B okpy:xHOCTB pajuyca R = 3 c¢Mm ¢ neaTpom B Touke O
BIINCAH NPaBUIbHBIN BochbMuyroabink ABC DEFGH. B mectn BepimHax BOCh-
MUYTOJTBHUKA, TTOMEIIEHbI OJIMTHAKOBbIE TIOJIOYKUTEIbHBIE 3aps/ibl TaK, YTO BEKTOD
EO HalpszKeHHOCTH B Touke O HampasieH 1o otpe3ky O H. Yemy paBHa BeJimunHa
ot E, ecam BesMdmHA Kazkaoro u3 sapsanos ¢ = 1077 Ka? Duextpudeckas
nocrosinuast €9 = 8,85 - 10712 @ /wm.

10.3.44 [B-11.14] Ilo koabiy pagmycoMm R paBHOMEPHO paclpenescH 3apsl
Q. OrnpeiesnTh HAIIPSIZKEHHOCTh B IIEHTPE KOJIblla U B TouKe A, oTcrosimeil Ha
paccrognue h oT MeHTpa KOJbIla 10 MePIeHINKYIIpy K ero MJIOCKOCTH.
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10.3.45 Haiitu 3aBucumoctsb E(r) s 6eCKOHEIHO JITMHHON PaBHOMEPHO
3aps2KEHHON HUTH ¢ JIMHEHHON TJIOTHOCTBIO 3apsijia A, UCIOJIL3ys Teopemy [aycca.

10.3.46 Haiitu 3aBucumoctb E(7) 1711 pABHOMEPHO 3apsiZKEHHOM ILJIACTHHBI
C TIOBEPXHOCTHOII TIJIOTHOCTBIO 3apsjia 0, UCIOJb3ys TeopeMy [aycca.

10.3.47 Haiitu 3aBucumocts F(r) Jjsi paBHOMEDHO 3apsizKeHHOI cdephbl
3apsJIOM @, UCTIOJIB3Ys TeopeMy [aycca.

10.3.48 Haiitu 3aBucumocts F(7) 11/is pABHOMEPHO 3apsi?KEHHOTO ITapa 3a-
pstaoMm (Q, ucnosib3yst Teopemy laycca.

10.3.49 [B-11.21] Toueunsblii 3apsiji +¢ HAXOIUTCSA Ha PACCTOAHUEU h OT ILIOC-
KOl IOBEPXHOCTH IIPOBOJHUKA, 3AIIOJIHSIIONIEr0 HUXKHEee IoJaylpocTpancTso. C
KaKOIl CHJIOf MPUTAruBaeTcst 3apsij K IpoBogHuKy? Oupee/nTh MOJLYJIb HAIIPSsI-
JKEHHOCTH 3JIEKTPUYIECKOTO 10T BOJIN3U TTOBEPXHOCTH IMPOBOIHIKA KaK (DYHKITHIO
PacCTOSHNSA T OT OCHOBaHUS IEPIEHINKYJIsIpa, OMYIIEeHHOI0 U3 3apsjia Ha ITOBePX-
HOCTH TTPOBOTHUKA.

10.3.50 [B-11.15] /IBe KOHIIEHTPUYECKHIE MeTa//IndecKre cpepbl PajimycaMu
Ry n Ry umeror 3apsiibl Q1 u (Jo. HaiiTu 3aBUCHMOCTD HAIIPSYKEHHOCTH OJIST OT
paccTosgHus T 70 TeHTpa cdep.

10.3.51 Tpu paBHOMEPHO 3apsAKEHHBIX cepbl BIOYKEHDI JIPYT B Apyra. BHyT-
penHsiss cepa UMeeT PaJuyc 11 U 3apsijl ¢, cpeaass — pajguyc R u sapan @,
BHEIIHAsT — PaJInyC T2 U 3apsaj ¢,. HallTu noreHiuasibl Ha MOBEPXHOCTU KazK 101
chepnl 1 B Touke O, ABJISIONIECs IEHTPOM JIJIst BceX cdep.

¢ 10.3.52* [M-3.1.16] Merasumuecknm miactuHaMm 1 n 2 coolmim a0 %
OJIOKNTEIbHBIE 3apsabl Q) = 2- 1070 Kit Qy = 4 - 107% K coorset-
crBenno. Kakue 3apsiibl Q{, 1’ : é, Q{’ PacIo/I0yKaTcst Ha ODOKOBBIX
CTOPOHAX ILJIACTUH?

1 2

Ilorennuas. llpuniiun cynepno3uiium

10.3.53 [B-11.24] Ha paccrognun r oT IeHTpa He3apsAKEHHOI0 MeTaJIIimde-
CKOrO Iapa HAXOJNUTCS TOUYEUHBINH 3apsa q. Oupele/nTb HOTeHIIIA IIIapa.

10.3.54 Ha paccrognun r oT 1eHTpa 3apaKEeHHOro MeTa/LIMIecKOTo Mapa
pajgmycoM R HaxoanTcs TOYedHblil 3apsi ¢. OnpeaenTh MOTeHna mapa, e
ero 3apsiJi paBeH (.
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10.3.55 [B-11.25] Ha paccroguun r oT 3a3eMJIEHHOTO METAJINYECKOT0 Iapa
HAXOJIUTCS TOYCUHBIH 3aps)] ¢. Cunras MoTeHIAJ 3eMI PABHBIM HYJIIO, OIpe/ie-
JINTDL 3aps]i mapa. Paganyc mapa R.

10.3.56 IIpoBojgsmuii map pajmyca r ¢ 3apsa/I0M ¢ HaXOJAUTCA BHYTPU TPOBO-
nsrmeit ccepbl pajmyca [, 1o KoTopoil paBHOMEPHO pacipe/ieser 3aps (). LleaTpsr
mapa 1 cdepnl coBuagaioT. Haittun nosble 3apsiipl mapa ¢’ 1 cdepnr Q' nmoce Toro,
Kak cdepy 3a3eMJISIOT.

10.3.57 IIpoBojgamuii map pajmyca r ¢ 3apsjoM ¢ HAXOJIUTCd BHYTPH ITPOBO-
Jstieit cdepbl pajiuyca I, 110 KoTopoit paBHOMEPHO paciipeiesier 3apsi (). LleHTpsr
mapa u cdepbl copnaaioT. Haiitu nHosble 3apsnl mapa ¢’ u cdepsol Q' mocse roro,
KaK IIap 3a3eMJIA0T.

10.3.58 K mapy pajiyca 71, UMerolemy 3apsji ¢, HOJHOCST TOYeUHbLi 3apsij]
(,; PACIOJIOXKHB ero Ha paccrognuu £ oT nenTpa mapa. Hafitu norennmnan mapa.

10.3.59 llposogguuii map pajuyca r1 ¢ 3apsJioM ¢, HAXOJUTCs BHYTPH LPO-
BogAIeit chepbl pamuyca rg, MO KOTOPOil DABHOMEDHO PACIpEeJeseH 3apsy (.
enTps! mapa n chepbl coBliaiaioT. HaliTu HOBbIe 3apsijbl Mapa ql’ n cpeprl q2’
1ocJie TOro, Kak cdepy 1 Mmap COeTMHUIN TOHKUM ITPOBOIOM.

10.3.60 [Ipa merammnieckux mapuka A u B nMenn sapajbl ¢, U ¢y 1 Ha-
XOJIMJINCH Ha OOJILIIIOM PACCTOAHUU JAPYT OT aApyra. [lapel coequauam ToHKIM
IIPOBOIHIKOM, TIPH 9TOM CHJIa B3aUMOAEHCTBHUA BO3pocia B n pa3. Bo ckoabKo pa3
OTJINYAIOTCS PAJIUYChI 11apoB?!

10.3.61 Jlpa mMeTa/IMuecKux Mapuka pajuycaMu 74 U I'p UMeJIU 3apa/ibl ¢,
U g M HAXOJMJICH Ha GOJIBIIOM PacCTOAHUM JAPYT OT Jpyra £ Ha JHe OGacceiina.
[IIaps!l coeIMHNIN TOHKUM IIPOBOJIOM, & 3aTeM 3alloJTHUIN 0acceiiH KepOCHHOM ¢
JITIEKTPUYIECKON MTPOHUTIAEMOCTHIO €. Bo CKOIbKO pa3 m3MeHu/Iach Cuia KyJio-
HOBCKOT'O B3aMMOJIEiCTBHUSI I11apOB?

& 10.3.62 [M-3.1.15] Meraumdeckas cdepa, nMeronas HeDOIbII0e OTBEPCTHE,
3apsizKeHa, OJIOXKUTEIbHBIM 3apsigoMm (). [lepsonadaabHO

He3apsiKeHHble MeTajuindeckne mmapukn A u B pactosio- A B
JKeHbI, KaK I0Ka3aHo Ha pucyHke. Pagumyc cdepbl papen O—ag—0
R, pamnycnl Kaxkjoro mapuka 7, paccrogaune AB > R.
Onpesie/tuTh 3aps/ipl ¢, U G, KOTOPbIE HHIYIUPYIOTCA Ha IMapUKaX, KOTJa HX

COEJIMHSIOT MTPOBOJIOKOI, He Kacasich cephl.
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10.3.63 IIpoBojsmuii map pajimyca r ¢ 3aps/IoM ¢ HaXOJUTCsd BHYTPU TTPOBO-
nstineit cdepbl pajiyca R, 1o KoTopoit paBHOMEPHO pacipe/iesier 3apsit (). LleHTpsr
mapa u cepbl coBnajaoT. Haittun HoBble 3apsiyibl mapa ¢’ u cdepnr Q' mociie Toro,
KaK Iap COeJMHAIOT JJIMHHBIM TOHKUM IIPOBOJIOM CKBO3b MaJIeHbKOE OTBEPCTHE B
cepe ¢ APYyruM TaKUM 2Ke He3apszKEeHHbBIM IITapoM.

10.3.64 IIposojgamuii map pajmyca r ¢ 3apsjioM ¢ HaXOJNTCd BHYTPH ITPOBO-
Jstieit cdepbl pajinyca I, 110 KOTopoit paBHOMEPHO paciipe/iesier 3apsijt (). LlenTpsr
mapa u cdepnl copnajaor. Hajitu noswrie 3apsinl mapa ¢’ u cdepnr Q' mocie
TOro, Kak cepy COeJMHAIOT TOHKIM IIPOBOJIOM C VJIAJEHHBIM IIAPOM TAKOT'O Ke
pasMepa u 3apsijia, Kak § Iap BHYTPH cdephl.

10.3.65 Ipa MerajiinyecKux IapukKa UMeroT 3apsibl (Q1 u (Qs. Paguyc nep-
Boro mapa pasen R;. HaiiTn paccrosnne MexkKy meHTpaMu MapoB L, ecjin mocye
coeJINHEeHNs ITPOBOJIOM Ha Iapax OKa3aJlCh paBHbIE 3aPsiJibl.

10.3.66 /IBa O0JIBITIX METAIMIECKIX Iapa UMEIOT 3apsiibl ()1 1 (Jo. [lepBbiit
map B 5 pas OoJibllle Broporo. Paccrogaue mexxy neHTpamu mapos L. Haiitn
HOBBIE 3apsiJIbl 110CJIe COEJIMHEHUST MAPOB.

10.3.67 Ectb aBe mpoBoJjisinue KoHleHTpudeckne cdepol pajgnyco a u b. Ha
BHYTPEHHIO cepy MOMEIIeH 3apsa/l ¢, a BHEIHsd 3a3eMaeHa. 1 pedyercs orpe/ie-
JINTH HAITPAZKEHHOCTb U TOTEHITUAJ SJIEKTPUIECKOTO TI0JIsI BO BCEM TTPOCTPAHCTBE;
n300pa3uTh 9TU 3aBUCUMOCTHU Ha rpadukax.

10.3.68 [M-3.1.10] /IBa yJajJeHHBIX JPYyT OT JpyTa Ha OOJIbIIOE PACCTOTHHE
MeTaIMYeCKUX Iapa pajguycaMu r; = 5 ¢cM u ro = 10 cM, Hecylue 3apsijibl
q =2 1072 Knn q, = —107? K1 COOTBETCTBEHHO, COSAMHSIOT TOHKIM ITPOBOJIOM.
Kaxoit 3apsiji ¢ mpoTeder Mpu 9TOM I10 IIPOBOJLY !

10.3.69 [M-3.1.11] /IBa yaajieHHBIX JAPYr OT Jpyra Ha OO0JIbIIOE PacCTOSIHHIE
MeTaJIJINYeCKuX Iapa pajmycamu r; = 1 ¢cM 1 79 = 2 ¢M, HecyIlle O/IMHaKOBbIE
3aps b, B3anMoeiicTyioT ¢ cutoit F' = 10~* H. Kaxosa 6yzeT cmiia B3anMo/ieii-
cTBUSE 9TUX MapoB F’, ecjin ux COeAUHUTDL JPYT ¢ APYIOM TOHKUM IIPOBOJOM?

10.3.70 [B-11.27] /IBe KOoHIeHTpUYeCKHe MeTa/Imdeckre cepbl PaguycoM
Ry n Ry nmeror 3apsiabl (Q1 u Q9. Haiitu 3aBucumMocTb moTeHInasa moJisi OT
paccrogHus r J10 1eHTpa cdep. M3o06pas3uTh Ha rpaduke.
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10.3.71 [B-11.28] JIBa mpoBOJSAIIUX IIApPUKa pajuycaMu 7 u R coeuHeHbI
JUIMHHBIM 1TpoBoiHuKOM. HaiiTn oTHOImIenne 3apsijioB ¢ u () 1 OTHOIICHIE TTOBEPX-
HOCTHBIX IJIOTHOCTE! 3aps/I0B IMIAPUKOB 0 U OR, €CJIN CUCTEME COOOIEeH HEKOTOPIi

3apsi.

10.3.72 [B-11.26] Ilo kosbIty pajuycoM R paBHOMEPHO pacIipejiesieH 3apsi]
(2. OnupenennTh MOTEHIINA B IIEHTPE KOJIbIA, a TaKKe B Touke A, orcrosimeit Ha
paccrosinue h OT IeHTpa KOJIbIla 110 MEPIEeHINKY/ISIpY K €ro IJIOCKOCTH.

10.3.73 [B-11.29] B oy 00JIbIIYIO KAILIIO CJIMBAIOT 1 OJIMHAKOBBIX KalleJIeK
PTYTH, 3apsi2KEeHHBIX JI0 HoTeHInaga . Kakos oyjer norenuas ¢ sroit karim?
CunraTh, 4TO KaIIM UMEIOT chepruiecKyio (popmy.

Konaencaropsl

10.3.74 BpiBecTn 371eKTPOEMKOCTH IIJIOCKOTO KOHJEeHcaTopa. KonaeHncaTop
COCTOUT U3 JIBYX ILIACTHH ILIOMIAJIBIO S, paccTosiHue MexK1y macTuHaMu d. KoH-
JIEHCATOp 3aI0JHEH JMJIECKTPUKOM C IMIJCKTPUUIECKOI ITPOHUIIAEMOCTRIO €.

10.3.75 BbiBecTu 3/71€KTPOEMKOCTb cepruiecKoro KoHjaeHcaropa. Kongenca-
TOpP COCTOUT U3 JIByX KOHIIEHTPpUYECKNX cep IIomaabio pajnycamMu Ry n Ro,
MIPOCTPAHCTBO MEXKTy cepaMu 3all0OJTHEHO JUIJIEKTPUKOM C JTUIJIEKTPUIECKON
IIPOHUIAEMOCTBIO €.

10.3.76 BriBecTn 3KBHBaAJIEHTHYIO €MKOCTB JIJIsI TIOCJIEIOBATEIHLHOTO COeINHE-
Hust KOoHteHcaTopos ¢ eMkocTsimMu C u Cf.

10.3.77 BoiBecTn 3KBUBaJIEHTHYIO €MKOCTD JIJIsl TTAPAJIEIbHOTO COeINHEHMS
KoHjiencaTopoB ¢ emkoctsiMu Ch u Cl.

10.3.78 BoiBectrn hopMyJ1y Jiist SHEPIUN KOHJEHCaTOpa eMKOCcThio C) nMero-
Iero 3apsif q.

10.3.79 [B-11.46] [IBa xonjeHcaropa emMkocThio C1 u Cy coeIMHEHbI OCIe-
JIOBATEJIbHO U MOJIKJIIOUYEHbI K NCTOUHUKY ¢ Hampsizkernem U. OnpeenTh HaIpsi-
JKeHne Ha KOHJIEHCATOPaxX.

10.3.80 /[IBa xonjeHcaropa eMkocTbio C7 u Cy COEIMHEHBI MMapaJsiie/ibHO 1
MOJIKTIOUEHB! K NCTOYHUKY ¢ HampsizkenneM U. OnpeenTsb 3apsiibl Ha KOHICHCA-
TOpax.
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¢ 10.3.81 HaiiTu 3apsi Ha KazK-
JIOM KOoHJIeHcaTope. Bece eMkocTn C
3

M3BECTHDI, HAIIPSZKEHIE MEXKJLy Bbi- || || o

BOJIaMM cxeMbl paBHO U.

Cf I CZ, ¢ 10.3.82 HaiiTu HaIIpsAKEHIE Ha, KasK-
| ==

| | JIoM KoHJleHcaTope. Bee eMKocT m3Bect-
IC-3 Hbl, HaIIpsIzKeHe MeKJly BbIBOJAMU CXe-

MbI paBHO U.

& 10.3.83 Haiitu 3aps Ha KaxKJIOM |C{
Vo I P— *

KOHJIeHcaTope. Bece eMKOCTH M3BECTHBHI,
Halps KeHne MeXKIy BBIBOJAMH CXEMbI | |C3

pasuo U.

e .
T ¢ 10.3.84 Haiitu HanpspKeHne Ha KazKI0M
1 KOHJIeHCaTOpe. Bee eMKOCTH M3BECTHBI, HAITPSI-

—
o JKEHIe MEXK/ly BbIBOJaMH cxeMbl paBHo U.

10.3.85 Kongencaropy emroctbro ' co0OMUIM 3apsjl G, & KOHJIEHCATOPY €M-
KOCTI0 Uy — 3apsJl q,. 3aTeM OJIHOMMEHHbIE IJIACTHHBI KOHJIEHCATOPOB COCIUHILIN.
Haittn ycranoBuBIIMECs 3apsiibl Ha KOHIEHCATOPAX.

10.3.86 [B-11.47] /IBa mrockux xoujgencaropa emkocrbio C7 u Cy, 0biapaio-
IUX 3apsi/laME G, U ¢, BKIIOYAIOT B 3aMKHYTYIO TIellb TaK, YTO MOJOKUTEILHO
3apsizKeHHasl IJIACTUHA OJHOIN0 KOHJIEHCATOPA COEUHSIETCS ¢ OTPUIATEILHO 3apsi-
JKeHHOM ILIaCTHHON Apyroro. OUpeaenTh 3apsi/l KazKI0ro KOHJIEHCATOPa B 3TOM
cayJae.

10.3.87 Konpgencaropy emkoctbio C cooOmumm 3apsaf g, & KOHJIEHCATOP
eMKocThio (9 3apsianin 10 Hanpsizkenust Us. 3aTeM pasHOUMEHHbBIE ILJIACTUHBI
KOH/IEHCATOPOB COEJIMHIIN TOHKUMHI IpoBogaMu. Kakoe HalpsizKeHne yCTaHOBUTCS

Ha KOHJeHcaTopax?!

10.3.88 [M-3.1.17] Konjencarop mpejcrapjiseT coboii jBe KPyTJible MeTaJl-
JInyecKue IiacTubl pajuyca r = 0,2 M, paclojoKeHHble HapaJsuleJbHO JAPyT
npyry. Paccrosgune Mexk Ty TJIacTUHAMEI OY€Hb MaJio 110 CPABHEHUIO € UX PaJIy-
coMm. HampsKeHHocTh OJHOPOTHOTO JIEKTPUIECKOTO TOJIA MEXKTY ILIacTHHAMU
E =0,9-10° B/ Hafiu abcomoTHYIO BeIMIIHY 3aps/ia ¢ Ha KazK10i 13 IIACTIH.
DjieKTpuUecKas nocTostHHast g9 = 8,85 - 10712 @ /.



63 DJIEKTPOCTATUKA

10.3.89 Paccrosinne mexk1y 0OKJIaKaMU 3aPAKEHHOIO ILJIOCKOI'O KOH/JIeHCa-
TOpa yBEJUYWJIA B JBa pasda. Bo CKOJIbKO pa3 M3MEHUTCS HaIlpszKeHue, 3apsi,
9SHEPI'usi, eMKOCThb KOHJIeHCATOpa?!

10.3.90 [M-3.1.23] /IBa mJIOCKIX KOHIEHCATOPA 3apA»KeHbl: IIePBLIil 10 pa3Ho-
ctu noreriuaaosB Uy, Bropoit — 1o pasHoctu norennnason Us. Ilnomamm mnactun
KOH/IEHCATOPOB COOTBETCTBEHHO: S7 Y IIEePBOro u Sy y BTOPOIr0, PACCTOSIHIE MEXK Ly
IJIACTHHAME Y 000MX KOHJIEHCATOPOB OJIMHAKOBO. demy OyJIeT paBHO HAIIPsizKeHHe
Ha KoHjJeHcaropax U, eciin cOeIMHNTD UX OJHOMMEHHO 3apsizKeHHbIe OOKJIaIKN !

& 10.3.91 M-3.1.19] B ABYX OAMHAKOBLIX IIOCKUX KOHJEHCATOPAX IPOCTPaH-

CTBO MEXKy OOKJIaJIKAMU 3allOJIHEHO JIMJIEKTPUKOM C JIUIJIEKTPU-
4ecKOil IIPOHUIAEMOCTbIO € = 3, B OJIHOM HAallOJIOBUHY, B JIDYIOM
1 2

OJIHOCTHIO. HaiiTn oTHOIIeHne eMKocTell o KOHJAECHCATOPOB.

¢ 10.3.92 [B-11.38] YacTb npocTpaHcTBa MeXK Iy OOKJIaIKAMI KOHIEHCATOPA

3AI0THIIA JTUIJIEKTPUKOM € JUIJIEKTPUIECKON ITPOHMIIA- y S
eMOCTBIO € (eM. pucyHoK ). Onpee/inTh eMKOCTh KOHJIeH- £ —
caropa ¢ JImdJeKTPUKOM. PaccrostaHie Mexkay oOKIaIKkaMn — / —
KOHJeHCcATOpa d, ILJIOMALb ILJIACTUH 3all0JHEeHHON YacTu //‘ S
S1, HE3aIOJHEHHON S). T‘“Z

10.3.93 [B-11.39] B npocTpaHCcTBO MEXKy OOKJIaIKAMU BO3JYIITHOIO KOH/JIEH-
caTopa BHEC/IH IapaJsljieJIbHO ILJIACTUHAM MeTa/JIMYeCKYIO IJIACTUHKY TOJIIIITHON
a. OnpeeuTh eMKOCTh KOHJIEHCATOPa C YIEeTOM ILJIACTUHKU, €CJIM PACCTOSTHIE
MexKJ1y OOKJIaJKaMu d, & IO b IJIaCTUH .S,

10.3.94 [B-11.40] B mpocTpaHCTBO MEXKTY 00KJIaJIKAMHU BO3LYIITHOI'O KOH/I€H-
caTopa BHECJIM MapaJlJIeTbHO TJIACTHHAM IIJIACTUHKY U3 JINIJIEKTPUKA C JIUIJIEKTPH-
YECKOI TPOHUIIAEMOCTBIO € W TOMIMIHON a. OnpeenTh eMKOCTDL KOHIeHCaTOpa ¢
YUeTOM ILJIACTUHBI, €CJTH PACCTOSHIE MeXK/1y OOKJIaKaMu d, IJIONA/Ib ILJIACTUH S.

10.3.95 [M-3.1.18] OOKJAJIKN IIJIOCKOI'O BO3JLYIITHOIO KOHJIEHCATOPA, TOJKJIIO-
YEHHOI'0 K HUCTOYHUKY IIOCTOSTHHOI'O HAIIPSIXKEHUS, IPUTATUBAIOTCA ¢ CUIoi Fy.
Kakas cuta I Oyzer neficrBoBaTh Ha OOKJIQJIKH, €CJIM B 3a30P IapaJliebHO UM
BCTaBUTb METAJLIMIECKYIO ILJIACTUHKY, TOJIINHA KOTOPOil B n = 2 pa3a MeHbIIe
BeJIMYMHBI 3a30pa, a OCTaJIbHbIe pa3Mepbl COBIAIAIOT C PasMepaMi 0OKJIaI0K?
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& 10.3.96 [B-11.41] B cxeme eMKoCTh Oarapen KOHICHCATOPOB HE N3MEHSIETCsT

1pu 3ambikaHun Kjiaoda K. Onpenenntsh eMKocTb KonjeHcaropa Cl.

¢ 10.3.97 [B-11.42] OnpeaenTb eMKOCTb HaTapen KOHJIEHCATOPOB. SHAYEHUsT

eMKOCTell Bcex KOHJIEHCATOPOB CHUTaThb N3BECTHbLIMU.

& 10.3.98 [B-11.43] OnpejennTb eMKOCTL 6aTaper KOHJIEHCATOPOB, €CJI €MKO-

CTH BCEX KOHICHCATOPOB OAMHAKOBbLI I PaBHbI C.

& 10.3.99 [B-11.44] OnpejennTb eMKOCTh baTaper KOHJIEHCATOPOB, €CJI eMKO-

CTH BCEX KOHJCHCATOPOB OJMHAKOBbBI 1 PaBHBI C.

¢ 10.3.100 [B-11.45] OmupenennTh eMKOCTh DaTapern KOHJIEHCATOPOB. eMKOCTI

BCE€X KOH/IEHCATOPOB O/MHaKOBbI 1 PaBHDbI C.

& 10.3.101 M-3.1.20] IlepBonagasibio Hesapsizkennble KonjiencaTopbl C, Cy,

(3, COeMHIIN 110 CXeMe, M300parKeHHoi Ha pucyHkKe. 3aTeM
KOH/IEHCATOPBI 3apsIUIN TaK, YTO Ha KJIEeMMaxX cXeMbl 00pa-
30BAJINCH NOTEHIHAILL &), @), ©y. Omupeie/uTh MOTEHINA Co
Touku O.

R
T
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¢ 10.3.102 [M-3.1.21] Ha pucynke nzobpazkena dara-
pest KOHJICHCATOPOB, HOIKJIIOUEHHAA K IaJlbBAHIICCKOMY

saementy ¢ DJIC &. eMKOCTH KOHJICHCATOPOB PaBHBI:

_CAH._E_HQI_,_ Ci=0C,Cy=2C,C3=3C, Cy=06C. Yemy paBna pas-

HOCTh ToTeHnuaios U mex ity Toukamu A u B? Cuurars,

9TO A0 IIOAKJIIOYCHHNA K UCTOYHUKY BCE KOHIACHCATOPLI

AIC.
C,

K ToukaM A, B u D. Ilotennuasbl 3TUX TOYEK PaBHbBI L By 0/\ o /\
@, Omupesresmnth noreniual oomeit Toukn O. B

OBLIN HE 3apPsiZKEHbI.

¢ 10.3.103 [B-11.48] Tpu He3apsizKeHHBIX KOHIEHCATODA,
emkocTbio (1, Cy u ('3 coeluHeHbI 3Be3/10i1 1 TOJIKII0YEHbI C
2

D

10.3.104 [B-11.49] Ilyockuit KonencaTop 3amnoTHeH JUIJIEKTPUKOM, TPOHU-
IIAeMOCTH KOTOPOT'O 3aBUCHAT OT HaNpPsKEHNdA Ha KOHJeHcaTope 10 3aKony € = al,
rie o = 1 B~1 Tapasiesbno sToMy KOHICHCATOPY, KOTOPBIH BHAMAJIE HE 3apsKeH,
MOJTKJTIOYAIOT TAKOW »Ke KOHJEHCATOP, HO 0e3 JIMIJIEeKTPUKaA, KOTOPBIN 3apsizKeH
no Hanpsizkenust U = 156 B. OnpeniesinTh HalpsizkeHIe, KOTOPOE YCTAHOBUTCSA Ha
KOHJIeHCATOPaX.

10.3.105 Komgencarop emkocTbio (', 3apsizKeHHbII J10 Hanpsizkenus Uy, depes
pesucrop R COeIMHAIOT ¢ He3apsizKeHHBIM KOHJIeHcaTopoM eMKocThbio Cy. Haiditu
KOJINYECTBO TEILJIOTHI, BBIJICJIMBIIEECS B IIPOIECCE Mepe3aps Kl KOHIeHCATOPOB.

10.3.106 M-3.1.26] Konuencarop emkocTbio C' = 15 n® zapsiuim 10 pas-
Hoctu norennuaaos U = 100 B u orkimounim or HCTOYHUKA. 3aTeM IIPOCTPAHCTBO
MEXK1y OOKJIaJIKAMK 3allOJHUIA JUJIEKTPUKOM C JUIJICKTPUIECKON ITPpOHHUIIAC-
MocThio € = 1,5. Omupenennts, Ha Kakyio BegunaunHy AW usmeHuTcs sHeprus
KOH/JIeHCATOPA.

¢ 10.3.107 [M-3.1.22] B cxeme, nmokazanHoii Ha pUCYHKE, EMKOCTH KOHJEHCA-
TopoB paBubl: O] = 1 MK®, Cy = 2 Mx®D, (3 = 3 MK, é—-l C, Ca 8
Cy = 4 Mx®. Hanpsikenne mexxry Toukamu A u B paBHO

. G C,
U = 100 B. Haiitu nanpsizkeaune Uy Ha KoHjeHcaTope CYy.
[lepBoHavaJibHO KOHIEHCATOPHI OBLIN HE 3apPsAZKEHDI.

10.3.108 [M-3.1.24] /IBa MJIOCKIX KOH/IEHCATOPA NMEIOT OJUHAKOBYIO €MKOCTD.
B oauH m3 HUX BCTABUJIN ILIACTHHKY C JIMJIEKTPUIECKON IMPOHUIIAEMOCTBIO € = 6,
3AII0JIHSIONLYI0 BECh 00beM MexK Iy OOKJIaIKaMU, 1 3aPsIAN/IN 9TOT KOHJIEHCATOD
TaK, YTO 3allaceHHas B HeM sHeprus coctasuiaa Wy = 2 - 1070 I:x. Orcoennnus
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UCTOYHWK, IIJIACTUHKY YA U K 3aPsAKEeHHOMY KOHJIEHCATOPY I10JICOE TIMHUIN
BTOPOIl, He3apsKeHHbIN KoHjtencarop. Haittu snepruto W, kotopasi Oy/ieT 3amacena
B KOH/IEHCATOPAX TOC/Ie X Hepe3apsiKi.

10.3.109 [M-3.1.25] JIBa O0JMHAKOBBLIX IJIOCKUX KOHJAEHCATOPA, OJNH U3 KO-
TOPBIX 3AII0JIHEH JUJIEKTPUKOM C JINIJIEKTPUIECKO ITPOHUIIA-

eMOCTBIO €, COeJINHEHBI KaK MOKA3aHO Ha PUCYHKE U 3apsizKEHbI
qo wHanpsizkennst Uy. Kakyto pabory A Hy»KHO COBEPIIHUTH, ITO-

ObI BBITAIIUTH JINAJIEKTPUIECKYIO IIJIACTHHKY U3 KOHJIeHcaTopa’ _<| [___..
eMKOCTb I1yCTOr0 KOHjieHcaTopa pasha C'.

10.3.110 -3.1.271 K ncrounuky ¢ JIC & nocienoBaTelbHO MOIKIIOUEHB]

JBa KoHzgeHcaropa ¢ eMkoctbio C7 u Cy. Tlocse 3apsiiki KOHIEHCATOPOB NCTOUHUK
OTKJIIOYAIOT, a MapaJlieJbHo KoHgeHcaropy C HOAKIIOYAIOT Yepe3 Pe3UCTOp Hesa-
PSPKeHHBIN KoHieHcaTop eMKocThio (5. Kakoe KomaecTBo TemioTsl () BBIIEINTCS
Ha pPe3ucTope B Ipolecce 3apsiakn Koujaercaropa C37

10.3.111 [B-11.50] OjHa U3 IJIACTUH HE3apsI2KEHHOI'O ILJIOCKOTO KOHIEHCATO-
pa OCBeNIAeTCs PEHTIEeHOBCKUMU JIy4YaMU, BbIPBIBAIONIMMU 13 Hee 3JIEKTPOHBI CO
ckopocTbio v = 10% M/c. DuexTponn! cobupaioTes Ha BTOpoit miactune. Yepes
KakKoe BpeMs (POTOTOK MEKJy TJIACTUHAMU ITPEKPATUTCH, €C/IN ¢ KayK/I0r0 KBaJI-
PATHOTO CAaHTHMETPA IIJIOIIAIN BBIPBIBAETCS exKeceKYHIHO . = 10" s1exTpoHoB?
Paccrosguune mex ity miaactudamu d = 10 M.
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]_[eHI/I, coZepzKalline KOHJA€HCATOPbI N I'aJIbBaHNY€-
CKHue 3JIEMEHTbI

¢ 10.3.112 [B-11.51] Kongencarop emkocTbio C' IpH IIOMOIIN EPEKIIOYATEIs
K mnpucoepnusaior cHaudasna K barapee ¢ DJIC &, a moToM K He3apsArKCHHOMY
KomjiencaTopy eMkocThio Cy. HaliTu 3apsi) q,, KOTODBIi NOABATCSA Ha KOHJIEHCATOPE

Co.

¢ 10.3.113 [B-11.52] OnpeaeanThb, KaKoil 3apsij ¢ IPOiier Yepes raabBaHOMETD
G upu 3ambikannn Kimoda K. Suadenne DJIC & u emxocru koujgencaropos C —
3aJIaHbI.

¢ 10.3.114 [B-11.53] OupenennTh pa3sHOCTb MOTEHIMAIOB MEXKIy TOUKaMu A
n B.

¢ 10.3.115 [B-11.54] OupenennTh pa3sHOCTb MOTEHINAIOB MeXK/y TOUKaMu A
n B. Tak:ke onpeaennTh pa3HocTh MOTEHITNAIOB MexK Ty Toukamu D n F.

< 10.3.116 [B-11.55] HaiiTu 3apsijipl KOHJIEHCATOPOB B 1IN,

& 10.3.117 [B-11.56] Oupenennts Hanpsizkenne Ha Konjencaropax Cp u Co.
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¢ 10.3.118 [B-11.57] OupeaeanTsb 3apsiibl KOHIEHCATOPOB B CXEME.

¢ 10.3.119 [B-11.58] HaiiTu 3apsijbl KOHJIEHCATOPOB B IIEMN. eMKOCTh KazKJ0I0
KoHJieHcaTopa paBHa (.

& 10.3.120 [B-11.60]1 Kakoe kosmuyecTBo Teria () BbIIEJUTCS B IEIN IPU T1e-
pekJroueHnn Kioda K u3 mnosioxkenns: 1 B mojoxkenue 27 Bee mapamerpsl 1emnn
IIPEJIIOJIATaIOTCI N3BECTHLIMI.

& 10.3.121 [B-11.59] Kakoe KOJIMYECTBO TeIlIa BBLIJICJUTCA Ha PE3UCTOPE C
corporuBienreM R 1ociie 3aMbIKaHus KJao4da K7 BHYTpeHHNM CONPOTUB/IEHIEM

barapen npeHedOpedb.

¢ 10.3.122 [B-11.61] Konjgencarop eMkocThio C', 3apsizKeHHBIN 10 PA3HOCTH 110~
TEHINAJIOB ¢, TIOJIK/II0OYaeTCs uepes GoJIbInoe conpoTusieHne K barapee ¢ DJ1C 5.
OrnpeiesinTh KOJIMYECTBO Telljla, KOTOPOe BBIJIECJIUTCS IIPHU 3apsjiKe KOHJIEHCATOPA
710 HaTpszKeHns 5.

¢ 10.3.123 [B-11.62] Konjencarop eMkocTbio C', 3apsizKeHHBII 10 HAIIPSI?KEHITs
4 &, pa3pszKaeTcs uepes pesncTop ¢ 6oJIbIINM compoTuBieHneM R u 6arapeto ¢ DJ1C
. OnpeiesnTh KOJMYECTBO TEILIa, BBIICJIUBIICECS MTPU Pa3PsIKe KOHICHCATOPA.
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¢ 10.3.124 [B-11.63] Kongencarop emroctbio C', 3apsizKEeHHBI 10 Pa3HOCTH

TIOTEHIINAJIOB ¢, HOJK/IIOUaeTCH depe3 HOJIbIIoe COPOTHBIIC- ]
@
ane K barapee ¢ J1C 5. OnpenesnTs KOTMIECTBO TEIIOTHI, _=.P§.$
KOTOPOE BBIJIEIUTCSI [IPU IIepe3apsijike KOHIeHcaTopa. C =g



llocTOgHHBINT TOK

Onpenenenus

Sakon Owma JJIs1 OJIHOPOJIHOIO YYACTKa, IIeIIN.

Saxon OMa IS TIOJIHOM IIEIIH.

Baxon OMa [1/1s1 HEOJHOPOIHOIO yJIacTKa, IIEIN.

[lepsoe npasuio Kupxroda (¢ BbIBOOM).

Bropoe npasuio Kupxroda (¢ BbBOIOM).

MormHocTh (mosHast, MOJIe3HAsT, TOTEPD ).

DJIEKTPUUIECKUIT TOK. YCI0BUs cylecrBoBanust. [eiicTBus.
Cuia Toka B 1 A.

© 00N OtE W

Hanpsokenne. DJIeKTPOIBUKYIIAs CUIA.

3axkoH OMa JJIsi OJHOPOJHOIO YYacTKa Ienn

10.4.1 BrniBecTu sKBHBaJIEHTHOE COIPOTUBJIEHUE JIJISI IIOC/IEI0BATEILHOIO CO-
eJIMHEHNs PE3NUCTOPOB conpoTuBaeHusaMu Ry n Ro.

10.4.2 BriBecTn 3KkBUBaJEHTHOE CONPOTHUBJIEHNE JIJIA MTapaJIIeIbHOTO COen-
HEeHNd Pe3nCTOPOB compoTuBaenuamMu R n Rs.

10.4.3 [B-12.3] I3 KycKa IpoBOJIOKH cOlpoTuBjieHneM 5 OM ¢JIeJIaHO KOJIBIIO.
['e ciemyer 1OACOEIUHUTD IIPOBOA, HOJABOJISIINAE TOK, YTOOBI COIIPOTHUBJICHHE
KoJIbIla paBHsIoch = 0,45 Om?

$ 10.4.4 [B-12.4] BprunciguTh o0Iee CONPOTHUBJICHUE

Y4dacCTKa LeIr MExK/1Yy TOYKaMU Au B. 4

10.4.5 [B-12.2] Ha cKoJIbKO paBHBIX YacTeil HyzKHO pas-
pe3aTh IPOBOAHUK conporuBaeHneM R = 25 OM, 4ToObI 1pu
HapaJiieIbHOM COeJUHEHNN 9THX JacTeil MoJIyIuTh conpoTupiaerne r = 1 Om?
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r)

B)

R) e)
K zamgage 10.4.7

¢ 10.4.6 [M-3.2.10] llenn, nsobparkenHnast Ha pUCYHKe, COCTaBjIeHa U3 4 ou-

HAKOBBIX PE3UCTOPOB comnpoTtunienneMm R =75 Om u

pesucrtopa R; = 1 Om. Ha knemmax AB nomnep:kuBa- R R R R,

eTcda nocrogannoe Hanpsizkenune U = 14 B. Hackoibko A
K

U3MEHUTCA CIJIa TOKa, TEKYIIEro depe3 pe3ucrop Ry, R e

nocJjie 3aMbikaHusi Kiroda K7 ColpoTuBaeHreM IIpo- ,r’s

BOJIOB 1 KJIIOYa IpeHeOpeyb.

¢ 10.4.7 [B-12.5] BeramcgnTb obImee COMPOTHBICHHE yUIACTKa e MeXKIy

roukamn A nu B. Conporusienne Kaxkaoro pesucropa paBao K. ConpoTus/ieHmeM

COeIMHUTEJILHBIX IIPOBOIOB HpeHe6peqb.

¢ 10.4.8 [B-12.6] [Ipn KakoM 3HAYEHUU T COIPOTUBJICHUST SJIEKTPUIECKUX 116~

4 A meil, n3MepeHHble MEXKJIy TOYKAMU
A un B, okaxKyTcst OJIMTHAKOBBIMU 1
2R1 |r 2R 2R] |r
KaKOBO HpI/I 9TOM IIOJIHOE COHpOTI/IB—
- D
8 1 B 1§

sgenne Rap?

& 10.4.9 [M-3.2.6] Kakoit Tok I; OKazKeT aMIIepMeTp B CXeMe, IOKa3aHHO! Ha,

pucynke? Kakoii Tok [y IoKakeT aMIlepMeTp, eCJId UCTOY-
HIK TOKa 1 aMIlepMeTp moMeHsaTh Mectamu? Ry = 20 Om, £ -3
Ry =40 Om, R3 = 60 Om, & = 10 B. BayTrpennnmu corpo-

TUBJIEHUsIMI HCTOYHMKA TOKa W aMIlepMeTpa IpeHedpedb.
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3akoH OMa aJ1d IMOJIHOI IIernn

10.4.10 [M-3.2.14] 3 KycKa oJIHOPOJIHOI MTPOBOJIOKN M3TOTOBJIEH 3aMKHY THIIT
KOHTYD, numerorniuii popmy kBajpara ABC D. Bartapero noik/odaioT cHadasia K
BepmnHaMm KBajpaTta A n B, a 3atem K Bepimnam A u C. B nepBom ciiydae cuiia
TOKA, MTPOTEKAIONIEro Yepe3 DaTapelio, oka3biBaeTcsa B m = 1,2 pasza 00JbIIe, YeM BO
BropoM. Onpeie/inTh BHyTPEHHEe CONPOTUBJIeHNE OaTaper 1, eCjiu U3BECTHO, ITO
COIPOTUBJIEHNE TIPOBOJIOKH, N3 KOTOPOIl M3rOTOBJIECH KBaJipaT, paBHo R = 4 Owm.

& 10.4.11 M-3.2.16] Barapes ¢ 9JIC & = 2 B u BHYTPEHHUM COIPOTHBJIE-
nueM r = (0,1 OM npucoejinHeHa K Ielu, 1300parKeHHOi

Ha pucynke. ColpoTHBIIEHNE KaryKJIOI'0 13 PE3UCTOPOB
R =1 Owm. Haiitu nanpsizkenne Uyyy Ha KiiemMMax OaTa-
pen. ConpoTuB/IeHNEM BCEX COCIUHUTEIbHBIX IIPOBOJIOB

npeHedpedb.

10.4.12 [B-12.14] l'asibBaHMYECKUIT 9JIEMEHT JIa€T HA BHEIIHEE COIPOTUBJICHIE
Ry =2 Owm 1ok I1 = 0,25 A. Exxenu BHennee conporuyenue oyjer Ry = 7 Owm,
TO ayieMeHT gaer Tok I, = 0,1 A. Kakoit Tok [xs OH JaeT, ecjii ero 3aMKHYTb
HAKOPOTKO?

10.4.13 M-3.2.1]1 Ucrounuk ¢ DJIC & = 50 B u BHyTPEHHHM COIPOTHBIIE-
HueM r = 1,2 OM J0/2KeH [UTaTh JyToBYIO JaMIly ¢ conporuBienueMm R = 6 Ow,
TPeOYIOINIYIO JjIsi HopMaJbHOro ropenust Hanpsizkeauss U = 30 B. Onpenenurb
colpoTuBjeHne Ry pe3ncTopa, BBEJEHHOTO MOCAEI0BATEILHO B IEIb JIAMIIbI JIJIsd
ee HOpMaJIbHOI'O NOPEeHUsI.

¢ 10.4.14 M-3.2.11] B cxeme, nmokasamHoil Ha PUCYHKE, PE3UCTOPLI MMEIOT
cornporusyieansd Ry = 1 Om, Ry = 2 Om. Onpejie- f/

JINTb BHYTPEHHEE CONPOTHUBJIEHNE DaTapen r, ecin

U3BECTHO, YTO IIPU Pa30MKHYTOM KJjoue K depes R -4 Ry
pesucrop Ry nporexkaer Tok Iy = 2,8 A, a npu 3a- T

MKHYTOM KJitoue K depe3 pesuctop Ry nporekaeT
ToK [y = 1 A.
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¢ 10.4.15 [B-12.15] BakyyMHBIIl a0 MOAKJIIOYEH K MCTOUYHUKY IOCTOSTHHO-
ro manpsizkenus ¢ DJC & = 200 B. Ilpu 3a-
MKHyTOM KJode K 1ok depes anoxn [y = 0,2 A.

KakoB Oyner ToK 4epe3 MO, €cau KJrod K
pasoMKHyTh? CompoTujieHue pesucropa R =
1000 Owm. st maHHOTO JMOJIa CIJIa, TOKa IIPO-
HOPIMOHAJIbHA PA3HOCTH MOoTeHInag 0B U Mex 1y
anojioM n katonoM, ecom 0 < U < 300 B.

3MmepeHne ToKa 1 HaIIPsizKeHU

10.4.16 [B-12.7] AMuepmerp paccuuTaH Ha MaKcuMaJ/bHbIIH TOK [y. Ero co-
npotusjaecHue pasao R4. Kakoe comporusiienne Ry, HaJ0 BKIIOYATDH MapaiebHO
aMIIepMeTPy, YTOOBI UM MOYKHO OBLIO U3MEpSITH TOK B M pa3 O0JIbIInii?

10.4.17 [B-12.8] BosmbT™MeTPOM MOXKHO U3MEPATH MaKCUMAIbHOE HAPSZKEeHNe
Up. Ero conporusiienue pasno ;. Kakoe conporusiienue [?; Hajlo BKIIOYUTb
MOCJIEJIOBATE/ILHO C BOJIBTMETPOM, YTOOBI MOXKHO OBLIIO U3MEPSTh HAIIPSIYKEHIE B N
pas 6oJibIe?

10.4.18 [M-3.2.2] DeKkTpudecKas Iellb COCTOUT U3 PE3UCTOpPa ¢ COIPOTUB-
jgennem R; = 10 OM u MCTOYHHKA C BHYTPEHHUM coupoTupieruem r = 2 Owm.
Hanpskenne #a pe3ncTope m3MepsioT BOJLTMETPOM, BHyTPEHHee COIMPOTUBJIE-

Hue koroporo 1, = 20 Om. Oupenesnth nokaszanue U BosabrMerpa, ecin /1C
@
ncTouHnKa & = 26 B.

¢ 10.4.19 [B-12.1] B cxemy BKJIIOUEHBI JBa MHKPOAMIIEPMETPa U JBa OJIUHAKO-
P BbIX BoJibTMeTpa. [lokazanust MUKpoaMIIepMeTpOB:

U @ @ I; = 100 MxA u I, = 99 MKA, nokazanne BOJIbT-
Merpa U; = 10 B. Haiitum noxkazamnne BTOPOro

g @ @ BOJIbTMETpA.

10.4.20 [B-12.9] Nmeerca npubop ¢ nenoit jgenenuss Iy = 10 MxA. Ilkasa
npubopa umeet n = 100 gesiennii; BHyTpeHHee conpoTusienne mpudopa 7 = 50 Owm.
Kaxk u3 sToro npudopa cjiesarh BOJIBTMETP € IPEJICJIOM U3MEPEHUsT HAllPSIXKEeHUsT
Uy = 200 B mwm mumammepmerp ¢ mpejenom n3Mepenns Toka [y = 800 MA?
(OnpenesnTh 3HAYEHUS JOMOTHATEIBLHOTO CONMPOTHBICHNA R, n mynTa Ry).
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10.4.21 [B-12.10] K ranbBanomerpy ¢ couporusieruem r = 290 Om npuco-
CJIMHUJIN TIYHT, MOHUZKAIONIII 1yBCTBUTEILHOCTD rajibBaHoMeTpa B 10 pa3. Kakoii
PE3UCTOP HAJI0 BKJIIOYATH I0CJIEI0BATEILHO C IIYHTUPOBAHHBIM T'aJIbBAHOMETPOM,
9T00OBI O0IIee COIPOTUBJIEHIE OCTAIOCH HEU3MEHHBIM !

$  10.4.22 [M-3.2.18] Ecin BoabTMETp, UMEIONNI KOHEYHOE COIPOTUBJICHIE,

MOJIKJIIOYEH Tapaslie/IbHO pe3ncTopy R, TO OH NMOKa3bIBAET I

——

nanpsizkeane Uy = 6 B, ecyim mapaJuienbio pesucropy Ra,

To — Hanpstkenne Uy = 4 B. KakoBbl OyayT HanpsKeHus I E
L
Vi n V5, Ha pesucropax, ecjii BOJBTMETP HE MOJK/II0YaTh ! L
Ce
DJIC 6atapen ¢ = 12 B, ee BHyTpenHee CONPOTHBJIEHNE TPEHEOPEIKIMO MAJIO.

10.4.23 [B-12.13] Kaky1io JI0mycKaroT OTHOCUTENLHYIO OMUOKY B U3MEPEHUH
9/1C ncToynmnKa TOKa, €CJIU MPUHUMAIOT MMOKa3aHUs BOJIHTMETPA, MPUCOEINHEH-
Horo K ero mnoJjmocaM, 3a DJC? Conporusienne ucrounuka toka r = 0,5 Ow,
conporusienne BosbT™MeTpa R = 200 Owm.

10.4.24 [B-12.11] Couporusienne ammnepmerpa R = 0,04 OMm, a MakcuMaJIb-
HBIIT 9JIEKTPUYECKUI TOK, KOTOPBIII MOXKHO W3MEPHUTh 3TUM Tipudbopom, [ = 1,2 A.
OrnpegenTsb cedeHne MemIHOro mpopoja JanHoil £ = 10 cM, KOTOpbIi HY?KHO
MOJIK/IIOUNATH K aMIIEPMETPY, YTOOBI MOXKHO OBLJIO U3MEPUTH ITUM TPUOOPOM JIEK-
Tpidecknit Tok Iy = 6 A. YieabHoe conporusiaenne mean p = 1,75 - 1078 Oum - m.

10.4.25 [B-12.12] IIpucoennHenne K BOJILTMETPY HEKOTOPOI'O J00aBOUHOIO
COTIPOTUBRJIEHUS YBEJINIUBAET IIpejie/l N3MepeHns HallpsizKenusd B n pa3. Apyroe
JI00aBOYHOE COIPOTUBJICHUE YBEJIUUMBAET IIPEJie U3MEePEHUsd BOJIbTMETPa B M
pa3. Bo ckoIbKO pa3 yBeImdunTcs mpeaea m3MepeHuii BOJIbLTMETPa, €CIN BKIIOUUTD
MIOCJIE/IOBATEIHLHO ¢ BOJILTMETPOM 3TU JIBa CONPOTUBJIEHUA, COEIMHEHHIbIE MKy
co0oIt napaJLIebLHO?

& 10.4.26 M-3.2.15] Ilpum BKIIOUEeHHH HTPUOOPOB IO CXEMe, M300parkKeHHOI
Ha [IEPBOM PUCYHKE, aMIIep-

1‘ 1l
! I METp ITOKa3bIBaeT TOK [1 =
R o 1,06 A, a BoabT™MeETD — Ha-
0 @ —F npsizkenne Vi = 59,6 B. [Ipn
v) @ BKJIIOUCHUN TEX YKe IIPr0o-
Puc. 1 Puc.2

POB 110 CXeMe Ha PUC. 2 aM-
nepMmeTp nokasbiBaeT Tok [r = 0,94 A, a BosbTMeTp — Hanpsizkenue Vo = 60 B.
OnpeeMTh COMPOTUBJICHUE pe3nucTopa R, cunTas HalpsiKeHUe Ha 3a’KIMax
Oarapen HeM3MEHHBIM.
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10.4.27 [B-12.17] K bOarapee uepes nepeMeHHOe COPOTHB/IeHNE R O IKTI0UeH
BOJTBTMETD. B conporupienne R yMEeHBIINTH B 3 pa3a, TO MOKa3aHUs BOJBTMET-
pa BO3pacTyT B 2 pa3a. Bo CKOJIbKO pa3 M3MEHATCs TTOKa3aHus BOJLTMETPA, €C/IN
conporuiienne R yMeHbINUTE J10 HyJisi? CONpoTUB/ICHIEM UCTOYHUKA ITPEHEOPEUb.

& 10.4.28 [Ers] Tpu oMHAKOBLIX PE3UCTOpPa U JIBA OJMHAKOBBLIX HJ€AIbHBIX
JINO/a BKJIIOUEHDBI B 9JIEKTPUIECKYIO Mellb, MOKA3aHHYIO Ha PUCYHKE, W ITOJIKJIIO-
JeHbl K aKKyMYyJIATOPY B TOUKax B n
C'. CouporupjeHne JI10I0B B IPSIMOM
HalpaBJIeHIN PaBHO HYJIIO, CHJIa TOKA

JIJIs JIMOJI0B B 0OPATHOM HaIlPpaBJIEHIH

paBHa HYy/10. [loKazanms ammepmeTpa

paBubl 4,5 A. Onpejiesiure culy TOKa 9epe3 aMIepMeTp T0C/Ie CMEHbI TOJIPHOCTH
MOJIKJIFOUeHNS aKKyMyJasTopa. Hapucyiite SKBUBaJIeHTHbBIE 3JIEKTPUUIECKIE CXEMbI
JUIST IBYX CJIy9aeB MOJKJIIOUYeHNs aKKyMyaaTopa. Onupasich Ha 3aKOHBI 9JIEKTPO-
JMHAMUKH, MTOCHUTE CBOI oTBeT. COonmpoTHB/IeHNeM aMIIepMeTpa U BHYTPEHHUM
COIIPOTUBJIEHNEM AKKYMYJIATOpa MpeHedpedb.

KOHL[EHC&TOPI)I B HIelldX ITOCTOAHHOI'O TOKa

10.4.29 [M-3.2.12] DjeKTpuIecKas cXeMa COCTOUT U3 I0CJIe0BATEILHO CO-
eIMHEHHBIX pe3nucTopa ¢ conporupiaenneM R = 10 OwM, Korgencaropa u darapen ¢
BHYTpPEHHUM conporusjienneM 7 = 5 Owm. [lapaJjiessbHo KOHIEHCATOPY TTOJIKJTIO-
YUJIN PE3UCTOP ¢ cornporunjiennem Ry = 5 Om. Bo ckosibko pas m m3MeHuTCH
SHEPrust KOHJEHCATOPA TOCIe TOTO, KaK HaIPsIyKeHne Ha HEM CTAHeT TOCTOSHHBIM !

¢ 10.4.30 M-3.2.17] B cxeme, nokaszannoit na pucynke, riae Ry = 60 Owm,
Ry = 20 Om, R3 = 40 Om, R4 = 20 Owm, barapero u J-

KOHJIEHCATOP TTOMEHSIN MecTaMi. Bo CKOJIbKO pas3 o n3-
MEHHUTCs TP 9TOM 3apsij] KoHjieHcaropa? BHyTpeHHIM

COIIPOTHUBJIEHEM OaTapen IpeHeOpedb.

10.4.31 [B-12.35] [L1ockuit KoHjaeHCcaTOP € MJIACTHHAMU KBaPATHON (POPMBI
pasmepamit @ X a = 0,2 x 0,2 M? n paccTogHIeM MeKLy IJIacTHHAME d = 2 MM
npucoe HeH K nosocaM ucrounnka ¢ DJIC & = 750 B. B mpocrpancTBO MexK Ly
IJIACTHHAMU C MOCTOSHHOM cKOpocThio v = 0,08 M/C BBOJAT CTEKJISTHHYIO TLIa-
cTUHY ToJinuHON h = 2 mMm. Kakoit Tok Oyjer mpoTekaThb IpU 3TOM B Ienn?!
JusnekTprudecKasi IPOHUIIAEMOCTDb CTeKJIa € = 7.
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¢ 10.4.32 [B-12.36] Ha cxeme emroctnh Komjencaropa Co = 10 Mx®, compo-
TuBJeHne pesucropa R = 2 kOw, IIOM@/Ib JIACTUH KOHJIEHCATOPA eMKOCThIO

. . C1 S = 100 cm? a paccrosgHnme MexxiIy HUMH d =

!+ 'Cl -[ 5 MM. PenTrenoBckuit nzjiydaresb, KOTOPbIT HOHU3M-
U C, R DYyeT BO3JyX Mexkjy oOkyajxamu Komnjencaropa Cf,
T— -I- cozaer w = 2 - 10'? map nocuresneit 3apsna 3a 1c B
1 M3, Bapsa HocuTesel paBeH 31eMeHTapHOMY 3apsLy

le|] = 1,6 - 1071 Kii. Bee o6pasobanmble 3a eMHUILy BpeMEHI HOCHTEJIN 3apsla
JoJ1eTaloT J0 miactul Konjgencaropa C. Onpenennts 3apsia Ha KoHjgeHcaTope Cf.

¢ 10.4.33 Haueprure 3KBUBAJIEHT- l;g;\t

HYIO CXeMy K IeIH, n300parkKeHHOl Ha Cy Cl_,_ L
pucynke. Haiiiure HanpsizkeHus Ha BCex ¥t —%—| h ¥y T
KOH/JIeHcaTopax. Bee nojnucanibie Ha __(_(:'_:”

cxeMe BeJIMYUHBL CUNTATh U3BECTHLIMU. ¢ > C3

| |

I

¢ 10.4.34 B sjekTpuueckoil Ienm, cxemMa KOTOPOi m300parkeHa Ha pUCYHKE,
@

DJIC Gartapen s1eMenToB ¢ = 10 B, conpoTHBIICHNS BCEX PE3UCTOPOB OJIMHA-

KoBbl 1 paBHbl R = 50 Om. EMKocTH BCcexX KOHIEHCATOPOB TOXKE OJIMHAKOBLI
1| || | = . Haii -

1 I ] u pasubl C' = 1000 n®. Haitaure 3a

C( Cl C3 PsiJibl Ha 0OKJIAIKAX KOHJIEHCATOPOB,

€CJIM M3BECTHO, UTO MPHU KOPOTKOM 3a-

—{®a H R f—1 #a MBIKQHUU OaTapen cuja TOKa B HaTa-
@ pee yBesmmauBaerca B n = 10 pa3. Co-

-g |AL IIPOTUBJIEHNEM COETUHUTETbHBIX TPO-
|
|| BOJIOB ITPeHEOPEYb.

10.4.35 [B-12.37]1 K ucrounnuky toxa ¢ SJIC & = 90 B noak/mounn miockuii
KOHJIEHCATOP € BO3IYIIHBIM IIPOMEXKYTKOM. [Loma s Kaxkaoil mIacTHHbI KOHIEeH-
cartopa S = 0,5 M?. [lnacTunbl COMMZKAIOT TaK, YTO PACCTOSHEE MEKILYy HUMH
MeHsieTcst Bo BpeMenn 1o 3akony d(t) = do/(1+at) rae dg = 0,1 M, a = 5¢™ upn
9TOM Yepe3 UCTOYHNUK TOKa TeUeT MOCTOAHHBII TOK. OUpene/nTh ero BeJNInHy.
BHyTpeHHIM CONMPOTUBJIEHHEM MCTOUYHIKA TOKA MPEHEOPEUb.

¢ 10.4.36 [B-12.38] Omnpenenntsb 3apsya () na kougencarope C' = 2 MO,

BKJIIOYEHHOM B II€Ilb ITOCTOSIHHOIO Toka I = 3 A, —
Ry = 100 Om, Ry = 200 Om. Ha kaxoii miactuHe ; c R
KOH/IEHCATOPa 00pa3yeTcs MOJIOKUTEIbHBIN 3apsiT! > ik { __+H—+—

R
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—C:TL—.:— ¢ 10.4.37 [B-12.39] OnpeennTs 3apsi KOH-

Ry € R, nencaropa B cxeme. COIPOTHBIICHUS PE3UCTO-
Rl pPOB Rl = RQ = Rg = R4 = 20 OM; S,HC

R, # = 500 B BHyTpeHHee COIPOTHBJICHIE HC-

— Lér Tounuka 7 = 10 OM; eMKOCTb KOH/IEHCATOPA

I’ C =10 MxD.
& 10.4.38 [B-12.40] OupeneanTh HAIPSZKEHIE Ha, KOH- C, - ,[Cz
nencaropax Cp u Cy B cxeMe, eCJii U3BECTHO, 9TO IIPU b R e

3aMBIKaHUI PE3UCTOPA C COIpoTuBiIeHneM R nakoporko $———1{ 1
TOK 4epe3 baTapero Bo3pacTeT B 3 pasa. IC darapen

&
paBHa &, }:_
Ci a (C; & 10.4.39 [B-12.41]1 OnpeennTs pas-
HOCTH [TOTEHIUAJIOB MEKJY TOUKAMIU
Ry 6 R
T —4 a1 0 BcxeMe. Bee obozHadennbie Ha,
€ - PUCYHKE BEJUYUHLI CYUTATL U3BECT-
h HBIMIL.
i _=;
& 10.4.40 [B-12.42] OnpejenuTh 3apsjibl BCEX 2R g R d

KOHJIEHCATOPOB B cXeMe. BHYTPEeHHUM COIPOTHB-
JleHneM OaTapen npeHedpedb. Bece obo3HaueHHbIE C

A
Ha PUCYHKE BEJIMYNHBI CHUTATb N3BECTHBIMMU.
- 3C |2C
< 10.4.41 [B-12.43]

OrnpeenTs 3apsiji, IPOTeKaomnii depe3 Ko K 1pu
ero 3aMbIKaHUN (CMOTPH PUCYHOK CJieBa). BHyTpeHHIM
colIpOTUBJIEHNEM DaTapen peredpedb. Bee nomnucannbie
Ha PUCYHKe BEJUYNHBI CUNTATH U3BECTHLIMU. HauepTuTh
JIBE 9KBUBAJIEHTHBIE CXeMbl (JIJIsl CJIydasi OTKPBITOrO 1

3aKPBITOTO KJIOUA).




IIpaBuia Kupxroga 78
ITpaBuna Kupxroda
& 10.4.42 [B-12.19]1 Ompenennts DJIC & u BHyTpeHHEE 8==
COILIPOTUBJICHIE Darapen I, COCTABICHHON U3 JABYX IIapaJi- 7

P o

JIEJIbHO COEJIMHEHHBIX UCTOYHNKOB. D/1C n BHyTpeHnnue co-
IIPOTUBJICHUA NCTOYHUKOB CUYUTATH U3BECTHBIMU.

& 10.4.43 [B-12.20] BosibT™MeTp, 0/1COeIMHEHHDINH K MOII0CAM HCTOYHUKA TO-

_®_ Ka, BXOJSIIEr0 B COCTAB HEM3BECTHOI IENM, IMOKA3bIBaeT
U = 6 B. Onpeje/inTh BeJIMUNHY W HalpaBJIieHUE TOKa,
@
e IIPOTEKAIONIEero Yepes neTounnk, ecan ero /1C & = 4 B,
e r a BHyTpenHee conporusenne 1 O,
]
< 10.4.44 [B-12.21] Tpu ncrounuka Toka ¢ DC % |
1N

“1 =308, & =6,0B, & = 4,5 B u BuyTpennum
conporunjieaneM ;1 = 0,8 Om, 79 = 1,2 Om u r3 =
1 Om coegunensl B nemb. Oupeienre HAIIPSIKEHUST Ha

&, 3

IIOJIIOCaX KazKA0I'0 UCTOYHHUKA.

& 10.4.45 [B-12.18] Oupegermts D/AC & u BHYTpeH-
Hee cOlpoTHUBJIeHNE OaTapen 3j1eMeHToB, ecin I/ C KaxK-
Joro syieMenTa 2,2 B, a BuyTpennee conporunienue 0,8 Ow.

—

& 10.4.46 [B-12.16] B cxeme & = 12 B, &3 = 6 B, Ry = 4 Owm, ToK B

sjekTpudeckoii ermm [ = 1 A, BHyTpeHHee

18 ..E_
y COINPOTHUBJIeHNEe UCTOUHUKOB: 1 = 0,75 Owm
B r] 1 r; A ’ s

R, ro = 0,25 Owm. OnpejienTh HalpszKeHNe

— 3 MexkJy ToukaMu A u B.

$  10.4.47 [M-3.2.19] B cxeme, OKa3aHHOI Ha PUCYHKe, HAIIPSZKEHIE Ha KJIEM-

Max uctounnka U = 100 B, conmporupienus B 1enu
Ry = 101 Om, R = 100 Owm. OrnpeieiuTh BeJIMINHY
Toka [, mporekaroriero mo npopogunky AB. Compo-
TUBJIEHUEM IOJIBOJISIIIIX IIPOBOJIOB, IPOBOAHNKA AB 1

Re a4 R

R R

BHYTPEHHUM COIPOTUBJIEHNEM HCTOUYHUKA ITpeHedpedb.

|1'
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¢ 10.4.48 [M-3.2.4] JIBa raabBaHUYECKUX JIEMEHTA, 9JIEKTPO/IBI-
JKYIIHe CHIIBI KOTOPhIX &1 = 2 B u &5 = 1 B, coemHeHbI 110 cxeMe,
yKazaHHoit na pucynke. [Ipn kakom 3navenun conpotusjienns R Tok
gepe3 rasbBanmueckuil siuement ¢ JIC &5 He noiiger? BayTpennee
conpoTuBieHne saementa ¢ SJAC &, pasno r; = 1 Om.

o . e
& 10.4.49 B sjeKkTpHuecKoil cxeMe, MOKa3aHHOI Ha PUCYHKE, H3BECTHBI ¢ | =

30 B, & = 60 B, &3 = 80 B. Co-

IIPOTHUBJICHUST PE3UCTOPOB PaBHbI R = %ﬁl % .Igé

130 Om, Ry = 100 Om, R3 = 150 Owm, H]R’ R
R, =200 Om, R5 = 80 Om. Cuia Toka %”3 Rs 7 2[]
I5, TeKyIero 4uepe3 MATHI PE3UCTOP, L {1

pasra 0,206 A. Haiitu Toxkn Ha ocTasib-
HBIX yuyacTKax nenu Iy, Io, I3, I4. Haiitn
3JIEKTPOJBIKYIIYIO CHITY & 4. BHyTpen-

QN
&

[

HUM COIPOTUBJICHHEM HCTOYHUKOB ITPeHEOpPEeUb.

Ealy

< 10.4.50 M-3.2.5] B cxeme, nokasannoil Ha

ﬁl E;

P pucyake, & = 10 B, R; = 20 Om, Ry = 40 Owm.
A []RQ Yemy pasua DJIC Broporo ncrouHnka 9, ecin
TOK 4epe3 amiepMerp He Teder?! Bryrpenrmmn

COIPOTHUBJIEHUSIMU NCTOYHUKOB ITPEHEOpPEeUb.

& 10.4.51 M-3.2.7]1 B nens BKIIOYEHBI JBa NCTOYHIKA
¢ DJIC &1, &5 1 BHYTPEHHUMH CONPOTUBJICHUSIMI T'1, T9
COOTBETCTBEHHO, U TPH OJMHAKOBBLIE PE3UCTOPA, COIPOTUB-
jgennem R. IIpn kakoit Benmnumne R 3nadenus ToKoB [1 1

I ByyT paBHBL IpyT IpyTYy?

@
MI GaTapesMu ¢ 1 TpeMsl paBHBIMH CONPOTHBJICHUAME R = Rl e

¢ 10.4.52 [M-3.2.8] llenb obpasoBaHa JABYyMsI OJMHAKOBLI- ¢4 E : 2]
p

0,5 Owm. IIpu KaKoMm 3HAYEHUU T BHYTPEHHErO COIMPOTHUBJICHNUS

KayKJI0ii 13 Darapeil HalpszKeHne MeXK 1y Toukamu 1 u 2 Oyuer
pasuo DJIC barapeii? E

¢ 10.4.53 M-3.2.9] B cxeme, mokaszaHHON Ha PUCYHKE,

110/100POM BEJIMYUHBI CONIPOTHUBJICHUS [y JI0OMINCH TOTO,
4TO TOK [ cTajl paBeH HYJ/IIO. deMy paBHO BHYTpPEHHEE

COLIPOTUBJIEHNE T 11ePBOil bartapen, ecin &) = 2 B, &5 =
1.,5B, R=250M R =9 OM?
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10.4.54 [M-3.2.13] barapes u3 JiByX 0JJMHAKOBBIX TaIbBAHUIECKUX 3JIEMEHTOB,

COEJIMHEHHBIX TI0C/Ie/IOBATEIbHO, HAIPyKeHa Ha, BHerrHuil pesucrop R = 2 Ow,

Jepe3 KOTOPBII 3a HeKoTopoe BpeMms mporekaeT 3apsan Q1 = 20 Ku. Kakoii

BEJIMYUHDBI 3apA/] QQ [IpoTed€eT 3a TO 2KE BPEMs 9€PE3 Ka}K,ZLbeI QJIEMEHT, €CJIN

UX COEIMHUTH IapaJijie/IbHO U HAarpy3uThb Ha TOT ke pesuctop?! BHyTpenHee

conpoTuBJieHne Kaxjoro saementa r = 0,1 Ow.

¢ 10.4.55 [B-12.28] /IBa HCTOYHMKA TOKA, HME-
IOIIEe OJINHAKOBOE BHYTPEHHEE COITPOTHBJICHUE
r = 0,5 OM, HOJIK/IIOUEHbI K PE3UCTOpaM, KarK-
NIl 13 KOTOPBIX nMeeT conporuBieHne K. 9J1C
&1 1 &5 UCTOYHIKOB TOKA COOTBETCTBEHHO PaB-
ubl 12 B u 6 B. Oupenenmurs conporupienne R,
pu KotopoM ToK B nenn ABC'D ne Teuer.

4 B
3 o] &
r r
D C

¢ 10.4.56 [B-12.33] Ucnoman3ys npasmia Knpx-
roda, olpeie/InTh 00IIIee COIPOTUBICHNE TIEIIN.
Conporusiienusi Ry, Ro u R3 cauTarh n3BecT-

HBIMU.
& 10.4.57 [B-12.30] Oupepennts TOK I, IpoTeKa- i &, r
IONTUIT Yepe3 pe3ncTop ¢ conporusienneM R. Buyt- _|}.f_3g"
pernHee COMPOTUBJIECHNE UCTOTHUKOB OJIMTHAKOBO U i G, r
paBuo r. JIC MCTOYHUKOB CUUTATH M3BECTHBIMU
(eM. PHCYHOK). —é__

¢ 10.4.58 [B-12.31] Yemy paBHO TOKa3aHUE
BoJIbTMETpa B cxeme? BosibTmeTp cantaTh njeasb-
HBIM, T.€. HMEOIIIM OYeHb OOJIBIN0e COMPOTUBIIE-
Hiue. BHYyTpeHHUM CONPOTUB/IEHIEM NCTOTHUKOB

gl'll :RI: —
R
& '| A 2
& 6
O ey 1peHedpedb.

¢ 10.4.59 [B-12.32] DjeKkTpudecKas Ielb CO-
OpaHa U3 TpeX OJMHAKOBBLIX BOJIBTMETPOB U TPEX
OJINHAKOBBIX Pe3ncTopoB. IlepBrIil BoJbTMETD 110-
kasbiBaeT Uy = 10 B, a Ttpernit U3 = 8 B. Yro
[IOKa3bIBAET BTOPOIl BOJILTMETD?
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I
R, R, & 10.4.60 [B-12.29] IIpu KakoM 3HAUEHUU &
R TOK Uepe3 COIpoTuBJeHne R OyneT paBeH HY-
& &, /107 BHYTpEHHUM COIPOTHUBJICHIHEM NCTOYHIKOB
'I' g'i' T npeHedpednb. SHAUCHUS MTOIMICAHHBIX BEJIMINH
| CYUTATH U3BECTHBIMU.

¢ 10.4.61 [B-12.34] B nsobpakeHHoit Ha pu-
CYHKE 3JICKTPUYECKON eI COPOTUBJICHIS Pe-
3HUCTOPOB R1 =1 OM, RQ = Rg = R4 = R5 =
2 Oum, & = 22 B. OnpenesnTs CuIy ToOKa, Ha
yaacTke AB. BHyTpeHHIM COIPOTUB/ICHIEM HC-

TOYHHKA IIpeHeOpeUb.

Pabora u momuaocth Toka. KII/I

10.4.62 HaiiTu oO11yro BblJIe/IsIEMYI0 MOIIHOCTB JIJIsl IIOCJI€0BATEIbHO CO-
eJINHEHHBIX PE3UCTOPOB CONPOTHUBJICHUAMU R 1 Ry, MONK/IIOUEHHBIX K YIACTKY C
nanpszkennem U.

10.4.63 HaiiTu oO11y1o BbljIe/IIeMYIO MOIIHOCTD JJIsI IIapaJsljieJIbHO COeMHEeH-
HBIX pe3ncTopoB Ry n Ry, MOAKIIOUEHHBIX K YIaCTKY ¢ Hampskenuem U.

10.4.64 Boisectu dopmyiy st pacdera notepb B JIDII (Hafitu Phoreps)-
IsBectHo nanpszkenne Ha ydactke U, mojasaeMasi MOIHOCTE PP, COPOTUB/ICHNE
poBOJIOB K.

10.4.65 [M-3.2.20] IIpu nojk/rodeHnu K darapee MO0YepeIHO JIBYX COIIPO-
tuBjennit Harpy3sku R; = 4 Om u Ry = 1 Owm BbLjessieMast B HIX MOIIHOCTD
oKazaJsiach ojHaKoBoil n pasuoit W = 9 Br. Yemy pasna DJIC & 6arapen?

10.4.66 [M-3.2.36] Hanpsikenune Ha 3a:KmMax reHepaTopa MOCTOSHHOIO TOKa,
Uy = 220 B, a na zaxxkumax narpysku U; = 210 B. Onpegenurs mormnocts Py,
BBIJIEJISIONTYIOCS B IMHUU MEXKTy T€HEPATOPOM 1 OTPeOnTe/1eM, €CJIn HOMUHATHHAS
MOIIHOCTh HArPY3KNW TPHW HallpsyKennu Ha Heil, pasaoM Uy, coctaBiger P =

10 kBr.

10.4.67 [B-12.25] AKKyMy/ITOp ¢ BHyTpeHHUM contporupienuem r = 0,08 Om
npn Toke [1 = 4 A oTmaer BO BHENIHIOIO Ienb MomnHocTh P = 8 Br. Kakyro
MOIIIHOCTEL P 0TJ1aeT OH BO BHEIHIOO Ielb Ipu ToKe [y = 6 A7
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10.4.68 [6-12.23] McTOYHHUK IIOCTOSIHHOT'O TOKa, ¢ BHYTPEHHUM COIIPOTHUBJIC-
Huem r = 1 OM 3aMKHYT B [IEPBOM CJIydae Ha Pe3UCTOp C COIPOTHUBIIeHHEM R, a BO
BTOPOM CJiydae — Ha 4 TaKUX »Ke Pe3nCTopa, COeJMHEHHBIX IapaJuiesbHo. Orpe/ie-
JINTH CONPOTHUBJICHNE R, €CJi MOIIHOCTD, Bblje/isieMasi B HArPYy3Ke, B IIEPBOM U BO
BTOPOM CJIy4asX OJHa U Ta JKe.

& 10.4.69 [B-12.24] [Jana sjekrpudecKasl Iellb, COIAEP- 1.8 r
Kamas ncroanuk DJIC & ¢ BHyTPEHHIM COIPOTUBIICHH- "

eMmr. K NCTOYHUKY IIOAKJIIOYCHO BHEIIHEE COIIPOTHUBJICHUE | E::R _

R. HaitTn moJ1e3Hy10 MOITHOCTD, MOJTHYIO MOITHOCTD TN,
MottHOCTE toTeph n KIT/I nemnmn.

10.4.70 [B-12.22] OnpeesinTh Maccy MeJu, HY»KHOI JI/IsT YCTPORCTBA JIBYX-
1poBoHOMN JimHuK JjuHoi £ = 5 kM. Hanpsizkenue Ha mmHax craniuu U = 2,4 kB.
[IepenaBaemasi morpeduTtesto morHocTh P = 60 kBr. lonmyckaemasi rorepst Ha-
npsizkenus: B posojiax pasha 8%. Ilnornoers mMean d = 8,9 - 103 xr/m3, yaenbhoe
corporusienne p = 1,7-107% Om - m.

10.4.71 [B-12.26] DiekTpoMorop muraercs ot barapen ¢ DJIC & = 12 B.
Kaxkyto momuocts N pasBuBaeT MOTOD IIPHU IMPOTEKAHUN 110 €ro 0OMOTKE TOKa
I =2 A, eciin Ipu 1IOJIHOM 3aTOPMAaYKUBAHUN SKOPSI 110 IelH TedeT ToK [y = 3 A?

10.4.72 [B-12.27] Yemy pasen KII/ sysiekTpomoTopa, eciim Ipu BKJIIOYEHIH
€ro B CeThb IOCTOSTHHOTO TOKa TOK [y = 15 A, a B ycTaHOBHUBIIIEMCSI PEXKIME TOK
cumxkaerest jjo I =9 A?

& 10.4.73 [M-3.2.21] Jlammouka HakaJ MBaHUs BKJIIOUYEHA B IEllb, TOKA3AHHYIO

na pucynke. DJIC HCTOYHIKOB B cxeMe paBHbl ¢ = 3 B E,,
¥

n &5 = 4 B. lIx BHyTpeHHHE CONPOTHBJIEHHS COOTBET- FI
crBeHHo 11 = 2 Om u r9 = 1 Owm. Haiitu MomHocTh
W, BBIIEISIONIYIOCS B JIAMIIOUKE, €CJIM M3BECTHO, UTO IPU

HallpsizkeHuu Ha Jiamiodke U = 6 B B Heil BbllessieTcs _ 1
morHocth W =9 Br. VI3MenenuneMm conpoTuBjieHns] HUTH EE,F;-
JIAMIIOYKH B 3aBUCHMOCTH OT TeMIepaTypbl IpeHeOpeyb.

10.4.74 [M-3.2.22] JIBe saminr umetor MmorHoctu Wy = 20 Br u Wy = 40 Br
IIPU CTaHAPTHOM HalpszKeHun ceTu. I1pu ux mocsegoBaTe/IbHOM BKIOUEHIHT B CETh
C IPYTUM HAIIPsizKeHHEM OKa3aJI0Ch, UTO B JIBAJIIATUBATTHON JlaMIle BbIIEISIETCS
Ta, yKe MOIIHOCTh, YTO U TPU CTAHJIAPTHOM Halpsizkerun. Kakas morHocts Wa
BBIJIEJISIETCs TIPU 9TOM B APYroii jamie? V3MeHeHneM COIpPOTHBIICHIS HUTEH JIaMII
¢ TeMIlepaTypoil IpeHedpeysb.
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10.4.75 [M-3.2.23] DJieKTpuUecKasi JaMIIOUKa OAK/II0UeHa K HCTOUHUKY TOKA
Jepe3 COMPOTUBJIEHNE, TOJICOEIMHEHHOE T0CIe0BaTeIbHo. V3BecTHO, 9TO TIpH
SJ1C ncrounuka ¢; = 20 B n nojcoeuuennoM conporusiennn r; = 4 OM depes
JIAMIIOUKY TedeT Takoil ke Tok, uto n npu DJIC &5 = 14 B u conporusieHnn
ry = 1 Owm. Haittu momaocts W, BblJIe/IAIONIYIOCA B JIaMIIOUKe. BHyTpeHHuM
COIPOTHUBJIEHUEM HCTOYHUKA TOKa IPeHEOPEUb.

10.4.76 [M-3.2.24] Yemy paBHO BHyTpeHHee COTPOTUBICHIE aKKYMYIITOPHOIT
OaTapen, ecIu TIPH ee pa3psijie Yepe3 BHEITHIOW Telb ¢ conpoTuienneM R = 3 Om
BO BHelnHedi nenu soigesiercs 1 = 90% samnacennoii suepruu?

¢ 10.4.77 [M-3.2.25] B cxeme, mokasaHHOI 3
Ha pucynke, Ry = 1 Om, Ry = 2 Owm, R3 = Rs R,

3 Om. U3BecTHO, 9TO Ha CONPOTUBJIEHUN ] BbI- Ras
neJigeTcs: MortHocTh P = 25 Br. Kakast mor- ‘—-D—
HOCTH P BbIJIEJISIETCsT HA CONPOTUBJICHUN Ro? !'

& 10.4.78 [M-3.2.26] U3 oxnopoanoii mpososioku cuasa ksaapar ABCD ¢
8 ¢ uaronanbio AC (cMm. pucyHOK). VlcTouHUK HapsizKeHust (BHYT-

PEHHUM COIPOTUBJICHIEM KOTOPOTO MOYKHO TIPEHeOpeth) T0ICo-
equnsior K Toukam AC cxembl (caydaii 1), a 3aTeM K TOUKaM
BD (cayuait 2). Bo ckosibko pa3 paszingarorcst MomHocT Wy

A p u Wy, BblmesieMble B TIENN B 9TUX CIIydasX !

¢ 10.4.79 [M-3.2.27] Barapes u3 AByX OQMHAKOBLIX MapPAJIEIHHO COEINHEHHBIX

9JIEMEHTOB C BHYTPEHHHM conpoTtupjierueM r = 1 Om Harpy- | .L
’KeHa Ha BHernHee conporusienne R = 1 Om. Bo ckosibko pas -T- T

5 N3MEHUTCsA OTHOIIEHUE MOIIHOCTH, BbI,ZLeJI?IeMOﬁ BO BHEIII- ' l
HEM COIIPOTHUBJIEHNU, K HOJIHOM MOIITHOCTH, €CJIN IJIEMCHTDBI

COCIMHNTD ITOCJIEI0BATEILHO?

¢ 10.4.80 [M-3.2.28] B cxeme, mokaszaHHOil Ha PUCYHKE, COIPOTUBIeHNEe R =
—t 1 Om. OnpejieiuTh BHYTPEHHEE CONPOTUBJIEHIE NCTOYHH-

R4
Ka TOKa 7', €CJTU U3BECTHO, UYTO IIPU 3aMbIKAHUHN KJI0Ya
R
——-E__"‘I—/'—— K cuna Toka depes3 MCTOYHUK Bo3pacTaeT B n = 3 pasa,
K .
E,r a MOIIHOCTbh, BBIJEJISIONIAsiCs BO BHEIIIHE eI, YBeJIN-
I YuBaeTcsd B m = 2 pasa.
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10.4.81 [M-3.2.29] barapest u3 IByX OJIMHAKOBBIX [TapaJLIeIbHO COEIMHEHHBIX
9JIEMEHTOB Harpy:keHa Ha BHelHee conporusjieHne R = 1 Owm. ITocse Toro, kak
9JIEMEHTBI COEJIMHIJIN T10CJIe/I0BATEIbHO, MOIITHOCTD, Bblje/IsieMasl BO BHEIIIHEM CO-
IPOTUBJICHUN, YBEJINUMIACh B N = 2 pa3a. deMy paBHO BHYTPEHHEE COIPOTUBJICHUE
7 KakKJI0I'o U3 9JIeMEeHTOB?

10.4.82 [M-3.2.30] Konjencarop emroctbio C' = 10 Mk® paspsizkaeTcsi yepes
LIellb U3 JIBYX IapaJsiie/ibHO BKJIIOYEHHBIX conporuBiaeHnii 1 = 10 Om u Ry =
40 Om. Kakoe Ko/mmaecTBO TeIJIOThI ()1 BBIAEJIUTCS HA MEHbIIEM U3 COIIPOTUBJIEHMIA,
ecJI KOHJIeHcaTop ObLI 3apsizkeH 70 Hanpsikenns U = 100 B?

$  10.4.83 M-3.2.31] Ho sambikanus kiaoda K konjgencaropol C; = 1 MK®D u
Cy = 2 MKD ObLIN 3apsizKEHbI JI0 HAIIPSAXKEHMT

R K
U; = 400 B n Uy, = 100 B, kak nokaszano Ha _E_E:I_/_:L
C, = «, ¢, =/ u
I+ 1 [+ L

pucynke. Kakasi sHeprus BbIJIEJIUTCA Ha COIPO-

TuBJIeHNN R 1mocse 3aMbIKanus KJroda?

& 10.4.84 [M-3.2.32] Lemnb, nokasanHast Ha pUCYHKE, HAXOIWIACH JTOCTATOYHO
JIOJITO B COCTOSIHUM C 3aMKHYTBHIM KJI04oM K. B HEKOTOpbII MOMEHT BpPEMEHH

g m— KJII0Y pa3oMKHYJ. Kakoe KoJim4ecTBo TerioTsl ()

J_ Ry BBIJIEJINTCS Ha, pe3ncTope Ry 1ocie pa3MblKaHMs

Ry K T ¢ E kiaroua? Ilpu pacderax nosoxurs: & = 300 B,
4 2l Ry = 100 Om, Ry = 200 On, C = 10 ux®.

BayTpeHHUM CONPOTUBJICHIEM UCTOYHUKA IPEHEOPEeYb.

& 10.4.85 M-3.2.33] Konjencarop emkocrbio C' = 20 Mk® BKJIIOUEH B IIEIb de-
pe3 KOMMYTaTOp, TaK 9TO €r0 BHIBOJIBI MOXKHO

{3

MEHSITH MeCTaMU, OJTHOBPEMEHHO Iepedpachl- _"" 1.€
- e {

Bas 00a kitoda. [locsie Toro, kak Hamnpske- ] E W

HUE Ha KOH/JIEHCATOPE YCTAHOBUIOCH, KOMMY-
TaTOp HepeKroYnIn. Kakas SHEePIrust BbIJICJUTC IPU 9TOM Ha pesuctope? [Ipn
pacuerax HpuHATL & = 300 B.

¢ 10.4.86 [M-3.2.34] HarpeBaresbHble 3JIEMEHTHI, CONIPOTUBIIEHIST KOTOPBIX OT-

JINYAIOTCS B (v pa3, COeJIMHEHbl KaK 10Ka3aHO
R F R Ha PUCYHKE U TOJIK/JIOYEHbl K HCTOUYHUKY TOKa
AR R o peHedpesKNMO MaJIbIM BHYTPEHHUM COTTPO-

tuBaenneM. Hafitn o, ecim n3BecTHO, 9TO NpH
3aMbIKAHIH KJII09a 00Iasi MOIIHOCTD, BBIJIEJIAIONIASICA B IIENN, YBEJININBACTCS B
k = 2 pasa. VI3aMmeHeHneM cOIpPOTHB/ICHUIT 9/IEMEHTOB 1P HArPpEBaHUH IIpeHeOpeb.
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$  10.4.87 M-3.2.35] IlaThb 01HAKOBBIX JIAMIIOYEK CO-
eJIMHEHBI B IIEIb KaK MMOKA3aHO Ha PUCYHKE M MOJIKII0Ue-
HbI K OaTapee. Bo cKoIbKO pa3 o M3BMEHUTCSI MOITHOCTD,
BBIJICJISTIONIASICSL B 9TOM IEIH, eCId JaMIIOUYKa HoMep 1
neperoput? BHyTpeHHee conpoTupjieHne darapen Ipe-

HEOPEXKIMO MAJIO.

10.4.88 [M-3.2.37] Ilpu nojaxaodeHnn K aKKyMYJIATOPY ¢ BHYTPEHHUM CO-
nporusieHnem r = 0,16 OM HarpeBaTe/IbHBII 9JIEMEHT Pa3BUBAET MOIIHOCTH
Wi = 200 Br. Ilpu nojxiiodeHnn HarpeBaTeJIbHOTO SJIEMEHTa K JIBYM TaKUM
AKKyMYJIITOpaM, COeJIMHEHHBIM 110CJIeJI0BATE/IbHO, Bblje/isieMasi B HarpeBaTe e
MorHOCTE coctanmia Wy = 288 Br. Haiitn 9/1C & akkymysaropa.

10.4.89 [M-3.2.38] [Ipu noak/I0YeHNN K aKKyMYJIATOPY C BHYTPEHHIM COIIPO-
tupjieHreM r = 2 OM HarpeBaTe/bHBII 3J1eMeHT pa3BuBaeT MolHocTh Wi = 50 Br.
[Ipu nojk/IIOUeHn HArPeBATEILHOIO dJIeMeHTa K JIByM TaKUM aKKyMYJIsITOPaM,
CO€eJINHEHHBIM 110CJIe/I0BATE/IbHO, Bbljle/isieMasl B HarpeBaTeje MOIIHOCThL COCTaBUIa
Wy = 72 Br. Haiitu conporunjienne R narpesaTesis.

10.4.90 [M-3.2.39] Ilpu nojax/aodeHnn K aKKyMYJIITOPY C BHYTPEHHUM CO-
nporusieHnem r = (0,2 OM HarpesaresbHBII 3JIeMEHT pa3BUBaeT MOIIHOCTH
Wi = 10 Br. Ilpu nogk/odyennn HarpeBaTeJIbHOTO dJIeMEHTa K JIBYM TaKUM
AKKYMYJISITOPaM, COeIMHEHHBIM ITapaJLIe/IbHO, Bblje/sieMasl B HarpeBaTese MOIIl-
HocTh cocrapuia Wy = 12,1 Br. Haiitu conporusienne R narpeate/is.

10.4.91 [M-3.2.40] IIpu mojKJIFOUYEHNN K aKKyMYJIATOPY C BHYTPEHHUM CO-
nporupienueMm r = 0,2 OM HarpeBaTesbHBII 3JIEMEHT Pa3BUBAET MOITHOCTD
Wi = 10 Br. Ilpn noak/modennn HarpeBaTeIbHOTO dJIeMEHTa K JIBYM TaKUM
AKKYMYJIATOPaM, COeJIMHEHHBIM TTapa/lJIe/IbHO, Bbljle/IeMasl B HarpeBaTese MOIII-
nocthb cocrapmia Wo = 14,4 Br. Haiitn 9/1C & akkymysgaropa.

10.4.92 [M-3.2.41] Bo BHemHeil HarpysKe, MOJIKJIIOUEHHON K 6aTapee, Bbjie-
ngercs momHocTh Wi = 1 Br. Hemy paBen ko3ddunumenT moJsie3Horo JaeiicTBus
7) 9TOU Iien (T.e. OTHOIIIEHNE MOIIHOCTH, BBLICJIAIONIEIICA B HAIPY3Ke, K MOJHONI
MOIITHOCTHU, Pa3BUBaEMOI1 6aTapeeﬁ), €CJIN 1IpU IIOJKJIIOUYEHNN TOI »Ke Harpy3Ku K
JIByM TaKUM OaTapesM, COeIMHEHHBIM MTOC/IeJOBATE/IHLHO, MOITHOCTL B HATPY3Ke
craJsa paBHoit Wy = 1,44 Br?
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10.4.93 [M-3.2.42] IIpu nojk/iroueHnn HArpy3ku K Oatapee ¢ BHYTPEHHUM
corporussieareM 1 = 0,1 OmM Bo BHelIHell Tenu BbIJIECISICTCS MOITHOCT Wi =
1 Br. B Toit ke nHarpyske, nuraeMoii 0T 0artapen ¢ BHyTPEHHUM COIMPOTUBJIEHNEM
ry = 0,2 Om u npexneit /IC, Boiensiercst monHocts Wo = 0,64 Br. Yemy pasho
COIIpOTHUBJIeHNEe HArPY3KH R
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Onpenesienust U Teopus

Cua Amrepa (deprex).
Cuna Jlopenna (deprex).
[IpaBusio 6ypaBunka.
[TpaBuio jeBoit pyKu.

A e

[IpaBuso mpaBoit pykmn.

MaraerTusm

11.1.1 [B-13.1] IIpamosmneiianiit mpoBogauK Maccoit m = 0,03 Kr, mo KoTo-
poMmy mporekaeT TOK I = 5 A, moJHIMAETCsl BEPTUKAJILHO BBEPX B OJIHOPOIHOM
TrOPU30HTAJILHOM MArHUTHOM Iojie ¢ naaykiueit B = 0,4 T, apurasch K JUHAAM
MarauTHON WHAYKIN 1o yriaom a = 30°. Yepes t = 2 ¢ nocjie nadajia JIBUKEHUS
OH TIpHOOpeTaeT CKOpocTh v = 4 M/c. OUpesenTs JJIUHY TPOBOIHUKA.

11.1.2 Ha aByX TOHKUX HEBECOMDBIX HUTSIX MOPU30HTAIBHO MOJBEIEH MTPSIMO-
JINHEIHBIN TTPOBOJIHUK Maccoit m u jaymmHoil £. ITo mpoBOJHUKY MPOIYyCKaOT TOK 1.
Ha kaxoit yros oT BepTUKaJIM OTKJIOHATCS HUTH, €CJU MPOBOJHUK HAXOJUTCS B
BEPTUKAJBHOM MarHUTHOM II0JI€ ¢ UHJIyKInel B7

& 11.1.3 [B-13.2] [IpsvosmHeiiHbIi 0IHOPOIHBIN IPOBOIHIK, IOABEIICHHLI Ha,

JIBYX THOKHUX MTPOBOJIOYKAX OJMHAKOBOMN JTUHBI, MOYKET 2l Cpy
BpamnaTbes BOKpyT B ropuzonranenoit ocu AC. IlpoBoa- &) B
HUK HaXOJUTCS OJIHOPOJIHOM BEPTUKAJIbHOM MarHUTHOM t 1

nosie. Ecyin o npoBojiHuKy Teder ToK [; = 1 A, mpo- ?
BOJIOUKHU OTKJOHAIOTCS Ha yroy o = 30° oT BepTUKaJIN.

[Tpn kakoii cuyte Toka OHE OYAYT OTKJIOHATHCS Ha yTOJI ————
s = 60°7 Maccoit mpoBoJIOUeK IIpeHedpedb.

88
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& 11.1.4 [B-13.3] CreprKkeHb pacIoIOXKeH MEPIEHINKY/ISIPHO PEIbCaM, PACcCTO-
sHne Mexk 1y KoropbiMu £ = 50 cMm. Pesbebl cocTaBisiior
¢ ropmzontoMm yroi o« = 30°. Kakoit jomkHa ObITh WH-

a JIYKIIUS MATHUTHOTO TOJIS, TTEePIEHIUKYISIPHOTO ILJIOCKOCTH

B PeIbCoB, YTOOBI CTEPYKEHb HAYAJI JIBUTATHCs, €CJIH 110 HEMY
nponyctuTh Tok cuaoit [ = 40 A? Kosdpdunment tpenust
i cTepzKHd O peJibebl (1 = 0,6, Macca crepxkHa m = 1 KT
11.1.5 [B-13.5] B omnopo oM MarmuTHOM I10JIe ¢ WHAyKIuelr B dacTuie
MacCoil M U 3apsiJIoM ¢ COODIIAIOT CKOPOCTL v, HAIPABJICHHYIO IEPIEHINKYISIPHO
JIMHUSIM MarHUTHON mHyKnuu. Kak OyaeT JBUraThcsd 9Ta JacTHIA B MArHUTHOM
oJie?

11.1.6 Anbda-gacruna, aBuKyiascs co ckopoctbio 100 KM/c, BieTaeT B
006J1aCTHb OJTHOPOJIHOIO MATHUTHOI'O IIOJIA ITUPUHON 1 M

¢ nnayknueit 5 MTi nog yriiom 45°, Kak IoKa3aHO Ha ®B@
pucynke. Hampasiienue ckopocTu ajibda-qacTUIlh mep- ;
NEHIUKYISIPHO JIMHUSAM WHJIYKIIUNA 101, depe3 Kakoe

BpeMsI afibda-dacTuila IMOKUHET 00/1aCTh OJHOPOIHOIO ® ® HeH

MarHuTHOTO 1oJs1? [eficTBre CHIbI TSIXKECTH He YUUThI-
BaiiTe. OTHOIIEHNE 3apsjia aabda-dacTUIbl K ee Macce

npumuTe pasubim 4,8 - 107 Kot /kr.

11.1.7 [B-13.6]1 B ogHOopogHOE MarHUTHOE II0JIE ¢ UHAYKINEH B BiieTaeT co
CKOPOCTBIO ¥ YaCTHIAa MacCoil m 1 3apsijioM ¢. YTOJI MEXKJy BEKTOPOM CKOPOCTU
U U BEKTOPOM MATHUTHO MHIYKIIIN B paBeH «. Kak Oyzer aBUrarbcs 1acTUIa
B MarHUTHOM I0JIe?

¢ 11.1.8 [B-13.7] DJEKTPOH BJIETAET B OJHOPOIHOE MarHUTHOE 110j1e. B Touke A

OH HMeeT CKOPOCTb U, KOTOPasd COCTAB/IACT C HAIIPABJICHICM — ~= — >
o yroi . Ilpu Kakoil WHIYKIMH MarHUTHOTO mojs B v
9JIEKTPOH OKaxkeTcsd B Touke C'7 3aps/1 9JIeKTPOHA €, Macca, _..A—‘*
m, paccrostane AC' = L. 4 9

11.1.9 [B-13.8] B o0OsacTh monepevHoro OJHOPOJHOIO MAarHUTHOI'O TIOJIs C
nnaykiumeir B = 0,1 T u pasmepom h = 0,1 M 110 HOpMaJIU BJIETAET (-UacTHIIA.
HaiiTu ¢ckopoCcTb 9acTHIlbI, €C/IN [IOC/Ie IPOXOXKIEHIST MAIHUTHOTO II0JIsl OHa OT-
KJIOHUTCS Ha yroj ¢ = 30° oT mepBoHAYAILHOTO HalpaBieHusd. [ a-qacTuIib!
OTHOIIeHNe 3aps/ia K Macce (yaeabublit 3apsn) ¢/m = 0,5 - 108 Ko /xr.
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11.1.10 [B-13.9]1 OTpunarejbHO 3apsizKeHHas JacTUIlA BJeTaeT B 00J1aCTh
OJIHOPOJIHOTO MArHUTHOTO HoJig ¢ unayKiweit B = 1073 Tu, rie asmzkercs 110
Jyre OKpyzKHocTu pajimycom R = 0,2 M. 3aTem dacTuiia rnomajiaeT B OJJHOPO/IHOE
9JIEKTPUYECKOE TI0JIe, TJIe MPOJIETAeT BJIOJIb HAIIPABJIEHIS CUJIOBOM JINHUK YYaCTOK
¢ pasnocTeio norennuaios U = 10% B, 1pi 9ToM CKOPOCTh 9aCTHIILI H3MEHACTCS B
3 paza. Oupene/inTh KOHEIHYIO CKOPOCTh YACTHIIHI.

11.1.11 [B-13.10] DJIEKTPOH BjeTaeT B 00J1aCTh IPOCTPAHCTBA C OJHOPOIHBIM
9JIEKTPOCTATHYCCKUM 1I0JIeM C HallpskennocToio B = 6-10% B/m nepuenu-
KYJIAPHO JIMHUAM HalpszKeHHocTH. Olpe/ie/TuTh 3HAUeHUe U HAIpaB/eHUe WH-
JIYKITUA MATrHUTHOTO TI0JIsI, KOTOPOE HaJI0 CO3JiaTh B 9TOil objacTu Jjisi TOTO,
9TOOBI 9JIEKTPOH IIPOJIETEN €€, He UCIBIThIBasT OTKJIOHEHU. DHEPIrust 3JIEKTPOHA

W =16-10"1 JTx.

11.1.12 [M-3.3.1] Yacruna maccoii m = 107 r, necymas 3apsig g = 1077 Ko,
JIBUZKETCs B IIJIOCKOCTH, TIEPIEHINKYISAPHON OJHOPOAHOMY MArHUTHOMY TOJIIO C
unykiueit B = 1 Ti. Haiitu nepuos obpamenust dactuiibl 1. Cujty TsizKecTn He
VIUTBIBATD.

11.1.13 [M-3.3.2] BapsrkenHas JacTuia Maccoit m = 6,4 - 10727 kr BieTaeT
co ckopocThio Vg = 100 kM /¢ B 06J1aCTh ¢ TIOCTOSTHHBIM U OJHOPOJHBIM MATHUTHBIM
110JIeEM, BEKTOP UHIYKIMN KOTOPOTo B MeprneHInKyJIgpen ‘_/)0. Ha kakoit yroa «
OTKJIOHUTCS JaCTHIA, €CJU 00J1aCTh, 3aHNMaeMasi MArHUTHBIM TOJIEM, B KOTOPOM
JIBUZKETCA JacTUIla, OrpaHUYIeHa ILIOCKOCTSAMHE, ePIeHINKY I PHBIME ‘70, PacCTost-
Hie Mexkty KotopeiMu L = 10 em? Bapsan gactunsl ¢ = 3,2 - 1071 Kur, naaykims
maruuTHoro nosig B = 0,01 T, Cuty Ts2KecTn He yIUTHIBATD.

11.1.14 [M-3.3.3] ['opuzoHTaJbHbIE PEIHCHI, HAXOAAINECT B BEPTUKAJIHHOM
MarHuTHoOM 1oJie ¢ ugaykmnuein B = 0,1 Ti, pacrosioxkens! Ha paccTosiiun £ = 0,5 M
JIpyT oT apyra. Ha HUX JekuT merasimdecknil cTepkedb maccoit m = 0,5 Kr,
HePIEeHIUKY/IApHBIT pesibcaMm. Kakoit BeJimaunbl [ TOK HYKHO TPOIYCTUTH T10

CTEP:KHIO, YTOOBI OH HavaJl JBurarThes?! KosdduimenT TpeHns: cTep:KHs 0 PeTbChI
w=0,2.

11.1.15 [M-3.3.4] IloaBemennblit TOPM30HTAIBLHO HA JBYX HEBECOMBIX HUTAX
MPAMOJMHENHBIN TPOBOHUK HAXOJNUTCA B OJITHOPOJHOM MArHUTHOM I10JI€, BEKTOD
UHJIYKIINA KOTOPOT'o HAIlpaB/IeH BePTUKAJILHO. Fcn 1o MpOoBOJHUKY TedeT TOK
I = 1 A, To HUTH OTKJIOHSIIOTCSA OT BepTukau Ha yroa ap = 30°. Ilpn xaxoit
cujie Toka Io B IIPOBOJHUKE HUTU OTKJIOHSTCS Ha Yrou cg = 60°7
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11.1.16 [M-3.3.5] KBajiparHas NnpoBoOJIOUYHAs PaMKa MOYKET CBOOOJIHO Bpa-
MAaThCAd BOKPYT TOPU30HTAIBLHON OCH, COBIA IAIONIElN ¢ 0/IHOM U3 ee cTOpoH. PaMka
[IOMeIleHa B OJIHOPOJIHOE MArHUTHOE 110JIe ¢ UHJLYKIIueit B , HallpaBJICHHOII BepTU-
kaJibHo. Korya o pamke Teder 1ok I = 5 A, oHa OTKJIOHSAETCSI OT BEPTUKAJILHOM
mockocTn Ha yroa « = 30°. OupejenTh WHIYKIIUIO MArHUTHOTO 10/ B, ecyin
IJIOIIA/[b CedeHnsl IPOBOJIOKH, W3 KOTOPOil M3roTOBJIeHa paMKa, S = 4 MMm2, a
ILJIOTHOCTH MaTepuasia HpoBojoku p = 8,6 - 103 kr/m®. Yekopenue cBo6ojHoro

najieHust npuHATh g = 10 M/c?.

& 11.1.17 M-3.3.6] Bo/ib HAKIOHHOI 11JIOCKOCTH, 00pa3yIoleil ¢ TOPU30HTOM
yroa a = 30°, mpoJI0zKEHbI PEJIbChI, IO KOTOPBIM MOXKET CKOJIL3UTH ITPOBOASIINIA
cTep:KeHb Maccoit m = 1 kr. Kakoil MUHUMAaJIbHOI BeITIH-
HbI TOK | HY?KHO IPOIIYCTUTH 110 CTEPXKHIO, YTOOBI OH OCTa~
BaJICd B TIOKOE, €CJIN BCS CUCTEMa, HAXOAUTCS B OJHOPOIHOM
MaruuTHOM Tiojie ¢ uuayknueit B = 0,2 T, nanpasjenHoi

BepTuKaIbHO? KoadduimeHT Tpennsi cTepKHs O PEIbChI
1 = 0,2, paccrosinne mexty numu £ = 0,5 M. YcKopeHne cBOOOIHOTO Ia IeHusd
npunaTh g = 10 m/c?.

11.1.18 (11645) B BepTuKaILHOM OJIHOPOIHOM MarHUTHOM I0JI€ HA TOPU-
30HTAJILHON MOBEPXHOCTU HAXOAUTCsS MPOBOAHUK Maccoit 60 r m ganmaoit 60 cM.
Yepes jgannblit mpoBogHUK IpoiyckaioT Tok 10 A. IIpu 5ToM HpoBOJHUK HAaYMHAET
CKOJIb3UTH PABHOMEPHO BJI0JIb IIOBEPXHOCTHU, IIpuueM KOIPMUINEHT TPEHUsT MEXK 1y
MIPOBOJTHUKOM U TIOBEPXHOCTHIO pasen 0,3. Hemy paBHa MHIYKINA MarHATHOTO
noJisi? Cresaiite pucyHoK ¢ 00O3HAUYEHNEM BCeX JIEHCTBYIOIINX Ha POBOIHUK CILI.

& 11.1.19 (3816) Meramaeckuii crepxkenb jauHoit L = 0,1 M u Maccoit
m = 10 r, nojiBelieHHbI Ha JIByX HapaJlie/IbHbIX [TPOBOJISI- (
X HATSX JAIIHON £ = 1 M, pacioJiaraeTcsi Topru30HTaJIbHO \
B OJHOPOJHOM MaruuTHOM ToJje ¢ naaykmueit B = 0,1 T, )B’ \ (/
KaK II0Ka3aHO Ha PUCYHKe. BeKTOop MarHUTHON WHIYKIIUH '
HallpaBJ/icH BepTukaabHo. Ha Kakoil MakcuMaJIbHbBII YTOJI

OTKJIOHSITCSI OT BEPTUKAJIN HUTHU IOJIBECA, €CJIH 110 CTEPIKHIO I \ -
nponyctuTh Tok cujoit 10 A B tedenue 0,1c¢? Yroa a or- //\, -

KJIOHEHUS HUTEN OT BEpTUKaJIA 3a BpeM:A IIPOTEKaHNsd TOKa

MauJI.
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& 11.1.20 (2991) Ilo mpsiMomy rOpU30HTAILHOMY IIPOBOJHUKY JINHON 1 M ¢
ILJIOMIAIbIO TToepedHoro cedenns 1,25 - 107° M2, HOJBEIIEHHOMY C IIOMOIIBIO JIBYX
OJIMHAKOBBIX HEBECOMBIX MDY KH-

~

//{/ iy

\ /é
BEPTUKaJILHOI'O MaruouTHOI'O II0-

L
\ V/ \l/ \@ gL? c58x5 ng ¢ naayknuneit B = 0,1 T, ec-

JIn aDCOJIIOTHOE YIJIMHEHNE KazK-

/ AV, Wi

HOK 2kecTKocThio 100 H/Mm, Te-
ger TOK (cM. pucynok). Kakoii
YTOJI COCTABJISIFOT OCH MPYZKIHOK

I

| . —

C BEPTUKAJIBIO II0CJIE BKJIIOYCHM A

70l U3 NpPY>KUHOK 1Ipu 3ToM cocTasider 7 - 1072 m? (ILioTHocTh MaTepualia
npoojnnka 8 - 10% kr/m?).

11.1.21 (3008) B ojHOPOIHOM MArHUTHOM I10JI€, MHJIYKITUS KOTOporo B =
1,67 - 107> Ti1, mpoTOH JBUZKETCS MEePIeHNKYIAPHO BEKTOPY MATHUTHON MHTyK-
_)
1uu B 110 OKpyKHOCTH pajmycoMm d M. OmnpejieiuTe CKOPOCTH MPOTOHA.

¢ 11.1.22 (3081) B omnOpomHoM MarHUTHOM IIOJIE€ ¢ MHAyKInel B, Halpas-
JICHHOII BepTUKAJIbHO BHU3, PABHOMEPHO BPAIACTCsI 110
OKPY2KHOCTH B TOPU30HTAJBHOI IJIOCKOCTH IMPOTUB Ya-
COBOII CTPEJIKU IOJIOXKUTENIbHO 3aPsArKeHHbBI IMapuK Mac-
cOil M, TOJBEIIeHHbII Ha HUTH JIMHOI £ (KOHquCKHI‘/’I
MasITHUK) (CM. PHCYHOK). YTOJI OTKJIOHEHHsI HUTH OT Bep-
TUKAJU PaBeH (v, CKOPOCTh BPAIEHUs IIapUKa PaBHA V.

Haiture 3aps mapuka q. Chaenaiime pucyHoK ¢ yKasa-

HUEM CWJI, JEHCTBYIOMINX Ha MIapUK.

¢ 11.1.23 (4511) Mon ycKopsieTcsi B 9JIEKTPUYIECKOM II0JIe ¢ Pa3HOCTHIO II0-

ONONO,

 — HO€ Mal'HMTHOE IIOJIE IIEPIICHANKYJIAPHO K BEK-

tennnagoB U = 10 kB u nonagaer B oHOPOI-

ONOXNO, Topy ero uuaykiun B (cM. pucynok). Pammyc
" p— | E:U ® & (& TpaekTOpPUM JBUKEHUS MOHA B MATHUTHOM II0JI€
B

R = 0,2 M, MOJTyJIb UHIYKIINA MArHUTHOTO T10JIsT

HOHOB +

pasen 0,5 Tu. Oupejenure oTHONIEHUE MaCCh
FOHA K ero 3JIeKTpudecKoMy 3apsay m/q. Kuuerudeckoit sHeprueit nona mpu ero
BbLJIETE U3 UCTOUYHUKA IIPeHeOperuTe.
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& 11.1.24 (9977) CrepkeHb ¢ TOKOM CHLION
I =4 A, naxongamuiicss B OJJHOPOIHOM MAIHHIT- .
HOM T10J1¢ ¢ nHayKnueir B = 0,2 T, aBumxercs ¢
yckoperneM a = 1,9 m/ c? BBEpX 110 HAKJIOHHOIT
IJIOCKOCTHU, oOpazytomieii yroa o = 30° ¢ ro-
pusoHTOM (CM. prCyHOK). Haitjinre oTHOIIIEHNE
MaCChl CTEPyKH¢ K ero jyiuHe. TpeHnem mpeHe-

Opeyb.

¢ 11.1.25 (11813) Ksajgparnas pamka co ctoporoit £ = 10 ¢M moak/rodeHa K

NCTOYHUKY IIOCTOAHHOI'O TOKa cepe€JnHaMMi CBOHUX CTOPOH TaK, KaK IIOKa3aHO Ha

!
-
A C

@E

D

pucynke. Ha yuactke AC teder ok [ = 2 A.
ConpoTuBiieHne Bcex CTOPOH PaMKH OJNHAKO-

$—2  po. B ogHOpPOIHOM MArHUTHOM II0JIC, BEKTOD

E

UHJIYKIIUA KOTOPOI'O HallpaBJIEH IEePIeH INKY-
JIAPHO ILJIOCKOCTU PaMKU, PE3yJAbTUPYIOIIas

cmta Amnepa, nefictBytomas Ha paMmky, F' = 80 mH. Oupenenure Moy/ib BeKTOpa

uHAYKIMn MarauTHoro nojst B. Crhenaiite pucyHOK ¢ ykKasaHueMm cuyi Amiiepa,

JIEIICTBYIONINX HA BCE CTOPOHBI PAMKH.

¢ 11.1.26 (9105) Ilporow, sersiuii co CKOPOCTHIO
v = 0,01c (1% ot ckopocTn cBeTa B BakyyMe), O 1aeT
B 00J1aCTb IIPOCTPAHCTBA TOJIIUHON d = 2 cM, TJie
MeeTCsI OJIHOPOIHOE MArHUTHOE TI0JIe ¢ MHAYKIel B =
1,5 Tu, nanpaBjeHHoe IIePIeHUKYIAPHO BeKTOPY U
(cm. pucynok). Ha kakoii yroJ ¢ moBepHeTCsi BEKTOD
CKOPOCTH IIPOTOHA II0CJIE BbLIETa U3 3TOil obacTu?

©©0®6 0,

© ® ® @ @

UO ©®© ©® @ @

¢ 11.1.27 [Ers] Ha npoBoasinux pesbcax, IPOJIOKEHHBIX [0 HAKJIOHHOMN ILJI0CKO-

CTH, B OAHOPOJHOM BEPTUKAJILHOM MalrHUTHOM IIOJIE B HaXOANTCA FOpI/ISOHTaJIbeIfI

PSAMOIT TPOBOHUK TPAMOYTOJIBLHOTO cevenns maccoit m = 20 1. [Tnockocts Hak10-

HeHa K TOpu3oHTY 1oj yriioM « = 30°. Paccrosane mexky penbcamu L = 40 cM.

L)
1 /L

6

Korpa penbehbl MOAKIIOUEHBI K UCTOYHUKY TOKa, 10
IIPOBOIHUKY IIPOTEKAeT MOCTOSHHBIH ToK [ = 11 A.
[Ipn sTOM HIPOBOJIHUK ABUZKETCs BBEPX 110 PeJibcaM
MOCTYTATEeJILHO, PABHOMEPHO U MpgMoJinteiino. Koad-
bunimenT TpeHUsS MeXKy TPOBOJHUKOM U PETbCAMU
@ = 0,2. Hemy paBen MOy b UHIYKIINA MArHATHOTO
nosns B7
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$  11.1.28 (9523) Tpu mapajieabHbIX TOHKIX JJIHHHBIX IPOBOJIA B CEUEHIN IIep-

HGHZLHKYHHPHOPJI VM IIJIOCKOCTBIO HaXOIATCA B BEPIIIN-

HaX PaBHOCTOPOHHErO TPEYTOJIbHUKA (CM. PHCYHOK ), !

1 110 HEM TEKYT B OJHOM HAIIPABJIEHUN OJINHAKOBHIE
Toku. BO CKOJIbKO pa3 M3MEHUTCs 110 MOJLYJIIO CHJIA
Amnepa, geiicTByIoIIas Ha €IUHUIYY JJINHBI IIPOBOJIA
Ne 1 co croponsr npoBojioB NeNe 2 n 3, ectn HarpaB-

JICHUE TOKa B IIPOBOJEC Ne 2 usmenurn Ha IIPOTUBOIIO-

JIOZKHOE

?

& 11.1.29 (20041) U3 megHOl MPOBOJIOKHU C yIEJBHBIM COIMPOTUBJIEHUEM ) =

1,7-107% Om - M n momaapio nomepednoro cedenns S = 0,2 MM? H3roTOBJICH

A A
N

A A

u B

v

7

K

| 1€
L

A

psAMOyTOIbHBIN KOHTYDP K LM N ¢ nnaronanvio K M
(em. pucynok). Ctoponsl npsiMmoyrojibHuKa K L = (1 =
20 cm u LM = {5 = 15 cm. Kontyp nogkmodmin 3a
JInaroHa/ib K MCTOYHUKY ITOCTOSTHHOTO HAIIPSIzKEHUs C
DJIC & = 1,4 B 1 HOMECTH/IHN B OJHOPOJIHOE MATHUTHOE
noJie ¢ nnaykiueit B = 0,1 T, napajiesbHoi cTopoHaM
KN u LM. C kakoii pe3yabTupyromeil cuioii MarHuTHOe

noJie feficTByeT Ha KOHTYp? CreaiiTe puCyHOK ¢ YKa3aHUEeM CHJI, JefCTBYIONIIX

Ha KOHTYD. BHYTpeHHI/IM COIIPOTUBJICHUEM MCTOYHUKA HpeHe6peqb.

¢ 11.1.30 (7987) /Jlma mapuka ¢ sapsigamu (Q = —1 uKur u ¢ = 5 uKur coorser-

CTBEHHO, HaXOAATCA B OAHOPOIHOM 3JIEKTPUYIECCKOM II0JIE C E

:
HarnpsizkennocThio = 18 B/M Ha paccrostium r = 1 M Jpyr -
ot apyra. Macca Oosbitero mapuka pasaa M = 5 r. Onpe- 3
JleJIATe, KaKyl Maccy JOJIXKEeH MMeTh MaJIeHbKUil MIapuK, o 0 o

4TOOBI OHUI JABUTAJINCH C IIPEKHUM ME2K/Yy HUMUW PaCCTOAHU-

q

2

t

€M I C IIOCTOAHHBIM 110 MOAYJIIO YCKOPEHUEM.

& 11.1.31 (5492) Ha mempoBojsineii ropu3oHTaILHON TOBEPXHOCTH CTOJIA JIe-

JKUT KeCTKasd paMKa Maccoil m 13 0ITHOPOHON TOHKO IIPOBOJIOKN, COTHYTas B BUJIE

kBasipata AC DFE co cropoHoii a (cM. pucyHok). Pamka A okl

-

HaXOAUTCA B OAHOPOJHOM I'OPU30HTaJIbHOM MalHUTHOM -
ﬁ

1oJie, BEKTOP MHIYKITNN 3 KOTOPOTO TMepIeH InKy/IsapeH -

" -
croponam AE u CD u paser no moayimo B. [To pamke 2 B &
IIPOTUB YaCOBOIl cTpesiku mporekaer Tok . ITpu xkakom
3HAUCHIN MACCHI PAMKI OHA HAYHET IOBOPAUNBATLCS E - D

BOKPYT cTopoHbl C' D7
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& 11.1.32 (3679) Ha mepoxoBaToM HEIIPOBOIMAIIEM JIMCKE, PACIOIOKEHHOM B
TOPU30HTAJILHOI TIJIOCKOCTH, JIEYKUT TOUETHOE TEJIO, HAaXO/sIIeecss Ha PacCTOHUN
BI & R = 0,5 M or nienTpa JncKa, u Hecylee 3apsy ¢ =

75 mxKi. /luck paBHOMEpHO BpalaeTcs BOKPYT CBoeit

- - (¥
@:::::ﬁ:zg OCH [IPOTUB YACOBOIT CTPEJIKH (€C/ iU CMOTPETh CBEPXY ),
cosepiasi n = 0,5 obopora B cexkyny. Kosdpduimenr

TpeHud MExK/Ay TEJIOM U ITOBEPXHOCTHIO JJMCKa paBEH

@ = 0,6. Kakoii jokna ObITH MUHIMAJIbHAS Macca m TeJia Jijisd TOro, YTOObI B
OJIHOPOJIHOM MarHuTHOM ToJie ¢ mHIyKImelt B = 2 T, nampaBieHHOM BePTUKAIBHO
BBEPX, TEJIO HE CKOJIb3MJIO 110 MOBEPXHOCTH JIICKA?

¢ 11.1.33 (3024) l'opusoHTAIBHBIM TPOBOMANINI CTEPXKEHD IIPSIMOYTOJILHOIO
ceveHns MOCTYMaTeTbHO JIBUYKETCH ¢ YCKOPEHNEM BBEpPX 110 IVIaIKOM HAKJIOHHON
vy IIJIOCKOCTU B BEPTUKAJBHOM OJTHOPOIHOM MarHUTHOM
E / nosie (cMm. pucynok). Ilo crepxuio mporekaer Tok .
Vron nakjoHa miaockoctn « = 30°. OTHOIIEHnEe Mac-
cbl cTepxkus K ero jymmne m/¢ = 0,1 xkr/m. Moynb
MHAYKIUN MarauTHoro nosud B = 0,2 Tin. Yckopenue

crepxkusg @ = 1,9 m/ c?. YeMy paBHa CHJIa TOKa B CTEpIKHE?

¢ 11.1.34 (3900) Ha mepoxoBaToii II0CKOCTH, HAKJIOHEHHOM MO/ YIJIOM (v =
30° K rOpU30HTY, HAXOUTCS OJTHOPOJIHBIN MUINHIPUIECKU TPOBOJIHUK MacCOil

— ()

m = 100 v u gyuuoit ¢ = 57,7 cM (CM. PUCYHOK). !
[To npoBOJHKMKY IPOIYCKAIOT TOK B HAIPABICHUU «OT & l.E-'

Hac», 3a IJIOCKOCTHh PUCYHKa. Best cucreMa HaxoIuTcest
[ e
B HAIIPaBJICHHOM BEPTUKAJIbHO BHIU3 OJHOPOIHOM Mar-
HUTHOM 11oJie ¢ uHayknueit B = 1 Tu. Ilpu kakoit cusie Toka [ nuaunap oyaer

OCTaBaTbCA Ha MECTE, HE CKaTbIBasdChb C IIJIOCKOCTU N HE HaKaTbIBasCh Ha nee?

& 11.1.35 (5746) Ksajparnast mposojginast pamMka co croponoii £ = 50 cM u
Maccoit m = 400 r JiezKUT Ha HAKJIOHHOII IJIOCKOCTU € YIJIOM HAKJIOHA K FTOPU30HTY,

1}}_ & paBHBIM «v. HIKHAI ropusoHTa IbHasd CTOPOHA PAMKH ITap-
if———

HUPHO IPUKPEILIeHa K IIOCKOCTH TaK, 9TO PaMKa MOYKET
6e3 TpeHHsI TOBOPAauINBaThbCst BOKPYT ocu (O, MPOXOIdIei
dqepes 9Ty CTOPOHY (CM. PHUCYHOK, BujL cOOKy). Cucrema

HaXOJINTCS B OJHOPOJHOM IOPH30HTAJIHLHOM MATIHUTHOM
noJie ¢ uuayknuein B = 1 T, nanpaienHoil neprenaukyasspao ocu (. Tok Kakoii
cusoit I 1 B KaKOM HaIIPaBJIEHUN HAJIO IIPOIIYCKATDH 110 PaMKe, YTOObl OHa HadaJla
HPUIIOTHIMATHCA HaJl IJIOCKOCThIO, IIOBOpaunBasich BOKPYT ocu O7
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¢ 11.1.36 [B-13.4] MaruuTorupoanHaMIIeCcKuil HAcOC s EPEKATKI KU TKIX

(pacrraBjIeHHBIX) METAJLJIOB UMEET y9acTOK B BHJIE f
KaHaJ1a KBaJ[PATHOIO CeYeHHsl CO CTOPOHOI a = 2 M, B 4 .
HAXOJISIIIIICA B OJTHOPOJHOM MArauTHoM moste. [Tpu

POIYCKAHUU Yepe3 HOKOBbIE 3JIEKTPOJIbI EPIIEH,TUKY- e
JipHO MaruuTHoMy noso Toka I = 100 A B nacoce  {a / !

anexmpod

cosaercs nepenat gasiaennsa Ap = 0,5 k[la. Onpe- X <

JACJIATb MHAYKIONIO MalrHUTHOTI'O IIOJIf.

SﬂeKTpOMaI‘HI/ITHaﬂ NMHAY KN

11.1.37 Toukast MenHasi nepeMbldKa JJIMHON £ JIBUXKETCSI TOCTYIIATEIbHO
110 TIapaJuIeIbHBIM MTPOBOISAIIM pesibcaM [I-o6pasnoit paMKl co CKOPOCTBHIO 0.
PamMka HAXOMUTCA B OJHOPOJHOM MarHUTHOM T0JIe ¢ MHAYKIUel B, npudem JIMHAN
MarHuTHON WHJIYKITUN TI€PEeCEeKaloT IJIOCKOCTh PaMKH I10J1 YIJIOM (. BbiBegure
dopmyny g DJIC uHYKINN, HABOJUMOI B IIepEeMbIUKe.

& 11.1.38 IlpoBogHuk JnHoil £ IBUKETCS B MarHUT-

_»
HOM 110J1e B ¢ IOCTOSTHHON CKOPOCTBIO ¥ KaK IOKa3aHO Z L ® g
Ha PUCYHKE. YTOJI MEXKIY HPOBOJHUKOM U €r0 CKOPOCTBIO
cocrapiigeT a. Beipegure dopmyiy st 91C nnpayKimm, ?

HaBO/IMMOil B II€pEMbIYKE.

11.1.39 [B-13.11] /Imunnas ToHKas He3apsKeHHas IJ1acTuHa U3 HeEMarHuT-
HOT'O MaTepuaJa JBUXKETCS C MOCTOAHHON CKOPOCTHIO U B OJIHOPOJHOM MAarHUTHOM
nojie ¢ mHAyKiueit B. BekTopbr B u T B3aumno [IEPIEHINKYIAPHBL U ITapaJi-
JIEJTBHBI TJIOCKOCTH IIACTUHBL. ONpee/inTh IOBEPXHOCTHYIO IIJIOTHOCTD 3apsijia o,
BO3HUKAIOMIETO Ha OOKOBBIX MJIOCKOCTIX TLJIACTUHBI BCJIEJICTBUE €€ JIBUYKEHUS.

11.1.40 [B-13.12] Camosier JIeTUT TOPU30HTAJBLHO CO CKOPOCTHIO v = 720 KM /.
Omnpenesnnts D/AC nnpykiun U, Bo3HUKaOIIEH Ha KOHIAX KPBLIBEB, €CJIN Bep-
THKaJIbHAs COCTAB/ISAIONIAsA MATHITHOLO 110JIST 3eMJIN Byep = 3 - 107 Tu. Pazmax
KpbLibeB camosieta £ = 20 M. Onpenennts MakcuMaabayo DC unaykiunn Uy,
KOTOpasi MOYKET BOBHUKHYTD IIPH II0JIeTe camoJsieTa. [ opr30oHTaIbHAsST COCTABJIAIO-
mas 1nosid 3emian B, = 1,2 - 107 T
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¢ 11.1.41 [B-13.13] B ropusonTajgbHOM MarHUTHOM IIOJIE C UHIyKIneir B ¢
IIOCTOSIHHOI CKOPOCTBIO ¥ JIBUZKETCsI IIPOBOIHUK JJIMHOM £. ,B
Onpenenurs Halpsizkerre U, BOZHIKAaOIIee Ha KOHIAX IIPO-
BOJIHIKA, €CJIM BEKTOP CKOPOCTH U JIESKUT B TOPU3OHTAJILHOI E’
IJIOCKOCTHU W COCTABJISET YIOJl (v ¢ HAallpaBJIeHUEM BEKTOPA

MAarHUTHON MHIYKINH, 8 IPOBOJIHUK HAKJIOHEH I10JI YIJIOM a -,
[ K BEpTUKAJIN. v
11.1.42 OxHOPOIHBIN CIIOMIHON MeTaINYecKuil UJINHIAP paguycoMm R u3
COCTOSTHIS TIOKOST PACKPYIUBAIOT BOKPYT OCH 0 YIVIOBON CKOPOCTH W.
(a) [Mogyemy 3apsijibl B IIJIMHIPE HATHYT [EPEPACIIPEIETIATHCS !
(b) IMowemy mepepactipe/iesieHne 3apsijia TPEKPATHTCST !
(c) DuekTpocTaTudeckoe WK BUXPEBOE 3JIEKTPUIECKOE 10JIe Oy/IeT CO3/[aBaTh
BpAIIAIOIIIICS TUITHIP?
(d) Byger jin Bpalmaroomuiicst uJImHIp CO3/[aBATh MATHUTHOE 110J1e”
(e) Bepno jin yTBeprkjeHue, 4TO B MUIUHJPE CYIIECTBYIOT KPYTOBbIE TOKU?

11.1.43 [6-13.14] HezapsizkeHHBIIT MeTa/UIMUECKU ITUJIMHJIP BPaIaeTCsl B
MarHUTHOM II0JI€ C YIJIOBOIl CKOPOCTBHIO w BOKPYT cBoeil ocu. MuHayKius mar-
HUTHOTO T0JIsT HAITPABJIEHA BJIOJIb OCU MUJINHIPA; M, — MACCa 9JIEKTPOHA, |e| —
9JIEMEHTAPHBIN 3apsij. KakoBo J0JI2KHO OBITh 3HAUEHUE MHIYKINU MAIHUTHOIO
I0JIs1, YTOOBI B INUJIMHJIPE HE BOSHUKAJIO 9JIEKTPUIECKOE 110167

& 11.1.44 [B-13.15] Ilo Merasummyeckoil JeHTe, TOJIIIMHA KOTOpoil pasHa h, Te-

gyeT TOK [. JIeHTa 1omereHa B OJHOPOJIHOE MarHuTHOE \B

moJie, MHAYKINS KOTOPOro paBHa B 1 HampaBjeHa

HePIEH UK Y/ISIPHO TTOBEPXHOCTH JIeHThI. OpenenTh ; / /"75 T
PA3HOCTH IOTEHIINAJIOB MEXK/Iy TOUYKAMU & 1 O JIEHTBI, A | - g
eCJI KOHIIEHTpAIUs CBOOOJIHBIX 3JIEKTPOHOB B MeTaJl- v !

Jie paBHA N, |e| — s1eMeHTapHBI 3apsiJ.

11.1.45 [B-13.16] B BepTuKaJIbHOM MarHUTHOM I0JIe ¢ UHAYKIHeil B Bparma-
€TCs C IIOCTOSAHHOM YIVIOBOUI CKOPOCTBHIO W HPSMOJIMHENHDBIN TOHKUI ITPOBO/IHUK
JUIMHOI £ BOKPYT OJHOI0O 13 KOHIOB. [I10cKOCTh BpallieHusl IPOBOJHIKA I'OPU30H-
TajbHa. OupelenTh HalpsizKeHe Ha, KOHIIAX IIPOBOJIHUKA.
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¢ 11.1.46 [B-13.17] I[IpssmoyrosibHast IPOBOJIOYHASI pAMKa CO CTOPOHOIT £ Haxo-
JINTCS B MArHUTHOM I10JI€ C UHAYKIUE B, mepreHmnKy-

JISPHOM K TLJIOCKOCTH paMki (cM. pucyHOK). ITo pamke

TaKTa CKOJIb3UT C IHOCTOAHHOI CKOPOCTBIO vV IIEPEMBIYKaA

a

—

apaJuIebHO OHOM U3 ee CTOPOH 6e3 HapyleHns KoH- |/  E—_—
ab, corporuBeHne KoTopoit pasuo R. OrnpenesinTh TOK b

yepes nepeMbruky. ConmpoTUBIEHHEM OCTAJILHON YacTh
paMKH IIpeHedpeydb.

¢ 11.1.47 [B-13.18] Pamka u3 mpoBOJIOKM, B KOTOPYIO BMOHTHPOBAaH KOH/IE€H-

Cl caTop, IPOHU3bIBACTCA IIEPIECHANKYJ/IAPHO €€ IIJIOCKOCTHU
_ll.—_—

d 0 & @ | OIHOPOIHBIM MArHUTHBIM T0JiIeM. CKOPOCTh M3MEHEHUsI

E‘ a & ® @ | HHLYKIMH 5TOrO HOJIs AA—? = 0,02 Tu/c. Onpenemnts

® ® @ D @ | °UCPIIIO 3aPIKCIHOro KOHICHCATOPA, CCIIT €IO eMKOCTD
C' = 4 Mx®, momaas pamxn S = 50 cm>.

11.1.48 [B-13.19] 3aMKHYTbI TPOBOHUK conpoTuBienneM R = 30 Om Ha-
XOJINTCsI BO BHEITHEM MATrHUTHOM I10JI€, IPUYeM IIOTOK MarHUTHOW WH/LYKIIUH,
IIPOHU3BIBAIOIINI 00Pa30BAHHBIA TPOBOAHIKOM KOHTYD, PABHOMEPHO BO3PACTAET C
d =2-107*B6 10 P = 5-10~* B6. Onpeesuts 3apsj1, KOTOPLIl Mpoiijier mpu
9TOM Uepe3 ceueHne IMPOBOTHIKA.

11.1.49 [B-13.20] Ilockuit 3aMKHYTBII METAJINICCKUN KOHTY]P ILJIOIIA b0
So = 10 cm? nebopmupyeTcs B 0[HOPOIHOM MATHITHOM TOJI€, HHIYKIS KOTOPOTro
B = 1072 Tn. [lnoma s KOHTYpa 3a BpeMs T = 2¢ paBHOMEPHO yMCHBIIACTCH
10 Sy = 2 cM? (IJI0CKOCTh KOHTYpa IIPH 3TOM OCTAeTCsl HepHeH UKy pHOi
MarHuTHOMY 10JT10 ). OTpeIe/InTh CITy TOKA, IPOTEKAIOIIETro M0 KOHTYPY B TeUeHHe
BPEMEHH T, €CJIi colpoTusienne Koutypa R =1 Owm.

11.1.50 [B-13.21] B onnopoinoM maruuTHoM 1oJie ¢ naaykimeit B = 0,05 Ti
HAXOJUTCSA IPOBOJIOYHBIH KOHTYD IIomaabio S = 20 cM?, IJIOCKOCTH KOTOPOTO
HEePIEH/INKYJIsipHa, MArHUTHOMY 11010, KOHTYD 1pucoeuHeH K 0aJJIMCTUICCKOMY
rajibBaHoMerpy. [Ipu moBopore KoOHTYypa B M0OJI0zKEHNE, KOIJIA €r'o ILJIOCKOCTD apaJl-
JIeJIbHA, MArHUTHOMY TI0JIIO, 4epe3 TaJbBaHOMETD MPOXOANT 3apsi ¢ = 2 - 1074 Ko
Haiitn conporusiienne Beeit 1emnm.

11.1.51 [B-13.22] B ognopoaiHoM MarauuTHoM moJje ¢ nnaykmueit B = 0,1 Tn
PACIIOJIOZKEH TIJIOCKUIT IPOBOJIOYHBIH BUTOK, IJIOCKOCTH KOTOPOT'O IIEPIEHINKYJIAPHA,
JIMHUSIM UHIAYKIUUA. BUTOK 3aMKHYT Ha rajbBaHomerp. [Lmomans Butka S =
103 cm?, ero comporusienne R = 2 Oum. Yepes rajabBaHoMeTp IIPH MOBOPOTE BHTKA,
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IIPOXOJIUT TIOJHBI 3apsa ¢ = 7,5 - 1073 K. Ha kaxoit yros moBepHy/m BUTOK?

11.1.52 [B-13.23] Katymka, nmeiomasa N = 100 BUTKOB, pacIioJiozKeHa B
OJIHOPOJIHOM MarHUTHOM moJte ¢ uaaykimeit B = 1072 Ti. [T1ockocTu ee BUTKOB
HePIIeH IUKYJIAPHBI JIMTHUSIM MarHuTHON nHAyKiuu. [Laoma b ogHOro BuTKa S =
10 cm?. KaTymka npucoeinHeHa K 6aJUIMCTHUCCKOMY TalbBaHOMETPY TaK, UTO
conporusjenne Beeit e R = 10 Owm. Ilpu noBopoTe KaTyIIKu Ha Yol v depes
raJbBaHOMETD IPoxoanT 3apan Q = 5 - 107° K. OnpegeanTs yroa o.

& 11.1.53 [B-13.24] KsajipaTHast paMKa cO CTOPOHOIT @ IMOMEIAeTCs B 0JIHOPO/I-

HOE MArHUTHOE I10Jie, TIePIIeH TUKY/IsIP- ., a R ®Z3.’ Py

Hoe ee 1tockocTu. [Ipm sToM 1o pam- — on N, /2 ‘%
Ke 1porekaet 3apsii (). Kakoit 3aps

POTEYET 10 PaMKe, eCJI eil Ipu Hen3- N e
MEHHOM TI0JIe NIPUIATh (HOpPMYy JIBYX az )
paBHBIX KBajipaToB? (Paccmorpers Ba- I 1 a/z I11
puants! 11 u I1I). =24

11.1.54 [B-13.25] Ilo AByM MeHBIM TTUHAM, YCTAHOBJIEHHBIM IT0]] YTJIOM (¢
K TOPU30HTY, CKOJIb3UT I0/I JIefICTBUEM CUJIbI TAXKECTU MPOBOJSIIAS IIepeEMbIUKa
maccoit m n gaiauHoil £. CKoIbyKeHre IPOUCXOUT B OJJHOPOJIHOM MArHUTHOM I10JIe
c maayknueit B. [lose neprnenuKyaspHo MJIOCKOCTU TIepeMeITeHns TTePEMBIIKA.
Beepxy HIMHBI cOeUHEHBI PE3UCTOPOM ¢ comporubieHneMm R. KoadbduiumeHT Tpe-
HUST CKOJTBYKEHUST MEKTy MOBEPXHOCTSIME IINH U [EePeMbIUKN paBeH (i1 < tga).
[Tpenebperast COMPOTUBIEHNEM TIIUH U TEPEMBIUKN, HAWTH €€ YCTaHOBUBIIYIOCS CKO-
pocTh. IlepeMbluKa HAXONTCA B TOPUBOHTAIBHON TIJIOCKOCTH U TEPIeHINKY/IsdpHa
IITIHAM.

11.1.55 [B5-13.26] [lo ropu3oHTAIBLHBIM HapaJLICIbHBIM PEIbcaM, PACCTOSHIE
MEXKJIy KOTOPBIMU PaBHO d, MOXKET CKOJIL3UTL 0e3 TpeHUs IepeMbluKa, Macca
KOTOPOiT m. Pelbehl coelMHenbl PE3NCTOPOM C CONTPOTUBJIEHNEM R W MTOMEITEHb! B
BEPTUKAJILHOE OJIHOPOJIHOE MarHuTHOE T10Jie, NHIYKIS KoToporo B. Ilepembruke
COOOIIAIOT CKOPOCTh vy. Haittn myTh S, mpoiijieHHbIil TTepeMbIUKOii JI0 OCTAHOBKH.

11.1.56 [B-13.27] IIpoBojginee KoJIbIo Maccoil m, guaMeTpoM d U COINPOTHB-
JlenneM R majiaeT B 110JI€ CUJIBbI TSAXKECTH ¢ OOJIbIION BBICOTHI TaK, UTO ILIOCKOCTD
KOJIbIIa OCTAETCA BCe BpeMs TOpU30HTa/IbHON. HallTn ycTaHOBUBIIYIOCA CKOPOCTD
KOJIbIla, €CJIM ero najeHue IMPOUCXOUT B MArHUTHOM I10Jle, BepTUKAJIbHas COCTaB-
JISTIOITAST MHTYKITUH KOTOPOTO M3MEHSIeTCsI ¢ BBICOTOl 2 110 3akony B, = By(1+az),
riae By 1 a — m3BeCTHbIE KOHCTAHTHI.
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& 11.1.57 [M-3.4.1] 3aMKHYTBIA IPOBOJHUK B BUJIE MPSIMOYTOJILHON Tpamemnnn
a HAXOJUTCS B MATHITHOM I10JIe ¢ HHAyKImei B = 6 - 1072 T,

HaIlpaBJICHHON MepIEHIUKYIAPHO IIJIOCKOCTH TPaIlelui OT
£ @ 8 Hac. CompoTHUBIICHIE eMHUITBI JTUHBI TpoBojHuKa p = 0,023

Owm/m. Haiitu Besuauny n Hampas/ieHne TOKa [, TEKyIIero B

€ I[IPpOBOAHUKE IIPHM paBHOMEPHOM YMEHbBIICHNN IIOJIA 4O HYJIA B

Teuenne t = 3 c. Pa3zmepnl orpeskos npoojHnka a = 0,2 M, b = 0,5 M, h = 0,4 M.

11.1.58 [M-3.4.2] Kosbro pajmyca r = 1 M, ¢jieJlaHHOE W3 TOHKOM TTPOBOJIOKH,
HaXOJIUTCA B OJJHOPOJIHOM MarHUTHOM I10JIe, WHIYKIINA KOTOPOTO YBEJTNINBAETCS
IIPOIIOPIIMOHAJIBHO BpeMeHu ¢ 1o 3akony B = kt. Onpenenntb MOIHOCTL P,
BBIJEJISIONIYIOCS B KOJIbIIE, €CJIM U3BECTHO, UTO CONPOTHUBJIEHNE KOJbIa PaBHO
R = 1 Owm, BekTop muAyKnuu B coctasiger yroj o« = 60° ¢ HOpMaIbiO K
10CKOCTH KoJibila, k = 1Ti/c.

11.1.59 [M-3.4.3] Karymka u3 n 0JMHAKOBBLIX BUTKOB C ILIOIIAJAbIO S IIPU-
coejlMHeHa K OaJI/IMCTUYECKOMY raJibBaHOMeTpY. BHauaJse Karyika HaXoguIach
MEXKTy TOJI0CaMI MarHuTa B OJTHOPOJIHOM MAarHUTHOM IoJie ¢ WHAyKIueit B, mna-
paJsLIe/IbHOI OCH KATYHIKH. 3aTeM KaTYIIKYy IIePeMEeCTIIN B IPOCTPAHCTBO, IIe
MarHUTHOE I10Jie OTcyTcTBYeT. Kakoe Kom4ecTBO 3JeKTpuiecTa () IPOTEKJIO
yepe3 ragbpanomerp? ConporupieHne Beeil menn .

¢ 11.1.60 [M-3.4.6] I[lo nBy™m mapaJsuiebHBIM IIPOBOJAM CO CKOPOCThIO V =
20 cm/c, HAIPABJIEHHON BIOJIb MIPOBOJOB, JBUYKETCS MPOBOMMAIINI CTEpPIKEHb.

—

Mezx 1y KOHITAaMU ITPOBOJIOB BKJIIOUEHBI PE3NCTOPDI

Ry =2 Om u Ry = 4 Om. Paccrosinue mexiy

.t B

17
nposogamu d = 10 cm. IIpoBosia momereHsl B 01- l -
HODOJJHOE MArHHTHOE II0JIe, HHIYKIHs Koroporo & i 'Qz
B = 10 T nepnenukyagpHa MJI0CKOCTH, TTPOXO/Is-

meit yepes3 mposojia. Haiitu cuty Toka I, TekyIero

110 crep:kHio. COlpPOTUBIEHNEM IIPOBOJOB, CTEPYKHS 1 KOHTAKTOB MEYK/Iy HUMI
1peHedpedsb.
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¢ 11.1.61 M-3.4.7] Ilo nByM BepTHKaILHBIM HpoBoasaniuM peiikam AB u C'D
(CM. PHCYHOK ), HAXOJISIIIIUMCS HA PACCTOsTHIE ¢ 1 COeJIMHEHHBIM COIPOTHB/IeHNeM R,

A r——=— ¢  10J JeilCTBHEM CHJIBI TAKECTH HAUYMHAET CKOJIB3UTh IPO-
R BOJIHUK, JiyInHA KOTOporo £ u macca m. CrucreMa HaXoUTCst

B OJTHOPOJTHOM MArHUTHOM IOJIe, NHIAYKINA KOToporo B
NepIeH/INKYJ/IspHa TIJIOCKOCTH pUCcyHKa. KakoBa ycTano-
S BUBIIIASICS CKOPOCTD V' JIBUZKEHUST TPOBOJIHNKA, €CJTH COITPO-
8 D TUBJICHUEM CaMOI'0 IIPOBOJIHUKA U PEEK, a TaKyKe TPEHUEeM

MOYKHO IIpeHebpeub? YeKopeHne cBOOOHOIO MaIeHUs (.

¢ 11.1.62 [M-3.4.8] IlapasienbHble MPOBOJAIINE HINHBI, PACIIOJIOYKEHHBIE B
rOPU30HTAJIBHON TIJIOCKOCTU, 3aMKHYTBI Ha PE3UCTOP COMPOTUBIeHNEM X 1 11oMe-
IEHbI B TIOCTOSHHOE OJITHOPOJIHOE MarHUTHOE 3

110J1e, BEKTOP UHJYKIIMU KOTOPOI'O HAIlPaBJIEH
1o BepTukKa/u BHU3. [lo mmHam 6e3 TpeHust v 2 2
MOZKET IepeMeIaThest IpoBoauuk AB, coxpa-

Hslsl [OCTOSIHHO KOHTAaKT ¢ mmuamu. Haitrm A l 3
—>
BeJINYNHY 1 HalIpaBJeHUe CUJbl F', KOTOpyio
HY2KHO HPUJIOXKUTH K IPOBOJHUKY, YTOOBI OH JBUIAJICS BJIOJIb IIMH HOCTYHATEIHLHO
_)

¢ MTOCTOSIHHOM cKopocThio V. ConpoTuB/ieHUeM IIUH U ITPOBOJIHUKA ITPEeHEOpeUb.
[Ipu pacuerax nooxkurb: R =100 Om, B =2 T, V = 0,1 m/c, £ = 20 cm.

NuagyktuBaOCTh. D1 C camounykium.

11.1.63 [M-3.4.4] Ilpu paBHOMEpHOM M3MEHEHUN CHUJIBI TOKa Uepe3 IIPOBO-
JIOUHYI0 KaTymKy B Heil Bosuuxaer DJ1C camonnnykmun & = 10 B. Karymika
comepxxut N = 1000 Butkos. Kaxoit 3apsij ¢ nporeuer 3a Bpemst At = 0,05 ¢ gepes
3aMKHYTBII IIPOBOJIOYHBIN BUTOK, HAJAETHIIl Ha KATYIIKY TaK, 9TO €ro IJIOCKOCTD
neprenInKy/asipaa ocu karyikn? Comnporusiienne Butka R = 0,2 Owm.

11.1.64 [M-3.4.5] Karymky c¢ nngyktusaoctbio L = 0,3 ['n mojkodaior
k ncrounnky ¢ DJ1C & = 1,5 B. Yepes Kakoil mpoMe:KyToK BpeMenn At cuia
Toka B 1enu oOyjaer paBHa I = 5 A? OMuYecKuM CONPOTUB/IEHUEM KATYIIKU U
BHYTPEHHUM COIPOTUBJICHIEM HCTOYHUKA TTPEeHeOPedh.

11.1.65 [B-13.28] Yepes cosenon, NHAYKTUBHOCTL KoToporo L = 0,4 mI'n
¥ IO b Honepednoro cedenns S = 10 em?, mpoxoanT Tok cuioit I = 0,5 A.
KakoBa WHIYKINSA MarHuTHOTO TOJIsT BHYTPHU COJIEHOU 1A, €CJIN OH COJIepKUT N =
100 BuTKOB?
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& 11.1.66 [B-13.29] B nern, rie L = 2 Mxl's, Ry = 1 OM, & = 3 B kuou K 3a-
MBIKaIOT. ITocjie Toro Kax TOK B KaTYIIKe JOCTUra- C —rrrree 3D

eT YCTAHOBUBIIIEIOCS 3HAYEHISI, KJIF0Y PA3MbBIKAIOT. ‘ L R,
Haiitu xosmdecTBo TerioTsl (), BbIIEIUBIIEICS Ar—_"_—_—"3———4B
B IIEIN ITOCJIE Pa3MbIKaHUs KJIoda. BHYyTpeHHIM K R
COIPOTHBJIEHNEM HCTOYHUKA [IpEeHeOPeUb. { 8.!’

|
11.1.67 [B-13.30] KaTymky ¢ MHJIYKTUBHOCTBIO [ 3aMBIKAIOT Ha UCTOYHUK
e o
Toka, DJIC koroporo pasHa . Yepes Kakoil IPOMEKYTOK BPEMEHH T TOK B Ka-
TYTIKE JOCTUTHET 3a/anHoro 3uavdenus 7 CompoTusieHne KaTyIIKN 1 BHyTpeHHee
COIIPOTUBJIEHNE UCTOYHNUKA HUYTOXKHO MaJbl.

¢ 11.1.68 [B-13.31] Karyiika 13 n BUTKOB, ILIOMALL KaXKJIO0M0 U3 KOTOPBIX
E‘l" paBHa S, pacioyoyKeHa B OJHOPOIHOM Iojie. BekTop mH-

JYKIAN 110JId B nieprienIuKy/IgpeH BUTKaM KaTymkn. Bae
L, L, OJIS pacIiojIiozKeHa BTopas KaTyika. Obe KaTyIK coe/ -

HEHbI TPOBOAHUKAMU. VHyKTUBHOCTH KaTYIIIEK PaBHBI

L1 n Ly. OMuvecKnM COIPOTHBJIEHUEM KaTYIIeK U IIPO-
BOJHUKOB IpeHebpeub. OlpeiesnTe BeJININHY TOKA, BOSHUKAIOIIEIO B KATYIITKAX
II0CJI€ BBIKJ/IIOUEHHS IIOJIS.

11.1.69 [B-13.32] Konjencarop eMkocThbio C, 3apsyKEHHBIN 70 HAIIPSKEHUsT
U, pazpsizkaeTcd Ha KaTyIIKy ¢ WHIYKTABHOCTHIO L u comporusienuneMm R. Kakoe
KOJIMIECTBO TEILIOTHI () BBIJIEIUTCS B KATYIIKE K TOMY MOMEHTY, KOI'JIa CIJIa TOKA
B Heil JJOCTUrHeT HanOOJIbIIero 3uaderus 7



Mexagndeckue KoJieOaHms

Onpenesienust 1 Teopus

YeroiianBoe paBHOBecHe (JIMHAMUTIECKOE OIPEJIeICHIE).
YeroitanBoe paBHOBeCHE (SHEPreTHIecKoe OIpeIe/IeHNe).
OcruiisTop.

Kostebanusi.

AmriutuTyia Kosiebanuii.

[ukinaeckas: (Kpyropast) 4acrora.

YHacroTa.

[Tepuos.

© 00N OE W

Hauanbnast dasa.
dPaza.

—_ =
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. CBoboanble KoIeOaHMSI.

—_
[\

. Hezaryxaromue Kojebanms.

—_
w

. T'apmonnyecknit mpoiecc.

—_
W

. Ypasuenne rapmorndecknx kosebanuii (YI'K).

—_
(@)

. Pemtenne ypapreHust TapMOHIIECKUX KOJI€OAHMIL.
. I'paduku x(t), v.(t), a.(t).
I'paduxn Wi(t), Wi(t).

—_
_\]@

KadecTBeHHBIE BOITPOCHI

11.2.1 Hapucyiite npuMepHbIii Bij 3aBUCHMOCTH Z(t) JJist TOPH30HTATBHOTO
IPYKUHHOT'O MasgTHUKA, €CJIM TPEHUEM MEKJIy I'PY30M U TOBEPXHOCTbHIO HEJIb3s
npenedpedsb. Kak Ha3bIBalOTCsI TaKue KoJieDaHms !

103



Tumor 3a5a4 104

11.2.2 I3-3a 4ero noJjiHas MeXaHUIeCKas SHEPIUs OCIUJIITOPA MOXKET yObI-
BaTh CO BpeMeHeM?

11.2.3 Ilouemy KojiebaHus NOPU3OHTAJIBLHOIO HPYZKIHHOTO MasiTHIKA C Tpe-
HUEM 3aTyXaloT, a BePTUKAJILHOIO MPYKUHHOI'O MasiTHUKa He 3aTyxaior! Benb u
TaM, U TaM JIefiCTByeT BHEIIHsIsA cujia (B OJHOM CJIydae — TPeHUe, B JIPYroM —
CIJIA, TSIZKECTH ).

11.2.4 MoryT sin KoyieOaHusT OBITH 3aTYXAIONUMI He U3-3a CUJI TPEHUS I
conporuBienus Bo3ayxa? Ilpusenure npumep.

11.2.5 Cujia TS2KecTH siBJIsieTCs BHENTHEH CHITOM [T CUCTEMbI «TPY3-TIPY2KUHA>
B BEPTUKAJILHOM IMPYKUHHOM ocluygTope. [loueMy sTa cujia He TOPMO3UT KOJie-
OaHusi?

11.2.6 BepTuxajbHbIil TPY>KUHHBII MagTHUK IIPEJICTaBJIsIeT cOOOI MaCcCHUB-
HBIHl MArHUT, 3aKPEIIeHHBIN Ha HeBecOMOI MpyzKuHe. B mosiokennn paBHOBeCHs
MasATHIKA HAXOIUTCA MACCHBHOE METAIMIECKOE KOJIBIO, PACIOIOKEHHOE TOPH-
30HTAJILHO TAaK, UTO MAATHUK IPH KOJEOAHUAX ITPOXOIUT HUepe3 MEHTDP KOJIbIa
MEPIEHINKYIISIPHO €TI0 TIOCKOCTH.

(a) Caemaiite uepTek. YKazKnNTe CHIIBI, ACHCTBYIONNE HA MAsSTHIK.
OrmurmmTe noBeJieHne MasiTHUKA, JJIsT CJIETYIOIINX CJIyIaeB:

(b) Kosbio caenano u3 mMenn (Mejib CINTATL HEMATHUTHBIM MATEPUAJIOM ).
(¢) Koubrio cienano u3 xkesesa (3Keae30 — MATHUTHBINH MaTepuad).
AprymenTupyiite oTBer.

Tuns! 3amaq

[. CocraBurh YI'K u3 2 3akona Herorona, naittu wy u 7.

II. CocraBurh ¥YI'K n3 3C9, naiitu wy u 1.

I1I. Hepesenats rorosyio dopmyry (T = 2rty/m/k, T = 21/l g) non sanauy.
IV. Anamus pemenust YI'K z = A cos (wot + o).

V. Mexanuka + rorobbie (pOPMYJIbI JJIsI IIePUO/IA.
VI. Tapmonutdeckoe nBmkenne («kosebamus 6e3 KogebaHuii» ).



105 MEXAHUYECKHUE KOJIEBAHUSA

3aaun

11.2.7 I'pys maccoit m OCTOPOXKHO MPUKPEILISIOT K HeledOopMUPOBAHHOIM
IPY2KUHE »KECTKOCTbBIO k, IOJIBEIIEHHON K IIOTOJKY, U OTIycKalT. Haiitn makcu-
MaJIbHYIO J1e(POPMAIIIIO IIPYKUHBI Tpyax 1 MAKCUMAJIBHYIO CKOPOCTD Upax-

11.2.8 BriBegure dpopmyity Jijist iepuojia KojieOaHuii TOpu30HTAIBLHOTO TIPY-

JKMHHOI'O MagTHHUKA MacCoil m, 3aKpeIlIeHHOI'O Ha IPY2KUHE »KECTKOCTbIo k, u3
BTOpOro 3akoHa HrroToHa.

11.2.9 Briemgure dpopmyity Jijist iepuojia KojieDaHuii ToOpu30HTAIBLHOTO TIPY-

JKIMHHOI'O MasTHUKA Maccoil m, 3aKpeIyIeHHOrO Ha IPYKUHe YKeCTKOCThIO k, 13
3aKoHa COXpaHeHnus SHepTrHuu.

11.2.10 Brmsegure dhopMyity Jjisd Mepuojia Kojaedbannii BEpTUKAJILHOTO TPY-

JKIMHHOI'O MasTHUKa MacCoil m, 3aKpeIjIeHHOrO Ha IPYKIHe YKECTKOCThIO k, 13

JIMHAMIYECKIX COOOParKeHNI.

11.2.11 Brmeaure dhopMyity i mepuojia Kojaedbannii BEpTUKAJILHOTO TPY-

JKIMHHOI'O MasITHUKa Maccoil m, 3aKPeIJIeHHOrO Ha IPYKUHE YKECTKOCThIO k, 13
3aKOHa COXpaHeHUs SHEPTUN.

11.2.12 Beisegure dhopMysty s epuojia KoaedbaHumil MaTeMaTHIecKoro Ma-
sITHUKa JJIMHON ¢ 13 BTOporo 3akona HeioTona. MoxKHO Ji cKa3aTh, YTO TaKoii
MaATHUK COBEPIIAET rapMOHIIECKNe KOoJieOaHms !

11.2.13 BeiBegure dpopMyity Jisi Iepuojia KojaedbaHuii MaTeMaTnieckoro Ma-
SITHUKA JUIMHOI £ 13 3aKOHa coxpaHeHus sueprun. MoxKHO I cKa3aTh, 9TO TaKOil
MasITHUK COBEpIIAeT TapMOHUYECKUe KOJiedaHusi?

11.2.14 BepTukaJbHbI TPYKUHHBIT MasgTHIK COBEPIIACT TapMOHUIECKIE
Kostebannsi. 3a t = 0 mpuMuTe MOMEHT HAHOOJIBIIEro CxKaTHs IpyKuHbl. 3BecTHa
aMILIuTya Kojaebannit A u nepuox 1.

(a) Hapucyiite rpaduku x(t), v, (t), a.(t).

(b) Haiiure mpoexIio MIHOBEHHOI CKOPOCTU MasiTHHKA B MoMeHT t = T'/8.
(¢) Korma xoopaunarta masgTHUKa craHer paBHa A /47

(d) Hemy Oyser paBHA CKOPOCTH MasiTHUKA B MOMEHT, Koryia x = A /47

CrenaiiTe depTerk, OTMEThTE OCb, Ha, Heil HOJIb U KpaiiHue IOJIOXKEeHHA. Y KayKuTe
Ha deprexke MoMeHTHI (b) u (c).
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11.2.15 Haiiyure MrHOBEHHYIO CKOPOCTH MOPU30HTAJIBHOIO MPYKIHHOIO Ma-
STHUKA B MOMEHT MPOXOKJIEHNs MOJIOKeHNs paBHOBecusd. V3BecTHa Macca rpysa,
JKECTKOCTD MPYKUHBI 1 aMILTUTY 18 KOJeOaHMIA.

11.2.16 MaremaTuiecknii MasgiTHUK COBEpIIaeT MaJible KoJebaHusd B BEPTHU-
KAJbHOMN ILJIOCKOCTH, KOOPJHATA MeHsieTcst 10 3akony x(t) = A cos (wot). Macca
magTauka m = 200 r, ammmryaa A = 2 cm. dymna autn £ = 1 M.

(a) B kaxoit MOMEHT BpeMeHH KUHETUIECKAsT SHEPTUsT CUCTEMbl MaKCUMAJThHA !
(b) Haiiure MmakcuMasbHOE 3HAUEHNE KHHETHIECKON SHEPIUN MAasSTHUKA.
B Kakoil MOMEHT BpeMeHH IOTeHI[NaTbHasl SHEPIUs MaKCHMabHa !

TEeHINAIBHOI SHEPT !
(f) B kakoit MOMEHT MOJIHAsT SHEPTHs MasiTHIKA MakcuMasbha! Jlaiite passephy-
TBIIT OTBET.

11.2.17 Iloctpouts z(t), v, (t), a,(t) 11st 0HOTO HEpUOJIA JJTst BEPTUKAJIBHOTO
IPYZKUHHOTO MAdATHHUKA. 3a t = 0 NpUMHUTE MOMEHT HPOXOZKJICHUS MOJIOKEHMS
paBHOBECHUsI TIPU JBUZKEHUM I'Py3a BHU3. VI300pa3uTh Ha UepTerKe TaKKe caM
BEPTUKAJILHBIN MasgTHUK, HA OCH OTMETHUTL KpailHue MOJIOKEHUs U MOJIOKEHHUE
PABHOBECHS.

11.2.18 I'py3 Mmaccoit m HaxoauTcsd Ha TOPU30HTAJILHOM IVIaJIKOM cToje. ['py3
NPUKPEIICH PYKIUHAMU YKECTKOCTBHIO k1 1 Ky K ITPOTUBOIIOJIOKHBIM CTEHKaM.
B noJioxkennn paBHOBecud obOe IPY»KUHBI pacTdHyThl. Haiigure mepuos mMaJjbix
KoJiebaHmit cucrembl, coctaBu YI'K u3 2 3akona HbioToHA.

11.2.19 I'py3 maccoit m HaxouTcs Ha TOPU30HTAILHOM IVIaJIKOM cTojie. ['py3
NpUKPEIIEH MPYKUHAMU YKECTKOCTBIO k1 1 Ky K ITPOTUBOIIOJIOKHBIM CTEHKAM.
B nosiozkenun paBHOBecusi 00e NPY»KUHbI pacTaHyThl. HalijuTe mepuoj MaJibix
KoJiebaHmit cucrembl, coctaBuB YI'K u3 3akona coxpaHeHUsl SHEPIUN.

11.2.20 I'pys mMaccoit m, IMEIoNuil TOJIOXKUTEIHHBIN JIeKTPUIeCKUil 3apsi /I,
3aKperyieH Ha BEePTHKAJIbLHON MPYXKUHE YKECTKOCThbIo k. I'py3 HaxoauTcs B OJ1-
HOPOJTHOM 3JIEKTPOCTATUIECKOM TI0JI€, CO3/IaHHOM OECKOHEUYHON MOJIOKUTETHHO
3apsIZKEHHON rOPU30HTAJIBLHOM TIOCKOCTBIO, Haxosmeiicst moy rpy3om. Cuta B3au-
MOJICHICTBUS I'Py3a ¢ IJIOCKOCTHIO MocToAnna n pasua F'. Haiiaure nepuos koseba-
HUIT TAKOTO OCIUJIJIATOPA.
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11.2.21 Mauible KosiebaHmsl MaTeMaTUIeCKOrO0 MAagTHUKA TOIINHIIOTCS 3a-
kony x(t) = —Asin (wot). Hapucyiite rpaduxu v,(t), a,(t). Taxxke na ogrom
rpaduke HapuCcyiiTe 3aBUCUMOCTU KUHETUYECKON U MTOTEHINAIbHOI SHEPIUK OT
BpeMEHN.

¢ 11.2.22 KosebareabHast CHCTEMa COCTOUT u3 rpysa Maccoir m = 90 r, jexa-
IMero Ha V1A KON TOPM30HTAJBLHON IIIOCKOCTH, HEBECOMOI'O TJIAIKOTO OJI0KA, ABYX
HEBECOMBIX, HEPACTSXKIMBIX HUTEH U TPEX HEBECOMBIX
py2KuH ykecTtkocThio k1 = 2/3 H/em, ke = 1/2 H/em
u k3 = 1 H/cm, coenbenHbIx Tak, Kak MOKa3aHO HA
pucynke. LleHTp Macc rpysa JieKUT Ha OJIHON FOPU30H-

TAJIN C IPUKPEILJIEHHON K HEMY HUTH U OChIO MIPYKUHbBI
k1. B nosioxkenun paBHOBeCHsT Bce MPYKUHBI PacTaHyThl. CunTasi, YTO0 HUTH BCE
BpEMs OCTAIOTCS HATSHYTBIMHU, ONPEJIENTEe KPYTOBYIO YACTOTY Wy MAJIBIX TapMo-
HIYECKUX KoJiebaHuii rpysa.

11.2.23 T'opu3oHTAJIBHBII MPYKUHHBIT MAsTHUK Maccoil m Ha NPYyKUHE KeCT-
KOCTBIO k coBepliliaeT KojebaHus Ha TJIaJIKOM CcTo/nKe. K MagTHUKY TPUIOZKEHA
OCTOSTHHAST TOPU30HTaIbHas cuyta F, jeficTByIomast BIOIb OCH MPYKUHBI (CTpe-
MUTCS PACTSHYTD HPYZKUHY ).

(a) Haitnure nepnon kosebaHuii, pemiuB 9Ty 3a/ady Kak 3aJ1ady [MepBoro THIIA.
(b) Byayr nin KostebaHust TAKOro MasgTHHKa 3aTyxaronmmMu? [Todemy?

11.2.24 T'opu3oHTAJIBHBII NPYKUHHBIT MAasTHUK MacCoil 1m Ha MPYyKUHE KeCT-
KOCTBIO k coBepliliaeT KojebaHus Ha TUIaJIKOM CcTo/nKe. K MagTHUKY TPUIOZKEHA
MOCTOSTHHAST TOPU30HTaIbHas cuyta F) jeficTBytomast BJIOIb OCH PYKUHBI (CTpe-
MUTCsI CZKATb TIPYKUHY ).

(a) Haitnure nepnon kosebanuii, pemiuB 9Ty 3a/ady Kak 3aJ1ady [MepBoro THIIA.
(b) Byayr nn KosebaHust TAKOro MasgTHHKa 3aTyxaronmmMu? [Todemy?

11.2.25 KoJiebanusi ropusoHTAJILHOIO MPYKUHHOTO MAasgTHUKA, TTOTIUHSIOTCS
sakony (t) = Asin (wpt). U3BecTHBIME CcIUTATD IUKJIMIECKYIO YACTOTY W(, MACCY
m u aMmiTyay A.

(a) Haiigure 3aBucumoctn v, (t), a,(t).

) Hapucyiite rpacduku x(t), v, (t), a.(t).

(c) BeiBeaure 3aBUCHMOCTH KMHETHUIECKON SHEPTUN OT KOOPJANHATHI U BPEMEHT.
(d) BoIBeure 3aBUCHMOCTD TOTEHIUATBHON SHEPTUE OT KOOPIMHATHI U BPEMEHN.
( ) [ToctpoiiTe Ha ojHOM rpaduke 3aBUCUMOCTH KMHETHIECKON U MOTEHIAIbHOIT

QHEPIrumM OT BPEMEHU.
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11.2.26 Kosebanus BepTUKAJILHOTO MPYKUHHOIO MasTHUKA ITOUTHSIOTCS
3aKoHy v, (t) = Awpsin (wot). V3BecTHBIME CIUTATH TUKIMICCKYIO IaCTOTY Wy,
Maccy m u aminTyay A.

(a) Haitaure 3aBucumocts (1), a,(t).
(b) Hapucyiite rpadurn z(t), v, (t), a.(t).
(c) BoiBemnTe 3aBUCHMOCTH KMHETUYIECKOT SHEPTUE OT KOOPJAUHATHI U BPEMEHH.
(d)
)

d
(e

BreiBeinTe 3aBUCIMOCTD MOTEHIMAILHON SHEPIUM OT KOOPANHATHI U BPEMEHM.
[TocTpoiiTe Ha oHOM rpaduke 3aBUCUMOCTH KUHETHYECKO 1 IOTEHINAILHOI
SHEPruu OT BPEMEHU.

11.2.27 BepTukaJibHbBII NPYKUHHBII MasTHUK, 00J1aJIal0NINil OTpHUIATE /b
HBIM 3apsagoM —5 HKJI, coBepinaeT rapMoHnYecKne KojieOaHus B OJIHOPOJIHOM
9JIEKTPOCTATIHIECKOM T10JIe HalpsizkeHHOCThio 10 B/M. Bekrop HampsizkeHHOCTH
9JIEKTPOCTATUIECKOTO TI0JIsI HAITpaBJIeH BepTUKAJIbLHO BBepX. Macca MasgTHUKA
pasua 500 1, a KecTKOCTH NpyzKuHbI paBHa 100 H /M.

(a) Cuenaiite uyeprex.

(b)

(¢) Haitnnre nepuoj kostebanuii MasiTHKa. [lojcTaBbTe 9nCI0BBIC 3HAYCHIS.
)

(d

Pemnre 3ajady Kak 3a/a4dy IepBOro THIIA, BbIBeAuTe (DOPMYILY JJIsl IIePHUOJIa.

Haiiure koopanuary MasiTHEKa depe3 T'/8 mocjie MaKCUMaJIbHOTO CoKATHSI

NPy KUHBI.

(e) Haitynre cKOpOCTb MasiTHHKA B MOMEHT MTPOXOZK/ICHUS MTOJIOXKEHUST PABHOBE-
cusl.

(f) Haitiure yckopeHne MagTHHKA B TOT MOMEHT, KOT/ia JeOopMaliis Py KIHbI

COCTaBJIAET TOJIOBUHY OT MAaKCUMAaJIHLHOM JiehbOpMAaIiii.

11.2.28 [B-14.1] OnpeaesmTh aMILTUTY/ Ty 1 HAYAJILHYIO a3y TapMOHITIECKITX
KOJIeOaHUI ¢ KPYTOBOI 4acTOTOM Wy, €C/IN B HAYAIbHBIH MOMEHT BPEMEHU CMEITeHIe
x(0) 1 ckopocts v(0) cocTaBIsIH:

(a) z(0) = xg, v(0) = 0;

(b) z(0) =0, v(0) = vy;

(¢) z(0) =z, v(0) = vy.

3anuimTe ypaBHeHre TapMOHIIeCKIX KOJIeOaHuil ¢ yIeToM Hall ICHHBIX AMILIATY bl
1 HaYaJIbHON (pa3bl.

11.2.29 [B-14.2] Kakyio 4acTh rnepuojia Kojaebanuii rpy3 Ipy>KUHHOTO MasiT-
HUKa HaXOJUTCH B Ipejiesiax 1 cM OT 10JIOYKeHUsI PaBHOBECHU, €C/IM aMILJINTY/1a
KoJiebaHmit paBHa 2 cM?
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11.2.30 [B-14.3] Ornpejie/iuTh CPeJIHION CKOPOCTb IPU KOJIeOaHUsIX IIPYKNH-
HOrO MasiTHHKa ¢ amimTyoit A = 1 M n nepuojom kosebanuit T = 1 ¢ 3a Bpems
JIBUYKEHNST MAsITHIKA!

(a) oT mosioykeHus paBHOBeCHs J10 OTKIoHeHus B 0,5 cM;
(b) or MakCcHMAaJIbLHOTO OTKJIOHEHHS j10 OTKJoHeHust 0,5 cM.

11.2.31 [B-14.4] OupelienTh epuo/i KojaedaHnii MaTeMaTHIeCKoro MasTHITKa
JUINHO# £, TIOABEIIEHHOIO K ITOTOJIKY JndTa;
(a) MOJHUMAIOIIErocs BEPTUKAJIBLHO BBEPX C YCKOPEHUEM d;
(b) omyckatomerocst BHU3 ¢ yCKOPEHHEM d.

11.2.32 [B-14.5] HaiiTu nepuoj KosebaHnit MasgTHUKA JJIMHOM £, 110/IBeIeH-
HOT'O B BaroHe, JBIKYIIEMCsl TOPU30HTAIBHO C YCKOPEHUEM .

11.2.33 [B-14.6] MaremaTndeckuii MasgiTHUK, COCTOSIINI U3 YKEJIe3HOIO IIa-
puka maccoit m = 40 r, noJBelIeHHOro Ha HUTU JUinHON £ = 1 M, coBepiiaer
rapMoHUYecKne KoJjedbanusd. Kcan 1o mapuk MoOMecTUTh MarHuT, TO OH OyJeT
HPUTSITUBATH IAPUK C IOCTOSIHHON BepTuKabHoit cutoit 11 = 0,24 H. Oupegeantsb
1epuoJi KojiebaHuil mapuka B HOBOM COCTOSIHUU.

11.2.34 [B-14.7] IlonmoxkuTebHO 3apszKeHHbIN mapuk maccoit m = 30 T
(MaTeMaTHIECKNU MASITHUK) COBEPINAET FapMOHIIECKIE KOJIeOAHMsT HAJT OJIOKII-
TeJILHO 3apsi?KeHHO# 0eCKOHEUHOI IIJIOCKOCThIO. [Ipu 9TOM cujia 3JIeKTpUIecKoro
B3anMMO/IeiicTBuUs 1apuka ¢ 1ockoctbio F' = 0,1 H, a nepuoj ero xosiebanmii
7,2c. 3aTeM MIApUK I€pe3apsiIiIn Tak, UTO ero 3apsij CTaJ OTPHUIATE/bLHbBIM,
HO 110 MOJIYJIIO PaBHBIM IIepBOHadabHOMY. ONpeie/IuTh [1eprojl IFapMOHIIECKIX
KOJIeDaHMIi MaprKa B HOBOM COCTOSIHUU. YCKOpEHUe CBOOOIHOIO IaJeHUsI IIPUHSITD

g=10m/c?

11.2.35 [B-14.8] Illapuk maccoit m ¢ 3apsjgom ¢ > (0 mojaBelleH Ha TOH-
KOl HUTH BHYTPH ILJIOCKOT'O KOHJIEHCATOPA ¢ TOPU30HTAJIHLHO OPUEHTUPOBAHHBIME
acTuHaMu. HanpseKeHHOCTh 10oJIsI KOHJIeHcaTopa paBHa F, cujloBble JIMHUN Ha-
1paBJjeHbl BHI3. HaliTu mepuos Kosiebanuii Takoro MasgTHuKa. [inHa HUTH paBHa, £.
Kaxk usmennrcs bopmyiia sl epuojia, ecjau N3MEeHUTDb 3HaK 3apsijia Ha IJIaCTHHAX
KOHJIeHcaTopa?!

¢ 11.2.36 [B-14.9] MareMarudeckuii MagTHUK JJINHOMN £
coBepIaeT KoJjebaHusi BOIN3KM BepTUKAJIbHOII cTenku. 1o
TOYKON T0J[BeCa MasiTHUKa Ha paccrosHuu {1 = £/2 oT Hee
B CTEHKY 3a0UT IBO3/b (cM. pucynok). Haiitu mepuos xoJte-

Oanuii MmagrTHuka 1 .
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11.2.37 [M-1.6.3] Onpegenuts nepuo 1’ BepTUKAJILHBIX KOJIEOAHUI Ipy3a
MacCoii M, MOJABEIICHHOIO K JIBYM IIOCJIEI0BATEILHO COCIUHEHHBIM Py KIHAM
KecTkocTamu k1 1 ko.

11.2.38 Onpepents nepuos KojaedaHuii rpys3a Maccoil m, MoJABeIIeHHOI0 K
JIBYM BEPTUKAJIBLHBIM [TapaJljIe/IbHO COeMHEHHBIM MPY KIHAM YKECTKOCTAMU ki 1

ko.

< 11.2.39 [B-14.12] B nagajabHbII MOMEHT BpeMe-
HE TPY3Y NPUIAETCs HadaabHasi CKOPOCTh vgy. Orpe/ie-
JINTDH 1epuoji Koebannii. [lapameTpsl cucTeMbr yKa-

3aHbl Ha PHUCYHKE.

¢ 11.2.40 [B-14.10] Tonkwmii, abCOTIOTHO »KECTKUII HEBECOMBIIl CTeprKeHb, Ha,
Z KOHIIE KOTOPOI'O 3aKpeIljieH TOYEeUHbII MapuK, OTKJIOHWJIN
Ha, HeOOJIBIIION YI0JI (v OT IIOJIOYKEHHSI PaBHOBECHUSI U OTIIY-
cTiyin. B MOMeHT, Korja crepKeHb cocTaB/Islyi yroga [ < «
C BEePTHUKAJIbIO, MPOU30ILI0 adCOTIOTHO YIIPYTroe CoyJlapeHine

mapuKa ¢ HaKJoHHON crenkoii. Onpenesnts T @ T — or-

HOIIIEHME [1eprojia KoJieDaHIil TaKOTO MAagTHUKA K IIEPUOILY
MaTeMaTUIeCKOro MasgTHUKa TOM »Ke JJIMHDI.

¢ 11.2.41 [B-14.11] [Ilapuk (MaTepuasbHas TOYKA) MAcCoil m coBepIaer rap-
MOHIYECKHE KosieOaHus ¢ aMIUINTYI0i A Ha npyzKume P
¢ xkectrocThio k. Ha paccrostaun A/2 or mnosoxkeHust Z a

PABHOBECUSI YCTAHOBUJIN MACCUBHYIO CTAILHYIO ILIATY, OT 4y
KOTOPOIl MIapuk abCcoIIOTHO YIPYro oTcKakupaeT. Hafitu 2

Iepuno KOJIeOAHMST B 3TOM cJIydac.

11.2.42 Pemmts 3amaay 11.2.41, cauras, aro mmty nocrasuin Ha A/2 ciesa
OT TIOJIOXKeHUS paBHoBecud. [Ipyknna mpoxoauT depe3 MajeHbKoe OTBEPCTHE B
mnTe. PasMepbl OTBEPCTHS MPEHeOPeXKMMO MaJibl 10 CPaBHEHUIO C PasMepoM
IMAPUKA.

11.2.43 [M-1.6.2] Huaunap Maccoit m ¢ IJIOMAAbI0 OCHOBaHUs S IlJIaBaeT
B BEPTHKAJBLHOM IOJIOXKEHUN B »KUJIKOCTH ILJIOTHOCTBIO p. Ero norpysmim erie
HeMHOro n ormnycruin. OupejennTsh nepuoj 1 MaJibIX BEPTUKAJIbHBIX KoJieda-
Huit 1uanHapa. ConpoTUBIEHIEM »KUJIKOCTH IIpeHedpedb. YCKOpeHre ¢BOOOHOIO
HaJICHUsI (.
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: Y
/g k ,.Im Om

K samaue 11.2.47 K zamaue 11.2.48 K zagaue 11.2.49

11.2.44 [B-14.13] Ha nmoBepxHOCTHU »KMJIKOCTHU ILIaBaET IPU3MATUIECKOE TEJIO,
MOTPYy2KEeHHOEe B KIJIKOCTE Ha Tyonny h. OnpenennTh mepuoji MaablX KojaebaHmii
TeJla, eCJIM BSI3KOE COIPOTHUBJIEHUE YKUJIKOCTH JIBIKEHHUIO TeJia IIPeHeOpesKIMOo
MaJIo.

11.2.45 [B-14.14] B coobmaionuxcs cocynax MIINHIPUIEeCKoil (hopMbI HaJIU-
Ta pryTh. HaiiTi mepnos MasbIx KojieOanmii pTyTH, ecJin ILJIOMa/ b MOTePEeTHOr0
cedennsa Kazkjioro cocyna S = 0,3 em?, Macca pryTn m = 484 r, IIOTHOCTH PTYTH
p = 13,6 - 10 xr/m>. Tpenuem npenedpeysn.

11.2.46 [M-1.6.1] I'opusoHTaJIbHAS JIOCKA COBEPIIAET rapMOHUYECKHE KoJieha-
HUS B TOPU30HTAJILHOM HallpaBjieHun ¢ nepuojom 1 = 2c. Ilpn kakoit amminTye
KoJiebannit A Jjiexkaliee Ha Heil TeJIo HauHeT CKOJIb3UTh! Koadhduiment TpeHnst
p = 0,2, yckopenue cBoboHoro najenus g = 10 m/c?.

& 11.2.47* [B-14.16] Touka nmojseca JABOIHONO MasgTHUKA COBEPIIACT TaPMOHMU-
JecKne KoJebaHus ¢ MaJjiol aMIUIUTY/I0il B TOPH30HTAIBHOM HAIPABICHUN (CM.
pucyHOK). JlmHa HuKHel HUTH paBHa £, Macca HIZKHEro IMapuKa 1, BEPXHETO
M. Kakum poJken ObITh Iepuoj Kojiedannii TOUKN 1mojaBeca A, 4ToObI BEPXHsist
HUTH BCE BPEMsI OCTaBaJIaCh BEPTUKAJIBLHON !

¢ 11.2.48 [B-14.17] OupenennTsb mepuoj] Koebannii MmasgTHuka. Macca rpysa,
JKECTKOCTh MPYKUHBI U JIJINHA CTEPXKHs 3ajaHbl. Maccoit crepkHst npeHedpedb.

& 11.2.49 OupeseuTh Hepyrojl MajbiX KojaebaHuil MagTHUKA, COCTOAIIEr0 U3
HEBECOMOT'O CTEPYKHSI U I'py3a Maccoil m. zKecTKoCTh NPYKUHBI k, JIJINHA CTEPXKHS
(. Tlpy»KuHa KPenuTcst K cepejinHe CTepzKHs (CM. PUCYHOK ).

11.2.50 [B-14.21] HemoaBuzKHbIil Tpy3, MOABEMIEHHDBIN Ha TIPYXKIHE, PACTATU-
BAET ee, HAXO/ISICh B MOJIOZKeHNU paBHOBecust, Ha JanHy Al = 4 cm. Haiitn nepuosn
coOCTBEHHBIX KoJstebanuit 1.
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& 11.2.51 [B-14.20] IIpoBoaHuK Maccoit m u jyinHoi £ OABEIeH K AMJIeKTPUKY
C ITOMOIIIBIO JIBYX OJITHAKOBBIX IIPOBOIAIINX IIPYKUH 001Ieit s s

YKeCTKOCThI0 k. OIHOPOIHOE MArHUTHOE II0JIe ¢ HHAYKIei _"C_
B nanpapiieHO NepleHInKY/IsPHO IJIOCKOCTH depTexKa. K

BEPXHUM KOHIIAM IPYKUHBI [TPUCOETIMHEH KOHJIEHCATOD
emkocthio C. [Ipenebperast conpoTuB/ieHneM, cOOCTBEHHOM
UH/TyKTUBHOCTBIO U €MKOCTBIO ITPOBOJIHIKOB, OIPEJIE/INTh

1eproJ| KosiebaHuii CucTeMbl B BEPTUKAJJILHOMN IIJIOCKOCTH. I —

¢ 11.2.52 [B-14.22] Ha ragxoii TOpU30HTAIBHOI IIJIOCKOCTH PACIIOJIOXKEH OPY-
cok maccoit M = 1 Kr, 3aKperieHHblil TpyKUHaMU, »KECTKOCTb KaxKJI0l U3 KO-

topeix k = 30 H/m. Ha 6pycke nexur maiiba maccoit m = 0,5 kr. Cucrema
Opycok-Iaiiba IpUBOINTCA B KojiebaTeIbHOE JIBIKEHIE. %

m
OrnpeietnTh MaKCUMaJbHYIO aMILIATYy KoJebaHui, 1S mm paai

[P KOTOPOIi cucrema OyeT ABUrAThCS KaK eJIMHOe Iie- M

JIoe, T. €. 0e3 MpocKaJb3blBaHUs IIaiiobl 110 OpycKy. Ko-

spdunment Tpenns Mexry 6pyckom u mafiboit = 0,4. WM/

¢ 11.2.53 [B-14.23] Ha ropusonTa/jbHoil Npy:KUHE YKPEILIEHO TeJI0 MACCOIl

M = 10 kr, jexkairee Ha abCOJIIOTHO IVIAJIKOM cToJjie. B 9To Tejo momnajaer u

3aCTpeBaeT B HeM Iyt Maccoit m = 10 Kr, jersmast 7

co ckopocThio v = 500 M/c 1O HANpABJIEHUIO BJIOJIb M IRtL
OCH TIPYZKUHBI. AMIUINTY 18 BOSHUKIIINX [IPH 9TOM KO- -
nebanuit A = 0,1 m. Haiitu nepuo;; kosrebanumii. 2l

< 11.2.54 [B-14.24] B magagbHbI MOMEHT IIPYKH-
Ha ki pacrsanyTta Ha {1, a IpyKHUHa ko cxkaTa Ha {o.

OnpenenTb aMILTATY/TY W Tepuo/i Kojaebannit Opycka

Maccom m.

11.2.55 [M-1.6.4] 3Hag rmepuoJi KojebaHuil MasgTHIKA Ha YpoBHE Mopst 1) =
1 ¢, mafitu nmepuoy KosjebaHuit 3Toro MagTHukKa 17 Ha BbicoTe h = 6,4 KM HaJ
ypoaeM Mops. Pajanyc 3emyin R = 6400 k.

¢ 11.2.56 [B-14.26] K cucreme, cocTostieil u3 ABYX I'PY30B OJNHAKOBON MAacChI,
COEJIMHEHHBIX MeXKy co00il HEBeCOMOIl IIPYKUHOI ¢ »KecT- L] £ »

KOCTDBIO k, BHE3AIIHO IIPUJIOZKeHa ropu3onTaibHas cita F. E_

/7

OrnpeietuTh aMILIUTYLy YIPYTUX KOoJaeObaHuil, yIuThiBas,

YTO I'PY3bI CIIOCOOHBI 6€3 TPEeHHsI CKOJb3UTh 110 FOPU30H-
TAJLHOMY CTOJIY.
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11.2.57 [B-14.25] Ha BepTHKaJIbHO pacIoIOyKEHHOI pyKUHE ¢ KO3 PUIu-
EHTOM >KeCTKOCTU k TojBelieH rpy3 maccoii m. I'pysy coobmaior HadabHYIO
CKOPOCTbD ), HAIIPABJICHHYIO BEPTUKAJILHO BHI3. OIIpejie/uTh Hepuo/| 1 aMILIATY, Ly
KoJjiebaHuii rpysa.

11.2.58 [M-1.6.10] T'ups maccoit m = 1 Kr, mojBelieHHas Ha IIPYKIHE,
COBEpIAET BePTUKAJIbHBIE FapMOHIIeCKHe KoJyiebanusa ¢ aMiuTyaoi A = 0,2 M u
nepuogoMm 1" = 2 c¢. OupenesnTh CUIY HATSKEeHUs PYKUHLI F' B MOMEHT, KOr/a
TUpst JIOCTUTACT HUKHEeH TOUKH. YCKOpeHne cBoOOIHOro najenus g = 9,8 m/c2.

11.2.59 [M-1.6.5] MaremaTndecKuii MasgTHUK, IPEJICTABJIAIONNN cO0Oil 11a-
PUK MAaCCOi m, TOBEIIeHHbI Ha HUTH JIMHO £, TOMEIIeH B 3JIEKTPUUIECKOe I10JIe
IJIOCKOTO KOHJIEHCATOPa, 3apsazKeHHoro jgo Hamnpsikenns U. Paccrosnmne mex Ty
obKJIaIKaMu KoHjgeHcaTopa d. OupejaeuTs rnepuos 1’ KojiebaHuil MasgTHUKA, €CJIN
IJIACTUHBI KOHJIEHCATOPA PACIIOIOXKEHbI TOPU30HTAILHO. 3apsiJl IMapuKa MOJIOXKI-
TeJIEH U paBeH ¢. YCKOpeHHe CBOOOIHOTO IaJIeHU (.

¢ 11.2.60 M-1.6.6] Teso maccoit M = 10 kr, HajgeToe Ha IJIAJIKAH DOPU30H-
TaJIbHBIN CTEPXKEeHb, CBA3aHO NMPYKUHON ¢ HEMOBUKHOI cTeHKoil. B 310 Teso
nora/jlaeT U 3acTpeBaeT B HeM IyJisg Maccoit m = 10 r, MV m
JIeTsIIas TOPU30HTAIBHO co ckopocThio V' = 500 m/c, Wﬂ
HAITPABJIEHHON BJIOJIb CTepyKHdA. Tel0 BMecTe ¢ 3aCTPsAB-

meif B HeM IryJieil HaunHaeT KosebaThes ¢ amimuTyaoit A = 10 cm. Haittu nepuon
T' xonebanmii Tesa.

$ 11.2.61 M-1.6.7] ['pysuk, HajeTblii Ha TJIAJKYI0 NOPU30HTAJILHYIO CIIHILY,
IMPUKpPEIIEH K KOHIIAM JBYX HEBECOMBIX NMPYKUH. BTOphIe KOHIILI MPYKUH 3a/1e/1a-
gmmg HbI B HEIOJIBUKHBIE CTEHKHU TaK, YTO B MOJIOKEHUN

paBHOBECHsI I'PY3UKa IIPYKUHBI He J1e(hOPMUPOBa-
Hbl. KakoB 1epuoji KojiedaHuil rpy3uKa, eCcjid U3BECTHO, 9TO IPHU I100YePeIHOM
IIOJIBEIIMBAHUM I'PYy3UKa K KarKJ/10il U3 NPY»KUH 110 OTJIEJIbHOCTU UX YJJIUHEHUs
cocraBuin hy =4 cm u hg = 6 cm?

$ 11.2.62 M-1.6.8] Temo maccoit m = 1 Kr, Hajgeroe Ha TJIAAKUI DOPU30H-
TaJIbHBIN CTEPXKEeHb, COBEPIIACT CBOOOIHBIEC rapMOHUYECKIE m
KoJiebaHus 1101 JeficTBueM IpyzKuHbl. KakoBa 1moJjiHast Mexa- W@_
HUYecKas dHeprust Kojebanuit £/, eciim aMILInTyga KojiedaHuit

A = 0,2 M, a MaKCUMAJILHOE YCKOPEHHe TeJIa B IIPOIEecce KOMCOaHIH Ay = 3 M/c2?
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11.2.63 [M-1.6.9] Tesno maccoit m = 0,1 Kr, HajleToe Ha IJIAJIKUIl TOPU30H-
TaJIbHBIN CTEPXKeHb, CBA3aHO MPYKUHOI KecTkocThio k = 10 H/M ¢ HenoasuKHOl
CTEeHKOI. Teso cMemaloT OT MOJIOKEeHNs paBHOBeCcHsI Ha paccTogHne xg = 10 cM
1 OTIyCKaloT 0e3 HadaJibHoil ckopocTu. Halitu cpejnioro ckopocTs Teja Ve, 3a
BpeMsi, B TeUeHIe KOTOPOro OHO TPOXOJUT U3 KPailHero MmoJIoyKeHus My Th Tg/2.

11.2.64 [M,-1.6.5] Maremarudyecknii MasgTHUK COBEPIIAET MaJible KOJIeOaHusI.
N3BecTHO, uTO uepe3 BpeMsa 7 = 0,314 ¢ mocjie npoxoxKAeHIs MasTHIKOM I10J10-
JKEeHUsl paBHOBECHSI €0 OTKJIOHEHNE COCTABUJIO HEKOTOPYIO BEJIMYUHY (v, & Yepe3
BpeMs 27 — BeJIMIuHy 3. Hafttn jymmny MasgTHUKA, ecjii 27 MeHbIIIe MOJIyIEPUo/Ia
ero KojiebaHuii. Yckopenue cBOGOHOrO HaleHust IpuHATL g = 10 m/c?.

¢ 11.2.65 [M,-1.6.6] Bpycoxk maccoit m = 9 r MOXKeT coBepIIaTh MOCTYyIATE b
HOe JIBUZKEHUE TI0 MPAMON MeXKIy JBYMs HEBECOMBIMU MPYKUHAMI KECTKOCTHIO
k1 = 0,25 H/mu ko = 0,16 H/m. B menedop-
MUPOBAHHOM COCTOSTHUU TIPYZKIH PACCTOSHUIE
Mexk Ty nx Kounamu L = 20 cm. B mavasib-

| ——— HBIIT MOMEHT BpeMeHU NPy KuHa ki cxKaTa Ha

L+Al Beananny A¢ = 1 cM, a OpyCoK pacIo/iozKeH

BILJIOTHYIO K ee KOHILy. depe3 Kakoe BpeMsi T TMOCJe TOTO, KaK OPYCOK OTIYCTST, OH
BEpHETCsI B MCXO/HOE Tojioxkenne? Pasmepamn Opycka rpenedpedb.

11.2.66 [M,-1.6.7] MaJjieHbKuii mapuk, IOABEIICHHBIN Ha, HUTU, OTKJIOHSIIOT
OT ITOJIOYKEHUsI PABHOBECHSI 1 OTIIYCKalOT 6e3 Hada bHOil ckopocTu. OIpeie/nTh, ¢
KaKIM yCKOpeHHEeM @ HauHeT JIBUraThCd IapuK, €CJad U3BECTHO, YTO B MOMEHT
IIPOXOXKJIEHN S TaPUKOM HUXKHEIT TOUYKU TPAEKTOPUU €ro YCKOPEHUEe PaBHO Gy =
15 m/ c2. HuTh cYnTaTh HEBECOMOIT I HEPACTSZKIMOI, COIPOTUBIICHIE BO3/LyXa He
VIUTBIBATD. YCKOPEHUEe CBOOOJHOrO MajeHus mpuuarth g = 10 m/ 2.

11.2.67 [Ers] Meraummiecknit crep:kenb Maccoit 100 r© u
JIIMHOI 1 M IOJBeIIeH 3a cepeJInHy K IPYKUHE ¢ YKECTKOCTbIO

10 H/m. CrepzkeHb coBepIiaeT rapMOHIYECKHE KOJIEOAHMST C aM- ke B
winTyaoit 10 ¢cM B OJIHOPOJHOM MArHUTHOM I10JI€ WHIYKITeit ‘L 1'
0,01 Ty, HATpaBIEHHOM IIEePIEHIUKY/IAPHO IJIOCKOCTU KoJieba-

Huit. Haiiure MakcuMaJsibHYI0 Pa3HOCTb ITOTEHIINAJIOB, BO3HUKA- |E -

IOIIYIO Ha KOHIIaX CTEPZKHI.
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11.2.68 Jlocka jnHOit £ CKOJIL3UT HOCTYIIATEIBHO 110 TOPU30HTAILHON IIa/I-
KOl IIOBEPXHOCTH, 110CJIe Yer0 Bbe3KaeT Ha, IMIEePOXOBATHIA yIacTOK ¢ KOIhMUIneH-
TOM Tpennd f. HallTm MUHIMAIBHYIO CKOPOCTH Vg, IPU KOTOPOIl JT0CKA TTOJTHOCTHIO
BbeJeT Ha 9TOT ydyacToK. Kakoe BpeMs IpoiijieT OT TOro MOMEHTa, KOI'Ja JIOCKa,
BbeJIeT Ha IePOXOBATHIN yIaCTOK, JI0 OCTAHOBKH JIOCKHU?

11.2.69* Haiitu nepuoj Masibix Kojiebanuii oopyua pajuycoM R, BUCSINEro
Ha FOPU30HTAJILHOM I'BO3JIE.

11.2.70* TopuszonTanbHbI HUINHID JINHON 2¢ 1 IJIOmA b0 cedenus S ¢
IJIaJIKUMU CTEHKaMU pasJie/ieH Ha JIBE paBHbIE YacTH TOHKUM ITOPITHEM MAaccoil m.
aByeHne B 00enx 9acTsax OJMHAKOBO U PaBHO po. HaliTu nepuos Majibix KosiebaHmii
MOPTITHS TP BBIBEJIEHUN €r0 N3 TOJIOKEHINN PABHOBECHSI.

o 11.2.71% [€-3.3.7]1 [asikyio oJHOPOJHYIO BEPEBKY JUIMHLL £ yIepKUBAIOT B
BEPTUKAJILHOM KOJIEHE U30THYTOIH TPYObI TaK, 9TO HUXKHUIT
KOHEIl ee KacaeTcs TOPU30HTAJILHOI JyacTn Tpyonl. BepeBKy
ormyckaioT. depes Kakoe BpeMsi OHa, MOJTHOCTBIO OKaXKeTCsT B

ropusoHTaILHOM KojieHe? Tpennem npenedpeun. Kak usme- ]

HUTCSI 9TO BpEMsl, €CJIM BHAUYAJIe YaCTh BEPEBKHU Y Ke HAXOUIACh B TOPU30HTAILHOM
KoJieHe !

11.2.72% [B-14.19] Tonkoe IIPOBOJIOYHOE KOJILLIO PajuycoM R mmeer 3JieK-
Tpudecknit 3apsiy (. Kak Oyjer jBurarbcst TOYeUHbI 3apsiji MAcCoOil 1m, UMEIOITHii
3apsl —¢, ecanl B Ha4aJIbHbIII MOMEHT BpEeMeHHN OH IIOKONJICA B HEKOTOPOIl TOYKe
Ha OCH KOJIblla Ha paccrosunn d < R ot nenrpa?’ KoJbiio HenomaBukHO.

& 11.2.73* [c-3.3.8] Bosuymmnblii mapuk npu cjiabom
yJIape o CTeHKY JepOpMUpyeTcs, Kak MOKa3aHo Ha PUCYHKE.
[Ipu sToM MakcumasbHas JedopMalius IIapuKa £ MHOIO

L

MeHbIle ero pajuyca R. [Ipenebperast nsmeHenneMm n30bl-
TOYHOIO JlaBjieHnst Ap BO3/yXa B IIapUKe U YIPYTOCTHIO
000JI0UKH, OIEHUTE BpeMs coyJapeHus co creHkoit. Macca
[apuka m.

11.2.74* [B-14.15] Ha ropusonTtaabHOil IJIOCKOCTH JiezKaT JiBa OpyCcKa MacCoii
M1 U Mo, COEIMHEHHBIE IIPY2KIHOII ¢ »KecTKOCThIO k. [Ipenebperast TpeHneM, HailTu
MEPUOJT MaJIbIX ITPOJIOJIBHBIX KOJIeOaHU CUCTEMBI.



3azadn 116

$ 11.2.75* [B-14.18] Hesecomas mrranra Jummnoit L oJJHUM KOHIIOM 3aKpell-
JIEHa B HJlea/IbHOM IIapHHUPE, a JPYTUM OIUPAeTCcs Ha
HPYKUHY C 2KecTKOCTbIo k. OupeenTh Mepuojl MaJjibiX
KoJIeOAHMI IITAHI B 3aBUCUMOCTH OT IIOJIOXKeHUs £ Ha,

Hell Ipy3a Maccoit m.

11.2.76* B cdepuueckoii oHOPOIHOI IIaHEeTe IJIOTHOCTHIO H HPOPLLIN Ipsi-
MOJINHEHBIN TyHHEIb AB, IPOXOIsInnil Yepe3 HeHTp ILIaHeThl, U OPOCHIN B HEro
6e3 HagaJIbHOI cKOpocTn ctamecky n3 Touku A. Jlocturner jim cramecka TOUKM
B? Yepes Kakoe BpeMst BepHETCA CTaMecKa B HCXOHYI0 TouKy? ColpoTuBeHIeM

BO3/IyXa ITpeHeOpeyb.



DJIeKTpOMarHuTHbIE KOJIeOaHIs

Onpeaeaenuss 1 Teopus

LC-xoutyp.

YpaBHEHNE rapMOHTIECKIX KOJIeOAHMII.

Pemenne ypaBHeHus rapMOHIYIECKIX KoJieOaHuil.

['paduku q(t), i(t).

['padukn 3aBUCKMOCTH SHEPIUU KOHJEHCATOPa U KAaTyIIKK oT BpeMenn B LC'-

S W=

KOHTYDE.

KadgecTtBeHHbIe BOIPOCHI

11.3.1 3obpasute na deprexke MOJ-TEPUOJIA JIJI TOPUBOHTATHLHOTO MIPYKNH-
woro masitauka (r = {A; A/2; 0; —A/2; —A}), obosnauns ckopoctn. Kaxmomy
PUCYHKY COIIOCTaBbTE aHaJOrmIHbIe 1Iporiecchl B LC-KOHTYpe, 0003HAYNB 3apsi-
JIbl Ha, OOKJIaIKaX KOHJIEHCATOPA U HAIPaBJIEHUE TOKA. ¥ KayKUTe OTHOCUTE/IHLHBIE
3HAYEHUS 3aPsiJIOB, CKOPOCTEN M TOKOB.

11.3.2 Brieenure dhopmyisty Tomcona, coctapuB YI'K u3 zakona Owma.
11.3.3 Broienute dpopmysty Tomcona, coctasus YI'K u3z 3C9.

11.3.4 3anummre Tab/IndIly COOTBETCTBUS BEJIMIMH JJIsI MEXaHUYECKUX U JJIeK-

TPOMAIrHUTHBIX KOJIOAHMII.
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3aaun

11.3.5 [B-14.27] 3apszKeHHbBIN KOHJ/IEHCATOP 3aMKHYJ/IN Ha KATYIIKY HH/LyKTHB-
HOCTH. Yepes KaKyio 4acThb Mepuojia Moc/ie MOJAK/II0YeHns SHEPTUus B KOHJIeHCATOPe

AN

OyJleT paBHa SHEPIUU B KATYIIKE UHYKTUBHOCTH !

& 11.3.6 Konjgencarop emrocrbio Cf, UMero-

Ui 3apst]| g, TOJCOCUHAIOT K HE3aps?KEHHOMY

KOHJIeHCATOPY eMKocThio (9 KaK IIOKa3aHO Ha 7:— —— 5 L

pucynke. HaiiTn MakcumaJsibHOE 3HaUYEHNE TOKA 0 C { C;

yepes3 KaTylKy, HHIYKTHBHOCTh KOTOPOIl paBHA

L.

& 11.3.7 Konjencarop eMkocTbio C, IMEIONUIA 3apsi/ gy TOJICOEIMHSIIOT 110-
/W _rv\mL' CJIeJ0BATEIbLHO K HEe3aPsAKeHHOMY KOHJIEHCATOPY

qO eMKoCThI0 Cy 1 KaTyllKe HHIYKTUBHOCTH L Kak

———  1oKa3aHo Ha pucyHke. Haiitu MmakcumaabHOe 3HA-

Cl CZ YeHue TOKa depe3 KaTyIIKY.

& 11.3.8 Komnjgencarop emkoctbio C', HMEIOIINit

j;l“ /?\

3aps/L g, OJICOEJIMHAIOT K JIBYM MOCJIEI0BATE/IbHO I
COEJINHEHHBIM KaTyIIKaM WHJYKTUBHOCTAME L1 1 (70
Ly xak mokaszano Ha pucynke. HaiiTu makcumaib- l—’f l 9

HO€ 3Ha4YeHue CJIbl TOKa B IICIIN. L___

¢ 11.3.9 Kongencarop emkocTbio C, MMEIOMIII 3apsiy gy TOJICOENHAIOT K

/\ JIBYM HapPaJUICILHO COCJIMHEHHBIM KATYIIIKAM WH-

TyKTUBHOCTAMU L1 1 Lo Kak MOKa3aHO Ha PUCYH-

C pr— L4 [ 5 K. Hailitn MmakcuMaIbHOE 3HAYCHUE CUJIBI TOKA
?0 B IICIIN.

¢ 11.3.10 B nemnu, cocrosiieil 13 He3apsizKEHHOTO KOHAeHcaTopa eMKoCThio C

C:

e SJ1C & 1 KaTyIIKI HHIYKTHBHOCTBIO L, KJIIOY

3aMbIKalOT. HailTn MakcuMaJIbHBIN 3aps i KOH-

AdeHCaTOpa " MaKCUMAaJIbHBIA TOK qgepes3 Ka-

I:CCQD TYIIKY IPU BO3HUKIIUX 3JIEKTPOMAarHUTHBIX
| ! KOJICOQHUSIX.
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¢ 11.3.11 [B-14.28] KosebarenbHblil KOHTYp depe3 Kao4d K K IOJIK/I0UEH K

ucrounnky DJIC ¢ HEKOTOPBbIM BHYTPEHHUM COIIPOTHUB-
seaneM r. IlepBonagasibno kirou K 3amknyT. [locite
YCTAHOBJIEHUST CTAIIMOHAPHOIO PEXKUMA KJII0Y pPa3MbIKa-
10T, 1 B KOHTYPE BO3HUKAIOT KOJIeOAHUs ¢ Iepuoaom 1.
[Ipr 5TOM aMILIUTYyda HAIPsIZKEeHUsT Ha KOHJIEHCATOPe
B n pa3 6osbire DC darapen. HaiiTu nHIYKTUBHOCTD
KaTYIIKI ¥ €eMKOCTh KoHJeHcaTopa. ConpoTuBIeHIEM
KATYIIKU ITPeHeOpeyb.

K

£

g L A

¢ 11.3.12 [B-13.34] /IBa 01MHAKOBBLIX KOHIEH- M
caropa A n B, kaxxblit emxocTbio C', 1 KaTyIIKa =l ‘/4 i L
UHIYKTHBHOCTBIO L COEJIMHEHBI 110 cXeMe, 1300~

parkeHHO#l Ha pucyHKe. B HavaJbHBIIT MOMEHT ke Lﬁ}

ka0d K pasomkayT, KoHmencatop A 3apsizken

J0 HallPpAKEHU A U. KOH,ZLGHC&TOP B ne 3apA2KEH M TOK B KaTYIIKE OTCYTCTBYET.

OHpe,ZLGJII/ITb MaKCHUMaJIbHOEC 3Ha4YeHne CUJIbl TOKa B KaTYIIKeE IIOCJ/IE S3aMbIKaHWA

kJo4a. ColpoTuBIeHIEM KATYIIKNA peHeOpedb.

_K

C'

1l

b’

& 11.3.13 [B-14.29] Konzgencarop emroctoio C, 3a-
psam 10 Hanpsizkerns Uy, a 3aTeM MOIK/IIOUNIN, 3a-
MKHYB K109 K, K KojedbaTeJlbHOMY KOHTYPY, COCTOSI-
IeMy 13 KaTyIIKI UHIYKTUBHOCTH L 1 KOHJIEHCATOPA
eMkocTbio Cy. OnupeenTh n3MeHeHHe 3apsijia BO Bpe-
MEHI Ha KaxKJOM 13 KOHIEHCATOPOB.

K

& 11.3.14 [B-14.30] Kongencarop emxocrnio C' = 50 nd ——

CHadaJIa TOIK/IIOUILIN K NCTOYHIKY ToKa ¢ DJIC & = 3 B,
a 3aTeM K Karyiike L = 5,1 mx['n. Hemy paBna gactota E’
KoJie0annil, Bo3HUKIKX B KoHType? Yemy paBHO Makcu- |
MaJIbHOE U JefiCTByIOIee 3HaUeHIe CUJIbl TOKa B KOHType?

C L

& 11.3.15 [B-14.31] KosebareabHbI KOHTYD, B KOTOPBI BKIIOYEH HAeaIbHBII

il
!

nuoj D, gepes ko4 K Ha BpeMs T HOJAKJII0YAI0T K HCTOY-
nuky nocrogunoit DJIC &, a 3arem orkmouator. Haiftn
3aBUCUMOCTD HAIPsI?KEHUsT HA KOHJIEHCATOPE OT BPEMEHH
nocjie pa3MbIKaHus Kjroda. CornpoTuBICHIEM UCTOTHUKA
1 KaTymkn nperedpeds. VHAYKTUBHOCTDL KaTyriku L,
eMKOCTb KoHjiencaTopa, C.
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¢ 11.3.16 [B-13.35] [IBe KaTymKku ¢ UHIYKTUBHOCTAME L1 1 Lo ITOIKIIIOUEHDI

')

/.

/IC?-

3l

|

E2

L.

2

uepes kmoun K n Ky x ucrounnky ¢ JIC & n
BHYTPEHHUM CONPOTHUBJIEHNEM . B HavabHBIH
MOMEHT BpeMeHHU 00a KJto4a Pa3soMKHYTHI. Ilo-
cJie TOTO Kak KIiod K| 3aMKHYJIN W TOK Yepe3
KaTYImKYy [q JIOCTAT HEKOTOPOro 3uadennsd [y, 3a-
MBIKaIOT K049 Ky. OnpeeuTb yeTaHOBUBIIIH-

¢ TOK depe3 Karymku Ly u Lo nocie 3aMbiKaaus Kitoda Ko, ConpoTuB/IeHUsIMU

KaTyIIIeK IpeHeopeyb.

¢ 11.3.17 [B-13.36] /IBe KaTymkn ¢ UHIYKTUBHOCTAME L1 1 Lo IOJKIIFOUEHbI

W

/.

/IC2

3l

Jepes Kiroun K1 1 K9 K KOHJIeHCATOPY eMKOCTHIO
C. B Haga/bHBIII MOMEHT BpeMeH: 00a KJII0Ua
Pa30MKHYTHI, & KOHJICHCATOD 3apsizKeH JI0 Ha-
npsizkenust Uy. CHavasia 3aMbIKaloT K04 K4, 1,
KOI'JIa HAIIpsizKeHUEe Ha, KOHJIEHCATOpPEe CTaHeT paB-
HBIM HYJIIO, 3aMbIKaIOT KJI04 Ky. OupenenTb

MaKCUMaJILHBII 1 MUHUMAJIBHBIN TOK, IMPOTEKAIONINIT Yepe3 KaTymKy Li 1mocie

zaMbiKaHsg Ko. ConpoTuBIeHNEM KaTyIIeK IpeHedpedb.

11.3.18 [B-14.31] DddhekTuBHOe HAIPSIPKEHNE B IENN IePEeMEHHOI0 TOKa, C

gactoToit 50 't paBro 120 B. Oupegennts BpeMs, B TedeHne KOTOPOrO0 TOPUT HEO-

HOBad JlaMIla B Ka}Kﬂblf/’I I[IEpUuoMd, €CJIN OHa 3azKUTI'aCTCd 1N raCHET IIPpU HallpAXKCHUU

85 B.



Boanbl. BoanoBag onrtuka

Onpenesienust u Teopus

[Tpunnun oiirenca (Troiirenca-@penetst).

3aKOHBI OTPaXKEHWs, IPEJIOMJICHUs, IPSIMOJIMHEITHOTO PACIPOCTPAHEHNUS.
DJIEKTPOMATHUTHAST TKAJIA.

Juncnepcus.

YenoBus korepentHocTu. nrepdepentims.

OmnpiT FOnra.

OOt W

Hudppaknnusa. Indpakimontas perneTka.

3agagn

PacmpocTpanenne BoJiH

11.4.1 [B-16.1] Iliockas BosTHA ONUCHIBACTCA CJie TyToNM ypasaenuem: S(x, t) =
0,05 sin (1980t — 6x) e S — cMmerrenne 9acTuil, cM; ¢ — BpeMsl, C; & — PaccTo-
siaue 1o ocu, M. OnpeeuTh pa3sHoCThb a3 MexK Ty KOJEOJIIONUMUCT TOUKAMHU,
HAXOISIIIIMECS Ha paccTogHnn Axr = 35 ¢M Jpyr OT Jpyra.

11.4.2 [B-16.2] BoJsHa pacnpocTpaHseTcst co CKOPOCTBIO 6 M/¢ mpu 4acToTe
4 T'u. Yemy paBHa pas3HOCTb (a3 TOUEK BOJIHBI, OTCTOSMIIUX JAPYr OT Jpyra Ha
50 ecm?

11.4.3 [B-16.3] Mumo HenoaBuzkHOro Hadrogaressd 3a 10 ¢ nporio 4 rpedHs
BOJIHBI. KakoB nepuos, Kojiedanuit yacTui?

11.4.4 [B-16.4] Bosana or KaTepa, IpOXOIdAINero Mo o3epy, JolLIa Jo depera
Yepe3 1 MUH, IPUYEM PACCTOsTHIE MEKJIY COCEJIHUMU I'PEOHSIMEI OKa3a/10Ch PaBHBIM
1,5 M, a BpeMsI MEXK/1y JIBYMsI IIOCJIe/IOBaTE/IbHBIME y/apaMi o Oeper paBHO 2 C.
Kak maJieko oT 6epera Nnpoxoini KaTep?
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¢ 11.4.5 [B-16.5] B xakom HampaBjeHUN JIBUXKETCS BOJIHA, €CIN dacTuia B
nMeeT HallpaB/IeHne CKOPOCTH, IOKa3aHHOe Ha PUCYHKe?!

¢ 11.4.6 [B-16.6] B kakom HalpaBaeHIn cMeraeTcs yactuna B (cM. pucyHOK)?
¢ — CKOpPOCTDb BOJIHBL.

$ 11.4.7 [B-16.7] Ha pucynke mokaszaHno HallpaBJieHI€ CKOPOCTH JIBYX TOUYEK
BOJIHBL. Kakast 910 BoJsiHa?

11.4.8 [B-16.8] Paaumosokarop paboraeT Ha JjiuHe BOJHBI A = 15 cM o
NCITYCKAET UMITYJIbCHI ¢ 9acToTol v = 4 I'm. JIimrenbHOCTh KayKI0ro UMIy/bca t =
2 MKc. KakoBa HamboJbINast JaabHOCTE obHapy:KeHus 1esn! CKOJIbKO KoJjebaHmit
COJICPZKUTCs B OJTHOM UMITYJIbCE?!

11.4.9 [B-16.9] /IBa jenbduHa JIBUKYTCI HABCTpedy ApyT apyry. Oanna n3
HUX M3/1a€T 3BYKOBbIE UMIIYJILCHI ¢ 4acToTOi V. C KaKoil 4acTOTO 11 IPUXOISIT
9TH UMITYJIbCHI K JIPYTOMY JeTb(MUHY, eCITU CKOPOCTH JeTHL(PUHOB OTHOCUTETHHO
Bo/IbI paBHa v? CKOPOCTH 3ByKa B BOJIe PaBHA C.

11.4.10 [B-16.10] CamoJieT JIeTUT FOPU3OHTAJILHO Ha BbicoTe H = 4 KM co
CBEPX3BYKOBOIl CKOPOCTBHIO. 3BYK Jjoles 1o HabaoaaTess yepe3 t = 10 ¢ mocite
TOro, KaK HaJ HUM TpoJeTes camoseT. Onpeie/InTh CKOPOCThH caMoJieTa, eC/n
CKOpOCTh 3ByKa ¢ = 330 Mm/c.
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KouaebareabHblilt KOHTYP

11.4.11 [B-16.11] EMKOCTh KOjIe0aTEJILHOIO KOHTYpa pajuonpuemunka C' =
0,2 n®, a B KaTyIKe nHAYKTHBHOCTH Bo3HuKaeT D/IC camonnaykiuu & = 0,1 B
IpU CKOPOCTH W3MeHeHHUs1 B Heil Toka, paBHoil 2 A/c. OupesennTsb, Ha KaKyto
JUIMHY BOJIHBI HACTPOEH PaINOIPUEMHUK.

11.4.12 [B-16.12] Kosiebare/ibHbIil KOHTYDP NPUEMHUKA COCTOUT U3 KATYIIKN
1 KOHJICHCATOPA C ILIoma ipio mwiactul S = 800 cm? u paccrosinuem d = 1 MM
MeYKJly HUMHU, 3al10JTHEHHOTO CJIIOI0M (JIM3/IeKTpriecKas MPOHUIAeMoCThb € = 7).
OmnpeieuThb, Ha KAKYIO JJTMHY BOJTHBI HACTPOEH KOHTYP, €CJIN W3BECTHO OTHOIICHIE
MAKCUMAaJILHOTO HAIIPSIZKEHN Ha KOHJIEHCATOpE K MAKCUMaJIbHOMY TOKY B KaTYIITKe
n =100 B/A. AKTuBHBIM COIPOTUBJIEHUEM TTPEHEOPEUb.

Nurepdepennus

11.4.13 Dkpan pacroJioyKeH Ha paccTosdHuu L OT JIMHUU, COeJMHSAIONICH 2
KOT€PEHTHBIX UCTOYHNKA, MTapasljieTbHO 9Tol imHnn. Merouankn naxoasaTes Ha
paccTosdHnun d Jpyr OT JApYyra 1 W3JIy4aloT ¢BeT JIMHON BoHBI A. Haiijinre mupuny
UHTEP(hEPEHIMOHHOMN T10JI0CHI Ha 9KpaHe (TO eCTh PACCTOSTHUE MEXKJIy COCE THI-
MI MaKCHUMYMaMM). YTJIbI, TT0JT KOTOPBIMU HAOJIIOAIOTCST MAKCUMYMbI, CIUTATD
MaJIbIMU.

11.4.14 TlapannenbHble Jy4un NaaioT Ha SKPaH MO0 MaJIbIM YTJIOM (© K HOD-
MaJIi dKpaHa. Haittu mupuny nnrepdepeHnoHHoil 110JI0CkI Ha SKpaHe.

11.4.15 [B-16.13] B sKcrnepuMenTe ¢ JABYMS IIEJISIMH, PACCTOSHUE MEXKy
koTopeiMu DD = 0,1 MM, a paccTodgHue oT Imeseil 1o sxkpana L = 1 M, pa3smelen
ncTouHNK cBeTa. Kakum Oyjer paccrostHue Ax MKy COCeIHUMH CBETOBBIMU
JIMHUSIME, €CJIM UCIIOJIb30BATDh »KEJIThII CBeT ¢ JINHONE BOJHBI A = 600 mm?

11.4.16 [B-16.14] Ha jguadparmy ¢ aByMs Y3KUME HIEISIMUA, HAXOISAIIUMUCST
Ha paccTosiHun d = 2,5 MM, aJlaeT 110 HOPMaJIK K Heil MOHOXPOMATHIECKUI CBET.
Unrepdepennnonnas KapTuHka 00pa3yeTcs Ha SKpaHe, OTCTOsIIEM OT JuadparMbl
Ha paccrosgHun £ = 100 cm. Kyza n Ha Kakoe paccTogHUEe CMECTSTCs HHTepde-
PEHIIMOHHBIE TI0JIOCHI, €CJIN OJIHY U3 Ifeseil 3aKpPbITh CTEKJISTHHON I1IaCTHHKOM
rosmunoit b = 10 mxm (n = 1,5)7
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11.4.17 [B-16.15] [IpueMHUK paMOCUTHAJIOB, CJIEJIAIIII 38 TOABJIEHIEM CITyT-
HIKa 3eMJIN 13-3a TOPU30HTA, PACIIOJIOXKEH Ha Oepery o3epa Ha BbicoTe H = 3 M HaJl
IOBEPXHOCTBIO BOJIBL. [lo Mepe 1o iHATHS CIIyTHIKA Ha/ TOPI30HTOM HaOJTIO/IaI0TCs
1epuoIniecKne u3MeHeHnst UHTEHCUBHOCTU MPUHUMAaeMOro curnaja. OnpeiennTnb
JaCTOTY PAJINOCUTHAJA CIyTHUKA, €CJIN MAKCUMYMbl HHTEHCUBHOCTU HAOJIIO/IAICh
IIpU yTUlaxX BO3BBIIIEHUS CIIyTHUKA HaJ TOPU30HTOM (v = 3° 1 ap = 6°.

11.4.18 [B-16.16] JIBa miockux 3epkaja 00pa3yoT Mex ity coboit yros (180°—
2a), 6imskuit k 180°. Ha paBHBIX paccrosinusix £ 0T 3epKa/l PACIOIOKEH HCTOUHIK
ceera S. Onpee/inTh paccTosiHIEe MEXKIY COCeTHUMU MHTePQEPEHITNOHHBIMU 10~
JIOCAME Ha 9KpaHe, HaXOMAIMMUCA Ha paccTossHuu L > ¢ oT JIMHUN TepecedeHms
3epkaJ. /[lamHa cBeTOBOI BOJHBI .

11.4.19 [B-16.20] Tonkas IIeHKa ¢ IoKazaTejeM IIpejomeHus n = 1,5
ocBelaeTcst ¢cBeToM ¢ JummHOil BotHBI A = 600 mm. IIpn kaxoit MuUHIMAJILHOI
TOJIIINHE IIJICHKH PE3KO BO3pacTaeT MHTEHCHUBHOCTH OTPAKEHHOT'O CBETa, €CJn
IJIEHKa PACIOJIOXKeHa Ha MaTepuaJie ¢ I1oKa3aTejeM IIpeIoMIeHnus ny > 1,57

11.4.20 [B-16.21] Ha creknsianyto miactuaky (n; = 1,5) nanecena npospad-
rast wienka (n = 1,4). Ha ruieHKy HOpMaJIbHO K MOBEPXHOCTH IAJIAeT MOHOXPOMa-
Tuyecknii cser ¢ jannoi BosHbl A = 600 uMm. KakoBa J10/12KHA OBITH HauMeHbIIIas
TOJIIUHA ILJIEHKHU, eCJIU B pe3yJibTrare NHTepQepeHInn OTPasKeHHbIe JIyIl MaKCH-
MaJIbHO 0CJ1a0/IeHbI !

11.4.21 [B-16.17] Cobupartorniyio JuH3y guamMeTpoM D = 5 cM ¢ POKYCHBIM
paccrosinnem f = 50 cM paspesasn 10 JuaMeTpy IOIoJaM U HOJOBUHKU Pas-
JIBUHYJIN Ha paccrosinne d = 5 MM. TodedHbIil UICTOYHUK CBETa pacIoIOKeH Ha
paccrosgaun a = 1 M oT Jua3bl, Ha KakoM paccTognnu OT JIMH3bI MOYKHO Ha-
ostro1aTh nHTEpdEepeHInoHHy0 KapTuuKy? Ilenb Mexk 1y MOJIOBUHKAMU JINH3bBI
3aKpbITa.

11.4.22 [B-16.18] Cobuparomas JimH3a, nMetolas (pokycHoe paccrosaue F' =
10 cMm, paspesaHa IOIOJIaM, I HOJOBUHKE Pa3/IBUHYTHI Ha paccTostaue £ = 0,5 MM.
OneHnThb 9rc/10 HTEPMEPEHIIMOHHBIX M0JI0C Ha 9KPaHe, PACIIOI0KEHHOM 3a, JIMH301
Ha paccrogaun b = 60 cM, ec/in mepeJ1 JTUH30M HAXOJUTCA TOYCTHBIH MCTOTHUK
MoHOXpoMaTnaeckoro ceeta (A = 500 uM), yraaeHnsiit oT Hee Ha a = 15 cm. [esn
MEYKJTy MTOJIOBHIKAMU JIMH3bI 3aKPbITa HEMPO3PATHBIM SKPAHOM.

11.4.23 [B-16.23] Ha ycranosky /s mojydenus koJel, HeioTona majgaer
HOPMaJIbHO MOHOXpoMaTndeckuit ceer (A = 0,5 mMrMm). OnpeaesnTs TOJIIHHY
BO3/LYIITHOTO CJIOSI TaM, IJIe HADJIIO/IAeTCs MIsTOe TEMHOE KOJIBIIO.
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11.4.24 [B-16.19] Toueunslit CTOYHUK cBeTa S pacio/ioykeH B (POKYCe JIMH3bI,
3a KOTOpoil Haxojurces ounpusma ¢ yriom a = 0,01 pajy u Beicoroit D = 6 cM.
Ha xaxom paccrosintun L oT OMIPU3MbI MOXKHO HAOJIIOJATH HAMOOJIbIIEEe UKICJIO
nHTepdepeHIMOHHBIX 1M0J10¢? CKOJIBKO I0JI0OC B 9TOM CJIydae MOYKHO YBUJIETb
Ha skpaHe? Yemy papHa mumpuHa 1ojoc? KoadduinmeHT mnpejsoMaeHns: cTeKIa
ounpusmbl n = 1,5, gjuna BoJHBL cBeTa A = 0,5 MKM.

11.4.25 [B-16.22] B Tonkoii KInHOOOpa3Hoil MJacTUHKE B OTPAYKEHHOM CBETE
IpU HOPMAJILHOM T JIeHIH Jiydeil ¢ ayinHoil BoHbl 450 HM HaOJII0IAI0TCS TeMHBIE
nHTePGEPEHIINOHHbIE TI0JIOCHI, PACCTOSHNE MexK 1y KoTopbiMu 1,5 mm. Hafitu yros
MeXK/1y IpaHsgMU IJIACTUHKH, eCJId ee IoKa3aTe b pejoMiaennd n = 1,5.

¢ 11.4.26 [M-4.2.1] JIBa KOrepeHTHBIX MCTOYHUKA Si 1 Sy UCIYCKAIOT MOHO-
XpOMAaTUYIECKil cBeT ¢ JJINHONI BOJHBI A = 0,6 MKM.

OmnpejienTh, Ha KAKOM PACCTOSHUM h OT TOYKHU, PaCIo- E"

JIO?KCHHOMN Ha 9KPaHe Ha PABHOM PACCTOAHUN OT MCTOU- e am o e e e o e
HUKOB, OyJIeT HAXOUTHCS [I€PBBI MAKCHMYM OCBEIIEH- %

HOCTH. DKpaH yjaJieH OT UCTOYHUKOB Ha PaCCTOsIHLE Jp

L = 3 M, paccrosinne mexxty ncrogankamu £ = 0,5 M.

ol $  11.4.27 M-4.2.2] JIBa KOrepeHTHBIX IIyUYKa CBETa I1a-
JaI0T Ha SKpaH: OJUH 0 HOPMAJH, a JPYToil — IO yT-
jgoM « = 0,01 paj. Haittu nepunoj; d narepdepeHInonHoi
KApPTUHBI, T.€. PACCTOsHUE MEXKJIY COCEHUMU CBETJILIMU

ol MOJIOCAMHU Ha SKpate, ecu JIJINHA CBETOBOI BOJHBI B 000X
nmydkax paBHa A = 0,5 MKM.

11.4.28 [M-4.2.4] Ha cTek/IgHAYIO MJIACTUHKY HaHECEH TOHKMIT CJIOH Tpo3pad-
HOT'O TTOKPBITHUS, TIOKa3aTe/ b IIpeoMIeHns KoToporo n = 1,41 MeHblie mokazaTess
npejiomienus crekia. Ha mmactunky nox yriaom o = 30° majaer mydok 6esioro
cBeTa. KakoBa MUHUMAIbHAA TOJIITHA MOKPBITHS iy, €CIM B OTPAXKEHHOM CBETe
OHO KazKeTcs 3ejeHbIiM? JlinHa BosiHb 3e/1eHoro cBeta A = 0,53 MKM.

& 11.4.29 [M-4.2.3] Ha ToHKHNIT CTEK/ISTHHBIN KJINH aaeT HOPMAJILHO HINPO-
KUl IIYY0K MOHOXPOMATHUYECKOI'O CBETa C JJIMHON BOJIHDI -—

A = 0,6 MxMm. [Ipu 3TOM B OTpazkKeHHOM OT KJIMHA CBeTe

Ha0JIIOAI0TCs NHTEePdEePEeHIINOHHbBIE TI0JIOCHI, PACCTOsSIHIE A}
Mexky KoTopbiMu d = 4 mM. Haittn yros kjimHa ¢, cunras

€ro MaJIbIM, T.€. ToJjiarag sin ¢ /2 ; cos ¢ ~ 1. [lokazarenn

npejoMJieHns cTekaa n = 1,5. -—
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udpaknmoHHasa pelneTka

11.4.30 OObsicuuTe, IOUEMY IIPU OCBeleHnN JnPAKIIMOHHON pereTKu Ha
9Kpate BO3HUKAET NHTepMepeHITnonHas KapTHHA.

11.4.31 [Ers] Ha jqudpakiinoHHYIO0 penieTky ¢ HepuojioM 1,2 MKM I1aJlaeT 110
HOPMAaJI MOHOXpOMaTH4ecKuil ceeT ¢ ajaunoil Bosabl H00 M. KakoB HanbOJIbIImil
HOPSIJIOK AU PAKIMOHHOIO MAKCHMYyMa, KOTOPbI MOXKHO IIOJIYYUTh B JIAHHOM
cucreme?

11.4.32 [B-16.24] /Iudppaxnmonnas perrerka cojepkut 100 mTpuxosB Ha 1 MM
JunHBL. OTpeIe/nTh JJINHY BOJTHBI MOHOXPOMaTHIECKOTO CBETa, Ma/IaloIero Ha
pelNeTKy HOPMAJILHO, €CJN YTOJ MEKJIy JIByMs CIEeKTpaMH I[epPBOTO TOPsJIKa
paBen 8°.

11.4.33 [Ers] dudpakximonnas pelierka, epuoj; Koropoit pased 0,05 mw,
pacroJioykeHa mapaJiie/ibHo SKpany Ha paccTossHuu 1,5 M OT HEro u OCBENaeTCs
IIyIKOM CBeTa ¢ JInHOi BoiHbI 0,6 MKM, [agaloluM 110 HopMaJin K perierke. Ompe-
JIeJINTE PACCTOSTHIE MEYK/ly HYJIEBBIM U BTOPBIM MaKCUMyMaMu JuPaKIMOHHO
KapTuHb Ha 9kpaHe. OTBeT BbipasuTe B MujuinMerpax. Canrars, 4To sin @ /2 tg .

11.4.34 [B-16.25] Kaxkoii nauGoJibirumii mopsij1ok crekrpa zHarpust (A = 590 HM)
MOXKHO HaOJII0ATh IPHU ITOMOIITH UM PaKIIMOHHON pemerku, uMmerorieir 500 mrpu-
XOB Ha 1 MM, ecji CBeT IaJjaeT Ha PeIieTKy HOPMAaJIbHO?

11.4.35 [Er3] Jdudpakimonnas permeTka ¢ mepnogoM 107° M paciosozkena,
napaJiie/ibHO 9KpaHy Ha paccrosgaun 0,75 M o Hero. Ha pererky mo HopMasn K
Hell majlaeT myvdoK cBeTa ¢ JimHONi BOJIHBI 0,4 MKM. MakcuMyM KaKoro HOpsiIKa
OyeT HAOJIOATHCA Ha dKpaHe Ha PAcCTOSHUN 3 CM OT IeHTpa, T PaKIInOHHOM
kapTuabl! CunTtarh sin a & tg a.

11.4.36 [B-16.26] CKOJIbKO IITPUXOB Ha 1 MM JIJIMHBI BMeeT audpaKInoHHasI
peleTKa, CCJIM 3ejeHas JIMHUA PTYTH ¢ JUIHHOM BOJHBI A = 5,461 -1077 M B
CIIEKTpE MEePBOro Mopsijika HabsomaeTces 1o yriom 19,8°7 Oupene/inTh Takxke
HanOOJIBINNI TOPSIOK CIEKTPa, KOTOPBII MOYXKeT 00pa30BaTh 3Ta JUQpaKIUOHHad
peleTka.

11.4.37 [B-16.27] Ha judpakiMOHHYIO PEIIeTKy MajgaeT HOPMaJIbHO IIyY0K
cBera. demy J0/2KHA ObITH paBHA IOCTOSHHAs AUMPAKIINOHHON PEeIIeTKN, YTOObI B
HAITPaBJIEHIH, COCTABIONEM 39° K OCH ITydYKa, COBITAJIN MAaKCUMYMbI JIBYX JIMHIIT
¢ JIHHOM BOJIHBI A1 = 419,5 aM 1 Ay = 629,3 am?
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11.4.38 [B-16.28] Ha maudpakimonnymo pemerky ¢ nepuojoMm d = 2 MKM
11a/1aeT HOPMAaJIbHO CBET, IPOIYIIEHHbI CKBO3b CBETOMMILTP. PUIBTD IPOIYCKAET
BOJTHBI JIJTUHOM OT Apin = D00 HM J10 Apax = 600 HM. ByyT jin clieKTphl pas3jindHbIX
HIOPSIJIKOB HAKJIAIBIBATHCST OJUH Ha JIPYroii?

11.4.39 [B-16.29] Ha kakom pacCcTOSHUM OJiHA OT JIPYToii OY/IyT HAXOIUTHCS
Ha SKpaHe J[Be JIMTHUU CIEKTpa PTYTU C JJIUHAMU BOJH A7 = D77 HM U Ay =
579,1 HM B CIIEKTPe MEPBOTO MOPAJIKA, MOJYIEHHOM MPU TTOMOIIN U PAKITHOHHO
perreTku ¢ epuojoM d = 4 MmxM? QOKyCHOE pacCTOSHUE JIMH3DBI, TTPOEIUPYIOIIeit
criekTp Ha 3Kpan, F' = 60 cMm. JIyun najaior na penerky HOpMaJIbHO.

11.4.40 [B-16.30] Ilepuon nudppaxmuonnoit pemerkn d = 4 mxm. Indpak-
IIOHHAA KapTHHA HAOJIOJACTCA ¢ TOMOIIBIO JIUH3BI ¢ (DOKYCHBIM PACCTOSHUEM
F = 40 cm. OupejennTsb JIMHY CBETOBOH BOJIHBI I1aJIAI0NIEI0 HOPMAJILHO Ha
peleTKy CBeTa, eCJIM MEPBBI MaKCUMYM IOJIydaeTcs Ha PaACCTOAHUU D CM OT
IEHTPAJILHOTO.

11.4.41 Ilpm uccieioBaHUU CIEKTPa PTYTH C MOMOIIBIO JU(PaKITHOHHOM
pelreTky u rouroMeTpa (mpubopa Jjisi TOUHOTO M3MEpEeHUsT YIJIOB U PaKIin
cBeTa) OBLIO OOHAPYZKEHO, UTO B CIIEKTPE 3-T0 TOpsIKa BOJIM3M JBOMHOMN JKeITOoil
JIMHUU PTYTH CO CpeHell JUIMHOM BOJIHBI A\ = 578 HM BUJIHA CUHE-(DUOJIETOBAS
g 4-ro nopsijka. OieHuTe ee JIIMHY BOJIHBI Ag.

11.4.42 [Ers] /IudpaknnonHas perieTka M3TOTOBIEHa Ha OCHOBE IIPO3PAUHOil
IIEHKK CcO cTopoHaM# a = b cMm u b = 2 cm. Ilepnengukyisipao cropoHe a Ha
mienky Hanecerno 4000 mapaJsuie/bHbIX mMTpuxoB. OnpeiesmTe MaKCHMAJTbHbBII
MOPSIIIOK TP PAKITMOHHBIX MaKCUMYMOB, 00Pa3yIONINXCs MPH MaJICHUN CBeTa C
JuMHOM BOJTHBL 500 HM 1epIeH INKYJISPHO TOBEPXHOCTU ITOMN ILJIEHKH.



I'eomeTrpnueckas onTuka

Onpenesiennst 1 Teopus

['paHuIbl TPUMEHUMOCTU FeOMETPUYIECKOIl ONTUKH.

3aKOHBI IPSIMOJIMHEITHOTO PACIIPOCTPaHEHNs], OTPAYKEHIS U IIPEIOM/IEHNUS.
3akon CHeJuia.

OTHOCUTEIBbHBIN 1 a0COJIIOTHBIN OKA3ATEIN IIPEIOMICHUSI.

[Tonmoe BHyTpennee oTpazKeHue.

JImH3a, JIy4, TeHb, MOJyTeHb, TOYCYHbIN UCTOYHUK.

NOo ot =

dopmysia TOHKOM JIMH3BI ¢ BHIBOAOM M OObICHEHUEM 3HAKOB.

3aKOHBI OTpazxKeHn«d

11.5.1 [B-15.3] /Lj1st ocBeleHus KOJIOAIA COJTHEUHBIMU JIYIaMU TPUMEHUIIN
I10cKoe 3epkasio. [loj KakuM yrjom (3 K IJIOCKOCTU TOPU30HTA YCTAHOBJICHO
3epKaJio, ecJIi yroJi Bo3BhieHns CoJHIA HaJl TOPU3OHTOM ¢!

11.5.2 [B-15.4] Ha kaxoit yros noepHeTcs Jyd, OTPaXKEHHBIN OT TLJIOCKOTO
3epKaJia, TIpHU MOBOPOTE MOC/IeIHEro Ha YOI !

11.5.3 [B-15.5] /IBa maockux 3epkaJjia pacrioOyKUIN O ITPSIMbBIM YTJIOM JIPYT
K japyry. /lokazaTb, 4To Jiyd, OTpasuBIIniica oT 000UX 3epKaJi, OyJeT mapasiieaeH
11a/1a01EMY.

¢ 11.5.4 [M-4.1.3] [liockoe 3epkaJio BpalaeTcss BOKPYT OCH, HEPIeH UK YJIsp-

M

HOIT IJIOCKOCTU PUCYHKA U MPOXOJIAIIEN 110 MTOBEPXHOCTH

zepkaJjia. Haiitm Tpaekrtopuio m3obparkenus Touku M,

—

pPacIoJIoYKeHHON Ha pacCTOAHUN @ OT OCH BpallleHus.

128
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11.5.5 M-4.1.11] JIyu cBeTa oTparkaeTcs OT ILJIOCKOTO 3epKaJia, Hajas Ha
Hero moji yriiom « = 30°. Ha kakoe paccrostiue ¢ cMECTUTCsI OTParKEHHBIH OT
3epKaJia JIyd, ecjii OBEPXHOCTh 3epKaJjia 3aKPbITh CTEK/JIOM TOJINUHON d = 3 cM?
[Toxazarenb npemomyienns crekiaa n = 1,5.

11.5.6 [B-15.1] Kakoro HamMmeHbIero pasmMepa J0J2KHO OBbITh 3€pKaJIO, BUCS-
Imee Ha BEPTUKAJIbHOI CTeHe, YTOOBI YeJIOBEK, BCTAB Mepe]l HIM, MOT YBHJIETH CeOs
B IOJIHBIN pocT? BepxHuii Kpaii 3epKaJjia paciojoKeH Ha yPOBHE IJia3 desoBeKa.

11.5.7 [B-15.2] Ha cTene, mI10CKOCTb KOTOPOIl OTKJIOHEHA OT BEPTUKAJIMN Ha
a = 4,87°, yKpeILieHo 110cKoe 3epkaJjo. C KaKoro MakCUMaJbHOT'O PacCTOSTHUSA
¢ gejioBex, poct Koroporo h = 170 cM, ¢cMOXKeT yBUIETb XOTsl ObI YaCTh CBOEIO
n300parkKeHus !

HHOCKOHapaHHeﬂbHaH IIJIACTNHKA

11.5.8 [B-15.20] [Ipeamer naxoaurcst Ha paccrosinnu £ = 15 ¢M OT ILJIOCKO-
napaJsuieIbHON cTeK/siHHO# mnacTunku. Habsrogaren s paccMaTpuBaeT IpejMeT
Yepes IJIACTUHKY, IPpUYeM JIyd 3peHnst HopMaJieH K Heil. Oupene/inTsh paccTosTHIe
2, Ha KOTOPOM HAaXOJIMUTCA N300pazKeHue mnpeaMeTa oT OyrKaiiiieil K Hab o aTe o
rpaHN, ecjl TOJIINHA IUIACTUHKN d = 4,5 cM, IToKa3aTe b IPEeJOMICHIsT CTeK/Ia
n=1,5.

11.5.9 [B-15.21] Ha KakoMm paccTosSHUN T HAXOJAUTCS M300ParKeHne 00beKTa,
PaCIIOJIO?KEHHOI'O Ha paccTossHny £ = 4 ¢M OT IepejiHeil MOBePXHOCTH ILJI0CKOIIapaJi-
JIEJIBHOM CTEKJISTHHOMN IJIACTUHKK TOJIIUHON d = 1 cM, rocepedpeHHoil ¢ 3a/1Heil
CTOPOHBI, €CJIN [MOKa3aTeb MPEeJOMJICHHUS IJIAaCTUHKU n = 1,5, a u300parkeHue
PACIIOJIOZKEHO ePIEHUKYJISIPHO K ITOBEPXHOCTH ILJIACTUHKN !

11.5.10 [B-15.22] JIyd cBeTa majilaeT Ha IJIOCKOMAPAJIETbHYIO CTEKISTHHYIO
IJTACTUHKY TOMuHON d. Ha cKOJbKO cMecTuTCs JIyd 1ocjie TPOXOXKAEHTA T~
CTUHKH, €CJIM yTOJI TMaJIeHus JIyJda (v, MoKa3aTe/Ib MPeJTOMICHIA CTeK/Ia n?

11.5.11 [B-15.23] Ha miockonapasiebHyIo CTEKJIAHHYIO IJIACTUHKY IO
VIJIOM (v TIaJIaeT IIyYOK CBeTa IMUPUHON @, cojiepzKaliuii JiBa CIIeKTPaJbHBbIX KOM-
MOHEHTA C JUIMHAME BOJTH A1 1 A9. [lokazarem mpeoMieHns cTeKIa JJisd 9THX
JUTMH BOJIH Pa3JUYIHbL: N1 g A1 U Ng JUIA Ao. OlipeieTMTh MUHUMAJILHYTIO TOJI-
MITHY TIJIACTUHKY, TPU KOTOPOI CBET, POl Yepe3 Hee, Oy/IeT pacipoCTPAHATHCA
B BUJIE JIBYX OTJEJbHBIX IIyYKOB, KarKJIblil 13 KOTOPbBIX COJIEPKUT TOJbKO OJIUH

CHGKTpaﬂbeIﬁ KOMIIOHEHT.
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¢ 11.5.12 [M-4.1.4] Jlyu cBera najaer Ha IJIOCKOMAPAJLIETHHYIO CTEKJISTHHYIO
IJIACTUHY TOJIINHBL d = 2 ¢M 11071 yriioMm a = 30°. o b/

Kaxkoe paccrosgaue a OyaeT MexKay JydaMu: ITPOIIe/I- [

UM TLIaCTHHY 6e3 oTpazkenust (A) i mpeTepreBnmm d n

JIByKpaTHOoe oTpazkenune ot ee rpaueit (B)? Tlokasza- a ;
6
TeJIb IpeJIoMJIeHus cTekia n = 1,5.

11.5.13 [M-4.1.12] JIyu cBeTa majgaeT Ha IJIOCKOIAPAJLICIbHYIO CTEKJIAHHYIO
IJIACTUHKY 1O/, yTJIoM ¢ = arcsin 0,8. Beimeqmuii n3 miacTUHKHA JIyY OKa3aJ/ICsd
CMEIEHHBIM OTHOCUTEILHO MTPOJIOJIZKEHNS 1a/Ial0IIero Jyda Ha paccTodnue d =
2 cm. Kakosa Tommuna h IJIACTUHKHU, €CJIU TOKA3aTe b MPEJTOMJIEHUA CTEKJa
n =177

3akoHbI Onpejomyenus. IlojamHoe BHyTpeHHee oTpa-

2KeHnue

11.5.14 [M-4.1.1] ToyeuHblii UICTOYHUK CBETa PACIIOJIOXKEH Ha, JIHE BOJOEMA
rryounoit h = 0,6 M. B HeKoTOpOil TOUKe TOBEPXHOCTH BOJIBLI BLIMIEITHN B BO3-
JYyX MPEJOMJICHHBII JIYY OKa3aJICsd HepPIeHANKYIAPHBIM Y41y, OTPazKeHHOMY OT
ITOBEPXHOCTHU BOJIbI 00OpaTHO B Bojly. Ha Kakom paccroguun L OT MCTOYHUKA HA
JIHE BOJIOeMa JOCTUTHET JIHa OTparKeHHblit jyd? [lokazareab mpeoMIeHs BOIbI

n=4/3.

11.5.15 [M-4.1.2] JIyu cBeTa majaeT B MEHTP BepxHeil rpaln CTEKJIAHHOIO
KybOuka. Hemy paBeH MaKCUMAJIbHBII yroJI HajgeHus (¢, IPX KOTOPOM IIPEJIOMICHHBII
JIy4 ellle TolaJiaeT Ha HIKHIO I'paHb Kybuka? [Tokazaresb 1mpesioM/IeHnsT CTeKJIa
n=1,5.

¢ 11.5.16 [M-4.1.5] JIyu cBeTa majaer HOpMaJIbHO Ha TIe-
ol PEIHIOI0 IpaHb IPU3MbI, KaK IOKa3aHo Ha pucyHke. [Iperom-
> JIAIOMNIA yTroJ1 Ipu3Mbl paBeH o = 30°. Kakum 10J2KeH ObITh
roKasaTesb IIPEeJOMJICHIsT MaTepraJia IIPU3Mbl N JIJIsT TOTO,

YTOOBI YToJI OTKJIOHECHUA JIy4da HpI/ISMOﬁ OBLI paB€H o

¢ 11.5.17 M-4.1.6] [ly4yok mapasiiesbHBIX JIydeii Im- a o
PUHBLI @ = 3 CM MaJaeT Mo/ yIJIoM o = 45° U3 Bo3/IyXa Ha

IJIOCKYIO TPAHUILY CPEJbl ¢ TToKa3aTeJaeM MPEJTOMICHUS \
n = 1,5. Kakoa Oyzer mupuHa a; mydka B cpeje’ a,
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11.5.18 [B-15.6] OupeenTsb KazKyIyocs NIyonHy BogoeMma h, eCJim CMOT-
peThb Ha Hero CBepXy IepIeHINKYIAPHO ero mopepxHocTu. PaxTudeckasi IJIyoOnHa
BojloeMa H | mokazaTesb IpeoMJIeHNsT BOJIBI 1.

11.5.19% [B-15.7] IL1ockoe jauo BojoeMa ryybunoii H paccMaTpuBaercs us3
Bo3yxa. Oupene/nnTh KaxKyuyrocs IIyOnHy Bojoema h, ecyu JIyd 3peHust ¢ BepTH-
KaJIbIO COCTaBJISAET YTOI (L.

11.5.20 [B-15.8] Ha gne Bomoema riiyOnHOM h HAXOIUTCS TOYEUHBII NCTOYHUK
cBera. Ha moBepxHocTH BOJIBI IIJIaBACT KPYIJIBIN JNCK TaK, YTO €r0 HEHTP HaXOTUTCS
HaJ[ UCTOYHUKOM cBeTa. [Ipn KakoM MUHUMAaJIbHOM JHaMeTpe JUcKa d Jydd OT
HUCTOUYHUKA CBeTa He Oy/IyT BBIXOJIUTL U3 BOJbI?

11.5.21 [B-15.9] B kioBete (110CKOIT BaHHE) ¢ YKUJIKOCTHIO Ha TyiyOuHe h =
3 CM HaXOJIUTCsl TOUYCUHBIH MCTOYHUK CBETA, KOTOPbI HAUMHACT CMEIIaThCs 110
BEPTHKAJIN O cKopocTbio v = 1073 m/c. Ha jiHe KioBeTbI HaXOJUTCs IJIOCKOE
3epKaJio, a Ha IOBEPXHOCTH KHUJIKOCTH Ha BhicoTe H = 4 cM OoT JHa Ij1aBaeT
HeNpo3pavHblil Juck pajmycomM R = 6 cm. LlenaTp aucka pacroJioyken Ha OJIHOM
BEPTHUKAJIM C HCTOYHUKOM cBeTa. depe3 Kakoe BpeMsi t MCTOYHUK CBETa CTAHET
BUJIeH i1 BHelHero HabJojaress’! [Tokazarenb npegoMieHns KuJaKocT n = 2.

11.5.22 [B-15.10] JIyu, nmajaromuii Ha MJIOCKYIO TPAHUILY JIBYX CPeJl, OTHOCHU-
TeJIbHBIIN IT0Ka3aTe/ b IPEJOMIEHNT KOTOPBIX 17, YaCTHIHO OTParKaeTcs, YaCTUIHO
npesioMmasercd. [Ipn kakoM yrie najeHns oTparKeHHbBIH JIyd IepIeHIuKYIIpeH K
IIPEJIOMJIEHHOMY JIy 4y’

11.5.23 [B-15.11] JIyu cBeTa BBIXOAUT M3 CKUNUIapa B Bo3ayX. [Ipemenbmbril
YTOJI HIOJIHOTO OTParKeHusl JJid 9TOrOo Jlyda Oumpey; = 42°. Hemy paBHa cKOpPOCTb
cBeTa B cKumnujaape?

$ 11.5.24 [B-15.12] IlyuoK JIMHHBIX TOHKAX HUTEH, BBLIIOJIHEHHBIX 13 IPO3pad-
HOT'O MaTepuasa C MOKA3aTeeM IPEJIOMICHI 1 = v/ 7 /2, obpasyer cBETOIPOBO/IL.
B kaxk/10it 13 HuTeil CBeT pacupocTpansaeTcs,

HCIIBIThIBasl MHOT'OKPATHBIE ITOJIHbIE OTPazKe-
HUsT Ha OOKOBOI ropepxHocTu. OupeneanTb ala ﬁ

YTOJT 3PEHHsT TAKOTO CBETOIPOBOA (TO eCTh 0
10T KAKUM MAaKCHUMAaJbHBIM YIVIOM ¢ K OCH a

HUTHU MOZKET IIaJaTb CBETOBOI1 JIYY Ha TOpPEN,

qTOOBI IPOATH TI0 CBETONPOBOLY 0e3 oc/adJie-

HUST).
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11.5.25 [B-15.13] ToueuHbIll HCTOUYHNK CBETA S PACIIOJIOXKEH BHE IIJIMHJIPA
Ha ero ocu BOJm3u Topra (ocHoBanust). HailTn MUHUMAIBHBII [TOKA3aTEH MTpe-
JIOMJIEHUST N MaTepuaJia MUJINHJIPa, IPU KOTOPOM HUM OJIMH JIy4, BOIIEIINi Yepes
OCHOBaHUE, He BBIIJIET Uepe3 DOKOBYIO IHOBEPXHOCTb HAPYIKY.

¢ 11.5.26 [B-15.14] TouedHbIil NCTOYHUK CcBeTa S HAXOINTCS HA PACCTOSTHUN
¢ =1 m or 3xpana. B skpane HaIpOTUB UCTOTHUKA
ceano oreepeTue jguamerpoMm d = 1 cM, B KOTO-

S
poe poxouT cBeT. MexK 1y NCTOYHUKOM U 9KPaHOM t;I

MOMEITEH MPO3PAIHbIN ITUJINH/ID, TOKA3aTe b ITPEJIOM- ! _I
JIEHHsI KOTOporo pased n = 1,5, jumHa £ = 1 M, a "1
JaMeTp TOT »Ke, 9TO U 'y OTBepcTus. Kak m3MeHuTCs

CBETOBOIT 1MOTOK 4epe3 orBeperue? [loryoriennem cBeTa B BEIIeCTBE MpeHedpedb.

11.5.27 [B-15.15] Ilpu KakoM yriie najilenus « Ha OJHY U3 T'paHeil IpeioM-
JIGHHBIN JIyd He BbIiijieT u3 jpyroii rpann? Ilpenomsiomnuit yroa npusmbl @,
[I0Ka3aTesIb IIPEJOMJICHUS CTEKJIa N.

11.5.28 [B-15.16] JIyd cBeTa najaer Ha TPEeXTPAHHYIO MIPU3MY O] YTJIOM (.
[Ipusma cenana u3 cTeksa ¢ mokazaresaeM mpejgomaenus n. [Ipemomisiomuii yros
IIpU BepInHe Npu3Mbl . 1o KakKuM yrjioM ) Jiyd BBIAET U3 MPU3Mbl 1 KAKOB
yrosi 6 OTKJIOHEHU Jiyda OT MepBOHAYAIBLHOIO HAIIPABJICHUS?

& 11.5.29 [B-15.17] PaBuobejipennast cTeKJISTHHAS TPU3Ma,
¢ MaJIBIMU yTJIaMU [IpeJIoMIeHust ¢ (OUmpu3Ma) moMelieHa B
napaJsiIe/IbHBIH TyJoK JIyueil, maJIaionmx HOpMaabHO K ee OCHO-
BaHuio. [lokazaresb npeomienust crekia n = 1,57, ocHoBaHue

————————
——
—_—
B ——

- e ——

npu3Mbl @ = 5 cM. Haittu yros ¢, ecim B cepejinHe SKpa-

——

——

Ha, paciojoxKeHHoro Ha paccrogaun £ = 100 cM oT IpU3MBHI,
obpasyeTrcsd TeMHas 1oJioca mupunoit d = 1 cwm.

¢ 11.5.30 [M-4.1.20] Ha 60KOByIO I'paHb paBHOOEIPEHHON MPU3MBI C YIJIOM
npu BepiinHe 90° majiaeT MeprieHIMKY/IAPHO 3TONW I'paHM JIyd CBeTa C JIJIMHON
BOJIHBI, JIJIsI KOTOPOIi IMOKa3aTe b IpesioMmienus npusmbl nqp = 1,1. Ilocse Bbixo-
Jla U3 MPU3MBI JIyd I1a/laeT Ha dKpaH, Haxoadmuiicsa Ha

90°\ paccrogaun D = 10 ¢cM OT ocHOBaHUs NMPU3MBI TTapaJi-

JeJIbHO ocHOBaHMIO. Ha Kakoe paccTostHue CMEeCTUTCS

2 JIyd Ha 9KpaHe, ecJii OH OYyJeT UMEeTh JIPYTYIO JTUHY

1
ml-”mm BOJIHBI, IJId KOTOPOU IIOKa3aTEJ/Ib IIPEJIOMJICHW A ITPU3MbI
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& 11.5.31 M-4.1.21] JIyu cBera, JiexKaluil B IJIOCKOCTH PUCYHKA, HaaeT Ha
OOKOBYIO TpaHb AB HMpU3MBbI, NMEIOIIell TP BePIINHE
yros 90°. B kakux mpejiesiax JjiexkaT BO3MOYKHbBIE 3Ha-
YeHUs yIJIa MaJeHus (v, €CJIM U3BECTHO, YTO JIYY BBIXO-
quT 13 bokoBoit rpann AC? [TokazaTesnb mpesoMieHns

npusmbl n = 1,25.

& 11.5.32 [M-4.1.26] PaBnobeapennast mpu3Ma ¢ yIJIOM IPU BEpIINHE (v U 10~

KazaTesjieM IPeJJOMJIEHUS 1 TTOMeIeHa B YKIJIKOCTh, 1T0Ka3aTe/ b IPeJOMIeHN

A KOTOPOIt N < ny. [lepnennKyasipHo O0KOBOI I'paHu TPU3-

MBI [IaJIa€T JIy4d CBeTa, KOTOPbIil, OTpazkKasCb OT OCHOBAHWUSI,

BBIXOJIUT Yepe3 JIpyryio O0KOBYIO rpaHb. [Ipn Kakux 3Have-

NG N HUSAX yTJIa v JIyd OyJIeT IpeTepreBaTh MoJHOe BHYTPEHHee
OTpazKeHue OT OCHOBAHUSI IIPU3MBbI’

¢ 11.5.33 [M-4.1.33] Ha rpanun A u B upsiMmoyroyibHOil paBHOOEIPEHHOMN IPI3-
MbI TaJIAI0T JIBa JIy4a, JIeXKallllie B OJIHOM ILJIOCKOCTH.
JIyda, nmajatomuii Ha rpanb A, BBIXOJAUT U3 rpaHun b
NepIeHuKyaapio K meit. Jlyd, mamatommuii Ha rpanb b,
BBIXOJIUT U3 I'PaHu A NEPIIeHINKYJ/ISIPHO K 9TOH I'paHu.
Haiitu yron o Mexk1y BXOUAIIMMU B IIPU3MY JIYYaMHU.

[Tokazaresb mpejoMIenns CTeK/1a PaBet n.

__ Eo
$ 11.5.34 [M-4.1.30] /IBe npusMbl ¢ paBHLIME yIJIAMU [IPH BepIInHEe v = H°,
nMelole pa3Hble MoKa3aTe I MPeJOMJIeHNs, ILJIOTHO IIPUXKATHI JPYT K APYTYy U
PacIIoIOzKenbl KaK MoKa3aHo Ha pucynke. [Ipn ocernenun

d, A 9TOI CUCTEMBI IPU3M Iapa/ljIeJIbHbIM IIyYKOM CBeTa, 11a/1a10-
4 UM HOPMaJIbHO Ha IePeHIO I'PaHb CUCTEMbI, OKa3aJ10Ch,
"'::( I._P YTO BBIIIEAIINI U3 Hee MyYOK OTKJIOHUJICA OT IepBOHA-

JaJILHOTO HAaIpaBjIeHus Ha yroj ¢ = 3°. Haiitun pasnocTn

An nokazareJieil npeoMyieHns MaTepuasion npusm. [Ipu
pacdeTax IMOJIOKUTh SIN & /X (v, SIn Y ~2 Q.

& 11.5.35 [M-4.1.34] Crek/sHHas IpU3Ma MNMEET PaBHDLIE YIJIbI DU OCHOBAHUN.
Haiiti yron o npu BepimmHe TPU3MBbI, €CJIM U3BECTHO, YTO / /
[IPOU3BOJILHBIN JIyY, IOl Ha ee OCHOBAHNUE B ILJIOCKO-

CTHU 4YepTezKa, MocJe JIBYKPATHOTO OTparKeHus OT I'paHeil
A u B mpusmbl BRIXOAUT HapaJsiebHO IepBOHATAILHOMY A oL b
HallpaBJIEHUIO.
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& 11.5.36 [M-4.1.31] Ha paBHOOEIPEHHYIO CTEKJISTHHYIO
MpU3MY IaJlaeT IMMUPOKHUIl mapaslie/IbHbII IyI0K CBETa, Iep-
HeHIuKyasapHbiil rparn BC, mmpuna koropoit d = 5 cm. Ha
KakoM paccrogaun L ot rpanun BC' npejgoMIeHHBIN Ipu3-
MOI1 CBET pazJIeIuTCsI Ha JIBa He IePEeKPhIBAIOIINXCs Iy dIKa?
[TokazaTesb mpejioMIeHns cTeKIa n = 1,5, yroj Ipu ocHO-

Bannu Npu3Mbl o = H,7°. [lpu pacyerax ydectnb, 9TO 715
MaJIbIX YIVIOB tg v = sin v = «v.

< 11.5.37 M-4.1.32] KakoB Jlo/zKeH OBITH IPEJIOMJISAIO-
I yroJI HPU3MBbI (v, 9TOOBI HI OJINH U3 JIyUeil, Maaloninx
Ha OJIHY U3 ee DOKOBBIX I'DaHeil u JiexKalluX B ILJIOCKOCTHU
pPUCYHKa, He BbIIIe/ U3 Apyroii 6okopoii rpanu? [Ipuzma ns-
IOTOBJIEHA U3 CTEKJIa C IoKa3aTeseM IIPeIOMICHUs N = 2.

11.5.38 [M-4.1.7] Ha moBepxHOCTH BOJIBI IJIaBaeT HEIIPO3PAdHBbIN IIap pa-
aumycoMm R = 1 M, HAIIOJIOBUHY ITOIPY’KEHHBIN B Bojly. Ha Kakoil MmakcnMaabHOT
rryonne Hy . Hy?KHO TIOMECTUTDH TIOJT TIEHTPOM ITapa TOYEYHBbINT MCTOYHUK CBETa,
YTOOBI HU OJMH CBETOBON JIyd He mporres B Bo3ayx! [lokazarensb mperoMienns
BOJIbI . = 1,33.

11.5.39 [B-15.18] Crek/IgHHDI map (MOKa3aTe b MPEJOMICHUS 1) OCBella-
eTCst Y3KIM PACXO/IAIIIMCS Iy IKOM JIyteil, 0Cb KOTOPOro IIPOXOUT Yepe3 HEeHTP
mapa. VcTOYHUK cBeTa PacioJiozkeH Ha paccrosdunu £ oT moBepxHocTH iapa. Ha
TAKOM 7K€ PACCTOSTHIH OT [OBEPXHOCTH, HO IO JAPYTYIO CTOPOHY OT IIapa, HAXOUTCS
n3oopazkenune ncrognnka. OupejaesuTb pajguyc mapa.

¢ 11.5.40 [B-15.19] Ha mosioBuny 1mapa pajmycom
r = 2 CcM, U3FOTOBJIEHHOI'O U3 CTeK/JIa ¢ IoKa3aTeIeM
pesIoMIeHns 1 = /2, HaaeT HapasuIebHbIi IyY0K
aydeit. OnpeaesnThb pajuyc CBETJIONO MsITHA Ha SKpaHe,
pacIioJIoyKeHHOM Ha, paccrosiann L = 4,82 ¢cMm oT lLieH-

Tpa Iapa.

@

¢ 11.5.41 M-4.1.15] JIyu cBera majaeT Ha CTEKJISTHHBIN

noJiymiap pajuyca R Ha paccTOAHUN @ OT €TI0 OCHU CHUM-
MeTpHuHu napaJiieabHo eil. Ha kakoit yron a oTKIo0HUTCS

BBIIIEIINI TIOCTIe IPEJIOMJIEHUsT B IOJIyIIape JIyd, eCJIH
a=0bR,n=14147
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11.5.42 [M-4.1.16] [lupoxkwuii cBeTOBOIl y4YOK I1aJlaeT Ha OCHOBAHWUE CTEK-
JISHHOI'O TOJIyIIapa ¢ lokazareseM npejomieHns n = 1,41 neplreHuKyasipHo K
IJIOCKOCTU OCHOBaHUs. KakKoB MaKCUMaJbHBIN yTOJI (v OTKJIOHEHUS TTPOIITEIIITIX
gepes moJiymap Jydeir oT X HepBOHAYAIbHOIO HallpaB/IeHUs !

11.5.43 [M-4.1.17] CBeToBOIl JIy4 IMaaeT Ha MOBEPXHOCTb CTEKJ/ISTHHOI'O IIapa.
Yron najenns o = 45°, mokaszareJib IpejioMieHus crekia n = 1,41. Haiitu yrou
Y MeXKy MaJaioniuM JIy9IOM U JIy9IOM, BBIITICIIINM U3 IIapa.

11.5.44 [M-4.1.18] CBeToBOIi JIyd IajiaeT Ha IOBEPXHOCTb CTEKJ/IAHHOI'O HIapa
noj1 yriioM v = 45°. Hafitu mokazatensb mpesioMIeHns CTEKIA 7, €CJI YTOT MEXKTy
MaIAIONINM JIYYOM U JIyYOM, BBIIIEIITNM U3 1mmapa, y = 30°.

11.5.45 [My-4.1.11] CHapy:KM OT TPO3PATHOrO Iapa BIJIOTHYIO K €0 MOBEPX-
HOCTHU IIOMEIEH TOYEUYHBIN NCTOUYHUK cBeTa. [Ipn Kaknux 3HAUYEHHAX N IOKa3aTeJIs
IpeJIOMJIEHNsT MaTepual/ia mapa Bce BbIXOJAIIE U3 HEro JIydn (3a HCKITI0UeHneM
JIyda, TPOIIEJIIEro Yepes MeHTp Imapa) Oy/yT HAKIOHEHbI 0 HAIIPABJICHUIO K OCH,
IIPOBEJIEHHOI Yepe3 UCTOUYHMK U LEHTP mmapa’

11.5.46 [M-4.1.8] B crekiie ¢ nokazarejeM IpejaoMiieHus: n; = 1,5 nmeercs
cdepuieckasi 1oJiocTh pajuyca R = 4,5 oM, 3anoHenHas Bojoil. ITokazaresnb
IpeJIOMJICHNST BOJIBI Ny = 4/3. Ha mosocts najaer mupoknii myIoK mapaJiiesib-
HBIX CBETOBLIX Jiyueil. OnpeaenTs pajguyc 1 IIydKa CBEeTOBBIX JIy4deil, KOTOpbIe
IIPOHUKAIOT B I0JIOCTD.

& 11.5.47 [M-4.1.9] /IBa mapajuiesbHBIX JIyda, PACCTOSIHIE MEXKIY KOTOPBIMI
paBHO pajinycy [ KpyT/jIoro npsgMoro npo3padHo-

o MIJIKHJIPA, MaJ1al0T Ha OOKOBYIO IIOBEPXHOCTD R
9TOrO MUJINH/Ipa. JIy4un napaJjiie TbHbl OCHOBa- Ri2
HIIO NMInHApa. Hafitn Bemauny mokasaresst Riz

HpejoMJIeHns . MaTepuaJia UJINHIpa, Ipu KO-
TOPOIi JIyul IepeceKaloTcsl Ha €ro MOBEPXHOCTH.

¢ 11.5.48 [M-4.1.10] /IBa mapaJuie/bHbIX Jy4a, PACCTOSTHIE MeXK/Iy KOTOPBHIMI
paBHO pajinycy R KPyTJIoro mpsiMoro Ipo-

3pavHOTO IUJIMHJIPA, Taal0T Ha OOKOBYIO TO-

R/2 BEPXHOCTB 3TOTr'0 MUJINHJIPA KaK IMOKA3aHO Ha

/2 <JY pucyske. Jlyun napaJiesbHbl OCHOBAHUIO TTH-
JINHJIPpa U IIePeCceKaloTCd Ha MTOBEPXHOCTH I1U-
nuHpa. HaitTn yroi ¢ MeKmay BBITIeIIIMN
U3 UWIMHAPA JIy9aMU.
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11.5.49 [M-4.1.13] /IBa Jiy4a cBeTa I1aJIal0T U3 BO3/IyXa B YKUJKOCTDL. Y TJIbI
npesiomsienus Jydeit pasubl 1 = 30° u §; = 45°. Haiitu nokaszare/ib npeaoM/IeHust
JKIJIKOCTH 7, €CJIN U3BECTHO, YTO MaJIafoIIe JIydl TepIeHInKYIApHbL APYT JIPYTY
U JiezKaT B OJHOI IIJIOCKOCTH, TIEPIEHIUKYISIPHOI TTOBEPXHOCTU KUJIKOCTH.

& 11.5.50 [M-4.1.14] Bojosas HampaBiisieT 3-110]] BOJbI JIyd CBEeTa TakK, 4TOObLI
OH II0IIaJI Ha KOHEI BEPTUKAJIbHOIO CTEPrKHS, BBICTYIIaOIIero u3 Bojanl. Opeje-
JINTD JUTHHY £ 9acTi CTEPKHsI, BBICTYIAIOIIETO !
U3 BO/IbI, €CJIM U3BECTHO, YTO JIyd COCTABJSICT C ¢
MTOBEPXHOCTHIO TOPM30OHTAJIBLHOTO JIHA YTOJ , &
BOJI0J1a3 HaXOAUTCsI Ha TyiyoumHe H 1 Ha paccTos-

Hun L oT HUKHEro KoHia crepxkHs. Ilokazaresnb H

4

IpeJIOMJIEHNsT BOJIbI paBeH 1. PocToMm Bojosasa

110 CpaBHEHUIO ¢ TJIyOMHOIl mpeHedpeyb.

11.5.51 [My-4.1.13] CHapyKu KPyrJoro mpo3padHoro CTepzKHsI BOJIU3U OT
IEHTPa ero Topiia MOMeIeH TOYeIHbI NCTOUYHNK cBeTa. [Ipn Kakux 3HAIeHUSIX
[OKA3aTe sl IPEJIOMICHIST MaTepuaJia CTep:KHsI 1 CBeT He OYIeT BLIXOJUTDH depes
ero DOKOBYIO ITOBEPXHOCTD !

11.5.52 [My-4.1.14] CHapykKu KpyTrJIOro Mpo3padHOro CTEpxKHs BOJU3M OT
IEHTPa €ro TOpIa MOMeIIeH TOYeTHbIN NCTOYHNK cBeTa. Haittu mupuny ¢ obyiactu
Ha OOKOBOIl MOBEPXHOCTU CTEPKH:, depe3 KOTOPYIO Oy/IYT BBIXOJUTH HAPYKY
cBeToBBIE Jiyun. Pajnyc crep:kuasa R, mokasaTesb TPeJoMIeHUs n.

$  11.5.53 [M-4.1.19] HumHapuaecKuil coCcy] ¢ HEIPO3PAUHLIMU CTEHKAMI Pac-
IOJIOZKEH TaK, UTO IJia3 HabJiojiaTesss He BUJUT JIHA v

cocy/ia, HO BUJIUT IMTOJIHOCTBIO 0OPa3yIONLyIO MIJINHIPA \[\ c
CD. Beicora mumunapa a = 40 cM paBHa €ro JuaMerpy. \
Kakoit oobeM V' BOJIbI HY?KHO HAJUTH B COCYJ, UTOOBI
HAOJII0JIaTeIb CMOI' YBUJIETh MaJICHbKHUil npeamMer F', Ha- N

xoqsuiicsa Ha paccrogaun b = 10 cm ot Touku D7 n —
Kosdpduruent npenomiienus Bogasl n = 1,3. 8

¢ 11.5.54 [M-4.1.22] JIyu cBera, MAyHIINil B IIOCKOCTH PHUCYHKA, HaJaeT Ha-
KJIOHHO Ha BEPTUKAJBbHYIO CTEHKY ITPO3PavHOI
KIOBETBI, 3all0JIHEHHOI KUJIKOCTBIO C IIOKa3aTe-

JeM mpesomenusd n = 1,25. B kakux npejenax
JTOJIZKEH JIeZKATh yToJT TMaJeHus ¢, ITOObI JIyd

MOT BBIATH U3 »KUJIKOCTU KaK Ha PUCYHKe?
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11.5.55 [My-4.1.15] Toperr Kpyrjoro npo3padHoro cTepzkKHs ¢ IoKa3aTe/eM
IIPEJIOMJIEHNS 1 OCBEIIAeTCs PacCedHHbIM cBeTOM. 1o KaknuMm MakcuMaIbHbIM
YIJIOM Y K OCH CTepyKHsA OYJIyT BBIXOJHUTL CBETOBBIE JIyUN Yepe3 ero OOKOBYIO
[IOBEPXHOCTH !

& 11.5.56 [M-4.1.23] [lyvok mapaJsiiesibHbIX CBETOBBIX JIydeil majaeT HAKJIOHHO
Ha BEPTHUKAJBHYIO CTEHKY IIPO3PAvYHOIl KIOBETHI, 3a-
IIOJIHEHHOIT 2KMJIKOCTBIO C TI0Ka3aTeJIeM IIPeJIOMJICHUS
n. llpn kKaknmx 3HAUYEHUAX N IMYYOK He BLIIIET depes

IMOBEPXHOCTDb 2KNJKOCTH HE3aBUCUMO OT yIJIa H&,ILGHI/IH?

& 11.5.57 [M-4.1.24] JIyu cera, maynuil B IJIOCKOCTH
yepreka, 1ajaeT Ha IIePEIHIOI I'PaHb CTEK/ISHHOIO KJIMHA,
¢ yrom (3 = 45° mexxy rpansamu. [Ipn Kaknux 3HaUEHUSIX
yIJla IaJeHnst v Iy BhIeT 4epe3 BTOPYIO I'PaHb KJIMHA!
[Tokasaresb IpeIOMIIEHNS CTeKIa 1L = v/2.

11.5.58 [M-4.1.25] Ha noBepxuocTn BojoeMa, umerorero riuyouny H = 3,3 M,
maBaeT paHepHblil Kpyr pajuycoM r = 3 M. Ha ocn Kpyra pacrnosioxKeH TodedHbIi
HNCTOYHWK CBETa, BHICOTA KOTOPOTO HaJ MMOBEPXHOCTHIO KPyTa MOYKET M3MEHSAThCH.
Yemy paBeH MaKCUMaJIbHBIN pajuyc TeHH Kpyra Ha JHe R, ecyin IoKasaTeb
npejomaeHnst Bogel n = 1,337

11.5.59 [M-4.1.27] BricoTa cojiHIa HaJl TOPU30HTOM COCTaBJSET YTOJI © =
10°. TTosip3ysich 3epKaJioM, MyCKAIOT «3aiiunK» B BojoeM. [log kKakuMm yrioMm [ K
TOPU30HTY HYZKHO PACIIOJIOKHITH 3€PKaJI0, YTOOBI JIyU CBETa IIe/I B BOJIE MO YTJIOM
a = 41° x Beprukaau (sina ~ 0,655)7 Ilokazaresns npesomienust Bojgbt n = 1,32.
HopMmasb K 3epkasy JeKuT B BEPTUKAJIBHON TIJIOCKOCTH.

¢ 11.5.60 [M-4.1.29] Y3KWii Iy4OK CBETOBBIX JIydeil IMajaeT Ha CTEKJISTHHBIN
KJINH TePIeHINKYJISAPHO ero epejiieil rpaiu, pacio- \

JIOYKEeHHOI BepTUKaJbHO. [Ipoitas KimH, mydoK mo- o
najiaeT Ha BepTUKAJbHBIN 9kpaH. Ha Kakoe paccTos-

e Ah CMeCTUTCsT CBETOBOE IIATHO Ha dKpaHe, eCyIn
CABUHYTH KJUH BBepxX Ha paccrosgHue h =5 cm? Ilo-
KazaTesb MpeJoMJIEHUs KJauHa n = 1,95, yroja npu

ero Bepmuue « = H,7°. Ilpu pacuerax MOJOKUTD
tga ~sina ~ a.
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11.5.61 [M-4.1.28] Ha Bojnoit mopepxuoctu dacceiina ryryounoit H = 2 m
IJIaBaeT KPYIJIbI 10T pajuycoM r = 1,5 M. B 1ieaTpe miora yKperieHa BepTu-
KaJIbHasl MadTa, Ha BepIINHE KOTOPOIi mojBerieH gpoHapb. OnpeieuTh BhICOTY
MadThl fi, €cim U3BECTHO, YTO pajuyc TeHu OT IJI0Ta Ha JiHe bacceitna R = 2,1 M.
[Tokazarenb npenomiienns Bojbl n = 1,33. @oHaph cUNTATH TOYCIHBIM UCTOTHU-

KOM CBE€Ta.

ITocTpoenne n3o06parkeHuii B TOHKOI JIMTH3€

¢$ 11.5.62 [B-15.24] Ilo uzBecTHOMY X0y Jiyda AB (CM. A\k/

PUCYHOK) depe3 pacCenBaloILyio JIMH3Y MOCTPOUTD X0/ JIyUa 5
CD. Tlonoxkenne hoKycoB He 3aJ1aHO. CA

B T  11.5.63 [B-15.25] IlocTpouTrnh usz0bpa-
YKEHUe JIAHHOTO IpejiMeTa, (CM. PUCYHOK) B

®
l’ F nun3e. Kakoe 310 n3obpazkenue?

¢ 11.5.64 [B-15.26] Ha pucynke mokasaHbl: IVIaBHasi onTudeckasi ochk M N

’

JH3EL, npegMer AB n ero nzobpazkenne A'B’. 8
OrnpenenTb rpaduyecK IOJI0KEeHIe OITHIe- L f
ckoro nenTpa 1 Goxycos jnnssl. He noszo- ¥ 4 N
BaTbCs TEM, 9TO (POKYCHI PACIIOJIOXKEHBI CUMMETPUIHO.
n 171 ¢ 11.5.65 [B-15.27] Ha pucynke nokasan npeamer 11 u
ero n3obpazkenne . ['eomerpmaecknm mocTpoennemM ompe-
\ JIEJTATD TTOJIOXKEHHE TIJIOCKOCTH CUMMETPUN 1 ONTUYIECKOTO

OEeHTPa JIMH3bI.

¢ 11.5.66 [B-15.28] Ha pucynke moxasa- 4
HBI IJlIaBHasl onTudeckasi ocb M N JUH3BL, M B B N
upenmer AB u ero nzobpazkenne A'B’. Oupe- l

’
JIeJINTH IpadUIecKn MOJ0KEHNIE OITHIECKO- 4

ro nenrpa P u dokyca F' JIUH3BI.

¢ 11.5.67 [B-15.29] Ha pucynke 1mokasaHbl IJIaBHAasI
ONTHYECKas OCh JIMH3bI W XOJ| OJHOro n3 jydeit. Haitn

R W
rocTpoenreM (hoKychl JinH3bI. He 1mosb3oBaTbest TeM,

9TO POKYCHI PACIIOI0KEHBI CUMMETPUUIHO.
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¢ 11.5.68 [B-15.30] [locrpourh nsobpazkenue mnpej- B /P
meta AB B cobupatoreit unze; F' — poKyc JTUH3bI pad

(ca. pricyHOK). 4F \L

dopmyJsia TOHKOI JIMH3bI

11.5.69 [B-15.31] B xakom mecTe Ha ITaBHON ONTHYECKON OCH TBOSTKOBBITYK-
JIO¥ JIMH3BI HY?KHO TIOMECTUTH TOYEYHBIIT ICTOUYHUK CBeTa, YTOOLI €ro n300pazkeHue
0Ka3aJ10Ch B IJIaBHOM (hoKyce?

11.5.70 [B-15.32] IIpemamer BoIcOTOIT h = 40 cM HAXOAUTCA HA PACCTOSHUN
d = 1 M OT BepTUKAJbHO PACIIOJIOKEHHON PaccenBaoIIell JTUH3bI ¢ (POKYCHBIM
paccrosinuem F' = —25 cm. e naxonnrest nzobpazkenue npejamera’ OnpeieuTb
BBICOTY H300PazKeHusl.

11.5.71 [B-15.33] Ha KakoM pacCcTOAHUN OT JABOSIKOBBITYKJIOHN JIMH3BI C OTTHU-
JecKoit cutoit D = 2,5 A0Tp HaJIO0 TTOMECTUTD MPEIMeT, YTOOBI ero n300pazkenue
HOJIYYIIOCH Ha PacCcTossHun f = 2 M OT JIMH3bI?

11.5.72 [B-15.34] Ha skpane, pacnosiozkennoMm Ha paccrosgnun 60 cm oT cobu-
paroleil JIMH3bI, Oy IeHO M300parkeHe TOUYeIHOr0 NCTOUYHNKA, PACIIOI0KEHHOIO
Ha IJIABHOM onTHYecKoil ocu JimH3bl. Ha Kakoe paccrostHue mepeMecTuTcs: n3obpa-
JKeHne Ha SKpaHe, ecJIu IIPU HelOIBUKHOM NCTOUYHHUKE [TepEMECTUTD JIMH3Y Ha 2 CM
B IJIOCKOCTH, IE€PIEHIUKYJ/ISTPHON I1aBHOI onTudeckoit ocu? MoKycHOE paccTosTHIE
JIMH3BI paBHO 20 cM.

11.5.73 [B-15.35] Ournueckas ciia JBOSIKOBBIITYKJION JIMH3BI B BO3yxe [ =
5 anTp, a B Bojie Dy = 1,5 anrp. Onpejie/inTh MoKa3aTeab MPEIOMJICHUS 1
MaTepuaJia, U3 KOTOPOro U3roToBJIeHa JINH3A.

11.5.74 [B-15.36] Ha kaxoM paccTosiHUM HaJIO IIOMECTUTH IIpeIMeT OT COOU-
patorreil JIMH3bI ¢ POKYCHBIM paccTosiHueM F, 9To0bl paccTosiHie OT IIPeIMeTa J0
ero JIefiCTBUTEILHOTO N300PasKeHnsl ObLIO HAMMEHbIIM !

11.5.75 [B-15.37] IIpeamer B Bujie oTpe3ka JIUHON  PacIoJIOKEeH BJOJb
ONTHYECKOI ocu cobuparorieil a3kl ¢ (hoKycHbIM paccrosHuem F. Cepeanna
OTpe3Ka PacIoJIOKeHa Ha PACCTOTHUU @ OT JIMH3BI, KOTOPas JlaeT JeHCTBUTE b
Hoe m300pazkeHne BcexX ToUeK mpeaMera. OmpeenTh MpoaoJbHOE YBEINIeHne
IpeIMETA.
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11.5.76 Toukwuit npsimoit crepkerb AB J1e2KUT Ha TJIABHOI ONTHYECKON OCh
TOHKOI cOOMpAIOIeil JTMH3bI, IIPUYeM ero JinHa £ B TP pa3a MeHbIle (hoKyCHOrO
paccrosnug smH3bl F. Ilocrpoiite nzobpazkenune A'B’ n naiiaure npogoabHoe
yBeJindenre (OTHOIIeHIe JJINHBI IpejiMeTa K JiiinHe u300pazkenus ). LleHTp crepkHst
JIEYKUT Ha yJIBOCHHOM (POKYCHOM PACCTOSTHUU OT JIMH3BI.

& 11.5.77 [B-15.38] Jlanbl TOYeUHBI NCTOYHUK CBeTa S, ero nsobpazkenue S,
0Ty UeHHOE C ITOMOIIbI0 cOOMparomieil JNH3bI, 1 OJ11- S F Sy

JKafmuit K ncTouHuky ¢okyc JauH3bl F. PaccrosiHus ! L

SF =/¢u SS; = L. OupejienThb M0JI0’KEHNIE JINH3BI
1 ee POKYCHOE PacCTOsIHIE.

11.5.78 [B-15.39] PaccrossHrEe OT OCBeIlleHHOr'o IpejiMeTa J0 dKpaHa L =
100 cm. JIunza, momeneHHasi MEXKJIy HUMH, JaeT JeTKOe N300parKeHue IpeIMeTa
Ha dKpaHe IPH JABYX IOJOXKEHUsIX, paccTosiHie Mexkjy KoropbimMu £ = 20 cM.
Haititu dpoxkycHoe paccTosinue JIMH3HI.

11.5.79 [B-15.40] Ilpenmer naxomurcs Ha paccrogunu L = 90 cm or sKpaHa.
Mexk 1y npeMeToM 1 9KPaHOM IOMEMIAOT JIMH3Y, IPUYeM IPU OJHOM I10JI0YKEHUN
JINH3BI Ha 9KPaHe MMOoJIyvaeTcd YBeJIMUYeHHOe n300pazkeHne IpejMeTa, a IIpy IPyroM
— yMeHbIieHHoe. KakoBo ¢okycHOe paccTOdHue JIMH3bI, €CJIN JIMHEHHbBIC Pa3sMepPhI
1epBoro n3obpazkeHus B 4 pasa 00JIbIle BTOPOro?

11.5.80 [B-15.41] Ha skpane ¢ MOMOIIbIO TOHKOI JIMH3bBI MTOJTy1IeHO N300pa-
JKenme TipeMeTa ¢ yBenndenueM r; = 2. [Ipenmer nepensunynu ma 1 cm. s
TOTO YTOOBI TOJYIUTh Pe3Koe M300pazkenune, MPUIIOCh MepeIBUHYThL dKpaH. [Ipn
9TOM YyBeJIMYEHIEe OKa3aJIoCh paBHBIM 1o = 4. Ha Kakoe paccTogHue mpuIioch
HepPeJIBUHYTh SKPaH?

11.5.81 [B-15.42] Tonkasi cobuparoiasi JUH3a, JaeT N300parkeHne IpeMera
Ha 9KpaHe BbIcOTOI Hy n Hy 1pu JABYX HOJIOXKEHUSAX JIMH3BI MKy IIPEJIMETOM I
9KPaAHOM, PACCTOsIHIE MEXKJY HUMK Hem3MeHHO. Uemy paBHa BblcOoTa Ipeamera h?

11.5.82 [B-15.43] Kakue npejaMersl MOXKHO paccMOTpeTh Ha (ororpadun,
CJIEJIAHHOM €O CITyTHHKA, €CJIM pa3pelalolias crocoOHocTh mieHkn o = 0,01 Mmm?
KakuMm JI0/I2KHO OBITH BpeMsl SKCIO3UIUKA T, YTOOBI TOJTHOCTBIO MCIOJIb30BATH
BO3MOKHOCTH ILJIeHKEI ! POKYCHOE paccTosiHue 00beKTHBA UCIIOIb3YeMOro (hoToall-
napara F' = 10 cMm, BeicoTa opouTsl ciytnnka H = 100 kM.
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11.5.83 [B-15.44] IIpu aspodoTocheMKax ncnoab3yercs poroalnapar, 00beK-
THUB KOTOPOro umeeT pokycHoe paccTosiiue F' = 8 cm. Paspematomas criocoOHOCTb
mienkn A = 1072 mm. Ha Kakoil BBICOTE JOJIZKCH JIeTETh CAMOJICT, UTOOBI HA
dororpacdun MOXKHO OBLIO PA3JIMINTh JIACTbs JepeBbeB pasmepoMm { = 5 cm?
IIpu Kakoit ckopocTu camoJieTa n3obpazkeHne He OyJIeT PasMbIThIM, €CJI BPeMs
sxenosuimm T = 1073 ¢?

¢ 11.5.84 [M-4.1.35] Ha nosepxHocTh cobuparomieii \.2%‘ 3

JINH3BI ¢ (POKYCHBIM paccTosiHueM [ rajaeT Jiyd cBeTa a

Ha pPacCTOSHUN @ OT IeHTpa JIMH3BL 110/ YIJIOM (¢ K \
ee ryIaBHOI ontuveckoit ocn. Ilox kakum yriom B K
[JIABHOI ONTHYECKON OCH BBIHJET JIyd U3 JIMH3bI !

Y < 11.5.85 [M-4.1.36] Ha nosepxnocrs paccenparomeii
1 JINH3BI ¢ (DOKYCHBIM pacCTOsTHUEM f IajaeT JIyd CBeTa

Ha PAcCTOSAHUN a OT IIEHTPa JIMH3LBI IO YIJIOM (¢ K €€
ryiaBHOI onrtudeckoit ocu. [loj kakum yriiom 3 K T1aBHOI

A ONTUYECKOI OCH BBINJIET JIyd U3 JINH3BI!

¢ 11.5.86 [M-4.1.37] Ha paccrosinun ¢ nepes TOHKOI cobuparolieil JMH30it
PACTIOJIOZKEH SKPAH ¢ MAJICHBKIM OTBEPCTHEM, HAXO- W o 1

JAMMUMCA Ha PACCTOAHUN @ OT TJIABHOU ONTUYCCKO UI T * p
ocu. Ha skpaHn nos yrjiom « K ocu JIMH3BI [aJ1aeT IIy- e
YOK IapaJule/IbHbIX Jiydeil ceTa. [Toa Kakum yriom (3 t | N

K IVIAaBHO# OITUYECKOII OCH BBLINJIET IIYYOK U3 JINH3HI,
ecyin ee (hokycHoe paccrosinue f7

& 11.5.87 [M-4.1.38] Ha paccrosinum ¢ miepeji TOHKOI paccenBaloieil JIMH30ii
PACIIOJIOYKEeH S9KpaH ¢ MaJIeHbKUM OTBEPCTHEM, HaXOIANIUMCSI Ha PACCTOSIHUN @ OT

- o l rJ1aBHOI onTrdeckoit ocu. Ha sxkpan moj yriom o
1 Y 5 K OCU JIMH3BI 1a/1aeT IIYYOK IapaJljieJIbHbIX JIy4deil
GI = ceeta. [loj KakuM yrjioMm (3 K IVIAaBHOM ONTHYECKOIT
—{ —f OCH BBIIJIET IyYOK U3 JIMH3bI, €CJIM ee POKYCHOE

A paccrosanue f7

11.5.88 [M-4.1.39] Toukas sunza ¢ GokycHbIM paccroguueM F' = 0,4 wm
cO3JIaeT Ha dKPaHe yBeJMYeHHOe M300parKeHue IpejMeTa, KOTOPbI IOMEIeH Ha
paccrostauu L = 2.5 M oT skpana. KakoBo paccrosiiue d oT mpejaMera JI0 JIIH3bI!
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11.5.89 [M-4.1.40] C noMoOIIbI0 TOHKOI coOMpaoIeil JINH3bI Ha S9KpaHe, ycTa-
HOBJIEHHOM IEePIEHUKYJ/ISIPHO ONTHYECKO! OCH, HOJIyYaiT n300paskeHine CBeTsIe-
rocst jaucka. Jluamerp nsobpazkeHus B n = 8 pa3 MeHblle, yeM caM jauck. Korja
JINH3Y OTOJIBUHYJIM OT 9KpaHa Ha Af = 28 cM, TO Ha dKpaHe CHOBA I10J1yINJIOCH
n3o0pazkenne jucka. OupeenTb GoKycHoe paccTostHue F' JIMH3bI.

11.5.90 [M-4.1.41] Cobuparolasi JIMH3a CO3/IaeT Ha dKpaHe H300parKeHue
IpeJiMeTa, PaciojoyKeHHoro Ha paccrosiunu £1 = 0,12 M oT nepegaero dpokyca
JIMH3BI, IIPUYEM dKPaH HAXOJIUTCA Ha PAcCTOdAHUU fo = 3 M OT 3ajiHero ¢oxyca
JmH3bl. OnupeaenTsb GoKycHOe paccTodHne F' JIMH3HI.

11.5.91 [M-4.1.42] Muumoe nzobparkeHue IIpejiMeTa B PacCenBaloleil JTnH3e
HaXOJUTCSA OT Hee Ha PACCTOSIHUM B JIBa pa3a MeHbIeM, deM mpejmMer. Haiitu
paccTosiHre d OT JIMH3bI JI0 M300ParKeHus, ecjii (POKYCHOe PACcCTOsIHUE JIMH3bI F’
U3BECTHO.

11.5.92 [M-4.1.43] C nomoinbio JiMH3bI ¢ (POKYCHBIM paccroguueM f = 20 cum
Ha HKpaHe I0JIyIeHO n300paskeHue MpejiMeTa ¢ yBeandeHneM m = 2. demy paBHO
paccrosinne £ MexKIy HPeJIMeTOM U IKPaHOM

11.5.93 [M-4.1.44] C noMoIIbiO JIMH3BI Ha 9KPaHe II0JIy4YeHO N300parKeHue
npeaMera ¢ ypeandenneM m = 3. Uemy paBHO (DOKyCHOE pacCcTOsgHUE JIUH3bI f,
ecJIN PacCTOsSTHIE MexK/ly dKpaHoM u mpegameroMm £ = 80 cm?

11.5.94 [M-4.1.45] C nomoIipio JINH3bI ¢ POKYCHBIM paccTostarneM f = 7.5 cum
Ha 9KpaHe [0JIyIeHO N300parkeHne IpeaMeTa, IpudeM PacCTOSHIE MEXKIY HpeMe-
TOM 1 9KpaHoMm cocTtapmio £ = 40 cm. YeMy paBHO yBesmdeHne m n300parkeHns !

11.5.95 [M-4.1.46] Ilepemernast TMH3Y MEXKIY SKPAHOM U IIPEIMETOM, yIaeTCsI
IOJIYIUTh JIBA €r0 YeTKUX M300parkKeHusl, OJHO pa3MepoMm {1 = 2 cM, a Jpyroe
pasmepom fo = 8 cm. Kakos pasmep £ npeamera?

$ 11.5.96 [M-4.1.48] Hauajio cucreMbl KOOpAMHAT ITOMEIIEHO B IIEHTD TOHKOI
cobupatoiieil JuH3bl ¢ (POKYCHBIM paccTosinreM f, IpudYeM OCb T COBIAJAeT C

[JIABHON ONTUYECKON OCHIO JIMH3LI. TOUeUHbIit mc-

TOYHUK CBeTa YJIAJIAeTCd OT JIMH3BI paBHOMEPHO ?

CO CKOPOCTBIO ¥ IIO IIPSIMOIL, HapaJsiIeIbHONI OCH ‘l l 0

X U IPOXOJIIeil Ha paccTodHun a oT Hee. Haiitn . a _;
Koop/mHathl x(t), y(t) n300parKenus NCTOUHUKA V I

KakK dyHKiun BpeMmenu. Ilpu ¢ = 0 umcTouHmK
HaxXoAu/Icss B (POKAJIbHON IJIOCKOCTH JIMH3HI.
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11.5.97 [My-4.1.30] Tonkas JinH3a JgaeT Ha dKpaHe N300parkKeHue IpeJIMeTa, C
JINHEHBIM yBeJImdeHneM mq = 2. Bo cKOJIbKO pa3 «: Hy»KHO U3MEHHUTDL PacCTOsIHUE
MEYKJLY ITPEJIMETOM U SKPAHOM, YTOOBI IIOJIyYUTh Ha SKpaHe n300paskeHue MpejMeTa
¢ yBesmmdeHueM ms = 37

11.5.98 [M-4.1.47] Todeunnlii NCTOYHUK CBETa OIMUCHIBAET OKPYKHOCTL B
IIJIOCKOCTHU, TIEPIEHIUKY/ISIPHOI ONTUYECKO OCH TOHKON coOMpalolieil JIMH3HI,
dokycHoe paccrogHue Kotopoit F' = 7 cm. M300parkeHne NCTOYHUKA Ha SKPaHe
pacroiokeHo Ha paccrossiun d = 0,35 M ot jimH3bl. KakoBo OTHOIIIEHIE YCKOPEHMI
n300parkKeHns U UCTOUYHUKA?

& 11.5.99 [M-4.1.49] Hauajio cucreMbl KOOpAMHAT ITOMEIIEHO B IIEHTP TOHKOI
cobupatorieil JuH3bl ¢ (POKYCHBIM pacCcTosiHieM f, MpudYeM OCb T COBIAJIAeT C

;* [JIABHOM OIITIYECKOIl OChbIO JIMH3BL. ToYedHbIil

UCTOYHUK CBeTa yAaJdeTcd OT JUH3LI 110 Mpd-

! MOIl, Tpoxodieil yepe3 OKyC JIMH3bI I10/1
0

&

=

YIJIOM (¢ C TTIOCTOSHHOMN CKOpocThio v. Hafitu

BY

KoopanHaThl x(t), y(t) n300parkeHns NCTOU-
HIKa B 3aBUCUMOCTH OT BpeMeHu. Ilpu t = 0
MCTOYHNK HAXOJMJICH B (POKYCE JIMH3DL.

11.5.100 M-4.1.50] Orpesok AB, nmapaJuiejbHbII IJIABHOI ocK cobupaomieit
JINH3bI, PACIIOJIOYKEH Ha PaccTOdHuN d OT OCh 8

A

TaK, 9YTO €ro KOHITI YAaJeHbI OT TJIOCKOCTH JIMH- ey -~ — = ]
Lod} g ey

3bl HA PACCTOAHNA @ 1 b cooTBeTcTBeHHO. Haiitn :

JnHy £ m300parkeHusi 0Tpe3Ka, ecjin (POKyCHOe

paccrogHue Jun3el F' u b > a > F. v

¢ 11.5.101 M-4.1.51] Orpesok AB pacioJiozKen BJIOJIb IPSIMO, ITPOXOIAIIet

yepe3 hoKyc cobuparomieil JUH3bI MO YIJIOM (@ =

F l 45° K riaBHO# onrtudeckoit ocu. Haiitu mamny /¢

.-0’? J m300parkenus 3Toro orpeska. PoKycHoe paccTosgHIe

.E/g\" nua3bl F, a paccrosiaust or Touek A u B 10 dokyca
¢ 6 pPaBHBI, COOTBETCTBEHHO, @ U b.

11.5.102 [M-4.1.54] [Ing moJsiydeHus n300pazkKeHnusl TOUYEUYHOIO0 NCTOYHIKA
CcBeTa Ha dKpaHe HUCIIOJIb3YIOT COOMPAOILYI0 JUH3Y ¢ (POKYCHBIM PACCTOTHUEM
F' =7 cm. Ha kakoM paccrossHum b oT SKpaHa cjaelyeT Pa3MeCTUThb JIMH3Y, YTO-
Obl B (hopMupOBaHUN N300parkKeHusi UCTOUYHUKA, ITPUHSLT yIaCTHe MAaKCUMAJIbHbIIM
CBETOBOIT 1TOTOK? PaccTosinne MexKj1y HCTOUHNKOM 1 9KpaHoM L = 64 cM.
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11.5.103 [M-4.1.52] Orpe3sok AB pacioyioxKeH BIIOJIb IPSIMOI, TPOXOISAIIeit

yepe3 (HoKyc cobmparorieil JTUH3bI MOJ YTJIOM

a = 60° K ee nraBHoiIt ocu. PaccTognus oT TodeK F ?
A un B 1o dokyca F paBHBI, COOTBETCTBEHHO, d g,’
a=>5cmnu b= 10 cm. Hemy pasno dhokycHoe E/ A

paccrosinne JIMH3bI ), ecim n3BeCTHO, 4TO JIMHA,
orpeska AB paBHa JnHe ero n300paskKeHus’?

& 11.5.104 M-4.1.53] Otpesok AB, ymexkamunii Ha TJIABHOI ONTUYECKONH OCH
JINH3BI 32 ee (POKYCOM f, CMECTI/IN HapaJlIeIbHO caMOMy cebe U HePIIeH UK YIAPHO
onrudeckoit ocu B nosioxkenune A’'B’ kak 1o-

-3 A
d—f — t Ka3aHo Ha prucyHke. Yemy paBHo cMmerenne d,
ecan jumiHa n3obpazkenust orpeska A’ B’ 60iib-

I

L

8 A £ 1 IIe JJINHBI n300paykenus orpeska AB B k = 2
paza? PokycHOe paccTostHue JINH3bI f = 3 cM.

¢ 11.5.105 [M-4.1.55] Ha pucyHnke mpeicTaB/IeHbl CBETAIIAsICS TOUKa S 1 ee

n3obpazkenue St, JaBaeMoe JIMH30il, TyiaBHast OTl- g
TI4eckasi ocb KoTopoit — npssmast N1y . PaccTo- ) f 1
SIHUS OT TO4YeK S 1 .S 710 ONTUYECKOI OCH PABHBI, i 3
coorBercTBeHHo, a = 20 cMm u b = 30 cm, paccro- ¢ }

siHne MesKy Toukami A u B paBHo ¢ = 15 ¢, + A +——Cc—»8 N2

Haiitu dpokycnoe paccrosinne JuH3bI F.

¢ 11.5.106 M-4.1.56] Ha pucyHke mpejicTaB/ieHbl CBETAIIASICS TOUKA S 1 ee

g n3o0pazkeHue S1, JaBaeMoe JINH30i, TJIaBHAs OIl-

54 } THYeckas ocb Kotopoit — npamas N1 /Ny . Paccro-
* a SHUS OT TOYeK S 1 S JI0 ONTHYECKOI OCH PaBHHBI,

i’ l coorBeTcTBeHHO, @ = 30 cM 1 b = 20 cMm, paccro-

N g +—— ¢ — A N, sue mexy Toukamu A u B pasio ¢ = 10 cM.
Haiitu dpoxkycHoe paccrosinue JuH3bI F.

¢ 11.5.107 [M-4.1.57] Ha pucynke mpencTaB/eHbl CBETAIIAsICS TOYKa S 1 ee

n3obpazkenune Sy, JaBaeMoe JIMH30i1, IJIaBHAs OIl- S
THYecKad och KoTopoit — npsamas N1 /Ny . Paccro- “{_ c B N,
SHUS OT TOUeK S 1 Sy JI0 ONTHIECKOH ocl paBubl, Ng A B

coorBercTBeHHO, @ = 10 cMm m b = 20 cm, paccTo- ¢
1

stane Mexk 1y Toukamu A u B pasro ¢ = 40 cMm.

Haiitu dpokycnoe paccrosinue juH3b1 F.
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11.5.108 [M-4.1.59] Cobuparoimast JINH3a JaeT Ha SKpaHe, IepIIeH INKYJIsIPHOM
ee IVTABHOI ONTUYECKOl OCH, Pe3Koe n300parkenne mpeameTa ¢ ysejundenneM M = 4.
JIMH3Y c/IBUTAIOT TIEepIeHINKYJ/IsIpHO ONTUYeCKOl ocn Ha paccrosnne h = 1 mM.
Kaxkosa Oyzer Besmmanna H cmernennst m300parkeHusi Ha KpaHe”?

¢ 11.5.109 [M-4.1.58] Toueunnlii ncrounuk csera A pacrosoken Ha paccro-
JHUU @ = 2 ¢M OT (oKyca cobupatorieil JIMH3bI Ha MPsAMOil, obpa3yorieil yro

¢ a = 60° c rmaBHOI onTHYeckoil ochbio. Ha

ﬁ T £ ﬁr KaKOM paccTosiHun £ oT BTOpOro (pokyca Ha-

ol)/a l xoanrest uzobpazkenne A’ nerounnka? Do-
A KyCHOE PacCTOsTHUE JIMH3bI f = 5 CM.

11.5.110 [M-4.1.60] Y3Kuii CBETOBOII IIyYOK IaJIacT Ha COOMPAIOINIYIO JIUH3Y
¢ dokycabM paccrogaueM f = 20 cM mapauIeJIbHO ee TJIABHOW ONTUYIECKO
ocu. IIpoitisr MUH3Y, MydoK MonajgaeT Ha SKpaH, HAXOJAIIUNCT Ha PaCCTOSHUN
L = 50 cM oT JMH3BI U NEepHeHINKYIApHBIT ee TyiaBHOil onTudeckoit ocu. Ha
Kakoe paccTosHue H cMecTuTCs CBETOBOE MATHO Ha IKpaHe, eCIW CABUHYTH JIMH3Y
HEePIEHIUKY/ISIPHO ee 0CH Ha paccTognne h = 2 Mm?

11.5.111 [M-4.1.61] 30o0Opaxkenue rnpeameTa HaOJIIOIAIOT Ha SKpaHe, Pacro-
JIO?KEHHOM Ha PaCCTOSIHUM @ = D CM OT TOHKOIl JIMH3bI, (POKYCHOE PACCTOsIHIE
koTopoit f = 3,5 cM. JIMH3Y cMelaloT B HaAIIPaBJIEHUH, [IePIEHINKYJIIPHOM ee
IJIABHOI ONTHYecKoil ocu, Ha paccrosgane A = 7 mMm. Ha kakoe paccrosinue x
CMECTHUTCS [IPH ITOM U300parkeHue mpeamera’

11.5.112 [M-4.1.64] TodeuHblil ICTOYHUK CBeTa JIEZKUT Ha IVIABHOI OoIITHde-
CKOIl ocu cobupatomeit JuH3bI ¢ POKyCHbIM paccTosinueM F = 70 cm. Paccrosinne
OT MCTOYHMKA JI0 IeHTpa JnH3bI paBHO 2F'. Ha Kakoe paccrosinme r cMecTUTCs
n300pazkKeHue NCTOYHNKA, €CJIN JIMH3Y IIOBEPHYTDH TaK, YTOOLI IIPsIMasd, IPOBEIeHHAS
OT UCTOYHNKA K IEHTPY JMH3BI, COCTaB/Idga yroa a = 30° ¢ rIaBHoil ONMTHYeCcKOil

ocbio JuH3bI? LeHTp JIMH3bI 0CTaeTCsI HEIIOABUZKHBIM.

¢ 11.5.113 [M-4.1.62] Cetrsmasicss HUTH JIaMIIbI B OCBETHUTeNIe nMeeT (hOpMy
orpe3ka JTuHBl A = 1 ¢M 1 pacroJiozKeHa BJI0JIb IVIABHON ONTUYECKOI OCH JIMH3BI
nnamerpa D = 5 cM ¢ (DOKYCHBIM PacCTOSHU-

eM f = 9 cM TakuMm 0OpaszoM, UTO JAJLHUN OT /\ E

JINH3bI KOHEIl HUTU HaXOJUTCsd B POKYyCe JINH3HI. : s ! ¢
[TocTpous xou jydeil, onpeneanTb AuaMeTp d

CBETJIOIO IIATHA Ha 3KpaHe, PACIOJ0KEHHOM Ha
paccrogaun £ = 72 ¢M OT JINH3bI IIEPIIEHINKYJIAPHO ee TJIABHOW ONTHIECKO OCH.
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& 11.5.114 [M-4.1.63] CeerdIasicss HUTh JIaMIIbI nMeeT (hOPMY OTpe3Ka, JIJITHbBI
A =1 cM 1 pacioJioyKeHa BJI0JIb TJIABHON ONTHYECKON OCH JIMH3BI ¢ (POKYCHBIM Pac-
crostarieM f = 5 cM Tak, 4To OJIMKHII K JIMH3€ KOHEIl HUTH HAXOUTCsI B ee (hoKyce.

Ha paccrosinuu ¢ oT JINH3BI TEPHEHINKYISTPHO

(\ ee TJIABHOM ONTUYECKOl OCH PACIIOJIOKEH SKPaH.
* [TocTpouB xo Jydeil, olpeae/nTh, TP KAKOM
— £ ¢ — 3HavdeHun ¢ pasmep IsiTHA Ha SKPaHe IPEBbICUT

JANaMETD JIMH3BI.

11.5.115 [M-4.1.72] Toueunblii ICTOYHUK CBETa PACIIOJIOXKEH Ha TJIABHOI OII-
TUYECKON OcH TOHKOIT cobuparoteit jimH3bl. [1o Jpyryio cTopoHy JIMH3bI HAXOUTCS
9KpaH, MepHeHInKY/IspHbIil ee TUIaBHOI onTrdecKoit ocu. Haittu pajguyc r cBeTo-
BOI'O IIFITHA HA SKpaHe, eC/IM N3BEeCTHO, YTO PACCTOAHNIE OT MCTOYHUKA 10 JIMH3bI
a = 30 cM, paccTosgiHuE OT JIMH3bI 10 dKpaHa b = 80 cM, (poKyCcHOe paccTosiHie
munsel f = 20 cM, a ee pajuyc R = 3 cm.

11.5.116 [M-4.1.73] TouedHblil MCTOUYHUK CBETa PACIOJIOXKEH Ha IJIaBHOI
OIITUYECKOI OCH TOHKOI cobuparomnieil TuH3bI ¢ (pOoKyCcHbIM paccTosgaueM f = 20 cwM.
[To apyryto cropony Jaun3bl Ha paccTodannu b = 80 ¢cM OT Hee HaXOIUTCs SKPAH,
HepIeH UK YIAPHBII ee IIaBHOM onTrudeckoit ocu. MI3BecTHO, 9TO €C/in epeMecTUuThb
9KkpaH Ha paccrogaue d = 40 c¢cM B CTOpPOHY JIMH3BI, TO pa3Mep IMATHA CBeTa,
CO3JIaBAEMOT0 NCTOUYHUKOM Ha dKpaHe, He ndMeHuTcst. Omupeie/inTb PacCTosiHue a
OT UCTOYHUKA CBETA JIO JINH3BI.

& 11.5.117 M-4.1.74] TovyeuyHblii UCTOYHNK CBeTa HAXOJIUTCS Ha IVIABHOI OI-
TUIEeCKOil ocu paccenBaromieil JuH3bl. Ecin momMecTuTh HCTOYHUK B TOUKY A, TO
ero n300pazKeHune paclooKUTCs B Touke B. Ecian moMecTuTh UCTOUYHUK B TOUKY
B, To ero nsobpakenue pacrioyiozkurcad B Touke C'. 3Hast

paccTosinusg Mexky Toukamu A u B 1 = 20 cMm u Mex Ly _ﬂ 8 C
toukamMu B u C {y = 10 cM, HaiiTu hoKycHOe paccTosHIe g* &2
JINH3BI f.

11.5.118 [My-4.1.63] IIpeamer BbicOoTOit A = 5 M HAXOJUTCS HA PACCTOSTHUN
a = 12 cM or BOrHyTOro 3epkaJjia ¢ pokycHbIM paccrosganem F = 10 cm. Ha kakom
paccrosinun b ot 3epkaJia obpasyercst n3odpazkenne? Kakosa ero sbicota H?
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11.5.119 My-4.1.64] Pajtmyc BorayToro cepudeckoro sepkasia R = 40 cwm.
Ha ryraBHOit onTuyeckoil ocu 9TOro 3epkaJia IOMEIIECH TOUYEUHbBIIH NCTOYHUK CBETa
S na paccrosinun a = 30 cM oT 3epkajia. Ha kakom paccrostHun d oT BOIHYTOTO
3epKaJia Hy?KHO IIOCTaBUTH ILJIOCKOE 3€PKAJIO, YTOOBI JIy9H, OTParKeHHbIE BOIHYTHIM,
a 3aTeM ILJIOCKMM 3epKaJjiOM, BEPHYJINCH B TOUKY S7

11.5.120 My-4.1.23] B dokyce cchepuaeckoro 3epkasia MpoxKeKTopa MOMeIeH
HNCTOYHUK CBETa B BU/JIE CBETSIIETOCd JIMCKa pajumycoM r = 1 cM. Hafitm guamerp
D ocBeleHHOro IsITHA Ha CTEHE, pacIoJioXKeHHOo# Ha paccrosnnu L = 50 M
OT IIPOXKEKTOpa IePIeHINKYJIAPHO IVIABHONH ONTUYECKON OcH, ecju (POKYCHOEe
paccrosinue cepudeckoro 3epkaja F' = 40 cMm, a quamerp 3epkaja d = 10 cm.

Ontuueckue cucrtemsbl. 1'71a3. 3penne

11.5.121 BwiBectu hopMmysy JJIsI ONTUYECKONW CHJIbI IEHTPUPOBAHHOI OII-
TUYIECKOI CHUCTEMbI JIBYX CJIOYKEHHBIX BILIOTHYIO JIMH3 ONTHYECKON cuoil D u

Ds.

11.5.122 B nenTpupoBaHHOI ONTUYECKON cucTeMe JTUH3 ONTUIECKIMU CUTAMU
Dy u Dy nuH3bI HAXOSATCA Ha paccTosgaun £ apyr oT apyra. IIpeamer pacrosioxen
cJIeBa, OT IEPBOil JIMH3bI Ha PACCTOSHUU di OT €€ ONTUYECKOTO IIeHTPa Ha IJIaB-
HOIl onrTudeckoit ocu. Haiitu paccrosinue fo oT BTOPOIt JIMH3BI J0 N300ParKeHusl,
J1aBaeMOr0 CUCTEMOIA.

11.5.123 Ha kaxkom paccrosguun b Haji0 pacioIoyKUTh JIBE COOMPAIOIINE JIMH3bI
B [IEHTPUPOBAHHON cHucTeMe, YTOObI A a0l ydoK Jj1ydeii, mapasuienbabiii 'OO,
BhIIET Takke napasieabino ['O0? @okycHble PACCTOSTHNS JTUH3 U3BECTHBDI.

11.5.124 Ha kaxoM paccTogHuu JIpyT OT Jpyra b HaJg0 pacloJoKUTh COOU-
PAIOTIYIO U PACCENBAIONILYIO JUH3Y IEHTPUPOBAHHON CUCTEME, YTOOBI Ma a0t
mydoK Jydeit, napasuiesnbubiit 'O, Boimen Takxke mnapaJsuienbio 'O07 @okycHble
pPacCTOSIHUS JINH3 U3BECTHBI.

11.5.125 M-4.1.67] /IBe ojmHAKOBBIE COOMpAIONINE JIMH3BI ¢ (DOKYCHBIMU
paccTossHusAMEI F' pacroyioyKeHbl Ha paccTodHun 2F Apyr oT Apyra Tak, 4To X
IJIaBHBIE ONITUYECKNE OCU cOBITaMaloT. Ha riraBHOI onTmyeckoil ocu meper mepBoii
JINH30{1 ToMeleHa HeKoTopasi Touka A Takast, YTO JIyd CBeTa, BBIIICIIINI U3 Hee 1
HpoIeImnii obe JMH3bI, IIepecekaeT 9Ty 0Ch B TOUKe B, HaxXousmeiics: 3a BTOPOii
nun3oit. OnpenennThb paccTosinne MexkKay Toukamu A u B.
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11.5.126 [B-15.45] OnpegeuTb ONTHYIECKYIO CHIY 2 JBYX TOHKUX JIMH3 C
dokycHbMU paccrostHusiMu Fy 1 Fy, CJI0yKEeHHBIX BILJIOTHYIO.

11.5.127 [B-15.46] IBe cobupartoliye JIMH3bI ¢ POKYCHBIMU PACCTOSTHUSIMU [
u F'/2 pacrionioxkens! Ha pacctosann L = 2F Tak, 9To UX TJIaBHBIE ONTHYECKHIE OCH
comertienbl. [Ipeamer pacrosioken Ha paccrosituu dy = 3F/2 cieBa ot nepBoi
JimH3bl. OlpenaennThb, riae OyleT HaXOIUThCsI N300parkKeHue IpejMeTa U KaKOoBO
OyJIeT ero yBe/imdeHue.

11.5.128 [B-15.47] VcToYHUK cBeTa HAXOJIUTCs HA PACCTOAHUHU @ = 35 CM OT
cobuparoreil JIMH3bl ¢ PoKycHbIM paccTosinneM [} = 20 cm. Ilo apyryio ctopony
JIMH3BI Ha paccTognnn d = 38 ¢M pacIoiozKeHa paccenBalomast JTNH3a ¢ (POKYCHBIM
paccrosiaueMm Fo = 12 cm. e OyjieT HaXonuThest n300pazkeHne NCTOUYHNKA !

11.5.129 [M-4.1.65] Tonkas paccenBalolas JUH3a ¢ (POKYCHBIM PACCTOAHIEM
fi = —1 ™M npmxkara BIUIOTHYIO K TOHKOI coOuparorieil Jua3e ¢ pOKyCHBIM
paccrosinueMm fo = 0,6 M Tak, 9TO UX IVIABHbIE ONTHYECKIE OCH cOoBIaaoT. Ha
paccenBaroIyIo JUH3Y BJI0JIb OOIIEeil ONTUYECKON OCH MaJIaeT MyY0K MapaJliebHbIX
Jydeit cBera. Ha KakoM paccrosinum f oT cobuparoiieii JIMH3bI 9TOT My40K Oy/er
cokycupoBan?

& 11.5.130 [M-4.1.66] Tonkast cobuparorast JH3a ¢ POKYCHBIM PACCTOSHIEM

f1 = 0,6 M u ToHKasI paccenBarolias JUH3a ¢ (POKYCHBIM e |+

paccrosinneM fo = —1 M nMeT 00IIYI0 ONTHIECKYIO OCh |
——

1 pacroJioykenbl Ha paccroguun L = 0,2 M Jpyr oT Apy- e

ra. Ha cobupatoryto JIMH3Y BJIOJIb OOIIEil ONTHYECKOi —,_.__:'

oCH IaJaeT IIydoK apaJiie/bHbIX Jiydeil cBeta. Ha Ka-
KOM PaCCTOSHHHU T OT pacCemBaloIleil JUH3bI OH OyIeT
chokycupoBan?

¢ 11.5.131 [M-4.1.68] Onrmdeckasi CCTeMa COCTOUT U3 JBYX OJMHAKOBBIX CO-
Ouparoyx JUH3 ¢ POKYCHBIM paccTossHuEM f
PACIIOJIOXKEHHBIX TaK, UYTO UX (DOKYChI COBIIA/Ia- A 1 t

ioT. [Ipeamer Haxoaurces Ha paccTostHIn a < f Ff d l f 1 f
mepe;1 neppoii smH301. Ha KakoMm paccrostHun
b oT BTOPOIl JIMH3BLI Oy/IeT paciojaraTbcst N300parkKeHue mpejMera’
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& 11.5.132 [M,-4.1.43] PaccenBaromas u cobuparolas JUH3bI ¢ 0JNHAKOBLIMUI
110 BesmanHe (POKyCcHbIME paccTosiHusiMu f = 10 ¢M paciiosiozKeHbl Ha PaCCTOSTHIN
Y A f Ipyr or apyra Tax, 9TO UX IJIABHbIE OITHYECKIe
ocu coBmaIaroT. [Ipeamer HAXOIUTCS Ha PacCTO-
* aaun ¢ = 20 cM oT paccenuBaronieiil JuH3bL Ha

KaKOM PaCCTOSAHUU b 0T cobupaloieil JTMH3bI Ha-

XOJUTCs M300pazkeHne mpejaMeTa, MoKa3aHHoe Ha
pPUCYHKe HITPUXOBOI JHUeit?

$ 11.5.133 [M,-4.1.44] Cobuparolas U paccenBaroliast JUH3bI ¢ OJMHAKOBLIMI
110 BejinunHe (POKYCHBIME paccroguuaMu f = 20 ¢M pacio/ioyKeHbl Ha PACCTOSTHIN
f apyr ot gpyra Tak, 9TO UX IVIABHBIE OITHYECKHUE
ocu coBraaioT. IIpeamer HaxouTcst Ha HEKOTOPOM
paccTosiHiy OT cobuparoleil JIMH3bI. deMy paBHO +

yBemdenne cucteMbl M, TO eCTh OTHOIIEHUE Pas3- I
Mepa M300parkeHus K pasMepy IpeJIMeTa, eCJIu \/

U3BECTHO, YTO JeiiCTBUTE/IbHOE N300ParkeHne Ipe/i-
MeTa, MOKa3aHHOe Ha PUCYHKE IITPUXOBOI JIMHUEI,
Haxo/UTCst Ha paccTosiHun b = 30 cM OT paccenBaroIeil JTUH3bI!

¢ 11.5.134 [B-15.53] /IBa miockux 3epkaJa 00pas3yioT IABYIPaHHBINA YIoJi, paB-
uwrit 90°. B yros BcraBiena cobuparorast JuH3a, mMe-
omas PpOKyCHOe paccTosdnre F) Tak UTo ee IIaBHAas

S 2F § F
OINTUYECKast OCh COCTABJISIET yroJ 45° ¢ KayKJIbIM 3ep- >0
kajoMm. Pagnyc r = F'. Ha riaBHoil onTudeckoil ocu d /
JINH3BI Ha paccTostHuu d = 1,5F HaxoIuTCsi UCTOYHUK /

ceeta S. HaiiTu mojioxkenne ogHOro u3 n300parKeHnit
HNCTOYHUKA CBETa, KOTOPOE HAXOUTCS Ha IVIABHOI OMTUYECKO OCH.

11.5.135 [B-15.49] HekTo, cHAB 0UKM, YNTAJ KHUTY, Jep:Ka ee Ha PACCTOTHUN
¢ =15 cm ot rna3. Kakoit onTu4eckoil cuibl y HEro Oukn?

11.5.136 [B-15.50] Kak m3MeHUTCA ONTHUYUECKad CHUIa TJia3a MPHU HEPEeBOJE
B3IVISIIa OT yJAJEHHOI'O IIpeaMeTa Ha PACCTOSHIE HAWJIYUIIero 3peHus?

11.5.137 [B-15.51] YesoBek ¢ HOpMaAJIBHBIM 3PEHIEM HAUNHAET CMOTPETH Ue-
pe3 ouKu ¢ onTudeckoit cuioit D = 5 pnTp. OupejeanTs npeieabHble TOJI0KEeHNs,
Ha KOTOPBIX MOXKET HaXOJIUThCS pacCMaTPUBAEMBbIil 00bEKT, 4TOOBI €ro ObLIO sICHO
BILJTHO.
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11.5.138 [B-15.52] Ilpeamer paccmarpuBaioT B JIYIly, PacIOJIOXKHUB €ro B
doKaIbHO IJIOCKOCTHU JIyIIhL. [Ipu 9TOM IIpejMeT BBIIISIIUT yBeJIudYeHHbIM B k
pa3. Kakoe MakcnMa/IbHOE yBeJIMYEeHNEe MOYKeT JaTh 9Ta Jiyna?’

11.5.139 My-4.1.41] YesnoBek, cTpajaiomuil JaabHO30PKOCTHIO, pacCMaTpu-
BaeT IpeaMeT, Haxosdmuiica na paccrogauu d = 20 cM mepe1 ero riazamu. [pn
9TOM M300pazKeHue MpeIMeTa 0Ka3blBAETCS CMEIIEHHBIM 3a MOBEPXHOCTH CeTYaATKN
ry1asa Ha paccrosiine ¢ = 2,2 MM. OnpeenTb ONTUIecKyo ciity ) KOHTaKTHO
JINH3bI, yCTpaHdionieil 3ro cMmerienne. CIUTATh, YTO ONTHYECKAas CUCTEMA TJIa3a
— 9TO TOHKAasl JIMH3a ¢ (DOKYCHBIM paccTogHueM f = 2 cM, a KOHTaKTHas JIMH3a
BILJIOTHYIO IIPUMbIKaeT K Heil.

11.5.140 [My-4.1.42] YesoBek, cTpajaroniuii 0JM30pyKOCTbIO, paccMaTpuBa-
eT IpeJMeT, HaXodsIuiicss Ha paccrosHun d = 202 cMm 1mepej ero rjasamMu C
HCIIOJIb30BaHeM KOHTAKTHOM JTMH3bI oNTudecKoit cuibl D = —5 auTp. [1pn srom
n300parkeHue MnpejMeTa 0Ka3biBaeTCsl TOUHO B IJIOCKOCTH ceTdaTKu riasa. Ormpe-
JIeINTh, Ha KaKOe PACCTOSHNE 0 CMECTUTCS IJIOCKOCTh M300parKeHMsI, eI IeJI0BEK
CHUMET KOHTaKTHbBIE JUH3bI. CunTaTh, 9TO ONTHUYECKAs CHCTeMa IJIa3a — 9TO TOH-
Kasl JINH3a ¢ (DOKYCHBIM PaccTosiHueM f = 2 CM, a KOHTaKTHas JIMH3a BILJIOTHYIO
[IPUMbBIKAET K HEIA.

11.5.141 M-4.1.69] Ilapasienbublii y90K CBETOBLIX JIyueil JuaMeTpoM d =
2 cM majiaeT Ha coOMpalolyio Jun3y ¢ hoKycHbiM pacctogaueM F = 10 cM. 3a
9TOM JINH30{I HA HEKOTOPOM DPACCTOSHUU OT Hee, NpeBbimaionieM Fi, pacroioxkena
BTOpasi cobuparomast JuH3a ¢ POoKyCHbIM paccrosunemM Fo, = 15 cm, a B ee ¢o-
KaJIbHOI TIJIOCKOCTH CTOUT 3KpaH. Haittn gumamerp [ cBeTOBOTO MsATHA Ha SKpale,
ecJI TJIABHBIE ONITHYECKHE OCH JIMH3 U OCh CUMMETPHUH ITyUKa COBIAJIAIOT, a IKPaH
HEPHEHTIKYISTPEH STUM OCSIM.

11.5.142 [M-4.1.70] Ha cobuparoriyto jima3y ¢ (hOKYCHBIM paccTosiuueM Fi =
40 cM maJiaeT MmyJoK mapasiie/bHbIX Jydeil cBera pagumycom R = 2 cm. 3a 9Toii JTnH-
3001 pacmo/iozKeHa paccenBalonias JH3a ¢ (GOKyCHBIM paccTosaueM Fb = —15 cm,
IpuYeM rJIaBHbIE ONTHYECKNE OCH JINH3 W OCh CUMMETPHUH MyvYKa COBINAJIAIOT. deMy
paBeH paJilnyc MydKa 7, BBIIIENET0 13 BTOPOIl JINH3BI, €CJU U3BECTHO, YTO JIYUN B
HEM HapaJLIebHbI?
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11.5.143 [M-4.1.71] Ha cobuparorryto JuH3y ¢ (POKYCHBIM paccTosiHueM [
BJIOJTH €€ TJIaBHOI ONTHYECKO OCH HaJlaeT napaJsiebHbIi Mydok cBeta. Ha paccro-
sarn L ot simasel (F < L < 2F) neprnesiuKy/sipHO ONTUYIECKONH OCH PACIIOJIOKEH
skpaH. Ha KakoM paccTOsiHMU & OT JIMH3BI MEYK]ly Hell U SKpaHOM HYXKHO ITOMe-
CTUTH BTOPYIO TaKylO »Ke JIMH3Y, 9TOObI JuaMeTp IIgTHa Ha SKpaHe CTaJ PaBeH
IepBOHAYAJIBHOMY JUaMeTpy Hajaroriero nydka? Haiitu anciiennoe 3nadenne x
miasa FF=10cm u L = 15 cMm.

11.5.144 [B-15.48] B BorayToe 3epKajio pajiycoM R HaJUT TOHKHIT CJIOi
BOJibl. OrnpeiesnTh (DOKYCHOE PACCTOSIHUE ITON CHCTEMBI.



KBanToBas pusuka

Onpenesienust U Teopus

1. Kopmyckynsgpao-BoHoBoit jgyaan3m. imaa Bonbl jge Bpoits.
2. ITloctynarsr bopa.

3. Iocrynarer CTO. @opmyisr CTO.

4. Hasnenue cseta. Anbdeno. @opmysia Makcesesia.

KadecTBeHHBIE BOIIPOCHI

11.6.1 OnbiT CrosteroBa. Cxema sKcriepumenTa. CMbICT BaKYyMHO# KOJIOBI.

11.6.2 Tlouemy HeBO3MOXKEH TOK OOJIbIIIE TOKA HACBIIIEHUS IIPH JlajIbHelIem
YBEJIMYIEHUN HAIPSIZKEHUsT Ha SJIEKTPOJIax !

11.6.3 Ilouemy mpu HyJI€EBOM HalpsAKEeHUN Ha UCTOYHUKE (DOTOTOK He 0bpa-
[I1aeTcs B HOJIb !

11.6.4 Yo Ttakoe 1 »3B?

11.6.5 Ilepeunciure cBoiicTBa cBeTa, CBUAETEILCTBYIOININE O €TI0 BOJHOBOIT
IPpUPOJIE; KOPIIYCKYJISIPHOI TIpUpoIe.

11.6.6 B skcnepumenTe 1o m3ydennio ¢potoddpdekTa yBeIMININ NHTEHCUB-
HOCTH MAJIAIOIIEr0 CBeTa, He MeHsst ero dactoty. Kak n3menurcst rpacdux [(U)?
HapucyiiTe 1Be KpuBble Ha 0JIHOM I'paduKe.

11.6.7 B skcnepumente 1o uzydennio porodddexra BMECTO 3eJIEHOI'O CBeTa
CTaJIN UCIOJIb30BaTh CHHEN TOfi yKe naTeHcuBHOCTH. Kak m3menntest rpadux 1 (U)?
HapucyiiTe 1Be KpuBble Ha 0JIHOM I'paduKe.
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11.6.8 Yro Takoe «KpacHas rpanuna ¢orodaddexras?
11.6.9 Yo Takoe «paboTa BBIXOA» !
11.6.10 Ompir Jlebenesa. Cxema skcrepuMmenTa. Pesyabrar.

11.6.11 JloxaxkuTe, 9TO UMIIYJIbC CUJIbI, JCHCTBYIONIEH Ha TTOBEPXHOCTH ITPH
oTparkeHnn (hoToHa, B 2 pasa 0oJble, YeM IPHU HMOTJIONEHNH (POTOHA.

11.6.12 BoiBectu dpopMyity i JIaB/ieHnusl CBETOBOIO ITyYKa MOITHOCTHIO W
¢ JUINHOM BOJIHBI A Ha HOPMAaJIbHYIO JIydaM ILIOMIAJIKY ¢ aIb0eo .

3agaun

11.6.13 [B-17.2] IIpu Kakoii Temiieparype cpejiHss KHHEeTHIecKas SHEePTHs
TEIJIOBOT'O JIBUKEHUS MOJICKYJI OJTHOATOMHOTO ra3a paBHa SHEPTUH POTOHOB PEHT-
IeHOBCKUX Jiyueil ¢ jamnHoit BoiHbl A = 0,1 HM?

11.6.14 [B-17.3] Toueunblit ®30TPONHDBIN UCTOYHUK UCITYCKAET CBET C JJTNHOI
BosiHbl A. CBeroBas MolHocTh ucrounnka P. Halitu paccTostHize oT UCTOUHUKA 10
TOYKMW, IJIe CPeJIHsIs KOHIEHTpallnsd (POTOHOB paBHAa 1.

11.6.15 [B-17.4] MomHocTh TOYETHOrO NCTOUYHNKA MOHOXPOMATUIECKOTO CBE-
ta P = 10 Br na jgymae Bosinbl A = 500 aM. Ha kakoMm MakcuMa/IbHOM PacCTOTHUN
R sroT mctounuk OyjieT 3aMevden UeJIOBEKOM, €CJIN TJia3 PearnpyeT Ha CBETOBOI
MIOTOK, COOTBETCTBYIoNMil m3rydennto 60 dporornos B cekyny? Inamerp 3padika

d=0,5cm.

11.6.16 [B-17.5] Jlazep m3/1y4unJi KOPOTKUI CBETOBOI UMITYJILC JIJIMTEIHHO-
croio 7 = 0,13 Mkc ¢ sneprueit £ = 10 JI:x. Haittu cpeanee jgaBjeHne TaKOro
UMITYJIbCA, €CJIN €r0 c(hOKYCHPOBaTh B MATHO guaMeTpoM d = 10 MKM Ha MoBepX-
HOCTb, NEPITEHINKY/ISIPHYIO K YUKy, ¢ Ko3dduimeHToM oTpaxkenud p = 0,5.

11.6.17 [B-17.6] CBeT OT coJIHIIA AIAeT Ha IIJIOCKOE 3ePKAJIO ILIOMIAbI0 S =
1 M? 1ozt yriom o = 60°. HaiiTu ¢ty cBeTOBOro JlaBjeHns, CUuTas, 9T0 3ePKaJIo
IIOJIHOCTHIO OTparKaeT Bech MaJalolinil Ha Hero cBeT. VI3BecTHO, 9TO cpesdsd
MOIIHOCTD COJTHEYHOTO M3JIyUeHHs, IIPUXOAAIascsd Ha 1 M? 3eMHOIl IOBEPXHOCTH,
NepHeHINKYIApHOil K usaydenuio, P = 1,4 - 103 Br/m2.
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11.6.18 [B-17.7] M3osmpoBaHHas MeTajjindecKas IJIACTUHKA OCBEIAeTCs
cBeToM ¢ ayHOi BoHbI 450 HM. PaboTa BBIX0a 97I€KTPOHOB U3 MeTALIa Ay =
2 5B. /lo kakoro moreHIuaJa 3apsuTcs IJIACTUHKA IIPU HEIIPEPHIBHOM JIeICTBUN
cBeTa’!

11.6.19 [B-17.8] Kpacnas rpanuta porosdpderTa aj1s MIaTUHBI JIEKUT OKOJIO
A1 = 198 um. Eciin miaTuHy HpOKaJIMTh [IPH BBICOKOI TeMIiieparype, TO KpacHas
rpanuma ¢gorodddekra craneT paBHoit Ay = 220 um. Ha ckosibko npoxajinBanmne
yMEHbINAeT paboTy BBIXOJIA JICKTPOHOB?

11.6.20 [B-17.9] Ilyockuil a/llOMUHUEBBIN 9JIEKTPOJI: OCBEIIACTCs YabTpadro-
JIETOBBIM CBETOM C JIJIMHOI BoJtHBI A = 83 HM. Ha Kakoe MakcuMa/IbHOE pacCTOSTHIE
£ OT MTOBEPXHOCTHU JIEKTPOJIA MOXKET YJIAINTHCsT (POTOIIEKTPOH, €CJIN BHE 3JIEKTPO/IA
MMeeTCsT 3aJIepzKUBAoIee 9JIEKTPIYECKOe ToJie HarpsizkeHHOCThi0 K = 7,5 B /em?
Kpachas rpanuna ¢dporoaddexkTa Jjisi aJIlOMIHUST COOTBETCTBYET JIJIMHE BOJIHBI

Ao = 332 HM.

11.6.21 [B-17.10] Mzyydenue aproHoOBOro Jiazepa C JIMHON BOJHBI A =
500 HM cOKycHpOBaHO Ha IJIOCKOM (POTOKATO/Ie B IATHO JuamerpoM d = 0,1 mm.
Pabora Beixoma dorokaroma A = 2 9B. Ha mockuit ano, pacrosiozKeHHbiii Ha
paccrosgauu L = 30 MM OT KaToja, MoJaHo yckopsiolee Hampsikenne U = 4 kB.
Haittu nnamerp nsitHa (POTOIEKTPOHOB Ha aHojie. AHOJI PACIIOIOZKEH apaJiiebHO
[IOBEPXHOCTH KATO/IA.

11.6.22 [B-17.11] KakoBa JyjimHa BOJIHbBI, aCCOMUPOBAHHA: &) C 9JIEKTPOHOM,
sHeprust KoToporo pasha 100 5B? 6) ¢ mapom maccoit 0,047 Kr, CKOPOCTH KOTOPOTO
60 m/c?

11.6.23 [B-17.13] Haiiure nMIy/ibc 1 9HEPIUIO: a) PEHTIEHOBCKOTO (hOTOHA

o
1 0) 9JEKTPOHA, €CJIN JIJTIMHA BOJIHBI TOrO U JApyroro pasha 1,00 A.
11.6.24* Brisejure 3aK0H PaJiOAKTUBHOIO PacIaja.

11.6.25 [B-18.25] Bo CKOJIbKO pa3 yMEHBITUTCS YHUCJIO0 aTOMOB OJIHOIO W3
n30TonoB pajona 3a 1,91 cyrok? Ilepuoj mosypacnajia 9Toro n30Tona pajioHa
T = 3,82 cyToK.

11.6.26 [B-18.26] B pesysnbrare a-pacrajia 1 1 pajus 3a 10J1 0O0pa3oBa-
Jlachb HEKOTOpas MaCca IeJidsl, 3aHIMAIOIIas IIPU HOPMAJIbHBIX YCIOBUSIX 00beM
0,043 cm®. Haiftn u3 aTHX 1aHHBIX uncao ABoraspo. Ilepron mosypacaia pajms
1590 Jrer.
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11.6.27 [B-18.27] B kanmopumerp ¢ rermnoemroctsio ¢ = 100 Ix /K momerren
obpazel, pauoaKTHBHOI0 KobabTa ¢ MOJISIpHOi Maccoit = 61 - 1073 kr/Moub.
Macca obpazna m = 10 ur. IIpu pacnaje ojHOro sijipa KobaJbTa BbIICISIETCs
sueprusg W = 2 - 1071 JI:x. Yepes Bpemst 7 = 50 MUH TeMmIiepaTypa KaJopHMeTpPa
noseicitack Ha At = 0,06 °C. Kakos nepuos nosaypaciaia kobaJibra?

11.6.28 [M-4.2.5] Karom dporosiemenTa odydaeTcss CBETOM C JIIMHOM BOJI-
HeI A = 3,5-1077 m. Kaxas sHeprus nepegana ¢poTO3JCKTPOHAM, €CJIH B Iie-
mm oTosreMenTta npotek 3apan Q = 2 - 1072 Ka? IMocrosnnas [lnanka h =
6,62 - 1073 JIx - ¢, BesmunHa 3apsija a/1exTpona |e| = 1,6 - 1071 Ku, ckopocrs
ceeta ¢ = 3 - 10° m/c.

11.6.29 M-4.2.6] Karojx dporosaemenTta 00IyIaeTcss CBETOM C JTIMHOM BOJTHBI
A =3,5-10"7 m. KakoBa MOKeT OBITH MaKCHMaJIbHAS BEJIMINHA TOKa (POTOIICMEH-
Ta I, ecsin morJiomaeMasl CBeTOBast MOIHOCTL cocTaBsier P = 2 mBr? ITocTosinnast
[Tnanka h = 6,62 - 10734 Ik - ¢, Besmmunna 3apsjia s1ektpona |e| = 1,6 - 1071 K,
cKopocTh cBeTa ¢ = 3 - 108 M/c.

11.6.30 [M-4.2.7] Kpucrajn pybuna obIydaeTcs BCIBIIIKON cBeTa JIIUTE/b-
noctbio T = 1073 ¢ n momnocteio P = 200 xBt. JIymHa BoJHBI cBeTa A = 7 MKM,
Kkpucrayl norsomaer 1 = 10% sHeprum uzsydenusi. BoIYuC/IUTh KOJIXIECTBO
KBAHTOB cBeTa H, HOMVIONEHHBIX KPUCTAJLIOM. CKOPOCTh cBeTa ¢ = 3 - 10° m/c,
nocrosgunas Ilnanka h = 6,62 - 10734 JIx - c.

$  11.6.31 [M-4.2.8] Kakoil MakcuMaJIbHBI 3apst () MOKeT ObITH HaKOILICH Ha,
KoH lerncaTope eMkocTbio Cp = 2 - 1071 @, oana n3 06KIa0K KOTOPOTo 061y da-
eTCsl CBETOM C JUTHHOf BOJIHBI A = 5 - 1077 M? Patora

BBIXOJ1 31eKTpoHa cocTasiasger A = 3 - 1071 Jxk, mo- \
crognnag Ilnanka h = 6,62 - 1073 JIx - ¢, Beauynna

3apsia ssekTpona |e| = 1,6 - 107 Ku1, ckopoctn crera

c=3-10%m/c.

11.6.32 [M-4.2.9] YenmHeHHBII N30IMPOBAHHBIN MeTaJINIEeCKHUi MapuK pa-
anycoM 7 = 0,5 ¢M, HaxXoJdIniicsds B BaKyyMe, OCBEIIAIOT YIbTPA(PUOIeTOBBIM
n3JIydeHneM ¢ JITMHON BOJIHBI A\ = 250 HM, KOTOpasi MeHbIIe, YeM JIJINHA BOJI-
HbI, COOTBETCTBYIOIAsI KpacHoil rpanure (gporoddderTa i JaHHOTO MeTaJLa.
KakoBo Makcuma/ibHOE KOJIUIECTBO 3JIEKTPOHOB [Nyyax, KOTOPBIE MOT'YT TTOKIMHYTh

IapuK I10CJIe TOI'o, KakK €ro AOIIOJIHUTE/IbHO OCBETAT U3JIyYCHUEM C JJIMHOM BOJIHDBI
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11.6.33 [M-4.2.10] Ha meTa/ummyecKyio IJIACTHHKY CKBO3b CETKY, IapaJlie/ib-
HYIO ILIACTHHKE, HaJIaeT ¢BeT ¢ JJInHOM BoJHBI A = 0,4 MKM. POTOTOK IIpeKpalia-
eTCs PN 3a/epPKUBAIOIeil pa3HOCTU ITOTEHIINAJIOB MEZK/1y IIJIACTUHKON 1 CEeTKOI
U = 0,95 B. Oupenenurs kpachyio rpaauily (orosddexra (MakCUMAIbHYIO
JUIHHY BOJTHBL Apax )-

11.6.34 [M-4.2.11] V3mepeHust 3aBUCUMOCTHU HAIIPSYKEHMSA OTCEIKN (POTOTOKA
(T.e. HAIpsIZKEHMUsI, TPU KOTOPOM (DOTOTOK MPEKPAINALTCsT) OT JJINHBI BOJIHBI CBETA,
HaJIaoIero Ha nesneByio miactuny Cs, NPOU3BOJISTCs 110 CXeMe, 1300ParKeHHOI
Ha pucynke. [Ipu ocBeriennn cerom ¢ jymHOM BoJHBI A\; = 0,4 MKM HallpsizKeHIe
orceuknu coctasuio Uy = 1,19 B, upu Ay = 0,5 mxm — Uy = 0,57 B. Onpenenutb
110 pe3yJibTaTaM 3TOI'0 OIbITa JIJIMHY BOJIHBI Apay, COOTBETCTBYIOINLYIO KPaCHOI
rpanuie porodddekTa Il Me3us.

11.6.35 MormHocTs w31y 9enns Ja3epHoit YKa3Ku ¢ ol BOHBI A = 600 HM
paBia P = 2 mBr. Oupejesnnre dnciio pOTOHOB, U3JIyIaeMbIX YKa3Koii 3a 1 c.

11.6.36 V3zmyueHnem sa3epa ¢ AanHO BOIHB 3,3 - 1077 M 3a Bpems 1,25 - 10
¢ ObLT paciLaBieH JieJ Maccoit 1 Kr, B3sThIi mpu Temiepatype 0°C, u nosydeHHast
BoJ1a Oblta Harpeta Ha 100 °C. CkosibKo hoToHOB M3IydaeT Jjasep 3a 1 ¢? Cunrars,
gyro 50% u3/IyUeHus HOrIONAeTCsa BeleCTBOM.

¢ 11.6.37 Ha pucynke npeicraBjeHbl SHEpreTnde- A E,
CKI€e YPOBHU aTOMa M yKa3aHbl YACTOTHI CBETOBLIX Vae

BOJTH, MCITYCKAEMbIX U MOTJIONIAEMbBIX TTPU TTePexXo1ax A N | E,
MexKIy HuMm: vi3 = 7- 101 T vge = 310 T'm. 32l E
[Ipu nepexone ¢ yposusa F4 Ha ypoBeHb Fy aToM n3- ?
JIydaeT ¢BeT ¢ JiuHoi BotHBI A = 360 nMm. Kakosa Vis E

JacToTa KoJebaHUil ¢CBETOBOI BOJIHBI, TOTJIOIAEMOIt
ATOMOM IIpH TIepexojie ¢ ypoBHst Foy Ha ypoBeHb F47

11.6.38 3nadeHus SHEPTIUH JEKTPOHA B aTOMe BOIOPO/Ia 3a1af0TCsT (DOPMY-
—13,6 3B

2
n
Ha HIZKHEE aToM m3jaydaeT ¢poroH. [lepexo/ibl ¢ BepXxHUX YPOBHEH Ha YPOBEHb C

noit E,, = ,n=123,... . IIpu nepexomgax ¢ BEpXHUX yPOBHE SHEPIUN
n = 1 obpasyioT cepuio Jlailimana; Ha ypoBeHnb ¢ n = 2 — cepuio baysibMepa; Ha
ypoBeHb ¢ n = 3 — ceputo Ilamena u 1.7. Haiture oTHoIenne [ MakCHMAaJILHOI
JacTOThl poToHa B cepun Jlaiimana K MakCUMaJIbHON dacToTe poTOHa B CEPUN
BaJibmepa.
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11.6.39 Meta/ummdecKyio IJIACTUHY OCBEIal0T MOHOXPOMATHYECKUM CBETOM
¢ JutmHON BOTHBI A = 531 HM. KakoB MakKCHMaJIbHBII IMITY/ILC (DOTOIJIEKTPOHOB,
ecJin paboTa BHIXOJA 3JIEKTPOHOB U3 JIAHHOIO MeTalia Ay = 1,73 - 1071 Tk?

11.6.40 /g yBenmueHnus: sipKOCTU M300parkKeHust cIadbIX NCTOUYHUKOB CBETa
UCIIOJIB3YETCs BAKYyMHBIH TPUOOP — 9JIEKTPOHHO-ONITHIECKUiT ITpeodpazoBaTesib. B
9TOM IIpudope POTOHBI, 1A IA0INe Ha KATO/I, BLIOMBAIOT 13 HEro (POTO3JIEKTPOHBI,
KOTOPBIE YCKOPSTIOTCs pasHocThbio norennuato AU = 15000 B u 6ombapupytor
dryopectupyronuit SKpan, poxKIAIONINN BCIBIIKY CBETa MPU MOMJIAHINA KAz I0T0
9JIeKTpoHa. imHa BOJIHBI Iajiatoliero Ha Karog cBeta A; = 820 HM, a cBera,
n3JIy9aeMoro skpanoM, Ao = 410 um. Bo ckosbko pa3z N npubop yBeandmBaeT
IuCI0 (POTOHOB, €CTU OJUH (DOTOIIEKTPOH POXKIAETCS TPU TaJIeHUN Ha KATOJl B
cpeaaem k = 10 doronos? PaboTy BbIXO[a 37€KTPOHOB Ay HPUHATH PABHOI
1 3B. Cunrarh, 4TO 9HEPrUs 3JIEKTPOHOB MEPEXOIUT B SHEPIUIO CBETa H6€3 MOTePh.

11.6.41 YpoBHM SHEPI'UH 3JIEKTPOHA B aTOMe BOJIOPO/Ia 3a1af0TCst (hOPMYJIOit
—13,6 3B

b, = S E— rmen =1, 2,3, ... . Ilpu nepexojsie aroma n3 cocrosguusa Fy B

cocrosanus Fy atom uctyckaet ¢gporton. [lomas wa nmosepxnoctsb ¢poTokaToia, GoToH

BbIONBaeT (hOTO3JIEKTPOH. HacToTa cBeTa, COOTBETCTBYIOIIAS KPacHOil IrpaHulie

dboroaddexra s MaTepuaia ¢ noBepxHOCTH (HOTOKATONR, Vi = 6 - 1014 T,

YeMy paBHa MaKCHMaJILHO BO3MOYXKHAsI CKOPOCTH (DOTORIEKTPOHA?

11.6.42 B cocyme HaxomuTcsl pa3perKeHHbIT aTOMAapPHBI BOAOPOA. ATOM BO-
7opojia B ocHOBHOM coctosiann (£ = —13,6 9B) normomaer hoton 1 moHu3yercs.
DJIEKTPOH, BBLIETEBIINI U3 aToMa B Pe3y/ibTaTe MOHU3AINH, JIBUXKETCS BJIaJIN
or sjpa co ckopocthio v = 1000 kM /c. KakoBa wacrora morsomnentnoro ¢porona?
DHeprueil TEIJIOBOrO JIBUXKEHUsI aTOMOB BOJIOPO/Ia IIPeHeOPedb.

11.6.43 Ilpu obydenun MeTaInvdecKoil MIaCTUHKNA KBAaHTAMU CBETa C SHEpP-
rueii 3 5B u3 Hee BLIOMBAIOTCS 3JIEKTPOHBI, KOTOPBIE ITPOXOJAT YCKOPSIOILYIO
pasnocth norennuaaoB AU = 5 B. KakoBa padbora BbIxoma Agyy, €CJI MAKCHMAJIb-
Hasl 9HEePI'usi YCKOPEHHBIX 3JIeKTPOHOB F, paBHa yIBOEHHOI sHeprun (pOTOHOB,
BBLIOMBAIOIINX UX U3 MeTajuia’

11.6.44 MerasndecKkas IIaCTHHA 00JIYIaeTCsl CBETOM 4acToToil v = 1,6 - 101
['n. Pabora BbIXO/a 9/IEKTPOHOB M3 JAHHOIO MeTaJjlia pasHa 3,7 3B. Bouieraroriue
13 IJIACTUHBI (DOTOIJICKTPOHBI TOIAIAI0T B OJIHOPOJIHOE SJIEKTPUICCKOE T10JIe€ HAIIPSI-
keuHocThio 130 B /M, mputdem BeKTOP HATIPSIKEHHOCTH TI0JIsT HAITPABJICH K ILJIACTHHE
HePIeHINKYIAPHO ee IIOBePXHOCTH. KakoBa MakcuMaJjbHas KMHETHIEeCKash SHePI s
doTos71eKTPOHOB Ha paccTosguni 10 ¢M OT IJIACTUHBI!
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11.6.45 Doroxaros ¢ paboroit Beixoma 4,42 - 1071 JIzk ocsemaercst cBeTOM.
BrurereBnine n3 Karojia 3JeKTPOHBI MOIMAIAI0T B OJHOPOJHOE MarHUTHOE I10JIE
¢ nHaykimeit 2 - 107* T neprnen uKyJIspHO JIMHNAM HHYKIIIH 3TOTO II0JIS 1
JIBIZKYTCA 110 OKPY2KHOCTsIM. MaKcuMaJIbHBII paJnyc TaKoil OKPY>KHOCTHU 2 CM.
KakoBa 4yacToTa v 1aJialonero csera’

11.6.46 B Bakyyme HaxoJsTcs JIBa MOKPBITHIX KAJIBIINEM 3JIEKTPOJIa, K KOTO-
PbIM MOJIKJIT0UeH KoHgeHcaTop eMkocTbio 4000 n®d. Ilpu jmresbHOM OCBENIEHUH
KaTojla cBeTOM (DOTOTOK MEXKJIy 9JIEKTPO/aMy, BOSHUKIINI BHaUaJ e, IIpeKpalia-
eTcs, a Ha KOHJEHcaTope TosBJIsgeTcs 3apsa, pasHbiil 5,5 - 1077 K. «Kpacnas
rpanumay doroadderra st Kaabius A\g = 450 um. Oupejiesnre 9acTOTy CBe-
TOBOII BOJIHBI, OCBEIIAIONIEH KATO/. DJIEKTPOEMKOCTbIO CUCTEMBbI 3JIEKTPOIOB 110
CPaBHEHUIO C 3JIEKTPOEMKOCTBIO KOHJIEHCATOPA IIpeHedpedb.

11.6.47 Jljst pasroHa KOCMUYECKUX allllapaToB U KOPPEKIMH X OPOUT IIpe/I-
JIO?KCHO HCIIOJIb30BATh COJIHEYHDII I1apyC — CKPEIICHHBII C allapaToM JICIKU
SKpaH OOJIBLITION IO/ U3 TOHKON TIJIEHKH, KOTOpas 3epKaJIbHO OTPaXKaeT COJI-
HeuHbI cBeT. Kakoil go/pKHa ObITH ILIOIIA b Hapyca S, YTOOBI allliapaT Maccoii
m = 500 kr (Bk/odas Maccy mapyca) nmen yckopenue 1071g? Momunocts W
COJTHEYHOTO M3JIyUCHUs, Maalomero Ha 1 M2 MOBEPXHOCTH, HEpIEH IKYISPHOI
COJIHEUHBIM JiyuaM, cocTapisder 1370 Br/m2,

11.6.48 4 npo noxosmerocs HeMTPaIbHOTO aTOMa, HAXOIACH B OJTHOPOTHOM
MarHuTHOM TI0JIe, UCIBIThIBaeT a-pactiajl. [Ipm sToM poxkiatorcs a-dacTtuiia u
TsIZKeJIbIi MOH HOBOI'O 9JeMeHTa. BhljennBInasics npu a-pacraje sueprus AFE
IEJITKOM TIEPEXO/IUT B KMHETUUIECKYIO SHEPTUIO MPOJIYKTOB peakiun. Tpek a-
YaCTUIbl HAXOJIUTCS B ILJIOCKOCTH, TIEPIEHIUKY/IPHON HAIIpaBJIeHNIO MAIHUTHOI'O
noJsig. HavaabHas 9acTh Tpeka HAIIOMUHAET JIyTY OKPYKHOCTHU pajinycoM 1. Mac-
ca -9acTUIbl paBHA My, €€ 3apsj paBeH 2e, Macca TdKeaoro nona pasna M.
Omnpejiesinre 3HaYEHIE MOJLYJIA UHIYKIUU B MarHuTHOTO I1OJISI,

11.6.49 Ilpenapar axtusnocTbio 1,7 - 101 wacTur B cexymmy momernen B
MeJIHbIIT KoHTeliHep Mmaccoit 0,5 Kr. 3a Kakoe BpeMsi TeMmIlepaTypa KOHTeliHepa
noshbImaeTcd Ha 1 K, ecsim usBecTHo, 4TO JlaHnHOe PaIMOaKTUBHOE BEIIECTBO MC-
mycKaeT a-vdacTuilsl sueprueit 5,3 MsB? Cunrars, 4To 9HEPrus BeeX q-YacTHUIL
MTOJTHOCTBIO MEPEXO/IUT BO BHYTPEHHIOIO SHEPTHUIO. TerIoeMKOCThIO TTpenapaTa 1
TEIIOOOMEHOM C OKPYZKalolleil cpejioit mpeHebpeysn.
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¢ 11.6.50 IlpenrosiozKumm, 9T0 CXeMa SHEPreTHIeCKIX YPOB- E, 5B A
Heil AaTOMOB HEKOEro BeIecTBa MMeeT BHJI, IOKA3aHHbIA Ha, 0 -+
DHCYHKe, II ATOMBI HAXOATCs B cocTosinmi ¢ sueprueit £V, B Sl Eg®

pe3yJibTaTe CTOJIKHOBEHUS C OJHUM U3 TAKUX ATOMOB 3JIEKTPOH
IprodpesT HEKOTOPYIO JONOJHUTENBHYIO dHepruto. VMIiryibe -5+ E®
9JIEKTPOHA 110CJIe CTOJIKHOBEHUS C HOKOSIINMCI aTOMOM OKa-
3as1cst paBHbIM 1,2 - 10724 kr-M /c. Onpejiesnre KHHETHIECKY O -85+ E©
SHEPTUIO JIEKTPOHA JI0 CTOJKHOBEHUS. BO3MOKHOCTBHIO UC-

IIyCKaHUsI CBETAa ATOMOM IPU CTOJKHOBEHUN C JIEKTPOHOM
npeHedpedb.

11.6.51 m’-meson maccoit 2,4 - 10728 kr pacnajaercs na jsa y-KpanTa. Haii-
JIUTEe MOJIYJIb UMITYJTbCA OJTHOTO M3 00PA30BABIINXCS Y-KBAHTOB B CHCTEME OTCUETA,
rJie TIePBUYHBI TT'-Me30H TTOKOUTCH.

11.6.52 Cobojubiii mmon (7t'-meso0n) ¢ sneprueit nokost 135 MaB jisuzkercs
CO CKOpOCTbIO V) KOTOpasd 3HauUTeIbHO MEHbIIe CKOPOCTH cBeTa. B pesyibrare
ero paciajia o0pa30BasiCh JIBa Y-KBaHTa, IIPHYeM OJIMH U3 HUX PaclPOCTPaHACTCs
B HallpaBJICHUN JIBUKECHUS IIMOHA, & BTOPOIl — B IPOTUBOINOJIOZKHOM HAIIPABJICHUM.
Dueprust nepsoro kpanta Ha 10% 6osibie, yem Broporo. YeMy paBHa CKOPOCTD
[IIOHA JI0 paciajia’

11.6.53 O6pazern, copepxxamuii pamii, 3a 1 ¢ ncnyckaer 3,7 - 1019 a-wacrmm.
3a 14 Boruensiercs sHeprug 100 xx. Kakos cpeannit mmiryibe a-gactuir! Mac-

0—27

ca a-dJacTuiibl pasua 6,7 - 1 KI. DHeprueil orgadn sijaep, y-usjaydeHueM u

penaTuBUCTCKIMU 3P dekTamn mpenedpedn.

11.6.54 lVcTrounuk, co3alonnii MOHOXPOMATHIECKNN My I0K MapaJlie bHbIX
Ayueif, 3a Bpemsa At = 8- 107% ¢ uznyuaer N = 5- 10 doronos. Jlyun nagaior
1o HopMaJIn Ha momaaky S = 0,7 em? u coznator gasienne P = 1.5-107° Ila.
[Tpu srom 40% doronos orpazkaercs, a 60% noriomaercs. Oupegeaure JIMHY
BOJIHBI U3JTyYCHUS.

11.6.55 IlanmenTy BBeJIM BHYTPUBEHHO 03y PacTBOpa, COAEPKAIIEr0 U30TOII
2INa. Akrusrocts 1 em® sToro pactsopa ag = 2000 paciaios B cexyny. Ilepnos
nosypacnaza nsorona 5iNa pasen 15,3 4. Yepes ¢t = 31 50 Mun axTusHocTb 1 cm®
KpOoBH IanuenTa craja a = 0,28 pacnajgoB B cekyny. KakoB o0beM BBeJIeHHOTO
pacTBopa, ecyin obiuit oobeM Kposu narmuenTa V' = 6 17 [lepexogoMm sijiep n30torna
2!Na u3 KpoBu B Jpyrue TKaHH OpraHu3Ma IpeHedpetb.
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11.6.56 Omupejennre, Kakast Macca ‘g5 U pacxogayercst 3a HeJIe/II0 Ha aTOMHOI

235
92
9JIEKTPOCTAHIINN, €CJIM ee MOIHOCTL paBHa 38 MBr. Koaddurment nosesnoro
neiicreus ssekrpocraniyn 20%. Ipu nenenun ogHoro sijapa ypana-235 BbLIeIaeTcst

sneprug 200 M»B.

¢ 11.6.57 DJyeKTpOHDI, BLLIETEBIINE B HOJOKITEILHOM Hampasaeann ocu OX
¢ KaTojia pOTOIIEeMEHTa 10/ JIEHCTBUEM CBETa, IOIA al0T B 3JIEKTPUYECKOe W Mar-
HUTHOE TToJist (M. prucyHoK). Kaxoit mommkma ObITh z 4
BesImunta [/ HAIPSKEeHHOCTH 3JIEKTPUIECKOTO TOJId,
YTOOBI caMble ObICTPBIE 3JIEKTPOHBI OTKJIOHSAIICH B

oJIOKuTeIbHOM Harpasiennn ocu OY 7 Pabora BbI-

y
xoJa JJId BemecTBa KaToaa 2,39 3B, gacTtora cBera

6,4 - 10" ', urpyknus MaraurHoro nosst 1073 Ton

11.6.58 B oTkpbIThIil KOHTElHEP 00beMOoM 80 MJT TOMECTHIN M30TOII TTOJIOH U
210 (23{Po). 3arem KoHTeiiHep repMeTHIHO 3aKPbLIH. 30TOI TOJIOHUS PaINOAK-
THUBEH U IIpeTeplieBaeT ajibda-paciaji ¢ IepruojoM IoJjypaciaja npumepao 140
JIHEl, TpeBpallasich B CTAOMILHBIN M30TON CBUHIIA. depe3 H HeJle/lb JaB/IeHue
BHYTpHU KoHTefiHepa coctasmio 1.4 - 10° ITa. Kakyio Maccy MoIoHIS HepBOHAYAIb-
HO TIOMecTIIN B KoHTeitHep? Temueparypa BHYTpHU KOHTeiHepa IO Iep:KUBaeTCs
nocrosinnoil n pasna 45 °C. Armocdepnoe nasienne pasno 10° ITa.

11.6.59 Ha nosepxnocThb BOJAAHOI Kamam obbeMoM V = 1 MM? exKeceKyHHO
nagaer N = 10 dporonos ¢ gymmoit Bosmsr A = 500 mm. Bee doTonst noromnia-
I0TCsI BOJIOM. 3a Kakoe Bpemst Kartd Harpeercst Ha AT = 47 K?

11.6.60 BoruucimTe sHeprernueckuii Buixos sjephoit peakiun: 5C + {1H
— 1IN. Macca siipa nsorona 'H pasna 1,007 83 a.e. M, macca sjipa usoromna 3C
pasra 13,003 354 a. e. M, Macca siipa usorona “*N pasua 14,003 070 a.e. M. Orser
BBIPA3UTH B MerasjieKTpoH-BojbTax (MsB) ¢ TodHOCTBIO /10 1esIbIX, cauTas, 9To
1 a.e. M. coorBercTBYeT 931 M>B.

11.6.61 BroruucauTe sHEPTHIO, 0CBOOOXKIAIONILYIOC MTPU cuHTe3e 1 KT rens u3
M30TONOB BOjlopojia — Jiefirepnst u Tputus: 3H + 3H — $He + in. Maccnt atomubix
aiep: tH — 1,00727 a.e.m.; TH — 2,01355 a.e.m.; SH — 3,01550 a. e.m.; sHe —
3,014 93 a.e.m.; sHe — 4,001 51 a.e.m.; gn — 1,008 66 a. e. m.

11.6.62 Broruncinte Maccy paJItOaKTUBHBIX MPOAYKTOB JeJeHUs d1ep ypaHa,
HaKAILJNBAIONINXCA B s/IPHOM PeaKTope TellIoBoil Mommuoctsio 3,9 - 107 Br 3a
CYTKH, IIPUHUMAS BbIJIe/IEHNEe SHEPIUM IIPHU JIeJIeHNN sJipa ypaHa-235 paBHBIM

200 M»B.
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11.6.63 OpHuM U3 TUIIOB peaKIuil CHHTE3a, KOTOPbIe MOXKHO HCIIOIHL30BATD
B OYJLyHIIX TEPMOsIEPHLIX PeakTopax, ap/sercs peakius JH + 3He — 3He + 1p
+ W. Kakas sueprust W BbLiessiercst npu 3toit peaknun? Macca aroma jefitepust
npumepno pasHa 2,014 a.e. M., macca aroma rejug-3 — 3,016 a.e. M, Macca aroma
requsi-4 — 4,003 a. e. m. OrBer Beipasute B M3B.

11.6.64 IIpu B3pbiBe aTOMHOI GOMOBI 0CBOOOZK TaeTcs sneprus 8,3 - 1010 JTx.
OTa PHEPrusi IMoJydaeTcss B OCHOBHOM 3a CcueT JieJieHus sijiep ypaHa-238. [Ipu
JIeJICHUH OJIHOIO sijipa ypaHa-238 ocBoboxkgaercss 200 MsB, macca sijgpa paBHa
npuMepno 238 a.e. M. Borancanre maccy saep ypaHa, UCIBITABIINX JIeJCHUAE TIPH
B3pbIBE, I CyMMAapHbIii JIepeKT MaCCHI.

11.6.65 IIpu obsrydeHnn MeTaIMIEeCKON MJIACTHHKI OBICTPHIMU (:-9acTHIIAME
HeOOJIbIIAsT YacTh 9TUX YacTUIl B pe3yJibTaTe yIPyroro B3auMOACHCTBHSA C SIAPAMU
ATOMOB MEHsieT HAIIPaBJICHIHE CKOPOCTH Ha MPOTUBOIOJIOXKHOE (aHAJIOT OrbiTa Pe-
sepdopa). Haiinure 3apsin sijipa, eciiim MUHIMAJIBHOE PACCTOSTHIAE, HA KOTOPOE
cOMMZKAJIICD IPO 1 YacTuIa, coctasumio 5 - 10713 em. Macca 1 ckopocTh a-dacTiiy
Ha GOJIBIIIOM PACCTOSHIN OT IJIACTHHBI COCTABJISAIOT COOTBETCTBEHHO 7 - 10727 KT 1
26 - 103 xm/c. YacTully cunTaTh TOUEUHOI, a AP0 — TOUEYHLIM U HElOBUAKHBIM.

Pengarusucrckumu sapdekramu npenedpedb. [loreniumaibias sHEprus KyJI0HOB-

) EqaQanpa
CKOT'O B3aMMOJIENCTBUA AApa U q-dacTullbl Fy,, = ————, IJle r — paccTosgHIe
T

MEeKJIy SJIPOM U (-HaCTUIlei.

11.6.66 B yckopuree Ha BCTPEIHBIX MYyYKAX CTAJIKUBAIOTCS U aHHUTHIAPYIOT
SJIEKTPOH €~ 1 MO3UTPoH e'. Dueprus Kazkpoit gactuinsl £ = 100 MsB, cymmap-
HBIIT UMITYJIBC YaCTUIL PaBHsETCS HYJII0. B pesyibrare aHHUTHISIIUN 00Pa3yoTcs
JIBa, TaMMa-KBaHTa. deMmy paBHA JTUHA BOJHBI KayKJIOIO TaMMa-KBaHTa!

11.6.67 YpoBHU dHEPIUH JIEKTPOHA B aTOME BOJIOPOJIa 3aal0TCsT (DOPMYJIOil

—13,6 3B
E,=———rnen=1, 2,3, ... . 1llpu nepexone n3 cocrosiauss Fos B cOCTOSI-

2

n
nue E; atom ncnyckaer doron. [loTok Taknx (poTOHOB malaeT Ha TOBEPXHOCTD
dorokaroa. 3amuparoiiee HalpszKeHue g (pOTOIJIEKTPOHOB, BBLIETAIONINX C
nosepxuocTn Gporokarona, Us., = 7,4 B. KakoBa pabora Beixoga Ag,x POTOITEK-

TPOHOB C TIOBEPXHOCTH hpoTOKATOIA !

11.6.68 lassienue cera or CoJtHIla, KOTOPBIH ITajlaeT MePIeH IMKYJISPHO
Ha abCOJIFOTHO YEPHYIO IOBEPXHOCTH, Ha OpOUTE 3eMJIM COCTABJISAET OKOJIO P =
5 - 1079 I1a. Orennre KOHIEHTpPAIIIO 12 POTOHOB B COTHEUHOM H3JIYUICHHUHN B pailoHe
3eMHOII OPOUTHI, CUUTAsI, YTO BCe OHU UMEIOT JIMHY BOJIHBI A = 500 HM.
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11.6.69 /IBa MOKpPBLITHIX KaJbIUeM 3JIEKTPO/a, OJIMH U3 KOTOPBIX 3a3eMJIEH,
HaxoJsITcsd B BakyyMe. OJIMH 13 3JIeKTPO/IOB 3a3eMJieH. K HIM IOJAK/II0YeH KOH-
nencarop emkocTbio C7 = 20000 n®. IlosiBuBmniicss B Hadase (GpoTOTOK Hpu
JUTNTEJILHOM OCBEIEHUH MTPEKPAIAETCs, IIPU 9TOM Ha KOHJIEHCATOPE BOBHUKAET 3a-
psan q = 2 - 1078 K. Pa6ora BbIx0/1a 9,1eKTPOHOB 13 Kaubimsa A = 4,42 - 1071 JTx.
Omnpejiesiure JJIMHY BOJIHBI CBETa, OCBEIIAIONIEr0 KATO/I,

11.6.70 DiexTpoH, nMeronuii nMiyabe p = 2 - 10724

KI' - M/C CTaJIKIBAETCs
C TIOKOSATINMCS TIPOTOHOM, 00pas3yst aTOM BOJOPOJa B COCTOSTHNN ¢ sHepruei F,
(n = 2). B nporecce obpazosanust atoma ussydaercs doron. Haijiure sacrory

v 9Toro ¢gpoToHa, npeHedperas KUHETHYECKOI SHeprueil aroMa. Y POBHHU SHEPIUM
—13,6 3B
)

s, en =12

9JEKTPOHA B aToOMe BOJIOPO/Jia 3aJiatoTcs hopmyioi F, =
3y ...

n

11.6.71 3akonbl dporodaddekTa, KaK BhISICHIIOCH HEJIaBHO, HE NMEOT abCco-
JIIOTHOT'O XapakTepa. B dgacTHOCTH, 9TO KacaeTcs «KpacHOM rpaHuiibl hpoTodd-
dekTay. Korna rnogBuinch MOIIHbBIE JIa3epHbIE HCTOUYHUKHI CBETA, OKA3aJI0Ch, YTO
3a cueT HeJIMHEHHBIX 3P (HEKTOB B cpeje BO3MOXKHO TaK Has3bIBaeMOe MHOI0MO-
TOHHOE IOTJIOIIEHNE CBeTa, P KOTOPOM 3aKOH coXpaHeHus sHeprun (dopmysia
Ditnmmreiina s Goroaddexta) nmeer Bug hy = Ay + Fr. Kakoe MuanMmaibHoe
q1Ca0 1 POTOHOB PYyOMHOBOIO Jla3epa € JUIMHON BOJHBI A = 694,3 HM JIOJIZKHO
IOIVIOTUTHCsI, 9TOOBI 3 BOJIb(MDpaMa ¢ paboToit Bbxoaa Ay = 4,5 5B ObL1 BRIONT
oJinH (HOTO3JIEKTPOH?

¢ 11.6.72 Ha pucynke upejcrapieH rpaduk : |

3aBUCUMOCTU (bOTOTOKa 13 MeTaJIJINYeCKOil 111a-

CTHHDBI OT BE€JIMYMHDLI 3all1PalOIICro HallPAZKEHM . 2

Jmmna Bostabl poToHOB cocrasiger 500 aMm. Haii-
TH paBHA MOIIHOCTH I IAONIEr0 M3JIyIeHNUs, eC-

JIN U3BECTHO, 4TO Kazkjbie 50 poToHOB, Iajiai0-

X Ha METAaJIJIMYECKYIO IIJIaCTUHKY, IIPUBOJAT
K BLIOMBAHUIO OJITHOI'O 9JIEKTPOHA.

11.6.73 Tlokosmuiics aToMm Bomopoaa Maccoit 1,679 - 10727 kr nzaydaer do-
ToH ¢ sHeprueit 16,32 - 1071 JIxx B pesysbrare mepexoa 3JeKTPOHA U3 BO3OY K-
JIEHHOT'O COCTOSHNSA B OCHOBHOE. B pe3ynbrare oTgadn aToM HaYUHAET JBUTATHCS
IIOCTYIIATEJIbHO B CTOPOHY, IIPOTUBOIOJJIOXKHYIO (poTony. Haiiaure KuHeTn4uecKyo
SHEPTUIO aTOMa, eCJIi ero CKOPOCTh MaJia 10 CpaBHEHUIO CO CKOPOCTHIO CBETA.
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¢ 11.6.74 Ilpu ncciegoBannn CTPYKTYPhl MOHOMOJIEKY/ISIPHOIO CJIOST BEIIECTBA,

IIyYOK 3JIEKTPOHOB, UMEIOIINX OJINHAKOBYIO CKOPOCTDL, HAIIPABJISETCS TePIeH/ IUKY-

JISIPHO HCCJielyeMoMy cJiot0. B pesynbrare gudpaxium

Ha MOJIEKyJs1ax, 00pa30BaBIINX TEPUOIMIECKYIO PeleT-

|:|88 88: KY, 4aCTb 3JICKTPOHOB OTKJ/IOHAETCSA Ha OIIPE/Ie/ICHHbIC

YIJIBI, 00pa3ys JndpakinoHHble MakCUMyMbl. [loj] Ka-

KUM YTJIOM K IIepBOHAYA/IbHOMY HAIIPaBJIEHUIO PACIIPO-

o CTPAHAIOTCs OTKJIOHUBIIIIECST 3JIEKTPOHBI, 00Pa3yIoIiie

NepBbIN MM PaKIIMOHHBIN MAaKCUMYyM, €CJIM KHHETHYeCKasl SHEPIHst 3JCKTPOHA
paBHa b4 3B, a nepuo MoJiekyIsgpHoii pemerku coctapisier 0,215 um?

11.6.75 Toueunsrit mcTounnk MomntHOCTHIO P = 1 MBT n3nmyvaer Mmonoxpoma-
TUIeCcKuil cBeT ¢ AauHoil BotHbI A = 600 HM paBHOMEPHO BO BCEX HAITPABJICHUSIX
(Takoil MCTOYHUK HA3bIBAETCS M30TPOIHBIM). Ha KakoMm paccTosiHum r 0T Hero
KOHIIEHTpaIusi (POTOHOB (TO €cTh YnCI0 (DOTOHOB B e/MHIIE 0ObeMa) paBHA
n=2-10° M—3? O6beM ceprueckoro cJiosl paJuycoM T 1 TOJIINHON Ar paBeH

Artr2 Ar.

11.6.76 CoJiHile TepsieT 3a CcUeT U3JIyUeHUsl CBeTa MaccCy, IPUMEPHO PaBHYIO
1,39 - 10° MuimapoB ToHH B roj. HaiiauTe conHeunyio mocTosgHnyto a1 Benepsr,
TO €CTh CPEJIHIOI0 SHEPIHIo, MONAAIoNyIo 3a 1 cexymay na 1 M2 110BepXHOCTH,
NepIeHUKYIAPHON HallpaB/JIEHNIO COJTHETHBIX JIydeil, 0koJ0 BeHepnl BHe ee aT-
Mocdepnl. MI3BecTHO, 9TO cpemuuii pajguyc opobutsl Benepnr coctasiger 0,72 ot
CpeJIHero pajuyca opOUTbI 3eMJId, KOTOPBIN IpuMepHO paBeH 150 MujinoHam
kutomerpos. OTser BbIpasuTe B KBT/M2,

11.6.77 B cocyle HAXOIUTCsI pasperKeHHbII aToMapHbIi BOL0poa. AToM BO-
nopojia B ocHOBHOM cocrostaun (E; = —13,6 9B) noriomaer dhoTon ¢ gactoToit
3,7 - 10" T'i. C KaKoif CKOPOCTBIO ¥ IBHZKETCA BJAAIM OT sI/Ipa JICKTPOH, BBIICTEB-
il 13 aToMa B Pe3y/IbTaTe MOHU3AINN! JHEPrueil TeIIoBoro JIBIMKEeHIsT aTOMOB
BOJIOPO/1a, IIPEeHEOPEUbD.
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CHGHI/IaJIbHaH TEeoOpnd OTHOCUTEJIbHOCTHA

11.6.78 [B-19.1] Peakrtusnbiii camosier jietut co ckopoctbio 1000 m/c. Ha
CKOJIBKO OYJIyT OTVIMYAThCS MOKAa3aHMUs YacoB B caMoJseTe OT MMOKa3aHWil JacoB Ha
Semte?

11.6.79 [B-19.2] Crep:KeHb IPOJIETACT C MOCTOSHHOM CKOPOCTHIO MUMO METKI,
HeIoIBIZKHOIT B K -crcreme orcuera, B Tedenne Bpemern At. B cucreme ke orcuera,
cBsi3aHHOIT co crepxkueM (K'), MeTKa JIBUYKETCS BJIOJIb HENO B T€UEHUE BPEMEHH
At'. Haiitu cobersennyio JmmHy crepzKus .

11.6.80 [B-19.3] Yemy paBHO peITUBUCTCKOE COKPAITEHe METPOBOTO CTEPIK-
Hsl, JIBIZKYIIETOCS MIMO HaOJIOIaTeIs CO CKOpocThio 1,8 - 108 M /c?

11.6.81 [B-19.4] /IBa cTeprkKHSI OAMHAKOBOI COOCTBEHHON IIMHON ) IBUKYT-
csl Ha BCTpedy IapaJilesibHO o0Ieil ropu3oHTaabHOl ocu. B cucreme orcuera,
CBSI3AHHOW C OJHUM U3 CTeprKHEl, IHPOMEXKYTOK BpPeMeHH MEXKJIy MOMEHTaMN
COBIIAJIEHUSI JIEBLIX U IPABLIX KOHIIOB CTep:KHell okaszajcs paBHbiM At. Kakoa
CKOPOCTb OJTHOI'O CTEPXKHsSI OTHOCUTEILHO JIPYroro?

11.6.82 [B-19.5] Haiitu cobcTBeHHYIO JINHY CTepKHsI {o, €Clin B CUCTEMe
oTCYeTa, 10 OTHOIIEHNIO K KOTOPOil OH JIBUZKETCS CO CKOPOCTHIO B 2 pa3a MeHbIIeil
CKOPOCTH CBETa, €0 JIMHA paBHa £, & yroJI MeXK/ly HUM U HAIlPaBJIEHUEM JIBUKEHUS
COCTaBJISIET (.

11.6.83 [B-19.6] MmeeTcd TpeyroJbHUK, cOOCTBEHHAs JIIMHA KayKJI0H CTOPO-
HBI KOTOpOro pasHa fy. HafiTn mepumerp 9TOr0 TpeyroJbHUKA B CUCTEME OTCUeTa,
JIBUZKYTIEICA OTHOCUTEIHLHO HETO ¢ IMOCTOSHHON CKOPOCTBIO U BJIOJIb OJIHON U3 €ro
onccekTpuc.

11.6.84 [B-19.9] YckopuTeb COOOIIII PaJHOAKTUBHOMY s1JIPYy CKOPOCTb ¥ =
0,4c. B MOoMeHT BbLIeTa U3 YCKOPUTEJIS s/IPO BHIOPOCUJIO B HAIIPABJIEHUN CBOETO
JIBUZKEHUsT 3 -4acTuIly co ckopocTbio u = 0,75¢ oTHOCHTE/IbHO yekopuTest. Haiitu
CKOPOCTH ¥ YaCTUIBI OTHOCUTEIHLHO JBUZKYIIEr0OCsS S1/Ipa.
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Coxpanenune pejiaTUBICTCKOI'O NMITYJ/IbCA U IIOJIHOI
SHEpPTrun

11.6.85 [B-19.10] Yacruma obsajgaeT KuneTu4deckoit sneprueit Wy n maccoii
1O0KOsT my. Oupejiesinre CKOPOCTh ¥ U UMIIYJIbC P TaCTHUIIbL.

11.6.86 [B-19.11] OupeneysnTb CKOPOCTh 3JIEKTPOHA, PA30rHAHHOI'O U3 COCTO-
SHMS TIOKOS 3JICKTPIUECKIM IOJIEM € Pa3HOCTBIo noTenimaios 100 B.

11.6.87 [B-19.12] DJIEKTPOH IIPOIIIEJ YCKOPSIOIIYIO PA3HOCTb [TOTEHINAJIOB 1
npuobpest kunerndeckyto suepruto 0,76 MsB. OnpenennTb CKOPOCTh 3JIEKTPOHA.

11.6.88 [B-19.14] OnpenenTb MaKCUMAJIbHYIO CKOPOCTH (DOTO3JIEKTPOHOB,
BBIPBIBAEMBIX C MOBEPXHOCTH cepedpa (Agyx = 4,7 9B) y-usiydenuem ¢ JijInHOM
BOJIHBI A = 2,47 11M.

11.6.89 [B-19.15] PeHTreHoBCcKOE TOPMO3HOE M3JIyUYeHUE BOBHUKAET 1pU OOM-
OapAUpPOBKe OBICTPBIMU JIEKTPOHAMU METAJLIMIECKOTO aHTUKATO/Ia PEHTTEHOBCKOI
TpyoKku. OupesesnTh JJIMHY BOJHBI KOPOTKOBOJIHOBOW I'DAHUIIBI CIIEKTPa TOP-
MO3HOI'0 M3JIy9eHUsI, eCJI CKOPOCTh 9JIEKTPOHOB cocTaniisier S = 0,4 ckopocTn
CBeTa.

11.6.90 [B-19.17] PensgTuBucTcKasi 9acTuiia ¢ Maccoii IMOKOsI M U KUHeTHJe-
ckoii sHeprueit Wy HajleTaeT Ha TaKylo »Ke HMOKOsIytoca dactuily. Ompegennre
UMIIYJIbC P, KHHETHYECKYIO sHepruio Wy, ckopocTb v1 1 Maccy 1nokos M coctaBHoil
JaCTUIIbI, 00pa30BaBIlelics B pe3y/ibraTe B3auMOJIeiiCTBHSI.



CrupaBo4dHble JJaHHbIE

JlecamuyuHble npucmasku

HanmenoBanme | Obo3zHauenne | MHOXKUTEIb

rura I' 107

Mera, M 106

KIJIO K 103

TeKTO r 102

JIeIn hit 107!

CaHTH c 1072

MUIJLIN M 1073

MUKPO MK 107¢

HaHO 1077

MTIKO II 10712
Koncmanmut

YUCJIO TT = 3,14

YCKOpeHne CBOOOIHOIO MaJeHus Ha 3eMIe g=10m/c?

I'PaBUTAITMIOHHAS TIOCTOSTHHAS
yHUBepCcaJ/ibHasl ra30Bas OCTOsTHHASI
rocTosdHHas bosbiiMana

IIOCTOsIHHAST ABOTAIPO

CKOPOCTb CBETa B BaKyyMe

KO3 PUIMEHT MTPOIOPIMOHAJIBLHOCTH B 3a-
korne Kysona

MO/IyJIb 3apsijia 9JIEKTPOHA (JIeMeHTapHbIiT
9JIEKTPUIECKUiT 3apsij)

nocrognnas Ilinanka

G=6,7-10"1 H - m?/xr?

R = 8,31 /Ix/(momb - K)
k=1,38-10"2 Jix/K

Ny = 6-10% Mo !
c=3-10° m/c

k= —9.10° H- m%/Kn?

4Tte 0

e=1,6-10"" Kn

h=6,6-10"3 ITx - c
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CIIPABOYHBLIE JAHHBIE

Coomnowernue meancdy pasdiuiHvimu eQuHUUAMU

TeMIlepaTypa

aTOMHasl € IMHUIIA MACCHI

1 aTomHag e MHNIIA MacChl SKBUBAJICHTHA,
1 2J1eKTPOHBOJILT

1 acTponoMmyeckast eIMHAIIA,

1 cBeToBOIl o

1 mapcek

0K =-273°C

la.em =1,66-10"2" xr
931,5 M»sB
1sB=1,6-10"" JIxx

1 a.e. = 150000 000 km

1 cB.rox1. ~ 9,46 - 10" M

1 nk =~ 3,26 cB. rosna

Macca wacmuy,

9JIEKTPOHA
[IPOTOHA

HernTpoHa

9,1-103 kr ~ 5,5-10"* a.e. M.
1,673 -1072" kr ~ 1,007 a.e. M.
1,675-107%" kr ~ 1,008 a.e. M.

A CMPOHOMUYUECKUE BEAUYUHDL

CpeIHU pajguyc 3eMIn Rg = 6370 xm
pajimyc Couaria, Ro = 6,96 - 10% M
rTemiepaTypa nosepxaoctu CosiHIa T = 6000 K

I romnocmo
BOJIBI 1000 kr/nm? I10/ICOJTHEYHOI0 MacJIa 900 kr/m?
npesecunnl (cocna) 400 kr/m? AJTIOMITHUST 2700 xr/m?
KEPOCHHA 800 xr/m3 Kejesa 7800 kr/nm?
pTyTH 13600 kr/m?

Yoeavras menaoémrocms

BOJIBI 4,2 -10% T/ (xr - K) ATIOMUHIIS 900 Ix/(xr - K)
JIbJ1a 2,1-103 Ixx/(xr - K) Me/Ii 380 [x/(xr - K)
Keesa 460 Ix/(xr - K) qyryHa 500 Ix/(xr - K)
CBUHIIA 130 Ik /(xr - K)
Yoeavrasa menaoma

1apooOpa30BaHusT BOJIbI 2,3 - 100 Ik /xr

IJIABJIEHUS CBUHILA 2,510 JIxk /KT

ILJIABJIEHUST JIbJIa 3,3 - 10° JIxx /xr
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Hopmaavrvie ycaosus

nasisienne 10° ITa, Temneparypa 0°C

Monspras macca

azoTa 28 - 1073 xr/mMoutb KHCJIOPO/Ia 32 - 1073 xr/Moutb
aprota 40 - 1073 kr/moutb JIATHUST 6 - 1072 kr/mMoutb
BOJIOPO/JIA 2 - 1073 kr/moub MOJIIOIeHA 96 - 1073 kr/moub
BO3/LyXa 29 - 1073 kr/moutb HEOHa 20 - 1073 kr/moutb
BOJbI 18 - 1073 kr/moub yriekucioro raza 44 - 1073 xr/moun
reJIust 4-1073 kr/moJb




OTBeThbl

10.1.1

a) mp=299-10"%kr, a=~31-107% N
6) mo=3,32-10"%kr, a~29-107"nm
B) mo="7,64-10"%kr, a~4,6-10"n

10.1.2 a= 3/-F —334.109u

PN

10.1.3 n =4,59-10"2 %

—3 | 2
10.1.4 @ = /- ;“2 = 1160 u/c

10.1.5 2L — /3

(%:

10.1.6 lassenue Bospacrer Ha 69%

3PN
10.1.7 u = /2222 = 495 m/c
LT

3
10.1.8 E=pv=15- 107 Tk

10.1.9 u = ,/%
0

10.1.10 Ysenuuurcs B /2 pas

T
10.1.11 @ = [PRL 567 M/c
7

169
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kT
10.1.12 a~ ¢/— =3,35-10"" m
Po

1 1
10.1.13 An = kpg (T — 71) =1,22-10% mn?
RT
10.1.14 p = P _ 1,385-10% [Ta; p=18-1073 KT/ MOJTb
L
ANKAT
10.1.15 Ap = — = 4-10% Ia
pONT 5
10.1.16 p=—"—=0,2-10°II
b 5nVTO ’ e
10.1.17 t = GEK 2 e =29 - 1073 kr/moutb
o S\ 3RT A
1442

10.1.18 p, = prp; T, =+2T

2V2
10.1.19 Ob6mbeMm yBemInBaJcs

10.1.20 JlaByienue yBeJInIUBaAJIOCH

10.1.21 Temmneparypa yBeJMYnBaIaCh

10.1.22 MunnMmasibHas TemMiieparypa — B Touke A, MakcumasbHas — B Touke B

10.1.26 k=15

10.1.27 o = —, KuHeTHYecKad SHEPTrus YMEHLIUTCA B 2 pasa

10.1.28 Ty, = VT, T5 = 346 K
10.1.30 V =224

T
10.1.31 p, = popl—TO = 0,51 kr/v

Poi1

10.1.32 H=T70wm



171 OTBETHI
ma RT
10.1.33 p = (— ) il
D i + 1 %
10.1.34 144 Ila
-1
10.1.35 = tare 100%
Q1 + Qoflho
10.1.36 p = 10,2 MIla
T N
10.1.37 p = K <m1 2 ) —9.8-10% ITa
Vio\pr  p2 Na
RT ([ my mg) RT'my
10.1.38 p, = T C py =
Py (2u1 ) T v,
10.1.39 Macca azora B 7 pa3 00JibIlie Macchl BOJIOPO/IA
10.1.40 p — pog — 0,25 MIIa
L L?
10.1.41 H=—+&'—
2 Do 4
1
10.1.42 h =5 ((+H—-v?+H?)=025u
10143 p= E=20)ma_ o) 0
R PET s T e
10.1.44 z =29 cum
AT
10.1.45 d =2
pgTo
V3 ViV3
10.1.46 = p3— =
2! pBVZ; pr4V2
Vi T:
10.1.47 p— (p1Vh + p2Va + p3V3) T
(Vi + Vo + V3)Th
to — 1
101.48 Am— =0 40

2(ty + ty + 546°C)
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pVM (1) - T5)

10.1.49 Am = — 9.4
m 7 T 4 KT
2T
10.1.50 AT = —— — 400 K
L— ¢
mpoli
10.1.51 mg = — 2071 _ 30
’ pol1 — p1y
t +273°C
10.1.52 p = (p. T2 Y 375 kIl
p=(petm) 5t w
t+9273°C
10153 1, =1+ ) 97300 = 90.6°C
p(1—p)
10.1.54 AV = mAmaV — 200 en®
(mq + m2)(my + me — Am)
S
10.1.55 Ah = hy — hy = hg (¢ _ 1) — _89 cu
Spo +mg

m
10.1.56 Th = T} (1 + M) _ 315K

Ph(H — h)
10.1.57 T = :3105K:37 5OC
Rv(H — 2h) ’ ’
10158 o Yt - (L~ Ho+ M) (L— Hi)H,
V2 (L_H1+H2)'(L—H2)Hl
R(ty —t2)
10.1.59 Ah= L7 oy
poS— Mg

H MEH(H —
10.1.60 15 =1T,— + i ( h)
h mR

m(T2 — Tl)R
10.1.61 h =
M (Spo + Moyg)

1 1 1 1V
10.1.62 o = - — — + ——— ) 4+2=v2
2 n 2 n

— 4875 K
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pV My My
10.1.63 Am — 2 _ 2 _ 77
TRt +273°0) Mo g

3 MNe - MHe

10.1.64 o= 2. —3
“ 2 MNe - 3MHe

10.1.65 ny — 22 — 3.333. 10" ey

kT,

10.1.66 Av = Vg — V1 = —0,151 = —45 M/C

Ve n+1
10.1.67 T'az marpepaercs: 1o = T} (72)
1
‘/i n—1
10.1.68 T, =T} 7 , n < 1 — nHarpeBaercs; n = 1 — Temneparypa He
2

usMenseTcs; n > 1 — TeMmueparypa 1ajgaer.
10.1.69 x=L/6=0,25m

poS + (m+ M)g
PoS + mg

10.1.70 T, = 0,97} =324 K

10.1.71 F = (n/k—1)(poS+ Mg)=15H

T) p3Vsp _
10.1.72 = Vo =12 3. = =16-10"3
Vi V3T3 3 M m RT, 6-107° kr
10.1.73 100 moapb
10.1.74 T, = 750 K
10.1.75 M = 1,58 kr
T. Vg FAS
10.1.76 n = —=.°. = 302
TV poS(S — AS)
T
10177 p— 2™ 99 Mima
4 prrs
2
10.1.78 AT — AT 5K

~ upV —mRT ~
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10.1.79 T, = 1,757, =700 K
2T:
10.1.80 22— 22 _ 109
o T+ 713

10.1.81 p=0,7-10°Ila

VoV
10.1.82 V3 = 7; B KoopauHaTtax 1,V': 1-4 u 2-3 — npsaMble, napaJie/ibHble

1
ocu abcuuce; 1-2 n 3-4 — napaboJibl ¢ BepIIMHONI B HadaJie KOOPIUHAT

RT
10.1.83 v = ——— = 0,9 m/c
ppST
1m?RT
10.1.84 F = 81m”RT
ppS

10.1.85 (= H (—1 — 1) — 15 cM

10.1.86 T = uy/(1+ a)(1 - j)

10.1.87 0,775 H

M
10.1.88 jie = T 100 kr
=1
HUHe
30 RT
10.1.89 M = 47[7”20, rae r = d
pO(MB - /~LHe)
mguV L
10.1.90 /45 =
AB sRT ot
H
10.1.91 T, = ATE
(1 + Oé)Tg
10.1.92 V, =V -
T
3p
10.1.93 po, = — ~ 23 xlla

~ 745 xr
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ppV'T
10.1.94 T — ~ 273 K = 0°C
wVp+ MRT
10.1.95 v — ™ot pgh)
pRT
10.1.96 v — lmg —— ~ 0,022 Mo
RT (= — —
(h H—h)
2 _
101.97 AH = 2P pO)H1
2po — p1
h L
10.1.98 T, =T, (2 - =
T L( H)
T
10.1.99 p = P 950 «I1a
v
101100 Al— gy — 0, = 2B (W Y g
ol e == — _ — PR — ~ CM
T3 \R R

10.1.101 F = (n — 1)p,S + 5F,, = 1010 H

v/l 1
10.1.102 Am = my — my = 222 <———> ~ 813 1

R \Tn 1Ty
Do
Do + ppT
pv. — m
10.1.104 M2 _ BT pwe g g
mge M PV
HH, RT
T
10.1.105 n= """
pOV(MB - MHe)
mQRT
10.1.106 = = v (eci map HACBHIEHHBIN); © = 1 (ecyin map HEHACHITIECH-
Dopt2

HBbIT).
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10.1.107 k:1g£:1g< 4 )

Po V+0
, 3 5
10.2.2 A’ =mgAh; AU = §mgAh; Q= imgAh
3
10.2.3 U = §pV = 2,25 x/Ix
10.24 A= "R(Ty - T))
7]

10.2.5 A= (n—1)vRT = 8310 dx

7
10.2.6 A= ZPOVO = 175 JIxx

10.2.7 7 = 154%

2Ty — Ts)
10.2.8 n=—-2""3 100%
TR, — 31y ‘
OT, + 3T, — 5T}
10.2.9 7 = - 100%
' 3(Th — 1) °
10.2.12 29
e vV =
5(poS + Mg)
Ty — T
10.2.13 A =pV=_—"1 =300 JIxx
1
10214 T = Loy2 423, 1
RV, 2
a m 9 9
10.2.15 A= 5 R (Vi — V{?), ras noryomaer Temwiory
(4

10.2.16 A= "“RT (1 —1/n)
[

10.2.17 A= R(Ty + T3 — 2T T3)

RIT—T) (T Ty
10.2.18 A= 3 —“W (11, 72 5
2 T, T
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R T,
10.2.19 A= VT(T1 + Ty =Ty = T) ~ 10wl Ty = —— = 2400 K
1
10.2.20 7 =55%
10.2.21 7~ 29%
10.2.22 7 =8,7%
10.2.23 1y /n, = 13/11
10.2.24 1= = ~ 15%
R TR
10.2.25 7 = 2, AL 00y
e = 3 vRAT "
24 51
10.2.26 ¢ = — — 5—R = —12,4 JIxx/(mosn - K)
T, 8
10.2.27 A= Q4 4RT ) = —35972 Ik
10.2.28 A=~ R(Ty — T})
L. =50 2 1
2
10229 Ah= 29 _ 01w
omg
5
10.2.30 @ = EE(pOS + Mgsina) ~ 73,38 JTx
13
10.2.31 f=—
=1
2p1 ) )
10.2.32 AQ = 7= (V& = V) =6 xJIx
1
1
10.2.33 Aq = 5 [p1(Va = 4V1) + pa(Vs = V1) + pa(4V3 — Vo) | = —20 [l
m RT
10.2.34 Ap=— - — =1,66-10%1I
p=q; 7 = 166-10° Il
T T
10.2.35 T = MU0 g60 ¢

my + Mo
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(m1T1 + WQTQ)R

10.2.36 p =
P (Vi + Vo) M
m R
10.2.37 Q = - 5 (371 = 5T) + poV = 111 sl
S+ P
10.2.38 Q = w (B + 2)H — 5h] = 210 [
3 5
10.2.39 A =pola+ 5191‘/2 — 51?2‘/1 = 18,8 k/Ixx
T—T)
10.2.40 A= BT =T 11,07 Ik
T
3 2
10.2.41 A= §R(m — )Ty = 11,2 xJIx
1
10.2.42 Q = 5 (5P + 3kH + 4kAh) Ah = 18 Jlx
10.2.43 B=,/1+ 2MA =1,3
o B 3mR (t +273°C)
M
10.2.44 Ah=—H =20 cm
m
2AQ
10.2.45 o= |1+ =11
i \/ 5h(Mg + poS)
T, — T
10.2.46 N = ug- ———2 =10 xBr
T
2
2 (VTs — VTi
10.2.47 1 = T ) 10,4%
5Ty — 3Ty — 2/ Th 15
U2
10.2.48 T =Ty + m—
C
(k= 1)
10.2.49 A =p V4 — 450 [k

10.2.50 AQ = (p1 — po)(Vi — Vh) = 8- 10° [l
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QPO‘/()TI 3
10.2.51 c= = 0,697 - 10° Ix/(kr - K
pVpTy(Ty — 1) Ao/ )
MCV + R
10.2.52 T = Ty————
0 MCV
3 %%
10.2.53 AU = opii (— — 1)
Vs
10.2.54 Qyon = —34% — |As1], |Qxon| = 34%y + |As1| = 3370 Tk
5 3 )
10.2.55 Q = §p05b + §kbL + 2kb
R
10.2.56 Q = VQ (5T — 7T})
234
10.2.57 Qu == I
3 P2 /
10.2.58 Q = SvRT o 1)+ A = —1246,5 Ik
1
3FV
10.2.59 s = ——
S 2@
5
— 5k
10.2.60 L— 22t g5y,
§(FTp — p15)
102,61 AT = 2291
VR
m2v2
10.2.62 v = ~ 0,1
T 3(m+ M)RAT MO
3
10.2.63 Q = SvRAT ~ 7500 [x
3RT V2
10.2.64 (u) = \/ LY 1190 e
7
VR
10.2.65 A = — (5T} — 3T}) ~ 13,4 kT

2
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1% U
10.2.66 Uocz/Tocp?-Toch, ng—l
1
10.2.67 A =M (n® — 1) uf =40 [Ix
10.2.68 T, = @ ~ 400 K
2R (a? — 1)
2
10.2.69 A =pAV = (Vs — Vi) = = (ud — u?) = —14580 [T
3 3
2pV
10.2.70 Ty = 22 _ U~ 300 K
VQR 1%
piVi+paVa
10.2.71 p= 21T 127
P= v
U 2T
10.2.72 L = =15
U T+ 1Ty

10.2.73 Q = —vuu? (n2 — 1) = 2,5 xkJIx
10.2.74 5

10.2.75 U = % RT =~ 7840 Ix

1 p 3ET vy 1
10.2.76 v—-. L. /22l 2 _ 2
T kT N e 6
1 Q 1 5 5(poS + Mg)h
10277 ¢= — . % — — . 2R = ~ 5.2 K
¢ m AT m QV omT 2 [/ (s - K)
10278 v, = PV2m o
2(2?1—102)
1 2
10279 7, =7, "1 _ 13
4n
Mpy
10.2.80 m = M2V (48

RT
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fo— fi
10.2.81 Am = LV = 346
"= 00% ” '
pul(fo — f1) Mu,oV
10.2.82 7 = = 15,5
" T 100% - aR(t +273°C) 0N
10.2.83 f, = fi + mv -100% = 43%
4
10.2.84 n = 3= 1,33 pasa (BJIAXKHOCTD yBEJIMINTCH )
punVTM(f2 — f1)
10.2.85 = = 37,3
" RT - 100% .
V mg DS
E.—S—m npu m < 50
10.2.86 » = v P g g g [Ipn paHHBIX 3ajaun T =
— 1upu m > Pr .
S 2¢
9,3 MM
v
10.2.87 m = @M}]%OT ~ 0,921 Kr
10.2.88 p =1,88-10° Ila
10.2.89 ¢y ~ 29,3%
%pHTQ
10.2.90 o = — 0,44
7 oW
3pul:
10.2.91 Ap = o < Ptz 1) ~ —57%
poli

10.2.92 p, = 0,58 kr/M3; py @ py & 1,6

Vi + o Vi
10.2.93 © — %

10.2.94 AF,,, ~ 1,07 H, npn onnHakoBOM J1aBJIeHIN 1 TeMIIepaType BIarKHBbII
BO3/IyX BECUT MeHbllle, YeM CyXOil

10.2.95 m = ~1,7-107°
m SRT ,7-107° Ko
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RT
10.2.96 ¢ = o + - = 63%
PuptV
© N
10.2.97 Am — (1— ) :
m 100% ) P*RT
1
Mpo (10%(7 B E) v
10.2.98 Am = ¢ ~
0.2.98 Am T 0,03 1
P2 — Do
P1— I
10.2.99 © — —07
Po

10.2.101 VYwuectsh, 9TO py He 3aBUCHT OT V'
10.2.102 ¢ = 90%, p =~ 25,6 r/m?

Vi + gV
10.2.103 ¢ = *01‘/1 i ‘90/2 2 = 36%
1 2

cimaty + camats + c3msts

10.2.104 6§ = = —19°C;

c1m1 + cameo + ca3ms
Q = (Cimy + camy + czmg3)(t — 0) = 1300 kIx

10.2.105 0°C
t—0) — myb
10.2.106 mey = c(m(t - 0) — md)
A
t — cof + A
10.2.107 my = miaits — el +A) 394 o
02(9 - tg)
10.2.108 ¢, = (Commn + ) (0 — to)
mT(tT - 9)
A 0 —t
10.2.109 my — AT clm +ma)(0 — 1)
4+ C(tg — 9)
Mr
10.2.110 m = _ 88
AT

10.2.111 0°C; 0,46 xr Boger u 0,54 Kr Jsibja

~ 1731, my=mx — My =77T

~ 930 [x/(xr - K)

= 0,35 k1
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10.2.112 0 =0°C; B kaysopumerpe Oyuer 0,4 r sibja, 4,6 T Bojbl, 30 I TBEPIOrO
CBUHIIA,
10.2.113 ¢, =~ —5°C
10.2.114 Q =19,5-10° JIx
10.2.115 m,; = 1,23 xr
10.2.116  — Tlc(t:——t) — 60,8 M
10.2.117 m~ 502 r
mTthn c
102118 Vi=V — ——— 4 = (t, — 1)V = 2,52
! ps1 - 100% i r ( ) "
1
10.2.119 T3 = T2 + ﬁ [TAm + 61Am<TK — TQ) + clm(TQ — T1>]
C
10.2.120 ATo 0,23 xLk /(kr - K)
2. c= ~ 0,23 kx/(kr -
T(tQ - tl) - 7_O(trm - t2>
U2 M1M2

10.2.121 V = 0 : ~ 143 ev®

2pC(tK — to) M1 + M2
10.2.122 m,~ 151
10.2.123 m, = m — G _At) —m) S 10p

2mcTy + 3pg Vo
10.2.124 p = p, - ~ 1,67 -10°II
p=Ppo 2mcTy + 3poVo ’ a
2QVR
10.2.125 Ap = =810 11
P V(3vR + 2mc) °
Wity
10.2.126 = ~ 4,8
T AT )

10.2.127 1 xr Boabl nupu t ~ +78°C
10.2.128 3 =ty + )

cs(m+ M)
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10.2.129 V =~ 662 cm?
10.2.130 t =0°C
10.2.131 m; ~ 1,37 kr

10.2.132 = 4963 pyo.

1
10.3.1 r=2q4/ — = 0,353 m
121tegmyg

167’[8062

=225 100 m/c

q
10.3.2 /= ——~ 0,6
VAamegymg oM
q,(4q2 + g3) 33(4q2 + q,)
10.3.3 T}y = —"F"—"~. ==
k 2
1034 F,=——=92.10%H; v=-¢
T
k 2
10.3.5 m=—1 2%
4g0? sin” o
mg(L — L)

10.3.6 q = 2L1 TEY

\/452 — (L —Ly)?

10.3.7 p= 5’)“1 = 1600 kr/u3
5 J—
10.3.8 Cua F' = ngd
r

1
1039 101 = 4 (5 +v2) ~ 0957

1 q2
10.3.10 N = 2 _ =
47’(8062 (Q 3\/§>

14Q)|

10.3.11 T =
87T280R2

ITapaJuiejJibHa OCH JUITOJIA



185 OTBETHI

2 3/2
q 2R
10.3.12 =
" 327T€09R2 ( h >
2e0mg tg -
10.3.13 = ————=1,18- 107" Kn
o
3¢
10.3.14 F =
2505

10.3.15 ¢ = —7-107° Kux

103.16 N = "9taE y, _ (mg+aE)isnatga
COS (v 2
nd3eg
10.3.17 E, = o
0= "5y Pax = )
Artrdg(py — po)de
10.3.18 ¢ =
K 3U
cal
10.3.19 U = ¢

el
10.3.20 Vg . V] — 0,01

10.3.21 U =1508

Ul
10.3.22 h= (¢ +2L)
dv? cos® a
gdm
10.3.24 h = ﬁ = 0705 M
q
_ 2 2qQ _ 2v/24Q
10.3.25 v =, |v§ — y Umin =
megmy/2% + a?/2 TIEgMma
10.3.26 ( — V3 sin 2a ] tgakgsing \ 3 sin 2a
e _g—l—%Ecosﬁ mg + Eqcosf3)’ _2(g—{—%ECOSB)
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2
10.3.27 v = \/2gh T 1-tga)

27T80Mh
2le|EX
10.3.28 v =4/ CIEE 105 /e
3m
(
10.3.29 L = >~ 3,85 M
1 — 27’[806?71177%2%
(m1 4+ m2)q,| g
(
10.3.30 L = > ~1,32u
m 2meglmyms (Vi + V3)
(m1 +ma2)q,| g
mw?{
10.3.31 o = - = 60°
QY arccos < 4qE )
3 ~T
10.3.32 £ =972 _ 800 kB/um
q(2 — 3sin )
3 FR
10.3.33 WB = WA + §ng - T = —4,0 : 1073 I[}K
2
1 /g 2
10.3.34 E = =
3v/3
10.3.35 ¢, = —T\/_q = —5,2 uxKu
1Y ¢
10.3.36 E=k(V2+< )
a
7 [7
10337 a=2 -1 /118
q 6V3
a
10.3.38 b= ~ 0,5 M
2,/cos g
2
10.3.39 E = k6q\2[
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10.3.40 E = Q_qu
a

FsL
10.3.41 g, = ay /4meg llf; 2 ~257-107° Kn
12

10.3.42 k=tgg =1

2
10.3.43 E, = 45{;@32 ~ 14,1 kB
1 Qh
10-3.44 £ = 47te ' (R? + h2)3/2
¢ qh
10349 F=—" - E= -
Arte (2h) 27z (12 + h?)
10.3.50 [pur < Ri: E=0; upu Ry <r < Ry E = 4721 .
or
0
q Q q
10.3.51 = _= 1 2
901 SOO dmegry i 47T50R + 47’(80’/“27
— q2 q1 + Q
SOR 4A7te)Ty dmteg R 7
_4te+g
2 4Tte(r
10.3.52 Q{’ = —Q; — @ — _10*6 KJI, Q{ _ Q{/ _ Ql —; QQ _
3-107% Kn
10.3.53 ¢ = 4ﬂi0r
q Q
10.3.54 ¢ =
4 ATtegr * Amteg R
R

10.3.55 Q = —q—
;
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Qr
10.3.62 q, = —qp = 3R
10.3.68 ¢ = 21— P2 1 67.1079 Kun
1+ 1o
’ 47“17'2
10.3.69 F'=F - 5
(7“1 + 7“2)
I [(Q1 Qo
10.3.70 Ilpu 0 <r < Ry: o = — 4+ = |;
b " ¥ 47'[50 (Rl * RQ
I [(Q1 @ I Q1+ Qo
HPH " 2% 4d7ie < r * R2> PR 2 ¥ 47t r
10.3.71 ¢/Q =r/R; o;/or = R/r
Q 1 Q
10.3.72 = — = .
07 gk AT ame, V22
10.3.73 & = ov/n2
10.3.74 ¢ = =207
d
47’[608R1R2
10.3.75 ( = ———
Ry — Ry
C10y
10.3.76 C =
Cy + Oy
10.3.77 C =C;] + (5
e
10.3.78 W = —
2C
CoU C\U
10379 Uy = —2 U=
! Ch + s 2 Ci1+ Oy
a1+ q2
10.3.85 ¢ =q¢ ' =C
ql C]2 101 + (Y
10.3.86 ¢ = ¢/ = C o2
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10.3.88 ¢ = gqrr?E = 107% Kt

U151 + U5y
10.3.90 U =
S1+ S
1+¢ 2
10.3.91 = = —
@ 2e 3
€0
10.3.92 C'= (51 + )
103.93 ¢ = 07
d—a
103.94 ¢ = 00
d—a+afe
n2
10.3.95 F = F, ~
(n—1)

10.3.96 C, = C/2

10.3.97 C' =

10.3.98 Cy=C

10.3.99 Cy =2C

20
10.3.100 Cy = ﬁC

01@1 + 02902 + 03903

10.3.101 ¢ =
A Ch+ Cy+ G
Cy,Csy — C1Cy
10.3.102 U = & =0
(C1 + C5)(Cy + Cy)

10.3.104 U =128

cU* (1-
10.3.106 AW = 5 (1—¢) = —2.5-107% JIzk. DHeprust yMeHbIIAeTCH.
5
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10.3.107

C1C3U

U =
C3Cy + (C1 + Cy)(C3 + Cy)

~ 9,09 B

10.3.108 Wf=:§M@::6-1o—61bK
1
10.3.109 A = -CU (" - 1)
C1C2C; &
10.3.110 Q = . 22365
2(Cy + Co)” (C1 + C)
2
€0Mu _x
10.3.111 7 =2" —16-1
T 5e2nd 6-107"¢
C,Cy
10.3.112 ¢, = &
~ Ch 4+ Cs
10.3.113 ¢=C&

10.3.114

10.3.115

10.3.116

10.3.117

10.3.118

10.3.119

o :?p C4 . CQ
AT ON\G 10 Ot Oy

£1C1 — &30y

QOA_SOB:gl_*—%; QOD_QOE:

Ch + Oy
q = C1¢7, Q2202(g1+g2), %ZQ’;(%‘F%—%)
&1 — & &1 — &5
U =0C———, Uy=0C1————
1 201+02, 2 101_’_02
_ Ci(Cy# + C31 — Cr )
4“= Cy + Cy + 5

C C
0 =7080+25+7%), o=7(4-26-7),

6= S (125~ B). = (4 + 28435

10.3.120

10.3.121

Q =20&"
O’
0- &

6
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10.3.122 Q = 8C &”

90 &~

10.3.123 Q = —;

10.3.124 Q = 180"

10.4.3 CoepuHuTeIBHBIE TPOBOJIA JIOJKHBI JEIUTH JIJINHY KOJIbIA B OTHOIICHUH
1:9
r+ R
2

10.4.4 Rup =

10.4.5 Ha 5 ugacreii

UR
10.4.6 Al = =0,5A
(3R1 + R)(5R; + 2R)

8 3

10.4.8 r =2R; Rap = 2R

&Ry 1
1049 [ =1, = = _— A
! 2 RiRy + R1R3 + RoR3 11

R (4—3m)
104.10 r=—  ——= =
r 6 1 0,5 Om
_ ZR
C3r+R
Li1I5(Ry — Ry)
10.4.12 [, =
T LRy — LR

10.4.7 a)

B | o
=

NP

o ot
=

o
7

= 0,625 A

104.13 R =

10.4.14 r =

10.4.15 I, = 0,1 A
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10.4.16 R, =
10.4.17 R, = (n—1)R,

104.18 U = =208

10.4.19 U, =0,1B

10.4.20 Ry = —> — 7 ~2-10° Os; Ry = ]L ~ 0,0626 Ou
niy 10 1
nio

10.4.21 R = 261 Om

&

104.22 Vi = ——
! 1+ UQ/U1

—72B; Vo=& -V, =48B

T

10.4.23 § =
r+ R

- 100% =~ 0,25%

10.4.24 S =1,75-10"" m?

mn — 1
104.25 k= ——
m-+n—2
10426 R—2_ V2=V 63,4 Om
Iy I

10.4.27 Ywesmuarcd B 4 pasa

10.4.28 I}, =15 A

W R, S |
10429 m= — = [ — =% ) — —
BT (7“ TR+ R1> 16

(Rl + RQ)(R?, + R4)
10.4.30 o = =12
(R1 + R3)(R2 + R4)

_ eo(e — 1a

10.4.31 I
d

Fv~32-1007 A
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10.4.32 ¢ = 2wdSeRCy = 6,4 - 10713 Kn
10.4.34 ¢4 = g3 =36 5K, ¢ = 1,8 uKn
S
10.4.35 1= 257 _ 5 108 A
do
10.4.36 Q =CIR, =6-10"*Knx
C#R
10.4.37 ¢ = =1,43-103K
TSRy 3r .
2 02 2 Cl
10.4.38 U} = = ¢ : = —
T30+ Gy TP 3T 0+ G
@
CiRy — O3R
10.4.39 ¢, — o5 = G — Coly)
(Rl + Ry + 7”) (01 + CQ)
20 100 & 40
10.4.40 ¢ = g, = g3 =
q, 9 q, 9 a3 3
11C¢
10.4.41 ¢ = ce
6
10.4.42 7= T2 o D2t Dom
1+ T2 71+ 79
Ce
10.4.43 I = u g: 2 A
T
10.4.44 U; =26B, U, =668, U; =408
10.4.45 & =6,6B;r=1,20Mm
10.4.46 Uyp= &1 — & —I(ri+ro+ Ry) =18
RiI—R U
10447 = ——— . = =25uA
R+3rR, R M
gﬂl
10.4.48 R= ———
&1 — &
10.4.49 [, ~ 023 A, L~044A, I3~065A, I;~042A, &, ~100B
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10.4.50 &

(ﬁ
10.4.51 R=
10.4.52 r = R =0,5 Oum

@
10.4.53 r = (? — > Ry — R=0,50u
2

10.4.54 Qs = Qr——— & 54 Kn
10.4.55 R = ﬂ =10Owm

o1 — ©2
10.4.56 = 0 ;{Z TEZBQR]?RQ
10.4.57 [ = QRisr (%1 + & +27)

& (R, + R)— £1R

10.4.58 U = LRy =
T RiRy+ R(Ry + Ry) -

10.4.59 U, =86 B

F1Ry + &Ry
10.4.60 & =
Ry + Ry

10.4.61 1A

10.4.65 & =W (VR +VR,) =9B

—_

10.4.66 P, = (o — §1>U1 . P ~ 434 Br
UO
Zyp
10.4.67 P =12 (220 ) Z 11 Be
Ll

10.4.68 R =2r =2 0Owm
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gg 2 R &2 r
10.4.69 P = ) Pioses ép 59 Pior ép 5, N =
R+r (R+T) (R+7)
R
R+r

10.4.70 M ~2,1-10% kr

10.4.71 N = &1 — &1?/1, = 8 Br

I
10.4.72 n = ( - ]—> - 100% = 40%
0

< < 2 2
10.4.73 W = Z1t & e
T1—|—7“2—|—U2/W %4
W2
10.4.74 W} = —- =10 DBr
2
Eory — & &1 — &
t0.ars w— Bz ) (=),
(r1 —12)
1 1
10.4.76 r:< OO%— )-R:—OM
i 3
RyR?
10.4.77 P, = P, 2 —18Br
Ri (Rs + Rs)
1%
10.4.78 —= =2 — /2 ~ 0,586
Wi
R+1/2
10.4.79 8= =05
8 R+ 2r ’
n—m 1
10480 r=— R =-0
g nn—1) 6 .
2_
10.4.81 r:R-—\/ﬁzO,Sm Oum
2/n —1
2
10.4.82 Q1 = ; cu ~ 41072 Tk

(14 Ri/R»)
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_ C1Cy (U — U2)2

10.4.83 W = 0,03
2(C1 + Cy) Hox
2 2
10.4.84 Q = CZ R > =0,2 Ik
2 (R1 + Rg)

10.4.85 Q =20%" = 3,6 IIx

10.4.86 a =2k —1+2Vk2 —k=3+2v2; oy ~0,17; ay~ 583

10.4. _ 22
0.4.87 o B 0,6
W
10.4.88 &£ = 2 —12B
2(2— WQ/W1> ( Wa W — 1)
~1
10.4.89 R = 2r- Wa/Wh —10m
2 — /Wa /W,
2_
10.4.90 R=r- Wo/Wh 0,9 O

10.4.91 & = \l 2(2 - WQ/W1> ( ol 1) =3B

Wi
10492 n=2-{1—4/—=— ) =~ 33
! ( W2> %
104,93 g= "2V Ve v a0
VWi — /Wy
m(v/t + g)
11.11 /= ————=
BI sin «
BI/
11.1.2 o = arctg | —
mg

11.1.3 L =3A
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mg(pcos a £ sin a)

11.1.4 B =
Il

JJIdd ABU2KEHIA BHU3

0,5 T qia nBmkenns Beepx; 6,5 - 1072 T

muv 21tm
11.1.5 TIlo okpyxkuocTH pajimycom R = — g l1epuoz, obpamennsa T' = 5
q q

11.1.6

11.1.7 Tpaekropusi — BUHTOBasl JIMHUSI, YACTHUIIA JIBUXKETCsI IO ITOBEPXHOCTH

mu sin o .
MUTAHJIPA PajinycoM R = ————— mar BUHTOBOIT JiuHUN (paccTostHme, Ha KOTOPOe

qB
CMeEIIAaeTCs JacTHUIla B HAIIPABJIEHUN OCH IUJINHIPA 38 BPEeMsl OJIHOIO 000POTa, 110
27TMY COS

oKpyzkHOCTU) H =
py ) e

mu
11.1.8 B = 27t/€—L cos «, Tjie k — IPOUBBOJILHOE 1E/10€ TUCTIO
e

11.1.9 v = = 10° m/c
11.1.10 v, = —— ~ 3,8 - 10°

U= pE 3,8-10° m/c
11111 B=01T1, B L7uB L E

2
11.1.12 T = “—Z; ~ 6,28 ¢

q
180° mpm Vj <

11.1.13 a = | (q BI
arcsin

BL,

SRR

B 3aJaHHbIX YCJIOBUAX (X =

N——

mpn Vo > LB
m

m W
30°
pmg
11.1.14 T=""2 —90 A
Bl
t
11115 L=1 - 292 _ 37
th&l
9
11.1.16 B = 2229 tg o a2 0,078 T

I
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mg(sina — 1 cos «)

11.1.17 [ >
Bl(psin a + cos )

11.1.18 B = “I—”Zg — 0,03 T

(IBLt)?
11.1.19 ¢ = arccos |1 — ———— | = 18°
2gm?2/

~ 33,2 A

11.1.20 o =45°

11.1.21 v =8 xkm/c

¢
11.1.22 q=T< Y —ggo‘)

B \ /sin« v
B?R?
11.1.23 %: S = 5107 kK
m I B cos «
11.1.24 — = —
¢ a4+ gsina
F
11.1.25 B=—=04T
et
Bleld
arcsin ( €l ) npu mv < Bleld;
11.1.26 ¢ = muv st TaHHBIX 3aJIa4u @ <
180° mpu mv > Ble|d
73°
11.1.27 B = 19 SMAFHCOSA 404 Ty

~ IL cosa — psina

11.1.28 Cwia yMeHBIINTCS B V3 pas

.
11.1.29 F:B@ﬂ%( 2 1 >

p b+l /02 + 02
k
T
11.1.30 m=M - ——— " ~83r
kqQ
QE — —
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2aB1
11.1.31 m =
g
11.1.32 m — 2B
(g — 41n2R
m a-+gsino
11.1.33 | = — — 2"
!/ B cos a
mgtg o
11.1.34 [ = ~1A
Bl
mg
11.1.35 1= —= =4 A
2B/
11.1.36 B = # =0,1Tn
11.1.37 &, =vl- Bsing
&
11.1.38 B=———— =0,6Tn
vl sin «
11.1.39 0 = ¢yuB
11.1.40 U = Byepvl = 1,2-107° B, Uy = vl /B2, + B2, =13-107° B
11.1.41 U =vB{sinacosf
11.1.43 B = ¥
le]
BI
11.1.44 U =
le|nh
B 2
11.1.45 U = B¥
2
Bty
11.1.46 [ = —
R
1 AB\?
11.1.47 W==C[S=—) =2-1071
> ( At) Ho
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by — P
11.1.48 g=———"1 |¢| =107 Ku
R
B Mk
11.1.49 1= 2. 5075 _ 4
R T
B
11.1.50 B =22 —050u
q
QR
11.1.51 = — =] =120°
Q. = arccos ( B9
QR
11.1.52 = — — ] =60°
o) arccos( BNS 60
11.1.53 q = —%; qu = —@Q
R
11.1.54 v = ngg? (sina — p cos )
muoR
11.1.55 S = B2
16mgR
B
11.1.57 [ @+ b)h — 76 MA

N 20t(a+b+h+ /h?+ (a — b)?)

7.[27,4
11.1.58 P = ?kQ cos’a ~ 2,5 Br

BSn
11.1.59 Q = ==
@=-F
11.1.60 I—vBd (L 4+t
. . _— Rl RQ
mgR
11.1.62 F—EF- F—Bwv—m 1074 H
. . -_— V ) -_ R -_ ’
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At
11.1.63 ¢ = iR‘—25103KH
IL
11.1.64 At::E?::1c
LI
11.1.65 B =+ =2 103 T
L&
11.1.66 Q = =9-107° dx
R
LI
11.1.67 7= —
&
nlSB
11.1.68 [ =
Ly + Lo
11.1.69 Q__OU2 LI?  CR2I?
o 2 2 2
2
11.2.7 Zyax = %; Vs = /%
k
11.2.15 v = A4/ =
m
h+%ﬁ
11.2.22 wy— Fa K3 47 pan/c
m
11.2.28
(a) = = z(cos (wot)
(b) z = Z—z sin (wot)

(c) & = xqcos (wot) + D gin (wot)
wo

11.2.29 1/3 nepuoja

A A
umo%:%:mmng%

=3 cm/c
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11.2.31 T} =27

1} = 27

g+a’

~
~
K
| | &~
-

11.2.32 T =27 5

=)

+ i
)

317+

3 R,
z

11.2.33 T =27 ~ 1,6c
11.2.34 T, ~ l4c
[/ 0 qF
) g+qk/m 2) g—qE/m

5
g
=
S
A

T—om | — az
qE/m —g m

11.2.36 T =m\/l/g- (1+?2/2)

11.2.37 T = 97 m(ky + k)
klkg
m
11.2.38 T = 27
k1 + ko
4a m
11.2.39 T = — 4 97, | —
Vo k
T
11.2.40 L 1 — l arccosé
T T o
4
11241 T = -m, |2
3\ &
4 9
11242 T = - |2y T = 2, |22
3\ & 3V &
11.2.43 T = 27, |4
pgsS

11.2.44 T =27
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11.2.45 T = 27, |—2
2pSyg
pgT?
11.2.46 A >
472

!
11.2.47 T =2
“V g(1+ m/M)

1
Vag/l+k/m

1
=27
Vg/l+ k/4m

11.2.50 T = 2, =
g
2
11.2.51 T = 271\/7” + Ck(Bg)

11.2.52 A < 0,1 um

11.2.48 T =27

11.2.49 T

11.2.53 T = 2nA (M * m)
muv
m ’]{262 — ]ﬁfl’
11.2.54 T = 27 LA =
]ﬁ + k2 kl + kQ

h

11.2.56 A= F/2k

m m
1.2. T =27y [ —; A= A/
1 57 7T k, Vo 2

4 A
11.2.58 F — m<g+ n ) ~118H
T2
11.2.59 T 27c\/ £ ( “q a OOKJTa/IKa 3apsizKeHa
ke = SHaK , KOI'/la HU2KHI KJIa K A2KCH
g9+ qU/(md)

OTPHIATETHHO)
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M
11.2.60 T = ot ™M 4
mV
11.2.61 T — 2, | 1R
g(h1 + hz)
1
11.2.62 E = §mAamaX
3330 k

2
11.2.64 = 369 (7—1) — 3,6 M

m m 2L [m
11.2.65 7= — — — ./ — =9
T Tt<1/kl-l—1/k2)—|-Af i ¢
1

11.2.66 a; = 5\/a2(4g —as) ~ 9,7 m/c?

| k
11.2.67 U = Blxy.x\/ — =0,01 B
m
w [/
11.2.68 vy = ugl, 7= —4/—
2V pg
11.2.69 T =27 %
g
11.2.70 T = 2m, |-
2])05

L
11.2.71 7 = 5\/; He U3MEHUTCS.
g

mR?

kqQ

11.2.72 3apsi1 coBepIiaeT rapMoHUYecKue Kojiebanus ¢ nmepuojom 1’ = 27t

m

11.2.73 7=
Tem 2ntRAp
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11.2.74 T = 2, |— 112
k(my + my)
! Im
11.2.75 T = 27—, | 2
A
11276 T — |2
Gp
11.3.5 1/8

/ 1
11.3.6 [,.x = -
% L(Cl + 02)

T
11.3.7 L =

L(Cl —i-Cg)
11.3.9 [ = !
b max — qO O(Ll + L2)
T T
11.3.11 C = L=
2mnr 27T
11.312 Iy =U 22
C%UO C1CUy 1
11.3.13 = cos (wpt ; = cos (wnt 7 ew = - -
a C1+ Cy ( 0) © Ch+ (Y ( 0) ia L(01+CQ)
1 C I
11.3.14 w=—==63-10"cY Iy =&\/—=94-103A; [, = "= =
VLC VL SN
2
=L =06,6-1073 A;
O ) Y
( &T ( t > T
sin | —— | upun 0 <t < =V LC,
Vi vV 2
11.3.15 U(t) = ¢ é;jc Le
T T
npu t < —v LC
\VIc TS
LQ%?/T‘i‘Ll]O. _ng/r—l—Lllo

11.3.16 [, =

e

Li+Ly L+ Ly
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11.3.17

11.3.18

11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

11.4.6

11.4.7

11.4.8

11.4.9

11.4.10

11.4.11

11.4.12

11.4.13

11.4.14

11.4.15

11.4.16

11.4.17

Lnax = UOI%; Liin = lLli 1 Z 0%
1/75 ¢

Ap = 2,1 pan

Ap = 120°

T=25c

{=45wm

a) BJIeBO; 6) U B) BIIPABO
a) BBEpX; 0) U B) BHU3
a) 1 0) morepedHast GeryImast; B) MOMepedHast CTOSTIast

Linax = 37,5 km; N = 4000 kosrebanmii
c+v
c—v
He
H? — (ct)?

m=rv:-

v =

A= 188 M
A=933 M

AL
Ar ~ —

(n—1)bL

Ha Ay = ———— = 2 MM B CTOpPOHY II€PEKPBITOI I/
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AL
11.4.18 A= —
4ol
A
11.4.19 d = —; d =200 am
2n
A
11.4.20 dy;, = — = 107 um
4dn
2F(D +d)
11421 L= ——7—7"-
D —d
11.4.22 25 noJioc
11.4.23 h =25\ = 1,25 MKM
11.4.24 L =3 wMm; N =6 -10? nosoc; mupuHa moiocskl A = 50 MKM
A -4 "
11.4.25 O ~tgl~ — ~ 107" =~ 20
2nb
L
11.4.26 h =~ Az = 3,6 Mmm
A A
11.4.27 d = — ~ — = 50 MKM
sina «
11.4.28 d A 0,2
4. min ~ (0,2 MKM
2v/n? — sin?
11.4.29 A 5-107°
4. ~N—=27- a
¥ odn palt
11.4.31 2
11.4.32 X\ =dsin e 0,7 MM, e d = £/N = 107> M — nepuoj, pererku
11.4.33 36
d
11.4.34 kpoxy=—=3
A
11.4.35 1
11.4.36 d = 0,161 -107° M, kpax = 2, N = 620
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11.4.37 d=2-10"%u

11.4.38 He 6yayT, tak kak (k + 1)Apin > kAmax 0ist BeeX k < Kpax
11.4.39 b= F(tgas — tgay) = 0,325 MM

11.4.40 X\ = darctg (z/F) = 0,5 MM

11.4.41 Xy =~ 436 um

11.4.42 23
Tt «
11.5.1 f=—+4+ =
p 4 * 2

11.5.2 2«

11.5.4 OxpyKHOCTH pajiuyca a ¢ HeHTpoM B Touke O

11.5.5 ¢ = dsin 2« <

1 1
— ~ 1,17 cm
V1—sina /n?2-—sina

11.5.6 1/2 pocra desnoBeka

11.5.7 { =hctga=20m

d
11.5.8 x:€+E:18CM

2d
11.5.9 Ha paccrosinun x = £+ — = 5,3 ¢M OT 1epeiHell TOBePXHOCTH ILIACTUHKI
n
11.5.10 h=dsina [1 - ——n"
n2? — sin’ o
2a\/(n§ — sin? a) (n% — sin® a)
11.5.11 d =
sin 2¢v (\/ng —sin®a — y/n? — sin’ a)
sin 2«
11.5.12 a=d ~ 1,22 cMm
n? —sin’ a
dv/n? — sin?
11.5.13 h = noem e ~ 4,2 en

sin o (\/ n2 —sin® o — /1 — sin? a)
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2h
11.5.14 L=""=09u
n
3
11.5.15 « = arcsin (n%) = 60°
11.5.16 n=2cosa = V3~ 1,73
2 _ qin2
11.5.17 ay = Y7 70 % 0374 eu
N COS (v
11.5.18 h = H/n
3
11.5.19 h = n2H | ———n
n? — sin’ a
2h
11.5.20 d =
n?—1
11.5.21 t=10c
11.5.22 « = arctgn
11.5.23 v = cSin aypey & 2 - 10° M/c
11.5.24 ¢ = arcsin (vVn? — 1) = 60°
11.5.25 n=1+/2
11.5.26 Ilorox ysenuuntes B 8¢/d* = 8 - 10* pas
: : "
11.5.27 « < arcsin {n sin (gp — arcsin —)]
n
11.5.28 ¢ = arcsin (sing@ n2? — sin? a — cos psin oz);

0 = a — @ + arcsin (singo n? — sin

11.5.29

2

_a+d _ 0
T oLn—1)

Q« — €os psin a)
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11.5.30 /=D

2 ™M | ~867cu
V2—-n3 +/2-n} o

11.5.31 vVn?2—-1<sina<1;, 0,75<sina<1; 4840 < a < 90°

11.5.32 « < 180° — 2 arcsin <@>
ni

5 n
11.5.33 o= -7t — 2arcsin | —
4 (ﬁ)

11.5.34 An=%==06

11.5.35 a =90°

d
11.5.36 L=——~50cum
2a(n —1)

1
11.5.37 o > 2arcsin <—> = 60°
n

11.5.38 H,.,x = Rn =133 M
11.5.39 R=/{(n—1)

11.5.40 2 cm

na a
11.5.41 o = arcsi (—) _ arcsi (—) _15°
(0% arcsin R arcsin R

Tt ) 1
11.5.42 o = — — arcsin (—) = 45°
2 n

1
11.5.43 vy = 2a — 2 arcsin (— sin a) = 30°
n

11.5.44 n = Smo‘y — 2
sin (04—§>

11.5.45 n > 2
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11.5.46 r = R22 = 4 eu

ni
1 1
11.5.47 n = — — ~ 1,93
2sin 15° 2 -3
11.5.48 © = 60°
1
11.5.49 n = ~ 1,15
\/ sin? 31 + sin®
1 — 2 2
11.5.50 (= (L—Hctggp)\/ ey
N COS Y
11.5.51 n > /2
11.5.52 ¢ R< ! 2 1)
9. = —_— — VN —
vn? —1
2p on? — 1
11.5.53 v = 2% VR ~ 3571

4 2n?—1-1
11.5.54 sina > vn?2—1=0,75

s
11.5.55 v = 5 arcsin vn? — 1

11.5.56 n > /2

11.5.57 sina > sin fv/n? — 1 — cos 3, T.e. sina > 0

H
11.5.58 R=r+ ——" ~68m
n?—1
1 1 . :
11.5.59 5= 3 {5 + ¢ + arcsin(n sin a)] ~ 80°

11.5.60 Ah~ ho?(n—1)~25-1072 cu

’
11.5.61 h=——+/H?2—(n?2-1 —7r)2 =
= T)TL\/ (n J(R—1)%?~ 3,63 M

11.5.69 Ecim peub ujeT o aAeiicTBUTEIHHOM M300parkKennn, To Ha 6eCKOHETHOCTH;
ecyin n30bpazkenne MunMoe, 10 d = F'/2.
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Fd
11.5.70 f = —0,2 M; nuzobpaxkenne maumoe; H = h|f| 0,08 m
d—F d]
11.5.71 JIBOSIKOBBINYKJIast JIMH3a MOYKET JlaBaTh JeHCTBUTEILHOE U MHIMOE U300~
1
paxkenue: d; = fo_ T = 0,5M; dy = fo+ [=3 M
11.5.72 z =6 cw™m
(D1 — Do)niny
11.5.73 n = = 1,55
" D17’L1 — D2n2 ’
11.5.74 d;, = 2F
11.5.75 p il > F+ :
5. = — ea —
Ma—FR—r@ 2
11.5.77 d=VLl{; F=+L{ -/
LQ . 62
11.5.78 F = 17 . F=24cm
2L
11.5.79 F = 9 20 c™m
11.5.80 8 cMm
11.5.81 h=+/HHy
H Ho)
11.5.82 h> —=0=10wm; 7 < ~125-1073
F Fv/gR

11.5.83 H =400 m; v = 180 xm/q

11.5.84 B = arctg (% + tg a)

11.5.85 [ = arctg (tga — m) = arctg <tga + %)

11.5.86 [ = arctg <% + (1 — ;) tg a)
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11587 =t (1-+ 77 ) o — | —ante | (1= o+

L [ L?

nA/l 32
= —cM

n?—1 9

11.5.89 F =

11.5.90 F = \/Klfg = 0,6 M

11501 = L1
2
1
11.5.92 0= £ EDT g0,
m
11.5.93 f— " 15 ¢
. . = —— M
(m+1)?
¢ AN
11.5.94 1= == _ 3 _ -
mi2 2f (2f> f’ my ;T2
11.5.95 gz\/€1€2:4CM
f? af
11.5.96 Looyt) = 2L
w(t) =f+ 7 y(t) = —
1 2
11597 o= M2t Dm g
(m1+1)2m2
_F
11.5.98 n=—— —4
"TTF
f2
11.5.99 (¢ t) = ft
z(t) = A y(t) = ftga
1 1
11.5.100 ¢ = F\/F? 1 &2 —
a—F b—F

F? 1 1
11.5.101 7/ = - — =
cosax \a b
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L 4F
11.5.102 b=—|1+4/1—— ] =56cmMm
2 L
11.5.103 F' = vabcosa =5 cm
11.5.104 d= fVk2—1= f\/3~5.2cum
abc
11.5.105 F' = = 90 cm
(b—a)?
abc
11.5.106 |F| = = 60 cM, JINH3a paccenBaroIas
(a —b)?
abc
11.5.107 F = ~ 8,9 cm
(a + b)?
11.5.108 H = h(M + 1) = 5 um
11.5.109 (= V2 +a?sin? o = 10V/7 e & 24,6 cu
a CoS &
hL
11.5.110 H=—=5MuM
f
al\
11.5.111 2 = — =10 MM
f
4F (1 — 2 —
115112 o= A zcose) 2-V8 o 51,3 cu
2cosa — 1 V3-—1
(A
11.5.113 d=D (1+ —) = 10 cm
( f(f=4)
1151L4£>2f<h+£>=4m0M
b b
11.5.115 r=R|-—-—1)=1cm
f a
115116 a— 2D g,

T2 —d—2f
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2(01 + l9) 0145

11.5.117 |f] = 12 190 cu
(6 — L)
11.5.118
11.5.119
oL
11.5.120 D — ?T Y d=26wu

11.5.121 D =Y D;

11.5.123 b= F, + F)
11.5.124 b= |F| — |F|

11.5.125 L =4F

1 1

11.5.126 D = — + —
F i Fy

11.5.127 [leiicrBuTebHOEe m300parkeHne OyIeT HAXOAUThCs CIIpaBa OT BTOPOIl
JIMH3BI Ha paccrosann F/3, yeennaenne r = 2/3

11.5.128 /leiicTBuTesbHOE n300parkeHne NCTOUYHIKA OY/JIeT HaXOIUThCsl Ha pac-
crosinun fo = 30 cM cripaBa OT paccenBaOIIeil JTMH3bI

_ Al _ A o
11.5.129 f = =R
11.5.130 f = (= Dlfl _ (h=L)f

Rl -A+L A+ oL

11.5.131 b=2f—a

2
11.5.132 b=2f + I o5 en
a
b
11.5.133 M = 7= 1,5

11.5.134 Ha paccroguun F'/2 cieBa OT MJIOCKOCTH JIHH3BI
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11.5.135 D = —8/3 gurp
11.5.136 AD =4 nurp
11.5.137 11 u 20 cm ot a3

11.5.138 k + 1, upejMeT HY»KHO pasMeCTUTL OJIMKe K JIyle, YTOObl MHUMOE
n300pazkeHne MpejiMeTa pacro/iarajoch Ha PACCTOSHUN HAWIYYIIEro 3peHus

o(d— f)?
11.5.139 D = ~ 5
df(df + f6 —do) P
fd fd
11.5.140 6 = — ~ 2,2 MM, n300parKeHue CMeIIeHO B
d—DIfdi—f d—f
CTOPOHY XPYyCTaJINKa,

11.5.141 D =222 _ 30y
I

|Fy| R

1

115,143 =L —-F =5cum

11.5.142 r = = 0,25 cu

11.5.144 F' = o rjie n — MoKa3aTe b MPEeJOMJICHUS BO/bI
n

2hc
11.6.13 T = —
3k
PA
11.6.14 r =
" 4mtnhc

d [P\
11.6.15 R=—/— =0,8-10°m
4V hen

4 E
11.6.16 p=—(1+p)— =5-10IIa

7d? TC
2P
11.6.17 F = 20980 _ 0 05
C
he/X — Ape

11.6.18 ¢ =

=0,75B
e
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11.6.19 A e L 1 0.6 5B
-0, BBIX — ~ v ] = Y03
GV
he 1 1
11620 (=—— [ = —— ) =15-10"2
Ele] (A Ao> ’ !
he/d — A
11.6.21 D =d+ 4L C/—=1,4MM
elU
11.6.22 A\ — 125 A: Ay —=239-10°2 A
11.6.23 a) p=06,6-10"2" kr-m/c; W =1,24-10" 5B

6) p==6,6-10"*" kr-m/c; W =1,51-10%5B

11.6.24 N = N, -2t/
11.6.25 1,41
11.6.26 Ny = 6 - 10 moup !
T
11.6.27 T = — = 5738¢
log, (1 — cuit
2 NAmW
h
11.6.28 E= 2" o7 1012 1
Ale]
11.6.20 1= VAl _ o5 0a
hc
11.6.30 N = : ~71-10
100%  hc ’
11.6.31 Q = G (he Al ~1,2-1071 Kn
el \ A
4dmeghre
11.6.32 Npax = ———— (A — Xo) ~ 4,3 - 10°
62/\1/\2 ( ! 2)
h
11.6.33 Ay = C  A~57-10wm

he/ X — |e|lU
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Ao
11.6.34 Ay = Uy — Ud) ~ 0,65
Wi wACHLL M

11.6.35 ~6-10"%c!
11.6.36 N =2-10%

11.6.37 voy ~ 4,3 - 10"
11.6.38 3 =4

11.6.39 ppax =~ 6e — 25 kr - M/c
11.6.40 N ~ 500

11.6.41 vy ~ 1,65 - 10° m/c
11.6.42 v~ 4-10" I'n
11.6.43 A, =253B
11.6.44 E,.=15,95B
11.6.45 v =10"TI'n

11.6.46 v = 10" I'n

11.6.47 S =5,5-10* M2

1 [2m.AE

11.6.48 B=—. |—o—2
2er 14—

M

11.6.49 =~ 23 mun

11.6.50 2,3-10~"

11.6.51 p=3,6-10"2 kr-m/c
11.6.52 V ~ 1,43 -10" m/c

11.6.53 V ~ 1071 m/c
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11.6.54 A =5,5-10""m
11.6.55 Vj~ 1 e
11.6.56 m ~ 1,4 xr
11.6.57 E < 300 B/m
11.6.58 m~12r
11.6.59 ~ 1 mun

11.6.60 5 M»sB

11.6.61 F ~4,2-10" Ix
11.6.62 m =~ 3,2 kr
11.6.63 ~ 18,63 M»B
11.6.64 m ~ 10% kr; Am = 0,92 kr

mUQ’I“

—— =4-1008K
akle] 5

11.6.65 (yups =

11.6.66 A~ 124-10"" m
11.6.67 A, = 2.83B

11.6.68 n = PA ~1,3-1078u3
hc

11.6.69 )\ = 330 nm
11.6.70 v =4,1-10% I'g
11.6.71 npi, = 3

_ 507hc
e

11.6.72 P

11.6.73 E=—% ~881-107% JIx
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11.6.74 sina =~ 0,77

P\
11.6.75 = — 2
" \ 471the?n M

11.6.76 C ~ 2,7xkBr/m?

2(ht — Eyon
11.6.77 v ~ \/ v ~ 7,6 -10° m/c
m

11.6.78 Ha 5-1071° % mau na 1c¢ 3a 10000 jer

11.6.79 (o = c/(AV)? — (AL)?

11.6.80 0,2 M

11.6.81 v =

1 — 2 Qa2
11.6.82 Eo—f\/ psin"a

3 2
11.6.83 p =0, <1+\/4+l2>
C

11.6.84 v = 0.5¢c

11.6.85 | moC” L W W+ 2moc®)
.6. v =c — | —): p=— « (Wi + 2mgc
moc? + Wy  P= 0

11.6.86 v ~2,9-10° m/c
11.6.87 v =2,75-10% m/c

11.6.88 Upax = 2,6 - 108 m/c

h V1= 32
11.6.89 A= — . F_ 2,710 u
moc 1 —+/1— [

1
11.6.90 p = E\/WK(WK + 2moc?); Wi = (Wit2moc?)—cy/2mo(Wy + 2moc?);

|4 1
= = My =—+/2 We+2 2
v C\/WK+2moc2’ 0 c\/ mo( + moC)
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