10 kaace (12)

3ananue 1. «PazMuHKa»

Hannoe 3a0anue cocmoum u3 mpex He C8A3aHHbIX MexcOy cOOO0U 3a0ay.

o M
1.1 Kamymek 6pocmin ¢ HavanbHOH ckopocTeio V, =15— moxa yrimom & =30° k ropusoHTy.
c

UYepe3 Kakoil IMPOMEXYTOK BPEMEHU OH OKaxeTcs Ha BbicoTe N, =25 m7? A depe3 kakoi

IIPOMEKYTOK BPEMEHH OH OKaxeTcs Ha BeicoTe h, = 50 m ?
ComnpoTuBiIeHnEM BO3TyXa IPeHeOpeyb.

N M
YckopeHnne cBOOOTHOTO MAJIeHUsI CYUTANTE paBHBIM ( = 9,8—2
c

1.2. Tlpu TpPOXOXKICHUM 3IIEKTPHUUECKOTO0 TOKAa Yepe3 JaMIIOUKY
HaKaJIMBaHUS, €€ HUTb pPa30rpeBaeTcs, IO3TOMY H3MEHSETCs
AIIEKTPUYECKOE CONMPOTHUBIIEHHE. B HEKOTOPBIX clydasx MOXKHO
CUMTaTh, 4YTO CHJA DJIEKTPUYECKOIO TOKAa dYepe3 JIaMIIOUKy
INPONOPLMOHATIbHA KBAJAPAaTHOMY KOPHIO M3 HANpsOKeHHUsS Ha HeHl

| =a/U (a - wusBectHBIi KOd(ddumment). Takywo TaMIIOuKy

COCIMHUIIN ITOCJICA0OBATCIBHO C PE3UCTOPOM IMOCTOAHHOI'O COIMPOTHUBIICHUSA RO " IIOAKIOYUIIN K

UCTOYHUKY NocTossHHOTO HanpsbkeHust U ,. Halinqute cuny Toka B nenu. Iloctpoiite mpuMepHsbIii

l"pa(bI/IK 3aBUCUMOCTH CHUJIbI TOKA B LCIIH OT HAIMPSXKCHHUA HCTOUYHHKA.

1.3. B 1ByX BEepTUKAIBHBIX MWJIMHIAPUYCCKUX HACATHHO TEILIOM30JUPOBAHHBIX
COCy/ZIax HAXOIUTCS Jie[ MpU TeMmreparype IuiaBieHus. Jlen HaXOmUTCs B HIDKHEH
YacTH COCyJa W 3amoyHAeT ee. Macchl Jiblia B COCY/Aax OMWHAKOBBI M PaBHBI M.
[Tnomians mHA OMHOTO COCyAa paBHa S, a BTOPOro B JBa pasza Oosblie. Kakomy
cocyay HEOOXOIMMO COOOIIUTH OOJbIIee KOTMYECTBO TEIUIOTHI, YTOOBI PACILIIABUTH

BECh, HaXOISIIUIACS B HEM Jien? HaliuTe pa3HOCTh 3THX TEIJIOT.

TernnoeMKOCTIMHU COCYZIOB U TIOTEPSMU TEILJIOTHI B OKPYKAIOIIYIO CpeLy MPeHeOpeyb.

Bce tabnuunble hHU3MYecKrue XapaKTEPUCTHKH JIba U BObI, KOTOPHIE BaM MOHAI00STCS
(MUIOTHOCTH, YACTbHBIC TEIUIOEMKOCTH, YAEAbHas TEIJIOTa IUIABJICHHUS M T.JI.) CUUTAWTE

N3BCCTHBIMU.




3aganue 2 . «Tpyo6a geao»
Beudy 2pomo3okux eviparxcenuii, Cmpeduarouuxca npu peuieHuu Imoil 3a0aqu,
pekwuem)yemc;l np0u330()umb npomeafcymoquble YUCJICHHblIC pacuembl.

Bo Bpems XO010JHOM MOpPO3HON 3HUMBI Y
(kakue Temeph CIIydarOTCs PEAKO) IMoYBa H o
npomepsia Ha Tiyouny 2H =2,0u. Ha

rnyoune H =1,0n nexur mennas tpyba f--p------------------
mmuHOM L =10Qm , pamuycom r =0,20Qu |«

U TtommmHOM creHok h=5,0Qum, 1o

KOTOpPOH OOBIYHO NPOTEKAET XOJOAHAs
Boga. Ho 3muMa okaszamach oueHb MOPO3HOH M Boaa B TpyOe 3amepsna. Temmeparypa jibaa B
TpyOe u mpomepsiiei nmoussl paBHa [, =—10°C. Jlng BocCTaHOBIEHUS BOJOCHAOXKEHHS OBLIO

pEIIeHO OTOrpeTh TPYOy IEKTPUYECKHM TOKOM. [ 3TOro Mexxay ee KOHIIAMU TTOAKIIIOYMIIN
UCTOYHHUK MOCTOSTHHOTO Hanpshkenus U = 2208 .

1. IIpenebperast MOTEPSMH TEIUIOTHI B OKPYKAIOLIYIO Cpeay, HaliAuTe BpeMs 7, 32 KOTOPOE BeCh
nen B Tpybe pacraer. IlnotHocTs sbma P, =900ke /u°, yhenmbHas — TEMIOEMKOCTH
c,; =2100xc lke2pao, ynenbHas Tternota miaBnenus A, =330kJorc /ke. TernoeMKocTbIO

TpyOBl MOXHO mpeHeGpeub. YaensHoe conpoTusienne menu y,, =1, 7010°0m [t . Cunraiire,
9TO BOJA B TPYOE 3IEKTPUUYECKUI TOK HE IIPOBOJIHT.

2. Bokpyr TpyObl — XonoHas mo4sa, koropas cocrout Ha [ =0,10 mo oObemMy U3 JIbaa U Ha
1-4=0,90 mo o6bemy u3 mecka. Yacts @ =0,50 TemaoBoi MOIIHOCTH, BBIACIAIONICHCS B

TpyOe, TpaTUTCS Ha HArpeB OKPY’KalolleH MOYBbl M IUIABICHHE COJEpXKAIIErocs B HEH JibJa.
CunTaiiTe TEIIONPOBOAHOCTH MEP3JOM IOYBBI HAMHOTO MEHBIIEH TEMJIONPOBOJHOCTU
OTTasABIIEH IIOYBBI.

3a kakoe BpeMs I, pacTaeT Bech e B TpyOe? Kak 3aBucUT OT BpeMeHu t paauyc mumHapa X,
B TIpejiesiax KOTOporo otrasia mousa? [locTpoiite mpumepHsbiii rpaduk 3aBucuMoctu X(t) .
[TnoTHOCTH mecka  paBHa 0, =2500¢ [, yAelbHas  TEIUIOEMKOCTh mecka
c, =840 o Ixe Lepao .

3. 3amepsmias moYBa HE MPOBOAMT SJICKTPUUECKUN TOK, HO KaK TOJHKO IMOYBA OTTAMBAET, OHA
CTAHOBUTCS HEMIOXMM IMPOBOIHUKOM C YJEIbHBIM compoTusienueM ), =2,0010*Om [ . Kax

3aBUCHT CONpOTHUBIIeHHE R oOTTasBIIEH MOYBEI OT BpeMeHH t?

Bynem cumrtarh, YTO TEIUIOTA, BBLACISIOIASICS B TIOYBE, UJICT TOJIBKO HA HArPEeB CaMoOW IOYBBI
(ae Ha TpyOy). Haiinute NOMOIHUTENBHOE KOJMYECTBO TEIUIOTHI (IIOMHMO TOTO, KOTOPOE
BBIJICTSUIOCH B TpyOe), BBIACIHMBIICECS B IMOYBE 3a BpeMs [, TOCIE BKIIIOYEHHS HMCTOYHHKA
HanpspkeHus. CauTaiTe, 4TO BOJa B TPYOE DIICKTPUICCKHUI TOK HE TPOBOIHMT.

4. Ecnu mouyBa OTTaWBaeT /10 HIDKHEW TPaHUIIBl «MEp3JOThI» Ha riayomHe 2H , mpomcxomut
«3a3zeMJICHHE» M DJIEKTPUYECKHI TOK MepecTaeT Teub Mo Tpyde. Ompenenure MaKCUMalbHBIN
paguyc TpyOBl I, , KOTOPYIO €IlI€ MOKHO OTOIPETh <AIEKTPHUUECKHM METOJOM». 3a Kakoe

BpeMsl T, 3TO IIPOU30iaeT?



3ananue 3. «KoJJ0HHA AaBTOMOOWICIH»

B nmanHoif 3amaue paccMmarpuBaetcs psa d3P(HEKTOB, CBI3aHHBIX C JIB)KEHUEM KOJIOHHBI
aBToMOOWIeH. byaeM cuuTaTh, YTO BCE BOJUTEIM CTPOTO COONIOMAIOT MpaBWja JBMKCHUS U
JTaHHBIC UM YKa3aHus, 00NaJaroT OTMEHHBIM TJia30MepoM. Bce aBTOMOOWIM OIMHAKOBBI, TIPH
ONKMCAHWN WX JIBMOKCHHS WX MOXKHO CUMTATh MaTepUAIbHBIMU ToukaMu. I[lox paccrosHuem
MEX1y aBTOMOOWIISIMU OyJIeM MTOHUMATh, PACCTOSHUS MEX 1y BoauTensiMu. KoloHHa cOCTOUT U3
N =50 aBroMoOMIEiA.

Yacts 1. «<Pazron»

Bce aBToMOOMIIH CTOSIT HAa paBHOM pacCTOSIHUM ApYT OT apyra |, =10.m .

=

X

HampaBum oce OX BI0JIb TOPOTH 1O HANPaBIECHUIO IBIKEHHS aBToMoOu e, Havano orcuera
COBMECTHUM C TTOJIOKEHHUEM TTEPBOTO aBTOMOOHIISA.
Komnona Ttporaercs ¢ wMecra. Kaxnplii aBTOMOOWIb pasroHSETCS C TOCTOSHHBIM

M KM .
YCKOpEHHEM 8, = 2,0—2 , JOCTUraeT CKOPOCTH V, = /2—— U Jajbllle JBUKETCS C IOCTOSSHHON
c yac

cKkopocThio. IlepBblii aBTOMOOMIIb Tporaercs B MOMeHT BpemeHu t =0, kKaxaplii cienyromui
HAYMHACT JBIKCHUE, KOTJa PACCTOSIHHE JO BIIEPEAM HAXOJSAIIETOCS] aBTOMOOWIIS CTAHOBUTCS
paBHbIM |, =35u .

1.1. TToctpoiite rpaduku 3aBUCKMOCTH CKOPOCTEl M KOOPJIMHAT MEPBBIX TPEX aBTOMOOWIEH OT
BpeMeHH 3a nepBbie 30 CeKyH T IBUKCHUS.
1.2. Haiinute paccrostHue |, MeXIy COCeZHMMH aBTOMOOWIISIMH B XOJA€ IBHXKEHHS BCei

KOJIOHHBI.
1.3. Haiigure oOmryro IIUHY KOJOHHBI, KOT/Ia YK€ BCE aBTOMOOWIIM JBHKYTCS C IOCTOSHHOMN
CKOPOCTBIO.

1.4. Korna KojloHa TPOTAETCsl C MECTa BAOJb HEe MPOOeraeT <« ®BOJHA pa3psbKeHus». OnpenenuTe
CKOPOCTB 3TOU <«BOJHBI»

Ilpeocmasvme cebe, umo asmomoouIU CMossm 00CMAMO4UHO OAU3KO Opye K Opyey, Ko20d
mpozaemcs 04epeoHol Ad8MoMoOULb, pACCMOoAHUE OM He20 00 Cedyouje2o HauuHaem 3amMemHo
yeenuuusamocsi (6 smom mecme KOIOHHA Hauunaem pacmseusamvcsi). I100 ckopocmoio 80iHbl
«paspsadfceHus» ciedyem NOHUMAMb CKOPOCHb, ¢ KOMOPOU O8UNCEMC Ma MOYKA KOJIOHHbL, 00
KOMopot 0ouilna obiacms ee pacmsdiceHusl.

Yacth 2. «OCTaHOBKA»
HOCTyHaeT KOMaHJIa OCTAaHOBUTH KOHOHHy. Ka)i(l[hlﬁ aBTOMO6I/IHB TOpMOBI/IT C IOCTOAHHBIM

M
yckopenueM @, =—4,0— . Bo BpeMs TOPMOKXEHMs C3a[u aBTOMOOMJIS 3arOparoTCs JIaMIIOUKH
c

«CTON-CUTHAJIa», MO3TOMY BOJHTENb CIEHYIOIIETO aBTOMOOMIS MMEET BO3MOXKHOCTH HAadaTh
TOPMOJKEHHUE Uepe3 HEKOTOPBIi IPOMEKYTOK BPEMEHU T, .

2.1 Yemy nomxeH ObITh PaBEH 3TOT HPOMEXKYTOK BPEMEHH (MEXKy HaualaMd TOPMOXKEHUS ABYX
CTIEAYIONIMX APYT 3a IPyroM aBTOMOOHIIEHT), 4TOOBI K MOMEHTY OCTAHOBKH PACCTOSHHEM MEXKIY
HHMMH CTajo paBHbIM |, =10m ?

2.2 Bo BpeMs TOPMOKEHUS BJIOJIb KOJIOHBI MPOOETaeT «BOJHA CxkaTus». OmnpenenanTe CKOpOCTh
ITOU <BOJIHBI».
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3ananue 1. «PazMuHKa»

Hannoe 3a0anue cocmoum u3 mpex He C8A3aHHbIX MexcOy cOOO0U 3a0ay.

1.1 Ha nHo cdepsl paguyca R nHacweimanu ropets necka. Onpenenure, rie
OyoyT HaXOAWTHCS MECYMHKH, eciau cdepy NPUBECTH BO BpalleHUE
BOKPYT BEPTUKAIBHOM OCH C YTIIOBOW CKOPOCThIO & ? TpeHue MeCUnHOK O
chepy u MexIy coOOi CUMTaTh OYECHb MAJIBIM. YCKOpPEHHE CBOOOIHOTO
nagcHus g .

1.2 ]IBe TOHKHE OJHOPOJHBIE OJIMHAKOBBIC JIOCKH BEPXHUMH KOHIIAMU
MPUKPEIUVIEHbl K HEMOJBM)XHOM TOPU30HTaIbHOW Tiankoil ocu O.
Macca kaxmgoi gocku M, ee mmHa L =10m. Mexnay aockamu Q
nomecTuy mwmHap maccod M = 042m u pagnycom R= 020m Tak, l?
YTO TOYKHM KAacCaHWS IWIWHIAPA M JOCOK MOMAJM TOYHO B CEpPEIUHY

nocok. Ilpu xakoMm ko3P dUIIMEHTEe TpEeHUs [ MEXAY NUIUHIpPaAMH U

JIOCKOH cucTema OyJeT B paBHOBECHU ?

1.3 Tlo ToHKOMY 3aKperyieHHOMY KOJbIly pamuyca R, mimockocTh
KOTOpPOTO TOPU30HTANIbHA, MPOTEKaeT TOK cuioil | . Boons ocu konbia
pacrioyiokeHa TiajKasi BepTHKaJIbHAs HEMarHUTHAsI CITHIIA, 10 KOTOPOU
13 OCCKOHEYHOCTH BHHU3 CKOJB3HT HEOOJBIIOE TOHKOE IMPOBOJSAIIEE ——c:lvfz)

KOJICYKO Macchl M ¥ paamyca [, CONpOTHBIEHHE KoToporo R .

[Tokakute, urto Ha OOJBIIUX paccTosHusAXx 2z (z>>R) or menrpa z
KOJIblla ¢ TOKOM MOAYJIb BCKTOpa MarHuTHOH WHAYKIOUU Ha €ro OCH

a . o
3ajaercs BeIpakeHueM B(Z) =—;, roe @ - HEKOTOPBIH pa3sMEpHBIi

vl

N\ =

koa(durment. Haitnure 3nauenue 3toro kodddunuenra. Onpenenure
3aBUCUMOCTh CKOPOCTH TMajeHus Koyieuka U(Z) Ha OOJIBIIMX

paccTosiHUAX OT Kousibla. CompoTHBIIEHHEM Bo3Ayxa mpeHeOpeub. CuuTaiiTe, 4TO JBHKEHUE
KOJIEYKa MPOMCXOIUT C YCKOPEHHEM 3HAUUTEIIbHO MEHBIINM YCKOPEHUS CBOOOJHOTO IMaJeHHS
g . UHOyKTUBHOCTHIO KOJIEUKa MpeHeOpeyb.

3aganue 2. «['paBUTAIMOHHBIA TU0JIb>

XOpOH_IO HU3BCCTHA U U3YUCHA TaKasd CUCTEMaA 3apsAa0B KaK 3H€KTpH‘ICCKHﬁ JUIIOJb.

Mb1  Oyaem  paccMmaTpuBaTh +q -
CHCTEMY,  COCTOSNIYHO M3 JIBYX C
HEOOJIBIIMX IIApUKOB, Macchl M ©  +m tm

HMCIOIIUX MOCTOSAHHBIC DJICKTPUYCCKUC 3apsAabl — PABHBIC 11O BEJIIMYUHE U ITPOTUBOIIOJIOKHBIC I10
3HAKYy. + g 1 —(Q, HaXOIIMEC Ha KOHIAX KECTKOTO0 HEBECOMOI'O M HEHPOBOIAMICTO CTCPKHS

uHOoM | .
['paBUTALMOHHBIM  <IHIIOJIEM> l
Oyzem Ha3bIBATh AHAJIOTUYHYIO  +m +m
CHCTEMY, HO HE HECYIIYIO DJICKTPUUECKHUX 3apSI0B.
IIpu paccMOTPEHUH DIIEKTPUYECKUX B3aMMOIEHCTBUM MPAaBUTAMOHHBIME CHJIAMH MOYKHO
npeHeopeyb.




Cobarooatime «3aKOH COXpAHeHUsl NOPSAOKA MALOCHU»!

3.19 DIEeKTPUUECKUI JUTIONE HaXOJIUTCA Ha +0 R :
¢uxcupoBanHoM paccrosiuud R (R>>1) ot Toueunoro @ o o
3apsaa Q. Onpenenure  CyMMapHyl0  CHILY,

JICUCTBYIOIYIO HA DBJEKTPUYECKUM HUIOJIb CO CTOPOHBI 3apsikeHHOro tena. Ock aumosns
HarpaBjeHa Ha TOYEUYHBIN 3apsij.

3.AI' 'paBUTaLIMOHHBIA [AWUIONH HAXOIUTCS Ha m, R m |
¢uxcuposannom paccrosuuu R (R>>1) or @ @ @
IIEHTpa  MAaCCHMBHOIO  Iapa,  Macchl M . It
Onpenenure CyMMapHYIO CUITY, JEUCTBYIOIIYIO Ha 3JEKTPUUYECKUN JMIOIL CO CTOPOHBI IIapa.
Och nUnoJisi HarpaBJIeHa Ha IIEHTp 1Iapa.

3.29 IlycTh Teneph HEHTP AIEKTPUIECKOTO JTUITONS

3aKperieH, HO caM JUIONdh MOXET BpamaTtbes 0 R ‘_—:ﬁe\

BOKpYr Touku kperuieHust O. Omnpenenure nepuon @ Q—-if"() }

MaJbIX KPYTHJIbHBIX KOJI€OaHUM AUIIOIS. -q

3.2I' Tenepp 1EHTP TPABUTAIMOHHOTO MO m

3aKPEIUIeH, HO CaM JMMONb MOXET BpamlaTbCd gy 0 R L __,...,—-@\
BOKpyr Touku kpemneHus O. Omnpenenure mM 2

NEepUOJT MAIBIX KPYTUIIBHBIX KOJICOaHUN AUTIONS.
OneHuTe YUCIEHHON 3HaYeHUe 3TOT0 MepUoa, Ul IPaBUTALIMOHHOTO U0, HAXOSAILErocs y
MOBEPXHOCTU 3€MJIH.

3.30 DneKTpUYECKUI IMIONb JBUKETCS BOKPYT HEMOJIBHIKHOTO
3apspKeHHOro mrapa (dJeKTpudeckuit 3apsa Q), Tak dYTo UEHTP e—
JIMIIONSI OTHKCHIBA€T OKpY:KHOCTh pagumyca R (R>>1), a oce

JUIIONS BCE BpPEMSI HallpaBJieHa K LIEHTPY LIapa.
Paccuunraiite mepuoa oOpamieHus JUTOIs.
PactsayT unm cxat nunoins? Onpenenure CHITy HaTSHKEHUST CTEP KHS TUIIOJIS B IIPOLecce

TIBYDKCHUS.

3.3r I'paBUTAlIMOHHBIN  «IUMOJB»  JBUXKETCS  BOKPYT

HETIOJBI)KHOTO  IIapa Maccel My, TaKk YTO LEHTP U0

OIUCHIBACT OKPYX)HOCTh paguyca R (R>>1), a ock aumons Bce
BpEMsI HalpaBJIeHa K IIEHTPY IIapa.

PaccuuTaiite mepuo/ oOpalieHus: Tunods.

PactanyT mnm cxar aunoins? OnpeaennuTe Cuity HaTsSDKEHHUS CTEP)KHS TUIOINS B Iporecce
JIBDKCHUSI.




3aganue 3. «Pa3psaka KoHJaeHcaTopa»

1. Ouennrte Bpemsi T pa3psIKH KOHIEHCaTOopa eMKocThio C B IIeTH, W300paKEHHOW Ha

pUCyHKe, mocie 3amblkaHus kimoda K. ConpoTusienue
pesucropa R. Hawanpubiii  3apsin c“q KOHJIEHCaTopa 0y -
Kaxkoe KOJINYECTBO TETUIOTHI Q ’ BBIJICTIUTCS TPU 3TOM
Ha pesuctope? Hapucyiite K |:|R CXEMaTHYECKUI
rpapuk  3aBHCHUMOCTH  3apsiia  Ha KOH/JIEHCATOpe oT

BPEMEHH.

Buvi yoeounucw, umo paszpsaoka konoencamopa npoxooum He no JuHetHomMy 3akony. Taxue
3aBUCUMOCIU  CNOJCHEE NOO0OAIOMCA  AHANU3Y, NOIMOMY HACMOAWUL DUIUK-MEeOpemUK
pewun obnecyums cebe JKHCU3Hb U paA3padbOmMams YCMpoUucmed, 8 KOMopvlx MoK paspsoKu
ocmaemcs nocmosinnum (npasoa, npu 5mom OH He NoOyMan 00 IKCNEePUMEHMAmopax,
KOMOPBIM, 803MONCHO, NPEeOCMOUm peanusosvieams e2o udeu). /anee eam npeocmoum
APOAHATUZUPOBAMb IMU <IK30MUYECKUEe CNOCOObl Pa3PAOKU.

2. Jlns onTUMM3aAnMU  TIpoliecca paspsAaKH  3apsDKCHHBIM KOHJEHCATOp eMKocThio C
3aMBIKAIOT Ha PEOCTaT, COMNPOTUBJICHUE KOTOPOrO HU3MEHSIOT OT
MakcuManpHoOro 3HaueHust R, mo nHyns. ITo kakomy 3akony R(t)
HEOOXOUMO MEHSTh CO BPEMEHEM COIPOTUBIEHUE peocTaTa, YTOObI
CHJIa TOKa 4Yepe3 HEro OCTaBallaCh MOCTOSIHHOM 3a BpeMs pa3psakKd
KOHZEeHcaTopa? 3a Kakoe Bpemss [ KOHJEGHCATOpP MOJIHOCTHIO
paspsautcs? Kakoe konuuecTBo TeIioTel Q BBLACIUTCS MPU STOM Ha

pesuctope? HauanbHblii 3apsi KoHAEHcaTopa 0.

3. PaccMOoTpuM JTUCKOBBIN KOHIEGHCATOp IEPEMEHHONH EMKOCTH,
dboTorpaduu-3acTaBke K JaHHOW 3amade. Ecim moBopaunBaTh OJWH
JUCK OTHOCUTEJIBHO JIPYroro, TO MPHU 3TOM YMEHBIIAeTCs IIIOMaas S
HEPEKPBITUS IJIACTHH (IUCKOB). Bynem cuuTarh, 4TO 3JIEKTPOESMKOCTD
KOHJIEHCATOpa MPOMOPLHOHAIBHA 3TOH IUIOIIAIN MEPEKPHITUS TUCKOB
S. Kakum o0pazom HEoOXOOWMO TIOBOPAYMBATh IUIACTUHY
KOHJIEHCATOpa JJIsl TOr0, YTOOBI TOK B LIEMH OCTABAJICA NOCTOSHHBIM?
3a kakoe BpeMs I KOHAEHCATOp MOJHOCTBbIO paspsaautca? Kaxoe
KOJIMYECTBO TEIUIOTH Q BBIIENUTCS MpPH STOM Ha pe3ucTope?

HauvanpHelil 3apsx KOHIEHCATOpa (), Ha4aubHast 3JIEKTPOEeMKOCTh (.
ComnpoTusienue pe3ucropa R.

4. byneM choBurath OAHY IUIACTHHY KOHJAEHCAaTOpa <TOPH30HTAIBHO», HE Hapylas
apaJuIeIbHOCTH IUIACTHH U HE U3MEHSIS TUIOIIAIU UX EPEKPBITHS, HO

yBEIMYMBAs ~PACCTOSHHE X Mexay Humu. Kakum oOpasom Sl b=
HEOOXOAMMO MEHATh paccrosHue X(t) Mexay IUIacTHHAMU CO ;|

BPEMEHEM, YTOOBI TOK B IIEMH OCTaBajCs TOCTOSHHBIM? 3a Kakoe =
| ——

BpeMsl 7 KOHJEHCATOp MOJHOCTBIO paspsautcs? Kakoe KomuuecTBoO —
TeroThl Q BBIIENUTCS MpPHU 3TOM Ha peszuctope? HauanpHblll 3apsin

KOHJIeHCaTopa (,, ero HadajubpHas 31eKTpoeMKocTh C,. ConpoTuBieHue pesucropa R.
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3ananue 1. «PazMuHKa»

Hannoe 3a0anue cocmoum u3 mpex He C8A3aHHbIX MexcOy cOOO0U 3a0ay.

1.1 Uuorpa Ha ypokax (pU3UKH JTEMOHCTPUPYIOT IPUOOP, IpeAHA3HAYCHHBIN IS WILTIOCTPAIlUN
TO JI TICHTPOOEKHBIX CHJI, TO JIU YCIOBHI PaBHOBECHSI, TO JIU TPEThEro 3akoHa HeioToHAa.
[Tomorure pazobparbcs!

JUTMHHBIH T1aJ KA METaUINYECKUN
CTEpKEHb MOXET BpallaTbCsl BOKPYT
JKECTKOM BEPTUKAJIBHOW OCH Ha KOTOPYIO —3 )
HacakeH cTepxeHb. [1o crepikHIO MOTYT |
CKOJIB3UTh 0€3 TpeHus 1Ba UUIUHJPA, I,
PacIoJIOKEHHBIE C Pa3HBIX CTOPOH OT OCH

BpaleHus. Maccbl LIMIMHIPOB paBHBI M, U M,. L{mimHApEl cBA3aHBI MeXAy COOOM Jierkon

S

HepacTsDKUMOW  HUThio JiHON | . TlonokeHue IIGHTpa MEpPBOrO CTEPXKHS 3aJacTcs €ro
KOOpAMHATOM X, - PacCTOSHHMEM OO0 OcH BpauicHus. CTEpKEHb pPAaCKpy4MBAIOT O YIJIOBOM
CKOPOCTH G .

ITpr xakoM 3HAYEHMH X, LUIMHIPHI MOTYT OCTaBaTbCs HEMOIBUKHBIMH OTHOCUTEIILHO
BPAIAOIIETOCS CTEPKHS 7

IlepBBlli DMIMHIOP PACHOJIOKWIM Ha PACCTOSIHUM X;, OT OCH BpAlllCHUS U HadaJlH
packpyumnBaTh cTepxeHb. [locTpoiiTe rpaguk 3aBUCUMOCTH YCTaHOBUBILIETOCS MOJIOKEHUSI 3TOTO
LWIMH]PA [TOCIIE PACKPYTKU CTEPXKHS X, OT €r0 HAYaJIBHOT'O IIOJIOKEHUS.

Pa3mepamu IIMHIPOB MOKHO NpeHeOpeyb.

12 JlBa OAMHAKOBBIX  MPOBOJISIINX
HIapuKa, paguychl KOTOPHIX paBHBI I, a
Macchl M, CBSI3aHbI JIETKOW MPOBOASAIIEH
NPYKUHOM KECTKOCTH K, JTMHA KOTOpOM
B HeJe()OPMHUPOBAHHOM COCTOSSHUU paBHA
| (I >>r). Illapuku momemamT B
OJIHOPOJIHOE ANEKTPUUECKOE nouie,

HanpspkeHHocTH E , HampaBieHHON BJOb IPYKUHBI.
Onpenenure aMIUIMTYAy | MEpUOJ KoJeOaHUN IAPUKOB, BOSHUKIIMX MOCIIE BKIIIOUEHUS
AIEKTPUUECKOTO TOJIA.

1.3 MbuibHBII My3bIpb paguyca R, HAXOAUTCS BO BIaXKHOH cpejie, HaBIeHUE BO3AyXa KOTOPO

pasHo P,. M3-3a nuddys3un Bo3myxa dyepe3 MbUIbHYIO IUIEHKY ITy3bIpb MEIJIEHHO CIyBaeTcs.



. AR
Hailinute 3aBMCHMMOCTH CKOPOCTHM M3MEHEHHUS paauyca Iy3bIps A oT ero e paguyca R.

HaiiiuTe Bpems, 3a KOTOpOE paJnyc My3bIpsi yMEHbIIUTCS Ha Manyto BennunHy AR (AR << R)).

Temneparypy Bo3ayxa B My3bIp€ M OKpPY)KaIOIIEH Cpele CUUTalTe MOoCTOsITHHOM. HawanpHas
TOJNIIMHA IUICHKH Iy3bIpst paBHa h,. [loBepXHOCTHOE HaTsHKEHHE MBUIBHOW BOJIBI PaBHO O .

Hcnapennem mieHKH mpeHeopeys.

IMoxckaszka. JIuddy3roHHBIH NOTOK (KOJMYECTBO MOJIEKYJT BO3[yXa, HPOXOISAIINX Yepe3 EAUHHUILY
IUTONIA/IM TUICHKY B €IMHUILY BpeMeHH) ( omnpenensiercs 3akoHoMm duka

An
=-D—, 1
q h 1)

rac An - Pa3HOCTh KOHLICHTpaLII/If/’I MOJICKYJ BO3yXa C Pa3HbIX CTOPOH IJICHKH, h - TOJIIMHA ITIJICHKH,

D - xoadpdunment quddysun (cuntaiite M3BECTHBIM), 3HAK MHHYC YKa3bIBAET, YTO MIOTOK HAMPABIICH U3
CTOPOHBI OOJIBILICH KOHIIEHTPAIMK B CTOPOHY MEHBLIEH.



3anaHne 2. «['a1bBAaHOMATHUTHBIE SIBJICHU

B npeanokeHHoil 3a7aue BaM MPEACTOUT pa3o0paThes ¢ ABYMsI SIBICHUSIMH, CBSI3aHHBIMU
C JIeiCTBHEM MarHUTHOTO TIOJSI Ha AJIEKTPHUUYECKUE CBOMCTBA MPOBOAHUKOB: 3ddexr Xomma u
MarHeTOCOIPOTHUBIICHHE.

Oddexr Xonna - BOBHUKHOBEHUE B MPOBOJHHUKE C TOKOM, MOMEIIEHHOM B MarHUTHOE
10JI€, DJIEKTPUYECKOTO IOJIsI B HAIIPABJIEHUH, IEPIICHIUKYISIPHOM U BEKTOPY IJIOTHOCTU TOKA U
BEKTOPY UHAYKIIMM MAarHUTHOTO TIOJISI.

MarseToconpoTUBIEHUE - HW3MEHEHHE YACIbHOW NPOBOJMMOCTH TNPOBOAHUKA BO
BHEIIIHEM MarHUTHOM TIOJIE.

Kak u3BecTHO, B MeTa/ulaX HOCHUTEISIMH TOKA SIBIISIFOTCS CBOOOIHBIC AJIEKTPOHBI (3apsin
€, Macca M). B oTcyrcTBHe KakuxX J10O0 HAMPABICHHBIX CUJI, ACHCTBYIOIIMX Ha JEKTPOHBI, BCE
HalpaBJ€HUsI JBWKEHUSA TMOCICAHUX PABHOBEPOSTHBI. T.e. DJIEKTPOHbI HaXOIATCA B
OecropsiIoUHOM  JBMKEHMHM MOA0O0HO Mosekyiaam ra3a. COOTBETCTBEHHO [UIsi CBOOOJHBIX
AJIEKTPOHOB MOYXHO BBECTHU TMOHITHE CpPEeIHEN IMHBI CBOOOIHOTO Mpobdera, cpeaHeil CKOpOCTH
Xa0TUYECKOTO JIBIKEHUS M CPETHET0 BPEMEHH CBOOOIHOTO mpobera 7 .

[Tog nelicTBMEM HampaBIICHHOW CHJIBI Ha OECIOPSAIOYHOE JBM)KCHHE SJIEKTPOHOB
HAKJIaJbIBaCTCsl cHcTeMaThdeckoe (apeiidoBoe) nBukeHHEe. B KIaCCMYECKOM pPacCMOTPEHHUU
MPEANOJaraeTcsi, YTo MPU HAIWYUU BHEIIHEH CHJIbI AJEKTPOH YCKOPSIETCS B HAINPABICHUH
JICUCTBHSL CHJIBI B TEUCHHE BPEMEHHU T , a 3aTEM, UCIIBITAB CoyaapeHue (paccesiHue), COBEPIICHHO
«3a0BIBaCT» O CBOCH HANPABJICHHOW CKOPOCTH. DTO MPUBOJIUT K TOMY, YTO AJICKTPOH MEJICHHO
JIBUTAETCSI B HANPABJICHUU JIEHCTBYIOMIEH CHUJIBI C HEKOTOPOU CpeiHEN CKOPOCThIO aperda V.

IIpumeuanue. [{na ynpowenus paccysicoenuti Oyoem cuumamao, 4mo 31eKmpoH obraoaem
NONOAHCUMENLHBIM 3APAOOM.

1. [Ilycts BHyTpM MIpPOBOJHMKA CO3[JaHO IIOCTOSHHOE JJEeKTpuueckoe mone E, .

Omnpenenure CpeHIO CKOPOCTh JIpelda 3IEKTPOHOB Vy, .

[Ipu paccMOTpeHHHM 5SJEKTPUYECKHX TOKOB B MPOBOJAHMKAX YAOOHO IMOJIb30BATHCA
NOHSATUEM TNOJBMXKHOCTU. [lojg nelictBueM cuiibl F  3JIEKTPOH HA4YMHAET JBUTAThCA CO

CKOPOCTBIO V = U/ EE Koaddurnment 4 Ha3pIBaeTCs MOIBHKHOCTHIO.
€
2. Beipasute 4 uepes 3apsi, Maccy deKTpoHa (€ u M) u BpeMs CBOOOAHOro mpobera

3. Cuwnras, 4TO KOHIIEHTpAlMs SJIEKTPOHOB B METajUle paBHAa N, OIpPEIEIUTE CBS3b
MEXY YACIBHON MPOBOIUMOCTBIO U, U IOJBHKHOCTBIO JJIEKTPOHOB L .

[Tepeiiném K HEMOCPEICTBEHHOMY  HM3YYEHUIO
rajJbBaHOMArHUTHBIX SBJICHHH. HyCTb B IPOBOJAHUKEC CO30aHO Y

none E, . Ilpm nomemenun ero B MarHutHoe mnosne B,

JJIEKTPOHBI yXKe HEe OyAyT IBHraTbCsi CTPOrO B HAIPaBICHUH *Ey E

ocu OX. MBI paccMOTPUM JIMIIb CIydYail ¢Jaa6oro moJsi, Koraa —

3T0  OTKJIOHEHME HEeBeNHKo. JI[BmkeHue 3apsgoB B

HanpasineHuun ocu OY mpuBenér K TOMy, YTO Ha TpaHUIE oLk X

MPOBOJIHUKA OYAyT COOMpATbCs OICKTPOHBI, 4YTO B CBOK  7(7)
odepenb BbI3oBeT mnosiBieHue nonst E, (3pdexr Xomma) (cm. Puc.l
puc. 1. DJNEKTPOHBI CUYHMTAIOTCS MOJOXKHUTEIbHBIME). T.K.
MarHuTHOe moje ciaaboe, TO U HampspkEHHOCTh moist E, Taxke Oyner HeOoubIION 1O
cpaBHeHHIO ¢ noneM E, .

4. Ilycts V4 u V, - mpoekuuu IpeiidoBoil ckopoctu anekrpoHa Ha ocu OX u OY.
Beipazute 3TH npoekuuu yepes MoJBUKHOCTh M U cocTapistomue noieid Ey , E, u B,.

[Ipeanonoxum, 4To KakuM-1u00 oOpazoM ymaércs m30exaTh HAKOILJICHHUS 3aps/lOB Ha
rpanunax obpasua (Hampumep, oOpasen OeckoHeueH Baosb ocu OY, nmubo BHoib 3TOi ocu



IPHJIOKEHO BHEIIHEE 10JIe, IOIHOCThI0 KOMIIeHcHpytomiee noie E, ). B atom cinydae ynensHas
MMpOBOANMOCTD 06pa3ua YMCHBIINUTCA. OTO U eCTh MaraeToCONpPOTUBIICHHUEC, KOTOPOC MPUHATO
oO,-0 _Ao

UO UO
5. B nameit Mmogenu MpoBOJHMKA MarHETOCONPOTHUBIICHUE TPUBOJAUT K OTHOCUTEILHOMY

XapaKTCpU30BaTb OTHOCUTCIIbHBIM U3MCHCHUCM y,Z[GHBHOﬁ MpoOBOANMOCTHU

. Ao y
YMEHBILICHUIO YIECIbHOU POBOAUMOCTH —— = (,UBZ) . Onpenenure ) .
JO

Ilpumeuanue. B Oanvuetiuwem cnedyem npeHebpecamv GeIUUUHOU (,uBZ) 6 cmeneHu
bonvweti yem y .

6. [Tox kakum yriiom @ k ocu OX Oynmer HampasiieHa ApeidoBasi CKOPOCTh SJEKTPOHOB?

Ecnu mo3BonuTh 3apsgaM HaKaljauBaThCS Ha TpaHMIAX 00pasia, TO O4YeHb OBICTPO
YCTAHOBUTCSI paBHOBECHOE 3HadeHue nons E,, nmpu koTopom mpekpaturcs Tok Baoiab ocu OY.
bynem, nnst mpocTtoThl, XapaktepuzoBaTh 3(dekt Xomra Oe3pazMepHO mocTtossHHOW H
KOTOpask ONPENeNsIeTCs] U3 COOTHOLICHHUS:

E, =H/B,E,.

7. Onpenenure NOCTOSTHHYI0O H B TaHHOW MOJEH MPOBOTHHKA.

8. Ilokaxxure, 4yTO BO3HMKaOILEe B pe3ynabTare 3pdekra Xowta noae E, momaHocTsio
«YHUYTO’KAET» MarHeTOCOMPOTUBIICHHE.

Taxkum o0pazom, npu aHanuse IIPOCTEUILIEH MOZEIHN IIPOBOJHUKA
MarHeTOCONPOTHBIICHUE HAOIFOIACTCS TOIBKO MPH ONPEICTIEHHBIX (MCKYCCTBEHHBIX) YCIOBHSIX.
Eciu He kommeHcupoBath mnoie E,, 1o as¢pdexr Xomia NpuUBOAUT K HCUE3HOBEHUIO
MarHeTOCOMPOTHUBICHUS.

OpHako B peaibHbIX MPOBOJAHHUKAX, MOMEIIEHHBIX B MAarHUTHOE I0JIe, 3TH JBa 3P deKTa
CYIIECTBYIOT OJHOBpeMeHHOo. Jlisg Oonee TOYHOTO pacuyera HEOOXOAWMO YYHUTHIBATH
pacmpeneneHue JJIEKTPOHOB MO CKOpocTsM. CKOpoCcTh OecrnopsJoYyHOro JBUXKEHUS HE
OJIMHAKOBA y BCEX AJIEKTPOHOB, T.€. HE OJUHAKOBO BpeMsi CBOOOIHOTro mpobdera, a 3HAYUT H
pa3Iu4Ha MOJIBUKHOCTD.

[TonpobHoe onucaHue 3TUX SABJICHUHN KpaiiHe Mpo0IeMaTHYHO OCYIIECTBUTh y4eHUKY 11
kjacca. OJHAaKO B caMOM IIPOCTEHIEM ciy4yae pa3uyde B IMOJABIIKHOCTSX MOXHO YUY€CTh
cieayommM ob6pazom. IlycTb B TpPOBOJHHMKE CYIIECTBYET JBa THMA 3JEKTPOoHOB. Mx
KOHIIGHTpanus onxuHakoBa (N, =N, =N), a MNOABWXHOCTH OJHMX B JBa pasza OoiblIe

HOABWOKHOCTHU IpYTuX (L = U, M, =2, =2).

9. Onpenenute ynelbHY0 IPOBOAUMOCTh J, B TAKOW MOJAENIH B OTCYTCTBUE MarHUTHOTO
HOJIS.

B npoBoxnuke co3naercs none E, . [IpoBognuk momeniaercs B MarautHoe mone B, .

10. Onpenenurte BO3HHKAWOLIYIO B pe3ynbrate 3(dexra Xoiuta HampspKeHHOCTh E, .

Omnpenenure Takke NOCTOSIHHYIO H .
11. IlokaxuTe, YTO B TAaKOH MOJAENTH MAarHETOCONPOTUBIEHHE TIPHCYTCTBYET W

Ao
—=0 EQ,UBZ )y , TIe ) UMeeT 3HaueHHe, YXKE IOJydeHHOE BaMH B NMyHKTe 5. Ompenenure
0

3HAYCHHE TTOCTOSIHHON O .
12. KadecTBeHHO OMUINIHTE, KAaK OYAYT ABUTATHCA SJICKTPOHBI KaXIOTO COpPTa B
npoBogHuke. Ilog kakumu yriamu a; u @, k ocu OX Oynyr HampasieHsl UX JApeidoBsle

CKOPOCTH?

10



3aganue 3. «QO0pazoBaHue 00.J1aK0B»

THocoorcutl nemnutl denv HauuHaemcs ¢ Oe3obaauno2o ympa. Yacam k oounnaoyamu Ha Hebe
NOABNAIOMCS 1ecKue DeloCHedCHble 001aKa, K 00edy noumu ece HehOO OKA3bI8Aemcsi NOKPLIMbIM
OonbUUMU KYUe8bIMU 00IaKAMU, KOMOpble 3amemM He peOKo NPespaujaromes 8 2po3osbie.

B oOaunnoii 3a0aue sam npedcmoum paccmompemv HPOCMYIO MOOelb 00pa308aHUs.
0011aK08, OYyeHUMb Napamempvl AMmMochepuvl, NPuU KOMOPLIX HAYUHAemcs: 00pasosanue 001aKos,
OYEHUMDb 8bICOMY, HA KOMOPOU NOAGIAIOMCI 001AKA.

CoyHeYHBIC TyYd MPAKTUYECKU 0€3 MOTJIOMICHUS TMPOXOIAT Yepe3 aTMOC(HEpHBIN BO3IYX
U TPAKTUYECCKH TIOJHOCTBIO TIOTJIOMIAIOTCS TOBEPXHOCThIO 3eMid. [losTomy BO3myX Yy
MOBEPXHOCTH OKAa3bIBACTCS TEIUJIEE, €r0 TEMIIepaTypa YMEHBIIAETCS C BHICOTON Z .

Yacrtp 1. CTanmonapHas atmocdepa.

CHavana paccMOTpPUM  CTALlMOHAPHYK aTtMocdepy, TO €CTb paclpeleneHue
TEMIIEpaTyphl, HaBICHUs W IUIOTHOCTH BO31yXa II0 BBICOTE HE H3MEHSIOTCS C TEUYECHHUEM
BPEMEHH.

Bynem cuutath, 4To TemmepaTrypa Bo3ayXa JMHEHHO YObIBAeT C BHICOTOM:

T(2)=To(1-az), ()

rae T, - TeMnepaTrypa y IOBEPXHOCTH 36MJIH, @ - HOCTOSHHBIN MOJIOKUTEIbHBIN ITapaMeTp.

1.1 Wcnons3ys dpopmyny (1) onmpenenure, Ha KaKO# BBICOTE TeMIeparypa yobiBaeT Ha 1°.

1.2 TlokaxkuTe, YTO TPH 3aJaHHOM pacupeneacHun TemmnepaTypbl (1) maBicHHE BO3ayXa
yOBIBa€T C BHICOTON MO 3aKOHY

P(z)=PR(1-az)". 2)

Haiinute 3HaueHue napamerpa Q .

1.3 lokaxkute, 4TO B pacCMaTPUBAEMON MOJICIIHM TUIOTHOCTh BO3yXa U3MEHSETCS C BBICOTOM 110
3aKOHY

p(z)= p,(1-az)’. (3)
Haiinure 3HaucHue napamerpa [ .

T(@) P(2) p(2)

1.4 TloctpoiiTe Ha OTHOM rpauKe CXeMaTHYeCKUe 3aBUCHMOCTH BEJTMYUH : : oT

To R P

BECJIMYUHEI A7 .
sl
< e

Yacth 2. Bocxoasiniye HoTOKH. Q
[lpn HEKOTOPBIX YCIOBHSX (KOTOpPBIE BaM U IIPEACTOUT Q
OTPENENINTh), TEIJIBIA BO3AYX, HATPETHIM Y MOBEPXHOCTH 3eMIIH (U

UMEIOIMH TeMmeparypy T1,), HauyMHAeT IOAHMMATHCS BBEPX.

v

PaccmoTpuM ~ HeOONBIIYI0O  TOPIHMIO  BO3JyXa,  HAYaBIIYIO
HOAHUMATHCS C IMOBEPXHOCTH 3eMiM. [IOHATHO, YTO 3TOT BO3AYX
HAuyHEeT pacIIUpsAThCA. Tak Kak TEeIIONPOBOJHOCTH BO3AyXa OYEHb @
Maja, TO MOJXKHO CUUTaTh, TMPOILECC PACIIUPEHHUS SBISCTCS ’

annabaTHBIM, TO €CTh MIPOUCXOIUT 0€3 TeII000MEeHa ¢ OKPYKAIOLTHM / / / /

Bo3AyXxoM. C Jpyroid CTOPOHBI CKMMAae€MOCTh BO3JyXa BBICOKA,

IIO3TOMY BBIPABHUBAHHUE [ABJICHUNM pPACCMATPUBACMOW IIOJHMMAIOLIEHCS MOpPLUU BO3JAyXa H
OKPY’KaIOIIETO €ro Bo3/lyXa MPOUCXOAUT OUYEHb OBICTPO.

HOQCKEBK&. ypaBHCHI/Ie aZ[I/Ia6aTHOF0 nmponecca UMCECT BUJ
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PV’ =const, 4)
rae ) - mokasatesb aguabatel, it Bosayxa y = 14.

2.1 TlokaxuTe, YTO MPH HAWIACHHOM pacHpeAeiICHUH AaBJICHUs Mo BbicoTe (2), TemmepaTypa
IIOTHUMAIOIIETOCS BO3AYyXa H3MEHSETCS ¢ BBICOTOM 110 3aKOHY

Tl(z) =T, (1_ az)d : (5)
OmnpenenuTe 3HaUCHKUE Tapamerpa o .

2.2 TlokaxxuTe, 4TO IIIOTHOCTD MOJHUMAIOIIETOCS BO3/yXa, U3MEHSETCS C BEICOTOM 10 3aKOHY
_ £
:01(2) = 0o (1_ az) : (6)

Onpenenure 3HaUEHUE MapameTpa & .

2.3 Onpenenure mpW KakOM 3HAYEHWU TMapamMeTpa a8, HayaBIIUK MOJHUMATHCS BO3IyX OyIeT
IIOHUMATELCS BCE BBIIIE W BEINIC. PaccuuTaiTe ero YMcJIEHHOE 3HaueHue. PaccunuTalTe Takxke,

IpU KakoW pa3HOCTH BBICOT AZ B 3TOM cllyyae TemIiieparypa aTMocdepbl OyeT MOHWXKaThCs Ha
1°.

Yactp 3. KoHnaencamus.
[TycTh OTHOCHTENBHAS BIAYKHOCTh BO3/yXa Y IOBEPXHOCTH 3€MJIM PaBHa @ .

3.1 Ha xakoif BBICOTE€ HajJ MOBEPXHOCTHIO 3eMJIM HAYHETCS KOHJCHCAIWs BOASHOTO Tapa B
NOJHUMAIOIIIEMCS BO3AYX€, TO €CTh Ha KaKOW BBICOTE 00pa3yloTcs obmaka?

HOQCKEBK&. HaBJ’ICHI/Ie HACBIIMICHHOIO Mapa P (T) CBs3aHO C TeMnepaTypoﬁ COOTHOIICHUEM

Plzac.(T)_ qu 1 1
In =- ———
P (T,) R (T T,

Hac.

: (7)

rae P, (To) - JJaBJICHHE HACBIIIEHHOTO I1apa IpH TeMmmepaTtype l,, (- yAelbHas TEIUIOTa MCIApeHUs

BOJBI, Ml- MOJIAIpHasd Macca BOJbI, R- YHUBCpPCAJIbHAd ra30oBas MOCTOSAHHAA.

HDI/I PCIICHUH 3a1a491 HCHOHBBVﬁTe CJICAYIOIMNEC YUCICHHBIC 3HAUCHU .

T, =300K - temmeparypa y MOBEpXHOCTHU 3eMIIH;

@ = 70% - BIaXHOCTB BO3yXa y TIOBEPXHOCTH 3EMJIH;

— -3_Ke .
M =29010 - CpeIHsist MOJIIPHAs Macca BO3/IyXa;
MOJb
- -3_Ke .
M, =18010 - MOJISIpHas Macca BOJIbI;
MOJb

aHC
q=2200° e yIeJbHask TEIUIOTa HUCTIAPCHHS BOJIBI,
K2

_ Jloc
R = 83— ——— - yuuBepcasibHas ra3oBasi IOCTOSHHAS;
mons LK

M
g = 98— - yckopenue CBOOOTHOTO Ma/IeHHs.
c

BOBZ[yX CUUTaTh UIACAJIbHBIM I'a30M.
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