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33[[3‘-1]/1 AJId CAMOCTOATECJIBHOIO PECIICHUA
Il pamoruneiinoe Osudicerue

1.1. [Ige mpsiMble JOpOru nepecekaiorcst nof yriaom a=60°. Or nepe-
KpPeCcTKa 10 HUM YJAAJSI0TCA MAlUMHBL: OJHAa CO CKOPOCTHIO Uy =60 KM/y,
Apyrasi co CKopocThio 0,=80 kM/u. Onpeneautb ckopocTd v’ U v”, ¢ Ko-

TOPLIMM OfHA MauIHHa yjazasercss or JApyrod. IlepekpecToK MaluuHLI
NPOLLTH OJHOBPEMEHHO.

1.2. Touka aBuranach B TeueHue ¢;=15 ¢ co ckopocrbio v;=5 M/c,
B TeyeHue £,=10 c co ckopocThio v,=8 M/c U B TeueHue ;=6 ¢ CO CKO-
poctbio v;=20 M/c. OnpeaenuTb CPeIHIONn NYTEeBYIO CKOPOCTh (V) TOYKH.

1.3. Tpu yeTBepTH CBOEro NYyTH aBTOMOOHJb IPOILIE] CO CKOPOCTHIO
v; =60 KM/4, OCTaJbHYIO YaCTh MyTH — cO CKOPOCThIO Uy =80 Kkm/u. Ka-
KOBa CpefHsis NyTeBasi CKOPOCTh (V) aBTOMOGHJISI?

1.4. TlepBy1o NOJIOBHHY NYTHU TeJO JBHUrajoCch cO CKOPOCTBIO U=
=2 M/c, BTOPYIO — CO CKOpPOCTbIO U,=8 wm/c. OnpeaenuTb CpPeIHIO
IIYTEBYIO CKOpocTh (v).

1.6. 3aBUCHMOCTb CKOPOCTH OT BPEMEHHU JJIs1 NBHUKEHHS HEKOTOPOro
Tena npejacrasieHa Ha puc. 1.4. Onpenenutb CpefHIOD MyTeBYIO CKO-
poctb (v) 3a Bpems t=14 c.
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1.7. 3aBUCHMOCTb YCKOPEHHS OT BPeMEeHH NIPH HEKOTOPOM IBHKEHHH
Teaa npejcraBjeHa Ha puc. 1.5. OnpenenuTb CPeIHIO NyTEBYIO CKO-
pocth (v) 3a Bpemsi =8 c. HauasnpHast ckopocTb v,=0.

1.8. ¥YpaBHeHue npsMoaHHeHHOro ABHXKeHUsT uMeer Buj x—=A¢-+Bf2,
rne A=3 M/c, B=—0,25 m/c?. TlocTpouTh rpaduku 3aBUCUMOCTH KO-
OPAMHATHI U IIYTH OT BPeMeHHU s 3aAaHHOTO JBIKEHHS.

1.9. Ha puc. 1.5 naH rpaduk 3aBHCHMOCTH YCKOPEHHsSI OT BPeMeHH
IJIsT HEeKOTOporo JABHKeHHs Tesa. IlocTpoHTh rpaduku 3aBHCHMOCTH
CKOPOCTH H NMYTH OT BPEeMEeHH JJIl 3TOTO JBUKEHHS, ec/IH B HayaJbHbIH
MOMEHT TeJI0 NOKOWJIOCh.



1.15. JIpuKeHHs ABYX MaTepHaJbHBIX TOUEK BBIPAXKalOTCS ypaBHe-
HUAMHU:

X1 :A1+Blt+cltzs x2=A 2‘|‘Baf+czt2,

rie 4,=20 M, 4A,=2 ™, B,=B;=2 M/c, C;=—4 M/c?, C;=0,5 m/c2.

B xakoii MOMeHT BpeMeHH { CKOPOCTH 3TUX TOYeK OyAyT OJHHAKOBBI-
mu? OnpenenuTb CKOPOCTH Uy H Uy H YCKOPEHHS Ay U @ TOYEK B 3TOT Mo-
MeHT:

1.16. [IBe maTepuasibHbe TOUKH JABHKYTCHA COTrJIAaCHO YpaBHEHHAM!
X1=A1t+Blt2+C]_ts, JC2:A 2t+Bgt2+Czt3,

rie A;=4 m/c, By=8 wm/c?, Ci=—16 wm/c®, A,=2 M/c, By;=—4 m/c?,
Ci=1 u/e?

B kako# MOMeHT BpeMeHH { YCKOPeHHS 3THX ToUeK GYAYT ONUHAKOBLI?
HaiTi CKOpPOCTH U; U U, TOUEK B 3TOT MOMEHT.

Kpusoaruneiinoe Osucerue

1.26. MatepuanbHas TouKa ABHAKETCH MO NJIOCKOCTH COIVIaCHO YPaB-
Henuto r(f)=iA#4-jBt*. Hanucate 3aBucumoctu: 1) v(f); 2) a(f).

1.27. JIBuxKeHHe MarepHaJbHOH TOYKH 3aJaHO ypaBHEHHeM I (f)=
=A (i cos wt+j sin of), rie A=0,5 M, ®=5 pan/c. Haueptuts Tpaek-
TOpHIO TOUKH. OnpesiesuTh MOYJ/Ib CKOPOCTH |V| H MOZy/ib HOPMAJILHOTO
yCKOpeHHus [a,|.

1.28. [IBuxkeHue MaTepHaJbHOH TOUKH 33JaHO YpaBHeHHeM T (f)=
=i(A+Bt?)+jCt, rne A=10 m, B=—>5 m/c?, C=10 m/c. Haueprursb
TpaekTopHio TOYKH. HalTu BeIpaxkenusa v(f) u a(f). Hns MomeHra
BpeMeHH {=1 ¢ BBIYHCAUTD: 1) MOAY/Ib CKOPOCTH |V|; 2) MORy./1b yCKOpe-
Hua |a]; 3) Monysb TaHTEHIHANBHOTO YCKOPeHHs |a.|; 4) Moay.b HOp-
MaJIbHOTO YCKODEHHS |ap]|.

1.29. Touka IBHAKETCS MO KPHBOH C MOCTOSHHBIM TaHT'eHIHAJbHLIM
yckopeHueM a;=0,5 M/c?. OnpenenuTh MONHOE YCKOpPEHHE @ TOYKH Ha
yuacTKe KPHBOH ¢ pajHycoM KPHBH3HBI R=3 M, €C/IH TOYKa JBHUKeTCS

Ha 3TOM y4acTKe CO CKOPOCTbIO =2 M/C.

1.44. Teno 6polueHO NOA HEKOTOPLIM YIJIOM & K ropusoHty. Ha#tu
3TOT yroJ, €c/lH rOpHU3OHTAJbHAs NaJbHOCTh S I0JeTa TeJa B UeThipe
pasa 6oJibllie MaKCHMaJbHOH BBICOTHI /1 TpaeKTOpHH.

1.45. MuHOMeT ycTaHOoBJIeH noj yrioM a=60° K rOpH30HTY Ha Kphillle
31aHusA, BbicoTa Koroporo h=40 M. HaganbHas cKOpocTb Uy MHHBI
paBHa 50 M/c. TpebGyerca: 1) HanucaTb KUHeMaTHUecKHe YypaBHEHHS
JBUXKEHUSI M YPaBHEHUS] TPAEKTOPHH H HAYEPTUTb 3TY TPAEKTOPHIO C
cobmoeHeM Maciutaba; 2) onpefesuTb BpeMsl T IOJeTa MHHBI, MaK-
cuUMasbHYI0 BbicoTy H ee mopbema, rOpH30HTaJNbHYIO Aa/JbHOCTH S TO-

JieTa, CKOPOCTb U B MOMEHT NajJieHus1 MUHBI Ha 3eMmmo. ColpoTHB/IEeHHeM
BO3/yXa mnpeHeOpeYb.

¥YKaszanue. Hauano KOOpIHHAT IMOMECTHTL HA NMOBEPXHOCTH 3€MJH Tak, 4yT0o6BI

OHO HAXOJAMJOCh Ha OAHOH BEPTHKAJH C MHHOMETOM H 4TOOB BEKTOpP CKOPOCTH V
Jexan B maockoetn xOy.



1.53. Ha uuausap, KOTopblii MOXKeT BPallaThCs OKOJO TOPH30HTAb-
HOH OcH, HaMoTaHa HUThb. K KOHLY HUTH NMPHBA3aJH 'PY3HK H IPeaocTa-
BUJIM eMy BO3MOXKHOCTb OMycKaTbcsi. JIBurasicb paBHOYCKOpPEHHO, rpy-
3HK 3a BpeMs =3 ¢ onyctuics Ha h=1,5 M. Onpenenuts yriaoBoe ycko-
peHHe € IUJIUHAPA, €CJAU ero paguyc r=4 cM.

1.54. Quck paxuycom r=10 cM, HaXORUBIIMACS B COCTOSHHH MOKOS,
HayaJl BpaIlaThbCsl C MOCTOSTHHBIM YTJIOBBIM ycKopeHHeM £€=0,5 pan/c?.
Haiiti TaHreHu#a bHOE @y, HOPMaJbHOE a, ¥ NIOJHOE @ YCKOPeHHS TOUeK

Ha OKPYXKHOCTH JICKa B KOHIIe BTOPOH CeKyHJpl IOC/e HauaJsa Bpalie-
HUS.

Bmopotl saxkon Hewmoxa

2.1. Ha rnagkom ctosie JexuT 6pycok Maccoit m=4 kr. K 6pycky
NPHUBsI3aH LIHYP, KO BTOPOMY KOHIy KOTOPOro npuJoxeHa cujaa F=
=10 H, nanpas/neHHas napaJJeJbHo nosepXHocTH crosa. Haitu ycko-
penue a Opycka.

2.2. Ha crosie ctout Tenexxka Maccoir m;=4 xr. K Tenexke npuss-
3aH OJMH KOHel IIHypa, nepekuHyToro yepes 6sok. C Kakum yckope-

HUeM @ OyJeT ABUraThCA TeJeXKa, ec/H K ApYroMy KOHIY IIHypa NpH-
BA3aTh THPIO Maccoi m,=1 Kr?



2.7. MarepuasbHasi TOUKa Maccoit m=2 Kr JABUMKETCS NOJ JAeHCTBHEM
HEKOTOpoii cuabl F corsiacHo ypaBHenuto x=A--Bit-4-Ct*+4-D¢3, rae
C=1 wm/c?, D=—0,2 m/c®. HalTu 3HauYeHUs] 3TOH CHJB B MOMEHTHI
BpeMeHHu ;=2 ¢ ¥ £,=D5 c. B KaKoii MOMEHT BpeMeHH CHj1a paBHa HYJI0?

2.8. MoJsioT Maccoit m=1 T nagaer ¢ BBICOTH A=2 M Ha HaKOBAJbHIO.
JaurensHocts yaapa {=0,01 c. Onpejeniutb cpejHee 3HaUY€HHE CHJIBI
<F> ynapa.

2.9. Illai6a, nyueHHass MO MOBEPXHOCTH JbjJa C HayaJbHOH CKO-
pocthio v,=20 M/c, ocraHoBH/ach uepe3 {=40 c. Halitu koabhduunent
TpeHusi [ mwaibel o Jex.

2.11. Teno Maccoit m=>9 Kr OpoleHo noj yrjaom a=J30" K TOpH30HTY
C HayaJbHOH CKOPOCTbio U,=20 M/c. [IpeHe6Gperas conpoTHBJIEHHEM BO3-
ayxa, Haitu: 1) uMnyasc cuabl F, 1eAcTBYIOLEH Ha Te10, 3a BpeMs ero
nosera; 2) uaMenenne Ap UMIyJbca Tesa 3a BpeMs ToJera.

2.12. Wapuxk maccoit m=100 r ynana ¢ BEICOTH A=2,5 M Ha rOpPH30H-
TaJbHYIO IJIUTY, Macca KOTOPOi MHOTo GoJibllie Macchl apuKa, H OTCKO-
yus oT Hee BBepX. Cunrasa ynap abCco/I0THO YIPYTHM, ONPEAENUTh HM-
NyJabC p, NOJYYEHHBbIH IJIHTOH.

2.19. Ha ropusoHTra/bHOH NMOBEPXHOCTH HAaXOAUTCS OpyCOK Maccoi
my=2 kr. KoadxpuineHr rpenus f; 6pycka o nosepxHocts pasen 0,2. Ha
OpycKe HaxoAuTCs Apyroi 6pycok maccoit m,=8 kr. KosdpuuueHr Tpe-
Hust f, BepxHero 6pycka o HuxHuH paBeH 0,3. K Bepxuemy Opycky
npujioxena cuaa F. Onpenenurs: 1) 3aHaueHue cuibl ), NpH KOTOPOM
Ha4YHeTCs COBMECTHOe CKOJibXKeHHe OPyCKOB N0 MOBEPXHOCTH; 2) 3Haue-
HUe cuabl F,, IPH KOTOPOM BepPXHUH OPYCOK HAYHET NPOCKAJb3bIBATh
OTHOCHTEJIbHO HHIKHEro.

2.31. Karep maccoit m=2 T Tporaercsi ¢ MecTa U B Te4YeHHE BPEMEHHU
T=10 ¢ pa3BuBaeT NpU JBHKEHHUU MO CIOKOHHOH BOJE CKOPOCTb U=
=4 m/c. OnpeneauTb cuay Tsiru F Moropa, cuutasi ee nocrosinoi. [1pu-
HATb CHJIY CONPOTUBJEHUS [, IBHXEHHIO TPONOPLUHOHANbHON CKOPOCTH;
ko3(xpuieHT conporuBaenuss k=100 kr/c,



3aKOHbI COXpPaHEHMA B MeEXaHNKeE

2.34. Ilap maccoit m;=10 Kr, ABHKYIIHHCS CO CKOPOCTBIO U=
=4 M/c, CTaJKUBaeTcs C 1apoM Macco m,=4 Kr, CKOPOCTD U, KOTOPOTO
paBHa 12 m/c. Cuuras yAap npsAMbIM, HeyNpyruM, HAaWTH CKOPOCTb U
apoB mocJe yJapa B ABYX CJyYasx: 1) Manpiit wwap HaroHsaeT GOJbIIOH
[map, IBHKYILUICS B TOM XK€ HallpaBJeHHH; 2) IIaphl IBUKYTCSI HaBCTpe-
1y ApYyT 2pyry.

2.35. B noake maccoit m; =240 Kr cTOUT YeJOBEK Maccol m,=60 Kr.
JIoKa NJIBIBET CO CKOPOCTBIO U; =2 M/c. UesoBeK NphIraeT ¢ JOJKH B ro-
PU30HTAJbHOM HaNPABJIEHHH CO CKOPOCTbIO U=4 M/C (OTHOCHTEJBHO JIOJ-
ku). HaiiTu ckopocTh u JBHXKEHHUSI JIOAKH IIOCJ€ NpPbIKKa uYejoBeKa
B JIBYX cayuasx: l) yesoBeK npeiraer BIepeJ MO JBHKEHHWIO JIOAKH H
2) B CTOPOHY, TIPOTHBOIOJOXHYIO ABHKEHHUIO JIOJKH.

2.41. JIpa KoHbKOGexkI1la MaccaMu m; =80 Kr u m,=>50 Kr, jaepxach
3a KOHUB! J/JIMHHOTO HATSIHYTOTO IIHYpa, HENOABHXHO CTOAT Ha JbAY
oauu nporus aApyroro. OAUH U3 HUX HaYHHAET yKOpayuBaTh LIHYp, BbI-
Gupas ero co ckopoctbio v=1 M/c. C KaKNMH CKOPOCTAMH Uy U Uy OYAYT
ABUIaThbcs N0 JbAY KOHbKoﬁemum? TpeHuem npeﬂeépeqb

2.45. Camoser onuchiBaeT metsiio Hecreposa paamycom R=200 m
Bo ckoabKo pa3s cusa F, ¢ KOTOpO# JIETUHK JaBUT HA CHJEHbLE B HUKHe]
Touke, 6OJblIe CHJBI TAKECTH P JIleTYHKa, eCJH CKOPOCTh CaMoJeTa U=
=100 m/c?

2.46. I'py3uk, npuUBA3aHHbIH K WHYPY AauHOH [=50 cM, onuchIBaeT
OKPYKHOCTb B TOpH30HTANbHOH nJjockocTu. Kakoér yron ¢ obGpasyer
HIHYD C BEPTHKAJBIO, €CJIM YacToTa BpameHus n=1 ¢~1?

2.55. Ban Bpamaercsa ¢ yacroroit n=2400 my:~t. K Bany nepnexau-
KYJSIPHO €ro JJIMHe NPHUKpPeNJeH CTepXeHb OYeHb MaJlof Macchl, Hecy-
IMH Ha KOHILAX I'PY3bI MACCO# m=1 KI KaxKasIH, HAXoAslMecs Ha pac-
crosinun r=0,2 M o1 ocu Basa. Hafitu: 1) cuny F, pacrsiruparoouyio crep-
JKeHb NpH BpaleHuu Bana; 2) MoMmeHT M cuJbl, KoTopas JeiicTBoBaJjia Obl
Ha BaJl, ec/lu Obl cTep2KeHb Obl1 HAaKJ/JIOHEeH noj yryioM ¢=389° K ocH BaJa.

Paboma u anepeus

2.57. Tlon nefictBHeM MOCTOSIHHON CHJ/IBI F BaroHerka npoiuja nyTh
s=5 M u npuobpesna ckopoctb v=2 m/c. Onpenenuts pabory A cuiml,
ecsau macca m BaroHeTku paBHa 400 kr u koapuuuent rpenus f=0,01.

2.58. Bobuucaute pabory A, coepiuaemyio npu paBHOYCKOPEHHOM
noabeme rpysa maccoii m=100 kr Ha BbicOTy =4 M 3a Bpemsi (=2 c.

2.59. Haiitu pa6oty A moawmema rpysa 10 HaKJOHHOH TMJOCKOCTH
AnuHo# [=2 M, ecan macca m rpy3a pasHa 100 kr, yros HakJ/oHa @=

=307, xoa(purnnent tpenuss f=0,1 u rpy3 ABHKETCS C YCKOPEHHEM
a=1 m/c2.



2.70. MOTOUMKJIUCT €JeT MO0 TOpH30HTAJLHOH Jopore. Kakyio Hau-
MEHBIIIYI0 CKOPOCTb U OH JOJIXKeH pas3BUTb, YTOOBI, BHIK/IIOYHUB MOTOP,
npoexaTh MO TPeKy, HMeoueMy ¢opMmy «MepTBOH NeTIH» PajuycoMm
R=4 m? TpeHueM M CONPOTUBJIEHHEM BO3JyXa INpeHeOpeub.

2.71. Tlpu BbicTpEsie U3 OpyANs cHapsij Maccoi my=10 Kr nosayuaer
KuHernyeckyio 3Hepruio T3=1,8 MJIx. Onpefeautrr KHHETHYECKYIO
sHepruto T, CTBOJIA OPYAUS BCJAEACTBHE OTAAuM, €CcJH Macca My CTBOJA
opyaus paHa 600 Kr.

2.81. Ilap maccoit m;=2 Kr HajeraeT Ha MOKOSIIUHACS IIaP Maccoii
m,=8 kr. Mnynbc p; ABMKymerocs wapa paseH 10 kr-m/c. ¥Yuap
lapoB npaAMou, ynpyrui. OnpenenuTb HelnocpeacTBEHHO Mocje yaapa:
1) numnynbcwl p; nepBoro mapa M p, BTOPOro mapa; 2) usMeHeHue Ap,
IMITyJ1bca TepBOro lapa; 3) KHHeTHueckue aHepruu 7' nepBoro mapa u
T, Broporo mapa; 4) usMeHeHue AT; KHHETHUECKOH 3HEPrHM IEepPBOro
lapa; 5) 010 W KHHETHYECKOH 3HepTHH, NMepeJaHHOH MepBBIM ILAPOM
BTOPOMY.

2.83. MouJsioT Maccoit m;==5 Kr yjaapsier HeGOJIbLIOH KYCOK KeJsesa,
JeXallii Ha HakoBaJbHe. Macca m, HakosaiabHuM paBHa 100 kr. Mac-
cofi KycKa xeje3a npeHe6peub. ¥ nap Heynpyruii. Onpenenuts KIII n
yJapa MoJsiora NpH AaHHBIX YCJOBHAX.

2.84. Boek cBaiiHoro moJsiora Maccoit m;=>500 Kr najgaer ¢ HeKOTOPOH
BBICOTHI Ha cBaio Mmaccoil m,=100 kr. Hafiru KII v yzaapa 6oiika,
cuurasi yjaap HeynpyruMm. MiaMeHeHHeM HOTeHIIHaJbHOH SHEPrHH CBau
NpH yrayGieHHH ee TMpeHeGpeub.

2.91. Ha nokosimuiics map HaJeTaer co CKOPOCTblO ;=2 M/c Apy-
roil map OJMHAKOBOH ¢ HMUM Macchl. B pesy/sbrare CTOJKHOBEHHS 3TOT
I1ap M3MeHMJl HamnpaBJieHHe JBHKeHHs Ha yroa a=30°. Onpeaesurs:
1) ckopocTH u; W u, WAPOB Moc/]e yiapa; 2) yroa  Mexny BeKTopoM
CKOPOCTH BTOPOTO Illapa W NepBOHauasJbHBLIM HallpaBJeHHEM JBHKEHHS
MmepBoro liapa. ¥YJjaap CUHTaTb YIPYTHM.

2.92. Yacruua Maccoii m;=—1072% r uMeeT KHHETHYECKYIO 3HEPTHIO
T:=9 ull)k. B pesyabrare ynpyroro CToJKHOBEHHSI ¢ MOKOSIIEHCS
yacTHlel Maccoi m,=4-1072* r oHa cooOlL1aeT el KUHETHYECKYIO dHep-
ruio T,=>5 uJlxk. Onpenenurb yros o, Ha KOTOPBIH OTKJIOHUTCSA 4acTHIIA
OT CBOEro MepBOHAYaJbHOrO HampaBJeHHUSd.



3.34. Ilnardopma, nmerourasi popmy JAHCKA, MOXKET BpalatbCsi OKO-
JIO BepTHKaJdbHOH ocu. Ha Kpawo nsiatdopmbl CTOMT 4YesNOBEK MacCOH
m;=60 kr. Ha kaxo# yro.a ¢ nosepHercs mjardopma, ecau 4YesJoBeK
MoujeT BAOJb Kpad mjaaTdopmbl ¥, 000HAA ero, BepHEeTCA B HCXOAHYIO
TOUKy Ha maardopme? Macca m, naardopmbl paBHa 240 Kr. MomeHT
HHepuuu J yejsoBeKa pacCYUTbIBATh Kak s MaTepHaJbHOH TOYKH.

3.35. Ilnardopma B BHAe Aucka paauycom R=1 M Bpamaercs 1o
HHepUHH ¢ yacrtoroi n;=6 mua~!. Ha kpaio niardopmbl CTONT 4e/10BEK,
macca m koroporo paBHa 80 kr. C Kakoi yacToroit n OyjeT Bpauarbcs
naardopma, ecau Ye/oBeK mnepeiier B ee 1eHTp? MomeHT HHepuuu J
niardopmel pased 120 Kr -M2, MOMEHT HHepLHH Ye/IoBeKa pacCYuThIBaTh
KakK ]I MaTepHaJbHOH TOYKH.

~ o~ TTr

Cunet msaeomenus. I pasumayuonroe noie

4.1. IleHTpB!l Macc ABYX OAHHAKOBBIX OJHOPOHBIX 1IAPOB HAXOAATCSH
na paccrosHuu r = 1 M apyr ot apyra. Macca m Kax[oro umapa paBHa
1 kr. Onpeaenurs cuay F rpaBUTALHOHHOTO B3aHMOACHCTBHS 1IAPOB.

4.2, Kaxk Besinka cusa F B3aHMHOTO NPUTSIKEHUS IBYX KOCMHYECKHX
KopabJeit maccoii m = 10 T KaxKAblH, ecJH OHN COMU3ATCS 10 PACCTOSIHHSA
r = 100 m?

4.3. Onpenenutb cuay F B3aHMHOrO NMPUTAKEHHS ABYX COIpPHKA-
calomMxcsl Kejle3nblX 1apoB guameTpoM d = 20 cM KaxKbIi.

4.4. Ha xKakofi BbIcOTe /i HaJl NCBEPXHOCTHIO 3eM/IU HanpsiKeHHOCTh
g, rpaBuTaluoHHOro noJas pasHa 1 H/kr? Paauyc R 3emau cyutarthb
H3BECTHbIM.

4.9. Macca 3emsu B n=381,6 pasa 6oablie maccsl JIyHbl. PaccTosinue
[ Mexay ueHrpamu macc 3emad u JIyusl paBHo 60,3R (R — paauyc
3eman). Ha Kakom paccTosiHuH r (B eAMHHLIAX R) OT lleHTpa 3eMJIH Ha-
XOJHUTCSl TOYKA, B KOTOPOH CyMMapHasi HanpsiKeHHOCTb I'DaBHUTALIHOH-
HOro moJist 3eMJ1M M JIyHBI paBHA HYJIIO?

4.15. 3Hasi cpeaHIOI0 CKOPOCTh Uy ABMKeHUs 3emun BoKpyr CosHia
(30 KM/C), OIIpe/IeJINTh, C KaKOH cpejiHeil CKOPOCTBLIO U, ABHKETCS MaJas
nJaHeTa, paauyc opOUTEL KOTOpoH B n=4 pasa 6oJiblle paguyca opGUTHI
3eMJId.

Monekynapuasa guzuxka



Monekyaaproe cmpoerue geuyecmsa

8.1. OmpeJesnTb OTHOCHTE/JIbHYIO MOJIEKYJIApHYI0O Maccy M,:
1) Bozpl; 2) yraekucaoro rasa CO,; 3) noBapennoii conu NaCl.

8.2. Haiitu monapHyto maccy M ceproit Kucaorsr H,SO,.

8.3. Onpenenuts Maccy m; MoJieKyJel: 1) yriekucJoro rasa; 2) no-
BAPEHHOH COJIH.

8.4. B cocyne BMecTuMOCTbIO V=2 51 HaXoauTCcs KHCJIOPOJ, KoJuue-
CTBO BellecTBa v Kotoporo pasHo 0,2 mosib. OnpenenuTts MJIOTHOCTL P
rasa.

8.5. OnpeaenuTh KOJHUECTBO BEIeCTBA vV U YHcI0 N MoJieKyJs a3oTa
maccoit m=0,2 Kr.

8.6. B Gansone BmectumocThio V=3 11 Haxoautess KHCJIOPOJ Maccoil
m=4 r. OnpeJeauTb KOJHYECTBO BEILECTBA V U yucao N MOJeKyJ rasa.

8.7. Kucsiopoz 1npu HOpMaJbHBIX YCJIOBHAX 3aMOJHSET COCYJ BMeC-
tumocthio V=11,2 1. OnpepeauTb KOGJHYECTBO BEHIECTBA V I'a3a U ero

maccy m.
8.13. PaccmaTtpuBasi MOJIEKYJIbI XKHIKOCTH KakK IIapHKH, CONpPUKaA-

calomuecsi Apyr ¢ ApyroM, OLUEHHUTHb NMOPSJOK pasMepa AuameTpa MoJie-
KyJel cepoyraepoaa CS,. Ilpu Tex e npeanosoKeHUsIX OLEHUTb NMopsi-
JIOK pasmepa juamerpa atoMoB pTyTH. IlioTHOCTH XKuaKocTel cuuTarh
H3BECTHBIMH.

8.14. Omnpenenutb cpegHee paccrosHue </> MexXJy LEHTpaMHU MoJie-
KYJ BOJSIHBIX NAPOB MPH HOPMAJbHBIX YCJAOBUAX U CPABHUTH €ro C Jua-
MeTpoM d camuXx MoJekya (d=0,311 um).

y PasHeHue 2a308020 COCMOAHUA

8.16. B unannap paunoii /=16 M, 3anosHeHHBI BO3AyXOM NpH
HOPMaJIbHOM aTMoc(epHOM JaBJIeHHH p,, HayaJu MeIJIEHHO BJBUTaTh
nopitenb miomansio S=200 cm?, Onpeaeauts cuay F, Kotopas 6ynetr
JeHCTBOBATh HA MOPIIEHb, €CJH €ro OCTAHOBUTb HA PACCTOSIHUH [, =
=10 cM OT JAHA LMJHHApA.
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Puc. 8.1

8.19. Manomerp B Bujie crekasaHHON U-o6pasHoli Tpy6KH ¢ BHYTpEH-
HUM AHaMeTpoM d=5 MM (puc. 8.1, @) HanoJIHEH PTYThIO TAK, UTO OCTAB-
IIHICST B 3aKPLITOM KoJieHe TPYOKH BO3AyX 3aHMMaeT NPHU HOPMaJbHOM
atmocepHoM naBsieHun ob6bvem V=10 mm?. IIpu sToM pasnocth ypos-
Heit Ah, pTyTH B 060HX KoJieHax TpyOku paBHa 10 cm. [Ipu coennnenuu

OTKDBITOTO KOHLA TPYOKH ¢ GosbmikiM cocyaoM (puc. 8.1, 6) pasHocthb
Ah, ypoBHeil pTyTH yMmeHbwugaach Jo 1 cm. Onpepenurts JasneHue p
B COCYJe. ]

8.27. Banson BMecTHMOCThIO V=12 J1 COAEPXKUT YyrJeKHCJbIH ras.
Hasaenue p raza pasHo 1 MIla, temneparypa 7=300 K. Onpenenuts
maccy m rasa B GaJsioHe,

8.28. Kakoit o6bem V 3aHHMMaeT HaeasbHbIH ra3, cofepxauiui KoJu-
yecTBO BelecTBa v=1 KMoJb NpH AaBjeHHd p=1 Mlla u temneparype
T=400 K?

8.29. Kotesa BMeCTHMOCTbIO V=2 M? cOIepKUT TieperpeTbiii BoJsHOH
nap maccoit m=10 kr npu Temneparype T=>500 K. Onpenenuts nase-
HHe p napa B KOTJe.

8.36. Kaxko# o6bem V 3aHuMaer cMech ra3oB — a30Ta Maccoy m,=
=] KI U rejiusi MacCod MmMy=1 Kr — NpH HOpPMAaJbHBIX YCJOBHSX?

8.37. B Gansonax smectumoctbio V=20 1 u V,=44 1 conepxurcs
ras. /lasienue B nepBom Gajsone p;=2,4 MIla, Bo BTOpoM — p,=
=1,6 MIla. Onpenenuts obliee naBjeHHe p U MapUHadbHBE p; U P,
nocJie COoeHHeHHs] 0aJIJIOHOB, €C/IM TeMIepaTypa rasa ocTajiach Npex-
Hel.

Konyenmpayusa morexya
9.1. B cocyne Bmectumocthio V=12 51 Haxoautca ras, uucio N

MoJieKyJsl Kotoporo paBHo 1,44-10'®. OnpepesuTb KOHUEHTPaUHIO 7
MOJIeKYJ1 rasa.



9.2. OnpenenuTh BMECTUMOCTb V cocyaa, B KOTOPOM HAXOJIHTCA ras,
ec/Ii KOHIeHTpauus MmoJsekyn n=1,25-10¢ M™%, a obuiee HX YHCJIO
N=2,5-10%,

9.3. B cocynme Bmectumocthio V=20 /1 HaXOAHUTCS ra3 KOJHYECTBOM
pertectBa v=1,5 KMoab. OnpeieauTb KOHUEHTPAIHIO 71 MOJEKYJa B
cocyie.

9.4. UneanbHblii ra3 HaXoQUTCA NPH HOPMAJNbHBIX YCJOBHSX B 3a-
KpbiToM cocyze. OnpenennTh KOHUEHTPAUHIO 7 MOJIEKYJl rasa.

9.5. B cocyme BMecTHMOCTBbIO V=0 .1 HaxoJHTCS KHCJIOPOJ, KOH-
LeHTpauus n MoJsekyJ Kotoporo pasHa 9,41-10® M™%, Omnpenenutnb
Maccy m rasa.

9.19. OnpenenuTb CPeJHIOI KHHETHYECKYIO 3HePTrHio {g,> MocTyla-
TEJbHOTO JBHXEHHUS M cpeJHee 3HauyeHHe <€) MOJHOH KHHeTHYeCKOM
3HEpPTHU MOJIeKYJbl BoAsiHOro napa npu temneparype 7=600 K. Haii-
TH TaKXe KHHeTHYecKyo sHepruio W nocrynare/sbHOro ABHKEHHS BceX
MOJIEKYJ Tapa, CoAepxKalllero KOJHYeCTBO BeliecTBa v=1 KMOJb.

9.20. OnpenenuTb cpeaHee 3HayeHHe <€) MOJHOH KHHETHYECKOH
3HEePTHU OJHOH MOJIeKYJ/bl TesHsi, KHCJOpoja M BOASIHOIO Mapa IIpH
temneparype 7=400 K.

9.21. OnpenesuTb KHHETHYECKYIO 3HEPTHIO <€;>, MNPHXOISLLYIOCA
B CpeJlHEM Ha OJHY CTeleHb CBOOOBI MOJIEKYJIbl a30Ta, MIPH TeMIlepaType
T=1 kK, a TakxKe cpefHIOI0 KHHETHYECKYIO IHePTHIO <€,> NOCTynaTe/b-
HOTO JABHKEHHus, {€,,> BpallaTeJIbHOIO ABHXKEHHS W CpeJHee 3HayeHHe
MOJTHOH KHHETHYECKOH 3Hepruu <{&€> MOJIEKYJbI.

0.25. Haitu cpeiHiol0 KBaJpaTHYHYIO <U,,>, CPeAHIOI apupmeTH-
yecKylo <v> U Haubosiee BEepOATHYIO Uy CKOPOCTH MOJIEKYJ BOJOPOJA.
Boiunc/ieHus BbINMOJHUTD AJ51 TpeX 3HayeHHil Temnepatypsl: 1) T=20 K;
2) T=300 K; 3) T=5 kK.

9.26. Ilpu Kakoii Temneparype T cpeaHsii KBajpaTHuHas CKOPOCThb
aTOMOB TeJIUsl CTaHeT paBHOH BTOPOH KOCMHYECKOH CKOPOCTH U,=
=11,2 gm/c?

9.27. [Ipu kakoii Temnepatrype 7" MOJIeKYJIbI KHCJOPOJa UMEIOT TAKYIO
JKe CPeHIOI KBaJpaTHUHYIO CKOPOCThb <U,,>, KaK MOJIeKyJbl BOAOpPOAA
npu temneparype T7=100 K?



Pacnpedenrerue Borvymana

10.1. Ilel1MHKH, B3BEelLUeHHbIE B BO3AyXe, HMET Maccy m=10"18 r,
Bo cKo/AbKO pa3 yMEHbIUHTCH HX KOHUEHTPAUMs 7 MPH YBENHYEHHH
BbicoTbl HA Ah=10 M? Temneparypa Bosayxa 7T=300 K.

10.2. OnnHakoBble yacTuubl Maccoii m=1072 r kaxnasg pacrnpeje-
JeHbl B OJHOPOJHOM TpPaBUTALMOHHOM II0JIeé HaNpsSKEeHHOCThI0 (=
=0,2 mxH/kr. OnpenenuTs OTHOLIEHUE r1,/n, KOHUEHTPAUMH YacTHII,
HaXOAALUIMXCA HA 3KBHIIOTEHIHAJIbHBIX YPOBHfX, OTCTOSIIIHX APYT OT
apyra Ha Az=10 m. Temnepatypa T Bo BcexX CJIOSIX CUHTAETCH OJUHAKO-
Boit u pasHoit 290 K.

10.3. Macca m Kaxno# M3 NBIIMHOK, B3BeLIEHHBIX B BO3JyXe, paB-
Ha | ar. OTHoleHHe KOHIEHTPALMH #1; MBIKHOK Ha BeicoTe ;=1 M K
KOHLUEHTpaUHHu n, UX Ha BblcoTe h,=0 paBHo 0,787. Temneparypa Bo3-
ayxa T=300 K. HafiTu no 3TuM JaHHBIM 3HayYeHHE MOCTOSIHHOH ABO-
ragpo N.

10.14. Porop yastpauentpudyru paauycom a=0,2 M 3anosiHeH aro-
MapHeIM XJopoM npu Temneparype 7'=3 kK. X/sop coctouT H3 ABYX
u3zotonos: *?Cl u 3°Cl. Honss w, atomoB H3ortona *’Cl cocrasasier 0,25.
Onpegenuts A0/IM w; U wj; ATOMOB TOTO W APYTOro H30TOINOB BOJHM3H
CTEHOK poTopa, eCJu PoTopy COOOLIUTb YIJIOBYIO CKOPOCTb BpalleHHs
®, pasHyio 10* pax/c.

Pacnpedenerue monrekys no ckopocmam
U umnyarecam

10.15. 3Has GyHKUUIO paclpeeseHHs MoJIeKyJl 10 CKOPOCTSM, BbI-
BecTH GopMyny HanboJsiee BEPOATHOH CKOPOCTH Uy.

10.16. Mcnonb3ys yHKIHIO pacnipefeeHnst MOJeKyJ1 110 CKOPOCTSIM,
NoNyuYuTh (PYHKIUIO, BBIpAXKAICLLYIO paclpesesneHne MoJIeKy 1 [0 OTHO-
CHTEJNBHEIM CKOPOCTAM U (4=0/v}).

10.22. Ilo ¢yHKIUH pacnpejeseHHst MOJEKY.l MO CKOPOCTAM OIfpe-
JIeTUTh CPeJHIOI KBaJPaTHYHYIO CKOPOCTh (U.y).

10.23. Onpeaenutb, Kakasi W3 ABYX CpeaHuX BeauunH, (1/v) nau.
1. (v), Goabllle, U HAHTH HX OTHOLUEHHE K.

10.24. Pacnpepenenue MoJeKyJa MO CKOPOCTAM B MOJIEKYJ/SPHBIX
nyykax npH 3pPy3HoHHOM HCTEYEHHH * OT/IMYaeTcst OT MAaKCBE/JOBCKO-
ro 1 umeer BUA [ (v)dv=Cuv’e—m* kD) p3dv, Onpepenutp H3 YCJAOBHS
HOPMHPOBKH Koapduuuent C.

10.25. 3uasg ¢yHKIHIO pacrpejeieHHsl MONIEKyJl N0 CKOPOCTAM B

m o
HEKOTOPOM MOJIEKYJ/JSPHOM MyYKe f(v)zw e—mvY/CkT) y3  HaWTH BBI-

paxeHnus auad: 1) HaunGoJsiee BePOATHOH CKOPOCTH Uy; 2) cpenHel apud-
METHYECKOH CKOpPOCTH (v).



Slenenus nepenoca: ougghysus, easzkocme,
mMenaonposooHoCL

10.60. Cpennsis anuHa cBoboaHoro npobera (/) aToMOB renust mpH
HopMasbHbIX ycaoBusAXx paBHa 180 um. Onpenenuts auddysuio D
reyins.

10.61. Huddysua D kucaopoxa npu temneparype (=0 °C paBHa
0,19 cm?/c. OnpenenuTsb CpeLHIO AJMHHY CBoOOAHOTrO mpobera (/) moJie-
KyJ KHCJI0poza.

10.62. Beruucaurs auddysuio D asora: 1) npu HopMaJabHBIX YCJIOBH-
ax; 2) npu nasaenuu p=100 [1a u Tremneparype 7'=300 K.

10.63. Onpenenursb, BO CKOJbKO pa3 oranyaercss aupdysus D, ra-
3000pa3Horo Bojopozna ot Audby3un D, rasoo0pasHOro KHCJA0OPOJA,
ecqu 06a raza HaXoAsTCS NMPH OJAUHAKOBBIX YCJIOBHSAX.

10.64. Onpenenutb 3aBucHMOCTb AH(xby3uu D ot temneparyper T
NpH cJefyoWUX npoueccax: 1) uzobapHOM; 2) H30XOPHOM.

10.74. BBIYHCAHTD TENJIOMNPOBOAHOCTD A Te/Hsl MPH HOPMAaJbHBIX yC-
JIOBUSAX.

10.75. B npuGiauKeHHOil TeOpUH SABJEHHH nepeHoca IMoJyyaercsi co-
oTHolleHue A/M=cy. Doaee crporas Tteopus NPUBOAUT K 3HAUCHHUIO
AMn=Kcy, rtne K — Ge3pasmepHbiii Ko3(ppuiueHt, pasHbii (9y—
—b5)/4 (y— nokazatenp aauabarel). Hafitu 3HaueHus K, BbIYHC/JEHHBbIE
10 NpHBeleHHOH GopMyJse H NO 3KCNEePHMEHTANbHBIM JaHHbIM, IpHBE-
JeHHbIM B Taba. 12, nas caepyomux rasos: 1) aproHa; 2) Bojopoja;
3) xucaopoaa; 4) napos BOIbI.

— -

Tenaoemkocmes udearvHoeo 2a3a

11.1. BHUHCIHTE yAeIbHbIE TENJIOEMKOCTH Cy H ¢, Fa3oB: 1) reaus;
2) BojOpoOja; 3) YIVIEKHCJIOro rasa.
11.2. Pa3HocTh Y€ TbHBIX TENJIOEMKOCTeH ¢,—Cy HEKOTOPOTro JABYX-

atomHoro rasa pasua 260 JIx/(xr -K). Haiitu mossipuyio maccy M rasa
H €ro yJeJbHble TEIVIOGMKOCTH Cy H Cp.

11.3. KakoBBl y/Je/bHbBIE TEIJIOEMKOCTH Cy H €, CMECH Ta3oB, cOfep-
JKated Kucaopol maccod m;=10 r u asot maccou m,=20 r?

11.4. OnpeneanTts yAeJbHYIO TEMJOEMKOCTb Cy CMECH ra3oB, COJep-
Kauted V=5 s Bojopona u V,=3 a1 reanus. ['a3pl HaxoasTCA NPH O] -
HaKOBbIX YCJ/JIOBHSAX. . _

11.7. Cvecb ra3oB COCTOMT U3 XJOpa M KPHITOHA, B3SThIX NPH OH-
HAKOBBIX YCJIOBHSIX U B paBHbIX oObeMax. OnpeaesiuTb yAeJbHYIO TENJI0-
eMKOCTb €, CMECH.

11.17. IIpu aguaGaTHOM CIKaTHH Tasa ero o6beM YMEHBILUJCS B
n=10 pas, a JaBieHue yBeauuujocb B k=214 pasa. Onpenenutsb
orHowenue C,/Cy Ten/joemMKocTeil rasos.



ITepsoe Ha1aro mMmepMmOOUHAMUKU

11.25. Asor maccoii m=>5 kr, Harpetslii Ha AT=150 K, coxpauua
HeusaMeHHbId o0beM V. Haiitu: 1) KosuuecTBO TeNJOTHI Q, COOGiIEHHOE
rasy; 2) usmenenue AU BHyTpeHHeil 3Hepruu; 3) COBEpIIEHHYIO ra3oM
paboty A.

11.26. Bonopoxn 3anumaer oowvem V;=10 mM® npu naBaeHnn p;=
=100 kI[la. 'a3 Harpeau npH NOCTOSIHHOM OOBEME JO JABJIEHHS] p,=
=300 kIla. Onpenenuts: 1) uamenenne AU BHyTpeHHel 3HepPruu rasa;
2) pabory A, coBepiueHHYyIO rasoM; 3) KOJHYECTBO TEMJIOTHI Q, co06-
IEHHOe rasy.

11.27. Ilpn uH3oXopHOM HarpeBaHHH KHcJIopojaa o6wvemMoMm V=50 x
JaBjeHHe rasa usmenusocb Ha Ap=0,5 MIla. Halitu koauyectBo Ten-
JOTBI (Q, cooOlleHHOe rasy.

11.34. Bozasinoii nmap paciuupsieTcs npH nocTosiHHOM jAasjaeHHH. Orn-
penesnTb pabory A paciiupeHusi, eCM napy nepeiaHo KOJHYecTBO Ter-
Jotel Q=4 xJIxk.

11.35. Asor maccoit m=200 r paciiupsiercss H30TepMHUYECKH MpH
temneparype 7T=280 K, npuuem oObem rasa yBeJHUHBAETCH B J[BA pa-
3a. Haiitu: 1) uamenenue AU BHyTpeHHell 5Hepruu rasa; 2) coBeplleH-
HYIO TIPU paciuupeHuu rasa paboty A; 3) KOJHYECTBO TEMIOTH Q. Mo.y-
YeHHOe T[a30M.

oasa4dmn
¥ pasreriue Barn-0ep-Baarsca

12.1. B cocyne BmecTtumocThbio V=10 s HaXoAHUTCA a30T mMaccoli m=
=0,25 kr. Onpesenntb: 1) BHyTpeHHee naB/enue p’ rasa: 2) co6CTBEH-
HBIH oObeM V' moneky.J.

12.2. Onpepgeauth AaBJeHHE p, KOTOpoe OyAeT NPOH3BOAUTL KHCJO-
POX, CoAepxKalHii KOJIMYeCTBO BellecTBa v=1 MOJb, €CJIH OH 3aHHMAET
oobem V=0,5 a npu temneparype 7=300 K. CpaBHuTb noJyYeHHbIH
pe3yJbTaT C JAaBJEHHEM, BbIYHCJEHHLIM 1O YpaBHEeHHIO MeHjeneepa —
KananeiipoHna.

12.3. B cocyne Bmectumoctbio V=0,3 71 HaxoauTcs YTJeKHCJbIH
ras, CojAepKallHii KOJHYeCcTBO BELlecTBa V=1 MOJb NpH TeMmieparype
T=300 K. Onpenenntb aaBjenne p rasa: 1) no ypaBHeHHio Menjenee-
Ba — Kuaaneiipona; 2) no ypaBHenuio Bau-nep-Baanbca.

K pumuyeckoe cocrmoanue

12.8. BoiuncanTb nocTosiHHble @ W b B ypaBHeHuHn Ban-nep-Baanbca

JJ51 a30Ta, ecJn M3BeCTHbI KpuTHueckue Temnepatypel T,,=126 K u
pasaenne p,,=3,39 MIla.

12.9. BolupcauTh KpuTHYecKHe Temnepatrypy 7, H AABJCHHE p.:
1) kucaopoaa; 2) BOJLI.

12.10. Kputuueckass temneparypa 7, aprona paena 151 K un kpu-
THYECKoe JaBJjeHue p,,=—4,86 MIla. Onpenesnte no 3THM JaHHBIM KpH-
THYECKHH MOJspHbiH o6beM Vi, ., aprosa.



3ﬂ€KTpVI‘-IeCKl/Ie N MalrHMUTHble AB/1IEeHNA
Bzaumodeticmeue moueurobix 3apsdos

13.1. OnpenenuTb CHIY B3aUMOJEHCTBUS JABYX TOYEUHBIX 3apsifioB
Q:=Q.=1 Kn, Haxoaamuxcs B BaKyyme Ha pacCTOSAHHH r=1 M Jpyr
oT jJpyra.

13.3. JIBa 0aHMHAKOBBLIX 3apsKEHHBLIX LIApHKa NOJBEIIeHBl B OJHOM
TOYKE HAa HHUTAX OJAMHAKOBOH AnuHbl. [Ipu 3ToM HUTH pasouniuch Ha
yroa o. [apuku morpyxarworca B Mac/0 IJIOTHOCTbIO P, =8 +102 Kr/m3.
OnpejenuTs AH3JEKTPHYECKYIO NPOHMLAEMOCTb & Macja, €cJH yroJ
pacXOXKAEHHA HUTEH NpPH NOTPYKEHHH LIAPHKOB B MAacJO OCTaercsl He-
n3venubpiM,. [lnotHocTs Marepuana mapukoB p=1,6-10% kr/m3.

13.8. JIBa 0ilHHAKOBBIX NPOBOAAILIHX 3aPAKEHHBIX 1Iapa HaXOAATCSA
Ha paccTosinuu r=60 cm. Cuna otranknBanus F, mwapos paBHa 70 MxH.
ITocne Toro Kax wapbl NpHBEJH B CONPHKOCHOBEHHE W YIAJWJIH APYT
OT Jpyra Ha NnpexHee paccTOsHHe, CHJla OTTaJKHBAaHUA BO3pOcJja H CTa-
na paBHoi F,=160 mxH. Bouncants 3apsiabt Q; U Q., KOTOpbIe GblIU

Ha mapax 0 HX COIIPpHKOCHOBEHHA. ,IluaMeTp I1apoB CHYHTATb MHOrO
MEHBIIHM pPAaCCTOAHUA MEXKAY HHMH.

13.14. Tonkwuit crepxenb AaHHOH [=10 cM paBHOMEPHO 3apsiXKeH.
Jluneiinaa naoTHocTh T 3apsja pasHa 1 MxKa/m. Ha npoaomxenun ocu
cTepxHs Ha paccTosHuM a=20 cM 0T 6JHKafLIero ero KOHIAa HaxouTes
toueunblii 3apsiag Q=100 uKa. Onpenenuts cuay F B3anmopelicTBus
3apsMKEHHOTO CTEPXKHS M TOYEYHOTro 3apsja.

13.15. TOHKHH AJIMHHBIA CTEPXKEHb PABHOMEPHO 3apsiKEH ¢ JHHEH-
HOM NJIOTHOCTBIO T 3apsina, pasHoi 10 MkKa/m. Ha npomomxkenun ocu
CTEep:KHs1 Ha paccTosiHiH a=20 ¢M OT ero KOHLAa HAaXOAWTCS TOYEUHBIH

sapsig Q=10 uKua. Onpenenuts cuiy F B3aUMOAEHCTBHS 3apsKEHHOTO
CTEpPXHS U TOYEYHOTO 3apAja.



14.3. D/ekTpHYecKoe MoJie CO31aHO ABYMSA TOYEYHBIMH 3apsiiamH
Q,=10 uKa u Q.=—20 nKun, Haxoadamumucst Ha paccTosHUu d=20 cM
apyr ot Apyra. OnpenesuTs HanpsixkeHHOCTh £ 1o/si B TOYKe, yAajeH-
HOH OT mepBoro 3apsana Ha r;=30 cM U OT BTOpPOro Ha r;=>50 cMm.

14.4. Paccrosanune d Mexay AByMS TOYEYHBLIMH MOJIOXKUTEbHbIMH 3a-
paxamu Q,=9Q u Q.,=Q paBuo 8 cm. Ha Kakom paccTosiHHH r OT NepBo-
ro 3apsja HaxoAMTCA TOYKa, B KOTOPOH HanpsixkeHHocTs E nouss 3aps-
JoB paBHa Hy./t0? 1€ Haxoauach Obl 3Ta TOYKa, ec/ii Obl BTOPOH 3apsij
ObLT OTPHIIATEIbHBIM?

14.5. [IBa toueynnix 3apsjga Q;=2Q n Q,=—Q HaxogaTcs Ha pac-
cTofnuu d Apyr ot Apyra. HaliTi noJsokeHue TOYKH Ha NMpsSIMOH, TNpPO-

XOnAue yepe3 3TH 3aps/bl, HANPSKEHHOCTb E MoJisi B KOTOpPOil paBHa
HYJIIO.

Hanpsscennocme noas 3apanxcenHoll AuHuu

14.11., OueHb JAJAMHHAA TOHKAas INpsMas NPOBOJIOKA HeceT 3apsn,
paBHOMEPHO pacnpejie/ieHHblil Mo BCel ee JyiHHe. BhIYHCANTD MiHeliHYi0
MJOTHOCTb T 3apsijia, €CJH HanpsiXKeHHOCTb £ MOoJA Ha pacCTOSHUHN q==
=(0,5 M OT NpPOBOJIOKH NPOTUB ee cepeanubl paBHa 200 B/M.

14.12. Paccrosinne d mexay AByMS JJIHHHBIMU TOHKHUMH IPOBO.IO-
KaMmH, pacnoJioKeHHbIMH napaJiiesbHo Apyr apyry, pasHo 16 cm. Ilpo-
BOJIOKH P&BHOMEPHO 3apsi2KeHbl Pa3HOMMEHHBIMH 3apajaMi C JHHeHHON
naoTHocTbIo [T|=150 MkKna/m. KakoBa HanpsixkenHoctb E mosist B TOY-
Ke, yaajeHHol Ha r=10 cM KakK OT NnepBoi, TaK U OT BTOPOIl MPOBOJIOKH?

Hanpsocennocme noaa 3apanceHHot nAOCKOCMU

14.21. DnexkTpuyeckoe MoJie CO31aHO AByMs OeCKOHEYHBIMH TMapaJ-

JIeJIbHBIMH TJIACTHHAMM, HECYUHMHM OJMHAKOBBI DaBHOMEpHO pachpe-
nejeHHblit no muowaan 3apan (6=1 uKa/m?). Onpezenuts Hanpsixeu-
HOCTL E moas: 1) mexay nuactuHamu; 2) BHe njactuH. [loctpoutb
rpapuk U3MeHeHHs HampsKEHHOCTH BJOJb JIMHHUH, MepNeHAnKYJIsapHON
MJ1aCTUHAM.

14.22. DnexkTpuyeckoe MoJie cO3JaHO ABYMS GeCKOHEUHBIMH TapaJi-
J@JIbHBIMH  TJ1aCTHHAMM, HECYILIMMH paBHOMEDHO pacrnpejiesieHHbli No
MJIOWAH 3apsJ C NOBEpXHOCTHBIMU IJIOTHOCTSAMU O; =1 HKa/m? u 0,=
=3 uKa/m2. Onpenennts nanpsikentocts E nmousi: 1) Mexay nJiactuna-
MH; 2) BHe muacTuH. [locTpoutb rpaduk M3aMeHeHHs HaNpsiKedHOCTH
BJIOJIb JIMHHH, MEPNeHAUKYJIAPHOH MaacTHHaM.

Hanpsxcennocms noas sapada, pacnpedesrenro2o no o6semy

14.27. S60HUTOBBIH CIJIOLIHON 1IAp paauycoM R =5 cM HeceT 3apsij,
pPaBHOMEpPHO pacnpeaeseHHb ¢ 00beMHOH NJoTHOCTBIO p=10 HKa/M3,
Onpeneautsb HanpsikeHHOCTb E 1 cMemenne D 371eKTPHUYECKOTO MO
B TOYKax: 1) Ha paccTOfAHUM ;=3 CM OT HeHTpa cdepbl; 2) Ha NOBEPXHO-
ctu cdepsl; 3) Ha paccTosiHuu r,=10 cm ot uentpa cdepsi. [loctponts
rpapukn 3aBucumocteit E (r) u D (r).



Cuna, delicmsyrowjasn Ha 3aps0 8 3NeKMPUYECKOM NOAE

14.36. Tonkasi HUTb HeceT paBHOMEPHO paclipeje/eHHbIH MO AJTHHE
3apaf ¢ JHHEHHOH NJOTHOCTHIO T=2 MKKus/M. B6ausu cpejpneir uactu
HUTH HA pPacCTOAHUHU r=1 CM, MaJIOM 110 CPABHEHHIO C €€ JJIUHOH, HaXO0-
autcs ToyeyHnid 3apsag Q=0,1 mxKa. Onpegenuts cuny F, neicTByio-
Ulyo Ha 3apsf.

14.40. IlapannenbHo GecKOHeYHOH NJacTHHE, Hecylued 3apsj, pas-
HOMEPHO pacrpe/esieHHblH MO MJOWAAH C NMOBEPXHOCTHOH MJOTHOCTbIO
0=20 uKun/m?, pacnosokeHa TOHKasi HUTb C PAaBHOMEPHO paclpese/eH-
HbIM 1o jAaune sapsjgoMm (t=0,4 uKa/m). Onpenenuts cuay F, neiict-
BYIOILYIO Ha OTPE30K HUTH AJIMHOH [=1 M.

14.41. [IBe ouHaKoBbIe KPYTIJble NJaCTHHBI NJIouaabio no S= 100 cau?
KaxKJasi pacnoJioXkKeHbl napasJienbHo Apyr Apyry. 3apsaja Q, oaHoil niaa-
ctuHbl paBeH +100 vKa, apyroit Q;=—100 uKa. Onpenennts cuay F
B3aUMHOIO NMPUTSMKEHHUS MJACTHH B JBYX CJydYasiX, KOrja paccrosinie
Mexay Humu: 1) r;=2 cm; 2) r,=10 m.

TTomenyuarvrasn snepeus U NoMeHyuan
noAsL MoUe4rblLx 3aps008

15.1. Toueynsit 3apax Q=10 uKn, Haxonsicb B HEKOTOPOil TouKe
nossi, obnafaer noreHuuassHoi sueprueii I1=10 mx/x. Haiitu mo-
TeHUHaJ ¢ 3TOH TOYKH IOJISI.

15.52. Kakas yckopsouwas pasHoctb norenunanoB U Tpebyercs
I TOro, 4T00bl cOOOIUTE ckopocTh v=30 Mwm/c: 1) anektpony; 2) npo-
TOHY?

15.53. Pasnoctb norenuuasoB U Mexay KaToJOM H aHOJAOM 3JIEKT-
ponHo# samnel paBHa 90 B, paccrosnue r=1 mm. C KaKuM ycKopeHHeM
a JBUXKETCS 3JIEKTPOH OT Katoja K aHoAy? KakoBa CKOpPOCTb U 3JI€KTPO-
Ha B MOMEHT yjaapa o6 aHox? 3a Kakoe BpeMsi { 3JIeKTPOH IpOJieTaeTr
paccTtosiHHe oT Karoja Ao aHoja? [lone cyutaTe OZHOPOHBIM,

15.59. Broab cu/i0BOH JHMHUH OJAHOPOAHOIO 3JEKTPHYECKOrOo TMOJs
JBUKETC NMPOTOH. B ToYke mosisi ¢ NoTeHUHAJIOM ¢, NPOTOH HMEJ CKO-
poctb v;=0,1 Mm/c. OnpesenuTh NOTEHLHAN ¢, TOYKH 11015, B KOTOPOI
CKOpPOCTb NMPOTOHA Bo3pacTaeT B n=2 pasa. OTHoLIeHHe 3apsija npo-
ToHa K ero macce e/m=96 MKa/kr.



Toaspusayua ousrekmpurxos

16.20. ¥Ykasarb, KaKHMH THIAMH NOJSpU3aUUU (IEKTPOHHOH — e,
aTOMHOH — a, OPHeHTALHOHHOH — 0) 00/1a7al0T CJEeAYIOIIHE ATOMBI U
mosekydael: 1) H; 2) He; 3) O,; 4) HCI; 5) H,0; 6) CO; 7) CO,; 8) CHj;
9y CCl,.

16.21. Monekyna HF o61agaer 371eKTpHYECKHM MOMEHTOM p=
=6,4-1073% Kun M. Mexbagepuoe paccrossuue d=92 nm. Haitu 3apsz
Q Takoro aunoss ¥ oOBACHUTHL, NMoYyeMy HaifieHHoe 3HadyeHue Q cyule-
CTBEHHO OTJIMYaercs OT 3HAYeHHs] JeMeHTAPHOro 3apsijaa |e|.

Idaexmpudeckoe noae 8 OUILEKMPUKe

16.25. IlpocTpancTBO MeXay MJACTHHAMM IJIOCKOTO KOHJAEHcaropa
3al0JIHEHO AHIJIEKTPUKOM, MOJIEKYJIBI KOTOPOro MOXKHO paccMaTpHBAaTh
KaK 2KeCTKHe AUINOJH C 3JIEKTPUYECKUM MOMeHTOM w,=2:1073% Ku .M,

Kouuenrpauus n aunosied pasua 102 m~3, Onpenesuts HanpsKeHHOCTh
E cpesnnero MakpoCKOMHYECKOro MOJIsSi B TAKOM JAH3JEKTPHKE, eCJU MpH
OTCYTCTBHH JAHIJEKTPHKA HANPAKEHHOCTb £, MO MEXAY MJIACTHHAMHU
KoHaeHcaTtopa Obl1a paBua 100 MB/m. [e3opuentupyiouum aeficTBueM
TEIJIOBOTO JBHKEHHS MOJIEKYJT MpeHebpeub.

16.28. Ilpu Kakoit MaKCUMa/NbHON JAHIJEKTPHUCCKON MPOHUI[AEMOCTH
€ TIOrPelHOCTb NMPH 3aMeHe HanpsKeHHOCTH E .., JOKaJbHOrO MHoJs
HanpsiKeHHOCTbI0 £, BHEIIHEro noJssi He npeBbicuT 1 %?

16.37. OnpenenuTs MONAPU3YEMOCTb 0. MOJIEKYyJ a3oTa, ecJu Au-
3JeKTpuyeckas NPOHHLAEMOCTh € XKHAKOro asora pasHa 1,445 u ero
njaoTHocte P=804 Kr/m3.

16.38. TlonsipusyemMocTb @ MOJIEKYJIBI BOJOpPOJAAa MOXKHO MPHUHATH
pasHo#t 1,0:1072° M3, OnpeesauTb AUJEKTPHYLCKYIO BOCIIPHHMYHBOCTD
% BOJOpPOJAA AJsa JABYX COCTOSIHHH: 1) razooOpasHoro npu HOPMaJbHBIX
YCJIOBHUSIX; 2) JKUAKOTO, MJIOTHOCTb P KOoToporo pasHa 70,8 kr/m3.

17.1. Hatitu snekrpoemkoctt C yeJuHEHHOTO MeTa/lJUYeCcKoro uapa
paguycom R=1 cwm.

17.2. Onpenenutsb 3neKTpoeMKocTh C MeTaNIH4ecKoi cepsl paruy-
coM R=2 cM, norpy:xeHHOH B BOAY.

17.3. Onpenenutb 3jekrpoeMkoctb C 3emsu, NpUHUMAs ee 3a Luap
paauycom R=6400 km.

17.4. JIBa merajinyecKuXx mapa paguycamH R;=2 cM H R,=6 cm
COeJlHHEeHbl IPOBOAHMKOM, eMKOCTbIO KOTOPOrO MOXKHO IpeHebpeyb.
lapam coobuien 3apaa Q=1 nuKa. HaitTh noBepXHOCTHYIO MJIOTHOCTD
O 3aps/loB Ha luapax.

2P P TTTai w cmcssasimaa TV L e mamomvvscary i wramarsrersva wa o~ O D




17.11. Dnexrpoemkocth C MiIocKoro Koujaencaropa pasna 1,0 Mk®.
Paccrosiune d Mexny niactuiamu pasHo 5 MM. KakoBa Gyzer asiekrpo-
emkocTb C KOHJeHcaTtopa, ecjH 11a HHXKHIOW IJIACTHHY IMOJIOXKHUTDH JIMCT
500HUTA TOMIHHOH d;=3 MM?

17.12, Mexay mniacTHHaMH IJIOCKOIO KOHJAeHCaTopa HaXOAUTCsA
MJIOTHO NpHJeramouiasi crek/asHHas njaactuika. Konaencatop 3apsxeH
1o pasuocti norteHnuatoB U,=100 B. KakoBa Gyzer pasHocTb INOTEH-
nHanoB U,, ec/id BHITAUIUTD CTEKJISTHHYIO MJIACTHHKY U3 KOHAeHcaTopa?

17.20. KonpgeHcaTopel coeJuHEeHHI TaK, KaK 3TO IOKa3aHO Ha
puc. 17.1. SuekrpoeMKkocTH KouzeHcaropoB: C;=0,2 mMr®, C,=
=0,1 mx®, C;=0,3 Mmx®, C,=0,4 Mx®P. OnpelenuTb 3JEKTPOEMKOCTb
C Gatapen KOHJIEHCATOPOB.

L4 ¢
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Puc. 17.1 Puc. 17.2 Puc. 17.3

17.21. Komnpgencatoprl 3aekrpoemkoctsimu C;=0,2 Mx®, C,=
=0,6 Mx®, C;=0,3 mx®, C,=0,6 MK® coenuHEHHl TaK, KaK 370 yKa-
3aHO Ha puc. 17.2. Pasnocts norernuanos U mexny Toukamu A u B
pasua 320 B. Onpenesnute pasHocth noreHuuanos U; u sapsan Q; Ha
nJIacTHHAX Kaxkjoro KomjaeHcaropa (i=1, 2, 3, 4).

17.22. Koupencaropul anekrpoemkoctsiMu Cij=10 sd, C,=
=40 HD, C3=2 u® u C,=30 5D coenuHeHH TaK, KaK 3TO MOKa3aHO
Ha puc. 17.3. Onpepennuts 31eKTpoeMKocTb C CoeJHHEHUST KOHJEHCaTo-
pOB.

3akon Oma 0aa ywacmka yenu

19.1. Cuna ToKa B NpOBOAHHKE paBHOMEPHO HapacTaeT oT /,=0 1o
I=3 A B teuenue Bpemenu {=10 c. Onpeneants 3apaj Q, npolweamui
B TIIPOBOJHHKE.

19.2. OnpeaenuTh MJIOTHOCTh TOKA j B XKeJE€3HOM IPOBOJHHKE J/IH-
Hoit /=10 M, ec/11 NPOBOA HaxoAauTcsl moj Hanpsixxenuem U=6 B.

19.3. Hanpsixenne U Ha mHHAX 3J€KTPOCTaHIUH paBHO 6,6 kB.
[ToTpe6uTens HaxoauTca Ha paccrosuuu [=10 km. Onpenenurs mnio-
manb S ceueHus: MeJHOTO NPOBOJAA, KOTOPBLIH cJenyeT B3ATb AJs YyCT-
pOiiCTBAa ABYXMPOBOJAHOH JIHHHH Tepefauu, ec/i CHJa ToKa [ B JIMHUH
paBua 20 A 1 noTepu HanpsiKeHUsl B NPOBOAAX He JOJKHbI MPEBLILATH

3%.




19.9. Karymka u amnepmeTp coeiu HeHbl MOC/1e10BaATeAbHO U MPHUCO-
eIMHEeHbl K HCTOUHUKY TOKa. K 3axumam KaTyulKH NpPUCOeIHHEeH BOJbT-
meTp conportuBienneM R,=1 kOwm. [lokazauus amnepmerpa /=0,5 A,
BosibTMerpa U=100 B. Onpegeauts conportusjgeHne R KaTyLUKH.
CKOJIbKO TPOIIEHTOB OT TOYHOrO 3HAYEHHs] COMPOTHBJEHHUS] KaTYIIKH
COCTABHUT MOTPEIIHOCTb, €C/H HE YUYHTHIBAThb CONPOTHB/IEHHS BOJbTMET-
pa?

3akon Oma 0as scell yenu

19.12. BuyTpennee conpoTupjeHne r 6aTaped akKKymyJsiTOPOB pas-
Ho 3 OMm. CkosbKO npoueHToB ot TouHoro 3Hadenus DAC cocrasnser
MOrPELIHOCTh, €C/IM, U3MepAsd pa3HOCTb MOTEHUHAJIOB Ha 3axuMax Ga-
Tapeu BOJbTMETpPOM C conpoTtusaeHueM R,=200 Owm, npuHsAThH ee pas-
noii DMC?

19.13. K ucrounuky toxka ¢ dJC &=1,5 B npucoeaunnau Karym-
Ky ¢ conpotuBiaennem R=0,1 OM. AMnepmMeTp nokasas cu/ay ToKa, pas-
Hyio /[,=0,5 A. Korja K HCTOYHHKY TOKa MPHCOEIHHU/IH IOCJIEI0Ba-
TeJbHO ellle OJHH HCTOYHHUK ToKa ¢ Takon ke IDJIC, to cumaa toka [
B TOH Xe KaTylke oka3ajach paBHoil 0,4 A. Onpeneauts BHyTpeHHHE
CONPOTHUBJIEHHUS 1 U Iy IEPBOTO U BTOPOrO UCTOUHHKOB TOKA.

Ilpasura Kupxeopa

19.19. [Ise Garapeu akkymyasaTtopoB (§;=10 B, r;=1 Om; &,=
=8 B, ry;=2 Owm) u peoctratr (R=6 Om) coenunHeHbl, KaK MOKAa3aHO HA
puc. 19.7. Haittu cusny Toka B 6atapesix U peocrare.

19.20. [IBa ucrounuka toka (&;= 8B, r;=2 OM; &§,=6 B, r,=
=1,50m) u peocrat (R =10 Om) coenynennl, Kak nokasaHo Ha puc. 19.8,
Beryucanuth cuay Toka /, TeKyllero uepes peocrar.
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Paboma u moujHocme moka

19.25. Jlammouka u peocTar, COeIHMHEHHbIE MOC/e0BaTebHO, MPH-
coelMHEeHbl K UCTOUYHHKY Toka. Hanps:kenue U Ha 3axKumax J1aMIIOYKH
paBHo 40 B, comporusienue R peocrata paBHo 10 Om. BHemnss uenb
norpebaser MomHocTh P=120 Bt. Haiitu cuny Toka / B nenu.

19.26. 91C Garapeu akkymyasitopoB =12 B, cuaa toxka / Ko-
pOTKOro 3aMblkaHUs paBHa 5 A. Kakyio HauGo./blyio MOIIHOCTD P,
MOKHO TMOJIyUYUTb BO BHEIIHEH LenH, COeIMHEHHOH ¢ Takod OaTapeei?

o

19.35. Cuna Toka B NpoBOAHHKE conpoTuBaeHuem R=15 OM paBHO-
MepHO Bo3pactaeT OT [,=0 10 HEKOTOPOro MaKCHMAaJbHOIO 3HAYeHHSH
B TeyeHHe BpeMeHH T==5 c¢. 3a 3T0 Bpemsi B IPOBOAHHKE BbIAENHJIOCH
KoauuyectBo Temsotel Q=10 kJ/l:k. Ha#tH cpennioo cuay Toka (/)
B NPOBOJHUKE 32 3TOT MPOMEXKYTOK BPEMEHH.

19.36. Cuna ToKa B NpOBOJIHHKE PABHOMEPHO YBEeNHYHBAETCH OT /(=
=(0 10 HEKOTOPOro MaKCHMaJ/IbHOI'O 3HAueHHsI B TeYeHHe BPEMeHH T=
=10 c¢. 3a 310 BpeMs B NPOBOJHHKE BLIJEIHJIOCH KOJHYECTBO TEMJOTHI
Q=1 x/Ixx. OnpenenuTb CKOPOCTb HApPAaCTaHHSl TOKa B IPOBOJAHHKE,
ecJIi conpoTruB/ieHUe R ero pasHo 3 OM.

Tox e memaarax

20.1. Cuna Toka / B MeraniuyeckoM npoBojgHuke paBHa 0,8 A, ce-
yenue S nposogHuKa 4 Mm%, IlpuHuHMasn, 4TO B KaxJ0M KyGHUeCKOM
caHTHMeTpe MmeTajaa cojaepxurcsa n=2,5-10%? ¢cBoGOJHBIX 3/J€KTPOHOB,
ONpeJeNuTh CPEIHIO CKOPOCcTh (V) HX YNOPSJAOYEHHOTO IBHXKEHHS .

20.2. OnpenenuTb CPEAHIO CKOPOCTD (V) yNOPSIA0UEHHOTO JBHKEHH S
3/JIEKTPOHOB B MeJHOM MPOBOJHKKE Npu cuse Toka /=10 A u ceuenun S
npoBofHuKa, paBHoM | mm2. IlpuusaTh, yTOo HA KaX/blif aTOM MeAH MPH-
XOJHUTCS JIBa 3JEKTPOHA TPOBOJMMOCTH.

20.3. [TnoTHOCTH TOKa j B a/llOMHHHEBOM npoBoje paBHa 1 A/mm2,
Haiitu cpeaHiolo cKopocTb (v) ynopsioueHHOTO JBHKEHHS! 3ME€KTPOHOB,
npeanoJsiarast, 4To YMUCJAO0 CBOOOAHBIX 3JEKTPOHOB B 1 cM?® asiomMHHuUSA

pPaBHO YHCJIY ATOMOB.
20.11. Hcxoast u3 MoJes i CBOGOJHBIX 3JEKTPOHOB, ONPENETHTh YHC-

JIO 2 COYJapeHHii, KOTOpble MCMBITHIBAET 3JEKTPOH 3a Bpems f=1 c,
HAXOAsACh B MeTa/ljie, eCJH KOHLEHTpAalHst n CBOOOAHBIX 3JEKTPOHOB
paBHa 10?° M73. YaeabHYIO NPOBOAUMOCTL Yy METa/l/a NPUHATL PaBHOH
10 MCum/m.

20.12. Wcxoaa M3 KJAaCCHUECKOH TEOPUHU 3JEKTPOMPOBOAHOCTH Me-
TaJJIOB, ONPEAE/]HTL CPETHIO KHHETHUECKYIO 3Hepruio (&) 3JeKTPOHOB
B MeTaJJle, ec/li OTHOLIEHHEe A/y TEMJOoNPOBOAHOCTH K YAEIbHOH NPOBO-
auMocTH pasHo 6,7 -107¢ B¥K.



Csa3b meandy HanpANeHHOCMb0 U UHOYKYUel
MQA2HUMHO20 NOAS 8 BAKYYMe

21.1. Hanpsaxennocts H maruutHoro noas pasxa 79,6 kA/M. Omnpe-
IeJUTb MAarHUTHYIO HHAYKIHIO B, 3TOro no/jst B BakyyMe.

21.2. MaruutHaa uaaykuusa B nons B Bakyyme pasua 10 mTa. Haii-
TH HanpskKeHHOCTb H MarHMTHOro noJs.

21.3. BobluncanTb HanpsXKeHHOCTb H MarHUTHOTrO MOJSI, €CJAH €ro
HHAYKuHS B Bakyyme B,=0,05 Tux.

21.11. ObmoTka Katywkd auamerpoM d=10 CM COCTOHMT M3 IJIOTHO
NpUJeralmux Apyr K Apyry BHTKOB TOHKOH NpoBoJoKH. Onpenenurtsb
MHHHUMAJbHYIO JHHY [y, KaTYLIKH, IPH KOTOPOH MarHUTHAs! HHLYKUUS
B Cepe/lMHe ee OTJIHYaeTcs OT MAarHUTHOH WHAYKIHH GECKOHEUHOTO coJie-
HOHUJa, COIePHKAlIlero TAKOe K€ KOJHYECTBO BUTKOB Ha €MHHILY JJIHHBI,

He Gosiee yem Ha 0,5 %. Cusa Toka, NpPOTEKAIOIIErO N0 OGMOTKE, B 060-
UX CJay4asX OXHHAKOBA.

ITore npamozo moka

21.14. Tlo npsiMoMy 6GeCKOHEYHO AJMHHOMY NPOBOAHHUKY TE€UYET TOK
I=50 A. OnpegenuTh MarHUTHYIO MHAYKUHIO B B TOuKe, yaajeHHOH
Ha paccTosiHWe r=>5 CM OT NPOBOAHHKA.

21.15. [Ipa 1yiMHHBIX napaJjJenbHbIX NPOBOJA HAXOAATCA Ha paccTos-
HUM r=>5 cM OJIUH OT Jpyroro. [lo npoBojaM TeKyT B IPOTHBONOJIOXKHBIX
HanpasJ/eHUsiX OfuHaKoBble TOKM /=10 A kaxnwii. Haittu Hanpsxen-
HOCTh [ MArHUTHOrO NOJIA B TOUYKE, HAXOAAIIEHCS HA pPAacCTOAHUH
ri=2 CM OT OJIHOTO U r;=3 CM OT JAPYyroro npoBoja.

Cura Amnepa

22.1. Ilpamoit npoBoj, no KoTopomy TeueT Tok /=1 KA, pacnosoxken
B OJHOPOJHOM MAarHHTHOM IIOJI€ NEPNeHAHKY/IAPHO JHHUAM HHIVKIUH,
C xakoii cuioft F IeliCTBYeT 1oJie Ha OTPe30K NpoBoja AJHHOH [=1 M,
ecad MarHuTHas HHAyKuua B paBna 1 Ta?

22.4. ToHkHII NMPOBOA B BHJE AyrH, COCTaBJAAIUIEH TPETb KoJsbla
paaguycom R=15 cM, HaxOAMUTCS B OJHOPOJHOM MarHuTHOM moje (B=
=20 mTx). ITo nmpoBoay Teuer Tok /=30 A. [lnockocTe, B KOTOpOI#i J€-
JKUT Jyra, NepneHJuKyJsipHa JHHHUSIM MArHUTHOH WHAYKIHH, U NOABO-
Asiliye npoBoja HaxoasaTcs BHe noJs. Onpeneautb cuay F, feicTBYyIO-
Y0 Ha IPOBOJ.

22.5. I'lo ToHKOMY 1poBOAY B BHJE KoJbla paguycom R=20 cM Teyer
Tok /=100 A. IlepneHauKy/asipHO NJOCKOCTH KoOJiblla BO30YKIEHO

OJIHOpOJHOE MarHuTHoe noJje ¢ uuaykuued B=20 mTa. Haiitu cuny F,
pPacTATUBAOLULYIO KOJIbIO.



23.8. 3apsiKeHHasi 4yacTUla, ABUrasiCb B MarHUTHOM MOJIe MO Jyre
DKPYKHOCTH pajuycoM R;=2 cM, Ipouuia yepe3 CBUHIOBYIO NJIACTHHY,
PaCIOJIOXEHHYIO Ha IYTH YacTulbl. BeseacTBHe notepy sHEpruu yacTH-
ueit pajinyc KPMBH3HBI TPAEKTOPHH U3MEHHUJICS U cTaJ] PaBHBIM R,=1 cM.
Onpenenurb OTHOCHTENbHOE H3MEHEHHEe SHEePIUH YacCTHUHI.

23.9. IlporoH, npoueMIHH YCKOPSIOULYI0 PA3HOCTb MOTEHLHAJOB
U=600 B, Bneren B OAHOPOAHOE MAarHuTHOE TOJE C HHAyKUHed B=
=0,3 Ta 1 Hauan ABUraThCs MO OKPYKHOCTH. BhUUCIHTE ee panuyc R.

23.31. DneKTPOH JABUKETCs MO OKPYKHOCTH B OJJHOPOJHOM MarHuT-
HOM moJie co ckopocThbio U=0,8 ¢ (¢ — cKopocTb cBeTa B Bakyyme). Mar-
HuTHast uHAYKUKA B noas pasna 0,01 Ta. Onpenenuts paguyc oKpyx-
HOCTH B JIBYy X c/1yyasiX: 1) He yuuThiBasi yBeJHYeHHE MacChl CO CKOPOCTbIO;
2) yUUTBIBASI 3TO yBeJHUYEHHeE.

23.32. DneKTpPOH IBHIKETCS B MATHHTHOM I10JI€ MO OKPYKHOCTH pa-
auycom R=2 cm. MaruutHas uuaykuust B noast pasua 0,1 Ta. Onpepe-
JUTh KHHETHUeCKVIO 3Hepruio T 3jekTpoHa *.

Maenummstti nomok

24.5. Hauitu maruutusii notok O, co3naBaeMbiii COJIEHOUIOM ceye-
HueM S = 10 eom?, ecnw oH umeer n = 10 BHTKOB HA KaKAbli CAHTH-
MEeTp ero AJUHBl NpH cuse Toka /=20 A.

24.6. I'lnockuit KoHTYp, Niollaib S KOTOPOro paBHa 25 c¢M?, Haxo-
JIUTCS B OJHOPOJHOM MarHuTHOM mnoJje ¢ uHaykuued B=0,04 Ta. On-
penenuTbh MarHUTHLIA NMOTOK (D, MpoHU3BIBAIOUIHI KOHTYP, €CJH IJOC-
KOCTb ero coctaBJsier yroa fp=30" ¢ JUHUSMH HHIYKIHH.

24.7. Ilpu aBykpaTtHOM 00BOJ€ MATHUTHOTO M0JIOCAa BOKPYT MPOBOJ-
Huka ¢ Tokom /=100 A Gblna coBepuuena pabora A=1 m/xk. Haiitu
MAriuTHeIH 1OTOK (D, co3jgaBaeMbli MOJIOCOM.

OnTuKa 1 dpM3MKa aToma

Ompaafceaue U npesomMieHue ceema

28.1. [Ipa n/JOCKHX NMPSAMOYTOJbHLIX 3epKasa 06pasyioT ABYrpaHHbI
yron ¢=179°. Ha paccrosauuu /=10 cM OT JHHHH CONPHKOCHOBEHHS
3epKaJ H Ha OAMHAKOBOM PAacCCTOAHHH OT KaKJIOro 3epKasja HaxOJHTCs
TOYEYHbIH HCTOYHHK cBeTa. OnpefenuTh paccTosiHue d MeXAY MHHMBIMIL
1300paxKeHHAMH HUCTOYHHUKA B 3epKaJiax.

28.2. Ha cepuueckoe 3epkaso najnaer Jayd csera. Haiitu nocrpoe-
HHEM XOJ Jiyya MNocje OTpa)keHHsl B JABYX CJydasix: a) OT BOTHYTOrO
3epkana (puc. 28.4, a); 6) or BeinyKJOro 3epkana (puc. 28.4, 6). Ha
pucyHke: P — moJoc 3epkana; O — ONTHYECKH# 1EeHTP.
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a) ; 6)
Puc. 28.4
28.4. dokycHOe paccTosHHe [ BOTHYTOro 3epkasna pasHa 15 cwm.

3epkano JaeT IeHCTBHTENbHOE H300parKeHue IpeaMera, YMeHbIIeHHOe
B Tpu pas3a. OnpejesnTs paccTosiHHE @ OT NMpeAMera IO 3epKaJa.

28.6. BornyTtoe sepxano naer Ha 3KpaHe nsobpaxkenne CoJHLA B
BHJ€e KpYyXKKa inamerpom d=28 mM. [luamerp Coanua na ueGe B yrJio-
Boii Mepe f=32'. Onpenennts paguyc R KPHBH3HHI 3epKaJa.

28.7. Paguyc R KpHBH3HBI BEITYKJ0rO 3epkana pased 50 cm. Ilpen-

MeT BBICOTOH h=15 cM HaxoAMTCSi Ha PACCTOSIHUH a, paBHOM | M, OT

aepkana. Onpenesntb paccrosuue b oT 3epkaJa 10 H300paKeHHsl U ero
BoicOTY H. _ .

28.14. Ha cTek/nsiHHYIO NPH3MY C TpejaoMusionium yrjom 0=60°

najgaetr Jayu csera. OnpejeauTb NokKasaTejb NPeJOMJIEHHUsI 7 CTeKJa,

ec/1i NMPH CHMMETPHUYHOM XOJIe Jyua B NPHU3Me YyroJ oTKJAoHeHHss 0=40°,

Onmuueckue cucmemol

28.20. Ha Tonkyio JMH3Y nagaer aydy cBera. HaiTu moctpoeHHem
XOJ Jyya IocJie NpeJoMJeHHsl ero JIMH30i! a) cobupaiomei (puc, 28.7,
@); 6) pacceusatomiei (puc. 28,7 6). Ha pucynke: O — onTuueckuii eHTp
qauH3bl; F — rnaBuelit dokyec.

28.21. Ha puc. 28.8, a, 6, yKasaHsl noJIOKe€HHSI IVIaBHOH onrTHyec-
xoit ocu MN nuussl u xof ayva L. IToctpouts * xox nyya 2 nocse npe-
JIOMJIEHHS] €ro JHH30H,

F F
a) 5)
Puc. 28.7
/ /
.M -\’N " 4 3 v
0
a) 5)



28.29. Ornowenue k paauycoB KPHUBHM3HBI IOBEPXHOCTEH JIMHSBL
pasHo 2. Ilpu KakKom paguyce KpUBH3HBI R BBINYKJIOH IIOBEPXHOCTH OII-
tuueckas cuna O auuser pasHa 10 anTp?

28.30. Omnpeznenutb paauyc R KPHBH3HBI BBHINYKJOH IOBEPXHOCTH
JINH3BI, €CJH TPH OTHOLUEHHWH R pPaJuyCoOB KPHUBH3HbI NOBEPXHOCTEH
JUH3BI, paBHOM 3, ee ontuueckas cuna O=—8 antp.

Ceemogoti nomoK u cusa csema

29.1. OnpezesuTsb CHIY cBeTa [ TOUEYHOTO UCTOUHMKA, MOJIHBIH CBe-
TOBOH notok @ koroporo paseH 1 jM.

29.2. Jlamnouka, norpebasiomas MOIHOCTE P=75 BT, co3naeT Ha
paccTossHUM r=3 M IIPH HOPMAaJIbHOM MAJE€HHH JYYed OCBELleHHOCTH
E=8 nk. OnpefeauTs y/AeNbHYIO MOIIHOCTh p JIaMIIOYKH (B BaTTax Ha
KaHJIeNy) U CBETOBYIO OTAA4y 1) JJaMNOYKH (B JIOMEHAX Ha BarT).

29.3. B BepuinHe KpyroBoro KoHyca HaXOIHTCS TOYEUHbIH HCTOUHHK
CBeTa, INOCBLIAIOIMH BHYTPH KOHyca cBeToBOit moTok M=76 jam. Cuna
cBeta /[ ucrouynuka paBHa 120 kx. OnpegenuTb TelecHH yroa ® u
yroJs pacrsopa 2 ¥ KoHyca.

29.4. Kakyio cuny Toka / moKaKeT rasibBaHOMETp, NPHCOeIHHEH-
HBIH K CeJIeHOBOMY (DOTO3/JIEMEHTY, €C/JH Ha PAacCTOSIHUU r=75 CM OT
HEro INOMECTHTb J1aMMOYKY, INOJIHBIH CBeTOBOH notok M, KoTopoii pa-
Ben 1,2 kaM? Ilnomans paGodeit mosepxHOCTH (oTO3/EMeHTa paBHa
10 cm?, uyBcTBUTEABHOCTD | =300 MKA//M.

A procme u csetnumocy

29.12. OtsepcTe B Kopnyce (pOHApPS 3aKPBITO MJIOCKHM MOJIOYHBIM
creknom pasmepoM 10<15 cm. Cuna csera / ¢oHapsa B HampaB/eHUH,
coctapJstoniem yron ¢=60" ¢ Hopmasbio, paBHa 15 ka. Onpene.nts
ApkocTb L crek.ia.

29.13. Bol4HCANTD W CPABHHTB MEXKAY COGOi CHJIBI CBETA pacKaJeH-
HOr0 METa/JIMYeCKOro MapHKa fApKocTbio L;=3 MKJ/M? U 1I1apoBOro
CBeTH/IbHHKA sIPKOCTbIO L,=5 KKI/M?, eciiu ux Juamerpsl d; u d, co-
OTBETCTBEHHO paBHBHl 2 MM U 20 cM. )

29.15. Connue, Haxoasich BOJM3U 3€HHMTA, CO3jaeT Ha TOPH30HTAJIb-
HO# nosepxHOCTH ocBelleHHocTs E=0,1 Mak. duamerp Cosnua BuneH
nox yraom a=32". Onpenenuts Buaumyio sipkoctb L Cosnna.

29.16. Jomna [ packanenHoit foGesa MeTanauyeckoil HuTu pasHa 30
cM, auamerp d=0,2 mm. Cuna cBeta / HUTH B NepHEHIUKYISPHOM e
Hanpasienuu pasHa 24 kKA. OnpenenuTtb spKOCTh L HHTH.



Humepgpepenyus 8oan om 08yx Ko2epeHmmblx UCMOYHUKOB

30.1. CKOIbKO JJIHH BOJH MOHOXPOMATHYECKOTO CBeTa C YacTOTOH
Kose6anuit v=>5-101* 'y ya0oxkuTcs Ha myTH Aaurod [=1,2 mm: 1) B
Bakyywme; 2) B CTeKJe?

30.2. OnpenenuTb ANHHY [; OTpe3Ka, Ha KOTOPOM YK/IaJblBAETCsA
CTOJBKO Ke JUIMH BOJIH B BaKyyMe, CKOJIBKO HX YKJIaJLIBA€TCs HA OTpe3-
Ke [;=3 MM B BOJI€.

30.3. Kakoii 1auHBl [, nyTh npoiizieT (pOHT BOJHBI MOHOXPOMATH-
YecKOro cBeTa B BaKyyMe 3a TO K€ BPeMsi, 38 KaKoe OH MPOXOIHT MyThb
anuHOM [,=1 M B BOJE?

30.4. Ha nyTu cBeTOBO# BOJIHBI, HAYIIEH B BO3/lyXe, NOCTABU/IH CTEK-
JIAHHYIO TJACTHHKY TosuiuHON A=1 MM. Ha CKOJIbKO M3MEHHTCS OIl-
THYecKasi IJHHA MYTH, €CJH BOJHA MajaeT Ha NJAcTHHKY: 1) HOpMmab-
Ho; 2) non vrioMm e=30°?

30.22. JIBe naockonapaJjieNbHble CTeKJ/sIHHbIE TJIACTHHKH TPHJIO-
JKEeHbl OJHA K JPYroil Tak, 4To Mex1y HUMH oOpa3oBascsi BO31YIUHBI
KJuH ¢ yryiom 0, paBabiv 30”. Ha oany M3 niacTHHOK majaeT HOpMaJibHO
MoHOXpoMaTtuueckuii cBeT (A=0,6 mxkm). Ha kakux paccrosinuax Iy u [,
OT JIHHUH CONPUKOCHOBEHHS NMJIACTHHOK OyayT HAOMIOAAThCS B OTPaKeH-
HOM CBeTe MnepBasi ¥ BTOpasi CBETJIbIe M0J0Ch (HHTephepeHIHOHHbIE MAK-
CHUMYMBI)?

30.23. J1Be niiockonapaJebHble CTEKISTHHbIE MJIACTHHKH 00pasyioT
kKaH ¢ yraom 0=30". IIpocTpaHcTBO MeX1y NJAaCTHHKAMH 3aMOJHEHO
rauuepuHoM. Ha KJMH HOpMa/bHO K €ro MOBEpXHOCTH IlalaeT Ny4YoK
MOHOXpPOMaTHYeCKOro cBera ¢ AnuHOH BoJHbl A=500 HM. B oTpaxen-
HOM cBeTe HabJoj1aeTcs HHTepdepeHIHoOHHas KapTuHa. Kakoe yucino
N TeviHbIX HHTep(epeHIHOHHBIX NOJOC NPHXOAUTCA Ha 1 oM JJIMHBI
KJIuHa?

30.33. Ha skpane Habaiojaercss uHTephepeHIlMOHHAs KapTHHA OT
JBYX KOre€peHTHBIX HCTOYHHKOB cBeTa ¢ AMHHOi BoaHb A=480 M. Korna
Ha MYTH OJAHOIO H3 NYYKOB NOMECTHJH TOHKYIO IJIACTUHKY U3 IJaBJie-
HOr0 KBapla C nokasartejem npejsomsenusi n=1,46, 1o unrepdepeHnuu-
OHHAas KapTHHA cMecTHsach Ha m=69 nonoc. Onpepenuts Toauuuy d
KBaplLEeBOU IJIACTHHKH.

30.36. Onpenenuts nepemelienye sepkasna B uHTephepomerpe Maii-
KeJbCOHA, €CJAU HHTeppepeHLHOHHAs KapTHHA CMeCTHJach Ha M=
=100 nosioc. OmbIT MPOBOIUICS CO CBETOM C JJIMHOH BOTHBI A=546 HM.

30.37. [Ins u3MepeHusl nokasartessl TNpeJIOMJEHHsT aproHa B OJHO
u3 nued uHTepdepomerpa Maiikenbcona NOMECTHJAM MYCTYIO CTEKJSH-
HYIO TPYOKY AJauHOI [=12 cM ¢ nyiockonapaniesbHbIMH TOPLOBLIMH TO-
BepxHocTsIMHU. [lpu 3anosneHun TpyOKH aproHoM (MpH HOPMaJbHBIX
yCJ0BHSX) HHTep(EpPEHIIHOHHAsl KapTuHa cMecTuaach Ha m=106 noJoc.
OnpenenuTh MoKasaTesb MPeJOMJIEHHS 77 aproHa, eCJH JJIHHA BOJHBI A
cBeta paBHa 639 HM.



3onb, Dperers

31.1. 3naa dopmyay paauyca k-it sounl Ppenens pisa chepuyeckoit

Bosibl  (p, =V abkM/(a+ b)), BHIBECTH COOTBETCTBYIOMLYIO (OPMYLy
IU1s IJIOCKOH BOJIHBL.

31.3. Panuyc p, yerBepToii 30ubl ®peneist 15 NJI0CKOrO BOJHOBOIO
¢ponta pasen 3 mMMm. Onpenenutb paguyc 0, 1wectoi 3oHbl Ppenensd.

31.4. Ha nuadparmy ¢ KpyrgabiM OTBepCTHEM AuameTpoMm d=4 mm
nazaeT HOPMAJbHO NapaJliesbHBIA MY4YOK Jyyedl MOHOXPOMAaTHYECKOTrO
ceera (A=0,5 mkm). Touka HaOmoJeHHS HAXOAUTCS HA OCH OTBEPCTHS
Ha pacctosinnd b=1 m o1 Hero. Cko/bKo 30H Ppeness ykJjalbBaercs B
oTBepcTHH? TemMHOe MM CBeT/IOe MATHO MOJYYHTCH B UEHTpe Auppax-
IIHOHHON KapTHHBI, €CJAM B MecTe Hab/I0eHHH MOMECTHTh 3KpaH?

31.5. [1nockas ceetoBasi BotHa (A=0,5 MKM) najaeT HOpMa/abHO Ha
-auadparmy ¢ Kpyrasim otBepctueM auamerpom d=1 cm. Ha kakom pac-
CTOSIHHH b OT OTBEpPCTUSA JOJKHA HAaXOJUTHCA TOYKA HaO/lofleHHs, YTO-
66l OTBEPCTHE OTKPbIBAMO: 1) o/1Hy 300y ®penensi? 2) aBe 30Hb Ppenens?

Huppakyua Ha wearu. Juppakyuonnas pewemxa

31.10. Ha wean mupunoit a=0,05 MM najgaet HopMaJbHO MOHOXPO-
Matuyeckuit ceT (A=0,6 Mmxm). OnpeaesuTb yroJ ¢ MexAy nepBoHaya/b-
HbIM HanpaBJIEHHEM IyyKa CBeTa M HANpaBJ/eHHEM Ha YETBEPTYIO TeM-
Hyl0 IuPaKIHOHHYIO MOJOCY.

As ame M g mmm mm————— —— o mm

" 31.26. Ha JIN(PaKIHOHHYIO PeleTKy, cofepxatryio n=>500 mTpu-
XOB Ha | MM, najaeT HOpMaJbHO MOHOXPOMAaTH4YeCKHH CBET C JJHHOH
BoaHbl A=700 uM. 3a peleTkoii nomeueHa cobuparomas JuH3a ¢ rja.-
HBIM (POKYCHBIM paccrosinuem f=>50 cM. B dokanbHOR MIOCKOCTH JIHH3bI
pacnoJioxkeH skpan. OnpenennTtsb JuHefinylo aucnepcHio D, Tako# cHc-
TeMBI 11 MAaKCHMyMa TpeTbero nopsjika. OTBET BbIpa3HTb B MUJLJIH-
MeTpax Ha HaHOMETP.

Jugppakyus Ha Kpucmaairudeckot peuiemnse

31.29. Ha rpanb Kpucransa KaMeHHOH COJIH MajaeT napaJeabHbli
NYy4OK PEHTreHOBCKOro uanydenus (A=147 nm). Onpenenuts paccros-
HHe d MeX]ly aTOMHBIMH TJIOCKOCTSIMU KPHCTaJ1a, ecyu AUdpaKIHOHIIbIHA
MakKCUMyM BTOpPOro nopsjka Hal/ofaercs, KOrja H3JyyeHue Majaet
mox yriaoMm $=31°30" K moBepXHOCTH KpHCTaJJ]a.



3axon Bprocmepa. 3akon Manwoca

32.1. Ilyyok cBeTa, uaymuii B BO3JyXe, najaer Ha NOBEPXHOCThH
KHAKOCTH TOJ yrJoM &,=54°, OnpeaesuTb yrosa mpejoMJIeHHs €, Mydy-
Ka, ecJd OTpPa)KeHHBIH NYYOK IOJHOCTBIO MOJISIPU30BaH.

32.2. Ha kakoit yrJioBo# BLICOTE ¢ HAJ F'OPHU30HTOM JOJIKHO HaXo-
Antbea CosHule, YTOOB! COTHEYHBIH CBET, OTPaXKEHHBIH OT NOBEPXHOCTH
BOAbI, OBLI IOJHOCTBIO TNOJSPH30BaH?

32.3. Ilyyok ecTecTBeHHOro cB€Ta, HAYLUIHH B BOJE, OTpaxKaeTcs OT
rpaHu ajmasa, norpyxeHsHoro B Boay. [Ipx Kakom yrie najgeHusi &,
OTPAXKEHHLIII CBET MOJHOCTBIO TOJSAPH30BAH?

32.4. Yros Bproctepa €, npH NajieHNH CBETa M3 BO3/lyXa Ha KPUCTa/L

35.1. Omnpenenutb pa6oTy Bbixona A 3/1€KTPOHOB M3 HATPUS, €ca
KpacHass rpaHuuna ¢oroapderra Ay=>500 nHM.
35.2, byner nu Habmonatbes (orosddekT, ecan Ha NIOBEPXHOCTh

cepebpa HanpaBuTb y/IbTPadUOIETOBOE H3JYYEHHE C JTHHOH BOIHbI A=
=300 ©HM?
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35.6. Ha nuHKOBYIO NJacTHHKY MajaeT MOHOXPOMATHYECKHH CBeT
¢ anuHoH BoJHBI A=220 HM. OnpenesuTb MakKCHUMaJbHYI CKOPOCTb
Umax (POTO3/1€KTPOHOB.

35.7. Onpenenuts AJUHY BOJHBL A yJIbTpadUOJETOBOTO H3/1YyYEHHS,
Najapllero Ha NOBEPXHOCTh HEKOTOPOro MeTasJa, NMPH MaKCHMasibHOM
cKopocTH (oT03/1eKTpOHOB, paBHOH 10 Mwm/c. PaGoToit BbIXOAA 3JIEKT-
POHOB U3 MeTaJslyla NpeHeOpeyb.

38.1. BoluucauTh pajmuychl 7, H r; BTOPOH H TpeThed oOpOHT
B aToMe BOJOpOJA.

38.2. OmnpenenuTh CKOPOCTb U 3JMEKTPOHA HAa BTOPOH opOHTE aToma
BOJIOpOJA.

38.3. Onpenenutsb YacToTy OOpaleHUs 3/1EeKTPOHA Ha BTOPOH opOuTe
aromMa BOJOpOJA.

38.4. Onpepenuts noreHuuanbuyto Il, kunernueckyo 7 U moanHyio
E snepruu 3jeKTpoHa, HaXOAdALIErocst Ha nepBo# OpOHTE aToMa BOJOPO-
Ja.

38.5. Ompenenuth JAJIHHY BOJHBI A, COOTBETCTBYIOULYIO TpeTbel
CrieKTpajbHOi JuHUH B cepuu banbmepa.

38.6. Hafitu HauGosbuIyi0 Ap,, H HAUMEHBIIYIO Ay, AJTHHBI BOJIH B
nepBoH HH(paKpacHo# cepuu crnekTpa Bogopojaa (cepuu Ilamena).

38.7. Bpyucaute 3Hepruto & (HOTOHA, UCITYCKaeMOro IpH nepexoje
3JIEKTPOHA B aTOMe BOJOPOJA C TPETbEro 3HEPreTHYECKOro YPOBHS HA

nepBhbIi.
Uln. JAH IJA}IM LA A WALYLLL G - o e

38.11. BbiyucauTb AJIMHY BOJIHEL A, KOTOPYIO HCNYCKAaeT HOH Tesus
He* npu nepexone co BTOPOro 3HepreTHYeCKOro YPOBHSI HAa NepBBIii.
CpenaTb TakOH Ke MOJCYET A/ HOHA JUTUA Lit+.

38.12. Haiitu snepruio E; u noresuuan U; woHusauun uoHo He+
u Lit+,

38.13. Boblunciuth yactoTH f; u f; BpaleHus 3JeKTpOHA B aToMe BO-
Z0pOJia Ha BTOPOH U Tperhed opbutax. CpaBHUTH 3TH 4aCTOTH C YACTOTOM
V H3JIyYeHHs TNPH NEePexoje 3/IeKTPOHA C TpeTheil Ha BTOPYIO OpOHTY.

38.14. AToM BozOpO/ia B OCHOBHOM COCTOSTHHHU MOTJIOTUJ KBAHT CBETA
C AJIMHOH BOJIHBI A=121,5 um. Onpenenurs pagHyc r 3JIeKTPOHHOH Op6u-
Thl BO30OVKIEHHOTO aTtoMa BOIODOIA.



KonTposabHble 3a1aHus (IpUMepbl KOHTPOJIbHbBIX 321aHU)

~ 1.12. IIpoxekrop O (puc. 1.7) ycraHoBJeH Ha paccrosiun [=100 M
oT creHsl AB u 6pocaer cBeT/ioe NATHO Ha 3Ty creHy. IIpoxekTop Bpa-
aercsi BOKPYT BepTHKAJbHOH OCH, Jeiast ofuH oGopoT 3a Bpema 1=
=20 c¢. Haiitu: 1) ypaBHeHHe ABHKEHHs CBETJIOro MsaTHA IO CTeHe B Te-
yeHHe NePBOil YeTBepTH 060pOTa; 2) CKOPOCTh U, ¢ KOTOPO# CBETJIOE MST-
HO JBUXKETCA IO CTeHe, B MOMeHT BpeMeHH {=2 c. 3a Hauaso oTcyera
NPHHATH MOMEHT, KOrja HampaBJ/eHue Jyda cosnajaer ¢ OC.

A c 8

Puc. 1.7

1.31. Ilo oxpyxHOCTH paguycoM R=5 M DaBHOMEpPHO JBHKETCS
MaTepHaJbHasi ToUKa Co CKopocTbio v=>5 m/c. Tlocrpouts rpaduky 3aBu-
CHUMOCTH JJIHHBI NYTH S W MOAyJs NepemelneHus |Ar| or BpemeHH ¢f.
B MOMeHT BpeMeHH, NpPUHATHIA 3a HadaubHb (1=0), s(0) u |Ar(0)]
CYHTATh PaBHBIMH HYJIO.

1.41. Teno, 6pomeHHoe ¢ GallHU B rOPH2OHTAJbHOM HalpaBJeHHH
co ckopocThio v=20 M/c, YIasI0 Ha 3eMJII0 Ha PaCCTOAHUH S (OT OCHOBAHHUS
GalmHu), BaBoe G6GoJblueM BbICOTHI A OGamnu. HaiiT BpicOTy GaluHH.

2.7. MarepuasnbHas TOUKa Maccoi m==2 Kr ABHKeTCSs NOA JAeHCTBHEM
HeKoTopo# cuabl F corsjacHo ypaBHeHuio x=A-+Bt-+Ct*+4-Dt®, rne
C=1 Mm/c?, D=—0,2 M/c®. Ha#iTu 3HauyeHHs 3TOi CHUJBI B MOMEHTHI
BpeMeHH ;=2 ¢ U f,=>5 ¢. B Kakoii MOMEHT BpeMeHH Cus1a paBHa HYJIO?

2.19. Ha ropu3oHTa/NbHOH NMOBEPXHOCTH HaXoauTcst OpPYCOK Maccoil
my=2 kr. Koadxpuuuenr rpenus f; 6pycka o noeepxHocrs pasen 0,2. Ha
OpycKe HaxoauTcs Apyro# 6pycok maccolt m,==§ Kr. KoadduuueHr tpe-
Hus [, BepXxHero Gpycka o HuxHHMHA paseH 0,3. K Bepxuemy GpycKy
npunoxena cuna F. Onpenenutn: 1) sHaueHue cuJbl F;, NIpH KOTOPOM
HaYHeTCs COBMECTHOe CKOJIbKeHHe OGPYCKOB MO MOBEPXHOCTH; 2) 3Haue-

HUe cuabl F,, IPH KOTOPOM BepXHMH OPYCOK HAUHET NPOCKa/b3biBATh
OTHOCHMTE/IbHO HUKHETO.

.......... e
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2.38. Ha xenesnHonopoxkHOH nJjaT@opme YCTAaHOBJIEHO OpYAHe.
Macca naardopmel ¢ opyauem M=15 1. Opyaue crpessieT BBepX MCA
yrioM ¢=60" K Topu3oHTy B HanpaBsaeHuH NyTH. C Kakoi CKOPOCTbLIO
U, TNOKaTuTCcs maargopma BCJEACTBHE OTJauH, €Cc/IM Macca CHapsajaa m=
=20 KI' ¥ OH BBIJIETAET CO CKOPOCTHIO U,=600 m/c?



8.14. Omnpeneauts cpeaHee paccrosHue </> MeXJIy LEHTPAMHU MoJie-
KYJl BOJASIHBIX NapoB MPH HOPMaJIbHBIX YCJOBUAX H CPABHUTH €ro C jJna-
MeTpoM d camux MoJekysa (d=0,311 uwm).

8.20. B Gaasoune copepxurca ras npu Temmeparype f,=100 °C.
Jlo Kakoi temmneparypbl f, HY»KHO Harperb ras, 4tobbl €ro jaBJeHHe
yBeJHYHJIOCE B JBa pasar

8.41. Cyxoii BO3IyX COCTOMT B OCHOBHOM i3 Kucmpo,ua H asorTa.
Ecnu npeHeOpeyb OCTaNbHBIMH COCTABHBIMU YaCTSIMH BO3JyXa, TO MOXK-
HO CYHTATb, YTO MAcCCOBbIe JOJH KHCJOPOJAA H a30Ta COOTBETCTBEHHO
w;=0,232, w,=0,768. OnpeaenuTb OTHOCHTENbHYIO MOJEKYJISPHYIO
maccy M, BO3JyXa.

9.16. B koaGe BmecTiMocTbio V=100 cM? coaepmmca HeKOTOPbIH
ras npu temneparype 7=300 K. Ha cko/bKO MOHH3HUTCS paBjeHHe p
rasa B Kosbe, eclld BCJEJCTBHE YTeUKH U3 KoJObl Bhiiger N =102 mo-
JIeKy.1?

10.55. Haiiti cpeaHio NPOAOMKHTENbHOCTE (T) CBOGOJHOTO Mpo-
Gera MoJsieKys Kuciaopopa npu rtemneparype T=250 K u naBnenuu
p=100 ITa.

13.13. B BeplunHax KBajpara HaXOJATCS OJHHAKOBbIE 3apsijbl Q=
=0,3 HKa xkaxapiii. Kakoi orpuiaresbubiii 3apan Q; HYXHO nomec-
TUTb B LIEHTPE KBajpara, 4yToObl CHJia B3aUMHOIO OTTAJKHBaHUA NOJ0-
JKHUTEJIbHBIX 3apsAJ0B OblJla ypaBHOBELIEHA CHJIOH NPHTAMXKEHHs OTpHIla-
TEJbHOTO 3apsjar

14.12. Paccrosinne d MeXAy ABYMS JJIHHHBIMH TOHKHMH IPOBO.TO-
KaMH, pacnoJioKeHHbIMH NapasgeibHo Apyr Apyry, pasuo 16 cm. Ilpo-
BOJIOKH DP&BHOMEPHO 3apsiKeHbl Pa3HOUMEHHLIMU 3apsAiaMH C JHHeHHOM
naoTHOCTbIO |t]=150 MkKun/m. KakoBa nanpsikennocts E nosas B Tou-
Ke, yaajgenHoit Ha r=10 cM Kak OT nepBoi, TaK U OT BTOPOH NMPOBOJIOKH?

14.42. Ilnockuit KOHEHCATOP COCTOMT U3 JBYX MJACTHH, pasjeJei-
HbIX CTeKJIOM. Kakoe jiaBjieHne p Nnpou3BOAAT MJACTHHBI HA CTEKJIO Nepe;]
npoboeMm, ecJii HalpsiKeHHOCTh £ 3/1eKTPUUECKOro noJss nepez npoboem
paBia 30 MB/m?

17.19. Tpu ofHHAKOBHIX IJIOCKHX KOHJIEHCATOpa COENHMHEHHI IOcJ/e-
noBaTeNbHO. deKTpoeMKocTh C Takod Gartaped KOHAEHCATOPOB pPaBHA
89 n®. [Maomane S kaxao#k naactuusl paBHa 100 cm?. JIH3/J€KTPHK —
crekno. Kakosa Tomunna d crexkna?

19.18. Ia siementa (§;=1,2 B, r;=0,1 Om; &,=0,9 B, r,—=
=0,3 OM) coeauHEHbI OJHOMMEHHBIMH nomocamn. ConpotuBiieHiie R
coelMHUTEeNbHBIX NMpoBOJ0B paBHO 0,2 Om. Onpeneautb cuay toxa [/
B LleMH. \ ’

28.14. Ha crekssiHHyIO NmpusMmy c npenomjsiiomuMm yraom 6=60°
nagaer Jayy csera. OnpejenuTh noKasaTeslb NPEJOMJIEHHS n CTeKJa,
ecsii NPH CUMMETPUYHOM XOjie Jyua B Mpu3Me YroJ oTkJIoHeHus 0=40°,



28.25. KakoBo HauMeHbllee BO3MOXKHOE PacCTOsIHHE [ MeXIy Npe-
METOM M ero JeHcTBHTENbHBIM H300paxKeHHeM, CO3/laBaeMbiM COOHpaio-
1ieit JMH30M ¢ TJ1aBHBIM (POKYCHBIM paccTosHueM f=12 cm?

30.11. B omnsite IOnra paccrosinue d ME}K}Ly measiMu paBHo 0,8 mm.
Ha kakom paccrosinun [ OT 1eneii cjenyer pacrnosoXHTh SKpaH, 4To-
Obl WHpuHaA b uHTephepeHIHOHHOIT NOJIOCH 0Ka3aJjach paBHOII 2 MM?

31.8. Toueunntii nctounuk S ceeta (A=~0,5 MKM), nuiockaa guadparma
C KPVIJbIM OTBEPCTHEM paAMyCOM r=1 MM M 3KpaH pacloJIOiKeHbl, KaK
3To yKkasaHo Ha puc. 31.4 (a=1 m). Onpesenuts pacctosinue b OT 3Kpa-
Ha /1o [uadparmbl, IPH KOTOPOM OTBEPCTHE OTKPLIBAIO OBl /s TOUKU P

TPH 30HbI PpeHeid.
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Puc. 31.4

34.9. Ilpunumasa KodhHUUUEHT Ten/JOBOro HM3/y4eHHs & YIJA INpH
temneparype 7=600 K paBubim 0,8, onpenenutb: 1) 3HEpreTHyeckyio
ceetumocte M, yras; 2) suepruto W, ussnydaemyio ¢ TOBEpPXHOCTH
yrJis ¢ miomanbio S=5 cm? 3a Bpemsi =10 MuH.

34.17. MakcuMyM CHeKTpPaabHOH IJIOTHOCTH 3HEpPreTHYeCKOi CBe-
TUMOCTH (M), 1)max SPKOM 3Be31bl APKTYP MPUXOAUTCS HA JJIHHY BOJIHBI
Am=0580 HM. Ilpunumasi, 4To 3Be3ja H3/yyaeT KakK 4epHOe TeJjlo, Olpe-
neauTh Temneparypy T TNOBepXHOCTH 3Be3IHl.
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Bonpocsl k 3a4ery

Kunemaruka npsiMOJIMHEHHOTO IBUKEHUS,

Kunemarnka KpuBOJIMHEWHOTO ABUKEHHS,

JluHaMuKa NocTynaTeabHOrO U BPAIlaTeIbHOTO ABUKEHUS,
3aKOHBI COXPAHEHUS B MEXAHUKE.

OCHOBBI MOJICKYJISIPHO- KHHETHYECKUX TPEICTABICHUH.
YpaBHEHUsI COCTOSIHUS UEANBHOTO rasa,

IlepBoe Ha4yasI0 TEPMOJAMHAMUKH,

IIpoueccs! mepenoca,

®dazoBble IEPEXObL,

. 3akoH Ky.TIOHa, I'paHULbI IPUMCHUMOCTH,
. HaHpH)KeHHOCTB SJICKTPHUYCCKOTIO IOJIsA, IMOTCHIUA,
. HpOBOI[HI/IKI/I N JUDJICKTPHUKHU B JICKTPUICCKOM I10JIC,

. 3aKOHBI IOCTOSIHHOTO TOKa,

MarsautHoe II0JIC, MAIrHUTOCTAaTHKA,

. DIIEeMEHTBI TEOMETPUIECKOMN OITHKH,
. OnTuueckye CUCTEMBEI,

. BOJIHOBBIG SIBJICHHUA B OIITHUKC,

. ILtanerapHas MoJiesb aToma,

. 3aKOHBI U3JIy4Y€HHUS aTOMA,

20.  3aKOHBI U3JIy4YEHUs
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