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HEeCKOMILKO. HOBHIX 3afau (3-46, 4-50, 4-51, 5-19, 5-20, 8-36, 22-12, 26-26,
31-53, 41.23, 42-15, 42-16, 42-17, 42-18, 42-19, 49-20, 42-91° 4222,
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BHUMAHMIO CTYIEHTOB

1. Npexae Bcero HeOGXORHMO OUAKOMMTHCA ¢ TAGAHHAMYM, DOMEIMEHHBLIMU
B KOHIle KHMIH, T@K KaK peililei#e MHOCHX 3ajay 6e3 NONb3CBAHHR HMH HEBOS-
MoxHo. Heo6XonHMo TAKIKE SHAKOMCTBO £ BBEfCHHAMH, HMCIOHIUMHCA B KaXAOM
naparpade u colepxamumu ofsop mpogsTHk B cooTHOWenmfi, CAYXANEX ANA
peurenua 3afiad, HOMCHIENHHX B [aHHOM Haparpade H B CIEAYDILHX 34 HEM.

2. BuukHys B CMHCA 3ajayH, CRefyeT YCTAaHOBHTb, BCEe AH [aHHLE, HYXKHbie

. AR pelleHMst 3aadH, MPHBEAEHH; HEJOCTaiON{HE NAHMHE MOKHO HaiTH B Tal-

HHIaX, NOMEIEHEHX B KOHUE KHHIH.
3. 3aTem Creayer SCHO TpEICTABHTH cefe BCE YNpOIAIONIRE DPEIONOKEHHS,
KOTOPHE HYWKHO CHeNaTh, YTOGH PeHTH KaHHYIO 3aKavy.
YacTs u3 3THX yOPOWIAIOUINX TNPEMITONOKEHHH yKasaHa B TeKCTe 8ajavd,
9aCTb Joa#HA GbiTo HENPEMEHHO CHOPMYJNPOBAHA NpH. OTBETE, HANpPHMEp, TaK:

. «[Ipynuman 3emmo 3a OFHOPOJHH Wiap, HaXOJAHM..» # T. X

4. Cnremyer peuraTh Sajaun B o6mEeM BHZAe, NOJb3ySch OGO3HAYEHHAMH BE/H-
quy (1aba. XXXI). ‘

5. Hafiza oTBer B BHIe HEKOTOPOil (GOPMYMH, BHpaMaioulel HCKOMYIO BeAH-
YHHY .9epe3 3afaHHble, CIGAYET NPOBEPHTb NPABHABHOCTb TMOXYYeHHOR (opMyau
chneaylomuMy cnocoGamu:

. 2a) TIposepnte paBencrso- pasMepHoCTeli y OTHG/BHBIX WIEHOB MNOAYYEHHOR
¢opmynn. HepaseHCTBO ' pasMepHOCTEH CJYXKHT HBHEIM TPU3HAKOM HEBEpPHOCTH
pemenust. Ecin B GopMysay BXoAuT noxazatenabHas ~(PYHKUHA, TO Pa3MePHOCTH
noKasaTens Jo/kHa OHTL paBHAa HYJIO.

6) IlpoBepHTs NPUMEHHMOCTh NOAYueHHON GOPMYJAH K UYaCcTHbHIM CAYUASAM.
PaccMoTpus NPOCTON mpuMep: NMYCTh WA CKOPOCTH MajeHHR Ha 3eMJI0 Tena,
GpoLIeHHOro Ha BHICOTE fi CO CKOPOCTHIO Ug, HafiieHa ¢opMyia:

=V v3+2¢h.

Ecin ©p=0, 10 QopMyna ofpaiiaercs B H3IBECTHYIO H3 TeopHu QopMyny
A CKOpOCTH Teda,  majaiomero Ges HayaabHoft ckopoctu: lg=7y 2gk., Ecan
BHICOTA HAACHHA OYEHb Mana, TO CKOPOCTb Texa U, OYCBHMIHO, MOYTH 'paBHa
HauanbHOfi CKOPOCTH, 4TO TaKXe TMOAYYaeTCA H3 NpHBeACHHON QOpMYJH, ecad
nonowurs h=0.

Bropodt -npumep. M3 ycaosufi sagawu 27-14 sicuo, wro npu Us=U; npu-
penesHas B otsere GopMyJaa HoakHAa Aath T3=T;, a npH Us=U, xomxsxo
NOAYuUHTLCA. Ta=Ts. Ecan, pemtas sagauy 27-14,- mal noayunan Ou Jopuyay,
KOTOpasi He YROBJAETBOpAJA OH YKasaHHBIM 'rpeGOBaHmm TO STO Oo3Havano Owl,
YTO B HallH BHIYHCAEHHR BKpafgach oWHGKa. :

B) Huoraa m3 yciaomnfi BumHo, uto ¢opmyna, wpamalomaa o-rae-r ROJKHA
ObTh CHMMETDHYHOR MO OTHOWEHHIO K HaHHHIM Fajau, T. €. OoTBeT He' JOJIKeH
MEHATBCH, €CAH MOMEHATH HaHHbIE ‘MeCTaMH.

Pacemotpum npumep. Tanbsanmuecknfi sneMeHt npu conpormeﬂnn BHELI-
uefl mennu, pasHoMm R;=0,2 ox, naer Tok /=2 a, a NpH CONPOTHBIEHAR BHEMI-
ueft menn, paBHoM R:=1ph ox, xaer tok [3=07 g. Kaxoma SaexrpoxsHKyman
cuna saementa? OQueBHAHO, 4T0 uocaenonare:lbnocrb ODHTOB, OBO3HAYEHHHX Hi-
Zekcams | u 2, nPouIBOILHA U €& MOXKHO SAMEHHTb Ha OBpaTHyw. Jlefictaurens-

WD, pemaw 8aAay .' naxoaM  dopmyay, BHPANAIOMYIO . 9. A, C. S/AEMEHTA KaK

dyuruuio Iy, I, Ry n Ry
B LI{R,—R.)
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3ra (bopuyna CMMMETPHIHA OTHOCATE/ILHO BenAwnH, oﬁosuaqeauux RHAEKCAMR

"1 ® 2 u ecan sciony, rxe CTONT mugexc 1, nocnnma uhxexe 2, # wmaobopor,



‘dopmyna ne mamenntes, TIPEANONONEM, UTO KTO-HHOYED, Peas STy MAH APYIVIO-

8ajauy, B KOTOPOM - 110 -~¢MBICTY  YCHOBH - MOKHO MeHATH ~HOCNEAOBATEALHOCTD
AAHHHX, TOJYUHA QOPMYAY, B KOTOPOH HENb3S - MEHATh -MECTAMM HBAEKCH. Taxoh
pe3yipTaT cayxua 6ul NPU3HAKOM, YTO B pelllenHe 3aJlauu BKpanack oluuGka. -
6. Heo6xonumMo mMeTh B BHAY, YTO DEIliCHHe 3afaul JOMNXKHO OHTbL o6GocHo-
paHo. Tak, Hanpumep, NpH pellleHHH Sajagn 8-7 Hano- MOKasaTh, NMOYEMY B pac-

CMaTPHBAEMOM CJyd4dae MOXKHO NPHMEHHTH $OpMYNYy AAA -MaTEMATHICCKOTO MafT- -

HHKa, XOTA BMECTO MAaTeMaTHYECKOfi TOUKH KojeGJercs nenoe NOAEHO.

Touto Tak XKe Tpefyercss OGOCHOBaHHE OTBETOB ‘Ha KayeCTBEHHLIE BOINPOCH.
Hanpumep, noaneit oTBeT Ha Bonpoc 32-5, 6 noixeH OHTH NPUMEPHO TAKOB.
Paccmorpum pa6ory AA NpPH CTOMb MajJOM NPOABMIXKEHHH MarHuTa, 4ro TOK /
B TeueHHe €ro MOXHO CYHTaThb NOCTOAHHHIM, Tak Kak 8a cuer sroh
paGoTBl  BHINEASETCS HEKOTOPOE  KOJHUECTBO TEMJOTH, TO MOXKHO . HanHeaTh:
AA=I?RAi=]/AqgR. Tak kxax Ag 1npH onpejefeHHOM H3MEHEHHH MATHHTHOTO
NOTOKa He 3aBHCHT OT CKOPOCTH 3TOro u3MeHeHus, To AA nponopuuonansho I.

Tlpn’ 6nierpom’ BaBurankd Maruuta /; a caegoBareanho, # AA ‘Goabiue, ueM: npH

menneHHom, DTo cnpaBefsiMBO AAf J0GOTO MANOro . ydacTKa ABHKEHHS Marsura.
Cnenoparensho, ¥ o6uiag paGotra npu GHCTPOM ABANKEREA Maruura Goablue;. ucM
TpH MeLJICHHOM.

7. Ilpextne ueM NPHCTYNHTL K YHCHAOBHIM DacyeTaM, ClEAyeT NPOMSBECTH Ie-
PEeCUeT BCEX MMEIOINHXCA JAAHHHIX HPEHMYMIECTBEHHO B MEXJAYHAapPOAHYI0 CHCTe-
My exaunun CH.

B nepecuere Her HeOGXOAMMOCTB, €CAR OTBET SaBHCHT OT OTHOIEHMS Be:
JHYHH OIMHaKOBOf pasmepHocTH. Hampumep, B pacueTH, CBA3aHHEE ¢ yp.ann;—
HHEM COCTOSHHS MIEalNBLHOTO rasa, YacTo BXOAAT OTHOIICHHS BHAA %2, 3,“

2

Vi
W B sThHX BHpakeHHAX paBienHe p, aGcomoTnyio Temmeparypy T,
2

ofnem V. MOXHO BBIpaXartbh B JIOGHX eIHHHLAX. : S

Ilpy  pewenny. 3anau HO. SACKTPHUECTBY H MArHETHIMY PEKOMEHAYETCH NOMbr
soBatecs Ham_ cuereMoit CH, mam cummerpnunoft cucremoft CI'C (rayccosa cm-
creMa eausun). DopMysaHl AJs STHX IABYX CHCTEM EIMHHIL HECKOJIBKO pA3/HUHEL
(nocKONEKY mepBAs CHCTEMa  WBJASETCH PALMOHAJTHHPOBAHHOM, a BTOpas HeT;
KpOMe TOro, B HEKOTOPHX (OPMyJNax CHMMETPUYHON CHCTEMB® TNPHCYTCTBYET

MHOMHUTENL —= ,rje ¢ - CKOpOCTh cBeTa). B mavane Kaxnoro us naparpados,

NOCBAIIEHHEIX 3ajauaM MO SJIEKTPHUECTBY H MarHeTusMy, rpusefient GopMysin
ofeux cucreM. Ilpu 9TOM AHsneKTpHYecKas NpoHuuaeMocTs B cHeteme CI'C 06oa-
naveha ¢, a B cucteme CH~—e: .~ . . ‘ Co

'Y =s:,a ,
rae ey’ =8384.10-1 —?;- (snexTpHueckad mnoctosnnas B cucreme CH),
Ananoryuno Ans MarHMTHOR NPOHHLAEMOCTH: "
: ot ?
p’, = p’OP‘ ’
2H ‘
= . T s
rae po—4:u 10 ik

B Bakyyme e=1 n p=1, 1. e 1 5 cucreMe CI'C B BakyyMme Ew=D )| B—H

Tlpu nepecuete AaHHHX yZOGHO MoAb3oBaTbest Tabmmnamy I1-4 u II-5,

8. TlpucTynas K BHIYHCIEHHAM, HAJO, NPHHAD BO BHHMAHHE CTENEHL TOWHO-
¢TH NaHHBIX 8Sajad4, ONpelleNuTh YHCIO SHAKOB, KOTOPHE CJeAYeT BHYHCAHTL B
pesyibrate (B GONBLIUMHCTBE Sakad ABa H/m TpH snaka), IIpm pacverax Hazo
HONLIOBaThCA . cueTHON JauHefikofi A JorapumuueckHMu TabnHuamu.

9, Jlerkne safaunm OTMeueHH sHaukoM O, sajaun CpeAHENd TPYAHOCTH ==
aHaukoM . A, Gojee Fpyanue ~— sHaskom L. ‘ o Ce e
3naukamu O n [\ oTMeueHEr TakiKe sazaun, TpeOylomue npuMeneHns ¢op-

MY BHTErpanbHOro H-Au{depeninnasbHOrO Heuncaennd,

4
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S MEKAHMRA

- -§ 1. Kunematnxa ‘

1) Cumemenne Touky, (S) €CTb pacCTOSHHE MEXKAY KOHEUHHIM H
HA4Ya/JbHBIM TOJIOXKEHHIMH . TOYKH.
-+ 2) CkopocTtb TO4YKH :
As  ds

v=1llm — ==,
at+0 At dt
YCKOpeHHe -
o Av  do
' < a=I1llm — =—,
at+0 At dt

8) Ckopocrs (v) m cMemenue (s) TOUKH, COOTBETCTBYIOLIHE OT-

.pe3ky BpeMeHH (f) NpH pPaBHOMEPHOM NepeMEeHHOM [ABHXKEeHHH MO
_ npAMOf JIMHHH, CBAI3aHH CJeAYIOMHWMH COOTHOLICHHAMH: -

0= fb.,-.i-dt; s'=_'vot+ '—'—2—ﬂ;' v:—vd=2as,

PABHOMEDHOro . ABHXKEHHS: S=0vl, -

4) PaBHoMepHO YyCKOpeHHOe H pPaBHOMEPHO 3aMe[JIEHHOE [BH-
MeHHe paCCMATPHBAIOT MO OZHHM M TeM XKe -QopMy/saM, 3HaKH Be-
JHYUH. @, v, § MOryr ObiTh /M06LIMH, HO BHIGHpAIOTCA COTJIACO-
BaHHO. . ‘

5) Eciau n3-HexoTOPO# TOUKH NpPOBOAHTbL BEKTOPHI CKOPOCTH. ABH-
Kymeicss TOUKH B pasiHYHple MOMEHTHl ABHIKEHHS, TO KOHIBI STHX
BEKTODOB pACHOJIOXKATCA MO KpHBOMN, HasbiBaeMofi rogorpacgom
ckopocTH. [Ipy JABHMKEHHM TOUKH MO TPaeKTOPHH KOHEl BEKTO-
pa CKOpOCTH JABHXeTCs Mo rojgorpady, npuueM CKOPOCTL JBHIKEHUS
KOHIa BEKTOpPa CKOPOCTH MO rojorpady paBHa YCKOPEHHIO TOYKH
IPH IBHIKEHHH N0 TPaEKTOPHH. ‘ ‘

6) Ipu kpuBOHHeAHOM . ABHKEHHH

a,=%; a ~VaiTa,

fRe  vg—< HavajbHad - ckopocth. [Ipr a=0 nosnyvaerca ypasHeHue

1 5 vy . .

CTPEMUTENDHOR) YCKOPEHHE; & — MOMHOE YCKOPeHHE.
T ‘ N

TAe @, ~— TAHTCHUHAIbHOE YCKOPeHHe; @, — HOpMasbHOe (LeHTpo-



7) I'Ipocroe rapuommecxoe xo.nedarme onpene.nﬁe'rca ypanﬂe‘
nmmm.

Ts=Asin (ut+9) 'e"Afsm:(—-at ﬁf’)‘;:
. v=Awcos(ot+g);
Q= Ao? sin (0f-+¢) =— uls,
rie A — Hando.nbmee paccromme ‘Kone6aiomweficss TOUKH OT cpen-

Hero nosoxennus; T — nepuon KoneGaHus W @ — HauanbHas dasa.

8) Tlpu ciioxeHun ABYX OAMHAKOBO HaNpaBJEHHHIX TapMOHHue-
CKHX KOMeGaHHA C OJMHAKOBLIMH MePHONAMH NOJYYaeTCs rapMOHH-
uecKoe KoneGanHe C aMIMIMTYIOR -

A= VA12+‘A22+2A1‘A2 €08 (Pr—P2) -
9)- CKopoCTb C/IOXKHOrO JIBHXKEHHS ONpeNensieTcs MO MNpaBHIy
_mapajieJorpamma. ‘
10) Ilpu nocrynarenbHOM ABHIKEHHH TBEpPAOro Tela CKOPOCTH H
YCKOpeRna BCeX TOYeK TeJa B Ji060fi MOMEHT OAHHAKOBHL.
11) BpamarensHoe nnmxenne TBE‘})IIOI‘O Tena xapamepnsye'rca

yrJI0BO CKOPOCTLIO 0= llm 2 =2 4 Yr7OBHM yCKOpeHHEeM
‘ st-0At  at

e_Aum-A-t-—-Z Yrnosas cxopocts u yrnoaoe yCHOpEHHE — BeK-
#-0
TOpHl H CKJaALBAIOTCS NO MpaBHAy NapaJjjienorpaMmma.

12) Cpasb TAHreHUUANLHBIX CKOPOCTH H ycuopeana TOYKH Bpa-
lllalOH.LEI‘OCﬂ TeNa C YrAOBLIMH:

v—-wR-2’;R; a=¢R,

rie R-—paccromme faunof TOUKR A0 ocH; T — mepHOA BpalleHHA.

O 1-1. Ha pucynke -1 nokasan rpaduk 3aBHCHMOCTH CMellle-

HHSi OT BpeMeHH AJsi ABUXKEHHS Baroma TpaMBas B HauaJe NeperoHa.

a) Kaxono JABHKEHHE BaroHa B Pas/IHYHHE MOMEHTH BPEeMeHH?
6) B kakoft MOMeHT CKOpOCTb BaroHa Han6o/blas?

S(M){
‘ ‘ q00
]
17
| A /
“50 /"//
T iy
=7 = 3 ‘
i T 1 tieay
o 5 0 i5 20. .
“Pue, 1-1.

s{w,jr,

’ |
o W
\ L1 1\ A\ 1L
o 4 \\ 8 ] 1\ ©v]}l 20\] & 23”0‘ feex)
7 I I N 0 N Y
wr- 1 AN A N

‘ ‘ T TV T\ ¢
-1 -

Puc. 1-2.

B) l{m AOKASHIBAIOT IIYHKTHprIe JAUHHH?P

r) .KakoBa. cpeguss ¢KOpocTb 33 ‘mepphie 10 cexk? 3a nepaue
17 cex?

O 1-2. Ha pucynke 1-2 nokasau npnmepnbm rpa:imx ABHIKE-
HHA HEKOTOpO# TOUKH sByvatliell CTPyHBI posiis. B Kakme MOMeHTH
TOYKA ABHXKETCA ¢ HanGoJbulell CKOPOCTHIO H B Kakhe € HanGo/b-

LWHM ycxopeHHeM?

v(m/cex)
. 6
, 9t : - ‘\
B ,. ) [~ 3 g
0 10 Y R 0% cem
Puc, 1-3. .

0 1-3. Ha pucyuxe 1-3 nokasan npnmepnuﬁ rpaq)m( cxopo- »
. .CTH aBTOMOGH/A.

a) Kaxoso ABumeHne amomoGuna B pasnuqﬂbre MOMeHTH ‘Bpe-
MeHu?

6) Kaxkos l'lyTb npofixeunnift apromobunem 3a 40 cex?

O 14, Cymecrsyior npu6opbl, NO3BOASIGUIHE 3aNHCHIBATH Tpa-
(bHKH, MOKa3bIBAIOMIME, KaK C TeYeHHeM apemexm MeHseTca ycKope-
HHe JABHIKYILEroCA BaroHa.

a (wjcaxt) :
?*/ )s:'n‘ T Nzt

Pac. 14,
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sm)

Pue. 1-B.

a) B Kakue OTPe3KH BpEMEHH IBHMKEHHE BaroHa, OMHCaHHOE
rpauKoM, NOKagaHHEIM Ha puCyHKe 1-4, OBIO YCKODEHHBIM, B Ka-

KHe — 3aMEIEHHBIM, B Kakue — paBHomepHmM?

6) HaueptuTb NpHGIHSHTENLHO IpadHK CKOPOCTH, COOTBETCT-

B‘y;onmn rpatuky 1-4, npennonaras, uro npu t=0. v=0.

O 1-5. Ha pucynke 1-5 nad rpaux 3aBUCHMOCTH CKOPOCTH OT
npofizeHHoro nytd. Kakos xapakrep HBHXKEHMA HA OTAENbHLIX

yyactkax mytu?

O 1-6, Ha pucynke 1-6 moxasaH rpaduk 3aBHCHMOCTH ycxo- :

peHHs BaroHa OT MpPOAEHHOro MyTH.
a) KakoB Xapaktep ABHMIKEHHS Ha OTAE/BbHEIX yqacrxax?

6) Uro noxasmpaer TIONLaAb, OTpaHHYeHHas xpmsoﬁ H OCbl0

a6erncc?

B) UTo MOXHO CKasarh 0 HAYABHON M KOHEUHOR cxopocmx Ba-

TOHa, ecnd IVIoIajH A u B Ha rpaduke pasnm?

O 1-7. Moesa umer co CKOPOCTBIO 75— MomeT AW YenoBeK

8aMeTHTh €ro nepeMellende TEMHOW HOYBIO NpH BCMHILIKE MOJHHH,
NPOAOMIKHTENLHOCTh KOTOPOA =2.10=* cex, ecin OH HaXOMMTCH Ha
TaKoM PAacCTOSHHH OT NMOe3Ja, Ha KOTOPOM OH MOXET 3aMeTHTh CMe-
wekre He Menbwe 1 cu? ‘

A 1-8, a) Yenosek HaxOAHTCH Ha paccTOsiHuH h=50 4 or
npamoit aoporn. no KOTopoll npHOaHKaercd asromodmm o CKo-

pocwo v,=10 o Kaxomy Hanpas/IeHHIo no.zuxen GexaTb ue-
m/ceﬁ’) : : .
02 oy
o111 ‘ S
‘ - ‘ St
NiesanBERYRENE] a
L ' gV
- 02 !
Puc. 1-6;

JIOBEK; YTOSH BETPETHTHCS ¢ ABTOMOGH/EM, eCii aBTOMOOUAL HaXo-
AnTca Ha paccrosuun b=200 .u OT YeJIOBEKa U eC/IH, HeOBeK MOXes

GexxaTb €O cxopoc'ruo Q3=3 w‘

6) Kaxkosa Hanmenbmaﬂ CKOPOCTBb, C. KOTOPOH ROMKEH: Gemxarn
1€/10BeK, 4TOOH BCTPETHTHCA ¢ aBTOMOGHIeM?
O 1-9. Iloesn, = nsurascs or ocTaHomm Tpomes B TeueHHe

50 cex 200 M ¥ [OCTHr CKOPOCTH 6 Vsenaqnaanocb WIH YMeHb-

IIaJ0Ch YCKOpEHHEe ABHKEHMS C TeueHHeM BPEeMeHH?
O 1-10. Tloesn METpO TPOXONUT NeperoH 2'xkm 322 mun 20 cerc.

I'Ipnmmaﬂ YTO MaKCHMaJbHas CKOpPOCTb IOe3Jla paBHa 60—-—- "

YTO B Hauaje H B KOHUE NEPEroHa TMOesM ABHKETCH C TNOCTORHHBIMH
YCKOpEHHSIMH, PaBHBLIMU 110 a6COMIOTHOM BeJMYHHE, ONPefeNHTh ITH:

YCKOpeHHsl. o _
A 1-11, Ha6awopareas, CTOABIUHA B MOMEHT HagaJja JBHIKe-

HHS 3/1€KTPOMOe3la y ero nepeiHero Kpas, 3aMeTHJ, YTO NepBuill
BAaroH Npomes MHMO Hero 3a 1=4 cex. CKoabko BpeMeHn Oyner
ABUrathcs MUMO Hero n-fi (7-f1) Barou? JIBHiKeHHe CUATaTh PaBHO-
MEpPHO YCKODEHHBIM.

A 1-12, Ha6monateab, CTosmui Ha naaTdopMme, 3aMeTH], YTO
nepBLIi BaroH 3JEKTponoesna, npHOAMAKaloUlerocs K CTaHIMH, Npo-
e MHMO HEro B TeueHHe 4 cex, a BTOpoii — B TeueHue 5 cex..llo-
cie 9TOro MepeaHHA Kpaf moesma ocraHoBHACA Ha paccTOsHHE
75 s oT HaGmionareas. Cuuras NBHIKEHHe NMOE3Na PABHOMEPHO 3a-
MEJICHHHIM, ONpeleNuTh ero YCKOpeHHe.

O 1-13. ITo HakNOHHOR AOCKE MYCTHAM CHH3Y BBepX mapuw: Ha
paccrosiinn 30 c# OT Hauada NyTH WApHK NOOHIBAJ ABaMAH: ue-
pe3 1.cex n uépe3 2 cex nocite Hadyalda ABHXKeHHH. Onpeneantnr Ha-
qaJIbHYI0 CKOPOCThL M YCKOpeHHe NBHXKEHHs WapHKa, CYHTast ero no-
CTOSHHRIM,

0 1-14. d)onapb, HaXOAAIIMACA Ha paccrosinun Ro=8 x ot
BEPTHKANbHOM CTEHH, Gpocaer Ha Hee 3aiunK. PoHaph paBHOMEpHO
BpamaeTcs . OKOAO BepTuKanbhoi ocu. Yacrora o6opotos ¢o-
Hapa n= =05 cex-!. Tlpn BpalleHHA donapa saflung Gexur no
cTeHe 1o ropusoma.nbuoﬁ npamoit. Halitu' ckopocrs saiunka depes
t=0,1 cex nocne TOro, Kax ayu cmera Obul nepneﬂnnxynﬁpen K
cTeHe,
- 0 1-15, C npucrann A BBepX ¥ BHH3 1O PeKe OTHPABJAAITCH
HBa ONHHAKOBHIX JKatepa n npuOLIBalOT K npHcTanaM B u C uepes
OZHHAKOBHe OTpESKH BpeMeHH. O6paTHOoe BO3BpallleHHe KaTepa H3
B B A tpe6yer B 1,5 Anaaa Goablle BPEMEHH, YeM BO3BpallleHHe BTO-
poro xarepa us C 8 A. Bo ckonbko pas CKopocTh Katepa B cTosved
BoZte 6OMIblIE CKOPOCTH, TEYEHUSA PeKu? ‘ .

A 1-16. Ipe npamble JHHeHKH JexaT  OfIHa ‘Ha Apyrof
(puc. 1-7). Kpas anneex o6pasylor yroal a. Ecan AHHeKy B nepe-
MellaTh MOCTYNaTesbHO CO CKOPOCTBIO U, BEKTOP KOTOpOR oGpasyer
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¢ KpaeMm aunefixa. -A yroa B, To Toaka

Meraercs.. Onpeaennts CKOPOCTb U,

yraoB K P. TIpn xakoM yrae § cko-

J pocTb U, HauGodee sesuka? Ilpu ka-

KOM- yrje f§ CKopocTH 0, H 0 pasﬂu
Mexay cobo#?

A 1-17. C xakoi cxopocnlo noJ-

¥eH . AeTeThb -H KaKoA Kypc No/xKeH

" . [depxkaTb caMoOJeT, YTo0n 3a BpeMs

Pnc 1-7. - -1.4 nposererb TOYHO 1O Hamnpasie-

" :HHlO Ha cesep nyTb 200 km, ecliH BO

BpeMa ToneTa AYeT CeBepo-BOCTOUHBIHA Berep nox, ymou 35° k me-

pranaty co ckopocteio 30 -——?

4 1-18. Ja octposa A u B anexar noéepezmae pekn Ha
- paccrosiHun - §=0,5 £M OAHH OT APYroro NO HanpaBJeHHIO Teue-

HHSl, CKOPOCTb KOTOPOro u,=25'—— Ha -Gepery mporns A no

HanpaBJIeHHIO, MEPNEHAMKYNSPHOMY K HANpPaBJIeHHIO TEUEHHs, Har
XOAHTCA TPHCTAHE, PACCTOfiHHe KOTOpolt oT A TOkKe paBHO §=
=05 «m. Ipeben eger Ha Jofke OAHH pa3. c ocTpoBa A Ha oc-
tpos B u obparHo, Apyrof pas —c ocTpoBa A K npucraHH n 06-
pamo. Ckopoers JIOOKH B Crosueff BOJe paBHa Ug

+a) - Tlpu  kakom- yc.nosun rpe6eu MOXeT COBepﬂme nepsyio o-
e3fKy?

6) Ilpw xakom yCHOBHH OH MO)KeT nepeexarb c oc:Tpoaa Ha
BpUCTaHb MO COeNUHAWEN HX npAMOA?

B) Kak B npem:mymem caydae OH JOJIXKEH nepman csofi xypc.

‘tCJIPI vr——5-——?

r)- OauHaxkoBoe Ju BpeMﬁ nonano6mcx eMy aas STHX nsyx no-
e310K?

n)- Ilpr Kakofi CKOPOCTH Uy nepsaﬂ 73 STHX MOE3LOK norpe6yer
ppeMeHu B n=2 pasa Goablie, 4eM BTOpasn?

O 1-19. Kakoit Bua uMeeT rogorpad ckKopocTH Aas c.uenyto-
MHX C1y4Yaes: paBHOMepHOe NpAMO/MHHefiHOe ABHMKEHHe? paBHOMep-
HO YCKOpEHHOe MpSMOJHHEeHHOe ABHXKEHHE? PaBHOMEpHOE ABHXKeHHe
.mo oxpymnocm? p2BHOMEPHO YCKOp@HHOe ABHIKEHHE N0 OKPYXKHOCTH?

-\ O 1-20. [Ioeaa ABHXKETCHA N0 3aKPYIJICHHIO C pannycom 400 »,

npHueM ero” ycxopeﬂne (Taurenunanbuoe) pasio 0,2 — cex,. Onpene-

BUTH €ro HOpMai!bHOG H [OJIHOe ycxopeune B TOT MOMEHT, Koraa .

. €F0 CKOPOCTb' paBHa 10 —

A 1-21, Tpu cauo.nera Bunonmuor pasaopor, nm—lraqu Ha
paccronuun 60 » apyr or apyra (puc. 1-8). Cpeasuuii camoner se-

‘TepeceueHHs anHeek (Touka C) mepe-

ToukH C Kak QYHKUHIO CKOPOCTH U H

THT CO CKOPOCTBIO 360"’-}’%, ABHrafCh MO Jyre OKPYXKHOCTH paiHycOM
'600 #. Onpenennts yCKOpeHue ‘KaXaoro camosera. ' o

1O 1-22, Koneco, umeroniée 12 ' paBHOOTCTOANINX - CHHI, BO
BpeMs . Bpamenus dororpadupyior ‘¢ skcnosuuuesi 0,04 cex. Ha
CHHMKe BHJHO, UTO KajK[as CIHHA '8a 3TO BpeMs HOBEPHyJach Ha -
TOIOBHHY yIJIa MeXAY ABYMs coceanuMu cnuuami. Haiitv yraosymo
CKOPOCTb BpallleHHS. ‘

A 1-23. a): Kpyr (puc. 1-9) ¢ qepHmM cexTopoM (yroa mpu
ueHTpe pasen - 40°) BpaillaeTcsi BOKpYr OCH, NMpOXOAsilleli vepe3
UEHTD- Kpyra fiepHeHAHKYNSPHO K €ro IJIOCKOCTH, ¢ 4acToTon 06o-.
potoB 1500 mun—!1. Uro Gyner BHAHO Ha Kpyre, eCi B TEMHOH KOM-
HATE ero oceltaTb cBetoM, murawounm 100 pas B cexynay, npudem
IHTENBHOCTh KaXA0f BCABINKH cBera papHa 0,003 cex (HeoHnomas
JaMna, paGoraiwoilasi Ha NepEMEHHOM * TOKe)?- I'Ipuumb BO BHHMa-
HHE, YTO NMOBEPXHOCTb, OCBElllaeMasi CBETOM, MHTAlOWIMM 4alle, YeM
10 pas ‘B cekynay, Kaxercsi-TeM Oosee SIPKOA, 4eM AJHTeNbHee
NpOMEXYTKH BPEMEHH, B TEUeHHe KOTODHIX OHa OCBelllaeTcs.

6) Pemnth 3Ty 3agayy npu gacrore. oGoporos 1470 mun—1.

O 1-24. KakoBo HanmpaBjleHHEe YIJOBOr0 YCKOPEHHS B CAEHAYIO-
HHX CyyasX: a) TeN0 BpalllaeTci OKOJO BEPTHKAJbHOR OCH 10
CTpeJIKe 4acoB C BO3pacraiouiefi YraoBO# CKOPOCTBIO? 6) oCb Bpa-
HIEHHs Teja NOBOpayYWBaeTcH, -HO BeJHYMHA - YIVIOBOA CKOPOCTH
ocTaeTcss HeH3MeHHOM? o - .

O 1-25. Kosteco, = Bpamalolmeecs ¢ .uyactotoi  06opoToB
1500 mun—1, npn TOpMOKEHHH CTaJO BpalllaThbC paBHOMEPHO 3aMefl-
JIeHHO M OCTaHOBHNOCH .uepe3 30 cex. Hafitu yrnosoe yckopenue -
YHCJO OGOPOTOB ¢ MOMEHTA Hadaja TOPMOXEHHS A0 OCTAHOBKH.

O 1-26. Hekoropoe Teqo HauMHaeT BPallaTbCd ¢ NMOCTOSTHHLIM
yraoBeiM - yckopennem 0,04 cex—2 .Uepe3 CKOAbKO BpeMeHH moche
Hayana BpalleHUs TOJNHOE YCKOpeHHe Kakof-1u6o TOuKH Tena 6yaer
HanpasJeHO Nox yraoM 76° K HanpaB/eHHI0 CKOPOCTH 3TON TOYKH?

A 1-27. llapuk paanycoM 3 cM KaTHTC paBHOMepHO H Ge3
CKOJIbXKEHHS MO ABYM NapasyiebHbIM JHHEeAKaM, PacCTOHHE MeXIy
KOTOpbIMH paBHO 4 cu (puc. 1—10), u 3a 2 cex npoxonur 120 cu.
C Kaﬁumn CKOPOCTAMH ,aamxcha Bepxmm H HUXHAA TOUKH Wa-
puKa?
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Puc. 1-10, \ | Puc. 1-11.

N A, 1-28. Llap paauycom 16 cm Hacamed Ha ropnsomansﬁyzo

och 1 KatuTes 1o MJIOCKOH nonepxndcm co cxopocnﬂo 602X cm, " OIH-

cblBast OKPYXHOCTb paguycoM 30 ca (puc. 1- ll) Onpenenuts 1m0J-
HYIO ‘YIVIOBYIO CKODOCTDb Iapa M €€ HAKJIOH K FOPH3OHTY.

O 1-29. HauGonbuwee cmemeHne H. HaubOJbIIAS = CKOPOCTH
TOYKHY, COBepI.IIalOI.U.eH rapMoHHYecKoe KoaeGaHHe, pPaBHBI COOTBET-

CTBEHHO 5cemn 1255 a) Kaxoso Handonbmee ycxopeﬂue? 6) Ka-

KOBbI CKOPOCTD. H JCKOPEHHE TOUKH B TOT MOMEHT, Korna cMeleHHne
paBHO. 3 cm?

.0 1-30. KoHen peTBH KaMepToHa Koaebiaerca ¢ qacromﬁ
500 2y u amnaurynoit 0,2 mm. OnpenenuTsh: a). CPEAHIOIO CKOPOCTD
MpH ABHXKEHHH OT KpalHero MoJIOMKeHHUs K IOJOXKEHUIO- PaBHOBECHS;
6) CpeaHIo CKOPOCThb NpH npoxoxiaenuu 0,1 mm, nauuHasa oT kpaii-
HEro HOJIOXEHHS; B) CPeAHIO CKOPOCTb TPH npoxomx,eﬂuno 1 mn,
HaYHHAR OT NOJIOXEHHA DABHOBECHA; I) MAKCHMAJbHYIO CKOPOCT.

O 1-31. Cepennna CTpyHbI koneGnercsi ¢ uacroroi 200 24 u c_ '

amrntynol 3 mm. Haitn HauboJibllice YCKOpeHHe,

O 1-32. Bo MHOrHx MawWHHax (KOMNpeccop, BOAAHON . HACOC
# T. 1.) - BCTpEHaeTcs MEXaHH3M, CXeMaTHIECKH H306paxKeHHbI Ha pH-
cynke :1-12. IIpn Kaxom ycn0BHH -ABHXXEHHMe TOYKH A MOXHO cuH-
- TaTb FAPMOHHYECKHM KOJeOGaHHeM, ecH roqxa B paBnoMepHO ABH-
®eTcsl MO OKPYKHOCTH?

O 1-33. Banancup KapMaHHHX 4YacOB .COBEPUIAET . BpallaTesb-
HHe rapMoHHYecKHe KoseGanusa. Kak ABHKercl MpH STHX KoaeGa-
HHUAX: KQHEL, BEKTOpa YFIOBOH CKopocTH GasaHcHpa? =

' Pye, l-lé.

O 1-34. a) llsa ORMHAKOBO HaNpaBJEHHBIX TapMOHHYECKHX
Kosie6aHus ONHOIO mepHoja ¢ aMIVIMTYRaMH 5 u 7 cM CKiaaapBa-
I0TCA B ORHO TapMOHHuecKoe KojeGaHHe ¢ aMmauTymoit 9 cm. On-
peneaHTh pasHOCTh ¢a3 CkaaAbIBaEMBIX Kosae6auuil

6) HauGosbmag CKOpOCTb MEPBOTO Kone6anns paBHa 50

Onpenennts Hanéonbmyro CKOpPOCTb Pe3yJabTHPYIOLIETO xoneGannﬁ.
O 1-35. HauepruThs rpacduk HBHXKEHHS, KOTOPOE fBJSAETCH . pe-

"8Y/ILTATOM CJIOKEHHsI ABYX rapMOHMYECKHX KOJeGaHHil ¢ NepHOAaMH

0,02 n 0,03 cex. Amniauryfa . nepporo xojmeGaHus B ABa pasa
Godblle aMIVIHTYAR BTOpOro. IlpuHsTh, 4TO B HavyadbHBIA MOMEHT
dasn konebannit' papubt 0 B x. OnpenenuTs REPHOX To1yHBLIero-
cs TakHM 06pasoM HerapMOHHUECKOTo KojieGaHHus.

© 0'1-36. B nomeutennu YCTaHOB/IEHBL /1BA aJleK'rponBura'reJm.
Korna paGoTaer oAWH M3 ABHrarejeil, HEKOTOpPask TOYKA MOJA COBEp-
waer KoaeGauus ¢ amnanrynoin 0,1 mm u ¢ yacrorofi 1410 mun-1.
Korna paGoraer Apyroii ABHraTesib, Ta JXe TOYKa 1oJjla coBepulaer
KoneOaHusl ¢ TOH e aMmaHTYAOA B ¢ vacrotoi 1440 mun-!. Kax
Gyner KonebaTbca sTa Toqxa, ecnn 06a ABUraTens 6ynyr paGorars
OJIHOBPEMEHHO? :

O 1-37. Ha pucyuxke 113 NaH rpaq)m( CIOXKHOIO KoJieGaHus.

‘H3secTHO, 4TO OHO COCTOHT M3 ABYX CHHYCOMAAMILHEIX Kone6auni,

Hajith nX 9acTOTH ¥ aMIUVTHTYAHL.

82 llnumuuo ©8000AN0 NARAOWNKX ¥ cpomennux Ten

3anauu Hacrosulero naparpada OTHOCATCA K ABUXKEHHIO Tea ¢
YCKOpEHHeM, NOCTOSHHBIM H MO BeJNYHHE, H N0 HanpasJjenuio. Ilpun-
MEpPOM TAaKOTO JIBHXKEHNS MOXHO CUMTaTb JABHXKEHME Te] B NoJe TH-
rOTEHHS 3eMJM Ha HeGOMbLIOM PACCTOSHHH OT €¢ NMOBEPXHOCTH NpH
YCIOBRH, YTO CHJa CONPOTHBJEHHS cpelbl (BO3AyXa) 3HAYHTENbHO
MeHbllie CHJbE TAXecTH Tena. Ilpy pewenun 3a11aq CJIeNyeT NpPHHH-
MaTb, YTO STH YCIOBUS BHIIOJHEHH.

1) Kpome cnyuaes, 00060 OrOBOpEHHBIX, ycmpe}me riafaiomnx

Tes CJAEAYET CYUNTaTb PaBHLIM g 980 e
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2) HauGosblnast BbicoTa M RaAbHOCTb MOJMETa TEN, OPOLIEHHBIX .

fHoJL YIVIOM @ K FOPH3OHTY C HauadbHOR . CKOPOCTBIO Uo, PABHbBI
2 : i
H = vas;n LI vaana

| , 2¢ g - T
he N 2-1.C _xakofi 'BHICOTH B Ge3BO3AYMIHOM np‘ocrpaﬂc'rae
JORKHO YNACTh TENo, tn'o6u npHOGpecTH CKOPOCTD:. a) 72—- {cko-

- pocts moeaga)? 6) 1= (ckopocTh OCeMAHHA OUeHH MeAKOH MELIN
B BO3/yXe)? .
. & 2-2. Ha pucyuke 2-1,a u3o6paxena mpocras ycranonxa aas
onpene/ieHnst yCKOPeRHs: MafaioUWIAX TeJ B WKOALHOA JaGopaTopHH.
Mumo cMouenHOA Kpackofi KHCTOUKH (MM MTHYLErO nepa), Bpalllae-
MOH 3JEeKTPOABHrare/eM, NMajaer nocite MepeKHraHH HHTH M-
auHAp, obepuyThii 6yMaroii. Kucrouka HaHOCHT Ha uunnaup METKH,
Kak NOKa3aHo Ha pucyuke 2-1,0. -

a) Ilouemy MeTKH HaKJOHEHH K OCH unnmmpa’v’

-6) Onpeaenutb yCKOpeHHe g, eC/IH PACCTOSHHA MEXKAY MeTKamH
oKasaauch pasnbiMu 23, 40, 56, 74, 91, 110, 126 n 143 xm. Hamepe-
HHs TMOKa3and, 9TO 9HCAO 060poTOB ABHraTens papHo 1440 mun—i.

A 2-3. Ha pucynke 2-2 nokasaHa B Hatypa/bHyio BeNHUHHY

- KpUBAaR JIMHHS, - BHYEpUEHHAas OCTpHEM, NMPHKPEH/NCHHHM K BeTBH

3By9alllero KaMeproHa, Ha cso0oan0. najaolled MHMO HEMO 3aKon-
qenuon CTeKAAHHOM mjactuHke. Omnpenenuts 4acTOTYy KaMépToHa.
A°2.4, KameHty GpOlIEH . BEPTHKA/bHO BBEPX CO . CKOPOCTHIO
vo==l5 Mfcex. Uepes CKOMBKO BpeMeHH OM 6yu.e1' Ha nucore. a) h;=-
=10 M? 6) hy=12 u? _ s ‘

14

.J'---on o

Pue. 2-1. : Puc. 2-2. . Puc. 2-3. :

A 2-§, Jlusehika A’ (pHC. 2-3) npauHofi 25 cm nonselneHa K
creHe Ha HATH. HuXe JuHEAKH B CTeHe HMeeTcsi MaJeHbKOe OTBEp-

‘ctHe B. Ha kaxoii BHcoTe A Hall oTBepcTHEM B ROMKEH HAXOAWTHLCH

HEKHMA Kpaft suHeHkH, echiw HYXHO, 4ToOH JmHefiKa, najas npH
NEePEKUTaHUH HHTH,’ aaprma coGoit orBepcTHe B Ha 01 cex?

2-6. C xakoft CKOPOCTBIO HYXKHO GDOCHTL BEPTHKAJbHO TEJO -
¢ BHCOTH 40 M, uTOGHl OHO ynajo: a) Ha 1 cex panblie, 4eM B cny-
qaé caodonuoro nazenus? 6) Ha 1 cex nosnuee?

A 2-7. IBa Texa 6pomeum BGPTHKA/NBHO BEEPX H3 OJlHOH n_

" TOM e TOUKH ¢ ozmon n TOH XKe HavaabHOH cxopoc'mo 00—24 5
‘¢ IPOMEXYTKOM Bpemeua ©=0,5 cex.

a) Uepes CKOMBKO BPEMEHH OT MOMEHTa GpOCaHus BTOpOI‘O Tena |
H Ha KaKofi BHICOTe /i OHH CTOJKHYTCSH?

Lo : - 2v
6) Kakop ¢uanueckuit cCMBICJA pelleHHs, eCH T=> —= ° ?

A 2-8, TloxasaTh, 4TO BEKTOD CMeIEHHsT § Tena, 6pomeHHoro
co CKOpOCTbIO vo, Uepes OTPE30K BpeMeHH ! papeH BeKTopHoﬁ cymme:

S == 'Uot—l— gt’

"0 249, KameHb 6poLIeHHbL ropnaoma.nbuo Ha BbicoTe h=2 M

‘Hapn semJjiedt, ynaJd ‘Ha pacCTOAHHH $=7 M OT Mecta Gpocanns (cul-

Tasg no ropnaoma.nu) Hafitu ero HavYaJbHYIO H KOHEYHYI0 CKOPOCTH

.(vo HU)..

A 2-10. Ha pucynke 2-4 H306paXKeH WKOMALHBIA  ONHIT, cay-
WaWHA I8 HANIOCTPALHH BTOPOro 3aKoHa ABHKeHHA. M3 Kanensn-
HuUB A, ycTaHOBJIeHHOfl Ha ABHXYIIeficA Temelkke B, depes paBHHe
NPOMEXYTKH BpeMeHH mapmaior Kanaun. Crean Kanear CCC... or-
CTOAT APYr OT ApYyra Ha PAcCCTOAHAAX, COCTaBJAAOIHX apHdMeTHUe-
CKYI0 mporpeccHio. DTo NpPHHHMaeTCA 3a JO0Ka3aTeNbCTBO TOrO, 4TO
TeJIe)XKa ABHIKETCH PaBHOMEPHO ycKOopeHHO. [TpoBepHTDb, NpHHAB BO
BHHMaHHe, 4TO KamiH MajaioT no napa6onuuecxnm TPAEKTOPHSAM,
npaannbuo JH 3TO.

72y HauanpHasn- ckopocTb 6pomeHHOro KaMHsA panna 10 =
a cnycm 0,5 cex ckopoCcTb KaMHA pas-

Ha 7 - Ha kakyio Bricoty Hal Havans-

.
[
HEIM ypoauem nogHuMercd KaMeHb? - %/

A

cex “cex

-~

M\c‘c_\:

Puc. 24, . Puc 28
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\/ 0 2-12.-JIBe ‘CTaNbHBe MAUTHE BHICOTON 40 ‘cM MOMEIHeHb! s+
EoM H oﬁpasyfor Bepmxanbﬂym e mupkmoﬁ 2 M (puc. 2 5)

K menn nonKaTbeaeTca CTafbHOK mapm( co’ cxopocrbxo l u

NpoBaNUBaeTCA B Hee, HECKONBKO pa3 yAapseTcs- O CTEHKH meJm H
magaer Ha nos. HaupasiaeHue ABUKEHVA IIapHKa Nepel faAcHUEM

B LleNb NEPneHANKyasapHo K wenu. Huamerp wapuka paset 0,6 cu.

'CxkosbKO pas MIapHK YAApUTCS O CTEHKH Meped TeM, KaK YNacTb Ha

noa? (IIpHHSATD, YTO WIADHK OTPaKaeTcsh OT IMIHTHL C TOH K€ CKO-

pOCTBIO, C KOTODO/i yAapHJCA, H YTO YTOJ OTPa)KeHHA paBeH yray
nafenus. BpemeHeM ynapa mapHka o CTeHKY npeHe6pedb.)
o] 3--Flon " RARUM “yriiom - K--FOPH3QHTY. Hal0 OpOCHTE Te
cOTa TMOABeMa. Oblla paBHA AaAbHOCTH-NOAETAR. .. .. -
* O 2-14.72) Bo BpeMsi CHOPTHBHHX COCTA3aHHI 6pocuau uncx
Ha paccTofiHHe 53,1 m. C kako#i MUHHMAJbBHOM CKOPOCTDIO HaJ0 6po-

CHTb JHCK, 9TOOBI OH HpOJIETeN 3TO PaCCTOAHHE, eClH g= 9,81 = cex,

ConporyBneHneM Bo3Ayxa MOXHO npeHe6Gpeun. [Ipunsite, uro mMecra
6pocaHNs M NaJeHAs OHCKA HaxXONATCH HA OJHON BHICOTE.
6) Yro nonyuunocs OBl npu Taxoﬁ ®e CKOPOCTH M TOM Xe yrie

6pocanus Ha SKBaTtoOpe, rie £=9,78 —; cex,

8) Kakue panuble cegoBano G6bl 106aBHTH K 4UHCAAM, xapaxre-
PH3YIOIIMM DeKOpAbl MeTaHHA NHCKA, YTOOH MOXHO GhlIO onpene-
JIUTH HayaJbHbIE CKOPOCTH JHCKa, Koropme co6crse1mo . XapaKre-
PH3YIOT CIIODTCMEHOB?

O 2-15. M3 Gpauacnofira Gber ctpys mop yraoM a=32° x ro-
PH30OHTY; CTPYs Najaer Ha paccroanHn §=12 u or GpaHAacnofira.
Inowans orsepcTus Gpauicnofita pasHa S=1 cu?. CKOJIbKO BOI(H
nogaer Gpauicnofit 3a f=1 mMun?

O 2-16. Kakoit Bua uMeer rogorpad cxopocm ANf HaKJOHHO
Gpom HHOTO Tesa?

Aj2-1 J Teno 6pomeﬂo noa. yraom ao==60° K ropusomy co

CKOpOCTblO vo—20 o

a) Tlox KakuM yrioM a K TOPH3OHTY ABHIKETCS TeaAC depea
1,6 cex nocie Hauana IBUMKEHHA? yepe3 2,5 cek?

6) Uepea cKOMBbKO BpeMEHH H Ha KAKON BBHICOTE TeJO 6yner JBH-
ratbCA NOA yraoM a=45° K ropu3oHTy?
~J O 2-18. [IBa Tena GpduleHs MOA pasHBIMH yr.uaxvm K TOPH30HTY

H C pa3/HYHBIMH CKOPOCTAMH. Ilokasatb, uTO BO BpeMs ABHMKEHHUA HX

OTHOCHTE/NbHAA CKOpOCThL NOCTOsiHHA IO BeAHYHHE H HamNpasJCHHIO.

A 2-19. [Ipn Kakux yraax MemAy HauaibHOA CKOPOCTBIO H

FOPH30HTOM GpOLICHHBII KaMeHb NPH HABECHOA TPaeKTOPHH NOCTHI-
HET LeMH Yepes NPOMEXYTOK BPeMEHH B n. pa3s (n=2) Gonbuiui,
9eM MpH HACTHJIBHON ¢ TOA JKe HadaJbHOM CKOPOCTBIO?

0 2-20." Kamenp Gpotiten ¢ BbIcOTH - A=:2,1 'm Hanm’ noBepx--
HOCTbIO 3eMin TOJL_yr/IoM a=45° K ropusomy H ynaa Ha -3emiio

| _EFF
[6, ‘ . r" ~ - . r o . PRI E—- .
' i “;p--ws BN ’} LA
i A b

a———

. 7..

Ha® paccmmmﬂ §=42 ‘m OT MecCTa 6pocauud, e4uTas 1O ropnson- :
~Tanu. C Kako#: CKOPOCTBIO KaMeHb Obla GPOHIeH, CKO/ILKO BPeMeHH:
JeTesl ¥ HAa KakOM HauGo/blIel BhHICOTE GHLT?

- 0221, Ynpyrufi mapuk NajgaeT Ha' HAKAOHHO NOCTABJACHHYIO
CTeHKY, mnpoJseres BbicoTy h=20 cu.-Ha kakom paccrosuus or Mme-
CTa IajleHua 'OH BTOPOM pa3 ylapurca o creuxy? yro.n HaKJIOHa
CTEHKH K TOPH3OHTY a=37°

/TR Kamens 6pomen co cxopocrbxo 00_20 — TOA yrjiom

K

a=60° K TOPH3OHTY. Onpenenuts paauyc KpHBH3HB R ero Tpaek<
~IOpHU: a) B Bepxaen TO'-lKe,bﬁ) B MOMEHT NajeHus Ha 3eMJIIO.

§ 3. 3axonvr peuwenus. Palora, moULHOCTb, 3HEPrHA

1) Ecan B -ycnosusix paccMarpHBaeMOfl 3ajfau CKOPOCTH U H
YCKOpeHHsl @ BCEX TOYEK Tesa B ONpele/eHHbli MOMEHT Majo OTJIH-
YaloTCA APYr OT [ApYyra, TO ABHXEeHHE TeJa MOXHO pacCYHTHIBAaTh
KaK JIBHXXeHHe TOYKH (TOYeYHOe Teso). _

2) Vckopenue, ¢ KOTOPHIM JBHIKETCA TOYEYHOE TeNO, PABHO

F

m L
rae F — BektopHas cymMMa BCcex cn, neﬁcmyloumx Ha TeJo, M —
Macca Tena.

3) HsmMenenne KOJHYECTBA ABUIKEHHS Tesaa . (MMNyJbca 're.na)
paBHO AK—A(mv) =F.Atf, rpe Af— OTpe30K BpEeMeHH, B Teve-
HHe KOTOpOro AeficTBOBaja CHJA.

4) LleHTPOM MHEpIHHM CHCTEMB TOUEUHBIX Tea (HBHIKYLIMXCA He-
3aBHCHMO. MJIH COCTABJAAIOUIMX - CIVIONIHOE TeN0) HA3LIBAETCA TOuKa,
KOOpIMHATHE KOTOpPOH ompefensiorcs Gopmynamu:

Imx __Zmy, _ Imz.
o—‘i";, 0= o f0 T o
£he Xo, Yo, 2o — KOOPAHHATH UEHTPA HHEPUHH, M, X, Y, Z— MacCH
M KOODJMHATH TeJ, COCTABIAIOMHNX cucteMy. Temu ke dopmynamu
onpeaensercs. nojioXKeHHe NEHTPa TAKECTH CHCTEMBI, KOria OHa Ha-
XONHTCH B OJHOPOAHOM MOJ€ TArOTEHHA (MO TArOTEeHHA 3eMJH Ha
HeGO/ILIIOM 10 CPAaBHEHUIO C ee PafliyCoM MPOTAKEHHH MOXHO CUH-
TaTh ONHOPOAHLIM). ‘

5) B saMkHyTO# CHCTEMe Tea NOCTOSIHHH MO BeJHYHHE H Ha-
MpaBJIEHHIO: a) BEKTOPHAA CyMMa HMNYJIbCOB COCTaBJAAIOMIHX ee
Ted; 6) CKOPOCTb UEHTPA MHEPUHH CHCTEMEL

6) B nesamkmyToft cHCieMe TeJ YCKOpeHue LeHTpa nuepuun a
onpejeasieTca no (popmyne

4

. F
a=—,
rae F ectb. BeKTOpHAfi CyMMa BCeX CHJ, neﬁcrayloumx Ha - TOYKH

CHCTEMBI,. /1 — CyMMa HX Macc. ,
" N
2 H. Y, Caxapoa . ﬂg;‘me ‘ 17
IBaxG -Lip AHKInGNKS
SORAIC, 1iHCD MHOTYT
. 354404




-7) Hpﬂ "OTHOCHTE/IFHOM IBHKEHUH’ conpuxacammﬁxca Ten cuia
Tpenns pasHa [=pN (N - cuna HopManbHOTO AaBjiemus Ted Apyr
Ha Apyra, p — kKoadduuient Tpenus). Tlpi pememm Bajav c.nenyer

OpHHAMATH | HE 3aBHCAHINM OT CKOPOCTH.-. .- D

8) Pa601'a A cuaul F upu CMEIEeHHH § paBHa E

A = Fscos(Fs).
9) Moumom‘b

'.-.——-F'v
At ?

rae AA —paéoTa rpousBeleHHas B 'reqeune oTpesKa Bpeueﬂn At
-10) - Knnernueckas SHeprus Tena .

E="% . S
2 e
ll) Ho'remmanbuaa 9HEPrUA . CHCTEMH rpya-—-SeM.ns:
T=mgh, _
rie h— BHCOTA HEHTPa TAKECTH Teda Hal yposHex, npuunuaeubm

3a HYJEBOM.
12) B 3aMKHyTou cHCTEME MOAHAA SHeprus nocrosuna. B He-
8aMKHYTOf CHCTeMe H3MeHeHHe SHeprHH PaBHO PaGoTe BHEIIHHX CHJ.

13) B 3amauax Hacrosmero maparpada moApasymeBaeTcsl, 4TO

ABHIKEHHE TeN M JIO H IOC/Te B3aHMOJERCTBHA (HampHMep, O H MO-
cae yzlapa) SABAACTCA MOCTYNATeAbHEIM. el e
O 3-1. a) rIme Maccoik m=10 2, ABHTaBIASCH €O CKO-

pocteio v=200 - K, Bpe3ajacb B JHOCKY u yray6uaach B Hee Ha

‘paccrosiiue =4 cm. OnpenenuTs CPEAHIO0D CHAY conporusaeua F
JIOCKH H BpeMs { JBHXEHHS MyJH B JOCKe, CUHTAS ABHIKEHHE nme
Bnyrpu HOCKH DABHOMEDHO 3aMENICHHbBIM.

6) Uro. npousofizier, eCM NPOU3BECTH Bucrpe.n B JIOCKY TakKoro
e MaTepHasia, HO Tonmunol: 2 cu? Kakoe KONHYECTBO fBHKeHHS
no.ny'm'r pocka? .

O 3-2. AproMo6uab-TATaY, nmeroumﬁ Topmosa ‘Ha . BCEX KoJje-

cax, TAHeT MNpHUeNn c¢oO cxopocu.xo 30—-—-— Macca aBTOMOGH/A

5000 ke, macca npuuena 2000 k2. Ha KaKoM Hauueubmem NYTH MOX-
HO 3aTQPMO3HTb 9TOT aBTOMOE3N AO NMOJHOMA.OCTAHOBKH NpH C/elyio-
IHX AaHHBIX: KO3(QHIUNEHT CTATHYECKOrO TPEHUS IUHH O NMOKPBITHE
nopory paseH 0,6, Ko3hPuUHEHT CHABLI TArH A8 TAraya H AJA
npuitena pabed 003? Conporusaenyem BO3AyXa MOXKHO npeﬂeﬁpe%

“Yrasaune, KostbduusentoM  CHIL THAMH . Haaulaérca omomen nitn
CONpOTHBICHHS, BOSHHKAIOMWIEro NP KaueHHH MOBOro SKUNaXa, K- ero pecy: Lh-

- 12 'CORPOTHBNCHHS ‘BHISBAHA - TPEHHEM B NOAIBHARUKAX ' H - HpHﬂO)KeHB K SKHna-
)Ky B TOuKax COHPHKOCHOBQHHTI Konec ¢ semneﬁ

O 3-8, I'pys, Macca KOTOpOro pasHa b K2, nonsemeﬂﬂuﬁ Ha fuHa-
MOMeTpe, NMOAHUMAETCH CHAYaja YCKOPEHHO, 3aTeéM DABHOMEPHO H,

18 Cel - g

'ycxopeuuﬁ BO-_BC&X_ ;-CJ_!)"laﬂX fIOCTOiHHA H paB-~ -

HAKOHel, 3aMeMIeHHO, T0CTe Yero OH TAKHM e .
o6pasoM . omyckaercA. AGCOMIOTHAA BEAMYNHA .

Ha 0,5 —; mc,.

pa3/iHYHBIE MOMEHTH [BHYKEHH:?

A 3-4. Yepes 60K HUYTOXKHOA Macchi, Bpa-
IMAIOUIHICH C MaJbM TPEHHEM, EPEKHHYTA HHTh,
Ha KOHUAX KOTOpPo# NPUBA3AHH TPY3Hl M; U My,
ApuyeM ms 8- n pa3 {(n=2) OCoabiwe m,
I'pys my noauuMaioT HaCTOABKO, 4TOOH Tpys m;
KocHy/ics mona  (puc. 3-1), u ormyckator. Ha
KaKylO BBICOTY MOXHHMETCHA TFpy3 My, MOC/IE TOro
Kak Tpy3 my yAapHuTrcs o HOJ, eCIH BbICOTA rpy- Puc. 3-1
3a O6buta pasHa f.=30 cm? :

A 3-5. UesnoBeK 3KECTKO CBA3aH C pPEe3HHO- .

BEIM 11apOM, HaNQJHEHHHIM BOXOpOXOM. Macca
ueJlOBEeKa BMeCTe C MacCofl Imapa ¢ BOAOPOAOM B 1 paa (n=1,1)
Gosbille MacCH BHITECHAEMOTO HMH BO3AyXa. Ilpene6peras .compo-

Y10 mOKa3HBaeT AHHAMOMETP B

‘ THBJICHHEM BO3lyXa H NpHHHMAaA, 4YTO NPH ABHXKEHHH LIapa B BO3-

ayxe addekTuBHas Macca yBeNIHYHBAeTCA Ha Be/IHYUHY MacCHl Bbl-
TECHEHHOTO BO3/yXa, BBIYMC/IHUTH!

a) ¢ KaKHM YCKODEHHeM MajfiaeT YeNOBeK C LIapoM;

6) Ha KaKyio' BLICOTY MOJHUMETCH UYeJIOBEK, €CAH MpLIrHET BMe-
cTe ¢ I1apOM BepPTHKaJAbHO BBEPX C TaKO#i CROPOCTHIO, NPH KOTOPO#H
6e3 mapa nopHaaca 6o Ha 20 cm.

A 3-6. locka A pgBuxkercss 0o TOPH3OHTaNLHOMY cTony nox
AeHCTBHEM CHJIB HATSXKEHHA npuBAsaHHOR K Heit wutH. Hutp ne-
PeKHHYTa 4epes NPHKpeN/IeHHHA K croay G6a0K H npuKpensiena K
npyroh jnocke B, magawomed Buus (puc. 3-2).

a) Onpenenmb HaTsxKenue HuUTH F, ecnn Macca nocku A my=
=200 e, Macca mocku B my=300 e, KOSd)tpuuﬂeH'r TpeHHs p= 025
Macca 610Ka HHUTOXKHO Masa.

6) Kak H3MeHHTCS OTBeT, €CAM JOCKH MOMEHATHb MeCTaMH?’

) B)G;anenenmb cuay, neﬁcmymmylo Ha ocb 6/0Ka B Cayuasx
a) u

O 3-7. Oas mamocTpauuH BTOPOro 3aKOHA ABHKeHHS HHOTAA 10~
KasbiBaloT Tako# onmir (puc. 3-3). Temexxa mjnNpHBOAHTCA B XBH-
;Kerme BHAuaJe rpysom m,, a 3aTeM rPYsSOM B7 pa3 (n=2) 66}1bmHM.

- Pue. 32, " Pue, 3-3.
r \ 19



L

il a) Momno nn yTBep;KnaTb, 4T0 DpH o'rcy"rcﬂanu Tpenna yexopes
BHE BO BTOpOM c.nyqae ZOMKHO 6bm> BN pas 60J1bu1e, qu B nep- ‘

BOMP:
6) Kaxono omomelme ycxopeum‘»i ecan Macca rpysa m, 30 2

‘Macca TEJIeIKKH m2=200 2 ¥ ko3¢ ¢uunenr tpenus pu=0,1?

B) -TIpn kKakoM Kos¢duuueHTe TpeHusa yc-
KOpeH:e BO BTODOM CIyiae B 1 pas: Goublue,
YeM B nepBOM?

~J A 3-8. Onpenenurs YCKOpeHHe, . C - KOTO-
pHIM IBHIKETCHA T'Py3 M) B yCTauonKe nsodpa-
KeHHOf Ha pncyHKe 34 :

. - e

‘ , R ———
Pue. 34. Puc. 35,

Tpemdem MaccaMH GJIOKOB M 3XeCTKOCTBIO mﬂypa npeHeOpe%.

PaccMOTpeTb CleAyIollne YacTHbE Cydau:
‘ a) my=my;  B) 2m;=my;
)m1<<m2, r) mi>m,.

\KO 3-9. Camm CKaTHBAIOTCA C JEASHONH ropbl’ BhcOTON A
OCTaHABHMBAIOTCH HA JIEASHOM TOJE HA PACCTOSHHH § MO TOPHIOH-
TalbHOMY HANpAaBeHHIO OT BEPIIMHb * HAKNOHHOMH nnocxoc’rn

(puc. 3-5), ToKasaTh, UTO KOIPPUUUEHT TPERHS p=
'O 3-10. Teno MeANeHHO BTACKHBAlOT H3 TOUKH B (puc. 3-6)

B TOouky A nmo maockoi xpusofi.  Ilokasare. . uro pa6Gora

nopbeMa He 8aBHCHT or <¢opmu
AyTH, ecly KOG GhHIHEHT TpPEeHHA BO
Q\ex TOYKAxX JIYyTH OIHH H TOT XKe.

A 3-11. HeckonbKO HaKJAOHHBIX
IIOCKOCTel MMeloT ofllee OCHOBaHHe
(pHc. 3-7).

A

Puc. 3-6.

1a) K aK0o# HaKAOH TIOCKOCTH K FOPHIOHTY, €CAH BPEMA COCKabe
SBIBAHUS: TE/ TIO 3TOM MJIOCKOCTH -MEHbIlle, UYeM 10 OCTAJBHBIM: /IO
ckoctam? (PaccmoTperh ciyuaH, KOraa Tperue HUUTOKHO Mato :#

Koraa ‘xoaddunuent tpeus p=0,25) - : 5

6) Kaxos KOSQ)(I)HHPIeHT TPEHUS, €CTH BpeMsa cocxa.nbsmsamn
npy - HakAOHe a;=60° 'm BpeMs COCKa/Nb3bLIBAHHA INPH HAKJ/IOHE
qj=45° paBHBEI MexIy coGofi? -

A 3-12, Jlensinast ropa COCTaBJAAET ¢ ropHSOHTOM yrox -e=10%
ITo nefi mycKaior CHH3Y BBepX. KdMeHb, KOTODHIH, MOAHSBILHCE Ha
HEKOTOPYIO: BLICOTY, 3aTe€M COCKa/Ab3bIBAeT MO TOMY e NyTH BHH3.
Kakos kosdpduunent TpeHus, ecau BpeMs CNyCKa KaMHA B n pas
(n=2) Goablue BpeMEHH NMOABEMA?

0O 3-13. [To ‘HaKJIOHHOHI NJIOCKOCTH, COCTABJSIONIEH yrofi ac
FOPH3OHTOM, CKOJIbSHT JOCKa, Ha KoTopo# Haxoaurcst Gpycor. Om-
penenuTs YCKOpeHHe MOCKH @; M yckopeHue Opycka as, ecau Koad-
(bUUMEHTBEl TPEeHHA MOCKH O HAKJIOHHYIO IJIOCKOCTH H 6pcha 0 Io- -
CKY DaBHBEI Wy H M. Pasobpars caenyomue caydau:

a) tga>p =yps; 6) tga>p Sy B) tgaS > py;

r) ua>tga>m, Il) Px>tga>P2~
* 0 3 14. CTaJleOH mapm( nanaer Ha ropnaomanbﬂyw nosepx-
HOCTb CTOJMIa ¢ BHICOTH 20,6 €M H, OTCKOUHB, MOAHHMMACTCH Ha BHI-
cory 19,6 cs. Macca wapuka 10 2. KakoBa cpennssa Chia, ¢ KOTO<
pofi wapuk AefACTBOBAA Ha CTOJ NpPH yAape, eCJH CONPHKOCHOBEHHE
HIaPHKA CO CTOJMOM Iaujaoch 1-10-4 cex?

O 8-15. HekoTOpHle MHBOTHHIE, XHBYIIHE B Boze (Hanplmep,
Kap‘axamua) nepeABHraioTcs caeaywoiuM obpasom. BHyrpu Ttena
JHBOTHOTrO MMeeTcs MNOJOCTb, coobllaollasncs ¢ OKpyxkalollef Bo-
nofl. )XnsoTHoe TO yBesinuWBaeT o6beM mosoctH (MPH 3TOM BOAA
BXOAMT B HOJOCTb), TO yMeRblIaeT ee 06bheM M BHIGpACHIBaeT BOLY
HapyxKy. UTo npoHCXOZUT NMPH STHX mpoUeccax?

O 8-16. Korna xonebnercss: cTpyHa, CKOPOCTb €€ BCe BpEMsi Me-
usercs. Ko/mMuecTBO ABHMIKEHHS CTPYHBI BCJAEACTBHE STOrO TOXKe Me-
Haercs. Kax sTo corsacoBaTh ¢ 3aKOHOM COXPaHEHHS KOJaHvecTBa
ABUKEHUSA?

A 3-17. Ha pucyHke 3.8 nsoGpameu mxo.anbm ONLIT, UAJNIO-
cTpupyomuh Tpemﬁ 3aKOH ABMXeHus. Mexny AByms TeneKKaMH




© moOMelllaeTcs Jierkasi CXaTas npyxmﬂa P. Tipn nepemﬁraanu AR

™8 H npyxuHa pacTaJdKHBaeT TeNEXKKH ‘B pasHble CTOPOWBL. Kaxr
OTHOCSITCS pacCTOSIHUSA, KOTOpbie npoenyT TEJIEMKH 10 TIONHON OCTa:
HOBKH, €CAH Macca-A€BOH OTHOCHTCH K Macce TIpaBoft, Kax 1:3¥

0O 318. Paxera, GuiBlmas nepnoaaqanmo Henonnmxnou BbI-

6pacmBaeT PaBHOMEpHOR CTpyeli TS CO. CKOPOCTHIO. - 01—300——

(OTHOCHTENIBHO pPaKeTH); pacxon rasa pased u=90 Haqa.rxb-
nas Macca pakets pasHa m=270 .

a) Uepes CKOJ[bKO BpEMeHH TnocJie Mycka pakera nocmme'r €KO-.

' POCTH Ug== 40 - ?

6) Kaxoit cxopocm LOCTHPHET paxera, ec.rm Macca ee 3apaia
paBHa mo=180 2? COnpoTHBJEHHEM BO3AYXa NpeHe6pedn.

O 8-19. Onpenenntb NMOJOXKEHHE HEHTPA HHEPUMH (UEHTp TH-
JKECTH) MacC CHCTEeMH, COCTOSIe HS YeTHpeX INapHKOB € Maccamy
1,2,3n4deB CJIe/lyIOWHX CITyqasx (puc. 3-9,a, 6, 8): a) wapn-
KH DACTOJNIOXKEHH HA OAHOMN NpAMOH; 6) IMapHKH PaclOJOXKeHH TI0
BEPINHHAM KBaJpaTa; B) WwapHKa pacnonome}m no qempem CMesK-
HbIM ‘BepLIMHAM - Ky6a. :

Bo Bcex cayuasax paw'rommﬁ Memny cocenHuMH mapHKaMH'_

pastbl 10 ca. .

A 320, a) Onpenenmb NONIOXKEHHe LEeHTPa HHEepUHH ABOHHOTO
onﬂ:;);;gnnoro UHAHHAPA, PasMepH KOTOPOro noxasaum ‘Ha pPHCYH-
Ke

6) OnpeleanTb MONOMEHHe UEHTPa HHEPUHH nnacmnxu, HMelo-
weii - dopmy OCeBOTO * CeueHHs Te.na, u306pa)xeﬂﬂoro Ha pu-
cynke 3-10.

A 3-21. OnpefieqnTh MOMOKEHHE uempa 'HHEPUHH qmrypm B
BHIe TOHKOIO KPYIVIOTO AMCKA C pPaauycoM ry=5 dm, B KOTOPOM
'BHIDE3AHO KPYIJIOE OTBEpCTHE C PAAMYCOM ry=3 OM, NIPHYEM UEHTp
oraepcma JIEXKHT Ha paccrosHuM 1 Oa or uentpa aucka (puc. 3:11).

O 3-22. Torenunanshble sneprnu ABYX ONHHAKOBHIX ‘CHJIOLL-
HBIX APAMBIX prr.nbxx KOHYCOB, OZMH H3 KOTOPHIX CTOHT,’ a npyrou

f'-scM.

Pac. 89, " Puc, 810, 7 o Pue, 311,00

-CHCTEMYy, HEHTp HHEpPUHH KO-

AEXHT. .. Ha_  FOPH3OHTAALHON
NIOCKOCTH, - PABHH MEXAY CO-
Goi, OHPBAEJIKTB yroj  Mexay
ocuo n _Ofpasyiome# KoHyca.

lf’ ' TOYEUHBIX
Tena ‘cocran.nmor 3AMKHYTYIO

Topoﬁ noxourcst:  OTHomeHue
my
Macc Ted ‘paBHO -—"71—-2 Ha

pucyHke -.3-12 - mokasaHbl IO- Pue. 3-12,
JOXMEHHS TN mM; H My B
HEKOTODBIH MOMEHT M TPAEKTODHA Tejaa M, ABAAIOIIAACH IIOCKON
kpusoft. flocTpouts No TOYKaM TPaeKTOPHIO Tena My,

A 3-24, 'Ha koHUaX. ONHOPONHOTO  CTEDPXHS HacaXeHbl ABa

oAMHAKOBWX mapa. CrepxeHb 6pocaloT, npuyeM B HayaldbHbli

MOMEHT OJHH H3 mapoa LBHKETCS €O ' CKOPOCTBIO - 32-&—,7 no Ha-

NPABJEHUIO, - cocrasnmomemy yron 60° ¢ ropHaoHTOM, a.upyroﬁ

uiap nsumercn B MPAMO . TPOTHBONONOKHOM HaNMpapB/JeHHH CO CKO-
pOCTblO 4 ——. Ha xaxyiwo nucory HaJ HadYaJbHEIM ypOBHeM noAHH-

Mercsl cepemma CTEPKHA?

4 3-25. a) KakoBo yckopenue IHeHTpa HHEpUHH cucremu rpy-
30B My H My, ONACAHHHX B 3afage 3-4?

6) KakoBa ckopocTb HGHTpa HHEpUHH B TOT MOMEHT, Koriaa
rpy3 ms ROCTHraer noja? .

O 3-26. Ha pucynke 3-13,a N0Ka3aHBl JBE TEMEKKH A n B,
COeJHHEHHEle HATAHYTHIM [IHYDOM, MEPEKHHYTHM 4epes HeMOMBHIK-
uble 61okn manoh macce. Ha renexxe A cnpur maccaxup C. Mac-
ca TeneXKH B pasna macce terexku A (100 x2). sMecre ¢ nac-
caxupom- C (50 «2). Tpenne B Tenexkax H G6NOKaX.. HHYTOXKHO
Mano. Haccaxmp C scraer, nepemeniaercs BHOJL TeJEKKH nnpaso
Ha 1,2 & U CHOBA CagHTCA. : :

a) Kak nepeMecTsiTcsi IPH STOM TeNeKKH?

6) Kak ‘cmecrurcs npu nepexome nac-

ca)upa [EHTP HHEpIHH CHCTEMHI, COCTOA- M

medl M3 TenexeK H maccaxHpar @ C.)
B) OrtBeTuts Ha BONpPOCH a) u 6) B 2

cyduae. PacroOMEHHs TeNeKeK, noxasaﬂ- s 8

HOM Ha pHcyHKe 3:13, 0.

-r) Kax Hanpasmena pesynbmpylomau
cuna, fAeficTByOWAn Ha OCH HeNoABHX-
HbIX GJIOKOB B CIy4asix paclONOKEHHR Te-
ne:dx?ex, NOKASAHHHX Ha DHCYHKe 3-13,a :
" ‘

o 3-27. ﬂonxa HEMOMNBHXXHO CTOHT Ha 4
osepe, Ha kopme B Ha HOCYy JA0AKH Ha pac- " Pue. 3-13.




CTOAHHYE: 2 M Jipyl‘ ot Apyra, cmwr ;pHI6ONOBLE.. Macca Jmmm L40 K2,
‘MaccCHl, ‘pri6oa0oBoB 70 n 40 xe. Pu6ononu Meﬂaxo'rca Mecx‘amu.

Kax neﬁememae'rcﬂ TpH STOM HOAKAP i SRRl
BT

- YKa ‘sanme. Ipw  BHlUNCAeHRY - BMNYIbCA nufrecueﬂﬂoﬁ “BOJH npunn‘rb. '

-rro ee sq)q:exmnuaﬂ Macca. cocTasaser 0,2 tpax'mqecxon BeJHUNHEL

i

O 3-28. Kaxym paﬁo'ry Hazo nponsnecm 4re6HI aécfébnfb
noe3x ¢ Maccoﬁ 800 :m: . o

a) ynennqmb CBOIO CKOPOCTH OT 36 no 54 ?
KA
6) OCTaHOBHTLCA npxu HavaJ/JbHOM cxopocm 72 -———'?

. VO 3-29. lpn  BHICTpENE W3 BHHTOBKH AaBienue pacump;uo-
IMXCS Fa3OB  MPOH3BOMHT pa60Ty 13 300 Ox; nmpomONKHTENLHOCTD
Bmcrpena 1,47-10-3 cex; nyans maccoit 9,6 2 BbLTeTaeT CO cxopocrbro

8807076- Onpene.nm-b NOJIHYIO ¥ NOJE3HYIO MOLIHOCTD BHICTpEN A,

L4 3-30) Hapoaos TAHET Noesl, ofmas Macca KOTOpPOro paBHa
2000 m. Tlpunumas, 4T0 MOLIHOCTH MapOBO3a NMOCTOSHHA M pAaBHA
1800 xem u uyro. ko3¢ dunHenT cuabl Taru pases 0,005, onpenenuTn:
a) yCKOpeHHsl NOe3fla B Te MOMEHTH, KOTZa CKOPOCT ero pasHa

M
4 n 12 -~ 6) MaKCHMaJIbHYI0 CKOPOCTH II0e3za,
o ce

. B e
A 331, VKJIOH yuacTka mocce paser 0,05. Cnycxancx, nog
YKJAOH IPH BHIKIIOUEHHOM JBHraTeNe, aBTOMOGHIL ABUKETCH. pasho-

MEPHO €O CKOPOCTHIO 60—— KaxoBa no/mkHa GHITH: MOIMHOCTD. ABH-

rarens apTOMOGHAA, q'ro6m OH .MOr nommman;cn Ha TaKofi e
NoxkeM ¢ TOM e ckopocThio? Macca asromoGuis 1,5 m.
A 3-32. Asromo6uan JIBH}KeTCﬂ BBEPX IO c.naﬁomy NOABEMY €

yCTaHOBHBmeﬁCﬂ CKOPOCTDO 3 K, ‘ec/H OH JIBHXKETCH B 06pa'mom

HAOpABJEHHH, T. €. TIOJl YKIOH, T0 HAR TOA JKe MOMHOCTH. nsnrareml
M
yeranasausaercs cxopocrs 7 . Kakasn CKOPOCTH Uy YCTAHOBHTES

TIpH. TOM K€ MOHIHOCTH MOTOPa BO BpeMs ABHXKEHHS 10 ropuaomanb-
Homy nyTtu? (IIpm ykaszaHHBIX CKOPOCTSAX MOMKHO TPUHATD, 4TO CH-
Jia TATK He 3aBHCHT OT CKOPOCTH.) ‘

-4 3-33. KonpkoGexen. asuxKercs no ropusomanbﬂmﬂnym
panﬂomepﬂo a 3aTeM C pa3roHa TNpOoe3KaeT JO OCTAHOBKH YYTb
§=60 % B Teuenue (=25 cex. Macca xombKoGexia m=>50) ke.
Onpezze.nmb, CYHTasi IBHXKEHHe C PpasroHa pasuosameﬂneenbm.

a) KOS(OHIuEHT TpeHus;

. '6) MONIHOCTB, 3aTpaunBaeMyio Koubxoﬁemuem npn panH ,@
HOM JABHIKEHMH,

-0 3-34. Kamens maccoit 50 2, Gpoiuennbii nox yr.nom K ro-

pnsom"y ¢ BHCOTH. 20 M Han nosepxuocrbxo 3eman co CKOPOCTb!O
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>r8 ) m,"" & .!{“H.a. Sewuo co’ eHOpOCTEIG: 2% ex,
Hamu pabory npeononeﬂnﬂ conpqmmeﬂuﬂ BOB-
Ayxa.

.1y 6pOCcaHHs. COHPOTHBJIeHPIeM BO3/lyXa NpeHe-.

dh: 3-85. K amenn ;‘Maccoﬁ,‘m=200 e Gpo-
1IeH ¢ FOPU3OHTANBHON NOBEPXHOCTH NOA YIVIOM
K™ TOPH3OHTY H ynan Ha Hee o6paTHO Ha pac-
crosuun s=<5 m uepes t=1,2 cex. Hafiru pabo-

6peun. o
A 3-36. Ha pucynxe 3- 14 noxasad HIKOD- Puc, 3-14.
HHl TpUGOp AAA NEMOHCTPAUMH CIOXKEHHs Ko- . |
JMYeCTB  ABHMIKEHHS, TOJYYeHHHX wwapukom C
npu yndpax MOa0TKOB A m B. I'onaaa'rb, UTO. NMYTh, MPOHAEHHBLIA
wapukoM 'C ‘1o FOPHSOHTAAbHOH IIOCKOCTH IPH ONHOBPEMEHHOM
ynape -Moanorkos A u B, paBen cyMme nyref,, KOTOpHE npomen
6bl WapHK NMpH TAaKHX Xe yaapax MOJ!QTKOB A m B B oraenn-
HOCTH: §=§;}Sa.

O 3-37. [ToxasaTh, 9TO MpH YNPyroM yAape Teld HX OTHOCHTENb-

‘ ‘Haﬂ CKOpOCTb MeEHsIeT CBO€ HalnpapJi€eHHe, He MEHASICb MO BE/NHYUHHE,

Vkasaune. Pemenne sanayn ofnervaercsi, ecin. BHODATh TaKylo CHere-
My o-rcqe'ra, B KOTOPOf HEHTP MHEPHHH COYAAPFIOMHXCH Ted NOKOHTCA.
- A 3-38. B snepHOl TexHHKe -4acTO OHIBAET HYXHO YMEHBINATb
CKOPOCTh HEATPOHOB, BHICNAIONUIHXCA ~ NPH AAEPHHIX PeaKUHAX.
D10 ‘oCylliecTBAseTCH, HanpAMep, NpH YNPYroM yAape HEATPOHa
B MeMIEHHO JBHXYlleecs SAApO Yriaepoia (rpa(bwr) HJIY * A71pO

nefitepus : («TAXKENbIAX on). -

. a) Bo crombko pav'yuenbmaeTcsx 3HEéprua HeHATPOHa npld ynpy-
roM N060BOM yA4pe HEATPOHa B SADO’ yraepopa (npH JOGOBOM
yAape HeATpOH Mocie yHapa ABHXKETCH B HaNpaBjAeHHH, NPOTHBO-
nonoxmom HauanbHoMmy)? TlpuHarb, uro Macca f/pa yraepoma B

=12 pas Gonsine Macch HeATpPOHA.

. 6) Bo cKOAIBKO pa3 yMeHBIIAeTCsl SHEPrua HeﬁTpona B c.nyqae
écan mocne yAapa o SApo yraepoia OH JBHKETCH B Hanpas/eHnH,
NEPNEHANKYAAPHOM K HavaJbHOMY?

~B) Ilpomssectn pacuer a) u 6) Aas ynapa Hefitpona B anpo
nefrepus, ‘Maccy KOTOpOrO MO)KHO NPUHATHL paBHON ynnoeuuoﬁ Mmac-
ce HeRTpOHA. -

A 3-39. TloxasaTh, YTO H3MEHEHHE KMHETHYECKOfi SHEPTHH ' Ted
NpH HEYNPYroM yAape 3aBHCHT TOMLKO OT OTHOCHTCJIBHOI’[ CKOpOCTH
Tea 10 yllapa # OT HX Macc.

A 3-40. Monor Maccofi 1,6m ynapser no pacxa.neuﬂoﬂ 60:1-
BaHKe, nexkallell Ha HaxkosanbHe, H xedopMupyer Goasanky. Macca
HaKoBa/ibHH BMecTe € GonBaHKOA pasna 20 m. Onpeneants Kosd-
¢riunenT nonesnoro AeficTsus NpH yAape MonoTa, cuMTas ynap He-
Ynpyrum.

ﬂpnméqanne unTaTh paboTy,. NPOH3BENCHHYIO NpPH Aeqaopuamm Gon-
Bamm, noneswoft, a pafory co'rpncemm dynnamenta = Gecnonestoil.
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A 341, [Isa cranpHBIX {Mapa TOABELICHH ‘Ha HUTAX TaK, HTO
OpH HX KAacaHHH HEHTPL: TAXKECTH HaXOAstTca Ha /=1 m uuxe Touek
noAseca, a HHTH BepTHKanbHHL. Macest ux rity =800 2 u m,=200 e.
Menbwsil OTBOAAT B CTOPOHY TaK, YTO HHTh OTK/IOHSETCR Ha o= =90°,
u otnyckalor. IlpurnMas Imapsl 3a BHOAHE yNpyTHE, ONPENEAUTH:
a) Ha KaKyl0 BBICOTY OHM TIOXHMMYTCS nocae ynapa; 6) 4rto npe-

H30ANeT, €CU TakuM xe 06pasoM OTKAOHUTL Goabwwil map; B) NpH-

KaKOM COOTHOIIEHHH MeXJy MacCaMH IIapos BHICOTHI, HA KOTOPhle
OHH NOAHHMYTCA NOCNe yAapa, PaBHH Mexay cofof. .

A 3-42; Tpn OZMHAKOBHIX YNPYTHX ~1apuKa BHCAT, KaCaach
Apyr Apyra, Ha Tpex napaieJbHHX HUTAX OAYHAKOBOH JIMHBIL.
Onun u3 WApHKOB. OTKNOHAIOT NO HAMDAB/EHHIO, MePNeHIUKynsp-
"HOMY K NpPSIMOM, COeJMHSIONMEH LEHTPH ABYX ADYTHX MIapHKOB, H
OTHYCKAIOT, APHYEM OH MpHOOpeTaeT ckopocTh v. Kakoswl cxopocth
WAPHKOB MOCJe yAapa? _

A 3-43. BuicTpo - ABHXKYINasica MOJeKyJa rasa ynapae’rcn o
APYTYi0 MOJIEKYJY TOTO ¥e ra3a, CKOpOCTb KOTOPO#i B  MOMeHT ynapa
HHYTOXHO Mana, [Tocie yaapa Mosieky. bl IeTAT B pBSHHe CTODOHH.
[TokasaTh, 4TO yroJl MeXAy HaNpaBJCHHAMH CKOPOCTEH MOJEKYJ
nocae yaapa pased 90° ecad yaap G6bl1 ynpyrHm (T. e. BHyTpeHHee
COCTOAHHE MOJIEKYJ NOC/e ylapa TaKoBO e, Kak 4 710 yhapa), ®
metbme 90°, eciw yaap Obii HeynpyruM (T. €. SHEprus, 3aBHCHULAA
or Bnyrpeﬂuero COCTOSHHA MOJIeKYJ, XOTR Obl y OHOM H3 HHX yBe—
AMYMACh, MOMEKYJa .MepeliAa B <BOSGYKIAEHHOE» COCTOSHHE), H

Gonpie 90°, ecny IHEPrus, 3aBHCAMNAS OT BHYTPEHHErO COCTORHHS

xoTsl 6bl y OOHOH M3 MOJEKyJ, yMeHbmJaach (MDIeKyJaa nepemna
U3 «BO36YKAEHHOrOS COCTOSIHHA B HOpMaJbHOe).

A 3-44. Ha pucynke 3-15 nokasaHa ¢xeMa YCTaHOBKH s
onpesieneHus CKOPOCTH NYJH TAK HA3HIBAEMBIM Ga/IHCTHUESCKUM Me-
togoM, Ha BOCOMHHHTHOM TNOJBECe BHCHT MOJIEHO C MIIOCKOH BepxHed
IOBEPXHOCTHIO (UJIH AWHK ¢ neckom). K mnonemy mpupgsasnia Aaus-
Hasi HHTb, CBOOOXHBIN KOHElNL KOTOpO#l NMPOHAEPHYT MOHR KapToH, NpH-
‘ xpennexmuﬁ KHONKAaMH X RepeBSHHOA BepTHKaibHO# CTOfKe, Tak,

4TO HHTh PACTIONONEHA rOPHSOHTANbHO. Paccromuue oT Bepxuel mo-

BEPXHOCTH TOJIeHa -X0 mojBeca u3pectHo (f). B topem nmoxaena crpe-

JHOT W3 PYDBSI; TOXEHO OTKNOBAY i =
erch u'npmaclmsaer HHTb IO, Kap~"
TOHOM - Ha ' AJHHY S, SHAUHTENLHO ' f} - eHy
MeHburylo paccrosinus I, Ilpunumas =~ {| - = - PN &
BO BHHM2HHE, YTO MacCa OWIM My SR ARV i
Masia 1O CPaBHEHHIO ¢ MACCOT moJe- U B
Ha My, NOKA3aTh, 4TO CKOPOCTh AYAH . oLy Lo e
MOXHO BHYHCJAHTBL 1O dopMyde e T ‘

o m i’ S o

0O 3-45. Uepes ABa MajleHbKHX HENOABHXHLIX 6J10Ka, OCH ‘KO-

‘Topblx FOpHSOiETa.RbH’b! H HaXOHAATCSA Ha OIIHOﬁ BHICOTE Ha paCCTOﬁ-

nuu-90 cu Apyr OT Apyra, mepekusHyra HuaTh. K KoHHMaM H K cepe-
IHHe HHTH MPHBA3aHbl TPH OJMHAKOBHX rpysa. Cpeauudr rpys mnon-
HUMAIOT Tak, YToObl HUTb ObiTa TOPH3OHTajJbHa H YTOGH OH
HaXOIHJICS nocepefHHe MexAay GJOKaMH, M OTNYCKaloOT, rxoc.ne gero
cpezmnﬁ rpy3 onyckaercs, a KpafiHHe NOAHUMAIOTCS.

a) C KaKoO#i CKOpOCTHIO ABHFAIOTCA PY3Hl B TOT Momem, KOTAa
yacty HMTH o6paszyioT yroa 120°?

6) Kaxo#fi nyrs npofiner cpenmm rpys, npexue uem Ha‘laTb non-.

HHUMaTbCA?
O 3-46. Ha nytax crout umcrepHa ¢ Bozof. Bamay- nnc'repﬂbr

pacnofioykeHa BEpTHKa/ibHas TPyOKa, CMEIIeHHas K OMHOM W3 map
Konec (puc. 3-16). Kak Gymer nsurarbca IHCTepHA npn C/IHBAHHH
BORH uepes TPYyOKy (TpeHHem npeﬂe6peqb)

§ 4. Annamuxa lpamannbnoro unumenua

1) ToueuHoe Ten0 PaBHOMEPHO ABHIKETCH MO oxpymnocm ecau
BEKTOpHas CyMMa AefCTBYIOUIHX Ha HEro CHJ HanpaB/ieHa K LEHTpY
OKPY)XXHOCTH H paBBa Mw?R (m — macca, ®— YrjaoBas CKOpPOCTb,
R — panuyc oxpyxHoctH). To Xe COOTHOLIEHHE MOXKHO MPHMEHSTH
K cHCTeMe Touek (Hanpumep, K TBEPAOMY TeJNy KOHEUHHIX pasmepos)
B CAyuae, eCAH NO OKPY)XHOCTH paAnyca R ABHKeTCA HEHTP CHCTe-
MBI HHEpPLMH, -

2) Teepnoe Teno, Haxojsuleecs NOA AeACTBHEM npamalomero
MoMenta M, ABHXKeTcs € YrJIOBHIM' ycxopeﬂnem

e — . .
. T ‘

rae J — MOMEHT MHEpUIHH TeJa OTHOCHTENBHO OCH BPALICHHA.
3) Knaemqecxan Sneprus BPallaloOmierocs TBEPACIrO Tena

. Juw? .

4) Paota npu mnocrosuiom M passe A=Meg, rae © — yroa
NOBOPOTa BPAIAIOHErocs TeRa.
5) MomHOCTb HpH BpalueHHH TeNa paBHa P=Mg,
72



6) BekropHas cymMma MOMEHTOB KOJBYECTE REUREHAS: Tes;ega

- CTaBJRIOMHX 3aMKuyrylo cacremy, NOCTOSHHA N0 BEJHYMHE ¥ HO.HA-
NnpaBAeHUIO. ',
" 7)>Momentsi’ mxeptmn HEKOTOPHIX Ten: S ;

_-a)_ TOHKOCTEHHOH prmon 'rpysu OTHOCHTeNBHO OCH, coanaztam-
wed ¢ ochio TPYGH mr2;
G) TOHKOrO CTEpPXKHA MJIHHON: r ‘OTHOCHTEJIBHO OCH, neprxeﬂzmxy-
m
Jmpnou K CTEPXKHIO H NPOXOAAMER CKBO3b €r0 CepenuH —1-;—
B) crmonmoro KpYIMIOrO UHMAHHAPA OTHOCHTENBHO OCH, COBa-

mr3
naxomeu C ero OCbIO -—2-

r) mWapa OTHOCHTE/NLHO OCH, connanalomeﬁ ¢ ero unamerpom
0, 4 mr2,
8) Coornourenne HJTeHHepa

J=Jy+mb?,

me Jo— MOMEHT HMHEeDPHHH TesJa OTHOCHTENLHO. ocn, npoxonameﬁ
CKBO3b IEHTp MHePIHH, J — MOMEHT HHEPUHH OTHOCHTEJBHO ocH, ma-
pannenbHOW mepsoff, b — pacCTOAHHE MEKAY OCAMH.

9) CoorHoueHHe MeXAY MOMEHTaMH HHEPUHH TOHKOro IJIOCKOrO
Tesa: (HanpuMep, MNACTHHKA) OTHOCHTENbHO TPeX B3aHMHO MepIleH-
AMKYJAADPHBIX OCeH, MPOXOAALULMX CKBO3b LEHTP HHEpPUMH (mepBas OCh
nepnennnxynﬂpﬂa K nnocxoc'm), ‘

~ =ty

10) Ha Telio, nsnmymeecn co CKOPOCTBIO" U OTHOCHTENBHO CH-
CTeMbl OTCYeTa, Bpamaloluei'lcn C YIVIOBO# CKOPOCTBIO @, AeHCTBYeT
CHila MHepUWH, MepNeHIMKY/NApHas K IMIOCKOCTH, B KOTOpOH Jexar
BEKTOPH U H o, H paaﬂaﬂ

F=2muvosin (v,a),

11) Ilpu’ TpeHHd KadeHHs B TOUKE KacCaHud neﬁc'rsyew MOMEHT
CHIH, paBHblﬁ ‘
M =Nkr,

rae N — npm!mmaxomaa cuna, k— 6e3pa3mepm:lﬁ K03(b(1munem*
TPEHMA KaueHus, r— pajuyc KPHMBH3HH. MoMeHT HampasieH B
CTOPOHY, NMpenATCTBYIOmMYIO Bpallennio. B Touke kacaHHs mpuaolke-
Ha TaKxe cmaa TpeHHa nokoa F (cuna cuenneﬂm) Hanpag,nenﬂaﬂ
no kacareabHoH. Ecau BHemHAs cuia, AeficTyiolllas Ha RejAeeo,
TNpUJIOKEHA B LIEHTPe Kosieca H :JBHXKEHHE paBHOMepHO, T0 F=Nk.
Ecan cuna F>Nky, rie k; — Tpeline nokos, TO Koxeco GYKCyer.

B Texcrax HekoTophix samau Gykeofi & o6osHaues Kos(bd)uuﬂem
'rpelmn KaueHHs, HMEIOUHA Pa3MepHOCTh AMHHBI : ‘

k . 14 ;,_ br. ‘
O 31, L[Iapnx maccor 100 e, TPHBA3AHHMA K HATH, nsH-

KeTCA B BEPTHKAJLHOA NJOCKOCTH MO OKPYMKHOCTH paguycoM 30 ca.
a) C Kaxoﬁ "CHJIOH Ha-rmyra HATb B TOT MOMEHT, KOTAa mapm{

28 . -

O

- KOFAa -lapuk ﬂpOXOH.HT CKBO3b HHXKHeE

L

IPOXOAUT | CKBO3S ‘Bepxnee no.nomeuue, i
€CJIH OH JIBHIKETCH CO CKOPOCTHIO 210 £ e il

6) C KakoA cuION HaTAHYTA HUTh, . |

NnoNoXeHney - B
- .0 4-2, a) Teno, macca KOTOpOro paBHa

1 ¢, B6nu3au 3kearopa secur 978,0 dun.

TlpinaMas sKBaTOpHAJBHBEI  paanyc ' o

-3eman papubiM 6378 xm, onpelennTh CU-

JIY NPHTAXKEHHS-ITOr0 Tesa 3eMJek. Puc. 4-1.

6) Kakos Gui1 6n Bec TeJla Maccof -

1 2.Ha sKBaTtope, ectn 6bl 3eMuist Bpamasach B 10 paa ckopee?

A 4-3. Ha pucyske 4-1 H3oGpaxkeH npu6op s NOACHEHHs
3aBHCHMOCTH HEHTPOGEXHOM CHJABLL OT MacCH H PacCTOfHHA OT OCH
BpallleHH. Ilapu A u' B wumelor puamerpn 3 u 2 cu. Coenn-
HSIOWMIA Waps WHYp HMeer Aauny /=105 cu. [apu crenanu na
OJHOT® W TOIO e MarepuaJja. O6bemon KaHaja, NpOoCBepJICH-
HOTO BHYTPH IIapoB, MOXHO IpeHe6Gpeus. KoaQ)qmuuem TPEHHA
wapop o crepxeHn k=0,05. Vr.nonaﬂ CKOPOCTh Bpameumx npnﬁo-o
pa ©=20 cex~L.

Ecnu paccrosinne mapa A OT OCH JIeXXHT B HEKOTOPOM HHTep-
Bajte X¥Ax, TO Waphl YAEPKHBAIOTCH HA Hen3MeHHOM paCCTOﬂd'
HHR or ocu. Hafitn x u Ax. _

A 4-4, He6oapiioe TeNO0 CKOJMB3HT € Bepmmm chepu BHU3
(puc. 4-2), Ha kaxoii BLICOTé £ OT BepUIHHBI TENO OTOPBETCA
OT IOBEPXHOCTH ChepH M MOJETUT BHH3? Tpenne HRUTOXKHO Mano.

A 4-5. a) HeGosblmioe TEJMO — COCKaib3blBAeT - BHH3 N0 Ha-
KJIOHHOMY ‘CKary, nepexonﬁmemy B MepTBYIO NemIO0 paauyca R
(puc. 4-3). Ha xakoii Beicote A; BHNafaer Te/l0, €CIH HAUalbe
Hasg ero BHCOTa pasHa A? TpeHHe HHUTOXHO MaJo.

6) Kakosa momkHa OHITH BbICOTA A, YTOGH! ‘TE€NO CAENANO MOM+
HYIO NeTJIo, He BhINajaas? e

O 4-6. Kpyraniit cranbHol KOHyc Bricotoli 10 cm 7 AuaMer-
pOM. OcHOBaHHA 8 ¢ KaTHTCA 6e3 CKOJLKEHHA MO TrOpPH3OHTaJAbHOM
TNJIOCKOCTH, feNias ONHH 06OpoT BOKPYr BepTHKambHOM ocu 00’ 8
TeueHne 2 cex (puc. 4-4). OnpenennTs CHNY CTATHYECKOTO TPEHHS
Mexnay o6Gpaayloliei KOHyca M MIOCKOCTBIO, NO KOTOPOH OH Kae
THTCA.

Poe 4% I " Puc. 43,



O 4-7. Ecau cesi3ath KOHHBL Merand-
JIHYeCKO# Henouku MeXAy coOoi, IpHBs« Puc. 4.5.
3aTh Henouxy K INHYPY M BpamlaTh IIHYp
(mocpeACTBOM HeHTPOGEIKHON MamMHB), TO LENOYKa NPUHHMAET
" (opmy, OAH3KYI0O. K OKPYKHOCTH, DACIOJOKEHHON B MIOCKOCTH,
HepHeHIHKY/IADPHOA K OCH BpauleHus- (pHC. 45)
a) SlBaserca iu GOPMa HENOUKH IJIOCKON- KPHBOW?
6) Ipunuman QopMy NENOYKH 32 TOPHIOHTAJIBHYIO OKpYXHOCTD,

onpefeNuTh - CHAY F HaTAXeHHA BAOADb LEMOUKH, €CH ee Macca
m=100 2, gauna [=T75 cm, uenouka spaniaercd ¢ 4acrorod o6oOpo-

TOB, paBHON n=8 cex=1l.
. & 4-8, Ha pucynxe 4-6 B ynponlem-xom Buje Hzobpaxena
nentpudyra. B npoGapka noxosmeics UeHTPUDYTH HaNHIM KHA-

2
KOCTb faoPHOCTHIO 1,1 on Ro hicoTs 6 cau mam mmom. Tlpu Bpa-

HIEHHH . uempmpyrn NpPOGHPKH ABHIKYTCH, UMes NOYTA ropnaom‘anb-
Hoe HanpasjeHue. Onpelenurb NaBjieHHe JXHAKOCTH ‘Ha AHO mpoGu-
POK BO BpeMs Bpall€HHA UEHTPHOYTH, eClH AHO MPOCHPKH ABUIKET-
cs Ha paccroanun 10 cx or ocy Bpameﬂna 1 ecau Hacrora oGopo-
T0B LEHTPudyrn pasha 20 cex—!,

A 49, Onunakosrle ynpyrae HIapHKH, HO,L'[BEIHEHHHE ‘Ha Hu'mx
OLMHAKOBOH  [/AHHE K OZHOMY KDIOUKY (puc. 4-7), OTKIOHSIOT B
pasibié CTOPOHB OT BEPTHKATH HAa Yroa a W ofiyckaor. Ilaphxn
YA2pAIOTCH M OTCKaKuBalor APYr or Apyra. Kagosa cuna aeficTsyio-

‘Pre. 4"7!

Was Ha KPIOYOK: &) MpH KpalfHEX BONOXKEHHAX Hutedl; 6) B Hayalb-
HHI 0 KOHEYHLI} MOMEHTH yAapa lapHKOB; B) B MOMEHT Han6oMb-
wefi pedopmManuy HapUKOB. ‘

A 4-10, Tpyank,. noasemeHRbil Ha HHTH, " OTBOIIﬂT B CTODPOHY
TaK, YTO HUTb NPUHMMAET TOPH3OHTAJBHOE NOJMOXKeHHe, W OTmyc-
kator. Tlpy ABHKEHHH rpysuKa BepTHKajdbHasl COCTaBAAIOUIAs ero
CKOpOCTH ClepBa BO3pacTaer, 3ateM yGbisaer. Kakoi yroa ¢ sepru-
Kaaplo o6pa3yer HHTb B TOT MOMEHT, KOria Bepmxanbﬂaa COCTaB-
Asiomas CKOPOCTH rpy3HKa HanGoJbmasn?
=0 4-11. lllkonbHyl0  MOReNb ueHTpo6exmoro - peryasropa
(puc.- 4-8) Bpawalor ¢ gacrotoii 060oporos -n=3 cex~!. Ha xaro#t
YrOJ OTKJIOHSIOTC HPH 9TOM CTEPXKHH, Hecyline mapu MM? Ianna
crepxnel /=14 cu. Maccoii Bcex neraned, KpoMe WapoB, MpeHe-
Opeun. :
~0 4-12. a) C Kakoli MaKCAMANbLHON CKOPOCTHIO MOMET eXath

no’ ropnaox-rranbnon TIJIOCKOCTH MOTOU.PH(JIHCT, ONHCHIBAN wl‘y pa-

nuycoM R=90-x, ecan kosdduuueHT CTaTAYECKOro Tpemm Pe3uHb!
o0 nousy p=0,4?

6) Ha kaxo#t yron a or BEPTHKAJIBHOTO Hanpaa.neﬂua on noxn-
HKEH UDH 3TOM OTKJIOHHTLCA?

A 4-13. Onuy B3 BAPKOBHX aTTPaKUHOHOB: €343 MOTOMHKIH-
CTOB: 0O Bepmxanbnum CTEHKaM UHJIHHJDHYECKOTO CTPOCHHs
(puc. 4-9).

.a) Omnpenenurs MHHHMaJIBHYIO CKOpPOCTb, € KOTOpO#H oaxen
exaTb MO BepTHKAJbHOA CTEHKE MOTOLHKJHCT, €CaH RHaMeTp CTpoe-
A d=18 M, NEHTP THXKeCcTH MOTOINHKAA H WeJOBEKAa OTCTOHT Ha
h=1 m oT Mecra CONPHKOCHOBEHHH KoJieC €O CTEHKOH, ko3pdu- -
UHEHT TPEeHHs UIHH O CTeHkH pased u=04. _

6) Tlop kakum yraom @ K- TOPH3OHTY HEKJIOHEH MOTOLUKANCT,

€C/TH €0 CKOPOCTb paBHa 20 —?

Fa) 4-14 I'pyank npHuBs3aH K HuTH, " npyroa KOHell KOTOpOR
npHKpensieH K MOTOAKRY. BeneacTehe Toquka rpysMk ABHEETCA MO
OKPYKHOCTH, ILIOCKOCTb KOTOPO#H OTCTOHT OT MOTOAKE Ha h==l D M.
Kakosa yactoTa 060poTOB rpysuKa? ‘

‘ 0 4-15. Ilaa TpYSHKa, (m1=100 2, my=50 o) npuss-

:'-...:d ,
A “5//



uel. =28 cm, 13=30 cm. Lpy-

npoBoJioYke K Kpiouky. -~ Kpiouok

MOXHO BpalllaTh OKOJIO BepTHKAaJIb-

Ho#t- ocm . (puc. 4-10). Ilpn kaxoi

yactore ~00OpOTOB NpOBOJOUKA HAX

TPY3HKOM OCTaeTcsi BepTHKaJbHOM?

O 4-16. [puratedn  MOLIHOCTLIO

0,1 kem npuBoAMT B ABHUKEHHE TO-

m KapHHIA CTaHOK, NpuueM obpabaTh-
2 paeMbli. Ha CTaHKe JepeBsiHHBLIA WH-
JHHAD AuaMeTpoM 6 cm Bpauiaercs c
yacToToi 060pOTOB, paBHoil 600 mun=!.

Onpemenuts cuay, KOTOPOH pesel OTHENSeT CTPYKKY, NPUHHMAA,

YTO MOLIHOCTb Ha craHKe cocrasiaser 80% MOIIHOCTH ABHraTens.

A 4-17. JlerkoBofi -aBTOMOGHAL paBoTdeT B TaKOM  DexUME:
momHocTy Asurarens 30 kem, norepy B TpaHcMuccur 10%; ua-
crora - 060poTOB  KoJeH4aToro Bada 180 mun=!, uacrora o6opo-
TOB -Befyliell 3amuel ocH B 5,125 pasa menbute. Basza apromoGuas
(paccrosnse Mexay nepeaHeit ¥ sanHeft ocsamu) 2,7 m. Kako-
BBl TNPH TAKOM peXHMe Harpyskd Ha INcpeQHIOI0 W 3a[HIOI0 OCH,
eCJH NpPU  MOKOAUIEMCH  aBTOMOGHJe - Harpysku pasubnl 7900 u
9100 #? C

O 4-18. OnpeneauTb MOMEHT HHEPHUHH CHCTEMbl IIADHKOB, OMH-
canHol B 3afaue 3-19 @), OTHOCHTENBHO .OCH, NMEPHEHIUKYJIAPHOA K
npAMOf, Ha KOTOPOH DPACHONOMEeHH! ‘HIapHKH, ¥ NPOXOAAIIeA CKBO3b
a) nepsuil; 6) BTOpO#; B) TpeTHii; I) ueTBepThIfi LiapHKH.

O 4-19. Onpene’uTs MOMEHT HHEpPUHH CHCTEMbI, COCTOsLIeH H3
yeThIpeX TOYEYHBIX MacC 1, PACNONOXKEHHBIX N0 BEpWHHAM KBal-
para co CTOPOHOH @ OTHOCHTE/JILHO OCH, NPOXOAAIIEH CKBO3b LEHTP
KBajpaTa B CASAYIOIMUX cAydaaXx: a) OCb JEKHT B MAOCKOCTH KBAad-

" Puc. 4-10.

para u ofpasyer C AHAroHaJblo OCTPbLIH YyroJ, He paBHbll 45°%

6) ocb He JIeXKHT B MJOCKOCTH KBajpara.

0 4-20. OnpegenyTs MOMEHT HHEPUHH MEJHOrO AHCKa pa-
RUMycoM 5 cM, B KOTODOM CHeJaHbl [Ba BhIpe3a B BHAE KPYros
paauycamp 2 cM; LEHTPbl BHIDE30B HaXOAATCA Ha NpsiMoO#, mpo-
XOAAmeN .CKBO3b HLEHTP JHCKAa Ha paccrofsHuu 2,5 c¢Mm ot uero
(puc. 4-11). Tonmuuua aucka 0,1 cu. PaccMoTpers caeaylomne cay-
Yau: a) OoCh MNEPNeHJUKYJAPHA K IVIOCKOCTH HRHCKAa H NpPOXOLHUT
CKBO3b €ro HeHTp; 6) OChb NPOXOAHT CKBO3b LEHTPEH! BHIPESOB; B) OCb
NPOXOAHT CKBO3b UEHTP AHCKA H TEpPNeHAHKYNApHA K OCAM, yKa-
saHHBIM B a) 4 6). ‘ ‘

v O 4-21. Iea Ma/neHbKHX wWapHKa  (my=40 ¢, my=120 2)
.coenuHenbl crepxueM (/=20 cm), Macca KOTOPOro. HMYTOMKHO MaJa.
Crcrema Bpauiaercd OKOJO OCH, MEPNEHAMKYAAPHOA K CTepPMHIO
n npoxonsamelt CKBO3b MeHTp WHepuuM cHcremsl  Onpemenuts
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3aHB K. HATAM, LIMHLI KOTOPHIX pas-

rHe KOHHBI ~HUTEHd ' MPHBASAHH K-
TPeTbeMy TPY3HKY, MOABEUICHHOMY Ha

HMOYJABC:. M. MOMEHT KOJHMYECTBa  ABHIKEHHS CHCTe-
mbl. Hacrora 0o6opoToB pasHa 3 cex~!.

A 4-22, Ykas3aTs, KaKHe' MOMEHTH CHJI H CHJB!
AeAcTBYIOT B CHEAYIOHINX: CAydafX:

a) ‘Koneco Barona moesfa BO BPeMs YCKOpeHHs
noesfa yBeJHYHBAET CBOIO CKOPOCTb.

.6) Lllapuk saMejyieHHO KATHTCA NO TOPH30H- S
“TAJILHOH TJJOCKOCTH. = S Puc. 4-11.

A- 4-23. OnpegenuTs yCKOpPeHHS, € KOTOPHIMH . S
OBUKYTCA BROJB TJIOCKOCTH, HAKMIOHEHHOR MOA YIIOM ¢ K TOpH-
30HTY, EHTPHl MHEDUHH CACLYIOUIHX TeJN: a) JOCKH, CKOMbL3AlleH ¢
HUYTOXKHBIM TPeHHeM; 6) CIJIOWIHOrO UMJIMHAPA, CKaTHIBAIOILErOCs ¢
HHYTOXHBIM TPEHHEM KaueHHsd; B) ‘JAOCKH, NOJOXEHHON Ha [IBa LH-
aAuapa, Macca JOCKM paBHA Macce KayKIOro ¥3 HHJMHADOB.
we 4-24, JIBe npouHble JHHEHKU: . DACIOJOXKEHH IapasfenbHo
APYT ApYry Ha paccrosinuu d=2 cm NOA yrioM a=5° K ropusoHTy
(puc. 4-12). C KakuM yCcKOpeHHeM OYAEeT KaTUThCsl MO HUM IIapHK,
pamuyc Kotoporo paseH r=15 cu? CronbxeHHe OTCYTCTBYET. -

A 4-25. [To TOHKOMY CTEpXKHIO, TOKOALIeMycsi Ha INIaJIkoM
cTosie, NPOU3BOAAT B Hekotopoh Touxke A (puc. 4-13) ymap B ropH-
30HTAMLHOM HalpaBieHUH. , _

a). IToxasatb, 4TO B MOMEHT yJapa crepXKeHb BPAIaeTCs OKOJMO
BEpTHKAJbHOA OcCH, -TpoxoAsilell cKBO3b TOuKy O, mpHueM,. eci

. TpeHHe Mmano, HMEET -MeCTO COOTHOINEHHEe

J,
§y 8 = —';:"'.

rlie m —Macca CTepXHs, Jo— MOMEHT MHEPUUH. CTEPKHA OTHOCH-
TeJbHO OCH, NMPOXOASIIEH CKBO3b lleHTp HHepuun crepxusa (C),. s,
u s; — paccrosinus Touek- A m O ot C. :

6) Yro mpousofiier, ec/H yAapHTb MO CTepPXHIO B Touke O?

B) I'me Gymer npoXOAHTH OChb BpAllleHHA, €CJAH YAapHTHL IO ca-
MOMY KOHIly CTepXHSA? ,

© 4-26./[suratens pasHOMepto Bpallaer Maxosuk. [locae or-
KJIOUeHUs / [ABUTATeJs MaxoBHK Jejgaer B TeueHue [=30 cex
N=120 o6opotoe u ocraHaBiuBaercsl. MOMEHT HHEpUMH MaxXOBH-
ka J=0,3 ke-m? TlpuHuman, 4yTO yIJIOBOE YCKOpEHHE MaXOBHKaA

Puc. 4-13,

Puc. 4-12.
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, nocne OTKMIOUEHHS ABHraTens’ TNOCTOSIHHO, onpene.um MO!IIHOCTB
ABUraTe/ss NpH PaBHOMEPHOM BPallleHHH MaXOBHKa.
O 4-27. Kakyio paboTy HYXKHO NpPOHM3BECTH, !neéﬂ YBEHYHTD

uactoTy 060pOTOB  MaXOBHKa, Maccy Kortoporo 0.5 m--MOXHO -cu- -

TaTh  pacnpejelenHol no -obonry nname’rpom LS M, or 0 1o
120 mun~1? TpenueM npeHebpeys.

A 4-28. a) BeprukanpHbi cTOA6 BhICOTOR A=D5 M noanman-
BAaeTCs y OCHOBaHHA M Najaer Ha 3emaio. Onpeaenutsb mmeﬁnyxo
CKOPOCTb €r0  BEPXHETO KOHLa B MOMEHT yAapa O 3eMJio.

6) Kakas TouKa cronba Oyner B JIOGOH MOMEHT TajeHHS

HMETH Ty e CKOPOCTb, KaKylo HMEN0 Onl Ten0, nafas ¢ raxoa xKe
BLICOTH, Kak H HaHHaf ToUKa?
A 4-29. MaccuBHoe KoJeco, Haca)KeHHOe Ha OCb, MORAEPHKH-
BaeTCs ABYMs HHTRMH, S3KPENIEHHBHIMH, K&K MOKa3aHO Ha pHCYH-
ke 4-14, Ocb Bpallenns Kojeca ropusoHraisHa. Hurm nocreneH:o
PacKpyuYRBalOTCA C OCH, & KOJeCO OMyCKaercsl,

f Onpenennts nataxenne F kamnoft n3 AByx mutedl, eCan mac-

ca KoJieca BMecrte C OCbIO me==1 Ke, MOMEHT ‘HHePUHH O‘I‘HOCHT&HBHOV

arolt ocn J=2,5-10-% 2. 42 ¥ paauyc ocu r=>5 mu,

6) Kakoso Gyaer matsxkenue F Kaxpoi HUTH, KOTAa KOJeCo,
ONYCTHBIIMCH 10 KOHUA H MPOJO/Kas BPAIMATLCA NO. HHEPUHR, Had-
HeT HaKpPyYMBaTb HHTb Ha OCb H NOAHHMATHLCA?

B} Ilpeanonoxum, aro aocka, K KOTOpoAi NPHKpeNnIeHH MOALEP-
KHBAIOMHe HHTH NpHGOpA, MOAHHMAETCH, OCTABAaACh FOPHSOHTANb-
HOM, TAK YTO JMCK OCTAETCS Ha HEH3MEHHOH BHICOTE. KakoBo Harsi-
JKeHHe HHUTel? ‘

O 4-30. Ha* kpyranifi  CRJOWHOK UuauHap A (pnc. 4-15) Ha:
BHT WHYp. LInAHHAD nosoxeH Ha ABa MapajJelbHBIX CTepxHua BB,
HaK/IOHEHHBIX K TODH30HTY nofA yrioM a=30° u yaepxuBaeTcs B
3TOM NOJO0XKeHHH pykod. Ilpyroft KoHell miHypa NepeKHHYT Yepes He-
NONBRAKHEA 610K C, PacnoNoMeHHMN TaK, 4TO IHYP NapajineneH
crepxHAM. K wHYpy npukpennen rpys D, Macca’ KOTOpoTo paBHA
Macce OWJIHHApPA, YMHOXeHHOfi Ha sin a, T. e. TakoBa, 4TO MpH OT-
CYTCTBUE BpAlleHHS HaGaI0AaN0Ch GH PaBHOBECHE. Kax 6y11y1~ ABH-

Phc 414 T S Puc #18.

raTheA - GHAMHAD: ¥ TPYS, €CAH HEMHHAP. OTIYCTHTL?. lpemre H
MOMEHT HHepHHH 6/I0Ka CYMTATh HHYTOXXHO MaJbiMH.

A 4-31. CrepmeHb HHYTONKHOA. Macch, MJHHM I, ¢ AByMs Ma-
JICHbKHMH HAPUKAMH My -H Mg (m,>mg) Ha KOHIaX MOXKeT Bpa-
H1aThCA. OKOJIO. OCH, HPOXOAsmef uepes CepeiHy CTEpMHA Mepmen-
BUKYAAPHO K crepxHIo. CrepxeHb TPHBORAT B FOPH3OHTANbHOE NO-
JOXeHHe H oTnyckaior. OnpenenuTs: a) yrjoBoe YCKOpEHHE H CHIIY
flaBieHnsi Ha OCb B HAYaibHHH MOMEHT ABUXKEHHA CTepXKHS,
6) yraoByo CKOPOCTb M CHJY JaBJeHHA Ha OCb B MOMEHT IIPOXOK-
AeHUS Yepe3 MOJIOMEHHE DABHOBECHS. -

. O 4-32. JlepeBaHHBA = cTepkKeHb Macco m=1000 & © AJH-
HOft /=40 cM MOXeT BPALLATHCA OKOJNIO OCH, TPOXOAALIEH uepes ero
CepenHy NEPREHAMKYNAPHO K CTepXHio. B KoHem crepxus mnoma-
daer nyas Maccoi my=10 e, er'mmaa NepneHuKyNSIPHO K OCH

M K CTEPKHIO CO CKOpoeTbio v=200 ——.

a) OnpeaeauTs YIVIOBYIO CKOPOCTb, KOTOPY®D no.nqu- CTepIKeHb,
€CJIH MyJA 3aCTPAHET B HEM.

6) Kax uaMenusiach NpH nomafaHdd NyJH B c'repx(enb odm.aﬂ
CyMMa HX KMHEeTHYeCKHX 3Heprufi?

.. O 4-33, T'opusonTaabHo pacno.nox{eﬂﬂuﬁ AHCK- MOXeT Bpa-
IaThCSl OKOJIO BEPTHKAAbHOM OCH, MPOXOAAIEH CKBO3b LEHTp AHC-
k8. Ha nucke momellleHH XBa OJMHAKOBHX TPy3HKa TakK, 4TO HX
UEHTPHl HHEPUHMH DAacroNoXKeHbl CHMMETPHYHO 11O OTHOIIEHHIO K
ueHtpy aucka. I'pysuku coepnsens HutkoR. Ilpu spamenun nucka
IPY3UKH YAEPMHBAIOTCA Ha CBOMX MeCTaX HAaTfXKEHHEM HHTH H
TpeHHeM O AHCK. TpeHue B OCH AHMCKAa H CONPOTHBJEHHE BO3JAYyXa
HHYTOXKHO Manbl. B HeKOTOPHIA MOMEHT HHTb HepeXHraerca H rpy-.
3HKH CKOMbL3AT K KpasM AHMCKa, MpHYEM NPOH3BOAHTCA paboTa HO
NpeofoyeHHI0 TpeHus. Kax MeHAIOTCA HPH. ABHMKECHHH TPY3HKOB:
a) - KHHETHYeCcKa# SHeprus NUCKA H TPY3HKOB; 6) KonnyectBa IHBH-
KeHUs JINCKA H FPY3HKOB; B) MOMEHTH KOJHYECTBA ABHIKEHHS JHC-
Ka H rPy3HKOB?

A 4-34, Ha Bpamalomemcn cro.nnxe, ynorpe6nmomemca B dm-
3HYECKHX KaGHHeTaX JJif AEMOHCTpauluii, CTOHT YeNOBEK, AeprKaului
Ha BLITAHYTHIX pPyKax Ha paccroanuu l,=150 cu Apyr or Apyra Ase
rupu. CromuK Bpaifaercsa ¢ gyactorodi oGoporoB n;=1 cex—1. Ueno-
BeK CO/MIKaeT rApH RO paccrosHus lg=80 cm, ¥ yacrora 060poTOB
yBeJaHuHBaerca B0 ng=1,5 cex-!. Onpeneanrs paboty, npousseieH-
HYIO YeJ0BEKOM, €CAH KAXAaA Hps uMeer Maccy m=2 g2. Moment
uﬂepuuu 4e/I0BEKa OTHOCHTE/IBHO OCH CTOMIHKA CYHTAThb NMOCTOAHHLIM.

A 4-35. TopusoHTaAbHB NUCK BPAILAeTCs BOKPYT BEPTHKANDL-

HOfi OCH ¢ Yr/AOBOK CKOPOCTBIO ®); €TO0 MOMEHT HHepUHH OTHOCH-
TeAbHO ocH Bpameuns Ji. Ha Hero manaer Apyrofi AuCK ¢ MOMEHTOM
HHEPHHH OTHOCHTeABLHO TOH e OCH J; H yraoBO# CKOPOCTBHIO .
[laockoers AucKoB mapannenvHsl, UEHTPH — Ha ONHOR BepTHKab-
uofi sunvH. HukHAs noBepXHOCTb MajaIoOUIEro AHCKa cHaGkexa
IIMNAaMH, KOTOPHIE BIIHBAIOTCA B BePXHIOK NOBEPXHOCTL HHIKHEIO  MHC-

o - ow



a) Hafitu  yruopyio cxopocn: o
‘ nonyqﬂameucs CHCTEMHL.

, 6) Ha cxoabko u3Mennutcs oG-
‘mAs  KHHETHYeCKas sneprna oBonx
LMCKOB ' TloCJe mafeHHs . BTOPOro
aucka? .

B) Hem 00BACHUTL HM3MeHeHHe 06-

Hiefi KHHETHYECKOH SHEPTUHM IHCKOB?

O 4-36. CornacosaTh ¢ 3aKOHOM

. COXpaHEeHHss MOMEHTOB. KOJHYECTBA
IBHXEHHS CJelylollne SsIBAEHHS:

a) HOuck A ppamaercss ¢ HMYTOXK-
M HBIM ' TPEHHEM OKOJO OCH, IPOXOAf-
el CKBO3b €ro UEeHTp HepneHAMKY-
VIAPHO. K €r0 IJIOCKOCTH U 3axpen-

' nennofi na crone. K neMy npukaca-
Puc. 4-16. . 10TCA APYFHM TaKHM = Ke IuCKoM B,
OCb ~ KOTOPOFO - JiepKaT B . DYKe.

l']pn 5TOM yIJI0Bas CKOpocTh AMcka A yMeHburaercs, a Hucka B

yBEJIHUHBAETCH B MPOTHBONOJOXHOM HaNpaBJeHHH, NPHYEM CyMMa

HX MOMEHTOB KOJHYECTBA IBHXKEHHA YMEHbINAeTcs.

6) IBe maph XeCTKO COEAMHEHHBIX YNPYrux LIapoB (I‘aHTeJIH)
. ABMXKYTCA NOCTYNATENbHO € OAHHAKOBHIMH CKOPOCTSIMH HaBCTpe-
uy .OfHa ApPYrofi, KaK MOKa3aHO Ha pHCYHKe 4-16. Momenr koun-
uecTBa [BHXKEHHS KaXXIofl raHTeqau paseH Hyuo. B HeKOTopbm MoO-
MEHT CpelHHe Wiaphl YAapsAlOTCa APYr O Apyra, NOCJ]E .4ero jABH-
XKYTCR B MPOTHBONONOXKHHIX Hampasiennsx. T aHTEeJH HAYHHAIOT
BPAILATLCA, MPHYEM MOMEHTH KONHYECTB ABHKEHHS TaHTendel ‘Ha-
. npaB/NeHbl OZHHAKOBO H HX CYMMa He paBHa HYJIO. ,

A 4-37. ToHKMR ONHODOAHBIN =~ CTEPXKEHpL BpailaeTcs OKOJO
OCH, MpoXoJsilefi CKBO3b €ro CepeAHHY NepneHAUKYAAPHO K HeMY.
B' HEKOTOPHII MOMEHT CTepXKeHb Da3NeNfeTcs Ha 1BE DaBHEHIE uYas
CTH, KOTOPHI, MPORO/IXKAs BPAIIAThCA, OTAANAIOTCA APYr OT ApY-
ra. IlpunuuMas OTAeJHBUIKECS UacTH 3a ONHODONHbIE CTEPXKHH
BABOE MeHblUeA AJIMHB M npeHeGperas paboTofl, coBeplllaeMoit NpH
pasfieneHHH, MOKasaTh: a) YTO CyMMa MOMEHTOB KOJHMYeCTB IBH-
JKEHHS TOJIOBHH CTEPKHA PaBHa MOMEHTY KOJMYeCTBA NBHIKEHH:
CTEPXKHA JO pasfieseHHs;

6) uTO SHEPrHs CHCTEMBl ABYX MOJOBHHOK CTEpXHs paBHa sHep-
FUM BPallleHHs CTEPXHA A0 pa3phIBa. ‘

& 4-38. Onpenennto NOJMHYI0O KHHETHYECKYIO SHEPruio npH ka-
YeHHH Ge3 CKOJbKEHHs CO CKOPOCTbIO U MO MJIOCKOH NOBEPXHOCTH!

a) HWJIMHIApA, HMeIOLIero Maccy m;

6) urapa, MMEOLero Maccy m;

B) TeJEXKH, Macca KoTopof Ges Kkonec paBsna m, nmelomeﬁ yes

m
ThHipe KoJeca B BRJe AHCKOB C Maccofi T Kaxablf.
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Ka u cxpemxmor RHCKH B OLHO Lenoe,

e, 469 Hpu f Kaxom palmyce mapm(a onucaxkoro B gaga:
ue 4:24," SHepruu. nomynarenbﬂoro H Bpamarenbﬂoro Jmmxeuuﬁ
mapm{a DABHEI Mexay coboii?

A 4-40. Tlapuk, AHaMeTp KOTOPOrO paseH d= 6 CM, KaTHTCs
10, uo.ny H OCTaHaB/MBaeTcsl 4Yepe3d (=2 cek, mpoiils paccrosiHue
s=170 cn. Onpep;enm*b Kosq)qmtmem Tperm KaueHHs, CYHTAA €ro
DOCTOAHHEIM, .
o 4-41, I.Hapm{ H-axonmcn Ha POpHBOHTaJIbHOH NJacTHHKeE,
-nepememaromenca ¢ yckopenuem @. [lpu xakom yC/I0BHH IADHK

- IBUIKETCS TOCTYNATENbHO C TEM e YCKOpeHHeM?

O 4-42, TlnacTHHKY Hak/JOHSIOT ‘M Ha Hee MOMemlaloT lIapHK.
[Ipn kaxom yrie HaknoHa o Iapuk OymeT cKaThiBaThcA Ge3 CKOJb-
eHHs, ecqH KO3(QHUUHEeHT MAaKCHUMa/JbHOrO CTAaTHYECKOrO TpeHHs
paBen p=0,25, Koadunyent TPeHHs KaueHus k'=01 CM ¥ nua-
MeTp [IapHKa d 5 om? -

A 4-43. Ha ABYX HUTAX NOJABEIIeH mapm( pa;mycom 1 cm. Wa-
PHK BpallaloT, HUTH 3aKPyYHBAIOTCS, BCAEJCTBHE,Yero IApHK MOJ-
nuMaercst (puc. 4-17). Korma 6buto cmemano 20 060poToB, IIapHK
nopusiacs Ha 1,2 cu. 3arem wapHK OTHYCKAIOT M HHTH PACKpyuH-
BAKOTCA.. KaKOBbI CKOPOCTb lleHTpa LIApPHKAa H YacToTa 0GOpOTOB,
KOrJla OH BepHeTcs K HauaJbHOMY YPOBHIO?

LA 4444, JlHaMeTp MOAWMIHHKA OCH JENE3HOHOPONHOr0 BATO-
,Ha paBeH 27 cm, nuamerp konmeca — 180 ex. Kosdduupment tpenus
B noxmwunuuke pased 0,01 (npm xopoumredr cMaske), Kb3ddunHent
TPEHHUS KaueHus Ko/aeca Ha penbcax pasen 0,05 cu. Onpeneants
paboTy mepeiBHKeHHs BaroHa BecoM 50 m Ha myTH 1 kM.

.. 0 4-45. 1llap, paanyc KOTOpOro paBeH r, CKaTBIBAaeTcs no Ha-
KJIOHHOMY CKAaTy M ONHChIBAaeT «MepTBYIO NeTmio» pamuyca R. Ilpe-
ne6Gperast TpeHHeM KaueHHsl H COMPOTHBJEHHEM BO3yXa, HAWTH HaH-
MEHbIIYIO BHICOTY /i LeHTpa MIApHKa Haj LEHTPOM MNeTJH, an KO-
TOPO# 3TO BO3MOXKHO.
-0, 4-48, FopuaoHTanbuo pacroNIoKeHHbIA NPYT BPAIIACTCA OKO-
JIO BEPTHKaJNbHOM OCH C 4acToTOH ,
o6opotos n=1 cex~'. Bpoan Hero ﬁ
CKOJIB3HT  CO CKOpOCTbIO v=50 < -;;’; '
‘Mqua, Macca  KOTOpOfi  pasHa
m=100 e. OnpenendTr rOPHU3OHTAJD-
HYI0O COCTaBJAWOIULYI0 AeACTBYIOLIEH
Ha MY)Ty CHJbI

O 4-47. Onpenennts ropH30H-
Taanylo COCTABJAIONLYIO CHJIBI, C KO-
TOpPOH NPHKHMAETCH .K pesbCy mnapo-
BO3, Macca Koroporo paBHa 1000 m,
€C/IH, OH IBHKETCA M0 TOPH3OHTaMb-
HOMY yqacrxy nym Ha wmupore 50°'

co cxopocnﬂo 15" =,
cex

Puc. 4-17,
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Puc. 4-18,

8l 4-48 B «3auumarenbﬂoﬁ busuke» . I/l Hepe.nbmana onu-
CaHO Bpallalolleecs NOMelleHHe ¢ NOJOM, HMeiolleM (opMy mapa-
Gonoupa BpameHus (puc. 4-18).

a) [Tokagath, 4TO NpPH ONpejeneHHOA YIrNOBOM CKOPOCTH NMOMe-

menns vendhek, cTosuwul Ha nOAY, B MOGOM MeCTe PacHONAraeTcs

TaK, 970 npsMas, NPOXOAANLAs CKBO3b LEHTP HHEPUHM YenOBeKa
¥ MHOrOYroibHHKa €ro ONnophl Ha mod, Hopmanbﬂa K NOBEPXHOCTH
noJNa B pacCMaTPHBAaEMOM MecTe,

6) [loxasaTb, 4TO NpH PaBHOMEDHOM NepeMelleHH: ye10BeKa
$O NONY NOMEIleHHs B JMIO60M HamMpaBJCHHH OH He NPOM3BOAHT HH-
Kakofl paBotsl, KpoMe TOR, KOTOPYIO. IPOH3BOAMT, MepeMeIlasch Mo
TOPM30OHTANLHOMY TOJY.

‘BY an yAalleHHH YeJO0BE€Ka OT OCH BPAUICHHA YBCJHUHBACTCA .

B NOTEHNHaJbHad 3HEPrHA CHCTeMH (uelOBEeK TOAHHMAercs) H KH-
HETHUECKas SHEPTHA CHCTeMH (JHHeHiHAs CKOpOCTb 4€a0BEXa BO3-
pacraer). 3a cueT yero MEHseTCH1 SHepPruA CHCTEMbI?

O 4-49. [pennonoXKHM, HTO BENOCUNEAMCT KaTUTCA MO TrOpH-
30HTa/LHOM, BpallaiomeAcs OKOJNO BEPTHKAAbLHOM OCH MJIOCKOCTH
B TAKOM Hanpas/IeHHH H C TaKOfl CKOPOCTLIO, YTO OTHOCHTENbHO 3eM-
IY OH fIBASIETCA HeNONBHKHHM. JIONXKEH MM OH HAK/JAOHATHCA MO Ha-
NpaBNEHHIO K OCH Bpamemm naockoctu? (Cumrats 3ewuo uHep-
 BYOHaMbLHOA cHCTEMOR.) -

* 4 4-50. Hafitu yckopenwue, ¢ xoropbm ABHIKETCA (3amenneﬂno)
06pyu, KaTsmuACA MO WHEPUHH MO FOPH3OHTAALHOA NOBEPXHOCTH @
TpenneM. rauerusa k=0,01.

A 4-51, Tpys BecoM P=10* 1 nepeMeu1aeTcss paBHOMepHO Ha KaT-
Kax  (Bec. koTopbix <«P). Kosdpuuuent tpeHus KaTKOB O oA
k=001, o rpys ka=0 02. Haittu BHewHw10 CRIY, npnaomenuylo K
TpYysy.
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§ 5. Baxo¥ BcemMHpPHOro TATOTEHMA

1) Cuna npuTAXeHHA ABYX TOYEYHHIX Tel C MaccaMH my H my,
HaXOASAIMKUXCH Ha PacCTOSHHH r, paBHa

F=T?'L’_’%lz‘v

[Ae y-—— IPaBHTAUHOHHAA NOCTOAHHAA.

2) OpHopomHBIfi LIAPOBOA. C/AOH WM WIAp NPHTATHBAIOT BHEII-
HIOIO TOYKY TaK, Kak OylATO ero Macca COCpeAoTOYeHa B LEHTpe.
BHyTpeHHIOIO TOYKY [HApOBOH C/JIOfi He MPHTATHBAET.

3) MNuasers. ofpamaiorcs Bokpyr Cosnma nmo 3akonam Ken-
nepa (NpHOAH3UTENBHO); STHM JKe 3aKOHAM NMOJAYHHAETCA ABHXEHHE
cuyrnuxoa BOKPYT IIaHeT.

O 5-1. KaxkoBa cuaa. :nputsxenns Co/HleM Teda Maccoh
m=1 e, HaxoAAWErocs Ha TMOBEPXHOCTH 3eMJaH? -

A 52 Teno, Haxonsuleecs Ha MOBEPXHOCTH 3eMJH, NPHTATH-
Baercs H K SeMJxe # Kk Coanuy. B Tofl Touke nosepxHocTH 3eMJH,
A KOTOpo#h ConHlle HAXOAHTCA B 3eHHTE, STH CH/IE HMEIOT NpOTH-

.BONOJIOXKHOE . HanpasaeHne. B Tofl Touke, ans kotopo#t Connile Ha-
* XORHMTCS B Halupe, STH CHJIBI HMEIOT OfMHaKOBoe Hampasaenne. Cae-

AyeT Ak BHIBECTH OTCIOAa, 4TO AHEM Teja NajaloT MeAJeHHee, YeM
HO‘lblO ‘B TOM )K€ MeCTe NMOBEPXHOCTH 3eMJH?

5—3 a) Spasercs MM BHOMHE. CTPOTHM YTBepXKIAEHHE, UTO npu
orcyrcrmm COMPOTHBJIEHHS BO3/yXa MajaiollHe Teja UMEIOT MO OT-
HOUICHHIO K NOBEPXHOCTH 3eMAH OJHO H TO JKe yCKOpeHHe He3apH-
CHMO OT HX MaccChi?

6) B HekoTOpBIX y4eOHHKAaX yKasblBaelCs, YTO YCKOpeHHe, ¢ KO-
TOpHLIM ABHKeTCs JIyHa 1O OTHOLIEHHIO K 3eMie, PaBHO -

2
a=g(2),
R, )
rie g — ycKOpeHHe cBOGOAHOro nafeHHs BOAH3K NMOBEPXHOCTH 3eM-
JH, R — paauyc 3eMin M Ry — pacCrosiHHe MeXAy HeHTpaMH 3eM-
A Jlynel, HafiTh OTHOCHTe/IbHYIO TIOPPEIIHOCTb, KOTOpAs Ae/IaeTcH
NpH TaKOM YTBEPKAECHHH.

O 5-4. OnpeneauTsh CHJbI, C KOTOPLIMH ACHCTBYIOT Apyr Ha JApy-
fa BcleACTBHE TArOTEHHs ABa COMPHKACAKOIMIMXCA CBHHUOBHIX uIapa
AvaMeTpoMm no 1 s Kaxaslf.

O 5-5. [lsa TBepabIx wapa, NIOTHOCTH KOTOPHIX paBHul D, n
Dy, HaxomATCA B XHAKOCTH C MJOTHOCTBIO Dy BAANH OT rpaHuu
KuaxoctH. [IpH kakoM ycsrosun waphl NpHUTATABAIOTCH APYT K ApY-
Iy H NpH KaKOM OTTa/JKHBAIOTCH?

O 5-6. lllapux Maccoii m; HaxXOMUTCA HAa PACCTOAHHH 4 OT
KOHLA TOHKOrO = OIHODOIHOrO CTep)KHﬂ Maccol m; M HauHOW !
(puc. 5-1).

a). OnpefeauTb CHIY NPHTAXKEHHS MIaPHKA M CTepPXKHA.

6) Tlpuias AauHY CTepXHA [=2a, BHIYHCIHTL, KAaK H3MEHHT-

]
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Puc. :5-1,

sl ‘CHJIa TPHTAXKEHHUS, €C/H CTEPXKeHb 3AMEHHTb HIAPHKOM -Mac-
COii My, TIOMEIIEHHBIM. B TOM MeCTe, Tle HaXONHTCA LEHTP HHEPLUH
crep;xnﬂ .

O 5-7. Hpene6peraﬂ H3MEHEHHEM Beca BCJAENCTBHE BpalleHHA
3emau U JIyHb, BHIYNCIHTD, CKOJIBKO BeCHN G6H Ha noaepxnocm
JIyHul- genoBek, Becsaurwit wa 3emae 720w, -

A 5-8. Haitrn "HAUP#KEHHOCTh NOJR TArOTEHHs IIAHETH! pa-
nnycom 6000 xm B TOuKax, pacCTOSIHHE KOTOPBIX OT LLEHTPa MJAHETH
pasHo: 0,71000 xxm, 2000 xx, 3000. km, 4000 xm, 5000 xx, 6000 xm,
8000 xm, 10000 xm u 12 000 KM, B BBIYEPTHTH coome'rcrnylomnu
rpaduk B ABYX caydasx::

a) HJIOTHOCTb _BEIlECTBA MJa2HETH OJHHAKOBa MO Bcemy 061;-

_emy u pasHa 5 —; BHE MJIaHETHl INIOTHOCTD cpelibl G/H3KA K HYIO.

6) TlnoTHOCTH BemecTBa naaHeTH B oO0beMe OT . HeHTpa. o
2 2
4350 kM pasHa 10 o Aarnee Jio 6000.x» paBHa 22'4-—‘-3, BHE TUIaHETH

6/113Ka K HYJIO, ‘ ‘

O 5-8. Buyrpn oaHopoaHoro mapa HMeercs cq)epmecxaﬂ no-
~‘moctb. [1oKa3aTb, 4TO MOJIE TATOTEHHS BHYTPH IOJOCTH OHHOPOAHO.
3Hasl IJIOTHOCTb BeIleCTBA IUapa M PacCTOSIHHE MEXAY. LEeHTPaMH
urapa u nojoctd (l), HaHTH YCKOpeHHe Tesl, ABHXKYMHXCHA B fIOJOCTH.

& 5-10. a) llentp TAXecrH Kopa6Jm BOIOH3MeIeHIEeM
10000 7 Ha A=D5 » BBIlIE LEHTPA TAKECTH BHITECHEHHON HM BOJHL.
Ha: cko/ibKO Macca KopaGiasi pasHHTCA OT MacChl BBHITECHEHHOH BO-
Aul? Bec Bo3ayxa ue quuBaTb WIH CUHTATh NPHYHCAECHHBIM K. Becy

" BOAHI.
6) KakoBa pesysbTHpYyIOIlasi CHJa, C KOTOPOMR neucmylo-r npyr
Ha Jpyra ABa TaKHX Kopa6us, HaXOAAlIMXCA Ha paccTosanuu 1 km?
© 5-11. 'me HaxogurtcA TOYKAa, B KOTOPOH CHJB NpHTAXKEHHSA
x 3emne ¥ K Jlyne B3aumuo ypaBHOBemnBaxoTCﬂ‘-’

A 5-12. 4 oxtsibpst 1957 r. 8 CCCP npousBeleH 3amyck .mep-
no‘ro‘ B MHpe HCKYCCTBeHHOro cnyTtHuxka 3emjiu. CnyTHHK uMeda dop-
My mapa axamerpom 58 ¢, Macca ero 83,6 x2; CIyTHHK ONHCHBaJ
SJJIMITHYECKHE TPAEKTOPHH BOKPYr 3eMJH, TpHYeM B HEKOTOpHle
MOMEHTHI locTHran BoICOTH 900 x# Han nosepxnoctbio 3eman. [le-
pUON OOpallleHMs CHYTHHKA BOKPYT 3€MJIM OKa3ajicfi PaBHEIM
1 4 36,2 mun. Tlpeanonoxum, uro CHYTHHK. JBHFaJ]C BOKPYF LeHT-
pa 3eman no prronoﬁ tpaekropud. Kakoit BricoTe Hal NMoOBepXHO-
¢Tbi0 3eMJIH, KaKOH CKOPOCTH M _KaKOfl KHHETH4eCKOH IHeprHH COOT-
BeTCTBOBaJ OH B TaKoM c.nyqae yxasanubm nepuon obpauenns?
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O §-13. dpe naanern oOpamamc‘a Bokpyr Conxua 1no .op6u-
TaM, npnuumaemmm npuOAHKEHHO 32 KDYrOBHE -C . pafnycamy
Ri=150-10%" (3emasn) u R,=108-108 xm (BeHepa) Haifitn
OTHOHLIEeHHE HX nuHeﬁHHx CKopocTel Uy M Vs

0 5-14. C xakoil CKOpOCTbIO ymajer Ha MNOBepXHOCTb JIyHH
METEOPUT, CKOPOCTb KOTOPOro Bna.nu or JIyHnt mana? ‘ArMocdepa
Ha JlyHe orcyrcTByer.

.11 8-15. Ha kakoe paccrofHHe OT nosepxaocm 3emnn yna.rm-

HOCH 6B TEMO, 6pomeHHoe BEPTHKAJBHO BBEPX ' CO CKOPOCTHIO 5—;'

ecan G -atrmocdepa y 3emaH OTCYTCTBOBaJIA?

O 5-16.. [TpeanonoxuM, UTO MexaHHYECKas 3SHEPrHS CHCTEMHI
ACKYCCTBEHHBII CNYTHHK — 3eMJid  YMeHBIIHIach BCJEACTBHE: NO-
Tepb Ha TpeHue Ha 2%. ITpuHuMasd, uyto Oop6UTA CNYTHHKA H JIO NO-
TE€pPH 3HEepPTrHH ¥ MHOCJe Hee Majo OTJHYAeTcs OT OKPYKHOCTH, Bbi-
YHCJIHTb, KaK H3MeHHTCA TIPH norepe 2% :3Hepruu: a) -paguyc op-
OHTHI; 6) CKOPOCTb CHYTHHKA; B) NeEpHOL 0O6pallleHus.

0 §-17. Uemy pasua CYMMa KHHeTHYeCKOi H AOTeHINAJ/IbHO
3HEPrHH IEaHeTH. ¢ Maccoil m, o6paiuaromeiica Bokpyr ConaHua no
3Jauncy, GoJbiiasi Mosyoch KOTOPOro papHa a? Paccmmpe'rb no-
JIOXKEHNs NJIAHeTH B TOYKaX ee OPOMTHI ¢ HaHMeHblIed M C Hau-
Gouibiedi- KpHBH3HON. : .

Ykasanne. Haumenbwuh - HanGoJbiIHA PafuyCH - KPHBHSHH . SJJHACE

b a?
panuu 2 " -b—, rie a » b— noayocn 3anunca.

O 5-18. Ckoapko BpeMenH nafano 6w Ha Coanme Teno c.pac-
crosuma paBHOro paamycy 3eMHOA OpOHTH?
o 5-]9 Mereopur, - nMelowHi Ha 6OJIBbLIOM paccTosiHHH oOT

3emm OTHOCHTEJIBHYIO CKOpOCTb v — cw, nonagaer Ha 3eM.mo ecnn

€ro «npHuUeJbHBII MapaMmerp» o (paccTosHHe aCHMITOTH - OPGHTH
o7 ileHTpa 3éMJH). MeHblle KPHTHUECKOro 3HaueHHs p<pgx. Omnpe-
AEJHTH BeMMUMHY 3Q(PEKTHBHOTO CEYEHHR 3aXBATa MeTeOpHTa 3eM-
nei o=np%.

‘00 5-20. TlokasaTtb, 4YTO 3aZaya O JBHIKEHHH TPeX Ted, npHTA-
rMBalomuExcs 0o 3akony HelotoHa (Macchl m,;, my, m; KOTOPHIX
CPaBHHMBI N0 BEJHYHHE H MOTYT ObiTh PasNHUHBIMH), HMeEeT 4acT-
HOe pellleHHe, NPH KOTOPOM Tella BPAIMaloTCs BOXPYF o6mero uent-
pa ~ TsxecTH, 006pa3ys paBHOCTOPOHHHH TPeyroJbHHK (peluenne
Jlarpamxa) Onpeu.enmb qacm'ry BpallleHHs.

_§_ 6. CvaTuxa TBepaocro Tena

1) Veaosua paBHOBECHA TBEPHOro Teaa:

2Fy=0; ¥F,=0; 3IF,=0;
SM,=0; IM,=0; IM,=0,
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roe F,, Fyu Fy M,, My, u M, — npoexunn BeKTOPOB CHA # Bpa-
HaIOWHX MOMEHTOB, JOEACTBYIOIHX Ha TeNAO, ‘Ha NPAMOYroJbHBIE
OCH KoopAHHaT. Te iK€ YCHNOBHA OTHOCATCA K PABHOMEPHOMY TpPSAMO-
NUHEAHOMY TOCTYNATENLHOMY HBHIKEHHIO. -

MoKHO NONB3OBATHECA TEMH e YCHOBHAMH M HDH HepaBHOMep-
HOM JBHMEHUH, €CAH NPHCOCHMHUTH K PeaNbHO AECHCTBYIOIHM CH-
JAaM CHJAbI HHepIHA, : ‘ ‘

2) Cuna cTaTHYeCKOTO TPEHHH MOXET MMETh ‘B 3aBHCHMOCTH OT
ycnoBHMA 3ajaunm NPH JaHHOR ‘HOPMAJbHOM cuie [apJjeHHs Jio6oe
3HaueHHe OT HyJf A0 HEKOTOPOro MaKCHMa/IbHOrO -3HAYEHHS, OI-
penesaeMOro HOpPMaJibHBIM  A&BJeHHeM ¥ MPHUPOJON TPYyIUXCH
Ted. ~ : : S
KosppuuneHTOM CTATHYECKOrO TPEHHA W Ha3LIBAETCA OTHOIIE-
HHE MaKCHMaJbHOH CHJIH CTATHYECKOrO TPEeHHA K HOPManbHOH
cHle pnasuaéHus. KoadduuHeHT TpeHus NpH CKOAbXKEHHA BCerd
MeHblie KOa(hdHUHEHTa CTATHYECKOrO TPEHHA. . ‘

O 6-1. Ha nsockoli nopepxHocTH, 06pasyioiliedl ¢ TOPH3OHTOM

yroa 20° NexHT JOCKa, B-BEPXHIO CTOPOHY KOTOpOH BOHT rBO3Ib,
NpoXOASALINA CKBOSH ee UEHTp TsaxkecTH. Koadduuuenr cratHuecko-
.TO TPeHHA JOCKH ‘1O HaKAOHHOH -noBepxHocTH ‘pamen 0,4. Macca
Hockn papHa 0,5 xe. Onpelennts MaKCHMAa/JAbHYIO CHJIY, € KOTOpO#
MOXHO HalaBHTb Ha TBO3Mb, HE BLI3LIBAS [BHUMKEHHA LOCKH, B Cle-
 RYIOIIHX Ccayvaax: ‘

a) cuna mapadvieNbHa TIOBEPXHOCTH, o6pasyer C TFODH3OHTOM
yron 20° ¥ HanpaBieHa'BBepX; ‘ ' :
6) cuila’ MPOTHBONOJIOXKHA HTOMY HAIIPABJCHHIO; -

B)»Q‘(():yna rOpH3oHTaNbHa i .06pasyer ¢ HAKAOHHOH NOBEPXHOCTLIO
yroa 20°, / : : _ RS

O .6-2. Mexzay AByMs rBO3ASAMH HATAHYT WHYp AJMHHOH 17 M.
Paccrosinne mexay reospsamu pasuo 1,5 m. Ha wnyp nosemen rpys
pecoM 200 # (puc. B-1). Onpene/uTh ‘HaTAXKeHHe WIHYpa, NpeHe-
Gperasi H3MEeHeHHeM IJIHHBI UIHYpa NPH HaBeUIHBAHHH Fpy3a.

O '6-3. lllap, macca xoTOporo papHa 5 k2, anupaercs -Ha jBe
rnagkue (p=0) njockocTh, oO6pasyiolllHe yroj, NPHYEM JeBad
o6pasyer ¢ ropusoHtoM yroa a=35° a npasas — yroa f=20°
(puc. 6-2). Ompesendtp CHJAB, C KOTOPHLIMH (Iap AAaBHT Ha IMIOC-
KOCTH. : -

Puc. 6-1.

Pug. '673.

A 6-4. TIpeanosoxum, 4TO B YCAOBHAX NpeAbAymed sapaun

© TMJQCKOCTH He OB Obi IMIaAKUMH H:j OBIIO- OBl OTJIHYHO. OT HYJA.

Kak uaMenusoch 6B pelieHie 3afaun? o

A 6-5. Ha xaxnoe us crponun (AC u CB na puc. 6-3) nei-
CTBYET CHJa TAXKECTH KPHIIH u crponui, parsas 8-10% 4. Crponnaa
YIOEpXKHKBAIOTCA OT pasjisuradus 3artsmxkod EH, pmuna kotopoii B
1,5 pasa MeHbllle paccTomHuA MexAy xoHnamu crponun (AB) u.s
1,2 pasa Goabme anuun crponuaa (AC). CHAH. TAXKECTH MOXHO
CYHTATb NPHJIOKEHHBIMH B cepeliHHe crponuya. KaxoBu cHabi feh-
CTBYIOULHE HA 3aTHAXKY? '

O 8-6.. Tpoe . paGouynx HeCyT METaJJAMYECKYI0O NJHTY B BHAE
Pa3sHOCTOPOHHEro TPeYroJibHHKA, MOANEpKHBas ee 3a Beplunnu. Ho-
Ka3aTb,  YT0 = Ha OO KaXIOFo NMPHXONHTCHA OfHa M Ta Xe TA-
KeCTh. '

O 6-7. Ha nocke, nonoxewHo#l Ha. KO3Jbl, CTOHT uYeJOBeK Mac-
coft 60 k2. Bec mockn 800 n. Paamepnl nokasaHbl Ha pHCYHKe 6-4.
Onpefeautb CHIb, AEACTBYIOUIHE HA ONOPL o

A 6-8. Ina onpeleseHHs -NOJNOXEHHS WeHTPa HWHEPHHH aBTO-
MOGH/IA NMpoU3BesM TPH B3BewHBaHuA: 1) oGe ocu aBTOMOGHAS no-
MECTHJIH Ha Becax; o6uufi Bec  aBTOMOGHJA 0Kas3ajcsl paBHBIM
2,71-10% u; 2) 3amusis OCh OcTajach Ha BecCax, a TIepefHsisi onupa-
naCb Ha OMNOPY, HaXOASAIIYIOCS Ha ONHOM YPOBHe C MJIOMIaIKOR Be-
cos; Bech noxasanu 1,41-1044; 3) 3agHAd OCb Ha Becax, HepefHAs
nOAHSATA Ha BhicoTy 60 cx MO cpaBHeHwio ¢ 3afiHeli; BeChl NOKA3aan
1,473-10* «. Onpegenuts ‘BLICOTY USHTPa HHEPUHH aBTOMOGHJS Han
njomanasio onophl.. MssectHo, uto 6asa aBTOMOGHAs (paccrosnue
MeXay ocamu) pasHa 3,3 M, a pabosufi paauye Konec 0,42 M.

L5m

Pnc, 6-4,



A 6-9."B’ raaf®ud  UMAMHIPUUSCKYA
CTaKaH  NMOMeIlieHa ‘IajiouKa, KaK NOKa-
saHo Ha pucynke 6-5. inna nasouxu
" I=15 ¢m, macca 30 2. C kaxkumu. cu-
‘JMaMM’ AeHCTBYeT Tasiouka Ha JAHO H
CTEHKM ' CTdKaHa, €ClIH pajuyc  HHa
R=7 cm? Tpennem npenebpeub.
A 6-10. ®depMa cHesaHa M3 Kejes:
HBIX CTepXHell OIHOI'O H TOro XKe ceye-
HHUST TaK, KaK MMOK43aHO HA pHCyHKe 6-6.
Oniopa B ycTpoeHa Tax, 4T0 OHa He He-
! CceT BEPTHKasbHOW HarpyskH. Bec crepx-
" mg AB pasen 500 n. Onpememnts cuaw,
 Puc. 5. - AedctByiomue Ha omopw A u B. :

Ry

0 '6-11. HarpyxeHHas TejeXKa Ha-

XOOUTCA Ha TOPU3OHTa/NLHOM peabcoBoM myrd (puc. 6-7). Pac-
CTOSIHHE Mexnay ee ocamu pasHo 80 cs. Ocu HaxoasaTca Ha Bbl-
core 20 cm Han momoTHOM. Eciu TesiekKa He JBHXKETCS, TO CHAH
RKaBJICHHS HA JIEBYIO UM NPaBYI0 OCH TE/NEXKH PABHB COOTBETCTBEH-
O 10%:% 0,9 10%#, ‘ e :

Puc. 6-6.

i

‘" a) Ha remexky npasar cuioii 40 #, MPANOKEHHOA HA -BLICOTe
140 cu Ham nonoTHOM, M OHA PABHOMEDHO [BHXKETCS B HANpPaBie-
HHU ¢unbl (cneBa HanpaBo). KaxkoBwl CHMIBI JaBnenus Ha OCH B JIBH-
KYIIEHCA TesexKe? ~ ‘ “o ‘ ‘

6) KakoBnl cunbl faBieHHR Ha OCH B Clydae, eC/lH TejexKa

IBUMKeTCHA  NOonx - AeficTBHEM - Tofi
. M
XKe cuapl ¢ yckopenuem 0,1 ]

" "'Haj, TOJIOTHOM?

LA A 6-12. Mozean KOJleH4a-
fo—80-cM—~i - . TOTO- Baljla, CHeJaHHAf . .H3. XKe-
-’ JIE3HOrO 'HpYyTa AHaMeTpoM: 1 cu,

' Puc.-6-7, : KaK T0Ka3aHO Ha PHCYHKe.-6-8,

't

. JIOXXEHbI TOPH3OHTAJIbHO.

140c4 H €CAH UEHTD HHEPUHH TeNeXKKH
: HaXOAUTCA Ha- Bbicote 61 cm .

Bpaulaercd . B NOJUMNHMKax A . 10cm

u.. B ¢ uwacrorofi 060poToB, paBHOI T

5 cex—1. Onpeneants CHIH. AaBaeHHs :

. Bajla Ha ONOPH: a) B MOMEHT, KOTAa 4 3 ‘ .8
KoJieHa Bala DACNOJOXKEHH BepTH- H | Won_
KaJpHO; 6) KOrXa KOJI€Ha B&Ja pacno- 0cm - :

A 6-13. a) ¥V raaakofi  (p=0)
cTeHH crout Jecrhuna. Koadduun-
€HT CTaTHUECKOr0 TPEHHS JIGCTHHIH O 10cm
semaio . paBeH pg=0,5. Llentp TsKe- Puc. 6-8.

CTR JIECTHHIH MOXHO CYHTaTh HaXO-
asmuMcsi B cepeiiune ee. OnpenenTh HaWMEHBIIMA yroa ¢, KOTO-
pHifi JIeCTHHIA -MOXeT o6pasoBaTh ¢ FOPH3OHTOM, He majas.

6) IlpemnosoxumM, 4TO JeCTHHLA NOCTaBjeHa B TaKoe NOJIO-
KEHHe, YTO MaJiefiliee "'yMeHbIIeHHe YIla ROJKHO NOBECTH K ee
najeHnio. Ynaner JHM JECTHHLA, €ClH YeJNOBeK BCTaHET Ha ee
HHJKHIOIO CTYNEHBbKY? Ha €e BepXHIOI CTYNeHbKY?

O 6-14. Tonknit crepxxenb aauuofi [=100 cm, caesaHHhft u3

. 4 .
JepeBa IJIOTHOCThLIO D=0,8;——M3, nojpelled 3a OAMH HS KOHOOB, a

APYrEM NorpyxeH B BoAy. Onpeneantb yroa o MeXAy HanpasJne-
HHEM CTepXKHSl H BEPTHKAJbIO, €CJH BepXHHA KOHEN HaXOAMTCHA HaA
ypoBHeM BOAHW Ha BhICOTe h, paBuof: a) 30 cu; 6).70 cm.

A 6-15. Kakyo pa6ory Hajo mpon3pecTH, 4TOOH NOBEpHYTH Ha
ApPYIryio rpaHb CIJOWHON XKeJe3nbii Ky6, Macca KOTOpOro pasHa
200 xe?

O 6-16. Cocyn ¢ TOHKHMM CTE€HKaMH, uMelouiufi ¢popmy noaoro
Ky6a Ges BepXHEr0 OCHOBaHHs, HaIOJOBMHY HamnojHeH Bofoit. Pe6-
po xy6a pasHo 20 cs. Kakyio paboTy HyXHO NpPOHM3BECTH, 4TOOHI
ONPOKMHYTh COCYA Ha GOKOBYIO rpaHb (npHYeM BOJa H3 HEro BhI-
apercsa)? Bec cocyna pasen 10 x. Becom cocyna npeHeGpedb.

A 6-17. fJmuk B dopMe xyba nepeMemalroT Ha HEKOTOpoe pac-
crosiuve L: OflMH pas BOJOKOM, a ApYro# KaHToBaHueM (T. €. ONpO-
KHAuBaHHeM uepes pe6po). KospduuueHnrt TpeHHs suUlHKa O NOJ
NpH  CKOJBLKEHWH paBeH |; TPEHHEM NpH KaHTOBAHHM MOXHO
npenebpeus. -Ilpy KakoM pu pa6oTH nepeMellleHHs BOJIOKOM W

. KAHTOBaHHEM PaBHEHI?

0 6-18, MmeroTcs JfABa KPYIVBIX KapaHAalla pasHHX AHa-
merpos (d;>dj3). Bropoli Kapanaam ‘
ylaercs YpaBHOBECHTb B TOPH30H-
TanbHoM (man GJAH3KOM K TrOpPH30H-

TaJLHOMY) NOJOXEHHH Ha mnep- ~ N
BOM, PacCNOJIOKEHHOM TOPH3OHTAJBHO § 014,
(puc. 6-9). 4, -3
a) YpaBHOBeCHTb TAKHM Xe o6pa- —~—
30M nepBHAl KapaHjall Ha BTopoM T
nenav3s. [Touemy? _ Puc. 69,
43



6) I'Ipennonoxmm yto BTOpO Kapampam ypaanonemeu B ropu-
30HTa/BHOM montoxeHnn. KakoBo maubosblitee sHaueHHE yraa-a Me-
/Iy HaNpas/eHHeM OCH BTOPOrO KapaHAalla M FOPHIOHTOM, Npw
KOTOPOM - OH BO3BPAIIAETCA K TOPH3OHTANLHOMY NONOMEHHIO, eciH
ero oTnycTHTs? Kosdduuuenr cratuveckoro TpeHus p= 05 or-

di«
Hollielne AHaMeTpos Kapaugamef — = 1,05.
2

§ 7. nhouuocu W ynpyrocrb marepuanos

1) Paspymalomaﬂ cuna
o - F=p,S,
rae p,,,—-ﬂpaapymarou;ee Hanpﬂ)l(eﬂﬂe S——nnomanb ceyeHus.
2) OTHocmeanoe VAMHHEHAE WJH CHKATHE
: ‘ ‘ Al P

o= e

0T e

rie p — Hanpsxeuue, E — Moayis ynpyroctd (modyib 10sra).
3) OtHocHTenbHOE uaMeHeﬂne oﬁ%ema NpH pacTsKeHHu

l'}.le U — OTHOLUEHHe OTHOCHTeJleOFO caTus. 06[)83[18 K OTHOCH-< ’

TENLHOMY, YLJIMHEHHIO.
4) OTHocm‘eanoe 'H3MEHeHHe o(n:ema fpH. ‘nCeCTopo‘HHeM
cxKatHn : { ' ' ‘
AV

v K’

rxe K — MoAyap BcecTOpOHHEro Ckartug.
5) Horeﬂunanbuaﬂ SHeprEs ympyro neq;opunposaﬂﬂoro TeNa
o - F-Al
==
rae F —cuna ynpyrocts npa ymnumnenun Al
6) H.nomocrb SHepruH: a) B pac-mnyron HJAH CKATOM CTepXHe

¢ =g
M 6) BO BCECTOPOHHE CKATOM Tese.
A A . p2
W=
A7 K
. { ' 7) Yron KpyueHHs LHJHHAPa
: ol - (puc. 7-1)
- : > ' S
Puc. 7-1. ‘ =reG '

rae’ M — Bpatiammuii MOMenT, Bbrabmaromnﬁ KpYu&HUE; ‘l”"n r—

 IAMHA B pafuyc UHJIMHApa; G — MORYJb CABHra.

O 7-1. Kakopa HanGo/blas IAJAHHA CBUHLOBOR TIPOBOJIOKH, npH
KOTOpO#i TONBElIEHHAs 32 ONHH KOHEN, upoaoaoxa He oGopBeTca
OT COGCTBEHHOM THMXKECTH?

A 7-2, Kakoe = pabieHHe H3HYTPH MpH HapyXHOM AaBJieHHH
0,98:10 »/#? Moxer BHIAEPKAaTh:

a) CTeKNAHHAA TpyOKa, HapyXHHA U BHyTpemmii mdame'rpbl KO-
TOpoi paBHH d)=8 Mm v dy=T7 mm? -

6) crekaaHHaA chepHyeckas Konba, HapyXHHI H BHYTPeHHHi
nuamerpm KoTOpo# paBHbl dy=182 um u da=180 mm? '

A 7-3. IlokasaTh, 4TO B KOTJE, COCTOAUIEM U3 UMAHHLPHUECKOH -
sactu “(ofuuafike) ¥ ABYX noaycdepHuecKHx AHuMm (puc. 7-2),fio-

Jyuaercs ‘ONMHAKOBAA TIPOYHOCTH OOMYAfKM M IHHW, €CJR CLeNaTh
zumma BABOe 60Jee TOHKHMH. ‘

A 7-4, TopH3OHTAMBHLIR  KeAESHBI cwepmenb AMIRHON
/=150 cu Bpamaercss OKONO Bepmuamuoﬂ ocH, mpoxoaaled ve-
pe3 ero CcepeaHHy.

[Ipu kako# uacrore o60POTOB OH MOXKeT pasopaa'rbcn?

O 7-5. CranpHas mnpoBosoka AuaMeTpoM 1 mm nMeer AnuHY
5 m, xorza Ha He# sucut rpys secom 196 ». Ha cxoavko yanusur-
cs NPOBOJIOKA, €CAH TPY3 YBeJHuUHTH €lle Ha 98 WP

A 7-8. Mexnay AByMS TpOYHBIMH YNODAMH HATAHYTA CTaALHAA
nposo/ioKa AHaMerpoM 1 msu u annHo# 2 M, Ha ckoabko cMecrurcs
cepejHHa MNDOBOJOKH, €CRMH K Hell MOABECHTb rpy3 BecoM 2,94 A.
INpu pacuere npuUHATD, YTO YMOPH MPH HABEIIHBAHHH rpysa He cme-
I aoTcA.

A 7-7. Mensslfi cTepXeHb NJHHOH 2 M H OHAMETPOM 3 cH ne-
PEBOAUTCSA M3 TOPU3IOHTAJNBHOTO MOJIOKEHHS B BEPTHKAJIBHOE H ONM«
paercsa Ha moi. [Ipu 3TOM AHaMeTp ero HUIKHeHi YACTH CTAHOBMTCA
uyTh-uyTh Goabllie. MOXKHO JAH H3MEPUTH -STO H3IMEHEHHE, eCNH BOC-
NOJb30BATLCA MPHOOPOM, MO3BOJIAIOMINM H3MEPATL C TOYHOCTHIO N0
0,001 sem?

A 7-8. InuuHas xesesHas Tpy6a HMeer BHYTPEHHHE NHaMeTp
d=30 cu 4 TonuuHy cteHok b=0,5 cu. Ha ckonbko ysennuntcn
nJoMajAbL CeYeHHs KaHajJa TpyOHl, €CAH PasHOCTh HAaBJEHHS BHYTPH

. - .2
 BHe TPyObl yBeaHuutcs OT Hyas A0 p=49-10° —5? Hsmenennem -
TOJIIMHB CTEHOK MPH paCTAXKEHHH NpeHeGpeub.

Ofuvaudwxa

b e e
Aruwe

Pnc. 7-2.
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-0 7-9: 'Ha - gake#~ TayGumne

MJDTHOCTh - TIpecHOR - Boanl Ha 1%
6oJibille TIOTHOCTH BG/IH3H c30601l-
HOR MOBEPXHOCTH? - :

safaue 7-8, umeer mauny 200 m
H pacnonioxkeHa TOPHSOHTAJILHO.
Konubi ‘tpy6b nepexpsiter. TpyGa
. sanonHeHa- BOJOM, ~ fipwueM pas-
HOCTb NaBJeHHA BOJ H HapyXHO-

) Kako#i ‘06beM BOIH BHITEUET H3
Puc. 7-3. © TpYyOH, €CJIH MO BepXHefl JHMHUY ee

cTeHKH 0o6pasyerca. TpemuHa? -
A 7 11. Ha pucyuke 7-3 n306pa>KeH nbe3oMerp — Ipubop nas
H3MEepEeHHA MOAYAs CXKATHA KHAKOCTEH. l'Ipn YBEJIHUYCHHH JaB-
JIEHHAI KHJIKOCTH, OKpYXalmomed CTeKJAHHbIA CcOocyR A, PTyTh B

Kosege B nogunmaerca. Kaxk H3MEPHTb MOAYJL -BCECTODOHHE-

ro CKaTHSl KHJAKOCTH, Haxoaamefica BHyTpun cocyna A? Kako-
Ba '~ OTHOCHTEJNbHAR TIOrPeIIHOCTb, KOTOpas OyleT HMETb MeCTO,
€Cd He TNpHHATL BO BHHMAHHE CXKATHA CTEKJAa Moj JeHCTBHEM
BCECTOPOHHEro JaBJeHUsd, a MOAY/b Bcecmponuero CIKaTHA HCCle-

AyeMmoft KHAKOCTH G/aM30K K 3- 10° — —=?

& 7-12. Cransholi  MaXoBHK BpamaeTcsl ¢ --yacrorofi 060-
poroB n=30 smun=~. Cpenuuil fuamerp ero o6oga pasen d=15 .
Onpenendts ysenuuyeHue zmameTpa MaXxOBHKa, npene6peraﬂ Aeft-
CTBHEM CITHIL.

A 7-13. K xBym NpOTHBOMONOXHBIM TPaHAM ONHOPOZHOrO Ky-.
GHKa NPHJOKEHb ABE PAaBHLIE TIPOTHBOMNONOKHO HaNpaBJeHHBIE pac-

tarusalnomue cuasl. Ecam sth rpanm yaansiores gpyr ot Apyra. Ha
paccrosuue Al, TO yeThipe ApyruerpaHn cOIHKAIOTCA Ha paccros-
nue pAl. TIpeanonoxnM, 94T0 CHIHI, ;LeﬁcTByromne Ha JiBe nepBble Fpa-
- H®, HCYE3JH, a Ha YeThIPE OCTa/IbHbIe I'PaHH JefCTBYIOT IOMapHO PaB-
Hble CKHMaIOLHe CHJIbl, TaKHe, YTO 5TH I'DAHH OCTAIOTCA Ha NpexHeM
PacCTOs HUH (1. e. cOnuxens Ha pAl). Ocranercs au popma Ky6uka
TaKo#, Kakofi OHa Obl1a NMpPH HAJHYUM ABYX DacTATHBAIOUHX - CHJ?P

O 7-14. CranbHas NpoBOJIOKA JJIHHOH [=4 m u nuaMerpom
d=2 mm pacrarupaerca cunoli F=9,8-102 n. Ha ckoapko H3Me-
"HATCA NPH 9TOM: a) ee oObeM? 6) ee GOKOBasf MOBEPXHOCTH?

O 7-15. Onpenennth SHEPruio, 3aBUCAILYI0O OT HAJMYHSl HanNps-
JKEHHR B NPOBOJIOKE, ONHCAHHON B 3ajaue 7-5, npu AelCTBHH. CHJLI
294 n.

O 7-16. Onpenenmb TUIOTHOCTb SHEPTHH,. sapucstmel OT cxa-
.'rua, B NpecHoi BolAe Ha riybune 1,5 k.

O 7-17. Onpenenmb INOTHOCTb SHEPrHA B MPOBOJIOKE, OMUCAH-
Holt B 3anaue 7-6.
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A 7-10. -Tpy6a, - . ONHCAHHAT B

A ro Bo3fyxa pasHa 49- 10°—- 2

O .8-22.. Havanpuas amnauryiaa xoneOauusa = MafATHUKA paBHa
3 em. Llepea 10 cex ona paBsa.l cx.-Uepes croabko Bpeueuu aMiaH-
TyAa KoAeGannh Syner pasHa 0,3 ca?

O 8-23. Tpn - mocAeROBATEABHBIX - KDAfHHX NOJAOMEHHS Kayaio-

_eficA CTPEJIKH raAxBAHOMETPA MPHILIHCH POTHB AeseHHiA 7,=20,0;

ng=>56 n ny=128. Cuuras AexpeMeHT 3aTyXaHHA NOCTOSHHHIM, OTi-
peAeAnTb JeAeHHe, COOTBETCTBYIOlllee IOJIOXEHHIO paBHOBECHH
CTPEJIKH.

A 8-24. Kakos sorapupMHYECKHR JNEKpeMeHT 3a1yxauna Madr-
HHKa AauHof 0,8 M, ecan ero HavanpHas amaautyaa 5°, a gepes
5 mun amnautyaa papHa 0,5°7

O 8-25. Uepes CKO/MILKO BpeMeHH aﬂeprus KoneGaHHA KaMep-
TOHa € uactotol f=600 2y ymenbiintca B n=108 pas, ecnu Jo-
rapuMHYeCKHA AEKpeMeHT 3aTyXaHHA pasen 0,0008?

A 8-26. Kakosa obuias cyMMa nyTtell, HpOAJEHHHX B3aj H
Bleped KoAeGAOIERICA TOYKOH A0 MOJHOrO 3aTyXaHHs KoaeGaHui,-
eC/IH ‘aMNANTYAa nepsoro KoneGaHua pasHa 1 mm, a norapndmme—
CKHA fekpeMeHT 3aryxanus pased 0,002?

A 8-27. Amnautyna 3aryxalollux KoseGaHHI yueﬂbmaerca B
TeYeHHe OAHOTO mepHoAa B 3 pasa.

a) Ha ckoabko npoueHTOB nepHOA. KoneSanng 601!5[!16 yeM fpu
OTCYTCTBHH NpPHUKHH, BH3HBalonlell 3aTyxanue?.

6) Ilpn kakom ¢asoBoM yrie CMeHleHHe MaKCHMalbHO?

-8). [lpu KakoM (pa30BOM yrJe CKOPOCTb MaKCHMAJbHA? _

r) Haveptuts npHOaH3HTENbHO TpaduK CMEleHHAs H CKOPOCTH
3THX KoJeOaHuih.

O 8-28. a) Ynpyroe Tteno Kone6aeTcs B conpoTHBAfoulenca
cpelle, NpHUeM AoTapHpMHuYeCKHA ACKPeMeHT. 3aTyxaHus pased 0,7.
Bo3MOXHEI /in 3aTyXxaollHe KoJeGaHHs 3T0TO Teja B cpefle, KO-
¢uuHenT conpoTHsieHHa KoTopoi B 10 pa3 Gonmbuie, ueM y AaHHOM
cpeani?

6) Tor ke Bompoc, ec/iH feKpeMeHT B aHHo# cpese pased 0,6; 0,1.

B) Ecan koneGamus B Gonee BA3KOA cpelle BO3MOXKHEI, TO KaKO-
BHl HX [eKPEMEHTHl 3aTyXaHHA?

O 8-29. [Ipn Kakofi CKOpPOCTH noOe3[a Peccopnl ero BaroHOB
Gyayt ocobeHHO CHIBHO KOMe6aTbCst NIOX ACHCTBHEM TONYKOB KOJIEC
O CTHIKH pedbC, eciH AAMHa peabc 12,6 M, Harpyska Ha peccopy
paBHa 5,5 kK H ecaH peccopa nporubaercs Ha 16 mm npu Harpys-
Ke B 1 ku?

A 8-30. AMNAMTYAN CKOPOCTH BHHYXACHHHX KoneOaHHA mpu
4acToTax BbIHYXAawowed cunabl, pasHux fi=200 ey u f,=300 ey,
paBHBl MeXRYy coGOH. Hpnunmaﬂ. 4TO AMNAXTYAA BHHYXAawoUlel
CHJIB! B O6OHX C/y4afX OAHA H Ta e, HAfiTH YacTOTy, COOTBETCTBYIO-
Y0 Pe30HaHCY CKOPOCTH.

A 8-31. AMNAHTYAH CMeeHAR BHIHYXKACHHLIX KoneGanuh npu
4acToTax BHIHYXAawwed cuab, pasHBX f;=200 ey u f,=300 ey,
paBRb MexXAy coGoit. Hahru qacrory, COOTBETCTBYIOULYH0 PEe30OHaH-
cy cMelleHu,
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ky; 8-32, :Ha rpaq)uxe\ ‘3aBHCHMOCTH .AMIINTYIH -CKOPOCTEiT OT
YaCTOTH nbmyxmaromen CHJIE! [IDOBENIH TPSMYIO, IapaifieibHYIo OCH
a6cunce; Ha BEICOTE, ‘paBHON  IONOBHHE: MaKCUMyMa. ‘OTpe3ok . 2Toh
ApAMOR MeM(Iy TOYKAMH MEepeceueHHsi ¢ rpaduKOM . COOTBETCTBYET
Af =20 2y. Onpenenntb KosQHIUMEHT 3aTYXaHHUS.

~A 8-33 Amn.nmy,u.a CMeEINeHHs] BBIHYXIEHHBIX. XoJeGaHui, npn
OueHb .MaJIoli YacToTe paBHa So=2 MM, a TIDH DE30HaHCe PaBHA
s=16 mm. Tpeanonaras, uro nexpeMeH'r 3aTyXaHHs MeHbIlle elH-
HHIBL, ONpENENHUTD. €T0,

0.-8-34. CrajbHas cTpyHa npomHyTa Mex Ly nomocalvm anex-\

TPOMArHuTa, mo OGMOTKE KOTOPOrO HIET NEPEMEHHBIH TOK, BCAEH-
CTEHME Yero CTpyHa KoJaebiercs ¢ 4acTOTOH NepeMeHHoro toka. Ha-
TSKEHHE CTPYHBI TOCTeNeHHO 'ysenuuusawor. Korna uwacrora co6-
CTBEHHBIX * KoMeGanHH CTPYHB ~DaBHA 100 ey, momuocTh TOKa. B
06MOTKE . JOCTHIaeT MaKCHMalbHOH BeJHYHHB H Ha. 50Y% npeswiuaer
MOILHOCTh, NOTPEB,/IAEeMYI0 31€KTPOMarHATOM IIpH OTCYTCTBHH. CTPY-
Hbl. Korla yacrora co6CTBEHHBIX KoneGanHl CTPYHBl yBEJTHYHBAETCA
no 101 ey, To MomHOCTL TOKa B OOMOTKE 3JEKTPOMAarHHTa TOJBKO
Ha 5Y% npeshIaer MOWHOCTH NpPH OTCYTCTBHHM CTPYHLL B Teuenne
_KaKoro OTpeska BpeMeHH. 7, aMIUVIHTYAa KoJeGaHHR CTPYHBH yMeHb-
mutest B 10 pas, ecai TOK B 06MOTKE 3/1€KTPOMAarHUTa BLIKJIIOUHTD?.

& 8-35.MasiTHHK ' CTeHHBIX YacoB Maccohi 40 e cosepimaer ‘Ko-
.ne6a1ma C NMepHOOM 0,4 cex, mpHueM €ro UEHTP HHEPUHH KoJjel-
JIETCA C aMNJIHTYNON 7 MM. "Ecnn uacH e 3aBefleHbl;, TO aMILJIATYAa

KoneGaHUs yMmeHbwaercsi B 2 pasa sa 3 Kone6auus. Onpeleantsb -

_ monesnyio pa6ory, KOTOpas NpPOM3BOMHMTCA NPH 3aBOJE YacOB Ha
HeJleJNbHBIH CPOK.
- 0.8-36.. Onpeaeaut, NepHOA Koneéanm MasiTHHKaE, yro.n oT-
 KJIOHEHHH Koroporo paseH 90°. ! ‘ S
¥xasasne. HCHOJIbSOBaTb 3aKOH COXPaHEHHA BsHeprun AR onpejenennd

CROPOCTH: [BHXEHHSA B Kamnoﬁ TOUKE TPAEKTOPHH, HMHTErpaj BHUHCIHTH . IPH-:
OnsMeHHo, ‘ ,

§ 9 Anmxeuue munxocrei H rases

1) B noxne TATOTEHHS] C HATPSAKEHHOCTBIO g CKOpOCTb HCTEeYeHUs
xmuxocm ‘I3 MAJIOr0 OTBEPCTHS B OTKPHITOM cocyle pasHa g

v=V2gk, L
rae h-—-r.ny61ma OTBEPCTHS OTHOCHTENLHO YPOBHS )xnnxocm B CO-
cyme.
2) "Jlas ycTaHOBHBLUETOCSl TEYEHHS MHIKOCTH (Hecmumaemoﬁ u
Ges tpenns) sepHa TeopeMa Bepuyimu :

o p 9-5’-’- -+ Dgh == const,

rne~p—naaneunew D—IIJIOTHOCTb )KHAKOCTH, v—cxopocn Teye-
HHGS P o .

56-

+3) *Eenyi-RprKeHne CPpeiHy, ofTekaomel TBepAOE TEJO; TiepeMe-
aloleecst BHYTPH Hee ¢ NOCTOAHHOM! CKOPOCTLIO. ¥, ABJSETCSH -JIaMH-

HaprIM 'ro .noﬁonoe CONpPOTHBACHNE - BHIpaXK aercd q)opmy.uoix

s F=—twpw.

3mecy 1= BAIKOCTB Cpen; b—nenuqnﬂa, xapamepnay}omaﬂ K-
HefiHble pasMephl Tena; k — GeapaaMepHas BeqMuMHA, SaBHCAINASN
oT ¢OopMBI Teq M OXMHAKOBas - J/Isi' BCEX TE€OMETPHYECKH NOROGHLIX
Ten. 3HaK MHHYC yKasbiBaer, 4to F HanpapieHO NPOTHBONONON-
Ho v. B ciyuae mrapa, ecin ApHHATH b PaBHBIM pannycy mapa r,
k 6n, F BblpamaeTcsx ‘bopmyn0ii CTOKca

F =—6myro.

4) I"Ipn JlaMHHapHOM TEUeHNH XKHUAKOCTH TO prmon pr6e c
BHYTPEHHHM DaJHycOM r 06BeM KHJIKOCTH, IlpOTeKalOIlleH 3a Bpeml
t paBeH =

nr4t.

f—-‘-—sﬁ P,

rie-Ap ecThb pa3HOCTb AaBAEHHI MeXJy TOUKaMH, OTCTOAMNMA MO
ocu -TpyGHl - Ha paccrosiHun [ (dopmyaa I]yaaeimn) :

-b) ‘Ecan ABUXKeHHe cpelibl, OOTeKaonel Teepaoe TENO, ABASETCH
'r)pﬁy.uemﬂbm, dopmyaa n. 3) menpumenuma. B srom cayvae npm
HE CHMIIKOM: GOJILHIHNX - CKOPOCTAX JOGOBOE CONMpPOTHBJIEHHE MOXHO
BLIUHCAATH 110 q;opmy.ne : , .

F=—C Sv3D.

" 3mech S'— mioniaas’ Mueas, T.‘e. ‘Han6oapnias NAOIMAAL CeueHun

TeJa B HanpaBieHHH, NEPHECHAUKYJIAPHOM K cKopoctH v; D — naor-
HOCTb . - CpeRbl; Cy — GeapasMepHbifi- KO3PGHIHEHT, 3aBUCALMA OT
dopmurtena; Hanpasaenue HopMann K- nJOIHAMA :MANEAR CuHTaeTCH
COBNAJlAIOIHM € BEKTOPOM CKOPOCTH TeNa.

6) XapaKtrep IBUMEHHS Cpeldbl OMNpeleNseTca 6e3pasmepnbm

bvD -
UuCIOM Penuonbnca Re == rme b— Bénnunna, xapaxrrepn-

’q

ayloman JIHH&HHble pasmepm NOTOKa Cpelbl. Hpn Mame 3Haqeﬂnax
Re npuxenne cpelitl ABASETCA JaMHHADHBIM, NpH GOABIIKX — TYp-
6yneHTHLIM. B ciyuyae mapa nmepexoi oT JJaMHHApHOrO ABHXKEHHS K
TypGy/IeHTHOMY NPOMCXONMT NpPH 3HaYeHHAX Re, 6au3kux x 0,5, ecan
1IpH BLIYHCTeHHH Re B KavecTe b B3aTb AWaMeTp HIapa. Ipu ysean-.
YeHHH CKOPOCTH TEYEHUS JKHAKOCTH No Tpy6Ge Mepexol OT JaMHHap-
HOrO TeYeHHs K TypOyJeHTHOMY TpOHCXOAHT mpn Re, 6an3kom K
3000, ecnu B Kauectse b B3siTh KHaMeTp TPYOH.

7) Tlpu pemenun nepsrix 9 3ajsa4 3TOoro naparpada npuHAMarth,
4TO BA3KOCTh CPEAbl M e€ CIHMAEMOCTh HHYTOKHO MANEL.

“0O 9:1, Bicepennne IHa “BUIHHAPHAYECKOTO: BEApPa HMeETCs He-
60Jlbll]0€ OTBEPCTHE, CKBO3b KOTOpOE BLITEKaeT BOAA. YpPOBEHb BOAM
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B Bejpe Ha 30 cu Boime AHA. C KaKoA CKOPOCTHIO BHITEKaeT BOAA

CKBO3b OTBEPCTHE B CJIEAYIOMHX CaAydasX: a) BEAPO HEMOABHIKHO;

6) Beapo paBHOMEPHO NOAHMWMAETCH; B) BEAPO ABHIKETCH C YCKOpe-
NSNS . .

- nuem 120 — cHavana BBepX, 3aTeM-BHH3; Iy BEAPO BHCHT Ha Be-

peBKe M Kauaercs, MpHYeM: yroJ, oGpasyembléi BepeBKOH C: BepTH-

KaJblo; nocruraer 60°. PaccMorperh ciyual KpainHero H CpeaHero

NOJIOKEHHH Befipa. :

©0-9-2, B van paznnomepﬂoﬁ cTpyefii Haausaercs sona. [Ipmrok
M v -

BoAb pasen 150 —-. B nue uaHa HMeerci OTBEpCTHE MIOWLAMLIO

0,5 cmu?. Kakoro yposHsi MOMeT ROCTHIHYTb BOAa B uane? ‘-

O 9-3. Ha ropusoHTaNbHOM CTOJIE CTOHT COCYA, B BEPTHKA/b-
HOH CTEHKe KOTOpPOro CIe/NIaHO HECKOJNbKO OTBEPCTHH ORHO Hal ApY-
ruM. Cocyn HanosHeH BOAOA M M3 OTBEPCTHA ObIOT CTpPYH.

a) Ilokasare, 4ro BCce cTpyH OBIOT O CTON € OJMHAKOBBIMH CKO-
poCTsMH. ' R : - S

6) Tlokasath, uto ABe CTPYH.GHIOT B ONHY H TY e TOYKY CTONA,
€CAH PACCTOAHUA OJHOrO-H3 ‘OTBEPCTHUR ‘OT YPOBHSA  KHIAKOCTH B CO-
cyne B APYFOro OT TIOBEPXHOCTH:CTOJNA OJXHHAKOBH.

B)- B kakoM MecTe CTeHKH cocylda HaAO cAenaTh OTBEpPCTHE, UTO-
Obl cTpyf H3 Hero 6Hsia B NOBEPXHOCTb CTOJd BO3MOXKHO Aafbliue OT
cocyma? co

& 9-4, Llunuaapudeckuit cocyn -Bbicotolt 70 s ¢ = MIOIMaAbIO

aHa 600 cum? nHanmonteHn Bomod. B’ aHe cocyma o6pasosalioch OTBEp-

crue romansio 1 cu2

~a) Kak nsuxKercsi sepxHuit ypoBeHb BOAH B cocyme? ..

. 6) CKOJIbKO BpeMeHH MOHafo6HTCA AAS MOJHOrO ONOPOXKHEHHS
cocyna? R - :

B) ‘CKO/IbKO BpeMeHH ‘' MOHAKOGHTCA /I ONOPOXKHEHHS COCYAa
HANONOBUHY? - o -

r) YBeqMYHTCA HJAM YMEHbUIHTCS BpeMs ONOPOMKHEHHS. COCyXa,
ecqH cocyd Gyner cosepliaTh FapMOHHYeCKHe KoJyieGaHus B BepTH-
KaJbHOM HafpasieHUH? ' R

O 9-5. a) Tlokasath, 9fo B cxeMe Ha pucyHke-9-1 paGora mpu
nepeMellieHHH NpaBoro nopimHA Goablle paGOTH NPH NepeMeleHHH
J1eBOro MOpIIHS. ' ' :

6) 3a cder 4ero npOH3BOAHTCA flomoJHHTeNbHass paGora mpHu
HCIIO/b30BAHHY CXEMBl KaK MEXaHH3Ma NI YBeJNHUEHHA CHJBLI? '

. O 9-6. TTnomane no§mﬂx B cnpHHUOBKe (pHC. 9-2) Si=1,2c42,
a maowads orsepctua Sp=1 mm% CKonbko BpemeHH 6ylder Bhite-

KaTh BOJa H3 CNPHHOOBKH, €CAH RefCTBOBATH Ha MOPILUEHb- CHAOH
F=05#n 1 ecau xox nopuwHa [=4 cu? S

A 9-7. Yrobu usbemaTb HEOOGXOA4MOCTH OCTAHOBKR mnoe3ja
AJIf TIOMOJHEHHs 3anaca BOAH B NapoBo3e, HHOraa ynorpebasior
caepyomui cnoco6. Mexay pesbcaMBR yCTPanBAIOT ANHHHYIO KaHa-
BY, HanoJiHeHHy0 Bonofi. B sty KaHaBy ¢ nmaposo3a onyckaior Tpyoy,
M30THYTYIO, KaK NoKasaHo Ha pucyHke 9-3. Bona B tpyle noaxu-
Maetcs W nepenusaercs 8 6ak, ycranopaeHHb Ha naposo3se. [Touemy
9T0 NporcxoauT? ‘C KaKofl CKOPOCTBIO U ROJIIKEH HNBHraTbCR Noesf,
yTo6H BOAA MOAHMMAJach Ha BHCOTY A=3.5 M n uto6H 32 mpome-
KYTOK BpeMEHH, B TeUeHHe KOTOporo noesi mpofiser nytb [=1 xu,
B 6ak nofasanoch 3 #® soan? (namerp Tpy6m d=10 cu. .

O 9-8. OueHb WHPOKKA LMABRHAPHYECKHA cocya A uMeer B AHe
oTBepcTHE, CHaGXeHHOe BepTHKaNbHORA TpyGkoAi B. K TpyGke npu-
coenuneH mauomerp C (puc. 9-4). Huxuui konen TpyOKH 3aKpHT
npoGKoli, H YPOBHH XHAKOCTH B COCylde W MaHOMeTpe OAHHAKOBLL

a) Kak pacnoJioXuTcs ypoBeHb B MaHOMETpe, eC/iH, BLHYB npob-
Ky, 0aTh XHAKOCTH BHTeKaTb? BHyTpeHHee TpeHMe UpeAmnosaraercs
HHYTOXHO MAJbIM. . : : : _ :

6) Kak usmeHuTCii oTBeT, eciH TPy6ka B cyxaercs KHH3Y?

O 99, U3 G6panacmofira Gber CTPys BOAM, Aaiomas 60 2 3a
1 mun. Tlaowans orsepctus B Gpanacnofire 1,5 ca?. Ha. ckoanko
Goablie aTMochepHOrO JaBNeHWA [AaBjeHHE BHYTDH . (IJaHra B
TOM MecTe, KOTOpoe Ha 3 s Huxe konua Opanacnofita? Ilaomapns
KaHana wiaHra 10 cu?, : _

A 9-10. [Ins u3aMepeHHs  KOJHuYeCTBA ra3a, MNpOTeKalomero
no ras3onpopony, ymnorpeGasior npubop, - yCTPOACTBO KOTOPOro
cxeMaTHYeCKH NOKa3aHo Ha pHcynke 9-5. O ckopocts nporexkanus
rasa CyasT no - pasHocts Aapinenufl B toukax A u B npuGopa.
Onpenennth Maccy rasa, IpOTeKilero 3a 4ac MPH TAaKHX YCAOBHAX:
sMyTpeHnufi auamerp rasonposona d;="50 mm; BHyTpeRHHN Iua-
metp HauGonee y3xkolt wactu Tpy6kn dz=40 MM, Pa3HOCTL AaBaeHnM

o9



‘B Tormax Amn B paBHa p—l2 ;uzu 306 “er,

'TJL\JLdf_ 1‘ IlJIOTHOCTb ra3a D= 00014 m} Hpn pacque

m_T npenebpedn TpeHPIeM M H3MeHEeHHeM IUIOTHO-
. CTH rasa NpH yMeHbLIEHHU AaBJCHHS.
Puc. 95, O .9-11.. B Bocxoxsuiem nomxe BO3NyXa,

CKOpOCTb KOTOpOI‘O paBHa 2——,HaX01U/]TCﬂ
cex

-

ﬂbIJIHHKa, maexomaﬂ (bopmy IWApPHKa. AHAMETPOM. 001 MM, OIIYCKd-
eTca mm nommmaercx WBUIHHKA, €C/H ee TMAOTHOCTh Ha 23—60.115-

e mxomocm BO3/yXa? Hpmm'rb YTO JBMKEHHE BO3/yXa npn 06-
TeKaHHWH NBUIMHKH SIBJASIETCH JIaMHHAPHBIM.

A 9-12. B BHICOKHE COCYH, HANOJHEHHHII KaCTOPOBHIM MacJiOM
npu 20° C, 6pocalor MajieHbKHE CBHHLOBHE IIaPHKH Pa3HBIX JHaMeT-
poB. OnycTHBIIHCE Ha HEKOTOPYIO TMIyGHHY, LIaPHKH ABHXKYTCS DPaB-
HOMEpPHO, TaK KaK AEACTBYIOIIHME HAa HHX CHJB YpaBHOBEIIMBAIOTCS.

a) Onpenenuts uncno Pefinonsica Iiist ABUMKEHHs LIApHKA AHA-
merpom 0,1 mm, mpexnosarasi, 9TO ABHKEHHe MacJaa NMPH ONYCKaHHH
IApHKa SABJASIETCS JAMHHADHLIM. BBHISICHHTB, AIBASIETCS JIM 3TO Mpel-
HOJIOXKEHHE NPABHJbLHBIM.

6) KakoB MaKcUMa/lbHBIH JHaMETpP IIapHKa, eclH NPH omycKa-
HHM LIapHKa ABHXEHHEe Macja OCTaeTcsi JJaMHHapHBIM?

O 9-13. ITokasatb, uto ko3ddunuent C, B dopmyne aaa Jno-
6GOBOrO CONpPOTHBJICHHA NIPH - TYpOYJEHTHOM NBHXKEHHH pPaBEH OTHO-
IIEHHIO KOJIHYECTBA JBHKEHHf, TepelaBaeMOro TeNy ' MOTOKOM, K
TOMY KOJHMYECTBY ABHXKEHHS, KOTOpOe mepegaBan Obl Teay 3a TO
}e BpeMsi MOTOK C IVIOAAbio CeYeHHS, PaBHOH MJIOIALH MHMIES,
ecay Obl MOCJEe BCTPEYH C TEAOM OH IBHTrajICf MO . HAIPaBJIEHHIO,
NepneHINKyAsIPHOMY K CKOPOCTH, KOTODYIO HMeN IO BCTpeuH.

O 9-14. I'py3oBoft aBTOMOOUJb ABHKETCA CO CKOPOCTHIO 6—"—}.
Kakosa MouHOCTD no‘npeononenmo COTPOTHB/CHUS BO3/LyXa, eClH
neuxeHue sipiserca Typ6ynentnuM? [lnomanws mMuaens asToMoGH-
as 3,75 m2. Tpunsars C,=0,6 n miorHocts Bosnyxa 1,2 —Mia

A 9-15. CpuHuoBasg nyas B BUJe Iapuka JHAMETPOM 5 M
nanﬂ&ercn B BO3Ayxe co ckopoctbio 300 'EZ"E‘ a) Ilpunumas nnot-

-c_.i_ﬁ’ onpeaeauTs 4ncao Pefinonba-
ca. -6) C kakuM yCKOpeHHeM HBHXKeETCA NpH 3TOA CKOPOCTH MyJs
(Maccofi BHITECHEHHOrO BO3AYXa H HaJHuYHEM TOJS TArOTEHUS Mpe-
He6peun). Ilpunsre, yro ans wapa C,=0,25.

O 9-16. a) Kakosa MakcHMasnbHass CKOPOCTb TeUEHHS] BOAb
npu remneparype 15° C mo TpyGe ¢ BHyTpeHHHM AMaMeTpoM 2 Cm,
npH KOTOPOH TeYeHHEe ellle -OCTAGTCH JaMHHapHHIM?,

60

HOCTb BO3Ayxa pasHo#i 0,0012

.€er na Kanuaasipa 3a 1| Mun?

6) Kaxoea npn Tako# cKo-
POCTH pa3HOCTD AaBAEHHA Mg+
XKAY . ABYMSH. TOUKAMM . BHYTpH
TPYOH, paccrosHue Memny Ko-
TOPBIMH paBHO 200 x?

A 9-17. Hlupoxnit cocyn
¢Ha6xeH BHH3Y TOPH30HTaJAbHOM ) Puc. 9-6..
xanmnapnoﬁ TpyOKOi1, COCTOS-
meil u3 JBYX 3BeHbEB (puc. 9-6). l'IepBoe 3BeHO uMeeT Aauny 20 cM
W BHYTPEHHHUH Huamerp 1 MM, BTOpOEe MMeeT IJIMHY 2 CM ¥ BHYTpEH-
i aaamerp 0,5 mm. B -cocyn nasHT rAMNEpPHH, YPOBEHb KOTODO-
ro Ha 10 cs BHwe Kanuansapa. Kakofi oGbeM TIHIEPHHA BHITEKas

-
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-§ 10. Pacuiupenue npn HArpesaHHW TBEPALIX H muwmx' ]
1) Hsmeﬂeaue AJHHB H o61:ema npu H3MEeHEeHHH Temneparypu
Ha At
Alz[fl aloAt AV =V—V, = BV,Af,

rae lp— HavajpHas AJHHA; Vo — HauanbHbIl ob6neM; ¢ 1 B K03d-
GHUHMEHTH JHHEAHOTO M OGBEMHOrO. pacIUHpeHHs, orHocsmmeca K
Te/NaM; BHYTPH, KOTOPHIX OTCYTCTBYET" HanmpsKeHUe. L

2) Ons TBepABIX M30TPORHBIX Tea P=3a.

3) TlnotHocte mpu Temnepatype

— Do
D= 148¢ 7

rae Do — norHocts npu 0°C ;
"~ O 10-1. Isa 6pycka pasﬂoro 06beMa M3 OJHOrO M TOTO e Ma-

Tepua’a, HMEIOIHe DPa3HYI0 TeMueparypy, NpUKAaisbIBAalOTCH APYr .
K ApYyry rpaHsaMu, npuueM Gosiee Temabli nepenaer HEKOTOPOe KOJIH- -

4ecTBO TemmoTH Apyromy. OGMeH TEMIOTOR C OKPYKAIOWHMH Te-
JaMd orcyrcTByeT. MaMmeHnsierca sim npu atoM odumu o6beM H 06-
maﬂ AnHMHa 6PyCKOB?

O-10-2. MoxHO /M 3aMETHTb. TEMI0BOE pacmnpelme nnameTpa
MaTYHHOTO WHJHHAPA, €C/H H3MEpeHHe NPOHIBOAUTCH MHKDOMETPOM
¢ toudoctbio 40 0,01 mm npm remmeparypax 5 m 35° C? Ilpn
5°C Hsmepe}me aano 20,45 mm. _

O 10-3. Ilpu 0°C uUHMHKOBBIA CTEpKeHb HMeeT Anuny 200 mm,
a wmenund 201 mm. Ilonepeunnie pasmepw mx npn 0°C oanna-

‘ : ‘ KOBH.

‘8 : a) Ipn kako# TemnepaType ux
AAHHBI ONHHAKOBHIP?

6) [lpu xakoi Temneparype HX
06beMbl ORHHAKOBHI?

A 104, [Ipa crepxHA OAHHA-
koot mimum (puc. 10-1) AB
u AC, chesaHHBlE H3 MeTaiNa C KO-

P ' - S(QHUHEHTOM pacmmperH a;, CO-
c _ eMHEeHH WapHUPaMH B TOuKax A,

Puc.” 10-1. Bu C MexAy coboii H co CTepx-

HeM BC CIleNaHHBIM U3 Merajia ¢ Ko3sdduuuenToM unefinoro pac-
IIHpEHUs: oy Ha KOHHB cTepXHell HaleTH, KaK MOKa3aHO Ha
pucynke 10-1, tpy6rn AD u AH omunaxosolt amuubl, chenaHHble
H3 TOrO Xe Meraana, uro M crepxedb BC. Kaxoso pomxuo 6bITH
OTHOIICHHE MEeXNY ¢ W g, €CIH Tpebyercs, uro6nl paccrosune DH

' NIpH H3MEHeHHH TeMHepaTypbr OCTaBaJaOCh TIOCTOAMHBIM?

O 10-5. Xonoaublii MeTasNTMYECKH#A mIap ONYUIEH B TropAvylo
BOAY, a Takok Xe ropsymil wap onylmeH B xOM0AHYI0 Boay. Kakosu
ne«bopmauun HapYXHBIX H BHYTPEHHHX C/0eB MapoB?

A 10-6. Yacw ¢ JnaTyHHEIM MaATHHKOM HAYT NPaBUJABHO NpH
0° C. Ha cko/fibKO OTCTaHyT 4acCH 8a CYTKH, €CJH TeMnepaTtypa. no-
BHicHTCA A0 f=-+20°C?

0. 10-7. . Kax Hu3MeHHMTCH YIVIOBas CKOPOCTb Te.1a, apamaxome-
rocsi 6e3 TpEHHs BOXKDYr HEKOTODOH OCH, ec/IH TeMhepaTtypa NOBHI-
cutcs ot 0 mo ° C? Kax naMeHutcs NpH 3TOM. KMHETHUECKas 3Hep-
rHs Tena? 3a CueT 4ero npousofjer H3MEHeHHEe SHepruu?

O 10-8, Coobuiaiomuecs COCyAb HaMONHEHbH! KHUAKOCTHIO, - Tem-
nepatypa XHJIKOCTH B OJHOM H3 HHX NOBLIIAETCH,; B APYI'OM QCTaeT-
csi HeH3MeHHON. Mensiercs au npu STOM YPOBEHb XUAKOCTH BO BTO-
poM cocyae?

O 10-9 Ilpu kakoft . remmeparype NIOTHOCTL  PTYTH paBHa

13,48 — ms' ecan npu 10°C ona pasHa 13,57 ——?

A 10-10. CrekNsHHBA COCYA BECHT Po—53 2e. Tor me cocya,
HanosHeHHbI pryThio, npu 0° C Becur P;=1384 ec. Koraa sror co-
cyn Harpeau o {=40°C, 10 YacTb PTYTH BHTeK/Ja H COCYR CTad
BECHTh Py=1376 2c. Kaxon Kosq)qmnnenr 00beMHOro pacuInpenus
crexaa Pq?

4 10-11. flpn orcyere noKa3aHHs 6apomerpa OOGLIYHO AENAIOT

nonpaBKy Ha paCHIHpeHHe MIKaJAH H H3MeHeHHe MJAOTHOCTH pPTYTH
no cpasrennio ¢ 0°C. Kakoso 6bi10 On nokasanne Gapomerpa npu
0°C, ecan npu 30°C oHo pasHo 7582 mm? Illkana Gapomerpa
JaTyHHas.
- A 10-12. Pryrnuﬁ repuouer‘p €O CTeKAAHHOM mxanon ycta-
HOBJIEHHHfi Ha NapONpOBOAE, YaCTHYHO YTOMJEH B H3OMALKM Tapo-
NPOBOAA TaK, YTO CHapYXKM BHAHM AeneHus wkans sbime 27°C. Pe-
sepsyap TepMOMeTpa CONMPHKACAETCH C NMapoM U HMeeT ero TreMnepa-
Typy. Temnepatypa so3ayxa s nomemenun 30° C. MNpunumas so suu-
MaHHE, ITO TEPMOMETD PajyHpOBaR B YCJOBHAX, 06eCTETHBAIONIHX
OLMHAKOBOCTb TEMAEPaTYpH Mo BCefl MIHKe TepMOMeT )3, ONPeNCHTH
TéMmeparypy napa, ecnu TEpMOMeTp NoKashBaeT 170° €.

§ 1. cnoigrna- l_moanbuu_x rasos

‘1) XapaKkTepHCTHYECKOS = ypaBHEHHE IR HACAJbHHX ra3os
(ypanﬂeuue Knaneﬁpoua—Meune.ueeaa)

pV-—-E—-—RT
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006beMBl rasa; m-——Macca rasa, p-— MOJEKYJIAPHLIN BEC;
T — abconoTHas TeMmmneparypa rasa; R~ - yHHBepCasb-
Hasi rasoBast NOCTOSTHHASL.

- HbIX JaBJEHHHA rasos, COCTaBJISIIOIHX -CMECh.

by 3) Bapowmerpuueckas dopmyna -
, . _ h=RT1h 2 .
Puc. 11-1. ' g p
o 4) Tlpu - pemennn sanay DPURAMATS, 41O a6co-
JIOTHOE LaBJEHHE ra30B B ~Gannonax Ha 9,8 104 = 'ccjf, 60/16-

e MOKa3aHHsA Maﬂomerpos. B nepBeix 5 3apauax cunrtarth TeMme-
paTtypy NMOCTOSHHOI.

A 11-1. CkonbKO KayaHH#l Haao caenarb, 4roGbl MNPH MOMOLUH
HacoCa, 3aXBaTHBAIOLIEro MpH KaxaoM kauanuu 40 cm® Bosayxa,

HAMNONHHTb NYCTYIO KaMepy IIHHbl BEJOCHNENa HACTONBLKO, YTOGHI:

nJomanb ee CONPHKOCHOBEHHs ¢ foporofi 6blia pasHa 60 cn?? Ha-
rpyska Ha kosxeco pasHo 350 #. O6bem Kamepbl pasen 2000 cmd,

Hasnenue atMochepsl NPUHATL PaBHLIM 100 2 5 }Kecmocnxo no-

" KpHIIUKKH KaMephbl npeHebpeds.

A 11-2. B wameyHni#i pryTHbI GapoMerp nonasa mnysbipeK BO3-
Ayxa, BCJeACTBHe 4ero 6apoMeTp MOKa3biBaeT [AaBJEHHE MEHbIe
ucrdHHoro. [IpH cBepke ero ¢ TOYHbLIM GapoMeTPOM O0Kasaaoch,
yTO0 INpH AaBaeHun 768 mm pm. cm. 6apoMeTp INOKa3LBaer
748 mm pm. cm., npHYEM pPacCCTOSIHHE OT, ypomm pTyTH 1O Bepx-
HEro OCHOBAHHS prdxu paBuo 80 mm.

Kakoo HcTuHHOe nmapienue, ecau  GapoMmerp NOKA3LIBaeT
* 734 mm pm. cm. (teMneparypa Be3ayxa Ta me)?

A 11-3,'B 3amasHHOW C OJHOrO KOHLA CTEKAAHHOH TpyOGKe,
pauHa  kKotopoft 70 cm, Haxoautcs CTONOMK BO3JAYyXa, 3aneprhifi
cBepXy CTOJXGHKOM pTYTH BBICOTOR 20 CcM, HOXOAAIIHM JO Bepx-
nero Kpas TpyG6km (pue. 11-1). TpyGky OCTOPOXKHO TepeBepTH-
BAIOT, TMPHYEM %aCThb PTYTH BBUIMBAETCH.

a) KakoBa BbicOTa X CTONGHKa DTYTH, KOTOpPHI OCTaHercs B
1pybKe, ecaH armocdepHoe HaBJeHHE COOTBETCTBYET AaBJICHHIO
cronfa pTyTH BHICOTOH 75 cM?

, 6) Ilpu kakok m1MHe TPYOKH CTOJNGHK PTYTH TOH 3Ke BHICOTH
BBIJIBETCA M3 TPYOKM NOJTHOCTBIO?

A 11-4. Ha pucynke 11-2° n3obpaxeHn MaHOMETp M Mambix

nasnenuft. Tpy6ka C coemnusieT npuéop ¢ UCHLITYEMbIM peaeppya-
pom. Ilpw nonuumanun cocyna A HaxomsAulasc B HEM PTYTb J0XO-
ant no cocyfa D, pasobiasi npH 3TOM HaXOAAIUMIACH B HEM ras ¢

4.

@

_ MONHATHH PTYThb BXOJHT B OJHHAKOBHIE KalHJJIA-
re - p— naBneHne; V.- onnﬁ HU— ynenbﬂbtﬁ * MOM cocyne NnpH TaKHX NaHHHEX: o6beM cocyaa D
- pasen 130 cu®; BHyTpeHHHU AmaMeTp Kamunspa
. paeen 1,1 mm; pasHOcTb ypOBHefi B KamuuaJjs-

pax. 23 mm; ypoBeHb pTyTH B Kanmuispe K
2) IIaBJIeHue CMeCH rasos paBHo cyMMe napuHalib- '

6op. g H3aMepeHus o6beMoB — BosoMMerp. Ha

HCITYEMbIM pesepsyapom. -Hpn *maabrefimem

pol K; u K,. KakoBo naBieHue rasa B' HCHBITYye-

COBMafaér. ¢ KOHUOM Kanuaaspa K,?
A 11-5. Ha pucynke 11-3 muso6GpaxeH mpu-

HeM NPOH3BelleHbl TakHe H3MepeHHs.

1) Orkpuis Kpan K, coeimHuan TpyOKy
AB u cocyn Z ¢ armocdepHbHIM BO3AyXOM. 3a-
TeM. Tpy6ka C. 6blia mpuBejeHa B Takoe MO-
JIOXKEHHE, YTO PTYTh CTOSIa HA yposhe [.

2) 3akpuiB  KpaH ‘K, MeNJIEeHHO - NOJHSJIH . -
TpYOky C HacCTO/NIbKO, 4TO PTYTh HOCTHIJIA YDOB-
HA n. OTcudMTanu pasHOCTb YPOBHe#d PTYTH B
Tpy6kax C u B: h;=18,5 cm. :

3) Orkpuis kpan K, B cocyn Z foMecTHIH
m=72 ¢ 3epeH pxKU. YCTaHOBHIH p'ry'rb Ha
yposHe [ M cHOBa 3aKpbiiH Kpau K.

4) Tloausnn Tpy6bky C HacToAbKO, 4TO
PTYTb MOAHAJIACH IO YPOBHA n, nsmepwm pasHOCTb: yponneﬁ pTy'rn
B TpyOKax hy=30,5 cm.

OnpenesuTh Ha OCHOBAHHM 3THX H3MepeHHH MIOTHOCTb -D 3epe||
pPXH, €C/IH M3BECTHO, YTO BHYTPeHHHHA o0BeM cocyxa BMecTe ¢ 0Gb-
eMOM KaHana TPYGKH 10 uepThl n paseH V=152 cm3.

O. 11-6. ManomMerp Ha GajIOHe €O CXKATHIM .Ta30M NpH TeMe-

parype 18°C noxasuiBaer nasienue 8,4- 106 "

Puc. 11-2.

”.,

Kakoe pnapneHue OH OylHeT NOKa3bBaTh, €CJH
TeMneparypa noxusurca go —23° C? HMamenenu-
eM eMmkoctH 6aJjjIoHa BCMEACTBHE OXNAXKAeHHS
npexe6peus.,

© 11-7, Tas npn RaBnenun 745 mm pm. cm.
n npu témneparype 20° C umeer o6bem 164 cad,
Kaxos o6bem Toil Xe Macchl rasa npu HOpMaJIb-
HBIX YCJIOBUAX? .
- A 11-8. Komnpeccop 3axBaTblBaeT  NpH
KaXaom KayaHHH 4 4 Bosdyxa npu artMocdep-
'HOM JaBjeHuu u TeMmneparype —3°C M HarHe-
Taer ero B pesepByap eMKocthio 1,5 s, mpu-
ueM  TeMnepatypa BO3LyXa B. pesepsyape JAep-
xurcs okono 45° C. CKOIbKO KauyaHuil - HOJKEH
caeaatb KOMNPECCOp, 4TOOH JaBiefne B pesep- .

Byape YyBeJHYHAOCDH Ha 2105 — "

Puc. i 41-3.. .. .
8 I. H, Caxapos . ’ ‘ .69



A 1!-9 Ba.rmou emxocnm 20 2 H&I!OJIHEH cmaa‘bm nosnyxou.
Hpn remnepatype 20°C. MaHOMeTp MOKasbisaer fabienue },2- 107—; "

Kaxofi o6bem BOlIbl MOXXHO BHTECHHTH B3 LHCTEPHH NOABORHON Jron-
KH BOBAYXOM 9TOro GajOHa, €CNY BHITECHeHHe MNPOHSBOAHTCA Ha
ray6une 30 u H TemnepaTypa paeHa 5° C?‘ [puuars, 4T0 RaBaeHHe

cronba Boam wcoroa 10 m pasuo 10° — “2, AaBJaeHHE amoc(pephl
NPHHATDL paBHEIM 105 — M,.

O 11-10. Onpesenuts Hasaeune 4 K2 KHCIOPOAA, SAKJIOYEH-
HOTO B COCYR eMKocTbio 2 M3, mp# Temmeparype 29° C.
O 11-11, Onpeneauts ynenbmuﬁ ofbem asoTa MpH TeMmmepary-

pe 27°C u paBiennu 4,9- 10‘ -

'O 11-12, Onpenennts MacCy = KHCIOPOAZ, 3aKAIOYEHHOTO B

6aJssoHe eMKocTbio 10 4, ecaH npH TemnepaType —13°C MaHoMeTp
Ha Gan/oHe NMOKasbiBaer Aasienne 8,8.108 —; ‘

O 11-13. Us Gamnona co cKaTHM Bonoponom emMkocteio 10 2
BC/IEICTBHE HEHCDABHOCTH BEHTHS ywexaeT ras. {Ipu remnepary-

pe 7°C MaHOMeTp moKa3amiBan 49 108 £ M,. Uepea HEKOTOpoe BpeMs

npu remneparype 17°C Maﬂomerp NoKasan Takoe JKe JaB/ieHHe.
CKOJIbKO YTerJIO rasa?
A 11-14. Mo rasonpoaozmoﬁ TpyGe HAET YIVIEKHCAbIfi ra3 mpw

pasnenun p=39- 105—— n  rtemneparype #=7°C.. Kakosa cko-

poCTh NBHIKEHHA rasa B TpyGe, ecinm 3a v=10 mun nporeraer
m=2 K2 YIJeKHCJIOro rasa H ec/]H MJoiilaAb CedeHHA KaHaAa TPY-
- 60 S=5 cm??

A 11-15. TTo TpyGe nuameTpoM 3 cu TeueT BO3AYX, AaBReHHE
Kotoporo pasto 50 am, a remneparypa 0° C. Tlpu kakofi ckopoctn
TeyeHHe BO3/yXa NPEBPATHTCA H3 JAMHHADHOIO B TYPOyleHTHOe?

l‘lpnueqauﬂe B#3KOCTS  rA30B TPAKTHUCCKA He 3aBHCHT OT - RABJCHHA.
A 11-16. [pn Hauane mogbeMa crpaTocrata ero o6oJouKa Ha-
o . 1 _

NMOJNMHECHA BOlIOpOI[OM JIPIle Ha _8—_—1-(-) noaHOro ob6neMma. I'Ipn ﬂOJ.lHS!-

THA 06OJIOYKAa CHadYaia pasiyBaerca. 3areM o6neM C'rparocra'ra
nepecTaeT YBEJHUHBATBCSH, W BOJOPOA HAUMHAET BLITEKATh H3 HErO
ckBo3b anmnengukc. Ilpu stoM AaBjeHue M TeMmeparypa BOAOpPOAa
BHYTPH CTDPaTOCTaTa H BO3AYXa CHAPYXH CTPATOCTATA NPOROMAKA-
10T OCTaBaThCsl NPUGAN3HTENBHO DABHBIMH MeXHy coGom.

a) Iloxasarb, 4TO OPH OTCYTCTBHH BHITEKaHHS BOZOPOAA MOABEM-
Hasi CHJla CTPATOCTaTa OCTAeTCs HeM3MeHHOfl, & MPH BHTEKAHHH BO-
nopona NOCTENEHHO YMeHbIIaeTcs.

.:6) CKOJIbKO BOAOPOAA BHTEKJ/IO H3 CTPATOCTATA, €CJTH NPH Heusmeu-

HOM oG'beMe Ga/nona noxLeMHas CAA yMenbEAsacy Ha 2,64+ 108 — ?

€6

A 11-17, Tlpeanonoxum,, qm Temreparypa Bo3AyXa. B AaTMoC-
q)epe 33BHCUT OT BLICOTHl TakKHM OGpPa30M, 4TO NJOTHOCTb BO3AyXa
no Bcell To/ule aTMocgepn oanHakosa. Ha kakom paccrosmm o

'BEPTHKAAH Da3HOCTb TeMneparyp pasia 1°C? .

. 0 11-18. B BEPTHKAJILHOM 3aKDLITOM CBEpPXy H cnnsy Lm.nmm-
pe HaXOMHTCA ABHMYWMACA C HHYTOKHBIM TpeHmeM noputenb. Hang
W MOJ MOpIIHEM HaXOAATCA OAHHAKOBEE MAaCCHl OHOrO H TOro Xe
rasa npu temnepatype T;=300°K. Bec nopmus ypaBHOBEIIMBaeTCA
PasHOCTBHIO CHAl AaBJieHHH rasa, ecid o0beM HHXKHeA YaCTH UHJIHHL-
pa B n=3 pasa MeHbile 06bheMa BepxHe# wactH. KakoBo 6yner co-.
OTHOIIEHHE 0GDbEMOB, €CliM TeMaepatypa nosbicHTcs R0 To=400° K?

O 11-19. Tpu GaanoHa emxocTblo 3, 7 W 5 4 HanoJHEHH
COOTBETCTBEHHO KHCJIOpOAOM (2 am}, azotoM (3 am) H yrJIEKHCIbIM
razom (0,6 am) npu ogHol # Tofi XKe TeMnepatype. Bannons coemn--
HAIOT MeXAy coGof, npHyeM o6pasyerca cCMeCb TOR Ke TeMnepary-
pel. KakoBo naBienne cMecH?

A 11-20. Onpeneantsb Monexynapabm BeC rasa, CBOMCTBA KO-
TOPOrO COOTBETCTBYIOT cBoiicTBaM cMecH 160 2 kucaopona u 120 e
asora.

A 11-21. Onpeneante WIOTHOCTL CMecH 4 2 Boaopola K 32 2
KHcaopoia npu remnepatrype 7° C u npu napaesnn 700 mx pm. cm.

A 11-22. TonoyHnii ras uMeeT CJ/CAYIOHIMH COCTaB MO BeCy:
CO, —214%, H,0—68%, N, —718%. 'Ol}pene_,nnrn YAENbHBIA

o6beM Takoro rasa npH Aasaenun 10° o u npu TeMmeparype 500° K.

O 11-23. [lapnenne Bo31yxa Ha ypoBHe MODA Po=T750 mmx pm.cm.,
a na sepunne ropnt 590 mm pm. cm. KakoBa BbicoTa ropm, eciu
remnepaTypa BO3/yXa paBHa t=05°C?

A 11-24. TlpeanonoxuM, 4T0. BHYTPH sepmxaﬂhﬂoﬁ TPpYOH BH-
coroﬁ 100 # naxomurca Bo3myx mpH temuepatype 500° K; crapyxu
Tpy6a OKpyxkeHa BO3AYyXoM npn teMneparype 250° K. Tpy6a csepxy
OTKPHITA, a BHH3Y OTAe/N€HAa OT HAapYy>KHOTO BO3JyXa 3aCJOHKOH mao-
manso 300 cu? Kakag cuna pgeficTByer Ha ‘3aC/OHKY,-eCiH AaBlie-
HHE BO3JlyXa ¥y BepXHero xoHila TpyOu pasHo 740 mm pm. cm.?

0 11-25. prﬁxa IAaHHOH 22 cx BpalllaeTcs OKOJIO BepTHKAJNLHOA
OcH, Npoxojslieli CKBO3b ee cepejuHy, C 4aCTOTOA 0GOPOTOB, pab-
Hoit 30 cex—!. Temnepatypa Boanyxa 16° C. [Ipunumasn nasnenue Bos-
AyXa BHYTPH TPyOKH BOJIH3H ee OTKPHITbIX KOHLIOB paBHbIM aTMocdep-.
HoMy (760 mm pm.cm.), onpeaenuTb AaBJeHHEe B cepelHHE TPYOKH.:

§ 12. Nepsuili NpHHUNN TOPMOAKHAMHKA B NPHMEHEHHN
' K HAGARbNLIM rasam
1) TepeuA DPHHNAN TEPMOAHHAMUKH
dU =— pdV+dQ,
rae dU—wuamesenne BHyTpeHHell sHepruu rasa; pdV —pa6ora mpo-
THS sBegilero AasAeHua; dQ — KONHYeCTBO nparexaxomeﬁ TEMJAOTHI.
5¢ \ 67



2) yAe.nbnue TEIJIOEMKOCTH HACalbHBIX Ta30B. 3aBHCAT OT Mph-
POLb ra3a (OT MOJEKYJIAPHOro Beca) W OT XapaKTepa npouecca, npH
KOTOpPOM ras morjomlaer temiaory. Ilpyn Hexkoropnix mpomeccax (cM.
'sapauy 12-22) yneabHhe TenJoeMKOCTH Ta3gB 3aBHCAT, KpoMe TO-
rO, OT TeMmepaTypH. YAe/bHble TENJOEMKOCTH HPH H30XOPHYECKOM
0 nsoﬁapnqecxom nponeccax ¢, H ¢, He 3aBHCAT OT TEMNEpaTypH.

3) BuyTpennss sHeprus HjeabHOro- rasa

U=cmT__ py. r;xex_.f”_,

b

x-'—] Cy
4) CBﬂSb Me)Klly YACNbHLIMH TENVIOEMKOCTAMH HIA€aJbHOTIO rasa
c ='c + —'.
14 v n .

5) Pa6ora npm n30TepMHuECKOM nponecce

A=Q=p V& = ﬂRTm!"—.
P2 Pz
6) Ypannemle annaﬁaTHoro npouecca '
' pV* = const..

-0 12-1. I'lpmmuaa OTHOIHEHHE = TENJIOEMKOCTER A/ ABYXaTOMs
HHX Trasos paBHEIM %=1,4, BBHIYHCAMTL yJeJbHHE TENJOEeMKXOCTHS
a) xHciaopopma; 6) asora. ‘ _ .

[4 .
0 12-2. quncnmb OTHOWEHKE u—-c—’?- Az cmecy 3 moneh
T
aprona 1.5 Moned Kucaopoza.
O 12-3. Baaaon emkocteio 10 4 ¢ Kucnoponom npu. ZlaBJEHHH

Kec

80 - n npu Temneparype 7° C narpesaercs 10 15,5° C. Kaxoe KO-

JNYECTBO TEIIOTH TIPH 3TOM MnONJolaercs rasom?

- A 12-4. Cocyn, conepXalHii HeKOTOpPOe KOJHYECTBO a30Ta

npn temneparype #,=15°C, aBuxkerca co ckopocrtbio v=100 —-"i

KaxoBa Gyzer Temneparypa f, rasa B cOCyJe, €CIH OH BHE3ANHO DC-
TAHOBHUTCA W €CJM Nepejauell TeMJOTH CTEHKaM MOXKHO npeHeGpeub?

O 12-5. B komuaTe pasmepom 90 #® BOSZyX CMeHsieTcs nOJ-
HOCTRIO uepes 2 4. Kakoe KOnM4ecTBO TemJIOTH Tpefyercs AIf
oforpesaHus BO3AyXa B KOMHATe 32 CYTKH, €C/M TeMIepaTypa BOs-
Ayxa B KOMHarte foakHa Outh 18°C, a HapyXHH BO3AYX MMeeT
remnepatypy —5° C? IlpuHaTh, 4TO CpeiHsis NJOTHOCTL BO3AyXa
1,25 =,

A 12-6. TypGorenepatop MomuocTbio 3000 xk6m oxJaxpaercs
NpOTOUHLIM BOSRYXoM. Kakue o0beMH BO3yXa AOMKHH BXOIHTb B
reHepaTop M BHIXONUTb M3 Hero B TeueHHe 1 cek, ecan Kosduunent
nosiesHOro fieficTeua renepatopa pasen 94%, TeMIneparypa BO3LyXa,
BLIXOJSIIIEr0 H3 reHepatopa, He AO/MKHa npeshimars 50° C, Temme-
parypa B MalHHHHOM sane 20°C naB.neHne Bosnyxa 750 mm pm cm?
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‘A 12-7. B nmxmmpe xepocnﬂosoro nBuraTe.nﬂ'_
nponcxozmr ‘GuicTpoe cropanue ropwoyeli cmecn. Ka-
Kas Temneparypa f; M KaKkoe JaBJeHHE py HOMYyHaTCst

NpH  CropaHud, ecaH o6beM KaMephl ~ CrOpaHHus

V=10 a; : =5 2.
=10 ;" paB/eHHe Tiepel cropaHueM -pi=>5 —=

temnepatypa ¢;=210° C; Ko/nH4eCTBO KepOCHHA B CMe-
cH m= 09 e, TEIJIOEMKOCTb  NMPOAYKTOB - CTOPaHUs

=0,17 ;5725 zpaa' Cpelmm‘a MOJIEKY/IIPHBIAL BeC roploqeu o
cmecu p=29,4 ——- M, xanopuunocip Kepocnua- n.‘
10 000 =22
Puc. 12-1.

Ykasauue PaccunTHBATL HArpeBaHHe NpH CrOPAHHH, KaK H30XOPHHI
npouecc, npeseGperas H3MeHeHuem o6BeMa 32 BpeMs CTODAHHSL.

O 12-8. 200 2 a3ora HarpepalOTCs NPH TIOCTOSHHOM namemm
or 20 mo 100°C. Kakoe KoJHMYECTBO TEmJOTH NOVIOWAETCH MNpPH
stoM? Kakos mpupoCT BHYTpEHHE#H dHepruu rasa? Kaxylo BHCIIIHIOIO
paGory NpOM3BOAMT AdBjIeHHE Ta3a?

A 12-9. B nufMHApe NOA NOPIIHEM - HAXOXHTCH B 3aMKﬂy’rou
npocrpancree - Bo3ayx (puc. 12-1). Kakas paGora nonxHa .GuTb
npoussefieHa, 9T06GH NORHATH NOpileHb Ha BbicoTy h =10 ca, ecnn
Haya/JbHasd BHICOTa CTONGa BO3AyXa paBHa ho=15 cx u ecan Ha-
pyXHOe jJaBleHHe PaBHO Po=760 mm pm. cm.? [lnomany MOpmIHs
S=10.cM2 . BecoM TmOpiUIHA MOXHO mnpeHe6peub. TemnepaTypa
ocraercss HEM3MeHHOM.

A 12-10. a) Hexortopas Macca aso*ra NpH  JAaBACHUH 1 am
HMena o6beM 5 4, a npu pasaeHuH 3 am —obbem 2 4.
[Tepexox OT nepBOro COCTOAHHA KO BTOpOMY OBl cHeiraH ‘B JBa
sTama: CHaua/la MO HM30XOpe, 3aTeM mo H3o6ape. Ompeaenutb H3-
MeHeHHe BHYTPEHHEA SHEPIHH, KOMMUECTBO TEN/OTH M NPOH3BE-
nenuyo pabory.

6) TlpouspecT# Te Ke pacueTh B cnyqae o6paTHoro IIOpﬂB.Ka
3TanoB: cHayana no H3obape, sareM nmo Hsoxope. IMTouemy pesym;-
Tam pacyeros B caAyuasx a) u 6) pasauyHBI?

A 12-11. TIpou3BORHTCA  CKATHE  HEKOTOPOH  Macchl ~ABYX-
aTOMHOro ra3a (x=14) oxuH pa3 H30TepMHYECKH, APYroi pas
aguabatHo. HauanbHble TeMnepaTypa M AaBjleHHe CXHMAaeMOro
raza o6a pasa oguHakoBn. KoHeuHoe faBjeHUe B n pa3 Gosblie
HayaapHoro. Hafith orHOweHHe paboT cxaTHA NpH agHaGaTHOM
H H30TEPMHYECKOM TnpoLeccax. PaccmorpeTb cydan: a) n=2;
6) n—100

O 12-12, l'Ipu6op, uao6pa>xeﬂﬂbxﬁ Ha pncyﬂxe 12-2 (soazxym-’
HOE OTHHBO), CAYKHT AR REMOHCTPHDOBAHHA HATDEBAHUSA BO3AYX]
npu anua6aTH0M ckaruu. Onpepenuts TemnepaTypy Bosnyxa B

69



_echH HawasnbHam Temneparypa 15°C.

. -& 12-13. Hexoropas Macca Cyxoro Bo3ayXa noa-
HEMaeTcs B aTMocdepe B (IHPOKOM NOTOKE TAKOrO Xe
BO3AYXa; TeIIOOGMEH 3TOA Maccul ¢ BHEIIHHMH .Tefa-
MH TpaKTHyecKH orcyrcrByer. Kaxoso uamenenue TeM-
nepatyps Bosgyxa  (Af) mnpH . noxbeMe Ha BHCOTY
Ah=500 m? S :

Vkasanue Tlpn pacuere HaX0 NPHHATL BO BHEMaHHE, 41O
npu moXbeMe BO3LyXa 8a CyeT BHYTpeHHedl . SHEPru . yBeaHuH-

HIHPEHUA.

A 12-14. B qempemaxmou geuratene [usens
. 3acOCaHHBIAI aTMochepHbifi BO3AYX B 06beMe 10 2 mon-
"Puac. 12-2. pepraercs 12-kpaTtHoMy ¢xatuio. [Ipefnosaras npomecc

cKaTtug annaGaTHHIM, ONpefleNnTs: KOHEeYHOe JaBJjieHHe,

KOHEUHYIO TeMnepaTypy  paGoTy CXaTHs, ecH HayalbHOE Japie-
HHe @ Temiiepatypa paBuu 1 am u 10°C,

& 12-15. a) HagaabHnie© W - KOHEUHHIe COCTOfIHHA  HEKOTO-
pofi MaccH asoTa TakHe ke, Kak ¥ B 3afaue 12-10. [lepexox or
NEepBOro COCTOSHHA KO BTOPOMY OHl TPOH3BENEH TOXe B JABa
'sTama: cHayaja no ajuabate, 3ateM no usoxope. Ompenenuts
H3IMCHeHHe BHYTpeHHed smepmu KOJIHYUeCTBO TENJOTH H MpousBe-
HerHyw pabory.

6) TlponssecTn e XKe pacue'm npy. oﬁpamom nopmxxe swanosv

nepexona.

O 12-16. B nuaruape, 3axpuitoM ¢ 060OHX KOHLIOB 1 - HANOA-
HEHHOM BO3[YXOM, HaXOAMTCHA MNOpIIEHb, Pa3AEJAIOMHUA NPOCTpaH-
' CTBO B HMAMHApDE HA fABe paBHble uyactu (puc. 12-3). Hanenne
BO3AyXa Ha 06e CTOpOHH nNOpINHA PaBHO po=1 am. Topuens
OTKJOHAETCA OT MOMOXKEHHA PABHOBECH HAa HE3HAUHTEbHOE
paccrosinHe W HAauMHAeT KoneGaThbCs, NMPHYEM MPOIECCH B rase
MOXHO . CYHTaTh afHaGaTHHIMY. Onpenenmb nepHoOj 3THX Koneba-
HUfA, ecay Macca TIOPIIHS paBHa ms==15 Ke; pacCTOfiHHe OT nopul-
'HSI RO CTeHKHM paBHO [=20 cx u maomaib, nopwHa S=100 cm?
Tpenne HHUTOXKHO Mano,

© O 12-17. HaueptuTe npuMepHble rpaduKH H3OXOPHYECKOro,
#3ao6apuueckoro, = agnabaTHOro
H H30TEPMHYECKONO MpOleccoB
Ha Aguarpammax: a) T, p;

7/ IR ]
% A 12-18. Baatoun co cren-
// i{{ KaM# H3 HeNnpOBOAALIHX Tenuo-

Ty MarepHalos, 06BeMbl KOTO-
puix pamim V, u V,, comepxar
ABa ra3a, HMMEIOLIMX AaB/eHus
Pi U pg W Tevneparyput Ty u To.

,onmse npH 6ur:'rpom ymeﬂbmemm ofbeMa B 10 pas,

“BAETCH €ro NOTEHIHAJBHAA SHEPrus N NPOH3BOANUTCS pa6o'ra pac-

Bansousl  coeauHeHnl TpyOKoA ¢ Kpanom Kpaﬂ OTKpBHIBAETCH,
NPOHCXORHT NepeMmellnBaHHe ra3os, H yCTaHaBiHBaeTcs obulee aB-

Jenne p u obuman Temneparypa I. OTHOIIeHHe TeIVIOEMKOCTel MPH
H306apHYECKOM W MPH H30XOPHUECKOM' npoueccax A5 oéoux rasos

OJ.IHO H 10 Xe. Onpemenuts p u T,
A 12-19. Ha pucynke 12-4 mnokasana «Teopemqecxaﬂ» ‘nua-

rpamma paforsl KoMmpeccopa ABOAHOro AeficTeHs (NP ONMBITHBIX

HCC/IEI0BAHNAX TOYyYaloTca 3akpyrienisie yran). Yacrs AB coor-
BETCTBYET HM30TEDMHMYECKOMY CXKaTHio BO3xyxa; BC — nporajikusa-
HUIO - BO3JyXa B pesepByap (AaBjeHHe OCTaeTCR MOCTOSIHHBLIM);
CD'— MrHOBEHHOMY YMEHbIIEHHIO AaBJEHHA B LMIHHAPE KoMmpec-
COpa NpH 3aKPBLITHH BHIMYCKHOrO KjamaHa H OTKPBITHH BRYCKHOrO;
DA — pnycky Bosnyxa npu nas/eHuH ofHol armocephl. [Tokasars,

410 paGora Kommpeccopa sa 1 o6opor paBHa paGoTe IS H3OTEPMH-

HeCKOro mpouecca H Bhipaxaercs mvomansio ABGF.
& 12-20. Komnpeccop Ao/xeH faBath - B 4ac 50 s cxkartoro

BO3AyXa MNpH JdasjeHHu 8- 105?. Kcmnpeccop oxJaKaaercs mpo-

TOYHOH BOIOM, TAK YTO MPOIECC CKATHA MONKHO CYHTATh H3OTEPMH-
YECKUM.

a) Kakoh Moumocm MoTOp TpebyeTcss K KOMMPECCOpy, ec/H
K. I. 4. nocnenuero 60%?

6) Kakoe KONHYeCTBO NPOTOYHON BOIBI TPeOyeTcs, eC/IH Temie-
paTypa ee B 3MeeBHKe KoMmpeccopa nonumaeTca or tI mo 17° C'r‘

HapyxHoe naB/iieHHE CYHTATb PaBHBLIM l05 —

O 12-21. [IpuraTedp BHYTPEHHEro cropam’m paBoraer mno
UHKJAY, TeopeTHYeckas JHarpaMMa KOTOPOro npeicraBileHa Ha pH-

cynke 12-5. [Ipoumecc 1—2— cxarue roplouefi cmecn; 2—3 —

BCALIKA; 3—4 — pabounit xoA; 4—5 — naneHue AaBjaeHHsA NpH OT-
KPbIBAHHH BBIMYCKHOro Kjanaua; 5—6 — phinyck orpa6oraBimux
raso; 6—1 — sacacoiBanue ropiouelt cMmecu. IlpuHuMas BO BHUMA-
HHe, uT0 nponecchl 1—2 u 3—4 Moryr cuurartbcs aguabaTHLIMH H
yto npoueccsl 2—3 u 4—5 Moryr ObiTb 3aMeHEHbl H30XOPHYECKHMH
npoueccam, Bbl‘{HCJIHTb MaKcumaanuﬁ K. I . [ABHTATE/]s, eCiH

v,
M3BECTHO, 4YTO 7— =4; 2 pgas ropioyefl cMecH M INDOAYKTOB Cro-
‘0
paHus paBHO 13 )
P
¢ 8
Plo__in a \
3 i N o .
R s L FL
= '
? v, } )
Prc, 12-¢. Puc, 12-8,
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D 12:22. a) ITokasath, uTO npouecc, npi “Koropom’ 8O Bpema
H3MeHEHHs! TeMNepaTyphi: rasa TNPOH3BOAHTES pabora,. NponoOpuuo=
Na/pHas Pa3HOCTH KOHEYHOH H HayasbHOM Temnepa'ryp, MOXeT OhlThb
OnueaH ypaBHeHHEeM BHAA - - : :

‘ pV"—const

TAE n’ TOCTOAHHO (nonmponmecxnn npouecc) :

6) IlokazaTh, YTO JipH INOJHTPONIHYECKOM npouecce ynenbﬂaﬂ
TEMJOEMKOCTh Ia3a He 3aBHCHT OT TEeMIepaTypH.

B) BbIHCHHTb ABASIOTCA M nonmponnqecxnmn c.ne,uylomue
NPOLECCHI

1) Ilponecc, npoucxonﬁmnn npu Harpenamm npudopa, onucan-
Horo B 3afaue 11-18

2) Tlponece, KoTOpbIfi IPOHCXOAHT NPH NOBHIIEHHH TEMNEPATypH
rasa B cocyne' A (puc. 12-6). Hasienne BHe cocyAa A nOCTORHHO.
IMpyxuHa P HauMHaeT pPacTATHBATLCS TOJb-
KO TIOc/e TOro, Kak nopueds B, IBHrasch
BIpaBo, nepeﬁne'r nosoxeHnue, NOKa3aHHOE
Ha PHCYHKe NYHKTHPOM. .

A

Puc. 126, 5 Puc. 12-7.

3) Ilponecc, XOTOPHIA NPOUCXOAHUT -NPH NOBLILIEHHH TEeMNepaTy-

pHl rasa B JMeBOA 4acTH TPYGKH, MOKa3aHHOM Ha pHCyHKe 12-7.

_ 4) B npuGope, NOKasaHHOM Ha pHuCYyHKe 12-2, saBHraHHe nopm-
HA TIPOH3BOJIMTCH HACTOJNLKO MENJEHHO, YTO BCJAEACTBHE NOTEPH Tem-
JIOTH CKBO3b CT€HKH H3MeHeHHe TeMIepaTypH rasa npH MaJjloM npo-
ABHXXEHHH TOPLIHS BJIBOE MeHblle, 4eM INpH OHICTPOM BABHIaHHH
Ha TO Xe paccTofiHHe.

.. 1) Kak. nsMenfiiorcs npH NOBHIIIEHHH TeMNeparypH ynenbnble

- TEIVIOEMKOCTH. rasa B cayvasx 1), 2), 3) n 4)?

§ 13. KuneTHueCKAR TeOpHA rases

. 1) . Cpennsas XBajpaTHyHas CKOPOCTb B CPEAHASA CKOPOCTb YaCTHI|

e : T2 Iv
&= y b=—, .
N w

rne U — CKOPOCTb YaCTHIH; @ — YHCJIO YaCTHIL,
. 2) I]ocrommaa Bonbrmana

G k=g

N
L A
‘rne R — rasosas nocrosnuas; N — uncao Aporazapo.
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)} .B.an.nezme rasa
p == —%— nmc2 = nkT

rie m-—mMacca MOJleKlebl n — 4yucho Mo.nexyn B 1 cMd (KOﬂuen-r~.
pauMs MOJeKyJ).
4) Cpennaﬂ KBaleaquaﬁ CKOPOCTh MOJIEKYJl rasa H 4acTiy -

- m

5) 3aKOH MaKCBeJIJIa O pacnpejesieHHH ra3oBhIX MOJleKle no
HHTEpBaJaM ckopocrefi

2

vﬂ' .

An=n = nf(v)Av,

V n
rae psl/——— €CTb CKOPOCTb, COOTBETCTBYIOIIas MaKCHMyMY

Gynxiuu ¥ pacipefieneHnss N0 HHTEPBaJdaM CKOPOCTEH - f(v), Ha3ul-
BaeMasi HanGosee BepOATHONH CKOPOCTHIO.
8) Cpenusas CKOpOCTb MpH MaKCBEJJIOBCKOM pacnipepenennn

u_' 8RT

*7) Uucno cTosKHOBeHui OfHOM Monexynn 3a 1 cex
=y 2ne? nu,
rie. o—nnameTp MOJIEKYJBl.
8) Cpemmu cBo6oaHbIH npoéer

: 1
A= —
VQ noin

9) BsasxocTtp rasa
1=0,49 DAu ,
rae D — njorHOCTh rasa.
10) Yucao monekyn v, yaapsiomux 3a 1 cex B naomanxy 1 cn’

NoMelleHHYIO B rase,
na

Y= —

4

O 13-1.'B cocyne ‘emKkocTbio 230 cM® HaXoAWTCH ras nNpuW jab-

aenun 0,01 mm n temneparype 7° C. CKoJIbKO MOJIEKYn HaXOAMTCH
B cocyne?

4 13-2. TlnotHoCTL CMECH a30Ta M BOAODOAA MNPH TeMmepary-
pe 47°C u napnenun 2 am pasia 0,3 2/4. Kaxosa KOHIEHTpaLus
MOJIEKYJ1 BOIOpOfa B CMecH?

A 13-3. B creknsanHoM cocyne cdepHueckoii (popMH € BHYT-
peHHHM RHaMeTPoM. 3 cmu HaXOAHTCH a30T, JaBJieHHe KOTOpOro
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npu . temneparype .  190°C  pasmno
0,01 mm pm. cm. Ha ‘eTeHKax cocyaa
. HMeeTcs Monomonexy.napﬂbm ciof an-
copbuposannoro - azora. Iliomans, sa-
‘HHMaeMasn -OfHOA MOJieKysof asora Ha
cTeHke, pasHa 1-10-!5 cu2 Kaxoso nas-
‘ : neHne asota B COCYHe NpH TeMmepaType
Puc, 13-1. - 427°C, npu KOTOPO# a30T MOJIHOCTHIO fle-
' copdnpyeTca CO 'CTEHOK?
A 13-4, Cocyn, con.epmaumﬁ HeKOTOpOe KOJHYECTBO Ta3a, ABH-
merca CO CKOPOCTBIO ¥, 3aT€M BHE3aNHO OCTaHaBJHBAETCH.'
Ha cko/sbko yBenuuHTCS NpH 3TOM KBaApaT CpPelHel KsaJgpaTuy-
HOJ CKOPOCTH MOJIeKyJ rasa:
a) B Clyyze OZHOaTOMHOro rasa?
6) B cayuae AByxaToMHoro rasa? Kaxos <bn3uqecxnu CMBIC
nonyquHoro peayasTara?
O 13-5. Onpelfenurts CpenHIO KBAAPATHUHYIO CKOPOCTb [a30-
BHX Mojekyn: a) kuciopofia mpu 132°C; 6) remus npu 0,1° K.
O 13-8. Kakasn TemIneparypa COOTBETCTBYET CpejHei xsanpa-

mquoﬁ cxopocm MOJIEKY ymexncnoro rasa, pasHo#t 720 -—-?

o1
<l

O 13-7. Onpenenmb cpenmoxo KBaJpaTHUHYIO CKODOCTh Ka-
neNbKH BOAH C pannycom 10-¢ cx, Basemem{oﬂ B BO3/yxe MNpH
I”C. -

0'13-8. Ha pucymce 13-1 pam rpa(tmx NoKa3nBaloWui pac-
npefiesieHHe CKOPOCTeH MOJeKyn rasa mno-sakony Makcsemna, Ilo
ocH a6cuncc OT/IO¥KEeHa CKOpOCTb MOJIEKYJ U; O OCH OpAHHAT OT/IO-

1 An
mena Be/IMYHHA Y rae An — HHCAO MOJERYJ, o6nafaomux

cxopocmzvm samxoqeﬂﬂumunnpep.enax Mexay o u v+Av; n— oG-
lee YHCJIO MOJMEKY] B AaHHOM ofbeMme.

a) OTKyAa BHAHO, YTO cpepnasn cxopocn 6oJibLIe Han60nee Be-
po;m{oﬂ CKOpOCTH?

6) Uemy paBHa ofmas miaomanb, orpauuqemlaa 0CbIO achncc
H rpaquom?
-B) :Kak Hago H3MeHHTb aGCUHCChl H OpAHHATHI rpaduka, coot-
-percrayiomye teMneparype T, uyToOn moay4uth rpaduk pacmpene-
" JIeHHA CKopocTefi NPH TemnepaType Ty? Haueptuts npu6nn3menb-
‘HO rpadux, coorsercmyloumn B 4 pa3sa GoJsee BLICOKOA TeMnepa-
TYpe.

-0 13-9. Onpenenntb cpenmoxo n Hanbonee BEPOSITHYIO CKOpO-
CTH -MOJEKyA KHcaopoia npu 132° C,

O 13-10. Uemy paBHa BepoOATHOCTb TOro, 4YTO KaKas- HUGYIib
MOJIeKyJIa HMeeT CKOPOCTb, TOUHO PaBHYIO Hau6o.nee BEPOATHOM CKO-
pocm’-’

A 13-11. KpoMe pacnmpeneseHus rasoBbix MOJIEKYA MO HHTEp-

BajaM CKOpOCTefl, yKa3aHHOrO B NyHKTe 5) BBefeHUA K HACTOAIEMY

naparpady, MOKHO pPacCMaTPHBATh pacnpefe/ieHHe MOJEKyJa MO
T4 '

umepaanam sueprufi, “a TaKXe MO HHTEPBaIaM norapm}moa cKo-

pocte# miaH IHEprui.
a) [lokaaarp, uTo Maxcumym Q)yﬂxunﬁ pacnpeneaeunﬂ Ho #HTEP-

BaJaM 3Heprufl MOJMEKyJ COOTBETCTBYET CKOPOCTH Up= — = ,/f .

6) [loxasarth, 4TO MaKCUMYM (QYHKUMU pacTpele/eHHst MOJeKya
mo HHTEpBaNaM JOrapHdMOB cxopom‘eﬁ MOJIEKYJT HMAH HX SHepruf
COOTBETCTBYeT CpelHell KBaJPATHUHOA CKOPOCTH.

A 13-12. a) Kaxoii npottent Moueryn. obnanaer cxopocmmu

‘pasusimiuMucs o1 HanGosnee BepoaTHoR He Gonee yem Ha 1%?

6) Tor e BONMPOC OTHOCHTE/NbHO CPefHeH KBanpaTHYHOH = CcKo-
poCTH.

B) [louemy B caysae 6) noaydaercs Go.nee BBHICOKHI MpPOLEHT,
yeM B cayuae a)?

A 13-13. TlokasaTth, YTO UYHCIO Monexyn HEKOTOpOH Maccm ra-
33, CKODOCTH KOTOPHIX MeHblue CpelHeli KBaJApaTHUHOH CKOPOCTH H
Goablue CpefHeft, OIHO M TO e MpH J10GO# TeMMeparype.

A 13-14. Kak H3MeHHTCS KOHLEHTDalldsi MOJIEKYJ JBYXaTOMHO-
Fo rasa, CKOPOCTH KOTOPBIX omuqaro-rcn oT Hau6osee BepOSTHOH

cxopocm He Gosee uem Ha | —— o €CH npouaoﬁneT‘anuaGaTHoe pac-

umpe}me B JtBa paaa?

O 13-15. Hafitu uucno Monexy.n asora, 3axmoqaloﬂmxca ﬂpn
HOpMaJIbelX ycnoeusix B 1 cM® u oﬁnauammnx CKOPOCTBIO: a) Me-

®ay 99 n 101 =, 6) mexny 499 u 501 ..

4 13-16. l’lpu Kaxoﬁ TeMIlepaType 4HCIO Mo.nexyu asora, o6-
JaflaloiHx cxopocmmu B HHTEpBase 299—301 cex» PaBHO wHCRY

cex

A 13-17. IToxasaTs, YTO CpeHHsIR KBajpaTHYHA® OTHOCHTeJbHaf
CKOPOCTb [BHKEHHSI JIBYX MOJEKYJ paBHa r=c}2, rie ¢— cpénuas
KBaJipaTHYHas CKOPOCTh OTHOCHTENLHO CTEHOK COCyJa.

O 13-18. Ilpy KaxkoM JaBlE€HHH cpefHAs AJNHHA CcBOGOAHOroO
npoGera Mo/eKkysa asora paBHa 1| mm, ecau npH HOpMajbHOM JHaB-
.uemm oHa paBHa 6-10-8 cu?

O 13-19. [Ipu KakoM JHaBJCHHH CpeflHss HJIHHA caodonucro
npoGera MoseKyn Bojopoia pasha 2,5 cm? Temneparypa 68°C.-

A 13-20. Hafitu CcpefiHIOI0 TPOROMIKHTENLHOCTb - CBOGOJHOIO
npogera MOJIEKY/l KHCJIOpOAa NpH NaBAeHHM 2 MM pm. cm. H TAPH
27°

A 13-21. Onpeneanth YHCAO BCeX CTONKHOBEHHR MEXIY ~MoOJe-
KyJaMH, KOTOpble npoH3ofiayr B TeveHue 1 cex B 1 cu® asora npn
HOPMaJIbHHX YC/IOBHAX.

A 13-22. Cpepusis anuRa cBOGONHOro mpobera B a3oTe paBHa

Mo.nekyn, o6naaonux cxopocmmn B BHTEpBaJe 599—601 23

‘TIpH HOPMANLHLIX YCAOBHAX 6- 10-% cx. Hexkotopas macca asora ne-
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peﬁma ot HOpMaJIbe‘IX ycnosuﬁ K "COCTOAHAIO, ™ nph xoropom ee

teMrepatypa pasud 300°C. Kdkosd Anuma‘ csoGoguoro mnpobera B
HOBOM COCTOSIHHMH. a30Ta, €cn Mpouece Nepexoia OuI: “a) H30X0-
pnqecxnm 6) M306apuqecxHM, B) anuabaTHYECKHM?

A 13-23. Kak - H3MeHHUTCHS BSA3KOCTH ,llByxaTOMHOI‘O rasa, co-
CTOSIHHE: KOTOPOrO_ Ja/eKO OT BaKyyMa, NPH YMEHbWEHHH 06beMa B
ABa = pasa, ecaH TpoHmece mnepexoma ObLa: a) usorepmuqecxuM'
6) nsoGapmecxHM B). aguabaTHUECKHUM?

L4\ 13-24. 3Has BA3KOCTb KHUCIOPOAA (CM. Taﬁnnuy 1X), onpe-
AETUTD JTHHY CBOGOI!HOI‘O npobera B HeM NpH HopmaJlele yc.no-
BHAX.

LA 13-25. BHSKOCTb Hexoroporo rasa onpenenaercx Meronom
H3MEpeHHs! CHJIbL TPEHHA MEXIY IIaCTHHAMH, OTASJIEHHHMH ADYr OT

. 1,
Apyra cioeM sToro rasa tonuuHot 0,9 mm. Ilpn nasnenun 2,8 —-

' : ’ H-cex

BﬂaKO'CTb raza oKasanachk paBHoﬂ 0,80-10—3 —i~» TPH. [aB/eHHH
" . o ﬂ°t’€l¢;

109 — n nasnennn 16,0 —& .u? BAAsKocTh paBia 1,9-10-% ——.

KaKOBa npnﬁnﬁsmenbﬂo ANHHa csoﬁom{oro npoﬁera MosieKya 3TOro
raaa IPH HOPMAaAbLHOM AABJEHHH?

O 13-26. Cxonbko MoneKyn yaapsiercda 3a 1 cex B 1 cm? cren-
KH , COCyAa, B KOTOPOM ' HAXOLWTCA - KMCIOPOL MpPH NaBIEHHH
750. MM pm. cm. u Temneparype 20°.C?

A 13-27. Kak  u3MeHMTCH -UHCAO YAApOB nsyxaromuoro raaa B
1 m? CTEHKH B cocyze 3a 1 celc, ecan 06beM rasa -agnaGaTHo yBe-
Au4uTCH B y=2 pasa’?

.. & 13-28, Tlpeanonaras, gro Kamnaa Mo.nexyna KHCJIOpOAa, mo-

nasuias Ha TOBEPXHOCTh METAJIMYECKOTO .BOJOCKa B KaJHJABHOM
namne,. agcop6upyercs, paccuurarth, CKOJIBKO BpeMeHH TpeGyercs
IS TIOKPBITHA BOJOCKA MOHOMOJIeKyJIﬁprIM' Cll0eM  KHCAOpPOZAA,
ecnu AaBienue ero pasHo p=1-10-° mm pm. cm., a remneparypa
1=2T7°C. anHﬂTb uTO KaXas MOJIEKyJa KHC/IODOa 3aHHMaer Ha
nmaepxuocm BOJMIOCKA maolans S=9.10-16 cu?.

§ 14 Peanbuua rasu. Kpuruuecuoe COCTONHNO
1) .VpaBHeHue BaH nep Baanbca
| o+ V;)(Vp—-b)zRT

rie p—nasnemle V.—o6bem 1 mons semects, R — yuusep-
cajibiias rasopas MOCTOAHHAA, @ U b — nocrosHuble Bak-fep-Baanb-
ca (CM tabnuuy XV). B Clydae ecnu ras He YIJIOTHEH H HMeer
MECTO 'COOTHOIIeHHe V,A>b ypaBHeHmo Bau-gep-Baanbca MOKHO
npHuAaTh BHA: .

RT —a

V‘, Ce
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2) CoorHOHIEHHE MEXAY TIOCTOSTHHLIMH Baﬂ-nep Baa.ubca B na-
paMeTpaMH = KPHTHYECKOTO . COCTOSHHA (V 4— xputnueckui o6bem
1 Monsn ra3sa) .

] PrVY & o 172 Vg
= L2 a=3p,V, b=-=,
R==r = PrV ‘, 3

O 14-1. Kakos ¢usnyecknli CMHCJI BHpaXeHHs (p«}-—v»— ?

0 14-2. 1 Mosb aprona mMeer TpH temneparype 300° K oGnem
1 2. BouncanTh, HKaBlieHHe aprona: a) CcuHTas, 4To OH oGaanmaer
CBOACTBAMH HJEaJLHOTO ra3a; 6) MpHHHMas BO BHHMaHHE NMONpPaBKy
Bau-gep-Baanbca Ha HKaBieHHe, HO mpeHeOperas TONPaBKOA Ha
oGbeM; B) NMPHHUMAaA BO BHHMaHHMe TONDARKY Ha o6beM, HO mpeHe-
Gperasi TONPaBKOW Ha HAdBJeEHHE; ) npnunman BO BHHMaHHe 00e

-nonpasku . Ban-nep-Baaabca. -

O 14-3. Buuucanrn, M0JAb3YACH (bopmy.nou Bau-nep- -Baanbca,
napiaenue Maccw m=1,1 k2 yrjeKHCJIOro rasa, 3aKJIOYEHHOTQ B
6annone emkocthio V=20 4, npu teMneparype {=13°C. ‘Cpasuurb
pe3yJbTaT ¢ AaBJeHHEM HEaNbHOro rasa NpH TexX XKe yCIOBHAX.

O 14-4. Buyncaury teMneparypy, NpH KOTOpPOH [aBli€HHE KHC-

. .
noponia, umewomero naothocrs 100 —, pasno 70 am. CpaBHHTb c

RIeaABHHM Ta3oM.

A 14:5. B Gaanone emxoctbio 20 4 Haxomutcs 80 mosb Hexo-
toporo rasa. Ilpn 14°C naeaenne raza pasHo 90 am; mnpr 63°C
Aapjenne rasa paBHo 109 am. Buouncawtb nocrosnHbie Bau-mep<

‘Baaabca aaa sToro rasa.

A 14-8. Paccmotpers, IIOJlbsyﬂCb ¢dopmynoli Bau-pep-Baanb-
ca, M30TepMHUYECKHe NMPOLECCH B rasax Takofi MJIOTHOCTH, U4TO yc.no-
pue V, >b apaserca BLINOJHEHHBIM.

a) Ilpu xakofi Temnepatype ras Gosee CHMaeM, ueM HIeanb.
HBI, NPH KaKoli MeHee CHMaeM?

6) Ilpn Kaxoii TeMnepaType H30TE€pPMHYECKHe NMpPOLECCH B rase
NPOTEKAIOT TaK JKe, KaK B HAeaabHoM rase? HafiTh 3t TeunepaTy-
pH n.ua YIVIEKHCJIOTO Ta3a ¥ IJsi BOROpOJA.

A 14-7, Tas pacunpsierca npH  NOCTOSHHOA  TeMnepatype
(27° C), npnuem o6nvem 1 moab rasa yseanuuBaercs or 1,5 go 15 4.
[lIpunnmas, uro ycnosue V. >b Bunoausiercs, onpefeauTb, NOAb-
sysicb ¢opmysnonn Ban-pep-Baanbca, pa60'ry NPH - PACIHUPEHHH
1 MOAb raza. Caeaatp pacuern: a) Aas asora; 6) miasi BOLAOPOAa.

0O 14-8. B onunire IIxoynas—TomcoHa u3aMepsiercs H3MeHeHHe
TeMNepaTyphl rasa NpH ero APOCCENHPOBAHUH (TEUEHMH rasa B yc-
JIOBHAX TEIJIOBOR M30ASUMH M SHAUHTENLHOM Tlepenaje AaBJenns,
HanpuMep CKBO3b BATHHA TAMIOH, PHC. 14-1). Kypcax QJnsmm
LOKa3biBAETCH, YTO NPH APOCCENHPOBAHAH ra3a MMEET MECTO ,C0OT:

HomeH"e FR T RN URY
pVi+Uy = p,Vot-Us,
rae U — suyTpennsn sHeprus rasa.
7



Puc. 14-1.

~a) ITonbsysch ykasaHHBIM COOTHOLIEHHEM, NOKAa3aThb, YTO B cay-
gae HAeaNbHOTO rasa TeMmmepatypa rasa Ipu ApOCCEIHPOBAHHH
ocraercsl MOCTOSHHON, ) ; ’

6) Cnmenath, noassyscs Gopmyaod Bau-gep-Baannvca, mpuban-

MeHHBIA MOACYET M3MEHeHHs TeMneparypw: 1) yriekucaoro raasa;
2) somopona (npu APOCCENHPOBAHMY OT HaBieHus p;==2 am 10 AaB-
AeHKuA pe=1 am npu uauanpHoi temneparype 17°C). [1puusars, 4ro
npu stuX yeaosusx V. b B namenenne BHyTpeHHe#l SHEpruH npu
APOCCEAUPOBAHNA 'Maa0 (MEHAETCH TONBKO COOTHOLICHHE MEXKAY K-
HeTHYecKol = SHeprueft TENJOBOro ABHXXEHHA MOJEKYa M MOTEHUH-
anpHOW SHepruefi UX B3aMMOEACTBHSA).

O 14-9. Hafit KpHTHYECKYI0 IIOTHOCTh BOAHL

A 14-10. Hafity  xpuTHueckoe JlaBleHHE H  TeMnepatypy
aprosa. . : , L

A 14-11. Hahtu  nocrosinHble a b ypastenus . Bau-gep-
Baaapca ana yraekucioro rasa no €ro KPHTHHECKMM JAaBJCHHIO
P,=73 am u temneparype {,=31,1°C. '

O 14-12. lna ODeMOHCTPUPOBAHHUA KDHTHYECKOTO  COCTOAHHA

: ynorpebasior nprbop pycckoro dH3Hka ApeHaphy-

ca (puc. 14-2), B KOTOPOM NPOH3BOAMUTCA Harpe-
BaHue sanasHHOA TPYOKH C STHAOBLIM SPUPOM.

MaTb 3¢up npu Temneparype C, ecid MH XOTHM,
yToGLl NP AOCTHMEHHH KPHUTHYECKOA TeMneparypsl
Bech 06beM TPyOkm Obln sanoaHed 5bHpPoM B KPHUTH-
ueckoM coctoAanun? Mosekyaspusift Bec sdupa pa-
BeH 74 2:-mosb~'. KpuTHueckue temneparypa.n [aB-
neune s¢upa pasunl 193,8°C n 35,6 am.

6) Uro 6yaer NMPOHCXOAHTb NpPH MOBLILEHAHW TEM-
nepatyphl, eciu o6beM TpyOKM Ooabllie MAH MeHblle
KpuTHYeckoro o6beMa sdHpa, 3aK/I0UeHHOr0 B Tpybxe?

B) HauepTutp npumepuuie rpaduxn p, { AnA cay-
yaes, Koria o6beM TPyOKH papeH, GoJbliie H MeHblie
KputHueckoro o6beMa 3dupa B TpyOke. [dasa ynpouue-
HHSL uYepTeXa NPHHATH, WYTO NPH TeMneparypax Bbluie
Puc. 14-2. KpHTHYECKO#i 8(HDP HMeeT CBOMCTBA HAEAABHOIO rasa.

~a) Kakyio uactb o6bema 182'6104 HONMKEH 3aHU-
2

‘Ke, palHyc KOTOPOH paBeH 108 cm ipu £ =4° C? §

O 14-13. B szamMkHyTOM  cocynme, = COAepKailleM
HEKOTOpOe BEHIECTBO B BHAE KHIKOCTH, MOJJepXKUBa-
eTcd NOCTOSHHOE MaBleHHe (3TO CXeMaTHYeCKH NOKa- .
3aHo Ha puc. 14-3). Temnmeparypa mocTeneHHO nophi- <
Waercs OT 3HAUEHHs MeHble KpHTHUeCKOR Ao 3nade- J( 7
HHA . Gosnblue KpuTHYecko#. Hauepruth mpumepnue | '~
rpadukn  3aBHCHMOCTH 0ObeMa BellecTBa OT TeMIe- f§ _~~",
parypsl Jas caydaeB: a) JAap/deHHe paBHO KpHTHUe- ‘ |
ckoMy; 0) AapaeHMe O0Jblle KPUTHUECKOrO; B) HabJe-
HHe MeHbllle KpHTHYecKoro. [as ynpouleHus yeprexa

PR S
SN L
-~

&4

. MIPUHATH, YTO TPH TeMOeparypax BHIIE KPHTHUECKOH Pue, 14-3.

BEILECTBO HMeeT CBOACTEA MA€aNbHOrO rasa.

- A 14-14. Tlpyu npuGAMKEHHH BeleCTBAa K KPHTHUYECKOMY co-
CTOSIHHIO TeINIOEMKOCTb MPH MOCTOSIHHOM [aBjeHHH OeclipefiesibHo
pacrer." O6BbSCHUTD 3TO. - . “

§ 15. Monexynapunie onnl B ﬁcunxocinx

1) Ecan gse XupgkHe (uaum XuAKas M ra3ooGpasHas) cpemaun
rpaHHYaT NO KPHBOR MOBEPXHOCTH C TFJIaBHLIMH DaZHYCaMH KpH-
BH3HH Ri # R;, TO NpH PaBHOBECHM HMEET MECTO Pa3HOCTb Aapjes
HHA B 3THUX cpelax C ' : '

. 1 1
Ap =0 (-— ~+ ——-) .
Ry = Ri
e ¢ — NOBEPXHOCTHOE HATHKEHHe. ‘ :
2) Pafora npH H30TepMUYECKOM YyBEJHUYEHHH MOBEPXHOCTH JKHI-

KOCTH Ha BeNHYHHY AS .
A =dAS.

3) BricoTa NOAHATHA KHAKOCTH B KaMH/JIAPHBIX Tpy6Kax

20 cos &
h=—rp (P h>n).

4) Kpaepoft yron ¢ mas cayyas cMatHBaHHSA
BO BCeX 3ajauax NpeANOJaraercs paBHbHIM HY-
110; KpaeBoi yroa nas pryrs 138°

5) TemnepaTypa BO BCex 3aiayax HpeAnoaa- L
raerca pasHoll 20° C (kpome 3anmaum 15-1). .

O 15-1. KakoBa m/IOTHOCTL BOAH B Kameb-

. A 15-2. s kpasa BHITEKaeT BepTHKaJbHAS
CTpys BOAHL J[InaMerp CTpPyH Ha NpOTSXKeHHU
3 cm ymenbmaercss ¢ 3 mo 2 mm (pue. 15-1).

Kakoii o6bem Boxabl mporekaer 3a 1 cex? ot
Yrazanwue [Ipn pacuere pasHOCTH RaBfeMnfi BOAH o
4 BO3jlyXa QJaf HEKOTOPOrc YpoBRf IHPHHUMAETH ﬁOBer- .

BOCTh CTPYH 38 KHAHKIPRYECKYIO, : Puc. 15-1.
: 29



A 15-3. a)- Kakywo paGory Hagonpo-
M3BECTH, YTOOH BBHIAYTH MBIIbHBIA my-
3blpb AnameTpoM d=14 cm,ecan npolece
pas3ayBaHHs My3bIpA HsorepMqucxuu?

BHy'TpH 3TOr0 NysHIps?
A 15-4. TloBepxHOCTHOE HATAXKEHHE
Ha rpaHuie BOMA — MAacjJ0 MOXHO NpH-

HATb paBHbIM 0=18 cfﬂ. Kakyio pa-

Puc. 15-2. 6oty Hazxo npoussécm, yToOHl Kanao
: Mmacaa ¢ Maccoi m=1 2 pasapoburhb
BHYTPH BOJH Ha Kale/lbKH Anamerpom d=2- 10~4 cm, ecn npouecc

Apo6neﬂnﬂ HPOUCXOAHT H3OTEPMHUUECKH? nJIOTHOCTb macJja D 0 Qma

O 15-5. Ha AByX ONMHAKOBHIX . BODOHKaX BlelYTbI nBa MBLb-
ubix mysups. Kpan K sakper (puc. 15-2).

a) ‘Tlokaszatb, 4TO OpH OAMHAKOBHIX AHAMETPax Mysbipell HMeer
MeCTO paBHOBeCHe, NHPHYEM 3TO PaBHOBECHE SIBJASETCA YCTOHUH-
BbIM B C/Iyuae, ec/qM KaxIbli U3 My3wlpefi uMeer GopMy noaycde-
pHl MM MeHbllle ee, H HEYCTOMYUBLIM, €CIH Ty3BIPH HMEIOT Gop-
My Gosbluell yactu cdephl.

6) Tlycrs  nmmameTpnl OTBepCTHIl' BODOHOK paBHBI 4 cM, H HA
HHX BBUIYTH MY3BIPH C JHAMETPAMH MO 5 ca. Bosnyx M3 opuoro
.mysbipsi GyHeT NepeTekaTb B APYTOA My3bipb, NOKd -PaAHyChi. KpH-
BHM3HBI Iy3bipefi 'He cHenalorca cHoBa paBHbiMH. [lpunumasn, uro
IJIOTHOCTb BO3/yXa NpH MepeTeKaHHH H3 ONHOTO MY3bIpA B APYrok
He MeHfieTCsl, ONpeeJHTb AvaMerp Oosbliero Myseips. e

MNpumeuanne. [lpy pelleHun NPHHATL BO BHHMaHHe,  9TO o6beM cermen-
" Ta Wwapa BuiUHCAfeTca no Qopmyre ' :

V= —[2ds+ Vd_z——“a2 @a? + a’)]

rae d—-unaueTp mapa, @ — nMaMeTP OCHOBaHHA CerMeHTa. 3HaK ¢+» cra-
BHTCA B TOM CAyyae, €CAH URHTP UIapa HAXOMMTCA BHYTPH CerMenta, 8Hak
«—» B HPOTUBOMOJIOKHOM Cay4ae, '

A 15-6. Kanas Boan paBHOMepHO mnajaer B so3nyxe. Ha
CKOJIBKO -PalHyC KPHBH3HBI B HM)XKHEH TOUYKe ee -MOBEPXHOCTH OTJIH-

.

4aeTrcd - or pazmyca KPHBH3HH B BerHeﬂ TOYKe e¢. HOBerHOCTPI, eCclin -

paccrosuHe . MEXAY STHMH TOYKaMu paBHO d=2 mMm?

O 15-7. B npoBO/MIOYHOEe CHTO, BCe MPOBOJIOUKH KOTOpOI‘O no-
KPBITHE TOHKHM CJ10eM NapaduHa, MOXKHO HaauTb Boay. Kakum oGpa-
30M yHepxHuBaercs Bofia B cure? [loueMy cuTO mporekaer, eciu Koc-
Hyrbca ero C¢HA3y majbleM?

A, 15-8.. Kpyraas crekasHHas NAaCTHHKA npnxacaerca K Bone
(puc 15-3). Ee TanyT KBepxy nocpeacTBoM NpyxkuHb L

a) HapucoBats Heckoabko mocsaenobateqbibix ¢GopM noBepxHo-

CTH 'BOAbI, NOJYUAIOMHKXCA TPH ABHIXEHHM NMAACTHHKY Baepx. B Ka-

- 80

6) Yemy paBHO H36LITOUHOE NaBJCHHE ~ (puc. 15-3) Ha BhicOTE - Pasen -

KOl MOMEHT NpPYXHHKa HaTsiHyTa B HauGonblrefi mepe? Uto mpouc-

XOIHUT, eCIH ABHIKEHHe NJIACTHHKH BBEPX NpPOAOJIKAETCs MOC/e 5TO-
ro MOMeHTa?
6) INpunumas nas ngocmm pacueTa YTO PajMyc KpHBH3HH R
5 H npexebperas BTOPO! KPUBH3-
HO!l GOKOBO! NMOBEPXHOCTH BOAH NOJ, TJIaCTHHKOH, pacCyHTaTh CHIY,
¢ KOTOpO# HaTsaHyTa npyxmnxa L npu Oprme OT ‘BOJB TJIACTHHKH
c IIJIOlHaLLbIO cevenus S=20 cu?

A 15-9. KannansapHas pr6xa A (pnc 15-4) coelmﬂena pe-
auHOBOMH TpyGKo# B ¢ mupokoit tpybkofi C. Tpy6ky C MensienHo
HOAHHMAIOT BBEPX, MPHYEM XKHIKOCTb B Tpy6Ke A IOXOUT 1O BepX-
Hero Kpas, a 3aTeM BBUIHBAETCH.

‘a) HapHCOBATb HECKOMbKO NOC/AENOBATENbHBIX NOJOKEHHI ypos-
HSl XKHOKOCTH B TpyGke A mpu mopbeme tpy6kn C (B cayvasx cMa-
YUBaHHA H HecMauuBaHHA). B Kakoi MoMeHT pasﬂoch ypoBHeil B
Tpy6kax C u A Gyner HauGojee BeJHKa?

6) . Kakosa HauGonbliasi pasHOCTL ypOBHER Bo,zm B Tpy6Kax A
n C, eciH TPYOKH CTEKNAHHBE H eCHH Hapyxmhm AHaMeTp TpyOKu
A-pasen 0,7 mm. :

B) Hpouasecm TOT e pacuer s PTYTH, €CTH THAMETP BHY‘I‘-
peHHero kaHajaa Tpy6kn A paBeH 0,55 mm.
. ~A 15-10. CkBO3b CTEKJASHHBI KanHJAJAD, norpyx(enauﬁ B )xml-
KOCTb, NPOAYBaeTCA BO3AYX.

a) HapucoBath HeCKOJIbKO TIOCAEAOBATENbHbIX nonomenuu ypon-
H B Kanwuisipe. U o6pa3oBaHus My3blpbKa (B CAyd4asX CMauHBaHAA
M -HecMauuBaHus). B xakofi MOMEHT JapieHHe B Kanmuuifpe Hau-
GoablLiee? :

..6). BLIYHCJAHTL paaxmuy MeXAY HaHGOJIbmuM nannenneM B Kanua-

- nspe W maBleHHeM aTMocEpH B Ciydae, ecliH BHYTPEHHHA KaHan Ka-

nuuisipa uMeer Auamerp d;=0,8 MM; KHAKOCTb — CKHMHIAp, CMa- -
YyHBAOIIHA CTEKNO; rAyOHHa TMOrpyXKeHHs Kanmuaaapa A;=5 cm.
B) IlpoBecTH TOT XKe pacyer AJs PTYTH (He CMauHBAeT CTEKJO).

Puc 153. - . - it . . Pue I54.
6 A. WU. Caxapos ‘ -8l



].:‘-  Buewnuh mxamerp xanm.nﬂpa dg-—l2 MM, I‘ ay-
—7 6m{a NOTrpYMEHHs - KalHAAsipa B PTYTh. h2—2 CM.
- O 15-11..B " cnupr omymeHa HA HHUTOXKHYIO
rayOuny Tpy6Kka ¢ AHaMeTpoM BHYTPeHHEro KaHa-
jga d=0,5 um. Kaxon Bec P polueiulero B. Hee
cmlpTa'r’

O-15-12. CTeK.nmmaa prﬁxa umeer $opmy,
noxasaﬂﬂyxo Ha pucyake 13-5. Ilimna kaxgoro

|'|||1
It

|
I
[

yacte paeeH 0,1 mm. TpyGky omyckaior B Bep-
THKAJILHOM TOJIOXEHHH B COCYHL C BOJOH, a 3aTeM
Mel/ieHHO, 6e3 . TOT9EOB, MOAHHMAIOT.’ Kak 6yner

Puc. 15-5. nepeMemarsCi ypopeHb BOALI B TpyOke?

: O 15-13. Ise creknsiHHBIE TpPyOKH, BHYTPEH-
HHE RHAMeTphl KOTOPLIX PaBHH 0.2 u 0,3 mm, coelHHEHB BHH3Y
pesHHOBOH TpyGKON M ‘3alOJHEHB! BOXOH. Hpn KaKOM - YC/IOBHH
YpoBeHb BOAH B TPyOKax OAMHAKOB?

O 15-14. B creknsHHuifi Kanuwaasp C BHYTPEHHHM KaHaAOM
auaMerpoM d;=2 MM BCTaB/J€Ha CTEK/JAHHAas MNajoyKa AHaMer-
poM. dy=16 mm TaK, 4ro mMpOCBeT B KaHale BCIOAY opuHakos. Om-
penenmb BHICOTY 'KAMH/JIADHOTO NMOAHATHA BOABLI B KaHale,

O 15-1B. Koraa KHMAKOCTb MHOZHHMAETCA MO KamWAAspHOR
Tpy6ke Ha BHicOTY A, TO cmla NOBEPXHOCTHOrO HaTsKeHust F=2nro

|
|
|
l
|

4nal
nponssonm pa60'ry Fh = -5; Mexay tem nmeuuna.ubﬂaa :-mep-

rEf CTOAGHKA JKHIKOCTH pasa = r? hDg— = %‘5- (=r3kDg — vec

h
nousirof WHAKOCTH] — — BHCOTa ee UeHIpa mmecm). Caepno-

BaTe/IbHO, NpHpallleHHe NOTeHUHANbHOH SHEPrHH pPaBHO TNOJOBHHE
paborn KanuaaspHok cuabl. Ha uyro HCTpayeHa Apyras NoAOBHHA?
O 15-16. Bayrpn ropusonraiabHod TPyOKH,  HapyXubifi H

BHYTpeHHHA JAHaMeTPH Kortopo#i pasusl 2,5 u 0,3 mm, Haxo-,

AMTCA CTONOHK BOAbL. Tpy6Ky NpHBOAAT B BepPTHKAND-
HO€ MOJIOXKeHHe, APHYEeM 4YacTb BOAbl HABHCAeT CHH3Y
B BHIe KaneJbKH, KOTOPYIO MOXHO NpPHHATH 3a cer-
MeHT cdepul ¢ auamerpoM 3 mm (puc. 15-6). Ka-
KOBa [A/IMHA cTOAGHKAa BOXLI NPH TOPH30HTAJAbHOM IIO-
noxenud TpyOku? (Ilpm  pemeHus npuHATH. BO
Banmauue npuMedanue K 3anave 15-5.)

O 156-17. CreknsuHuas KanuuispHas Tpy6Ka, aua-
MeTp BHYTPEHHero kasasna kotopo#t d=0,2 s, a pin-
‘Ha ho=20 cm, onyckaercs B BEPTHKa/JbHOM IMOJOXKeE-
HHH B BOAy. Bepxuuit konen tpyOku 3amasH.  Kaxko#
OTPe30K X TPYOKH HO/IKeH HaXOAHThCS. NOK BOAOH, 4TO-
Lo 6Ll ypOBEHb BOAB B KanH/sApe H BHe ero Ouui oluHa-
Pue. 166, KoB? [laBseHne Bosnyxa p= 750 MM pm. cm.

N
N
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X
N

. Hasnenne BO3AYyXa HOpMaJbHOE.

3BeHa 10 cm, a BHyTpeHHH}I pagHyC B caMOf y3Koil - .05 CM.

& 15-18. a) Crex.usnﬂan Kannnnﬁpﬂaﬂ rpyﬁxa aua- .
MeTp BHyTpeHHero KaHajia Koropo# ‘1,5 mm, a mruna
20 cm, onycxae*rcn B l‘OpH3OHTaJIbHOM no.nox{emm B PTYTh
TaK, 4TO HMeBIUHMACA B Hell BO3JYX IOJHOCTBIO OCTAETCs
B Hei. Kakas Gymer amuna [, cronGuka BO3AyXa B
TpyOKe, KOTAa OHa OyaeTr onyuleHa Ha myﬁtu 10 ca?

6) Pewntb TOT XKe “BOTIPOC 11 TTyGHHBI NOTPYKEHAs

A 15-19. B usornyrofi U-ofpasHofi  KanuanspHo#
TPyOKe HAJHTH JBE HECMEIIHBAIOIINECH XHUAKOCTH (Ha-

npuMep, prytb H Boza, puc. 13-7). Cnpasennuso au B Puc. 15-7.
STOM CJydae COOTHOUIeHHe -

Dy

h? Dl

§ 16. Caelicrea napos. BaaxuocTs Bossyxa

1) Ta6aunum XVII u XVIIIL.

2) Ilpn BhluMcneHHsAX, KacaloMiUXCs AaBACHHA H NJIOTHOCTH Ha-
ChLIEHHKX MapoB, CJAelyeT MPH MajblX NJAOTHOCTAX NAPOB IOJb30-
BaTbCA XapaKTepUCTHUECKHM YpaBHEHHeM I HACa/bHHX ra3oB, a
nph GOMbIIHX RAJAOTHOCTAX TAapOB — ypaBHEHHEM Baﬂ-nep -Baansca
(cMm. Beepenusa kK § 11 v 14). ~

3) oanof rensoroi napooGpa3oBaHuf Ha3HBAETCA KOJAAUECT-
BO Tenaorsl, Tpefylomeecs Ana npeppauenns 1 xz soaw mpa 0°C
B Nap AaHHOH. TeMIepaTyphl. ,

4) Buewnss tennora mapoo6Gpa3oBaHHa

r =M'vi —‘02) ’

rie. v; B Us— yAeAbHble OOBEMH Mlapa M KHAKOCTH.

5) Hasnenne napos BGJmsu ‘chepHUECKON TIOBEPXHOCTH JKHAKOCTH

2D, s
=py+
) p . pﬂ Dgf ’ ) .

rae po— AaBneHne Napos BGJAH3M NAOCKOA MOBEPXHOCTH; G — NO-
BepXHOCTHOe HaTsxeHue; D; u Dy — nnoTHOCTY napa H muu(ocm.
r — paguyc cdepsl

6) Ilpu peutennu 3apag 3T0ro naparpada MoOXHO nonarats npu
BCex Temneparypax YACABHYIO  TEIIOEMKOCTD BOJJ.H paBHO#

1 z’:ap/;a 4 185m H yAeabHHH 00beM BOAL l-—, npeﬂe6pe.

ras He60.ubummu H3MEHEHHAMN HX NpH MOBHIUEHHH TEMAEPATYypBHI.
O 16-1. I'pomMaznan yacTp MOBEPXHOCTH 3eMJ/H NOKpLITA BOI-
Holt o6onoukoh, ITouemy, HeCMOTpS Ha 3TO, amocq)epa He HachillleHa
son.ﬁﬂumu napamu?
O 16-2, Kakoro BHyTpeHHero amamerpa Cleayer cne.rxarb na-
pOTPOBOA OT NMApOBOro' KOT/Aa K ABUraTesio, eCAH MO Naponposory

6. . . ,83
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JHOIKHO B ‘TeueHHe uaca. npoxonm'b 400 re
KeC .
napa mnpu mapnennn 10 — — W TpH TeMmnepa-

TYype 200°C B ecin cxopocn Annme}mn napa
He HOJXKHA npeBbmath 40 T X2

A 16-3. IlpeanosoxuMm, . 4T0O MaHOMETP,
onucawHbifi B sajaue 11-4, npucoepmnen K
pesepByapy, B KOTOPOM HaXOASTCS OCTaTKH
' BO3JlyXa M HacHlleHHHe naph pryrH. Kako-
BO JlaBJEHHE B pe3epByape fIpH YCJIOBHAX 3a-
fayn - 11-4, ecan orcuer mo MaHOMETpy Ipo-
uspoamica mnpH remmneparype 20° C, xoropoi
COOTBETCTBYET JaB/eHHe HACHIIAIOMmHX napos
_pryrH, pasnoe 0,0013 mu pm. cm.?

0. 16-4. B komHate oObeMoM 120 #®

‘ npHu TeMnepatrype 15° C orHocurensHas Baax-
Puc. 16-1. HOCTh paBHa 60%. Onpeneaurts Maccy BoAs-
HEIX TIapOB B BO3[lyXe KOMHATH,

O 16-6. Kakosa mnaorHOCTh BO3ayxa npu 29°C npm OTHOCH-
TeNbHOH BaAaXHOCTH. 70% M HOpMaNbHOM HAaBJEHHH?P ‘

A 16-6. B 3aMKHyTOM cocyle €MKOCTbi0 2 4 HaxomdTcs 1 e
BOAM M Bo3ayx. IIpu TemnepaType 14°C naenenne B COCyie pas-
Ho 760 mm pm. ¢m. Kaxoso Oymer nasaeHue NpH Temnepa'ry-
pax: a) 93°C? 6) 100° C?

Ilpn pacuere npeneGpeus H3MeHeHHeM obpema Boanyxa BCaEN-

CTBHE MCNAPEHUA BOAHI.

A 16-7. PesepByap rasoporo Tepmomerpa (pne. 16-1) Hanoa-
HeH Bo3ayxoM. J[lasaenne B peseppyape rasa mpu 0°C pasHoO
757 MM pm. cm. a TpH TOMEUIEHHH B COCYL C BOJAOA paBHO
840 mm pm. cm. Paccunrate TeMnepaTtypy BOAH: &) Npefnosaras,
YTO BO3AYX Cyxo#; 0) npeAnoaras, 40 Bosnyx npu 15°C umeer
60% BAaXKHOCTH.

A 16-8. B 3aMKHYTOM npouuom METAIHIECKOM COCYIEe €MKO-
“croio 1000 cu® Haxommtes 1 2 Boaw M mapa.

.a) CkonbKO B cocyle mapa H CKOJNbKO BOJAH, €CINH TeMmnepa-
typa 17,2°C? .

6) l'lpn KaKof Temneparype cocyl Oylaer HamONHEH ONHHM Ha-
CHIAOWMM NapoM?

B) CKOJbKO TENJOTH 3aTPayHBaeTcA NpPH HArpeBaHHH BOAHW H
napa or 17,2°C Ko nafinenHofi temmepatyph?

A 16-9. B saMKHy'rbm COCYA eMKOCTbio 6 4, comepXamufi Ha-.

©

Kee
cumenﬂuﬁ map NpH JaBNeHHH 2 —= ,,ndpuamnaefrca _HeKoTopoe

xo.rmqec'rno BOJH ‘NPH 10°C. Ilan.nel-me nmapa B cocyAie nonnmae'rcsl
ro 1 %5 B KaKoe KOJINYECTBO BOAb BBEZEHO B COCYA? B

84

‘ BOI.lbI NpH L3BACHUH: a) 0,02 —z

. OUFG-104 'Onpenenmb BHEHIRIOI TeMJOTY napoo6pa303anuﬂ

ICZL‘ K2¢C :
‘n6) 10 —z. ; i .

O 16-11., Onpenenutsb Hsmeﬁe}me - BHYTpeHHEH oHepriu JIpH
npeBpameHmd B nap 4 ¢ CNHpTa BO BPEMSI KMIIEHUS NpH’ HOpMaJIbHOM

ZaB/eHHH (78° Q). yuenbubm 06beM napos cnupra 607—— Tenno- .
Ta KHneHuﬂ cnina 206 —, ‘

A 16-12. B Boze Ha raybune 35 cm. Haxonmcn nysblpex
Bo3ayxa aumamerpom - 0,1 mm. [asnenue amoccpepbl PaBHO -
750 mm pm. cm. Temneparypa Boabl 21°C KaKono NaB/IeHHE BO3-
nyxa BHYTDH Ny3bIpbKa?

A 16-13. TIpu OTCYTCTBHH NY3BLIPLKOB. Boazxyxa B JKHIKOCTH ee
MOXKHO MeperpeTb HeCKONbKO BhIie TOYKH KumeHus. [1peamosoxum,
YTO NMpH HOPMAaJbHOM aTMOC(HEpPHOM [aB/JeHHH BOJAA Neperpera A0
105° C. Bricora ypoBHA BOZBI OTHOCHT@NLHO JHA pasHa 20 cu. On-
pefenuTh AMaMeTp MysbipbKa NMapa BOMHSH AHA, NPH KOTOPOM  1aB-
JIeHHe NMapa B Ny3bipbKe U [JaBJeHHEe XHAKOCTH YPaBHOBEIIHBAKOTCA.
SIBnsiercs i 3TO paBHOBeCHe YCTOHYMBBHIM?

O 16-14. KakoBo paBneHHe BO].IHHbIX napos BOJMH3H KalelbKH
BOAbI, pajuyc Kotopoh 5-10-%cx, mpu temneparype 10°C? .. .

A 16-15. B 1 #® oxnaxmalomer csl Bosnyxa HaxXooHUTCH 83 2

BOAAHBIX MapOB..

a) Ilpu xakoii TemnepaType HAYHeTCA KOHAeHcalus, ecnn meHT-
paMy KOHIEHCAUHH SIBJSIOTCA TBIIHHKH, KOTOpbie MOXHO npmmrb
3a ‘apuky ¢ guamerpom 10-5 cm?

~ 0) Ilpu kakoit TeMneparype HauyHeTcs KOHAECHCADHSA: B NOpUCTOM
Marepualie, CMauMBaeMOM BOJOMH, eC/IH KMaMeTP KaHA/NOB B HeM pa-
e <105 cu?

4 16-16. [Ipusumalor, 9ro y =0,036- BCcex MONEKYJ BOAAHOrO
napa, NONaplINX HA MOBEPXHOCTb BOAHI, 3afepxuBaloTCH elo. [logcun-
TaTh MacCy BCeX MOJIEKYJ, BBUIETAIOMIHX B TEEHHE. I cekc1 cm? Bo-
Abl npu 100° C B HaxonsmmiicA Haf Hell HACBIleHHBbIH BOllﬁHOH nap

§ 17. CsoiicTea pacrsopoB

') OcMmoTHUeCKOe HaBJeHHe M rpaMMOB BellecTsa C Monexymlp-
HBIM BECOM u, gacraopeunux B 06neme V pacrsopa:

a) M= AN HeAHMCCOLMHPYIOLHX BellecTs;

6) 1= [1+oz(k—1)]"iz AN AMCCOUHHPYIOLHX BELLECTB,

rité o — goan nuccounuponanuoro BeleCTBa; kK — YHCJO HOHOB, MO-
Ay4aloWKUXCA NPH AHCCOUHANMH OXHOR MOJIEKY/IHI.

2) Touka KMmeHus pacTsopa, cofepxalero | 2 semecrsa ¢ Mo-
ReKyJAPHHIM BecoM p Ha 100 cud. PacTBOPUTEIA, BLILIE TOYKH, KHIe-
HHA YUCTOTO pacraopm-eml Ha

8%



'rne C’—-uocmsm{ax zum naumro pacrsopme.uﬂ
BeHUHHA (RAR . He MHCCOUMHMDYIOU{HX B PacTBOpe
BEIIleCTB). .

3) Ko.nuqecrao rasa,‘ ‘pacmopeﬂﬂ.oro B XHA-
KOCTH, ~NPONODUNOHANLHO. TapUHaNbHOMY RaBie-
HHIO 3TOTO rasa Hal' XHIKOCTbIO. ‘ '

Hadramuna (CoHs), pacmopeﬂnux B 110 ¢ Genso-

psisick B GeH3osle, He TUCCOLUHPYET.)

O 17-2. B 500 c»® Bomb pacTBOpEHO 15ax.no-
‘ pucroro Hatpusi. Kakoso -ocmMoTHYecKoe NaBieHHe

Puc. 17-L B pacTBope NpH 0°C, ecn CuUMTATh, YTO XJOPHCTHI

HaTpufl NMONHOCTBHIO nuccounnposan?

O 17-38. Kakoe koauuectso m; xJaopucroro Hatpus - (NaCl)
najo pacrsoputb B 100 cx#® BOAH, 4TOGH! MOMYUHTL PACTBODP C. TAKHM
Ke OCMOTHYECKMM [aBJIeHHeM, KaKoe HMeeT pacTsop my=04 e
xaopHoii Mean (CuCly), pac'rBopeHHoﬁ B TaKOM e o0beMe BOAM
B mpu TOK e remmeparype? CumMrars, 4T0- B 06OHX CaAyYasx
MMEETCs MOJHAasl JUCCOLMANUA DacTBOPEHHOTO BellecTBa.

4 17-4. Lununapuueckaa tpy6ka A (pue. 17-1) ¢ mno-
manpio ceuennss 2 cm? comepxur pacrsop caxapa (Ci2HzOyy).
Cuusy oHa 3akpblta nepenonko#t C, npomyckaioulel 4HCTYIO BOARY,
. HO He mnponyckamomel caxapa (nepenouxa U3 KEeJIe3HCTOCHHEpO-
nucrofi menu). Tpy6ka A onymena B cocya B ¢ uucrofi BoAof,
npuueM NepenoHka C HAXOXHTCA Ha BHICOTe A;=3 CM HHXKE YPOB-
Ha poabl B cocyme B. IMpu paBHOBecHHM ypoBeHb pacrsopa B TpyO-
ke A Ha Bhicote /=10 cm Bhime yposHs Boxs B cocyie B. Temne-
parypa 13°C. ITnotHocTh pacTBOpa Man0 OTAMYAeTCA OT MAOTHO-
ctd Boxul. CKOMBKO caxapa pacTBOpeHO B TpyGke A?

A 17-8. l!fpenuonox(uu yro cocyn B ¢ tpy6ro#i A (pue. 17-1)
BaXOAHTCS B TIPOCTPAHCTBE, HANOJHEHHOM NapoM. pacTBOPHTENs.
TlokasaTh, 4T0 AaB/JeHHe Mapa Haj CAabbiM PacCTBOPOM . MeHbllle
AaBJeHHs Mapa HaJ YHCTHIM PAcCTBOPHTENEM HA BEJHYHHY

Apxl'],—-....pi-‘;,
p

rae D;— cpeanas MIOTHOCTb Mapa MeXAy ypOBHAMH B Tpy6ke u B
cocyne; D — nJOTHOCTh pAacTBOpa; p — AAaBl€HHe Mapa Hagx u9H-
CTHIM- PAacTBOpHTeNEM; N, U 1, — Konnentpaumn (vncna B 1 cud)
" MOJIEKYJl PACTBOPEHHOrO BemecTsa B pacTBopuTesns. ,

- A 17-6. B 500 cm3 eopm pacrBopeHo 15 2 caxapa. Kakopo
AaBJEHHE M[apoB HaJA PacTBODOM, eC/]H TeMnepaTypa pacTBopa

100° C? TlrotHocTh pacTBopa HPHHATH PaBHOA |——;

O 17-7. Tlpy HopMaNbHOM aTMochepHOM nannennu pacrg%p
XJODHCTOTO HATpHsi B BOAE KHNHT NIPH TeMIepaType BLllue 100
‘Kaxosa TemnepaTypa NapoB Hal pacTBOPOM?
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O 17-1. KakoBo = 0CMOTHYECKOe faBaeHre 8 2

na, npu temnepatype 27°C?  (Hadranun, pacmo- ‘

. Boanyxa

A 17-8..a) Touka KunmeHus BOAB B6aH3H 100°C PH NOBhimIe-
U NapleHns HA'3 MM pm. cm. nosbimaercs Ha 0,11°C, Oupene-
JUTb 51 BOAB TOCTOSHKYIO C.

6) KaxoB MOJEKYNADHH BeC BEILECTBA, ecC/H paCTBop 10 e
sroro emecrsa B 100 cu?® Boan xumut npu teMneparype Ha 0,18°C

. anue yem 'l!‘ICTaﬂ Boza? Bemecmo HpH paCTBOPEHHH He D,I/ICCOU.HH-

pyer.
‘A 17-9. Ha CKOMBKO TOYKA KHIEHHS pacraopa 15 e xnopncro-

ro’ HanHH B 200" cM® BOAW BHIE TOYKH KHIEHUs YHCTON BOAHI?

anHﬂTb, 4TO XJIOPHCTHIA HaTpHA NOJHOCTBHIO JHCCOUHHPOBAH. = =
O 17-10. Tlpu Temnepartype 20° C ofHH JHTP BOABI MOIr/IOULAET

28 cu® xuciaopona. Kakosa MUIOTHOCTb KHCIOPOAA B BOME, HaXOAd-

1eHCs B CONPHUKOCHOBEHHH ¢ aTMOCHEPHBIM BO3AYXOM MPH HOPMalb-

HoM napnenuu? [IpuHATS, 9T0 Bec Kucnopona cocrapaser 23% Beca

A J7-11. Kon6a HATOMOBHHY 3aMOJIHEHa BOAOH, OCBOCOKIEH-
HOH OT BO3AyXa KHNAYEHHEM, HANO/IOBHHY a30TOM NpH [1aBJIEHUH
760 mm pm. cm. Kaxoe flapjeHue YCTAHOBHTCS B K0siGe 1O JOCTHKE-
HHH paBHoBecHa? Temmeparypa nocrosinua u pasa 20° C. Hasecr-
HO, 4TO npu 3TON TeMmmeparype 1 4 Boas noraomaer 14 cmd asora.

§ 18. Bropoit NpHHUKA TepMOAHHAMHKH

“1) .ViameHeHHe SHTPOMHH -MACCH M BEIIECTBA, TEMIOEMKOCTb KO-
TOPOro._ ¢ ABJACTCA TNOCTOAHHOA BEeNHYHHON, TpH narpesamm 0T
T1 o T

£S=mcln—r—.
T

2) I/Ismeuefme amponnn NPH H3MEHEHHH arperaTHoOro cocrommn
AS=—m; AS="Lm '
T 7‘ ’

[AE A M r— ylAeAbHBle TENNOTH [UIABACHHS W HCNApeHHA. .
3) Hsmenenue sHTPONHH npH npoueccax B HAeaJbHLIX rasax

AS = m(c inf ~ +¢,in 2 )
4) YpasHeHue I'm66Gca — l‘enbmro.nbna
F=U+TZ,

rae F n U — ceobonuas u BHyTpeHHﬂﬂ SHeprus. ‘
5) Cefisb MeXAy M3MeHeHHeM AaBJEHHA P, H3MEHCHHEM TeMne-

‘patypnl T mepexofa BelllECTBA H3 OJIHONO arperaTHOrO COCTOSHHA B

Apyroe (01 H Uy ——yneJIbeIe 06BbeMbl BellecTBa B ABYX COCTOﬂHHﬂX.
r — yAe/dbHan TEIIoTa fepexofa €ro Ha nepsoro COCTOAHUA BO BTO-
poe)
AT = (va—v)) T
Ap r ' ‘
kY



\ ‘neparypow

b
Q

. fie. y — KOJHUECTBO TEMJIOTH, N0JyyaeMOoR NOBERXHO-
CTbi0 JKHAKOCTH HIBHE NPH YBeNHUEHHH noaepxnoc-m
na 1 .cm?

=1 .1 Coomomeﬂue npuneneﬂublx TENJa0T H paﬁm‘
Pue. 181, aasi-nugaa Kapuo- .
O QL _
A= Q1+Q2 ’

rite-Ty 0 T2 — TeMnepaTyphi TOpAYEro H XOJOAHOTO TeJl; KOJHYECTBA
TemIoTH: Q@ M Q2 CUHMTAIOTCSI NMOJOXKHTENIbHLIMH, €CJH. -IPOHCXONHT
nepefiaya KOJMYECTBA TEMVIOTH OT OKPYIKAIOWIMX Tel K -pabouemy
Teay; padoTa  CUHTaeTcs MOJOKHTENbLHON B cuyqae €C/iM ‘MaIliH-
Ha:pa6oraer KaK IBHraTelb.

. 8) Cootnowenne. BoabnMana:

AT
ny = n,e ,

rne n, n nz—KonueHTpaunn qacmu 6ecrnopsIoyHo nnnmyumxca
p.o6bemax I' u 2; A— pabora nepexoma 4acTHIB H3 o61:ema I B
Oﬁ’beM 2; k — nocTosHHAs Boapumana.

O 18-1. B 3aMKHYTOM NPOCTPaHCTBE NOMeLlEHE OAWH BbILlE
APYroro 7isa OTKPHITBIX COCYJa C OLHOM H TOM XK€ JKHIAKOCTHIO
(puc. 18-1). Ecnu rteMmeparyphl XHAKOCTeH B HadaJbHbili MOMEHT
OLAHHAKOBHL, - TO BCJEJACTBHE ' HCHapeHHs MHIAKOCTH B .BEpXHEM
cocyle H KOHAEHCALHH NapoB B HHXKHEM XHAKOCTL B HHXKHEM coOCy-
e GyIeT HarpeBaTbCsi, a. B BEpXHEM OXxJaxJaTbcsi. I1poTHBOpeunT
IR a'ro BTOPOMY TIPHHUHKNY TePpMOJHHAMHKH?

O 18-2. OnpenenuTs M3MeHeHHE SHTPONMMH NpPH HarpepaHHH
30 cm3 xenesa or 20 no. 100° C.

O 18-3. Haiitn n3MeHeHHe SHTPONHH NpPH OXJaXAEHHH 2 2 BO3-
.nyxa ot 40 no.0°C; a) npu nocrosuHoM obbeMe; G) fipH noCTosH-
HOM nas.neunu

O 184. Onpene.nn'rb H3MeHeHHe SHTPONMH NpH NpoOLEccax, OnH-
caHme B 3afavax 12-10 u 12-15. Macca asora paBHa 6 .

O 18-5. OnpenenuTh HW3MeHeHHMe sHTpOmMH 1 ¢ BOJOpOLA B
CAEAYIOIHX Cay4YasXx: a) ra3 cHavasa alAuabaTHYeCKH CXHMaeTcs
0 BABOE MeHblIEro 06beMa, 3aTeM H3OXOPHUYECKH OXJaXKAaeTcs A0
JavaJbHOM TeMmepatypH; 6) ras cHauajna agna6aTHUYECKH CXKH-
MaeTcs 0 BIBOE MeHbiIero ofbeMa, 3aTeM H30TEPMHYECKH pacilH-
pfieTCH 0. HaYaNbLHOro o6beMa.
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@) iameHenue nonepxm)cmoro ‘HATSKEHHR. € TeM-

O '18-6: 2: Kz BOAM" Harpesatored ot 10 .10 100°C U 1pH sTof
TemnepaType o6pamanrcs B nap Onpenennts nameﬂenne -
Tponnn

A 18-7. Tloxasatb, 4TO smponnﬂ yBeJHUHBaETCH npn cnenylo-
umx npoueccax: !

‘a)" Topsivaa Bofla OTAAET TENMNOTY TaKod me macce xo.nonuon BO-
Iul' B TeMIepaTyphl- HX YpaBHHBAIOTCS.

6) [Ba oauHakoBbX COCyAa, H30JIMPOBaHHbIX ‘OT NOTEPH TeNJ0-
TH B. OKpYyJKaloillee NPOCTPAHCTBO B COepIKALINX ORMHAKOBbIE Mac-
Chl MJleaJIbHOTO Ta3a NpPH PasHLIX AABNCHUAX, CORNHHEHb TRYOKO# ¢
KpanoM. Kpan OTKpLiBaercs, M COCTOsHHs rasa B 06onX cocyaax
mauosmca ONIMHAKOBBIMH.

O 18-8. 200 2 xenesa npu 100° C onyueHn B Kanopumerp, B
kotopoM Haxoaurcs 300 ¢ Boaw npu 12°C. Kak mensiercs suTponus
cnc'remm NpH ypaBHHBAaHHH TeMOepaTyp?

A 18-9. Cmemupatores V=5 2 u Vy=3 1 aByx pasHopoa-
HbIX, ' XHMHYECKH He pearupyiolHx rasoB, HMEIOHHX OAMHAKOBYIO
temneparypy T=300°K n nasienne p= i am.'Onpeneerb npo-
ncxonsuuee IpY STOM H3MEHEHHe SHTPONHH. '

A 18-10. B Kanopnmerp, conepxamuft 250 & -poan npu 23°C,
Gpocator. 27 ¢ appa npu 0° C.. Onpenenurh H3MeHEHHe SHTPONNH,
NpoHCIleAlIee K MOMEHTY OKOHUaHHS TasiHus Jbja. TennoeMxocTbio
KazopuMmerpa IpeHebpeub, .-

O 18-11. ITombayace TaGauuefrt XIX, BHIUHCAHTL YAEABHYIO
TENJIOEMKOCTb BOJAHOTO Napa MpH MOCTOSHHOM 061>eme B nmepnane

"remnepa'ryp or 59,7 mo 93°C.

D 18-12. Hacumaromuii BOJlﬂHOPl nap npn naBneHun 14 'm

anua6amo pacuinpserca. A0 JaBJeHHn 0,2 25 Kal_{ofa np_onem

.n"

_napa "KOHIEHCHPYETCH TPH STOM?

O 18-13. Kax wmensieTcsi TOuKa IJIaBJIeHHs Jbla npn yne.mwe-

,H}m Rasxenus Ha 1 am?

O 18-14. BGausn 100° C Touxka KHneHHs BOAH HOBHIAETCH Ha
0,11°C npu uameHenun AaBaeHus Ha 3 mm pm. cm. Onpenenntb
TeN0Ty Napoo6pasoBaKus BOMKL.

A 18-15. B HuKHeM H3 COCYJOB,  yIOMSHYTHIX B 3afade 18-1,
Haxopurca Boga mpu temnepatype 17,2°C. Onpepeants pasiocTb
TEMNepaTyp MeXAy BepXHHM H HHMHHM COCYAaMH, €CIH DasHOCTh
ypoBHell B cocynax hA=1 . Tennoo6menom _MEXy cocylamy mpe-
HeGpeub,

A 18-16. Onpene.nmb H3MeHeHHe SHEPTMH, HEKOTOpOro KoJauye-

‘cTBa BOZHI, MMeEMOILES TeMIepaTypy 20° C, npu yneanqennﬂ ee 1o-

BerHOCTH Ha 1 cM2

A 18-17. Tlpeanonarasi, 4ro HaMeHeHHe aﬂepmu BOAH! ‘NpH H3-
MEHEHHH ee TIOBEPXHOCTH Ha 1 cuM? OCTaercsi OJAMHAKOBHM BIJIOTh O
TaKOTo paclbIERHA XKRAKOCTH, NPH KOTOPOM KaXJaa Kaneibka Gy-
nerT COCTOATb TOJNBKO H3 OllHOH MOJleKlebl T. €. noay4arCs nap,
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pacctm'rarb H3MeHeHune aﬂepmn 1 2 BOIB TpH ee npespameunn B

nap mpr 20°C.

O 18-18 TemnepaTypa napa, NOCTyNnajouiero H3 Kot/ia B napo—

Bym “Matituny, pasHa f;=210°C. TeMneparypa B KOHHAEHCATOpe
=40°C. Kakosa TeOPEeTHUYECKH - MaKcHMaabHas paGora: (B KHJIO-

zxxoy.rrsix) KOTOPY®O MOXHO MOJYYATH MPH 3arpare 1 xxas na 06-

pasoaarme napa?

A 18-19. KakoBO MaKCHMAJBHOE KOIHYECTBO TETLIOTHI, Koropoe
MoxeT ObITh YHECEHO H3 XOJOAH/AbHON Kamepn Npu NMOMOMIH XOJO-
IuabHON Mamuus mpu 3arpate A=1 x0x paGoTh, ecaH TeMiepa-
TYpa B XOJ0AUALHOH KaMepe tz——10°C a TeMmeparypa OXJax-
nalomeu BOoAW f;=11°

18-20,llnHaMquCKHM OTOIVIEHHEM Ha3blBaercs chaeaylolas
CHCTeMa OTOM/IeHHA. 3a CYeT SHEepTHH, BHAeNAIOMWEics MPH CXKHUra-
HUH TOIJIHBA, paboraer TeNmJIOBON ABMraTelb, BeAyWIHH XOJORM/Ib-
HYI0 Mall¥Hy. XOJOAWIbHAA MallHHa OTHHMAeT TemJOTy OT NPHPOA-
HOro pesepByapa BOABbl (HanmpuMep, OT TPYHTOBOfl BOAH) H OTRAET
ee BoJle B OTONHTEAbHOM cHCTeMe. - OAHOBPEMEHHO BOJAA B QTONHTENb-
HOMl CHCTeMe CJYXKHT OXJaiHTesJeM TennoBoro Asurartens. Omnpe-
AeJHTb TeopeTHuYecKoe (6e3 yueTa NOTepb) KOJHYECTBO TEMJIOTH, KO-
TOpOe OTAaeT BOfa B KaJoprdepax OToIVieHHS Ha | xe coXKeHHOro
TONJHBA TIpH CAEAyOIHX YCJHOBHAX: TEeNJOTBOPHOCTh TOMIHUBA

H =5000 E‘—z-f; TeMIepaTypa B KOT/€ MapOBOR MaWHHBI t,=210° C

Temneparypa rPYHTOBOR BOLBI fp= 15°C Temneparypa BOAH B
otonHTenbHOR cHcreMe f3=60° C.

A-18-21, Mcxois H3 NONOKEHHS, UYTO BépOﬂTHOCTb TOTO, ' 4TO0
N MOJIEKYJM Tasa, MMEIOHIHX BO3MOXKHOCTb NONACTh B JI06YI0 TOY-
Ky ofbema V), HaxoadTcs B ONpefe/eHHBA MOMEHT B YacCTH 3TO-

n
ro o6vema Vi, pasHa: W= {,—’ 1I0Ka3aTb, 4YTO H3MEHe-
1

HHEe SHTPONHMH HAEAJBHOrO ra3a NPH H30TEPMHYECKOM pacllupe-
‘HHn ot Vy mo V; paBHo AS=klnw rie k — rocroguHas Bo.m:u-
MaHa. .

4 18-22. B mHKpoOcKon CKBO3b nua(ppamy Ha6monaxor 6poy-
HOBCKOE J[IBHMKEHHE YaCTHL TyMMHIYTa, B3BEUIEHHBIX B BOJE, NpPH
remneparype 17° C. - Oxasanoce, 4TO cpefiHHE YHCAA YACTHI, BHIHMbie
€KBO3b fHadparMy Ha - ypOBHAX, OTJHYAIOUHXCH MEXRY coGoil
Ha h=5 p, pasunl n,=2,0 u n3=3.2, Cqmaa o6beMBl BCeX uac-
THI{ OAMHAKOBBLIMH, ONpEJE]UTS HX.

§ 19. Nepenaua renu'oru

1) Konmyecrso TenoTel, mepefaBaeMoe CI0eM Toumuuoﬁ dx un
TOBEPXHOCTLIO ‘S 3a BpeMa T : y

daT .
: =——S‘C
Q=1 S5,

: ST oo SdT - . : :
nan HPH ROCTOANUCTBE rpa}lﬁeHTa "‘E' '/f////_’///” ’/////,,

Q =).——-—-—-—Tl:r“\ S‘t'

rae A — Ko3bduuueHT TENJIONPOBOAHOCTH BEWECT-
2) Teu.uoomaqa ‘ot onHOA Cpexbt B npyryxo HanpuMep OT Xes
Ne3HON CTEHKH Koma BOLE B HEM,

= a( Tl Tz) S‘:

rae o — Koatbq:nuuea'r TeMJAOOTa4H.

O 19-1. Hapyxnas noBepXHOCTb KHPNHYHOA CTEHH TOMIULHHOM
37 cu (nomopa xupnuua) HMeer TeMneparypy — 15°C, a BHyTpen-
nas 20° C. OnpesieiuTh KOHYECTBO. TEMJIOTHI, npoxonﬂmeﬁ 3a cy1-
KH CKBOSb 1 M2 crensl.

O 19-2. B amomMnuuesofi Kacrpioje KMNAT BOAA (npu 100° C).
OnpefenuTs PasHOCTh, TeMIepaTyp HHXHefi W BepXHel OOBEPXHO-
crefi IHa KaCTPIOJH NPH TaKHX JaHHBIX: TOALIMHA AHa 2 MM; NAO-
wans aHa 200 cux?; B Kactplode BuKHnaer 3a 5 mun 100 e soanl.
O6MeHOM TEIJIOTH CKBO3b GOKOBHE CTEHKH Kacrpxonu u nyvencmy-
ckaHHeM npeHeSpeub.

A 19-3. Mexny AByMs MeTammqecKnMH creuxaun, HMelom-
mu temnepatypy 20 u 30°C, 3aKaTH CJHOXEHHBE BIJOTHYIO Ae-
pepsiHRas MJIACTHHKA, BHIPE3aHHAA MapastaenbHO BOJOKHAM, TOJHILH-
HOM 3 cM, H CTEKAAHHARA MJIACTHHKA TONWHHOA 2 CM. l'lpeﬂe6peraﬁ
HeGOMBIIAM CKaUKOM TeMnepaTyphi -B MECTe CONPHKOCHOBEHHA Me-
TaNNa, AEPEBa W CTEeKJa, ONpejesHTb TemnepaTypy NOBEPXHOCTH
CONPHKOCHOBEHUS CTEKNa H AepeBa.

A 19-4. CroxeHnl MefHas MJIaCTHHKA To.nmuﬂoﬁ 6 Mm 1 xe-
JAe3Has TojuwMHoR 4 mm. Onpemenurs kKoabdHUHEHT remaonpoBoA-
HOCTH ONHOpOAHOA mnuactuHKH (10 mm), nposoasiuefi TennoTy B
TaKOR e CTeneHd, KaK H [Be JaHHble MJAACTHHKH.

A 19-53. Ky6uk c/lOXeH H3 YepelyiOmHXCS MJIaCTHHOK pas-
HOR TOMMMHK M pasnuuHofi Tengaonposoasoctu (puc. 19-1). Tlo-
KasaTh, YTO TENJIONPOBOAHOCTH KyOHKa B Hampas/eHHH BAOJb
naactaHok (A.) OGoabuie, YeM B HalpasAeHHH, nepneannxympﬂou
K HuM (A,).

O 19-6. ITpocTpaHcTBO MeXJAY ABYMS rOPH3OHTANAbHBIMH IJIOC-
KHMH CTEHKaMH, HMEIOUIHMH pa3jiHuHbLIE TeMnepaTyph (HHIKHAS XO-
JofiHee), 3anosHeHo rasoM. Kaxk OT3biBaeTcsi Ha pacnpefefeHMH
TEMIeparyp TO OGCTOATENLCTBO, 4TO KOI(QULUHEHT TenJonpoBox-
HOCTH ra3a BO3pacTaeT C MOBHILUEHHEM TeMNepaTypu?

A 19-7. lUuaungpuueckuli naponpoBoA OKpyxKeH acGecToBolt
renaonsonupyomed o6osoukoi. Hapyxkuan nosepxuocts 060/M09KH
HMeeT TeMneparypy t,=-=50 C, a BuyTpeHHsifi, npHJeraionlas K na-
ponposony, f3=120°C Ilmma naponposoga =65 M; HapyxKHblf
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Juamerp TemJoH3zoaupyoilesi o6osoukn pasen dy=13 cm, BRyTpeH-
-Hul quamerp dp=T cm. Onpeaenuts  KOMHUECTBO - TENJIOTH, OTAA-
BaeMOe NapONpOBOAOM- BQ BHEIIHee NPOCTPAHCTBO B TEUYeHHE Cy-
TOK. \ ' :
- A 19-8. - lIpe TpyObl ONMHAKOBHIX AHaMeTPOB M IJHHBI OKpyKe-
HBl - BYXCJIOAHOW  usonsuued. . Kosdpduuuenr TemIonpoBoaHOCTH
MaTepHana OfHOro ¢jof B 2 pasa GoJbile Ko3pdHIHEHTA Temso-
TPOBOAHOCTH Marepuana jApyroro caod. O6a cnos HMEOT TOJLIHHY,
PaBHYIO IIOJIOBHHE AHaMerpa TpyOul. B mepBoii Tpy6e BHyTpeHHHM
CJIOEM TEMJIOH3OJAALHN ABAdeTc CJOH ¢ Gonbllell TENIORPOBOLHO-
CTbIO, BO BTOpO# — Hao00poT. Kak pasHuATcs KOJHYECTBA TEMJO-

TH, MPOXOASIIHE CKBO3b TEIIOH30JALHMIO TPYS 3a ONHO H TO Ke

BpeMsl, €C/IM Tiepenaj TeMuepaTypsl MeXJ1y NOBepXHOCTbIO TPyBhl H
BHEIIHeH cpepfol B 060MX Cy4asx OQMH H TOT XKe?

O 19-9. Onpenenutb KOJHYECTBO TEINJOTH, MepeaaBaeMoe Mo-
BepXxHOCTbI0 0,0 M2 Kesne3HOM Meuy BO3AYXy B TeUeHHe daca, eciH
Temneparypa Bosnyxa 10°C, a temneparypa meuku 200°C. .

A 19-10. TemnepaTypa rasos B Tonke mapoBoro koria 1000°C,
TeMneparypa Boxu B Korie 180°C. JKesesnbie CTEHKH KOT/Ia HMeEIOT
TOALEMNY 2 CM; OHH MOKPHITH C BHYTPEHHEH CTOPOHBI CJIOEM HaKH-
MU TOJNMMHOA 2 MM H C HapYXHOH CTODOHHI CJIOeM CaxH 1 mu.
a) Kakoe konmdecTBo Temnorsl nepemaerca 3a 1 « uepes 1 a2 no-
BepxhocTH? 6) OmpenenuTs TemMnepaTyps BHYTPEHHHX M HapYXHBIX
MOBEPXHOCTEA CNOA CaXH, KeJNe3HOM CTeHKH H cnos Hakumd, Ms-

JlyueHHe TOMOUHBIX Ta30B OHeHb MaJo. S

‘Tnasa i

 SMEKTPHYECTBO

B stofi rnase Hapsaay c. cHcereMoi eaunun CH ucnonbsyercs
TaKXKe CHMMETPHYHasi HepauHOHA/JH3HPOBaHHas CHCTEMa eLHHHI
CI'C (rayccoBa). B cuMMeTpuuHO!i cHCTeMe €IHHHI 3JIEKTPHUECKast
H MarHuUTHast TPOHHIAEMOCTD /ISt BAKYyMa NpHHATH e=p=1. B 9roii

CHCTeMe elHHHU BO MHOrux «popMmysax-B KauecTse KO3((HUHEHTa
t [

cex
B cucreme CH snexTpuuecKas 4 MarHuTHas NpPOHULAEMOCTH
cpein 06o3HaueHH & B u ¥ PaBHH . : g
¢ =ce; p=pp,

rae eo’=8,84~10-‘"—%; uo'=4n~10-7-%- .CYTb NPOHHLAEMOCTH
BaKyyMa (SAeKTpHuecKas M MarHHTHas TOCTOSIHHBIE), a «OTHOCH-
TeJbHHE NPOHHNAEMOCTH? € H ) COBNAafaloT CO 3HaYeHHEM MPOHM-
naeMocTd B cHcteme CIC. _ _ L

Pasanune ¢opmya rayccoBofi CHCTeMHl eAMHHIl H cHcreMn CU
06yCJIOBNEHO TaKiKe TEM, UTO BTOpAf fIBJACTCA PAaNHOHAJIH3HPOBali-
HOA. B pauHOHaNMH3HpPOBaHHOM CHCTEMe €AMHHI eNHHHIL H3Mepe-
HUA 9/1eKTPHYeCKOR MHAyKuMH D u marHutHONH Hampsxeusocts H
BHIGpaHb! TakuM 06pa3oM, uTo NOTOK D BOKDYr eAMHHYHOrO 3apana
B uApKyasuus H BOKPYr €IHHHYHOTO TOKa HMEIOT €IHHHUYHYIO Be«
JUYBHY (B rayccosodl cHCTeMe eIHHMI B 3THX QopMynax ectb 10+

4rn
TNOJTHHTE/ILHEIA MHOXHTeNb 47 W — COOTBETCTBEHHO)

¢urypupyer cxdpoCTb cBeTa B Balxy‘yme‘ c=3- 1010

®opmyaa B cko6Kax OTHOCHTCA K CHMMETPHYHON Hepanuonanu-
aupoBanHoli cHcreme CI'C (nmpuBoguTcsi B TeX Clyyasx, KOraa osa
otanuna or opmyan CH).

§ 20. BsaumoneiicTene 3apRpos

1) 3akon Kynona: cuaa Baaumopedctsus F MeXAy TOUeuHHIMH
sapAfaMH ¢, M @, HaXONSIIMMHCA Ha PacCTOSIHKHH 7 B Cpele ¢
3N1E€KTPHUECKON NPOHHIAEMOCTbIO &,

F= 012 F=9%
4ne’rd er1 )’
2) Hanpsixennocts noas

E=FL
q
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'3). Ceazp. MeXAY Hanpﬂx{eHHOC‘l‘blO H Hﬂnyxuueﬁ sn.ex'rpnqe-

CKOrO MOAA
D=t E

4) Hanpa}xe}mocrb 1o/ TOYEUHOTO 3apsifa M MO/IA BHE PABHO-
MepHo 3apsAKEHHOro mapa

E=—2 (E—__)

Ane’r2 er?

5)° Hanpameﬂﬂocm I0JIsl 3apameunou npsMoi HUTH M noJist BHE

paBHOMEPHO Sapﬂ}KeHHOI'O OHJIHHApPA HA PacCTofAHun 1 OT ero OCH

= 21¢:"r : (E = -e—;-\) ’

‘TAe y-— 3apA eAHHHLb JMHHE HHTH WIH LHARHAPA.
6) HanpsxeHHOCTb NOAA MJOCKOCTH, pasuomepno 3apsKeHHON

€ IUIOTHOCTBIO O,
E—= ( = 279}
25' Y

7) HanpsieHHOCTb NMOAS B IJIOCKOM, UMJIHMHAPHYECKOM H cde-
PHYECKOM KOHAeHcaropax:

(=2

er
4re’r2 er2]’

8) Hanpﬁmenﬂoc'rb nons, cospasaemoro Aunonem (puc. 20-1)
B Touke A Ha paccronﬂau r>l, :

E=_L_ ViT3c0s®® (E=L V143 co_“sze)

rae p q- l——snempuqecxmﬁ MOMEHT zmno.nﬁ -
9) Ecau Hanpasienue munons p o6pasyeT yron «C HampsOKeH-
Hocthlo monst E, 10 Ha aumoas Aeli-
4 CTBYET BpAIMAIOMWHA MOMEHT, paBHHIA

E =

A S Dme'r

e M=Epsina.
v
P ‘ 10) Bo Bcex sanauax, B KOTOPHIX
o NpHpORa HIHINEKTPHKA, OKpYHKawole-
et ro 3apsznl, He yKasaHa, a Takxe JIJs
,/&9 « BO3AYyXa CJAEAyeT NpHHUMATh &=
T =] CI'C, a B cucreme CH
¢ =884.10-2.L
‘ Puc, 20-1, ’ «
o ‘

11) Hpn pememm 3ajav fONe3HO BMeTh B suny( rafinny 11-4, )

B KOTOPOA RaHbL COOTHOIICHHA snex‘rpnqet:xux H MargmTHHX
eAMHUI PA3HBIX CHCTEM eIUHHIL ‘
. O 20-1, Ipa OAMHAKOBLIX 3apslla, HAaXOAAUINXCA HA MaJseHb-
KHX = mlapuKax, OTCTOSIWMX JAPYr OT Apyra Ha paccrossrr 10 ca,
_B3aHUMONIEACTBYIOT B Bosnyxe ¢ cunofi 5-10-* n. Onpemeants Benu-
-mny 3apaloB.

O 20-2. Ha aByx onuuaxosux KanenbKax BOAH HaXOAKTCA MO
OJHOMY JIMIIHEMY 3JeKTPOHY, NpHYEM CHJIa 3JEKTPHUECKOro OTraj-
KHABaHUS KanejeK ypaBHOBEIHHBAET CHAY HX B3aHMHOrO TATOTEHHS.
Kakosn paamycnt Kamnejex?

A 20-3. [IBa Ma/neHbKHX NPOBOAAIIAHX MLIApHKa NOABEIleHbH Ha
IJIMHHBIX HeMpOBOASINHX HHTAX K onHOMY Kpiouky. Illapuku saps-
XKeHBl OJIMHAKOBHIMH 3apsilaMH H HAXOAATCA HAa DACCTOAHHH 5 cu
apyr ot Apyra. Uro nponsomxer nocje Toro, Kax onnu H3 IIapHKOB
pas3paanTh?

O 20-4. Jisa sapsna B BaKyyMe ssanmoneﬁcmym- c raxoﬁ we
cunofi Ha paccrosHuH 11 ca, Kak B CKMBHAape Ha PacCTOSHHH
7,4 cu. OnpeenHTh 3JeKTPHUECKYIO MPOHHIAEMOCTb CKMRHAapa.

A 20-5. [lpa 3apsKeHHHX IUApHKa, NOABEIUICHHHX Ha HHTAX
ONHHAKOBOH JNHHL, ONYCKAIOTCA B KepocHH.- Kakosa nomxna 6HITH
NJOTHOCTL MaTepHana UIAaPHKOB, 9TOOH YroJ PacXoXAEHds Huted
B Bosnyxe H B KepocHHe OblI OfIHH H TOT Xe?

20-6 DNeKTPOH ABHXKETCH B BaKyyMé B foje Hanpaxeano-

cteio 10 --c-;, HanpaBieHHOM BepTHKaNbHO BHH3. a) [ae BOAH3M

9/J1eKTPOHA Hanpmxe‘HHocm MoJIS paBHA HYJIO? 6) CxopocTb 9Jaek-

TPOHa B BepxHell TOuUKe ero TpaeKTopHu 2. 10’ i KaxoB pamuyc

KPHBH3HB TDAeKTODHH B 3TO# TOUKe?

A 20-7. OnpefienTs NOJOXeHHe TOYKH, B KOTODOH - HanpAmen-
HOCTb p&BHa HYAI0 BO/M3M ABYX HEOAHHAKOBBIX 3apAROB 1 H (g,
HaXOXAIUXCH Ha paccrosiHuu [. PaccMOTperb cyyan: a) OfHOMMeH-
HHIX 3apsAfioB; 6) pasHOMMEHHHIX 3apAJO0B.

O 20-8, OnpefenuTs HanpsiKEHHOCTb NOJAA B UEHTpe wectH-
YrobHHKa CO CTOPOHOM @, MO BepUIHHAM KOTOPOro PacnOnOMKeHL:
a) WeCTb PaBHHX ONHOHMEHHHIX 3aps-

noB ¢; 6) TPH TOJOKHTEJbHHX H TpH : c
OTpHIATEJbHHX PAaBHHIX 3apsia. "~

A 20-9, TlpunAMas NPOTOH H SJEKT- / N
POH, H3 KOTOPHX COCTOHT &TOM BOJOpPO- \

Ha paccrosinuu 5-10-° cm, nafith Hanps-

Ra, 3a TOueyHble 3apAAbl, HaXOAALIHECH / _
& @
KEHHOCTb mosA B Toukax B u C, orcros-

UIHX Ha TAKOM Xe PACCTOHMH OT Mpo- \ ,
TOHA, KAK M S/EKTPOH, H DAaclONOXeR- -~ N P
HbXX, KaKk NMOKas3aHo Ha pHcyHxe 20-2. -

A 20-10. Monexyny BOABI  MOXHO ‘Puc. 20-2.



paccmanuBarb Kak zmno.nb, anexrpuqecxnu MOMEHT Koroporo pa-
sed 1,85-10-18CI'C. -

~a) Ilpunumas, 4To 3TOT AHUIOJb COCTaBJEH nonommeanmM H
OTPHIIATE/NIbHBIM  3apsilaMH, DaBHBIMH 3apany aneKTpoua HalTH
JLJHHY JHIOJS, ‘

6) Omnpegenuts HaHpﬂ}KeHHOCTb HOJI, CO3[aHHOI'O zmnoneM Ha
paccrosauuu 3-10~7 cm OT CepeAMHBI AUMNOJS B TOUKe, JEXKalled Ha
IIPOJOJIKEHHH AHMIONSA, U B TOUKe, Jexallel Ha MePNEHIHKY/IsApe K
IUTIONIO.

8) MoneKyaa BOAB ¥ HOH BOAODPOAA 'HaxoAATCA Ha paccrosinuu
- 8-10~7 ¢u. Onpepenutb HauboJbluee .M HaWMEHplIee 3HAYEHHS CH-
Jbl B3aUMOJEHCTBHSA “MOJIEKYJIB ¢ MOHOM H BpalllaiolLero MOMEHTa,
'AeHCTBYIOINEro Ha MOJIEKYJTy M Ha . CHCTEMY MOJeKYJa — HOH.

O 20-11. a) Onpexenuts CHIY B3aHMOACHCTBHS ABYX MOaeKyx
NapoB BOJbI, JHUIIOJNH KOTOPHLIX COCTAB/AIOT NPOROJIKEHHE ONHH JPY-
roro. DJEKTPHUECKHI MOMEHT AUMOJsA BoAbl pased 1,85:10-18 CI'C.
Moutekyabl OTAa/MeHBl APYr OT Ipyra Ha paccTOfHHe 107 cm.

6) Crenarh npubausHTe/bHBIA MoOAcUeT pabOTH, KOTOPYIO HYX-
HO NMPOH3BECTH, YTOOH OTAA/HTh APYr OT Apyra MOJEKYJbl BOAH OT
paccrosiuusi 4-10~8 cu (OpHMepHO HAa TaKOM PAaCCTOSHHH HaXONAT-
Csi MOJEKY/Jbl B BOAEe KOMHATHOH TeMmmepaType) MO pPacCCTOSHHA,
Ha KOTOPOM: CH/JIbl B3aHMOAEHCTBHA THMOJEH BOALI HCUe3awlle Ma-
Al (map).

8) Kaxkywo pabory HyxHO nponsaecm 4TOGHI omanmb ApYT OT
Apyra BCe MOJIEKY/bl BOAsl B 1 cud KomHaTHOA BOABI? CpaBHHTH C
BHYTPEHHEHR TenJIoToH napooﬁpasosa}mﬁ BOJbl - KOMHATHOH " TeMme-

par
E!p?o 12. Ha pucyHKe 20-3 noxasaHsl jBa OAHHAKOBBIX mmona
(p), DACMONONKEHHBIX B3aHMHO MEPNEHAHKYASPHO Ha PACCTOSHHH
r»l Kakosbl Bpamaiomue MOMeHTH, AeHCTBYIOIIHE HA RUROIL A,
Ha AUMO/b B u Ha BCIO CHCTEMY B uenom?
O 20-13. HanpsKeHHOCTb = 3JIEKTPHYECKOro MOJs
- "3eMJH  OKOJIO MOBEPXHOCTH B CPefHEM. paBHA

‘4 - —130 -;—.Kaxoﬁ sapaj umena 6ol 3emJd, ecad OH

HaMpSKEHHOCTb OKOJIO BCEH ee TNOBepXHOCTH OXHO-
BpeMeHHO uMena 3Ty BeAHUMHY?

O 20-14. Ha paccrosanun 4 um OT nPAMOH MPOBO-
noKu paunofi 150 cm, HA KOTOpOH paBHOMEpPHO pac-

psigom — 1,67 10-16 x. Onpegenuts cuay, AeicTBYIO-
Y0 HA NbUTHHKY.

; A 20-15, Kounencarop, cocTofmuit M3 IMIACTHH,
L . pagje/leHHbIX BO3AYIUHMIM MPOMEXYTKOM, 3apANeH
4+ = B moMelieH B COCyA. 3aTeM B COCYA HANMBAIOT Kepo-
8. - cnH. Kak MeHsieTcfl NpH STOM HamnpsKEHHOCTb U HH-
‘ ' RYKUHS - SJEKTPHYECKOrO MOJIA B cnenyroumx cny
Puc, 20-3.  HasAX:

9

91 - npenenen sapsap 2-10-7 x, HAXOAMTCS TBIIMHKA C -3

“a)'Bo spems: Ha.nusamm KepOCHHa Komlei{camp OTCOenuHeH or

5 ncrouuuxa HampsixKeHHs? -

6) Bo spems Hanupanus Kepocuua Konnencarop npucoezmueﬂ
K’ ncroqﬂnxy NOCTOAHHOrO HAmpsKeHus?
‘£-20-16. [IBe miockue MAACTHHKHM niaomansio 200 cm?, 'sa-

- PAXKEHHHE PABHHIMH 3apANaM, NPUTATHBAIOTCH, HAXOLSICh B KEpo«
“cuHe, ¢ cuaoit 2,5-10-2 4. Pacerosnye Mexy IIaCTHHKaMH CTOMb

MaJjio, YTO HaNpSAKEHHOCTb MOJIA MOXKHO PacCCYHTHIBAThL TO. popMyJe
LS GeCKOHEUHBIX niockocrelr. Onpefenntb: d) HaxofsllHecs Ha
HHX 3apsafgsl; 6) ‘HHAYKUHUIO NOJNS B KepOCHHE.

O 20-17. e -‘onuHaKOBble TJIACTHHKH 3apaiKeHHl paBHbuvm on-
HOHMEHHBIMH 3apAfaMH, NPHYEM PACCTORHHE MEXAY HUMH 'TdK Ma-
JIO, 9TO HaNpAXKEHHOCTh NMOJMA MEXAY HUMH MOXKHO NPHHATHL PaBHOMH
Hymo. Kax n3MeHHTCs cuma B3aUMOJSHCTBHA MEXIY nnacmH‘KaMH.
€C/M. MPOCTPAHCTBO MEKAY HHMH 3aTONHUTL JKUAKHM zmanex'rpnxom
c npomuaemocrbxo e?

A 20-18. Onpegenntsb pa60'ry pasABHFaHI/lﬂ Ha pa;cro;mne
3 cm gByx naacrudok (200 cm?) NJI0CKOTO KonneﬂcaTopa, 3apsKen-
HbIX-|—2 10-7ku —2.10-7 .

A 20-19, Toukuil  CTepxXeHpb paBHomepHo 3apsikeH 3apsaoM
g=60 en. sapana CI'C. Onpeue.un'rb HanpsKeHHOCTb B TOYKe, OT-
crosimiefi OT KOHUOB CTepxHsA Wa paccrosunn R=20 cm, a or ce-
pPeaMHH CTEepXKHSA Ha paccrosHun Ro=15 cm.

O 20-20. Koabuo pamuycoM R=D5 cu n3 - ToHKOR nposonoxm
pasHoMepHO sapsxkeno 50 en. 3apsaa CI'C. Onpepesnnts: a) Ha-
NPAKEHHOCTb TOJA B HEeHTPe KOJAbLa; 6) HaNpPAKEHHOCTb B TOYKE,

Haxoasuedca Ha NepHeHAHKYAApe K IVIOCKOCTH KOJbUa, Bo'c'craBneH-

HOM M3 LEHTPa KOJbLA, H OTCTOAUIEA OT HEro Ha paccTOSHUH
h=10 cu; B) MaKCHMaJlele HaNPSKEHHOCTD Ha 3TOM nepnemmxy-
asape. o
pD 20-21. ‘Kpyraas nacTHHKA pajiHycoM a 8 cm paBioMep-
HO 3apmxeﬂa 3/IEKTPHYECTBOM C INIOTHOCTbIO 6= 5 en. sapana CI‘C
Ha 1 cm2 '

a) Onpeaenutb HanpAXKEHHOCTb NOAA B TOYKe, NexKallled Ha pac-
CTOAHHH b=6 cM OT NNACTHHKM HA NEPHEHAMKYJASApPE K MJIOCKOCTH
NJIaCTHHKH, NPOXOJALIEM Yepe3 ee TeOMeTPHYECKHA WeHTp.

6) HoxasaTb yTo mosydYeHnasi ¢opmyna nepexonur B Qopmyny
HaANpsKEHHOCTH ~ Moasi  GEeCKOHeYHOR  3apsKEHHOH  MJIOCKOCTH
(E=2 no), eciu b0, v B q)opmy.ny ansi Hal'lpﬁ}KeHHOCTH noas
TOYEYHOTO 3apsana, ecan b>a.

0O 20-22. IlmockocTh PaBHOMEpPHO 3apsaXKeHa snem‘puqecmom
C MJOTHOCTHIO ¢. B cepefHHe NJIOCKOCTH HMeeTcs KpPYymoe OTBep-
CTHE, PajHyC KOTOPOro @ Mal 7O CPaBHEHHIO C PasMepaMH MJIOCKO-

‘cru. HafiTi HanpsixeHHOCTb NMOJIA B TOUKe, JeKalledl Ha NMepneHau-

KyJasape K INIOCKOCTH, l'lpOXOllﬂlHeM yepe3 UECHTP OTBEPCTHA HaA. pac-

"CTOSIHHH b OT IJIOCKOCTH.

Ykasanm e Pewnts 9Ty sajauy mocie Sajauu 20-21
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O 20-23. I'Io.nyc(pepa PaBHOMEpHO' 3apmxena snexfpnqecmom,
npHYeM Ha €AHHHIE NMOBEPXHOCTH HAXOAHUTCH:3apAl ©. Onpenenmb
HanpsXKEHHOCTb NOJA B UICHTPe HOYCHEpH..

O 20-24. Merannuyeckn#i map paanycom 2 -cm oxpyx(en che-

pH'-Iecxou MeTanandeckoR O60NOYKOH pandycoM 4 ¢, KOHUEHTpHYe: .
ckofl ¢ mapoM. Ha wape Haxoaurca sapan +2- 10~ X, Ha ofonoy- .

Ke'— sapall —4-10-8 k. OnpefenuTh HaNpsKEHHOCTH NOAA Ha pac-
cTofAHBH: a) 3 cm ¥ 6) 5 cm OT ueHTpa wapa.

O 20-25. Tlnockuit cnoft gusnektpuka (e=2 CI'C) rtonumuuo#
0.5 cu paBHOMepHO 3apseHn s/MexTpHuecTBOM, mpuieM 1 cu® cios
umeer sapan 0,8 CI'C. KakoBa HanpsukeHHOCTh NoJisi: a) B cepe-
RuHe cnos? 6) BHYTpH cnos Ha paccrosuuu 0,1 cm or TIOBEpXHO-
'CTH? B) BHe cJ0dA?

O 20-26. Iﬂapmc (R=2 cm), cnenaHnufil H3 AHIIEKTPHKa, 8a-
psixen sJaeKTpHUeCTBOM. ¢ o6bemHOfi maortHoctvio 0,7 CI'C. Kakosa
Hal‘Ipﬂ)KEHHOCTb noJIA Ha pPacCTOSHHA 3 CM OT WEHTpa mapa?

A 20-27. Havepturs  (NpuMepHO) _rpaduka, foKasHBanmze,
KaK MEHAETCSH HANPAMEHHOCTh NOAs B 3aBHCPIMOCTH or paccmnum
B CJAEAYIOUWIUX" Caydasgx: 4

a) Tlone aByx naockoecTed, sapﬁmenuux HPOTHBOI‘IOJ!O)KHHMH
sapajaMH  {nAOCKH#H Kounencarop) ITo ocu a6cuucc — paccrod-
HHA X OT KaKofA-1H6O TOYKH cjeBa OT TIOCKOFO KOHAeHCaTOpa, OT-
CUHTHIBaeMEle BMNPABO.

6) llone codepuueckoro xonneﬂcaropa paauycamu R, u Rs.
BuyTpenuusi map 3apsken HOJIO}KHTEJII:HO ﬂo ocH aﬁcxmcc-— pac-
CTOSIHHS r OT ‘UEHTpA.

8) Tloae caos nnanexrpaxa. sapnmeﬂuom ¢ MOCTOSHHOR 06BEM-

Bo#i nuortHoctelo. ITo ocm abemuec — paccrodaHus ot - xaxon—.nudo
TOUKH CJIeBa OT CJIOfl, OTCYHTHIBAEMbIE BNP&EBO.

r) Ilone wmapa W3 AHINEKTPHKA, 3apAKEHHOrO C NOCTOSHHOM
061eMHO - IIOTHOCTBIO. Ho ocu aﬁcuucc-—pacc'roaﬂne OT UeHTpa
mapa. :

§ 2. nonﬂuuan

1) Paéora nepema sapfw.a 98 snex’rpaqecxou noae U3 TOUKH
1 B Towky 2 -
A= qU

rie U— pa3nocTh NOTeHNHANOB MeXAY Toukamu I B 2,
2) Hal‘lpﬁ}!(el-lHOCTb KaK rpazmem' NOoTeHNnHaxa

U—-—jE dn ( "=—:'7;q)'

L]

3} Ho'rennnan NoAs TOYEYHOro 3apsiaa M noas nﬂe paBHomepHo

3apAMEHHOTO" mapé
N B JPR A
T 4ne' R (U GR)‘

Fpy HanHUHA MHOFHX TOUCYHHIX 3apPSIO0B S

U—E 4rs’ R (U =/2j‘ci ) '

4) Pasnoc'rb TIOTEHIHAJIOB (Hanpﬂmeune) B TJAOCKOM,’ lmnnﬂnpn-
qecKoM H chepHYECKOM KOHAEHCATOpaX: -  ———— ===

O 21-1. Hauepruts pacno.rlox(eﬂue SKBHBOTeHD;HaJIbelx fo-

BEPXHOCTEH B CaAyYasix CJACAYIOMHX Mojei:

a) OpHa nposoAsuias MIOCKOCTh CHaGxXeHa ocrpnem (puc. 21-1),
leyraa TUIOCKOCTb PAaCHONOXKEHa MapasienbHo ed. ‘

6) Mexay apyMsa napajviesbHHIMH TMPOBOASIIHMH IJIOCKOCTAMHU
NoMeUIeH He3apsi:xKeHHBU MpoBoAsmni mapuk (puc, 21-2).

B) HsonmpoBaHHbfi 3apsXeHHLIA Wap COCABHEH nponommxom

- co cTepxHeM 3sektpockona (puc. 21-3). -

Bo Bcex cayyasx OIHO H3 TEJ HMEET HOTEHUHaN HyJdb (3aseMJe-:
HO), a japyroe — noreHunan 400 s. Tpe6Gyercsi HauepTHTb IKBHNO-
TEHHUaJIbHbie HOBEPXHOCTH,: coome'rcrnyxomne norennnanam - 100,
200 u 300 s.

- O 21-2. a) Moryt AR cn.nonue JIAHUH 3nempmecxom noas (s

TOl ero “wacrH, Iie. OTCYTCTBYIOT; 3/eKTPHUECKHe 3apiiH H TAe Ha-
ApPSIKEHHOCTH MOAA. He paBHa HYJIO) TiepeceKaThCsi MeXAY coboii?
6) nepecekaTbCd HJIH CONPHKAacCaTbCH SKBHNOTEHUHAABLHHE NMOBEpPX-
HOCTH (COOTBETCTBYIOIHHE Pa3/IHUHHIM MOTEHRHUasaM)?

A 21-3. TlpunumMas NONOKeHHE, YTO B SJACKTPHUECKOM MHOAE pa-

. -60Ta MepeABHMKEHHN 3apflla NO 3aMKHYTOMY NMOJIO paBHa HYyJIo, 3a

HCXOAHOE, BLIBECTH H3 HErc CAeAyoiHe CleACTBHA:
a) Ecam cmaosuie JHHHH NpsMile H Hapajiefibhbl MeXAY co6oii,

400 8

400§ O
| N M
Puc. 211, - Puc 2120 Puc. 21-3.
- : . 0



TO TYCTOTa  MX pacnonomeﬂun ncwny nocmmma
(T. €..mosie ‘GAHOPOMHOY. | : LR
‘ 6) Ecau :cujoBbi€ JIHHHPI npencramme nyrn
KOHLeHTPHYECKUX OKPYKHOCTEH, TO. HANPAKEHHOCTh
noJs- ‘06paTHO NPONOPUHOHA/IbHA . Paguycy: Kpyra
H He MEHsercsl MPH NEePelBHKEHHH, BIOJb" cpmoaoﬁ
JUHHH. . ¢
A 21-4, Ha pucyHke 21-4 uao6pameﬂ «cyaTan»
LJsi  ONbITOB IO 3/eKTpocraTHke. [Ipu. sapsxenuu
cyaTana GyMaxHEe JIEHTH pacrnoJaraloTcd, Kak mHo-
_ Ka3aHo -Ha PHCYHKE, T. €. HX PaCNoJOXKeHHe COOTBET-
.+ CTBYET CHJOBHIM JHHMSAM MOASA 3apsiKeHHOro 1liapa.
- Mexny. Téem GyMaKHble JIEHTH MOXHQO paccMaTpH-
BaTh KaK NPOBOJHHKH, 8 HX NMOBEPXHOCTH KaK IKBH-
NoTeHIHaIbHble OBEPXHOCTH. BuiAcCHATL CYyTb Aena.
A 21-5. OHepruio  OTAEGNbHBIX = YacTHIl  4acro
BbIpAXKaloT B 3JIEKTPOH-BoJbTax (36).1 38 coorper-
CTByeT paboTe SNEKTPHYECKHX CHJI .IPH NEPeMellleHHH 3JIeKTPOHA
MEeXAY TOYKaMH, NOTeHLHaJbl KOTOprX pasnmca Ha -1 &. Bmpa-
' -3MTb B 3JIEKTPOH-BOJIBTAX:

a) SHEPTHIO SJIEKTPOHA, JeTALIero Co 'CKOPOCTbIO 108 2% R

‘Prc. 21-4.

‘6) CpeNHiol 3HEPruio nocryna‘re.nbnoro JABHXKEHHS = MOJIEKYJIbI
npu 0°C;

'B) pasHOCTb cpenHeH SHeprui Mo.neKny BOJSIHOTO Napa U BOALI
npu 17,2°C; \

JT) pa60Ty ynaneﬂuﬁ MOJIEKlebI asora c IIOBerHOCTPl 3eMJm B

6ECKOHEHHOCTb.

O 21-6. CKOMBLKO 31€KTPOHOB. conepmm‘ aap;ux Ille!PlHKPI Mac-
coit 10-1! g, ec/ii.OHA yHEepKUBAETCS B PABHOBECHH B ILTOCKOM, KOH-
AeHCaTope C pPACCTOSTHHEM MeXJYy NJIacTHHaMu 5 mm,. Sapﬂ)KeHHbIMPI
RO Da3HOCTH TMOTeHLHAJOB 76,5 6?

A 21-7. Mexay - AByMS - IIOCKHMH i TapaJieIbHBIMH Bepmxa.nb-
NHIMH NIACTHHKaMH, oTcTosiiuMu Ha 0,5 cm, paBHOMepHO mnapaer
kaneabka (m=10-9 ¢). [Ipn HanoOXeHHH Ha NJIACTHHKH DPa3HOCTH
‘norexnunasos U=400 6 Kanenska napaer nmoj yrioM 7°25" k pep-
tikaan. Tlpenronaras, 4T0 CKOPOCTh KameJbKH NPONOPUHOHAIbHA
meficTBYIOLleH  Ha - Hee CHJe, ONPENeNHTh HAXOAAWHACA Ha Hef
sapsn.

A 21-8. [Ise naacTuHkH (S=2 6M2) HaXO#ATCA B Kepocm-xe Ha.

paccrosuuu d=4 mm npyr or apyra. C xkako#t cuiIo#l oHH B3auMo-
eﬁcr55ylo'r eclH  OHH  3apsKeHBl 110 pasnocm NOTEHLH OB
U=150 g? -

O 21-9.. B xaxom cnyqae cuaa Baanmonencrnnﬂ IBYX 3apAXKEH-
HBIX NJIACTHHOK: @) MpPAMO NpPONOpPUHOHAJBHA SJIEKTPHUYECKOHR Npo-
HULLAEMOCTH cpelnl? 6) 06paTHO mponopuHoHanbHa ei?

O.21-10, Illapuk, ~pazmyc KOTOPOro . paBeH 1 cm, 3apameH

=10 CI'C. Haueptutb B HaTypaibHYyI0 = BEJHUHHY CEYeHMS 9K-

100

20-24.

Bnnmemmanwux NOBepXHOCTER; COOTBETCTBYIO- 4 D, B8
mux norennuanam 10, 8, 6, 4-n 2-CI'C, nnocko- T
o

CTBIO, NPOXOAfIIeN uepes HeHTp mapa. -« ! r; o
-+ O 21<11,‘Onpenenuts  pabory” - 3JEKTpHYR- g

_--‘.-‘_-

CKHX "CWJl  IpH- ‘mepeHecenun sapsaga =3 CI'C:

~a) "3 touku:A B Touky B (puc. 21-5) u 6) us ‘T‘T

toukd C B TOYKY D, ecnu r=6 cM, =8 cm, qi=
=-4-10 CI'C'# go=—10 en. 3apsapga CIC.
Te xe BONpOCH npu ql.-qz—-lO en. 3apﬂ-
na CIC. ’
A 12 Mo BepmnHam HpaBHJ'IbHOl'O mecmyronbﬂuxa co
CTOPOHOW'S C# paCIIONOKeHH paBHble TOUeyHble sapsab 6,6-10-° k.

Prc. 215.

‘a) ‘QnpefennTs paboTy SJEKTPHUECKHX CHJI MpH- MEPEHeCeHHH 3a-

pana 3,3:10~° k w3 ‘meATpa IIECTHYTOJLHHKA B  CEPEMHY OXHOM
u3 ero. cropon. 6) Uemy pasna sra pabora, ecnu 3apsiabl PaBHbl
Mexay cobo#i no a6CoNIOTHOMH - BeJIHYHHe, “HO cocemme 3apsab
npomaononomnm no 3HaKy?

& 21-13. Kosbuo pagnycom R=5 cm us  ToHKOM npoaonoxm
paBHOMepHO 3apsixeHo sapagom ¢=>50 CI'C. a) Onpeneauts nore- -
UHaJ TOYKH, NEXalled Ha NepNeHuKy/APEe K MIOCKOCTH KOJIblia, KaK
GyHKIHIO paccTOsiHHA A TOUKH OT MIOCKOCTH Koabua. 6) Hafith na-
NpAKEHHOCTh KaK FpafHeHT mnoTennnata. B) ONpefeiurs NoTeH-
LHam H HaTPSKEHHOCTb B LEHTpPe KoJibHa H npy-h=10 cx. Cpanfm'rb
c peayanaTOM sanaun 20-20.

‘0 21-14. B 3anaue 20-21 onpenenauts NOTeHIHAT KaK (pyrm-
UHMIO PACCTOAHUA b U BEIYHCNHTH nanpmxeunocn Kak Tpajuent fio-
TeHLHaNa.

O 21-15. Bmaecm cbopmyny st no*renuuana NOJsA - 3apAKeH-
HOTO NPOBOAANIEr0 LIapa, pacCMaTpuBas NMOTeHUHAJ  KaK CyMMY TO-
TEHIMAJIOB 3apAJOB Ha OTAS/NBHBIX MeCTaX Wlapa: a) AN TOYKH, Je-
xKauied Ha mape;- ‘6) ‘A TOUKH BHYTpH' Wapa; B) AN TOYKH BHE
wapa.

gl 21-16. Haveptuts npumepHble rpaduki 3aBHCHMOCTH MOTEH-
UMajia TOYKH MONSA OT PACCTOSHHA BO BCeX caydasx sagauum 20-27.
TMotenuuan Toukn, cryXamlefi HauauoM OTCYeTa paCCTOHHHﬂ npu-
HATBH PaBHBIM HYJHO.

A 21-17. Onpenenuts noremmanbx TOYEK, HAXOAAUMXCA Ha
paccToAxusax 3 U 5 cm OT UeHTpa IIapa, ONHCAHHOrO B 3agaue

O 21-18. Pa3noCTh NOTEHLUAJNOB MEXAY INUHHBIMHU KOAKCHAMb-
HbiMa - uuaunapamd  (Ry=3 c¢u u Ry=10 cm), sapsakeHHbIMH
pPaBHBIMH - pa3HOMMEHHBIMH 3apamamyu, paBHa U=450 s. Ompepe-
JUTH: 8) 8apaj Ha eAHHHIE AJMHHBE UWIMHAPOB; 6) NJIOTHOCThL 3apf-
0B 'Ha KaXJI0M LHHJUHADE; B) HANPAXKEHHOCTb BOJH3IHN MOBEPXHOCTH
BHYTPEHHEr0 UM/IMHADPA, HA CepellMHe PaCCTOSHAA MEXAY LHARApa-
MH U BONH3H NMOBEPXHOCTH BHEIIHEro LMJIMHApA.

O 21-19. HakanenHaa HHTb paluONaMNbl HCMYCKaeT 3JEKTPO- .
HBHl, KOTOpBle MOA AeficTBHEM 3/eKTPHYECKOro Moas ycxopem{o ‘JiBH-
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HKYTCA K UHIMHAPY, MO OCH KOTOPOro HaTauyra' Hats. Lluanupp u
HHTH CHENAHB H3 ONHOIO ¥ TOrO XKeé-Meramia. Mx ‘Zuamerps pasrbl
coorserctBeHHO 10 u 0,1 mm: Hanpsxenue MexAy HHIHHADOM H
nuTeio pasHo 91 6. Haqa.nbnaa CKOPOCTD 3JIEKTPOHOB Mana. Omnpe-
[eNUTh YCKOpeHHue M CKOPOCTh s.uempoaoa B TOUKe, -orcronied oT
HUTH Ha pacCTosHHH 3,5 ma. :

A 21-20. Ha nuockui Bosnymﬂbm Koﬂneﬂcamp ‘C TO/HIHHOR
BO3AYWHOro cnos 1,5 cx nonaercs Hanpsixenne 39 we. Byser an npo-
oyt Kor-mencaTop, €C/IH mpeflentHas Hanpﬂ)KEHHOCTb B BO3NYXe paB-

Ha 30 --? Byner 21 NpOGHT KOHJIeHCaTop, ec.zm BHYTpb €r0 BBECTH

napaJmeJIbHO creﬂxam CTEKNAHHYIO nnacmﬂxy ronmuuoﬂ 0,3 cw
Ipenencuan HanpﬂmeHHOCTb s CTeKJa 100—

A 21-21. llunuHapuYuecKHl KOHAEHCAaTOp HMeeT [Ba JHSJeK-
TPHKa C SJOKTPHYECKHMH NPOHHLAEMOCTAMH € H 83 U C HpeJeabHH-
MH HanpsokeHHocTAMH E; m E;. Uro6n HanbGosee panHORANbLHO HC-
NO/Mb30BaTb MAaTepHal, KeNaTeJbHO, YTOOH HanNpAXKeHHOCTH NOAf
HOCTHraja JHAYEHUs, COOTBETCTBYIOLIEro Mpo6oio B OGOHX RHIMEK-
TpHKax. oxHospemenHo. [Tpy KakoM COOTHOINEHHH MEXAY paAnyca-
MH OHJAHAPOB AMIJNEKTPHKOB 3TO GylneT HMETb MecTo?

0O 21-22, a) Luausaprueckudl KoHAEHCAaTOpP HMeeT JABa  CJ0A
ausnekTpHkoB. I[lepsuifi  cnofi — Gymara, NPONHTAHHA® JaKOM
(ey=4 CIC), ero puyrpeHunfi paguyc ri=2 M, BHEINIHUNA
re=23 cm. Bropoit caoh — crexanunufi (eg=7 CIC, r2=23 cx,
r3=2,5 cm). Tne Gyner npoGHT KOHAEHCATOD, €C/IH HAOPSIKEHHe TO-
CTEMEHHO NOBLIIATE: B 6yMdre unu crekie? Ipu KakoM Hanmpsxke-
HHA Umax GyZeTr npoGHT Kormeﬂcamp? ITpenensan Hai‘lpﬁ)KEHHOCTb

ans 6yMaru Emay =120 — o @ A CTeKna Egma,=100————

6) Pemnth Ty Xe samauy AN Cayuas o6paTHoro pacnosnoxe-
HHSl CJOEB JWSNEKTPHKOB (BHYTPH CTEKJO TOMMIMHON 2 mM, CHa-
pyxm GyMara, nponuTaHHAs JaKOM, TOJNWUHOA ‘3’ mMM).

0 21-28. Mexny asyms IIJIHHHHMH napanfieibHHIMK npoao.no- :

xamd NPOTAHYTHIMH Ha paccrosHuu /=15 cu Apyr or apyra, non-

epKUBaeTCs pasHocTh Motexnuanos U =1500-8. Pazuyc NpoBOMOK

r=1 su. OnpeneanTs HANPSKEHHOCT NOJA; &) B TOYKe, exatled
Ha CepelUHe PACCTOAHHA MEXIY npononoxauﬂ, 6) B TouKe, OTCTOA-
mef OT OAHOMA U3 NPOBOJIOK Ha paccmﬂmm Rl— 0 o, oT npyroﬂ Ha
paccrosHun Rp=25 cM.

A 21-24, Croft  uanekTpHKa To.numnon d==5 CM PaBHOMEPHO
sapaxeH ¢ o6beMHON mroTHocrslo p=0,02 CT'C. Haftn pasuocts
r(loreguéilg.ét;a MEeXIy MOBEPXHOCTHIO . C/I0f ¥ €ro cepezmﬂoﬁ

=

A°21-25. B saxyyMe pacndaomeﬂu Kak noka3aHo Ha pucyn-
‘xe 21-6, npa umaunnpa A ' B, Uuauunp B wuMeer BHCORHA mosio-
mme.nbnmﬁ noTeHuuan; notennuan nuauuipa A GAHSOK K HyJIO.
BHYTpH LHMAHHApDA NeTAT PACXONAMHEMCA MYYKOM SJEKTPoHH. Kak
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 me# vuepes OChb KOHACHCATOpA.

-neficTByeT Ha JeTAIlMe 3JEKTPO= . .. - 4 ~ 8
HBI anempnqecxoe none Mexmy T

gununzpamu A u B » 'éi

4 21-286. Snex'rpon, _3HepTHH
KOTOPOr0 COOTBETCTBYET pasHO-
ctu moreunuanos U, nomapaer
B BaKkyyMe B HOJe LHJIHHApHYE-
CKOro KOHJeHCaTopa (paauychi :
BunuHApoB R, u Rg); Hanpamde- . . . :
HHEe CKODOCTH 3JIEKTPOH2 B Ha- ‘ +
YanLHEBIT  MOMEHT IepHeHANKY- " ‘
JASIPHO K MJIOCKOCTH,: NPOXORS-~

S .- ——- -

IIpr kakom Hanpsxennn (U)
MeXAy o0KJaJKaMK KOHAEHEaTO-
pa sJsiekTpoH 6yder JieTeTb BHYT- P
pH KoHJAeHcaTopa IO oxpyxmo- . Puc. 217,
CTH? . S Lo
4 21-27. Yskpm AOTOK 3/JIEKTPOHOB. B BaKyyMe MpoJeraer

~ CKBO3b IJIOCKH T KOHAECHCATOp NapaJdRABHO ero. naacTHHKaM

(pue. 21- 7) M. 3aCTaB/sieT CBETHTHCH - QiIyOpeCUHPYIONIHA 3KpaH,
OTCTORIMA OT KOHWA KOHAeHcaTopa Ha paccrosunn [=15 cx. [lpu
HaROXCHUH Ha KOHAeHcaTop Hampsxenns U=50 & cpersumleecs
NATHO Ha 3KpaHe CMemlaetcda Ha S=21 mas. Paccrosmne mexnay
niaCTHHKaMM KouaeHcaropa d=18 mmu; anuea Rompencaropa b=
=6 cm. Onpemenntb CKOPOCThL 3JIEKTPOHA.

A 21-28. [loToK S/MEKTPOHOB, TMOJYYHBIHHX CBOKO CKOPOCTH NOA
neficteveM Hanpsikenus, pasnoro U;=5000 @, maeraer B cepenu-
HY MeXXy DNAaCTHHKaMH IJIOCKoro xomaencaropa. Kakoe camoe
MeHbllee HanpaiKenHe HYXKHO HAMOXHTb Ha KOHZEHCATOp, 4TOGH!
3/eKTPOHBl HE BbLIETAJIH M3 HEro, ec/ii pasMepnl KOHAEHCaTOpa
TAKOBBI: AJHHA KOHZeHcaTopa b=-5 CM; paccwosmne M&)K)l)’ nra«
crHHKaMB d=1 cu?

0O 21-29. dnekrpoH, namxyumﬁcu co CKOpOCTbIO vo=40 000 )

BJ€TaeT B MPOCTPAHCTBC MEXAY  RBYMSA naacTHHKaMi. Jdadua’
IAACTHHOK . KOHAEHcaTopa b=6 cM; paccrosHHe MeXJAy NJIACTHH-
kaMy d=05 cx. Ha KoHAeHCATOp HaNOXKeHO HanpsAXeHHe
U=40 6. Ha cKORBKO YBENMUYHUTCH CKOPOCTH /IEKTPOHA HO BHIXOsE
ero H3 KOHAEHCATOpa MO CPABHEHHIO ¢ HAYaJbHOH?

§ 22. llpoaonnnnn B amurpuueexoni lioilc

Cwm. nBeennst K § 20 u 21,
O 22-1. Yernipe NpoBoAsiIke. NIACTHHKH pacno.nomeuu, KaK no-’
Ka3aHo Ha pHucynke 22-1, na alJIeNIbHO APYr APYTY Ha PaBHBIX pac-
croauusx. IlnacTuuky pacnosioXKeHH Ha paccrosanur d, 3a-
paxeHn J0 uanpameﬂm U nocie qero OTCOC/HHEHHN OT HCTOY-
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ACDB Huxaﬂﬂanpﬁx{enna. l'l.nac'rmmn C'n D ne 3aps-

o+ 1 |-~ [eHHL
;- ' "a) Kakoso Hanpmxe}me ‘MexAy: A n C CuD,
D n B? KaxoBa HanpsXeHHOCTb .NOAS B’ HpOCTpaH-
/CTBaX. MEXKAY MJIACTUHKAMHU?:
~~ 6) Te ke BONpOCH, TMOC/IE TOr0 Kax rmacmﬂ-
"ku Cu D CORUHSAIOTCH IlpOBOJlHPIKOM U BHOBb
' paspenuHSIOTCS.
Puc. 29-1. ..: B) Te xe Bonpoch, eciH mocie MaHHIIyJIHHHH
ONMHCaHHBIX B TMyHKTe 6),.naactuiku A n B coenu-
'HAIOTCA NPOBOJAHHKOM M BHOBb PadbefMHAIOTCH.

: r) Kak u3meHs10TCSA OTBETH Ha BOMNpoCH. X), 6)
B n) ecaM NPY NepBhIX ABYX NOAOKeHHAX nuacTukn A u B Gyayr
NOJJlePKUBAThCS . TIPH- NOCTOSHHOM: HAaNpSKEHWH, @ NPH TPeTbeM
NoJ0XKEHHH 6yAyT cHauala OTK/IOUEHH . OT HCTOYHMKA HanpsKe-
HHEA W JIHIIL MOTOM COEAMHEHBl MPOBOLHHKOM?

O 22-2, Merajsinyeckoe. Teso. MOMEILIEHT  MEXAY MNJACTHHKAMH
3apAKEHHOrO IJIOCKOro BO3NYIIHOTO KoHAeHcaTtopa. Ha moeepxHo-
CTH | Tesa: 06pasyioTcs BCAENCTBHE SJIEKTPH3aUUH -Yepe3 BJIHAHHE
NOJIOKHUTEALHBIH o -OTpUnaTenbHbl 3apanbl, [locie artoro npo-
CTPAHCTBO MeXAy .MJIACTHHKAMH .3aTNONHAETCH KepocuHOM. Hame-

HAeTCA Jii BeJHYHHA HaBEAEHHBIX Ha Teje 3apsigoB B Cayvasix:

a) '3apsAl KOHJEHCATOpa OCTaeTcsi HeH3MeHHbIM? 0) HanpsiKeHue
Ha KOHJeHCATOPe MNOAAepKHBAETCH HEH3MEHHBIM?

»© 22-3, IlBa paBHBIX DA3HOHMEHHbIX TOYEYHBIX 3apsifa pacno-
JIOJKEHBl Ha HEM3MEHHOM. pacCTOSHHM JpYFr OT jpyra. Kak nsme-
HAETCA  eua, AeHCTBYIOUlAA. Ha 3apsjbl, H Haﬂpﬁ}KEHHOCTB ROJIA
B DA3JHUHBIX TOUKAX B CTEAYIOMAX. CaydasX:

'a) o6a sapsiga OprX(alOT TOHKHMU MeTaJmeqecmen naonnpo-
BaHHbLIMH = 060/I0YKAMH, cosnanafoummn ¢ SKBHHOTEHuﬂaJIbeIMH
nosepxnocmMH?

:6) 5TH OGOJOUYKH COEAHHSIOT - l'IpOBOI.[HI/IKOM"’

- A:.22-4, MasteHbKuit uapHK, sapsikeHublli g=1. 10-8.%, naxo-
AuTCS HA DACCTOSHHH A= =3 M OT IVIOCKOM MeTa/JMuecKol CTeHKH,
orBefieHHOl K 3emiae. C Kakoit cCHIOH OHH B3aHMOZEHCTBYIOT? .

A22-5, TlokazaTh, yTo pa6oTa NpH yHAaJe€HHH TOYEUHOTO 3apd-
Jla- OT paBHOro pa3HOMMEHHOrO 3apsiia B OecKoHeyHocTh B 4 paaa
6ompiue paboOTH YAaJleHus TOro e 3apsia B GeCKOHEYHOCTh OT
6eCKOHEUHON MIPOBOASIIEH : CTEHKH, pacnonomenﬂoﬁ Ha TakoM Xxe
paccTosIHNH, ‘

A 22-8, a) Toqermble aapsmbl g1=+2-10- -9 KH go=+1.10"%¢
HaxolsATCs Ha paccTosiHuu dy=4,6 cu apyr or Apyra. Mexay numu
Ha PaBHBIX OT HHX DACCTOIHHAX NOMelleHa NPOBOAALLAs, OTBE/EH-
nas K 3eMJ1e MJIacTHHA TONmuHON dp=2 CM. I'lonepxnocm IJ1aCTH-
HLl TIePNEHAHKYIADHB K NpsMofl, coemuHsomen 3apaasl. Onpepe-
JHTh CHIY, AeHCTBYIOILYIO Ha WIACTHHY. ;

6) Kak u3MEHHTCA OTBET, €C/IW. OJIHH. H3 3apAJ0B 3aMEHHTD pan-
HEIM €My 10 BeJHIHHE OTpHUATENLHEIM 3apsnom?,
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& 22-7. HeGoabmoe' 061ako ¢ ‘3apanoM ¢=20 x Haxomurcs
Ha BricoTe =1 xm Han nosepxHocrbio' 3eman. Cunras 3emmo npo-
BOXHHKOM, ONpPEIEIHTh HANPAXKEHHOCTh N0/, CO3NABAEMYIO STHM
3apANlOM Ha PAaCCTOSHUM §=3 KM OT MecTa, HaJ KOTOPHIM HaXORHT-
cs1 sapsn. KpupusHoit nosepxuocrn 3emin npeHeGpeus.

00 22-8. Toueunnlit sapan q= 5 CIC ' gaxomuTca Ha paccrosi-
HHM @=3 cM OT METaJJIHYeCKOl CTEHKH, OTBexeHHOX K 3eMie. Haii-
TH MOBEPXHOCTHYIO INIOTHOCTb HABEIEHHOTO 3apfAla Ha CTEHKe: a) B
TOuKe, Giuxaluel K sapany ¢; 6) B TOuke, Haxodsmiefica Ha pac-
CTOfIHUY r=>5 cmM OT 3apsja; B) ONpeAe]HUTbL OGILLYIO Bennquny 3a-
p;ma, MHIYUHPOBaHHOTO Ha NOBEPXHOCTH CTEHKH.

0'22-9.'B yeTaHoBKax IS YAaBJAHBAHHS MBUIH . nponycxalor
BO3AYX CKBO3b METa/lIHYeCKHe TPYOHI, 1O OCH KOTOPHIX IIDOTSATH-

‘BaeTcs MeralJJHuecKas TpOBOJOKa. Mexay npoBOJOKOH H. TpyOOM.

CO3QI0T ‘CHTbHOE SJEKTPUUECKOE IOJle, NPHYeM NPOBOJIOKE npuaaior
OTpHHATEJbHbI} TOTEeHUHAJ, a Tpy6a 3a3eMIsieTcsl.

Kak 6ynyr Bectu ce6si NBIIMHKM: a) HesapsKeHHble? 6) 3aps-
XeHHbIe TOJIOXKHTENBHO MM OTPHUATENbHO?

A 22-10. Hlap ¢ ocrpuem ‘A u noanifi crakan B (puc. 22-2),
TOMeIleHHbe 'Ha H30JHPYIOUHX TIOACTABKAX, 3aPsXKEeHB J0. O/iHHa-
KOBOTO TONOMHTENbHOr0 MOTeHmHana. EcH Kacarbest ‘Meranimue-
ckuM 1wapukoM C, ROMEIEHHHM Ha H30MRpYyloltedl pyuke, nooyepe-
Ho ocrpust A u BHyTpenueﬂ NOBEPXHOCTH CTaKaHa B, To 3apsan Ha
wape- A 6y11eT yMeHbIIAThCH, @ Ha cTakaHe B’ ysennunBarbcs,
SHEPrHs’ STON CHCTEMBl YBeJHUUTCA. 3a cuer Kakod paﬁo'ru yBeJH-
YHBAETCS SHEPrHs CHCTEMHLI?

© A 22-11. Barapes raJsBaHHUeCKHX 3JEMEHTOB E nuraer ycra-
HOBKY, TIOKa3aHHYI0 Ha pHCyHKe 22-3. Mexay MeraliHYecKAMA
naactiakaMHd - A ¥ B Haxonmtcs HsonMpoBaHHas MeTajsHuecKas
naactuaka C, TOMIHHA KOTOPOH 3HAUHTENBHO MEHbIe PacCTOSHHUA
AB. l'l.nacmnxa C xacaerca B, sareM paBHOMEpHO NBHXKercsl K A,
KacaeTcsi ee, 3aTeM PaBHOMEPHO ABHKercsi obpatHo K B m T. A
np0M€)KyTKPl speMmenH, B Yeuenne Koropbix nuacrunka C Kacaercs
A un B (riepesapsixkaercs), pasunl 0,1 cex. IIpoMexxyTku BpemenH, B
T€YeHHe KOTOPHX maactuHKa C gBuxerca or A K B wan o6Gpatho,
papun 0,3 cex. 3apsn, nepenocuMulli - maactHiKoi C, pasen
3.10-1 x, HauepTuTb rpadHK TOKa, KOTOPHIfi BAET MO HEMNH..
: L 108



npamoii yroa (puc. 22-4). Paccroauue

MEeXIy TMOBEPXHOCTAMH HHAMHIPOB B
& TOYKE HaMMEHbIIero pacCToAHHA A=

=0,1 cu. Papuychl HHIMHAPOB R)=
=Ry=R=>5 cum. Mexny muauHApaMu
‘ NOAJEPKHBAETCSH PasHOCTh . MOTeHHHa-
Puc. 22-4, : a0 U=300 8. Onpenennrb cuny Bsa-
‘ ' HMHOIO MNPUTSKEHUS UWIHHIDOB.

Yra3s a HHe. Vcnoabsosats ycaosHe ACR.

§ 23 nuauenrpmm B aneurpu'leexom none

.1)'B lma.nempnxe |

‘ ‘ D =¢/E+P (D= E+41:P) s
rne P-—snempmecxan nonspu3auus,

‘ o P=FE (P - kE).
3necx> k' =4 ney’k ectb xosdp(bnuuem anem‘pnsaum.
Oqeammo

e =gy’ R (e = 1+4xk).

2) Cessb MeXAY nosepmocmoﬁ NAGTHOCTBIO Oy (OUKTHBHHEIX 3a-
pPAnOB Ha rpaHUUe NUSHEKTPHK -—— NPOBOJAHHK H MJOTHOCTBIO o neii-
CTBHTRIILHBIX 3apAAOB Ha NPOBORHMKE.

-~ cl=a'°~‘, _ (o,:&-l—--':),"

r
€ -4

3) Cxaqox HOpM&JIbHOﬁ coaaanmomeu 'HaMpsKEHHOCTH Ha rpa-
HEUE JBYX AH3/NEKTPHKOB onpelessiercs dopmynoik
) Eyn ¢
By

1) l’lpe.rrouneuue CH/IOBBIX JIHHUA Ha. rpamme paanena aByx xm-'
smexrpuxon
1ga; e
tga; s

- O 23-1. Onpeaeautrs KO3(PHUHEHT IACKTPHIAMHH CTEKAA.

A 23-2, Onpefennts RJIOTHOCTL (PHUKTHBRMX 3apRlOB Ha mno-
BEPXHOCTSIX CAIOAAHON NAACTHHKH TOMMEHOA 0,2 m#, crywamed
H30AATOPOM B HJIOCKOM KOHHEHCATOpe,  3apsIKeNHOM N0 Wanpaxe-
uns 400 6. i

A723-3. Y nosepxtiocTH $apopa- HanpaKeHHOCTH NOAR B BO3-

nyxe 200 . Hampasnente noas 0G6pasyer c HOPMansio K mOBEPX-
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' - 7 '022-12. Ocu ABYX AMMHHBIX Me- .
C TAJMYeCKHX - LHJHHIPOB  O6pasyioT
?

Puc. 931 e Puc. 232

woctH yros 40°. Onpeneautsb: a) yrod ‘MEXAy HamnpaBicHHEM NOAH H
HopManbio B ~ (apdope; ~ 6) HanpgKeHnHocTb moas B ¢apdope;
B) NmAOTHOCTE (DUKTHBHHIX 3apaNoB Ha rpanuue ¢aphop — BO3AYX.

O 23-4. B kepocuHe Ha ray6uHe hA=3 cm OoT cBOGOAHON mO-
BEPXHOCTH HAaXOLUTCHA TONEUHbIH 3apAf ¢=-+50 en. CI'C (puc. 23-1).

" Onpenenuts MIOTHOCT, (PHKTHBHLIX SAPSMNOB HA MOBEPXHOCTH Kepo-

CHHa: a) Haj 3apaaoM U 6) Ha PacCTOsuM r= 5 ci 'OT 3apana;
B) OnpenejuTh OOILYIO BEJHUHHY (bumummro 3apsaja Ha nosepx-
HOCTH KepOCHHa.

O 23-5. HaueptnTb nNpHOGAH3UTENbHOE pACTONOKEHHE e ,
MHAYKIMHA - 1 SKBHINOTEHUHAJLHLIX MOBepXHOCTEH  (OTAHYANOMHAXCA
Ha TOCTOSIHHYIO Pa3sHOCTh NMOTEHIHAJOB) B CJAEAYOIHX CAYd9anx:

1) Merasfinueckufi wapHx, 3apmxeaﬂbm MOJIOXKHTENbHO, HANo- .
JIOBHHY NOTPYXeH B KepPOCHH.

2) Mexay AByMS NJIaCTHHKaMH sap;uxenﬂoro IIOCKOTO KOHAEH-
caTopa moMelleH, KaK NMOKa3aHO Ha pm:ynke 23-2, xnun H3 napa- '
duna.

A 23-6. NIBe ropnaomanbno pacnosoxeHHble MIaCTHHKH 3aps-
KeHw +2-10-7 x u —2-10-7 k. IlnacTHHKM pacmoONOXKEHH Tax
6/H3KO, YTO TOJE. MEeXAY HMMH MOMHO CYHTATh ORHOPOXHBIM.

HuxHsga - naacTHHKA NOTpyXReHa B KHAKHA  JASJEKTPHK
(e=3 en. CI'C). Inomans naacrunox 300 c#2  Onpeneiutb cu-
nH, peficTByiOmHe Ha Ka}KIl}’lO M3 NAaCTHHOK M Ha nonepxnocrb
AKHIKOCTH.

§ 24. Snoutpoemom

1) 3apan KoHZeHCaTOpa EMKOCTbIO C npH Hanpnx{emm U
q—CU

2) '‘EMKoCTb n.nocxoro. nnnnnnpnqecxoro R cc};epaqecxoro Ko

REHCATOPOB
a a " \7 T )’
2xs’1 ol
- l“'&‘ . 20 —&.—
e o
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Hsonuposaﬂnmﬁ wap MOKHO paCCManHBa’l‘b Kak mapoaoﬂ KOH-
NEHCATOp, ¥ KOTOPOro Rg—»o00. ' i

3) I'Iapamrenbﬂoe H nocnenosarenbﬂoe coenuﬂeﬂm KOHﬂe}lca-’

TOPOR o
Cn:-: ch? C= ~
G
4) 3Hepl‘ﬂﬁ 3apS{)KeHHOl"O Konuenca'ropa -
e
2 oc’

5) I'l.nomocrb 3Hepmn aneKTpnqecxoro nons

W = __Ez -W'_f
= 2 ( _SE)
o

O 24-1, CyuleCTBleT AH3JIEKTPHKH, - 3JMeKTPHYECKas npommae-

MOCTb KOTOPBIX 3aBHCHT OT HAMPSKEHHOCTH Moas (wanpumep, y
cerHerosoll conn). Vimeer i’ Mecto y KOHAEHCATOPOB, ¥ KOTOpHIX
H30AHPYIOIIHM CJIOeM CHYKaT TaKue BEIeCTBa, HPONOPHHOHANb-
HOCTb MeXAY. DPasHOCTbIO. HOTCHIHAJOB. M. 3apANOM KOHIEHCaTopa?
- .0,24-2, JIo KXakoro HampsKeHHs Hafo- 3apARHTbH Tene(boxmbm
xouneﬂcamp eMKOCTBIO 2 MK, 4TOGBL Ha HEM HaXOAHJICHA TaKoH xKe
3apfill, Kak Ha JefifeHCKoli GaHKe, eMKOCTHIO 900 cH, 3ameeHHon
Ao Hanpsxkenus 30 000 a?. ‘

A 24-3. a) Tlokasats, uTo npu Manoﬁ To.numﬂe H30/IHpYloLILero
CI0f ¢MKOCTb .11apOBOTO KOHAEHCAaTOpa MOXKHO pPacCYUTBIBAThL Y10
dhopMyne eMKOCTH NJIOCKOrO KQHAEHCATODA. .

- 6).. ITposectn 10O 3*Ke noxasarenbcrso G 8 unnnunpnqecxoro KOH-
‘IIeHCﬂTOpa .

TpuHATL BO BHHMaHHe, 4TO ln(1+x) X, ecu x<l,

O 24-4. Jlehinenckas 6aHKa HMeeT cAeNyOUMe pa3Mephl: Ha-
pyXHbi. nuamerTp AHa 15 cm; Bhicora obkaamok. 20 cm; ToMIMHA
crexna 2 mm. OnpenenuTb 3JEKTPOEMKOCTb €€ . (HOJIbSyﬂCb (bopmy-
noﬁ NJI0OCKOro KoHAeHcatopa).

A 24-5. Jlpa mpOBOAAMIUX IIapuKa PasTHUHOTO Auamerpa mnpu-
BOIATCA B COMDPHKOCHOBEHHME H 3apSKAlOTCH. 34TeM OHU OTBOAATCA
Ha 3HAUMTEJbHOE DPacCTOsHME. I/lmem 77 OHU TPH STOM ORHHAKO-
Bhle NOTEHI[HA/bI?

O 24-6. KongencaTop COCTOHT M3 TPeX MOJOCOK CTaHHOMS, TIO-
gla.u.bxo no 6 cm? kaxnas, pasfeNeHHBIX ABYMS CAOAMH CJIIOAH MO

I um Tonmunod: Kpal’mue MOMOCKH, CTAHHOMA COCAUHEHBI Mexmy
co6oit. Kaxopa. emkocts TaKoro KoHgeHcaropar,
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 IOXEHH TapaieNnbHo JAPYr APYry M.

' 4TO LEHTP OHHOro ¥3 HHX HaxXORUTCH

u] 24-7 JlBa OnHHZKOBHIX..METaMIN-
YeCKHX AMCKA AHAMETPOM 12 ¢m'pacno-;

paspesiensl napadHHHpOBaHHOM- Gymaroil
tonunoi 0,2 mm. JIHCKN CXBHHYTH TaK,

NPOTHB Kpas Apyroro (puc. 24-1). ;Omnpe-
IeJUTh €MKOCTb TaKOfi CHCTEMBI.

A 24-8, Benencreue . -TIOBPeXKIEHHS | -

nepeMeHHOro KoujeHcaropa  (puc. 24-2) Puc. 24-1.

C "UeTHHIM YHCJIOM - BO3AYIUHEIX TIpOMe-

KYTKOB MeXJy IIacTHHKaMH{ BCe IONBHIKHBIE TJIACTHHKH ONMYCTH-
JHCb HACTOJIBKO, UTO. TOJIIMHH COCEJHMX TPOMEMYTKOB OTHOCATCS
Kak 1:2 (puc. 24-3). Kak usMenmnach eMKOCTb KOHAeHCaTOpa no-
CpaBHEHHIO € HaYyaJbHOM, COOTBETCTBYIOILEH 'romy K€ TIONOKEeHHIO
FONIOBKH?

O 24-9. KonjieHcaTop H3 OJIOBSHHOH (OJBTH. C IM3NEKTPHKOM B
BHJle JHCTA napaqmﬂupoaannon 6yMarun NOKpLIBAlOT C OMHOM CTO-
POHB! JIUCTKOM TaKo# ke GyMarH M CKpydyuBaioT B TPy6Ky. Kak us-
MEHHTCA NIpA 3TOM €MKOCThH KOHJeHcaTtopa?

4 24-10. TlnacTHHKH NJIOCKOrO KOHJAEHCATOpa MNPHCOENHHEHH K
MCTOYHMKY mocrosinHoro Hampsxenus 300 e. Ilnacruuku c6nmxa-

Jl
I0TCA CO CKOPOCTBHIO. 1 ——. Kako#i tok Hnier mno I'lO,llBOJlfllIlldM

npoBofiaMm B TOT Momem, KOTa NJACTHHKH HaXolATCs Ha pac:
crositun 2 mm apyr ot apyra? Ilaomans naactHok 400 cu?.

A 24-11. Meraannueckuit wap (R=3 cu) onyiuen Hanonosn-
HY B KeDOCHH. Kakoit HaXOmuTCAi B HeM 3apsfl, eClH OH aapmxeu
o 1800 8. - ‘

0 24-12. a) Onpe,uenmb €MKOCTb KOHJeHCaTOpa, COCTOALIEro -
M3 IBYX mapnxos nuametrpoM d=1 cM, LEHTPLI KOTOPHIX HAXOAATCA
.B BO3JyXe Ha paccTrosiHnu [=
=20 cu npyr or - jpyra, mpa-
HAB, YTO 3apsifibl HA UX TOBEpPX-
HOCTAAX pachpeleneHsl  paBHO-
MepHO.

6) Onpenenuts eMKOCTb KOH-
LeHCaTopa, COCTOAIIEr0 M3 TaKo-

S Puc 24% " Pue. 243 G



i o TO Xe IrapuRa u Gonswol npopoas.
& meld MAACTHAKH, OTCTOAIiEH Ha pac-
g ‘ - crosnun =20 cu or HeHTpa IMapHKa.

. CpaBHHTL ¢ EMROCTbIO H30JHDOBAH-

4Pnc. 24-4. HOrQ lrapuKa TaKoTo Xe KHaMerpa.
‘ O 24-13. Barapes u3 nwx nocie-
" MOBATENbHO CONMHEHHHX JefineHckux GaHox (300 m 500 ngh) 3a-

‘psxkeHa 00 Hanpsxxenus 12000 s. Ompenenurn:

a) HanpsiKeHHe Ha nepBofi ¥ nwpoﬁ GaHKax;

'0) KOHYeCTBO 3JMEKTPHYECTBA Ha O6KIaZKax.

A 24-14, Kpyxxu u3 Mera/iuueckoft Goabru M- napacbmmpo-
paunoit Gymaru, Tonwunol no 0,1 um xaxnbii ¥ quamerpamu 2, 3,
4,50 6 €M, HATONKEHBl IPYT Ha ApYra, Kak NOKa3aHO Ha DHMCYH-
Ke ' 24-4 (mepHBIM HOKa3aHW ~MeTaJJMYECKHE KDYKKH). Onpene-
NHTH €MKOCTb TAKOH CHCTEMEL

0 °24-15. ITapannesibHO OZHOMY M3 5 MOCHEROBaTEéAbHO COeAHM-
HEHHbIX ' OJMHAKOBHIX KOH[EHCATOPOB  NMONKMIOUEH - CTATHUECKHHA
‘BOALTMETP, EMKOCTb: KOTOPOTO B ABa Pa3a MeHblile KaXJO0ro B3 KOH-
Rencaropos. BonsTmerp moxaswisaer 500 a. Hahmn Hanpamenne Ha
Bcefl Gatapee.

. 4 2416, [pobnpHoe HanpsXKenue AJAs NpeccHinaHa ToAuHOA
1 mn pasuo 18000 8. [IBa KoHOeHcaTOpa C H3O/IHPYIOUIHM C/I0EM

M3 TaKOro mpecciunana, oauH emxocrsio 1100 ng, apyroit eMkocTsio

400 n¢p, coenuHeHB! MOCJHENOBAaTeNbHO. Byner aK 3ta cucreMa npo-

ﬁma €CnH. faTh Ha meé¢ Hanpaxerne 30000 e?

, A 9417, a) Kakosu emrocTH Garapeli KOHAEHCATOPOB, COCNH-
uemmx no cxeMaM, MOKa3aHWBIM Ha pHCyHKax ‘24-6 u 24-62

6) Flokazars, YT0 €MKOCTH STHX Ga'rapeﬁ paBHH, e/ BHMOJHS-
eTca yclioBHe ——g = —CF’ _

A 24-18. Onpenenmh eMKOCTh MJIOCKOTO KOHAEHCaTopa ¢ IAo-
mansie ob6knamox  S=200 cm? Mexay ob6knafKkaMH HaXOXHTCH
ctekno (dy=1 mm}), noxpuitoe ¢ obeux cTopoR croeM napaqmﬂa
(ronmirna Kaxpore caos dg=0,2 mm). -

-8 24:19. Onpexeantb eMKOCTH KOHneﬂcampon. ONHCAHHBIX B
safiadye 21-22, ecny AJNHHHE BX paBbl |

. Puc. 24-5. o K Puc. 24-6

o .

Pr 27,

0 24-20. a) Onpepeautsh eMKOCTb KOHAEHCATOPA, COCTOAILETO
H3 LBYX HPOBOJIOK, OHCARHBIX B 3ajate 21-23;. npmmn quny npo-
BOJIOK paBHOH 9 K. Lo

6) Kak M3MeHHTCS €MKOCTb CHCTEMEl, ONHCAHHON B a), ecau oa-
Hy H3 NPOBOJOK 3AMEHHTh OTBENEHHOH K 3eMJe LIHPOKOH MeTan-
JIMYECKO# MAACTHHON TOW Xe AuHb? HanpapneHne MIacTHHH Nep-
NeHAHKYASPHO K MJOCKOCTH, B KOTOPOH pacnoNOXeHH HPOBOJOKH.

O 24-21. JlefizeHckas 6auka emxoctsio 3000 cM_ 3apsKeHa Z0
20 000 6. Tpennonaras, yto npu paspage 10% sHeprum pacceercs
B BHJIE SBYKOBHIX H S/EKTPOMATHHTHHX BOJH, OMPELENUTH KOAHweE- '
CTBO TENJOTHI.

A 24-22. a) Batapes M3 n NOC/TEIOBATEABHO COENHHEHHBIX KoH-
ReHcaTopoB 3apsikKaercd M UpH nomomu nepexmouarems KK, no-

KasaHHOro #a pHcynkax 24-7,@ u 6, Ge3 H3MEHeHHs 3apHAJOB Ha

KOH/ICHCATOPAX NEPEBONATCH B TApaMIeNbHOE coenntenne.. Kax
H3MEHHTCH OpPH 3TOM JHEprHs OGaraped 'H KakoBa Oyxer palora

paspsina 6arapeft ‘ecan: 1) eMKOCTH - KOHAEHCATOPOB ozmﬂaxmm?

2) eMKOCTH KOHAEHCATOPOB PAa3AHYHBIP

6) Te xe sonpock B ciydae, eciM Gartapes 3apsxaercs nph
napajsebHOM COeJAHHEeHHH H 3aTeM MepeBOAHTCA - 8. MOCTe]0Ba-
TeNbHOE.

A 24-23. Vimeercss cHCTeMa  KOHASHCATODPOB, COENHHEHHEIX Ti0
NPOH3BOJLHOM - CXeMe, BHYTPH KOTOpofl mocTapieH kawou K (npn-
Mep: TaKofi CXeMbl TIOKasaW Ha pHCyHKe 24-8). Yseanyurcs: wan
YMEeHbUINTCA €MKOCTb CHCTEMBI, €CAH 3aMKHYTb Ko K? v

& 24-24, Tlnocknit KOHIEHCATOpP HMeeT B KayecTse uaoampyio-
ILero ' ¢/I0 CTEKAAHHYIO TJIACTHHKY TOJIIHHOMN. _
d=2 mm u nnomansio S=2300 cu?. Konpencarop
3apAxXeH no Hanpaxenua U=100s, nocxeuero
OTKJIOYEN OT HCTOYHMKa HanpskeHus. Onpene-
JMUTb MeXaHHYecKkyio paboTy, KOTOPYIO = HYKHO
NPOU3BECTH, YTOOH! BHHYTH CTEKNAHHYIO MAACTHH-
Ky M3 KOHJeHcaTOpa (TpeHHe B pacuer He mpH-
HUMaTh),
¢ A 24-25, [TaacTuHKA BO3AYLIHOTO KOHA8HCA-
Topa uMewT miowanb 300 cu? u ormaseHsl Apyr
OT Apyra Ha paccTOAHHH 3 mm. Mexny HHMH Ha-
XOAHTCA MeTrajJnyeckas MJIACTHHKA C Takol xe
niaowaapio ToMmuHoA 1 MM, H30NMpPOBaHHAA OT -  Pre. 24-8.
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- semmn. Konpencarop 3apﬂx{eﬂ O’ Hanpmxama 600 8 W OTCORIHHEH
OT HCTOYHHKA Hampsmenusa. Kakyio paGOTy Hano npoussecm qTO-
bl BHITAWYATD MJIACTHHKY? ®

-Q:24-26. B uem cocrour pas.rmqne ‘B AABJICHAAX B c.nenyxoumx
‘caydasx:

a) eMKoCTb xonneﬂcaropa yMeHbIIAIoT (pasnBuraHHeM ITACTHH
HJIY BBIABUTAHUEM AH3JIEKTPHKA). NDH COXpaHeHHH BEMHUHHEL 3ap;u(a
(T. €."0TCOeAHHUB OT HCTOYHHMKA TOKa)? :

6) €MKOCTb KOHAEHCATOpPa YMEHbUIAIOT NPH coxpauennu Haﬂpﬂ-
weHHs1 (T. €. He OTCOEJMHSAN OT UCTOYHHKA TOKa)?

A" 24-27. BuyTpennsst -0OKAajgKa - 3apsKeHHOH nefiieHcKo
GaHKH ° COENIMHAETCH C. BHYTpPEHHel OOKAaJKOH TaKol Xe Hesaps-
JKeHHON . 6anKu, MPHUEM 3apsij, MOPOBHY pacnpelensercss Ha obenx
6ankax. Tlokasars, 4TO ‘SHEprus 3apsina yObiBaer BHBOE, U OGBAC-
HUTH 3TO:

A 24-28. BoapyluHbli KonneﬂcaTop 3apsikaercs [0 HEKOTOPO-

ro HanpsXKeHHUA B B 3aPAXKECHHOM COCTOSIHHH 3a/THBACTCA KCpOCHHOM

oTuero SHeprus KOHAEHCaTopa ymeﬂbmaeTca B ——pa3 Kyxa ncue-

34€T OCTasibHas 3Heprus? :

O 24-29. DieKTpHYECKHE ‘NPOHUILAEMOCTH BELUECTB 3aMETHO H3-
MEHHIOTCH NpH NOBLIUIEHHH TEMIEPaTypHl (o6uiuno y6niBatot). [Mpen-
 NOJI0NKHUM, UTO 3apsAKCHHBIA KOHIEHCATOP OXJAaXaaeTcs, BCIAEACTBHE
Yero ero MeKTpHUecKas SHeprus usMensiercs (nampuMep, yOwiaer).
Kyna ucyesaer sueprusi?

A 24-30. e seiinenckue 6anky (C;=600 ng u C,=1000 ngp)
COeIMHEHB TMOC/e0BATEeNbHO, BaTapelo 3apsKaloT A0 HanpAKeHHs
U=20 k8. 3arem GaHkH, He paspaKas, COeLMHAIOT NapaIeNbHO.
Onpegennuty pabory paspsaa, KOTOPHIH: HPOUCXOAHUT NPH:ITOM Coe-
LMHEHUH.

A 24-31, [lBa OJIHHaKOBbIX BO3JYIIHBIX Kom‘leucaropa
(C=800 cm) sapsixennl no uanpaxenus U=900 6. Onux U3 XOH-
HDeHCaTOPOB NMOrpy}Kaercs B 3apsAXKEHHOM COCTOSHHH B KEDOCHH, MOC-
‘Jle  4ero . KOHAEHCAaTOphl COeNHHAIOTCA nNapaanenbso. Onpexenuts
pa60Ty TNIPOHCXOASAIIEr0 Npy 5TOM paspsia.

A 24.32. Opgna neiimenckas Ganka (C;=600 ng) 3apsaxeHa
no Hanpsxenus U,;=3000 g, apyrass 6anka (C;=800 ngp) — no

Hanpskennsa -Up= —4000 s. Onpene.nmb pa60Ty paspaia mpH co-

CIVHEHHH HX BHYTPEHHUX OOKJIalOK.

O 24-23. EMKOCTb KOHZeHcaTopa, HSOGpa)KEHHOFO Ha pucyn-
ke 24-2, menstercs B npeneaax or C;=700 cm (a=0) no Cy=20 cm
(a=m). Onpexenurs . BpamamUlie MOMEHTBl 3JEKTPHYECKHX CHJ

i e .
npa yraax a= =0, a= - e=m

‘a) Bpamelme FONIOBKH KOHJeHcaTopa npouasonmca nocre TOrO,
kaK .KonjeHcarop npu o=0 sapaxen a0 U=200 ¢ u oTk/I04EH OT
MCTOYHHKA HanpsXKeHHs.

K2

-6) - BpatueHne roM0BKH - KOHAEHCATOPA npemasonmca npu npuco-
eHHeHHOM HCTOYHHKe HanpaweHus (U=200 s8). S
01:24-34. Barapes u3 n=5 nDOCIEN0BATENbHO . coeanﬂeﬂuux
neiiencknx 6aHoK, Kaxaas emMkoctbio .C=400 cm, mopmepxusaer-
¢ mpu noctosiHHOM HamnpsikeHun U=60000 s. OxHa u3. 6aHOK
npoGuBaercs. OnpeaenuTb: a) U3MEHEeHHe SHEPruu Garapen 6aHox
0) paGory paspsiga; B) paboTy HCTOUHHKA HATIPSKEHHA. -
24-35. IlpuHuMas NMPOTOH H' 3JAEKTPOH, H3: KOTOPBHIX COCTOHT
aTOM BOJIOPO/A, 32 TOYeUHbie 3aps/ibl, HaXONAIUIHECH HA PACCTOSAHHH
5:10-9 ¢m, HallTH WAOTHOCTH DHEPrUH anempnqecxoro nonst Ha ce-

.peAnHe pacCCTOAHHA MeXAy HHMH.

A 24-36. Ha :nposogdmem 1mape nnamerpom 6 cm HaxoaMTCA
3apan:2-10-8 g, Illap morpyeH B KepPOCHH H PacroJIOXKeH Ha 3Ha-
YATEJLHOM DACCTOAHHH OT CTEHOK COCyAa. OnpefesfuTh IJIOTHOCTb
SHEPTUH 3JEKTPUUECKOTO MOJSL B TOYKAX, OTCTOAUIHX OT UenTpa ma-
pa Ha paccrosHusx: a) 2 cm;-6) 4 cm.

0O 24-37. 3apsit ¢ paBHOMEPHO pacnpelesed Mo oébemy mapa

paauycom R. Hpvmmwaﬂ 3/ICKTPHYECKYIO NPOHHLAEMOCTH Bemecnaa

apa M OKpY¥Kaiolledl cpellbl PaBHOM &g, ONPENENHTb:
a) 3HEPrHIO 3JEKTPAYECKOTO MO BHYTPH Wapa:
6) BHe mIapa;- .
B) BO BCEM npoc'rpancme,
r). M3MeHeHHe SHEPTHH TpH fe/eHHH 3apameﬂﬂoro mapa Ha /Ba
PaBHBIX 3apsikKeHHBIX IIapa.

1) Cea3b MeXay KONUYeCTBOM s.neKTpuqu'rBa q. TOKOM I H. Bpe-
MEHEeM T
d
1=
dz

B cayuaae, ecau TOK He MEHAIETCSl ¢ TEYEHHEM BPEMEHH

I=4
-
2) TlnorHocts TOKa
j=A
AS’

rae Al — ToK, NPOXOMSAIINE CKBO3b CEYeHHe nposona AS. B cnyuae,
€C/IH NUIOTHOCTb [0 BCeMy Ce4eHHI0 S mpOBOAHHKA ommaxosa.

: 1
I“sc

8 I. M. Caxapos ‘ - 113



-8y Canpomsﬂeﬂne nyosonos ‘ANHAB { ¢'NOCTOAHHBIM: ceventen S
pl
S ?
rae p— yne.nbuoe CONPOTHBJIEHHE MartepHana. '
Jns moficuera CONPOTHBNEHHS Tela C MEPEMEHHHIM CeueHHeM

HYHO TMpHOEraTh K HHTErpHpOBaHHIO.
4) 3aBHCHMOCTL YAEJLHOTO COMPOTHBACHHA OT Temnepa'rypu t

p=pofl4at),

rie o — TeMnepaTypHEIf- xoa@qmuuem conpo'manenus, Po — yReAL- -

Hoe conporusienne npyu 0°
' B) 3axon Oma
‘ ] = U+'2s
b IR

rne U —Hanpmxem«e Ha KOHUAX yYacTKa IUemH, conep;xamem SAEK-
TPOABHKYIIHE CHAbI, CyMMa Kotophix Ze, ZR — cymma conpoTHBIE-
HHE Bcex uactell yuactka. Has noanoft menu U=0.

6) CBA3bh MeXAY HaNPFAKEHHOCTLIO NOAA £ H NAOTHOCTBIO TOKA |

. J=gE,
rae g=-§- -— YAeJbHan IIpOBOl!HMOCTb.

7) Ilpeanosnaraercs, u4To rajbBaHHUECKHe anemeﬂm ynommy-
THe B 3afiauax § 256—27, ABNAIOTCA HENOSPUIYIOMHMHUCS,

O 25-1. Kaxkoe KOJMH4YeCTBO. S5/JEKTPHUECTBA MEPEHOCHTCH B. Cae-
RYyIOUEX Cllyyasx; a) TOK PaBHOMEPHO BO3pacTaeT OT HyJs 10 3 a
B Teyenue 10 cex; 6) tok ybuiBaer or 18 a mo nyas, npnqu 3a Ka-
Kaute 0,01 cex on y6uiBaeT BaBoe?

O 25-2,. KakoBa IJIOTHOCTh TOKa B BOJIOCKE KanuabHOR aamnu,
ecan 10K 0,125 a'n AHaMeTp BOMIOCKA 0,019 mm?

256-3) B s.nemponaon JaMIe TOK HAET OT MeTaMHYecKoro
llPIJIHH.mTE K HaKaJeHHON HHTH, PacnoJOXeHHOH mo ero ocu. Onpe-
HeJNTb NJOTHOCTb TOKa BOAH3M HMAMHApA # BOJIHSH HMTH NMpH va-
KHX YCNOBHSX: TOK 3 Ma; ANMHA HHTH H umnﬂnpa 2 5 cm; nuameTp
"HHTH .02 um; nuamerp unaunapa -1 cm.

o{25-4 Tpe6ye1~ca YCTPOHUTH PEOCTAT ‘Ha 0,2 om. Marepuan —

HAKeJHHOBas JeHTa ToauwmHOA 0.5 L2 meHHOH lO MM. Kaxylo

LJMHY -I€HTHl Hal0 B3ATb? ‘-

O 25-5. Vimeercg MOTOK Mennoﬁ nposo.noxn © miomagbio no-
mepeuHoro cevenns 0,1 um?. Macca scei npoao.noxn 03 Ke. Onpene-
JIHTb CONPOTHBJIEHHE MPOBONOKH. <

& 25-6. [lpeanonoxnM, ato B Hmrpannqeﬂﬂoﬁ cpene, ylenb-
HOe CONpOTHBJAEH#e KOTOpofi papmo p=10* OM~CM,” HAXOJHTCH Me-
TaJAHueCKHA wiap ZAHamerpoM. d=10 cm.c Kaxoeo CONpPOTHBJE-
HHe CHCTEeMB! U1ap — HeorpaHpuenuas cpena? - (Takoso xe npuGau-
SHTEJILHO conpownneﬂne 3a3eM/IeHNs, BHINONHEHHQrO B: BHIE mapa

114 S :

mmx cayvaax: a) kaoun K; u Ky

- kHyT, K2 3aMKHYT.

TaKOFO “JEe RIAMETpa, SAKONaHHOTO B no*my ¢ yxaaannbm yne.nbo
Hb!M ‘conpOTHB/IEHHEM.) -

O 25-7. Cneryer #inm npH  pacuere conpomsaeana npoaonoa
npH TemmepaTypax, oTaHuHbX ot 0° C, NpHHEMaTh BO BHMMaHHE H3-
MeHEHHEe HX FeOMETPHYECKHX pasMepoB NpPH HarpeBaHHH?

O 25-8. BoasdpaM muMeeT AONOKHTENLHEIR, a YroAb OTpHIA-
TeJbEHIA TeMnepaTypHHll kos(duunent. Kakopo pasinune naMn ¢
BONL(PAaMOBLIM H C YIOVIbHHM BOJIOCKOM: 28) B OTHOIIEHHH H3MeHe-
HHSt TOKA OPH BKAIOYEHHH? 6) B amomeann pacnpene.ueuus T TOTHO-

_CTH TOK3 B HAKaACHHOM BOMIOCKE?

Ow O6moTKa 3A€KTPOMArHHTOB B JAHHAaMO-MAIWHe cHena-
Ha H3 MejHOTO nposona u mpu remmeparype 10°C umeer conporus-
netine 14,2 om. Tlocne paboTh comporusaenue OOGMOTKH TOBLICH-
J10¢h JO 165 os. Kakosa mpn.sToM Temmeparypa 06MOTKE?

‘A 25-10, Onpegesnts TeMiepaTypHufi K0pdnuuent nposola, -
COCTaB/IEHHOrO M3 aJIOMHHHEBO# POBOMOKH € CONPOTHB/EHHEM 3 OM -
H #ene3HOH MPOBOJIOKH C coupomnneuueu 2 oM, COCNBHEHHLIX T0-
C/IEROBATENBHO. :

A 25-11, YroavHulll CTepXeHp COENHHEH noc.n_enosarenbuo c

. KeNe3HbIM T3KOM e TOMIUMHBL Hpu KaKOM COOTHOINECHHH HX MIHH

CONPOTHB/EGHNE TaKO# KOMOHHAUMH He 3aBHCHT OT TEMMepaTyphi?

A 25-12, Pabouas KaTymika B BOJbTMETpe MeAHad, a Koba-
BOYHOE CONPOTHB/EHHE CAENaHO B3 MaHraHHHA, YAeJbHOE CONpOTHB-
JieHHe KOTOPOrO MOYTH HE 3aBHCHT OT TeMIepaTypH. Hpyxunka,
NPOTHBOAEHCTBYIOAA BPAIIEHHIO KaTYIHKH, ClelaHa H3 .-pocdopu-
ctofi GpoHan. TemumepaTyphuit xoacbdmunem MOy YHPYFOCTH
¢docdopucrol 6ponsnl pasen f=—0,0004.2pad-!. T1pu kakom coor-
HOIIGHHHM MEXHy CORpOTHBAeHHAMU paGouefi Karywkn R, u noa-
BOYHHIM CONPOTHBACHHEMR, ROKA3aHHs mnbmerpa 'HE . 33BHCAT OT'
TEMIEPATYPH?

©.25-13. B ycrasoske, uaoﬁpameuuoﬁ Ba Cxeme {puc. 25—1).
eMKOCTb KoHAencatopa Cy B fiBa pa3a Go.nbme e€MKOCTH KOHAEHCaTo-
pa C;, a conporusaenue R, B TpH
pa3a Goabllie CONPOTHBACHHA Rs.
ConporuiieHHe Garapen HHYTOKHO
Mano, ee 3ACKTPOABHIKYIHas CHAa [—* T “'ﬁ
pasua 60 6. Onpeneantb Hanpsike-
HHA Ha KOMAEHCATOPax B CACAYIO- K :

3aMxuyTH; G6) knou K; saMKHyT, | I

K, pa3omkuyT; B) Kmioa K, pasom- I 1
4 25-14. Kakoe  HanpsikenHe R

MOXKHO AaTb Ha KaTyWIKy, WMelo-

uyio w=1000 BHTKOB MeaHOro ‘_E I.

npopofla, " CO CPEABHM RHAMETPOM |

BUTKOB d=6 cx, ecin jomycTHMa

ﬂJlOTHOCTb TOKa j=2 a/um®? - x ' Pac. 1251,

8* ‘ N - 16
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A 25- 15.; ECJIH Bo.anMeTp CORINHNATD.. noc.aeAOBaTeJleo €+ €0

npoTyBreHneM R=10000 ax, To npH. Hanpmxem«m Up=120.6 on
nokaxer Uy=>50.6. Ecan. coeuHNTb €ro TIOCTIE/IOBATENIBHO. C “Hens-
'BECTHHIM. CONpPOTHBJEHHEeM R,, TO OH TNpH" TOM IKe Hanpmxemm
noxameT U,=10 6. Onpepenutb 3TO -€ONPOTUBIEHHE.

O: 25-16. Barapess u3 50 mnOCHELOBATENBHO COENMHEHHBIX sae--

MEHTOB A@eT TOK.BO BHEMIHIOWO LeMb, COCTOANIYIO U3 XeJe3HOro npo-
pofia AfmHo# 20 KM M ¢ niomajeio ceuenus 3 mm? ¥ anmaparta ¢
conporusienneM 90 ox. D.4.C. U BHYTPEHHEE CONMPOTHBIEHHE Kax-
JIOTO H3 3JIEMEHTOB PaBHHI 1,4 6 u 0,4 on. OnpenenuTh CHIY TOKA,

O 25-17. Tlon koHen 3aps/IKH GaTapen-aKKyMy/aaTOPOB TOKOM
3 a IlpPlCOGILHHeHHbIPI K Heli BOIBTMETP MOKashiBal HampsKeHHe
4,25 6. B yauane paspsiiku Toil ke GaTapen TOKOM 4 @& BONbTMETD
noxassiBaa -Hanpaxende 3,9 8. TOK, NPOXOAAWIMA 1O BOALTMET-
Py, HHYTOXEH. Onpezxenmb 9. 4.C BHyTpeHHee conpomaneﬂne
OGarapeu.

O 25-18. Tlpu Toke 0,5 a Hanpmxeﬂne Ha yqac'rxe HEKOTOpO#
uenu paBHo 8 8. ITpu Toke 1,5 @ Hampsikenne Ha TOM e ydaCTke
pasHo 20 6. a) Kakosa 3. ;. c., AeficTBylomasi Ha 3TOM yuacTke?
6) Kakopo 6yner HanpsiKeHHe, ecsiu TOK yMenbwnresa -fo 0,1 a?

O 25-19. TajibBaHHYECKH]I 327eMEHT JaeT Ha BHELIHEe : CONpO-
tusJenue 4 om tox 0,2 a. Ecay Xe BHelHee COMpOTHBIAEHHE 7 OM,
TO 3aemeHT Aaer Tox 0,14 a. Kakoi#i TOK OH Jacr, eC/H ero 3aMx-
HyTb HaKOPOTKO.

A 25-20. [Ipa raabBaHHYECKHX 3JeMEHTa ¢ 3. [ c pPaBHBIMHU E,
u Ey, sonbT™Merp ¢ 60OMIbIIMM BHYTPEHHHM CONPOTHBJICHHEM. M IIKa-
JIOH, HYJIL KOTOPOH HaXOJHUTCS Ha ee CepelyHe, H CONpPOTHBAeHNE R

COeIHHEHB MO CXeMe, MNOKasaHHO# Ha pucyHke 25-2.. Compo-
THBJIeHHe R W BHYTPEHHHE CONPOTHBJEHHS  KaXKAOTO H3 3JEMeH-.

~ TOB paBHBl Mexay cobofi. Ilpu pasoMknyroM Kmioue .K .eTpenka
BOJILTMETpA - OTKJAOHSIEeTCS BNpaBo. - [IpH KaKOM COOTHOWEHUH, MeX-
ay Ey n Ep crpenka BosbTMeTpa NpPH 3aMKHYTOM KJjwue K: a). oT-
KJIOHHTCA BIIpaBO? 6) OCTAaHOBHTCH Ha HYJAEP: B) OTKJOHHTCS BAEBOP
A 25-21, IIsa ranbBaHHYeCKMX 9JjeMeHTa (I u 2), 1Ba BOJBT-
MeTpa ¢ GONBUIMMH BHYTPEHHHMH CONPOTHBJIEHHAMH H HIKalaMH,
HY/JH KOTODHIX HAXOAATCA "HA HX CepelHHaX, H CONPOTHB/EHHE R
COENHMHEHLI 110 cXeMe, NOKasaHHOM Ha pHucyHke 25-3,a. Ilpm pa-
3OMKHYTOM K/iode K BOJbTMeTpH NpH 1-M U 2-M 5/1eMeHTax moKa-

Puc. 252, ~ Puc 253,
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sHIBaoT HARPSKCHHA 183 1,4 6, npugem - 8"

UX CFPEJIKU OTKJOHeHb BNPaBo. [lpu samb- 7 ({‘\%/, ‘.

KaH#A KM104a K ‘BOJBLTMETpH NOKA3BIBAIOT '

Hanpwkenus 1,46 u 0,6 8 Apu TOM XKe Ha* ! :
8 <2

npaBieHHy OTKNOHeHust crpenok. Uro: 6y- -
AyT MOKa3biBaTh' BOJBTMETPBE, ‘€CJH ‘COSdH- - §

HUTH NpHGOPH IO cXeMe 253 6 H 33aMK- -
HyTh kimiou K? - - 5&%»3
A 25-22, HeckonbKo onnﬂaxosbrx rafib- - € 8
BaHHYECKHX 3/IEMEHTOB COEIMHEHBI, KaK: Mo-- - 4

KazaHo Ha cxeMme (puc. 25-4), mocpexcTeoM
NpPOBOAIOB, COHpOTHBJ[eHHe KOTOprX HH-
UTOXHO Maso. '

~-a) Kakosa pa3HoCTb NOTEHIHAJIOB Me}xny MOGHMH  TOYKAMH
COC/IMHUTEJIbHBIX TIPOBOJIOB,. Hanpnmep Mexay Toukamu A u B: nan
mexnay Toukamu-A n C?

6) Tot e BONPOC B C/Iydae,:€C/H 3. i C. 3AEMEHTOB HE PaBHH
R -BHYTPEHHHE ' CONPOTHBJEGHHA NPSMO TIPONOPHHOHANLHH - 3. k. C.

) Kak naMeHUTCS OTBET Ha BONPOC a), €CiH 3JEMeHTH GyxyT
obpameHsl 7pyr K- Apyry OZHOHMEHHLIMH MOJIHOCAMH?

A 25-23. Kakue 3apaabl - HaXOAATCA Ha IVIOCKHX 3JIeKTPOAax,
onyilieHHbIX B pacTBOp MEAHOro Kymopoca, eciH miaer Tok [=0,5 a
1 ecan yaeabHOe CONMPOTHBJIEHHE pacTBopa paBHO p=50 om-cm?

DNeKTPUUECKYIO TPOHHIAEMOCTb PacTBOPA NPHHATb &' =7,1- 10“°"-;-

Pué,_ 25-4.

A 25-24,. CunoBbie JIMHAY 3/1eKTPHYECKOTO TOKa B HPOBOZHHKAX

COBNAAAWT ¢ JUHHSIMH TOKa. Kak 3To cornacoBaTth ¢ TeM q)a-KTOM,

YTO B TOHKOM CJO€ 3JIEKTPOJIMTa (HanpuMmep, B IJIOCKO# KiOBeTKe)
JIUHUY TOKA OT JABYX 3JIEKTPOAOB B BHIAe Ma/jeHbKHUX IHAPHKOB pac-
MOJIOXKEHBl ‘B 3TOM ™ CJIO€, TOI'AA 'KaK CHJAOBLIE JHHHH JABYX pPa3Ho-
HMEHHEIX 3apsiJ0B PACNoJaralorTca IO BCeM HalpaBJIeHHAM? -

A 25-25, Tok Mper 1m0 NMPOBOAHHUKY GOpMBl, NMOKAa3aHHON Ha pH-
cyuke- 25-5, ‘OgunHakoBa /M HaNpAXKEHHOCTb fIOJ B Mecrax ¢ y3-
KUM W 1Hpoxam ceueHneM? Uem 3T0 00bACHATH? ‘ |

A 25-26; KakuM 06pa3oM PaclosOKeHbl CHAOBbIe AHHAH BHYTpH
M30THYTOH CTEKASHHON TPYOKH € 3JIEKTPOJUTOM, N0 KOTOPOMY HJET
1oK? Kak mayr cuiosble JHUHHH B NPOBOJE, 3aBA3aHHOM Y3J0M?

0 25-27. (Ipensapurenbio = pemdts 3afavy 21-23.) B pac-
TBOpE MefHOro kymopoca (p=40 om:-cm) TOK HAeT Mexidy ABYMA-
MEeAHBIMH NPOBOJIOKAMH, OCH KOTODBHIX DacMO/NOXKEHH Mapan/elbHO
Ipyr Apyry Ha paccrosinuu 13 cu. Pagmyc npoBosiok 4 mm. Mexny
NPOBONIOKAMH ~ NIOJNEPKHMBACTCS  HANPSAKEHHE 12 8. Onpefenutb
IVIOTHOCTb TOKE: @) Ha CepellHe PACCTORHHMA MeXHy npoaonoxa-
mH; 6) B TOUKe, orcroame# Ha 10 cu or ‘ ‘
ocelf - ‘06eHx : MPOBOJIOK; B) OMpEAENHTH /// : ‘
TOK, NpHHHMafl, 4YTO AJHMHA TIPOBOJIOK ////////”/ At ///////
15 cu paBHa rayGune cios pacrsopa ‘
H pasmephl cocyla BeCbMa BeJHKH. Puc. 255,
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"D 25-28. ‘Vsonupyiont - cA0H TIOCKOTO. KOHNCHCATOPa " COCTOHT

M3 JIBYX CJ0€B TOMIIHHOH d; H dy C SJEKTPHUIECKHMH TNPOHHHAEMO-

CTAMH €, H €p. JIM3JEKTPHKH HMEIOT YAeNbHble CONPOTHBACHHS pP)
H pz. Konjencarop HaxXofutcs IOA TOCTOSHHHIM ‘Hanpsikernem U.
a) Ilokasarb, uro npm yCTaHOBHBlﬂeMCﬂ COCTOfIHHH B caydae,

) €
€CJIH —1—'-7& P2 Ha rpamme JIHSJIeKTpHKOB HJOJIXXHBI HaXOIIHTbCﬂ
€ Pt

cnoGozmue 3apsRAHL

6) Briuncantb Be.nnqnﬂy ' sTnk ' aapﬂnos (n1s ~crekna

p1=2-10'3 om-cm; pna. KepocHHA = pa=5-10 om-cm),  ecan
di=ds=3 mMm u eCJIH 1oJIHoe Hanpmkemae Ha KOHIeHcaTOpe
U=15000 6.

B). O6GBACHUTb, NOYEMY CJOHCTHIE KonneﬂcaTopm AaloT SBAeHHE

«OCTaTOYHOrO 3apsja» (3apafa, NOSBAAIOMErocs CNyCTA HEKOTO-
poe BpéMsl N0 pa3psiKeRAN KOHAEHCATopa).
. A 25-29. K kougencaropy (C=10 mkg) npucoeauHAIOT aKKy
MyJasaTop ¢.3. A.¢. E=2.8 uepes comporusienne R=1000 ox. Ye-
pe3 CKOMbKO BPEeMEHH KOHJEeHCAaTOp Oyaer 3apsikeH N0 Hanpsxe-
naa  U=198 g? BHyTpeﬂﬂee CONpOTHBAEHHE AKKYMyAATOp2 HH-
YTOXKHO.

A 25-30. [aocksii Kormeﬂcamp C IH3JeKTPHKOM B BHAE napa- ‘

¢unuposannoli 6yMaru (e=2 CI'C) uepes ¢=10 mus coxpanun

sapan ¢, pasanfi 0,1 nepsonasajbHOrO 3apaAa go. Ilpeanmonaras,

~ ¥TO yTeyKa MpOH30UIJIa TOJbKO CKBO3b napadmnuposauuyno 6yua-
Iy, BHUACIHTB ee yne.m;noe conpomsneuue

8 ‘26‘. ‘Paia‘aarbn’enuuo “wenu-

1) Conpomnneﬂne NpH NapanielbHOM COEIHHEHUH nposonﬂuxos

—"'ZR- o

'9) [lpasmaa Kupxroq»a" |

a) ans cyMbe TOKOB B.yaje .

: . L Bl=0; . Lo

6) ANl CyMMB npousneneﬂuﬁ cud /roxoa Ha conpomsnenﬂn yua-

CTKOB H CYMMbI SJAEKTPOABHKYHIHX CHI' npu oGBone no KoHTYpY
‘ ZE— ZIR, ‘ o1

3) Pacue'r conpomsnenm pasaersﬂenﬂoﬁ Henu npousnonmca
clefyionHM .06pa3oM.” BXoAHBIM TOUKaM CXeMbl MPHUNHCHBAIOT 1O-
resunanbi Up, U); moTeHUMann BHYTPEHHHX TOUEK BETBJEHHA TO-
KOB MPHHHMAIOT 32 HEH3BECTHHE BENHUHABL IDTH’ BEJIHYHHB onpe-
ACNAIOTCH H3 CHCTEMH JHHEAHBIX ypaanennﬁ

UJ-U:: _0

| 2 R z
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" er /=0,32a; Boavtmerp—U=9,66. Co-

- Hckomoe conpommeﬂue NpOHOPIHOHANBHO odpamoﬁ BeJHYn-
He CYMMbI TOKOB BO BXOLHOM TOUKe . ¢

R S{Z*UO’T} et

4) Pacuer pa3BeTB/eHHOM Ienu ¢ HajqHUHEM B Hell HCTOUYHHKOB

_ TOKa NIpOM3BOJUTCS AHAJOTHYHO, HO ypaBHeHHE [/ ONpeAeNECHHs

HEH3BECTHHIX MOTCHUHAJNOB TOUEK BETBJICHHA TOKOB MMeEET BHI!

Ui=UrtEu _ ¢
‘ Ry

26- Ho*rpeﬁﬂ'renb nMeer 20 .namnoqex c conpomBJleHHeM

no 48om u 100 JIaMIoueK ¢ CONpOoTHBJeHHEM IO 288 om kaxaas.
JlaMnouku COEAMHEHB! TapajenbHo: Onpene.nmb conpoms.uenne
YCTaHOBKH MOTpeGHTENS.
O 26-2. Onpenesnts 3MeKTPHYECKOE CONPOTHBJEHHE CETKH, MO-
Ka3aHHON Ha pUCYHKe 26-1, eciM CONPOTHBJEHHE KAMAOr0 U3 3BEHb-
eB CeTKH paBHO 1 oM. PaCCMOTpe'l‘b OBa caywasi: a) TOK MAET OT
TO'-IKH A x Touke B; 6) TOK maer or ToukH C K touke D.

A 26-3. Tpeﬁye'rcx nono6path AAA CXeM, NOKa3aHHbIX Ha: pH-
cym(ax 26-2 u 26-3, Takue conmporHp/ieHHa R, 4roObt TpH 3aMKHY-
ToM knioye K, u pasomkHytom kiaioue K; ammepMerp moKasbiBan
TaKOM e TOK, KaK MPH 3aMKHYTOM Kimioue K 1 pasoMKHYTOM KJaio-
ye K;. ConpoTHB/IeHHs HCTOUHHKZ TOKZ W aMIEPMeTpa HHSTOKHO
Manbl.

O 26-4. K ranbBaHOMeTpy, CONpOTHBIEHHE KOTOpOro 290 ox,
NPHCOSAMHUAY WIYHT, MOHHIKAIOWMA 4YBCTBHTENLHOCTD [A/bBAHO-
merpa B 10 pas. Kakoe conpoTHB/IeHHe HaNO BKJIIOYHTbL NOCJAEN0BA-
TEJbHO C UIYHTHPOBAHHLIM ra/bBaHOMETPOM, ‘lTOﬁbl oﬁmee conpo-
THBJIEHHE OCTA/N0CH HEHIMEHHBIM?

A 26-5 -5._a) Conporusnenne. R uamepxe*rcn BOJLTMETPOM H ‘aM-
nepMeTpoM NoO CxeMe, NOKasaHHOW Ha
pucynke 26-4. Amnepmerp A noxaabisa-

nporusneske ammepMerpa R =0,03 ox. c
OnpesienuTs OTHOCHTEABHYIO omnﬁxy X,
KOTOPYIO AENAaioT, BLIYMCAAH CONPOTHB- a 8
HHe 06e3 ydyeTa CONPOTHBIEHHA aMmnep- .
MeTpa. ' '

6) llpoussectm TOT -kKe pacuer mpH
I=7 a u U=2]1 s. , 1D

A 26-8. a) Conpomn.vleﬂne R wus-
MepAeTC BOJILTMETPOM B aMIEpMeTpoM -
N0 cxeme, MORa3aHHOM Ha pucyHke 26-5. - Pnc. 26-1.

- ) t9

-



. Puc. 26-2. _ _ _ _Puc.. 26-3. -

Amnepmerp A ‘moxaseipaer I=2,400; poapr™merp V — U=7,20s.
- ConpotupJaenne ' BOIbTMETPA RV—IOOO om. OnpepejuTb OTHOCH-
TENbHYIO OWHOKY X, KOTOPYIO HeJaior, BLIYHCISAS conpommenne
Be3 yuera TOKa, HAyHlero B BOJBTMETP. .
6) Hponssecm TOT Xe pacuer npu I= 24 mae; U= 720 8.
A"26-7. Tlpu skJjOUeHns npuUGOPOB N0 CXeMe, NOKa3aHHOH Ha

pucynke 26-5, amnepmerp nokasnisaer ToX [1=2,06 a4, a BoabT- .

MeTp——-Hanpﬂx&enne U,=49,6 8. IIpu BrMOYeHHH TeX e npubo-
POB IO cXeMe Ha DHCYHKe 26-4 ammepmerp mokasuiBaer I;=194 g,
a BOJIbTMeTp-— U;=50 6. Onpenennts conpotupienne R. Hanpﬁ-
XeHHe, NapaemMoe Garapeelt, sB/sfeTCa NOCTOSHHBIM.

‘A 26-8."Ha pucynke 26-6 moxasana cXeMa COEJMHEHHiI Ka-
Tymxu amiiepmerpa K u mwyntos Ry u Ry, Ecan BKmounTh amnep-
MeTp B Llelib, NOb3yACk KneMMaMu A u B, o nena fgenenus nudep-
6.g|a1ja amnepmerpa pasna 0,1 a. Ec.;m TIO/Ib30BATRCS KIEMMaMH
HOJlb3OBaTbCﬂ KaeMMamu B u c?

A 269 Ha xopoGKe ax\mepmeTpa, Kpome kKiaemMMm M 1 N ana
npncoennueunﬂ K LenH, NMETC 4 KIeMMB, PacloJoXeHHbIE, KaK
TO0K3a3aHO Ha pHCYHKe 26 7. B nacnopre npu6opa ykasauo, 4to mnpu
COENINHEHHN STHX KIeMM’ TiepeMEUKaMu N0 CXeMe I Bca wmxkana am-

Puc. 264. .  Pue, 265, Prc, 26-6.
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7 ) i
Puc. 26-7.‘

nepMeTpa COOTBETCTBYeT 3 a; NpH coennueﬂun TeX e KNeMM no
cxeme /I Bca mkana coorsercreyer 1,5 a. Buyrpn npu6opa AMeloTCA
CONPOTHBJICHHS, COeNMHEHHEIE € paﬁoqeu karymxko# K npubopa no,
cxeme pucynka [ll, npuuem Ri=R,. - -

a). Kakomy TOky 6yler COOTBETCTBOBATh, BCS I.HKaJIa ‘eCan . yna-
JANTb COBCeM NepeMBIYKH Mex1y Knemmamu A, B, C n D? ‘

6) KaxoBo LOMXHO OGLITL OTHOLIEHHE N MEeXIy conpomanennﬂmu
Ry u: 'Ry, ecny KejarenbHo, 4TO6GH NPH yAaNeHHH nepeMquex BeA
wKaJja coorsercrsosana 1,2 a?

0,26-10. lns onpenenenus Mecra, rie ONLHH M3 npononon ABY-
XKUIBHOTO Kabessi BCIEACTBHE MOBPEXACHHS TONYUNI COe/IHHenHe C .
seMJaell, . MOMHO ~ yNOTPe6HTb YCTAHOBKY, CXeMa KOTopoﬁ npHse- -
LeHa Ha pucyHke 26-8. AB — cTpyHa, mo KOTODOH MOXKHO nepe-
peurats xourakt K. Ompefesutr MecTo noBpexieHus Kabess, ec-
au raabBaHoMeTp G He NaeT OTKAOHEHHS, KOria KOHTaKT K ‘wa-

_XomMTCH Ha paccrosnud 41 cu or xonuna B. Hanna CTPYHBI: 100 oM

nmma Kabens 7.8 km. _
26-1! a) Uemy paBHO conpom}meﬂne npononoqnoro Kapha-

’_{ ca B BHIE NpPAMOYTOJbHHKA CO

CTODOHAMH a W b W AnaroHanbio,

| a. . . €CHH TOK HIET OT TOUKH A K
T rouke B (puc. 26-9)? Conpo-
i K{- T _ ' THBJEHHE - JHHHUB ANHHBI 1po-

B == BOJIOKH paBHO ¥.
6) Tor xe BOmMpoOC, €CJHN TOK
uner or.toukn C x D,
‘ A 26-12. YenoBek, CTOf  Ha
X ! - 8eMJIe, KacaeTcsl OrOJIEHHOrO Me-
CTa OJHOTO H3 TNpPOBOXOB Ma-

|

l

' N o

| . | r¥CTpany, MeEXNRy npoBOJamMn
[ V.= . . ’

]

1

|
!
|
|

v

; 1 A —— }
‘ v o h
L] c s

"Puc, 26-8. | o Puc. 26-9:
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KOTODO# Hmeercs Hanpmxemde U 600 a. Kaxoﬁ TOK nponner'

CKBO3b T€J0 UeNOBEKa, €CAH OH NPHKOCHETCH K OHOMY HM3 IPOBOMIOB
1P cAeAYOIHX YCIOBHAX: CONMPOTHBIEHHE Tela 4YenoBeka (raas-
HBIM 00pa30M: KOKH B MeCTe NPHKOCHOBEHHA) B Caydae CyXOfl KOXH
ouennsaercst B R=50000 ox; conporusneHne U30IALUHA MEeXHy TeM
npoBOJAOM, K ° KOTOPOMY  NPHKOCHYJAHCb, H 3eMJelf - paBHO
R1=50 000 om, conporuBIeHHe H30JAUMH MEXKAY APYIHM NpPOBOAOM
| M 3eMJIeil . paBHO Rz-—-400 000 om? Conpommeﬂuem 3eMJIH . MOXKHO
npexedpedb.

A 26-13. Qas usMepeHHs conpomsneuna H30JIILHH B NPOBO-

dax, HaxoOsUIUMXCA MNOA = HanpsXXeHHEeM, H3MepAloT NOCpEeACTBOM -

BOJILTMETPA ¢ GOJMbIIHM BHYTPEHHHM CONPOTHBJAeHHEM R Hampske-
nus; 1) -mexay. HePBHIM H BTODHM NPOBOAaMH (U); 2) mexny nep-
oM _nposoaoM ¥ 3emuelt (U;); 3) Mexay BTOpeIM NpPOBOAOM H 3eM-
aeit (Ug). UeMmy paBHH CONpPOTHBICHHA H30JAIMH NEPBOTC H BTO-
' poro ApOBO/IOB N0 OTHOINEHUIO K 3emie Ry # R, npu TaKHX namibrx

=20000 on; U=120 6; U;=8 6; Upy=10 86?

4$ 26-14: Ba BONLTMETPZ C BHYTPEHHHMH compommennamn
6000 o.4-4-4000 om coexmnenn nocrenosaréabno. Ilapaanenbho k
HEM: BKJIIOYeHO . conpotusaenre. 10000 ox. Ha sty cucremy pmano
nanpsixenue 180 8 (puc. 26-10).

a) Uro nokasmiBaloT BOMILTMETPH, KOTAa Kawou K paaomxny'r?

..6) KaxoBul moxasanus BOJALTMETPOB, Koraa kaiou K saMmxuyr, a
ABHKOK D coeauued c cepepuso#f conporusnenus Rs? ‘

B) JBHxOK D nBHraior Ao Tex MQp, NOKa NOKa3aHUS BOJNLTMET-
poB He. YpaBHAIOTCA MeXAay cobof. Ha Kaxue uactn AesHT NBH-
#0k D conporusienne Ry?

A& 26-15. Ha pucynxe 26-11 naoépameua CXeMa OTEHHHO-
Merpa, NP1 MOMOIIM KOTOPOrO MOXHO MeHsiTb Hampsxenne Uy, npa-
xoAsmeecs ra npuGop M. [ToreHnnoMeTp HaxoNHTCA NOX HaNpsKe-
unem. U. [Hosaras compormeaeHue npu6opa M paBHbIM .7 u CO-
NpoTHB/EHHE NOTEHNHOMETPa paBHbIM R, onpeseants Up Kak dynk-
LHIO PacCTOAHUA X no.uzynxa NOTEHUYOMETPA OT ONHOrO H3 ero
KOHUOB.

l/lccneﬂonam cAydan:: a) X== 0 - 6) x=t;’ 'B) 'x=-§l—; r>R,

-

x .

o

Puc. 26-10. . Pae %L

Pac. 2612 . - Pre. 26-13.

26-16 I‘eﬂeparop NOCTOSIHHOTO TOKa Ader . 3. A.C. 126

Ero. Buyrpenuee - conporasaenue 0,2 om. On sapaxaer Garapewn

aKKyMyasToOpos ¢ 3.4.C. 10 @ M BHYTpEHHHM COTDOTHBJEHHEM
0,6 ox. IMapannensuo 6aTapee BKIIOYEHA JAAMIOYKA 'C COMPOTHBAL-
HueM 3 om. Onpene.nmb TOK B 6aTapee axxymy.nmopOB 1B Aan-
nouke.

O 26-17. Tpu ranbBaHHYeCKHX 3JeMeHra C 5.[.C. 1,3 6 14 e
n 1,5 & ¥ c BHYTpeHHHMH conpoTHBJcHAAMH N0 0,3 oM Kamiabid
BKJIOUEHBl NAapajAeNbHO ApYr APYry Ha BHEeUIHCE conpo'msnenue
0,6 ox. OnpeneanuTb TOK B KaXJAOM SJeMEHTe.

O 26-18. Tpu raibBaHHYECKHX ~S/JEMEHTa M TDH  BOJBTMETpa
coelMHEHBl TIO CXeMe, MOKa3aHHON Ha pHCyHKe 26- lg Snexrpoasn-
JKYIMe CHAN ralbBaHHYECKHX 3aeMeHToB paBubl: E =1 8; Ey=26;
Ey=1,5 8. ConpoTHBNEHHS BOMLTMETPOB PABHMI: R.—-2000 oM’
R;=3000 om; R3=4000 ox. Conpowxmeﬂua SJEMEHTOB HHYTOXHO
MaJah.

a) KakoBbl ‘IOKa3saHHs BOJLTMETPOB?

6). Kakopo manpskenue MeXay ysaaMu CXEMH? e

O 26-19. Kakosnl BHYTpeHHHE - CONPOTHBJIEHHS FabBalHYeCKAX
3AEMEHTOB ¢ SACKTPOABHKYIMHMH cHaaMu 1,6 8; 1,4 @ v 1,1 8, ecan,
Oylyun - COeNHHEHbl - NapajielbHO TPH BHEIIHeM coupomrmeaan
1 om, oun palor toxu 08 a; 0,6 u —0,24?

) .26-20. Tpn ranbBaHHYECKHX . JIEMEHTa. .. .(»E‘-=.l‘,3: 8;
E;=15 8, E3=2 8; ri=ry=ry=02 0M) BKMOUeHH, KaK 310
nokasaHo Ha pucyHke 26-13. Conpo- ‘ ‘
tuBaedHe R=0,55 om. Onpepeautd
toRu Iy, I3 n I3 B aneMentax.

A 26-21. Ha cxeme, mokasaHHON
na pucyske  26-14, conpoTup/ieHHs
R|=R2~R3—R4=1000 oM, E;=15s,
E;=18 a. Onpenenuts TOKH B COMpPO-
THBJIEHHSAX.

A 26-22, I ,Hsuepe}mn pas-
HOCTH TeMmepaTyp MOCpPeiCTBOM Tep-
MO3/JeMEHTa HMHOrAa NPHMEHSIOT CcXe-
MYy, noxaaaﬂuylo 'Ha. pHCYHKe 26- 15




§ .'Memm
- peocrara’ R;, AOCTUraior TOro, 4To Crpei-
Ka rajispanomerpa G crout Ha myine: Onpe-
ReNHTb pasHoOCTL  TeMIiepatyp Al Mexny
_ cnmasivu Tepmo3aeMeHta 1 M 2 mpH Takux
pannbix: R=0,1 om, BHyTpeHuee 'compo-

~ 3aHMe BOJBTMETPa NPH OTCYTCTBUM TOKa
' B ranbsaHoMerpe pasxo U=0,07 ;. Ko-
3phULUEHT TepMO3JEKTPOABHKYLEH CHIb
TEpPMO3/IeMEHTa (Menb—— KOHCTaHTaH) pa-

BeHe 44.- 10 =5 —

Zpad

PHC 26'15', .0 2623, BaTapeﬂ n3 400 3neMeHTOB,

KaX/abill c 3/1eKTPOABHKYIeH cuiofi 2 @

W BHYTpeHHHUM conpotusjiesdeM 0,1 om, monxHa KaBaTh TOK Ha.

BHelHee conporusienue 10 om. Tpebyercs COCTaBHTH CMEIIAHHYIO

6aTapel0 M3 TAKOro UHC/2a M) NapajVIEAbHBIX DY, COepKAUIHX

KaxJjasi fp NOC/eJOBaTeNbHO COeIHHEHHBIX 3JEMEHTOB, YTOOHI :No-
JAyunjach MakcHMajbHaf cuia Toka. Onpepeautb uyucna ny U Ng.
A 26-24. JIsa rajpBaHHYECKHX 3JIEMEHTa € JEKTPOIABHXKY-
mumu cunamMu E; u E; U BHYTPEHHHMH CONPOTHBJEHHSIMH Iy H ro
COE/IMHENB] Napa/lebHO ¥ NA10T TOK /| BO BHEWHIOW UeMb, cONpo-
‘ maneﬂme KOTOpO# .pasHO R..
, _-a) Onpenejnth TOKH. B, Sﬂememax Iy n 12 H TOK 1 Kax q)yﬂxuun
Eh E2, r, r2 & R

6) Onpeaenntb BHyTpeHHee conpomBneHHe ru 9J1eKTpoanxy‘ ,

wyio cuay E snementa, SKBHBAJEHTHOro AaHHok Garapee. Paao-
“ Bpats cnyuau: ) Korlla Ey=E; n 2) xorna ri=ry. =

B). OnpeaenuTs TOK B 3JeMeHTaX mnpu xoporxom 3aMbIKaHUH
f6araped.

r) . Haiirn_ycnosna, npn KOTOprX B’I‘OpOH S/IEMEHT He 6yner pa-
6orarp.

n).. Hpn KaKoM, R roxu B 3/IeMEHTaX PaBHBI? Bcema JIH 3TO BO3-
Mo»mo?

) A AZ
'—:':.;_ i Ay : 5o
n___¢ . z
a 5;- I‘
- Puc."26-16. : Puc. 26-17,
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‘»onpomn.nerme Bucoxocmmro-“

THBEHHE Bonbmerpa Ry =50 om; noka-

& 26-25._I/hvxee'rca SJEMENT. l’peHe B xompom nonﬂpﬂaaunw
MOXXHO CUHTaTh yCTpaHennou Dnement naet TOK Ha amncpmerp, co-
NPOTHBJIEHHE KOTOPOTO Maj0 IO CPABHEHHIO C:BHYTPEHHHM CONPO-
THBJIEHHEM 3JeMeHTa (pHc. 26- 16). Kag namenurcs noKa3anue am-
NepMeTpa, eC/A B 3MEMEHT ONYCTHTh, KAK NOKA3aHO Ha pHCYHKaX 6.
W @8, WAHKOBBIY M YrOJbHBII 3J€KTPONH He6GOMLUIOro pasmepa, co-
edyHEHHbe TPOBOXHHKOM MaJIOrQ COTpPOTUBAEHUS?

A 26-26. OnpenesnuTs  CONPOTHBJAEHHE.  PasBETBJICHHOW Lenn,
U306 aXKeHHON Ha pucyHKe 26-17. Conpo'ma.neune KamAaoro Crepx-

" HSl paBHO 1 oM,

§ 27. Momuocﬂ. H pabora Toxa

1) Pa6ora, nponasouMas 3JM€KTPHYECKHMH CHIaMH Ha yuacrke
ueny, KOHIL KOTOPOTro HMEIOT pasHoCTb norennuanos U, npy Toke [
B T€YECHHE BPEMEHM T

A= SU-Idt.‘ '
0
Ecan I w U nocrosinuw, TO
= Ulr,
2) Momnocn: TOKa
P=UI,

3) Konnqecmo TENVIOTH, BBIfEAAIOIEICE RAa YHacTKe Lenw € ¢o-
npotneaenreM R, no kotopomy-nier Tok I, 3a BpeMs T, He3aBHCHMO
OT HAJHYHA WJIH OTCYTCTBUA 3.J.C. HA pacCMaTPHBAeMOM yqac'rxe
pasno -

; Q=1/I*R~.

4) Konnuectso Tennom. Bbme.nmomeeca B 1 cud npoxaommxa ¢

YAebHHIM CONPOTHB/IEHHEM p NPH ILIOTHOCTH TOKa 'j, paBHo
) g=7J P‘C ‘

'0 27-1. Ha pHcynkax 27-1 u 27-2 nokasams aBa’ cnoco6a
Bkouenns BatTMerpa. IlokasaTs, uTo B MepBOM. Ciyuae nokd3anue
BaTTMETpa GOsbLIe M3MepsHeMOil BeNHuMHbl HA BeJHYHHY MOIIHOCTH,
nor;iomaemoh B T0CTol 06MOTKE, 8 BO BTOPOM — Ha BEJINYHHY MOIL-
HOCTH, MOr/IomaeMofl B TOHKOH O6MOTKe.

O 27-2. Ckonbko namn mowHocTeio P=300 sm kaxnas, mpen-
HasHayeHHHX Aaf Hanpsixkewus U=110 6, MOXKHO yCTaHOBHTb B

Puc. - 27-1, ‘ . Pune, 27-2,
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SllaHHH. ecaH NpoBoAKa OT Mamc'rpa.rm chenana ‘MeAHHM ﬂpOBQ;!lOM'

oﬁmeﬁ panuol f=100 # u cevenneM S=9 ua? u ecan Ranpse-
HHe B MATHCTPaNW MONepXHBaeTca paBuuM Up=122 a? -

G 27-3. OnpefenHTs KOAHYECTBO MeXH m, norpeGmoe Masf

yerpo#icTaa NPOBOAKH ¢ obmed amunofl =5 ku. Hampamenne ma
mAkax - crapgew  Uy=240 6. IlepenapaeMas noTpeGHTENIO MOLIL-

HoeTe P=60 xkem. Jonyckaercs B BPOBOLKE MOTEPS HANPAKEHAS

p=8%.
. O 274, Kax mimenntes TemnepaTypa MEOHOTO CTeIEHS, - €CAH
no Hemy B teuenne 0,5 cex npoi’meT TOK, IVIOTHOCTb KOTOPOFO paBHa

9 u2 Tpu pacuere npxmsn'b, 4TO Nepesata TEMIOTH OKPYXKAIOUWHM

TeJlaM: OTCYTCTBYET. : ) '
A 27-5. a) Barapes cOCTOMT H3 n=>5 nocnenonarenbﬂo co-
eIHHEHHBIX 5JIeMeHTOB € 3. 1. ¢. E=1,4 ¢ Kaxablll 1 ¢ BHYTPEHHUM

conporub/aeHneM no r=0,3 om Kamnbm [Ipu_xakoM Toke mose3Has :

' MoliHOCTb Garapen paBHa 8 am? ‘ .
6) Kaxopa nHamboablnas mnojesHas MOIIHOCTB 6aTapen?

- A 27-8. Tok 0T Marucrpans . K TOTPeOHTEI0  NOABOAMTCA MO
MEMHON NpOBOAKe O6IeR NJAHOH 49 M ¥ MO aAbl0 CeUeHus 2, 5 mmt.
Hanpsaxenue B marucrpaax pasuo 120 6.

[Torpe6urens HaMepeBaeTca cAeNaTh 3/MEKTPHUYECKYIO neus Moll-
Hocteto 600 eni. KaxoBo HO/IXKHO ObITh CONPOTHUB/JEHHE y MEYH?
A 27-7. OnpefiedHTh pafoTy TOKa Ha YyuaCTKe, He cojepxa-

lleM HCTOYHHKOB 3. [.C. H HMEIOIeM conpoTHaaeHHe R=12 os, ecnn .

TOK B TEUeHHe T= 5 Cex paBHOMEPHO ysenmﬁaanca oT- !;——2 a no
12-— 10 a.
O 27-8. Onpeuenmb paboty anexrpnqecxnx CHJI H KOquec'rBo
TENNOTH, BHAGASEMOe B Teuenue | cex (W TO M Apyroe nupasm'b B
: p,x(oymx) B CAGRYIOWHX CaAydasx:

a) B TPOBOJE, MO KOTOPOMY HJET TOK 1 a; HanpsKeHHe MeXay

KOHIlaMU [IpOBOJA paBHO 2 8; -

6) B aKKyMYJASTOpe, KOTOPHIK 3apa>xaerrea ToKkoM B | a; nanpn-
KeAHe MEMIY MONIOCAMH aKKYMYAATOPA PaBHO 2 8; 3.1.C.. aKKYMY-
asiropa pasua 1,3 8;

B) B Garapee aKKyMyJATOPOB, KOTOpas XaeT Tox-1 a Ha BRemnee
CONpOTHB/ICHHE; HaNpAXKeHNe MEXKIy NOMIOCaMH aKKYMYJIATOpa pas-
no 2 8; 3. & C. 6arapen paBHo 2,6 6.

A 27-9. Barapess  aKKyMYaNsTOpOB, 8. I C. xovropm': E=12s,
sapsikaercs upH Hanpsikenun U=12,5 ¢ tokom [;=3 a. Ilpunu-
Mas, YTO BHYTPEHHee CONpOTHB/AEHHE NpPH 3apafe H NpdH paspafe
ORMRAKOBO H YTO aKKYMYJATOp OTAaer Me=70% mnpowenusero ue-
pes Hero 1IpH sapfjie SNEKTPHUECTBA, ONpeAeNHTb K. I . M aKKyMy-
,;ms%p;' a). npu paspnne TOKOM 12=3 a; 6) npu paspsne TOKOM
3= a.

A 27-10. Tlo nponony. CONpPOTHUBJACHHE KOTOPOro R=6 om,

APOTEK0 - KOANYECTBO IMEKTpHUecTBAa ¢=30 x. Onpemennts KOAH-
" 4eCTBO TEHAOTH, BMICJCHHOE B MPOBOJAE B. CACRYIOHMIAX CAYYaAx:

12

' TaKMM 06pasoM, uTO xa}xmﬂe.'

‘a) ‘no npeseay B ‘TEUCHHE T=24" cex_ :
nporexa.n HOCTOAHHBI TOK; '

.6) TOK B WPOBOJE PABHOMEPHO YOH- ' _
Bajl IO HYJs B TeueHHe T=24 cex;

B) TOK B HPOBOAE yébnsa.u A0 RYAA

1=24 cex ou yOuiBan B,zmoe ‘ U phe. 9148,

\( 27-11. ConpoTtusieHne  06GMOTKH '
snekrpouaifnura 16 ox. Onpeneamb TIPOMEXYTOK BPEMeHU; 38 KO-
Topullt 3akunuT B HeM 600 2 Boasl, HMElouied HaYaibHYIO Temuepa-

" rypy 4H=10°C, ecam.  x.m A. 60%. u ecan. Hampskenue 8 ce-

™ 120 8. ,

O 27-12. CxoAbKO BHTKOB HHKEJHHOBOA NPOBOJIOKH: HARO Ha-
BuTh Ha Gapdoposutl nuAuHAp AMaMeTpoM 1.5 s, uTOOH YCTPOHTH
KHTMATHABHAK, KOTOpPLIM B Tedenue 10 wmun MoXHO ncxnnmmb 120 2

- BOAM HApH ‘HavanbHO# TeMmeparype 10°C; x.n.a. n*pnmm 60%.\

Huamerp npoBoaoku 0,2 am. Hanpsaxenne 100 5.

O 27-13. DneKTpUUECKHA 4WafiHUK HMeeT jBe CEKIHH Harpepa-
renbHON @poBosiokH. TlpH BEAIOYEHHM ONHOM OH 3aKHNAeT uepes
10 aur; Apy BRAOYEHHR ApYrofi oH 3akwnaer depes 20 mun. Yepes
CKO/IBKO BPEMEHH OH SaKHIIMT, &CAN BKJIOURTH 00€ CEKLHMH: a) mo-
crepopaTeasno? 6) mapanneabho? Hanpsxenuwe, K. n. 4. dafnHKa,
KONHYECTRO BOJIH H HAJAALHYIO TeMOEpaTypy CUHTaTh BO BCEX cay-
4aaX OJHHAKOBLIMH.

<0 27-14, Ecan nanpﬂmexme B CETH PAaBHO U,=120 8, TO BO-
Ia B 9/MeKTpHYecKOM Hafimuke 3akunaer uepes T;=20 mun. Ecau
Ke HalpsxeHHe B CeTH PanHo U2=110 8, TO fIpH TAKOM Xe KOJH-
yecTBe BOIM H TIDH TOA Ke HEYAALHOA TeMIEpaType BOAA 3aKHNMaer
tepes 13=28 mun. ﬂpezmo.uaraﬂ ANA YOPOHIEHHH, 4TO NOTEPH
TENNOTH OT 4afiiMka B OKpyXaiollee MPOCTPAHCTBO MPONIOPUHO-
HaAbHH - BpeMeHH HATPEBEHHS, PACCUMTATH, Yepes: CKOMbKO :Bpe-
MEeHH T3 3aKHAHT BOjA B qaﬁauxe npn ﬂanpﬂmenm B eem, pamou _
U3== 100 8.

& 27-18. TanpBanHdeckull sneMeHT ¢ BHYTpeHHﬁM ‘CONpOTHBIIE:
HUEeM 7 3aMBIKAIOT NOOYEPEAHO ABYMA NPOBOJOYKAMH C PAsNUTHBIMA
conporHsaesuamy R, n Ry B kakom' coornomenu nommm Haxo-
EHTBCA Ry, Ry 41 r opw CHEAYIOHUX YCJAOBHHX:

‘a) B conpoTuBaen#ax R, # R ROMKHO sa ompefenentoe spe-
M$Sl BHAEAATHCA ORHO H TO XKE KONHYECTBO TERJOTHI; °

6) B mensmem COTPOTABAEHHH ROJIKHO Bbmenmbcn 6om>me
TenaoTH? -

A 27-16. Tox HIeT OT MefHOR TPYOKR pannycom r==2 MM K
MeaHofl - TpyOke pafuycoM R=4 cu 1o fA0CKOH  * aNnOMHHHEBOM
doavre ronmmmol 'd=0,1 mm* (puc. 27-3). Kakoe KOAHTECTBO Tefm- -
Ja BHAENSeTCA B amomnmuenoﬁ cbo.nbre sa ‘t=0 5 cex, ecnu ‘rox pa-
pen I'=5 a?

00-27-17. a) K xounam ¢snHuonofi: npono.uoxa mmuoﬁ 1=5 cu
H RuaMerpom d=0,2 mm npuaaraeTca Hanpaxeane ~U =100 ¢: Ka-

2



KOt npomemymx BpeMeHH T NPONJeT N0 TOro Momema, KaK npo-
| BOMOUKA  HavwHer maaBurThCH? “TemrepaTypa NaaBieHHs. CBHHIA

t=327°C. [lpeneGpeunr nOTeped TEMIOTH BO BHelIHee l'IpOCTpaH-.

crio. TIpnuuate HauanapHyo TeMmepatypy npososodkd pasuoit 0°C.

IpeHeGpeun H3MEHeHHEM TEIJIOEMKOCTH CBHHIA NpPH. HarpeBaHUH. .

~6) 'Kékoil poMeKyTOK BpeMeHH MpPOHAeT O Hayajia IIaB/eHHs
‘TIPOBOJIOYKH, eciM No He#t uper Tok [=50-a?

O 27-18. CpunioBas MpOBOJIOYKA JHAMeTpoOM d, 1 MM B
N1aBKOM NPENOXPAHHTENe PaCl/aBseTcsi NP AJHTE/ILHOM TOKe He
metbiwre /;=8 a. Onpenenutb, Npu KakoM TOKe [, pacmiaBurca
NpOBOJIOYKA HAMETPOM de=2 mm. CuuraTh TPOBOJOUKY AOCTa-
TOUHO " AJAHHHON - (A5 TOrO 4TOGB MOXHO OLLIO NpeHeGpeysr OXJa-
MAeHueM y ee 3axkuMoB). CuHTarh, 4TO MOTEPS TEMJIOTHI MPOBOJIOY-

KO#i* B OKpYyXKaiolee TPOCTPAHCTBO ﬂpﬂMO NpONOpUHOHANbHA TO- -

- BEPXHOCTH TIPOBOJIOUKH. .
‘0 27-19.: d/ieKTpHUecKass - NYCTOTHAs - JIaMIOYKA MOIU,HOCTbIO
=50 8m, npefHasHaueHHas AN Hanpsokenus U;=120 6, umeer
BOJIOCOK JAHaMeTpoM TONEPEeYHOro CeueHHs d,=0,044 um u pnanHOR
1 =612 mm. Onpenenntb, Kakoll auameTp da M Kakyio AjnHHY Iy foa-
XeH HMETb BOJIOCOK JIaMIIOYKH MOUHOCTBIO Py=15 8m, npennasua
ueHHOH Ans manpsikenns Up=220 6. Ilpu pacuere mpeneGpeyb mo-
TepPSAMH TENJIOTH MO KPIOYKaM, NOJAAEPKHBAIOIUMM BOJOCOK; CUHTATh
TeMIepartypy Hakana B 06OMX CyYasfX OLMHAKOBOH; BOJMOCOK pac-
CMaTpHBATh KaK KPYTJIBIA LWHIMHAD.
© [0 27-20. Ins HaKana HUTH OJHOrO M3 THIIOB snemponﬂou
namnbl Tpebyerca Hanpsxkenue 3,88, mpuuem PIILeT tok 0,65 a.

Beaencrare ncnape}mﬂ MmarepHalna HPITH zmameTp ee yMeHbIIIPIJICﬂ.

na 10%. Kakoe tpebyerca Hanpsxkenue, 4ro6H NOIIEpXKaTh TeMle-
parypy Hakafa npexdei? Kakol mmer npu sTom TOK?

0 27-21. TMpunnmas: 1) 410 OXAamJeHue HaKaJlHBaeMOH npo-
BOIOKH B BO3JAyXe MpPAMO NPOMOPUHOHANBHO Pa3HOCTH. TeM-
nepaTyp NPOBOJIOKA M BO3AYXa (3aKOH OXNaXMEHHS Hptotona) ;
2) 4TO M3MeneHHe CONPOTHB/EHHS ee ¢ TeMNepaTypod HEe3HauHTeNb-
HO, TMOKAa3aThb, YTO YIJIHHEHHe
NPOBOJIOKH, HaKaJHBaeMoO# To-
KOM, NpPAMO MPONOPLUOHA/b-
HO KBaJpaTy BeJHUMHBI TOKa.

O 27-22, Ha  pucyHxke
27-4°  n3o6paxeHa cxeMma
TENJIOBOrO0 ~ BaTTMerpa. ToOH-
Kasi mpososioka AB, waxanu-
BaeMasi TOKOM, NepeKHHyTa
yepe3 6ok C, oTTArMBaeMblii
KBEpXy NPYXHHKOH (He mOKa-
3aHHo#i Ha pucydke). IToka-
'8aTh, 4TO NOBOPOT cTpesku D
npsAMo nponopuuonaneu Mo
Puc. 2744 '_;Hocm ToKa P,

128 : . ' o

§ 28. aneurponuue ABNOHHA B m'ramlax

1) Hpn peHICHHUH 3an.aq fIOMElIEHHEIX B STOM naparpa(be HC-
NOJNbL3YeTCA MPeCTaBNCHHe, YTO HEKOTOpask YaCTh SMEKTPOHOB CBO-
6oaHO nepeMelllaeTca BHYTPH MeTalJa H 4TO K 3TOH 4acTh IpHMe-
HHMBl COOTHOIICHHSI KMHeTHUeCcKofi Teopnu rasos. Ciaeayer NOMHHTS,
YTO. BCe PE3Y/AbTaThl, NOJYYEHHEIE Ha OCHOBaHHH 3THX NpeACTapJe-

. HHUH, SIBJSIIOTCH JIMIIb NEPBLIM NPHOAHKEHHEM K HNefCTBHTENIbHOCTH.

2) I'Inomocrb TOKa B MeTalie
j=nev, -

riie n— KOHUEHTpalus HOCHTeNeA 3apsina (B cayyae Mmeramia —
CBOGOHBIX - 3JIEKTPOHOB), € — 3apsfl 3JEeKTPOHa, v-—cpenmm CKO-
FOCTH YNOPSIAQUEHHOIO IBHIKEHHS 3JEKTPOHOB.

3) Mexnay nsyma Meramiamu A u B, umelomumu o6iiyio Teme- .
parypy ‘T H coemuHeHHBIMH MeEXAy coboii HAH HenocpeAcTBeHHO,
HJIH NOCPEe[CTBOM HHBIX METa/l/IOB, HMEETCSi Pa3HOCTH INOTCHILMAJIOB
Eap, 3aBHCfimlast OT NPHPOAH METANJIOB H HX OGIiefi TeMmepaTyphi,
HO - He. 3aBHCAllasi OT NPHPOAEI H Temnepa'rypu NPOMEXYTOUHbIX
MeTaadaoB (KOHTaKTHas 3. I.C.).

4) Ilpu mpoxomxaeHHH NO LENH: KOAUYECTBA - 9JIEKTPHYECTBA ¢,
HOMHMO JUKOYJ/IeBOH' TEMJIOTH, B KOHTAKTaX PAa3JHYHLIX METal/l0B H
MeXJly CeueHHAMH MPOBO/IOB, OTJIHYAIOMKXCA MO TeMIeparype,. BH-

" ACIETCSA -HilH: -MOTJIoNlaeTCsd KOJNIHUECTBO TENJOTH, PaBHOe El], Thae

E — coorBercrByioulasn 3. A. C.
5) ITAOTHOCTH TOKA 3MHCCHH SJIeKTPOHOB B BaKyyMe. ((bopmyna
Hemmana)
(-4

j=ATz%",

rie A —mnocrosnHas; @e — paGoTa BHLIPHIBAHHUA 3/]EKTPOHA H3 Me-
Tanna; k — mocTostHHAs Boabumana; T — temneparypa.
A 28-1. OnpenendTb KONHYECTBO ABHIKEHHS 3/1€KTPOHOB (p). co-
OI‘BeTCTBYIOL[Iee Toky /=400 a B ipaMoM nposoae AnnHOA =10 Ku.
O 28-2, [IpunuMas, 4TO Ha KaXKABIA aTOM MeJH NPHXOLHTCH
OfMH CBOGOMHBIA SJMEKTPOH, CAeNaTb C/AEAYIOLIHe PacyeThl OTHOCH-
TE/NbHO MeJHOro nposoia AMHHOR 15 K, ceenHeM 1 MM2 [0 KOTO-
pPOMy HIET TOK NMpPH HANpsKeHUH 7 8: :
a) ‘OnpenenuTh, CKONLKO BpeMeHH MoTpeGyerca Ias mepeMerle-
HHSt CBOGOJAHOrO 3JEKTPOHA OT OJHOTO KOHLA NMPOBOJAa N0 APYroro.
6) Hafitn cymmy ajeKTpHYeCKHX CHJI, neﬁcrayloumx Ha BCE CBO-
GonHble 9JEKTPOHB B NMPOBOJE.
. A 28-3. I'Ipennonaraa uro CcBOGOAHBIE snempoabl BHYTDH Bpa-
Waloulerocd Te/a nepeMeiaoTca OT OCH BpAIleHHs K nepudepun 10
Tex Mop, MoKa UEHTPOGeKHAR CH/IA HHEPUAH HE YDaBHOBECHTCH S/IeK-
TpHYECKON CHJION, ONpe/le/uTh PA3HOCTh MOTEHIHANOB MEXAY: HeHT-
poM H OKPY)KHOCTMO BPalAIOLIErocs MeTa/lJIHIecKoro IHCKa. I[ua-
e'rgl nHcKa 5 cu, vacrota oGoporop pasHa 1200 mun—!.
28-4. Karymka comepxutr 590 BuTKOB MERHOrO nposona

9 0. H. Caxapon |?g



aunamerpom 0,3 ma. Inamerp BHTKOB pa-
BeH 14 cm. Karymxa moxer Bpamarhcs
BOKpPYT "CBOefi OCH, mpuueM ee KOHUH' CO-
elnHeHB ¢ GalNHCTHYECKUM TaJjbBaHO-
merpoM. Korgma Bspamaromascs Karyuwka
PE3Ko TOPMO3HTCSI, rajibBAaHOMETD HA€T. OT-
6poc. Kakoe KOMHUYeCTBO 3JIEKTPHUECTBA

TYIUKH -IPH CAEAYIOUHX YCJIOBHAX: CONPO-

Puc. 28-1. THBJIGHHE Ta/bBAHOMETPA BMeECTe C CONPO-

‘ THBJIEHHEM KOHTAaKTOB H MNpPOBOJOB pPAaBHO
130 osm. Hactora o6opoToB Kartyiuiku paBHa 33 cex~!.

A 28-5. Kakopo HanGoJgbliee  (TEOPETHYECKH)  KOJIHYECTBO
9JEeKTPHYECTBA, KOTOpPOe MpoTeyer MO LENH, COCTOAILEeHA H3 TepMo-
' papnl Meb — MJaTHHAZ H HEKOTOPOro CONMpPOTHBJEHHS, TPH MONJO-

WEeHHH ropsauuM KoHTakroM ! xaa? Temnepatypa ropsuero KoH-
rakra 100° C; 3. a.c. pasua 0,76 me.

O 28-6. Hasnempusoaauﬂaa NBUIHHKA ~MoXer OHIThb ypaBHO-
BellleHa B OJEKTPHYECKOM I0J1€; MEXAY' TeM CHJIA TSKeCcTH jel-
CTBYeT Ha BCe YaCTHUB MNBUIHHKH, a 3JeKTpHYecKoe MoJjie — JHUIb
Ha HMelomuecs Ha Hefdl M3GBITOUHBlE 37MeKTPOHH. Kakum o6pasoMm
paanoaemnnamrca 9TH CHJBI?

4 28-7. Tlpu. npHOAHKEHHH OTpPULATENbHO sapa}xeuﬂon na-
JOYKH K HaKaleHHOMY BOJIOCKY. SJIE€KTDHYECKOH JaMIOUKH BO-
n0coK npurarusaerca (puc.’28-1), Ecan xe npuGIH3NTD MONOXH-
TeNLHO 3apSAKEHHYIO NMAJOYKY, TO BOJOCOK OcTaercs Ge3 ABHIKEHHS
M TPUTATHBAETCA JHMLIL B MOMEHT YAa/€HHs TOJOKHTENBHOTO 3a-
pana. Ecau nakan aMnel oueHb c1a6biil, TO BOJIOCOK. IPATSTHBACTCA
ONMHAKOBO M K TNOJIOXKHTENbHOMY, H K OTPHIATENbHOMY 3apsiiaM.
Ecan Hakan naMnbl OYeHb CHJIEH, TO BOJIOCOK OCTaeTcs B nokoe npu
" npubanxennu mo6oro sapsna.

O6bAcHATD 3TH #BJAGHHS, NPHHUMAas BO BHUMaHHe SBJIECHHE Tep-
MOHOHHOM SMHCCHH, a8 TaK¥e TO 06CTOATENBCTBO, 4TO B xo.nﬁe JaMm-
nbl HMeeTcsl HeSHaYHTeNbHOE KOJHYECTBO Tra3a. '

A 28-8. Kakosa pafora BHIXOZA 43 MeTajla, €CIH HOBhIUe-
HHe TeMnepar YpH HHTH HaKana, CAeJaHHOR WS STOrO MeTanaa, or
2000 mo 2001°K yeeanunwsaer TOK HaCHIHIEHHSE B s.uex'rponnoﬁ
aamne Ha 1%?

A 28-9. OnpefenuTh TOK HACHIUEHHS B snexrponﬂon aamne ¢
BONb)PAMOBHIM KaTOAOM NpPH TAKMX AAHHHX: AJHHA H JAHaMeTp
nut Hakana 3 cu u 0,1 mm; TeMmepaTypa Hakana 2700°K; no-

crosgnas A masa Bo.nb(bpama pasHa 60,2 ———0or A 2pad

“A 28-10. BOJlbd)paMOBaﬂ -HHTB, c.nyx(amax KaTOXOM B  SJeK-
TPOHHOM JlaMNe, HaKaJHBaeTCA TOKOM 1,9 a Ao HekoTopofi Temne-
parypu. Ha ckonbKo BOJLT Haflo MOBHICHTH HANpPsIKEHHe Ha 3STodl
HHTH, 9T06H npH aroAROM Toke 0,1 a TeMnepaTypa un‘ru oc'ranacb
TakoRt e, KaK H OpH o'rcyrc'rnna aHOJHOTO TOKAa? '
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npofizer NO Ienu NPU TOPMONKEHHUH Ka-

§ 29. Sneurpmenkuiﬁ rox B rasax.

1) Paﬁora nom«aaumx ‘ .
A =qe,
rae @ — NOTEHIUAaA HOHH3AUMH.

2) Cssasp CKOpOCTeH HOHOB U H & C HX NOABUKHOCTAMHA k+ H k.
HC Hanpﬂ)KeHHOCTblO novus

fo-—k.(.E u=~k_E.

3) I'Inomocrb TOKa npn KonneHTpauun HOHOB N (Hacmmeﬂue
He HMeeT Mecra)
Cj=en(kpt+k-)E.

4) [TroTHOCTh TOKA - HACHILIEHHS Me)xny TTOCKHMH snempona-
MH, OTCTOSILIMMH H2 DaCCTOSHHH d, -

/~eqd,

rae g — 4ucao map HOHOB, oGpasyeMNx nounsampou B 1 cM3 33
1 cex.

- 5) Uuneno map HOHOB, pexoMOHHMpylomHuxcs sa 1 cex B 1 cu3
rasa, cBOGOLHOTO OT NLUIHHOK,

An = an?,

rie a—Koacpqmnuem pexoMOuHauun. [Ipy HaNMuHH B Tase 9acTHIL
ABUIH, AbIMA H T. fl. peKOMOHHANHA B 3HAYHTEAbHOA Mepe MPOHCXO-
aur Ha HHX. B TakoM cayyae map HOHOB, PEKOMOGHHHPYIOWUXCH

3a 1 ceK, MOXHO CYHTATH NMPONMOPRHOHAJILHHM n:

. A’l===pn
6) Cpezmm npouonx{me.nbnocrb cymecmonauuﬂ nona

n
T ED

q .
O 29-1. [Tpu KaKoff OTHOCHTENLHOA CKOPOCTH MOJIEKYJN KHCJIO-

. pola MOXeT MPOH3OATH NPH COYN4PEHHH ONHOKPATHAA HOHH3A-

UHS ORHOM M3 HHUX?

Ykasanne. Ilpu pewennu sToli u MOCAEAYIONMHX 3ajad CAeAyeT NPHHATH
BO BHHMAHHE, 9TO HOHH3ALHA NPOWCXONUT (PH HEYyNPYroM YAape MOJNeKy..

A 29-2. a) MoJekyna KHCAOPOZA HOHA3UpYeTCst YAApOM 3Jek-
TpoHa. KakoBa pasHOCTb HOTEHUHAJIOB, KOTOPYIO HPOIIEN 3JEKTPOH,
BBHI3BABIUMA HOHH3ANMIO, €CJH ero HavajbHas . CKOpOCTb MaJja?
Cunrath Takxe MaJOAi CKOPOCTb HOHH3NPYEMOA MOMeKyabl mepel
yAapoM..

6) Tor e BOMPOC OTHOCHTENIBHO HOHa, Macca KOTOPOro BMecTe
C «OPHIHNIIHMH» MOJEKy/laMH B n= 4 paaa 6osbllle Maccsl MoJje-
KYJIb! KHCJIODOAA. .

9* : . 13t
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6paxkeH OHLIT MO CTEKaHHIO 3aPHAOB:C
ocrpusi. - [lpotns  3apsiKeHHOTO oOCTpHS
HaXONHTCA Y3Kas TOJIOCKA nannpocHod

- gemse. [IpH MenJieHHOM TOBLIILIEHNH Ha-
NPSKEHHST MEXIY OCTpHEM M 3emiell
noJOCKa ~ CHavaja = NPUTATHBAETCH K
OCTPHMIO, 3aTeM TpPH HEKOTOPOM onpeje-

HANPAXENUR.

KEHHH pesKo orrankusaerca. O6mnsc-
Puc. 29-1. HHTb SABJAEHHS.,
A 29-4, Tpennonoxum, UTO B3

_MOHA MABHXKYTCA B rase BOKPYI MX OOGUlEro LEHTpa HWHEPHHH, MpH-

ueM ofmlasi KHMHETHYeCKas SHEPIHA HX [ABMXEHHS paBHa cpenHed
9HEPTHH MOCTYHATENbHOTO JIBHKEHHS MOJNEKYJI oxpymalomero ra-
sa. UYemy papio paccrosiuue b MEKIy HHMH TIPH 0°C?

O 29-5. Bosnyx, 3akJlOYeHHH MeXAY ~ ABYMS HIACTHHAMH
¢ naowansio 300 c#2, HAXOAAMMUMHCA Ha PacCTOSHHH 2 ¢M IAPYT OT
- Apyra, HWOHM3HpyeTcsi peHTreHoBCKMMH Jyuamn. Tlpih Hanpsixe-
nun 150 6, 3sHAYNTENBHO MeHbleM, ue€M HaNpsKeHHe, Naloulee TOK
HacHILeHHsl, MeX1y MAACTHHAMH. HAET TOK 4. 10‘6 a. Onpene.nmb
KOHLEHTPAIUIO HOHOB MEXLY NJacTHHAMH.

O 29-6. KonueHtpauus . HOHOB, odycnonnnaammnx nposoan-
MOCTb. aTMOCd)eDHOTO BO3JyXa, B cpenneM pasHa 700 cu~3 Cpenuas
BEJHYHHA HATPAXEHHOCTH 3EMHOro SMIEKTPHUIECKOrQ moms paBHa

130——. Bhiuncauth MJIOTHOCTb TOKA MPOBORMMOCTH B amoubepe

O 29-7. Bosnyx MeXJy IByMs IJIacTHHKaMH Konneﬂcaropa
WoHu3HpyeTcl. TOK HACHINlEHMs] MeXAy HuMu paser 2.10~10 g,
Maowans. naacturok 100 ¢x?, paccrosuue mexay uumn 05 cu. On-
peneNuTh YHCAO NMap HOHOB,: odpasyloumxca 3a 1 cex B 1 cud.

. A 29-8. MoxXHO cuMTaTb, 4TO CTOJNKHYBHIHECS HOHBl PEKOMOH-

HBpYIOTCH. Bo ckoabko pa3s YBEJMUHBAETCH YHCJO CTOJNKHOBEHRH -

HOHOB BO3/1yXa BCJEACTBHE HX B3aHMOAEHCTBHS IO CPAaBHEHHIO C He«
3apsKEHHHIMH MOJIEKYJaMH NPH TeMmepaty ge 17° C? Hdnamerp Mo-
JIeKyJl BO3[yXa NPHHATb paBHBIM ¢=3-10-° cm. Koa(b(pmmem* pe-
KOM6HHaHHH a=1,6-10-% cud-cex-1,

A 29-9. Yneno nap uoHOB, ofpasylomnuxca B 1 cu3 BO3AyX2a
3a 1 cex, npHHUMAIOT PaBHBLIM HaJ OKEaHAMH BAANH OT CYIIM 'OKO-
70 1 (nencmue KOCMHYECKOTO H3JYyYeHusi), Hax cywed B cpexnnem
okoso 8 (neficTBHE KOCMHUECKHX Jydedl M PaIHOaKTHBHLIX BEILeCTB
B BO3AYyXe M .B NOYBe). Boanyx Haj OKeaHOM MOXKHO CYHTATH €BO-
GonuuiM ot neviE; a=1,6-10~8 cud-cex~1. ‘Boanyx nan cymeﬂ 3a-
rpssHeH MBUIBIO; p 001 cex—1.

a) BLUMCANTL KOHNEHTPAUHID nonon Hajl oxeaﬂom n ﬂan cy-
* meil.
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-0 29-3.'Ha - pucynxe = 29-1. :nao',-.

6ymard, BEPXHHH KOHEIL KOTOPO# MNpH- -
KpenyieH K  IWITaTHBY, orneneunomy K:

JEHHOM . [ JaHHOTO OCTPHS Hamps-

- 6). Ha ‘ckosbKo: nepeMecTiTCA B BEPTHKANBHOM Ha- 4 - -
NPaBJeHHHN NOAOXKHTENbHBIE U OTPHIATE/NbHbLIE HOHBI B r.’:

BO3AyXe Hajl OKeaHOM H Haj. Cylled, eCJIH HalpsKeH-
HOCTb - 9JICKTPUUECKOro NoJs 3eMJm B 060ux caydasK

paaﬂa 130 -—?

A 29-10, Yneno map nomos 5 1 cud® ‘Bosayxa

npu MOHU3AUMH  PEHTreHOBCKMMH = JIyYaMH PaBHO u
ne=108 cu~38, ‘Jepea CKOJIbKO 'BPEMEHH OT MOMEHTa Dl

-'l'[peraHleHHﬁ JedCTBHA. Honnsaropa 9HCJO T1ap HOHOB .

yMeHbIHTCH [0 .n=10* cu=3; o

a) ecan BO3AYX uyncThilt (a=1,6-10-8 cud.cex-1)? Puc. 29-2.

06) ecau BO3NYX 3arpsi3HeH nbuibio (f=10-2cex~1)? =
HannuueM pyrux HOHH32TOpPOB- npeﬂeﬁpeqb

'0.29-11, Tas mexay AByMs MNJIOCKAMH aneKTponaMH HOHH3H-
pyerca. B6/n3n 9/1eKTPOOB. peKOMGHHaHHH HE MPOHCXOMHUT, TAK KaK
BCE 00PA3yIOUIUecs, TAM HOHBI JOCTHIAIOT 3/MEKTPOJOB paHblle, YeM
ycnexOT peKOMGHHHPOBaTbCﬂ Hexoma u3 sroro:

, a) noxasaTb, qro Q)opmy.na Jj= en(k++k )—nepexonm- B q)op-

Myny nJm IIJIOTHOCTH ' \TOKa HaCbILlleHPlﬁ j=eqd, KaK TOJbKO 6y-
AeT MOCTHLHYTA TAKas CKOpOCTb ‘HOHOB, 4TO pekoMGHHauus He 6y-
net HMeTb MecTa HHrJe B TIDOCTPAHCTBE MEXIY 3JeKTPOLaMH;

6) BBIYHC/IATD, npu KAaKOM HampsXKeHHH AOJKEH MONYYHThCA
TOK HaCbILLleHPIﬁ ecay paccromme Mexny 3aekrpolaMu d=3 cmM

1 ectn  g=107 cex-l" CM"B Bosnyx CB050)J.eH OT fbUIH

(0=1,6-10~% cm®-cex—1) -

A 29-12. B ngoruyro préxe c BbICOKPlM BaxyyMOM “(puc. 29- 2)
snempomﬂ JeTAT OT KAartofa K aHody o’ TPAGKTOPUAM, H30THY-
TBIM MO dopMe pr61m Kak 310 06BACHUTL? '

©.29-13. Ha pucyHke 29-3 Npe/ICTABACHO pacnpeneneﬂue
notenunana B TpybKe, B KOTOpOI NPOHCXOHT TIHEIOUWHH pasps
(cxemamqecxﬂ) B kakoft 06;1acTH MeXIy JeKTPOXaMH HampsiKeH-
HOCTh 10JIfi Haubonee Beanka? I'e ona pasna Hymo? Ykasars 06-
NagTH, TAE HMEIOTCA NPOCTPAaHCTBEHHbIE 3apAMH.

4 29-14. ITo nyctotHol TpyGKe HIET TOK, H NOTOK 3/EeKTPOHOB
yuapaer B ‘aHOM, MepeflaBas €My HEKOTOpOe KO- :
JINYECTBO NABHIKEHHA. 3HAUHT JIH 9TO, YTO Pe3yJib-
THpyiOWas cuna, neﬁcrsylomaﬂ Ha aHOM, OT/IHY- u
Ha OT Hyas?

A 29-15, [Tpn  [BHMEHHH 3JEKTPOHOB ‘B

KyyMHoﬁ prdxe OHH HE BCTPeYaloT Ha CBOEM
nym ATOMOB U Moaexyn CcefoBaTeNbHO, Helb-
3% rOBOPUTH O TENOBOM AEHCTBHH TOKAa BHYTPU
TPyOkH, [logemy e He pasHO HYJIO Hanpmxe-’ o
HAe MEXALY 3MEKTPOJAMH TPyCKHD o  Puc. 293
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§ 30. flBneHuA B 3NGKTPOAHTAX

‘1) 3akon ®apalies A1 Macchl M BELECTBA, BLIETEHHArO Ha
SJIEKTpPONe TpPH NPOXOMKACHHH KONHYECTBA SJEKTPHUECTBA 4,

q

M == o— s —
‘ 2z F’ ‘
rie A—-arommﬁ (unw  MoaekyaspHbft) Bec: Bemecma' z — Ba-
JeHTHOCTh; F — uncino Papanes.

2) VaenbHas NpPOBOAHMOCTb 3/1€KTPOJIHTA

g = zéna (k++k ),

rie ze — 3apsf uona, N — KOHUEHTPAUHA MOJEKY/ PacTBOPEHHOIo
BEILECTBA; a—xoatbdmunem IOUCCOHMALHH; k+ n k_—nonnuxmo-
CTH HOHOB.

~ 3) ¥Ypapuenune I'u66ca — FennMronbiia (§ 18) B npuMeHeHHH K
Pa3HOCTH MOTEHUNAN0B MEXAY 3/eKTPOJIOM H 3/]1eKTPOJHUTOM (noay-
/IEMEHT) MM MEXAY ABYMS S/JEKTPOLAMHU, ONYMEHHHIMH B S/1€KTpO-

JIHT (snemem), ‘
dE
= + T

raie. H—o6umas cymMMa KOJHMYeCTBa TEMJIOTH, BHAeAAWOULEHACS NpH
peaxkiuH BHYTPY 3/ieMeHTa (HIH mOJaysJeMeHTa) Ha 1 mMOAb HOHOB.

- O 30-1. [BuxkyrcA JH HOHB B JAEKTPONHTAX NO CHAOBLIM JIH-
HHSIM 37eKTpHuecKoro no/is? Urto HMeOT B BUMAY, KOrAa TOBODAT,
YTO JIHHHM TOKa B 3JEKTPOJIMTAX COBNAJAIOT C cmoabmu THHHSIMH
noas?
© O 30-2, HuxkenupoBaHHe MeTaLJIHUECKOTO H3JeNHa ¢ moBepX-
nocreto 120 cu? npomonkanocs 5 4 tokom 0,3 a. Banemnocrb HH-
‘Kesia paBHa 2. OnpefieNuTh TONUIMHY C/IOA HHKENS.

O 30-3. Cxonbko UMHKa pacxofyercsa B snemente [Jlanneas sa
20 mun pa6otsl npu Toke 0,5 a? Banentnocts uuuka pasHa 2. [lpn-
HSTh, YTO BHIXOX TOKa pasen 100%.

O 30-4. Kakoe KONMYECTBO BOAL DAa3NOXKHUTCA TPH SAEKTPO-
JH3e pacTBOpa CEPHON KHCJOTH B TedenHe t=10 MUH, eCH TOK pa-
Ben /=08 a? :

O 30-5. Onpeneants xosq)qmunem AMCCOLHANUHT BOXHOTO pac-

tBopa  xaopucroro Kamus (KCl) c xommenrpauuef c-—O,l-a—,-

YIéabHOE COMPOTHBAEHHE TaKOTO pactsopa mpn 18°C parno
- 7,36.om-cm. :

O 30-6. Koscbcbauuem ARCCONH AN BOJZIHOTO pacmo , €O~
mepxatero 0,064 2 azorHoft xucaors B 1 cu®, pasen 9,824, Kaxona
yAenbHas SJAEKTPONPOBOAHOCTb STOTO PACTBOPa MpH 18° C?

A 30-7. Onpenennth JAaMeTp  IApHKA, KOTOPHl, HMes TOT
e 3apA/l, UTO.H HOR cepeGpa, ABHXETCA B cAia6OM BONMOM -pacTO-
pe coan cepeGpa NPH HAMHYMH SNEKTPHIECKOrO TOAN ¢ TOl XKe exo-
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IMAaTOB NMpPH H3MEHEHHH TeMnepatypsl paBxo —0,00121

POCTbIO, UTO H HOH: cepe6pa Mpunste, wro conpommeﬂne Cpenbl’ npﬂ
JBHKEHUH mapnxa onpeneaserca Qopmysnoii Crokca .(cM. § 9) u
uTO BA3SKOCTb PACTBOPA TaKas Ke, KaK. BA3KocTb BoAb npu 18°C.

& 30-8. B Boge pactsopeno 1,5 ¢ KpHCTan/n0B MERHOTrO Kymo-

-poca (CuSOy4-5H:0), npuuem nonyuuslHics pacTsop HMeeT 06beM

100 cu3. B pacreop onylueHs! ABa MeAHBIX 3JEKTPOAa B BHAe Npi-
MOYroJIbHBIX IMaCTHH co croponamu 8 u 10 cu. Hanpaxenne Me-
#AY 37eKrpomaMu pasHo 0,58, Tox paseH 0,56 a.

a) KakoBa o6ilag CyMMa 3JeKTpHHECKHX CHJ, AeHCTBYIOIUX Ha
noHbl Cu, HaxoAauHecs MexXay 3JeKTpoiaMu?

6) KaKOBa _apHdMeTHUEeCKas CyMMa CKOpOCTeH YIHOPSKOYCHHOIO

. npuxenns uouos Cu- w SO,”? Hpu pacuerte NPHHATD, YTO JHCCO-

HHAallus -PaCTBOPEHHOTO BelllecTBa SABJSAETCH TIONHOM.

O 30-9. Onpeaenuts MOAAPHYIO TENJIOTY HAepexola B pPacTBoOp -
HOHOB Ta/JHd. .Pa3HOCTb NOTEHIHANOB MEXKIY TalJIHEM W PacTBo-
poM, cofepxatmuM Moab HoHoB Tasaus (TI) B 1 2 npu remnepary-
pe 25°C, paBHa E=—0,0576 8, a uameHeHue sroit pa3HOCTH NOTeH-

zpad :
§ 31. Marunerusm

1) Marautasii MOMEHT NpAMOk Ka'rymxn The w——tmc.no BHT-
KOB, S ~— X momank, I <'tok:

p=wlS = w,iSl, -
rie w, = ":L - r'ycTora BHUTKOB.

Sta dopmysia npy w=]| npuMeHnMa K 1 Bmxy IMpu Hannuuu B
KaTyliKe CepAeyHHKa K 3TOH BeJHYHHE. noﬁaa.nae'rcn MAarHHUTHBIN
MOMEHT CepAeyHHKa

P = MV’

rae M — namaruudennoctb; V — o6beM cepieunnka.
2) MarHaTHbii MOMEHT TOHKOrO NpPAMOrQ MAariHTa

=MV.

(B obuieM cayuyae 3TO HHTErpasn no o6wemy or Bemopa HaMarHH-
YeHHOCTH.)

3) MarHuTHLI MOMEHT HECKOJNbKMX KaTyUieK HJH- MaI‘HPITOB pa-
BeH BEKTOPHON CyMMe HX .MATHHTHBIX MOMEHTOB.,

4) Bpawalowmii MoMeHT, AeficTeylomufi Ha KaTymky (mid Ha
MarHHT) C MACHHTHLIM MOMEHTOM p, HAaXOJAILYIOCS B MACHHTHOM
nose, HHAYKUUS kotoporo B cocrasasier yro.n a ¢ ux ocuo

K= Bpsina.
n puuewaune llacto ‘(8 ToM uHCAe H B npem:myumx H3ZaHUAX 9TON
KHWTH) BMecTO B B sToft q:opuy.ue nmuyrH AB nepnyloq;opmyny A BEAHYHHB
P BBOKAT MHOMHTEADL m : : . .
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oo : 5) Haﬂpﬁ}KeHHOCTb noas, cosnaaaemoro anemeu-
. ToM Al npoBOfia, MO KOTOPOMY HAET Tox I, B Toqxe
Haxonfuleiica Ha paccTOfHHM f,

CAH = Allsin(l, r) ‘ [AH Al)sin(l r)]
47cr2 ‘ cr2,

6) Hanpsxennocts noas, cosnaaaemoro Toxom 1
B KOHEUHOM OTpe3Ke / mpsiMOrO NPOBOAA, B TOUKE, OT-
crosieii Ha PacCTOSIHMHM a OT orTpeska (pue. 31-1):

H= ‘—1—,(COSa1—:COS°‘2) ‘ [ =’L‘(COS°“1‘_CO‘Sd"")]'
. 4na " i o a -

‘B cayuyde oueHp MJAHHHOrLO OTpe3Ka MPsSMOro- npo-
BOLA JJs TOuEK, OMU3KHX K €ro cepeluHe, BHpaxe-
"HHe B cKOGKax Maso OTIHYaeTcs ot 2‘.‘B 3TOM ¢Jydae
MO)KHO HPRHATE R R

H=1L1 (cos a,—cos a2) [H = (c"os a,—CO0S az)] .

Pue. 31-1.

7) HaHpHX{EHHOCTb MATHUTHOFO MOAS. B uempe nym oxpyxmo-
cTH jaamHon L

_‘ no L
. ) H 41:R2 (H cR’)

rae R —pannyc oxpymnocm ECJ]PI yra OXBaTHBAET no.rmym OK-
PYXHOCTb, TO :

L 2w
- ”*E~‘W*E

8) Hanpnmeﬂnocn nons BHyTpH lmmmon npamoﬁ KaTyuum (co-
neﬂonna) B TOYKax, O/IM3KHX K ee cepellHe, .

R e

:9) HanpsaxesHocTb N0Jis BHYTPH TOPOUAA, (KOJLIEBOrO COMEHOM-
Aa) Ha paccrosHum R or ero ocn (puc. 31-2)

ol 2w
L AH =
e (=)
10) anxynﬁunﬁ HanpameHHocm nons npn
o6sone Boxpyr TokoB Iy, Ig, ... 1 T. A.

§HAS = It Iyt [$HAS = 2 (1t Lpt.)],

R

“11) Caass "Memllymammﬂoﬁ nuaykuuedt B,
_TIPOHMIAEMOCTBIO W/ MJH | H RaNpsXEHHOCTHIo
: MariuTHOTO NoAsA Adercs GOpMynod. B = uH Hd
Puc 312 $YHKIHOHANbLHOA 3aBUCHMOCTBIO, 3alaHHOMN B BH-

' TOPLIM TEKYT TOKH I, H I,

ae rpadmxa B f(H) (B. cayuae q)eppomamemxoa, B NOC/AENHEM

_ CIyuae yacTo ' cylecTseH mCTepesnc, " aaBnchocn B(H) nocar
HEONHO3HAUH LI xapamep)

Bceerna : ,
= py’ (H+M) (B = H+4tM),

roe M—Hamarnnqeﬂﬂocrb (05’beMHaﬂ TIOTHOCTh AHIONLHONO MO- ‘
Ap

M SHTa v H Bcerna ynosnersopser dopmyae 10), a ‘B lue

HMEeT HCTOYHHKOB.

B Ina- ¥ napamarneTnKax
M=+H (M= uH)

rae % ~4m¢. eCTh MATHUTHASA BOCl‘lpPlHM‘IHBOCTb, nponopuuonanbnan
IJIOTHOCTH BEHIECTRA.

12) Cuna, peficTpyomas: Ha npﬂmonnﬂennbu’l mpeaox Al npo-
BOJa, NO KOTOPOMY HAeT TOK I, B Mal‘HHTHOM none

F=BAlIsin(B,Al) [F= BAl —sin (B, Al)},

13) mea AeficTpylomas Ha sapsin 4, Jmmxymnuca CO CKopo-
CTbio U'B MarHTHOM mOMe,

F= qu sin(B,v) . [F= BAlq— sin (B, v)].

14) Cuaa, neucmymmaﬂ B Heonnoponnom MAarHHTHOM TOle Ha
KOPOTKH{I  CONEHOYL. . (HH - MarHHT), OCb KOTOPOro, pacno.nomena '
BAOJDb MOJS, -

F———p——

15). Cnaa, neﬁc'mylomaﬂ Ha OTpesox ! onHoOTO W3 ABYX AJIMHHEX
napanjaesbHHX APOBOLOB, Haxozmumxca Ha pacaonnnn b e’ Ko-

(o i)
2nb cb

" '16)  MaruuTHHA norox, MPOHH3KIBAIOWHA MJIOCKYIO" HOBerHOCTb
- =BScos(B, S)

17) Marauthuif nOTOK B CEpHCUYHHMKE C PA3NHYHHIMH MaCHHTHBI-
MH TIPOHMIL2€MOCTSIMM ¥ PA3/IMYHBLIMH CEUEHHSIMH HA Pa3HBIX y4acT-

KAX MarHMTHON LeAH . .
: _"wl‘ : ‘¢_‘\4n_'w1

s TN
ws \ EPS

18) .B.. c.nyqae. ecnd AJMHA KaTyWKH sHaqmeano Gom:me ee

nuame'rpa
S oS _mp (gl twhs)

i o B G’ _
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19)° Tlogvemuas cuna maraura (S —
CeyeHue Maruura)

___g_’_.,_s (F ‘8’3)
219 8x

rae p'o— MarHMTHas  IPOHMIAEMOCTD
cpelH, B KOTOpO# neiv'lcmyefr MAarTHHUT
(BO31YX). -

20) Bo scex 3anaqax, THe p»etib ‘HAeT
0 XejesHbX CepAevHHKAX, Rpeanonara-
eTcs, 4TO MarHHTHHE - €BOficTBa Keaesa
BEIDAXEHH rpaduxoM, naoﬁpameunmn
Ha pHcyuxe 31-3.

21) " Has o6xeruenns’ nepeaona gHC-
~ JIOBBIX -3HAYCHHH BEJHYMH U3 OXHOH CH-
CTEMB!. AKHHI B APYTYIO CAYXKHAT Ta6/u-
na /I-4 (cM. Takke CTaThio «Bmma-
HHIO - CTYNEHTOB» B Hauaie mmm.
AYHKT 7).

-~ 0.81-1. Ocp npsmou KaTymKH,
nmemuxeﬁ 400 BuTKGB MO 4 CM nHaMeET-
pom,” pacno.nomena FOPH3OHTANLHO: ‘B
IIOCKOCTH - MarkuTHoro Mepunuata. Ilo xarymxe HIeT TOK 6 a
Onpene.nmb nekcmy&omua Ha Hee apamaxonmﬁ Momem, ecan

‘ “P’Hc. 34,

HaNpPRKEHHOCTh  3eMHOTO - Marlm'moro noas pasna 40 - —-—, “a Ha-.
K/JIOHeHRe papHO 70

O 81-2. Ha. _ pucynkax 31-4 a, 6 68, 2  CONEHOMAB pasnms-
HON (QOpMH, Y. xoropux ofmee YHCA0 BHTKOB, HX IVIOIKanb, ATHHA,
a TaKe BeJHYHHA TOK4 OAHHAKOBL H PaBHBH: w=3000; S=10 ca?
[=2a. ‘OnpenennTs MarHuTHbE MOMEHTH CONCHOMIOB, npeHereraa
MarH¥THHIMH nomxamu, NepneHuKYAAPHEIME . K MJAOCKOCTH
ueprema. . . o ' T ‘

A 31-3. Ha pncym(e 31-5 - usobpaxkeHa [BOAHas CNHPaab,
ClyXamas B, HEKOTOPHIX THNAX JaMn HakajbHhM TesoM. OGumee’
UBCIO GOMBUIMX BHTKOB W;, MaNbiX Ws. Tlaowags GONBIINX BHTKOB
S), manbix Sp. Ilo cnupasu uper TOK . I Onpenenurb MArHATHH
'MOMEHT ABOMHOM cnupaJH.

- A 31-4. Tlepuon  HeGOABIIHX xo.nedaxmﬁ Ma-
JIEHBKOH MArHHTHOM CTPEJKH OKOJIO BEPTHKAJLHON
OocH B 3éMHOM MariHWTHOM mnoJse pasen 0,7 cex.
Ilepnon KomnebaHuil TO# Ke CTPENKH, NOMEIEHHON
BHYTpH. COJICHOMAA, MO KOTOPOMY HAET TOK, pa-:
sen 0,1 cex. 3aryxamme Konebanuit- B o6oux cay-
uasix HepeqnKo. ‘[OpH3OHTa/NbHAN cocmmmoman

3emHoro noast B cucreme CH pasna 143 —-. Omnpe-

RenUTb HANPSKEHHOCTb NOAS BHYTPH co._ueHouzla. Puc. 31-5.
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© O'81-5. Hamaruuuennasi cfung nopsetie-

HUH ¥ KoJjebJjercd noj AefCTBHEM '3eMHOro
MarguTHOro noss. KpyTWIbHBIA MOMEHT HHTH
HHYTOXHO Man. Kak wusMeHurcs ‘nepuox Ko-
nebalusl, ec1u ChuLy panmMaTb Tononam u
MOABECUTH TTONOBUHKY?

Puc. 31-6. nenu (puc. 31-8) MOMeHT KoJuyecTBa JBH-

KEHHSl 5JIeKTPOHOB B INPOBOAHHMKAX, COCTAB-

AROMEX Henb, paseH. Hymo. Tlocne sambikanus Kmoda K no wen

HAET TOK H MOMEHT KOJIHYeCTBa 'JABHIKEHHs 3JEKTDOHOB OTJIHYEH

or uyas. Hapywaercst M 9THM 3aKOH COXpaHEHMSI MOMEHTa KOJH-
4eCTBAa HBHIKEHHSA?

6) Kakos MOMEHT KOJHMueCTBA ABHKEHHA Y aJIeKTpOHOB B 3TOM
UeMNH, eCIM MAarHUTHbIA MOMEHT paBeH p=>5 a-mf? :

O 31-7. JKenesnble  ONHJIKHM, HacbilaHHbIE HAa [OPH3OHTA/IbLHO
paCriONIOMEHHBIA KapTOH, CKBO3b KOTOPBIfl ' HPOXOAHUT BEPTHKAIBHO
NMPOTSHYTHIA NPOBOA, HECYWHA TOK, MPH MPOCTYKHBAHMH MO KapTo-
Hy CTATUBAIOTCH 1O HaNpaBJeHHIO K NPOBOAY; HPH 3TOM OHU JBH-
KYTCS B HanpaB/JeHHH, NEPNEHIAHKYJAADHOM K CHJIOBHIM MHHHAM
MarHuTHOro moJs Toka. ITlouemy 370 npoucxonm? ‘

A 31-8. Tlo Tpem AMHMHHBLIM TpPAMBIM NPOBOAAM, pacroJIoxKeH-
HbHIM B OAHOMN TIOCKOCTH MAapa//enbHO APYr APYry Ha pacCTOSHHH
3 cm, ’reKyT roku: Iy "‘12 i ly=={(I,+1;). Onpénennts no/a0Ke-
Hne NpsMof;, B KOTODOH HANpSKEHHOCTh noad, coszxanaemoro TOKa-
MH, paBHa HymI0.

‘03¢ 9. [lo nanuHOMY BEPTHKATLHOMY ' MPOBOAY CBEpXY BHH3'

Teqer TOK 4 4. YkasaTb TOYKYy BOMH3H CepeluHbl MpPOBOAE, B'KOTO-

_poft mosie, MONYYaIOMIEECs OT C/IOKEHHS SEMHOrO IO/, U NOJA TOKa,

HMeer Bepmxanbﬂoe Hanpasneﬂne Fopﬂsomanbﬂyxo cocTaBnmo-
LYo 3eMHOro Mal‘HHTHOI‘O TONS TIPHHATH PaBHOM 16—-—

O 31- 10 ITo }.UIPIHHOMy TIPOBOAY, NPOTAHYTOMY MeprneHauKy-
JSPHO K MJIOCKOCTH MArHHTHOTO MepHAWaHA B HANpaB/JeHHH HA 3a-

nan, uaet 1ok :15 a. HanpaxeHHOCTb 3eMHOro MATHUTHOTO MOAA B

nausoM mecre pasua 0,5 3, a yroa. makaonenus 70°,
a) YxasaTb TOUKY 86J1H3H CepellMHbl MpPOBONA, B KOTOpOo# Ha-
- IPAKEHHOCTb Pe3yJbTHPYIOUIEro No/A paBHA HYJIO.

6) KakoBa HanpsKeHHOCTb peaynbmpyxomero flons Ha 5 cm

BHIIE M HMXKe NpoBoia?
A-31-1k [lo ABYM AVHHHBIM npoBoAaw, PACIIONIOKEHHBIM Ma*
paiienbHo” npyr Apyry- Ha paccTostHUM 5 cM, HAYT B OJHOM Ha-

npasjaenyu 10Ky 5 M 10a. OnpexenuTs HanpsKeHHOCTb MOAA B
TOUKe, OTCTo;mJ.eﬂ Ha 2 ¢M OT nepsoro u3 npononoa H Ha 5 cM ot

BTOPOrO.

A 31-12. ITo n,nmmomy npoBoAy; : COFHYTOMY MNOZ npﬂMuM"
yriiom, Haetr Tok 20 a. Onpenenmb Haﬂpﬂ}KeHHdC‘Tb MarHUTHOTO
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Ha' Ha HHTH B TOPH3OHTAABHOM MO/IOMNKe-’ - HOIt, 3. CTOPOH yma Ha paCCTOﬂHHH 2 CM OT
'HOMY NPOBOAY, COTHYTOMY INOA YIIOM ¢ =56°

A 31-6. a) o ‘sambikanug kiaoda: K B

noas B TOUKe, JeKalled Ha IPOAOMKEHHH Ofl-

BEPIIHHBL,
A 31-13. Tox 1=30 a HJ.LET no. . AJuH-

(puc.. . 31-7). Onpenenutb HanpAKEHHOCTD
nons B Touke A, Haxonsmesca Ha GHCCEKTpH-
ce yrna Ha DacCTOAHMM a=05 CM’ OT BepluH-
HBL yria. '

A 31-14. Onpenenuts Hanpﬂmeﬂﬂocm :
MarHUTHOTrO. TOMS, cO3AaBaeMoro TokoM [=6 a, rexyumm no npo-
BOAY,  COTHYTOMY B~ BHfe  TNpPSMOYroibHHKa CO CTOPOHAMHM. -

a=16 cm u 6=30 cm, B ero ueHtpe.

A 31-15. Onpene.nmb HanpsiXKeHHOCTh NoJd, cosnasaemoro TO-
KoM /=054, TeKymyuM 10 NMpOBOAY, COTHYTOMY B BH/JE NPABHJbHO-
ro TPEeyroJibHHKa co cropoHoii a=30 ci, B BepluNHe NPaBHIbBHOrO
TeTpas’ipa, LIS KOTOPOTO 3TOT TPEYroJbHHK CJAYXHT OCHOBaHHMEM.

A 31-16. [To nposony, COTHyTOMY B BHJE KO/blla pajaHyCOM

Puc. 3]-7.

R=11 cm, tever 1ok I=14 a. HaliTu HanpsyKeHHOCTb moas; a). B

HeHTpe Koablia; G) B TOuKe, Jexallleli Ha NMepneHAHKYJAApe K MIoc-
KOCTH  KOJBblA,  BOCCTAaBIEHHOM M3 €ro IeHTpa, Ha paccTosnuK
a=10 cm oT neHTpa.,

O 31-17. K nBym TOYKaM npono.noquoro Konbua nojBeflenn
HAYLWHE paluajbHO. DPOBOAA, COeJMHEHHBIE C . BeCbMa YAaJICHHHM
HCTOUHHKOM TOKa (puc. 31-8). Hemy paBHa HampsKeHHOCTb NOJAS B.
LeRTpe KoMblia? _ _

A 31-18. Tlo pauHHOMY npﬂmomy COJEHOHY, HMeIoLeMYy 35
BUTKOB Ha 1 cM AauHbl, Teyer Tox 2.a. OnpeaennTb. HANPKEHHOCT
nossi: a) BHYTPH co.neﬂomxa 6nu3 ero cepepuHsl; 6) B ueHTpe OAHO-
IO M3 €r0 OCHOBaHHM. . - :

A 31-19. Tuamerp . . BHTKOB COJIEHOHa B
n=4 pasa GoJbue AauHbl ero ocu. 'ycrora
BUTKOB paBHa w;=200 cmu~'. ITo BUTKaM co-
aesonna uger 1ok /=0,1a. Onpeneants Ha-
NPAKEHHOCTb MAarHHTHOrO NOJA: 2) B cepe-
JAHHe OCH CoJeHOHAa; 6) B UeHTPe OAHOrO M3
ero OCHOBaHHH, , ‘

O 31-20. Onpegenuts  HanpAXKEHHOCThb
10JIfl, CO3AABAEMOrO B BO3/LyXe CONEHOMAOM C
MarHUTHHIM MoMeHTOM p=60 ea. CIC B

TOUKe Ha OCH coJienounpaa, OTCTOHHIEFI OT CcoJie-
N

Houja Ha .paccrosuuu a=50 cM, KOTOpPOe sB-

Puc. 31-8,

JMSETCA 3HAUHTENBHBIM. IO CDABHEHHIO C AMa- | | Regoml |
METPOM. COJIEHOHLA K €ro. nmmoﬁ co ! ST
. A 31-21. Ko.nbuesou coneHokm ¢, mepe- A _WAb=3em
BAHHBIM CEpJCUHNKOM B' BHAE KOAbLA ¢ nps- R-Gem
MOYLOJIbHHM . CEYEHHEM, ~pa3Mephl KOToporo , = ' . .. -
nokasanp . Ha pucyske 31-9, mmeer w=500 = Puc. 319,
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BHTKOB. OnpefenyTh MAarHATHBIA NOTOK NpH
toke /=25 a.B o0MOTKeE, o

CTH 10 3aMKHYTHIM KDHBBIM Ha NOBEPXHOCTH
3eMau (HanpuMep, MO IIHPOTHLIM ‘KPYraMm)
- o1auuHa oT Hyad. Kaxoit BeiBOA Caenyer
Puc. 31-10" chenarb M3 SToro HaGmonennus Ans oGna-

' ) CTH, .B KOTODOH ~LHDKRYJALHA MO ee

KOHTYPY HO CTpeJIKe YacoB MOJIOXKHTeNbHa?

O 31-23. OnpelleuTh UMPKYJAALMIO - HANPAMEHHOCTH - B CJIY-
yasix, H306paykeHHLIX Ha pucyHke 31-10, ecin B o6oux npoeojax
HAYT TOKH 8 a. - : : ‘

- & 31-24, Toxk uper no nonoff - Meraannueckofr  Tpy6e. [loka-
3aTh, YTO: a) HANDPAKEHHOCTh MOJIA BHYTPH TpPyOH paBHA HYJIO;
6) HanpsAKEHHOCThb MOJs BHe TPYOH Takas e, KK HanpsKeHHOCTb
nojis, CO3XaHHONO TOKOM, TEKYUIHM NO TOHKOMY IpPOBOAY, COB-
‘nafdioueMy ¢ 0cbio TpyOhL. BRI

. O 31-25. Kakora CTpyKTypa MAarHHTHOIO moas: a) - B, Clydae,
onncgnnom B 3amaue .27-16; 6) B cayuae, onmucaHHOM B 3aja-
ge 25-6. SRR

4. 31-26. Toxk Ia=20d HAeT MO noaofi TOHKOCTEHHON TpyGe '

pafuycom Rg=s5 cs ¥ 06paTHO MO CMJOUIHOMY NPOBOAHHKY panauy-
coM R;=1 Mm, npoONOKeHHOMY mno ocH Tpy6u. Iauna tpyOn
=20 x. Uemy paBeH MArHHTHBIA MOTOK TakoH cucreMun? MarHut-
HBIM MOJieM BHYTPH MeTanlna npeHeGpeds. L

A 31-27. Tlo meaHoMy NpOBOAY, CeUeHHE KOTOPOro. SIBJASAETCA
kpyroM . (R=2 cm), Teuer Tok /=500 a, ' e

a). Onpenenuth HaNpSXKEHHOCTb MATHUTHOTO HOJs BHYTPH npo-
BOJA B TOUKe, OTCTORIeN Ha paccrosuuy r=0,5 cx or ocH mposoaa.

6) OnpefenuTb MAarHWTHBIA NMOTOK BHYTPH NPOBOAA, €CJH AJIHHA
ero paBHa 3 M. (MMeerca B BHAY MOTOK, NPOHH3HIBAIOUIMMA OXHY H3
0JIOBHH. OCEBOI'0 'CEYeHHs MPOBOAA.) - - S

O 31-28. BuyTpu AJHHHOTO KpDYFJOr0 MeTaiJHYecKore Hu-
JHHApA, BROJAbL KOTOPOro' HAET TOK INIOTHOCTBIO j, HMeeTcs . HHJIHH-
ApHdecKas MOJOCTb, OC6 KOTOPOH OTCTOHT OT OCH HHJIHHApaA Ha pac-
croaunn d  (puc. 31-11). Onpenenuts HanpsKeHHOCTb Mar-

‘ : HHTHOTO MOMA BHYTPH HOJOCTH.

A 31-29. [InuHubid  npsiMoit - COJIeHO-
HA ¢ ryctortoft BHTKOB 10 cm~! pacnoJo-

"ok 5 a. Onpesenuts: 'a) HanpAKEHHOCTb
NOAR. BHYTPH coJeHOMAa BOGAHSH ero ce-
peiHHEl;  6) rOpH3OHTAJNLHYIO - COCTaBJASAIO-
Wy MoJs TOK3a BHE COJEHOHAA Ha pac-

CTOWIHHH 4 CM: OT OCH CONEHOHMHA; B) Kak

" MAyT 6 CHJOBHE JNHHNH BHYTPH H BHEe €O-
“MIEHOHAA; ABAAIOTCA - JIH - OHH-. 3aMKHY-

Puc. 3L-11, : THIMH. R N
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O 31-22. Llupkynsduus  HanpAKEHHO- .

o ropusonTanbHofi- ocH. Ilposon naxo-
_JHTCS B ONHOPOAHOM MAarHHTHOM HNoxae,

CTOSHHEM MEeXXAY OCAMH, Te-

~ JK€H BEPTHUKA/JbHO. [To BurkaM ero umer

4 31-30. MegHuii  NPOBOA CeveHH-
eM  S=2 mm?, COTHyTHH# B BHAE TpeX -
CTOPOH KBajpara, MOXeT Bpaularbcd,
KaK. NoKa3aHo Ha pucynke 31-12, oko-

HanpaB/MeHHOM BepTHKanbHo. Korga mno
npoBoxy uier Toxk /=10 a, nposox or- .
K/JIOHSIETCA OT MNOJIOXEHHS pAaBHOBECHS -

'Ha yroa - a=15° OmnpenenuTb HHAYK- " Pue. 31-19.

UHI0 [OJA. : -

A 31-31. Tlo  xoabny - anamerpoM d=10 cm H3 CcBUHIOBOR
NPOBOJIOKH miowanpio cedenns S=0,7 um? wupger 10k I=7 a,
OTYero TeMMepaTypa - NMPOBOJIOKH NOBLILAETCA A0 TeMNepaTyphl,
6au3Kofi K naapaennio. Ilpounocts CBHHHA Ha pasphiB NpH 3TOR

. H : . L
TeMnepatype paBHa pp=2 i Pasopeercss’ s Takoe KOJABNO,
ecau gomecmrb €ro B MAarHHTHOe MoJe, HHAYKIHA KOTOPOro
B=1 - {nnockocTh KoJsiblla MEpreHAHKYJAAPHA K MOJI0)?

O 81-82. Lilunbi sneKTPOCTAHUHH HPEACTAaBAAIOT COOOH napan-
JelbHble  MeAHble TONOCH  IMJMHOH 3 M, HaXOAsIHHecH: H& pac-
crosHun 50 cam. IIpn KOPOTKOM 3aMBIKAHHH NO HEM MOXeT Noira

“Tox 10000 a. :

C KakoH cHJIOA B3aHMOJEACTBYIOT NpH 3TOM LIHHH?P
- O 31-33. I'To pBym kpyr- '
NHIM [IPOBORAM, OCH KOTOPBIX
napajjefbHbl, a PpagHyCH
CEeYeHHli .CpasHMMBI ¢ pac-

KyT - ‘TOKH, MJOTHOCTH KOTO-
pPHX MO BCEMY CEYEHHIO HeHs-
meunbl. Ilokasarh, dto cmia
B3aHWMOJIEHCTBHA TaKHX Ipo-
BOAOB Bbipaxaercs no ¢dop- -
myne nyskra 16)° BBenenus,
npuueM b o3Hadaer.paccros-
HHe MeXAy OCSMH NpPOBOAOB.
0 31-34. B - npuaoxe-
ney kT ocgnagcmenaomy
cranpapry 8033—56 nano on-
pefleieHne - EAHHHLBI TOKA —
aMnepa: <«Amnep ecTb CHJa
HeH3MeHSIOmerocs TOKa, KO-
Topbili, GyAyuH NOAKepKHBA-
eM - B JIBYX NapaaieNbHbiX
APAMOJHMHEAHBIX  NPOBOXHH-
Kax - GecCKOHeYROR NJMHH H




_=e= . - HAYTOXHO MaJioro KPyroBOro CeueHHs,
. " PacnoNIOXKEHHBIX - Ha - PacCTOSHHM

I Merpa oaum OT Apyroro B MyCTOTe,
BbI3BaJ Obl- MEXAY 3TUMH MPOBOAHH-

- KaMH cuay, pasHyio 2-10-7 emunuy
cuibt cucremsl CH Ha 1 MeTp AnuHBIY.

"~ -3ayeM B CTaHAapT BHECEHO yKa-
3aHHe, 4TO MNPOBORHHUKH = HONKHH
O6BITh «OeCKOHEYHON = JJIMHBI M -HUY-
TOXHO MaJioro KpDYroBOI'O CeyeHHs»?
A 31-35. lpe KaTyUIKH, MarHUT-
Hble. ~ 'MOMEHTBl  KOTOPHX DAaBHbI
p1=80 CI'C - m  py=120 CIC,

XolATcs Ha ofHOH npamof. Paccros-
"HHe MexAy HuMH R=100 cu Besuko
MO CpaBHEHHIO C JAUAMETPOM H IJIH-
'HOMl KaTyIIKH. Onpenenmb cuny HX
B3aHMOJeHCTBHUS.
A 31436. Ha pncym{e 31 13 n3o6paeH JHAeMOHCTPAUHOHHLIMA
ONBbIT N0 B3aHMOJEHCTBHIO TOKOB. Ecay mo KarylikaM TeKyT nomnyT-
'Hble TOKM M HalpaB/leHHA MATHUTHBIX NoJell BHYTPH KaTylleK coBna-
AA0T, TO KaTyliKa GoJbluiero AuaMeTpa HaleBaercsd Ha KaryWKYy,
HMeIONlylo MeHbluA Auamerp: as onbita Gepyrcs KaTYIIKH,. AHa-
METPLl KOTODHIX DasHATCS JHIUB HEMHOTO, a KaTyliKa C MEHbIUHM
AMaMeTPOM 3HAYHTENbHO- AJMHHHEee APYrof. |

Kax-6yaer npoXoANTH OMNBIT, €C/U AAAMETP no:mmmxoﬁ KaTymxu
B HECKO/BKO pa3 Gosblie AHaMeTpa HEMOABUIKHON KaTYIIKH? -

O 31-37. Ha = pucyuxe 31-14,a n3o0paxeH H3BECTHBIA U3
. Kypca wIKOMbHON (usAkM onur dpcresa. Kak uaMenntes yros, Ha
KOTOPBIl OTKJIOHACTCA MpH BKJIIOYEHHH TOKA MAarHHTHas . CTPRJKa,
ec/id, He MEHfSl BeJHUYUHB' TOKa H paCCTOﬂHHH npoaona or
CTpesIKH, CclieJaTh cJefyioliiue. :

Puc. 31-14.

H3MEHEHHs - OmblTa: a) - B3ATh (zc}
CTPeJKY. TAKOro ke pa3Mepa, HO ‘"' -
'HaMarHuyeHuyio 6ojee CHIBHO? *  1Zpod -

" _ : //
a8 = 10000} / 1 :
' "8000 //

Bo ,_.-.--"’ R 4000 —1— / - .

pS ey ~~H %5 1 15 20 25 30 H(9)

‘ Puc. 81-15. i oo PHC3L6 o
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pacnoaoXeHb! - TdK, HTO: HX -OCH -Ha- .

6) B3ATL CTPEJKY . 6ojee . ANHHRYIOP B) OKPYXHTb [POBOJA Ke-
nesuoit  Tpyboit (puc. 31-14,6)? IlpeneGpeur B3auMoAeHCTBHEM
CTPEJIKH C HHIYIHPOBAHHLIM B TPyGe MPOAOJLHEIM HaMarHHYEHHEM.

O 31-38. KpuBasi nHaMarHHyeHHs »Keje3a aCHMNTOTHYECKH MpHU-
6anxkaerca K npamoit (puc. 31-15). YUro osnauaer pesnunna OBy?

O 31-39. Kak = onpenesutrs mno rpaguky (puc. 31- 16) 3Haue-
Hus B u H, coorBercTBYyIOIHE MaKCHMYMy u?

O 31-40.. Onpenenuts KOSPUUTHBHYIO HANPSKEHHOCTb B Mare-
pHaje NOCTOAHHOFO MarHura AJauHON 15 cmM, ecin mone BHe MarHura
HCYe3aeT MPH HANHYHH TOKa 2 as 06MOTKe ‘B 300 BHTKOB, HaBmou
Ha MarHHT.

A 31-41. Ha ienesHOM Koable (toponne) -umeercss o6MOTKa,

" conepxamas 1000 sutkos. [lo o6morke uper tok 1 a. Onpenenurs
HaNpPAKEHHOCTb M MHAYKIHIO MarHHTHOrO MOJs BHYTPH TOpOHIAA Ha
-paccrosauun: a) 10.cu ‘or mentpa Topouna; 6) 12,5 ca.

A 31-42. Cpefnuii AMaMETP KeJEe3HOro Koabna paseR 15 cm.
Mnomans cevenus komsma 7 cu?. Ha konbio Hasuto 500 BHTKOB
nposofa. [Tpunumasi, uTO TMoJe BHYTPH KOJbIA, HMelolllee MECTO
NpH Ha/JIHYHH TOKa B OOMOTKe, ABAAETCH OMHOPOAHBIM, ONPENCTHTH:

- a) MarHUTHHH NOTOK B cepieunnke npHu Toke 0,6 a;
6) TpH KaKOM TOKe MarHHTHBIH NOTOK B KOJIbIE paseH 8,4-10-4 6.
A 31-43. Cpennsas - AMMHA. OKDPYKHOCTH KEJIE3HOTO KOJblA

1=61 cm.-B nem crenan npopes ly=1 ca (puc. 31-17). Ha xonsue

umeercs 06MOTKa ¢ w=1000 sitkamu. Koraa mo o6MOTKe HaeT TOK
I=1,5 a, uupykuns nons B npopese pasHa B=1800 ec. Onpene-
JIUTb W XKeJe3a NMPH ITUX: YCJAOBUAX, NPHHAB, YTO MJAOIAAb CCYEHHs

* MarHUTHOrO MOTOKA B npopese B k=1, pasa Gosblue nioulafn ce-

YeHHs KOJIbLA.

A -31-44, Isa- ozmﬂaxonmx ‘K eJNe3HbIX Ko.nbua (d 10 cu)
HMEIOT. OOMOTKH 710 w =100 :BHTKOB Kaxnias. B. onnom wu3. konen
uMeerca nomepeunblit npopes di=1 mm. [lo ob6MOTKe crIOWIHOrO
koablla uuetr ToK I1=2 a. Kakofi Tox Iy Hamo mycTHTh Mo O6MOTKe
BTOPOro KoJsiblia, YTOOH CO3/aThb B HeM Ty e HHAYKUuuio? -CUHTATh
MIomaiy CeYeHusi NOTOKa MHAYKUHH B BO3AyXe H B.Kenese ONMHa-
KOBBIMH.

A 31-45. O6Luaa IJIMHA CHJIOBBIX JIHHH{I B 3JIEKTpPOMArHuTe pas-
Ha 36 cM, a TOJMUIMHA KaXKAOro M3 BO3AYIUHLEIX 3a30poB 0,2  ms
(puc. 31-18). IMnomans ceyeHHss MarHMUTHOrO NOTOKa BCIOXY PaBHa
2 cm? OO6GMOTKa 3JeKTPOMarHHTa
umeer 294 surtka. Ilpm Toke 3a
noAbeMHafA CHJIa MarHura paBHa
160 ». Ompenmenuts, KakosH NpH
9THX - YCJAOBHSX: a) HHAYKUHS;
6) MarHutHas npouuuaemocrb xKe-
nesa.

O 81-46. Kakoi u3 aneKTpo-
‘ MarHuTOB, H306pa)KeHHbIX 'Ha pH-
puc. 3117, ' 'Puc. 31-18.  cyHke 31-19, wumeer 66mbuIyIO
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MOABEMHYIO  CHTY, eciH He-

‘ nosab3yeMbifi - MATHHATHLIA . NoO-
= | TOk B 0GOHX cryuasx omuHa-
KOB?
: 0. 8147, Oﬁ’bﬂCHHTb c.ne-
Puc. 3‘1-19 ayomud -onsit. MMeercs. Ha-

MarHuYeHHasi CTaJabHasl CHH-
ia, y KOHLOB Koropoﬁ ynepmunamca NPHJIOKEHHBIE K “HHM -He-

6oJplIHe OAHHAKOBblE I'BO3AH. Ecau OOHH M3 KOHULOB CNHUIL!I HaKa-

JuTh JgoGena (NPHMepPHO JO - CépelHHB) H 3aT€M OXJAAUTb, TO

nonseprmnﬁca HarpeBaHHIO® KOHEH, He YyHepXKHuBaeT I‘BO311HK8 B TO

BpeMs KakK APYrol KOHeN YXepKHBaerT..

© O 31-48. TpaexkTOpuaA nyuyka ISJEKTPOHOB, nsmxymuxca B ‘Ba-
KyyMe B MarHuTHOM none (B=70 2c),— nyra oxpyxnoct panuy-
coM 3 cu. Onpepenutb CKOPOCTb H SHEPTHIO 3JeKTPOHOB.

" A 31-49, DaeKTPOH IBHIKETCH B MATHHTHOM 110/, HHIYKUHS
Kotoporo  B=20 ec, nO BUHTOBOK JHHHE DaanycoM R=2 cm u
warom h=>5 cu (puc. 31-20). Onpelie/HTb CKOPOCTh 3JIEKTPOHA,

-4 31-50. O}IHOpO,ZlPloe snexTpuueckoe (E= 3———) ¥ MarHut-

noe (B=1 ec) noms HanpaBMeHH B3AHMHO NepIEHAUKY/ADHO.
KakosH AOMMHH OHITL HaNPaBJeHHE M BeIHYHHA CKOPOCTH 3JEK-
Tpona yto6Ll €ro TpaekTopHst Gbuia mpAMoJuHedHa?

A 31-51. KaxkoBel HOpMAJbHO® H TaHTeHUMaAbHOE ycxopemm
3MEKTPOHA, ABHXKYILEroCH B COBNAAAIOIIUX NO HANPABIEHUIO SJIEK-
TPHYECKOM M MarHHTHOM nossx? a) CKOpOCTS S/eKTPOHA U Hanpas-
JieHd ' - BAONL. -noaedl. - 6) .  Cropocrtb s.nempona Hanpas/eHa
nepueHUKYIIPHO K HHM.

-0 31-52. Opuum H3 THNOB NpHGOPOB, CAYRKaUMX A TOJyue-
HUA GBICTPO MBHIKYIIHXCS 3apsKEHHBIX -4acCTHI, SABJAETCH  LUHKJO-
TPOH, NPeACTaBAAIMINA cO60H HHIKYIO HHIHHAPHYECKYIO MeTaasH-
yeckylo Kopo6ky (puc. 31-21), paspesaHsylo Ha ABe MOJIOBHHHI
(ayantu)., HyanTer noMemieHsl B BakyyM. Mexay uumu cosjaer-
cd  3JIEKTPHYECKOe MoJje, NMPHYEM 4Yepe3 HEKOTOphle MPOMEXYTKH
BPEMEHHM HalpaBJeHHe 3TOro nojast MeHsercsd. BOnusm neHTpa of-
HOTO M3 XYQHTOB HMEETCS HCTOYHHK HOHOB K Hyantbi Haxonmcu

" HHHH

o Pic. 31-20. | ) Prc. 3121,
w6 o

B OHOPOAHOM ‘MarsuTHOM nose, Hanpasneﬂue Komporo noKasaHo
Ha PHCYHKE CTpPE/KaMH.

Hou, nomaBmufi B paspes Mexny AyaHTaMu, BCAefCTBHe Aefi-
CTBHSL 3JIEKTPUYECKOrO MOJA ABMKETCA C YCKODEeHHeM. 3areM BHYTpH
lyaHTa OH JABHXETCA Nox JeficTBUEM MArHHTHOrO MOJSA MO ayre
OKPYHOCTH M BHOBb MOJJIETaeT K paspesy mexny Ayaatami. I1po-
MeXYTOK BpEMeHH, - MO HCTeYeHHH KOTOPOro HampsiKeHHe MexAy
AyaHTaMH MeHfeT CBOH 3HakK, moRGHpaercs Tak, 4roOn HOH ycmen
onucarth BHYTPH JyaHTa NOJYOKPYXHOCTb. Takum oGpa3aoM, npu
KaXJIOM ‘TIiepexojle HOHA U3 OJAHOro XyaHTa B APYrofi CKOPOCTb €ro
YBeAHUHBACTCA, W HOH ONHCHIBAT BHYTPH NyaHTOB NONYOKPYKHO-
cTu Bce GoJsibiero AnameTpa. '

a) JlokasaTh, 4TO NPOMEXKYTKH Bpemenu yepe3 KOTOphie Hano
MEHATb HanpaB/ieHHe 3JEKTPHUECKOTO MOAS MEXIy AyaHTaMH, He
3aBHCAT OT pajfuyca NOJYOKPYXHOCTH, N0 KOTOPOH JABHXKETCA HOH,
a OTOMY JOJUKHEI OCTaBAThCA HEH3MEHHBIMH BO BCe BpeMﬂ IBHXKe-
Husl HOHa.

6) OnpenennTs MHAYKIMIO MaTHHTHOTO MOJIA, KOTOpas Tpe6yerc;1
Ans cooBileHus NpOTOHY 3HeprHH I =4 Mas, ecin MaKkcHMaJbHbI
paauyc MOJyOKPYXKHOCTH BHYTPH NyaHTa pased R=60 cu.

B) OnpenenuTs MPOMEXKYTOK BPEMEHH, B TEUEHHe KOTOPOTO Mpo-
TOH. JOCTHraer YKaaaHHOH SHEpTHH. Ero nauaabuas CKOpPOCTH Mana.
B MOMeHTH mepexofia NPOTOHA M3 OXHOTO AyaHTa B ApYrofl Hanps-
Kenue Mexny uumu pasio U=20000 8. [TpomexkyToKk Mexay KyaH-

~tams d=1 cu. TlpuHATH, 4TO NONE MEXIY AyaHTaMH ONHOPONHO.

A 31-53. Kakasn cuna neficTByer Ha BHTKH - IVIHHHOH Kpyraoii
KaTyUIKH, eC/In OHU HaMOTaHbl nox yraom 45° k ofpasyloweft uu-
mumpa'-’

§ 32. Pabora npu AOPOMOLLOHNN upononuuxa ¢ tomm
B MArHHTHOM NONG M SNGKTPOMArHHTHAR WHAYKLHA

1) PaGora npu nepeMellileHHH TPOBOAHHKA, NO KOTOPOMY HAET
ToK 1, )
- AA=1A0 (AA= _’_ AD),

rie AQ — H3MeHeHHe Mamumoro NOTOKa B KOHTYpe, MO xoropo-
MY HIET TOK.

2) Mortusocts npu nepememenuﬂ CO CKOPOCTbIO U B MarHHTHOM
noJse NPOBOAHHKA AMHHON Al no koropomy uuer Tok I,

P=BMlvsin(B,v)  [P=BIA-Z sin(B,0)].

Hanpaaneﬂm Al HU npennonaramca B32aHMHO nepneﬂzmxynnp

- HBIMHA.

3) 3. a.c. UHAYKOMH B KOHTYpe, NPOHU3BIBAEMOM MOTOKOM @,
E=—*% (E=_._‘_‘£‘£),
- dt _
10 ' . o ‘ W



- 4) 3, A.c. HHIOYKUUH B APOBOAHHKE Raupofl Al, mmmymemcn B
MaFHHTHOM nose co CKOPOCThIO 0, ' :

- E= BAlvsin (B, 'u) [E—BAI~ sin (B ).
' HanpaB.neHna v u Al npennonaralo"rca B3aHMHO nepneﬂnnxyﬁﬂp-

HBIMY. .
5) KoaHnuectBo HHAYUHPYEMOro s.neKTpnqec'rBa B Komype ¢ co-

NPOTHBJIEHHEM R TMpH H3MEHEHHH NMPOHH3HBAIOINETO €TO NOTOKa HA

oo q=_éf ( =_.1.A}l)_:

6) MnnykTHBHOCTL COMEHOMAA C YHCJIOM BHTKOB @

=7 (=%)

3pecs O= CDlw rie @, — noToK, nepecexaromun 1- BHTOK.
7) I/IHlIyKTHBHOCTb NPSAMOro. CONEHONAA" PaBHa

)
: !

c?

rie | — nanna conenonna; S — ﬂJIOHlalIb OrpaHNUMBaeMas KaMmabIM -

BHTKOM COJIeHOHJa (NpHOIHKEHHO ee MOMKHO CYMTaTh PaBHOH IJIO-
Wafu CEHEHHs CepleuHnKa COJIEHOM/a) ;. W, — YHCNO . BHTKOB; - H
p' — MarHMTHa{ TPOHHIAEMOCTh CPEHHI (npn6nmxenﬂo ol .| MOXK-

HO. HO/Ipa3yMeBaTh MAarHUTHYIO. IPOHHIAEMOCTh CEpPAEYHHKaE, HaX0-.
AALIErocs BHYTPH COJIEHOHZAAE), BHIp@XKEHHAasl COOTBETCTBEHHO B. CH-

creme. CI'C u B-cucremMe CH; k — GeapaaMepHH1 MHOMMHTeNb, 3HA-
yeHNe KOTOPOro 3aBHCHT OT. OTHOIUIEHHS AMaMeTpa COJeHOHIa K ero

anune (cMm.. 3agauy . 32-24). Ilpu [I>d MoxHO npuHHMartb k pas:-.
HBEIM. efunHUe. B ciyuae KOJMBLEBOro. CONEHOHAA, AMAMETD. KOTOPOTO -
3HaunTenbHO Gofibllle . AHAMETPa BHTKOB, MOXKHO NPHMEHSTb JAAA..
pacuera HMHIYKTHBHOCTH Ty e ¢opMyay, nojpasyMmeBass nom . [.

CPeIHIo0 IJIHHY MarKMTHBIX CHJIOBEIX JUHHMA BHYTPH COJIEHOMAA:

8) Ecau B Lenb BKJIOUEHH JIBE KaTYLIKH, WHAYKTHBHOCTH KOTO-
pux pasHel L, u L, B3auMHas MHAYKTHBHOCTb paBHa M, 10 06
I1as MHAYKTHBHOCTL CHCTEMEI. paBHa ‘

L=LL,£2M.

3Hax -+ cTaBHTCS B TOM _cayuae, ecma 'MATHHTHBIE TIOJIS1 B, Ka- .

TYWIKaX YCHJAHBAIOT ADYT ApYra, F
9) Tox . B Denn, coaepiKauen nocrommylo . 11 c., oMqucKoe

conpoTusienne R n HHlIyKTHBHOCTb L, uepes Bpems ¢ nocne 3aMHl-.

Kanug - . : ‘ N I SR
K __R_, ‘ ‘
L
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10): ‘Tok B -nenu depes: Bpema { nocae ncqesﬂose-
HHA B Helt 5. 4. C. :

R

=t

I= Ioe’-

rae Iy - ToK B. MOMeHT HCUe3HOBeHHS 3. A.C.
11) TInoTHOCTHL 9HEPrHU MATHHTHOTO NOJS

=& (W:‘if);

2
12) ‘DHeprus MarHHTHOrO MOJSI- TOKA _ _ '
Ll - - Puc. 32'1_.
= 2 . : .

O 32-1. Ochb .. KaTymWKH, HKMEIOHieH 1000 BHTKOB, nuamerpou
10 cm, pacnosiokeHa ropU3OHTa/NbHO MO 3€MHOMY MAarHHTHOMY Me-
puauany.: [lo katyuke naer tok 0,5 a. I‘opusomaubﬂaﬂ COCTaBIAIO-

1as 3€MHOro martierrisMa B cucreme CH 16 7. Kaxkyio pa6ory

| HAa0 NPOM3BECTH, YTOGH MOBEPHYTh KaTylIKy Ha 180%?

O 32-2. Mezmmﬁ MPOBOA - 3aKJIIOYeH B MeJAe3HYI0 06OJIOYKY,
Kak''MOKA43aHO 'Ha’ pucyHKe 32-1, 'HO3TOMY MArHHTHOE NOJE. B TO-

IO Keae3HoH 060M04KH cnabee HapyxHoro. Kak 310 orsviBaércs

HA 3/EKTPOABMXKYIled CHJe HHAYKLHH: a) NpPH ABHIKEHHH HPOBOA-
HUKA BMecTe ¢ KesesHoll 060/104Koli B MarHuTAOM nose? 6) BO Bpe-
Msi “yCHIeHHS HAH oclaGieHHA MarHHTHOrO MOJs npu HeMOABHK-
HOM TipOBOJHIKE?

‘O 32-3. B ' karyliky, * 3aMKHYTyl0 Ha TaJbBaHOMeTp, BABH-
raloT MarHHT, H CTPe/IKa TanbBaHOMETPa Jlaer orbpoc..3arem rajb-
saHomeTp 3dMEHSIOT '~ PEOCTAaTOM, COMPOTHB/ICHHE KOTOPOro pas-
HO' COMPOTHBIEHHIO FaNbBAHOMETPA, H CHOBA C TOM JKe CKOPOCTHIO
BABHIaIOT MAaTHMUT. Ommaxoabl 7 BEJHTUHb HHAYKIUHORHBIX TOKOB
B amx ‘caydasix? -

-32-4. BHYpr KoporxoaaMKHyToﬁ KaTyWIKH BCTaBJeHa ApY-
ras, rlo KOTOpO# "HIeT TOK OT aKKyMmyJastopa. Bo BTOopylo KaTyliKy
BABHrAIOT JKeJIe3HBIA' CEPACUHNK, BCJIEACTBHE Yero B MepBO# KaTymli-
Ke HHAyUHpYeTca TOK, H OHa Harpepaerc. 3a cuer 'Kakofi paGaThl

TPOM3BOAHTCA Harpesaue?

O 32-5. B KOpOTKO3aMKHYTYI0O KaTylWIKy OAMH. pas ObICTpO,
Opyrofi ‘MelNeHHO BIABHraloT Marsut. a) OIHHaKoBOe JH KOMHde-
CTBO SJEKTPHYECTBa MHAYUHPYeTCA B KaTyulKe B MepBLI H BTODPOH
pa3?’ 6)' OxuHakoByio jin pa6oTy MpOTHB s.nem*pomammﬂux cui
NpPON3BOAUT CUJIA DPYKH, BABHraiomed Marsute '

A 32-6. Maruur BABHCAeTCA B - MeTaNHYeCKOe KOJbIO, 'B'oa-"
Oyxas B HeM HHIAYKUHOHHBI TOK. a) UeMy paBHa pasHOCTh HO-
TEHLHAOB MeXAY HBYMA TOYKaMH Ha xoasue? 6) Uro noxaxker -
raJpBaHOMETp, TNPHCOeIUHEHHB!i ONHHMH H TEMH )Ke. POBOAAMH
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CHJIONIHON JlPlHPlﬁ HAHN TaK, K3aK "OK833H0 HYHK-

THPOM Ha pHCyHKe 32-2?
O 32-7. B nepeMeHHOM O}lHOpOlIHOM Mmar-

HUTHOM TI0JI1€ HAaXOLNTCA CETKa, ONHCaHHasg B

MOXHO CKa3aTh PO HHAYKIHOHHbIE TOKH B HpO-
BONHHKAX, H3 KOTOPHIX COCTOHT CETKa?
O 32-8. Kaxne siB/1eHHA- NPOHCXORAT B KOJb-
, ne, €CAH B Hero BABHraerca MmarHur? Paccmor-
Puc. 32-2. perb caydan: a) KOAbLO CAeNaHO H3 JHIAEK-
: TpHKa; 6) KOJIbIO CAeNaHO H3 CBEPXNPOBOA-
‘ HHKa. ) ' :
O 32-9. TopH3oHTaNbHEIA  METaJJIHYECKHA - CTepKeHb B amal-

€TCA OKOJIO BEPTHKAaJbHOM OCH, Mpoxoasiiefi Ha pacCTOSTHUH =3

€ro AMUHbL, ¢ 4acToTof 06oporoB n=2 cex~!. [nnua cTepxHA pas-
'Ha /=60 cx. Onpenesnts pasHOCTh MOTEHLHAJIOBR MEXAY KOHUAMH
CTEPXKHS, €CIH BEDTHKalbHAs COCTABIAIOUEs 3eMHOTO MarHHTHOro

noas pasua H=0,5 a.
A 32-10. [Ipy BpalleRHH MeTaNIHUECKUX TeJ SJIeKTPOHbI yAa-

JSAI0TCS OT OCH BpAIlEHHs M B TeJe CO3NdeTCA 3JeKTPHYECKoe MnoJe.
C xakofi yactotofi- 060pOTOB HOIKeH BpalllaThCs OKONO BEPTHKaMb-
HOJ OCH MeTa//IHueCKHA AUCK, 4TOGH 3JMeKTPHYECKOE MNOJie B HeM
OTCYTCTBOBaO? BepTHKanbHYIO COCTaBJm!OlIIYIO M&PHHTHOI‘O ‘nons

3eman npunaATh pasrof B cucreme CH 40 —_

O 32-11, [IpoBosoutioe  KOMBHO (R=IO CM) . HaXONHWTCS B
NOCTOSSHHOM ONHOPOXHOM MarHuTHoM noge (B=100 ec), nepnes-
AMKYNSPHOM IUIOCKOCTH Koabua. LleHTp ' KObLa coeluHeH c
HHM ABYMA . A;;bemn npososioukamu (puc. 32-3). Oana #3 npo-

BoJIoueK ( HenonBHXKHa, Apyras (OB) BpAIlaeTcsi OKOJIO
LEHTpPa ¢ MNOCTOSHHOM YIVIOBOH CKOPO-

ctoio w=4 pad-cex!, BcaeacTBHe
4er0 M 1O NPAMBIM TPOBOJOYKAM, H
N0 XKOabUYy HAYT HHAYKUHOHHbIE TOKH.
ConporuBjieHHe NPOBOJOYKH JMHHOM
1 cu pasHo y=10-20m. Maruutusie
_NOJS HHAYKUHOHHBIX TOKOB MaJbl NO
CPaBHEHHIO C HABOAALIHM MAarHHTHBIM
nosieM, OnpefesnTb TOKH B MPAMBIX
NpoBONOYKAX H B Ayrax KoJblla NpH
CleAyOUHX NONOKeHHAX: a) @=0;
6) (p=n, B) ¢=2m.

A 32-12, B karymke Ge3 ;’xe-
J€3HOTO cepledHnka, HMmelomed 1000
BHTKOB, JHaMeTp  CeyeHHs 10 cu n
RniiHy 50 cm, BennuuHd’Toka’ pab-

" Puc. 328 _
m : . s

" K toukam A # B xoasna:-rak, Kak noxasaHo -

3afade 26-2 (6es moasopAmux npoBoaoB). Uro

HoMepuo. yseanuusaerca Ha 0,1 a 3a 1 cex (mo-
cpexcreoM peocrata). Ha Katymwky Kageto xoab-
IO H3 MeAHON IpPOBOJIOKH MIOLIAALI0 cede-
Hua 2 mm2. Cumrasn, 4ro MAaruMTHbe . IOTOKH,
MPOHH3bIBAIOWIAE - KATYIIKY H. KOJIbUO, B JOGOH
MOMEHT panuu Mexay coGoft, HafiTH TOK B
KOJlbl.le '

0 32-13. Hponononmmﬁ Kapkac B BHAe Puc. 32-4.
KBaJpara ¢ NepeKaafHHoOH, CAeIaHHOR H3. TOH
XKe npoBodokd (puc. 32-4), HaXOZHTCS B OO-
HOPONHOM NEepeMeHHOM MAarHHTHOM NoJe, BCAEACTBHE 4Yero o mpo-

BOJIOKAaM .. HAYT. HHAYKUHOHHBIE TOKH. MarunurHbie noJs HHAYKUH-
OHHLIX TOKOB MAJbl NO CPARBHEHHIO ¢ H3MEHEHHAMH BHEILHEro Mmar-
HaTHoro mousd. B . kKakoM clydyae HHAYKIHOHHBIE TOKH Bhife-

AT G6abHIHe KOJHYECTBA TEMIOTHI: a) Ieperaajinia HaxoaHTCHA

Ha cepeAdHe KBajpaTa? ©) mnepekJaiMHa CHABHHYTa K OXHOA H3
CTOPOH KBajpara? B) mNepexk/aalHHa AeNHT IJIOMakb KBaJpaTa Ha
4acTH B OTHOuieHnH 1:3? S

A 32-14. TlocrosiHpii  MarHHT  (MAarHUTHBIA MOMEHT KOTO-
poro pasen 6000 CI'C) nanno 20 cm BaBHraercs B KaTymIKy,

- AHaMeTp OCHOBaHHA KOTOpOft paBeH 5 cu, HMerollel 06MOTKY H3 MeX-

Ho#  mpoBosiokn ceuenHeM 0,5 mn?, Kaxoe KQJIHIECTBO 3JIEKTpPH-
YecTBa NPOXOAHT MPH BABHFAHHY MarHHTa B xarymxy no ee 06-
MOTKe?

A 32-15. Ha nepesaunblﬁ ummxmp, nmma KOTOpOI‘O 1=20 cu
3HayHTeabHO GOJIblUE ero AuaMerTpa, HAaBHTH [Be MeRHble O6MOTKH
ceyenuamMun S=2 mm? Opsa n3 o6MOTOK 3aMKHYTa HaKOPOTKO.
Kakoe KONHYECTBO 3JMEKTPHUECTBA MHAYHHDYeTCS B HeH, eclH ApY-
rylo 06MOTKY NDHCOEZHHHTb K AKKYMYAATOPY C .3. A.C., PaBHOM

" E=2 g.H C 04€Hb MaNbM BHYTPEHHHM conpomBJernew

A 32-16. Meanniii 06pyd, HMelouimA maccy m=>5 ke, pacno-
JOKeH B IIOCKOCTH MArHHTHOrO MepuiuaHa. Kakoe Konuuectso

. 3JIEKTPUYECTBA HHAYUHPYETCA B HEM, €CNH €ro MOBEPHYTb OKOJO
BepTHKaNbHOHA ocH Ha 90°? 'opH30HTaJNbHAA COCTABNAIONLAS 3EMHOTO

‘Margerusma pasha Bp=2.10-5 1.

O 32-17.. KakoB MAarHuWTHBI TOTOK, CO3laBaeMbifi KaTYLIKOH

43 1000 BHTKOB, MMeOWed HHAYKTHBHOCTD 5 2, ecln mo Karyume

teyer 7ok 0,6 a?
O 82-18. Korza no kartyuike HAET TOK, TO OHA BCJACACTBHE B3aH-

MO,[ICHCTBH?I TOKOB CTDEMHUTCA H3MEHHTb CBOH l'lpOlIOJleble n T1o-

‘mepeuHble pasMephl. Kak H3MeHseTCS HHAYKTHBHOCTD KaTyuka apa

H3MEHeHHH ee pa3MepoB?
O 32-19. l'quemy HHAYKTHBHOCTh  KaTYHIKH CHIbHO 3aBHCHT

OT MAarHHTHbIX CBOACTB cepnelmuxa. Haxoasuerocs BHYTPH Karyld-
KH, H MaJjoO 3aBHCHT OT MarHHTHHX CBOHCTB Te, oxpyma:oumx Ka-

) rymxy’

.0°32-20. Ckonbko BUTKOB HAZ0 HaBHTh Ha Kap'ronnuﬁ ud-

nmuxp AnutoRt [=60 cx, mxamerpou d=5 cm, uro6H nOAYYHTH

.18l



MHoxuteas & (CM. BBEjieHne, TNyBKT 7) NPHHATD
paBHbiM 1.

pe HMeeTcsl OGMOTKA H3 MeJHON NPOBOJIOKH, MAac-
ca Koropoit paBHa m=>50 e&. Paccroanue mex-
Iy KpalHUMH BHTKaMH, paBHO€ =60 cm, MHO-
ro GoJibile [HaMerpa UHIMHApA. Conpomnneﬂne
o6moTkn. R=230 ox. KakoBa ee MHAYKTHBHOCTH?
O 32-22. a) . [le xaTymikKu € WHAYKTHB-
‘HocraMu  Ly=5 men 'm .Ly=3 men BKMOuEHH

N10CJIeA0BATENIbHO K. PacnoJOXKeHbl TakK, 4TO0 HX.

Puc. 32-5. MaTHHTHEIE [OJS B3aHMHO = YCHIMBAIOT JpYr

apyra. MHAYRTHBHOCTb 3TOI CHCTeMbI OKasajach

pasuon L—-Il Men., Uemy paBHa B3auMHas anyKTnBHOCTb Ka-
1ymex>

. 6) KakoBa 6yjner HHAYKTHBHOCTb CHCTEMBI KaTyLIeK,. eCJH, He
. MeHsfl DACNOJIOMEHHs KaTylIeK, NepeMeHHTh HalpaBleHne ToKa B
ONlHOH M3 HHX ‘HA oﬁpamoe?

-0.32-23. Karymka A  Haxomutcs BHyTpH KaTyLlIKPl B 6onb-
Wero pasMepa M MOXeT BPamaThCsl OKOJO OCH 00’, nepnen-
RHKyaapHO#l - K ocAM obenx. karymek (puc. 32-5). Ilpn kakom’
PACIONIOXKEHHN . KATYWeK WHAYKTHBHOCTb IBYX HOC/ENOBATELHO
COeJMHEHHBIX KaTylleK: a) Hanbonpulas; 6) HaMMeHbIasA; B) pas-
Ha cymMme HHIYKTHBHOCTEH OTAEJBHBEIX KaTyIIek? .

-0, 32-24. Kospouurent k B dopmyne aas BHIUHCACHHS HEOYK-

THBHOCTH KaTywkH (CM. BBE/EHHe, I, 7). AN ORHOCIONHO KaTyunm

BMeeT BHauYeHNsA, YKas3aHHHE B Ta6.7mue'

Huametp |.

i 1 I 2 | 5 (10100

000002 [01 |02 (033

V.

Lk ‘1,00 0,992]0,959| 0,920 0,872I 0,618| 0,688 | 0,526 {0,320 0,208 [0,035 |

KakoBa npuunHa TOro, YTO y AJMHHHBIX Karyek kosdduunent k
. Gosiblle, YEM y KOPOTKHX TOrO XXe AHaMmerpa?

A 32-25, r¥OJIb3y5{Cb tabaulel, npuBeleHHofl B 3ajnaye 32-24,
OTpeNeNHTs HHAYKTHBHOCTh: &) KaTYyWIKH, HAaMOT&HHOHA B OAHH CIOR
NJIOTHO NpHJIEraloluX ApYr K Apyry BHTKOB Ha JepeBsHHHI cep-
neunHuk AJduHOH 10 ¢m u amaMerpom 5 cm. InaMerp NMPOBO/IOKH
BMecTe ¢ ugonsuuell pasen 0,5 mm; 6) KOJIblLd - AMaMeTPOM 10 cu,
CHENaHHOIO M3 NPOBOJIOKH JmaMeTpOM 1 unm!

A 32-26. a) [lonbsysc Tabauueli, npuseneHHol B 3ana-
-ue 32-24, onpeneauTh B3aHMOWHAYKTHBHOCTb ABYX ONMHAKOBHIX Ka-
TylIeK, AHaMeTp KOTOPHX PaBeH HX [JHHe, CNOXEHHHIX BIJIOTHYIO

B COeHHEHHHIX NOCJAeHOBATENbHO TaK, YTO HX MOTOKH CKJAaAbiBa-
torca. MHAYKTHBHOCTD KaXJ0MA. H3 HHX paBHa 10 men,
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. KaTYWIKY, HHAYKTHBHOCTb KoroponL 6-10-3en?

A 32-21.-Ha xpermM Jlepensmnom m«l.rmﬂn--

’paBHOE HX JUIHHE? : —_ K
A 82-27.a) = Onpeneants . @

6) Kakona Bsanmonunyxms-_
HOCTB 'TeX K€ 'KaTylekK, eciH
OHM DA3NBHHYTH Ha PacCTOHHE,

nunyK'mBHOCTb Ka'ryunm ¢ 3am- a

KHYTOR =~ MAariHHTHOH  uensio - : Puc. 32:6.
(XosibueBofl - conenoua)  mpH

CAIEAYIOUIMX - M@HHBIX:  UHCIO BHTKOB w=1000 nIomap cedenns

MarsHTOnposona S=25 cu?; _cpennuil .Auamerp Koublla d=20 cu;

" ToK I+=1 a. MarnuTHble CBOACTBA Xese3a BHIPaXEHH KPUBOA Ha

pucynke 31-3, 6) Tor xe ponpoc npu toke /;=0,1"a.

‘A 32-28, KakoBo pasipude B SaBUCHMOCTH HHAYKTHBHOCTH
OT BEAHYHHEL TOKa Y KOJbLEBLIX COJEHOMAOB C MKENE3HLIMH Cepled-
HUKaMA B BHAE NOJLIX WHIHHADPOB, CeUeHHs KOTOPHIX nsoﬁpamenu
Ha pHcyHKe 32-67
T A732-29. CepneqHuK COJIeHOHNa MpefcTaBiaser Cco6oi - KOabLO,
coCTOsIllEe U3 ABYX CJOMEHHLIX KOJel, CeueHiss KOTOPHX Sy n Sy n
MarHHTHHE NPOHHIAEMOCTH Wy M Mg. CpeiHsst ANHHA CHJIOBBIX- JIH-
HAil B KOJIbLle I; aucio. BHTKOB . Onpepenutb RHAYKTHBHOCTD CO-
JIEHOHAA. '

A 32-30. Onpenenmb MHIYKTHBHOCTb DETJH K3 ABYX mnpo-
BOAOB. Jlanna neran [= 1500 u; nnamerp nposogos d=1 mM; pac-
CTOSiHHE MEXJAy ~OCAMH TpPOBONOB a=2 CM. Marnmuhm noieM
BHYTPH MPOBOJOB MOXHO mpeneGpeds. ,

O 32-31. Ha ' Karymiky, CONpOTHBJEHHE H HHAYKTHBHOCTDb xo-
topoit pasubl 10 ox n 58 men, paerca nocrosnnoe Hanpskenne. Ye-
pes CKONbKO BPEMEHH TOK B KaTyIIKe NOCTHraeT BeJHUYHHE, paBHOH
NOJIOBHHE YCTaHOBHBLIETOCA TOKA?

+O 32:82; Ha pucyHke 32-7 mnokasaHa cXeMa - re.uerpa(})non
nepenaun. ‘Annapar A Ha craHuMu pa6oTaeT OT MeCTHO#- Gara-
pen E;. Tox or 6Garapen BKJIIOYAETCA NMOCPEACTEOM pede P, npuso-
AHMHIM B neﬂcrane pa6ounM TOKOM H3 JmHuH. CKONbLKO BpeMenu
npoifeT NoCae BXJIIOYeHHs Kiaoda K 10 3aMBbIKaHMS MeCTHOH Heny
NpH TaKHX, JAaHHLIX: 06llee COMPOTHB/IEHHE BCEH LEMH, BKIIOUaOMme

" Phe. 827, -
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o ot 02 03 04 05 06 07
' ) Puc. 32-8. '

aunnio, 80 ox; HHYKTHBHOCTD 06 eH; 3. . C. GaTapen 20 8; ana

npHsefeHus B ReficTBHE pede. rpedyercx tok 0,2 a?

O 32-33. Karyuika -¢ conporusaenuem 0,7 o u HH)IYKTHBHO-
creio 0,2 2n nonanaer na 0,3 cex nop nanpaxenue 100 ¢. Kak us-
MEHHTCA NDH STOM TeMNepaTypa MeAW B KaTylKe, eciu ee Macca
2,5 K2, a H3OAAUMA HE YCNEET HAarpeThca?

O 32-34. Ha pucyske 32-8 noxasaH rpadHK TOKa B npoccene
MpH NPHKJIOYEHHH, K HEMY HCTOYHHKA NMOCTOSHHOrO TOKa.

. a) Yemy pasunl mnomamu OABO'n OCAQ? ‘

6) IMoabsysicb rpaduKOM, ONpeneAHTh HHAYKUHIO MarHATHOTrO
NoJs, KOTOpas HMeEeT MECTO B CepleyHMKe npoccens uepe3 0.5 cex
N0 BKJAIOUEHHH TOKA, €C/TH H3BECTHH C/eAylollHe AAHHbIE: 06MOTKA

oCCe/ifi  COCTOMT M3 MEAHOro NpOBOJAa MJIOILAAbI0 CeYeHHs
=1"mu? AHaMeTp CepleyHHKa paBeH d=D5 cM; CONPOTHB/IEHH-
€M BCex uacted 1eH, Kpome OGMOTKH APOCCens, MOXHO npeHe6peds.

A 32-35. Ha  pucyhke 32-9  H306pakeHa CXeéMa MOCTHKa
Yurcrona, npHueM H3MepsieTci OMH%ECKOe CONDOTHBJIGHHE Ka-
TYWKH C HHAYKTHBHOCTbIO L=0,1 en. Kmoun K; n K, cmontupo-
BaHbl B BHJe JABOMHOTO KJII0OYa TaK, YTO NPH HAKATHH KHONKH
CHauaJia 3aMblkaercs kJawou K, a satem
R kaoy K. Ilepensuras asuxok D mo crpy-

, ¢ 2 ne AB, no6unncek, YTO NPH MEAJIEHHOM Ha-
_r\iv\?_{::.__ KaTHH KHOUKH [BOHHOFO KMTIOYa rajbBaHo-
2 v ] wmetp G He_llaeT ot6poca.’

a) B kakoM HampapjeHHH nofijer TOK

y ‘ : g| B Moctuke DC, ecnn wakarts. ABOAHOMN
= gl ™y KJIIOY CJIHIIKOM 6b1c'rpo? ‘ ‘
CEL T Ky 6) KakoBa  pasHOCTb . ' MOTEHLHANOB
—-—!}————)v ~MexAy  ToukamMn D p C cxeMu uepes
: - ¢t ... t=0,001 cex nocne sambikaHua Kmoua Kj,
Puc. 32-9. €CJIH . CONPOTHBMEHHE -KaTylky R, =120 o,
154

; i — ;
HHKa TOKa,  CONpPOTHBASHHEM TNOA K\ R L

conporujieHne  Ry;=80 om, 3.14.cC.
HCTOUHHKA TOKa ~pasHa E=14 @? D
BHyTpeHHHM CONPOTHBACHHEM HMCTOY-

BOASAUIHX TPOBOAOB. H HHEYKTHBHO-
CTHIO BCEX 4acTed YCTaHOBKH, KpoMe

KaTyIKH, MOXHO npeHe6peub. I R '

A 32-36. Katymka C HMHAYRTHB- A —C::_L:)— 8
HOCTHIO 6 2# M OMHYECKHM CONPOTHB- o
aenneM 200 o H Ge3HALYKTHBHOE
conporusaenne. | 1000 o mnpucoenn-
HeHbl MapajAeNbHO K MarucrpanH, s
KOTOpO#A moAjepxuBaercH nampsxeHue 120 8 (pm: 32-10). Kaxoe
HanpsixeHHe OyAeT MexAay toukamn A B B cxemu "epes 0,001 cex
nocje pasMbikaHusa Kaoua K?

A 32-37. Karywka Ges ikeaesnoro cepaeunnka ameet 10 000 par-
KoB ~ auaMerpoM 5 cx. Iamua karymxu pasHa 50 cm. O6morka
cnenana M3  Megmoro nposoga (S=0,1 um?). YHepes cxoavko

Pac. 32-10,

.BpeMeHH nocje NOAKIIOYEHHS KaTyWKH K 6a1'apee AKKYMYJSTOPOB -

BEHUHHA TOKA AOCTUrHeT 3HaueHHa [=0,99/y, rae [o — ycranosus-
IaAcs ‘BEJHYAHA - TOKaA? Taﬁ.vmna 3HAVeHUR MHOKHWTEAA k npuse-
AeHa B 3ajane 32-24.

O 32-38. OnpenendTh IHEPrHl0 MarHHTHOTO MOAR B KeJE3IHOM
cepiieyHnKe o6BeMoM 400 cu3, écrn BHAYKOHA pasua 12000 zc.

- O 32-39. Onpenenutb SHEPrHIO MaruHTHOro noas Ans caysas,
onucaHHoro B 3afaue 31-26.

O 32-40. imMeroTcA 1Be BXOAAMMHMe ONHA B APYLYIO KaTYLIKH
ONMHAKOBOM HMMHB ¢ OAMHAKOBBLIM dHCIOM BHTKOB. Ecin no obenm
KaTywkaMm HAET OAMHAKOBHA TOK, TO TJOTHOCTH SHEPIMH MAarHHT-
HOTO TOJA B KaTyIWIKaX .paBHbl Mexay coboft. BcTapum MeHbliyio
KaTylky B GO/blWIYIO TaK, 4TO6bl MarHHTHble MOJS  HX. COBNAJH.
[ps 3TOM BHYTpH MeHbllell KATYIIKH MJIOTHOCTb SHEPrHM YueTse-
purcs (a He yapourca). 3a cuer uero npomsofiger yae.nuqenue
SHEpruu B ABa pasa?

C/M e NepeBepHYTh BHYTPEHHIOI KaTYUIKy, TO 3Heprus Mar-
Hm'noro mois BHYTPH Hee Gyner pasHa mymo. Kyna ona aenacs?

O 32-41. OGMOTKa 3JeKTPOMarHuTa uMeer conporHsiaenue 10 om
v uuayktuBHocth 0,2 er  u HaxoauTcs NOA MNOCTOAHHHLIM Ha-
npsXeHHeM. B TeueHHe Kakoro NpOMEXYTKa BDeMeHH ! B OGMOTKe
BBLIIEJIUTCS KOJHUECTBO TEMJIOTH, paBHOe suepruu MrHHTHOrO noaA
B cepaevyHHuKe?

O 32-42. Kakosa eﬂeprnﬂ MarHuTHOTO HOASA B Ka'rymxe ;um-
Ho#t B 50 cx, umeiomest 10 000 suTKOB AHaMeTPOM 25 ca, Ges xeies-
HOrO CepleYHHKa, eCH NO yel nper 10K 2 ma? (CM. sapauy 32-24.)

A 32-43. Onpene.nm'b SHEPTrHI0 MArHHTHOTO MOJA Ha eAHHHIY
Mmm 'GeCKOHEYHOTO fIPAMOro TIPOBOAA, 10 xoropomy nger Tok /.
R ats o6bAcHRHRHE myqenmy pesyanTary.



- \n\_" . A 3244. a) Onpepennts - IHEDPHIO - MATHUT-
l‘“{ . HOro moaf, eCqH MO MeTiie M3 JBYX NPOBOAOB
1 | (cw. samauy 32-30) maer ok cunoh 8 a.

1 ‘®' ' GeCKOHEYHO TOHKHM.

A 32-45. [lnn [eMOHCTPHPOBAHHSA _HBJleHPm

P“c-_ 82-11. caenyouieli  ycranokodi - (puc. 32-11). Tlapan-
JNENBHO  Apoccento ¢  6oabMofl - HHAYKTUBHO-
CTBIO  BKAI0YAIOT JlamMnouky Hakana Ha 120 6. Tox na’ gpoccens
JAaMnouky paer OGarapes akkymynastopos 4—6 8. Ilpu stoMm HuTb
Hakajia JaMnul Harpesaercs oOueHb cna6o. [lpu pasmbixanuy Tto-
Ka. B Jipocceje JaMNoYKa Ha MrHoBeHde BcnuixuBaer. OnpegenuTtb
TeMIneparypy Hakajla HpH TaKHX YCJIOBHAX! HHAYKTHBHOCTb ApPOC-
. cenn L=0,03 en; senmuuuna Toka B Hem - I=5 aq; Martepual HH-

TH Hakajna — BonbdpaM; faHHa ee [=43 cm; auamerp d=0,019 uu;

HauanpHasi Temmeparypa HuTH f;=100°C.. [Ipuusits, 9ro Ha Ha-
rpeBaHne HHMTH HaKalda - MACT BCA | SHEPIMS MaTHHTHOTO MOAX B
’npocce.ne
0 32-46. ITo 06M0TKe ‘TYCTO Hasmon Ha' JKeJe3Hbli TOPOHI,
HACT TOK, BeJHYKMHA -KOTOPOrO NEPHOJMYECKH MEHAETCH, JOCTHras
TO Hexomporo T0JIOXKHTEILHOTO 3HAYEHHs!, TO TAKOrQ e, no a6co-
MIOTHOR BesuumHe oTpuuatenbHoro. [Ipn sToM HampsiKeHHOCTb Mar-
HATHOrO MOJIA B TOPOUJE MEHSETCA IPONOPIHOHANBLHO TOKY B 00-
MOTKe, 3aBHCHMOCTb MAarHHTHO!M MHAYKUMH B JKeJe3e OT HanpsikKeH-
HOCTH [J8  AaHHOro: caydas - IpejicTrapieHa: Ha. pucyHke 32-12
(netns rucrepesnca). BHUNCASA NAOTHOCTL SHEPTHH MATHUTHOTO

noast B Xejese NO Q)opmyne. yKasaHHOH B myHkre 1l BBemeHns,

MOJYYHM AN COCTOSIHHUH, COOTBETCTBYIOILHKX TOYKAM A, C, Dy
E Tpaduxka, SHaYeHHs 0, a n.rm Toqu Luw K orpnuawenbﬂbie
O 32147, ViMeerca MOCTOSIHHBIN * MarHuT - B - BUAE KoMBUA C

npopesoM mupunoh 4 mm. Cpenuult nuamerp Koibua pased 10 ca,
a ceyeHHe KOJbIla HMeeT GOPMy Kpyra, AHaMeTp KOTOpOro Madt
N0 CpPaBHEHHIO C JHaMeTpoM KoO/bla. [Ipu TakMx pasmepax none
B [pOpe3e MOMHO = CYHTATb OXHOPOXHBIM,
IJIoU(aAd CEYeHHA' MarHUTHOTO IOTOKa B npo-
pese u B KOJIblle PaBHBIMH MeXAy cOBOH. Hnnyx-
uus B npopese pasua 100 ec.

a) Kakopa HanmpskeHHOCTb MarHMUTHOro Mno-
Jf B Kojblie? ‘

6) KakoBa IJIOTHOCTH SHEPrHH MATHHTHOIO
No/s B KOJbIlE?

ToJtelt B Ko/bie H B npope3e?

RER]

Yk azanne, Hpnmeumb Teopemy o uupxynﬂunu Ha-

pic. s2-12. npﬂmeuuocm MaruuTHOro -noas - (8BeAenne ¥ §31, m.' 10).
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6) Pewmnts Ty *Ke 3anavy, cuuras IpPOBOA .

CaAMOHHIAYKUHH TIpH pa3MblKaHHH - IOJIG3YIOTCS.

, B) Hemy paBHa cymMma 3Heprufi_ MarHUTHBIX

§ 33 ﬂopuonuqeckue ronu\

l) S(btbeKTnBHble 3Haqennﬂ Bennqunbl TOKA ¥ Hanpﬂmeumx
7

[ef!‘ = — S ﬁdt i = -—T— Svuzdt
, J

rne T—nepnon ToKa; I, U — MI‘HOBeHHhIe 3HAUEHHs TOKA H Hamps<
XKeHns. B TekcTe 3ajay, rie HeT CHENHAJbHBLIX OroBOPOK, 3 ek~
THBHLIE 3HAUEHHS TOKa H HaNpiKeHHs 0603Haqa101c51 Gyksamn [

‘v U 6e3 HHIEKCOB.

2) Il.na anyconﬂaanoro TOKa

U,
]eff Ueff =

Zm
V IRZE
roe I, n U, — AMIUIATYAW TOKA M HAnpsIKERHs.
3) Cpemme BE/IHYMHBl TOKA H Hanpmxeﬂnﬂ
r _ r

Ie,,__——Sldt Umed—%Sudt

4) Jl.rm cnnyconna.nbnoro ‘TOKa
]me& “';'Im’ Umedz'— Urn‘
5) 3axou Oma st cunyconna.nbnoro TOKa |
J= =

2

rae. I n U —-a(b(bexmnme BEJNYHHB (mm amn.nmyzm)
6) Kaxymeeca conpoTumiende A4si y4acTka, meoqalomero
OMHYecKoe conpomn.nenue R, mupyxtueHocTs L w emkocry C,

z_‘/m Lm————-)

rae o =2nf = ——T— — UHKJAKYECKan YacToTa.

~ 7) Momuoctb TOKa MpH- casure daswl @
P = IjyUe oS¢,
8) AKTHBHOE CONpPOTHBJEHHE
G S .. P '
b RA‘—’T"*ZCOSCP
eff B
"R, pasno oMuuécxomy CONPOTHB/EHHIO R npu orcyTC'erm no«

Tepb Ha HarpeBaHue JKeNe3HbIX CEPIEYHHKOB BCJAEACTBHE THCTepe-
3uca ¥ TOKOB Dyxo, Ha ‘Harpepanne NHM3JIEKTPHKOB B NnepeMeHHOM
mempuqecxom ‘noje m T A Ilpu- HATHK STHX MOTEpPL R,>R.
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~-Kpowme - ‘toro, " npu BHCOKHX JaCTOTax aKTHBHOE conpoTHBe-

HHe RA ysequunBaercqa BCAEACTBHE TOTO, YTO npax'rﬂqecxu BECb TOK

HILET :} HOBerHOCTHbIX CTOSIX IIPOBOXHHKA.

9) Cuna B3aHMOZENCTBHSA TOKOB, TEKYUMX 0O nponouaM mm-
HO# I, palmosioXKeHHbIM mapaniensHo Ha paccTosHud b Apyr ot
Apyra, :

P "1y bl cos ' (F= ZHIXIZICOS?). o
' - 2nb ’ b \

10) Pewende 3ajad Ha nepeMeHHble TOKM B NOCAEZOBATETHHO
WIH B MNapajne/ibHO COeAHHEHHLIX npnﬁopax oveHb obJertaercs
YEpYEHHEM BEKTODHBIX AHArpaMM HaNpsKeHHA U TOKOB.

11) Tlox mpocceseM, ynoMuHaeMsiM B psije 3ajay 3TOro mapa-
rpaca, mMonpa3yMeBaeTcs KaTyUIKa C JKeJE3HHM CepAeHHHKOM.

© 083-1. DpdextuBHuifi TOK - paBed 7 a. Kakos cpemuuit TOk?

A 33-2. ITepemMeHHBIi TOK, BHIIPAMJAAEMBbIA npHGOPOM, HPO-
NyCKaloIMUM TOK TOMBKO ONHY MOJOBMHY nepuoaa (puc. 33-1),
npoxois B TeueHue 10 muu MO pacTBOpPY MERHOro Kymopoca, Bbifie-
aun Ha snexkrpone 200 me menu. Kaxosa amnautyna toxa?

A 33-3. a) AKKYMYJATOp, €MKOCTh KOTOpOro paBHa ¢=20a.«,
3apsKAIOT BHIMPAMJIEHHBIM CHHYCOHNJIBHBIM TOKOM, IPaduk KoToO-
poro 'nmnokasaH Ha PHCYHKe 33-2, TenuioBo#i aMmepMeTp, BK/HOUEH-
HBIfl B Ienb, nokasmBaer Tok /=15 a. CkolbKO BpeMeHH HaxO
3apsKaTh axxymynmop? IIpu pacuere HpHHﬁTb YTO Ha 3apANKY
ucnoabayerca 100% NPOTEKAOIIEro T0Ka.

' '6) Cronbko BpeMeHH Hamo 34pAMATD aKKymmeTop, eciin rpa-
(UK -~ BLITPSIM/IGHHOrO TOKAa HMEET BHA, NOKa3aHHLIH ‘Ha pncyn‘
Ke- 33 I, n ecnu mokasaHHe TeMJIOBOro aMrepMerpa TO Xe?

O 33-4. Ecan yBeIHYHBATL HaNpsikKeHHe, MO KOTODHIM HAaXo-
AMTCH HEOHOBAs JMaMNa, TO NPH HaNpPsKEHHH 80 & oHa BCMHIXMBaET.
Ecnu sarem yMeHbluath HanpsikeHue, 10 npu 70 ¢ namna racher.
JlaMny DNpHCOGRHMHSIOT K CETH MEPEMEHHOrO TOKa uepea noq'euuuo-
MeTP H YBeJHUYUBAIOT HanpsakKeHHe. :

a) Ilpu kakoM addeKTHBHOM Hanpﬁx{emm Jamna BcanXHeT?

6) Kakyioo gonio or oflero BpeMeHH TOPEHHA JaMmbl COCTaB-
N5eT NPOAONKHTEILHOCTD CBEYEHHS KaXXOTO H3. 3JeKTPONOB, €C/HH
JfaMna HaXOOMTCH TOA a(b(bexmaﬂbm HanpsixeHneM. 120 a? ‘

O 83-5. Ha pucynke °33-3 nokasawa cXeMa YyCTaHOBKH M
OHOrO H3 cnoco60B M3MepeHHST MOABHIKHOCTEH HOHOB. B mpoctpaH-
CTBO MeXIy ABYMs anekTponamu A u B uepea ceTOUHBI 3ekTpoa A

Pue, 331 ‘ " Pme: 332
158 o

- HanpAXeHHe nepemeﬂﬂoro TOKQ, BOGUBAIOTCH TOrO, 4TO

MPOHHKAIOT HOHH KaKoro-1H6o oxmoro 3HaKa (HanpH-
Mep, OTpHIaTeJIbHble HOHbI OT HAaKaJieHHON MeTannHde-
cKofi TpoBO/IOYKH). Daekrpoasl A M B Haxomarcs 1OA
nepeMeHHbLIM (CHHYCOMAANBHLIM) HAMpPAXKEHHEM, NpHYEM
aMINUTYAY HaNpAXEHHA MOXKHO MEHHATb. YBeNHUHBas

——_L‘ -
]

JL

r.——--

HOHbl HOCTHTAIOT SiekTpoia B u ralbBaHOMeTp G HauH-
HaeT AaBaTb OTKJOHEHHe.

TIpn H3MepeHHH MOIBHXHOCTH. ‘OTPHIATENbHEIX HOHOB
KHCIOpPOZia - B.NpPHOOPE, B KOTOPOM DACCTOSHHE MEXIy .
snektponamMi d=1 cm, OTKIOHEHHe ralbBaHOMETpa Io- - %,
Jaydaercd NpH SM(eKTHBHOM HaNpPAXEHHH, HE MEHbLUeM _
U=61,5 8. BryuciuTh NOABHKHOCT HOHOB, €ciu ua- Puc 333,
cToTa NepeMeHHOro Toka f==50 ey.

O 33-6. Barapest akKKyMyJATODOB € 9. pnec E=40 8 _npucoe-
AMHeHa K CeTH nepemenHoro toka (U=120 8) 4epes comporuBie-
Hue R=80 ox ﬁmc 33-4).

Amnepmerp Ay — Mar€uTosJeKTpuuecKud, A, — TensoBoi.

a) Kakosbl noxasammsa npuaGopos A; u A? .

6) ‘Kakoe KOnWuecTBO. TEMJIOTH BHIEAAETCA B CONPOTHBJEHHH R

“3a 10 cex? Bce conpoTasieHHs, KpoMe R, HHYTOXKHO Ml

& 83-7. HafiTe COOTHOIEHHE MEXAY MaKCHMAJbHEIM, CPelHHM

1.5 (EKTHBHEIM TOKaMH-B Clyvae nepemeﬂnoro TOKa, rpadHk KoTo-
.poro MnokasaH Ha pHCyHKe 33-5.

O 33-8. Haueptnth npuMepHbE rpa(tmxu nanpmxemm, npn
KOTOPOM rpaduk Toka B npuGope HMeer ¢opMy, MOKa3aHHYIO Ha
pucynke 33-5.. Paccmorperb cayuaH: a) npubop, o KOTOPOMY
HAET TOK, HMEET YHCTO OMHYECKOe conpoTnsJeHne; 6) npubop Hmeer
HHYTOXKHOE OMMYECKOe CONpPOTHBJICHHE H 3HAYHTEJbHYIO HHIAYKTHB-
HOCTh; B) NPHGOP HMEET 3HAYHTENbHHE OMHYECKOe CONMDOTHBJIEHHE
¥ HHAYKTHBHOCTDb; T) TOK HAET MO KOH[EHCATopYy.

O 33-9. Ilpn KakoM HanpsixKeHHH no o6MOTKe npoccenﬂ HMelo-
el OMHYECKOe cOnpoTHB/NeHHe 35 ox U HHAYKTHBHOCTS 0,1 2w, nofi-
ner Tox 3 a? Yacrora 50 ey. '

O 33-10. Kakofi eMKOCTH KOHIEHCAaTOp HafoO B3ATh, YTOOH ero
eMKOCTHas [POBOAHMOCTE Oblia SKBHBAJIEHTHAa NPOBOLHMOCTH peo-
crata ¢ conporupiennem 500 om, ecay uvacTora TOKa paBHa:
a) 50 ey? 6) 50000 2y? :

O 1
“—i1208 . _ Tl s

T . ‘ ’E“} ol ‘ N

R.

Puc. 334, . Puc. 938,



O 33-11. B- karymke-c OMHYECKuM ‘conporusienneM 10 om npp
~4acrore 50 2y TOJY4aercs CABHT (aspl MexAy HampsKeHueM (3
TOKOM, paBnaiil 60°. Onpe,aenu'rb HHIYKTHBHOCTb KaTYLIKH. .

A 33-12. Ha KapTOHHBIA IMJIHHAD  AjmHOR [=50 cm ‘mna-
metpoMm dp>=5 cM. HaBHTH @=3500 BHTKOB . MEAHOro MpOBORA
nuamerpom d;=0,5 mm. Ilpn xaxoi uacrore | Kaxyieecs compo-
THBJECHNE . TaKOfl Ka'rymxu B n=2 .pasa Goiiblile ee OMHYECKOro
conpomB.neHuﬂ'»’

0 33-13. a) Koabuo, auamerp KOTOpOI‘O d1=10 cM, caenaH-
HOe M3 MefHON: NPOBOJIOKH AHaMeTpoM doy=1 ma, Bpallaercs
B ONHOPOAHOM MAarHHTHOM mnoje .(B=10 2¢) ¢ uacroroit 06o-
potos - n=10 cex-'. HH}lYKTHBHOCTb - KOJiblla . TAKHX. pasMepoB
L=350 cm (cm. samauy 32-24). Onpependuth. 5deKTUBHBIA TOK
B Koablle. 6) Kakop Gbl1 OBl TOK. B KOJblE, eCqH Obl ero compo-
THBJEHHe OblIO GIM3KO K HyHAI (KW B clyuyae CBEPXNPOBOAHHKA)?
IlpeneGpeun ymeHslIeHHEM HHAYKTHBHOCTH H3-3a CKUH-3Q(exTa.

A 33-14. Ha pepessnHoe KOJBLO, JinaMeTp. Kotoporo d=30 cx,
a fonepeuHoe CeYeHHe MMeeT BHI Kpyra, HaBHTa OOMOTKA H3. Mel-
Hoil MPOBOJIOKH, Macca Koropo# m=2 xe. OOMOTKY NpPHCOCIUHSIOT
CHayajNa K CETH IOCTOSHHOrO TOKa, 3aTeM K CETH MEepPeMEHHOro ToKa
(f=50 2y), npuueM sddeKTHBHOE HANpSKEHHE PAaBHO HaMpAXKEHHIO
. MOCTOSIHHOTO TOKa. B Kakom cayuae nmpe6m{eTCﬂ GonblIaa  MOIL-
Hocrh?

A 33-15. OGMOTKa npocce.)m " HMeIQHIaﬂ . HH'{TO}KHOB ‘QMHlle-
_CKO& CONMpPOTHBJICHUE M 3HAYHUTE]bHYIO MHIYKTHBHOCTb, HAXOIHTCA
MOJ HANPAXKEHHEM, MEHAOIUMCS € TedeHHeM BPEMEHH IO '3aKOHY
cunyca. ['mcrepeauc B Xene3HOM CepAeYHHKe HPOCCENs BbIPaXKeH
¢n1a60, ¥ UM MOXKHO TpeHebpeyb.

Toxn (DyKo TOXE HUHTOXHO Mabl. VameHeHHs1 MarHMUTHOrO

c MOTOKA 3HAYUTENBHBl, M 4acTb TNe-
———ama————ﬁ

_pHOJa TPOXOAHT MpPH 'HACHILLEHUH.
TR Y o a) SlBasiercsi M GJHM3KHM K CHHY-
R, L, ‘ COUANBHOMY TOK; I/myumﬁ no 06MOT-
Y\ Ke apoccens?
R, ‘ 6) Ssnserca im GMM3KHM K CHHY-
5 COHAANbHOMY MArCHHUTHBIH IOTOK B
‘ o R >R, CCPACHAKE npoccens? .
2| / A >1_2 O 33-16. - Haueptuts BeKTopHbIe
! 2 27"1  nnarpaMMbl HanpsiXKEHHA M TOKOB AJISA
R R c1ydaes, nsoépax&euﬂmx Ha cxemax
! 2 pncyHKa 33-6.
——— A O 383-17. Haqepm*rb BeKToprxe
A | AMArpaMMBl TOKOB ¥ -HaNpsReHuA A
N P PR cyuaes, H306pa}KeHHle Ha - cxemax
__._"__rvv\_ - pucyHKa 337, ¢ ST
M Ry O 33-18. Kako#t' ToK" noﬁzx.er ‘o
‘ S | MOCJIEAOBATNBHO 'COLHHEHHBIM 'KOH-
Puc. 338, . pgencaropy (€ =20 MIC¢) ' 6e3uhnyx-
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.,msnouy conpomaneumo (R-—l50 o;n) “etau
wau Ha HUX HANpKeHue (U=110 8; f=50eg)?
Kakoe HanmpsixKeuue 6y11eT Ha Ka)KIIOM npu-
Gope?

O 33-19.:TTo nocnezxosarenbﬂo coenuuen- R,
HbIM gpoccesiio u kounencaropy (10 mxd) mper.  —on
1ok 1 a. Yacrora 50. 24. QMuueCKoe CONpPOTHB- Ly .
‘nere apoccens 120 ox. O6mee uanpskenne 21—,

R>R,
220 . OnpenenuTh HHAYKTHBHOCTH APOCCEIS. Lflwzrv,\__
O 33-20.. K cern mepemensoro toka (120 s; R,

50 2y) mpucoenHHEHBI TApAIENBHO KOHAEHCATOP PR
(20 mxgp) m npoccenn (100 om; 0,5 en). Onpene- C. |
JIUTb TOKH B_KOHMIEHCATOpe, Apoccene # OOWHil. 3 { |}

O 33-21. INapannenbHo cOoeqHHEHHHE peo- Lz .
g¢rar (60 om). m npoccens ' (20 on; 0,05 en) npu- R
COelHHEHBl X .ceTH mepeMeHHoro Toka (50 ey).. z
ITo npocceno Haer Tok 4 a. Kakoft Tok nger no Puc. 33-7.

pPeocTaTy H Kakoil TOK NMOCTYMaeT H3 CeTH?

A 33-22. Karywka, HWHAYKTHBHOCTL Kortopo#i paBHa 0,1 e
H° OMHYECKOe CONnpOTHBJeHHe 2 oM, COefiHHEHa MNOCAEAOBaTENbHO
€ KOHAEHCATOpOM. JDTa CHCTeMa NpPHCOeJHHeHa K HCTOYHHKY nepe-
MEHHOTr0. TOKa.

a) Kakosa momkHa 6bITb €MKOCTb KOH[IEHCaTopa, 4TOGH TpH
gyacrote 50 ey no KaTyurke mesg HauGosee CHIALHBIA TOK?

6) Konpencatop BhiZepxuBaeT HampsikeHHe He Gosmee 400 a.
Kakoe MakcuMasbHOe HampsiXeHHe . MOXKHO nats Ha sry cucTemy
6ea onacHocry mpo6uUTh KOHIEHCATOp?

O 33-23. UsmepurenbHble mnpn6opbl Ha ILIMTKE Y reHepaTopa
nepeMeHHOro TOKa TOKasbBaloT TOK 540 a, HanmpsikeHue 235 8
momHocTs 108 kem. Kakos casur ¢assl (p? :

O 83-24. Onpeaenuts NOTEPH MOMIHOCTH B npoBOJKe o1’ ma-
FHCTPAAH K MOTPeGHTEMI0 NMPH CledyIOWHX NaHHBIX: nepenasaemau
moutnocTs 100 k8m; HanpsKeHue Ha cranunu 220 s; conpomsne-
nue nposomku 0,01 om; casur dase 37°,

& 33-26. Jlpoccenb, COeIHMHEHHBIH MOCAELOBATENBHO C 6e3bm-
KYKTHBHLIM conpotus/ieHneM R=20 om, NpuCOeaAHHEH K CeTH € Ha-
npsaxennem U=120 8 (f=50 ey). l'Ipu 9TOM ApOCCEeNb HAXOMUTCA
non uanpaxenuem Up=91 6, a comporusnenve R — nmoa wHanps-
xeunuem U,=44 8. Kakue mouHoctn Pg H P) nomoma}orc;l xpoc-
cesieM M. CONPOTHBJCHHEM?

A 33-26. [lpoccenn. W 6e3bIHAYKTHBHOE conpomsneﬂne 50 om
npucoe/HHeHbl Mapan/ieIbHO K. CeTH cHHycompanabHoro Toka. [lo
Apoccemo uaer ToK 2,8a, nO COMPOTHBAEHHIO — TOX 2,54; u3 ceru
norpe6aserca ToX 4,5 a. OnpexennTb MOIMHOCTb, NOTpPeb/seMyio
ApocceseM U COMPOTHUBJICHHEM. o o

A 33-27. OMuyeckoe 'CONPOTHBJNEHHe Jpoccenss pasHo 14 o,
axtuBHoe 17 om, Kaxyuleecs 40 on. Onpenenm‘b oTepH Moumocm-

11 A. K. Caxapos ‘ |6l



e ST ~ B eNC3HOM. CepleuHHKe  Apocce-
st w0 afy e¢au - HanpsXeHHe, NOA Koto-

‘ - i PHIM Haxozmrca npoccenb paBHO
’ 120 s. ‘

g = A 33-28. K Marnc'rpanu ne-
é PEMEHHOr0 . TOKa,. B - KOTGDOH
< —t wdeee - IOAJEPKHBACTCH ™ Hanpﬂmenne

U=120 8 (=50 2y), npucoenuue-
Ha Yepes -APOCCENb ¢ MHAYKTHBHO-

. PHc. 33-8.

ctoio L=0,05 21 ¥ aKTHBHEIM CO- -

NPOTHBJIEHHEM Ro==l oM ocaerme.nbﬂaa ceTb mwxoi& m;apmpu
(puc. 33-8).

a) Ilon kagum Hanpﬂmelmem U, HaXOlIBTCﬂ AaMni B xnap'm-
pe, ecan o6muf norpeGnsieMblii TOK pasel fo=2 a?

6) KakoBa MOXeT GHITb MaKCHMaJbHa# MOLLHOCTb, nmpec.nae-
Mas CeThbi0 B KBapTHpe?

- 8) ‘Kakas MommuocTs Gymer HOTPebAsTHCSH procceneu, eCJIH B
xaapmpe MPOH30AeT KOpOTKOe 3aMhIKaHHe?:
0-33-29. Tlo of6MoTke Apoccefis . HMAET NEpEMEHHHE TOK 2a
(/=50 ay). Tor BuI3HBaeT B CEpAEYHHKE APOCCEAs MAKCHMAJLHYIO
‘nanpaxentocrs - 10-5.: O6bem - cepneunnka - 50 .cu®. Ha pucysn-
ke -33-9 nokasana HeTas CHCTEpE3HCA ANA IKeJe3da, H3 KOTOpOro
¢henaan cepaeynnk. OMuueckoe CONpOTHBJECHHE 06MOTKH cepAeYHn-
xa: pasHo. 0,7 om: Toxu <Dyxo B cepneqrmxe npaxmqecxn o1~cy1-
CTBYIOT.

ca)! Onpene.nmb MOIILHOCTB 34TPAYHBAEMYIO - ‘HA .Harpeaauue
MeJIe3HOTO CePAeUHHKa BCIEACTBHE THCTepesuca. .

+0) -OnpenenuTs akTHBHOE CONPOTHBJEHHE ApOCCes.

4 33-30, B pacrBop MeanOoro kymopoca (p=40 om-cm) - ony-
NleHH [BE  MeAHble NNACTHHKH. DJEKTPHUECKYIO NPOHHHAEMOCTDH
" pacTBopa - MoxHO npuHsTs pashofi e=80 CI'C, Tlpu kakof ua-
crore | eMKocTHasn H ounqecxaa npononmocm pannu Memny co-
60119 o g
iy 33-31 llnanemprm yc" 3J1empnqecxoﬁ npounnaemocruo

- e=2,8 CI'C .ynorpeGnen

w0000k — Bize) B KauecTBe H3OIATOpPa B
o000l ‘ vz, KOH[IeHCATOpe. .- Konnenca-
H- ‘ TOp, HaXOAACh NOR Hanps-
B ARANSERNE uy Aunuee s XKeHHeM, - NOFNonLaeT HeKo-
4000 A1 ‘ ‘TOPYIO MOHINOCTS, ' MPHYEM
p 3 ms) mpu [=50 ey xo030dnun-

' T eHT MomHocTH cos ¢=0,1,

§ Onpenenuts yAensHoe co-

""’"F By sans NpOTHBAEHNE nnsnexrpnxa.
@ : - -1 . 03332, Tlo" nmeym
[ T napanjiebHbHIM . NPOBOAAM

R I I EEEEEAC re:lzy'r T0kH 5 pu 154
Puc. 339 ¥ opno#t B OTOR e 4acTOTH,

K BpYry 4acTH.NpoBOAOB AJMHHOH 1 M, ec:

oTInYaoWHecT MekKay: coboh no daze Ha
60°. C kako#f; cunof . IPHTATHBAIOTCA ~APYT

MM DACCTOAHWE MEXKHY HuUMH 3 cm?
.'0.33-33..[To-. asym  napamiefbHBIM
npoaonam TEKYT TOKH, YaCTOThl KOTOPHX . '
pasHbt-500 2y u 503 2y. Kax OHH B3aHMO~
nDeACTBYyIOT? : _
A 33-34. Kakol Tpys MOMeT y@ep-  Puc. 33-10.
WATh SJEKTPOMATHHT, NHTaeMbifi IepeMeH-
HLIM ‘TOKOM, - €CTH MaKCHMaJibHas RHAYKUHs B, =10000 ¢, mio-
tWafb CONPHKOCHOBEHHs S=2 cm?? npennonommb, 4TO HHAYKUHS
MeHseTcst Mo 3akoHy B=B,sinof u 4TO 3a OTPE30K NepHOAA, B
TeueHHe KOTOPOrO HHAYKUHS HACTONLKO Mala, WTO S/IeKTPOMarHut
He MOXET YyIepxkaTh rpy3a, OH He ycHeBaer ymacTb. -
O 33-35. Ha pucynxe 33-10 - H3o6pakes “paspes Ttenedona:

‘M -~ mem6pana; K — o6Morka; A — noctrosiHusii Mamm' “B —no-

JIOCHblE HAKOHEYHHKH M3 MATKOro KeJjesa.

a) C Kako# UeJbl0 BBOAUTCA B xoncrpyxumo Tene(pona IIOCTO-
AHHBIA. MarHuT? -

-.6). Kakona amn.nmyna CUJIH, neﬁc'rnyxomaﬂ Ha MeMGpany, npw
NPOXOXKAEHUH No o6MoTKe ToKa -[=1,sin @f npu-creayioWux Aax-
HHIX: aMOAHTyHa ToKa [, =2-10"4 a; pupyKuHA B BO3AYIIHOM MpPO-
MeXyTKe HpH: OTCYTCTBHH TOKa B 06MOTKe Bo=800 2¢; ceyenue Kax-
KOrO H3 MOMIOCHHIX HAKOHEYHHKOB HMeeT Miaomagb S=15 mm?; uuc-
J10 BUTKOB B 06MOTKe ©»=400; AnHHa BO3AYyWHOro 3a3opa [=0,2 mu.

IMpu pacuere npeHe6peub MAarHHTHHIM COMPOTHBJIEHHEM -BCEX

| Y4aCTKOB MAarHUTHOM IENH, KpoMe BO3AYIIHLIX, H NPHHATL BO BHU-

MaHHe, YTO MHAYKIHS NOCTOSIHHOIO MAarHWTa 3HAYHTENbHO Gonblue
HHAYKIOHY, CO30aBaeMOR TOKOM B CEpAEUHHMKAX KaTYWIKH.

0.83-36. IMepsuunass 0o6MOTKa INOHHXKAIOWIETO Tpaﬂctbopma-
TOpa HaxOJHTCH [OA HanpsiKeHHeM 120 6 u norpebiager Tok 0,5 a.
Bropuunas o6MOTKA faeT TOK Ha JaMNy Hakajia 3 a MpH Hanpsxke-
e 10-8. Kosdoduuuenr 'monesxHoro ne#crss. 07 Onpenennts
CABMI q»aau B nepawmoﬁ ofmoTke.

- § % anexrpuuenxue koneSamna . . - ‘ .
Wi) ﬂeguon cBOBONHBIX KoaeGauuf - B xonry e, sxmoqanomem

emkocts C, unayrrHsHoCTD L M conpo'mnneﬂue
1 AN
T=2x — -----
‘ 1 N Rn’
. L L C 4L’ L
Rau opu . R‘ ’
’._ . . l_:_é >> u"
‘. . T=2=VIC o
e _ ' . 163



2) Tox npn 3aTyxaloumx xo.nedammx

R, i

-y
I= Ioe Bz -sinwt

'me 0= 2nf '
3) Jlorapndmuueckui nerEMeHT 3aTyxaHnﬂ
b =R 7,
2 .
o -34-1. KoneGaTe.anbm KOHTYD COCTOHT M3 KaTyWKu C MH-

- IyKTHBHOCTBIO 0,07 2H M TIOCKOro KOHJAEHCATOpa ¢ MJAOIaiblo 06-
kiagoxk 0,45 s, pasneneHHBIX NapaduHHpPOBaHHOH Oymarofi' ToJ-

mmno#t 0,1 mm. Onpenenurts nepuoa KoneGanuit. Conpornsienue

HHUYTOIKHO MaJo.

O 34-2. MakcuMaJbHOe = HanpsKeHHe B Koae6aTeJbHOM KOH- -

Type, 'COCTOSILEM H3 KaTYWKH HHAYKTUBHOCTBIO L=>5000 c# x
KoHJeHcaTopa ~eMKoctpio C=12000 c#, pasHo Uo——12 8. Co-
NPOTHBJIEHHE HHYTOXKHO MaJo.

a) Onpenenntb: 3¢ (EKTHBHYIO BeJAHYHHY TOKA B KOHTY pe.

' '6) OmpejeJnTs MakCHMaabHOe 3HAY€HWe MArHHTHOrO MNOTOKa,
€C/H YHCJO BHTKOB KaTymKu w=28. ‘

4 '34-3. KOHTYp COCTOHT M3 KaTylIKH  MHIYKTHBHOCTBIO
30000 cm u conpoTuBJeHHeM 1 OM M M3 KOHAEHCATOpa €MKOCTLIO
2000 cxm. Kakyio MOIIHOCTL AOJKEH NOTPEGAATL KOHTYp, 4TOGH B
HEM MOJJEPKUBAHCL . He3aTyXaiollue KojeGaHHs, NPH KOTOPHIX
MaKCHMaJIbHOE HampseHue Ha Konxencarope pasno 0,5 8?

O 34-4. Batapesi, COCTOAINAR M3 IBYX KOHAEHCATOPOB eMKo-
"CTBIO TIO 2 MK KaXIBIH, paspsxaerca yepe3 KaTylKy (L—l MeH;
R=50 ox).

‘BOSHHKHYT JH TpH 5TOM KoneGaHis, eCiH KOHneHcaTopu co-
€MHEHBI: a) NapajjieabHo? 6) NOCAENOBATENBHO?

A 345 Kak n3meinurca JlOFapqu)MH'-IGCKHu HEKpeMeHT 3aTy-
XatHHsl, ' €C/H, He MeHAs LJTHHB KaTylK¥ B KOHTYPE, YBEJIHUHTb
9MCJI0 BHTKOB Ha Heli B 1 pa3 (CuHMTaTh, YTO AHaMeTp BHUTKOB OCTa-
etcn - 6e3’ nsmeHenus) ?

A 34-6. Kaxkosa oTHocHTeJbHast omnGKa, KoTopas Gymer cle-

JaHa, €ClH BOCIOJbL30BaThcs opmyaolr T = QNVLC ANis. BEIYBCs
‘JMeHMst mepuona  Kojebanus KOHTYpPa, COCTOSIIEro H3 €MKOCTH
C=5000 cu v KaTyWKH, CAENaHHON.M3 MeAHOH NpPOBOJIOKH, MJO-
uwagpio cevenss S=0,2 um?? Ilauna xarywkn =50 cu. Ouamerp
KaTYWKH MaJ N0 CpapBHEeHnio C ee AJHMHOMN. ' :

A 34-7. Onpeneants _ jgorapudMuvyecknii  fleKpeMeHT 3aTyxa-
HMsl - KOHTYpa ¢ eMKoctbio C=2000 cm ¥ MHAYKTHBHOCTBIO
L=150000 ¢m, ecnu Ha noniepxaHue B 3TOM KOHType He3aTy-
‘Xaroumux KOJIeﬁ::'AHHH ¢ MaKCHMaJIbHbIM HanmeermeMU =09 8 Tpe-
6yercst momuocth P=10 mrem.

A 34-8. B xouType, cocTosllleM H3 KaTyulKM B KOHAeHCaTopa
nepeMeHHON €MKOCTH, CO3AAIOTCH BHIRYXJeHHEle KoaeGauusa. Ecan

164

Puc. 34-1. o . Pre M2

?

eMKOCTH YBeJHUHTL Ha [3 001 eMKOCTH, coomeTCTBymmeﬂ MaKCH-
MyMy' KosmeGanuii, TO BeJHUMHA TOKA B KOHTYpe yOHIBaeT B
n=15 pasa. Onpeaenmb norapmbmmecxnu IeKpeMeHT 3aTyxa-
HHSA,

O 34-9. B ycraHoske, coOpanHO# no cxeMe Ha pucyHke 34-1,
BCe conpomsnermn kpome Ry=1 om u Ry=50 om, HHUTOXKHO
Manp.  MapyktusHocts Katymkum L=0,1 en, eMKOCTb KouaeHCa-

TOpa C=1 MK, 3.1 C. 3TeMeHTa E—14 8. Kmoq K sambixkator

W, MOC/JE TOr0 Kak TOK B KaTywike L yCTaHOBHTCA, PasMBIKAIOT.
a) Kakoaa HavyaibHas SHeprus  KojaeGaHHi, KOTOphle OyAyT

‘uMetTh MecTo B KoHType LC mocie pasMuiKauus kmoua K?

6) Kakosa sHeprus koneGaHuh uepes. 0,2 cex mocie pasMuKa-

‘Hus KJoYa?

a 34—10 'KOHTYp .cocTonT H3 Ka'rymxu c. conpomB.neHueM

R=14 o¥'n MHAYKTHBHOCTbIO L= 10—5 24 H KOHIEHCATOpa EMKO-
“etbio C=0,002 ux. Konpaeucarop Cc 3apsixaercs oT 6arapen akky-

MyasTopos (puc. 34-2), a sateMm npucoeauHsiercd K Karyuwke L.
a) Hafitu norapudmuueckuit NeKpeMeHT 3aTyxaHus KojeGaHui,
KOTOpble HAaYHYTCA B KOHTYpe.
6)  Kakas pnons nepHoia COOTBETCTBYET nepexony BEJAHUHHDI
TOKA OT HYJ 1O, MAKCHMAJLHOTO 3HAYCHHSA?
B) Haiitu oTHOwWEHHE MEXKAY SHEPTHAMH Mammﬂoro noas B Ka-

"rymxe H SHCKTqueCKOI‘O noJsigs B KOHIEHCaTope B MOMEHT MAaKCH- -

MyMa TOKa,
or) Kakas' noas nepnona coomerc'myer nepexouy HanpAXeHus
OT MaKCHMAJIbHOTO 3HAYEHHS A0 Hyns?

1) KakoBo sHauenne penuununl Iy B popmyse TOKa (cm. n. 2

BEeJlenHa); ecn 3. A. €. Garapen pasHa 3,5 6?



Frana ¥V ‘ | R
BOHOBLIE MPOLLECCHI

§ 35. Boannt.

l) CBﬂSb JI.JIHHbl Bomm A cxopocm BOH ¢ H qacmm KoneGa~

uufh f ,
A= e

. f

~2) CKOpOCTh NPOLOALHEX BOIH B TOHKHX CTEPHKHSAX .

.‘ ,‘/’E
c= Y —,

rae E— monynb ynpyrocin (monynb lOgra), D — naoTROCT®.
3) Cropocte TpOAONBHHX BONH B HEOrpaHWueHHOR  ynpyrof

cpeae )
c—-l/——

rae K — Momyan: scecwopouuero CHaTHS. -
‘ 4) CkopocTh MONEPeYHLIX (CABUTOBHX) BOJH B neorpanuqennon

ynpyrofi cpene _
ce=1/ <&
. D !

rae G — MonyJab CHABHra; -

5) CKOpoCTbh AONEpeuHbIXx BOAH B Hamnyroﬁ HHTH (cTpyHe)

SR o : R, X y . . # ..-‘

rie F — cuaa, pacmruuamman HUTD; S-—unomanb nonepeqnoro
ceyenns HuTH. PopMmyna clipaefiHBa B TOM CJIyuae, KOrja Hamps-
XKeHHE, BHI3BaHHOe CABHIOM, Majio N0 OTHOWEHHIO K nanpa)xemno,
BLI3BAHHOMY pacTArHBaiouled cuaof,

6) Cxopoctb BOAH B rasax

¢= ‘/
fne u—-omomeuue yAenbHEIX Ten.noemxocreﬁ rasa 2

€yt
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Ian BReansHHX rasos o
. _ -
&= t_c_lf__ g

' p

.

~3necs R — ynupepcanpHas rasosas nocromman { — MOJEKYJAp-

HbIA BeEC. :
7) Cesizab MeXAy AaMIUIATYNO# JAaBAEHHS B NPOAOJBHBIX BOA-
Hax Ap, CKOpOCTbIO BOJIH H aMIJIHTYXOH BOJIHOBOW CKOPOCTH U,

Ap=w,Dc.

3aecs mos D pasymeercs CpelIHﬁﬂ TVIOTHOCTS cpem:x

8) TloTok sHepruH B BOJHOBOM mOJe CKBO3b 1 0M2 rmomazum
NOCTaBAeHHbIH nepneunnxympﬂo K cxopocm BosH, 32 1 cex (BeK-
T0p YMOBa)

‘ S= Ap'v ,

3fech Ap—so.rmoaoe naBneune (pasHOCTb MeEXAY nasnermeM B
BOJIHOBOM MOJIe M AaBJeHHEM B TOl Ke cpelie MpH OTCYTCTBHH-BOVI-
HOBOrO npotecca), U — BOJHOBAA CKOPOCTh.

- 9) HureHcHBHOCTD MPONOJBHBIX BOH

(Apm)2
In Scpelﬂ;:‘;z 2D¢.’ e
10) 3a‘ryxauue BOMH U I A S
[ 108 Bx : e

rie p — KoaddunueHt nomomeunn_, I 'u Iy — MHTEHCHBHOCTH MAOC-
KHX BOAH B Hayaje H B KOHIE DACCTOSIHHA X. '

ll) CKOpOCTh 3MeKTPOMArHHTHHIX BOJIH B Cpefie C 3AeKTpuye-
CKOW: [IDOHHIIAEMOCTBIO & 1 Marnmﬂoﬂ TIPOHHHACMOCTHIO »

VKL ’
12) Bekrtop ¥Ymosa — [lofintHHra .
S=EH ( _E'i’)
4x

O 85-1. Cxopocn: APOAOABHLIX BOJAH B CTaJbHOM CTepiKHe
pasHa 5100 —. Onpenenutrb MOLYJb YNPYTroCTH y CTaJH.

O 35-2, Kaxona CKOpOCTh ﬂpOlIOJleHX BOAH B prym?

A 35-3. Ilpn nostitieHun TeMnepaTypu ot 20 ao 100°C cko-
poch POROJILHLIX BOJH B MEIHOM CTepXKHE yGHBaeT na 74% cxo-
poctu npu 20°C. Kaxos cpemnnit rtemneparypubiii koadduusuent
MOAYJAA YNpPYroctH B 9TOM HHTepBaje TeMneparyp? -

A 35-4. Tlovemy B HeorpaHMYeHHOM TBEPAOM Tele HEBO3-
MOXHbLI BOJHBI, B KOTOPHIX HampaB/jeHHe KoneGaHhfi cocrasaser
¢ HanpasjeHHeM pacBpOCTPaHEHHA BOJH yroi, orauuHmi or 0°
(npomoabubie. BONHL) M OT 90° (nonepeuntie Bomm)? :
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"t geMHOR KO‘pe“’ ';')*aBiia 14 —-—cm;cxopocn none-

" PEUHHX * BOJH 75 Onpene.nmb yraosoe

;- {pnc. 35-1), ecan .no sanucu ceﬁcmqrpatba ‘BHAHO,
 4TO MPOAOJbHEIE KoJaebGanng mpHian wa 91 cex
paHblle nonepeyHblx (NpH TakKol BesnunHe Af
MOMHO TIpEANONaraTh, YTO BOJHLI rmyr TONbKO

1o 3eMHOH Kope).

A 35-6. OT moBepxuoctH 3eMaH Bep'mxa.ubﬂo BBer unyr
BO3AyUIHBle BOJAHBL. Uepes Kakofl OTpe30K BpeMeHH OHU JOWAYT
HAO- BHICOTH - 10:-KM, ecnayn TeMmnepaTypa BoO3lyXa y HOBEPXHOCTH
3eMan. paBHa- 16°C a4 rpajMeHT TEMNepaTyphl B aTMOC(pepe pa-

e — 0,007 22
0 35-7.;Cxopoc-m APOAOILHHIX BOJH B~ KHCJOPOLE TpH . HOp-
MajBHEX  ycaoBHsX® papHa ‘3,172-10¢ ci:i- Ornpeaenuts OTHOWIE-

Puc. 35-1.

mue' 2

. Oy

0 35-8. Hafitn orHomeHue Memny CKOpOCTBIO I‘lpOllO.anle
Boau B, rase H cpezmen cxopoc'rbxo TEMIOBOTO  IBHKEHNS MOJIEKYN
B HEM.

O 35-9. ﬂpu OTan(eHYlPI ynpyrnx BOJH, NafalomHuX Ha rpa-
HYIly. MEXKIY NBYMS CDEllaMH C PasHBIMH BOJHOBBHIMH CONpOTHBJE-

HUAMH, NPOHCXOAMT H3MEHEHHe HalpaB/eHHs BEKTOPa YMOBa Ha

ofpatHoe, T. €. MeHserca uWaM 3Hak Ap, unu 3Hak v. B xakom
cayYae MPOHCXOAMT NEPBOe H3MEHEHHe H B KAKOM BTOpOE?

.. 0. 35-10. OnpenennTb uwactoTy KonebGanuii = B TpyOe AJIVHOR
80 cm npu Temneparype po3ayxa 16° C: a) oTkpuiTofi; 6) 3akpHITO#.

4. 35-11. Jlse onuHaKOBHie 3aKpHTHE TPYyOH AauHON no. 60 cu
BCIEACTBHE .~ HEOIMHAKOBOCTH  TEMIEpaTyphl BO3AyXa B HHX JAlOT
1 6uenue B cexynay. Temneparypa Bosayxa B TpyGe, natomefi Go-
nee HuM3kHil TOH, paBHa 16°C. Kakosa Temneparypa Bo3ayxa B
npyron Tpybe?

35-12. :Ilpe onnuaxosme crpynm nautofi mo 1 m HacTpoeHn
B yuucoH."Ecay oony us crpyH YKODOTHTb Ha 0,5 cm, To cTpyHn
NpH 3BYYaHHH A210T OueHus ¢ 4acrtoiof 2 ey. 0npe11emm> qacrory
TOHa CTPYHH (A0 YKOpauHBaHHs).

O 35-13. Ha HuTH 06pa3oBajucL CTOAYHE BOJHBI,: npnqu pac-
CTOSIHASL MEXKAY TOUKAMH, B KOTOPHIX KOJeGaHHSi MPOMCXOAAT ¢ aM-
nauTynoi 3 smm, pashe 3 n'7 cm. Ham'u zwnHy BOJIHH M aMmJau-
'ry11y B CepegHHE nytmomd '

A 35-14. Ha Hutw o6pasoBaince CTORUHE” BOMHBI Kakywo nomo
HATAXKEHNA HHUTH (DPH OTCYICTBHH..BOJIH) COCTaBJSieT aMIIHTYyla
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& .35-5. CxopocTh. npanozisﬂb:x -BOAH - B

pacc*romme ot uel-rrpa 3eM.ueTpslceuna ‘A (runo- |
HeHTpa)  HO..--CEeACMHYECKOR . . craHuuu -~ B -

KOJreBatii ~BATIHHEHUA’ B- Y3TaX, ‘€CIH: amn.nmyna CMellleHKi B ce-
peaune  HUTH paBHA 0,1 paccTosnus Mexay. yanamu? Mpuusithb, 4T0
NPOEKHUS CUJIHl - ‘HATSXKEHHsl HHTH Ha_ HanpasjeHue noxoamenca
HHTH. paBHa CHJIE €€ HaTAXEHHA TPH OTCYTCTBHH BOJH. o

O 35-15. Onpelennts TPY HaHMEHbIHE YACTOTH, npu KOTQpHIX
B"MeJHOM CTepiKHe aannoi 90 cu, 3aernneHH0M nocepenuﬂe noay-
YaTCA CTOAuYME NPOROJBHLIE BOJHEL:

O §5-16. Tlo unaMHAPHUYECKOH pr6e IHaMeTpoM 5 cm Geryr

cnnyconna.nbnue BOJ/LYLUHEIE ™ BOMHBL. I/Imencnnnocm BOJIH paBHa

spe-
~CM2+ CeK
a) Kakyio auepruio Hecer Kamnaﬂ Bonﬂa?
6) - Kakosa cpelHsis U MaKcHMaJbHasd NJIOTHOCTh snepnm B BOJ-
uax, €CAM TemMmepaTypa BO3fyxa pasma 10°C? . ¢ o
A 35-17.:OnpedennTb NOJHYIO “MOILHOCTL HCTOUHHKA npononb-
HBIX BOJIH 'B-BO3AYX€, €CJIH B-JI060M HanpaBleHHH Ha paccTosinun

d
100 # or Hero aMnuHTyAa AaBJeHUA paBHA 09 I[amemrxe Hopa

, 9acTora 300 2y.

MaJle()e TeMneparypa Boanyxa 20° G, 3aTyxaHne HHUTOXKHO.
4 85-18.. VintencusHoCTh 'BOJH Ha paccTosiiuy 20 M OT HCTOY-

ape
HvKa pasia. 0,03 ﬁ? ‘Kakosa ‘pHTeHCHBHOCTL BOJIH Ha . pac-

crosnin 100 u or PICTO'-!HPIKa eciu Kosqatbnuuem aaTyxarmﬂ paneu '
5:10-% cu=1?

'O 35-19. TI1OTHOCT  3HEPTHH B HEKOTOPOA TOYKE BOJHOBOrO
nons  cuycrs 0,01 cex nocne NPOXOXIEHN MaKCHMYyMa CHHYCO-

 HAanbHOR BOJNHB pasHa 0,2 makcumanbhOl. KakoBa wacrora?

O 35-20. Onpejle/iuTh AJIMHY BOJHBI, COOTBETCTBYIOLLYIO KOJ€-
6aTeJEHOMY 'KOHTYPY, COCTOSIIIEMY H3 KaTYWIKH € MHAYKTHBHOCTbHIO
1,2:1073 ‘21 u Kouneﬂcaropa eMKOCTbIO 3- 10‘2 .ump Conpomme—
HHe HHYTOXKHO MAJO. -

O 35-21. ‘Kakosa cropocts SJleKT])OMal‘HPlTHle ‘BOMH B Kepo-
chue?

O 35-22. Vimelorca nBa MapafebiblX NpPOBOAA, OXHY KOHUM
KOTOPHX HM30AHPOBaHBl, a IPYrue CBS3aHbl MHIYKTHBHON ‘HJIH eM-
Kocmoﬁ CBﬂSblO C renepatopom xone6amm (pne. 35-2,a). Tipn

Mocm
d o sonmmop

‘Puc. 852



nazme)xameu non6ope qacmm Ko.neﬁannn B CHCTeMe BO3HHKAIOT
cTofuue BOJIHBL .

a) 3aBHCHT AH JiuHA crontmx 'BOJIH OT TOJLIMHE nposonon H
OT PacCTOAHHS MeXAY HAMH? -

6) Ha pucyske 35-2,6 nokasaHs CTpefKaMu pasuon n.nmm
" HaMPSKEHHOCTH. 3JIEKTPHUYECKOrO- MNOJNA B ~TOYKAX, HAXORAAULHXCH
nocepefiHe MeXAy = NPOBOJAMH H& -MPOTAKEHHH . ORHON crosued
BOJIHBI [/ MOMEHTa, KOr&a TOKH B TIPOBOAAX M MAarHutHOe noJje

OTCYTCTBYIOT. T'he na ‘NpoBONaX HaxomsATCsl NOJIOXKHTENIbHBIE H OTPH-.

nareabHbie 3apaani? M306pasnth HX pacnpefieleHHe BAOAb NPOBO-
NI0B KPeCTHKaMH H MHHYCAMH pa3HbX pa3MepoB, COOTBETCTBEHHO HX
NJIOTHOCTAM. ’

B) Uro Gyser HMeTh MeCTO 4epe3 OAHY ueTBepTh Mepuoaa? Uso-
6pasuTh. pacnpefiesieiHeé TOKOB B 1POBOLAX U B MEAHON MJIacTHHE
(Moct) crpenkaMu pasHofi JHHBL, H306pasuth HanpsKeHHOCTH
MarHHTHOIO NOJIl B TOYKaX, HAXOAMIIMXCA Ha CepellHHe PacCTOAHHSA
MexJy NpoBOAAMH, 3HaYKaMH P U O pPAasHOH BENHYHUHBL.

r) Kakosnl G6yRyr HanpsKeHHOCTH SJEKTPHUECKOTO M MarHuT-
Horo moJied 4Yepes 0,5 :Mepuona H. vepes 0,75 nepuoma? Cpenartb
* COOTBETCTBYIOLiHE PHCYHKH: :

a) OT yero 3aBHCHT ammmryna KosieGauuft B cHcreMe? [louemy
NpH YBEJHYEHHH uMCIa CTOSYHX BOJMH, o6pasyiollHXcd B CHCTeMe
(aro  nocTHraercs OTOXBHIaHMEM MOCTa AaJblile OT reHeparopa),
aMIIuTyaa KoneGaHuil yMeHbuiaerces?

‘e) ‘Paccrostine MEXIYy ABYMS NYYHOCTAMH B CHCTEMe NPH MPO-

BOJOKAX, OﬂymeHHbe B cnin. PpasHo 40 cm.. Kaxosa qacwra xoJre-
6amm? ‘ : d ]
Yxaa ague. [lpu orsetax Ha sce nonpocu " Kpome nonpoca 11). npmm-
IlaTb, YTO COHpOTHBJIEHHe npoBOaAOB HHYTOXHO MaJo. .
. A 35-23. ManyueHHe aHTeHHH TIOJIEBOf pannocraauun AMeeT
moilocTh 50 am. Kakoa cpelinsi HampsiKeHHOCTH anemgnqecxoro
nosns MpH ApHeMe H3 Ha3eMHYIQ aHTeHHY Ha PacCTOAHHH 0 xm?

Ykaszanne, ﬂpnnm‘b BO BHHMAHHe, 4TO. HHTEHCHBHOCTH ns.nyqenmt na-

apas/ieHmio, NEPIEHARKYNSPHOMY X aHTeRHe, B TPH pasa Goibule TOM, KOTOpan
ascna Gl MeCTO Npu PaBHOMEDHOM HANYYERHM 6O BCeM uanpannemmu

‘0 35-24. Tpn uaﬁmona'reaa HaxofATca Ha omHOA npsmou Ha
paccroruuy 10 £ Apyr or Apyra.n H3MEPAIOT CPEAHIO0 HamNpsKeH-
HOCTH SJIGKTPHYECKOro NMOJA B MEKTPOMATHUTHHIX BOJHaX, H3jaydae-
MLIX HEKOTOPHM HCTOUHHKOM. I'le HaxOAHTCS HCTOUMHK BOJIH, €CAH

. HAaNPSIKEHHOCTb NOJNA Yy KpafHHX Ha6.monaTeneﬁ ONHHAKOBA, a
y cpennero Ha 10% Gonbme?

A 35-25. Ha pucynke 35-3, a: noxasaHsl - IB€ CHCTEMbl .ILIO-
CKHX 3JIeKTPOMArHuTHuX . BoAH (I.m I1); mamnn BOMH onMHaKOBH;
HanpaB/ienHsi ABHXKEHus COCTaBasiiorT: yron 2u. Bektopn E sexar
B MJIOCKOCTH uYepTelXa "H H3oOpameHul crpenkaMu. Bexropw H
AepReHHKYIAPHE K TVIOCKOCTH YeépTexka B H300paKeHH KpyKKaMu
€ TOuUKOft (BEKTOp HamnpasjieH Ha YHTATEAs). UIH C: KPECTHKOM -(BeK-

Prc. 35-3._7

TOp HanpapJeH ot untarensn). floxasaHu rTakxke BeKTOpn YMmoBa —
Iofinthara S ana Ttex xe Ttouek. Ha pucynre 35-3,6 Tte xe cu-
CTEMH BOJH MOKa3aHH HANOXEHHHMH NIDYF Ha Apyra.

.a) Haueprurb pextopn YMoBa — [lofinTHHPa BO BCEX TOuKax
BOJIHOBOTO NIONISA, NOKaSaHHLIX Ha pucynke 35-3,6. qepnumu KpyX-
KaMH.

6) Haiitu paccroalme X Memny Hanpameﬂnamu, B xowpm
BeKTOpH YMOBa — [TOAHTHHra WMelOT MaKCHMalbHOe aHavenne,
ecan yron 2u=1’ u AAUHB BOJH DABHH A=0,5 MKM.

D 35-26. Tpeanonoxum, 4TO ABe IEMOYKH ISJEKTPOHOB IBH-
XKYTCR TapanenbHO APYr APYry B NMYCTOTE CO CKOPOCTHIO B M pas
Menblnet ckopocth cseta. Uto Goabluie: cHAa, € KOTOPOH WENOYKH
3/1eKTPOHOB OTTaJNKHBAIOTCSH - BCACACTBHE 9/1EKTPOCTATHYECKOrO B3a-
MOAEACTBHA, HAH CHAE, C KOTOPOR OnH npmarusamrcn Bcnencrnue
MaruuTHOro nsanmoneﬁcmnﬁ?

§"38.' 3ByKoBLie RBAGHHA
l) Ypoaenb oLy IIeHHA SByKa .
L.-l =2lg-t, .-
g g_APo/ .

TAE. HH}IGKC&MH 0 orMeuenn - BeJlPl‘iHHbl, COOTBQTCTBY!OUJ.HE nonry
OLLYLIEeHHA Aaf SByKa RaHHOMN 9acTOTH. : . .

A



2). Mpunwuun Ionnaepa. Bocnpuunmaemas  uacrora:
. a) B c.uyqae RBHOKERHA HCTOUHHUKA 3BYKa 4acTOTH! f co-cko-
pOCTLIO U : :

- rae c¢c— CKOpOCTb 3BYKAa;

6) B caydae ABHKEHHSA HaénmAaTena
=12
: U T

O 36-1. Kakyio nmonw:or cpem{eﬁ CKOPOCTH MOJIEKY/N BO3Jyxa

CocTapadaeT MaKCcHMaJabHas aKYCTH'-leCKaﬂ CKOpOCTh MOJIeKYJI npH

MIIOCKHX BOJIHaX

a) AMIINTYNA NaBAeHHS Ap1—900 (cﬂJIbelﬂ 3BYK, BbI3LI-
paloni 6onb B ymax)? .

6) Ap2~9 10‘4 (ene CJIbIIquIﬁ 3BYK).

ﬂ.asne}me Boanyxa HOpMaJIbHOG '
'O 36-2. KaxoBa aMIIATYy 1A KonebaHHI B 3Byxoaoifl BOMHe B
BO3AyXe IDH peuH- cPefHell TPOMKOCTH (MaKCHMaJbHOE HaBJeHHe

dkono 90—-> TipH uactore 400 aq? ,l.'laanenne HOpMaJIbﬁoe, Texvme-

paTypa Bo3ayxa 20° C. ‘
36-3. B' Bosayxe npm Ttemmeparype -27°C u npH HOpMAadb-
f1om: nameﬂnn /T '3BYKOBasl ‘BOJIHA, MAKCHMaAbHOE NaBJEHHE KO-

-ropou 900 (CHJIbeIH 3BYK, BbISbIBdIOI.IIHH 60415 B ymax) Onpe-

AeAUTH TeMHepaTypy B MeCTe MaKCHMaJAbHOrO RABJEHHS. .

O 36-4. Unoraa Ha G6oOJbLIOM pACCTOAHHH TOJOC CALILIEH, RO
€A0B: pa3o6paTh Henb3s. UeM 310 o6BACHAETCA?

+ © 36-5." /Ipa:-3ByKa pPasHATCH IO YPOBHIO OIYIIEHUS  HA l 06.
Kaxkoso: a) omomenne ux nureﬂcuBHocreu? 6) OTHOIIEHHE aMILIH-
TYA - AaBJACHHI?

O 36-6. ITpn ammiuTyne AaBieHHA l , yp0BeHB omy'niénﬂa

snyxa paBeH 60 36. Kaxona aAMINTYIA naanemm s 3Byxa Toit
e YacTOThl NMPH MOPOre CJbILIMOCTH?

4 36-7. 3syk  pacnpocTpaHsieTcsa MO pr6e AJHHOR 50 M.
Cpemmﬁ KO3(puIHEHT * MOrIONieHHsE MOXKHO TPHHATb PaBHBIM
0~* cu~'. Kakos yposens: OYIIEHH 3BYKA y KOHUA 'rpy6u ecnu
y nauana oH pasen 60 36? -

i £ 36-8. Ha' paccrosisun 10- M OT° HCTOYHHKA 3BYKa, pasMmepsl
KOTOpOro Maibl, YpOBeHb OLlyIlleHHs 3ByKa paBeH 20 06 Hpeﬂeépe-
ras 3aTyXxaHueM, BHIUYHCAHTB!

‘2) ypOBEHB 'OILYLIEHHS Ha' PpaceTOaHHH B m;

6) Ha KaKOM DacCTOSIHMHM SBYK 'HE -CJBILIEH, = i o inn

1
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Yacmoma
Puc. 36-1.

A 36-9. HaGalonarean, Haxopsuwuiicss - Ha paccrosunn 10 u
OT 3BYYAILEro KaMepToHa, OTMETHJ HCYe3HOBEHHe 3BYYaHUs KaMep-
Tona Ha 20 cex paHbiue, yeM HabaopaTe]b, HaXOAAILHACA Ha pac-
cTOsIHHA | M. Onpenenmb K03 PHUHEHT 3aTyXaHusa KoaeOaHmit Ka-
MepToHa.

A 36-10. Ha- pucyHKe 36-1 nana - AMarpaMma, HOKa3hBalo-
1iasi CBOHCTBA Y€JOBEUECKOTO CJAyXa (aMIJHTYAW AaBJERHH AaHbl

oun N .
) 0JIb3yACh €10, ONPENnENHTD:

a) MHTEHCHBHOCTb 3BYKa NpH HHXHell rpaHume cayxa ‘(mopor
CNLIWHMOCTH )H NpPH BepXHed rpaHHNe Cayxa (omymelme 6oan)
Ans vacror 256 2y n 2048 2y:

6) ypoBeHb OlLYLEHNA 3BYKa MpH amn.nmyne RaBJeHus l

nas gactor 32 ey n 2048 2y;

'B) YpOBeHb oOllylieHHs 3ByKa NpH MOILHOCTH HCTOUHHKa 3BYKa
10-5 6m (venoBeueckas peub) npH, uacrore 256 ey Ha pacc'mfwnu
5 M;.

T) MOIHOCTb HCTOYHHKa aayxa NpH ypoOBHE OIIYUIEHHN Ha 50 96
na paccrogunn 10 u (yacrora 1024 ey).

Ykasauue [lIpy noabsosanun auarpaMmofl Ha PHCYHKE OrpaHHUHBATDL-
cq CAeAylOMMMH TpHGAWKeuHbiMu sHadeHnamu: g 1,6=0,2; lg2 0,3; lg3=05
lg4=06; 1g5=07; 1g6=0,8; 1g8=09. .

A 36-11. B CprHHblx Mysbma.nbﬂblx HHCprMeHTaX (HanpH-
Mep, B posisie) AJS HU3KHX TOHOB NPHMEHSIOT CTaJbHYIO NPOBOJOKY
TOro e AHaMeTpa, Kak CTPYH CPEIHHX H BLICOKMX TOHOB. Tak Kak
DJISl HH3KMX TOHOB HYXXHa 60Jjibllasi Macca CTPYHLI, TO HA MPOBOJOKY
HaBMBAIOT MEAHYIO NPOBOJIOKY (KaHHTeNb), He JIOBOAS €e N0 caMbiX
KOHLOB CTPYHBI.

a) ToueMy Henb3s A CTPYH HHZKHX TOHOB npumeumb ronc'rylo
CTanbHYyIo nposo.noxy 6e3 KaHUTeJH? ‘ ‘
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6) Kak sanser HAMHYME KAHUTEaH HAa saryxaxme OCHOBHOrO

Toi1a M 06epTOHOB?
O 36-12. Yacrora ocuosuoro “roma ryaka napososa 650 2y.
Kaxosa kaxyllasics 49acTOTa ryiKa s HaGalofaTels, K KOTOPOMY

naposo3 npn6numae1‘cﬁ €O CKOPOCTbIO 54 ——-? Temneparypa BO3-
nyxa 16°C.

O 86-13. a) Haﬁmona'remo, caymaiomemMy rynox aBTomodﬂnﬂ.
KaXeTCs, 4TO NPH NPUG/IHIKEHHH aBTOMOGH/A OCHOBHON TOH ryAKa

Ha CeKyHAy BhILe (T. €. yacrora Goabie B —g-’ pasa), ueM npu yna-

neHuy. Onpene.rm'rb cxopocrb aBTomoénnx NPHHAB cxopocn; sByKa

B noszxyxe paanoﬁ 340 — Cqmarb BO3/YyX HeHOIIBH)KHblM. )

ceK

6) Tor xe BOmpoC B Ci1yuae, ec/M I'YAOK HeMOJABMKeEH, a Habuo-
jateqb HaxXONHTCA Ha aBTOMOOHIe, CHavasia TIPHOIHKAIOLIEMCS,
3aTeM yAandlomeMcs or ryiaka.

. ©: 36+14. Tlapogos, - -ABRIKYUIHACA €O CKOPOCTHIO 72—-——, naer

CBHCTOK B TeueHHe 2 cek. Kakosa MpOO/MKHTENbHOCTb SBYKA, BoC-
IPUAATOrO - HENOXABIKHBIM HabJI0laTe/ieM: a) ecjau MapoBo3 MNpH-
Oanxkaercsi K Hemy? :6) ecan mapoBo3 yAansercd or Hero?.Temnepa-
Typa Bo3gyxa —17°C,

:.;_rnana L B

OIIHIKA. GTPOEIIHE ATOMA ..

§ 87. Bawowis ocmememns S \

E)) Ocsemennocts E npu cune ceera I na paccroannn r OT TO-
YEUHOro HCTOURHKa CBET MpH yrie nanemm CBETA G

i Tcosa
E=-2%,

2) Cpasb MexAy CBETOBWM NOTOKOM - F n cpenneft cunoit

cpeTa lcp
o F= 41:1'c . )
3) Cne'mocvb Ru ﬂpKOCTb B ucroqmﬂ(a cBeTa
Al
R = ZE T Tas

rne AF — cymMapupifi  cpeToBoft MOTOK, ManyuaeMwid naomasn-
Kot AS; Al —cuaa cpera, Manyuaemoro nopepxHocThio AS B Ha-
npabiennd Hopmanu. Ecnu Teno maayuaer no sakomy JlamGepra -
(emnia cBeTa NpPOMOpPUBOHAJBHA KOCHHYCY yria Mexny Hanpame-'
HHEM H3JyYeHHS W HOpMaabio), T0 R=nB.

4) CBeToBO/ NOTOK MOHOXPOMAaTHUYECKOro CBETa ¢ JJIHHOH BOJNR
551 Hm, pasHEf 1 niomeny, nMeer Mmousocts 0,0016 sm.

O 37-1. Ha pucynke 37-1 nokasaHa KpHBaa BHAHOCTH, Aaio-
Was 9YBCTBHTEJLHOCTh HOPMAJbHOMO r1a3a K CEETOBHIM BOJHAM
pasHoit AnuHb. KakoBa MOILHOCTb CBeTOBOr0 NOTOKa B 1 AM, ecan
CBeT MOHOXDOMATHYeCKHH M J/MMHA BOJHH papHa: a) 610 ua;
6) 520 nm? o

O 87-2. Onpesennth OCBELIEHHOCTb Ha pacCTOsHMM 4 M ot
MCTOYHHKA CBETa, €c/iH cHla csera pasHa 180 ce M ecnd Jyun na-
Aaior nox yraom 37°.

A 37-3. Han noaycdepolt HaxodHTCH TOYEUHBII MCTOYHHK CBe-
ta (/=50 ¢6) ua BoCoTe, paBHO#l RHaMeTpPy mnoaychepul
(puc. 37-2). Onpenenntb OCBEIEHHOCTb B TOA TOYKE NMOBEPXHOCTH
noaycdepsl, B KOTopo#t AyuH nanam nox yraom 35° Pannyc nojsy-
cq)epu pasen | x.

A 37-4. ToyeunnlA HMCTOYHHK CBeTa S OCBellaeT NOBEPXHOCTDb
MN (puc. 37-3). Kax nsMeHuTcs ocBemenHoctb B Touke A, B Ko-
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Puc. 37-1;

TOPO# MyuH ot S najgaioor Ha HOBerHOCTb HOPMaJIbHO, €C/H cdoxy S

HA TaKOM' JKe PacCTOSIHHH, KaK W OCBellaeMasg MOBEPXHOCTb MoMe-
CTHTb 3epKajso Z, oTpaxkaiomee ceer B A? Koadduunenr orpaxe-
HUS DPHHATH paBHbIM 1.

‘A 37-5. I1poxeKTOp 3a/HBAOLIEr0 €BETa YCTAHOBJEH Ha BH-

~cote 15 m# Hanm ocsemaemol mroumianbio. B Hekoropoi Touke mnao-

UiaJu  OCBEIleHHOCTh T'OPH3OHTAMBHON TIOBepXHOCTH paBHa 10 ik,
a HauboJsbliasi. OCBEUIEHHOCTL . BepTHKanbHOA naocKocTh 20 xk.
Onpepenutb CHY CBeTa NpPOXKEKTOPa IO HANpaBAEHHIO K 3TOH
TOUKe., ‘ . ‘

A 37-6. Hag  ropH30HTANbHOA NOBepxHOCThi0 MN nomerueHsl
Ha BBICOTE 2 M H Ha paccTOiHMM 1 M. JApyr Oor Apyra [aBa HMCTOYHHUKA
cBera, Aalolide ceerosble NOTokKW no 300 am kaxawifi. Onpenenuts
ocselleHHOCTh Ha nosepxHocth MN: a) B Toukax nmoj HCTOYHHKAMH
cBeta; 6) Ha cepeliHHE DACCTOSHHA MEXAY HHMH.

A 37-7. Ha pucynke 37-4 nokasaHa KpHBas pacnpeneneuna
CHABLL CBeTa [AA <«YCNOBHOMA» NaMNbl, Jaiollefi CBETOBOH MOTOK

S .

Pac. 37-2, AT Puc. 87-3. . it
176 . Qoo b Kooy

| ReneHHs cBera); npenﬂasﬂaueu

_ PaBHOCTOPOHHEIO TpPEYroJibHHKA

10004, CHAGKEHHOR, ‘CBETHNb
HuKoM - (IpHEOPOM. - IR . paCip:

#0" . s 185 148t o438

HHIM  JUIA  OCBELLEHHS VJIHL M . - RN
6onbLIKX LeX0B. B CeeTHAbHMK T R ns*
noMelleHa JaMmna, Raomas Mo: . -
ToK - 3050 < AM (200 am). Cpe- = - RN WWros
THJMBHUK - NOJBelNeH. Ha BHICOTE : b )
5 M wHan 3emJefl. Onpenenmb e ' o5°
OCBELIeHHOCTb MOCTOBOM: = .« . 0 Xt @0". -
a) B Touke A, HaxonAwmedcs =, HHI TN 85°
10J CBETHIBHHKOM; ' -'
6) B Touke B, ynaneHHon Ha . 20 : 75"
7 M OT -TOUKH A; ‘30
B) Te Xe BOl'lpOCbl ans gaMm-
ns Ge3 cBeTHABHHMKA (MYyHKTHP-
Has JIHHHA). 50

A 37-8. Tlo BeplIHHAM 4s5°

0 / 65"

AOMEUIEHEl TPA ONHHAKOBHIX HC- 70
TOYHHMKa - cBeta. [lokasatb, 4ro '
MajeHbKast IJACTUHKa, mNOMe-’
MeHHAA B IEHTpe TpeyroibHuka %

N0 UNpPOHU3BOJBLHBIM  YIIOM K oS e = 2
CTOpOHAaM TpPEeYrosibHHKa, OcBe-

MeHa ONHHAKOBO € 06eHX CTOPOH. '

A 37-9. Ilna meuataHus
tdorocuuMka npM Jamne, - aato-
me# cuny csera 40 c¢e Ha pac-
crosuun 'l m, tpeGyerca mpo-~ Puc, 87-4:
AOMKATEAbHOCT ne4aTaHus ' S
2 cex. Kakan tpefyercsi npOAO/IKHTENLHOCTb NMEuaTaHHS NPH JTaM-
ne 30 ca Ha paccroanun 1,5 m#? [lpeamonaraercs, uro obtuee KOJH-
YECTBO SHEPruH, NoJyueHHOH (OTOCHUMKOM, AOMKHO ObITH B mep:
BOM H BTOPOM Cjiyyasix OAHIIAKOBO.

A 37-10. Mpu pororpadupoBann:m  OGBEKTa,  OCBEIIEHHOrO
100-BarTHOA NaMnoh Ha pacctosiuun 1 M, Tpebyerci 3KCHO3HLHA
8 cex. Kaxosa posKHa GHITh NPOJONMHTEABHOCTb SKCOO3HIUH NpH
ocpewlennd AByMs 100-BaTTHLIMH JaMnaMu Ha  DAacCTOSHUAX
3 u 4, m ecan obwee KOMH-
uecTBO SHEprHW, Monasiiell Ha
CBETOUYBCTBHTE/BHYIO MJIACTHH-
Ky, AOJMXHO GbITh TaKUM Ke?

A 37-11. Pucynoxk 37-5 mo-  *
Kasvisaer op6ury 3emau T Bo-
kpyr ~Connna S.. Ha pucyn-

Ke npoBefeHa NpPOH3BOJbH2Zs
npsamas ASB. - Iloxasarb, 4ro Puc. 37:5.-

80 2 , %5 .

Kpubas cbemundruko .
——=auKpubos agmnly

8 r

13 1. H. Caxapos L



- ofllHe © KONMYECTBa - CBETOBOM
"sﬂepmn no.nylzaeMble 3emaei
Cwmua. 'B. TO. BPeMf :KaK
OHa npoxonur ' yuactku AmbB
H. BnA op6buth, pasHul: Memny
co6of.
o Q37124 Enempmamna Ha-
. KaJIHBaHHS, " norpeGasionas
mowmnocrs 40 em, paer ceero-
ol norox 380 am. 40% sToro
‘IOTOKAa HanpaBleHO Ha NOBEpX-
HocTh 5 2. OnpenesuTb Cpen-
HIOIO0 OCBELLEHHOCTb IOBEPXHOCTH.
A 37-13. O6mui caeroaoﬁ NOTOK, . H3/1y4YaeMblil -pAMOR Hakxa-
MeHHOA HMTBIO AMMHON /=60 cm, pasen F=132 am. Onpeneants
HauGoNbUIYI0  OCBEUIEHHOCTh IVIOCKON ‘NIOBEPXHOCTH, NOMELIeHHOMN
napasiebHO HHTH Ha PacCTORHMH a=5 CM OT Hee (HMGG’]‘CS B BH-
Ay MEcCTO, HaXxoAsilleecs IPOTHB CepelHHB HHTH).:
- 0.87-14. cTounmK ceTa HMeer. ¢popmy Ky6a, pebpo uomporo

. Puc. 376..

passo 10 cu. Makcumanbias cuna ceera paBHa 90 ce. Onpenenmb‘

SIPKOCTL HCTOUHHKA. -

A-37-15, Uctounux caera 3aKJHOYeH B un.nmmp, doxosaa no-
BEPXHOCTh KOTOPOro HEnpospayHa, a AHO NPO3PauHO H paccenBaer
cser no 3akony Jlam6epra. McToYHHK nomelleH Haf UEHTPOM Kpyr-
Joro croja, paamyc koroporo b=70 cu (puc. 37-6). Ha xpaio
crona naexur kuura A. SApKocTh HCTOYHHKa papHa B= 8000 nm
oI a b CBeTAllell: noBepXHOCTH paBHa S=100 cu?,

a) Ha Kaxofi BbicoTe & Hafl0 IOMECTHTb HCTOURMK cne'ra, 'n*o6u
KHura .Omnna . ocsellleHa HanboJee cHabHOP KaKoBa 3Ta  olBelieH-
HOCTBL?

6) Kakosa wHanGosbluasi OCBEULEHHOCTb CTEHH, OTCTOSIMIEH OT

neHTpa cTona Ha paccrofguud /=15 u?

© 37-16. Kakosa <CBeTHOCTH : BOJIOCKA ' -SJIGKTPHYCCKON. - faMmb,
€CJH  HaNyyaeMbift CBETOBOH  IOTOK pasen 400 am, AMHHE BOJOCKa
60 ¢x w nuamerp ero 0,04 mm? S
~ 0.87-17. Ha skpas miIouazbio 3 M2 pacceunalomuﬁ cBer
¢ Kos¢ppuuuenToM orpaxenus 0,8, nanaer cseropoit notox 150 am.
KaxkoBbl: a) cBeTHOCTb; 6) APKOCTH 9KpaHa?

&.37-18. Ceerauiasca  4acThb- JIOMHHECHEHTHOM: - JaMilbi Mom-
noctbio 15 em umeer GpopMy NHABHAPA AAHHOR 42 cM B zmaue”rpou
2,24 cm. Sipkocts ee 5-10% wm. Onpenenurs ee K. Mg - -

£ 87-19. CKBOSH OTBepCTHE B CTaBHE B KOMHaTy nanae'r nyuox
COJTHEUHBIX Jyuefi, ofpasyiomux safiluBK Ha Jaucre Geaodt.: GyMmarn,
nexamef Ha noay. Tlnomans saitunka 80 cm? B ocBellleHHOCTD
10000 4k; xospduunent orpamenus OGymarn pasen. 0,8 Kaxosa
OCBEIEHHOCTb:

a) MoToJKa KOMHarThi uaA AKCTOM, _Gymarn, ecay BbicoTa KoMHa-
Thl paBHa 4 #? -

178 ‘ ' : ‘.

+/6) ‘CTeHbE #a Buicote 2 07 nona? Crena orcrout Ha 3 M OT 3ait-
YHKa M - PACTONONEHA nepnea}mxyﬂﬂpuo K MJIOCKOCTH naaeuun
nyqa Comm.a Ha'mox.

§ 38. 3opxanl, NpHIML! U nuusu :

1) opmyna cqrepnqecxoro sepxana

1 1 2 1

TAe X H y—paccronuua TOMKH M ee H306pameﬂuﬂ OT BepUIHHBI
sepkana; R — panuyc cdepsr; f — dokycroe paccrosnue; D — on-
THYECKAS CHAA. :

2) SaKon npe.nowxeuuﬂ cBera

nisin iy = = 11y sin Iy,

‘

311er i; u lz-—yrnbl nafienus u npenomneﬂnﬁ n u nz—xosq)qm-
NHEHTH TIpeJOMIICHHS TepBoll H BTOPOH Cpex AIS JaHHOH AIHHLI
cserosoii Boaubl. B 3amavax § 38 (3a HckatoueHHeM' 0c000 OroBo-
PEHHBIX CIY4aeB) UMEIOTCA B BUAY YKasaHHble B Tabmuue XXXI cpen-
HHE KO3(hdHUHEHTH! MpeJOMIeHNs Jayuefi BUAVMOrQ CBeTa. ,
-3) CBA3b MEXAY YIrVIOM HaHMEHBINEro: orx.nouermﬂ B npnaue €m
H npenomnﬁmmum yrioM npusmu & , e

S n, sin ""+

= sln-f—m R
22 e

anech ny 4 ng— xoa@xbnm«emu npenomneﬂus Cpeanl, oKpyXaioue#

. npu3My, B MarepHana, H3 KOTOpPOro cfejaHa NpH3MaA..

-4)  Ork/ioHeHNe Ny4a B NPHA3ME C MaJibiM MPETOMSIOUIAM YIVIOM

"\ .

--5) [lpn nNPOXOKMEHUR NapaKCHaJbHOIO nyqxa nyuefi cBera
€KBO3b CepHUYECKYI0 NOBEPXHOCTb Pa3fe/Riollylo cpeis ¢ kKoahda- -
UMEHTaMH MPEJNOMJCHHA f; H Ny, HMEET MECTO COOTHOWeHHe

1 1 1 1\
(2= 1) =y (2 — —) -
i ! (41 R ) 2(": R/’ _
e a; U Gz — PACCTOAHME CONPSINKEHHBIX TOUEK OT cdepuuecKol mo-
. BepXHOCTH, R — ee paauyc. 3aecb H Hajiee NONOKHTENLHBIMH CUH-

TaloTCA PaACCTOAHUA, OTCUHTBIBAEMEIE MO Hanpalmenmo pacnpocrpa-
HEeHHA cBera. -

. Orciona T
Ce LR
rae _
R
12¢ - V4
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-6) dopmyaa: nmaabu

——*-;--_l-f_.b“

\a

3necy a; ag—paccmmma co-

HPSXKEHHBIX TOYEK OT [JIaBHBIX

nJIocKocren anH3el.  I'naBHHe

Puc, 38-1. T .

‘ : niockoetd - Hi m Hy otcroar or

BEpPIUHH cdepHYECKHX MOBEPXHOC:

Tell JIMH3H (mm OT NJIOCKHX NoRepXHOCTEN) Ha pacCTOSHHAX X
H X (pnc 38-1)

mD,,
mD '’

rie d — toamuHa auHss; D) u DQ—OHTI/lquKPle CUJIH ee MOBEpX-
nocreft; D — onmqecxaﬁ cuJa BCeil JHMH3L, paBHas |

D= D1+D2"" o DiD: -

X1 =—'d nlDl

=td

'7) B cayuae TOHKOf JHH3H (‘romuu»ma JHH3H d MaJxa) paccros-
HHH a; B Qs MOXHO 6e3 cymec'rBeHHoﬁ HOrpeIHOCTH OTCYHUTHBAThL
OT  MJIOCKOCTH, . NPOXOAfillefi CKBO3b HEKOTOPYIO CPEMHION0 - TOUKY
JMH3LL, D70 He OTHOCHTCS K MEHHCKOBEIM JIMH3aM, Y KOTOPHIX NpH
SHAUHTENbHBIX. KDHBH3HAX HX NOBEPXHOCTel NOTPEWHOCTL MOXKET
ObiTh Goabluofl. ONTHYECKYI0 CHJAY TOHKOH JHH3E MOXHO onpene-
JATh 10 dbopmyne ‘

D=\D1+Da='.’1"_”.1_(_l__._l_)_

8) OnTuueckas CHNa CHCTEMHB ABYX uempnpoaaﬂuux JIMH3 ¢ on-

THueCKHMH cunamu Dy i Dy

D= D1+Dz—A‘D1'Dz = aD1D2’

rie A — paccTosnue OT BTOPOH IVIaBHON MJIOCKOCTH NEPBOM JIMH3H
10 NepBOH IV1aBHOH IJIOCKOCTH BTOPOfl JIMH3H; 8 — ONTHYECKHH HH-
TEpBaJ CHCTEMH (paccTosiHUe MexNy BTOpHIM (hOKYCOM MepBOH JIHH-
3B ¥ NEPBHIM OKYCOM BTOPOH JNHH3HI Y OTpHHaTeJIbelx JIHH3 nep-
BHH (DOKYC JIeKHT C3alH JIHH3bL, & BTOPOH — crnepeln),

9) Ceertocuna OG’béKTHBa

C=0Dd,

rie d— nHaMerp BXOZHOTO OTBEPCTHS.
10) ¥Yseauuenne yma 3peHNs BH3YAJbHLIMH npn6opamn~ =

N= 182
Cotgag

.1&0

. €€Tb - ONTHYECKas CHAA . Chepnyec- .
-.‘;,xon PPaHyILL: Mem,uy; nByMﬂ cpe’

. .

31ech == Yromw 3peHns, ‘o KOTOPLIM _fIpeMeT BH/IEH CKBO3b NpH-
60p; 0l == YTON’ 3pEHN, MO KOTOPHIM. NPEAMET BHACH HEBOOPYKeH-
HBIM ‘TVIasoM (B, caydaé Jaynbi-# MHKPOCKONA MOA ag MOApasyme-
BAETCH YrON 3PEHUs TPH : ‘Ha6MIOCHHAH APEIMeTa, HAXOMANIETOCA Ha
ycaoBHOM paccrosinuy . Lo=25 cx). Tlpupenenusie uiuxe dopmynsl
YBeJIHUYEHUA * OTHOCATCS K CAydalo, KOrAa rna3 HaGiofaTens akko-
MOXHMPOBAH Ha GECKOHEYHOCTH. - -

a) lena
N = DL;.
"‘6)' Muxpockdﬁ (D, nHDg—o,n‘-mqecxn'e cunsl 06bEKTHBA U OKY-

nﬂpa)
Nf—%DDa

B) pr6bl Kenﬂepa H I"ammeﬁ
. Dy

Dy

A’ 38-1. HeGonbiwoft  mpeamer pacnonomeﬂ' Memny IlBYMﬂ
NJIOCKHMY 3epKafaMH, MOCTaBJCHHLIMH MOA yrjioM a=32°, Ha pac-
crosiiun r=10 cu OT JMHUK nepeceqeﬂnﬁ 3epKan Gauxe K OJHOMY
H3 3epKaJl.

~a) Ha kaxom paccrosHuu X Apyr OT Apyra Haxonmca nepable
MHHMbIe H300paKeHHus fipeaMeTa B 3epKanax?

6) Kax cmectutcs cepenHa OTpesKa npsimMon, coezmﬂmomen mm
nsoﬁpameﬂnﬂ npeaMeTa, ecaH NpeiMeT CABHHYTh Ha [=2 cm TaK,
yTo6Ll  ero paccTOsiHHe OT JIMHHM NepeceyeHds 3epkad OCTanoch
HEMBMEHHBIM? -

'A 38-2. Jlyu ceTa najaer Ha OLHO H3 3epKad, cocraanmoulnx
ABYrpanHbifi yron 20°, napa//ensio IVIOCKOCTH, Aeasuied'yroa no-
nonam, oA NpsAMbIM YIJIOM K JIHHHM nepeceyeHust sepkaa. Kak ou -
HIeT Ranblue? Kakosa Oylier cuja csera HO BLIXOJE Jiyua H3 ABY-
TPaHHOrO yIJa, eC/u HauaibHas CHia cera paBHa 10 c6 u ecad npu
KaXXOM OTPaXKCHHH CHJa CBeTa yMeHbllaeTcss B [Ba pasa?

A 38-3. Tpu naockux  3epKa/na pacrnojoXeHbl B3aUMHO Mep-
nengukyasapno. ITokasatp, 4To Jyd, ynaBIUu#i MOA NPOH3BOJNLHLIM
yIJIOM Ha OJHO H3 3epKaj H OTPa3HBLIMACH Ha BTOPOE, a 3aTeM Ha
TperThe . 3epKajo, TOoc/ae TpeX OTPANEHHil uler amrmapamenbuo
HpexHeMy HalpaB/eHHIO.

'O 38-4. Boa0COK MaJIeHbKON 3JIEKTPHYECKOR " JIAMIIOYKH  HAXO-
JUTCS Ha PAcCTOSHUM 24 CM OT BEePHIMHLI BOTHYTOrO 3epKana c ¢o-
KYCHLIM pacCTOAHHEM 20 cm. a) T'ie Hamo WOCTABUTL SKpaH, MOKPLI-
Tolfi Gesiofi 6ymaroil, uro6nl MOAYYHTb HAa HeM 4YeTKoe H3o6parkeHue
HakaneHHoro sosocka? 6) KakoBa sipkocTh 3TOro H3o6pakeHus npu
CJeAYIOUWHX YCJIOBUAX: JaMnouxka jJaer cBeroBofi motox 10 am, Ha
aepkano nagaer 0,2 sroro norexa, koypduunenT oTpaxKeHHs 6y1v1a-
ru pasen 0,8, Boocok umeer pauHy 2 cu u anamerp 0,1 mm? ‘

A 38-5. leq cBeTa najaer Ha BorHyToe cdepuueckoe 3epkajo
¢ paauycom R napasenbo onthyeckoit ocu 00" Ha paccrosnun a
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A% “OT ‘nee. (pue.: 38 2) 'R ‘TIOCAIe OTpaKeHUs
nepecexaer -ontuyeckyo-ock- 00’ ‘B touke B.
Hafity oTHOWweHHe MeXAY @ K. R, NpH KOTO:
Y POM OTHOCHTeNBHAsA ~ OMHMGKa, KOTOPYIO MBI
T } ne.naeM npunumas  OB=0,5 R pasHa 1%:

S ©+ "0 '88-6.  Boruyroe c(pepnuecxoe 3epKa-

Pae. 38-2 ' JIO, paasyc OTBepPCTHA KOTOpOrO 'BeRHYHHA -

, TOrO e NOpsiliKa, Kak paanyc cdephi, aaer
“Ha axpaﬂe paaMblroe IehcTeuTenbHOe M306paxkenne. Tlouemy ke
npH pacCMaTpHBaHKK ITOrO H306paXkeHHs B 3epKajie MBl BHAHM ero

YeTKUM (XOTA W HCKaKeHHHIM)? -
O 38-7. Habawopateab CMOTPHT  CKBO3b TOHKYIO  CTEKASAHHYIO

NJIACTHHKY Ha CBOe H3006pajkeHHe B BHUTYKIOM' 3epKaie H, mepee-

Iias MIacTHHKY, A0GHBaeTCs, 4T0 M300paKeHHA €ro riasa, BUAR-
MEle B 3epKa/le H B CTEKAAHHON NJaCTHHKe, HanaraloTcs Apyr Ha
Apyra M He CMENaioTCA MpPH NOKAaYHBAHHH [ONOBH (otcyrcryer
napananakc).-

Ha kakom paccmmmn oT rasa HadmonaTem noMenieHa naa-
CTHHKA, ecH POKYyCHOe paccTosiHHe 3epKajia paBHo—— 10 c# w rnas
ornanen OT €ro BepuUiHHH Ha 40cm?

O 38-8. Ha " pucynre 38:3,4 W b nokasannl NONOXKEHHA OCH
chepuueckoro sepkana MM, csersimiell Touku S M ee H3oOpaxe-
Hua §’. Haitru nocrpoennem nONOXKeHHS BepUIMHH 3epKala u ero
- 1enTpa ausi o6oux cayyaes.

O 38-9. Bricora Connna Haj ropusoHToM paBHa 20°. Mo
3yach MJIOCKAM - 3epKanioM, NyCKaloT -3afiuHk "B BOAY B RApYRe.
Kak Hano pacnonoxuTh ‘3epKano, 4YTOOH OTpaKeHHHI OT “Hero
Jyy iea B Bojie moa yraoM 60° x ropusosTy?

O 38-10. Kaxos npenenbnmn yron npH TaleRHH le‘la ‘Ha’ rpa-
HHLY CTeKN10'— BOpa?

A 38-11. Jlyun, ucXoAduipe HS KaxoA-AHGO TOUKH TNpeaMera,
- HaXOJSIIEerocs B BONE, npoxozun CKBO3b u.nocxylo rpannny ue)xny
BOJOA H BO3ZAYXOM: . v 7 =

~ a) JlokasaTh, HTO NpPOROMMEHHS nanpan.nennﬁ npe.nomzeunux
Jyuefi B CTOPOHY ‘BOALI He mepeceKaloTcs B OXHON: TOuKe. ,

6) Ilorasarb, 4ro NPOROMKEHHA Jyuell, MCXOAAMHX B3 OAHOMN

TOYKH H npomenmnx CKBO3b IJIOCKONAapa/ie/IbHYI0 NJAACTHHY, TOXe
He nepecexamca B oauof

: **.S‘ S .. TOUKE.

a . B) ﬂoqeuy, HCCMOTPH
S L ¥S ., Ha_ 370, MH BHIUM  [IHO
™ o . BOmOEMa HJH TpEAMeTH

3a npospa!mon naoCKoMa-

5 . %*S$ ..t pannenbHoR . n.nacmnxon
R BMoaHe qe'rxo?
Mt M . - A88-12, HaGaioRa¢

e e e *§ resb CMOTPHT Ha npegmMer,
Puc. 38-3, SN rexamitt  #d e BORO-
82 :

ema: Emy Kaxercs, 4TO npenmer HaXOAWTCA HE
ray6uue hal M Ha paccroanuu =5 M oT.
ro. .rnas no: npaMod aunuu. [naza unabmio-
faTenn - HAXOHATCA - Ha ONHOM M TOR XKe BH-
core, a. UMEHHO Ha Bhicore H=15 M uan mo-
BEPXHOCTBIO BOJBL. Ha Kakodl raybune ho Je- Puc. 38-4.
KHUT TpeaMer?

O 38-13. Uenosex cmorpm Ha CBOE moopameuue B 3epKa.r:e.
NOMIOXKEHHOM Ha JIHO COCYAa, HamonHexHoro Bofof. Ha xakoe pac-
CTOIHNE aKKOMOLHDPOBAH. T/143 4e/IOBEeKa, eC/H OH HAXOAHTCA Ha BH-
core 10 cm Han ypOBHeM BOXBI, a 3epKano Ha ry6use 8 ca nox
YPUBHEM; BOAKI? . .

38-14. B Boge wmayt. nBa napanne.nbaux ayda 1 m 2
(pdc. 38-4). JIyd | BBHIXOAHT B BO3JYX HENOCPERCTBEHHO, a Jayd 2
APOXOAHT, CKBO3b ropnaomanbnylo nnocxouapa.n.uenbuyro CTeKNAH-

© HYI0 TIACTHHKY:

a) Byayr au ayun 1 u 2 napannenbxm 1o nmxone B Boauyx?
. 6). Boiiner i1 B BO3AYX .nyq 2, ecad ayd / mcnbiTHIBaeT MoJHoe
mpax«euue?

A 38-15. JIys majaer Ha n.nocxylo c*rexnaﬂnyxo nnacmuxy
TOAIAHORK 3 cx mox ymou 70° Onpenemrrb cMellenne nyqa BHYT-
pH: MIACTHHKH.

:Q 38-16. JIys cmera” npoxonm CKBO3b. HeCKOJleO npospaq-

JRitt o nnocxouapamenbﬂux nJaacTHH. I'Ipu KaxxIoM Ilpe.IIOMJIEHHH

tepsierca - 0,1 4acTh - CHABE CBeTa; BHYTPH KaXKAOH MIACTHHH
noraomaercn 0,2 cHan csera. Kakosa cuaa cBera, mpousen-
ero - €KBosb 9 MJACTHH, eC¥ HAUANbHARA CHAa CBETA. pam{a '
10 ca? .

O 38-17. IIpn paccmannBaﬂnn npenue'roa CKBO3b. npusuy HaH-
Goabuias OTYETIHBOCTD no.nyqae'mﬂ npn HaHMeHbllleM . OTKJIOHEeHHH
nyuodt. Hovyemy? :

4> 38-18. [Tpucrasus npusMy K raasy, Ml aumm “CKBO3L Hee
npsmue JIMHHMH, NapajjieNbHble pe6py NpHIMH, B Bnne ayr. O6bsic-
HUTH ABACHME.

A 38-19. a) Kakxos npe.nounmouma yroa y c'rexnanﬂoﬁ npu3-
MBl, ;cma Yyroa HauMeHbUIEro OTK/AOHEHHA paBeH NpeaoMasiolleMy

. ‘ D T PEEE .
y "%) Kakop mosixeHr GhiTh KO3(ULUHEHT NpeJOMIECHHS BelmiecTsa,
H3 KOTOpOro CAefaHa mpu3Mma, uToOH yc/aOBHe a) MOrIO OHITb Bbi-
HOJIHEHO?

A 38-20. IMonas creknsinHas PaBHOYroJibHAsi MPH3Ma HAXOZHAT-
¢ B Boge. OnpeRenuTs yroa HauGoabmiero oTkAoHenus. IToschuTs
peuieHné YepPTeKOM.

A 38-21. Mmeiorcs. nBe OAMHAKOBHE NPUSMH C  MPENOMASIO-
MY .yTAaMH 0, RaioUlHe Yros HaWMeHbIIero OTKJAOHEHHA ep. Kak
CCAyeT PacnoNiOMHUTb HX, YTOOH Jyd, MPOXOAS CKBO3b MPH3IMHL, B
KaXAON M3 HUX OTK/IOHAJICR Ha &P
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0O 38-22. npnama C PEAOMARIO-

yioa HaHMEHbH.IEI’O OTKJIOHEHUA- No-

AYTHTCH, CIH MOTPY3UTH STY npnsmy
B BOOY?

pnc 385 A 38-23. dasi noayuyenust no-
' 7T CpPeCTBOM ' NPOEKIMOHHOrQ annaparta

npoemmn ONHITOB ‘B NMpPHAMOM, 4 He B NepeBEPHYTOM BHAE ynorpet-

JFIOT «oGopmnym npusmy» npenomnsmﬂmu/ymn KOTopon pa-
BeéH 90°.

HaqeanTb, KaK nnyT B NpH3Me K 3a Hell ABa Ayya, majaiomue
Ha NPU3MYy MapannesbHO CTOpOHe AB (puc. 38-5). Wamensercs au
PACCTOSIHHE MeXKIy JyyaMmu? Onnnaxoam MM JLIHHB! NIEPBOTO M mo-
poro- aiyuei BHYTpH crekna?

" A 38-24. Ilpu: Kakux  yCJOBHAX JYyY, Hajaloulluii Ha nepsylo
FpaHpb CTEKJ/IIHHON TIPH3MBlI B INIJIOCKOCTH, NEPNEHAHKYASPHON K pel-
Py NpPEeJOMJAIOLIEro yria '& npoxonm' CKBO3b BTOPYIO rpanb’P Pac-
cmorperb cayuau:

Fa)y O =2p0 (ﬁo—npenenbﬁbm ' yro.u'mm CTeKaa); 6) 1‘}=="ﬁo;
B) 9 < Bo. ‘ ) B

"TlosicHHTE OTBETH YepTeRamMH. ' '

438250 TMand, T. e. ceerable kpyrn Bokpyr Cosanua (man JIy-
HB), BUAHMbBIE B' MOpPO3HDLIe IHH, SIBJSIOTCA pe3YJbTAaTOM Npesomae-
HHS CBETa B JEASIHBIX KPHCTaJJjaX, B3BELIEHHBLIX B BO3RYyXe H UMEIo-
uinx' GopMy " HIECTHrPaHHBIX NPH3M. YTJAOBLE PaJNYCH prron 22

¥ 46° COOTBETCTBYIOT YIViaM HaUMeHbLIETO OTKJIOHEHHS JY4ei, Hay-

mux or ConHia. Kakue rpaHu B JedaHbX NpH3Max o6paaylo'r npe-
JIOMJISIONINE YIVIbl, COOTBETCTBYIOIHNME: 3THM Xpyram? =
4 38-26. B kKakuMX npefenax MOXET H3MEHATHCA Yroa OTKAO-
'HEHHUH, KOTOpHI MO}KeT llaTb CTEKJIﬁhHaﬁ HpH3Ma ¢ npenomnmomum
yraom’ 9=60°% =
© 38-27. Ha  tonxocrennyio Ctpepnqecxylo kon6y, ‘HaNONHEH«

HYI0 JKHIAKOCTBIO, nagaer napa.n.nenbﬂun ny4oK .nyqen cne'ra, IlPla-
MEeTp CeuCHHA KOTOpOI‘O 3HaYHUTENBbHO

MeHblIe auaMerpa koa6wl. Ha npo--
THBOMNOJIOXKHOI] ‘CTOPOHE KOJ6bl MyYOK

~ N

Puc. 387 -
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mum - yraom - 50° . gaer yrea nau-...
MEHBILIEFO  OTKJOHenns - 35°. Kaxoil.

“Puc. 389.

CBETa 'OCBEHlaeT KPYXOK, AMaMerp. KOTOPOro B Ba pal3a MeHblue
nuaMerpa nyHxa, najawolulero Ha koaby (puc. 38-6). Orlpenenmb
NOKA3aTENb . NPEJOMJCHUSA KHAKOCTH,
)( O 38-28. Kaxoso (’poxymoe paccrosinpe TOHKO{ maosmoabmyl(-
Aol JINH3H, CHEJAHHOW M3 CTeKna, ecan pa;mycm ee noaepxuomen
ONWHAKOBH H paBHH 13 cm?
¥ A 38-29. Ha pucynxe 38-7 TioKa3aHH  ceueHan RBYX HECHM-
METPHYHHIX CTEKJIAHHBX JAuH3. Onpeleautb uX ONTHYECKHE CUAH,
ecan .- Aas - nepBoh anH3ab dy=40 mm, by=5 mm, ;=3 mm, nan
BTOpO#l NHMH3El dy=40 MM, b2—15 MM, 02—3 MM, npmmmaﬂ nx
.33 TOHKue. .
)( O 38-30. OnTHYECKan CHAA TOHKOM c're}mﬂHHon .nnnabl B. BOS-
ayxe paexa 5,5 Ontp. Kakosa ontuueckas Cuia TOH. e JHH3B, N0- -
TpyXeHHOH B BOAY?P -

O 38-31. Tonkan CTeK/NAHHAR JMH32 JMMeEET onmqecxyxo CHle
+5 dnrp. Ta xe nmn3a, TOrpyMenHas B KUIKOCT, RefCTBYET Kak
NHH3a C ONTUYECKON cunoli —1 dnrp. Onpenenmb N0Ka3aTedb npe-

. JJOMJICHNA KRAKOCTH.

A 88-32, Tonkas NJOCKO-BOTHYTas JIMH3a onymeHa B Bony
B TOPH3OHTA/BHOM NOMOXKEHHH BOTHYTOR NOBEPXHOCTHIO BHUS. TaK,
4YTO TPOCTPAKCTBO MON Hell 3anojasexo. posnyxom . (puc. 38-8). Pa-
ANYC BOTHYTON NOBEPXHOCTH paBed 15 ca Kaxono q)oxycuoe pac-
CTOSHNUE TaKof CHCTEMBI? _
.5 38-33. 'opnaoHTaNbHO | pacnoaomeﬂnoe BorHyToe 3epxauo
sanondeno sonofi (puc. 38-9). Paxuyc sepkana 60 cux. Kakoso ¢o-
KycHOe paccToshHe Takoit cucremn? Hanbonvwasn ray6uHa BOAH 8
aepxa.ne Mafia 1Mo CPABHEHHIO C.PARAHYCOM cQ)epm
O 38-34. Ha pucynke 38-10
NMOKa3aHbl TNOJIOKEHUS TOHKOI
cobupdtomier JauuHse, LL wn ee
dokycos Fy un Fp Hairn no- :
CTPOEHHEM'. XOJ MPOH3BOJILHOIO //,43
ay4a AB nocne nuH3HL A oo
O 38-35, Ha pucynke 38-11,
a u 6 NOKasaHbl IOJNOXEHHS
ontHueckofi. ocn MM Toukoil
JIBH3LI, CBeTaulelics TOUKH S o
ee nsoﬁp’z‘f»fxenuﬂ S’. Hafitn no-

L

-+

-
~

CTPOEHHEM i NOJOXKEHHR LeHTpa L '
JIUH3K H ee ¢okycos aas 06o- _
HX caydaes. ) Puc,: 38-10.
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o 38-36 Ha pncyﬂxe 38-12 [OKa3aHB MONOMEHHS - OfTHe-
ckoft ocH TOHKOR suH3bl LL M XOn mpoXoAsuiero CKBosp Hee Ayda
ABC Haifiry nocrpoernem xon npomnssoanHoro ayya DE 3a nnuson.

O 38-37. Uro6ut © HaliTi  mo/OXKeHHe H306paKeHHst TOUKH: -S|,
nemameﬁ Ha I'1aBHOfi ONTHYECKO!N OCH TOHKOW cobHpaiomed JIAH3H,
MOKHO "TIPOBECTH CJigfyloliee AOCTPOEHHEe: H3 ONTHYECKOro LEHTpa
annset O BOCCTABHTD HeprleHlIHKleﬂp K OCH H OTJIOXKHTH H2 HeM o-
KycHoe pacctosuue auHsn OA=f (puc. 38-13). 3arem u3
roukn O nposectn npamyo OK noa yraom 45° k ocu. M3  rouxku B
nepeceuenun mnpoponxenun S;A4  u npamoii OK onycrHTs mnep-
neHauKyaap * Ha ocw. ” Ero ocHoBaHue eCTb HCKOMag TOYKa -S,.
Joxazars npasmsﬁocrb TAKOrO MOCTPOEHHsA: a) A TOHYEK, Je-
Kaux 3d (boxyCOM 6) S TOUEK, nemamux MeXIY cpoxycom
H nm{sou

O 38-38.. Ilnanogmna nMeer pasmep 8><8 oM. Onpenemm.
ONITHYECKYIO CHJIY TOHKOH coGupaiolllel JHH3B, KOTOpas MOXET Cay-
XuTb . 00BEKTHBOM MNPOEKUMOHHOrO. anmapara, €cn H3o6paenne
RAaNO3HTHBA Ha 3KpaHe HOJMHO UMeTh pa3Mephl 12><1 2 X Pac-
cromme oT OGBeKTHBA 0 3KRpaHa paBHO 4 M.

O 38-39. Ha skpane, orcrosiieM OT OOBHEKTHBE (Tonkaﬂ JiHH3a
ONTHYECKOK CHJION 5 OnTp) Ha paccTosiHum 4 M, MOJY4eHO 4YeTKoe
nsobpaxenne AuanosutHea. IKpan oroasuraor #Ha 20 ca. Ha
CKOJIBKO Hal[O nepemecm'rb nuanoamna, 4yTo6Hl BOCCTAHOBHTb YeT-

KOCTb M300pa>keHHs? .
T 38-40. Tpexmer Ha-
XOAHTC HA  PacCTOSAHHMH
90 cm or skpaua. Mexny
NpesMeTOM M 3KpaHOM me-
© pEMeInaloT  TOHKYIO Co6U-
© pawiilyio JHH3Y, ApHYEM
RpH  ONHOM  MOJIOXEHHU
NMH3HL Ha IKpaHe nojyda-
pe T ercsl yBenHuennoe u3olpa-
Puc, 38-13. ‘¥eHue, - a NPpH - APyroM -

ymenblennoe. KaxoBo ¢pokycnoe paccrosiHie HH3H, ecnn aunefHbie
pasMepblniepBoro H306paxenus 5 4 pasa Gosbllle pa3MepoB BTOpPOro?

-& 38-41. Dkpan Haxomutcs Ha paccroaHun d=100cm or
CBeYH. Momemasn MeXay -CBeuoil. # .IKpaHoM, coénpalomylo TOHKYI0
JIAH3Y, MOXHO MOJYUYHTb H3006pa)eHHe CBeYH Ha SKpaHe NpPH ABYX
NOAOXKEHUAX JIHH3BL, - OTCTOALUX - Ha pacctoannu b=20 cm. Bo-
CKO/ILKO Pa3 OTJHYAITCH APKOCTH H306paiKeHHA cBeun?

O 38-42. ToueuHBIi HCTOYHHK CBETa HaXOAHTCS Ha PacCTOAHHH
95 cm or sxpana. Ha kakom paccrosjini OT HCTOYHHKA cBeTa Che-

AYEeT NOMECTHTb JHH3Y ¢ QoKycHbHIM paccrosinueM +16 cm n ¢ aua-
MeTpoMm onpasbl 10 ¢, yTo6bl MOJYYHTL Ha 9KpaHe APKO OCBelleH-
HHIA KPYXOK AuamerpoM 2,5 cu? [losiceutb OTBeT ueprexamu.

A 38-43. ConHeunde JAyud, napas HOpPMaJabHO Ha 3KpaH, AaloT
ocseitennocts 10 000 ax. [lepen akpanoM nOMeIRAIOT: a) TOHKYIO
AHH3Y OOTHUECKON CHioR 5 Onrp na paccrosnun 60 cum; 6) aunzy
ONTHYECKON - CHAN —2 dnTp ua paccroanun 20 cm. Onpepenutn B
060HX CaynanX CpeAHIO OCBElEHHOCTh IKPAHA B TEHH OT JARH3IH K
B CBeTAOM Kosblie BORpYr Tenn. IlorepsMH cBeta B JuMH3e Tipe-
Hebpeyn. : Ce

- & 38-44. Jlyun Comnua  ocBemanT 6ymary. Kak wusmenurcs
OCBeILEHHOCTD GyMary, ecin Ha Heil IPH MOMOWH TOHKON JHH3HI C
ontHYecKoft canoll 4 OnTp K C nname'rpou OTBEPCTHA 6 CM NONYUHTD
n3obpaxenue Connua?

4 38-45. Qororpad cHuMmaer denoBeka B Genom naatee, Ka-
KOBA OCBEIEHHOCTb (POTONNACTHHKH B annapaTe B TOM MecCTe, Tie
HaxoOuTCsi H3ol6paiKeHHEe 4eAOBEKA, NPH CHEAYIOMHX YCIOBHAX:
OCBELUEHHOCTL 4eaoseKa pasHa 100 ax (oTkpHiroe Mecto, macmyp-

 HBR JleHb); K03(GhUUHEHT OTpakeHHs GeJiof - MaTepHn pagen 0.8;

ceetocHiia o61=ex’rnaa ¢:o'rooannapa1*a paBHa -;—5-; nmepu caeTa B
5.

o6bekTHBe coctasasior 10%. '

O 38-46. Ilpn kKakoM ycJIOBHH OnTHUECKas Ccuaa uempnponau-
HOH CHCTEMbl ABYX TOHKHMX JIHH3 NOJMOMHTEAbHA, NPH KaKOM. OTpH~
uaTteqbHa H NpH KakoMm paBHa Hyaio (r. e. cHcTeMa ABASETCA Tede-
cKomnuuecKkofi)? ‘ o : L

Paccmotrpers cnyuan: e

- @), 0o6e NNH3LI. cOOHpalOilHe; o

6) nepsas nuH3a cofiMpalomas, BTOpaﬂ paccenaaroman'

© B) nepeas JMH3a paccenpalolllaf, BTOpas cobupalolias;
1) 06e NUH3H paccenBaloulue.
’ HOﬂCHHTb OTBETH uepTekaMH XuAa Jyyeil. ‘
©..38-47. a) Kak cneayer pa3aMecTHTb [iBe TOHKHE .rmusbr ¢ on-
THYECKMMH CHAaMH +5 dnrp, uro6ul onTHyecKas. ¢naa CHCTeMbl G-
na papua 8 dn7p? 6). 5 dnrp? ‘ ‘

A 38-48. Pacctosinue Mexay -EByMa TOHKHMH mmaamn obpa-
3YIOILNMH TeJeCKONHYEeCKYIO CHCTeMY, paBHO 12 ca, a.ypennueHue
pasHo —5. Kaxoma Gyaer onTHueckas Chja CHCTEMl TEX XKe JIHH3,
€C/IM. NX: CJIOKNTDL BAAOTHYIO? ‘ LT

T
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4H 38-49. iBe creknsHHBlE JIMH3BL, HaXOASiCh Ha HEKOTOPOM
 PacCTOSIHHH B-BO3JyXe, 00pa3yioT TeJNeCKONHYECKYIO CHCTEMY.

Kax Hafio H3MeHHTH pacCTOSIHHEe MeXAYy JHH3aMH, 4YT06bl OHHM 06-
Pa30BaJiK - TeIECKONMHYECKYIO CHCTEMY, HaXOfACh B Boje?

A 38-50. JIyun ‘cBeTa MpPOXOASIT CKBO3b TOHKYIO coﬁnpatomyxo'

JiuHay. (D=5 0nrp), OTpakKalOTCA OT MOCTABJEHHOrO C3aflH- Hee
NJIOCKOTO - 3epKafia U BHOBb- NIDOXOAAT CKBO3b AHH3Y. Kakosa onru-
yeckas CHJa TAKOM CHCTEMBI; €CJIM. OTPaXKaiolllad TOBEPXHOCTb: 3ep-

Agana)orc'rom OT BTOPOH [JIaBHOM: MJIOCKOCTH JIMH3bI Ha paccToAHHH

cm '
©. 38-51. Ha . pucynke 38:14 noxasann onrtHueckas oce' MM

H nepBbu"f tdoxkyc F, TOJICTOH CcOOHpalolled JMH3HE, a TaKKe JBe co-
HpsXKeHHbIE TOUKH S n 8. Hafitu noctpoeHneM nonoxeHus TIaBHbIX
nnocxocreu H BTOPOro (hoKyca JIHH3HI.

O 388-52. Ha pucyhxe ‘38-15 mokasanbl onTHueckas OCb TOJCTOM
coéﬂpalomen auu3e MM, nepsasi raapnas miockocrs Hy u ase co-
MpsiKeHHbIe TOUKH Sy # S’ [ocrpouts TOUKY, conp;m{efmylo ¢ mpo-
nssonbuou TOUKOI S,.

O 38-53. Ha: pucyuxe 38-16 mnokasaHml NONONKEHMS ONTHYE-
cxoﬁ ocu. MM, Toncrof nuH3bl, ee mepsoi raasHofi maockoctd Hy n
X0 HEKOTOPOro Jyua o M nocie auH3b., Hafitn nocrpoermeM do-
KyCBl JIHH3HL.

- A 38-54. Hatitu NIONOKEHHA  TMIABHBIX M $oKaabHBIX rmoc-
KOCTeﬁ CTEKJASTHHBIX JIHH2 (B ‘BO3AyXe) enenyiomux dopm:- -

-a) Tleperuss: noBepxHOCTb JHH3BI BHINyK/as (R1=13 cu), 3an-

Baq naockas. Toamuna aunsm 3,5 cm.

6) 06e nosepxnocm aAH3L  pbinykane (R=13 cum). To.rx~
: wHHa JuH3B 3,5 cMm.

: B) Hepenmm NOBEPXHOCTh JIHH-
.36 Bolnykjaas (R;=6,5 cm), 3an-
HAs Bornytasa (Re=13 cm) Toan-

IiHHa AuH3L 3.5 cm. ¢

r) ‘Tlepennsia nOBepXHOCTb JIHH-
3bt - poruyras  (R,=6,5 cm), 3an-

HAS BHINyKaas (R:=13 c¢m). Ton-

UiMHa ‘NuH3B 3,5 CM.

_ : : n)~Jlnusa umeer- opMy lapa
Pic. 38:16. ' ¢ paauycoM 3,5 cm.

- b 38-,55.,Kaxoaa..-110nmﬂé O6LITb  TOJMIHHA ABOSKOBHIYKJIOH

" CTEK/AHHON JIHH3H (Rl—Rz—S ‘cm), uTOGHl €e ONTHYECKAs CuJa

B Bosnyxe 6biia paBHa Hymo? :

A 38-56. T1ockne mnosepXHOCTH n.nocxo BHIMYKJIOA M IVIOCKO-
BOTHYTOH JIMH3 CKJeeHbl TOHKHM CJ10eM [PO3payHOro Kuies. Kosd-
(HIFEHTH MPeJOMJEHH S CTEKON, H3 KOTOPLIX CHeJaHBl JHH3H, PaB-
Hu coorBetctBenHo 1,6 m 1,5. Pa,zmycu cepHuECKHX NOBEPXHOCTER
¥ TOJUIMHE - IAH3 OJMHAKOBH W paBHH cooTsercrBenHo 10 H
2,4 ¢m. Onpenenuth ONTHYECKYIO CHJIY TAaKOH CHCTEMB B BO3JLYXe.

A 38-57, Tlpn nomowiy JMH3H, onucaHHoH B 3amaue 38-54; B),
noJyYeHo H306pakeHue MIaMeHy CBeur ‘Ha sKpaHe. Ecau nosepHyTb
AMH3Y TaK, uTOGH BepIIMHE BHLINYKJOH H BOTHYTOH NOBEPXHOCTEH
NOMEHSJINCh MECTaMH, - TO AJa MOJy4eHHs 4eTKOro nsodpamenm
JMH3y NpHAerca cABUHYTb. Ha Kakoe paccrosnue?

A 38-58. [lse - oAMHAKOBHE  IJIOCKO-BHIAYKJbiE  CTEKISIHHLIE
JHH3B CAOXKEHb BIVIOTHYI0. Pammych cdepHyecKHX NMOBEpXHOCTEH
paBHBEl 5 cm, TonumHa 2,5 cm. OnpefesHTb ONTHUYECKYIO cuny  cu-
CTeMhl B BO3JyXe B CJENYIOUHX Cayyasx:

.a) mJaockas NOBEPXHOCTb OJHOM JIWH3EI TpHJOKeHa K. ITOCKOR
NIOBEPXHOCTH BTODOI;

6) BLIIyKJaf NOBEPXHOCTD ONMHOM JMHH3H Kacaercs amnyu.noﬁ
TIOBEPXHOCTH IpYrofi;

B) BRINYKJafA TIOBEPXHOCTb ORHOMN JIMH3BE KacaeTcs NJIOCKOH no-
BEePXHOCTH BTOPOH.

4 38-59. a) Hwmerorcs n1Ba CTEKASHRBIX mapa zmame'rpamn
10 u 1 cu. Kak croeayer pacnosoXuTb 3TH wapul B BO3LYXe,
uTo6bl MOJYUHJIACH TEJEeCKONHYeCKass CHCTeMa? -

6) Kakoso ysesHueHHE TaKOH CHCTEMBI? :

. O 38-60. Hayeptuth mnpuMepHBI XOH. Jyued OT Hexoropoﬂ
TOUKH NpelMeTa A0 -ee H306paKeHHst Ha CeT4aTKe IVIa3a, aKKOMOMH-
POBAHHOTO Ha GECKOHEUHOCTb H BOOPYKEHHOro: a) Jynoii; -6) Mnx-
pockonom; B) TpyGoii Kenaepa; r) TpyGoit Tammnes.

& 38-61. a) Kakoso. doxycHoe paccrosinue 2,5-KpaTHOf lel'lbl?

6) Kakoe yseanuenne naer sra Jayna, ecau HaGaionatedn pac-
CMaTpPHBaeT CKBO3b Hee CBOM 3pavoK, BHAMMHIi B n.nocxom 3epka-
ae? I'nas akkomonuposaH Ha GeCKOHEUHOCTb..

A 38-62.-YesoBek -~ paccMaTpHBaeT CBOH IVIa3, NOJAL3IYACh BO-
FHYTHIM 3€pKajoM ¢ pajanycoM Kpupusuw 10 cu. Tnaz akkomonm-
poaaﬂ Ha GeckoHeuHocTh. KakoBO yBennueHue?

O 38-63. K Mukpockony OpHJIOMKeHH 06‘beKTﬂBbl H OKyAApH
CO CACLYIOMHMMH NaHHBIMM:

OG6GBEeKTHBHI:
] ®oKycHoe paccrosnne (Juu) 1 ‘Iucnoa;*m aneprypa
1 18 0,20
) " 43 0,65

-189



Oxyanpst:

s b lIMKs‘vc‘yoe‘_pmmwe {#0)

5
17

o

a) Ecan yCTaHOBHTb Ty6yC. Mnxpocxona HA MEeXaHHYECKYIO
aauny 16 cm, To npu 06bekTuse Ne | u okyaspe A Mukpockon zaet
56-kparHoe  yBesquyenne, a .NPH o6bvekruBe Ne 2 u okynaspe B —
600-xparnoe. BeiuHcanTb B 0GOHX C/Iyyasx’ OHTHYECKHE HHTEPBAJbL!
MuKkpockona.. [Touemy ‘oun He pasHb Mexay coGofi?

6) Kakosol GyayT yBesH4YeHHS MHKDOCKONA NDH TeX e 00bek- .

}*gnax?n OKYJIfIPax, eCAM MEeXaHHYECKYIo AauHy Ty6yca yCTAHOBHTL
cH .

O 38-64. dokycHoe paccroduue 0GbLEKTHBA OAHOTO H3 peq;pak-
topos B [lyaxose pasHo 14,1 u. Kakoso ysennueHue 310ro pedpax-
TOpa MPH NOJAL3OBAHUH onympOM ¢ (hOKyCHBIM paccroanueM 2,5 cu?

O 38-65. Kaxknan TpyGKa - ‘T€aTPA/IbHOTO GHHOK/IA COCTOHT M3
coOUpalouIeH NTHH3bE (oﬁﬁexmn)  pacCeMBalolliell AHHIH (OKYARp).
Paccrosinue MKy IHH3aMH, KOTOPBIE MOMKHO CHHTATh TOHKHMH, fIpH
aKKOMOJalu¥ rias Ha 6ecxoneqﬂocrb pasio & cu. Inamerp 06b-
€KTHBA 3,6 ca, okyaspa 1,2 ca. YBennuende Guuoxas pasHo 2,5.

"a) Uro nonqucs ecan nocmorpen. B 06'be’KTHB 6MHOKJISI 06-

patus ORyAsp K OGBEKTY? ‘

6) KakoBbl ONTHYECKHE CHJILl OOBEKTHBA n okyaspa?

B) Urto Gonee orpauxu#saer My4oK Jyuedi, APOXOASUIHX CKBO3b
GMHOKJIb, ONpaBa OOBEKTHBA HAH OKyJsApa?

O 38-86. Ha axkpaHe nonyded HenpephlBHHA chektp-{mpu mno-
MOIM  [ieAd, OCBEUIEHHON = S/EKTpUYECKOR Ayroft, oObexrHpa #
- NpHSMBY). ‘-Iro Gyler NpPOACXONHTh, €CAH IHHDHHY MIEAH HOCTeneH-
HO YBEAHUHBATH? .

O 38-67. Uro ‘smanr Haﬁmona'rem. paccuafpﬂaalomﬂﬁ CKBO3D
CTEKAAHHYIO OPUIMY qEpHYI0_HepTy Ha Genoit 6ynare? Caenars mo-
SICHRIOUIMA YepTexR. . -

O 38-68. IIpn - moMouy o6LexTHBa H CTEKJIAHHON HPHU3MbI C
ApeONARIOWAM YraoM 60° Ha 3KpaHe NOAYY4EHO OKpAlleHHOE H30-
Gpaxenue mean (caexrp). Kaxosa mupHHa cHeKTpa fIpH TaKAX yc-
JIOBHAX: AyuM NafalOT Ha ApH3MY moA yryoM 49° skpan HaxosuTCs
ua . pacctosHHH 3 M or OGBEKTHBa; Koaqadmuﬂeur npeAOMAeHHA
creksaa AaA KpafiHHX KpacHoro H duonerosoro ayued pasen 1,505
] 15259 [Unpunofi menn MoxHO. npeHeGpeus.

O 38-69. Koscpdmunem TIPEIOMJEHHS CTeKfa . xpammx
Kpacnux Jy4eRt cniekrpa paped fy=1,510, a Ana kpa#tunx druome-
10BbiX fp=1,531. Onpeneants paccroanie Mexay . q;oxycamu A
 KpacHBIX M ¢HONeTOBbIX Jyyefi NBOAKOBBIMYKJON TOHKOA JIHH3H T

. panuycaMu APSAOMASIOWINX noBepxHocTedt no 15 cu..
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N 39. Bonnosas RpHpORS esera

1) Paccroaune x memxny nmosnocaMu’ umep(bepeuunn Ha 3xpane
HaXOAAIEMCA Ha -PACCTOAHHH [ OT IBYX KOTEPEHTHHIX MCTOYHHKOB
CBETa, OTCTOSIIHX npyr or npyra Ha paccrosiuun d (puc. 39-1),
paBHO ‘

Ak !
2mysing;  ny dcosu )
A
3pecs —— — ANRHA cseroaoﬁ BOJIHI:I ‘B cpefte, B KOTOpO# Ha-
1

xonmcn sxpaﬂ, 4} ~— NONOBHHA yr.ua MeXAy Hanpamennﬂmu
aydeft, o6pasyiolInX B RaHHOA TOYKE IKpaHa nmepq:epeuunon-
HYIO KapTHHY; 1 — KO3((OHIHEHT NMpeJOMIeHHA Cpelbl, B KOTOPO#
HaxOmHTCA 9KpaH. Eean t>d cos u1—>l H <popmyna npnnuma-
€T BHA R

nd =

. 2) [IpuHATO CYyUTATb, YTO NPOTSKEHHHIH HCTOYHHK cae'ra (Ha-
npuMep, LLeab, C3afH KOTOPOA HaXOLMTCA HCTOYHMK CBETa) Raer
Ha 9KpaHe yaoGoHabionaemyio uHTepdepPEHUHORHYIO - KAPTRHY,
eclu nmeptpepemmo%ue KapTHHH, O6pasyemble KpaWHHMH TOY-
KaMH HCTOUHHKa, CABHHYTH OHHA 1Q OTHOUIEHHIO K PYyro#l e Go-
Jee uyeM Ha 05 paccrosHms. Mexay nojsocamu. Ha ocHopanun
9TOT0 /A% HaGMI0NaEMOCTH HHTEpP(EPEHILHONHOA KapTHHH HeoG-
XOLHMO COGJIONeHHE CHERYIONEro YCIOBHA: AnHedHEle PasMepH
HCTOUHHKa CBeTa (HampHMep, IWIHPHHA Hlean b) NOMMHBI YNOB-
JETBOPATH COOTHOLIEHHIO

I S <

.

3lecb u — NONOBHHA Yraa MeXay
HanpaBieHUAMH  aydedl, HCXOHAMX

A3 Kakofi-nu60 TOUKH UCTOYHHKA CBe-
Ta M CXOASUMXCH B HEKOTOpOR TOY-

'ke skpana (puc.’ 39-2); n— kosg-
dunpent npenoMAeHns cpefd, B Ko-

" TOpOR HaXORHTCA HCTOYHHK CBeTa.
3) Yncno. AaHH BOAIH, yx.na,ubma:o-

Pue. 39-1.




[HAXCA. B PA3HOCTH -XOfKa' Jydell, OTPaMKEHHuX OT JABYX MOBEPXHO-
CTER TOHKO/: TIACTHHKH MO YEIOM 0}, No:ofe: cwpor-m KOTOpOﬁ ta-
XOHATCH ONMHAKOBHE CPEMH, PABHO ~© i o i

- 2d - B A ",;_'.:..'
Y o= e nZ___i o - .
— V n*—sin +_2

4) Coomomeﬂne s YIJIOB OTKIOHEHHA @ or HopmaJm oas
IIaBHBIX MaKCHMYMOB, AaBaeMBIX IubpaKIHOHHO peleTkodi  mpH
HOPMAJ/IbHOM NaJeHWH CBETA Hd DEUIeTKy, HaXOAAULYIOCA B’ mycrore

csincp—kl (k=0;1; 2;..),

rae k— NOPAXOK ‘CMEKTpE; ¢ -— IOCTOSHHAs peweTky. Ecau syud

najnaioT.Ha peueTky MOA YIVIOM @, TO MMEeT MeCTO COOTHOLIEHHE
.c(sinp—sina) =&\,

. .5) 3akon bBpsrra — Byabdpa ans orpaxenus peHTreHoscxnx
ayuelt OT Kpucraana ;
‘ kA== 2dsin 8,

rae A — AJHHA BOJMHBL; B — MOPSIOK cleKTpa; d — NMOCTOSAHHAS KPH-
CTa/THYECKOA PRIETKH; © ~— yros Mexay HanpasieHHeM OTpaxeH-
HOTO JIy4a H I'PaHbio KpUcTania.

6) Paspeuwraromas cuna IudpakuHOHHON pPeLIeTKH

----kN
Ak

rae N ——oéuxee YHCAO WITPHXOB B AH(PAKUHOHHOR pemleTke.

- 7) Paspemaromas cuna ONTHYECKOrO npn60pa onpenenﬂercn co-

OTHOLLIEHHEM

2nsing

. 8llecb b — HauMeHbllee pacCTOSHHE MeXAY MABYMS IITPUXaMH Ha
o0neKTe, pa3inuuMoe NpH HAOJAIOJEHHH TIOCPedCTBOM npH6Gopa; n —
nokasare/ib MPEJOMASHHST CPelbl, 3aMOJHAIOIEH NPOCTPAHCTBO OT
o0bexra 1o npubopa; u — NOJIOBHHA YIyla pacKpbiTHA Aaydefi, Hucxo-
_RAULMX M3 TOYeK O0beKTa # MOMaJalUNX B NPHEOP.

_ 8) Tlonnas nonspH3auus CBETa, OTPAXKEHHOTO OT AHINEKTPUKA,
KO3 (PHIHEHT MpPeNoMJCHHS _kotoporo' paBeH g, B Cpefny, ko3 dn-
OHEHT ApPeJIOMJIEHHS! KOTOpO#l paBeH fn;, HMeeT MeCTo MpH yr.ne na-

" Aenus P, ynonnemopmomem cooruomeumo

tgP=

nz : -
9) HHTe[lCHBHOCTb csera I, npowenilero CKBO3b MOJIAPU3ATOP U
aHa/qu3aTop, MJIOCKOCTH MONSPH3ALUH KOTOPHIX 006pasyloT yroa a,
I = I, cosx, '
rae [y — MHTEHCHBHOCTD nompnaosannoro cBeTa, nanafomero HA
aHaJn3aTop.
10) Yroa mosopoTa MIOCKOCTH MOAAPH3ALUH
' q)\.=‘ad‘,‘
‘192 T

. rne 0 —NOCTOAHHAA Bpameﬂna, SaBHCﬂﬂlaﬂ OT l'lpPIpOlel Bemecrsa‘
M “AIIHHB “CBETOBBIX ' BOJIH; .d — BAHHa CBETOBOrO Jiydaa B selnecrse.

,IIJm pacmopon yron noaopOTa onpenensercs COOTHOIICHHEM
= [«] dc, -

rn;e [a] ynenbnan uocrommaa BpaieHus; d.— JLIMHA Jy4a B pac-

TBOPE M C —— KOHLEHTpaLHs aKTHBHOIO BewlecTsa (uncno rpammos
- aKTHBHOro Bemecrsa B 1 cm® pactsopa). .

O 89-1. lnuna BodHBI KPacHOro Jyua B Bome. paBHa AduHe
BOJIHBI 3€JIEHOrO Jyda B BO3LyXe. Boja ocBellleHa KPaCHbLIM CBETOM.
Kakofi user BHIAMT NPH 3TOM CBeTe UeJIOBEK, OTKprBlIIIdH ria3 nog
BOAOH?

A 39-2, Yroa Mexny 3epKajiaMmu Qpenenﬂ paBeH a-lO" Ha
HUX MaZaeT CBeT OT: LIeJH, Haxojsuefics Ha paccrosHuH r=10 cu
OT JIMHMH TepeceueHHs 3epkat. JlnuHa CBETOBBIX BOJH paBHA
A=0,6 #xm. OTpaxeHHLI OT 3epPKaJ CBET JaeT uHTephEePEHUHORHYIO
KapTHHY Ha 3KpaHe, OTCTOALIEM Ha paccTosHuy L= 270 CM OT JH-
HHY nepeceyeHHs 3epKad.

-a) Kakoso paccrosuue MeR Iy nmepxbepeﬂunouubmu nosocaMu
Ha 3KpaHe?

6) UYro cayunres ¢ uHTEpP(hEpeHUHOHHOA KapTHHOH HA axpane,

‘ec/d wlesb CABUHYTH Ha PacCTOSHME S=2 MM B TAKOM HanpasJe-

HHH, Y4TO ¢ PaCCTOAHHUE OT JHHHU MepeceueHus 3epKaJ He UBMEHHTCAH?

B) Yto cayynrcsa ¢ KapTAHOA HAa SKpaHe, €CjH -PacCTOSHHE OT
wenn A0 JHHHM TIEPECedennus 3epKaj YBeJHYHTb BABOE?.

r) TI6kasaTh CRPaBeMIHEOCTb COOTHOIICHHS!, YKA3aHHOTO B NMYHK-
Te 2) BBeleHHSA, KaK ycnosus Ha6I0aeMOCTH HH'rep(bepeﬂuHouuou
KapTHHbHI, NOAyYaeMO# NMpH nomouin sepkan Ppeneas.

n) Onpeaennts HanOOJBINYIO IIHPHHY LIeAH, NPH KOTOPOH HH-
TepdepeHUHOHHAs KapTHHA ellle MOXeT HabjiodaThes.

e) CKONbKO HHTEp(EpPeHLUMOHHBIX MOMOC MOXHO BHAETH HA 3K-
paune?

Mpumenanne. Ipeasaputensuo c.rlenye'r pemnth sajauy 38- 1

- A:39-3.-Ha PHCYHKe 39-3 m3o6paxeéia | cxema onuta ¢ 6u-
npnsmoﬁ ®penesia. "Jlyin or mcTouHHKa cBera S (OcBelleHHas
1eab) APOXONAT CKBO3b GHNPHIMY B m-maior Ha 3kpane KK unrep-
q)epemmonﬂyuo Kapnmy Kakop Tyno#s yroa & Gunpusmsl, eciu npu

X
Syl .
Sw e
S - ' .
Ly N
- "1
K

Puc. - 39-3,
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" paccrosHun - d=50 ¢ or menn no
GunpusMbl ¥ npH paccroaHun L=450 cu
oT OHOpHU3MH © A0 3KpaHa HHTEpde-
peHUMOHHbIE TOJOCH HaTpHEBOro
cgera (A=590 'nm) = orcrosT ApPyr OT

(.nerxnﬂ ¢nuHT) paBeH n=1,578,

A 39-4. Jlyun or HcrouHMKa® CBeTa
(HakaneHHAX HHTBH) 1POXOAAT CKBO3Sb
paspe3aHHYI0 Ha NBe TNOJOBHRM - COGH-
patomyio nunsy (puc. 39-4). Ilpu stom

_'Ha 3KpaHe ToJayualorcs HHTepdepen-
UHOHHBIE TOJNOCH.

a) Oﬁmcnmb HX NpPOMCXOXKIEHHeE.

6) OnpelefnTh paccTosnnue MeXIY TEeMHHIMH TOJOCaMH MHTep-
¢epeHuHH NpH TaKMX AaHHHX: HATh "HAXOMHTCA Ha ‘PacCTOSHHH
20 cx ot paspesaHHOH AMH3LL; (boxycnoe paccrosinue HH3b 10 cM;

TNOJIOBHHKH JIHH3H Pa3iBUHYTH Ha paccTosrne 1 mm; sxkpan naxo-
‘puTes Ha i pacctosfHuH 450 cm ot auHBH; AnHHA BOJAHB 500 HMm.

'8) Kakop nosxer OulTs AHaMeTp HHTH AN TOro, 4To6ht moay-
“wpnach nHTepdepeHUnOHas KapTHHA?

‘1) Cxoabko MHTEpGEPEHUHOHHHIX TON0C BHAHO Ha 9Kpane?

O 39-5. Kakoma tonmuia MBEIBHOR NUIEHKH, ecau TpH wabaio-
NeHHH €€ . B OTPaXXGHHOM CBeTEe OHa NPENCTaBAAETCs  seseHON
- (A=D500 M), KOrla Yron MemLy HOPMAALIO W AYuOM 3peHus pa-
e 35°? [oKasaTenb NpesoMJIeHHs MEUIBHON BOAW  mpHHATH 1,33,

A 39-6. Ha usobpakenun HaTpHeBoro naamenn (A=589 as),
- HabAlofiaeMOM Ha  BePTHKa/AbHOA MBbHOM naenxe -(puc. 39-5),
BHOHL TEMHBlE TODH3OHTaJbHLIE NOJOCH. Paccrosine -Mexay
cepeinHaMH  TeMHHX nonoc [=5 mu. Kospduument mnpenom-

: ' neHuss MbuibHoli  Bonw n=1.33. Kaxkos

Yroa MeXxay noBepXHOCTAMH ‘HAenKu?

A 39-7. a) aKOBa ~ MaKCHMallb-
Haf ToAmuHA d, MLITBHONR IVIERKH, NpH
_ Kotopoii na6monaercst unrepdepennon-
Has ~ KapTHHA, NOKAa3aHHAs HA PHCYH-
ke 39-5, npH cAenylOUIHX YCAOBHIX: a3
Halmopatens HAXOAUTCH Ha ypOBHe
_nJeHkH; HaTpHeBoe. naama (A=589 nm)
OTCTOHT OT HabaloAaeMoro- Mecra ILIeH-
KM Ha paccrosuud a=30 cu; BhCcOTa
naaMeHH b=3 cmM; cBer _OT njaMeHn
NajaeT Ha MJEHKY 1on yraoM a=45°
6) Tlovemy "y €CBEXeNoNyIeHHON “1en-
KH HHTepdepeHUHOHHbIe NOJOCH ‘CTepBa
He BHAHB, a 33T¢M MNOABJSIOTCH B
BepXHell YacrH - NJeHKM M NOCTeneHHo

S

- Pne. 39:4, -

_apyra. Ha x=L1 mm? Kosdpduunenr
NpeJoMJeHHA . AAHHOTO COPTA CTeKJda

pacnpoc'rpaunmcn BHH3? B) rloqemy npn OCBELIEHHH MIEHKH Ge-

JIbIM. CBETOM BHAHbBI oxpameﬂuue B. pasHble BeTa CBETJILIE TOAOCH

H TNPHTOM TOJBKO B. BePXHEH 4acTH MUIEHKH?
0.39-8. Ha pucynke 39-6 NOKa3aHO DACIONOMEHHE /JWH3H H
NJIaCTHHKH B ONBITe N0 HaGmofenuio Koaen, Helotona B oTpaxen-

‘HOM._ cBeTe. CBET MOXer OTpPa3HTbCA OT CASRYIOHIMX TOBEpXHOCcTed:

OT. BepXHell NMOBEPXHOCTH JIMH3bl I/, OT BHLIMYK/IOH HHXKHEH Mopepx-
HOCTH JIMH3bl 2 ‘M' OT IJIOCKOH NOBEPXHOCTH TEMHOTO CTeKia 3.

'Hoqemy npH pacqere SAABJICHUSE TPHHUMAETCH BO BHUMAaHHE BO3MOXK-

HOCTb HHTepdepenuyy JyyeH, OTPasuBIIHXCA OT BTOPO# M Tperbe
nosepxuocreﬁ H .He O0fcyXkaaerTca BO3MOXHOCTL HHTepdepeHI U
Jydeil, OTPagHBUIHXCA OT NEPBOA M BTOPOH NOBEPXHOCTEH?

A 39-9. Cobupaiomas JnH3a NOJOXKEHA ‘Ha IUIOCKYIO CTEKJAH-
HYIO NMAACTHHKY, MPHYEM BCIEACTBHE NONalaHua MLUIH MEXAY JHH-
30/ H MJACTHHKOH HeT Kourtakra (puc. 39-7). Jmamerpnl 5-ro u
15-ro TeMunix Koviel . Heiorona, nHa6aiogaeMblx B OTpaMeHHOM cCBe-
te (A=589 um), pasusi 0,7 u 1,7 mm. OnupenennTp pagayc. KpH-
BH3HBl . [IOBEDXHOCTH JIHH3bl, OOpAILEHHOH K TJIacCTHHKE.

A 39-10. CreknsAHHAsn CHMMETPHYHAS JBOAKOBHIMYKJAAs JinH3a
CAOXEHA.C TaKO# JKe ABOSKOBOFHYTOH, npHueM NOJYYMBIUASACH CH-
cTeMa HMeer -OlTHYecKyio. cuay D=0,25 dnrp. Mexnay JHH3aMH 8
HEKOTOPOfi TOUKe HMEETCA KOHTaKT, BOKPYT KOTOporo Habuionaercs
B OTPaKEHHOM CBeTe HHTEP(EpEeHIlHOHHAS KapTHHA. .

-a). OnpefienuTh - paAHyC. NATOT0 TEMHOTO KOJBHA (k=5), ecnn

Anda BoaHb A=0,6 MKAM.

6) ToT e BONpOC, €C/IH MPOCTPAHCTBO Memny JAHH3aMH 3anoi-

HeHO BOHOM.

A 39-11. Haﬁmonare.nb O'rcqmbmae‘r mupuny 10 xo.neu ‘Hbo-
TOHA BAaMu OT uX uenrpa. OHa OKa3biBaeTcs pannoifx 0,7 mm. Uln-

. pusa: cienyomux 10 xosren oxaasipaercsi papnoii 0,4 ss. HaGaione-

HHEe HDOH3BOAMTCA B ‘OTP2XKEHHOM CBeTe NPH LJIMHE BOJHb 589 HM.

-Onpefennts pafuyc KPHBH3HBI NOBEPXHOCTH JIHH3BI.

O 39-12. a) KakoBa 6yner opma nosoc HHTepepeHLHH, ecan
UHAHHAPHYECKYIO COGHPAIONLYIO JIHH3Y NOVIOKHTL HA IVIOCKYIO- CTeK-
AAHHYIO . ATACTHHKY? -

. 6). Kakopa 6yner .¢opma moJsoc umepq:epeﬂnuu, eeml CIIOKHTD
ABe MHJAHHAPHYECKHEe COOHPAIOMHE JMHIL rax m‘o6u HX oépaaylo-
e COCTaBAAAH NPAMOH yron? :

»

& X
//////7// iz
S Pae 396 Puc. 39-7.
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«, .0 39-13, CnekTp - HaTpug . €OCTOHT.. H3
“ABYX .-JHHER ¢, JAMHaMK - BoaH 589,00 u
589,59 "um. Kaxoe mo .cuery :TeMHOE KOJb-
no - Holotona, = coorseTcTBylOliCce OAHON U3
9THX = JIMHHIL,' COBNJaeT :Co ., CACAYIOUWHNM N0
€YeTy TEMHBIM  KOJbIOM, COOTBETCTBYIOHINM
_ apyroft-. auann? HaGmonenne n’pou-anonmca
B OTpa)KeHHOM CBeTe. - -
O.39-14. Ha pucynke - 39-8,a noxasa-
Ha JMarpaMmMa. aMIIATY AL koneGanun, no-
INeMIIEro - 10 - HeKOTopoi. -Toukn K or .crers-
medt © Touku S.  Kaxnas nosoBuHa . BUTKa
CrUpasu . COOTBETCTBYET. OAHOI . 30He Ppene-
asi. Hanpasnenne npamoil OM nokasniBaer
. - ¢asy..KoneGanus, - AOWEAWEro. OT CBETAUEH
. Puc. 39-8. ' roukn pmo. Toukn K .no npamoit...OTpe3oK
OA | nokaswiBaer.. .aMIJHTYNY . KOAeGanus,
nomenmero zo toukn K npy 1oMHOM OTCYTCTBHH RPensaTCTBHA
mexay S n.K. Ha pucyuke. 39-8, 6. mokasana - AuarpamMma, - COOT-
BETCTBYIOWan CaY4alo, KOrfa MEXJy .HCTOYHHKOM €BETa . H. TOY-
Kol K- noMmelleHa mupMa.C OTBEpCTHEM, AHAMETP. KOTOPOrO. COOT-
BercTByeT 2,4 nepseix 30 Ppenvens. Cnaomwmnas 4acTh CIHPAIU
COOTBETCTBYET ~ 80HaM, BHAMMBIM CKBO3bL :OTBEPCTHE, @ NYHKTHD-
Haf — 3aKpHLITHM. OB-—-aMﬂ.nmyna koie6anuii B rTouxe K.

a) Hauepturh - nopoGHble: AuarpaMmbl. Aas. cayuaes, .KOra
WIMpMA  32KDBHIBAeT BCE. 30HM - PpeHedns, . KpoMe: 1) uepsou 30HH!
dpenens; 2). AByX NepBHX 30H; 3) Tpex € NOJOBHHONW: NEPBHIX
sod. (Cnupaab ¢iefyer BOCNPOH3IBOAHTHL npn6.nmerHo) o

6) .[Toxkasatp, 4To. NPH OTCYTCTBHY, APENATCTBHH MHTEHCHBHOCTb
cpeta (OCBEILEHHOCTh)B TOuKe K mpuGAH3HTebHO B 4 pa3a MeHbuie
MHTEHCHBHOCTH .CBETA, NPOIUEALIEro. CKBO3b owepcme, nponycxalo-
Iee TONbKO nepsyio 3ony Ppeneas.. .

B) [Mokasatb, HYTO MHTEHCHBHOCTD:: caeTa, npome;uuero CKBOSb
OTBEpPCTHE, NPONycKaioilee TOALKO NONOBHHY- NePBOii 30HH, NpH6AR-
3WTEAbHO B ABa pasa 60.nbu1e HHTEHCHBHOCTH NpH NOJHOM: OTCYT-
CTBHH NPENATCTBUN. :
~ r) Haueptutp Jmarpaumy, coomercmywmyno c.uyqalo Korna
_nepshle 1,5, 30HBI 3aKPLITHI KPYIJABLIM JHCKOM.

&) Haueptuth Aanarpammy, . COOTBETCTBYIOULYIO - c.uyqalo Korna
. CBET NPOXONHT CKBO3b KOJbIiEBOE omepc'me, on(pbmalomee Tpe'l‘blo
H Y€TBEPTYIO 3OHH.

.e) Haueprturs nnarpammy, COOTBeTCTBlelJJ.YIO cnyqalo‘ xorna
Tpe'l‘bﬂ H YeTBepTas S0HB 3aKPHITH HeNpO3pauyHbIM KOJBLOM, . .

& 39-15. Toueunpift: HCTOUHHK CBeTa S, H3NYUalOIM¥A: CBET ¢
AAnHOR BOAHE - A=5500 A  ocBeulaeT: SKpaH, PacHONONKEHHBI. Ha
paccrosnun l=11 M or-S. MexXay HCTOUHUKOM CBET2 S M 3IKPAHOM
Ha paccmmmn a=05 M . OT SKpaHa NOMeIleHa IIHPMa. C. KPYI/ILIM
.OTBepCTHEM, - AHaMeTp - Koroporo  d=4,2 mm.. flsasercs ..an
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'OCBEINEHHOCTh B HEHTPe NMoTyyaiolieRcs Ha 9K- P AAAANA
‘paHe AU PAKHUHOHHOA KAPTHHEL ‘GosbuIeH HIH e
MeHbIlef; yeM Ta, “KoTOpas 6yne'r mvxerb Me- Ce
~€TO, eCAN IUPMY' y6pa'rb° ‘ Y
~.0'89-16.-Kakosa ' 'PO/Ib. JIHH3EL B onst- 1 T : T
Tax ¢ AHDPAKUHOHHOH ‘PeLIeTKOA? | ‘ Lo
‘A 89-17. Jlyuw cBeéTa nagalT HOPMAafb- . Pue. 399
HO Ha Ty CTOPOHY CTEeKNAHHON KudpaKUHOH-
HOf" pellleTKH, THe HaHEeCeHH IITPHXH, a C APYrofi CTOPOHBI peurer-
KH NPOU3BOLHTCA -HaGMIONeHHe MOJYYAIOWerocs CMNeKTpa H HaMe-
penre gauH' - BOJMH. Jlyun AuQparHpyloT B CTeKae, NPOXOUAT
CKBO3b - CTeKJNSAHHYIO IWIACTHHKY H BHIXOXAT B BO3Ayx. Caenmyer
JIA OTCIOA, YTO H3MEPRAIOTCA IJIHHBLI BOJH B CTeKae? -
-'A-39-18, Opna -cropoHa TNIOCKON ap a//1e/1bHOM TPO3padHON

"MAACTHHKH TJ/aAKas, a Ha Ilperl’I HMeloTcs uunnnnpuqecxue Ka-

HaBKH OJMHAKOBOM WHPHHEL (nopsinka 0,01 ms), BunOTHYIO MpHUIE-
raioniye npyr X npyry. ‘TaK 470 MJOCKaf nonepxnocn, owcyrcmyer
(puc. 39-9). i -
~ -a) Kak- neﬁcmye'r TaKasd - MJacTHHKA Ha CBer, Hopuam,uo
nanaloumﬁ ‘Ha ‘ée MOBEPXHOCTh?

*6) ‘Kak '~ uamennTca neficTBHe TJIAaCTHHKH Ha CBeT, eC/lH ee
‘TIOMECTHTb B XKHAKOCTH C TaKHM Ke xos<pqumemou npenowle-

“HAS:'KaK H BeUieCTBO TTACTHHKH? =

O 39-19. Ha . ‘AHGPAKIHOHHYIO - DEIMETKY ~ HOPMasbHO Najaer
cser oT HarpHeBoro miaamenn (A=589 wu). Ilpn stom. naq ‘cnexrpa
TpeThero: MOpAfKa mosyuyaercs yroa orkaowenuit 10°11°. Kakosa
ATMHA BOMHM, R xo1~0poﬁ yron OTKJOHEHHS BO ‘BTOPOM - nopsun(e
paseu 6°167: -

‘0" 39-20.:a) Ha nmppamnonﬂyxo pemeﬂ(y. HMEIOH1YI0 50 wrpn-
xoB' “Ha- '} ‘mM, namaet HOPMAaJNbHO NApa/UIeNbHEI NMy4oK Geroro
cpera. ‘Kakosa  pa3HocTh yr/ioB OTKJIOHEHHA KOHI(a NEpBOro U Ha-
Yana BTOpOro cnekTpoB? JnuHB KpafiHHX KPaCHHX H xpaﬁﬂnx Oro-
JIETOBLIX BOAH TIPHHATH ‘PaBHbIME- 760 1 400 wm.

- 6) : Kaxopa - pasHocrb yr08. o'rlmonennx xonua BTOpO[‘O # Ha-
llaJla Tpersere cnekrposd - -

A 39-21. Ha pemerky: ¢ nocrosmﬂoﬂ 0006 MM HOpMaJIbHO
Aafiaer “"MOHOXPOMATHYECKUH CcBET. YTOa MeXny CNIeKTpaMH liro n
2 -FO_TODANKOB paBer’ ‘4°36’. OnpepenAaTb AAMHY CBETOBOMH "BOJHGI

O 39-22.:Onpepenuts HaAHGOMbUIMA TIOPANOK CMEKTPa, KOTOPHI
MoXeT 06pasoBare KHPpPaKUNOHHASA pelleTKa, uMeiomads 500 wrpu-
x0oB Ha | mm, ecan AnMHA BOJHBI paBHa 590 Hm. Paccmorpers nsa
cnydas:-d). ‘ceer nauaeT Ha pemeTxy Hopmanbﬂo. 6)- cBer nanaer
nox ytiom:-30°,

- A 39-23;-Ecan cmo'rpen CKBO3B nuqapammonﬂyto pememy Ha
OTHaNeHHYIO ' WAMNOUKY, TO BUiHA mudpaxuunonnas xapruia. dare
“OOBACHEHUS - BCEM - ABACHUAM, KOTOPHE GYAYT HA6MIORATHCH, ECITH,
JoctaBiss pemeTKy Nepen 'rAasoM: a) BpallaTh ee BOKPYr OCH; mpo-

| NXOASILIEH ! 'eKBO3b &8 cepennﬂy B NepNeHAHKYARPHON K TIOCKOSTH
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peweTky; 6) -aBHrarh pemerxy nocrynare.nbrxo ACPNEHAHKYIAPHO
¥ NpsMOH, HANPaBJICHHON OT JAMNOYKH K [1a3y, B BAOAb STOR Nps-

MOi; B) Bpaluarb pelleTKy. BOKDYr OCH, COBNAZAIONLel € DJIOCKO-

CTbIO PEUIETKH H. napaneNbHoOR ee WTPHXAM; F) -BpallaTh pellerky
BOXDYT OCH, COBUIafaiolled C MAOCKOCTbIO PEMIETKH H nepnexumxy-
JASPHOM-ee LWITPHXAM.

A 39-24. IiBe Cpeanl ¢ f10Ka3aTenAMH npe.nou.nennﬁ nyu n,
rpannyaT no MJAOCKON MOBEPXHOCTH, Ha KOTOPOR HaHeCeHb INTPHXH,
o6pasyioulne An¢ppaKkuHORHYIO pemerky ¢ nocroaunoh ¢. [lokasars,
uTo npn AMHEE BOAHH, YAOBJETBOPAIONIEH COOTHOLWIEHHIO -

A> (ny +n,)c,

ayun’ cBera IPOXOAAT CKBO3b TaKyio 3aIITPHXOBANNYIO NOBEPXHOCTD
Taxk ke, KaK H CKBO3b IVMIAJIKYIO.

O’ 39-25. [Tpospaunasn mnaacTuHka noxpma ¢ ofeHx CTopoH
mrpuxamn, o6pasyomnmn  udparunonusie pewerkn.. Ha naa-
" CTHHKY HOPMa/JbHO MNanaer’ Monoxpcmamqeckwk ‘cser. Hem - oran-

yaercs ﬂeﬂCTBHe Ha CBeT TaKOH TWIAaCTHHKH 1O CpaBHEHHIO CO.

CTEKAAWHOA MNacTHHKOM 'Takoft ke TOMUARHL, NOKPHITON WTpH-
XaMH TOJIBKO € ONHOW cTOpOHH?- PaceMmotpers ABa caywan:

a) TONIMHA TUIACTHHKH 3Haume.nmo 6o.nbme NOCTOAHHOA pe-
IEeTKH; ' S

6) TOMWMHA MAACTHHKA PABHA NOCTONHHON peleru.

A 38-26. PentreHOBCKHE JiydH ' OT MNal/NafAMEBoOTO - aHTHKaro-
Ra  najalor Ha rpamb (100) Kpnman.na xmpucroro HanHﬂ n
orpaxalores nop yriaom 5,9%

a) Onpepenuts  AMuHY TNafaiolleR BONHH, sHast, 410" peuierxa
xnopncmro HATPHSl WMEeT BMJ, NOKadanHHfi na phcynke 39-10,

Ha KOTOPOM Geanie KPYXKM COOTBETCTBYIOT TOJMOXKERHAM WUEHTPOS -

HOHOB HATPHA, a YepHBIE — XJI0DA. Fpaub (100) napasiencHa nao-
ckoctH YZ,

6) Tlon KaxuM yrioM HOMKHO MPOHCXORATH oTpamenne nepsoro -

nopsaka ans rpann (11Q)? (Dra rpams napanneasda ocn-Z n
OTCeKaeT oT ocefl X L Y panﬂme

. OTpesKH.) -
© 39-27. Kaxona " BOMKHA
OuTs  anuHa - KudparuuoHod
pewerkn, umewowest 50 wrpu-
'xoB Ha 1 s, arobH B cnektpe
BTOPOro MOPsAKa MOXHO -6Hi0

Hup Hatpus 5800 A 'nm 5896 A?

O 39-28. Huamerp  spawka
_YeJIOBEYECKOrO = Trnasa MoOXer
Mensithes 0T 2 ‘0 8 mm. Uem
odmcnmb, 970 Maxcnmanwaﬁ

Puc. 3910, ' upn nuametpe apawka 3-~4 mm?

- MOJKeT BHAeTb Ha  paccrosnHn 10 s pas. "

" 9TH HaHHbe 'paapemalomeﬁ CTIOCOGHOCTH

. pasnesbHo paanﬂanb ABe Jn-.

' OCTpOTa  'Spems ' HMeeT MecTo

-0 39-29 -Cpenuuil -~ vesoBevyeckudt - ri1aa.

ReNbHO ABA ~HApa/liIe/ibHbiX HTpHXA Ha Oe- -
Fi(0) 8 Gymare -OTCTORLMX - APYr OT JApyra Ha
3 mm. Ilpun . ocrpom 3peHuH paccrosHHe
MeXHy ' paskeAbHO BUJHMHMH INTPHXAMH
yMeHbluaercs X0 2 -mMm. COOTBETCTBYIOT JH

r7asa, BHYHCAEHHORA ~mo Q)opmy.ne myHKTa.

7 BBedeHHA? - " Pue. 39-11

[Tpunars n#nA pacyera AuaMerp 3pauka
paBHbLIM 3 MM, LJIMHY cBetoBHX BOJH 6000 A.

- O .39-30. ﬂpenno.nomuu 4TO AHaMeTp 3pauKka MpH Habaoze-
HUH B NPH3MAaTHYeCKHA GUHOKJL C 8-kpaTHHIM yBeJIHUEHHEM paBex
5 mm. Kaxkop nonxen OLITh AHaMeTp onpaBH OOBEKTHBA, YTOOH
yBeAHYEHNe paspemalomel CHAK, noayualomeHcs NPH NOAb30BAHKH
GHHOKJIEM, TO CPABHERHIO ¢ Hesoopyx(exmum riasom Guno TOXE
8-KpaTHHIM? .

O 39-31. Onpene.nm-b xoachmnuem npejioOMJIeHHs B CJAelyto-
KX CHydanx: ,

~a) Das uenpcspa!moﬁ IManH yro.n noaHoR no.nﬂpusaxmu npu
OTPaXKeHHH OKa3ancA paBHEM 58°, :

6) s npo3pavHOro BEMIECTBA Yros NOJHON NOJIAPH3ALMH (npa
NafeHuyu CBETa H3BHE) OKas3a/jcA PaBHBIM MpelesbHOMY yray (Hau-
MeHbmemy Yry, BPH KOTOPOM NOJYy4aeTcA NOAHOE OTpaeHHe).

A 39-32. HafiTH yroa mNOJHOA NOJNAPH3AUHH TpPH OTPaKeHHH
OT TPaHHlbl CTEKNO — BOAA.
A 39-33. Kakos foaieH. OHTD npenounﬂmmnﬁ yron y crek-

._.nsmﬂon npuaMbl, 4TO6H YIJibl BXOZA H BHIXOfla Jy4a H3 MpPHUIMBL

6H1TH YIaMH TOMHOM - NOJISPH3ALHH? Kakos npn TakoMm npenom-
ASIOUIEM yrJie Yroii HaMMeHbHIero OTKJIOHEHWs?

. A 39-34. EcrecTBeHHHIi JyY cBeTa Najfaer Ha rwocxonapan-
Je/IbHY10 CTEKJSIHHYIO ILTACTHHKY. Yros nmajeHHs paBeH yrily nod-
HOW mosspu3auun. IIpn TakoM yrie nafeHHs Ha CTEKJO HHTEHCHB-
HOCTb OTPaXKeHHOro Jiyya coctasnaser okosno 0,1 OT HHTeHCHBHOCTH
Najfaiollero. = ecTeCTBEHHOro cBera. OnpefesnTb HHTEHCHBHOCTb
eCTeCTBEHHOr0 - H TNOJIADH30BAHHOTO CBeTa B. Jy4ax, NOMeYeHHBbIX
uuppamu Ha . pucynke 39-11, NpPHHAB HHTEHCHBHOCTb Najfaio-
mwero- Ay4a 3a eaudHuy. [lorsomieHneM cBera B MJACTHHKE Tpe-
Heopeub. ‘ '

. 0 39-35. [Tycte moOmIOWEHHe CBeTa B HHKOJE TAaKOBO, 4TO
HauGonbiiasg CcHJa MOJNFPH3OBAHHOIO CBeTa, MPOILIERUIEro CKBO3b

 HHKOAb, paBHa 90% nonspu3oBaHHOrO CBera, Malaiollero Ha Hero.

a) Bo cKonbko pas yMeHbIIAeTCs CHJIAa eCTeCTBEHHOro cBeTa
npu TPOXOXKAEHHH CBETA CKBO3b ABA HHKOJA, MJOCKOCTH MOJAPH3a-
UHH KOTOPBIX -COCTaBAAOT yroa 63°?

6) Bo ckonbko pa3 ymeHblaeTcsi CHJia CBETA, €CaH, KpoMe ABYX
l-mxoner"t.' YUOMSAHYTHIX B YC/IOBHH a), CBET MPOXOAMT eille CKBO3b
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ONlMH HHKONb, HATIPABJEHHE TIOCKOCTH no.wmpnsaunn KOTOpOFo COB- .

najiaer ¢ NEpBHM HHKOJEM?

0 39-36. a) IlBe crombl CTeKJlﬂHHle TITACTHHOK, ncnoabaye- :

Mbleé KaK MOMAPH3aTOPH, NPH NapalieNbHHX NJIOCKOCTAX NOASApPH-
3alliH NPONYCKAlT B n==16 pa3s Gosblie cBeTa, YeM NPH CKPELleH-
HBIX- DAOCKOCTAX. -Onpefenuts cTeneHp NOAsapH3alni. p- (OTHOLIEHHE
MHTEHCHBHOCTH TOJSIPU3OBAHHOTO CBeTa 'K OGUIel HHTEHCHBHOCTH
npolleANIero cBeTa), KOTOPYIO CO3JaeT Kaxaas CTona B OTAENbHOCTH.

6) Kaxkosa Gyner crenenb NOJSpH3aluu p, ec.zm qucno cTeK.nﬂH-
HBIX TWIACTHHOK ‘B KaXXAOH cTOme YABOUTH? ‘

O 39-37. Onpenenuth = TOJNIHHY  KBapUEBOH n.nacmnxn, ansa
KOTOPO# YroJ TIOBOPOTA 'MJIOCKOCTH NOASPH3AUMH CBETa ¢ AJHHOMN
BoaHH 509 nm paBen 180°. IlocTostHHas BpallleHus B Ksaple JJs
5TOf AJMHB BOJAHH paBHa 29,7 epad.-mm=1.

A 39-38. Monoxpomarnueckuit - ceer (A=4047 A) npoxomur
ckBOo3b . nmogspoun: P (puc. 39-12) u mamaer Ha KBapueBylo nJjaa-
ctuiky K, mMeioulyio GOpMy KIHHA, YroJa MeXAy rpaHsMH KOTO-
poro paseH ©=7°48. Hanpasienne ontHyeckoi OCH B KBaplle. no-
Ka3aHO WITPHXOBKOA. JIyun c¢Bera. MHPOXONAT. B  KBAapue NYTH
nopsAlka HECKOJAbKMX MuaanMerpoB. [locrosnnas ppailenus aas
yKa3aHHON IJIMHBl BOJMHHI B KBaple paBHa 48,9 2pad-mm~1, Kaxkas
KapTHHA BHAHa HaG/IOAaTeNI0, KOTOPHA CMOTPHT CKBO3b BTopoﬁ
‘ ﬂOJalOHlI A? :

& 39-39. Ha pucynke 39:13 'nokasama cxeMa neMOHcha-
uPlOHHOI‘O onbiTa BhHAawIErocs pycckoro ¢musuka H. A." Ywmosa.
€ger ot HcTOUHMKA S NPOXOANT CKBO3b MOJSPH3ATOP (noamponn) P,
a saTeM Huier csepxy BHHM3 CKBO3b CJIerka’ 3aMyTHEeHHBIi pacTBOp
caxapa B creknsmHoM cocyde B. B cocyae smiHa reMnaﬂ BHHTO-
06pagHo pacnosioxKeHHas mnosoca.

a) QG’bﬂCHHTh fiBJIeHye. ‘

6) Kakosa AnuHa Imara 'TEMHOTO BHHTa B pacTBOpe npu cie-

RYIOUINX yCAOBHUSIX: pacTBOp conepmm‘ 650 2 caxapy na 1a Bonu

IJIOTHOCTL paeTBopa 1,32 m,,,,ocxsemeﬂue s

~.pacTeopa nponssonmcn CBETOM C A/HHON |
soanbl 521 MM, AAS  KOTOPOro TNOCTOSIH-
nas Bpallenns pasHa 87 apaa Om=1?

¢ Pue, 8912 ¢ el mvianmer GG Pye, 89418,

-8 40, KeantoBrip ABAGHHA B ONTHKE.

: l),S},iepma= qm'rona - . :
&= - hv,
rne h-—noc*rommaa l'lnam(a Vv:=—4acToTa,

2) ypaBHeﬂne SﬁHmTeuHa AJs - BHEWIHEro (bo'roscptbema

mﬁv2

‘ hv_—(\o’ .

rne tp—paﬁora ‘BHIXOAA anempona 3 Tena, m _u v—Macca B
CKOPOCTH BHIJIETEBLIEN0 3J€KTPOHA,

.8) Ceerosoe naBnenne (npH sepxanbuom mpamennn H. HOp+
MaJleOM najgeHun).

“%—~<1+r),

‘/,‘

THOe I ——nmeﬂcnsuom ‘cBera; r—-xoaq)cpnuuem SepKaJIbHOI‘O ot

PaXe€HUs; ¢~ CKOPOCTb CBeTa.
(4} IBHXEHHIO YACTHUE CO CKOPOCTBIO U COOTBETCTBYET BOJHO-

BOH npOnecc, HpPI‘leM mmﬂa BOJIHHI

__’}_'
‘my’
re m— Macca 4aCTHIBL

.C. 40-1, OnpeaenuTs, SHEPIHIO - OLHOTO Q)oToHa a) I[JIH xpac-
HOI‘O cRéTa (A=600 rm); 6) AAA MECTKHX pemrenc}ﬂcmx -ryuei
(r=1 A)
~Ilpn, Kax(oﬂ -TemMneparype cpélinns auepnm Tennoaoro ABHIKE-
Hna (§a, OfHY CTeneHpb cno6onb1) MOJsIeKY.T PaBHa SHEPTHH yxaaaﬂ-
HBIX (OTOHOB?

O 40-2. JlamMnouyka KapMaHHOTO (bOHapﬂ n0Tpe6JmeT Mom-
HOCTb . QKOnO. 1.67. IlpuHAB, 4TO 3Ta MOILHOCTH pacceuaaeTcsl BO
BCEX, Hanpas,neﬂnax B BHJe H3AYYeHHs M 4TO LIMHA BOJHbLI, COOT-
BeTCTBYIOIlAs Cpedleii wactore, pabHa 1 mMKM, onpenenmb "4RCNO
¢oronos, napaomnx Ha 1 cn? NJIOLLAIKH, TIOCTaBAGHHON NepneH-
IlHKleﬂpHO K;flysam Ha-pacctosnun 10 xkm, B Teuenne 1 cex.

40-3. Odpene.nwrb : nau60.nbmylo AJMHY  CBETOBOW  BOJINDI,
npn KOTODO#, MOXKeET HMeTb MecTo ¢oroa¢q)em.: a) jns nnamnu
6) nna nesus: ;

O 40-4. .Onpenenmb MaKCHMAaJLHYIO CKOPOCTb  3JIEKTDOHA,
BblIETEBIIETO na Lesus MpH OCBelleHnH CBETOM C IUIHHOW BOJHbBI
400 rm. £

A 40-5. CeJleHOBbm q)OToaJlemeH'r nmeer qyscmme.nbuocrb no

TOKY, paBnyio 200—— I1punnmasn, uro Taxaa e YYBCTBHTENBHOCTD
HMeEeT MecTo. n?u OCBEILeHHH q)oroanemeﬂ'ra Monoxpomamqecxnm

CBETOM ¢ AARHON BosHK 5510 A, OnpeaeNnTD, ‘CKONbKO (HOTOHOB npH-
xoantca Ha | anexTpos, yuacteylomni B gorotoke.

Y asanme, JTipuuate B0 BHEManBe nynkT 4 pBenenns ¥ § 37.
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~ O 40-6. Haxmenbwaﬂ AJUHA PEHTTEHOBCKUX nyneﬂ nonydae-
MEIX [pH nocpencme TPYOKH, paﬁoratomeﬁ nox- Hanpamenneu u,

. A .
BH'{HCJIHETCﬂ o tt)opmyne' Ao=—l-}—, rAe A ——nocm;muaﬂ, 3aBHCA-
mas or Buéopa enunnn: OnpenesuTs BeHIHRY A apu ycaosnn, 410

A BuipaxkeHa B aurcTpemax, a U— s kunosoabrax. :

A 40-7. VanydeHne - peHTI€HOBCKOR ~TPYOGKH - nagaer Ha Kpﬂ’-
craan Kaabuuta (CaCOs). Haumenbuini YFOJI MeXJy MJIOCKOCTbIO
KPUCTAJIA H MYYKOM DPEHTIeHOBCKHX aydeil, NPH KOTOPOM. MOXHO
OTMETHTB OTpaxenue, pasen 2°36’. TocrossHHasw pelIETKH KanbIUTa
pasta 3,04:10~% cm. Tlon- Kakam Hanpmxemaem paboTtaer peHrré-
#OBCKasA TpyOKa?

A 40-8. a) Onpeneants - namxexme ayuei Conmsua Ha nosepx-
HOCTb YEPHOPO TeJa, NOMEUIEHHOr0 Ha TaKOM JKe DacCTOSHHH OT
Connna, Kak n 3emas. Yron nagenus pased nymio. Conneunds no-
‘CTOIHHAA (HHTEHCHBHOCTb COJIHE'!HOH pamMauMy 3a TpefesaMu ar-

Mocq)epm) papna 1,35.10%2 ——- !

.u’ cex” :

. 6) I'Iponsaecm TOT XKe pacuer 1A% Tena orpamalomero BCE JIYYH.

B) Hpouanecm TOT .JKe pacuer. &1 memnnnoﬁ NAacCTHHKH, OT-
pa»xaromen 4% Bcex smyuefi H norjgomaromnen 6% HX sHeprum.

A 40-9. Yacte CTeHKH  KOAGB .3JeKTPOJIaMIIbl  HAKAaAHBaHHA,
apeacrasasioue cobok cepy paanycoM 4 cm, nocepeGpena. Jlam-
na norpebnser MouHocrs 50 em, ua Kotophix 90% 3arpaunsaerc
Ha uanyyeHue. Uto Goabiue: RapaeHne raza B kosbe (lO*Um pm.cm.)
HJIY CBETOBOE AaBJjieHHe Ha CTEHKH?

A 40-10. Cper napaer Ha TIOCKYIO - n.uacmnxy oA yr/ioM
a%0.. B KakoM .HanpasAeHuR OyfeT OTTaJAKHBATBCA ILIACTHHKA!
a) ecid ee TNOBepPXHOCTb MOTJOMHIAET BeCh cper? 6) ecau fnosepx-
HOCTPH 3€PKaJbHO OTPaXkaer CBET? . _ :

O 40-11. B Bakyyme noxsemeHa NJOCKas MeTannHdecKas
NAACTHHKA, ¢ OJHOA CTOpOHH Gaectsimias (r=1), ¢ aApyroi 3auep-
weHHas (r=0). Ee ocsemaior HOPMaNbHO MANAOUHM CHIbHHM
ceetoM, Hafitu oTHOmenne chua, Ha Hee neﬁcmyioumx npu ocaelile-
HHH GaecTAEN U YePHON ee CTOPOH:

A 40-12. IpeanonoxuM, Y0 Haxonnmancn B BaKyyMe Mb-
JUHKAa NOJ JaBJeHHEM CBETOBHIX Jyued ABHMKETCH C YCKOPEHHEM.
3a cuer yero yBeNHuHBAEeTCA ee. KHHeTHUeCKas sHeprus? Paccmor-
peTb caydau: a) NBUIHHKA orpa)xae'r BCE JYUH; 6) nbUIHHKA
nomomaer BCE AYUH.-

.~ O 40-13. OnpefienTb - AAMHB  BOMH B BOJHOBLIX npoueccoa.
'coomeTCTBy!omHX'

a) ABHKEHHIO anbda-gacTHUB CO CKOPOCTBIO 5000 =2 m —

6) ABHIKEHUIO MOJIEKYT Knc.nopona npu Tewmepa-rype 27°C (npn
CpellHeH CKOPOCTH) .

O 40-14.  Daextpois, nazlaloume Ha a.momnuuenym toasry,
HaloT AudPaKUUOHHYIO KapTHHY, MPHYEM YrJA0BOE OTKAOHEHHe

" PHME®,’

©- cTeKTpa NepBOro nopsaka pasuo. 1,1%, l'locroanuaﬂ . peerky azio-

MuHBA papHa 4,05 A. KakoBa cKOpOCTb SJAEKTPOHOB?

© 40-15. B snexrpounou MHKDOCKOTIE S/IEKTPOHDI ycxopmo'rca
pasﬁoc'rbxo ‘norenunanos 90 xe. KakoBa Moxer Ghitb aneprypa
MHKpOCKoOna, -ecau Tpebyerca paccuo-rpe'rb O6BEKT, nera.vm KOTO-
poOro HMelOT pasMepH oKono 1 wm? - -

A 40-16. B 1913 r. H. Bop npezmox{m MOAEN, aTOMa BOAG-

-polia, CHIpaBlIYI0 poJb NEpPBOTO- HaGpOCKa COBPEMEHHOH Teopun

cTpoenns atomos. I1o 3Tofi Moaeam: aTOM BOAOPOAA COCTOHT M3 IO-
JIOKHUTENLHO 3apsiXKeHHoro siapa (NPOTOH), BOKPYr .KOTOpOro obpa-
IaeTCs MO OKPYKHOCTH 3JEKTPOH. YCTOAYHBHM SABJSIETCA IBHKE-
HHE 3/eKTPOHa JHIb MO TeM OPOHTaM, AIA KOTOPHIX MOMEHT KOaH-
YeCTBa ABHIKEHNA paaea HAH KpaTeH NOCTOSHHON II.nam(a . BENEeH-

HON Ha 2n.
h

mor=n-—

. . i W’ .
rae n=1; 2; 3 B 1. &; M — Macca 3NEKTPOHa; ¥ — CKOpPOCTb €ro;
r — pamuyc op6uthi. Kaxnoit op6HTe COOTBETCTBYET ONpPEAENEHHLIA
YPOBEHb 3HEprud aToMa, TaK 4TO MpH. MOIVIOUIEHHH AaTOMOM 9Hep-
THH WJH NIPH HCMYCKAHHH ee anepron nepexozm'r ¢ onHoR opﬁmu

Ha ApYrylo.

“a) Ilokasarb, ut0 npnseneﬂﬂoe BHIlIe  yca0BHE ycroﬂqnaoc'm
NBRXKEHHA 3/IEKTPOHA 'PaBHOCHILAO TpeGoBanmio, UTOOH Ha OpGHTE

':-mex'rpona YRAAIHBAJAOCH Iesioe HHEIO crommx BOJIH, nJlHHH kKoTO-

pHX COOTBETCTBYIOT ABHIKEHHIO SJIEKTPOHa.

6) Ha#tn panmyc opOHTH SJIEKTPOHa, coo'rne'rc'rnylomnﬁ nan-
MeHbIIEMY YDOBHIO SHEPrUH aToMa BOJIOpOAa.

B) Onpeneants paGoTy HOHH3aLMH aTOMa BONOPORa, T. €. noa-
HOTO yjaJieHHs 3JIEKTPOHA ¢ nepBofi OpOUTH. -

r) Onpelenuth IONHHY BOJHH CMEKTPA “HCOYCKAHHS ATOMHOrO
BOAOpPOAA An, H3NyY4eMOR NpH Nepexofie SNEKTPOHA ¢ OpOuTH ¢

- HOMEpOM n=4 Ha opOHTY ¢ HoMepom n=2. Kaxoso u3MeHeHye CKo-

pOCTH aTOMa BOROPOAa?

£) Onpeneants ANHHY BOMHM CHEKTPAa HCNYCKAHHsS HOHH30BaH-
HOTO reJinsi, COOTBETCTBYIOLIEro NEPexXoay JMeKTPoHa ¢ op6mu € HO-
Mepou n=4 Ha OpOHTY C HOMepOM n=2

§ #41. 3akoHbl HBRYyYOHHA

1) Teno, norsouiamiiee MafaiouHii Ha Hero fNOTOK 3JEeKTpoMar:
HUTHBIX BOJIH NOJIHOCThIO, .HAa3biBaeTCs aGCOMIOTHO UYEPHBIM TENOM
HIH NOMHBIM manyuarteneM. Koadduuuenr norsouends a6conoTHo
YepHOro TeNa paBeH efuHulE ANA BoaH Beex uactor (A=1). Tena,
MONOLaIO e MaJalOlHe HA HHUX NMOTOKH BOAH uacTuyHo (A<I),
HA3LIBAIOTOA «HEUEDHBIMH». Y HewepHHIX Tea Kosdduuuent A 3asu-
cuT oT 4acToTsl. BooGpamaembie Tena, y KOTOpHIX Kosddumment A
JIR - BCEX HaCTOT MMEeT. onHo H TO Xe anaqe}me, _Ba3LIBAIOTCA - «Ce-



'2) 'Crenky ' 3aMKHYTOR HO/MGCTH BHYTPH MOGOr0 Teda SABAAIOTCH
a6CONIOTHO YepHBIMA (MO/HBIM H3AydaTeseM), eCiH TeMuepatypa

ux Bcrony olua u ra xe. Jlio6oe Ten0 TOM Ke Temneparypu BHYTpH
NONOCTH - TOXKe sumaercn nonHuIM u3nyyarenem. CBOHCTBA CTEHOK
HesaMKHyTou MOJIOCTH TeM- GHKE K CBOWCTBAM MOJHOro H3my4a-

Te/s, YeM MeHbule TLIOIaAb OTBEPCTHA MO cpasnenmo c osmeﬁ nno-

maiblo CTeHOK ROJIOCTH.

3) MommuocTh H3NYYEHHS C eAHHHIBL nnomazm HeqepHoro Tena

B mnepBa.ne qacmr ot v+Av pasHa
! ‘ Alv — AAJv,

rie. A——Koa(b(puunem MOTJIOMIEHHS B TOM . XKe nmepsane wacror,
A/, = MOUHOCTb H3NYYEHHA C eJHHHIE MJIOWARH NoJHOro usnyqa-
TeAs B TOM Ke uutepBane (3akoH Kupxroda).

. 4) Cymmapnast MOUIHOCTb H3JTYYEHHS C eAHUHHILBI nnomazm noJ-
HOTO . nsnyqa'renﬂ nMeromlero temneparypy T (3aKOH Cre(baﬂa).

.I—-cT‘ ‘

15) ‘CymmapHas MOIILHOCTh na.nyqeunﬁ C eanHHLL rmoulazm He-
qepHOFO TeJ'[a '
v Je=eaTH,

rae e,—xoa(bcpnunem nom{oro H3/MYYeHHR JlaHHO[‘O Tena, paam;u’r
cornacko 3akoHy Kupxroda, xospduunenty. cymmMapHoro. noronie-

HUA. Tena W 3aBUCHIKMA OT MPHPOALI TeA H ero Temneparypbl Y.ce-

" phIX TeJs & He 3aBHCHT.OT TeMOepaTyphl. . ;
.6). Popmyna Ilnanka mns GyHxuuy pacnpemenenm Momuocm
NOJIHOTO -H3/1yYareasl 1O .MHTepBaJaM ,4acrToT

E(v) = o 207

"‘.-l.. PN ' .=,;~ R . AV. P Ay - '.
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7) CBﬂBb MeXay TemnepaTypou NO/THOTO ua.nyane.nﬂ U AJTHHOR
BOJIHBL, - COOTBETCTBYIOIlEH MaKCHMYMy (YHKUHH ‘pacnpefeieHus

MOLU.HOCTH l'lOJlHOI‘O H3yuaTenas: 1'10 HHTEpBANIaM IIJIHH BOJ'IH, ’
H v )LT C PRI R B B

rzge\ C— nocrommaﬁ Benwmﬂa ‘ ,
8) I'Ipu pelleHHu 3afad ob PISJIy‘{eHHH Bonb¢pama c.neuyer uc-
N0Tb30BATL CBeJeHHUA ‘0 ‘BONb{pamMe; npuseeHHble, B TaGaune XXIX.

O 41-1. MowHocts u3nyUeHHs C nosepxuocm 3eMJm B KOCMOC

npummaerca panﬂon 91 : Wc

TR S T

a) ‘Kaxkosa’ Temnepa'rypa a6comomo qepndro rera (nonnoro
‘Haliydarens), AMeIOIEro ty e MOIHOCTE M3AyYeHuA? = ol
- 6) Kakos Koaq)qmunem TOJIHOTO M3JyueHus Tend, ‘é&An npu
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'rewmepa'rype 15°C (cpemma 'remnepaTypa NOBEPXHOCTH 3eu.rm)
OHO. MMEET. TY 3Ke MOIIHOCTb H3JYyYeHHs?

- O 41-2. BonnppaMmopas HHTb HAKaJUBAETCA B Baxyyme 'roxou
1 a. ao temneparyps 1000° K. TIpn xakoM TOKe HHTbH HaKaJHMTCA
no 3000°K? Ilpn pacyere mpeneGpeub. MOTEPSMH IHEPrHH BCAEA-
CTBHe: TEIVIONPOBOJHOCTH NOABECOB HHTH M OGDATHHIM H3NyYeHHeM
OKpYXalomHX Tes.

O 41-3. Bo.nbcbpamonaa HUTb ,zmameTpom 0,1 mm coenmseHa
NOGIe10BATENLHO ¢ APYroii BoibppamoBoil HHTbIO. Huty Hakanu-
BAIOTCH B BaKyyMe TOKOM, npnqu nepsasi HHTb HMEET TeMNepaTypy
2000°K, a BTOpaﬁ—3000° . Kakos nuamerp BTOPOH HHTH?

A 41-4, TemnepaTypa Bonocxa 3JIEKTPHYECKOH JaMNbl, NHUTae-
MO} NepeMEHHEIM ‘TOKOM, Koaebaercs. Pasuuua Mexay wanGoibmed
B HaWMeHbliel TeMIepaTypaMy ‘Hakalia BOJb(PPaMOBOrO BOJOCKA
sJekTpuuecKoil namnnl (15 6m, 120'8) npn nepemenHoM Toke (50 2y)
onenusaerca B 80°% Bo ckonbko pas uaMeHserca obilas MOLLHOCTb

. HBJIYYEHHA BCIEACTBHE KojeGaHuA TeMNeparyphl, e¢aH cpeéinee ee

sHaueHne paBHO 2300°K? IlpmuaTh, uro BOMBGpPaM Hadyuaer, Kak
cepoe Teno. ‘

. & 41-5..Tlpn paGote pajauosaMn . NPOHCXOAHMT .pa3orpeBaHne
aHojla - BCJIeACTBHe GoMOapAMpPOBKH ero 3JeKTpoHaMu. Paccesnue
SHepruH HPOH3BOAUTCS B OCHOBHOM -B' BHAE H3/y4YeHHs, paccesnne
NOCPEACTBOM TeMIONPOBOAHOCTH NOABOASUINX HacTeli He3HauyHTENb-
Ho. OnpeAesinTh AONYCTHMYIO CHAY aHOLHOTO TOKa B Jamne, paGo-
raiomedt nox wanpskenuem 400 6. AHom cHenaH M3 HHUKeJA, OH
nMeer GOpMy LMAHHAPA IJIHHOA 4 cM ¥ AMaMeTPOM- 1 ¢, I'Ipnumb
YTO SHEPrHfl pPacCeHBAETCHA TOJABKO € HAPYKHOH ‘NMOBEPXHOCTH “Nu-
AHHApA W uTO Harpeépanne avofia Ao 1000° K sapnseTcs NORyCTHMBIM.
Ilpu atofi Temneparype Kod¢duuueHt mnosxoro M3NyueHHs HUKens
pasen 0,2.

D 41-6. BoabdpaMoBLIi BOJIOCOK Haxomrrcﬂ B Baxyyme HOna-
metp Bonocka 0,1 mm. Bonocok nakanen mno 2500° K. a) Ha cxosb-
KO TeMNnepaTypa BOJOCKA Ha €ro OCH OT/IHYAETCA OT TeMnepaTyphl
ero nonepxnocm. €CcIH 'ren.nonpononnoc'rb Bo.nb(bpaua npn 2500

oxe
L A

6) Kaxoii Tox nper no nonocxy? SRR
& 41-7. VIHTeHCHBHOCTL COJIHEYHON pazmaumd B6aM3H 3eMan
3a npenenamu ee armocdepn (CONHEYHas TNOCTOAHHAsA) paBHa

J=135- 103M, — l'lpmmmaﬂ, uto Connue nsnyqaeT. Kax a6co-

JIOTHO ‘YepHOE TeJO, onpene.nwrb TemnepaTypy ero na.nyqalomen no-
BEPXHOCTH. '

A 41-8. Onpeneamb AHaMeTp cq)epﬂqecxon Kocmuqeoxoﬁ 4a- -
CTHIM, €CAH AeACTBYIOmHEe Ha Hee CHAH CBETOBOrO AABNEHH: W

.mpuraxenns k Coanly B3aHMHO. ypaBHOBemmBalotes. lacruna co-

CTOMT H3 )Keneaa.; TeMnepaTypy Co.nHua ‘npuugxrb panﬂou
T(;T—6000°K T v ) - S

205



Ty mapa pacnoJoXeH npyroﬁ noabtl; kosddunueHt

NOIVIOLIEHHST HADYXKHOH MOBEPXHOCTH BTOPOro mapa

‘pasen’ nyjio. Ecau: temmepaTyps o6OHX WLIapoB OZH-

HaKOBbI, TO BTOPOR H3Jydaer sHeprad Goabiie; deMm
| MepBHIf, TAK KaK H3AyJa10llast MOBEPXHOCTH GoMbILe,
Kak 10 MpHMHDHTH CO 'BTOPbIM npmmnnaM TepMO-
=yl AUHAMHKH?

'O 41-10. MydensHas meuyb norpeGaser Moti-
wocTb 0,5 k6. TeMneparypa ee BHYTpeHHEH NOBepXHO-
CTH NpH OTKPEITOM OTBEPCTHH NHaMeTpoM 5 ca pasHa
700° C. Kakaa uactb norpebiagemol MOUJ.HOCTPI pac-
CeHBAeTCA CTEHKaMH?

O 41-11. Cornacio TmOJOKEHHIO O CBETOBHIX - €U~
HEHax 1 am ectb CBeTOBOR NOTOK, Hanyuwaemuifi abco-
MIOTHO' 4epHWIM TestoM ¢ miowann 0,5305 mm? npu
Temneparype samepnenaxomeﬁ naatunb  (2042°K). Kakas aons
SHEPIrHH  STOTO  HaJydaTens npmonmcs{ Ha ammmyro oGJracrb
cnekrpa?

O 41-12, Boasdpamosass HHUTH nnametpom 0,1 mm HaTAnyTa B
BaKyyMe 1O OCH TPYOKH, AHHA KOTOPO# BO MHOro paa Goublie ee
Auamerpa. Temneparypa Tpy6ku noanepxusaerca pasuoi 700°K.
IMo unTH HAET TOK, BCAGACTBHE 4ero ee TeMmeparypa Ha 300”1( ‘Bbi-
ule TemnepaTypul TpyGkH. OnpeResuTh TOK.

[Tpu pacuere NPHHATE, Y70 HHTErpanbHbifi Kos(dunuent n0m0-
menusn BoAbHpaMOM o6patHoro Hanyuenus rpy6xn paseH’ K03~
¢duuneHTy HOMHOrO us.nyqenm Bonmbpanfa npu TOl - me rewmepa~

Type.

A 41-13. KondcrrkoBas pemerka rmouxanbro 2 M’ OKpyeHa
KeneanbiMH creHKamn. Temmepartypa yris Ha KOJOCHHKOBOR - pe-
werke pasHa 1300°K, remmeparypa cresox 600°K. Kospduiu-
eHTH TMOrNOUIEHHR ~ YTV ~H OKHCJEHHOTO Keje3a MOXHO CUHTaTh
paBunim 09. Bhiuucanfr KOAHYECTBO TBHJIOTH nepenanaemoe ay-
YaMH OT peilieTKH K CTeHKam 3a 1 4. -

O 41-14. Jlyus Coninna coGHPAIOTCS  MOCPEACTBOM  NHH3HI

. d ; : S a0
CO CBETOCHJIOH 7 =0,5 na mMaaeHbKoe OTBEPCTHE NOJOCTH, CTEHKH

Puc. 41-1.

KOTOPOA H3HYTPH 3auepHERbl, a CHapyxH' Oaectamne (puc. 41-1).
Jduamerp orepcTHs  MeHbure anamerpa -usobpamends Coun-
ua. [IpemeGperas NOTEPAMH SMEpTHH TP TNPOXOKIEHHM jyded
Connua ckBo3b aTMOCepy # JHH3Y, 4 TAKKe KOINYECTBOM Ten-
na, TPOXOAAMHM CKBO3b CTEHKH MNOJNOCTH, OfpPENe/NHTH TeMitepa-
Typy T BHYTPH “NOJIOCTH. Temnepa'rypy nonepxnocm Comma npn-
uath pasnofi T, =6000"K.

I 41-15, Bnyrpu COMHEUHOR CHCTEeMH Ha TaKOM e Daccrosi-
#un R or Coanua, Kak 4 3eMmast, HAXOMMTCA IACTHHA cdephueckoi
¢opmer. [Mpunumasn, uto Coanue H3AyYaer, KaKk aGCOMIOTHO yepioe.
Tedo ¢ TeMneparypoﬁ T, =6000° K, a qro Temnepa'ry.pa ‘qacrunn T
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A 4149, BOKpYr  CIMIOWIHOTO, MPOBOAAUIEro’ Teno-

TYPY, HCXOAS H3 CAeAYIOIIHX NPEANOJIOKEHHH:

.a) vacthmua o6Jajaer CBOACTBAMH. CEpOro Tena;

6). sacTHla TOMIOWlAeT # H31y4aeT TOAbKO JYSH C
AAHHON BOMRH, GnHsKOH K A=5000A;

B) wacTHUA NOIMOUIaeT H H3/yYyaeT TOJIbKO JIyuH ¢
JAAHHOH BOJHE, BAH3KOR X A=5 MKxm.

A 41-16. TIpoxons adennit, 3emas Haxonmca Ha -
3,3% naﬁbme or ConHua, 4éM KOria OHa TNPOXOAMT
nepHreJus. I’Ipmmuaﬂ 3emai0 3a cepoe TeldO €O Cpel-
Hell TeMmeparypoh 288° K, onpeReaMTb pasHOCTb Temie-
patyp, KoTopsle 3eMis HMeeT B adennn u nepn-

BO. BCEX ee TO'—LK&X OJIHH&KOB& onpezxeaurb -ee- Temnepa~ (ﬂ\

reJiuy. i
4L 41417, B anexrpnqecxoﬁ namMne Bo.nb(bpamo- w
BbI1 . BONOCOK . Anamerpom . d=0,05 mmu Haxanusaercs

npu pabore JaMmel O T1—2700°K Hepes .ckonbko
BPEMEHH TOCJHe BHIKIIOUEHHA TOKa TemMnepaTypa BQJOC-
Ka ynaper mo. To==600°K? Ipn pacuere mpumars, wro .
BOJIOCOK H3JyuaeT, Kak Cepoe Telo, ¢ KO3pPHIUHEHTOM ROraome-

ung A==0,3. TIpeHeOpeup BCEMH NPYrMMH NpHYHHAMH TIOTEPH - Tefl-

JIOTHL M O6DATHHIM H3NYUEHHEM CTEHOK KOMHATH.

O 41-18. B - kakoM - GIydae 3JeKTPOKaJW/IbHAas Namna. naer '
Goabiue CBETa: KOTAa OHa paGoTaeT Ha NOCTOSHHOM TOKE HJIH Ha
nepeMenHoM, 3d@eKTHBHOE HaNpsKEHHe KOTOPOro paBHo Harlpﬂ-
JKEHHIO TIOCTOAHHOrO TOKa?

O 41-19. Kak n3amMeHunocs 6 obitee 'KOMHYECTBO IHEPTUH, H3-

nyqaeuoﬁ ‘CoantieM, ecan 651 OHA 4acTh.ero NOBEPXHOCTH HEMHOro
OXJaiuach, a APyras Ha CTOABLKO e Harpenaco?
... A 41-20. Hanucarp -GopMyab, BHpaXkaloliHe (QYHKUHH pac-
npene.nenax B3AyueHust aGCOMIOTHO YEDHOFO Tejla: a) MO . HHTep-
pallaM AIHH BOAH;.6) NO MHTepBaiaM JOrapudMOB 4acTOT; B) N0
unreppanaM. Jorapugmos jauH.  Iloxasarth, 410 npu 3anannod
TEMIepaType MaKCHMYMBl GYHKIHA pacnpejefeHHs NO HHTepBa-
JaM 4acTOT M MO HHTEPBANaM AJHH BOJH COOTBETCTBYIOT PasHHIM
AJHHAM BOJH, a MaKCHMYMH (QYHKIHH pacnpefesieHHA. IO HHTep-
BanaM JorapudMos 3THX BEJHUHH COOTBETCTBYIOT ozmﬂaxosun
LOJMHaM ‘BOJH. |

. & 41-21. OnpefeanTh  [AJHHY BOJH, COOTBETCTBYIOUIHX MaK-
cuMyMaM GQYyHKOHH pacnpelie/ieHdsl 1O HHTepBaiaM JUIHH BOJH
B CHELYIOIIHX CAydasx: a) BONOCOK codurHoM Jsamnui (puc. 41-2)
nmeer anuny I=15 cm u puamerp d=0,03 musm. TlorpeGasemasn
Momuoct, P=10 6n, u3 Hee - oxono Py=2 -8M PacCcenBaeTca
BCJICJICTBHE ~ TENNONPOBOAHOCTH. . [IpHHATL, 9TO BOJIOCOK H3nyua-
€T, KakK . cepoe Teno, ¢ KoadduuHeHTOM -nOrJomenns  A=0,3.
6) YkasanHas JiaMna RoMellaercs B . MeTAJJIHYeCKHA  DBJANHAP,
¢ MOBEpPXHOCTH KOTOpOro, pasuofi 150 cm?, paccenBaercss ykasaH-
Hag. Bhe MomHocTh. JIpUHATB, YTO mOTEpH Ha, 'ren.nonpoaonnom
'} xoa¢¢uuueur DOTJOIIEHHSA. HE HSMEHHIHCD, . .

Pnc. 41-2,
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A 41-22. Ha sKpaHe MOJMyYeH CHEKTP OT MOMONKHUTENbHOTO Kpa-

Tepa BOJBTOBOA Ayru, HMeiomero Temneparypy 4000° K. Onpepe-
JUTb OTHOIIEHHE X MEMXAY MOILHOCTSIMH H3JAYYEHH:, NaXalolUMH
HA yYaCTKM 3Kpaua, COOTBETCTBYIOMMe AJHHAM BOAH oT 695 mo
705 nm (yuacrok KpacHoro usetra) u ot 395 o 405 nm (ydacrox
¢uonerosoro usera). Ilpuusarts, 4To Kpatep H3myuaer, KaKk 4epHoe
~teno. Tloryoumenue B cTekse H B BO3lyXe OAHHAKOBO AN KpaCHHIX
H (bno.neTosblx Jayyei.

0.41-23. B paunnofi (L=100 u) spawmarouefica nedu IHaMer-
poM D=1 n nopnepxnsaerca temneparypa 1200°K na xomogxom
| KOHue Tpy6ui # 1300° K Ha ropsivem. Orpenennts NOTOK Temia BI(OJ'[b

OCH, ~ OGYCTIOBJEHHDBIH JyuHCTHIM Teémnoo6Menom. CTeHKH C'-IHTaTb‘

‘¢‘leprIMH» llonycmmo Ol‘paHH‘lHTb(‘ﬂ - npuGIHIKEHHON 'OUEHKOM
(+50% TO‘!HOCTH) ‘

§ 42 Bnyrpuﬂnepuue nnneuua " reopun omocurenwoeru

A

1). Uneno. paaiuoakTHBHBIX -aTOMOB, pa(,nanafoumxca 3, npome-
myrox BpeMeHH Af, nponopuuonanbﬂo tmcny HaJIHUHbIX aTOMOB
n npome)KyTKy BpeMeHu _ ‘ :

‘ no
An =-——MAt = —-e nAt
B T :
rae A — NOCTOfHHAA pacnana;. T‘—nepuo,u nonypacnana‘

2) Ecam ' KOJHYECTBa MaTePUHCKOTO M JOYEPHEr0 DARMOAKTHB-
HbIX BellecTB .C . TEUEHHEM. BPEMEHH. He MEHAIOTCH. (YCTaHOBHJIOCb
panuoaxmsnoe PaBHOBECHE) , . TO. HMEET MECTO COOTHOMICHHE. ,

v

Nty =gy

3) Enmmua aKTHBHOCTH: PaJlHOAKTHBHBIX Bemecm-— mopn Kxo-
pH eCTb aKTHBHOCTb TaKOI'0.pafHOaKTHBHOTO npenapata, 8 KOTOpOM
3a 1 cex npoucxoanur 3,700-10'% akrop pacnana..

4) Hamenenue suepruu. W, COOTB&TCTBY!OLLIee HaMeHeHHIO MacCH
Ha BeHHQHHy m, . .

. W =mc?,

.rjie ¢ — CKOpOCTb CBera.

O. 42-1. Bcenencrsue panuoaxmsﬂoro pacnana gzUm npespa-
maercs B gPb?%. Cxonbko a- npeapameﬂnﬁ H B-npeapameﬂnu OH: NIpH
STOM MCMBITHIBAET?

O 42-2, 3a kakoh ﬁpomemyrox BpeMeHu U3 107 aTOMOB- AKTH-

HUA pacnagaercss OZHH.-aToOM? -
A 42-3. Onpegenurn cpenmo:o l'lpOJIOJI}KHTeHbHOC;Tb- T mnaml
aroma pagna-A. . Srommie bR

O 4244, prnHHKa, conepmamaa pamm HaXoAuTEA Ha:: pac-

crosinui ‘1,2 ¢ 0T dayopecunpyiomero. sxpana. Kagoe konuuectso
.palHf uMeercs B HeH, eCAH B T@UeHHe MHHYTHL Ha dINOULAfiH -3KpaHa,
pasHoi-0,02. cu?, BugHo 47 cuuuruanaunk? Iponykrn:pacnana pa-

@ a a o Rac
L/
 Fo—ty— faa— Res —R a _zg
' Rac

\
A p
Puc. 42-1.

RuA OMeHb OBICTPO OTCACHIBAIOTCH HACOCOM. [1puuATDH, YTO. BCE. BbI-
GpachiBaeMble NpH pacrnale aTOMOB pal{A o-YacTHIB! BLHLICTAIOT H3

- KPYNHHKY,

A 42-5. Harpait uNa®, o6nysaemuifi. nRefitonamn, —npespa-
maercsa B pafHOaKTHBHHIA M30TON Hatpusi (Na?* ¢ nepsomoM moay-
pacnaga- 15,5 4. Kakas [ofs nepBOHa44/MbHOrO KOJHMYECTBA pa-
RHOAKTHBIOTO HATPHSA OCTAHETCA Uepes: CYTKH; ‘ecnH npexpafmb 00-
nyqeﬂue zefitonamu? :

O 42-6. Onpéepennts - OTHOWEHHE xonuqecwa pamm x xo.'mqe-

" CTBY ypana B APEBHHX MHHEpandx.

A 42-7. Ha pucynke 42-1 mnokasana cxema npespailehud Ra
B RaD. Ckoabko a-uacTuit ucnyckaer 3a 1 cex cmecs | me pajus co
BCEMH NMPONYKTaMH pacnialla, YKa3aHHHIMHM Ha CXeMe, €CAH ycTaHo-
BHJIOCH PAJMOAKTHBHOE paBHOBecue?

A 42-8. Onpenenmb 06’b€M 1 kropa panona npu uopmanmmx

’yc.nosnﬂx

A 42-9, WaMepeniii MOKa3biBaoOT, Y10 HOHA3ALUHOHHLIA TOK ‘Ha-
cultleHun B npucytersuun 1 sMky pamona B Bosxyxe pasen 0,92 Mxa.
CKo/nbKO HOHOB NMPOM3BOAMT B BO3AyXe KaX[IaA q-4acTuua, BuiGpa-
cunaemaﬂ panoHoM?

O 42-10. Onpenenutp’ 3Heprmo' COOTBETCTBYIOLLYIO “Macce mo-

- KOAILLErOCA 3JeKTPOHA (COOCTBEHHAR OSHEPrHA 3NeKTPOHA).

O 42-11. Onpepenuts 3HEPTHIO ' CBA3M  (Pa3HOCTL sHeprun

~CIOIKHOA 4acCTHUbl H IHEPrHAl COCTABAAIOMHUX 'laCTHU.) a)'y nemo-

Ha; 6) y G-4acCTHUHL

A 42-12, Tlpn GomGapAupOBKe JHUTHA NPOTOHAMH C smepmeu
1 Mss obpasyiorca aBe a-uactuubl. OmpesesuTs HX CKOPOCTb s
caywas, KOrja HampasJ/eHUs UX Bbljiera 06pasyior ounuaxoabm yron

-C nanpaaneﬂuem rioJieta  MpoToHa.’

O 42-13. Muuiekb, couepmamaﬂ nefitepult (rakofi MHILEHBIO
MOXeT CAYKHTb <«THXeAbii Jel»), 6ombapaHpyerca AeATOHaMH.
[Mpu ymape nefitona B AApo AefiTepHsa: K ACHTEPHIO NMPHCOSAHHALCTCH
ONHH: SJIEKTPOH: H 0Bpa3yetrcA JerkHA A30TON reJHs: 2He3 H HEeATPOH.
KakoBa sHeprus Helttpona (Ep), ecam SHeprua NnedToHa mepes
yaapoM pasHa Ey=0,6 Mss n ecan ckopocrh HeATpOHA HaMpaBeHa
nepneﬂnuxympno K- CKOPOCTH ‘yAapsiwolnero aeirona?

0 42-14. O6ayueHne HeATPOHAMH -HEKOTOPBLIX - THIKEABIX ATOMOB
BHIILIBACT ‘Jle/IeHMe UX Alep Ha JABE pasnuumbie; Gruskne Ho Mac-

14 A. H. Caxapos ' k009



caM, paszeTaioliiecs ¢ TPOMaAHbLIMH CKOPOCTAMH vacTuis. B pans-
HeffllleM 3TH YacTHUH, BLI6pacHiBasi HEATPOHH H- HCObiThIBas P-npe-

BpallleHns, NPeBPaulaloTCs. B A/pa “aTOMOB- CO CPeAHHMH HOMepaMmu. ~

JlonycTHB B KauecTpe mphMepa, YTO B Pe3ynbTare AeNeHRA sApa
- n3orona ypana (s2U?%) nosparcs-napa py6uaus (s7Rb*) u nesus

(55Cs'%%),  npoBecTH rpyGuifi . MOACYET BHAEAAIOMWENCA TIPH ITOM °

SHEPrHH. : S . .
IpunsB, 9T0 cpefusns SHeprus, BHIENSIOWAACA NPH AeNEHUH
onHoro artoMa ppU%5, papna-200 M8, onpelenuTh KOAHYECTBO Yris
o - o Kikan -
. C TENAOTBOPHOR cnocobHocTbio 7000 —=— 9KBHBANEHTHO® SHEPTHH,
puinensiomefica npu fenennn 1 x2 ypawua.
O- 42-15. Hahtn snepruio pacnana

_ U”“#M‘”{M“”—I—?n,,

ecnu SHeprHa cBs3n Ha 1 Hykjon cocraeaser 6,5 Mss naa U u

7,5 Mag B cepeiuHe MepHOANYECKON CHCTeMH! (OHQPH yCAOBHEE).
O 42-16. Onpepenntb [03y OGAYHYEHHS] NMPH NOIJOUIEHHH SHep-

ran y-nanyuenns Co%® (swepruio xsaHta npuHATL 1,3 M3s) B o6ne-

-Me, cofepxameM M =70 k2 semecrBa. Bpema o6nyuenus {=1 cyr,

aKTHBHOCTb MOTIOMIEHHOro u3jyueHHs A=100 xxu (MuaauKiopH).
D 42-17. Hafitn snepruio pacnafia Ajs peaxuuy

NB>CBte, v,

hd Yrasanue Dueprun. AREPHOTO BIAUMOAEACTBUA B STHX. RAPAX CYHTAIOT-
€A ozpuakobwiMHu. Bce HaMeHenye 3HEPIHH CBS3H OGYCJOBJEHO PasSHOCTBIO PHEp-
rufl KYNTOHOBCKOTO B3aHMONEHCTBHS. '

O 42-18. Onpenenauth CpefiHee BpPeMs XH3HH HeHTPOHA B rase
BH,. Nasnenue armoctepnoe. Conepxanne usorona Bi® s npupon-
Hoii cmecu u3otonos ¢=18,7%. Ceuvenne nornomeHus HeATPOHa

0= ——Al—, rae A=2.10-25 y3.cex~!. CpefiHee BpeMsa XH3HH CBOGOANHO-
o

ro HeAATpoHa T ,=103 cex.

. O 42-19. Kputuueckas Macca Cnzasa, coaepxaulero U2, npu
Temneparype 15° C cocrasaser 150 xe (paccmarpusaercs wap, no-
MellleHHbI B GOAbLIIOM yAaNeHWH OT CTEeHOK KOMHaThl). JIuHehnni
Ko3(ppHUMEHT pacliupeHHs cniasa pased a=1,7:10-5 2pad-!. Haii-
TH, YeMy paBHa KpuTHYecKas Macca mpn 265°C.

O 42-20. VIMnybCHBIA PeakTop AAS reHepaluy He3aMeTeHHBIX
-HelITPOHOB eNIEHHA COCTOMT M3 ABYX Aertaned us Pu?¥, o6umas mac-
ca KOTOpHIX cocrasasier M=8 xe. DTH merany NpUBOXAT B cOiauxe-
Hue, obecrnieyypaioniee HaAKpuTHUECKOe cocTosiuMe. llennaa peakuus
npekpaulaeTcs H3-3a TENIOBOrO PaCIUHpEeHHs, KOria TeMHepartypa
Pu?9 nosuicutca (B cpeaHeM no o6beMy) Ha Af=D50° C. Cxonbko
HeATPOHOB BLIKAeT peakTop 3a uMnyabc? TensoeMkocTs Pu?s?

310

0%
Ke2-2pap’ _
HUSl TpUHATH. paBHo#i E=170 Mss, cpeiHee 4HCIO HeATPOHOB je-
aeuus v==3: " - e :

6 42-21. JIBa camosiera, JeTAIIHE Ha OAHON BHICOTE C PaBHOM
CKOPOCTbIO U, OAHOBPEMEHHO BBHUIETAIOT H3. TOYKH, PaCHONIOXKeHHOMH
Ha 3KBaTtope, H o0seTaloT 3eMAI0 N0 3KBATOPY B NMPOTHBONOJOKHEX
HanpasAeHHAX — C BOCTOKA Ha 3amajl W ¢ 3anaja Ha Bocrok. Ha
6opTy CaMOJIETOB YCTaHOBJEHBH CBEPXTOUHBIE aTOMHbie. udach. UeMmy
pPaBHO M3MEHEHHE Pa3HOCTH MOKa3aHH# 4acoB K KOHUY MNosera?

7 42-22. HaliTH KOHEYHYIO0 CKOPOCTb TaKoit' PaKeTsl, ¥ KOTOPOR
CKOPOCTb HCTEYeHHs rasa u3 consia paspHa ¢. Havaanhas macca M,
xowednan - M;. Hawansnaa ckopocrs pasra. nymo.. oo

0O 42-23. ®orou c sueprueir E noraouwiaercd NOKOAUIAMCA NPo-
TOHOM ¢ 06pa3oBaHUEM HAPE [POTOH — AHTHIPOTOH MO PeaKIHH

- Pi~ptptp
Hafra nopor stofi peakunu. - ,

npuusTs ¢=10? KHHeTHYeCKYi0 SHEPrHio OCKOMKOB Aene-

14°



OTBETH

ll.r)4-c;,-t-n54

1-3.- 150 m. :

1-5. 01 0 no 3,3 M — yckopennoe, oT ‘3,3 10 9 M- paBHoMEpIOE, Nanee
faMeLIeHHOE, :

1-6. 6) Tlaowanp, orpaHnveHHas KPHBOA M ocbio  abeumce, NOKaskiBaer
NONOBBHY  PasHOCTEd  KBAanpaTOB  CKOPOCTeR, COOTBETCTBYIOWMX KOHEUTHOMY
H HAUaALHOMY MOMEHTaM ABHIKEHNA. : :

n) HauaneHast w KOHeqHaﬂ ‘cKopocTH* pam-m

1-7. Her. L e e

1-8."a) ‘OGosnaunM *’ yroi ‘Mexay ﬂanpanneuuen ‘B’ xo'ropon nnnen an-
-romo6mu,, H HanpaBJE€HHEM, N0 . KOTOPOMY HOJKen - GeaThb qeJl0BeK,’ ‘ByK:
Bod a. dvcrb YeJIOBEK NPHGeKHT K- HEKOTOPOMY MeCTy AOPOTH ' depes Ty CeK,

a’ apToMOOHJb npnene'r Typa xe uepes T; cex. Iloavayace pncyrmou l aerxo
HafiTH, 9TO
h-vyey .
sina=—"—=,"- . - R
. b-v,-'c,
Mo ycnosuio 1,>12. Tlostomy
’ ' ’"/1 -
: sin L T
Orciona 56°5<a<l235° ! T O
6) 25
1-9. YMeHbluaJ!OCb \ {
110, 4083 S m =083 o e

cex’ cex"
o=y (V- n— )-=0,8 cex.
025

cex’ .

X ~~t
‘ . |
N 1

]

1- |3 45. o 30“"@

1 14 Oﬁosna'mn ‘[IyTh, - KOTO-
puid ycneer npofitn sahmux 32
Bpems , Oykeofi s, HMeeM:

s=Ry tg Snnt,

Ro sin bnn- At
cos 2xnt-cos 2nnt (tfifﬁf)

Puec. 3.

Orciona As=Ro tg 2nn(t+At) —Rotg 2nnt

. AR e
i AS R021t'l __ 104_£.
v—ui’n.no At cos?2znt ' CeK’
212

1-16. B 12 pas.
116,

—a; npu B=0. -

=
-
-
b= ]
It
o]

1-17. 225 -——, 4,4° x Mepuauany.

1-18. a) n 6) v,>v,.
B) [lpotus Teuenua noa yraom 60".
r) lepsan TtpeGyer Bpemenu 60m:me Ha 2,14 mun.

n
- 29
Jl) np" Ug V —l .
1-19. Touxa, npman, oxpyx(uocrb cHpanb Apx{mena
1-20. 0,25 — =~ t'ew’ 3 032 celc’
M M _
1-21. 183 cexﬁ ‘. 16,7 “eeRE [5'0:-_6'6_16?" o .

1-22. o= =65 cex~1,

1-23. a) Ha Kpyre Gyaer BHAHO qempe HETOABUMKHLIX PasMBITHX TeMHBX
CexTOpa, Kamamift okoso 67°.

6) . CexTOpnl. BYAYT .Ka3aTheR npaulalonumncn B cropouy. npomnono.uomuylo
npamenmo JiHcKa .npyu n=0,5. cex—1.- ...

- 1-24. a) . BePTHKa.'IbHO mms. 6) nepneu;mxynapuo K oca.

125, =524 .cex—2;. 375. . ) ]

1-26. llepes 10 cex.

1-27, 40;;‘-14 20?5;;

1-28. 4,25 cex-!, 28°,

120, a) —2 %; 6) 96 = m. —17 .

1-30. a) 40 =i 6) 3om, B) mm.‘r) 63'c‘e‘x'
131, 47— m,

1-32, Paguyc xoneca SHAWMTEJbHO MEHBIUe QAMHBI IWIATYHA, .
1-33. CosepiraeT FapMOHHYSCKHE KONeGaHHA N[O HANPABNEHHIO Ocn Ganan-
cupa. ) .

1-4. 8) 843% 6) 90 o

1-36. 0,06 celc

02 1-36. Bynyr na6mona1'bca 6nemm c qacToron 0,5 cerc-l n amnnnrynon
MM,

1-37.8 24 n 10 eq. 1 cm.
2-I a) 20,4 M 6) 1,4.40-7 cm.

28/ 6) g=98 oo
2-3, 120 24..
0.t oiV v?,—?gn

Bepxmm sHax nepen pamma.nom coomeursye’r aocxop.umeuy RBUKEHHUIO,
HAXHUTA — HHCXOAAWIEMY, .

a) £,=008 cex; fo=2i1 :cex; 6) ue 6yner. Y

2-5, 206 cm. -

213



) Buns co cxopocmo 124 —— cex'

‘ 6) naepx co cxopocruo 85 c:‘

—g Y g

2.7 20— gz
7 a) t= 2z =225 cex; hem 5 2g — 55— =303 a

2-9, yy=s V?i ~ 11— C@M' V== ‘/v°+2gh 126 ceK”
2-10. [paenasHo.

£by s

. pas e « .

76°, ‘ ‘

.. 2-14, a) MBEHHMA/IbHAA. CKOPOCTL. NPH.  JAHHOM pacc-rosmuﬂ coo'rse'rc'rnye'r

caMOMy BHITOZHOMY yr.uy 6pocanua a==45° " paaua 22 83— 6) Ha sxaampe

cel:'
npn Takoh HauanbHOR CKopocTH M- G==45" monyunnocs: Gu ‘paccTosunue 53,3 - m;

B). CIERYET yKasaTh: 1) BhicoTy, ¢ KOTOPOM HHCK Ouin Gpoiuen; 2) Toumylo Bean-

uHHY g DA MecTa MeTann; 3) yron, AOK xoropuu nncx Gu.n Gpoiuen,

215, O6bem Bo,u.bl V=81 m 69 A

2-16, Bepmxanwan npaman,
) { —_—
217, a) tg ac%ag!
6) h=10 M.
2-18. 63°26" n 26°34'.
, -8 e 2g . M
2-20. vo= 5553 V siiga +h =198 ¢
2(h4-s-1
=) ZOTSIED L g oo

(Qh+s-tgayp
- hem= T g =121
- 2-21. s=8hsina=96 cu.

s a’;=l47 (12= —857°

Uocosa [ .
222 Rim ——— =102 4, Ry= ——g—co—z; =82 4

" 81 a) F=5000 n; t=4.10~% cex, ‘ Ce -
6) Tyas npoGber AocKy # BhLieTHT ‘€O cxopocmo 141 c';.osgxum-l

3-2. 77 m. ‘ '
83, B BHXHMX dacTx noxseMa K chycka 10,299 #. B cepennﬂe noneua
u cnycka 9,8 w. B BerHHX qawﬁx non'hema # CnycKa 9300 N.

84 hy=hs 57T n+1 =40 cn.

8-5. a) 47 —=; 6) 42 x.

e
3-6. a) F=g—-,,-;"r;li‘—)-l47 H;
6) ne HamenuTca: BY 2,08 &,

(nmy—umy) (my+
3-7. a) Her; 6) (nm:.{.ma;(mx_l_u:':;

cex? ;

=3,54; 5) 0,01

94

: 2@2m,—my) "
a-g 4m,-my ;
‘a) 04¢g; 6) 0 s) —2g. r) g
. 1 —
3-11. a) tgzaoa—T' %:45" '52°%; 6) "'=027
3-12, u-=tgam—i--0.l:
8-13. agag[sin a-"m cos a+ —:% {pz=p1) cos a]-;.

‘ap=g (sin @~—pscos a).
a) ay=ay; 6) a1<az B) #HT) ay=a5 1) a;=0; ;0.
‘3-14. 420 «.

" 8-15. Brarupas - 80y B NOAOCTb, KapaKaTHila NOJywaeT paBHble, NPOTHBO+
NO/OKNO HAGPABICHHHE KONWYECTBA JBHIKEHHA, a NOTOMY OCTAeTCH 1A MecTe;

' BH6P8CHB&H BOMY, KapakaTHla OTAaeT Hexompoe KOAHYECTBO JIBH)KEHHS! B IBH~
- JKeTCs ¢ YCKOpPEeHHEM : B: NPOTHBOMNO/OKHYIO - CTOPORY..

3-16. Hafo paccmMaTpHBATb [BHMEHHE CTPYHH COBMECTHO ¢ IBHKeHHEM. KOp-
nyca HHCTPYMEHTA, Ha KOTOPOM HATAHYTa CTpyHa.
3-17. Jlesan npofiger paccrosmne 8 9 pas Gonbmee.
3-18. TMonowmM, dTO € MOMEHTa NYCKA PAKETH yKe NPOULIO Bpeus [
3a npomexyTok oT ¢ xo {+df pubpacmBaerca rasa p.d
Orciona
pdt-vy=—(m~ntydv;

m{ =
— — —eD
t= m (1 e )

a) TIpRHAMAR 80 BHUMAHHE, 0.V A o. wanpanjeHy o npo'msonononmue
cropotnt, umeem §=0,375 cex.. .

6) llonaran pl=mo, HMeeM V=0 ln—p—pr—" (bopmyaa - Linoakoscioro);

M
v=330 .

3-19. a) I_Iemp mapm(a 3.
6) Ecin oce X wanpasute 1o ‘nunmn 4--3, 8 ocs Y no amiun 4—1, To
Xo=5 cM;, Yo=3 CM.
8) Ecan ocb X sanpaputb no auuun 4—I, ocs ¥ no annmm 4—3, a oco Z
no nuuun 4-—2, T0 Xo=1 ca;, Yo=3 tM; 20=2 ¢m.
- 3-20. a) Ha ofuied  ocu NHAHHADOB Ha PACCTORHHH 93 cm or nAHKHero

- ocyosauns;. 6) #a paccroauus 106 cm.

3-21. U.egorp MHepUHH HAXOANTCA Ha paccrosxun 056 da or uenrpa aucka.
3-22. 19,
3-24.75 =«

T em o ex
3-25. a) a= g(n+l) =109 55 6) 47 .

3-26. a) 20 cm; 6) 20 cm; 8) 20 cx n 0; 1) aneno, pesyabTHpPYIOULAR ‘cuna
paBHa HYJIO.
3-27. 20 em. -
3-28, a) 5-10% xdx;.
6) —16-10¢ xdx.
8-29, 9000 xem; 2500 .xem.
KM

3-30. a) 0,176 m-cex—2; 0026 x-cex—*, 6) 66 ——.
3-31. 245 xsm.
28



iR fax KaK ‘yroa..a yKjAoHa '.n;én' 16 ve=4,9
U‘+ Uy ' ‘Yr oy y ) L] y

3-32. vp=2cos @

' .. 2s 4ms? .
3-33. p= 'E?; = 0,2; P= B =46 ﬁm.l . ; > ‘ E _" +
3-94. 3sam S
g . sz)
3-35. A= — =52 69:0.
2 ( T T E

: 1 n - ‘ :
3-38. a) (Z+1) 14 6) +l =1,2; 8B) 9 pasa n 3 pasa,’
3-39, Pa6oTa cxKaTHs paBHas s o
mimy
E—~E = —————-

T2 (mytmg) o
T Uy—0; ‘€CTh OTHOCHTENLHAS cxopocn nsnmennu 13poB,

" 3-40. 93%

(v Uz)

4m} (my— my)3
341, 8) =l (m+m)2=16 on; h,_zmﬂe cmi

6) Gonbumn Wap mopHMMeTca ®a 36 M, MeHBIMA cne.nae'r no.nnbm “o6epory

B) 3
v 2V 3
3-42, -5 —l{— v

oM
3-45. a) 126 n 63— cefr’ 6) 60 cm.

3-46. ]_lucnpﬂa nepaox-xaqanbﬂo JBHXKETCH BNpaBo, TaK Kak BOJa B HM-
CTepHE TepeTeKaeT BJEBO, H CYMMAapHHIS MMIYALC BOAB B LHCTepHE W LHETEPHLI
NePBOHAYANLHO JOJMMEH ObiTh ' paBeH . HYJIO. BhiTekaiomas  BOJa YHOCHT npu
9TOM HMNyJbC, ‘HanpasieHHwii Bnpaso. TlosroMy umcrepha TipHoGperaer cKo-
pOCTb, HampaBJEHHYIO BJEBO.. IDTa CKOPOCTh OCTAETEH y Hee K Moueu-ry, KOT A2
‘BCAi BOJA BHITEYET, H yXe Gojblle He MeHseTcs. . _

DTOT KayecTBEHHBIH OTBET MOXHO OGOCHOBATh BHIYHCAEHHAMM, . :

OGo3naunm maccy uucrepin Mg, CKOPOCTb €e ABMIKEHMS Ug. Hycn Macs
ca BOAB B LuctepHe M(f), cpeiHss . CKOPOCTb. ABHIKEHHA BOAM B . BHCTepHe OT-
HOCHTCALHO MMCTEPHH. .. Cmemeuue -rpyﬁxu omocme.nbuo uen'rpa THHECTH
pasHo 1{I<0). i .

Momno npennonommb yro . :

- 3axon COXpaHeHNs - HMIIYJbCa HUMEET BHAD - T e

aM
Mo— Yo + (M ["O‘H'l)—‘ vo"‘d‘t— =0

Orcwaa

“ at oM
vo=1 JRNRIEE
MM,

Uo MEHfIETCH TaK, KaK OANCAHO Bhile, B. YacTHOCTH, TaK KaK .

¢ M .
at—= — =
é an O M

216

MOHOTOI}I}O BOSP&CTaE’r,
cex * RN o s

4-1. a 049 #; 6) 6,37 n.

4-2. a) 9814 0uH, 6) okono 640 0uu

05, p R =04 cu; Ax =& 012 em.

-3, X =24 cm; =—5-=0, s
R+ RS CE

R.
44 h= 3

2h
4-5. a) hye= —":-—R‘
4-6. 0,29 A.
4-7. a) TMonyyaeTcs npocTpaHCTBeHHAA KPHBAs.
6) Ilns peiuenus OlefyeT ONpeleNHTs BEKTODHYI0 CYMMY CHa, HeACTByouuxX
Ha OTIe/bHEIE 3NCMEHTH OMHOM M3 MOJOBHH LENOYKH. dta cymma pasHa yzsoew-
HOt HCKOMOM cuJe.
F=mnl=48 n.
4-8. 550 MM pm. cm.
4-9. a) F=2mgcos’d; 6) F=2mg(3~ -2 cos a). B) F-=2mg.
4o tga-V? a=547° " " ‘

_8 0
4-11, cosa= ~— - o ”, o=78,6°

4-12, a) v= VRug=19—c';-%; 6) tg a=u; a-218°

o B O5d h .
‘-;,4-13.43: v V(———)i 14 ce,c, 6) a=ll°

; 6) h>2.5R.

i ——

.4.‘4' 03‘2“ : '_ﬁ; ‘.0’4 ¢en-‘.' Lo . v
4-15. 0,96 cex-' T '
4-16. 43 .- ;

4.17,-7620 0 n9380n '

448254108 2 cm¥ '6) 2. IOa ec.u’ n) 1-108 eu’ 1) 2-10% c-m’
419, a) 'ma%; 6) Cma®(14sin? ) (P — _;'ron uemny oce0 B n.'locuoc'rblo).
4-20a)689em’64l4ecn’ B) 2756 2-cat. .

4-21, Hyav n 2,26-10° e-cm?.cex~!, :

4-22, a) Moment cuan Fy cuenjienns koneca ¢ pe.nbcou omocn're.nbno OCR
Koneca M,=Fyr B MOMENT TpeHus_ KaueHHs B Touke Kacanug M,=kPr. Tlpn
YCKOPEHHOM JIBHIKEHHH KOJeca Nepsbll M3 STHX. MOMEHTOB nospac‘raer Ha BeJM-
ungy arl, rae a — annefinoe yckopennue, 1. — MOMEHT HHEPLHR: KOneca,

ML,‘”'—‘—‘ i’- +kPr; Fy= —_i--kP

Cuna, npuaoxennas K ocu, paena:

. Fom=—~Fi+ma,
rae m— Macca Koaeca, ' I Lo
. B a .
Fomma+ =7 +kP.
6) Te xe MOMEHTH ‘Tax nan Fy=0, 10

: kP, .

v
« .

m+ _}.i.\ ;"'.,

8=

Y]



- Pie, 2.

423, 2) gsina; 6) 0,67 gsina; ) L14 gsina.

T . Art—d? M -
4-24, a=5gsina m = 49,7 R

4-25. a) TIpuiomHM Muicienno B Touke C ABe PaBHHE H MPOTHBONOMOMKHEIE
cuntt Fi=Fy=F (puc. 2). Cana F) Bbi30BeT NOCTYMATebHOE RBHIKEHHE CTEPIKHA

‘ F
¢ yckopeunem a= ——. [lapa eun F u F, BbigoseT Bpawenue ¢ yrioBbM YcKo-

penneM g= OKOJO OCH, fpoxoxsmeli ckso3p ueurp Mace C. Benencrsue

" BpalenuA cTepXEA Touka O GymgeT  ABMPATBCA ~ € AutefiHuM - yCKOpelueM

. ’ F'Sl;?.n
BSy= = Ecnn rouka O noxoures, 1o
: A . .
F~S|s-;" _ _}i’ .
OTRyXA& .
$18q e ",7:5‘3 -
6) nosepierca okono rouxn A; .
) sy rae [ — QHHA CTeDHKHS:
4-26. 25 sm.
4:27. 22,2 k0.
4-28. 2) v= V 3gh=12 i 6) TOuKa, RAXORAUWAACA Ha BHICOTE, PaBHON 3
BBICOTH! cTONGA. ‘ " |
m(g—a) - B
4-29. a) F= g2 ), Toe a-- YCKOPeHHe, € KOTODBIM KOjleco OMycKaercs;
- m,‘ ‘-‘—-a)“-r X L . ‘
Q=g == *““—'—"‘_(g f ’ o ry
oTCOAa
mgrs mgl
N F= =3 . — o, Y N
| mr+J 2 (mrit ) 485 H; 6) TpH noLBEME — TO ke HATAMEHHE;
8) 490 & . ‘ S
.4-30, Oct uunuwpgpa Gyser AsuraTees € ycxopelm‘e‘M:‘

_ 2sin?a M R 4
a=g m = 1,96 5. Tpys Gyzer ganra-’rm{g ¢ yckopennem: a3=3,92-——;

218

, 2m—m) _ Amm, Ty
431, 5) e= , F= ;6 -_—21/___‘___..___ m)e
)= T mamay T mkm, & 9 © (my F )

3 (m} + m3)—2mymg
F=g- m, + mg " o

6myv ' '
4-32, 8) 0= ————— =29 pad-cex—; G) xunerHueckas SHepraa.
(m+-3my) 1 .
‘ m
CTEPKHA ¢ 3acTpaslief B nem nyned pasnam OF HauaJbHoR SHEPrA -

cucTeMsl, 1. €. 3%.
4-33. a) CymMa xuneTHYeCKHX SHeDPrii HHCKa M TPY3HKOB yMeHblIaerTcs
Ha BeMHYHHY COBepWIEHHOR ~paboTh; 6) cyMMa KOQAMUECTR ABWHEHUS AHCKA A

r%yanxoa B MoGOA MOMENT PaBHa RYJIO; B) MOMEHT.KOAMYECTBA ABHMKEHHA KUCKA
yOLIBAET, MOMEHT KONHYECTB2 ABHMEHHS TPYSHKOB HACTO/NBKO e BOSPACTaeT,

4-38. A=t ( £ — 1) niny=48 9o,
Cle oSy -

4-35. a) o= 102 :

, L S+, e R
6)oHeprus yMeHbUIaeTCs Ha BENTMUHHY Sy | (o)
N ity 2

4-36. a) Cucrema, cocrosnmas n3 AByX auckos A # B, He ABJRETCA 3aMKHYe
TOf, @ NOTOMY 34KOH K COXPaHEHHS, MOMEHTOB KOJNWYecTB [BHIKEHWs K HeR ue
OTHOCHTCA; 6) UEHTPW HHepUH# raHTejefi ABHXYTCS ¢ aHTUNAPANIENLELME CKOPO-
cramu. [lostoMy cHcreMa ABYX ranvelefi HMEET MOMEHT KOJNHYECTBA JBHIMKEHHS,
pasunll 2m-.d-2v (3mech 2m — Macca raHTeni; d — PaccTORHHE MEXAY Hanpabjc-
HHAMM CKOPOCTeH NEHTPOB HHEPUMH raHreaefl; 20 — OTHOCHTENbHAS CKOPOCTh ran-
tened). Ilocne yxapa cKopocTh UeHTPa HHepIMB KakJjofi M3 ramTteneh paBna ny-
J10, 8aTO KaX[asd TAHTENb HMeeT MOMEHT KoaudectBa Asmxenns 2md.v. Cymma
MOMEHTOB KOAHYECTB IBHMeHun oGeyx rauveneft pasna 4dmd.v, 1. e. Momenry
KOJMWYeCTBa JBMMERHA Bcefl cuctemMm 10 ynAapa.

: ]
4-37. a) MomeNT KOMHYECTBa ABHXKCHHA CTEPXHA OO PaspuBa panen’t'z-l(.

rae K=ml%o (m - macca cTepxus; [— AMMHE; @ — yrioBas ckopocts). ITocne
PasphiBa KaXAas M3 NMOJOBHHOK NPOAO/IKAET BPAIlaThCA ¢ TOR XKe YrIOBOR. CKO-

poctsio. CyMMa MOMEHTOB KOJNBMECTB ABRIKERHS OBEHX NOJOBHMOK paauaZEK.

Kpoue TOro, TaK Kax LEHTPH HHEPUHUH NONOBHHOK ABHKYTCR € &HTHNApAJINCAb~
HBIMHU CKOPOCTRMHI, CHCTEMa H3 JABYX NOJOBHHOK HMEET MOMEHT KO/JUYeCTBa HBH-

)KCHHH,. paBumft T K, -

1 1 1
s ng+T€K='|_2'R'

T. € MOMEHTH KONHYECTB ABMXKEeHHA NO M NOCAe PasphiBa DaBHHI,
6) KeneTuueckas SHEPTHA CTEPXKHS KO Dasphisa pasHa

-214-/1, rae A=mllo?’,

v 1
Moene: paspuisa sHepris -BPANICEHs NONOBMHOK pPaBHa 'g'EA' dueprus noctyna-

1 .
TENLHOTO ABHKEHHA NONOBHHOK paBHa == A. OGwmas cymma sHeprufi Docae pas-

>
pHBa pasHa
%At g A=t

M



- pa6ora

e o 698 a) 078 moksi6) 0T met

cB) 1,25 mo?
X 4-39. 1.3 c. ”
I S—— a0 g EE
y R
OTClO}Ia K =0,05, e
: 41, a<kg. " . B 5
Puc. 3. ‘4-42.’ Tpu ‘t‘g a<3s u—2.5 T
_ 0<38° _
‘443 073 2o 12 ce(c—i. e

4-44. 1000 xdxc. -

4-45. h=1T(R— r) ‘ _ N )

4-48. 063 1. - . c ’ o ;
4-47, 167 KH. ‘

4-48, a) [puuumaem, 4ro "paccrosnue uempa mlepurm yenosexa: OT moA8

mano. B rakom caysae BmicoTa UedTpa MHCpUHH qe.nosexa Han yponueu nozia
B cepenune pasHa (puc. 3) ,

o
y — _.__—
‘ 2p
Tie p— mojaynapaMerp n_q_ggﬁo_:m, x—-pacc"rom{ue. yenopexa OT ocH, Ecau

yraosas ckopocth w= §/ . L. . T Cn
U T et ramg g B, o
UTO M. 03HAYAET, 4TO CHIA, nencmytouzaﬁ Ha qe.nosexa Hopmamma K ROBepXHO-

cTa nona,
6) Ipn: ynanennn denoBeka oT ocu spameuun Ha paccronﬂnn % aHeprus

CHCTEMBI aospacraer Ha BEAUYUHY i
‘ L Aa:——+mgy A

[SRE

‘ 2
Ho v=w-x 'n u’=-§g— —2gy ﬂo:-n‘omy A3==2mgy

8) Bo spems ABHKEHHS qeM0BeKa - ot oc BpallEHHs nauraTem, ‘Bpaiaomui
COOpYKeHHE, padoner ¢ Gombuedt Moumoc'mo qu npu Henepememalomemu
s

qeqaosexe., ECJIH qenoaex HAeT No HOJ!Y co CKOpOCTblO "’Et- TO neﬁcrayer CHJIa

FERTEN

Kopuonuca . ’d’ S ‘ ‘u
o L

— 2m —_.

2mw 2t sin ( 5 B) ‘“’ dt

[Mostomy npn ABHKEHKA qe.nonexa ABHrATENE naer nononnmenbuyro Moly-
HOCTH _ ; . L - ,
’ : : Omu ax
mwlx —=.
: dt
3a speml dt- apurarens nponssonm' nononnure.nbuylo padory
: 2mm2xdx. ’ oy
a 3a Bce ppems ABHXEHHA 4E/I0BEKA OT ocH Gyaer nponaseneua ROTOIHUTAbE AR

mm2x2=-2mg}’
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Hrax, namenenne . SHEPrHR CNCTECMR DPONCXOAMT 93 cCYer J!ODOJJBBTCJ]bHO‘

paﬁo-ru ABMrarens. npu HEDEMCIIICHHH YenoBeKa.

. Her,
kP

450, g=— . -ICM. oTBET sanaqn\ 4-92,

451 F=——) ey 4

§-1. 0,59 dun,

5-2. Her.:

5-3. a) Her; 6) 1.23%.

5-4. 2.34-10-3 4.

5-5. lllaps  npHTArAB2IOTCH, €CAR a) Dy>Dy w D,>D°, 6) Di<Dy n
Do<D,. Hlapw oTTankuBalores, ecau D\>Dy>D, wm Dy<Dy<Ds. _

1mymy
.58, a); F= ——, .
a) @t 6) ymeubwmca B 133 pasa.: .

’ 5-7 Oxono 120 H
.5-8. CM. pucynok 4: a) xpecnnm, 6) prmomm

5-9, — *{nDl

' AR LI L - e . : . o .
5-10, a) 3anaua IOMYCKaeT ApOCTOe KOJHYECTBEHHOE pelleHHe, €CAH Cpels
nAas nAoTAOCTL KOpaGns P MHOTO MeHbie CpexHefi nAOTHOCTH: SOAW. B: sToM
cnydae Kopabab TOMTH Bechb HAXOAMTCH BHE BOAW B CpPefHsst HanpaMeHHOCTh

vzoo r
1000} '
+ doo
600
.. .400
200 .\44_
P O S T R N A T R
Pac, .4.



" fioRR TRCOTEHHA, jeficTayuias Ha Kopaﬁ.% Meﬂblﬂe Hanpﬁxeﬂuocm, neﬁcmylo-,

el ua Bony,
R"

(R+h)’
rae R — paamyc 3emnn. ‘
. Mostomy Macca KopaGJm donbme Macesr BmecHeHHok BOIW Ha

=1 - ——,-~ (93‘3‘)‘;‘.‘

|
Aﬂ'l m = 16 Ke.

B ofmem cnysae Am MoxeT GHTH B HECKO/bKO pa3 MeHbile.

6) B ToM e mpelesbHOM CNY4ae:Pmoxnt >p Pe3ynbTHPYIONIAA CHAA OKA3H!-
RACTCH PaBHOM HYMO, TaK KAK DPAcCTOMHHe MeXAy HERTPAMH Macc -KopaGnefi
Gonvie, 9eM PacCTOAHHE MeXAy LeATPaMH Mace BLITECHEHHON BOAN ‘B

R+

(pas)

5-11. 38400 KM OT uempé lenu.
5-12. Okono 600 Kka; 7.7 —r; 25108 kdor,

5-13. ——~]/5_2._085

5-l4 CHna _ DPHTAXENH Macch - m;, HaxoasuleficA Ha paccrosHua x. or

CexK )

uentpa Jlyuw, pasmna rae m — macca Jlyuel. PaBora cunwi TANKecTR Ha

x’ ’

nytn dx ectb dA= x’

dx, a Ha ny'm u3 6ecxoueqao ynaneﬂnoﬁ TouKH a0
nosepxugcty Jlysnt ecTh. e

U= "/Z'{m KJ('
i Be15; 4600 KM, -

5 18, Pamuyc: opﬁmu yMéHbLLlHTCﬂ Ha 2% CKOPOCTH yaenmmmt na 1%,
nepuos, oGpauteHus ymeustnres Ha 3%.

5-17. {IpueHuMas, uTO HOTEHUUANbHAR SHEPruA TEN, YAaAeHHBX Ha' Gecko-
HeuHoe paccrosnue, paBHA Hymlo, Hallzem

ymme
—-~——'

v 2a
rae m, — macca Coanua.

5-18. Tlazenue Ha ComHue 'MOXHO paccmarpnnarb KaK npelenbHsil cnyqaﬁ
o6pamenus Bokpyr COMTHILA N0 BeChbMa' BHITAHYTOMY SANHNCY, GOAbWAA OCh KOTO-
poro Heémsoro Ooabiie pajHyca a opGithl 3eMaH.. Takol  s/mne cradx 6u Ond-
ChiBaTh BOKPYr OOIierc IHEHTPa THMCCTH TeNO, NOMellenHOE B NPOCTPaHCTBE 1A
paccTosiuMM @ OT UEHTPa M MOJyYHBIJEe OAHOBPEMEHHO He6oABMIYIO CKOPOCTL U
‘IO HaNpAB/eHHIO, NepieHAURYAIpHOMY K TIpaMol, COSAMHEIOMEH TO TENO € HEHT-
pom. B npenene, npH v= 0, Gonbwas ocb saaunca paBHa a (sanunc BHITArHBACTCH

B NpAMYI0). OGpameHne 1o raxomy saaumcy, Tpeﬁyer BpeMeHH r=TV(
=T V0,125. tae T — neprox oﬁpamenm, 3eman sokpyr Coanua., [Ipogomxu-
22 ‘

‘ d B R Lt : . L .
TEAbHOCTL Xe najieHus Teaa na Comue ectd —2— == __T_l_/§9_125_ -=646 cyTox.

5-18. Tlo sakoHy coxpanenis ymonoro mmynbca (MOMEH'M muny.ubca)
Upx =V RR

rxe R — pagnye BeM.rm, v — CKOPOCTH Me'reopma ‘86ansn NOBEPXHOCTH Jemam,
Ws saxona coxpanenus sweprmy caenyef:..

_ v R=vo’+v’
KM
rne vo=11 ox Bropax xocmmecxax cxopoc'rb.
Orciopa

o= nR’_.(}_+ %(;*) =5=R3,

520 = 7 (m1+’;la+ma)
o

6-1. a) 35 #; 6) 0,17 #; n) 44 n HaH 016 u.
6-2, 212

mg sin
6-3. F;nﬁm—gi=20 H, Fo=34 H.

6-4. 3amaua weonpepenenna, B sTom crynae cman 3aBHCAT OT oﬁc‘romemcn.
HPH KOTOPHX Iap OHA HOMEmIeH B TIONOKEHHE,: TOK48aHHOE Ha PHCYRKe 6-2. i
6-6. 1,24-10* n. _
~ 6-7. 650 w; 750 A
6-8. 835 o
mgR-.
6-9. F ey ————
Y Y B iRe
6-10. Ha onopy A nefctayer noa yraom « ropusomy CHAa 113 |o4 s Ha
onopy B aefictayer B FOpH3ONTANLHOM HAMPABAEKHA CHAA 9,15-10% »
6-11. a) 940 u; 960 s 6) 950 w; 950 .-
6-12. a) 87 v w —2,7 u; 6) 65 e

=038 n=Fy;, Fy=029 n.

1
6-13, a) ig Q= -72;-; (745"

6) Ecny uenoBek BCTAlET Ha HHXHIOW CTYNEHBKY, TO nectHuna we ynaner,

‘oha ynajer, Koria venosex nepelfer uepes cepenuHy NECTRHIM.

6-14. a} cosaa-—-V-D—-.-—E £ =e48% 6) a=0,

6-15. A= ,@.:‘..l_ g"/%:- =‘1,21102‘au.

6-16. 1,73 .
6-[7 Tlpu ponouennn paGora paana Ayemg vl [ne m — Maccs AMKA,

Mpn xamonamm AHK NPHXOLHTCR ONpPOKKAKLIBATE == — pas (@ — pedpo STULHe

: 1
Ka). Padora npu o.unou onpoxnmsaunn paBna mga( 75 5) =0,207 mga.

I'lpn n %n oxunmaanunx pa6ora pasHa Aym0,207 mgL Pa6orn A, uA panHu
npy pe== ‘
6-18. a) yc.noane OTC)’TCTBHﬂ cocxa.nbausanuﬂ Kapaunama.

tga<;~ SRR



Y(.JIOBHe BOEBD&U.I@HHH B fIOJIO)KEHHﬂ paBHOBECHﬂg

o< d, 2%
a ——'-*a—-——'-, e
g PR S

rae b—pacc*rosmne uempa HHepuHH BTOpOro. KapaHfaiia OT BepTHKANd," MpO-
Xoasutelt CKBOSH OCh MeEPBOro. Kapaujialla OPH TOPHIOHTANLHOM. pacnonoKenuy

BToporo. D10 yciosUe MOKeT HMeTb Mecto TONEBKO npH 7>l

2
6) Kapauaaul cocxanbsuaaeT npu a>26° Kapaﬂnam onpoxuauaaercn npu
@>24°, Cnenosatennvio, Tpefe/bHOE 3HAtUEHHE yma o, pasHoO 24°
1. 177 s :

7.2, 8) 43100 =75 6) 7510° 57

M2
74, n= !/_2p_,,_, = 825 cex~},
. xl /D
7-5.. Ha 0,32 cm.
7-6. Ha 27 ca.
©.7-7. Her. -

-
7.8, Ha —L

= "
AEh 1.06 cu?,

7-9. Okoao 200 A,
7-10, 56,5 2.
7-11. Ogono 10%.
n2d3Dn3 :
7-12.- Ad= T =33-10-5 cm; -

- 7-13. He’r Y.anuuense Gyner pamro 2p.’Al ) : 3""

‘ CA(L—2m).F 4[(1—-;4)1" : ""

| ‘7-14.\5) AVs= 5. = 6) AS ———-—‘-—-Ed “ 028 [T

 7-15..1,4 . IR IR
. adoe

7-16. 5.5-\!0 ik

’ Qe
7-17. 25 lOf el

7-18. Ha 4.2 ¢,
7-19, 69108 —5

7-22, Km«emqecxau SHEPTHs . FPYSHKA ~ PABHA DASHOCTH MIMEHEHHA Mo
tenunanbnon aueprm; ‘Tpysdka B moje TAroTeHHsa mgl;’ u - paboTw’ pacra-
)
wenua HutH A= g .‘Buqncneune CHAR f s srom «nonpaaourmm,

aleie  TPOUSBOAMM  MPHGAMIKEHHO, ‘samemm pa;myc Kpnauauu H. CKOpOCTH

RBIKCHUS rpyauxa REJMYMHAMH, OTHOCAIMMHCS 'K HEpPacTsKUMOH HUTH AJuHOH I,

f=3mg; v~ Vg(3l 1) ~3,68 —— o
7-23. 2,5°
‘FAl

7-24 Popuyna. Ii= '—2— OTHOCHTCA K cnyqalo cnpanemuaocm 8aKoHA
T'yka, kOraa, B 4aCTHOCTH, HeT rucrepeauca.
©- 81 a) 25 cerc—‘ 6) a=g.

8:2, 32 u

224 . ' . R SN T

83, a) A<10-‘ eu; 6) A= g V : *——‘ =77: !()~8 cdc.'_"' T

8-4, 0,8 cex.

8-5, 115 cek,
8-6. B mepsom ® ‘1,11; pasa cKopes.

8-7. T=2n V_.____’ cos 0,5¢ ~17 cer.

" 88, a) 1419 cex; 6) T=2r ]/ B 1397 cexs

2+ al
b) T=2n V {
g cosa

89, T=2n VM-)- 2] cex.

(n—1
8-10. 1,74 cex. )
8-11. a) 0,63 cex; 6) 15 cex.

= 1,444 cex.

8-12. a) 2n 2’ 6)02lll2nV I .

8-13. 2.2%. .

84, = —g—rp (403 172 g) = 1200 2.0 B
= 4a(“"25‘__ .

B T= -
8-15. T 2:;]/230 0,77 cex..
. 8-16. T=2n V_M“:;_j’),

rze R —piauyc 9alikH, r-—papnyc WApHKa.

—- e
8-17. t 2 ’{'D

‘8-183)T= VD( ; )
V11+J,

8-19. 1,85 cex. . . ‘ s
8-20. a) Koneﬂam;a mapa cuuycounamu npn MABIX ht e
mgl o 4 g

6 A> Zs =0l2ew T 21:]/?3_-007 cen.

8-21. I'Ipu o‘nmonenuu cmmu B CTODOHY paauonencnyloman cun rpesmu

=21 mun.

6) nepuon KoMeSanuf yBeAHWHTER B

ﬁanpaaneua ﬂpOTHBOHOJ!O)KHO 'CMEIUEeHHIO X UEeHTpa TAXECTH OT Cepe}lHHH pac-

crosuuA Mexay Glokamu M paBHa

Fa— 2m§ux’
oTcioaa '
' T=wVZzO,9 CeK
8-22. 21 cer, *
_ mmy—n} ‘
8-23f Nge= m =104,
18 1. W. Caxapos 298



© 8-24. 0,014,

VA i |
826. 2 .. e i e . L
! »
8-27. a) 1,5%; 6) tgwt== ——==-1-—3, wl=80°5’ n) wt==lﬁ()°10"

8-28. a) Her; 6) na; B) B caydasx 6) okoao 19 n xl (nexpemem l9 Hajo
npH3HaTh .nnmeuubm peanbLoro cmucna). :

8-29. 21 —c;’;'

830, f=V Ti-Js=245 2u..

2
8-31. i=]/ i +f2 =955 2y,

832, a= 7= }/3- =36 cex—1.

n & nSp
8~33 sn—?(———— + ; 143} v<1 MOXHO ﬂpHHﬂTb, wro §= T'
OTKyJZa ¥ = -1‘-—- = 0,4,

8-34. Mpusuman BO BHMMaHHE NYHKT 8) BeesenHs, uahneu xosq;q;nunen'r
saTyxaHus KojeGanuhi CTPyRbl

it}
4Vn—-1 -uf

“rae’ n— oTHOWel e MOoliocTel npn fo u'fs Orcmxa 1%43“ cex,” -
8-35. 170 dac. e

V——S Vo 1/~Sv2(,._m,

3amensns npubamxenno 2 (u—ub) Ha 3 (u—u?) (xos«b@uunem mbpan TaK,
1 ke

0 §‘ 2(u—u) dus= Y 3(u—ut)du, umeem Tm 73= V—-;—, " T.oena 16%
. & o L
Goablie nepnoua M8abiXx KoneGanui. )

en
9-1, a) 242 — m. 6) 242 — m, 5) 257;5,—‘ B 227 2’5:2‘ r) 171 n342 o -
9-2, 46 cm. '

9-3. B) Ha monoshHe paccTORHHMA OT TNOBEPXHOCTH CTOAA JO Ypowa BOAN
® cocyze.

9-4, 3) Péauoaamemeuno, 6) 227 cex; B} 65 cex; r). ysé.nuqmea.
9-6. Ilpenebperas S % no cpasrermio ¢ Si, NOAYuHM

= 3 V;S}___ =0,53 cex.

— %gh 30 KX,
T 16V 4’
T mpage

98, a) Ha yponue HHIKHEro KOHIa -rpy6xu B 6) Bhilile HEKHEro KoHua
Tpy6ku B. - .. ,, ey e TR :

99, Ha 52: 109 G
910, mend?dl¢ l/ D 07 s,

8 ( a —dg)
0-11. Tloguumaercs.

9-12. a) Rem54.107%; npeancnomenns npasuasHo; 6) 45 s
9-14. 125 xam.

9-15. a) 105; 6) 720

9-7. V=

celc’ :

9-16. a) 165 cex : 6) 5,4 xu pm. cm,

9-17. Oxono 0,01 ca?.
10-1, O6veM He M3MEHHTCH; ANHHA yne.umn‘rcu, ecan Gonee xo;;ommﬁ Gpy-

COK HMeeT MEeHbUIYI0 IVIOULALb CedeHHs, I1apaj/IeJbHOr0 NJIOCKOCTH CONPHKOCHO-
BCHHA.

10-2. Ha.

16-3. a) 420° C; -6) 140°C.

10-4. Hpu -yenosun 20,=a; - (nanpumep, a.moummﬂ o x(eaeao)
10-6. Ha 16 cex.

1
10-1. 0= = (4a’ rae a-—xoaqa((munenr AHHEAHOrO pacIHHpeHHA.

Kunetnyeckas SHeprHS yMeHbmMTCA Ha Beanuuny ~Joojaf.
10-8. Ecain nepsuifi cocys pacliMpseTcs KBepxy, TO YPOBSeHb KHAKOCTA BO

BTOPOM cocyXe MOHuMaercs, u HaoSopor. Ipu uununnpuucxou cocyae yposeiib
OCTaeTCsl HEHIMEHHBIM,

10-9. Oxono ;7°(})+B (P _py
— t
‘ 10'10 7 1 1 240, . -8 -1
B2= P—Fy ¢ =29 10 2pad—1,
rae B.—oxoaqubuuuem OGBEMHOIO0 PACINHDEHHH PTYTH,
10-11. 764,6 mm,
10-12. 173°C.
11-1. 79,
11-2. 571 sm pm cm. )
11-3. a) 3,5 cH; 6) Gosbme 95 ca.
11-4..39-10~% mn pm. cm.

mh,

llf5.‘D= V et -12“‘,
N

11-8. 7.2-10° -

117,150 eat.

o 1554 4,

[
11-10. 16-10% =7

1-11. 182 5.
1-12. 1320 2.

15* _ 27



B HOTYYNTCA TeMIIepartypa

11-13. 1,48 8, ORI A
Mo

1H-14. y= pSe =09 o
cM ’
11-15. 3 cor "

11-16. a) IMogbemnas cuaa m 7
2 B
Fo = (my—my) g=mg (1'*7 m, ),‘s

. i 3 : . e Mg
TRe M; M Mz -— MacCK BOAOPOAA H BRTECHEHHOTO BRO3RyXa. _HO —m';, =

11-17. 29,3 u.
11-18. 2,4. -
1t-19. 2 am.

2
11-20. 30',2 YT

. 2
ll.-2l. 0,48 X

M

11-22, 1,45 e
11-23. 1950 M.

11-24, 20 w.
11-25, 758 mm pm. ¢m,

S owe o
© 1241, a) ¢p =649 Kz zpad b v =908 WZ.2pad°
N ome aoc
6) ¢, =1040 W; Cy=T741
12-2, n=147.".
12-3. 1400 kaa.

v
124, =+ S =22°C.
12:5. 3,15.107 dow. |
12-6. Oxono 5 ¥* u'55 M8, ,‘ B ; ;
12-7. Cnauajia OnpenesuM Maccy TPOAYKTOB rOpeHus !

pVp

K2 épad *

m=—-—-—-—-—=3‘5,8a.‘ o 1

RT
Tlpit CrOpanuM BLIENMTCA KOAHYECTBO 'renno'rb; |
: - Q=09-10000 xas
ty=t, + ——Q— = 1690° C,
. meg ‘
Tpn sToM cosgaeTc AaBiense |
- pyTy

1

R
=20310" 35. .

Pa=

128, Q=166-10* 0o AU=1,18.104 do. A=48-10° Dok,

Aoty
h

12‘9. A=poS (hl —_—ho ln
0

) =237 oo,

8

CKOALKY AlaBAEHHE, TemOepaTypy n 0Gbem BOSAYXa B BOROPOMA MOMHQ cqm'an: i
pasnniMu, Tloka m, HemsMeHno (ras He BuTeraeT H3 oGoaouku), F mocroanua;

6) 2 xe.

12-10. a) 25 a-am; =65 4-amy =9 2-amy
6) 25 a-am; ~05 2-am; —3 2-am.

x~1

12-11 —A’————~———-1_'"T
A k—Dlnn

12-12. 450° C. o
1218, AT=— £ A= g,
\ P
12:14. p=132,4. am; {=491° C; A=4300 d. ~
12-18, a)'2,5 4-am; —3 a-am; —B5 acamy
6): 28 a-am; —2,L1- 2-am;. —461 4-am.
) : T mi Y e . -
12-16. T§=2nV S =0,068 cex. o | o ;
12-17. CwM. pucyHok 5. ' '
i Vi+psVs piVi+p Vs
(218, p= S0 T= 5 LAV
T T, - ' .
12-19. Pa6ota xommpeccopa 32 OZHH LMK/ ONpeNeNseTcs cyMMod muowiameft

ABGF u BCOG 3a smiyerom maomaza ADOF, on(gene.nmomeﬁ pabory -no npo-
IsMKeHul0 nopwHA Hazam Tak kak [OBCOG=p,V,=p,V,=0ADOF, ro

OABGF+0OBCOG-DOADOF=0ABGF.

;. a) 1,5; 6) 08,

12-20. a) 37.8 ksm; 6) 3250 —'f}

12-21. Beaem pacuer aam 1"z rasa;-n= ——Q . Pa6ora A pasna pasnocru
oo N . .

paGor npM AByX anMaGaTHLIX NPOHECCaX; KOAHYECTBO TeIOTH Q mpunnMaes
PaBHLIM KOAMYECTBY TENNOTHl, NMOTPEeGHOMY ZMA HarpepaHms ra3a: oT Iy no. T,

- ey (Ts—T)) + ¢y (Ty— To) 1 I—T;
¢y (T3—Ty) I3—Ty
P . ‘ ‘
Maomepng —
Haoxopa v . Haodapa
/o Aduadama -
[ #3odapa .
7 Aduabama ‘/
y ’/ S X
v Hspmepma
| #30dapa
- ﬁgnxapa
A Qadamq
I”" |
eempmente T
Puc. 5.

999



: Ilo ypaBuennio axmaﬁam ‘ ‘ .
- Ta V2 — T,‘V,— ; T V‘ 1.__ Tzvl“'
OTKYyRa

Postomy

"“““T,"l"(v = 034,

n—
12-22 6) ancvn . l'locxo.nbxy by 1 % NOCTORHHM, !'IOCTOSIHHO B oc

1

B) 1) Pa6ota npn noBHiueHHH 'remnepaTypu rasa Ha 1° no Mmepe noaHaATHH
DOPIIHS yMEHLINAETCH, YPaBHEHHE Npouecca B HHKHER YacTH. BANHHADPA

q—2V
’ 9—Ve

== const ~

(g —obmufi o6beM rasa B NUIHHAPE) He MKOMET OMTh NPHBEAEHO N BHAY
PV =const. Ilponecc we nonmpotmqecxni.
2) YpaeHeHne npomecca B rase
‘ P—Po
V-V,

= const,

anech po— armoctepioe Hasnenue; Vo-——o00beM rasa npH nNONOXEHHA NOPLIHS,
noKkaszaHHOM Ha prcywke 12-6 mynkTupoM. [lpomece we moantTponmvueckni.

3) YpapHense npouecca B rase mMeeT Takofi e BhA, Kak n B cayuae 2), V,
osHayaer ofbeM rasa B JEBOR 4acTH TPYOKH npu paBeHCTBe ypOBHER XKHAKOCTH
B Jjesoli ¥ npaBoh yacTaX. IIpoiecc HE NOAHTPONUYECKuit

4) ypasuexme npouecca B rase

. : R . . LR e

pV "2 = const.
Ipouecc nosurponngeckui. :

. r) B nepBhx Tpex ciyyasx yAedbHble TENJOEMKOCTH FasoB NPH NOBHIUIEHHH
TemnepaTyphl yMeHpllaloTci. B ciydae 4) ygeabHas TENIOEMKOCTb raga nocro-
fHHa M PaBHAa =0y 3HaK MUHYC NOAYYMJCH — NMOTOMY, HTO B JIaHHOM Tpouecce
ras npu nowmeﬂnn TeMnepaTyph OTA&ET Temwry BOBHE,

13-1, 8-10'8, ,

13-2. 4,2. 10,

13-3, 023 MM pm., cm,

. .. _SRAT
13-4. Us qopmyan c.=]/ 31:T ameew: 63 = ¢ = ot

v? - L . -
Toncrasaan AT=--— (cum. peinenne safain 12-4) m npunnMas BO BHHMa-

2, :
nue, uTO cv=""_""—lu T nonyuaeM; €3 — €y ="~ v2(u-l).

Otciona a) 63 =cl=u? 6) ¢2—ci=0,60%

®u3nueckuii CMbICA 3TOro TakoB. B 0ZHOaTOMHOM rase BCH SHEPTHA NOCTyna-
TCABHOTO JABHXKEHHS MIET HA YBE/HUYEHHE SHEPriM NOCTYIATENABHOTO ABHMEHHA
WoneKyA. B IBYXaTOMHOM rase Ha VEeJWueHHe SHEPrHH NOCTYNATENBHOrO ABK-
*euus Monexya Haer, 0,6 sweprum; 0,4 sueprum HACT Ha YBeXHYCHRE . SHEprau
BPALIATENBHOrO JBMIKEHUS MOJEKYa.

236

135, a) 562 cex 1 6) 25 T
13-6. —203°C.
3 H‘

13-8. a) DT0 BHANO M3 HECHMMETDHYNOrO BHAR KPHRON: ODAHHATA ,TOUKH,
_cootBeTcTByiomeR ckopocTs, Gonbmed HanGosee BeposaTHof, Goaee OpAHHATH
TOYKH, coornmmymneﬁ ci(opocm. uenpuieh naudonee BEPOATHONA HA TaKkylo Ke
BeJTHYHITY. :

6) Eannune.

8) Hameusrs alcquccut B V_T.- paa a opmmam B V . ‘pas,

136, 4) u=618 2o; p=459 5.

13-10. Hyno.
13-11. lloaaras

.= mud
=
HMeeM:
. -2
An=n 4V2 . : ] m Az =ng () As.
N VE mhy
Maxcm«yu $ynxuun w(e) COOTRETCTBYET
mp’
T3

OTKYAA CKOPOCTb, COOTBETCTBYIOUIAR MakcuMyMy QYHKUUE pacnpeseneiuf, pandas

0°!= .’/Pé- .
- i's-iz 4‘-3“—-—'-’-— 0.02=166%; 6) 1,85%
. . - eV“"" () » [ » .

13-14. Ymeubmurca B 2,3 pasa.
1315, a) 1,75-10'¢ cu—3.

18-16. 55°C

13-18, 46 1o—s MM pm. cm,
13-19.

13-207°9, ~10- cex.,

13-21, 7109,

13-22. a; 8- lo-' oM; 6) 125 10-~-% cm; B) 9,4.10-7 ¢,
L15 13-23. a) He wnameunrtcs; 6) ymeubluntcs s 1,41 pasa, B) yBeanuurcs B

pasa. ‘

13-24, 65108 cx.

13-25. 6-10-¢ cx,

13-26. 27 102 cm-2. celc-l

o

1327, yuenbwnrcu By ° =23 pasa,
13-28. 1= V “R“T - ’ “_
T — s ‘Fep 0,31 ‘cex

81



14-1. p4+ ~Va  Hannenie, KoTopoe nMeno 651‘
MecTo, ecaH Ohi Bee MOJIEKYAN Ta3a. uaxoxm.vmcb
B o6beMe V—b B He NPHTATHBAMHMCH. np T K ApYyry.
14-2."a) 24,6 am; 6) 23,3 . am; K 254 am;
r) 24,1 am,
14-3. 25,6 am; 29,5 am.

14-4. 21°C; O C

~y . MBb=004 S oty

A.am

a=133 W'

Q.
14-6. a) Bonee ‘CHKHMaeM npn > _T

6) 1020°K - (yraexucanft ras), 112°K  (somopon).
Aam : ‘
14-7. a) 56,4 — ~— .uozlb i 6) 56,8 — o

14-8. Bupaxas p,V, u psVy no dopmyne Ban -jep- Baa.nbca ¥ nonaras

U3=U2, HMEEM .

. 1 1
| VR.A‘T-‘-(RTb,—a)‘( v, e V,)
Tak Kak HMEETCA B BHAY NPOHSBECTH NPHOMMKEHHLIR - Pacuer, TO BEAHUHRY
-‘17--—--71— MOXHO BEIHCAHTL MO (opMyne K.naneﬁpona
i 2
LIRS S 2 W)
Va 1 £ RT
Orciopna vt . b
a 21- 2
. ATE(Tb—‘R._) RT

a) =1,3°K; 6) +0,2°K; stn uucaa Gnnsxn X sxcnepnuen-ranbaum peaym»-
TaraM,

14-9. 0,2 <=3 c.u9 - P
. 14-10, ~83 am; 157°K.

Adam
I"llo 0‘3,6 HOALI H

b=0043 3575 'Juo.m, i

14:12, 'a) Macca sdmpa, mmd-
Was KPHTHYeCKHA oGbeM Vi, palna

ey SPR
mf VAVO 3RT~ /
‘/‘
R P |
S A
el
-
-
-?7.!-“ . o
Puc. 7,

932

Ee ofwem mpu = 20°C {mac~
cofis NARos - sPHpa  HaA XHAKEM
sq;upom MO)KHO npeHereqL) pasen:

o 8upp Vg -
3RT;,D

oTclona Z =0,26;
Vo

6) ecan TeMmiepaTypa no Bcemy
o6beMy TpyOKH OAMHaKoBa, . TO
KDHTHYECKOE  COCTOSIHKHE = BOSMOXHO
AHUIb B TOM CIydde, eCM KPHTH-
uecknii OGBEM B3IATON MaccH 3¢u-
pa pasen’ ofbeMy noaocTd Tpy6-
KH. [IpH MeHblueM KosuyecTBe 5¢u-
pa Bcfd XKHAKOCTh B HarpesaeMoft
TpyOKe -MCHAPRETCA  -J0 - LOCTHHKE-
HHS  KDHTHYeCKOR TeMnepaTypel
Ipn O/bIIEM ~ KOJIHYECTBE — 0
JAOCTHIKEHHA KPHTHYECKOH Temmepa-
Typol BcA  TpyGKa  sanosHseTcs
HHJKOCTRIO, 1OCTE  Yero JAapieHHe
B TPy6Ke OHICTPO MOBHIIAETCH. ITO
BHOHO Ha pucyHke 6; mpn V=V,
MOXHO HabJI04aTh KPHTHUUECKOE CO-
crosHue; npn - V=V, Bea xui-
Koctb  Henaputes;  npHn V=V
Bech ofbeM OyzeT sanoJHed Xui- o
KOCTbIO. Puc. 9.

B) CM. pucynok 7; l-a Kpﬂ-
Baa - 06heM TPYOKH DaBeH . Kpu- | ' -
THYECKOMY odbemy. 2a—menbme Kpmuqecuoro oGbema; 3;1——6om>me Kph-
THYECKOro. ofbema. e Coh s L

14-13. Cm. pncyuox 8

15-1, Oxono 1,007 _c.ﬁ' _ ; ) S

15-2. 26—;;,; i

15-3. a) 5- w~= dac; 6) 23 x,.}

15-4, I'Ipeuedp@raem nonepxnocnuo nepsoHavanbHoli  Kanaw po epap-
Heunio ¢ cymaoﬁ nonepxnomeﬁ BCex :uemmx Hanejexr, o .
[ " 6mo;
D A= it
LU d- D
16-5. 6) 6 ¢cm. ., i :
15-6. AR=0, 7aif Kax m,npocTamqecxaﬂ p83HOCTb .uawxennn KOMIenchpy-
€TCsl asPOAMHAMHYECKHMN M BS3KHMH CHIaMR.
15-7. Ha pucynke -9 uepnne KPYyMKH H300paxaloT ceveHHsi NPOBOAOUEX

= 6107 dolc.

_ cuta. [lpu paBHOBeCHH BHYTDH IKHAKOCTH BOJHSH .TOuKH A AaBieHHe pasHo
" po+Dgh (po—-amoccpepﬂoe nan.nenne) Pasnocte  aasaenni BHYTPH B she

()
+ HHIKOCTH (Dgh) pasna — , rae R— pagHyc Kpusisibn B6auan Toukd A.

R
Ecan npy NpHKOCHOBEHNH NaAbUEM NOAYYMTCS NOBEPXHOCTb ¢ GOALWAM PaANycOM
KPHBH3HG (MOKa3aHud MYHKTHPOM crnpasa; R;>R), pasHosecHe HapylumTes
A XHAKOCTH 6y.ue'r BLTEKaT, Kak NOKAIAHO Ha PHCYNKe, Kpowme -Toro, noecpx-

£



;. HOCTHOE. . HATAKEHHE MKANKOCTH ~MOMET “YMeHb-
[ﬂHTbcﬁ' JIEACTBHE 3aTPASHEHMA €€ MAAbLeHM.

; & GopMa  KPUBHKX  mOBEPXHOCTed
‘ na’ pucynxe 19 ynosneraopae'r 1€00T-

' o
}Homeumo -k-=Dgh rag R-—pazmyc Kpunua-

HH; f — BHICOTA paccMaTpHBAGMON TOUKH HAZ HO-
BEPXHOCTHIO MHAKOCTH; Ha pHcynxke 8,2 10Ka-
,3aH0 OJIOKeHHE anacmHKu COOTBETCTBYIOLLEE
' MOMEHTYy €e OTpLIBA. Maxcnmym HATAKeHNA
NPYMUHBI'  COOTBETCTBYET HECKONLKO MEHblicH
BbicoTe h.

'6) Hd ocHOBaH:M yKasauuelx B. 3ajavue

+3
Apexfionoxenust ymMeey -;; =Dg _5—' oTKyAa

h'-=2]/ &
Dg
~BaMeTHM; 4Ty 3TA POPMYAA - MOKET Gbite BHBeneHa 0663 ynpomanoumx npex-

MO/OKEHRM, ‘NPHBEACHHLX B TEKCTE 3afatn, Q6osHauan MeMeHT AnHHE OOpa-
sywontedt noBepxHocTiH dS,’ HAKIOH' noseprOcm @, HMeen BuipaMenyue LA KPU-

BH3HH
: ﬂ__‘ ghD
ds =~ ¢ °
an
7S sin @.

.ZIem! aTH . A8a ypanHeHHn Apyr Ha. Apyra, HAXOAHMI

Ouesuaso,

. hom - { d
. hdh gDsnchr

Hnrerppys, nonyg'_éemz' B
r__ (1 cos )
2.. Dg =)

Mpu cos @=—1 3to maer npusexenuyo Popmya

Tak KaK NOBepXHOCTb BOAbl NPH NONOMNEHHH 2 ();mc 10) . sanpasiexa 8101
MOBEPXHOCTH MNACTHHKH M DPE3yNbTHPYIOULAR CHA NOBEPXHOCTHOTO HaTAMKEHU,
ReRCTBYIOMIHX HA MIACTHHKY, pasHa HYMO, TO CHna, Reficrayouas Ha tuucruu‘
Ky, panua Becy cronba nox wed

- F=ShDg=2S ¥ 6Dg- oDg=10500 dun=0,105 .

16-9. a) Cm. pucynxu 11 u 12, Tlonoxenwe & Ha pucynuke Il u 8 ua pu-
cyske 12 cooTBercTBYeT HauGosbiued pasHocTH yponﬂeﬁ B Tpy6rax; 6) 41 mm
B). 27 us,

Puc. 13. ST Pue, 14

16-10, a) Cw, pncymm 13 n 14 TTonoxeine 6 na pucynxe 13 B o na
pucynke 14 coomercnyew Haudonbmemy JAaBJIEHNIO noanyxa B nanwmnpe, ‘
0 H .
6) pi=Dgh +——- =5500 -7 =550 —5~
Panuycom nyablpbKa no CpaBHeHno ¢ rayGrioh norpymemm MOXKHO, - OMEBILNO,
npenebpeus; :

8) 2150 —-.

15-11. P-md=35 Ounm, ‘

15-12, VpoBens BOIM B TpyOxe Gyner connamau € :YpOBHEM BOAM B cocyne
RO Tex 1Op, noKa He xofAer xo Gonee. YSKOre MecTa, 3aveM YDOBENb BORH
B Tpy6Ke OyZeT MORHHMATHCH BMecTe ¢ TpyOxo# n nopummercs xo 14 oM, rmc.ne
YEFO yNajger N0 CREAYIORIEre YSKOTO MeCTa, U T. A.

15-13. Ipu xavjeHnH BO3AyXa B YysKOM Konene Ba 35 mu pm. em, Omw
eM, 9eM B IIBPOKOM. - -

P ch.
| “ gD (d,—dy) .
15-16. 13 cx

; 4hes

16-17. x=

Pod+4s

15-18. a) 17,8 cu: 6) 20 cm.

16-19. CnpasensuBo JHIIb BpH ycnonml YTQ JOBEPXIIOCTHOE HATAXKEHHE Ha
TPaHHuNE MeXIY MHAKOCTAMH PaBHO PA3HOCTH NOBEPXHOCTHLIX HATANKEHBH AHJKo-
cTefi Ha TpaHule XHAKOCTh — map (A48 KaxAofi XHAKOUTH: OTAHENBHO).

16-1. Tipy annaGaTHYeCKOM pACIIMpeHHH H OXJAaXJIeHHH BJAXHOTO BO3AyXa
B BOCXOAAMMX BOSAYIIHKX NOTOKaX NPOHCXOAWT Bhinamerne noxnd. OcsoGoxaen-

_==2,8 MM,

MBI OT 4YacTH BJaru noanyx ‘azraGaTHyecKH HarpeBaeTcsi B HUCXOAAWMHEX NOTOKax

H OKa3hiBaeTcs Heuacumeﬂnum
16-2. 2.8 cm. : ) -
16-3. 00052 Mu pm. cm,
16-4, 922 c

16-5. 1,14 —5

16-6. a) ﬂ.anneune napa -MOXHO onpeaeauts no . Tabanne xx Rasjienne

Boanyxa nponopuuonaakHo abcomoTHol TeMmepaType.

Obuiee pabaenne p1=1540 ux pm. crm.=2,05.108 =% ol

6) tak xak npu 100°C napn He OyAYT HACHILAIOUIHMH, TO HX AaBieHHE MOX-
HO BLIYHCAHTB, [OJABIYACh XAPAKTEPHCTHYECKHM ypPaBHEHHEM A1A BA€aAbHLIX ra3os.

O6mee naaenue Po=1620 mm pm. cm.-2;16¥10‘ el

16-7. a) 30°C; 6)' 29°C ‘
:g—g ?S)) 80015 2; 6) anGnname.ano npn 116° C; B) 620 xaa,

16-10. a) 37—} 6) 46—



16-11. 765 xaa.

16-12, 768 mm pm. cm. ‘

'16-13. 0,013 mm. PasHoBecue Heycmﬁqnso I'Iysupu ueubmero pa.mepa
#CcYesaloT, a4 Gonbluero GypHO YBeJNWMABAOTCA M NMOJHHMAIOTCH,

16-14. 9,41 um pm. cm. _

16-15. a)767°C 6) 833°C, - - e ' *

2
~16-16. 0,35 m.
17-1. 1=12 am. "
172, I1=2,3 am.
17-3. 0,26 .
17-4, 37 M2,
- 17-6, Ha. OCHOBAHHA pememm npeu.bmymeﬁ sanaqyu
Dy mRT
Ap= ———— =12 MM pm. cm,
.p . DoV P

CnegopatesHO, AaBAEeHHe MapoB BOAM. pasto 7588 mm pm. cm.

17-7. Ecau cTeHkH cocyfa, B  KOTODOM KHUHMT DacTBOp, H ApyTHe Teda,
€ KOTOPHIMH COMpHKacaeTcs Hap, BHIeAMiomuficAd M3 PacTBOpa, HMEOT TeMmepas
TYpYy, PABHYIO TeMneparype pacTopa HiH Golee BLICOKYIO, TO Nap HMEET Temme-
parypy pacreopa. Ecau ke cTengH cocyla maH TepMOMETP, ONYIEHHHR B map,
uMeloT Gojee HE3KYI0- TEMNEpaTypy, TO Nap KOHAEHCHpPYeTCH HAa HHUX JXO Tex mop,
NOKa OHH He MPOTPelTCA A0 TEeMNeparyp, KoTopas COOTBETCTBYeT TeMmeparype
HACHIAIOWEro Napa TpH': HMeomeMcs aTMocdepHoM AaBaenuH. Takum o6pasom,
ApH OTCYTCTBHH TepMOMeTpa TeMUeparypa f1apa paBHa TeMNEDATYpPe KHOSALLEro

pacraopa. Ilp# nanmuun TepmoMerpa Nap KOHIGHCHDYETCA H TeMnepaTypa ero -

pasua npH HOpMasbHOM aTMmocthepHoM aaeaenun 100°C.
17-8. a) Ha ocuoBannn crasauHoro B TeKcTe sana‘mw

O "=»-‘-’-—-A‘
‘ A 3 D,
rAe Ap BHIDAXKEHO B MM pm. CM.
Ho '
e .1 DmRT.
. ‘Dn X PVDa

re mhl 2 V= 100 cms OTclona i

. co C=pB= 51 epadeuo/zb'-':
6y u=283 Z7or M(J/lb
179, Ha 0,13°C.

Ke
17-10. 7,76:10- —-

17-11, 750 mum pm. cm.

4. e

182, 062 05 =26 5
Kaa. . dxe
183, a) 00476‘ a0 == - ~0.199 5257 ]
om '

6) —0,0664 ———— zpm, ~0.277 ~pay
X Kan
18:4. ~02 o0

~

236

“Kan
2pag *

i |
7t O 407

18-5. a) ~
18 6. 3450 zpa0 : RTINS ERY R
18-7. Oto BuAHO M3 caepylomux coobpawennfr: - '
T +T,

- 2 *

a) TemnepaTypa CMeCH paBHa: T= _ .
T T (T T
AS-mln— mlp—— = -
" T, +‘ n 7 min - a7, >0:, ..
(Th+72)2>4T1Ts;

: ‘ IR 204 AN
0) BHyTpenue SHEPruh Fasa B COCYAax 4O cMemwennss -~ M Y

’ TZe % - OTHOMEHHE TennoeMKocTe,

Tak Kak

) V
nocsie cMemenns: 2 2 i
T

Orciona, Tak kax oOMeH Tenotodd ¢ ’okpy;xab_mnun TEaMH OTCYTCTBYET,

_ bitps
p="
Taxkum olpasom, _
o0 2t otn PN e 1q EEPL
AS _m(c,,ln 7 +c,,ln} ,pﬂ)-l—mc,,ln g >0,
Kanr
18-8. +078 “Zpad- _ .
V4V, Vit Va Kan
18-9. AS- - [vlm % + Vyin 7 ] 008 5205
0. Kxaa SR ST
18-10, 40,53 ~——5 2pad "

18-11. Pewenne ocuonauoiua‘ TOM NONOMEHHH, YTO HSMEHEHHe SHTPONMM
CHCTEMBI 94BHCHT TONLKO OT HAYAABHOTO W KOHEUHOTO COCTOSHHA CHCTEMBbI.
Hsmenenne yneapHolt SHTpONHEM napa NPH NOCTOAHHOM OGbeMe NPH TOBLHIMIEHHH

. . ‘ I, .
TeMnepatypu or T, 1o Ty paBno c,,ln-‘T - C "npyrofi cTOpOHHI, npouecc Harpe-
2

BAHHA Napa B NOCTOAHHOM OObEME MOKHO SaMeHHTh CACLYIOUIMM DAIOM npo-
ueccon; 1) nap mpespamaercs B BOAY TOA Me TeMmepaTyphl; 2) nosJyuHBHIascs
Bona uarpenaetcs ot Ty #o Tg; 3) BoZa npespamaercs B nap; 4) noayuusinhcs
nap M30TePMHYECKH paciIMpsercs A0 HaualbHOrO 06LeMa; Tak KaK B . yCIOBMEX
salaud MJOTHOCTh fapa HEBENHKa, TO Mpolecc PACWHPEHMS MOXKHO PACCURTH-
BaTh No GOPMyAaM InA HIEAJLHOro rasa.

Ty r Ty R Uy

epln =t =— =L 4o~ —In==,

LA T+° T+T.,+P U |
rie €o== yIeNbHaA TEMJOEMKOCTh BOAL - (B YK43aHHOM HHTepBane TEMIEpaTyp ee

Kan ' : '
MOXKHO NPHHATL pabBHOf IW . Tloacrasasa nannwe s Tabannm XXI,
naftnem
an
¢y =032 72—’55-.

937



18-12. O6osHaunum NPOUEHTHOE COAEPIAyHe KOHALHCHDPOBAHHOIQ 1apa e
pes x, adcomomylo TEMIEPaTypy # cxpa‘ryao TEMNOTY nap@oﬁpaso‘hauna napa apu

Kéc:
nasaennu 14 ‘m, uepes T. H 1 npn 02 -—qepes Tz H r, B TaKoM c.nyqae

rs l"l fg
S;=8 == —cln T —x
G MR 2 T
Tlpn anmaGatHoM npouecce 82—81=0.
Orcuona
no ' 3 reo 1 .
— =t _eln—*
T. T, T
x= 2 1 rn- 2 — 21 %
. T,
ad
16-13. —0,00756 —2-
'./l

18-15. [Monaras BBHAY HE3HAUHTENLHOCTH BHICOTH ft

D
_ ghT(l - —D—’-)
Ap=D;gh, umeen AT = -—-——;.-—-L—-,
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llplﬂlEHeHHil no OTHOI.I.ICHKIO K OTAC/NLHWM MOJACKYyAaAM I'IOHHTHﬁ K&CQIOIKHKCH Co- ‘

Gpanua MOAEKYA.
18-18. 1,47 xoo.

18-19. Q= A N -3 kKot
"—'Tl

18-20. Bo- nepnux. nona B o'ronu-renbuoﬁ cnmeme, ABAAACH xo:lomlun TeNOM
. 3
® nurare.ne, nonyqae'r H =% rennotu. Bo-nmpux, Ta ¥e BOAA NBJASTCA rops-
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19-1. 1360 xKaa=5, 69- 100 ax.

19-2. 636°C.
19-3. 28,6°C.
Kas

19-4. 0,285 CcM-CeK - 2pad”

19-6. IlpuMen, azo pebpo xyﬁaxa pasne ) om Gﬁommuu SHEDO m nma-
CTHHOK M HX ToamuHK n, b, # bs Torma y
a(bi+b)=1; A, = T““T)'; }‘" = n (8% + L]

R

o 5, 33
y [ N4+X |
A2 [0 83+ by ———= | > 1
| T':' n 1+ 85 + by Lyl’ >
TaKk Kak ' _
A2+
xlkﬁ .
19-6. Fpagnewr TeMueparypsk Yy BepXueR crenns Mexsie.
At (fg—
197. Q= —3’3—’—(-’3%&; 200 000 KK
l —
n 4 _
19-8, TlepBas TpyGa oTmaeT B 12 pasa GOABIE TENNOTH.
19-9. 1030 xxaa.
19-10. a) 12000 xxas; .
6) TeMnepaTypa Cnos caxu 400—-200°C; xeneaa 200~-198°C; wuaxunn
195 183° C.
20-1, 2,3-10~% .
20-2, 0,076 M.
26-3. lﬂapmm coﬂpuuocﬂyrcﬁ & aatem ycranonmca Ra pacc'rommu 31 cM.
.20-4,.2,2 CI‘

208, 16 77

20-6 a) Ilo.u snex'rponom Ha PaccTORHMA 12 10~4¢ cm; 6) 2,3 cm.
20-7. Paccrosune or sapaja ¢, paBHo ‘

Vlh
Vql + Vq_;

3H8K - coonercmye'r PasHOBMEIIHLIM aapanau, 3HAK < ONHOUMEHHELIM,

xX=1

20-8. a) 0; 6) 6, -?-%- WK % B JEBHCEMOCTH OT PacCnOAOKEHNS SAPHAOL.

- 20-9. 43- 10“-'—, 42. 10“—"

20-10. a) 89:10- éx; 6) 137 CIC n 68 CIC;
B) 6,6:10-% dun 33- 10-% dun, 10-14 Outt-ca M HyJb,

2011, a) 2-10-7 dun; 6) 1,3.10~12 ppz; B) 510—-—;"'.
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20-15. a) Huzyxnnsa - ocTanercs 6e3 H3MEHEHHS, a HaNPAKEHHOCTb yMeHb-
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6) HHOYKOHA ~YBEJTHYHTCA B AB&  Pa3sa, 4 HaOPAMEHHOCTs  OCTaHeTcA Ges
H3MEHERHS,

20-16, a) 133 10=? &; 6) 33 10-* —7 (paunonanH3npos.),

20-17, He naMennres:
20-18. 34 10-' o,

20-19. Em —Z_ =02 CIC ea Hanpnx{eul-iocrﬂ.
tER R, . ‘
q

20-20, a) 0; 6) E W

B) Maxcmwanbnan HanpAXKeHHOCTh HMMEeT Mecro B TOuKe, 'OTCTOAlLEd oOT
KOAbIA HA PacCTOSHUH!

=0,36 CI'C ex HAMDSIKEHHOCTA.

2 | ‘ ‘
ho= 7§—~| Emax=0,77 CI'C ef. Hanpaxensoctd.

20-21. a) Hcxomum M3 pemenns npexsiayuied 3apaun, PasaenseM naacTuky
B3 PAX BecKOHEUHO TOHXKHX KoJel - (pHC. 15) -3apag’ Ha KoabUe C paanycoM X
pasen: .

y=0-20x-dx,
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Onebxdx .
: (x2+'b’)’-" '

21|:a' | . .
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at 2600
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20-22, Pewenue nerko nonyqaerca "KaK caen-

cTBHe peiiennn sagaum 20-21

20-23. Pas6uBaem nonyC(pepy Ha pap Gecko-
_ HeuHo y3kux kogeu (puc. 16). Ilrowans xaxaoro
Puc. 16. koabtia 2nRdh. 3apan ma koasue o2nRdh. Us

coo6pa)xemm CHMMETDHY fCHO; NTO NOJe Hanpanueuo no smuun OA. .Tlostomy
HamnpAXKEHHOCTD MOMA, CO3fRasaeMas 3apaloM Ha KOabue, paBHA

" 5:25R‘dh R=h
eR? R

dE=

+ Otciona

Ee= -
20-24. 8) 2.108 —-§ 6) —7.2-106 —.

20-25, a) 0; 6) 0,76 CI'C; 8) 2,51 CIC,

20-26, =26 CrC en. HanpsAKeHHoOCTH, ‘ ‘

21-2, a) Her, 1ak kak HAMPYB/eHHE NOAS BO BCEX TOMKAX BHOIHE ‘onpes
HeNeHHo,

6) Her

21-5, a) 2.8 38; 6) 35 10-2 aa, B) 0434 s8; r) 18 38,

:21-8, 40 snempouos :
21-7, 1,6-10~V g,

U§
218, F=
- 8md?

21-9. a) -IIpn nocrosueTBe HaNPAKEHHA MEKAY rmacmﬂauu-
. 6) NpH NOCTOAHCTBE 3apaJOB.
21-11, a 4 ape; 6) 0; B) 0 u 6,7 ape.

21-12. a) 2,5-10-° Oalm 6) Hyab.

qh
21-13. = ———.:—_—' = ———— e
I-13. a) U SVR’+h“ ' 6)E eV(_R?+h’)3 ’

B) U;=10 CIC en mnorennnana; U;=4,47 CI'C ea. norenumana,
21-14. U=2n0(V m-—b)s-‘.

=25 6un=2,5.10—‘ H.

21-18, a) X 6) R )S(Rﬂ)

2117, =3000 & 3600 5,
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6) m==0033 Crc; 0’2=00099 Cl‘C
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B) Ea—-——-— 126—3 675 — o 374
Rin R’
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21-19. lOi'f -———cex,; 5- lO‘Te;

21-20, Hpo6be'rcn AHUb [OCAe BBEACHHA. CTEKAAHHON RNAACTHHKE, TaK Kax

K8 _
B 9TOM C/yd9ae HanpsXeHHocT B BO3Ayxe Oyner 34— o & mocae npobutus

BO3AYXa HaNPAKEUHOCTH B CTexne Gyner 130

2121, Hanpmenﬂocrb B coe _AHNEKTDHKA B nanmmpuqecmm KOHAEHCA
Tope HamGonee Benuka y anyTpeuueu €r0 NOBEPXHOCTH, l'lpu AOCTHXEHUN HanpA-

16 I, K. Caxapon 1Ml
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) 21-22, a) HUs COOTHOUICHNA - MENAY uauéo.nbwuun uanpameunocmmu B
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E 1 eqfy
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22-1. a) Oana ¥ -Fa Xe PasHOCTb nOTeHunanqn_.‘ papnan —5# Het. Oms
72 e HATPAKEHHOCTS, pavsias —-;
. : - U
6) Mexcay A n C u Mexxay B w D passocrs ROTEHNAALOB 3

Meixay € u D pasuocts novesunanos pasha Hymo. FHa maacramkax C uw D
OTpuLATENbHUT 1 nenomm-enbmﬁ 3apsuxu TaRof e BernmuuNb, KaK ¥ Ha naa-

%2

.
cruukax A m'B. Hanpmxem{ocrs nonsme)kuy Aw C u MexayB u D pasia —~—
mexay C u D passa uyaio; a’

31 pa%i’locrb notll‘eauumoa | Hal‘lmeeHHOC‘l'b mexzy Au C u mexny BuD

paBHi 9 H o MEKAY. C.u.D. sTH. BEAHAHHE PABHH . COOTBETCTBEHHO
2U 20 ' '

—— Y ———
9. .3

r) a) brsefhb apexnue; 6) mexay A n C & Mex‘(:zzy‘ Dub Pa3HOCTb NOTeH-
UHanoB pasua -;;'ue)uy C u D pasua Hyo. Hén-pmxeuﬂocrb noas Mexay
AuCn uenmy D w B pasua ;. Mex Ry CuD pasua Hy0; l} pasuocl}b

2d .
NOTEHUMANOB H uanpmxeﬂuocn. noAs MexAy caub -PaBHY =~ ? H -

22-2, a) Haseneutibie. sapam ocraioTes Ges uaueuennn, 6) yBespunBaroTCH

B 2 pasa.

2-3. a) Cunu, nefCTByIOlME HA 3apAAH, HUKAK He WIMEHAIOTCH; He Me-
HAETCH M HANPRIKEHHOCTb NOJAA. BO BCEX TOMKAX MPOCTPRAHCTRA; .

6) HanpAXEeHHOCTb NOJst MexAy o6oaoukamu pasua uymo, Hanpsxennocrs
[0/, B OCTa/JbHOM RPOCTPAHCTBE H CHJLI OCTAIOTCA MNPEKHUMMU.

22-4. PacnofNoXKeKHE CHIOBHX JNHHHH B cydae IHADHKA 'H CTEHB, OTBEXeH-
HOM K 3emse, TaKOBO K€, Kak M B Cilyyae ABYX pasuomeﬂuux UIaPUKOB, HAXO0-
AAUHXCA HA YABOCHHOM paccmﬂmn {p#c. 17)

n——‘———a B 1 —-;'4 .
F e Qap 25.10~* &

22-5. 310 c.ma.uyer2 H3 peay.vxuam TPEALLEY HLeH amw.'
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22-6. a) F i (i —dp 4. §
2qh s
S
28 8) o=— wio ~—0088 CIC; .
a
6) Ha OCHOBAUHH TAKHX Xe COOBPaKeHHA Owm —~ 2ir- = «0,019 CI'C;
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22-7. Ec=
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d¢'=0 dSw — ———*m-
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22-9. TIkAnHKH, SapsiReHHME TNONOMHTENbHO, B - (HJIHHKH  HEeSapfIKeHHKEe
GynyT npn BCeX YCAOBHSIX ABHraTbC K npoBonoKe. IThUINHKA, sapsKeHHWe oTpH-
narenvHo, O6yayT ABUraThes K TpyGe, €ClH OHA HAXOMATCH BRANH OT NPOBOJOKY,
B K NPOBOJOKE, €CHH OHW HAXOAATCA O/AHNE ONPERENEHHOrO - PAaCCTORHMA, :

22-10. Paota nNpoHWSBOAKMTCY 3a CUET SHEPrUH DYKH np# nepeHoce saps-
na or Gosee HHSKOTO .MOTeHHHana K Gonee BHICOKOMY. [losToMy npH uepBhx
nepeHocax, noka norexunans 6anskm, paGota mana. :

22-11, Cm. pucynok 19. _ )

- 22-12, Paccrosiine MeXay NPOTHBRONONOKHHMH TOUKaMB UMARAAPOB BGAHSH
TOUKH HaWMEHBUIEr0 paceTosims (¥=y=0) pasHo o
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l=A+.—_—-‘, )
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Ly P E? ‘
siaexTpuyeckoe mone Ew =7+ NOBEPXHOCTHAR AOTHOCTE CHAK [ o (ncnone.

sopana cHcreMa CI'C), Cuaa ssanMonefCTBHA MPHTAKENHS UHAHHAPOB
¢ A ¢ rdr” V’k | ‘
‘F’-\=2n5rl'/dr= 7 = aa =12,6 dun.
C o 0 ;
‘ ‘ N ; .
23-1. k=048 ‘6. CIC win ¥'=b3.10-1 ——,

‘ K
23-2. 1,06.10-8 R

23-3. a) 7846 6) 131 —=; 5) 0034 en CTC,

.

23-4. a) VcnoBMe paBeHCTBAa HMHAYKUMH B ' BO3AYXe W B Kebopuﬂe naer
a e [ g ‘ S
‘ (71-2--— 27:3,) ” =(h’ +2m,),

87eCh &y H € = SJEKTPHUECKNE ﬂdeHLlﬂCMOCTH BO3AyXa H KepOCHHAa, Orcrona

. q E—% _——
0‘;% . e+so =0,29 en. CI C,
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gh_ e—
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B) oM. oTBeT K sajave 228: . ,
. e—¢ L v
n=q 5_1_32 =:I7 ex. CI'c,

23-6. Pesynbrupytowas ¢umna, IeACTBYIOINAA Ha BepXHIOW INIACTHHKY, PaBHa
CyMMe TIpHTAKeHHA HaXoAdilerocs Ha Hell 3apafa kK sapsgy Ha HHMHel NAACTHH-
Ke, KOTopad nuMena Gbl MeCTO, ecay Obl TAKKe H HHKHASA TUIACTHHKA HaXojm1ach
B BOSAYXe, H HPUTSKEHHA K OHKTHBHOMY 3apAXy Ha NOBEPXHOCTH IKHAKOCTH,
ILIOTHOCTH ' KOTOPOro paBHa, KaK 9TO BHAHO H3 Delllenus’ sajaus 23-4,
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‘ AT ade
Hrak,

2 2 s
F1=¢I( i ﬂcl): Arg 22 =11300 du~.

&S . @ S &) (e4Fe5)
Auanornuno BouMCASeTCA CHAa, AEACTBYIOWAS HA HHXKHIOK MAACTHHKY!
- Ang? €1

S %3 (ey4-25)

Cuna, AeficTBYIOUIAR Ha NOBEPXHOCTS MHUAKOCTH, PABHA :

= '=="1300" dun.
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244, 35-10-° ¢. o SO _

24-5, EMKoOCTb CHCTEMBl ABYX COnpMKacaiom(MXcsl LIAPOB, OuepHAHO, Melibiue
CYMMH eMKOCTeli IBYX HSOJHPOBaHHKIX Wapos. [IpH YAadeHun wapos eMKOCTb
GosbIuero yBeqHYHBACTCR HA MeHbluylo BEiHamdy. 1103TOMY notenuuan Goabusero
YMEHBIIAGTC HA MEHBIIYIO BENUMHY.
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2418, C= ———2———— =Bl6 ., 7 .
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24-20. a) 0,05 mrg; 6) ysenuyurcs B 1,75 pasa.

24-21. 0,14 xax. ‘

24-22, a) Ipn  ONWHAKOBHX KOHECHCATODAX | nepe'rexaum sap;mon ‘He fpo-
HCXORNT B SHEPFUR CHCTEMM OCTaeTcA 0e3 MaMEHeHBs. .

Bro MOXKHO HOKAYATH eme TaK: NPH Nepesose K3 ' HoCaeAOBaTENbHOFO coean-
HEHHSI B NAPAAIeNbHOE HanpRKEeHRE YMEHbUIACTCH B 1 Pas, & eMKOCTh YBEAWYH-
paerca B n? pas. CnefomaTensHo, SHEPTHE ocTaerch 0e3 HSMeHeHHS.

B cayuae pasTHUHON EMKOCTH KOHIEHCATOPOB NMPH MEPEKIIOUEHHH NPOHCXO-
. T TiepeTeKaHyue 3apANOB, T. €. YaCTHYHbLH paapﬁn. HEPrHA CHCTEMBI, a TaKXe
__padora gaapana GaTapen yMeHbllaeTcs.

HEPTHA CHCTEMBI OCTaercs. Oea nameuennd. OAHERO €CiH  COEAHHMTD
xpaﬁnne OOKNMaARH KOHAEHCATOpOB Gatapem, TO NPONSORAET JHMb YaCTHYHLL
paspai OGaraped, TaK KaK CPeiHHEe KOHJEHCATODH OCTaHYTCA 4aCTHUHO 3aps-
JKEHRBIMH.

24-23. Ecan' npu saMbiKaHuu - Kmoua - K - npoHcXoznt neperexanue saps-
JI0B, TO SHEPTHA CHCTEMB! YMEHBUIAETCH; OTCIONA CHEAYET, YTO €MKOCTh ee yBeaH-
unjgack. ECTH neperexamus HeT, TO eMKOCTh OCTa€TCA G663 H3MEHEHHSA.

2424, A= S0 _org o,

© 8nde,

24-25. 119 spe.

24-26. a) MsmeHeHne sHeprun NOJOXHTENLHO W COBEpIUIAeTCH 3a CYET MeXa-
HHyeckoR paGoTH NpH DPasjABUraHWM WK NIPH BHITACKHBAHUM H30AATOpA,

6) MsmeHenne sHepruy OTpHUaTeNbHO. [IpOHIBORMTCA MOMOKHTeNbHam Mexa-
HuyecKas pabora H yJBOCHHas oTpHuaTenblian paGora B m:roqmme TOKa,
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24-31. A= _Q_Q_(____o_)_ =600 apz.’
2¢ (e+¢eq)
1 Cng ' .
e U —-U L™ . —3 o
24-32. A 2 Cr{—Cg ( 1 z) 8,4 10 0%

C¥U (C,—Cy) -
24-33. 3) M= —‘-§CT-
(C—C) U2
24-34. EmkocTb GaTapen N0 H mocae npoGHTHS:
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.
. 25-8. R_-.—,hd._ 160 ox.
*  25-7. Her. :

25-8. a) B noanspauosou BOJIOCKE TOK NPH BKJIOYEHHH 3HAYHTEALHO G6Osb-

" we, weM nocite. B yroapom — uao6opor;

0) nnaoTHOCTD TOKA B BOALGPAMOBOM BOJOCKE B cepemue Mesbise, qeu no

xpasu B yronbﬂou—uaodopor '
-9. 44°C,

"25-10, 0,0049 2pad—1. '

25-11. erJleth CTepeHb KOMmken OuTo B 44 pasa Kopoue.

26-12. Ina -Toro uto6H TeMmmepaTypa He BAMSIA HAa NOKA3aHHA BOJleMeTpB.
Heo6XOHMO, YTOOH TOK, OT KOTOPOTO 3aBHCHT BPAHIAlOUIHA MOMeHT pabouell Ka-
TYIKH, H3MEHAICA MPOMOPUHOHANBHO HIMEHEHMIO YNPYTOCTH npymuuku. Temue-
parypHuift KO3QPUUHEHT MAHTaHKHOBOPO CONPOTHBJEHHA M CONPOTHBMEHHA. KATY-
HIeK paseu
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Komnencaunn nonqucn npn ycaoaxm

R

Ry R1+Rg

25-13 a)453u156 6)208!1408,8)608110
,.'24‘“ U—jgnd pw=64 a.

C o WUe=Uy) Uy
25+« 15 R =R See——
£ (Uy=Uy) Uy

25~16 77 xa

25-17. 4,1 8 n 0,05 om. : S

25-18. a) —2 6; 3HaK MHHYC YKasmBaeT, 4TO HCTOYHHK. TOKa BKJIOYeH
BcTpeuno; 6) 3.2 s. '

25-19. 0,47 a.

25-20. a) E\>2E;; 6) E|-2Ez, B) E\<2E,.

25-21. Crpenka nepBoro BOJLTMETPA OTKAOHHTCH BMpPaBO -u Mokaxer 1,75 &;
CTpesKa  BTOPOTO BOJBLTMETPA OTKJIOHHTCS BJEBO H NoKaxeT 1,5 6. .

=78 600 oM.

25-22. a) Hyap; 6) Hyab; B) pasioCTb NOTEHUMANOB MEMKAY NPOBOAAMH we-

'Pe3 HeueTHOe UNCAO dNMeMeHTOB paBHa E), uepes ue€rTHoe — HYJIO.

25-23. g=Ilpe’=1_8-10~10 g,

25-24. Ha rpanumax cnos ajaekTpoanta o6pasyiorcs neiicmn’renbﬂue sapa-
IX, W3MeHsIOIIHe none. '

25-26. CnnoBpie JHHEME ClERYIOT BceM u3rnGam TPYOKH uam nponona 310
-BbI3bIBAETCA HAJHYHEM neﬂcrnme.rxmux 3apaneB Ha CTeHKax TpyOkd (Man Ha
HIOJALME NPOBOAA).

26-21. a) 0,013 g7  6) 00057 575 8) 4,1 a.

25-28. a) Bro mBCTBYer M3 caeayioumiero paccyxpenns. Ha ocnopanum saxo-
na OMa (KOTOpbIi MQXKHO NPHMEHATh. BBHAY MAJOCTH NMONYYRKOMMXCA NPH STOM
naoTHOCTEN TOKa) ‘B CAOAX: nuswempnxa nOle'-IalOTCﬂ Hanpsennoctd By u E,,

E P

. 1 1 ) v
. OTHOUIERHE KOTODHX ! E = P—2‘ OTJIH‘-'IHO 0T OTHOLIEHHA Haﬂpﬁ)KeHﬂOCTeﬂ B
2 .
CHOUCTOM KOHJAEHCATOpe _él— %2 ECJ‘IH Ly #"
cn L_ i
Pe T T e

-Beneacrsue 3TOro paBHOBECHOE COCTORHHE yCTaHOBHTC” 20/IbKO . TOTA&, KOria
Ha TPAHHLAX JIHSAEKTPHKOB GYLYT HaXQUMTbCH TaKHe sapsmu, npH  KOTOpHX
HMEET MECTO COOTHOLIEH¥uE .
El _

. ’ — .
N Lor M : 'Pl N

(4]
OueBHAHO, 4TO OPH HaAMMRH NPOBOJHMOCTH H npn yc.rxomm _——aﬁ 2 em-

KOCTh KOHAEHCATOpA Goubine,- qu ‘npn OTCyTCTBKH ﬂpOBOLlHMOCTH,

6) senmunny STHX SapsjoB MOXHO moicuntats Tak., Ecam U —nommoe ma-

npaMeHNe ua KORAeHCATOpe, To fo 3akhy ‘Oma
UP1 E.= Up, ‘
_ = bdiFeds’ U0 pdibpady
C apyrofi CTOPOHH, NIPH PABHOBECHH
B :41:01 ; . 4nay

E,= o u E;=

E’ L

l‘lle 0. ﬂ Oz—ﬂJIOTHOCTH neﬁCTBHT&HbHHX sapﬂncn Ha rpamme zms.nempuuoa,

' I Pasypats -
=0y — 6= — (g, E; — =_ PR = b W ot IR
o=01=0; 4n (£, ~e3§2).‘? 4m 0 pidihpady

B) npu paspsjie BHEWHHe 3apAibl. Ha OOKJNaJKaX  KOHJEHCATOPOB nepeMe-
wawores Tak, 4T0 Ha oORaanxax OCTalofcA OAHOMMEHHMIE 3apAkh, B CYMMe pab-
noie oS (Ho He paBHbie, BoOGule ropops, Mexay coGofi). Ilonysaorcs Kak Gul

—22 eA Cl‘C

. ABa TOCJAENOBATEJbHO COEIHHEHHBIX - Konneﬂcaropa SapAXeHHHX B; ApPOTHBOTIO-

JIOXKHHIX HalpaBJEHHAX, TaK YTO HX MPOTHBONONOMXHHE obKaazxy -(T. €. OOKIax-
KM CJOHCTOrO XOHHAEHCATOpa) HaxomsTCsH NPH OXHOM mnotennuane. Tak kak omuu
H3 KOHIEHEATOpPOB DaspsiKaeTcs CKopee APYroro, To ToApAsercs pasHOCTb MOTEH-
HAJIOB MEXAY o6xnam(amu CJIOHCTOro xonneﬂca'ropa b Bosmomeu paspn.tl

26-29, t=CR1
,26-29, #=CRIn o U=0__(_)46 ce(c

25-30. p= w=1,47-10'% om-cH,

sln—-o'

-q
26-1“ 1, 3 011
© 26-2.'a) 075 om; 6) 1 on.

ro
26-3. a) Ry=r V3 6) Ry= —}73-;
26-4. 261 on.
26-8:: a) 4-0,1%; 6)- +11%,
-+ 25-8. a)- —~0,3%; 6) —30%.
U. —
267, R= —2 Yt =256 oM.
I Lo T

.26-8. 0,025 a.

26-9. 'a) 1 a; 6) 3,73. : ; .

. 26-10, x=6,40 xu. o R ,

@HOVFTE btk h) VTR

26-11. a ; 6 . A

o ‘)‘"Yfa+b+2Va”‘_1‘b’ : )Y : 4+‘,’+2V?2+b"'. .
UR, I
26-12. = - =12.10-3 a, -
RsRy+ R (Ra+Ry) . .

t;zq-ls Rs "&*('l—,-ali"@ 204000 on; -

, o

Ry= R U"g‘ Ys =~266.000 ox.

26-14. a) 1088}1728,6)998"816,8)40000#"60000#.

. oxrl
26-16. U.-U R l+rl’ Rad H :

) Uym0; 6) Uy=U; - p) U,-U 24 <—=U;

R+4r 2
r} U, mponopruoHaabio X.
26-16. 1,68 a n 365 a.

26-17, l a; —?- 3 1
ERE a.
26-18. a) U\=0276;, Uy=1276; Us=—2236; 6) 0,739,

26-18. 05 ox; 0,33 om; 0,5-0m.
26'20 h=15 q; lg=25 a; Iy=4 a,



26-21. Bea . surgucnensd suamo, yro f,=0, Taxk wak Ry sakopoqeno l'!;pnﬂﬁn
870 B0 BHHMaHHe, HAXOLHM y=04 ua, [y=07 ma,. la=ll mMas

26-22, At= ';;—?’g' =32°C,
ve
26-23. ﬂ|=2, m-200. ‘ .
ExrgtR(E\~Ey) = Eyri+R(E—FE)
rira+ R (ry+s) rirg-R{rry)
rary+ R (rytrs)’

nry | EvstEan
6 r=Frni B= TrEn

E,
T : -

28-24, a) Iy

E .

B) fy= —; Iy

rl e

T. e. TOKH TAKOBH XK€, KaK # NPH KOPOTKOM SaMBIKAHHH OTAC/bHHX 3/MeMEHTOD;
r) BTOpofl sdAemeuT He JgaeT ToKas 1) ecna rrwo B 3ToM cayvae nepeuit

S/IEMEHT [aeT TOK

L= LB I
rn+
2) ecan Ex= +R * R.
' Bto srauur, 9o E; paBuo HAIpMIKEHHIO 80 premnef tiend,
‘ Elra—Ezfl ‘
B) R —————,
) 2(Ey—Ey)

B E E |
Bogmoxuo B CAGAYIOUIMX c.uyqaﬂx l) rxpn-—- = -;’-, 2) mpa —'.-z% wEy=E,.

ry
‘ 26-25, B cayuae .6) fokasanue aunepuefrpn yueusmaercn. B cayuae B) yse-
nuquaae'rcs!
26-26. McnonnayeM CHMMETpHIO sagaud. OGOINATAM MOTEHUHANH TOUER
Ay, Ay, A; ay, ), a3 ¥ cootBercTeeHno by, &), by, Ecmu ay=~—by, TO G m—b, 1
a;=—by. CocraBasgeM asa ypabueHus. Gananca TOKOB B Toukex A H A. AR

onpegencuus AByX uensnec'ruux BEIHUHH 4; # Gp fOAATax Gy —bo--;b. Ha-

15
a, T. ¢, CONpOTHB/ICHHE DaBHO _Oﬂ.

XOAHM CYMMApHBIA. TOK ~—— 1.

27-2. 23,
27-3. 54 m.

275, a) /= nE F Y RET=APw ¢ =2 g Iye20
2rn 3 o

) Parcm 22 g Lo o

) ‘ma‘x"' ar 6 am.

L
217, A= — 1.’R(12 +12 +1.1,) =2480 O,
27-8. a) +2 di; +2 O,
6) +2 dx;, +0,7 9x; B) ~2 dx; +0,6 .

E(h+1h) —Ul, . .
o =tk ) 7%

Ar
15

27-9.-a) n=no

" caTk

g 2 [ cir Loy i PR
27‘“’ a) Q“‘"——R— ==54 Icaﬂ=24 ]0‘2 67’0; v ;\ Sl Vied i el

4 ‘
6) Q;= —%15- =72 kas=30-102 Ox;

In2.42
5 Qe X

27-11. 7 MuH,
27-12. 133,
27-13. a) 30 mun; 6) 6 mun 40 cex.

27-14. Ha ocnoBanmi yKasaBHOro B 3ajiaue HPEATIONOMEHWA MOMHO Hamu-

=19 kaa=T79 doc.

- 2
Ui Ui Uy _
‘ Ttl — k= -i—.':,— kg ;.—é_—'.ta-kta,
OTKyHa .
- Ui — Ul __
-:3 = T, =44 mun.

‘ ‘ Ua(“a—‘tt)+ Uf"x UQ“z -
: 27-]5 a) R|R2=t1 6) RiRs>r3, .

R
27-18. Q= oed ?1 .l_n - 84‘10-. 4 Kaa,
: 2
27-17. 3) 1= . Di2ctpy (14-0,5at) =5.10-5 cex,

U2
rae po(1+40,5af)— cpeanee yaenbHoe CONPOTHBAEHHE caunna npH N3MCHEHHH ero
Temuepatyps or 0°C. go Toukw Miamiends £ D n c-—nno'mocny H TemioeN-
KOCTb CBMHILA; D
=2d4Dc In (l+at)
6) = =5,6.10—4 cex.
) - 16[%pa

27-18. l’lpenenbnuﬂ TOK ISl JaHHoro npeoXpanuTenn OnpenenneTcs yeao-
BHEM, 4TOGH TeMNepaTypa NPH YCTAHOBMBIIEMCH PEeXKHME DABHANACH TeMnepary-
pe nnabienna. KonuuecTno TenioTH, Tepsemoe TPOBOAOUKOA sa 1 cex, pasho

Q=8-F(1),

rie (pynkuna f(t) YUHTHIBAET 38BHCHMOCTh HioTepH TennoTk OF Temneparypa.
Ipn ycranopusmieMca COCTOSHHH AAs 1iepBOfi NPOBOJIOYKH

Bo(l4at)i-4

— nldy-f(t),
v ] : -nd% .
AAs BTOPOM NPOBONOYKH
Be(l4at) -4

ady

72 &
—=— h=1 ] / (ﬁ;)“ = 93a.
2 & 4,

27-19. BeencTpHe ONMHAKOBOCTH TEMNEpaTyps HaKana BOJMOCKOB - Goxoswe
NOBEPAHOCTH BOJOCKOB AO/KHH OWTb NPONOPUHOHANBEHB MOLEHOCTH JaMR. Or-
€vaa ROAydYaeM:

————2- ] b : .
>/ PiU 00 . 1/ hU - 614
dz = d’l'. -[_)?U_g == ,0131 MM 12 = 11 UZ = NN
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27 20 4 8; 055 a. T :
12721, Hpﬂ yCTaHOBHBmeMCﬂ COCTOﬂHHH KOJIHHeCTBO TenJIOTH. BHﬂeﬂﬂeMoe
TOKOM 32 ! Cex, paBHO KOJH4YECTBY TEIIOTHI, paccenBaeMOl B Bosny)v :

12R=ks(tl —to),

rie k-— Ko3QdHIUEHT TENA00T A

"Hanee T
. Al=lo(t— 1o}y )
rae o — KOS QPULHEHT PaCIHIHPEHHUSL.
qneems L o RSAL A
' e TR= o I .
y [R loa y [ozkx »
rae kl—xoatpqmuuem nponopuuonanbnocrn pam{m’f
| | ky w?ﬂ—.
n’d3k

o6paTHo nponopuuox{aneu Kyo'y zmameTpa nposonouxn ]
27-22. Tlo yuacrry EC rewer rok I, mpsmo nponopuuonanbnmﬁ Hanpm«e-
nuio U 1=k U. Tlo yuderky AC 'reqe*r ToK [a=kyl. (npomopunoHanbHLift Harpy-

I I I
30'{HOMy TOKY) MHHYC TOK 'EL' T. e I3~ —5— [To ywactkyCB Tteuertok Ip+ —é

2
' HAMBHOCTH, -32BUCAILHA OT pasMepoB M MaTepuada MNPOBOJOYKH (CM. TMpPeasify<

‘ N AN | »
Yaauuenne yuactka AC pasHO 0(12 =—-1) + e €=Ko3(pdHUUHEHT NPOTOPUHO-.

L\2
myio 3a11al1y) YV anuHenue ytlacma CB. pasHo C(Ig+ ).Paauocn yanuke-

Hul, odycnonnnsaromaﬂ ﬂOBOpOT CTPeJKH, paBHa
201 Iy=2ck kol U=FkP,

'y

Nev ‘ o :
28-1. [= 5 rae N — obuiee uncro cBOGOAHWX 3J1EKTPOHOB B MNPOBOAE;

® — CKOPOCTh MX ymopsjoucHHoro nemienus. Orcioma - @ -
' Il m -

_l.

:28-2. a) 240 ser; 6) 9,8 xn.

"28-3. 28:10-" g,

28-4. 1,1.10=10"f: o
28-5. Haudonbman (reoperuqeexn) pabota repmonapu pasﬂa'-

A Q T,_-v- Tg

7
Konuqecmo anempnqec'ma paBHO'
A QT )

= = 1480 x.
7= 7 1480

‘.

28-1 IIpr npu6auxKeHun NOJSOKHTENBHOTO 3apﬂna no- Hampaaneﬂmo K- HeMY

- ABHFAIOTCSL JEKTPOHB, HCIYCKaeMble  HAKaJeHHBIM BoJockoM. Ocaxzasce Ha
cTenku KoaObl, OHH CO3AAIOT BHYTPH CTEHKH KOAGH Moue, YHHYTOXaiolllee BHell-
Hee noje, U BOJIOCOK OCTaercAd B nokoe. [To ymaseHHH NMONOKHUTENBHOrO 3apnna
BONOCOK NPHTATHBAETCH K OTPHLLATENLHOMY -3apAAY Ha CTEHKe KOOI

IMpu cnabom nHakaime BOMOCOK HCIYCKAaeT CAHIUKOM MalO SJECKTPOHOB,

© 952

- Tlpu-cnnbHOM Hakaje SHEKTPOHH, JNETAIIHE OT ONHOTO N3 SNEKTPONOB- K ApY-
roMy, HOHHSHPYIOT OCTATKH rasa. Baarozaps HaJuuAI0 HOHOB'BUYTpeHHME 06beM
KOsi6p1 oﬁpam,ae'rca n npononuuu, nosmmy snempnqeu&oe no.ne nﬂy:rpu Heno
OTCYTCTBYET. " " -

28-8. 3,1 »s,

28-9. 0,15 a.

28-10, 0 12 o,

201, v322 V_‘PE_ =128.108 5%
m CeK

29-2. a) Uz=13,56¢; TRt S R

6) U;q;(n+l)=678 8. o

28-3. Chauana mofOCKa MPHTAFMBAeTCA, ~NOTOMY 9T0 Ha Hefl ac.ne,uc-rane
SNEKTPHIALHY uepe3 BJHAHKE o6pasyeTcsl 8apaf, NO SHAKY NPOTHBONOJOMHEA
sapady Ha octpue. 3aTeMm, KOTAs HanpsXMeHHOCTb nons BOAMSH OCTpHS IOCTHra-
€T TEKOTO SHaYeHHs, YTO SHEPTHS HOHOB, COOTBETCTBYlomAs pafoTe siekTpHve-
CKHX CHJ HA AJHHE caodonﬂoro npoGera, OKasLEAeTCS HOCTATO4HON ans uOHMga-
OHM MOJIEKYN BO3SAYyXa, BOSHHKAET HOHHLIA «BETep», MOJOCKA 8apfAKaeTcs TeM Xe
8HAKOM, KaK M OCTPHe, 4 NOTOMY OTTaJKHBAETCA.

9-4. Ecin @ — yraosas CKOpOCTb BpAIUEHHS HOHOB; My H . My -~ M4CCH
HX; X — PaccTOfHHE OT MEPBOTO HOHA JO ueHTpa HHEpURY. CHCTEM, T0 . sueprun
HOHOB PaBHH ‘ S

1 1 ‘
| - mein? 1 > mzwz(b—-x)’.
Tlo ycnosuio : 3
Ly m,x2+4 5 M2 (b —x) 2w irs kT,
L1eATPOCTPEMHTENLHIE CHAN PABHE:

" w3y =niw?(b=—x) =

e
eob"

rae e — sapsa RoBa. Orc!o,ua

. —— —6
B b 3k Teo ~2. 10 CM,

THe & — 9EKTPHUECKast NPOHHILAEMOCTb . BaKyyMa. . S . ,
29-5. 3.4:10° cu=?,
MKQ
29-0. A8

20-7. 25-107 cu—>-cex—!,

"29-8. 17000 pas.

29-9. a) Han oxeanom n=790 cu—% nan cymed n=800 cm-"
6) Han okeanoN. 14 . .p. 19,7 #; nag cymelt 178 .cu n 248 CH,.

1 ‘ 1
29-10. a) t= -—(—:—1— - —;;) =62 cex; 6) t= —-B—ln =2 =460 cex.
29-11. a) lllnpuna somnl A4, OTKYyL& Bce ofpasylommecs
OTpRUaTEeNbHbe HOBLH [ONALAOT Ha AHOA paBHa &mc. 20) 44 :5':'5 -
‘ U - Un I
= = ]
y TR dq k,; : !
MIBpANa SoHn C paBHas (L
R : Un P
k., [
. dg "~ b
B cpexyed sone B pexoMOMHaumsi BMeeT MeCTO.  Puc. 20.
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{lpn soayuensty HACHILLCHNA 3oua B HCUeIaLT ¥ ofyad mmpm(a 3o A w C
nenaetca pasnol o, .

Oncoga
qd

n.(k++k_‘}'

v
.=
Moxctasnaa 310 8 tbopmyny

J=en(hy +* )
 umeen

I ‘>€(fd,
wroe # Tpeémaamcb ROKE3ATH]

2 @]
0 Uom FTF, 53~ e

Sror pesysTaT HETOYEH, NOTOMY 4TO MW He NPHUANH BO BHAMAlHE BJHA-

=11 8,

-

. , "
HHS OPOCTPAHCTBCHHMX ﬂWﬁMB # TOro oﬁc'ron'renbcma, NTO T= "‘" eCTh UL

CpeaHas NPOAO/IKHTENBHOCTE - CYMIECTBOBAHHA Howos., Ha . gene Hacuiumlenwe no-
ayuaerca npy Gojlee BLICOKUK HAMPSKEHHAX, ¥eM CiexyeT no. Hafigenuoft . dop-
Myne.;
y '20-14. PeayasTHpYIOWaR cHIA DaBHa HyJ10, TaK Kax 31eKTPOMM, ynmuqn-
Baf CBOK CKODOCTD, npmm-nsam K cele aHOA.

30-2, 155 u.

. 80-3. 0,203 2.

It . )
30-4. m= _ué;:_ =0,045 2, rae u-monexynnpmﬁ BeC BOALL

N
30-5. Yucno: Monexy.n conu 8 | cu® pacrsopa n= —j——,v

rae u—uonexympuun sec; N — uncno Aaamnpo. @==0,77,
30-6. 0,313 (om cu)'—‘
- 30-7. 28.10-*

30-8. a) 4,6:10¢ w; 6) 6 10"

Kaa
$0-9. 7000 ~ ==,

31-1. 142-10~¢ n-4
31-2. a) 6000 CI'C; 6) 4200 CFC B) 2000 CI‘C' r) Hyan,
31-3. pcl(mlsl+mzsgcas ),

rae @ — yroa, UﬁpdSOBBHHHﬂ ocaMn Sonsuwiofl ® Manoft cnmpmen

* 31-4. 760 -
31-5. YMeHbmumm B 2 pasa.

. ey . 3 ‘ . . . . .
34-8. a) ‘HeT' 6) Lo g%n—-Sﬁ-lO—“/m:e:‘. The m W e—'Macca H 3a-

PAL 3MEKTPOHA, .

31-8. Ecan. nposoi, no  KotopoMy azer Tok Iy, PACTIONONEH  lOCepenuHe,
TO pelu¢Hue HeBO3MOXHO. Eciu 9TOT npoBof pacnosomeH ¢ Kpaio, TO HCKOMan
ppAMAaRA PACHOJIONEHAa Ha paccTOAHHMM | €4 OT CpPelHero mpoBOAd,

31-9. Ha paccrosuuu 4 cm K BOCTOKY.

31-10. a) Ha 2,1 cu nuxe mposona, Ha 5,6 ca wxiiee;

6) 09 a'u 0,63 o,

¥

31-11. 0,7 5=56 " T ) ‘ PRI

. a
312, | 3= 30‘—”“.

o
21 ctg Y

31-13. H= =48 3,

81-14, H= ﬂl/__“zt’li =034 9,

2f
81-15. H= ——= =0,019 ».
V |
IR )

31-16. a) 64—; 6) He ————m= =26 . -
) ) He ZV(a’—f— Rg)a M

~31-17. Hymo. A

1-18. —_ el

31-18. a) 7000 ; 6) 3500 -

81-19. [ins pemenus ynoﬁﬂo BOC- » _
f0/1b30BaTbCH OTBETOM K sajawe 31-16, © = ° {: b RN g
6). 06paTHB BHHMANHE, YTO 'Ha Y4a- SRy ey
cTKe AaHHOA dx (puc. 21) Beansmma To- ._-“# rev S T
Ka pasna fwidx, n npunsp aas ynpo-- R EEE e X
WeHHs BLYACAEHHH Eakh! ST S

R sina H x=Rctga e s

= =K
Vi R? : e
SR Coe Puc. 21
nonyuaeM I caydas a):
wl  ..2.104 si~t.1.10-1a .a
T VEm T o ovm - T
W Anm caywan 6): T '
wyl 4q
H= —— - =450 —.
V&Fn - s

31-20, Pewmeiine Jerko nosyuaeres mn3 OTBeTa K aa;uqe 3t- 16 6], . econ
RPRRATH BO BHMMaHME, 910 a > R:

M= p' ;
2mpg a8

p=60 CIC=75:10-5CH; "
’ []
H=177-10-2 .

I

\ R,
31-21. ¢= 2 blw ln—-‘— =35 10-° a0.
P . .

31-22. Otauyue oT Hyas quKleﬂuHH uanpnmeunocm MarHWTHOFO 1OAS
3eMan ecTh A01MalaTeNbCTBO CYLLECTBOBAHMA BEPTHKAJBHBIX S/CKTPHYECKHX 'TOKOB
B armocdepe. Ins tex obnactell, B KOTOPHX UMPKYJASuHus npu o6Bofe 10 vaco-
BOA CTPeNKe NONOKUTENBHA, CYMMa TOKOB, TEKYLUHX CBEPXY BIlM3, Gonbute CyMMH |
TOKOB, T€KYUIMX CHH3Y BBEpX.

31-23. a) 8 @ (PaUHOHaNMSHPOBANNHLIX  eAMHML ~ LAPKYJALUMM  'CHCTeMH
CH) =10 5.cm; o T ‘

6) 16 a; c) nyan.
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31-24. lns nokasarenscrsa mmo nocnanbaonaﬂ.cn .Teopemoft , ° HRPRYARUNA
Hanps KEHHOCTH,

31-25. a) [lone soxpyr Tomkof nposonoxm A noae . BHe TPYSH  TAKGBO,

Kak u noae MpH HANHYRH TOKa B AAHHHON . TOHKORN NPOBOAOKeE; .110JIe BHYTpH

TPpy6r OTCyTCTBYeT; 6) BHe Mapa HMeeTcA Noje, O6YCJOBJIEHHOE HANHUHEM . TOK2
'8 Oposoje, aonnonﬁmem TOK K Wapy; ToK, mlyumﬁ OT_.1uapa, Marﬂurﬂoro nona
He mMeer. ,

R,
p.oll n -
2

31-27, a) H= ey =1.108 ‘;"‘3

31-26. = 2= 3, l3 10-4 a6,

'n |
6) O= = =15.10~4 66,
‘ . 4

‘1d RS
31-28. Hum 12— Tone B monoctH o0aHOPOAHO, BekTop ' HAMPAKEHHOCTH feps
neunuKkynnpes sektopam |  d. ’ ‘

Y 3
31-29, a) 5.108 —; 6) 20 | B) CH/IOBHIE JIHHHM HE 3aMKHYTGHL
t D ‘
3130, B= 2—%5—5 =935 ec=9,35-10-3 -,

31-31. He pasopsercsa, [lnd paspeisa TpeGyeTCA HHIYKLUA}
2Spo

8 1d

31-32. 120 ~. '

31-34. Buisox samaun 31-33 . oTHOgHTCA K c.nyqaxo OAHHAKOBON = mAOTHOCTH

TOKa MO BCEMY CEHEHHIO NPOBOAHMKA, TaK KaK 3TO TDYAHO OCYLUECTBHTS B TOA-
CTHIX MPOBOJAX, C/MeAyeT MOAB30BATbCA TOHKHME NPOBORAMA.

6
31-85. F= —L272 =0,00088 Ous,

81-36, Ka'rymxﬂ crpemrrcn PACNOZIOKHTECA TaK, 4To6bl HX MACHHTHHE OOJR
coBnafany MO HampaBaeHH0. B ciayvae sHaynTenpbHON PasHMILI AHAMETPOB KaTy:
K COBNajeHHe MOJMefl HMEET MeCTO TOJNLKO. BHYTPH HENMOABMIKHOA W BHE NOA-
BHIKHON KATYUIEK, 4 B TPOCTPAHCTBE MEKAY HAMH NOJNA. -HMEOT NPOTHBONONOK-
#pie Hanpasaenus. [lostomy npn Gonbuiof pasumme AMaMeTpoB CHiIa B3aHMOAed-
CTBHUA 3AMETHO MeHblle, 4eM Npu Manofi paswume.

31-37, &) Yron OTR/IOHEHHR He wusMeHuTcs; 6) yuenbwm‘cn. ecan paauepu
CTPENKH CPABHMME! C PACCTOAHHEM [HO [POBOXA; B) HE HIMEHHTCA.

31-38. Hamaruuaerue ~'npy HachillleHuH; é—p. ofl P, rne P — uamarun-
qeHue.

31-39. Hckomste 3Haqemm B u H onpenemmcn “Toukof KacanWA  Raca-’
TeasHOR, npoBeieHHOR M3 Hadajta KOODAMHAT K KPHBOK HaMaruuyeHHA, B pauHoM
cayyae B=8800 2c; H-15 3, oo

31-40, 50 9=4000 7"

31-41. Cnayana
waxoaum B.

a) H=20 9; B=13900 ec; 6) Hw16 2, B=13300 ec.

31-42. a) CHauana BolumcaseM H npu cuae toxa 0,6 a, sarem no rpaduky
Ha pucyaxe 31-3 naxogum B:

(D=80 000 Mrc=8-10-4 a6,

== 40 000 zc=4—€£);—.

onpenemeM H, sateM no rpa(bm(y Ha pucym(e‘3l-3

6) 0,76 a,
956

B({—l)*k

81-43. u?——L—‘%r
: {— —L

. 4nw ™

=1400 ex. CIC,

TAS Mo — NPOHUNAEMOCTL BO3AYXa.
31-44, Onpeneﬂnem H » nepnoM xoabne
4(@!11

H= P = 85.

o Kpuﬁon Ha pucyuxe 31-3 Haxomum B=11 400 ec,
(nd—d;) Hpo+Bd,
4wy,

12=

=1la

3nmece Mg — Mammuaa TPOHHUIAEMOCTL BO3AYXA,
81-45. 4a) 1 —= ”2 ; 6) 6,3.10-* CHU,
31-46. npamm

31-48. 37 10" 3900 s,

celc ;

81-49. v= %m V ATF4nPR2=T,6:10° ’E;E

81-50. CkopocTh 9MEKTPOHA AO/KHA OsITb HAUPaBJCHA NEPNEHANKYNAPHO

TUOCKOCTH, B KOTOPOR nematr sexktopst E u B, u pasua V= =3.10% o

. . e
31-51. a) a, =0; a¢='-e"'nE-‘; 6) a,=0; a":—"-;"/‘ B2+ E2,

8152, 6) B= Y 2™ _ 4800 o0;
eR

‘/22*?}”‘ (nR+2d) =1,4-10-5 cex,
81-53. Cuna paBHa HYJIO.
3241, 1570 spe=157-10—* 9.
32-2. Hukaxk.
-82-3. Bo BropoM cay4ae Goabrre,
324, 3a cuer paGoOTH aKKyMyJasTOpa. .
32-5. a) OnunaxoBoe; 6) B nmepsoM cayuae Goubiue.
32-6. OT6poc ranbBaHoMeTpa B Clyyae NyHKTHpHON Anuuy Goabime.
32-7. Ilo wWapyXHOMY KOHTYPY HJAeT HHAYKOuOHHHA TOK. B panuansHbix
nposomxm(ax TOKOB HET.
32-8. a) [usmekrpuk noaspusyerca; 6) B CBepXOPOBOAALIEM Konbite oG6pa-
gyercs TOK, MarHMTHRA MOTOK KOTOpOre B CyMMe € TOTOKOM MarHuta paped
Hymo.

E—
329. U= nBl’n

32-10. 1,4-108 cex-!.

32-11. a) I,=10-% a; I,=0; I.—IO—$ a;

6) 1,=1,=28-10-4 a; I;=5,6-10-*% a;

B ]1=0 ’z=13='10‘ a. )

32-12. 7,4-10-4 a.

32-13. Bo' BropoM cAyuae BuigensercAa Temaotet Ha (4%, a B Tpernem
citysae ua 2% Gosblue, ueM B NepBoM. ‘ _

32-14. 0,007 &.

s
82-15, ge= -’-“’—5—- =1,38-10~1 &,

dmpll
17 O, U, Caxapos . o 257
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Bum -
32-16. g =0,053 «x, rne I — ngothoeTy: Menu;

4pnD
82-17. 3108 mcc=3 10-2 6.
82-18. Yseanuusaercs,

32-20, we= ——V“"’L =1200 suTxoOB.

“mRyg’
3221 L=t 165uau o

32-22. a) 15 men; G) B nan.
32-23. a) Marnutube noas KaTyHiex OJUHEKOBO HanpaBneHu, 6) .npoTueo-
. nonoXHL; B) 06pasyior npsMofi yroa. _
82-25. a) 0,81 men; 6) okosio 350 cm.
82-26. a) 1,9 men; 6) 0,23 men.
32-27. a) Chavana onpeneanm [
4w/

=T=20.9.

3atem no kpusoft HaMaruuuenns (puc. 31-3) naxomuw B n onpenennem Ly
Le=35 on;

6) 18,5 en. : )

32-28. Y coaeHouda, - CEpAesHHK KOTOPOra usoﬁpax;eu cnpasa, Hanpmxeﬂ-
HOCTb MOJsi BO BCEM: Ceuenuu MNOYTH OJHA W Ta XKe, [losToMy HHAYKTHBHOCTL
€r0 MEHACTCH B SABHCHANAQCTA OT BRMUHHM TOKZ NO TOMY JXe 33KOHY, Y4TO H ®
(umeercs ocTpulfi Makcumym L),

¥ coneHouiia, cepReYHHKR KOTOPOro M3olGpaxcen CreBa, HANDSIKEHHOCTH NBOAR
B GMMKHMX dacTax SwaumrTescio Gosblte, deM B Ranbhnx. Ilostomy. MAKCHMYM
BHAYKTHBHOCTH CR/IaMeH. ‘

4 2(S S
3220, Lue nw? ( 1l;1+ aita) ,

‘ 2a—d
82-30. L=4lpin =22 Mo,
32-31. 0,004 cex.
82-32, MecTnas uenb sambikaerca uepes 0012 Cex.,
32-33. MNosucures Ha 0,8
82-34. a) Iaomans OABO paBHA HOAMYECTBY SIEXKTPHYECTBE, NPOTEXuIEro

w
no apoccesio sa BpeMs 05 cex. [Tnowmamw OCAQ. pasua T tae P — mar-

HUTHBIL NOTOK B CepREwHHKe JAPOCCENN, W — YHCAO BHTKOB B 0O6MOTKE Apoccens,
R — conporusjenne €ro oOMOTKH,
6) qdoaﬂaqnu nxomags OCAOQ 6yksoft o1
4op

o ——

. 8d

CocunTaB YHCO KAGTOK CETKH Ha PHCYHKE, xoropoe SaKJI0UAET MIAOILHAD OCAO
Hafigem, uro o=0,17 «. Orcxona B=2300 2
E RQ R1+Rn '
32-35. 6) U= e Z =0,076 s.
)y U Ri+Ry -
82-36. 490 s,
32-37. 0,008 cex.
" 82-38. 0,19 ox.

$2-39. J=pli2.In -‘-%3- =31 300 spe,
s H .

- 32-41. 0,01 cex.
32-42, '2.10-5 dxc.
32-43. BeckoneunocTb. Beckoneunmfi npAMOA TOK ecTh NpeiensHutfi cayuai

' KOHEYHOTO npamoro Toka. IToaysennsit pesyawrat nonqepxuaaer ero ‘Heocylie-

CTBHMOCTb.
© 3244, a) 0,07 dn; 6) 6ecxoueqﬂocrb.

32-45. ty=t,+ arL 1150° C
FUTUT Dinde " :
32-46. dopmyna nyuxra 11 BBegeHHS OTHOCHTCH K CAY4al® OTCYTCTBHA
rUcTepesnca,
32-47. a) Ha ocuosanum coorHowexus 10 Baeneum k § 31 nmeem:

Hy lg+Hy lm—O

31ech UHACKCH «B¥ U €IK» YKA3KLIBAIOT, YTO PEHb HAET O Hanpnmeuaoom Mar-
HUTHOrO Noas & B AAHUHE CHAOBHIX JHHHE [ B BO3AyXe (B mpopese) u B Henese
(8 xoabue). Orciona
Hx=~133;

6) 52 3 ; ‘B) HynH,

33-1. 6,3 a.
33-2. 32 a

33-3. = =
a) HV—‘ 15 u; 6) 21 N 4

33-4. a) 57 @, 6) NPOAC/IKUTE/NBHOCT: CBEUEHHS KAWKAOrO H3 SACKTPOAOB
cocras/set 38,5% 0T BpeMeHH FOPeHHs JaMIbl.

33-5. k= U];g.‘l c:,f“. ’ |
33-8. a) Amnepmerp A, nokaxer [;=05 a. AmnepMmerp A; mnoxaxer
I= 71{ v U2+ E?=16 a; 6) 480 rax,
dn, o Am
‘ V-s—. .med—— 9 .
33-9. 141 6.

33-10. a) 6,4 uxp; 6) 0,0064 mxeh,
33-11. 0,055 en,

8312, f= 2V =Tel 1600 on. o
S knddidgpw
Buulln
Y8 (R*Fwil?)’

rae R= %‘%‘— =6,8-10-% o; wL=3,08-10~5 ox.
2 . .
Tak kak WL<KR, 10, npenebperan «2L? no cpassennio ¢ R?, umcem:

V2Beid,-din
T2 ————— =002 a;
16p

33'-7.; Lore=

33-13. a) /=

VZBrd}
8L

8344 B caydae nocToAHuoro Toka Mommocts 8 1,2 pasa Goabe,
33-16. a) Her, 6) na.

6) Lo =16 a nes'anucumo OT CKOPOCTH BPALICHHA.

(r* : '_ 259



-33-18, I=05 go; nanpaxensue Ha KonjeHcatrope 80 .8, na . conpoTubae-
wnn 75 8, : ’
. 33-19. 16 en.
33-20. 0,75 a; 0,64 a; 04 a.
33-21. 1,7 a; 5,4 a.
33-22. a) 100 mxgh; 6) 25 s,
33-23. 31,7°. : :
33-24. 3,2 mam2 . : )
V- Ui - U}
2R

7
33-25, Py 'EL =97 em; Py= =105 em,

33-26. 154 em; 312 em.
33-27. 27 em.

33-28. a) U= V UP=TL%g%~IRo=114 83
6) nOTpeGJmemaﬁ KBapTHpHO# CeThi0 (BKMORas Zpoccesb). MOMHOCTD paana

U3 (R+Ry)
(R+ Ro)*+L%?

rae R —conporusnenne nceft cetn, kpome apoccens. Orciona

pP=

U2
Puax= Le =460 am;

B) npn KOPOTKOM SaMHKaHHH Pyop=B58 am.

33-29, a) Yucno  KIETOK CETKM, OXBATHBAEMHIX NeTaell rucrepesuca, Hpu-
GansuTensho pasno 38,

Orciona

6) 45 om.2
33 30. [-——==56 1082y,

P=~15,2 am;

33-31, 2 —e®
-—
e " YV 1=cosie
33-32. F-=25 OuH,
83-33. BaaunmonelicTsylor ¢ cuiof, mensiowmefics - Do sauouy cpHyca ¢ ua-
croToi 3 2y,

=1,28.10° om-cu.

BLS
8384 F= o =40 i,

rae p— IIpOHHI.laeMOCTb BO3JyXa.
33-35 Cuna npl&mxennn MeMOpaHH R NOMOCaM MariuTa paBHa

F-=- _— (Bo+B)3a-—- (B2 +2BB,).

Hac uHTepecyer nepemennas COCTaBAsIOMaR, TaK KaK OHA BHSWBAET Koje-
Ganna mMeMOpaHH
SBB,

2np *

l=

l'lpene6peraa BCEMH MAarnuTHHMH COHP,O’I‘HBJICHH)]MH KPOMC CONPOTHBAEHHUA .

BO3AYIIHOTO npouex(y'ma, HMeeM) -

dnwlp
B=—
Orcioga aMnanryga caat Fy - .
SBywl, :
Fim =220%Im 48 ous, -

260

33-36. 44,4°.
« 34~1,-4,7. 10~ cex, .
84-2, a) I=U, ]/__ =44 m!, 6) ®max~1,1 uxc.

34-3. 10~8 am.
34-4. a) Her; 6) na.
34-5. He nsmennres,

34-6, T‘ 73 =1_V1__f_’§£ =25-10-+,

21:P
34.7. 0= 2 =
7. 0= o c =0,02.
848, O —eb 0,028
N ) N
. E* (L+CR}) , o
-9. a) .‘9'_‘ TR R =380 spe; ‘
6) 7 spe.

i _ ]/“—“'R’c 09063
84-10. a) 0=2n T —RC 0,2rc=0,63;

6) MakCUMyM TOKa ~HMeeT MecTo HpPH q:aaonou yoe of;, onpeneasemom
M3 COOTHOHICHHA

4n )
- tg of= _8—; ot; =87,1°.

Or nagana xoueﬁamm I0 MakcHMyMa Toka npoliner 0,24 nepuona;
B) HanpsKeHHe Ha KOHAEHCAaTOpe panuo

Us=] e _[J.('L_.)
= 2 tg of
Npu {=¢,
=im
OrHomenue suepruﬁ uamnmoro H 3eKTPHYECKOro monefi B STOT MOMENT
pasHo

L
CR? =2
av !
T) MakCHMYM HAnpAMEHHAI HMeeT MecTo mpu T < =0, 1. e
npu 1=0, '
Hanpsixenne PaBHO HYMIO NpH
4
tg oty=— —; ofy= 92,0°,

9
1o coorsercrayer 0,26 nepuona;

R
I -t I;
R) Unmex= OgR e L, Ipu t=0, U= ‘_();—R-

Orciona [y=0,05 a.
35-1. 20700 — 5

85-2. 1340 - W

35-3. ~1,9-10-3 2pad—-1,
- 261



35-4. BcneacTene . TOFO, 4TO CKOPOCTH PacnpoCIpaHeNHs NPOAOABHHX :H NO-
nepenHbiX Kojebanull pasiHyHbL oy
85-5. 13,25° o
35-6, 31,4 cek.”
. 85-7. 1,42,
35-8. CkopocTn - SByKa Meublie cpeinefi  CKOPOCTH  MOJEKYH (InR OMHO-
aToMHoro rasa 8 1,236 pasa; aas asyxatomioro B 1,349 jpasa.
35-10. a) 212 2y; 6) 106 ey. T
35-11. 20°C, .
35-12. 398 ay. ..
35-13. 20 cm; 6,6 MM wim 34 mm.
- 85-14. 0,05.
88-15. 2040 2y4; 6120 ey; 10200 ey,

o 3pz apz
35-18. a) 0,52 spe; 6) 2,4-10— _c%;; 48-10-4 cgfﬁ'
35-17. 1,24 am. ' :
: ape
85-18.. 8. 10=4 ———.

85-19. 17,6 ay.
35-20. 11,3 ku.
L3

85-21. 2,1-1010 —==. ' o “
35-22. &) Her, e) 74107 24, -

s .
35-23. 8,4-10-° e ‘ e
35-24, Ha paccroauun 21,8 k4 or cpeanero nabronarens.

A
85-25. 6) x= Teina

35-26. Cuna S/IEKTPHUECKOrO ‘BSaMMOLElCTBua B M3 pa3 ‘Gombuie Cuji Mar-
HHUTHOroO B3apMOJEenCTBHA. ’ )

36-1. a) 4,7.10-%; 6) 4,7.10-9,

36-2. 8,7-10~8 cau,

36-3,.27,76° C. ‘ :

'36-4. 'Pa3bopuuBocTh ‘peud CRA3aHA € HAAMYNEM BepXHUX “adcror. Kosddn-
OHeHTH MOrJOIteHAA B BO3AYXe HAR BLICOKHX 2acTOT Goabire, veM An8 HMSKHX,
a NOTOMY BEpXHHE YacTOTH OCAalaniorcs 8 -GoAvtell Mepe, ueM HHMXHMe.

36-56, a) 1,26; 6) 1,12,

=17 MM,

. Oum
- 36-6..0,001 YR
36-7. 51,3 a6.

36-8, a) 26 a6; 6) 100 «.
36-9. 0,12 cex-1,
36-10. a) 1) UYacrora 256 2y4; .nopor CAMIIMMOCTH; &MIVINTYAZ HNeBJEHRS

oun
Ap;=0,005 “owT + HHTEHCHBHOCTS sByka /yw=3.10-7

3pe ‘ .
“emTcerc + REPXHAA Fpanuiua:
oun - Ipe :
8pa=2000 73 Ja=5- 100 oy

. du ‘
2) Yacrora 2048 ey: Ap,=0,0003 'Z'I:-‘ Jim1,1.10-9 cxa”ff:en"
apz
cx?cex

dun
Apa==1600 R Jam3. 104

6) Yacrora 32 ey ne cammua; vacrora 2048 zy uMeeT rpomocts 70 96,
-8) Oxono 20 96. 1) Okono 3-10-4 am, POMKOCTS

36-12:.680 2 -

. X
36-13.8) u 6) 72—
36-14. a) 1,88 cex; 6) 2,12 cex,

: : .. 8m 8m
37-1. a) 0,0033 L 6) 0,0023 e
37-2. 9 sk,

37-3. 153 2k, :

37-4. Ysenuyurcs B 1,12 pasa.

37-5. 25000 ¢cs. -

37-8. a; 10,2 4x; 6) 10,9 ax. - N _ ’

37-7. a). Oxono 10 ax. G6): Paccrosmumio 7 M COOTBETCTBYET YroOJi. ¢ BeptHe
Kaabio a=545° [lo; kpuso# ,RHAHO, UYTO CHAA CBET3a B ITOM HANDABJACHHH PaBHA
73 ¢6. Ocsemensocrs okoao 1,7 4k, 8) Oxono 7,7 48 u 1,3 4k,

37-9. 6 cex. : '

87-10. 46 cex.

37:12: 304 sx:

87-13. E= ,F =T00: 2K

2rat:

37-14: 7000. nm,

‘ S8

37‘15- &) h“b} . Em‘.x= 459 =41 AKY

6) 11,5 s«

37-16. 530 ¢=5;30: 10% 1x.

37-17. a) 40 ax; 6) 12,7 um,

37-18.. 6%. ‘

37-19;. a). 1,27 ax; 6). 0,72: ax.

38-1, a) x=2r sina=106 cu.

6) CMecTuTes B BPOTHBONOJOKHOM HANPAB/CHAH HA DACCTOAHMS

y=I[-cos a=1,7 cu.

38-2, 0,02 cs.
384. a) Ha paccrosumu 120 cmx or Bep- =~ K
uwinuu sepkana; 6) 1 ¢6. : - 0
38-5. Us ycnosus. a < -
R R L
5 —B0= 5001 3 A 0
cnenyer: CBi=0,505R:

C npyroh cropons - (puc. 22),
‘ __R* Puc. 22,
CB*?VR’—_-—T—IZ". .

a
Orciona. —— =0,14,
TR R

300, Sepn op .
. 3eprano AGMKHO OGPASOBATH ¢ FOPUIOHTOM 347
38-10. 68°1%. P yeor
88-11. a) [lam pmokasaTenbcTBa BO3LMEM TDM Jyua; Aewainhe B: BEPTHKANbe
wofi naockoctu XY, npavem ocy ¥ uanpasaena 8A0/16. OBEPXHOCTH BOAW (puc, 23).
Ypasuenus ayueft BHYTDH BOZN HMEIOT BHA! ‘
Y= tg oy by
y=x tg aatby;
y=x"tgastbs



,Tax HaK ONH HCXOAAT M3 OANCH TOYKH S, TO - HME€ET MECTO goomomelmé:

1 tg Q]bg'
1.1g b,
1 Higaghy
Ypasnenns npenomJieHHbX ayued HMeloT BHY
- y=x tgfi+by;
y=x tg fs+bx
y=x tg Ps+bs.

~Tax xani tgastigagitg assttg Pr:tg Pa:tg Ps, .
» TO

=0;

tg By
ig ﬂ‘zbz ‘ =0,
tg Psbs '

OTo osnauaer, 4TO TpENOM-
JNeHBHE JAy4YH He HMeloT olmel
TOUKH. .

38-12, Tak = Kak rnasa
HabmofaTeNn HAXONATCH Ha Ofs
HOfl BHICOTe, TO Kaxyueecs fO-
NIOKEeHAe npenaMeTa Haxoputcs
Ha Tofi Xe BEepPTHKAanH, KaKk A €ro
‘pcThEHOe noJaoxenHe, IIpuHnmas
STO BO BHHManHe, HaXOAMM)

n*—1) 12
(—(—}1_—'_-71))—,- + 1 =2 m

1
1
1

903ng
‘Boda

Puc. 23. ‘ o=t

88-13. 32 cm. ‘ '

38-14, a) Ila; 6) ner. /

38-15. 2 cu.

38-16. 1,14 ¢s. ‘

38-19, a) 81°% 6) V 2<n<2.

88-20. 16°. ‘

38-21. Yron MexAy cOceAHHMH TpaHsMH NPH3IM NOXXKeH OunTh papen 6-em.

38-22, 10,9°. ‘ ‘

38-23. Jlyus BHIXOAST HS NMPHIMH Napa/JesHO NpexXHEMY Hanpasaexnlo. Pac-
CTOSIHNE MEXAY HAMK He MeHsieTca. JIAMHH Jyvweft B nmpH3Me OAMHAKOBH.

38-24. a) Jlyu ne npoiizer HH NpH KaxkoM yrvie NajesHf; G) Jayd npofiner npH
. YCIOBUH!

0<y< -—;':- y [H€ ¥ — Yo, NokasaHHWA Ha pHCYHKe 24;

B} ayd npofiner mpu yeaosun: 0<y< - +

2
+arc sinn.sin (o= 7).

38-25. B wiecTHrpaHHHIX NpH3Max rpaHu obpasyior
mexay cobofi yram 120, 60 # 90° Tano 22° coorser-
cryer yray 60°; rano 46° - yray 90°. '

88-26. Yron uaHMeNbIIETO OTKJIOHEHHA pabBem:

) emin-38° ’, . .
HarGoabillee OTKJIOHEHHE HNMEET MECTO B TOM Chydae,
KOrjla JyY BHIXOAMT M3 NpPH3MH NORX YIIOM, GCAH3KHM

T .
X5 . B taxom caysae y mepBofi rpaHH yroa najeuns

264

4

——, a’ yron tiperomaenns =Py, rae’ npeneabunfi ‘yroa flo

pasen emax-+ B~ 5

“npn n=152 pasen 41°8’. Ipumenna sakoH NpeiOMACHNS, HMeeMs

a sin(9— o) =sin (zn{u+0- %).
OTKYAa . o ‘
' Emax = 59°26”,

38-27. 1,333, -
38-28. 12,5 cm. : '
38-29. Dy=52 dnmp; Dy==3,9 dnmp.
38-30. 1,48 dnmp. '
38-31. 1,7. : . .
38-32. —38,5 cu. R
38-33. 22,5 cau. ; : .
38-38. 4 dnmp.
38-39. Ha 0,55 mm.

" 38-40. 20 cm.

o ! b\2

38-41. Menbmee n3oGpaxenre spue B (Z-I- b) =225 pasa,

38-43. a) 2500 ax u 12500 ax; 6) 5000 4x n 15000 ax.

38-44. B 660 paa. '

38-45. 9 ax,

38-46. a) D>0, ecnin 8<0, 1. e ecin samuni dokyc F” nepsolt Jmnsm
ARanbwe nepenuero goryca Fp' sropoft amuse; D<O, ecan F\”” 6anxe Fy'; D=0,
ecid Fy’ u Fy cosmapalort;

6) D>0; ecan 6>0, 1. e. F,’ nexnt Ginxe F; (p orpumatenvnofi anuae
nepenuni (poxyc JnexuT csagu aunsn); D<O0, ecan Fy” aexnr panvme Fy'; D=0,
ecan Fy’ u F) cosnanaior;

B) TO Xe, 9t0o B cayuae 6);

r) 8 Bceraa nonoxurenbHa, B CHCTEMAa MOMET HMETh TOJBKO OTPHHATEAbs
HYI0 ONTHYECKYIO CHTY. : : .

38-47, a) Ha paccrosinnu 8 cx; 6) na paccrosnnn 20 cm.

3848, 60 Onmp. )

38-49. Veenuunts B 3,7 pasa,

38-50. 7 Onmp. :

38-54. a) IlepBast raaBHas NAOCKOCTb NPOXOAMT CKBO3b BEPIUMHY mepeaned
NIOBEPXHOCTH JHH3H; NepBad ()OKalbHAs MJIOCKOCTH OTCTOMT OT Hee Ha paccTos-
nuu 25 cx. Bropas raaBeasi MAOCKOCTH NPOXOAHT BHYTPH JIMH3H Ha PacCTOSHRA
2,3 ‘¢M OT IJIOCKOR HOBEPXHOCTH; BTOpPasi OKajNbHAA NJOCKOCTb OTCTOHT OT no-
BEPXHOCTH JMH3H Ha 22,7 cm; :

_ ) raaBHbe IJIOCKOCTH NPOXOAAT BHYTPH JAHH3H Ha paccToanunm 1,2 cm or
BEpIINH NOBepXHOCTeR; GOKaNAbHHE NJAOCKOCTH HAXOAATCA OT NOBEPXHOCTER JAuHsR
Ha paccrosHun 11,9 ca;

B) mepBas raaBHas NAOCKOCTb PACTONOMEHA BHE AHHSHLI Ha paccrosinnn 1,9 cm
or nepensedl nosepxHoctd. IlepBas QoKanAbHAA MAOCKOCTH OTCTOMT OT JAHHIH
na 22,9 cu. Bropas raaBHas MAOCKOCTb HaXOAWTCA TOXE BHe JIMH3H Ha paccros-
unn 0,4 cx or nepeaneit nosepxHocTH. Bropas ¢okanbhas naockocTb HaXOAHTCA
8a JMH30A HA paccToAHMK 17,1 ¢ OT ee MoBepXHOCTH;

r) nepBas rAaBHasg MJOCKOCTb HAXOMHTCA mNepex JMH30A Ha pPacCTOAHHE
28 cm or ee mnosepxHoctH. IlepBas ‘pokanbHad NAOCKOCTE HAaXOAUTCA Ha
paccrosanun 24,4 cm 3a sanHefi NOBEPXHOCTHIO JMHILL, BTOpas rnaBHas naoCKocTh
HAXOAMTCA NepeA JHH30H Ha paccrosunu 2,1 ¢m or ee nosepxuoctn. Bropas
(doKanpHas NAOCKOCTb NPOXONHT neped AmB3oft Ha paccrosHun 32,8 cM oT ee
NOBEPXHOCTH; .

A} o6e raaBHHeE NAOCKOCTH NPOXOAAT CKBO3b LeHTP Mapa, PokaibHbie miao-
CKOCTH HaxoAsTcA Ha paccrosium 1,6 ¢x OT nosepxHocTH imapa,
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38-55. 29,2 ¢,

38:56. 1,93 dump.

38-57. 5,8 oM.

38-58. a) 17,2 damp; G6) 20,8 onmp; 8) 19,0 dnmp. : )

36)3 5% a) [loBepxHOCTH. IAPOB AO/KHEI OTCTOATH leyr or npyra ua 2,5 oM

!

38-61. a) 10 cu; 6) 25

38-62, 5.

. 38-63. a) 145 cm; 17,5 cx; 6) 64 670.

38-64. 564,

38-65. a) Vmennucnue Gysger pasto 04; 6) 12 Onmp u 30 anmp‘ 8)’ onpasa
oxynfpa,

38-68. 9 ca.

- 38-69, 5,8 mm,

39-2, a) IMonvsyemca popMynof, ykasaHrofi 8 nymc're 1) aneaenun fo pu-
cyuxy 25 BUAHO, 4TO B JAHHOM CAydYae

Il 4r cos a.

Hanee na ocnosannn orBera K 3agawe 38-1 umeem:
b ) - da2r sinw

-Otciona, noaaras AA% BO3AYXa: A=, HAXOAHM2

A
e (L+r cos a) 29 wa:
2rsine

6) cMECTUTCR Ha PacCTOARHE
8 =g -—-‘=-5,4 cx;

B) umepq;epeauuounaa KapTHHa He cmecmrcs, HO. PAaCCTORHHE . MEWCRY HO-
J0caMi: yMEHBIIATCH. BABOE;

r) noAB3yACL OTBETOM: Ha  Banpoc: 6), aosy-
9HM, 9TO - CMeuleHkWe . HON0C HHTEPgepeHIHONHOR:
KapTHHH, RaBaeMOA AeBHIM KpaeM: (HeJH, N OT-
HOWeNHMIO K .KapTHHE, gaBaeMoll npaBuIM Kpaem,
PaBHO:

L

§'=8—,

r

rae: b-—mnmma tHEAN. Ho no; yenonmo BOApO-
ca r) §' MeHbibe NONOBHHLL PACCTOAHHL MEMIY
noaocaMy. Orcxoua
L X (LH-r:cosa):
b —_— _L—-*.____.? )
r 4"‘5“‘ &
Tak. Kak o. W &. MaGu;, O, OOILIYACH PHUCYH-
KOM. 25, MOXHO: BHBECTH, 4TO
L+r
singm=sing. 2— SN

B: Taxon cvysae:
o<

aY: 0;082: anse;.
€) 5: nonwe..

A
4sina’

A (L+d
39-3. S=ri— -——(-i--)-

=179,5°. O a
39-4, 6) H #um; 8) Menpute 0,024 mx; r) 18 mosoc. , .'r#,.’:

39-5, 3anaqa HeonpeneAeHHasn; nJeHKa Mome'r -HMeTh TOA-
auny k-104 wu, rae k=1, 3, 5 n T. &

'39-6. Tloassysce pucyskom 26, MOXHO uaﬁ'm -ATO yBeAHYE-
HHe TOJILUHMHN BACRKH ‘fIPH [HepexXofe oT omroﬁ TIOHOCH K zzpyroﬁ

pasHO
8=1 p= o
Orciona
. A 7
Q= oril w97,

-Pnc. .26.

39-7. a) I'mas ¢oxkycHpoBaH HA "HJIEHXY. . Hpnnuuan BO BHHMaHMe, 4TO a4 >d,
Ha#aeM no pncyﬂxy 27

_ dtg.f-cosa
sin u== —
Orciona, noab3ysch COOTHoWeHHeM 2) -BBeAeHHA .k naparpacy, HaXORHM:

aAyV'n? Zsinla
w = =3,3-10—% mm
An 26 5in 2a

89-9. 10,2 ca.
- 39-10. 8) 7= ]/?_’f?ﬁ_(l’;_:ﬂ =35 mm; 0) 3 um.

39-11. 175 mm.
8813, '098-e ‘KONEUO, COOTBETCTBYOIEE MEHbINER JUIHHE BOJHM.
39-15. Taxk kax uMcAO 30H Ppenenn pasHo :
a2 4
Ty a(l—a)
TO OCBCIIEHHOCTb MDH  HAaJNHYMHM WHPMB GoJiblle, 4Y9EM NpH €€ OTCYTCTBHH.
39-17. Her. Yron ¢’

BHYTPH CTEKia COOTBETCTBYET ‘ .
BANHE  BOJIHBI A’ B .cTekne: ' . W

¢ Sin @ =<kA!,

=294=:3,

‘3aTeM npu BhIXOZAE UFyuR
H3 CTeKJa NPOHCXOAMT npe-
JIOMJICHHE: ‘
‘ ., sin ¢
singp'= e

‘pAe - — HIMEpsreMbill  YPOR
‘OTKMIOHEHNA B  BOBAyXe€: .

¢ sin @=AkA'n= kl,

rae A.--.wmna BOJIE B BOS-
e,




39-19. 546 nm.
89-20. a) 7; 6). —56,
39-21. 478 um. '
39-22. a) 3; 6) b.
39-25. 4
peuieTky, TO MOKHO CYHTATh, 9TO Ha BTOPYIO- PEWETKY NaAaloT NyukM JAyded,

WHpHHA KOTOPHIX PaBHa [IuHe pemeTky. B 3TOM ciydae cBeT [POXOJMT. CKBO3b'.

mBe pewreTkd, 00pasyd Takok xe AudpakuHOHHBIA CHCKTP, Kak CBET, NpoWex-
i CKBO3b IUIACTHHKY € OXHOM pelleTKof;

6) ecnn TonuiMHa NJACTHHKH PABHA OOCTOSHHOM pEUIETKH, TO; KpOMe CBeTa,
npolleflero B HanpaBJeHWH HOPMANH, CBET TPORAET TOJbLKO B TEX  Hampashe-
HHAX, KOTOPBIE YROBJIETBOPAIOT COOTHOUICHHIO - '

By A
¢ COS Pp= kﬂ . n'

rae ky n ky— measie uncna, n — ko3bGUIHEHT NPEAOMACHHA.
39-26. a) TlocTOfiHHYIO pelIeTKW XJOPHCTOTO ~HATPHA MOMHO ONpejenTh

U3 COOTHOIMCHUA:
d=1/ _P_
= 1/ IND”

TAC | — MOJCKYNAPHBA Bec XJAopucroro - Hatpusa: N — yucno Asoragpo; D —
nAoTHOCTh Kpuctaiana, Orciona "

Vawrma o
LA TS

k ND
'6) ana rpaan (110) p
dl - ,/'Q" ’
OTCI0A2
©’=8,4°
39-27. 98 mm.

39-28. Ipu GoablwioM AnaMeTPe 3padKa OCTPOTA SPeHHA YMEHHMIAETCA H3-3a
Gombiod cepuueckoli aGeppaunn raasa. Ilpn manom nuamerpe spaura CKasbi-
BaercAd HCKaXeHHe H306paXkeHHs AuppaKUHOHHHIMH SBACHHAMH,

39-29. CootBercTByeT ANA OCTPOro SpeHH,

- 89-30. 4 cm.
" 30-3L. a) 1,6; 6) 1,272,

39-32, 41°15',

39-33. 66°40"; 46°40". -

39-34. JIyu 1. [Toanocroto nonspusosaB. Ero wuutencusxocts 0,1,

Jlyu 2. ITocne mepsoro mpefAoMJCHHS NMOAYUHACA Ayd, coAaepxawui 0,8 ecre-
creeunoro csera H 0,1 monapusosansoro.

Jlya 3. IloaHocTbio moasipusosan. Harencusuocts 0,8-0,1=0,08.

Jlye 4. YHactuuno nosnapusosad; 0,18 noaspusoBanuoro csera u 0,63 ecre-
CTBEHHOTO. )

39-35. a) 12 pas; 6) 65 pas. )

39-36. a) Ilpexpae Bcero Haf0 OTMETHTh, UTO UHCAO N HE 3aBUCHT OT MNO-
TMIOMICHHS CBETa BHYTPH NJACTHHOK, TaK KaK OHO OJAWHAKOBO H ¥ NONSPH30-
BAHHOTO, H AnA ecrecTBeHdoro csera. IlosTomy B pansmefimieM Ko3dduuuent
NOTVIOICHNS TPHHAT PaBHHIM Ry/i0. ECIn cCKBO3b CTOMy NpOMIO P NOMAPUIOBAH-
HOTO CBETa M I—p ecTeCTBEHHOro, TO oO6Lias - HHTEHCHBHOCTb AQ CTONH G6bia
2p41~p=1+p. Takum oO6pasoM, HHTEHCUBHOCTb MOJADHIOBAHHOIO  CBETA

P
passa - T OT Haya/JbHON, a eCTecTBEHHOro T oT HawansHoOR, OrTclofa

MOXHO MOACYUHTATH, YTO HMHTEHCUBHOCTH CBETa, MPOIIeAUIEro CKBO3b fse Napan-
268

Ecan ToammHA NIACTHHKH BEAAKa NO CpaBHenu ¢ NOCTOAHHOR

. . ’ : . Ll
JenpHbie CTONL, panna -‘T_-—t—f,—);- OoT HauaibHoR, a mnpm CKPEILEHHBIX cTonax
1—p ‘ ‘ i
4py*° L
B TakoMm cayuae .
| R
. ]—p '
Orciona ; :
n nr .
p=—_—2—+]/-4—+n—1 =0,89
= =0,994,
6 rF=711 o 4
39-37. 6,06 mm. '

MEXJy' TonocaMu paBHO 2,7 oM. ]
39-39. 6) 80 cm. ‘
40-1. a) 3,31-10~12 5pz; 6) 1,99-10-% gpe; 48000°K n 2,9-10° °K,
40-2. 4-10° cu—2-cek—1,
40-3. a) 197 ux (yavrpaduoser.); 6) 653 nm (KpacHas wacTb cnexTpa).

- 40-4. 65105 ——

39-38, Ha6nionaTens BUAMT Temuble nojsockl na ceersioM ¢oue. Paccrosnne

cex
40-5. 36.
40-6, 12,41 ks A,
40-7. 45 «s.

. N ] N
40-8. a) 4,5-10-% —5~; 6) 9-10-% —~; ») 6,3-10~7 =7~ ;

40-9. HasaeHue cpera Goabine B 11 pas.

40-10. a) Ilo nanpaBaenHI0 CBeTa;

6) no Bopmanm.

40-11. Ecan nnactnHka ofpamena K cpery Onectamed croponofi, To Ha Hee

2S
neiicteyer cuna Fy=—_—, rae S - ee N0BEPXHOCT®.

Ecan naactheka ofpaniena K CBETY 3ayepHEHHON CTOPOHOA, TO CHAA CBETO-
18

BOTO AaBneHns pasHa F'= ——.

B T0o e BpeMA CaMa IJAaCTHBKA H3AyuaeT B NPOCTPAHCTBO nepen coloit
nonyuennyio suepruio. Ecam ona msnyuaer cornacHo sakony JlamGepra, To eym-
MapHas MOMLIHOCTL, M3JY4yaeMas BO BCEX HaNpaBICHHSX, paBHa

I1S=nl'S,

rae I’ — MHTEHCHBHOCTD CBETa, HSNYYAaEMOTo MO HOPManH.
Cymmupys CHAw OTHauH, JCACTBYoIIHe Ha MJIACTHHKY BCACACTBRE HIAYde.
AuA B PasHEIX HanpapjeHusAx, Nojyuum oOulylo CHAY OTAAYR
. 218
.
| F7 = —3-, .
Pe3yabTnpylomas CHjia paBRa: .
: . IS 2
. - W e —_—
' Fy=F'+F'= —; (1-}-3).
Oreioaa
— =12

269



40-12. 3) Bueprus @omﬂon, OTPAKEHHNIX OT ABHIKYUErocs SepKana, yuemw-
maercs - {Ha BOJIHOBOM #3blKe 9T0 nposBiacHHe 3ipdexta Honnaepa).

6) Ilpapamenue BHyTpeunefi SHepruu NBUIHHKE  MeHbliie sueprmi TIOTAIGUEEH
HOro CBeTa.

40-13. a) 2-10~" cx; 6) 4-10-7 ca.

40-14. 9-10° —.

ceK’ o . -
40-15. 7'. L
40-16. 6) LleutpocTpeMureprof cﬂ.noﬂ ABJRLTCA Baaumoaeﬁcrsne 9JEKTPOHA
¢ fpoToHOM:
mv’ e?

r Eorf )

3meck r— pajguyc OKPYMHOCTH, NO KOTOPOA ABHXKETCH SAEKTPOH; iy —= PACCTOA-
HHe MENIY UCHTPAMH HHEPUHH SACKTPOHA # UPOTOHA; 8 — SAEKTPUNECKE . 11PO-
HHU2EMOCTh BakyyMa. Tak KaKk Macca SNCKTPOHA HHUTOKHO Maja 00 CPABHEHUIO
¢ Maccoft nporona, TO

nihle,

4nle?m

=5,3-10~%cx

ri=te

8) Ecau npuuarts, 4To nOTEHUWAABHAA SHEPrUA NPUTOHZ A SACKTPOHA, yRa--

NEHHOTO W3 aTOMa 8 OECKOKEUHOCTb, PaBHA HYMI0, TO NOTEHUUAMBHERA SHeprad
npH PACCTORHMA ¢ MEKRY HHMA .

eﬂ
07 ey
Kuueruveckan sueprus \
' ‘ e
Wy = ~———,
K Dsol

Cnenonatenso, HCKoMan pabora
: ]

A= = = 1358 2s.
e4r

_ 3ro qucno noutn coananaer ¢ pe3yabTATOM HENOCPEACTBEHHOrO nsmcpemm
{1354 99).
ch%%

r) Aa= 1 =487 nm,
2a%etm (";{f —_ -E;—)

410 GNN3KO COBMAAACT .C PESYALTATOM OMuTA

cHM

Av=81 o

n) Tlpuuas B0 BHHMaHHE, WTD MONHSHPOBaHEMA aTOM TeAus AMeeT - asoe

Gonbluiuf 8apsx AADA, WEM aTOM BOAOPOLS, W TAK e, K&K # ATOM BOXOPOAR,

HMEeT OZMH SMEKTPOH, NOAYuHM

AHom ..;.-122 um,

qT0 TOKE GAHIKO cosnaam © PesyALTaTOM onmTa,
:: -1, a) 200°K 6) 0,23,
1.3, 0063 73
414, Ypenunmsaerca 8 1,14 pas,
41-6. 36 ma.

¢
e

41-6. a) 0,11° 6) 15 a.
- 41-7. 5750° K. . o
41-8, Ha sacruny neﬂc'raym'r cnenymmne cunb: 1) cuma  npuTAMeHHs
K Coauny, passas o
yrd3m,D .
Fy= TTeR?
rpe mo — macca CoJaHua; R—-pacc'roswﬂe OT WacCTMLH AC ero HeHTpa; D
IJIOTHOCTD JKeJIEsa;
2) cnna cseToBoOro- AaBaenHs c¢o cTopoun Cosnna, paBHas, €CIH CUHTaTh,
9TO yacTHHa YepHas, ‘
' nd? R2

1
. Fy=— 3 e E,‘ e
rae R, — pamuyc Coanua.
l'lim PaBHOBECHH F1+F2==0
‘.d BTR, 1,74.10-3
‘ = 2ym, D C ThO e
41-10. Oxoao 80%.
41-11, 0,3%.
41-12. 0,22 a.
41-13, 240000 rcmm-! 10’ o,
41-14, T=T, 5},— =3000° K.

41-15. a) MOluHOCTb naayuenun CoaHla, mnornomaemas uwactuuefl, pasna
nd?

Pi=A

rae d-—nuauewp qacnmu, R , — pagnye nonepxnocm Connna; A — gospdn-
UHEHT TOTIOLICHH,

° MomHocTs H3NyUeHRS YacTHUN NO BCeMm nanpasnenm pasia

Pym And?eTH,

Ptﬂpg

rTc/ ‘2‘;‘; =290 K,

T. € MZI0 OTVIHTZETCH OT Cpejuelt TeMIepaTyps! ROBEPXHOCTH 3emany
6) mowmocTs Haayuenus CoaHua, WOTJolLaeMas uacTHueR, papua

nd?  mhot o A RE

T .
N
Mle ©—1

Momgocrb, ManyuaeMas dacruuefl, papna:
: 2rhe? A A

hc
EN
Asle -1

Pi=Py

Ilpn pasnoBecHH ;

P]‘

P3=.T(dz

.

Tipn pa‘anonecmi

i



uMesi B BHEY, 4TO

e
é”‘"c = e4.s 1
.8 uro T<T ., ‘monyaem: '
' 1 o
T= R =1700°K (sbiiue, ueM cepoe Teno);
2\% In :
._!... + R" .
-B) T= 230°K (mme, geM cepoe 're.no)
41-16. —4,8°K.
41-17 ' -—Qﬂ— 1 - | =0,033 ce
T TRas | T3 T3 *

rie D u ¢— noTHOCTE M YAedbHas TeVIoeMKOCTs BoJbdpama,
41-18. B cayuae TMepeMEHHOr0 TOKA TeMMeDaTypa BOJOCKA HCALITHBAET Ma-
Jible. KoneGanuA OKOJAO CpepHero 3Hauenus To

T=Ty+T, sin2wf (npu T,<To).

3uavenna Ty u Ty MoOryT OblTh HaffieHnl 43 YPABHEHHA TellI0BOro Gananca

dT ks

*Z;‘C—T—Qn Qu

rae C — TennoeMkocTs. postocka, Qq~T—T, ecTh oxjaxieHHe BOJAOCKa 3a cHer

TeNIONPOBOLHOCTH, Q2~T‘-—T:——oxna;«neﬂ‘ne_sa CYeT JYUHCTOH TemIonpo-

sopnocTH (T — BHelnsisi Temnepatypa). HeoGxomumo TaKike Y4ecTh 3aBUCH-

MOCTB conpo'msnenun BOJIOCKA R OT TeMmepaTyphl ‘
R=Ro+Ri(T—Tg) +Ra(T =To)2

TloxcrasnAs H cpaBHHBAs NOCTOSIMHLIE H PONOPUHOHAMbHbE COS 20f WieHB YDaB-
Hewus ‘Gananca, HAXONMM CpefiHee 3HaueHHe

7y \2 Qy
et (] [nengig)

- Kosddunuenr by, Bcema Gombie 0, KoshduumeHT b(>>0 npu R~T,

BeBopa Jlyuncran Temiooriaua  Gonsile ANA mepeMeHHoro Toka. Emle B
Gosblell CTemeHH -3TO NPaBHABHO AJAA  CBETOBOTO MOTOKA 0pH THNHYHBLIX 3HA-
uenusix To.

41-19. Yseanuunoce. ‘

41-20, MakcuMymnl QYHKIMA pacnpeleleHHUsl COOTBETCTBYIOT MHHAMYMaM
CACAYIOIUX BENHYHH:

I) Onn pacnpenenedus MO UHTEpPBalaM -4acTor

he
ol 1)"

2) Has pacnpeaeneHus IO HHTEpBadaM AJHMH BOJH

_he
G (e)\kT_ I)

3) Hna pacnpefenenus mo wuuTepsanam JaorapudMos ‘wacror (Mam Jaora-
pudMoB AnMH BOH). ne
‘ AT .
M (e —1)
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Tlostomy sHaueume’ nocrosnHok C B 3akone cMenfenust uaxcmayua dyHKILHN
pacnpesienesua B 3aBHCHMOCTH. OT TeMNepaTypH AJMA pasmuX ¢yaknuft pacnpe-
Ienenus uMeeT pasuylo péawynny. OGuyHo ykasuBalor sHauenwe C naaa pacnpe-
AelieRdsl NO MHTEpPBaJdaM IJAHE BOAH (TaKk chelano W B TaGaume VI).

Han cepuix Ten 3nauenue mocrosuuofi € TO e, WTO B AJAA NOAHHIX H3AY-

"yaredefi.

Aﬂ:dlc )
41-21, a) A= Cl/ -1,2 MESL}

6) 6,9 sxm.
he

41-22. OGpaTus BHHMaHHe, 9TO TNPH YKa3aHHEIX YCAOBHAX T 1, wmox-
HO BBIPA3HTL MCKOMO@ OTHOWIeHHe TaK: '

x=(12) h’:T(l %)='2,9.
1

41-23. Tennosok NOTOK, HPOXONANUHA CKBO3b KAKOE-MuGO cedenue, oGycinos-
JleH Pa3sHOCTHIO TeNJOBLIX uanyqenuﬁ OT TO4YeK TPYOH, PACMONOMEHHHX CHPaBa

_H CleBa OT Hero Ha DAcCTOSHHAX Mopsaka pajamyca TpyOuw. [losromy stor mo-

TOK MOXHNO OUEHHTb MO cienylomed dhopmyne:

Q=0onR¥(T{ —T1),
rae

daT ar
R - _— =R73 —— 3g,
T[ 2 2RdL Q 8T daL NRO'

dT
floacrasnsa T=1250°K; L =1°/n, umeem: Q=360 eor.
Tounnt orser, mofydeHue xorogoro TpeGyeT HMHTErpHPOBAHUA, OTAMYACTCA

OT HARACHHOIO HAMH MHOXHTeJNeM -3—

42-1. 8 a-mpespauleHui u 6 npespaenH,

42-2, 61 cerIc). P B peop

42-3, 44 mun,

42-4, 1.9-10-5 2

42-5. 0,34,

42-8. 34 10-7,

42-7. Ilo cxeme Ha pucynke 42-1 BRAHO, ¥TO WHCAO BHOPACHBACHBIX
cMechbl0 Q-yacTHi B 4 pasa Gojblle uMCia YacTHL, BbIGPACHIBAEMBIX OAHHMM

1,48+ 108 cex=1,

‘panuem,

42-8, 0,66 mm3,
42-9. 1,6-105.-
42-10, 0,51 Mas.
42-11, a) 22 Moss; 6) 28 Msa,
4212, 9,1.10° £,
cex
42-13. TIpumenss 3aKOHbl COXDAHEGHWS SHEPrHH U COXPAHGHMS KOMHYECTBA
ABHXKEHUSA, MOJNYYUM:
B — Qms4-E\(m3—m,)
3 == .
_ my+mg
3aece Q — sueprun, cBA3aHHAf. C HSMEHEHHEM MACC WACTHI H paBHaA
| Q= (2my—my—ms) .3,
a m;, my U my CyTb MacCal fefiTepun, HelitpoHa M artoma gHed; Ey=2,6 Mas,

18 A. U. Caxapon S .. .2713




42-M. 2800 . '
42:15. 75- 234-55 236=221Maa.

421 A; 06——-60 pao.

42-17. AE= [Z](Zl—l) Zg(Zz'—l)] AE[‘! 2M38 -,

'

1 '1
42-18.*:-;— +AqN; 1=5.102 cex.
T

n

_ . R .
42-19. YcaosHe KPRTHYHOCTH €CTh —-l—=const, rae R — pannyc mapa; 1 —

: : _ 1
npoGer Hefitpona, o6paTHO NPONOPUHOHAABHO WJOTHOCTH, T. € R~ -;— YuHTH- -

Mils N I
Bas, uto R~ —— , AMmeem M~ —
9 ’l . 92
HaAR [ ‘
M~ 1+6aAt; Mys=150,15 xe.

A |
42-20. N= = E' (v—=1) =3.101,

42-21, CKOpOCTH CaMOJIETOB OTHOCHTE/NLHO HHEPUHANPHOR CHCTEMH OTCuera,
CBfI3aHHOA CO 3Be3JlaMH, PaBHH
v= V3,

~ ‘ ‘ L
rae V — aunefnas ckopocts Bpaumenns 3eman (Ve T T=864.10* cex; L

AinHa sKBaTopa).
Penatusncrckii sddexr orcrasanm 4acoB MO OTHOWEHHIQ K MHERUMa/bHON
CHCTeMe DaBeH , : v
v?
bl 1Y
2c2

L
rae tw o — speMst olnera,
: 0
Paanocts penstneucrckux 50(MeKTOoB AT7 ABYX CaMOETOR paBHa

2Vv 219
—2y ~—--=336 10-7 cex.
2 2T
42-22, 3aKkoH COXpaHEHHsS SHEPrMH B CHCTeéMe OTCdYeTa, ‘B KoTopoh B Ha-
gajibBbl MOMEHT paKera NOKOouaach

M1U

M;
, M= =7 +P P= i
Orciona ‘ :
o MI—M)
T OME+ MY

42-23. Pacemotpuu uHpapmanr (ZE)1—(Lp)t=inv, B KOHEWHOM COCTOAHWH
BAXOAMM MUHHMAXLHOE SHAWEHHE STOTO MHBADHAHTA, WCHO/b3YS CHCTEMY OTCye-
Ta, rae Zp=0 (cucrema nenrpa macc). Mmeen inv.=9M? :

B HauanpHOfi cucTesme dMeeM ypasHeHHe:

(E+M)2—E*=2EM+ M3=inv.
Orcrona MBHAMAJBYOE sHaTeRHe! Em4M=36 [se,
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41c..-....

NPHADIKERUA

I. HoKOTOpLI® YACTO BOTPEURNWHEER WHOME
‘ n gn
. . 3141593 0,49715
12,66637 1,09921
0,63662 T.80388
. 9,86960 0,99430
. 1,77245 0,24857
. 2,718282 0,43429
2,3026 0,33222
0,6931 —
1,41421 0,15052
1,73205 0,23856
‘0017453 pannana
000029|
0,0000048 »

Il. HexoTopbie COOTHOWENHA MEXAY ORAMHHUAMM
1. Coornowenun mewly Mexanudeckumu edunuyamu cucrew CI'C m CU

Cucrema
cre cH- Ornowenne
Beauuutta ’ exun, CU
Hassanue Q6o3naye- Hassanue O6ozuaue- | eaus. CIC
SAUHHU Me eAuHRY HHe .
Hauna CAHTAMETP ex Metp X 1
nomazns KBagpatHuiit| ea? | kpagpatHuilt M2 104
CAHTHMETD MeTp
Ofsenm | xy6uueckult exd | | kybuueciuht M 108
caHTUMeTp Merp
Bpema cexyHaa cex CexyHxa cex i
.Yacrora Konebas repi 2y repu 2y 1
Hnit
Yacrora oGopo- — 1 1 1
108 con o
CropocTh KHH M
P _ M 100
cex cex
¥Yraosaa  cko- - 1 1 1
T —— —-
pocte cex cex
Yekopenne ran 2.8 X 10
cex? cex?
Yraosoe ycko- - 1 1
pexue - —_ 1
. cexd ' cex?
Macca rpamMM 2 Kunorpams ke 100
Cuaa - AHHA oux HbIOTOH N 108
asaeHue -
a dun_ - . 10
oM a0
18*

5



. o E Dpodoasnenue

CuereMa -
Ccrc CU . ‘Omomenne
Beauyuna K L. CH_
. . H 06 ge Hassaime OGosnaye- | eann. ,CI'C
SANRHIY Hue . €AMHER HME .
IaoTHOCTE — 2 — K2 10-3
. : ewd | . #3 :
Pa6ora, sueprna apr ape RKOYIb | e 107
HMaotnocts sHep-| =~ — ap2 — | o 10
THm | oems H?
MOIIHOCTD - ape BaTT 8m 107
. cex
MoOMEHT. cHiIbI R oun-cm — 1 wm | 107
Mowment snepuun —_ 2:cM? " — KzeMd | 107
Hmnyanc - M - Keem | 108
) cex K
Yraoeoi um- - 2-CM3 - Ke- M2 107
nyJibc cex cex
Baskocts © mya3 n3 —_ N-CeK 10
(anHamnye- —
cKxasn) w2

2, Coorrowienue mexldy edunuyany dasaenus

a) 1 nopmanchas atMmochepa (amm) =760 xs pm. - em.=1,0333 ’ﬁ‘;'=
. cH

Oun H
«=1013.108 —— == 1,018 10° ~—;
1,013-10 p 1,013-10 pr

17)
6) 1 ux pm. cm.=0001316 amu=1333 — = 1333 -—;
cM3 M3
B) 1_’{—“ =735,6 MM pm. cm.=980665. 10* -!'—,
(27 M3

3. CootHowenue mendy edunuyamuy paborwi, sHepeut

a) 1 0m=0,239 xas=06,242.10'8 gg;

6) 1 kM %=9,80665 d» (npu noacuerax npunuMats | klu=98 0x);
B) 1 xa4=4,185 Ox=2,612-10' p6;

r) 1 88=1,602-10-1 3pe=1,602:-10-1% Oa=1,63.10-2 K m=

L e=4,45.10-28 xem.u;

) 1 amu-4=101,3 dxm=24,1 xaa.

4. Coornowenun Mexdy eOUHUYAMY - DAEKTDUYECKUX BEAUNUN
8 cucremax CIC n CH

Beiony, rae 8 Bacrosmed - TaGaune crost mudpa 3 m 9, caeayer, cTporo .

roBopa, cTaBuTL 2,99776 m 299776°, Beuay: Manofi TOYHOCTR UYHCNOBHX RaHHHIX
P 9ajayax 0pu WX DeEIEHHH BIOAHE BOSMOXHO OKPYI/€HHE TOUHHIX wHCEN
fo 319 ‘ ‘ ‘ ‘
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i . _Haspanue enunuust ¥ e¢ oGosnadveHne p .
H " OTHOWEeHHE BeaUYUKE
asnan&z;{e::::i? nee . cucrema exununn CH x pean~
vube efuHnun CI'C
CH. CrcC (cumm.) | - Co
3apan ¢ KyJ0H - 3100
s
MMotennuan, Hanpauxe- BOJIbT .
uue U, 9.1 e : 8 — {3-102)1 -
HanpseHHOCTb BAGKT-| BOABT HA METp
pudeckoro moaa E 8 1
— - [3-10¢)
X \
Dnexrpuueckuii Mo- KYIOH:MeTp ‘
MEeHT p KM — 3.101
Wnaykuus snexTpuve-
ckoro noas D
daexTpHYECKad HONd- KYJIOH Ha KBaj-
pusanusn P patabléi. MeTp
K
p — 3,8-108
ArexTpuueckas NPOHH-| dapana Ha MeTp
HaeMoCTh €', &
i 1 1,13- 101
X
Anextpoemxocts € “papaza
/7 CaHTUMETP 9.10u
Cuna Toka [ aMrep
a —_ 3100
TIAOTHOCTL TOKA J amiep Ha KBa-
patHeif Metp
a .
—_— — 3-108
M2
Conporusaenne R oM .
on. — [9-101]~
Y RenbHOE CONMPOTHBIAE- OM-MeTp .
Hue p oMM — [9-100)~
HanpsawxeunocTs Mar- | ammep na Merp
HUTHOTO moas H a 4r.10-3 1
—_— spcrel .2 =
. o P . 80 .
" MHAyKuMS MATHHTHOT Tecna
nona B - . ma rayce 104
2m



ITpodoaxenue ‘

“Haspaue ‘eIUR4NN H-ee o603natenste | . 3
asnaigy s e e N gl
. B s - yute exnnunm CI'c
o CH '] CI'C-(cumm.) i
MaruuTHbifi norox Be6ep _
' [ ‘MaKcBeas LI i
1 . MaruutHui#t MmoMent p | ammep.merTp? . ‘
ra-Ml - 108
Hamaranuensiocts M | ammep na metp
a .
—_ - 10-3
M
MarnutHas npoHHiae- | reHpPH Ha MeTp ;
MOCTB ', p 2H o -
' — D I 8108 -
» : . _ .
HuayxtusHocts L, B3a- respy ) . C .
uMHas HHAYKUmus Ly, 20 — “[9-101)?

: I]pnweu a-it#-¢. Lhweaa, -cronmume B -mocenweM croabue rtatmsu H-1 u 114,
€CThb TaKKe -OTHOINCHHE WHHCACHHLIX 3IHa4CHHN, HIMEPEHHBIX
B eAnpnuax CI'C, K uHMCICHHBIM SHAUCHHAM, .HIMEPOHHLIM
B eamunuax CH. ’ '

Jlaneko He Bee eIHHHUH B yxasaﬂnux CHCTEMAX HMeloT: ﬂaumenmam&u H
ofosHavennsa, B Takux Ccayyasx -Clefyer .NOCJe UYHCAA CTABHTb ‘HauMeHoBauue
CHCTEMB (HanpHMep, KOJHMUECTBO ‘SJeKTpHyecTBa g=5 CI'C).

5. Pasnvie :seaudunst

A anwua: muxpon (mam); 1 uxm=10~% n.

. Adamnna: anrcTpem (R), 1 A=10-% om.
O6bem: anrp (4); 1| 2=108 ca® (toauee, 1000,028 cu’)
OcremenHocThb: #oke B ot 1 ax=10-4 ¢,
SAprocTb: unr H cTRALG; | am=10-4¢0.
TenanonporoanocTs:

KKaA Kaa

—— == 2,778.107 8 —————— =1,162- 10-2————
MY 2pa0 M CeK -2patd cMZpud
MpHCTABKH X OBOSHAYGHRAM BRHHHIL

Mera (M), .o . . v v\ .. e e e .. 108
Knmo (). . v v v v v W S |
Jemn (0). . . . . ... .. v...._....10“1
CUHITHE) . v v v 6 e e i e v et ve e e 102
Muamm.-(#) . . . . . . e e e . 1073
MHKPO(MK). + v v v v v i v e om s . 1078

THKO €1) v v v v oo v v e e v e . ... . 1012
8

m Oououm Quu«mm SOANMNNAL.

1) Tpasuranuontast NOCTORHHARY M,&T- 10~ 7 cond =6,67-10~11

" Kz cerc"
2) Hopmanbiian wanpfiKeHHocTs NoAs TAroTeHHA 3eman (YCKOpeHHe naxai-

mux  Ten):  go=9,80665 73‘;. [lpa pewennu 3ajad MPEHEMATL £ DPaBHHIM
M3

cex? _ _

"3) Yucno Monekyn: 8 1 rpamm-mone- (ancao: ABOrajpo):
N=6,02.10% xnoas="; N=6,02- 108 mosp—1

4) Mo.uﬂpnuﬁ o6beM rasa npR: HOPMAJBHLIX: ycnosnsx: 22,4

9,80 , 92 HCKMIOUeHHeM 0c060 OFOBOPEHHHX Ciydaes,

Moss”
- R 8 314 ___._0."?__. =
5) Mm_mepcam:nan rasopas- nocToANHan’ Hots-2pad
© amx-a pz Kaa
2 HONG - zpad pad .mub» zpag

6). Monexymtpauﬁ Bec BO3MyXxa: (cpepunk)s 289 oy

7) Hocronnnan: Boavumana:

—1380.10-18 P2 __ 1.380.10~3 22

k=1,380-10 — 1,380 2pad’

8)- Touka: Tasuus abaay 273,16°K (opu pemennn 3azas npmummate 273°K).
9) Nocrosnnan: sakona. Credasas

B pz _8 am
= 5,67 107 % e = 5,67.10°
@=067-10 cxMd - cex - 2padh 8 »izpadt

10) Tlocroamuan gaKOHA CMEUICHAR: MAKCHMYMA: HSJAY4EHUS!:
C=0,290 cu-2pad,
11) 3apag: snexrponar .
e=4,803.10~1° C[C=1,601.10~1* ¢
(npm pewennu sanaq npuiuMath: 4,80- 1010 CI'C)..
12) Macca saexTpona (noxosumerocs):
" Mem9,106+ 10~ 229,106+ 103 «2

(npn pewmeunn sagau npunumate 9,1-10-2 ¢),

13) Macca nporona:
mp=1,672-10~% 2x=],672 103" ge,
© 14) Yucno ®apagenr: ‘
[

F = 9,65-10¢ —— = 9.65. | Q¥ —— e,
2-3K8 K2:3K8

15) llocroaunan [Imamxar
h=G6% I~ ape: cere=G062% 103 Jig- ceny



16) Cropocts cpera B l'lycTOTeﬁ
¢=2,99776- 10'°—- —2 99776 10° mfcex :

.M).

(npu pewenny sapad npusuMars 3. 108 —

CeK

Iv. Arounhé maccn

o o o 31-10-

Vil. ACTPOHOMHYGCKHE BORKUNHLL

- Cpepnnit pa;myc Semnu .V, .
Macca 3eMIH + ¢ « o o o
Paguyc Coasna .

. Macca C

Connua
Papnyc
Macca

Cpennee. paccroanne OT J'IYHH 110 3eman
VraoBas CKOpoCTb BpauleHus 3emad

ONHUA . o
CpenHee paccrosHue OT BeMJm no ‘
. 149000000 «m

¢ s s u

JIyuet . ..

Jlyam . .

¢ e

L]

¢ e

© 6370
. 596

KM
107 2

696 000 «m

1.97:

.ZZ. 1735

7,36.

1033 3

KM
10% 2

384000
7,272. 10—5 r;elc-I

Aszor ‘N 14,008 - Marnuit Mg 24,32
Anomunui Al .. 26,97 Menb Cu 63,57
Apron Ar 39,944 Harpuit Na 22,997
Bapuit ‘Ba 137,36 Heon Ne 20,183
Bepuaani Be 9,02 Hukeas -Ni 58,69
Bop B 10,82 Quaoso0 Sn 118,70
Bpown Br 79,916 TTnatnHa Pt 195,23
Bucmyr Bi 209,00 Panni Ra 226,05
Bonopox H 1,0081 Panon Rn 222
Boabdpam w 184 P1yTh Hg 201,61
Tex He 4,004 CruHen Pb 207,22
Heneszo 5 Cepa S 32,060
3onoto Au 197,2 Cepebpo © Ag 107,88
Fon J 126,92 Yraepox C 12,00
Kaanit K 38,096 Ypan U 238,14
Kaabnuit Ca 40,08 docdop P 31,02
Kncaopox o 16,000 Xaop Ci 35,457 .
erMHm’t Si 28,08 XpoM Cr 52,01
JluThi Li 6,94 Lnnk Zn 65,38
V. Macent I'Iacrun,‘ BLIPANEHNLIE B ATOMHBIX SANHNLAX MASCH
(1—2 Macchi AToMa WsoTona yraepoaa G")
€. .. .. snektpon  0,00055 fHU. ., . . . arom Bojopoma  1,00782
n. ... .HelTpoH ) ] JH L L. . aroMm penatepra  2,01410
P. . ... nporon 1,00728 JHeds . ., . artom remms 3,01602
D. ... nedron 2,01355 JHet. ., , . . .aroM renms © 4,00260
@, .. . .c-uacruna & 4,00150 sLi?. . . . . . aroM Jnrsa 701600
VI. inameTp MOneKyn u aTOMOB (c.x)
Hy . o . .. . 2310~ HO ..... 2610~
O . v ... . 29-10-8 He . . . . .. 1910-°

Vill, NaoTHooT (D)

2

8) Taswl (npH mopMansuuix yenosuax) (1— —1 f%) _

A

Bosmyx . . . . . 1,203 Kuenopon . . . .
Vraekuenwd ras . 1,977 " BosopoR . . . & -

) V)I(unu_ocfn (1—;——10’ -'5-)

‘Bengon . .. .. .. 088 \ Coupr- +» . & & &
Kepoewn, . . . +-, 080 PryTb N

0,79
136

Cxunmpap . . . . 0,85 S(pup 2b° L. 0714 '
Kacroposoe macao. . 0,97 - €puH PR

2
8) TBepAnle BewecTpa (1—-—-— —103 )
BueMyT « v ¢ o . 97 Mem . .
Boaedpam . . . . . 190 Harpu# xnopacruﬂ
T'yMMEryT . . e 12 Hugenp . . . . .
?l{eneso (cwanb) .. 18 Cempey, . . . . .
Jea o o v . . . o 0917 Hank o . ¢ ¢ .

- IX. BasxoeTs (1)

1 225 10 ns
Bosayx npu 0°C . . . . . . . 1,8:1074 ns
Kncaopox mpu 0°C . . . . . . . 191.107%»
Bona npm 15°C . . 001 »
Kacroposoe Macno npu 20°C . . 10 s
THAHUEPHH .+ o o o « o o o« o & 35 »

X. Paspywaiouee HanpmxenHe npn PACTANOHHH

1’-‘-z-f=9s 10 =

Cramp . . . . . . 7000 xzcjem?
)Keﬂeso « s 8 e o » 6000 >
Meap . ¢ + « & & 2400 »
Ceupen . . 200 o
CTeRAO © « & o o 300 »

® o a4 & o

281,



u, yopyroens

} X 98100
MM 3

XN. Hoczonnums Ban-pep-Basnnce

i a b
) Aamm A
e (W) | GR)
N, ; 135 ' 0,04
Ar 13 0,03
H©O . 5,47 10,03
CO, ‘ 8,6 0,043
O 0, 1,35 0,03_
T H, 0,24 0,26

XVI. TennoTa NABBABHHA

‘neﬂ. L S I I ) -79'6’ﬂ =3)33'1050_:”_c'
‘ 2 e

XVIL. Jiasnenus & NAOTHOCTL HACWULONYOrO :BORANOLO Napa

] Monyab ynpy- : ] Mogym ’ Mozyas. sce~
: roc;nalgo -Kospduumenr casura G c'rmm:ro
Haspauue matepuaia poa nonepeynoro K2¢ )
. Kee CHATHR . ke
( un’) o (Am')
Crame 1 2000 (- 03 8000 | 16500
Heaeso 26 000 0,3 8000 —
Mensb 12000 0,35 4500 13:500"
Chupen 1700 0,38 560 —_
Crexao: 5000 0,2—0,3 - 3000
Jepeso - 1000 — — —
Pryts — —_ - 2500
Bona - — —_ 200
Xii. Koaulqmmneuru. TONAOBOID PACWIHPCHHR
@) nHHefinoe paciuHpenue ()
Husx . . . . ., 29.10~%2pad-t Jlaryss . , . . . 19-10~8 rpag—t
Kenreso (cramp) , 12.10-% » Crekno .. , . . . 10-10-% »
Memp . . . . 17.10-% » . Amomuumit , ., . . 24-10~% »
6): o6uemnoe pacwnpenne (8)
Pryte . . - 0,00018 2pad-?
Xill. TennoeMKooTH TBEPAMK M NHAKHX BEILOCTS
’ TensoeMKocTb TenAoeMKOCTs
Favegnamy (=2 (=2) | Navepnane ( Kas ) ( o
‘znzpao K2-2pad 2.2pad K2-2pad
Bucmyr 0,031 130 Mex» - 0,091 380
Boandpam. 0,03 1,5.10 Cruuen - 0,032 1,3.10¢
Heneso ‘
(cTann) 0,11 460 Chnupr 0,59 2,5-108
XIV. Tenmoemkoctn rasos
Tennoémxocrb npH no- TenaoemkocTs npu Ino- Kospu*
CTOAHHOM AaBIeHHH Cp cronunoM obbeme Cy . LHeHt
Hassaxue rasa nau nycc::om
napa T kas Y| ame: X, V[ maw | [ O A
( 2+2pad ) (xa-zpa@) N(‘z-zpaa ) ( Kkz-2pad ) Cy
" Bosayx 0,243 1020 | 0174 728 140
Boasuoit map || 04356 | 1820 0,330 1380 1,32
Aprou - 027 | 531 0,0762 319 1,67
Asor 0249 | 1040 0,177 741. 1,41
Kucaopoa 02i8 | 912 0,155 | 649 1,40
Vrenekucash ras| 03025 § 847 0156 § 653 1,30

‘D D

~C (st pgl. '_'""‘):- (_;7) e (Mt pgt.Acm.) f;)
23 058 | 066 15 12,79 128
0 458 4,84 16 13,63 136
1 49 | 522 17 | 1453 145
2 529 560 | 18 1548 154
3 5,69 598 19 16,48 163
4 6,10 640 | 20 17,54 17,3
5 6,54 6,84 21 18,65 183
6 701 73 | 2 19,83 19,4
7 7,51 78 | = 21,07 206
8 8,05 83 | 2 | 21 218
9 861 | 88 [ o5 23,76 23,0
0 9,21 94 26 25,21 44
1| os4 100 27 26,74 25,8
12 10,52 107 28 | 235 | 272
13 11,23 14 ) 8004 7| 287
14 1,9 | 121 3 1 3 303
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~ XVIIL. CsolicTBa KacwiuLerHoro BOAAHOTO ﬁgpa

xX. ‘Kosylhlbuuuon‘m Tennootaawn (o)

‘ n : ‘
Rannenve ' o%'igﬁbﬁ?ga CKP%;:P::::OT:’ ovlvld!clglzp?nmlﬁa. Merann—ras . . . . 3.10-4 —rar 13 Gaie -
(_f_?i) ©c s - 3 : o ‘ cM3-cek - 2pad M-cex:2pad
=B e e ] ) o W gy e
N ‘ oo ‘ ama—.rd_s 4 e e e Wu-2pad 0.%-2pad
0,02 172 68,3 5869 | 2456 | 6041 9598 - Merana, nokpuTuii RaKHNbIO,— - KA 21.10¢ __Kome
0,1 454 14,96 5704 | 2387 6172 | 2583 BOAR o o o o 0 o s #3.4.2pad #3-4-2pad
0,2 59,7 7,80 563,7 2359 623, 3 2608 . : .
08 4 | sum| e | o | o0 | e Novepxn
) ) 3 5 ' ’ ) 3 XI. NopepxnocThoe HATAMEHHS (0
08 930 o1 | 5441 | 217 | e3m1-| 2666 AX1. flosep ©
09 962 - | 1,905 5420 2268 638,3 2671 one : ape
1 99,1 1,726 540,2 2261 639,4 2676 (l — = 1.108 ——;)
25 | log U0 | 354 | % | g | 0 N -
1:8 116,3 0996 529:1 2914 - 645:8 2703 ' ﬁona “a";[pngoz(); c o, . 74003p210543 zi‘ll(()):’a a.’)lC;M—z
2 119,6 0,902 5269 | 2205 | 6489 | 2707 | - Poon AL vt 00 3 —49-10-2 >
b las | bair | gl | gler | iz ) EEE | C Gmmmp D D1l om s s2rioe
5 1511 - 03818 | so41 | 2150 | 6564 | 2747 Compr o o o o v 0 022 > =22:00-7 >
6 158,1 0,3214 498,7 2087 658,2 2755
7 164,2 0,2778 493,7 2066 . '659,5 2760
8 169,6 0,2448 489,2 2047 6607 .| 2765 XXIl. YaenoHue cONpoTHBAGHHA (NPH KOMNATHOH mnneparm)
9 174,5 0,2189 485,0 2030 661,7 2769 . _ n TeMnepaTypuuie Koadpduuwente (p+u a) .
10 179,0 0,1980 481,1. 2013 662,5 2773 '
12 187,1 0,1663 4738 | 1983 6637 | 2778 Amomumundt . . . . . 28-10-% om-x 4,2-10-3 2pag-1
14 194,1 0,1434 467,2 1955 6646 | . 2781 : Menezo . . . . . . L2107 » 6-10-% >
16 200,4 0,1261 461,2 1930 -665,3 1. 2784 . Megp . . . . . . . L7:10-% » 5.10-% >
18 .206,2 0,1125 455,5 1906 665,8 2786 Hukennn . . . . . . 41007 » -—
20 2114 . 0,1015 450,3 1884 666,2 2788 Huxpom . . . . . . 1-10-¢ > -~
30 232,8 0,0679 4275 1789 666,8 2791 Cemite—n . . . . . . 22:10-7 » 42.10-* »
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