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BHJIET Ne 1

1. Mexannueckoe ABHEENIE. Xapax’mpnc’rmu MeXaHH4YeCKOoro
asnkeHnd. OTHOCHTEILHOCTh NBH KeHHA.

MEIEHH'&EC}CO& aemeuue meaa — U3IMEeHEeHUe ez2o ROJIO.N;TEHHJE 8
npocmpancmee OMHOCUMENbHO OpYzux mea ¢ meveHuem 6pemeHu.

Tax kakx Teno obysagaer pasMepaMu (pa3JIHuYHbIE ero yacTu obJaga-
IOT pa3dHbBIMH HOOD,E[HH&T&MH), TO BCAKOE TeJlO MOMXHO CUHHTATE MaATEpH-
ansHOM TOUKOM, 06agaloneil Maccoi aToro Teja.

Hanpumep, camoner, neramuit us Mockeel B Camkt-Iletepbypr,

MO’KHO IPMHATH 3a MaTepuanbHyio Touky. Ho npu onpenenennn cu-
JIBI COIPOTHBIEHNS BO3AYXa, AeiiCTBYIOIIeH Ha 9TOT JeTALUIHI caMOJeT,
CHHTATE ero MaTepHaJ’IBHOﬁ TOUKO HeNlb3dA, TAK KaAK CHJIa CONIPOTHBJIE-
HUA 3aBUCUT OT PA3MEPOB ¢ (DOPMEBI caMoJIeTa.,

Ecau ace mouku mena deuxncymcs odunaxoso, maioe dgudicerile Ha-
Jutearwm nocmynameilbHblM. HpH ONHCAHHH TAKOTI'O JBHMKeHHA JJoCcTa-
TOYHO PACCMOTPETH ABHKeHHEe TOJBKO OI[HOﬁ Touku. B HJAHHOM cJyuae
TEJIO TOYKe MOYKHO CHHTATE MATEPHATLHOMN TOUKOI.

Teno, pasmepamu KOmopozo 6 Ycao8uax paccmampusaemoil sadavu
MONHCHO npeHelbpeub, HA3bLEAIONM MAMepPUaibHoll MOYKoilL.

ITepemeujenue mena — eexmop, coedurAOUUL HALANILHOE NOJOMNCE-
Hlite meaa ¢ ezo nocredyowum. [Ina naxoxge-
HHA IOJOMEHHA Teja B IPOCTPAHCTBE B 3a-
HaHHBIH MOMEHT BpeMeHH HeobXoguma cHcTe-
Ma OTCYeTa.

Crcrema KOODAMHAT, TEJO OTCYETA, C KOTO-
pPBHIM OHA CBs3aHa, U NpHGOp AJNA M3MEpeHusd
BpeMeHH 00pasyIoT CHCTEMY OTCUETA, OTHOCH-

Puec. 1.1 TeJbHO KOTOPOH paccMaTpHMBAETCH JBMIKEHUE
Tena (puc. 1.1).

HCHOJII:SYH CHCTEMY OTCHeTa, MO HO BEIYHCIIMNTE IIOJIOXKEeHHe TeJia,
T.€. PelllHTh OCHOBHYK 3a0ady MeXaHHMKH. onpeleNHTh KOOPAHHATHI
TeJa B I[aHHBIﬁ MOMEHT BpEMeHH. Buasa KOODOIHHATY €ro Ha4dYaJlbHOTO
NOJIOKEHNA U BEKTOD NepPeMEIeHHA, ONpPeJe/nM KOODAUHATY JBHKY-
merocd Tena.

. JBa karTepa IJIBIBYT IO peKe B

L .’;‘a@ NPOTHBOIIONOKHLIX HaIlpaBJIeHH-
j @_.,51 fIX W BCTPEYAIOTCA OKOJO IIPHCTa-
H i i Hu IT (pmc.1.2). Ilocne BcTpeun
el Six | OHH MPOJOTKAIOT [BUKEHHE B TeX
% %G %% K€ HANDaBJeHHWAX B TeYeHHe He-

KOTOpOro NpOMesXyTKa BpeMeHH f.
Onpefle 1M KOOPDAWHATHI KaXJOro
KaTepa 1O OTHONIEHHIO K NPDHCTAHM M DPACCTOAHHME MeXXIYy KaTepaMu
Yepes NIPOMeKYTOK BpeMeHH ¢ ITocJie MX BCTPEeUH.

Puc. 1.2
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IlposeneM KoopAwHATHYI ochk OX mapannenbHO JBHIKEHHS KaTe-
poB. Ilpucrans npumem s3a Hauano orcuéra. CrnpoenupoBas Hauaja M
KOHIIB! BEKTOPOB NepeMelrieHusd (s, 1 s,) Ha ock OX, MoNyuUM OTPE3KH S,
HS,, KOTOpRIE ABAAIOTCA IPOEKIHAMH YKAZAHHEIX BEKTOPOB.

B panHOM clydae TOUKM X, ¥ X, < 9TO KOODAMHATE! KOHI[OB BEKTO~

poB § ¥ §, COOTBETCTBEHHO, a TOUKA X, — KOODAMHATA HAUAJA KAMKI0-
r'o M3 8THX BEKTOPOB. Iloa'z'ouy
,s:'=x X8y =X =
Ha stux ypasneunﬂ BBIPa3¥M KOOPAMHATEL X, H X,
x,=x,+8,, Xx,=%,18,.

Pat‘cmnne MeXOy JABYMHA TelaMH, KAK M3BECTHO, PABHO MOZYJIO

Pa3HOETH UX KOODJHHAT:
gt L=x +x,
MH OONYYHJIH YpaBHEHHSHA, IO KOTOPBIM MOMHO DACCHHTATE HCKO-

Mbl€ KOODAWHATEI.
Ckopocmb paéHoMepHOz0 npAMoSUHellH020 deuiceHUs — NOCMOsAH-

HAA 6EKMOPHAR BeIUNUNE, PAGHAL OMHOULEHLIO NepeMeUjeHULL S meaa
3a 1106011 npoMeNYMOoK 6peMmeHU t K 3HAYEHUIO 3M020 NPOMENYMKA:

e B DE,
'

Ha rpadmuxe 3aBHCHMOCTH MOAYJA BEKTOPa CKOPOCTH OT BPEMEHH
(puc. 1.3) npu paBHOMEDHOM JIBM;KEHHH TeJjla IJIOMAAEL oK rpahuKom
CKOPOCTH YMCJEeHHO PABHA MOAYJII0 BEKTOPA MTepeMelle s,

Sx

- |

= ?'/v'}hA g
o b it o]

Puc. 1.3 Puc. 1.4

I'padux 3aBHCHMOCTH NPOEKINY NepeMelleH s OT BpeMeHu s (i ) A
npsaMas, TPpoXoJAllas yepes Hauaao Koopauuar (puc. 1.4).

IIpamonuHeiiHOe paBHOYCKODEHHOE [IBHKEHHE xapa.KTepHBYe‘I‘Cﬁ
YCKOpeHMUeM. (¢

Vexopenuem mena Ha3ul8alOm 6eNUNUNRY, PAGHYIO amuoweuum us-
MEeHEeHUA CKOPOCMU K NPOMENYMKY 8peMeHU, 3a rcamopae amo u3MeHe-
HUe npou3ouLio.

PaBHOYCKODeHHDG JABHXKEeHHe — 3To EBHH{OHHE € MOCTOAHHEIM yc-
KOpEeHUeM.




VckopeHre — BeKTOpDHAS BEIMYWHA, KOTOPas XapaKTepH3yeTcs He
TOJNBKO MOAYJIEM, HO M HaupasjieHueMm. MofyJibh BEKTOpA YCKODEHHS
IIOKa3bIBaeT, Ha CKOJBKO M3MEHAETCs MOAYJIbh BEKTOPA CKOPOCTH B Ka-
SKAYIO €IUHHAILY BpEMeHH.,

3a eguHUNy yckopeHus B CH nmpuHHMMAIOT YCKOpPEHHE TAKOI'O pas-
HOYCKOPEHHOTO0 JBHIKEeHUHA, IPH KOTOPOM 3a 1 ¢ CKOPOCThL Teja H3MeHs-
ercd Ha 1M/c:

[a]=1%.

338HCHMOCTI: IIPpOEKIIMH BEKTOpDaA CKOPOCTH OT BpeMeHH IIpDH paBHO-
VCKOPeHHOM J{BUKeHHH rpadgadecKH IIpeJCcTaBjiena npsamoii (puc. 1.5).

Vo o

-3

0]

Puc. 1.5 Puc. 1.6
Ha puc 1.6 npencraBieHa 3aBHCHMMOCTh IPOEKIIMH BEKTOpPa CKOPO-
CTH, YMEHBLINAIOIIEerocd ¢ TeUeHHeM BpeMeHH, T.e. PABHO3aAME/[JIEHHOTO
ABHAEHHA.
Ecnu ckopocTs Tesla YBETHUMBAETCA IO MOAYIIO, TO rpaduk obpasy-
eT C MOJIOKUTeIbHLIM HallpaBieHueM ocH ¢ ocTphlil yron o, . Ecnu cxo-

POCTH YMEHEBIIAETCHA 0 MOAYII0, rpaduk o6pasyeT ¢ MOM0KHUTEIhHBIM
HaIpapleHHeM ocH { TYIoil yroa a, .

Brisesiem dopMyy, ¢ IMOMOINLI0 KOTOPOH MOMKHO PACCUMTATH IIPO-
€KIHI0O BEeKTOpa IepeMelleHHsA Teja, ABHIKYILErocs NpAMOJHHEHHO M
PaBHOYCKOPEHHO, 3a J1000i NpoMeXyTOK BpeMEeHH.

Ha pmc. 1.5 orpesox AB npepncrasiasier coboil rpaduk IpoeKIuA
BEKTOpPA CKOPOCTH TeJia, ABUIKYIIErocs ¢ MOCTOAHHBIM YCKOPDEHUEM 4

(IpH HayamsHOM CKOPOCTH U ).

Mg 3HaeM, YTO IPH NPAMOJIHHEHOM PABHOMEDHOM ABHMKEHHH Tela
IpPoeKIMA BEeKTOpa nepeMeleHs, COBEPIIEHHOTO 9THM TeJIOM, OIpeje-
nfAeTCA 10 TOH ke JopMyJie, UTO M ILJI0IIaJb NPAMOYTOALHHKA, 3aKII0-
YeHHOTO I1oJ, rpaMKOM INPoeKIINH BeKTopa ckopocTH. IToaTomy npoek-
IIHUA BEeKTOpa IepeMelleHUs YHUCIeHHO PABHA NJIOLIAMM 2TOTO IIPAMO-
YronbHAKA.

HOus arore Ha ocu Ot BbIeNHM MaJeHbKHI HNPOMEKYTOK BPEMEHH
cd. F13 Touex ab npoBeeM nepneHgHKYIAPE K ocu Ot Ko uX nepecede-
HHSA ¢ rpaMKOM ITPOEKIIHH BEKTOPAa CKOpPOCTH B Toukax cd. Takum o0-
pasoM, 3a ITPOMEXKYTOK BpeMeHH, COOTBETCTBYIOIIMH oTpe3Ky cd, CKO-
pOCTE TeJla MEHAETCH OT U, JIO U, .
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Eciin BbIETEHHEIN NTPOMEKYTOK BPEMEHH HOCTATOYHO MAJI, TO IIPOEK-
IIMA BEKTOpPAa CKOPOCTH 3a 9TO BpeMdA He MOMKeT 3aMeTHO M3MEeHHUTECA. ITo-
9TOMY ABM:KEHHE Tejla B TeYeHUe HTOI0 TIPOMEKYTKA BPEMeHH MAJIO OTJIH-
YAeTCA OT PABHOMEPHOT'0, T.€. OT ABMKEHHs ¢ OCTOSAHHOH CKOPOCTHIO.

B atom cayuae yuactox ab rpaduka MOKHO CYHTATEL FOPH30HTANL-
HBEIM, a abdc — OpAMOYTrONBHUKOM, ILIOIAAL KOTOPOr0 YACIEHHO PaB-
Ha IPOEKIIMH BEKTOpa MEepeMeleHns 3a OPOMEKYTOK BPpEMeHH, COOT-
BETCTBYIONINI OTpe3ky cd.

Ha taxue NpAMOYIroJLHHKHA MOYXHO pasbuThs BCIO IJION[ANE (DUTYDEL
OABC, sBnsomeiica Tpaneunei&. »Cnenosa're.nbno NPOEKITHA BEKTOpa

e cbopmy.ne, 4yTO H 31‘& mﬁ)manb W3 pucyHka BHAHO, YTO IJIOMIALL S
rpanenuu OABC p&mia cyMMe nnomgajgeit npaMoyroabauka OAMC n
IpAMOYTONBHOIo" ‘beym.ﬂbHHRaABM

S=0A- OC+2MB -AM.

¥, Simqn'r, M IPOEKIHIO BEKTOPA IEPEMEIeHH § , COBEPIIEHHOTO TEJIOM
3a npome:&cy'mu BpeMeHH f, MOKHO ONPEIe/INTE 10 STOH »Ke opMmye.
ITockonsky OA = v, , OB =AM =t,CM = a t, To dopmyna ai1s on-

pejlesleHH s NPOeKIMH BeKTOpa NepeMeleHus Oy AeT BRIMIAETE TaK
1 .
s, =yt +Ea‘t .

Takum obpasoM, MbI HONYUMIH (GOPMYJy s pacyera NPOEKIIAHU
BEKTOpAa nepeMellleHHMs IIPH DABHOYCKOPEHHOM JIBUKEeHHH.

Ilo aroit ke opMyJie paCCUHTHIBAIOT NPOEKI[HI0 BEKTOpa mepeme-
OIEHHA ¥ OpH ABHMCEHHH Teja ¢ YMEHBINAIomelcs 1o MoJyJIlo CKOpPo-
CThIO, TOJBKO B 3TOM CJydae BEKTOPhI CKOPOCTH M YCKOpPeHHus OyayT
HanpasJieHbl B IIPOTHBONOJOYKHBIE CTOPOHBI, IIO3TOMY HX IIDOCKIIHH
6yAyT HMeTh pa3HkIe 3HAKH.

Ecnn mauvannHas CKOpPOCTHL PABHA HYI, TO BhIpaXeHHe OJIA [Iepe-
MereHud OyAeT HMeTh BUJ

Puc. 1.7 Puc. 1.8
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BesAkoe ABHMKEeHHE TeJla PACCMATPHBAETCH OTHOCHTEIBHO CHCTEMBI
oTCYeTA.

PaccmoTpumM ABH)KEHHE OJIHOTO M TOT'O K€ TeJa OTHOCHTEJIBLHO pas-
HBIX CHCTEM OTCYeTa, KOTOPBLIE MOTYT JBUrAThECA OTHOCHTENLHO APYT
apyra. O603HAYHM CKOPOCTH ABMIKEHWSA ABMMKYIIEHCH CHCTEMBI OTHO-
CHUTEJIbHO HeNOJABMMXHOM U,, CKOPDOCTh TeJa OTHOCHTENHHO HEIO[BHIK-
HOIi cucTeMBbl oTcyeTa U. IlycTh B HadanbHBIA MOMEHT BpeMeHH Hadana
KOOPAMHAT ITOABHMAKHON U HENOABMYKHOM CHCTEM OTCUETa COBHAAAIOT U
MaTepHaJbHasA TOYKA HAXOAWTCA B Havale KOOpAMHAT. 3a Bpems At
MaTepyuajibHAA TOYKA IlepeMeInaeTcs B HENOJBMYKHOI cHcTeMe Ha §, B
nojBUKHON Ha §,. Hauano oTcuera MojBHKHON CHCTEMBI IlepeMecTH-
Jock Ha §,. 3HAYHUT, § =§, +5,.

" Eenu Bce BhIpaXKeHHe pas3fienuTs Ha Al , TO HONYYAM KAACCUNeCKUIL
3aKOH cRONHCEHUA cKopocTieil.
U=0,+0,.

Cropocmb mena omHOCUMENbHO HenodeuncHoil cucmembl Koopdu-
HAM paena zeoMempuveckoil cymme CKOpPOCMU Meid OMHOCUMENbHO
nodeuxicnoll cucmembl Koopdurnam U CKopocmu nodeuiHoil cucmemvl
OMHOCUNMENbHO Henog8UNCHOIL.

W3 puc. 1.8 BugHO, 4TO B NepeMeleHns, H CKOPOCTH OTHOCATENLHO
Pa3HEBEIX CHCTeM OTCHUeTa pas3IH4YHEL. OTHOCHTGJILHE[ H TpaeKTOpHH
(O'C — orHOCHTENBHO MOABIKHON M OC — OTHOCHTENBHO HEIOJBHMK-
HOIt).

C OTHOCHTEJEHOCTBI) JBHIKEeHHA MEI BCTpedaeMcsa YACTO. B OSHXO,H,E
NPHHATO BRIpaX(eHHe «COJIHIE BCXOJHUT H 3aX0[HT#», T.€. 34 TEJO OTCcue-
Ta B JAHHOM cliydyae NpHUHATA 3eMid. TaK CKOpPOCThL YeNOBEKA B JBHU-
HYHOIEMCH BaroHe OTHOCHTEJIBHO BATOHA MOJKET PABHATLCA HYJIID, HO He
paBHa HYJIO CKOPOCTH OTHOCHTEJNLHO CTAHIIMM, MHMO KOTOpPOIl IIpoes-
skaeT BaroH. Mnm npepcraBuM BepTOJieT, BEPTHKAJIBLHO ONYCKAIOMIAIICA
Ha 3eM10. TpaeKkTopua ABMKeHUA M0G0 TOUKH Bpalllalonleroca BHHTA
OTHOCHTEJILHO BepToJIéTa 6y/ieT OKPYKHOCTb.

Jnsa mabnrogarens, HAXONSAIErocs Ha 3eMJie, TA JKe CAMasd TOYKAa
6yaer ABUraThCs 0 BHHTOBOI TpaekTopuu. M3 sToro mpumepa scHO,
9TO0 mpaexmopusn asu:m:euux moxce omHocumeabvia, T.e. mpaexmopus
deudicenusn 001020 U MO2Z0 Jce mena Moxcem Oblmb PAIAULHOU 6 DAIHbLY
cucmemax omciemad.

Orcrofa cnexyer, UTO M nymb ABAAEMCA BeJIUMUHOL OMHOCUMENL-
HoOlL. Omuocume,&buocmb 66]’19!58#!.&.!1 npaxememc.a 6 mom, 4¥mo CKo-
pocmb, mpaexmopus, nymbv U Hekomopsle dpyzue xapaxmepucmuku
dsuiceHUA OMHOCUMENbHbL, M.e. OHU Moz2ym Obtmb PA3AUNHLL 8 PAIHBLY
cucmemax omciema.

IlosumManHe TOro, 4YTO ABMIKEHHE OJHOIO M TOTO XK€ TeJa MOM(HO
paccMaATpPHUBATE B PA3HBIX CHCTeMAaX OTCYETA, CEII'Pasio OrPOMHYIO PONbL
B PA3BHTHH B3rJAN0B HA CTPOeHHE BCGJ’I&BHOI‘*‘L
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2. HaMepenne CHIbI TOKA, MPOXOISIIEro Yepes pesncrop, H Ha-
APSGKeNNa Ha HEM, Pacuér COMPOTHBJICHHNA NMPOBOJOYHOIO pesH-
cropa.

Hansa npoeedenus amoil paﬁomw HeoOxodumo coGpams dnexmpiie-
CKY/I0 Uens U3 UCMOYHUKA HI0Kd, nPOBONOYH020 PE3UCHLOPE, AMnepMen-
pa, soibmmempa, pase dunumeﬂbuozo raowa (puc. 1.9).

“Amnepmemp exaovaem 6 uyens nocredosa-
meJibHO, @ 60JlbMMemp — NApaiesbio.

ITpu nodxaioveruw axnepmempa i oibmment-
pa cobaodaiom npasura 8KJLIOYeHUL npudopos é
JAeKMpPUiecKylo yenv: nailoc npubopa nodcoedu-

3 HAIOM K RAOCY UCTMOYHUKA MOKA.
CHMMaeM 0Ka3aHMsA aMIEDMETPA ¥ BOJBTMETDA M 1o 3akoHy OMa
,rum yuactka nenu I = U/R paccuuTheIBAEM CONPOTHRIIEHNTE PE3UCTOPA

R=U/L

3. 3amaua Ha pacYéT KOJIHYECTBA TEILIOTHI, HeoOX0HMOro st
HArpeBaHHUA TeJia.

Kakoe konu4ecTso TennoTsl noTpebyercs ANs HarpesaHus cnupta obbé-

mom 1 n Ha 10 "C? YpensHas Tennoemkoctb cnipta 2500 , NNOTHOCTb
Kr

cnupta 800 kr /M3,

Hano: Pemenue:

V=1a1=10"M |KonuuecTBo Tennsorsl, HeoGX0guMoe s Harpena-

At=10°C Hus cnupra Ha 10°C, paccuuThiBaioT mo hopmMyie

~9500 Tk Q =cmAt; m = pV; Q = cpVAL.
5T roC 1@ =2500 Iik/(xr - °C) - 800 kr/m” - 107 m' - 10 °C =
p= 300 RI‘/lﬂs = 20000 H}R =20 KI[)K.
Q—2? OTser: 20 Klx.

BHJIET N: 2

1. fIenenwne unepuuu. Iepesrit saxon Hriorona. Cuna " c.rm e-
une cuia, Bropoit sakon Herorona.

Ytobsl TeJN0, HAXOAAIIEECH B MOKOE, M3MeHHJIO nonqm’emre B IIPO-
CTpAHCTBE, HEOOXOMMO OKa3aTh HA HEro HEKOTOpoe _Hosreitcrsue. Ilo-
ATOMY KasKeTcs JIOPHUHLIM yTBepKAeHue, uTo Oea, RHeNIHero Bo3aeiicT-
BUS He MOKeT OBITh JBMKeHHA, H UeM cnnbuee"'nosxencmne, TeM Gonb-
I1le CKOPOCTE TeJa. )

Yem JTydine cMasaHbl OCH KOJIEC U 4eM pdsnee nopora, TeM GoJbIIee
PACCTOSTHME TIPOXOAUT TEE KA JI0 oqmaﬁoam{ B upgeane, korga gopora
abcoNMOTHO riaagkas, T.e. Horga:'-*ﬁﬁﬁﬁlmqenm BCE BHEIIHHE BO3eiicT-
BUA, TeJexKa OYIeT KaTUTLCA 0e3 0OCTAHOBKH [0 HHEPI{HHU.
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Heusxcenue no unepyuu — Jdeuxcenue mena, npoucxodswee Ge3
éHeuwHux ao3deiicmauil.

B 3eMHBIX YCJIOBUAX TAKOE JBMKEHNE IPAKTHYECKN He BCTPEYAeTCs.

06o0IME pesynbTATHl M3YYEHHSH [ABHKEHUS TeJ NPH MAKCHMAJb-
HOM yMeHbUIeHHH cun Tpenns, I'. lanuneit chopmynuposan npunyun
UHepyuu.

Ecau na meno He delicmeyiom éHew e CUNbL, MO OHO COXpaHAem
cocnmoAHUe NOKOSA UNU PAEHOMEPHOZ0 NPAMONUHELLHO020 JBUNCeHUA.

PasHoMepHOe npAMoJUHEeiHOe ABMIMKEHHE M COCTOSHHME TOKosA (u-
3WYeCKH 9KBMBAJICHTHLI B TOM CMBICJIe, YTO OHM cyHIecTBYIOT Ges BHeI-
Hero Bozfelicteusi. KpoMe Toro, NOHATHA «IBHIKEHHE» U «IOKOI» OT-
HOCHTEJbHBI H 3aBUCHAT OT Bulbopa cucremsl orcuera. HanpuMep, cron B
KOMHATE, HEeIIOJBHCHBIH OTHOCHTENHHO CHCTEMbI OTCYETA, CBASAHHOM C
JIOMOM, JIBMXKETCS BMecTe ¢ 3eMJieit BOKpYr ee ocH H Bokpyr Connia, a
BMecte ¢ ConHeuHol cucTeMoil BOKpyr nentpa lamakTMku B pacmm-
pawomeica Beenennoit.

OnHAaKO SKBMBAJEHTHOCTh H B3AaMMO3AMEHSEMOCTh COCTOSIHHSA IO~
KOsl H PABHOMEDPHOr'0 NpPAMONNHEIHOrO ABMKEHHA BO3ZMOMHEL JHIIL &
UHEPUUAbHBLY CUCMeMAX omciema, MOKOAIHXCA MIH JBUMCYITHXCH
PaBHOMEPHO ¥ NPAMOJHHEHO OTHOCHTENLHO APYT APYTa.

CucmemoL omciema, 8 KOMOPbLX NPUHUUN UHEPYUL He BbLNOAHAC-
CA, HA3bl8AIOM HewHepUuaibHbLMmLL.

IIpn peskoM yBeJIHYEeHHH CKOPOCTH aBToDyca NACCAXXHD, HAXOHA-
muiica B aBrobyce, OTKJIOHAETCH B CTOPOHY, NMPOTHBOIOJOMHYIO Ha-
npaBJeHnI0 ABIsKeHusA. ClenoBaTeNbHO, CKOPOCTDH MACCAXKMPA OTHOCH-
TelbHO aprofyca MaMeHseTcHs B OTCYTCTBHe BHemHux cuia. CucTema
OoTcYeTa, CBA3aHHAA ¢ aBTOOYCOM, ABNAETCH HEMHEPIMAILHOM.

Huepyuanrvhasa cucmema omciema — cucmema omciemd, 8 KOmo-
poit meno, e s3aunmodeiicmeyrowee ¢ ApyzumMu meramu, coxpamiem
COCMOANHUE NOKOA UJU PAGHOMEPHO20 NPAMOJUHEILH020 O6UNCCHUA.

Bo Bcex MHEPUHAJIBHBIX CHCTEMAX OTCYUETA 3aKOHBI KJIACCHUYECKOMH
JIUHAMMKH HMEIOT OHH M TOT e BHI. B 3ToM cocToMT NpHHIHII OTHO-
curensnocTa Iamnnes.

B 1687 r. ppunnun wnxepuum lanunes 6u11 chopMyIMpoBaH
H. HeioToHOM B BHUJIe nep60zo 3axkona dunamuru (3aKoHa MHEPIUH).

Mamepuanvrnas mouxa (nmeno) coxpansem cocmosHue nNOKOL UL
pasHoMepHOzZO npAMONUHEellH020 dsudcenus do mex nop, noxka 8o3deil-
cmeéue co cmoponbt dpyzux men He sacmasum ee (ez0) usMeHUMb amo
cocmoaHue.

Teno ABMKETCH IPAMOJHHEHHO H PABHOMEDHO, TAK KaK Bee jeicT-
BYIOIIHE HA HEro CHJIBl cKoMHeHcuposansl. Iloka Takas KOMIEHCAIHA
coxXpaHAeTcsl, CKOPOCTh TeNa JHUO0 MOCTOsSHHA (IPH NPAMOJHHEIHOM
PABHOMEDPHOM ABM:;KeHUH), 1160 paBHA HYA (B cocTOAHUN MOKos). Bo
BeenerHoil NIpakKTHYECKH HEBO3MOMKHO HAlTH TeJ0, He HCIBITRIBAIOIIEE
BHEIIHME BO3JEHCTBHSA, M HENOCPEJACTBEHHO SKCIEePHMEHTAILHO IIOA-
TBEPAUTH NepBblii 3akoH Hreiorona. OAHAKO ¢ ero MOMOIIBI0O MOMHO
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00'bACHUTH PAJ ONBITOB, YTO ABIAETCA KOCBEHHBIM IOJATBEDIKAeHHEM
CIIpaBeJIHBOCTH 3TOI0O SBROH!!...;,
Moxrera, nexxamasa Ha xa;p"'!’!d‘ﬂxe, 3aKPHIBAIOIIEH rOpPJLIMKO Oy THLI-
KH, IPpU pe3koM menq&emo KApTOHKE B mpnaoaTaJmHoﬁ HJIOCKOCTH
najaer B ﬁy'r:,mscy N\
Ilpu pe:mom_;gp‘pmbmennn aBTOMOOMJIA IAcCaXXHpPEI, HE TIPHCTErHy-
THIE PEMHAMUEGEB0IACHOCTH, IPOOKAIOT 110 MHEPIIHH JBHKEHHE BIIe-
pex, 4To nom'npnsemu K TpaBMe.
Memnxanemas KOCMHYecKad CTAHIUA, 3alyckaeMas ¢ 3eMJH, Ha
60.&!-“5[01\\' PacCToAHHH OT IIJIAHETEI ABHMKeTCHA OpaKTHYeCKH NpAMOJIH-
. HeliHo 1 paBHOMEDHO, BOOOIIe He PACXOAYSI TOIIHBO.
“ " Takum obpasoM, u3 nepeozo saxona Hviomona ciedyem, wmo meo
Mozcem Qeuzamovca KAK Npu HAAWYUL, MAK U Npu OMCcymcmeul 6Hewl-
Hezo 603delicmeud. CneloBaTENLHO, CKOPOCTE caMa 110 cefe He IOKA3hI-
BAET, AEHCTBYIOT HA TeJIO BHEIIHME cHabl may HeT. OTBer Ha hyHIaMeH-
TANBHEIN BONPOC, KAKAA (PUIUYECKAL BeNUMUHA A8aLemcs 00HOIHAY-
HbiM noxKazamenem HAILYUL 6HewHezo 8030elicmaus, 6uin gan . Huro-
TOHOM BO BTOPOM 3aKOHeE.

Teno gBMKeTCA NPAMOJHHEIIHO 1 paBHOMEPHO 110 afcoII0THO raam-
KO IOBePXHOCTH JIMIIE B cAyYae, KOrLa OTCYTCTBYET BHEIHee Bo3fei-
cTeue. Fciau NOATONKHYTEH TENO B HANDPABJEHUH ABMIKEHHS, €ro CKO-
pocTh yBeanuuTcAa. BoamelicTBMe Ha Teno B HaNpaBJEHHH, IPOTHBOIO-
JIO’KHOM €ro JBH)KEeHHIO, YMEeHbIaeT cKopocTh Tena. ClemoBaTensHo,
BHeIIHEe BOS,E[eﬁCTBH& H3MeHAEeT CHKOPOCTh. Taxkum OﬁpaaﬂM, He CKO-
pocmy, @ ee u3MeHeHle A6ALeMCL noKa3amenem HALUYUA WAL omcym-
cmeus eHewnezo eosdeilicmeud. Ilpy paBHOMEDHOM IPAMOJHWHEHHOM
JIBUYKEHHH H3MeHeHHe CKOPOCTH PaBHO HYJIO, YTO CBHIETENLCTBYET 00
OTCYTCTBHH BHEIIHETO BO}!}IGKCTBHH.

ITpu eosdeiicmauu Ha deuicyuwjeecia meno dpyzux meJt €20 CKOpocmb
MOMKET HEMEHATLCA HE TOJBKO IIO MOAYJIIO, HO H IIO HAIIPABJEHHIO.

HanpasneEne BHEINHEro BO3[eHCTBUS MOKeT He COBIIAJATE C HAa-
IpaBjieHMeM CKOPOCTH TeJja. .

Cunra — BEeKMOPHAR qbusuuecxa.s EEJII&'IH.HQ, ASJAANUWAACA M@pﬂﬂ
MexXaHu4ecKkozo 6030eilcmaua Ha meno co CMopoHbL dpyzux mex,ne pe-
3ysbmame KOmMOpozo meJno npuobpemaem YCKOpeHUE WL ua:nemem
¢opmy u pazmepot.

duzpyeckas OPUPOJA BIAMMOJEHCTBUH MOXKET 4 m pasIAYHOI.,
CyigecTByer ueTsipe QyHIAMEHTATLHLIX BS&.HMOILBﬁG "BHA: I'paBHATAIIA-
OHHOE, CJIEEIOE, JNIEKTPOMAriMTHOE H CHIIBH(}B. Ggma ABJAETCHA KOIHYe~
CTBEHHOH Mepoil B3ammojgeiicTBuA. CHIIBI ;‘pa@nmo;{encmnz pa3InIHOM
OPHPOABI MOXKHO M3MEDPATH B-OXHHX M frex JKe eIMHHIAX ¢ IHOMOIbIO
OMHHX U TeX XKe 9TATOHOB. $

IIponioprmoEansHOCTE Mem,zw"‘ ﬁbﬁ F n yckopeHueM @ cupapejin-
Ba JIJIA CHJI Pa3JIAdHOM tbnaﬁq:éﬁﬁoﬁ npupoasl. Hanpasieame yckope-
HHA COBIIAOAET C Hanpanneﬂﬂbm CHJIBI HE3ABHCHMO OT HaNOpPAaBJIEHHA
ckopocTH Tena (puc. 2.1)
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KoaddrnuesT nponopnuoHANBHOCTH Me-

5, %"  xay cuwiolt m ycKOpeHMeM IS JAHHOTO Teja
o m ; - F  x sBNAETCA NOCTOSAHHON BEJTMYMHON, He 3aBH-
== cameit or MoAynsa M HanpaBiaeHus cuiabl. OH
B (mh " | XapaKTepusyeT Mepy UHepmHoCcmu meaa.
Huepmuocmv — usuneckoe ceoilcmeo,
Puc. 2.1.

3aKnonaloueecs 8 mom, wmo noboe meno oxa-
3vi8aem conpomueéierue U3MeHeHU ezo ckopocmu (kax no modynio,
max u no HanpasieHuo).

KonnuecTBeHHON Mepoii HHEPTHOCTH SBASETCH MACCA TeJA.

Macca mena — Qusuveckas 6eAUNUHA, ABILANULAACA Mepoll
UHepMHOCMU mena.

Yem Oonvuwe cuna, delicmeyrouwas Ha meno onpedeieHHoil Maccol,
mexm Gotbulee YycKkoperue oo npuobpemaem.

ITpm npounx paBHBIX YCAOBHAX, ueM GosbIlle Macca Tena, TeM TPYA-
Hee ero CABUHYTE.

Yem Gonvuie mMacca mena, mem meHbulee YycKoperue oo npuobpema-
em npu 00Hoil u moil e dellcmeyoujeil Ha Hezo cune.

Ces3p MeKIY VCKOPEHHEM Tejla M CUJIOH, JelicTBYIOINEH Ha Hero,

Aol
MOMHO OPeACTABUTE B BHAE d=— .
m

Exunnna cunst [F]=[m]lal]=1xr-1m/c’=1H.

Exvauna cunet — neiomon (H). 1 H — cuana, xomopas coobujaem
meny maccoti 1 kr yckopenue 1 m/c’ 6 nanpasnenuu delicmeus cuibvt.

JAna naMepeHns CHUABI CylIecTBYeT Npubop, KOTOPLIH IMOJYYMI Ha-
3BAHHE THHAMOMETD.

B mexanuke pasnuyaioT 3 BHAA CHJI: CHJA VIIPYTIOCTH, CHJIA TATOTE-
HUSA ¥ cuja TpeHH#A. B obmem ciyuae, ecniu Ha Teno AeHCTBYIOT He-
CKOJIBKO CHJI, TO Pe3yJbTHPYIOLlee YCKOPEHHE Teja OnpeeseTcsa cyM-
MapHOH paBHOAeHCTBYIOIIeH CHII0M.

Y F=R+F+...F,.

Bropoii saxon HeloToHa unTaeTcs Tax:

B unepyuanvnol cucmeme omciema Yckopenue mena nNpamo
nponopyYUOHALbIO 6EKMOPHOL cyMmMme 6cex delicmeyOuux Ha meno
culu oﬁpamuo nponopyuoRalibio macce mena

11

IIpn pernenum safay SUHAMUKHN BTOpoil 3akoH HeloroHa ymobree
NPHMEHATE B CJeAYIONeil 3anucu

mﬁ=2f‘.

IIponapemenne Macehl TeJia M €ro YCKOPeHHMA PAaBHO BEKTOPHOM cym-
Me BceX JIeHCTBYIONHX HA Hero CHJIL.
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Baxonsl Hel0TOHA MO3BOJIAIOT HE TOJABKO M3YYaTh ABHKEHHE, HO H
yOpaBaAT: MMH. Tak pacCUMTHIBAIOTCA KOOPAMHATHI KOCMHUYECKHX KO-
pabneii Bo BpeMs IIOJETOB C YYETOM JEHCTBYIOIMMX HA HAX NEepeMEeHHBIX
cui, TpaekTopun HebecHbIx Ten. IIpu cTpouTENLCTBE LOPOr YYHUTHIBAET-
cs, KAKUM JIOJKHO GBITH MOKPBITHE, YTOGBI CHJIBI TPEHHS GHIIM OITH-
ManbHBIMH KAK OpH esfie, TAK M IOpPH TOpMOkeHMH. 3axkoHsl HeioTona
NO3BOJIAIOT HE TOJLKO H3YYaTh ABHIKEHHE, HO M YIPAaBJIATE UMHA. B sum-
Hee BpeM# Jopord o6pabaThIBAIOT BelleCTBAMH, YBEIHUYMBAIIIAMH Tpe-
HHe KOJIEC 0 JIOPOTY JJIA TOT0, YTOOLI TOPMO3HOI Ny Th Ob11 MeHbIe. [Ipu
pacuére MexaHMUeCKHX KOHCTPYKIuil (ocobeHHO, eciu B 3TOI KOHCTPYK-
I[MH eCTh BpAallaloll[Hecsa YacTH) YUMTHLIBAIOT AedcTBue Beex cui. O6sa3za-
TEJLHO PACCUHTHIBAIOT CHJIBI IIDH CTPOMTEILCTRE JII0OOT0 COOPYIKEHHS C
HecyIMMH KOHCTpYKmEaAMu. IIpu cosmanum Teopun aToma Bogopoma H.
Bop B cBoBX pacyérax npuMeHAJ BTOpoil 3akoH HeioToHa.

2. HSME]JBII’HE CHJIEI TOKA H HATIPAMKENHA Ha pa3/JIHYHBIX y4acT-
Kax IenH mnpH IocjJeqoBaTeabIOM (napamensnom) coeHHe HHH
NMPOBOJHHKOR, AHAJHI IMOJYUYeHHBIX Pe3yJIBTATORB.

Jna BeimonHeHus paboTel motpeGyercsas o6opyfOBaHUE: MCTOYHHK
OUTAHUA, 2 HU3KOROJLTHRIX JAMIIE! Ha ImOoAcTaBKe (miam 2 pesucropa),
KJIIOY, AMIIePMETP, BOJILTMETD, COENHUTEIbHBIE IIPOBOJA.

CobGepéM sieKTpHYecKYIo Henk cornacHo puc. 2.2. Takoe coegune-
HMe Ha3bIBAETCHA ITOCIE[0BATETHHBIM.

u
3\
J, g J,
Q-+-B1+
O, W
H'} I'.‘!
Puc. 2.2. Pue. 2.3.

WaMepsis CHIIY TOKA HA DA3NNUHBIX YYACTKAX I[eIH, yOesxqaeMcs B
TOM, 49TO CULA MOKA NP nociedosamenbiom coeduHeHUlL HA BCEX Yia-
cmkax odunakKosa.

Hamepum manpsxenne U, U,, U. V3 peaynpTaToB ONLITOR ClELyeT,
yro U = U, + U,. Hanpaxenue npu nociedoéamerbHoMm coeduHeHUl
conpomueie Uil pasgHo CYMMe HANPANCeHULL Ha 6CeX YHacmKax yenu.

CofepéM 2JIeKTPHUYECKYIO ek corJIacHo pHc. 2.3.

Takoe coefnHEHHEe CONPOTHBIEHHI HA3LIBAETCA ITApAJIIeTBHBIM.
ITopcoeguHMM BONBLTMETP, KaK YKazaHo Ha puc. 2.3.

H3MepeHHs TOKA3BIBAIOT, YTO HANPANCEHILE HA 6CEX YHLACMKAX Yenl
npu napaaineivHom coeduHenul 00UHAK060.

H3aMmepeHus CHJIBLI TOKA HA PA3JUYHBIX YYACTKAX IEOH IIO3BOJIAIOT
clAeIaTh BBIBOZ, YTO 00WAA CUNA MOKA PAGHA CYMMEe MOK08 HA 6Cex
yracmrax yenu.
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3. 3aaua na pacuér BIaKHOCTH BO3AyXa.

KaKoaa OTHOCHTE/IbHaA BNaXXHOCTb, ec/ii TeMnepaTtypa BOo3fyxa pasHa
20 °C, a ero Touka pocsl 10 °C?

Pemenne:
OTHOCHUTENLHYIO BAAXKHOCTE BO3YXA ollpeiesdeM 1o hopMyJIe
=2 .100%,
Po

rae p — abcomoTHas BIaYKHOCTE Bo3ayxa npu Temueparype 20 °C, pas-
HaA IUIOTHOCTH HACHIIIEHHOT'O BOASHOTO Iapa IIPH TeMIEePATYDe TOYKH
pocer 10 °C; p, — MJIOTHOCTH HACKIIIEHHOTO BOASHOTO [apa IIPH TeMIle-
parype 20°C. Dru ganeble Bo3bMEM m3 Tabimunsl «I1JI0THOCTH HACHI-
I{EHHOr0 BOASHOTO IIapas .

9, 4—
(p=——- -100%=54,3%.
17,3—3—
M
Orger: 54,3%.
BHJIET N: 3

1. Tpernit 3akon Hrioroma. Hvmyxse. 3akoH coXpaHEeHHS HM-
nyabca. O0bAcCHeNNe PeaKTHBHOI'O JBMIKeHHs HAa OCHOBE 3aKOHA
COXpaHeHHA HMIIYJIbCAa.

Cuna, coobmaromas Tely ycKOpeHHe, ABJIAeTCA Mepoil BHEIIHEro
BO3JieHicTBUSA Ha HEro APYroro Teja. JTa CHJA BOIHHKAET HPH B3aHUMO-
JeficTBUM MeKIy 9THMH TenaMu. Tak Kak o00BEKTEl B3aMMOJeiCcTBHSA
PaBHOIPaBHbI, TO HA BTOPOE TEJIO CO CTOPOHLI IePBOr0 TAKIKe AeHCTByeT

cHJIa — CHJIA IPOTHBOLEHCTBHA.
JBa OgMHAKOBBIX LIapa M3 ILIa-

= ! ] @ cTHiIMHA (MaccoH m KaKABIH) JBH-
“, £, NV F; : JKYTCA ¢ OMMHAKOBOM 10 MOAYJIIO CKO-
DO Q=%=D @ poctsio v (pue. 3.1), npu BCTpeuHOM
FZAN CTOJKHOBEHHHU OCTAHABJIMBAIOTCH.
Pxe. 3.1 Ilpu cronkHOBEHHMH naﬁnmnae'rca
paBeHCTBO CHJI JlefcTBHA U npoTHBojeiicTBuA. [Tokakem aTo.
Hsmenenue cKopocTH mepBoro mapa A, =0-0=-U HaupaBIeHo

BJEBO.
HWamenenue ckopocTH BToporo mapa AU, =0-(—U)=0U HanpaBJeHO
BIIDABO H PABHO IO MOAYJI0 Av,. YCKOpDeHHS IapOB, XapaKTepHayoue
H3MeHeHHe HX CKOPOCTH B eIMHNIY BpeMeHH, PABHELI II0 MOAYJIIO M IpO-
THBOIOJOMKHEI IT0 HATPABJIEHHIO:
a,=-a,
17
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CornacHo BTopoMy 3akoHy HsioToHa, cuna, geficTByiomasa Ha mep-
BHI# m1ap co cTopoHEI BTOpOro, F,, = ma,. Ananoruuso cuna, feiict-
ByIOI[as Ha BTOPOIi Iap co CTOPOHE! epeoro, F, = ma,.

B arom cocrout mpemuii 3axorn Heiomona.

Cunwt, c komopsimu déa mena delicmeyrom dpyz na dpyza, pasnst
no modynio, npomueoONONONHLL. NO Hanpaeénenulo u delcmsyiom
edonv npamoi, coedunaiougell ymu mena:

: v By=-F,.

OTH CHJIBI IPUJIOMHEHE! K DASHBIM TeNaM, Bcerfa AeicTBYOT napaMu
U ABJIAIOTCA CHIAMY OJHON IPUPOJLI.

Hr10TOHOM B3TOT 3aKOH 6BL1 CHOPMYIMPOBAH TAK!

«thoﬁ.ity deiicmeuio écezda npenamemsayem paenoe U NPOMUEO-
nonesxHoe npomueodeicmeue».

_Pusdueckas OPUpoOAA AeHCTBHS M IPOTUBOAEHCTBUS ONMHAKOBA,
TAKR'KaK OHM SBJAIOTCS PEe3yILTATOM B3aUMOAeicTBUS Tell.

Tpernit 3akon HploToHa cnpaBefMB NIPH J1060M COOTHOIIEHHH
Macc B3auMMOAECTBYIOIHUX Tell, ABHMIKYIIMXCHA CO CKOPOCTAMHM, MHOIO
MeHBIIHMH CKOPOCTH CBETA.

B kauecTBe NPUMEpPOB JeHCTBHUA M NPOTHUBONEHCTBHA MOMKHO pac-
cMaTpHUBaTh JI00Okle CTONKHOBEHMS M yjaapsl. Tak, Opu CTONKHOBEHHH
JABYX aBTOMOOMIEN KasKIkIi AaBTOMODKIL ITONYYAEeT MOBPEeXIeHHH.

Yexopenue, npuolperaeMoe TeJaMH B pe3yjibraTe HX B3aMMOJIeii-
CTBHS, 3ABHCHT OT COOTHOHIEHUA Macc Tea. Uem Gouawiie Macca 0gHOTO
Tejia, TeM TpyAHee ero cABHHYTH., Bee dynaaMmenTanbHble B3aHMoOei-
CTBHA H COOTBETCTBEHHO CHJEI, HX XapaKTepH3yIolUne, peaJibHO Jeii-
CTBYIOT B OnpejesieHHoi 06/1acTH IPOCTPAHCTBA B TeYeHHe HEKOTOpoTo
KOHEYHOT0 MHTEepPBaJia BpeMeHH,

B cayuae of{HOMEDPHOI'O JBUKEHHS MaTepHaibHOM TOYKH BIOJb OCH
x meficTBylomas Ha Hee cuia F MoOMeT 3aBUCETH KaK OT KOOPAMHATEI
TOYKH, TAK ¥ OT BpeMeHH. ITO 03HAYAET, UTO CUJIA ABNAeTcH QyHKI[He
KOOpAHWHATE! ¥ Bpemenun: F=F (x,t).

PaccMoTpuM cHauama, KAk BJIHAET JIUTENLHOCTH HeHACTBUS CHIIBI
Ha ABMIKeHHe Teja. I ynpolieHHs MaTeMaTHYeCKHMX ONeHOK GymeMm
CYMTATE, YTO!
= MOAYJE CHJIBI HE 32aBUCHT OT KOODAHHATEI X.

F #F(x); =
* CHJIAa, HAYHHAA AeHCTBOBATH B MOMEHT BpEMeHHM ¢ = Og":béTae'rcs oCTO-

SAIHHOM B TedeHMe BpeMeHH Al U 3aTeM npercpamm eBoe JeiicTeHe, T.e.

CTAHOBHMTCA PABHOU HyJo nipH t > At. ITof00HEA 3aBUCUMOCTS CHJIBI OT

BpEMEHH peasuayeTcsl, HalpuMep, npH GPocke maiibhl XOKKEHCTOM.

BpemenHoii xapaKTepuCTHKOM ,z[eichs CHJIBI ABIAETCH UMNYJbC
cuabl. -

Hmnynve cunvt — npauase&eup& ou.lm u drumensrocmu ee delicmeusn:

Wp = FAL.
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Epnunia nMoynsca cuisl — Helomor-cexyrda (H - c).
E.4 HMnynsc cuabl YHCIEHHO PaBeH ILIOMafn
NpAMOYTOJBEHUKA CO cTopoHamMu F m Al
4 (puc. 3.2).
7 ITpegnonoxxcuM, ato Ko 6pocka Texo (ruaii-
(o] At t 0a) maccoil m ABUragochk paBHOMEPHO CO CKO-
Puc. 3.2 pocteio U, . ITox geficTBHeM ITOCTOSAHHO CHITBI

F

F oHO B TeueHHEe BpeMeHH At GyJIeT ABUIATHCH PABHOYCKODEHHO C VG-
KopeHMeM a.

&:

3|’¥J|

CropocTh, opHofpeTaeMyio TeJIOM OpPH PABHOYCKODEHHOM IBUIKe-
HHUH 34 TPOMERKYTOK BpeMeHN Af , MOXKHO HAUTH 1o hopMmyne:

oy g i 2ty
v=u, +aldi=v, +—At.
m

[Tepenecem v, B MEBYIO YACTH PABEHCTBA C MIPOTHBONIOJOKHBIM 3HA-

KOM M YMHOXKUM 06e YacTH MoJyYeHHOT0 COOTHOIIEHUA Ha M, TOJXYIAM
mu —mu, = FAt.

IIpaBas 4acTh 5TOr0 COOTHOLIEHHUS COJEPIKUT BEJIMYHUHBI, XapaKTe-
pH3YIOI[He BHEIIHee Bo3[elicTBHe Ha Teno. JleBad YacTh IpecTaBIseT
H3MeHeHHe UMNYAbCA Mead, XaPAKTEePH3YIOLIEro IBMKeHHe TeJa.

Hmunyave mena — exmopnas Quauieckas 8eJuUiUHA, pABHAA NPO-
u3sedenuio Maccol mena Ha €z0 CKOPOCMb U UMEOWas HAnpasieHue
ciopocmu:

p=mu.

Ennnuna nmnyneca tena — Kunozpamm-memp 6 cexkyndy (xr - m/c).

HUMmnoyneec — QyHAaMeHTAJLHAT M COXPAHAIONIAACH XapaKTepHUCTH-
Ka cOCTOAHHNA QJHEH‘{ECKOﬁ CHCTEeMBI.

B HavaBHEI MOMEHT BPEMEHM HMITYJILC TEIa p, = My, , H09TOMY

p—p,=FAt .

9710 BRIparKeHUE ABIAETCS YPABHEHUEM JBHIKEHUA TEJIA.

Hamenenue umnyivea mena onpedensiemes umMnyibcom cuivt, deil-
cmeyloweil na Hezo. IMnynhe CHIIBI XapaKTePH3YeTCA NPOH3BeJeHHEM
cuIbl Ha BpeMms ee gelictsnd. CregoBatenbHO, AHAJIOTHYHOE BO3JeHCT-
BHEe Ha TeJOo MOXeT OKas3aTh HGGO.TII:I]IEIH cHaa, xei&c'rayromaa SHa4un-
TeJLHBIH IPOMEKYTOK BpeMeHH, ¥ OoNsIIada cuja, KOToOpad geHcTByer
KPATKOBpPEMEeHHO. IToT ad@eKT Xopommo nuaBecTeH XoKKeucram. Cko-
pocTh, npuobperaemas rmaiboit mpu cuasHOM Opocke (Korga Bpems
KOHTAKTA KJIOMIKYN ¢ Iuaiboil 0KA3RIBAETCS NOPALKA CEKYHIBLI) IIpH-
MEepPHO cOBIajfaeT CO CKOPOCTLIO I[IPM MOIIHOM, HO KpPpaTKOBPEeMEHHOM
e TIKe.,
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Ecau umnyasc cunst FAt, npu 6pocke mai#6s! paBes UMIIyIbCY CH-

JBI IPH IIeT49Ke f‘zAtz , TO IUIOLIAH 3AIITPHXOBAHHBIX IPAMOYTOILHH-
KOB paBHEI (puc. 3.3).
F

ﬁﬁ I Fiu N~F,

e iy 0,
L s 0B -
Puc. 3.3 Puc. 3.4

IIpu 6pocke M OpH IeadYKe ALl H3MEHEHNe UMIOVILCA ¥ KOHEeU-
Has CKOPOCTh a0kl 6y Ay T OfHHAKOBLI.

PaccMoTpuM cucTeMy, COCTOAINYI0 H3 ABYX TeJ, B3aUMOJEHCTBYIO-
mux Apyr ¢ apyrom. Takywo cucremy obpasyioT, HATpUMep, [ABa IIapa
Maccoit m, u m,, IBMKYIIHXCS HABCTPEUY ADYT APYTY ¢ HaualbHO# cKo-
pocTsIO U;, U U, COOTBeTCTBeHHO (puc. 3.4).

Ilpeuebperas BHEINHHMH cHIaMM, AEHCTBYIOIIMMM HA IIADHI (HAmpu-
Mep, CAJOM TAKECTH), JAHHYIO CHCTEMY TeJl MOYKHO CYUTATE 3AMICHYMOLL

Samknyman cucmema — cucmema mes, 8 Komopoit pasHodeiicm-
BYOWaL 6HEWHUX CULL DABHA HYNI0.

Cuner Baanmo;[eﬂcrsnﬂ Mexay TeJaMH CHCTeMbl HA3LIBAIOT 8HYM-
pernumu curamu. Ilpu cronkHoBeHNH mapos cuna F,,, koropas feicr-
BYET Ha IEpBEI IIap co CTOPOHEI BToporo (puc. 3.4), no TperheMy 3a-
xoHy HeloToHa paBHA IO MOZYJIIO ¥ IPOTHBONOJOMXHA 10 HATIPABIEHUIO
cuje F,,, neiicTyonieil Ha BTOpoil map co CTOPOHB! IEPBOro:

P_;a :""Fm .

BanuuieM BbIpaKeHHA JiadA oTUX cui. CornacHo BTOPOMY 3aKOHY
HeloTona
By=md,, Fy=m,a,.
O6o3mauuM CKOPOCTE IIAPOR IOCTE CTOJKHOBEHHMA U, U U,, a JIH-

TEeNLHOCTH CTOJMKHOBEHHA Al
YckopeHne apos

&l=§_i_j;_=ﬁ1 _510, - zﬁi’:_z‘=ﬁz_ﬁzo.
At At At At
Ob6BeUHASA 9TH BEIPAYKEHUS, HAXOLUM:
U = l-jm : ﬁz T Ezn
== .
s Y At

CokpaTuB obe gacTH ypaBHeHus HA Al M NEePerpynIHpoORAB CIATAe-
Mble B 00€HX ero 4acTHAX, MOJYYHM 3AKOH COXPAHEHUR UMNYNbCA:

M, 0, +m,0, =m0y, +MyUs, .
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B npasoii yacT paBeHCTBA COAEPIKHUTCH CYMMapPHEIH HMOYILC CHC-
TeMBI B HAYAJILHBEII MOMEHT BpeMeHH, 4 B JeBOil — cyMMa HMIOYJIBCOB
TeJl B NIPOU3BOJLHLIH MOMEHT BpeMeHH, IpHoOpeTeHHLIX B pe3yJILTaATe
B3auMoO/IelicTBHA (CTOJIKHOBEHH ). ITO 03HAYAET, YTO IPH CTOJKHOBE-
HHMH CYMMAPHBIH HMITYJIC CHCTEMBI COXPAHAETCA.

Cymmaprotl wMnynse 3aMKHYMOU cucmems. men ocmaemcs no-
CMOALKBLM NpU Niobbix 63aumodelicmeusx men cucmemst mexcdy coboi.

HMHYJILC coxpaHdAeTCA H JJIA CHCTEM MHKDOYACTHIL, AJA KOTODBIX
saxous! HeloTona He npuMeHUMBI. 3aKOH COXPAHEHUA UMIOYJILCA ABJIA-
eTcs CJeJCTBHEM OXHOPOAHOCTH IpocTpaHcTBa. IIpm napamnensHOM
CABUTE 3aMKHYTOH ¢usuueckolt cucremsl B jgiofoM HanpaBieHHH ee
cyMMaprIﬁ HMIOYJIBC HE H3MEHAETCA.

O,E[HH U3 OCHOBHLIX IIPHMEPOB NPOABJIEHHA 3aK0OHA COXPDAHEHHA UM~
nyasca — peaxmuenoe dsuicerue — deudicenue, 803HUKAIOWee npu
omdesleHuw Om mena ¢ HeKOMOPOL CKOPOCMbIO KAKOU-1Ub0 ez0 wacmu,
HANpUMep, OTAeNeHue My, CHAPALA OT CTBOJA opy:kus. OTgauy uc-
NBITEIBAIOT MOKADHBIE, HANIPABIAA BOAAHYIO CTPYI0 HAa ropAinuit o6n-
exT. MMenno 61arofapsa 3aKOHY COXpaHEeHUS HMIYJIbCa IepeMeIaeTcs
BOJHBIHM TpaHCTOpPT. B npupoje BCTpeyamTCa yKUBLIE OPraHMU3MBI, KO-
TOpEIE IEPEMEIalOTCH 3a CUeT PeakTHBHOM oTAa4yu, HanpuMep Mey3sl.

JBmieHne pakeThl — HTO TOKe NPHMEpP PEAKTHBHOTO JBHIKEHHSH.
Orpensaomeiica yacTsio Tesa (paxkeTsl) IPH TAKOM ABHKeHHH ABJIAETCHA
CTpYA FOpAYHX ra3oB, o0pas3yoniuxca IpH CTOPAHMH TOILIHBA.

2. Hauepem{e CHJIBI TOKa, NpoXogAllero 4Yepes JaMIIOYKY, H
HaAIIpAMEeHHA HA Heif, pacYéT MON[HOCTH JJIEKTPHYECKOT0 TOKA.

Jlnsa npoeemenus paborel Heobxogumo ofopyHoBaHHME: HCTOUHHUK
OUTAaHASA HH3KOBOJLTHAS JIAMOA Ha INOACTaBKe, BOJBTMETP, aMIep-
MeTp, K04, COeJUHUTELHEIE IPOBOJA.

Cobepém 3JIeKTPHUYECKYIO Iens coriacHo puc. 3.5. AmMmepmerp moj-
COE{MHUM IIOCIELOBATENLHO, 4 BOJILTMETDP — NapajllelbHO K 9JIeKTpHYe-

| ~ cKoil 1aMmouke. CHEMeM MOKasaHHsA aMIlepMeTpa
M BOJILTMETPA.,
BriuMciauM MOIHOCTE 2JEKTPHYECKON JiaM-

—© MoYKH o hopMyie:

Puec. 3.5.

P=1IU.
Mouisocts n3mepseTcs B Br.

3. 3aaua Ha cocTaBlieHHe YPABHEHNSHA AePHOM PeaKIHH.

1. HanucaTb peakuuio c-pacnaga ans pagus s Rd .

SRd— jHe+ 2;:}{ . B pesynsTare a-pacnajia 3apsj fipa aToMa pa-

IMs YMeHBIIAeTCH Ha 2 ajleMeHTADHBIX 3apA/ia M CTAHOBHUTCHA DPABHBIM
86. Taxk xak NOPALKOBEIN HOMEpD ajeMeHTA B Tabnwile XMMHUYECKHX
anemenTos II.V1. Menzneneesa ykassiBaer, Kakoii 3To 6yaer sjseMeHT, TO

onpegenseM, uto ‘5 X = *22Rn . D10 pasioH.
21



2. Hanucatb peakuumio npespalyeHus u3otona ,gx c B-pacnagom.

WK — BCa+ Je+ v (1 u;__:}npm). B peaynsraTe B-pacniana o6pasy-
eTcs BJIeMeHT, KOTOPELHA PACIONOMKEeH B TabIMIe XHMMHUYECKHX 3JIeMEeH=~
Tos II.1. Meﬁnene%é éne,:[yfomei‘i KJeTKe 38 HCXOJAHBIM.

Ilpu B -pacmafie HeliTPOH B sfipe IpeBpalllaeTcs B MPOTOH, 3JEKTPOH
" aHTnHeu‘rpuhb DNIeKTPOH W AHTHHENTPHHO BBLIETAIT U3 SApa, a
ocTaBIIMUCH B SApe NPOTOH YBeJIMUHBAET IOPAAKOBLIN HOMep mpeBpa-
m,arom_érdca aNeMeHTAa Ha e[HHHALY.

BHJIET N: 4

1. Cuna tamecru. CroGognoe nagenue. YcxKopenne cRoGogHOTO
naneHHsi. 3aK0OH BCeMHPHOTO TATOTEHHA.

Brimyctum s6710K0 M3 pyK — OHO yHaJET Ha 3eMJIIO. decum MAY
B rOpDH30OHTAJIBHOM HANPABJEHHII, OH IBHIKETCH II0 RpHBOﬁ, HO B HTOTI'e
yuagér Ha aeMma0. To e caMoe IPoOM30HAET ¢ JI0OBIMHI JPYTHMH Tela-
mu. CrepoBsaTennHO, HA Tejia AeHCTBYeT CHJia, HANPaBJEHHAS K 3€M-
Jie — 2TO CHJIA [IPDHTAMEHHW .
Cuna, c komopou 3emna npumsazuéaem k cebe mena, RAILLEALNCR
Cunoil maxcecmu.
Cuna TaxecTy oboznavaercs 6yxeoit F ¢ uagexcom F, . Ona Bcerna
HAIpaBjeHa BePTUKAJILHO BHU3 U IPUIOMKEHA K Teay (pnc. 4.1).
ECJIPI TEJNO ABHMKETCH TOJBKO IIOL neﬁCTBHCM CHJIEBI
TAKECTH, TO OHO HAXONHUTCH B cBOBOAHOM TaJeHHUH.
OcoOeHHOCTBI0O CBODOXHOTO TAJeHHS ABIAETCH TO,
UTO BCE TeJa B JaHHOM MecTe 3eMJIH MagaloT ¢ oJuHAa-
KOBBIM YCKODEHHEeM.
9To noATBEPIKAAET U ONBIT, HPOBEAEHHEIN ¢ TEJIAMH Pa3HOM MAaCCHl B
o6béMa, MOMEIeHHBIMA B TPYOKY AJamnHo# nopsaaka 1,5 M, u_'a"r vfto'mp(‘.'i'{
oTKauyaH Bo3yx. Bce Tena B aToil TpybKke nagaiT ¢ ONMHAKOBLIM VCcKO-
peHHeM.
CoBpeMeHHEIE METOLBI uamepenmn TOKA3BIBAIQT #TO YCKOPeHHe Ta-
AAOIuX Tes pasHo 9,8 m/c’,
9To yCcKOpeHHe HA3LIBAETCA ycxopenneni cﬁoﬁonnom najfieHudA. yc-
KopeHne cBoboJHOro nagenns obosHauaeTcs OYKBOH g.
3Has, ¢ KAKMM YCKOpPEHHEeM ,a%mm':"efca TeJIO MOJ JAeHCTBHEM CHJIbI
THMECTH, COIVIACHO BTOPOMY 3 ﬂ‘.bmf HrloTona mMoHO 3anucarths (op-
MYJY CHJLI TAYKECTH JJIA Tella mﬁoﬂ MACCEI.

F_ . =9.8wm/c’ - m.
B 1685 r. aprmmitckuit yuénsiii 1. HeroTon npeamnonoskun, 4To Bee
TeJa MPHTATHBAIOTCSA APYT K APYTY PABHTAIIMOHHBIMH CHIIAMH.

CpobogHoe nmasienue sa0mo0Ka M nputTs:kenue JIyHBI HMeroT o0y
NPHYXAHY — I'PABUTAIIMOHHOE NPUTsKeHne K SeMye. B otnmume oT cun
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YOpYTOCTH B TPeHHA 'DABHTAIIHOHHOE NIPDHTAMEHHEe ABJIAeTCA B3aUMO-
neiicTBHEM TeJ APYT ¢ APYToM Ha paccrosHud,. Pagnyc nelicteus rpaBu-
TAIHOHHOI'O IPHTHAKEHNA HeOTPDAHHYEH,

BakoH BCEMHDPHOI'O TAOTEHHA I'NTACHT:

Jea mo6sIX Tesla MPUTATHBAIOTCS APYr K APYTY € CHJIOH, IPAMO
NpOoNoOpPIHOHAJNRHOH Macce Kak[I0oro M3 HHX H ofpaTHO NMpONMOpIMO-

5 m
HAJLHON KBAZPATY PAacCTOAHNA MeRAy HuMH: F = G%—’- .

rge F — mMoayb BeKTOpA CHJILI TPABUTAIMOHHOTO IPUTAMEHUA MEXKIY
TeJaMU MAcCaMM M, ¥ m,, HAXOAAIIMMHUCA HA DACCTOAHUH APYT OT APY-
ra, G — 5To Koa(pHUIMEHT, KOTOPHIA HA3BIBAETCA T'PABHUTAIMOHHON
nocrosHHON. G=6,67 107" H - Mm*/kr’.

I'paBuTanmoHHAA IIOCTOAHHAA MOKA3LIBAET, ¢ KAKOW CHJIOH NpUTA-
IMBAIOTCH [ABA Teja MaccaMu o 1 Kr, HaXOAAMIMMHICHA HA PACCTOAHHUH
1 M npyr ot gpyra.

(Popmyia [aéT TOYHEIN pe3yJILTAT OPH PACUYETE CHIILI BCEMUPHOI'O TA-
TOTEHHUHA B CIYYAAX: €CJIM PAaBMephI TeJl NpeHebpesKAMO MaJkI 110 CpaBHe-
HHIO C PACCTOAHHEM MEXKAY HUMHM, ecad ofa Teja OZHOPOAHBLI H MMEIT
mapoobpasHyo GopMy, eclIH OSHO U3 B3AUMOJEUCTBYIOIHX TeJ — IIap,
pasMepsl M Macca KOTOpPOro 3HaA4YWTeJbHO GoJbIe, 9eM y BTOPOTO TeJja,
HAXOAIIErocs Ha IOBEPXHOCTH ATOrO IIapa WK BOJNSH Heé,

2. Hzmepenue CHIBI TOKa, MPOXOAAINIEro Yepe3 Pesucrop, H Ha-
NpszEeHUsT Ha HEM, NocTpoeHHe rpaduKa 3aBHCHMOCTH CHJIBI TOKA
OT HANIPSZKEeHN A,

Ilns BRINONHEHHA 3TOrO 3afaHusA HeobXoguMbl: 3 MCTOYHMKA OHUTA-
HH#A, KJIIOY, 2JIeKTpHYecKas JaMIouka (MIH pesHucTop), aMIepMmeTrp,
BOJIBTMETD, COEJHHUTEILHbIE TPOBOJA.

CobGepém aneKkTpHUYeCKYI0 Hens coriacHo puc 4.2. BaMkHEM 1ens,
OTMETHM IIOKA3aHHUSA aMIepMeTpa M BOJbTMETPa. 3aTeM IIPHCOeLHHHUM
IIocCNIeJOBATEJILHO K IEPBOMY HCTOYHHKY TOKAa BTOpDﬁ TaKOoIT JKe ucTou-
HHK TOKAa H CHOBa OTMEeTHM IIOKas3aHMA HDHGODOB. HOK&SRHHE’ BOJIET-
MeTpa YBEeIMUYHUINCH BABOE. ¥BEJIHYHINCH BJBOE M TIOKA3AHUA aMIep-
merpa. IIpy BKJIIOUEHHMH TPEThLEr0 MCTOYHHKA TOKA MOKAs3aHWA npubo-
POB YBENTHYHBAIOTCH BTPOE.

TakuMm 06pazoM, MOYKHO NPHATH K BEIBOAY, YTO CUIA MOKA 6 nposod-
HUKe NPAMO NPONOPYUOHAILHEA HANDANCEHUIO HA KOHUAX NPOBOOHUKA.

T'padukom Takoil 3aBHCUMOCTH sBJIAeTCA Npsamas (puc. 4.3).

et | 1T [ /]

e F

Pric. 4.2 7 Pumec.4.3
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3. 3amaua Ha cnpegesieHNMe KOHEYHOM TeMIepaTyphbl NpPH cMe-
HIMBAHWH ropAaYei ¥ X0JOIHOI BOJBL.

B sanHe cmewanu 20 kr ropsyei soast npu temnepatype 96 °C v 40 kr xo-
nonHol sogbl npu Temnepatype 6 °C. MpeHeBperas noTepsMW 3HepruM Ha
HarpesaHWe BaHHbl W OKpYyXalolled cpefpbl, ONPeAenqTe YCTaHOBMBLLYIOCS
TeMneparypy e BaHHe.

Jlano: Permenne:
m, =20 kr KonuuecTso Tennorsi, oTAaHHOE ropsdyeit Bonoii,
t,=96"C PABHO KOJWYECTBY TEILIOTEI, HOJYYEHHOMY XO-
m, =40 xr JIOHOI BOJOM. =

Jlx Q.=

=4200 i o
3 Kkr-°C em(t, — 1) =cm,(t,~ 1,),
o PACKDBIBAA CKOOKY, HAXOLUM 1.
mt, —mt, =m,t, —m,t,. mi +myt, =t ,(m, +m,).
L mt, +myt, i 20xr-96 °C+40xr-6 °C - 36 °C.
m, +m, 20kr +40xr
Orser: 36 "C.
BHAJIET N\ 5

1. Cuna ynpyroceru. OGbsicHeHMe YCTPOICTBA MPHHEIMIA JeiCT-
Bua guonamoMerpa. Cuna rpenus. Tpenne B mpupojie M TeXHHKe,

Cuna, evi3earnasn deopmayueil mei U npenamcmeyiowas uamene-
HUI0 00B€Ma Mmena, HA3bléaemca CULoll ynpyzocmiu.
IlpuunHoil gedopManuy ABJIAETCHA ABMIKEHHE OJHHUX YacTell Texa
0 oTHOCHTENLHO APYruX. OcobeHHOCTHL CHIIBI YIPY-
TOCTH COCTOHT B TOM, UTO OHA HaIpaBjeHAa Iep-
NeHAUKYNADHO IOBEPXHOCTH CONPHKOCHOBEHHHA
Tex. B mpy:KuHAX, CTEp)KHAX M IIHypax CHIA
VIPYTOCTH HalpaBleHa BRIk UX ocelt (puc. 5.1).
(PactaEyTras npyMHHA CTPEMHUTCH BEPHYTHCH B
" . HOpPMAJBHOE COCTOSHUE.)
Cnna ynpyrocTn, Bo3RMKaomasa npu gedop-
MaIMH TejJa, NPONMOPLUHOHAJIbHA YJIHHEHHIO
TeJla M HaNpaBJieHAa NPOTHBOIOJIOKHO HANPaBJeHHIO ITepeMelleHHA
YACTHIL TeJIa OTHOCHTEILHO APYIrUX YacTHI| Npu Aedopmanuu.
9ra hopMyIHPOBKA HOCHT HagBaHMe 3aK0oHA ['VKa 1 MaTeMaTHYECKH
BLIDIAANT Tak: F =—k%, rae k — kood@UUUEnT yIpyrocTs (MiIn sKécT-
KOCTH) M 3aBMCHT OT CBOIICTB MaTepHuasa ¥ reoMeTpun 1edopMUPYEMOro
Tena.
HiécTrocTs BhIpakaeTcs B Hpl0oTOHAX Ha meTp (H/M).
Cuna yrpyrocTH OpensaTcTBYeT fedopMaiu.
24

-

Purec.5.1.



Jlna m3MepeHMs CHIIBI UCHOJIL3YeTCs NPUO0p, KOTOPEIIT HASLIBAETCH
dunamomemp.
~ Ero ycrpoiicTBo OCHOBRIBAETCH HA CPABHEHWHM BhIOpaHHOII CHJIBI €
cHJION yrpyrocTy guHaMoMeTpa (puc. 5.2).

JIo6oMy ABMKEHHIO BCErjla CONYTCTBYeT cuia TpeHua. OHa BO3HH-
KaeT NpH HeloCpeJICTREeHHOM CONMPHUKOCHOBEHUM TeJ M BCerjla Hampag-
JIeHA BJIOJIb IIOBEPXHOCTH CONPHUKOCHOBeHUA (pHc. 5.3). Pagnuuaior Tpu
BHJIA TPEHUA: TPEHUE MOKOS, TPEHHE CKOJbKEeHHs M TPeHHe KaueHU .

mp

¥ T d
Puc. 5.2 Puc,. 5.3

Ecnu ma Teno feiicteyer cuna F , HO TeNo COXpPAaHAET COCTOSHMIE
IOKOsA, TO 3TO 3HAYHUT, YTO HA TeJIO JeifiCTBYeT M CHJia, paABHASA IO MO-
JIyI0 ¥ TPOTHBOMNOJNOMKHAS 10 HATIPABIEHUIO, — CHUJIA TPEHHUS IOKOS
(cMm. puc 5.3).

Tlpu ysequdeHHH cuAbl F yBEeNIHUHBAETCA M CHJA TPEHHA NOKOS.
Cuna mpeHus nOKos — 2mo ma Cuid, Komopas Mewiaem Ham cdsu-
HYMb ¢ Mecma cmoa waw dpyzoit Kakoii-mo npedmem.

MakcuMansHaS cHJIa TPEHHMS NOKOS NPONOPIMOHAJNLHA CHIIe HOp-

MalneHOrO nasienus. F =|.u’§'4r , rae p — wroathdunuent tpenusa. Temo

MNOJYYUT YCKOpeHMe, ec/Ii F crazer X0Th HEMHOI'O Oonke, yeMm Fm“ .

Ha geuscymeecs Tejo felicTByeT yoke cHJIA TPeHHA CKOJNbMEHHS,
KoTopas BCerjla HAIIPABJEHA B CTOPOHY, IIPOTHBONONOMHYIO HAllpaBie-
HWIO [BMXKEHHS Tela OTHOCHUTEIBHO TOTO Tela, ¢ KOTOPHIM OHO COIIpH-
Kacaerca. CHJa TpeHHA CHKONBKEHHMA onpejenderca o QdopMmye:
f‘=pﬁ . KoathdunmeHT TpeHMA CKONBKEHHUA 3aBHCUT OT IIEPOXOBATO-
cTeil U (PH3NYECKUX CBOMCTE CONPHKACAIOUIMXCH NOBEPXHOCTEIA.

Cua TpeHUA KAYEHHUS MAaJa 110 CPDABHEHMIO C CHJIOH TPEHUA CKOJIb-
JKEHH.

B cuny HeobXoAMMOCTH CHIY TPEeHUs YBeNHUYHBAIOT M YMEHBIIAIOT.
Tak, manpumep, HOABOAHBIM JIOJKAM, CAMOJETAM NpPHZAIOT obTekae-
My GopmMy AJNA TOro, 4ToObl YMEHBLUINTE CONPOTHBIEHHUE, KOTOPOE K
TOMY JKe 3AaBHCHT M OT CKOPOCTH ABMiKeHus. JLIs yMeHbIIeHAs] TPeHHA
NPUMEHAT CMa30odHkle MaTepuansl. B To jke BpeMs LOPOTH TOCHIIAIOT
3UMOI1 IeCKOM LIS YBEJIWUeHUs CHJIBI TPEeHUSA MeX/Yy KOJeécaMH TpaHc-
[IOPTa ¥ MOJOTHOM JIOPOTH,
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2. Ha6GmonenMe MaraMTHOTO AEHCTBHA mocrosHHoro Toka. Ilo-
CTAHOBKA KaYeCTBEHHEBIX ONIBLITOB II0 MCCIEIOBANMIO 3aBHCHMOCTH
HAIIpaBJIEHHs MATHHTHOTO IOJIA OT HANPABJICHNA M BE.IHUHHEI TOKA.

Cofepém aneKTpHUYeCcKVIO Iens (puc 5.4).

IIpn BRJIOUYEHUN KATYIIKH C CEPAEYHUKOM B 3JEKTPUYECKYIO [Elb
cepAe4yHuK obnafaeT CBOICTBOM INPUTATHBATE K cefe jKele3Hble Ipes-
MeThl, HanpuMep reos3aukn. Crpenka KoMnaca, noMeméHHaa BOIM3H
2JIeKTPUYECKHX NPOBOZOB C TOKOM, M3MeHsAeT opueHTAnN0 (puc. 5.4.).
9T0 CBOMCTBO HCUe3aeT, eC/IM OTKJIYHATL Hensk. Credosamenvio, aaeK-
mpuyeckuil mok obaadaem maznumHsiM deilicmeue.

Puc. 5.4.

[Ipu n3aMeHeHNH HAIIDABJIEHNH TOKA B 3JeKTPHUYECKOI IenH, A 3To-
ro JOCTATOYHO IIOMEHATH MeCTaMHM IIPOBOJa + M —, HAIlpaB/JeHue MarHuT-
HOIl CTpeNKH MEeHSeTCHA HA IPOTHBONGJIOKHoe. HanpaBneHue CHUIOBEIX
JIMHUYM MATHUTHOTI'O I10J15 OIIpeJeIAeTes IpasniaoM OypaBunKa.

IIpu yBenMueHAH CHIIBI TOKA B ANIEKTPUYECKOH IenH, AJIA 9TOT0 HYXKHO
HepeXBHUHYTH MOJ3YHOK PEOCTATA BJE€BO, BPAIL[AIONIMI MOMEHT MAIHHTHOMN
cTpenku ysennunBaercda. ClefosaTensHo, yeM GoJILIIe CHJIA TOKA B DJIeK-
TPHYECKOI I[eIIH, TEM CHJILHEE CO3/[ABAEMOe UM MarHUTHOE II0JIE.

3. 3amaua ma pacqé-r Macchl TeJia I10 ero IJIOTHOCTH.

Ha ckonbko namenunack obuias macca 6eH3o0B03a, ecnu B ero bak gonunu
40 n 6enannHa? NnotHocTb Bexauna 710 kr/m’.

Hano: Pemenne:
V=40 1=40'10"n" | Uamenenue obmeii mMaccsl GeHzoBo3a cooT:"
KT BETCTBYeT Macce JonuToro OeH3uHa ¥ oIpe-
p=T710— . 1$
M Rensercs no hopmyie:
Am=? Am=pV = 710— 40-10°u®

OTgert: 28,4 kr.
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BHJIET N: 6

1. Masnenne. Armocdepnoe napnenue. 3axkon Ilackans. 3akon
Apxumena.

TIpakTUKa MOKA3LIBAET, UTO PE3VILTAT AEHCTBUS CHJIBI 3aBHCUT He
TOJILKO OT eé MOAYIIA, HO H OT IJONIAaJH ITOBEPXHOCTH, INepHneHgHuKy-
JNAPHO KOTOpoi oHa fgeiicTByeT. Bosee ocTpas KHOIKa Jerde BXOLHT B
MOBEPXHOCTE cTeHbI, Ha pPEIXIOM CHery uenoBeK GYyIeT IpOBAJIMBATHCH,
a, BCTAB HA JBIKH, CMOKET CITOKOIHO IIePe/IBUTATHCH.

dusuveckas BeIN4IHHA, PABHAA OTHOUIeHHMIO cuikl F, meifcTByro-
niell NepneHIHKYIAPHO MOBEPXHOCTH, K IMomann S 3Toil mMoBepxHo-
CTH, Ha3sIBaeTcH JaBaenuem P:

P=F/S.

Haenenue usmepaemea é nackanax (I1a). 1 Ila =1 H/m'.

Hasanenne B 1 Ila cosgaércs Tenom Becom 1 H npu miuoimagm onopsl
1v°. B 3aBHCHMOCTM OT TOro, Kakoe HaBlNeHUe HeOGXONMMO CO3JATH,
IJIOIa ik ONOPHI TG0 YMEeHBINAIOT, 1160 yBEeTHUHBAIOT,

Ina nepefBrikeHUs 10 GOJOTHCTOH MECTHOCTH YBeTHWYHBAIOT ILIO-
I[a/(h OITOPBI ¥ MAITHH, KeJas IMHPOKUMH IIHHEI, HIHA 3aMEHAIOT KOJIE-
ca Ha ryceHunnl. Ilmomans ge3Bus pexyIUX NPeIMETOB CTApalTCH
clleNlaTh HAMMEHBITUMH JIIIA YBeTHYeHUA faBJeHus npu pabore nMu.,

I'ase!r obnagaioT cBOMCTBOM 3aHMMAThL Bech NPEJOCTABIECHHLIN 06-
ém. Mosekynbl raza XaoTHUHO ABIDKYTCH, M KMHETHYECKAS SHEPIus
ABHMeHHA OoNbIe NOTEeHIWANLHON DHEPIMU B3aMMOMEHICTBHA MEXIY
Monekynamu. B pesynnTate 6ecrnopafovYHOro JBHMKEHHS MOJEKY.JILI
CTANKMBAIOTCA MeKAY coboif, a TaKksice co CTEHKAMH COCY/ia, B KOTOPOM
HAXOAATCA. 9TH COYJApPeHHMA MOXKHO CYMTAThL ynpyrumu. [lasienue
BO3HHMKAET B Pe3yJILTATe YAAPOB, KOTOPLIE HCILITHIBAIOT CTEHKH COCYAA
CO CTOPOHLI MOJIEKYJI.

Haenenue zasa pacnpocmpaniemcs no 6cem HaAnNpasieHusMm 00una-
K060.

OTOT BBIBOJ OATBEPK/AET ONBIT; €CJIM 3aBA3AHHEIH BO3LYIIHBIN 1Ia-
PHK IIOMECTHTH IT0/{ KOJIOKOJ BO3AYIIHOIO HACOCA M HAYATh OTKAYMBATH
OTTY/a BO3AYX, TO IAPUK PasfyBaeTcH U IpHHMMaeT hopMy Iapa.

~IIpm ymenbImeHnH 06HE€Ma rasa ero jaBjeHye YBeTUUUBAETCA, a IPH
yBelH4YeHNH 00BEMa ero faBjieHre YMeHbIIaeTcd, eCIH Macca U TeMIe-
paTypa rasa oCTalTCH HOCTOAHHBIMH.

Ilpu BarpeBAHWH T'a3a CKOPOCTh ABHMIKEHUS MOJEKYJI Ia3a yBeJIudu-
BAaeTCH, M YMCJIO0 YAAPOB MOJIEKYJ O CTEHKH cocyaa Bosdpactaer. CTeHKH
cocyna 6yAYT UCHBITHIBATE GOJIbINee [aBIeHUe.

3Havum, wem 6bllie memnepamypa za3a, mem dasreHue zasa Gonvule.

3axon ITackans raacur: faBJenne, IPOH3BOIHMOE HA JKHIKOCTh HIIH
ras, nepemaérca 6e3 U3AMeHeHHA B KaKAYI0 TOUKY KHIKOCTH HJIH rasa.

O6nacusercss oT0 Gonblned NOABMMKHOCTHIO MOJEKYJ rasa HIH
skupKocT. Eciu cixaTh ras, To B MeCTe IPHIJIOMKEHHA CHJIIBI MOJEKYIIbI
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yunorearcea. Biaarogaps GecrnopAmodHOMY ABHIKEHHIO YACTHIL OYEHb
OBICTPO ILIOTHOCTH I'a3a ONATH BLIPOBHAETCS, HO Oymer y:xe Goabime.
[IroTHOCTE ra3a NMpY CXKATHH BO3PACTAET.

Ecnn sanonHuTs Bogo# Mau asiMoM 1uap Ilackans, To npu BOBMra-
HUH IIOPIIHA AaBjeHue GyIeT NepefaBaThCAd OT BEPXHHX CJI0ER HHMK-
HUM. B peaynbrare dero 4acTh BOAbI OVAET BRITAJIKMBATHCA Uepes OT-
BEPCTHS B IIApe.

JlaBienye Ha OJHOM H TOM K€ YPOBHEe BHYTPH JKHIKOCTH — BeJIH-
uyHHa nocrosuHadA. Ho B saBucMMOCTH OT r1y0HHBI MOrPYKeHAA faBie-
Hue OylerT yBeIHYHBATLCH, TAK KAK YBEJIHUHBAETCHA CHJIA THKECTH
SKHAKOCTH.

9To faBJIeHHE MOKHO BEIYHCIUTE 110 (hopMy.Ie:

p_mE_oVe_pshg .
s s

Hasnenue xudxocmu zasucum om nNLOMHOCMU HudKocmu U 6bl-
comul cmonba #HudKocmu.

CornacHo 3axony Ilackans moBepXHOCTH OJHOPOAHOMN JKHUAKOCTH B
CcOoODIIAIOIMXCA COCYAaX YCTaHaBJIHBAETCS Ha OZHOM yposHe. Ecau B
coobIaoniuecs CocyAbl HAJHUTHI KHAKOCTH DA3HBEIX IIOTHOCTEH, TO
BBICOTHI BTHX JKHJKOCTE Oy Iy T pa3THYHEL.

Bakon ITackana Hameén cBoé NpHMeHeHHe B M'MJAPABIHYECKHX Ma-
IIMHAX: THAPABIMYECKHUI Ipecc, I'HIApPABIMYECKHIl JOMKpAT, IHIpaB-
JHYecCKHH TOpMO3 U T.X.

Boagymuas ofosouka, KOTOpad OKpyKaeT 3eMJ0, Ha3bIBAETCA aT-
mocepoii. Jlasrenue, Kotopoe cosfgaér armochepa, mepegaéTcsa IO
BCEM HalpaBJeHusaM 6es usMeneHnus. B peayasTaTe Yero Bce Tesia, Ha-
XonAuIHecH Ha BGMJ'IE. HCIBITEIBAIOT 9TO JaBJIeHHe, KOTOopoe IIOJYYHIIO
Ha3zBaHHe amMocgepHozo.

O cymiecTBOBAaHHMH aTMOC(EPHOrO AaBJIeHHA CBHAETEILCTBYET OILIT,
KoTophlit 6611 npoBeféH B 1654 rogy Orro 'epuke B r. Marnebypre: naa
AOKA3aTeNbCTBA CYILECTBOBAHUA aTMoc(epHOro gaBjeHHs ObII BHIKa-
YaH BO3AYX MEXIY ABYMS META/UIMYECKUMM MONYIIapHaAMH. ATMO-
cthepHOE HaB/IeHHe TaK CHABHO MX NPHMKAN0 APYr K APYry, 4To MX He
MOTJIH pa3heJUHUTE 8 nmap Jomaseii.

IMuneTka, apTOMaTHYECKAas MOUIKA JJIA ITHI, IPUGOp JUBEp, KOTO-
PBI COYIKUT AJA B3ATUS Npob pasjuyHBIX KULKOCTeH — BCé 9T0 IpH-
MepBI CYIIeCTBOBAHUA aTMOC(EePHOTO SaBIeHHs.

CymecTBoBaHHe BO3AYIIHON 000I0YKH MOXKHO 00BACHUTE CIEAVIO-
muM o6pasoM: MOJIEKY LI BO3AYXa HAXO/[ATCA B HeNIpepLIBHOM H Gecrio-
PANOYHOM JBUIKEHUH, C OZHON CTOPOHEI, & ¢ APYroil — HA HUX JAeiCTBY-
eT CHJIA THAMKEeCTH. IIos'romy OHH Heé IOKHIAI0T 3EMJ'IIO, HO M HEe magarmoT
Ha Heé. [InoTHOCTE BO3AyXa GRICTPO YMEHBIIAETCH ¢ BhIcOTOM. I"'paHuEl
aTmocdepsl He onpegesneHsl. Tak Kak IJIOTHOCTL BO3AYXAa He MOCTOAH-
Ha, paccyMTaTh aTMocdepHoe JaBieHue o popMyse AN BeIMHCIEHUA
IMaBJIeHUA KUAKocTeil Henb3si. Briepenle maMepuTh aTrMocdepHoOe IaB-
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JeHue YAANOChE HTANLSHCKOMY ydyéHoMmy Toppuduennu. OH B3AN CTEeK-
JISTHHYIO TPYOKY, 3ANIaASTHHYIO C OJJHOT'O KOHIIA, W 3ATI0JIHAJ €€ DTYTLIO.
Barem TpyGKY IepeBepHYIN U ONYCTHIH B COCY
¢ pTyThio. YacTh PTYTH BBUINJIACE, & YACTH OCTAJIACH
B Tpybke (pmc. 6.1 ). Toppuuennam Tax oOBACHAN
cBoif onbIT: aTMocdepa JaBUT HA MOBEPXHOCTb PTY-
Tn B yamke. Cornaceo saxony Ilackansa Ha aToM e
VpoBHe B TpyOKe HaB/ieHHEe TOYHO TAKOe JKe, Kak
JnaBnerue atMocdepsl. 3HAYHUT, AaBieHNE B TpyDke

= co3aéTes PTYTHBIM cTOJIGOM, T.K. HAJ PTYTHIO B
/ BepxHell yacTH TpyOKH HeT BO3AYXA.
Z Hamepus BricoTy cTonba pTyTH B TpyOKe, MOXK-
Puc. 6.1. HO PACCUMTATEL aTMocgepHoe JaBleHne,

3a enuHHLY aTMocdepHOro JaBleHHS NPHHUMAKIT 1 MM. pT. CT.
1 mmM. pr. cT.=133,3 Ila.

s uameperus arMocd)epHOro AaBJIeHUs cyllecTByeT npubop, Ko-
TOPBIi HadelBaeTcHA GapoMeTp-aHEPOU.

Ilng uaMepeHUs AaBIeHUI OTIIMYHBIX OT ATMOC(EPHOTO MCIONL3Y-
IOT YKHUIKOCTHERIE H METALIHYeCKNe MAHOMETDEL.

Ecnu BHYTPE MHIKOCTY HJIH ra3a NOMECTHTh KaKoe-HEOY AL Temo, To
HAa Hero Toxke OyaeT OKa3bIBATECHA JaBJIeHHE.

PaccMoTpHM cocyj ¢ BOJOM, B KOTOPBIH IO~
MEeCTHM TeNo, HMerlnee (opMy mapajieilenu-
nexa (puc.6.2).

Cnnbl, KoTophle [eilcTByIOT Ha OOKOBBIE
CTeHKH Teja, OYAYyT YpaBHOBEIIMBATEH , T.K. Ha
OJIHOM YPOBHE 5TH CHJILI PABHEI COIIACHO 3aKO0-
ny Ilackansa 1 HanpaeJeHBl B PasHble CTOPOHBI,
Cunpl, KoTopble JAeHCTBYIOT Ha BEPXHIOK H

Puc. 6.2. HIKHIOI TPaHb, pasHkle (cM. puc.6.2).
Cuna F, cospaércs cronbom »xupxoctn h, a cura F, — cronbom

sunkoceTy h,. Tak Kak faBnenue mepejgaércs 6es H3MEHEHNA B KAMIYIO
TOYUKY HMHUIKOCTH HJIH rasa, TO HA HHXXHIOK IpaHb ﬁy,ue'r OKAa3BIBATE

neficreue cuna F, .

Pesynerupyromas cuna, AeHCTBYIONaA Ha MOTPYIKEHHOE B KM~
KOCTb TeJiO, paBHa F = F‘z -'F; .

Top xeficTBreM 9TOH CHIIBI TEI0 HAYHHACT ABUTATHCS BBEPX, MI0ITO-
MY 3Ta CHJIa NOJNYVYUHJIA HAZBaAHHE BBIT&HHHBEIOH.‘[GFI cuael, Paccunraem
aTY CHNY:

F,=P,s,=p,8h,s. F, = B8, =p, gh;s.
F=p, gs(h,~h)=p, ghs,
rjae nNpoH3BefeHyue hs — ecTh 00BEM MIIOTrpy eHHOI'o TeJla, a IpouaBene-

Hue p,V — aro macca sKuAKoCTH B 06’bEMe NOTPYIKEHHOTO TeJa.
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CreqoBaTeIbHO, BHITAJKHBAIONIAA CHJIA PABHA Becy KMIKOCTH B
oGBéMe MOrpy’KemHOro B Heé Texa.

F_}N =mg=P,.

Britankusaomas cuja HanpasjleHa B CTOPOHY, IIPOTHBOIIOJIOMXKHYIO
CHJIe TAMKECTH. DTo YPBeD:KAeHHe cIpaBelInBo u Jud razos. Ilox peit-
CTBHEM BBITAJKHBAIONIEIl CHJALI BO3AYIIHBIE IApbl MOJHUMAIOTCH
BBepx. B sKUAKOETAX BCe Tesa Jerde. BeITATKHMBAIOIIYIO CHIIY €IIé Ha-
3LIBAIOT APXMMe/0BO CHJIOH, B UeCcTh JpeBHEIPeYecKoro yuéHoro Ap-
XHMMea, KOTOPLI paccuuTal eé 3HaAUeHNe:

F,=pgV.

ApXUMeoBa CUJIa 3ABUCHT OT MJIOTHOCTH YXHAKOCTH W 00BbEMa mo-
IDY3KEHHOTO B Heé Tea.

CoOoTHOIIIEHWe CUIIRI THKECTH H ADXHUMeL0BOI CHIIBI YIUTHIBAIOT DA
kopabrecrpoennn. HaMmensas o0pEM NIaBaTeILHOTO MY3BIPs, pkiba Mo-
JKeT MeHATh I'TY0OHHY CBOEro morpyskeHud. [[71a BO3NyXONMIaBAHUA HC-
MOJNB3YIOT BO3AYINHLIE MAPKL. X HANIOTHAIOT HATPETHIM BO3LYXOM HJIH
ra3oM, UMEIUM [JIOTHOCTh MEHLIIE, YeM BO3AYX.

2. HaGmogenHa paziIMuHAIX CIOCOGOR MONyIeHHT MHIYKI[MOH-
Horo Toxa. IlocranoBka KaueCTBeHHBIX ONBITOB IO H3MeHeHHIO Be-
JIMYMHBL H HANPABJIEHUA HHAYKIHOHHOTO TOKA.

Hasa evtnonnenus amoil pabomsl nompebyomea Muiiuamnepmemp,
noaocos8oll mazHum u coedunumenbvible nposoda.

Cobepém snexTpuyeckyio mens (puc.6.3). By-
JIeM BJBHTATH [I0JIOCOBOM MATrHHT B KaTymky. [Ipn
YBeJIHYeHHH MargHuTHOI'O NOTOKAa Yepes IJIoUjaasb,
OrPAHHYEHHYI KOHTYPOM KATYIIKH, MHJJIHAM-
nepMerp (GUKCHPYeT NoABJEHHEe cUILI Toka. Ecan
BBIIBHTAThL IIOJIOCOBOM MATHHUT W3 KATYHIKH, TO
MHJITHAAMIEDMETD TaKkKe (PHKCHpyeT HOABIeHHe
CHJEI TOKA, HO IPDYTOT0 HAIDABJICHH .

9to ssaenue ObLI0 OTKPLITO B 183] r. anrinuiicKuM Y‘IBHHM M. da-
pajeed I DTOIYYIJI0 HA3BAHHE ABJIEHHA 3Jre1~:'rpoma-.mm'mon HMHAVKI[HHE.
BHaquHe HHAYKIOHOHHOINO TOKAa 3aBHCHT OT CROPOCTH M3MEeHEeHUA Mar-
HHTHOI'O IOTOKA. ¢

Hnst 9T0il jleMOHCTpAUH HYXHO OLICTPO M Me[JeHHO BIBUTATE H
BEIJIBHIATE MAI'HHT.

Yem 605&“&8 cropocmb uaueueuuu MAZHUMHOZ20 NOMOKA -&epea
nnowads, 02paAnULeHIY0 Konmypomn, mem 6onvuwe snavenue undyx-
yuu.

3. 3amaua na pac4yér MexXaHHYeCcKoH paGoThl,

BoaaywHei¥ amel, macca kotoporo 500 r, nogHUMaeTca ¢ NOCTOAHHOW
CKOpPOCTbIO NOTOKaMM Bo3fyxa Ha sbicoty 80 m. Onpegenure paboTy cunbl,
nogHaswei 3mes. YckopeHue cBoBOAHOIO NafeHWa NPUHATL pasHbimM 10 M /¢
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Hano: Pemenne:
m =500r=0,5kr | Mexauuueckas pabora onpegesnsgerca no ¢opmy-

h=80mMm ne: A = Fscos a. Bygem cuurarts, 4To HanpasJe-
g=10m/c" HHME CHJIBI CO CTOPOHBI BO3AYIIIHOIO [OTOKA M Ha-
A-7 7 IIpaBJIeHHe NepeMellenns cosnajaioT (puc. 6.4),

Torpa o = 0, u cregoBaTensHo cos 0= 1.
A=Fs.,A=0,5xr-80m- 10 m/c’ = 400 .
OTser: A =400 JIx.

| Pt 5

_.-———-—-l. -»--u-n-l

.

Puc. 6.4.
BHJIET No 7

1. PaGora cuawl. KunmernHueckas u NmoTeHIHaAIBHAA JHEePIHdA.
3axon coxXpanenmnsa MeXaHHYeCKOo JHepruu.

Mexanuyeckas paboTa CoBepIIAETCH TOr[a, KOIa Ha TENO AeicTBY-
eT cHJIa, a TeJio coBepinaeT nepeMelenue. CoBepinaemMas IpH 3TOM Me-
xaHnyecKkas pabora onpegensercs 1o hopMyie

A=F35cosa,

rie F — BeKTOp CHMABI, § — BEKTOp IepeMelIeHHs, 0. — YTOJ MEeKLY
BEKTOPOM CHJEI H BEKTODPOM nepeMernenns (puc. 7.1).
3a eguHUIY paboTsl npuHUMAaOT pabory, coBepmérnyo cunoit 1 H
ga nyTa B 1 M. Takyio efuHALY HasbiBaroT mkoyiaem ([Ix).
1x=1H1mMm.
B cnyuae, korga Ha TeJo AeiicTBYeT He O[HA, 4 HECKOJBLKO CHJI, TO
OepyT X paBHOJEHCTBYIONIVIO.

ITonmoxxkuTensHON cuHTAalOT paboTy CHJI, COHANIPABJIEHHLIX C IIepe-
MeIll[eHHeM Tejla, OTPHIATEeNLHOM — paGoTy cHJI, HAIPABJIEHHBIX IIPO-
THBOIIOJIOYKHO nepemeinenuio. Hanpumep, npu aAsmkeHnn noesjga pabo-
Ta CHJNBI TAM'H — I[IOJNOXXHTEJIEHa, a paﬁo'ra CHJIBI TPEHHA — OTpHIA-
TensHa (puc. 7.2).

R o - .
F %]
. i
o da
e

o | Pl 0 = ez aods i

Puec. 7.1 Puec. 7.2

e}

y
1>
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PaccMoTpum nmpocTeiinMii caydai, Korjga BeKTOPEI CHJIBI ¥ IlepeMe-
[IeHNs HATIPABJIEHBI IO OJHOI NpPAMOI B OAHY ¥ TY ke cropory. Torga
[NPOEKIMH CHJIBI, VCKOPEHHA U CKOPOCTH OYAYT pPaBHBI MOAYJIAM 3THX
BEKTOPOB.

A=Fs, tak kak a =0,cos 0=1.

Cornacso Bropomy 3akoHy HeloToHA

F=ma.

IlepeMeresue M CKOPOCTh TeJa IIPH IIOCTOAHHO AeHCTBYIOMed Ha
HEro cHJjie CBA3aHEI COOTHOIIEHUEM
v; —v!

2a

ITogcTaBus 8TH BRIpaXXeHUA B hopMyay A = Fs, nonyuum

8=

2 2 2 2
U=V _mu, mu;
2a 2 2

ITonosuny npousgedenus maccyl mena Ha Keadpam ezo ckopocmu
Ha3bl8A0M KuHemuieckoil anepzueii £,

Pa6oma cunvl (unu pasnodeiicmeyioujell cusl) pasHa u3mMeHeHUO
KUHemu4ecKoll aHepzuu mena. Imo ymeepycderie HA3LLEAIOM meope-
MOil 0 KUHemUu1ecKoll IHepzuu mena:

A=E, -E,
KuHernyeckas 9HePrus HMeeT TY ke eIHHHIY H3MePeHHd, UTO U
pabora, T.e. Lxoyias ([Ix).

A=ma

Y W3 TeopeMbl 0 KUHETUYECKON DHEPIUU CIEAYET, YTO
hif---Q@ A KUHemu1ecKas IHepzui — QuU3aUvecKas elUdUHA, Xa-
1 paxmepusyowan dsuxcyweecs meno. Mismenenue sroit
BeJIMYHUHBI DABHO paboTe CHIIBI, IPHJIOKEHHON K Tely.

Teopema 0 KHHETHYECKOH DHEPIHH, IO3BOJAIIAA BhI-
YHCIHUTE paboTy CHIBI, CIpaBefJINBa JJA JIOOBIX CHII,
NPHUIOMKEHHLIX K ABHKYIIEMYCS TEeay.

Puc. 7.3 Beruucum paboTy CHIIBI TAMKECTH IIPH CBODOJHOM IIa-

mennu (puc. 7.3).

TIpn HeOONBIINX PACCTOAHHUAX OT IOBEPXHOCTH 3€MIH CHJA THMKe-
CTH IIOCTOSAHHA M 110 MOJAYJI0 paBHA mg.

ITycte Tesno Maccoit m cBoBOAHO NajfaeT ¢ BLICOTEI R, OTHOCHTEILHO
yposua IT = 0 po BeicoTs! h, (puc. 7.3). B sTom cnyuae HanmpasieHusA
CHJIBI TAKECTH U [epeMellleHNA COBIaNaioT ¥ paboTa CHJIEI TAMKECTH

A=mg(h, —h,)=mgh,—mgh,, A=—~(mgh, —mgh,).

Beauvuny mgh nasviéarom nomeHyuaibHol IHepzueill mena, nod-
HAMO20 Ha ébtcomy h Had 6vlOpaAHHbIM HYNEEbLM YPOBHEM:

A=—~E,-E,).
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3HaK MHHYC Nepej M3MeHeHHeM NOTeHHanbHOM SHepIUH O3HaYaeT,
uTo, KOrjga paboTa CHIBI TAMKECTH MOJOKHTeNbHAa, HNOTEHIUaJNbHAA
3HEepPrus Tejla yMeHblIaeTcH, ¥ Hao6opoT.

Teno obnagaer HOTeHIMANBLHON DHEPrHAeil, IOTOMY YTO OHO B3aHMO-
IeiicTByer ¢ 3eMneil, MO3TOMY MOTEHIHANLHYI0 SHEPIHUI0 HA3BIBAIOT
elle sHeprueil B3auMOJeHCTBHA. .

Paccmorpum paboty cuiasl yrpy-
l_ﬂ/\/\/\/\/\/\/\/\*” FOCTH — CHJILI, BO3HMKAIOIIEH mpu

L Xy JIethopMaruy Tena (Ipy»KUHEI).
i ""_ _:W Ha pmuc. 7.4, a npy»xuHa B Hefe-
GopMHpoBaHHOM cocTosHuH. Ecnu
b X2 TNPYKUHY CAaTh, TO BOSHUKAET CHJIa

Bl = Wﬂ YIIpYyrocTH, HanpaBjeHHasd BJIEBO, H

OpU JBMIKEHHM CHJIA YIIPYTOCTH
o copepmaer pabory (puc. 7.4, 0).

Puc. 7.4 Ilepemenienne KOHIA TPYKUHBI
DABHO PA3HOCTH KOODAMHAT KOHIIA IPYKUHEI (X, — x,). Tak Kak MOAYIb
CHJIBI YIIPYTOCTH H3MEHSeTCHA, TO [ANA BBEIYHCIEHHA paboThl BO3LMEM
cpejiHee 3HAYEHWE CUIIBI YIPYTOCTH:

kx, +kx x, +x
A=F (x,~%,), F,=—1—2-p1 "3,
2 2
X +x kx® Rzt
A=pL_=2 1 2 B 2’
(x,—-x,)= 2 5

Benuuuny kx’/2 HasbIBAIOT MOTEHIMATLHON 8HeprHeH yOpyro ge-

thopMupoBaHHOIO Tea
A=HE . —F.

PaGoma cunbt ynpyzocmu pagna uameHeHUI0 NOMEHYUAILHOLL JHep-
zuu ynpyzo deopMuposarozo nend, 634momy ¢ NPOMUBONOLONHbLM
IHAKOM.

Pabora cuibl yOpyrocTH U CHJILI THXKECTH HE 3aBHCHT 0T (DOPMEI
TPAeKTOPHH, a NpPH 3aMKHYTOH TpaekTopHu pafoTa STHX CHJ paBHA
HyJa0. B 3aMKHYTOM cHcTeMe Teja IpH BaanmojeiicTBHH MoryTt obia-
IaTh KaAK KHHETHUYECKOI DHeprmeil, TAK W NOTEHOHAJBHONW, NpPHUYEM
BO3MOXKHO 3TH DHEPIrMH HM3MeHAKTCHA ¢ TeueHHeM BpemeHu. Ilycth B
KAKOI TO MOMEHT BpeMeHM [MoTeHIHalbHaA W KUHeTHUecKas DHepTruH
cucremer Tes1 E | m E |, a noTeHIUAaIbHAS W KUHETHYECKAs 9HEPIUH
CHCTEMBI 9THX e TeJl 4epes Kaxoif To IPOMEesKYTOK BpeMeny £, n E ,.
PaGoTa cuabl THMKECTH M CHJIBI YIIPYTOCTH PABHA B3ATOMY C IPOTHBOIIO-
JIOXKHBIM 3HAKOM U3MEHEHHIO MOTeHIHATbHOM 9HEPIUH TeJI CUCTEMbI!

A= =B
C apyroif cTOPOHEI, COTJIACHO TeOpEMe 0 KHHeTHYeCcKO# 3HepTruu, 9Ta
sike paboTa paBHA M3MEHEHHI0 KMHETHYeCKO0i 9Hepruu:
A=E,—-E,.
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IIpupaBHseM IIpaBLle YACTH YPABHEHHI:
Etz e En b _(Epz i Epl)'
H3 amozo ypasnenus 6udno, ¥mo KuHemu4eckas U nomeHyuaivHas
9Hepzus 6 pesyabmante gsaumodeiicmeus u deuNceHUs Mes USMeHAeMC

mar, wmo yeejiuxenue 00HOlU U3 HUX PABHO YMeHbUeHUlo dpyzoil. Imo
3HAMUM, YMO0 cyMMa dHepzuil oboux 8udos 0cMmaémcea Heu3sMeHHOolL:
Byt E =B R

B nesoil vacmu ypaereHus NOAHAA SHEPZUL Mes cucmeMbl 68 00U
MOMeHmM 6peMeHU, 6 Npasoil wacmu — nOAHas IHepzus 8 Apyzoil mo-
Menm épemenu. B amom cocmoum 3aK0H COXPAHEHUL 3HepZULL.

IMonnan Mexanuueckan JNeprusa aamxuy'roi'l CHCTEeMBI TeJI, BSaAHMO-
MeliCTEYIONMX CIUIaM¥M TATOTEHWs WJIH CHJIAMH YIIPYTOCTH, OCTaércs
HeN3MeHHOMH IpH JM00BIX ABHKEeHHAX CHCTEeMEI.

B niobom mexanusme npoucxodum npeepauwierue 0dnozo euda anep-
zuu 6 dpyezoil. H3-3a Heu3bencnvlx nomeps sHepzulL, 6bl36AHHLLY npexcde
acezo pabomoil cul mperHus, noie3nds paboma meivlle 3amparennoil,
noamomy Koapuuyuenm nonesnozo Jdelicmeus Mexanuama ecezda
MeHbuLe eQUHUYbL, €20 PACCYUMbBIEAION NO PopMy.ne

n="u.100%.

1aTp

2, Hzmepenne yMeHBIIEHHsS TeMIIePATYPHI TopsJeil BOJBI HIM
VBEJIMYEeHHSA TEMIEPATYPHl X0J0HONH BOABI IPH eé CMeINHBAHMH C
XO0JIOXHOMH (ropadeil), pacyéT KOJINIECTBA TEILIOTHI, KOTOPOE OTXAET
ropsuas BoAa (MoJaydaeT X0JOXHAA BOJA).

Jlns BeIMONHEHNS 3Tol paboThl HeobxoAMMEI TPUGOPLEI U MaTepHa-
JBI: KAJIOPUMETP, M3MEeDHTENbHBIN IMIUHAD (MEeH3ypKa), TepMOMETp,
CTaKaH ¢ ropAYel BOJ0ii, CTAKAH C X0JIOJHON BOJOM.

Hansém 100 r ropsadgeil BoAbI B KaJOPHMETD, npegnapnrenmo uame-
pus eé Temepartypy (Z,,).

Hanrém 100 r xononnoﬁ BOJBI B KaJOPMMETD, TAKI)KE IIpeaBapH-
TeJIbHO U3MepHB eé Temneparypy (t,,.).

OcTopo:KHO MOMEITNBASA, M3MEPHM TEMIIePATYPY CMEITaHHON BOJLI, (£ ).

Jenaem BBIBOJ, 4TO TeMIlepaTypa ropsded BOAbl YMEHBIIHJACH, &
TeMIIePATYPA XOJI0JHOM BOJ(bl YBEJIHYNIACE.

PaccunraeM KoiudecTBO TEIJIOTHI, OTHAAHHOE ropAYel BOJoil, U Ko-
JIMYECTBO TEIJIOTHI, IOJIYy4YeHHOe X0JI0AHOH BOAo#H, o (hopMymam:

Q. .=cm(t, —t),Q, =cm(t, —1.)
rge m — 0,1kr, ¢ — y/le/bHas TEIJIOEMKOCTb BOJIbI, paBHas 4200 ﬂ}‘:C :
KT

IIpu pacuérax cKopee BCEro KOJMUYECTBO TEILTOTHI, OTJAHHOE Iopf-
ueil Bojol, okasxkeTcs GoakIne, YeM KOJUYECTBO TENJIOTHI, NOJIyYeHHOe
XOJIOAHON BOJOH. DTO MOXKHO 00'bACHATE TEM, YTO YACTH TEIJIa VIILIA Ha
HATPEeBAHHE KAJOPUMETDA M OKPYIKAIOIIEH Cpejibl.
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3. 3agaua Ha pacuéT 3apsAga, NpolIegUIero Yepes NPOBO HHE.

KaKDB KONHW4ecTeo 3ne|(‘rpw-rec1'aa npoTekaer 4Yepes 3/IeKTpHYeCcKylo nam-
ny, ecnu oHa bbina siodeHa Ha 20 MUH, a B NOABOAALLMX NPOBOAAX CHNA TOKA
6bina 2 A?

Hano: Pemrenue:
t=20mun =1200c | KoruuecTBo BdieKTpHYeCTBa, IIPOTEKILIEro
I=2A Yepe3 3MEeKTPHYECKYI0 JaMOy OUOpelellNM II0
qg—1? cdopmyne: ¢ =It. @ =2 A+ 1200c = 2400 K.
Orser: 2400 K.
BHJIET N: 8

1. Mexanwueckue kojeGamus. MexaHWdyecKHe BOJHEL 3BYK.
Koxe6anus B npupoae u TeXHHKE.

A o KonebarensHEle [ABMIKEHHS [IMPOKO
a AAAAAAAAG E PACIpPOCTPAHEHRI B OKDYXKAIOIEH >KUSHH.
IIpumepamn KonebaHMI MOrYT CAYIKHTH:
a A A A AL 2 o E JIBMKEHHEe MafATHHKA YACOB, IOPIIHA B
JIBUraTejie BHYTPEHHEro CropaHusA, BATOHA
¥ WJIM MAIIMHEI HAa peccopax, Kadeieil, HIJkl

a i 4—3 E B IIBEITHOM MaIINHEe H T.J.

O Bece atm ABHXKEeHHA INOBTOPANTCA B

ﬂ . . E IIPOCTPAHCTBE C TEYEHHEM BpeMeHH.

ITpomescymox epemenu, iepe3 Komo-

D 'F;'np.i.'
% ¥ "ﬁ: yrry (> E poLil deuxcerue noemopsemcs, HaA3vleéam

nepuodonm xonebaruil.

il A
aMWWC v EfuHuna H3MepeHHA Iepuofa Kojeba-
Dk muit [T]=1c.
WM@_:_—? BoasMeM IIADHK C OTBEDCTHEM, HAje-
¢ ThIN HA TIAAKYIO CTATLHYIO CTPYHY M IpH-

9]
Wm—g KpeIUIeHHBIH K Opy)XHHEe (Apyroi KoHer
 —

U; KOTOpO# DpPHUKpPEINJieH K BePTHKAJIBHOMH

E. . C
%WMA@—E croiike). Illapux MokeT CBOGOJHO CHOJIB-
S

7 B Us SHUTH IO CTPYHE, T.€. CAJIBI TPEHHU#A HACTONB"
av%%wﬂna@_lg KO MAaJIbl, YTO HE OKAa3bIBAIOT CYIIECTBEHHO-
Puc. 8.1 ro BJIMAHUA Ha ero asuyxeHue. Korga ma-
puK HaxogutcA B Touxe O (puc. 8.1), mpy-
sKHMHA He Aed)opMHUpPOBAHA, IMO3TOMY HAKAKHWE CHJILI B FOPH30HTAIBHOM
HAIpaBJEHUHM Ha Hero He geiicTeyioT. Touka O — nosoxceHue pasrnosecus
wapura.
ITepemecTum mapuk B Touky B. [Ipy:xHMHA NIpH 3TOM pacTAHETCHA, H
B He#t BosHUKHeT cuna ynpyrocta F. ITo sakony I'yvka ara cuiia npomnop-
IHOHAJbHA CMeleHILI0 U HAIIpaBlIeHa IPOTHBOMOJIOXKHO eMy. 3HAYHAT,
[IPH CMEI[eHHH [IIAPDMKA BIPABO AelicTBYIOIas Ha HEro CHJIa HAalpaBie-
Ha BJEBO (¥ NOA0NCEHUIO DABHOBECUR).
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Eean ornyeTHTE MIAPHEK, TO 0] feiicTBHEM CHUNBI YIPYTOCTH OH HAY-
HEeT YCKOPEHHO nepemeniathes BIeBo (K Touke 0). Hanpagnenue cuibl
YIOPYTOCTH ¥ BRIBBAHHOIO €10 YCKOpeHHs Oy/JeT coBmafaTh ¢ HampaBJe-
HIeM CKOpPOCTH INapHKAa, HNO3TOMY II0 Mepe NpHOJIHMKeHMS IapuKa K
Touke O ero ckopocTh 6yeT Bce BpeMs BoadpacTaTsk. IIpw sTom cuna yo-
PYIOCTH ¢ YMeHbIIeHHeM AehopMalui NPYKAHLI 6yAeT YMeHbIIAThCH.
Hasecrro, 4yro mioboe Teno obragaer cBOHCTBOM COXPaHATE CBOIO CKO-
pPOCTE, €CJIM Ha Hero He JIEHCTBYIOT CHJILI HIH €CIU PABHOAEHCTBYIOAs
cni paBHa Hynio. [Toaromy, fo#iis 10 DONOMKEHNA PABHOBECHS, I'/i€ CHIIA
VIPYIOCTH CTAaHET PABHA HYJIO, IIAPMK He OCTAHOBHUTCHA, a OyxeT mpo-
JOJHCATE JBHTATECSA BJIEBO.

ITpu ero asmxenuu ot Touku O K Touke A npyxuna 6yaer coxu-
MaThcsi. B Heil cHOBa BOZHHMKHET CHJA YIPYIOCTH, KOTOpAas U 6 amoMm
caywae Oydem nanpasiena Kk noroxcenuio pagnoeecus. Ilockonbky cuia
VIPYrOCTH HaNpaBjeHA NPOTHB CKOPOCTH JABMIKEHHS IIADHKA, TO OHA
TOPMO3HUT €ro JABMKenne. B peayasraTe B TouKe A IIapuK OCTAHOBHTCH.
Cuna ynpyrocTu, Hanpasiennas k Touke O, 6yaer npofomxarts feficr-
BOBaTh, IIO9TOMY IIADHK BHOBb IPHJET B ABHIKEHHEe U Ha yuacTke AQ
ero cKopocTs GyIeT BO3pacTarTh.

Jemxenne mapuka ot Toukn O k Touke B cHOBa nIpuBeJeT K pacTs-
JKeHHIO NDYIKHHEL, BCIeJCTBHE Yero ondaTh BOZHHKHET CHJIa YIpyrocTH,
HANPABAEHHAA KK NONOHCEHUIO PABHOBECUA U 3aMeLJIA0IAA IBHIKeHHe
IMapHKa 0 NOJHO ero ocraHoBKH. Takum o6pasoM, IMADMK COBEPLINT
ofiHO nosnHOe Konebanue. Ilpw aTom 6 Kaxcdoii moyke ezo mpaexmopuu
(xpome mourxu O) na nezo 6ydem delicmsosamb cula ynpyzocmu npy-
HCUHBL, HANDABACHHAA K NOJONCEHIUIO PABHOBECUS.

Tlox peiicTereM cHIIBI, BO3BpAINaIONIel TEJIO B MOJOM¥EHNE DPaBHOBE-
CH#, TEIO0 MOXKET coBepIuaTh Kojebanus kak 661 camo no cebe. Ilepso-
HAYAJBHO 3Ta CHJIA BOSHHKIIA ﬁnam;[apa TOMY, YTO MBI COBEDIITHNJIH pa-
6GoTy IO pacTAKeHHI0 IIPYXKUHBI, COODIUINB €if HeKOTOPEIH 3amac sHep-
I'HH. 3a cYeT 9TOi 9HePI'uy ¥ IPOMCXOAMIN KonebaHus.

Konebanus, npoucxodauue morvko 6aaz00aps HavaibHoMy 3anacy
IHepzul, HA3LLEAIOM CE0B0THbIMU.

CrobogHO KoNefIoluecs Tejia BCerja B3an-
MOJEMCTBYIOT C IPYTHMH TeJaMH H BMecTe ¢ Hi-
MH 00pasyiT CHCTEMY TeJ, KOTOopas IOJy4dmia
HA3BaHHE KOJI&ﬁEmEJIbHOﬁ CUCMEMBL.

B paccmoTperHOM IIpHMepe B KoseBaTeIbHYIO
CHCTeMY BXOJAAT LIAPHMK, HIPYAHUHA ¥ BepTHKAIb-
Has CTOHKA, K KOTOpOll NpUKpPEILIeH JeBhIH Ko-
Hell Npy:XHHBI. B pesynesrare BaanmomeicTBHA
9THX TeJl H BO3ZHHMKAET CHJIa, BOSBPAIIIAOINAA IITa-

L I DPHK K TIOJIOXKEHHI0 PABHOBECHA.,
Puc. 8.2 Ha puc. 8.2 naobpakena KoneGaTensHas
cHCTeMa, COCTOAIAS M3 MAapHKa, HWTH, INTaTHBa 1 3eMnd (3eMusa Ha
PHUCYHKEe He TIoKasaHa). B jaHHOM ciiydyae IapHK coBepluaeT cBoboHbIe
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KonebaHua nof KelicTBHEM JBYX CHJI: CHIIBL THAMECTH 1 CHIIBI YIIPYTOCTH
HUATH. X paBHOAEHCTBYOIIaA HAIPABJIEHA K IIOJIOKE€HNI0 DPABHOBECHS.

Cucmembt meJt, Komopble cnocobHbL coGepuiams c80000Hbie Kolela-
HUA, HA3blLBAKOM KoJefameivHblMU CUCMEMAMU. ;

O0HO u3 0CcHOBHBLY O0WNX CE0IlCME B8Cex KONeOamelbHbLX CUCmeM
— B03HUKHOBEHIUE 8 HUX CUbL, 6036PALLGIOULEIL CUCMeMY 8 NONONCEHUE
Yycmoiliu6020 paéHoGecus.

KonebGaTenbHble CUCTEMBI — JOBOJIBHO IIMPOKOE MOHATHE, IIpHMe-
HHMOE K pasHooOpasHBIM #ABJIeHUsIM. PaccMOTpeHHLIE HaMH Kojeba-
TeJbHEIE CHCTEMbI Ha3bIBal0T MaATHHKaMH. CyIiecTByeT HECKOJbKO
THIIOB MAATHHKOB: HUMAHbLLE, NPYNCUHHbBLE U T. .

B obwen caywae masmuuxom nasstéaiom meepdoe meno, coeep-
wawwee Konrebanus nod deiicmeuem NPUNONCEHHBLY CULL OKONO Henod-
BUNCHOTL MOYKU UL BOKPYZ OCU.

HaubGonvutee omiaoHeHue KoieOalouezoca mena om noNONceHUSR
pasHoéecus Hasvieaom amnaumydoll Korebanuil.

Qucno konebanuil 6 eQUHULY 8peMeHIL HA3bLBAIOM LACMOMOIL KoNe-
Ganuil:

1
[v]—;—li’u.

Ilepuop konebauuit T 1 yacTora KojebaHuil v CBA3AHEI CIeAYIOMIEH
3aBHCHMOCTHIO:

T= -]—' HIH V= l :
v T

Hacmomy ceo600nbix Koaebanuil Haviéaom cobcmeenHnoil wacmo-
moit kosrefamenbHoll cucmembl.

Cocmoanue KorebamenvHoll cucmemvt Ha JAHHbLL MOMEHM GpeMe-
HU Ha3bvlearom Qasoit Korebanuil.

SIS SIS S B 060l MOMEHT BpeMeHH CKO-
pOCTH MAaATHUKOB HANDPABJIEHHEI B
OPOTHBOIONOYKHEIE  CTOPOHBI. B
I9TOM ciy4dae KonebaHnA NPpOHCXOOAT
\ By ; B, B MPOTHBOUONOMNHBIX dasax, wnIH

ot P TrOBOPAT, YTO CYIIECTBYET C/ABHI IO
b, 7, dase (puc. 8.3).

Koneb6anua, rkomopble npoucxo-
dam nod deilicmeuem cunbl, NPonop-
YUOHAJLLHOU CMeWeHWI0 KoaeOrouweiica moYKy U HAnpasieHioil npo-
MUBONOJONCHO SFR.OMy cMeweHuo, Hassleawm ZQPMOHH‘!.ECKEMH KoJe-
OaHuaMIL.

Ilox peiicTemeM TaKoil CHJLI NPOMCXOAAT KojeDaHHA NPYRHUHHOIO
MAATHHEKA, [IODTOMY IIDH OlIpelleJIEHHBIX VCJIOBHAX OHH MOT'YT CIYVHHTE
OpHUMEpPOM TapMOHHUECKHX KoJefauunil (B 4aCTHOCTH, IIPH YCJIOBHH, UTO
Ha HUX He OKA3bIBAET 3aMETHOT'O BJHAHKWA CHJIa TDEHHH).

Aq

Puc. 8.3

37



BBIACHMM, 110 KAKOMY 3AKOHY MEHAETCH C TeUEeHHEM BPEMEHU Koop-
JHHaTa Konebomerocsa NPY>KHHHOrO MAATHUKA M KaK BBIMIALHT rpa-
(DK BTOH 3aBUCHMOCTH.

Ilpogenaem omeiT. B kauvecTse rpysa BO3h-
MeM Kakou-Hubyab HeOONbIION MACCHBHBIN co-
Cyl C MaJleHbKHM OTBEDCTHEM CHHU3Y (HAIpH-
Mep, BOPOHKY), & IOJ Hero MOJOKHM [IMHHYIO
6ymaxHyio neHTy. Cocyn ¢ npegBapUTeNbHO
HACHIAHHLIM B HEro ITECKOM (MJIH HAJTHTOR Kpa-
Poc. B4 cAIel JKUAKOCTRI0) IPHBOAAT B KonebaTensHoe

s Jneuscenue (puc. 8.4). Ecnu nenTy nepememaTs ¢
MOCTOAHHOH CKOPOCTHIO B HAaUpaBJIEHHH, NePHeHANKYIAPHOM IIJIOCKO-
cTi xonebaHu#, To Ha Hell ocTaHeTCs BOMHOOOpa3HASA JJOPOYKKA M3 IIec-
Ka, Ka)kJaf TOYKAa KOTOPOi COOTBETCTBYET NOJIOMKEeHHI0 KoJehmomero-
cHA rpysa B TOT MOMEHT, KOrJla OH Ipoxojgusa Hajg Heit. HaubBonbmue or-
KJIOHEHHUS I'DY34a 0T NOoJIoXKeHHs PABHOBeCHA B 06e CTOPOHEI OfNHAKOBEI
110 MOAYJIIO ¥ PABHEI amnaumyde xonebanuil A.

Ecau zpaguk 3asucumocmu kKoopdumamb. Om 6pemeHlU KAKO020-
HUOydy mena npedcmaesnsem coboil cunycoudy (kKocunycoudy), m.e.
ecaiu KoopduHama MeHAemcsa o 6pemMereMm No 3AKOHY CUHYCa (KOCUHY-
ca), mo g amom cayiae 2o8opam, Ymo u Koopouramda, . camo meno co-
sepuLalom 2apMoHULecKUe KoNleOaHU .

Mamepuanvhyio mouky, KoneGRIOWYIOCA HA He UIMEHAOUEMCA CO
8peMeHeM PACCMOAHUL OMm MOYKW nodéeca, HA3bLeam mamemamuye-
CKUM MAAMHUKOM.

MaTeMaTH4eCcKHUI MAATHUK — 3TO MOJENIb; pealhHO TAKUX MasT-
HUKOB He GhIBaET. '

IIpakTnueckn konebanusa, GIU3KHEe K FADMOHHYECKHM, COBEPIIAET
TSAKeJNblil mapuK (HanpHMep, CTaJbHOI), NoABeIIeHHBIH Ha Jerkoi u
MaJOpacTAMKUMOHA HHUTH, JJIMHA KOTOpoH 3HauuTeJsHO Oonbime gua-
MeTpa 3TOro IMapuKa, IPH MAJIOH AMINMHATY/(e I MAJIOM TPeHHUH.

IIpn coBepIeHHN TeJIOM rApMOHHYECKHX K0Je0aHMHi He TOJBKO ero
KOODJAMHATA, HO M TAKWe BEIMYUHBI, KAK CHJA, YCKOPEeHUEe, CKOPOCTh,
TOXKEe U3MEeHATCA 0 3aK0HY CHHYCA HJIM KOCHHYCAa.

KonebarennHoe aBuskeHne BOJIM3HM cpeJHEro TOJOMKEHUA TeJla HAH-
fosiee 61M3K0 K PABHOMEPHOMY ABHXKEHHIO, a BOJIM3M KpaWHWX MOJO-
JKeHHUH CHIBHO OTIHYAeTCHA OT PABHOMEDHOI'O ABMMKEHHA.

Yro e KacaeTcs CKOPOCTH, TO OHA, HA060POT, B KpaliHMX MOJIOMKe-
HHAX paBHA HYJIIO, & IPK IPOXOXKAEHUH TeJIOM NOJOKEeHU S DABHOBECHA
JocturaeT HanGonbIero sHa4YeHA .

IIns nroboro nmpoMeskyTOYHOTO IOJOXKeHUA Kosebaromierocs Tesa
CyMMa HOTeHIHAalbHON ¥ KMHeTHYeCcKOH 9Hepruii mocToAHHAA BeJIUYH-
Ha, pABHAA NEPBOHAYANLHOMY 3amacy NOTeHIMANLHOM SHEPrUM KoJe-
DaTenLHON CHCTEMBI:

kx? & mv’ kA’ B muv %

2 2 2 2
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i OTy sHeprumo coobmjaioT cHcTeMme,
Korga s3agamwT KOJ‘IE!ﬁa‘TEJ'IBHOB JBHIKe-
uue. Eciu 661 ipy ABMKEeHUN He GBLIO
HHKAKHX II0TEeph, TO KojgebaHHsA co-
Bepmannck Obl KaK YroAHO [HOJIIro ¢
nocrosgHHoN amrmurynoii. Ho peanbro
IIOTEPH PHEPIHU CYLIECTBYIOT BCET/ia H
pPACXOAYIOTCH HA [PEOJOJIEHHe CHI
TpeHHA H COIIPpOTHBJIEHHUA, T.e. co
BpeMeHeM MexaHWYecKasl SHepTrUsf [MoCTeNeHHO MepexoJuT BO BHYTpPeH-
HI0I0 DHepruio. BesegeTsne sToro kKoeGaHua saTyxator (puc. 8.5).

TIpu 5TOM yMeHBIIAETCS AMILTHTYAA, HO COXPAHAETCSH NePHOJ KoJe-

DaHmit:
[m l
T=2n|—, T=2‘.IIJ:.
k g

Yrobbl kosnebaHus GLITH IOCTOAHHBI 10 aMm-
IINTY/e, HeoDX0AUMO 3HEPTHIO, PACXOAyeMyio Ha
NIpeooNe s TPEHUA M CONPOTHBIEHHE, TIOCTOAH-
HO MOMNOJHATL 3a cyeT paboThl BBIHY KAaloLeil
cunsl, Takue xonefanus HA3bLEAIOM 6bLHYNCOEH-

/\ HbiMmu. Beiny:kiennsie Konefanusa — He3aTyXaro-
[He.

% Ecau uacrora BBIHYKZAIONIEH CHIBI paBHA

@y yacToTe co0CTBEHHBIX KoaebaHHil, TO aMIIATYAA

Puc. 8.6 BRIHYK/IEHHBIX KoJeGaHHH gocTHTaeT HaubOIb-

nrero sHadeHus. B aToM 3akijiodaercs sABJIEHHEe, KOTOPOE HA3BIBAIOT
pesonancoxm (puc. 8.6).

Pezonanc urpaer 6oJaLIIYIO POJL B CAMBIX Pa3HOOODA3HEIX ABIEHH-
AX, IPHYEeM B OfHUX — [0JEe3HYIOo, B Ipyrux — Bpegauywo. Ero Heobxo-
MO YUWTHIBATH, B YACTHOCTH, B TeX CIYHYaAX, KOrJa ¢ HOMOLIbI0 HAH-
MeHbIIIell TepHofAHYecKol CHIBI HY)KHO ITOJIyYHTE ONpefie/leHHbli pas-
MaX BRIHYKIEHHBIX Kojebamuit. Hanpumep, Taxensit A3b1K 60JBIIOTO
KOJIOKOJIA MOKHO PAaCKauaTh, AeHCTBYA CpaBHHTENbHO Heboisnoil cu-
7oit ¢ wacToroii, pasHoil cobeTBenHOI TacTore A3bika. Ho MBI He joc-
THTHEM KeJAaeMOoro peayibTaTa, BeiCTBYA He B pe3oHaHC, [a’ke NpH-
KaafbIBadg 60aLIOYIO CHITY.

ITpumepamu BpejHOro IMPOABJEHMA pE30HAHCA MOTYT CIYXHTH
CAHUIIKOM CHIRHOE pacKadyMBaHUe JKeJNe3HoJOpOHtHOTO BaroHa IpH
cy4aifHOM COBIAJEHHY ero cobeTBeHHOM YacTOTH KonebaHU#A Ha pec-
copax ¢ 4YacTOTOMH yJapoB KoJlec Ha CTHIKAX PEbCOB, CHIBHOE PACKAYH-
BaHHe MapoxXoJ0B HA BOTHAaAX M MHOI'HMe Ipyrue ABJIeHHA.

Ecnan B3ATEH JJHHHYIO NPYXHHY, IMOJBECUTH € HA HHUTHAX H yAapHUTh
pPYKoOii o ee MesoMy KoH1y (puc. 8.7, a), To oT yapa HECKOJILKO BUTKOB
IIPpYyAHHBL CﬁJIPI3HT‘CH, BO3HHKHET CcHJIa YyIpyrocrTH, Iom jIEﬁCTBHeM KOTO-
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poil 3TH BHTKHM HAYMHAIOT PACXOANTLECH. BUTKH, MMHYA [0OJI0OKEHNE PaB-
HOBecHs, BYAYT MPOJOJIKATE PACXOAUTHCSA. B pesynbraTe B 5TOM MecTe
NpyKuHELI 06pasyercs y»Ke HEKOTopoe paspexkenne (puc. 8.7, 6). Ecian mo
KOHILY TIPYXXKUHBI DUTMUUHO YAAPATH DYKOH, TO DU KaykJIOM yiape BUT-
Ku 6yayT cOnmkarecs, obpasys CrylieHHMs, ¥ OTXOAWThL APYTI OT ApYyra,
obpasys paspexenusa. Takum o6pa3oM, BUTKH DPYXKHHBI OYAYT KoJe-
6aThCs BO3JIE CBOETO MOJOMKEHUS PABHOBECHA. DTH KoJiefaHUA IoCTelneH-
HO IepejafyTca OT BUTKa K BUTKY B0JL Bcel npy»xuHs! (puc. 8.7, 8).

8
Puc. 8.7.

OT ee neBOro KOHNA K IPABOMY PACIDOCTPAHAETCHA 803MYULEHUE, T.€.
H3MeHeHWe HEeKOTOPRIX (HM3MYecKUX BeJHMYHH, XapaKTepHUIYIOIMHUX CO-
cTosHMe cpefbl. B faHHOM ciiydae 3TO BO3MYIEHHE HpelCTaBIAET CO-
6oi1 maMeHeHMe C TeYeHHeM BpeMeHM CHJBI YIPYroCTH B NPYKHHE, yC-
KOPEeHHA H CKOPOCTH ABMKeHHA KONeOII0IUXCcA BUTKOB, HX CMeIl[eHUusA
oT IIOJIO)IR.EHHS PaBHOBECHA.

Bosmyujenusa, pacnpocmpaHawwuecs 6 npocmpancmaee, yoariacs
om Mecmda Ux 803HUKHOBEHUA, HA3bLBAWOM S0JHAMLU.

B jpanHOM omnpefeNeHHMHM pedk MAET O TaK Ha3BIBAEMBIX Oezyujux
eonnax. OcHOBHOe ob1gee cBoiicTBO Gerymux BoJiH 1060 NpUpoas! 3a-
KJIw4yaeTcd B TOM, 4YTO OHH, PAcClIPOCTPAHEAACE B IIDOCTPAHCTEE, NIeDEHO~
CHAT DHEpPruio, HalpuMep, Kojebmoniuecss BUTKH NPYKUHLI 061a1a10T
sHeprueii. BzauMonelicTByd ¢ cocefTHUMH BUTKaMHM, OHHM IepefaloT UM
YacTh CBOEH sHepruu, 61arogapsa 4eMy BIOJE NPYKHHBI pACHPOCTDAHA-
eTcsa MexaHHYeckKoe Boamymienue (gedopmanus), T.e. obpasyerca Ge-
ryijasa BOJIHA. HO IIpH 3TOM Ra?ﬁ,il'b'ff:l BHTOK NPYHHHBI xkonebneTcda oKo-
JI0 CBOETro MOJIOKEHUs PABHOBECHS, U BCA NPYKHUHA OCTAETCH Ha IEePBO-
Ha4YaJIEHOM M_IGCTE.

Taxum o6pasom, 6 Oezyuyeil 601He npoucxodum nepenoc nepzuu 0es
nepeHoca seujecmasda.

Vnpyzue 6onnb. — 3mo Mexanuveckue 603MYyUjeHUs, pacnpocmpa-
Hawwuecs 6 ynpyzoil cpede. Hanpumep, eciau no KakoMmy-HHOyAL Me-
TANNHYECKOMY Telly yIapHMTsE MOJOTKOM, TO B HEM BO3HHKHET yHIpyrasa
BOJIHA.

Boanbt, 6 Komopulx kojiebanus npoucxodam 600,b HANPABIEHUA
pacnpocmpaneHus 60JLHbL, HA3bl8AOM NPodonbHbLMUL.
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KpoMe npofonsHBIX BOJH CYIIECTBYIOT H nonepeymble 80Hbl. Boab-
MeM ANMUHHBIA pe3aMHOBRIN mHYp (puc. 8.8, a), ofHH KOHEI KOTOpPOro
3aKperJeH.

N
N S
a o
Puc. 8.8

Ilpyroii koHel mpuBefeM B KonebaTeabHOe IBHKEHNE B BEPTHKAE-
Hoit miockocTH. Bnarozaps cunaM ynpyrocTd, BOZHHKAKIIIMM B IIHY-
pe, Konebanusa 6yAyT pacupocTpaHATHECA BAOJL ITHYpa. B HeM BO3HH-
KaloT BOJHLI (pHc. 8.8, §), npuyeM KonebaHUA YaCTHI IIHypa IIPOHCX0-
JIAT NepNeHIHKYIAPHO HAIPAaBIeHHIO PACIPOCTPaHeHU s BOJIH.

Bonust, 6 komopbLx Kolebanus npoucxodam nepnenduKynipno Ha-
npasnenulo ux pacnpocmpatenus, Ha3vl6aOMca nonepeyHbLmMuU.

JBu:xeHMe YaCTHIL CPefikl, B KOTOpOI 00pa3yloTcs KaKk monepedyHEIe,
Tak ® IPOAOJBHLIE BOJHBI, MOHO HAIIAAHO IPOJEMOHCTPHUPOBATE C
TMOMOIIBI0 BONHOBOM MammuHE! (puc. 8.9).

o
o oo onn
00000
a 0
Puc. 8.9
Ha puc. 8.9, @ noxkasana nonepeuHasi BoJiHa, a Ha puc, 8.9, 6 —

OpPOXOJILHASA.

H3BeCTHO, HTO YOPYTHe CHJBI IPH CABUIe CJI0EB BOZHHKAKT TOJBKO
B TBEpPABIX Tenax. B MUAKOCTAX M rasax cMeykHble cioH cBobGojgHO
CKOJNB3AT APYT IO ApYyry 6e3 noABIeHUs NPOTHBOAEHCTBYIOIIUX YIOpY-
rax cuia. Pas HeT ynpyrux cui, To m obpasoBaHHWEe YOPYTHMX BOIH B
JKUJKOCTAX M rasax HeBoamoxkHo. IToatoMy ynpyzue nonepewnble 80
HbL MO2YM PACNPOCMPAHAMBCA MOALKO 8 meepdblx menax.

Ilpn cyxaTin u paspe)keHuH (T.e. IPpU U3MEeHEHUHN 06'heMa YIACTKOB
TeJla) YOpyryde CHJILI BOZHHKAIOT KAK B TBEPABIX TejaX, TAK H B dKHJIKO-
crsax #u raszax. IlosTomy ynpyrue npojOoJibHEIE BOJHBEI MOTYT DAaCIIDO-
cTpaHATECH B M1000i cpeje — TBepHo, JKHIKOM 1 rasoobpaszHoii.

Paccmoanue mexncdy 6nuxcaiiwumu dpyz k dpyzy moukamu, Koreod-
Aouumucs 8 00UHaK08bLY a3ax, HAILLEawm OAUHOU 60NHbL:

A=vT, unu L= 2
v
rjie U — CKOPOCTh BOJHBI, T — TepuoJ BOJTHEL.
MopMynbl cpaBeJJNBLL KAK [J# MOMNEePeIHRIX, TAK U JJIA [IPOLOJIEL-
HEIX BOJIH.
Konebniomuecs Tea MOTYT ABIATLCS UCTOYHUKAMY 3BYKOB.
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TFonoca niofeit, yaaps! rpomMa Bo BPeMSA TpoO3bI, My3blKa, HIYM BeT-
pa... — BCe 9TO 3ByKH. PaccMOTpUM, KAK YCTPOEH KaMepTOH.
T'I On npejpcrasaser cofoil M3OrHYTREINT MeTaJ-
il JHYECKHIH cTep)KeHDb Ha HOKKe. B gaHHOM Ciiy-
Yae KaMepTOH VKpelljleH Ha pe30oHATOPHOM
samuke (pnc.8.10). Eciun mo xameprony yia-
PHUTH MOJOTOYKOM, OH 3as3Byuur. Konebanus
BeTBel KaMmepToHa HesameTHbl., Ho mx MomHO
00HADY)KHTEL, €CJH K 3BYYAIleMy KAMEPTOHY MOAHECTH MAJEHBKHII
HnojBeleHHbIN Ha HUTH mapuk (Hanpumep, 6YCHHKY WU MYTOBUIY).
ITapuk 6yaeT nepHOANUECKH OTCKAKHUBATL, UYTO CBH/IETENLCTBYET O KO-
nebaHuAX BeTBeil KaMepToHA.

)

Konebannusa ssyuauiero kaMepToHa MOK-
HO HabaogaTh HHBIM criocoboM. Insa aroro K
OIHOI BETBU KAMEPTOHA IPHKPEIIHM HIoJ-
Ky ¥ ObICTpO HpOBEfieM ee OCTpHEM II0 3a-
KOMYEHHON CTeKIAHHON niaacTuHKe. Ecau
KaMepTOH He 3Bytal, Ha IJIACTHHKE YBUIUM
npamyo auuuio (puc. 8.11, a). 3pyuamumit
JKe KaMepTOH OCTABJAET Ha MUIACTHHKE CJe[
B BHJIE BOJNHHCTON auHnn (puc. 8.11, 6).

OxgeOo nmonnoe kKoneGaHUe COOTBETCTBYET OJMHOMY BRICTYIY M OJHOH
BHauHe 3T0i anunu (puc. 8.11, 8).

JIupnsa, nsobpakennasa Ha pucyHke 8.11, 6, ouens 6JH3Ka K CHUHY-
congie. Takum 06pazom, MOYKHO CYUTATE, UTO KAXK/JAA BETBE 3BYyUAIIero
KAMePTOHA COBEPINAeT rapMOHNYeCKHe KonebaHud.

PasnuuHble ONBITE! CBHIETENLCTBYIOT O TOM, YTO JHOG0H MCTOUHHK
3ByKa 06a3aTenbHO KoseOnercsa (XOTA uallle BCero sTH KonebaHHA He-
3aMeTHRI [4 riasa). Haupumep, 3ByKH roxocos Jaojeil # MHOMMX #H-
BOTHEIX BO3HHMKAIOT B peayjbTaTe KojaebaHW# HUX T'OJOCOBHIX CBA3OK,
3BYYAHUE JYXOBBIX MY3BIKATLHLIX HHCTPYMEHTOB, 3BYK CHPEHEI, CBUCT
BETPA, PACKATHI rpoMa 06yciioBiIeHb! KoNefaHUAMHE Macc BO3LYXA.

Ho paneko He BCcAKoe KoneGiioLleecs TeJO ABAAETCH HCTOYHHKOM
3Byka. Hanpumep, He mM3jgaeT 3ByKa koyebmiomiuiics rpyswk, IojBe-
HIeHHBIH HA HUTH MW npy:xuHe. MccnefoBaHuA MMOKA3aNMu, 4TO Yeso-
BEYECKOE YX0 CIOocoDHO BOCIPHHUMATEL K4K 3BYK MeXaHWYECKUe KoJje-
fanusa Tena, npoucxogsmue ¢ yacroroit or 20 go 20 000 I'm. IToatomy
koJebaHusA, HaCTOTHI KOTOPBIX HAXOAATCA B DTOM JMAanasoHe, HA3LIBa-
IOT 36y KO6bLMU.

Mexannueckue xoaebanus, yactora Koropsix npessimaer 20 000 I,
HA3LIBAIOT Y LbMpPa3sykossvimiL, a Konebanus ¢ vacroramu Menee 20 I'm —
unppaseykoesvimu. Cregyer OTMETHTh, YTO YKA3aHHBIE TPDAHUIILI 3BYKO-
BOT'O AUANIA30HA YCJIOBHEI, TAK KAK 3aBHCAT OT BO3pACTa JIOAEH M MHIH-
BUAYANBHBIX ocobeHHOCTeH UX ciyxosoro anmnaparta. O6sI4HO ¢ BO3pac-
TOM BEepXHSS YACTOTHAsI IPAHMIIA BOCIPHHUMAEMEIX 3BYKOB 3HAUUTEh-
HO NOHMMKAETCA — HEKOTOPEIe MOKHIILIE JIIOMH MOTYT CJBIIIATE 3BYKH C
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yacToraMu, He npepsimaromumu 6000 I'm. Tern ke, HaoGopor, MoryT
BOCIPHHMMATE 3BYKH, YaCTOTa KOTOPEIX Heckonsko Gonsme 20 000 I'o.
Konebanusa, yacToTsl kotopsix Gonsme 20 000 I'm mam mensme 20 T,
CJIBIIIAT HEKOTODBIE }KUBOTHBIE.

OpHa M3 XapaKTEPHCTHK 3BYKa — BBLICOTA 3BYKa. Yem Gosbie uac-
ToTa KoslebaHMil MCTOYHHKA 3BYyKAa, TeM BhIIIE N3aBaeMblil UM 3BYK.

Mkr1 3HaeM, UTO BETBH KaMEpPTOHA COBEDINAIOT FapMoHMUecKHe (cH-
Hycongansable) konebanusa, Takum KonebaHHAM HpHCYINA TONLKO OJHA
CTpOro onpejeneHHas yacTora. I'apMoHnueckue KonebaHusa ABIAOTCH
caMbIM NPOCTBIM BHAOM KoJebaHHMi. 3ByK KaMepTOHa ABIAETCA YUC-
mbLM MOHOM.

Hucmolm MOHOM HA3ILLEBAIOM 36YK UCMOYHUKA, COBEPULAIOULEZ0 2aD-
MOHUMecKUe Konebanus 00Hoil vacmomabt.

3BYKH OT APYTIMX MCTOYHHWKOB (HampuMep, 3BYKH Das3NHYHEIX MYy-
3LIKAJBHBIX HMHCTPYMEHTOB, rojioca JNiofeidl, 8BYK CHpPEHBI H MHOI'He
Apyrue) npefcTapaAioT coboil COBOKYIHOCTE rapMOHHYECKHX Kojeba-
HHUIl pa3HBIX YACTOT, T.€. COBOKYIHOCTE YHCTEIX TOHOB. CaMyio HU3KYIO
(T.e. caMy10 MAJIYI0) YACTOTY TAKOTIO CJIOKHOI'O 3BYKA HA3BLIBAIOT OCHO6-
HOU wacmomoil, & COOTBETCTBYIOMIHNII ell 3BYK OIIpEeAeNeHHON BLICOTHI —
0CcHOBHBLM MOHOM (MHOTJAA €ro HA3LIBAIOT IIPOCTO mMoHOM ). Buicomy
CRONHCHO20 36YKa onpedensiom UMeHHO 8bLCONOLL €20 0CHOB8HO20 MOHA.
Bce ocTanbHBIE TOHBI CIOMHOTO 3BYKa HA3LIBAIOT obepmonamu. Yacro-
Thl Bcex 00epTOHOB LaHHOIO 3BYKA B IeJI0e YHUCJI0 pas 6oabiie YacTOThI
€ro OCHOBHOTO TOHA (II0BTOMY MX Ha3LIBAIOT TAKIKE GbICULLMU ZADMOHLL-
YeCKUMU MOHAMU ).

O6epToHEI ONpeReNAloT membp 3BYKa, T.e. TAKOE ero KauyecTBo, KO-
TOpOE IM03BOJAET HAM OTIHYATH 3BYKM OXHMX MCTOYHMKOB OT 3BYKOB
npyrux. Hanpumep, MBI IerKo OTIHYAEM 3BYK POSJIA OT 3BYKa CKPUII-
KH fa’ke B TOM cJydae, ecJIM 9TH 3BYKH MMEIT OZMHAKOBYIO BBICOTY,
T.e. OGHY H Ty <€ YacTOTy OCHOBHOro ToHa. OT/IHYHE K€ 9THX 3BYKOB
obycioBneHo pas3HbIiM HabopoMm 00epTOHOB (COBOKYIHOCTE 00epTOHOB
PasIHYHBEIX HCTOYHHKOB MOXET OTJHYATHECH KOJIHYEeCTBOM 00epTOHOE,
HX AMIUINTYIAMH, CABUIoM a3 MexXJy HUMH, COeKTDOM YacTOT).

Takum 06pas3om, 8bicoma 38yKa onpedensemes Yacmomoil ezo 0CHO8-
HO0Z0 MOHA: Hem GoNblUle Hacnmoma 0CHO8H020 MOHA, MmeM 8bLule 36YK.

TemGp 3BYKa ONpeAeAeTCA COBOKYIIHOCTLIO ero 06epToOHOB. 3BYK Xa-
pPaKTepH3yeTcsa IPOMKOCTHI0. I'DOMKOCTE 3BYKA 38BHCHT OT AMILIUTY/IbI
KoxnebaHui: yveM OoNbIIe aMILTATYIA KoJleDaHUH, TeM rpoM4ye 3BYK.

I'poMkocTs 3ByKa — 3TO CYOBEKTHMBHOE KAYECTBO CIYXOBOI'O OINY-
LIeHU s, TO3BOJAIOMIEe PACTIONATATh BCE 3BYKH IO IIKaJe OT THXHX MO
TPOMKHX.

B npakTHke POMKOCThL 3BYKA IPUHATO XADAKTEPHU30BATh YPOBHEM
rPOMKOCTH 3BYKa, H3MepAeMBIM B ()OMAX, & B HEKOTOPLIX CIyYadX B
benax uau deyubenax. Ilpm nMHMCTAHWUHM raseThsl, HAIPHAMEp, H3LaeTCH
3BYK rpoMiKocTsio ~ 20 xB.
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3BYK PACIpOCTPaHAETCHA BO BCEX YIPYTHUX TelaX — TBePABIX, XU~
KHX ¥ razoo0pasHBIX, HO He MOKET PACHPOCTPAHAThLCH B 0e3BO3/IYIITHOM
npocTpancTee, OT CBOMCTB cpelbl, B KOTOPOil pacnpocTpaHsAeTcs 3BYK,
3ABHCHT CKOpPOCTH 3ByKa, HaNpHMep, CKODOCThH 3BYKa B BO3AyXe
340 m/c, a Boge ~ 1500 m/c.

[TockogBKY 3BYK — 9TO BOJHA, CIIPABEATHUBEI (DOPMYIBI

u=f, v=£, v=VvA.
t 5

3BYK crnocofeH OTpaXaThCA OT OKPY’KalOIIUX IoBepxHocTel (Bos-
HHKHOBEHHE axa), a4 TakXe [HNOIIOIIATECS 3THMH MOBEPXHOCTAMH. Ha
CBOIICTBE 3BYKA OTPAXKATECSH OT IIAJKHX [I0BEPXHOCTEH OCHOBAHO Jeii-
cTBHe pynopa (pacummpsiomeiicsa Tpydsl). B pynope
BOJIHBI HEe DACCEMBAIOTCA BO BCe CTOPOHBI, a ofpa-
3YI0T Y3KOHATIDABJEHHBIH NYYOK, 34 CUYET Yero
MOIIIHOCTL 3BYKA YBeJIHUHBaeTCA.

Ecnm cobcTBeHHasi 4acToTa 3BYKOBBIX Kojeba-
HUil COBHANAET C YACTOTOH BBIHYXKAAIOIEN CHIIBI,
To HabmiofaeTcsa sABIeHHe pedoHaHca (puc. 8.12). B
IMOATBEPIKIEHHE 3HTOr0 MOKHO IIPOXEMOHCTPHUDO-
BATH ONIBIT.

BOBBMEM JABA KaMepPTOHA C OJHHAKOBBIMH CO&CTBEHHHMH HJacToTa-
MM, YKpelJeHHble HA PE30HATOPHBIX AIHKAX H YCTAHOBJIEHHBIE Ha
HEKOTOPOM PACCTOAHMU APYT OT Apyra. OfuH U3 KaMepPTOHOB IIPHBEAEM
B kosebanue. Yepes HeKOTOpoe BpeMs, IPUKOCHYBINNCH K HEMY PVKOIA,
ero saraymaroT. OfHaKko 3BYK enle casimmurca. Ero usgaer sropoil ka-
mepToH. Ecnu JOTPOHYTLCH H 10 HErO PYKOi, TO 3BYK MCYE3HET COBCEM.
A Tak Kak BTOpOH KaMepTOH HHKTO He Bo3Oy»KIaJ, TO IPHUXOAUM K BhI-
BOJY: KaMepToH BO30Y:K[eH 3BYKOBLIMH BOJHAMH, NPHIIERIIHMH K
HeMY OT [IepBOT0O KAMEPTOHA.

ECJIH H3IMEHHTEL YACTOTY KOHeﬁaHHﬁ BTOpOro KaMepToHa, IpHKpe-
IMB K HEMY KYCOYEK BOCKAa, TO OH He OyJeT oT3bIBAThCA Ha KojebaHusa
IIepBOTO KAMEPTOHA, T.€. 3BYKA OT Her'o MbI He YCIBIIIIHM.

Eciy OTKPBITE KPBIITIKY POANA U, HAMKAB HA NEeJAJb, FPOMKO IIPOU3BEe-
CTH 3BYK Kakoil-HHOYJbL BEICOTBI, TO POAJEL OT30BETCA 3BYKOM TAKOH ke
BhIcOThI. M3 Bcex cTpYH posAns 3a3BYYHUT TOJLKO OJHA CTPYHA, HACTDOEH-
Has HAa BBICOTY IPOHM3HECEHHOI'0 3BYKA, OCTAJIBHBIE CTPYHBI 3BYYATH He
Oynyt. PaccMoTpeHHOe sIBJIEHNE HA3BLIBAIOT 36Y/K06bLM DESOHAHCOM.

Teno, orapiBaiomeeca (pesoHupylouiee ) Ha 3BYK, HA3BIBAIOT pe3o-
Hamoponm. Beakoe Teno, cnocobHoe 3By4aTh, MOKeT OBITE PE30OHATODOM.

Korma xamepTon npupojgaTr B konebaHue, To coBepmaioT paboty,
T.e. KAMEPTOHY cooBIIaoT onpeleneHHsIi 3anac sHeprun. Boabysxpas
3BYKOBBIe KojebaHHs B BO3JyXe, KaMepToH pacxojyer sHepruio. C re-
YeHUEeM BPeMeHH 3amac 9HePTHH 3BYHAIlero KaMepToHa YMeHbIIAeTes,
VYMeHBIIAETCH H 'POMKOCTE 3BYKA.

H.‘!‘I.ﬂ VCHJIEHHA 3BYKA KAMEDTOHEI YacTO YCTAHABJHBAIOT HA TAK Ha-
3bIBAEMBIX PEeIOHAMOPHBIX AWUKAX ONpeneJIeHHBIX pasMepoB. ]]pH
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JBYYAHHH KaMepTOHAa B KOJ‘IEﬁ&HHE NPpUXOJHT cTonb BO3lYXa B ANLIHKE.
Iror cTonb KonebneTcs B pesoHaHc ¢ konebanusimu kameprora., Kamep-
TOH, cHabGKeHHEBI TaKNM AmuKoM (pesoEaTopoM), Hagaer Gojaee rpom-
KHif, HO MeHee JNHUTeJbHbIN 3BYK (110 3aKOHY COXPAHEHNA 9HCPTrHH).

B MysmKanpHBIX HHCTPYMEHTAX pOJL PE30HATODPOR BBINOJHSIOT
qyacTH MX Kopnycos. Hanpmmep, B ruTape, CKpHUNKe W APpyrux mono6-
HBIX UM CTPYHHBIX HECTPYMEHTAX PE30HATOPAMM CJIYIKAT JeKH.

Peszonarops! ciocobeTBYIOT YCHIIEHHIO 3BYKA, M3/JaBAEMOT'0 HHCTPY-
MEeHTAMH, H IPHIAIOT 3BYKY XapaKTepHYIO OKpacKy — Tembp, 0 KOTO-
pPOMY MOXKHO OTJIMYHTH 3ByYaHHE OJHOrC MHCTPYMEHTa OT Jpyroro.
Tem6p 3ByKa 3aBMCUT He TOJBKO OT (DOPMBI ¥ pa3Mepa pe3oHATOPA, HO H
OT TOI'0, M3 KAKOI'o JlepeBa OH H3roToBJIeH, M JHayXe€ OT COCTaBa JiaKa,
noxpeisamomero ero. Tembp onpesenseTcsa TaKMKe MATEPHAIOM, H3 KO-
TOPOro CAeJIaHA CTPYHA, U laye TeM, IIafKasa OHA W BUTAA.

HCTO‘{HHKOM roJioca JYeJIoBeKa ¥ MHOI'HX XHBOTHEIX ABIAKTCH I'O-
JIOCOBBIE CBA3KH — cBoeobpasusie cTpyHnbl. [log geiicTeM BO3AYIIHOM
CTPYH, MAYHIeil M3 Jerknx, rojocoBEIe CBASKH KONeOJI0TCA M M3JaioT
caabblif 3ByK. ITOT 3BYK, IPOXO/JA Yepes3 eCTeCTBeHHEIe PDe30HATOPLI —
ropTaHeE ¥ NONOCThH PTa, YCHIMBaeTcA W npuobperaer TOT MIM HHOM
TeMOp, CBOMCTBEHHEI roocy AagHoro yeaoseka. Ilo remOpy rosioca Mel
Y3HAeM 3HAKOMBIX HAM JIofell, He BHA HX.

Hemounuku 3eyxa, 4acmombl KOmopblx 00uHaKosbl U pazHocmb
gaz ux KonebaHuil He UIMEHACMCS €O 6PeMeHeM, HA3IbLBAIom Koze-
PEHMHBIMU.

Bonnwl, cosmaBaemMble KOrepeHTHRIMH HCTOYHMKAMH, HaKjaJblBa-
IOTCH JAPYT Ha Apyra, B pesyiabTaTe HYero NpoHcXoAMT nepepacipeneie-
HIe 3HEPruH E NOPOCTPAHCTEE. Ecnn B JAHHVI0O TOYKY HOpOCTpaHCTBa
BOJIHBI IPUXOAAT B OJNHAKOBLIX thazax (puc. 8.13), T.e. pazHocTh Xoaa
BOJH pABHA IEJIOMY YHCIY JUIHH BOJIH A, 2A, 3\ ¥ T.J., TO OHH YCHJIH-
BAIOT APYT Apyra (MAKCUMYM &aMIIHTYABI KoneGanuii — Hauboabuias
I'POMKOCTE).

Puc. 8.13, a Puc.8.13,6
Ecnu pasHoCcTs XOJa pABHA HEYETHOMY YHCIY HOJYBOJH
(%, 3%. 5%) , TO B J060i MOMEHT BpeMeHH BOJHEI GYLyT NpHXO-

AHUTH B TPOTHBOIOJIOMHBIX (hasax M racuThb APYr Apyra (MHHAMYM aMm-
IIATY B KonebaHuil, 3ByKa Her).

Aenenue cA0HeHUA 6 NPOCMPAHCIMES 60LH, NPU KOMOpom o0pasy-
emcsa nOCMOANHOe 60 épemeHU pacnpedenenue amnaumyd pe3yivimu-
pywux Korebanuil, nazvleaom unmepgeperyueil.
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2. HayuyeHnue CHJIBI TPEeHHH, ROZHHKAIOIEH NPH CKOJbKEHHH Je-
peBAHHOro Gpycka ¢ rpy3aMu DO FOPH3OHTAJIHHOH MOBEPXHOCTH.
IMocTaHOBKA KaYeCTBEHHBIX ONBITOB MO MCCIEAOBAHMIO 3ABHCHMO-
CTH CHJIBI TPEHH OT IJIOIAaAH CONPHKACAIOIIMXCHA MOBEPXHOCTEH 1
PoXa MoBepPXHOCTE.

JAnra evinonnenus amoii pabombl HYMHO o6opydoeaHue: Gunamo-
Memp, Hafop zpy3o6, depesannblil OPYCOK ¢ KPIOLKOM, WUPOKaAs depe-
BAHHAA TUHELKA. :

ﬁ“ 5 Ha pepeBAHHYI0O JIHHEHKY MOJI0MXHM

AR 6pycok (puc. 8.14.). 3anenus 6pycok guHa-

r——l MOMeTpoM, GPYCOK IpHUBeAeM B ABU:KeHUE

= e 10 fepeBAHHON JUHEeHKe ¢ HIOCTOAHHOM CKO-

B e F pocTeio. CHEMEM IOKaszaHMA TUHAMOMETPA.
mg IIpy paBHOMEDHOM HPSMOJHHEHOM JBH-
Puc. 8.14 SKeHAW CUJIA TPEHWUS YPABHOBELIMBAET CHILY

TSAMA, 4 CHJIA PeAKIIHH OIIODEI — CHIIY THXECTH.

F=uN,N =mg.

CnenorarensHo, F=umg.

F
Paccunraem KoahpUIINEeHT TPEHHA U =——0!.
mg

Ecnn 6pycok Bo BpeMs IepeMeleHHs ¢ HOCTOAHHON CKOPOCTRIO e~
peBOpaYMBATL Pa3HLIMH IDAHAMH K IIOBEPXHOCTH CKOJBMKEHUA, TO
IIPUXOAUM K BBIBOJY, UYTO KO3@puyuenm mpeHus He 3asucum om nJao-
wadu conpuKocHo8eHUs nogepxHocmell.

IIpn nepemernenun 6pycKa IO PA3IUTHOrO Pofia MOBEPXHOCTAM (Ae-
peBAHHAA JOCKA, IIOJ, IUIACTHKOBOE IIOKPBITHE cToJa) KoaddHIHeHT
TpEHHA MEHAETCH.

Koagpuyuenm mpenus zasucum om poda conpuxacaroujuxca no-
eepxHocmeil.

3. 3amaua Ha npuMeneHHe 3akona OMa Qs ygacTKa Nemu.

[Jee 3nekTpuueckure namnsl conpotuenedem 120 Om kaxkgan BkNOYEHDI B
ceTb HanpsxeHuem 240 B. Onpegenute cuny ToKa B KaXXAOW namne npu no-
cnepfoearenbHOM W NapannensHoM COeiMHEHHAX namn.

Hano: Pemrenne:
R,=1200m | IIpum mocrejgoBarensHOM coenmHennn tamm (puc. 8.15):
R,=1200m U U
U=240B RU=R,+R,,I=E;, I=mﬂ
L 240 B
=7 [=—— """~ -
120 Om +120 Om
Bl Sl |
IIpu napannenbHOM BKIOUYEeHHH JaMmi (puc. 8.16): —=—+—,
R, R, R,
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(cornmacuo sakony Oma)

Puc. 8.15 Puc. 8.16
Orser: 1 A, 4 A.

BHJIET N: 9

1. Moaem cTpoeHHsA ra3oR, JKHMKOCTeH H TBEpABIX Ter. Tenmosoe
ABMIKEHHE aTOMOB H MoJeKyJ1. Bpoynosckoe asuskenne u quddysus.

OfHH 13 OCHOBOTIONOKHHKOB 0 MOJIEKYJIAPHOM CTPOEHHH BEIleCTBa —
pycckuii yuenstit M.B. Jlomonocos. CorjlacHo ero Teopuu: éce mead co-
CMOAM U3 MONEKYN, MONEKYNbl HAXOOAMCA 6 NOCMOAHHOM O6UNCeHUL U
esaumodeiicmeyom mexcdy coboil.

XaoTuueckoe JBUKEHHE MOJEKYJ HA3BIBAIOT MennosbiM J6UNCeHU-
em. IHTEHCHMBHOCTEL TEIJIOBOIO JABHKEHHS BO3PACTAET ¢ YBEJIHUEHHEeM
TEeMIIepPATYPHI.

Mesxay MONEKYJNaMy CYILECTBYIOT CHJbI NPHTAMKEHUA M OTTAJIKH-
BaHus. CBOMCTBA BEIECTBA M €ro arperaTHoe COCTOAHME 3aBHCAT OT
TOTO, MTO JOMUHUDYET: CHILI DPUTAKEHHUS NIH TEILTOBOE JBHIKEeHE,

BemecTsa MOryT HaAXOAHTLCH B TPeX ArPeraTHLIX COCTOSHHSAX:
KHJIKOM, TBeDAOM U ra3oobpasHoM. B TBepAhIX Telax KOHLEHTDAIUsA
MOJIEKYJI BEICOKAaS W JOMHHHMDYIOIMIMUMY ABIAIOTCA CHJIBLI B3AUMOJEHCT-
pus. I[losromy TBepable Tena 00JaKa0T CBOMCTBOM COXPaHATE opMy H
o6meM. MoJekyabl TBEPALIX TEJ HAXOLATCA B IOCTOSHHOM JBHXKEHWH,
HO KaXK/Ias MOJIEKYJIa JIBVKETCA OKO0JI0 TTONI0KeHUs pABHOBECH A,

B scudkocmax KOHIEHTpaLMs MeHbIIe, 3HAYMT MEHbINE M CHJIBI
B3aHMO/I€IICTBHS, HOITOMY KHIKOCTh cOXpaHnsaeT o0beM, HO JerKo Me-
Haer (opmy. B zaszax cunbl B3aMMOJEHCTBHA COBCEM HEBEIHKH, TAK
KaK paccTOAHME MeXJy MOJeKyJlaMH ra3a B HECKOJBLKO JecATKOB pas
Gosibilie pa3MepoB CAMUX MOJIEKYJ, IO2TOMY I'a3 3aHMMAaeT Beck ITpefioc-
TABJICHHEIN eMy 00LeM.

O cTpoeHNH BellecTBA MO3BOJAIOT CYJAUTh HEKOTOpLIe ABJICHHUS H
OTIBITHI.

+ CransHO# IMApHK, KOTOPLIH cBOOOAHO NPOXOAMT B KOJBIO, IOCIe

HATPDEBAHHS B HEM 3aCTPEBAET.

« Ilpn HArpeBaHMH MKHJKOCTH YBeJIHUYHBAETCH €€ YPOBEHb.
+  Msau MOXHO CHKATE.

ITH ONBITEI O3BONAIOT CJEJATE BLIBOJA: BCE TENA COCTOAT U3 HACTHIL,

Me/1Y KOTODBIMH ecTh HpoMeXyTkH. Takme wacTHUIBI IOJYYHIA Ha-

aBaHue Moaexyn. Monexynst 00H020 U M02Z0 Hee 8eulecmea 00UHAKOBbL.
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Mosekynbl B CBOIO OYepenb TOXKe AeMHMbl. YacTHIlsl, U3 KOTOPHIX
COCTOAT MOJIEKYJIBI, HABLIBAIOT AMOMAMU, ATOMBI TOME NeTUMBI.

B IIOATBEPH IeHMEe TOr'0, YTO MOJIEKYJIBI ABHMYTCH, MOMHO IIDOBEC-
TH OIBIT: €CJIH B KOMHAaTY BHECTH CHJIBHO IaXHYIIlee BEIIeCTBO, TO Yepes
HEKOTOpOe BpeMs# ero 3arnax paclipocTpaHUTCHA 110 Beeit KomHaTte. Ecniu B
4aili go6aBUTH MOJIOKO, TO (a)ke He NepeMelIMBafA YKHMAKOCTH) depes
HEKOTOPOE BpeMs MOXKHO YBHAETE, YTO K HUIKOCTE CTAJIa OLHOPOTHOM.

Hawubosee HATASAIHBIM NOATBEDKAeHNEM GECIIOPALOYHOTO TEILIOBO-
ro JBMXEHHS aTOMOB M MOJIEKY] ABJNAeTcH OPOYHOBCKOE NBHIKEHHUE —
JABH)KEHHE MEeNKHUX YACTHI], B3BEeIIeHHKLIX B JKHUJIKOCTH WJIH rase. Bec-
NOPAROYHOE [IBHKEHHEe MEeJKHX TBEDABIX YAaCTHI[, HAXOLAMHXCA B
JKHAKOCTAX WM rasax, Broepsble obHapymun B 1827 r. anramiickmii
6oranuk P. Bpoyn npn nabaogenun B MUKpocKot. MoleKyabl 3KHIKO-
CTH MJIM rasa CTAJKHBAIOTCHA C TBEPAOM YACTHIEH M M3MeHSIOT HAIIPAB-
JIeHME U MOAYJIL CKOPOCTH eé ABMKeHus. YHucIo MoJeKy, VIapAoIHK
YacTHIY C Pas3iu4YHbIX CTODOH, M HAlpaBleHHEe IepefaBaeMoro MMH
HMIyIbca He IOCTOAHHBI BO BpeMeHH.

baxr cymecTBoBaEUA GPOYHOBCKOTO ABMMKEHUS CBHIETEIBCTBYET O

MOJIEKYJIIPHOM CTPOEHMHM BellecTBa M GecnopsagoYHOM ABMKeHHH MO-
JeKy. : .
BzaumHoe npoHuKHOBeHUe conpukacanwuxca éeuecma dpyz é dpy-
2a eécnedcmeue OecnopadouHozo GBUNCeHUS HACMUY 6eujecmed Ha3bl-
saom Ougpysueii. B rasax pubddysus IPOUCXOZUT OhICTpee, YeM B
muAKocTAX. OOBACHAETCA 9TO T€M, YTO PACCTOAHUE MEXIY MOJeKyia-
MH B rasax 60.1’1]:[!16, HeM B dMHIKOCTHAX. B TBEPABIX TeJlaX TOXe NpoHc-
xoauT guddysus, Ho Aas aToro Tpebyercs MHoro Bpemenu. Ilpu cnafike
MeTAIHYeCKHUX uagennit npoucxoxut auddysuna. Ha asnennu auddy-
3Msl OCHOBAHA 3aCONKa OBolieil, priObl, cana. Brnaromapa mpuddysnn
MOJIEKYJIBI BO3AYXAa [OIAJAI0T B BOAY.

0 TOM, UTO MOJIEKYJILI OTTAJTKHBAKTCA, TOBODHT TOT (bax'r, HTO CxKa-
TOE Tel0 CTPEeMHTCH PACIpAMUThECH (ynpyras gedopManus), a KHUI-
KOCTE TPYAHO CHATE.

3HaHUA 0 CTPOEHUH BEIECTBA MO3BOJISIOT HE TONLKO 00BACHATE hu-
3UYeCKHe SIBJIEHU, HO U YIIPaBIATh: HMH. SHASA CTPOEHHE Teja, MOM¥KHO
CO3JABATH HOBEIE BeIlleCTBa C YiKe 3aJalHBIMH CBOﬁCTBaMH, HallpuMep
IJIACTMACCA ¥ PE3UHA.

B 3ABUCHMOCTH OT YCJIOBPIﬁ OJHO U TO e BellecCTBO MOXXeT Haxo-
JHUTHCH B PASJIIHYHEIX COCTOAHMAX. B TBEDJIOM, .H{.H,H,KO_M HIHA raaooﬁpaa-
HOM. HarnsaHeiM OpUMepOM 3TOMY CIYKAT Jie[, BOJa ¥ BOJAAHOIN Hap.
STI‘I COCTOAHHWA HA3BIBAIOT azpezamubmu COCMOoAHUAMLL.

Hepexo,:[ BellecTBa U3 OJIHOI'O ArperaTHoOro COCTOSHHUSA B Jpyroe Im-
POKO MCHOJIL3VIOT B MIpaKTHKe. B MeTannyprum, HalpuMep, IJIABAT Me-
TAJJbI, 4TODBI MOJYUMUTHL M3 HUX CIUIABBI: YYIYH, CTalbk, OPOH3Y M JAD.
[Tap, nony4YeHHBI M3 BOABLI IPH ee HATPDEBAHMH, MCIIOJIB3YIOT Ha BJIeK-
TPOCTAHIIHAX B IIAPDOBEIX Typﬁnﬂax M A MHOTHX JPVIMX TeEXHHYECKHX
ue.nei‘fl. CiXMeHHBIMH Ir'a3zaMu IOJB3YIOTCH B XOJMOJHUIBEHBIX YCTAHOBKAX.
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B npupose u3MeHeHNe arperaTHLIX COCTOAHMI IIPOMCXOLUT B IMHPOKHX
macmrrabax. C noBepXHOCTH OKEAHOB, MOpPeii, 03ep ¥ PeK HCIapseTcs Boja,
a IIpH OXJIAXKJeHUH BoJsiHOrO napa obpasylorcs ofaka, poca, TYMaH WA
cuer. Pexky 1 03epa 3UMO# 3aMep3aioT, a BeCHOM CHer U JIef] TAIOT.

Monexyavt 0dH020 U MO20 KHce 8ewecmea 8 meepdom, HuUdKom u 2a3o-
06pa3nom cocmoaHUAX 00HU U me Jice, OHM HUYEeM He OTIUHAI0TCA ADYT OT
npyra. To HiM MHOe arperaTHOEe COCTOSHHIE BEI[eCTBA ONpelenaeTcs pac-
MOJOKEHUEM M XapaKTepoM JBIKeHUA | B3auMoeHCTBUA MOJIEKY .

B ragax npu atMoc)epHOM TABJEHUU PACCTOAHUSA MESKAY MOJEKY-
Jamu MHOro GoJbllle pasMepa CAMHUX MOJEKYJ, [MOSTOMY CHUJa NPUTH-
JKEHHA MOJeKyJ rasa mana. KumHeTHueckas SHeprusi MOJEKYJ rasa
BIOJIHE JOCTATOYHA, YTOOB! COBEPIINThL paBoTy IO IPEOJONEHHI0 CHJI
MOJIEKYIISIDHOT'O NpHTsAKeHuA. [JoaToMy, eciiu ra3y He MEMIAOT CTEHKHA
cocy/ia, ero MOJIEKY bl PasieTalTcs.

B uUAKOCTAX ¥ TBEPABIX TeNaX, MJIOTHOCTE KOTOPEIX BO MHOTO pa3
Gonblile IIOTHOCTH Tasda, MOJIEKYJIbl PACTIOJNOKeHB! OJIMKe APYT K APY-
ry. CpejiHssl KMHETHYECKAS DHEPIUS UX yiKe HeLOCTATOYHA JJA TOrO,
yTOo6LI COBEPIINTE paboTy [0 IPEOAOJEeHHI0 CUJI MOJEKYJIAPHOTO IpU-
rsxxeHudA. [loaToMy MOJEKYIBI B SKHIKOCTAX W 0COGEHHO B TBEpABIX
TeJax He MOTYT JaJeKo YAAIATLCA APYT OT ApyTa.

2. IToryyenne geiiCTBUTENHHOTO M300paskeHUs IpeaMeTa B CO-
Ouparomen xunze. [I[posepka npeqmooKeHUA: IPN MPHOIMKEHHT
npeaMera K coOMpalouei JHH3e Ha HEKOTOPOe PACCTOSIHHE ero
uéTKoe uzoOpaskeHHe yIaJAeTCA HAa TAKOe 2Ke PaCcCTOAHNe.

Jna seimonHeHns paboTel HeoOXOMMMBI: JTMH3a, NpeaMer, M3obpa-
sKeHHe KOTOpPOro IojydaeM (9leKTpHuecKasl JAMIIOUKA HA TOJACTABKe
MIHM 32)X)KEHHAA cBeya), DKpaH, HANDABAAIIAH JHHeHKa, H3MepH-
TeNbLHAS THHEHKA.

Pacronoskum npegMer nepej JHH30# Tak, 4To0Ll Ha 9KpaHe IOJIY-
YHJIOCH YETKOE YBeJIHUYEHHOEe Hsoﬁpameﬁne npegMeTa.

M5 mocTpoeHns M300paskeHus

A C
; AB nocTaToyHO HCIONIL30BATEH ABA
0 Foaps By yaobabIX ayda, pac 9.1. W3 Toukn
IR A nposenem npamyro AC mapan-

JNIeMhHO TJIABHONH ONTHYEeCKON OCH.
Ilocme mpenomieHHs JXyd TpoMAeT

yepes pasklil hokyc.
! Bropoit nyu nmpoxoguT uepes
Puc. 9.1 OITHYECKHH IEHTD JHH3BI. JTOT
_ Iyt He UBMEHUT CBOEro HaupasieHus. TouKa nepecevenus aTUX Jydeit
rnocJie NPOXoXKAeHUsT uepes TuHay Gyner usobpaskenuem Touxn A. Boc-
CTABHM [EPIEeHAHKYIAP K OOTHUYECKOH OCH, HOJyuYduM wuaobpajxceHHe

rouxky B. Coegnuaum usobparenns Touek A u B.

Wzobpamenue A B, monyuyunocs o6paTHEIM, TeHCTBUTENBHEIM, YBe-

JHYEeHHBIM.
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Jna raHHOrO cay4as clpaBeInBa hopMyJia:

Ecnan 6ymem npubamikarTh OpeiMeT K JHH3e, TO eé maobpakeHue
yaansercsa. MaMepeHHs NOKABBIBAIOT, YTO HACKOJLKO MBI HpUOIMKAEM
npeaMeT K JIUH3e, HACTONEKO ero n3obpakeHue YIaNgeTcs OT JHHBbL.

3. 3agayga Ha npuMeHeHHe 3aK0HA BCEMHPHOI0O TATOTEHH A,

[Oea kopabna Maccoit no 50 T kaxablii CTOAT Ha pelae Ha PaccToAHMM
1000 m opuH ot apyroro. Kakoea cuna nputskeHus mexxkay Humu? Ipaeutauu-

a2
OHHas NocTosHHaA pasHa 6,67 - 107" ﬂ_h_:.._ :

KT
Hano: Pemrenne:
m,=m,=501=>50000xkr. | Cuny npuTaKeHNd MeXAYy Kopal-
R=1000m™ JAMHU  HalAEM, NpUMEHAS B3aKOH

1 H -ME BCEMHPHOI'O TATOTEHHA:
G=6,67-10"

Kr

F—1?

H-m? 50000kr-50000kT
kr? 1000Mm -1000m

F=Gfi§;1‘2-w-ﬁ’=6,67-10-” ~0,17H.

Otger: F=0,17 H.
BHJET N: 10

1. Tennoroe pasmorecue. Temmeparypa. Hameperue Temmepa-
Typsl. CBA3B TeMIEPATYPEI CO CKOPOCTHIO XA0THYECKOI0 JBHKEHIA
MOJIEKYJIL.

B oxpy:KareM HaC MUpe IPOACXOAAT pasiudyHbIe (DU3HYECKHe B~
JIeHUs, KOTOpLIE CBA3aHBI C HArDEBAHHMEM M OoXJaxkueHueM tea. Eciam
CMeLIaTh TOPAUYI0 M XOJOAHYIO BOAY, TO [0 MCTEYEHHH HEKOTOPOTO
BpeMeHM ropsuas BOJa OCTHIHET, a XoJogHasi — Harpeercs. CreneHs
HATPETOCTH TeJl XapakTepusyeTcs memnepamypoil Ten. Temnepatypy
H3MepHAIT ¢ MOMOIILI0 TePMOMETPA U BhIpa)kaioT B rpajaycax Ilenscus
('C). Cmech BOABI cTaHeT OMMHAKOBOM TeMIepaTyphbl, TO €CTh HACTYIHT
TeIJIOBOe paBHOBECHE,

Ecnm nposabniofats asieHne Auddysun, HaIpUMep B JKUIKOCTAX,
IIPY Pa3IUYHBLIX TeMnepaTypax, To auddysus npu 6ojiee BEICOKOH TeM-
nepaType NpoMcxonuT 6sicTpee. JTO 03HAYAET, YTO CKOPOCTh JBHYKEHUA
MoJeKys Tem Gonbine, ueM Bhlile Temmeparypa. To ecTh amu dee usu-
YecKue GeAUNUHbL 63AUMHO c6A3anbl. OIHO M TO Ke BeIlleCcTBO, HAXO-
AACH B TEIJIOM WJIHM XOJOIHOM COCTOAHMH, OTJIMYAETCH JHINL TE€M, UTO
CKOPOCTH MOJIEKYJI PasHbIE.
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flBneHns, cBA3aHHBIE C HATDEBAHUEM MM OXJaKJeHHWEM Tesl ¢ u3-
MeHeHHeM TeMIIepaATYDhI, HA3RIBAIOTCA MeniosblMU.

Monexysbl, B3 KOTOPLIX COCTOAT Tela,

HaxXogATCA B HEIIPEepPBIBHOM Gecnopsmommu

neimxennn. Kacaas Molekyna IBHKeTCH

[I0 04YeHb CJI0KHOU TpaekTopun. IIpn cBoém

IBUKEHHH OHH CTAJKHBAIOTCA APYT C ApY-

TOM M CTeHKaMH cocyla (B KHIKOCTAX H

Puc. 10.1. rasax). B pesyneTaTe 9TOr0 OHM HM3MEHAIOT
HanpasjeHre ckopocTH (prc. 10.1).

Becnopadounoe dsuicerue wacmuy, u3 KOMOPbLX COCMOAMm meara,
HA3bLEAIOM MENLO6bIM JBUINEHUEM.

B rasax ® KHJIKOCTAX MOJEKYJNbI IEPEeMENIaloTCAd OTHOCUTENLHO
Apyr Apyra, cOBepIuaioT KojebaTelsHbIe M BpaljaTe/bHbIE ABHXKEHU.
B TBEpABIX Tenrax MOJIEKYJIBI K0JeBII0TCA OKOJIO CBOMX CPEXHHUX II0JIO-
JKeHHH paBHOBECHH. :

B TennoBoM ABHKEHMH YYACTBYIOT Bce MoJIeKyJel Tena. C uamene-
HHEM TeIJIOBOT0 ABHIKEHHWT MOJEKYJT M3MEHSEeTCHA COCTOAHHE TeJa.
OHO MOKeT HaXOAHThCA B TBEPAOM, HMAKOM HJIH rasoobpasHoM co-
croauuu. Hanpumep, OpH DOBHIIEHUM TEMIEPATYDHI JbAa, HAXOLA-
mierocsl H3HavajipHO Opu Temmeparype —10 'C, nénx marpesaercs, IpH
remneparype 0°C o nnasures, fanee oGpasoBaBIIasicsa U30 JbLA BOXA
HAIDEBAETCA M MOXKET IpeBpaTAThcA B map. C pocToM TeMIepaTyphl
CKOPOCTBH MOJIEKYJI YBeJIHYHBAaeTCA, TO €CTh YBeJMUHBAETCA HX KHHe-
THYECKAH dHEepTHA.

2. HaGmopenue neiicTBHTeLHLIX H300paskeHHI nmpegmMera, mo-
JIyYeHHBIX IPH oMoy cobuparomeit munu3sl. Ilocranoska kagecr-
BEHHBIX OIBITOR II0 HCCJIEJOBAHHIO 3aBMCHMOCTH pasMepoB usodpa-
KeHHA M PACCTOAHHA [I0 HEr0 0T PACCTOAHHA {0 MCTOITHHKA CBETa.

Hna Bemmonnenus paborsr HeoBXOAWMMEI: JNMH3a, IMpeaMer, usobpa-
JKeHHe KOTOpOro mojydaeM (aleKTpHYecKas JIaMIOYKA HA HOACTABKe
HJIF 3aXCKEHHAA cBeYa), 9KPaH, HalPABJIAOIIAA JTHHeHKa.

PacnonosxuM npegmer mepey JauH-

30¥ Tak, 4ToObI HA DKpaHe MOJIYYHIOCh

2F . B yéTKOe YBeJIuYeHHoe wu3obparkenue
IpeaMeTa.

Ias nocTpoeHnsa wu3o6pakeHHs

AB [OCTATOYHO MCIOJL30BATh [ABa

A yaob6ubIx gyda (puc. 10.2). M3 toukn

Puc. 10.2 A nposefem npamyio AC mapajirenb-

HO rJ1aBHOH onTHYeckod ocu. Ilocne nmpenomnesus nyd npoifier depeas

npaBbli hoKyc.

Bropoit nyu mpoxofuT uepes ONTHYECKHH IEHTD JUH3BI. JTOT Jyd
He H3MEHHT cBoero Hanpasiennd. Touka nmepeceyeHus 9THX Jydeil 1o-
clle MPOX0oXKAeHMs Yeped THH3Y Oyaer n3obpaskenuem toukn A. Bocecra-
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BUM NEPIeHANKYIID K ONTHYECKOMN OCH, TTONYUIMUM M306parkeHHe TOYKH
B. CoepnaumM naobpaxenns Touek A 1 B.

Haobpaskenue A B, nonyuniocs 06paTaeiM, AefiCcTBUTENLHBIM, VBe-
JTHYEHHBIM.

Ecnu 6ynem npubimskaTh mpegMeT K JHUH3e, TO eé maobpaskenne
YIANSAETCH M [P 9TOM YBEJINUHBAETCSH.

Korpa npegmer maxoguTea B hoxyce JHH3BI, H30OpakeHHe ncueaa-
er. I[Tocne nperoMaeHus Jy49u HAYT DApPAJIelbHBIM MYYKOM CBETa, UTO
claejyeT 1 U3 MOCTPOeHM A,

Ecnim npemmer ypanATe OT JHMH3BI, TO H3obpaskeHHe NpeaMeTa
YMeHBIaeTcsd, a B TOUKe ABOiHOro (hoKyca pazMephl IpeiMeTa B pas-
Mepb! H300paXkeHus pABHEIL.

TlocTpoenHe MO HO OCYIIECTBHTh TEMH ke YA0OHBIMM JYYaMu.

3. 3amaua Ha MpHMeHeHHe 3aKOHA COXPaHeHHA MeXaHHYecKo#n
SHePruu.

Onpepenwte ckopocTb Tena Ha BbicoTe 72 M, ecnu ero BpocKHnK BBepx co
ckopocTbio 20 M/c. Yckopenue csoboaHOro NapeHus NpUHATL pasHbiM 10 m/c,

Iano: Pemenue:
h=T2m BanumeM 3aK0oH COXpPAHEHHS MeXaHWYeCKOH sHep-

g=10m/c’ my;  mv’ ~
v, = 20 m/c THH: : = 3 +mgh , orciopa v =,/v;-2gh,

v—71 2
U=J400£;—2-10L:72M =162,
C C C

Orser: v =16 m/c.
BHJIET Nt 11

1. Bayrpennas sueprusa. PaGora u Tenyionepexauya Kak cmoco6s:
H3MeHEeHNA BHYTPeHHeH >HepruH Tejia. 3aKOH COXpPAaHeHHMS SHep-
I'HH B TEIIOBBIX NpoIeccax.

CymiecTByIOT [iBa BUJIA MEXaHWYECKON 5HepruM: NOTeHIMATLHAA W
KMHETHYEeCKAd.

ITomenyuanvholl Hasvléaom 3Hepzulo, Komopas onpedensemca
B83AUMHBLM NOLONCEHUEM 63auMOfelicmayWUX menr uru vacmeit odHo-
20 U mMozo Xe mena, HanpHUMep, NOTeHNHaNbHOI sHeprmeil obnagaror
KAMEHb, MOAHATLINA HAJl 3eMJIel, CHKATAS UK PACTAHYTAA OPYARMHA.

Kunneruueckoil sHeprueil obiafaoT JBHKYIIHMECHA TeJa: TEKyIas
BOfla, BeTep, KaTAIIMica May, JeTamana nynda. Kunemuyeckas anepzus
Jasucum om Maccol 6eu..wcyw;eeom meaa i om ezo ckopocmu.

IIpu B3auMoeiiCTBHN Teld OJHa SHEPIHs MOXKeT IepexoiHuThs B JIpy-
r'yio. an nmajgeHyH [mmrapa c HEKOTOD(}ﬁ BLICOTHI €I'0 OOTEHIIHAIBHAA DHED~
'HA YMeHBIIIaeTCcs, TAK KAaK IIap onycKaeTcd BCce HHMKe W HHKe. 3aTto
NOCTENeHHO YBeJHYHBACTCA KHHeTHUYECCKAA DHEPI'HA Iapa, TAK KaK Yee-
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JAHYUBAaeTCA ero ckopocts. IIpoucxoguT mpeppameHue MNOTEHIIHANILHON
JHEepPrUM Tejla B KHHeTHYeckyio. Ecin map yaapuicsi 0 CBHHIOBYIO ILTHTY
H OCTAHOBHJICH, TO KMHeTHUYeCKadA H NOTeHIHAJTbHAA JHEPTHH €TI0 OTHO-
CHTENBHO TIIMTHI B 3TOT MOMeHT OyayT paBHE! Hymo. OgHako wap u
nauma npu ydape depopmuposaice. Ecau usMmepuTs mocie yiapa TeM-
nepaTypy mapa H njiMTsel, TO 06Hapymnaae'rca, HUTO OHH HarpeiHch.

IIpu HarpeBanuy TeJa YBEIHUHBAETCH CPeAHASI CKOPOCTE JBHKECHU A
MOJIEKYJI, CJE[OBATENLHO, YBeJIHUHBAETCH UX CPeIHAA KHHETHYEeCcKasd
JHEpPrud. HpH JIECI]ODMBJLKH JKe TeJla M3MEeHAeTCA B3aHMHOE paciiojio-
HeHHe ero MoJIeKyJ, II09ToOMY H3MeHseTCcHd H HX IIOTeHIHALHAaA dHep-
rus. Takum obpaszoM, MexaHudeckas HEpPrus, KoTopoil obragan BHa-
yajie map, He ¥c4esJsia, OHA Nepelnia B 9HepPriuio MOJEeKYJI.

DHepruo (BUKEHUS M B3aNMOJEHCTBHA YACTHL, H3 KOTOPBIX CO-
CTOMT TeJIO, HASLIBAIOT BHYTPeHHEH dHeprueii rea.

Buympennaa anepzus meia he 3a6UcCUm HiL OM MexXaHuveckozo deu-
HCeHUA MeLd, HUL OM NOJONCCHUA INL020 MeSd OMHOCUMENbHO OpYZuUX me.

Kunernueckasa u NnoTeHIIHaANLHAA SHEepPIrHuH OJIHOﬁ MOJIEKYJBI OY€HE
MaJksl, TAK Kax MaJjla Macca MOJIeKYJIbI. HO MOJIEeKYJ B TeJie OUYeHb MHO-
ro, IO9TOMY BHYTPEHHAA 9HEPIUs Teja, PABHAS CYyMMe 9Hepruii Bcex
MOJIEKYJI, JOCTATOYHO BEJIMKA.

BuyTpeHnusasa sHeprus Tena He ABIAETCH KaK0i-TO MOCTOAHHON Be-
JIAYHAHON: Yy OJHOrO M TOTO JKe Tejla OHa MOXKeT MamenArscd. Ilpu no-
8blUleHUL meMnepamypsvl BHYMPEeHHAR IHeP2UA meaa Ysesuiusaemca,
TaK KaK YBeJUIHBAETCS CPeIHASA CKOPOCTh.

BayTpeHHIO0 9HEPruio Tejia MOYKHO H3MEHHTHL ABYMA crocobamm:
IyTeM coBeplleHNs paboTsl K TenIonepegayeit,

Hamenenye BHYTpeHHeH SHEPIHH TEJ4 34 CUET coBepIIeHus paboTel
MOYKHO IPOAEMOHCTPHPOBATH Ha onsiTe (puc. 11.1).

B romkocTeHnuyio naTyHHYH TpPYOKY HalbéM HeMHOro sdupa H
OJI0THO 3aKpoeM npobroit, O6oBRéM TpyOKy BepéBKoit u 6ygem GuicTpo
JBUTATH €€ TO B OHY CTOPOHY, TO B APYTYIO.

Yepes HexoTOpoe BpeMs 3(hHp 3aKHUIMT M AP BRITOJKHET NPOGKY.
ITOT ONLIT NOKA3LIBAET, YTO BHYTPEHHAA dHePrusa ahupa yBeJIHYHIIACE,
TAK KAK OH HATDeJCH U Jake 3aKumes. Veeruyenue 6Hympentell anep-
2ul npous3owWLno 3a ciem pafomsl, COBEPIIEHHON NPH HATHPAHUM TPYO-
KH BEpEeBKOM.

Q

/2

Pume. 11.1
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Tena BHarpeBalOTCsA TakKy<e NPH yAapax, pasrmbammm m crubasHmu,
Boobime npu gedopmanuu. Bo Becex sTHX clydasx 3a cueT COBEPIIEHHOMN
pﬁﬁOThI YBeIHYHBAETCA BHYTDECHHAA JHEPI'HA TeJl.

Ecnn »xe paboTy coBepiiaeT caMo TeJO, TO €ro BHYTPeHHAS 9HEPIrus
YyMeHBIIaeTcs. JTO MOXHO HAabBII0AATE Ha claeayioineM onslte (puc.11.2).

Yepes cnenuanlbHOe OTBEPCTHE B COCYJ HAKAYHMBAIOT BO3JYX, B KO-
TOPOM COJAEPIKUTCH BOAAHOM map. Yepes HeKOTOpoe BpeMs Npobka BbI-
CHaKHBaeT H3 cocyjua. B TOT MOMEHT, Korja HpOﬁl{ﬂ. BRICKAKHEBAET, B
cocyne nossiasercsa TyMmad. CrefoBaTeNbHO, €ro BHYTPEHHSAA SHEPrUA
yMmeHbmuaack. O6LACHAETCHA 9TO TEM, UTO HAXOAAINICS B COCY/Ie CoKa-
THIN BO3IYX, BREITANKHNBas NpobKy, coBepinaer pabory. 9ty pabory oH
COBEpIIAEeT 3a CYeT CBOeil BHYTpeHHel 3Hepruy, KOoTopasa NOpPH 3TOM
yMeHbInaercA. 00 yMeHbIIEHHM SHEPIHMH MbI CYAHM II0 OXJaXKAEHHIO
BO3JyXa B cocyje. '

BHyTpeHHIOI0 DHEPrHI0 Tela MOXXHO HM3MEHHUTh H JPYIHM CIIOCO-
6om — menaonepedayeil. Yaltuuk ¢ BOOI, CTOAIMIT HA IJIUTE, METAJ-
JHAYeCKad JOXKA, ONYIeHHad B CTAKaH ¢ ropAdYeil BoJo#, 11e4b, B KOTO-
poii pasBefieH OrOHE, KDEIIMA AOM&, OCBEIIJAEMAas COJHIEM, HATDEBAIOT-
cs. Bo Bcex cnyuasx DOBLIIIAETCA TeMIIEpPATYpa TeJN, a 3HAUNT, VBeJIHu-
YMBAETCS UX BHYTPEHHSAA 9HEPrud.

IIponecc nameneHns BHYTPenHel 3Heprun 6e3 coBepuieEnsa paGoTsl
HaJ TeJIOM MJIH CAMMM TeJIOM Ha3bhIBalOT TeIUIonepexadeit.

Ecnu cMemaTs ropauyyio # XOJOAHYIO BOAY, DPe3yJbTAThI 3KCIIEpU-
MeHTa MOKAa3LIBAIOT, YTO KOJIHYECTBO TEIlJIOTHI,OTAaHHOE ropAdei Bo-
J0i, pABHO KOJHUYECTBY TENJOTHI, MOJIYUYeHHOe X0JO/JHOH BOJOI.

ITpu nepexode snepzuu om odnozo mena x dpyzomy sxnepzus co-
xpansemcs.

Ira OpMyNTHPOBKA HOCHT HadBaHHE 3aKOHA COXPAHEHHS SHEPIMH K
TEIIJIOBEIM IIDOIIECCAM.

2. HccremoBanue ycIOBHMI paBHOBeCHA phIdara Imojg NeMCTBHEM
rpysa H npy»xunsl guaamMomerpa. Ilocrpoenne rpaguka 3aBHCHMOCTH
MOKA3aHUI AHHAMOMETPA OT PACCTONHMSA IPY3a I0 OCH BpalieHHA.

Hns npoeedenus amoil pabomul HeoOX0dUMO UMemb: pbiiaz, UMelo-
WUl 0Cb 8PALYeHUR, ULMbIPEK, HA KOMOpblil Hadeeaemea pyvinaz, Habop
2py308, OUHAMOMEMP, UIMEPUMEbHYI0 IUHELKY, WLMmamue.

Cobepem ycmanoexy (puc. 11.3). IlogBecum rpys, Hanpumep, K
NpaBoOMYy IJIe4y pbluara, a K JpyromMy mjedy IPHKPeNHM JUHAMOMETD
Tak, 4ToGLI pEIYAr HAXOAUJICA B PABHOBECHH. )

HisMepnM nj1eun peIvara M 3alHIIeM CHIY TAMKECTH Ipy3a.

Tak Kak peIgar HAXOAHUTCA B PABHOBECHH, TO BRIIOJHAETCS IPABHIIO
MOMEHTOB cuji. Anrefpanueckas cCyMMa MOMEHTOB CHII, AeCTBYIOMUX
Ha TeJI0, OTHOCHTEIBHO 11000l TOUKH paBHA HYJIIO.

M, =M,, M, = Fl,, M, = Fl,.
ITpu pacuere paBEHCTBO BLITIOJNHAETCH.
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Wz ypasuenns Fl =F)l, cnegyer, uTo moKasaHMs JHHAMOMETDA

MPAMO [IPONOPI{HOHAIEHEI PACCTOAHMIO IPy3a JI0 ocH Bpamenus. 'padu-
KOM TaKo# 3aBHCHMOCTH ABNAETCH IIpAMadg, Opoxoganiasd Jyepes Hadano

koopauHAaT (puc. 11.4), uTo 1 HOATBEPIKAAETCH PE3YILTATAMH OILITOB.
DoKoRBIE BHITTE!

1 l Ft
F;
N 4
K I
ock
BpaLeHns
S ———
0 >
L nl, — nneun pevara 4
Puc.11.3 Puc.11.4

3. 3amaua Ha pacyéT CONPOTHRIEHUA MPOBOXHHUKA.

dnekTpuyeckui nasansHuk MowHoctsio 110 BT BknioyeH B ceTb Hanpsxe-
Hruem 220 B. PaccuutaidTe conpoTvBneHune HaﬂﬂbHHKa ¥ ANUHY HAXPOMOBOWH
NPOBONOKU Nas/bHUKA, €Cu ceyeHue nposoda 1 MM?, a yaenbHoe conpoTHe-
nexue Huxpoma 1,1: 1075 0Om - m.

Iauo: Pernenue:
P=110Br BanuiieM ypaBHeHHe JJIA MOIHOCTH TOKA:
U=220B U U
S=1mm*=10"° " P=1U="R§' . Cornacro sakony Oma I=—§ |
p=1110"0u M U' 220B-220B
R=—="—————-=440 OuM
L= R Y R I S e
R p_l i £§ =
S p
OTCIO/Ia ONIPEIeTHM JUIMHY HHXDOMOBOI IPOBOJIOKH:
~6_ .2
=440 Om-107"m Aot
1,1.10°0m -m
Orset: 440 Om, 400 m.
BHJIET N2 12

1. Buasl Temronepegaun: TeNIOIPOBOAHOCTh, KOHBEKIHA, H3- .
ayuenne. [IpuMephI TeIIONepeNaYH B IPHUPOJe H TEXHHKeE.

Bﬂepl‘iﬂo ABMKenHAa H BBaHMOﬂeﬁcTBHH YACTHI[, H3 KOTOPBIX CO-
CTOMT TeJI0, HAa3LIBAIOT BHYTPEeHe sHeprueii Tesa.

Buympermm IHEepeUA meJja He asucum HU om MEXAHUYECKOZO
deusceHusn mena, Hi Om noaoxdcenusd amozo meaa OmHocumenisHo 6py-
cUX mena.
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Kunernueckass ¥ MoTeHIIHAJILHAA HEPIHH OHONW MOJEKYJIBI OYeHb
MAaJkI, TAK KAK Maja Macca MojeKysasl. Ho MoJeKyn B Tene oueHb MHO-
ro, MO3TOMY BHYTpPEHHSIS SHEPrUs Teja, PABHAA CyMMe SHEPTUH Bcex
MOJIEKYJI, OCTATOYHO BEJTHKa.

BHyTpeHHsAA 9HePTrUA Teja He sSIBNAETCA KaKoil-TO HOCTOSHHOW Be-
JUYMHON: Y OZHOro M TOrO e TesJa OHa MoeT uaMeHAaThbesd. Ilpu no-
6bLULEHUL MeMNepaAmypbl 6HYMPEHHAL JHEP2UL Mena Yeeiuiusaemcs,
TAK KaK YBEeJMUHUBAETCHA CPeHAA CKOPOCTD. |

BHyTpeHHIOI SHEPrHI0 TeJa MOMKHO M3MEHHTEH ABYMSA crocobamm:
NyTeM coBepllleHHs paboThl ¥ Tenyonepexaveii.

Ya#HUK ¢ BOJOMH, CTOANIHI Ha IJIATE, METAJLIHYEeCKAs JIOM¥KA, ONy-
IeHHAas B CTAKAH ¢ ropsauell BoAO#, Ne4Yb, B KOTOPOIl pasBeJeH OrOHb,
KphIlIa A0Ma, OCBellaeMas COJNHIEM, HarpesaioTcda. Bo Bcex ciaydaax
MOBEIIIAETCS TEMIIEPATYPA TeNd, 4 3HAYHT, YBeIUYHBAETCH UX BHYTpPeH-
HAA BHEPIHUA.

Ilponecc namenenus BHYTpeHHel aHepruu Ges coBepumieEna padoTsl
HAJI TEJIOM HJIM CAMHM TeJIOM Ha3bIBAXOT TelJIonepegadei.

Ilepenoc smepruu ot Gojiee HArpeTHIX YYACTKOB Tejla K MeHee Ha-
IPeThIM B pe3yJbTaTe TEIIOBOr0 ABH/KeHH M B3aMMOAeHCTBHA YaCTHIL
HA3RIBAIOT TEILIOIPOBOAHOCTEIO.

TennonpoBogHOCTh MOMXHO HabaomaTh
Ha caenyoilemM onsite (puc. 12.1).

3akpenuM OWH KOHEI] TOJCTOH MeJ-
HOIf IPDOBOJIOKH B IITATUEE, 4 K IDOBOJOKE.
NPUKPENUM BOCKOM HECKOJIBKO TI'BO3LH-
koB. Ilpu HarpeBaHHH cBOGOZHOIO KOHIA

| P IPOBOJIOKH B ILJIAMEHM CIOHUPTOBKH BOCK
Puc. 12.1 NUIABUTCH M TBO3JAMKY TIOCTENIEHHO OTHa-
JaoT oT npososoku. CHayajna OTHALYT Te€, KOTOPBIE PACIIOJOMeHbI
6aMoKe K IJIAMEeHH, 3aTeM ITO O4YepeJH Bce OCTaJbHble. OTO IPOMCXOAUT
NOTOMY, YTO CHAYAJNA YBEJIMUHBAKITCH CKODPOCTH KoJsiebaTelEHOTO JBH-
SKeHHs YacTHI[ METAJJIA B TOM KOHIlE IIPDOBOJIOKH, KOTOPBIH O6iamie K
nnamenn. Temneparypa sroro KoOHIla DOBblIlaeTca. B peaynbrare
B3aMMOIeHCTBUA YBelIMYHBAETCH CKOPOCTH [BHYKEHHA COCEJHUX dYac-
THII[, T.e. MOBBIIIAETCS TEMIEDATYDaA CHIEAYIOINeil JacTH NPOBOJIOKH.
3arTeM yBeJIMIHUBAETCS CKOPOCTh KOJIe0aHWH CIeyIONIUX YACTHIL ¥ T. .

IIpu TeruIonpoROIHOCTH caMoO BelIeCTRO He IlepeMeniaeTcs OT Of-
HOT0 KOHI[A TeJia K JPYyromy.

Pasznuunble sewgecmea umelom pasny menaonposodnocme. B aTom
MOXKHO yOeJUThECH, €CJIH IOBTOPHTE 3TOT OILIT CO CTEPXKHAMH M3 pas-
HBIX MeTaJJIOB, BOJBIMIVIO TENNONPOBOLHOCTH MMEIOT MeTAaNJbl, 0COo-
GenHo cepebpo U MeJlb.

V skmakocreil (3a MCKIUYEHUEM DACIIABIEHHBIX METAJJOB), Ha-
OpuMep PTYTH, TEIJIONPOBOAHOCTh HEBEJWKA. ¥ TrasoB TEIIONPOBOXL-
HOCTE €Ille MeHBIIe, TAK KaK MOJEKYJIhl UX HaXOoAATCH OTHOCHTENILHO
nanexo Apyr ot apyra. CoyniapeEHa MOJEKYJ IPOMCXONAT IIOSTOMY pe-
JKe, ¥ DHepI'ud OT OJJTHUX MOJIeKYJI K APYTUM IepejaeTcd MeJJIeHHee.
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IllepcTs, MyX, MeX U APYTHe IOPHCTHIE TEIa MeX/AY CBOMMH BOJIOK-
HAMM COAEpPYKaT BO3JAYX, M0dTOMY 001aaioT IOJOXOH TemIONpOBOLHO-
CThI0, OHH 3ANTALIAIOT TEJ0 JKHBOTHEIX OT OXJTaKAeHUA.

OueHb MaNyio TEIJIONPOBOIHOCT: UMEET CHILHO pa3pe;KeHHEBIH ra3.
06BsACHAECTCA 9TO T€M, YTO MENAONPO60IHOCMY, M.e. NepeHOc IHeP2UL
om 0dHOlL Hacmu mena K Opyzoil, OCYWecmeaiion. MoAeKYLbL WAL Opy-
zue wacmuibt, CIeA0BATEILHO, TAM, I'/Ie YACTHI] OY€Hb MAJIO, TEILIOIpO-
BOJTHOCTh TaKJe 0YeHb MaJa.

Bemectsa ¢ Mmanoil TenJIoOpoBOAHOCTEIO IPUMEHAIOT TAM, Ille HYXK-
HO NPEJOXPAHHTH TEJNO OT OXJaMJeHus MIM Harpepanus. Hanpumep,
KHUPIHWYHBIE CTEHEI XOPOIIO NIPeoXPaHAIOT BO3AYX B KOMHATE OT OXJa-
sxpenus. ITorpeb oOkIafgEIBAIOT CONOMOI, ONIHIKAMH, 3eMJIeld, KOTOpLIE
06JaMA0T IJIOXOH TEIJIONPOBOAHOCTHIO, IOITOMY NPOAYKTHI, HAXOLA~
uuecs B morpebe, OpefoXpaHAIOT OT HArpeBaHusA. [[Js 3TOro sKe Mexay
JBOHMHBIMHM CTEHKAMH XOJOIHILHBIX KaMeD NPOKJIAJALIBAIOT HOPHUCTHIE
Tesa, HalpuMep NeHOILIAaCT.

CymecTByeT Apyroi cmocob Temnonepejfadyd, KOTOPHIH Ha3bIBAIOT
KOH8eKyuel.

IIpu KOHBEKIIHH YHePrid MepPeNoCHTCH CAMAMN CTPYAMH ra3a WU
KHAKOCTH. Bosiyx, KOTOpEIH compuKacaeTcsa ¢ ILIMTOM MJIM JIAMIION,
HArpeBAEeTCs OT ee MOBEPXHOCTH M pacmupsierca. [InoTHocTs pacmn-
PHUBIIIErOCHA BO3AYXa MeHBINE IJIOTHOCTH XOJOLHOTO, MO3TOMY CJIOM Te-
IIJIOTO BO3JYXa BCINBIBAIOT B XOJOAHOM Bo3ayxe. Benb apxumenora
cuia, AeHCcTBYIONad Ha TEeIJbI BO3AYX CO CTOPOHBI XOJOAHOIO CHH3Y
BBEpX, OOJEINE, YeM CHJIA TSAMKECTH, JeiCTBYIONIaA Ha TEIUILIH BO3LYX,
HampaBjeHHAs BHH3. 3aTeM IIPOrpeBaeTCA H HAYHHA&CT [ABHPATLCH
BBEDX CAEeAVIONINHA CIT0M X0J0/JHOTO BO3AYXAa U T.J.

KoHBeknus IIPOMCXOLHAT B HAIIIMX JKHUJIBIX KOMHATAX, O1arofiapsa uemy
BOBJYX B HMX Harpesacrca. Brarogaps KOHBeKIMH BO3JyX BOIMAH I110TOJ-
KA KOMHATHI Telliee, ueM BOJIM3H 1ona, 9TO MOMKHO ITDOBEDHATH, ITOMeIas
KOMHATHBIH TEPMOMET] B BEPXHIO I HHIKHIOK YACTH KOMHATEI.

B TBepibIX TenaxX KOHBEKIUA MPOMCXOAUTH HE MOMKET.
Ilpu HarpeBaHUHM TEBED/AOTO TEJA B HEM He MOTYT 0DPA30BEI-
BATHCA IIOTOKH BEI[ECTHA.

Tpernii BUJ Tenyonepefadyy HOCUT HAZBAHWE UILYHEHUA.

BossmMeM TennonpueMHAK — npubop, OpeicTaBIAI0-
muit coboli MIOCKYI0 KPYyrayio KOopobKy, 0ZHA CTOpOHA
KOTODO# OTIONHPOBaHA, KAK 3€pPKAaJio, a IPYras MOKPHITA
YepHOH MAaTOBOIl Kpackoil. BHyTpH KopoOKM HaxXOoguTCH
BO3JYX, KOTODPEI MOXKET BBIXOAUTh Uepe3 OTBepCTHEe B
rennonpuemuuke. CoeAMHUM TENIONPHEMHHK C JKHJIKO-
CTHBIM MaHoMeTpoM (puc. 12.2) u nogHeceM K TeIIONpHU-
eMHHKY COOKY 2JIeKTPHYECKYI0 BKJIIOUYEHHYIO JaMIy WJIX
060 apyroii Harpetsiii npexgmer. Mel zametruM, 4TO
cTONGHUK JKUIKOCTH B MaHOoMeTpe mnepemectuicsa. Oue-
BH/{HO, BO3JYX B TEIJIONPHEeMHHWKE HATPEJICA M DACIITUDHIICH.
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Ilepejaya sHEPrUN U3NYUCHUEM OTIHUYAETCH OT APYrUX BHIOB Tem-
Jonepefadi TEM, YTO OHA MOYKET OCYIIECTBJIATHECHA B MOJNTHOM BaKyyMme.
HManyuenunem mnepefaercsi colHeuHas sHeprus Ha Semuawo. Hanyuaror
SHEpPTrHI0 Bce Tena NpH Joboli TeMmeparype: Telo dejloBexa, Iedb,
aJsleKTpuueckas gaMna. Ho WeM Bhille TeMmepartypa Tejia, TeMm (GoJbIne
3HEPTHH NepeaéT 0HO NYTeM H3JIYYEeHH .

Ecnu renmonprEéMHHK IMOBEPHYTH K HATPETOMY TeJy cHayvasla 4Yép-
HO#, a sateM OiecTsimieil cTOpoHOM, TO CTOJNOHMK »KHJKOCTH B TpyDke
MaHOMeTpa OygeT mepeMmelaThCsf B IIEPBOM ciydae Ha Gonsllee pac-
CTOAHHE, YeM BO BTOPOM. JTO ITOKA3BIBAET, UTO TeJla ¢ TEMHOH MOBEpX-
HOCTBIO JIVYILE ITOIIOHIAIOT 3HEPIHI0 M CHJILHee HArDeBalTCH. Oxaam-
BAETCHA, YTO TeJa C TEMHOH MOBEPXHOCTHI0O U GhICTPEE OXJIAMKIAKTCH
oyTeM u3gaydyeHusi. Hampumep, B CBeTJIOM daiiHMKe Tropsiuasi BoJa
JOJIBIIE HE OCTHEIBAET, YEM B TEMHOM.

Croco6HOCTH TeJl MO-PA3HOMY [OTJIOIATh SHEPTHI0 H3JYUeHUsA Hc-
oJIB3yeT uenosek. Hanpumep, BO3AYIIHEIE IIAPHI M KPBLIbS CAMOIETOB
KpacfAT cepe0pHCTOil KpacKoil, 4ToOBhI OHM He HAIDEBAJNHCH COJHI[EM.
Ecam ke HY’KHO MCIOJL30BATE COJMHEYHYIO DHEPrHio, HAIpWMep, KIS
HarpeBaHUA HEKOTOPBIX NPUGOPOB, YCTAHOBIEHHBIX HA MCKYCCTBEHHBIX
CIIYTHHAKAaX 3eMJIH, TO 9TH YaCTH OKPAIIMBAIOT B TEMHBII IIBET.

2. Hamepenne yqauaenHsa NPYKHHEI OT Beca Ipy3a, NOABeIIeHHO-
ro k Heii. [locTpoenue rpaduxa 3aBHCHMOCTH YAJIHHEHHUA TIPYKUHBL
OT Beca rpysa.

M evinonnenus paGomul HeoOxodumbl: dunamomemp, Habop zpy3o08,
U3MepumenvHa AuHellxa, umamue.

Bakpenus IHHAMOMETD Ha IITATHEBE, OTMETHM IOJOKEeHHe yKasaTe-
na guHaMmometpa (puc.12.3). IlogBecum K AWHAMOMETDPY OXWH TDY3,
MACCa KOTOpPOro M3BECTHA, ¥ H3MEepHM YVJIMHeHHe JIIPDYHIHBI B MeTpax
(Ax).

ITogpecumM Kk AUHAMOMETDY ABa rpysa, NIOTOM TPH M 4YeThIpe rpysa,
KaskbIH pas uaMepaAs yIIUHeHUe IDYKUHBL.

Ilo maHHBIM H3MepeHHI CTPOMM rpadyK 3aBUCHMOCTH YAJIMHEHHHA
MpYsKHHBI OT Beca rpyaa.

BaBHCHMOCTE BhIpaXkaeTcs rpadguxom (puc.12.4).

Ax

Ef8

0 r F (rpysa)
Puc12.3 Puc. 12.4.
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3. 3agaya Ha pacyér obmiero CONpOTHBJIEHHHA TOCIeJoBaTeb-
HOTO M MapajIeJbHOT0 COeHHEeHH A MPOBOHUKOB,
1. [se anekTpuueckre namnel conpotusnernem 120 Om kaxkaas BKAIOYEHbI

B ceTb HanpsbkeHuem 240 B. Onpepenute cuny Toka B KaXXA0H slaMne npu no-
cnefoBaTenbHOM W NapannefibHoM CoefiMHEHHAX Nnam.

Hano: Pemenne:
R, =120 0w | Ilpu mociefoBaTe bHOM COeMHeHNH Jamn (puc. 12.5):
R,=1200m RARL B Y U I U
=240B i I e M S el
Lo T
1
I~ Joo o utd0B g
120 Om +120 Om
1 1 e G &
Ilpu mapannentHoM BRIodeHHH aamn (pue. 12.6): —=—+—, (co-
R, R, R,
2 .
rJ1acHO 3aKOHY OMa) RO =_%~%__=£_=E; Il =&; 2 =_2_2.40_B=
R+R, 2R 2 R 120 Om
- +
b i |

Puc. 12.5 Puc. 12.6
OTeer: 1 A, 4 A.

BHJIET N: 13

1. KonuvecTBo TennoTHL. ¥ AelbHaA TenidoéMkocts. [Inagnenue.
RDHCTaJIJIHSSl!Hﬁ.

OHeprud, KOTOPYI0 MOIYYaeT HJIM TePAET TeJo NPH Telionepenaye,
Ha3LIBAETCH KOJIMYECTBOM TEILJIOTHI.

KosuuecTBo TemJIOTHI, KOTOPOE HEOGXOAMMO ISl HarpeBaHUA Teja,
3aBHCHT OT MaCChI TeJla X OT PA3HOCTH TEMIIEpATyP Tela.

Ecny B3ATH OXMHAKOBBEIE [0 Macce, HO clelaHHbIE U3 PA3HLLY &e-
wecma Tena M cCOOOIIUTEL MM OJMHAKOBOE KOJIMYECTBO TEIJIOTHI, TO M3~
MepeHMs] IIOKa3bIBAIOT, YTO OHM HATPENHCH J0 DasHLIX TeMIepaTyp.
CrnefoBaTenbHO, KOJUYECIME0 Menaombt, Komopoe Heobxodumo dna Ha-
ZpesaHUA mead, 3A6UCLITL OM 020, U3 KAKO0Z0 6eUecmed 0HO COCMoum,
mo ecmb om poda eeuecmea.

Duzudeckas BeJIWUWHA, YHCIEHHO DABHAS KOJHMYECTBY TeEILTOTHI,
KOTOpoe HeobXoAMMO IepeaTh Teny Maccoil 1 Kr Ansa Toro, 9To6B! ero
TeMIepaTypa MamMenuaack Ha 1 ‘C, HaskIBaeTCH yAeNbHOHN TeIIoéMKO-
CTBIO BEIECTBA.
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Vaennuasi TennoéMiocTs obo3Hauaerca GYKBOH ¢ W uMaMepsieTcd B
Jlx
kr-'C’

Yrobbl paccurTaTh KOMUYECTBO TEILJIOTEI, HEODXOAUMOE AJIs Harpe-
BAHHA TeJa MJIM BhIJleNIAeMOe UM IIPH OXJIaXKAeHHH, clelyeT YAeJIbHYIO
TEeIJIOEMKOCTh YMHOMKHUTEL HA MACCY TEJIA M HA DA3HOCTHL MeXKAY KOHed-
HOI M HAYAJBHOH TeMIepaTypaMH.

Q=cm(t,—t),
rpe m — Macca Tena, (¢, — t,) — pasHOCTh TEeMIIEpATyp.

Ecau M3MeHATs BHYTPEHHIOW SHEPTHIO TeJla, TO MOKHO IepeBecTH
€ro U3 0JHOT'O arperaTHOTO COCTOAHUA B Ipyroe.

Ilepexox BemiecTBa M3 TBEPJOro COCTOAHHMS B JKH/IAKOe HA3BIBAIOT
naaBJIieHHeM.

Yrobs!l pacnnasBuTh TENIO, HY?KHO CHaYasla HArpeTh ero Jo onpefe-
JEHHOI TEeMIIEPATYPEI.

Temnepamypy, npu KoOmopoll 6eujecmeo nAABUNCA, HA3LLEAWM
memnepamypoil naasienusi sewecmea. Kaxjomy BellecTBY COOTBET-
CTBYET CBOSI TEMIIEPATYDA IJIABICHAA.

Ilepexonx BemecTBa M3 KHIKOT0 COCTOAHHMA B TBEpPHOe HA3BIBRAIOT
OTRepIeRaNHeM HJIH KDHCTAJLTH3AIHEH.

Ternepamypy, npu Komopoii eeujecmeo omsepdeaaem (xpucmas-
Au3yemcd), HASbLEAONM MeMnepamypoi. omeepiesaHus UL KPUCmal-
ausayuiL.

OnsIT MOKA3LIBAET, MO 6el4ecmEa omeepdesailom npu moil xce mem-
nepamype, npi komopoii naaséamca (puc.13.1).

B meuerue 8cezo epemen nAGsLeHUA MeMNepamypa seujecmaea He
uzmenfgemca, xomsa nodeod menaa npoucxodum.

L 5

60 D
40
2 .

9 B h F

0 i -

E t, MHH

20 \
4044 K
-60 JIén u Boga JIég u BoAa

. Jléx Jlex

Pue. 13.1
Topusonmanvhibie yiacmku zpagura coomsemcemayiom MoMeHmy
naaenedus seuwjecmea. Temnepamypa Ha smom ywacmie ocmaémca
HeuamenHoil. Haxkaonnstit yHacmokx zpaguia coomeemcemeyem Hazpe-
BaHUI0 ewecmaa Jdo memnepamypsl NAAEJAEHUA.
B reépnoM BellecTBe MOJEKYIEI (I ATOMBI) PACIOJIOMKEHE]I B CTPO-
roM HopAfKe M [epeMelaioTcs OKOoJO MONOMeHHs pasHOBecHs. Ilpm

60



HaI'peBaHHH TeJla cpefisas CKOPOCTh ABHMEHHA MOJEKYJI BO3pAacTaer,
CJeJOBaATEIBHO, BO3pacTaeT H HX cpelHAHd KHHETHYECKAS 3JHepruds nu
TeMmneparypa. RDI‘)I& TeJNO HarpeeTcda A0 TeMIepaATYpPhl nonaBJIieHHS, TO
nopaAdox 6 pacnonoNeHuu wacmuy & Kpucmannrax napywumed. Kpn-
CTANJEl TEPAKT CBOK chopMy: EEIeCcTBO 1INAaBUTCH, Nepexona Ha3 TBEp-
IOTO COCTOSIHHUSA B XKHIKOE,

Bcesi 9Heprus, KoTopyo noaydaeT KpHCTANJIHYECKOE TeJO IPH TeM-
riepaTtype IJIaBlieHHs, pacXoAyeTcs Ha pazpylieHHe KPHCTAJIA, IO3TO-
My TeMIlepaTypa Tejia B TOT MOMEHT BpeMeH! He H3MeHAeTCH.

DuzuYecKy0 BeJIMYMHY, NMOKA3LIBAIONYI0, KaKoe KOJHYECTBO Ten-
J0THI HeoOX0auMO cOOOIHTh KPHCTANIHYECKOMY Tedxy maccoi 1 kr,
yTo0BI NpH TeMIepaType IUIaBJeHHH IOJHOCTHIO NepPeBecTH €ro B
RHTKOE COCTONHNE, Ha3hIBAIOT YAENLHOH TEIIOTOM IUIaBIeHH A,

VaensHyio TennaoTy niaasnenus obossauaoT A. Ee egmuuna —
1 JI>x/Kr.

ITpu memnepamype naaeéneHus eHympeHHAA IHEPZUA Beulecmea 6
Jdcudrom cocmoanuu Gonvuie 6HYmMpeHHell IHepzUU MAKOL He Maccvl
eewecmea 6 meepdom COCMOAHUL.

ITposegennsie ONMBITH MOKA3LIBAIOT, YTO NPU omeepdesanuu Kpu-
CMAJIUYECK020 BeLecMEa 6bl0eNAemcs MOYHO MAKoe JHe KOAUYecmaso
menJonut, KOMopoe nozioujaemesa npu ezo nAAsLIeHUU.

ITpu omeepdesanuu eewecmea ece npoucxodum e o6pamHoOM no-
padke: cpedHAA KUKeMUYeCKAA IHEP2UA U CKOPOCTb MOJEKYJL 8 OXIAMNC-
denoM pacnaasLeHHOM GelLeCmee YMeHbUAMmCes.

Kpucrannnsanua obierdaercd, eclH B XKHAKOCTH C CAMOT0 Havasa
OPHCYTCTBYIOT KakMe-HHOYAhL IIOCTOPOHHME YACTHIIRI, HANPHMED IBI-
nuaKH. OHH CTAHOBATCS NMEHTPAMH KpHCTALNuA3anuu. B ofsIYHEIX ye-
JIOBHAX B KHUIAKOCTH HMeeTCs MHOMECTBO LEeHTPOB KPHCTANJIH3AIHUH,
OKOJIO KOTOPEIX H IIPOHCXOAHT 05]3&303&3“8 KPHCTaANJHKOB.

YTo6bl BBRIYHCINTE KOJHYECTBO TeIIOTHl @, HeoGxommmoe nJid
IJIABJIEHHUA KPHCTAJNIHYECKOro Tela MﬂCCOﬁ m, B3ATOI'O IpH ero TeMie-
paType ILJIABJIEHHS M HOPMAJLHOM aTMoc(hepHOM HaBIeHWH, HYMHO
YAeNbLHVIO TeILIOTY [JIABNIeHMA YMHOMITE Ha Maccy Teja:

Q=Am.

KonuuecTBo TenmoTkl, BhIleNnAl0INeecs NPH KPHCTANIH3ALHHA Tela
mMaccoii m, onpeaensierca Toii se (hopmynoii.

2. IlpoBepka mpeamoJIo:KeHNA: NIPH yBeJIHYeHHH MacChl rpysa
NpPYXHHHOrO MasITHHKA B 4 pa3a mepuoj ero Koxebanuwil yseauau-
BaeTcq B 2 paza.

s evtnoanenus pabomut neobxodumbvl: dunamomemp, nabop 2py-
308, U3MeEpUMENbHAA TUHEeUKa, WMmamue, cexyndonmep.

Bakpenus JguHamomerp Ha mratuse (puc. 13.2) noxeBecum K
OMHAMOMETDY I'PY3 1 BEIBEIEM CHCTEMY M3 COCTOAHM S pARHOBECHH.,
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Ll Tlepuos KoneGaHuil TIPY>XUHHONO MaATHHKA OTpe/e-

nAeTcA 0o popMyre:
T=2m |2 .
k

Bpemsa opsoro konebanus onpemenum kax T = t/n,
roe t — Bpems, Hanpumep, 20 xkonebanuir, n — wucIo
KonebaHU 3a 3TO BpeM4.

IIpu yBenuuyeHMH Macchl B 4 pasa nepHoj yMeHbIIaeTca B 2 pasa,
YTO MOATBEPIK/AAeTCA Pe3yNbTATAMHM 9KCIIEDUMEHTA.

Puc. 13.2

3. 3agaua Ha pPacuéT NYTH HJIH CKOPOCTH NPH PABHOYCKOPEHHOM
ABMEeHHH.

C ropku anuHoi 50 m caHu ckatunuce 3a 10 c. Kakyio ckopocTtb oHM npu-
obpenu B KoHLe ropbi?

Hano: Pemenue:
S=50m KoHeunasa CKOpDOCTH IpH DPABHOYCKODEHHOM JBHIKe-
t=10c¢ HAW onpefiessieTcd mo gopmyne: U=U,+dt. B npoek-

LAY Ha HanpasjeHWe ABMxenus v =at (1), v,=0.

i a 2s
C yuéroMm nociefHero, s= > =a= ';5‘ 2).

IMoacTaBuM 3HaAUeHWe YCKOpeHUus u3 dopmyiusl (2) B popmyay (1).

U:i:.t:é.uzmzloﬂ_
t t 10c c
Oreet: 10 Mm/c.
BHUJIET N: 14

1. Hcnapenne. Komrencanusa. Kunenne. Brasxkaocrs Bo3ayxa.

Mosexy bl KHAKOCTHA HENPEDPBIBHO ABHIKYTCA C PA3HBIMH CKODO-
cramvu. Ecniu kakaa-BuOYAL JOCTATOYHO «BhICTpaA» MOJIEKYIa OKAXKeT-
¢s V MOBEPXHOCTH KHMAKOCTH, TO OHA MOXKET NpeofoNeTh IPHATHAMKeHHe
COCEHHX MOJEKYJ M BELIETETh M3 KMIKOCTH. BrlileTeBiine ¢ HOBepX-
HOCTH JKHAKOCTH MOJEKYJbl 00pasyioT Haj Hel map. ¥ OCTaBIIAXCH
MOJIEKYJI JKUAKOCTH IIPH COYIapeHUAX MEeHAITCHA CKOPOCTH, HEKOTOPEIe
M3 MOJEKYJ NpuobpeTaoT OpH 9TOM CKOPOCTE, JOCTATOUHYIO AJIA TOTO,
9To0bI, OKA3aBIINCH Y MOBEPXHOCTH, TOXe BELIETETh H3 MKHUIKOCTH.
Wnet nporecc HcnapeHus.

Cropocmb ucnaperus sagucum om poda xudrxocmu. BelcTpee nena-
pAETCA Ta YKHAKOCTH, MOJEKYJIbl KOTOPO IPUTAIMBAIOTCH ADPYT K ADY-
I'y ¢ MEHBIIe CHI0H,

Henapenue npoucxodum mem Gvicmpee, wem 6biule MmeMNEpamypa
seudkocmu.
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Yem BbIIIE TeMIEPATypa XKHUAKOCTH, TeM GoJblllee UHCIO MOJEKYJ
CIOCOOHBI TIPEOJONIETH CHJIBI INPHTAMKEHUA OKPYIRKAIOLUINX MOJEKYJ H
BBLIETETh C MOBEPXHOCTH K UAKOCTH.

Cropocmb ucnapenia xudKocmu saeucum om naouadu ee noeepx-
HOCmU.

Yem GoJbIne NII0IMa1E TIOREPXHOCTH JKUIKOCTH, TeM GoJibIliee YHCIO
MOJIEKYJI YYACTBYET B IIpOIlecce napoobpa3oBaHuH.

O/ HOBPEMEHHO ¢ IepexXoJ0oM MOJEKYJ U3 JKHUIKOCTH B ITap NPOUCKO-
IuT 1 oBpaTHRINA nponece. BecnopAgouHo ABHrasich HaJ HOBEPXHOCTHIO
JUAKOCTH, HaCTh MOJEKYJ, IOKHHYBIINX ee, CHOBAa B Hee BO3BpaIlaeT-
Cs BCNEJCTBHEe IIPHTAMEeHHA MOJeKyJaMH JKHJAKOCTH NOBEPXHOCTHOI'O
cnos. B OTKpBITOM cocylie Macca JKHAKOCTH BCIEACTBHE HCIapeHUs
InocTeneHHO YMeHBINIAETCH, TAK KaK OONBINMHCTBO MOJIEKYJI mapa pac-
cerBaeTcs B BO3AyXe, He BosBpamladck B xuakocrs. Ho mebonbinas
YACTH MX BO3BpAalllaeTcs 00pPaTHO B JKHAKOCTh, 3AMEIAA STHM HCIIape-
HHEe HHOKOCTH. H03TOMy npu eempe, KOTOphIi'i YHOCHT MOJIEKYJIEI ITapa,
ucnaperue yudxocmu npoucxodum Goicmpee.

Tak Kak NpM HCHAPEHUN KUAKOCTh NOKHAAIT Hanbolee GhICTphIE
MOJIEKYJBI, TO CPEeJHAA CKOPOCTL OCTANBHBIX MOJIEKYJ XHIKOCTH CTa-
HOBHUTCS MeHbme. ClefoBaTeNbHO, ¥ CPEHAS KMHETHYECKAs dHEDPrus
OCTAIOIIMXCSH B YKHIKOCTH MOJEKYJ YMeHbIIaeTcda. JTO O3HaYaeT, 4TO
GHYMPEHHAA JHepzus ucnapsiowelica wudxocmu yMmeHbUlaemcs, U
scudrocmsy oxaandaemea.

Brixons B3 BOABI JajKe B ;KapKUWil eHhL, MBI YYBCTBYEM IPOXJALy.
Bojga, ncnapasck ¢ MOBEPXHOCTH HAIIETO TEJIa, OTHHMAET OT HET0 HEKO-
TOpOe KOMUYeCTBO TEeIIJIOTHI.

fArnenne npespalieHHs NMapa B RUIKOCTh HA3RIBAIOT KOHJKEHCAIIH-
eil. Kondencayus napa conpogoxcdaemcs ebideneruem IHepzulL.

Jlernum Bedepom, KOIZlAa BO3AYX CTAHOBHTCHA XOJOJHee, BhINajgaeT
poca. 9To BOAAHOH map, HAXOAMBINUICA B BO3AYXe, OIPH OXJAKIeHUN
KOHJEHCUDYeTCHd, ¥ MaleHbhKHe KanelbKH BOJBI OCEJAal0T Ha TpaBe U
JHCTHAX. ;

Kunenue — 5T0 HHTEHCHBHBIH IIporiecc HCNapeHUus xugKocTH. Tem-
HNepaTypy, HPH KOTOPOH KHMAKOCTH KWUITMT, Ha3BIBAIOT TeMIepaTypoit
kunenus. Bo BpeMdA KHIIeHNA TeMIIepaTypda XMHIKOCTH He HSMEHAETCH.

ITo Mepe HarpeBaHHA BOJBI Ny3LIPEKH BO3JyXa, PACTBOPEHHLIE B BO-
Jie, CTAHOBATCA KpyHnHee M MHorouucieHHee. C pocToM pasMepoB my-
3BIDLKOB BO3pacTaeT M apXHMeIOBAa CHJIA, BEITAJIKHBAKOINAA HX H3 BO-
JBI, ¥ OHUM BCIUIBIBAIOT. IIpn onpegenenHoil TeMnepatype ¢ npubauske-
HHWEM K TOBEPXHOCTH 00'HEM NMy3BIPHKOB pe3ko BospacTraeT. Ha mosepx-
HOCTH OHH JIOIIAKOTCH, H HaXOJIHBlIIHﬁCﬂ B HUX BOﬂﬂHOﬁ nap BEIXOAHT B
arMocdepy — BOLa KMIIHT.

(bHSH'IBCE}'IO BeJIHUMAY, NOKA3BIRAONIYI0, KAKO¢ KOJHYEeCTBO Ten-
JI0THI HeoGxoaumo, 4To6bI 0GPATHTE KHIKOCTh Maccoit 1 Kr B map Oes
H3MeHeHH§ TEeMIepaTyphl, HA3BIBAIOT yAeJhHOM TenJoToli napoobpa-
30BaAHHA.
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Yaoensuyo rtensnotry napoobpazoBanusa obosmauaror Gyksoit L, ee

Jhxe
equHuna — |[——.
Kr

IIpn TemMnepaType KMIeHHA BHYTPEHHSA 9HePIHsA BeIlecTBA B 1apo-
o6pasHoOM cocTOosAHUH GoJbIle BHYTPEeHHEH HEPTMH TAKOH K& MAacChl
BEIIECTBA B }KUAKOM COCTOAHIH,

Conprkacasach ¢ X0JOLHBIM IPEIMETOM, BOJAAHOM Iap KOHAEHCHDY-
ercs, IPY 9TOM BBIIeJIAETCHA DHEPIUsA, MOrJIONIeHHAsA IpH 06pasoBaHUM
mapa. TouHBIe ONBITEI IOKABBIBAIOT, YTO, KOHOEHCUDYACL, nap omdaem
Mo KOAUNEeCMB0 IHepeul, KOmopoe nouwlio Ha ezo obpasosanue. OcBo-
Goxxaomiasgca Mpyu KOHAEHCAIIMH ITapa DHEPrud MoyKeT OBITh MCIONb-
30BaHA HA KPYNHBIX TEIJIOBBIX 3JIEKTPOCTAHIIMAX: OTPAbOTABIIMM B
TypbuHax napom HarpepaioT Bogy. Harperyio rakum o6pasom Bogy Hc-
HONB3YIOT AJIs1 OTOIUIEHUS 34aHUi, B 0aHsAX, OIpAYEYHBIX U JJIA JPYTHAX
OBITOBBIX HYK/I.

T mobbL 8blHUCIUMD KOJUYLECMB0 mennomst, Heobxodumoe disn npe-
épaujerun wudrocmu maccoil m, 634moil npu memnepamype KUneHua
8 nap, HYNHOo yOelbHYyl0 meniomy napoobpaszosarHus YMHONUMS HA
Maccy:Q = pm.

KonuuecTBo TemiIoTsl, KOTOpOe BRIENAET rap Maccoil m, KOHLeH-
CHDPYSCH DU TeMIIEPaType KUIIeH s, ONPeJeNIsAI0T 110 TOH ke hopmyJie.

B okpysxaroineM Hac BO3AYXe BCASACTBHE HENPEPBIBHOTO HCNADEHUA
BOJBI C IIOBEPXHOCTH BONOEMOB M PACTUTENLHBIX IIOKPOBOB BCEria co-
JleprKaTcs BOoAAHbIEe napbl. Yem GoJsibIne BOAAHBIX ITApOB HAXOLUTCA B
obBéMe BO3AYXa, TeM OJMKe IAp K COCTOSHHMIO HACBIIMIEHHS, HO YeM
BBIIIIE TEMIIEPATYDPA BO3YXa, TeM OoJIbIlee KOJTHYECTBO BOAAHBIX IIAPOB
He00XO0MMO [JI51 eT0 HACKIILEHHA.

Cmenens sraxnocmuy 6030yxa onpedesaemca KOLULECTI80M NAPOS,
Haxofauwuxcs 6 8030yxe npu dannoil memnepamype.

Abcoriomuan eranrnocms p (JIOTHOCTh BOAAHOTO Iapa) MOKa3bIBa-
er, CKOJIBLKO IPAMMOB BOASHOrO Iapa cofepkurtca B 1 M’Bosgyxa mpu
JAHHOI TemMIeparype.

DTO KONMYECTBO BOATHOIO Mapa NpW JaHHOU TeMIIepaType CPAaBHMU-
BAIOT C KOJIMYECTBOM HACKILIEHHOTO [1apa IIPH 9TOM e TeMIepaType.

- OTHOCHTEJIPHOM BJIAKHOCTHIO BO3AYXa () HA3BIBAIOT OTHOIIeHHe al-
COJIIOTHON BJIAMKHOCTH BO3AYXa P K IUIOTHOCTH P, HACHIU[EHHOTO BOXA-
HOT'0 Napa IPH TOM JKe TeMIlepaType, BHIPa:KeHHOH B IPOIeHTaX.

OTHOCHTeNBHYI0 BJIAsKHOCTh BO3YyXa ONpeNessAoT 1o dqopmye:

0=".100%.

Po

BrnaskHOCTh BO3LYXa ONpeNensioT NpuBopbl: I'MrpOMeTpsl # ICH-
XPOMETpEI.

Onpene.ﬂerine BIAXHOCTH MMeeT O'pDOMHOE 3HAYeHHe IIPDH HCcaexo-
BAHMM DA3AMYIHBIX ABJeHHI B aTMocdepe, Aaa npoussojersa. Hanpu-
Mep, Ha 3aBOJIAX, I'le MOXeT HaKaAIlJIMBATECA CTATHYECKOE dJeKTpHYe-
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CTBO, HEJOIIYCTHMA HU3KafA BIAYKHOCTEL Boaayxa. B myseax, 6ubnamore-
KaxX nognep:xuBaeTcd CcTPOro onpegenénﬂaﬁ BIAXHOCTh. HOpMaHbH&H
BJAYKHOCTE Bo3Ayxa nopagka 60% — 70%.

2. Hamepenue (OKYCHOr0o PACCTOAHHA M PACUET ONMTHIECKOIH
cHuasl coGuparomies JTHH3EI.

s evtnoanenus amoit paGomel 8 Kavecmee ydaréHnozo UcmoinL-
Ka céema ucnoabayem céem, udywuil om okna 6 xabumneme, z0e npoxo-
dum axsamen, cobuparwyas TUH3Q, USMEPUMenbHAA IUHeILKA, IKPAH.

IIpu npoBefeHMM OMBITA BCTAHEM Y IIPOTH-
BOIOJIOXKHOU CTEHEI OT OKHA.
(@) F C IIOMONIIBIO JIMH3BL noﬁnnaemc.ﬁ IIONYHeHH A
JeTKOro naobpaskeHUs OKHa Ha skpane. Mame-
psieM pacCTOsSIHWE OT JWMHSBI 0 9KpaHa. ITO B
S 6ynaeT oxyc anH3EI F.

Tax kak JIyUYH najgawT oT yna.uénnoro HC-
TOYHHUKA CBeTa, OyJeM CUYHTATH MX IapayljieNb-
HeIMH (pric.14.1), a paccTosTHME OT MCTOYHHKA CBETA [0 9KpaHa d cTpe-

Puc. 14.1

3 WS N
mutedA K «. Torga popmMyia THHSEL : P E+? , IDUHUMAET BUJ:

1

F
; 1

Onruueckas CHJIA IMHSLI ONIpefeauTes no popmyae: D= s

DoKycHOE paccTOSHIE H3MepAeTCA B METPax.

1
Onruyeckas cHIa H3MEpPAETCA B JUONTPHAX: 1anTp=— .
M

3. 3agaua Ha npuMenenne saxona ['yka.

Ha puc. 14.2 npeacrasneHs! rpadMku 3aBUCHMOCTH YA/MHEHUA OT MOAYNA
NPUAOXKEHHOMW cunbl ans cranbHoM (1) u megHo# (2) NPOBONOK PABHOW AMKHbI
1 AvameTpa. CpaBHWUTE JKECTKOCTH NPOBONOK.

4x Pemenue:
2 JHécTKocTh IPOBONIOK ONpefeIMM M3 3aK0-
we HaTyxa F = klx], oTCIOfA
1 F
& LT -; .
L~
1
F
F  Jna oposomoxu 1 — Rk =—, a JJa npoBo-
Puc. 14.2 X

F i 5
noku 2 — k,=— . V3 rpaduka BUIHO, YTO NPU OLHON K TOI e nedop-
£y
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MUPYIOIIEN CHIe MeJHasd [IPOBOJOKa UMeeT yiiuHeHHe B 2 pasa Gonk-

X3
IIe, YeM cTajdbHafd, T.e, —=2,

Taxum o6pasom £=F;F, h_x%_o
k, x, x, k x

OTser: 2.
BHAJIET N: 15

1. Onexrpuzanus tea. BzaumogeiicTHe 3J1eKTPHUYECKHX 3aps-
JOB. 3aKOH COXpaHeHHH 3IeKTPHUYECKOTO 3apaaa.

JlpeBHerpeyeckye y4éHEIE 3aMETHJIM, UTO AHMapb (0OKaMeHeBIIAS
CMOJIA XBOMHBIX JepeBLeB) DM HATHPAHHH €ro LIEPCThbi0 HauyHHAET
IIPUTAI'MBATE K ceﬁe pa3IH4dHEIe TeJla. HO'I‘DG‘{GCRH AHTaApL — BJJIEK-
TPOH, OTCIO/la IIPOM30ILIO HadBaHHWe «3JeKTpHuecTEo». IIpo Temo, Ko-
TOpOE IOoCJIe HATHPAHHUA NPUTATHBAET K cebe JApyrue reja, ropopAaT, YTO
OHO HA3INEKMPUIVEAHO NN YTO eMy coobujer aiexmpuiecKuil 3apad.

B anexmpusayuu eécezda ywacmeyiom dea mena: HAnpumep, cmex-
AAHMAA TaJ04YKa M KycoYeK IIEnka, 900HHTOBAA DANOYKa H MeX HIH
IEepCTh.

3apsan, NOAyYEeHHBIN Ha CTEKJIe, IOTEPTOM O LIENK (M Ha BCceX Tenax,
rje IONyYaeTcs 3apA] TAKOTO Ke poja), HASBAIH NOJONUMELbHbLM
(«+»), a 3apaj, monydyeHHEIH Ha auTape (a Takyke s6oHHUTE, cepe, pe3u-
He), IOTEPTOM O INEPCTh, HA3BaIH ompuyamenvhsim («—»). Ecan Ha-
3JEeKTPHU30BATE 900HUTOBYIO [TAJI0UKY, IIOABEIIeHHYIO HA HUTH, a 3aTeM
npubAu3HUTE K Hell JPYTYI0 TaKyo JKe IalouKy, HA3JIeKTPHU30BaAHHYIO
TPEHHEM O TOT K€ KYCOYeK MexXa, TO HaJo4YKH oTToaxkHyTca. Tera,
umelouwjue 3apadvi 001020 poda, 63AUMHO OMMALKUBAIOMCA.

Ecan nogHecTH K HasIeKTPH3oBaHHON 360HMTO-
BOH IajouKe CTEKJAHHYI NAaNOYKy, HOTEPTYIO ©
IIENK, TO YBUAMM, YTO CTeKJIAHHasd ¥ 300HUTOBasA
Najgo9Ky B3aWMHO HpuTtarupaiorcs. Tena, uUMero-
IHe 3apAAL] DASHBIX 3HAKOB, IPHTAMMBAKOTCSH.

Hannume sapajga Ha Tene MoxeT oOHApPYKHTb
npubop, KOTOPEIH HA3BIBAIOT 3JIEKTPOCKOIIOM.

Pyue. 15.1 T11acTMACCOBYIO IPOBKY, BCTABIEHHYIO B META~
JHYECKYI0 ONpaBy, NPONYIIEH METAJIMYUEeCKMiIl cTep)KeHb, Ha KOHIE
KOTOPOr0 YKpEeILeHE! JBA JHACTOYKAa M3 TOHKoit OGymarm (pme. 15.1).
Crenxu npubopa cieslaibl M3 CTEKJIA.

Yem Goabiiie 3apsak 3JIeKTPOCKONa, TeM 6obIle CHJIa OTTATIKUBAHHASA
JIMCTOYKCB ¥ TeM Ha GoJBIINil yros oHH pasoigyTcesa. 3HAYHUT, IO U3Me-
HEHHID yIila pacXoyJeHHA JHCTOYKOB DJIEKTPOCKOIIa MOMHO CYIHTE,
VEBETHUYHNJICA UJIH VMEHBILINJICAHA er0 3apAal.

HasnexTpuaopaHHLIe TeJIa B3aMMOJEIICTEYIOT APVI C APYTI'OM Ha pac-
CTOAHHH — IIPHTATMHBAIOTCH H OTTAJTKHBaAKTCA.
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DnexTpuYeckoe mone 3ap#Afa AelcTBYeT HEeKOTOpPOH cHNON Ha BCA-
KM Apyro# sapsj, OKasapUIMMcH B IOJe SAHHOTO 3apfAfa — Imo ezo
ceolicmao.

3a eIMHHIY 9JeKTPUYECKOro 3apafa NPHHAT oXUH KyaoH (Ki).
Exunuia HazsaHa B 9ecTh (ppanunysckoro pusuka I1. Kynona.

Yr06kI fOKA3ATH, YTO CYILECTBYET Ipejell JeleHNA dIeKTPHIeCKOro
3apAfa, ¥ YCTAHOBHUTH, KAKOB 3TOT Npejlell, yUeHble IPOBOAMIH CIen-
anbHble onbIThl. HanpumMep, coBerckuit yuensrit A., Hodde nocrasna
OIIBIT, B KOTOPOM HAa3JEeKTPH30BAJIH MeJKHe NBIMIHHKH ITHHKA, BHIHA-
MBI€ TOJBKO IIOJ MUKDOCKOIOM. 3apAl NEIINHOK HECKOJLKO Pa3 MeHsd-
I ¥ KaKALIA pa3d H3Mepsiid, Ha CKOJBKO M3MeHMJICA 3apsaf. OmeITh
IOKAa3alH, 4TO BCe H3MeHeHMHA 3apAla NBIIHHKH GHJIH B Iejoe 4HCJI0
pas (r.e. B 2, 3, 4, 5 u T.4.) 60oABIIEe HEKOTOPOro ONpeJeNIeHHOrO HAH-
MEHBINEero 3apdana, T.e. 3apal ODBIJIHEKHA H3MeHAJNCA X0THd H O4YeHb Ma-
JNBIMH, HO HeAsIMH nopuudaMu. Tak Kak sapfal ¢ OBUIHHKYA YXOJHUT BMe-
cTe ¢ yacTunei BemecTsa, To Hodde caenan BEIBOA: B IPHUPOJE CYIIECT-
BYyeT TaKad JacTHIla BelljecTBa, KOTopasda HMeeT C&Mﬁvlﬁ MaHCHBKKﬁ 3a-
pAn, gajee y)Ke HeJeJHMbIH. DTy YacTUIY HA3BaIH 3/eKmpoH. 3Ha4e-
HHE 3apsa 9JeKTPOHA BUEPBbIe ONpefe iy aMepUKaHCKUi yueHsli P.
Munaukes. B cBoux ombiTax, cxofukIX ¢ omeitamu A.D. Hodde, ox
HCIIONB30BAJ MEIKHE KaNeJIsKI Maca.

Bapsax 5JIeKTpoHAa — OTPHIATENBHBIH, KOTopsIi pasen —1,6 - 107™° K.
ONeKTpUYECKHUIl 3apsii — O/HO M3 OCHOBHBIX CBOMCTB BJIEKTPOHA. DTOT
3apsj HeJIb3s «CHATH» C 9JeKTpona. Macca snexrpona pasea 9,1 10" kr,
oHa B 3 700 pas meHbIDe Macchl MOJEKYIbI BOZOpoja (HamMeHbINeH K3
Beex mosexyi). Ilpu siIexTpU3aAy Tesl BLINOIHAETCA 34KOH COXpaHe-
HHA 3apANOB. JTOT 3aK0H CIOPABEJIMB JJIA CUCTEMEI, B KOTODYIO 3apf-
JKeHHBLIE YaCTHIk! He BXONAT H3BHE M HE BLIXOMAT HADYKY, T.e. AJIA
3aMKHYTOM CHCTEMBIL.

B zamxnymoi cucmeme anzebpauveckas cymma 3apa-

doe ecex wacmuy ocmaémca ieu3mMennou:
q,+q,+q,+..+g, = const.

Yncno 3apsAKeHHBIX YACTHI, He H3MEeHAETCH, T.e. OCTAETCS IOCTOHAH-
HeIM. [Ipy npeBpallleHAN 9IeMeHTAPHEIX YaCTHIL APYT B Apyra SKCHOEpH-
MEHTAJNBHO JOKA3aHO, UTO CYMMAa 3apAJI0B TAKIKE OCTAETCA IOCTOAHHOM.

2. Ha6mogenne sisnenus ucnapennsn xugxoctu. Ilocranoska
KAYeCTBeHHEIX OIBITOB IO HCCIeJ0BaHHMIO 3aBHCHMOCTH CKODOCTH
HCIapeHusd OT IJIOIAM IOBePXHOCTH KHAKOCTH H POa *KUIKOCTH.

Hna nposedenus onvlmos Heobxodumo obopydosanue: demoncmpa-
UUOHHDBLIL mepMoMemp, aQup, 6amKa, KUMKW, y3xuii cocyd c eodoil,
wupokuii cocyd c sodoit, zopavas eoda, seHmMuIAMOp (MONCHO UCNOTb-
308amb gen).

O6GepHeM KOHeI[ TepMOMETpA CMOYeHHOH B a(Hpe BATKO H NPHBS-
skeM eé HuTKOI. PeayisTaT onblta — CcHMMKeHHe TeMueparTypsl. Masect-
HO, YTO TEeMIIEpATypAa NOHIMKAaeTCH [P HMclapeHnu xuaxocta. Credosa-
menbHo, ucnapetue HudKocni 3asUcUm om euecmea wudrxocmu.
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Ecny onsiT MOBTOPHTE B IOTOKE BO3AYXa OT BeHTHJATOPA, Mclape-
HUe 6yaeT npoxoanTs ¢ emé 6oasmeil ckopocTsio. Ho B moToke Bo3Ayxa
JgaBrenue nuske. Crnedosamenbho, ucnapeiue 3asucum om 0asaenus:
yeMm MeHblle daslienue, mem aKmueHee ucnapetue.

W3 oneiTa 3HaeM, YTO BOJA B Y3KOM COCYle HCOapsAeTcHd MeLNeHHee,
gyeMm B mmpoxoM. CledosamenbHo, ucnapenue 3asucun om niaowadu
ceoboduoll nogepxnocmu sudxocmu.

Ilocyna, BeiMBITas ropsdyeil BOJoi, BRICEIXaeT GwICcTpee, YeM Ta, KO-
TOpasi BRIMBITa Xodomuoil. Jlocka, mMpoTépras TPANKOHE, CMOYEHHOH B
ropsdeil Boje, NPaKTHYECKH BhICRIXaeT cpasy. Cuedosamenvio, ucna-
peHue 3asucum om nemnepamypol.

3. 3agaya na npuMenenHe BToporo 3akona HrioTona.
PaeHoycKopeHHbIH NoAbEM rpy3a Maccoi 75 Kr ¢ MOMOLLbIO KaHaTa Ha Bbl-

coty 15 M npogomkanca 3 c. Onpepenvre Bec rpy3a npy noavéme.

Pemenne:
Bec — aTo cuna, ¢ KOTOpO# rpys AeHCTBYET Ha KaHAT.
Ilo Tperhemy zakony HrioToHa KaHaT jgelicTByer Ha

rpya cHIoit T=-P, Mogynu aTux cus pasasr: T = P,

Kpome TOro, Ha Teno feifCTBYeT CHIA TAMKECTH
mg (puc. 15.2). 3anuieM ocHOBHOEe ypaBHeHHe
AUHAMHKH B BEKTOPHOH hopme:

T+mg=ma .

Ecim cBAsaTh CHCTEMY OTCUéTa ¢ 3eMjeil H
KOOpAMHATHYIO ock Oy HAUDABHTH B CTOPOHY
JIBUKEHHsA, TO OCHOBHOE YpaBHEHHEe AHHAMHUKH
nmeer BuA: T—mg=ma, orkyga T=m(g+a) .
Moayns yekopeHHa HaigéM H3  (GOPMYIBI
h = at/2, orxyna a = 2h/t’.

Pe. 15.2 ITogcTaBnsasa 3T0 BEIpa)KE€HME B OCHOBHOE Ypas-
HeHHe, NOJYYAM
92 i
T=P=m[g+—f], T=75 ur{10%+2—-15-2—“1)=935 H.
t C 9c¢
OrseT: 985 H.
BHJIET N: 16

1. IMocrosmueii JSJCKTPHYECKHH TOK. JJIeKTpHYEcKana Iens.
JIeKTpHYecKoe cONpoTHBIcHHe. 3akon OMa Nas yuacTKa 3JIeK-
TPHYECKOI e,

MeTanner B TBEPHOM COCTOSHUM, KAK M3BECTHO, HMEIOT KPHCTANIH-
decKoe cTpoeHne. YacTHILI B KPHCTANIIAX PACTIONOKEHE] B ONPEAETEH-
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HOM MOpsxke, o6paszys NPOCTPAHCTBEHHYIO (KPHCTAIIHYECKYIO) pe-
meTky. B yanax KpHCTAJIHYECKOH peIleTKH MeTasjla pacIoloKeHbl
NOJONCUMeNbHbIE UOHBL, & B IPOCTPAHCTEE MEKAY HUMH ABHIKYTCSA C80-
000Hble 2eKMpPOiLbL, T.€. He CBA3aHHEBIE C AXPAMH CBOHX aToMmoB. Om-
puyamenvhblit 3apad ecex ceof0GHbLLX 2eKMPOHOE NO MOOYLI0 pasen
nosoxcumenvhomy 3apidy ecex uonos peuemru. ITosTomy B OGBIYHEIX
YCAOBUSAX METAJJ dJeKTpudecku HeiitpaneH. CobGoHEIe 3JIEKTPOHEI B
HeM aBMiKyTcA Gecnopsiouno. Ho ecniu B MeTanie co3aTh ajleKTpHUe-
CKoOe 1oJie, To cBo6OAHbIE BNeKTPOHBI HAYHYT JBHTATLCSH IOJ AeACTBHEM
3NIEKTPHUYECK X CUJ, BOZHUKHET BIeKTPUYECKHH TOK,

DJIeKTpHYeCKHii TOK B MeTajllaX NpejcTaBiser cofoii ymopamo-
YeHHOe IBHIKeHHe CRO0O0THBIX JIeKTPOHOB.

CKOpoCThL ABHIKEHUS CAMHUX 2JIEKTPOHOB B NMPOBOJHHUKE MOJ AeHcT-
BUEM 3JeKTPHYECKOro I10Jf HeBelHKa — MOpAKa HEeCKOJBKO MHJLIH-
MeTpOB B ceKyHAY. C BOBHUKHOBEHHEM DJIEKTPUUYECKOTO IO BCE BJIeK-
TPOHBI HAYMHAIOT ABHUTATHCA B OLHOM HANpaBJIeHHHM N0 Bcell anune
MPOBOXHUKA. ;

dnexmpuieckuiL. mox — ynopadouennoe deuncenue 3apANCEHHBLY
yacmuy 6 nposodHuke. B MeTaliimyecKHMX TPOBONHHKAX dJIEKTpHUE-
CKHIl TOK mOpejcraBider coboif yrnopsjoyeHHOEe ABHIKEHUE 3IEKTpPO-
HOB — YacTH4Yek, 001agaonx oTpHIlATeNbHBIM 3apaoM. B pacTeopax
KHMCJIOT, cojieil, mexouei aIeKTpUUecKuil ToX obyCcloB/IeH IBMMKEHUEM
HOHOB 000MX BHAKOR.

3a Hanpagaenue MOKA YCAOEHO NPUHAIL MO HANPASIEHUE, NO KO-
mopomy deuxcymca (uaru moziu Ot déuzambca) 6 nposodHuKe Nnoo-
JHeumesibHble 3apadet, m.e. HANpPasileHue OM NOLOHCUNMENILHO20 NOAI0OCA
UCMOYHUKA MOKA K OMpPULanmetvHomy.

Korga ceobogHo 3apsiykeHHAA YacTHIA — DIEKTPOH B MeTajlie HIH
HOH B PACTBOpPE KHCJIOT, coneil M menodeil — ABHIKETCHA 110 3JIeKTPH-
YecKOo# IenH, TO BMEeCTe ¢ Heil MPOMCXOAWT H NepeMelljeHUe 3apsAia.
DIeKTpUYEeCKHIl 3apsk, IPOXOAAINAI Jdepes HonepedyHoe cedeHne Mpo-
BOJHMEKA B 1 ¢, onpegenseT CHIY TOKA B IleNH. 3HAYAT, CUIA MOKA PA6-
Ha OMHOUWLEHWIO INeKmpuiecKkozo 3apada ¢, npoweduiezo wepe3 none-
peyHoe cenerile NPosodHUKA, KO 8peMeHl €20 NPOX0JcdeHus t:

I'=q/t,
rie I — cuna Toka.

Ha MesxayHapogHoil KoH()epeHIIUHE 110 MepaM i BecaM B 1948 r. On1-
JIO PEeIleHO B OCHOBY OIpefeNeHus eJUHUYbL CULbL MOKA IOTOXKHUTE AB~
JleHNe B3anMOZecTBHA ABYX [apajebHBIX IPOBOJHUKOB C TOKOM, 3a
eTUHUILY CHJILI TOKA IPHHUMAIOT CHIY TOKA, IIPH KOTOPOH OTpe3xku Ta-
KUX TapajuleJbHBIX ODOBOAHUKOB AIuHOI 1 M B3aumojelicTByIOT CH-
moit 0,0000002 H. By eauuuily CHJIBI TOKA Ha3bIBAIOT aMmiepoMm (o6o-
sHavaeTcsa A) B uecTh paniy3CcKOro yueHoro AmMnepa.

IIpuMeHAIOT TAKIKEe NOJLHEIE I KPATHRIE eHHUIILI CHJIBI TOKA: M-
auamnep (MA), muxkpoamiep (MrA), kunoamiep (kA); 1 MA = 0,001 A;
1 MxA =0,000001 A; 1 kA= 1000 A.
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Exunanna snexrpruyeckoro sapana — kyiaoH (Ki):
1Kn=1A-c.

Kynon pasen anexmpuyecikomy 3apady, npoxodauemy cK603v none-
peunoe cevenue nposodnura npu cune moxa 1 A 3a epems 1 c.

JdnekTpUyecKU 3apAN MMeeT M JpPYroe Ha3BaHHUE — KOJAULECME0
aneKmpuyecmed.

Cuiy ToKa B IeIIH H3MePAI0T IpHGopoM, Ha3blBAeMBIM aMIIEPMETPOM.

HpH H3MepeHHH CHIBI TOKA aunepmemp GKIIOMANM 68 Yendb nocae-
JdoBaAMenvHO ¢ MmeM YHaACmKOM, CULY NOKA 8 KOMOPOM U3MepAIOMm.

DIeKTPHYECKHI TOK — 5TO YIOPALOYEHHOE ABHMKEHUE 3apPAKeHHBIX
YaCcTHIIL. OHO co3naeTcd 3NEeKTPHYEeCKHM IIoJieM, KOTopoe IIpH 3TOM CO-
Bepuuaer pabory. PaboTy cHII sIeKTPHYECKOT0 II0JIs1, CO3AI0IIETO DIeK=-
TPHYECKHIl TOK, HA3bIBAKOT palomoil moka.

Ho He TOonBKO OT OXHOI CHIBI TOKA 3aBUCHT paboTa Toka: OHA 3aBH-
CHUT eIlle ¥ OT APYTOH BeJHUYMHEI, KOTOPYIO HA3LIBAIOT AEeKMPUYECKUM
HanpaxceHueMm WIH IPOCTO HANDANCEHUEM.

3Has paboTy ToKa A Ha JaHHOM YVUYACTKE IEIIH M BeCh BIEKTpHYe-
CKUI 3aps)| ¢, NPOLIEAIIN IO STOMY YYACTKY, MOMKHO OIpeJelUTh Ha-
npskeHue, T.e. pafomy moka npu nepemeujeHul 3JeKmpuiecKkozo 3a-
psada, paenozo 1 K.

Hoo)
I

rae R — BeIMYMHA TOCTOAHHASA JJIA JaHHOTO NPOBOJAHHUKA M He 3aBUCHT
HH OT HaNPAMKEHUA, HA OT CHJIBI TOKA.

Ecau HanpsseHne Ha JaHHOM IPOBOJHUKE YBEIMYUTCH, HAIDHAMED,
B 4 pasa, To BO CTOJILKO K€ PA3 YBeJIWUHTCSH ¥ CHJIA TOKA B HEM.

IIpuunHa 3M€KTPUIECKOr0 COIPOTHBIEHUA NPOBOLHNKA — B3AHMO-
JleficTBHe 9JIEKTPOHOB ¢ HOHAMH KPHCTANJNHYECKOH pellleTKH MeTaJlja.
IToaToMy MOKHO NpPeAIOJNOKHTh, UTO COIPOTHBIEHHE NPOBOLHHUKA 3a-
BHCHT OT IIADAMETPOB IPOBOAHMKA: ALiHbL, NAOWadu nonepexHozo ce-
YeHUA U eulecnéa, U3 KOTOPOro OH M3TOTOBMIEH.

TlopgTBepaumM aTo onsiToM. BodsMem

1) HMKeTMHOBEIE IPOBOJIOKH O{HHAKOBOM TOJNII[WHBI, HO PA3HOMH JIMHEI;

2) HHKeJIHHOBBIE NPOBOJIOKY OAWHAKOBOM JIJIHMHEI, HO PasHOH TOJ-
LM HEI (PasHO NI0IaLH ONEPeYHOT0 CeUeHUA);

3) HHKeJHMHOBYI0O H HUXPOMOBYIO IIDOBOJIOKM OJHHAKOBOH ANWHLI K
TOJIIUHEL.

Cuny Toka B IleIH W3MepAKT AaMIEepMeTPOM, HaOpsMeHHe —
BOJLTMETPOM.

3Hasa HaUpsyKeHVe Ha KOHIAX NPOBOJHMKA 1 CHJIY TOKA B HEM, 110 3a-
KoHY OMa MOKHO ONIPEIeTHTE CONPOTHBIEHHE KaX/I0I0 U3 IIPOBOHMKOB.

IIpuxoauM K BEIBOAY:

1) ¥3 ABYX HHKEJIMHOBLIX IIPOBOJIOK OZHHAKOBOH TONIMHHBI Gonee
JAIMHHAS [IPOBOJOKA HMeeT DoJIbIIIee COPOTUBIEHNE;
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2) u3 ABYX HHKEINHOBEIX IPOBOJIOK OJHHAKOBOH JNUHEI 6oNkhilee
COTIPOTHBJIEHHE HMEEeT [IPDOBOJIOKA ¢ MEHBIITHM NONePeYHEIM CEHeHHeM;

3) HHKeJIMHOBAA U HUXPOMOBAA IDOBOJOKH OAHHAKOBLRIX DASMEDOB
MMeIOT pa3dHoe COIIPDOTHBIIEHHEe.

3aBUCHMOCTh COTMIPOTHBJIEHHUA NIPOBOJHUKA OT €ro pasMepoB H Bellje-
CTBA, M3 KOTOPOIo M3roTOBJIEH IIPDOBOJHHUEK, BIIEPDBLIE DKCIIEPUMEHTAIB"
Ho uay4yun I'. Om. OH ycTaHOBHI, YTO CONPOTHRIECHHE MPAMO IPOIOP-
UOHANBHO JJIMHE NPOBOJHMKA, 00paTHO NPONOPIHOHANLHO IJIOIALH
€ro NOMepevyHOro CeYeHHUA U 3aBUCUT OT BEIeCTBA IIPOBOJHUKA!

_pt

»

rje p — yAelbHOE CONpPOTUBIeHHe, | — ero gnuHa, S — II0ImMAaAs mome-
PEYHOro CeYeHH A IPOBOHUKA.

ConporuBieHHe IPOBONHMKA M3 JAHHOTO BellecTBa ANHHOA 1 M,
ILIOMA/BIO TIOIIEPEYHOro ceueHns 1 M° HABBIBAIOT YAENLHLIM COMPOTHE-
JIEeHHEM 3TOTO BEIIECTBA.

Epunnna conporusnenus — 1 OmM, efuHHIa OIODAMH ONEPEYHOTO
ceuenns — 1 M°, a equauna uuuEsl — 1 M, TO eMHUIE VAEILHOTO CO-
MPOTHBJIEHNA:

10m-1m? 10m-1mm?
=—=10M M UIH p="""T—.
1m 1M

YmobHee miaoniaib HONEPEYHOr0 CeYeHHA POBOJHHUKA BBIDAXKaTh B
KBaJ[PATHLIX MUJLIAMETDAX.

H3 Bcex MeTaslJ0B HAUMEHBIIUM YAEJLHBIM COIPOTHBRIEHIEM 06a-
naroT cepebpo n mens. CregosaTensHo, cepebpo ¥ Megb — JydINMe IIPO-
BOAHUKY 3J€KTPUYECTRA.

SaBHCHMOCTE CHJIBI TOKA OT HANDSKEeHHA Ha KOHIAX YUACTKA LENH
¥ COMPOTUBJIEHHS BTOT0 YYacTKA HazblBaiOT 3akoHoM OMa B UeCTh He-
Mernkoro yuesoro I'. Oma, OTKpBIBIIEro sToT 3akoH B 1827 r.

Crra TOKa B yUacTKe LEIH IIPMo MPOooPIHOHAIBHA HANPAKEHHIO HA
KOHIIaX TOT0 y9acTKa ¥ 06paTHO IIPOMOPUHOHAILHA €r0 CONPOTHRIICHUIO!

I=U/R,
aneck I — cuja TOKa B yuacTKe renu, U — HaopsixeHWe HA 3TOM yda-

cTKe, R — conpoTHEBIeHHe y4acTKa.
Bakon OMa — OJ{HH U3 OCHOBHEIX (DH3WYECKHUX 3aKOHOB.

2. Hamepenue Beca Tesa B BO3AyXe U Beca TeJa, MOJTHOCTEIO MO~
rpy:KeHHOr0 B JKHIKOCTH, PACYET CHIBI ApXUMesa.

Hra nposedenus amoii pabomwu. HyncHo obopydosanue: duHnamo-
Memp, CMAaKah ¢ CUIbHO CONEHOIL 60001, cmaKan ¢ npecHoil 6odoil, me-
Jl@ pa3nozo 00séMa ¢ NPUBAIAHHOL HUMBIO.

C noMoiepo guHaMOMeTpa onpejgennm Bec Tena. K pmHamomeTpy
NpUKpENUM rpya, IPY:KHUHA JWHAMOMETpPA pPacTAHEeTCHA, CHJIa YIpyro-
CTH NPY’KHHEIL, BTO U €CTH BeC Tena B Bo3ryxe (P).
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OnycTuM Teso, IpAKPeIIEHHOe K JUHAMOMETDPY, B CHJILHO COJIEHYIO
Boxy. OrMeTuM noxkasaHusa gruHaMoMeTpa. OHM OKasKyTCHA MeHbIIe, YeM
Bec Tena (P ).

OnycruM aTO JKe Teno B CcTAKaH ¢ IpecHoil Bogoir. O6paijaemM BHU-
MaH#e Ha TO, UTO NOKasaHHA JMHAMOMeTPa yMeHbIIuInucsk. Mel sHaeMm,
YTO IJIOTHOCTH IPECHOI BOMBI MEHbIIE, YeM MODCKOM.

ITorTopuM onwiT ¢ TenmoMm Gonsmero obnéma. OTMeuaeM, YTO HOKa-
3aHMA OUHAMOMETPA COOTBETCTBEHHO YBEJIMYMINCH, HO IO-TIPEKHEMY
OCTAJINChL MEHBIIe, YeM BecC TeJla B BO3JyXe.

CrenosatensHo, Ha Teja, NOIPY:KeHHBIE B MUAKOCTh, AeHCTBYET CH-
Jla, HANIPABJIEHHAA BBePX M 3HaUeHHe CHJILI 3aBHCHUT OT ILTOTHOCTH KUK~
KOCTH M 00'béMa IOTPYKEHHOTO B SKUAKOCTHL Tea. JTOT 3aKOH BIepBbIe
GBLT OTKPRIT APXHMEIOM M MaTeMaTHYeCKH 3alIUChIBAETCH TAK:

F,=pgV,
rje p — IJIOTHOCTb JKHMJKOCTH, £ — yCKOopeHHe cBoOOZHOro nageHus
Tena, V — 00'pEM MOTPYIKEHHOTO B 3KUIKOCTh TeJa.
Paccunraem snauenue cuasl Apxumena: F, =P -P .

3. 3apava Ha pacYéT LEHTPOCTPEMHMTEIHHOT0 YCKOPEHHS NpPH
ABHKeHHH TeJla IT0 OKPYRHOCTH, :

PaccunTaiiTe LEHTPOCTPEMHTENbHOE YCKOPeHHe g, ., KOTOPOEe WCMbIThiBa-
10T NaccayKupbl, CHAALLME B aBToMOBKNe, NPOe3XKalolieM Mo cepeanHe Bbinyk-
noro mocra paguycom 40 m co ckopoctsio 10 m/c ?

Pernenue:

YaTémM, YTO CKODPOCTE ABTOMOOMIS, B KOTOPOM CHIAT
HDacCaKHuprl, He MEHAETCHA 10 MOAYJII0, CIeLOBATEJLHO,
LEeHTPOCTPEMHUTENILHOE YCKOPeHHe, KOTOpOoe HCIBITHI-
BaloOT IIACCAMHDEI B aBTOMOﬁHJ‘Ie, MOJKHO DPACCUHTATE IIO

u® _(10Mm/c)’
R 40 ™
Orser: a, = 2,5 m/c”.

thopmyme: a, = =25 M/c

BHJIET N: 17

1. PaGoTa M MONIHOCTH 3JIEKTPNYECKOro ToKa. 3akoH Ixoyasa —
Jenuna. Henoas3opanue TEIIOBOTO ACHCTBMA TOKA B TEXHHKe.

Ymobbt onpedenums pabomy 31eKmpuieckozo moka Ha KaKom-iuco
yiacmke yenu, Hado HANPAJNCEHUE HA KOHUAX 3M020 YHACMKA yenu
YMHONCUMb HA alecmpuieckuil 3apad (Koauvecmeo aneKmpuiecmed ),
npoutedwuil no Hemy:

A=Ug,
rae A — pabora, U — HanpsixeHue, ¢ — 3JIeKTPHUECKU 3apAL.

DNeKTpUUecKUil 3apsf, NPOTEKAIOIIMNA [0 JIEKTPHYECKOH NemnH,
MOKHO ONIpefeNuTh 1o hopmyne: g = It.
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C yuérom aroro paGoTa ToKa B 9/1eKTPUYIECKOH IenH onpefe TUTC:
A=UlIt.

Pa6ora aJeKTPUYECKOro TOKa Ha YYACTKe IeIHM paBHA IIPOM3Beje-
HHIO HANPAMEeHHA HA KOHIAX 3TOrN0 YYAaCTKA Ha CHJIY TOKA M Ha BpeMd,
B TedYeHHe KOTOpPOro coBeplnanach paﬁou‘a.

Pabora namepserca B juroynax. 1 ik=1B-1A-1c.

DNeKTPUUECKYI0 2HEPrHI0 M3MepAT npubopaMM — CYETYHKAMM,
KOTOpPEBIC OZHOBPEMEHHO M3MEepAIT HANpAMKEeHHe, CHIY TOKA M BpeMs
MPOXOAOIEHHNA TOKA B IIEIIH.

PafoTa sneKTPHYECKOro TOKA, IPOU3BEJEHHAA B €/JHHHAILY BpDEMEHH,
€CTh CPeJJHAHA MOIITHOCTE 2JIEKTPHYECKOI'O TOKA.

ped ity
t t

B8a eguHUNYy MommHocTH NpuHAT 1 Br. 1 Br= 1B 1A.

I/ISMepﬁIOT MOLIHOCTE TAKyKe B MeKTOBATTaX, KHJOBATTAaAX, Mera-
BATTAX.

1rBr=100 Br,

1Bt =1 000 Br,

1MBT =1 000 000 Br.

HaMepsAioT MOIHOCTH 8AEKTPHYECKOr0 TOKa TpufopaMH BATTMETPAMH.

O,IIHHM H3 CBOﬁCTB ANEeKTPHYECKOr0 TOKAa SABNAETCH erc TelJoBoe
neicreue. CBobogHBIE 3JIEKTPOHBI B METALlaX, HOHLI B PACTBOPaxX CO-
JIeit, KMCJIOT, Ienodeil npyu B3aMMOAEHCTBMHM C MOHAMM MJIM ATOMAaMM
BeIecTBa MPOBOAHMKA MEePEJAI0T UM CBOIO SHEPIHIO.

MHOI‘O‘IHCJ’IEHHHG DKCIIEePHMEHTEI NOKA3BIBAKOT, YTO B HENOJABHM-
HBIX MeTAJNNHYEeCKHX IIPOBOAHHKAX BCA paﬁo'ra TOK& HﬂéT Ha yEBeJiH4de-
HYe UX BHYTPeHHeH sHepruu.

Harpesasch, NIPOBOAHUK OTA&ET MOJYUEHHYIO 9HEPTHIO OKDYIKAI0-
MM TellaM B BHUJE Tellsoeoil sHepruu. K Takomy BEIBOAY HE34BHCHMO
JAPYr OT Apyra OpPHILIH aHrauickuil yuénsii II. JKoyibk #m pyccKui
yuénsri 9. X, Jleni,.

KomuyecTBo TeIIOTHI, BEIIeIsgeMoe MPOBOAHHKOM ¢ TOKOM, PABHO
IMpoOU3BeNeHHID KBaJapaTa CHJIB TOKA, CONPOTHBIEHHIO NIPOBOAHKHEKA B
BpeMeHH.

2
@ = I'Ri.
DTOT 3aKOH HOCUT HazBaHKe 3akoHa [[xoyns — Jlenna.
Hcnonraysa saxon Oma, MOMKHO HONYUYUTE QOPMYIY:

U2
=—-t.
g R

Tenosoe JleicTBHE TOKA IMHPOKO HCIIONIE3VETCA B TEXHHKE.

Hanpumep, B JJaMIIaX HaKaJHBaHHWA, B IINIABKHX IIDEJOXPDaAHHUTENAX,
B HarpeBaTeJIbHBIX HPHGODB.X, B ABTOMATHHYECKHX y(:'rpoﬁ(:'rnax orpa-
HHYEHHA TOKA.

73



2. ITporepka NMpPeRNMOJIOKeHHA: NPH YBeJWUYeHMH JJHHBI HUTH
HHTAHOrO MAsITHHKA B 4 pasa mepHoJ ero KojgeGaHuil yBeJIudnBa-
eTca B 2 pasa.

Hnsa evinonanenus amoil pafombvl HYNCHBL
wacwl ¢ cexyrAnoil cmpenroil uau cexyrdomep,
wapux, NPusA3AHHbLE HaA HUMU, cCaAHmMuMem-
Fow  poeas newma, wmamaus.

Cobepém ycranoBky (puc. 17.1).

TN e e e e o

N Tlepuoj kosebaHuil MasTHUKA ONpeAedeM
N o chopmy.ie:
F“II I
SRR PR NS YA | T=2n [—.
Pue. 17.1 g

Hamepum gnuHy MasTHHKA CAHTHMETPOBOI seHTOll. Paccumraem
nepuoj HATAHOTO MAaATHHKA, IPUHAB YCKOpPeHUe cBODOLHOTO NAAeHUA
pasHeM 10 M/c.

OTmeTHM BpeMs HeCKOJBKHX Konebanmii, Hanpumep 30. Torga spe-
Ms O HOTO KoJeDaHus MOSKHO OIIPeeIUTE Mo (popMyie:

t
T=—,
n
rge n — 4ucio Konebauuii, t — BpeM# 9TUX KoaebaHmi,
IloBTOPHMM ONBIT, VBEIHUYHUB AJIHHY MasiTHHKa B 4 pasa, CHOBa pac-
cuMTaeM nepuof, maaTHHKA. [lepumony komeGaHuil yBeluduBaeTcs B 2
paaa.

3. 3ajaua HA OTHOCHTEJBHOCTH MeXaHHUECKOro ABHKeHHA,

Kannu poxas, nagaiouve sepTikansHo, NonajaloT Ha CTeK/1o OKHa Baro-
Ha, ABMXXYLLErocs co cKopocTbio 36 kM /4 (puc. 17.2), 1 OCTaBNAIOT HA HEM
cnep nog yrnom 60° k BepTukanu. Onpegendre CKOpPOCTb NaAEHWA Kanenb.

Iano: Permenne:
U=36km/u=10m/c | PaccMoTpuM [BHIXeHHME KaILId B CHCTEME
o=60" OTCYéTA, CBA3AHHOH C MBHIKYI[MMCH BATO-
v—2? | moM, puc. 17.2.
) 5 ITyers U,, — CKOPOCTH KaIlIM B 3TO
v v
HOJABMXKHON cHucTeme orcuéra. Hcemomas-
1 3ysl 3aKOH CJIOMKeHUA CKopocTell, moay-
P | e quM:
Pyc. 17.9. U=0+0,, = U, =0-0=U+(-U).

ITocTpoum BexkTOD ﬁm. Hrak, B cucrte-
Me OoTcYéTa, CBABAHHON € BATOHOM, KAIIM MMEIOT CKOpOCThL U, Ha-
[IpABJEHHYIO TTOJ{ YIJIOM ¢ K BePTHKAIIH.
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Moxyns BeKTOpPOB iU, 1 —ii paBHBI, moaToMy U3 AABC:
v=u/tg o= 20,8 xm/u=5,8 m/c.
Orset: 5,8 M/c.

BHJIET N: 18

1. 9nexTpuyeckoe mojae. JleiicTBHe 3MeKTPHYECKOTO0 HOJH HA
anexkTpudeckue 3apuaasl. Kongemcarop. JHeprus sneKTPHYECKOro
noJA KOHIeHcaTopa.

HasnexTpusoBaHHBIe TeNla B3aUMOLEeHCTBYIOT IPYT C APYTOM Ha pac-
CTOAHHH — INPDHTATHBAIOTCA H OTTAJIKHBANTCAH.

Cornaceo yuennio Papajges m Maxceeana IpPOCTPAHCTBO, OKPY-
sKaloljee HA3JeKTPH30BAHHOE TENO, OTJIMYAETCH OT IPOCTPAHCTEA, Ha-
XOoOAleroca BOKDPYI He HadJIeKTPH30BAHHEIX TeJ. B npocmpaHcmee,
20e Haxofumcea anekmpudeckuil 3apad, cywecmeyem alexmpuiecikoe
noJse. DNEeKTpUUECKOe IoJe mpejacTaBiser coboil BHA MaTepHH, OTJIH-
yapmuiica or semecTBa. O cymecTBOBAHMH 3IEKTPHUYECKOr0 IIOJISA
MOMHO CYAHUTE JIMIUE 110 ero ,H;eﬁCTBHﬂM.

JNIeKTpHUYECKOe II0JIe 3apsijia AeHCTBYeT ¢ HEKOTOPOH CHJIOH Ha BCi-
KW Ipyroi 3apaAl, OKA3ABIINIiCA B II0JIe JAHHOTO 3apsAa.

Cuuny, ¢ KoTOpoO# 3NeKTpHYECKOe oJie NeHCTRYeT HAa BHECEHHEIH B
Hero QJIBKTPH‘IGCR]‘!ﬁ 3apAal, HA3RIBAIOT 3JIEI€TPH‘I&CI€Oﬁ (}ll.l!ﬂl‘;l.

B6ausu sapaxicennvix me delicmeue nora cunbhee, a npu yoanenuu
om Hux — ocaabeaaem.

I'naeénoe ceoiicmeo anexmpuveckozo nons — deilicmeue ezo Ha
anexmpuveckue 3apadst.

DNeKTpHUEcKOe IT0JIe HeNMOJABHIKHBIX 3APATOB HA3BIBAIOT 3JIEKTPO-
craTudeckuM. OHO He MeHsIeTCH CO BpeMeHeM, ¥ OHO CYIIeCTBYeT B IIpo-
CTPAHCTBE, OKPYKAIOIIEM 8TH 3apAALI, 1 HEPa3PLIBHO C HUMH CBA3aHO.

Cymec’mym’r TiepeMeHHBI¢ BO BpeMeHH 3JIeKTpHYeCKHe II0JIA, KOTO-
Phle He CBA3aHBI ¢ 3apAgaMH Hepa3pPbIBHO.

TToaTBepAUTL AeHCTBHE DJIEKTPHUUECKOrO TMOJAS HAa 3apPANLI MOMKHO
CHeIVIOIHM OILITOM.

K nmonosxurensHO 3apAKeHHOMY IIApUKY 0T siaexkTpodopHOi Ma-
IIIHHBI HpHﬁJIHSHM SapH}KCHHBIﬁ TOJKE IOJOMHTEJNBHO 3JeKTDOCTATH-
YecKu# MasTHUK. YiKe Ha HEKOTOPOM DACCTOSHHHM MbI OGHADYRKHM, YTO
MafATHHK OTTAJKHBAETCSH. ECJIPI e 6YJ1('!M npnﬁnmxan, OTpHIIATEJIEHO
3apAMKEHHBINH 3JeKTPOCTATHYECKHII MAATHHUK, TO OH Oyger ONpHTATH-
BaThCA. JTH B3aMMOAEHCTBHA MOKHO OGBACHUTH TONBKO HAJIHYHEM
AEeKTPHYECKOI'0 IIoJIA BOKPYI 3apsAMeHHOr'o ImapMeKa ¥ ero CBOﬁCTBOM
HeliCTBOBATEL HA 3apAMbI.

DaexTpuuecKoe moje crocobHo coBepiaTh paboTy, 3HAUYMT, OHO 06-
nagaer speprueii. Jlns Toro 4robnl € MCHOJMBL30BATE, HYXKHO NpexK/e eé
HAKOIHTL. ¥ CTPOMCTBOM /JJIs1 HAKOILIEHHUS 3aPsAJa B SHEPIHH DIIeKTPH-
YeCKOoro nojid ABJdAeTca KOHIeHCATOPD.
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Ecnn Baark aBe nuactunsl (puc. 18.1), u sapsa-
JIUTh OJ{HY TOJOMKUTENLHO, 4 XPYTYIO OTPUIIATENLHO,
TO B NPOCTPAHCTBE MEMJY [UIACTHHAMY CO3LaéTCHA
3JIEKTPHYECKOE [0JIe, & MEXAY MIACTHHAMM BOIHH-
KaeT HANPKEHHE.

DUzHYECKYI0 BEJIHUYUHY, UUCIEHHO PABHYIO OT-
HOUIEHHIO 3apSfa OJ{HOI MJIACTHHBI X HATPSYKEHWIO MEXAY IJIacTHHA-
MU, HA3LIBAIOT ek TpoéMKocTsIo (C).

Puc. 18.1.

c=Z:
U

OneKTpoEMKOCTE HaMep#AioT B (apanax (P), 1 & = Kna/B. Bapag s
1 Kx ouens Besmk 1 éMKocTh B 1 @ oueHs BelMKa, I03TOMY Ha IPAKTH-
Ke UCIOJL3YIOT J0JIH 3TOH e INHHUIEI:

1 md=10"d (Muxpodapax)

1 5D=10" D (nanodapar)

1 nx®=10" ® (muxodapa).

CucTemy JBYX IDOBOJHUKOB HABLIBAIOT KOHACHCATOPOM.

Ha cxemax KoHgeHcaTop 0003HAYAIOT TAK: — || o

Kongencaroprl uMeoT pasjinyHoe yerpoiicreo. Hanpumep, 6ymank-
HEIIT KOHIEHCATOD COCTOMT M3 JBYX IOJOCOK AJIOMUHHEBON (hOJBTH,
HM30JHUPOBAHHBIX APV OT JPYra H OT METAJIMYECKOro kopoyca 6ymas-
HBEIMH JIEHTaMH, OPONUTAHHEIMU napadnuoM. Ilosockn u neHTEHI TyrO
cBEpHYTHI B Haker Hebossimoro pasmepa. Ilo pony quaitekTpuka, Haxo-
AAMIErocs Mexay [UIACTHHAMH, KOHIAeHCATODPbI GBIBAIOT BJIE€KTPONATH-
YeCKHUMH, CAIOASHBIMI, BO3AYITHLEIMH M T. 1.

Konpencatops! GLIBAIOT TAKIKe MOCTOAHHON éMKOCTH M ITepEMEHHOI
E€MKOCTH.

Pe3ynbTaThl ONBITOR MOKA3BIBAIOT, YTO IAEKMPOEMKOCMb KOHOEH-
camopa 3asucum om paccmoanus mexdy naacmuHamu KoHdeHcamo-
pa, naowadu naacmun u duanexmpuveckoil nporuyaemocmu cpedot,
pacnonoxcennoll mexcdy naacmunamil.
£-8
4nkd

opmyna EmrocTH KoHjgeHcaTopa umeer suja: C= s IHe

H-m
k=9.10° —}-C“E— KoadhPHIHEHT TpoHopINoHaNLHOCTH B hopmyae Kyio-
n

Ha.

IIpy mogkMrOYEHUH KOHAEHCATOPA K MCTOYHHMKY IIOCTOAHHOTO TOKA
(3apsiixka KOHeHCATOpa) HA NNACTHHAX KOHJeHCATODA HaKalJWBaeTcCH
sapsf, a IPH HOAKJIIOUEHHH ero K norpeburenio (HampuMep, K JaMie-
BCIBIIIKE (POTOANMAPATA) KOHIEHCATOD paspAykaercs 3a Goynee Kopor-
Koe BpeMsi. DJHeprusa KOHAeHCaATOpa onpegensaeTcs (popMynoii:

Cu?
2

W=
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| Hns yeenuuenusi EMKOCTH KOHAEHCATOPEI CO-
1l equpsiior B 6arapen (puc. 18.2). Takoe coegune-

o— -0 HHMe HasmIBalOT napasnencHbiM. IIpu Taxom co-
Il eIMHEeHENH CHCTEMY KOHJIEHCATOPOE MOXHO pac-

[ CMATPHEATE KAK OJJMH KOHJIEHCATOP C IJIOINALEIO

Puc. 18.2 IJIaCTHH, paBHOIl cyMMe Iomaneil NIacTHH Ka-

WAOro u3 KoHaeHcaTopos. O6masa éMKOCThL IIpH
TAKOM COoe/{MHeHuH onpexensercs no hopmyne: C,=C +C,+_+C,.

KonaencaTopsl HaXOAAT IOHpPOKOE IPHMEHEHME B DA/IMOTEXHUKE,
s Bo30yKIeHNs KBAHTOBBIX HCTOYHUKOB CBeTa, B cTpofocKomax.

2. UzMepenne CHIIBI YIIPYTOCTH ¥ YAJIHHEHHS NPYXHHBI, PacdéT
JKECTKOCTH MIPYRHHEL

Hns evtnoanenusn pabomot Heo6xodumbl: JUHAMO-
Mmemp (dHcécmrocmb NPYHCUHbL KOmMopozo Oydenm usme-
pamsb), Habop 2zpy308, UIMEPUMENbHAA JUHEUKa,
wmamuse.

3aKkpenus IMHAMOMETD Ha INTATHBE, OTMETHM
oJoMKeHue ykasarens auHamomerpa (puc. 18.3).

ﬂ ITogBecuM kK AWHAMOMETDY Ipy3, Macca KOTOPOTo
* u3BecTHA, M M3MEPHM YJJIHHEeHHe NPYKHHLI B MeT-
pax (Ax).
Puc. 18.3. Cornacno sakony I'yka
F =|kAx],
a 1o BTopomy s3akony Heiorona
F=mg.
W3z arux ypasHeHAH ONpefeInM MKECTKOCTE DY HEEL!
kAx = mg,
k=mg/Ax.

Koagppuyuenm xcécmrocmu noxkasviéaem, Kaxyo cuay nado npu-
RONCUMD, ¥MOObL PACMAHYMb NPYNCUHY HA eOUHURY ONUHDbL.

3. 3ajaua Ha oTpaxKeHHe CBeTa OT INIOCKOTO 3epKaJa.,

MocTpoiiTe MaobparkeHWe ceeTALLeHCA TOUKKH S B nnockoM 3epkane MN.
Pemenue:

M3 ToueuHOro MCTOUYHHKA S BO3LMEM IIpPOM3-
BosabHEIE ayun SO, SO,, SO, nagawmue Ha

------ niaockoe sepxaso MN. 9T nydm oTpaykaioTcs
TaK, UTO BLITONHACTCH 3aK0OH OTPAMEHHA CBeTAa!

Lo, =LB,; Lo, =2Lp,.

Ly

HMaobpakenne »Toil TOUKH HAXOOHUTCHA Ha IIepe-
CeYeHMH IPOJOIKEHHMII OTpPa)KEéHHBIX Jydeil B
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Touxe S, (puc. 18.4). ITonyuaem muuMoe uzobpaskeHre, HaXofAIeecH
34 3epKaJioM Ha TAKOM e DACCTOAHHMH, UTO H CcBeTANIasAcCA TOUKA.

BHJIET N: 19

1. Onerr dpcrena. MarauTHOe moje Toka. BaammosneicTBHe
MarauToB. [{eiicTBHe MarHUTHOTO ITOJIA HA IIPOBOAHHE C TOKOM.

B 1820 r. marckuil dusux Ipcren ob6HAPYKHIJ, YTO CTPEJKa Mar-
HHTHOI'0O KOMIIaca HM3MeHdeT CBOIO ODHEeHTAIlHID BOaM3N IIPOBOOHHKA C
3aJIeKTpHYeCKUM TokoM. OH NPHULIEN K BLIBOAY: BCIOAY, '€ CYILIEeCTBYIOT
nnmﬂymaecﬂ 3apAakl, CYIIECTBYET MArHHUTHOE IIOJIE.

Jns ykasanusa HaIpaBJIeHUA MarHMTHOTO 0JdA OkI-
JIO BBEIeHO MOHATHE MATrHUTHBIX JHHAH. MazhHumibte
JUHUW — 3mo eéoolpaxcaemvie TUHUU, 800]lb KOMOPbLY
pacnonoxcunucy 6bl MaieHbKUEe MAZHUMHbLE CMPeNKU,
nomeuiérnble 6 MazHumuoe none. MarsEuTHEIe JTHHAK
ABIAKTCA 3AMKHYTBIMH H HHKOrIZa He NepeCceKanTcdA
(pmc. 19.1).

3a HampaBlleHHe MACHUTHOH JMHHH OPHHHMAKOT
HalpaBJieHHe, KOTOpPOe YKAa3blBaeT CEeBepPHBINA IIONIOC
MAPHMTHOM CTpPEJKH, IOMENIEHHON B 9Ty TOUKY. B Tex
ofbnacTax IIpoCTpaHCTBAa, I'leé MAHUTHOE II0JIe 50.nee CHJIBHOE, MATHHT-
HEIe THHHAH #u300pakaior OiMike APYr K APYry, T.e. Iyile, 4eM B TeX
MecTax, rjae mmoie ciaabee.

CnoBo «MarLur» B IIepeBOjie C FPeYecKoro o3HayaeT «KameHb u3 Mar-
HecHH». BriepBhle MATHUTHEIE sIBJIeHUA GbLIH OGHADYKEHEI ¥ HEKOTOPBIX
KaMHell U3 yene3Hoi pyasl (ecrecTBenHble MaruuTel). Ilosike noxgu Hay-
YHJIHCH CO3/IABATh HCKYCCTBEHHbBIE MATHUTHI (TOCTOSHHLIE MarguTsl). Ha
puc.19.2 BuAHO, YTO K PA3HBIM YACTAM MATHUTA JKeJIe3Hble ONHUIKH IIpH-
TAPHBAIOTCH [IO-PA3HOMY. DTO M'OBOPHT O TOM, YTO IO BCel JIMHe MarHuTa
ero CBOIcTBA HEeOOAHHAKOBEI. Hanﬁoxee YETKO OHH OPpOABJAKNTCA IIO Kpa-
AM marHuTa (monioca mMaramnTa). MarHMTHAA CTpeNIKA HA OCH YCTAHABJIH-
BaeTcsd IO JMHHM ceBep — ior. ToT mouaioc, 4TO CMOTPHT Ha ceBep, ObLI
HA3BAH CEBEPHLIM; TOT, YTO CMOTDPHT Ha IOT, — :KHBIM. MazHumot ob-
nadaiom ceoiicmeom: o0HOUMEHHbLE NONIOCA OMMALKUBAIOMCA, PA3HO-
UMEHHbLE noRI0Ca npumazusaromea. Ymo nodmeeprcdaemes onvimamu.

MOITHOCH
—
‘ oz Or
| T
E: ;;E:"bm O umit
i nomoc
Cesep
Puc. 19.2
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MarguTHoe Toje oKasblBaeT BOzAeHCTBHEe Ha NPOBOJXHHK C TOKOM,
NOMeWEHHbLIL 6 MAZHUMHOE noie U He c08Nnadawuil ¢ 2o MazHummbt-
mu auHuamu. Hanuuve takoil cHiIbl MOMHO IOKABATH ¢ IOMOMILIO yC-
TAaHOBKH, H3obpakéunoit na puc. 19.3.

TlogBecuM npoBogHUK AB na rmOKHX NpOBOJLAX, KOTOPhEIE 4epes
pPeoCTaT ¥ KJIIOY MPUCOeJMHEHbl K HCTOYHNKY Toka. IIpoBofuuK mome-
IMEH MEKAY HOJCcaMK AyroofpasHoro MarsyuTa, T.e. HAXOJAUTCA B Mar-
HUTHOM II0JIe.

IMpu 3aMBIKAHUM KJI0Ya B NEOH BOZHHKAaET DIEKTPUYECKHl TOK, H
NPOBOSHUK IPUXOJUT B IBHKEHHE.

Ecnu ybpaTs MariuT, TO IpM 3aMbIKAHHMM 1€NH IIPOBOAHMUK C TOKOM
OCTAHETCHA HA MecTe. 3HAYHT, CO CTOPOHBL MATHHTHOTO IOJIA Ha IPOBOJ-
HHK C TOKOM JeHCTBYeT HeKOTOpas CHJia, OTKJIOHAIOAA ero OT nepeo-
HAYAJBHOTO NoJoxeHus. [leiicTBMe MATHATHOTO NOJIA HA IDOBOAHUK C
TOKOM MOKET OBITH HCIOJIL30BAHO AJIA 00HADYHEeHUS MATHATHOTO MTOJIH
B JIaHHO 06/1aCTH IPOCTPAHCTRA,

Taxum o6pasoM, MazHumuoe noie cozdaémea alexmpuyeckum mo-
KoM u obnapyicueaemcs no ezo deiicmewio Ha 3nexmpuieckuil mok,
m.e. Ha aJeKmpuiecKue 3apadvt.

Hanpasnenue cuusl, fgeiicTeyomeit Ha
NPOBOJAHMK C TOKOM B MATHATHOM ITOJIe, MOXK-

=i

Tl M _ HO ONpeJieNMTh, WCIONB3Ys NPABAJIO JEBOI

X X F pykm: ecnm nmesylo pyKy pacmosIoxuTh TaK,
yTo0BI JTHHHH MATHHTHOTO IIOJSH BXOIHJIH B

) s x W nanmomn mepmempmkynspmo x meif, a wernipe
Pur 10 4 manbila OpLIH HanpasJieHEl II0 TOKY, TO OTCTaB~

neHnsil Ha 90° Goabiiol manel MoOKasKeT HAIpABIeHHEe AeHCTBYIomel
HAa IPOBOJHMK cHJLI (puc. 19.4).

Ecnu nanpasneiue moxa 6 nposodHiLice UL CKOPOCTb 3APANCCHHOLL
vacmuybt cognadarom ¢ AUHUAMU MAZHUMHOL WHOYKYUL UL napar-
JeNbHbL ell, mo cuana, dellemayouwiai Ha NPoeoGHUK ¢ MOKOM €O CMOpo-
Hbl MAZHUMHO20 NOJA, PAGHA HYJI0.

2. HMEDEHI[E IIYTH ¥ BpEMCHH IIPH PABHOMEPHOM ABHMKEHHH Te-
Jia, mocTpoenue rpacduKa 3aBHCHMOCTH IYTH 0T BpeMeHH,

Ilns BBIOJIHEHUA 3TOM paboTel noTpebyeTcs: MuHeiiKa fepeBsaHHAA,
JIMHAMOMETD, CEKYHAOMED, H3MEpHUTeNLHASA JeHTa, 6DYCOK ¢ KPIOUKOM,
IPY3EL.

C momomeio auHaMoMeTpa Oy/ieM nepemeriaTs 6pycox ¢ IrpysaMu MiIn
6e3 rpy30B 1o JepeBAHHON JTHHelKe ¢ [IOCTOAHHON cKopoeTsio (prc. 19.5).

WamepuMm IIMHY IepeMelieHNs H Bpemsd, 3a KOoTopoe 6pycok mepe-
MeCcTMJICS HA 9TO paccTosHue. PaccuMTaeM CKOpPOCTH MepeMeIeHHs
Gpycka.

U=

L
t
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Tak kak s = vt, rpadUKOM Takoll 3aBUCHMMOCTH ABIAETCA IpAMasd,
[POXOAAIas Yepea Hauato Koopauuart (puc. 19.6).

P -
| W —»
7777777777777777777

Pue. 19.5 Puc. 19.6

3. 3agaua Ha mocTpoenue H300parke s B coGuparonie JuH3e.

MocTpoiite U3oBparkeHWe NpeaMeTa, HaxoAALWErocs Mexay hoKycoM W
[ABOMHbLIM (hOKYCHbBIM PACCTOAHHEM.

A c Insi moctpoeHusi wu300parkeHus
JIOCTATOYHO HMCIIOJAb30BaTh ABa yA06-
L L i HEIX ayua. ObosmaumMm npexmer AB
) (puc. 19.7). s Toukm A mnposelém
npamyio AC napannenkHO INIABHOMH
onrudeckoi ocu. Ilocrme mnpenomne-

! HHA JIYY NpOHAET uepes mpaBblil (ho-
Puc. 19.7 RYC.

Bropoit ny4 npoxoAuT Yepes ONTHYECKHH I[EHTP JHH3bI. DTOT JIyY
He M3MEeHHT CBOero HallpaBJIeHHSA. TO‘H{R nepeceyeHnd aTHX nyqeﬁ no-
cle NPOXOKAeHNHA Yepes NHH3Y Oyaer nsobpakenmem Toukn A. Bocera-
HOBHM NEPHOeHAUKYIAD K ONTHYECKOH ocH, monyumm HaobpakeHue
rouky B. Coegnaum nzobparkeHns Touexk A u B.
Haoﬁpamenue A B, nonyunnock 06paTHBIM, JefCTBUTENLHEIM, yBe-
JIUYEeHHBIM.
Hna gagHOrO C/Iy4yas cripaBefJuBbI (hOPMYJIbI
3 NG e | f AB
—=—to, M="=21,
B el d AB
rae I' — koahpUIUEeHT YBeINYeHHA.

BHJIET N: 20

1. fApnenmne snexkTpomarnuTHON uHHAYKIHH. HBayKiuHoHHBIH
Tok. OneiTel Wapanes. [lepemennslii TOK.

flsnenne aNeKTPOMATHUTHON HHAVKIINK 65110 oTkpeIiTo M. Dapage-
em B 1831r.

TIpm BABMraHUM NMOCTOAHHOIO MAHMTA B KATYLIKY rajJhBaHOMETD,
BKJIIOUEHHBII B IleNls, perucTpupyet Tok (puc. 20.1).

e = e
o shd s ? Eg 5

Puc. 20.1. Puc. 20.2.
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Ecnu BRIABMraTh MarHuT, TO TOK, BOZHHMKIIHI B KATYIIKe, MMeeT
Ipyroe HalpasJieHHe.

Eciu sxe MarHMT HaXogUTCA BHYTPHM KaTYIUKH Ge3 IBHKEHHUA, TO
TOK HE BO3HHUKAET.

Ha puc. 20.2 BepxHASA KATYIIKA NOAKJIOYEHA K MCTOYHHUKY TOKA.
Korga nens 3aMBIKAIOT MM PasMBIKAIOT, TO B HHMJKHel KaTYIIKe BO3-
HUKaeT JIeKTPHYEeCKHIl TOK, 4 NPH BKJIOYEHHOM IOCTOSSHHOM TOKe
9JIEKTPHYECKHI TOK B HIDKHEH KaTyIlKe HCYe3aeT.

Taxum ob6paszomM, MOYKHO IPHITH K BEIBOAY, UTO DJIEKTPHYECKUIH TOK
MOSIBJIAJICA B HUMKHEH KaTyIIKe BCAKHIT pa3, Korja MeHAJCS MarHuT-
HBII IOTOK, IPOHU3LIBAIOIINIT IIJIOIAAL KOHTYPA KATYIIKH.

Tok, HaBeAEHHLII B KOHTYpe H3MEHAIOIIMMCA MATHHTHBIM IOTO-
KOM, HA3BIBAIOT UHOYKYUOHNbIM, 4 CAMO A6AeHUEe — INEKmpomMazHum-
Holl uHdyKyuell.

3aKO0H 3JIEKTDOMATHUTHON MHAYKIIUH YUTAETCS TAK:

IpH BCAKOM M3MEHEHMH MATHMTHOTO I[OTOKa, NPOHHIBIBAIOIIEro
KOHTYP, MeK/J1y ero KOHIaMH BO3HUKAET HATIPsI/KeHHe.

BennunHa BO3HHMKAOIIEro HHAYKIIMOHHOTO TOKA 3aBHCUT OT CKOPO-
CTH M3MEHEHMA MATHHUTHOIO IIOTOKA.

ITerepOypsxckuit yuénsit X. JleHn ycTaHOBMI C IOMOIIBIO 3KCIe-
PMMeHTa HallpaRJeHUe HHIYKIIHOHHOIO TOKA.

HHAYKUHOHHBIA TOK BO3HMKAET TAKOr0 HAIpaBJIeHHs, YTOOBI CBO-
MM MATHHUTHBIM TOJIEM NpPensiTCTBOBATh H3MeHEeHHI0 MATHMTHOTO IO-
TOKa, KOTOPHIM OH BBI3BAH.

IIpasuno JleHia o3HayaeT, 4YTO eCJAU BHEIIHEE IIoJe YCHIUBAETCH, TO
MHAYKIMOHHBIN TOK BOZHMKAET TAKOrO HAIPABJEHUA, UTO €r0 MarHuT-
HOE TIoJie IPensTCTBYeT BO3PACTAHMIO BHeIIHero noas. Ecin ke BHeln-
Hee TIoJie ocnabeBaeT, ToO MArHUTHOE IT0Je BO3HHMKINEr0 HHAYKIIMOHHOTIO
TOKA NPEenATCTBYET ero ocaabnrenno. OTKphITHE ABIeHUA 3JIEeKTPOMAr-
HUTHON MHIYKIIMK [I03BOJMJIO CO3MATh YCTPOiicTBA, BhipabaThiBalolue
nepeMeHHEIA 3JIeKTPHYeCKH i TOK.

Taxue ycTpolicTBa HA3LIBAIOTCA I'eHEPATOPAMH IIEPEMEHHOTO TOKA.
lenepaTops! nepeMeHHOr0 TOKA YCTAHABIMBAIOTCA HA 3JeKTPOCTAHILH-
AX. OCHOBHEIMU YACTAMHU TeHEPATODA ABIAIOTCH CTATOD (HEMOABUMHAS
4yacTh) U poTop (Bpamiamoigascs dacts). B o6morky poropa, puc. 20.3,
NOJAT MTOCTOAHHLIN TOK W NIPHUBOAAT Bo BpamieHue. CTaTop mmpeacTas-
Jgsger cofof cHcTeMY HENOABMIKHBIX KaTymek (o6mortok). Ilpu Bpame-
HHHM poTOpa 0OMOTKA CTATOPA OKA3bIBAETCH B IIEPEMEHHOM MATIHHUTHOM
noJie. [loaToMy B HUX BOSHHKAET [ePEeMEHHBIH TOK.

2. Hamepenue pasmocTH TeMIIEPATYP CyX0ro M BIaKHOTO Tep-
MOMETPOR H OIIpeejieHHe OTHOCHTEILHOH BIaKHOCTH BO3AyXa,

Has evinosnenus smoii aabopamopHoil paGomut Heobxodum ncu-
xpomemp Aszycma.

1) BnaskHOCTE BO3AYXA MOYKHO OIPEAEIHTh 110 BOJIOCHOMY I'MI'DOMETPY .
B ocHoBe pa6oTsI 5TOr0 IpRGOpa JEKHUT CBOHCTBO 0GE3KHMPEHHOT0 YeTIoBe-

HeCcKOoro BoJioca M3MEeHATE CBOKO JZIMHY B 3aBUCHMOCTH OT BJIaXKHOCTH.
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2) Camplil TOUHKIH METOX H3MepeHH: BJAMKHOCTH I10 IICHXPOMETDY
Asrycra. ITo pa3socTi nokazaHnil CyXoro ¥ BIaXKHOTO TEPMOMETPOB ITPH
TeMIIepaType CyXoro TepMOMeTpa ONpefieifeM OTHOCHTENLHYH BJIaykK-
HocTh. Cyxoii TepMOMETp H3MepsieT TEMIIEPATYPY OKPYsKAIOIero Bo3iy-
X4a, BJAXXHBIMA — TeMIepaTypy TKaHH, cMoYeHHOoi Bojgoii. C moBepXHOCTH
TKAHHM MPOMCXOANT MCIlapenne, B Pe3yIhTaTe Hero BIarKHbIi TepMoOMeTp
MOKA3RIBACT MEHBIIYIO TeMIlepaTypy. PasHuna TeMnepaTtyp 3aBHCHT OT
TEeMIIEPATYDBI BO3JyXa M OTHOCHTENBHOIT BraskHocT. Ilcmxpomerputye-
CKYI0 TabJIHILy COCTABNAIOT B COOTBETCTBHM C BTUMHU JAHHEIMH.

3. 3amaua ua nDpHMeNnelnne COOTHOIIEeHNHA MeXEIY CHKOPOCThIO
pacnpocTpanenma, YACTOTOM M AITHUHOMH 3JIEET])OM&I‘HHTHOﬁ BOJIHEI.

C KaKoH 4acToTOW NPOMCXOART KonebaHWA B 3NEKTPOMarHUTHOW BOJHE,
ecnu eé gnuHa pasHa 50 M? CkopocTb aneKTpoMarHuTHoM sonHel 3 - 108 m/c.

Iano: Pemenue:
c=3-10°m/c JInuaa BONHLI ONIpefeNsieTcH
A=30mM 108 4
=5 pegpuidi e B AORIe e
v v A 30 M

Oreet: 10" T,
BHJIET N 21

1. 3axon NpAMOJINHEIHOTO pacHpocTpaNeHHs CBeTa. 3aK0H OT-
paxenns ceeta. IInockoe zepkano. fIBaenne nperoMmienus ceera.

C JaBHUX 1Op CYIIECTBOBAJIM JBA B3IJIsAAa HA Ipupoay cBera. Qaun
yueHble CUMTAJH, YTO CBeT IpejcTaBaser cofoil BOJHY, ApPyrme pac-
CMATPHBAJIK CBET KAK IOTOK YacTHIl (KOPOycKyI).

B 1802 r. anrnuniickuii yuensiii T. IOHD mocTaBus ONEIT IO CJ0MKe-
HHIO IYYKOB CBETA OT JIBYX MCTOYHHUKOB, B Pe3yJIbTaTe Yero MoJyun He
H3MEHAIIYIOCS BO BpEMEHH KAPTHHY, COCTOMIIYIO M3 YepeAyIomuXcs
CBETJIBIX ¥ TeMHEIX nosoc. IOHr o6bsacHM aT0 MHTEpdepeHIneil cBeTa.
Ho wunTtepdepenineil o6rafaoT MeXaHWYeCKHe W 3BYKOBLIE BOJHBEI.
CrepoBaTenbHO, CBET — 3TO BOJHA.

Hpyroit agrimiickuit yuensiit . K. Maxkcsenn cos3fan TeopHio ajeK-
TpoMarauTHOH Boaus!, Ho okazanocs, 4To CBET M 9JIEKTPOMATHUTHEIE BOJI-
Hb1 007181a10T 06111MMH cBOlicTBAMH (OTIEPEYHOCTE, OZHA H TA K€ CKOPOCTh
pacnpoctpanenna B Bakyyme 300000 xm/c, marephepennus, audpax-
Vs, TIOTJIOIIEHHE, OTPasKeHNe, NoNsIPU3AINA), I09TOMY YYEHBI IIpe/no-
JIOFKHLIT, YTO CBET ABJISETCA YACTHBIM CIIydaeM 3JeKTPOMArHUTHOM BOJTHEI.
JanpHeiiinee pa3sUTHE HAYKY HOATBEPAIIIO 9TO IPEATIONOKEHHE,

Bunumelit ceer — nefoabinoi AMAA30H 9JIEKTPOMATHUTHEIX BOJH C

ammuo# BonEbel or 3,8-107 40 7,6-107"M . C yBenMueHMEM YACTOTHI
3JIEKTPOMATHHTHOTO H3JyYeHHsA B GoJbINell cTeleHN NPOABIAITCH €ro
KOPOYCKYJIApPHLIE CBOICTBA, T.e. CBOMCTBA, IPHCYIHE IOTOKY YACTHIL,
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¥ B MeHBIIEH — BOMHOBEIE. Tacmuybl 31eKMpoMazHUMHO20 UINYHeHUR
Ha3vlealom gomonamu uau weanmamu. Ha ocHoBe HabGmiogenuit u
ONBITOB OBLIN YCTAHOBJIEHBI 3aKOHBI PACIIPOCTPAHEHUSA CBETA, IIPH 9TOM
MCIOJBE30BAHO MMOHATHE JIYYa CBETA. 1

Jyu — amo aunus, 60026 KOMOPOiL pacnpocmpanaemes ceent.

IIpu nomomu sKpaHa ¢ HeGONBIIHM OTBEPCTHEM MOMKHO IOJYYHTH
y3kuit nyuyox ceerta. CBeT B OfHOpPOAHON mpoapauHoil cpefe pacmpo-
cTpaHAeTCA IpsAMoJnHelHo. DTHM 00BsAcHAeTcAa ofpasoBaHHe TeHel H
nonyTeHe#l OT HeNpo3padHbIX IPEIMETOB B IIOBCEAHEBHOW XH3HH. B
rpaHJHO3HEIX MacIITabaX TeHs U IOJYTEHE HADNI0AI0T IPH COTHEYHOM
H JIYHHOM 3aTMEHHAX.

KpoMe 3akoHa NpAMOJHMHEIHOr0 PaclpOCTPaAaHEHHWs CBETA CYIIECT-
BYIOT eIlje ZIBA: 3aKOH OTPaYKeHUH 1 3aK0H IPeJIOMJIEHNA.

Ecnu HanpaBuTh Y3KHIH MYYOK CBeTA HA NMOBEPXHOCTh BOALI B GOJE-
IIIOM COCY/I€, TO YACTh CBETA OTPASHTCS OT MOBEPXHOCTH BOXEI, 4 Apyras
npoiiger U3 Boaayxa B BoAy. OOBITH JOKA3aJH, YTO Jyd MaJaloiiuii,
JyY OTPa’keHHbIH M NepOeHAHKYIAD K OTPAXKA0INeil MOBepXHOCTH Je-
JKaT B OJHOM IJIOCKOCTH, IPHUYEM YroJ ImafeHHA paBeH yIriy oTpaike-
HUA. YIB! DafeHusa U OTPayKeHHA IPHHATO H3MEePATEL OT HepPIeHIUKY-
Nspa K DOBEPXHOCTH pasjena AByX cpef (puc. 21.1).

3aKOH OTpa)XeHHdA CBeTa YacTO NPHMEHAIOT Ha NpaKkTHKe, HANPH-
Mep: Ha 3ajJiHee KOJEco BeJIOCHMIefa CTABAT YrOJKOBBIH OTpa)kaTens,
1A HaOJ0feHus 38 TOBEPXHOCTHI0 MOPSA B IOABOAHOM JOAKE HCIOJb-
3VIOT MEPHCKOII, B KAXKOM JOME HCHONL3YVIOT NIOCKOe 3ePKAIIO.

IIpu mepexojme cBeTa U3 OJHOM cpefbl B APYIYIO JIy4 CBETA H3MEHHAET
CBOe HAaNpaBJieHHe. JTO SABJIEHHe HAZRIBAIOT IpejioMiaeHueM. PasHble
Cpejbl OPEeJOMIAIOT Ay4YM 1o-pasHoMmy. IlokasaTens OpeloMIEHUS cpe-
JbI — cO0COGHOCTE NIPEJIOMIATE JIVYH CBETA.

Jlya magaromiuit, NpejoMJIEHHBIA M IePHEeHTUKYIAD, BOCCTABJIEH-
HEIH B TOUKe NaJeHUd, JeXkAaT B OfHOM ninockocTH (puc.21.2).

i P T T T T
Puc. 21.1 Puc. 21.2

B zaBrcHMOCTH OT Ccpef yroJs npejoMiIeHusa MOKeT GbITh MeHbINe HIIN
Goneiue yraa nagenus. Haupumep, eciu pacCMaTpUBATE II€PeX0 Jyda U3
BO3AYXA B BOAY, TO YToJI IpeJoMJIeHUs] MeHbIIe yria nagenus. [Ipu o6par-
HOM Iepexojie Jyda yroJ npeiomieHus 6yxer Gobie yria mageHus.

Ilpenomnenne cBera ABIAETCH OPUYHHON TOro, 4TO Ka)Kymjascs
ray6uHA BogoeMa MeHbIle peanbsHol. Ha ocHOBe 3aKoHA nmpenoMiieHHS
CBEeTAa IOCTPOEHEI Bee ONTHUecKHe NpHOOophI: (DOTOANIIAPAT, OYKH, JyIA,
npoeKIMOHHOe 06opyoBaHHe.
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2. Hamepenre BpeMeHH COCKab3hIBAHNA GpycKka mo HAKJIOHHOIM
NIOCKOCTH NPH MAaJIOM eé HAKJOHE M NpOIeHHOro myTH, PACYET
VCKODPEeHIisa PABHOYCKOPEHHOTO0 JBHACHHIA.

Jlns Beinonnenns paboTel norpedyeTcs: METPOHOM, IITATHE, JKE100
nabopaTopHEIN MeTanTHuecKHil JnuHOM nmopaxka 1,5, mapuk meTan-
anryeckuit guamerpom 1,5-2 cM, HUAMHAD METANIUYECKHil, JIEHTA W3-
MepHUTeNLHadA.,

Cobepém ycTaHOBKY cornacuo puc. 21.3.

Puc. 21.3.

HMamepnm paccrosinve, IpofileHHOE IIaPUKOM 34 TPH-YETHIPE yAapa
merpoHoMa. ITpoMeskyToK BpeMeHH MeXAY ABYMSA yIapaMy MeTpoOHOMA
cocrasaser 0,5 c.

t=20,56c"n,
rie n — YHCJOo YAPOB METPOHOMA, HE CHMTAS HYJIEBOro yiapa.

Tlpu paBHOYCKOpPEHHOM ABHyKeHHH 0e3 HauaJabHOII CKOPOCTH Mpoii-

ACHHOE paAacCTOsAHHE OIIpee/InM II0 Q)opmy.ne:

3. 3ajmaua Ha NpHUMeNncHNE 3aKOHA COXPaHeHNA MMNYJbca IIPH
Heynpyrom yaape.
[Jea veynpyrux Tena, Maccbl KOTopbix 2 Kr W 8 Kr, ABMXXYTCA HascTpeuy

Apyr apyry (pu1c. 21.4, a) co ckopocTbio 4 M /¢ Kaxaoe.
Onpegenuts MOAYNb M HanpaBneHWe CKOPOCTH KaX/0ro 13 aTUX Ten nocne

yaapa.

Jlano: Pemwenue:
m, =2 Kr B pesynbTaTe HEYIPYIoro yapa mocie coyaapenus
m, =8 Kr Teja CTAHYT JBUIaThCs Kak efuHoe Ieyoe (pHC.

v,=v,=4m/c | 21.4,6), noaTOMY CKOPOCTH TEJ OYAET OAMHAKOBOI.
v =2 -? ]

‘?f
1 E E )
I}l 1?2 my + ma
S my ma 6 X 0
Jo BzaumMoneicTBHA TMocne paanMogeHCTRIAA
Puc. 21.4 (a) Pne. 21.4 (6)
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CornacHO 3aKOHY COXPAHEHHU S UMITYJILCA
m‘lﬁl + ngz =(m, + mz}ﬁ;.
B npoexuun xHa ock OX:

=My, + My, = (m, +m,)v;.

M M

8kr-4—+2kr-4—

i L T b o = ¢ Gl
m, +m, ! 2kr+8kr c

Orciona vy =

Orgser: 4 M/c; HaIpaBleHNe CKOPOCTH YKkasaHo Ha puc. 21.4(6).

BHJIET N: 22

1. JInuza. Poxycuoe paccrosnue aunasl. IlocTrpoenne uzobpa-
JKeHHs B co0uparomei annse. I'1as kak onTHyeckas cucreMa.

Bee onTuueckme npuGophl OCHOBAaHLI HA CBONCTBE CBETA MpPEOM-
naTeedA. 'MaBHON YacThi0 ONTHYECKHX NPHOOPOB SABJIAETCHS JHH3A.
JInH3a — 9TO COBOKYIHOCTH JBYX c()epHUYECKHX MOBepXHOCTell, H3ro-
rToBJeHHBIX M3 crexja. [Ipamas (C,C,), npoxonsamas yeped NEeHTDEI
chepMUECKHX MOBEPXHOCTEH, HA3BIBAETCA ONTHYECKOH OCBIO JIMHSBI,
touka O, meskamas Ha ONTHYECKOH OCH B IEHTpe JHH3LI, Ha3hIBaeTCA
ONTHYECKHM IeHTPOM JHHSEI (puc, 22.1).

-7 s
/ ity s
/ 9 \
/ 64 ¢ \
i 0 2 l
‘ / /
\ 7
\ /
N\ ./<"'-—-"/
A -
\‘_“__.___/
Puc. 22.1.

Junza obradaem ceolicmsom npeobpasosevléams nyiok napaiieb-
HBLX AYtell 6 cxodawuiica 8 00Hoill moyke.

Jra ToYKa HasblBaeTcs (DOKYCOM JHH3BI. Beinyknas MHH3A HOCHUT
HaszBaHHe cobupalomeil THH3EI. ¥ JIMHILI ABa (OKyca, 10 OLHOMY € Ka-
Ko cTopoHEI. Jlyd, npoxogAuiHil yepes onTHYeCcKUil NEHTD JHWH3EI,
npoxoauT 6e3 upeyioMIIeHUA.

Borayrasa nuHza npeobpasyer my4yok NapaialelbHBIX Jy4eil B pac-
XOAAUMHACA, M09TOMY [OJIYYHJA HadBaHUe paccenBalomieil nuuael. Ec-
JIH PACXOAAINICA NYUOK JyUell IPOJOIKHTE, TO OHH TOXe cobepyTcs B
ofHOI Touke. DTo M Oymer (hokyc paccerpalomieil guHasl. Porkyc pac-
CeMBAIOei IMH3LI — MHUMBIIT,

Ina nocrpoenusi n300paskeHusT B JIUH3AX JOCTATOUYHO IOCTPOEHUS
XOJa ABYX Jy4Ueil: OfMH IMPOXOJUT Uepes OUTHYECKHH IIeHTD JHH3E! Ges
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npejoMiIeHHs, BTOPOil — Jy4, mapajieibHBIA riapHOM oNTHYeCcKOi

ocwu (puc. 22.2).
5 3 B A

B-.

b S R

| i
Puc. 22.2 Puc. 22.3
IIns cobuparommeil TMH3BI PACCMOTPUM TPH HOJOMXKEHUS IpeMeTa.
1. ITpepMeT HaXOMUTCHA MEXKAY THMH30 U poxycoM (puc. 22.3).
TToctpoum mzobpaskeHwe IpefMeTa ¢ MOMOUIBI0 ABYX ayueit. Hzo-
6paskeHue — yBeIHUYeHHOe, MHUMOe, npamoe. Takue naobparkeHus mo-
JNY4YarT NPH H0JIb30BAHUH JIYIIOH.
2. Tlpegmer HaxopmuTca MeXAY (OKycoM H ABOHHEIM (hOKyCcOM
(puc. 22.4).
Hzobpaxkenue — geiicTBUTENIbHOE, YBEIHYEHHOE, IEDEBEDHYTOE,
Taxue n306paskeHusA MONYUAIOT B MPOEKIIMOHHBIX annapaTax.
3. IIpeagmeT HaxoAUTCS 34 JBOMHLIM (hoxycom (puc. 22.5).
4

A
B B

£ ; 4

' } t ;
2FA F A

Y B’ v
Puc. 22.4 Puc. 22.5
JInH3a [gaeT yMeHBIIEHHOE, NEpPeBEPHYTOE, AeHCTBUTEIRHOE H30-
6paxenue. Takoe nzobpaskenne UCIIONbL3yeTCA B hoToanmapare.
PacceuBaronjas nuH3a OpH J0060M pACHONOMEHHH IpeaMeTa XaéT
yMeHBIIIeHHOe, MHEUMOE, IpsaiMoe u3obpakenue (puc. 22.6).
N

B
Iy i /
B/
4
—0
A FA' F
~
Puc. 22.6.

IIpenoMIAIONIyIo CIIOCOOHOCTD JIUHSEI, T.€. (JOKYCHOE DACCTOSHHE, Xa-
PaAKTEPH3YeT BETHUNHA, KOTOPAS HAZLIBAETCSH ONTHUECKOM CHIIOH IHHSEL.
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OnTHyeckasa CHILI JIMH3EI — HTO BeJHUYnHA, o6paTHAs (QOKYyCHOMY
pPACCTOAHMIO JIHH3EI,

Exunnita onrudeckoit cuasl Auu3sl — 1 guontpus (xuorp).

1 pronTpus — BTO OUTHUECKAS] CHJIA JHH3ILI ¢ (DOKYCHLIM paccTos-
HueMm 1 M.

¥ paccenBaronieil THH3BI (POKYC UMeET OTPUIIATENbHOE 3HAUCHHUE.

B oroanmapare fOJKHO HOAYIATHCA HEHCTBHTEILHOE M YMEHBIIEH-
Hoe msobparkenue. B (oToanmapaTaXx HCIOTB3YIOT KOPOTKO(MOKYCHYIO
JNHMH3Y, T.K. usofpaskenue JOJBKHO pacmonaraThes OJM3KO OT JMHSIBI,
Be/J(b 9TO PACCTOSTHHE OrpaHudeHo pasMepamu choToannapara (puc. 22.7).

7

@.\0

el

i
Puc. 22.7 Puc. 22.8

I'nas yenosexa umMeeT nouTH mapoobpasuyio dopmy (puc. 22.8).

Ero okpys;caer niorHas obojiouka, KOTOpas Ha3bIBAETCH CKJIEPO.
[Mepenusasa yacTh CKJIEPHI MPO3patuHa M HA3LIBAETCH POroBoit 06010UK0I
1. 3a porosoit o6onoukoit HaxoguTCA pagyscHaa obojouka 2, KOTOpad
MOkeT GBITH OKpAlIeHA Yy PASHBIX JIOfei mo-pasHomy. Mesxay poropoi
H paIy»Hoi 060J0YKAMM HAXOHUTCSH BONSAHHCTAA XKHIKOCT.

B pany»xnuoil 0o60o10uKe eCcTH OTBEpCTHE — 3patoK 3, fHAMETD KOTO-
pOTO MOKET HU3MEHAThCS B 3aBUCHMOCTH OT OCBeIleHHA. 3a 3pauKoM
PACIIOJNOKEHO [PO3PAtHOE TeJI0 — XPYCTANHK 4, KOTOpHLIH MOXO0K Ha
cOBHMPAIOIIYIO IMH3Y. XPYCTANNK IPUKPEIJIEH MBIIIIAMHE D K CKJIepe.

8a XpycTAIMKOM DACIOJOMKEHO cTekiaosupHoe Teno 6. OO mpo-
3pauHO W 3ATIOJHAET BCI0 OCTAJBHYIO YacTh I'Viasa. SaJHAA YacTh CKJe-
PBI — IJIA3HOE JIHO, MOKPBITO CeTYaTKOi 7.

CeTuaTka COCTOMT M3 TONYANIINX BOJOKOH, KOTOPhIE YCTHJIAKT
rnazaoe jguHo. OHM TpefacTaBaAwT coboif pasBeTBIEHHBIE OKOHYAHWSA
3PUTENBHOrO HEPBA.

Cret, nmajaoiiuil Ha rias, npejoMJdeTcs HA IepefHeil HOBepXHO-
CTH TJIa34, B POTOBHIE, XPYCTAIUKE N CTEKJIOBUJHOM Tele, Hiaaronaps
JeMy Ha ceTdarke obpasyercs [AeHCTRUTENLHOE, YMEHLIIEHHOE, Iepe-
BEpHYTOE H3obparkeHue paccMaTpHUBaeMBIX IpeaMeTos (puc. 22.9).

Puc. 22.9
CeeT, najlasd Ha OKOHYAaHUA 3PUTEJBHOTO HEPBA, U3 KOTOPEIX COCTO-
HT ceTuaTKa, pasfpajkaeT 9TH OKOoHYaHHMA. Pasapaskenus mo HepBHBIM
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BOJIOKHAM TepefaioTcd B MO3r, M YeJlOBEeK MoJydYaeT 3pHTENbHOe BOC-
NpHATHE OKpYXKaroiero Mmupa. Ilpoliecc 3peHNs KOPPEKTHPYETCH MO3-
oM, IOTOMY NpefMeT Mbl BOCIPUHUMAEM IIPAMBIM.

KpuBusHa xpycraiuka Mo:KeT uaMeHaAThcA. Korga MEI cMOTpHM Ha
JanbHUe MpefiMeThl, TO KPUBU3HA XPYCTAJHKA HEBeJIMUKAa, [TOTOMY YTO
MBIIIILI, OKPYIKaloue ero, paccinabaensl. [Ipn nepesoje Barasaga Ha
Omaneskarue IpegMeThl MBIIIIEI CKMMA0T XPYCTATHK, ero KpUBHA3HA
VBEJIUYIUBACTCS.

CnocobHocTs riaga npucrocabiImBaThCA K BUJEHHWIO HAa pasHEIX pac-
CTOAHMAX HasbLIBAETCA aKKoMojanueil riasa. Ilpemen akkoMogamuy Ha-
CTYIIaeT, KOrjJa IpeaMeT HaXOAUuTCsA Ha paccrosannu 12 ¢M or riasa. Pac-
CTOAHME HAWIYUNIero BHAEHMA IS HOPMAJILHOrO Ijasa pasBHO 25 cM.
3peHue IBYMS I'NIA3aMH YBEJIMYHBAET II0JIe 3DEHHSA, 4 TAKIKe II03BOJISIET
Pa3JIMYUThH, KAKOH IIpeaMeT HAXOAWUTCA GIuiKe M Kakoil — JaisIne oT
Hac. J[eso B TOM, UTO HA CETUATKAX JIEBOTO M IPABOTO IJIA3A MOJMYYAKTCH
OTJIMYHBIE APYr OT Apyra usobpaxenus. Yem OGamke npegmer, TeM 3a-
MeTHee 3TO OTJIHYMe, OHO ¥ CO3/(aeT BlIeUaT/IeHHe PASHUIILI B PACCTOSHHU-
sx, Brarogaps speHno IBYMsI IJIa3aMy MBI BUIUM IIpEIMET 06'beMHBIM.

2. Hamepenue cuisl, HeoOGXOAMMO /I pABHOMEPHOTO MOXBEMA
6pycka mo HAKJOHHOI INIOCKOCTH, M NPOHJAEHHOIO IIYTH, pacdér
paboThI 3TOM CHIIBL.

Hna nposedenusn amoil pabombut HeoOxoduMmbl: WUPOKAa depesanHas
JAuneilxa, 6pycox, wmamues, duHamomemp.
F Cobepém ycranosky (puc. 22.10). C no-
MOIILI0 AUHAMOMETDPA pPABHOMEPHO Iiepe-
Memaem Gpycok BRoab auHeikHn. J[uHamo-
METp NOKA3BIBAET CUIY TArH F, Heobxomu-
MyI0 AJs paBHOMEDHOI'O HOALEMA Ipyasa
BJIONIE HAKJOHHOM nnockoctH. Mamepsem
nnuny (1) HAKTOHHOM IJIOCKOCTH.

Pabory onpegennm no dopmyne: A = Fs cos o, Tfie o0 — YroJ Mexay
HAOpapJIeHHeM CHJBI M HAIIpABJIeHHEM JBHKEHHA 6pycrca BBEpPX, KOTO"
prlii paBes 0, cos 0 = 1.

H L

Pue. 22.10.

3. 3amaua Ha pacuér paGoTHI WM MONIHOCTH 3J€KTPHUECKOrO TOKA.

OnpepgenuTe MOLWHOCTL TOKa B 3N1€KTPUHECKON Namne, eCnd Npy Hanpsxe-
Huu 220 B cuna Toka B Hel 0,5 A. Kakyio paboTy coBepliaeT 3neKTpHUeCKHit
TOK B 3TOW Namne 3a 14?

Hano: Pemenne

U=220B MomursocTs onpeaenum no opmyse: P=1IU,
I=05A P=0,5A-220 B=110 Br.

t=1u=3600c Pa6ory 2/1eKTPHYECKOro TOKA MOKHO OIpe-
P-72A-7 | JIenuTh o dopmyne: A = Pt,

A=110 B-3600 ¢=396000 dx .
Orget: 110 Br, 396 x][x.
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BHJIET N: 23

1. PagmoakTHBHOCTE. ANk(a-, GeTa- H raMMa-H3IyJeHH.

HDEJIHOJIOH{(!HHE O TOM, YTO BCe TeJia COCTOAT H3 MenbYalImuX Jac-
T, OBLIO BLICKA3aHO JApeBHerpedeckumMu uocodamu Jesxunnom u
Hemoxpumomn npumepro 2500 ner vazax. YacTHne! 5TH 61N Ha3BaHBI
amomami, UYTo osHauaeT Hederumbie. Ho npumepHo ¢ cepegunnl XIX B.
CTANH NOABJAATECH 3KCIEepPHMEeHTANBHEIC (l)am'u, KOTOpLIE CTABHJIH IOJ
COMHEHHe IpeJiCTABIEHHS O HeJeJHMOCTH aTOMOB. Pe3yibTaThl 9THX
JKCIIePHMEHTOB HABOJAWUIIH HA MEICJIL O TOM, YTO ATOMEI HMEIOT CJIOXHOe
crpoenue. Haubolee spKUM CBHAETENLCTBOM CIOKHOTO CTPOGHUS 4TO-
Ma HABHJIOCE OTKPEBITHE SHABJIEHMA pPaJjHOAKTHUBHOCTH, CJAeJIaHHOE B
1896 r. dppannysckum dpusnkom A. Bexkepeen.

A. Bekxkepens o0HADY/KHJ, UTO XMMHYECKHH 3JIeMeHT ypaH caMo-
npon3BoOALHO (T.e. 6e3 Kakux-1ubo BHEIIHUX BO3JeHcTBHII) M3ntydaeT
paHee HEHM3BeCTHBIE HEBHAHMEIE JY4YH, KOTODEIE IIO3XKe 6ELIH Ha3BaHBI
paducaKmuenblm UsiyieHuem. DTy crnocobHOCTH ATOMOB HEKOTOPBIX
XUMHYECKUX BJIEMEHTOB K CAMOIPOHM3BOJIBHOMY M3JIYyYeHHIO Ha3BalH
paauoarcmueuocmbm.

B 1899 r. 3. Pesepghopd npoBes 9KCIEPAMEHT, B
i pesynbTaTe KoToporo 6m110 06HapyXeHO, YTO pa-
AUOAKTHBHOE M3JyYeHHe pajus HeOJHOPOLHO: OHO

‘-‘ pacnagaerca B MArHUTHOM II0Jle HA IIOJOXKHTENb-
Sy HbIe 3apfAALl, OTPHIATENLHbIE 3apAALl 1 HUKAK He
I N saps»KeHHoe uany4yeHue (puc. 23.1).
1 HOJ'IOJ‘KHTBJXLHO dapdAxeHHEBIe YACTHIIEI Ha3Ba-
) JH O-¥acmUuyamy, OTPUIATENBHO 3apAKeHHbIe —
B-uacmuyamu, a HeATpalbHBIE — Y-HACMUUAMU
Puc. 23.1 MM Y-KBAHTAMH.

ITos:xe Gulo ycraHoBJeHO, [-uacTHIla NpeicTaBaser coboit amek-
TPOH, & O.-YACTHIA — NOJHOCTHI0 MOHUBZMPOBAHHEIN ATOM XMMUYECKOTO
BJIEMEHTA TeJIusl, Y-M3JyueHue — OJUH M3 BHUAOB 3JEKTPOMATHUTHOIO
HanydyeHus. SBeHne pafHoOaKTHBHOCTH AABAJO OCHOBAHUSA IPEXIOJO-
FHUTh, UTO B COCTAB ATOMA BXOAAT OTPHIATENHHO M IOJOMKHTENILHO 3a-
PAMKeHHbIE YaCTHIIEL.

Wanyuenns pagiMoakTHBHBIX BeIeCTB OKA3BIBAIOT OYEHb CHJIBLHOE
BO3fleficTBHE Ha BCE JKUBbie opranuambl. Jayke cpaBHUTeNbHO ciaboe
H3JIyYeHHe, KOTOPOE NPH MOJHOM IIOIJIOI[EHHH IOBBIIIAET TeMIIEPATY-
py Tena aums Ha 0,001 °C, Hapymaer ;KU3HeIeATeILHOCTh KIETOK.

Ilpn Gonpmiol MHTEHCHBHOCTH HM3JIY4YEeHHS JKHBBIE OPIaHM3MBI IO-
rubaror. OnacHOCTL M3NYUYEHHs yeyrybiasieTcss TeM, YTO OHH He BHI3bI-
BAIOT HUKAKUX 60JEBbIX OUYIIeHHIt faXke IPU CMePTeJbHBIX J03aX.

IIpu paBorte ¢ mOGLIM MCTOYHMKOM paJHalldy HeoOXOZMMO NIPUHH-
MaTh MEphI 110 PAJHAIMOHHON 3alI[HTe BCeX JIofel, MOryIUX IONacThb B
30HY HeHCTBHUSA U3NYyUEeHU.
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2. Hamepenue o6BéMa TBépmoro Tema m ero maccsl. Pacuér
MJIOTHOCTH BellfecTBa, H3 KOTOPOTro 0HO H3rOTOBJIEHO,

Jns evtnonnenus padomot nompebyemcsa: 6oabluas MemanriuieckKas '
zaiika ¢ NPUBA3AHHOL HUMBbIO, MEHIYPKA, CMAKAH ¢ 60001, pblyaNcHbLE
8echbl, PA3HOBECHL.

m
[InoTHOCTS BelecTRA ONpeesIoOT o hopMyTe p= v

Maccy Tena onpejelisieM MeTOJOM B3BeIIHBAHHA HA DHIUAKHBIX Be-
cax B rpamMmax. O6beM Tena onpesensieM ¢ IOMOIIBI0 MEH3YPKH.

HanneM B MeH3YDKY BOJLI M onpefenum o0keM HaIUTOH BOAEL.
OnycTHB B MEeH3YPKY raiiky, YpoBeHb BOABI NMogHuMeTcsa. PazHocTs mo-
KasaHU{ YPOBHE BOIBI B MEH3YPKE — HTO H ecTh 0o6'beM Tesa Hempa-
BHJIBHOH (opMel (raiiku). BeipasuMm ero B kKyOMUYeCKMX CaHTHMeTpax
(cm?). TTo Ta6Gauie NIOTHOCTY TBEPABIX BEIIECTB OIPEAETAM, U3 KAKOro
BelllecTBA H3rOTOBJIECHO HCCIELYEMOe TEJIO,

3. 3amaua na npuMmenenHe 3akona [[>koyns — Jlenmna.

Kakoe KONMYeCTBO TeNNoThbl BbIAENMT 31EKTPHUECKHH TOK 3a 5 MUH pabo-
Tbi, ecnu ero conpotusnenue 200 Om, cuna Toka 4 A?

Hawo: Pemrenne
t=>5muH =300c | Cornacwo saxony [xoyns — Jlenna @ = I’Rt,
S Q=4 A-4 A-200 Ox-300 ¢ =960 000 [ =
e =960 x J[ .
Q-2 | Orser: 960 kIl

BUJIET N: 24

1. Ousrrer Pesepdopna. [Inanerapuans mogens aroma. Cocras
aTomHOro sapa. Snepusie peakium.,

IIpepnonosxenue 0 TOM, 4TO BCE TeJa COCTOAT M3 MeJIb4alIIInX dac-
THI, GBITO BRICKABAHO ApeBHerpedeckumu Qunocobamn Jeskunnom u
Hemoxpumomn nupumepso 2500 ner vazagy. Yactunsl aTi Ob1IM HA3BAHEBL
amomamu, 4o o3nauaetr Hedeaumsie. Ho npumepno ¢ cepeguas XIX B.
CTAH MOABAATECHA DKCIEPHMEHTANLHEIE (DAKTRI, KOTOPBIE CTABHIH ITOJ
COMHEHHe MPEJCTABIEHHA 0 HeJeJHNMOCTH ATOMOB. PeayanTaThl aTHX
SKCIEPUMEHTOB HABOAMIIH HA MBICIE O TOM, YTO ATOMLI MMEIOT CJI0MKHOE
crpoenne. Hanbonee ApKUM CBUAETENBCTBOM CJIOMHOTO CTPOEHHS ATO-
Ma SBHMJIOCH OTKPBITHE SBJIEHHMSA PANHOaKTHBHOCTH, caenaHHoe B 1896
r. ¢hpaHnyscknm dhusukom A. Bekkepenen.

A. Bexxepenb 00HADYKHJ, YTO XMUMUYECKHH aJeMeHT ypaH caMo-
npousBoibHO (T.e. Ge3 Kakux-n1ubo BHEIIHUX BO3JlelicTBHIl) H3nydaer
paHee HEH3BECTHEIE HEBHAHMBIE JIYUH, KOTOPLIE 1103)Ke ObLIH HA3BAHEI
paduoaKkmuenblm uinydenuem. ITy cnocofGHOCTE ATOMOB HEKOTOPBIX
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K MMHYECKHX 3JeMEHTOB K CAMONPOM3BOJBHOMY M3JIYYEHHIO HA3BAJIH
adUo0aKMUBHOCMbIO.

B 1899 r. 9. Pesepgopd nposes SKCIEPUMEHT, B PE3YJILTATE KOTOPOTO
6H110 OOHADYKEHO, YTO PAJHOAKTHBHOE H3IYyUEeHNe Pagusa HEOLHOPOLHO:
OHO pacmafaeTcda B MArHHTHOM I0Jie Ha I0JOMXKHTENbHLIE 3apAbl, OTPH-
raTelbHEIE 3apAALI M HIKaK He 3apsyKeHHoe nanydenue (puc. 24.1).

Wctourmk  Counioble  CUMHTHILIALAOHHBIE

3KpaHbI
@-9acTHLl  3KpaHbI p
Puc. 24.1
TlonoskuTENBHO sapAMeHHBIe YaCTHIEI HAa3BaJIH o-¥acmuyamu, oT-
pULIATENRHO B3apsKeHHBle — [P-uacmuuyamu, a HelTpaJbHBEIE — Y-

yacmuyamu 1iam Y-EBAHTAMH.

TToszxxe GblI0 ycTaHOBJEHO, -4acTHIla MpeJCTaBJfAeT coboil 3ieK-
TpOH, a o-4JacTHIIAa — HOJHOCTEIO HOHHSHpOBaHEHf{ aATOM XHMHYEeCcKOoro
JJEMEHTAa I'eJid, Y-H3JYy4YeHHe — OOHH M3 BHJAOB 3JIEKTPOMATHHTHOI'O
u3nydyeHus. SIBrenue pafHoOaKTHBHOCTH JABAJIO OCHOBAHHSA IPEJIOJO0-
¥HTh, 9TO B COCTAB ATOMA BXOJAAT OTPHIIATENLHO H IIOJOKHUTENILHO 3a-
psaXeHHBIe YACTHILBI.

Anrmaiicknit pusur Jouc. Jxc. Tomcon B 1903 r. npepnoxun ogay ua
NepBEIX MO}J.eJ'IeiI CTpOeHHA aTOMa. ITo IpesnojJoXeHHID TOMCOH&. aToM
npepcraBasfeT coboil map, mo BceMy 00EMY KOTOPOTr0 paBHOMEDHO pac-
npeneneH OO HTENBHBIH 3apan. Blly’[’pﬂ ATOTO Iapa HAXOOATCH 3JIeK-
TpoHEkl. Ka)KIbIi 57I€KTPOH MOMKET COBEpPIIATEH KoJebaTenbHBIE IBHXNKE-
HHA OKOJIO CBOETO NOJIOMEeHHHA PaBHOBECHSA. ITonoxHATENLHEBIH 3apdan ma-
Pa paBeH IO MOZAYJIO CYMMapHOMY OTPHIIATEILHOMY 3apALY 2JIEKTPOHOB,
II09TOMY 2JIEKTPHYECKHH 3apA ATOMA B IIEJIOM paBeH HYJI.

B 1911 r. 3. Pesepdopx onposepr sty Teopun. OH nmposen Takoi
3HCH6DHM6HT. H{i CBHHIIOBOI'O cocyja, B KOTOPOM HAXOIHJIOCE pagHo-
AKTHUBHOE BeIlecTBO, BBLIETANH O-HACTHIIEI Yepes yaxmii KaHaJ. IIO'
CH.OJILKY C-4aCTHIIEI HEIIOCPEJACTBEHHO YEHIEeTE HEBO3MOXKHO, TO AJIA HX
DﬁHapyﬁceHaa CIOYHAHI CTEeKJIAHHEBIN 2KpaH, HOKDH‘THﬁ TOHKHM CJIOEM
CrnenuansHOI'0 BellecTsa, ﬁﬂamnaps geMy B MecTax NnoInajgjaHHA B K-
PAaH -4ACTHIL BOZHHKAIOT BCHOEIIIKH, KOTOPLIE Haﬁ.TIIO}IEIOT C IOMOIIBIO
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muKpockorna (puc. 24.1). Takoit MeTox perucTpanuu yacTUI[ Ha3bIBAIOT
memodom cyunmunniyui (r.e. Beusinlex). Bero aTy ycTAHOBKY IO-
MECTHJIH B COCY/, N3 KOTOPOT'O OTKAYAH BO3AYX (uT06H! yCTPAHHTH pac-
cesTHHe (-YACTHIL 3a CHET MX CTOJKHOBEHHUH ¢ MOJIeKy. 1aMH BO3YXa).

Ecnu HA nyTH (-4aCTHI] HET HUKAKUX IIPENATCTBHIH, TO OHM NafaloT
Ha 9KPAH Y3KUM, CJEI'KA PACIIHPAIOINMCA nyukoM. Ecau ke Ha TYTH
0-4aCTHI] [IOMECTHTh TOHKYIO 30J0TYI0 (DOJIBIY, TO IPU B3auMOJEHCT-
BUH ¢ (boneroif o-4acTHI(hl PACCEHBAIOTCA II0 BCEM HAIpABJIEHHUAM HA
pasHbIe YTUIBL.

Ilepememasn sKpaH BMECTE ¢ MUKPOCKOIIOM BOKDPYT (DOJBIH, MOMKHO
0BHADYIKUTE, UTO HEKOTOpPOe (0ueHb HeBOILII0e) YUCI0 YaCTHIL paCCes-
Jock Ha yruiel, 6nuskne k 90°, a HekoTophie (e JMHUYHEIE YACTHIIEI) —
Ha yrasl nopaaka 180°, T.e. B peaynbTare B3auMOAecTBHA ¢ (oaBroii
66111 OTOPOIIIEHE! HABAK.

Pesepdopy npummen K BRIBOJAY: CTOJL CHIBHOE OTKJOHEHHE O~
YaCTHI] BOZMOKHO TOJBKO B TOM Cjy4ae, ecli BHYTPH ATOMA MMEeTCH
Ype3BLIYAlHO CHJbHOE JeKTpHYeckoe moje. Beuio paccumrano, 4To
TaKoe IoJie MOrIoO GLITh CO3[AHO 3apAMOM, CKOHIEHTPHPOBAHHBIM B
oueHs MaJoM obnéme (1o cpaBHenuio ¢ obnémom atoma). Mcxoma ua
aTux coobpakennii, Pesepdopa npeanoskun agepHyo (ILIaHETADPHYIO)
MoOfienb aToMa. B meHTpe aToMa HAXOAUTCA IMOJOMUTENBHO 3apssKeHHoe
ALpo, 3aHUMAIOIee 09eHb MAaJbIil 00éM aToMa. Bokpyr aapa ABHKYT-
cA DJIEKTPOHBI, MACCA KOTOPHIX 3HAYHTENLHO MEHBIIE MACChI SAApa.
ATOM 2eKTPHUECKH HeHTpalleH, IIOCKONBKY 3apsAj ALpa paBeH MOAYJII0
CyMMapHOTr0 3aps/ia 2JIeKTpoHOB. Pesepdopay yaanock oOneHATH pasMep
ATOMHBIX SIiep — OH NpuGausuTeasHo pages 107 =107y |

2. Hamepenue cUIBI TPCHUA, RO3HHKAIOMEN IIPH CKOJIbiKEHUH
Opycka o TOPH30HTAJIBHOI ITOBEPXNOCTH, IPH Pa3JIMYMHEIX JaBJe-
HuAX Opycka Ha cToJ, mocTtpoenue rpatpHKa 3aBHCHMOCTH CHJIBI
TPEeHHs OT CHJBI TaBIeHH A,

Jns evinonnenus amoii patombl nyxcHo ofopydoeanue: OuHAMO-
Memp, nadop zpysoe, depeeannviil OpYcoK ¢ KpOYKOM, Wuporas depe-

6AHHAA AUHENKA.
Ha pepessHHYI JIHHEHKY [TOJIOMKHAM

Ny By 6pycox (puc. 24.2). Banenus 6pycok guHa-
MoMeTpoM, OpYCOK NpUBEAEM B JBHIKEHHE

2 |__I - 0 AepeBAHHOM JHHEHKe ¢ IIOCTOSHHOM
F i‘:; CKOPOCTBIO. CHHMEM MMOKa3aHuA JHHaAMO-
mg \ metpa. IIpn pasHOMEpHOM NPAMOJIMHENHOM

Puc. 24.2 JIBMKEHHUH CHJIA THAMKECTH yPABHOBEIINBA-

eTcd CHJIOIl peakIHH OIOPbI, & CUAQ mAzU
ypasroseuLusaent CULY mperHua.

F =F.
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3. 3agaua na mocrpoenne nzotpazkenna B pacceHBaIOMe JnH3e.

[JaHa pacceuBaiolian NHH3a, Y KOTOPOH 3alaHO MONOXeHWe rnasHoKu on-
TM4ECKOW OcH (nonoxexue hokycos He 3aaaHo); AB — ayu, napaouwmit Ha
nrH3y, BK — 3tor xe nydy nocne npenomnenuns B nuH3e. MoctpouTs xop nyda
C/l nocne npenomneHus 8 n1H3e (puc. 24.3).

Pemenue:

IMocTpoum nyu MN, naymuii BIoAE ONTHYECKON OCH JIMH3BI M Ia-
pannensHEIl gyay AB (puc. 24.3). B Touke P nepecekanoTcs MpoOfoJ-
swenns aydeit BK u MN, upuuém Touka P pacnonokena B GOKaILHOM
IJI0CKOCTH JUH3BL. [InocKocTh, HepHeHAMKYNAPHAA IIaBHON onTHue-
CKOM OCH ¥ IIPOXOAALNas Yepes ToUKky P, apnsercsa (poKaJbHOM niaocko-
creio. Ilposeaém nyu K L, maymuit Blons onTHYecKoir ocu m mapan-
nensHslit ayay CD. Jlyu CD nocie npeloMIeHns B JUH3E HAST TAK, YTO
ero nNpojloJkeHue nepecekaerca ¢ ayuom K, L B Touke @, npuHagnexa-
meit dokansHo#l nnockoern guussl. Takum obpasom, DEQ — npogoi-
JKeHne HCKoMoro Jy4a, & DT — HCKOMBI Ty4.

BHUJET N: 25

1. Poxs duaukn B popMHpoOBaNHH HAYUHON KapTHHRI MHpAa.
HaGaronenne un onucanme dusmueckux spgenunil. OuzHYecKHit
axcrepument. Mamepenne GH3HICCKHX BeTHIHIL

duzukra — 0/[HA M3 OCHOBHEIX HAVK 0 npHpoje. B okpy:xaloiem
Hac MUpe NOCTOAHHO IIPOUCXO/AT N3MEHeHU A, HIN SBJIeHHSA.

B (puznke maydaoT: MexaHWdYecKHUe, 2JeKTPHYECKUE, MATHHUTHLIE,
TeINoBLIE, 3BYKOBEIE M CBETOBLIC ABJEHNHA.

Jo0vte npespaweHun UIU NPOABLEHUS CEOLCME 6euecmaa, Komo-
poie npoucxodam Ge3 UIMEHEHUA €20 COCMABa, HA3bléalom (uauLecKu-
MU AGTAEHUAMU.

Basava (QHU3NKY 3AKJIOYACTCA B TOM, YTOOLI OTKPLIBATE M M3Y4YaTh
3aK0HEI, KOTOPEIE CBH3BIBAIOT Mexnay coboil pasnuuHble (pusHyecKHe
fIBJIeHN A, IIDONCXOASAIINE B IPHPOJIE.

Hanpumep, csobojuoe najfieane Tel sSBAsETCHA CHEACTBHEM IPHTH-
EeHHS HX K 3eMe.

3aKkoHBl (PM3VKH NCIIONBAYIOT APYTHe Hayku: GHoNOrusA, XHMus,
reorpagus, aCTPOHOMHUS,

B ¢usuke, kpoMe oOBIMHEIX CJ0B, NCHOJNL3VIOT TepMHHEI, 06o3Ha-
yaomue (pusnveckne nouatua. Hanpumep, nioboe B3 OKPYIKAOIIUX
Hac Ten (BepTonéT, MAITHHA, NOMA, BO3VX, ...) IPUHATO HABBIBATL (hi-

3HYECKHM TEJOM MJIH IPOCTO TEJIOM.
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Bcé To, M3 uwero cocToAT (hU3HUECKHe TeNa, HA3LIBAIOT GELUECTTLE0M.
ATIOMHHMIT — BEIECTRO, & ATIOMUHHMEBas KACTPIOAA — (hU3HJecKoe Teso.

Bewecmeo — BHJI MaTepHH, KOTOPBIH omnpefensdeTcA ¢ IOMOIBIO
OpraHOB YYBCTB. 3BYK — BEIIECTBO, KOTOPOE Mkl ONpefesigeM ¢ IIOMO-
b0 OPraHOB CIyXa, 3allaXH — BEI[eCTBO, KOTOPOE MBI ONpe/lesIgeM C
OMOMILI0 OPraHoB o0OHAHUA, U T.J.

CymecTryeTr 1 Apyroil BUJ MATEPHH, KOTOPLIH pACIIOZHAETCHA TOJBKO
IO ero cBoiicTBaM, aTo — mnoJje. K HUM OTHOCATCA MATHUTHOE, 3JIEeKTPH-
YecKoe ¥ 9JIEKTPOMATHUTHOE II0JIA.

Tak, MarsuTHOE 0Je 06HAPYKHBAETCS 10 CBOMCTBY NPUTATUBATE K
cebe sxene3HkIe IpeIMeTEHl, 3IEKTPHYECKOE [I0JIe — 10 ero AeHCTBHIO HA
3JIeKTPHYECKHe 3apAAbI.

OTKPBITHIO HOBBIX 3aKOHOB IOMOTAIOT HAGIIOAEHUS 34 OKPYIKAIOIMMHA
ABJIEHAAMH H IIOCTAHOBKA IeJIEHANDABJICHHBIX 3KCIIEDHMEHTOB. Bo BpeMA
HaOTIOAeHUIT HIIH POBe/IeHUs 9KCIIEPIMEHTOB IIPOBOJAAT U3MEDEHHA.

Hamepums kaxylo-nubyde 6eAuvURY — MO 3HAYUM CPAGHILMb €€ C
00HOpOAHOIL 8eNUYUHOLL, NPUHAMOLL 30 eJUHULY.

Hanpumep, M3MepHATS AJIMHY CTEPXKHA — 3HAYNT CPABHUTL €€ ¢ Apyroi
JUTMHOM, KOTOpAsi IPUHATA 34 eIMHUIY JJINHbI, HATIPHMED, C METPOM.

B ynobHBIX mensAx Bce cTpaHbl MHPA CTPEMSATCHA IOJb30BATHCA OLH-
HaKOBBIMH efVHHIAMHK (usuueckux Beauuus. C 1963 r. 8 Poccuu n
OPYTHX cTpaHaxXx npumensercs MesxaynapofHas cHcTeMa e[HHHI, —
CH (cucrema MHTepHAIIMOHAJLHAA), 34 OCHOBHEIE eIHHUI[LI H3MEePEHUA
B 9TO¥ CHCTeMe NPHHATLI: efHHNLa IIUHEl —memp (1M), equHNIa Bpe-
MeHH — cexynda (lc), exuruna maccsl — xunozpamm (1kr), exuHuUna
cuisl ToKka — amuep (1A).

Ina maMepeHMA (U3MYECKHMX BeJIHMYMH NOPUMeHANT GHuIndecKue
npubopsl. [Ipeskiie YeM NIPUCTYIHUTEL K N3MEPEHAI0, HEOOXONMMO onpese-
JHTH IEeHYy JejieHud mKasisl npubopa. 1 Toro, 4Tobs! onpefennTh ey
JeJIeHHA MIKAJBI, HY;KHO MeXAY AByMA GirxaluMy JeleHUAMH IIKa-
Jibl, BO3JIe KOTOPBIX HAIIHCAHLI 3HAYCHHA BEJIHYHHEI, IPOCYHUTATE YHCJIO
JfleJIeHUH M PasHUIY MeKAY 3HaYeHHUAMH pasfelHuTh Ha YHCJO JeJIeHHIt.
Yem MeHBIIIE LIeHA e/ leHus, TeM 60JIbIIe TOUHOCTE Hpubopa.

PassuTHe HaykH HO3BOJAET JOCTHYL BLICOKOI'O YDPOBHS DA3BUTHA
TeXHHKH, B TO e BpeMda DA3BHTHe TeXHHKH BJIHAET Ha PA3BHTHE Hay-
KH. TaK, YCOBepIIeHCTBOBaAHHEIe MAIIIMHEI, KOMIBIOTEDEI, TOYHEIE H3-
MepHUTeJbHEIE B JpYyrue NpHGophl HCHOONL3VIOTCA VUEHBEIMHE IIDH HCCIe-
HOBAHMH (DU3HUYECKHX ABJIEHHMH.

2. Mlapuk ckaTeIBaeTcA ¢ kénoba, yCTAHOBJIEHHOTO HA HEKO-
TOpoil BhICOTE HAajJ 3e¢MJIEH, H JeTHMT ropusonrannsso. IIpoBepka
NMpeANoIoKeHHsI: IPH YBCJIHYCHHH BBICOTHI, ¢ KOTOpPOH Opomren
mIapHK, B 2 pasa JaasHOCTh IOJETA yReNHYHBaeTca B 2 pa3a. (Ha-
HalbHAA CKODPOCTE IIApDHKA He MeHAeTCHA IIPH H3IMEHeHHH BBRICOTHI
noaseémMa kéuaoba.)
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Hna mposegennss paboTsl HeobxoanMo o0OpYLOBaAHHME: CTAJILHOIT
IapyK, JOTOK AyroobpasHsiii, (haHepHasa JOCKA C TEHAJIOM A8 NpuéMa
mapuKa, IMITATHB, ITodocka Genoit Gymarn pasmepom 300 x 40 MM, Ko-
TUPOBANBHASA ﬁymar‘a N JIHUHelKa HaMepHTeJLHAad.

Cobepém yeranosky (puc. 25.1).

1

Pue. 25.1.

MMapuk 1 HauMHAET ABHXKEHNE B JOTKe 2 M BhUIeTaeT B Touke O ¢
HaYaJAbHON CKOPOCTHIO U,, poJNeTas BAoNb JockH 3. Ménob6 zaxkpennén
B IITATHBE 4 TAK, YTO TOYKA 0 HAXOAMUTCH HA BeIcoTe h Haj HOCKOI 5.
Jlnst puKcanuy TOUKM NafeHUs MapUKa Ha JOCKY IOMeINaeM HoJoCKY
Genoit 6ymaru 6, a cBepXy IOJIOCKY KonmporainHOo# Gymaru 7. Ilpn
NMAZeHUN MIapMK OCTABASET MeTKY Ha Oeoil 6ymare. Ilocine magesns
IMapyuK monajgaer B nexHan 8.

M3mepuM BRICOTY M JATBHOCTH NOJNETA MADAKA, YBEJIUMYNM BLICOTY
najieHusa mapuka B 2 pasa. MaMepeHns HabHOCTH NOJETA IHAPHUKA 110~

KAa3BIBAIOT, YTO JaJkLHOCTE IIOJMETa MapUKa NpH Toi )Ke HaYanbHOH cCKo-
2

poCTH He yBenuuuBaercd B 2 pasa. Koopaunara y =gt7 (puc. 25.2).

X

Puc. 25.2.
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x
Wz ypaBHeHHS KOOPAMHATE! X = U, BRIDA3UM {=-— M NOJCTABHM B
: v,
2

20 TO €CTh IPU YBEJIHYEHHH BBLICOTEI B 2 pasa
]

ypaBHeHMe y=h=
JAMBHOCTH MONETA yBeAHUHBACTCS V2 .

Hpennonomeﬂne, 4YTO IIPH YBEJHYECHHH BLICOTEI HAJIEHHMHA IIIApDHUKA B
2 pasa JansHOCTE MOJIETA ITAPDHKA YBeJIHUHBAeTCA B 2 pasza — He oOn-
pasedvisaemca.

3. 3agaua na pacuéT gaBJeHH A CTOJI0A }KHIKOCTH.

MNopeopHas noaka norpyaunack B Mope Ha rnybuHy 60 m. Onpepenure, Ka-
Koe AONONHMTeNbHOe OaBfeHue UCNbIThbieaeT NofKa, ecnd NNOTHOCTb MDpCKOI:l
soabt 1030 kr /Mm%, YckopeHue cBoB0AHOro nageHus npuHATL pasHbimM 10 M /c,

Iano: Pemenne

h=60mMm Ilpn morpysKeHuM JIOJKA MCIOBLITHEIBAET JOIOJHH-
g=1m/c TENLHO THAPOCTATHUYECKOE AaBIIEHHE, KOTOPOE OIl-
p=1030 xr/m’ | pepensror mo hopmye:

Ap—1? | Ap =pgh,

Ap=1030-%-10-%..60 m = 618000 ITa = 618 kITa.
M Cc

Orset: 618 klla.
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Buaer N: 19 48-50 53 it
1. Omar Spereas. Maruwrios Hone Toka. mesa — u €20 na-
MarREToN. nons & ng I dpyeux mes ¢
Ha TPOBOIHIIK © TokoM. FENEHUCM SPeMEN,
2. Msepemwne myTi i :munrl mn;nmwnou Tax kax Teac of. P T (p: ero
Tefa, P MacTH of; P P TO BCAKOE TRA0
©T BpEMeHH. Moo H Toukod,
3. Bagaus B DOCTPOLHEE N300 PO EHILE sMaccofi 3T0ro Teaa.
B colinpawmel MHEIe. H i wa M # CamrT-
Braer N 20 51 | lerepbypr, smoskno NpUAATE 38 MaTepRANLEY Touky. Ho
L. AAbaeie aaexpomarmeriof uuvxlua. npw ony CUTH COMpOT AedicTe
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1 Raxoh P esurD. CHHTATE MaTepHanLof Toukol.
Basom Taockos sop Teso, passepany “ P o
SRneHNe TpENOMAERRA CEETA. duekol saduny MORND R e, F
2. ¥ BpeMEnR By wIENOE moyKol .
no npuE & HaK foRe Ilepexeuenue mean — wexmop, cordunsiowul xa-
" TYTH, pacuET NAZbHOE  ROAUNEHUE WEAD €00 ROCACDYOUILM, Il.'m
PANBOYCROPCHBOD TRHACHIA. Telda B NpPOCTy Be B
3. Bazana wa TpRMeltelite Jakolia coXpaleniia MOMENT BpeMeln HeodXoAiMa cHOTEMA OTCYeTA,
MMITYLCa PR SeyTRYTOM yiape. CHcTesa KooDAMMAT, Telo oT-
Baaer Ne 22 54-56 CHETA, C KOTOPAIM OHA CEAaaHA, o

1. Nueas. Pokyenos pRCCToARIE TTHIL.

Tnas kak oTHUSCKAR CHCTEMA.
2. Hamepenne cums, Heobxognmol
I ANA pANNGMEPHOTO NOTLEMA GpycKa

no .+ p myT,
pacuéT paloTil ¥Tofl CHTK.

3. Bazaua Ba pacuET paboTi MK MOITOCTI
DIETPUTECKOTD TOKS.

TenhHO
EEuenns Tena (pue. 1.1).

MOGKHO  BEIMNCTNTE

Henomuays  cHoTeMy  oTcdeTa,
Hookeie
TEAR, T.8, PEOINTE CCHORHYIO J0JATY
TEnA B BAHHLI MOMeHT
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Buaer M 14 37-39 l 1 OnLTos oo
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1. Ton. B wI 2. 1 pana Ty
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1. Mocrommmait aresTpirmeckni Tok. FupRuelt ¥
P nent. ek oM TP oE & ( B
ANA yuacTRA - o, [PACHIT EOAMNPCTHG TRILIOTA, KOTOpGoH OTAAET FopAYed Boga

2. Hasepomine soea Toa B B0a{yXe N Rera n-m'.

(DoAySaeT XoRugHUA Boga).

KOHIDN pom i W &, o TouKa X, —
HANANS KANOTO W3 STHX pos. IT
B, =X X8, =X —X,
Haasrux y x Hx:

X=Xt X=Xt
PaccTomie Moy JIFYMA TeTaMil, Kak HIBeCTHO, Pakio

ux
L=x+x,
Mu ¥ no Tt Moo pac-
CUNTATE HEKOMEE umpmaﬂl
Cwapacms

= ROCMORNNOR a-xmmu AEAUNUNG, PARNGR  OmNO
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I_u!rnulnn R NP A 5 mead so gobol APOMP MY TOK BEKTOPA cKOpocTH W Toukax cd. Takmu ofipasos, an 3
Aapeseii K LK) 2080 A o TOK peary cd,

G=§/t=>§=0f.
Ha rpadhitiee anRRCHMOCTI MOAYAR BERTOIN CROPOCTH OT
ppeMettic (pue. 1.3) npH pARNOMEDHOM RIGRENNH TeTa
NAGIANL oA FpahdkoM  CKOPOCTH  SHCIRRHO  PARAS

pa ey A,
[ 8
v
Vi
$1 TV b
| P !
[ o it
Pue. 1.3 Pue. 1.4
Tpadsie A 0T

umpom TEAQ MERACTCR OT U, Rou, .
"o
BN, TO MPOCKIA BOKTOPA CKOPOCTH 32 370 BPEMA He MOKET
anMerio nasennriea. [losrony amsvkenne vera B Tedeums
atoro Tha Mat or
Woro, 7.0, o
B arom uqhun\mnmuab rpmbmmwcmm ropu-

TOK Bpe

|
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30 TOk B COUTRE fi oTpeaxy ed,

Ha Takue npasoyromuiauks Moxmo pasfiTs Bcio mio-
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Tedkio, BeRTOpa £
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mronagn Tpanenun OABC w onpeneascTca no ToRt ke
opMyne, wTe M ava nAomagh. Ma pHcyEka uMgmo, wTo
mromans § rpaners OABC papia cymme naomaged npamo-

|

l menm s (1) — mpaMas, mxmnm -ue:m HAMATO EOOpAN- OAMC 1 AR
nat [pm: 1.4). I pAMoy
iy » panoyekoy n xapak- §=04.0C+ 1B AM.
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- - [}
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MY AR BEKTOPA CROPOCTH B KASY BpeMENT, RelTopa npR p yerop
! Ba eANWNIY yokop & CH mp yerep o wroil xe & BeKTO- |
TAROTD | ; npa pod an 1 e pa  mpn S yaens .
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{a] =1 m/c". p Xy Byayr
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HAM U CKOPOCTE ROAUNNOR CLUCMeNLE OmIOrEme LD
e nodau ol
Ha pue. 1R mugno, 970 0 NepeMemenfg, 0 cxopocti
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" no
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THE MEMD ¥ 1 BaroIr.
o npesicranny 1 i

aemam, Tpackropns n»mnn )mﬁncl o RpanAIMAro-
£ WHITTa o

Jlna mafimioparenn, ||nxqﬁ.lllll'mu Ilﬂ aoMAR, TA ke
cAMAR ToWKa GYReT ABNCATLEN MO RHATOROA TPACKTOPNE.
Ha ovore mpumepa ncilo, T mpacxniopud dauscenud

1. Asxenwe wmepipor. Hepeint saxon Hesotoma.
Crxa u exoxenme cnx. Bropoil sasxon Huorona,

Yrofim Temo, B Dokoe, oo I
AeHNe B Ap L Ha Hero
ReRoTopor Iownmno Yy

nro Gea it e MoHeT
ﬂu'n ASUACIHA, M WeM CiALies soafeficTaie, Tox Soanie
ERGPOCTL Tela. |

Yo Ay4ic cMaZaHLl 0CH Ko8C I Yo poanu JAopora,
‘rext Goanmn
ki. B mpeate, koraa Sopora aScodiortio rnmu. T8
Karaa 1 Bee

&ym EATHTHCA Fed 0CTAHOBRIL o MHepIL.

na mela, np
d.liuﬂ- B3 aneunux m.ldcﬂcm&.
B 2eMPLRX yeAOMEIX TaKoe TRIGKeNHe TpakKTItteckl He

i et

MNP OEHOCUMPALHD, T.B. WGP MO dau
U Moo M meAd MOowem Sumi paituNHol & painer
rucmeMax omeNemd.

(Frciofn cReyer, YTO W Ajme SALIFmes aeAUMLNol om
il

ion Ormintor

o THOA, WWO 0

dpyzue T ﬂmuumn.l T
L MOZY GLUTL DAL & [ X CHCTEAD T e e mg,
1 TOrn, 4TH

Moo | 1 R pazmix
FHRIPATS OTPOMEYI POk B DAIRNTER BAFIHI0R #3 CTpoe-
nue Reenenmoit,

2. Hamepenne cHAM Tokh, TPOXOANIETS Teped peans-
CTOP, W BANDIGKCNMA Na WEM, PACTET COMPOTHRIANIA
TPOROIOTHOND PeaNeTo .

o TER PR MAK-
CAMATLIOM mnmlm: cn.u Tpenns, T. Tanunefl chopay-
AUPGBAT HPUHLIE UHEPYUL,

Ecau wa meso ve deliemayom aNeunue CUlbl, Mo OHO

I P ' ROKOA WAL npamo-
LT II g i
: . me, ¥ ¥ |

Mokos (IARTeCKIl IKENBATONTHE B TOM cMLIcTe, 9T oI

MANOTY M TN e Temn T i Epoue roro,

sty NOHATHA n M AREHCAT

5 ot Bsbopa oTeneta. H cTON B

oTCHeTa, it l

© AoMOM, ABIERETCA EMecTe ¢ Jesmedl BOKDYT ee ocH W
sokpyT Coanma, a wsecte ¢ Coancdnoll cicTeMolt soxpyT
tenTps FaaakTiEN B pacimmpa wu.u-nu Bcenenmnofl,

IASK MPUTECKYIO GPRL 1D UF

Oanaro o

A8 nposedeiua amoll patomid wobxoduso cofpams moxes N AEIRe
b e N, RnA 1 Auie & AbHBX omeve-
ain ma, uan pEo W

PeICmond, asnep
Hozo xaroea (pae. 1.9).

cmt I NpAMoINAEC CTHOCHTLALIE0 APYT APYTA.
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i Byayr muers
paatkie SHAKM.
Ecan HAMBILHAN cEOPoCTL PARIA NYTI0, TO BHpaeme

ATA TMepeMelenina GYIeT dMeTh BT

nx npoesw

. i aan
npu pad ap

Jena npAMoi [p:n:. L 5]

Oamako © ero NOMOMLI0 MOMNG OORACHNTE PAA ONMTON,
ugTOo <H

CTH 3TOrD 3AK0HA.

Monera, mekaiman wa kap

GyTiamen, mmmumwlmmuuun
WaeckocTH magser 8 Gymauiky. [lpn peakoM TopMoskennnn
nETaMOGIAS mlnm. 0 HPICTOTIY TR s feantine-
AT, SO MO

oo

2
Tpadmm or — napalio-

l am (pue. 1.7).

Beakoo |
HO CHETEMLI OTCUeTA.

I ‘j '/ { 5’/’ Eean ckopocTh Tefis yReausmBEscTCHE o MOAYMW, TO
rMm ofipaayer o T ocl
ocTpiit yron a,. Ecan ckop ¥ no

Pue. 1,? Puc. 1.8 rpadux olipa [ HEOM oc f
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Uy, Teaa Tok Bp
l ofcuers v. Tlyers B Hawa LN MOMCHT BpEMEHN HAMATS Ha pme. 1.5 orpesok AB npegcrasaser mﬁut rpad
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pRgeiiimy St HEIM Y d (mpu G )
| eTcR B H 8, B i 8 Mi afaeM, WTo mpu op L
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P, ® OTE. TcA B cTopony, IMpu nodxtovenuy auMacparempa o
| . Puc. 1.9 aoAsmMempa  cofaodawm  apasusa
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(] ycomM, fi ' mokd.
HNCPYUGANNGR CUCmeNd OmeNEma — CUCmeNd omede- Cmi pa B mo
I ma, & meRo, We i « dpy. sakony OMa QAR YHecTEAa LOnH I - Ufﬂ PACCUMTHIBAEM
MALAMY, COXPINACM COCMORNUE ROKOE WIU PASHONMEPNOND  CONpOTHRACHNE PE3NCTOPA
PEAONUN TR0 BRUN TS, R=U/L
Bo Beex WHEPIMANLNAIX CHETEMAX OTEMETA 3AKORLI 2
KAncemueckoli IMRAMMEN WMelT oA W TOT e En1. B 3. Sumuwd s paclt:
I FEbac e T MOTO 118 NATPeRamia Tets.
B 1687 r. Taauwtes ua i # ok AR
posan H. Hewronom » suge acpuom saxond dunoxusy i i ;6'“““ a0 L2 o nsogisoeT s
Sakolls MIepTE ). * '}
$ anp:pumnl modKa (MeA0) FOXPAONACT FOCMOENL 00 %t °C ¢ PSR kB
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Teao " Tak Kak ! PACCUMTHBAKT 0 GOpPMYTe
Bce ReflcTEYIOUINE Ha Relo cIM ckoMnencuposanst. Tloka ¢ = 25002 il.‘l Q= emAL; m = pV; @ = cpV At
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{mpn P e i Q= gm_ﬁ_";‘_. 8005 10"’ 10°C =
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Hofl mpaETUNECKN HeBoaMoMNO HaflTu Tedo, me = L = 20000 Ix =20 x[dx.
- o P =
' I b MepBnifl aakon Huworoua.  Orwer: 20 Kl I
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Tets ACRCTEYIOT UCCKOALES cid, TO PesyaLTHpYoues ?—I
y Toda it

TaxnM obpazoM, us repsoro saxona Hewomona cacdy-
£m, NMO MeA0 Moxem deuIameCs KOK Apu HORUSUY, MK
U npu OmMCYmcmeud ancwness eoadeicmeus. Clemowa
TonkHO, CKOPOCTE COMA 1o cefie He MKW BAET, AoficTRYIOT
HE TeI0 SHeIIRMe CHAL AAK HeT. OTReT Ha (yHApMeNTAIL
Hefl BOMPOC, KAKGR GUILNCCKOR SCAUNUNG ASARCMICR

) aeM BHFWNCID Boaded-
emews, Gun gan H. Hsoronom so mpol anEGHe.

| noo&mmplmmflronmm

vweit cunvit. $F o f 4 F 4. P -
Bropeil aakon 1 THE: B
nofi cHcTese oTeleTa p TeAN npAMo

MBALID BCKTORNOH CYMME BoeX AelicTEVIOUIMX Ha Telo o
U olpaTio UPeHUPIHOLATLID Macce Teas a:zi;“ -
Tlps pemicins et AHMaMEEE BTopoil aakxen Hiwrous
yaolice UpMMCHATE B cacAy el sanmes o7 Ei .

[ipommeenenne Macckl Tela M ero YeRopemms passo
prwil cysse seex aeib & NeTo cHA.

Teto no abico-
AWTHO TAAMKOH NOBEPXNOCTH ANITE W CAYHAS, KOTHA Susoust Lot NoabwIANT HE TOLEO HIYHTS ARike-
oTcyTCTaYeT Benm i e, 10 0 YOPaRnaTE Hai. Tak JccirTLBauTe Koopimim-
Temo 3 - v ] Tl i B0 BpeMA DOACTON © YWéToM
Bite Ha ToNo B o AciicTEYIOUMX 18 X HEp 1x ean, ItoBec-
AL v raia. O ey X teda. Hpn erp nopor ¥ HEKNM
i Takum

uo,
| 06pAIOM, NE CROPOCIE, O €€ UIMENCHUE AGAIAMCA rsm:c
meaes uAu

MATBULIME Kk I Eafle, THE i UPH TOPMOKeHMM. Sakons
Huirols noadoawT e TOABKO WiYUATE JMIDKele, HO
usi. B susuee spess gopors ofpeGareisar

Mo (LTl NekpUTie, STolld CILIL TRemns GLIAN ol |

ous Ilpn p i
HIMEHEHHE CKOPOCTH paBio nym. WTO CHHACTEALCTEVET 0
OTCYTCTENN BHEIIREro BoaeReTINA.

ITpu sosdeldcmeuu Na deuxyujeeca meao dpyeux mea
£20 CROPOCITTY MOKET RAMEIATLEA HE TOARKO N0 MONYA, o
1 10 HAKpARTCHIIO.

PUUECTHAMM, VBRIHHHESRUIHAN TPelie Konie o opory Ans
Toro, dTolinl TopMoaiui nyn. Gun mensie. llpn pacuire I

HHHECK. pyrmi O eenu B oroil m
PYEIEI veTh qucTH) ¥
BrEX cu LR T p-emmmur CHTLL PR CTPORTEL

cTee Anloro Hpm

Mpa ena gedl-
' cTaMA it npoTKEoelicrand. [okases avo.
Hamenerie cRopocTH NepRoro wapa AR =0-F=-F
wieso. M i ETopolo [mapa
Al,=0-(-g)y=¢ WaNpanteHo ENpaRC W puRHO Mo
| Mogyme Ay - Yexop mapos,
nx ] ¥ pasnnd Mo
YA ¥ O oo @, =—a,
(¥ sarony 1T s,

ARanoruwso cuna, Aeflcrsywomad ma sropoit map co
cToponit neproro, F, = ma,.
B atos cocTouT mpemud saxon Hsomona,
Cnaw, e P Ama Tean JPYT HA ApYTA.
PaBEL! Mo P no "
Teaa:

bi 'ila . Fw

| mas na mepawdl map co cropoEm sTopore, F, = ma

MoskeT e conmn-
Ay nmnlmm CKW"‘ R COUAALHIL TeUpiil AToMa mi}nwl H. Bop » nlnul. pacuiTax
Cusa— HpHMeAR FTopoi sk Hioroms.
Mepoid MexUNUNECROD manicmu MO MEXO €O CMOPONH 2. Hasicpenne el Tuka W m.npmm ma pasant-
dpyrux med, 8 peaya meso MMX ¥ el upu
YCKOPEHILE LA UINENNE, GOPMY U PaIMEPY. o) P AN ¥
MoxgeT BuTh pas- PEIYALTATUE.
avmod. Cy HeTipe ¢y I BIRIMO- b paborit
caaboe, " 2 THLX AnMIL lia
Mepoll EaamMo- ke (wam 2 waw, ¥ F
e el e S el e S e e
BHJIET M2 3 8 MMITYIRCA CHAM —~ He 9
F Huny CHAW THETSTIG
1. Tperwit aaxon Huworoma. Hwmyasc. 3axon co- I ; i
P D6 R . HAMH 3.
' mnumuaﬂmmmmwm. m o P‘“:‘;:Em&“.
Cnaa, Teny yekop Mepoit A rom to saceolt m
Biewsere BosfeflerRia Na wero Apyroro tena. Bra cnaa Pue. 3.2 o —— xopocTain
opm MeRAY ITHMN TEANMH. | i o e by
Tax kak off l; P o e i ot F
| i gt 2 ok al:an;vncﬂm TocToANNOH CITM 0RO B TENEHIE BpeMe-
CHAD DPOTHBOAEACTINA. i o £
. _ 3 Jlra ogumakossx Hiapa = ’f"l
_:?@L. .._‘@_.: M3 DTacTHAWHA (Maccodl m Crop TenoM TP P YCKoper:
R B kuokgufl)  amokyTea oM an p Af, Moo HaflTR
oauRakoRol WO MoaymE Mo hopMyae: &= &, +dAf = i, +FA|,~"¢.
Pue. 3.1 cEopocTHn b {pee, 3. 1), vpw I 1, B ACEYI0 MACTh DABENCTRA ¢ MPOTHROMO-
P
’ AoMHWM IHAKOM W ofie HacTH ¥

COOTHOMIEHNA 1A M, NOXVIRM mij — mij, =

TlpaBas YacTh HTOT0 COOTROMENNA CONEPHANT BeRTR-
M, XApAKTEpMaYViONIMe BHeliHee BoajeflcTBMe Ha Tedo.
JleRas MacTh TMPeACTARLAET MIMENCHHE uMAyIbcd mead,

XapaETep Tena.
Hanyave meaa — sexmopras GuItneckas eesununa, I

Far. |

PAGHGR NpolleedeNUn MACCH MEAG HE €20 CKOPOCTME U

u . P P=mi .

EAMIHI HMOYAhea TEAS — KUIOIPAMM MEMP 8 CORYN-
dy (xr - at/c).

Hauny e — dyy MR xa-
paE i i

B saqoasiniit MoMenT :pnmm MMITYALC Teta p, = mu,,
noaTOMY 5 i = FAf -

Ot Tean.
. meaa i
cunut, na nero, Hymyase coomst

TeAblG, ANATOTHYNGE RoAfelcTIHE WA TENO MOROT OKAMTH

DTH UM NPIIOHENE K PASHLIM TEAM, BCErNa AeflcT- I mun’pouue.lmm CHAN H8 BpeMd ee geftereun. Cregosa-

l_lym TAPAME H ARAAOTCA CHAAMM oHol DPHpPOTLL.

oo
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I_ Coliepém 2neKT VIO Ienh poe. 2.2. Ta- MOMHO WSMepATE B OJINX B TeX e eANHANAX © nomluuﬂ—l
THITRIM OJUHX I TeX e ITATOHOB,
I, TponcpnuonansuocTs Mesway ¢ :mml F u ycropeEnex o
| - ¥ ATA cun pa L pHp
1 P e CHITBI
[—gq é I i Teaa (pue. 2.1)
{]—Qﬂ Koajuagrent  mpomopiio-
= u\, <=  HATMHOCTH MewDy cHTof W
A i Al 2 YCKOpeHMOM M8 BANIOTO Tens

Puc. 2.3.

Puc. 2.2,
Hamepas cuay Toka Ha PAIZTHNHLIX YHACTEAX HemH,

uoft, He saENCAIER OT MOAYAR X

ylexqacMca B TOM, YTO CUAG MOKD Npu nocArdosamets RANPARNCITA CHIM. OF xapaxTe:
HoM coed) el BCPX Pre. 2.1 PIIYCT MDY LHEPTINOCTIU MR,
Hamepnwm snnpazenue U, U, U. Ha peayastaros ons- Huepmuocme — ususe-
TOB :nem wro U =U + U, He npu il cKoe Ja) & moM, ¥mo Axbor meAo
f PasKo cyMMe €20 cKOpocmu

U M 8P I wenu. (kax no modytw, max u no Nanpasremun).

Colfepes aReKTPHUECKYI0 Nellh cOPNacHs phe. 2.3,
‘Takoe

napar-
I Jlﬂ-m ﬁwmmm KaK yEa3alno Wa pic. 2.3,
T MO BOEX YA

EMKAY Yenu Bpu Rapa

Masmepenns cnag Toka Ha PAITHIALE YUACTRAX wenn

’ NO3BONAT CAENaThH BWMBOA, WT0 ofifun Culd moKa pasia
CYMME MOKOS Ha E0FX YUTCImKAT YenL.

3. Banava Ha PACTET BAAKHOCTH BOAAYXA.

Koaumecreenmoft Mepoli WNepTHOCTH NRAACTCH Macca
Teas.

Macca meaa — @ ,
Mepol UNepmNOCMU meRd.

Hem Sonsuie cura, y Ha meAo
HOl Maces, mes O P Ko Rpuotp

TIpit HpoEX paBitx y:nnmx wem Bokie Macca Te-
Ta, TN TRYAHS® ¢T0 CARREYTS.

"ewm Godkile Macca Tela, TeM MENLee )mpm oHO

Kaxosa =l Boa-
Ayxa pasva 20 'C, a ero touxa pocst 10 °C?
| Pemense:
O nyw0 o

> ay
- 100% rae p — afconwoTnas RAAck-

i s oo o Tol i it
(.‘tu:l. MedAY VeKopeHEeM Tena ® cunoft, AeficTayoomed
A Hero, MOKHO UPEACTABHTE B BMAe d = F!'s i

Fk.mmcum{?] [m)la]=1xr-1m/c"=1H.
(H. 1H— :un. Komopas

dopuyae ¢ = (p/n,)
NOCTh BO3AYXA TpH TeMnepatype 20 C, panmag

0N napa npm PATYPE TOMER
poci 10 C; p, — B napa

npu Temnepatype 20 C. DTu fanHLie BOaLMEM Wa TabanE
«TInoTHOCTL NACKIENHON BOAAHOT Hapay.

= (9,dr/w' /17,3 /') 100% = 54,3%.
Oreer: 54,3%..

cooluaem meay .!mw 1 kr yewopenue 1 u/c* 8 Hanpas:
ReNuy Grdcmeus cutm.
N CHARL

B sexauixe paanutaior 3 BMAA CHA: CHIA YIPYTOCTH,
CHAA TAPOTENNA ¥ CHAA TPennA, B ofimeM cayeae, ocan ma

npufiop, koTop

il cnaa, (T TOk Thaoronoy 57oT aakon G148 copMYANRPOEAT TAk:
u Go ciLa, P i wilmbomy aces Y yem pasioe
salliic, DT adxbekT Yopollio: WasecTen XokKeicram, Cio- wp F ded
| PocTh, npnofpetacMan mafitol npn cuALRoM Gpocke (Korma o P i ® ]
EpeMa ¢ taiiboit TAK KAk OTTH PEAYALTATOM RIANMO~
3 o cxop 30 Upn neficTeng Ten.
1O KPATEOBpPEMEIHOM M{ETIKE. Tperuit wirou I[I.mﬂlli cupaBefIuE HpH Dobom coor-
;; ql a J- o Mucy LEX TC, o
= - jE Muory N CHCTA. s
I O % B pavwcerse i M BiS
F 5 5 MOMELO Aol HYAApL.
Tax. upn ABYX Guncht  gammLl
L <o E0O% e g
cropenne, pHofipeTacdon TolasMu B PeayARTaTe WX
Pne. 3.3 Pnc. 3.4 oT mace Tea, em
Ecan nunymse ciunm }-;Nn npE Gpocke MaRtM panen GoALIE MAGER OAIONG TeTm, TosM I'P)‘mlw oo CAEMNYTE.
i Bee ALIILIE n
HMAYALCY CHAM OPM WEAUKE  Fap o TO RAOMAAN 3a- o e e P el 7
pasi (pue, 3.3). i B Tewucnie NeKoTo-
l'lpn Gpocke 1 npl mwlm mafifn maMenelne HMOYAL puro P
ca i P main Gyayr B caysue it Tou-

Uy N2 ABYX Ten, Eaan-
mulmynmu apyr £ jpyl‘ﬂll Taxyw cucremy ofpaay-
10T, HANPMMED, [Ba WApa Maccoll M, W m,. ABIAKYIEKCE

l BABCTpedY APYT APYTY © HAYATLUOH cxopu'rm Uy B Uy

cooTReTeTBRN RO (pac. 3.4).
e -

EX BA0AL ocH X ReRcTRYINAA ma nee cuaa Fosooker
ANPHCCTL KAK OT KOOpAHIATIY mk“ ™R “ OFT RpOMOTH.
Uro camuMaeT, YTo s '
o ppesenu: F=F(x, 1)

PaccMoTpUM eNATATA, KAK BANACT AANTOALNOCTE Rek-
CTRHS CHALS A Apiskenne Tesa. Jlaa yopomenia Marema-

SRR, i THUCCKIEK OIENOK GYACM CUNTATE, 4T0:
taph cusofi Antmym i < MOAY CHIL UG JABMCHT OT KOOPIISTR 2
MOOKHO CANTATE SEMKAYROL. F = F(x);
-_— mex, das + cwmm, B MOMCHT B t=0,

pragHode Gemay U SHewLE CUL pret Ry, fi B Teucnie AL W aaTeM mpe-

CHIM B3aNMoRefCTRIA MEKAY TETaMN CHCTEME HaZl- e —— $ioe : pasnof HYWU'DI
BAKT sHympexnuMy cutany, [Ipn cTOTKROBCHNE WApoR ¢ ALTE eI o7

xoTopan AeficTsyer Ba DepEkil map co cTop e, Hary - 1, TP By m "

wTopore [Plt 3.4), no Tperremy aaxony HioTona pasua no
no cnne F,.
ap co mponu TnepBoro:

I cuma F,

Jl!!mj'nmn HA mpﬂlI

L.
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Rpememmof xapakrepueTnicoft geflcTasa cHAL ARAADT-
CI UM YA CUAbL,

Haunyawe cusu — npou
eme e dedemaua: p=FAL +

U U

|
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r- Sammiues BRpaken A 41A >Tux et Cornacno
sropoMy aakouy Huwotoma £ —m i + F, = m, -

BHJIET Na 4 1 'l—l
1. Cua Taeemn. Crofionnoe nagemwe, ¥eropewne

;F_

AN JaK0N ROCMEPIOTD TATOTENM.
ABAOKO WA PYK — OHO YOAZET WA aAMAI0.

« & LTHTEALHOCTH At

mapos moeae
I = : 6‘

- & - &,
mapos ,’._..‘ﬁ. l'l....‘:'ne‘ Aby By -ty

Bpocus smat » rop ji '\ NH R
o 1o kpEnafl, o B Wrore YOALET Ha aesn, To me caMos

At At APOHACTART ¢ AOOMMI APYTHME TeAaMn. CansoRaTaIRRO,
OB LeIHNAR JTH BHpAKCHIA, HAXOAMM: wa rems fedl cHan, K aeMne = aTo
CHAN APITAMENIA,
| "‘5‘;""" *"a"Trn T I Cund, ¢ l Jeman np x cefle mena,
C ofie wacTiH 1A AL I MeperpyaMIEpo- “"""l‘
B4R CHATAEMME B ofPHX ef0 WACTAX, NOTYYNM JAKON & Cna SY.““‘"::’“ L
| S i iy SR :
B mpamrofl WacTh paBencTRA cofeprMTCA cyMMapmni Feail Teno gRiGkeres Toahko
y ® LU MOMERT B am nof AellcTRNEM CHAN TARECTH, T0
newodl — cyMma Tel B null MoMeirT of0  HaxogWTcA B chRoflogwoM
pHodp B pexy AAfeRIE.
| aro ', WTO mpmH cRofioNore Ma-
cyMMap MOy AL P AeNHA ARIAETEA T, ¥TO BOE TeAa B
Cymmaprsidd wmny men ooma- | fammoM secte 3eMIN majaleT ©
emcA  ROCMOSHNMM  RpE deux amumodelcemmiax mea OANFAKORLIM YoROPEHNEM,
cucmemst Mexedy coliod. Pue.4.1. Bra moATRpAANT W OMMT,
I Hunyiec coxpanserca M ana cHeTeMm P I, P © TenaMH paadoll Macck W offRAMa, MoMe-
Ana phix sakoust H e 0¥ daxon ® Tpyry Anwioll nopsgea 1,5 o, ma gevopoil
moagyx. Boe rean B aroll Tpyfike MagaoT ¢ ogHAa-
CTH MpocTp Tpn nap cARKre y KORRIM yERO]
® Tl oo cysMMap “oR 1o MrTORH D , Wro
||ui WMOYALE HE RIMeNACTCR, VEROPANTS TAKAIOTINK TeA panio 9,8 /e’
Opmn w2 aakolia co- I Dra ¥ yeRop
F S HLF L s 1 p £
npu om medd ¢ Wekomopod Byknoil g.
CROPOCHING KAKOU-Aubo o0 NOcmU, RANDIMEp, OTARACHHE Anan, ¢ KAKNM YeRODEAIeM JRIGKFTCA Teao noj gefer-
oy, ot cTeona Oraaay BICM CILTH THAAOTH, y aaxomy Kl
NoRAPHELS, Wmmmnmnﬂm MOHEHD AANWCATH (IPMYTY CHAN TRRECTH LA Tea anboi
Haerno pa sakony nepese- | MACCH.
MaeTCA BOTHBIH B npnp P NI F. =98u/c m.
I T, I e
F— %
Cofiepes ¥io memk poe 4.2.12 BHJIET N: 5 13
i (1
rm - & I 1. Cuaa ynpyrocrw. 06 poit
I nepBoMy HCTOWHIREY Toka mpnn-rnmﬂ e HCTOWIHE Toka 1 ¥ pa. Cuaa tpenna. Tpenne
CHOTA OTMETITM n -
pa ¥ sasoe. Ve uiBoe B Cuaa, mea u
puerpa. Tipn P Toka I Y u offsfMa mesa, Hassieaemes culoi
putiopos y wTpoe. ynpyrocm,
| Tarmw ofpazos, MoKHO TPHITH K BUBOAY, TT0 CUld Mo i [Mpwwnolt  gedopManin
Kd & nf il APAMO RpOROp Anha P Ha ARAAETCH  ABIGKEHHE OJHHX
KONYAX hposcdiuKd, wacTell  Tenn ' OTHOCMTEARHO
Tpads Tarof npamas lVIV.V.V.V) Apyrax. OcoleHiiocTs cHAM
{pne. 4.3). | VAPYTOCTH COCTOMT B TOM, 9TO
OHD HANpABACHS TEPICNIHKY-
| b oou om0
g Ten. B
P CTepsHAX H MEYpuX cHAR

YHPYTOcTH HANpaiiedin B0tk
uX oceit (pic. 5.1).(Pacramyran
OPYAEHIL CTPEMETCH BEPIYTRCA B HOPMATRHOE COCTORNNE. )
Cnaa ynpy npu Te-
Teaa W

Puc.5.1.

Pue. 4.2 i SacTHI
TeAA OTHOCHTEALEO TPYTHX YACTHIL NPH Jedo pManmm.
I 3 BamwEs W ony b Ora HOCHT sakoia Myka u Ma- |
npn P " BOIM.
B parne cmewanu 20 xr ropaueh BOARI NPk tuk; F=—ki, raok— koaduhargi-
96 °C u 40 kr Roppa npu BT eHT Y (mwam )} # sasmemT or cwoficrs
ram IHEPIMM Ha BAHHB W % e
| cpenw, o prom—— luplmm B — serp (H/m). l
Jano: Pewenue: Ciaa ympy
m, = 20 xr L Jinn P cunu cA npubop, P
t,=96°C Topaucit Bofofl, paEno KoAMMECTEY HATRBACTCH duNaMoMemp.
m, =40 gr mony ¥ Ha Fuifipan-
I= wofod. wofl AR o iAol yIpyrocTit AKEaMoMeTpa (pHe. 5.2).
&= 4200——— Q. .~q._ BCETAA CONyY YT CHAS TPOHHA,
L em {1, — 1) =em (1, ). Oua pit peACTREINIONM
l_ 4= I TeA W BCOTAR B0k p P _I

oo
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B 1685 r. anranficknit ywénmi H. Huoron np

MO ML CHAA ML,
Crofioguoe nagenne sGoka W npurskenne Jlynw

iMeT oy np ¥ P
¥ Semae. B oTANYRe OF €A YHPYTOCTH I TPOWIA TpuBiTa-
ElleM Ten

LA, UTO RO TeAa NPUTATHEAITCA APYT K APYTY rpasiTa- | oTaam, :sanpmwp ng,w:u ,I'lmmeu-s PaKeTH — aTO ToHe

aa cuer p

npumMep HACTRIO
Tean (PAKETR) NPH TaKoM JNGEeNHE ARTACTCA CTPYA ropa-
] WX Tazok, ofipaay

2. Hamepenwe cuan Toks, MpoXogsigero Wepes aam-
UoMKY, N HaRpRmeRMA Na Nell, pacYiT MOINOCTH 2B0k-

TP crop

APYT © APYTOM a PaccToAm. Paguyc AellcTRIA rpanmTa- TPIMOCkDTO TOKA.
l - Jaa np paboTs i Py |
Sakol BeeMHPUOre TATOTEHIS FARCHT! | nAMDA Ha
Mua 200X Teaa NPETACMEAKTCR JPYT K APYTY © o~ P KAk, 10 TP
aoit, npaMo ApoRop asnoil Macee 3 X W Cobepiy P Y0 enh prc, 3.5,
p - ol pary ey
- % : | BATENLHG, & EOALTMETP — MAPANACALHO
ey wmn: F = G—l‘;l 3 A ‘_f 1 n anekTputeckoll Mammouke. CHuMesm
; S "
rae P — sogyas pa CHAB UPHTH- | Pue. 3.5, B » > P
SOHIA MeKIY TeaaMi o, 6, ckofl naMnovkn no gopuyne: P = U,
| na pm:mnn Apyr or apyra, G — ato < A » Br. I
T 3. Bagawa ua
G=6,67 107 H- w'/r’.
I T I IHmmpcmwpnm-wnam R4 -
eiaoil mp Ava Tea no 1 kr, naxe- R . e+ Hx - B peayatare u-pacmaga anpan
mmlmnmccmnumlumrwmm MDA OTOMA pajgiA yMeHkmaeTcd ua 2 AeMenTapHLX |
PMYIA AAET TOWLI IPI PacHETe CILTH Ree- anpann 1 86. Tak kak
MUPHOro THIOTEUNA B CAYWARX: €CTN PAIMepsl Te1 npened- I HoMep aeMeliTa B Tabanime xuMHvecknx anesmentos JIL.H.
P MATW 1o P MY HEMEH, Mengeacera yxaausseT, kakoft ato Gyfer anement, To
ecnn ofin Tenn 1t HMekoT Hapoobp Muy. ONpEENALM, NTO @y _ wmip,. . DTO pagon.
ecm oo 13 Ten — muap, - 2k e Aty |
MOCCH KOTOPOTD :ln‘rl'rmno Goakine, YeM y FTOporo nm. . nKEFP
na T aToro mWapa N BN Bed. | K BCay tett B peayawrarte [l-pacnafa ofpa-
2. Hamepewme clIl m. NPOXOIAMCrD 9epea poau- ayeTca xoTophift B EMMHEe-
cTop, W P i, P pad CEHX B caeAyioniefl kKieTke 38 HOXOQHMM.

AL TOKA OT HANp
Jira unoAeHNA Toro AN BeoGXomna: 3 rcrouint-
KoM, e

ka

TOKOA, TPENHE CRONLHATINA 0 Thenie katcnng.

oa-TRRTA >
Puc. 5.2
I Eean ma vean AeficTayeT cimn F , no oo enxpaniner

COCTARMNG MOKOA, TO IT0 AMATHT, TT0 I TeA0 felleTnyer W
£RA, PARTAA 10 MOV I TaT no
WTHIO, = CRA TPEITRs mowoa (es. pie, 5.3).

Pac. 5.3

Tpw vy enna B oy MEACTEN W e
TPenKA tokof. Cusa mpewis noKOR — 30 na cuLs,
MO oy, © MECME CMOR A

d.nww Kawoi-mo npedest,
' MakcRMaRLHA CHAA TREIHA Nokod MPONopIACTATLIS

enne nopMantioro ganacma. F, = uN, me p — kospgn-
wmerrs Tpentit, Teo noay e yekopenie, cean F o evaner

| XOTL NeMTOro BoaLme, e F

Tla pueceymecen veno AcfleTayer yie clia TPOmna cRoT.-

HOITHA, KOTOpA Reor B cropoiy, T

e 10 Toro
TOA, € KOTOPLIM 010 compiarneTea, (I THesn cleoanke-
man oy e . F= |-.h7’ « K I T

TP CROTISECTII JARICHT o epoxaRamoctedl o dume

\/

| senita (pue, 5.3). Paanwwaor Tpe mnja Tpenwa: ﬂbenl‘[l‘“

Mwmlmmlw.
| mmmammﬂulmwmmum

PRCEPLIBNA CEODKH, HaXoAHM ¢, }

b =l = mgl, — mgt,.
myly + mgty = fy(m, +m,).

PR U |
' T omtm,

20y 96 "C +40xr -6 °C
20kt + 401 G I

CEIX cRfiCTR COMPREACA TN Mokepxmocted,
L S L Al AR i s | T M RN S

oo
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r- CHaa TPeRNA KATeHA MATA 10 cPAREEING ¢ Aol |

anp

TPRITRA CROTRKENIA,

B cuny HeolXoAMMOCTH CHAY TPEHNA VBRAMYMBAKT M
VMenk Tag, AogkaM, caMo-
aéraM OpMAnlor oftekaeMyl dopMy Aas Toro, wrolm
¥ TOMY 3Ke JAFHEHT B
TPEHIA NpHMe-

H e P b

oT cROp: Mnn

4 | BHJIET N 6 1 é—i
1. g Jakon
TNMackana. 3akon Apxusmena.
Mpaxruen s UTO | T CHAR I
ARBUCHT 1A TONRKO OT o MOAYRA, o 0 0T NACHATH Mo~

WOPXHOCTH, NepTENANKYAAPHD Kovopoll oA AeficTuyer.
Fasee ocTpaa KROMKD Aer4e BXOJHT B TORRRXHOCTR CTRHK,

NAT CMAIOWNKE MaTepHaTW. B To e BpeMA goporm Ha CHATY fiyaeT npoka. ", BCTAR
NOCHRAIT JUMOR TIECKOM AUIA VREANWERMA CHAM TPEHMA  wu wiswcw, cMoeT cRORORHO NEPAARNIATRCA. |
MERAY KO TP pTa K Ropory. @ , paBHAR cuan F,
2 H = 2 =5 ¥ T T P ¥ IAoma-
. TIOCTANOREA KAMECTUCHILIX ONLTOB Mo Wecdemomamwe S ool L P higy F:
noan ot o
S ~ Jlaasenue uanepscmes & nacxaisx (Ma). 1 Ma = H/w',
& : 5.4 Janaenue u 1 ITa coagasrea Tenom mecom 1 H npw nao-
CoGiepé anexTputeckyio nens (puc 5.4). AN ofiopk 13", B aaBRCHMOCTH 0T Toro, Kakoe AaRAENHE
TIpht BRmONOTHR m" © copne » e COANATE, nfops Aubo yMeRkinaoT,
CEYIO IeTE cepae 32 L Anfia y
cebe mp PHMED T Crpenxa JI.n Bwnmuu no BANOTHETOR MACTHOCTH YREAN-
EoMOacn, LLER L ANBAIT TACIAAR OMOPW Y MAINH, JeAnd MINPOKHME

TOKOM, WAMEHACT OpHeNTALNID lw 5.4.). 9o ceoficTso

ay » KoTop Bemam, 16
Ten pepoft. JT Jioe coafabT
o Mook

T pepa,
HAMCHCNNA. B peayanTaTe nere koo TeAA, MAXoJATMeCA Na
Jemie, HEMLTHRAT 570 JaRielNe, KoTopoe NOAYTHA0
MAIRATIHE OLMOCTN PHOMD,

0 cympeer at

ETRYOT nnm-. nmpun ﬁam npnu»w ® 1654 rogy Orro
Fepwee » 1. 1 nas 3 A CYIeeTRO-
manHA  ATMochopnoro AARACINA Gl WRKANAT ROTYX
MEskIY  ARyMA ¥ Arymo-

capepine JARACTING TAK CHALID WX npnm NDYT K JPYTY,
WTO WX Nie MOPAH pazteuinTsL B map nomane.

Tlunerica, ARTOMATHMECKAR BORAKD ATA NTHI, NpRGOp
Aunep, koToplill CAYIRNT 08 RaATHA NPl pALTHMILY
wHAROCTER — RCE OTO APAMEPH CYNECTBOBARNMA ATMO-
CHEPIORG AARICINA .

Cymeermonamie mouTynmmed obotomkn Mokio obtie-
WHTYL CARTY NS nﬁpawux MAACKYAM ROATYXA NaXofATes
" © ofnofi

cTopomld, A& ¢ ApYrod — ma nox
Aeferayer ennn rakectin. Mooromy
ONH II¢ TORRAAKT 3eMmo, o W e
nagaeT wa ned, TTaorieeT. noagyxa
BLCTPO YMONLTIACTEA © RicoTod,
Mpannps aTMecfepid fe anpegese
nia, Tak kak NAGTIGETL BOATYEA He
ROCTAANTA, PACCAIHTATE ATMoctep-

INHAKL, AN 3aMeHART Koféca Ha rycewunn. TTaomagn

AeABRA | cARNATE HAH-

MeHRITMH L1 ymumll.l AARARH s npﬂ pafiore mwm,
Taans

Aennmfl ofmém, Mosexyas roaa xmm mma.
1 fonknte it
f L i Ep

cofiofl, a Takme co COCYRA, W T
e mwwnu MoRH0 caNTaTh ympyria.  Jlannenne
¥aapos, HETTRITHIRANT
CTEHKN Mqrmoo CTOPOHK MOTEKYT.
Mansenue rasa pacapocmpayicmced RO aceM Hanpas-
ACHULAM OFUHEKOAD,
ror BBy ONLIT: BCTH i woa-
SYTHRHR MARIK NOMACTHTS 0] KOAOKNA BOARYHINATY NAcOch
W HANATH OTKAYARATH OTTYAA POARYX, TO MADHK PAVIYRICTCH

|

¥ IpMAHMAET (oMY DA,
do J 173{

Paccunraes Ty cHAY:
Fy=Fg, =p.ghs.
F= B,

=p.ihs
F=p.gsth,~hy) = pghs, ¢ |
rAS NpoRAReAeNNe ks — poTh offhiM NOTPYRERNOT TEIA, A
npouakegenne p V' — aTo Maccn KHAKOCTH B ofheMe

NOFpYeRHOT Tela.
CAPAVNATEARND, BMTAIRNRAMOMA CHTD PaRMA Ry
® oinEme norp B HeE Tema.
F =mg=P_.
B cHaa B cTOpONY, NPoTH-
enan Do yraey
aueo i gan rason. Tlog geficranen lummmnmlln! ERTHE
map unepx. B oaeng Ber

Tenn  Aerve, BuTATRMRAKMY CRAY eHlE  HAFMBAKT
np:uuauewn cnaoil, B yecTh mmamunmm yuEROr

1 PN P

F,= F.SV

APXWMERORA CHTA SARACHT OT NAOTHOCTI MHAKOCTH W
ofEMA NOFPYRENIOR B Heé Tena,

Coortnofienile CHAM TAKCTH W ARXWMogoBoll cHAR
yuRTHEAMGT UpH  kopafinectpoennn.  Wamewsa  ofinaum
RAARATATRHATO MYaWPA, [MOA MOXPT MPRATH PAYVONRY
CROErD MOTTY Nan woagy HENATRAYIOT

maps. Hx HAFPETHM ROy X0M
WAH FASOM, RMERITHM NI0THOCTE MOHEITE, YoM BOIAYY.

Hoe  AARTCTIRE WMo dQopMyne a8 2 paan ¥ WY

Ll Topa.  [locTamnkin  RawecTRBEHHRIX OOMTOR 10

nuu.-m Brepuie PHTE " TORA.

¥ ¥aaanct JTas aunosnenua dmoll pafoml ROMPEOYNRCS Mt

Pue. 6.1. wrn'u.ancknny yucnomy Toppm- AMREpEEMD, ROSOCOSON  MAFNUR U cOPPUNEMEALILE
menan. On pasaa TpyhEy, W £ oIeTe npoaoda,

KON, HAAN0ATIA oF PTYTLIO,
Barem TpYHKY NepeROPHYAR M ONYCTHAM B cocyj € pry-

(pwe. 6.1). Toppwecaam Tak ofLACHNA chofl OOWT: ATMD-

T, MacTi PTYTH BLIAKAACH, 4 WACTL OCTOAGCH B TPYHo I

oo

Cofiepiy anexrpwdeckylo memk (pre.6.3). Byaem sgsu-
rath nofocosoft MarEHT BokaTymmey. TIpm o ymemmvenman
noToka Yepea ary Yio KouTY-

PoM  KATYIIRH, P P Py _I
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[_ 1lpn ysesninenin ofmEn Mo eno JaEIeHte YReTH R~ Mpn ToKa B ‘—l
TCH, 8 IpH ol ero WOTH, A48 3TOr0 o 7+
eeAil Macea i PaTY ] Iadn no= MarunTHOM TP na

| Tpn ruaa P H AHEAR Mar- |
Fida YRCTHUHEARTCA, M MHCIo YAapos MOTeKYA o cTeHKH noaA onp " vpa .
cocynn BoapacTaer. CTenkn cocyim GyAyT HCNLITHEATH Tipa CHAM Toka B P nem, A
Ooauuwnnuuune IToro HyRHC wIeno, Epa-

o el oWl 2usa, mes o MoMerT VBeT
S DO, Chegosatenio, gou Somie anekTpRYeCcKoft
I Jawxon [Mackaan raacur: na g el Mwn' R ’
AN Ta3, Nepedaéten Ges B L
TONKY AIUTKOCTH HAN Fa 3 3. 3agawa Ma pacwET MACCL TeAA N0 610 MACTHOCTH.

OfFuAcHAeTcA 3T Goisibiell TOANGKHOCTRIO MOJUKYA
| ruas wan skHAkocTH. Bean cxate Fa3, To B MUCTE NpHAC

ACHHA CHAM

Ha cxomso wamensnacs ofuian Macca GeHaonoda, ecm &
ero Gax gonuns 40 n Gerawna? Mnotvocts Gemavsa 710 kr/w’, |

AUNHOMY AEMAKCHHIO Fp— OHETpo oS —— Tano: Petmenme:
ORATH BRpoRHAETCA, Ho Gyger yae Goaswe. Ilaeruvers Ve=d0a=40-10"%" | Hamerenne ofimefl  Macen
TAZA IPK CHATHN BOSPACcTAET. = T10 kr/u" [ Macce

Ecan sanoanute sogoll wan ausom wap Meckais, To H n
npn P Oyaer “ o1 3 erox : i

I cAven B Wero MBCTh oM oo |

meummuawmmuimw< =W =7105".40.10 'u® =

Jlasaenne ma oQWOM N TOM ¢ YPpoRNe BHYTPH HILIkO= M_"V—“DFNW i oL
om — Ho u oT  Orwer: 28,4 kr.

[ fyaer y '

TAK KaK ¥ cHAE

dro MoHO pup |

pamE th Ve M apph.

¥ am acud
m'\nm U suiconis cmoaf sudrocma.

[= suxony I P posoll

[l cocyaux ¥ Ha

ofuom ypowne. Ecan 8 coolWaiompecs cocyAl  HaANTR
SKUAKOCTY PasHKX 1WIoTHOCTell, TO BRICUTH JTHX KHAXoCTER
OyayT pransiue.

Baron [luckans Hunén ceoé DpHMencHEe § PIAPERTE-
HECKHX T npeec, T |
crmil JoMEpaT, rUApuEIHYECKIE TOPMU3 B T. .

oo

CHILI ToRa. Ecan BMARRTaTS DonocoBol MATHNT B3 KATVIIRH,
To Takmke IR
ToKa, HO APYTOrD HANPABACHNA,

B7o ARAeune SLAC OTKPREITO B
. 1831 r, anraefickny yeeusy M,
DapageeM ® TOTYYRAC BaiBamHe

HHAYERNH. BHaRNeNHe HEIAYEIN-
g olHGro TOKA JANMCHT 0T CKOpOCTH
Pro.6.9. HAMEHEHHA MAPHRATHOrO OoTOKS.

Hna aToR AeMORCTPAIHH

MYIKHO FHICTPO M Me/LTCHNC BABHIATE M BLUIBMIATE MATHHT,

Hem Goaswe cxop u no-

MoK WEped NACUHATs, OEPANUNEHNYI0 KONMY PO, mes
Goavuie IHANENEE RNDY KGN,

3 Bagawa ma pacyét Mexanmmveckol paboTaL
amed, macca 500 r, [

=

chepa JABNT Ua NoBepXHOCTE PTYTH B vamke, Corfacuo

sakony [lackann Ha svoM ke yposHe B TpyGEe JaRnenus

TowHO Takoe e, KaK OaBfeHEMe arMocdephl. 3mauNT,
B TpyOKe PTYTHRIM B T.K. O I

PTYTHIO B BepXHeRt SacTH TpyOKH HeT BoaAYXa,
Hasmepus Bucoty cronfa pryTH B TPyGKe, MOKNO pace

| CANTATH aTMOChEpPHOE AMRICHHE.
da 1

a, pr. cT. 1 30 pr. e7.~133,3 [Ta.
An

A EymecTnyer |
opnfop, RoToepsifl HasssaeTes BapoMeTP-aHePORHS.
I piEE] it oT

ACHoALIYIOT " P
HAM Tadn Kaxoes
¥ e
PaccMotpun cocyd © sofoft, ®
KoTOpMR MOMOCTHM Telo, HMel-
mee cdopMy NDapallefenRieia
(pwc. 6.2).

FEonn BHYTPR
EROY AL TEN0, TO HA Hero

# CKOpPOCTRIO
Ongeaenure pafaty cunw, IMeR.
caoBoHoro NagewHs NpHHATS passem 10 w/c,

Hamo: Pemenne: |

m = 500 r=0,5 xr | M pafora onp

ho=80x no gopuyse: A = Fx cos a. Byaex
A= 10 wu/cd CUNTATE, WTO HANPaRAeNMEe CHAM co
A=-1 CTOPONM  BOAVIINOTG HoToka M

HANpARTEHHE NEPeMETERMSs coBDa-
aawr (pue. 6.4), vorga @ = 0, ®
clefoBaTentno coad = 1.
A= Fs=0,5%r80x- 10 s/c" = 100 [T,
Ormer: A = 400 [lx.

o e3
| TNt

Pac. 6.4.
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L,
! Cumst, xoTopete feficTsyior ma
- 4 BORCEKIE CTERXH Teta, GyIyT ypasHo-
£ T.K. N3 OHGM YPONHe STH
CHTM  PABHEI COTMACHOD  3akORY
Tockana ® BaUpanfess 8§ pase
Coumna, b

Puc. 6.2,

0 BEPYRION I IO TPals, pasikte (e, pic. 6.2).
l Cuna ﬁ coaiaeTes cronGoM MHAKOCTH i, 0 cina .F-; -

muﬁnnumnﬂlt, Tummmmml

TouKy RAK TFada, TO Ha
I PeayanTupyioman cuna, Ha morpyin-

Woe B EWAKOETS Ten0, pasna F = F,— F, .
Tloa neficTanes sTofl CHAN Telo HAMHHICT ARHTATRCA
EBEDX, MOSTOMY 3TA CHAM ¥

Bamomef cHaLL.



r_ BHJ[ETM? 18 TIyers Tenn Maccolt m crofogmo umncnum]é-]
h orrocuTamkE yposua [T = 0 oo wricoth A, (pwe. 7.8).

1, Pafiors cmate. o FRSCAN b} e A ERMA CH. ! -
aneprua. Bawon rnxpn:::“ Ml\'.lnm:‘:::p:::” ! :M‘:;'*:ﬂm"" p";"ﬂ: c"l:“ 1::::1-?”“ W TepeMeire
. patiora . n
| Tof0 AeRETRYOT cWAA, A TEAo CORCPINACT NMOpOMENemMe, | A = mglh, — k) = mgh, —mgh,, |
G npR oM padaTn A =—(mgh, —mgh,).
oted mo opMyae Beauvuny mgh wo. o sneprued
I A= Ficosn, meaa, nodngmozo na excomy b wad ﬂ-hﬁpﬂ'mcua WAL l
ypoanes:
e F — i A T T, i — YT ' A=~(E, -E).
- RS e .1 Anak MENYC Nepel WIMERERWAN NOTENHATLROR smep-
THM 0IHANAET, §T0, KOFAA PAGOTA CHAN TAMECTH MONONKH-
[ —_— P TENLHN, TOTCHINANKNAS SHOPIHA TeAA YMeRRIIACTCA, W |
H HaofopoT.
: | Teno ofitagner NoTeRNKANLROR JRepruell, ToToMy w0
b t (5 oRo © 3evned, ¥ HYI
. AHEPTHIO HATLIRAIOT oNMa AMeprHeR KaUMogeHcTRIA.
Pre. 7.1
Ba ANy paBoT TPHIRMATNT RaloTy, CORPRMENTY N I_
ennofi 1 H na oyrn 8 1 M. Taxym eAununy naadsaior | a X
Joenymem (Jl). i
=18 L o B L

I B eaymae, korfa ma veao AcficTRYET e ogna, a ne- |

na, To epyT NX p & Xz
Moamkwreawnol eyuTawT pabory eml. ennnupnlm'w 2 8
nJx e 1 Toan, f — pafiory va!- -

ena, T npoT pe X
Tlanpusep, npH gREKCTHE Gocafa pabora rmm TarH —
NOAGENTEALNA, A PAGOTA WAL TPETAA — OTPHIATEALITA Pue. T4
(pwe. 7.2). PaccMorpus pafioTy cHAM YIRYTOCTH — cHATH, BOARK-
) R mpw Redor Teaa (m) )
= Ha pwe. T4, a " co-
| Py d cTaAuM. FomM MpyMMAY ©KATH, TO BOINKEACT CHAD |
o f?“ I I F, ¥ YOPYTOCTH, EANABICHEAR BAeRO, ¥ MDH JRMKEENH cHAN
1. YUPYTOCTH cokepmiaeT pafory (pre. 7.4, ). Tlepememenwe
Pue. 7.2 KOHOA W .pasHD I KOHMA
Hy wudno, wmn 20 BHJIET N 8 21
o o e PUR & e I 1. M » BOTWAL
CHWUN U MU MeA U " THER, MO pTet 3!!!- Konefanmun n npMpoe W TeXEHKe.
ol 1 X P yMenbue e dpyeod, Dmo siadum, smo wpoks ¥ ok*
CYMMY el ofoux sudor UCMUEMCN NFUIAE Lo A semamn. [lp GaHui MOryT
E,+E,=E,+E,. AEIGEeHNe MaATHMES YacoB, DOPHIMA B AKHTaTeNe BHYTPeHHers
Baroia WM s watenell, NPAM B
B Argol quemu YPUAGHENUR ROANAR JHEPLUN MeA cuc e iR MatD e K T4,
meMu o odun MOMENm GpeMend, 0 RpEeod Macmu — Bee wrn i B up ©
RUARGN Juepeus 8 dpyevll sosenm epemend. B amox BPEMEHH.
CUCTOUM JUKGR COXPARENUR Jepeul . P YIMUK SPEMERY. Nepes pul o
Hoanan IR T "": puod: b.
e, i CHARMY A CHIAMR - PNh, wu [T]=1c.
2 2 FORbKD
’I o e upN Asofiars SARACY NP, M e om cerlod M.
EHETEMLL Crofogso Kaaeluouecs Tem boeli S3aMoleRoTEYIoT ¢ Py
B awbon Mexanusne aposcxodym speopaienue ofioss UMM TEMAMH B OMMeCTE © WHMH OGpuIyIT CHOTEMY TE, KOTupal
eude aneperu o dpyeol. Hisa neusSescnsx  pomeps ¥
HEPLUL, G ICANIML Apemde oceeo pabomol CuA mpeius, mea, P g P dods
nw«mu paloma  Mensule 7 - ML S, a i
noxvanoee deb Mrxauuing scerda Oduo us ocAvensx ofiux cevlicme SceX KOArfQmelsnWy
Jeribeie aih g s :.urmx - & HUT cuke,
A KoneGarensuse CROTEMM — EOBGNLMG WIKpORGY DORATES
=Ll . .
" 100% | 3 i et
. C THIOE
2 B TPl Top: Py HTA
i} 2 B ofujen cagede Mosmuusos wdsseanm macpdor meto, co-
OJTLE WA Y e paTyY Bojlld PR nod r cuA oKOAY
it L (rop ' Wenoduu ROl MONN UAU SRy OrU.
Wi TUIAOTL, KOTopoe OTIAET ropatan sota {nmuﬂ Haub meas om
| U0 RO ). h
Jias vunemienus oTofl paboTi NeoGXoAnML TpRGopL Hueao woseGanul o edunuyy speMeny NosHeamm varmumol
i 171 |
(Mcnaypea), TepMoMeT), erakau ¢ rupatedl sonof, crakan ¢ b 1= 1/e- 1M, Sl
XoAoanoil bosoA. Neprog T u sscToTs V CRHIAHK e
‘ Haxnex 100 1 ropuehl bos v katopisier, upeqpapy- 0 VReR koL 3 I
TEALIG HIMEPUE 6 TeMuepaTypy (€_). T el e
% o ;
Haavém 100 r Bofld B TakKe 3 R i o

i __m __m{r.l _JL S P
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‘_npyx(nu (x, = x). Tag kak MoayAw CIAM yupy P cayaaft, koran sekTops "’—I
To fns paboTit cpeqnes amn Iu-poulmu HADpaRAenn 0o oguoll npaMod 8 oguy
IHAYEHNE CHAR YUPYPocTi: nTYy e pony. Torga CHaN, ¥ L
A=F_{x-x) CROPOCTH Gympuuu MOAYIAM ITHX REKTOPOR. |
4 A=Fg rarkake =0, cos0=1.
Po= btk .q-:":i.."'_"l._ | C pomy sakony H F=ma.
2 2 Tlep M cEOp Teia npi neficr-
A=p +x LY k_;'l_ _k_x;" By0nled i HeTo CHIS CRAIANM COOTHOIMERIEM
| ) 8- og e |
B L mofl aneprieh e
Y epriel 1L ITH BLIp ni A= Fg, noay
YHpyro AeopMiposainore Tena A mg_;__lff_ myy  mof i
A=—E,-E,) 2a 3 2 I
Pafioma euant ynpyrocmi pIANG WIMeRe N0 nomenyu- [Morceuny npoussedenus Macew mera na Keadpam e:o

aasinl anepruy yrpyro deopruposannorg mead, sismo
MY © APOMUEROKOAONHMM IHAKOM,

Pafiota citThl YOPYTOCTH i CHIM TAMCCTH He 38BHCHT

i oF opMid TPACKTORNH, & NpR 3asenyToll TpackTopmm

pabora aTnx cL pania Hymo, B samkayToll cHcTeMe Tenn

upn MoryT of. Eak KuNe
anepruedt, Tak 0 i, npuiEs aTH
IMEprin e Ilycrs & kakoft
TO MOMENT Bf "

aweprum cuctesud ven £, u E,, a DoTenuMatiiaf n
ITUX e TeN Uepea kakoil

TO MpOMeKYTOK lpeunﬂ! E_ u E . Pafora cunul TamecT

n enan pania My ¢ mp

INAKOM it P Ten cHCTE
| MR

A=~E -E)
C apyroit crop TeopeMe o it

IHepruy, aTa ke pafora pasna NaMeneRN0 KEReTHYecKol

| auepr:
A=E,-E,.

TpupasnAes Opakbie SacTi ypasmenndl:

E,~E,=-(E,~E,).
i o

apraeny Noswagom asod sosedanul.
Ecam @ nwfoff MOMEHT BPeMERN CKOPOCTH MARTHUKOR Ha-

Ha SaNNsD Momenm

NpasieHi! & OPOTHROMNOIOK Hkie CTOPOHM, To KofclalHA Mpoc-
| x0T N paaax, CAMIT 00 dhase.
Eeaefanus, vomapue rpouczodam ned delemagen cuaw,
e MOVKE ¥ NaRpas:
aewno0 smesy y HAIW AR

FOPMOMUNPCRUM KOS CTEN LM,

Frau spaun saaucymocmy Koopduname nin apeseny Kaxo:
ro-uulyde mesa npeir endoll runy Iy [ [ )
NLE. fEAU KOOPA o 0 JEKOHY cuMyra
(®orusyea ). im0 & amos cAyNEr roaspam, WMo ¥ Koopdunama, U
£0.M0 meso cosep

i m-.y §YICR HE e UAReNgR-
raca ro ﬂP‘Mfl PACCMAANUY M MONNY Rofarea, N agom
MEMEHDNU AU MERITN U0,

MomesaTwieckilfl MASTHUK — 70 MOZENL; PeaShH0 TAKHX

.Paﬁnm cuan (uau pﬂcuaﬂanrmagn;wek nl:t) paana
UIMEHENUN KUNeMUNecKol INepruu meaa. Imo ymaep ]

adenue AP a anepruy
meaa:
A=E -E
KHRETHeckas SUCPTHRA HMoeT Ty 0 ALY HIMepe-
umA, wTo B Mau. T, pwoyas (JTx).
Ha # anepram NTO
KuUMemuNecKas .uwptu UILNACKAR SPAUNUNG, TAPAK-
mepusyoucr  deunyujeecs  medo.
Bit---Q) A

ol panHo
pafiote cHasl, npmickemmofl kK Teay.
t TeopeMa o KNReTHWecKofl 3meprum,
NoIBOAAIAA  BRMMCINTL  palory
ml---0O 8 CITM, COpaNeIMEa A4 AO6MX cwl,
0 11=0
1

K YUeMyCca TeTy,
CHAM THRECTH
npi cRoBogrom magennn (puc, 7.3). |
Puc. 7.3 Tlpn mefommunX paccTOAHMAX OT
EMIAR CHLTS o Mo Mogy-
A0 paREa mg.

O ,,mm‘

Hoit soas, (f ).
Heasex BWBOA, 9To TOMOepaTypa Topadefl  sogsl
a paTypa it wonm ¥

Nnack.
B

F ropaded

sonolt, ® ¥ s

wofuit, o hopay aam: 1
=0 |

Q_=ecmit_
Q. =cmit, —1_)
rae m —0,lkr,

€~ YITRIAA TeILIOEMKOCTS BO, pastina 4200 -—--’-lfc )
Er-

Hpy pacqiTax ckopee Bcero KoAHMeoTES TEMNOTH, oT- |
AulBoe ropadeR woqoil, oxnkeTca Gonkile, YexM KoAHYecT
50 TeNAOTM, HoaySensos XoAvaHoR wofoil. 9To Moo
TeM, WTO NACTh TEIUIA YILAA Ha HEIPeBaiue

MARTIHEOS He GLinaeT,
TpaxTarieckn Gniakie & rap . e
wApHE cTankuoi), ) P M okp

BepuineT

| Ha ferkoll i MATOPACTION HMON HETH, JARKL KOTOPOR 3HAVETEAL-

Bo Gosliie fHAMETRA JTofo DIApMEA, Opi Matioll aMOIHTYIE ¥

MAA0M TRENIH.
Mpn

|

B cpea.
3. anaua HA PaceiT JapAA, DPOMIEIMETS Yepes Npo-
BOINNE.

Hakos KOAWYBCTED INEXTRMYECTEA NDOTEMEST YEQel INex-

cwna Towa Geina 2 A?

hmnmmxumm :mmam
o wEmran xpafin

%mm:m.wm-ﬂwr.-xpﬁ.um
' HEHNAX PaBHA WYMO, & MpH OpoXodkJeHNE TENoM NONcesEs

IMaa mobore i
Teaa cyMun it aneprai -
s , paBIAR Oep aamacy o
aMeprie xoebares inol chcTes:
3 1 v
LML L, . LA

TR S T

DTy snepr
Apmaene, Bont i mpi Znbkeiti ie 55050 NEKAKHY DOTeph, To

Lo
108

rmnnmny.zmumﬁmllmﬂlulﬂnumlll

Pemense:

KoamuecTso afekTpHMecTss, HpoTek-
ety Meped MAEKTPHYNECKYR AaMuy
q=It. I

Nano:
= 20 sum = 1200 ¢
I=2A
q-1

Q=2 A-1200¢ = 2400 K.
Orwer: 2400 Kn.



ar

r- Bk e yTOZID 22 | BBBUCHT OT BOGPacTs AXaed B NINNAAVAALILY peolommo 23_i
Ho peamaao ¥ BCOTEA crell ux W BOpR AL
¥ PACXOZYIOTCR HA MPEOSORCHES CHA TREUNS ¥ T.e. rpanuLs INYRUE e
co wp MeprRA = - TR MOTYT aEyRM
YT Be . i BODO I'it. Jlemn ke, mmobopor,
Tlipm arom P mepiod MOFYT BOCHPRENMATL SEYRH, "IScTUTS KOTUPMX Beckoatko Goame
roseBamuit: 000 'y Komdanin, werory wotopux Gonwme 20 000 'y wan
Melibie 20 [, CIMMAT BeKoTopMc K IBoTHME.
T= 3“ — T= "‘ muwm*m-m‘huhmw
| Hrobu Bt #eolixo- MLt i, 7O beTHL s apsol I
ANMO IEEPIHI0, PAEKOLYUMYIO Ha wuq TPONAA 1 conpo- ) Tanii
THALEINE, DOCTORNES mmmucmm BaHyE Aol TofLko OfMS CTPOFG sactota. I ke
cumst. Taxne Bunyse- 6. BMAGN Guniehl. Buyw
aewunke KonefaNNA — HeanTyXaKIe. RAMCPTOIR AETHCTER TUCIA HOHO,
Ecfit MncTO™ ELEYAI800MER CIH pasita YacToTe cofcTren- [ rpep—" P
ax  EoneSanmfl, To amnTETYIa o 2ap Irtwll
e . B arou i BuyKK UT ADYTHX UBYKI puad
0w, KoTOpOR ROILBAIOT (e IUNAHCDN, MYIMRATLILX WHCTPYMOIToN, rofocs moach, aNyk cupelind i
b T, MiloTie ApyTie) T

cpea,
By pacnpocing # Rpmeinp i
ARACK OI MECHUR LE BUIHERNDSENUE, NOSMEIRIT SOLREAL, |

[ mHK
B aaNBoM ONpelefsiHH PiUk HIST O TaK BAIMBAOMLIK Gery-
wur soingx. OcnoRBoe obimee choficrso Seryumx somu moboll

kMY KofcOaiifl paslibX acTUT, T.e. COBORYENUCTE WHUTHX

rotios. Cayn niskym (T.o. caMym Magyo) 9scToTy Takero

aByRa o COUTECTCT
synuil off asyr oupcAciciioll BUCOTI = ooHosHEA Mook
(MBOrm ero Naskdis T npecTo monos ). Bucomy caoxnom sayxa

MPUPOLM MKAGGATCE B TOM, NTo ORI, » I uMEHNG & eeo mong. Bee oot
| TPOCTPAIICTSE, NSPEHOCAT JWeRFI, MATPIMED, mﬂmmn ki ok anyna i, Ynctrona |
BHTEM [y P Relloro I3Eyks B Demoe MMcAo pas Godbie

omnt MM wacTh choelt a-pl'l'-l' — Tous My X TaRKE

Brarogapa wesy llnm- L P | S MU MR T A RLONC A
ckow .. pazy Geryman OBePTONL OHPEACTANT menGp JBYKS, T.0. TAKDC CT0 KANT
Bosma. Ho mpi 970M Kok ARA BHTOX UPYEIIL konebieTes oxomo 8O, KOTOPCY NOIBUTACT UAM OTAMYATL IBYEE OANEX HCTOMUEKOR
EROEFD N R Op SETRETCA Ha T aByROS ApYTHE. Hanpisep, ML Aerko oTARacY JSYE POARA 0T
epROHANANLEOM MECTE. JWyKe CRPMORN Jake B TOM COyise, oAl OTH INYKE NMOOT
Tanux cfpaion, o Gesyied sulite npourzodum nepenve smep: I CAMBAKOEYI BLICOTY, T.¢. QAULY  TY ¢ T8LTOTY CCIONION Tulls.
#uy Oes nEpeNOCa seujrcmen Uramine Xe STHY 38YRoN oBYCI0RI0 pastiuis nabupun ofcpmes

rinpansomures ¢ ynpyrod cpede. Hanpataep, ecan mo xakosmy=
HHEYIE METAANMWECKOMY TeNy YLpATE MONOTEOM, TO B MeM
BOIIHK NET YIpYTAN BOALA.

Boanw, & P T wdude wenpas-

| Vnpysue soARs — 3M0 MeXENUNECRUE SUIMYUERLL, pRenpo-

a.

A S W s

HAKAASLIBANTCR SDYT WA APYTA, B POy IRTATE YeT0 ApoReko-
ANT mepey SHEPTHH B Mo Eemn a ganwyn
| TOYK Y TROCTPANCTRY ROANL TRNXORAT R GINAAKORATX alaX, T.e.

PASHOETL X0O0 BOAH PAREA TafoMY WREAY ATHA Bomn b, 2., 3hoa

HoN (COBKYIBOCTL oOepTolol PEITHYILE HUTCUNNKOE MOGKCT
“x CANIIUM

M LY UMM, CLRTROM

Towum obpison, ssicoma Jsyxa onpmdum: Rarmomol ery
OCNoEHDE mona: YeA GoAbile MAEHOMA OCHOSHORD INONY, HIEX
L SR

T, TO OWW RpyT ApyTa (

woaefannil — HANBOAMINR FPOMXOCTE).
Eenn paaHocTe X0Aa PAREA HOWRTHOMY HNCAY M0SyRoTN

BHJIET N 9 25 |{
1. Mogean Tasos, M TREp)
e, ATOMOB M B
: |
Omn ua

cTpoe-
NIl BeflecTBa — pyockuf yunu! M.B. Jlomonocos.
Coraaciio ero TeOpiN: sce medd cOCTmORm U3 MOREKYA,

u esan-
NPNCOANTSE B APOTARODOAGKNME (aaax W FReNTh APYT APYTa Mﬂcmummxﬂy :mn_
(MY AMTANTYIN Eoasbard, IRk neT). | KnoTueckoe P
Haneuue CAOKCHER 8 NPOCRPINCHIAC AOXN, KpU KDmOpR 3 » T
OAPAIYEICE KOCIORRROE 0 APCMERY PaCpeAcaCNEe ANHAY T o x =
PrOYIRmEpYRIUY Kadefanel, Noesenem nmepiepenyued. e ey e
Mescay ¥ v CHAR I n
2. Hayuemie cumd Themns, Rosunkamied Ips cko Thaenun s P M erc arperaTioe
NeEpERAgIoTe FPYeRa € CPYIAME 00 PopRA0RTAILMNOE BosepEEo- T AOMMEMpYET: CILTH
ot TincTamonks KaweeTRENNEIN ONMTOR Ho  RCCTRIORANIN s a:;:“ ottt B k. e
SANNCHMOCTH CHAM TpeNHS 0T rhi; iy =
W pana MoTyYT LEA B TPEX arp o
Jaa ssnoxuenss amol pafoms myscno ofopyd - P L] F B
HaMoMenp, waBop pyson, AepramNNMi GpYcoK € KPRNKSN, TR T Bhicokad X
lhparad depeatiign Tpncia, UM SRR [Mosromy Teep-
= Ha gepessmmyn awmnfiey nomo- Aule TeAA dhopuy W ofnes.
sirwt Gpycok (pre. B.14.). Anmenws M P TON B AEMKe-
Gpyrox  KWkaMoMeTpoM, Gpyeok M, HO Kadtas ¥ okaae
TPARELEM R ARNMESHES 00 IPDORSN- paBHoBeCHA,
woft aunefiee ¢ nocTosEROl cxopo- B 3 fte, ZHATHT MeHL-
eThin. CHAMPM DOKAIAHEA SHIEAMO0 l v i =
serpa. IT) BHOMERIOM TREMOTE- s 4
’ Puc. 8.14 o p:“n,':,"“ R et oBLes, Ho aerko Menaer dopwy. B 2aaar cunm sxnmo- [
YPaRHoBeHIHANST CHRY TAMM, & CHAa PRAKOME ODODM = EHEY CONCON TaK Kak p ey
vaweern. Fe=pN,N =mg. Cocgomsrenune, F=pumg. MOMEKYADME Fass B MECKOARKO AecATEOR pas Gomsme
camux y raa mech
F | npegocTaRnennsit emy ofines.
Paceammues kosgapumnenT tpenns @ =—. o cyanTs
e ABACHHA W OMLTE.
Fenn fpyeor wn spema AEpoMomieHRa o ioeroamiml ceopo- i e = .

CTMI0 MERERODAYHEOTR DRANMMM TPANAMH K OOBEpXA0CTH
CHOMRMERHA, TH OPNXOANM K RMBOZY, 9T Kesfduyucsn

niapik, ¥

KOG, MOETE HArPERMMIA & HEM JUCTPERIET.
=
109



l_ Tesbp a8yra oo ol K " e muu.’_.l
Buyn P n IBYKA HRHCHT BHeanw. v ¥ 0.
ur Guiinit: des Goasiue t Mo b X . Honeped:
TeM Mll'“ INYK. RN,
sByRu — 310 Cyl H MTO YHPYIibe CHAM OpH CABMTE COoUS BOSMNKAOT I
Boe SEYRHN 0o MIKATE OT TORLKO B TREPAMX TeRaX. B HAKGCTHE i fudaX CMGKELE CI0H
TUXHX 30 MPOMKHX. wPOBULK CRUNRINT APYT 10 ApYTY Gea ToMBIENNA BPUTHhOeRcT-
BYRINMX YUPYTHX i, Paz ier yupyrux cin, To u olpasosadis

B npaxteke rpoMxocth Seyka NPENATO KapukTepRaceTs
YPURIEM TPOMKUCTH JHYKA, HIMUPAUMBIM B (ONJE, & B HKOTO-
PHE caydesx ¥ Geaux vay deyudesas. [pu AMcTann® ruseTsd,

LYK - 20 gB. |

BBYK pactpecTpauieTul B0 BeeX FUPYIHE Teaax — Im‘.

FUPYTHX woRNH ¥ LR Hoarouy
R PTG BT SR SN b MOYT PECH POCT P ST RCS IORRKD @
muepdux mernx,

Ilpn ckatun u {re. opm ol s

MUAKNE B Pas0COPaIHLX, WO i MOKET P
Grapoadyuimm npocTpeitee, O ciofcTs t.p«nl ¥ wmwn
PACIAATPAHACTCA JNVE, B0BHCHT CRUPOCTE JBYRa, Hanpiasep,

¥ Tela) YUPYINe chIL BOSHHKAOT Kok § ThepIMX TelaX,
Tok ¥ & MAkocTaX ¥ resax. llesTosmy ynpyrte spoacikee
BOMEM MOFYT PacUpaTpedATICd B ool cpegy — Thepaof,

CKOPUCTR SBYKS B Bodayxe 340 s/, a soge - 1500 /. sunkoh o rasdpusiof.
Hockuaniy SuyK — 370 B0, CUpasLInEM Popsyiu My dpye & dpgey motxand,
lrulﬁww.luu @ odunaresws utux, Nossedmm  daudol
L A )
Um=, ym—, gVl BUIMM
¥ T L=oT, nani =2
Huyx ol o L] el
(BosiiKuHe %a), & Tarke STHMM rRe v wonus, T'— Depuug sosu.
cTamit. Ha cooficTee duyka OTpAaThod OT FRAZKEX Dopacy Mok AAM g . Tk W oRN
eTelt vonoBako JeflTeie pylope [pocuEpdoneicd pyou). B APOEDALILE DO,

PYBURe BOANM ke pUCCRREROTCH B0 BUE CTOpOEM, o odpas

VROTH M RSETCA .

TENG MOIYT NBARTECH HCTOSHUKOME SBYKOE,
YRAPM TpoMA B0 BpeMA FPOIM, MyIMEQ, WYM
— B 5TO IRYER.

luneea moged,

l YIROMANPARICHHME UYHUK, 30 CHET S0IV MOUHOCTE  3BYES

Ecnn HaCTuTa it v ¥ [ © TOM, 470 AKGoll Me-
HucTuTol  BRNyAfamtEl ik, To  adAgeeTed  RENEHHE TOHMME JnyKa  of YR
pesuHalch, TeAocoR Nogell @ MBOTHX [

Eean oThpiTh KpMIUIKY [ORAA H, ROKOS 14 0Aah, MPoMKe
SpUHIBECT I8YE KaRol-HE0YAs BMCOTM, TO POdAlh UTHBETCH
aRyRoM Takofl we BucoTs. 1 BoeX cTPyH podns ssEyWHT TURLKG

KoneGarull 01X roAccoELlX CEASOK.
Ho ganexo Be sonkoe KoReGROLINCH Tet0 HEAHETCR METOY:
unxos asywa. Houpusep, We MagoeT asyxa Kofebmotiefcs

OAHa CYpYHa, Ha BLCOTY YRA, TpYaHK, mmm-nuun MO HUTH AW mpyaHe. Hocnegosanus
OCTWLHLY CTPYMK auyRare we SyayT. Paccautpennos AeleHne I !’m Ruk
haunmuwwwrpranun:ca SByK o
Teno, } sa ssyK, or 20 go 20 000 I'n. Hosrouy luﬂlﬁn!!ﬂ. um KOTUPLX
pesondmupod. BoAkoe T, ciocoluor anyiete, MoweT GuTe 5 aTOM
PraoiuTupoM. Mexanmseckite kotelasun, YacToTa WIH! nwwmr
H sy, " o pas 20000 Iy, P
mucme as ux e u o M sa- sekes 20 'y — wngy un..m *
RTL KUSEPER I N L Tk KaK
Ilpn mar ¥ e ypo- mpeHUS e JJARCUM om KAOHadU cOnpUKOCHOAFNIE oAFRXND

BeTh.
+  MAY MORHO CIRATS.

OTH ONATH NOABOIAKT CALTNTE BEIS0A: Boe TR COCTO-
AT W3 MBCTHL, MoAAY KOTOPLIMI acTh TpoMekyTri. Takne
WACTHUE NOAYUMIN Haspanie Modexyd. Motexyrm odnoco ’

T T T T
Monexyam » cacio ovepens Todke femusi. Hacraim,

e,

Tlpa nepe Bpycka o paas oA
CTAM (AepeRANRAN ZOCKA, DOJ, MIACTHROR DOKPMTSE crofa)
KostfstiHe BT TRERIA MeHSeTe.

Eoxpuguenm mperud saatcum nm pada conpuxacaoauxes
naneprRocmei,

3. Bagaua wa mpaseReRne aakana Owa 1e yeacrka femt.
Dee Namns 120 Om wamaan

P £OCTOAT

H3

ATOMB TONE AETRMM.
B nogTsepagenMe Toro, WT0 MOAEKYAM AREGKYTCA,

MOMHO APOBECTH OUWT: ecHil B KOMUBTY BHECTH CHNLHC

MAXHYITES BELICCTHO, TO WePea HEKOTOPOS BpeMA efo Jalax

opnopaanoi.

B cemh 0 240 B. O cHay Toxa B

MAMAOR nakne NpW Ll

Pemenme:
Tipn MocHegoRATRORHOM COSXNHERWH  NoMn

oo Beel Eean & vafl godanurs Ry= 1200w  |{pne. B.15)
mmoxo. -ro (Aaske He NepeMSIHBAA KHOKGCTH) Yeped U v
HUKOTOPOE BpoMA MO:KHO YHHACTH, 9T0 KIMAKOGCTH cTada Ry=R+ R, I=E. i =W'
. & 2408
ATOMOE M T= =1A. Tipn Ay

IIDI’B

MUAKHX SacTHI,
BINCMENMX B AAAKoeTH BAW rase, Becnopagewnoe
ABHAOHIO MOTKHX TBEDAMX SRCTHI, NAXOZAUMXCA B

' MAAKOCTAX MAN FasaX, BNcpebie ofuapyxsn » 1827r.

anranficEni Gorannk P. Bpoyn npu naGamoaennn b Mukpo-
exom. Mwlw.y':u SKHAKCCTH WAH Fa38 CTAAKNBAMTCA ©

épaoi " P o MoyAM
53 Yueao P
HACTHILY © p cTopol, # P
Moro BMR y He HO B
akT cy P cRuAE
o T "
Bauusmnor ;
! weeme dpye o dpym acaedemaue ﬂrr.nqwuhl-cm ﬂaum
WU ROcmuYy M. "l . B raaax

-un B HHAKOCTAX.

oo
110

120 0w + 120 O

Puc. 8,15 Pue. 8,16

Dﬁmmm :rrn TEM, 9TO PACCTONHNE MERAY Modexyna- |



[—w B rasax Gonmbime, WeM B skMgkocTax. B teepmux 26 27—|
TRMAX Toske NMPONCXOANT AWdyIRA, Ho AAA aToro
rpelyerch Muoro speser. TIpn cnafixe MeTanawueckHx 8.
#t Ha s . .
| a:uomn sacoxa owomedt, puiM, caza. Baarogaps 2FB F |
e B BOMY.
O ToM, ¥TC MOJSeEYSM OTTANKHEAWTCH, TOROPHT ToT
fhakT, 4TO C3KATOE TEAO CTP {ymp
| AedopMAnHa), & KHAKOCTH THYAHO CHRATS. i I
BnanuA o cTp BEMecTRA He TOALKO I
ofBACHATE HO M HMH, | Pue. 9.1
3HaA cTpOSHNE Tedn, MoXHO HoEKle e H AB, moayuwioct ofpaTuiiM, AcHcTEM-
yie prMep u TeALILIM, YHCARYCHITLIM,
| peasia, Jlas panmore ey st cOpasciamEs dopsyis: |
B sasscHMOCTH 0T ycaomuil ofHo M To e BelleCTRO 1 11
MomeT B paa; B TR I 7 ";*'f' .
PR H IM TP atoMy
CAVEET AR, DO M 3 nap. i Ecan Gyaes npuGameats NPCAMET K AMUSC, TO €0 N30~
| 10T GAPEIaMHELME COCMORHULLNY, Hamcp e I
epexon W3 oRoro aTp ® " ALK ML HPEAMET E AHIEe, USCTOALED
ApyToe mip fioT B Tp B I cro iaul ¥ O JIMHaLL.
HANPHMEp, MAARAT MeTANAM, WToll MOAYYHTE M3 HHEX 4. Rumaus ua SRk P T
COAABM: 9YTYH, cTadk, Spomay n Ap. Iap, nosyvwenmf wa AL
I BOIL TPH ee Harp Ha T Jisa xopabine maccoh no 50 T kaweiA €TOST Ha pedge Ha I
AX B MAPORLX TYPOHRAX M ATA MHOTHX APYTHX TeXmutes

crux feaedl, CoxumeMHRME raaaMi NOALIYIOTCA B Xofos
AHABMBX YeTaNoBKAX,

pacetorsid 1000 & ogwm of Apyroro, Kakosa cina NpHTRKEHKA
MEAY Hinan T

1
| P 7 Apaic- T pasuTaumosHan nocToRuHan paska 6,67« 107" gy |
XoguT B c Ky
sopeft, oaep M pek McOapAeTcA Bofa, o TP OXTaN IS
BoRANero mapa ofpasyoTcs ofnaka, poca, TYMAH HIK cHer, | Nano: Pemene:
Pexn w osepa ausolt 3aMepaator, a sectofl cer 1 AeA TalT. m,=m = 507=50000xkr. |Cuay UpHTARCHHA MCHAY
Motekyan odNos0 4 mozo e acijecmed & macpdoM, R = 1000 u Kopal/amu iadines,
| Axom u 2a o olNu u me we, OHR o H® NPUMCIA  SaEON  BeeMMp- |
HHUEM He m'xm(llrrca apyr ot apyra. To WAM Huoe arpe- G=6,67-107 o MOl THIOTCHMAS
rarioe | =
£ 3 Xaf p " F=1 |
% =R
BHJIET N: 10 28 Nas noc AB n 29
o " HCUGALIOBATE Qkn y.ﬂ.ufmux Ayua (pue. 10.2). l’[a
1 » Hasmepe- I Touks A npokefeM npsumyno AC UapantieniMo raagHofl
Hne patypil. Ceaan Pi-ow our vcu. Hocse up ayu T wepes
5 e pall - upasiil Qokye.
aneckne ARTENAA, P € Hary ] | A
rea. Bean pAYYI0 W
| BOAY, TO No HCTEUENNN HEKOTUPOTD RPEMENN rOpAYAR BOJA F 2F BI '
OCTHIMET, & XOM0QHA# — Harpeercd, CTeneHh HATPCTOCTH ) : h h
Ten XapakTep memnepamypod Ten, Temnepatypy 2F B F

MAMEPRIOT € HOMOINLIO TEPMOMETPA M EMPAKAKT B FPATY-
cax Ilensena ('C). Cmech BoAkl cTadeT oguHakoBoR TeMme-

PATVPR, TO 0<Th YHNT P .

| Ecan amdwpyanm, B

M pa X PATYpax, TO Aucp

npu fonce #i pe
dro . qTo P YA TeM
foanme, 9eM BLite TeMaepatypa. To ecth amu dee dusuve-
cKue saau. Oamo ¥ To Xe
HAXOAACE B TONAOM WIR s

mimb TeM, NT0 CKOPOCTH MOJIEKY.T pasnsle,

A 1
| Pue. 10.2

Bropoft ay4 npoxoanT depes onTuyeckull esTp ann- I
. FTOT Ayd He CROLTD Touka

NEpEceNENA STIX Ayuel Bocie TPoXorkIenna Sepes TRy
€ mary £} nax Gyaer . Touks A. E
oM Ten © Yphl, MENRD: ARp ¥ onTHaeckodl ocl, NomyNHM waobpuxenne Toukn B.
LOE TS Coeuuny naolpasceins Todex A u B,
Moneky i, B3 KOTOPMX COCTOAT TeAn, HaXoJATCA B He- AB ¥ Aeflcren-
o)
AsNMeTCH Mo oWeHh chokHoR TpaektopeM. Ilpm choém | Eesn G;Pm UPHOARASTE HPeAMET K AHHIE, TO i HI0-
AEWRENNM ONN CTATKWBAIOTCR APYT ¢ APYTOM B WPl TOM ¥
cocyaa (B muAkocTAX W rosax). B peaymvrate storo omm Korgs upeasmer waxoAntes u doxyce anuss, uaolpn-
(pue, 10.1). e . Tocne up AYNH WAYT Hapai-
Becnopadaunoe dsumenue SWERy X KO O NeALHLIM HYHKOM CEETA, YTO CORLYET I 13 H0CTPOsIMA,
CHORm meAd, menAoauLs de | Ecas npegMer YAaMaTh 0T AMHIM, To Haolpascenine
B razax n TAX or- P ¥ o ® Touke Awoiinore dokyca
HOCHTENMHO APYT APYTA, i Hhle B up W PEHLL
o B Tenax MoAeKyIM 11 MOHHO TeMi e yAobuuMK
EoAel 0TCA 0KOND CRONX Cp P s,
cHa. _J

111



r- m, B rasax opn d xﬂ-—l
F =s%- Oy MofekyaaMe MHoro Sofnbile paaMepa mux Mofexy,
¥ CHAS TP raaa Mas. Kumers-

F=667 o Hoxd u® 50000xkr-50000xr ~0,17TH 4eCKAst SHEPIMA MOMNEKYA raaa BIOAHS AOCTATONHE, WTOBK |

npuramenwA. [loaToMy, ecAN Faay He MeIIRKT CTeHKM
COCYAA, 6TO MONCEY N PAINCTAKTER,
B M Teaax, KOTOPIX B0
| Muoro paa Somsme W raaa,
I AeHM Omxe APYT k ApyTY. CpelHAd KHHeTHSecKas

k' 1000w 10005 v ¥ COBEPIONTE PaSoTy N0 DpeoNoAeRMI0 CHI MoReKyTApHOro
Orser: F=0,17H, |

SWEPTHA WX V3ke ReA0CTATONNA AR TOTO, NToM COBCPMNTE

pafiory mo cHT F
aun, [Mostouy B o G »
' THOPAMX TeTaX He MOTYT Aaieko YARNATECA APYT OT APYra. |
2. Hoay HOTO H306 npea-
MeTA B P anmse. Mpovep P
npn 6. ® AME3E AA
P ero WETKOE L
| st Ha Takoe e paccTonHMe. I
| Aas pasoTit Heol AMEIL, Mpea-
MeT, G P ¥ ( L]
Ha HAH i cBewa), akpam,

I Pacnofokus OpenMer nep;a AnEaoR Tak, uTofM Ha
I JEpane OOAYNHIOCH WETEOE YBeRWdeHHoe Maolpaskenne

mpeasMeTa.
P p AB ny e
| MoAbICRATE ABA YAobHuiX Ayus, puc 9.1, Ha roumm A |
P paay
ocH. [locse opemoxmenws ayd mpofiger wepea mpaseri
| dokye.
Bropofl Ay" mpoXoawT wepea oNTHYOCKMR MeHTp MiH-
| aul. Dror ayu He eBoeTo P Touka I
NepeceTenRA ITHX Ayuel Doce MPOXOAKACHHA Hepea THsay

NAP K oOTHYecKod ocH, MOAyYHM u.wﬁpmomu Touks B,
Coequuny waolpaskenua Touex A u B,

e o o = it

| Gymer ToukH A.

Paconosku™ OpegMer Hepeq AMEaol Tak, =STofnt na
SEpAHe MoAYMRIOCE WETKoe VBeMHSeHHoe HIoSpasKenio
mpeaMeTn.

i st el S e Y IR AP RIS TG
112 Ao

HEgecko il SHEPrHm.
Onpegendie ckopocTs Tena Ha msicote 72 M, ecan m Epo-
CHAM BBEPX CO 20 mfc. Yeuop
NAGEHHA NPHHATE pasHsm 10 1 /e,
JHAano: Pemenne:
h=T2m A o ¥
£=10m/c2
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AN SICHTHA A, I WK TR Oy A oo DK # w4 & & Fifotnd ..‘"“"m“f“'
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Hpaniio e, Aand, cyMus an, Apu e e INeprUR meda
2] I Ton, Gufl TUNKH pu B Y AR, % Tak Kak ¥ CpeAns s
1 £} W oo
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woopmrusT, (puc. 11.4), wro u

oitUTOE.
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Ky. DToT UNMT DURGILIESET, NTU BHYTPeMHNS SBepred sbHpa
YRUAERLech, TOK Kak OF Balpeficd ¥ ok sakinen. Veciueenue
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conporkaness iwecpora 1,1 107 Om - i I HM, SooSisie B AdopMaiuit. Bo poex STUX GIMaNX w cier
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U* 22082208 ol ™
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C c b TOM KoHe NpoROIoKNE, KoTophil Grnse k niaase
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Mpm i caMo He
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Wocm. B aToM Mo3%1k0 YGeANTLCA, Ecl IONTODITL 2707 oMY
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Puc12.3 I €0 cTep M3 paaMMx P
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¥ it (2 P MeTAT-
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HAEOCTH B TpyGke
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[ FUTR T pearo soapscraer. o “ oS =
i g s » e BOJ KHITRT. oy “%”n-?’-' @
| b ¥ ¥ Kakoe ki 1l ua o 2 = |
rolis o ann-
102,

worTh Maceol 1 Kr 8 nap e Haseieina TeMBopaTy P, I
noll

YAcauuyo TeiioTy napoolpasosaiin ofoanataior Gy-
wnoil L, co eppmnns — 1 [law/er,

Hpn Vi ERNCHRA DIy DUCPrUA o=
WeCTi B apoobpadies curmluuu Goasue wuyTpenei 1
2RCPrin Takoil He Maccl)
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i = aess?)
mummrpy\zm opn  IToM wﬁﬂu IHEPrI, 1

npH nmapa. Toumue onMTH

uTo, Gencupyscs, nap Mo Koauve

' CIME0 INCPRUM, AGUILAG NO EFO -
upH nnpa JHCPrNA ModkeT OhITh |

wa
otpaborasmuM B TyphuEax napos sarperaior sogy. Harpe
TVl TakRMM obp Bogy A
agansil, & GarAx, MpaveTHX K 408 Gy THE SRToRKX By,
"'m BHYUCAUML KOAUNECME0 MORAOMM, Meofixo-
dusor dAK npespaljeNud wudxkocmu Maccoll m, sxsmod
ApU  MEMBCPAMYPE KURCHUS & nap, HyNHo ydeAvHyw
meniomy Ha Q= pm,
E nap maccoft

1]
Onrnueckas cits AN oUPERCANTCS 10 hopuye:

D
F

B MCTRAX.
UnTHICCRAN CHAN WIMCPACTESR B ANOITPHAX:
Lanep =1/ w.
3. 3anana na npuvencne sakona Myxa,
Ha puc. 14.2 YA
MM OT MOYNRA MPMACKEHHOR CHMsl s cTansHoi (1) W megroi
{7} nposcnos pasvoR fnwkel v AMameTpa. CpaskuTe MEcTiocTH

np
maphi, Yem Soasime
BOQARKX Napol HAXoguTcAa & ofneése soanyxa, Tes Samke
nap K COCTOMIMGO MACKITCHIA, W0 YeM BMIlle TeMicpaTypa
BOAAYXA, TOM SoXMIINe KOMNMOCTH0 BOAANKX mapos Heolxo-

|

AMMO ATA 670 HACKILENAS,

Cmenens i KoAuse-
CHGoOM RApod, WOXOJRMUXCE & u.-ay.vr npu  dannod
meMnepamype.

Ad pl AR napa)

TPAMMOR napa

ca B 1 3'B03ayxa npK gansof TeMneparype.
370 KEOAMYCCTEO BOAANOTO Napn TP Janmofl TeMmepa-

: ] napa mpn
atofl e TeMAepaType.
O uolt P
| P K RI0THO-
©TH p, HACKINLENNOTO BOJAROTO Napa PN Toft ®e TeMiepa-
TYpe, BMpaxennoll § NpoiedTax,
L BHJET N 15 40 a0
1 T S T |
e Baxon 3apaa.
‘ Jpesnerpeveckne yUEHMe 3IAMETHAN, WTO SNmaps
cMoTa it )

ErD MIEPCTRIO MANHAAET u'pu'rms'an K celle pasawdiile
tean. [lo-rpevecks auTaps — oTcga

X

(5]

N

I\

F

Pae. 14.2
Pewenmne:

ua  sagoua Tyea

Fukla, oreman

IAKOH COXPANEHRA FAPAZ0E. ITOT 3AKOH copaseqHe An 41 ¢
CHCTEMBI, B KOTODYIO aapi:€ofiiie SAcTHIlL He SXOAAT
WIEHE W HE BRIXOAAT HAPYRY, 'm ATR BAMKHYTON CHCTEMM.,

B cyMMa ITp-
doa Scex Yocmuy ocmafmes uﬂu.lrmml
gy hq g F e i = consl,
Hneno WACTHY He T.8. OCTACT-

A0 HAIBAHME «MMeRTPITecTROs. [Ipo Tedo, KoTopoe Nocae
HaTHpaHEA OPHTATHEAET K cele APYTHe Tela, TOBOPAT, ¥T0
UHO HOAIPKMPUIOSaNT WA YTO eMY Coofuien adexmpude-
crud aapad.

B agexmpusayun sceada yeacmeyom dea melda: Ha-
fpiiMep, cMeKAANKGA MATOYKA B EycoNer meaxa, afonn-
TORAA MATOTER M MOX WIH MIePCTh.

3apAn. NeTYHeRELIH HA cTeKde, MOTEPTOM © METK (1 NA
BCEX TEANX, Fie MOAYHALTCR 38PAI TAKOND 3K Pofa), HasBatH
HoAoaumeAsisid (o), A 3RPAT, TonyueHENA BE ANTApe (0

e Tlpn p qacTHL,
ApYr B pYRa SKCHEPHMENTATLND JOKA3AN0, WTO CYMMa
BAPAROE TAKHE OCTATCH NoCToORHHOR.

2 H lo-
CTANORKA  KATECTRCNHLIX ONMTOR [0 HECACTOBATIHIO
or nuEepx-

MOCTH KMIROCTH W poTia KMIKOCTH.

Has
Hpup, samka, NumKl,
yaxull cocyd c wodod, Imlponmk cocyd ¢ sodod, ropavas

ompugameasHEE (=), Ecan na.

APYTVIO TAKY O 50 ¥
TOT 0 KYVCOSPE Mexa, To Illﬁn'll(ll m‘llﬂl‘!’fcl Teaa,

Taksice afounTe, cope, peaitie), NOTEPTOM 0 mnpm.. soda, ge i [ MOACHO pen).
P Obep lmll!l( t 8 athitpe Bat- I
AT0MKY, IOABEMENYIO KA KITH, & 3aTes IPHBAKINTS & Het kol 1 npnBsscoM ¢f MuTKOM, PeayaLTar oNkTA ~ Ciit#e-
° e yput, § wro

=4 I'IP! HETBPERMN SKHAKOCTH, me-‘tm “cnapenue
om seleemag wudiocm.

ldeemiue sapadu odnoso podd, esau.

Eeam nognectit & Hastek e
AoNKe CTEKAANMYN Mafouxy, NOTEPTYI © WMEIK, To
VEHAKM, 4TO CTERIANHAS K 360HNTORAR MATOTKH BIAEMITG

Ecan oLt NOETOPETE B I0TOKE BOAIYXE OT BENTHARTO"
pa, ucnspenne SygeT NpoXoIMTL ¢ eip GodkmeR ckopo-
cthio. Ho 8 notoke Boagyxn goenenne wuske. Caedosa-

NpHTAT Teaa, IAPANM PaIlikX alaKos, | meAbho, ' o NEM MONLE

NPHTATKBAKTCA., mex

Hanwwme sapagn ®a Tele Moker Ha oniiTa anaes, STo BOSA B YaKOM CocyAR HEMapAeTca |
oSHAPYRATE TMpHbop, KoTophrit Hazu- HeM B P C. 1
BAIOT JACKTROCKOIIOM. om naowad

IL npodky, Tlocyan, suMMTAR Fropaned mnai BHCKXaeT GlCcTpes,
HYW0 B METWUBICCKYR) OTpABY, TporTy- oM Ta, pasd BRIMHITA Mocka, mpoTip
gt P Ha ® ropavuedt soge, up
KOOI EOTOPOro YEPeUTeimh T8 JHCTON £ cpaay. C. am
Ka Ha Toikoi Bysard (pic. 15.1). Crenzn MeMREpAM P,

OpHBOpa cALTANLS i3 CTEKIA.
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M uposonokn 1 — t,=f.amu]mwmns-

£y
AedropMuUpyIOUed cile MeSHAR NPOBONOKE HMeeT YANUHe-

| *'.g—‘ Ha rpadwika sngmo, wro npu oguofl u Toil e

l nie B 2 pa3a Gombme, 9eM CTANLIAS, T.¢. Si-3 Taxum
=

£n_n=

L9
ofpazom Y

E Il.

%

| Orwer: 2.

i

h 3. 3aza%a na P

B o
N

WG,
oo

omm ; -l
|
popayae: p=-2.100% .
Ps
B HPHGOPH: IUFpOMeT- |
PH W DENXPOMETRR.
o nMeeT np
paas i » d Ann
npowasofcTea. Hanpusep, Ba 3asofax, rAc MOXCET Raxanmn-
BATHCA " Y hitzkas
WNAKEROCTE Roagyxa. B Myseax, Gufitnorerax mojiepicnsa-
#TCA CTpoTo = H B
HOCTh BOafyXa Nopsaka 60% ~ T0%.
N W pacuET onTH- I

Has asencanenus smol paSomu & Kavecmaoe PodEFRNG
20 UCMONKUKG COCMA UCROTRIYeN caem, LIyl om oxna
waluneme, rde Ju Aunsa,
WIMEPUMEALHOA AUNELKT, IKPAN.,
I Mpu op onuTa y np

| geckofl cianl coluparomed AR,

CTEH OT OKHA.
C nomomieio aMmaw fobHescMcA NOAYYeHus WeTkoro
uaclpasennn oxua Ha sxpane, Hamepaes paccrosnne or
AMmat: fo sxpana. Iro u Gyser doxye nEnan F,
Tak kak Jyui DageI0T 0T YAAAEHMOT0 HCTONMMKS CBeTa,
[ GyAen cUNTATE WX NapanfensHuMu (pue. 14.1), a paccros-
HHE 0T HCTUIRHER CHeTa [0 JKPaN d CTPeMITTCR K w,

e
S

| Pme. 14.1

H Tem Ha Saasmult yrom onm

Pasroyexopermsii NoAsEm rpysa maccoi 15 kr ¢
KkaHaTa Ha ecory 15w npogomeanca 3 ¢, Onpegenwre sec rpysa

. duaunT, no

Yem Sankile aapaj AMekTpocKola, TeM GodkMle citia
| it yraa |

NPk RogbEMe. ANETONKOR ANERTPOCKOTA MOHHO CYANTR, YRRAHTILICR AN
JHano: Pemenme: YMANITIACH 70 AR[AA.
m=Tixr |Bec—arocum,c YR H T TRAA BYWOT APYT € APY-
h=15m na kawar. Mo rperhemy ankony Huworona NH:"I T . wor
t=3c Tl ERTPHHECKOn nn.u anpan feficTeyeT mexoropoll cn-
IR Mp, Fpy Rl Lo L@ meqRif gpyrofl aapAs, okasasmmficA B node

l F—1

Kpose Toro, #a Teno geficTayer ciaa Tasecti my (pre. 15.2)

IMwnumx cun pannn: T = P,

W
| 7 _j,,o
3 st
h o
[ ( i
- 'y |
| A
Pac
i L3 puof
thopme: T+mg=mi . Fonu chganth clcveMy oTevera o
Rewmaell u ock Oy bR poOHY
HMEET BUAD

o {;
[ T-mg=mag , oveymn T =mig+a) . Mogyah yexopenus

L]
HafgEs wa opuy hzi;-— L oTRYAR a =% i

n a0 wup " v ;
oAy
pn-{wi“-]. huxr[loi«“‘,"]dssu.
[ F]
‘ Orrmer: 985 H.
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070 SAPAAA = 20 20 caodemeo.
Ba eIHHHIY ATEXTPHYCCKOTD IAPRAA THWART 0AHA KY-

A

.\mr {Ka). K B uecTh iy o dhitara
Ii1. Kynonn,

Yrolina wTo e amex-
P aapaAR, M Y %, KAKOR 70T Mpegen,
YRR OIITH,

HAANEKTRHIORUTH MATKHE DLRUTHHKH [HHKL, BEIAMBE

| coperernfl ym:sun A, Hodupe nocrasna omwT, B lumpun
HECKOAEKD Paa

TaAkKe Hog Aapag
MEHAMW W pa3 RA
anpAL. OMMTH MOKAIAAH, [ — SapAAR -

! Awrkn GRLTH B memoe wHeto paa (te. n 2, 3, 4, 5w ra)

Bamnme L Mero snpaga,
T.8. ADAA TRLTHHKR UIMEHANCA XOTR W oMaith MASLIMH, HO
TRAMME TODIEAME, 'I‘axmumcnmmww
BMecTe ¢ uncTinedl pemeorra, To Hodwpe caenan mumon: »
| NpUpOAE CYMPCTRYET TAKAA SACTHIN BeMecTRa, KoTopas

MMeeT MR MATEHERHT 3D, SA00e YRe HeRe M, DTy
SACTHILY

i i o

. P, Mi B
CROWX OMKTax, cXogMux ¢ omwrame A.@. Hodde, o we-

I MOTRIORAN MESTKRS KAMATRKH MACT,

Aapag asexTpona — GTPRNATAARAMA, KoTopRt pasen
-1,6 - 107" Kn. Snexrpusecknil anpag — ofNo W3 ocHon-
WX choficTi anexTpoRa. JTOT APAA HETRIR <CHAThs ©

anexrpona. Macea anexrpora pasa 9,1 - 10™ xr, onn 8
| 3 T00 pas MeHRITE MACCH i L]
WA RCex ). Mpw Tar
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r— GHJET N: 16 42 x HECKOTU 10JIA, COBUIOILTY TeRTpRYCCKIE Tok, Ilml'ds_l
£ | waswor patomod moku,
L TOK. T Ho se Tuakko of ofofl ciAL Toka SadHcHT paloTs Toka:
CRAS Memk. T wOh COWpo Baxow Oma OHS SAEMCHT o1l 1 o7 APYTrel BRANTHIL, KOTOPYI0 HATLBR0T
| :4.1: y!uem- a.mmmi nem AN NPOETO
M B TREpAOM EaK Aoy Qund pmﬁqrry ToKA A WA QUIHOM YUACTKE LN M Bech
EpHcTARARYeckoe  orpoctine.  acTHnu B Aax it aupan . npomenmuil no ITOMY YUMCTEY,
Wi B anpofeIee ¥ upo= MURHO OHPESENNTE HRIpAKeNRE, T.e. pubomy moke npu
erpnnmmwm {EpHeTALANNCCK YD) pem.-rxy B yaaax RepeXeienuU JAFKMpUNECKO00 supida, paanoeo 1 Ka, I
EpHCTALARSecKOl  PONICTEH  MoTAnma  pacfiofoesing
| AOANWUMEIWIWE UOHLW, 1 B HPOCTPANCTRC MesKTY TTHMIE R,E 8
ABRARYTEA coodod, T.0. Ne € I
AAPAMK  eBONX  aToMon. Ompuyametuned  sapad acex rae R — s "
roododiux JAFKMPOtos 10 Modyso pacen He HHt 0T MM 0T AL ToKS.
| HoMY Japady AOEX UONOR PRUIPMINE, !'ln.muy - ndu-mmr Eean [ — [
Motata T o, pHMep, ¥ 4 paas, TU BU CTUALEG He pad ymuqmn

mru-mmm BOHEM RAKYTCS {mmnvalqno Ilo b ] |

" '.‘KJ'II TUKSA B HeM.

MOTANAC COAATL KTpHIECkoe oTe, To
ARCKTPONEL HATIYT ADAPATLCA Mofl AceTRICM ATeRTpRTe-
CHRUX G, ROSTHENOT ATCRTRHTeCKNI Tok,

DackTpwiecknil TOK B MOTAIIaAX NPeIcTaRAgeT colioi |

ARICKCTTEN DTKTPOIOR.

ckoft Mok
WTO CONPOTHEAeHNE NPOBNIHHKS FABHCHT OT NApEMeTpon

¥4 - vanumoneficrune mlrrponun © HOBMIt KpHCTAATNE- |

[a— ey 14 P daunie, RONEPEIHOSe CONeNus U
d - 2 Ha B ol Har
‘ :mmmnmnm e i c o~ 11 PAHM 3To olbToM. Boanmes |
ik 1) o U "o
Nods pee T SRRTATLCA B ;
n-mm- WATIPARACHTHI 10 Reedt ARAC MpoROTIN. "“:;“ ARMHLE e
Daexkmpuseckul mox — ynqpmuruuar deuxenue 3a B it i . HO pag
PARPHAME ROCMUY 8 A ““‘s puato e ;
T rok np v robiol ) yIo Xy
. a 1N i g nonéumau M TOAUHHBL
ORAARAIITHX  OTPHTIATENLIMM Japafod. B pacThopax Sy TORN N Iedi P P
kHeAoT, coaefl, me # aenTp ™K | HHE — BUILTMETPOM.
ARGECTTHCM HoRoR 6ol amakon, 3 Ha KORIAX D] W CILTY TOKA
Ha 1 , 1o saxony UMs MOMHO OHPELeANTS CONPOTHEAEN T

moxa e mo nanpas
Aentue, no Komoposy deuwymen (uin mozau 0w deurame
ra) a apoaodiuse ROAONUMEALLE J@padue, me, nan

0ro M3 HPOBOANKKCY,
Ipuxoaum k sswony:

Aerie om noAMCG s 1) ua nmyx ok il M
OMPUKETEANOMY, ‘gg‘w‘ Gusee it HMEET |
2 \ 44 BHJIET M 17 45 '
- “" .
,"Q | 1. PafoTa W MOmHOCTE dACKTPHIECKOrD Toka. 3a-
anect | — ciia Toka nmcrrlﬂ.. xon [T; — Jenga. Hemoas TelLoBoro geflcr-
‘ U — manpasenne s sToMacTED, BHA ToKa B TOXHHKE.
R — conpurHBAcune yacTia. Tmone moka Ka
Baron OMa — ML H3 CCHORILIX PUIHNCCIHX Jakolob. KaxoM-Aufio ynacmKe Yend, HAd0 HARpAWEHlE HO KONYAX
2. Hamepenne Beca Teda B Roiyxe B Beca Teas, neane- Annd . L s ) . o . sapd
TR NOT " PAETET eHAK " Sy I'Jq' o
Hax nposedenus ameld pudome nysuo obopydosaiiue: e 3
dunayoMemp, cMUKGN ¢ CUALNO coafnod oodol, cmakal © U— a.nw‘;‘,-‘
mpeciod eodod, meda painoeo oFsMu ¢ ApUGNIANNOD HEmLG, | P —-anemnocm;l sapan
C noMOnIEG AREAMOMCT]H CUPCASTHN Bec Teaa, K - AL £ =
| UAMOMETPY UPHEPCOMM TPy, HpPYRHIA AHIAMOMCTDA exoll N, MDHR q=It. + l
PUCTANCTCH, CHAB YVOPYTOCTH UPYMRHILL, 70 H CCTL Bou C yuérom sroro paBora Toka = ;nmpnmunn emmnt |

Ounycrus Teto, K o |
I CHALIO pony. Or

Tea b poayxe (P ). I

Ouy opakyTen Meusue, deu vee Teaa (P ).

OnycTHM 2To Me Teldo B cTakall ¢ npecucft sopoll. 06
PHIMACM BUMMALME Ia Tu, WTO HOKAIAIMA JMIDMOMCTRM
yueusmases. Mud snaes, UTo IWIOTHOCTL Opecioll BoaLl
MenLie, YoM Moperof.
| Iorropuy onr c TedoM Soamere obdss. UtMetsed,

uTo YRR,
1o MEHLIE, 40M BOC TeAn B BOAAYXE,
C. Mo, A Teds, dor ]
# T cHia, BECPX W ERAL
| SnBHCHT 0T 1L M ofLeMa Dorpy
B KHKOCTL TCAi. UToT aakell Micpuile GLA OTERMT
Ap [l Tak:
F= eV . |
raep— RBOTHOCTL HAKOCTH,
[ St | Teiu,

V — oifues DorpyKennoro 8 SHAKeCTS Tes.
Paceunraes saseumne cuan Apxnscas: F, =P, =P .

L.

onpegenRTe:
A=Ult.

PafioTa anekTpHYSCEOID TOKA Ha YUacTke IeNH pasHa |
NPORIBEAEHINI0 HANPAKEHIA Ha KOMLAX HTOM0 YHacTER Ha
CHAY Toka H Ha BpeMA, B ¥ ¥
pabora,

PaBora wsmepaercs » proyaax. 1 [k =1B-1A-1c.

& KoToplde nmpa-
SKeHie, CILTY TOKa il BHOMA TPOXCHKALIILA TOKA B HET,
Paiora anextp TORA, 2 B ean-
uny ecTh Th T
ToKa, &} I
pad Uiy

Ba cAmunny lwmnﬂg%uwr 1Br. 1 Br=1B- 1A,
Hamepawr M TAKAKE B TEKTOBATTAX, KIIOBAT- l
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r— 2) M3 aEyx P m-A Koraa —_ I—f
ol oanimnee MMeoT Op € WAN MO B P e KHEROT, cosielt HAR Weaoel
NONEPEHMM CEHEHNeM; — AEMMETCH N0 anekTphveckoll e, To EMecTe ¢ Heil

3) M P M P snwlu. 3. ]
HRIX PAIMEPOE HMSOT PAINOS CONPOTHRIRNNE. aupas, it uepes I'I'pulqn—

3 i OT ero pai- | uMxa ¥ 1 c, oupegenser cuay 'mxa B uenu. 3HaUHT, cuau
MEpoE W Ha par moKy  pasid Jupsda q,
BEpULE AKCHEPHMEHTAN LHO uymr O uuynnmml. npouleduleso weped nonepeiNoe cexelue nposoduuKd, Ko
La i) P OpAMo  Opolop ARG  LIHHE HpeMeNL e20 npoTode uA 1

I P Gy punug ero I=q/t. |

7 H JABMCHT OT | rae I — cusa Toka.
ol Ha N il KuRd 0 Mepas K FecaM ¥
R=m—, 1948 r. Guiio pumuuu ¥ ucmuy nnpnmom edu i
CUAL MoK Th nuyx

8
| TAE P YALAHOS COlPOTHEACHHKE,
| — ero gaia,

MEpATNeALHMY OPOBORMHKON C TokoM. 38 efMHMIY clAL
TOK# DPMHEMAIT CHIY ToKS, TPH KoTopoll oTpeaxy Takux

8§ — navus ¥l
ConpoTipnenne npowi.uuxa M3 ZWiNHOrY NelijecTsa

HX aausnod 1 M saansoseicTey-
wr entuit 0,0000002 H. 91y eauiiuy cHIM Toks Hauhisa-

Anusuit 1, P 1 " Hazhi- wr amnepos (ofcusavsercd A) ¥ wecTh ipanuysckory
.uu:‘ " aToro y\umru Amnepa.
I uus — 1 Ou, THIOKE s CHs
P — 1w, a aamas — 1M, To ToKa: (A, P (axdA),
18 (kA); 1 A = 0,001 A; 1 MxA = umooom 1A= 1000 A.
10m-1m? T0m-1mu® Eannuus saexTpiuveckory aspage - xyaon (Ka):
px——-l—;-—--ul[)u-uunlpnT- 1Ka=A-c.
Vavoues Ryaon pusen v y supady, )i
e eXBoIL pe cevenue npu cute mora |
'H:m: il TR A gu apexs | c.
| aZendeM  o0augenT cepedpo W Megs. C s v i “”“ ST T B

BuRHCHMOETE CHAL TUKS 0T NADPAHeHHA Ha KoHUAX
YHHCTH® WellH H cOUPOTHEIEHHA 3Tol0 YUACTER

cepelpo ¥ Meh = AYHUIHe NPOBOMMKN MeRTPHYECTHL. ,bﬁ Lxay Toka 5 Helis

nEpMETPOM.

Tipn P CHIM TOKS I P o

|

ankonoM OMa 8 Mects Memetkoro ywesoro T. Ouk@} yene © mex y cury moxa s
EpuBers 3ToT saxon b 1827 r, KOMOPOM USMepawm .
mcpm m;mvm: wemn nml:pwog -::: DaexTpudeckui Tok — 3To YlopARodelHOE AEMAEHHE
PR 0 OIS, FTe T ix HacTii,. Ouo HoneM,
. q" KoTopoe IPM STM cobepUIseT paGoTy. PaboTy vt anekTyie .

Wy

&Mﬁnmhmmmw

T Toka mpuboy
M BATTMETPAMMN. HitA py Teaa
Opunn na ceoficTe ¥ ToKa ero P, ¥ g, KOTO-
I i C P ® poe 5 Gune, npoes-
HOWW B pacTRopax conefl, kwenor, menosel mpH EIamMO- no MOoCTa p 40 m co
AeficTEHM © NOHAME BAR BEleCTEA O 10 m/c?
TMEPEAIOT HM CROI0 MROPTHE,
Muor s wTo ¥ | Jusno: Pettenue:
Bes pabota R=40m |Vuyrim, uTo ckopocTh asToMoOMAH, &
I TOKS HET HA YECARUCRNC HX RNy TRem el sneprum. w=10M/c [KOTOpOM CHART DACCAMMPE, He MeNAETCH
Har OTAAET Moy VIO 3HEPIHID 10 Moy, clefobaTeilio, QEHTPOCTpe
OEPYRARIIEM TeaaM B BuAe Tendosof aneprun. K taxomy MUTEALNGE yu(npaulw. KOTOpoe BENHTL:
BLBOAY He3aBHCHMO ApYr of Apyra it I S BRI i MuskHO

©

| yuewsh 1. Dowoyan u pyecknil yaénsi 9.X. Tonn.
TOKOM, PaNUG MpPOHIBCICHNIG mmpn-' WA ToKa,
u

Q= IR,
DroT ankoll HOCHT NaasaNKe sakona [ixoyaa — Jlenna.
Henonsays sakon OMa, Moo DoAyTHTs GopMyay:

Q=U't/R.
Tenaosoe it ToKA HINp ¥ Tex- |
HnKe.
’ Hanpusep,  1aMmax B npego-
B nar hIX 1
CRNX YeTpolicTRAX OTPARNTERILT TOKA,
2. Ip npu Y A I

Gannil yseawmuaerca ¥ 2 pasa,

mel Illl‘l'|| mm MARTHHEA B 4 paia NepHo] ero KoJe-
| .ﬂ'.u SWNOANERUN JMOR PUGOmM KYMNW: RACH © e

cmpe uau P uddpuR,
m.m MU MU, PUEEA AEMAT,
Cobepém yeranorky (pue. 17.1).
I Tepnog
Tazm .
L |
—— — — — o
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py1os, uaep
A

46 I BHJIET Ni 18 47
! L P nose.
' £ To MoAs Wa saprge. K Bnep-
! F ™a Topa.
A | H rens y YT ¢ ApY-
: Flr ToM A p P nor
ML G yueruo dap u M poctp
L L O, P Teno, or
B npoety BOKpYT He P
s HMX Ten. B mae, 2de P
=) Cigrah i BOE §
Puc. 17, Yeckoe Nofe NpefcTapiAeT Mo. BHA MOTEPHH, OTANYAK-
. o P Helrolt, ngufica or Bemecrea. O cymect

Pa nepuos
e cyodognore nagenns pasnsiy 10 m/cl

DpHIAB yeKope- I
CrrMeTiM EpeMA HecKoAhKHX KodeSammit, mnpmzp

MOA MONNO CYANTE ANLIL N0 ¢7o AeficTRRAM.
DAekTputeckoe Node 3apaja AelicTRyer © HekoTopofl
cumoft Ha scakuil Apyroft sapas, okazasmufica B noste

30. Toraa speMa ofUore 6 MomHO anpAgA. ;
popyyae: AR S Koo r e
T=T/n, .. 1

TAE A — YRCAD KomeBammil, 5 i
t — Bpems yrix koneBannfi. Bausu sapawchiws m.! delicmaue RONA culbiee, a
. y 4 pasa, om Hux —

o e wm];apm ol Tlepuon . T'aaanoe cavilemao anexmpunecxozo noas — dedem-

ylexn;sum.l s2pass. - #ie €20 Na BAEKIpUNeCRILE sapadu. Gl
3. Bagava na anw- | EawT . Ono ue o Bpese-

HeHuA, HeM, U OHO €3 ] T P ]
Kannw powan, Ha cTexno :apam W HepAIpKIEND P

OKHA BArOHI, ABMKYUETDCR Co cxopocTso 36 i/ (puc, 17.2), 10 BO

CCTARAMOT Ha HEM Ched nog yraos 60° x seprwank. Onpegenwie moas, p P ‘pasp

CXOPOCTS NAAEHIA KaneNb. 1T P ToAA Ha 3apA-

ALl MORHO CIEJYIOUHM ONTTOM,
K

Jamo: Pemenmne: ap ot
U = 36 kM /u = 10 m/c | PaccMoTpM ARICKeNNe KALN B popnoil pub p i Tose
i = 60" CHCTeMe OTCUETA, cREsaNMORt TenkHo aneKTP —] Ve na
=] ARNAKYUHMCR Baronox, puc. 17, M 1o or
V Bean e Gynem T 3 gl -
P oo >{
olLIToR . uTo 48 BHIIET Nz 19 49 '
FMKOCMY KORJEHCAMOPA JAGUCUM OM  PACCMORNUSR
xewdy ik SNE RASERSMN b : Onuit Iperea. Mamrm node Tora. Baanwo-
3y epedei, Mar noas ma
MOl Mexdy naGcmuRaMu. TMPOROIHNE C TOKOM. I
B 1820 r. navckukft dmank Dperen ofmapykin, WTO
Dopuy P HMeeT BN Cm—r CROKD
EAMIN OPOROIRAKA € JMEKTPHYecKNN ToxoM. ON nprmida
L K BRIBOTY: BCIOAY, TAS CYMECTRYIOT ARIKYIIHECH I8PAIK,
ponop u 3 MATUWTHO® MoTe.
Mar nonA Suino
nae.lslu MOHATHE MAFHHTHRIX IHHMNE.
M s i o Muznumuste aunuy — amo evolpa-
e edoas

TOpa HUKAMAMBACTCH 3apAA, 4 OpH NOMCTOEHMH eTo ¥

B Aaxme

W=CUY2,

AUCM b AUHUY, KUmope x
pacnofosuAucs Ok MOArHbKUe Mg
HUmNbe CcMpeAKy, ROMEWFNNbE 8
Maghumnoe note. MarusTEkle JWNE
IAMEHYTHIMM ¥ HHEOMIA He

KORANCATOP PaspAADLTCA 30 Goles KUPOTKOE BPEMs. JHePria |
Gl e 3

1l Garapen (pue. 18.2). Takoe
CoeAMNCTHe HaskBa)T I

napataessmine  TTpx Taxom

. 1l CHETOMY KOHAeH-

2l CATCPON  MOMHD  PRccMATpH-

Puc. 18.2 BOTH KOK OQME EOHACHCATOD C
mwm.wﬂmemowml

KKAoro 3 kougescaropos. OfIax EMKOCTE NpW  TakoMm

C,=C +C +..+C,

nmepecekanTed (pue. 19.1).

Ba nampaEAeHNe MarHUTHON THEHHK
NPMEMMAKT RADpaRleNMe, KoTopoe
VEAILBAST coRePHELL DoMioc MarnuTEoR
CTpenks, HoMeménnol B oty Touky. B
TeX oGIncTAX MpocTpPANCTEA, FAe MATHMMTUOe Mote Gomee
CHILHOS, MATHNTHME NTHHHH HaolpaxakT GAHzEe APYT ¥
EPYTY, T.e. IVIGE, YeM B TeX MECTAX, T Done clabes.

Cnowo ] c rp
sxamens w3 Marnecuus. Brepsile MaruuTihle ARTENHA
fGunm ofEAapyeHLN ¥y HeROTODARX KaMdelit M3 segeamoft
PYas (ecTecToenusle MarunTid). Tloame momy HaywRmmcs

Pac. 19.1

e v fe MAPHHTHI ( MATHH-

ShEe GIpoSeROnAx. ’ i), Ha pae. 19 2 suano, 4TO K plam.m HACTAM MATHHTA
OOMAKH  DPHTAT mo-p 2o

2.l CHAL Y Wy npy#EH- FOROPNT 0 TOM, WTO I0 Boell AAMHS MATHETA ¢To cRoHCTEA
HLI, p.mmimm npymum Heoauuakorsl. Hawlosee wéTko oNM NpPOARAAKTCA No
Hazn A pat : B T KpPaRM MATANTA (Nofmcs MarHHTA). MAMEHTHAS CTPeIka Ha
(e APy AN poeo Gydes pRm), Nafiop | OCH YCTARABAMBAETCA 0O AMHWH ceBep — jor. ToT noamwoc,

NTO CMOTPHT Ha cepep, GMA HasEaR ceRepHMIM; TOT, WTO
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r N LYETh b, — CKOPOCTR RATAW A XTON TORRHMTON mmun

SALKTPOCTATHYECKIA MuATHHE, T0 OM Oy/WT UpHTATHEATE" |
e OTH BesMModeRcTEES  MokEO  o0RACHNTE TOABKD

orcaira, Henoahaya aamon caosenws ckopocreft, moay-

HAANNIEM JTEETPHYeCKOre HOAH BOKPYT Supaskciiore HHM:
l MIPHKS W 070 ChollcTuoM ACTBORETS Hit a1 §=0+0,, 0, =0-0=0+(-0). |
a Hoae pubuty, &
SHANNHT, ouu ofitegaet svopracit. [as toro arolu ef | TMoctponu Rokrop o,
UCUOABIORATE, HYALO UpeHe e HakoinTh, YerpoficTaon 3
JULH HEEOTLICHIA SapAn H SHepTHH 2AeETPHYccKors Hoas A
| ARAHETCR KOHABHCATOP. l l |
| Eean sasth fybe mascrins (pie. l&.l]. —
1 oy i
T f mlrr, HO, TO B ! ¥ Pne. I.'?.E.
F . Hrak, B cHCTRMe oTCudTA, CRAAANNON © RATOROM, RATTH
I | WECKOE  LOAE, 8 MISKAY  IISCTHHAMH WMeWT CKOPOCTR @, WANDARAGHWYI Noj YTAOM o K
Puc. 18,1,  BOSHMKneT Ratpsaeitite.
| seprurann. Mogyas pexropon d, v =0 paBiM, NodTOMY W3
PANEYI0. OTHOIIERMI 3upam Wﬂ wm:ruuu u HBIpE AABC:
HIKO MEKAY w0 (C). b=/ tge = 20,8 ku/u = 5,8 /e,
C=q/U. Orner: 5,8 /¢,
i w (@), 1 P = Ka/B.
Bupan » 1 Ka ovens seank # emkocts 8 1 0 ogens seanka, |
HUITOMY Ha Bnn atoit
3 u.'b-lo o (mnkpodapag)
| 1 iD= 107 B (nanodupag) |
1 iD= 107" @ {muxedapu).
CHuTeMy uyx i1} |
]Iu CXEMAX KONAeicaTop of0anaialT Tak: == A
MMEIT | h Hanpa-
| o Dysucknnil wwmp cmom' W3 JEYX HOT0CoK |
il iponsru, ) HPYT o7 ApYTa M ot
W ipadornom. Tloaocks i AeTIH TYID CREPHYTI ¥ ukeT I %
Hedoakmore 1o puay
’ MERAY pit Ouimasor gt |
MM, BUSY nTA
KonpucaTopsl GueniT Takike BocTodimHol eME0CTI
. BepeMennuil éMkocTa.
*- — =X — — — -3
CMOTPHT A WO, — M ennd OTMOTHM
cmaon; odi #, ¢ navoea oo mie yralaTens guwHaMomerpa (pue. 18.3). Tomseens k
uMEntLe potoea Tmo nod th rpya, Macca p "
R O Mas. - VATRHEHME OpYRMHE B MeTpax (Ax).
; Coraaceo saxonry Fyka
=y F = [kax],
a mo Bropomy askony Heworoma
I F =myg.
Ha atex ypasmemuft ompefemws
MECTEOCTS OPYARMAB:
kAx = mg,
| & k= mg/Ax.
Koadpuyuenm xécmiormu no-
KaIwAdem,  KaKyo  cudy  wado
| Cemep woeHT Pue. 18.3. wmofdnd  pac 7 l
Pre. 19.2 "I.,"cl 19.3 ApyRUMY Ha eFuRULY dAUL,
Marnnrioe nofe okaakiRaeT RoafeiicTRNe N ApoBof- | 3. Banava na oTp CHETA OT
I WHEE © TOKOM, AGMOQENILE & MOZHUMIOE 108 0 e n W Gp: TouxH 58 |
e e I 3epxane MV,
Takoll CHAM MOKNO MOEAAATL © TOMONLI wnnnnuu. Pemensne:
nanfpamennod ua pue. 19.3, I Ha 5 ¥ HElE AYUH
TMogneeny nporofime AR ma relEnx nponogax, koro- 80, 80, 50, Ha it MN. Otn
PLID Yopea PeOCTAT NI K e A0KOH OTpAMKE-
| rora. TIp MeKY .n‘m&pnr

HOP0 MATTINTA, T.0. IAXOANTCA B MATTIHTIION e,
TTpo aaMIaKATHN K204 B IENH ROINHELCT AACKTRI

i, = L
Haobpaseune stofl Toukm

crnil Tok, ¥ L] HAXOQHTCA HA OepecedeHHN
Fraw yOparti. MarminT, 70 NpH SMLEAMTRE el npo- P it 2
BOANIE € TOKOM OCTATICTEA Na MocTe, 3HAUNT, co cToponid ayweRt B Touke 5, (pue.
MAFHNTHOM Noaf  fia £ ToROM 18.4). Tomyusem MEMMoe
run, T ore oT mep Tarn Haolpoasene, Haxonamee
Mar noaa i e ©A 30 3EPKATOM HA TaKoM e
TOKOM  MokeT GuTH i PACCTOAHMH, WTO H CBETH-
MAPTTIOrD Moad b gaunod ofancrn Mpmﬂm MAafcHA Touko.
Taikum naze i anew-
L M MONOM i no e ded

1 NP KM PRANPCH I IOK, TP, HE AR T UNSCK IR JSPAT,

T R Y e
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Ha

© TOKUM & MUFHKTHOM HuAe, momuunpmuﬂ.. m.-mm.

YR UPEBRTG Aebofl PYKRD CTH TERYR PYKY PHCTOMURETE
Tux, WTolid OWHMH MATHNTHOIU UOAH BXOAWAM ¥ ARR0HE
NepneHANKYASpHo K Nedl, 8
MeTHpe fankua  OwTM  He-

A

BHJIET N 20 51—|
1 T Hn-
Ayemonmss ok, O Papages. Mepemesssril Tok.
HuTHO G P |

M. apajeen » Iss'l n

x il HpABIEHM 00 TuRy, To TIlpst BASWCANAH TOCTORMHONG MATHNTA B KATYWIRY
uoTcraBaenubiit wa 907 Goap- rate i B nes, TOK.
K X ol Haae] BoKIKeT KUl pas- Ecan wHABITGTH MAFRNT, TO TOK, BOINMKMNA B ka-
' d Aewme  peficreyiomedi  Ha TYIKe, HMEET PYTOe HANpARTEHTE, '
% WK npoBoguMK ek (pae. 19.4). | Ecam ke MarMuT HaXofHTCA WHYTPH KaTymkm Gea
Ecau nanpasaenue mo 70 TOK He
Pre. 19.4 K & npumﬂunn wAu Tox, » MATHNT-
i Necmuge (5 A gt & raMo =
xwuumm UNDYRGUE MAY ROPAARERbHY ri’l mo cuaa, i i ey i, |
3akon ¥ MHAYEIHE Tak:

delemeymuus Ho APUSOTIUE © MOKON CU CTIOPONL MOs
MM NOAR, posiia RYAX.

AP BCAKOM FIMeHEHHH MATHNTHOMD NOTOES, MPORH-
ILBAKMETD KONTYP, Mexly efo KollfaMH BOJHNKaCT

2. Hwep nyT™H W 8] p prios amn-
SN TeXa, EyTH 0T B ToKD 3aEi- I
BpeMeT.

. CHT OT EKOp Mar neToka.
JTlan suponsenns stoil paloTi I ¥ yuenuit X, Jlesn ycranosnn ¢ nomo-
P P ¥ P Lo 0 TOK.

AekTa, GPYCUK € KPIONROM, TRyaL. v it Tok r Takoro

C noMougsio aem Gpycok ¢ wTofst cromM noaes HaMe-
FpysaMy waM Gea rpyack no fepesainodl annefike ¢ nocte-

Annof cxopocthio (purc. 19.5).
X

5
F
T
Pue. 19.5 Pue. 19.6
H: ATHEY Dep M BpeMs, 34 KOTOpOR
Gpycok uep HA ITO | o
CEOPOCTE NopeMelenns Gpycka.
BHJIET M 21 52
1. Gaxon cne-

SIS ¥ SN

HEHNI0 MATHETHOND NOTOKS , KOTOPAIM 0Nl BRIARAN.
TMpassio Jlenna oanataet, Tro ecii BHElTHEee fONe You-
TO WEAY il Tok TakoTo Halpai-

NERRA, ¥TO ero none |

BHEMIHETD MOAA. &nnmm:eemnsmnm.

mome ToKA NPensT-
CTEYET ero Orrrep T
uurrnofl coataTL ¥ i puipabin-
P ¥ fi Tok. I
Horo Toka. I " Toka ¥
®a P O paTop
cTatop acTh) 6 poTop (Epaniak-

B aasMCEMOCTR OT cpesl ¥TOA NpenoMASiHA ModeT 53 ¢
BeITh MeHbine AR Goanme yras mogesss. Hanpusep,
SCTH PACCMATPMBATL HePeXof AY4s M3 BOIIYXE B BOAY, TO

Ta. 3akon oTpaxenns cwera. Ilaockoe seprato. H
NpeloMIeHHA CRETa,

C gasAnx nop cy " ama Ha

cpota. O yucilkie cMRTATH, YTO ChOT
cobofi moamy, ApyrHe pacCMATPHEATH cm KAk MOTOK
uacTHI (Kopmyckyn).

B 1802 r. anranficknit ywemahi T. F0ur nocrasna onur

yrea sensitie yraa nagenws. Tpe ofparios
nm AydMa yroa nperosienia Gyger Gomkiue yras
MNp cheTa P # Toro, wro
YA ¥ i, Ha
ocHone koA cHeTa

P Bee onTHYe-
ckme TpHBoPM: (OTOANNAPST, OTKN, NYNa, NPoCKIHONHOE

Mo CHOMEHHI NYWKOR CEeTA OT [ABYX o
PEIyILTATE Yo NOAYNIT He HAMCHAWDIYIOCR B0 BPEMERn

Vs Ha  uepeny CRETAMX M
TeMEWX nonoc. Onr o&ucm aTo piber
ceera. Ho pdpep "
wonmk. C. CRET = 3T0 BOJAHA.

ﬂpmi anrarficeni yeensit Jax. K. Maxkcseas coagan
Teopuio avexTpoMarumTHofl soamw. Ho oKaIANOCE, UTD

2. H: Gpycxa no ua-
it TPH MAJOM oF NAKoHRe ¥ HpofieRnore
YT, PACIET ¥
Nna paboTit noTped: P nrra-
THE, #inoh paTopLft Anmaof
1.5, mapux i 1.5-2 cx,

CEET W JACKTPOMATHATHME BOTHM o
caoficTeaMn (MonepedHocTh, OAWA M Ta e CKOPOCTE
pacTpocTpaNeHia ¥ sakyyse 300 000 xm/c, Hurepdepen-
o, P ¥
nua), yueHLlil 4TO CRET
HACTMMIM CAYNAEM ITEKTPOMATHNTHOR Bonuw. Massweii-
ilee PAIRHTHE HAYEN PANIG 3TO
B 1fi emeT — it
BOTH & ot BotE o1 3,84 107 00 7.6 107" . cmm
UBCTOTAL ATERTPOMATIIRTHOND MATYUekHA B Somumedi cTenenn
ero T.E.
Wmemml.nnmmen womposkie. Tacmu-

Colepém ycraRosky cornacio puc. 21.3.

\ leMTa |

yw u
mw}hmnﬂmﬂxmﬁwm
FAKOHE CEeTH, TpH JTOM

Ty \
Myn — amo Aunus, sdods Komopoll pacapocmpantemcs
corm.
Tlpn nomowm skpann ¢ HeGOALIIAM OTHEPCTHEM MOHIO
neayunTh yaknii nywox ceera. Cher ® ogmopoanoi mpo-

|
\/
oo

Puc. 21.3.

Nerupe yAspn MeTp

ARYMA YAMPAME METROROMES ooenuun 0.5 :
t=05c"n,

TA® A — WHENO YAAPON METPOHOMS, HE CYMTAR HyAeBOro

yARpa.
i i
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ugascA wacti). B ofimoriy potopa, nogaoT NocTosursl Tox i

mo Crarop np cobofl cueTeMy
Tpn poTopa
a ] MATHTHON

EATYIeR
I noae, [TooTouy B MHX BoINRKEET NepeMenibfl TOK,
2. Hamepenne paamm TeMIEPATYP cY¥XOro l B

noroe it wta-
NOCTH BOATYXA.
' Has amoli pali seod-
xodum mxpwmpM:yrmu
) B MOKHO O] o Bosocs
HoMy rnrpnmpy‘ B vciose pafoTst atoro npufops JesknT

CEOK QARAY § 3ABNCHMOCTH 0T BARKHOCTH,
3) Camurit Towmwi MoToN MEMOPONS RTAKETOCTI 00 Toi-
xpomerpy Asryers. [lo paamocri nokssamnft cyxoro o

| caoficreo of P Bonoea b

npir Pe CYXoro Tep
pa Cyxoft Tepao-
MeTp YPY BOATYXR,
- VPY TRRIH, wozofl, C
TEANH B

Yio TeuMIepa-
'rm Paamiun mm-pwyp auun of  TEMDEpATYRH
ROAAYXS B Y

TalAHIY COCTARTHIT B COOTRCTCTEIN © mumnm‘
4. 3agava mA DPEMENCHNC COOTHOMEHHN MEKIY CHO-

R

] U= 2 o —I
'
Tak xax s = vt, Takoit
TPAMAN, T Mopea MaNATO Koo (prc. 19.6). |
| 3. 3amawa ma T fip » i
ugedl THHEAe,
v P P ABLETOSR MEXAY
: " L i |
| sax srsconus sy
BaTh AR YR00RKX qyva, Ofoanatwy apesyer AB (prc, 19.7).
A &,
olNF 2F B I
| ¥ B F
~ |
| Pue, 10.7
Ha rouxn A e AC HO AaB-
Hoft onrudeckoft ocit, Ilocae npemommenws myu mpolgir
Hepea mpasilt oxye.

Bropoft ny" OpoXoauT 4eped onTHMeckMi DeNTp AME-
aut. Dot Ayw mWe cBoErD ¥ Touka
TepeceweliA STHX Ayiell Mocae TPOXOKATHA T0pea THE2Y

pocTiie pacopocTpaienid, Sactotoll B Annoil aserTpo- fyner i Toakn A. B
I MATENTHOH BOINEL Jurp K nnﬂnu:xot o0CH, MoAYIHM HaolpakeRNe TOTKN E |
C wakod i £ " P ip Touek A i B,
HUTHOR BOMHE, BCNW eE M pasHa 50 m? Cxopocts P | M A B, nonywmaocs ofipaTHNM, fefleTRi-
marHatHoR sonke 3 - 10° M /e TeNBHLIM, YECAHYQHNBIM,
| TNano: Pememme: Aam ¥ p pop
e=3-10"u/c I[Jilﬂlmﬂnnprﬂe}lﬂm.ll-tr-cfu £ AR I
l.—u?llu D=l y= o"'f" =10"n. ?_24':"' L =d* AB '
,;'m: 10 ¥ | rae ' — xoadxpuiinenT yenusennd.
' Tlpu paznoycxopenmod Awiennn Ses uasantuoi cxo- P it cpege pachp i DruM .
PoCTH B P P e thopuy ofis. G renei u noayreiedl or Renpo-
" IpATTHEX rrpnmlm- ® noBcegnestofl duann. B rpangios-
»= ot =as= 2—': HLIX MACIOTABAX Tedlb il MOaYTenh Haf/logaeT OpH conmey-
I 2 y HOM i AYHEOM 3ATMENUA.
3. 3azaua ma mp 3akoma coXp - Kpoue aaxomn
HyanCa HPH ey IPYIOM yiape. cBeTa CYNECTAYIOT olle ABa: IakOH m-pmalm H JaKoH

[aa weynpyrx Tena, Macce xoTopeo 2 kr W B wr, AswsyTca
| WWWWMM 4, a) co exopocTeio & /e kaaoe.

ApeROMATHEA.
EcAl RANPABRTE Yakitli My'ok CBETA HO NOBEPXHOCTE Bo~
Asl & GOALILOM COCYAR, TO UACTE CHCTA OTPAINTCA OT NoBepx-

Monyns W na
ITH TN NOCAE YAAPA, mw'amnpnﬂwrulmammr Onuma
Nano: Pemenne: FE0. Ay 1if W neptes-
m, =2 xr B peayarTate HeympyTore yAspa Oocie P AeiaT B omolt
: | sl upu-mc yron PaBeN YIAY OTPRACHNA.

Kak egumce ietoe (pmc. 21.4, 6),
Ten Syner omana-

v,=u,=4dumfe

Vs najeiis it OTPACECHILA NPHESTO AMEDATL OT Neprhen-
AMEYIAPS K MOSEPXHOCTI pasfiets ARYX cpeg (puc. 21.1).

o =7 =7 S = i Saxon CRETA TACTO NP Ha npakT-
; Ke, HANpWMep: Ba Juhee Koeco BefociNefa CTABAT
.’_7@ ¥ it otp Ana aa mowep
¥, v, P CThID MOPA 8 OofBOJHON JfofKe MCNOSLIYIOT fepickon, B
y
( }—- -——€J ——— Roue

m o ol 0 Ilpit nepexofe ceera ia ognofi cpea,u B ApYryio Ay cae-

Jlo szausoneficTeng Mocae T8 frass P Sre
Pie. 21.4 (a) Pue. 21.4(6) npenoMAcuiten. Padfble cpefsl OpeloMASKOT AYYM Mo~
G 38KOHY COX[ paznomy. [TokazaTens NpeaoMIeiia cpefi — cnocolRocTh

0, + Gy = (my +my)6]
| B npesxaun ma ook OX: —myu, +mu, = (my +mghul.

Brrd
& =42,
©

o

+Zxr-d
Orciopn ) = e LY o= L3
By

I Crmer: 4 M/c: HANpARIEAE CKOPOCTH Yiaanno ia pre. 21.4(6).

Zer+Bur

L
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Jlyw "
Mexar B ofuoll naceko-

8 Toure
erm (pue.21.2),

Puc. 21.1




BHJIET XNi 22

54 55

1. Jinmaa. ¥ ANEILL P
une wiolpaskenua ¥ mﬂlrpnmm-ll aumae. Tans wak onTi-
Heckas cHeTeMa,

Ha ocHose 3AKOHA NpenoMIeNHA CROTE TOCTPOCHE Bee
onTHReckHe mpubopis. Trasnofl wacThio onTHYeckHX opubo-
POB ARAACTCA SNW3A, J'Ilm — aT0 COROKYINOCTE JRYX

ar M3 cTeKma.
l'l;pmlu (C,C). npoXopAmas Wepes mam-pm-t cipepHRecRIX
HnabiBaeTcA f OChIO JANHIEL,

XV
\

o, mlm Ha oITHYscKoll ocH B TIEHTRE THAIM,
22.1).

Tunaa
RAPAAAPTLHME Ayeld & r.voa.llmrlr.l a adiod movke,

Bormytas ammaa NpeolpasyeT Nyuok mpmenuux
ayweR B pacxogamuficd, NosTOMY NOAVYHIA WAIEARNE
paccensaouief mwrant. Eoaw pacxogrupeitcs mysor ayuedt
MPOAORANTE, To OHH Towke cofiepyTea B omoft Touke, 3o 0

-1@?

Far

>
'\é‘ Pue. 22.6.

ﬁmmnamu cnocofHOCTE ANEIM, T.e. okyeHoe l

eTeR nlrr“anuil cunod SuHIkL
OnTudeckas clLIM THNIE — 370 BeTHYHEa, ofpaTHan
PoRYCHOMY PRCCTOANNIG AWK,

Enuuuna onrwveckoft cuan ammse — 1 gwonrpus
{anTp).

1 amonTpHa — 370 ONTHYECKAR CHLTa ARNAM ¢ dokye-
HEM paccToaHnenm 1 M.

¥ paccempapiell ANEIN hokyc HMeeT OTPHIATEALHOE
anaveHNe, I

B ¢ ADAMHEO MOTYYAT

It VMeHbUIeHHOe HcuoAk-

IVET KopoTRodokyCHYW ANRIY, T. l: naolpaienie goam-

RO pachoAaraThes GAMIKO OT ANHIM, BAIL 3TO pACCTOAHRE l

orpaHvens paaMepamn doToannapara (pue. 22.7).

Gyt oxye paccenranmedt awEan. Gokye p
AMEIR — MU

Hna p B B ANUIAX A
. NOCTpoRHMA Xofin ABYX mcﬂ oaMH TPOXOMHT Hepes
paceaabaenst. Tlpn nepesoge saraana ma Gamateks- 56
Hie DPeIMeThl MBINIE CEEMART XPYCTAINE, ero

|
X
|

i
Pue. 22.7 Pme. 22.8 I
Tnaa wenoBeka MMCET WONTH WAPoOSpPAIHYRD

(pme. 22.8).
((’\_
@
g\f‘
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vplrllalllmmnlmm 1 me Gera-n
rasas a K Ha © ToM, 4TO COCTURT I3 Mk
PATHMX P i Fanaa. unﬁmux mnu.. duLmo ml APERHETPENECKIMI
Tpegel akKoMOJAILNK HACTYTAST, KOTAR HAX0~ n Jl 2500
Antca Ha pacetoauny 12 o or raasa. PaccrTosnne Ham- A s, Muerins W‘“ SUSIIMIRNIY ML oke TS
AYMITero AMAEMMH 474 HOPMANLHOTo Tiaaa pasio 25 cu. XKIX ». cranm
Spenme ABYMA TAMMMH VBOAWSRBGET Nofe JPEHEA, a ¥ 2 MM ST -
TaRKE . karof o NIRMES-
P aTHX HA MMETh O TuM,

Ganse M kakoR — m.nuuu oT Mac. Mu B ToM, To WA
CETYATEAX JeROr0 } DPAROIO TAAIA NOAVNAKTCR OTIHMHLE
ApYT oT ApYra Maohpakenna. “led GaMdce Dpeaser, TeM
IAMETHEE 3T0 OTAKTHE, GHO 1 COINEET BNEMATARNNE PAIHN-
1k B paccroAnHAx. Baaroqapa apolM ARYMA FAAIAMIE Ml
BHIHM DPeIMeT 08 LM,

NTC #TOME MMEOT clokive crpoenie, HanGonee spim
ATUME ABEAGCE UTKPRI-

it ® 189G r. dipan-

| ABEMEHT Vil

2 i CHALL, i i 3an | TN, KOTUPke HOEKE
noméMa Gpycka mo it " np wagenues. 3Ty cnocobHueTL
FO OFTH, pactET palioTh aTol cutel. K i

Has nposedenus smol paGumis i ek .

) ,dyytw, d mp. B 1809 r. 3. Pesepgopd uposen
i JCHPPUMENT, B Pe3YILTAT KOTOPOID
F [FET p TG |
Hoe MATYHCHNE PAANA HEORHOPOAHO:
: Y RO PACURACTCA ¥ MATHNTHOM Hude
H L BB NODOHNTEALNME JapALL, OTPHIE-
TOALNMe NPATL M OWHKAK He 3api-
: celioe natyvenne (pre. 23.1).
Puc. 22,10, Pue. 23.1 Tlunuanmensio  JuseHtBbe uc

CoBepém yeramosry (pue. 22.10). C noMomuio ARuAMo~ DAL RSN oF 3
METPA pwHoMepRo TepeMelaen Bpycok BIoAL AMHEREMN. Toces mw o gt
Attty "°"‘"‘.'.”"._:;::’ AN £y k“a“mm";::: | coliofl JREETPOM, 0 0-SRCTHILA — HomoeTLIO unummm
crit. Hasepaem gamiy () maxtonmof IockocT. :::“'::':m. PN el

Pafory onpegenns no dopsyne: A = Fs cos a, e a — e heligpiand : s
VIOI MeNay p CHAM I ¥ an- ¥ COCTUR HTUMB HXOANT OT] Mo H
FeRNA Gpycrn BRepX, KoToputit pasen 0, cos 0 = 1. N

L
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Ero okpy 6 MNH3W Gea mpenoMAemKd, ¥topolt —l
ef crAepa. Ea‘pqu uACTE CRACPR npmun " uuu-r | ayw, MY 7t ocu (puc. 22.2).
eTCA 1. 3a p ] it maxo-
Anrca 3, moker OnTh
uxp-mun ¥ paankx mogelt no-paanomy. Mesay porosodt n ¥ \
pasy [ A
B #t ob ecTh P = apavok 3, F
P Poro MoweT ] or
a apankos | poapasiioe Teto —
Py 4, i moXo ma cof anuay. Puc. 22.2 Puc, 22.3
XpycTannk DpUKpetEn MMITIaMe § K ckacpe. MMEHIRE P PHM TPH
3a xpy reso 6. mpenMera.
Ono npoapa L »cl0 Yo MACTR FAoaa. 1. ITpenxer EaXoqWTCA MRy ARNIOR X @oxyoox (pme.

Bnmnunmc:upu—mumm nokpkrTo cerdarkoi 7.

22.3).

CeTdaTea COCTOMT Ha
vl:rl.nom rasamoe ano. OnM npercrasagor cofoll pa-
ro HepBa.

Cuaer,

il wa raad,
T H rassa, ® p i Py i cTexno~
BHAHOM Tote, Gfarogapa demy un ceTHaTKe nopuyrmi |

AeflcTauTenkioe, ¥
Hite pacCMaTPHEAEMMY IPEMETOR (pnl: 22 9).

Sn myx
myqel. Mpmum ymﬂmne Illﬂl!we. opaMoee.
Taxue waclpasenia DoNyYaT IPH DOALISBANKN AyHof.

2. Ip MeRLy oy n i
doxycom (pue, 22.4).

Haofpakenne — NellcTRUTeAMIOR, YROIRTONHOS, Tope-
BEpHYTOE,

Takmne Y ® an-

TOpaTLX.
3. lpenser unxomures 30 geoRusne goxyeom (puc, 22.5), |

| f f
AN SN
Puc. 22.9 ¥aF AW F

Cret, Nnjlas 1a okoHYANNA IPUTEALHONG HepBa, iy ko~
TOPWX cocToNT , amn "
P no Hep » “:.p. Pue. 22.4 Pue, 22.5
W WeA0RCK MOJYHALT IPHTEALHOE ncnpmmu oRpyRak- Tuaaa 3?’“‘ ¥ pesepHyTOE,
mero mupa. flponecc IpeHnA KOPPEKTHDYETCA MOIrOM, FARLIDS Taroe HeRoALIYeTCR

¥ B P . B{oToarmapare.

K| Py MoseT a. Korna mut Paccensaiomas fWHEIA OpH  AofoM  pacioNoRENNH
CEMOTPHM Ha AUTLHHE TP To P P AAGT yMeNLOIGMMce, MIMMoe, NpAMos MacGpa-
HeBenMKa, NOTOMY %To ML, OKpYRalOmMe ero, senne (pic. 22.6).

Hamye: BEITIECTH oHEE
Ha BOE AUERIE O] Jlassce cparmm-

..>-
3. Munpmhpﬁmuuunmmn-'c
wmnwu.

TEARND cAal0E NANYUENTE, KOTOpoe NPN NOTHOM
NORMIIACT TeMUepaTyVpy Tema mums wa 0,001 'C, mapymser
SHHANEREATLHOCTh KIETOK.

Tlpn & il v
ranHaMM norutawT. O ¥
TeM, NTO oM He
Ane NPH CMEPTETRHEX A03aX.

Tlpn pabore © 06N HCTOTHHKOM PAARAUNH HeobXo-
AUMO TPHHEMATH Mepl 00 paguanMonnofl saigume weex
ARofel, MOTYIIHX NONACTE B 300y AeflcTRHA HaTydem.

2. Hamepesme ofsisa TeépIoro Tera W ero Macesr. Pac-
SET RAOTHOCTH (=] P

Jlan U paf ;O
Memarausersad ralika ¢ nms.mum WU, MR, |

HHBBE o=
b L |

CMAKGR ¢ ROJ0, PUNAIE APCH, PAINOARTL,

1L BOIPCTRS p=mjV,

Macey Teaa Ha
PHMLKAKY BecaX B rpaMMax. OGued Tena onpefcafed ©
TMOMOLULLI0 MeHIY PRIl

Tlankexu B MeNaypry SO W ONPEARTIM ofLeM Ha-

auroll sofu. Onycrns 8 Menaypry rafley, yposeRs soau
nognumerca. PaswocTs nowazanull yposuedl wogm B
MeHIYpke — 370 # cCTh ofbeM TeAn Renpasitikioll hopMu
(raftxm). B ero B Ky (eu™).
IMo L] I

Kaxoro
3. 3ag07a Ha npavenenne sakona [xoyan — Jewma.
Kakoe Ko/4ecTao TeRNOTs BLGRAMT JIEKTRHHECKMA ToK 3a

5 misn pafioTe, ecnw ero conpoTwanenwe 200 Ow, cuna Toxa 4 A?

Texn,

Nano: Pemenue

¢ =5 mun ~ 300c |Cormacwo saxony [iwoyasn — Jenua
o= 200 Om Q=IRt,Q=4A-4A-2000m-300¢c =
I=4A = 960 000 [ = 960 &k,

Q-7 Crewer: 960 1l

Al
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Toka & A NamMne,
npuumm!mu INBCMIMIMBOSKKIKW pl&u\r
COoBEpWAET JNeKTRHYECKHI TOK B 3Tol namne 3a 1 47

Hano: Pemenne
U=2208 M o
I=05A P=llf= 05& 2208 = llDBr
¢=1%=3600c |Paiory >AeKTPHMECKOrD ToKa MOMHO
onpenenHTs no hopmyne: A =P,
A =110 B - 3600 ¢ = 386 000 [T,
P=1

A=Y
Orwer: 110 Br, 396 kL.
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BHJIET Ni 24

1. Omurei Pesepdopia. Ilramerapman Mofedk
| atoma. Coctan atommoro anpa. Anepwsie pearmm.

TIpeMofnsemite o ToM, 4TO Kee TRAD COPTONT M3 Modh-
Ilnmmrx uacTH, fiaao
i 2500

Aer maan, ‘inmnw ATH GMAN BAIRARM @mosoMu, W
XIX n. cramn

,l! ' ¥ L

i 0
I NOARAATRES SKCTIE] tharTh,
N0 COMHEHHE NPEACTARIPAHA O mmm‘ﬂ ATOMOR,
PeayARTaTH STHX AKCTHAPHMEHTOR HABOTITH Wi MICTH 0 ToM,
uTO ATOMM WMeROT cAoskEoe crpoetie. Hamfionee sprwm

s leh,

-

Eom ma myTH o-uscTIN BT RIKAKEX npensversuil, To 58
OIOI TABANT A JKPAH YAKNM, CHeTKA PacUINDAIOURDMCR
myakoM. Eomit e Ma NYTH o-Y8CTHIL DOMOCTHTL TONKYO

Yo (poaLry, To npit HIL
P IO Bees HAI HAJ YPARL
Mmmemmmﬂm
MOKNO poe (oens wmeno
YRACTHI] s yrnl. E 90, a
(STTTEHLIE SACTRIN) — WA YTAM nopagka 1807, T.e. B peayan- |
oasroil Gruam orip Haaag,
P b E Ofy: CTOME CHARNOE OTRA0-

HoHNe w-HACTHI BOIMOMMO ToikKo B ToM CAySae, ecun
BHYTPM aTOMA NMECTCA WPEIELNANNG CRABHOE MAEKTPHTe-
ckoe mofe. Buine paccunTano, STo Takoe Moje Morao 6LTE

CRHAPFTATACTROM CAMKHOND CTPOFHMA ATOMA ARKANCH OTHK-

[ ™ SE coafAlg IM B OWOHL MOJOM
'IY”;“' W“"“"' a'“'p"::"m offséme (Do =pulreu|m ¢ ofrsémom aToma). Hexoga wa arnx
ypan r.nmm:ouunnmr: .|'r o, 'm EAKHX-Anbo B o2 (nzsme-
BOARERCTRNR) WANYUART DANEGR HEMARECTHLE HERITEMKE TapIyio) xommi. L :’;f:pe ekt “.m’m

AYEH, ROTopRe Moaske GLUTR MAIRANK poduoasmuansia
ULAe NN, FTY eTocofROCT ATOMOR WKM‘\W! XM
ERHX T K r y ¥
wnzmlmnmuummm

| B 1899 r. 3. Pesepdiopd Npowen AkcHeDRMATT, R [exyah-

TaTe 1 Gwnn i uTo | THRHOE
¥ pagi ¥ one B MATHIT-
ROM Tmoge Wn APAAN,  0T]

ANEAAK W HIEAK He anpaseHioe warysesie (pie. 24.1).
| TlonosenTensio  IapAMEHENE SACTHIM HAIRATH o

n nedT] — yuar MU WAy
Tloasee fwnn yr'rnwnwl-'wn. [-uacTHOA MpeACTARNACT
eofiofl aTeRTRON, A b B

OAMH W3 BHADR ATEKTPOMATHNTHOTO Wadyuenns. Aanenne

1 R ATOM XHMEUACKOTD ANOMeNTH PRAHA, p-HATY9eNHe —
Th, 9To

THRHOCTH JaRajdo ¥

n COCTAR ATOMA RXOZAT OTPHIATES n
§_ AaPARKEHNHR SACTHIN,
! BHJIET N 25 60
1. Poas doscunen B Hayamoil
smupa. H. " chasan
’ - N
— oana K3 HAYE 0 IMpHp B ox-
Hac MEpe P T
P p—
B duanxe wnsy T
"
‘ JMrodue npesp usu nf selye-
emad, T T dam Ses u o

Ha. ‘g
| Banava dHIHKR 3K THNACTCA B TOM, WTobL oTKpLBATE

MIYHITE AAKOHL, KOTOPLE CRAILIRNNOT Mexty cobofl paata-
e oy i B P
1 0 TEN ARTALTCA CAENCT-
WHCM NPHTAReHNA HX E SeMae.
Bakonn HaMEN HCIONBIYIOT APYTHe Haykw: GWolo-
FHA, XHMHA, Teorpadmua, MM,

B fmanke, kpoMe oSMUAMX CA0K, HENOARIYIOT TCPMH-

|

Mgkl ofninm mn BokpyT Afpa ABHAYTCH 3TeKTPOHL,
Macen P MACCH AApa. AToM
anex KY aapaj #ApA paBen
MOAYMI0 CYMMapmoro aapAga anextpomos. Peaepdopay
YARTOCE ONERNTE PAIMep ATOMHLIX ANEp — OH NpRGAWIN-
Tennmo pasen 107 = 107 u.
2. Hamepemwe CHILI Tpenums, Iummk npn
crodkkeins Gpyrka no
MPH PAITHINLIX JaBTenuax Gpycka Wa cTod, NOcTpoenne I

rpadiica 3aBHCAMOCTH CHLIM TPERNA 0T CHAL 5aBTeNRA.

Jas esnosncnus smod  paGoms

Hymuo ofopydosdnue; JunasoMemp,

HaGup cpydon, depeasniwi Gpycox ©
2

Jumﬁm

Puc. 24.2 ﬁpyuk (pm 24 2). Benemms Gpycok
x, Gpycok no gepe- |
Jlaa up patioTis i 61 '

nite; cTaAbHofl WApNK, JoTok AyToobpasHuR, m-p'
man AockA ¢ HENANOM ANA TpHEMA MapWka, IITATHR,
nofocka Bevolt Gymarn pasmepom 300 = 40 MM, kommpo- I
BadbHad GyMara , andefika HaMepnTeIsing.

Cobopis yeranorky (pre. 25.1).

nu, of e g

Awlios Ha okp HaocTea | noMma, Pue. 25.1.

BOIVX, ... TedoM AR

npﬂ m:m Sk Hiapuk 1 pagnnaeT Jeickeliie B JoTke 2 W BLLAOTACT B
Beé 1o, % dero mn'r pHaHmeckue Tenn, HaIMBAOT Totuke 0 ¢ Ra¥anLuof 10 U, TP BA0NL AOCKN

e a 3, énoh sagpengén ® wWraTnke 4 Tak, YTo TOUKA 0 HaXo~

xnnpnu—Quane:gge TemN0, antca ua Bucote b Hag gockoft 5. Jina dukcammn Toakn

€ no- HA focky noMemaeM Nodccky Gemoft

MO0 OPPANOR WYBCTE. BHYK — DSUeCTBO, KOTOpoe MM

Gysmary 6, a cBepXy MoNoCcKY KonMpoRadmMoft Gymarm T.

ONpEREnRe © NoMOmo Wol ©AYXa, JanaXH —

KOTopoe HT.A
Cyuecriyer u mwn L+ uarnpim. KoTopu#l pacmio-

— noae. K unm

I — BMR

|

Tpn mapuE meTry Ha Genoft Gymare.
Mocae nageRia WapWk NDonagaeT & Neiad B,

Hamepum BLCOTY o AALHOCTE NOAETH WIAPHES, YROTH-
MM BRCOTY P ® 2 pama, M

» 9TO CTh
moféTa mapnEs ope Tofi e Ill‘ll.‘lmi cl:opoe'!ll He |

AHAGTCA TOABKO MO &0 EI‘M}“\;TMI, aTo
OTHOCATCA MATHKTHOE, P H AANLHOCTH MoAéTa AP
HOP NOAA,
Tax, node ofiap no RcTey
UPHTATHEATE K cobe ¥ % 2 paza. Koop

nofe = oo ero AcficTENO RA llﬂ*'l]lll"lﬂl# AnpARN.

L.

y= _3- (pme. 25.2),

<
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r_..Mllllﬂﬁ c i P Cunsenm
Tipn p
nefinom cnan ¥p

cnnoll PEAKINN ONOPHl, A CUAD MAZI YPaEHOSeUILAGEM
CULAY mpeHiL.

B.=F .
3. Bagaua ma "
| ngedt mooe.
Mpxwmvwmﬂmmm
rRasHoR choiy He 3agamo};

AB — nw.mmwﬁmmuw.m( ATOT me My nocne
s Amnae. I xoa myya Cfl nocne npenom-
neHiR B Nz [pue. 24, 3]

Puc. 24.3

Pemenne:

Tlocrpoms ays MN, maymml sgoas onrudeckofl ocn
Aumas K napantensum® ayuy AB (puc. 24.3). B rouke P
mepecekalores npommum w'nn BE uw MN, npauéx
Touka P | JAHHAN.
IL ocn
" npmumu 'Iepee ﬂw:qr P, asaserca doxatnuoft

ays KL, BAOAL COTHYE
cml ocH W nlpu_uem.lnl ayqy CD. Jlys CD nocne
NPEoMASHUA B INRIe WAUT TAK, YTO er0 NPoAoLKeNHe
nepecexaeres ¢ AyvoMm KL » Toure Q, npuragnesaimes
doxaasiof miockocTH Aumanl. TakaM ofpasom, DQ —
npogoEelne Hexosmoro ayss, a DT — wexommit Ay,

' Ha
it

TIOCTARAM B YPaRHeHme y=h--z-£ + TO £CTL PN YREANYe-

vz,

x=ul

t=xfo n

—

| HHH BRCOTH B 2 pasn

o

Pue. 25.2.

mn 4TO OpH Y

BRICOTH [age-

HHA WAp ® 2 paaa nonETa
BRETCA B 2 PAIR — ME ORpISTReEemes.

¥

3. Banaua wa pacuET JABACHAE CTOA6S KHIKOCTH.

Mogsonran fofka norpyannace & Mope wa royGeey G0
Kaxoe

NoAKA, BCAW ANCTHOCTE MOPCKOA Boas 1030 kr/m', Yekopenwe

o

.ap

|
|
|

|
|

CrmimHamMone
s VP
: Pue. 24.1
Anrnwiiceni duank Jx. Jw. Toucon 8 1903 r. npea-
AOGKHT OAHY M2 NepEMX MofeteR crpoesMa atoma. ITo
aToM coboft map,

Merowme  Crmimponia

AACTHIL

no BceMy ofneMy P

MOTCENTEARNLA 30pag. BuyTpm sToro mwapa maXoqarca
anekTpon. Kaxkami aRekTpoR MoxKeT cosepiuaTs koneba-
Tenbibe JFIOKEHIA 0K0/10 CHOSTD MOT0KENRA PABHOROCIL.
MonomuTensiunil aapaa WApa PaBen N0 MOYAI0 CYMMap-
HOMY OTPHOATCARMOMY JADHAY JIeKTPOMOB, NOITOMY
ANEKTPHUECKHI JAPAA ATOMA B [ET0M PABCH HYTK.

B 1911 r. . Peaeppopa cuposepr aty Teopio. O npo-
Bet Takolt axcmepament. Ha cenunosoro cocyfs, B kovo-
pom -
SAcTHIM Wepea yakul kaman. Ilockoasky c-wacTHIN

YEHALTE TO AN MX ofHa-
Py ¥ # axpan, it ToHERM '
enoeM o B, PA SeMy B MecTaX
MomAfalKA B SKpAN «-9ACTHIL BOIRMEAKT DCOBLIIIKH,

© oo

P (pue: 24.1).
Takoft MeTon p P i
ansyud (T.e. Beio o7y yeTaHORKY
B COCYA, M3 P Boayx (wrodn
YCTPAHATE PACCEAHNE A-NACTHIL 38 CHET nX cTomEnoBeRKR ¢
MONEKYAAME BOITYXA).

YacTHL

OTEPLITHIO HORLX JAKOWCR NOMOTAIOT HAGTIONERHA da .

Bo spema

HBIX
HAA

Hamepums mwnum ausuuey = »mu JHLNUm Cpis-
Hume ef

AR mpoBege

ATREY — JWAMAT CpAB-
Mancmmimunt kmpu NPHEATA 38 eAHEMIY
JIHE, HANPHMED, C METPOM.

B ynofHLix Deqdx sce CTPARE mrpa CTPEMATOR NUMbIo-
BATBCA .C
1963 r. » Pococunt ® ApyTHX c-rpmx mpustenserca Mesay-
sapnmu cHeTesma equmEnn — CH (cHcTeMa WETepmanmo-

3a 8 aroft
GHGTEMS IPEEATAL SAVRKIA LANHM —Memp ( 1x), eqmEnua
(1c), MACEH] — NEAUZPUNM
(1xr), eanunua cuurun—mup(m}

Haa
¢xs||l|wxn npmﬁopu IMpeskne Im: n:plrcryuuﬂ K HaMe-
peRmmD, b nemy IRALL |

npubopa. Jlnr Toro, urofs! oOpefeAMT:E NeHy IefeHMs
MEANL!, RAYRHO Me:RAY ABYMA ﬂmntmmm HeaeHMAEMN
OTKAMLL, BOMTE
HOpOCHMTATE HMCAO np ny Meaay

MM pa3feanTh Ha wMcAo fefnenuit. “lem Memnme nems

Tex fonsme 1

W°'° “"“‘"’:‘ '::::'” pasiam 10 /c". P HAyKH nocTHL yposua
2 aHo: e e i P PRIBNTHA TEXEKM, B TO /&e BPEMA DAabTHe TEXWHEN
=60 m : Tlpn mor JAofka BAKAET Ha paaEdTHe Haykw. Tak, ycosepilleHCTROBANHLC
g=1m/c 2 TEALNO P TouHBE HEle M GpyTHe
= 1030 kr/u’ | s o no pHbop ¥ VUEHLMM HPH  MCCAeACNAHMI

=7 topuye: Ap = pgh, pHaNTeCK X ABTERMI.
Kro .M 2. Mlapux © xéaoba, y Ha

ap =1°3°:I—.'|°F'5‘3" =G618000 [Ta = 618 xI1a. iexoTopoll BMicOTe WA eMaEl, norwr rOPRIOTTATENO. |

I apn y (.

Orwer: 618 klla.
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koTopoil Gpomwen mapwk, 8 2 pasa numncn noaiTa
yueawunuaercad 8 2 pasa. (Hauatwsas cropocTs mapuxa
He npm BRICOTR winofa.)




24 YACA 10 3K3AMEHA

H 'HA

,- ) CEPUS "24 yaca do ak3ameHa u TMA"
OTBETbl HA 3K3AMEHALMWOHHLIE BUJETDI

YdeOHbIe 0co0HsI, BEITYIIEHHbIE B cepHH ''24 4aca 10 IK3aMeHa
u T'HA", conepxart OTBETHI Ha BCE BOIPOCHI IK3aMEHAIIMOHHBIX

OWITETOB, TpeTaraeMbIX MIHHUCTEPCTBOM 00pa30BaHus U Hayku P® s

[IPOBEICHHS YCTHOW HTOTOBOM aTTeCTAUMHU BBITYCKHUKOB 9 KIIacCOB

00111e00pa30BaTEILHBIX TIKOJ.
IpennaraeMbie OTBETHI MOJTHOCTHIO YIOBIETBOPSIIOT TPEeOOBAHMAM,
— L IPeaBABISIEMbIM Ha 3K3aMEHaX B IIKOJaX, M MOMOLYT HIKOJIbHHKAM
OBICTPO W 3(G(HEKTHBHO MOATOTOBUTHCH K O3K3aMEHaM, CHCTEMaTH-
| 3MpOBATh M YKPEITUTH CBOU 3HAHUSL

B cepun ''24 yaca 10 3x3amenHa u 'MA" s yyamuxes 9 Kjlaccos

| mpeaIararoTes:
BUONOrua-9 OBLECTBO3HAHUE-9
OTBEThI Ha 3K3aMeHaLMOHHbIE GuneTk! OTBeTbI Ha 3K3aMeHaUNOHHbIE GuneTsl
FEOMETPUA-9 ®U3UKA-9
~ OTBETbI Ha 3K3aMeHaLNOHHbIe GuneTs! OTBeTbI Ha 3K3aMeHaLUNOHHbIE GuneTs!
=1 FEOrPA®UA-9 XUMUA-9
| OTBeTbI Ha 3K3aMeHaLMOHHbIe OUneTbI OTBETbI Ha 3K3aMeHaLMOHHbIe BuneThI
NCTOPUA-9 OBX-9
1" oTBeTbI Ha 3K3aMeHaLUOHHbIe GuneThI 0TBeTbI Ha 3K3aMeHaLMOHHbIe BuneTh!
NATEPATYPA-9 OU3KYNBTYPA-9
__|_ oTBeTbI Ha 3k3aMeHaUNOHHbIe GuneTh! OTBETbI Ha 3K3aMeHaUNOHHbIE GuneTb!
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