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MarmuTioe BaMOKEHCTEHE TPOBOAMMKOB € TOKOM
HeTOMBIYeTCR AT BBCACHIS CNMHMI CHTH TOKE —
awnepa (A) » Meswayrapontofi crcreve e (CH).

AMIeD — €718 HEHIMERAIOUIETocs TOKA, KOTOPHIi
TP HPOXOIEHIH 110 TBYM 1ADALIETHHBIN IPAMOIH-
meitbiM MPOBOTMIKAN GeckomewmOl AN W i~
TOHO MATOR TIOMATH COHCHILS, PACTIOAOKCHIHIM Ha
PACCTORMII 1 M OULI OT APYTOFO B BaKYYe, BLIIBAT
b1 Ha KAAIOM YuACTIe MPOBOTIIMEA THMO 1 M CrTy
Baammozeiicrnits, panuyio 2 - 10 H.

Ha puc. 1.14 TOKASRHA KADTHHA MATHMTHOTO HONK
KaTyumKit ¢ oo (conenonz). Mat B, WTO BHyTDI
KATYILKI THHIIN, 10 KOTOPHIM DACTIOIATAIOTCA OMHAKIE,
napaebRbL. Takoe MATHHTHO® HOIe HAJHIBAIOT OTHO-
POIHBIN. ¥ KOHLOB COTEHOIAA WHHH HCKPHBARIOTCA
H PACKORATCR, CTEAOBATETBHO, T CTAROBITCS HEOHO-
PoEBIM. MarRTHO® 0e KATYIIKH ¢ TOKOM TOTO0HO
no10 mom0coB0ro MarsiTa (. prc. 1.6, 0).

Mposepste cebn

1. Pacckaxcure 06 omuire Dperexa. Kaxoe snavemie 11 passuTas yiemns o
MATHUTHBIX SBIEHIFX HME ITOT OIHT?

2. Kak OnpeAeuTs HANpAB/eKHe 1MHUi MATHHTHOTO NONS NPAMOTHEEHHOO
npoBozmIKa ¢ ToKOM?

3. Kax ssamvozelicrayior napariexsusie Tou?

4. Kax onpegenseTca eqHuIa CHIb ToKa — aMmep?

§3. Cuna Amnepa. MarwutHas WHAYKUMS

Hecaeosanus Axnepa... npunadaexam
e wucay cansi Gaeemaiuzx padom,
Komopete nposedenni. k0z0a-1uG0 6 naye.
T, Marcneax

A, Adriep YeTAHOBILT, WTO A IPOBOTHI ¢ TOKOM CO

CTOpOH MATHATHOTO 0N AelicTayeT cita. D1y Cuy HA-

SwBaIOT MarRETHOf CO W cHol Amnepa. Bisic:

S — J
Tlogpeck Meramueckuii crepcens na rHORIX 4

nPOBOA@X. VCTaROBIM AYTOOGPAIHAIH MATHMT TAK, H1OBH

cTepikeith OKagaTes MeAY ero moiocast. IIpm mpo-

IYCKAHMI TOCTORKHONO TOKA CTepemS OTKIONSETCH,

BITAIKHBASICH 13 IPOCTPANCTRA MEHCAY NOTIOCAMH

maruta (puc. 1.15). Tlpu ysemmsemmn curst Toxa Puc. 1.15
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B POBORHIKE YTOX OTHIONEHHs crepis Bopactact. CIeAOBATENBHO, CHA, Aeit
CTBYIONIAR HA NPOBONHIK C TOKOM B MATHHTHOM TOTE, GABCHT OT CHTI TOKA.

TloMesisien MeCTas HOTIOCH AYTOOGPASHOTO MarmiTa. TIpH SAMBKAII Kemi
HaNpABTENTIe OTK/IOHEHHS CTEPAHA MIMEHFETCR HA IPOTHBONOIOKHOE. Haverin
HanpaBAeie TOKA B CTEPKRE, TDH OTOM RANPARTERTIE €10 OTKIOHEHIIS HINCHACTCA.
BHAUAT, CiIA AMICDA JABHCHT TAKKE OT HANDABICHMS MATHMTHLX JHHM 1 Ha-
npasenitn ToKa. BYIeM MEHATH HAKIOH cTepiKA. Mbi OGHAPY/KAN, FTO MAKCH-
MAJIBHO® OTKIOHEHHE CTEPH: AOCTHFACTCAH NDH MEPICHMKYIAPHOM PAcIo-
AOeHIM CTEPKHA 10 OTHOIWICHNIO K THIHAN NATHHTHORO IOTS.

OMBITE TIOKA3ATH TaKKe, UTO CiTA AMICDA SABHCHT OF ATHHB! YACTH IDOBOK-
HIKa, KOTOpAR HAXONIFTCA B MATHWTHOM MOTe.

‘BaneRnuM famRbi MarsiT na APyrol, Goree cububiit. B oroy cayuae mpu sa-
MBIKAHAT LEIH CTEDKeHS OTKIORACTCS HA GOTbIITH VIO, eM B TIO7e TepBro Mar-
suTa. CIENOBATETHHO, Cita AMIIEDA JABHCHT Tt OT MATHHTHOTO IO, B KOTOPOM
'HAXOAWTCA IDOBOTHIK C TOKOM.

J11% XaPAKTEPUCTHKH CTIOCOGHOCTH MAPHHTHOTO HOJIA OKASLIBATE CHIIOBOE Aeii-
CTBIE KA MPOBOTHIIK C TOKOM BEOAMTCA BOKTOPHAR (HINGECKAT BETIIMNA, HATH
baewas MATHUTHON HRAVKIICH.

Marmirnas muaykien B — 510 guamieckas nemrnina, MOIyh KOTOPOii pa-
BeH oTHOWEMIO MOXYAR MAKCHMATLHOR CHTB AMIepa Fy s, ACHCTBYIOCH
Ha MPOBOZIMK ¢ TOKOM, K CHTE TOKA B NPOBONMNIS 1 ATMHE NACTH TPOBOTNIA,
BaxOLAMEEs B MATHHTHON H0e (P MEPHEHTAKYAPHON PACOAK HIN Tt
MarmHTROFo O:A W MpOBOTMKA ¢ ToKOM):

Fume
B=Tm. [E8Y)
M 970fi oOpMyY.TBI MOTYSHM EAMHHILY MATHMTEOH HEAYKIIN:
[B1=1H/(1A 1) = 1Tx.

EQunuye Naznumyol: UHOYKyul IPUCBOEKO CIICITIATHHOE HANMEHOBARTE — Tec-
2a (1) B eCTh CepGeKOro HIOOPETATe B OGIACTIF IACKTPO- 1 PATHOTEXHHKI
H. Tecas.

Teca — MATHHTHAR MHAVKIUIA TAKOTO IO, B KOTOPOM Ha YHACTOK TPOBO-
Hiia Aol 1 3 pw cie ToKa B sew 1 A feficrsyer MaxcuMaibna cuta 1 H.

Cpejtiiee GRNeHIE MHAVKIIN MATHITHOTO TIOTA ¥ NOBEPXHOCTH 3MH PaBio
510 T, y nosepxmocri Cormma — 107 T

'Hanpapenie neTopa MATHTHON HHAVKIULH NOYKHO 0~

S PXETMTS ¢ NOMOISIO MATRHTHOF CTDEAKH (pHC. 1.16).
—> 5. wanpanaoune vewrops armeol sy npY
B eren nanpanzenwe ot rororo momoca S k ceseprony N y cBo-

om0 yCTanaRTBAIOmEliCsT B MATTHTHON HOTE CTpETSH.

KaK MANIDARICR HeKTOD MATHWTHOW MEAVKINIH HO OTHO™
LeRHIO K JMRAAN MATHATHOTO HOTA?

> <~ Bexrop marmmoit muxysuunn n moGoii Towse mon ma-
HPABIEH 10 KACATEBHON K THIMN MATHHTHOTO TOH (Wh-
Puc. 1.17 e sarmToi Wity (pic. 1.17).

Puc. 116
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Meromsays Gopwyay (1.1), Moo samicaTs BHPpAKE-
e AnS MOZYIA MAKCHMATHOM cii Aumepa, meficr-
Bylomeli A MpAMOTHHeHHAH IPOBOTHIK ¢ TOKOM B Mar-
oM nose, MmAYKIIA KoTOpOTO B:
Famu = IIB.

‘Ecai NPOBOAMMK ¢ TOKOM PACHOTOKeH TOX YITOM 0
K Bekopy MarmuTHOi nnAyKm B, 10 a1 naxomaenis
CUTBL AMIIeDa CTENYT HCTIONBIOBATS BHPAKCRIE:

F,=IBsino. (1.2)

L5t OnpeeNien s HANPABISHNS CHIB! AMIEDa CyKHT
npasuno reaot pyxu.

Ecau pacrioxous xesyio pyky Tax, ro0hi BeKtop

MATHHTHOM WHAYKIUIM BXOXH B IATOHb, A UeTHDE

[BITAYTHX MATBIA COBTATATH € HATDABIEHHEN HTEKT-

PINECKOTO TOKA B IPOBOTHNKE, TO OTCTABEHNHIH G0~

moii mazen yKaer Hanpameie cuatn Awiepa, Aci-

crayromeit Ha npoBoTK b MarmTHOM n07e (pic. 1.18).

‘PaceMOTpHM, KA BT Ce0st B MAPHHTHOM TOTe DAMKA
¢ 7oxox (prc. 1.19). C nowompio npasina 7150 pyxu
ompezem mAnpaBTEHMe ACHCTBYIOWIX Ha PAMKY CHL.
Kax swano n puc. 1,19, 975 I CTPEMSTCA NOBEPHYTS,
PaNIKy Tax, WTOG ee IOCKOCTS, PACTIOTOAILIACH TepIeR-
KYIADHO BEKTOPY MArHHTHOM WRAVKIH B.

‘TaKas PAMKA C TOKOM B MATHHTHOM 1I071e ABIAETCH 0C-
HOBHAIM DIEMEITON 071CKTPONBHFATEN, BpAMAIAACH
wacTs uBuraTens (POTOP) CONCPRT GOTBIIOR KOTIIECTEO
VAOKEHEbIX B TA3H PAMOK. BUACHMM, HOUEMY IPOHCXO-
T Bpamerye potopa.

Butgeny ofiy 3 panok (puc. 1.20). Ciust, Keficrayio-
Ime KA Hee, GACTABIOT e¢ IOBOPAMMBATCS B MATHTHOM
1I07Ie 20 TeX 110, NOKA IIOCKOCTS PAMKI He YCTAHOBHTCH
NEPIER Ky APHO BEKTOPY MATHHTHON MHAYKIH. B Ta-
KOM HIOZIOeHIMi MOMEHT CII DaBe Ym0 (IpOBepsTe 370 ¢
noNous0 mpaBiLia AeBoli pyKH). Ho 10 Mepiii pavia ipo-
XORAT 5TO TOIOWEHHE, IOBEPHYBUIICH eme KA HEGOTLIOF
VrOuL. Tax Kax ¢ IOMOILIIO KOTIEKTODA, COCTORIIENO 13 ABYX
TIOTYKOIeIr, HANPARTERHE TOKA B PANKE HMEHFETCA KAIHe
TOn-060POTA, TO PAMKA MPONIONIKACT JBHIKEHIIe B TOM JKe Ha-
mpanesi. Oria BpAIATCS A0 TeX MOP, TOKa B el TEsT TOK.

TToBOPOT PAMKN ¢ TOKOM B MATHHTHOM TIOE HCTOTB3Y-
10T B 97IEKTPOHIMEDHTE-THHBIX IDHGODAX MATHHTODTEKTDH-
e p—

Puc. 119

'
G

Puc. 120

Puc. 1.21
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Verpoticrso raxoro npuGopa noKaswo na pic. 1.21. B MATHHTHOM n07e 0cTo-
SUHOTO NATHITA HAXOTIITCS JerKAR HOXBIAHAR AN, TIDH IDOMYCKAHMH TOKa OHA
noBopaunBaeTCs. K OCH DAMKH NPHKDENIEHS ABe CIMDAIM, KOTOPHE NpO-
THBOAEHCTBYIOT e MoBOPOTY. B KONIe KORIIOB AMKA OCTAHABINBACTCS, TIOBEPHYS-
mcs Ha HeKoTOpEli yrox. Vro: nosopora pavii (i caAsaioli ¢ et crpenk) rex
Gombire, stex: Gosme cita ToKa B Heil

TIDHGODH MATHHTOD7IEKTDIECKO CHCTEMH! IDHMERSIOT 1A HIMEPERH CHIB
TOKA M HAUDAKEHILA B LENAX MOCTOAMHOTO TOKA.

BAIAYA

Onpegeane cuay, aeficrayiomyio Ha nposoxsk AmHof 15 o B MarmHTHOM
none, Moxyaw MY K0T0poro 0,4 Ti1. Cisa Toka B mposoxmIKe 8 A. Vrox
MeXAY HATIDABICHMEN TOKA B IPOBORHIIS H BEKTOON. MATHMTHOI MHAYKIH pa-
sen 30°.

Pemremne. Cruna, 1eiCTBYIONA 18 TPOBOTIII © TOKOM B NFITHON K0T, —
a0 ciuna Anmepa:

Fy=IBsing; Fy= 0,24 H.

Mposepsre cebn

1. Hro Tasxoe MarmuTHAR HHAYKIA? B KAKUX eUHUIAX OHA BpaKaeTCA?
2. Kax HAUpaBes 5eKTOp MATHUTHOI HHAYKII?
3. Kax onpezeants anpaaenne ot Aepa?

VIPAKHEHHE 1

1. B marmumHom nose ¢ muayKmmei 0,1 T PACIONOKEH IPOBORHK ATHHOM
0,5 3, ciuna ToKa b xoTopon 6 A. BerucaTE ACHCTBYIOMIYI0 HA TPOBOTHIK CHIY,
€C:1i YT MOV HANDABIEHMEM TOKA H BEKTODOM MATHWTHON HAYKIIf pane:
90°; 30% 0°.

2. Onpeeire manGomsmee 1 HAWMENBIee SHANeHIEs CITs, AeficTyiomeli Ha
npoBoRHIK AT 0,3 M, MpH PATHNNBLX €r0 MOTONEHNAX B ONHODOTHOM MA-
muTHOM nOAC, MMAYKHIA KoToporo 0,2 T, Ciia TOKA B TDOBOTHITKE PaBHA 5 A.

3. TIposouux: accofi 5 r 1 ATHOM 0,1 M HAXOHTCH B OTHOPOTHON MATHIT-
HoM OIe, HAVKIiA KOTOPOro 0,3 T.1. TIPOBOTHIK PACHOTOKER HepUEHAHKY-TAp-
o sty FRAYFI. KaKoi A0HA GBITS CHIE TOKA B IPOBONHKE, HTO0HI CHAR
Asmepa ypasmoBecuna ciny TAKECTH, AeACTBYIOUIVIO HA TDOBOKHIE?

§ 4. Cuna JNopenua

Ha MPOROANIN © TOKOM B MATMTHON Hone ZeHCTSYET cu1a AMIEpa, MOZY1E
KoTopoii ompezeameres supakeiest Fy = 1B sin o. Ho 1ox mpexeranaser coboii
VHODSAOUE IO ABKEHIE SAPSKCHNbX HACTIN, TOITOMY Ha ABIKYIIIECH d1eKT-
DiecrHe SADAS B MATHTHON IOJE ACHCTAYET CHTA.
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City, A€HCTBYIONIYIO A ABIYIIECsH SAPAT! B MATHITHOM 10:1e, HAZKIBAIOT
cnoii Jopenna.

Citza Jopenna papia oTomeno ciist Aunepa Fy k wneay N ynopazouenso
ABIKYIXCA UACTHIL B DACCMATDHBAEMON NPOBOIHIIKE:

Ey
E
Fa= 3.
Ciy ToKa B NPOBOMHMKe MOKHO HaiiTit HO GopuyIe
Q
Tsrek,

Te @ — obmuit 3apsA HOCTeNe TOKA B IPOBOAMNKE, ¢ — BPEMS X JBMIKEHIS
10 nposoxHuKY.

6t 3aps paBeH IPOM3BEACHIIO 3APSAA g OAHOK HACTHIIA Ha wicno N oTine
wacTHI B npoBOAIKe:

Toraa

TlozeTasinn 970 aHasenye TOKA B BHPAKEHNE T4 CATL AMepa:

Fu= IiBsin o = YB3
Vemrasman, wrot = v, nonyuaen dopwyay ans oy crrss Mopera Fy =1
Fa- quBsing, @s)

Ihe  — SADAX ABIARYImERC SACTIAL, b — MORYTH CKOPOCTH HACTHIS, B — NORyTS
MHAYKIUIH MATHHTHOTO TOTA, o — YrO MEAAY BekTopai § 1t B.

Ecam BeKTOp CKOPOCTI § ACTHIUS MCPTENANKYAAPEE BEKTOPY MATHMTHON
smayswnn B, 10 cnna Jopewna Maxcuansia: Fi. = uB.

‘Hanpanemne ciurss JIopenma ONpeReRReTs Tax e, KK 1 HATPABIEHHE s
Aunepa, — 110 npasitay Aesoit pyKt. 3
Ecau 1esyio PyKy PACTOOKNTE TAK, YTOGH BEKTOP ol

MATHNTHO WITYKIDIN BXOXNA B AATOMS, & UETHPE

BUITAHYTAIX AT COBTATAIE © RATIPABICITIEN CKO-

PocTH Mo HTELIOTO 5apsTA, To OTORIYTBI K 90°

Gomumoit naen yramer nanpaszense aeHcrayiomeit

na sapsx cnant Jopemta (pic. 1.22).

Jlan OTpHEATERBHO SAPKEHEAIX MACTHI UETHDE
NATHILA CICYOT PACHONARATS NPOTHBONOAOKHO HANPAB-
JeHII0 BEKTOP CKOPOCTIL. Puc. 1.22

i
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Puc. 1.23

Tposesen onsr. B 91eKTPORHO-1y4eB0i TpyGKe ocHmITOrpada MOAYUIN
C(POKYCHPOBARHEI IYHOK SEKTPORO, ABIKYIMXCA B BAKYYME Clena Hampaso.
Tlonazan Ha oKpax, SeKTPOB! OCTABISIOT CIEA B BHIC CRTANIETOCA MATHMIIIKA
sa oxpare. Tlogiecen K MySKy CHU3Y MOTOCOBOIi MAFHHT CeBepHMM MOMIOCOM.
Tlysox cuectuTes no okpany snpaso ot mentpa (pic. 1.28, a). Ecun marmur
HORHECTH 1OAHEM TOTIOCON, CMEIIHHE NPOMIOAIET BICEO OT LeRTPA IKpaHA
(puc. 1.23, 6). TIpu npuGamxemts cOOKY TDYGKH CeBEDHOFO IOTioCa MATHNTA Ty-
HOK 01eKTPOOB CyecTHTCA BEM (pie. 1.23, 6), a 1HOTO mOTIOC — BBEDX
(pc. 1.23, ). CenoBaTe: 510, fa ABHIKYIHEC HTEKTPOHH AeficTpyer ciuna, manpas-
leHHAR NEPUCHANKYAAPHO CKOPOCTH § DTEKTPOROB M MATWNTHOF MHAYKIMH B .

Cua JIopenya nepnenduryaspua crOpOCTI aPANEHHOL uacTuLy, nOIMONY
ne cosepuiaem pasom.

910 osmauaet, 470 ciia JODEHNA He MIMEHSET KUHCTHWCCKYIO JHEPIHIO UacTit-
N H, CIEAOBATEbHO, MOAYT, €e cKopoerH. Ciia JIOpEHNa aMenser mams a-
npaBexte CKOPOCTH SACTHIAL.

PACCMOTPIN ABHIKeIHe JaDKEHNHIX YACTHIL B ONHOPOIHON MATHATHOM HOTe.

* BapMmKENIAT ACTHIA BIETACT B MATHNTHO® TOTE BOMS RN MK,
. e, BEKTOpLI CKOPOCTH § WacTHIs! i tAYKIH o7 B mapantenms (win amri
Hapaierus). B OTOM CyHAe MATHHTHOE HOTE HA SADSA HE ACHCTBYET M cuia
Jlopenta paska #y:1o. YacTina GYACT NPOROIKATS ABHTATHCSA B MATHHTHOM HoTe
1O WHEPIITH PABHOMEPHO # IpAMOTMHeHHO.

« BeKTOp CKODOCTH SACTHIIS! TEPIET MK Y ISDER BeKTO~

PY AV MATHHTHOTO HonA. B OTOM cayuae cuta Jlo-
DeHILA ZIOCTHTACT MEKCHMATBHOTO SHANERMS:

Faus = quB.

Tax kax cura Jopexna mepUEAIYATPHA CKOPOCTI
NACTAI, 70 OMA COAAET ICHTPOCTPEMITENLHO® YCKope:
Hlle, ¢ KOTOPLIN HACTINA GYACT ABHTATCA 10 OKPYHO-

cru paguyco r (puc. 1.24).
Corxacrio sropowy aaxony Hyioroma,

Fa=ma,.

Puc. 1.2
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Vetursmas, 10 Fan = 0B, . = 2, naxomn:

qB=m
Pauyc OKpYAHOCTH, TIO KOTOpOl ABHXeTCH 3APAXKENHAT HACTHLA,
(1.4

3ATAUA
DIIEKTPOR ABIKETCS B OAHOPOINOM MATHITHOM HOTE, NOAY.TH HHAVKIUIH KOTO-
poro B = 0,05 11, pUERHKYIAPHO THEHAN MATHNTHOH HEAVKIUIH. Ero CKOpocTs.
v =107 /. Hajizure spews OTHOTO 000pOTa DACKTPONa.
Pemenue. Pamiuyc OKDYAHOCTH, 10 KOTOPOli ABHKETCA AIEKTPOH (CM. (Bop-
sayay 1.4),

Bpems T ofHOTO 0G0POTA PABHO OTHOIIEHHIO MTHHBI OKPYXKHOCTH 277 K CKODO-
erie o sxexrpona:
2ar
0

T

Torza
T=71-10%

OBparrme BHIMARIE Ka TO, <TO BPeNST NOTHOTO 05OPOTA JAPSKHHOH TACTHIE
B MATHITHOM NI0JIe He GABHCHT Hit OT ¢e CKODOCTH, HIt OT DAIWYCA OKDYKHOCTI.

Tposepure ce6a

1. Yewy pasia cina, AeHiCTRYIOMas HA GAPSKCRAYIO UACTHLY, ABIKYIIYIOCH B
sarTOM M0TC?

2. Kax onpeaenns nanpanzenie ciurs: Jlopesma?

VIPAFKHEHHE 2

1. Onpenesme manpasenie cinb JIOPERTIA B CIYHARX, IPEICTABICHHEX Ha
puc. 1.25, a, 0, 6.

2. Ha pic. 1.26 10KA3AHA TPACKTOPHS ABHIKEHHS HEKTDOHA B OTHODOXHOM MAr-
HITHOM mOe. ONpEe-THTe HATPABACHHe BEKTOPA MATRITHOI HHAVKIUIH.

. . . . x x i
[ e v
o— ‘r o—
e e o' e x x
a 5 s -
Puc. 1.25

15




image14.png
3. DACKTPOR ABIKETCH B OAHODOZHOM MATHHTHOM TIOT CO CKOPOCTSIO, HATIPAB-
JIeHHOI NEPUENAMKYIAPHO BEKTOPY MATRATHO MHAKILAN 1 DABHOH 5 - 10° m/c.
Monyab pextopa marmrioji wiyKiit 0,02 T Yesy passa cina Jlopenna? Onpe-
eauTe PATIYC OKPYAHOCTH, 0 KOTOPOH ABHKETCS DCKTPOH.

(Y510 mnrepecH

B 1931 . ancnwiioxt dMawk 1. JAPaK BKCKASAN FNOTESY O BOIMOKHOGTH CYWECTED-
B2HYA MATHUTHOTO MOWONONA — YACTAUM, OGNANAIOWLEN OZHIM MATHUTHbIM NOTIOCOM
ORHAKO 80 CMX 1O MarHHTHbIH MOHOMOA, HE OGHAPYAEH.

§ 5. Marnuibie cBoWCTBa Beujectsa

Maznumusie sazenus. awswoawmes
ueKAKUmeAsHO aneKmpUNECmaON.
A. Avnep

Ecau BHYTPD NPOBO0NHOM KATYIKH C TOKOM BCTABMTS Keleambiil crepier,
7O OH PUOGPETACT CIOCOGHOCT; MPHTATHBATS KeICIHHE PEAMETH. Buawmr,
JKe7eSHLI CTEPIKCHb B MATHHTHOM HOMe HAMATHHTIICH. ORHAKO B MATHHTHOM
nose HaMArHRMBATCA He ToMbKO eneao. IIpanxa, y GoABMMECTRA BemecTs
MaruuTHbe CBONCTBa BupAeHH ¢1aG0. [109TOMY TAKIe BEmeCTBA MOTYTHIH HA-
SBaiie CTACOMATHATHGIX. B 9THX BOUIECTBAX MATHATHOE HOTE IOUTH He OTAMIACTCS
OT BHeEIINero MO, T. €. IPAKTHUECKH He MoMeHseTes. HeSonsmymo e rpymmy
BELLIeCTS, KOTOPHIE MOTYT, HAMATHHIBAACY, CYIIECTORHHO HOMEHSTS BHEIIHee Mar-
HINTHO® TIO7, HASWIBAIOT CILTHHOMATHHTHBIMA.

VI3MEHEH}E MATHATHOTO OIS B BEMECTRC MOHO BIPAINTS KOTHYECTRORHO.
Ecait ofoaaunts uepea B MO2y:1h WHAYKIMA MATHTHOTO TOTA B BeLIECTSe, a e
Pes By — MOy MIIVKIITH BHEIIHETO MATHHTHONO TIOIA B BAKYYME, TO HX OTHO-
LieHIe HASKIBAIOT MATHNTHOI IPOHMIAEMOCTHIO BeillecTsa:

u= g .5

D74 BTHINNA TOKATHBAET, BO CKOTBKO PA3 MIMEHAETCH MHAVKINLA MATHITHO-
1O 075 B BEUECTEe 1O CPABNCHINIO C MAVKIIC MATHITHOTO NOAA B BAKYYMe.

JLA% CAAGOMATHHTRBX Bemecrs i nopaaka exmmm. [l pakyyma u = 1. Jins
CHLTBHOMATHHTHBIX BELCTS I HMET NOPAOK OT HECKOTBKIX ACCATKOB A0 COTeR
THICS M HE ABIAETCS MOCTOAMO BEMIIHON.

‘PaccuoTpiy Goee OTPOGHO CBOMICTBA CHIBHOMATRHTHAIX Bemmects. Xots Ta-
KIX BENIECTS 1 HOMHOFO, OHi HMEIOT HAMOOTbIIIce IDHMEHEHHE B TEXHHKe.

K CHIbHOMATHHTHE BELIECTBAN OTHOCAT CPABHHTEbHO HeGOTBIIYIO TPYITY
METAIOB: ee30, HIKeTh, KOGATT, @ TAKKE DAX CIIABOB, HANDHMED MepMA-
10, conepamii T8 % mikens i 22% eesa. FKeTes0 ABITETCS OCHOBHBIM CHITH-
HOMATHHTHEIN BEIECTBOM,  TOITOMY BCE W RAJMBAIOTCS (hePPOMATHHTHEIMI
BemecTsaMI i (pepPOMATHETHKANN.
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Ocobie MarmmTHIE cRONiCTBA OTIX BEECT OGRAPYKNBAIOTCH TOTHKO B KpUC-
TATIECKOM COCTORmIE

DKCHEDHMEHTATLHbE HCCTTOBAIA CBOCTS GEPPOVATHETHKOB BUEpBHIE NPO-
Ben b 1872 r. pycexuit yuewnii A. . Crozeros.

Baxnas 0COGEHHOCTS (EPPOMAFHETHKOB — 3ABHCHMOCTD HX MAPRWTHOIH
npoORHIAeMOCTH 1 0T MEAYKIH By pHemIero noxs. TaCIHUHbNE SHASHIA | A%
EPPOMATHMTHbX BENECTS COOTROTCTAYIOT HAHGOTBIINN SHAYERMAN ATO Be-
was,

‘DeppOMATHETHIN COXDAHAIOT HAMATHHTCHIOE COCTORNHC B TOHEHHE OATOO Bpe-
MEHM B OTCYTCTBHE BHEIUHNO MATHMTHOTO MOTA. BIArOTApA STONY CYINECTBYIOT
nocrosmmse maranTs. TIOCTORHHAE MATHTH HAXOTAT WIWPOKO® NPHAMCHEHIE B
9/1eKTPOMIMPHTE IbHEIX TIPHOOPAX, TPOMKOTOBOPHTEAX, TeAEGOAX, MAFHHTODO-
HaX, KOMIACHX 1 D.

DKCIICPUMEHTATLHO YCTAHORICNO, HTO U1 (RPPOMATHETHKOB CYIIECTBYeT He-
KOTOAR TeNIIEPATYDa, BHIILe KOTODOHi ORI TEPAIOT CBOW 0COBHe MATHNTHSE CBOfi-
CTBa. D1y TeMIEDATYDY HAIHIBAIOT TeMIEPATYPO KIOPH, 110 MERH (PANIyICKOTo
uomsca T Kiopw, oTxpaisitiero 1o smnenie, TeMrepatypa Kiopw 115 seesa pas-
na 770 °C, s miwens 358 °C.

Tlosesy » MATHHTHON HOTe Tena mAMATHHNBAIOTCA? M JRAEN, 4TO MATHIT-
1O MOIe HEPASPBIBHO CBAGANO ¢ AMEKTPIUCCKHM TOKOM. A. AMIIE BHCKAIAT TH-
noTeay, ST0 B BeIECTAE HNEIOTCA CKPLITHE TOKH, KOTODHE IDKYINDYIOT BHYTDH
KaRAO# MOACKYIEL. OHI“TO H OTBETCTBOHHS! 38 HAMATHMUHBAHHE Bemtectsa. HO mi
Avwriep, i APYTHe (u3HKH (EXO COBENEHHWKI) He GHATH TDHPON! ITHX TOKOB.
Temeps, M3BECTHO, 9TO B KAJKION ATOME MMEIOTCH ABHKYIHEC OTPHIATEIHHO 3a-
psmenmste acTHIIE — anexTpomst. C MMM CBAJAHB! MATHHTHELE CBONCTBA, KOTO-
Phie mpROGPeTAIOT BEmeCTRA B MATEHTHOM HOTE, PAJTHIME ITHX CBOACTE Ompene-
JLAETCA KOMKDETHEI BRYTPORHIM CTPOGHIIEN BOIKeCTSA.

Mposepste cebn

1. Tlo kaKoMy IPHSHAKY BemecTsa ACTAT KA CAAGOMATHWTHB W CHIBHOMAL-
sTHbC?

2. Kaxonst 0COGEHROCTI MATHMTHBIX CBOCTS (ePPOMATHETHEOB?

3. Te npumensioTes deppomarnermii?

4. KaK MOXHO DASMATHHTHTS CTATS?
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*§ 1. MoCTosHHbIE MArHWTBI

Mamepua ne uoxem delicmaoaamy mas, z0e ee nem.
T Tomeon

Tlepsite YTOMMIARIA 0 MATHHTHAX ABTCHAAX BOTPEIAIOTCH B ApeBHeHmI
KHTANICKIX KHJHFQX 1 HMEIOT GOee Hen ABYXTHCAYEICTHION AABHOCTS.

B fipessieit Tpewsst  Pie 0 Marmirax mican datec, duneox, TLiarow,
Jlykpewii Kap. M G0 M3BECTHO, 9TO HEKOTODHIE MUHEDATH, OGHADYSKEHHbIE B
paiione Apentiero ropora Marmecis, pacromowenioro » Manoit A, 067azaioT
€0COBHOCTEIO NPUTATHBATECS AV K APYTY, & Tai’Ke IHTATHBATS I YACPAUBATE
HeGOTbIINE KYCOUKH Kereda (pic. 1.1). DT MIHEDATE CTATH HAJHBATH MATHM-
rami.

Ticeseyen, OHaKORS Mt MAFHTHbE CROFCTB B PASHBIX TOUKAX TOBEDXHOCTIS
‘armna. TIORBECITN CTATPHOM WADHK K AWKANOMETPY. TIPHKOCHEMCH MAPHKOM K
MATHMTY, & GATEM IONPOGYeM 0TODBAT ero of MarmmTa (puc. 1.2). Tlo pactaxe-
HHIO TPY/RHHS MOAHO CYAWTS O CHIe IPWTSKCRNS MarNTa. ONMT IOKASHBACT,
IO Y CepeAMHB MATHNTA CHIA IDTAKEHNS, A€HCTEYIOIAR HA IIAD, HAMMEHbIIAR,
¥ KOHIOB — HamGomBmas.

To e caMoe MOHO OORADYAITS ¢ IOMOIbIO HeesHAX OmioK. Tlorpysms
MATHUT B KeleSHHE ONMLIKN U 3ATeM HOTSAB €0, Mbl YBIIHM, UTO OIATKI
«HWIHTAIOTS B B TYCTOM <GOPORB K KOWIAM MATHITA i e IPHCTAIOT K €10
cepeautie (puc. 1.3). YSACTKH, KA KOTOPHIX MATHWTHO® A€HCTBHE IPORBIACTCS CHIb-
Hee Beero, HAIMBAIOT NOMOCAMN, OGHIYHO Y MATITA T5A NOTIOCA, ORI H3 KOTO-
o massisaior ceneprsin (N), & Apyrofi — s (S).

Ecau m070c0R0/i MATHWT DAJDEITH Ha [Be ACTH, TO KAIAR KO HAX CaMA
CTAHOBMTCA MATHWTOM, HMEIMUIM cepepHMt u oKub nOMOCH (DHC. 1.4).
Tpu A@sHellles PA3IeTeRNH NATHUTA TOAYHATCA HOBHE MATHHTH, TOTIOCH KO-
TODBIX GYAYT ODHCRTHDOBAII Tak: e, KAK i Y NEPEOHAUATBHORO MATHTa.

‘Cemepbiii i 10Hb NIOTIOCH MATHNTA HE MOFYT CYUIECTBOBATS OTACABHO APYT
ot apyra.

OmBIT MOKA3IBRET, TO MATHITH! NDHTATHBAIOTCS PASHOMMEHHBIMH NOTOCAMH
PR R S ——

a
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Puc. 1.3

Puc. 1.1 Puc. 1.2 Puc. 1.4

'Halmogemus MATHNTHEIX SBICHI NPHBETH K CODIARMIO KOMTIACA, CHTpaRIe-
10 OrpOMHYIO POk B onI0Xy Bemmkix reorpadseciix orwparia. OcHOBHOH uac-
‘Thi0 9700 MpHGOPA CAY3KHT MarHMTHAR cTpeka. KOHEN CTPeaKi KOMIaCa, YEaIH-
arommii na reorpagueckit cenep, nagsbacTest cenepriiM (N) TOTIOCOM CTPETH,
a npornsononOKHE — HoKHEM (S).

Kycok esleaa Wt CTATH, RaXORAUUTICA BOHIN Mar-

HuTa, HAMATHTHBACTCS, T. €. PHOGPETACT CHOCOBHOCTH
mpuTTIRATS X Cebe eneambe MpeNeTH (HAMATHIHBAHIE
‘masmex). Ta, TB03Ab, NOAHECEMMBI K MATHHTY, HaMAr-
srBaeTes 1 NpHTATMBACT Keesume omunk. Tlocte yia-
ez MATHHTA «GODOZAY Y TBODIA DER€eT, HO MOTHOCTHO
He omnanaer (pic. 1.5). DTO TOBOPHT 0 TOM, WTO HaNATHIr-
THBIIIICA TBOSAD TEPAET SHAUNTEALNYIO HACTD CBOIX Mar-
HIHTHBIX CBOHCTS, HO BCE e OCTACTCS HAMATHHYEHHBIN. O
mpeBpamaeTEs TAKHM 00PAIOM B HCKYCCTBHHBi MATHUT,
Goee c1aGbilf, ten TOT, ¢ IOMOIIBIO KOTOPOTO MPOM3BOAI- Puc. 1.5
ok HamarHRIBARNE.

TIOZ0GHO TOMY KAk dTCKTPIECKoe BIANMOTEHCTSIeE ME/AY SAPAANI OCYIIe-
CTRIRETCS TOCPOACTAOM ICKTDHNECKORD 110;1, MATHITHOE BOAINOACHCTEIE MERzY
HANATTICHIL TeTAH TPOICXOTT TIOCPEACTRON MATHITHOTO 1051, Marmrrrioe moe
MOAHO HpeACTARHTE HANTAAHO. ECTt HAKDLITE NOI0COROH MATHIT THCTOM GYMAFH 11,
HACHUTAD 1A THCT AETESHAIE OTILIKH, OCTOOKHO ero BCTDAXHYTS, T0 OIHTKH DACTOTO-
9KATCH BAOAD USOTHYTHIX i, KAK HOKESAHO Ha puc. 1.6, a.

'BMECTO OMILION MOKHO HCTIOTHIORATS NATHNTHHE CTDeKH (pic. 1.6, 0).

i, 0GPAGYEMEIE HETEIMEIMM ONIIKAMI HIH MATHNTHEINI CTPEKAMI
B MATHNTHOM 107e, HASIBAIOTCS THHMANH MATHHTHOTO TIOT.
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Pue. 1.7

JIHIAM MATHHTHOTO 1075 IPHIHCHBAIOT HATpABICHIe. 32 HAMpaDTemHe M-
HIH TIPHHATO HATpABACHHE, KOTOPO® YKAIHIBACT COBPHB MOI0C MATHWTHO
crpeat (cx. pic. 1.6, 0).
Ha puc. 1.7, @ # 6 M30BPAMERH KAPTHNb MATHHT-
o HBIX 0 ABYX MATHHTOR, OGPAINGHNBIX APYT K APYTY
ORHOWMERHEIMI 1 PASHOMMEHHBINH TIOAIOCANN COOTBET-
ctpenso. Ha pic. 1.7, 6 10KA3HA KAPTUHA MATHHTHORO
nons AYT0OGPRIHOTO MaTHHTA.
I MATHHTHOTO O — SAMKHYTHE KpHBHIC.
Exte B 1595 I. HCCACIOBATEITh MATHHTHEIX ABICHiH
V. TiasGepr waroromin wa GOTbImOro Kycia Hamarmi-
weRHOfi AKeAeaHOfi Py IWap 3 OGHAPYKILT, STO Y Hero,
KaK i y BeMIH, HMElOTCA ABA moTioca. THIB0eDT npex-
om0, 4TO Bemnn — 310 GoTbMIOfH MarmHT.
BGu3s CenepHOro MeoTpaiIecKoro momoca Haxo-
6\ Nun  AHTCR RS MATRMTHMH noTOC, & BOAMaH IORHORO
s\ reorpaduteckoro — cepepuktii MarmuTHE HoTIOC
Puc. 1.8 (prc. 1.8).

San\ 150
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Tposepsre ce6s

1. Uro Taxoe MarmnTHE nomoc? Kax paamMoaeicTsyior MarmmTs:?

2. Uro HAIIBAIOT MMHMANM MATHUTHOTO HO7A?

3. Kax HAUpaBIeHE wHAH MarHTHOMO nonA?

4. Kaxona 0coGeRHOCTS TuHmil MArHHTHOTO MONA?

5. MMeioTest 188 ONMHAKOBSIX CTATLHEIX CTEPIKIE, O U3 KOTOPEIX HAMATHIT-
den. Kak YaHATh, KaKoil Mo HIX HAMATHUYEH, He NOTb3YACH HITIEM, KPOME
caninx crepicaei?




image5.png
*§ 2. B3aMMOpAECTENE TOKOB

Caedyem uenpososams,
e npousaodum au saexmpusecmao
Kawuz-aubo delicmauis na xaznum.

X. dperex
MarsuTabe ABIEHIA UMEIOT CXOACTBO C OTEKTPIYECKIMIL (CM. TabL).
Daexpuiccie wmemut Marse o
Tiva s o7eKTpHTECHIS SAPAIOR: Tisa nomoca sanwma:
nozoarTeTI copepimit
orpuarensi ey

‘Omomenm1ie sapzst oTTaTABAOTCH,
pasHomMerIHe IpiTATIBAIOTCH

OFROMMCHI TIOTIoCAMI NATIITE OTTaT-
KIRAIOTCS, PASHOMEHHLNI TpHTATHBAIOTCS

Drerrpusayis psmON

‘Havarrammasnte e

Hase oG cpoiicTs y atix el IOACKASHBATO YHCHEIM, W10 dTeKT-

DUNECTBO 1 MATHETHIM BIAHMOCBAIANEL.

OAHAKO OBHADYHKHTE CB3E MEAY DICKTPIHYECIMMH 1 MATHHTHBIMH SBTCHUSNI

AO7F0 e yAaBAT0CH. ONBITH NOKSIHIBATIE CIRLVIOLICE.

Marmioe moe ne ACHCTBYeT N HEMOABMIKHBIE JIEKTPHUECKHE APAILL.
Craminieciie 2CKTPRYECKHE GAPTH He ACHCTEYIOT Ha MATHNTHYIO CTPEANY.

Cosidh MEAY QICKTDNECKIMIE H MATHHTHBINI ABTe-
M DTepBe GbUIa YCTAHOBIEHS B ONITAX JATCKOTO
Quauka X. Dperesa 5 1820 r. Dperen saveri, uro mar-
TR CTpE, HAXONAAACA BONMD IPOBONMNKA © 10"
xow, nopopasmbacTes:. TIpw OTK.II0SEHII TOKA CTETKA BO3-
BDAAETCS B RAYATHHOR MONOKCRTe. DTO OIHATACT, <10 TPH
POXOAIEIIN O MPOBOTIMKY DAICKTPIUECKOTO TOKA BOK-
PYr mpoBOmIKA BovMMKaeT MArmHTHOE HOC.

Tiposesen omsir. Tlponyemist weped cepeauy Symar:
HOFO IHCTA, KA KOTOPOM HAXORATOR HCCSHEE OMILIKI,
1pOBoA. CoSRMHHB HPOBOX © HCTOYHHKON TOKA I CIErKa
BCTPAXHYB THCT, MiL OGHAPYXIM, WTO OWWIKN 00Pa3Y-
JOT Ha ANCTe KORUERTpUNeCKie OKpyAHOCTH (pic. 1.9).
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it MarHuTHOO mORA MONCCTIN e

GROTERO MaTRITIILX CTpEAOR 1 Gy

a 6 HbU THCT BOKDYT mpososa. Omu pacmo-

Puc. 1.10 oarcr s onpezeremnow Tope. e

cxOTper 1 THOT Caepxy, To MOKHO Y-

I b 0w, w10 Bce cepepmte Ko crpeor

[ ——

up xox8 acovot crpemsa (puc. 1.10, 8.

— TIpi nepenieiie HANpaBTeRs: ToKa B Ipo-

< BORHNKE A NOTHBOIOAOKHOE CTPEK

oo no-oGopoTa  mx coBepe KoR-

[ ———

crpense (puc. 1.10, ).

(OCHOBBIBAACH HA ITHX ONBITAX, CHOp-
B ——
B ——
'MATHHTHOTO TIOJIS MPAMOJIMHEHHOTO mpo-
Bojusa ¢ ToKow. BuiGeprime 1 saox-
Puc. 1.11 Pue. 1.12 HaHuA M06oe U3 Hux (puc. 1.11, 1.12).

b v Caexonareasio, A MarsmHOro no3a

JTeMIe TWIKEMIUA PYKOSTIOH GYPABNMKA YKAYKET HANPABICHHE THIMI MArHHT-

‘ ECTm BRMmMBATS GYPABUMK 110 HAIPABICHHIO TOKA B IPOBOTMHKE, TO HATIPAR-
Horo noas (npasuro Gypasuuxa).

HNe TOKa, TO NATBIM, OXBATHBAIOINE NDOBOXMHEK, NOKAZYT HANDABICHIC

‘ Ecan ororayruti na 90° Go:bumoii nA7eI MPABOi PYKH HOKATHIBACT HATpABTC-
AN MATITHOFO 1Ot (7pacUAO npasO PYKL).

Crteyionysii Babiii WAL B HGYHOHIM TIDHDOAB MATHATHELX SRR 6511 o~
AN BLAIOIUNCA (BPARIYSCKIDT GUAMKOM A. Anmepow. OH NPEATIOIOKIL, 4TO
eC.1H IPOBONHIK C TOKOM CO3ACT MATHHTHOR LI01e, T. €. NOA06H MATHUTY, TO XA
HPOBOZNIKA © TOKOM JOKHEL BIAUMONEHCTBOBATS IOROGHO A5YM MATHHTAM: IDH-
TATHBATECS WIH OTTATKUBATECS. OIBITH, NOCTABICHHE AMIIOPOM, NOATRRPATTI
ero runoresy. TIPOACMORCTPHDYEM 9Tit OIBITAL.

‘Bosues [5a IPOBOIIKA I, PACTIONIONKMB X TADATICTEHO KA HeGOTBIION pac-
CTOSNMI APYT OT APYTA, NPONYCTHM 1O HirM deKTPHecKii Tok (puc. 1.18).

OmuIT OKA3HBACT, WTO CAM TOKH B 00OMX NPOBONHHKAX MAYT B OTHOM Ha-
pABIEHILI, TO HPOBOAMMIH BIAMMNO MPHTATHBAIOTCS. EC/N TOKM B NPOROAMIKAX
POTHBOIOIOAHO HAIPABICHSL, TO MPOBOAMMKN OTTATKHBAITS.




