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upsMy0 ;, mapainensAyio mpamof a. Tlo yromyTo i
aesme a, L p i a, L g, m0aTomy 10 ZOKaIARHOMY B TIepBOM

cryuae @, L a. Orciofa (1o nepsoi reopeme . 16) cxexy- o
er, uto a L . Teopema xoxasana.

BOCTIOIb3YeNCA IPHIHAKOM NepIeRAMKYIAD-
HOCTH NPAMOH M IIOCKOCTH AJS DEIIEHHS CIAEAYIO-
meii sanauu.

3axaua

JIoKasaTh, 4TO Hepea MOBYIO TOKY MPOCTPAH-
CTBA MPOXOAHT IIOCKOCTS, MePUERAMKYIAPHAA K XAH-
Koii mpaMofi.

Pemenie

OGosmaumy AaHyio mpsMyio GyKBoi d, a npo-
HMBBOTBRYI0 TOUKY NpOCTPARCTBA — OykBoit M. okasmen,
WTO CYNIECTBYET ILI0CKOCTS, NPOXOARIAA uepes Touxy M.
H TepreHAKYIAHAS K NPAMOI a.

TIposezem uepes IPAMYIO @ ABE ILIOCKOCTH
u B rax, o6 M e a (puc. 49)°. B maockoctn o uepes
Touky M nposeieM UPAMYIO P, NepIEHAMKYIADHYIO
K TpsMOI @, A B IIOCKOCTH B 9epes TOUKY Tepeceueus
NPAMBIX p H G TPOBEZeM NDAMYIO g, NEPNeHANKYIAPHYIO
X mpaMOii @. PACCMOTDHM ILIOCKOCTS Y, NPOXOAAMYIO de-
pes mpsmbie p u ¢. TLiocKOCTS ¥ ABAsteTCs MCKOMOI, TAK
KaK NPAMAS @ TePUeMKYADHA K ABYM NepeCeKaloly-
Csl NPAMBIM P M ¢ 3TOi IJIOCKOCTH.

oo
&6

Puc. 48

@B o % O

)

" Ha prcynxe 49 noobpaxen Tot cayuait, Koraa Touxa M He 1exut
Ha pAMOii . OXMAKO UPHBEACHIOC DEWIEHHe 34AATH UPHIOANO
W AR TOFO cyuas, Korza Towka M ARNT HA MPANOH d.
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Iepnenduryaspuocms
npaxeix u naocKocmed
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W 5 TaK, arobs M € a (puc. 49). B miockocTa o uepes
Touky M nposeieM UPAMYIO P, NepIEHAMKYIADHYIO
K TpsMOI @, A B IIOCKOCTH B 9epes TOUKY Tepeceueus
NPAMBIX p H G TPOBEZeM NDAMYIO g, NEPNeHANKYIAPHYIO
X mpaMOii @. PACCMOTDHM ILIOCKOCTS Y, NPOXOAAMYIO de-
pes mpsmbie p u ¢. TLiocKOCTS ¥ ABAsteTCs MCKOMOI, TAK
KaK NPAMAS @ TePUeMKYADHA K ABYM NepeCeKaloly-
Csl NPAMBIM P M ¢ 3TOi IJIOCKOCTH.

oo
&6

" Ha prcynxe 49 noobpaxen Tot cayuait, Koraa Touxa M He 1exut
Ha npamoit a. OAMAKO NPHBEJEHHOE DeUIeHMe Jafawi MPHTOXHO
M ANA TOTO cAYuas, KOTAA Touka M IeRUT HA NPAMON a.

87 gt u naoeroemei

@B o % O

)

Bameuanne

MOHO JOKA3ATS, WTO Y — eNMHCTRGHHAS LIOC-
KOCTS, NPOXOASINAS uepea TouKy M M MepIeHAHKyIAPHAT
k mpsvoii a (sataua 133).

18 Teopema 0 mpsMOii, MePIEHIKYIAPHOIT
K ILIOCKOCTI
Teopema
BRI S S T A A IR
Yepes m06yio TOUKY MPOCTPAHCTRA MPOXOTMT HPAMAS,
MepeNTMKYAAPHA K ARUHOI ILIOCKOCTH, 1 IPHTOM TOTb-
Ko oxma.

¥ Jlokasateascrso
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TlepneHUKYAAPHOCTH MPAMBIX

M IUIOCKOCTel

¥ IUIOCKOCTH

TlepneRAUKYAAPHOCTS MPAMOK

B 672_reomerpi X

15 Tlepnemwnuxyasprsie mpaMbie
B IOCTpARCTEE
Jlse npsMBie B TPOCTPANCTB HASHBAIOTCH e}
MeHMIKYARPHBIMM (BIAMMHO TEPURTMKYIAPHLINT), eCTH
yroa Mesay muMit pasen 90°. [lepIesIMKyIAPHOCTS TpA-
Muix @ # b oosuauaercs Tax: a L b. Ilepnenguxyaspusie
NpAMbIe MOTYT IEPECEKATECA M MOTYT GHITh CKpeNBaIO-
s, Ha picyske 43 NepueHTMKyIApHNe IPAMHE a
i b NEPECOKAIOTCS, A NEPIEHIMKYIADHLE TPANLE a4 ¥ C
cKpeuupaioIuecs. JIOKaXeM JeNMY O MEPIEHTIKYIAPHO-
CTH ABYX MADALIETLHKIX IPAMBIX K TpeTheli IPAMOIL.

Tesua

‘Ecan 01Ha 13 ZBYX NAPAIIETBHEX NPAMBIX TIEPNENTHKYIIPHA K TPETh-
i NPAMOI, TO W APYTAS NPAMAR HEPUENTHKYANPHA K ITOl NPAMOI.

¥ Jloxasateascrso

Tiyers a | bn a L . Jloxaen, uro b L c. He-
pea npomanoxsyI0 TouKy M NPOCTDAHCTEA, He AEHAMYIO
A AGREAIX IPAMBIX, TpoBeAeN npaMsie MA i MC, napar-
Tenvuste cooTserchemmo mpMbM @ i ¢ (pHC. 44). Tax
xax a Le, To ZAMC = 90°,

o yeaosmo b | a, a mo moctpoenmo a | MA,
nootomy b | MA. rax, npamsie b i ¢ NAPATIETbEH COOT-
Bercrsenno mpsmse MA 1 MC, YOI MEAAY KOTOPHMIt
panes 90°. D10 03HAACT, 4TO YTOT MENAY IPAMMNI b 1 ¢
Tascxe panen 90°, 7. e. b L c. Jlesna AoKasana.

16 Ilapauiersibie sELIE, TePICRTIKYIIPHLIE
& maocKoCTH

Onpezeaeme

TIpAMAR HAIHIBACTCA MEPMEMTHKYANPHON K IIOCKOCTH, ECI OHa Tep-
nemkynspHA K M0G0l NPAMOI, Jemameit B ITOj MIAOCKOCTH.

B
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| Auecrion

IlepreHMKYIAPHOCTL NPAMON @ U ILIOCKOCTH 0L
obosnauaercs Tak: @ L .. [oBODAT TaKKe, YTO MIAOCKOCTH O
TepIeHANKYIAPHA K NPAMOH a.

Ecau npsAMas @ NneprneHJUKYJAsApPHA K IJIOCKO-
CTH O, TO OHA NepeceKaeT BTy IJIOCKOCTh. B camom xerne,
ecan 6Bl npAMas a He NepeceKaja IJIOCKOCTh O, TO OHA
uiaM nexana Gul B 9TOM muockocTH, win Gbina 6bl mapai-
JenpHa eit. Ho rorza B miockoeTy of mMesnuch 6bl IpsaMble,
He NEepNeHAMKYJIsAPHbIe K NPAMON @, HAIpUMep NpsAMBIe,
napajiesibHbIe eif, 4TO IPOTHBODEYUT ONpENeJeHUIO Nep-
TNEHAUKYJIAPHOCTH NPSMOK M INJIOCKOCTH. BHAYMT, HpA-
Masi @ TepeceKaeT IJIOCKOCTh (L.

Ha pucynke 45 usobpaskena npsmas a, mep-
NeHAUKYIAPHAA K IUIOCKOCTH O

Oxpysxalomas Hac o6GCTAHOBKA J8eT MHOTO
OPUMEpOB, WTIOCTPUPYIOIIUX NMEPHeHAUKYIAPHOCT P~
Mot u minockocru. Henmokocusimuites renerpadusii cTon6
CTOMT NPAMO, T. €. NEePHeHANKYJAPHO K IJIOCKOCTH 3eM-
au. Tak xe PacrosyoKeHbl KOJIOHHBI 3JaHUA M0 OTHOIIe-
HHIO K IIOCKOCTH ﬂ:ynnauen'm, JIMHUM NepeceyeHnus CTeH
TO OTHOWIEHHMIO K IJIOCKOCTH NOJ& M T. A.

Jlokaxkem [Be TEOPeMBI, B KOTODHIX YCTAHAB-
JIMBAETCHA CBA3L MEXJY NapaJIeJbHOCTBIO NPAMBIX M HX
MepHeHAMKYIAPHOCTEIO K IJIOCKOCTH.

Teopema

| §| reomerpunarana: | @ YueSunk feomery | %/ Atavac yuebus | € 641-feomerpus | B 672 reamerpy % |+ [l

D @
I«

Puc. 45
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Teopema
N ST TINIST An 0 N YT O SRy SIS
Ecau ofHa M3 ABYX MApajebHBIX NMPAMBIX NePHeHIH-
KyJApHA K INIOCKOCTH, TO M pyras NpAMas IeplneHnKy-
JIAPHA K JTOM ILIOCKOCTH.

JlokazaTeabcTBO
PaccMoTpum ABe mapasiesbHbIe OPAMEIE @ U @,
M IJIOCKOCTH O, TAKYI0, 4T0 @ L o Jlokaxem, yron a; L o.

ITIposezem kakyio-HHOYAb IPAMYIO X B ILIOC-
xocru o (puc. 46). Tak kak a L o, 10 a L x. Ilo temme
O NePHeHAMKYJIAPHOCTH ABYX NADAJJIENBHBIX MPAMBIX
K Tperbeit @, L x. Takum 06pasoM, npAMas a, mepHeHgu-
KyJadpHa K J1000if NpAMOM, Jexame#f B MIOCKOCTH O,
T. e. a, L 0. Teopema noxasana.

Jokaxkem 06paTHYIO Teopemy.

Teopema

Ecau nse mpsMble nepneHIMKYJIADHBI K ILIOCKOCTH, TO
OHM NAPaJJIeabHbI.

Iepnendunyaspuocms
NPANMX U nAocKoCmeit

35
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oo
&6

¥ JlokasareascTso

PaccmoTpiM npsMbe @ W b, mePIEHMKYIAD-
HHte k mI0cKoeTH o (pHc. 47, ). Tlokaxenm, uto a | b.

Yepes Kakywo-muGyab TouKy M mpaMoii b npo-
BeeM IPAMYIO by, TAPAILIENBHYI0 IPAMOii a. [0 mpeasay-
meii Teopeme b, L 0. lokasem, uro mpsmas b, cosnasaer
¢ npsmoit b. Tem cambv Gyzer fokasano, uto a | b. ony-
i, wto npsmbte b w by e cosnazaor. Torxa B wiocKocTH B,
coxepiameit npsamsie b 1 by, wepes Touky M mpOXoxAT ase
npAiMbie, NePIeHMKYIAPHEIE K IPAMOL ¢, 110 KOTOPOF ne-
pecekalores: wiockocts o 1 B (puc. 47, 6). Ho o10 Hesos-
MOHO, cIefoBaTensHo, a | b. Teopema nokasama. /-

@B o % O

%)

17 TIpUsHAK mepERTHKYIAPHOCTH TPAMOik

M TLIOCKOCTH

Kak IpOBEpHTS, NePUeRMKYIADHA Ji ARHAAS
npAMas K TAHHOM MIOCKOCTH? DTOT BONDOC MMET HpAKTH-
“eckoe aHAUCRIE, RANDHMED, IDH YCTAHOBKE MANT, KOJOHH
Spamuit W T. A., KOTODbIe HYAHO NOCTABTE DAMO, T. €.
TepeHAKYISPHO K TOH IIOCKOCTH, KA KOTODYIO OHM CTa-
BATCH. OKAIBIBACTCA, WTO JUIS STONO HET HAZODHOCT IOBe-
DATH NEPUEHAMKYIAPHOCTS N0 OTHOWIEHHIO K JI06OH mps-
Moff, Kak O TOM TOBOPHTCS B OUDJCICHIH, & AOCTATONHO
NDOBEPUTS MePEHHKYIAPHOCTS JHITh K ABYM [1DECEKAI0-  Puc. 47
INMCA TPSIMBIM, JIOKAIAM B IIOCKOCTH. DTO BHITEKAET U3
CtexyIOMmeit TeOPeMb, BHAKAIOIIEH IPHIHAK TIEPIRTIKY-
APHOCTI UPAMOI M TIOCKOCTH.

Teopema
TNTDNET IO T T R SR A A AR TSI
Ecau npsiMas nepHemIMKy.IAPHA K ABYM TlepeceKalouym- .

(>3]
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INAK IPOBEPHTH, TIEPUER MKy IAPHA JTH AGHHAA ;

npAMaZ K XAHKOM MIOCKOCTH? DTOT BOIPOC MMEST IPAKTH-

HecKoe JHAUCHME, HANDHMED, i YCTAHOBKE MANT, KOJIOHE

pamuit W T. A, KOTODhIe HYAHO NOCTABMTE NDAMO, T. €.

NepeHAUKYIAPHO K TOf MIOCKOCTH, HA KOTOPYIO OHM CTA-

BaTest. OKAIBIBACTCS, STO IS ITOTO HeT HAAOGHOCTH NPOBe-

DATH NEPUeHAMKYIAPHOCTS N0 OTHOMIEHMIO K JI106OH mps-

Moff, Kak O TOM TOBOPHTCS B OUDJCICHIH, & AOCTATONHO ]

NDOBEPUTS MePEHHKYIAPHOCTS JHITh K ABYM [1DECEKAI0-  Puc. 47

INMCA TPSIMBIM, JIOKAIAM B IIOCKOCTH. DTO BHITEKAET U3

CtexyIOMmeit TeOPeMb, BHAKAIOIIEH IPHIHAK TIEPIRTIKY-

APHOCTI UPAMOI M TIOCKOCTH.

oo
&6

Teopema

T T T A A T S T A
Ecam mpsiMas nepuemHKYIAPHA K BYM TePeCeKalouyM-
51 IPAMBIM, JIEKAUMM B ILIOCKOCTH, TO OHA TePHEH/THKY-
ASPHA K 9TOM IIOCKOCTH.

@B o % O

Jlokazatenserso

PaccMoTpIHM NPAMYIO @, KOTOpAs NepHeHAH-
KYAAPHA K TPAMBIM P W ¢, A@HKAIM B IIOCKOCTH (L W e~
pecexalommmes B Touke O (pic. 48, a). Jlokaxen, 9T
a L 0. JLst 9T0T0 HYKHO AOKATATS, STO IPAMAS @ TEPIeH-
MKYAAPHA K TPOMIROABHON MPAMOf M IIOCKOCTH CL.

Paccmotpuy  cuauata cayuai, KOria mps-
Man @ mpoxoauT uepea Touxy O (puc. 48, 0). Hposezem
wepea Touxy O npsMyio I, TapaIeTbRYI0 IpAMOi m (ecn
npAMas m TPOXOAMT uepes Touxy O, TO B Kauectse | BOSb-
Mem camy mpaMyio m). OTMerHM Ha mpaMoii a TOUKH A
u B max, urobu Touka O Ghita cepemumoi otpeska AB,
H IPOBEAEM B ILIOCKOCTIE O IPAMYIO, IEPECEKAIONIYI0 TP~

]

86 T,
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10 O

Mste p, ¢ u | cootsercTaenno B Touax P, @ u L. Byxem
CUNTAT 15 OIPENE/CHHOCTH, HTO TOUKA @ JKNT MEKIY
roukamm P u L (puc. 48, 0).

Tax Kax MpAMBIC p U g — CepEAMHHBIE mep-
nemaukyasps K otpeaky AB, to AP =BP u AQ = BQ.
Crexosarensio, A APQ = ABPQ o pem croporam. Ilo-
atomy ZAPQ = ZBPQ.

Cpasnim Tpeyrombumuiu APL u BPL. Oun pasis!
1O ABYM CTOPORAM W yray Mexay miu (AP = BP, PL — 06-
mas cropora, ZAPL = ZBPL), nootomy AL = BL. Ho oto
ognavaer, 4ro TpeyrombHink ABL PaBROGRAPERHbLI 1 €ro Me-
ana LO smsiercs hicoroit, 7. e. | L a. Tax kax [ | mul L a, 10
m L a (0 eMMe 0 TIepIeR MKy IAPROCTH ABYX NAPALIETBHbIX
TPAMBIX K TpeTbeif). HTax, NPAMAS @ NepHeHAnKyIAPHA K Jo-
60it mpsoii m miockoeTH 0, 7. €. a L 0.

PaccwoTpim Telteph cayuaii, Koraa npaMas @
He mpoxozut uepes Touxy O. IpomexeM uepes T0uKy O
npAMYyIo a,, mapaiTeTsEyI0 MpAMOi a. Io ymomamyToii
nexme @, L p w a, L g, I09TOMY 110 XOKAIAHKOMY B TIepBOM
cayuae a, L a. Otcioza (mo mepsoii Teopene 1. 16) ceny-
er, uto a L . Teopema xoxasana.

BOCTIOIb3YeNCA IPHIHAKOM NepIeRAMKYIAD-
HOCTH npAMOfi M NJIOCKOCTH AJNS DPEIIEHHS CAeAYIO-
meii sanauu.

Bamaua

JIoKasaTh, 4TO Hepea MOBYIO TOKY MPOCTPAH-
CTBA MPOXOAHT IIOCKOCTS, MePUERAMKYIAPHAA K XAH-
Koii mpaMofi.

Pemenie

OGosmaumy AaHyio mpsMyio GyKBoi d, a npo-
HMBBOTBRYI0 TOUKY NpOCTPARCTBA — OykBoit M. okasmen,
TO CYNIECTBYET IUI0CKOCTs, POXOARIIAA uepes Touky M
H TepreHAKYIAHAS K NPAMOI a.

TIposezies uepes IPAMYI0 a ABe TIOCKOCTH 0
u B rax, o6 M e a (puc. 49)°. B maockoctn o uepes
Touky M npoBeieM UPAMYIO p, NepNEHAWKYADHYIO
K TpsMOI @, A B IIOCKOCTH B 9epes TOUKY Tepeceueus

o

P e
I«




