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PASJEN
[AHUMETPHA

TlnpRuMeTpHA PACCMATDHBAET CBPONCTBA reOMETPHICCKAX
duryp, B IINTOCKOCTA. 910 Takme ¢mrypsr,
KeK OTPe3OX, TPeYTONLHHMK, MEBOTOYIOJALHHMK, OKPYKHOCTE M
fip. B npomecce manoaenus marepHaia Gyayr npHBOAMTHCA
AKCHOMB, & TAXKIKE TEODEME M MX AOKASATENLITBA,

Axcuomoii BazsIBaeTea GecCOOPHEOE YTBEIUKCHHS, HE TPO-
Syiomee ¥ He HMEIOImee KOKASATEABCTD.

Teopemoii HASEIBACTCA YTBED:KHAEHTE, npasnmaoc'rs X0-
TOPOTQ YCTAEABAMBAETCH NYTEM JOTHMYeCKAX DPaCcCY:AcHMIL.
DT pacCYEAeHHSA HASLIBAIOTCA JOKAIGMERLCMBOM NEOPeMbL,




Mmasa 1 -

TOYKM, NMPAMBIE, OTPE3KM

Touxka u npaman

TouKa B OPAMAA ABISIOTCE OCHOBHLINH I'COMETDHUCCKH-
Mu PArypaMy ILIAHAMETDHH.

Tourp Ha YepTeRAX COOSHAYAIOTCH OPCIHACHEIMK J:a-mn,
cxkaME Oyxsamu: A, B, C, Da . 5. (puc. 1).

<

Puc. 1

IIpamite npeacrapamor coboit MPAMEE JIEANH, He HMe-
IoUHe HATAJNA HIE Kounud. Ha uepresxax ¢ moMomsio naHeil-
Ky nsofpanaerca vacrs upaMoi, IIpamiie, Kak npaprno, obo-
BHAUANIOTCA CTPOIHLIMY AaTHHCKIME Syxeamm: a, b, e, daT. o

CuoiicTaa npsMb( ¥ TOUEK
1. Touxsn MOryr ae:xaTr Ha OpPAMOA HIH He JeRATH HA
mefi. Ha prcyHKe 2 Touxa A He QNeXHT Ha UPAMOR 4, & TOURH
B, Cn D saxogaTcda ra npamod.
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2. Hepea mobrie ABe TOUKH MOXHO IPOBECTH IpAMYIO, B
TOALKO OXRBY (pHC. 38).

A B

Puc. 3
970 SEATHT, YTO Wepes TUIKKE A ¥ B Hennan npoBecTH ABE
He COBNARANITHE APYT ¢ APYTOM IPSMEIe,
Ecny Ha MpaMoil JeXAT TOUKH, e¢ MoxH0o 0003HAYMTDH
STUMH TOUKAME (Hanpumep, mpamas AB).
Hmmmwmpmmmnmwﬁ-mﬁypmw‘(pm.ﬁ.

a A4

b Puc. 4

O7cionn MOXKHO RLIBECTH M 00pATHOE YTBEDMKACHME: C/
TPAMEIS WMET OfIIYIO TOTKY, JHAYUT, OHE Depecerawres. lpa
BTOM HEPECCRRIOITNECH NPAMEE He MOT'YT AMeTh Sosee 1 1ouky
nepecedennd. Econ On npaMile mMean xora Gu1 2 ofingre Tou-
KH, TO HOXYIRAOCH GHI, 970 Yepes 9TH TOUKH TPOXOAAT 2 pas-
HEI8 NPAMELE, A T0 HEBOSMOJKHO, IIOTOMY ITO, KAK 6uLN0 cka-
38HO BHIOIe, wepes 2 TOUKH MOSKHO NPOBECTH TOJLKO OXHY UpH-
myio. Taxry ofipazoM, MOXKHO CABNRTE CHEAYIOIML HLIBOX:

1) pre pasamumie UpAMEle 460 He TepeceralOTCH, JAGD
HepeceRAIOTCH TONBKO B ONHON TOTKE;

2} ecnv B npamoll AemaT 3 TOUKRA, TOALKO ORHA W3 HAX
AIKAT MEKTY NEYMA APYTHMHA.

8. Mwbaa mpaman pasbEBaeT MAOCKOCTH HA ARe HOAVILIOC-
rocty (pue. 5).



Paagen . Finamsserpus

Monynpsamas {nyu), ee csoicrsa

Ecan Ba mpaumoli @ NOCTABHThE TOURY A, OHA DasgeanT
OpAMYIO HA gBe noaynpaMex. UX Taxme HagkBAKT YoM,
Touxa A asasercs nayaaraol Touxofl ayua. Jiyus ofosEada-
10T CTPOTHEMHE AATHHECKHMA SyxBamu (HanpumMeD, m, i) L
NPORMCHEIMA JATHHCKAME OGVKBAMM, meDBad M3 KOTOPDHX —
HadaAJbHAS TOYKA JIy9a, 8 BTOpas — molas gpyras TOUKA,
NpRHASICIRAIAA 9ToR noaynpamoit (pHe. 6).

m

—n L a_
A a
Puc. 6

Hoaynpameie, nesxamme HA ORBCH DpaAMOil, Ha3HBaWTCH
donoxnumensrpimy. Touxy, TpUHAANEXAMAS KONOXHUTENS-
HEIM TOAYDDAMEM, JeXEAT TI0 PA3HHE CTOPOHE OT HANATRHON
rouxd. Touxy ozmoft moxympamoll gesar no ogEy CTOPOBY OT
EAa9aiLHOK TOUWKH. T

Orpesok-

. Ompesxom HASLIBAETCA WACTH OpPAMOIf, PACTIONOXEHHAS -
MEXRAY ABYMS TOUKAMH, ALXKALIINMA BA oTof npaMoi. Hannle
TOUXM HASHBAIOTCH XOHuAMU ompesxa. Orpesox ofoaHaqneT-
C# OO HA3BAERAM ToIeK. Hanpumep, orpedox AB (puc. 7).

B
M
Puc. 7

Ecan Memay Touxamu A i B Ba opaMofi nemer Touka C,
CYHTAETCH, WTO OHA OPUHAJJICIRHT OTPL3KY AB {pmc. 8).
L]
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A C B

Puc. 8

Orpeaxy AB fipusagnesxar rouxn A 1 B, a ran:xe sce Tou-
KB OpaMoil, PACIONOMEHELIE MeXKAy FHUMH,
CeoiicTea oypeskor
1. Ecim npAMas G AeART ILROCKOCTD HA JBe MOAYILIOCKO-
OTH, IPH PTOM KOHIH OTDEsKA JeXKAT B OfHON M3 noayuioe-
RoctTelt, STO SHAYWT, YTO OTPe3OK HE MePSCeKAESTCH C NPSMO.
HapncnyeQmarpeaonAB
Ecnnmmmpmamomcanpmmnonym
KOCTAX, 3TO SHAMMT, WTO OTYPASOK MepecexaeTes ¢ mpamoif,
Ha pucyrxe 9 ato orpesoxk XY,

Puc. 9

Paccroanme MexAy KOHIOAMHT OTPe3KA HASHBAGTCH Ero
daunott,

3. ¥ xamgoro orpeska eCTh ANMEa, SoALMAa BEyad. Jho-
Hax TOUKA OTDeIKA AENHT ero HA T4CTH.

4. JUimsta oTpesKa PaBHA TAKIKE CYMMe JIFH BCeX dacredt,
HA KOTOpHe OH pasint moboit Touxoft, npaEAZAeXKamied OT-
peaxy. Cepedunoii ompesxo RA3SHBASTCA TOYKA, ASJLAMAN OT-
pesoK Ha 2 pSBHHX OTPEaKa.

5. Ha ayge or ero HadansHEOf TOUKH MOMKHO OTHOMKHTS
TOALKO OXUH OTPed0X aManuol AnmEE. [ns rore urobu on-
peAenuTs, PABHL! OTPESKH MJH HeT, HX HARO HANOEHTH ADYT
Ha Apyrd. Ecoy oTpesky HOJNROCTBI0 COBMECTATCHA, SHAYMT,
OHH PABHEI,



[nasa 2
YNl

Yezom Bassinaercs GHTypa, 0ODAROBAHHAA ABYMS LOXY-
NPAMEIME, ACXOASIMMHA M3 oftoll obmedt vounm. ara-rqqna
massmaercs eepiunol y2aa. Illoxynpameie, ofpasyromme yrou,
HASHIBAIOTCA ¢moponaxt yzaa (puc. 10).

B

Yron, ofipasopanusiit JONOAENTEILERNMHE TONYIDAMBIMNK,
BASLIBARTCH paseepnymuin (puc, 11),

A x B
Puc. 11

Cnoso syroas oficsEauaior +2». Ero MOmXEO HA3BATE CO-
OTBETCTBERHO BepminHe PA wiu mo BepiunHe 8 AEYM TOUKAM,
oprEARAERAIMM Kaxaofl norynpasoll PBAC, a Taxkke mo
HASBAHMI) NOsynpaMerx: Pab.

Jhioboli yron mnMeeT BAYTPEHHION YACTH H BHEIIHIIO.

Hz peplnpHLl yraa ModeT BLIXOSHTE Jyd, OTAMYHELIR OF
ero cropos. EcAn OB npu 3ToM NepecexaeT OTPe30K, COSTHRS-
Jonrmil CTOPOHE! YIia, Th CYHTAETCH, ITO AYY TPOXOAUT BHYTPH

15



YT MEMRAY OT0 CPopoEaMy. B PasBepHYTON Yrae Bce Ay,
OTIHMHELIE OT €O CTOPOH, OPOXOZAT MEAXY CTORORSMI YTJ8.

Hsmeperne yrnoe

,. Jiyd4, IPOXOARIIMIl MeAAY CTOPOHAME YIiia, ACHMT YIOM
Ha 2 yraa.

¥rasl EsMepawrT B rpagycak. PaspepayTuiit yroa pases
180°. Bepro & ofparmoce: 1° parem 1/180 gac™n passepHyTO-
1o yria.

TpaxycEag Mepa Yria IIOK83BIBAET, CHOJILKO PAS YTOX,
paemsLt 1°, MoRer YANOMATLCA B AAHHOM Yrie. Ykmom
YA eCTh CEOA FPRAYCHAS Mepa.

Ecnu yron pasgenes JyIAMHE HA HeCKOJABKO YIHIOR, TO €0
TPARYCHAS MepPA DABHA CYMME I'DAZYCHBIX MED BCEX ¥riOB, Ha
KOTOpEIe OH pastuT.

1° nexmred BA 80 MmEYT, KOTOPHE OOCBEAYAIOTCH SHAKOM
«». 1 MumyTa gemuTes Ha 60 cexynm, KoTophle 0bo3HAMAITCS
apaxom «”», Hanpusep, TpaxycEag Mepa yraa pasza 30°40°20”,

Or Jnoforoe Ayga MOKEO OTIOKHATS B 32KAHAYI0 IONYIIOC-
KOCTB TONBEO OQWH YTOH ¢ ONpefeaeHEON rpagycHofl Mepod,
KoTopasd Memnmre 180°.

¥Yron, una rpaiycEas Mepa pas=a 90°, masnsaerca nps-
Mbix (pac. 12a).

Vron, usa rpagycHas Mepa Menbme 90°, Haampaerca oc-
mpoim (prc. 126). ’

¥Yrox, uedA rpagycEas Mepa Gonsme 90°, HaspEaeTCH My~
nun (puc. 12a).

16



CpasHenne yrnos !

Jns cpasHenna ABYX YPAOS HAAO HANOKETE MX APYT® HA HpY-
ra TaxkuM o6pasoM, TTOSE CTOPORA OREOIO YTAA CORTANA CO CTO-
pomoit apyrorc yraa. Bropile CTODOEE! YTAIOB HMY)KHO PasMec-
TATL 0 OARY CTOPORY OT COBMEIEHERIX ¢TopoH. Eean sropsie
CTOPOHE YIVIOB TOME COBMECTATCH, SHATIMT, VIAH paREN. Ecmm
HeT, TO yrojl, KOTOpEnt GyneT COCTRBASTH QACTh APYTOTO YTAA,
ABNIASTCA MEELUINN, & ADYIO# YTON — COOTHETCTBERRO GOMLIINM.

Tax, a06oit BepassepHEYTHIE YIrON SBIAETCS YACTHIO Das-
BepHYTOTO, & GHAYHT, MeELMINM U0 pasMepy. Cnpaseaanso
SyzeT TAKYKE H TO, UTO BCe PASBEPHYTHE YT/ PABHE.

Buccexmpiicoii y2aa BaskEBACTCA JIVS, NCXONADHANA U3 Bep-
IINKEI YIia, TPOXONAINAN MeKEY €ro CTOCPOHAMEA H Jexsairit
yron Ha 2 paBHule vacra (puc. 13). .

b

Puc. 13

CmexcHble yraui

CMexcrotMu HASLIBAIOTCA YIMN, KOTOPHE HMET OZHY
ofmy®o CTOPOHY, 4 ABe APYTHE SBASIOTCH RONONEUTeALHEIMH
noaynpaMieiMu (pac. 14).

b




leometpua 30 24 vaca

Teopema: cymMa CMeKERIX yTJIOB paBHa 180°,

Hano:

Zabn La,b — cMexHES YIABL

Hoxasamb:

Zab + Lap ~ 180",

Hoxasameavcmao:

Za,a, — passepuytsiil, lloaynpamas b npoxoxur Mexay
CTOPOHAMA 4, 1 &, PasBepHyTOTe yTaA, pastnsed ero ma 2 yria.
HMx cymma paBEA PasBepHYTOMY Yray, T.e. 180°

TeopeMa foKA3AHA,

CropaBejINBO TaRmxe YIREDIKACHHE: ¥ EBYX PABHEX VIJIOB
CMOXHBIE ¢ HUMH YIJM TOXKEe PABHEL.

Beprukansiuie yrns

BepmuxaavHbimii HASKHBAIOTCA YIABI, ecilt ofe CTOPOER
OAHOTO YTII& ABARTCA HPOAOJLKEHHEM CTOPOH APYTOTo yraa
{pnc. 18).

Puc. 15

TeopeMma: BeprEKanbEbRle YIJIEI DABHH.

Hdano:

Z1u £3 — pepTHRANBHEIE.

Horaszamp:

Z1= /3.

Horxazamenvemeo:

Z4 cmexes ¢ Z3 K ¢ 1. CoTIIacHO TeOpeMe 0 CMEeMHKIX
yruax £3 u £1 ponomaawr 24 po 180°, a smaunT, no rpagyc-
Hoft Mepe 3TH yraw paBBEH, T. €. £1 = /3.

TeopeMa ZOKA3AHA.

18



Pazgen |. Mnaierpus

Yrne), oTAOXeHHHe B OQHY NONYMAOCKOCTb

Teopema: ecim OT NAEHOE DOAYUPAMOR OTAOMHTE B OXHY
OONYTIAOCCKOCTE ABA YIAR, TO CTOPOHA MEHBOIETO Yrila, OTAR:-
HAR OT AREHOH mMOAYyNpAMoM, DPOXOAMT MEXRY CTOPOHAMA
Goapmero yraa (pue. 16).

Puc. 16

Haxno:

Zab n Zac — oTACXHEHH B OAHY NOTYILIOCKOCTD;

Zae < Zab.

Hoxazamy:

JAYVY ¢ MPOXOAHT MeXAy cTopoHamMu ab,

Hoxazamervemeo:

Ilyete @, — monympamas, ROHOJHHTEABHAR K JIydy 4.
ITocTaBnM Ha Ayde ¢ TOUKY A, Ra xyde a, Touky C, Ha ayge b
roury B, 1 coeguanM mx. IToayunm rpeyronsanx ABC.

Iipamada, 4acTHI0 koTopoll saNMgercAa Ayw ¢, OepeceKaer
cropory AC rpeyroasmmra ABC. CnemopaTensHo, ona mepe-
CexpeT emme OAHY CTOPORY TpeyroabEmka BA wmm BC, Bro
nepeceyeHNEe NPOBOXATCH JYHUOM ¢, T. K. OH HAXOZUTCA B OPY-
TOH mOMYILIOCKOCTH.

Ecan ayu ¢ nepecekaer cTopony B4, 1o oH Roames npo-
XOAHTE MY CPOPOHAMA Zab, a ecau cTopory BC, 7o ayu
OpOXONMT MEKAY CTOPOHAMH La b.

Zac < Zab, IOSTOMY COrMaCHC CEONCTBY CMEXHEEIX VIJIOB
Zab < ZLa,c. Orc1082 BEAHO, ITO JIYY ¢ HE MOXKET IDOXOANTE
MexRgy cropoRaMM £a.b. MoxHO CAenars BRIBOZ, UTO Ay €
OpOXOAUT MeXAY CTOPOEAMHA Lab.

TeopeMa OOKA3AHEA.



Maea 3
EPFIEHJJ.I/IKVJ'IHPHBIE [TPAMBIE

Hepneuﬂuxy.upmwmamammnqpme, ¥OTOpHIe OpR
nepecenernn o6pasyoT mpaMiue yrakl (prc. 17).

-
L

Puc. 17

Ecyrit ipm ziepeceveRMy ABY% NpAMEIX ofpasyeTcs X0Th OAUR
TpAMOR YroX, ocTAHHES TP yraa Toxe OyAyT IPAMEIMH. )
. ns obosaaqeHHd HSPIEHFMKY AAPHOCTH HPAMEIX HCIIOAL-
syior 388K ¢+Ll», Hanpmmep, ABLCD nam alb.

Teopema: Tepez KaXKAYO TOUKY UpAMoli MOKHO IPOBECTH
HepUeHAUKYAAPHYIO € BPAMYIO, ¥ TOAbKO OAHY.

Jlano;

npaMan a;

T. A Ha OpAMOR a.

Hoxasamu:

CyImecTEByeT npaMag blae u b — exuncrseEnaAs.

20



. Poanan L. Tiaanserpin

Hoxazameavemeo:

Touxa A HaxoAXTCA HA OpIMO @ H ABNAETCA HAYAILHOH
Touxo#t snyua a,. IlocTpomm or orofi Touxn ayu b,, obpasy-
sompli ¢ JydoM g, yroa, pasmeit 90°, Ilpamaa b, gacTeio xoro-
poii aensAeTca ay4q b, OKAKeTCH NEPUCHANKYAAPHOH NpamMoi a.

Ecan gomycrurs, YT0 CYINECTBYET emle NpAMAS £, Nep-
NeHAUKYAAPRas npaMoll ¢ u mpoxogaman depes T. 4, TO
mcl,nemnmﬁmﬂoﬁmoﬁamgamﬁcanomoﬁ
TOAYIAOCKOCTH € AYHOM b,, Gynmer oBpasosiirars ¢ mpaMolt a
meprnesaukyaap. B pesyabrare nonyunrea 2 yrias, OTEOMeH-
HHIX B OAHON DOAYMIOCKOCTH, OT OAHOTC JY4A LOOK YIJIOM
90°. Ho 9T0 HepoaMOKEO. B ofry NOAYILIGCKOCTE MOMEO OT-
JOXHTE TONRKO OZWH yroja, pasgmid 90°. CaemoraTtearso,
Jepe3 TOUKY A HA OpAMON & MOXHO HPOBECTH TOJLKO om
OpAMYI0, HePueHANKYARPHYI0 eif.

TeopeMa AoKa3aHA., -

* [Tepnenduxynrapom X npamoli BA3bIBAETCH OTPE30K, Je-
sammnit Ha npaMoll, DepneRARKyAapROi AaREOll, 4 HX TOIKA
mepecedYeHHA COROARAET ¢ KOHIOM OTpesKa (pac. 18).

B

w

a A

Puc. 18 -

KoHer orpeaka, nexanmuit Ha mepueRmRKyAAPHEOR mps-
MO, HASHIBACTCH OCHOSOHLEN NEPNEHIUKYARDA.

Teopema: ¥z ToIKA, He NPARARASKAINEN PAMON, Mom-
HO OPOBECTH NepueHANKYAAP K #rolt mpaMofl, # DpATOM TONXE-
KO ORUE. '

21



Teomerpus 3a 24 vaca

Hano:

upaMas ¢ (puc. 19a);

7. B — He aexamiaa ma npsamoit a;

7. A — HpuUEAxneAcAT HpaMolt a.

Hoxazamy:

TonEKo ABla.

Hoxasameavemao:

Jloxaxen, T10 HS TOYKH A MOXHO OPOBECTH IRDIeHAHEKY-
aap 'k opawok 6. ina sroro mocrarEM Touky C Ha NpaMoit a.
Ornosicas or Touxu C yroa 1 1 2 (pac. 190).

t
B

a B (1)
a A al3A
024

- Pue, 19

IIpwaem £1 pomwen Grith pasen Z2. OTMerM BA CTOPO-
Hax Gonsmioro yraa rouxku B u B, vax are CB = CB,. Coexn-
muM B m B, ¢ Touxoii A. Hanomems yrox B,CA 5a £BCA: CB,
cosuager c CB, & B A cosnaner ¢ BA. Iloaywum, uTo £38 pasen
Z4, HO NOCKORLKY Z8 m L4 cMemxmnie, 10 28 + Z4 = 180°,
SpavHT £3 = £4 = 90°, T, e. AB — ncroMuiit HepHeHARKYAID.

HJoxamesm eANHCTREHHOCTE AB: nycTh CymecTEBYeT ABa
nepmeEAuKynapa AB u AB, X mpsinoil g, 1. e. Yepes TOURY 4,
JeEamMyI0 HA FAHHOI npaMof MpoXOAHT ABe NpAMEe Hmepe-
NeHAMKYAAPHESe NpaMofl @, YT0 HeBOSMOMHO II0 ZOKASARROMH
paHee TeopeMe.

3maunt nepueRTuKyAHpH AB u AB, coBOazyT, T. €. Iep-
meHIHKYaAp AB — eawmcreennti. TeopeMa goKAsaHA.



nasa 4

NAPAIENBHBIE MPAMBIE

ITapaarexvioiay HSIKIBAIOTCA OPAMBIE, KOTOPME HATAS
He NepecexawTes (pue, 20).

b

a
Puc. 20

Tlspanneasstie Upsmuie obosHauaioTea 3EakoM +||». Ha-
opumep, & || b mm AB || CD. 910 snaqur, rro NPAMAS @ napan-
neauEa DpaMoit b, ppasas AB napasnensEa mpamoit CD,

JiBa oTpeaxa HASHBAIOTCA RAPARACALHMMU Jpys dpyzy,
¢COM OHM UPHHARRENAT ABYM DAPALTENBNHM DpamsiM. To
e MOCEHO CKASATH W O UAPAILNEARHOCTH OTDEsKA B upaMol,
HBYX ayudedi, Ayda m mpaMol, orpeska K Jyga.

OcHosHoe CBOACTBO ROPAARENbHLIX NPAMEIX

*lepes TOTKY, He NPHEALICKAMYIO KAREOR IPAMOH, MOX-
HO TPOBECTH TONBKO OAHY OPAMYIO, MAPAMIeALHYIO 3aZAHROM,



Foomerpm 30 24 vacn

Flepesi- APHIROK RAPUANSNLHOCTH NPAMBIX

Teopesi: ABe UPAMLE, DADAANCALHEIE Tpernelt, napas-
Aexsant KPYT mrry ”

Hero:

ale

bje.

Joxasame: .

afb.

,Hmaamuwmo.

meamWWb@m 21).

14

L

b

\M

e
Puc, 21

CrneposaTensHO, OHE JOUIKHE! Mepecedscs B HexoTopok
vouxe M. Ilomyaaerce, IT0 Uepe3 8Ty TOYEY UPOXOZAT ARG

. OpaAMuie, NaparneAsHbie HPAMOE ¢, IT0 HODOZMOMAO IO ON-

pemexmoocmoromﬁcmnapmemzxnpam
Teopenamaaaxa.

Csxymug_ wtpr e e . o
Hmwnmmmmm HASHBAOT-
ca cexywed. {pac. 22). .




Posaen L Misowssepai

B zanmom cAywae 910 TPAMAK ¢, KOTODAS TepicexaeT IDA-
Mue ¢ B 5. Irq ofozmanpercs Tax: & M ¢ 1 e n b Tpw srou
OSPAIYIOTCH YT, HMEIHe CHensATLENe HaIsauus,

Lim £8, L2H /4 BARRAIOICH GHYMPENKUMY OGHOCTRO-
PORNUML,

Z1m Z4, 2n£31:mmsuymp¢muxuwcmn-
acaugunmn.

Teopena: ecxH NpAMAA MOPECEKALT OANY HS ABYX DADAT-
JREeRLEKX ODPAMELX, TO OHA NEPECEKAST B APYTYI.

Jono:
a || b (pme. 23);
c
a_ [/
- /u
b
7
. Puc. 23
cenase. M.
Hoxasamb:
enb.
Hoxazamesscmso:

Hymcnenepemﬂb.mmmmm cIIb 910 gma-
auT, w10 Yepes 7. M npoxoasT mpaMLe @ ¥ ¢, B 06e OHN
napaaneasest b, Ho 970 HeBOGMOMHD, NOCKOILRY TePES TOT-
KY; RéT0KAMys BE saunol npaeodl, WoNCHS. IPOBECTH 1O~
XO OIHY IPAMYI0, DADALRCNBEYI JAHROE. 3meyar, ¢ M b.

Teopema goxasaxs.

o~

Bropos nprakdk nopannensHOCTH npambix
SHYTDEHNMS NARDPECT JRMKAINNE YA DARNM, TO NPAMNSIS ITA-
PALRSALHEL. : :

5
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Hdano:

npamee g 1 b;

CEXYIIad C;

Ll= /2,

Hoxaaamy:

albd.

Hoxazamenvemao;

Ecum £1= £2= 90°, npamMue ¢ B b NepIeEIUKYAAPEL
cexymedi ¢, a 3RaYAT, OHY TAPAANENLHL ADYT ADYTY.

TIyers L1~ £2 # 90°. Paagenmu orpeack 4B Ha 2 pap-
Hele wacTi ¢ 7. CnocepeguHe. epes sTY TOUKY HpOBEAeM
nepoeaarryaap CM x npamoit g. Ha npamolt & oracxam
otpesox BN, paruriit AM, mocxe 9ero CoOSAMHHUM OTPESKOM
Touxe C n B (puc. 24).

\ N b

AN

3

c

. 4
a 6y A4
.I M c\

Puc. 24

Obpasosangnie rpeyroasEkR AMC B BNC pasani mo mep-
BOMY NPHSEARY PABGHCTBA TPEYTOJMBEMKOB {I0 ABYM CTOPO-
HaM ¥ YIIY Mexay HuMu). Ha paseRcTBA TPOYIOALHEKOR Cl6-
ayer, uTo Z3 = L4, /8= /6, a sraumT, TOuKr M, C, N ne-
AT Ha ofRoft mpamolt, & £5 = £6 = 90°. Taxum ofpasom,
TPANHE.¢ B b napaanensas ZXpyr ApYry.

TeopeMa JOKASAHE.
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Poyten L. Mcssaverpin

OGparnag TeopeMa: CIA jABe NPAMEE TApaANedsHEL, TO
IPH MepecedeHMHM MX CeKymell BHYTDeHHHe HAKDeCT JeXKa-
) mHEe YIAE GyayT paREH.

Harno:
a|b;
AB — cexymaa (puc. 25).
’ D
7
[
X Puc. 25
Hoxaszamy: |
£l = /L2,
Horxaszamensemao:

IIyers Z1# £2. OQrnoxwum or npamoit ¢ ZBAD = Z2,
npH sroM LBAD B /2 — Baxpect NemAIIKe ODH Hepecede-
unuE npasux b 1 AD cexymeit AB. ockonsky £LBAD = £2,
cunexosavensno, AD | b. onyennn xre napannensmsie Ops-
ME8, IPOXOAAINES depe3 TOUKY A, & 9T0 HeBOSMOMKHO. 3Ha~
auT, OpeAnOAoXKeRNe, IT0 L1 # £2, HeBepHO, CreAoBaTENL-
Bo, Z1= Z2. )

Teopema AOKABHHA.

Tpetus npusHak napannenbHOCTH NPAMBIX

¥ra 1n 2,3u4, 56, Tx 8 (puc. 26), o6pasyomuecs
IpH NEpecedYeRNy ARYX NPAMBIX CeKymedl, HeILIBAOTCA €O
OMBEMCMEEHKbLMY: J2RaMYU.

27
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Pwc. 26

TeopeMma: ecAn IPH NepeceYeHEUR ABYX APAMEIX cexymed

COOTESTCTREHEEE YTHE PABHHL, T0 UPAMbEC OADANISALEEL.

Hano:
npaaste g ¥ b (puc. 27);
\2 b
3\ 4
1 a
PN
Puc. 27
cexymas ¢;
Zl= /2 — cOOTBeTCTEeHHLIE.
Hoxazamb:
alb. N
Hoxazamenvcmeo:

TIpu nepeceveHMN OPAMEEX 4 B b 06pazyRTcs BEPTURANL-

HEle yTaN L3 = /2. [lockonsky £2 = £1 (no ycaosmio), TO
£8= /1. ¥Yram 1 n 3 apamoTcA HAKpeCT JAeKAINME, A SHA-
YHT, OpAMEE @ ¥ & 1apaglensHLl.

O6paTHAR TeopeMa: ecaHy ABe MPAMALe DRDALICTLHEL, TO PR

IIepeceweliy UX CeKyImel COOTBOTCTBERREIE YIVIH GyAYT PABHEL.

~

Hano: -
alb;

¢ — cexymiad;

£2n £1 — cooreercreennnie (prc. 28).

28



Hdoxaaame:

£2=/1..

Aorazameavcmen:

Tocxonsky a-| b (10 yenormio), o 1 m 8 — EaxpecT aesma-
mue, 3navET, L]l = £3. £2 1 /3 — BeprUKANLERe, SHATHT,
£2= /8. -

Caegosagensso, Z1 = £2.

TeopeMa ZOKA38EA.

YeTBepTsil NPU3HOK NAPAANENBHOCTH NPAMBIX

TeopeMa: ec) IPH IepeceYeHEHR ABYX UPAMEIX ceKymel
CyMMa BEYTDEHHHNX OAHOCTOPOHHHX YIVIOB paBEa 180°, To
EpAMEIE TAPAJLIENLHE.

Hano:

upaMie-a 1 b (pre. 29);

ApANAS ¢ — COKYINAA;

Z1+ £8= 180°.

Puc. 29

29



Teomarpus 30 24 vaca

Hoxazams:

alb.

Hoxaszamenvcmeo:

Hockomexy £3 1 Z4 cMeXBHe, To £33+ £4 = 180°. Tio-
cxompRy £1+ £3 = 180°, 41 u Z4 — naxpecr aemamue »
pasanl, 3gaunr, g | b.

Teopema goxasama.

O6paraas TeopeMa; eCiM gbe NDPAMEHE DADATACILEE, TO
npnmepecemmnxcexymeﬁmannwpenmomocm—
pouEux yraoe Gyner paeaa 180°.

ano:

al&;

npaMas ¢ — cekyman (puc. 30).

Hoxaszamy: -
Li+ £2=180°.» - .
Hoxasamenvcmeo:

a || b, cnepoBarem a0, Z1 = £3 (kaKk cooTBETCTBEHHLIE).
Z3 18 £2 — cMexume, a sHAYHT, £33+ £2 = 180°, Ilockois-
Ky L1= /8,8 23+ Z2= 180°, 70 Z1 + £2 = 180°.

Teopema aoKasaHa.

Ecmu xse npaMble NepReAIAKYAApHY! TPeThel, ONH HH-
HKOTJIa He HepeceKyTCH, T. €. IPAMBIEC TapalieabE.

Bcmu npamag mepneEMKyAAPHA OFHON X3 BapaXAeNbHEIX
TOpAMAIX, TO OHA RePHCHAAKYAADPHEA H APYToi mpamoii.



[nasa 5
- TPEYTOlbHNKM

Tpeyzoavruxon naaunae'ma ¢urypa, ofipasoparBEad CO-
eAMHCHVEN OTDRIKAMM TPEX TOURK, He JCIRAI(MX Ha ogHOl
npamodk (pme. 31).

B -

Puc. 31

Tpx rouxn A, B, C, B XOTOPRIX COeEHHAOTCH OTPO3KH,
BALBANTCH sepuiuxamy Tpeyroasamka. Orpesxm AB, BC,
CA EASHIBEIOTCH CMOPORAMU TDEYTOABHHKA. BMecTo ciioba
«TDEYTOABHNK» ynorpelasderca sBavok A. Hanpumep, AABC.

ZLCAB, ZABC n ZBCA HasHBAIOTCA YZAGMU TPEYTONLHE-
Ka. OEx oBosEavaiores ZA, ZB u £C.

Buewsnum yzxom TpeyronbHMRA HpH RAHHOE BepInuHe
BASHIBAGTCS YIOJI, CMEKEEIX ¢ YIIOM TPEYTONLEMKA IR 870
sepmmane (puc. 32). '




leomsrpus 3 24 waca
Mo F ~

Brympexnum yetaos upx zapaoll mepiumpe BAassIpacTCs
yron, asAmoInRica YACTEI0 TPEYPOILNHKA,

B mofioM TPeYTOALHHES ABA YTAA OCTPEe, 8 TpeTmit Mo-
acer GLITH OCTPLIM, TYDEIN EAR HEPAMOYTONLREIM,

Ocmpoyzoabiuik BAILIBALTCH TPEYTONBEMK, ¥ KOTODOTO

- Bte TPHA yraa ocTpale (pmo. 33a),

TynoyzoxpXbim HA3KBAETCHA TPEYTOABEHK, Yy KOTOPOTO
oxne yroxn Tyuok (pac. 3306).

IIpamoysonvrsix HAGEBASTCA TPEYTOABHHK, ¥ KOTOPOTO
OAMA yron upsMoyroasasil (pac. 336).

A

Puc. 33

I epumempon (P) TpeyronsENKA HA3MBAETCH CYMMA AJINE
€ro CTOpOR:
P=AB + BC + CA.
TpeyroNsHEK, Be €TOPORKE KOTOPOTO PABHE, HA3LIRAETCR

POBHOCMOPOHHUM:
ﬂ o m - CA.

Meanana, buccekrpuca

¥ BBICOTQ TPEYrOMbHMKG

Meduanoit TPEYTONLHANKA HASHIBAIOT OTPEJOK, TIDOBOZEH-
HeIl OT BepIIMHN TPEYTONLEHKS K TOYKe, Aexwameli B cepe-
e NPOTHBONOZOMHON cTopoHHM {pre. 34a).

Buccexmpucoii TpeyronbEmKa HASEBAIT OTPe30K, IIPOES-
JeHHEIE OT RepHIMHE TPEYTONBHHKA K TOUKe, Jeamelt Ha
OPOTHBOUOAOKEGCH CTOPOHE, IPH HTOM OTPE3OK NENHT YroX
nonosaM (puc. 3406).

32



Pasgen 1. Tincserpun

Bucomoii TpeyrolbHEKA HAGHBASTCH NEDIEHXWKYASD,
npoBefieEHE OT BePINNHK TPeYrOALHMKA K mpamol, Ha KO-
Topolt aexkAT BPOTHRONIONOKEAR CTOPOHEA (prC. 346).

Cepedunnvim nepnesOuKyrspom TPEYTOALHAKA HASLIBA-
eTCH nPAMAA, TPOXOAAMIAR Yepes COPeNURY CTODOEL Tpey-
TONLHEMKA K NepUeHEIAKYIApEAR K Helt (puc. 342).

* B . -B
ﬂ\ 6/T\‘
A 4 —=C A C
B . B
/L\ m
y| C 4 I C

Pwuc, 34

CaoiicTia meamanyl, GHCCEXTPUGH
M BLICOTH TPEYIONhHMKA

OcHOBHOE CBOReTBO MEHHAHL TPEYTOILHAKA: B JIOGOM Tpe-
YTONBHUKe BCE €T0 MeAMAHN IePeceKalOTeE B OXHON TOuKe.

QOcHoBHOS CBOMCTBO OHCCOKTDHCH TPEYTOJABHHMKA: B JIIO-
6oM TPEYTOILEHKE PCE €ro BHCCeKYpHCH epeceraloTes B Of-
HO# TOIKe.

OcHOBHOE BOACYBO BHEOTE TPEYTOJLHENKA: B J060M TDe-
YFONLHNKE BCE €TI0 BHCOTH! WA HX POAO/IKERRA Nepecexa-
0TCcA B OHOK TouKe, -

OceoBHOE CBOfiCTBO CePeHHEOTO HEPNEHANKYAADA TPEY-
TOALHUKA: CcePeRuHEEe HEPReEARKYASPH K CTODOHAM TDEey-
TOALHHKA NePECeKAIOTCA B OfHOK TOUKE.



TeomeTpus 3a 24 woco

CymMMa yrnoe TpeyronbHuka

Teopema: cymMa yraos Tpeyroasauxa pasHa 180°.

Hano:

AABC,

Hoxaszammp:

LA+ LB+ LC= 180",

Hoxasamervemeo: ’

Ipovesenm wepes repmmny B mpaMymo ¢, npi o1oM ¢ || AC
{pme. 35). .

—_ L]

M B N

Puc.35

ZA = /ZMBA, nOCKOABKY OHHE HAKDPECT JerRAIAS IIPH TIe-
PECOTEHHE DADBARRNTLHAX HDAMNX ¢ & AC cexymeit AB.

ZC = ZCBN, DoCKONBRY OHH SBAMIOTCH HAKDPECT JAeHa-
THMMH TASMEA NPH HePECeTeHHE UAPALIeNbHEK NPAMLIX ¢ B
AC cexymeli BC.

LMBA+AB+£GBN-180°(uomc-rpom)lIomomy
ZMBA = /A, a LJCBN-= /C, cnepoparentBo, ZA+ LB+
+2C = 180°,

- Teopema aoxaszana.

Teopema: pHeTHHE YTOJ TPeYI'OILHAKA DARSH CYMME ABYX
BEYTPERENX YI7IOB, He CMCIKHEIX C HEM,

Hano:

AARBC (puc. 36).

Hoxasame:

Ld= L)+ L2,



8
2
AdL N\ 4
C
Puc, 36

Hoxaaamervcmao;
CorsaceEo Teopeme O CYMMe YTAOR Tpeyroamsmra, £1+
+ £2 + £8 = 180°. M3 31010 paseHCTBa cagnyer, UTO:
L1+ £2=180°— £3(1).
Hockomry £4 — cvemBRll ¢ £3, HX cyMMa paBHEa: £4 +
+ Z3 = 180°. Orcoas MOKHO BRIBECTH, 1TO:
. Z4 = 180° - Z3(2). .
Hs pasercts (1) 2 (2) caexyer, 7m0 L1 + £2 = L4. )
TeopeMsa EOKA3AHA,

Teopema o cooTHOWEHHAX

Mexny cr OPOHOMH  YTROMMH rpeyronbl-lm(a

Teopemu: B Tpeyroasanke npotas Gonsitell cropoust ae-
wur Gonnmotit yron.

Hawno:

AABC;

AB > AC (puc. 87a).

orxazame:

ZC > /B,

Hoxasameavemso: :

Ornoxus Be dyge AB oTpesox AD npu oToM AD = AC,
Tockoanky AC < AB (mo yexosuo), 10 B AD < AB, sxagur,
roura D gemur Mexxy roaxamu A u B (pue. 370).

Z1 ganaerca acreio ZC, crefoBaTennHo, L1 < £C.

£2 — paenmanit o orromenno X ABDC, caegosaTensao,
L2> £B.
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a C 1 C
/\ m
4 B AL 2 B

D g

Puc. 37

Ll = /2 — mo DpASHAKY PRBEHCTBA YTA0B OPH OChROBa-
Bue papHODEAPEeREHEOr0 TPEYTONARNIKE (B RAHBOM cxyyae AADC).

Hockoapry Z1 < £C, a £1 = 22, 10 £2 < ZC. BuavAT,
ZLC> /ZB.

Teopema AoKAGHEA. t

OGpaTaas 'reopeMa: B TPEYTOABENKe HPOTHE foxbmrero
YIVIA JeXUT Gmmaa CTOPOR®.

daxo:

AABC;

ZC> £B.

Hoxasamo:

AB > AC.

Jlonasamesscmeo:

HNonyermm, 910 AB = AC. Torma AABC — pasrobexpen-
HEIl, CAeAOBATEMLHO, LC = /B, 4T0 He TAK 1O YCAOBITIO.

HonyeraM, AB < AC, Toraa £B > ZC. D10 nporusope-
apr yeaosnn: L0 > ZB. CnegosaTeasso, 0ofa npegnonomte-
HAR (AB = AC u AB < AC) HepepHEl. 3HAYNT, sepnuusm
erca: AB > AC.

Teopema moxasama. ,

Hepasencrso 1peyromhmnka

Teopema: Ra)xZsn CTODOHA TDPEYrOJALHAKA MOHBING CyM-
MEl JBYX APYTHX. CTOPOH.

Hano:

AABC.
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Hoxazams:

AB < AC + CB.
Joxazaneavemae:
Pacemorpyn AABC (puc. 38).

Puc. 38

Ornoaamy Ra npamoit AC orpesox CD, opu ayrom CD = CB,
ABCD — parnobespennniit ¢ ocroBaERenm BD, cnenoparesns-
Bo, L1 = Z2/

ZABD > /1, a sEaywnr, ZABD > /2. TIocKONSKY B Tpey-
TONBHEKE OPOTEB GoAnmero yria Jekrnr Goppmias cTropoHA,
10 AD > AB,

A.D-»AC+CD,ammeAD-AC+CB.CJ:emnamno,
AB < AC + CB.

Teopema XoXazanua.

K

Pasencrso TpeyronbHukos

Eeau gpa TpeyrospEHKA HONHOCTHI) COBMECTATCA INpPH
HANOMXEHUN, OHA CYHTAOTCH DABHEIMHK, ¥ TAKHX TDEYTOAL-
HHKOB BCe 8NeMenTH (CTOPOHH B YraH) oxEoil duryps pas-
HEl COOTBETCTEYIOIMUM aAeMerTaM ApYyroli durypu (puc. 39).

AB=AB,BC=BC,AC=AC, /A~ AA, LB~ ABI,
ZC= LC,.

Ha gepreme paBEule orpesky obosEavarorT oxmoll, AsyMs
BIM TPEM$ YEDPTOUKANM, & PABANE YIIR — onnoﬁ, ABYMSH
HIH TpeMA AYEKAME.



Puc, 39

B paBHHX TPeyroMbHHKAX NPOTHE COOTBETCTBOHHO pPaB-
HEX CTOPOH Je:RAT PABHEIC YK, B HAoSODOT, OPPTHR COOT-
EETCTBERHO DABHEIX YT/AOB JEKAT PABHEIE CTODOHEL,

Panemmmmmm:MBC=AAIBlcx. Ilo-
PaEACK OGYKB P HAZKBAHAN TDEYTOQIBREEKOE AMeeT ocoloe 3HaTe-
mue, Jlananil nopagok osmEMaeT, wro LA= ZA, LB~ (B,
ZC= £C,. Ecnan papeHCTRO 3aIMCAHO CACAYIOIGHM o6pasoM:
AABC n ABAC,, ¥ro oamavaer, 910 LA= /B, /B~ LA,
LC= LC,. i -

Tpeyronsamisy HasHBANTCA PRSNLME, 6CHH ¥ HEUX COOT-
BETCTBYIOIEE CTOPOHE H COOTBETCTBYIOINUE YTIH DABHEL,

CroicTEBD TPEYrOALHINA
KaKor 661 BB ORI TPEYTONLHME, CYIIECTEYOT DABHEIN. eMy
TPeYrONLENK B 387AHEOM PACHOJIOXEHRA OTHOCHTEALHO JAH-
&Holt nonynpsamMoi.

Mpu3snaxu pasercrsa TpeyronsHukos

Nepesiit NPHAHAK PADOHCTEA TPEYTONLENKOD
Teopema: eCI¥ gBe CTOPOHE ¥ YTOJ MEXAY HEMH OXH0I'0
TPEYTOMLENKA COOTBETCTBEHED PABHE] ABYM CTOPOHAM M YPAY
MKy HAME APYFOrO TPEYTOABHMKA, TO PAKHE TDEYrOAbER-
K¥ pABHEIL.



Paccmorpam AABC u AA B C, (puc. 40).
B
AN
4 C <&Cﬁ
4

Hanosmum AABC ma AA,B,C, Tax, 9To0s! pepmina A cos-
HasA ¢ 4,, 4T0 POSMOKHO B CIUTY PABEHCTBA YIruoB: LA = /A .
Cropona AB BANOKMIACH HA OTPesoK A B, a cropona AC
sSanexENacs Ha orpesox A,C,. B pesyavrare cropona AB co-
BMECTHTCH €O ¢TOPoHON 4 B, DOCKOXBKY IO YCROBHIO AB =
= A B,. Cropora AC coEmecTnTCSA €0 cTOponoll A,C,, BOCKONE-
Ky AC =~ A C,. Touxa B cosmectirres ¢ rouxoit B, Touxa C cos-
MecTATeA ¢ Touroil C,. Cropoma BC cosMecTHTCS co cTOpo-
soik B.C,. ’I‘peyrommABC u A B,C, DoneoCTHIO COBMeEC-
TATCH, CACAOBATENLHO, OHR DABHLI.

Teopema, BEpaRaomas coboit npuszax paaenma Tpey-~
TOALHUKOE 110 IBYM CTOPOHAM K YTy MEXAY HUMH, OKA3AHA,
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Bropoi npu3nax PAReNCTEA TPEYIONRLHWKOR
Teopema: ecan CTOPOHA X ABA HpUReXMAMY K Heli yraa
OFEOTY TPEYTONBHRKS COOTBETCTBEREO DABHEL CTODOHE K ARYM
OpEASKATIHM K Beff YTIaM APYTOTO TpeYIOALEAKE, TO TAKHe
TPEYrOALEAKK PABHEL )

Hano:
AABC n AAB.C;;
LA = LA;
ZB=/B; - B
AB=AB,.
Hoxagzamo;
AABC = AA B.C,. v
Hoxasamensemeo:
Pacemorpum AABC u AA B C, (puc. 41).
C

G

A
Puc. 41

Ilo ycnosmio y Hux LA~ ZA, ZB= (B, AB =~ AB,.
Hanoxnm AABC ma AA B C, rax, wrobir sepmuna A coBMec-
THRACEH ¢ BepmmHOR A,, cToposa AB — co croporoit A B,, a
pepnrnEil C B C, ORASAIHCS 110 OANY CTOPORY OT upaMoit 4 B,

Iockoarry ZA = £A,, 10 c1opoBa AC EAROMRUTCH Ha OT-
pesok 4,C,, 8 HOCKOARKY LB = £B,, To cropora BC manosmr-
ca Ea orpesok B,C,. Beptimna C oxamercea aewamelt Ba oTpes-
rax AB w A B 1 corMecrares ofmed Toukofl 9TEX OTpPe3KOB
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rouxoik C,. Coorsercrnenno copMecTaTes cTopors AC n A.C),
BCuBC,."

Busos: AABC noxHOCTRIO coBMecTHTCH ¢ AA B.C,, a 28Ha-
MY, OHF PABHEL :

TeopeMa, sppaxaomas coboll NDUsHEAK PARBeRCTBA TPEY-
TOABHAKOE IIQ CTOPOHE If ARYM HOPHJIeXAINEM K Heil yriaM,
AOKABAHA.

TpeThii NPUIHAK PaBaHCTEa TPRYTOMBHAKOR

Teopera: ecAN TPH CTOPOHK OZRONO TPEYTOJBHHKA COOT-
BeTCTBEHHO DABHH TPEM CTOPDOHAM APYIOLO TPEYyTOABRHHAKA,
T0 TAKME TDEYTOABHHKHA DABHLY,

Hano:

AABC u AA B.C;

AB=AB;

BC=BC;

AC=AC,.

Hoxaszamy:

AABC = A4 BC,.

Horxazamexvemso:

Pacerorpam AABC u A4 B.C, (puc. 42),

Puc. 42

Cornecrin cropoRy AB-AABC co croposoit A B, AA B.C,
4K, uTobrt Bepmman C B C, oRA32IMCH B PASEKEIX TOXYRIOC-
Kocrax ot npamolk AB. Coepnmam orpeskom rouxu Cu C,.
IIpr oTOM BOSMOMKHN TPH caysad. PaccMoTpAM HX.
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" 1. Orpesox CC, pacnonosen syrpe yrna A,C, B, (puc. 43a).
A4, CC, x AB,CC, — paBHoGenpeHHEe, TOCKOILKY 1O yC-
Ao AC =~ AC,, BC=B.C,. Z1 = £2, L3 = Z4 — mo cBoli-
CTPY YIVIOB UPH OCHOBAHHM PABHOUEPERHOTO TPEYTOALHUKA,
Caepoparessro, LAC,B, = LACB,, 1. 8. LA C B, = £2 + Z4,
. ZACB, = L1+ /8,
Bursonm: AABC = AA B,C, Ha OCHOBARNAR NePBOrO NPHASHAKA
papeHCTBA TpeyronsaEkos: AC = AC,, BC =~ B.C,, LC= £C,.
2. Orpesox CC, pacnonosxen sue yraa A C. B, (puc. 430).
ACAC % AC,B,C — pasuoleaperame, T. K. 0 YCIOBMIO
BC=BC,AC=ALC, L1 = L2, £3 = L4 — 1o cBofiyTBY YIJI0B
IIPH OCHORANAM PARHODEAPERHOIO TpeyromsEuka. Cregosarens-
8o, LAC,B, = LCC B, - LCCA, ZACB = ZCCB ~ LCCA,.
Bsason: AABC = AA B,C, Ha OCHOBSHNY I116DBOTO TPUBHAKA
papeHCTBA TPeyTOnbEuKOB: 4,C = AC,, BC = BC,, ZAC B =
=~ ZACB,.
3. Orpesosc CC, cornazaer ¢ oguolt us cropor yraa A,C B,
(pmc. 438).

a G c, ] . 8 e
As/z%‘\\& . h
4 Wﬂ ) ) 4,% :.
¢ Puc. 43 -

A(;,A,C -— paBHOOAPEHAERE, HOCRONLKY 110 yeaopmwio AC =
=AC,. ZAC.B, = ZACB, — no cBoficTBY yT0B HPH OCHOBA-
Eun parHoSeADEeHHOIO TPeYTOALEHKA.

Bausox: AABC = AA B,C, Ba OCHOBARWMEK IIEPROTO IPABHAKA
PABEHCTRA TPEYrONsENKoB: AC = AC;; BC = BC; AC = AC,,
BC=BC,, ZACB.= ZACB,.

Teopema, BHpa:RAIOIAA NPASRAK PABEHCTBA TPEYIOIAHH-
KOB IO TPeM CTOPOHAM, KOKASAHA IOJHOCTLIO,
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PasHo6egpettbiil TpeyronbH1k

Pamode&pemmmmmeymmmxg,emmm
8rc CTOPOH pasHH (pHc. 44),

B

Puc, 44

DTH CTOPORN ABAMOTCH GOKOBLIME CTOPOHAMST, a-rpe'ma—
OCHOBAHTEM PABEOGERPEHHOrO TPEyTrONLEHKA.

CnolicTsa pasHOBGAPEHHONO TPEYIONLHIKA

Teopema: » paBEODEADEHHOM TPEYTOALHNKE YLAM NP
OCHOBAHMM DARHHI.

Hano:

AARBC;

AB = BC.

Hoxasame:

ZA = /£C,

Hoxaszameavcmao:

PaccMorpun AABC (puce. 45),

B

Puc. 45
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¥ mero AB = BC - 10 ycnosmo. BMnoassM JOOOARITION:-
BT deprenc: BD — Guccextpmca A4ABC, Obpaxyiorca Tpey-
roasEEky BDA m BDC. OBm pasHK 0O NePBONY NPHIRAKY
PABEHCTBA TPEYTONBLEHKOE, NOCKOABKY AB = BC (mo ycnosun),
.BD — ofmasa cropora, ZABD = ZDBC (r. r. BD — Guccexr-
puca). 13 paBeHCTBa TPEYIOALHHKOB CACAYeT, 4T0 LA = /O,
Teopema JOKASAHA.

OdpaTHas TeopeMa: eC/H B TPEYIONLHEKe ABA YTAa DAB-
HE!, TO OH pabBEoleAPeHHBIH, .

Hano:

AABC;

LA = LC,

Hoxazamuw:

AB = BC,

Hoxasamervemeo:

Pacemorpum AABC (puc. 46).

B

Puc. 46

AABC = ABAC mo propoMy IpPHIHAKY DABEHCTBA TDeY-
TOALAUKOB: AB = BA, /B= ZA, LA = /B. Orciona cnexyer,
o710 AB = BC,

Teopema QoKasamA.

!

Teopema: B paHoSeIDeHROM TPEYrONBLHHEKE GHCCRRTDHCA,

OpOBEReHHAA K OCHOBAHUIO, ABARETCA MCAHAHOH B BRICOTOM.
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Hano:

AABC;

AB = BC;

Ll= /2,
Hoxazamns:

AD = DC;

L8= L4 =90°
Hoxasamervcmaso:
Paccuorpam AABC (prc. 47).

B
[\

A u C
D
Puc. 47

Ilo yenoemio y Hero AB = BC, a Z1= /2no cuoficTsy
O6ucceKTpHCH yraa. OfpasoBaBmrecs TPeYTOALEMKE ABDA n
ABDC pasHE H0 DepEoMy IPHIEAKY PaBEHCTEA TPEYTONBLHHA-
X0B, T. K. AB = BC (mo ycaosmw), BD — oSmas cropoma
Z1 = /2 (no ycnormo), Ha paBeRCTBA TPEYTOABHUKOB CABHY-
eT, uTo AD = DC. TlockoneKy £3 B Z4 — CMexHELIe, 8 TAKES
L3 = 4, cAenoBaTeNLRo, £3 = £4 = 90°.

Brsoa: AD = DC, T. e, Touxka 1 HAXOAWTCA B CepeAHHEe
orpesxa AC, sHauuT, orpesox BD, asnmomuiics GrccexTpn-
coit paBEOGEAPEHHOr0 TPeyroMbEuKa ABC, ABAASTCA TaKIKe
H ero MeAuaRoil. :

£3 = /4 = 90°, cnexobarensno, 6uccerTprca BD spaser-
cH Taxwe BcoTol Tpeyroaranra ABC.

TeopeNa KOKAZAHA.
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Coparpesanenl TaxiXe cACAYIOIINE YTBODRACHHS.

1. Bricora pasHODeApSHEOIO TDPEYTOABHHKA, TpOBeNeH-
Had K €ro OCHOBAHMK), ABASETCHE TaxkyKe Menwamolt = Guc-
cexTpHCOoH,

2. Meauana papaoGeZpeHHOrO TpeyroALHAKA, TPOBELEH-
Haf K ero OCHORAHMIO, ABASETCA TaKkKe GHcceRrpHCOod u
BHRICOTOMN.

POBHOCTOPOHHMI TPEYTONbHUK

Pagnocmoponiums HasHBAETCH TPEYTOABHAK, ¥ KOTODOTO
BCe CTOPOHE KMeIoT PABHYIO IIMHY.

Teopeaa: B PABHOCTOPOHHEEM TPEYTONLEMKE BCE YT pﬁBEH

Haro:

AABC;

AB = BC = CA.

Hoxazam»:

LA = LB=£C,

Hoxaszamexvemeo:

Paccuorpum AABC (puc. 48).

B

A : C

e, 48

Tlocxkonexy AB = BC, 10 #70T TpeyroisaNK pasHobeAper-
et ¢ ocroBaEHeM AC. CormacHo Teopene O PABEECTBE YI-
JIOB, JeKAUHMX B OCHOBAHWN DARHOOSAPEHHOr) TPEYTOALAAKE,
ZC = /A, Tlocronsxy BC = CA, 10 AABC MOAHO CURTATS PABHO-
Genpemmnim ¢ ochobaEken AB. CorzacHo TeopeMe O PaBeHCTBE
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Yraoh, EeXATHRX B OCHOBAHWHM PaBHOGeADEHHOTO TPEYIOJL-
HHKA, LA = 2B

Hrox, LA = AB&AC Teopeuaopanexmeymospamo—
CTOPOHEEIY TPEYTONLHNKA AOKASAHA.

_MNpamoyronensi TpeyroneHuk

I pamoyeorvnvin ABRACTCA TPEYTOJILHENK, ORME M3 YTIOB
KOTOpOre — mpsmol, r. e, paser 90°. Jlpa apyrux yraa —
OCTpEle, ncmammW(mommm.mmHa
BCEeX YrAOB Tpeyroaraunkxa passa 180°).

B rpeyroismnxe He MoXker SmTh (oihiue 2 npEMLIX yr-
A0B, DOCKOALRKY HEAYe CYMMa YrAOB TpeyroasEHKa (yaer
Goxpme 180°, 9T0 HeBOAMONKHO.

Tunomenysoii RasLBaeTCE CTOPOHEA HPAMOYTONBHOTO TPEY- *
TOILHMKA, IPOTHBOIEKANTAS OPAMOMY YIITY. [se ppunexaiye
K OpAMOMY YAV CTOROBEL HAZLIBAIOTCS Kamemamu (puc. 49).

| X

B npAMOYTOALHOM TPSYTONEENKE J/IMHA PHIOTeRYSEL G0h-
me ANAH KAXIOTO KATeTa.

Ca0iicTRa NPAMOYFONLHOTO Tpeyrombima -
TeopeMa: CYMMa ABYX OCTPHX YIJOB HPAMOYIOXBHOIO
TPeyroasEHKa paBea 90°,
Hano:
AABC;
LA = 90° (puc. 50).
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Puc. 50

Horaszamy:

£B + £C = 90°.

Hoxasamexvemeo:

CorJIacHO TeopemMe O CyMMe YrJoB TPeYrOXbLHHKA: £A+
+ £B+ £LC = 180°, ITockoanry ZA= 90° no yc::osmo.
PaBeHCTBO MOKHEO SaIlACaTs caeAylomms obpasoM: D0° + £B +
+ ZC = 180°. Orcopa: LB + £C = 180° ~ 90° = 90°,

Hrax, ZB+ £C = 90°,

Teopema RoRASAHA.

Teopema: xater IpAMOYTOABHOTO TPEYrOALHEKA, JIEMKA-
mmit mpotre yraa B 30°, papen noJjiopEEe FROOTEHYSH.

Hano:

AABC;

ZBAC = 90°;

ZBCA = 80°,

Horxasame:

AB = 1/2 RC,

Hoxasamervemeo:

PacemorpuM AABC (pue. 51a) Hocxoasky 2ZBCA = 30°,
TO M3 TEOPEMEl O CYMMeE OCTPEIX YTHIOB IPAMOYIOALHOIO TpE-
YTOXEERKA BEIBOANM: ZABC = 60°,

Tocrporm AACD, pasaN# AABC n uMelomuil ¢ BuM OZEY
obmyio cropory AC (pre. 5106).



B a B (]
- o0
4 0 ~cC 1 30°
A 30 C
60
D
Puc. 51

Tonyansm ABCD, B rotopoM £C = ZBCA + ZDCA = 30° +
+ 30° = 80°. LD = £B= 60°. Cneposarentso, LD = /0=
= §0°. 3asgamr, ABCD — passocropormsit, 1. e. BC=CD = DR,
AB = 1/2 DB. HMocxoasky DB = BC, To AB = 1/2 BC.
TeopeMa ZOKABAHA.

O6parran TeopeMa: eCAM KATeT OPAMOYTOALEOTO Tpey-
TONBEAKA PABeH NOJOBHEE THEOTEHYSH, TO YIOJd, NesKamcui
IpOTHB STOTC KaveTa, panex 30°.

Heno: .

AABC; : -

ZLBAC =~ 90°%;

AB = 1/2 BC.

Hoxaszams:

BCA = 30°.

oxasamensvemeo: |

Pacemorpum AABC (pme. 52a). Tloctpoum AADC paBEBLH
AABC, npu a70M TDEYTONLHHKH HMEIT oﬁm;ym cropory AC
(puc. 520).

Ioayamnca ABCD. ¥ sero BC = CD, aBD-AB+AD

AB=AD=1/2 BD, ecnegosarexsno, BD = 1/2 BC x 2 = BC.

1
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B 0 B 6
C ]
.4 4 c
D .

Puc.52 .

Hrax, 8 ABCD BC = CD = DB. 3aaunr, ABCD — parno-
cTopornmil. CooTBeTCTBEERO B BHeM 2B = £C = /D (uo croi-
C¢TEY yTAOB D&BEOCTODOHHEro TpeyroapHEKAa). Iockoanky
cymMMa yraoe anboro Tpeyronkbavra pasea 180°, 70 LB=
= LC= 2D = 180°/3 = 80°,

LC = SBCA + ZACD. Nlocromery ZBCA = LACD, a
ZC = 80°, vo ZBCA = 60°/2 = 80°,

Hrak, ZBCA = 30°,

Teopema zoxasaza.

TNpuanaxys PABEHCTEA NPAMOYTONLHLIX TPAYTOALHAKOE

1. IprsEax paBeHCTBA 110 KATETAM: eCHH KATETH ONHEO-
T'0 DPHMOYTOAEHOTO TPEYTOABHAKE COOTBETCTBEHEO DARHLI
' KaTeTaM ZPYroro NpAMOYrOALEGTO TPEYTONBEUKA, TO TAKAE
Tpeym_smapannu(nonepzomynpnmxypammarpe-
YTOALHEKOB).

2. Ilpuanax paneHECTBA N0 KATETY ¥ OPHIEKAMEMY K HeMy
OCTPOMY YTAY: eCAW KATeT H mpanexamult K Hemy ocTphifi
¥Yroa ORHOIC IPAMOYTOARHOTO TPEYTOASHAKA COOTRETCTBEHHO
PABHEH KAaTeTy A NPHASKAmeNY K HeMY Yray Apyrore Ipaso-
¥TOALHOrO TPEYTOALHUEA, TO TAKHE TPEYTOABENKH PABHE (IO
BTOPOMY OPMIHAKY PARCHCTBA TPEYTOARHUKOB).
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3. IlpusEax paBeHCTEA IO IBNOTEHYSE H OCTPOMY Yray:
©C/IH THOOTEHY3a M 0CTPEIE Yyros ORHOrO MDAMOYTOALHOIO Tpe-
YTONBHAKA COOTBETCTBEHEO PABHN THIIOTEHYSE I OCTPOMY YTAY
HDYTOFO TDPEYTOMBHHMKA, TO TAKHEe TPEYTOALHHKE DABHEL.

Hono:

AABC rn AABC — MPAMOYrOALHEIS;

AR LA =N

BC=B/C;

LB = LB,

Hdoxaszame:

AABC = AA BC..

Hoxasamenvemeo:

Paccuorpum AABC n AA B C (puc. 53).

B B,
4 hc A‘B C,

Puc. 53

-

Vanx LZAn LA = 90°, a LB = LB, no ycnormo, Vs Teope-
M O CYMME YT/IOB TPEYPONBEMKSA, BHIBOMUM, 910 Z(C = ZC..
AABC = AA B .C, 1o pTopoMy NPU3HAKY PABEHCTBA TPEYTOND-
HUKOB {10 PABEHCTBY I'EIOTEHYSHE M ABYX HPRASKAINX K
He#l yraos). .

4. IlpusEex PABEECTBA IO KATETY H HPOTHBONESIKAIIEMY
YTAY: ecAn KAaTeT H NPOTHROJNeXANE eMY YyIod OZHOTO IpH-
MOYTONBHOrO TPEYIOABANKE COOTBCTCTBEHAD PABHEL KATETY M
DPOTUBONEIKAINEMY YTAY ADYIOTO YPEYTOALEAKS, TO TaKkue
TPCYPONRENKYE DABHE (AOKABLIBACTCH TAK JKe, KAK M IDPeRLl-
EVIOAA Teopema).

L}

1
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5. Ilpusnax papescTsa N0 I'MOOTeRyse H KATETY: €CAR
THNOTEHY34 H KATeT ORROM? EDANOYTOIBEOIO TREYTOALHHKA
COOTBETCTBOHHO DABHAEI I'MIOTERY3e M KaTeTy APYToro rpey-
TONLHEEKA, TO TAKWS TPEYTOALNHKHE DABHEL.

Haxo:

AABC u AA B,C, — NpiaMOyTOJLHEIE;

LA w LA, = 90%;

BC=B(C;:

AB=4A B,.

Hdoxazams:

AABC = M BC,.

Hoxazameavcmeo:

Paccumorpum AABC n AA B C, (puc. 54¢). Hanoxnu Tpe-
YTOALHMKK APYT HA IPYTd, COBMECTHB BepMMHEM ZAu Z4,,
T. K. A= A, 1o yenosmo. Cropons AB u AC cosMecTaTea €0
croposamu A B, u 4 C, coorsercreenno. [lockomxy AB=A, B ,
To Bepiruaa B cosmecraTca ¢ BepmmHOit B,.

Hpeanoxomxm, aro Touxa C He COBMecTMNACH ¢ TUYKON
C, (puc. 540).

B,
| a i mﬁ
?\ .E\\ . A4 C
A C 4, o8 C,
) Puc. 54

Honmycrry, 0HA COBMécTHRACE ¢ TouKo#l C,, mpuHagme-
mamedt xyey A,C,. Coepumnum rouxy C, ¢ Touroi B,. IToay-
wum AC, B C, ¢ ocaoBarmeM C,C,. Vrasl npy 0CHOBAENUHA 2T0-
ro TPEYrOJLHMKA He DABHM, NMOcKoAbKY £B,C,C, - Tymoit

t

52



Pagen ). Minaierpm

(xax cuesxmnit ¢ £B,C A,), £C,C,B, — ocrpuiit. 3zawnr, cTo-
poant B, x C,B, me passs. Ho 970 OPOTHBOPEUHT FCAOBHIO.
CrepoBaTEABED, DpeXONIOReRRe, IT0 C He COBMECTHATCH ¢ TOT-
xo#k C,, mesepro. 3uaunT, TPeyroasEuEn ABC u A B.C, nox-
HOCTHI0 COBMECTATCH, T. 8. OHNH DABHEL

TeopeMa ZOKR3EEA. .

Hepasencreo TpeyromHuka

Teopema: Xaxoss Gu1 BM Guma TPM TOUKH, PACCTOAHAE
MeRAYy MOGEHME ZBYMSA M3 9THX TOIEK He GONBINE CYMMEL
paccrosiarit or HUX A0 TPETHEN TOUKH.

Hano:

wouxn 4, B, C.

Horazame: -

AB S AC + BC.

Horxazamervemeo:

1, TlycTs ABC ®ANM BCe TPH TOUEN COPUANANT, TOILA Ode-
BUARO, TT0 AB ~ AC + BC.

2. IyeTs Bee Tpu TOUKM PASAMYHH M JeXAT Ha OXHONK
npamoit (puc, 55a), Onra ns EEX Gyaer 00A3aTeAEHO HAXO-
BETLCA MeXAY ARYMS ZpyruMu Touxamu. B orom caywae
AB = AC + BC.

3. IIycrh TOUKH He AekkaT Ha oxHOM mpsamodt (pme. 556).

¥ | C B
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CoemHEMM BCE TPH TOMKY M TOCTPONM Tpeyromsunk ABC.
OnycTrM DeplieHIRKyaAap U3 BepmuEN C ¥ cropore AB. ITo-
AYIRIOCH ABA NPAMOYTOALELIX Theyronsauxa — ACD »n BDC,

B 0paMoyroabHOM TPeyroAbHMKe THOOTeNy3a Goanime
RKATeTOR, CHeSOBATCALHO:

AD < AC; BD < BC.

*  HNocrkonsxy AB = AD + DB, 10 AB < AC + BC.

Teopema ROKa38HA,



nasa 6
OKPYXXHOCTb

WMWMB&M-
KR ROTOPOH DasHO YAANEHBI O OAHOH TOYKE HA 3aNAHHOe pac-
crogaEe. aHRAR TOUKA HAILIBAETCS YEHIMPON OKPYNHOCTIL.

Paduycom OKPYRHOCTH HASHBALTCH OTPESOK, OPOBEMEH-
HuHi or BeRTpa K moboll TodKe OKpyXBocTH (pHc. 56). Pagn- -~
yc ofosEauaerca Gyxsok r.

o

Puc, 56

Caolicrneo paduycos: Bee pagaycH OZHOH OKPYRHOCTH
MMEIOT OfHY AAMHY. .

Xopdoii HasHBAETCST OTPEIOK, COCAMEMOMKE ABe MMOfEIC
TOIKY OKDPYAKHOCTH.

Juanempom OKPYHKHOCTH HABKBARETCH XOpPAa, HpOXonA-
A Yepes NMeHTD OKpyaHocTH, Ha pracyare 57 orpezra AB
u CD — xopast, orpesor MN — auaMeTp ORPYRKHOCTH ¢ IeH-
TpOM B TouKe O.

1
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Puc. 57

Ecam Ba OKPYXHEOCTE HOCTABMTSL nolnie ABe TOUKH, OHMA
PasReJaT OKPY;XHOCTH HA JBe TACTH, KOTOPHE
dyzamu oxpyxrocmu. Ha pucysre 58 AMC un ANC — ayran
ORPYIRHOCTH, OTPAHMUCHHEIe TOURAMH AR C.

C

N M

Pac. 58

Kacarenshaa k oxpyxHocm

Racamenvrol ¥ OXPY¥CHOCTH HASLIBAIOT IPAMYIO, HPOXO-
EATYK) 4Yepes OARY TOUKY OKPYMHOCTH, NepHOHZMKYAADHO
pag¥ycy, pOoBeReHAEOMY B oTY TOUKY. [laHEAA TOIKA OKPYX-
HOCTH HAZHBAeTCH Mmoukoii xacanun (puc. 59a).

Teopema: KacaTelILHAA XK OKPYKHOCTH NePIeHAKKYAAPHA
K pagmycy, NpoBefieRHOMY B TOYKY KACAHNS,



A

Pasnen | M

Hawno:

T. O — TERTp OKPYXHOCTH;

OpAMAS G — KACATEALHAS;

T. A — TOYKA KACAHHA.

Hoxasamy: .

AQla,

Horxasameavcmeo;

Jomycram, mwopamycAan HepneHARKYAAPSH OPpaMoi
a. Torza AQ — maxnoubas ¥ npadolt ¢. Hepnempunynap,
OposeseHnnil B3 T09kn O K npaMoll a, KofoKer GHTE MeRb-
me HaknoBHO# AQ. CooTeeTcTREHHO M paccTosEue oT O Ao a
Meapme AQ. 3HaunT, XpAMAS ¢ HMeeT ABe OGHIEE TOUKE ¢
oxpyxu0cTEIO. HO 2T0 NpOoTHBOpEdHT YCIOBHID, HOCKONBKY
npAMaR ¢ — KicarenbHasn. ClezoRaTennHO, mpamas alAO.

.Teopema AoKRasamAa.

OOGpaTHAS TeopeMa: eclIH OPAMAA NPOXOAAT Tepes KOHe,
pagnyca, Jeskamylil 5a OKPYXHOCTH, ¥ IePHeHAWKYAAPHA X
STOMY DPAZRYCY, TO OBA ABAASYCA KACATOALHOM

Hano: )

7. O — OeHETD OKPYIKHOCTH;

AO — pagnyc;

T, A — TOYHA KACAHWA;

AOla,

Hoxasamo:

npaAMasg 6 — KAcATeNLHad,

Joxasamervemso: .

Coraacao yenopumo paguyc AQ OKDYKHOCTH SBAGETCH fiep-
OEHANKYAAPOM, TIPOBECHHEIM B3 NeETpA O OKPYKHOCTH K
npaMoit 6. COOTBETCTBEHHEO PACCTOAHME OT LEHTPA OKPYHKHOC-
™ O o mpamoit @ passEo paguycy AQ, SgauuT, nMpamas U OK-
PYEHOCTE HMEIOT TONBKO OFEY OBy TouKy. CiefloBaTeILHO,
npaMas 4 ABIAETCE KacaTennHo$t K RAHHON OKPYRKHOCTH.

Teopems AOKA3AHA.
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Teopema: OTpeskE KAaCATOABREX XK OKDYKHOCTH, TpObe-
JeHHEe B3 ofmolt Touxw (Haxoasimeiica BRe OKPYZKHOCTH),
PABEEI H COCTARNAIOT PABEBIE YIALI ¢ npamMoit, Npoxoxamed
T6pes 9Ty TOUKY H URHTD OKPYKHOCTH.

dano:

. 7. O — menyp oxpyxuocTH (pre, 5906);

Puc. 59

AB u AC — xacaTemanie;

ABNnAC=T. A.

Hoxaszame:

AB = AC;

£LBAO = £0AC.

Hoxazamensvcmeo:

CornacEo TeopeMe o cBolicTRe KacaTenbHol ZOBA n
£LOCA — nmpamue. 3aaunr, AOBA n AOCA — rpamoyrons-
HHEe. TH TPeYTONsSHUKH PABHL 10 MANOTeRY3e H KareTy (of-
masa ruooTeRysa AO m pasmnie karerss OB r OC). Cnenora-
TeNsHD, AB = AC, a ZBAO = LOAC. '

TeopeMa ROKASEHA.

OnmncanHas okpyXHOCTH

OxpyFRocmvio, ONUCARHOT OKOAD MPEYZOALAUNG, BAIDI-
BACTCH OKPYHHOCTD, IPOXONANIAA YePed BCE ero BePIIMHEL.
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ToaKa O ARIKETCA DEHTPOM CKPYAKHOCTH, OTMCAREON OKO-
1o TpeyronsAmKa ABC.

Hoxasamexscmeo:

Pacemorpau AABC (pac. 60).

Puc, 60

BrimoasuM AoOoJHHTEAMEBE MOCTpoeEnd. IIpoBemenm #3
r. O orpesxu OA, OB, OC.

Touxa O pasHoyfRanena OF BepHIHE TpeyroasEMKA ABC,
CAGADBATENLEO, QA = OB = OC, 3naunT, ecan NPOBECTHA OX-
PYKEOCTE ¢ NeETpoM B T. O B paguycon OA, oea Byaer 1po-
XOAHTS Yepea BCE TPH BepIIMEKI Tpeyromsamka ABC. Cnemo-
BATEALHO, OBA GyAeT ONMCARBOH OKONO TPEYTONBHHKA COTJIACHO
onpemee 0 ONHCAHAON OKPY:XHOCTH.

TeopeMa JoKazaEa.
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HHUKE, ARAseTcd TOUYKON DepecedeHmnsa cepefWHHKX DepIeH-
AUEYIADOR TPEYTONREAKA.
Hano:
AABC;
TouKRa O — MeATP OKPYKHOCTH, ONACAHHONE oxomo AABC;
OM, ON u OL — cepegnankie nepuesgarynsps AABC.
Hoxasame:
OM, ON r OL nepeceralorca B Touxe 0.
Hoxasameasvcmeo:
Paccmorpam rpeyronsanr ABC u onACARHYI0 OKPY’RROCTE
¢ meHTpoM B Touxe O (pac. 61).

Puc. 62

Coegaeun Touxe An Bc rouxodt 0. Honynum AACE,
Jror TpeyruasEny — passobeapennsii, T. K. AQ = BO (Kax
paanycrt). OL apnserca megmanoii B sricotoil AAOB. Cneao-
BATeNBHO, TOUKA O JC/RAT HA CEPeAMHEHOM NepNeBANKYAApe
K cTopore AB. Tax 1xe MOXHO AOKASATE, YTO TOUKA O NesnT
Ha CePeHHENX DeDHCRANKYAADAR K APYIHM CTODOHAM TREY-
ronsanka ABC.

Taxmm obpasom, meutp oxpyscHOCTH O JNemuT EA mEpece-
- YeHHH CAPESAMRHNX HePNEEANKYASAPOS K CTOPOHAM TPEYTOML-
HHUKA, BOXDPYT KOTODOTO OHA OLHCAES,

TeopeMa poxaszana.
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Bnucarnas okpyxHocn
Briucarinoli 8 mpeyzoxvRUK OKPYMHOCLIO HASHBICTCA

OKDYRHOCTBH, KAaCAIIIANACH BCEX €ro CTOpoH (pHc. 62).

Ecne fpe OKPY;KHOCTE HMEIOT o6mMYI0 TOUKY B OOIYIO
KacaTeasLHyI0o B »ToH TOUKE, CUATASTCH, UTO OHE KAaCAIOTCH
APYT ZPYTA B NARHORX TOUKE.

Ecam meHTpH OKDYXKHOCTeR Zexscar mo OZHY CTODOHY OT
nx ofimeidl KacaTensHOM, TO TAKROE KACAHME OKDYXKHoCTeH Ha-
apiRaeTcE auympennum (puc. 63).

Puc. 63

Ecnu meBTPE OKPYMEOCTeHt Mesar 10 pasHbie CTOPOME
or nx obmeit kacaTeanmolt, To TAXOE KacaHme OKPYKEOCTeH
HasmBaeTeA sHewnum {puc, 64).
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Puc. 64

Teopema: B mobo# TPEYTOALRHUK MOKHO BIHCATH OXPYIXK-
HOCTbH. . )

Hdano:

AABC rouxa O — Touxa pepecewenus Guccexrpuc rpey-
roanERKe ABC.

Hoxasame:

roura O ABNACTCA NEETPOM OKDY:KHOCTH, BIHCARKOR B
TpeyronsEEK ABC.

Hoxazameavcmeo:

Pacemorpunm AABC (puc. 65).

Puc. 65

Bunoamme nononnmem»nﬁe TOCTPOPEMA: HPOBeAeM M3
rouxkE O nepnenguxyaapu OK, OL, OM x croporam AC, BC,
AB CcOOTBETCTBEHHO.
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Touxa O pasBO yAAReBE OF CTOPOH TpeyromsHHua ABC.
CrepoBarensno, OK = OL = OM. 3maunt, OKDYRKHOCTE ¢
neHTpOoM B Toure O npoxoaur vepes TouxH K, L 1 M. Tourn
K, L u M nepnemguryaspuas: pamuycam OF, OL u OM, t. e.
MOXKHO CKE83ATH, UYTO OKPYAHOCTE: ¢ BEATPoM B Touxe O raca-
eTcH CTOpOH TpeyronsEEKa ABC B rouxax K, L, M.

Taxam ofpasoM, ORPYAHOCTH ¢ OeHTPOM B TOUKe O H pa-
mrycom” OR apnaerca somcapsoll B TpeyroasEux ABC,

Teopema KoKASAHA.

Teopema: NeETP OKPYRHOCTH, BINCAREOH B TPEYTOMHEEK,
ABagerca TouKoll mepeceveans ero Guccexrpme.

Hano:

AABC;

7, O — HEHRTD OKPYIKEROCTH, BIHcaEHOR B AABC;

t. L, M u N — Touxm racemns (puc. 66).

B

LY

Pnc. 66

Hoxasamy:

ayun OA, OB n OC nepecexaloTcs B TouKe O,

Hoxazameavemeo:

CoeamanM Toukn N, A, L » B ¢ Touxot 0. PaccMoTpumM
IPaMOYTOAbELE ThReyromauky AON u AOL. Oua pasak 1o
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PABEHCTEY I'HIOTEHY3H B Katera; AQ — ofmas ranoTeEysa.
LO = NO -— xaverH (OHH DABHH KAK DARRYCH).
Tlockoanry AAON = AAQL, seaunr, ZAON = ZAOL, Cre-
JIOBATENBHO, TOYKA O Nemmr Ha GHCCEKTDHCE TDEYIOALHEKA
ARBC, nposefleREOR M3 BepnraaLl A.
Taxum He o6pasoM MOXEO ROKA3ATH, 9TO TouKs O sescur
EA ABYX APYyrHx GmccexTpHCcax Tpeyroarumka ABC.
TeopeMa ZoKA3aHA.

Yrnbl, BAMCOHHEIE B OKPYXHOCTS

Yznom, 6NUCGHHVIM 6 OXPYNCHOLMb, HABHIBAGTCH VIO,
BeDPIIMEA KOTODOTO AEKHT HA OKPYKHOCTH, A CTOPOHE! Hepe-
cerawT oxpyxxoers (puc, 67).

B

y: |
Puc. 67

Teopema: BIMCAHENINY B OKPYXBO0GTH YIOA, CTOPOBH KO-
TOPOro MPOXOAAT Uepes ABe AAEHBIE TOUKM OKPYAKHOCTH, Pa-
PEH TIONIOBHHE Y12 MeX/Y DAfMYCAMH, HPOBCACHHEIMH B 9TH
TOUKH, HAH ACHOJHSET MOAOBAHY 2TOro yriaa o 180°,

Hano:

7. O ~— HeETp OKPYXHOCTH;

ZABC — mnucaHHLE B JANHYK OKDYHCHOCTE;

OC 1 AC — pagmycH;

ZAOC — yroa MeXxxy panaycaMH.
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Horasams:

ZB = 172 ZAOC ung LB~ 180° — 1/2 LAOC.
oxasamenvemeo:

PaccuorphM 4 caydas.

1. IIycrs Touka O nexwr Ba orpesxe AB {puc. 68).

CoeauarM Toury Ac Towxoii O. Ilonyannca pasmoben-
peEHEEI Tpeyroapuuk ABO ¢ ocroBanueM AB (BO = A0 xax
pafuycH). 38auny, A = /B KaK yrAK OPH OCHOBANEN pak-
BOGCAPEHHOO TPEeYTQABEMKA.

LA+ £B= LAOC (xax pHemIEeMy npH eepummse (7). Cre-
MoBaTensno, LBw~ 1/2 ZAOC. Yto u TpeoBANOCE AOKARATS.

2, IIpopegen puamerp BM emyrpu yraa ABC (puc. 69).

Puc. 69

LB = L1+ £2, ZAOC = /3 + /A.

3. 3¢ 258 65
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£1 BAXOAWTCH IPK OCHOBANHNA PABHODEPEHHOIO TPEYTOND-
wara AOB. /8 spaserca BHeIDHMM YrAcM TpeyroasERKa AQB
opr sepmuze Q. Clegosarensro, L1 = 1/2 /8,
. Z2 BAXOEETCSH DA OCHOBRIH PABROBOIDEERON TPEYTOMb-
ey COB. 4 gpaserca BREITEVM YTAOM -rpeymnma\OOB

* opH sepmEnRe (. Caegoparemsut, L2 = 1/2 /4.

Taxum obpasoM, Z1 + 22 = 1/2(23 + £4) = 1/2 ZAOC.
Seaunr, ZB = 1/2 ZAO0C. Yo 2 Tpeboranocs ROKABATE.
3. Huamerp BM npoxomer caapysxu yraz ABC (puc. 70).

ZB = ZABO — ZCBO, ZAOC = LAOM - LCOM,

ZABO gaxopmres npH OCEOBAERY DARHOBRAPEHHOIO TDEY-
rozsEuka AOB. ZAOM saRgerTcA. BHEITHAM YTEOM TPEYTOAL-
ruxa AOB npn sepmure O. Caexomartemsso, ZABO =
= }/2 LAOM.

£ZCBO gaxoauTca NPH OCHOBAENY DABE0GeAPeHHOIC Tpe-
yroapeuxa COB. ZCOM ssazercs BHEMHRM YTAOM Tpey-
roasenxa COB npm mepmmue 0. Creponaressno, LCBO =
= 1/2 ZCOM,

Taxum obpason, ZB = 1/2 ( LAOM - LCOM) = 1/2 LAOC.
Bmawmr, LB 1/2 ZAOC, uro H TpefoBANOCH AOKARATS.

4. Imamerp BM mpoxouwr BHYTDH yraa ABC (pue. T1).



Puc. 71

. £EB = L1+ L2, LAOC = £B3+ Z4.
£ HAXOZHTCA OPR 0CHOBAEMY DARHOGEADEHHOIO THEYTOML-
HEKa . AOB. /5 apnaeTcs BHOITHUM YYAOM -rpeynommAOB
npu sepmuye O, Caegoparensno, 41 = 1/2 £5.
AZEaxomxmmampannoﬁenpmom'meymm-
KA COB. £6 ABAseTcSa RECIMIHUM YrAOM Tpeyroakiuka COB
npR sepimmse O, CregoBaTeanHo, £2= 1/2 £6.
Taxwma obpasoM, LB= /1 -+ £2=1/2(L5+ £6).
£5 — cuexaRill ¢ /3, caenoparensno, £5 = 180° ~ £3.
Z6 — cmexnsl ¢ Z4, caenoparensgo, L6 = 180°— Z4.
ZB=1/2(180°—~ £3 + 180° ~ £4) = 180° - 1/2 (43 + £4)
Tockonsry LAOC = /3 + L4, 7o LB=180°— 1/2 ZAOC.,
Teopera AOKASAHA.

Credemsue

Bcee sumcaERNE B OKPYRHOCTE YLK, CTOPOHEH KOTOPEIX
IIPOXOAAT epes /B¢ ARHHLE TOYKH OKPYKHOCTH, & BePUIHHL
Je:caT 00 GAEY CTODORY OT mpamoil, coeguumomel »TH TO3-
K#, paBEHM (puc. 72).
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Puc, 72

Emmpomyrmnpoxomrmpeammwox
PY3HOCTH, T0 yrox npadoit (pac. 73).

DN,

Puc. 73

C




Masa 7

MHOI' OYFONbHUKU

Nomakas

Jlomnanoii RasrBaercs durypa, COCTOAIUAR N3 FOYER, HOC-
NeROBATENHHO COSAMHCHERX OTpeaKaMu {puc. 74).

Puc, 74

TouxH coefUHEHEAS OTPEIKOB HASKIBAIOTCH SBEPULLLHAMIE IO~
MaHOH#, A COSANHAIOMMEe X OTPE3KH — JSeHLAMY JOMAHOHR.

nouamxomgrﬁmupocmoﬁ(pnc. 75a) u ¢ camonepe-
cevenuem (puc. 750).
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Puc. 75
A:Mianouauoﬁ
Haunaoli roNanoll ARNAETCH cyMMA SIHH BCEX e 3BOHLEH.
Teopema: rmama aoMasof He MeHbITe AMHHH OTDE3KA,
CORHHAIOINEI0 ee KOHEL.

Hano:

Jomamas AAA .. A.

Hoxazame:

A+ AAE . + A T A > AA,

Hoxazamervemeo:

Samenny B JoMaHOK A AA, .. A sBeHbE A A K AA, OF-
HuM apemoN A A, (puc. 76).
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Cornacuo HepasescTsy Tpeyroasaura A A, <A A +AA,,
CREAOBATENHAO, AMuNA JoMamol A A A, ... A MeHLIIe ANMMEL
moMamOk A 4A, .. A

Bamennm B AoManoli A AA, .. A sBensa A A w AA o
EnN apeHOM AA,. Ilo EepasercTBY TpeyromsEEKa punAs 06-
pazopanmo} soMasol Tarske O6yger Memnme MCXoxHOR.

IIponzeona TaKHM cmocolioM 3aMeHH 3BeHbes, XolifeM Ao
oTpesxa A A, RIMES KOTOPOTO MEHBIIE RNHHLI AoManol
AAA, - A, .

Hrex, M1 DOXYINIH, TTO

AA +AA T At A > A,

Teopema ZoKasaHA.

Muoroyronstuku

MnozoyzoavruKom BAsHBaeTCA PHIYDS, COCTOMINAR H3
HECKOJBKHX TOYeX, IOCHeROBATeALHO COOXMHPHHLIX OTpe3-
KaMH, 9TH TOYKH HA3KEBAlOTCA éepuiiiamu. OTpeskm, co-
. SNMHAKWIIAES TOUKH, HASHRAITCA CMOPOHAMU MHOLOYLOAL-

nura (puc. 77).

Puc. 77

CaMEIM IIPOCTHIM MHOTOYTOALHHKOM ABAACTCA TPEYroib-
Bux. Bumalor raxixe gmpexymmxn, OATHYTOABHEHKH,
IMecCTHYTOAGHEKH H T. A.
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Cocednumu BAGMBAIOTCS ARE BEDIDEHLL, ARIAKIHEECH KOH-
OBMH OXHOTO OTDE3KA.

IIpomusoaexcauist HASHNEBAIOTCA HG COCEANNE BEPITHEEL,
He ABAAMITHEeCE KOENAME QRBOTD OTResKa.

Muoroyroaseni obosHAUBATCA R-YTOALEMKOM, I'Ze 1 —
THCAO BEPIIME H CTOPOH MEOTOYTOABEMKA.
" J{ua201GXAbY0 MEOrOYrONSHEYS HASHIBAETCS OTDE30K, CO-
exuEAIONME JMobse He cocextne, NDOTABONGXAINHE BePIIH-
HE PUTYDEL.

MEOrOYTONLHRK PASHeneT LAOCKOCTD HA 2 9ACTH: BRYT-
PeHHIO) N BHENIHION.

BryTpermeill 4acTEX IAOCKOCTH ABJLFETCH T4 4aéTh, KO-
TOpas JeKHT BHYTDH MHOTOVIONLHHUXA.

Iaockum RA3EIBAETCA MHOTOYTOABHHK, COCTOSIEN M3
OTDAHMYERHOH CTOPOHAMM MHOIOYTOJBHHAKA BHYTPEHHOH wa-
o maockoeTn (pue. 78).

B

|V

Put. 78

Buinyxnuiti MHOroyronsHmk

Buwnyravis HAALIBAETCA MHOTOYTONLHHK, BCE YACTH KO-
TOPOTO JISXKAT N0 OZHY CTOPOHY OT Kasjoi#l mpamoil, mpoxo-
Aawedt gepes molbte ero Aee sepmnenl. Ha prcyrre 79a nsob-
paseH BRITYEJANIN MHEOrOYTOARHME, HA PHCYHKe 790 — He-
BRIYKJIBAIL,
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>

Puc. 79

Yza0x BRIyKAOTO MEOrOYTOALENKA OpPA ASHHOR BEpmMM-
He SBAAETCA yroi, ofpasoBaHHB CTODOHAMH MHOIOYIOJk-
HHEKA, HMOMNIOUMY ofyio T0uKy B Toll BepmiaHe,

Brewinum y2a0x BHOYEAOIO MHOTOYIOALHAKA IDPM JAH-
Holl BepIIMEP SABAACTCA YION, CME/KHL BAYTDCHHEMY Yray
MEOI'OYTOABHUKA NpHA AaBHol BpepImAHe.

Teopema: cyMMa YIVIOB BHIYKJIONO A-YPOJLHAKA paBHA
180°(n — 2). '

Hano:

AAA, .. A — nunyxm momyrmmﬂm.

Hoxazamv:

- LA+ LA LA, ..+ LA = 180%(n - 2).

Hoxaszamerscmaa;

PaccmorpuM Bunykamdi Muoroyronssunk A AA; . A,
(puc. 80). Ilposenem zreronsTs A A,.
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MEoroyronsEnK pasfieamica Hu Abe PATypH: Tpeyroih-
HuK A AA, n Mroroyromauk A AA, .. A, mueonmi n - 1
BOPIOMH.

LA, = LAAAY LAA MG LA = LAAM + LAAA,

. Cymma yrnoB MHOIOYrONRERES paBRa A 4.A, ... A pasEa
mmwxmmymma%nmmymmacm
AOBATENLHO:

’LA1+AA2+AA,...+£A,_-4A‘A,A,+AA,A,A,+4A,+
+ZAAA YLAAA + LA b o+ LA - 180° + LAAA +
+LAAA Y LAY .+ LA,

Tammeoﬁpamumom,mcymyrmnmro—
yronsamka A AA, ... A DABEA CyMMe YIVIOB TPeyTONBHEKA
AAA u umoroyronpamxa A A4, . AL .

LA 4+ LA LA o+ LA = 180° + LAAA + LAAA+
+ LA+ ..+ LA,

Ecny DpogoixuTh, TO HA Ware (i — 3) ML noayuaM Tpe-
yromeEBK A A A, cymMa yraos xoroporo passa 180°. Ta-
KM ofpasonM, DOXy<IaM:

LA, + LA+ ZA, .. + LA, = 180%(n — 3) + 180° = 180°%(n —

Teopema zoxasans.

MposuneHem MHOTOYronbHuk
ITpasurbLRLIM MHO20Y20RLRUKON HASLIBAIOT BHIFYRILIA
MHOPOYIONBHRK, BCe YK H CTODOHE KOTPOTO PARHEL

DopMyna HAXOXKBEHVS YIND
NPaBMNLHOTO MHOTQYIONLHNKD

Brsegem-popuyny Ana BHIACAEHAS YrAA d, NPABAALHO-
TO N-YTOJLHMKA.

Cymua Bcex yriioB n-yroasuuka pasua 180°(n — 2), Ilo-
CKOJNBRY B MPAPUIBEOM MHOTOYTOJALHEMKE BCE YTIAK DABHAL,
yTOX o, Gyner pases:

a, = 180°(n - 2)/n.
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Poanen L Mamwmerpus

HYeruipexyronsHuku

YJemupexyzonvnuron EassBacTCA PUTYPa, COCTORIIANA na
9eTHIPEX TOYER, HOCACKOBATENBHO COCTHHEHARIX OTPESKAME.

CTOpOHH 4eTHIpexyroJbHHKA, HMelolqae oSmMy0o TOUKY
COBHEHNA B KOHIE OTPE3KA, HASHIBAICTCA CocedHuUMU.

CropoBH TeTHpeXyroasHEKA, He HMemoniue oﬁmei T04-
KH, HASKIBAIOTCH RPOMUGONORONCHBIML.

JinaroEAIAMA 9eTHPEXYTIONLBHHKA ABIFIOTCA OTDe3KH,
COCXRESIOUIRE 610 TPOTHBONEXANIAE BepPIBH. YeTsIipexy-
TONBLERE AMeeT gBe guaroHamu (pue. 81).

C
B

Puc. 81

YeTrpexyrosENK oD0SHEATACTCH ero pepmuEaMy. Hampu-
Mep, ZeTHpexyrosbank ABCD wm vetnpexyroarnux KLMN.

YernlpexyTOapEMKY OMBAI0T BROYKIBIMA H HEBRITYR/IRIMA.

B evinyiaom GeYHDEXYTONLEMKS KAKIAA GMATOHAID He-
mmnazwpeymumma(pnc 82a, 6).

& <P

Pnc. 82
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Tecmerpm 3a 24 vaco

Bmymmmymmmomum—
'roaaned nexnT PErypy Ha ABa TpeyroJbHRE: (pEe. 83),
B

D

Puc. 83

B cBAsH ¢ 5THM MOKHO CZONATH BHEOH: CyMMA YIEOB ge-
THPEXYTONLENKA papBa 3060° (kax cymwma yrios AByx Tpey-
" ronpHuKOB = 180° + 180°).

MNapannenorpamm

Hapanreaozpammon RA3HIBAETCA YOTHPEXYTONBHHK, ¥
mopmonpommommecmpomnapamm(pm. 84).

Puc. 84

CaoilcTea napanaenorpaMma
Teopema: ¥ IAPAAACAOTPAMMA NPOTHEORONOMHLEE® CTOPO-
Hh! PABER ¥ ITPOTHBOLONOMKHELIE YIUIH DAEHH.
Hano:
ABCD — napannenoTpan; -
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Parnen |. (nasserpn

AB | CD;

AD | Be.

Hoxazamp:

AB = CD;

CB = AD;

LB = £D;

LA = /C.

Hoxasameascmeo:

Pacexorpau napannenorpass ABCD (puc. SSa)Buno.n
HIM JONOAERTEALHEOES HOCTPOSRRe; NposeAeM amaronant AC.

AACB = ACAD — 1o BTOpOMY IPHIEAKY PABSHCTEA TPEY-
TOMLEMKGOE (CTOpOHe B OpPEIerampM K Hei yrouam):

CA — obgas cTOpOBa;

ZACB = JGAD(xaxmpecrnmmenpuCBllADn
cexyme#t CA);

ZBAC = LACD (xax maxpecr memaipue mpu AB | CD u
cexymeit C4).

Ha pRBEECTER TPEYIONLERROE ClexyeT, 910 CB = AD; AB =
= CD; £B = 2D (pac. 856).

%]

Puc. 85

ZA = LBAC + LCAD; £LC= LACB + £LDCA; £BAC +
+ ZCAD = LACB + ZACD (1. x. ZACB = /CAD; ZBAC =
= LACD), crenopaTensno, LA = /C,

Twwuagm.



[somevpun 30 24 waca

TeopeMa: AMATOEAMM NAPAAACAOrPAMMA TOURO 1mepece-
YEeNHA AeNATCA NOHONAM.

Hano:

ABCD — papaanenorpaMm;

AC un BD — pguaromanm;

AC ~ BD;

r. O — TouKa nepeceyeRna yuaronanek AC u BD,

Hoxasamo: '

A0 = OC, BO = OD.

Hoxasameavemeso:

PaccMoTpuN DapantenorpaMM ABCD (puc. 864).

AAOB = ACOD mo propoMy NPHIEABKY DHBEHCTRA TPEY-
TONBHEKOR (CTOPOHE T OPHASHKATIHN K Hedt yroam):

AB = (D — no ceoiicrBy OPOTHBONONGKEHY CTOPON IA-
PANIEAOrDEMMA; )

ZDBA = /BDC {nax paxpecr nemamme npa AB | CD n
cexymeit BD);

Z£BAC = ZACD (xax Haxpect aexamue npu AB || €D n
cexymeii CA) (pac. 864).

M3 paneHcTEA TPEYIOALEKKOR CAeAyeT, YT0 AD = OC; OB
= 0D N

Teopema jxoxasang.
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NMPMasary NaPARROAOIPAMMA

Teopema: €CAR Y ILTHPOXYTONEENKA, B¢ CTOPGHEI DABHI K
TAPATNeAEHEL, TO 10T TeTHPEXYTONLERK — DADALISIOIPaMM,

Hoxo: .

ABCD -— qeTHPEXYTOALERE;

AB = CD;

AB [ CD.

HJoxazame:

. ABCD — miapanaenorpaM. . -

Hoxasameascmeoo:

Paccmorpan werupexyromunk ABCD (puc. 87a). Ipo-
BegeM xEaroEsin AC.

AABC = ACDA no uepsoMy BPHSHAKY DABEHCTBA Tpay-
TONLHBKOE (MRYM CTOPONAM H YIOy MeMRY HEMN):

AC — ofmas cropona; .

AB = CD — 1o yeAOBRD; :

ZBAC = LACD (nax saxpect memautue upa AB | CD n
cexymreit CA) (pre. 870).

B ° B 6 '
C C
4 4
. D D
i Puc. 87
Ha paseRCTEA TPEYTWILHEKOER CleAyeT, 910 LACB = /CAD.
OREEKO BTH Yrau SBISIOTCH HAKPECT JeKAITHMA NPK. fepe-
ceuenuy npaMerx CB u AD cexymeik CA. CiexoBaTenLso,
npavere OB u AD napenxensssl.
Hrax, B vernpexyronsauxe ABCD AB | CD, CB || AD.

SHAUAT, ZeTHPeXYTro/BHEK ABCD — napaanenorpasm.
Teopexa xoxaszaHi.
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Teopema: ecan ¥ TeTHPeXYTOASEMKA IPOTHBOOCHORS-
HH¢ CTOPOHE DABHEL, TO TOT YeTHPeXYTOALHYK — Dapane-
AOTPAMM,

Hano:

ABCD — ueTHpexyrolbaHK;

_AB = CD;

AD = BC.

Hoxasams:

ABCD — napannenorpamu.

Horxazamensvemao:

Paccmorpam werripexyroaraak ABCD (pae. 88a). Ilpo-
Bellem mUAroHANL AC. '

AABC = ACDA no TperneMy IPH3HAKY PABEHCTEBA Tpey-
TONBHAKOB (TpeM CTOPOHAM):

AC — ofmas cropona;

AB = CD — no yoxopmio;

AD = BC — 1o yoaoRMiK.

M papeRCTBA TPEYIOABEHKEOB CAeRYeT, 910 LBAC = LDCA
{puc. 886). 3uaunr, AB || CD.

a C 6 C
B B
D D
A "4
Puc. 88

Hockonsxy AB = CD u AB | CD, To no nepromy npussa-
Ry HapajmenorpamMma (fBe CTOPOREI PABKK M HapaLlefLHLI)
JeTHpexyroasuuk ABCD — napanmemorpam.

TeopeMa Aoxazama.



Pospen |. Moowsessps

Teopema: ecnan AVAroRaNs TOTHPEXYTONBHAKE HEPeCceKa-
WTCA B TOUKOR nDepeceuenys AeAATCH DONOIAM, TO ITOT Ie-
THPeXYTOMLHEAK — HAPAJIEHNOrPAMM,

Hdano:

ABCD — 9eTHpPexyroisHNK;

AC u BD — aunaronann;

AC n BD B rouxe O;

AO = 0OC, BO = OD. -

Hoxasamo:

ABCD — napannenorpaMu.

Hoxazamexvcmso:

PacemoTprM geThipexyToJsERE ABCD (puc. 89a). AAOD =
= ACOB mo meproMy HPR3HSKY DABEHCTBA TPEYTOJBEMKOB
(nBYM CTOPOHAM M YIIy NEXKAY HUMH):

ZAOD = LBOC (xax BepTHKAALHEIE);

AQ = OC, BO = OD (no ycnoenmw) (puc. 890).

H3 pare=cTBA TDEYTOALHHKOB cASAYeT, UT0 LOBC = LODA.
Mexraoy TeM 37U YIAN ABAAIOTCS BHYTPSHHHMHA HAKDECT Je-
Aamume npu opamex AD u BC » cekymeit DB. 3maqnt,
npameie AD n BC napanneisHbL.

Paccuorpum Tpeyroaranxn AOB u DOC (pmc. 89s).

. Puc. 89
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AAOB = ADOC mo nepsoMy NDPHEGEARY. DABOECTBA TpeY-
TOABLEHKOR (ABYM CTOPOHAM H YIIy MEXAY EMMA):

ZAOB = /COD (xak BepTHEANLELIE);

AQ = OC, BO = OD (mo yczosuw0).

Hspammwmmemumm-éom
Mexxgy TeM 2TH YIVIN ABAHIOTCH BHYTPeHEHMM RGKDECT Je-
mmmnpnnpmmABnCDnmymeiBD BuawmT,
opansie-AB 7 CD napaaneasHel.

Hrax, AB = CD, AB | CD, crenosarensso, QeTHpexy-
ronsEEK ABCD — napanneforpaMM.

Teopema AoxasaEa, -

i

-

MNpamoyronsink
IlprMoyzoxvKuKOM HasnBaeTCA LADANAEAOTLANMM, ¥ KO-
TOPOTO Bee yramr npamuie (puc. 90).

B C
L. U

A0 O0b
Puc. 90

Hpasoyroxsanr ofnanaer. BceMM CBORCTBAME Dapazine-
JAOTpaMMA;

1) DpOTHROIOAOAHEE CTOPOHE DABHEI;

2) mpaaropaAny WEpeceKAlTCHd M TOuKod mepecedeHwIs He-
AATCH DOTIONAM.
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Ocofoe ¢80ACTBO NPNMOYTONLHAXS

Toopm: JAHATOHANT DPAMOYTORRHEEL DABHLL.

Hano:

ABCD — npaMoyronsuauk;

AC n BD — pmaronamm.

Hoxaszamby;

AC = BD.

‘Hoxasamenvemao:

Paccmorpim mpsmoyromsamx ABCD (pmc. 91a). ADAB =
= ADAC 1o mepsoMy NPHIHAKY DABEHCTBA TPEYIOJSLEWKOB
(ABYM CTOPORSM M YIAYy MeAAY HAMN):

ZA B £D — npamue;

xaTer AD — obmxmit;

xaTersi AB u CD pasHi RaK MPOTHBONONOMKHEIE CTOPOHE
napannénorpauma (pue. 916).

B C B c

a 6

4 D 4 D
Puc. 91 .

H3 paBeHCTRA TPeYrOULAMKOB BHEOZHM, ¥T0 HX I'HIIOTE-
Byssl AC # BD pasEL,
" Teopema aoxaszama.

Oﬁpammmpmmymmommm
PABHEL, 5TOT NADAANSNOTPAMM — NPAMOYTOJLHHK

Hano:

ABCD — napaznenorpam;

AC n BD — puaronanm;

AC = BD. \



\
Fecmarpis 30 24 vaco

Hdoxazams:

ABCD — ODpAMOYTOREHHK.

Hoxasameasemso:

Paccworpaym napaanenorpamu ABCD (pre. 92a) ADAB =
= ADAC no TpeTheMy ODHOHAKY DRBEHCTBA TPEYTOALHMKOE

-(no TDeM CTOPOHAM):

AB = CD (xex DpoTHBONOJOKEBE CTOPOHL HApannenor-
paMma); .

AC = BD (xar guaronann);

oropora AD — ofmpas (pre. 920).

B : C B H c

g 6

A D 4 4 D

Puc. 92

W3 papeECTBA TPEYTOABHHKOR CHEAYeT, 4P0 LA = £D.

Hocronsry y napannenorpAMMEa TDOTABONONOKHEIS VI
PABHEI, TO MOMKHO BLIBecTH, ¥T0 LA = ZC, a LB = LD, Ta-
KuM oBpasoM, LA~ LC= LB= /D,

Cyuma yrioB napaaxenorpamms pasma 360°, 1.e. Z4 +
+ 20+ LB+ ZD =~ 360°, TIocKOAEKY MK BLIBE/M, YTO B 1Ua-
pangencrpaMse ABCD Bce yran papHR, 70 LA = LC= LB =
= £D = 360°/4 = 90°, 3paunT, napamrenorpamm ABCD aB-
RASTCH - HPAMOYTOMBHEROM.

Teopema noxazaHa.

Pomb

Poxfom HAIKISReTCH DAPAANENOIPAMM, ¥ KOTODOTO Bee
CTODCHEI PABEH (puc. B§8).



7

Puc, 93 - )
- Pouﬁoﬁmmrmuncmmmmpunemrpma

Ocofioe caoiicTao pomGa

TeopeMa: suarouann poMGa BOGNMHO NePHCHANKYASDHEL
H EEJAT ere YTALL NONoaaM.

Hano:

ABCD — pout (purec. 94a);

AC m BD — pgitaroramm.

Horxasamuy:

AC | BD;

ZDBC = ZABD;

LACD = ZBCA.

Hoxaaameavcmen;

Paceuorprm AABC (pac. 946). Toaxa O — TouKxa nepece-
gepus auarouanedt AC u BD. AO = OC (upusHAX napasie-
adorpamma). 3gaunt, OB aenserca Mexuarodt AABC.

AB = BC (o onpemenemmnio pomba). Caenorarenno,
AABC — pasrofegperantilt. Spavnar, Meguana OB asagerca
Taxme OmccexTpucoit AABC, coOTBETCTBEHHO M GMCCeKTDM-
coli B. Baaumr, ZABO = £OBC, coorsercrpento u ZABD =
= /DBC (1. %, orpeaok BO nexur Ha ayae BD).

OB asnaerca Taioxe BHcoTod AABC (o ceoiicTey Meaua-
Hbl pasE0SeapeHEON0 TPeyTONLRRKA), Saaunr, AC L BO, coor-
BercTeerHo AC L BD (T. X, orpesox BO nexur Ba nyye BD).
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Paccuorpum ABCD (puc. 948). BO = OD (npassax na-
panaenorparma), 3paumr, OC spusercs Mexuanoit ABCD.

a C é C
B 4 B « B

» D ﬁ D
4 4

Puc. 94

BC = CD (uo onpegenenmr pomba). Caenopareasno,
ABCD — paspobeppenuEmfi. 3uauwmr, Mexuans OC asagercs
TaxxKe Onccexrpueoit ABCD, coorpercrseyHo B (MccexTpH-
coft C, 3aaxmr, LBCO = £0CD, coorpereraenuo u LBCA =
= ZACD {nocroanky orpesor CO nemur ma ayue CA).

Hrax, Mu soxasanu, w10 LDBC = LABD, ZACD = £BCA,

AC 1 BD. .
Teopeda RoKajaHa.

Npuaxaxn pomba
1) ecn B DapARNCACTPAMMS RUATORANY NePReBAHKYILD-
BI HaE ABAmoTes GHCCeRTDMCAME eI'0 YIJIOB, TO 9TOT LApaI-
AenoTpaMM — pomnb; -
2) ecad B YOTHIPEXYTONREMKE RCE CTODOHM DABHLL, TO 3107
QeTHPEXYTOALENK ABAACTeA poMGoM.

Keagpar

Keadpamon BasuBaeTca OPAMOYTONLEHAK, ¥ KOTOPOrp BCe
CTOPOHRK paBHKI (pHC. 95).



Puc. 95°

Keagpar ofmagaer Bcemu cpoficTBAME HDPAMOYIrONBHHKA
" pomba:

1) Bce yraL npAMLe;

2) anaroBany pPaBHN, BIAUMHO NepHeHIMKYASPHEL, TOY-
Kol mepecouenns AOASTCA TIOHONAM, 8 TAKME AeAAT VIJEH
KBSApPATA IOHNOAAM.

' Mpuasax xsappara
Ecay AUATOHANH NPAMOYTONBHHKA DABHE, TO TOT DpA-
MOYTOALHHE ABAAETCH KBRADATOM.

Tpaneums

Tpaneyueii HABLIBOEICH TOTHIDEXYTOALHAK, ¥ KOTOPOTO ABE
. CTOPOHW NADAAACALEL!, & ABe APYTHS CTOPOHR! B2 NAPa/LISALHEL.

OcHo8aHUIMY TPATSNHH BASHBAIOT ee HADALICXEHES CTO~
POHEIL.

Borxoavixn cmoporany TpanenuE HASHEBAIOT e¢ HE NADAJ-
JNenasELle CTOPOHH (phe. 96a).

Pasnobedpenroli HA3HEBACTCA TPATIENNMA, ¥ KOTOPOHk 6OKO-
BEE CTOPOHH PAaBHH (puc. 9606).

IIpamoyzonrvioli HaSHEBaeTCH TpAIEIMA, OAWH M3 YIIOB
KOoTOpOi mpamoit {(puc. 96a).

Cpedneir aunueli TpaleDRAE HAZEBAETCS OTPEIUK, KOTO-
puiit coeqmuneT cepeanan GOKOBEIX cTopom (puc. 962).
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Tecvetpun 3¢ 24 waca

a

A

B C

D

B C

Ml - }N

,, I S #

Puc. 96

]
B o}
2

TIpe:xpae geM DPACCMOTRETh CBOMCTBA Tpamenny, PRCCMOT-
pEM B goxaxes TeopeMy Maneca (AperHerpeyecKord yIeHoO-
ro, XuBOIEro B VI B. X0 H. 9.), & TAKIKe PEOPEMY 0O cpeAHel
AMEMY TPSYTONLERKA.

Teopema ®aneca

Teopena: ec/IH IAPAAASILHEE IPAMEIE, TCPECERATOIIE CTO
POHEL Yrila, OTCEKAIOT HA OFHOM €0 CTOpPOHE DABHLIE OTPESKH,
TO OHM OTCERA0T PABHBIC OTPEIKH M HA XPYFoi ero cropole.

Hano:

ZLab;

A, A, A, — TOUKH IepeceveHUA TADALNSNLHNX TDAMEIX
c0 cTOpoHOH a yraa ab;

T. A, MEIKAT MEXAY T. A, M T. A

B,, B,, B, — COOTBeTCTBYIOIIME TOUKH HEPECETEHUA TeX
e MapasAcALESIX DPAMEX ¢o cTopoHoit b yraa ab;

T. B, aewar MexAy T. B, n . B;

Ady = Ah,
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Paen |. Macssmserpus

Paccmorpus Lab (puc. 97a). BumoangM AoNoAHERTENb-
REHEe OOCTPOCHMS: TpomefeM 9epes’ T. B, mpamywo ¢, napax-
nensEyI0 npamoi a. IIpauan ¢ nepeceueT NapawleALELIe TpA-
Mie A B w AB, B Tomax C, u C.ooo-mamso (puc. 970).

o\ /\
Al ’-81 'Bl

j: \QB, ' AF A
X 77 -

Puc. 97

YeTHPeXyroabHuK A,A, C,B, — napanmenorpaMm, T. K.
AA, | CB, AC, | AB,. TloceolicTey CTOPOR DApAANENOT--
pamma A A~ CB,, AC = A,B,.

Yermpexyronsank A A, B, C, — napantenorpaMm, mo-
cronery AA, | C,B,, AC, | A,B,. ITo ceoitcrsy cropon na-
paxnenorpases AA,= C,B,, AC,=~ AB,

Iocromxy 4. 4,= A A, (zo yorosmio), 10 C.B,= B, C,.

PaceMorpax Tpeyroasanxn B,B, C, n BB, C,. Omm pas-
EH IO BTOPOMY TDH3HAKY PABEHCTES TPEYIOARHNKOR (IO CTO-
POHe B IPMACHKAIMM K Hell yraam):

C,B,=B,C,;

4B B, C, = £C,B, B, — xaK BeDIHKAILELIE;

4B, B,~ LB, B, — rak Raxpecr ne:ramue npn A, B, ||
| A,B,n oercymeﬁ C C

Hs pasenctsa rpeyroassmkor B,B, C, n B,B, C, crexyer,
aro B B,= B,B,.

Teopeua AOKA3AEA.
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Teopema o cpepHen anknn TpeyronsHMka

Cpedueii xunueli mpeyeoavhuxe HASHBAETCH OTPEIOK,
coeB oAt cepeAREN ABYX M3 ero ¢ropon (puc. 98),

B
N
Y c
MI™ oot
Y|
Puc, 98

Teopema: cpeaEAs JEHAH TPEYIOJBEMKAE, COSARRAOMAA
CepeNUREl ABYX €0 CTOPOH, DapaTentHa TpeTselt cTOPORe B
pPaBHA ee DOROBAHE.

Hano:

AABC;

MN — cpegmas musma AABC;

AM = MB;

BN = NC.

Hoxazamy:

MN | AC;

MN = 1/2AC.

Horkasameavemso: .

1. Paccmorpam AABC (puc. 99).

Yepes Touxy M mpopesem npamywo I || AC. 9ta mpamas
mepeceqer orpeaok BC B Touxe L. ITpu avon mosyunres, wro
BL = LC (nio Teopene Paneca). Suauwr, Toura I npumaze-
AT cpeRueil AMRAN TPEYTOALENKE M COBIAKALT C TOUROKE N,
Cregoparensro, ML cosnager ¢ MN. IMockonuxy ML nesxmr
na npamoik I || AC, o u MN || AC.

20



Puc. 99

2. BunosHAM SOMONHRTENLHOE LOCTPOSHNE: TePes TOTKY
N nposezem cpegmow muamioc NK, 1. e, AR = KC. . .
Obpasosenrerll verhpexyronsaur AMNK -— napannenor-

pamm, v, k. AM | NK, MN | AK. Tiockomxy MN = AK (o

cBoficray uapaxnenorpamms), AK = KC, AR + KC = AC, Mox-
HO BHIBECTH, W10 MN = 1/2 AC.

TeopeMa Roxa3ana.

Teopema o cpeanen nMHUM Tponeuun

TeopeMs: cpeaEsa AHERA TPANCOHH NAPANAICALEA OCHO-
BAHRAM ¥ paBf#a BX HOXycyMMe.

Aano:

ABCD — tpamenysi;

BC.u AD — ocuoBaniin;

MN — cpepsas auung;

AM = MB;

CN = ND.

Hoxasame:

MN | AB | cD;

MN = 1/2(BC + AD).

Hoxasameavemso:

PaccMorpem rpamemnio ABCD (puc. 100).
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Puc. 100

Bunoxmmos fonojsaaTeasERe nocrpoeana. [iposesen we-
pes pepmmgy B = roury N upamyio. Touxa L — mouxa mnepe-
ceuemna npsiMuax BN u AD.

ABCN = ALDN no sropoMy NPHSHAKY DaReHCEBA TPEY-
TOALEMKOS (CTOPOHEe B IPHIeKAIIAM K Heli yraam):

CN = ND {no ycnoruwo);

ZBNC = ZDNL (xax peprAKATLHEEIE);

LZNCB = /NDI, (xex spyTpeHENe HAKPECT AeKALIEE HpH
BC | AD 1 cexyme#k CD).

¥3 paBeHCTBA TPEYrONLEMKOB caeayer, aro BN =~ NL;
BC = DL. 3aawur, MN apnaerca cpegaeit auauelt Tpeyrons-
Baxa ABL. Cornacmo cholicTEy cpemueit AUENH TPEYrONLHEA-
xa MN | AL.

AL = BC + AD.

Cnegonsarensno, MN = 1/2 AL = 1/2 (BC + AD).

Teopema HOKABAHA.



| [naea 8
[M1OWAIN NPOCTLIX OUrYP

ITpocmoli HashiRaeTca PUTYPA, KOTODYI MOMKEHO pasbuTs
HA KOHEIHOE KOJMYECTEO TPEYIOIBHEKOB.

ITpocTok dmrypoii aenserca moboft BHIyKaAnlk miuocKHit
MEBOT'OYTOJLHKK.

IIromans ofoagavaerca Oyxeol S.

Csoiictsa nnowaneit npocteix duryp
1. ¥ paBmnx QEryp DIOIIAAM PABHBL.
2. TInomaps dHrypst pAREA CyMMe ONOmMaAelk Bcex MHO-
mymm,saumpneonapaaﬁma.
8. Ilnomaxs KBaADATA PABRA KBAAPATY erd CTOPOM.

Mrowams NpsMOyrombHIKa

TeopemMa: NAOINAKE: TPAMOYTONBHAKA DABHE IDOMIBEAe-
HHUK €10 CMeRERIX CTOPOH.

Hano:

ABCD - npamoyroabHHK;

AB = DC = a;

BC=AD =},

Hoxazamy:

S oo = 0b.
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Hoxazamervemeo:

Paccuorpuy npaMoyronssne ABCD (pac. 101a). Brmon-
HEM JONOJHETEALELIe NocTpoemma {pmc. 1010): yBexwamm
cTOpoHK AB = DC = g BHa gauny b, a cropoasl BC = AD = b
nmma.nommeBweomoponoﬁ,
noﬁ a+b

B C
a
A D
B 11 C | 1
i {
6§ |9 a
4 TR 0
b o
1 o
¥ s
- a+bd
K M
P .
Puc, 101

S ypie = (6 + 0)?— Do Tpersemy ceoficrsy naomaneil mpo-
cTHIX QEryD.

8 wniae™ Saaon + Spezot Spponr + Spane — COFAACHO BTOPO-
uycaoﬁcmynnomaxeﬁnpocmdmryp
Hpamoyroasemx ABCD papen mpamoyroanmmxy PDOM. .
1o nepromy caoficTry macmaneit npocTHX QHryp mnomIany S
STHX IOPAMOYTONLHHKOB PABHEI.

DCLO n RADP — xeagpatst ¢0 croposioli ¢ ® b coorBer-
creeEHO. ClexoBATENHHO, MX NIOIAHM PABHE:
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Paapew L Macerpes

Spcio = 0%

By ™ b

CocraBaseM ypasnende:
.fa+b)i=8S+a*+ S+ b5
-28 = al+ B — (a + b)%; |

28 = -a?— b2 + (a*+ 2ab + B%);
28 = 2 ab;

8 = ab.

Taxnu obpasoN, S,.., = ab.

MNnowapr napaanenorpaMma

TeopeMa: INOMAS, BARANAEIOTDAMME DASHA NPOMIBEAE-
HMIO 6I0 OCHOBAHFS HA BRICOTY.

Hano: '

ABCD — napannexorpaMm;

CM — pricora papaanrenorpamua ABCD, npoaemmax
ocEoBaEHIO AD.

Hoxasamp:
S, pcp = AD X CM.
Hoxasamezvemeo:
Paccmorpnn napannenorpams ABCD (pace. 102).
B C
N D
A M

Puc. 102

IIpoeesem puicory BN. Ofpasosamcd DPAMOYrOALEHK
NBCM. Ero nnomagp pABHA:
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Supe = BC X CM

any;

Sypene ™ AD X CM (v. x. BC = AD).

IInomane upamoyronsanka NBCM Taxme MowHO samss-
CATE: B CAEAVIOIEM BHXe:

Svscn = Suzcw + Spma

IInomazs napaanexorpamma ABCD passa:

S0 = Sapeu + S,

AMCD = ANBA — 1o THOOTEHY3e H OCTPOMY yray (npu-
BHAK PABEHCTSA NPIMOYTOALEEIX TPEYIONLHEMKOR):

runorenyssl BA m CD pasHM KaK NPOTHBONEMAIIRE CTO-
POEH TapPARICHOTDAMMA; 1

£ZNAB = /MDC — Kax COOTBETCTBeHHEIE YIJIE IDH Ie-
pecederHy NApALTeNEHEX HpaNtix AB u CD cexymeit AD.

Tlocxompry AMCD = ANBA, IWiomans IapanieorpaMMAa
ABCD Moacno SALMCATE B BUAS:

8 ncn = Supew T Sasen

TTockoasxy S, ., +S = Sypcas 8 MBI BLIBENH, UTO
Syacn = AD X CM, vo:

S 5cp = AD X CM,

TeopeMa AOKAIAHA.

Mnowaps Tpeyronshuka

OpRy H3 CTOPOH TPEYroALENKAE HAIHBAIT OCHOSAHUEM.
Iipm arom BEIcOTOR TPEYTOMRARKA GyAET HASHBATECH BEICOTA,
OpoBeAEeHHAR K OCHOBAHMIO.

Teopema 0 nnoWAAM TPEYTONLHNKA
TeopeMa: mIOmas TPeyTOABHMKS PABHA HONOBHHE IIPO-
HOBEAIGHHA oT0 OCHOBAHMA HA BLICOTY.
Hano:
AABC; LN
AC — ocHOBaEHE;
BD — sxeora.
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Hornaszamy;

8, pc ™ 1/2AC x BD.

Hoxazameazvcmao:

Bunonsud ZoDONAUTEARRAS DOCTPOSREA: AOCTPORM TPe-
yroasruy ABC a0 napanaenorpamma ANBC (pmuc. 103). -

N B

r{

C

A . D
Puc. 103

BD amnraerca BHCOTGH IApaNNeNOTPAMMA, NPOBEACHEON K
ero ocroBaEHIc AC, IInowmaney napanxencrpamma ANBC pasaa:

S wpe = AC X BD.

Jnarouans AB feawT DapannesorpaMM Ha AB4 TPEYTOJb-
HEEKA — AANEB n AABC. ILiomans napaanesorpamea ANBC
TEKIKS DABHA;

8ovne ™ Suws F Suusee

Tpeyromsaukn ANB n ABC pasust 1o TperbeMy OpHBHA-
KY PSBEHCTEA TPEYTOILEMKOB:

AB — ofmasa cTropona;

AN = BC, NB = AC — K2k npOTHBOJE)KANME CTOPOHb
papasenorpaxsMa ANBC,

Mz pasencrsa AANB u AABC cinegver, 9To HX ILIQUTANH
To)Re paeRL. CAe/oBATEARHO, DNOIMAAER DAPANASHOTPEMMA
ANBC Mo:xB0 sanncarh caegyiompum ofpasoM:

SANBC = Sm x 3.

Orcioaa cegyeT, YTo IWIOMANE: TpeyroubErKa ABC parua:
Syune = 1/28 00

Tlocxomeky S,,,, = AC x BD, To:

4. 3 258 a7

-
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S,oc = 1/2AC x BD.

TeopeMa ZOKASAHA.

W3z TeopeMul ¢ MAOINAAY TPEYTOALHMKS MOMKHO BLEBECTH
ABA CRENCTBHA.

Caedcmeue 1.

Iowe/is NPAMOYTOALHOTO TREYTONMENKS PARHA HONOBM-
He OPOESBOREHMSA €0 KaTeTORB.

Credcmeue 2.

Ecan BHICOTH ABYX TPEYIONLEKKOE PABHE, TO MX IUIOIMA-
AR OTHOCATCH K&K OCHOBARHMA.

t

Teopema 06 OTHOMIGHWAX NAOIARGH TPEYIONLHNKOB,
MMEIOUUIX pasHbIi yron

TeopeMa: eCaM YyIon OAHOIO TPEYTOALHMKA DaBeH YIiy
APYTOro TPEYyTOALEWKAE, TO IJIOIIANH ATHX TPeyrONBEHMKOB
OTHOCHTCA KAK HNPOHARefEHUA CTODOH, BAKNIOGRAIOMMX DaB-
HEIE YIJIHL.

Hano:

AABC m AABC;;

LA = LA

8 — promans AABC;

S, — nnomaxs A4 B.C,.

Hoxazams:

$/8, = {AB x AC)/(A,B, x AC).

Hoxasameavcmeo: -

Paccsorpun AABC i A4 B C, (pnc. 1044). Ecan xx mano-
JKWTH APYT HA APYra TAK, YTOOM BepHINMHA A COEMECTHNACH C
sepmuBoft A, a cropoust AB n AC — co croporamMu A B, HAC,
COOTBETCTREHHO, 10 HONYHATCS cleAyoas durypa (pac. 1044).

Coepameu Touxy B, ¢ C. Obpasopasmmmiica TpeyroabEHR
AB.C umeer obury Bucory CM ¢ Tpeyromsanxom ABC. Ilno-
1aan TpeyromsEnkos ABC(S) u AR C(S)) papnut:

S=1/2ABxCM.

S,= 1/2AB, x CM.



4. A4 Aw,)
Puc. 104

Orsomenns nromagelt 9THX TPEYTOALEAKOB COOTREYCTRER-

HO PABHEI |
. 8/8,=(1/2 AB x CM)/(1/2 AB, x CM);

8/8, = AB/AB, (1). .

Paccmorpam TpeyroasBuks AB.C m AB.C. Onx MMewT
obmyw ericory B N. Coormomenne mromage#t Tpeyrounin-
KoB AB C(S,) » AB,C, (S,) 6yaer pasmo:

8,/8, = AC/AC, (2).

Tlepenzoaam pasexcrsa (1) = (2), nomywmn:

(8/8,) % (8,/8,) = (AB / AB,) x (AC/AC,);

S/S, = (AB x AC)/(AB, x AC)).

Boam:

S/8, = (AB x AC)/(A,B, x AC))

Teopeua mmna.

MNnowape rpaneymu ~

Buicomoii mpaneyuu Ha3kBaoTY NEPOCEAMKYALD, ROTO-
paifi MoxkeT ObiThH mpoBeAcH H3 oboit TOYKE ORHOrO H3 €8
ocHOBAEWH X mpamo, Ha KoTOpolf NERET EPYTOL ocnonanne
(puc. 105). .

'
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Puc. 105

Teopema: niaomazs Tpanenun pasHA HPOMSBENCHKIO IIO-
JXycyMMbI ee OCHOBAHMI HS BRICOTY.

Hano:

ABCD -— tpanenns; 3

CM — suicora rpanemus ABCD, nposesieEHAd K OCHOBA-
a0 AD.

Hoxaszamv:
Spcp = 1/2(BC + AD) X CM.;
Hoxazameavcmao:
Pacemorpun rpanenno ABCD (puc. 106).
N B C
- Al [m D

. M
Puc. 106

TIporegem grarorans AC. Ona pasgenser Tpanenuw ABCD
Ha /{BA TpeyroarHHEA: AABC u AACD. Ilnomangs Tpaneuus
eoome-rcmmﬁympam:

8 cp ™ Boane T Saucn

Sm-llzBCxAN(AN meomAABConymemau
ocuopammio BC);

S,cp =1/2AD x CM.

100



Pagen | Fnoevetpus

Vi3 5TAX paBeHCTS BLBOAMM ILAOmMAAs Tpamenns ABCD:
S, uop = 1/2BC X AN +1/2AD x CM.

AN = CM, cnepopaTeasno:;

S o = 1/2(BC + AD) x CM.

Teopema AOKAZAHA.



masa 9
NONOBHBIE ®ATYPHI

Mponopuuonamiueie oTpesku !

AB/BC Ha3LIBANYr OMROWEHUCM OMPe3Nos. ITo mtm';'.
910 mABEA orpeska AB orEOCHTCA K LaEEe 0Tpeaka BC.

Ecmu AB/A B, = CD/C D,, To roBOpAT, WT0 OTPeskR AB n
A B, nponopnuoraxsun orpeskaM CD u C,D,. Ilponopumo-
HANGEBIME MoXeT GLITE B GoNbIIee KONMYECTEO OTPESKOB.

MopobHuie TpeyronbHUKY.

MNpusnaxu nogobua TPeyronkHMKOB

Ecan y Apyx Tpeyroasunxos ABC n 4,B,C, coorsercreen-
HEle YIVIN PABHH (LA = LA;; LB = LB; ZC= £C)), 10 cToO-
PoEK AB m A B, BC u BC,, CD un C D, nasupaiorca cxod-
CIMEEKKBML.

Jipa TPeYTONLENKE HAAKBAIOTCA NOJOOHMMU, €CAM HX YTILI
COOTBETCTEENHO DABHH, & CTOPOHH OJHOrO TPEYTONLHUKA
OPONOPRHOHANGHEI CXOACTBSHHEBM CTODOHAM APYIOTO TpeYy-
ronsEMKa. *

Honobme 0603na9aeTCH SHAKOM ~, Hampusmep AABC ~
~AA B.C,, 90 03HARAET: TPEYrOMEHHK ABC mogoben tpey-
romseaARy A,BC,.

Takwm ofpasom, AABC ~ AA B C,, ecan:

LA = LA, LB= /B, /C= £C,(1);

AB/A, B, = BC/BC, = AC/ AC, =k (2).
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Hueno k BAIIBAIOT Kosdipuyienmon nodobus. Ecan ogRo
s pasencre (1) unu (2) suooaEsercd, TPEYTOALANKY CIHTA-
0TCcE noxolEEIME,

Nepasiii npuanax NORoGuA TPAYrONbHIKOB

Tooperxa: ecan Zpa yI'ia OXHONO TPEYTONEAWKSE COOTEBET-
CTBEHHD DABELI ABYM YFIAM APYTUrO TPEYrojbENKA, TO TRKAE
TPeYTONBEAKH NOAGGHEI.

Haro: .

AABC m AABC;

LA~ LA, £B= /B,.

Hoxazame:

AABC ~ AABC,.

Horxasamenvcmeo:

Paccorpun Tpeyromsanxu ABC 1 A B C, (puc. 107).

Puc. 107

4C + LA+ £B= 180° (1o TeopeMe O CyMME YIIOB Tpey-
roneauka). CreaoparTelabHo:

ZC = 180° - LA - ZB.

Coorsercraenno £C, Gyner papen:

£C, = 180°— ZA - /B, )

Tockomsxy ZA = £4,, £B = £B, (no yenosnw), 0 LC = £C,.
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Taxmm o6paso, Bee YrAB TpeyroAsuEra ABC coorBer-
CTBEHHO PGBHE YraaM rtpeyromsuEmxa A B C,, 4ro coorser-
CTEYeT onpefeneHnI0 nonolng TpeyronsaEUKoR. CrenoBareis-
HO. AABC ~ AA B.C,.

Teopema moKasaHa.

Bropoil npuanax nopobun Tpeyronbuikoe

Teopema: ecIH ABe CTOPOHE! OSHOTO TPEYIOJRHHKA LPO-
IOPIMOHAALES! ABYM CTOPOHAM APYTOIG TPEYIOILHIKA M YTIILL,
06pASORAHEELIE ITHMY CTOPOHAMH, PABHEI, TO TAKHE TPEYTOAh-
HMXA DopoGHEL,

Hano: %

AABC m A4 BC,;

AB/A B, ~ BC/BC;;

4B = /B,

Hoxasame:

AABC ~ AABC,.

Hoxasamexvemaso:

Pacemorpam Tpeyromsuuxu ABC u A B,C, (puc. 108a).
¥ mux ZB= £B, (mo ycnormo). Irobu aoxazarn, Tro Tpey-
POLRRKY OACGHEL, JOCTATOWRO AORASATH, WTo LBAC = /B A C,
{mepBprit DpusEAK mOAOGEA TPEYTOJILEUKOB),

BrmonHmM [oneAHUTEALHEE HOCTPOSRNA! IOCTPONM Tpe-
yronsaux ABC, (puc. 1086) raxam oGpasoM, uro C,BA =
=ABC,a/ZCAB=/BAC,. .

a B, C, p B, G
4 G 4
A| Al
Puc. 108
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ITo ntepsomy npusraxy mopobua AABC, ~ AA B, C, (no pa-
BEECTBY ABYX yraoB). Cnexoparensno, AB /4 B, =BC,/ B C,.
Iockomexy AB/A B, = BC/B,C, noxyanem:

BC,/B,C, = BC/BC,.

M5 pasemcrsa stisoxin, wro BC, = BC.

AABC = AABC, — 1o mepsoMy DPHSEAKY PABEHCTBA Tpe-
YroAsHRKOB {10 BYM CTOPOHAM ¥ YTAY MEXKIY nm)

AB — ofnan cropona;

BC, = BC (cm. Bume);

AA.BC = ZC,BA.

Crenosarentno, BAC = BAC,.

Iockomery ZBAC, =~ £ZB A C,, noxyaaen: ZBAC=<BAC,

Teopera Rorasans.

Tpetwih npuanax nogobua TpeyronsHkos
TeopeMa: eciu TPH CTOPOHH OZHOTO TPEYTOJBHHKA COOT-
BeTCTBEHHO OPONMOPIHOEANLHLE TPEM CTOPOHAM ADYTOrO Tpe-,
JTOABHHUKA, TO TAKMe TPEYTOABHAKH TOA06HYN,
Hano:

AABC u AA,B.C s~

AB/AB =BC/BC =AC /AL,

Hoxazamv:

AABC ~ AA B, C

ﬂomsame.ucmco -

Paccuorpum Tpeyronseaxa ABC u A B,C, (puc. 109).
Cc C,

‘ C: BI Al

.~ Puc. 109
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Yrolt JOKAATEH, TT0 TPEYTOALHAKH NONOGHN, AOCTATOY-
HO ROKA3aTH, ¥T0 LABC = LA B .C, (sropoit npnasax nomo-
fus TPeYrOABHEAKOE).

BHNOAENM ZONOAHATEALEOE MOCTPOHME: MOCTPOHM
AABC,, y roroporo ZC,BA = LA BC,, a8 LCAB=/BAC,.

Cornacao UeppoOMYy OPRUSEAKY mopolHA TPEeYTOABEHKOB
AABC, ~ AA B/C (mo paBesCTBY ABYX COOTBETCTBEHHHIX VI-
0B TpeyronbEHKoB). s moxobHa TPeyroNbANKOB CACKYeT:

AB/AB, = BC,/BC,~ AC,/AC,.

YauTeBaA, 10 Am‘.!;url,Bl BC/B,C, = AC/AC, — no ye-
JOBUID, BHIBOAMM:

BC = BC,; AC = AC,.

AABC = AABRC, — mo TpeTsEMY IPHIEAKY PABEECTBA TDE-
YIOJABEAKOB (IO TpeM CTOPOHAM):

AB — ofmasa cTopoHa;

BC = BC; AC = AC,,

H3 paBeECTEA TPEYTOXBLENMKOR Clieayer, uTo ZABC = ZABC,.
Nockomnky LABC, = ZAB,C,, To ZABC = ZABC,.

Teopema ZOKAZAHA.

Mnowanu noaobHeix curyp

Teopema: oTROITEHHE LI0maAeik ARYX NOROGHEIX TPOYTONL-
HEHKOB DARHO Ksagpary xoobdunuenra uogobus.

Hano:

AABC ~ AA B C,;

k -~ xosddprmesr no.noﬁna

8 — naomazs AABC;

S, — nromaxs A4 B,C..

Hoxaszsamy:

8,/8, = k.

Hoxasamervemeo:

Ilo nepeomMy mpusRaxy 1noxobus TpeyTOABENKOR ONpeje-
ndeM, IT0;
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Paspen 1. Macwoserpss

LA =LA, LB= (B, LC= LC,.

OTCIofiA CIERYeT, 2TO;

8/8, = (AB x AC)/(A,B, x A,C,) — no Teopene 06 oTHOIIE-
HMAY, GAOMAACH TPeYTONBHUKOR, MMEIONIMX paBHwill yroi.

Ilo Tperseny mpEzBARY TONOGEA TPEYTOMLENROB TONYIaeM:

ABfA B, = k;

AC/AC = k.

CnesoraTenan:

S/8 =kxk=k, .

TeopeMa AOKABAHA.




nasa 10
COOTHOLLUEHNE MEXTY
CTOPOHAMM U YITIAMA

[MPAMOYTONBHOTO
TPEYTOJTBHUKA

CuHyc, KOCUHYC, TAHFEeHC

Cunycom OCTPOTO YIia OPAMOYTONISHOTC TPEYTOMLHAKS Ha-
BLIBAIOT OTHOIIOHUE OPOTHBOMEMKAIRErO KATeTa K IHIOTERY3e.

Kocunycoa ocTpore yria BEpAMOYTOABHOIO TPEYTOARHHKS,
HAZBEBAIOT OTHOINCENE MPHMEKAINEI0 KATeTa ¥ THIOTeHyse.

Tanzencom oCTPOro yria OpaMOYrOALEOTO TPEYIOJSHAKA
HASLIBAIOT OTHOIDEHEE IPOTHROMEKAI(ErO KATeTa X Npmie-
smameMy. )

Crmyce, Kocunyc M TaHrerc yriaa ¢ (TZe ¢ — rpagycaad
Mepa yraa) o603HATAIOTCH COOTBETCTRBEHHO: Sin O, cos ¢, tg o

PaccmoTpuM pucynox 110,

BI\A

Puc. 110
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AABC - npsvoyroneEHNA, ZB= 80°, LA = 0.

sin o0 = BC/AC (1);

cos o = AB/AC (2);

tg o = BC/AB (3).

Orcioga monygaeM:

1) rarer, TporTMBOJENKAIONAN YTAY O, DRBeE NPOH3BeRe-
HHIO MMOOTEHY3H HR sin of

2) water, npunexamuil yray ¢, paseH NPOHAIEBSHEHHIO
TUIOTEHY3H Ha cos O;

3) maTeT, mpoTEEONEAIONNAA YIAY O, pABER NMPOHIBEARe-
HHIO BTOPOTO KaTera Ha tg o,

Uz popmyn (1) n (2) MOXKEO BHIBECTH:

sin ot/cos o = (BC/AC)/AB/AC = BC/AB

Hockonsky tg o = BC/AB, moayuaem:

tg o = sin o/cos a

Teopema: xOCHHYC yIyla 3aBMCHT TOJABKO OF IpagycHoit
MePEl Yraa.

Hano:

AABC u AA’B'C’ — npamoyronsunie;

LA = LA = 90°%

LC = LC =g,

Horxazamo:

A'C/B'C'= AC/BC.

Hoxazamervemao:

Paccmorpun npamoyronsEHe Tpeyroarauxm AABC u
AA’B'C’ (pue. 111).

BuimosanM ponoasuTeNsHCe ITOCTPOSHHE: OTAOKHM HA
runoTeryae BC orpesork CD = B’C’, 5a cTopose AC — orpe-
aor CK = A'C’. Obpaszosanca AKDC.

ARKDC = AA’B’C’ no neppoMy OpASHAKY PAaBEHCTBA Tpey-
TrOMLHUKOB (IO ABYM CTODOHAM M YTV ME/KAY HUMu):

LC = LC = ¢ — N0 YCIoBHIO)

DC = B'C;

KC=AC.
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B B
D

AI | 3 Cl

A

) a

Puc. 113

AEDC ~ AABC (mo mepeoMy NpueRaKky noxobus rpeyrumv
HHEKOB (IO PRRERCTBY ABYX YIVIOB):

LC - obmuir;

ZE = Z4 = 90°,

M3 momobna TpeyroALHENKOB CHeNYeT:

EC/AC = DC/BC.,

Orciofia MOXKeM BHIBECTH CASAYIOINEE PABEECTRO:

AC/BC = KC/DC.

ITocroarky KC = A'C’, DC = B'C' 1o DOCTpOeHHIO, IIOXY-
uaeM:

A'C/BC = AC / BC.

Teopena xoxazana.

Teopema: ecim OCTpHE YIoNm OMEONO HPAMOYIOJEHOTO TpEy-
TOMLHAKA PapeH OCTPOMY YAy APYIOre HPAMOYIOVILHOTO TPey-
TORLEUKA, TO CHEYCH, KOCKHYCH X ‘TANPEACH JTHX YI0B PABELL.

Hano:

AABC m AA B .C, — NpAMOYTONLEEE;

LC = LC = 90°;

4B = /B,

Hoxasams:

sin B= sin B,;

cos B=cos B;;

tg B=tg B,.
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Hoxasameavcmaoo:

AABC - AA B,C, no nepeoMy OpUSHAKY 0006215 TPEYTOMNS-
BHKOB:

LC=LC,, £LB=/B,.

His popobns TPEYrONbEAKOB CABAYET, WTO:

AB/A B, = BC/BC,= CA/CA,.

Ha araX pABeHCTH MOMHO FHBECTH:

CA/AB = CA/AB;

BC/AB=B.C /AB;

CA,/BC;= GA/BC

Gsmonm.nm, sin B=sin B,, cos B=cos B,, tg B=1g B,.

TeopeMa poraanHa.

Teopema Nudparopa .

Teopema: B UPAMOYIONLHOM TPEYTOJALHEKE KBAADOT TI'H-
HOTeHYSH DABEH CyMMe KBAajNpaTOB KaTeToB.

Hano:

AABC — mpaMOyronbEEL;

AB m BC — xaversi;

AC — runorenyaa;

4B = 90°,
Hoxaaams:
AC*= AB*+ B(C?,
Hoxasamervemeo:
PaccaoTpENM IPAMOYTOILEEI Tpeyrompank ABC (pmc. 112).
B
|
i
i
!
A D ¢

Puc, 112
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TIposeaem sricory BD us pepmmmax: B, Kocxmye yroa A papes:

cos A~ AB/AC = AD/AB.

H3 91010 pABEHCTEA BRIBOAUM:

AD x AC = ABZ,

Kocunyc yraa C pasen:

-ecos C= BC/AC = DC/BC;

DC x AC = BC2

ChosxyM moSyYemEEe DABEHCTBA:

AB?+ BC* = AD x AC + DC x AC = AC(AD + DC).

Tlockonsxy AC = AD + DC, moayqaem:

AB®+ BC®*w AC?, "

TeopeMa foxasaHA.

He reopems [Indaropa Mo%HO CAEAATH CICHYIONMEe BEI-
BOAEL.

1. B npAMOyTOABEOM TpeYrOAREAKe MI0G0H H3 KaTeros
MeHBITe MUNOTeHY3H,

2. KocrHyc mo6oro ocTporo yris MeHbme 1.

3. Ecnu ¥ npanolt u3 ozHoil TOUKH NPOBECTH DepHeHAN-
KYJAp B HAKJOHHLIE, TO M0fas HAKJORHAS Gosxbmte meprien-
JHEYAApa, PABHEE HAKJIOHAL® MMEIOT DABHEIC HPOCKIMN, U3
ABYX HakJOHHEX Goiaslue Ta, ¥ KoTopoit Soasme npoeKknus.

OcHostrle TPUroHOMEeTpHIeCKHe TOXOeCTEA

gin?q + cos?o = 1(1);

1+ tg2a = 1/cos’a (2);

1+ 1/tg2a = 1/sina (3).

Hano:’

AABC — npsuoy_romnuﬁ;

AB u BC — rarerr:;

AC — runoremyes;

ZB = 90°%;

LA = a. .
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HJoxasams:

sinf o + cos®*o = 1;
1+ tg2o=1/cos® oy
1+ 1/tg?c = 1/sin o
Horazamenbtmao:
Paccuorpam AABC (prc. 113). Ilo reopeme IIndaropa:
AB?+ BC?= AC*,

Puc. 113

1. Pasnennm ofe JacTH paseHCTBA Ba AC:

(AB/ACY + (BC/ACY = 1.

HockoneRy: )

AB/AC = cos o

BC/AC = gin ¢, -

Ilonyuaen:

sin?e + cos®a = 1. (1)

2. Pasgennm obe wacT paseHcTBa (1) 2a cos? o Tlonyuwm:
sinfa/cos? o + 1~ 1/cos® . '
TTockonbry: )

sin o/cos ¢ = tg @.

IToayuaem:

1+ tg?o = 1/cos’c. )

3. PaznenanM obe gacta pasencrsa (1) Ha sin? o ITomyemm:
1 + cos*o/sin’e = 1/6in® a.

ITocKONLKY:

sinou/cosa=tga.'roeoga/sina- 1/tg o.
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Toayuaem:
1+ 1/tg200 =~ 1/sin?a.
OcHOBHEIe TPMMOHOMETPHYECKHAS TOMAECTBA AOKAZAKE.

3HaveHune CUHYCQ, KOCHHYCO M TaHreHca

ANA PA3HLX yrnos

Teopema: ana moboro ocTporo yraa  {0° € a < 90°) cupa-
BEJUIMBH! CJIEAYIOIME PABeHCTBA:

sin (90° - a) = cos o (1);

co8 (90° - o) = gin & (2).

Hano:

AABC — npamoyroasusii;

AB u BC — marersl;

AC — rapmorenyaa;

ZB = 90°;

LA = o,

Hoxasamb:

gin (90° — a) = cos o}

cos (90° — o) = gin q.

Hoxasamexvcmeo:

Paccsorpim AABC (puc. 114).

C

B AN

Pue. 124
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HockonsRy LA = o, To £C = 90° — Q.

Tlockoxsxy ain ¢ =~ BC/AC, a coe 0. = AB/AC — ne onpe-
AeOHMIO, TO BEHBOAHM:

coa (90° ~ a) = BC/AC;

sin (90" — o) =~ AB/AC.

HoacTagadged B 978 POpMyAs: JBATEHEA 8in ¢ ¥ €08 O,
noaydacMm:

cos (90° — a) = sin ¢;

ain (90° - a) = cos ¢,

Teopenma goxasana.

sin(*=0;co80°=1;tg 0°=0;

sin 90° = 1; cos 90° = 0; tg HO° — ne onpenenex;

gin 180° = 0; cos 180° = — 1; tg 180° = 0.

Cwunyc, xocunyc v Tonrenc yra 45°

Hano:

AABC — npa.uoyrommuﬁ;

AC u BC — xaTerh; ;
AB — rEmorenysa;

ZC = 90°;

ZA = 45°,

Hatimu:

gin A, cos A, tg A,

Pewenue:

Paeemorpun AABC (puc, 115).

‘50

Puc. 115
1156



* Foometpi 8a 24 vaco

ZA = 45°, smawar, LB = 90° - 45° = 45°. CregoBaTem-
Ho, AABC — pasrofespenasifi, AC = BC.

Ilycts AC = BC = a, Torga mo reopene Indaropa ramore-
#yan AB Gyaer pasaa;

AB? = g2+ g%

AB = |(2a°) = a2,

HoncrasnseM 3EaqeHus KATETOB B (OpMYNL, onpeneRd-
0OHe ¢HRye, ROCABRYC A TarreHe yraa. Ilody3aem:

sin A= BC/AB = a/aJ2 = 1/J2 = J2/2;

coB A= AC/AB = a/an.- 1/-\/5- J§/2;

tg A= BC/AC=afa=1. t

Sagaga pemena.

Hrax,

sin 45° = 2/2;

cos 45° = 2/2;
tg 45° =1,

Cunyc, kocutyc u tanrenc yra 30° n 60°

Hawno:

AABC — pasBOCTOpOHEMIE;

BD — megnana;

ZABD = ¢,

Halimu:

gin A, cos A, tg 4;

sin o, cos o, tg O.

Pewenue:

PaccmorprM £4ABC (puc. 116).

JTOT TPeYTOASHHK DAaRHOCTOPORHMIL, CHEA0BATEALEO,
LA = /B= £C= 60°, a BD apnferca He TONbKO Meguavoil,
BO TaX:Ke GHCCEKTDHCON M BricoTOM Tpeyroasauka ABC. 3Ha-
umT, & = 30°,
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D .
© Puc. 116

ulza'
1.nymAB=-Bc=c.4-a.TomaAD"Dc /

YIo Teopeme Ilndaropa: )
BD = (AR - AD") = (@ —(a/2)) - “402._43)/4) .
-a3/2. . '

Oreona BEIBOAEM, UTO:

gin a = (a/2)/a = 1/2,

cos o = (a3 /2)/a = 3 /2,

tg o = (1/2)/(J3/2) = 173

2. Hocronery:

sin (90° —~ &) = cos o

cos (90° - o) = gin o

Orciona maxoxsM: .

sin A~ sin 60° = ¢os (80° — 60°) =-cos 30° = V3 /2;
c08 A = cos 80° = gin (80° - 60°).= ain 30° = 1/2;
tg A= sin A/cos A= (v3/2)/(1/2) = V3.

Banaqa pemesna.

Hrak,

sin 80°= 1/2;

cos 80° = /3 /2;

17
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tg 80° = 1/3;
gin 60° = 3 /2;
cos 60° = 1/2;

tg 60° = J3.
Ceoxmas ralumxa suagensd sin o, cos O, 1g O

a | 0 30° | 45° 60° | -90° | 180°
smat| 0 12 | 212 | 2 1 0
coset| 1 | JAr2 | B2 | 12 0 -1
ga | 0 113 1 3 -~ [t 0

Mamedenne sin 0, cos ¢, 1 @ NPpK sosSpacTaHM yria

Teopema: IpH BOBPACTAHNE OCTPOTC Yraa sin o, ig o 803~
pacraloT, & cos O yGuBaer.

Haro:

AB — nonynpamas;

ZBAC = o;

ZBAD = j;

o< B.

Hoxasamo:

IPA BO3PACTARMM JIJIA CHEYC H TAHTEHC BOSDACTAIOT, &
RocrHye yﬁmer

Hoxasamexvemeo:

Hponeneu yepes 7. B noxynpamoli AB npaMy®o mepneH-
paxynapuyo AB. Ora nepeceder croporst yraos BAC w BAD
B Touxax Cn D (puc. 117).

Touka C HaxoauPcH MeXXAY TouraMu B u D, nockoasxy
o < B. Cnemorarensmo, BC < BD. Tlo caoficTsy Haxnos-
HEIX, OPOBefieHAMX H3 OXHOH TOUKH K mpamolt, BHBONHM,
aro AC < AD.
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Puc. 117

cos o = AB/AC;

cos B = AB/AD.

ITockonnky AC < AD, 10 cos B < cos o Iro sHATAT, YTO
IIpH BOSPACTAHHM YPHA KOCHHYC YORIBAGT.

ginp= J{l—cos‘a). Ha proft dopMynst caegyer, ¥ro mpHE
yOLIBAHNE KOCUERYcA CHHEYC BOIpacrTaer, H Baobopor.

_ tg o = gin o//cos 0. M3 aroit Yopmyms crexyer, uro npu
BOSPACTAHHA CHHYCA n_yﬁmannn KOCHEYyca TaHTeHC Oyger
BOSPACTATD.

Takmm 06pasoM, OPY BCIPACTAHRE VI8 CHHYC H TAHICHC
BO3PACTAIOT, & KOCHAYC YORIBAET.
TeopeMa aoxazaua.



Mnaea 11
BEKTOPHI.

MNMonatne sekropa

RBexmopom BasHBacTCA OTPE30K HMelOIit nanp*annem,
T. €. OfMH BB ero KOENOB HRIASTCH HauaioM, a APyrod -— KoH-
oM. .

Tlogarae BexTOPA HCHONBLIYIOT AAA ONMCAHNA TakAx dman-
TeCKHEX BeJMINH, KAK CKODOCTS, CILNA; KBVDKEHME B T. II. Takne
ReTIAPEl HMEIOT He TONLKO JHACIOBOS SHAYECHHe, HO H HATIDAB-
ZcHMe ¥ TPOCTPAHCTEE. (PHsEJYeCKHe BeANYMHE], HMEIOIHe Ha-
OpaBiieHMe, HAlhIBAIOTCS GEHKMOPHMMY CAUKUHAMU.

Ha pucyrxe oTpesox meolSpaxKasoT OTDESKOM CO CTPEARON
(puc. 118): Trouxa A ApaseTca HAIANOM oTpeska AB, Touxa B —
KoamoM. CTpenxa DOKA3EIBAET, YTO OTPe2oK AP HANpARAEH OT
HAYANA K KOHIY.

Puc. 118

HOxa oboapadeEHs BEKTOPA HAX ero (yipeRmIIM obosHATE-
BReM CTABHTCH CTDPEAKA WM IepPTOTKA: :
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AB, CD, MF;

AB, CD, MF.

BexTops Taxme Moryr oboaEARATECA CTPOTHEIME JIATIH-
CcKuMY GYKBAME CO CTPEAKOR MAN TePTOYKOl HaBepxy:

8 b ¢

a, b, ¢

Jlx6ad TOYKE RIOCKOCTH TOXE ABAACT S BEKTOpoM. B atoM
CIIydae CHMTASTCH, YT0 BEKTOD HMeeT HyJeBoe SHAYSHWe, MU
eTo HABKIBAIOT KyAesviM sexmopox. Hagano HYaeporo BeKTO-
Pa COBIIAZART C €10 KOAMOM,

HOruea BexTOpa PABEA ZIMHe oTpeara. JnMuy Bexropa )
eme HA3MBAKT ero mModyaem, nam abeonmrrofl seamaHHOIl.
Jnusa sexTopa 0603BATALTCA:

|AB| srm |ab| (| AB| nan |abl).

Jnuna Hyneporo BexXTopa pasHa HYMO:

|M]| = 0 (M| = 0).

POBBHC‘I’BO Bexropos

Henysnesnie bexTopsi, Jemamue Ha oxHoll npsmol mwin
HE TADANNENLHLIX MPAMNYX, HASKBAIOTCH KORAUMEGDHLIMI
(puc. 119).

a % 6 _ﬁ___>
ﬁ -
b ) 3/7 ¢
< 4
Pwc. 119

Hynezoit pexT0p Avasercs KOMAMASADELIM KO BOSN BeX-
TOpaM. .
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JBa KONIMHEADHLIX HOHYASBEIX BeKTODA MOTYT OHIThL HAE-
OpeBNeHLl oXrEaK0E0 Audo npormeonoAckHEC. ORR coOtBeT-
CTBOHHC HASHIBAIOTCA COMAnposaeRHwMi mabo npomueonc-
RONCHO HANDAGACHNWMU.

ConanpaBneaBLie BeKTOPH 060SHAYAKTCA:

. atth, AB11CD.

TipoTHBONIONOXEO BANPaBieHELIe BEKTOPI obosaaTaloTeH!

atld, ABTCD.

Hynesoilt BeRTOp He HMeeT BAUpaRleHNA, IOITOMY €ro
CYHMTADT COHANDPABJICHHLIM BCOM BEKTODAM.

Paanvimu BAsHEBEAOT cORSNPABMeHHLIE BEKTODH, NINHEI
KOTODEIX PABHSI. ¢

CroiicTao BexTopos
Or mobofl TOTKKE MOMKHO OTJIOMUTE BEKTOD, DABRLIH IaH-
HOMY BEKTOPY, H OPATOM TONLKO OFNH.

Cnoxenue BekTopos

Mpasmno Tpeyromsuuxa

ITpaeusom MpeyzoRvHUKE RAIWBACTCS OPABKAQ CHOME-
HAA BEXTODOR: -

Bauts xBa perrops ¢ u b, Ecax or mpoH3B0AEEOE ToUKE A
OTAOMATE BEXTOD Aipaszuimmpya,_ammm_B
OTAOXMTH BeKTOP BC pasumiit mexTopy b, To BeKTOp AC
Gyper paBeH cyMMe BeXTODOB @ u b (puc. 120),

a k]

=5
- A C

Puc. 120
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3aK0MMl CIONBHWA BEKTOPOB _

Teopems: Axa AWOLX BeWTOPOR 4, b X ¢ cOpasexmUBN
paseBcyBa:
. l)a+b-b+a_(mpexecrmunnﬁamn),

2)(a + b)+ ¢ =a + (b +c) (coueraremusiit 3aroH)

Haxo:

nenropua, dbme.

Hoxasamp: -

a+b=-b+a* )

(a+ b) + c-a+(b+ o).

,Homame.ucmqo. -

1. BumonHENN AONONHATENLHEG HOCTPOSHRA: OT IIPORS-
m_lr_gﬁmmAmmmmpu

AB =awm AD = b.

Janee HOCTPORM Ha TUX TOYKAX mapanneaorpauy ABCD
(pmc. 121).

Puc. 121

Pacemorpan TpeyroasEar ABC. Yo npaspay Tpeyroib-
AHKA BaXOHM cTOpORY AC:

AC = AB + BC =a+ .

Illa-rpeymnsmxaACDcnenyw‘

AC= AD+ DC=b + a.

Ha ormx GOpKYA BHBOAHM, HTO:

a4+ b=b+a,

%
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. BLIIOMAMM AODOARHTeNBHLIC DOCTPORHHA:
OTAOKEM OF HPOBIBOALHOR TOUKK A BeKTOD:
-a'
mornponammﬁwmi!mp
-b
ﬁ)omogmnrrnpommxoﬁwm(!nexmp:
-,

Hoaysum geTHpexyroasEax ABCD (pue. 122),

8ig EI"‘ o

&l

Puc. 122

Tlo mpapmaaM TPEYrONLHHKOB BRIBOREM:
(a+b)+ e=(AB + BC)+ CD=AC + C
a+(b+c)= AB+(BC + CD)= AB + BD =
M3 »THX DABEHCTD IOXydaem:
(a+b)+c-a+(b+c)
Teopema AOKAIAHA.
HepeMecTHTeAbER 3aK0H CIOKeHUA BEeKTUPOB HAZLIBA-
107 TAKIKE NPAGUACK NAPARALXOLPAMMA.

= AD;
AD.

Cymma HECKOMIMX BEXTOPOS
HecKONEKO BEKTOPOE CKAANWBAIOT HOCASAOBATRALHO. CHA-
9axa CKAAXLIBAIOT ABA BEKTODA, 3aTeM MX CYMMY CKIANLIEA-
WT ¢ TPETHLHM BOKTODOM, HT. A, CyMMA HeCKOJBKHX BEKTO-
POB He IABMCHT OT TOTD, B XAKOM HNOPAAKEe OHR ORIAH cKAANL-
saena (prc. 128).
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- Puc. 123

Ady+ AA+ - tALA = AA, .

Ory bopMyny HASHBANT RPASUROM REOZOYZOALRUKXE. OHO
CIOPABEAAMEBO AAA MOOHX TOYCR, JiKe AAa TeX, KOTophie co-
Boagawr (pme. 124).

Puc. 124

Ecnu Ba4an0 MepBCTO BEKTODA COBIAJAET ¢ KOHIOM HOC-
JIeAHETO BEKTODA, CYMMA BCeX BeKTOPOB Oyaer paBHa RyAeso-
My sexropy (pme. 125).
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bbb +B,+B,+B=0

Puc. 125

Buiyuranne Bextopos

PasmOCTEI0 BEXTOPOS & M b ABISETCA BEKTOP, CyMMa KO-
TOpOTO ¢ BeKTopoM ¥ DaBHA BeKTOPY 3. PasgOCTh BeKTOPOB
ofozuauaercy Tak: 4 ~ b.

(a-b)-l-b a

Toopma.m.unﬁuxmposanbenpnenmopa-
BeHCTEO:

a—b-a-l—(—b)

HAano:

nexmpnaxb

Hoxasemp:

a~-b=a+(-b)

Horxazameavemso:

Cormommmmmmmpon

(@a-b)+b=a.

IIpnﬁamsoﬁemqacrmpanenmamop(—b)

@-8)+b+{-d)=a+(-b).

Tlosyamm:

(8- b)=a+(-b).

Teopesa goxasasa.
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YMHOXeHWe BEKTOPA HO 4Mcno

ITpouzeederuem Henya£6020 6eKMOPG P Ha wucxo k HA3H-
Baerca Taxolt BexTop b, gamEa KOTOpOTO panma: |4 x |a|, opu
9TOM BeKTODH ¢ E b coEempannesst npu k 2 0 ® npoTHsonO-
N0WAO Hapmpannensl npu & < 0. _

ITponssenenrne BexTOpa HA YHCAO ofosEauaerca: k4.

1. IIpomaeeieAHeM HYMEBOIO BEKTOPA HA YMCAO BCETAA
Gyner Hynesolf BexTOp.

2. IIpousseachmens moboToc BeXKTODA R& WHCHO HyIs Oyaer
HyJAeBol BeKTOD.

3. anﬁmmknenmpuankanomneapnu

mmwummmw
HAna mobrrx yncen k, Izmﬁuxmmpoa a, b cupasen-
JMEN PABEHCTBA:
1) (¥l)a = k(ia) — coveraTensmuiii 3aK0H;
2) (k + )@ = ka + la — ueprsiit pacupenenreapELifl 3aKom;
3) k(a + b) = ka + kb — Bropo¥k pacnpegemMTEARELHE
3AKOH. )

Pasnoxenne sexropa no asym
HEKONUHEAPHBM BEKTOPUM

Teopema 1: ecs serTopH @ 1 b xXonmBeapus, @ # 0, To
CYIIECTBYeT TaKoe 9ncio &k, w10 & = ka.

Hawno:

BEKTOPHE & M b — KOANHHEAPHE:;

a0

k — uucno.

Hoxasame;

b = ka,
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)

Horxazamervemeo:

1. aT1h. -

ITycrs & = |al/{b], Toraa k 2 0. Crepoarexsao:

1) kaTTb (pnc 126a);

2) jeal = W x Jal = (b/1ah x a] = |5},

Arax, b = ka.

2. allb.

Tiyers k = —(|bl/|al), Toraa & < 0 CrenopaTesnsso:
1) kaTibd (pue. 1266);

2) lka| = K x [a] = (Bl/|a x |a] = |B]

] 3 :
- —
k@ kG
5
2) k=-2L 6) k=L
i Y=
Puc. 126
Prax, b = ka
Teopema morasana.

Teopema 2: J060li BEKTOP MOKHO DAGNOMKATHL IO ABYM

BAHHBHIM HeKONIAHEGDHRIM BEKTOpaM, IIpHueM Kosddbrmmen-
Thl PASAOKEHNS ONPeACNAIOTCS eARACTEEHANIM 00pasoM.

Hawo:  _

BEXTOPH & R b— HEKOIANHEADEEL;
BEKTOp P.

Hoxaazamo:

mwpppaanomnnammpaanb T, el
1)p=xa+yb(mex,y—-xoo¢¢mempaanomenna

BeKTOPOR);

2) xoodPREIHSHTEI PASIOKEHUA X U I ONPEACIEIOTCA 8-

CTREHHKIM 00pazoM.
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Hoxasamexvemeo: '

1, Hoxamxem, 9rTo:

5-x3+ya _ . . -

1) mycTs PexTOp P KOAAMEeapeH BexTODY b.

Torga no TeopeMe 0 XOAMHHECAPELIX BeKTOpax: p = yb.

.mymmwnmommnmame:

;-0x3+yxs.

" 910 sHATAT, TTO BeKTOp P PARIIOKEN [O BEKTOpaM 4 M D;
Z)MMMBnemmmmmEns._
Brmonnum gonoARATenbHEe DOCTPOSHNA: OTMETHM TO9-

¥y O. OT Hee 0TAOXUM Bexrop QA DaBEbIl 4, BexTOp OB -

pasaniit b u exrop OP pesmni# p (puc. 127).

P

LY

Puc. 127

IIporeem 13 TouKM P OpAMYIO, DapAUIENLEYH IPIMOM
. OA. 9ra npanas nepecedeT npamMyo OB s Touxe B,.
Ilo mpasuny TPEyroMBHRKE HONYTAM:
p=0B + BP.
BexTophr # KORINHEADRE!, CAEAOBATENLEC, BEKTODEL 63. n
ﬂ TOXe KORAWHeADHEI. SHEAYHT, CYINeCTBYIT TAKAEC MHCHa
X ® ¥, NPU KOTOPHIX BLINOAHFIOTCA YCAOBHA:
. B,P = xa, OB, = ya.
129
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O:mgauomnmecrn:

P=a+ .

&om,mmppmmmmwanb

2. Doxamem, 910 koopRNHEEHETE DASAOEEEER X ¥ J Ofl-
PeReNaIOTCH eXHHCTBeHANNM ofpazoM,

Houycrym, mmoamumpaanomamropon.

p-:m+yb,(1)

p-x1a+yl'5.(2)

Bmmmnepnoropanemnmpoe.llonym:

0= (x— x)a + @ - y,)b.

Smpamcmmmsmxonpnmmm

x—x =0ny-y =0

Eeam x - x,= 0w y — y, = 0, Torsa:

a=—f(x—x)/{y- y)] xb.

Srooanamr,mnenmpuanbmnmeapm uT0
IPOTHBOPETHT Yenormo. Coe[0paTe s O, ATODOE PASIOKEHHS
BeKTOPOB HEBOGMOIKEO.

Taxsn_o6pasoM, kooGPHITUERTH PAITOKEHNA X H I ON-
PeRenalorcA eRMBECTBERHEM 06pasoM. .

Teopema Joxasass.

~
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METOJ1 KOOPOMHAT

Memod xoopdunam — aro0 Msydemne CBOSCTE reoMeTpH-
YECKHX (PUTYD ¢ IOMOINLI0 YDABHeHME M HepaBeHCTB UyTeM
BBEJCHUS CHCTEMNW KOODXHMEAT.

Ocanu xoopdunmam HASHBAIT ABe NPAMBIC EA ILAOCKO-
CTH, B3ANMIO DOpUeHAAKYARpHEle. UX HAILBAIOT APKMLLML
X ¥ Y, & TOURY HX IepeceueBrs — mouxoii O (puc. 128).

y b

Puc. 128

TIpasast x HAIMBACTCH OCHI0 AfcYlice, 8 TPAMAR I} — OCHI0
opdunam. Touxa O maskmaerca Hasaxom Koopduwam. Oma

pasGHBAET KAMYIO OCh KOOPAMEAT Ka KBe noayocw. Ozana us
5* L 131
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noxyoceit kaxaol TpAMO CNOBEO HASKIBASTCE NOXONUMERL-
noli, a Apyras — ompuyameasnoll (pyc. 129).

Yo+

10

H!h.

Pitc. 129

JinGad TOTKE MAIOCKOCTH HMEET KOOPATHATH — Alcmuccey
H OpAMHATY.

Koopamaarit roaxn ofiosmagaiores: A (x; i), rite X coor-
BETCTBYeT WHCHY X,, afCOMOTHAS BeIMIHHA KOTODOIO DABHA
PACCTORAMI0 OT EAYAJIA KOOPAMHAT X0 TOUKHE NEePecedeHAs OPs-
Moif mapanaexsHol ocH OpAMEAT ¢ OCRID AGCITMCC; Y COOTBET-
CTBEHHO 0603RAAST TNCAO ¥/,, PABHOEe SHEYEHHN) OCH OPAREAT
B TUIKe TepecedeHns B Hel npaMol mapannemnodt ocw abe-
nece (pue. 130).

" Pwe. 130

Bee Towxn, pacnonokeHHNe Ea OcH afienmce X, 'mlem'r
HyneRyw opanrary (¥ = 0). Taxae 2ce TouRH, pacnosomxeH-
Hile HA OCH ODARHAT J, HMeIOT HYJAeRYI afcumecy (X = 0).
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paym: 1, 11, IH, IV (pame. 131).
NI T 14

e
L

(I | IV{+-)

Pue. 131

B nmpepenax kampoll derseprm obe KOOPIMEATH HMEIOT
ceoit sEAK. IIACCKOCTE, B KOTOPO OPOBEAEHLI OCH KOODAM-*
RaY, RASKIBAIOT RIOCKOCTROI XY.

KoopmHaTst Ha INOCKOCTH X B Y BEAIRIBANT JeKaPILOSHIMY,

KoopawHaty ' cepegunbl oTpe3ka

Kancnas KoODAREATA CEPOANREI OTPESKE PABEA IONYCYM-
M6 COOTBUTCTEVIOIIEX KOOPAMEAT erp KOAROE.

Adano;

Orpesor AB;

HOODAHEATHI KOHROB orpeska AB: A(x; u), Blx,; v,);

Toara C — cepefuna orpesxa AB.

Hatimu:-

KoOpAHESTH TOYRH C (X Y)-

Pewenue;

1. Orpesox AB He napannenen oCHEM X H Y/, COSIOBATENS-
HO, X, # X,, , # y, (pac. 132).

Iipopemem uepes Touxn A, B u C opamnte, napanxe.nme
OCH OpAMHAYT. TH IpAMIE MePeceKyT ock abemuce B ToTRax
A(x; 0), Bjx,; 0), Cx,; 0).
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B

ot 4, ¢ B %

Puc. 132

Ilo Teopeme Paneca Touxa C, Gyger cepenmuoit orpesxa
AB,r.e A C =CB,. Cregoraremno, v — x,| = |r— x,. Dro
PABEHECTBO MMEST ABA PelICHHS: .

Dx—x,=x~x,

Ioxyzaem: x, = x,, EO 2T0 EEBOIMONKHO, T. K. IO YCJIO-
BHIO X, # X,;

2 x-x,=—(x~x)

Hoayaaenm Qopuyny abempect Toaxm C: x = (x, + x,)/2.

AmanormiEo HaXORHNM DopMyay OpPARBATH ToIKK C: y =
= @, + ¥)/2.

2, Orpesox AB nepasmesen ocH y, CAG/OBATEARHO, X; =
- =X, )

18. Orpesox AB mapannefieH ocH X, CIeNOBATENLHD, ¥, =
=Y," ¥

Paccrosnmne MeXAy TOUKaMH

Hano:

rouxa A (x;; y,)%;

rouxa B (x,; y,).

Halimu! '

DACCTOSEAS MOXKAY ToukaMn A= B.
Pewenue: '
lL.x,=x, 0%V,
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_Pogen [ Mnowevorpen

Hposesem depes TOIKH AN B npamwe, mapansesbhBne
) ocan xoopaARAaT (prc. 183). Touxa C — rouxa mepeceveHRA

ppaMbix AC n BC.

---c%.---'

Puc. 133

Paccrosune uexcyy rouxany An C pasuo: |y, — yJ. Pac-
crosHme Mexny Toukaym Bu C paruo: [x, - x,|.

Tpeyromsspx ABC — npsmoyronsusii. Io Teopeme Iln-
¢aropa:

ARB?= BC?+ ACH;

AB'w (x, — 2 )+ (v, — )%

2. x,=x, Y, ® ¥,

AB=y -y,

8. x,#2x, y,= Yy

AB=x - x,; -

X, =X Yy~ Vs

AB=0.

YpaeHenue AuHMM HO NROCKOCTH

Vpaenenuen zunuu L madwBaeTcs ypABHEHWE C XBYMS

HEPpeMEBEEIME X X ¥, KOTOPOMY YACBACTBORAIOT KOOPXMEATEL
awboli Toyxy Ay L ¥ Re YAORACTBOPAIOT KOODXRHATH
ERKaro} Apyrofi roumxH, ke gexamell Ha sToft AnEwy.

1
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YpasHeHue OKPYXHOCTH

YpasHeEMeM QHIYDH Ha ILIOCKOCTH ABASETCH ypABHeHHE
¢ ARYMA HOHIBECTHMMI X H J, KOTOPOMY YNOBACTERODIIOT KO-
opAREATH n00oill TOURHE PHTYDH.

. Jholiag oxpyREOCTH ¢ IEETPOM B TOOKe A (a; b) u pagay-
coM 7 (puc. 134) nMeer ypapkeue cAEAYIOIMIEro BHAA:

(x—a)*+ (y=b)2=r,

s

, 3 *
Pwc, 134

Ecam nenTp ORPYXBOCTH COBIAKAST ¢ HATAJIOM KOODAH-
HAT, TOTAS YpapHeHHE NPHEAMACT CACAYIOIRNE BHp:
x4+ P 3,

Ypaskenue npsamon

Jbaa npaMas B AeKAPTOBLIX KOOPAWHATAX X; J MMeer
ypaBHeHMe CJAeAYIOMEr0 BAAA:

ax+by+c=0.

1. @ = 0, b # 0 (puc. 135a).

¥paBHeHHEE npaMoil mpuMer caexyomuit rr;

¥ =-c/b(1).

9T0 03EATALT, YTO BCe TOUKH NPAMONH MMEIOT ORHY OPAH-
BaTy (~¢/b), 7. e. mpAMaA mApanNensHa ocH X. Eexp ¢ = 0,
OpSMAA CORMAXACT C OCHID X.
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2.a»0, b~ 0(puc. 1856).

VYpaBremsme TpaMoil TpmMer caeayviongat BuA:

x = —cj/a (3). .

970 o3HAuAeT, uTO BCe TOUKM upsMoll mmeioT oy abc-
ouccy (~c/a), T. e. npamaa gapannexsua ocy y. Eeam ¢ = 0,
TpAMAA COBUALAET € OCBIO Y.

8. ¥Ypassenye mpamoll;

c=0(3).

910 sEaauT: ¥ = O, y = 0. IIpamana npoxoAuT Yepes HaYA-
a0 xoopaunar {puc. 1856), T. K. xoopxunaT Touxy O (0; 0)
YAOBAETBOPAIOT STOMY YPABHOHHIO.

Ya
J’? 1 6

Ya

Puc, 135 -

Yrnosow koadhchnument npamon

IIyers ® ypapHennu npaMolt ax +by + ¢ = 0y # 0. Torma
YPABHEHME MOXM(HO NPEACTABITE B CAEXYIOIMEM BHie:
y =—ax/b.
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OGoarauinm (—a/b) = k, (—c/b) = ¢, TOrAa ypasEeERe OpR-
MeT BHA:

y =kt +g (4).

Hano:

T.A(x3y) T B2 )i

r<x.

Hatimu:

k—7¢

Pewenue:

TToacrapEM KoODIMEATH TO9eK A ¥ B = ypanmesme upa-
moik {4), momrywmm: t

y=kx+q

y,=kx, +4q.

BrrqreM 97TH PABEECTDA NOUACHHO:

¥y = kx g - (kx + g) = Mx, - 2).

Orciona BHBOIMM:

k=, ~ y/ix, - 2).

1. Hpn y <y, (pne. 136a): k = (y, - p)/(x, - x} = tg .

2. Ilpu y, < y(puc. 1360): k = (y, — y)/(x, - x) =~~ig .

6

Koaddanmenr k B ypapRennm npamoil y = kx 4+¢ BaskzBa-
erca yzaosuwn xosgpuyuenmon. On paser (¢ TOUHOCTHIO AO
@HAKE) TAHTEHCY OCTPOFC Yraa, KoTophlli ofpasyer nanmas
OpAMaAAg ¢ OCLIO X.
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Nepeceyenuwe npaMon u oxpyxHoTTH

B 3aBHCHMOCTH 0T BERHMHOTO PACHOIOMEHAS OKPYRCHOC-
TH ¥ OpaMoil OBM MOTYT HMeTh HBECKONLKO OGIMHX TOYRK, &
TAX'Ke OAHY MAH HM ofBolf-obmeit TOuKH.

Emnmmmnwmmnmmwmwmmmmmmmom
TIepeceKaeT OKPYRHOCTh B TOYKAX, ABIMOMAXCA KOHTAMU
AHAMPTPA OKPYRHOCTH.

IlpsMas Be OPOXoAWT Tepes HEHTD oxpykHEGeTA. Ilyers
OERTP OFPYMKEOCTH CORHNAZAGT C HAYAKOM KOOD/MEAT, B KO-
TOpoii ock Ox mEpIERAUKYTRPES ARHAOH upamof (puc. 137).

Yy

Puc, 137

Toraa ypaBESHHe OKPYACHOCTH MOMCHO 3aIMCATD B BHAe:
2Bt yltm B
The r — PARUYC KAHHON OKDYXHOCTH.
Ypasmenwe ganuci opaMoi Gyner EMers BAA:
x=0,
Pemenres 31UX ABYX YPABHeHHRH ABRANTCE KOODANHEATEL
TOUKH NepecedeHnA SARAHHEIX NPAMOl B OKDYMEOCTH:

x;My-*ﬁF-HL
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B 3aBHCHMOCTH OT COOTEOINCHAS MY I B I BOSMOMEEL
3 napnaaTa. ;

1. Ecau pacoTosEHe OF HEHTPA OKPYXKHOCTH AC NPaMoil

MeHLIle PagBEyCa OKPYXREOCTH (b < r), TO CHCTEMA ypaBHe-
muit peeer Apa PeTIeHNA. I10 SHATHT, UTO NPANAA N OKPYXK-
HOCTH AMelT IBe ofmue TouEK (pHc. 138a), & AaamEas mpsa-
MAA ABNAETCHA cexymedt X OKPYIKHOCTH.
. 2. Ecou paccrosane OT HeHTDA GKPYRHOCTH Ao mpaMoil
PABRHO PamRycy OKpymuocrw (b = r), To mpaMaa B OKDYX-
HOCT: AMEIOT TONBKO OZRY obmyo Toury (puc. 13806). Han-
HAS OPAMAR HRAKETCA KACATEABHON K OXPYAKHOCTH.

3. Ecam paccTosNHe OT NPHTDA OXPYMHOCTR X0 IPAMOR
foarme paguyca OKPYMRHOCTE (b > ), T0 NpAMAR B OKPYX-
HOCTE He MMewT ofmmax Tousk-(puc. 138¢). Braunr, upaMaz
H OKPY’KHOCTEH He IePeceKanrca.

AKX -
Qd xQ%A x

Puc. 138
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Koopaunare: sexropa

KoopaanaraMu BexTops SRAswTeA KosdubEIMenTH ero
pammmminmpmumngsmpaunmoﬁ
CHCTOME KOOPRHHAT: _ _

p=xa+yh,
rfe X B y — ROODFHATH BEXTOPA.

Roopmmwummﬁ@mypmrxmﬁmx.p{ry}

Hymoﬁmmpmmonpemrum'sme 0=0xa+
+0xb, T €. 610 KOOPAWHATH PABHKL; 0{0 0}.

Ecan a = b, -mxa+ylb-=x,a+y’b Orciopa caepyer:
X, = x,, = ¥, SHETHT, KOOPOUHAMb. PABRHIX BCKTROPOE CO-
omeememeenno pasusi. ¥ ofpaTHO: ecau y eexmopos coom-
eemcmeyvue KOOPIUNAMbL PAGHYE, MO 6EXMOPLt PABHY.

fipasuna HAXOXOSHME XOOPAMHAT CYMMM,
pasnocTh ¥ nponsEeabHU Asyx k Gonee sexTopos
NC KOODAMHATEM STHX BEKTOPOB
Ipasrno 1: KAXAAA KOOPAEHATA CYMMEL ABYX Han Gonee
BEXTODOB PAPHA CYMMe COOTBETCTBYIOIMUX KOODAMEAT ITHX
BEKTOPOE. .
Hano:  _ _
BexTopH a{x,; y,} m dlx; y);
BexTOp ¢ = @ + b.
Hoxasamp: _ ’
KOOPIHHATH BeKTOpa ¢ DaBEE: {x,+ X,; ¥, + ¥,}.
ﬂomsame.uwmao.
Benmpn au bnmopmomndsempax
a-xm+mw-
=xm+ yn.
C.uom BEKTODH am 5.‘ MOXYIHM:
c = xln_1+ ylz+‘x,r;+ yz; = (x, + x,); +y,+ y,);.
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Taxum 06pascH, KOOPIMEATI! BEKTODA ¢ PABEM: {x, + X3
¥+ Y-
Tpaszno 1 poxasamo.

Ipazuno 2: xaxnss KOOPAMEATA PASHOCTH ABYX BEKTOPOB
- PABHA DASHOCTH COOTBETCTBYIOIINX KOODZMHAT 3THX BEKTODOEB.

Hano: -

sexTop a{x,; y,} B dx; y.);

BeKTOp ¢ = g - b.

Hoxasamp: _ .

KOODJMHATH BEKTODA ¢ PaBHLS: {X, — %,; ¥, ~ ¥}

}Ionasamabcmso.

Bemopu @ u b MOXKHO PASTOKHTE no BEXTODAM:

a-xm+mm

=xm+tyn,

Bnmu H3 nem'opa BEKTOP, TOyIM:

c -xm+ydn x,m y’n-(x “”-"s)m +@,- yt);’

Taxmu ofpasoM, KOOPAUEATE! BERTODA ¢ pasEsl: {x, — X,

- y’}_
Npasmao 2 goxasano.

IIpasrno 3: Kampad XOOPARMHATA IPOUSBEACHRA BeKTOP&
HA YHCJ0 PABEA DPOASBERERHIO COOTBETCTRYIONeH KoopRHHEA-
TH BEKTODA B2 5T0 TUCAO,

Haxo;

sexrop a{x; y}i

k — OpOMABONBHOE YHCEIO,

Hoxazamuv:

KOOPAMHATH BEKTODA kG PABHAL: fkx; ky}.

Hoxasameavcmso:

BexTop a MOJKHO PA3ACKETE 10 BEKTODAM:

—

aa-x;r;-l-y;.
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YuaoaEM 8T0 YPABReHNE Ha, &, HOTYYHM:
ka-kxm+kyn
Taxum ofpasom, moopmmnexmpakapasm {kx; ky}.
IIpasnac 3 aoxazano.
Hsnpamaynmmmpagamocnew
l)mmﬁmmmpaanwmnncmumo
PABEECTRO: _
(m+u)a--ma+m3,
2)mm6mmmmanbnwmkcnpamn
JHBO PaBEHCTEO:
k(a+b)-ka+kb.

Teopeun. ¥y KOMAAHGADHELX BEKTODOB ooommnymmna
KOODAMEATE! TPONOPIHOBANLRE.
Haxo:

;{‘13 v} = bz p)— KOANHEeAPHKE BEKTOPHL.
Hoxasams:

~

x,/%,™ Y\ /s

Hoxazamearvcmeo:

1. aTth.

Tlycrs (]EVIEI) X b e.

Bextopst ¢ # ¢ 0AMHAKOBO HANIPEBAEHN! ¥ MMEIOT OXHY M
Ty me afCOMOTHYI0 BeAWUNEY, CICKUBATENLHO, OEM DABALI,
COOTBETCTBEHHEO DABHM M MX KOCDINHHATHL

x, = Qal/ibh x x;

¥, = (lal/|b) x y,.

Hx aTEX panepcTs DOAYIacM:

%o/, BlAal

Y/, = [b/lal.

Creposarentuo, 1,/%, = Y,/y,-
2. atb. .

Ilyers exrop = — (a|/|b) x b.
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BeXTOpLI @ 3 ¢ NDOTHBONONOKHO HANPABACHE, HO HMEIOT
OZHY H Ty e AGCOMIOTHYI0 BEAMYHURY, CASAOBATERLHO, OHH
PABHEI, COOTRETCTEEHHO PABHLI H HX KOOPAMEATEL:

2, = ~al/ 1B x x;
© yy=—(al/1b) x y,.

Hx srgx paBeHCTB NOAYIALM:

x,/z, = ~(b|/lal)

¥,/y, = —(bl/]a).

Cnepgosatensro: 2,/X, = ¥,/y,.

TeopeMa AOKABAHA.

Ofparnan TeopeMa: eClNH YV ABYX HEHYJIGBHIX EeKTOPOB
COOTBETCTBYIOIHNE KOODAMHATRI NPONODIMOHAALEEL, TO BEK-
TOPH KOJNJIHUHEAPHE,

Hawno: _

BeKTODH a{x,; ¥,}  b{x,; ¥}

X,/%, = Yol Y-

Horazame:

BFEXTODBE @ n b — KOLMHeApHEL

Hoxasameavemeo:

Oyers x,/x, = y,/y, = A, Torza:

xy=Ax,, y,= Ay,. - -

Ha aTux paseHCTs CNEAyer, 9T0 b = Aa. Ir0 aHAWHT, ¥TO
BEXTOpPH aub— HOJTHHEADHE!.

Teopema ZoxkasaHa.

CxansapHoe npoussegierne BeKTOpPOB

Cranapnvia npouseedenuem eexmopos E{xl; RS S{xz; ¥;}
HASEIBAIOT THCAO DABHOS: XX, + ¥ U,

Rus mobuix Bexropos a{x,; y,}, blx,; y,) 1 clx,; y,} enpa-
BEeANMBH DPEBEHCTBA:
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(a + b)e = ac + b3

(a + b)c = (x, + x)x, + (¥, + Yy,

ac+be XX, t Yt XXt Y,

VraoM Memxy HeHyAeBLIMM BeKTOpaMu AB u BC spas-
erca ZBAC.

anouumnynmﬁmwansmamm
MERIY PABHEIMM MM BeKTODAMHM, MMEOIAMN obmee HAUAND.

Vroa Mexy oAMRAKOBO BEAUPABICHELIME BeKTODAMM pa- .
BER HY/NO.

Tecpema: cKanapHoe IPON3BEREHNE BEKTOPOB PABHO IpO-
HIBEACHWIO X AfCOMOTHEIX BeJHIME HA KOCHHYC VIJIA MeiX-
oY HXUMHA.

Hawno:

BEKTOPH! an b

B — yron memay BeKTOPAMH anb.

,E{omamh.

= |a| |b] cos B:
ﬂomame.!bcmso
Ilyers KOOPAUHATH BAKTODA a: |a| u 0 ¢pue. 139), rorna

KOODAHHATH BEKTOPa b GYAYT: i3] cos B = |] sin B.

y
TS,

B

Puc. 139
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WWMWEKSHMW-
mcmmpﬁpnm:_
ab = |a| |5] cos B + O x |b] sin B = |a] |b] cos B
AOKA3ARAE. -

H3 TeopeMH BRTEKANT CHEAYIOMHE BLIBOHEL.
1. Ecau BeRTOPN HepUeHAWKYAADHB, TO HX CKAAAPHOE
mmmpmmﬂmmmm
memmmpolpamnymu,mmmpu NepHeHAAKY-

RApHE,
2. Ecxs yros MemAy BeRTOPaNMM Mernine 50°, X CRanAp-

Hoe Dpomasexenne Soanme 0.
8. Ecnnymnmuymopannﬁomeﬂﬂ’,nxmnap

HOe Iponisesenue Mearme 0.

4. Echm BeXTODE OAMEAKOBO HANPABAEHE], HX CKANAPHOe
TPOM3BeAtHMe PABHO:

ab =~ a| x |3].

KEAAPET BEXTOPA PABEH KBAADATY 670 JTHER.

EE-IEI‘-—-mmpxuﬂxnagpaimmpa.Emmeoﬁo-
sHaganT o,

6. Kocrzye yraa B Mesxy ESEYIeBLIMA BeKTODAMY a{ LRSS
b{x,, ¥,} oupenexnneren o Gopuyne:

cos B = (x,x, + ¥y )/ iz} - y) x J(x! -3

CooiiCTRA CXaSPHOTO NPOUIBGASHUS SEXTOPOR

- ing mobLX BERTOPOB a, b, Enmoﬁommc.uakcnpmn—
AMBH CIEAYIOMEE COOTHOLIEHIA:

1) a2 0, npmeua’>0npna¢0

2)axb- bxa(nepemcmmﬁamn);

3)(3+3)E-3x5+3x2(pacnpmemumﬁamx.
COPARBEATHE ANA AGOT0 YHCHA CAATACMEIX);

4) (;:3)5 -k(ExS) (cogeTaTensubll 3aK0H).




. nasa 13 -
COOTHOLUEHMA MEXLY

- CTOPOHAMA U YTNAMU
JIOBOIO TPEVIOJIbHUKA

Cunyc, KocuHyc M TaHrenc moboro yrna

IlocTpouM B NepBoM B BTOPOM KBAADAHTAY. HPAMOYTOib- -
20K cMcTeMK Koopaupar Oxy efUHHYHYI0O DONYOKDYRHOCTD
¢ pagHycoM 1 @ neprrpoM B mauane Koeopameat. IosoxeMm mxyqa
a ¢ radanoM B T. ), nepeceralomult eMUENIHAYIO HOAYOKDYAK-
BOCTE B T. M ¢ Kooppunaramm (x; y). Meacay noxcxnarens-
Boli ocsi0 afenyce B AygIoM @ ofipasosaicsa yrox .

1. Ecan ayq a coBnazaer ¢ ochio X, SHATHT, Yrox o = 0.

2. Ecau yron ¢ ocTphIi, TOrAa MOCTDOHEM FDAMOYIOAL-
anil TpeyromEnkx OMN, y xoToporo croposa ON = x, a cro-
poa MN = y (prc. 140).

B 4




. Teomerpwn 30 24 voco

HaxoaaM CHEYC B KOCHEYC YIa O

gin o« = MN/OM; )

cos ot = ON/OM.

Dockoasky OM = 1, MN = y, ON = x, noxyyaex:

sin o =y;
. CcOSOmX

Taxmu o6pasoM, CHEYC OCTROTC YTAA O, pRBEH ODANEATe Y
Touky M, 8 xocamyc — afcmucce x Touxku M.

3. Ecan yron o npamoli, rynoif mxr pasBepEyrmi
(pmec. 141), eaayc ¥ KOCHHEYC YTIA TOXE ONPefeAgeTcH o
dopMynaM: sin 0 ~ i, cos8 & = X,

4

%

N\

Q x
Pnc. 141

Toxnyqaes: A0 T060TO YIOA ¢ 313 HpoMexcyTra 0° S @ < 180°
CHEYCOM HBNACTCH OPEMEATS y Touxsn M, a kocxHycoM — albc-
maees x TouRa M.

Hmmymaemmsnompym, Xoopau-
HATH €8 TOYSK (X; ¥) BAKMIDYEHE! B IPOMEKYTOK!

Osy<sl;~1sxsl,

Toraa nas mobore yraa o m3 npoMexyrka 0° < o < 180°
OYAYT COpPABEAAMBLE HODPSBCECTBAS

O0ssinasl;-l1<cosaax<s1l. N

Teopema: ana moboro yraa o (0° £ a < 180°) cupasesm-
BHE cleAYIONHE DABEHCTEA:
ain (180° — ¢) = gin &
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cos (180° - o) =~cos a
,II,uamoﬁomyrna(th)cnpmnmommcm
tg (180° - o) ~-tg .

Hano;

T A P Alx; y)

T. B(x; 0) mr. By(x; 0 -

ZAOB = LA O B, = o3

AOQ = A0.

Hoxasamy:

sin (180° — a) = &in o;

cos (180° — &) = —cos @;

tg (180° ~ o) = ~tg o,

Hoxaszamenvemaso:

Paccuorpam AABO n AA B0, (puc. 142).

Puc. 142

OBn mpaMoyTOaRERe — £B = ZB, =90° 1 pasHi 10 OCTPo-

uyyrnynrmomsyseﬁapamemwmmmm
AB=AB, mmy=y;

BO=BO, nmx=x,.

CrnegoraTenrEO:

gin (180° - o) = sin o

¢08 (180° ~ ) = —cos &

tg (180° - o) = —tg o

Teopema aoxasana.
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© DOPMYNA BENUCAIGHMA KOOPAYHAT JN0BOH TOWIM
Hane:
Oxy — CcACTEMA KOOpAHHAT;
Toaica A (x; ¥), rae ¥ > 0.
Hatimu:
- X
Pewernue: .
Coeguann Touxy On A (pre. 143). Obpazopanca yroa
MexAY aAydoM OA | ocklo X, papEsil d.
x=0A cos o;
¥y~ 04 sin o,

Yy

Puc. 143

Mnowagas tpeyroneHuka

Teopema: nromans TPeYrOALHEKA PABHA HOJNOBHEE IIPO-
M3BEAEHNA ABYX €70 CTOPOH EA CHEYC YIIIa MesKLy HEMM. -

Hano:

AABC;

AR » g;

BC = b;

S — nxomans AABC.

Horasams:

8 = 1/2 ab sin B.
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Hoxasamenvemao: :
Bnemmmmwenmnt(pm 144).

4

Pre. 144

IIpw orox TOUKA A ZOIIKHA JSXRATE HA IONOKATILEON OCH
Bx, a romia C 20/gEa HNETS ITOJOMATAIBEYIO OPXHHEATY.

Ilnomans AABC (9) onpesensercs no popuyse:

S = 1/2 gh (h — Buicora TpeyronsEuxa ABC).

4 pasaa opapmare rouxr C. CaexosatensHo, & = b sin B.

Toraa mromazns TpeyroasEaKa ABC Oyier papma:

S = 1/2 ab sin B.

Teopema noKaszams. -

Teopema cunycos

Teopema: CTOPOHE TPEYIOJRHERKA TPONODIHOHANGHEL CH-
HyCAM IPOTHBOJNCAKALTHX YINOB,

Hano:

AABC;

AB = a;

BC =pb;

C4 = c.

Hoxazamv:

a/sin C = b/sin A = ¢/sin B.

Hoxasameavemeo:

PaccMorpns TpeyroasENK ABC (pmc. 145).
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Ero naomags pasua:
r Sm 1/2absinB==1/2bcsmC 1/2 ¢a sin A,
M3 sTux paseHCYB BEIBOSUM:

1/2ab sin B =~ 1/2 be s8in C;
a/sin C = ¢/sin B;

1/2 ab &in B = 1/2 ca sin A;

a/sin C = b/sin A = ¢/sin B.

Hrax,

a/sin C = b/gin A = ¢/ain B.

TeopeMa zoxasaHa.

Credemene
B TpeyronsHnke nporHs Soasmero yraa aexut Goxsman
CTOPOHR, NpoTHE Gonbmred cTOPOHL! JAeaRT GonsINmiy yroxm.

Teopema kocumHycos

Teopema: XBaAPAT CTOPOHE! TPLYTOALHEKA PABEH cyMMe
KBaAPATOB NBYX APYTHX CTOPOE MHHYC YABOSHHOE ODOH3IBE-
ACHHE 3THX CTOPOH Ea KOCHHYC YIJIA MEKIy HEMH,

Hano:

AABC;

AB = g;

BC = b;

CA =c.
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Hoxaaams:

adw P+ ¢~ 2be cos C,

Horasamexvemeo:

BpogeM cHcTeMy K00DRMREaT B Togre ( (pme. 146).

y

Puc. 146

IIpm srom Touka B Gyger amers XoopauHaTH (b; 0), a Tou-
Ka A no reopeme Tndaropa — xoopaamaThi (¢ cos C; ¢ sin C),

Ilo dopmyse paccTOSHMA MeAY ABYMS TOUKAMHN IIOXNY-
qaeM DABOHCTEO:

AR mg?=(ccos C—b) 2+ 2 sin* C=c?c0a? C + 2 gin? O —
~2becos CH+HBP =2+ B~ 2bccos C.

Taxum obpasom, a2 = b® + ¢2— 2be cos C.

TeopeMa ACKAZAHA.

Cxedcmeue .

KpazpaT cTOpoHE: TDEYTONLEAKA PABEH CYMMe KEAADATOB
ABYX ADYIHX CTODOEH ¢+» YABOSHHOE EDPOX3BeAeHMe OXHON Bx
HMX HA TPOeKOE0 Apyrod (sEak «+» OepyT, XOI'fA DPOTHBO-
Aexarmail yrox Tynoil, a 3HaR «—» — KOPAA YION OCTPhIM).

Teopema: cyMMa KBAADATOB ANATOHANEI DAPAATCIOrPAM-
MA PpABHA CYMMeé KBALPATOB erd CTODOH.

Hano:

ABCD — napanneaorpaMm;

AC u BD — pmaronanu;
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LDAB = O3
LABC= B.
Hoxagaamo:
AC*+ BD*= AB*+ BC*+ CD? + AD*.
Hoxaszamexvemeo:
. Paccuorpam napannenorpans ABCD (pme. 147).

B C
»

AL

Puc. 147

Ilo TeopeMe cuEYCOB H3 TPeyroNsHER0B ABC m ABD no-
AyaAeM:
AC* = AB?+ BC*— 2 AB % BC cos f;
BD*= AB*+ AD*—- 2AB X AD co0s a.
Croxas 9TH DABEHCTBA, TMONXYTHM: -
AC?+ BD*= AB% 4+ BC*+ CD? + AD*.
Teopema porasana.

Pewenue tpeyronshukos

Pewenuen mpeyzoAbHUKG EASHBAIT HAXOWKICHHE TPEX
€ro CTOPOH M TPexX ero yriIoB N0 KAKEM-HRGYZDL TIeM AAHHEM
sneMenTaM. PACCMOTPHM TeTHIDe 3AKATH PELIeHNS TPEYIOMb-
HHEKOR, B0 BCeX S8afavaX CTOPOER! TpeyromsEmKa ABC ofo-
sEavens: AB =~ a, BC = b, CA = ¢, ¥rau TpeyroapaAKa o6o-
sHadIM: ZA = @, LB = f, £C =y (pnc. 148).
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3apaua 1: zaEE cTOpOHSE |# ApA yrua Tpeyroabsnxa. Hadl-
mrpe*mﬁmnnmgpmempom y
Haro:
AABC;
AB = g;
LA = a3
ZB =,
Hatimu:
£C;
cropoust BC m AC,
Pewtenue:
1. Mz cymmur yrioB TpeyTOALEKKa HaxogEm yroa C; -
ZC = 180°-a- B,
2. XTo Teopeme cumycos Eaxopms croporst BC un AC:
AB/sin C= BC/ein A = AC/sin B;
a/ain (180° - g — B) = BC/qin o = AC/sin B.
Orcoza BRIBOAMM:
BC = (a x gin o)/sin (180° - o.— §);
AC = (a x sin B)/sin (180° - a - B)
Banaua permera.

. Bapavi 2; AAHI KBE CTOPOHK B yroa Mexpgy Eumu. Hadk-
" TH OCTANBEEIE XBA YIVIA ¥ TPETHIO CTOPOHY.
Hano: .

AABC;

AB = a;
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1. Tlo Teopeme wocuayCcOD:
AC* = AB* + BC?*— 24B x BC cos B;
AC? = a%+ b~ 2ab cos Bs

AC = \J(a® +b* — 2abeosp).

2. Tlo Teopeme KOCHEYCOB:
BC?= AB? 4+ AC?*~ 24B x AC cos A;
b* = a? + AC? - 2a x AC cos A;

b= g2+ AC®- 2a x AC cos A;

co8 A=~ (a®+ AC? - b?)/2a x AC.
ITo Tafinume Aa® ¢ MOMOIMBIO NEKDOKAMLEYASTOPA HAXO-
, AWM SHEAGOHMe A.

K cymm yrIo® Tpeyroassnka HexoauMm yroa C:

£C = 180° - LA~ ZB;

ZC = 180°- LA B.

3ajava pemena.

Sanaua 8; Aampl A8e CTUPOHEL B YTOMI, TpoTHBOZCKanl o
Holk u3 cropor. Haltte ocTansHEe ABa YINA A TPETHO CTOPOHY.

Hano: :

AARC;

AB = a;

BC =}

L4 =q.

Hatimu:

cTOpoRy AC;

ZB n £C.
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Pewenue;

1. Ilo Teopeme cHHEycOB!

AB/gin C= BC/gin A = AC/sin B;

a/sin C= b/ein 0t =~ AC/sin B;

gin C = (g x sin a)/&

Ilo sin C maxonuM orsewaminne eMy Yra ¥, u ¥, Buibn-
pOONM M3 HuX oFHE BAM ofa, yuwrsmas, 10 Dporhs Soanmed
HX CTOpOH g ¥ b nexpr BozsmmuR yroa.

Ilo cysMe yri0B TPeyrOALHRKA Haxogmm B:

LB = 180° ~ o~ .

2. Tlo reopeMe cmEYCOB HAXOZAM AC:

AC = (b x sin B)/sin .

Bagaga pemesa.

Banaua 4: 18I TPH CTOPOHE! TPeyroapHuKa. HafiTu ero
YIAR

Hano:

A4BC;

AB = g;

BC = b;

CA=e.

Haiimu:

LA, ZB, £C.

Pewsenue;

IIo TeopeMe KOCHMEYCOB:

1. AC* = AB® + BC?*- 2AB x BC cos B;

¢t = a2+ b2~ 2ad cos B.

Orcona: ’

co8 B = (a* + b* - ¢%)/2ab.
~ o rafanne BAN ¢ DOMOIIEI0 MAKPORAIBKYIATOpa HAXO-
e 2B,

2. AB*= BC®+ AC?*- 2BC x AC cos C;

at= b+ ¢2- 2be cos C.

L}

157



foow'rww%m

Orcropa:

cos C= (b* + 2 —a%)/2bec.

Ilo rabanpe HAM ¢ HOMOINEI0 MHKPOKANEKYASTOPA HAXO-
amm £C. ) :

3. Ilo cyMMe YTAOB TDEYTONBHMKA HAXORHM, A:
- LA =180°- £B - ZC,

3azaya pemena.
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Masa 14 -
ONMNMHA OKPYXHOCTU
U-MNOWALb KPYFA

OxpyXHOCT, ONMCaHHTS
OKONO NPABMILHOTO MHOFOYTOMBHHKA

TeopeMa: .0RoN0 106010 MPABMNLHOTG MEOTOYFOALHAKA .

MOJKEHO OOMCATE OKPYREOCTH, B OPHTOM TOALRO OEHY.

Hano:

AAA, .. A — npasunpELill MEOTOYTOXbHAK;

r. B — rTouxa nmpeceuemna OGMCCEKTDPHC MEOIOYTOILHMKA
AAA, - A,

Hoxaaame:

OKPY>RHOCTD C LieHTpOM B T. B M pagmycom BA, asnzerca
OONCARHON OKONO MHOTOYTONBEEKA A AA, .. A;

OKPYXXBOCT: B NEETPOM B T. B n pagmycom BA, apaserca
eymHCTReRHOM orcanmol oxone MEOTOYTOREENKA A 4.4, ... A .

Hoxasamervemeo:

1. PaceMOTPHM OPASIILEEIA MBEOTOYrONEEAK A A A, ... A
H CURCAHEYI0 OK0A0 Hero OXPYXREOCTE: (puc. 149a). Bumomamm
FONOJENTEALELS HocTpoeans. IIporegen GHCCERTDUCHE YTUOB
A nA, Ha ux nepeceuenwn nocrasum T, B. Coegwmum a7y
TOUKY C0O BeeMH OCTANBHEIMH BEDPIINHAMA MHOPOYTONLEHKA
AAA, .. A (prc. 1490). loxasen, 910 B4, = B4, = ... = BA .

Paccaorpun Tpeyromsauxu A AB 1 A AB (puc. 149¢).
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Oanpanmnomyucmponaunymywewmx

AA, = AA; '
cropona A, B — ofmas;
LAA, B~ LBAA,

H3 paBencTBa TPEYTONLHAROB caAexyeT, 7ro BA = BA..

TaxuM cnocoboM MOSKEO ZOKA3aTsh, Ir0 BA, = BA , B4, =
= BA;= BA,~BA ur x

Cnenonarensso, BA, = B4, = ... = BA . Haaroro pasen-
CTBA CAeAyeY, 410 T, B papH0 yAaleHA OT BCeX BepIIMH MHO-
royroasEuxa A A4, ... A . 3HATNT, OKPYKHOCTE ¢ NEHTPOM B
T. B & paguycom BA, apaAeTca ONACAHHOR OXONO MHOTOYTOIb-
HERa A AA, .. A

2. PaccMoTpeM TpH Jiofhie RepUDIHK MHOTOYTOABHHKE
AAA4, .. A. Hanpamep, TOIBY A,, A,, A,. Yepes atu TpH
TOUKHA MOZKET MPOXOAMTh TOABLKO OXHA OKPY:HHOCTH. Crexe-
BATENHHO, A OKOJNO MEOTOYFOARENRA A A A, ... A MOMKHO omu-
CATE TOABKO OOHY OKDYRHOCTD.

Teopema morasaHa.

OxpyxHocm, enucanHas

B NPABUAbHBIA MHOFOYTONbHMK
Teopema: B moboit TPABMABHEIE MEOIOYIONEHUK MOXKHO
BAWCHTHL OKPYZKHOCT, H OPATOM TONLKO OARY.
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Hano:

AAA .. A — TDPABHABEEIE MHOIOYFONBHWK;

T. B — OesTD OKpYENOCTH, omcmoi OKOJIO MBOTOYTONE-
guKa A A4, .. A;

BA,, BA,, BA, ... BA, — GUCCEKTPRCH YTI0M MHOTOYIOME-
HAKA AAA, .. A;

BHI, BH,, BH w BH_— BHCOTH TpeyroapEnkos BA A,,
BAA, - BAA,.

Horazame:

oxpymxomcnempoun'r.BnpmyconBH ABAgETCH
BHRCAHHOH B MHOTOYrOABEHE A AA, ... 4 ;

OKDPYREOCTE ¢ UeRTpoM B T. B u pammycom BH, annserca
eANECTBEHHO BIMCAEHOK B MHOYOYromsEuMKk A A A, ... A .

Hoxasamenvcmeao:

1. PaceMoTpnM MHoroyroasuuk A A A, ... A (puc. 150).

B mpepriaymesi TeopeMe GEIno AOKA3AHO, YO TPEYTOIRHH-
kuBAA,, BAA, ... BA A, pesunl, CReRoBAaTeNBHO, BHCOTH FTUX
Tpeyroassuros BH,, BH,, BH, ... BH_ tome paBEH. 3maar,
OKPYMKHOCTE & UCHTPOM B T. B 1 paguycom BH, npoxoawr rax-
e qyepes 1ouKR H,, H, .. H , T. ¢. OHa KacaeTcs CTOPOR MHO-
royromsEmka A A A, .. A B aTAX Touxax. Taxine obpazom,
MOMHO CKA2ATH, IT0 OKPY)KHOCTS: C IIGHTPOM B T. B H pazuy-
com BH | smaserca pmacarHON B MEOroyronsEnK A A4, ... 4 .

2. lomycTis, 910 CYIIECcTEYeT elne OfHa OKPYHCHOCTS, BIX-
caHHas B MAOrOyroxsruk A A A, ... A . Be nenrp B, Gyaer papso
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VAANeH OT BCeX CTOPOH MEOrOYrolnhanxa, CregopaTenbHoO,
roura B, Oyaer nexars HA KaXA0R ma OHMCCEKTDMC YrIoM
MHOTOYIOILHEKA ¥ COBIAAET ¢ T. B, KoTopag SBAAETCS TOY-
Koff mepeceuesng prRX OHCCEKTDHC.

Paguyc propofi oKpymHEOCTR Gy/AeT PaReH DACCTOARHIO OF

"rolmano ¢TOPOH MEHOTOYTONBHAKA, A 3HAYNT, pasen OH .

Caenoparensuo, BTOPAS OKPYXHOCTH COBIIAZALT ¢ eppol. 3Ha-
YAT, OKPYXHOCTS ¢, NeHTPOX B T. B 1 panmycon BH | sandercs
eZuBCTReRHOR BRHCcANEOl B MHOTOYIOMLRUK A A A, .. 4.

TeopeMa ZOKA3AHA.

Credemeue 1 '

ORpyxREOCT:, BORCAHHAN B NPABHIbHEIE MEOIOYIOALHNK,
KACAETCHA CTOPOH MEHOTOYTFONBHMKA B HX CepeAHHAX.

Credcmeue 2

eBTp OKPYXBOCTH, ONHCAHHONR OKOJIO DPARYALEOTO MBO-
TOYyTOSLEHKA, COBOANACT € NeHTPOM OKDY)XEOCTH, BUOKCAH-
HO B TOT e MHOTOYTOIRHHK.

Tnowons npasuwmHoro
8LIMYKNIOTO MHOTOYTONBHUKO

IInomaxs OPABEARHEONO BEITYKJAOO MHOTOYTONBLHMKA HA-

xoxaT no GopMyne:
8=1/2Pr,

rae P — nepEMeTp MHOTOYTOSBHUKA; I' — PARMYC BIMCAHHOM
B MHOTOYIOJBEHK OKPY'KHOCTH.

Hano:

@, — CTOPOHA MEOIOYIOALHHKA;

¥ — pazRyC BURCANEOH B MEOTOYrOIBHUK OKDYHCHOCTH;

S — mnomaas MEOTOYTOJALAKEKA.

Hoxazamy: .

S=1/2Pr.
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Hoxasameavemeo:

- Ecayu BepImmEL #-YyTONLHAKS COSAHMENTH ¢ HeATPOoM (H-
Fypu, ofipasyercsa n papEEIX TpeyroahauKoM. Ilnotrage Kamx-
xoro TAKOTO TPEYroasHEuxa OGyReT pasHa:

8 =1/2ar.
Orcmm EAXOZRM NACIEAL uxmwmnm
S=nl/2ar=1/2(na)r=1/2Pr(1).
Yrpepacienne TOKA38H0.

Cropona npasunsHOrO MHOTOYTONEHMKG

M POOUYC BRUCAHHOR B HETO OKPYXHOCTH
CropoHa MHOTOYIOIRHEKA ERMACIAETCE 110 GopMyne;
a, = 2R sin 180°/n.

Pa,mzyc ENHCAHHOR B MHOrOYTOJBHEE OKDYMHOCTH BH-
anacaAgercA no GopMyne: )
r= R cos 180°/n.

Hano:

r— pagmyc BIMCAEHOH B MHOTOYTONLHMK OKPYAHOCTH;
R — paguyc omcaniol 0K0m0 NMHOTOYTOIEHRKA ORPYKHOCTH;
S — nromaxs MBOTOYTOARBHEA.

Hoxasame: i

a, = 2R sin 180"/1:;/

r= R cos 180°/n.

Hoxaszamervemso:

PaccmoTpus MEOTOYronsEEK A AA, ... A, (puc. 151).
Hs npamMoyroasaore tpeyromsanxa 4 H B naxogmum AA,:
£A = B /2= 1B0%(n - 2)/2n = 90° ~ 180°/n;
a,~2AH, = 2R cos (90° - 180°/n) = 2 R sin 180°/n;
r=BH = R sin (90°— 180°/n) = R cos 180°/n.
TeopeMa AOKARAHA.
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- DOpMYNbI BLMHCAGHNS CTOPOH 3
NPaEMALHOTO TPEYTONbHMXE, KBAAPATA
M WOCTHYTONLHMKS N PAAMYCOS
CropoHh! NPABKALHONO TPEYTOALHEMKA, KBAAPATA M NIeC-
THYPONLHEAKA BRYTHCIHIOTCH IO (oDPMyAaM: :
a,= 2R sin 180°/3 = 2R sin 60° = 2R (3)/2 = RV3;
a-ZRmn180°/4 2R sin 45° = 2R (J2)/2 = RV2;
a,= 2R sin 180°/6 = 2R sin 30° = 2R 1/2=R.

DOPMYNs HAXONABHNS PAANYCOB BNMCANMOR
# ONINCARNOH OXDYXRHOCTER ANR NPABUALHOID
MHOTOYTOABHNKA NO 5o CTOPOHe
Jano:
AAA, .- A — npesumeunit mnyronbm
@, — CTODOHA MHOTOYTONBHNKS;
0 — YTOI MHOTrOYTONBEHKA] .
r —.pag¥yc BOBCANHOK B MEOIOYrOABHYK, OKPY’KBOCTH;

R — pasmyc ONMCAHHON OKONO MHOTOYTONBHMKA OKPYIK-
HOCTH.

Haitra:
r—17-
R~ 1
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*

Pewtenue:

Pmomnummmnﬁmmmsm% A

(p=mc. 151).
¥y = 90° - B/2 = 00° = 90° - 180°(n — 2)/2n = 180°/n;

R = OA, = H A /sin ¥ = a/2 gin (180°/n);
r=OH = H A,/tg Y= a/2 tg (180°/n).

QopMyMmd BUMWCAGHNA PAKNYCOB BNUCAHHON
M OTIMCAHNOH OKPYXHOCTRH# ANRR NPAENALNOIS
TPOYrONLHWKA, KBARDATA W ECTHYTONMHUKS
Papnyc ONHCAHRRHIX OKPYMEHOCTeR ARA UPABENLEOTO
TPEYTOJALHAKS, KBAAPATA ¥ INECTHYTOJBHHAES
o hopMynaMm:
R, = g/2 gin (180°/3) = a/2 sin 60° = a/-/3;
= a/2 8in (180°/4) = a/2 sin 45° = a//2;
R.- a/2sin (180°/6) = a/2 gin 30° = a. :
Pagnycsl ODMCAHBRIX OKPYXKHOCTeN ANA OPABHALHOTO
TPeYTONBENKA, KBAKDATA H mecmymm.ma
1o dopayxan:
ry= 6/3 tg (180°/3) = a/2 tg 60° = a/zJ'
r, = a/2 tg (180°/4) = a/2 tg 45° = a/%
ry=a/2tg (180°/6) = a/2 tg 30° = af3/2.

CeoiicTaa oxpyxHOCTU
Teopema: OTHOIICHRAE AIHAL OKPYKHOCTH K €€ AHAMETPY
He 3ABMCHT OT OKPYXHOCTH, T. . OMHO H 10 e AAA BCeX OK-
Py>xHOCTE,
Haxo:
t-—mnaoxpymnocml
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Hoxazamenvemso:

Ilycrs 1,/2R, # I,/2R,, naupanep 1 /2R, < I,/2R,.

Bnumen B fAHHENe OKPYSHOCTH TPABUABELRE BRNYKARS
Maoroyronnunkn. IIpe GoasIIOM YRCE ETOPOH MEOIOYTOIb-
HHKOB HX TlepREMeTpH GyxyT Malo OTAHTATECH OT HJHE OK-
py®Hocreli, B KOTOpHe OEHM RuAcannl, CreforarensHo, nep-
BOHAYANLEOE HEDSBEHCTBO HEe HADYDINTCH, @CHH AMHHBEL OK-
py*HOCTell BAMERMT:, B HeM HePDHMETDEME ERHRCAHHEX
MEOTOYTONLEIEOB!

P,/2R,< P,/2R,.

HarecrHo, 9T0 NepHMeTPH HDABIILHEYX MHOIMOYTOShHH-
KOB OTHOCHTCH KAK DARMYCH OLMCAHHLIX BOKPYF HEX OKDYX-

. nocreli:

P,/P,= R /R,. .

H3 370T0 paPeHCTRA BHIBOMN: .

P,/R;= PR,

Onmaxo 5TO PABEHCTBO UPOTABOPEUHT yenoBuio P, /2R, <
< P,/2R,. Cneponareasno, P,/2R, = P,/2R,.

- TeopeMa gorasama. .

OTnomense AOIAEE OKDYXEOCTH K o€ AHAMETPY HPHHATO
of603RA9ATE rpedeckod Gyrpoit n:

/2R = x.

Uxeno X ARAAeTCH HpPpANWOHANBEEM. Ero npubimses-
HOE 3uavenwe; ¥ = 3,1416,

H3 coormomenna I/2R = ©t srsonuy GOPMYAY Haxosdae-
HEA JVINER ORPYAKHOCTH: :

{= 2rR.

LlentpantHuin yron u ayra oKpyXHOCTH

Yacrs DnocxkocTH, ofpazoBansan mocae pasburus ee yr-
JIOM EA [Be JACTH, BASEIBAGTCH NIOCKUM Y2A0M.

TlrockHe Yrasl BASEEBAIOTCH JOROAHUINEALHLIMY, eCR ORI
umeor OOIHe CTODOHEL,
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Ilenmpanshvin yeaos 8 OKpYMHOCU BASHIBARTCHE ILIOC-
KEft yroa, BepIIRSA KOTODOTO COBIAKAST ¢ MEeHTPOM Zamsoi
OKPYAHOCTH.

YacTh ORPYRHOCTH, DACHOIOKEGHHAN BHYTPH IJIOCKOTO
yT/8, Baskpaerca dyeoii. Ona COOTBETCTRYET HeHTDANLHOMY
yray. I'padycnoti mepols dyzu HAsHIBAETCS-TPANYCHAR MEpa
COOTBETCTEYIONMEIO NeHTPANLHOTC YTia.

JinuEa [yrU, OTREUAONIAA HeHETPANLHOMY YIUIY O, PaBHA:

{ = 2Ro/180, ’

Paduannofi mepol yzaa BHesrBaeTCA OTHOIIGHEES AIHHE
COOTECTCTRYIIZEH AVIR K PAXHYCY OKPYMKHOCTH,

1/R = n x ®/180.

Papnnannag mepa yraa 180° pasua n.

Paauannag mepa yraa 90° pasma x/2.
4H paBeH YIAy, LARHA KOTOPOro PABRHA PARHYCY OKDYSXHOCTH.

TpagycEas mepa oasoro paguana passa 180°/x = 57°,

Mnowape xpyra

Rpyzom nasmpaerca Qurypa, cOCTOAIDAA M3 BCEX TOYEK
IJIOCKOCTH, PACCTOSHN® OT KOTODRIX A0 ARHHON ToUKy He GO~
me ZaEBEONO (pue. 152).

Puc. 152

Januad TOTIA BASEIBASTCH LEeHNMPOM KDY2G, 4 RAEHEOe PAc-
erome—-pa@uymxpyaa.mpymocnemrpousm-

HOR TOIKE B JARHBIM DAUYCOM ABIACTCH ZPanuliell Kpyed.
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Teopema: NAOMAKS KPYTa PABHA NON0BHEE DPORIBEREAAS
ANHEB, OTPAHEMIHBANIOINEH ero ORPYXHOCTR HA PagHyC.
S = xR,
Hano:
ORPYAHOCTS ¢ OeETpOoM B T. 0;
R — pagsyc OKpy/AHOCTH ¢ HeHTpOM B 1. O;
{ — AAMEA OKDYXRXEBOCTH ¢ HAHTPOM B T. O H pagnycoM H;
P, — opapnxsanit MEOTOYTONGHHK, BUACRHHEIN B OKPYK-
HOCTE ¢ OerrpoM B T. O 1 pazrycoM R;
P, — npasuanEuiit MHOTOYTOALHMK, ONMCAHHEIN OKOXO
OKRPYIKHOCTH € NeETpoM B T. O ¥ paguycom H;
1 — KONYYECTBO CTOPOH MHOrOYIOJBEEKOB P, u P;
S — nromexar Kpyra, OrPARMYEAHOTO OKPY/KHOCTRIO C
ReHTPOM B T. O H paxurycoM K.
_Hoxazamu:
S=1R/2.
Horxasamexscmeso:
Pacemorpum MuoroyroasHEK P, (puc, 133).

Coeguauy 1. O ¢ sepungamMr Maoroyroassuka F,. 06-
PA3OBANNCH TPEYTOABHURH, paRENEe AABO. CoemmayM T. O
¢ Bepmunck MuoroyroasEaKka P, rouxoit C. Ona nepecexaer
cropoRy AB mmoroyroanemka P,» touxe D. OD gsasaeres
peicorolt u GmEecexTpucol AABO. ZAOD ofosmaustm O.
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Pazen |. Flnomsserpin

Taxam obpasoM, TACIEAAS MEONOYTOJLEEKA yAeT papHEa:

S (P,) = nS(AABO); -

S (AABO) = AD x OD = AD % AO cos o

8 (P,) = nADR cos 0.

ObosaawiM 1 X AD vdepes mepuMerp p MHOTOYTOALHHARA
P,, nonyuum:

S (P,) = R cos a p/2.

Tar 'xe BAXOAMM IIOINANE unoroyxmbnnRaP

S (P,) = nS(AEOC);

S (ABOC) = AQ x AC = AO AD/cos o

S (P)=n AD Rfcos a = pR/2 cos o

Hrax:

S (P)=Rcos0p/2;

S (P,) = nR/2 cos o

Tockonbxy HpH GOMBIIOM KOMHYUECTBE CTOPOR MEOTOYIO/NL-
HUKOE P, 1 P, AnRAA OKPY/KHOCTH MAJNO OTANIAGICH OT HEPH-
MeTPA [, 8 CO8 O M3-32 MANOK MepHl yraa Mano OTINIaAeTCA OT
epnauns, To u maomaxe S (P) n § (P,) MHOrOYTOALHAUKOB
P, u P, mano ormruawrea or I R/2,

CaregoBarensHo; nAOMAazs KPYra PABHA:

8~=1R/2nm S = R

TeopeMa AOKAIARA,

Mnowape kpyrosoro cexropa

Kpyzosvim cexmopom (MAR OPOCTO CEKTOPOM) BAILIBAIOT
44CTh KPyTra, HAXORAIIYRCH BHYTDH COOTBeTCTRYIOIRETO ReH-
Tpansgore yrua (puc. 154).

Hromaxs KPYrosoro ceKTOPA BRMHCEAAETCA 10 GOPMyHE:

8 = (nR*/360) a, .
rae R — pazmyc Kpyra; & — TPapgycHas Mepa COOTBETCTEY-
IOMErc NeETPANLHOTO YINa.
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) Puc. 154

Mnowane kpyrosoro cermenta

Epyzoetim cezmenmon RA3kBHIOT o6Imyi0 98CTH xpyra H
moaymiockoctTd (pac. 1556).

&

Hnomans cemen'ra: He PABHOTO ROAYKDYTY:

S = (RR*/360) o0 = 8,

0 — IpajycHAR MeDA NEHTPANBHOTO YTIia, COZepaamero
AYTY BaHHOI'O KDYTOBOI'O CerMeHTA,

S5,— mommrpeymnnxacnepmmnqmpeupy-
Ta H KOHUAX PayHyCcoB, OTPARRIHBAIOIONX COOTBETCTRYIOmMui
CexToD.

Bmax ++» craBaTr upn o < 180°, a sHaK +—» — UpE > 180°,



nasa 15
JBUXEHNG

CummeTtpus
CHMMETPHA OTHOCMTENLHO NPAMOH

JlBe TOUKH HABEIBAIOTCH CUMMEIMPUNNUMU OMHOCUMERD-
KO npamoll, ecnm 9¥A MPAMAA HPOXOAWT Yeped cepefUEY OT-
peara, ofpasoBaNEOrO ITHMY TOIKAMM, K MePHeRAHKYNADHA
emy (pre. 156a). Bee rouny npamolt cummerpuysn cebe.

POurypa BEaabiBATCHA CUMMEMPULHOL OMHOCUMERbRO NPS-
Molt, ecnE Kanpas TOURA QUIYDH MMesT CHMMETPRYHY) eif
TOUKY, TAKKe DPHHANTeKAYI0 aTolt hurype (pac. 1566).

a 6 4 C
) D
A
a a
: Puc. 156

IIpamas, orsocuTeneBEOR KOTopoidl ogEM TOuRH GHETYDH
CHMMETPHYHE APYTHM, HAIGLIBALTCA OCHLIO cuMMempuu duzy-
Dut. DUIypa, HMEIOIAS OCh CHMMETDAH, HASLIBABTCH TAKIKE
duzypols, obradarwusels ocesolt cummempueti. OceBaa cuMmer-
pHEa oTobDpaxaeT NACCKPCTE Ba celd.
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PazeepryTetit yron u parrobeRpeRELE TPEYIOIRELK HNE-

10T OFEY ochy cHMMeTprM (prc. 157a). [Ipamoyroasank i pomb

‘IMeT xBe ocH cMMerpum (pmc, 1576). Pasmocropommm#

TPEYTOAEHMK MMEEeT TPH och cAMMerpum {prc. 157s). Ksan-

par mMeer yeThipe OCH cHMMeTpuR (puc. 1572). ¥ oxpyxuoc-
TH GecKoHewHOE MHOMECTEO Ocell cuMMerpun (pue. 1573).

RR=:
Bl

Puc, 157

Taxye $UrypHl, KaK DapaAdeorpaMM, pasEoCTOPOHHERHE
TPeYrOALENK, HepasRobeADPHEAR TPATIeHEA H MUK, He UMe-
0T HE ool OCH CHMMETDRM,

CHMMOTPHWA OTHOCHTONBHO TOYKH

JiBe TOYKR Ha3HBAIOTCH CLMMEMPUNHBML OMHOCUMERD-
KO mpembveli MmoyKU, eCNN OHA ABAAGTCH cepeAMHOR oTpeska,
coeunRimoitero sTH Ase Touku (puc. 158a). Tperssn Touka
CHMMETPHIHS, ¢aMa cebe.

Purypa BashIBACTCH CUMMEMPUNROL OMROCUTIERDHO MONKY,
6CNH KayKfan TouKa QUIyDH MMeeT CUMMETDHYEYI0 eff Touxy,
OPHBARTESKATTYIO Broil xe ¢urype. Touxa, OTHOCHTEMLHO KOTO-
polt CTPORTCA CHMMETPHSA, BABLIBASTCH UEHMPOM CUNMNEMPUL
pueypw. Gurypa, HMeOMAS TOIKY CHMMETPHH, HAILIBASTCH
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duaypois, obzadawiiyei: yenmparviol cusnernpuei. K raxam dn-
TypaM OTHOCATCA DADALIENOrPAMM, CKDYREOCTS, KBAADaT ¥ T, 1.
(pue. 1586). Onwr obnaganT opmoil TowHON CIMMETDHH.

a 4 ¢ B

&

Pic. 158

Tipaxaa obnapgaer GeCKORETHEIM MHOMKECTEOM TOUYCK CHM-
Merpnm. TpeyroJLEnK e HMeeT HY OFHOK TOYKH CHMNMEOTPHA.

¥V napannenorpaMma NeETD CHMMeTDHH COBIANART C TOY-

xoll mepeceTeEnA €10 AMATOHANEH.

Neuxenne

JHeuncenue naockocmis — 310 OTOSPANKERNE INOCKOCTH HA
cefa ¢ coxpaReHNEN DACCTOAHNA.

TeRrpansEan CHMMETDHESR IINIOCKOCTH TOE ABIROTCH ABH-
JReHIEM.

Teopema: npu ASHREHMY OTPe30K orolipaiaercs HA OT-
pPesoK.,

Hano:

Orpesok AC;

T. A B T. C, — orobpamenns 7. An 1. C UpK ABMREENH
OANOCKOCTH.

Hdoxazamy:

orpesox AC otobpamaerca Ha orpeaok A,C,.

~
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1. BosrMen DpORIROREEYI0O TOURY B, mpmEagaemkamy’o
orpesry AC (puc. 159).

C _ Ci
. 4 4 .

Puc. 159

AC = AB + BC.

Toaxa C orofpasutca B 1. C,. IlocKoABRY PaccTORENS NPH
ABRICHME COXPAMAITCH, To ByAYT CODARSANMEBE? CHeXYISITHE
paBeHCTHA:

AC, = AC;

AB = AB;

B,C,~ BC.

Honyqaeu AC =~AB + BC,.

910 3HATNAT, ¥TO T. B, NPHMHAZRGKUT OTPLIKY A,ci. HRATe
6rino 611 BepHO HepameHcTBO: AC, <A B + BC,.

Taxum ofpasom, Bee TOIKE OTpe3Ka AC o'roﬁpamamcan
Touxy orpeska A,C,.

2. BouycTRM, DPOMSBOALEAS T.- M TIpK 3aJlanHOM ABHIKE-
enu orobpamaerca B *. M, drpeska A,C,. Torna cupasexnzzo
DPSBEHCTEO:

AM + MC = AC,

Cneposatensao, 7. M opunagmexur orpesky AC. Bma-
THMT, KAMAAA TOUKA Orpeaka A C, smanerca oroSpamceHmeM
xarol-gulysr Touxn orpeaxa AC.

Teopema AOKadaHA.
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Hanoxenue u gerxexuns

Hanoaxcenuem ¢urypst P a2a pnrypy P, aprgerca orobpa-
serue purypu P na ¢urypy P,.

Jliofag ToOuKaA INOCKOCTH OTopaiKaeTCa B ONPElCHeHHYID
TOYRY IACCHOCTH.

Haxoxenue — 910 otobpasrenne nyockocry Ha cefa. Ipn
STOM BHIOJAHSIONCH CASAVIOIHEe YCAOBHA.

1. Echit Upu BATOMEHMN COBMEINAOTCH KOHIIW ABYX OT-
PeSKOB, TO COBMENAIOTCA 1 CAMH OTPe3KH.

2. Ha mofoM ayue OT ero H4Ta8 MOMXKHC OTA0NKHTE OTpe-
80K, papHpHl JARHOMY, ¥ TDATOM TOXLKO OIMH.

8. Or mobore ny9a B ZAHEYIO TOAYTIIOCKOCTE MOMCHO OT-
JBOMETH YToJ, PABHHE ZARAOMY HepPasBRepHYTOMY YTIY, ®
HPHTOM TOALKO OXXH.

4. Jo6oit yros ab MOIKEO COBMECTHTH HAJIOKEHRENM ¢ PaB-
HEIM €My YrioM a.b, xpyusa coocobamun:

1} Tax, 9r0 JAyY 4 COBMECTHTCA C AyIoM 4, 8 ayd b ¢
nyqaom b;

2)m,mm_acom¢ecmmcmoub,,ambm
CTRTCH ¢ AYIOM &,.

b. JIwbag durypa parua camodi cebe,

6. Ecaw purypa P, passa garype P,, a purypa P, papua
dmrype P, To dparypa P, pasna Qurype P,.

Teopema: npr HANOKEeHENY PAIANYHEE TOIKR 0TOlpama-
IOTCH B PASARIHEE TOYKH,

Hano:

durypa P, cocroamaa ua r. Ax 1. B;

¢durypa P,, cocrommas ua 1. C.

Horxazame:

r.An-r.Bneo‘roopmammanoxxymmC
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Howrwazameavcmaeo:

ITIycre T. Am T. B orobpaxamprca B oy C durypu P,.
Toraa durypa P, gomxna OuTs pasEa ¢urype P,. Oro sHa-
9HT, 9TO HPH HaNOHeHRR PATypa P, orobpaskaerca B purypy
P,, 1. e. voura C orofpaxaercs B TOWKY AH TouKy B.

Oznaxo mpn mofom oTobparkenuy TOUKH €if CoOTBeTCTRY-
-@T TOJFKO OFHA TOUKA NAOCKOCTH, SHAUMT, papeHCTEO P, ™= P,
BeBoSMOKHO. CnegopaTensHO, ToUKA A B Touxka B He MoOTryTY
oTobpasnThea B ofHY TOury C.

Teopema AOKA3AHA.

-

" Caedemasue .
Hpu pascskeHEN OTPe3ok orTofpasraerca B DABHRI eMy
OTPEe3oK.

Teopema: moboe ABMKeHHe ABAACTCR HAAOKEHUEM.

Hano:

AABC;

OPONBB0JALHOE ABHIKEHUE £,

Hoxasame:

£ — ABAACTCH HAJOYKEHNEM.

Hoxasameavemaeo:

Ilpn gewxenny & AABC orobpasures B A4 B C,. IIpn arom
AABC = AA B,C,.

Ha paBeHCTBA TPEYTOABHHKOE CHCKYET, UTO CYIGECTBYET
HANOXeHne j, npn RO'l'opOM Touxu A, B, C orobpamxaiwica B
Touxk A,, B, C,.

IIycte ABMKeHHe g He COBNAAACT C HAJOMNEHHEM j, DTC
SHAYAT, TO EA IVIOCKOCTH 8CTh XOTH OZHA TOUKA X, KOTOPAR
opA ABMIKEHHE g oTobparkaerca B TouKy X, a NPy HAJOMKe-
BuH j — B rouRy X,.

TToexonsry npH oTo0pasXeHNAX j U & PACCTONHHA COXDA-
HAITCA, COPABSAANBE DABEHCTRA:

AX=AX AX=AX;

BX=BX BX=BX,
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Paznen 1. Maquoiserpmy
M3 aTHX paBeHCTB BEBONHM: -
AX, = AX, AX ~AX,
9ro araTNY, YTO TOUKA A, PABHOYAANCHA OT TOYKK X, B TOY-
kn X, (puc. 160), a Touxa B, pasroyxanesa or Touek X, u X,

x2 .
Jv B At
’ C
X ! X c

* Puc. 160

Cneporarensuo, T09kH A, B,, C, ne)xar Ha CPeZMHHOM
nepgerauKyaape K orpesky X X,. Ho 310 HeBOSMOKEO, T. K. -
rouxy A, B,, C, He nesKaT Ha Of(HOH EPAMOiL.

BuaunT, oToSpAXEHAA f ¥ £ COBNAZAIT, CAeHORATRILHO,
BBHMeHNE £ ABAACTCA HANONKCHUEM.

Teopema poxazaHAa.

OGparsan TeopeMa: A060e Ha/lOMeHAEe HBASETCH ABHMKE-
HHEM. .

Hawno:

orpesox AB;

j — Hanoxemue orpeaxa AB.

Hoxazamuy:

HAJOXKenye j ABNACYCHA NBUIKEHNEM ILIOCKOCTH.

Hoxazamenvemso:

Iipn HanGMeRMM j KOHIN OTpeska AB oroSpamasircs B
Touka A, u B,. Cneporarensmo, orpesox AB orobpamaerca
Ha oTpe3ok A B,. 3naumr, AB = A B.

PaBEMIE OTPE3KN HMEIOT PABHLIC AJIAHLI, CAENOBATEALHO,
HanoxkeHue j aApidercA oToOpaskemmeMm IaocKocTH Ha celd,

§
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COXPAHSAIOINNM DACCTOSHMA. JTO GHAYAT, UTO HANOKeHUe |
SBAASTCH ABMYKeHHeM ILEOCKOCTH.
Teopexa Xoxasaua.

Teopema: rouxm, Jexampe Ha Dpamoll, Opy ABHMEHHN
‘NEPEXORAT B TOUKHM, JelRAIMe HA upaMoli, B coxpamEseTcs
IOPAKOK HX E3ARMEONG pacnoaosKeHnsd.

Hano:

To4KH A, B # € ~ nprEagaexar oxro#t npsmoil;

Toura B mexur Mexay TouKaMu An C.

A,, B,, C, — Touxn, B KOTOphe NEPEXORAT Toukn A, B,
C opn ARUMEENN.

Hoxaszams:

* vouxm A, B, C, mexar na oxsoli mpamMoil;

TouKa B, nemur MexAy rouramMe A u C .

Hoxazamexuvcmeo:

1. Ecnn Touxn A, B,, C, He sexar na og=ofi npamoi, To
OHH COCTRBASIOT TPOYTOALHUK ¢ BepmmHAMY A, B,, C,. Tor-
78 CTIDABEANNEO CReAYIomee HepaABeHCTRO:

AC <AB +BC,.

Hu sepaBeHCTBA CHEAVET, 4TQ:

AC < AB + BC (no onpefieeHAI0 ABMIKCHRA). .

Oxuaxo 310 nporABOpeTRT Yeuonmw: AC = AB + BC. Cne-
AOBATEALHO, TOURH A , B, C, nexar Ba ofuo#t mpamoi,

2. Ilyers Toura A, sexar memay roaxamu B u C,. Torza
COIPABEIJIABO PABEHCTEO:

AB,+ AC,= B,

H3 parencrsa cIexyer, YTo:

AB + AC = BC. :

Oneaxo oro npormsopednt yomoemio: AC = AB + BC.

Hrax, #o Tpex ToweK, JemeIinux Ha ofmolt nmpamoii, Tou-
Kr A, ¥ C, Be JeKAT MeKAY ABYMA APYTHMH, CJCHOBATEARHO,
STOMY YCIQBHIO YAOBNETBOPAET TPETHE TOUKA — TOUKA B,

TeopeMa ROKABAHA.
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Credcmoune 1
TIpn ARuKeHHAN OPAMEC NEPEXOLIT B IPANMEe, HOTYOPI-
MEle — B DOAYNPAMLIE, OTPE3KH — B OTPesKH.

Credcmaeue 2

. Ipy gERAteHME COXPARTIONCH YIB! MEXAY NONYIPAMEME.

Mcmcues

Hpammmmﬁummﬁpmmanapm
eil durypy.

Mapannemnein nepenoc

Hapanaeasnoim nepenocoM Ha SEKMOpP HASHBASTCH OTO-
Spaxcennie NAOCKOCTH Ha ceff, OPH KOTOPOM KMKNAS: TOYKA
A orobpaxkaeTca B TAKY0 TOMKY A, 4TO BeKTOD AA, paBen
Bexropy (pre. 161),

-_2__.—-—'"

Aﬂl

Puc. 161

TeopeMa: IPH NaPANAENBHOM HEPEHOCE TOMKE CMENIAIOT-
CH [0 WApANIEAbHEKM (N COBIAJAIIINM) NPAMBIM HA OfHO
H TO e paccToaEWe,

Haro:

T, A(xl. yl))

1. B(x,, ¥,

Alx,+a,y,+b) nB’(x + @, ¥, + b) — ToIxm orobpaxe-
HES TOIeR AR B,

Hoxaaame:

AA’ - BFR'.
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Hoxasamervcmeao:
PaccmorpuM vetHpexyroasuans AA'BB’ (puc. 162).
A A
C "\
B )4
Puc. 162 -

Touxa C — cepeanna oTpesxa AB’. Jra ToUKa HMeEET KO-
OPAMHATEL v

x=(x,+x,+a)/2, y=(y,+y,+b)/2

971 3HAYEHHA COOTBETCTBYIOT KOODAMHATAM CEePeguHEI
orpesita BA'. CleacraTenbE0, RBATOHANR YeTHPEXYTrOABHN-
K& IepPeceKalTCH M TOIKO# ImepecedeEna AGAATCA DOOOJAM.
SaauuT, AA'B'B — nepannenorpaMM.

Tlo ceoitersaM mapamtenorpaMmma A4’ || BB, AA" = BB',

Teopema AoKazaHA.

Credemene

[Ipn napaanensHOM HEepeHOCe HMPAMAH DEPEXONUT B HA-
PALNENEHYI DpAMY0 (Ban B ceba).

Hano:

T. Alx,, ¥,);

T. B(x,, ¥

Afx,+a,y,+b)n B'(a:z+ a, y, + b) - roaru oTobpae-
HRS TOMeK A u B.

Hoxazamo:

*. B nexxur Ra npamolt A4,

Hoxazamexvemeo:

Tlocrkomsxy Touxa B sexur ne npamoit A4', a cepexnua
orpeaxka AB’ cornasser ¢ cepemmaol orpesxa BA’, To Todna
B rome nexur na npamoli AA’.
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Poapen . Maanwetpms
Torna A4’ m BB’ paBHH:
A4 = J((x +a-x) +@, +b-y)") = J(a® +b%);

BB = J((.t, +a-x5,) +(@, +b-y,)") = J@’ +£;’).
Hraz, T09xnr A 1 B ememalores no opamoit AB Ra ogura-
KOBOS PACCTOAHMS, A NpaAMas oTobpaxicaerca B ¢amy cela.

Teopema: Karosw Gul Hu Grap gee TouxE Ax B, cyme-
CTEYET H IPATOM eAMHECTBOHHAIN NapalienbHEll neperee, mpr
KOTOPOM TOYXA A mepexoAHMT B TOURY B.

Hano: '

A, B — nponseonrEbIe TOYKHE DHIypLl.

Hoxasame:

CYINECTRYET eANHCTRERHLN TapanTeAL LIl DepeEoe, Bpyu
KOTOPOM TOYKA A MepexOART B TOuKy B.

Horazaménvemso; .

1. IIyers C — nponseoxbBAN TOUKA, & C, — TOuUKa, B Ko-
TOpPYIO DepexXozmT TouKa C UpH NApALIensHOM HepeHoce, me-
pesoagamem Tosry AR TouKy C (pmc. 163). Orpesxu CB n
AC, muesor ofimylo cepefiuRy B TOuKe O,

c: :c,
4 B
Puc. 163

Touxra C onpefeaseT TO9KY A xax cepefuRy orpeaxa BC,
A rouxu A u O onpesensior 104Ky C,, NOCKONERY TOUKA (} AB-
nsercs cepepunoll orpeska AC,. OxHOSEGUHOCTS OLpeZEne-
BEE TOIKE C, AOKA3HBAET AMHCTBEHHOCTH> UAPALIEIBHOIO
mepeHoCa.

2. BeegeM ReKapTOBL XOODPAHHATH HA ONCCKOCTH:

A{a,, a,); Bb, b,).
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Torna napannensHEBIN NepeHOC, DepepogaImuil TouKy A B
TogKy B, MOIKHO 3ajaTh cnenymmmm PABCHCTBAMEH;

X¥=x+b-a,y=y+b,-a,

HOpex=a ny=a, uonytaea: ¥’ = b, iy = b,.

Teopema AOKA3AHA.

* TeopeMa: TAPANNSAbNELE HEPeROC ABAACTCR ABMIKCHHEEM,
T. e, orolpaieRneM NROCKOCTH HA cebd, CoOXpaARAIOIIMM poo
CTOsHMe. ’
Hano:
BEKTOD G;
TOUKH Ax B.
Hoixasame: i
DapannelsHEH MepeHoe ToYeK A X B HA BexTOp @ ABAA-
eTcH ABMIKOEVEM,
Horazamenvemeo:
Tpyu napanssessEOM NePEHOCe Ba BeXTOp TOukw Ay Bo-
rofpaxaorea B Touxy 4, w B, (pmc. 164).



Pagen I, Mnawwerpms

TmmuwmmmummmwmmmmA@BB napaye-
norpaMM. B mapasnenorpammMe DpOTHBOIe:RALHE CTOPOHH
PAEBRAI, CeNOBATOABHO:

AB=AB,.

970 3HAUAT, YTO PACCTOAHAS MeXHAY Touxamm A o B pas-
HO PACCTOAHMIO MeXKAY TOYKAME 4,, B

Taxam nfnuLuai., HAPAIIETLHEE TEPEHOC COXPARIET Pac-
LAUHHMT SiLnly TOUKAMA, CER0BATEBRO, OH ABAACTCS ABH-
AelleM. '

TeopeMa goxasasA.

Teopema: npeobpasoBanne, oSPATHOE HAPAAACHBHONMY Ie-
PeHocy, ecTh HapANAeARHRHE Leperoc. HBa mapannensERx
nepeHoca, PHIOAHGHHL OfMH 34 XPYruM, FAKOT CHOBA Na-
PARTenEHEE NepeHoC.

Hano:

DapanfetbERIl MepeHoe;

npecfpazoBadne, ofipaTHOE NAPANICNLHOMY HEPEHOCY;

UApAANENHHEIR DepeE0C, BHHIONHEBHKN NOCHeZOBATENB~
HO JOCAe HepBOTO.

Hoxazamy:

ofpatHoe npeofpasosanye ABIAETCHE NAPAINETLHEIM ITe-
PEHOCOM;

ZBA NOCASAOBATEALHBX NMaPAANEABHEIN TepeHocH gam
napaafeALHEIN TepeHOC.

Hoxasamenvemeo:

1. Ilapannensnriii neperoc 3agaeTcs PopMyIaMu:

x=x+a;

y=y+b.

OfipaTaoe mpeofpasoBampe sagaercea dopMynamm:

x=x~a;

y=y-b

TapasneasHnii nepenoc n ofparace mpeofpazéragme 38-
zawTcR GOPMYIAMH OZROIO BUAA, CAEAOBATENLHO, obparnoe
opeobpasoBaEne ABAROTCH DAPANNENLHLIM HEePEHOCOM.
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2. Ora papaaneastbx NEPEHOCH, BRIIOMREHHEIX MOCIeR0-
sateALHo, sagaloTea dopMynamm: \

X =x+a; yV=y+b

X =y e y”-y"“do

B pesyarrare ofpasyerca mpeobpasomamme, xoropoe Oy-
FeT 3aJARATLCA POPMYJIAME:

=xta+ce; V=y+b+d,

Taxoe upeolipazosarne To:ke GYRET ABIAATHCA DADAILICTE-
HEIM UepeHocoM,

TecpeMa noxasaHa.

Mosopor

Ilosopomom naockocmu soxpyz mouxu A Ka yzox (I Ba-
3nmaeres oTofpamenie IUIOCKOCTA HA o0, IDH HOTOPOM KaiK-
Aan TouKa B orofpaskaerca B 109Ky B, Tak, wTo AB = AB,
a yroa BAB, = a (puc. 165).

B B

4
Pue. 165

Touxa A ocraerca ma MecTe, FOBOPAT, TTO OHA OTOGPAIKA-
erca camMa B ceba. Bee ocTANBHLIE TOYXE IOBODATUBAKICA

BOKDYT TOUXH A B OXHOM M TOM JXé BaNlDaBIeHHK.

Teopema: ToPOPOT HBASCTCA ABHIKEHHEM, T. o, 0TOOpAIKE-
AHeM NAOCKOCTH B cels, cOXpaHAWDAM PacCTOSHHR,

Hano: . )

T. ) — OeHTP DOBROPOTA;
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Pavgen | Maoaierps

O — YPOR MOBOPOTA IO 4ACOBOM cTpesmme;

T.Amr B.

Hoxazams:

TIOBODOT ABAACTCH NABHKEHHEM.

Hoxasamervemso:

IIycTe ApE DOBOPOTE Ha YrOX O TOUKH A u B orofpamxa-

10TCH B TOUKH A, 1 B,.

Tpeyroasemxu OAB u OA B, pasHEI IO NIePBOMY 1IPHSHA-

KY DABEHCTBA TPEYTOAREAKROR (IO ZBYM CTOPOBAN R YIIy Mesk-
AY HEMU);

OA =04
OB =0B;
ZAOB = LA OB, = 0.+ £A.0B.

Y3 paBeHCTBA TPEYIOMLHAKCS BLIBOLHAM:

AB=AB.

Sro 3EATAT, TTO PACCTOANEE MEXKAY TOIKamMu A u B pas.

HO PACCTOANMIO MEKAY TouxaMu 4, B,.

Taxmn 06pasoM, IOBOPOT COXPAHAET DACCTOSHMA MOV

m, C/eROBATEALHO, HSBIAESTCHE ABHKCHEWEM.

Teopema foKXA3aHA.



PAJEN 11
OCHOBHbIE TEOPEMbI KYPCA
CTEPEOMETPHM CTAPIUE# WKOAb!

naea |

MAPANNENILHOCTb MPAMbIX
1 NNOCKOCTEN

HayneM ¢ AKCHOM CTEDEONETDHE H HEKOTOPHX CAGACTBIMI
U3 AKCHOM. -

Axcuomea 1 (axcnoMa NNOCXOCTH)

B mpocTpaBCTRe CYINECTRYIOT WIOCKOCTH, HYepes Kamke
TPH TOUKH B MPOCTPAHCTEE RPOXORKT IIOCKOCTE.

Brumanue! Hago moEuMaTs, ITO WIOCKOCTe B IPOCTPaR-
crBe Gomeme oanoi. ¥a axcuomsr 1 caegyer, yro:

1) MEOM(eCTBO POMOK MPOCTDARCTRA GeCKONEYHO;

2) maockocTs HPOXOZMT He TOARKO Yepes KasKALIe TP
TOYKH, BO H 9epes KaXxsle OAHY WIN KBE TOYKH.

Axcioma 2 (axcHOoMa NEPOCBUSHNR NIOCKDCTEH)

Eesia ABe OAOCKOCTH EMOOT 00HIYIO TOUKY, TO HX Depece-
YeHEHe e0Th X ofmas mpaman.

Hzre noocrocTr, HMepoIMue 0GIGYI0 TOIKY (M TeM CAMEM
ofirvio npAMYIo), HABHBAIOTCA NEPECeKGUUMUCR NAVCKO-
cmani,

Henoansys EMEEHO 8Ty AXCHOMY, HAXOAAT Oepecede-
HHe naocKocTell ¢ MHOTOrDARHHEKEMH — CeYeRHe MEOTO-
TPRHEMKOB.
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Pogen H. Ocromtue TEOPeMH KYPOU CTOPEOMGTENM CTODIIRA HIKOMM

Axcwoma 3
{axCHOM2 MPRHAANENHOCTH APAMOH MNOCKOCTH)

Ecmm npaMas ODOXOAAT Yepesd NBé TOUKE AaHH0d 1Lmocko-
CTH, TO OHA JEHHT B 9T0H NACCKOCTH.

M sr0ft AKCHOMEE CHCAVET, TTO ECHH IPAMAS He JEHMT B JAH-
BOI III0CKOCTH, TO OHB, HMeeT ¢ Beil Ba Gonee ogaost obmpeil ToakR.

IIpsvaa R NDOCKOCTH, MMEONIVe eIHAECTECHRYD 00y
TOUKY, HASKEBAKTCH NEPECEKGIOLUUMICR.

Brumanue! TpetoHM cBOBCTBOM IAOCKOCTH IIOABIYIOTCA
HA NpaKTHRe, KOTAA HAKO NMPOBEDHTH, ABASETCA AY JaHHAA
nosepxHEocTh Inockoii? B proM cayuse KX NOBEPXHOCTH NpH-
KJAARBIBRIOT HeCKONLKO pas AnEefiRy. Eoau HoBePXROCTD THOC-
Ras, 70 IMEeHKRA AOMACHA MEeNUKOM JeYh Ha Hee.

Ilepen axcuomoel 4 pBeges onpegedeHHe IOAYIPOCTPAH-
crsa. Hoaynpocmpancmeon, ozpanivienibin naocrocmon L,
HAsEBACTCH QEIYPA €O CHERYIOIIMMH CROACTDAMM?

1) oma copep:rmT OnockocTs L, 0 me connanaeT ¢ Beil;

2) ecns TouKu A B B npumrazaexkar durype, B0 Ee mioc-
Koctn L, 10 orpesox AB me mmeer ¢ L ofiqax TO3EK;

3) ecan e Touxa A npHEagRexuT durype, a B — Her, TO
orpeaok AB ameer ¢ I obmyio POUKY. *

IlnocroeTs, OPPAEMYHBAIOIYI) HOXYAPOCTPAHCTED, HAIE-
BAIOT, 610 panuyeis.

Axcwoma 4
{axcnoma pastnelns NPOCTPAHCTEA MACCKOCTHO)

Kamaas naockocrs pesfusaeT OpOCTpAHCTBO HA 2 noxy-
OPOCTPAHCTRA.

ToBopsT, 970 ABe GUTYDH JIe3AT 110 OAHY CTOPOHY OT II0C-
XOCTH, eCMH OHE HDHHARTEKAT OXHOMY M2 HOAYIPOCTDANCTE,
OTPRENTIEHHBX ASHHON ILIOCKOCTEIO, & N0 DASHAIE CTOPOHEL
" OT UROCKOCTH, ecA¥ OHM OPAHARIEMAT DASHEIM UOIYHPOCT-
PAHCTBAM, OrDAHHYEHHEIM 5TOH IAOCKOCTHIO, IIPHYEM KaMx-
Aas H3 GUTYD HMMeeT TOUKR BHYTDH 9TVX HOAYOPOCTPAHCTE.
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Axcuoma 5 (akcwoma paccTonim)
Paccroanue Mexzy JoGRIMY ABYMA TOYKAME NDOCTPaH-
CTEA He BARMCHT OT TOrO, HA KaXofl mAoCKoCTH, copep:ramert

STH TOTKH, OHO HIMePEHO.

‘. Teopema: uepes UDPAMYI0 B He JesKal(yio Ha Hell TOYRY
IPOXOANT IVIOCKOCTH, B MPHTOM TONBLKO OXHA.

Hano:

4 — mpaMas;
Be a.
Hoxasamv:

npaMad 4 # Toura B aazaor nAocKoCTs, OPHTOM TOMBKO
OLHY; T. €. IocKoCTs L cymetTsyeT, B OHA SUHCTBEHHA.

Hoxasameavemeso:

JoxaxnteM CymecTBORAHMe NAOCKocTH L.

¥maepxienue

1. A — namnaa npaMas
Bea

2.Aca

3. lIponegex aepes
TouxkE Au B

4. Iipaumie g 1 b pas-
ANYHH, T. K.

'5. Yepes npamsie ¢ u b
TPOBEREM IEOCKOCTD L

Obocroeanue

YCHOBHE

AKCHOMA MAAHHMETDHK: KAKO-
pa OH HE Gmna

npsaMasd, CYImEeCTBYIOT TOUKH,
TpHHEALACKANINe, e ¥ TOUKH,
He IPAREALIeMANTRE SOl
npamoit

AKCHOMEA IINAHHMEeTPIN:
wépes Jobhie B TOUKH MOMHO
TIPOPEETH NPAMYIC, K TOMBKO ONEY

Beb Bea

8XCHOMER CTEPEOMETDRMU:
eCHi ABE PASIMYHLIE MPAMEIS
umesot obmyw TouAKy,

TO Tepes HAX MOXKEO NPOBOCTH
ILEOCKOCTL, M TPHTOM TONBKO
onEy (A€ a, A e b).
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Pazaen H. Ocnostase Teopeiss XYPCO CrapeoMETINA CTODILSR WKONW

Buieod; naockoeTs L mpoxonaman 4epes npaMyio ¢ X T04Y-
Ky B cymecrayer.

Joxamem eanEcTBeRHOCTH naockoctre I (cmocofioM or

HPOTHBEOIO).
Ymeepaxcdenue Dbocnosanue
1. Cymecreyer L, # L,  mpegnoxoxkenme .
NPOXOAKINAA UepPe3 AKCHOMA CTEPEOMETDHH: eCaH
opaMyo- ¢ 1 ToaRy B ABe paasaTALle XA0CKOCTH HMe- -
2.Lnk=a 107 OBIYIO TOUKY (B HRIEM Chy-
: uge wiockocTy L, u L ameror
‘ obmyo TouKy B), T0 OHR mepe-
CeRaN I 1o mpamoit (B Rammem
CAyuAC ITO OPAMAR G)
8. Jwban obmas Toaxa w3 2-romarai A€ L, Ae L,
naockocredt L, u L
JeXUT HA Dpanoil o

4. Be L,~Bea Hs 2-To mara
Be L, IO_YCROBRIO .
5. Bea

Bueod: 4-& u 5-# marm npupean HaAC X OPOTHBOPEUHIO,
Te CAMEM ROKAJAHA €XUBCTBEHHOCTE NAOCKOCTH L.

|3
MNapannenshbie npamuie

Ilre mpsMie B TPOCTPAHCTER HASLIBAIOTCE NADAANEALHb
MU, eCTH OHE JIeXKAT B OXHOM ILAOCKOCTH B He TIePECeKAIOTCS,

Teopena: Iepes TOIKY BHE JARHON IPAMON MOKHO IPOBECTH
IPAMYIO, DRPALNEALHYIO ST0H NPAMOM, I UPHTOM TOALKO ONHY.

Hano:

upaMasn a;

r.A¢ a.
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Hoxazame; ; .
YTO uepe3 T. A MO)KHO MPOBECTH NPAMYI0 NADAANCHABHYIO
G, OpA3IeM:

i) raxes NpaMAS CYINEeCTRYeT;

2) 1 OHA eIUHCTREHHEAN.
Jloxamen cymecTEOBAEME OpiMOf.

FVmaepacdenue Obocnosanue

1. Ilpanas o .

T.AEa yeaosne

2. IlpoBerem wepea T. A Takasd MAOCKOCTH CYMOCTBYET

B IpAMYD & - H eANHCTBEHHA HA OCHOBAHRM

{Ae a)nnocnom{:
3. Ilpoeesem B mIOCKOC-

T L npauyio
ala Aeca

TeopeMEI*
aKCHOMA MAAREMeTpHAYY

Buisod: cymecTpoanne npamodi a; | mpaMoi ¢ B mAOCKO-

¢t L noxasamo.

Hpumenanue, IIpR RoKASATEALCTBE ZARHON TEODEMB! CCRI-
nanpch HA Teopemy *: Yepes mpamyio H He JIeMKAINYI0O Ha Helt
TOTRY TPOXOART ILAIOCKOCTH, H HPHTOM TONBRKO OJHA.

¥ axcHoMy nnaHnMeTpHM ¥*: Yepes TOUKY, He JAeXAIIYIO
HA AaHROf NpAMOlR, MOXKHO HPOBECTH HA IIOCKOCTH Be Gosee

oxaolt upaMoilt, DapaaensHOR AaHHOR.

HokazceM, Wro TAKAS OPAMAA g, — GAMHCTBEHBAN .

1. Tyers a, | @,
nprdeM T. A€ a,

2. Yepes mpsaMiie @ K &,
MOYKHO IIPOPECTH
mIocKoeTs Ly

TPEIIOX0MEHES
napainensELie DpAMLE ¢ | O,
JeXAT B OfE0R wrockocTn L
IO ONPEfeaeEHIo HA OCHOBAHRN
TeopeMEl: Jepes HPANYRD M He
nemanlyo Ha Hell TOURY npo-
XOAMT LNOCKOCTE, M HPHTOM
TOMBKO OFHA. ¢
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Paiges ll. Ociiosiia 780peMi KYPCE CFADROMETOHH CTOPUEH WKOMR

3. Inockoets L = mnoc-
xocT® L,

4. B naocroctr L cymecr-
syer ex. a, | a,

CnenoBarentro, a, = a,

Mpamas, napannensHas ANOCKOCTH.
MpusHak RAPANNENnsEHOCTU APAMON 1 MROCKOCTH

MpaMAR R IOCKOCTS BAIEIRAIOTCA RAPAAACALHLINI, SCHY
ONH He IéPeceKarTCs.

TeopeMa: eca mMpAMaA, He NPHEALIERANIAA NNOCKOCTR,
aapainesbEA KaKoi-EufyAr npaMofi B 9TOH NOCKOCTH, TO
OBEA NRPANTENEHE B CBMON IIOCKOCTH. .

Ymgepmdenue Obocnosanue
1. Ilposenem muockocTs L, napasieasRne DpaMue 6 ¥ @,
Yeped DAPAUIEALEEE  JesKaT B OfROH miockoctH L,

NpHRKEE ¢ ¥ @, 10 oTpeAeNe M) DADALTeNLHO-

CTH NpamMoft B HACCKOCTR

2.LaL r.x.asLnomc'moem,n?
a-€ L o yenorno 6, € L,
a,e L,

8.Lnk=a ~

4d.ankl=-A HPeAnoACIKeHAS

Sb.Ac a n3 4-r0 mara
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‘G.anal-A 3 4-r0 ¥ 5-T0 MATOB CHAGAYET,
T wroAnamAna,
H'rax‘ B-ﬁnynmnpmmxnpormpemcycnom-
ex: a, || a.
Buieod: npaman a A L, a cxegosaremsuo, a || L.

Mapannensusie nnockoctu. -
MNpusnax napannenbHoCTH ABYX NAOCKOCTEH

JlBe nnockoCTH HAGHBAIOTCA NAPAAACALHLLML, SCHHA OBH
HE nepeceKaloTcH.

Teopema: aBe LACCKOCTH HADANLIEALHEL, GC/IH OXHE K3 HHX
OAPAJIICALES FBYM HEDeCeKAIOmMMMCcA NDAMEIM, NeXKANIAM B
APYroil IA0CKCCTH. .

Hano:

naockocru Ln B, b€ B, b,e B, b,nb, b | L, b, | L.

Hoxasams:

L| B.

Hoxasameavcmeo:

Ymaeepacdenue Ofocrosanue

" 1. Tinockoern L n B Venozme )

B,nb, b e B, b,e B,
bIL, BIL TAKKe HAJOKCHO YCAOBHEM

2.L+B .

3.LAnB=C AOUYIIeHHS

4.bAcbAc - mxb |L b L

5.b e;sb, e (B3 4-70 IMara B INOCKOCTH

opaMue AE(O TepecaKaTe,
auGo mapanJelXbHEl.

Bueod: 5-#i mar mprpen HAC X OPOTHBOPETHRIO C AXCRO-
MO¥ DADANNAeNLHLX IIARAMETPMH! ML NOAYIHAN, YTO JeKa-
mue B ILIoCKOCTH B nepecexatommecsa npamsle by u b, napan-
nenLHBE OfAROoM 1 roll e mpamoit ¢, yerc 61ITE He MoMKeT.
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Poagen H. Ocosiue 1e0peNM KYPCO CTEpeoMSTOMS CTODIISA SOMM

CaepopaTensno, BaIIe KOITyIIeHNe 0 ToM, 310 L M B=C
HeRepHO, &, smawnT, L | B.

Niunuu nepeceveHna [ByX NaponnenbHbIX

NNOCKOCTEA TpeTbeFl MNOCKOCTLIO

Teopema: ecia XBe TADANTALHEE ILIOCKOCTH Iepecexa-
IOTCH TpeThelf, TO NpAMLle HePeceTeHAs HAPALACIbHEL.

Hano:

L|B,Lnp=a,Bnp=~0

Hoxazams;

al|b

Hoxasamexvemao:

l.aep bep, oupeeNeHHe HAPALIENLEEIX
anb=o, UPAMEIX

Bwisod: B Ramen caywae AhA OPpAMHX 4 1 b DOAHOCTHIO
BHIIOMHAGTCA oOfipefelieHNe NADAJNEIHHOCTH, OHE JISKAT B
Cexymiest NAOCKOCTH P, OFHAKO OHH IPHEALAEKAT HApaj-
nenpHMM maockocTsM L u B, nosToMy HRKOTEA He nepece-
KapoTes.

Cneposarento, ¢ | b.

Orpesku NAPAMENHBIX NPAMbIX, 3OKMIOMEHHbIE
MeXay ABYMA NOPANNEsbHLIMU MNOCKOCTTAMU

Teopeua:.o'rpemm NAPANICAbHBIX IPAMEIX, 3aKII09CHHEE
MeAy IBYMA OADAAACHTEHHIME IINOCKOCTAME, PABHEL.

7. 3 268 193



[eomempin 30 24 yocn

2. ITporesen Jepes MA- 1O OODeAeNeHRND NAPANIENL-
PALRGNBANE OPMMEE EHE NPIMLie AeMKAT B oxnodk
4 ¥ b DAOCKOCTS P AOCKOCTH

3.pNnL =AB, COrIaCHO AKCHOME: eCAH JBe
PnL,=AB, DERAWYHEE ILACCKOCTH HMEKT
ofuIyso ToUKy, TO OHRE Hepece-
RAIOTCH o mpamolt

4. YeTHPeXyTOALAAK 110 OTPEALIIEHIIO YETEIPEXYTOME-
A B.BA, — napan- HHK, ¥ KOTOPOTO DPOTHPOIIOR0IK

BeNOrPaMM MHBe CTOPOEM DADANACNLEE,
TMapanesorpaMM
§.AB = BB, CBOfACTAO0 TPOTHROMOACHKEABK
CTOPOH IAPARNCAOrPANMA

Caoicrea napannentHOTC NPOSKTAPOBAHMSA

ITpoeryuel; darnoi mouxu A Ha XGKYW-HUOYDL BIOCKOCTL
L Basumaercs Ta Touxa A sTofl MIOCKOCTH, B KoTODOH ¢ Hell
gepecexaerca npaMas AM, HpoBCHEeERSA H3 REEHOH TOUKE
napanrniedsHe sAgawRoMy Hagpasaemwio XY. Ilpamasg AM
HABKBAETCA DY STOM NPoeKmupyouel npaxol, 2 LAOCKOCTS
L — naocrxocmuio npoexyui.
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Pasgen Il. Ocnosime TE0PEML KYPCO CHOPEOMETDMH CTOPWGR WKON

_ IIpoexyueii xaxol-nudyde Guzypw na GaNKHY0L AAOCKOCMbL
HaSHIBACTCS FeOMETPHYECKOe MEeCTO NpPOSKIN BCeX Todex
GUTYDPH Ha 3TY IINOCKOCTH.

CaoficTRa NPOBXILMN NPRAMLIX SIMHMH

1. Npoexrmeli npamoit AB wa mobywno onocroeTs L arna-
eTca opaMsada AB.,

B uacraoM cxydase, Korja ZAHHAA NPAMAR TAPAIEARHA
HEOPABNCHAM NPOSKTHPYOINAX REENH, mpoexiing ee obpa-
maered B T0UKY, T. K. TOFAA BECe NPOSKTAPYOIHE JIHERH CI1-
BAIOTCH B OARY IPAMYIO.

nockocTs, Npoxogaman Yepes AB Dapannensso ZaHRO-
Ny BampaBlieEnio XY, HaSEIBAETCA RPoCKMupyOuiels naoco-
cmuie dar daunois npamoit.

AC/AC = CB/CB; AC/CB = AC/CB,

- OrHomenne STPEIKOB TAPAANEAMHIX ODAMBIX IPH OAPAJI-
JNeIHHOM OPOEKTHPOBAHNMHA COXDRESETCH.

2. Ecan npsMasd DapaileIbHA TLACCKOCTH INPOSKIMI, TO
ee NPOSKIMA HApaNNeNbHA camoli mpamoit.

3. Orpesor opamoli, paparIensBoi DTACCKOCTH TPOeRIHit,
HPOEKTHDYETCH K& Hee B HATYDANLHYI0 BPeAHIHHY. :

4. Orpescx opaMoii, He TAPAANEAREOH TAOCKOCTE TPOCK-
nuil, IPOSKTHPYETCS HA Hee He B HATYPAILHYIO BeXHVHIHY,

Brimanue! Cpofictsa 8 B 4 IpAMeRAIOTCE DY DAPAILISNE-
HOM OPOEKTHPOBAHAH NPAMOYIONLHEKA, napa.u.nenorpma, '
TpANCHMH H T. X.

IlocKONBKY BapALTEIBHOCTS OPAMIX DHH NAPANACALHOM
DPOEKTUPORARAN COXPARAETCH, TO M3oOpaXKeEMeM mADasie-
xorpamMa (KBafpara, pomba, DpAMOYTORLHAKA) CAVHHT ma-
PAJLIEAOTDAMM, AARHL CTODOH M BeNHYWHK YIVIOB XOTODPOTO
MOXH0 EHOHpATs OPOHGROILHO,

M3 croficTs DapanAeaHHOTO HPOEKTHPOBAEHNA CABKYeT, 4T0

_mﬁpamm TPANISIMH ABNSETCA TPaNenus, ¥ KoTopok
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OTHOIICHHE AANH OCHOBAHMI DaBHO OTHOIIEHMIO ANRH OCHO-
BAHEN OpHIHEANA,

Sagava ]

Ha maobpazkennn passobexpenHoll TpAlleOEHN DOCTPOHTH
neolpakenne ee BRICOTEL

Ha oprretaese xxicote DB, MN — ocs cummerpan, DE | MN.

ITonssyacs cpoifcTsaME TApaNAENLHEOIO IPOSKTHPOBAHRS
(DpoexiME DADANReALERIX HPAMHX HAPANACIbHE B AIHEN
npoexnait DapaAANeALERIX OTPEIKOB TMPONOPIHCHATEERL M-
HAM ZAHHLIX OTPESKOR), noxydaeM IUIAE TOCTPOOHKN:

Hocrpons maobpamende pasnofoxolt rpamenme ABCD,
mocTporM Tpamemmo A B.C.D,.

1. OrMedaen rouxn M, a N, — COOTBETCTBEHNO CePenu-
BH oTpeskos A B, u DC,. .

2. Crponu mpamyo M. N,.

8. Crponu orpesox D.E, // M\N,.

Bweod: D E, — mcxoMitk 0Tpesox - H300pasxenne BEico-

TH Ba weobpasxeRny pasEobeapenEol Tpamemmm,

HaobpaxenneM AARHOIO TPEYTONLERKA MOMET CIYMKETL
DpORSBONLELIE TPeYFOALBIK,

B QACTHOCTH, DABHOCTOPOHEHY TPEYTOALHHE MOXHO
#308paaTs B Bufe moboro pasEHCCTOPOHHEr: TPEyrolbLAR-
KA, T. K. IIPH BADAJNeALEOM HPOeKTHPOBAHHY BENHIMHEL
YII0B ¥ OYHOIIGHES AAHE HEIADALNENALAKX OTPESKOB He
COXPRRAIOTCS, )

MocTtpoenme RPABHALHOTO LLIBCTHYFONBHUKA

NpY NApanNNensHoM NPOEKTHPOBOHWUH

Ha opurnaane Touxa O — nepecedeHne xuaroranedt AD u
CF — DeETD cHMMETDHE NDAPAALHOND MeCTHYTONLEHKA, TT0-
sTOMy poMbar ABCO u- DEFQ cHMMOTPHYHKE OTHOCHTERBHO .
TouxH (.
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Pazpen Il. Ocnosuus 100peNs KYPEO CIOPSOMATPM CTAPWIAR LKA

IIpe DapannexbHOM DPOSKTHPOBAHHR pomb ABCO uzol-
PaiKeH B BHAe HPON3BOJNLHOTO mapannesorpasua A'B'CO.

IeHTpansB0-CHMMETPATHEe OTHOCHTENLHO POUKH O T04-
KB nepeiiayT B TOUKN, NOATDPANLHEO-CHMMETPUUIHEEE OTHOCH-
TeanHO TOURE O, T. K. LIRHKM npoeXnuilt DapantenLHLIX OT-
PE3KOB UPOIOPIMOBANLEL JJIAHAM LAEHHYX OTpeskos. Jlia
IOCYPOERHS OCTANBERIX Bepmuan H2o0paimeERs AZOCTATOYHO
nocTporTh Toukk 1Y, E', F coorsercTeenHo Touxy O -rouxam
A, BucC. _

IMecruyromsany A'B'CL'E'F — ucromoe nsobpascenne.

1



nasa 2
ﬂEPI'IEHﬂVIKVJ'IFIPHOCTb
[TPAMBIX U I'IJ'IOCKOCTEI/I

Mpamas, nepnexankynaphas

l'lpSlMOﬁ M NAOCKOCTH

IIpaang, TepeceRAIIAS ILAOCKOCTD, BASEBAGTCA NEPReH-
Ouxyaspuoit #10ft HNOCKOCTH, €CAM OHA TMEPHERAUKYISAPHA
Jnoficll npamMaolt B mAOCKOCTR, Mpoxofamelt depea TOUKY IIepe-
CEYEHHA RAHHOH mDPSMOi B ILTOCKOCTH.

. Teopena: ec/v TPAMAH, UEPECEKAIONAA BIOCKOCTS, MePIIeH-
JRKYISPHA Z8yMA UPEMEM B 9To# DJOCKOCTH, TPOXOMSAINNM He-
Pes TOIKY nepecemeHis, TO OHA TePIeNANKYAAPHA IWIOCKOCTH. )
Hano:
anl=4
bel;ce L
AcbhAde g
alb,ale.
Hoxasamo:
allL.
Horazamensemen:
l.anL=A yenosue
beLicel;
Ae biAc ¢
albalec.
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Pasmen Il Ocnosmue Te0pemMU KYPCT CTEDSOMOTDHN CRODUIGHR KON

2.Ae x;xe L.
JoraxieM, 9T0 EPAMAA X IOCKOCTH I IpopPeseHs mMpous-
BOJIREO Uepes TOUKY A mepnerxuxyaapsa b u o,

Tposesem upaMyw0 OPOUIBOALHO

HE npoxopsniyio uepes

TouKY A, Hepecexamnmyo

opaMse ¢, x, b B TOUKAX

C, X, B coorpercTBeENO.

IIycrs AA, = AA, HA NPANOH 0 BHINEe ¥ HWHE
TOIKH A OT/ORWIE PABHEIE

Paccaorpum AA CA,
Yrero A C=ACT.e.

AA CA, — pasrobeApen-
meait, 7. . AC L 6 no

yenoBmo AC — MeAHAHRS

IO IOCTPOSRHKD.

AA,BA, — pasrolen-

peRAsIK AHAJMIOTHYRO

AACB = AACB oo TpeM cTopoHaM (3 mprIEaK
PABEHCTBA TPEYFOALHKEOR)

ZA BX = ZA BX B PABHMIX TPEYTOABEAKAR BPO-
THB PARFEEIX cmponmpan-

" HEe yraBt

AAIBX = ABAX 1O ABYM CTOPOHAM B YIXy,
JIRKALNEMY MeRAY STHMY
croporaMy (1 mpusEax
PABEHCTBA TPEYTOALHHKOR)

AX=AX B PABEHIX TPEYTONLHMKAX
HPOTHB PABHEIX YIUIOB Jeiar

) PABEEe CTOPORBL
AA B X — pasaoben- .
pesERUi

XA — mepuguaBEa
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leomerpus aa 24 vaca

XA — Bhicora - CBOHNCTBO'MeNMAHW DaBHOSex
PeHHOIO TPeyIrOALHHKA
Boieod: a 1 x, cHegoBaATEABEO, 0O ONPeeAeHNAI0 NPAMON,
NepResAUKYAAPHOA MAOCKOCTH, a L L.

Tpu nepnenpuxynapa

Teopema: mpaAMaa, TPOBEASHHEAA HA ILUIOCKOCTH depes oc-
HOBAHHE HAKJIOHEOH, DepneHamKkyadpHa e NpOeKOAH, mep-
NeHFUKYRADHA B cAMOR HarkIoHEOX.

CopaBegnueo ¥ o5paTHOS YTEREPAEACHNE: eCH HIPAMAA HA
IIOCKOCTH INEePIeHANKYAAPHA HAKACHHOH, FO OHR MepIeHXH-
KYRAPHEA ¥ OPOeKEAY HAKAOHBEON

dano:

AB 1 L3

AC — maxaonHAA;

CB — upoexnysa HAKNIOHROH;

Touka ( - OCHOBAHHe HAKNOHHOIH;

CelL;Cee¢,¢elCB.

Hoxasamy:!

C LAC.

Hoxasamenvcmaeao:

1.CA 1L HOCTPOMIH

2,.CA’ | AB CCHLLIKA HA TEOpPeMY: 4B UpAH-
MHe, DepIeHNAKYAAPHEE OX-
Ho#t ¥ 'voil e mIOCKOCTH, WA-

- panyenbHL

3. Ilnocxocrs B sajIaeTCA MAPANAenbHBIMY Npa-
memmn CA'n AB

4d.¢c .l CA’ T. K. 0o yeaopm AB L L, 50
A’C | AB, creposarensso,
A’C t L mo ompege/neBEn o npsa-
MOH, VepneHARKYAAPHEOR
K IUTOCKOCTH: OpaMan A'C,
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Pasgen [, Ocnosme TaoDEMI KYPCU CTEPEOMETEMN CTGAUSA KON

TEPeCEKATOIAR K0CKOCTE L B T0g-
re C, HASEIBACTCA DEPIeHEANKY-
aaproit srolt mEoCKOCTR, ecHM

TmepecedeHys AaBEOH Opanodt
N NAOCKOCTH

.¢LCB 710 YCJAOBHIO

6.cLB CCRIIKA Ha OIpeAcNeHNe DpA-

7.¢ LAC, X ACe B,acl B
AHATOrHYHO ZOKAKBAeTCA 00paTHOE YTBEDMXICHHE:
8. ¢ LAC 00 YCROBHIO

9. ¢l AC obocHOBAHO B 4-M mare
10.¢L1B 8-i1, 9-if maru

1l. ¢ L BC 7. k. BCe B, ¢/B

TeopemMa ZOKASAHA ITONHOCTHI0.

Hpyroit papuaBET HOKA3ATENLCTEA TEOPEMH O Tpex mep-
UeHARKYZIPAX,

prnm, JeRAMAA B IUFOCKOCTH, TEPUeHARKYASPHA HE-
KJOHHOR TOTAS M TOILKO TOPAA, KOTAA »TA OPAMAR NepneH-
AAKYAAPHES HPOSKIWH HAKNOHHOMN.

. Joxazams: .

ABO B3aHMHO-0ODATHNR IPeUIOMeHUR:

Hawno:

maocxocts L

AC L L;

AB — mpaknoHHAN;

CB — gpoeROnAfA HAKJIOHHOMN;

te L, t LCB;

t 1L AB.
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- [eomerpun 30 24 vace

Hoxaaameascmeao: )
1.t1 CB 0 YOJIOBHIO
ACLL

2.AC Lt 00 oNpexeleHmO; OPAMYI0 ¥
: AACCKOCTE RASHEBAIOT IePIeH-
OAKYAAPHEIME, €CHH MpAMAR

NePUeHANKYAAPHA KasKA0H
npamofl, Aexanrredt B IAOCKOCTH
8. t L nnocxocms (ABC), T. K. { NePIeHAMKYIAPHA RBYM
HepeceKanmpes npavem CB

R AC, NeKanyM B IAOCKOCTH
(ABC), ecrma npaman mepnenmy-

Rynapas xaxnoif m3 guyx nepe-
CERARIIVIXCA TDAMBIX, JILHATIRK
B INOCKOCTH, TO Th IPAMAA 1rep-
IEETAICY DA RARHON [UOCKOCTH

4.t LAB HA CHOBSHHN ONPEReNeHRA
ODePOCHAAKYASPHOCTH OpAMOH
¥ ONOCKOCTH M3 8-ro mmara

Hano: .

te L;

t LAR,

doxasame;

t LCB. i

Hoxasamervemsg: .

1.t LAB IO YCAOBHIO

AC 1L .
2.AC 1 ¢ o onpeAeNeEH TePIoEARKY-

JAAPHOCTH OPAMOl ¥ MAOCKOC-
% t € L no ycrosan

3. t L naockocry (ABC) aHaNOrM4EO NPeAINECTEYVIOIS-
My mary 38

4. ¢t 1 CB ofpAcCHeENe HAJOTHINO 4.

Teopema AOKAZAHA TONEOCTEIO.
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Pasger !, Ocuobie TODOMM KYPLD CTOPEONSTEN: CTAPLIGA LKOM

Flnockocm, nepnengukynspHas opHOM

M3 ABYX napannenthbix APAMBIX

TeopeMa: ecii INOCKOCTh UePReHANKYAADHA OFHOY ns '
ABYX DADWULIENBHBIX EPAMEIX, TO CHA HNEPOEHAMKYIAPHA H

Apyro&. -
Hano:
a |ag
maockocrs L 1 a,.
Hoxasame:
nnockocts L L g,
Horasameavcmao:
1. Inocxocrs L 1 a,
a fla,
2.enL=x,
8.x,e L -

X,eL
4.anl=X,
S.x € x,
6.0,1x
7.a,1lx,

L}

*

yCnoBHe
0 DOCTPOSHEIO

apsuyio X, npokesn 9epes
TOUKY Hepecedeana npaMoi
@, ¢ IWIoCKoCThIo L

x, € L, npuaen x, || x,

T. X. 70 yeaosg® a, 1 L

Ha OCHOBENHHN TEODEMEIL NEpe-
CeRAIIMeca OPIMEIe, COOT-
BETCTBeHHO, IapaiiensHne
HEPOOHAMKYAAPHLIM OPTMEIM,
CAMH NepHNeHARKYIADHHL.

Buisod: a, 1 x,, rae x,— n0bag npAMas, MPHEALIEHKE-
mas naockocTk L, caepoparensso: a, L L.

TeopeMa AOKABAHA.
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Teometpa sa 24 vaca

Ase npsmMbie, NepneHaMKYNApHLIE NROCKOCTH

Teopema: Ape OPAMIE, NePUeEANKYAAPHEE OfHOHE B ToX
sKe ILIOCKOCTH, NAPANNGNBHEL.

Hano:

all;

bl L.

Hoxasams:

alb.

Hoxazameavemeo: MeTOROM OT TPOTHBHOTO

l.ajb OpeIONOAeERE

2.Ce b, Ce L Touxa  BRIOpARS BROMSBNIGEG

3.b|a yepes Touxy C nposenn upa-
My b,

4.5 LL CCEUIKA HA TEOPEMY: eCIIH 10C-
KOCTh TepIeHARMKYJISPHA Of-
HOH H3 ABYX UAPANIEALHEIX
UPAMBIX, TO 0HA NODICHARKY-
NEpRA ¥ Apyroft

. bnlL-B npasue b 1 b, nepecexalores
¢ nnockocTEo L B TOUYKAX

bNnL=238, B u B, coOTBETCTBEHEO

6. BB, Lb BB e L

BB, 1 b, 110 Oipefie/Ie o HPANoiL, nep-
NeHAMKVASPHOR IAOCKOCTH

7. Ho .

bnd =C 110 DOCTPOSHNID

Ipuman x DpoTHBOpPewnN: npamast BB, oanoepeMenHo
DepnesARKyYNSPHA JBYM NePeceKalIquMes NPAMHM, Yero
G1ITE Be Moxxer. ClenopareqtHo, HALIC UPSATNIONOMKEHAR O TOM,
10 @ | b, mesepno.

Buoieod:a || b.



Paspen II. Ocnosmwe TEODSMM KYPCO CTRPROMETDNM CTODINEA WKGNM

NepnexpukynsapHuie nNnockocti

Jise mepecexanmuecs ILIOCKOCTE HABKHBAIOTCH nepnendu-
KYXAPHUNY, €CIH KaKAaH-Tn60 IIOCKOCTh, HEPUERIUKYAAD-
Has npaMoil NepecedeHNs ATHX NIAOCKOCTell, IepeceKaeT BX
00 NePREAAUKYNAPHHM TPAMBIM.

: TeopeMa: ecTH ILIOCKOCTE IPOXOAAT YEPe3 NPAMYIO, Bep-
DeHAMKYRAPEYD APYrofl IWIOCKOCTH, TO STH NAOCKOCTH Kep-

TOHAUKY AADPHEL.

lano:

nnocxoers L;

bl L;

be B. N

Hoxazamn:

L1B.

Jloxasamesvemeo;

1.nL OO0 MOCTPOSHMNIO

2.Kea B mrockocTH L noerpomam
DPAMYIO @, HPOXOZAINYIO

ae L yepes Touxy K

3.albd HO NOCTPOSHENIO

4, ac B, qepe3 OpAMES d H b NOCTpORAK
HAOCROCTE B

be B
8. LLb i nrald
TecpeMa foKazans.

Ckpewpeaoupmecs npamsie

IIpsaMmite, KOTOpHE He NePecekalores # He jesxar B OXHOR
DAOCKOCTH, HASKBAIVTCH CKXPEUSUEAIHMUCH.
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feouerpi 20 24 voca

Ofiwgum nepnenduxyrapon Seyx CRPELUBRIOUIUXCR NPA-

Mpix HASKIBACTCA OTPE3OK C KOHIAMH H@ 9THX HNPAMBIX, SR-
. IA0MBHCE NePHEREANKYASPOM K Kampoll ma aux.

HAse cRpemEBROMEESCE TPAMEE AMENT ofmull mepmen-
AMKYASAP, B HPRTOM TOARKC ONHH. OH sexgercs obmiuM Iep-
UeAANKYNIAPON NapAIAeNbHEKX IICCKOCTeR, IPOZOAAIIAX
Jepes HSTH UpIMHE,

Haro: ) )

a® b — cRpemuBAONIRecS OPAKLIE.

Hoxaszams:

orpeack AB — obmuit NepHeEAMKYAAD CRPEOTHRAKIHEX-
Cf OpAMKNX 4 B b, YTO OM CYIIeCTBYEeT, EEHHCTBCHEH.

Hoxaxen cymecrpoparne 00Dero NepIeEAHKYIAPA:

1. Ilocrporm NAOCKOCTE  depes N6y H3 ABYX CRpeIa-

L | nxocxocra B BAIOIIAXCE UPAMBIX MOXKHO
AeL, be B TPORECTR JNOCKOCTh, NADANA-
- JensHYI Apyroit npamolf
2.tnva,tlL t - mobag TpAMAd, DEPECeKa-

0mAS UpANYD 4,. T nepren-
AaryispeEa naockocra L, t € p
(ragux npauMux GecKoEEYHO

WHOIO)
8.pnB=ga' 7. K. mnocxocts L | mnocxocra B
afa’
4. and=R 0 NOCTPOSEHID
5. ABLL o noeTpocHA AB — 910 OfHA
. u3 GecKOHETHOTO MBOKECTBA
- DpFMEIX, ARANCTINTHEIX Bnaneo §
6.ABNnB »u L|B

Busod: orpesox AB — ofmuil LepoeRIERYIAD DXOCKO-
erelt L m B, a, cnenosaTeanEo, B OpIMEX & b.
" Hoxaxem, aro ofnEl NepneHANKYASD — eXANCTBCEEEI
{MeTOZOM OT HPOTHBHOIV). :
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Paxpten |l Ocnosswe T6OpEMM KYPOT CTEPACMATPHA CTAPILAR UNKOM

1. Honycmum, 910 ¥ upaMux @ 1 b ects Apyrodt obumit

NepneHIAKYRAp

2.5
Ced

3.CD/b
4.CD/V
8.CD/a
6.CD/L

7. CD | AB

i

110 TOCTPOEHMIO, TOUHEE KONY-
meano, CD — obmuilt nepuen-
AMERYIApP K TPAMEM 2 B B,

e b|V

00 ROMYITENNIO -

IO OUPEReNeRIUI NPAMAS, 8-
pecexaoniaf mIOCKOCTS, HASE-
BAETCA NEPOEEARKYAAPOM FTOM
TLHOCKOCTH, ECHR OHA DepHeH-
Auryaspaa mobolt npauoit »
ILIOCKOCTH, MPOXOASIel yepes
TOURY HepeceTenna Hanmolk
BDAMOS B LLIOCKROCTH

T, K. AB T03Ke NepIes MKy AaD-
Ha 030CKoCTH L 10 NOCTPOREYUID

U3MEepPEHo.

Buisod: napanneasasie npammie AB n CD sagamor unoc-
KOCTE, B KOTOpoft RONMHEBL J8MATh CEPOIMHBAIOINHMECH WpA-
neie AC # BD, 4T0 HeBOIMOIKHO.

Hrax, AB — egurcreeanmsilt ofmuff nepneHsMRyASD.

IozseneM MTOT: PUCCIMORHUCH MENDY CKpelyUsEOULLMY-
¢% Heansaerca Azuen wx obmero nepnesgAxynapa. OHO par-
HO DACCTOSHMID MEXAY DADANCILHEHIME IIOCKOCTAMH, OpO-
LOASIHNME Yepes 8TH OPANHE. _



Mmaea 3
BEKTOPbI B NMPOCTPAHCTBE

OcmoBpHLIE HORATHA AJ1Z ReKTODOB B IDOCTPAHCTBE BBO-
AsTCH TAK ¥Ke, KAK ANA BeKTOPOR HA IIOCKOCTH.

Bexmopom BagHBAeTCA HANDABICHHEIL OTpesox, T. €. 0T-
PesoR, AAS KOTOPOrD YKA3AHO, Kaxoll M3 ero KOHUOB CIHTA-
eTCH HATANOM, A Xako — Kompom. JhobGas Touka NpocTpan-
CTBA TAKIKE MOKET DACCMATPMBATECA KAK BexTOp. Taroi pex-
TOp HAsHBAETCS Hysesvix (puc. 166).

p

Puc. 166

Hrunoit nenyresozo sexmopa AB HaswBaeTcd AJRHA OT-
pesxa AB. [inana nexyopa AB ofosmanaerca [AB|. Beanr asa
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Paagen Il. OcHossve TecpeMI KYPC CTEPEOMETDNN CTGORISA LIKORM

HeHYJEGBMX BeKTODPA JACIKAT KA ONHON mpamoit wrn Ha napan-
JeABHEIN OPAMEIX, TO OHH HASHEBAITCH KOZAUNCADHHLMNI.

Heau Apa HeHYJERHX BOKTOPA KONNMHHEADHE H JYIH, HE
KOTOPEIX JIEKAT BEKTOpDA, CONANDABNEHE, TO BEKTOPH HASH-
BAIOTCA COBQNPRGREHHLIMY, & €CHM JNYIH He ARIAIOTCE CO-
HAODABNEHALIME, BeKTODH HAIKBAIOTCA NPOMUBONOIONKKO
HENPABACHILING.,

BexTopal HASKHBAITCH PGGHLIML, €CAH OHH COHARIIPABJE-
HE B Zawes X passH (puc. 167). Bear rouxa A — mawano
BEKTODA @, TO BEKTOP @ OMAONEH OT TOYRN A,

Om ol MOYKU MONHO OMAONCUML GEKMOp, PasHbiil
dannomy, u moxvko 0FuK.

Ilyers ¢ — Aanurik pexTop, B — AanEaAS Touka (puc. 167).

Puc. 167

HeobxoamMo TpoBecTH Yepes HAYANO M KOEeH BeKTOpa @
H TOUXY B ILIOCKOCTE H B 9T0if IAOCKOCTH NOCTROMTE BEKTOD
AB = g. AB — ucxkomuif sexrop. Mz HocTpoeHHR ACHO, MTO
BeKTOp AB — 6ZMHCTBEHHEIN BeKTOD ¢ HAYANOM A, KOTOPHIE
paBeH BeKTODY 4.



Teametpie 20 24 voco

CnoxXenne U BHUMTOHKE BEKTOPOB

-1. lpaeuxo mpeyzoavnuxa. Jina mobux Tpex Touex A, B,
# C mdeer MecTO PAReHCTRO AB + BC = AC (pmc. 168).

AN

Puc. 168

2. Hpusuxro naparaenozpaMue NUPRMERALTCA AU CAOMKeE-
HMS KBYX HeXOJUTHEEGADHEIX BERTOPOB (puc. 169).

147

Puc, 169
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Pozgen Il Ocioshue TeOpeMM KYPCT CTEDEONOTPHY CTODILER LWKON

Caoiicrea cnoxeHws sexTopos

Ina mobHX BEKTOPOB G, b H ¢ cOpaBeg/IMBE PABERCTRA:

a + b =b + a — nepeMeCTHTCNLEEIN SAKOH;

(@ + b)) +¢=a-+ (b + c)— coueraTemunit saxon.

IIpomusonoroxnoiiy HASKHEAIOTCH ABA HEHYHEBLX BEK-
TOpA, €CAH MX AMHHEI DAEAHN H OHM HPOTHRONOIOMHO HA-
npaBAcHE. BexTopoM, NPOTHBOMONOMKHEIM HYNEEOMY BeKTO-
py,cmaemanynemﬁnemp.BenmpBAmamsnpm
BOHOJAOMKEEIN BeKTODY AB.

Pasnocmvio sexropos AC w AB masmmaerca sexrop BC,
CyMMA ROTODOTO ¢ BeKTOpOM AB pasna sexropy AC. .

CaoxeRue HECKONSKAX BEKTOPOR B IPOCTPAHCTRE BRIIDA-
HAeTCA TAK e, KAK M HA ILIOCKOCTH: IEePBLIN BEKTOD CKJAA-
JALIBAETCA CO ETOPHIM, TIOTOM HX CYMMA CRIAZEIBASTCA C Tpe-
TLHM BOKTODOM, B T. J.

8. ITpasuso muozoyzorvrnuxs. Benn A, A,, ..., A, — npo-
H3BOALEBIE TOUKA, TO 4 A, + A A+ ..+ A, , 4 =4A A,

Ecom Toaxu A M A, T. e, HATAJI0 NEPBOTO BEKTOpA B KO-
Hexn, TOCAEHEI0 COBIARAIOT, TO €YMMa BeXTOPOB DABHA EYJe-
BOMY BeXTOpY. CyMMA HECKOJBKHX EEKTOPOB He B34BHMCHT OT
TOrQ, B KAKOM HOPAJIKe OHH CKAaANEaoTcH. Ha pucyrge 170 mo-
KagaHO LOCTPOSHHEE CYMML! TPEX BEKTOPOB 4, b, c.

i
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Teometpus 30 24 vaca

YMHOXEHHE BEKTOPA HQ YMCRQ

ITpouseedenuem Kenyresozo sexmopa & Ha wucxo k Ha-
anBaeTcH PexTop b, Anmma xoroporo [ifa), Bexropu a 7 b coman-
peENerH OpxX £ 2 ( B NpOTHEONONOKED BANDARNEHR IpH k < 0.
ITpoxspeAeEmeM HYIEBOTO BEKTOPA Ha M0b0e YHCI0 CTETAST-
o BYaeBOif PEKTOD.

Anasa x0beix BekTOpoB 4 1 b, auolrix THcen X, » copasex-
AUBO;

{kn) a = ¥(na) -~ couerarenpEL 38K0H;
~ Ma+b)=ka+ kb — mepunﬁpampe.ne.mmmuﬁam.

(k + n) a = ka + na — Bropolt pacupegenuTennank saKkon.

Jenenue xonnmHeapHsIX BEXTOPDE
a

—=k,r.e.a=kb

b

Ecan sextopi 8 B b KosamEeapasy 1 @ # 0, TO CYIECTRY-
€T, B OPATOM TOALKO OFAD, IHCAO k Taxoe, wTo b = kb,

Hoxasbmervemso:
CRavANA JOKAKEM CAMHCTBENHOCTE: .

a = kb, la| = k3] = [k}, caegonarensno, |k|=%, npaues
B0 8. b%0
|k|=;|;%. ++» CTABUTCS, CAM BEKTOPA COEANpPABICHEl, H

4—% — B IDOTHBHOM CIYIRE.
Joxamem cymecreoBarye ¢ = kb npm gamnuom k

|u4=[ i ] Mo

-—
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Paxngn Il Ocuosuue TEOpBML XYPOO CHRPBOMETPM CTADIGH HKOAM

IIocMoTpAM, KAK HAIDARJIEH BEKTOD kb IO OFHOIIEH®IO X
BeXTODY 4.

1. Ecm sexropsl @ u b coRATIpaBAeHN!, TO k > 0, BeKTOpH
kb 7 b coRampaBaeHH, HO BERTOp b COHAPARIEH ¢ BEKTOPOM
G, CIeROBATEABLHO, BEKTODH kb B 4 COHALTPARICHE.

2. Ecym BexTOpE: 6 M b NPOTHBONMONOAEC HANDABEHEI, TO
k < 0, pexTopH kb M b APOTHROIOAOXKHO HANDABAEAH, HO
BEXTOPH ¢ B b HPOTHBOIOMOMKHO HARPARIGHE:, CACAOBATEID-
HO, BeKTOpH kb ¥ @ COBATDABNCHEI.

Buaunt, kb B g Bearh COHAIPARCHEE, CAA0BATENERO, kb =g,

Jina BeRoANHEHEAPHIIX BeXTODOR OTEOLICHNAS ¥X AANH cynie-
CTBYET, HO OHO He COBIANAST ¢ OTHOIMEHNOM CAMMX BEKTOPOB.

KomnnanapHuie sexropsl

Komnaanaprbisu BA3RBAOTCA BEKTOPH, €C/IH HPH OTKJIS-
AHBAHKE HX OT OfHON TOUKE OHE OYZYT JA8XkaTh B OxHOM
" nmockocTr. Ha pucyaxe 171 meofipaikensl HeKOMIAABADHEIE
BEKTOPH 4, bue.

B D
A
C 13
I
C
E
B ) b
4 -—“.__..).
Puc. 171
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Teometpia 3u 24 wacs

ITpusnax KOMRAGHGPHOCIMU: ECHR BEKTOD ¢ MOKHO Dasio-
JKUTH 110 BEKTOpaM g ¥ b, T. e, IPDefICTARATE B BUfe ¢ ™ x4 + yb,
e x ¥ y— moliEe 9MCHA, TO BEKTOPH 4, b B ¢ asmmwores
KOMIIEAHADHEIMH,

Hoxasamervemso:

. Hyers BexTODH ¢ B b ne KoAnHHesPHH (B MPOTHEEOM
carygae KOMILTAHADHOCTE OdeRHAHa). OrnoxkmM or Touxu O Bex-
Topi OA = g m OB = b (pme. 172).

- Puc. 172

Bextopsl OA 1 OB nexar B muockoctr OAB, B sroft me
HAXOCKOCTH AéxcaT Rex1opsl OA = xOA n OB, = yOB, cymma
OC = xOA + yOB pasHA BeKTOpY C. Cne.p;onamno, BEKTODH
@, b ¥ ¢ KoMIAaEADHE.

CupasefauEo o6pATHOS YTREPIKASHIEE: 8CAM BEKTODH a, b
¥ ¢ KOMIIAHADHKE, & BeKTODH & B b He KONAHHeADHEM, TO
BEKTODP ¢ MOJKHO DASACIKHTD N0 BOKTOPAM & H b, opuaeM Ko-
SOHENHEHTI PANOKOHAA X H § ONPEACASIOTCH eXMHCTBEH-
HbiM ofpagoM. .

Npasmno napannenenunens

Ilycrs a, b m ¢ — HeKOMILASAHAPHEI® BEKTOpH. OTA0KHM

oT npossaonssoll Toukn O npocrpasEcTEa BeRTOPH OA = g,
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Poanen Il. Ocnosiue Teopevy Kypco CTEPEOMETDHN CTOPWEA WKONM

OB = b, OC = ¢ ¥ OOCTPORM NAPANISNCOMIIEN TAK, FTOOL!
oérpearn O4, OB r OC 6snu ero pefpaMe {puc. 171)..

OD=0E+ED=(OA+AE)+ED=QOA+ OB+ 0C =
=g+ b+e.

Ecnu BeXTOp P NPOACTABJCH B BHEAe P ™ xa + yb + 2¢, rRe
X, Y € 2 — HEKOTODHC YHCAA, TO BEKTOD P DASNOMEH HO BeX-
TopaM @, b, 7 ¢. .

Teopema: nioGoli BERTOP MOKEO PA3NORATh N0 TPEM AAH-
HEIM HEKOMILIAHADHRIM BeRTOpAM, OpuIeM KoadhAnHMeRTE!
pmomaomwmemcmegmmoﬁpamu.

Jorazamervemao:

ITyers 4, b, ¢ — KaHAENe BEeXOMUAAHADENe BeKTOpL. OT-
mponspoasHOR Togxa O oTI0MEENM BexTOpH OA = a, OB = b,
OC = ¢, OP = p. Yepes Touxy P nporeser upmeyo, uapai-
nensEyYI0 npamolt OC, ¥ obosHaunm gepes P, Touxy mepece-
uenna #rofl mpamol ¢ 1wiockocTsI0 AQB. epes Touxy P, npo-
BezieM UPAMYI0, NapaKeAsHyIo npamoit OB. Ilyers Touxa P, —
TOuKA nepecedeHus srof Mpamoit ¢ npawoR OA. o opaseay
MHOIOYTOALHUKA:

OP =~ OP,+ PP, + PP.

Bexropst OP, u OA, PP, u OB, P P u OC KonnAHeAPHLL,
HOSTOMY CYIIECTBYIOT IHCAA X, Y, 2, Taxue, wro OP,= x OA,
PP =y OB, PP = 2z OC. lloxyumns:

OP -~ xOA+y OB+ 20C.

Crneporarensio, p=xa+y b+ ze.

Temept seobxoaMMO AOKABATH, TTO KoBDPHUUMERTH Pas-
JOIKERNA OUpeAeARIOTCA ¢AMHECTBeEHHIM ofpasoM. IlyeTn
cymecnymmymepaaammempap:p=xla+ylb+zxq.
Brrunras aT0 DPABEHCTEO M3 OPAALIXVINETO, IONYTIIM:

O=(x-2x)a+y-pyPp+t(-2)

970 PABEHCTBO BLITONHACTCH TOALKO TOTAS, KOraa x — x, = 0
H 7. . CaepoBarensno, KoaddunuenTr pasmoieEun onpene-
amores efmEcTeenaEtiM o6pazom. Teopema aoxasama.
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Mertop, koOpAMHAT B NPOCTpaHCTBe

Tpu momApHO NCPHCHAMKYANDHEIC TPAMEE X, ¥, 2, KOTO~
DPhle Hepecekalrcd B ONHOM Toure O, HASHEBAIOTCH NPIMOY-
20xvHOl cucmenoit xoopdunam e npocmpancmee. Ilpaminie
HASKBRWTCH OCAMU K00PIUHGM, TOYKA — HOUAROM KOODTU-
Ham; IROCKOCTH, KOTODAIe HPOXOZAT Yepes 0CH xoopaaHar Ox
B Oy, Oy u 0z, Oz i Ox, HASKBAIOTCH COOTHETCTBEHHO KOOpJu-
HamKmMNU nAoCKocmaAu B obosaaussorea Oxy, Oyz, Ozx.

Toura O pasfinpacT KAKLYID M3 KOOPAMEATHREX ocell Ha
Aea ayua. IHozxomumenviiolt noayoced HABHIBAGYCA NYY, HA-
OpABAGHHE KOTODOTC COBOARAST C HAUDABJCHHEM OCH, 8 ApY-
T0it Ay4 — oTpumaTeRbHON NOAYOCHID.

Kascaoit Touxe OpocTPAHCTBA CTABHMTCH B COOTBETCTEME
TPOAKA TACE, KOTOPEIe HARBIEATCH ee-Koopdunamamy. Xo-
OPAHMHATH TOYEK B IPOCTPAHCTEE OUPEACAAIOTCA TAK Ke, KaK
¥ HA IUTOCKOCTH.

Ha xexxpolt M2 DONOKATENFHEMX HOAYocel OTKNAZRIBAET-
CR OT HAYANA KOOPAMEAT eHENYHEIA BEKTOP, T. €. IO AANEA

~ paBHA efuEMne. BexTops! i, j, k HassBANTCE KOOPIUKAMHK-
Mu BexTOpamMu (puc. 173).

*z
A

J
— —

Puc. 173
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Paagen Il Ocnonuus TRODEMM KYPCT CPPBOMTRHH CTODKISA WKOAM

9ru BexTOpH HexoMunagapuil. Iloarony Aoboft BexTOR G
MOMKHO PasioknYh 00 KOODUWHATREM BOKTODAM, T. 6. IIpef-
CTSBHUTL B BUAE: & = xi + yj + zk, npmuen xoaddpHIACHTH
PARACIKEHAS X, I, 2 ONpeAeafsnTes BARHCTREHHNM 06pasoM.
KoadhdunaerTsr x, I, Z B pa30iKeHENH BEKTOPA G IO KOOPHE-
HATHBIM BEKTODAM HASLIBAWTCH K0OPOuRAMOMU 6eKkmMopa & B
JaHHEOH cHECTeMe KooppuHaT. KOODHMEATH BEKTODA 4 SANH-
CHIBAIOTCH 8 KPYTHRIX CKoOOKAX mocne oG03HAYSHHS BOKTODA:
a (x; y; 2). Bee KoODAMHATES HYJEBOIO BeKTODA PABHEI HYIIO.
KoOpIUHATH DABEEX BEKTOPOUB COOTBETCTBEHHO DABHEL.

i. Kawdaxn rxovopdunama cysmvi syx sexmopos: pagna
CYMME CoomaemcmByIuLX roopdunam smux eexmopos, Ecan
a(x,; y,; 2,) m b(x,; y,; 2,) — AAHHALIE BEKTOPHI, TO BeXTOp & + b
HMeeT KOOPAWHATEL (X, + X,; ¥, + Uy 2, + 2,)

2. Kamdoas xoopdurama paszHocmu feyx sexmopos pae-
HQ PAIROCIMU COOMEEMEMEYOWUX KOOPIUKAM amUX gexmo-
pos. Ecnm a(x,; y,; 2,) n b(x,; y,; 2,} — HAHEEIe BeKTOPH, TO
BeKTOD @ — b, MNeeT KOODHMHATHL (X, — X ¥, ~ U5 2, 2,).

8. Ramdaxr xoopdunama npouséedenus sexmopa wa uc-
20 pasHa npoussedenuio coomeememeywouieii xoopdurnamot
eexmopa na wucao. Ecrm ofx; y; z) — RasBsal BexTOop, O —
BAHNOE YHCHO, TO BEKTOD (4 HMeeT KOOPRHEATSI (0, O, 02k

El

Ipemep 1

Haitty x00DANEATH BeKTOPA p = 3a + ~b - ¢, ecam
a(1; 05 -2), H0; 4; 6), o(-3; 4; 1). 2

Pewrenue; N

Tlo yreepmxrendio 3-My BeKTOP 34 UMEST KOODAMHATH -

1
{3; 0; —6), sexTOp Eb—mopmu{o; 2; 3). Ilocromky peK-
1
mpp-3a+§b-c,mmnoopmamnmcmmma no

1-my yreepoxgesio;: x = 83+ 0= (-8) =6, y =04+ 2~ 4 =-32,
z=—-6+ 3~ 1=—4, p umeer xooparaEaTH (6; —2; —4).
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VcaioBHe KOAIAREAPHOCTH JBYX HeHYACRLIX BeKTOPOE 8 1 b
HMeeT BHA:

Hoho A
: n h &
IRe @ MMeeT KOOPAMHATH (¥ J,; 2,), b #MeeT KOOPAWHATH
x5 Vg 2)-

Ipumep -

Har sextop a(2; 1; 3). Hafitn xonnmAeapEmM emy Bex-
TOp ¢ HavaaoMm B Touxe A(l; 1; 1) m xoENOM B TouKe B Ea
maockocT Oxy.

Pewenue:

Koopaurara 2 roukm B pasma 0. Roopmam BEKTOPA
AB: x—1, y—-1, 0 — 1 =-1. ITockonsky a B AB xonmuueap-
HEHI, TO DOAYIAEM CREAYIOITHE COOTHOUTeHHA:

-1 y-1 -1

2 1 8
Penmnyﬁaxnma,mymx-%,yﬂg,r.e.ABnue-
2 1 .
ernoopgmm(—-ﬁ; --3-; 0}

Paduyec-eexmopox RaEHOA TOURE BAGHEAETCH BEKTOD,
HAYAN0 KOTOPOTO COBIAAAET ¢ HAYANOM KOODAWHAT, & KOHeD, —
¢ papEolt TouxoM. Koopmrrarhl moboffi TOUKH pDABHE: CQOT-
BETCTBYIOIIHM KOODAAHATAM €€ DAZNYC-BEXTODA.

BuipameHne XOOPARHAT BOKTORA
4YOPe3 KOOPAMHATEE 870 HAYANA W KOHUA

ITycTs 109KA A MMeeT KOODARHATH (X} ¥,; 2,), Touxa B —
KoopAMHEATH (X,; ¥, 2,). BexTop AB MOXHO RHNPASHTSH KaK
pasHOCTh BeKTOpoB OB H OA (puc. 174), sgauuT, ero xoopan-
ESTH PABHM DASHOCTAM COOTBETCTSYIOMMX KOODAMHAT BEK-
Topor OB u 04 no yreep:xaesuio 2.
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Poagen B Ocnosmin Teopemsl KYpoO CHEPEOMETDIM CTADLLSH WKONY
‘AZ

A (x LYLZ ‘)

Cle,y:z)

Puc. 174

Ho x00pAHHEATH BeKTOPOB COBHARAIOT ¢ COOTBETCTBRYOMMU-
Mn xoopaEEaTAME Touex B n A. Horomy sextop AB umeer
KOODRWEATH: (X, — X,;; ¥, ~ ¥,; 2, — 2,). ChnegoBaTennuo, xaxw-
dan xoopduramae 6eXmMOpe pGEHQG PAIHOCTIL COOMBEMLMEY-
WX KOOPIUKGM €20 KOKYG U HOYAAG.

KoopawHa cepesim oTpesKa
PaccuorpaM pucynorx 174. Buipasum KOODAMHATE Cepe-
Amnst C orpesra AB gepe3 KOOPAEHATH erc KoHENOB. ITockons-

wmaC—wpemaAB,mOC=%(QA+OB}.§ammem

8T0 DABEHCTBO B KOOPKUHATAX: X = -;-(xl+ :.cg). y=Q@+uy)
Z2 = (z,+ z,). Taxum ofpasom, xawdas xoopdunama cepedu-
Hbi OMPEIKG PAGRA NOROGUHE CYMMbE COOMBEMCMEYIOULUX KO-
opdurnam ezo KoNL08. :

Byrunciense SAREN BEXTOPA IO €70 KOODAMEATAM,

Ornosxins Ba 0cAX KOOpAUHaT. BeKTOPH OA, = xi, OA, = yj,
QA= zk r paceMorpun BexTop OA = OA + OA,+ OA, =~ xi +
+ yj + 2k = a (puc. 175).
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Az
3 1
A
zk
Yj 42
>
AL/ xi .

Pue. 175
ﬂmamm%mpmmmmmﬁnuoﬁpaaom'
04| = J0oa|+[oai|+|oal], x. x. COpABEZINBO CBOHCTRO
* AMATOHAME NPAMOYIVARHOIO HApasnenenunesa: OA% = 04;4-
|+ OAl+ OAZ [OA) = lxt | = [z}, [04) = by, 104 = [ = OA = ¢,
" 70 momywaM dopmy.y: ‘

|a|=5J,x’|+|y’|+|a’|=Jx’+y’+z‘.

HNnere Bextopa a(x; y; 2) Bhumcagerca no QopMyne

lo| =y 5 + 2.

PaccronHue Mexay QEYMS TONKAMA

Jarst srpe MponzsonsnLe TodkcE M, (x;; y,; 2)) B M (x; ¥ 2,).
Buipasu paccrosmne d Mesiy TouxaMu M, m M, wepea ux xo-
opmumarsr. Koopausarst sexropa M, M, passmt (x,- x5 ¥,— ¥,

2,— z,). Jinmiia pexcropa |MIM!| = th "“:IIs "'lys -y,l’ + lz' -z,r.
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Pazgen fl. Ochosie Te0PEMH XYDCT CTOPEOMBTIMM CTODMEN WKOM

Hod —IMIM,L CregoBaTensBo, PACCMORNLE MENOY movrami
Mx; ¥ 2,) u Mfx; y,; 2,) eovucasemes no dopmyae;

d =l -+l - uf +l - 2"

CkanspHoe npou3ssegexne. BeKTOPOs

IlycTs AaHO ABA BeXTOpA 6 1t b. OrAoman or Touxu O Bex-
ropst OB = b n OA = g. Beym g u b me ArAgiores conanpap-
meHEEIMH, TO Ayun O4A 7 OB obpasywoT yrox AOB (pac. 176).

b

—

Puc. 176

T'panycnasn Mepa sTOro yria ofosmauaercs O, T.e. y2oa
Mexndy eexmopanu a u b paden . Ecau aeKTODH COEHaNPAB-
NeESI, TO YIOA MeREY ExMu paser 0°. BeRKTODH HR3LIBAIOTCS
NEPREROUKYRSPHYINU, €CAM YTOR MeEAY BEKTODAMN PABEH
90°, Yron MemRy pexTOopaMu a u b ofoamavaerca a'b.

Crarsprvn npouscedenuem dsyx sexmopos HBASHIBAETCH -
upo#3BefieEHe HX ANUHR HA KOCEEYC yraa Mexay mumu. Cxa-
nApHOe NpoMABeneRue ofossagaerca ab.

CxanspHoe DTDOHIPETeFHE HEHYAEEHIX BEXTOPOR PABHO HYNO
TOI'ZA ¥ TORLKO TOTAR, KOTHA 9TH BEKTODH NEPHCHIHKYIADHEL,
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Cranspaoe NpouzBeReRMe BERTOpA Ba ceba (T. . craxsap-
HEI KBAAPAT) PABeH KBBADATY. €T0 NINIHEL.

CxaanpHoe MpOMaEENeHne BEKTOPOB a(x,; ¥,; 2,) ¥ bx,;
Y3 2,) B KOODAMHATAX BERIPAXKAETCH Q)opuynoﬁ ab =, x,x‘
Tyt a2, | e

;“Hommxyab-hl-lbloosa,meosa- -I-‘mnupaamc

270 DABEHCTBO B KOOPAMHATAX ¥ NONYYHM: HOCHHYC YIaa O
MeXKY HERYNERM}E BEKTOPAMH alx,; J;; 2,) 7 b(x,; v 2,) BH-
gucaseTea no dopmyne:
nx, i 52
J(x.’m +3)- JE+yi+2)

CBotCTBA CKANAPHOTO UPOMIRCHCHNSA BEKTODPOB.

1.a220,rrea*>0mpr a = 0.

2. ab = ba — nepeMeCTATENLEHA S3KOH.

3. (a + B)c = ac + bc — pacnpenenRTEABALE 33K0H.
4. x(ab) = (xa)b — codeTaTenLHIE BAKOH.

. Ilprmep
Haant roaxu A (0; 2; 3), B(1; -3; -1), C(2: 0; 1), D(3; 1; 0).
Haitri XOCHEYC Yraa ¢ Mexay pexTopayu AB u CD.
Pewenue:
Koopaymarn sexropa AB: 1 -0=1,-83-2=-§,-1-8=
e X

IABI-:J[I’+(—5)?+(-4)')-J4_2.
Koopausarst sexropa CD: 8 ~ i."-'l, 1-0=1,0-1=-1,
lcD| = J(1’+1=+(-1)’)«-J§

AB-CD 1:1+(-5)-1+(4)1 -8

IABI e~ J42. 3 Tz
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KoopaueaTil HeRyACBOTO BEKTOPA B OPEMOYroABHEOH ce-
TeMe KOOpAEAT panHK lajcos «,; |alcos o; Jajcos oy, rre o, —
YTOXI MERAY BKTOPAMH @ X i, (L, — YTOJ MeXAY @ H j, 0y —
yronit mexmzy a B k,

Horasamenvecmaso:

Hycrs BeKTOp 0 EMEET KOOPAREATH (X; 5 Z), TOrAa a = xi +
+ yj + zk. VMHOEHN 3TO PABEHCTBO CKANAPHO HA it ai = (xf +
+ yj + 2K) i = x(if) + y(ji) + 2(ki). Docroneky if = 1, ji = 0,
k=0,T00 =2

Ho mo ompezenenuio CKalSpROTO NPOM3BeACHAA al =
= lalileos o, = |alcos o, Taxme obpasor, x = llos a,. Amano-
FH'IHO DONYHAITCH DaReHCTEA, I = kitos o, z = lapos o,

Hanpasasmouuii éexmop npaxoii a — 210 BeHyAepoi Bex-
TOp, Aerrammpit Ha npamofl 4 waM Ha mpawmoil, napannesHed 4.

Tipnmep

Hafitt yroa MeXAy AByMS NDIMEMR (CKPOINABAIOIINMY-
CH HAR NepPeCeKalINAMNCA), eCAH HIBECTHH KOOPAWHATH
HATDABAAIOIAX BEKYOPOB STHX NPAMBIX.

Peutenue:

HOyers a(x,; ;5 2,) u b(x,; y,; 2,) — Banpasamomue Bek-
TOPHl OPAMLIX M H B, B (. — HMCKOMEIN YIOJ MeXAY STHMH
TPAMEIMIH,

e: = a~b. Toraa BOIMOIKHM 2B BADHANTA:

1) o = B, ecau B < 90°, roraa cos & = cos P;

2) & = 180° - B, ecam B > 90°, rorna cos @ = — cos P.

B moBox cayuae leos of = feas B, a . k. o < 90°, o cos .2 0,
COOBATEALHO, COS & == [cos B u

{x2 +y, + %%,)
R e Y e

SBONIHET HANTH YTOI (L,

. 3HAvYeHWe COS O IMO-



nasa 4
MHOTOTPAHHUKA

Touxa A BaswBaeTcE panttunol mouxoli aasEOR dUrypH
F, ecmu epepy cxoms yrogEo Ummaxknax K Hefl Touek (sKaw0van
ee CaAMY) €CTh TOUKH, KaX OpuHEAmmexanime durype F, Tax u
He opuHAFACKamHe eft. I'panuueli HasHIBAETCS MHOXKLECTBO BCEX
TPAHHYHEHMX ToueR durypel. Bruympenneii mouxolli ourypst
HASEIRASTCH TOUKE PUTYDH, KOTODASA He ARIAETCH IrpaRraROil.
Ourypa HAZHBACTCA 02PAHUNEHHOR, ecaM ee MOXKHO 3AKIIO-
urrh & obepy. Durypa HaspBaeTcA cex3holl, ecan mobsle gee
e TOUMKH MOMXHO COOXHHHTE HENPEPHEIBEOH AMHMel, HeImKoM
npuHAfRexaniei zannoit urype. Ourypa, COCTOAMAR M3 ABYX
HAPAANEALERX IUTOCKOCTeH, He ABAACTCH CBAsH0E.

- Teomempunecxoe meno — 3IT0 OTPAHHIEHAAA CBAZHAHA
. UTYpa B NPOCTPAHCTBE, KOTOPAA COAEPKUT BCe CBONM Tpa-
HUYHEIE TOYKH, I'pAHMILY Teaa HASLIBRIOT €r0 NOSEPXHOCMbIO,

IInocKoCTE HA3RBACTCH cekyujeil NAOCKOCTEI, 6CRR Mo
obe CTOPOHH OT Hee HMEIOTCH TOUKH AAEHOTC FeOMETPHISCKO-
ro Tena. PuErypa, ofpasyioImaacs OpE NepecedeHHMM Tesia ¢
IJIOCKOCTBIO, HASKHBAGTCH CeueHUeMm meas.

- Hsyzpannvii yzox — 910 Gmrypa, ofpasocRanasn ABYMSH
noaynxockocraMn ¢ ofwmedt rpannneil.

IoaymnocxocTn HASKHBAWOTCA 2panami, & o0mas rpasu.
ria-- pelipom deyzpannozo yzaa., IlnockocTh, KOTODAd mep-
NeHZAKYAAPHEA pelpy ABYTPAHHOI'O YIVIA, ‘DepDEeceKaeT I'paHn
IO ZBYM NOJAYOPAMBIM. YTOd, KOTOPHH 00pas0BAH 3THMH IIO-
JYOPAMBIMH, BASHBAETCH AUHCTLHUM Y2ZR0M O8YEPARIOL0 YTTIA.,
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Pagen Il. Ociossus TOpaMM KYDOQ CTBPEOMOTDNN CTOPILIGA WKOAM

Heyrpangasiit yron uMeeT GeCKOHEYHO MHOTO AMHeNHNX yr-
A0B., Bee anmefimnie yrap: ofHOre ABYTPAREOIO YrAa PABHL
MEOKeCTEA YraoB Bubepex asa AuBeiimux yraa AOB n
4A,0,B, (pre. 177).

Bi

Puc. 177

PaccuorpaM ayun OA m O/ A,. OHR JexRaT B 0AROI rpadn
R DepueHEKYASPHN npaxoi 00,, crexosaTensuo, ayaH OA
u O A, coRATpPABACHN. AHANOIMYHO, CONANpaBAeRH Ay OB
= O, B,. Tlosromy ZAOB n £A,0, B, — 970 yrasl ¢ codanpas-
NOUHLIMY CTOPOHAME.

Tpadycyol mepoli deyspaniozo yeas Ra3HBAETCA TPayC-
Has Mepa ero JuEeiidoro yraa.
" IepeiiaeM X paccMOTPeHMIO MHOTOIDAHERKOB.

MPHN0202pAHNLIOM BASLIBACTCS TNOBEPXHOCTH, COCTABJEH-
HaS 13 MHOTOYTOALHMKOB # OrpagHYKBAINASL HEXOTOPOS Ieo-
Merpudeckoe Teno. I'pansmu MHOIMOTPAHEUKE HAINRAIOTCS
MHOI'OYTOABHHKE, M3 KOTODHX COCTABAeH MHOTOIDAHEHK.
Cmoporw rpamell Easksalorca pefpamu, a xoEns pebep Ha-
SHIBRIOTCS SEPUULHANY MHO20ZPAHIUXG , Jtia201aXt MEHOMOTDAR-
BHKA — 8TO OTPESOK, KOTODHE COSARHSET Ibé BEPUIMEH, He

8. am. 258 : 225
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NpEEABACKATHE 0RO I'paBn. IlpiMeps! MEOTOIPAHRANKOB —
TeTPesAp, TAPALNENeNHUTe]N,, OKTAYAD, HWPH3MAa, ITRDAMANA.

MuororpagERKN SHBAKT BHOYKJINEe H HEBHOVKIHeE.
Brnyxanii MEOTOTDARANE PACTIONONKeH OO OXHY CTOPOHRY OF
IMOCKOCTH KaXK0H ero rpamy. Bee rpaEM BHIIYKJIOTC MHOTO-
TPAHHMKA ABAAIOTCA BEITYKIBIMI MEOTOYTOABENKAMY. B pH-
DYKA0M MHOTOTPAHENKE CYMMA BCEX IIOCKUX YIJIOB IIPY KaK-
Aoii ero pepiAHEe Measme 360°,

Mpusma

ITpuamoil BasnBaeTCH MEOTOTPARHNK, KOTOPHIA COCTOMT
H3 ABYX ILIOCKAX MHOTOYTOJALHHKOR, COBMCITACMLIX IADAJ-
JeALHBIM NePEHOCOM, M BCeX OTPe3K0B, COBARHRICINX 00T~
BeTCTBYIOLOHE TOTKH ITHX MHOPOYroNsHAKoB (puc. 178).

/<,
7
\
\

Puc. 178

MAOrOYTONRENMKHA HASHBAKTCHE OCKROEGHUAMY ITDU3MH, &
OTPR3KH, COSAHHIIOITNE COOTBETCTBYIOINHE BEPUIMERE, — 00-
KOBLLNY DeOPAMY YIPHIMH. ‘

TMpuana BasKBaETCH BPANOIL, ecal ee Goxonste pebpa nep-
HeHAMKYAApHLIC OCHOBAHMAM. B OporrsHOM cayyae NPHIMA
H@SBIBACTCH HGKROHHOIL

" Ylpamas QpuaMa BASHBASTEA NPasUALKON, eCAR ee oCHO-
BAHME ARLGOTCH NPABRABHBIME MEOIOYTOJLHAKAME. :
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Paxgen Il, Ocrosse ToOpaMM KYPOO CTOPECMETPHN CHODILeA WKOM

IToBepxHOCTE OPUSMEI COCTORT M3 OCHOBaBMit u Goxopolk
HOBEPXHOCTH. )

BoxoRad HOBEPXHOCTS COCTONT H3 NADALAEIOTPAMMOE.

Ecoma 3 BaxnorHO0#A nprsMe Goxosde pefpo A, B, cocranas-
€T PaBEEe LA CO CTOPONAME OCHOBARMS, O5PasSyIODIHMA
BEPIINHY A,, T0 ocHoBarue O sricorit B,0 nexuT Ba 6uccex-

TpHce yriaa A,.

Ipumep . -

Jrarogane npaRunsHOR HeTHPeXYroAbLHON HPHABMLI Ha-
KIOHEHA K IIOCKOCTH OCHORAHMS 1104 yraoM 60°. Haiitu uno-
maak cedenns, OPOXOAAIIero 9epes CTOPOHY HHIKHETQ OCHO-
BAHEA M OPOTHROAGKAIYI CTOPOHY BEPXHEr0 OCHOBAHMA,
€C/IA AMATOHANL OCHOBAHHA PARHA 542 o,

Pewenue:

JIocKOABLKY NPHINA SBIASCTCA NPABRALHEOI, CIeZoBATENb-
HO, Npasoil, sHAYNT, ee OCHOBAHHA — KBagpaTH, b 1 a, Ho
a | ¢ m a=c¢ no yonosuio, 3aa9nT, cedenne abed aBnsercs
npaMoyronsEnKkoM (prc. 179).

Puc. 179
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S,.= ab.

l'Io reopeme IIudaropa una Aaef: a3+ eim 2

24% = f*; NOACTABMM SHAYEENA H mMOJY4HM, 4T0 3 = 5.

Pacemorpum npaMoyroasastl TPeyroAbHHK, CTODOEAMH
KOTOPOTO SBASOTCH ANATOHANL OCHOBAHMSA M JMATOHAND NPH-
amm: tg o = g/f, sHaumr, ¢ = tg 60° 542 = 56 cu.

Horeopexeﬂnwopab-\f(e’ﬂ)-w_cu.
= 5.5\7 = 264/7 cm?.

Omsem: 357 cual. S

Napannenenuneg

¥ nmapannenengnesa Bce TPAHM — NAPAJIEIOTPAMMBL.

I'pasu papannesenunesn, He XMeommuEe oOIHX RePIIME,
HASHBAKTCR NPOMUSHICHCAUILNLL.

IIo amanormm ¢ mpusMoli Dapaanenenmnes PASIMUBIOT
HpaMoll U HaKJOHEEBIE.

- Ilpamoil napannesenunes;, ¥ KOTOPOre OCHOBAHMEN ABJAS-
eTCH OPAMOYTONLAMK, RAILIBEETCH NBPAMOYS0ILHLM NEpPaR-
Aerenunedon,

¥ npaMOyroaRHOrc Oapanrnejenunens Bee IPAHH — IOpa-
MOYTONBHHKH.

IipaMoyroasHI Tapansenennies, y Koroporo sce pefpa
PABHE, HAILIBASTCH KYOOM.

JIrEN RenapaaneNbHEX pefep TPAMOYTOALEQIO uapan-
Jdesenvess Ea3NBAWTCH €10 AUKeiinwmy pasaepany, ¥ Ope-
MOYrOABHOTO Hapaiiedeldiiefa TP ANEEHHNX pasMepa.
ChopMyaHpyeM 3 ZOKaXeM TEOpeMY: AMATOHANM HApALIeNe-
e nepecekATCE B 0ZE0H ToOURe ¥ TOIKON HepeceucHAN
ZenarTcs MOmOAaM.
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Pasgen . Qononiie TROPEMM KYPCO CIEDBOMETRIM CTOPUSHA WIKOMM

Hano:

AAAAAAA/A ~ sapannenensmen;

AA ' AAS — ero gparomany.

Horaszame:

AA'NAA = O, npeuem A,O= 04, n A =04
Hoxasamexscmao:

1. Yerupexyromsams

AAAA, — napane-
JOTpaMM 110 ONPEACHCHAID TADAInede-
mnesa
2. A/AAA, — naper-
AeNOTPAMM ABANOTIAIEO
8. AA, — ofman cTopoBa  YKAZAHNEIX NADAIENOIPAMMOB
4. A4 [AAS 0 CBOHCTBY TPAHANTHEHOCTH
AN OTHOIMEHWSA NAPANSeNTh-
moorm: A, | A4,
nA74; [ A4,

5. lapannemaste mpaMste A A m A,A; 382810T LAOCKOCTR,
KOTODAS NEPECeKAeT HPOTHEOJIEKAITHES FPARN IapATLIesIenN-
Tiexa 10 mapannensEsM npsvmiv A A, | 4.4,

6. YeTrpexyroanaMr o0 OHpEeNeeHNI) MADANAeN0-

AAAAS — napan- rpamma
JeJIOTPAMM

T.AA/NAA =0, croficTeo ARaromanel mapat-
npuyen A0 = OA,  nenorpasma
nAQ = OA/

8. Ananormyanie PacCYIRRCENA MOMKHO IPOBECTH AAA BTO-
poll mapu anarosaneli mapantenennnesa.

Busteod: e vernpe AvATOMANN DAPANLISENHNEAS Hepe-
cerRaTCH B ognol TOUKe M TOVKOH mepeceMeRMA ZLINATCH
MOMOJIAM.

Credemsue.

Touxa mepeceueHRA FHATORANEH mapaeneAIea FRIA-
6TCH €70 NEHTPOM CHMMOTPHE.
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leometpun 30 24 vaca

ChopMynupyer H ZOKANKEM TOPeNY Q UDOTHROMEKATIRX
TPpAHAX Hapanienenunefia: y napaiieseldHMiiena IpPOTHBOJE-
AAITHEe MPAHT NAPDANNENSHNW H DABHEI,

Hano:

NApANeICHANGH;

AAAAAAAAL.

JHokasams:

rpans A, A A, A = rpann AAAJAS;

rpash A AAA = rpamm AAAA,.

HAoxasameasvemaeo:

1.AA | AA, 7. K. Bte TPARM DaDaLTeNern-
Tlefia — MAPALISAOTDAMME,
B 4ACTHOCTH rpaEb A A AA,

2.4A'|AA/ aganormaHo AA A’A’ — ma-
pannenorpamm

Boiood: rpans A A AJA | rpamm A A AJA 0GocEOBaRMeE:
XBE DAOCKOCTH NADALIEABHDI, €CHU OXHA HI HAX NAPAANETS-
HA XBYM DepeceKANIIUMCA HPAMEIM, NeXAMAM B APYrod
DLIOCKOCTH.

; 8.AA~AA TO CAeAYeT HE TOrO, YTO FPAHN

napaniiefienHneAs — Napaj-

. . NeNOrPaMMEL

AA AA R T & TOYTOMY BCe COOTBETCTBYIOmue
OTPe3KY BOPAIeALAB H DARNH
4. I'pans 4 A AA'— BHUIONHER Hapanneasunift oe-

— Tapb, peHOC Ha oTpesok A A,, npu
I'pams AAASAS 3TOM TPAHM COBMECTSTCA, T. K.
2 3-M mare MH JOKA3ANN, YTO
Bte COOTBETCTBYIOIAE OTPLIKH

i PABHLL M NAPALICILHEL.

Bweod: rpans A A AA’ = rpamn A A A’A/, T. . IApaa-
JeNLHEHA UepeHoC COXPAHACT PACCTOARNS B NepeROANT dury-
PY ® paBEyw0 eit Garypy.
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Pazpen Il Oconiiie TeOpeMM KYPCO CTSPEOMETDAH CTODILEN WIKONM

Anprorayso MoXHO DPOBECTH PACCYRAGHMS U XOKASATH
PABEHCTEQ M DADAILIEARHOCTS ABYX APYIHX HpOTHEOMEMKAIIINX
rpaneii, .

CéhopmynupyeM B AOKaXeM TeOpeMYy O KBAADATE JMATO-
HANY OPAMOYTONBHOrO Napaulelemume/ia.

B npamoyroarHom Dapajiefenumesie Kpagpar moboit aua-
mna;n paBeH cyMmMe KBAXPATOB TPEX ero JAMHEFHLIX PASMEDOB.

aRO!

ABCDA’'B'C'Y — nmpaMoyronsBHEA UapanneneIumes,

Hoxasams: .

(AC’Y = (AA')? + AD® + AB*.

Hoxasamenrvemeo:

1. Ha AACC, . '

e LC'CA = 90°

(ACY? = (CO) + AC? no teopeme ITndaropa

2. M2 AACB, '

rre LABC = 90°

AC? = AB? + BC? o reopeme Ilndaropa

3. (ACY¥ = (CC’Y + AB? + BC* mopcranunu paBeHCTHO 2

B paBencTBO 1.

Teopema goxasaHa, T. XK. pebpa CC’', AB n BC ne napan-
JeALHE, TC OHY SBAAINTCA AWBEHALME pasMepaMy HADALIE-
NemuTIena.

3

Ilpamep

Cymama Beex pefep napannenenunena ABCDA B,C D, pasra
144 cm. Haitry xasraoe pefpo napannenemmera, ecian AB/BC =
= 3/4, BC/BB, ~ 4/5.

Peuienue:

Breaem x — xoaddMRHEHT DPONOPIAOEANRKEOCTH, AB = 3x; ~
BC = 4x; BB, = §x;

Bee rpanp napajnefenRuens ABNHIOTCA DAPAJAEIOIPAM-
MaMH, & TPUTHBOACHANIRS CTOPOHM NAPANNENOrPAMMA DAB-
HH, CJICNOBATENLHO, DOAYAHM CAeXYIOUlee YparHCHHE: .
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leomerpun 30 24 vaca
4AB + 4BC + 4BB, = 144; 12x + 16x + 20x = 144; 48x =
= 144; x = 3; AB = 9cm; BC = 12cm; BB, = 15 em.
Omeem: 9 cem; 12 cu; 15 em.

B npamoyronsmon napannesemmene ABCDA,B,C,D, zaro
DB = m, AC = n, AB = k uaji™ paccroaume Memay:

1) mpamoit AC, » nsockoeTs™o ABC;

2) nnocxocranm ABB, x DCC,; .

8) mpmwoft DD, n naoexoersio ACC,.

Pewenue:

1. Tiocxomxy ABCDA,B,C, D, ~ npamoyroxsistk napa-
nexenwoen, 1o AA, L ABCD, cnexonarensno, Ad, 1L ABC, ana-
umT, AA, — paccrosume meaxay A,C, 1 nnocxocrro ABC.
Ha mpanoyromporo AABC mo reopene Iindaropa crexyer, wro
BC’*A-C"'AB,"' nt- B, HOWOWW.
ToLEOro mapamnexermmena D Bt= AA '+ AB*+ BCY; noacra-

2N B DOAYeREoe pasencrno smavenws: A4, = f(m? -n*).
2. TMo cpofictsy HPAMOYTOXLHOrC NapaLexemtnesa B C, —
- PaccTosmme Mexxy rpamamm BC, -1/ n’—k’). _

DO _DC
8. Ma nooGust ADOC H AADC: Z = =, caefionaTens-

0, m_w-m_h\/(n -¥)

AC. n

Omesem: a),l(m’ _ s)= b)»,j(n’ *k’); 0 k,’(n’ _};l)

n

fivpamupa

PacCMOTDHNM DUDAMMAY OO CASAYIONIEMY ILNZHY: ompene-
Nemue, S3AEMEHTH UHPAMHZILI, TEOPEMA O IJIOCKOCTH, NAPAN-
Jexsuolt omoimnngamenmpwemmﬁee.
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Pazgen Il. Ociossmue reopaml Kypea COPONSTDNN CHEDWER LNOM

ITupamudoi: RaasmaeTCH MAOTOTPAERHK, KOTODEIR COCTO-
HT H3 ILJIOCKOTO MHOTOYTONREMKA {OCHOBARMS IHPAMWMALY),
TOUKH, He JoRamelf B MAOCKOCTH OCROBARMSA (BEpOOMELr MH-
PAMAALI), B BCEX OTDE3NOS, COCAMESONIAX BEPRLEAY ¢ TON-
KAMHY OCHOBAHHS.

Orpeakn, coBAMHAIONNE PEPIINNY MAPAMMIM ¢ BepnrH-
EAMM OCHOBAHNS, Hasnsaiores Joiosvixiy pefipany.

IlosepxuocT: OHPAMBAK COCTORT M3 ocmosammA M Goxo-
BLIX rpaHel. !

Kampan GoxoBas rpals -— TPEYHOILENX.

Ozeoft M3 BepIIME ABASETCA BEPIINER MUPAMHAL, & MDO-
TEBOIeXATE! CTOPOROR — CTOPOHA OCHOBARES IIMPAMBARL.

Bucomoli nRpaMHEAN BASEHBARETCH HEPULHANRYIAD, OIy-
IreHREMY A3 BEPIIREE! AHPAMBAN HA LAOCKOCTh OCHOBANHA.

TlxpaMuga HASLEAETCS N-YZOXLHOR, SCIR e OCHOBANWEM

Pwc. 180
IIpasuaensili mempasdp — oro TeTpassp, peipa KOTODO-
10 pasnsl. TeTPASAD MMeeT YeTHPe BeDIIMAN, ZOTHIPE TPAHA
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laometpha 30 24 yaca

H mecTs pebep. IIpomusonosoxcrvinu pefpamy TeTPA3RPA HA-
auIBaoTCA ARa pelpa, He nMewinme OSIIHX BepIOINH.

Terpasyp BASHBACTCA OPMOYEHMPUNECKIM, 6CIH IPAMETE,
CORepINAIqUe er0 BHCOTH, NepeceKAIOTeH B 0RO Touwe,

CeoilcTBa OPTOLGRTPHYECKOTO TETPAIRPA
-, 1. Kaxnue zea ero mporHeonmoNioikssie pefipa Bsammuo
TepUeHAMKYAIPELL.

2. Ecmommmocmyrmnpnmﬁoﬁﬂepmem
PaBsAPR — MpaMoll, TO ¥ ABA APYTAX MIOCKHX yIJia SIBAAITCA
NPAMRKIMH, .

3. wbaa ero sepmNEA TpoehMpyeTcs B OPTONEHTD mpo-
THBONONOKECR MPARY (OPMOUEHMPOM BASHEBACTCA TOUKA Me-
peceTeNrEA NPAMEIX, COXEPIAAITUX EHCOTH I'PAHK).

4. CyMmsl KBEJDATOR AJMH HPOTHBONOJOMHEX pefep
PaBHL. ’ )

Ecrm pricora Tpeyroammoill mUpAMMAK NPOXOAMT Uepes
TORKY hepecevdenusn BMCOT TPEYTOALHAKA, JEKATIETO B OCHD-
BARMM, TO nptmmononome pefipa nUpaMMAN! mepHeRzy-
KyA4DHB.

ITpasuxvras nupaxuda — aro nrpaMufg, OCHOBARAE KO-
Topoft — NpaBRALAELIE MEOrOYTONGHME, A BRICOTA IHMPAMUILT
HPOXORNT depe3 NeHTD &8 OCHOBAHRI.

Teopema: nce Goxorste pebpa MpaBUALHEON MHPaAMUALL paB-
#1I, a GOKOBHIe I'DAHM SBJANTCA PARHBIME panuoﬁenpgnnm-
MR TPeYTOABHHKAMN.

PaccMOTDEM NPASMALHYIC TeTHIPEXYTOABEYIO MHPAMBAIY
ABCDP (puc. 181).

Ceagana meobxommmMo noxasars, uTo Bte Boxonne pefpa
orofi mmpasunsr paBeL!. Jhofioe Goronoe pepo mpencrasaser
cofolt MHHOTeRY3Y DPAMOYrOJILHOIO TPEYTONLHHKA, ONHHEM
KATeTOM KOTOPOTC CRYXAT BrcoTa PO mApaMBZN, 2 ZPpyrEM
KATETOM HBAfeTCH paauyc R OKDYMEOCTH, KOTODYID MOMCHO
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Paxpen l. Ociosnue TeDDEMY KYPCD CTRDEOMSTENN CIGDILIA KON

onucaTs BORDYF ocHOBaHN:. Ilo reopeme IIndaropa moboe Bo-

KOBOe pelpo pasEo h’-l-R’),noamxyPA-PB—PC-PD.

Hraxr, Bce Soxoenie pebpa pABEEI APYT APYTY, CUEROBATEE-
HO, G0KOBEIC IDAHM — pasHObeAPeSHEG TPpeyToasEnKy. Ocro-
BAHHA 2TEX TPEYTOALHEMKOB TAKWRE DAREBI ADYT ADYTY, T. K.
OCHOBAEWEM NPABHALHOH HEMpaMMOLI ABIAETCAS KBAZpAT, Cie-
AOBATENIHED, N0 TPETHEMY NPH3HAKY DABEHCTBA TPEYIOJABHU-
KoB GOKOBKEe I'DARM DABHLEL, UTO H TPelORANOCE AOKAJATE.

Bricora Goropoit rpanyt NpaBHAMHON XEPAMRIE HASHEA-
ercmanopenmoti. Bee amodeMnt mpasuabEOf TUPAMBAR DaB-
HH ADYT ADPYTY.

1. Ecny B mApaMuse BHNONEACTCA OAHO MY CIAVIONINX
yenoeuit:

1) Bce Goxonrie rpaEy ofpasyrT ¢ MIOCKOCTHI0 OCHOBA-
HMA DSBHLIE YTVIN;
. Z)meneexanoq:euﬁommrpaneﬁpam 'ronep-
IIMHA TAPAMHAK MPOEKTHDPYETCH B HEHTD OKDYXHOCTH, 67U
Ccarnoil B OCHOBAHNG IMPAMENB] (9TA YK€ TOYKA CAVHHT POY-
K0t DepeceveRnA GYCCEKTPHC YTAOB B OCHOBAHWY ITHDAMHAZEE).
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2. Mnmemmhmommm
yeaosmit:

1) nce Goxornie pefpa oGpaA3YIOT ¢ IOCKOCTHIO OCHOBARMA
DANMEIE YTRE;

2) forrmEnr meex GOROBMX pefiep DABEEI, TO PEPINNHA IINPA-
MAAL OPOCKTEPYSTCH B MERATP OKPYMEOCTH, ONUCARHOL OKO-
AC OCHOBAHNSH INMpaMMAN (3TA 3Ke TOYKA CHyXET T0IRol me-
poteveNns CPAMHELIX NEPUeHAEKYAAPOR K CTOPOEAM OCHO-
BANAS DAPAMMALL).

IIpamep

Ocnozanmeny rapaMEALI ABAACTCA poMb, CTOPORA KOTODOTO
pasua 4 cM, 2 ofRa 3 Zmaromanedt pasEs 6 cM. Heofxogmdo
Haftry Goxomue pefpa MWDAMMALI, €CAH €8 BHICOTR TPOXONAT
wepes TOUXY Nepecedeny AHAroRuTell ocHORARYA 1 panea 8 o,

Peusenue; B

Nycrs AC = 8§ cm {puc. 182).

AOQ = AC/2 no ceoficrsy gmaronanet pomGa, smaymr,
AO = Bcxm.

Tlo reopeme IIndaropa AE=,’AO'-EO’)=J73@.
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Paagan Il. OcHoniwe T80DEMM KYPCO CTEPECMETPHN CTIDINGH WKOA

Huaronanu pomba NEPUeHAMKYAAPEE, CHENOBATEILEO,
AAOB mpamoyroxmanidi, 00 Teopeme Iladaropa

BO = J(AB* - 40%)= T cm;
BE = \[(BO® + EO%)= \T1 cx;

CE = J(EO* + CO%) = VT3 on;

ED = JIDO* + EO®) = 71 cm.
Omcem:\ﬁ_a-m;wﬁicu; \/7_3-cu; \ﬁcu

Teopema: NEOCKOCTS, NADANICAEHEAA OCHOBANMIO MAPAMHA-
ALl H TepeceXaiian ee, orcexaeT nogobuyio ONpaMuAY.
Haxro:
SABC — nmpammps;
TLxocxkocrs A'B'C’ | naocxoern ABC.
Hoxasams:
nupanuna SA'B’C’ nogobuea nupanune SABC.
Hoxasameawcmeo
1. IIaockocts A'B'C’ DO nocTpoeRmd
MNSA =4
2. Iloapepraen nupaMugy S4’
SABC npecbpazopaBuc
rduoreTEM
3. ILtockocrs ABC —
— nAcexocTs A'B'C’  rouxa Ae mmocxkocra A'B'C
aaccxocts ABC || maoexoe-
™ A'B'C
Buweod: A'B'C’ cexymas naockocts, SA'B'C' — orcexa-
eMAR 9TOH IAOCKOCTEID uACTL MHMpaNBan SABC, mEpammas
SA'BC’ nogolea urpamage SABC, T. K. roNOTeTHA eCTH Hpe-
ofpasosanue noRolus, T. e. OTCEKAEMASR TACTE TMPAMEIL €0Th
OEpaMHAA, RoxobRAS AAHEOM.
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leometpa 30 24 voca

Yeeuennas nupaRuda — YACTE HHPAMMAL, 3aXTI0YeHEAA
MEKEY OCHODANTeM M CeXymiedl HIOCKOCTEIO, napantebEOH
ocuoBaEH0 (pre. 183).

. Buicoroli yeewemmoRt HpaMupil gsagerca nepmmmuy-
AAP, DPOBEACHABLH B3 MoBok TOUXH CANOrC OCHOBEHAS K IIOC-
KOCTH APYTOr0 OCHOBAHES, YCeYenHAN NHDAMAZR HASHIBAET-
CA npasuabioll, eCAH OBA NOMYWeHR CEIEHWOM LPABHIEEON
THMPANIE TAOCKOCTHI0, DApARIeanrHO OCHORAEWIO. OCHORS-
Hug npapuAEHoK yeeTeRHON MEpaMEEl — OPABAISHLIE MHO-
TOYTONBHEKH, & GOKOBRe TPake SBAAITCA paBECSeApeHEH-
MH TpanemmaMH. BrICOTI aTHX Tpauenail HAsKIBANTCH GRO-
demanu.

Hpumep

Boxozoe pepo UHPAMHAE! PasKe/eno Ha JTHDE paBENe
980TH, M Yepes TOYKHM NeJEERA OPOBENEHR INOCKOCTH, Na-
pauneapENe OCHOBAEMO. Tlnomans ocHoBaERA paBaa 320 ca?,
Haitre oromenu cegennid,
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Paxaen Il. Ocnosnwe TeOpeMY KYDCO CTEPEOMSTPHH CTOPWSA WIKOAM

Petenue:
_ Ceqenua mofo6aL: OCHOBAHMIO HHMPAMHUZN ¢ Koadprnuen-
: 1
Tamy nopobus Z’ »3- H g.mommnonoﬁmtbnrypm
HOCATCH KAK KBaJpaTH HX auHelHMX paamepos. Caemona-
TeNLHO, OTHOIICRHM: MAomagell cevennri K II0ID2AM OCHORA-

ceuenuii paBHm 820-[%]‘ = 20 cn?, 320{%]' = 80 cu?,

320-[%]. - 180 cac.

Omeaem: 20 cx?, 80 c®, 180 en®.

CummeTpua B npoctpancrae

Touxu A ¥ A, HASKBAKTCH CUMMEMPULHLMY OMHOCUMERY
80 mouxu O, echnn O — cepenwna orpesxa A4, . Touxa O Ba-
SEIBACTCA yermpon cummenpul. Touxka O cHMMeTDHYIES CAMA
cebe. Touknm A H A, BaSHBAIOTCS CUMMNEMPULHLIME OMHOCY
menbHo npAMO @, 6CR NPAMAA ¢ TPOXCAHT Yepes cepennHy
orpeskra AA, ¥ NepueHAMKYAAPHA OTPeIRY AA,. Ilpameas a
HA3IWBAETCA 0Cbl0 cunnemput. Kanaas rouna npamoli a cim-
MerpHYHA caMa cefe,

Touxs A 1A, BASLIBAIOTCH CUMMEMPUSKIMY OMKOCUMERY
HO NAOCKOCIY O, 8CAH TLIOCKOCTH O NPOXCANT Yepes cepetuuy
oTpesKa AA B DepneHAMKYASPER OTpesky AA . IlnocxocTs O
HASHBAGTCH NAOCKOCMLI0 cuMmmempuy. Kaxpaaa Touxa muoc-
ROCTH (¢ CHMMeTpHIEA cama cebe.

Toura (npaAMasn, IIOCKOCTS) HASKBALTCH YLHMPOM {OCHI0,
nACCKOCMEI0) cuMMempul Quzypu, ecay Kaxxad rouxa ¢n-
TYDbI CAMMETPRYEA OTHOCHYENBHO Hee Karoli-mabo Touxe sroft
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leomerpim 3a 24 ¥aco

Qurypu. $urypa ofnasaer nenrpansuQi (ocewol, seprams
Bolt) cuamerpueil, ecam oA MMeeT MEETP (OCH, IUIOCKOCTD)
cuMueTpun. ¥ durypu Moscer OHITL OGUE WAN HECKOMBLKO
nemrpos (ocedl, mnockocTeR) cummerpun. CymecTeyior dary-
- Phl, KoTODMe EMeNT fecKOBEYHO MHOTO BEETPOB (ocel, naoc-
xoeﬁ)mwm Taxumy PUTYDAME ABAAIOTCS BPAMAS
B naocxooTs. CymecTsyior Takaxe QUIYDEL, He HMOIONIHe HHE
NeNTPOB, HE NA0CKOcTeHR, HW ocell caxMerpuu. Hagpumep, ¥
TeTPABADA HOT NEHTPA CHMMOTDHH.

SReNeHMORU CUMMEMPUL MHO202PGHRUKA HASHBAKTCE
eRTP, OCR ¥ HAOCKOCTH CHMMETDHH,

MpasunbHMA MHOTOrPaRHMK

IIpasuxviid MEOZOZPGRRUKOM ESSHIBALTCHA BHIYKIRIR
MEOTOTPAHKEK, €GN BCe 810 IPAER SBIAI0TCH PABHAIME UPR-
PRAGEAIMA MHOFOYIONLENKAMHE, B B KAMAOH BepmIHHe CXO-
ABTCR OAMEBaEopoe yncno pefep. Bee peGpa DpasRALEOrO
MMOTOTPARHMYKA PABHI MeXRY coboit. Bre qsyrpauHnte yrasl,
- KOTODhIe CONEPMKAT ABe TPAEy ¢ obmpme pelipom, Tarme pas-
wnt Moy coboit. IpaMep DpaRAIEAOTO MHOI'ODANHAKA —
uyl, T. ®X. BCe €10 IpaAHM — DABHEI® KEAADATH, B KadAok
BepmuRe CXOXETCS TPE pelpa.

Hecwnpammuoromm rpaam
KOTODOro SBASWTEA N-YTOALHAEH 1IpH n 2 6.

Jdoxaaamezvemeo; )

Ipx xaxcaolt Bepmyne MEOTOrPAEEMEA AOMKHO GHTE He
MeR®e TPeX ILAOCKHX YINOB, HO YroA HPaBRIBROIC N-YIOJb-
EuKa Opu 12 2 6 5e MeERmze 120°, mOSTOMY £CAK CcyliecThyeT
BpAREALHLIE MBOMOTPSHEHMK, IPAHAME KOTODOrO ARISIOTCH
opaREAMELle N-YTONLENKYE UpK 2 2 8, Yo cyMMa nrockBX yT-
Z0B OpH XaXxoli BepmEEe TAKOTO MIOMOTPAHHMKA OyneT He
wegee uem 120° X 3= 360°, HO cyMMa BCeX LJOCKMX YTIOB
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Paznen Il Ocsossiie, TEOpEMM KYPCG CTEPEOMETDHIS CTAPWAA LWKOR

IpH Kaxao BepmMHe BHLITYKJION0 MECTOTPARRAKA MeHee 360°.
Ilpuxoanam Kk TPOTHBOPEIAIO, CCAOBATEILEO, TAKOTO IPaBUAL-
HOro MHOTOTDAHHHKA HE CYHIECTEYeT.

CymecTBYOT caefyomue DPABHIbERE MHEOTOIPDANHAKHA.

1. Iipasurormit mempasdp. CocTaBneH B3 4eTHIPEX PaB-
HOCTOPOHHMX TDPeYTOABFEEKOE, B Xamaofl EepiuAe TeTpasy-
pa cxonurca Tpm pebpa. CnexzoparensHo, OpE Kampoit Bep-
muHe ¢yMMAa naockax yriaos parua 180°. He uMeer nemTpa
CYMMOTDHH, HO ¥ HerC €CTh TPH OCH CHMMETPHM M HIECTb
ODAOCKOCTER cRMMeTpHH, DpHYeN KAXKIAA OPOXOAKT epes
pelp0 B cepeAuAY MPOTHBOIONOAHOrO pebpa.

2. IIpasurvrwli oxmasdp. CocTanner U3 BOCEME PABHO-
CTOPOREMX TPEYIOJLHHKOE. B xampolt sepmane cXopHTCA
werpipe pefpa. CregoBaTeAbHO, CYMMA IAOCKHX YTHOB TDH
Kaxpo# zepmuue pasaa 240°. MiMeeT DeHTD CHMMETDHE, fe-
BATH OCeii CHMMeTPHN M HeCKQIRKO OFocKocTefl CHMMeTDIN,

8. ITpasurvnuviii uxocasdp. CocrasneH H3 QBAKLOATH DaB-
HOCTOPOHEVX TPEYTOABHYKOB, B Kaxpol sepmmEe cXOANTCA
nate pefep. CregoBaTensHO, CYMMA IVIOCKAR YTAOR NPH KasK-
Roii pepivue pasaa 300°. MMeer HecKoapi0 ocelt 1 ILIOCKO-
CTeH CUMMeYDHH B OeHTD CHMMeTpHH.

4. Ry6. CocTapnen H3 DIecTH KBagpaToB. B xaxxnoil sep-
nmHe Ky0a cxogurea TpH peGpa. CnexoraTeAbno, CYMMA II0C-
KHAX YIVIOB IpH Kaxpol Bepminge pasua 270°. IleATpoM cum-
MeTPHE Kyba aBiaeTca TOMKA HepeceYeBRA €U0 JUArOHATeH,
Ky6 maMeer meBRAT: IWIOCKOCYeHR CHMMETDHHE W AeBATH oceil
CHMMeTDHH, BpHYeM BCC OCH CMMMEeTDHH HOpOXORAT Tepes
OEeETp CHMMETPHH.

5. Ilpasusvnwiii dodexasdp, CocTaBneR ms ABCHBANTIATH
TPaEMALHLX NATRYTOABHHKOB, B kamaoil BeprmmAe CXOMNT-
ca Tpu pelpa. CneZoBaTeasHo, CyMMa NIOCKEX YTJIOB IPH
Kam Aol sepmmBe papHa-324°. FMeer neHTD cnuue-rprm. He-
CKONIBKO ocell i maocKocTelt cHMMerprA.
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[eometpsa sa 24 voca

Hpamep

Haitrpt geyrpaBEEle YTt MPABANBHOIC TETPAAPA, ECHA¥
pebpo TeTpasapa PaEHo 4.

Pewenue: .

TIponesem Bs BepmuEE O veTpaszapa eicotst OA, OB, OC
rpareit u aucory OH rerpasppa (puc. 184).

0

Puc. 184

OA=0OB=0C i Ha paseficTRA BHICOT chegyeT pa-
nem-aoorpeawosHA.HB HC. A oY nepHeRAMKYASPER CTO-
POHAM TDEYTOJILEEEA B OCHOBANNH TETPASADA. SHAGHT, TOTHA
H spasercd neETpoM OXPYAKHOCTY, KOTODAA KIHCAHA B OCHO-
nmmpum.cmgmm,mwfﬂz-HCs—{—
Hyers 0. — asyrpamnstii yror npn pefpe, mpoecompm

AH af 2
rouxy A Torga cos a = AO af Romnycma
mmomnﬁmymna-’m“sz‘ Oc?amemyrpanme
VB TARNE M 00 BeNIAIAHE.

Omeem: T0°82'.




nasa 5
TENA BPALLEHNA

Liununap

Iusundpox Ha3HEBaeTCA TENO, COCTOAMEs H3 ABYX Kpy-
TOB, KOTOPBIe CORMEINAIOTCA TAPANICIFHLIM NePEHOCoM, H BeeX
OTPe3KOR, COSTHEAICINX 'TOYKHA ITHX KPyroe. Kpyrm masu-
BAIOTCHA OCHOSOHUAMNI THWINHAPS, & OTPESKA — o0pa3yIowWL-
M DWTHEEDa (IR THANEApHTeCKoif nosepxrocTr) (pHc. 185).

' L B
/ s /

Puc. 185

-EI-—--—-

Tocxoarky napanseaLEwil MEPesoe — FEMIKEHME, TO OCHO-
BAHWA NHAWHADA PARHL] ¥ JEIKAT B NAPANICABHEIX HAOCKOCTAX.
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' Teomerpwn 3a 24 ooy

Ofpasyromne THIMEAPA OAPR/LTCTLEL B PAaBHH (IO cROlicTRY
NADANNENEHOTC NepeHoca). IoBepXHOCTY MENHAADE COCTOMT
13 ocHOBAHHI K Goi0BOH DOBEPXHOCTH. BOROBAS IOBEPXHOCTE
cocromr M3 ofipasylommx. Paduycosx nuAUEAPA HABHIBAETCH
PaRyC OCHOBAHHS. Buicomoil MrnaNApa HASEIBATCS PACCTO-
ARAS MEMZY IIOCKOCTAMH €ro oCHOBaHui, T. ¢, AIAHA 06pa-
aymomeit. Ocoo GRANEAPE HASKMBASTCR NIDAMAR, TPOXORSIIAS
Yepes meRTpH ocaoBamnii. Och napamnensa ofpasyomum.

HIpsacvin xpysoewn yurundporn mazusaerca Quryph, no-
AYyYeHHAS TIDH BPANEINR OPAMOYTONLENKE BOKPYT OCK, IPO-
xopsameli wepes oAY B3 €T0 CTOPOH. Ofpasyionue nepnenyy-
KYASDHL K ILIOCKOCTAM OCHOBAHME,

PaccMoTpnM ceueRnts DEANEADA.

CeyeRye DRAMHAPA OAOCKOCTLIO, OADMLeARBON ero ocm,
ABAAETCH NPAMOYTOMLEMKOM, BE €10 CTOPOHE] -~ 00pasyolLie
EEAHHAPA, A& ABe IPYTHE — NADANAENLHEE XOPAH OCHOBA-
Hall, [IpaMoyronsANKOM ABNACTCHA OCEBOe CeweHMe, T, o. ce-
9eHNHe OENHEADE INOCKOCTHIO, TIPOXOAATdelt wepes och IM-
ARHAPA.

~  Ilpnmep
Oceroe cegenme IHIMEAPA ARIASTCA KBAKPATOM, TNOMIALEL
xroToporo paera a. Halftu nnomans ocHORAERS RAMHADA.
Pewsenue: .
Mummma,mmmpompm«/—.
CropoEa KBafpaTs PaBHA AnaMeTpy ocHosapia. Ilosromy
X va| e

Omaem: E,
4

TeopeMa: ILIOCKOCTD, ITAPALNCALIAA HAOCKOCTH OCHOBE-
HERA TEANERpPA, Repecexaer ero Go0x0BY0 HOBCPXHOCTE OO
OKDYIHOCTH, PARHOH OKPYKHOCTH OCHOBAHHS,
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Pasnen Il Ocnosime Teopesl XYPED CTEPEOMOTDHN CTOPLIGH WKORN

Hoxasameavcmeo:
IIycys P — naockocTs, NAPAANERLAASA TIOCKOCTH O OCHO-
RaEEA nuaweApa (pac. 186). -

h

Puc. 186

OHa 0OTCEKAST OT AAHHOTO MUAHEAPA TeA0, KOTOPOe SBAS-
eTcH nEAMEAPoM. Ero OCROBARHAMA CIYIKAT ABS KPYTA, OXHH
3 KOTOPLIX €CTh ceyenue, TeopeMa JOKaBaHA.

Ipusmoti, énucannoli @ yuAURTp, HARBAETCH TOPHIME,
IJIOCKOCTH OCHOBAHME KOTORO# ABAMIOTCH TIOCKOCTAMH OC-
nopamt mummsgpa, a Goxopme pebpa — ofpasyiomme ma-
xmeRpa (pnc, 187),

ITpusmoil, onucannoli 0KORO YUAUNIDA, BAALIBUETCH UPH-

Kacamezvnoli naocxocmvio ¥ BHIHEAPY HAAREBAETCS TAOC-
KOCTh, KOTODAH HPOXOXHT depes ofpasyiomryio HWIHEApPA B
1epIeHAAKYAZPEA LIOCKOCTH 0CeBOre DMANEADPA, B KOTapo#
cOxepRATCA 3va ofpasyiomas (pmc. 188),
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1 . TIPHEMA BOMCAHA B IIUAKEAD.

TECTRYTOMLEAS .

o Npasamaass . .
AY ERArORAREI0 G0KOBOM IPANY NPHAMEL B OCLI0 MHUAMEADPA.
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Paxnen I, Ociosiue T80DEMM KYPCT CTEPEOMETPHHM CTODILIBA LIKONM

Pewenue:

Cropona A, B, NpaBRALEOTO MECTHYTOALAMKA, BIHCANHO-
TO B OKPY/KHOCTS, paBRa pagmycy 0.4, (pue. 187). Cnegosa-
reanso, GoxoBre MpaHA NPU3MK ARAAKTCA KRagpaTamu. Pebpa
TPHSME DApAIENLHE OCH IUNHEADS, HOITOMY YTOA MEXIY
Auaromansio AB m ocxio mmamasgpa 0O, pasex yray AAB,.
TlockoasRy rpaHn — KBAAPATH, 10 LA AB, = 45°

Omaem: 45°.

Konyc

Konycom HasuiBaerca Tenn, COCTOSIee H3 KDYTA, TOUKH,
KOTOpadA He NPAHANIEKHUT OACCKOCTH 9TOTO KPyTd, H BCEX Or-
PeaKoB, COSAEBAIVIMUX #TY TOUKY ¢ TOYKAMHM Kpyra. Kpyr ma-
SEIBASTCR OCHOSGHUIEM KOHYCA, TOURA — SEPULHON ROHYCA, OT-
Pe3KH, COSAHEAIOMMAE BEPIINHY KOHYCA ¢ TUUKAMH OKPYAHOC-
TH OCHOBAHNSA, BA3LIBAIOTCH 00pasyiauumuy Koryca. Ilosepxmocts
KOHYCA COCTOMT M3 OCHOBAENA Kt GoKopoil NOBepXHOCTH,

Buicomoii xoHyca HasRIBaCTCH NepUeHANKYARD, TPORICH-
Bl 13 BEPIIUHK KOHYCA HA MAOCKOCTH OCHOBAHRSM.

IIpamvin xpyeoesim KoRycom HazsBaeTes durypa, noxy-
YeHHAA BPAUNCHWEM OPAMOYTONBHONO TPEYTONBHMKA BOKDYT
otn, cogepiamedt ero xarer. ¥ IPAMOIO KOHYCA OCHOBAHHO
BRICOTE] COBIIAZAET ¢ MEHTPOM OCHOBAHUA. OCbN NPAMOro
" KDYTOBOTO KOHYCA HAALIBACTCA HpAMad, KOTOPAH IPOXORHAT
yepes mMeATp OCHOBAHNSA W Beprmay Komyca (puc. 189a).

PaccMoTpAM ceveEHME KOHYCA.

CeuenMe KOHYCA MIOCKOCTBIO, KOTODAS NPOXOZAT depea
BepIIMAY XOHYCA, SBANETCA PABHOGEADEHHLIM TPEYTOALHE-
KOM, GOXOBEIE CTODOHE KOTOPOTO — ofpasyomue ROHyCa.

Eciv ceryman IWIOCKOCTS TPOXOXRT Yepes OCk KOHyCd, TO
CeYeHHe TAKNE ABASeTCH DABHOOeADEHHLIM TPOYTOXBHHKOM,
OCHOBAHHE ROTOPOro — XEAMeTD OCHOBAEES Komyca. Taxoe
cevyeHne HASLIBACTCA OCECHLM.
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leomerpua 20 24 voca

Mpumep

HafiTR BLCOTY RORYCR, €CAM ILIOMARE €70 OCEBOTO ceYe-
HEA pasRa 8 cu®, a maomauy oceosaEma paBHa 10 cM?,

Pewenue:

‘OCHOBEEHEM KOHyCa ABuseTcd KPYT, & OCEBLIM CEYOHH-
em — AABC (prc. 1890).

Puc. 129
INnomazs xpyra surgmcasercs no gopmyas S, = =R
Haidtpes papmyc ocHORAHHA RHE. ILnomaze AABC nm-

TmeRzeTes mo bopMyae § = 29, -2--;-A.O-BO-HR. Hox- -
CTABAM TONYTeHEEe sHAYeEus B GopMyxy M seipasmm H:

S R
=2 =8l% on
H= =80 ™

-

Omaeem: 8. L2 CM.
10
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Poxaen H. Ocnosisia TeODeNS XypCD CTEDEONSIDNY CTOPGH KON

Teopema: DAOCKOCTS, TAPAANENHEAS MIOCKOCTH OCHOBA-
HEA KOHYca, NepecexaeT KOBYC N0 KPyry, a G0KOByI0 mOoBep-
XHOCTh — IO OKDY/KHOCTH ¢ IERTPOM HA OCH KOEYCA.

Horasameavcmen:

IIyers ¢ — OACCKOCTH, NAPALINBHAS TNOCKOCTHE OCHO-
BARUA KOHYCA M IMepeceraromas xomye (pme. 190).

M — Toura mepecedenms ayda PM, ¢ DJIOCKOCTEI OCHO-
BaERa Komyca. Tpeyrompasxa PO M, a POM nopobaEH, T. K.
OHM OPAMOYYOARHE H AMelT ofmuit octpmit yrox P.

PO PO
OM =\—-.OM, = ——r, =r, T.&. Touka M nemur Ba oK-
PO, V' pPo?

PYKBOCTH OCHOBAR¥S KoHyca. CnegomaTennHo, orpesox PM
asnaerca ofpasyomeit KOHyCa.
Hia moxofins sTHX e NPAMOYTOABHEIX TPEYTOALHHKOB
PO

PO,
cxeayer, wro O,M, =—PE‘-OM=-—};—6Lr=q OKPYRHOCTS DA-

anyca r, ¢ nearpoM O, ABARETCA ce¥eEHeM GOKOBO# MORepX-
HOCTH KOHYCA NACCKOCTHIO O, IOITOMY KPYT, I'PREMHeH KOTO-
poro ABNAETCA PTA OKPYXKHOCTH, UpeacTaBnAeT cobolt cede-
HHe KOHYCA ILTOCKOCTRIO Ol Teopema Aoxasasa.

249



Feometpin 30 24 woca

IlrockocTs, BAPANJIENBHAS OCHOBAHMIO HOHYCA M HeDece-
KAlIOAS KOHYC, OTCEKEeT OT Hero Mempmuit Kowyc. Ocras-
WaACA TaCTh HABKIBACTCSH YCCHEHHUIM Konpycom. (JCHOBAHME
HCXORHONO KOEyCAa B KPYr, NOAyIeRHN B ceveHNA ITOTO
KOHYCA IUIOCKOCTSID, HASEHBANWTCA OCHOSQNUIMY YCEREHHOZ0
KOoHYca, & OTPEIOK, COSARHAIMEE KX NEBTPH, — Gbicomoli
YCEMeRNOZO KONYCR, OTPEIKH, BAKNIOUCHHEIR, MEXKAY OCHOBA-
HUAMUE, — 00PGIY0WUMU Yoenernozo Xonyca. Bee ofipazy-
I0IMe YCeTeHHOTO KOHYCA PDARHEL ADYT EDYTY.

. YceyesAnH KoRyC MOXeT 6KITL MOAYIEH Bpal(eHMeM I1pA-
MOyronpaoit Tpamenmn BOKPYT ¢¢ H0KOBON CTOPONEI, MepHeH-
BExyagpacd ¥ ocaoBaEmsan (pme. 181). °

IMupamxudoii, enucannoii 8 KoHYyc, HASHBAETCA MHPAMITAA,
OCHOBAHMeM KOTOPOHl ABNSePcA MBOTOYTONLHME, BITHCANHEIR
B OKDPY’KHOCTR OCHOBSHNA KOBYCA, A pepmunoit — sepmimea
xoryca. BoxoBiie pefpa nnpaMHALI, RUHCAHHOH B KOHYC, AB-
aswores obpasyruMe Kogyca (puc. 192).
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Poznen 1. Ocroare TOpeMM XyDOO CTEPROMBTOWM CTOPWOR WKOM

MIpumep

Bce 6oxoBrie pefpa nupanMuas pasas. JokasxeM, 910 OHA
BUHCAHA B HEKOTOPHIN KOHYC. ,

Pewenue:

IIyers SO — nepmeEAEKYyNAp, NPOBEJCHARIE M3 BepImM-
HH OHEPAMHEH HA HIOCKOCTH OCHOBaERA (puc. 192).

Inary Goxomrrix pebep momuo oboamavary I Bepmmmst
OCHOBAHHSA YAAJNEHE 0T TOUKK O Ha OXHO H TO e PAacCTOARME

R=1’Q’—OS’). CRefoBarensno, DMPaMAAS BIOHMCAHA B KO-
HYC, BOPIIMHOA KOTOPOro SBAMETCA BEPIIHEA HHPAMMAH, a
OCHOBAEHE — KPYT ¢ NerTpoM O n pagaycoM R.

Racamexvuoii naockocmvo k¥ KOHYCY HASHIBAETCH ILIOC-
KOCTB, KOTOPAA IPOXOART Ie€pes 00pasylomyo. Kogyca mep-
NeHAAKYAAPHEO NXOCKOCTH OCeBOTO CeUeHN Y, cofepxaeil aTy
oBpazymyIo. .~

Hupamudoli, onucannols oxoao Konycs, HABHIBACTCH MH~
paMuaa, OCHOBAHHEM KoTopo#t ssigercd MHOPOYTONLHHK,
ONHCAHHEIN 0KOJI0 OCHOBAHRA KOHYCA, 4 BepIIRHA oonna)xm
¢ sepmmnoil KoAyca (puc. 188).

251



ILnockoctrn OOKOBRIX rpaHeli ONUCAHHOR HDHpAMEAM HBE-
AAIOTCR KACATERBPHEME HNOCKOCTAMY ROHYCA.

L

Wap

Hlap — 210 TeNO, COCTORNIEE W3 BCEX TOYeK IPOCTPaH-
CTBA, KOTOPHIE HAXOZATCA HA ABHHOM DaccToauuu R or nan-
woit Touxa O (prc. 150). lagEag Touxa O BA3RIBASTCA LeHM-
Ppom miapa, a faEpEoe paccrosuue R — paduycox mapa. I'pa-
HEIa Imapa HasHBaeTca cPepoll MM MApoRoit NOREPXHOCTHIO.
Touxamn chepst seamOTCA Bee TOYRY IUAPA, KOTOPLIE PABEO-
VAAnEHH OT NEHTPa INADA HA DACCTOSEHe, DABHOE DARWYCY
mapa. Juaxempox cepri HASHBAETCH OTPE3OK, COGAMHIA-
Iomuit ABe TOUKY CHEPH B NPOXOXAMKIE Gepes ee uerrp. Ha-
aMeTp ceps HEASKHIBAETCH TAKIKG JuaMempPOM WaPa, & TeHTP
¥ paguyc mapa — yexmpom ¥ paduycox cepu. Konnmr mo-
60T0 FUAMETDA HASHBAIOTCH JUAMEMPOALRO RPOMUSONORONX-
HWMU TOYRAME IZapa. ,

Ilap Moser GuTh MONYIEH BPANICHHEM LONYKPYFa BOK-
PYr AmamMerpa, a cepa — BPAICHASM HONXYORDYAHOCTH BOK-
pyr auamerpa (puc. 194).
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Pazaen |, Ocostuie TROPaNM KYPCU CTSPEOMETPNH CTADIIAE WKGNH

Puc. 196
Cevetme wisipa
Teopema: pearoe Ccedenne MADA MIOCKOCTLI0 eCTh KPYT.
IIeHTD 9TOTO KPYra — OCHOBAHME DOPICHARKYAADA, OIYINER-
HOrC H3 HNeHTPA IIADA BA CEKYITYI0 NIOCKOCTH.
Hoxasamenvemeo:
IIycTe 0. — cexymas OAOCKocTh B O — NEeHETPp mapa
(pmc. 195).

Puc. 195

00’ — nepnerauxyaap, aposesenanit 1o nerrpa mapa O
g4 TI0CKOoCTE (. 0' — oCEOBARME 9TOr0 TepReERNKYIADA.
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Feomepa 3a 24 waca

X — npousponkHAS TOMKE IEApA, KOTOpan OPHHARIeKHT
onockocTH o. Io reopente ITadarope OXP= 007+ O'X?, [Tockons-

Ky OX ne Gomemie pemuyca R mapa, TO OXS,’(R’-OO”),
7. e. M06aR TOYKA CENEHHS MIApA ILTOCKOCTHIO O RAXOAUTCH

or eouxy O Ba paccTOAHNH, e GOALIIEM, GeM 1’il’t"'—()O”],
CIETOBATEABHO, OHA DPREANABKHT KPYTY ¢ HeETpoM O | pa-

AWYCOM 1’il‘a‘." -007%). .

OGparso: mobaa Touxa X »ToT0 KPYra ADHHANACKHT
mMapy. SHATHT, CeueHNe HIAPA IMOCKOCTHIO O ¢CTH KPYT ¢ OeR-
TpoM B TouKe /., Teopema zoxazaxa,

Huaxemparsinas nAGCKOCTL — IAOCKOCTE, KOPOPAA OPO-
XOAHT uYepes meRTp mapa. Cegenne miaps AmaMerTpanbHOl
HINOCKOCTRIO HASHBARETCH OOALWIUM KpyPoM, A cevenne cie-
Pl — Ooavuoll OXPYNHOCMBIO.

Kacameavroili naocxocmeio k utapy Ba3NBASTCHE IUIOCKOCTS,
TPOXORAMIAL Tepes TOUKY A IIAposoit IOPBEPXHOCTH R TepneH-
- AMKYASPHAs: PAAMYCY, OPOBEReHROMY B Touky A. Touxa A na-
anBaeTCA mouxoli xacanus {puc. 156).

Puc. 196




Pasgen Il Ocommie se0pEMM KYDOD CFRDEOMSTDW CTOPUISA LIKGK

TeopeMa: KacaTeNLHAN IAOCKOCT: HMEeT ¢ JITAPOM TOJNb-
KO ogHy o0y TOTKY — TOUKY KACAHNA.

Horxasamexvemeo:

IlycTs O — DROCKOCTS, KACATENRHEAR K mapy, A — Touxa
wacanus (puc. 196). IIycTe mpoussoasaas Touka X, ormrasan
wA,npwmrnnomocma.qﬂmmuyaA— mepmen-
FERYARP, & OX — naxnonsag, ro OX > O4 = R, Caenosa-
TeABEO, ToyKa X We OpHHAANCKHT DIAPY. Teupema RoxazaHa,

Tipumep .

IIIap paguyca R xacaerca Bcex CTOPOH NPAsEALHOTD TPe-
YTOaBEEXA c0 cropoEo#t 4. Hafirn paccrosEme OF IeHTDA
mapa O A0 DAOCCKOCTH TPEYTOALHAKA,

Peinenue:

TIycrs A, B, C — TOYKE KACAHNA IIADA €O CTOPOHAMHE Tpe-
yronpuuka (puc. 197).

Puc. 197

00, — nepnesaMKkynap, NpopeNeRHN He nerrrpa mapa O
K ILAOCKOCTH TpeyronsunKa. Orpeaxn OA, OB n OC nepnen-
AMKYJAPHE CTOPOHAM Tpeyroasmmka. O A, O,B, O,C nepnes-
AMKYASPHE COOTBETCTBYIOUINM CTODOMAM TDPEYTOJBHHKA MO
TeOpeMe 0 TPEX NHepNeHANKyAdpax. PacCcMOTpEM HDSMOY-
roasuste Tpeyroasmarn 00 A, O0,B, 00 C: y aux ofimuit
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[eomeTpus 30 24 voco

rarer 00,, ranorextysu OA, OB, OC pasuu xax pagmychl.

CnepoBaTensHo, TPEYrONBHAKHE DABHERI, & K3 PABEHCTEA

TPeYPOALHEMKOB C/IEAYeT PaBeHCTEO cropor O A = OB = OC.

8navuT, O, — NEHTP OKPYKEOCTH, BUACAHHON B TPEYTONLHUK.
aJ_

Pamx: OXpY:xHOCTH paBeH ——. Ilo Teopeme IImdaropa

Omeem: R=_“_}

12

TeopeMa: AMHMH IEPECHYLHIA LAYX chep ecTh OKRPYHHOCTD.,

Horazamenvemao:

Iyers O, u O, — BeAThE cdep B A — TOURa UX nepeceve-
A (puc. 198).

a

Puc. 198

IIA0CKOCTE O IPOBEAEHA UePe3 TOYKY A NepueH AKyAAP-
HO mpamoit 0,0,.

B — Touxa nepecewenns MIOCKOCTH O ¢ upamoit 0,0,. Io-
HOKASAHHOMY BHNIe ILIOCKOCTh (f Tepecexaer ofe cdepl Do
oxpyxuocTd K ¢ nerTpoM B, npoxonsamedt vepes Touxy 4. Ta-
KaM o6pasoM, oRpYXHEOCTD K MprHazxmessurr nepecereanso chep.
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Paxgan Il Ocuosmie TeopeMM KyPCa CTEREOMOTRA CTOPIISH KO

Teneps HeolXOEMMO HOKAIATE, ITO CPEPEI He HMEKT ADY-
THX TOYeRK mepecedeHua, xpome oxpyxgoct K. Hpeamono-
®uUM, wr0 ToOurka X mepecedeHHA chep He JOKAT BHA OKPyX-
Hocra K. IlpomeneM ONOCKOCTh Uepes TOYKY X H IPAMYID
0,0,. Ona mepeceder chepr MO OKPYRHOCTAM ¢ NEHTPAMH
0, 1 0,. OTH OKPYXHOCTA HEPECEKAITCA B ABYX TOUKAXK, MPH-
Hagnexamux oxpy:xaocTe K, n eme B Touxe X. Ho aBe ok-
PYXXHOCTHE He MOryT HMeTh SoJbilie ABYyX TOYEK NePecedoHnd.
Toxywan oporasopesne. CleaoBaTensHo, nepecedeyne chep
ecTh oxpymBEocTs {K). Teopema poxazana.

MuozozpanHuK BASKBAETCH BRUCOHNMM 6 WaAP, eCAl BCe
€ro BePIIAHHN JCKAT HA MOBEDPXHOCTH mapa. Muozozpannux
HASKIPACTCA ORUCANHBM OKOAO IOPpA, eCHH Bte 6T I'PaHH
RacaoTes MOopepXHOCTR mapa. IIpk >TOM INAp HASHEBACTCA
GRUCOHHUM & MHOZOZDAHKUK.

Teopema: NeATp AP, ONMCAHHOTO OKOJNO IPABKALHOR
THApAMAARL, JOXHT HA &€ OCH.

Hdoxasameavemeo:

[Ivers OA — mepHOeBRgMKYNsIp, NPOBEASHHBI M3 HEHTPA
mapa O 5a ONOCKOCTE OCHOBAHMA IHpaMHpusl (puc. 199).




leometpua 3o 24 vaca

Iyere X — DponspoauEAS PEPINVEA OCEOBAHAS IMPUMAZIEL.
To Teopeme IIndaropa AX?= OX2— 0A'= R%~ QA’. Cnepopa-
TeALHEO, AX — nocrosEro gAA AT6OE PePIIAEL] CCHOBAHAS ITH-
PaMMABI, SHAYHT, TOUKA A ARANETCH BEETPOM OXPYHKHOCTH, OIR-
cagHO oxoN0 ocHOBARMA HEpamMuArl. CleAoBaTenLHo, NEHTP
maps O nemcrr Ea ocx mEpaMuAn. TeopeMa moxasana.

Ypasrouwe chepu -

8azana OPAMOYTONLEAA CHCTEMA KOODARHAT OXy2 HA HIOC-
KOCTH. YpasHenuem nosepirocmy F HAsLIBaeYCs YpapHeHWe
¢ TePeMEEstIME X, }f, Z, €C/IN 9TOMY YDABHEEHID YAOBAETBODA-
o7 XoopumEeTH moboll Touxm, semamel na DopepxuocT F,
¥ HE¢ YROBNETBODAIT KOODAMHATH TOYeK, He JEXAIMMX Ea
srofl NOBSDXHOCTH. YDORHEHHEe HOBOPXHEOCTH ANANOTHYHO
VPABHCHMIO ANHMH,

Hmnme@empmyeanenempoxa X5 Yos 29
{peze. 200),

AZ

Puc, 200

Paccrosmme or nponssoasHoit Toukn M (x; y; z) A0 Tou-
xu Ossrmenseren: MO = [((x- %) +(y-u) +(z-2))
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Paspen Il Ocoiue TROpMM KYPC CTOPEOMETINM CTODWSR LWXOM

ecay Touna M npizannesxuT cdepe, 70 MO = R, T, 0. MO*= R®
KoopauaaTe Towxu M XOIKHEI YAOBAETROPATE YDABHCHHIO

(x-%Y +(y-p) +(z-2,) = R*. Eemzrouxa M se npumag-
aexuT chepe, TO ee XKOODPAMEATH HO YAOBACTBODHIOT IOXY-
YeRHOMY ypapHeHH0, ClleoBATeALH0, YPARECEHE cipephl PajiH-
yea R ¢ nerrpoM B rouxe O(x,; y,; 2,) B IPAMOYTOABEOHR CHCTe-

;] 2 2

me Roopaumar mueer Bug (¥ —x,) +(y-4,) +(z-3) = B

Paccsorpus B3REME( PACTIONOHEHIE Chephl B IWIOCKOCTH.

Hyers pagmyc cbbpu paser R, paccToAEue OF IERTDA
chepsl O 10 TNOCKOCTRE ¢ PAREO d. PACTOIOMHM CHCTOMY KOOD-
AREAT TEK, TT00LI MIOCKOCTh Oxy COBIANA C HAOCKOCTRIO (1,
neRTp cdhepul O pacHoJaraics] HA NONOKHTEALEOLN OonyocH,
7. . Touxa O B 910l cHCTeMe KOODAKBAT MMCET KOOPAAHATEL
(0; 0; z). CaenoraTennno, chepa BMeeT ypasaerne x2+ 32+
+ (z— d)?= R, IIocKOAEKY HAOCKOCTS O CORNALET ¢ ILIOCKO-
cTei0 Oxyy, TO e YPABHeHHE HMeeT BRAN 2 = 0.

Yrolikl peIMTE BRAATY O BAAHMHOM PACTIONOIKONME DAOCKO-
¢T® H cheprr, HeoOXOAMMO HCCAeNOBRTEH CHCTEMY YPABHEOHHIT

z=0
2+t +(e~df =R
Honcrasam 2z = O BO BTOpLE ypaBHeHNMe: X2+ y?= Ri- d.

BoaMoKHEL TPH CAYIAA,
1. Ecau d < R, 10 R* —d?> 0 x ypasreRue 2+ }2= B3 - d*

ABNACTCA YpABHENMEM OKDYHOCTH DAaiHyca r==1’(R’—d’)
¢ neuTpoM B TouKe 0. Ecax Touxa M aexnr ma oroit oxpyx-
HOGTH, TO ee ROODARHATH (X; y; 0) YAOBAETBODANT U YpasB-
HeHE® chephl 1 YpaBHeHmIO LIOCKOCTY, T. . BCE TOYKM 370l -
OKPYRHOCTH — Ob1IRe TOUKY chepH X NIOCKOCTH. SHATHT,
chepa i DROCKOCTE HEPECeXANTCH O ORDYXEOCTH, €CAM pPac-
cmmemn.uocxocm.uonempaoq:epunenme,qenpa-
MYOO‘DBPH -



leomerpus 30 24 voca

2. Eexn d = R, 10 R® — d* = 0 & ypasgeann x*+ y*« 0 yaos-
AeTropaT 3EadeENA x = 0n y = 0, 1. e. 0 (0; 0; 0) — exmn-
cTBerHan ofmas Touxa chepr » naockoern. [InockocTs sm-
Aserca RacaTensHolt x cdepe, empaocmanneo-rmcno-
CTH R0 nenTpa cepsl paruO pagMycy cdepsl.

& Ecmd>R, o B~ d’<0uypamemx’+y*-ﬂ’-d’
neymmmpmrsoopgmmmomﬁmcmm
HO, ¢hepe H IAOCKOCT Be HMEIOT oI TOYCE, eCNit PACCTOR-
HEe OF ILIOCKOCTH RO leHTDA cdepit Goxume paguyes chepst.

Teopema: mobas ZUAMETPAABHASR IIOCKOCTH INADPA SBJIA-
eTes ero INOCKOCTRID caMMerpun. LleHTp mape ABASeICH ero
OEHETPOM CHMMOTDHH. .

Hoxasamenvemeao

Ilyers o — mummummmnX—npom
Has Touxa mapa (puc. 201).

Puc, 201

TocTpor™ 104Ky X', KoTOopas cMMerpayrRa Touxe X oTHO-
CHTeNLAD TAOCKOCTH {. ILnockocTs O nepnes K yASpHa OTPES- .
ky XX m pepecexnerca ¢ EUM B eF0 cepemie (B Touxe A),
PaccMoTpHM DPAMOYTOMBENE Tpeyronsuuka 04X m OAX":
obmmdi Rater O4 1 AX = AX’. CaeposareisHo, TPEYIOJALHA-
KN PABHSI, A B3 DABGHCTRA TPEYTOILHHKOE ¢efyer DaBeH-
ereo cTopod OX = OX,
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Pasgen (. Ociosiue 160peMM KYPCD CTEDSOMSTDHM CTODWGA WKOMI

Tockonsky OX < R, 1o OX' £ R, T.e. TOUKA, KOTOpas
cHMMeTDHURS Touke X, npEEagaesxuT mapy. Ilepsoe yTBep-
MIAeRANe TeOPEME AOKAZAHO.

Hyere X" — TouKa, KOTopas CHMMeETDPHYHA Touke X OT-
HOCHTEeABHEO nenTpa mapa O. Torga OX” = 0X S R, 7. e. Tou-
xa X" npeEapaexuT mapy. Teopesa A0KA3AHA MONHOCTHIO.

Teopema: CIPABEAAMSE! CISAYIOIIHAE COOTHOIICHAS MOsKKY
SIEMEETAMME INADA ¥ EIHCAEHONO B Hero Komyca: L = 2R sin a,
P= 2RH, rae R— paguyc mapa, ! — fauaa ofpasyomeit
KoEyca, H — ero sscora, ¢ — yron Mexy obpasymonieff B
BAOCKOCTEIS OCHOBARMA. OTA OTHOIHEHKSA COPABSANMEL] ANA
snncaEHOl B MAp nEpaMuan, Goxossie pefpa xoTopoil AMe-
I0T AANEY [ H COCTABRANT ¢ NNOCKOCTHI OCHOBAHKSA YI'0X OL

Hoxasamervemso: -

TlocTpouM oceBge ceueHHME KOHYCR, BOACAHHONO B IIAP
(puc. 202),mympamoﬁemm'memmABCm
CaHHBIH B OKpyHHOCTE pismyca R.
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Jeomenpua 30 24 voco

HeaTpoM OXPYRHOCTH ABASETCH TOUKA O IepeceseEMA BH-
cotsl CK n cepeanunoro nepreaauryaapa DO k cropore CB,
upatem CK = H, 200D = ZCBK = o.. Ha Tpeyronsanxa CDO
noayyuM, 910 CD = CO sin o, 7. e [ =-2R gin o,

Ipopomxsm CK ao mepecedennd ¢ OKPYXXHOCTHIO B TOUKE
E 1 noctporM orpesox BE. Torpa moayIuM npaAMOyroasahiif
rpeyromsenk CBE, B xotopoM Karer CB = I ects cpemuee
TeoMeTpPHIecKoe MeXAY ranorenyaol CE = 2R # npoexuneit
CK =~ H xarera CB ma rmuorerysy CE, 1. e. I?= 2RH.

TeopeMa HoxesaHa.

Tiprmep

B xoRyc, opasyiomas KOTOporo HAKJIOHEHA K OCHOBAHE
0K YraoM ¢, BOMcay miap. Painyc OXPY/KHOCTH KACAHHSA
cthepst & XoRyea pasex 7. Haittu pmmay ofpasyomedt xouyca.

Peiwenue:

IlocTponM oceBoe ceteene Komyea (puc. 203).

Puc. 203

Tlonyunu pasuoGefipesnsiii Tpeyroasane ABC m Bmn-
CAHHYIO B HEro OXPYKHOCTD ¢ HeHTpoM O, rae Touka O —
TOHKA HepeceusHnA BrcoTH B rpeyrompauara ABC m Guc-
cexrpucut CO yraa ACB. Touxa E — TOUKA KACAHMA OK-
PYXRocTH ¢ ofpasyiemeidt xomyca BC. lycre KE 1 BD
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Pazpen H. Ocnostae TEOPOMM KYPCT CIEDEOMSTDIN CTODLIGA WRKOMM

KE = r, 2.KOE = q, oz:=op-si;a. W3z AODC mony-

o
gan, 1o DC=0D etg%sr?ﬁ;%. paccsorpme ABDC:

%




naea 6
OBbEMbI TES

B npocrpascTee A8 Ted BBOXUTCH NOHATHE O0LEMA aRa-
JOrAYHC TORATHIC Iutouyaxy $uryp HA WiocKoern. Temo ma-
SHIBACTCH MPOCMbIM, SCJH €[0 MOXHO pasBuTe Ha KOHEYHOe
YHCAO TPRYTOABHBIX IUpaMAJ.

Ins npocTiix ten ofbeM — 3T0 NOJCKHTEALHOE YHCHO,
KorTopoe ofnazaeTr cAeavIOIMUMYE cpolicTBaMu,

1. PapHEie Teaa HMMEIOT DABRBE OO/LEMEL

2. EcaM Teno cOCTOHT B3 HeCKOJALKHMX IIPOCTHIX Ted, TO
ero 00beM paReR cymMe 06:6MOB 3THX TEJI.

CsoiicTea 1 1 2 HAIBIBAIOTCH OCHOGHBIMU CEORCMBAMY 0T be-
Mo00. OfbeM reoMeTPHIECKAX TN BHPAXKACTCH B KyOuyecKHx
epunMnax. Ryouveckoli efunuyel HasnBaeTca ofreM Kyba,
pefpo KoTODOro PaRrHO eANHENNe AmmEn. Kyb ¢ pefpom 1oM
HA3BIBACTCH KYOUYLECKUM canmumempon K 0b6osHATACTCA M,
ARANOrTINO MOKHO ORPeNesNTs Kybuuecknit Merp (M%), Ky-
Gurgeckni gemaMerp (EM%) m T. 7.

Pasnoserurunt RASEIBAIOTCS TENA, KOTOPHIC AMEIOT OFH-
HAKOBLIe O LeMEL.

IIpaanen KapaanepH: ecjil npd HepecedeHNH JABYX Tel
000 HAOCKOCTHIO, MAPANNCILHOH HeKOTODOH 3a0aaHOH mwroc-
KOCTH, NONYYAIOTCR CEYCHHS pPaBHON NAOWIATM, TO OOLEME!
3THX TeNll DABHEL
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Paznen Il Ocnosue TeOpemil <ypca CTPSOMSTDMK CTODLLSA RIKOMM

Teopema: odpen kyba ¢ peGpoMm % pagex ls
n

Horxasameavcmeo:

PaceMoTprM Ky6, KOTOPEIE IPHRAT 84 ¢AWHMILY MaMepe-
HEA ofBemoB. Pebpo Takoro xyda pasHo eAMHALE H3MEPeHUA
oTpesroB. PazobeeMm pebpo Kyba Ba n paBHRIX wacTell, ompose-
AeM depes KAKAVIO TOIKY pasbueHRs HepneHIHKYISPHEIES
ILIOCKOCTH K atoMmy pelipy. Kyb Gyaer cocToaTs i3 n® paBERIX

Maanx Kybor ¢ pefipoM -—15- OfseM Beero xyba no ceoiiersy
n

2 paBen cyMMe 06BEMOB MaNLRIX KyG0B, T. . cyMMa 00meMOB
Mansrx KyGoB paBHA 1. O6bemEl BCex MaiwiX KyGOB paBms
nesxy cofiodt mo ceolicrey 1. CnegopaTensio, 06beM KAMAO-

ro Manore Kyfia pasex -!5 Teopema zoxazana.
n

O6bem npAMOYronbHOro NApannenenMneso

Teopema: o0'beM DPAMOYTOALHOPO IapANEICNUIEAA Pa-
BeH LPOH3IBEJSHHI0 TPEX ero HiMepermit.

Horazamervemeo:

O603HAYHKM H3MEDEHIA NMPAMOYTONEHOTO [ApAJLIeenHIe-
na P Gyxsamu a, b, ¢, & ero ofseM — Bykpoit V 1 aoKameM,
gro V= abe.

BosMomHN Apa cnyvad.

1. Hamepenusd a, b, ¢ opeacrasnmor cobolf KOHeTALIE Ae-
CATHYHEBIE Jpo6H, ¥ KOTODHIX YHCAO 3IHAKOB IOC/e SAmATOH
se npeesocxogwr n(n 2 1). B sroxn cayuae uncaa a-10%, 510,
¢ 10* apamorea neanmu. Pasofpem Kampgoe pebpo mapanne-
nennneda KA paBHBle YACTH AAWHE % Tlocronsry ofbeM
1

o (no mpenripymeit reopeme),

KXAOTO TaKoro Kyba paren
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Teomerpus 30 24 woca,

T0 of'beM BCEr'0 Hmapandexenmunefna P paBem ghe-10™ x

1 bl
X—— = gbc. H V= abe.
To™ TAK, abe.

-2, Xorst 661 opE0 M3 mamepenwit a, b, ¢ mpeacTarxaeT
coboit Geckoreunyw RecATHIERYI0 Apobr. PaceMorpam xomeyd-
Hue pecaTuqHKe Apobu a4, b, ¢,, KOTOPEIE LOAYIAIOTCH U3
gucen a, b x ¢, ecn OTHPOCHTD B KaMAOM H3 HUX Beo HAGDL
mocxne sanaroil, nawunas c(n + 1), ouesnguo, wro g Sasa’

rRe g’ =a, +%, AHANOTHIAKLE BEPABCHCTEA CUPABEUIHBEI
aasa b 1 c. Hepemuoxum 71 Bepasencrsa g bc, Sabcsa,d c,’,

TRe, b,’-sb_+1—:v, c_'-c.-i-ﬁ.—'.nomamuynmepm

CAyuae JIeRad GACTs HEPABCHCTEA npe.qcmae-r coboit ofmem V,
HpAMOYTONLHOTO Napanrenemmuiesa P ¢ uamepesmamu a,, b, ¢,,
a npasas sacTh ofben V' mpAmMoyroanEore mapasiesertme-
aa P c masepernany 4., b, ¢, Ilocxonnxy napasinenemmne)n
P cogep:xut B cebe napamrenemvnes, P, a caM coepokuTca
B napanxexeunuege P/, 10 ofsem V napainenenunena P Je-
FRET MY V,=abcunV ' =a'b'c) r.e.abesVia'b'e

BoasMem uncno n ouess GonhIoHM, TOTAA YHCIO 1—;7 By-
JIeT OYeHE MANLIN, BOSTONY uncac a b 'c ' 6yaer oaeHs Man0

X R K

OTARUATECH OT UneaR a.b c,. Chepoparensyo, aucao V ogenn

MaNO OTAHIALTCH OT THCIAA abe. SEHAYRET, HX MOXHO IPHPAB-
aaTs: V= abe. Teopema aoxasana,

Cxedemesne 1, ObpeM HPAMOYTOALHOTO HaDaJUICNEOKIe-
& paReH OPON3BOReEUI0 IICIIAAN OCHORAHHA HA BHICOTY.

Hoxazamenvemso:

TIycTs OCHOBAHHEM SBJgeTCA I'pasb ¢ pepamu a m b. Tor-
A8 MROmAaxs oCHoOBaHuA S pasHa ab, a Bacora h mapanaene-
ymens paseEa ¢. Caegoparensno, V= gbc = Sh, Caeacrene
HAOKASAHO,
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Cnedcmeue 2. OGbem mpaMoit OpEEMEL, OCHOBAHHEM KO-
TOpOo#t ABAdeTcH ODAMOYIONLHEIE TDEYrOALHHMK, PABEH Ipo-
H3BOAGHHIO INAOMARY OCHOBAHMS HA BHICOTY.

Hoxasamervcmeo:

HeoGxogumMo AOLOMHATE BDAMYIO TPEYTOABEYI) TPHEIMY ¢
ocEoBaEneM ABC (rae ZA opamoil) 20 UpAMOYTORLHOrO HA-
pannenennnena. Ilo caegeremio 1 orbeM DPAMOYIOALHOTD 18-
pannenenemesa 2S5, .-, rhe S,,, — BAOIAAL TPEYTOMLEHKA
ABC, k — pricora mpussmel. [Toxywaan ABe paBHEE DTPHA3MEL,
ORHA M3 KOTODHIX RAHHAS (APHIML DAEHLI, T. X. OHE HMEIOP
PARHEIE OCHOBAWHA M PaBHEIe 8EIcoTH). Casnoparemuo, obnem V
ZoRHOR OPHOMBI pABEH MONOBEHE olheMa Dapanyeenunena,
7. e. 8, -h. Cregcrpde XOK83AHO.

Tipumep

OfreeM OPAMOYTONBHOrO TapdAneTenAmeAsa pases 81, nxo-
mags oceoparna 27. OnEa cTopoHa ocHOBANKA B 3 pasa Gons-
me Apyroft. Haligmre paguyc chepr:, omacanno# oxono ma-
PanneNeuHIeAs.

Pewernee:

Ofnem UapaneaAenunensa paser V= gbc, oaomass ocHO-
BaEEA S = ab. CocTasEM cHeTeMy Tpex ypassenuit aaa onpe-
AeNleHHMs1 CTOPOR HapANRejenuIeRa:

abe = 81

ab =27

a=3b
Penme ory cneTeMy, UTOAYIEM, 9T0 6 =9, b= 3, ¢ = 3.
Eesn cepa oImpcaEa OKOJ0O DAPAJLIENCNAIIeAn, TO ANATO-

HaAP DApRILTeTeMOeNA ARAASTCS AHAMETDOM chephl B Kpy-
ra, OONCAHROr0 OKOMO AAroHAALHOrC cedenus. Ilo reopeme

Indaropa maxomves 2R =+Ja? +b* + ¢* = 811
Omsem: 3J11. -
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Teometpua sa 24 waco

L

Obvem npuamsl

Teopema: ofpeM mololl NDHIME papen NpPOHIBETEHHID
ILAOMIAAM e OCEQOBAHMSA BA BHICOTY.

Hano: '

<, ABCA,B,C, — Tpsyroasean mpuaMa.

Hoxaszame:

V=S,  xH,

Hoxasamezvémao: .

1. ABCDAFB,CIDln ma- AAHHYIO TPEYTOABHYIO HMPAIMY

PALTCROTHMIER TOMKA  AOCTPOEM RO DEDAINCNeIRTIONA

0 — neHTP CHMMETDRN

TAPAJLIEIGITHTIERA

2. Jlpuama ABCA B/.C, — BCXONEAZ IPHAMA CHMMETDITHA

Ilpueswy SOBCDB,C, D, armocmyensao roaxk O go-
- CTPOEBHOH COPNACHO TeODeME:
AMATOHEIM TADAAASAENNIOHA
epecexaloTea B oguol ToqKe,
o Toukol mepeceteHms ne-
AATCH NONONAM

8, Ofzex mapangenermy- T. K. CHMMOTDHA —— IepDeMeie-

nega AD, = 2ABCA'B'C’  Eme, coxpagsmomee PaCCTORHME.

Bueod:.V opramsr = S x H, 7. k. V napanmenemuesna =
=S xH,rre S _ =28, ..,aH apuwsmu cornagaer ¢ H
napanneaemme.m.

ITepeftaenM X TPOMSBOALIOMN mymsaoﬁ npname, Pasobn-
€M e¢ BA 7 TPEYTOJAbHMX UPHaM, AAH Yer0 OCHOBAHNE Pa3ohs-
" eM HA TPOYIONLHHKH, Wepes EePIINHN KOTOPHX TpOBeReM
npaMEe, DapaAaeALEne GOROBEM pelpaM.

V mexoamsni OpMaMEL =  Bee TPeYTOALHEIE MPASMEL AMe-

=8 xH+SH+SH™= 10T 0OnEy B Ty e BEHCOTY, PaB-

-(S +8,+ .. + S)H, =yw BHCOTe ACXOREOE OpRAMLL

meSS...S— f

IUIOINAKYE TPEYTONLHHKOB,
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Poxgen . Ociosnne se0pemu Kypen CTEPeONETDIM CTODIWER WKOMM

Ha KOTOpHe pasbrro ocHOBA-
HRe npusssl, H — Baicora
Hrax, obfren joGoit mpuamuy V= S x H.

Teopema: Jwbax NPMMA ¥ mPEMOYTOALHEI Oapainene-
LEneR PABEOBEINKH, €CHH PABHOBEANKN WX OCHOBANNS M
PAPHE X BEICOTEL,

Hoxazameavcmeso:

Ifyers pama Tpeyroasaes opnsea KMNK M N, (pre. 2040),
o ¥ p — maoexoeTiz ee ocmopaHnA, k= M, M, — sicora mpEanL.

Ha naocxocTn & NOCTPOHM OPSMOYronsHuIN mapagie-
menuwen ABCDA,B.C D, pe6po AA, xotoporo pamo h # nito-
maas ABCD papra nnomant KMN = S, B cewernu moxy-
qEM YpeyromeEny K'M’N’ i NpANOYTOALHMK A’B'C'D' ”. K.
onomane B M’N’ pasa onomagn KMN 1 naomaas A’B'C'Y
pasna miuomamn ABCD. Ilo npurunny Kazanrepm ofbem
OpA3ML Gyaer paseg ofheMy mapannexemunena. Teopema
AOKA3AHA.

Ipmmep

Hailtry ofbeM Barnoaaofl TPEYTOALEONR OIPHSMEI, OCHORA-
HEeM HOTOPOK CAyXHT PABHOCTODOHARI TPEYTONMLENK €O CTO-
po=moit, papHoit a, ecant Goxoroe pefpo NPH3ME: DABHO CTOPO-
He OCHOBAHMA M HARJIOBeHO X IIOCKOCTE OCHOBABKA TOX yI-
nom 60°.

Peuienue:

Tyers A K — pepnespExyasp k wiockoern ABC (prc. 2040);

a*V3
.

Torfa obbem mpuzmbt V pasen S,,.- A K, rae S,

Hocnomxy.éA,flEuBO" AK*—J—_
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Puc: 204
" 4’3 a8 _8d®
Hrax, V== 5" =%
3
Omsem: 38,
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Paygen Il Ocrodnue TEODOMUI KYPCO CIBDROMETDHN CTOMUGR WNOAN

MNpencrasnesne obvema uHTerpanom

TeopeMa: nycers NpocToe Teao T' ACMHT MeMAY TAPAT-
MeABHKIMWA ONOPHLIMH HNOCKOCTAME O ¥ B m Wx) — maoc-
KOCTh, NEIRANIAA MEXNY HUMHA B YAANCHHAS HA PACCTOAHHE
x or o (prc. 205). ITvers cenelna (Y(x) rena T nrockocTaMu
T {x) — 270 3amruyTHe ofinacTH, npuzeM G(X), 8 TaKKe HX
anomany S(x) mempepureHO 3aBACAT or X. Torxa ofmes V (T)

']
rena T Bupaxaercs dopuyxot V(T) = Is(x)liz, rae h—
o

paccrosEMe MeRIY & B P.

Hoxasamexvemaso:

IloaaTHe HenpephIBHON SABACHMOCTE ceueHRa QXx) Teaa T
MOXEO ONPeAeNNT: TAK! €CHH SHAYERRA X, B X, AOCTATOUHO
Gomska, 10 A1A A0G0H TOUKE KANKAOro M3 ABYX cedenit Q(x,)"
# @(x,) B ApyroM Bs HEX HafifeTcH HOCTATOWHO GiMsKan X
BHeii TouKa.

ITycrs V{x) — otreem Tesa T'(x), KOTODOS COCTARNACT QaCTL
rena T, Xewaman Mexmay HIOCKOCTAMH & M Wx). Cumemasn
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Jeomerpis 30 24 waca

IAOCKOCeTE: Hx) HA Ax, monyeum Teno T{x -+ Ax). Dro remo
oramqaerca or T(x) Ba cnok AT memay maockocTAMA Wx) B
*x + Ax) (pme. 2056). O6vem cnoz V(AT) pasen abcomoraoi
pesmraune npEpamenudt AT obbeMa Vix): V(AT) = A V| = [V {x +
+ Ax) — V(x). He ackmouero, uro Ax < 0, Toraa u AV < 0;
noeromy V(AT) = |A V]

Ecam Ax Maxo, 10 ceuens reax T B mpemenax XamHOrO
€JI03 MAKO OTAMMANIOTCE OT CedeBHA Q{x) npu AanwoM x, Cxe-
AOCBATENbLHO, CJI0H MANC OTAMIAETCH OT UPRMOrO MIUIMBADS ¢
ocHoBanueM ((x) ¥ Tofl xe ToMmMRHLL, T, e. BHCOTH |Ax) Ilo-
sToMy ofneM caoa byaer V(AT) = (S (x) + s)}Ax], rme s —
NANAA BEAVMHRA, DOCKONBRY Mwboe cevenme cmoa AT mano
OTIHYaeTCE 0T ceveHuA (x) ¢ mromageio S(x). H, korma Ax
CTPEMETCE K HYAD, NONPABKA § TOXE CTpeMuTCH K Bymo. Ilo-
cxomky V(AT) = |AV|. A Ax 1 AV oprGro 3RaKa, TO K3 PaBeHCTBa

\'4
AT) = (S(x) + sHAx] cuenyer, Tro AA—x-=S(x)+s.0mnanpn

AV
Ax, cTpeMAUIEMCH X HY/ID, NONYEAM: —A;- S{x), r.e. Vi{x) =

= S(x). Cireposatennso, cbnem V(x) ecre nepeoofipasuas pyHx- |

mua S (x). IIpr srom V{0) = 0, V(h)moﬁml’t!‘)meromm!‘
Hooromy V(T) = V(h)— V(0) = _[ S{x)dx, Teopena xoxasana.

V= js(x)dz OCHOBEAS q)opuym RIS BEITACACHKA 00Be-

MOB 're.u

ObveM nupamual

TeopeMa: fBe THPANHUAL DABHOBEINKH, CCAV PARHORGAA-
KN X OCHOBAHMS ¥ DABHBI HX BRICOTHL.

Horasameavemeo:

TIyeTs A8EA YeTHPEXYrOMBEAA TUpaMuas SABCD u tpey-
roasHan uapamuaa S KMN (puc. 206).
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Paapen [l Ociosmue FEOpeMM KyPCa CTODEOMETPHA CTODINNR ENORM
S 1

o

R e EY TR S p

\.*?

Pnc, 206

Hx Bricorsr pasER SO = §,0,= H H IUIOMALH OCHOBAHMI
Taxxe pasril. [Inomaxe ABCD paeHa waomazu KMN, Oc-
HOBAHHS MUPANE/ PACTIONOXMKEHEI HA ILIOCKOCTH Ol

Tlepeceuem maparuan nuockocTsio B | o ma pacerosmaan
or sepuus wupaMug SO = S,0/ = k. Obosnaunm S, — wio-
mEAL cevermsa mapamuAst SABCD. S, — nromans cewemus

S KMN. Tocx S ¥ S K
TP ST TR S H T Spw HY

0 S . _SL Tlo yeaoBmio S, = S, CTenoBaTensHO,
SAMD SKMN

S,= S,. Tlo upuanany Kaparsepn 06beMH 5THX DTHPAMMA

pasEE. Teopenma A0Ka3aHA.

Teopema: 06peM HIEPAMEAL! DABER OAHO TPETH HPOH3Be-
ZeHMSA OAoIary OCHOBAHHA HA BHICOTY.

Horxasamerscmeo: .

Cragans paccMOTPHM TDEYTOJIbHYH IHMpPaMHAY QABC ¢
obvemom V, naomaasio ocEROBARRT S 1 sricoTod /1. ITposenem
ocy Ox, OM — pwcoTa mupamuas (pue. 207).
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PaccuorpaM ceqetme A B,C, GupaMRAL! IAOCKOCTRIO, HED-
neBARKYAApHON K oty OX ¥ HAPAANEALHECR IMAOCKOCTH OCHO-
samma. Oosmnumn vepes x afenmecy TouxaE M, nepecewenss
#roit nAOCEOCTH ¢ ockw O, & gepes S{r) — mAGIaAE ceuenHa.
Bripaaum S(x) wepes S, & n x. Tpeyromsruxp A,B,C, w ABC
nogobuty. HMockomxy A,B, | AB, 70 AOAB, ~ AOAB. Crenosa-

mﬁ:“%z%.ﬂpammmmm%ﬂlﬂ
OAM raxae nopolEN (0BR MMenr oSN ocrhhul yroa ¢ Bep-
mmmoit 0). Tosrony %}s@:ﬁ=%. ABBIOIRYEO SORASH-

oM
BG _x GA _x .
mmenmam = Ca h-HM.Wmm
KH ,Olnmmcmq)@mmmm%.cm-
S(x) x S
5 (-,:).,mS(x)— "k—,'x’.
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Pawﬂ.%wmmpmmwwuupmﬂﬂmm

YIprMenrN OCBOBHYIO (DOPMYNY A8 BRMIMCIHCHHS 00be-

MoB Tet mpn & = 0, b = A. Tlomyzum:
I ts Sx*, 1

V= _!S(x)dx- !?x’dx 'F‘s"l" - 55k

Terteps paccoTPHM DPORIBOLEYI0 NHPAMIHY ¢ BHCOTOR A
o mIomamso ocEoBAHKS S, Taxyo mupaMpay MOKEO pag-
GATE H2 TPEYTOABEES nMpaMuAL ¢ ofniedt BeicoTol A, Bripa-
smm obbeM KasKmoi TpeyTOALHON MEpAMEZE N0 JoxasaHBOR
dopryne u caoxuM 91H o6Lerms. Brineced sa cxolxw obmpui

MHOMHATeNb %&,nmymsmoﬁmcyuuymmneﬁoc—
HOBAHWI TPEYTOXLHLX OHPAMME, 7. 8. ILIOINANE S OCHOBARUS

mcxoasolf mupanmger. Taxmuu ofpazoM, obbeM HCeXoRHEOR DH-

PaMERL: paped %S&Teopemmm

Caedemeue.
Obpem ¥V ycevenmoll mupaMmasi, BricoTa XKoTOpolt pamma

- b, a nromagm ocHOBaEMHE paBHM S B 8, BEMHCHZETCA N0

"y

popMyne V= -;-h{s + sl+,[s-s,).

Hoxazamexvemeo:

OfrpeM yceueRHOR MMpAMKAR DPABEE DPAZHOCTH OfLEMOB
obrrmaii mapaMuns: B orcedensoii. IIyers x — mhicora moa-
Bolk mMpaMIAL, & S -— NACMAAL ee OCHOBAENA., BricoTa BT0poit
.mwpmx—muummuomamsr

H3 moaobua nupaMas BaxXoimM X; —8+=[L]' Orciona

8 \x-h
x;—= A8 3eauur, ofrem yceweHHOR NUpaMUAR pABER
J§ - S,

V.a_l;[s WS __ o mE _ﬁ]]
3" Vs-J5 (V5-8,

Tro & 1pefoBaioch AOKASATH.
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somarps 30 24 waco

Hpamep

Haftra ofinem npasEasBoft rpeymmoi OMPDAMMAEL, ¥
Koropoit naockait yron npm sepmmte paser 90°, a paccros-
Hme MexAy GoxoBaIM peSpONM H NPOTHBONCAOKHONR cropoHoik
OCHOBARMA paEEe d.

“. Pewsenue:

Haumo, wro BS L SA m BS | SC (pnc. 208), 1.e. BS —

nepneRuEyasp K rpaps SAC m SD =d.

S

Puc. 208

1
CaegoparTeasB0, HCROMEHE obben V = -é-Sﬂ-BS. Pacemor-

pPIM rpeyromsEmE SAD: oB mpaMOyroapHRN, T, K. ZSDA =
= 80°, g0 LASD = 45°, caegorarensno, ASAD — pasmoben-
peruitk, r.e. AD = SD=du S, ~d*
ABSDmamsnpmmmuBD=2d g--d\@.
ITo reopeme IIndaropa: '
BS=VBD*-8D* =\8d*-d* =dV2.
Cnegozarenrno, V= %d’- dJ2 = %d‘ﬁ.

Omeem: -;—d‘ﬁ
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Fmﬂ.%wﬁmummmmﬁm

O6vem Konyca _

Teopema: ofbeM KoHycn pasen oxE0H TpeTu IpoMaBege-
Htd DACIIANY OCHOBAHWA HA BEICOTY.

Hoxasameavemeo:

Paccuorpum roaye ¢ oinemon V, paguycon oceopamma R
K Bucoroli h u pepmEgoR B Touxe (. Bregem ocs Ox Tax,
KAaK NOoKa3aHo Ha pucynre 209. .

OM — ochk xoryca. IIpousBoARHOE cedenne KORYCA IIOC-
KOCTEIO, NePHNeHARKYRAPEOH X ocy Ox, ABAAETCA KPYTOM C
IeETPOM B TOTKe M, mepecevueHus #TO# IAOCKOCTE € OCHKD
Ox.HympmycmmupympapenR,,annommm
pasEa S(x), rxe x — abcmmcca roury M., IlpsMoyrombukie
rpeyroatBHKE OM A n OMA mopo0EL, CAeZOBATENLEHO,

oM, R
B‘n?"'%‘ Mlockomsxy OM, =~ %, OM = 4, 70 R,=~ > x. Tlo-

cxoubky S(x) = nRf, T0 S(x) = %x’.
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Teomerpms 3 24 woco

TIpuMEHAS OCHOBHYIO GOPMYXY ANS BHYMCICHUR ofbe-
MOR HpM @ = 0, b = |, moayumm:

]
V- I“xgix"dx- %mﬂ’m Txomaxs S OCHOBAHNS KOHYCA
]

parEa RR?, nosromy V- %Sh. Teopema KOKAsaHA.
Cnredcmeue. - .
V obseN yce9eHHOTO XOHycA, BRICOTA KOTOpOro pasHa A,
a nnomany ocuobamuit pasmy S ¥ S|, BuraHCKERETCH O (OP-

1
Myne V= Eh{S + Sl+,fs-sl).
Opumep

TpPeyroNLMHK, OTPARMIeHEE MpaMbpME y = 2%, ¥y =~ 83— x
R oceio Oy, BpamiaeTca Boxpyr ocm Oy. Halirrm ofrvom Texa’

BpaIlieHAR.
Pewenue:
Tocrpouns upamste OB: y = 3% n AB: y = 3 — x (pnc. 210).
¥y
1 4
A
I
x
Prc, 210

AB u OB BMecTe ¢ 0ct30 (Jy OTDEEAYIHBAIYT TPEYPORBEMK
OAB.
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Paaaen 1|, Ocnoraue Te0pesM KYPCO CPODEOMSTDNMM CTODILIGH LUIKOMM

- B pesyabrare spamerns AOAB soxpyr oceE Oy noxyuser-
CH TeA0, COCTOoAImEe A3 ABYX KOHYCOB, ROTOphEIe MMeloT obmee
OCHOBaHME ¢ pagmycoM BC = 1.

Bricors #TEX KoHYycOoR PABHH AC = 1u OC = 2, Caenona-
TeNLEO, OYben Tenn BpaMeEAd PABER cyMMe 0/beM0B KOBRYCOB.

V,+ V= %xBC"xAC+ %xBC*xOC- %.1:3(2_%(1&%&**r
=x1*x3=m.

Omsem: ®.

Iprmep

PasuocTs Mexay obpasyromel m suacorolt Konyca passa d,
& YTOJ MeKAY EFMH papel «. Halite ofbem romyca.

Pewenue

Nycrs ABC — ocepoe cewenne Koryca; CO — BeiCOTA KO-
myca, CA x CB — ero ofpasywmme {prc. 211).

C

A —0 B
Puc. 211
Haso, uro CA—~ CO = d, ZACO = . IIyere OA = R.

HaAOQAmmmCO-RctgG.CA-%.
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L]

. R 1 o
CA-CO sinG Rctgu. mﬂl €08 (1) Rth d,

mmnacxemu'.fu'oﬁ-dctgi;.

|
¥ 3

Omeem: %ud'ctg’%ctg o

xR2Xx CO = %I:R‘xctgaa %xd’ctg’i;ctga-

Oé6vem uunmHapo

Teopema: offbeM NHAREAPA PaBeR NPOHIBeJeHHI0 HAOIIA-
JA¥ OCHOBAHMI HA BHCOTY.

Hoxasameavcmeo:

Bonmem B gaEERt oqummExap P pajuyca r ¥ BHCOTH
TPABANLEYIO R-YTONBHYIO OpusMy F,, a 8 sTy npEsMy Bun-
men pumaagap P, (puc. 212).

Pnc, 212

IIyere Vr V, — obremul iuansapos P u P, r, — pagmye
omeApa P, Iocxkonexy ofivem mpusmul F,, pames S, X b,
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Pasgen Il. Oguosiie Teopesst Kypoo STOpEOMSTDN CTAPWER WKON

rae S, — naomaxL OCHOBAHMA NPRBMK, & UUANEAD P co-
Aep:xnT npuaMy F, 3 KOTOpoH coepkHATCA HMAREAD P,
oV, <S8 Xh<V.

Ecnu ReoTPARNYEHHO YREIHIMBATL TMCAO 7T, TO DROHYC I,
IRAMEApPS P, CTPeMETCA X Damrycy r imeapa P, TTooromy ofnenm
mm.mpaP,mpm&xo&muymmppaP:ll'iﬁVa-V. Hs

nepasenmaV.<S‘xh<Vcnegye'r,t{mSnxh=V.Ho li_.nls."'

= 1r®, Taxmum ofpasom, V= ik Ilnomage R7° ocHoBAHMA IH-
AEEAPa MoskEO ofozaaguTs S, T. e, V= 8 X k. Teopema noxassna.

IIpamep

JIMATOHANY OCEBOTO CYOHMA OHARHADA NEPECEKAIOTCH O
YTAOM, PABHRIM Of, KoTophiit oGpamen ® ocHopanmw. Ofnem
nuaraApa paker V, Haillrn Bxicory mmawsapa.

Pewenue:

Ilycrs AA B B — oceroe cevenne nuamsApa (puc. 213) n
ZAOB = o. ITyers AA, =~ H.,

A 1

a.HJ‘ ‘0

A B .
Pre. 213

T o
Hocroaury £0AB = ZOBA =-(-2-—-§], T0 13 AA AB no-

T o o
AyIHM, 910 AR = H ctg [E—E]-Htgi .
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leouetps 3a 24 voca

1

: o

e
2 | xH=—2.

Crenosarensso, V=g

.fwcts’ 2
H=y__ 2
1

a
s/ 4Vetg® —
Omeem: {|—— 2

x

O6vem wapa
Teopema: ofnen mapa parryca R pasen %nﬂ‘
Hoxasamezxvemso:
.~ PaccMorpuM map pagwyca R ¢ HeETpoM B TouRe O M BY-
Gepeu ock Ox (puc. 214).

Puc. 214
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Pasgen Il. Otonnue TeopeMs KYpCO CraPEOMETDRN CTODWRH WKOM

Cevernde mapa IJIOCKOCTHI0, DEPOEHANKYIASPHON K OCH
Ox u npoxopamelt yepea Touxy M sroit ocH, aBaserca Kpy-
roM ¢ neaTpoM B Touke M. Ilycrs paauwyc Kpyra DaBeR 1, &
maomans ofosEayns S(x), rae x — aGcnueca rouxy M. Bu-
pasam S(x) wepes x¥ u R. Y3 opamMoyroasHoOro TpeyroasEHKA
OMC noxyauM r = Joc -oM? =JR® - 2.

TlocrompRy S(x) = %r, 10 S(x) = B(R%—x?), Ora dopuyna
mpmmnmﬁommomengammMmmuﬂpeAB,
. T.e, AT BCEX X, YAORJETEOPHIOMHX ycxosmw—-R £ x < R.
Ipamersa ocHOBAYIO GOPMYAY KNt BRNUCAeHES 00HeMOB IPA
a =-R, b= R, noayunm:

R
V= [®R- £)dx ~ -4;—1:8' Teopema KoKasaHa.

-R
ITaposrm cezmernmom HAZHIBACTCH YACTEL MAPA, KOTOPAS
OTCEKaeTCH OT Herv MNocKocThio (pre. 215).

A
!x

| R L TR PRIy T S

[p!

Puec. 215
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Teometpun 30 24 uaco ..

Cexyiian TIOCKOCTE (f, MPOXOAUT Yepes Touxy B n pasge-
AAeT WIAP HA XBa cerMeHTa. OcHosanuem cezMenma BASHIEA-
eTcs KpPYr, DONYUHBIMACH B ceyeHHH. Boicomamu cezmen-
moe HASHEBAWTCH AAMEN AB u BC mnamerpa AC, xoTopriil
DepHeEARKYAAPER K cexymeil mrocKocTs.

'f'eopeun: ofpeM V MApOBOFD CerMeNTA BLHITHCIAECTCH IO
1
dopmyne V= ph*(R - 3 k).

Hoxasamezvcmeo:

Heobxomamo nposectr 0ck Ox DepNeHANKYAAPHO K IUIOC-
xoetR (. ChenopaTensHo, muOmaAE S(x) CedeHMH IMAPOROTO
CerMeETa BHpaXaeTcH ¢ moMomso hoprymt S(x) = n(Rf— =¥ -
npu R~ h £ x < R, llpumenuy ocHOBHYI0 GOPMYNY IAH BH-
uypcAeRHa obreMoB OpH @ = R— A&, b ='R.

V==xn ]l {(R2— x¥)dx = =B} (R— f;-h). Teopema RoKA3AHA.
F. o]

Hpamep .

Hajitr orEOmenne 0fbeMA IMAPOBOTO CETMERTA K 00BEMY
BCErO INAPA, €CAN AYTA B 0CCBOM CEYeHMH COOTBETCTBYET HeH-
TPARBRHOMY YTAY, PABHOMY O.

Pewtenue:

IIycts AnB — mapoBoit cerment, O -— oesTp mapa, Ayra
AnB passEa ZAOB, XoTopHii pasen (1.

Ilyets R — pagmyc mapa, OC — nepmesauxyisp K ocHo-
BAHHIO CerMenTa, O, — meRTp ocHOBARUA cermenTa, O,C = H,

roraa H = R~ 00,. Hs ADO A maxomsu 00, = Rcos%. cae-

nonammo,H-R—*Reosg- -ZRsin’%.
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Fosgen Il. Ocnornuie TROpeMM KYPCO CTEDEOMSTDIN CIGDUNA (KON

Ofem MEPOROTO CEIrMEHTA PaBey V, = nH‘[R_%]-

- .4%1}‘“ .2_13. zg =t-4-.u§.‘ 4 E .
R [ 3 4] 3 81114 2+0052

OfeM 1napa paser V= -:;::II:R'

% o o
, = ™ 8int=| 2+ cos—
CnegoraTensso, v ‘ [2 cos }

Omeem: sint & 2+|:>o¢aE
4 2
IMaposwim ca0em BASHIBAGTCH YECTh IMADA, KOTOPaA 3aK-

MIOYEHS MEXAY ABYMA NADAANCALHBIMYA cenymmm TLIOCKO-
cramu (puc. 216).

cxoll

Puc. 216 '
OCcROSGHRUSNY TIAPOBOTO CIOA HASKIBAITCA KPYTH, KOTOP:e
IONYYeHH B CEYCHAN IIAPA TAPARNSALHEDME IUTOCKOCTAMM,
Boicoma mapoBoro ¢08 — 3T0 PACCTOSHRE MEIKLY ILIOC-
KOCTAMH.
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lsomepua 30 24 woca

Ofzex MAPOROrO CHO BHYHACAACTCS KAK PasHocTh ofbe-
MOB ABYX IIAPOBHX CEI'MeHTUB.

ITapoeoii cexmop — Teno, KOTopoe NOAYYEHO IpH Bpa-
IIeHEH KDPYFOBOIO CEKTOPA ¢ yrioM, Memee 90°, poxpyr upa-
Mo, KOTODAS COREPIKHT OMMHE U3 PAAHYCOR, OrpAHWIMBAIOTIUEX
xpyroBolt cexvop (pume. 217),

Puc, 217

IMlaposoft cermeHT NOMYYASTCA M3 KOHyCa M IIGPOBOTO

ObpeM mMAPOBOIO CEKTOPA BHIYHCASETCH CHOIKEHHEM IIH
BLYHTARNEM 0ReMOB COOTBETCTBYIOIIHX CETMeHTA W KOHY-
ca. Haa ofrema V mapoporo ceKTopa MOYKEQ HONYIHTDL Cle-

Aywomyw opuyiry: V= g-nﬂ‘h. rae R — paguyc mapa, h—

BHICOTA INADOBOTY CerMeHTa.

Obremst nopobHbix Ten

IIycrs zamix T m T, — mpocteie mofobHEE Te1a. 3maquT,
cymiecTeyer npeofpasosaEue NOZo0us, MPE KoTOpoM Texo T
nepefiner 5 rexo T, ¢ xoaddunmenrom nogobus x.

Teno T momamo pasbirTs Ra TPeyroALELIE UHDAMEAR A ,
Az....,A“.. Ilpn pamEOM mpeofpascBaHEd HOAOOHS MHDAMUMALL
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Poagen H. Qcrossus TRCPENM KYPOO CTEPOOMBIDHN CTODIBH WKOM

A, A, ., A nepexomar 3 mapamuas B, B,, .., B,, xoropue
cocrapamior Texo T,. Cuemosarensno, ofmem mens T, pamen
cymme obvemon mmpamug B,, B,, ., B,

Tockomexy unpaMuga A, nogobra nupamuge B, ..., ox-
pamnas A nogobea nupamuge B, T0 OTHOIIEARE AKICOT THX
NHPAMISA DABHO X, A OTHOINEEMe Unomaxed mx ocHORammi
paego x*. OTHOmeRKe 00LEMOE NEPAMNZA DABHO x*, ClIefOBa-
TensHo, orHonrenne ofnemon ren T' u T, pasmo x*

Kosdpmmerr nopolins x — 910 OTHOIDERME PACCTOSHHN
MeRAY MOGKIME ABYMH LADAMH TOTEX OpN OpeclipAIOBARER
nogolua. 3EawvT, ¥ PABRO OTHOMIEHWIO ABYX AWGEIX COOT-
BeTCTEYIOIMMX JHeHRuX passepcs Tex ' m T,

OGsemn doyx noBoCHWX MeR OMHOCAMES KaK Kybvt ux
COOMBEMCMEYOWLUX ZuKeiNuY pasaepos.



mosa 7/ .

NOWAIM -
NOBEPXHOCTEM TEN

MMpusmo

ITrowadvo noakroli nesepxrocmuy NpUsMbi BAIKIBAETCH
cyMMa mIomageif ncex rpadedt npEsME.

Ilnowadvio Goxosoit noeepxHOCMu NPUINGI HASHIBASTCH
cymMMa unomanelt ee GOKOBHIX rpaHed.

CpopMyanpyem B AOKAKEM TEODEMY.

BoxroBas IOBEPXHOCTE NpHMOM OPH3MB paRHA NPOU3Be-
HeHKIO INepHMeTDA OCHOBAHESA Ha BHICOTY HPH3MLI, T. €., Ha
AnaRy GoKoBOTO pebpa. .

- Hano:

AD, — Opamas OpH3MA.

Hoxaaam:

S, = pl, TAe p — nepuMeTp 0CHOBaBNSH, | — AMUEHA 60KO-
BOTO pelpa.

Hoxasamerscmaso:

1. I'pans AB A B, = T. X. rpass DCD,C, manyuaeress
= rpaus DCD,C, w3 rparu ABA B, B pesy/nTare

DAPANIETHHEOTO Depesoca Ba AD

2. T'pans AA DD, =
= rpaax BB CC, AHANOPHIHO

8. Bee GOKORLIC TPRHA o onpefeNeHEK) Dpamol
npamModt opuamer DpHOMEL

UPAMOYTOIMBHAKR
238



Pazgen il. OcrosHuia TRODMM KYPTO CTOPBOMBIPNH CTODUNR BIOM

4.8, = 2AB + AD)x H T. ®. OCHOBAWRA 9THX HPAMO-
YIONEEHKOB SBASIOTCA CTODO-
HAMH MEOFOYFONBAMKA, JIeiKa-
IIETO B OCHOBAHHE NPUSMEL
. H = |, T. e. BHICOTA panHA ATH-
. ) ne Goxosoro pebpa
Buweod: S, = pl, 1. k. p = 2(AB + AD).
Ilnomane momHolk NOBEPXHOCTH HPHSME S MOXHO BH-
pasETs Yepes RAOMAKL 60K0BOS noBepxHOCTH S, W ILIOMANL
ocHORamma S_: S =S, + 25 .

Ipmmep

B paxnmomsoil mpuaMe TDOBeAGHO CEYeHHE, OEPUeHAMKY-
aapHoe GoxoprM pefipaM ¥ nmepecexalomee sce Goxopsle pef-
pa. Haftre DOXKOBY® HOBEPXHOCTS, €CIR NEepUMeTD CedeHRH

PaABeH 4@, a GoxoBEle pebpa pasHW M.
Peutenue:

HnocxocTs AAHHOrO cedeHHs paziEBaeT OpHaMy HA ABe

qaceT (pue. 218).
AN

Puc. 218

ITpsvemm x onuoll B3 HUX DAPANNEILHLIA NOPEHOC, KOTO-
prrii copmernaeT OCHOBAHHS HMpUsME. IIpn srom opeolipasoBatmM
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leomarpun 30 24 vaca

norysaTcH OpsaMas NPHSMA, OCHOBAHENEeM KOTODOMN ABIAeTcA
cegeRne HcxofHEok NpraMul, a Goxobule pefpa passm! m. Go-
KOBAR NOBEPXHOCTS NOAYYenaoit HpusMil pabia Goxosol mo-
pepxsHocTa mexopeol nprans. CaegoparensEo, BoroBas NO-
BepPXHOCTE ACKOREOR IpmaMul PABHA am.

Omeem: am.

Mupamupa

ITxowadeio noanol nOGEPLROCMY NUPGMUTH HAIKIRALTCS
cymMMa mnomane Bcex rpaRelt MEpAMUMALL.

aowadvio Goxoeoti nosepxrocmu nupamudvi BA3HBaET-
cA e¢ymma nnomagelt GoRoBLIx rpaRed HRPAMHAR.

Copapegmasa hopuyan:

S =S, tS,_.

Cdopuynupyen B Joxamenm reopemy o Goxorolt mopepx-
HoeTA mEpappArEol nupammpsi. Boxopas DOBEPXHOCTH Hpa-
BUALRON NUPAMAAE PARHS NPOMSBEJEENIO NONYIepHMETPA
OCHOBAHRAA Ha anodemy.

Hano:

[pasansHAR A-yrodLHAA THPAMHAA, CTOPOEA OCHOBAHNA d,
1 — anodema.

Hoxazame:

S, = pi/2,

rae P — moayoepaMerp.

Hoxazamexvcmao:

1.sﬁw-%uxsx, sa-%m

rae AB=aq, SK = |

2. .éw— laln 7. ¥, SoxoEEIX TDAHEH ¥ #-YTOND-
2 HOX MHpPAMBHN, 7 TpaHel



Paspen Il Ocxosums re0peMM KYPCa CHEDROMBTDIN CTOPILGH WKONM

3.Sm=§pl, T.HE.an=p

Teopema AOKAIEEHA.

IIpmmep

Haiitn GOROBYIO TOBEPXHOCTS TPABHIBHON Tpeyroabuol
OAPAMEALL, €CAH IACCKH Yroa IpH ee nepmrube papen 80°,
8 TLMONMIARD OCHOBAHES DABHA S .

Pewernue

Ifyers a smasercs croponoil ocHoBaEns. IlocKouBRY OC-
HOBAHHMEM IMDAMMAK! SRASeTCH NPABHALHEN, TDPeYTOILEHUE,

1, = S
S = —a8, ta= .
TOO, . 4afmpamaa %—

Hnomsﬁomonoﬁnonepxmnpunasu-%a-%m
{pmc. 219).

E

Puc. 219
}
Ho ED = DC = -2-a.
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WOXYIHTCH UPAMAA DNPASMA, OCHOBAHAENM KoTopoll ABdaerca
cedeEMe MCXOXRON npEsMEs, a Goxopse peGpa pasEK m. Go-
KOBES NOBEPXHOCTh DMoNy9Iersoft NpuaNs pasaa 6oxosoi no-
PepXIocTE MCXORHOR npuamul. CrefoBaTensHo, Goronas no-
EEDPXEOCTH meXoAHoN npuasMEl paBRa am.

Omeem: am.

Flwpamupo

ITrowadvo noaxoti nogepxrocmu nupamudve HABLIBAETCS
cyMma nnomanell Becex rpagell TAPAMHALL.

Haowadewo Ooroeoli nosepxuocmu nupamudvs BasIBaeT-
ca cymua nacmenell Ooroessx rpagedf THPAMMALL.

Cuopasegnusa dopmyna:

S, . =S, 18,

Chopuyrmpyen % poxames Teopemy o Gorosoll mosepx-
BOCTE npasmangofi mmpamumu. Bokopag 1OBepXROCTE Iipa-
BIUILEO BUPAMEASH DABHA OPOMZBeRCHHI0 HONYHIEPHMerpa
OCHOBARHA Ha anodemy,

Hano: -

Hpazanaaa n-yroasaas HEpaNmAga, CTOPOEA OCHOBAHAS 4,
1 — sodema,

Hoxasamy:

8, = PU/2,

rxe P — nonymepuMerp.

Hoxaszamenwemao:

1. b“m-%uxsx, SA-_;.ah

rTaeAB=a, SK =}

2 Sm-."‘_aln T. K. GOXOBRIX rpagedt ¥ n-yroim.-
2 Hol TEpaMBEAL, A Trpawel
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Paxpen R, Ocnosnse TRODEMM KYPCO TTEPEOMETDU CTADIGH BIXOM

3.Sm==%pl. T.K.GR =D
TeopeMa AoKazaHs.

Ypumep

Haitra Goxopyo IOBEpPXHOCTE Hpasmisnoill Tpeyroasgof
LAPEMUAE, eCTH MACCKHA yron opH ¢e BepuInHe pasex 90°,
& IWIOMAAE OCHOBRRMA paBHA & .

Pewuenue .

IlyeTs @ ABAfieTCA CTOPOHOHE ocHOBAHMSA. IIOCKOARKY OC-
HOBAHMEM NRPANMMAB! ABAACTCA OPABAILHELIA TDEYIOALHAR,

1, Y
oS, 4a\r3',supaama.a -{E_

Ilnomany Goxonoft nopepxuocTn passa §, = %a -38-ED
(puc. 219).

E

Puc. 219
1
Ho ED = DC = Ea.
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2
Cnegoparensno, S, = %—- % % = SJ3.

Omesem: SJ§.

- Ipnnep
Anodena npaspasHoil MecTRYTOALEON NTHPAMUAR DABHA
a, aeyrpagEndl yron opu ocaopapmn pavex 60°, Hadrrn mon-
HYI0 DOBEPXHOCTS ITHPAMMARL.
Pewtenue:

ITo yexosmo £LSKO = 60° (puc. 220), o O = -;-SK- %h.

OcHoBAHMeM NEPAMBAL SBNACTCH NPAREALELE IMeCTHYIONDL-
HWK, crezoBaTeArHo, LKOD = 30°n KD = —;-OD.

Pue, 220

TIo Teopene Ilnparopa OK*= OD*~ KD*= 4KD*— K D!~

= 3KD?, ‘reKD=-’-’?-[— DE = ZKD-&
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Paznen II. Ocuosue Teopemtl KYPCT CIapaOMSTPIM CTODUIRR WKONL

1. 1 1
. Cneaoparemsuo, S _ = — - V3= 12 =
- 6DE? /3 W, 8, 3DE x

xh = h‘Jﬁ.
S,..=8,. +8, =853
Omeem: -;-31;%/5.

ITrouadvio GoK0eoll NOBEPHOCIE YoexeRnol nupanudv
HASLIBACTCA CyMMa niomagel ﬁpnonux rpanelt DEpAMBAEL.

Teopema: naomags GOKOBOH HOBEPXEOCTH MPABHABLHOMN
yCcedeHHOH NHpAMHNN paBHA npon?nenem TONYCYMMEI Ie-
PHMETPOP OCHOEAHHE HA anodemy.

loxazamexvcmeo; .

Boxorne rpaHH yeodeHEHON OHpAMMAEL ABNAIOTCA Tpane-
DEAMY ¢ ONHAM ¥ TEM e BeDXHAM OCHOBAHWEM &, HHMCHIM
oceoBaHEeM b ® BricoToll {amodemoit) L Ilnomazne ogmoli rpa-

HH PABHA %(a + b)l. Boxopan ﬁonepxnoc'm, T. €, CYMMA ILIO-

mamﬂnoexrpaaei,pam%(an+bn)l,men—~nac:xoaep-

IDHHE YT0/1 OCHOBAHASN NMPAMHUAL, gn ®H bn — nepaMeTpr ocC-
xonam%nnpam.'l‘eopeuagm.

Unnungp

Paccmorpun maxnaap (puc. 185). Paspexces ero Goko-
BY10 NOBEPXEOCTS ko ofpasyomieit AA, ¥ passepreM TAK, 9T0-
6m1 Bee obpasylolilHe AeKATH B OgEOi maockocTH O {pre. 221).

Tlonywsm B MIOCKOCTH O mpAMoyroabEREK AAA ‘A", Cro-
poEEI AA, u A’A’ IPAMOYTOALHHUKA SBAAKTCE KPAXMEA paspe-
sa Goropoii mopepxHOCTH o ofpasywmedt AA, naarHApa.
HMoxyuennrit TpAMOYroNbERY HASKEBAETCA passepmioll Oo-
xo080it noseprrocmu yuauripa. AA" — paspeprTRa OKPYXREOC-
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Ai A’

Al onuna oxpywenocmu

Puc. 221

TH OCHORAHWS IWIHNAPA, AA, — BLICOTA MUAMHADPS. Cneno—
BaTeALHO, A4’ = 2xr, AA = h

ITaomaaeio GoROBOH IOBEPXHOCTH HMAHMEAPA ABNSETCH
HACIAAEL PASEePTEHR GOKOBON HOBEPXHOCTH.

IInomans mpsmsoyronbaara AA A ‘A’ pasaa A4, X AA"=2nrh,
CAeIOBATEALHO, BAOmMAZs (OKOBOH mOBEPXHOCTH HMHAMHADA
S,,. = 2Rrh, rae h — BHCOTA WIREAPA, I — PagAYC NRAKEADA.

IMaomazs GoKOBOH MOREDXROCTA MIAMERDA PABHA NPOMIBe-
" ZEHI0 AR OKPYIKHOCTH OCHOBAHWSA HA BHICOTY IHARApA.

ITaowadvid noanoit nosepxrROCMU YUAUROPG HAZKEBAECTCH
CYyMMa nromanel ABYX ero ocEoBaEwit u GokoBoi moEepXHO-
cra. Iliomage ocHOBAHKA papHa 7rs. CaepoBaTensHo, S =
= 2nr{k + ).

Hpumep

JBse BePIIHEL DABHOCTOPOHHErO TPEYFOXLHWKA CO CTO-
poHOE a4 FeaT Ha OKPYXHOCTH BeDXHer0 OCHOBAHMA ITH-
JMEAPA, A& TPeThA BEPIIHHA JIQKHMT Ha OKPYRKHOCTH HILKHRE-
ro ocHosannd. IINOCKOCTE TPEYrOoARHHKA COCTaBARET ¢ 06-
pasywomed maavwsapa yroa o. Haitrn Goxosywo nonepxabm
IHIAEADA.
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Paagen |l Ocrostuie Teopens KYpoa CTBPEOMSTRHN CTODISA LIKONW

Peuwtenue:

Han nuauapp, AC = AB = BC = &, npuseM AB npusagie-
JKUT BepXHeNY OCHOBAHHIO AAMBEAPA, C — OKPYIKHOCTH HMM-
nero ocHEOBAENA MuaMEapa. Ilnockoers ABC cocrasaser ¢ CD
yrox o (puc. 222).

“Puc. 222

TIyers €Q L AB; Torns 1o TeopeMe © Tpex NePOeHAHKYAR-
pax DC L AB. CnegoBaTensuo, mnockocts ABC nepnesgaiy-
aapua nmnockocry CDQ, v. K. AB 1 CDQ. TIpozenews DX i CDQ;
DK nexur r naockocern CDQ m rouxa K newnr sa CQ,
7. 8. ZDCK = o. B rpeyroasanre CDQ nueem DC = CQ cos @,

QD-OQaina,cnenonamm,DC-%aJEeosa;QD-

_%aﬁﬁnmnmR—mmsmma,r.e.
OD = OA = OB = R. PaccMOTPEM TPeyTONLHAK AOQ: 0Q =

2 2
aJﬂ‘-%—, v.e.R = R’-%- QD -%a«ﬁsin o. Pemus

R a(3sin® a+1)
DOAYIeHEHO? YpArReHHe, Halifem _—4J§sin 5
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_zna[SBinTa+l)

S
oo asin o

-%aﬁwsa= %m’(&dn’a-l- ctgo

Omeem: :}m’(s sinfa + 1) cig o -

Komyc
PaccuorpunM Komyc. Ero 60KOByw NOReDXHOCTE TAXKE

MORCHO PA3PESATH o OXEOR M3 ofpaayiomux.
Pazeepmxoil Soxosoli noseprrocmi KoHyct ABAAETCH

KDYTOBOY CEKTOD, IMpHMeM ZIMHA XYTH CEKTODA PABHA JAMMHE

OKDY/KHOCTE OCHOBAHMS, & PARYYC CBKTODA PaBeH obpasyomed
xomyca (puc. 223},

C
P

A
P, 223

TInomamro GOKOBON HOBEPXHEOCTH KORYCA SBASETCH ILNO-
magxep paseepTKH OOKOBOH ITOBEpPXHOCTH. .

1
IInomans KpyToBOre CeKTOPA PABHES mﬂ’&, T/e &t — rpa-

KycHaM Mepa Ayru cexropa. Cnezosarensso, S, = %um
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Pangen fl. OcorHuie TEOPEMM KYDC CTEDBOMSTIN CTOPILISH LIKONH

Hocxonexy zmaaa ayru AC PaBHA AANHE OKDYXHOCTH
OCHOBAHNSA KOHYCA, T. €, PABHA 217, TO 2Xr =~ ;:—61:1&, caeRo-

360r

BATEALHO, 1 = . IloacraBum TONYYeHROE BRIDAXKEHHE B

dopuMyay mromamn Goxonoit mopepxmOCTH KOHYyca: S, = nrl

Iaowady Goxoeolt nOSEpXHOCIU KORYCH PUéHa nPouase-
deruxw obpasyroujelt QG NOAOBUHY GAUHB OKDYNCHOCTILL.,

ITrowadvio ROXHOU NOBEPXHOCMU KOKYCG HASHBARTCA
cymma nnomanet ocnopaans u Goxopolt mosepxuocTH. IIno-
maze NOXHOCH mMoBepXBOCTH S, BHMECARETCH MO GopMyNe:
S = ar( +r)

Hadipem maomiane S, GoxoBofi HOBEDXHOCTH YCEUEHHOTO
KOHYCA,

IIyceTe P — BepmEEA KOHYCA, M3 KOTOPOTO MOJIYIEH yce-
gemHN XoHYC, A4, — ofpasyromas yceweHHOro Kouyca, Ox
O, — uenTpx ocHOBaRMit (pac. 224).




rmﬂpmmilmﬁ

S, = &rl = nr X PA — nr,x PA;= ©r(PA, + AA,) - nr,x PA,.

Hockoneky AA, = 1, 10 S, = &rl + n{r— r)PA,

PaccMorpam upAMoyroapase Tpeyroassurn PO A, m POA:
oEm DoRO6HEL, T. K. HMewT oluquit ocrpuit yron P. Copasey-

g mocne.mymmeeeomommri-—.Bupaa:mP
PA+l r
nomranmaq:opnynynmmamﬁomsoﬁnonemmnno-
ayanm, wro S =~ x(r + r )l
Hnomamﬁomoﬁnompxmnywmommmm
=28 upoEsBefeano ofpasywmeit HA NOAYCYMMY LARH OKDYAR-
HOCTell ocHOBaHWE.

Ipumep

Illap pamuyca r BOMCAH B YCEUeHBHIA Komyc ¢ ofipasy-
wmeill, parnoil I, Haltri obrem g G0x0BYI0 IOREPXROCTS Yoe-
YeHEOTO KOHYCA.

Pewenue:

ITpoBepeM DNOCKOCTE Yepes BHCOTY KoEyca. CeueHHeM
GOyAer pasmobegpeREmas Tpanenmsd, OUNCAREAA OROAO KDyra
paxaycs r (pme. 225).

X
A E
Puc, 225

DOycrs r, # r, — PARYYCH OCHOBARMIE YCETCRHOrO KOHYCA,
Tornz AE = 2r,, BC = 2r,. Tlockonsky ABCE — omucammnit
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Paanen H. Ocosiie T00paMM KYPOU CTEDEOMETDHM CTOPIISR LEXORM

ZeTMPeXYroNLHHK, TO clipaBemaneoe BC + AE = AB + CE,
T. . 2r+ 2r,= 2, caegomarensuo, S, = ri’.

0GpeM ycedeHHOro KOHYCA V= le((r+r2)’ r,;r,), rae
H =2r,r,+ ry=1, r,r,= r*, 7. K. B IPAMOYTOJEEOM TPEYTONLHN-
ke OCE cnpepeanupo papecrso OR*= CK - KE (ZCOE ~ 90°,

7. K. OC n OF — GucoeXTpHCH YIIOB TPANCDVMH M, CIEKOBA-
renEo, ZOCE + ZCEO = 90°).

CHenoBATSALEOD, ¥ = gwﬂ’— .
Omeem: g-m'(l’—~ r; ri

IIpmsep

B KOHYC, '0CEBEIM CeYeHEEM ROTOPOTO SBINCTCH HPAMOY-
TronsENH PTPEYTOALEEK, BINMCAH DHMARHAD, HMMHEe OCHOBAHRE
KOTOPOro JIGXHT B ILIOCKOCTH OCHOBAHESA KoEyca, OrHomenve
ﬁmommmpxnomﬂmmﬁmmpam4ﬁ.Hai~
TH YI0oj MeXAY [UIOCKOCTHEE) OCHOBAHHA KOHYCA R ODAMOR,
npoxopsmel depes IMeETP BePXHETD OCHOBAHWA IHMIHEADA A
IPONSBOALHYIC TOUKY OKPY/RHOCTH OCHOBAHWA KOHYCA.

Pewenue: - -

' IocrpowM ocesoe cewenne Qurypsl. Ilyers SDC — ocesoe
cedenme KoEyca, SD m SC — ofpasywmme KoEyca, ZDCS -~
= 90°, SO, — BHCOTA KOHYCd, O, B O, — ReHTPH OCHOBa-
HMI BIHCAHHOTO B KORYC DMJAREADA, S, .° Mm-4J_
(puc. 226).

Hceromzdt yrox o — sro yroa mexay DO, B ocHOBaHueM
romyca. IIyers O,D = R; Toraa SD = RJ_SO =R, 8
= RRt 2.

IIycrs papwyc ocHOBAREAA NWIHPADA PABGH F, BHICOTA
0,0,—h;msuw-mnommmxﬁ'ﬁ=4\/§-2m,
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Ly v
A B
D " N\C
.0 [} B
Puc, 226

f

T.e. R®=8rk. HoSO,= h + r = R, T.o.r = R — h. Tlogcra-
BHM NOAYUCHHOR BHPAKeHRe B paseacTso B2 = 8rh, r. e. Rt=
= 8Rh - 8h% Pasaemmm oble uacTH TMOAYICHEOTO YDABHERHSR

ua h*: (%J.-8£+8-0.nomommy 'E“‘.“Edrw:' otg o,

Toctg’c — 8ciga+ 8~ 0cne.monamm,ctga-4:l:2s/_
:pea#arcetg(4=t2«r) .
Omeem: arcctg (4 = 22).

Mnowaas cdepw

PaccMoTpuM cthepy ¢ pagaycoM R, meETPOM B TO4Re O H
OORCAEHEIN OKOA0 Hee MHOTOTDAHHHK, ¥ KOQTOPOro n rpa-
meit. [Iposynepyex rpanu ¥ oSosuauuM S, naomans i- rpa-
BR{1<i<n)

Coeimaaa meETp cdepsl CO BCEMH BeDIIMHAMU MHOTO-
TpAEHHAKA, HOAYUASM R.aupaMup ¢ obmell sepmuno#t O, oc-
HOBAHMAME KOTOPHY SBIAWTCA TPANNK MHEOIOrpAHHARA, BEI-
cOTAMH — paxpycH cthepii, KOTOpHe TPOBefeRN B TOYRN
KacaEEg chepi B rpaneit MmEororpasauxa, Ofnem - nupa-
MMILI PABOH: .
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Paspen Il. Ocomuie Teopesil KYPCa CTOPEOMETPHA CTOPILBH LIKOM

1 1

~SR=—P
3t 3

re P, — BXOmAaAs NOBEPXHOCTH MHOTOIPAHEMKA,
3V
CaexosarensHo, P,—wﬁ'-. )
Ecns Beol'DANKICHEO YBeJITTHBATH It TAK, TTO6E EARGONE-

mmk pasMep KAXAOH rDAHA MHOTODAHHNMKA CTPEMHICH XK
nymo. Tipx srom ofsem V, onncansoro muororpamemka Gy-

AET CTPeMUTHCA K ofbeMy mapa, T.e.V - %uﬂ’. Tocroab-
Ky 8 = lim P,, 10 S = 4&R%
Hy=jue

1Ipamep

Han map, ForcagEul B TPEYTONBHYIO HUDAMUAY, Bee peb-
pa xoropoit paBEN 4. Hafite nnomans DoRepXE0CTE mMADA.

Peutenue:

S = 4nRt, ‘

Heobxoaumo mafita pamuyc R mapa. YocrponM ceuenue
nnocxoc-l"ml.wpeamorynnpmmnmo@eny(pm. 221N.

E
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B nonyyeEHOM ceveHWM PAagMyC KPYTa paBeH paguycy
mapa. Hockoarky Boe pebpa IMpaRMHAN DABHH g, To ED =

u-;fas/ﬁn oD -26J§. Paccmorpum AEQD: 1o Teopeme Ilnda-

1
ropa SO = Jsp? -op’ ==-§an, SO, = SO - R. Paccmor-
paM ASKO,. Tlo reopeme Ilndaropa O,K*= SO *~ SK?r. e.

R*=(SO- Ry - -;-a’. CHeROBATENEHO, R-—zj-g.

S = 4xRt =~ %m’.

Omaem: %m’.
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