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Nnasa I

KpaTkuii cnpaBoYHHK O reOMEeTPpHH

§ 1. [aannamerpns

1.1, NMapanseannsie npamute

1.1.1. Cpo#icTBa H NPHIHAKYH NapaAfebHbX NPAMBIX

1. Akcwoma napannesbHbIX. Hepes JaHHYIO TOYKY MOKHO NPOBECTH He
Gonee oHof NpAMON, Aapae/IbHON NAHHOM.

2. Ecas gpe nipAimMble NapafiefbHH ofHOE U TOM sKe npsAMoli, To OHH napan-
JEeABHE MeXTy coboll.

3. lpe upaMue, nepneRAHKYAApHEe OAHOR H TOA ke mpaMofi, mapai-
JIeNbHBL.

4. Ecnn gpe mapannenbHEe NPAMEE Nepeceds TpeThel, 10 06pa3oBaHHke
IIpH 3TOM: BHYTPCHHNE HAKPeCT AKALIME YTAL PABHEL; COOTBOTCTRERHLIC YIVIK
PABHL; BHYTPEHHHE OJHOCTOPOHHHUE YNkl B CyMMe cocTasasoT 180°.

5. Ecym mpu nepecevennH ABYX TIPAMBIX Tpetbell o0pasyioTcd pabBhue
BHYTpPeHHHE HAKDECT fieXKallljté YIAb, TO MPAMEle Napanenbiel.

6. Ecsn npu nepeceyerHH ABYX NPAMBIX TpeTHEd 06pasyioTes pasHbIE €O~
OTBETCTBERHI YTVIb, TO NPAMLIE NAPAIEABHE.

7. Ecai1 npH nepece{eHlH ABYX NPAMBIX TpeThell cyMma Buyrpenunx OfIHO-
CTOPOHHUX YIVIOB paBHa 180°, To npsAMbie NapaineNbHu,

1.1.2, Teopema ®aneca. Ecnn na omuofi cTopoRe YIia 0THOXHTL pan-
Hhle OTPe3KH H uepe3 RX KOHLb NPOBECTH Napalae/bHbie NPAMEE, NepeceKa-
Io[Ke BTOPYIO CTOPOHY YTA4, TO Ha BTOPOH CTOpOHE YIVIA OT/IOKATCA TaKkKe
paBHble OTPe3KH.
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1.1.3. Teopema o NponopUMOHANBHEX OTPe3kax. [lapanaenvane
HpAMele, MepeceKaioiide CTOPOHL YINIa, BLCEKAOT HA KHX MPONOPLHOHANE-
Hble OTPe3KH.

1.2, Tpeyroasuug

1.2.1. [pH3HAXH paBeHCTEBA TPLYTOJLHHKOB

1. Ecan Ase CTOPOHE! H YIoJ MEXAY HAMH OIHOMO TPEYTOJILHAKA COOTBET~
CTREHHO PABHBI IBYM CTOPOHAM H YIVIY MeXKTy HHMH JPYTOTc TPEYTONbHHKA, TO
TPEYTOMLHHKH PABHRL _

2. Ecsti cTopona H fiBa NPRASKALIHX K HeH YIJIa 05HOIO TPEYIONbHAKA CO-
OTBETCTBEHHO PABHEL CTOPOHE H ABYM HPHACIKAILEM K Hefl yIVIaM APYTOTO Tpe-
YTOIbHHKA, TO TPEYTOIbHHKH PaBHM,

3. Ecau Tpa CTOPOHE! OZHOTO TPEYTOALHYKA COOTBETCTBEHHG PABHAI TPEM
CTOPOHAM APYTOI'C TPEYTONLHHKA, TO TPEYTOALHHKH PABHN.

1.2.2. TIpu3HakH paBeHCTBA NPAMOYIONLALIX TPEYTOALHHKOB
1. Tlo asym xaretan. '

2. Ilo xarety n rHnoTeHy3e.

3. T1o runotestyae u ocTpomy yray.

4. T1o XaTery u 0CTPOMY YIAY.

1.2.3. Teopema o cymMMe YII0B TPEYTOJALHHKE H CAEACTBHA H3 Hed

1. CyMMa BHYTpeHHHX Y7108 TpeyToAbHHKA paBHa 180°,

2. Bremnuh yros TpeyrofbHUKa paBeR CyMMe ABYX BHYTPCHHHX He CMEX-
HHIX ¢ HHM YT10B,

3. Cymma BHYTpEHHHX YTA0B BHITYKIOTO n-YTONbHHKA paBHa 180°(r — 2).

4. CyMMa BHeIIHHX YIJIOB 12-YTOALRHKa pasHa 360°.

5. ¥rabt ¢o B3adAMHO MepHeHAHKYAAPHEIMHE CTOPOHAME DABHEK, eC/H OHU
06a ocTphle HAH 0fa Tymhe,

6. Yroa meiay GHCCOKTPHCAMH CMEXHBIX YII0B paneH 90°,

7. BHCCEKTPHCH BHYTPEHHHX OAHOCTOPOHHHX YIVIOB NPH NapasuielibHbix
HPSAMEIX H CeKylleR NepreH HKYASPHE.

1.24. OchoBuble cBOACTBA H NPH3HAKH pasHobeapentnoro
TpeyroaLHHKa

1. ¥ram: npy 0CHOBAHUHK PaBHOGEAPEHHONO TPEYTOAbHHKA PABHLL,

2. Ecan apa yria TpeyroJakHHKA PaBHH, TO OF paBHOSepeHHKA,

3. B pasroGeapeHHOM TPEYroMbHHKe MeJHaHa, GHCCeKTPHCA M BHICOTA,
MpoBeJieHHLE K OCHOBAHHKIO, COBNAJAIOT.
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4. Ecme rpeymhbumce coBnanmaer mofas Napa OTPLIKOB H3 TPOHKA: Me-
AHaHa, GHCCEKTPHCA, BHICOTA, TO OH ABAAETCA paBHOOeIDeHHEIM,

1.2.6. HepaBeHcTBO TPEYrONBHNKA W CAEACTBHA U3 HEro

1. CyMma apyx cTOpOH TPeyroAbHEKA GoMbLIe €r¢ TPeThefl CTOPOHHL

2. CymMma 3BeHbEB IoMaHo# GOJIBILE OTPe3Ka, COSAHHSIOIEr0 HAYAN) ep-
BOIO 3BeHA C KOHLIOM NOCAEIHErO.

3. IpoTHB GoJbIero yriia TPEYTrOJbHHKA JIEKHT GOMbLIIAA CTOPOHA.

4. [TpoTre GoJbIel CTOPORB TPEYTOMBHHKA JCKHT GOALLIKA yTon,

5. [unoTedysa npAMOYTOALHOIO TPEYTOJABHHKA GOJBILE KATETA,

6. Ecnd 13 oo/ TOUKH NpobeeHsl K NpaModl nepreHEnKyNAp H HAKIoH-
HLI€, TO

1) neprieaanKyIAp KOpoYe HAKIOHHLIX,

2) 6oapiedi HAKAOHHON COOTBETCTBYET 60JbLIasA POEKLMA H HaoG0POT.

1.2.6, Cpeannn nnnHA TpeyroAbiuKa. OTpesoK, CORIHHAILIANR ce-
pelyBEH ABYX CTOPOH TPeYTOJIbHHUKA, HASLIBAETCH CpeAfel AuHHel 'rpeyzwlh-
HHKA.

Teopema o cpeaned auunR TpeyroabHAKa. CpeaHas NHHUA TPEYTOIL-
HHKA Napa/IebHA CTOPOHE TPEYTONBHHKA H paBHa ee NIOJIOBHHE.

1.2.7. Teopempl 0 MeIHAHAX TPEYIrONBHHEKA

1. MennaHu TPeYTONLHKKA NIEPECEKAIOTCA B OHOM TOUKE H HENATCHA €10 B
OTHOUIEHHHN 2 : 1, CUHTASA OT BePLUHHEL

2. Ecnu Menpana TpeyrodbHKEKA paBHa NOAOBYHE cmporm K KOTOpO¥i oHa
NPOBENEHA, TO TPEYTONBHKK NPAMOYTONbHBIA.

3. Mempana RPAMOYTONBHOIO TPEYTOJBHHKA, NPOBENCHHAA H3 BEPUIHHE!
MpAMOro yra, paBHa NOJOBHHE [HITOTEHYSHI.

1.2.8, CroiicTBo cepeauHHLIX NEPNECHIHKYAAPOB K CTOPOHAM Tpe=-
yroabHuka, CepeHHHbIE TEPIEHARKYAAPH K CTOPOHAM TPEYTONBHAKA [Te-
peceKaloTea B OfHOR TouKe, KOTOPAA ABIAETCA LIEHTPOM OKPYIKHOCTH, ONH-
CaHHOf OKO/IO TPEYTOJABHHKA.

1.2.9. Teopema o BbiCOTAX TPeyroAbHKKA. [lpsMble, conepatpie
BBICOTH TPEYroJAbHHKA, TePeCeKaiOTCH B OMHOT TOKe.

1.2.10. Teopema o GuccexTpucax Tpeyroasnnka. BrccekTpuch Tpe-
YTOJLHHKA NepecerawTcs B ofHOA TouKe, KOTOpas ABJSETCA LIEHTPOM ORPYIK-
HOCTH, BITHCAHHON B TPEYTOJILHHK.
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1.2.11, CsaoiictBo GHcceRTpuch TpeyToabHHKA. Duccextpuca Tpe-

YTONLHHKA ReJHT €T0 CTOPOHY Ha OTPesKH, MPONOPUHOHAJNbHEIE OBYM APYTHM
CTOpOHAM,

1.2.12. [Ipn3uaxn nopoGuA TPEYTOALHHKOB

1. Ecam ppa yraa opHoro TPEyroNLHUKA COOTRETCTBEHHO PABHL! IPYM Yr-
JIAM JPYTOTD, TO TPEYTOALHAKH MOROGHEL,

2. Ecay ase cTOpPOHBL OMHOTO TPEYTONLHHKA COOTBETCTREHHO NPONOPIHO-
HANBHK IBYM CTOPOHAM APYTOTO, 4 YIVIh, 3aK/0YeHHEIC MEXTY STHMH CTOpO-~
HAMH, PABHEL, TO TPEYTONLHHKH TOA0CHH.

3. EcJi TpH CTOPORK! OIHOTO TPEYTONMLHUKA COOTBETCTBEHHO RPONOPLEHO-
HAJILHE TPEM CTOPOHAM APYTOr0, TO TPEYTONABHHKH NOJOGHEL,

1.2.13. Msowagn nonoGHLIX TPEYTOALHHKOD

1. OtRonierue nAomaell NONOGHKX TPEYTONLHHKOE PABHO KBAXPATY KO-
stpduumenta nogobua.

2. Ecau aBa TpeyTOMbHHKA HMEIOT PaBHAIE YIB!, TO HX ILIOIMARH OTROCATCH
KAK [IPOM3BEAECHHS CTOPOH, 3aK/IIOMAIOIMX STH YTJIBL,

1.2.14. B npaMOyrodLHOM TPeYrofibHBKe

1. Karer npsamMoyroasHoro TpeyrofbHuKa papeH NIPOH3BEAeHHIO FRIIOTERY-
3bi HA CHHYC MPOTHBONEKAUIETO KU HA KOCHHYC IPKALKAIErO K STOMY Karery
OCTPOro yFaa.

2. KareT nmpsaMOoyTO/IEHOMO TPEYTOIBHHKA PaBeH APYTOMY KATETY, YMHOMKeH-
HOMY Ha T@HTEHC NPOTHBOJIEKALIEND WAH H2 KOTAHTEHC NPHACIKALIErG-K 3TOMY
KaTeTy OCTPOTG YT,

3. Karer npsMoyrofiHOTO TPEYTONRLHHKE, ne)xakm{ﬁ npotne yraa e 30°, pa-
BeH NOACBHHE TRNOTEHY3H,

4. EcJM Katet NpAMOYTroJLHOTO TPEYTOJNbHUKA paBeH MOJICBHHE THIOTERY-
8k, TO YTOJ, NPOTHBOJEKALIHA 3TOMY KaTery, papel 30°,

5 R= g;r = ﬂ% = p — ¢, e @, b — KareTH, a ¢ — runoTenysa
IPAMOYTOALHONO TPRYTOJIBHHKE; r H K — paguycsl BIHCAHHON H OMHCAHHOK
OKPYKHOCTH COOTBETCTREHHO,

1.2.15. Teopema luparopa ¥ Teopema, obparnas Teopeme TIniha-~
ropa

1. Ksagpar runoTeHysnl NPSIMOYTOSLHONO TPEYro/IbHHKA paBeH CyMMe
KBAPATOB KaTeToB,

2. Ecai kpafpar CTOPOHH TPEYTOJbHHKA paBeH CyMMe KBaAparoB IBYX
IPYTHX €70 CTOPOH, TO TPEYTOJBHHK — NPAMOYTOJAbHBIA,
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1.2.16. Cpenuse nponopuHoHanbHule B NPAMOYTOALHOM TPEYTOAL=
HHKe, Bricora npAMOYrOABHOTO TPeYTOJALHAKA, NPOBRAEHHAR K3 BePIIHHE
TIPAIMOTO YTJ1a, €CTh CPeliHee MPONOPUHORANLHOE IPOSKLHA KATeT0B Ha THIO-
TeHY3Y, 3 KaKIHHA KaTeT €cTh CpeiHee MPOMOPEHOHAABHOE THIIOTEHY3H H CBO-
eft IPOEKIMH HA THIIOTEHYSY.

1.2.17. MeTtpHyecKkne COOTHOUWIECHHA B TPEYTONLHHKE

1. Teopema xocunycos. KsagpaT cTopoHB TPEYTOAbHHKA paBeH cyMMe
KBaJIpATOB ABYX APYTUX CTOPOH 6e3 YABOGHHOro NMPOH3BeAECHHS 3THX CTOPOH
Ha KOCHHYC YIVia MEKAY HHMH,

2, Caencrsre H3 TeopeMul KocHHycoB. Cymma xpagpaToB AHaroHanefi
mapajaeacrpaMMa paBHa CyMMe KBaJAPATOB BCEX €70 CTOpOH.

3. ®opmyaa aan MepnaHsl Tpeyrosbuusa. Ecan m — meanana tpe-

YTOALHAKZ, IPOBEACHHAN K CTOPOHE ¢, TO M = %\/Zai o0 — &L, rneadb—

OCTaJbHBIE CTOPOHK TPEYTOILHHKA,

4, Teopema cHHycoB. CTOPOHH TPEYTOJbHHKA nponopunouam:uu CHHY~
¢aM NPOTHBOJICKAIMX YT/IOB.

5, O606mEnnan TeopeMa cHHycoB. OTHOIICHHE CTOPOHH! Tpeymm:uuxa
K CHHYCY NPOTHBOJICKATIEIO YIJIa pasHo mnerpy OKPYKHOCTH, OTUCAHHOA
OKOJIC TPEyroJIbHAKA.

1.2.18. dopmyinl nACARA TPEYTOILHAKE

1. [Tnowmans TPeyroJLHHKA paBHa ROJIOBHHE IPOASBEAeHHA OCHOBAHHA Ha
BRICOTY.

2. TThowans TpeyroALHHKA PABHA TIOJIOBHHE NPOH3BEACHHSA ABYX €ro ¢To-
POH HA CHHYC YIV1a MEXKTY HAMH.

3. Tsomanp TPeyroAbHMKA paBHa MPOH3BENEHHIO €N NOAYNePHEMETPa HA
pamMyc BITHCAHHOA OKPYIKHOCTH.

4. [Tnowans TpeYrofsHEKA papHa BPOK3BEACHHIC TPEX ero CTOPOH, Aefén-
HOMY Ha yueTBepERHMA PagHyC ONHCAHHON OKPYKHOCTH.

5. dopuyna lepona: S = /p(p — a)(p — b)(p — ¢), rae p — nomynepu-
MeTp; 0, b, ¢ — CTOPOHE TPeyTOJILHEKA. '

1.2.19. neMenTi paBHOCTOPOHHEro Tpeyronbsuaka. Ilyems A, S,
r, R — BHcOTa, IA0IDANL, PATHYCH BIHCaHAON A OMHCAHHOA OKpYXHOCTER
PAaBHOCTOPORHAEIO TPEYTOJILHHRS ¢O CTOpoHO#H a. Torza

_av3, _av3 ,_av3 _da'V3
] h_2”r—6’R“3'3_4°
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1.3. YernpéExyrommnnx

'1.3.1. Tapaasenorpamm. TlapaanesorpaMMoM HasHBAETCH YeTHIPEX-
YIONLHHK, NPOTHRONONONKHKE CTOPOHLS XOTOPOIO MONAPHO NAPa/NeNbHAL.

CaoficTBa M NPH3HAKH NAPAARENOrPAMME,

L, Inaronanb pasGHBaeT Napa/uie/iorpaMM Ha JBa PABHKIX TPEYTOALHHKA,

2. TpoTrBONOAOKHblE CTOPOHH NTApa/fieNorPaMMa NONAPHO PABHEL.

3. TIpoTHRONORONKKLIE YT NTAPAAEA0TPAMMA NIONAPHO PABHH.

4, Inaronany NapajuieIorpaMMa NEPECEKAIOTes M AEMATCH TOUKOA nepe-
COyeHHY NIONONAM,

5, Ecin nporHBononoKukie CTOPOHS YeTHPEXYTOALHEKA MONAPHO PABHHL,
TO STOT YeTHPEXYTOJbHHK — NapaiIeJoTpaMM.

6. Ecnu 18e npoTHROMCIOXKHEIE CTOPOHK YeTHPEXYTOABLHHKA PABHE H Na-
panieNbHE, TO 3TOT YeTHPEXYTONLHIK — NAPAJNESOrpamMM.

7. Ecan gparoRadd 9eTRIPEXYTONBRUKE HEeRATCH TOYKGH NepeceucHNs no-
NOJIAM, TO STOT HEeTHPEXYTOMBHHK — NAPALIENOrPaMM,

1.3.2, Csaoficrso cepenustn cropon vernipéxyroabnuika. Cepejmiint
CTOpOH MOGOTO YETHIPEXYTONLHHKA SB/MIOTCH BePIIMHAMH NapaifeorpaMma,
IWIOWAAL KOTOPOro paBHa NOJAOBHHE IIOMAAH YeTHPEXYTOALHHKA.

1.3.3. [Ipamoyroapuux. TIpsMOYroAbHAKCM HASHBAETCA MApPAANENO-
TPaMM C NIPAMBIM YIVIOM, '

CrofCTBA H NPH3BAKK NPAMOYTOALHHKA,

1. HnaroHanM NpAMOYTOJAbHHKA PABHEI,

2. Ecimt guaronand NapaaieforpaMMa papae, T0 3T0T NapaanenorpaMM —
NIPSAMOYTOABHEK.

1.3.4. Ksaapar. KpagpatoM HasHBaeTCs IPAMOYTOMBEHK, BCE CTOPOHEL
KOTOPOTO PaBHH.

1.3.5. Pom6. PomGoM HasBaeTcs YeTHPEXYTONBHHK, BCE CTOPOHE! KO-
TOPOTO PaBHLL

CpoficTea H npH3RaEH pomba.

1. luaronans pom6Ga nepneHAHKYASPHE,

2. Mnaronamu pomba JAeNAT ero YAkl I0NCJaM.

3. Ecay praroany napajinesiorpaMMa nepreHaHKyAApHsL, TO 3TOT apadi-
JenorpaMM. — poM6.

4, Ecap anarosans napaaneforpaMMa AeNfT ero Ykl NOToNaM, T0 10T
napanaenorpaMM — poM6.
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1.3.6. Tpanenus. Tpaneumell HaINBaeTCA YETHPEXYTONBLHHK, ¥ KO-
TOPOTO TOJLKO IBe MPOTHBOMOJIONKHEIE CTOPOHK (OCHOBAHHSA) MapajfiekHH,
Cpenpeft /uuuedi Tpanenun Ha3LBACTCR OTPE3OK, COCAHHAICIIHA CepeHHH
HEMApPA/LIEALHEX CTOPOH (6OKOBHX CTOPOH).

1. Teopema o cpennelt auHuH Tpanenuy. Cpefuas JHHAR TPAMeLHH Na-
PalIeNbHA OCHOBAHHSM H PABHA HX HOMYCYMME.

2. Otpe3sok, COSIUHAIOIAA CepeaAHL THATORAEH TPANeLHH, PABEH MOy~

' PA3HOCTH OCHOBAHHF,

1.3.7. 3ameuareanHoe cBoiicTBo Tpameuns. Touka mepeceyeHus
JMaroHanael TpaneuHH, ToYKa fepecededds NPONO/DKEeHHA G0KOBLIX CTOPOH H
cepefHHbl OCHOEZHHEA JIEXAT Ha OAHON npaAMoil,

1.3.8. PasnobGeapennan tpaneuns. Tpaneuys RaswiBaercs paBHoGes-
peHnof, ecni ee GOKORLIE CTOPOHH PaBHHL.

CeoficTBa 1 mpusHakH paBHoGeapenHo# Tpanennn.

1. Yriei npa ocHOBaHAH paBHOGEAPEHHON TPaNelHA PaBHb.

2. Mnarosami pasHoGepeHHOR TpanelH paBHEL.

3. EcJiH yras NpH 0CHOBAHKH TPanenKH PaBHH, TO OHA paBHOGeIpeHHAn.

4. Ecam iparoHasH TpaneuH paBHE, TO CHA paBHoGeApeHHAs.

5. Mpoexupa Gokopoft CTOPOHH paBHOSEAPEHHON TPaneEH Ha OCHOBARAE
PaBHa IOJIyPa3HOCTH OCHOBAHHA, a POEKIHA AHANOHAMH — NOMYCYMMe OCHO-
BaHH#,

1.3.9. dopmyan DIOBAAM YETHPEXYTOALHHKA

1. Thiomage napainesorpaMma papHA NPOH3BEACHHIO OCHOBAHHSA HA BhI-
COTY.

2. [Tnomaak napaanenorpaMMa paBHa NpoH3BeNeHHIO €10 COCeHHX CTO-
DOH Ha CHHYC YTJIa MY HHMH.

3. Ilnoiazb MPAMOYTOABHHKA PABHA NPOH3BEIEHHIO JBYX €r0 COCEIHHX
CTOpOH.

4. Tlnowane pomGa papHa MOJNOBHHE [IPOHIBENCHHA €ro AuaroHasef,

5. [Tnowajs Tpaneuss papHa MPOM3BERCHHI MOJYCYMMEl OCHOBAHME Ha
BHICOTY.

6. Inomanp gerbpEXyroaLHHKA paEHA MOJIOBHAE NPOH3BENCHHUS €10 AAa~
roKaJiell Ha CHHYC YT MEXKIy HUMH,

7. dopmyna [epona fnis YeTRIPEXYTONEHHKA, OKOJO KOTOPONO MOMKHO OTH-
caTh OKPYXHOCTE: § = +/(p — a)(p — b)(p — c}(p —~ d), rue a, b, ¢, d — cr0-
POHBI 3TOTO YeTHPEXYTOJNBLHUKA, P — TIOAYTIEPHMETD, 2 S — MMoman.
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1.3.10. TMonoGusie Gurype

1. OTHOLIEHHE COOTBETCTBYIOMIHX NHHEAHEIX 3MEMEHTOB nofoGHEIX PUTYP
papHO KOSQPHLHEHTY nopoGus.

2. OrHoMeHKe TomARel NofoGHbX dUryp paBHO KBAAPATY KoadhulkeH-
Ta noRoGUA.

1.4. MpasnabHLIA MHOTOYFOAbLHHK.
TTycTb ay — CTOPOHA NPABHABHOTO N-YTOJLHAKA, A Tr, H Ry, — pamsycu
BnucaHHof B onEcaHioR okpyHocTedt. Toraa:

an=2Rﬂ-ain——-lio°; an =218 18:0 “Tas rn=R,.-cos——1?°.

1.5. Oxpyxnocts.

OKpYKHOCTBIO BA3HBAETCH F€OMETPHIECKOE MECTO TOUEK MMOCKOCTH, YiA-
HeHHbIX 0T JAHHOR TOUKH, HASBBAEMOH LIeHTPOM OKPYIKHOCTH, Ha OIHO K TO we
NOMIOMHTENBHOE PACCTOSHHEE.

1.5.1. OcuoBHBI¢ CBOACTBA OKPYXKHOCTH

1. JluameTp, NepneHaHKYIAPHBEA XOpAe, ACTHT XOpAY H CTATHBAEMHIE €10
IYTH TIOTONAM,

2. Npamerp, npoxonﬂmuﬁ' yepe3 cepelMHy XOpAH, He apasoLeiics Ha-
METPOM, TIEpIeRRHKyAAper STOH XOpAe.

3. CepeuHHLIT NePreHAUKYAP K XOPAe NPOXOAHT uepes LeHTP OKPYKHO-
CTH.
4. Papueie XOP/bl YAANCHH] OT LIEHTPA OKPY?KHOCTH Ha PABHDIE paccTOSAHHA.
5. Xopapl OKpY/KHOCTH, YAa/i€HHbIe OT LEHTPa Ha paBHble PACCTORHEA,
PABHEL :

6. OKpYKEOCTb CHMMETPHUHA OTHOCHTEILHO JMOGON0 CBOCTO IHAMeTPa.

7. Iy™H OKpYWHOCTH, 3aKAiOUCHHbIE MEKIY napajuleibHHME XOpAaMA,
paBHEL

8. M3 ByX X0pA 60/iblLe Ta, KOTOpast Mefee ylaneHa ot [eHTpa.

9. [inaMeTp ecTh HaHGONBILAA XOPAA OKPY?KHOCTH.

1.5.2. 3ameuaTeAbHble CBOKCTBA OKPYKHOCTH

1. TeoMeTpHUECKOe MECTO ToueK M, H3 KOTOPHIX 0TPE3OK AB Bupes nog
npsmuiM yriom (ZAM B = 90°), eCTb OKPYKHOCTb C IHAMETPOM AB Gea To-
yek Au B. _

9, TeoMeTpHuecKoe MecTo Touek M, #3 KOTOPHX 0Tpesok AB eBuaeH non
ocTpuiM yraioM (LAM B < 90° ), eCTh BHELIHOCTH KPYTa ¢ IHAMETPOM AB Ges
Touek npamoft AB. '



16 Kpartkail ciparowing 1o reoMerpan

3. TeoMerpuueckoe MecTo Toyek M, H3 KOTOPHX OTpe3oK AB BHAEH MOX
TYOHM yTa0M (ZAMB > 90°), ecTb BHYTPeHHOCTE KPYyra ¢ qHaMerpom AB
Ges ToyeK otpeska AB.

4. TeomeTpHuecKoe MECTO TOUEK, H3 KOTOPHIX JANHHI OTPE3OK BHAEH MOA
JNAaHHBIM YTVIOM, €CTh [Be AYTH PABHEIX OKpYyHHOCTel (6e3 KOHIOB 3THX OyT).

1.5.3. Kacateabnas K oxpyxuoctu. [Ipsamas, Huesouias ¢ okpyxuo-
CTBIO GIHHCTBEHHYI0 00UIYIO TOUKY, Ha3HIBAETCH KACATENLHOM K OKPY/KHOCTH.

1. KacareabHas nepImeHAHKYAAPHA pafHyCy, NPOBEIEHHOMY B TOYKY Kaca-
HHS, \ .
2. Ecoa npaMas a, npoxozsiitas Yepes TOUKY Ha OKPYMKHOCTH, HepreHan-
KYAAPHA pagHycy, IPORSAEHHOMY B 9TY TOUKY, TO NMPAMAas @ — KacaTedbHad K
OKPYHHOCTH. )

3. Ecan npsaMule, NPOXOASIIHE Yepes TOUKY M, Kacalorcs OKpYKHOCTH B
Touxax Au B, 7o MA = MB u ZAMO = £BMO, rie 109ka O — UeHTp
OKPYXHOCTH,

4. Lientp oxpyKROCTH, BIHCAHHON B YTOJI, JIEXHT Ha GHCCEKTPHCE 5TOTO

yTaa.

1.5.4. Kacaiommnecn oxpymnocti. [oBOpAT, UTO ABe OKPYIKHOCTH Ka-
CaloTest, €CHH OHA HMElOT eARHCTBEHHYI0 0OLIYIC TOUKY (TOUKY KaCAHHS ).

1. Touka KacaHHs ABYX OKDYIKHOCTEN MEKHT HA HX JHHHH LIEHTPOB.

2. OxpyxHOCTH pagHycoB r H R ¢ uenrpam Oy ¥ O KacaoTes BHEHIHEM
06pa3oM Torfia H TOJLKO TOTAE, KorAa B + r = 0103,

3. OxpyxcHoctd pasHycos r ¥ R (r < R) ¢ nenrpaMu O; H O, KacaioTcst
BHYTPEHHHM 06GpasoM TOLAA H TOALKO ToTda, Koria R — r = 010,.

4. OxpyxHocTH ¢ tenTpamMH Oy H Oy KacaloTca BHEIHUM 06pa3oM B ToY-
&e K. HexkoTopas npsMan KacaeTcs 3THX OKPYKHOCTEH B PASMHYHEX TOYKAX A
H B r nepecekaerca ¢ ofiefi KacaTesibHoM, npoxoasiuesi yepes Touxy K, B
touke C. Torma ZAK B = 90° u ZO1COy = 90°.

5. OTpesok o6iedf BHeIIHEH KacaTeNLHON K ABYM KACAIOLIMMCS OKPYKHO-
CTAM PaJHycOoB r H I paseH oTpesxy 00uiel BHYTpeHHeH KacaTeAbHOM, 3aKmo-
uEHHOMY MeXTy o6IHMH Bremnumy, OGa 9TH 0TpesKa paBHb 2v/Eir.

1.5.5. ¥ram, cBA3ZHHEIE C OKPYIKHOCTBIO

1. Besunna AyrH OKpPYXHOCTH PaBHA BEJIHYYHE EHTPAJLHOTO YIJIa, Ha
Heé ONHpAIoLIErocs.

2. BrivcasHbifi Yol paBeH NONOBHHE YIIOBOH BEIHUMHRL TyTH, B2 KOTOPYIO
OH OnHpaercA. .

-3. Brucarnnie yf’.nbz, OMUPAOIIAECS Ha OJHY H TY XKe RYTY, PABHLL
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3. TeoMerpuueckoe MecTo ToYeK M, H3 KOTOPHX OTpe3oK AB BHAEH Mox
TYnHM yraoM (ZAMB > 90°), ecTb BHYTPeHHOCTH KPyra ¢ nqHaMerpoM AB
Ges ToyeK otpeska AB.

4, [eomeTpHuecKoe MECTO TOUEK, H3 KOTOPHIX JAHHHIN OTPE3OK BHIEH MON
JNAaHHBIM YIVIOM, €CTh OB XYTH DABHEIX OKpYHHOCTel (6e3 KOHIOB 3THX OYT).

1.5.3. Kacateabnas K okpyxuoctu. Ilpsamas, Hueiowias ¢ okpyKuo-
CTBIO GAHHCTBEHHYIO QOIIYI0 TOUKY, HA3HIRAETCH KacaTeAbHOM K OKPYIKHOCTH.

1. KacareabHas nepmeHAHKYAADHA pafiHycy, RPOBEIEHHOMY B TOUKY Kaca-
HH3L, , .
2. Eco npraMas a, NpoXoAflIias Yepes TOIKY Ha OKPYMKHOCTH, mepreHay-
KyJADHA PAOpycCy, MPOBEIEHHOMY B 9TY TOYKY, TO NPAMas @ — KacaTellbHas K
OKPYHHOCTH. )

3. Ecan npsaMule, TPOXOASIIHE Yepea TOUKY M, Kacalorcs OKpyKHOCTH B
TouKax Au B, 7o MA = MB a ZAMO = /BMO, rge 104ka O — UeHTp
OKpYKHOCTH,

4. Llentp OKpYXAOCTH, BIHCAHHON B YTOJI, JIEXHT Ha GHCCEKTPHCE 3TOTO
yraa. :

1.5.4. Kacaomueca oxpymuoctu. [0BOpAT, 4TO ABE OKPYKHOCTH Ka-
CaloOTCH, €CJH OHA EMEIOT SARHCTBEHHYIO OGLIYIO TOYKY (TOUKY KaCAHHSA).

1. Touka KacaHHs ABYX OKDYIKHOCTEM IEKHT HA HX JHHHH LIEHTPOB.

2. OxpyxHocTd pagHycoB r U R ¢ uenrpamu Oy ¥ Oy KacaoTes BHEIUHHM
06pa3oM Tora H TOMLKO TOTAa, KorAa R + r = 010;.

3. OxpyxHoctd paanycos v # R (r < R) ¢ uentpaMu Oy ¥ O, KacaoTcst
BHYTPEHHHM 06Gpa3oM TOTAA M TONLKO Torda, Koriia R — r = 04 0,.

4. OKpyHOCTH ¢ leHTpaMH Oy H Oy KacaloTcA BHEIHUM 06pasoM B ToY-
Ke K. Hexkotopas npamMas KacaeTcsl 3THX OKPYKHOCTEH B PA3MHYHBIX TOYKAX 4
H B 1 nepecekaercs ¢ ofuefi KacaTesibHoM, npoxoanuesi wepea Touxy K, B
touke C. Torma ZAKB = 90° u LO1C Oy = 90°.

5. Orpesok obimest BHeLIHe KacaTeAbHOM K IBYM KACAIGIUMMCS OKPYHKHO-
CTAM PaJHycOB r H I paseH oTpesky o0uieh BHYTpeRHeH KACATEALHOMN, 32K0-
uEHHOMY MeXTy o6iHMH Bremnumy, OGa 9TH 0TpesKa paBbl 2v/Hr.

1.6.5. ¥ram, cBA3AHHEIE C OKPYIKHOCTBIO

1. Besmunna AyrH OKpPYXHOCTH PaBHA BEJIFYYMHE [EHTPAJNLHONO YIJIa, Ha
Heé ONHpAIoLIerocs.

2. BrivcasHbifi yroJt paBeH NONOBHHE YIIOBOH BEIHIMHRL IyTH, HA KOTOPYIO
OH ONHpaeTcA.

3. Brucarnnie yﬁm, OTHpAIOIIAECS Ha OfHY H Ty XXe AYTY, PABHEL.
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1.8. Ocrosuue dopmyan
Hanee S — nuomaap ¢urypH, P — nepumerp, p — NoMyRepHMETp.

Yeprexu Q6oanaqerus DopMys

a, b, c— cTopoHR; 25
Tpeyroanymux A, B, C — nporaso- m=_b_
A b NesKallHe MM YL, .
ha, Bs, he = Bicom, | s = 5v/26% + 2c% -
OPOBERCHHLIE K COOT-
BeTCTBYIOWIHM CTOPO- n,=_i_ a(p = b)
¢ HaM; a+¢
o, Np, N ™ Grc- iy = y/ac— ¢
CeKTPHCH, MNpOBeleH- = %ah. - -%absmc
HEe K COOTBeTCTBYIO-
LIHM CTOPOHAM; g = @'sinBsinC
ba H be — OTpeakn, Ha 2sin A
KoTophie AenureA 6uc- | § = 2R gin A gin Bein C
ceKTpHcofl cTopona b; e A o B ogo C
Ma, My, Me — Me- § rc“'g2ctgzctg2
TR, NPOBRRCHHNE | o _ oy = gbe
KCOOTBETCTRYIONM AR
CTopoHaM, 5= \/P(P-'G)(p—-b)(p-c)
~(matmtme)

NOJycyMMa MeJTHaH,
R — panuyc omucan- /(5= ma)(ps ~ ma}(s — me)
HOH CXPYXKAOCTH;
f — pagHyc BITHCAH-
HOR OKPYXHOCTH,

a, b' [ =3 d— CTOPCQHEL,
D 1s Dﬁ == AHATOHaJH,
¥ = YTOJI MEXAY AHA-
TOHAAAME,

hi,hs —  AnuHu
fepneHAHKYNApOR,
OMMyLIEHHEIX HA OHaro-
Hane Dh;

a, # — Apa MpoTHBO-
JEKAIHX YN8 YeTh-
PEXYTONLHAKA.

S = Q-;—thl
= éf-hﬂzsin-y

§= %(absina+cdsin,6)
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Yeprexu O6o3Hadenns ~ DopMyabI
Kpyr R — pamye; S==R?
i — pnuna oxpysoctd. | ! =27R
7 — BHYTPEHHHA paluyc; | g _ o(R2 _,*
R — napyuHuiit pagHyc:; w( ™
d — BuyTpenunii ama- | S= %(}3'2 -d%)
MeTp; -
D — mnapyxubifi mHa- o 2““5_
METP; Tlnowaas 4acTH KOMbILA
e = "';R-wemﬂ = XO(p2 _ 2
panmyc, 360
6§ = R—-r—mmpuna | g = TE(2 _ )
KoJIbIta; %0 :
O — UERTPANbHLA yTOA = I
jactH xonbma (B rpamy- | - 180
Cax).
Kpyrosoft T — panmyc, P=l+e
CErMeHT @ — LeHTpamLHbR yroa g=12 i‘l—sina)
% (» rpagycax); 2 \180
A =1r£r—-mmaam, S_r!l—a!+ah
r 180 = 2
o @ — AHHA XOPAk;
a h -~ BHicoTa.
Kpyrosoit T — paggyc, P=l+2r
CEKTOp & — UeHTpaNbHE yroa _ir
l (B rpanycax); T2
3
LD | |5z
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$ 2. Crepeomerpun /

2.1, Axcuomsi crepeoMeTpHH

2.1.1. OcnoBHble aKCHOMM

1, Yepes moGuie TpH TOUKH, He Jexalle HA OAHOR NpAMOR, MPOXOAMT
RAOCKOCTD, M IPHTOM TOILKO OAHA.

2, Ecnu fipe TOMKH NpAMOR JIEKAT B 0CKOCTH, TO BCE TOYKH MpAMof Jie-
MAT B 9TON TUIOCKOCTH,

3. Ecain [iBe IAOCKOCTH HMEIOT OGIILYI0 TOTKY, TO OHH HMeioT OOIWyIo Npst-
MY10, Ha KOTOPOR AeXaT Bee 061IKe TOUKH STHX MA0CKeCTeR,

2.1.2, ®axThi, HeNOCPENCTBEHHO CBASAHKBIC C AKCHOMAMY

1. Yepea npsMyio & TOUKY, He Jexalyio Ha 9TOR NPAMOA, NIPOXOAUT IHA-
CTBAHHAS IIOCKOCTD. _

2. Uepes 8¢ napasjenbtkie NpsiMble NPOXOAHT eNHBCTBEHHAS IIOCKOCTD.

3. Yepes Touky, He JexalTylo Ha SAKHON NPAMOR, NPOXOAKT eIMHCTBEHHAA |
TPAMASR, NIapANIeNbAAA AAHHOR.

2.2. MapansenbHOCTH B APOCTPAHCTEE

1. Npusnak napaanerrHocTH NpaMolt B arockocTH. Ecmu npaMan a
napaanenbHa HEKOTOPOA APAMON MJIOCKOCTH &, TO TIPAMAR o MapaLTebHa
JUIOCKOCTH Cx,

2. Ecau yepes npaMylo @, NapaaleabHylo IIOCKOCTH o, NIPOBECTH ILTOC-
KOCTE, Mepecekaliyly IIOCKOCTh ¢ Mo ApAMoft b, To npsaMue a u b napan-
AEALHEL,

3. Ecau npsiMeie a u b napaatesbebl, a IIOCKOCTD, IPOXOARIIAR llepes_
NPAMYIO @, TiepeceKaeTcd ¢ MMIOCKOCTRIO, TIpoXonAuiel vepes npsamyio b, To
NpAMan NepeceueHta NIOCKOCTE Napaaeasa NPAMKIM a H b,

4. TpaH3HTHBHOCTL NAPAAACABHOCTH NPAMBIX B NpocTpancTse, Ecau
npAMas a Napainenbra npamod b, a npsimas b napasne/ibya npamofi ¢, To Nps-
Mas ¢ NapajUieabHa NPAMOd ¢.

5. llpuanak napasnenbnocTh naockocted. Ecnn npe nepecexaommecs
npaMeie oAHof MIOCKOCTH COOTBETCTBEHHO MAPAIENbHL JIBYM MepeceKalo-
IWHMMCS NIPAMEM APYTOf TACCKOCTH, TO IJIOCKOCTH NapajuIebHEL

6. Ecan ase napajnenbHue IUIOCKOCTH flepecederH TpeThedl, To npAMbe
nepeceueHHs NapaaaebHH.

7. TpaH3RTHBHOCTL NAPAIMEALHOCTH NACCKocTel, Ecan micckoets o
napannessHa MiockocTd §, a IWiockecTs f napantenbna MWAOCKOCTH 7y, TO
IVIOCKOCT ¢ NapaLiesibHa TWIOCKOCTH 4. ‘
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8. OTpesKyt MapasvIebHLEX IPAMEIX, 3AKIOYEHHBIC MEXKEY NapasielibHb-
MH [AQCKOCTAMHE, PABHEL

9. Uepea ToUKy, He JISHALIYIO B INIOCKOCTH, TPOXOINT ARHACTBEHHAN IA0C~
KOCTh, NapalientHan JaHHOM,

2.3, CxpeumpsanuiHecs npaMbie

1. NMpuszHax ckpeLlpBaGUXCa NPAMBIX. Ecan npaMasn g Nexur B aaoc-
KOCTH ¢, a IpAMast b epecekaeT 3Ty IIOCKOCTL B TOUKe, He Jiexamuedl Ha nps-
MOfi @, TO ¢ H b — cKpelHBaloHecH NpSMBIR.

2. Yepes ape ckpellusaowyecs NpsMue NPoXoaHT eNHHCTBEHHAS Napa
napaIe/bHEX TIOCKOCTe,

3. leomerprmeckoe MecTo cepeiHH OTPEIKOB C KORIZMHE Ha ABYX CKperiH-
BAIOIAXCH NPAMBIX eCTh IIOCKOCTD, TApaANeNhHas STHM IPSMBIM H IPOXOHA-
A 9epe3 CepeRHHY OHOTO H3 TAKHX OTPe3KOB,

4, Yroa MexXay CKpelHMBAIOIMMACH MPAMBIMH (YTOL MEXIY MepeceKaio-
HIMMHCA B NPOH3BONEHOMA TOYKe M MPAMBIMH, COOTBETCTBEHHO IAPALICTbHEI-
MH A2HHEIM ) He 3aBHCHT 0T BuiGopa Touki M.

5. ina moOuX ABYX CKPeUEBAKILHXCA IPAMEIX CYLIECTBYeT eMHCTBEH-
Hbifl 0SS NepeHANKYAAP (OTPL30K ¢ KOHUAMH Ha 5THX NPSMLEX, TepHeHIH-
KyJAApHE# 06eHM NIPAMEIM).

2.4. NapanaeapHoe NPOLKTHPOBARHE

1. IpsiMan, Henapa/uleNbHas IPORKTAPYIOLIEH, NepexonHT B PAMYO.

2. [1apa napasne/bHEIX NPAMBIX, RENAPaAebHEX NpoeKTHpYIowed, me-
PEXONHT B Napy Napajuie/bHEX IPAMBLX HIH B OHY NPAMYI0.

. 3. T1px npoexTRpoBAHHH COXPAHAETCS OTHOLIEHHE OTPE3KOB, JeIKALIHX Ha

ONHOMA NPpAMOA KIH HA NAPAMIeNbHEIX IPSMKIX.

4, HawnouHas nepeceKaeT ILIOCKOCTb B TOUKe, JAeXKaliell Ha A060f & na-
panAenbHOH NPOEKLEH HA 5TY MAOCKOCTD,

5. Inowmanp OpPTOrCHANBHOH NpOEKIMM ILIOCKOTO MHOTMOYFOJIBHAKA Ha
IIOCKOCTh paBHA NPOH3BENCHHIO MIGILAH NPOCKTHPYEMOro MAOTOYTO/MBHARA
HA KOCHHYC YTVIA MEX]Y [LIOCKOCTBIO 3TOT mnomymnbuuxa H TIOCKOCTRIO

MPOEKII.

2.5. KoopauwHaThl H BEKTOpPH B NPOCTPAKCTRE

1. KoopauuaThl BeXTOpa paBHh PasSHOCTAM COOTBETCTBYIOUIMX KOOPAHHAT
KOHL2 H HaYyaJa JaHHOTO Bex'ropa

2. Ilna Toro 41064l BEKTOPH & H 7 G KDJUIHHeapHH HeoGX0IHMO B
ZOCTATOUHO, YTOGH BHHOMRANOCH PaBeHCTso @ = kK - b rae k — HeKoTOpoe
qHCNO.
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3. lhn Toro uroGni TPH BEXTOPa GBUIH KOMIWIAHADHK, HEOOXOABMO H J10-
OTATOMHO, YTOOH OfHH M3 HEX MOXHO OhNO APEACTABHTE B BHAE JHHeHHOA

ROMOHHLUH ABYX APYTHX { @ = T - B +y-Torzex,y— HEKOTOPHIE YHCAA).
4, JhoGofi BeKTOp MOXHO eJIMBCTBEHHKM 06pa3oM DasJOMMTL 10 TPEM,
NOXOMIIaHAPHEIM BEKTOPaM.

g, EcnuM—cepwnaAB,m(W: 04 2(73’.

- 8.Ecnu M — cepemnna AB, a N — cepennua C‘D,mm = -A@

7. Ecau M — To4Ka nepeceyeRHd MenMa TpeyroabHuka ABC, To
BN} 04+ @ +0C

8.Ecou M — TouKa riepecenents AHaronaell napajnenorpamma ABCD,
+0Oi} = 04+ 0B +0 0C+0D

9, Koopaunatel cepemyHl OTPe3Ka PABHLL CPEARHM APHMETHICCKHM KO-
OPAHHAT €10 KOHLIOB.

10. CroficTaa cKANAPHOro NPOH3BEACHUSA BEKTOPOB:

a)"d'-?.—_?-?;

o)a?-_"f=a(?-3’);

—_
T (3+2)=7- 5 +2-7;
nidl=ve,

2
D@ +B)P= ”&’2+2 @+
e)(@-B)2ga’ s _s TIPHTIEM PaBEHCTBO AOCTH2ETCH TOFKa H TOABKO
TOrAR, KOTXA BEKTOPH @ # b b Komteapu;

%) HeHY/eBbie BEKTOPH @ U 7 nepNeHIBKYMSAPHB TOTAA H TOXbKO TOTAA,
KOTHA HX CKA/IRPHOE NPeH3BeACHN e PABHO HYJO.
11. Paccrornne Mexay toukamu A{zy; y1; z1) 4 B(22; 12; 22) paBHo

|[4Bl = /(22— z1)* + (12 ~ 1) + (22 — 21)2.

12. ¥ron mexny HenynesnMn BEeKTOpaMH. Ecau ¢ —- yrom Mex Ry HeHy-
JeBHMH BEKTOPAMH @ (1417 21) B b (3; Y23 2a), 10

coBp = izt +an )
Vel +ii + Vel + 3 + 4
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13. ¥pasnetue NIOCKOCTH, nipoxonsmes yepes Touxy Mo(zo; yo; 20)
NepnenUKYAAPHO HEHYICBOMY BeKTOPY Tt (a; b; c) (BeKTOp HOpMann), umeer -
BHA

a(z — 20) + by — wo) + (2 — 20) = 0.

14, MapaMerpryeckne ypaBHennn npamoi, npoxoasiiell yepes ToUKy
Mo(zo; to; 2p) NApaALIENLHO HeHyneBOMY BekTopy i (a; b; ¢) (Hanpasasiound
BEKTOP), HMEIOT BHJ,

T —zg=al;
¥ — Yo = bt;
z—zm=cl

15. ¥pasueHus npamod, ﬁpdxommeﬁ gepe3s Ase TOUKH A{x); ;3 21) H
B(z2; ya; 22), HMeloT BHL:

T=T _Y-h _z—xn
Ta—Ty W~ =W—2
16. MpamMas xaK nepecedenue ABYX nIocKocTedl 3ajaeTcs CHCTEMON

A1m+Bly +Clz +D1 = 0;
Agz + Boy 4+ Caz + Dy =0,

rae Af + B} + C} # 0n A2 + B + C3 # 0, a kospHunenTH np coorser-
CTBYIOLIMX HEH3BECTHHX HETIPOTIOPUHOHANbHEL.

17. ¥roa mMexpy naockocTami. Ecim ¢ — yros Mexay mIOCKoCTAMH,
3agaHHLIMH YpaBHesuaMl A 2 + By + Ciz+ Dy =0
A2z + Boy + Caz+ Dy = 0,10

cosp = AyAs 4+ By By + Cy ]
\/Azl + Blz + 615\/ Ai + Bg + 53

18. ¥pasHeHnne NAOCKOCTH <B oTpesKax», Ecau niockocTs nepecexkaer
OCH KoOpiHHaT B Toukax A(a;0;0), B(0;5;0) u C(0;0;c) (a,b, ¢ # 0), To ee
ypaBHeRHe MOXKHO NIPeACTaBHTh B BHAS

E + 2 + _z_ =1.
a b ¢
9. Paccroanue ot Touku a0 naockocts, Ecam £ — PacCTOSHHE OT TOU-

KH Mo{Zo; 0; 20) A0 WiockocTH Az + By + Cz + D = 0,10

e | Ao + Byo + Czo + D}
- VALY BZyC?
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2.8. TepReHaHKYARPHOCTL NPAMOH H NNOCKOCTH

1. IpuanaK nepnesAUKYISPHOCTH NpAMoll H nnockocTy. Ecay npaMas
NePNEHABKYNSAPHA ABYM NEPeCceKAIOMHMCA NPAMBIM TIOCKOCTH, TO OHA flep-~
NOHAHKYNAPAA STOH TVIOCKOCTH,

2. Ecan ape npaMebie NepneHARKYIAPHL OfHOM NIOCKOCTH, TO OHH Napali-
AMbREL

3. Ecaim onHa H3 ABYX Napai/ie/ibHRIX NPAMEIX NEPNEHAHKYIAPHA MIIOCKO-
8T, T0 BTopas NpAMAas TaKiKe NepleHAHKYNIAPHA T0R [LIOCKOCTH.

4. JIne nnockocTH, nepreHRKyAApHEIe OARON NPAMOI, NAPALIENLHEL.

8. Ecan npsAMas B NIOCKOCT: NEpNEHIAMKYISAPHN OO MpAMOf, TO OHK
BAPANIETBHEL

8. Uepes nannyio TO9Ky IpOXOIHT €OHHCTBERHAS N/IOCKOCTh, NEPHICHANKY -

- AAPHAA ZAHHON TIPAMON, )

7. Uepes nanHyI0 TOUKY POXOAMT SIHHCTBEHHAA PAMAST, NEPNEHAHKY AP~
NAA JaHHOH TMIOCKOCTH.

8. Teopema o Tpex nepnenaakyanpax. IIpaMas, JeKallas B IUIOCKOCTH,
NepTeHINKYNAPHA HAKAOHHO# K TIOCKOCTH TOTAA H TOJBKO TOTOA, KOrAa OHa
ROPMEHANKYASAPHA OCPTOTOHANSHOH NPOSKUHH HAKIOHHON Ha STY ILIOCKOCTh.

8. Ecan B3 onHo#t Touky NpopefieHH X MOCKOCTH NePIEHAMKYAAp H Ha-
KNOHHRKIE, TO

2) NepNEHIHKYAAP KOPOYe HAK/IOHHLIX;

6) parHLIE HAKOHHEE HMEIOT PaBHEE OPTOrOHANBHLE POSKIAY;

B) Gonbiitelf HAKNOHHON cooTBeTCTBYeT GOJIBINAs OPTOTOHANbHASA MPOEK-
LIHE;

) H3 ABYX HAKAOHHWX Go/iblie Ta, OPTOrOHa/bHaA NMPOEKIMA KOTOpOM
GouniLte, ' -

10. TeopeMa 06 yrire npAmoil ¢ MAOCKOCTBIO. YT0J MEXUTY. HAKIOHHON
H ¢& OPTOTOHAALHOM NpoeKIHel Ha MAOCKOCTL MEHbINE YT/IA MeXKAy 3TOH Ha-
KAoHHO# 1 ArcGofi apyTol pAMO# TIOCKOCTH.

11. TeomeTpHyeckoe MecTO TOYEK, PABHOYIANEHHHX OT KOHIOB OTPE3Ka,
€CThb ILVIOCKOCTD, MEPNEHAHKYAAPHAS STOMY OTPe3Ky H IPOXOAAIAA yepes ero
CepenuHy.

12. TeoMerpHuecKoe MecTO ToveK, YAA/AEHHHIX Ha JlaHHOE paccrofiie ot
AAHHOH IIOCKOCTH, CTh AB€ Mapa/ie/ibHble INIOCKOCTH.

13. TeomeTpudeckoe MeCTO TOUEK, PABHOYAANSHHBIX OT BEPIMHH TPEYTOJib-
HHUKa, eCTh NPAMas, NPOXOASINAS Yepe3 LEeHTP oNHCAHHOR OKPYIKHOCTH Tpe-
YrOJILHHEKA NEPREHIHKYAAPHO eF0 MAOCKOCTH.
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2.7. pyrpansnuifi yroa

1, JTunefiHy yroa AByrpaHHoro yraa {CeyeHne ABYTPAHHONO YTAa IOCKO-
CTbi0, MEPIeHAHKYIAPHOR ero pepy) He 3aBHCHT of BHOOpa TOUKH Ha pelpe
ABYrPARHOTO YTJIA. '

2. TeoMeTpEIeCKOR MECTC BHYTPEHHHX TOWEK ABYTPaHROTO YTAIA, PaBHOYAA-
NEHHBIX OT €F0 rpanei, ecth GHCCEKTOPHAA IIOCKOCTD ABYTPAHHOTC YTJIA.

3. HeoOGxonuMoe H AOCTaTOUHOE YCIOBHE TEPNEHIHKYAAPHOCTH
naockoctell. [Ipe TUIOCKOCTH mepleHIRKYJIApHE (06pa3syloT npAaMofi ABY-
PPAHHEIT YIon) TorAA M TOABKO TOTAa, KOTAA OHA U3 HHX TIPOXOANT Yepes mep-
MeHMKYIAP K APYTO.

4. Ecnu npe mepecexajotidecs MOCKOCTH TEPNeHAHKYASPHEE TpeTbell, T0
OHH nepeceKaroTes Mo NPAMoN, TaloKe NepNeAIHKY/IAPHON STOR IIOCKOCTH.

2.8. Muororpaiusie yras

1. TTnockult yroa rpéxrpanuoro ynia MeHbiue CYMMBI JIBYX HpYrHX ero
TUIOCKHX YTAOB.

2, CyMMa ILIOCKHX YIJIOB BHITYKJIOND MHOTOTPARHOTO Yriia MeHsite 360°.

29. Cdepa. Kacareapnan naockocts. Kacalomuecn cdepnt

1. Ceqenine cephl IIOCKOCTRIO, YAAMIEHHOH OT LEHTPa cdephl Ha pacCToR-
HHe, MeHbllIee PAAHYCa, eCTh OKPYIKHOCTb. OCHOBAHHE NePNeRAHKYAApa, Oy~
INEHHOTO M3 [IeHTPa chephl Ha CEKYIIYIO MEOCKOCTD, €CTh LEHTP 910/ OKpYK-
HOCTH.

2. KacaresbHas miockoeTs K cdepe (IockocTnb, HMeiowas co chepost
€HHCTBERHYI0 OOIYI0 TOUKY) NEpeHINKyAApHA pamHycy chepH, npoBetéH-
HOMY B TOYKY KaCaHHA.

3. Kacareasuas tpsMas K cdepe (mpamast, HIMeomas co cq:epoﬁ eIl
CTBEHHYIO OGLLYIO TOUKY) nepneuﬂ.mcynapua paruycy clepsl, NpopesEHHOMY
B TOYKY KacaHHs.

4, Llentp cepr, pincanHofi B ,u.ayrpannuﬁ YTONI, JISKHT B GHCCEKTOPHON
IIOCKOCTH STOMO YINa,

5. OTpe3xy KacaTe/bHLIX RPAMBIX, NPOBENEHRBIX K Cepe H3 OAHOR TOTKH,
paBHE MeKAy coGof.

6. JIuHus LeHTPOB KacaloHXed Chep (MMEOIHX SAHHCTREHHYIO 00IIYI0

TOYKY) IPOXOAHT 9epe3 HX TOWKY KacanHs.

© 7. Ecsm ape pasnuunbe chepH muelor Gonee ool obmel TOUKH, T OHH
nepeceKaloTcs no okpyKHocTH. [TnockocTe sroft oxpymnoc-m nepneHHKy-
Jmpna JIHHEH LeATPOB JaHHUIX cdep.
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2.10. Nupamnga

2.10.1, TpasuabHan nEpamusta
1. Ecin ABCD — nipapunbHas TPEYTO/IbHAA NHPaMiaa ¢ Bepumuok D,

R “suieorok DM u cropouodi ocroBanus a, a Ay, By # C) — CepeIHHH CTOPOH

soomercraento BC, ACu AB, o
v 8} &£DAM = L/DBM = £LDCM —yron 6oxonom pebpa ¢ INOCKOCTHIO

- SOROBANHHA;
4 8) LDAM = LDBIM = £LDCyM — maneifiitifi yTon AByrpaHHOTO

yia BoNoBOT rpaHH ¢ AOCKOCTHIO OCHOBAHYUS,
8) LAF B (rne F — ocHoBaHHe MEPeRIHKYIIAPA, ONYIHeHHOTC H3 BepIIN-
XM A ocHoBaHuA Ha GoKoBoe pelpo D) — MuReARKI yroa uem GOKOBHIMH
YPANAMY UpaMUAB,

rVAA, =BB1=CC, = % == BLICOTA TPEYTOJLHAKA OCHOBAHN;

p) AM = BM = CM = %AA; = % —- OpTOroHajbHas NPOeKUHA
80K0BOTO peBpa HA INOCKOCTS OCHOBAHHS,

e AAM=BM=CM= 4‘1—‘%1 = % ~— OPTOPGHAMbHAA POEKIHIA

AMOGEMEL Ha IIOCKOCTE OCHOBAHHS;
K) C1 F — oGuinfl nepnenapKyAAp NPOTHRONOAOXKAKX pébep AB H CD.
2. [TporuBononoxHuie pétpa npanmnoﬁ TpeyronbROl NHpaMIE Nomap-
NO neprieRsHKy PHS.

3. BricoTa npapuABHONO TeTpasapa ¢ peSpoM & paBHa a\/g.

4, Ecmn PABCD — npasu/ibEas YeTHPEXyToALHAA NHPAMHAA C BEpITH-
Hoft P, suicotoit PM u cToponoi ocHoBauwud a, a Ay, By, C1 u Dy — cepean-
Hht ¢cTOpOR cooTBercTBeHo AB, BC, CD u AD, 10

a) ZPAM = /PBM = /PCM = LPDM — yroa Goxosoro pefpa ¢
fLAOCKOCTLIO OCHOBaHHS,; i

6) LPAVM = /PBiM = LPCYM = /PDy M — punefinuilt yron Agy-
rpaHHOTe yTAa GOKOBOU rpaHs ¢ ILTOCKOCTHIO OCHOBAHHS;

B) ZBF D (r1¢ F — 0CHOBaHHE NePIIeHAHKYNADA, ONYLICHHONO H3 BepIIH~
Hht B ocHoBasun Ha GeKopoe petpo AP)— manelHLI yToI MEXIY COCSNHAMH
GOKOBLIMH TPAHAME THDAMHIR,

r) £ A; PCy = ZB PDy — nuseliitii yron ABYTpaHHOTO YA MeXKITY NIPO-
THBONOJOXXHEMH GOKOBNMH IPaHsIMH;
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) AM = BM = CM = DM = —%-E = 9-\2@ ~— OPTOTOHANBHANA MPOeK-
s G0KoBOTO pebpa Ha INOCKOCTL OCHOBARYS;
ey A4 M = BiM = 1M = DiM = -g— — oproroHaliibHas NPOEKUHs

arioheMbl Ha IIOCKOCTL OCHOBAHHSA,

#) FM — o6mmit nepnespnaxynap anaronanu BD ocHoBaHHA B ckpen- -
Baomerocs ¢ el Goxororo pepa AP,

5. BoxoBoe peGpo MpaBHALHOMN YeTHIPEXYroNbHOA MHPAMHAR NepleHAHKY -
ARPHO CKPELTMBAIOIHEACH ¢ HUM HMATOHANN OCHOBAHHA.

2.10.2. Npasnauhuth rerpasap. IlycTh a — peGpo RPaBHABHOTO TET-
pasapa, a R H r — pagHycH onucantell 4 Bucannofi chep, V — o61EM Ter-
pasapa. Torna:

R=8  _a8 . _&v2
4 12 12

2.10.3. MNMupamuna

1. Ecam GoKoBhie rpaiH TpeyroJibHoR mupaMiisl 06pasyloT paBHHE ABY-
TPAHHEIE YTH ¢ IVIOCKOCTHIO OCHOBAHUS, TO BLICOTA MEPaMHAR! NIPOXONMT JH~
60 Yepes LieRTD BIHCAHHOM OKPYKHOCTH, AHG0 yepes LEKTP OAHON H3 BHEBITH-
CAHHLIX OKPYIKHOCTel OCHOBAHAA,

2. Ecan pce GokoBrle péGpa nHpaMuAL 06pasyloT ¢ OCHOBAHHEM PaBHLIE
YIibl HAM eciid Bee GoKosule PpEGPa PaBukl, TO BHICOTA NMHPAMHIMN NPOXOTHT
qepes LeHTP OKPYIKHOCTH, ONHCAHHON OKONIO OCHOBAHAS.

3. Teopema 0 MeanaHax TeTpasapa. MemuaHnl Terpasapa (OTPesKH, co-
CAHHAIONHE BEPINHHEL TETPASHAPA ¢ TOUKAMH NepecedyeHi MeAHaH NPOTHBO-
JexallHx rpadefi) nepecexaroTcs B OHOA TOUKE H AC/AATCH €10 B OTHOLICHHH
3 : 1, cuKTad OT BEPLIHHK,

4. Ec/ii nepecess NEpaMuiLy IOCKOCTDIO, HAPAMENbHON OCHOBAHHIO, TO
B cedeHHH 06pasyerca MHOTOYTONLHEK, MOACSHEIN OCHOBAHHIO,

5. B nupaMuge ¥ B XOHyce MUIOUANH ceuelull, NapaAneNbHLEX OCHOBAHHIO,
OTHOCATCA KAK KBANPATH! HX PACCTOSHHA 10 BePUIUHMI.

2.11. Hapaaxexenunes

1. INapannenennnen HasuBaercs NPAMEIM, €ClH ero 6okoBhie pébpa nep-
NeHARKYARPHEL OCHOBAHHIO.

2. [1psimoft napannenennnen, B 0CHOBAHHH KOTOPOTO JICHKHT NPAMOYTONb~
HHK, Ha3HBaeTCs NPSTMOYTONBHEIM.
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3. CaoiicTsa anaroxanef npaMOYroALHOTO NApaNAeNENATIC N

1) IHAMOHAJIA PAMOYTOALHOTG NAPAJLIENETIHITe A PABHBL.

¢) xBagpar AMATOHAH MPAMOYTOALHONG Napajneiellniiela pasen CyMMe
, Kaazpatos Tpéx ero HamepeHuit (A11H TpEX piep ¢ obmert BepHHOI).
- 4. Cnofictea rpanefi v aHaroHanefl napannesenunena. [porusono-
‘ AONHBIC TPAHK NapasUIEACNHNeNA PaBHH H Napainenstbl. Juarosan napan-
mnw NepeceKanTes H BL/ATCA TOYKOR TepecedeHHA TOMoJaM,

4> & Jluaronans AC) napamnenenunesa ABCD A, By Cy Dy npoxogur qepea
¥ 1 MKy NepecedeHus MeIHaH TpeyroabaHKa 4, BD u nemm:ﬂ €l0 B OTHOLIeHHH
13, cunras or Toum A.

$.12. Maomaar MoBEPXHOCTH MHOTOTPAHARKOB
1. ITnowaae GokoBOH HOBEPXROCTH MPH3ME PABHA NPOU3BEACHHIO NEPH-
- NATPA NEePNEHAMKYAAPHOTO CeYeHHs TIPHIMEL Ha GOKOBOE pedpo.
2. Nromank 60x0BOM NOBEPXHOCTH NPABHILHOM MHPAMAILL PABHA IVIOWA~
A &k ocHOBaHHUA, Nes€HHON Ha KOCHHYC yriia GOKOBOW Ipadd ¢ ILTOCKOCTHIO
QCHOBAHHSA.

2.13. OGuEMEI MHOIOTPAHHHKOB

1. O6béM NPAMOYTONEHOrO AapanteNenunesa paseH NpoUsBeneHHIo TpéX
400 Hemepenudl.

2. O618M HAKJIOHRON NPHAMK P2BEH MPOHIBEXCHAIO IACUIAH MepreHIH-
Ky sipHOTO ceveHRsi Ha 60KOBOE pe6po.

3. O61.EM NpH3MK paBeH NPOM3BEACHHIO TLIOLLANKA OCHOBAHKA HA BHICOTY.

4. O6bém TpeyroabHO# NPU3Mbl PaBEH NONIOBRAE NPOUIBEACHHS ILIOWANH
GokoBofi rpaHA HA PACCTOSHHE MEXKTY TOH rpanbio H MPOTHBOMEKAILHM eff
GoxoprM pelpoM,

5. O6bEM rHpaMHILI paBeH TPeTH npouamenna [LAOMANH OCHOBAHHA Ha
BHICOTY.

6. ITupamMuan ¢ PABHHIMH BHCOTAMH H PABHOBETHKHMH OCHOBAHHAMH paB-
HOBEHKH.

7. TLnocKocTs, POXOASAILAA Yepes BepIIHHY THPAMHIK H APAMYIO, eXKa-
LyIo B OCHOBAHHK, NENHT 00BeM MUPAMH/IL B TOM e OTHOIIHHH, B KOTOPOM
RpAMaN AeJRT AoNaAL OCHOBAHHA.

8. Ecam Touku Ay, By H C) nexar Ha GOKORHX pé6paX COOTBETCTBEH-
Ho DA, DB u DC tpeyronttoii mupamuasl ABC D Ay Ha MX TIPOAOMMKEHHAX,
10 06bEM mupaMunl Ay By Cy Dy oTHOCKTCS K 00béMy nepamuan ABC'D kak
ai 241 DBy DGy

DA DB DC’

IPOH3BEEHHE OTHOILEH
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9. Ornowwerne 06bEMOB MOROOBHX MHOTOTPAHHHKOB PaBHO KYOY Koadupr-
1HeHTa NoAcGH.

10. O61ém terpasapa V pasen iiecToft YaCTH NPOH3REACHAA ATHH ABYX
NPOTHROTIONIOKHEIX PEéGep a H b Ha paccTosHYe MEIKIY HHMH ¢ # Ha CHHYC YT~

J1a (0 MEXKIY HUMH, TO ecTh V' = %abcsi.ncp.

11. O6n1ém Terpasapa V pabed ABYM TpeTAM NpoH3IBeAcHHA Niolllajed
2Byx rpateit P u @ Ha cHHyC YIaa ¢ MeXKIy HUMH, OeAEHHOMY Ha HX oGlllee
pebpo e, Toects V = %ﬁQ—:’-‘ﬂe

12. A. O6ném TeTpasnpa paBeH TPeTH NPOHIBEACHHS €10 MOAHOA IOBEpX-
HOCTH Ha pafiMyc BNHCAHHOI cepal.

B. O6bém MHOTOrpaHHHKA, B KOTOPLIA MOXHO BnHcath cdepy, papeH
TPETH NPOH3BEACHAS NONHOH NOBEPXHOCTH MHOTOTPAHHHKA HA palkyC BIIH-
caniofl chepl.

2.14. OcHoBHBi¢ opMyaBl :
Hanee V — o6bém Tenia, Sg H'S — ero 60KoBast H ITOJIHAA HOBEPXHOCTH.

2.14.1. MuororpaHHHKH

UYeprexn OGo3nayenns Dopmyanl
TIpnama F — nnowags ocHoBa- | V= Fh=QI
HHS; Sg = Pl
h — Buicora; §=Pl+2F

I — Goxkosoe pebpo;

Q w P — womam u
NEpHMETP CEYEeHHd, Tep-
NeHAHKYAApHOTO GOKOBO-

| My peGpy.
FuaP—naomans v ne- | V= Fl
PHMETP OCHOBAMMA, Sg=Pl
{ — BoxoBoe peBpo. S=Pl4+2F

| I R

-
ol e
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Heprexu ‘O6o3Hauenns DopMyasl
Tlpmans, yoousmma | { — pamna otpeska OO, co- | V= QL

SOHHAIIIEN) UeHTPR TAMECTH |

OCHOBAHNI,

Q - nmuomAmb ceveHHs,
DepTeHIHKYARPHOTO K OTpea-
ky OO,

a, by ¢ — napaanennsmie piG-
pa
Q — mocmAN: cedeHnd, Rep-

V= %(c4-b+c)Q

NeHIHKYAAPHOTO K pEGpam,

a, b c— pEdpa; V = abe

d — qHarosans: S = 2(ab+be+ac)
d=ad++

F — nnoliagp 0CHOBAHHIK,

-k — BHCOTA,

P — nepHMetp 0CHOBAHHUST,

a — anodema (BbicoTa Gowo-
BOA MPaHK MPaBMABHOR MHp:-
MHIM),

=1
V=2Fh

Ipasrinnas
nHpaMBaa

85 =3Pa
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OGosnaventa - Dopmynni

F, { — nnomagu oc-
non{umﬁ; V= %h(F +£+VFJ)
h — BucoTa {pacero- 2
AHHe Mexny ochoa- | V = %hF (1+ % + (%) )
HHAMHK),

A, & — #pe coor-
BETCTEERHEIE CTOPOHE
ocHOBaRHH.

F, f -— nnomaay oc~

1
HOBaHHII, V=§h(F+f+\/F7|
P, p — nepuMerpn
OCHOBAHHA; S¢ = !%2 e
h — BHICOTE;
o — anodema (BHCO-
Ta GOKOBOM IPanH).

2.14.2. Tena spanienns

Yeprexm O6osHaneHna GopMynnl
Rr— .
hepe pasye Ve dups
8= 41I‘R2

R — pamuyc ocHOBaHAA;, | V = xR%h
h — BRICOTA. Sg = 2nRh
8§ =2aR(h+ R)




R — paasyc ocHOBaHHST,
hy ¥ hy — HaBMeRblIan
H HauboasuIan obpasyio-
1pe,

V= %«R’(m +ha)
S = nR(h1 + hy)
8= N'R(hz +he+ R+

A

o )

R — panpyc OCHOBaHHS;
h — BHcoTa;
I = VRZ+h% — ofipa-

ayowas,

V= %«R%

8¢ =wRVRZLR?
Sg=nwhl
S=vR(R+I)

R v r — papMycH ocHo-
BAHHNA;

h — BHICOTa;

H -— BHcota HeycewdH-
HOTO KORyca:

_ hr
H_h+___R—r'

V= %wh(ﬂ’ +13+Rr)

S =wl{R+71)
8 = a{R*+r3 LU R+r))

£ ~— BHICOTE CerMeHTa;
R — paguyc wapa;
a = JR2R-h) —

pajHyC OCHOBAHHA Cer-

V= %m(sa’ +h?)

V= %«h’(an- h)

Sg = 2mRh
MeHTa. 6
Sg = #(a’ + h?)
8 = n(2a* + h?)
8 = x(a® + 2Rh)
h — BHCOTA cermena; V = 2zR%h
R — pamuyc mapa; 3
§=mnR(a+2h)

¢ — PANHyC OCHOBAHHA
ceérmenra.

3. e NE 221
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h — BbicoTa caon; V = lan(@a?+362+13)
a ¥ b — paauycH ocHoBa- 6
mifi {a > b); vV =W+ %whf". rie

R— .
T pamyeTap Vi — 06b&M BrIHCAHIO-

ro B mapoBofi cinolf yce-
YERHOTO KOHYCa, pajfHy-
cH ocuobaHuili KoTopo-
ro & H b, suicota k 1 06-
pasyromas 1.

S =2nRh

S = n(a® + b + 2Rh)







