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VueGmin ana 11 xracea obmeobpasosarebroil mios:
CCTECTRENHO-MATEMATIINECKOTO HANPABICHIS

Pexonenzonato Munucreperson 00pasosais 1
ayiu PecnyGamin Kagaxerax
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TPEHCIOBHE

Mamuuii yueGmux npexnasnaten g 11-x Kkaaccos ofieoGpasona-
TEMLILX L0 CCTCTRCHIO- MATENATIECKOTO NANPABACHNS 1 KIACCOR
© yraybremusn maynennes saTesarui. B oM 0XBAEHM Bee yieS-
uste mean, yxasanmsie b obHoBEnHOf yieGof nporpanme. Kype cre-
‘peoverpin, nayuacastit a 10 1 11 xaaccax, uMeeT pax cuemuMTCCHIX
ocofemmiocTeli. B orawiNe of mIAmIMCTPIN SACCh PACCHATPHBAIOTCS
npocTpanCTRCIILE (GHIYPS 1 WX ChORiCTDA, MOYTONY OT YIAIUXCS Ao~
HOTHITETBHO NOTPE6YETES CHOCOBHOCTS MPOCTPANCTACHIOR Bo06paIKe-
s, Jlas co pasuTia mpeATaracw uame oSPAMATSCS X PAITIHLN
MOREAAN NPOCTPANCTDGHEAIX Ten U NPAKTHKODATHCS B IpABHISHON
wsoSpaKenii GuIYp B TeTpam.

TowsiTe, & TeoMeTpIN, 0COSCHHO B CTEEOMETPII, HPABIILIO
nocTpocmmuit pucynor ~ 970 sator yenexa. B oToit cnavH coeryen
muporo menoALIOBATY pAsIHILC TaGIICCKHE ONTAN-peCYPCH, HA
xoTopue b yueSmuKe meroTCs cobAKI.

TIpn noyuemun xypea reoveTpIM N0 AamHONY yIESHIKY, He 3anu-
Cuo o mpOIA KAACER, POKOMEHAYOTC MPUACPANBATLCS CIOAYID-
X PAILA: WM SaKpEL eI HOBOF TEMB HCODXOMMO, WTOGH K-
Abri VeI MO Boe MPAKTIECKHC PAGOTH 1 B TOTON OFbeME
Yesown ynpancuenns rpymmst A. Hnase GyAer nesosmoxio b momoi
sepe yenours, ynpanuenis rpynn B, C i HOCICAYIOIHe HOBHE TexA.
Taxe ROWHO BOITH B NPHBLITKY YMEME OTBERATS K TCOPTITICCINE
Bonpocss, npHBCRCILNe B KowIe KaAOH TEMsE.

Omern, WTo eyeTauNMil NONCK, HeYTOMIME TPYA H BiCOKOE
CTpeMTCIIIC, HECOMICNIO, NPRICCYT CBOM IIOM B YOROCMII! AIIOT0
npemera.
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BonPOGL! 1 yRpaXHEHAR AR NOBTOPGHMS KyPCa reOMETPN 33 10 KNace
Paszea-nostopemue. BOIPOCBI H YTIPAJKHEHHS JUISt
TOBTOPEHHS KYPCA TEOMETPHI 3A 10 KJACC

B zammox paene nu:

* BenowmTe atepia, npoitaenuite 3 10 Kxacee;
© HOATOTOBUTECE Ik OCROGHIIO HOBKIX MATEPHATOR.

1. Bee m mpssie, e mepeceKaiomuEs B IPOCTPANCTRE, ABITIOT-
cn napanteabmLH?

2. Kaxne npsusie n npocTpancTae Hasmmaiores: 1) napanietss-
~an; 2) expemmaromusmes?

3. Cipopmymmpyiite ompeaeneme mapaAeABHOCTH MPAMOH 1 MAO-
cxocrn. CpopymmpyiiTe MpuIRAKN MapanTeABIOCTH MPAMOR 1 mto-

4. Kaxue xne miockocTs nasmmaiotes maparienssiu? Copay-
AnpyiiTe MpUANAKI MAPALTETBIOCTI ABYX MACCKoCTEH.

5. Cpopuymupyiire onpexenemmne yraa wencxy mpsssnn. Kawue
HPAMNHC B IPOCTPANCTIE HAYHBAIOTCA HOPHCRAMKYAAPHLMI?

6. ChopayupyiiTe onpeAceNIe NEPTECHANKYATPHOCTS TPAMOFi 11

7. Clopuyaupyiite mpEoHaKE mepHERAEKYARPHOCTH mpAMOH W

8. JloxamiTe MAPATIETLHOCTS MPAMLLX, HEPUEHAMKYIADHAX OF-

9. Jlaiie ompeAeeNHe NEPENMICY A, ONYIEHNOT0 13 KauHOf
7w ma mockoeTs. Kax ONpeACTSCTCs pACCTOSHIE 0T TOWKI X0 mto-

10. Jlaiire ompezeseie HAK ORI X TAOCKOCTH I ce TPOCKIL.

11. Cipopaeyupyiire Teopexy o TpeX NEPHEHMKYIAPAX i AOKAHH-

12. Kakite mI0cKoCTH HASMBAIOTES TEpIe K Y ARPHEHIT

13. CipopymupyliTe pUANAK TEPUEHIMKYAPHOCTH TI0CKoCTEli 1
oxaure ero.

14. Kax ompeiensercs paccrofiie MEMAY CKpONBAIONUMICA
Pr——

15. Kaxman cooficrnasn o61ataer mapaiienbiioe mpocTiposa-

16. Cipopuyanpyiire ocuopuse npasiia uoGpaemms npocTpan-
T —





OEBPS/image/539.jpg
“Obuowi Ton

4.96%. Jloxanure, 410 1IOIATY HOBEPXHOCTI COTMEHTA WAPA Pa-
suycos R onpexexsercs no popuyse S = 2xRh (h ~ pucora maposoro
cersenta).

£ Mpesesees pasaa

4.97.06sex nua, uneromerocs s Anrapkraie, pasen 30 s k.
Ha CKOTLKO MOTPOR IOAHHMTCS! YPORCHE BORHL, CCITH BECI OTOT ACA
pacraer? Cunraercs, wro panuye Sewmn pasen 6 uic. w1, a 70,8%
HMOBEPXHOCTI BCETO JeMHOTO IAPA COCTARIACT BOAR.

4.98". Uepes epuny Komyca nposeieo ceuenie manGozmei
ROmMAAH, KOTOPAA BAROE GOILIE MIOMAAI OCCROTO CCUEHIS KONYC.
Haiizure ofses Komyca, ecui ero paguyc paves R.

Vnpammemus a1 nosTopemis

4.99. 1) Buccexpica, onymenmas us sepumms B Tpeyrosmixa
ABC geaur cropony AC ma otpesics, pasusie 28 u 12. Haitgure mepi-
serp rpeyrosuuica ABC, ecxu AB-BC-18.

2) Cropos: AB, BC, AC tpeyroasuuxa ABC ornocates xai 2:4:5. B
KAKOM OTHOIIEHIN ACITCS €T0 GUCCEKTPIUCH B TOUKE HX Nepecewes?

4.3. OGBeMbI KOMOHHALIM TEOMETPHUECKHX Te

Haywns nymsr, s Gyzere:
© usobpamame HQ nAOCKoCMU KOMOUHANU AHOZ02PAHHUKOG
mea apawenus;
© Hax0dUmP O0DeNN KONOUNAUUE AHOZOZPANNUKOS U men BPaULe
 pewams npaxmuveckue 3adavu, sadannsie @ Gude KoMGunayUL
Zeomempuveciux mex.

Bux yae snaere csoficTsa MHOFOTpANNIKOS i Tex Bpamemus. Pac-
exoTpm xowbumamun oTux Ter. Ha mpaxTike wacto ReTpedaiorcs
KOMBHHALIN CACAYIOIIX TEOMETPIECKMX Te:

1) map u mepamuza;

2) map u npusua;

3) map u xomye;

4) map n wmmAp;

5) xouye i nupasza;

6) xomye u npussa;

7) xouye  wTHBAD;

8) wmmap u mupasuAa;

9) wnnAp u npuasa 1 7.0,
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Pasnen 4

B . 8.1 b HOYNATH KOMGHHAIUNI MILTHHADA f IPUAMEL, B 1. 3.2 —
KoMGuamun KouyCa 1 mupaMzs. Temeps paccMOTPRM KoMGHIHAIIH
uryp ¢ mapox.

Kombunayus wapa u npuans

Ecan map snucan 8 npuasy (pic.
4.34), ro:
1) saicora mpusust pasia aHaneTpy

wapa;

2) rouxu xacanis Goxonsix rpaeii
pHIMAL ¢ WAPOM PACKIOTOKEHH HA 11O~
cxocTi, npoxogsmeii wepes netp ma-
pa nepuenmiyapuo GoxoBuM pedpas
npussG

3) pazuye mapa pages pagiycy oxpy-
JKHOCTH, BIHCANHOI B OCHOBAIHE TPHANEL

He Bcersia 0010 faNHO HPHANEL MOYKHO OWHCATS Chepy Wi Bk
cars » nee map. JLs TOro 4TOBH OKOTO AAHO TPAMOR IPHIMEL MO
1O GuI0 OmHCATE C{PepY, HEODXORHMO I AOCTATONHO, WTOO OKOIO ee
OCHOBAHI MO BELTO OTICATE OKPYAKHOCTE.

JRatorafelipynney

JLAst TOr0 wTOGM B AAMHYIO IPSMYIO HPHINY MOACHO 6N B
cans map, HEOGXOAMMO I AOCTATOUIO, TTOBH B GC OCHOBANHC MOKHO
61110 BIHCATS OKPYIKHOCTS, 1 AUAMETD STOfi OKPYHHOCTH G5 paseH
Butcore npuant. TTpi 0G0CHOBANII YTRCPACAGHIIA HETOTSAYIHTE COOT-
BercTayiome roTonse picymi.

Ipisiep 1. B npamyio npuamy smican map. OCHOBANHEM NPHAMEL
SBASETCS MPAMOYTOTLHLLL TPEYTOTBHNK, OFMI KATET KOTOPOFO paser
15 cm, a rumorenysa ~ 17 ca. Haiigen obmen npiusmt.

A Tlo reopese Tlugaropa Bropoi Kaer ocnoBaIs: HAXORHN TaK:
b=JF—a = IT 15" - 8.
Paguyc mapa paven paguycy puHCAnHOf B OCHOBAMIE OKPYRHOCTH
1
2s 23158 1m0

R T
P Br15:17 40

Toorony anaverp mapa raxos: d = 2r = 6 cx. Tax Kax Anaserp
1mapa panen Bcote npHaMLL, TO
V=S h =606 =360 cxe.
Oraer: 360 cxr’. &
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Kombunayus wapa u nupanude.

Tentp cpepss, pumcanoil B MuPaNMAY, FBITETCS TOUKOI Hepece-
e BCeX GHCCEKTOPHEIX ILIOCKOCTei ABYTPANIMX YITIOB MHpAMIAL.
Ecan sce ABYFpARHMe YIIS HPH OCHOBAMIM IHPAMIH PABH MEKAY
cobot, .e. GoKoBLIE TPAII 0GPAIYIOT € IIOCKOCTEIO OCHOBANI PABILIC
VAL, TO OCHOBAHNEM BHICOTH NUPAMIL CAYAHT HEHTP OKPYHOCTH,
BuUCARIO B OCHOBAIHE NHANIIS, W BHCOTH BCEX GOKOBHIX rpameil
Tatcie panme Mexay coGoit (pic. 4.35).

FeSon © s

Jlns Toro wroBa OKONO AAMHOf MHPAMMAN MOANO GhT0 Om-
carh ciepy, HEOBXOMIMO I AOCTATOUHO, HTODH OKOAO €€ OCHOBANIS
MoHO 6b110 omHCaTE OKpY:HHOCT: (puc. 4.36). Ilpi obocnosammu
YTROpIACHNS HETOLAYFITE COOTROTCTRYIONE TOTORMIE PHCYNKH.

Hpusiep 2. B npaswnsiyio sesepesx-
yromuuyio Tupauuay Buucan wap obue-
aon
o 225 piscors mapmenzor pann 6.
Haiigem obmen miupamuast (puc. 4.37).
& Haiizen pasnye mapa:
vt 32
3 3
5Q = S0 - 0Q = 2
'SP, = 161 - 23.
Tpeyroauutuss SP.Q u SOP mogodu,
on. " Sh,
LY

0P 50

=R-2.
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Puc. 4.38
Kombunayus wapa u yuaundpa

Oxono moGoro mummmapa Momwo omucars cepy (puc. 4.38).
e ciheps ABIRETCH COPEANOf BHCOTH WILTHHADA, JSKAIEO HA
ocu wummiapa. Ecxu R - paguye cheps, r - panuyc wimmiapa, a H —
BLicoTa HuHIApa, TO 10 Teopeme TTndaropa meen:

(3]

B WiIMEAD MOMNO BIHCATH WP TOTAA M TOTBKO TOTAA, KOTAQ
AUAMCTD I BHICOTA WILTHHAPA PARHM MexcAy coSoit. IIpm orom map
Kacaeres ocnoBamMil WITHIAPA B WX UERTPAX, 4 GOKOBOI NOBEPXHOCTH
Kacaercs saoms amawerpambmofi oxpymmocts. Tiyers R - pamayc
chepss, r - pamuye memmmapa, H - sucora mummmapa. Toraa
R-ruH-2R

Kombunayus wapa u xonyca
Oxcom0 m0Goro Komyca w00 omcars cepy (puc. 4.39) u b xax-
i Komye MoMHO BmMCaTh map (pic. 4.40).

Bepimiia 1 OKPYKHOCTS OCHOBAHNS KOUYCA CIKAT HA OMMCANHOR
o010 97010 KOMYCa Cibepe (puc. 4.39). Tpn oToM Hentp cheps TexuT

Puc. 4.40
153
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Ha 0CH KOHYCA It COBNIAAAET © LEHTPOM OKPYAHOCTH, OIMCANHOI 0KOI0
ocesoro cesemus xomyca. Tyers R — PARyc cepsi, r — PARIYC KORy-
ca, H - sbicora xonyca, 10 no Teopese Iugaropa B = (H — R)' + ',
B hape foKazciTe 9T0 paBeHCTRO.

ITap, smcamssii 5 xouye (puc. 4.40), xacaetes ocnosamis Kouyca 5
10 uewTpe, a GOKOBOI HOBEPXHOCTI ~ BAOE OKPYAHOCTH, HAPALICTH-
noit ocuopanmio. Ilpi oToM EHTp WApA TEANT Ha OCH KOHYycR H
COBHAZAET ¢ HeHTPOM OKPYKHOCTH, BHMCANINON B Ocesoe ceuemue
xouyca. Tyers R - paguyc mapa, r - paguyc xouyca, H - ssicora

R -

AR Jmar

Komyca, T0 sepro pasercTso

B nape RoxaziTe 970 pasencTso.

|+ jicopiieckanlpaboral

Baicora rpiysarsiofi apii «Mox-
rixix exs pasna 20, a mupiua - 13 .
o gammsns pie.d.41 mymuo mairi
obmea api.

A Chawana mueomemmn  ofmen
Gomsmoro maparieremimesa, a a-
Tex oT Hero oTHIMeN cyMay OBHeMOR
MAOTO NApATTCTCNNNEAA H NOTYLI-
mwnapa. Msmepenus Goasmoro ma-
pannenemumena ~ 20 x, 4, 13x.
~20-13 4~ 1040,

Vs, ~12:4(13-4-4)=240a0".

Paanye nonyuuamapa:

251
Vi = 1040 - 240 - 5 <761 50

g, 1 Koo caolioraann oSxaacr wap, pancaai » npioy? Tpuse-
e npimtepL.
2. W10 Bt Mo3KeTe CKATATL 0 KOMGHHALII LADA I HILTIHAPA?
8. Uro uu anaere o koNGHuAIH wapa 1 Kowyca? TIDHBEANTE IPHNCPLS.
4. Tepewnenire cofiernn KOMGHIAIIN WAPA 1t THPANIAL.
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Pasnen 4
Ynpamuenua

A

4.100. B mununap suscas Ky TaIL, 4TO BCe er0 BepUINIIL HPHIAL-
exar oxpysocTan ocsosamuii wwmmiapa. Haiizure ofses muma-
Apa, ecxu obven kyGa pasen 343 x’.

4.101. Teto cocromr 13 KoMGHmamm W IADa  nOAVIapa (pic.
4.42). Buicora wuamnapa pavua 6 cx, a paawye norymapa - 2 c. Hait.
e ofven ooro Tenn.

4.102. Haiizure o6wex: 1) munmmiapa; 2) KOmyca, BIHCARNOTO 5 kY0
obmenon 216 . Tlpiies pepmmmofi KomyCa TBISCTCS HERTP BEpXHC
rpamn xyBa.

4.103. B cihepy pamutycont 5 e BICAN NILTHHAP, BHCOTR KOTOPOTO
pasna 6 c. Haiizure obsen mmmmapa (puc. 4.43).

4.104. Cropons: ocoBammi NPABMILEON HeTHPEXYTOALHOH yee-
“emnofi mupaMmxs panikt 2 3 1t 6 , a ncora — 5 3. Haiigute ofmem:
1) Bmcamoro B Hee; 2) ONUCANHOTO KOO Hee YCeTeHNOTO KouyCa.

4.105. uasap sricoTofi 6 11 pagycos 3 pacnonoke: BHYTPI Na-
panrerenunesa ¢ nsmepenm 10, 12 1 18. Buuuciire seposTiocrs
T0r0, 470 HAyAAUY BHOPANHAR TOUKA HAPALIETENHIEAR OKAKETCH BIY-
Tpu mumenapa (pic. 4.44).

o

Puc. 4.42 Puc. 4.43 Puc. 4.44

4.106. Pemmre sagasy 4.104, paccMaTpuBas PABIILEYIO TPe-
YFOALEYIO yCEUEIIYO HHPAMIY BMECTO YeTHPEXyTOALHOi.

4.107. Hajigure o6ven xyGa u ofsen Terpadapa: 1) smcamnoro o
1map; 2) ommeanoro oxono wapa pagiycoN 12 o

4.108. Mosior MO0 PACCMATDHBATS KAk KOMBUHANMIO LILIHHAPE
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w napanrexenunena. To Aamsin wa pue.4.45 BusmcInTe 0GBEM NO-

miii- (110

dowm dom

Pic. .45 Pic. .46

4.109. Tpu Temmmemux Maua AHAMETPOM 6 Ca HOMECTINN B wi-
unapmiecknii yraap ¢ Taxmy e AuaMerpoy (pic. 4.46). Baicora
pyraspa orpanmuena rpews remmmcibian Msnawmi. Haiipute obmen
emoboanoro or sueii mpocTpancrsa 1 dyraape.

4.110. Teomerpirucexas Moaens toprst smaseres xonGumanmei -
amuapa u yeesemnoro xomyea (puc. 4.47). Mo gamms na puc. 4.47
HafiqNTE TIOMAAL GOKORO HOBCPXHOCTIE i OBLEN IOPTHL.

4 LJ "
L]
1 Su o

4111 Teno, nooSparcemmoe Ha puc. 4.48, coctons ns KoGumamm
TH mpaNIA 1 OZOTO MPSNOYTOALHORD naparncTemmeRa, CTopoma oc-
sobamIR mapanenCHIme A pasta 6 o 1 ABILCTCS KBAAPATON. BHcOTSH
napanenenmena n mtpaxna pavist 2 e Haiigie obves ooro ena.

4112, B npasnasayio werspex-
yrommbayio mupasmay pumcan m-
AP, AMaromazbHOE Ceseme K0TO-
POFO ABIRETCH KNAAPATON, 1 OKPYI-
HoeTs Bepxiero ocHOBAMNS TUAMIADA
KacaeTos peex Goxomx rpaneii mupa-
Mnass, a mmiee ocmomame M-
P ———
(puc. 4.49). Cropona ocnopams mr-

Puc. 4.49
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Pasnen 4
‘pastuz pasma 10 o, a GoKOBHE rANI MUPAMIL 0GPAIYIOT € MAOCKO-
b0 ocnosamus yrox, pasmsiii 60'. Haiizute obe mmapa.

4113, Henomsys yeaosue npeamzyimeit saza, nafizure oGven:
1) onyea; 2) mapa, puRCan®Oro 5 AAMIYIO THPAMIAY.

4.114. B ocuonaine KoRYyca BINCAI KBAZDAT €O CTOPOHOM, PaBHOf
a. Wepes oAy 13 CTOPON KBAZPATA M BEPIIMRY KOHYCA, VIO HPH Bep-
ummme KoTOpOro paser ¢, nposeeno cevemue. Haiizute ofne Komyca.

4.115. Texo, usoSpacennoe ma puc. 4.50, moryueno nyren spa-
menis mpsoyrobHofi Tpaeiun ABCD BOKpYr Gonbimero ocHosams
CD. Hssecrio, uro ABFD smasiercs xBazpaton co cropomoii r. Haiii-
1e o6 Tena, ecau CF=h.

4.116. Bucora pasmocropommero Tpeyromsmuxa ABC pavma h.
HaiiguTe ofTen Texa, NOAYICHHOrO BPALIGHIEN STOTO TPEYFOTLHIKE
Boxpyr cropous AB (puc. 4.51).

c

a

Pue. 4.50 Puc. 4.51

4.117. Bepumia Kkomyca coBnazaeT ¢ HeNTPOM OCHOBAMIIE HOTyIIa-
Ppa. Ocuosame KoHyCa, KACAIOMIeeCs TOBEPXHOCTH NONYIIAPA, NAPAT-
Zexbmo ocuosamuIo moTymapa. Yron Mexty obpasyiomedt 1 0cbi0 K0-
nyca pasen ¢. Haiigure ormomene

o0menon nonymapa  Komyca (puc.

1.52).

Jlano: 5 noaymap smcan Ko
myc c ocessor ceuemmex OAB,

£40C = g.
Haftn V,,_ :V, .
A Tiyers AO = R. Torza na 2 4

AAOC meen: OC = AO - cosg =
R cosg, Puc. 452
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“Obuowi Ton

AC = A0 - sing - R - sing,
sin‘e - cosg,

LIS q,‘J 2

S greosg

4118, Maxsarias purypa «Tem-
' xas maoBpazena ua puc. 4.53. Hait-
12em| ‘ nute ee oben.

Box

od 4.119. Obpaayiomas xomyea pa-
Auycos R COCTABISET © HIOCKOCTHIO
Ton) ocosamis yrox ¢. Oxono xomyca
omicana Tpeyrorbuas nupaiza, oc-
HOBAHIEM KOTOPOIt CAVAHT HpIMO-
Puc. 4.53 yromumsii rpeyrompmux. Haitgue
obment mupanuzs, ecai ocTpui yron

e ocuosamus pasex y.

Tout

4.120. Orsomene BHCOTH KOHYCA K PAZHYCY ONHCARHOTO OKOTO
sero mapa panio k. KakoRo oTHomeHIe 06heMOR AARHEX Tex?

c

4.121. B map pumcans WEAMEAD W KORYC, MMElomue ofumee oc-
HoBamie. OHH PACHOAOKEHE TO Pagitsie
cropomss ot 06mero ocxosas. Tomazs,
ocesoro cevemus wApa pasia 75
a oTHomenie 0GBeNOB wETHIAPA W KO-
nyca passo 9:1. Haiigure pamuyc mapa
(puc. 4.54).

4.122. Papuye wwrapa, suucanio-
T0 B KORYC, BABOC MEHBIIE PaguyCa KoY~
ca. HajiquTe orsomenite 06kexa KoRYea &
obuexy mmmmApa.

Puc. 4.54 4.123. B map paguycon R smmcar
xonye. U3 mentpa mapa o0pasyiomast Ko-
nyca puaua no yraom ¢. Haiizute ofsem xonyca.

4.124. Butcora rpeyrozioii nupasis pasia 5, a CTOpoms ocHOBa-
st~ 7, 8 u 9. Hexuii map KacaeTes: GOKOBLLX rpasefi NHpaMILs B T0%-
Kax, npumazTexanyix croponau ee ocuosans. Haiizure ofses mapa.
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Pasnen 4

4.125. B nunmap paguycos R u micotoit A Buncana Tpeyronsuas
NUPAMIZA TAK, STO ABA €6 NPOTHEONOMOAMLIX PeGpa PACHOTOKEHS Ha
ocnosammsx mumumpa. Haiigure mauGonuuiee Bosuosioe suaterne
obmena nupassL.

4.126. Iap paxuycom R xacaeres seex pefep Terpasapa. Haitmr-
Te IIOMaAL NOBEPXHOCTH Texa, O0PASOBANIOTO KoMOHHANEl Wapa 1
rerpasapa.

Vnpamuewus s nosropemst

4.127. 1) Ha cropoe AC Tpeyroasmuia ABC pasra Touxa N rax,

2

at0 AN =2 AC . Menuana AE u orpesox BN mepmeHAMKYIAPHEL it

AE=m, BN=n. Haitmre nnomazs tpeyronsmma ABC.

2) Ha cropore AC Tpeyronummca ABC sosma rowsa K rax, wro

AK

o —

BK=b. Haiizure nrouags tpeyrosmia ABC.

Tepammst na Tpex Aaax

Ha pyceron Ha wasaxcion Ha antamitcron
[ Ronexn Volume

Cersent mapa Tlap cermenti Segment

Cexrop mapa Tilap cexropst Sector
Brcanmusit Turvedt cuasaran Inseribed
Omucanmstit Cuprraii cussaran | Outscribed
Tromazs Berinin ayaams Surface area
nosepxmocTt
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“Obuowi Ton

Busonss pasaexa «OBBEMBI TEI

1) O6ment npONaROTLHO NPHAMA! PARCH NPOHIREACHHIO IOAI

2) OBten MUPAMIAL PAREH NPONIRCACNIIO MIOMAAH OCHORAHIS
1

3
v-ls u

3) Obmem ycewemnoii mupasizs BLHCIRETCR O BopMYIE

RN TP ———

3
wennoit mupaMas, a h - ce BEcoTA.

4) OBuems: mOROGHEX Ten HPONOPEOMATBEI KyGAM HX WS-
Mepenit.

5) OBwen HuTHIHApa paben TPOIBEACHIIO IIOIIALH OCHOBARIS 1

V = nRh.

6) OGuen Komyca paBer TPOUSBCACHNIO TLIOMAAH OCHOBAMIS i
q

3

7) Obuem yeewemmoro xomyca, paguycs: ocuomammit K0TOpOro
pasuu R 1 r, a Buicora ~ h, onpesennerea mo dopuyae

S ,
VT,
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2) Buuvncans Ay AB, pnsucinn zeopesy Tuarop
AF = JOXT—OF = —F = VE5 5= V164 cu,
AB-24F-2-4-8ox.

3) Buasn, wr0 Bucota (ocs) mwmmApa 00, = 6 cv, muwHCTEM
aomazs cesenns:
Sesspa = 00, AB = 6 -8 = 148 (ox”

4) Cesumca ma 3D-mamocrpammo: hitps://www.

geogebra.org/classic/fku24dex B

3.24. Ipapuasnas mecTuyronsuas npuaya: 1) BHCANa B WILIHEAD]
2) omicana oxono uero. Haiigute otHomene miomazeit GoxoBLx 10-
BepxHoCTel MILTHADA H TPHAMLL.

8.25. Bucora nummnapa na 6 oM 60ILINe PAANYCA OCHOBAMIA, &
nxomany ero momoii mosepxmoct paswa 112 ca’. Haiizute pamsyc
oCHOBAHIS I BEICOTY HUTHRADA.

3.26. B mumiiip BICan OKTAYP TAK, ¥TO ABE €10 BEPIIMIL COBIA-
Rawor ¢ menrpanm ocxosamuit wEIHHAPa,
a ApyrHe ero mepu pacHOTONeNL Ha
Goxosoit nosepxuoct. Hajizure miomazs
60K0BOt HOBEPXHOCTH HAIAPA, ecH Pe-
6po oxrasnpa pasio a (puc. 3.13).

3.27. TLowazs Goxosoii nosepxo-
et mmmapa paguycos R pasma cymie
nnomazeit ero ocuosammit. Haitgute sit-
cory mwnzpa.

3.28. Haiiaure miomazs Goxosoi 1o-
BEPXHOCTH ITHHAPA, BINCANINOTO B HPa-
BIIBRYIO TPEYTOBHYIO HPHSNY BHCOTO
h 1 cToponofi ocxonanus a.

Puc. 3.13 3.29. Haitaure niomazs ocesoro ce-
IS WHAMEADA, OTNCANNOTO 0KOZO NPABITLHON TPEYFOALHOM mpiL-
awst, w3 mpeALAYmedt sazawL.

[+ Jlipaciiccaaloz0t ]

3.30. Tasonposouyio TpyGy Auamerpon 1420 s AByKpaTHO 5a-
BopaumBalor maoAANUONNON niemkofi. HafizuTe mromaxs miemi,
Heo0xOmNOf 1t HsonAIH | KM rasONPOBOAHOH TPYGH (ronmHOH
ILeNIH 1 MPHIYCKANI Ha LIBH TPEHEODEE).
4 Mlano: mwmuzp, R = 710 ne = 0,71 w1, 5 = 1 xse = 1000 1.
Hairn 25,
. = 2207k = 2+ 210,71 - 1000 = 2 - 1420 ma'=
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8) Ofmex mapa onpexensiercs 0 Gopyye
vt
3
9) Ofmex maposoro cersienta onpeaeaseTes Mo dopiyIe

V- RJ).
¢ 3

10) OBmex maposoro cexTopa pamEH CyMMe 0BBEMOR apOROTO
cermenta u xomyea:

VoVt Vom xh‘(R—%};(zm—n*)»m—n
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Pasaen 3
3.31. Moncio s ompeaexTs niomay GoxoBoil HoBEpXHOCTI Wi
uapa 10 sazanuoit wioMmazu ero ocesoro cesenis? Oocuyiire oTseT.

3.32. OcuoBamiess HPANOI HPHIND ABIAETCH TPAMOYTOLILLT TPE-
yromumms ¢ kateran, passu 6 8 cu. Haiigure niomams Go-
KoBofi 1 noAHOI HoBepXHOCTeli MPHIMHL, ectu ee BLCOTA pana 10 cx.

[+ Qiipaknseckarpacoray 5

.33, Jlne pyGu anmmofi 5 o w wwanerpo 5
3 cu coeumens APYT € APYFOM Tax, Kax mOKa-
samo ma pic. 3.14, mox npmsune yraon. Haii-
[ S —— Az
duryp.

‘Eoni omy qurypy PaspeaaTs o MK CRAPKH.
H NPUBAPUTE 3RO TAX, KAK NOKAIANO HA PHCYH- o

xe, To moaysme TpyGy Amamof T cx u samata =
pemaeres mpocto.

A Jlano: mummmap, R= 15 s, h=Tew. N ‘

Haiira S,

(i

3.34. Oia us cTopon npAMOYTOALIIKA paBHa 6 CM, & AHATOHATE —
10 c. Haiigure nomazs nomsoil nopepxuocTs wimempa, 06pasosan-
HOTO BPAIEHIEN TPAMOYTOLIIKA OKO0 GOILIICH CTOPONEL

3.35. Ogmo ws ABYX ceuemiil WLMIAPA, IPOXOAMILIEX epes ARy
00PASYIOIIYI0, NPOXOAMT Wepes OCh WHINAPA, @ ABYTpamEMi yrox
mexcay Aammsm cewemmn paven ¢. Haiizute otnomenue niomazei

3.36. Kax TOCTPORTL KACATEALNYIO TIOCKOCTE WLTMNAP, MPOXO-
Asyio uepes gamiyio Touxy sae memmnapa? (s Toro wTobu mO-
CTPONTE IIOCKOCTS, ACCTATOMHO YKA3ATL ABC NEPECEKAIONUICCH TPA-
Mbte, nexamue B 9T0ii MAOCKOCTH).

3.37. Jloxancure, wro cysus: mIomazeli IPOTHBOMOTOKHEX TPa-
Heil MTHPeXyrOTLHO/ NPHIM, OMHCANNON OKOTO WILTHIAPA, PABHLL

3.38%. JoxamuTe, 4To CyMMa ABYTPANNLIX YIIOB NPH NPOTHEOMO-
OHBIX PEGPAX HETMPeXYrobHOI NPUIMAL, BUNCANNO B WILTHIAD,
pasia 180°.
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BONPOCL! 1 YNPaXHEHIS ANA NIORTOPGHHS WKOALHOTO KyPCa FEOMETPIN
Paazea 5. BOIPOCBI M YIIPAKHEHHASA 115 IIOBTOPEHIS
IIKOJIBHOTO KYPCA TEOMETPHH

ILIAHHMETPHSA

it wanee

1. o Taxoe reoMerpns, nammMeTpHRA?

2. Kax caeayer mommmats npepuozenie: «Touxa B 1exut Mexay

Tousarm A u C?
3. Uro axoe ays, gonoHuTe B 1YS?
4. Uro Taxoe OTPEAOK, €ro KON N BHYTPeRHIE TouKI?

5. Kax navepsiercs Amuna orpeaka? Kakie Mepst ATHHS Bai aia-

ere?

6. Hro raxoe yron? Hagommre axementst yraa. Kax oSoanausetes

yroa?
7. Yro Taxoe pasnepayTa yro1, OCTpEL, TYNO?

8. Kakis UHCTPYMEHTOM HIMEPSIOT REIHEY VI8 I KAKie Meph!

yraa B smaere?

9. Kaxite yrIs HASLBAIOTCS CMENHLINI 1 MeMY DARNA X cysia?
10. Kaxue yriu masisaiores BepTHKAILHBME B KaKie WX cBoil-

11. Kaxie npsasie HASHBAIOTCR NePUeHANKYIAPHLMA?

12. Kaxue yriui HASMBAIOTCS HAKDECT ICHKAIUMIL, BHYTPEHIMMI

D e p——rd
13. Kaxie npsansie HASMBAIOTCS MapALICILHLIMA?

14. CpopmyaupyiiTe NpHIRAKH NAPALICTLHOCTI IPAMELX I AOKA-

15. Kaxie cmoffcTsa NApaiienbuuix NPAMMX B Haere (Tapai-

texsase Tperseit npaNofi)?

16. Kaxas gurypa nasumaetes Tpeyromsmuxon? Kawie mx utst

811 anaete? HagonuTe X oiemenThL.
17. Uro Taxoe Meguama, GcceKTpiCa 1t BHCOTA TPEyTOABIIKA?

18. [loxaarre Teopeny o cymue DTpemIIX YTTOD TPEYTOTBHIKA.
19. ‘Chpopuyaupyiite npuanaxs pasencTsa TpeyromLAIKOR, AOKA-

20. Yro Taxoe npaMoyroxsuLii Tpeyronsunik? Kaiie ero coficrsa

21. Jloxanure NPHIHAKH PABEHCTSA IPANOYFOTLIIX TPEYTOALI-

22. Uro Taxoe nepuewpiyasp, HaKTOHAN  ee npoexua? Kaiu-

s croffcTnai o 06aaxaiT?

23. Jlanna xaxoro oTpeda GepeTest b KaRCCTDE PACCTONMILS 0T TOW-

&t g0 npaoii?
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3.39%. Ha GoKoBOil IOBEPXHOCTH WILTHIAPA OTMEUEHS! TPH TOUKH,
KaKAAN MAPA MY KOTOPAIX He ACANT HA OAHOH oGpasyiomeii. Kax maii-
TH TOWKY nepeceuenI ero nPOuIBOALHOH 0OPASYIOLIEIL ¢ ILIOCKOCTBIO,
npoxopsueii wepes gamusie Tpi Touku? (Pic. 3.15).

3.40. Kaxoit qomiia GHITE GABHCHMOCTS MEHAY PARNYCOM U BICO-
T0it nuLTHIAPa, 4TOGH 1IOMAAL ero GOKOBOIl IOBEPXHOCTH Ghta paBa
II0IAA KPYTa, ONHCAHNOTO OKOIO EXo OCEROFO cevenist (pic. 3.16)7

‘4 Mlano: uwnunap, R - pamuye, h -~ saicora, S - niomazs xpyra,
OMICANIOrD 0KOI0 OCEROTO CONCHNS WILTHHAD, S, = S.
Haiiru aapucmocrs sescay R u h.

Pemene: S, = 2nRh. C zpyroii cropomst 3 AA00, A0, =

X Q:ADZJA

00,

iR e h

1
z

Orctoga § = 7+ A0* = L (4R + ) = BRh = 4R + . Eean npes-
"

nonowTy 7o Toxt - 8r+4=0=x=4:JI2 e h=22%

+V3)R. ®

Pue. 3.15

Yupawmuenus s mosropemst

3.41. B pasHoGeApentsril TPEYrOLNIK BINCANA OKPYAHOCT pa-
oM 7,5, KOTOPAst AT BHCOTY TPEYTOTbHIKA B OTHOMeHHH 17:15.
HajiiTe nepuyeTp 1 MIOMAAs TPEYTONLIHKA.

3.42. B panenimo nmicana oxpyciocs paguycoy 6. Towxa xaca-
KIS OKDY/HOCT ACTHT WIAHEE OCHOBAHNC Ha OTPE3H, paBme O
12. Hailure cTopoms: Tpamemin i ee nI0mazs.
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Pasnen 5

24. Kax MO’®NO MOCTPONTS TPEYTOALHMI TO TPEM CTOPOAN, N0
ABYM CTOPOMAM W YRy MEKAY HIMH, IO CTOPOHE M HPIHIEKAIINM K
neit yraau?

25. Kax nocrpous, yrox, papmuit zanmony yray?

26. Kax: nocrpouts Guccextpucy yraa?

27. Kax uaiiu cepeguuy orpeaxa?

28. Kak NOCTPOITS MepNeMKYAAD, ONYIeNKLi 13 TOIKH a Aax-
nylo mpayio?

29. Uro raxoe cepegummiii nepuenmmcyaap otpesxa? Kai ero
crpost?

30. o raxoe oxpysocTs? Kaxie ee onements: it suacre?

8-it wance

1. Kaxas ¢urypa nassmacrest smoroyrombmmxon? Uro Taroe nsi-
iy smoroyrombmuK?

2. Uewy pasma cysMa DHYTPERIIX YI/IOB BHTIYKIOTO MHOTOYTOTD-
nmca, cymaa premmix yraon?

3. tiro Taxoe sermpexyromsmix? Uesty pana cysma ero muyrpen-
nnx yraon?

4. Yo raxoe napanrenorpau?

5. Jloxammre cnojicTna mapanenorpansia.

6. Jloxammure npuamax napasresorpaua.

7. Uro raroe npsmoyromsmmc? Hagosure ero cnojicrna.

8. o raxoe pows, xuaxpar? Kaxme mx cooitcrna it amacte?

9. Jloxammre Teopeny dazcca.

10. o Taxoe cpennn mmm TpeyrorbuiKa? JloKaKuTe ce cRofi-

11. Uro Taxoe Tpanemus, pasmoSoxas Tpamems, IpTMOYTOABHAN
Tpanemus?

12. Jlokanue Teopeny o cpeaneii mmu Tpamem.

13. Karme Todxn RaIMpaoTos aaMesaTemBESIMI TOTKaMIH Tpe-
yrommmxa?

14, JloxanaTe, uTo B TPEYTOTMIG MO0 BUHCATH OKPYAIOCTS
u oxoT0 mero omcaTs OKPYRHOCTS.

15. Kaxman cpofictnass 001afaior puucanmse 1 ommcammie e-
Tpexyromummn?

16. Kax onpeaeaserest xocmmye ocrporo yra?

17. Jloxancure reopeny Mudaropa.

18. Wro Taoe KocumyC, CHEYC  TARFENC 0CTPOTO yrAa?

19. Onmmnire sapncmocTs TpUroNOMETpNECKIX (YR 0CTPO-
ro yraa.

20. Kax onpeaeamorcs smauenns TpuronomeTpirtcckix dymuii
yraon, pasmsix 30°, 45°, 60°7
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Pasgen3
3.2. Konye. ¥ ceuenmubrit xonye

Haywun nynsr, st 6yaere:

© namu onpedeienus KoHyCa, yceuennozo Kouyca, ux aaexenmot,
usoGpascams ronye na naockocmu;

© pewame sadauu na naxoxdenue srenenmoa KoHYCa:

 Gwaodums dopyel naowadei Gorosoii u noawoil nosepxHocmei.
Konyea u npuxensam ux npu pewenuu sadau;

© pewame sadauu na naxoxdenue I1ENEHMOB YCOUOHNO20 KONYCA;

 Gwaodums gopuyael nxowadeis Gorosoil u noawoil nosepxnocmei.
yeeuennozo konyca u npusensmy ux npu pewenun 3adax;

© us00paswamy ceuenue KOHYCA U YCoUCHHOZ0 KOHYCA RAOCKOCTbH0,
npusensamy ux npu pewenuu sadau.

3.2

. Konye

s

Puc. 3.17 Pue. 3.18

Tento, o6pasoRaiioe BPAUEHIEN HPAMOYTONLHONO TPEYFOTLHIKE
BOKPYT OAIHOTO 3 €0 KATETOB, HATHBACTCH KOKYCON.

Ha puc. 3.17 naobpaxen xomyc, o6pasoBammstii Bpameniest mpa-
oyroasioro peyronsia AOS soxpyr SO. Tlosepxiocs, o6pasosa-
nas spanienien runoTenysu AS, nasusaetes Gox06oll nosepIUOCMLIO
Kouyca, a Kpyr, nomyuemumii spamtemien xatera AO, ~ ocuosanuen.
Paiyc ocHOBaNI KOHYCA HASMBACTCH €r0 PAduUYCOM, TOUKA S - Gep-
wunoi, orpesox SO - ewcomoi, a npamas SO - ocvio Konyea.

'Bostkas II0CKOCTS, IPOXOAAST YIepes 0ch KORYCA, BISCTCS €10 1o~
cxoeTsio cuserTpi, a SO - 0cv10 cummempu. Kouyc e uxeer uentpa
cunoerpui. Bee Ocensie ceueii KORYCa CTh ABIAE MEAAY COB0fi pan-
HoGeapensie TpeyrobiH. OTPEsOK, COPTHNAIONY BepuIILY KOyCa
¢ TOUKOli OKPYJHOCTI OCHOBAINSL, HATHBACTCH €10 06pasyIOWeil.

IL10CKOCTE, TPOXOAMAS 1ePed OGPAIVIOIYIO KORYCA M He HMeio-
IR ¢ MM APYTHX OGIX TONEK, HASLIBAETCH KACAMEABHOL NAOCKO-
embio aroro xomyca. Ha puc. 3.18 #a06paskeiia KacaTeaLHAs LI0CKOCTS
o, npoxoasImas wepes o6pasymouyio SA. 3aeck WI0CKOCTS o nepenI-
KyIAPHA MIOCKOCTH, NPOXOAMIEH Wepea obpaaylomyio SA i ook SO.
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BONOCH! U YNPaXHeHMS /1% NOBTOPEHHS WKORLHOTO KYPCa FeoMeTpu

21. JloKasciTe, 4T0 KATET HPAMOYIOILHOO TPEYTOTLHIKA €CTS Teo-
MeTpIeCiOe CpeAHee THIOTEHY3H i HPOEKI JANIOTO KATETa Ha Hee.

22. Kaxuw coofCcTBoM OOIAJA€T BMCOTA PSMOYTOBHOTO Tpe-
yroMumEKa, OmyIeHAR U3 BepUEHE mpMOTO yria? Jloxacite 910

23. Kaxue QUIypH HOIMBAIOTCH PABHOBETKMMI, PABHOCOCTAD-

24. Kax onpegeasercs miomags npaMoyrosma?

25. Tlo xasmu (OPMYIaN ONPEACIIOTCH IIOMAAN APAIIENo-
rpansa, Tpeyronsumica  Tpanenn? JlokauTe wx.

26. ro raxoe mpamoyrombaas cicrena Koopaunar? Kax ompee-
AsoTes KoOpAUHATH TOUKH?

27. Kax onpegeaseres paccrosmie Nexay Touxami?

28. Hanumire opiy-Ty feTenits OTpesica B AAHNOM COOTHOMIEHIL.
Kaxc onpeseaseres cepeauna otpesxa?

29. Hammmure ypassenite npsiyofi 11 OkpyiocTiL.

30. Kakowst 0cOBeHHOCTH PACTIOOerILt IPANOii 1 OKPYAHOCT,
‘SBQHEBIX CHOMMI YPABHEHIMI, IO OTHOIIEHIIO & OCSIM KOOPAHHAT?

31. Kax onpexeasercn xocmuyc, cumyc i ramrenc yria or 0° go
180°7

32. Hammmmre opsyst mpumesem.

9-4i seaace

1. Hro raxoe cxanspusie i sexropuse semnmu? Kaiue sexropst
HaamBaoTeR CxAAAPHLMI? KAKOR CBA3L MEAGAY REKTOPOM M MApAI-
exbIN neperocom?

2. Kax onpepensiercst cywa sextopos? Chopuymmpyiite npasu.ia
mpeyzoasnura u napazsesozpana.

3. Uro Taioe Moayas vewTopa? Kaiue BexTopi Hasusaiores pas-
san?

4. Kax onpeseasiercs paswocrs sexropos? Kax onpesensiercss yu-
nomenue pexTopa Ha wien0? Kaxmuu cpoilcTsans o0mazaior oTi feii-
crama?

5. Mro Taxoe YroN MEAAY BOKTOPAMS It NPOCIILLS BEKTOPA 1A 0Ck?
Kastue 1rx cnoficrsa nut anaete?

6. JloKazuTe eAMNCTRENIOCTS PASTOACHI BEKTOPa M0 GasiCy.

7. Kax onpeaensmores xoopuuats sexropa? Kax onpesensmores
AefiCTBIS HAZ BOKTOPAMS, SAJAMNLIMIL B KOOPHNATAX, MOZYA BOKTO-
pa?

8. Uro raxoe cxanapuoe mpoussesewue sextopos? Jlowasire hop-

syay -6 [ [o-cos(a5). Kax ompereasere cxazaproe nponavese-

nite » xoopMHATAX?
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Eca nosepxuocrs kouyca paspesars 1o ofpasyiomeii u OkpyiHOCTH
OCHOBAMISL I PASEEPHYTS ee Tak, WTOOH GOKOBAS HOBEPXHOCTS € OCHO-
BanHent JieKana B OFHO/ IIOCKOCTH, TO KA IIOCKOCTH NOXYwiM GuTy-
Py, nasuaenyio passepmroil xonyca. Ha puc. 3.19 usobpaena pas-
Bepria Komyca, CocToRmas 13 cextopa SAA,, PARYC KoTOPoii paver
o6pasywomeii [ Komyca, a ATHA AV PaBHa ATHIE OKpYXHOCTE 2T
ocHoBamI KOMyCA, ¥ KPYTa OCHOBAMMSL.

A
Puc. 3.19

Onpesein nomans Goxosoii mosepxioct xonyea. Us puc. 3.19

BHAUM, 4TO MIOMARL GOKOBO/ NOBEPXHOCTH KOHyCA pABHA HIOUAMH

cextopa SAA, paguycos | i ¢ mentpansmbe yrAoM o § =S, U3

© memTpATLEMN YraoM o i pamiyeon [ ompexexseTea no dopuye

Orciona

s,

T.e. monysma opayay S, = wri.

A mromazs moamofi nonepxmocTH KomyCa onpeAeATCTEs opMYIOH
S, =8, +8, =nrltar =l +r).
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Pasnen

9. OnpegeiTe ¢ HOMOIIbIO BEKTOPOB KOOPAUHATE HEHTPA TIKECTH
Tpeyrombmixa.

10. Uro raxoe pemenie Tpeyromsmuxa?

11. Jloxancure Teopeny xocuiycos.

12, Jloxancure Teopesy cuycos.

13. Kaxc MOAHO pemINTS TPErOIHIK [0 ABYM CTOPOMAM i YrAY
ey mi, 1O OO CTOpoHe M ABYM yraau?

14. ro raxoe nomauas amuna? Kaxmu cofiersas oxa obxaza-
er?

15. Uro Taxoe npaswLubi NHOTOYrOTLHIK?

16. Kaxue BeKTops HASHBRIOTCA HANPABISIONUDE # HOPMAT:-
LM BexTOpaMH pAMO? HANMIINTe COOTRTCTRIOIIE YpaBNeHis
npsoit.

17. Uro mut nommmaete 0% npeoGpasOBaIMEN LIOCKOCTH?

18. Kax onpegensietcs: ocesas i UeRTPATbAS CHMMETPHH?

19, Uro Takoe noBopoT 1 napaTeLNLIL Mepenoc?

20. o raxoe Aswenie? Kaxona ero casian ¢ connemenien?

21. Uro raxoe npeoGpasosanite moz0Gus 1 KodPPuIHERT NOROGHS?

22. Uro Taxce rooreris? Kaxmm cooficraaMm oma o6aaxact?
Hro Taxoe uenTp 1 KodpuIHenT roMoTeTII?

23. JlokamuTe npUANAKH HOAOBNS TPEYTOILMILKOR.

24. Kaxusi cuoficTsann 00Iaaior GHCCEKTPHCH Tpeyrombimmia?

25. Copuyaupyiite mpUINAKH NOROGHS PAMOYTOIBHAX Tpe-
yrommmos.

26. 1o Taxoe TPONOPIHONATLHEE OTPEAKH KA OKPYAHOCTIL I Ka-
koBt 1% caoficraal

27. Uro maxoe oxpyxcuocT? Hasoire OCHOBHELE DIeMEHTS OKPYK-

28. Kaxusi csoficTsann 00a1aeT KACATETbHAS OKPYAHOCTS?

29. Kaxt MOFYT pacHOTaraThes MPAMAT 1T OKPYANOCTL OTHOCHTEE-
5o Apyr Apyra?

30. Kaxusen csoficrsans o0aazaeT X0pAa it AVTa OKpyMHoCTH?

31. Ciombio oceli CHMMETPIH HyEeT OKPYAHOCTS? A HERTPOS CHM-
serpuu?

32. Uro Taxoe scaumil yron  neHTATLHLL yTOT OKPYHHOCTH
1 xaxoBst mx caoficrsa?

33 Kaic paciioniaraiorcs e OKpYHOCTH OTHOCHTEABHO APYT APY-
ra? Kax onpesessiercs pacerosimie MesAy ux uentpanu?

34. Uewy pasen yron Nexay Kacareuofi i Xopgoit, HyelOUIIE
oI Tty Ha oxpyswHOCTH?

35. Kax ONDEAEIACTCH YION MEMAY ABYMS CORYIME OKPYNO-
ern?

36. Uesy papia cyMa BHYTPENHNX N BHENINIX YIIOB BHIYKIONO
moroyronuma?
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Pasnen 3
Ceuenus xonyea

Cesexie, obpa- a Cesee,
aomannoe mwioe- obpasosanoe
Kochio, npoxo- naocKocTiI0,

smeii wepes npoxonmmei

wepes sepumny 1
e napaszesofi
ocn xomyca,

ocn xomyea,

“paenotedpen- pasnotedpen-
ik perigons nwa mpeyzons-
Ceuente, 05-

Cesene, pasonanoe
obpagonaniioe maocKoCTHIO,
mrocKoCTHIO, nepecexatomeit

nepmenzi- ocs xomyca
syasproit ocu mox yraow, ne
wouyca, anazer- neprenzuiy-

ea kpyzon. ampuu ero

8.2.2. Veewemumit xonye

Tepeceses npoussOABHEL KORYC MIOCKOCTSIO, HAPALIETHO OC-
nopammio. TlOIYuEHROE CeNEHHE SBIRETCS KPYTOM, OHO ACTHT Ko-
nyc A Ape wacTi. O H3 ITHX HACTEH HATHBACTCH MATLM KOHYCOM,
HOZOBHAM AAHHOMY KOHYCY, 4 BTOPAR WACTD — JCCUCHNBLM KONYCOM
(puc. 3.20). Tonyuentioe ceserie i OCHOBAMIE HCXOANOTO KOWYCA Ha-
GBAIOTCS OCHOGANUAMU YORUEHHOTO KORYCa. PACCTORNIE MEXAY oc-
HOBAMISNH YCEYEHNOTO KOMYCA HASHBAETCH €ro  6bicomod. OTPesox
00, Buicora yeeuemoro Kouyca. Vcesenmiil KOHYC MOAHO HOTYSHTE
spamenuen npanoyroxuuoil Tpanemu ABO,0 BOKpYr Gokosoit cro-
poust 00, mepuemguicyaspuoii ocnosanio. Cropona 00, massisaetes
ocbi0 yeeuemoro xouyca, a propas Goxosas cropoma Tparern AB —
ero o6pasyiomeii. Tlosepxiocts, morysenas spamenien orpesia AB,
HaGkBaCTeR GOKOAOI NOGEPXNOCMBIO YCCUCHHOTD KomYCa.

Veeuemuuii xomye wacto menoxssyercs n apxurextype. Apiun
npuMepon oTomy sBaserc spamme Gusec-uentpa «Antum Opas B
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BONPOCH! U yNPaXHeHMA /1A NOBTOPEHMS WKORLHOTO KYPCa FeoMeTpu

7. o Taxoe LENTP i ANOPEMA IPARMILHOTO MHOTOYFOTLNIKa?

38. JloxazTe Teopeny 06 OTHOMICHIN ATHMHEL OKPYAHOCTI K co
suanerpy. Tlo xaxoit opMye OUpeAeITETCS ATHa OKpYAKHOCTI?

39. Uemy paso oTHOmeHKE MIONAACH HOAODHAX TPEYFOALRIKOD,
HOAOBHAX MHOTOYTOALIKOS?

40. Uro raxoe xpyr? Kaxue ero oxewentss vot suaete?

41. Tlo xaxofi dopstyze prucaseTes miomass kpyra? Hammmire
oty doparyay.

42. Kax onpegeasmores Iiomaz cexTopa i cersenta?

43. Kax BHNHCIACTCR IO NPABILIBHONO MHOFOYTOTbHIKa?

44. Y7o Taxoe mponopuonansube otpesiu B kpyre? Kaxie wx
cnojicTa nu anaeTe?

45. Kaxue MeTpHueCKHe COOTHONICHUS B HPAMOYFOTHOM Tpe-
yromummse pa suaere?

46. Kax onpeaenuTs Bua TpeyrombmiKa (0CTPOYTOTBHL, HPANO-
yromumatii mam Tynoyromumin)?

47. Kaxunen cuojicrsann o5aazaer Guccespica Tpeyrosmia?

48. Kaxona 3annciMocT MEACIY CTOPONAMI N ZNATONATAMI BI-
canmoro werspexyromsmKa?

49. Hasosirre ocHoBbe STANS PAIBTIE TeOMETPMIL

Vnpammuennn

5.1. Jlaus: ZAOB = a u ZBOC = ¢ obmeit croponoii. Uexy pa-
sen yron Meway ux Gccextpucani? PaceMorpure ciyuail csemmux
yraos.

5.2. ZAOB = a u ZBOC = , ZCOD = y 1t o1tu pacniookeist nocze-
osaressio. Haiigure yrox mexay Guccexrpucans yrios AOB u COB.

5.3. Mepuerp pasuoGexpentoro Tpeyronsumia pases 18,3 u, a
ocuosamie na 3 » Gombie Goosoii cropoms. Haiizure cropomst Tpe-
yromummsa.

5.4. Meauana npAMOYTOALHOTO TpeyrONMEIKA ATMHOM M, HPOBe-
Aemuas K rumoTey3e, e pMofi yron B otRomenmi 1:2. Hajiute
KateTs: TpeyroMBHIKa.

5.5. Haitqute paceronmme Meaczy cepeimam Amarouancit Tpare-
s 10 ocHOBamMAN @ 1 b.

5.6, Hailqute yrast MemAy KaCaTeILHBN K OKPYAHOCTH, IPO-
BEfleHHLIMI uepes BEPUIMNB TPEYIOTLHEKA, BINCANNOTO B AAHIYIO
OKPYJHOCTS, €CTI AN VI BINCANHOTO TPeYTOBHMICA.

5.7. TIpi KaIKiX YCAOBIAX TEUTP OMICANIOI OKOI0 TPEYTOTLHIIK
OKPYJHOCTH PACHOTONeN BHYTPH, K4 CTOPONe, BHE ITOFO TPEYroTbIIL-
xa?

5.8. B wpeyromumuxe ABC gamo: BC=a, a rousu D u E geast cro-
ponst AB 1 AC 8 otomeni m : n. Haitaure BE.
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Puc. 3.20 Puc. .21

ropoze Hyp-Cyarras (puc. 3.21).

Caoiiemaa yeenennozo ronyca

+ Bee obpasylomite yeeuenioro xo-
syea papmE Memay coBoi.

+ Bokomas momepxHocT yceuwen-
HOTO KOMYyCa SBAETCH HACTHIO
Goxomoii momepxHOCTH COOTRET-
crayomero xomyca.

* Tomuas nomepxiocts yeeuemsoro
xomyca cocrout u ero GoxoBoit
HOBEPXHOCTII It ABYX KPYroB, pac-

+ Pasmepria ycewemmoro xomyca
nomepXHOCTH u ABYX KPYToB,

Puc. 3.22

pacnonoenmx » ocnonammax (puc. 3.22).

Ho6u ompeseanTs miomasn Goxoboit momepxmoCTH  yeesemmo-
1O KONYCa, AOCTATONHO OT WAOWAAH GOKOBOfi HOBEPXHOCTH GorbIero
Komyca oTHATH miOMaAY GOKOBOfi MOBEPXHOCTH  MEMBIIETO KOmYCA.
Tiyers papmycs ocnopamii yeesemnoro Komyca pasmst r 1t R, a 06pasy-
soman pasna AB = L. Tora n0umas GooBofl NOBEPXHOCTH MeRBIIERo
xonyca pavna S, = xr - SB, a Gomsmero xomyea - S, = <R - SA. Torga

S,,=5,- 5 -aR-SA-rr-SB~ RSB+ AB) - nr- SB =

=S, =R+ SBR - .

Teneps SB supasust wepea L, r 1 R. Tpeyromsumen SO, 1 SAO
1006, TOTOM, SBE 5 . a8 N

A0 VS R "™ SEl R
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Fasaens

5.9. Jlnaronans mpaMOYronLHOi Tpamenum u ee Goxosas cTopoma
pasiss 4 ox. Hafizure cpexmion mmmmno Tpamemu, e ce sicora
pasia 2 ox.

5.10. Boaumas cropona spanewn passa 24 o, a paceronme M-
27 cepemmman ee qmaromazeit - 4 ca. Haijzute emusee ocnosarie.

5.11. Buacora pota gemut ero cropony a oTpestr, pasme 0 u b.
[ ——————

5.12. Pasgenume. mapaznenorpaser ma Ase wacr Tax, Wt 3
Srux wacrell MO BLUID COCRABITS HpAMOYPOLHK.

5.13. Pasteante tpeyromumm mia Tpi MaCTH Tax, G 13 9T
acTel MOHO SLL0 COCTABHTL BPANOYROTBHK.

5.14. Tpaews cousi AuaroanasM AemToR Ha 4 TpeyroRM-
xa. JlokasnuTe, 4TO TPEYTOILHMKH, OCHOBARMSAMI KOTOPHIX CTyIKaT Go-
O ———

5.15. Halizure gammy obmei xacavensio oxpysocreit panyca-
i 7 3t R, Kacaomurkes Apy® APYTa RemmIy o6pason.

5.16. Tloctpoiite KBagpaT, PaBHOBETMKMIl ¢ AAHHLIM TPEYIOMh-

5.17. B mpasasmsi mecryroms o croponoi 10V3 e s
can xpyr. Haiignre cTopony Ksagpata, BUHCANHOTO B 9TOT KPYT.

5.18. Borosan cropona pasmobexperHoro Tpeyronsmika pasia d o,
a Meamana, mposeenas K Gokomoii cropome, pasma 3 cm. Haitgure
ocuonanie TpeyromuKa.

5.19. Ocmonasme panmoseperoro Tpeyroummca pano 4y o,
a Meauana, mposeenas K Gokomoii cropome, pasma 5 cm. Haitgure
Goxonyio cropony Tpeyroma.

5.20. Eexn a, b, c - cropomss Tpeyronsmnxa, a R - parye omncan-

woft oxpyoeTn, 7o poxaite dopryay S = 5.
5.21. Eau h,, h,, h, ~ BHCOTH TpeyToLMIL, @ r ~ paguye -
i xcure Gopryay L N
camnoii oxpy: , 10 A P . o
5.22. Tlo aazanimss cropoast a, b, ¢ TpeyrOTbHMIA HAKAITE BEICO-
2y h, 1 naomaxs TpeyrorsmIca.
5.23. Jloxasute, WT0 AWATONATI MeTHPEXYTOTLHITKA TEPHEHANKY-
ANDHEL TORAA  TOTHKO TOXA, KOTAA CYMM KEAAPATOR ErO IPOTHEONO-

AOHbX CTOpON paBmB.
5.24. Bie IPANOYTOILHOTO TPEYIOTHIKA HOCTPOCHE TOIVKPYTH
Tak, 9TO CTOPOHM TPEYFOLEHKA ABATIOTCH AMAMETPAMH OTHX HOTY-
Kpyros. Jlokaste, 4TO WO, GOTLIIEro NOIYKPYFa PABHA CyMME
nomazeii AByx ApyrEX.
5.25. HaiizuTe miomaxs posGa ¢ IepHMETPOM 2p, CCTH CYMMB -
romaneit panma m.
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Pasnen 3

Orciona SB - Toraa us pasencrsa S, = 7Rl + 1 - SB(R - r)

nomysn S,,, = xrl + <Rl Taxus obpasom, S, = (R + r).

B ofmen ciyuae paccuoTpemHSi HAMN KOHYC HASHBACTCH MPA-
vt Kpyzoasn Konycon. Tax KAK €T0 OCHOBAMIE CCTE KPYT, T0 BHICO-
T4, TEPEHANKYAPHAS TAOCKOCTH OCHOBAHAS, NPOXOAIT epea HEHTD
ocnopammns. Ha NpaKTiIke PACCMATPMBRIOTCS U APYTHE BHA KOMIe-
cxux nomepxiocTelt, a mMeuHo: mycrs kpumas L pacnoioena B mio-
cxoeri o, a Touka O - s ee. Coegummns Touxy O ¢ KaxAOH TOUKOH
M wcpusoii L. Durypa, coCTABIEHIAN 13 BCCBOIMONHEX 0TPeskon OM,
(M & L), nassaetes xonuueexoil nosepxnocmsio. 3aeck wpusas L na-
awBaeTeR HApaGIAIOUel KORIICCKOM ToREPXHOCTI, TouK O ~ GepuIl-
Hoit, a oTpeaox OM ~ o6pasymusei (puc. 3.23). Tlpimepos Kommeckof
HOBEPXHOCTI MOOT CAVAKHTE TOPFOBO-DAIRICKATEALMM KoMILIEKC
«Xau Iarups 5 ropose Hyp-Cyaran (puc. 3.24).

o

Puc. 3.23

Tax Kai B Kypee cpeAueii NIKOZH PACCHATPUBAIOTCS TOABKO HPS-
Mbie KPYTORKIC KOHYCH, TO B AATBHEHIIEH MEI HX YXEM HAILBATE IPO-
cro Konyeanu.

Eeair ocnomaien MHPAMHAN ARAAETCS MHOFOYFOLHIK, BIHCAN-
il B 0CHOBANHE KOHYCA, I BEPIINHEL IHPAMIM i KORYCA COBIARAIOT,
70 oty mEpaNuAY HAIMBAIOT enucannod B AammbE KORYC (pHC. 3.25).
A ecan oCHOBANIGM THPAMIAL ABASCTCH MEOTOYTOTLIILK, OMUCANHELL
0KO10 OCHOBAMMS KOHYCA, A BEPUINHS NHPAMIZH W KOHYCA COBHAZA-
10T, TO MUPAMIAY HATMBAIOT OMUCANNOI OKOTO AQHHOTO KOEYCa (piC.
3.26). AHAIOTHIHO MOHO PACCHATPHBATE YCCUCHIYIO HHPAMIAY, O
CNHYIO OKO710 AANHOTO YCRUEHHOTO KOHYCA, i YCOUCHHYIO THPAMIZY,
suucaniyio 5 nero. Ha puc. 3.27 usopawena yeeuemuas derspex-
VTOALNAS THPAMIAA, BUHCAHNAS B VCCUCHHL KORYC.
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BONPOCH! 1 YNPaXHEHIS ANA NOBTOPGHHS WKORLHOTO KYPCa FEOMETP
5.26. JTne cropouss TpeyrombmKa pasis a u b, a ero niomaxs S ~

3
=2 ab. Haiizure tpernio cropony rpeyrosmixa.
10

5.27. Buicora Tpeyromsuiia, pasuas 4 i, A€IUT ero ocnonamie 5
omomenun 1:8. Hailgite Ay 0Tpesia, napaiiensoro arofi shcote
H ZeISMET0 9TOT TPEYTOALHMK HA PABHOBEIMKHE HACT.

5.28. Oxon0 oxpysHOCTH paguycom R omicana Tpamemis, Mems-
e ocnopamne koropoii paswo 1,5R. Haiiure miomams oroii tpare-
s

5.29. Hafigure yrist napaiiesorpayna, BHCOTS KOTOPOTO paBs
h, w b,y a nepmerp pasen 2p.

5.30. Ocuopanus 1 MembIAs GOKORAA CTOPOHA NPAMOYTOALHOR
Tpanemmn pasmst a, b ¢ coorsercraenno. Haitaute paccrosmue or
TOWIN HepeceueNII AMAFOMATEI TPANEMI 40 OCHOBANI B Membeil
Goxonoii cropomst.

5.31. Ocuonanie TpeyronmmIKa 1 BicoTa, onyIEAR A a7y CTO-
pony, panmt a 1 /i coorsercraemo. Hafizume cysny Goronirx cropor,
e yrox mescay s pasen o.

5.82. Baicora pasmoboroit Tpanerut pasa A, 2 ocTpiii yron weik-
2y ce amaromans pasen 20. Haiizurre cpeumion mmirio Tpanemi.

5.33. B mpmwoyromummi Tpeyrommmx ¢ Katerasn a u b mican
xnagpar, mceromuis ¢ s 0B mpANOf yro. Haiizurre ropony a-
para.

5.34. Cropomss mapanesorpaya pasmss a u b, a ocTpuri yrox pa-
semn ¢, Hailqirte Tanremcis Y108, 0GpASOBANNLX AHATONETLIO 0CTOO
yraa w cropomasi mapateTorpaa.

5.35. romams cextopa o memrpazsmme yraow 140  pasa
31,57 oxt. Haitmurre ero pazye.

5.36. Hailque yros Mexcay AHATONAZAMIL HETHpEXYToTbIIA

¢ nepumman o Towwax A(-5: 248) . B(-4i 2) . C(-2i ) . D(O0; 2).

5.37. lannt sepuunst tpeyroasunka ABC: A(2; 0), B(-3; 4), C(0; 1).
Haizurre nexcrop, onmmmeapuai Guccercrpice yraa A.

5.38. Jlokancure, wro yron Meaay npasssm y=k,x+b, n y=k,x+b,

srrmmeaseres o opye tgo

5.39. Tlpn xaxnx onasemwx a u b npmusie ax+8y+ b =0 u 2x+ay-
~1-0: 2) copmazator; 6) mapannenbmL; B) MepUERMMIYAAPUL?

5.40. JTse c1opons: TpeyromuIa pasi a u b, a GuccexTpuca yria
memay mam ~ L. Haiigure otor yron Tpeyromsmuxa.
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Ceuenus yeevennozo xonyea

> Ceuente, o5paso- Cesene, 06-
S Banioe maoCKOCTSID, pasosaniioe

! mpoxommmeii wepes naoerocTs0,

ocn yeesemnnoro mapaesuoi

xomyca, nasisaeres ocu yeeuemoro
oceanin cenenuen xomyca, anas-
u aasetes paano- ercs pasuo-
Gedpenunoi mpane- Gedpennoi
yuei. mpaneyued.

Ceuente, 06-

g S nepecexammet

| 1. tvo maxoe xonyc? Hasomure sce oaexenti xonyea. Tpisequte npu-
Mep Komyca 13 noBceauenuoll skusus. Hasomiere pazuepst ero ane-

Nenton (paxiyc, oGpaaylomas, micora).

‘Banuure Gopuyay nsomAAH GoKoBol nORepXHOCTH Kouyea. Jlowa-

3. Uro Taxoe yeouewssili kouye? HAJOBNT BC DICMONTH YCOUEHHORD
Kouyca.

4. Bamuumire OPNYY 1AOIAN GoKOBON TOBEPXIOCTH YCOUEHHOTO KO-
nyea. floxaskire cc.
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Pasnen 5
CTEPEOMETPHS

10-it kaace

1. Uro raxce crepeonerpus? Cpopuyaupyiite Tpu ee ocuoiie
2. To axcuowe TIT Ave mepecealouyecs TPNBE ONPEIETIIOT I0-

CKOCTS, OAHOSHANIO, T.€. ePe3 ITH HPTMLIE HPOXOANT CMHCTBENHAS IUI0-

cxoCTR. B KAKIEX eIlie CAYHASX TUIOCKOCTS ONIPEAEIAETCS OANOSHANHO?

3. Kax paciionoens: OTHOCHTEALHO APYT APYra HpAMas H WIO-
CKOCTE, CCII ONIE INMEIOT: 8) TOABKO DAY OBUIYI0 TOUKY; 6) XBe oBHHE
Tousn; B) He myeioT OBIIX TOUCK?

4. OGH3QTEALHO 111 NAPAIEALII ABE HETEPECOKAIOIECs NPTMLIE
5 mpoctpancrse? Kaxony eme TpeGoBamiO JOTKHE YAOBIETSOPSTS
OTH pAMLIe A1 TOFO, UTOBH 6T MApALTELHNM?

5. Kaxue npawuie nasusawores cxpemusaionymscs? Tpuseute
npuuep.

6. Kax pacmoaraiores xue mi0CKOCTH, eca o
mieioT ofuyIo TouKy?

: 8) metor; 6) ne

7. JoxacuTe NpHSHAKE NAPALIEALHOCTIL: a) HPIMOIL I ILIOCKOCTIE;
6) AByx mrockocTei.

8. Uro mu mOMNMATe HOA VIIOM MEAY NPAMBIMI B HPOCTPAR-
crse? Kaxue npsisbie HasBaoTes NepIeN MKy IApHLI?

9. Uro Bu noMMMAETE HOA YPAOM MEAY NPAMON I IIOCKOCTEIO?
Kaityio Ipnyio HaSHBAIOT HepHeH MKy IAPHO wioCKoCTH?

10. JloxanuTe NpHSHAK HePENHKYAPHOCT HPANO 1 LIOCKO-

11. Tloxascire, wTo mpsMbie, HepHEHAMKYAPHEE 0RO/ HIOCKO-
cru, napannensu.

12. Uro i mOMMMAETe NOA HePCHAMIKYIAPOM, OUYIEHNNM W3
Touicn ma n0cKoCTS? Kak ONPEAEIETCH PACCTOSMME OT TOMKH 40 0~

13. Uro sut nommMacTe Moz makTOMNOf, onymentof 13 TouKM HA
RoCKoCT, e npoeKINel: 1t ocHoBamTEN?

14, Jlokancute Teopeny o Tpex mepnemAMKyATpaX.

15. Kaxne miocxoctn nasmmaroTes nepnenamy aspmsm?

16. JloKamnTe TPHSHAK NEPICHANKYAAPHOCTI ABYX HAOCKOCTEIR.

17. Kax onpepesnsiercss paccrosmie MEHAY CKpOIMBAIOMIEMICS
npssesin?
18. Kaute cpoficTsa mapanienbioro npoexTHposamiss 5ut suaete ?
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Pasnen 3
Vnpamneuna

A
[+ Qilpakiuseckanlpacoral

3.43. Ms maorwoii Gywmars swpesste xpyr. Monysenmsii kpyr.
PasperBTe 1O KAKMN-HGO ABYM PANHYCAN i PATIIHTE KPYT 1A ABA
Kpyromsix cextopa. I3 KauAOro cexTopa mOCTpOiTe (cKORCTPYNPYH-
Te) KOMIECKYI0 HOREPXHOCTS.

3.44. Tlo passeprce xomyca (puc. 3.28) nailire ero picory, pam-
ye 1 naomAs NoROH HoBepXHOCTIL.
3.45. MaoGpasure pasmepricn xomycos, Aammuix na puc. 3.29, 3.0,

u maiiguTe NIOmALH GOKOBHX HOBEpXHOCTeIR.

3.46. Ha puc. 3.31 zana passeprica Gokosoit noBepXHOCTH KOHYCa.
HaiiiuTe BLCOTY  PARYC OCHOBANHSA KOHYCA.

2,4
8, ¢
2.6
b
4 90
Puc. 5.28

2
Pic.

9 Puc. 3.30 Puc.

a1

347. Tlo puc. 3.32 maitzure paguye ocmopamwx, 05PAIYIOMYI0
IIOmAY PASBEPTIH YeeUeRHOTO KomyCa.

3.48. Bucora xonyea pasia 4 cw, a paguyc ocwosams — 3 cu.
Passeprica ero Goxosoii nosepxuocTi smasercs cexropoy. Haiigure me-
puserp 97010 cexTopa.

3.49. Haiizure miomas 60K0RO NOBEPXHOCTH KORYCa, 06pagORAN-
HOTO BPAEIHEN IPAMOYTOILHONO TPEYTOTLHIK BOKPYF er0 Memsie-
1O KATeTa, eCH KATETH DTOTO TPEYTOTLHIKA PABHS 6 C i 8 Cr.

3.50. Pazitycss OCHOBANILS YCeueRHOrO KOnYea, 0GPAIOBAHOFO Bpa-

e a4 sy rspors A, w11 1.t
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BONPOCL! W YNPaXHEHIS ANA NORTOPGHHS WKORLHOTO KyPCa FEOMETP
19. Hasosute npusiimms: H300paXemis HPOCTPAHCTREHRBEX (HEYD.
na maockocr. Tipuseaute mpiyep.

20. Uro raxoe oproronansuoe mpoexTiposanue? Kai onpexeasercs
oM Ay OpToTORALROi HpoeKI MEOTOyrOTBHHIA?

21. Yro mu momuaere moA Bexropam B mpocrpaictse? Kasie
seiiersus npusensiores  win? TokaiTe npasu.10 napaseacnuneda
7% Tpex BeKTOpOR.

22. Kax 0NpeAesOTes KOOP/MEATS TOUKH 1 BEKTOPA B HPOCTPAH-
croe? HaiijiTe KOOPAHHATS BEKTOPA O KOOPMHATAN €r0 KOHIOB.

23. Uro raxoe cxanspoe mpomssesemie amyx bextopos? Kax
onpegensiercs yros sy exropam?

24. Hamumure (opMy-Ty Xe7eiis 0Tpeaka B AGHHOM OTHOUIGHHI K

11t xa

1. Uro masiaeTes ABYTpANHEM, TPEXTPAMNBIN (MHOTOTpANHEIN)
yraanu?

2. Uro rasoe mmeiinuii yron AByrpammoro yraa?

3. Kaxue onenents mneer amororpannsii yrox? Kaxoit somsna
o cywnea ero muocKiX Yr0B?

4. Uro mut nommnaere nox reoMerpuseciy TexoM? o Taxoe Bii-
nykoe Teno?

5. Kaxue rena nassiaiorcs Muororpanmikaui? o TaKoe mosepx-
soTs Mnororpanuka? Kawie oneMents: ero s auaete?

6. Hro raxoe passeprica amororpanmika? Kax onpesensiercs nio-
nans momHOf HoBepXHOCTI MEOTOTpamIKa?

7. Kaxoit Muororpammui nasumactes npuasoit? Kawie onesentst
e ut suaere? Kaicue pigs: npusass soi snaere?

8. Kaxyio npuamy uasssaior napainenenuneson? Kakite aist ero

9. Kaxu caoficrson ofagaior Auaronau napaienemumesa? Jius
AKX BHAOR NADALIGINHNCAOR CHPARCATIEA OGOGMCHHA TeopeMa
Tugaropa?

10. Kaxoii muororpanimuic masumactes mupamioi? Kaie oxe-
MenTs ce nu aiaeTe?

11. Uro raxoe yeeuenmas mipanuza? Kawie onexentss e sut sma-
ere?

12. Kax onpesessieres GoK0Bas NOBEPXHOCTS, NOMNAS HOBEPXHOCTS
npussr (mapani)?

13. Uro masupaeTcs cesentex, cexymeil II0CKOCTHIO MIOTOTpAN-
muca? Uro Taxoe ces cexymedi mioeKocTa?
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Puc.
AuTe mAOmAxL GOKOROH NOBCPXHOCTH YCRUORHOTO KONYCR, GO ILIO-

mazs Tpanem pasna g B (prc. 3.33).

3.51. Bucora xonyca pasma h, a paguye ocnosamns ~ R. Haituure
nomazy ocesoro ceverns Komyca, ecui: 1) h=5 cu, R=3 o 2) h=8 M,
R=2 ; 3) h=12 aa, R=4 anne.

3.52. Obpaayioman xonyca pasna [, a paguye — R. Haitzure mo-
mans ero Goxosoit nosepxuocts, ect: 1) [=3n, R=la; 2) I=12cm,
R=Tew; 3) =20, R=8 wax.

3.53. Obpaayioman xonyca pasia I, a scora ~ h. Haitzure mio-
maas noamoit nosepxuocts, ecmi: 1) =13 cx, h=12 ca; 2) 110 v,
16 3; 3) 1=5 n, h=4 n.

3.54. Paguyc xouyca pasen R, a miomazs ocesoro cevemus — Q.
Haiiqute ero oSpasyiomyio, ecxu: 1) R-5cm, Q=60cx’; 2) R=6x,
Q=483r%; 3) R=3, Q=125e".

8.55. Paanycst ocnopanmii ycenentioro xomyca passt 1 u R, a o6pa-
syiouas ~ L. Hafimure miomazs ocesoro cevemis, ecms: 1) =3 o,
R6 cx, 1=5 ex; 2) r—4 cx, R-10 e, [-10 cax; 8) =10 o, B-15 o,
118 3.

8.56. Henoasaya yeaonue mpeAmAymeii sazaun, naiizure naomaz.
HOTHO HOBEPXHOCTH YeeueRtoro Konyea.

8.57. Ocenoro ceteiA YeeeRHOTD KoRYca ~ PABHOBOKAS TPATEIS
© ocoaumswi, pasms a b, Buicora Tpancuun pasia h. Haitxire
naomazy ero Gorosoii mosepxnocts, ecmn: 1) a=2 w, b-10 a, h=3 1; 2)
=10 cx, b=22 cx, h=8 cx; 3) a=5 ox, b-19 o, h=24 e

3.58. Obpasymomas romyca pasma [, a nsicora — h. Kaxoii yron coc-
TaBsLeT 06PAIVIOIIAS C LAOCKOCTEIO OCHORAMIS KomyCa, ceu: 1)1 - 24 cxe,
h=12 ox; 2) 1=12 ox, h= 633 cx; 3) h=15 e, [=5v2 cu?
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MHOFOT PAHHIKI

1.153. Buicora npasiILHOil HeTHPEXYrOTLHOI THPAMIAL, paRHas
h, obpasyer ¢ Goxouin pedpon yron ¢. Haiigute miomazs cetenus,
HPOXOARIEro Hepea AUATONAL OCHORAIILS i OGPAIYIOIICFD ¢ ILIOCKO-
©Thio ocHOBAMIS YTOI Y.

1.154%. Bern cysa miockix yrion mpw xaxaofi pepmme Tpe-
yronuofi mupaxuas papua 180°, To 9707 MROFOTpaIIK ABATCTCS Te-
‘rpaszpons. Jlowazire.

1.155. B npasuasuoii mupanize SABC gano: AS b, £ ASB = 90°,
AABC - pasnoctoponmuii, rouxa K seaut pespo BC n omnomtern 1:2,
e BK : KC = 1: 2. Haiizure nnomazs wpeyronsiica ASK (puc. 1.68).

o 4 Jlano: SABC - npasunsnas mapaxsza,

b AS = b, ZASB=90°, Bk : KC=1:2.

by
Haiira S,
s
Pemenne: 1) AASB=>AS=b, BS=b=
L%

3 = 4B = JEb. BC = yZb = B = L2,

Puc. 1.68 3

ZABK = 60° = 1o reopexe xocuiycon

L

AK? = AB*+ BK*~ 2AB - BK - cos 60° = 2b° +
vy

= aK

3

5

iy 5

3) AASK = AS = b, AK = S50, SK = 226 = nomynepmerp AMSK =

(3414 +5) = mo opayne Tepora

S.se= P(p=A4S) (p~ AK)-(p~5K) =
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Pasnen 5

14. Kaxne Mororpaminki nasupaiorest npasmsisim? Hagosme
g

15. Uro raxoe apxense 5 npocrpancrse? Kaxoe npeodpasosarue
HATHBACTC NAANCTLNMM NEPEHOCOM, CHMMETPHEI OTHOCHTEILNO

16. Kascue (uryps 5 npocrpasictse nassmaiores mogoGusm? Uro
Taxoe npeoGpasosanue noxoGus?

17. Hanumure ypasseriie npsmoii u ypapierite II0CKOCTH B 1po-
crpancrse.

18. Hanmmmte yesonie Tapaiie sHocTI ABYX IPAMEIX (IpAMOF 1t
mocKocTH, ABYX MAOCKOCTES).

19. Hanuuimme yiobie Mepuem sy 1MpHOCTI ABYX HPANMX (1psi-
Moii 1 m0CKoCTI, ABYX MACCKOCTEI).

20. Kax onpexexmoren yrass  npoctpancrne? Kaxosst wx ocoben-
socrn?

21. Kaxue Tena (nosepxiuocts) Hasspaiores Teat (HOBEpXIO-
i) spamenus? Uro TaKoe ock, 0cemoe cedeHie Tera mpamerual
Hro Taxoe oSpasyiomasn?

22, Kaxne Teq HAIMBAIOTCS LLTMHAPOM, Komycou? Kakie ix axe-

23. Tlo xaxist (opMyaN BLUHCANIOTES TIOHAH G0KOBOH 1 HOT-
noit nonepxnocTeli WA 1 Kouyca?

24. Kaxoe reso nasuaercs yeesenmun xomycon? Kaxue ero oxe-
senmst mux smaere? Tlo Kaxums OPMYIAN BLNMUCITIOTCN TIOMAA Go-
KoBoii  nonHOI noBepxHOCTli yeeuentoro Komyca?

25. Kaxoe Teo (nosepxiocrs) masusaercs mapow (cepoii)? Kax
onpegensercs miomazs ceps?

26. Hanumure ypasuerue cheps 1 ee kacarexsuoii niockocTs.

27. Wro 5t nOMMMAETe IO BINCANHEN B Te0 BpAenIIT (OmHCan-
s 000 Tem Rpamen) Muororpanmkou? [IpHnexuTe TpUMNED.

28. 1o B momuMaeTe 10X oGLeMON reoneTputecKoro Tena? Ka-
Kusen cnoficTsamu oGxazaeT momsTHe OGLeMa?

29. To xaxoii popsyse Buucsercs ofves npusw? Hamumure
‘popayxy maxox ez OFTeNA TPANOYTOTLHOTO NApATIETCTIIIERA.

30. Tlo kaxim GOpMYIaM BLIMHCIAIOTCS O5LOME NHPAMISL I yee-
P —

31. Tlo xaxunt OpMYIAM BHUHCASIOTCS 00TENH MDA, KORY-
ca u yeewemnoro xouyca?

2. Kax onpegensercs oomex mapa?

33. Tlo xaxoii dopuyie BuuHCISETCH OGLEM WAPOBOXo CermenTa
(cexcropa)?
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3.59. Kaxos yrox mencay obpasyio-
mei m mIOCKOCTHIO oCHOBAMIS KORYCa,
e ocesoe ceuerie Komyca gBITCTCH
IPSIMOYTOTLILIE TPeyTOTLHIION?

3.60. B xouye smucana npaswimmas
“teTsipexyromuuan mmpaMmza, cropona
ocuosamis koTopoii pasna 2 o, a Bu-
cora - 5 cu. Haiizure miomaas ocesoro
cewemn (puc. 3.34).

3.61. Ocuosanuex mupasist spser-
st KBAApAT, CTOPOHA OCHOBARII KOTOPOTO.
pava 6 cu. Haibgure mionans Goosoii
HOBEPXHOCTH KOHYCA, BUNCANHOTO B OTY
nupaNIAY, ecni ee BLICOTA paRHa 5 oM.

027 5 G )
e
endypiess it
o haD s e
e el e
et i
s s S, = 3o 477
il

Puc.

3.63. Obpasyiomas wouyca pasua | u oma ofpasyer ¢ mioeko-
ernio ocuosams yron o. Haitgure: 1) paguye ocuosamus; 2) scory;
3) nromazs ocesoro cewerts; 4) LIOMARY GOKOB0/ NOBEPXHOCTH KOHYC.

3.64. Bucora xonyca pasna A. [L10Mmags ceuemins, napaiiensuas
nocKocTH ocnoBamMs, B 2 pasa Memsme miomagu ocuosams. Haii-
ATe PACCTOMNIE MEKAY TIOCKOCTANI CEeHIL i OCHOBAIMS.

3.65. Paguye ocuosamns xomyca pasen R. Haiizure miomazs ce-

a

e, NAPATLIEALHOTO OCHOBANIO 1t
Aeasmero BLcoTy B OTHOmeIH
mawman ¢ BepmmmL Komyca.

3.66. Bucora panmoctoponmero
Tpeyromummsa ABC pasua h. Haii-
Aute mromas nommoil mosepxmoc-
Tt Tesa, 0GpasoBantoro Bpamenues
9TOrO TPEYTOALHINKA BOKPYT CTOPOHE!
AB (puc. 3.36).

"
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Pasgen 1
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1.156. Ocnonaunes mapanzenenimesa ABCDA B,C,D, snasercs
KBazpaT CO CTOPONOI 4, a GoKoBoe PeGpo pasio b. Otpesox A, cocra-
AsieT paBikie YIAM @ ¢ PESPAMI, HMEIOUVIMII ¢ HIM OBIYIO BEPUINEY.

HaiiiTe IO/ AHATORATHORO COUENI aPALICTeNHNEeAa.

1157 Jfloxawure, wm0 cewemne ABD  mapanrescmumena
ABCDAB,C,D, aemer anaronans AC, b ommoutemms 1:2.

1.158. Tocrpoiire cetertie TpAMALX HPHaM, TPOXOXAIICE epes TPIT
yrasammsie Towkn (puc.1.69).

<L(/

Puc. 1.69
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BONPOCL! 1 YNPaXHEHIS ANA NOBTOPGHHS WKORLHOTO KyPCa FEOMETPA
Vnpamnennn

5.41. Tlnockocrs «, napanrensuas cropone AB Tpeyrombuisa ABC,
nepecexaer apyrie ero cropons: 8 Touxax A, u B,. Haizure A,C, ecan
AC-15 ex, A B ~1 e, AB-20 can.

5.42. TouKa, HAXOASIIANCH HA PACCTOSIILI 3 CN OT ILIOCKOCT KBa-
Apata, pasuoyanena ot scex ero cropox. Haiizute cysy paccrosmmit
o7 9TOi TOMKI O BCEX BEPIN KEAAPATA, CCTH €O CTOPONA PABHA
e

5.43. Paccrosmue o7_cepeaus orpesica AB, mepecexaoniero mio-
cxocTs o, A0 Hee pasuo 6 cx, a paccrosmme ot Touku B 40 9TO mI0-
cxocru panuo 24 cu. Haiigute paccrosmue o Towk A 40 mwiockocTt
0, €CaTI cepeAIA TLIOCKOCTH 1 TOYKA A PACHOTOIKENH IO PASHEIE CTO-

37

‘pomst mroeKoCTH G

5.44.Tpu ascux anavenusx m sumoanseTes pancictso | A
Baecn A(4; m; 1), B(8; 5; 5).

5.45. Bepummu pasmoGeapenmux tpeyronsumios ABC 1 ABD 06-
mue # pacnooiens B pasmux miockocrax. Haitmure xocmmye yraa
mesmny muockocrsvi ABC u ABD, ecmi AB=2 m, AC=2 m, AD=4 ,
CD=3 m.

5.46. Touxa R gemur otpesox PQ s ornomemin 3:2. Hafigure xo-
opaumart Touic R, ecnn P(4; ~4; 1), Q(8; ~2; 7).

5.47. [[pa II0CKNX Yraa TPEXTPAIHOTO YTt panmut 45', a xyrpai-
mutit yron Mexay orust rpamsn mpanoii. Hafizure tperuit naockmit

yrox.
5.48. M qamuoil TOUKH K IIOCKOCTH HPOBEAEHH ABe HAKIOWILE
oo 10 a0 w 17 1, a passoers ux npoexwuit passa 9 . Haiizre wx
npoes.
5.49. Orpesoxc amumofi 10 A% HepecexaeT WIOCKOCTS, A ero KON
yAanenss o nee ua paccromuie 5 A 1 3 por. Haiijure iy npoekuuc
otpeska ma mocKoCTH.

5.50. Haiizute Moays sexropa 3a - 25, ecau
-1

5.51. Jlanst ouxn A(-2; ~1; 3), B(1; 3; 2), C(1; 1; 4). Haitqure
TouKy nepecevemnis MeAuan Tpeyronvumia ABC.

5.52. B npanoit npuswe ABCA, B,C, xano: ZABC = 90°, ZCAB = 60°,

AB = 2 cn, AA, = 23 cw. Haiigyre nougazn: 1) moxmoii nosepxmocts;
2) cevennn A,BC npuasss.

5.53. s newropua & b & mawe, wr0 3 +548 =8, fi =1,

B S — P8 F
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3.67. Obpasyiomas xouyca pasua L, a paguye ~ r. Haiigute mio-
gL CevemmE KOMYCR, MPOXOATIETO WP €0 BEPIINY i XOPAY
ocnonamn, ommpaomyioes ma Ayry, pasuyio: 1) 30 2) 45% 3) 607
) 90°.

3.68. Ocesoe ceuenie KOHYCa €CTS, PABHOCTOPOIIIE TPEYFOLHIK,

a paguyc ocnosauus pasen R. Hailuire nomags cenens, mpoxoasie-
T0 uEpes ABe OGPATYIOIIIE KONYCa, YTOT MEAAY KoTOpLM panen 30

3.69. Tlepuyerp pasiobexpenioro Tpeyroxsumka pasen 30 ca, a
nOmAT NOMNO/ NOBEPXHOCTH KOHYCA, OGPAIOBANINOTO BpAUIEHHEM
Toro TpeyromkHiKa BOKPYT ero BucoTs, pasua 64 e, Hafizute cro-
‘pomst TpeyrorbmKa.

3.70. Txomams ocuosamuit ycesen-
woro xouyca paswst 4 e’ 1 25 ou’, a ero
BLCOTa pASAeNena HA TR PABIME HACTIL.
Haiigure miomas cevenuii yceuentoro
KOHYCa, HPOXOAAIIIX tepes TOuKH Aere-
HIS BLICOTH HAPATIENLHO OCHOBAMISM.

371, Paguyess ocnosammii yeeserro-
1o xonyca pasust 7 u R, a opasyiomas
Puc. 8.37 HGITONCHA & IIOCKOCTH OCHOBAHHS NOA
yraon 45. Haiigure momsams ero nommoi

nosepxnoct (pie. 3.37).

3.72. O6pasyiouias yceuenHoro Kouyca HAKIONEHA K IIOCKOCTH 0¢-
nosas n0% yrion 30, a LIOMAA 0ces0ro cevews pasna Q. Haitm-
Te nI0MIAD GOKOBO HOBEPXHOCTII yCeUentoro Komyca.

3.73. Onua s rpaneii kyGa BuuCARA B Ma7Oe oCHOBaHIE yeewen-
HOTO Koiyea, & TPOTHRONOIOHKHOE OCHORAIE ACANT BIYTPH GOTLIIERD
ocnopamns. HaiizuTe peSpo xy6a, ecis pagiycs OCHOBAMILE yeeuenio-
7o xonyea papiss 1 u R (pic. 3.38).

& Jlano: xy5 ABCDA,B,C,D, sun-
can n yeewemmuii xomye. 4,0, = r,
NO-R.

Haiirn AB.

Pemenne. B oroit aaxate pespo
Ky6a ne sabicuT OT paguyca Gorbero
ocrionama R. A pazuyc r pasen noo-
Bune quaromamu rpam KyGa (auarona-

au xsagpara), nosromy AB = V2 r.
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MHOTOTPAHHIKA

Ynpamuenie x1s nostopems

1.159. 1) B pasnoGoxcyio Tpaneisio snucana oxpysnocts. Haitgute
Gosbiiee OCHOBANME TpATICII, eCTH PARHYC OKPYARHOCTH pasen 2, a
naomazy Tpanew pasia 20.

2) B pasioGoxyio Tpanemmo suicana oxpyuocts. Haitgure sexs-
Iiee OCHOBANIE TPATGINI, CCII PAAIYC OKPY/HOCTH pazes 3, a 60n-
e ocosanie Tpanem pasko 18.

Tepamust na Tpex AauKax

Ha pycexon Ha wasaxcrom Ha anramiicron
Muororpanmic Romnax Polyhedron
Tipuana Tipuswa Prism
Mapanneremimes | Mapannenenunes Parallelepiped
Thupanuza Thuparuza Pyramid
Veeuenuan mupasuza | Kusii mapasuza Truncated pyramid
Tipasubmsit suoro- | Jlypsic romar Regular polyhedron
rpanmm
Thromans Goxosoii | Byiiip Gerimin aysa- | Surface area
nosepxmocTit ut
Passepria nmoro- | Rommaxrsin sasbacss | Net of a polyhedron
rpammina
Ocuosamue wmoro- | Rommaxrun abans | Base of a polyhedron
rpammika
Bepummt wroro- | Rommaxrsin Vertices of a polyhe
rpammia roGenepi dron

Busonst pasaexa «MHOTOTPAHHHKH»

1) CyMMMa BEEX ILIOCKIIX Y108 IPH BEPIIIIIC MHOTOTPANIOTO YriTa
semsinie 360" 1 1Btk ILTOCKIIY IO MeHBIIIE CYMMB APYTHX M10C-
wix yraos.

2) MuosiecTRO BCEX TPAHIHAIX ToMeK OFPAHMUCHIIOF (uryps @
~HAGLIRACTCS CC NOGEPXNOCMBIO, & MHOKECTRO BCEX RHYTPEHHIX TOUCI:
(piTypLI B 1 MHOKECTEO BCEX TOUEK e@ OBEPXHOCTH - 2e0MempUEC-
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Pasgen 5
5.54. Hanepemus npasoyromsioro napaxnenenuneaa ABCDA,B,C,D,
pasmst m, 2m 1 3m. Haiizure yron mexay npassi BD 11 AB,

5.55. Bokopas rpams IpHSMI ecTh KBAUPAT, OCHOBANIE - mpa-
b TpeyronLHK. PATHYC OMHCANOH OKOTO 9TOTO TPEYrObHIKA
oxpysioctu pasen 6 cu. Hafiaure o6mex npuamsi.

5.56. Boe peGpa mpavoii mpusMst pasii, a miomas GoKosoil T0-
sepxmoctu pasia 48 s, Haiimure sicory mpusat.

5.57. OcoBamen HPSMOrO MAPATLIETCNNIEAA SBISETCS TApATLTE-
torpanty, cTopoms KOTOPOro pasib 6 cx i 8 ¢, a ocTpuit yron ~30°.
HajizuTe 05N NApATIETENNIIeNa, €GN €10 BHCOTA PABHA 5 O,

5.58. Hailgure nIOIags AMATONATLNOTO CeMCHHS PSMOYTOTL-
Horo napanienemuIexa, ecui ero mamepenns pasui 14 cx, 48 cu
8o,

5.59. Laomazs monmoii nosepxuocrst xyGa pavia 150 »°. Hafizure
ero obnes.

5.60. Hailzure peGpo Ky0a, PABHOBEHKONO ¢ HPANOYIOTLHbN 1a-

pasnenemneson, mumeiise Mepu K0TOporo pasmst 15 cx, 50 cu
36 ca.

5.61. Haiijure 00en npasiisoii TpeyroALHO HHPANILAL, CTOPO-
Ha OCHOBARNS KOTOPOTO PABKA d, a GOKOROE PEBpO — b.

5.62. Haitgute o6men 1mapa, ONHCARHOX 0K0710 Ky0a ¢ peGpoM a.

5.63. OGpasylomas KoHYCA HAKIONEHA K OCHOBANMIO HOR YIION
. Hafigure orHomenie ofTeMa BIUCANHOFO B HEro mapa x obmeMy
xomyca.

5.64. OTHoOmeHHE NAOKIAH 0CEBOTO CeueNIs WILTHIPA K NIOWAH
ero ocnosamus pasmo 4:n. HailguTe Yron MeLy AMArONATHO 0CEBOTO
CENEHIS i OCHOBANHEM WILTHHADA.

5.65. Haiizure paguyc mapa, ofmen KoTOporo pases cpemmeny
‘apuguerieckony 00benos mapos paguycas 3 x, 4 M u 5 x.

5.66. Haitute obnem Texa spamenius, 00pasosanioro pamerien
PSIMOYTOLHOTO TPEYTONBHNKA BOKPYT MEHDIIETO KATeTa, eCi Kate-
7o Tpeyrombmia pasit 4 o i 3 e,

5.67. Paguycu ocnosanuii yeeuentoro kouyca pasus: 3 i 6 3, a
asicora ~ 4 . HafiauTe 0BpasyloImyio Yeeuemioro Konyca.

5.68. Obpasyioman Kouyca pasua Auanerpy ocosams. Haiigure
oTHomenie GokoBOil HOBEPXHOCTH KOMYCa & GOKOBO TOBEpXHOCTI T~
‘panz, BHCARHO B Hero.
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Pasnen 3

3.74. Paguycst ocnosamii 1 0pasylomas YCEHCRIOTO KORYCA OT-
nocates Kax 1:4:5, a ucora pasua h. Haiizure niomams Goxosoit no-
BepxHoCTH yceuentioro Komyca.

3.75. Vroa mexcay obpasyiomeit [ u suicoroii h xouyca pases 30°.
Hajigure nnomazs GoxoBoii MOBEPXHOCTH NpABMILNON: 1) Tpeyroms-
Hofi; 2) HeTHPEXYTOALHOf; 3) MECTHYTOALHOM MUPAMIAL, BIUCARHOH
& ganustii Kouye.

3.76. Boxona c10pona panuoGEAPENNOTO TPEYTONLINKA panua M
u obpasyer ¢ ocuosamuexs yrox . Hafigure niomags nomofi nosepx-
HOCTH Te1a, 0GPAIOBANIOTO BPANIEHIEN JANHOTO TPEYTOTBHAIA BOKPYT

8.77. Hajiqure 110MaAs HOAHOM TORCPXHOCTH Tena, 0BPAIOBAMINO-
ro spamennen Tpeyrobmika co croponawu 10, 17 u 21 soxpyr ero
Gosiero ocnopans.

3.78. Jlse cropons: Tpeyronbuuia pasus 8 u 15, a yrox mexay
e - 60°. Hailire niomaas noamoit nosepxuocts Tea, o6pasonan-
HOTO BPAIIEIHEN AAHNOTO TPEYIOTLHIKA BOKPYT GOABIIE0 OCHOBAMI.

c

379, Ilnomaxs N0 MOREPXHOCTI NIAHNADA, BIHCAHNOTO B Ko-
Hyc, pasHa WIOMaAu GOKOBO HOBEPXHOCTH STOTO KOHYCA, & OCEBOE
ceuente Komyca ects npsMoyronumbii Tpeyronbui. Jloxacute, 4TO
PACCTOANIE OT BEPIINIA KONYCA X0 BEPXHEro OCHOBANIT WILTHNAPA
pasio nososuie o0pasyomeit Komyca.

3.80. Kaxofi fomina GuTs SapucHMOCTS Mexzy oOpasyiomeii
PAAHYCOM OCHOBAHMS KOHYCa, 4TOGH IIOWaZL HOMHOH NOBEPXHOCTH
KoHyCa Guiia pabHa IIOWAN KPYFa, PAAUYC KOTOPOTO PaBeH BHCOTE
Komyca?

3.81. Passeprica GOKOBOi IOBEPXHOCTH KOHYCA COCTABISCT ter-
seprs xpyra. ILnomans ocenoro couennsa pasua Q. Hafizure miomaas
nomoft nosepxsocTH KomyCa.

3.82. Tliomans ocnosanis xomyca pasia m, a GoKOBOl HOBepX-
nocrnt ~ 8m. Haitaure yron Meszy oSpasymomeii i I0CK0CTSIO 0CHO-
nanus xomyca.

ipakuietkanfpacoral

3.83. HecTaoe BeAPo IMeCT OPNY YCETCRHOO KORYCR, PAAHY-
cu ocmomamnit KoToporo pasi 15 cat 11 10 ca, a o6pasymoma - 30 cx.
Kazioe Bexpo aaxpammsaercs o Amyx cropod. JLun saxpammna-

won 13
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Pasaen 1

3) Teomerpiteckoe Teo, HOREPXHOCTS KOTOPOTO COCTONT M3 KO-
HESHOTO WHCTA MHOTOYTOTBHMKOB, HASMBACTCS MMO20ZPUMHUKOM.
Kassutit MHOFOYTOMLHIK, OFPARIHBAIOIH MHOFOTPAMIHK, Ha3H-
BAETCA €O ZPaHEIO, A CTOPOHA ITOFO MHOTOYTOLHIKA — PeGPOM MHO-
rorpansica. Kommst pebep MHOTOARHIGA RAIMBAIOTCS €r0 GepuLl-
Hau, & OTPesOK, CoepumsTIONIL ABe BEPIIMILL, HE NPUNATENAIIHE
oauofi Tpai, ~ GLAZONANYIO HTOTO NMHOFOTPAHHIKA.

4) Ecan noBepxiocTS MHOTOTPANNIKA PAIPE3ATE BXOE HEKOTO-
PBIX 1o pebep i1 PAIREPHYTE TAX, UTO BCE X0 FPANH 6YAYT eKATE B
OAHO KAOCKOCTIE, TO HA MIAOCKOETH AV (HTYPY, HATMBACHYIO
Ppassepmxoil oxoro mororpanmKa.

5) Cymma nuomazeii scex rpaueii MHOrorpammIKa HasHBaETCS
nA0WadbI0 nOANOIL nOGEPXHOCMIL DTOrO MHOFOTPAHHIKa 1 0603NA-
uaeres wepea S,

6) [[uarona i HApATIENeNINEAa NEECEKAIOTCA B ORHON TOUKE T
B oToi TouKe AeanTCs HomoRaM.

7) KnaapaT ANGroHATH PAMOYFOTLHOTO NAPATICIENATCAA Pa-
Bem cywe KBaAPATOD €ro Tpex HoMEpem (IMpHIL, ATHIS 1 B
coms).

8) TLtomazs Goxooii HoBepXHOCTI NN NPHIM! PaBHA TpO-
oBeRenO ce pucoTs KA mepHMETp OCHODAMIS.

9) 0Bt ompexe T MIOMAA MOMHO TOBCPXHOCTI NPHIMEL,
AocTaTouHO MpUGABNTS X MIOWATN GOKOBOH HOBCPXHOCTIE VAHOCH.
Byt naomazy ocnosamns: S = S, + 25,

10) Eom octionanses mHpasuALL RBARCTCS MpABNILH MHOFO-
VIOILHUK, 8 OCHOBAHIC Go BHCOTH COBAZACT C LEHTPOM OTOFO
MIHOTOYFOTLIIKA, TO DTy WNPAMIAY HAMDIOT RPAGUALHOE NUPA-
uudoti. Buicora 60KoR0fi TP TPABITLROR MUPAMIAN HAIMBACTCS
anogenoi.

11) Iromans Goxomoit MoBEpXHOCTH MPABNALHON MEpAMITZL
PaBiA TPOMARCAEIO ce ATOGENS I TOTYHCPHNCTPA OCHORANNS, T.0.
ccnn L - anodesa 1 p ~ noxynepuNeTp ocHoBAMIS, TO S,

12) Eean noxynepunerps: pepitero n muxmero ocnosamni npa-
BHALHON YeCUCHHO MHPAMIAL COOTRCTCTAGHIO PSS P, I P, TO
naomaay ee GoxoBoit MOBepXHOCTI OUPEREARETCR 1O (opMYAC

S,.= (p,+ p.) L vae L - anodexa.

13) B npoctpaiicTse (urypa, 06pasORAMAR TepECEUCIEN Mio-
rorpammica (rexa) @ i ILIOCKOCTH @, HASHBACTCS CUENUEM FAHOTO
MHOTOTpANNINIA, & IIOCKOCTS HAJMBACTCS CeRYUjell NAOCKOCMbIO.

14) JTumus (vowxa) nepecenems cexymeit naoEKoCTH @ ¢ WIO-
exocTsi0, npoxoRsmeii epes rpams (peGpo) MuoroXpammKa, KA
Bactes caedon cexymeit moeocTI.
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BONOCH! U yNPaXHEHMS /1% NOBTOPEHHS WKOMLHOTO KYPCa FeoMeTpUN

5.69. TLiomazs GO/l HOBEPXHOCTIE YCEHEHIOTO KoMYCa, Pami-
your oconaumii xotoporo pasust r u R, papua S. Haitaute niomazs
GoxoB0ii mOBEpXHOCTH HOHOTO KoRYCA.

5.70. Orsoutenste pamsyco ocosanuii 1 oGpasymomeii yceuentoro
xomyca pasio 1:4:5, a ero mucora ~ 8 . Haitqute ofmex yeeuentoro
xomyca.

5.71. Haifaure mI10mazs 0CeROro cevemi YOeUSHHOTo Komyea,
ecan mroma ocnosamiii pasiis @, it @,, @ NACWAAD GOKOBOf TOBEPX-
noern - Q..

5.72. B mutmuap suucana NpABHTEAR TPEYTONLUAR NPHINA, @ B
npmany smncan apyroit mnumap. Haiizue oTomenme ofbenon T
s Apos.

5.73. Haliaure ofen Gaminipa, SIICANHOTO B TPABKALIYIO ure-
CTHYTOTDEYIO IPHSMY, KaKAOE PEGPO KOTOPOlt PABHO d.

5.74. Llenpss rpaseit y6a snasiores nepuman oxTasapa. Haii-
AuTe oTnomere obkeMOR KyBa 1 OKTAAPA.

5.75. OcHoaies TUPAMIAH ABARCTCA PABHOBOKAR TPATELHS, OC-
noBais KOTOpO/i panisi 3 3 i 5 M, a Goxosas cropona ~ 7 u. Buicora
NMPAMI NPOXOTHT epes TOVKY nepecesenis Auaronazel mupaNi-
ot Haligure ofuem Mipawitzss, ccxi Gorbice 60Kom0e PeSpo Pasmo
10

5.76. Butcora xonyea ofenox V pasieneria ma Tp panmie sacTi.
Hepea TowH ACCHIA NAPATICLHO OCHOBANINO MPORCACHE! TLAOCIKOCTIL,
KoTopste fensT xouye na Tpi wacti. Haiixire obmes cpemici wactis.

5.77. Oxono mapa omicana NPABRTLMAT TPEYTOTbRAS MPHINA, OKo-
0 xoTopoii ommcan apyroii map. Haiimure otnomenme ofnenon ot
mapos.

5.78. Haiigure ornomene 0fmenon Tpex mapos, KoTOpHE Kacarot-
o Bcex rpaneii KyGa, 5Cex Peep KyGa it TIPOXORAT Tepes Bee BEPINILL
a10r0 YA

5.79. B ocuonamte moaymapa BIHCAN NPAMOYTOTLINE CO CTOPO-
navi @ b. TL10CKOCTH, IEPUENAMKYAAPIHE OCHOBANINO HOTYIApa,
HPOXOAST tepes CTOpOIH IPANOYFOTLIIA I OTCCKAIOT O HEFO 1eTHPO
nonycersenra. Haiizure o6 ocTapmedicst wactit norymapa.

5.80. B xonyc micoToil 8 o 1 paziycos 6 cx BICaN PAA WAPOD.
Tlepauit map KacacTes ocHOBANII it G0KOROI TOREPXHOCTH KORYCA, &
ceAyIOmui map KACACTER MPOAMAYINETO WApA N GOKOROf HOBEpXHO-
T xomyca m 7.7 Uexy panen IPEZeT CYMMH OGLENOB DTIX Wapos,
ccmt ux KommeeTRO Geckoneuno?
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s 1 e meoBxoamo 200 1 xpacki. CKOTBKO KILIOTPANNOB KPACKH
nyno ans noxpackn 1000 veaep?

Yupamuemus s mosropemst

3.84. a) Ocrosanue AB Tpaneun ABCD 5 Asa pasa Gombiuie ocxo-
samus CD u Gokosoit croposs AD. lluarouans AC pasua a, a Goxosas
cropoua BC pasua b. Haiiue niomans Tpanenus.

6) B rpanewuu ABCD ocnosamse CD, auarouams BD u Goxosas
cropona AD pass p, a Goxosas cropoua BC - g. Hajiqute auaronas
ac.

3.3. Cepa w map

Hayuun mymer, s Gyxeres

o snamy onpedeaenue cipepw, wapa, usodpascams ux na naocro

« pewams sadauu na nazoxdenue niouadu chepss
Suamy asauxnoe pacnoxoscenue cpepw u naocrocmu;

o pewams sadauu na esauxnoe pacnozoxcenue cpepu u naocro
cmu na woopdunamnois naocrocmu;

o swamy onpedeaenue u caviicmea racamessnoir nocxocmu
copepe;

o pewams sadau, cansanne ¢ cevenuau wapa u cepu.

3.3.1. Monsmun wapa u cdepss

MuosiecTso TOUEK HPOCTPAHCTSA, PABHOYAGTCHNLIX Ha PACCTOIIE
R ot sazannoit ouxi O, naswisaeTes cpepoil, a MACTh MPOCTPANCTSA,
orpamriennaz cepoii, ~ wapos.

Touxa O nasumaetcs yenmpox cieps (mapa), a R~ paduycon cie-
pot (uapa). [llap MOHO HOAYSHTS BpaIenten NoyKpyra paguyca B
BoKpyr ero guanerpa (pic. 3.39), a cepy - BpAEHHEM HOTYOKDYK-
HocTH BOKpYT ee guaweTpa. B Aanmueiimen chepy ¢ newTpoM B TOUKE
O paguycon R Gyaex oSosnauars wepes (03 R), a coorsercrayioumumit
wap - Q (03 R).

JoSan maccxocT (npAMan), MPOXOAAMAT Wepes meNTP chepir
(mapa), sBaseTCs 1I0CKOCTHIO (0CHI0) €@ CHNMETPHI, & HeHTp Cheps —
nemTpON cMeTpin 9T0ii Chepus. OTPEIOK, CoPAMNSIONLiE ABe TOWKH
ccpeput 1 mpOXoAs Il tepes ee NeNTP, HASHBACTCH JUaMEMPOM Chepi.

Besrcoe ceuentie cihepul nAOCKOCMbI0 8615€MER OKPYAHOCTILIO, @
Wenmp smoit oxpyHOCMU ~ OCHOBaHUEN nepnenduKyATPa, ORYLeH-
020 s yenmpa chepst na cexyuwyw0 naocKocmy.
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TipuMeHeHHE ypaBHeHMA NIPANILIX 1 NOCKOCTO B APOCTPAHCTBE
Paszen 2. IPHMEHEHHE YPABHEHHH IPAMBIX 1
ILIOCKOCTEN B IPOCTPAHCTBE

B 9TOM pagede B NOGHAKOMITECh ¢ CIe OAHIM HATepeCHeHuII
METOZOM HOYUeIIS FeOMETPHIECKHX (HIYP ~ METOZOM AHATHTIECKO
FeOMeTPIII I HAYNITECk NPHMCHSTE ero.

Temu, pacemarpusaensie n pasiere

2.1. Ypasweniis npsofi  MIOCKOCTI B BPOCTpACTEE.

2.2, BaaMioe PACTIOT0:KeRIIe NPAMLX If ILIOCKOCTeI! B IPOCTPANCTRE.
2.3. Haxomaenue paccrosmuii 5 npocrpasctse.

2.4. Haxomaenie yriios 5 npoctpancrse.

\'ﬁ
e

& Kako cryuae danubie caMONEMbL He CHOZYM CMONKUYMLCS.

2.1. Ypasuenue npamoit u

ockocTi
Haywun nyacr, st 6ysere:
© awams u npusensmy ypasnewue npawoii, sadawnoii nanpas

ARIOULN GeKMOPON, U YpasHeHUE nAOCKOCMU, SADaNNOIL SeKMO:
po nopxau;

© nams ypasnenue niaockocmu, npoxodauseis vepes mpu sadannsie
mouku, u nayuumecs npusensmy ezo.

2.1.1. Vpanmeue npamoit u miockocT B RpOCTpANCTRS

[paceraYaYrpynncy

Orsenas Ha sanaHmbe BONPOCH, BHIOTNITE CTEAIONIEE SaRANIe.

I sazamue. 1) Mowito 1 npopectss mpsuyio, IPOXOARIYIO Heped
54
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OCHOBHBIE ®OPMYJIBI U 3D-HILTIOCTPALIIL
TEOMETPHYECKHMX ®UIVP B IPOCTPAHCTBE

Muozozpannuru ¢ 3D-unnwoempayunu

Ky6 D

B
Jworomams wyou: d = ayB
Maomars oconam:

Q

Tlromaz: noamoit nosepxwocT: o

S, - 6as. Al

O6nem xysa: V,,, = a’. T

Tapannenenuned
Tepumerp ocnosams napaexemume-

Tlnomas: ocuosamus: S, = absina. 3
Tlromaz: Goxosoii nosepxmocTu: A

S, =P,

Tlaomaz: noamoit nosepxwocTs:

=5, 25,

O6new npavoro mapannexenumena:
V=

Tpuana
Tlromaz: Goxosoii mosepxmocTu:

Sp = Poh

TLromas: Gorosoit mosepxuocTH o3
Bomumoit npuams: S, ~ P, I (P, - me-
PHMETp mepeHANKYARPHOTO cetemus,
I~ amuua Goxonoro pe6pa)
Tlaomaz: noamoit nosepxwocts:

S, = S,.t 28,
O6new npuasm:

V=8,.h
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Pasaen 3

A Jleiicrourensuo, myers cdepa (03 R) m miocxoets a mepe-
cexarores: aflo(O; R) # @. Ha mrockocrn cesemms puGepen mpoma-
sommyo oy M: M € a, M € o(O; R) n oboamammm uepea O,
ocnopanme mepmemmuyaspa, omymemmoro ms Towx: O ma mio-
cxoers a (puc. 3.40). Tax xax OM = R, 00, = h, 00, L a,
0, & @, 10 00,M - npswoyromumuit Tpeyrombmmk. Crexosarembo,

0,1 = oM =00, - JFT -7

T.e. gmmna orpeska O,M me sami-

. pasna mocrommmony wncay VR
) snseres oxpysocTs0, A TouKa 0,

caman o1 mubopa Touki
Tooromy auomectso aNo(0;

ee nemrpox. B
c

Puc. 3.40

Ceuenite cpepst 110CKOCTSIO, TPOXOAILEIE Tepes ee TP, HATH-
BAETCA DUAMEMPATLIGLN CONENIEM, 8 HHOTA JUGNEMPATbHOL OKPYH-
Hocmbio 1w Gobueil OkpyFHOCMbI0. CUCHIE AP TAOCKOCTEIO, A-
AOmeECT KPYFOM, THT AP HA B WACTH, KANAAK W3 KOTOPEIX

nasumacTes wapoasin cezxenmon (pic. 3.41).

Puc. 3.41 Puc 3.42

Gl
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Pasgen2
samamnyio Towxy M, (¥,iy,iZ,) napannemsmo vexropy B(mimik)?
Eean aa, T0 crombKo mpmMsr, mpoxoAmmux wepes Towcy M, mapar-

aenbmo nexTopy P, Moo npoecra?
2) Tiyers, M(x; y; 2) nponsmomsian Touxa npoit L Obsscuue,

xax Gyayr pacnonaratses sextopst M,M u j » npoctpancrse.
3) Kax muIeTes YCIOBHE KOLTHHEAPHOCTI BEKTOPOS B MPOCTPAN-

crse? Hamumure xoopmumarst sextopa MoM u yenosue wonmumeap-

woemn mexropos MM u .
) OSoamasre KodpipuICNT TPOTOPIHONATLHOCTS Hepes ¢ 1 To-

xaxnte, ut0 yenopue xonmmeapuocrs nexropos MoM n p mowuo
samcars » creayomeN suze:

x,+mt,

Kax maswmactes oo ypasmemme? Hamwmure mapamerpmiecioe
ypaierue mpnoit, mpoxoaameit wepes Touxy M,(2; ~1; 0) mapar-
zenvio mexTopy  B(3: 2 - 2).

Mrax:, napaverpruccroe ypasnene
upsnoii I, mpoxommeli wepes Touiy
M,(x,3 943 2,) mapannenvmo mampanns-
fomeny sexropy plm; ni k) , samicerna-

eres eneayiomunt oBpazost (puc. 2.1):

[

Costmca a 8D-mumocTpammo: hitps://www.geogebra.org/m /cgepxeaw

EG1it 5 KaI0M ypasHeNHI AANHO CHCTEM NApaMeTP ¢ BHpaIHTS
“lepea APYTite NEPeMERILLE, TO NOIYWIM CICAVIONIEE YpARKeHHE:

X%, Y,

D70 ypabHeHHe HAILBACTES KANONUNECKILN YPAGHNUEHN TPAMOIL.

e @

[Bacorafelinynnch

Orsesas 1wa sajaniLe BONPOCH, BHUOAMITe CIEAVIONIEE SatamHe.
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[ Ocnomute dpopymt n 30-nnmocrpamn

N Tupanusa
Tlaomazs Goxonoi nonepxuocti:
S, Lp 11 anopema).

-~ 2
Ttoma noanoit nosepxmocru:
S =St S

O6nen mupasmsa: V- S_ k.

B Veewennan nupanuda

Taomazs Goxovoit nonepxmocrm:
s, -8R,
ol
Tlaomazs noauoi nonepxuocrs:

Spuna =S,

8.

O6nem yeeemuoit nupasast:

W5, + 5 +

V*‘

6 Bunyxawil mnozozpannur

Teopesa Ditaepa 1 MuororpammMKoR:
B+I-P-2

Petpa: 3n.

Bepmmsi: 2n.

Tpa: n + 2.

Tlsaromazu: n - (n - 3).

Teopena Ditnepa fin mHpaNIA:

’
T
B+I-P=2
Petpa: 2n.

Bepmmusa: 1 + 1.
Tpanu: n + 1.
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Coepuming sazcayio ToSKY OKpyAHOCTH, 0OpasoBamHOi ceverien
Cipepat mIOCKOCTRIO, © LEHTPOM OTOM Ciepii. DTI OTPEIIH 06PATVIOT
‘GOKOBYI0 TIOBEPXHOCTS KOHYCA I ACIT HA ABE YACTIE COOTBETCTBYOU L
uap. Kasayio 13 9T wacteli HASLBAIOT WAPOSHN cexmopon (pic.
3.42).

3.3.2. Vpanneune ceput

B npsanoyroasoit cicrene KoopmimaT Oxyz HATMIEN ypasHenie
cepss ¢ uentpou 5 Towre C(z,; 1, 2,  pamuycox R

A Ecan M(x; y; 2) - npomaonbuas TowKa cibepst, To o onpeere-
10 cdhepst meoGxoAMNO, ATOGH Myeno MecTo pavenctso CM~R (puc.
3.43). A no dopmyne paccromms memcay Towaw meen, wro CM —

=\lx=xo) +(y=ya) +(2-2.) - Torna xoopamnas: rouxn M yaon-

ersopmior ypameno [~ x,) +(y-y,) +(:-2,) = R wnx

(0= x5+ -y + (2~ 2) = R (1), .. xoopmmmaTss mooit Tor cpe-
Pt yaoneTsopsoT ypaswerimo (1). B
Tloxaen, wro KoopmmaT: M0-
Goiit rown N(x,i v, 2,), Kotopas sie
aencnr na cepe o(C; R), we yaoner-
sopsmor ypasmewio (1). Meficraurens-
wo, 7ax_xax New(C; R), o CN#R,

Hy-wa) +n -z R
e, -2 R
Tasne’ ofpacon, KoopaumaTs Tousi,
KoTopas me aexHT mA cdbepe He YAOD-
xeropsor ypasmemmo (1). Crexosa-
eabio, ypasuenye (1) mnazerca ypas-
nemmex capepsr.

Ecan wewrp cepus C conmazaet ¢
nawanon xoopmmar, 10 %,-0, ,~0, 2,0, T.c. C(0; 0; 0) n ypavenue
cpeput (1) mveer nux:

Puc. 3.43

Xy 2 R @

3.3.3. Kacatemsuasn niockocts & cepe

Eenn cpepa 0(0; B) # mI0CKOSTS @ MMCIOT TOTSKO OANY OOWYIO
Touky, To @ masMACTCs Kacamexbuo noEKOCMbIO X Cibepe, o X
obmas Towxa naskmacTes mowKoll KacaNUA LIOCKOCTIE X ceps (pic.
3.44).
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TIPWMERGHE Y aBHERHI PRI 1 NIOCKOCTEH B NPOCTPAHGTEE
IT sagamne. 1) Moo A npoBeCT II0CKOCTS, IPOXOATIYIO epes

sazamnyio Towiy Mo (%3 Yos %), nepnemmmcyaapio sextopy 7i(a; b €)?
ECIi 2, TO CKOABKO ILI0CKOCTeil MOJKHO IPOBECTS, TPOXOASIILY Hepes

oy M, nepnensuiyaspio sexzopy i ? Kax nasspacres vextop i 7
2) Hyers, M(x; y; 2) npoussoauuan Touxa oToit naockocr . OFba-

cuure, waw Gyayr pacnonararaca vexropis MyH u # » mpocrpas-
erse. ey panio swasensi cxansporo npowsscacus - M, 7

3) Hammmre xoopmmarss nexropa M,M 1 yeaosme nepmenzu-

wyaspuocrss sexzopon M, u i, Mowso au samucamuoe yexomse
A ———
Ecau A, 70 Kai 57 ypasuene nasunasTca?

4) Kax us ypasuemus a(x - x,) + b(y - y,) + e(z - 2,) = 0. HOAYHTE
ofimee ypasueuie maockocTi ax+by+cz+d =07

5) Hamumure obmee ypasuenie miocoers, ecan M(1; 2 3) u
(% -3:4) -

. Wrax, ypasuense nockocrs, mpo-
i xopsmeii uepes Touiy M,(x,; Y3 2,) 1
nepuenucynsproii mexropy ii(a; b; )

(puc. 2.2), samucssaercs Tax:

(e = x0) + by = Yo) + el - 2,

0. @
5 Orciona, npeanonaras d = -ax, -
U by, - cz,  noxaute, 110 06U EC Ypas-

Ay obpazos:
axtbyteztd=0. @

Puc.2.2
https://www.geogebra.
org/m)/ndTckdz3

212, Ypanuente nocxocrs, npoxomeii wepe
PIOp——
Tyers maw gams mexommmmeapmse nerops By(mimik) u

[XCRERTAR

Pacexorpus sextop ik, —n.k km, —kmimn, —mn).  (5)

Reion B LGS

Bemoamure ceayiomee sazamse.
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Tena apawenun ¢ 3D-urnocmpayusnu

1 Coepa. lllap
Tlromaz: oxsaTopuammuoro cesems:
s,
Taomazs cep 3 A
4
e mapa: V = S1R' .
06 p: 3
o

B Maposot: cezmenm

Pazuye ocuonaus cermenra:
heR - h).
Iaoumass mapono nosepxwocrs:
S, = 2Rk = x(a* + 1) a
Iaowmazt Honmoit nonepxuocru: ‘
w00 + 20 —\
O6new maponoro cernienta
v -
3| Ilaposod coxmop
IMaomazs nomoit nonepxmocru: A
S, =R+ o).
06w maponoro cexropa: \ 0
2,
v-Zagtn.
: XN

1 Maposot nosc

Inomams Goxosoii nonepxmocTn: 1
S, - 2%RH.
Inomams noamodi nonepxmocT:
S,... = Wr}+ 2+ 2RH).
O6nen maponoro nosca:
V= ZH@r + 3, + HY).
5
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Pasnen 3
Teopewa. Paduye, nposedennbti 1 moi-

ke Kacanus, nepnenduryaspen naocxoc-

mu racanus, u, ofpamno, maockocmy,

nepnenduryaspnas paduycy u npoxods-

was wepes woney smozo paduyca, aeas- 2
put ©(0; R) B Touxe A. Hyxuo noxasars, Puc. 3.44
uro OA L a (puc. 3.44).

Ieiicrentensno, nycrs OA # o He NePHEHAMKYIAPHEL, T.e. OA fB-
AseTes mAK7IOWHOf K MIOCKOCTH @ M mycTh A, ABASETCH OCHOBAMN-
oxpyxuoctn (1.3.3.1). Ho 21010 61ITH He MOKeT, T.K. IIOCKOCTE o (aTa

Jleitcrsurensno, myers X — NPOMIBONBHAS TOMKA MIOCKOCTH (1, OT-
©(0; R), T.e. nnockocrs o u chepa o(0; R) nMEIOT EAHHCTBEHHYIO
sagannoii ypamenmen x*+y’+z'~R* B Touxe A(a;bic) oroii chepsi.

A Tax xax Touxa A zexnuT Ha cdepe, TO ee KOOPAMHATE AOIAKHEL

@+ b+ B

A(aibic) NePHeHANKYNSPHO  BEKTOPY
OA (a;bie) (puc. 3.45). Toraa ans npous-
Bobmoii Touxw X(x; y; 2) Kacaremsuoit
OA | AX, re. OA - AX = 0.

Tax kax AX (x - aiy - bz~ c), To
a(x —a) + bly —b) + ez - ¢) = 0,
wan ax + by + cz - (a* + -0.
Ecan yuects, uto @’ + b* + ¢* = R®, 10

axtby+ez-F.®
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Pasaenz

1) € nowomuio sexcropon fi m fu 1 opmym (1) maiizure Koop-
auamss mexropa i 2) Haiigure cxannpiie npoussegena 7B, u
1+ .. 3) Pesyaurarss ofeyaute pyecte ¢ Kiaccon i caenaiiTe BuBOR.
Beeraa au nepust yruepwacuun 7 L p, u L B,? 4) Cymeerayer au
waocKoeTs , mpoxoAAImAA wepes Touicy Mq(¥,; Yo 2) 1 napazennan

sexzopaw B, m P, ? Ecmm cymecrayer, To GyAer i oTa miocKocTh
equncTentoi? 4) OFBACHATE, Kax MOXHO HATHCATS ypabHemHe JTOi

nxockocT @ w mammmme ero. 3aech vextopu B, u B, masmsaiotes
HanpaenAIOWuRY Gexmopau TIOCKOCTIE G

Baae 1% rpyann Bananse 2 rpyaun
A1), .3 -21), B2 3), pu(-1 3 2),
2,2 0:1) M- 451)

Banane 3% rpyann Bananie 4% rpyaun
B4, pu(12%-3), Bi(25-3), p(5 1),
2,835 4) M3 1)

B obumen cryuae extops py(mim k) # Pyminik) nep-

eIy IAPHE BEKTOPY i , OIPeACATEMOro popmyofi (5) (puc. 2.3).

Wrax, ecan mrockocTs npoxoant wepes Touxy M, (%, ¥,32,) ma-

panzensio vexropam B (m,;n, k) u B

By(my; n k), 70 ce ypasneniue samr

a5, 4y = 1) el = 2,) = 0, (6)
e

a-nh -k,

b=km,—km, M

Puc. 2.3

https://www.geogebra.org/
classic/npatbesp
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[ Gcnosnuie dropmynei n 30-wnmiocTpaumn

5 Huaundp

Taomazu ocwosamuii: S, = 21R". A

Tlnomaz Goxosoii nosepxmocTu:
S,. = 2nRh.

Taomaz: noamoit nosepxwoct:
S, = 2nR(h + R).

O6uen wimupa: V = <k A

6 Konye a

Tlromaz ocuosami S, = TR

Tlnomaz Goxosoii mosepxmocTu: !
S, = nRI

Tlaomazs noauoit nosepxwocTs:
S, = TR+ R).

1
e womyea: V = Lk,
e 3

7 Veewennwi ronye

S, = nB+ ).

i monepxuocTi:
=R + ).

s,

ILnomans noamoii nonepxmocT:
Sy = WBE AR+ 1) 1

Onem yeenemuoro xonyea:

w%th—wx»mm.
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Eci 5o BepUINIA MEOFOTANHNKa PACTOTONEHS HA cdepe, To
ero wAsMBAIOT MHOZOPARNUKON, GnuCaHHELY 6 ciepy (puc. 3.46). A
ceam Bee rpami MHOTOTpAMMIKA KACAIOTCR COPH, TO OO HAIMBAIOT
unoz0zpannuron, onucanns o010 cep. Ha pic. 3.47 waobpasien
xy6, omcamiti 0K010 cihept.

N

Puc. 3.46

3.3.4. Maowams chepss

Ilyers xama momepxHOCT: Texa @, KOTOPYIo HYHO PARHOMEDHO
nowpuiTs, Kpackofi. Hanecenmrit c10ii Kpacki, KaKiy Gut Hi Gt TON-
K, Bce e uNeeT onpeseneIyI0 ToxIMHY ¢ (ucory). Coit KpaciH
Ha nOBepXHOCTH Texa @ TOTION © COCTONT U3 MHOXKECTSA BCEX 0T-
PeaKos ATHHO €, OAMN KOHeI KOTOPMX MPHHBATGANT NOBCPXHOCTH
Tea @ i KOTOPLIe IEPICHANKYARPHS KACATEABHOI WIOCKOCTH B T0it
Touxe (puc. 3.48).

Toxasen, 4ro miomazs chepss onpexensercs dopuyaoi S = 4R ,

saecn R - pauyc cpepua. Jas 100 socnoassyescs dopuyioit obmena

1
mapa: V = 2. Dra popyyxa 6ura BMBeReNa HANH B Kypee ¢ATre-

6pa i MAUATA AHATHSZS ¢ HOMOIIBIO OIPEACTCHNDIX HATETPAOD.

Ecan nomazs nosepxwocts Texa @ pasia S, To 00ben cios kpa-
KU TOTIIMOIE £, MANECCNNOIf Ha AANNYIO TOBEPXIOCTE OMPEACIACTCH
pasesctnon V. ~ S © ¢ eM MeHLme ¢, Tex TouHee NPHOIReHHO
suastenite pasercTa. CleOBATEILRO, €CTH OCHOBANNE CHITATS, HTO Db~

mommseres paseerso § =~ TIo 970wy NORATHID MAOMAI HOBCPIHO-

CTH MO%KHO ZaT CeAyIOee onpexesene: nycTh V, ABiseTcs 00meMON
08 Kpacku ToAMROf &, TOTRA nA0Wads IMOi nosepXHOCMU S pusHE

npedesy omnowenus = npu s - 0. Hampmep, ecx naomas nno-
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TipumeneHie ypaBHeHM# NPAMLIX 4 IAOCKOCTSR B NPOCTPaHCTES

[Bacorafelrpynncy

Bunommure crexyiomee saanie.

Hamumure ypapmemme miockocTs, mpOXOATmed tepes Towrm
M55 9,5 2, M3 5 2,) 8 M,(x,3 0,3 2,). Cravaza suncmTe, Kaxyio
43 sagammMX Tower Moo Gpams B Katectne M, m Kaxme BeKTOPH
npmmmaoTes B KavecTne nexTopon P, m P, satew mpuctymaiite ©
BLINOIHEININO CIEAVIOMIEro sazamILs.

Bagaune 1 rpynmst Bagaune 2.4 rpynm
M,(05 5 2), M,(05 15 6), M,(45 —4; 10), M,(4; 10; -2),
M(-1; 5 0) M2 8 4)

Bagaune 3.4 rpynms Bagaune 4. rpynms

M (6; 6; =5), M (4; =9; 5), M (T; 25 2), M (4; -2; 4),
M.t 6 1) M2 8 T)

sanamoii

2.1.3. Onpexeaeinie HATPABATIONIEro BEKTOpa SN
obun ypasmemtes

B npoctpamcTse PAMYIO MOKHO GaiaBaTh B BHAC mepecese-

s gsyx muockocredi. Eexw ypavemmmwn a,x+by+cz+d, =0 u

ax+by+ez+d, aazam ABe mIOCKOCTH, To CTCAYIOMEH clCTe-
MOl ypaBHeIIii ONpEAeAETCA HOKOTOpAs PN B IPOCTPANCTEE:
axtbyteztd =0,

®)

axebytezid, =0,
Cuereny ypavuemi (8) Haomsaior 06uuN ypasentien TpsHOi.

B [

Haiiire crocobi: pemenis c1eAyiomet mposAeNxL.

Kax Moo naiTn RanpanAsiouui BeKTOp IPAMOF 1 KOOPANHATEL
o, aesKameit a oToi TPANO, aAaNHof omIN ypasieneu? Bit-
nommiTe cneayiomee sazanie.

Bazanie 16 rpynnm Bazane 2.0 rpynnn
{2x+3y+27]—0, {xfzwak o,
Bxe2yez-5 3x-2y-5:-6-0
Bazanie 5.0 rpynnn Bazane 4.5 rpynnn
{x+y*z*l:0, {x—tyd”a:o,
dxey-32-3-0 Bxeyrz-5
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Vpasnenus npamoii u naocxocmu, ypaenenue ceps o
npocmpancmae ¢ 3D-unnoempayun

Vpasnenue niockocmu o ompeaxax
Vpanmemne naockocTn obmero wza:
Ax = x) + By~ ) + 0@~ 2) = 0.
Vpanuemne naocxoern » orpeaax:
i+%+£ =1, rae a, b, ¢ - xoopamATH
Touex, orcexaensix ma ocax O, Oy, Oz

Vpasuenue niockocmu, nporodsuei
wepes mpu mowru

Towxn n npocrpancrue:
455 45 2)0 B (0, 2), © (55 0,5 2,)-
¥panmemne mrocxocTs wepes tpm TowH:

f-x v-w oz-z
=% b=t %-2|=0.

N )

Vion mewdy dayna naockocmanu
Vpannemns mrockocreii:
Ax+By+Cz+D, =0 _
Ax+By+Caz+D,=0.

Bexopst nopwam
m(A; B C) u na(4; B,
¥roa seaay uyma mrockocTav:

T
__la-a+B-B+c ¢

B +C:

701 =

4B G

II,LII,= A A +B B,+C,C,=0.
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Pasaen 3

cxofi urypu @ (sHoroyrombE, KPYF ¥ T.1.) paswa S, 0V, = §

Taxcun oGpaso, moymN pasercTso

Puc.

€ nowomuIo otoii (opuys onmpezexmy mromazs ceput. Hycrs
nana cepa paguycon R. Tora cuoit o1oil cpepss Tonmumofi & ecrs

10, orpamennoe KoumenTpIeckiMI chepast papycawu Ris u R
(puc. 3.49). OBwex roro Tena Tasos:

1 1 4
V.= SR+ e - SaR = 2re@R + 8Rs + ).
IR~ 5 3l ).

Caeopatensio, miomaxs cheps ompexeaTeTCR M0 hopyIe

v, 1
S lim" limg TR+ 3R +

e S = dnR

B CIeAYIOIeM 971EKTPORHOM PeCypCe MOHO HOSHAKOMHTSCH ¢ A0-
KAGATETLCTBOM OPMYIL LIOMARN Chepsr.

Honoanumenusie anexmponnsie pecypes
https://www.youtube.com /wateh?v-GNeFiFmqEe8

E A=

£ Mpensgnseen pedos

«Hyp Biens  apxurexrypustit ciesox Do ~ 2017  ropoge
Hyp-Cyaras. D10 caxoe Soxsmoe 3 Mipe chepoodpadoe Jxamme, ero
auasterp panen 80 . Baanse cocront ua Bock oraeit. Burmcam
nomaAn ceuemm Sxamia 5A0TE T-0 vrasxa (puc. 3.50).
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Hrax, mampasamomii nexrop
npmvoii, sazammoii ofmums ypas-
nenmen (4), onpeensercs Tax (puc.
245 b, ~b.ai 60, 0 ab —
—ab) ©

pmep 1. Hamicars xanom-
“tecxoe ypasmene npsnoii I, sazan-
noii obmun ypasemiea:

{ 2x-5y-7-0, Puc
x+By+aze2=0. httpss//www. geogebra.org/classic/
pararhth

A Jlas oTOTO HYMHO HANTH, BO-NEPBLIX, KOOPAMHATE KakKoii-1H60
ouxt M,, mpiaznerxameit mpsoit , Bo-BTOPHX, MPHMERAS GOPNYTY
(9), nyso maiimn mexrop b (RampaRmmIomi BeKTOP), MepmERAKY-
nprnai mexropaN i, (s mi £) 1 i, (5 ) -

1) B pamnmoii cucreMe uMeoTCH 2 ypaBHeHHS W 3 IepeMeNHLIX.
Hosrony smavene oxwofi 1 MepeNeRILY DHONPACTES TPOMINOTHHO.
Tyems, 2 = 0. Torsa nexonnas cnerewa aamcsmaeTes Tax:

{Zx—Sy:z

= x=ly=-1,
x+3y #

. owsa M,(1; ~1; 0) mexcur ua npsofi L.
2) Tax wax AZ-50) m i
P-54-0-83,0-1-4-22.3—(-5)-1) = (-2

4), 10 1o Gopyre (3)
- 8:11),

T.e. mewrop P(-20; —8;11) sBAseTCS HANPABINIOUM BOKTOPOM TPS-
it 1. Torga xanomsteckoe ypasuenue npauoi [ samicssaeres Tax:
x-1_y+1_z
20 & "

|, ! Sammmime cauomicoxoe ypanene npaofi, najizute e nanpans-
IO BEITOp 1 KOOPANATL oI, Jescameit Ha droli HpANOIL.

. BanuuTe YPABHONME IIOCKOCTI, JAAANHOI BEKTOPON HOPMALK.

. Bamuunire obiee ypaBHeiie L10CKoCTI, HATLAUTE o BEKTOD HOPNAH.

. Kalk ONpeACITL KOODAUHATA BeKTOPA, HEPICHAMKYAAPODO. ABYM

03NILIM HeKo1IHeADILN Beicropas? TIpHBExiTe HpINCD.

5. OmumiTe 1 OGLACHITE CIOCOD HAXOAWACHI YPABHONIS LIOCKOCTH,
‘poxopameli Hepes Tpi sazaussie Towks. TIpHBEATE HpIMCD.

6. OLaCHMTe COCO HAXOWACHI HATPUBISIOUIETO BOKTOpA IPAMON,
‘agaumoli obuus ypasentes. Npuseaute npusep.

50
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Fasmen nostopenne

17. Hro raxoe oproronasioe mpoekmposamc? Tlo xaxoit hop-
MYTe OMPORCTACTER MIGIARS OPTOFORATHOT MPOEKIIN MHOFOYTOTH

18. Jlaiie onpesenenie BexTopa 8 npoctpancrse. Kakue geitcrsus
nprmvemoTes K sexcropan? CopwyARpYiiTe npasiio napateaenune-
- ———————

19, Karc ompeAeaTh, KOOPAWNATS TONKN H BEKTOPa B MpoCTpA-
Tae? Kax maifeil KOOpAWNATH! BeKTOPA 0 KOOPAWNATAN €0 KONTOR?

20. Kax ompeaemums cxanaproe mpomancxenme nexropos? Kax
ompegen yron wexay serropasn?

21. Hammurirre popseyy enermts o7peska 5 zammon: omwomerin 1

Vnpamnueuna
A

0.1. [lana niockoeTs o u nepecexaomuii ee orpesox AB. Ipauue,
HPOXORSIMC Heped KOHIL STORO OTPEAIA, HEPUENAMKYAPHEL TI0CKO.
et @ nepecexcaior ce 3 Towkax A, n B, coornercraemo. Haitxre
paccrosume or cepemui orpeara AB Ao MIOCKoETH «, ceau

1) AA, = 5 cm, BB, = T cu; 2) AA, = 12 mm, BB, = 8 mm.

0.2. Touxa O snasercs cepexunoii ovpeaxa CD. Taparrexsisie
npsie, npoxoanie uepea Towicn C, O i D NEPECEKAIOT MAOCKOCTS
@ » toukax C,, O, u D, coorsererneno. Toumen C i D pacronoe-
Rt 10 oy cTopony macexoern . Haitmure: 1) 00, ecan CC, = 3 3,
DD, = 11 3 2) CC,, ecam 00, = 12 ex, DD, = 4 ca.

0.3. Pemure npeauaymymo sazawy npu yeaosuu, sro Touxs C 1 D
PACHOAOKCHE 1O PASMLE CTOPOIA ILIOCKOCTH .

0.4. Masectno, uto Toukn P i Q NPHHAANERAT MIOCKOCTH O, TOU-
xn @ u R npumagesar naockoers b, a rowkn P, Q, R npunagnear
naoeocrn y. Tloctpoiite cooTaereTayiomuii pHeyHOK.

0.5. TLnockocTst o, f, 7 HONAPHO HepecerkaOTes TO HPANLIN a, b, ¢
w al, ble. TlocTpoiire cooTsereraysomuii prcysox.

0.6. TIpsusie A, OB u OC Taxconss, wro OA L OB, OB 1 0C, 0C L
L OA. Haiizure yrau wpeyronsmmnica ABC, ecan OA-0B-0C.

0.7. Town A, u B, spasmores cepemmans orpearos OA 1 OB coor-
sercrneino. ILtockoeTs a nepecexaet otpeaar OA u OB B Touxax A, 1
B,. Hoxaure, wro AB|o u naiimue: 1) A,B,, ccxn AB - 8 cx; 2) AB,
ccnu 4B, - 3.

0.8. Mapannesiste mnockocrs  u i nepeceicaior cropony OA yrta
AOB 5 rowxax A,, A,,a cropouy OB - 5 touxax B,, B, coornercraeniio.
Haiizure A,B,, com OB, - 12 cu, OB, = 18 cx, A5, - 54 cx.
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BonpOGL! 1 yRpaXHEHAR /A NOBTOPGHMS KypCa FeOMETPIN 33 10 KNaCe

0.9. Tpsste OA, OB 1 OC ssausetio nepuenpusyaspst. Haiizure
BC, ecau: 1) OA = 3 o, AB = 5 cxi, OC = 3 cu; 2) OA = a, AB = b,
Ac-c.

0.10. Towxn A, u B, snamores ocnosammmes mepmenAmIyAAPOD,
onymemmirx m3 Touex A B COOTBETCTRENIO Ha IIOCKOCTS 1, & OTPE0K
AB w nnocxoets ane nepecexarorcs. Hajimure: 1) A,B,, ccmn A4, = 2 ox,
BB, = 14 cu, AB ~ 13 ca; 2) AB, comn AA, - 27 s, BB, ~ 20 e,
AB, - 24 n.

0.1, M rowan A ¢ maocrocn a nponegens neprenzyap A 1
maxnonnas AC. Haiigure: 1) 11uny NpoeKnii HAKIOHHOIL, ecan AB=6 1,
AC=10 u; 2) aauny maxiaonnoii, ecin AB=24 cm, BC=10 cm.

0.12. Jlan napanzenemnex ABCDA,B,C,D, . Viasite nextopsi, xor-
PN — T T———
aytoueii cywse sextopos: 1) DA+ DO+ DD, ; 2) 4,5, +C,B, + DB, .

0.13. Touxss A, B, C pacuonomesnss 1 oguolk npaofi. Touxa O e
apunagrexir ool npamofi, nexrops OA, OB, 00 xouuaauapu.
Toxanure ato.

0.14. Hemoasaya yenosie mpesuaymeit sagaus, mupasure mectop
OC uepes sexropst OA u OB, ecnu: 1) AC = CB; 2) AC = 2CB.

B

0.15. Touxa B senu orpesorc

0A 5 ommomenun OB:BA-1:3.
Hepes rouxy A napanzenso or-
posky BC nposeseua mrockocrs,
a. Toxamure, wwo npauas OC
nepecekaer miockooTs G B me-
xoropott rouxe . Haiuire AD,
ccnu BO-12 cx.
0.16. Touxa O pacuosomena sue wiockocru aaxpara ABCD.
ILsocKoors a, TApATTCALHAR TAOCKOCT KBATPATa, HGPOCeKAET OTPESII
04, OB, OC, OD » rouax A, B,, C,, D, coorsercraeuso. Hailzrre
nepumerp serupexyromsiuxa AB.C,D, conw OA, : OA =1 : 3 1
AB =12 cx.

0.17. Mapaanensnie mpmsise, mpoxogsmune wepes sepuisss mapas-
eorpasia ABCD, nepSCeKalOT HEXOTOpYI0 LIOCKOCTS G B T0UKAX A,

C,. D, cooraercraenno, rouku A, B, C, D pacuoroxeis: 1o oxiy oTo-
pouy maockocrs o Haiigure orpesox DD,, ecai: 1) AA, = 4, BB, = 51,
€C = 6m; 2) A4, = a, BB, = b, CC, = c.

0.18. K nociocra npanoyronsika ABCD TpoBeReH neprensuky-
2ap AK ax, 4ro paccronuun or roucs K so sepuns B, C u D paniss
6 ¢, 9 cx 1 7 ow coorsercraeuo. Hailuire nepuexmukyanp AK.
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Pasaen-nosopenme

0.19. Hs rowncu, pacnonoxentiofi wa paccromis § ¢ O 1LI0CKo-
°TH, mpoBeXem ABe mAKiOmmLIE, OGPAIYIOIEE © DTNl TIOCKOCTHIO
‘yrau, papute 45°. HaiifuTe paccroie MEALy OCHOBANMAN HAKION-
HLIX, eCaH YO MeACAY X MpoeKImAMI pagen 120°.

0.20. B rpeyromsmuice ABC cropons: AC~BC~10 cx, ZB = 30°. Tips-
was BD nepuenaukyaspua niockoeru Tpeyronsunia ABC u BD5 c.
Hajigure paccrosmie or towxu D xo npamoit AC u ot Tows B A0
nocioeti ADC.

0.21. Touxa K - cepepuna wesuams AA, rpeyromma ABC, a
buas Touxa npocrpancrsa. Bupasute OK wepes sextopu
. 0C

0.22. Pe6po npasmasioro Terpaspa OABC pasuo 2, a K smas-
ercs cepenunoit otpeska OA. Haiigute cxanspuoe mpousseremue seic-
1opos BK u BC.

0.23. Bextopst m, n w k Taxoss, w0 m—n-—

surme snasenie cxazapuoro mposnexewia (24 —35)-(3a +
c

0.25". Onpesenme reowerpiieckoe Neco Toex mpocTpancTaa,
pasHoyAaeIX OF Bepum TpeyroTbIia ABC.

0.26. Towxn A n B mpmmazzexar pasmun rpamm: Anyrpamoro
yeaa, owpeasn AC m BD SRASIOTCA MePReNAMKYATPANH, OMYIICHTL-
wu ma pe6po aroro asyrpammoro yrma m AC = BD. Jloxamute, uto
ZABC = ZBAD.

0.27. Jlnarouas xy6a ABCDA B.C,D, pasna 23, a rouxn P, Q
R snamores cepeman pesep BB, B.C,'n C,D, coomaerersento. Haii-
e mepINeT MIOTOYFOTLIKA, OOpAIORANIIOND NepeceeHEN Ky6a o
nxockoctsio PQR.

0.28". Torxa O pacmonormena me mrociocTn Tpeyromuma ABC.
Inockocrs, mapazrensian maocroct ABC, mepeceraer opesx OA,
OB 1 OC 5 rowcax A,, B, n C, coorsercraenno. Jlokawure, wro nps.
Mast, MPOXOATIAR Tiepen O TEPECCEIA NOAAN TPOYTOTLIHEOD
ABC w A,B,C,, maxcxe mpoxoxut wepea Touxy 0.

0.29. Jloxaxure, uro nromans Tpeyronsuuka ABC, sagammoro na
*oopAumATROf mIocoCTH, OnpeRCTAETER dOpMYTO

JasT e - ac

0.30%. C momompio ckaxspHOTO NpOMSBEACHIS HAlANTE HAGOTE-

mee anavemne mupamenns 1+ +1-x+1. Ipu xaxoy snauenm
x ono gocraraetea?






OEBPS/image/16.jpg
WMHOTOF PARHIAKI
Paszex 1. MHOTOTPAHHHKH

B oTow pagiene B MOSHAKOMITECH C OAHOH M3 NATEPECHAIX Te
reomerpun ~ «Miororpanmikis. B TORCEXNCRNOf AHAHH M uacTO
BCTPeNAEMCS ¢ MPHMEPAMH MHOTOTPAHAMKOR. BT0, HARDHMeD, ApXIL-
TexTypHLe coopyieunn. OT CTONGHH YCHOGHHS YieBHOTO MaTepHATa
3ARNCHT BAIIE YMENHE BLIHCIATE O6LEME OTHX GAGHAH, A TAKIKE MI0-
AAN M AT PAGINNLX DACMENTOR OTHX IAARIIL.

Tems, pacemarpusaensie » raunon pasaeae

1.1. Muororpaunsie yras, nomsmie reoMerpirecioro exa. Hous-
116 uororpanmta.

1.2. Tlpuasa u ce oxesents, Bugs mpua. Passeprka mpuansi,
n0mazu Goxosofi i nomuO HoRepXHOCTE.

1.3. Tlupamuza i yceuenuas mMpaMIa, UX SICMENTS.

1.4. Couerns uororpasumKon niockoersi, [IpasiILEbe MiOr0-
P e—

Topod Hyp-Cyaman, Jaopey mupa u cozacus - coopyaenue,

KOMOpOE e MOABKO NOPANAC OPUUNATLROCMYIO U GEAUNLEN, HO U
umeem ozpomnoe anavenue IAn KaIaxcMANCKOzO NGPODA, CUMOAU-
aupya dpy6y, eduncmao u Mup. Ocnosanuen nupanuds aaisemes
raadpam paaxepon 62x62 a, e avicoma maxsce pasna 62 . Hay-
wug xamepuans dannozo paadena, aw cruoxeme naiimu n1owads ce
Goroaoil nosepxnocmu.

8





OEBPS/image/20.jpg
Pasgen 1
1.1. MHOTOTpaRNEIe YrIbI, HORATHE TEOMETPUUECKOrD TN,
Tlousrie Muororpammuia

Haywun nynsr, ut Gyaere:

© 3HAMb NONAMUS NHO202PANNO20 Y2AA U ZCOMEMPUNECKOZ0 mead,
usobparcams ux na naockocmu;

© namu onpedexciue NHOZ0ZPaNHUKA U €20 xexeHMbL;

© pewame sa0avu, cansannbie ¢ HAXONDEHUEH IRENCHMOS HHOZO-
epannura.

1.1.1. Tpexrpauie n MHororpamuLIe yrst

Pacesorpun tpi aysa OA, OB 1 OC, nexoxsme u3 Toson O npo-
crpancrsa, ne examme b oAnoi maocKoeTs. Jlamub TyANT B TpO-
crpancrse onpegexmoten wiocikne yrau AOB, BOC 1 COA. Hacts upo-
CTpAICTEA, OTpAMMTENHAS ITIMH YNNI, HASHBACTCH MPEX2PANNNN
yerox (puc.1.1). Irocue yrms AOB, BOC 1 COA massmanotcs zpa-
H&au, @ ©TOPOMML TIX YFAOD PeGpaU TpEXTPAMNOO yEaa, TouKa O
HATLIBACTOR GEpWUNOIL HTOTO TPEXTPANIIOTD YEAa.

o

Puc. 1.1 Puc. 1.2

Taxirs sie 0GPA0M ONPEACTAETCS NOHSTIE MHOTOTPANHONO YT,

Mitororpamniii yrox ~ oo durypa, o6pasosammaz ua n (n>3) wro-
cxwx yraos ¢ obueii sepummoil O Tax, wT0 yrAM Gepyres B ompene-
JLeHHOM HOPSKe i KAXAR MAPA COCCANNX YITIOB, BIIONAR Hepubiii it
nocseanii, mneer 06myI0 CTOpORY (1y<).

B 3aBHCHMOCTH OT KOIHHeCTSA rpameii PACCNATPUBAIOTCS TPeX-
rpaNiLe, HeTHpEXTpANbe, NATHIPANILE i APYFIe N-TPANNbE VL.
Hanpuuep, #a pic. 1.2 usobpanen mectnrpammssii yrox.

Muororpansii Yro7 HASMBACTCH 6WRYKABA, €CIN OH pacto-
OMen MO OfNY CTOPOHY ILIOCKOCTH, NPOXOLAMEH Wepes A0BYIO ero
rpans. Hanpiyep, mo6oil TpeXrpamsiii Yron SBIIETCH BHIYIILM, &

9
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[ Gcnosnuie dropmynei n 30-wnmiocTpaumn

4 | Pacemonnue om mowxu 90 nnockocmu

e T ORI | (114 5
Ja*+ B+ C :

5 | Vpasuenue npanoi, npozodaused
uepea dee sadannnie mouru

Town » npoctpancrne:
A v 2) nB (5 45 2).
Hanpasasomuit sexrop: (m; k p)-
¥panuenie npsoit wepea ane

sapammse Towu:

vz

6 | Mapanempusecroe ypasnenue
npanoi

Towxa » mpoctpancrse: A4 (x,; y,; 2,)-
Hanpanasomuii nexrop: 4(m; s p) .

Iapamerpiueckoe ypanieuie npamoit:

%) (m
1= |u [+ k
=) e
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Puc. 3.50

T T e p———
T ————————————————————
Gyayr pacmoroaems o wersipe srana. Jnaxerp ciepus paser 80 o,
paxiye - 40 . Toraa mcora Kanczoro mama pasma 10 3, crenona-
rensio, OB=30 . Tlo eopene Mubaropa BC = v107 807 = 1047 .

osroxy § = = (107) = 7007 = 2198 . m

[ R ———
L ere?
2. o ks map? e o orasasncn o cepia?
5. Samuanine ypamione chop.
& Kasym Enorsonrs Hassbes KasaTeFiAGh nascKocTLR? Kakhe o8
Cooters s naere?
5. Ganuuness ypasieune Yacersaiso i opape
5. Kt snesorpames Sasutsonc sacumsss e, Ko
o oo et
. Samiie PopuyY AROLIARH GOODH,
R st CORp—
. Rowancine Gopesay naoman speps

Vnpamnemns

A

ipakivicciazlpaceral

3.85. Ha ueprese noKaxiTe pasTHIe BApUANTH BAUMHOTO
PACHOOACHIL CAEpL It TOCKOCTIL B KAGION M3 YKASANLX Bait
BAPUANTAX CPABNNTE PACCTOSNIE OT LEHTPA CEPH 0 ARHHOH M10-
exocTn ¢ paxiyco cdepst.

3.86. Haiigure anuny Gonbmedt OKpyMHOCTH W miOmaab Aua-
Merpahioro ceuenns mapa paguyea K, ecmn: 1) R=2 a; 2) R=4 oa;
3) R=T a3 4) R=12 anne.
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TIpWMEHEHIE yPABHGHMA NPAMLIX 1 NOCKOGTO B NPOCTPAHCTEE
Vnpamneuna
A

2.1. Hailgure KoOpAUBATY TOUKN, NpUNAKIEHKAILeH n He HPHNAA-
examedt gamoi npanoii:

z+1
x=-1+t,

DRPEESEN
z-2-2t

2.2. Haiigure nanpasasouysii bexTop psofi, sazauuofi ccte-
ol ypaswemuii s mpexuAyIel saau.

2.3. Haligure KoOpANATY TOUKH, MPURAATCKAICH N He TPHIAA-
rewameit gamnof mockocn
1) x+2-2-2-0; 2 Sx-y+dz+3-
8) 2x-ytz-8-0; 42y+tz+3-0.

2.4. Hailjure 5eKTop HOPMAH HIOCKOCTH, 3a7aMKOf ypaBHemIS-
Mt 3 npeAuAymedt sazauL.

2.5. Toxanarme, wro soxropus @ u § nexoxmmeapust w nailzure
i

1) d(1;2%-2), b3 0;4);  2) G(0;3—4); b(2:5;d)

3) a(1; 2), b(2;1;1);  4) G(-2:134), b(1;-2:3).

2.6, Hiizure xoopaary Tovc, mpAASEAEH 1 e TP
P————

ety -e-bm0, by 03
D oy seaeo;

2x+y-52+8=0;
2eey-z-5=0,  [rez-4=0,
2y -32+9

y-z-1=0.
B

2.7. Mcnomays yemosme aagawn 2.5, mammmuTe ypasmemme mio-
cxoes, npoxommedt wepes Tosicy M,(~2; 3; 0) napazexsiio pexTopan
Qnb.

2.8. Menomsays yenosie aaxawi 2.6, ¢ noMomuio dopyy-ts: (1) mafi-
JUTe KOODAMHATH HAIPABISIONIETO BEKTOpA  HANMIINTE KOMIe-
cxoe ypasnenue a1oii npsnoil.
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Vpasnenue npanoi, xar aunuu

nepecewenus doyz nocrocmei

Vpannemns mrockocre

HpAx+By+Cz+D, 0.
+Bly+Cz+D,=-0.

Bexrops mopwamu:

m(A; B3 C)m n:(A; By C,).

Hanpasasouit sexop: q(m3 s p) -

Vpannemne npsoii, xax mmm
nepecesemst Apyx naocKoCTeil
Ax+By+Cz+D, =0

e
T
[t ssan

Veon mewdy npanwn
Vpanmemns npswsrx:

AR R PR
) n %) \n
Hanpanasomue nextopst:

Q(miksp) uog.0

Yroa memay mpmmrm:

my ek ok tp

Ry

+pi

Vezomusn napaszeILHOCTI N MEpRONTL-
yanpuocTn mpaL
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Pasnen 3

3.87. Hafigure IiOmagh couemus, NPORCIGHNOTO HA PACCTOR-
mun d ot uewtpa mapa paguyea R, ecum: 1) R=13 cm, d=5 cu;
2) R=5 , d=3 w3 3) R=25 o, d=24 s

3.88. Ha pitc. 3.51 1aua passepTica miapa, /UTiia SKBATOPA KOTOPOTO pan-

256,
110 16 e JIOKHAIE, O IOIIA HOBEPIOCTI 70T TapA pama .

8.89. Jlnaxerp cipepss panen 13 cx. ILnomazs nososmus ce amare-
1697

Tpansioro cevenus pasna e, Jlowascure, wro miomazs cheps
ania 1697 cu? (pic. 3.52).
P (P ). A
8on D-13 e

Puc.

Pic.

.52

8.90. Paccrosiume or TOWKi KacaTeILHOM IIOCKOCTH 0 HeHTPA
cpepss mawerpox 16 w pasuo 10 . Haiigure paccrosmie ot o1oit
‘TouiH 70 TowKH Kacams.

3.91. Hammmure ypaswemue chepst ¢ memrpox » Touxe C u
pamuyea R, ecam: 1) C(2; ~1; -3), R = 7 2) C(0; 4; -5), R — 15;
3) 0(3; ~2; 3), R =61 .

3.92. Hamumure ypasmemse Kacarerbuoii miockocTH k chepe
8 yiagsammofi touxe: 1) x*tytzi=14, A(L; ~2i3); 2) x+y+2i-625,
B(20; 0; ~15); 3) x*+y*+2°9, C(2; 2;-1). Cuawana yGemurecs, 4ro T04-
Ka npumazIeRuT AAHKOH cepe.

3.93. Kaxm gomxen Gurs pauye cheps c nentpon n Touxe C,
npoxopsueii wepes Tousy A, ecm: 1) A(L; % 3), C(3; 43 2);  2) A(25;
6;-20), C(-5 6: ~5); 3) A(~5: 3; ~4), C(0; 5 2)7

&3 Mpasereeen peBaa
3.94. Topox Hyp-Cyaman maxogues ua 51° cenepnoii mmporsa.
Pasuye Besmin paser 6400 xor. Bruncmmar, xaxodi myms mpoxoxT

r. Hyp-Cyaan npu Bpamenin Beutit BOKpyr croeit oci aa 3 1 (puc.
3.53).
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Pasnen 2
2.9. C nomomuio dopays (3) 1 (4) HammmHTe YpaBHeRHUE MA0CKo-
i, npoxogsmeil wepes Tpu sazammbe TOw

DA @14, M, (-2 0; 2);

2) 5 1 - 2), M, (-2 0 3), M,(5: 1 - 1)
3) 3), M, (05 13 4), M, (2 -2 0%
1 2), M, (3; 0 4), M, (03 3; ~4).

2.10. Janst xoopumarst nepurmit Tpeyromsioit mupasitzs ABCD:
A(1;-2;5), B (-3; 0; 0), € (05 03 1) u D (-2; 1; 4). 1) Hanmurre ypav-
uemse rpancii ABC u ABD; 2) nanumuze ofmee ypasucnne npssioii AB
W nafiANTe HANPARTOWNI BOKTOP OTOfl TPRMOF; 3) MoKaENTE, WrO

naiigenuit vexrop Korueapen sextopy AB . Crexaiite pisox.

2.11. Menosaya yenonue mpeastaymeii sagaw, mammmre ypan-
nenue npsoit AB 10 opMy;ie IpA3of, NPOX0ARIET tepea ABe Iaxan-
e ouxi. [0 NOTYEHHOMY KAOHMUECKOMY ypaBHeniio npsoii AB
nammmuTe ee obmee ypapiemie. OUBACHNTE NPHTHIY HECOBIAACHIS
ABYX 0Buyx ypabuexnii onwofi npsoit AB, monyenmux 5 9toii 1 mpe-
Auaymedt sazauax.

2.12. Hcnomssys yenosue sagaus 2.10, nanumire ypashenis nps-
MBIX, IPOXOAIIEX Yepes KaAYIO BEPUIMIY TMPAMILIb It IEPHEHIKY-
ApHAIX ee MPOTHBONOAOKHO rpam.

2.13. Hanummure ypapsenite 1I0CKOCTI B 0TPeskax i HafiAuTe To1-

Ki Hepeceueni ITO IIOCKOCTI ¢ OCAMI KOOPAHHAT:
1) 2x-8y+2-6=0;  2) x+y-2:-4=0

3) x5y +2:410

9 3x-y+z-6-0.

1) A B 10 xracce st noxagans, w70 N

ypasuenue mocxoetn ax-+ by + czt

+d =0 nceraa moo mpHBeCTH K B-

L B TR ———
G

wenies waccxaemu & ompesea. flax

smoro gocrarowmo. paszenm obumee

ypasmenie nxockoctu Ha wieno d 0.

2x-8y+2-6=0 = 2x-3y+2=6 =

Puc. 2.5
https://www.geogebra.org/
classic/bwey9ddn
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[ Gcnosnuie dropmynei n 30-wnmiocTpaumn

9 [V2on sewdy npanod u naocxocmuio
¥panmenie nocxocrn:
II: Ax + By+ C2 + D = 0.

Vpavnemne npsmoi: £ = | v, | +1| k
=) e

Bextop mopmau: n(A; B; C).
Hanpanasomuii nexrop: g(ms ks p) -

roa measty npsoii 1 nA0CKOCTEIO:

fi-7

|n-A+k B+p-C|
Jw+K +p A+ B +C
Vexonun mapazzeauocTn n nepuenz-
T —
&

=2k
A B

Ul =m-A+h-Bip-C=o0.

10| Toua nepecenenus npraod u

F e T T——

Ax+By+Cz+D=0

x-x% _y-
m E 7

Ax+By+Cz+D=0,

x=mhtx,
Bty
2= phtz,.
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A ZCOB=90° - 51° = 39° = AC=

G o> = BC 0B sind9° - 6400 - sind9°~
< 1028 .
3a 3  ropoa HypCyaman upo-
a1
BE somm 5= L ayeu oxpyanocen, pa-
0 mmyc xoropod panen 4028 xa, Tlooro-

i
sy §=2nR-
= 3162 s,

q
-2:3,14-4028" 5~

Pue.'5.53 Orser: 3162 s, =

3.95. Onpezenure no HNTEpHETY KOOPARATH BAIETO HACCACHHORD
nymKTA, 8 TaxaKe TYTH, KOTOPME NPOXOAWT BAm maceremmmii mymKT
upw spamerun Bexuit BOKPYT croeit ocu sa 45 .

8.96. Bepummu npsoyronsmmxa ¢ Amaromasio, pasmoit 24 o,
aemar ma cepe paguycom 13 e, Haiiute pacerosmme ot maoco-
i npaMoyroALIMIA X0 NeNTPA ChepiL.

3.97. Haitzure nxomans chepss paguycon R, ecui: 1) R=T cx;
2) R=5 a3 3) R=12 x5 R =5z

3.98. Haiiaure niomazs cepst paguycos R, ecan: 1) R=12 ox;
2) R=6 3; 3) B9 s

B

3.99. HajizuTe nI0maxs NoMHO/ NORCPXHOCTH Ky6a, RIUCANIOrO B
cpepy pamuyeou 1.

3.100. Paguye ocnosamis xomyca pasen 1, a ofpasymomas — 2.
Haiigure pagiyc cdeps, sucauiofi 5 Aamubiii Komye.

3.101. HafizuTe miomans ceuenis chops, TPOBCACHHOTD HA pac-
crosmui 9 e oT ee yentpa, eca paguyc ceps pasen 41 cx.

4 Jlano: cpepa ¢ newrpox:  Touie O u pamycom OA = 41 cx,
OB = 9 e ~ paceromume ot nenTpa cheps A0 ero cevem.

Haiima 5, ¢ uentpon 5 Touxe B.
Pemeune: S, = R = 7 AB*

1)Tpi nocTpoenIA Chepss i ee CONCHIS KA LIOCKOCTH, Mbi Bil-
fust, 470 AB SBISETCH PAAUYCOM HALIETO CESENISE I X0 MOKHO BHI-
e o Teopexte Migaropa:
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TIpWMEHEHIE yPABHGHMAA NPAMLIX 1 ANOCKOGTO B NPOCTPAHCTEE

O7CI0Aa. HMee, HTO FANIAR IIOCKOCTS IEPECERACT OCH KOOPAHNAT B
rousax A(3; 0; 0), B(O; ~2; 0)  C(0; 05 6) (puc. 2.5).m

2.14. Hammmmre Kanomieckoe ypasuenie mpavofi, mpoxoxmedi
sepea Towy M,(5; ~4; 7) napanrensmo mpauoit, sazammof B sazate
26.

c

2.15. Hanumiure ypasuenie miockocs, mpoxoAameii uepes mps-

{X72y+3272 . .
sy napazensio mpseoit =2 Y22

Sx+y-z-3

x-1_y-2
2 1
41 TepeCeKAIOTCS It HANMIIITE YPABHEHIE ILIOCKOCTH,

2.16. Toxamure, wro mpsusie

PRLE

npoxoammeii wepea o1 mpaMLe.

2.17%. Hanmmmte ypapHenie nI0CKOCTH, NPOXOASIEH uepes Tou-
Ky M,(2; 1; 3) u orcexaomei 0T K00pAHHATHLLX oOceii paHLie OTPESKIL.

Vupawmuenus s nosropemst
218, Baisicuite ROAUAHOP PACHOOAENHE NPAMLIX, 3ANHEX B
nockoet Oxy ypasuenmss:
1) x-2y+8=0 ub5r-y=0;
2) x-2y+ s
8) 2r-4y=16 u x=2y+8.

2.19. Hammmure ypasmenme npsvofi, mpoxommmedi wepes Towrn
M,(15 2) m M,(3; 4).

2.20. Tamss 7ourcn M, (1; 2) i M,(3; 4). Hanuummre ypasiense cpe-
Ammmoro nepnenamyxspa orpeara M, M,

2.2, Baaunnoe PACHONOKENHE NPIMBIX I ILIOCKOCTEi
B npoctpancrse

Haywun nynxr, su 6ytere:

© 3HGMb OCOGCHHOCMU GIAUNHOZ0 PACROONEHUS NPANMY U MO
cwoemeii & npocmpancmae;
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2 A(mi + x,) + BUL+y) +
+C(ph+2)+ D =0.
Az, + By, +C2,+D=0
Am+ Bl+Cp

3.0,

xp = miy + %
Yp =Rk Hyy = F(x50537,).
2z = phy 42

11

Vpasnenue cepn
Koopaumara nenrpa mapa:

0 (x5 9 2,)-

Vpasmemne cipepu:
RN R CEEN Y X

)

Bexmopioe npoussedenue aexmopoa

Koopamsars opr-

—
F7d
ixbln w =

. v =

EO———
P

Sl -faxi|-1s w5

RN
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Pasaen 3

AB = A"~ OB - 41° - 9° - 1681 - 81 - 1600 (cx).

2) Torga nromazs cesenis ¢ uewtpon s Touke B Taxosa:
S, n AB* = 1600 7 (exr')

3) Cesaxa ma 3D-wrmocTpanmoihttps://www. B
geogebra.org/classic/pvfegnea
ot

8.102. Cesteite mapa NPOXOAIT eped CePANHY HePUEHAMKYITD-
soro exy pagyea. HafiauTe oTHOmeNNe ILIOMAI COTCRIA K LAOWARI
Gomumero xpyra mapa.

3.103. Uepes Towxy cheps IpoBEAeHS ceuenie i AuAMETP, 00pa-
syiouue wexay coboii yroa o. HaiAuTe A1uiy OKpYHOCTI Covers,
ecan paguye chepst pasen R.

3104, Bepmmiss peyrosmuxa ABC pacronoensi na cepe, pa-
Auye xotopoii pases 13. Haiizure paccrosmie or mentpa cepss a0
nockocTn Tpeyronsmmka, ecun AB = 6, BC = 8 u AC = 10.

3.105. Bepummus: mpaMoyrobmiKa pacionoNes Ha cepe, pam-
ye Koropoit pases 5. Haiizute paccrosmue of uenTpa chepst A0 m10-
CKOCTI IPSMOYTONBHNK, €CTH ANATONATE IPANOYTOTLHIKA paska 16.

8.106. Towsn A 1 B pacrionosenss ua edpepe ¢ neutpos 5 Totxe O,
npuses AB we smasercs quamerpow. Jlus 10ro urods Touxa C & AB
Gina cepenunoii oTpeska AB, HEOGXOAUMO H AOCTATOWHO, WTOOH
0C L AB. Jloxancnre.

8.107. Toxancure, wro Aamuuy ypanuemex onpexeaserea cepa
w maiiguTe ce mentp m paguyc, ecam: 1) ¥ityitzi-62-0; 2) xhytiai-
~4x+2y=0; 3) x*+y*+2*+ 10z +dy-82+3-0.

£ Mpensenses pedaa
3.108. Caxorer serur ma meicore 1 ki T HOBCPXHOCTH den-
. Hafizure HAHGOTLIICS PACCTORIIC A0 TOWIH A GeMHO MoBCPX-

HOCTH, KOTOPYIO MOHO YBIAETS C CAMOJETA, €I PARMYC GEMHOTO
mapa cunraetes pamsu 6400 .

8.109. Jlawss awe pasuste cpepe. Lewp oauofi ciepst pacnorowen
ua mosepxmocTs Apyrofi ceput. lepecescnme chep 03pasyer oxpyK-
woems pamrycos, papmsest . Haiigure pamiyc Aammsix cep.

3.110. Bee cropoms: powsa ¢ amaromamswu, pasmsimn 15 cx u
20 cxe, xacamores cpeps: pagnycos 10 cx. Haiigure pacerosmie ot uen-
Tpa cipepst 0 mOCKOCTH PoNGa.
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Pasnen2

© aname ocofennocmu esaumnozo pacnosoxenus deyx naocko-
emeit @ npocmpancmee;

© aname ocobennocmu e3aumnOZO pacnooNenus deyx npANMLX
& npocmpancmee.

2.2.1. Baanwioe pacmosomene npaNofi i mIOCKOCTH

[2acorafalioynncy

Orsersre 1 creAyIOuIHe BONPOCH 1 OGCYANTE HX BMECTE ¢ KIACCOM.

1) Kaxc moryr pacuonararscs npsmast [ i IIOCKOCTS G B HPOCTPAI-
crse? epeuucuirre Bee BAPHANTS i HOKAHTE WX C HOMOIIHIO KAIKMX-
Erp—

2) Tpsneas | sazana Kanowmseckin: ypaemses

XoF% _y-v

wEE,

B nA0CKOCTE o Sagama obuM ypasuemen ax +by +cz+d = 0.
o mowuo cxasars o Touxe M,(x,;¥,iz,), sextopax P(mimik)
(a3 b; )7

Mrax, mycrs s npocrpancTse mpsas | i II0CKOCT: G SaZAH, Co-
[ S ——
=

axsbytez+d=0.

Torza, ka it yie caxit ompesennE, npANAs | N IIOCKOCTS o B
IPOCTPANCTEE MOFYT PacTIOIAraTLCH CEAYIOUM 0Gpason: 1) mpaman
M IJIOCKOCTS MEPeceKalorcs; 2) MpsAMas M IVIOCKOCTh HE MePeceKalor-
©fi, T.e. OHH NAPALMENLHES 3) NPAMAS UETHKOM JEKHT B IIOCKOCTH.
Terieps omMIIINTE HTH TH CIYHAR HA MATOMATIICCKOM AJHKe, BHPAIHE
epes TONKY M, (x,; yy; 2,) W Bexmopst p(mini k), ii(asbic). Pe-
ayaurar ofeyxure muecre ¢ xaaccox. Kax pacmomarawrcs npmaz [
1 nockoeTs o » npoetpancrse, ecm: L p X i IL p LA, M, cas
1L j L /i, M, ¢« ? OBocuyiite orser.

(@ Ecan p £ i, To npasas | mrocKoeTs a mepeceKanoTe (pc.

2.6). B orom cayuae neobxommo, wrobs B #0,
e, matnb+ ke # 0.

970 yeaosue Toro, wTo mpMas | W IIOCKOCTS G HEPECEKAIOTCS.
63
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OcHosmbie dbopuynbi u 3D-unniocTpaUMM

18] Cmewannoe npoussedenue aexmopoa —

O6nem mapannexenmmena:

& b faparsesenunea

5 Hupavuae
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3.111. Paznyc cipepst pasen \2 . Haiiure nromaas noanofi nosepx-
HocTi K6yGa: 1) BIICAREOTO 3 Cipepy; 2) OMICANNORD 01010 chepri.

3.112. Paguye ceps pasen R. Haiigure pedpo rerpaspa: 1) sims-
canoro B cepy; 2) OmHCANHOTO 0KOIO chepr.

3.113. flue cipepss pamuycars R, R, meior omsico oguy odmyio
oury. Uexy MoAer GHTL PADHO pacCCTOMIME MEAAY X HenTpAMI?

3.114. Paccrosmme mesay uewtpanu Asyx cep pamuaycami 25 cx
1120 cx panio 36 ox. Haiizure qumy obmedi oxpyssocTs omix cdep.

c

3.115. Jlauiioe Te10 OrpARITIENo ABYN KONNENTPHCCKMNI chepa-
st (noxsait map). JIoKAXHTe, UTO MIOMAAL AMANCTPATEHOTO COUCHIS
TOrO Te1a ARNA MIOIMAAN CCUGHIS, KACAIOIIEroCS MeHBIICH cephL.

3.116. B noaymap smican xomye, uneoutii ¢ men obmee ocxo-
nanie. Uepea cepeAuNY BMHCOTH KONYCA MPORGAGHA CORYINAs ILIOC-
Koot mapamnento ocmosammo. JloKNHTe, NTO TIOWaL cewemn

T8, SAKTONEHNOTO MEAAY TOBEPXHOCTSIO MOTYINAPA i GOKOBOM HO-
BepXHOCTLIO KoHyCa (KOTBNA), PABHA HOTOBHHE IIOMEAN OCHOBAMIS
(puc. 3.54).

3.117. Bepumm Tpeyrorsmmca co
cropona 12 ca, 16 ex 1 20 o nesxar
ma cpepe paguycon 26 cu. Haiigute pac-
crosmue or Hentpa cepst A0 wioCKOCTIE
Tpeyroasmuica (puc. 3.55).

4 Jlano: rousu A, B, C pacnoxoe-
P, .54 it na cpepe. OA = 26 o, AB = 12 cx,
AC = 20 cx. Tousa O, - nentp oxpys-
oo, onmcaunofi oxono AABC.

Haiira 00,

16+12+20

Pememuer p = ———— = 24 ox,

S, - {BE 8124~ 96 o,

AB-AC-BC _16-20-12

40,
15, 196

~10 e,

Orser: 24 cx. =
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TipuMeHeHME ypaBHeHMA IPANILIX # INOCKOCTO B APOCTPAHCTBE

Puc. 2.6

Puc. 2.8

(@Ecan pLii, My €0, xo mpmwas | u mrockoers o mapanmens-
Ll (pue.2.7). Baccs mmomunerca yenosue

ma+nb+ ke =0,
ax, + by, + ez, +d# 0.

510 yeaonne napaexsocT HpAMOii | K MACCKOCTH d.
Eean pLii, M,ca, T mpaas | 2exur ua miockocr a:
L (pue.2.8), m.e. sumomseres yeroue

ma+nb+ ke =0,
ax, + by, + ez, +d

910 yexonue Toro, uro mpavan [ e-
Ecan i, 1o npssas | nepremguy-

aspua naockoern 1 Lo (puc. 2.9), 1 910
yonoBue B KOOAMHATAX 3amHCHBACTCS

64
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MHOFOT PAHHIKY
MHOTOTpaMIbE VEAM, KONUNECTSO Tpaneil KOTOpLX Goiee TPEX, MOTYT
e Gurs mamyicu. Hanpmwep, meernrpammii yrox, nsopamen-
mui 52 puc. 1.2, e SBIACTCH BMIYKIMN, T.K. ILIOCKOCTS, IPOXORS-
ngas wepes rpams A,0A,, AeAuT 5T0T MHOTOrpARMELL YrOT 1 AB HACTH
(F.e. POXOAUT $EPE3 BIYTPEHNION TOYKY MHOFOTPANNOTO YTAa).

N

Puc. 13 Puc. 14

OnieBuguo,u7o cyuna ocex naveKux yeios npu epuune oz
2pannozo yzaa menvie 360" u Kaxdeuit nAOCKUIL Y201 NeHbLE CYNNDL
pyeux naoewux yeros. Hanpiwep, oxo puano wa puc. 1.3 u 1.4, Ha
puc. 1.3 xaxzaan rpaims werspexrpannoro yraa OABCD «paspesanar
BA0TL pefiep 1 pacHONONCHA KA HAOCKOCTH G, T.c. 0, + @, + @t 0, <
< 360°. Ha prc. 1.4 YR 1,7, 17, YAODACTBOPAIOT YCAOBHIO 1, + 7, < 1,0
Cosnemas cTopoms: 971X YEIOB (CKIEHBAS BAOTH CTOPO), HEBOINOKIO
oBpasonats w3 mrx TpeXTpaNL YTOT. CIEAOBATENLIO, /IS TOFO TO-
611 0BpasonaTs, TpexrpaLi YFoA, MO0 BHIOTIATLCS HEPABCHCTEO
(RSN

1.1.2. Housue reomerpusecioro Texa

(CHANQIA HATIONI HEKOTOPS CBEEIILT 10 TEOpIII MOACCTS. 3ech B
KANCCTDE MHOKCCTBA PACCMATPDACTCS MUOKECTHO TOSCK TCONCTpITC-
cicux guryp. yers xaum ousa A purypa . Ecan see mowk mapa io-
Goro pauyca ¢ nenTpos 5 Touxe A npmaEar durype B, To ToUKY
A magumasor enympennei mouxoi duryps . Ecau e mioSoit map ¢
EHTPOM B TOWKC A MMCET TOTKH, KaK NPURATEAALIC, TaK I He IPH-
uaazeRamme urype @, To A nasHDACTCS panuUNOl MOWKO GuryDH
. Een pee Towon mapa o nenrpox b Towke A ue npunaanexar dury-
Pe @, 10 Tousy A naumar enewned moukoi duryps @

Ecan urypa ® ueImKOM HONeMAETeh 3 HeKOTOpil wmap pai-
yeow R, 1o ory (urypy masmsaior ozpanuenno. Miomectso neex
TpAMIIILX Tosex OTpAMIICHNOf GUrypH P HASMBACTCA Co ROGEpIHO-
embio, a wmoxeCTBO beex BYTpemHIX TotEK GUryps P MHOKECTSO
scex Toues ce monepxuocTt — zeomempuneckun merox. Hampunep,
ua pc. 1.5 ova A aanerca suyrpenue rouroi xy6a, Towxu B 1 C -
rpamwImLn TouKaNR, a Towka D - pucmmeH TONKOR KYGa.

10
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Pasgen 1

Pic. 1.6

Eean mioBofi 0Tpeaok, KOHIs KOTOPOTO SIBISIOTCR BHYTPOHHIMH
TouKaNH (PHIYDH, HeMKOM NPUEAZIENHT DTO PUIYPE, TO €e HAd-
Bator awnyxaoi guzypod. Hanpusiep, Taiie HaneoTHLe HAM (HIYpH,
KaK IpMSMA, TPEVTONbHAR NUPAMIA, WANMIAD, KyG, Wap, KOHyC H
ApyrHe SBISIOTCH BMTYITBNGE purypami. DHIYpa, HSOOpaKenHAs 1A
puc.1.6, me smisercs BMOYIIOi, T.K. OTPesoK AB, KOHIB KOTOPOTO
ABATOTCA BNYTPERIMAI TOUKAMN (UIYPH, e LETIKOM IPUAAAIEHNT
oot urype.

11

. Housie muororpamumsa

Boxuumyio wacts reowerputeckux Te:, HsyuaeMix B cpesmeir
nikone, cocTannsmor Mororpammki. TeOMETPIECKOE TEI0, HOBEpX-
HOCTL KOTOPOFO COCTONT HA KOHEUHOTO WHCTA MHOTOYTOALHIKOR, Ha-
auBacten Mnozozpannuxox. Kamauii MHOTOYTOILHEK, OrpaRIIRA-
fomuil  MHOFOTpamIK, HASHBACTCE  ero
2panwio, a cropona 710 MmoroyroMLIKa ~
pepon smororpanmxa. Kowmst peep
MHOFOTPANIIKA HASHBAIOTCH €ro  Gepuil-
Hamu, a oTpesox, coepumsmomMil Ane Bep-
i, e mpuRAATeHaNIe OO Tpa, —
Quazonarsio sroro muororpammua. Ha-
npusep, ma puc. 1.7 usobpamen kyo
ABCDAB,C,D,. On mucer 6 rpamefi, 12
peGep u 8 sepuris, orpesi A,C u BD, sin-
asoTes ero AMAToHATAMI.
MuororpaiK ACAATCS KA ABA BIAA: BHIYICTHE i HEBHIYICTHE.
Ecan 0tpesos, coeAmmsiomit MOGHe /B TONKH MHOTOTPANKIIKA, Te-
JIMIOM NPHEAJTEHNT €My, TO JTOT MHOTOTPANNIK HASHBACTCH GWRY-
b, JIDYTHMI CAOBAMI, GCTH MHOTOTANHHK PACTOAOKEH 1O OAHY
CTOpoIy O IIoCKOCTH 1060 €ro TPAII, TO 0N ABIAETCSH BHIYIIHM.

Pue. 1.7

1
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MHOFOT PAHHIAKI

Puc. 1.8

A comn maockoers Kawoit-unOyan
rpami MHOTOrpammuKa AeruT 9TOT
MEOFOTpaIIK Ha ABe WaCTH, TO OX
Gyzer weswnyxavm. B wypee reo-
MeTpuI cpegueil IKOTL B 0CHOBHOM
PACCMATPHBAIOTCR BEITYKTHE MIOTO-
r—

Hanpusep, maoSpaenumii na
puc.1.8 wmororpanmux ne ssaseTcs:
BLUIITHA, T.E. LIOCKOCT 0, HPO-
Xopaman wepes oxuy u3 ero rpacii,

AeuT 9TOT MHOTOFpARHMI Ha ABE HACTI.

ECai nOBepXHOCTS MHOTOTPAHNIKA PAIPe3ATH BAOL HEKOTOPHX

10 peGiep 1 pasBepIyTS TaK, WTO BeE €ro TP GYAYT AeHATH B OAHON
II0CKOCTI, TO 1A IIOCKOCTH HOTY I QHIYPY, HASHBACNYIO PAssepm-

Ko 970r0 MHOFOrpaNMIKa. [l AQHHOTO MEOFOTPAMIHIA PASTHYHLMI

enocobat Moo HomyuNTh pacsie passeprici. Hanpusep, ma pic.
1.9 usoOpacens: Abe pasTHUIe PASBEPTIN NPABHILHON deTHpex-

‘yromumoit nupasst.

Puc. 1.9

Cyssa niomazeii scex rpaneil NHOTOrpAMHIKA HAMBAETCS 11O~
adb10 NOANOIL OGEPXNOCMIL FTOTO MHOTOTDANHNI, 1t O6OIHAIAIOT 0F

wepes S,

PaccuoTpi HECKOIBKO HpHNEPOS.

Tipusiep 1. Haiizew niomags nommoit nosepxuoct Kky6a ¢ peGpo

2em.

4 Thxomans ommoii rpams xyGa pasua (2 - 2) o = 4 o', a Ko
“tecrso rpaneit xyGa pasio 6. Tlovromy miomans HOAHOf noBepXHOCTIE

97010 11yGa Tasosa: S|

= (6 4) o= 24 car

B xypee phcmeil Matesmamiis foxasumaercs dopuyaa Ditiepa
n-m+k=2. Bllecs 1 ~ KOMUCCTEO BEPIIMN MHOTOTPANIIIA, /M ~ KOTH-
“tects0 peGep, a k ~ KomwtecTs0 ero rpaeii.

12
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Pasgen 1

Ipisiep 2. Muororpamsuxc myeer 14 rpaneit, na mux 8 rpameit —
Tpeyromummici, 6 rpaseii ~ sockyuyromsmmH (puc. 1.10). Oupesea:
KOTHNECTRO BEPIIIIH MHOFOTPANNHIA.

4 Komsectso peGep socuan Tpeyroms-
HIKOB I HIECTH BOCDMIYTOTBHIKOB HAXOAMN
7ax: 83 +6-8 = 72. Kauuioe pepo oro-
rpammKa sAsercs oGmUNM AIL ABYX ero
rpaneil u HOdTOMY KOAHUECTEO peGep MOTO-
rpammika pasmo monomume wicxa 72, T.e.
pasio ey 36. Toraa no dopuyre Diiepa
n-mth = 2 =n-36+14-2 =n=24, nxo0-
rorpaunuk useer 24 sepumLL. B

Honoanumensusie anexmponnsie pecypest
hittp://files.school-collection.edu.ru/dIrstore/9ec3aaf6-
950d-35b0-b94e-9138604828¢7/0014561975467348T.htm oy

W L. Hro maxoe spexspausii (uwororpamsi) yrox?
2. Kalite 210MOHTL MHOTOTPAIHOTO YIia bt JHaCTe?
3. Kaloxy Ye:108II0 J0.KIA YAORIETBODATL CYMMA TIOCIIEX YIIOB TpIE
sepuise MiororpaIHOrO YEta? OGoCHYHTe OTHOT.
. 70 Taxoe BuyTpeniA (BueNIAR, TPANITANA) T0UKA MpOCTPANCTRH-
ot Quryp?
. K0 BL HOMMMACTE TIOX HOWATHEN +TEOMOTPIECKOS Te10H?
. Kakie T1a (MHOFOTDANIMKH) HAILBAIOTCH BLTYKILIN?
- Kakie Te1 nasMBaores: Miororpamekayi? Kakio 1eNenTH Mio-
rorpankon put anacre? TIpuneire npisep.
. tro Takoe pasmeprxa wnororpammka? pinexure mpimsep.
. Kax onpeAeaserca 106k 0TI NOBEPXHOCTI! MHOTOTPANIHIA?

Yupamnennz
A
£ Mpesnseen pBog
1.1 HooSpasue uororpamunx, meiomuii 4 rpam. Cronxo
Bepun 1 peSep mcer 9ToT MHOTOrpAHIIK?

1.2. Ma naomsofi 6yMari HaroTonsTe MOAST: TPEXTPANIOrD (e
THPEXTPANIOTO, IATHIPANIOFO) YITA H HASOBHTE 5CE €0 dTENEHTH.

1.3. Hsobpasure xaxyio-11160 passepriy xy6a ¢ peGpos 5 ox 1t ¢
ee noMomEIO HoCTPOfiTe KyG. CKOABKO PASAHIMNLX PASBEPTOK HMeeT
ky6? M306pasiTe HCCROIMOHAIE PAIREPTII KY6A.

1.4, DyrGomumuit sens mueer GOpMY MHOFOTPANIMKA, MMEIOUETO

13
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MHOFOT PAHHIKY

32 rpamu, w5 KOTOpLIX 20 ~ HpaBMILEE -
crayrombmmi, 12 - NpABHIbHLE MATIYIOTL-
muxcn (puc. 1.11). Cxoasxo sepums mmeer
oror MmororpanmK?

1.5, Cymeersyer mn rpexrpamustii yrox,
ILIOCKHE YEIL IpH BepUINIE KOTOPOTO PABHLL:
1) 140°,86° 1 38°; 2) 110°, 80° u 42°; 3) 160°,
130° 1 827 4) 160°, 130° 1 80°7

Puc. 111 16, Cymecrsyer ma werspexrpammuit

YOI, MAOCKHe VI NPH BepINE KOTOPOTO

pasus: 1) 30°,80°, 90° u 160% 2) 150°, 90°, 90° u 20 3) 150°, 60°,50°
# 30° 4) 170°, 100°, 90° 1 80°7

1.7. Cxombico peSep mveeT MHOTOFpamIK, ¥ KOTOPOTo 6 pepuim
8 rpaneii?

1.8. Hepea n, m u k ofoaRAMI KOAIICCTRO BepUILH, Pebep i rpa-
neit MnororpamKa coorrerersenio. Ilo CICAVIONIM AAREAN HAfii-
e nemaneermuaii onewent: 1) n=4, m=6; 2) n=8, h=6; 3) m=18, k=8.

1.9. Haiigure miomazs 0ol HOREPXHOCTIE KyGa, ecl ero pe6po
pamo: 1) 3 o; 2) 6 aw; 3) 12 103 4) 20 e

1.10. Ha ckombio mPONEHTOB YBEAMSMTCH IIOMAAL HOTHON TO-
BepxiocTu xyGa, coxt ero pespo ysemrm wa 30%?
A.30%  B.69% €.119.7% D. 169%

111, Haibgure pe6po Ky0a, ec:in II0maAs €0 noMROH NOBEPXIO-
orn pasma: 1) 24 s 2) 54 car's 3) 150 ase’s 4) 204 ane’.

112, Hafigure miomass mommofi momepxitocTi Terpadzpa (pe-
yromvmas mupawsa, nee rpams KoTopoii ccTs mpapmLHMe Tpe-
yromvmmx), ccnn ero pespo pavmo: 1) 2 cx; 2) 4 w; 3) 5 A
012 .

1.13. Jlse rpamm TPEXIPANHOrO Yra BIAMMHO NEOHAMKYIAPILL,
a miockue yrast npu sepmie arix rpaneit papus 45°. Haiizute nio-
cxmit yrox TpeTseii rpam.

1.14. Bee mockue yrmu npu sepuriie O Tpexrpanioro yria OABC
pasus 90'. Haiiaure yrox: 1) OAB; 2) OBA; 3) OCA; 4) OCB, ecan
0A=1, 0B=11 0C=2.

B

1.15. U3 Todin BHe IIOCKOCTH NPOBEACHE ABe HAKIOMHBE, 05-
pasywomue ¢ gammoit mrocKocTh0 YT, pamue 60° m 20°. B xaxmx
HpefesiaX MOKET MEHSTLCS YIOT MENLY OTHAIN HAKIONHSMNK?

14
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OTBETHI

Paszea-nostopenne 1. 0.1, 1) 6 e, 0.2. 2) 20 cxe. 0.7. 1) 4 cx. 0.9
1)5 e 0.11.1) 8 ; 2) 26 car. 0.15. 48 cax. 0.16. 16 cae. 0.17. 1) 5.3 2)a +
+ ¢ = b 018, 2 cn. 0.19. 83 ca. 0.20. 10 o u 2,5¢F . 0.22. 1.

023 -2 024,60 642. 030, x = 0.

Pasaex 1, m1.1. 1.5, 1) Henoamomno; 2) mommuo; 3) memosmor-
10 4) nesoswomno. 1.6, 1) Henosmomio; 2) mowno; 3) Hesosmor-
no; 4) meosmomuo. 1.7. 12. 1.8, 1) k=4. 19. 3) 864 n°. L1L. 4)
7. 112, 3) 253 e, 113, 60°. 114, 4) tga ~ 0,5. 115, [40%

100, 116, 2) 760 ex. 117, 1) 2a5 2) 4%, 119, V5B e,

2
120, 4 cw. 122 1) Howepennn a, a, VZa; 2) 2(22+1)a’.
25,5,

124,17 ow. 125, 90°. 126, n < 3. 127. 25, + 25, +—;

S.S. [S5 [5,

lErses. 120

s
Vs

1012, 148. 1) 3 5 3) 26 aw. 149, 1) 180 cw’; 2) 220 e’
3) 10 AT ca’. 1.50. 2) 3 30, 7, 11 0. 151. 3) 260 a1 300 aane’. 1.53.

mueer 30 peGep i 12 rpancit; 3) nesosmoncno. 1.57.d = a3 . 1.60. d=
166, 34105 5

6+

61685 + 1+ 6485 ). 167. 170.6(6+ |3

1.71. 906 ext’. 1.72. 42 oar’.

11.1.3.1.84. 2) He cymecrsyer. 1.86.2) 84w, 1.87.1) #cmﬁl.&ﬂ.
1) 24 e, 1.89. 2) 32 3. 192, 1) 64 o', 1.93. 2) 150 ar'. 1.94.1) 16 3

' 102

34 e 4) cosy = T2
) V34 ca; 4) cosy =

2) 9615w, 1.101. 1) 5 ca; 2) coso=

5
1.106.48+ 2743 + 991 (exr”). Mayrpanustii yrox pasen 90°. 1.107.1)5car;

6 cu; 2) 845 +1206 + 414 (car?)

. 1.108. 1) bsing; 2) 2bcosy; 3) beose;

1.112.51cm,39cm. 1.117.3 5 a2, 1.118.(n~1)360°. 1.119. tgx = tgocos =

185
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Pasaen 3

3.118. Lunuap, ocesoe ceteRie KOTOPOTo €cTh KBAZPAT, BIHCAN
8 cepy. Haifaure oTomenite LI0MmaMI cepsi & ILIOWAL OO To-
sepxmoCTH HuHIADA.

3.119. Haiigure nentp i panuye cpepss, mpoxopsmeii wepes T

A(25 05 1), B(2; 0; 3), C(L; 4 0) u D(1; 2; 2).

Vnpamuewus s nosropemst

8.120°. 1) Ha cropone AB rpeyromsmuxa ABC, niomazy k0Toporo
pasin 18, orsewemst zowxi N u M tax, wro AM:MN:NB~1:2:3. Hepea
o M 1 N mapanzeasuo BC nposeners: npsseste. Hajigure momazs
[P E———————

2) Towxu 4, B, C, zeant cropomst BC, AC u AB tpeyronun-
xa coomnercrneuiio ABC b ommomemmm: BA:A,C-3:7, AB:B,C-1:3,
AC;CB-1. Haitaure ommomemne miomasch Tpeyromsuuxon ABC
wABC,

Tepamnst na Tpex Aauax

Ha pyceson Ha xagaxcron Ha anramitcron
Wamuap Tamnap Cylinder,

Kouye Kouye Cone

Tilap Tiap Ball

Cipepa Coepa Sphere
Veeuemumii xonye | Kusaxc xoyc Truncated cone
Ocesoe ceuemue Ocrix Kuva Axial section
Brucanmumit Tarveit cuasaran Tnseribed
Omucanmit Cuprrait cussran | Out seribed
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Pasaen2
Tpuwep 1. Tlyers aana mpswas | xamommscckm ypasmemmen
x-1_p+l
2 3
Onpesem naamemoe pacnonoeme npssiofi | 1 mAOCIKOCTH .

A Towxa M(1; ~1; 0) mpmmamrexcur mpawoit [ u p(2i3i1)-
nanpanasomuii Bexop oToii mpavof, a mextop (L ~1; ) anaseres
Bexcropow mopwarn miockoetn . Haiizen cxanapmoe mpomanexemue
Bexropon § m i

pi=2-1+8-(-1)+1-3#0, creosatervo j £ i, m.c. npamasn
I u naockocTs o MepecexalTCS, MO oMM e MEPICRANKYTPHL, T..
Pim

Tpunep 2. Haitzen Touicy mepecesemms mpsmwofi | 1 mockocTs o
B IPEABAYIETO TpINEpa.

AJlas 27070 VXOGHCE NOTHIORATECH MAPAMETPINIECKI YPABHENIL
en mpsoi I x = 2t + 1, y = 8t ~ 1, z = t. [lns Toro wrobst maiitn
TouKy mepecesemun mpaMo [ 1 IIOCKOCTH G, HYAHO JATICATS 70 Ta-
pameTpICCKOE ypABICIE ¢ YPADRCHTEN IIOCKOCTH B ORWY CHETENY It
HaliTH SHANCHIN NEPENERHLIX ¥, , 25

2. a maoonoens ot ypasmenen <~y +32+2.=0-

x=241,
”:f”" S @A) -(Bt-1) 43t +2=0=
Tot

x-y+32+2=0

So4=0=t=25

(-2)+1= -3,y = 3-2)~1=-T, z = -2 . Hrax,

npsiwas | 1 naoeKocTs o mepecexaiorcs 5 Touxe M(-3; ~T; ~2). m

2.2.2. Brawmmoe pacnosowmense ABYX miockocTeii

Relio B LGHs

Bumoamnre cieayiomee sazamse.

Baganme 1 Baganue 2
x-2y+2-3 ) [xrys8z-o=o,

D lsxiy-ze1-05 y+z-3=0;
x-2y+z- x-y+32-6-0,

5y [x-2r2-8=0, 2{ ]
2x-dy+22+7 2x-2y+62+6=0;
x-2+2-3=0, x-y+32-6=0,
—2x+dy-22+6 ) |o2xs2y-62e12-

soima 65
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EED)

1.156. \~2cos2¢-ab.
Paszen 2, m21. 22 2) p(4 -2 T 3) p@4; L -1).
1) n(1; 2 -1 4) n(0; 2; 1). 25. 2) @ u b we xowmmeapmH, T.K.

gs;:— . -8; ~6) mam 7(16; ~4; ~3). 27. 2) 16x-4y-
S B2+ 44-0;4) 1lx + 10y + 3z - 8 - 0,28, 1) T8 _LFL_ 2,
T3

L 22 025 16- 0 a3 -0, 2

213, 2) X+
; 1

5x-dz+1!

.

-5 _y+d_2-7

; 0), C(0; 05 -2). 214, 1)

215, x+ 5y -T2+ 1=0. 216, x+2~
217.x+y+2-6-0.220.x+y -5~

11.2.2. 2.21. HeoOxomuno, wrobss ax, + by, + ¢z, + d = 0. Tou-
A u C npuNAZTeNAT PAMOI, & APYFHE TONKH He NPHAAENRAT.
D% _BiTh 2% 593, 9) Hepe-

2.22. HeoBxoammo, wrobu

cexaores; 3) mapantensmni. 2.24.  2) BaauMmo napaniersusi.
2.25. 1) Cpemusawonyrecs npause. 2.26. 2) A(L,2; 1,6; 0,2). 227,

u"T’Z p=L 21;‘ 2.28.1)2=0;2)y=0;3)x=0.2.29.2) [¥ =0

230. 4) A2 0; 0), BO; 4; 0), C(0; 0; -2). 231. 3)

2
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. 232.2)x-y-22-1-0.233. 1 s
)x -y~ Ty

2.35. 4) d = 3. 2.36. 2) A(-15,8; ~6,2; ~6,8) Touxa mepecenenus;
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Bumost pasaeaa «TEJIA BPANIEHHST»

1) Ceuenue Tenn mpamenus, 0GpAIOBAHHOTO IIOCKOCTEIO, TPO-
XOASIEIH HePea 0Ch RPAICHAS, HATLIBACTCS OCEBM COUCHIUEM.

2) Texto, 06pasoBaNIOe BPAIIEHIEM IPMOYTONLRIKA BOKPYT OCIH,
HpOXOAMIeii wepes OTHY H3 €XO CTOPO, HATHGACMER YUAUNIPOM.

3) Eciiu qumsApuieckyio HOBEpXHOCTS PASPESATS 10 OKPYAHO-
©rsM ocHOBAMINGE 1 PASREHYTE ee TAK, WTOGM 60KOBAR HOBEPXHOCTE
BMECTe C OCHOBAMMSMI JeXATH B OAHOH HIOCKOCTH, TO HOTYWHM
urypy, naasmacyy passepmroil yuaundpa.

4) Eoam pazuye ocuonaimis MuIMEADS panen r, & BHCOTa - h, T
PagepTIca ro BoKOROIR IOREPYHOCTIL ECTh HPAMOYTOTLIIIK © HIMEPE-
e b 2 xr (umna oxpyacuocTi ocnoamus mummApa). Torga
naomaan Goosoik mosepxHoCTH onpeRERReTCS MO hopMYTE

S, 2nrh,

a mromazs momwofi mosepxHocTI — 10 dopiyIe

.= 207 + 2urh = 2ar(r + h).

5) Tn0cKoCTS, NPOXOAAIAR wepes 0BPAIYIOMYIO MLTHIPA 1 e
MMEIOIas ¢ HEM ADYTIX OBUINX TONEK, HAIMBACTCH KaCAMeABNOL

6) Texo, 0GpasosaiOe BPAIENIIEN HPAMOYIOILHOTO TPEYFOTL-
HiIkta BOKPYT ORHOFO H3 €rO KATETOR, HAYHIBACTCS KONYCOM.

7) O1pesos, coepumsmmompii BepuIy KORYCA ¢ TOUKOH OKPY-
HocTH ocHOBamIS, HASMBAETCS €ro 06paIyIUed.

8) Tliocxoets, npoxogsmas wepes 0GpASYIOMYIO KORYCa 1 He
MMEIOWas ¢ HEM ADYTIX OBUNX TOYEK, HAIMBACTCH KaCAMEALNOL
naockocmuio toro Komyca.

9) Taomazs nommofi nosepxmocTH KoEyca ompexeseTcs (op-
aeyaoii

8= S+ Sy = wrl + = wrll + 1.

10) Thromas Goxosoit MOBEPXHOCTH yceueRHOro Komycea ompe-
Aeaneres dopayaoii

IR + 1).
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TIpWMGHEHIE yPABHGHMA NPAMLIX 1 NOCKOGTOM B NPOCTPAHCTEE

1) Kascas (urypa onpesesiercs: Ka/iuis ypaBHenen faRILX cii-
crex 5 npocrparcrae?

2) Beera i MOAKHO OpeACSTS NPSMYIO CHCTENOF, YKasARHOl B
sagauusx? Viamute cuCTeMY, ONPEAEISIONYIO H He ONPEAEILIONYIO
npseyio B npocrpascre. Obocuyiite orser.

3) Beam cuctemoii ompexerena mpaas, To Kax pacroraraiorcs
Mesicay coBoii ILIOCKOCTH, GAARNNMIE KAAKAMM YPABNCHHEN AQHHOH Cil-
crent? Wro MOAINO CKASATS O BEKTOPAX HOPMATH JTHX IIOCKOCTEi?

4) e cucTesofi e oNpexenseTcs npAMAL, 10 KaX PACHOAGTaI0T-
st Mencay CoBoil ILIOCKOCTH, GRAQHAbIE KAMM ypaBHENIeN AauHOi
cueTens? UTo MOMNO CKASATE O BEKTOPAX HOPMATH ITHX HIOCKOCTNl?

5) Ecan nce koo uuueHTI 11 CROGOANAE WieHs ypamuemii cu-
CTeMI IpOnOpUHORATLIL MERAY COBO, TO 4TO MOHO CKA3ATH 0 COOT-
sercrayonuX mOCKoCTIX?

Otsewas na fammLIe BONPOCH, CAETAiiTe BIBOAN O BIANMEON pac-
nozOeI ABYX MIOCKOCTEli B HpOCTpAKCTEE.

Wrax, nyers n70CKOCTH o, M G, SAAQHM YpABHERHSNI a,x + b,y +
e,z d, = 0 max+ by + ezt d, = 0 coornererneno. Toraa BexTOps!
(@3 b3 6) u (i bic,) anasmores wx seKTOpaM HOpMATI.

1) Ecar 7, jf i, 0 MAOCKOCTH @, @, TEPECEKAIOTCR TO TPAMOF
(prc. 2.10), T.c. Bextopt 7, u i, He KoLTMHCADHLL.

B uacrioeru, ecan 7y L iy, e, 4,8, +bb, +6,¢, =0, 10 mroexoern
0, 1 o, nepuenAuKyAAPHLL.

Puc. 2.11

Pic. 2.12

https://www.geogebra.org elassic/fyxsztuh
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3) B(2; 3; 1) roua nepeceuennn. 237. 13x ~ 8y + 2z + 37 = 0.
590 259] 2.39.2v+3y -8 0.2.40.1)3x - 22-3-0,

0. 241~y + 2= 2. 242, 2) O(2Z; ~1,5; 2). 243. ) AC-1;

1
2). 2.45.8) cosd =~ , Toraa A ~ Tymoii yrox, T.e. ABC - Ty-

noyroxumsii.

nzizmz)zﬂ 247A\r 2.48.1) 2VIZ . 2.40.9) L.

829 252, Y 250, nL “
20 7

:
i

2.58. cosd = cosC = - 2.59. 80°; 100°. 2.60. 9 cu.

130

5. ok
120 208 1) cons - 2 200 ng- % 2. )

cong =20 7.

I
[2237

2227

{x -2,
2.68. 1)

2.69. sing

270, 4x-edy 2-0-0.270.1) -

o 3) coso =

2) sing =

17
1 ar x4 z-0mx-z-0. 2744y 420 275
To%s #

V6
3) cos(£AB0) =~ 5.

Paszea 3, n.; 3.7. 1) 12n en’. 3.8. 2) 1437 w'. 3.11. 16 ea’,
3.12. 13 e, 3.13. 2) 6 o 3) 27x ear’, 314, 16(1+V2) m oo’

315, Zow. 323, 48 o', 324, 2) x 1 26 3.26. 2 7. 327 h = R
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Pasaen 3

11) MitoskecTso ToueK HPOCTPAHCTAA, PABNOYAATEHHLIX Ha pac-
crosmue R or saganmoii Touxi O, mashisaeTes cpepoi, a HacTs upo-
crpancrsa, orpamusennas cepoit, - wapoa.

12) Orpeso, coemumsionptii gse Towi cepst 1 mpoxOwIHI
wepes ee entp, nassaeTCs duarempon chepu.

1) Besixoe ceuenie cdeps MIOCKOCTHIO RAAETCS OKPYAHO-
©THIO, @ EHTP JTOf OKPYKHOCTH ~ OCHOBANHEM HEPIHMKYIAPA,
OUYIEHHOTO 13 HENTPA CEPS HA CERYIIVIO LIOCKOCTS.

14) Ceuenite mapa IIOCKOCTEIO, ABIMIOMECCH KPYFoM, ACTHT
1A A ABe SACTH, KAMAS H3 KOTOPLIX HASMBAETCS WLGPOSMM cez-

15) Eean M(x; y; 2) nponssonsuas rowxa chepst, To 10 onpese-
ReNIIO CepH HEOGXOMMO, WTOBH HMEO MecTo pasenctso CM~E.
Torza ypavnemme cpepst maeer Taxoi nua:

CRENENCEFS RACEENES
16) Paguyc, nposexenuit K TouKe KacAmII, HEPIEHKY AP
I0CKOCTH KaCaS, 1, OGPATHO, TIOCKOCTS, NEPIEIUKYAPIAs Pa-

AHYCY 1 IPOXOAIAN Hepes KOMEI ITOTO PAFHYCA, ABITETCH Kaca-

17) Tomazs cepss onpeseaneres no popuyie
S = e,
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2) Bexu 10 @ lla

3) Eean

IESENES

, b e d
Td e TIOCKOCTL, T.€. B OTOM CAYNAE ITOCKOCTH G, M G,
cosnazaior (puc. 2.12).

eres ogma u

2.2.3. Baauwuoe pacmonomenue anyx

[Baccrayelipynncy

Bamommre caeayomee sagame.

Pasnen 2

(puc. 2.11).

, To ypasmemmsMu ceTeMs onpenesi-

npssx  npoctpanctae

Tipste £, u I, sagans: ypasuemmsmss, yKasanusi 5 Tabne.

1) Hajigure nanpasasiomui nexcrop §, mpaoii I, 1t KoopAumaTst
o M,, npumazrexamed oroit mpasofi.

2) Haiigure nanpasasmomuit sextop

), mpsvofi |, n koopAHHATH

Tou M, npunapzesauedi 97ofi npauoii.

3) Cpasuure xoopaumatst mexopon f, P u M,
4) B cayuae, xoraa By J P- , no dopmyae (5) (n.

2) naiigure o-

opmumaTI BeKTOpa 7 , yAOBACTROpOMEro yenobse 7 L p, 1 i L B, .

5) Hammumre ypassemse [wiockoeTs , npoXogsmedt wepes TouKy

M, HepReRAMKYARPIO BEKTOPY 7 ¢

pasmertie mpmofi 1, FrTr——y
vel_z xe2_y-2_z-3
31 e
yrie XB-t. yosears zo2edt
3 1
vel_z xe1

=z s 1 T

x=6+t, u= x=Bot, -5l zo2et

Mrax, ecm: 1) sextopss Bi,P: w MM, me xommmamapis, To
npseste £, 1 I, - cxpemumamomecs npasie (puc. 2.1);

2) nexcropss By, By w M,
wste [, u I, nepecexaotes (pic. 2.14).

. - xommxanapus 1 P ff B:, o npa-
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“Obuowi Ton
Paszex 4. OBBEMBI TET

B otow pasiere B HYWHTE ORHY M3 HETEPECHMIX H UACTO HDH-
MHACMALX TOUSTHI TCOMETPHI ~ 00oeb me:t. BECk B PACCMOTPHTE
obue caoficTsa 0GeMOB, HOZOGHE TPOCTPACTBEHAX Te:, OFBeMS:
MHOFOTPANRIKOR H Ten BPAINCRIS i 6YACTe NPHMCHSTE X HPH peme-
R ———

Temu, pacemarpusaensie n pasrexe
4.1 Tousrue ofmema. Obuwe cuoficrsa obvenos rex. Togobue
npocTpascTRenLx GHry. OFM MEOTOTPAHHIKOR.
4.2, Obsemst men Bpamenns.
4.3. OGmenst KoMGHHAI reoMeTPIECKIX Tex.

Tpuymparsuan apra «Manzinix ex» omxpwuma a zopode Hyp-
Cyaman 16 dexaGpa 2011 209a, kax cunaon 20-1emus neaaaucunocmu
empans. Bucoma apxu - 20 , wupuna - 13 n. Hasepxy apru
npedycmompena o6aopran niowadxa, a na gpoumansioi wacmu
caepxy nadnuce «Mozinix en». Apra yxpawena kazaxcrun
opuamenmon. B numax gacados yemanosnenw Gponzoabie cryasn-
mypw  akcaxara-mydpeya, wenuunw-mamepu, cpedneaeroaozo
Gamwpa u copemennozo ouna. Hx avcoma cocmaansem 4,4 . Ha
Goroasx apounwx nuwax c dayx cmopon yemanoanena xonus «Taii-
kazana» uz maezones Xodxa Axmema Accayu. Hapyonas obruyoara
apru ewnonnena us spanuma u mpamopa, u emoum omemums,
umo adecy anepawie npumenunL MparnOp mennozo Gexceaozo yaema.
B konye pasdera aw nayuumecy swuucazmo o6ven mpuymansuoi
apru, Kax KoMGUNGYUIO OMPenbNBLE ze0MEMPUNECKLX MEn.
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TipuMenHeHie ypaBHeHMR NPAMLIX 4 IAOCKOCTSN B NPOCTPaHCTES

Puc. 2.13 Puc. 2.14

Puc. 2.15 e 216
8) PP w b f MM, w0 4, |1, (puc. 2.15).

4) b |l by | MM, = L, =1, T.e. 5 orom caysae aByMs Aammsis
ypaBEemmN OnpeAeACTCR 0a 1 Ta e upaNan (pitc. 2.16).

1) Kax soryr pacmonararica mpaxas w nockocrs? Pacesorpute ace
Ld CAY4AR, SANKMNITE COOTBETCTBYIOUHE YCIOBMS U, NPOAHATHIHPOBAB,
Olmacuure ux e,

R R ——
paolt 1 maocxocri.

3) Kax Morys pacnonararies ase naockocrs 3 npoeTpancrae? Paceo-
DT 8 CTYAL, GATILIPO COOTRATSTRYIOLAD YoAONUA , TPOATA
e

4) Kok Moryz pacronaramiex e mpsie » mpocTpaCTIE? PacwoTpi-
76 o CayHA 1 OGLACHNTE X CAAGA, OTHITS 1 0GTACTITE crocod
CCpoRAAells AaSMMBORD PACHOONAAS ALY BDEL 0 HX YPas-

[+iRacccarpacora)

O6wcuure, nosexy canozerst, nsofpasenmse ua crpamue 69,
He MoryT cToTKEYTRCS.

Omeem: canonerss » BosAyXe mpH mOTeTe He CTATKEBAIOTCS,
HOTOMY §TO OHi ICTAT BAOTS CKPOIIHBAIOLXCS NPAMBIX.
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Pasaen 4
4.1. Tounue osena. OSue csoiicrsa oosemon 1. Mogoone
npocTpancTaennLx Guryp. OOLeMEI MHOTOTPANMEOR

Haywun nysr, st Sysere:

© name u npumensms caoiicmaa ofzexos mpocmpaHCMEEHNMLX

© snamy caoliemaa o6sexoa nodoGHsLY NPOCMpANCMECHHbLE e U
npusenamb ux npu pewenuu sadau;

© namu dopayay oboena npuINbL U npUNCHAME ce npU pewenul
sadau;

© namu opayk ofzexa nupasuds u ycewewnoil nupaxude
u npusensmy ux npu pewsenuu sadax.

4.1.1. Honsmue o6nema. Ofuue coiicrsa o5nenon Te

AmaToriTIIo HORATIO TAOMAAN BHTYP HA MAGEKOCTH, TPOCTPAR-
CTRCHEHE Tena TAKKE MMEOT NCDY, BHPAKAIOMYIOCH THCTORINT -
wemsmon. Ee magmmaor obsenon pacowaTpimacsoro Tena. B panwax
WKOTBHO MATONATHII HEROIMONTO AATE CTPOFOC NMaTCMATHICCKOE
ofocronamie momTnO ofneNa Tema. Omo paccuarpuBaeTCR B Crem-
Ao passene sucmeit MaTeMaTII ~ Teop wepst. ORNAKO it
6YACN MOTH0BATECA CACAVIONII CROFCTRANI HORRTINR OGTEN.

1°. Kagoe o0 mueer odmen, PHPaROmIiCS HeOTpHIATETD

2. Panmite oa muteror panisie obe.

8% e e10 pagzeemo na HeeKoTbI0 TACTel, To oro ofmen panei
eyane omeon amx wacTeii.

Ouennzo, w0 omen Tea samcnT o BuGpaHOf Has mHCiO
Mopsi, T.e. aaBncHT T MuGpAMNOf MacHITaGHO exmmss. Hampsiep,
obmem 8 1000 cu® pasen obmemy B 1 gu* wan 0,001 m*. Ha mnockocts
5 KauecThe cRHIHOI MO MO GHTYDH N GpRTE MTOMAH
XBapara oo croporoit, panoit NacwTaGoi exmNTe. Amarormo
TpoCTPARCTRC B KATECTRE QXML 0GBeNMA GePETCA OGTHEN KYGR, PESPO
x0Toporo panio smcmabHof exwe. Hen sapance mmecrwa nei-
A MACIITAGHOi CAWRITS, TO B WMHEA MOKHO e VKATHBATS MEPY
ofuena. B en0N cymecTIYIOT Tes, He MCIOMIe 0FBeNa, T.c. TeTa,
At KoTOpIX oGTeM me NoeT GuTh onpererer. B xypee mKomod
TEOMETpIII PACCHATPIBAIDTO TOTDIKO To TEMA, KOTOPHC MNEIOT OMpOTC-
e obnes.

Teeps, BOMOMIIM METOAM ONPEACTSHNS O6LENA TEIA € HOMOLIEI
ONPEAEIENIOTO MITErpaTa, PACCNOTPEIHNOTO HAMM B KYPCe ATreOps 1
nauan ananu3a, B 3aBHCHMOCTI 0T NOOKEHIS Te1a D IPANOYTOTLEYIO
cueteny xoopaunar Oxyz BuGepen Tax, Kai noxasano na puc. 4.1.

aan 120
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Pasnen2

»>—

Vupamnennx
A

[Pedom BEERS (221, 2.22)

2.21. Kaxoe yenonne gomsno sumommaTses, atobs Touxa M,(x,;
1, 2,) npumaanemama wrockocrn ax+by +cz+d =02 Onpexemre,
xaras ua Touex A(-1; ~1; 1), B(0; 2; 3), C(6; 1; 0), D(3; ~2; —4), E(1;
8; 2) npunaane:HT 1 He PHNAXTCKIT MAOCKoET T ~ 2y + 82 - 4-0.

222, Kaxoe yenosue fommcuo sumommsrses, wrobu rousa M (x,;

L el L

5 2,) mpumaaTenana npanoil 2”2 ¢ Onpegemute,

waan ua Touex A(-1; 15 1), B(d; 13 1), C(0;

: -1), D(3; 4: 2), E(-1;
x-1_y+2_z

53 ~1) npIARIAHT H He PHEARACHNT TPIMOT s

B T T —
Xy -1

UYLl A P Y
’3 2 4 o

Bre2ity=3-2tz-1+2m xrdyizo9-0;
i1 g2zl

n 2x-dy-52-9-0.

2.24. Onpeennre Boamwioe pacmoiomemse RYX MiocKocTedi
& npocTpascTe:
Dx+2-2-1=0udxr-2y+dz-3~
2)2x-y+z-4-0u-6x+3y-32+8=0;
Bxr+2y-z-1-0n-2xr-4y+22-2-0.

2.25. Onpeennte Biamwioe pacmoiomemie RYX MioCKocTedi
B npocTpancTae:

P N 2% S P |
T
2)x=Bt,y=1-2t,z=-2+3tu X_Y-1_2+2
3 3

69






OEBPS/image/43.jpg
Pasgen 1

1.16. Ocuosamues: npsvoro mapasieneninesa (sce Goxossie pedpa
Hepren Ky IAPHL NIOCKOCTI OCHOBAMIL) ABISCTCH PONG, AHATONa-
1 xotoporo pammu 10 cx, 24 o3 u micora pasna 10 car. Haiizure:
1) Anaroman mapanerenimena; 2) LIOWATS €0 TOTHO NOBCPXHOCTIL.

117. B tpexrpanuom yrme OABC amo: ZBOC-90°, ZAOB-
=ZA0C=60°, OA=a. Haiizure: 1) paccrosuue ot Touxi A A0 L10CKoCTH
BOC; 2) yroa mencay pespom OA u maoexocrsio BOC.

1.18. B rpexrpauion yrme OABC amo: ZBOC-90°, ZAOB=
~ZA0C=60°, 0A~0B~0C. Jloxazire, wto naocxoctn ABC u BOC niep-
ey L.

1.19. Buyrpu Tpexrpantoro yraa (puc. 1.12), see maockue yrast
npu sepummie KoToporo pasus 90°, s3sTa TouKa. PaccTosmi 0T ITOM
Touki o rpameil Tpexrpamoro yraa
pasus 5 c, T cw u 9 cw. Haiigure

o
paccrosmie ot atoii TouKH A0 BepuL-
Hu TpexTpamoro yra. 4 @
1.20. Bee mockue yras Tpexrpan-
noro yraa OABC  pasmu 90°, a rou-
xa D pasmoypazena oT scex ero rpa-

neit. Haiigure 970 paccrosuie, ecui %

0D = 43 cx (puc.1.12).
Puc. 1.12

1.21. Menonusys yerosue sagawn 1.18  yerosue OA=OB-0C=a,
naiiure wiomaz, noAHOi nosepxocTH mepaniAn OABC.

1.22. Jluaronam, HpSMOYOTLHOTO NapAIETemMIERa, oA WO
rpaneil K0TOpOro sBAseTCH KBARPATON, PasHa 24. CTOPOHA KBAAPATHO
rpami panna a. Haitmure: 1) gummy Apyrux peSep; 2) maomas nomoit
nosepxmocr (puc. 1.13).

A Jlano: ABCDA,B,C,D, - mpso-
yrommmii napanzenemumes, ABCD -|
xsanpar, AB - a, A,C - 2a.

Haiiti: 1) aumy apyrux pedepi
28,

Pemenne. 1)T.x. ABCDnA,B,C,D,-|
KBaApaTst, To peGpa oTiX rpaieit pas.
it a. Jlocratouno maiimn AA, ~ BB, -|
-~ cc, = bp,
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PP P VT ——
sach wpeyromu, Homony

A, = [AC - AC ~ a2 = B,

28,

0 = 20+ 242’ W

28, A S -2 att da

1.23. Bee miockme yrmms Tpex-
rpammoro yraa mpmue. Moxamurre,
To rpami TpexrpamNOro yraa HOmap-
HO nepuenAKyTAPHLL.

D

1.24. Cropoms: Tpeyrosmmica pan-
C st 10 car, 17 cw u 21 cxe. Uepes nep-

muny Gobuiero yrua A soccranosen
neprenuicyasp AD K mi0CKOCTH fax-

3 =
oro Tpeyromummxa. Haiigure pac-
B crosmme or owsu D 0 Gonsuedi cro-
S pomst Tpeyrombmuia, ect AD=15 cx
(puc. 1.14).
%

1.25. Taockue yrau Tpexrpammoro yraa pasus: 45°, 45° u 60°.
HaiijiTe yro: Mexy TPANSMIL, IIOCKHE VB KOTOPHX pasist 457,

1.26. CxOThKO 0CTPLIX ABYFPAHHEIX YIIOR (VITH MEAAY CMEHRHLL
MI TPAHANIZ) MOTKET HMTE BMTYICTL MHOFOTpAHRIK?

1.27. Hafiaure ni0mazs DoaHOf MOREXHOCTH § AHATOHATE TPA-
MOYTOABHOTO HapaLTeTenIeNa, CH IIOIATH ABYX CMEAILIX rpaneil
pasis: S, 1 S,, a obiuee peGpo orix rpaneii - a.

1.28. O peSpo TpeyrombHOfi MHpAMHAL PABHO , A APYTHE ~ b.
Tloxasnure, wto sepro nepasencrso 0 < a < b3 .
1.29. Tlromazs Tpex rpaeii IPIMOYFOILIOTO MAPALIEENIEA,

mveiomux obmyio sepummy, pasmst S, S, u S,. Hafiure pe6pa na-
pannesenunesa.

1.30%. Onpepeute reoneTputeckoe MeCTo Todex, paBHOYAATeN-
HEEX O BCeX peep TPeXTPaNNOro yrta.

1.31% Onpesenute reoneTputeckoe MecTo Todex, pasHOYAATen-
HBIX O Beex rpaneil TpexTpanHOro yria.

1.32. PeSpo xy6a pavmo a. Hafimwre paccrommme or amarona-
Zu ky6a 0 peGpa, He mepeceKIICrocs © AARNOH AMAFOATbIO
(puc. 1.15).

16
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& flano: ABCDAB,C,D,~ 5.

Haiiru paceroane sescay A,C 1
las.

Pemene. Taocxoeru (4,8,CD) n
(ABC,D,) maammio_ nepuemzmcyap-
ms, r.x. BF L BC. BF LEF u
\BF L EF. Eean AK - KB, 1o OKIAE|
IBF. Mooromy OK L (A,B,CD), Te.
OK L A,C. Torza OK - nctosoe pac-

cronmme. OK = BF

Yupamuenme xus nostopems

1.33. 1) Ms epunins: npsnoro yria B npSMOYTOALHOTO Tpeyroms-
nuxa ABC onymena sucora BD. Hafiaute IIOmais Tpeyrolsmika
ABC, ccnn AB-13, BD-12.

2) AH - mucora mpamoyroxssoro tpeyroasmuia ABC. Haitanre
nxomans Tpeyronsnia ABC, ecau CH=3, AC=5 u ZA= 90°.

1.2, TIpuama u ee daeMenTs, BUAB NPH3M. PassepTia NPUIMLI,
momam GoKoBON W noHOl moBepXHOCTEI

Haywun nynsr, st Sysere:

© namy onpedexenue npusaui, e anexenmbl, Gudbl NPuIH U U0~
Gpascams ux na naockocmu;

© yxemb pewam 3adavu, consannsie ¢ naxowdenuesn aexeHmos
npunet;

© Guaodums gopuyan naowadeir Gokosoil u nonoi nosepxio-
emeit npuaxst u npusensmy Imu popuyast npu peusenuu a-
dau;

« pucosams paseepmry npusst.

1.2.1. Tipussa u ee daementss, BL HPHSM

MuororpaumiK, A6 TPAHI KOTOPOTO €CTh PABHAIE N-YTONLHHKI,
PACHO7OKENIME B MAPALIETLHNX MIOCKOCTAX, & AYTHe 5 rpameil
ABITOTCS MAPATICTONPAMMAMH, HAJMBAGTCR N-YTOALHOR npuaMOLL.

2o Ire
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MHOFOT PAHHIAKI

Biect pasibie n-YrOMLEHIH, PACIOTONEHNNE B NAPALICTSHE MI0-
CKOCTAX, HAIMBAIOTCH OCHOGGNIUAMU TDUSMIL, & APYTHe TPANH, aB-
JISIONMECs NAPAIENOTPAMMANIL, HASHBAIOTCS GOKOSWAML ZPANAML,
CTOpoME: OCHOBaMI 11 GOKOBLIX pANEil HASMBAIOTCS PeGPAMNU NPUIMHI
(puc. 1.17).

Paccrosmie MexAy NApALICALEMME IIOCKOCTIME G M ), B Ko-
TOPLIX PACTIOTOMKEIE OCHOBANIS NPHINE, HASMBACTCS GblcomOI Tpi-
sast. Ha puc. 1.16, 1.17 #300pasenss HeTHpexy robnas i IATHYIOTh-
Hast HpUIML cOOTRETCTBEMIO.

Tpusua nasssaercs naxzonuoi (pic. 1.16), ccmu Goxossie pespa
NPHAMAL He MEPICRIMKYAAHE MAOCKOCTH OCHORAMILA, npaMoil (pic.
1.17) - ecan ee Goxobie peGpa MEPIEMIKYAPIE TIOCKOCTH OCHO-
sams. Bee GOKOBMe TP IPMO NPUIMAL ABISIOTCH NPAMOYTOE-
nirxawu. B 3aBHCHMOCTI 0T KOJNYECTES BOPIIN OCHOBAHIE MPHAMY
HHOTZA HASHBAIOT n-y20abNol npusMod. Tlpavas npusHA HAsHBACTCS
MPaGUABNOLL, eCTi ec OCHOBAIIS ~ IPABILILHLLE MIOTOYTOTLHMKH.

Puc. 1.16 Puc. 117

Tlpusua, OCHOBaMIAME KOTOPOIl FBINOTCS HAPALTETOTPAMMEL,
nasumaetes naparaenenunedos. Maparnexenuuen uneer 6 rpaneii,
u Bee oTi rpamm sBAOTCR napatenorpavans. TloaTomy npoTHEOTO-
OHbE TP HAPALIETNINEAD TAPAETLIb 1 PABKLL.

Teopema 1. Juazonaiu_napariesenuneda nepecexanmes 6 oduoi
moure u a smoit moure deasmes nonoxax.

4 Banan maparsenemunes ABCDAB,C,D, (puc.1.18). Toxa-
e, w0 ero amarouan AC,, BD,, A,C n B,D nepecexaworc 5 oxoii

Ieiicrairensino, pebpa napasenenunea AB, A,B,, C,D, u CD usa-
HAHO mApAZIEILIL  PABNH MeHAY coO0i. ARanormino, pedpa AD,

18
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BC, B,C, n A,D, raxcxe noamemo
napaTTeTLIL 1 paBu MewAY
coboii. TlooTonry weTsipexyromb-
wmen A,BCD, u ABC,D, smas-
rorest napannenorpaNaNm  mx
Anaromans Towroii mepecesemus
Aensres monoza. To eors Aa-
romamn 4,C u BD, mapanneno-
rpawasa A,BCD, mepecexarocs b
7ouKe O m 9moit TouKof ACTTC
nonoxax. Tawe auaronans BD,
w AC, napannenorpasa ABC,D,
nepecexaiores B ouxe O (370 cepemma awaronans BD,) u 970t Touxoit
Aenses momona. Anazorsramo ma Toro, wro A,B,CD snasercs mapane-
orpanion caexyer, wro anaronas B,D Take mPOXOANT weped 1oy O
u peaures aToit ToTKoi MomoRaN. B

Ecam Goxobte peSpa mapaineremumeAa MepENANKYAPHH mio-
exocTi ocrOBAMMS, TO O MAIMBaCTCS NPRNHA. Boxonse rpamt mps-
MOFo MapAI7eemHIEAa CCTH PAMOYTOTGHMIH, A OCHOBANIS — TPO-
nomombmbe napannenorpasest. TIpsoii napantenemmes, ocrosamen:
KOTOPOTO ABIACTCS NPAMOYTOTHIK, MATMBACTC TPAMOYZORBHBLA
napanenenunedon.

Hanpmep, ecan ABCD - ma-
panzeaorpaon (pue. 1.19), 70
ABCDA,B,C,D, snsercs npsesne
napannenenmmexow, acenn ABCD ~
npsoyronsmK, To Aammas du-
rypa sBaseres mpaMoyromLHLN
napanzexensnesou. TTpanoyros-
i mapanrenemmmex, v xoto-
Poro mce pebpa papm Memzy
cofoii, masumactes kyGom. Bee
Anaromams mpsvoyrorboro ma-
PAIETCINEAA PABITLL MEKAY CO-
Goii. JLnx HpAMOYTOTBRLX Hapa-
Aenemuneon Bepua CreAyiomaR
o6obmernas reopesa Mudparopa.

Puc. 1.18

c,

A Pae 119

Teopema 2. Keadpam 0uazona.iu npaxoyz01snozo napasiexenuneda
pasen cynne xeadpamos ezo mpex usnepenuii (wupunni, daune u
avicomb).

A Tiyers » npamoyromsnos napaxnenenunese ABCDA,B,C,D, naxo:
atebt e,

19

AB = a, AD = b u AA,~c (pic. 1.19). Tloxazcex, ato AC;
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COMEPHKAHHE

Paszea-nosropemie. BONpOCH 1 VIPAKHEHHS 1% HOBTOpERIs Kypea
reowerpun sa 10 kaace

Paszes 1. MHOTOTPAHHHEKH.
1.1. MHOTOrpaniLe VI, TOMSTHE TEOMETPHTECKORD Tena.
Tousrie Muororpammmka .
1.1.1. Tpexrpanisie 1 MHOrorpanbe yriu
1.1.2. Tousrie reomerpieckoro Texa
1.1.3. Tousrie Muororpanitica
Vupaernus..

1.2. Tlpuana u ec HTEMENTEL, BUA TP
nt0mazn Goxosoil n MO moREpXIOCTEH
1.2.1. TIpuama 1 ce 910MERTA, BIAL NPHAM .
1.2.2. Passeprica npusnsi, miomaz GoK0s0ii 1 nOHOI
nosepxmocTeii
Vupaernis.
1.3, Ilupasmza i yCoueHHAS THPAMNIAA, WX HTCMEHTEL
1.3.1. Mupauuza n ce anemens. [IPABILILNAS THPAMIZA
1.3.2. Veeuennan nupasuza
Vupaernus..
1.4. Ceuens uororpanmuios nockocTss. Tpasursisie
smororpammmicr

1.4.1. Cenerue MHOrorpanNIKOR
1.4.2. pasuabusie Muororpanmmic
Vupaernus..

Pagneprxa npas,

Paszes 2. IPHMEHEHHE YPABHEHHH IPAMBIX 1
ILIOCKOCTEN B IPOCTPAHCTEE .
2.1. Ypasnemne npaoit 1 maocxocr
2.1.1. Vpasueue npsyoii i nA0CKOCTH B IPOCTpANCTSE
2.1.2. Vpasueuue miockocri, npoxoasmedi uepes Tpi
‘sanammste TowicH .

2.1.3. OnpeseCHIe TATPABITIOMEro BeKTOpA MPAMOI, 3a ANl
by ypasmeniea

Vupaerus..

2.2. Bainioe PACTOTOAKENHE TPAMEL i 110CKOCTEH &
npocTpancTne

2.2.1. Baaunoe pacHoOAeRIe TPANOI 1 TIOCKOCTIL.
2.2.2. Boaunioe pacronoenie gpyx miockocTeit
2.2.3. Bsaunoe PaCTOOMENIe BYX IPAMEIX B HPOCTPAICTE
Vupaens.
2.3. Haxo/zertiie paccromiins » IpoCTpaRCTSe.
2.3.1. Pacerosimme ot TOWKH A0 TPANO

2.3.2. Pacerosiie o TOYIH X0 LI0CKOCTI
Vupaernus..
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Obwems ren

Hrax, Teno D mo ocn Ox pacozomeno ma mpouewyTre [a; b).
Kaxcnoe ero cesenme mrockocTsio a, mponeemmoit b Touxe x & [a;b]
nepnenamyxspo ocn Ox, mueer mromazy S(x), KoTOpas ABATCTCS
(pymenedi, ansucsmedi ot x. Torxa obvem Tena D naxoautes no Gop-
uyze

V) - ['s @) dx. )

4.1.2. O6nesm napanzenemunesa u npusHL

Teneps ¢ mowousio dopyyas (1) maiizen obven mapaineren-
nexa OABCO,A,B,C,. [lan o70ro muabepest cieresy Koopauiiar Oxyz
7ax, kA mOKAJANO Ha PHC. 4.2, i IIOGAL CONGHHS  MAPALTCACT-
nena, nepnenamyanpuoro ocn Ox. Eemn sucota maparreremmeaa
0ABCO,A,B,C, panma h, 70 0t 0 ockt OF RAXOANTS B TpEAeAaX oTpea-
xa [0; £}, & Kaskzoe ceuere naparaenemmea, nepuEnAMKYAAPHOC 0crH
Ox, pantio ero ocxopamumo (r.x. om napanzexsms). Hoorouy S,

Spue = S - moCTOMIHOE "men0. Tora no dopayae (1) mueen:

Visias [/s dx=s-xfi=s-n

rax, ofen napaiiereminena pasen IPONSBEENIO MIOMAAH 0c-
HoBaI Ha ero BECOTY:

ves, @
Baecs h - BucoTa napanieTenHICAa, @ S, ~ MAOMAAD OCHOBANN.
Eean ABCDA,B,C,D, - npswoyronsmuii napasnexemuea (AB-a,
AD=b, AA,~¢), 10 ero nomaRs ocHOBaA TaK0Ra:

S, ~AB-AD =a-b,

Puc 4.1
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TIpWMEHEHIE yPABHGHMAA NPAMLIX 1 ANOCKOGTO B NPOCTPAHCTEE

2.26. Haiizure Towxy mepeceuemus npanoii i IIOCKOCTH:

n% ¥=2_271 g ayiz-3-0;

Zx=2,y=1+t2=2-1ux+2+32-5=0.

2.27. Hanuuure ypasmense mi0cKocTH, IpoXoAAmei 4epes TouKy
M nepnesumcyaspio nockoers 3x — 2y + 2 — 3 = 0. 1) M(L; % 8);
2) M(2; 05 -2); 3) M(4; -3; 1) 4) M(3; 1; 1).

2.28. Hammmure ypasmenme xoopmmarmoii mrockoets: 1) Oxy;
2)0xz 3) Oyz.
2.29. Hammmre ypasmenme ocu xoopamnat: 1) 0x; 2) Oy; 3) Oz
2.30. Haiie Tow1n nepeceuemns ILIOCKOCTH ¢ 0CMH KOOPAMHAT.
JLan TOr0 HAMIINTE AANHOE YPABNCHIe TIOCKOCTH B OTPESKAX:
D3x+2y+z-6-0; x-y-z+3~-
Bx+tay-z-6- Doxty-22-4-

2.31. Hammumre ypasuenie npsiwoil, mpoxopsmeii depes Touxy
M(3; 15 1) mapanzeasno aausoii npsoii:
x-8_y-2_2-5,

2.32. Hanmurure ypasHense mi0CKoCTH, IPOXOAAmei 4epes 04Ky

M(3; 0 1) napanzeatio Aausoit nockocTH:
Dxt2y+z-6-0; 2x-y-2:+3
8)x+3y-22-6- )20+ 8y-22-4-0.

2.33. Hammumre ypasuene npsiwoil, npoxopsmeii depes Touxy
M(3; 0; 1) NepUENAMKYAPHO TIOCKOCTI, IAXANHO B TPEALLAYICH a-
aste.

B

2.34. Onpegenire B3aMMIOE PACHOTONENIE ABYX HPIMEX B IPO-

crpaners
1) 223 22 x_yel_z-2
] ) 13 2
2)x=8t,y=1-2t,z=-2+3tux=1+2y=1-2
z=-1+2t7

A 2) Hailgew rowx:, npumamiewamue mpaMbiM, § X Hampas-
amomme vexropu. Jlas mpmwoit L M,(0; 15 -2), py(&-23);
Anst mpsnoi Lz M,(L; 1; ~1), ,(2; — 2 2) . Koopammarst nextopon B,

70
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Haxonmzenue yra 5 npocrpancrse
. Vron mexcay mpmwusnr
2 Yron mexcay npanoii i niockocTs0
. Vron mexcay amyn mockocTam
Vupanuens.

Pases 3. TEJIA BPAIEHHSA
Luanuap
. Tomsimie Tex 1 noBepxHOCTeil Bpamenis
AgTE—
1.3, TIpuanss, BuncanuLe B WLTNIAP 11 OMICARNLE OKOTO
nupa

3.1.4. Ceenms numumzpa 96
Vupauenus. .97

Konyc. Vceuenmuii Koy -
. Konye

2.2, Veeuenusifi xonye .. 105
Vupamuems . 109
8.3. Cipepa 1 map 114
3.3.1. Tousmus mapa i cchepst 114
3.3.2. Vpasueue cieps - 116
3.3.3 Kacareasnan niockocts k& cepe 116
8.3.4 Inomazs ciheps

Vupamuems .

Paszes 4. OBBEMBI TET .
4.1. Tonsue obvena. Obupe cuoiicrsa o6sexos Tex. Mogodie
npocTpanCTBeILIX (puryp. OGLENs MHOFOFPANNHKOS -

4.1.1. Tousrue ofsesa. Obme cooficTsa 06meNOB Ten
4.1.2. OGuesss naparienenuesa u TPHIME -

. OGmes mupaszs:
4.1.4. TlozoBite npOCTPANCTACHNLIX (iryD. OFLEMH HOZOBHAX.
uryp.

Vupamens.
O6weus e spamerts..
. Obnem mummmzpa
2.2, O6mem xonyea
4.2.3. OGwess mapa x ero wacteii
Vupanuenus.

4.3. OBwens KoMGHEAIH reoNeTPIUECKIX TN
Vupaes.

Paszes 5. BOMPOCHI H YIPAKHEHHS 7171
IOBTOPEHHS IKOJIBHOTO KYPCA TEOMETPHE
Orserst

1901
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Pasgen 4
a suicora h=AA,=c (puc. 4.3). Tora 0Gex TPANOYTOTBOTO HapaiTe-
renunesa onpenensercs mo dopayne
V-ab-e @

.. ofvex npaxoyzonsN0z0 napanaeaenuneda pasen npoussedenuio
mpex ezo uamepenu

Tereps ompenenun oGvew Tpeyrombmoii mpuowii. Jlam oToro
Tpeyromumyio npuawy ABCAB,C, Romommmx fo maparienemmmera
AEBCAE BC, (pitc. 4.4). D107 Napa;ieneiuies CCTONT Ko XBYX pas-
mmx e AY coboii Tpeyronsmurx mpnas ABCA,B,C, n AEBA,E,B,. Tlo-
oToMy o6Ten Tpeyroauoft NpHSME paver NoAoBHHe oGTeNa Hapatie-
remmmeaa AEBCA,E,B,C,:

VY i = e Vissonisng ™ o 8t B
5 =3 ne, = g Soes
Tax xax S, = 5,,,, = 25,,.,  BHCOTA y NpUIMM ¥ NApALICTON-

neaa obmas, 7o HoxyHM dopayy

Ve as

7 2Suc
T.e. Ofzex mpeyzobHoil npusNs pasen npouseedenuio naouadu
AHIOTHNO, 003eN MPOUSSOILHOL NPUSNYL PAGEH nPOUSGEDeNUI

naowadu ocnosanus u. ee Gucomu:

V=S h @
B 970N MOAGHO YOEANTLCS, HATPHAMEP, C HOMOIIHIO feeris AARHOH
NPHOMI 1A HECKOTLKO TPEYTOLELIX MPHAM (pic. 4.5).

D, &

k=,

h,

Z——

1
ki---a c

Puc. 4.3 Puc. 4.4 Puc. 4.5

4.1.3. O6sen mupamuzs

Kax noxasano na puc. 4.6, TPeYrOTLIYIO IPUIMY ¢ HOMOIIBI0 -
romaseil ee GoKoBbIX rpameit MOXKHO PAIGHTS Ha TPH NHPAMIM ¢ Pas-
s oGmesans. TOrAA 005 NUPANUIs PAGEH NPOUIECICH LN NAOULT-

ou ocnosanuz u & ee acomu:
3
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Pasnen 2

& P e nponopunonasia, r.c. b J L . Toraa orm npmmie - cxpem-
Basomeen 6o own nepecoxaozes. Jlas BascomIR 9070 onpec-
mse xoopmumaTsa mexropon MM, m i, yxonzeTROpmOmIe Ye10-
T
MM (130:1), A(-2:2-3-(-253°2-3-2%3(-2) - (Dx
x2)= (20 -2).

i MM, =2:1-2-1=0=4 L MM, alp, ilp. or
G107 B0, T TPH HEKOATMICAPHLIX BEKTOPA MEPEHAKYAAPHL
om0y 1 ToMy e neKTOpY, HodTOMY O KoMIAANApHLL. TorAa He-
naparensuLe mpAMC [, 1 I, ACKAT B OZMOI LICKOCTH, 7.c. oI

nepecexatorcs. B

2.35. Haitaure cooSomuti waen d mas, wrobus Towxa 1) A(-1; ~1; 1);
2) B(O; 2; 3) 3) O(6 1 0); 4) D(3; -2 ~4) npuna;uienana mrockocr
x -2y 42+ d = 0. Jlan cex m Touex oTa sagaua mucer pemenue?
Onpeaemire paamsmoe pacmonosemIe MAOCKOCTES, JaAANHLLX ypaDie-
s, oTAAOmIMICS TonLKO cRoGORHMN wienaun? OfockyiiTe

2.36. OnpegeniTe BIIMIOE PACHOTOAEIHE TPANOI I IIOCKOCTIL.
B cayuae wx nepeceueris HAMANTE TOUKY Hepecetei.

Dx=-1+2,y=3+4t,2=3tude-2y+z-5=
13

1 z-4

B vt n2x-y-82+5=
3 v
x=5y-13,
3 {ays11m0 @ Bx-yF 22~
2 22 waxtsy-zi1-0.

2.37. Hanumire ypasuenie 110ckocTH, NPOXoARIedi Wepea mps-
My x = ~1+ 2, y = 3 + 4, z = 3¢ HePERMKYAAPHO LAOCKOCTH
2x+8y-z+1-0.

2.38. Haiiaure npoesiymo rouscn M,(1; 0; 1) na npanoii:

B x=2-t,y=15+2t,2=3t
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Vueuoe nagamie

Ilumaberon A6ayxamu Hacupyst
Mumseron Aamnap AGTyxamnys
Kywataen Punar Hypaanors
Mazeaxanon Cepan Cynxaponis
TEOMETPHS
VueGumi aas 11 xacea oSmeobpasosatesuoit mxos:
CCTECTREHNO-MATEMATINECKOTO HANPARTCHIS
Pegaxtop A. Hsmaeyosa
Xygomectnemmii peaaxrop A. JMyrxanos
Texmuecxuit penartop O. Pricaucea
Kounsiorepuas seperxa A. Jazuniyaosoi

Gaano u HaGop 20.04.2019. Toansearo » nesars 29.06.2020.
@opscar 60x90°/,,. Byxara ocernas. Tlesars, ocersias. Tapurypa
“lkonsiiins. Yex. now.n. 12,0. Vaor.-uag. 1. 10,19
Tupask 5000 9%3. Sakas NS174.

TOO «Koproparus «Arasypas, 050000, r. Amvari, np. Auall xaia, 75.
Tonurpagroxsuiar TOO «Kopropauus «Azawypas, PecnyGauka Kasuxcras,
050002, r. Amwari, y. M. Maxaraesa, 41.
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“Obuowi Ton

Puc. 4.6

B3 Mpensmsein e

Bry opayIy TaKie MOKHO 0GOCHOBATE © NOMOIEIO ONPEACTEH-
Horo unTerpana (puc. 4.7). JIoKa:HTe 970, O6LEAUNIBIIICE B TPYIILL.

P

P
' ‘D
B

Puc. 4.8

Kaxc signo us puc. 4.8, 06nes moGoil mupawuas: sHHCATETCS
1o yKasanmuoi dopye.

Teneps moxaen, uTO 0GbeM yceuenHoil nUpAMIAN BHUHCATETCS
no gopuyae

v%n[n 575, 5. ®

rae S, u S - muomazu ocHosanuit yeenennoit mupamuz, a h - ee
Bucora (pic. 4.9).
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TIpWMEHEHIE yPABHGHMA NPAMLIX 1 ANOCKOGTO B NPOCTPAHCTEE

A 4) Yroba pemus aagauy, cxauana uysHo HARTH HAmpABIONE
Dexop mpsmofi. Ero om0 ompexenTs Avyaes cnocoba.
x-2y+3=0

3y+z-2=0

AeTes maocKoeTs. X BEKTOPH HOPMATH COOTRETCTEHHO TAKOBHL:
(1 =2 0) m 7,(0; 3; 1) . Toraa no doparyae (5) (n.2.1.3) B2 1 - 3).
Tereps mammmen ypapeRTe MIOCKOCTH o MPOXOATIMEI TePed TOTIY

M,(13 0 1) nepremauKyRpIO BeKTOPY
20 - 1)+ 1y - 0) - 3e-1) = 0=

=2x+y - 82 + 1~ 0. Hpoexmmeit

5 mowxn M, na samnoit npwoii (rowxa

1 N, puc. 2.17) anaserca Toua nepe-

cenemus oToit mmockocTn ¢ Aammoii

npsmwoii. Urobw maiita oty Towky,

nyAcno pemmTs crexyIomyIo cucTeny:

x-2y+3=0,
By+z-220, =
204y -3241=0,

Puc. 217 x-2y-3
httpst//wwwgeogebraorg/ = 2= 3y+2,
leasis/ver ikl 22y —3)+y-3(By+2)+1=0,
Sly-1-0mymee L 2
T EA
o (0,18, 5
T

11 enoco6. Ha ganmoii npsoit moncno asms mobse o A 1 B,

B KAYECTDE BEKTOPA HOPMATH IIOCKOCTH € MOHO BISTh BeKTOp AB .
x-2y+3=0,

Cucrema meer Tpu mepemenme u ABa ypasuemns.
3y+z-2-0 il ”

Toorony Smasenie ORHO Mo MEpEMCNMAX MOAHO BHOPATH mpo-

manombno. Tlyers g, - 0, Torga x, = 8 , 2, = 2, Te. A(-3; 05 2).

Tiyers y, = 1, Toraa x, = -1 , 2, = -1, T.e. B(-1; 1; -1). Orciona

= AB@-3) - nextop mopmamm miococrn a, ee ypasmemme

meer pug 2x + y - 82 + 1 - 0. [lanee sazaua pemacres Tawre, Kax

i)

2.3, Hanmmre ypannenne M7I0CKOCTH, Tapaiiersioh ocn 02 1
npoxonsmei wepes Towxm A(L; 2; 3), B(d; 0; 1).

b npesAYIeN cxysac. Otser: N[
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4 flefierpurenuo, myers 5,,,.,
4.9). Toraa obment yeenemnofi mHpaIAL Paben PasocTs obtenoD mi-
paung PABCD u PAB.C,D,

76V Voses = Viwaao, =3 S PO~ 55, PO,. @
- e "3 3

Ecan npeanonoscuts, uro 00, = h, PO, = x, 70 u3 10506us puryp

ABCD 1 A B,C,D, mucex paseiictio

s _PO* _(h+x)f

Torxa na pasencrsa (7) noaywm:

1 1 1
Vg8 (it 0 -S, k=2 S+ xS -S) =

(s-5.)|-2n(s+ 575, +s,).

@opuya (6) soxasana.

4.1.4. TlogoGue npoctpancrsemmirx uryp.
O6nemsr nogoduLIX uryp

Ilyers faust ABa Teaa. VMeHBIIAS M YBOIHUNBAS B OKHO I TO e
MO pas AueliLe MEPH OFHOTO W3 HIX, MOMHO HOTYSHTS APYToe
1es10. I Tena nassBaOTeR NOROGHLH (pic. 4.10). Coorsercrsenie

133






OEBPS/image/259.jpg
Pasnen 2
c

2.40. Toxaute, 94T0 NPAMME CKPONUBAIONNECS H HANMIINTE
YPABHeHME ILIOCKOCTH, POXOASINEH HePes KAMAYIO N3 STHX NPIMEIX
napamnenLo APYToi MpAMOit:
x+l_y 248  [re2g+
=2 "3 8 " {3y+z

1

2 x=-14t, y=t, 2

2.41. Hanumure ypanemie II0CKOCTH, TPOXOASINEI Hepes TouKy
A(1; 2 4) n o nepecevemus maockocTel 2x ~ y + 82 ~ 6 = 0,
x+2-z+3=-0.

257 mpoxomur we-

242°. B mpocmpancrse mpaas 1 = 1

pea cropony AB poba ABCD, a npawa *_1_4*1_z-3
= 1 2
auaronas, AC. Asnsercs au ouica O(3; ~2; 1) sepunimoii powsa? Eca
stnaserca mepmmmoit, To maimuTe: 1) KoOPAMEATH ApYFEX BepmN
powGa; 2) Touky mepecesemms Amwaromancii powGa; ) KamommecKie
YPABHEMIS TN, NPOXOATIIX TePed APYTHE CTOPOMD PoNOA.

~ uepea

2.43. Jlamst ypapmernst Tpex rpancii nmupasmAN, mMENOmIe 0BMYIO
nepmnmmy: x - 2y +8-0,3y +2-1=0,2x+y -z~ 1~ 0. Haibmue
KOOPAMHATE OTOf BEpIIID MHpANIALL.

A Cocrann croresey 1 ypasnemui Tpex Gososinx rpareit mpa-
A1, KOTOPAle HMEIOT OBILYI0 BEPUIKEY, T.¢. HepECeKAITCA B ORO

Ofoamasm ee Towxoii A (x; y; 2) 1 maiizes xoopAMHATH A@umOH
Jri—

Pemene.

1) Tepsoe ypasuente 5 cucrexe yumommn na (~2), crowmus ¢
TPeThIM ypaBHeHIeM, 1 NOTYIM:

(204320 (2l aety-6-0 (0@, [sp-s-7e0

syrz-1

d =@)z=1-35 e
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AuHGiiNNe M MHOTOTPAINLIE VIH NOTOBHAIX T GYAYT PABHBI MEHAY
coboit. JTiofse 4sa mapa Tax e, Kax 1 MOGHE ABA Ky HOZOGHBL.
Ecan cootsercTayiomue peopa ABYX TeTpaipos NPONOPUHONATE-
HuL, 7O oTH TeTpavApst GyAYT nopoGmsnws. Hampumep, famst ga mo-
Aobuix rerpasapa. Eexu pepa oamoro m mix m ABa pasa Ammmmee

]

coonercrayiomx  pedep
Apyroro Tetpaspa, o mii-
coms, amodens . pamye
ommcamioit cepu Take
Gyayr ® ava pasa amumiee
cooTnerersytomurx oexen-
108 BTOpOro TeTpavpa.
Ecr y xnyx mpasis-
HLX IpHSM (WpaBRALEBDX
nupasin) peSpa ocosamits
B BCOTH mpONOpIMOHATE-
HLL, TO 9TH BHIYPH OG-

mut. Eoam y ABYX WATHIAPOS TH ABYX KOYCOS PAAIYCH OCHOBAMMS 1
BLICOTH TIPOHOPIUONATLE, TO NI TAKKE HOROBHEL.

M smaent, wro oTHOmerIe MIOMaeH MAOCKIX GUIYp PABHO KBa-
Apaty ormomens ix Mumeitnx Mep (ix cTOpoR). Teneps PaccMOTPHM
OTHOIIeNIE OGTENOB NOAOBHAX NPOCTPANCTECHAEX (HIYP.

Ha puc. 4.11 soGpaers: gsa wyGa. PeGpo 510poro kyGa  Tpi pasa
Gosuite peGpa nepsoro xyGa. Baeck oOmen mepsoro KyGa V, = x - x - x =

8x+8x -+ 8x - 272", T.e. obBem BTOpOrO
KyBa B 3' = 27 pas Gonvime obmena mepsoro kyoa. Mps ysenmseniun (wm
yMembenitn) Texa Bee ero TeiuLe MepH (HATpIMEp, Y HPAMOYIOTH-

~*, a obwen proporo xya V,

HOFO NAPAATENENINCAs THHEHHEIMM MEDAMN ILTH HAMEDERISNI ABIS-

1OTCS ATHIA, IIMPHIA ¥ BHCOTA) YBeTNANBA0OTES (MK YNEHbIIAIOTCH).
Hrax, e nee Tumefinbie Meps Te1a YRIMHBAIOTCS (1M YNEHLIA-

1075) B 1 pas, 0 0GTeN STOTO TeNA HINCHHTES B 1° PA3 COOTBETCTBCHIO.
Tosrosy ofvems nodolubix men nponopyuONaRBIK KYGQN WX UINME-
T.e. oTHOMmeHIe 06BE3OR NOAOBHLLX Te1 PABNO Ky6Y OTHOMeHIS

11x cooTmeTeTRYIONLX HaMepeni. HATDIMED, 0011 PACCMOTPETS MOACTE

HEKOTOPOTO HIAENIS, YNEHBIIENHYIO B 6 Pas To ODLeN MoAeTH OyAer
8 6° = 216 paa sensie ofmena cavoro magenus. Taxus o6pagon, ecan

obmens nogoGubx Tex, a b, u h,

Kaie-To 11X cooTReTeTRY-

foime Auneitibie NepLt (HATPHMEP, BHCOTH), TO BEPHO PABEHCTSO
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TipuMeHeHHE ypaBHeHMA IPANILIX # NOCKOCTO B APOCTPAHCTBE

2) Teneps noacrasis » mepsoe ypauense 2 — 1 - 3y n naxoxm:
Bce xoopunaTH epumIL A (X3 U5 2):
(5y-(1-8y)-T=0, (8y=8
2=1-8y, B
2ey-z-1=0 2eey-z-1

3) Koopamsars sepumist A(-151; ~2).
4) Comaxa ma 3D-mamoctpammo: htp

classic/udfrmfhd &

/www.geogebra.org/

Vnpammens a1 nosTopems

2.44. Jlano: 1) a(l; 3), b3 21); 2) al

i 8:4), b(5: 0;2). Haii-

e cos(ab).

2.45. Ben AB = ¢, AC = b, BC = a, 0 oupesexuTe B Tpeyrons-
wuxa ABC: 1) a=8, b=6, ¢=10; 2) a=4, b=5, c=6; 3) a=5, b=6, c=9.
OGocnyiire orner.

2.3. Haxomaenne pacerosuus s npocrpanerse

Haywun nynxr, su 6ytere:

© anamy cnocod naxoxdenus paccmoanus om mouku 90 npaNOI u
npunensmy npu pewenuu sadav;

© anams u Gwaodumy PopayAY HAXONDEHUS paccmOAHUS Om MmO
Ku G0 naockocmu u npusenamy npu pewenuu sadax.

2.3.1. Paccrommue ot Towu 20 mpsvoi

JRatorafelrpynney

Tlonywmaiire, 1kak MO HO OIPEACTITS PACCTOSNIE OT TOWICH A0 TP
Moit, cpopMYAUPYIiTe ATTOPHT HAXOKIGHIA PACCTOMIIS OT TOTKH A0
npsuoii. Ouupascs na BIPAGOTANILE BAMK IPE/LIOAKEIS, BHIOTNITE
creayiomee sanamue: majinure pacerosmue or Touin A(L; 2; 3) a0 mps-
540, 3aAANHOI HIPKECTEAVIOI YpaBHeHeN.

Saamne 1 Saame 2 )

Gl x=5-1, y=5+2t,

s z=2+3t

x-1

(2
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MHOFOT PAHHIKI
Heiicraurensio, 7., ABCD ARASETCS NPAMOYTOIBRIKOM, T0 ACE =

~AB:+ BC:= a*

b Tocxomsxy, A4, CC,= ¢ u AACC, - npasoyroms-

st Tpeyroask (CC, L (ABCD)), 0 AC; = AC* +CC: = a* +b' +c'. m

1.2.2. Pasnepria mpuswt, naromaz Goxosoii 1
‘noamoii mosepxocre

Cysma muomazeit GoKOLX rpaneil HPHOMB HASHBACTCH NAOW-
9v10 e Gowoaoti noaepxnocmu.

Teopema 3. 10u4a0b G0K060iL NOGEPXHOCTIU NPANOI NPUSME PaBH
npousaedenum ee avicomvi u nepuempa ocnosanus.

4 Tycrs mucora npaoil npiaws: pasa A, a nepiMeTp ocHoma-

nins ~ p. Tloxases cnpanexBoCTS dopyytsa S, ~hp.
JleiicTaurensio, GoxoBLe rpams HpsNO/ HPHANLI ABISOTCH IP-

oyrosmuicanst. TI03TOMY CTOPOHA OCHOBANMS NPHSML SIBISETCS OF-

HOit CTOPOHOIt COOTBETCTBYIOWET0 MPANOYFOTbHIKa, & GOKOBOE PEGPO

(r.e. BuicoTa npHSM) ~ APYFofi €ro cTopowoit (puc. 1.17).
Caegonatensio,

S =AAh+AA KT

FAAR=AATFAAS ALY B

-p-hm
7051 OnpeAETITS ILIOA S HOAHOI TOBEPXHOCTI HPHINEL, A0CTA-
T04HO TPHGABNTS K MIOMAAH GOKOBO HOBEPXHOCTI YABOEHHYIO 110~

fepue—
"R

. 1o bt HoMIMACTe 104 HPAMON, HAKIOMHON K IPABTLON IpHIMANIY
. Kax onpeseaseres wioma: 60K080 MOBCPXHOCTIE HPANON IPHINLL?
. Kaxyio npuasy naakinaior napazzenemuneion?

. Kasiose cooficruon ofaIaI0T AMarouans napaiesennesa? Jloxare.
. Kaxofi Apa.LIe N Nes HASIBACTEA TPAMMM, DANOYFOILILDIY

- Choparyaupyiire obobumennyio eopesy Iludaropa 1 xokasire ee.

i S, =S, +28,

Kascoll MHOFOrpasHI HAIMBACTCR PHIMON? Kacie d1exenTe! IpHI-
st ma aunere? TowasiuTe KX A piCyHKe.

Pazsepmra npusnsi- 970 mepesoc 663 HCKAKENILA PAIMEPOR BCEX
ce rpancit » oxny mocKocTs.

ononnumessue snexmponnwe pecypen QR-Code

Certaica ia 3D-amNANIIO «PaSBOpTIEE TPOX ALY T

nprasts~ hitps://geogebra.org/classic/ sw3ug [Of=AD]
3=

20
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Pasgen 1
Vupamuenms
A

[lipakTnseckan|paboral
1.34. o nxoTsoit 6yMari HOROTOBLTE MOZES HApATIENONITERa:
1) npasoro; 2) npaoyronLHoro; 8) RAKTONORD.

1.35. Ha mnorsoii Gymare usopasute passepricy mpaswibHOil
mpuasts: 1) Tpeyromsuoil; 2) mecTiyrorsuoit. Ma kau0i pasnepric
‘HocTpofite cooTBeTCTRYIOMYIO HpHILY.

1.36. Pe6po xy6a pasno 12. [lnomas noxmoii mosepxmocti Ky6a
PABHA TIOINAZN NOTHOM TOREPXHOCTH NPAMO TPEYTOALHOM MPHAMAL.
TunoTeiysa IPIMOYTOBHOTO TPEYFOMLHHKA, ABIMOMETOCs OCHOBAIIL-
ext npsiuoit npuosst, paswa 10, a ogun ws Kateros pasen 6. Haiizure
BhicoTy mpHaML

1.37. Tlo zammofs passepre ompese-
e Bup wrororpammKa (pic. 1.20). 5
Hadigure momans nomwoi nosepxwo- 10
eru sororpammmic.

3

18
138, To ykasammn omica-

Husv  ompexemmTe BuA  MioTOpai-
muka w moctpoiite ero. 1) Muoro-

rpammmc mueer 12 peGep, rpam Puc. 1.20
MHOTOTPANNIKA  SBISIOTCH  KBaZpA-

Taum W mpAMOyroTbWEKAMM; 2) MHOTOTPAHRMK uMeer 5 rpameii, i3
HIX e TPANH SBASOTCH PABNLINN TPEYTOTBHMKANI, A APYTHE TP —
BpsMOyrOMLIHKaN; 3) MHOTOTPANMI COCTONT 15 6 PABHEX MHAY
coboii Kaapatos.

1.39. Tlo passeprse (puc. 1.21.) onpegeire Bt MHOFOrpamAIKa.
Cxombio BepiR uMEIoT MHOTOrpaRMIKH?

n 2) 3

Puc.

21
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MHOFOT PAHHIAKI
1.40. Hasosure MHOTOTpAmMIK W YKaWHTE ero pasnepricy (pc.
1.22):

P b) o
P b) o
@
R
O
= P b) o

) a) b) o

! g p

L=

Puc. 1.22

1.41. Hajtaure niomans m0AHofi MOBEPXHOCTH HPAMOf TPEYroTh-
noit npussst (puc. 1.23):

Puc. 1.23
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1.42. Onpegeure wux auororpanmuia (puc. 1.24) i naiigure no-
Iz GOKOBOf i OO HIOBEPXHOCTl AGHNBIX IPAMBIX MPHM.

Puc. 1.24

1.43. Onpesenure mux auororpanmuia (puc. 1.25) i uaiigure no-
mazu ero GokoRofi 1 nomHof noBepXHOCTEI.

1T %ﬁ:

]

Pue. 1.25

1.44. Ocuonamies mpiaMt ABISeTES POMG © OCTPEIN YrtoM 60° It
€0 cTopoRoil, paniofi 4 cxt. BoKOBbe raNi NPRSMA ABIOTCH KBAAPA-

maxa. Jlokaxirre, 70 moWaxs passeprii npuowi paska 16(4+3) cu®

(puc. 1.26).
o

Pue. 1.26 Puc. 1.27

23
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MHOFOT PAHHIAKI

1.45. OcuomamiueM NpHAM SBIAETCS NPARKILHE MICCTUYTOL-

muxc co cTopomoii 3 car. Bacora mpuaut pasna 6 cu. Joxaure, uto
s

1.46. Jlan xy6 ¢ peGposs, pasusa 2 cx. Haiigure: 1) guaronas 6o-
KoBfi rpamu; 2) AHATONATL KY6a; 8) MIOMIAL IMATORATHOTO Covem;
4) nromas nomoit nosepxuocTn (pic. 1.28).

147. Ocosanuew npsMOil NPUIMEL SBISETCH HPANOYFOMLHBIL
TPeYTOABIILK, Y KOTOPOFO KaTeT paser 4 Cx, THIOTeHy3A ~ 5 CM, & BbI-
cora npusnit pasia 3 oM. OnpefeITe AMAFOHATS TPANI TPH GoTbIIEN
xatete i nIOWAL NOMNOM nOBepXHOCTH AN (pic. 1.20).

Puc. 1.29

1.48. Jlan npsMOyronLMi MAPANTIECINEA ¢ TPEMS MIMEPEHIS-
it a, b u c. Haiigure ero guaronans, ecu: 1) a=1 x, b=2 x, c=2 n;
2) a=5 ex, b=4 e, c=10 cxe; 3) a=6 g, b=8 au, c=24 ;; 4) a=T ne,

b=13 e, e= 71 .

1.49. Henonsaya yeronite mpesiymeii sazaw, majizuTe miomas:
1) Goxonoii moBepxHOCTI; 2) MOAHO NOBEPXHOCTH; 3) AHAFOHATLHOFO
ceueniusn (r.e. cesenii, OGPASOBAHONO IIOCKOCTAIO, TPOXOAsIIEH te-
Pes fuaronas 1 Goxosie peGpa, HMEIOIIE ¢ ITO AMATOATLIO OBy
Bepunmy) mapanenenmena.

1.50. Tlo sapammsi niomazss Tpex rpaneil, WML 0By
Bepumny, HARANTE TPH HIMEDEHNS TPAMOYFOTHOTO NAPAIICICNUIC-
Az 1) 30 ex?, 40 ew?, 48 enc’s 2) 21 3, 33 w2, 77 et

1.51. Cropomst ocrosamis mpsvoro mapanTenenMIexa pABEN @ 1
b, yron emay munn ~ o, a Goronoe pedpo - ¢. Haiizure mromazu ero
Goxonoit m noamoii movepxmocTei, ccnn: 1) a=2 cx, b-23 e, 9=60',
=5 cw; 2) a=2 w, b=5 m, 9=45', c=6 ; 3) a=5 e, b-8 e, =30,
=10 e,

24
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Pasaen 4
JipskinieckanlpacoTal
Tipusiep 1. B caonap sstcoroii 55 e Moo BecTHTS 42 wam-
Kit s, CROTLKO MALICK WASL MOWNO 9ATHTH B HOXOGHII canoBap
Butcoroii 44 ex?
A Tax xax ormomenne ofuenon moA0OHNX Ten panmo KyGy oTHo-
eI X COOTBETCTBYIOWIX HoMepeIti, TO miees:

o oy — SR

Orner: Moo muecTurs 21,5 wamn was. &

Tipusiep 2. B marasume useiores siiua Asyx copros. Bucora siina

nepuoro copra passa 60 ai, a meua ~400 Tr (3a 10 mr). Bricora sitna

5TOpOro copra passa 55 M, a newa ~ 300 rr. Kaxoit copr auu pHros-
nee noxynars?

A Cpasmuy ofmesst gammbrx s

(ﬂ) ~1,3. A reneps
nafizen oTHomeme wew oTIX AL

5

nema

Tena

Tee. mueen B BuAy, WTo oTHOmemHe o0vewos sum Gorsime, wen

oTHOIeHIE COOTRETCTRYIONIIX HeH.
T.x. mema, = 1,3 - 300 = 390 < 400, To puroENCe mOKYMaTD

stfiga 11 copra. &

W 1 U maxoe obue reowerpiecroro Tena? Kaxmn cpofioraaxan on
obaagaer?

KAk BLSHEIIOT OGLOM TOTA ¢ HOMOLILO ONPOEICHHORD HITerpaTa?

. Bamuere Gopseyy o6bewa napattexemmena. Jlokaxte co.

anumiTe (OPNYILE 06LeNOB HPANOYTOILHOTO HAPALICIENHIEAR
npuan?

5. Bamumre Gopseyay oGuewa mupamizs. Jlokawire co.

6. Jlokasxire Gopuyny ofena yeeseusiofi TupaMIALL.

7. Kaxon obsex 1.1 scuaxocru?

Vupamnenna
A
MpersTrsee padar
4.1, Haiigue o6mex caoero kaccmoro xabumera.

4.2, Cionio xyGOMETPOR MATEPHATA GLLIO HIPACKOAORAHO AT
HaroToRteRus NOREPXHOCTH Bamelt NApTHI?
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Pasnen 2

Banamie 3 Bagamie 4
x+2y+3 x+1_y-8_z2-2
ay+2=0; T

Banamie 5 Bagauie 6

x-2+2-8=0,
2x -4y +2247=0

Urax, pacemoanuex om mowxu A, pacnooxennoii sne npaxoi I,
30 amoit npaxoit naweaemes pacemosnue om mouku A 9o ocnosanus
nepnenduryaapa, onyuennozo us mouu A na npaxym I
ot onpegeanTs 970 pacerommie, Heobxoxo: 1) Hammcars
YpaBNeHIe MIOCKOCTH G, NPOXOXAINEH Yepea ToUKY A NepUEHAUKY-
Zmpio mpaofi [; 2) onpeaeanTs TouKY mepeceuenus B npamodi [ ¢
nocKocThIO 03 3) HaiiTit pacerosme ot Town A 10 Touin B. BTo —
sexonoe pacerose.
Tpusiep 1. Jlausi KoOPAMHATH Bepums Tpeyroabuoil mupaMLl
ABCD: A(1; ~2; 5), B (-3; 05 0), C(0; 05 1) 1 D(-2; 1; 4). Onpezemme
paccrommite ot cepeirni pedpa AB 0 mpaoii CD.

A Cuauana maiizem xooppmmarsi Touxn P, msamomeiics cepe-

i B
=8 1, ¥,

nunoii pedpa AB u sextopa CD

sepes Touy P mepnemmcyaspuoil sextopy CD: -3(x + 1) +
+y+ 1)+ 3z - 2,5) = 0= 3x - y - 3295

Baren manmmen napanerpuecroe
ypaienne npsmoii CD: x = 3ty ~ £,
2= 3t + 1 Gynen pemars cuctesy
ypasmemmit:

x =3,
v=t, SEahLiL
WA 330t
52 -y-32+9,5-0
65
83t +1) + 9,5-0= ¢ = S0 Prc.
190 htps://www.geogebra.org/
classio/bjwnsash
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4.3. Oauoli M3 XaPAKTEPHCTHK XOTOMLTBHNKA ABATETCH €10 BHY-
rpeninii 06uex. BLIHCIITE OFLEME XOONLILNIKA i TEICBNIOPA B
samex gome.

4.4, Haitgue o6 ex, mooGpaembix na puc. 4.12, 4.13.

4.5. Haiigure ofmes cocTasioro Texa,  mIKHeli waCTH KOTOPOTO
pacronozken npsMofl MapaseemUNe passepoy 8 x 8 x 2, a B Repx-
neil wacTi - npaswiBHAs weTHpexyronsmas mepanuza (puc. 4.14).

B T2

Puc. 4.12 Puc. 4.13

4.6 Haiigure 0fen npsMoyroTbHOro napaiieenuesa ¢ Auieit-
o vepan a, b i ¢, ecau: 1) a=2 1, b=4 3, =7 3 2) a=5 o, b=12 cx,
=11 cx; 3) a=3 ;u, b=5 e, c=6 A,

4.7, Jluaronans xyGa pasua 12 ox. Haiizure obven xy6a.

4.8. Taomaas noamofi nosepsuocrs xySa pasna 96 cur’. Haiizure
oment xya.

4.9, Ecan ysenuuirs pe6po xy6a ima 1 ca, 1o ero oen ypeausmTes
na 91 car'. ey paso pe6po Kysa?

4.10. Cropoms ocnosams napaieemMIeRa, BHCOTA KOTOPOTO
pasua h, pasist a 1 b, a ocrpuii yrox ey munu ~ ¢. Haiizure 063

i nepaxnesemacians; sos
1) A=T cu, a4 ox, 6-8 o, 9307 2) h=vE xi, a=5 1, b=10 5,
=45’ 3) K10 s, a=7 e, b =743 s, 9=60'.

4.1, Tlpeauayimyio 5azauy pemiTe A1s TPEYToTLHOf IPUAMEL, Te
= mucoTa mpuIMM, @ 1 b - CTOPOMM ocnoBamA (TpeyroTLMIKa),
© - yron memay mm.

4.12. Buicora rpeyroauofi mpuaws: pasita i, a cTOPOIH oCHOBaI —
a, b u c. Haiigure obven npusuu, ecns: 1) a=15 e, b=14 o, c=13 e,
h=12 ex; 2) a=17 aou, b=65 an, c~80 e, h=100 o0,

4.13. Haitaure o6men xyGa, muaronans xoroporo passa d: 1) d =
=5y3 a3 2) d =243 w3 3) d=12 cu.
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TipuMeHeHHE ypaBHeHMA IPANILIX # NOCKOCTO B APOCTPAHCTBE

5 6
100" " 100"
Teneps nafizen PT:

190

N P XTI AT
25+ 8100+ 225 8150 _ [77 _
1907 190-190 V38

2.

255" (90) |
o0 " 1e0 |

Pacerosmue ot Towsi 10 maoCKOCTI

Reosa B IGYws

Tonymaite, 1T0 B HOMMMACTE TOA PACCTOAMIMEN OT TORIKH A0 MTO-
cxocrn. Jlnn oTneTa ma BOMpOC DCHOMMNTe NOMSTHE OCHOBAI Tep-
neHAMIYARpA, OMYIMENTOTO KY TONKH WA MIOCKOCTS 1 chopMyTHPYiiTE
ompEACACHIE PaCCTOAMS OT TONKI A0 IIOCKOCTH, COCTADDTE AATOPHTI
naxomAemns oToro paccrosmms.

Hrax, pacemosnuex om mowsu A, pacnooxennoi ene niocro
emu a, do smoix navexocmu nasweaemes pacemosnue om mowwu A do
ocnosanus nepnendury spa, onyusennozo us mowku A na naocxocmy o.

trobu onpexeanTs 910 paccrosmie, neodxommo: 1) namcars
yparemue npsofi L, mpoxopmmeit epea Touxy A mepmemIYIAP-
1o naockocT o 2) onpenemTy Towcy mepecewem B npsoii L ¢
mocxocTbio ; 3) maiir pacerosmie ot Town A 0 Touxn B. 910 —
mexomoe paccrosmme.

Temeps B obment cayuae BumeAeM (opMYTY ATA HAXOAACHIS pac-
crosms: o7 Towkm A0 mrOCKOCTH.

~ Tlyers maocxocrs o aagana oS

N ypamemuex ax + by + cz + d = 0 u Tou-

xa A(x,i 9, 2) pacronoxena s oroii

G naocxocrn. Toraa vexrop A(a: bic) sm-

Aseres manpanamom BexTOpON TPSL-

oil, mpoxomsmeii epea Toury A mep-

nengmyaApIO MOCKOCTH of (pHC. 2.19).

Tosrony mapanerpusecroe  ypanmene

npsaiofi £ sammcnmacTes Tax: x - x,+ at,

Pac. .19 ¥ =yt bty z = z,+ ct. Urobu ompe-

Cestn na SDmmmocTpao; | ST XoOPMATI Towar B, smao-

ttpas o Bocgebrs oxg . melica TouKofi mepeceuemia maoCKoCTH

Hiisiadi @ o npasoit [, myxmo e cctesy
ypasmenmii

[
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4.14. Hajizwre obew mupasnst, puicora K070poit pasua 4, a ero
ocroamuex apazerca KBazpAT co croponoii, pasmofi a: 1) k=12 cx,
a=5 c; 2) h=15 %, a=T .

4.15. Cropomss ocmosamns nupasims, BeicoTa KoTOpOii pasma h,
pavist a 1 b, & ocTpui yron menay muss — ¢. Hafime ofvex mupa-
s, eca:

1) h=T e, a=4 ex, b=8 cx, 0=30's 2) h=v2 1, a=5 s1, b=10 n0,
=45 3) h=10 nu, a=T s, b =TyB nant, 9=60'.

4.16. Buicora Tpeyronsuofi npusss pasua A, & cTopomH ocuoBa-
s - a, b u c. Hafigure oven mupamuas, ecnu 1) a~15 e, b-14 cx,
=13 e, h=12 ox; 2) a=17 a,b=65 s, c=80 ase, h=100 .

4.17. Ocuosammsmun yeeennofi mupaNuAN ABATIOTCS KDAAATSL,
Cropoms xoTopux pasii @ u a,, a ce sucora pasma h. Haiiure
ce obuen, ccmn: 1) a=2 x, 4,5 %, h=6 n; 2) a=15 ca, a,-20 cx,
=10 cx.

4.18. Haitzure ofses npamwisuofi: 1) weTsipexyronsioit; 2) Tpe-
yroTunofi nupaNIAL, Kazsi0e PeGPO KOTOPOI: PaBI0 a.

4.19. Boxonoe pepo mpaBALEOTi eTMpEXyTOTLON MUPAMIAL,
pasioe b, oGpasyer ¢ ec mcoroii yrox ¢. Haiizrre ec obuen, ecuns
1) b6 x, =30 2) b-12 e, -60% 8) b -3 200, 45

4.20. Tlnomaps Amaromansuoro cesems xkyoa pasma 92 o’
Hadigurre obves xyBa.

4:21. Haiizure 05mex Tepadzpa, peGpo KOTOpOro pasio a.

4.22. Kawzas Goxosasn rpams mapaniescmumoxa ecrs KBagpar co

cTopomOii, paBiofi 6 M, a 0CTPLIE YTOX PONGA, ABITIOMEroC £T0 0CIO-
sanuex, paven 60", Hailure o6vex napanieneninesa.

4.23. Haitgure o6men oxrasipa, pe6po £070poro pasio 10 cx.

4.24. Cropomu ocosamis HpMOfi TPeyrOABHOH TpPHSMEL paBLL
10 e, 17 car u 21 o, a saicora npusast pasia 20 ox. Hokaxcure, wro
obment npuswit paser 1680 cx'.

4.25. Tlromazs Auaronansuoro ceverns ky6a pasia 252 ox’. Jlo-
KaiTe, 4TO o6vent KyGa paven 125 ox’.

4.26. Boo peSpa npawoit Tpeyronuoh npusut panis 203 . Hail
Ao oo oBnen.
427 Buscora mpammaoli rpeyromoil mupastnst paswa 673 ,

a cropona ocuosams ~ 4. Haitpure oses mupaniz.
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Pasnen 2

x=x,at, Y=y, +bt 2=
ax+by+ezrd=0
= a(x,+ at) + by, + b) + e(z,+ et) + d = 0 = ax, + by, + ez, + d +

ax, +by, +ez, +d

H(a2+ b+ ¢ . Baejen ofoanatenne

ax, +by,
. Torza xooppumarss Touku B ompexeasores

max: x = x,+ aP,y = y,+ bP, 2 = z,+ P, 1.0. B(x, + aP; y, + bP;

2, + cP). Orciona
AB= [z, +aP

= AB = J(aP) +GPY +(P) = |PNa*+b +¢ =
e e d

T

W)+ W +bP =y, + (2, + cP =2,

ax, + by, +cz, +d|
PR

= AB-

Hrax, ccm pacerommme o o A 7o mrOGKoCTH o oGosEATTE
[y A ————
Jax, + by, +cz, +d]
v e
Tpuseep 2. amss xoopmmars: mepuri Tpeyronuioii mupaNIIL
ABCD: A(1; 3; 0), B (4; ~1; 2), C(3; 0; 1) m D(4; 3; 5). Onpegenum s~
COTY MUPAMMAb, ONYIMERHYIo 13 sepunin D.

)

A Cnasana mammmes ypasmemme mroexoctn ABC. [lus ororo
B ——————
n AC . T.x. AB(3;-42) u AC:~31), 1o no dopuyne (1) (1.2.1.2)
swces: 7 (-4+6; 4-3; -9+8) ~7(2 15 ~1). Drox mexrop mAneTn
nextopoy Hopwan maockocri ABC. Torsa ypasenie 7ol mocko-
cri samucsmaeTen Tax: 2(x — 1) + (y - 3) = (2 - 0) = 0 = 2x + y -
25~ 0. Eean DH - puicota mupasmast, 70 o oparyne (1) nonysim:

pHw 24181579 W 6

Eerar V6 6
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4.28. Pasweps: yrnosoro mxaga, u3o6pa-
sxennoro ua puc. 4.15, yxasaust » wme-
7pax. Haiigure omyio niomazs watepwa-
7108, HAPACKOAORAHNLIX H €TO UATOTORTCHIE,
11 oben oToro mxada.

B

4.29. Tinomazs ocnosamus mpavnasuoii
Tpeyroanmoii npuanst panma 12y3 . Haiigure
ofen mpuaw, ccan ce BhcoTa B ABa pasa
Gomsme cropomss ocuosamms.

4.30. O6men kyBa 1642 c’. JlokasuTe, 4T0 PANIYC OKPYIKHOCTH,
ommcanmoi oxozo rpamn xy6a, pasen 2 ca.

4.31. O6mem npaswsuoil Tpeyronsoii npusmu pasen 27y3 cxt.
Pagiyc OKpYAHOCTH, OIMCANNOR OKOIO ee OCHOBAMMS pasen 2 cM.
Hajizure suicory mpusist.

432, Oxua w3 cropor TpeyroT, TETOmErOC oCRORAMIEN
xpaniofl S amichs, pasma’ 3., o Aoe ApyTae cropous = 8 . Bosiamos
pepo mpmsans panmo 4 . Peopo s, muemee pasmie o0texss ©
S R ——.

4.33. OcOBANIEN TPHAMEL ABTCTCH NPABITLHAI TPEYTOTLHILL.
Pauyc oKpY3HOCTI, OMUCARHO OKOO STOTO TPEYFOTLHIKA, pazei 6,
a Goxombie rpamI MpHAMM ARIMOTCS KBaApaTaMH. UeMy pasen oSmen
npusm?

4.34. Boxosoe pe6po HpaBmILHOf TPeyrOTLHOf MPHIMB PABHO B~
core ocnonamns. ILTOMmaxs CCUCHIS IPUIMEL, NPOXOATIETO depea Bo-
KOBOE PEGPO. I HMEIOIIETO ¢ MM ODIIYIO BEPIIIIY BHCOTH OCHOBANI,
pabia 75 cx’. Haiigure ofses npuousi.

4.35. Bo cxomuKo pas ymemwwuTCR O0meM K04, €CTH €ro peopo
yBemwwuTs B 2 pasa?

4.36. Ofua rpam. MAKIONHOI TPEYTOALIOI NPHIMLI COTH PONG ©
AUATONAXAMIN, PABNBINI 3 CM 1 4 C3M, I OUA NCPUEHAMKYIAPHA LI0CKO-
i ocuopamust. Uewy paser ofbem HPHSNB, €CTH €€ OCHOBAINE €CTD
pasmocTopouRI TpEYromLHIK?
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TIpWMEHEHIE yPABHGHNAA NPAMLIX 1 NOCKOGTO B NPOCTRAHCTEE
|, 1 !0 nut nommmacte nox paceroaumex o TouKi 0 UpANOI? Samun-
e 1 OBLACKITE AATOPITA HAXOXACHIA 1K PACCTOAMIL.

2. Uro b HOMIMICTO HOX PACCTORHHON OT TONKH A MAOCKOCTU? Ba-
e 1 OLACIITE (GOPMYAY HAXOAACHIS ITOTO PaceToMs. Bl
Dectit oty Gopuyay.

Vnpamneunn
A

2.46. Haitaure pacerosme ot rowen A(1; 2; 3) go muockoeru: 1)
Br-y-08:-3-0; 2)2x+y+8:-7-0,8)2x-y+32+9-0
4)8x -4y +8-0.

2.47. Haitgure paccrosme ot rouii: 1) A(2; 05 -3); 2) B(O; 3; 1);
3)C(-15 15 3); 4) D(-2; 1; 4) g0 maockocts 2x + y + 32 ~ T = 0.
2.48. Haiigure paccrosmme or towi A(L; 2; 3) go mpamoi:

x+2_y-1_z

x+1_y-3
= 3 T2

F—
H)x=6+ty=5+262-2+3t

2.49. Hajtaure paccrosuie o touxu: 1) A(2; 0 -8); 2) B(0; 3; 1);
3) CC-1; 13 8); 4)  D(-2; 1; 4) o mpawofi x = 6 + £,y = 5 + 2t
2=2+3t

-2 x-1_y+l

1)

2)

B

2.50. Jloxasure, uro npmsie

{X7Zy+217520,

‘HapazTeLB 1 HAilAITE PACCTORHE MEAAY HIMIL.
x+62-6=0

+1_z
T mep

2.51. Tpw xasux snavemuax m npsas

m 3
texsma maockoern 8x + 4y + 22 - 5 = 07 Haitmure pacerosmie Mesay

[Pefom DEERS (252, 2.53)

2.52. Kax 30:Ki0 HAiiTH PACCTOSMIE MEAGAY NAPALICTLHLINI NDA-
Mimu? B nape ofcyAuTe § HAINNINTe AATOPUTM HAXOACHIS 9TOT0
paccrosnis, peayantaTst ofcyxure miecte ¢ waaccon. Hafizure pac-
CTOMMME MY CACAYIOHMI TAPALIBHEMI HPAMAD

Il yr2 25

Wr=6+2,y=5+32-2-2
7 3

-2 y+2

2)

8
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Pasnen 4
4.37. PeSpa anyx xyGos ommocsTes Kax 2 ¢ 5. Kakoso otnoutenie
1x obmeon?

4.38. Jluaronans npaMoyrokHoro mapaierenineas, pasmas d,
coeranser ¢ miockoeThI0 ocRoBams yron ¢. HafiAute ofhex napatie:
JlemTesa, €caM MOHbIIAN CTOPOHA OCHOBAMILE PABNA .

4.39. OGwex mpsnofi HPHIML, OCHOBAMIEM KOTOPOIi FBARETCH K5a-
Apar miomagsio S, pasen V. Haiigure miomas ee Goxosoi nonepx-

4.40. Ocuosamues: naionnoit npisw ApaseTes KBAAPAT. ORHO M3
e GoioBLX peGep, O0pasyiOUIX PABHLE YEAL CO CTOPONAMI OCHOBA-
HILS, HAKIOEHO K oCHOBANIIO HOA yriom ¢. Hailmire obven npusit,
et cTopona ee ocmonama pasua a, a Goonoe pe6po — b.

4.41. Cropomss ocuopamus Tpeyrobrofi npuIM pasub 5 o, 6 cx
19 cax. Bokosoe peGpo, pasioe 10 car, 06pasyer ¢ IIOCKOCTEIO 0CHOBa-
nus yron, pasmuii 45°. Hafiaue ofnew npiavst.

4.42 Boxomoe pe6po HaKiOMHOf TpeyroT:NO NpHAMH pamio
15 e, a paccrosmme Memay ee Goxossiuu peGpasit — 26 cu, 25 cu 1
17 o, Haitgue ofmes mpusas.

4.43. Pauyc OKpyAHOCTH, OWMCANHOI 0KO10 OCHOBANIS NPABILIE-
Hoii TpeyroabHOii s, pasen R i Bee GOKOBMe TP IPHAMEL K-
asiores kpagparavu. Haiizure 0fses mpuousi.

444, Cropoms ocoBanis HPABHILHOI MECTHYFOMLHON HPUIMEL
pabitit a, a wiomazs GO0 AHAroHATbHOT cewenits — S. Haiigute
obment npusisL.

4.45. B xaKoM oTHOMIeHHE ACTHTCS 05N NHPAMIM CedeHie,
HPOXOASIIIN Hepes cepeY ee BHCOTH HAPALIEHO OCHOBANIIO?

4.46. B npavauoii werupexyronsoit mupaxme: 1) picora pa-
ua h, @ AByrpanmsE yroR Hp ocHOBMMAI paven 0; 2) CTopOa oCHOBA-
wus pasua a, @ naocxwit yron npn vepumme paven ¢. Hajizure ofbes
r—

447 Ocuosamuess BuCOTH TPeyroABHOH MMpAMIAN sBATETCS
HEHTP OKPYKHOCTH, OUHCANNO/ OKOTO €€ OCHOBANIL, & OCHOBAMMCM
EPAMHAN ABIACTCH MPAMOYFOLHLI TPEYFOTLHIK ¢ KaTeTaMIr 8 co,
6 cu. Haiiure oGmen mupastizs, ecii ee Gokossie pepa pasist 13 cx
(puc. 4.16).
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2.53. Kax M0ski0 HaiiTh PACCTOAIIG NEAKAY HAPALICTLREIMIL [10-
cxoctanu? B nape o6CyauTe i HAIIINTE AATOPUTM HAXONEHILE JTOFO
‘paccrosms, pesyanrarst ofcyAuTe Buecte ¢ kiaccom. Haiizure paccro-
STHIE MEAAY CAAVIOUMMI NAPALIELHbMII IIOCKOCTMIE:
D2r-y+82-5-0 u2x-y+32+7=0;
Zxty-82+4-0 m2xr+2y-62-9-0.

254, llapaniensisie IIOCKOCTH d, M 0, 9AAANM YPARNOHMAMI
ax + by +cz+d,=0muax+by+ecz+d~ 0 coornercraeno. Jo-
KaeM, WTO PACCTOSNIE MEXY AQHHBIME ILIOCKOCTAM OUpeAeseTcs:
popmyoii

A Tiyers M,(x,; ;i 2) € a,. Torza neobxommmoe mant paceros-
e d maxomTes Tax:

Jax, +by, + ez, +d|
va' +b* + E
Tux. ax, + by, +cz, +d, = 0= ax, +by, + ¢z, = -d, , oumeces
Gopeyay

d

2.55. Jlauss xoopaunarss vepun mupawian ABCD: A(2; 0; -3),
B(0; 3; 1), C(-1; 15.3), D(-2; 1; 4). Hailure suicorss, onymenmie i3
I pep—

2.56. Tlyers osn A(2; 0; ~3), B(0; 3; 1), O(-1; 1; 3) amamores
Bepmnman muxnero ocnosams, a Touka A,(5; 2; 4) — nepummma nepx-
nero ocnonamns maparrenemnmena ABCDA,B,C,D,. Haiimure: 1) xo-
opAMmATI ZpyTWX BepmII maparTeTemMmEAa; 2) yPABECHIS mACCKo-
crefi, mpoxoAmIX ttepea ero ocHosams; 3) BHCOTY MapaTTenETMIEAA
(paccrosmme Mexay ero ocropamIIIN).

2.57%. Tlpsste L, [, - cxpemumaiomyuecs. Uro Hy:io nommMaTh
nox paccrosmuen nexay orii npsebiu? MOXHO i HpHEEMATE
B KaueCTBE 9TOrO PaCCTONHAS KpATHAIIee H3 PACCTOIILI MEAY TOU-
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1.52. Tlo yenosmo mpeasaymei
sagaun @ w b - cropoms ocmosams
npsiMoil TpeyronmuO mpHOMBL, © —
yron mexcay mmi, a ¢ - Gokonoe pe-
6po mpuamst. Haiigure miomam ee
Goxomofi m moamoii momepxocTel
(puc. 1.30).

1.53. Thromams ocuosamus mpa-
BuLEOI ueTHpexyroTbHOli  HpHIMHL
pasia 169 cx’, a sucora - 10 cx.
Haiigure niomazn Goxonoit 1 nomuoit
nomepxsocTefi mpHAMEL

Puc. 1.30

1.54. Pebpo ocioanius npaRKILHofl TPeyTOALHON TPHIMA PABHO @,
a ee sucora — h. HaiiguTe [Wiomazs nOMNOM NOBEPXHOCTH MPHOMB,

ecau: 1) a=5 w, h=8 x; 2) a = 2B em, h=4 cm.

1.55. Haitaure anyrpamusii yroa npu Goxomux pefpax mpamiin-

Hofi HeCTIYTOABHO HpHIML

1.56. Moxcer A K0AMNCTSO BepIInH HpHIMB OsiTs pasbi: 1) 205
2) 32; 3) 1057 Ecam mosker, 1o onpefeiTe KonHeCTSO peGep 1 rpaneii

oroii mpuat. OocuyiiTe oTaer.

1.57. Bupaanre xuaronans d xyba wepea ero pe6po a.

Jupskihieckanpacoral

1.58. Binwoit x15 gereii nocTpoit-
A ROXAHYIO TOPIY, MOAEE KOTOPOF:
ngobpamena ma puc. 1.31. Ompee-
aute maomazs, KoTopyl mymiO
o —

ipakriicciantpacoral

159, pumy gowa pemwnn
nocTpouTs 8 BuAE Mozemt, HAO6PA-
sxeniofi na puc. 1.32. Buicora cxata
Kpanm paia 2,5 M, ATHHA A0MA ~
10 %, a mupiia ~ 8 x. Cxouio mic-
on mudepa morpeSyercs, urobs
HOMHOCTRIO MOKPHITE ABYCKATHYIO
KPBILY, €CTH IIOIAAY OAHOTO Ak~
cra miepa pasma 2 7

B

.

Puc. 1.81

1.60. Bupasure amaronazs d xyGa wepes Auarouas ero rpami d,.

25 ==
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1.61. Boxosoe peGpo HPANOYIOILHOTO NApATIETCNNIEa PABHO
5 cu, nromazs ocnosanus — 360 o, a uaronam, ocnosaums — 41 cx.
Hajigure miomazs Goxosoil nOBEPXHOCTH HApaLIeTENMIEAa.

1.62. Haiizure 3y #auboALIIEro CTEpIHS, KOTOPAL MOAHO T0-
MECTHTS BEYTPL IPAMOYTOILHOTO NAPANIECNMIEAA, HIOGPANEHHORD
na puc. 1.33.

Puc. 1.33

1.63. Ocronanstex npsstoit npuaMst cayscit poxs. Jluarona i npia-
bt pasii 8 o w5 o, a suicora - 2 om. Haiigure cropony povta.

1.64. Cropomss 0CHOBARI IPAMOYTOTLHOTO HAPAIIETCHIIERA OT-
nocsTes Kak T:24, BHCOTA HApAiTeleNIIea PABHA 5 CM, a IIOWAAL
Goxosoii movepxocti — 620 cn’. Haiigute cTopoms: ocrovamus.

1.65. Tpi usMepeiits PAMOYTOILIHOTO HAPALIEENHNEAd OTHOCST-
s xax 3:T:8, a nomaas Goxonofi nosepxxocTH pana 640 cx’. Haiiuir-
e pebpa mapartexenunesa.

1.66. Jluaronam mpaNoro napaiieemesa pasis 5 3 i 8 M, pii-
COTA - 2 M, & VRO MY AMATOHATINI OCHOBANIS NAPATIETOMHIIERa —
60°. Haiiqire n10mans H0AHOM HOREPXHOCTII NAPALICICTHTCAR.

2
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Pasgen 1
1.67. Kaxcgoe peSpo mpasiibuofi Tpeyrobuoii npusMi pasuo a.
‘Haiigute 110MaxD OO/ TOBEPXHOCTH NPUIMLL.

& Jlano: ABCA,B,C, - npababian Tpeyronbuas npuowa, b ocio-
Basi KoTOpO TCAHT paABNOCTOpOMHINiE TpEyTobi: ABC. Bee pespa
ot paniist a.

Haiirit

Pemmesne: ABC = AB = AC = BC = a =

P_,~AB+AC+BC=3a, h A4, ~a,

IR

1.68. Kawaas rpams HAKIOHHOH HPHOMM SBIETCS pOMGOM C
ocTpunM yrioM © 1 cTopoRofi a. HafiAuTe BLcoTy NPUIML.

1.69. Ky6 auaronasmsiu cenenuen gemwrcs ma gse wacrit. Hso-
Gpaaure passeprity mOAYeHNOH wACTI KyGa, eI ero Pe6po pano 4 cu.

1.70. Bee Gokomse rpamn MpammILHofl TpeyroTsuOi MpHGMI —
KBAADATH, a PAMYC OKPY/KHOCTH, BINCANNON B OCHOBANNE, paBen I.
HafiAuTe 010MaxE NOTHOM TORCPXHOCTH TPHANEL

1.71. Ocionanmey npsstofi npiaNs! ARAseTcs pasuoBOKas TpaLE:
nust. Boxossie cTopomst Tpamens pasist 13 e, a ocnosanis — 11 cx
w21 cw. Thiomags AaronanLuoro cewems npuossi pasua 180 o',
‘Hailgute 110IaAD 0RO HOBEPXHOCTI NPUIMLL.

& Dlano: ABCDAB.C,D, - upswas npuawa, ABCD - pan-
noBeapennas Tpaneuns (pue. 1.34). AD = 21 e, BC = 11 ox,
AB =13 o, S50, = 180 ot

Hairu S

Pemenue. AABH = BH =12 cu, ABHD = BD = VBH" + HD* =
 VITT7256 =20 o, Sy00,5, - BD - BB, =20 cu - BB, - 180 '
~ BB, -9 on.

,,,72-5,00,+ (AB+BC+CD +AD)- BB,

+11+413+21) - 9 = 906 o, W

1‘;21 12+(13+

27






OEBPS/image/101.jpg
MHOFOT PAHHIAKI

1.72. Croposs: 0CHOBAHMS IPRMOYFONLHOTO HApAIIETENINEna oT-
nocaTes Kax 3:4, a NIOWAAL  AMATONATLHOXO covemus pasua 15 cx’.
Hajigure miomazs Goxosoil nOBEPXHOCTH MApaLIeTeNMIEAa.

1.78. Paccrosmis Memay GOKOBHMH peSpaM HAKIOMHOH Tpe-
‘yromumoit npusmut pasus: 17 cx, 10 exe 1 21 ex. Haitgure paccrosmue
01 GomLmoli TPAI A0 MPOTIHONOTOKIOTO PeGpa.

1.74%. Haitgute Towicy, PaBHOYAGIEHNYIO OT BCeX BepIIE NPMOi
PUIML, OCHOBANHEM KOTOPO SBASETCS NPAMOYTOTMHAIE TPEYTOTE-

1.75. Ecan AHarona;ms npaMOyrobEOro NApATIeNenHIena ¢ peopa-
san, melomn ¢ wefi 0Guyio sepmiy, o0pasyer yram d, i 7, 1o
BumOIHseTCH PABeRCTSO

costa + cos® + cosy =
Toxaure.
1.76. Eexu quaromais mpaNMOYIOTLRONO MAPATIEICNHIEAa ¢ TPa-

BB, WMEIOUIM ¢ il OOMYIO BepuIIIY, 00pasyeT yruN ., it ¥, To
BumOIHseTCS PABERCTEO

sin'a + sin’p + sin'y
Toxanure.
Vnpamuemne aan noszopems
1.77. 1) B tpeyromsmmse ABC ctopoms AB m BC pavm 6. Ha
cropone AB Kax ma AWAMETpe TPOBEACHA OKPYIKHOCTS, KOTOpAsT Mepe-
cexaer cropony BC » ouxe D, npmuen BD:DC-2:1. Haitmure anmmy
cropoms AC.

2) Ha xarere BC npamoyromsuoro tpeyronbuuica ABC wax 1a -

28
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Pasgen 1
MeTpe nponeena oKpy:iHocTs. OHa MepeceKaeT FHTOTENYaY B Touke D
max, wro AD:DB=1:3. Bucora, onymenman u3 sepmm C na rimore-
nysy, passa 3. Haibgure amany xatera BC.

1.3. TIupasuuaa u yeeueHuas uMPAMIMAA, HX DIEMEHTH!

Haysun nynsr, sut Gyaere:

« smamo onpedeenue nupaxudn u ee sxexenmu, Gudn nupanud,
caoxeme usobpasam ux;

. naxodums npoeryum epuunb nupaxudei na naockocms ocoaa-
s u npuenamy smo npu pewenuu sadav;

« pewams sadauu na naxoxdenue anemenmoa nupaxuds;

« snamb onpedeaenue yceuennoit nupaxude, usofpaxame na nio-

« Gbtaodums popauy.ast naowadeis Goroaoit u noAKok nosepxHocm e
nupaxudns (ycesennos nupaxude) u npuensmy ux npu peute-
nuu sadau;

* usofpaxams passepmry nupasud.

1.3.1. Mupamuza u ee saesenrss. Mpaswrsuan mupasuza

Pacesopun  n-yromins AA,...A, u touxy S, pactoiomeunyio
sie mrocKoeTH o¥ORO n-yromsmka. Belm coeaumuT TowKY S ¢ Bop-
mumaNn ganzOro n-yrommka, 7o morywm Tpeyrombmu SAA,
SAA,,...,SA A, acts npocrpan s
crsa, orpamiucnnas ori pe-
yromsmumam m MuoroyromLAIL-
xow A, A, maswmacten nu-
Ppaxudoi. Toxa S masmsactes
sepuunod mupasuas, wmoro-
yromvmms A4,
sanuem, Tpeyromsn SAA,
SAA, ... SAA, - Goxossimu A
paninu, a ompesn SA,SA, 4,
.. SA, - Goxoasxu pebpani
o10ii mupastwz, 1 eo samicBa- X 7t
o T SAA... A, (puc. 1.35). Puc. 135
B samcuocrin o1 xomi-

“lecTBa BEPINE OCHOBANNS NEPAMIAY WHOTAA HASHBAIOT N-YZ0mb-
noil nupanudot. Hanpmyep, ua puc. 1.36 naoSpaiens Tpeyroin-
nmam, deTwpexyronuman u matmyromsman mupawuus. Ilepnemmn-
K, OUYIEHNbIi 3 BEPUINNLL NHPAMIL Ha II0CKOCTS OCHOBAMI,
HaskBaeTeR @btcomoil HTOM MEpANIALL.
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& Hamo: nupasuza DABC, ZACB =~

~90°, AC = 6 cm, BC ~ 8 cx1. AD = BD =

= CD = 13 cx, DK - nsicora mupamuzsi.
Haiiru V.

Pemmenme: AB = 10 cx, AK = 5 cx,

AADK : DK~ JAD* - AK* = 1§ -5 =

=12 cm.

- 96 o', m

4.48. Ocuosamses mpusws: spser-
ca mpasmani Tpeyrombmk. Ocrosa-
mmew puicoTs mpuINM, mpoBCRCHIOR 13
Bepumis nepxero ocHopamns, aniReT-
en newrp munero ocnoams, Boxone
peSpa mpuaws oSpasyIoT © mOCKoCTLIO
ocuovamus yros, pasmit 45°. Haiigure
oftew mpmai, ccnn ce mcoTa pasia
4 e (puc. 4.17).

4.49. Ocuosamues mupaszs srs-

Puc. 4.17

ercs pos co croponoii a n ocTpu yraoM,
papmsn 30°. Boxopsie rpami, NPOXOATIE Heped BepIIY 0CTPOrO
¥TIA, MepCHAMICY ARPHSL AOCKOCTH OCHOBANIS, & ABE APYTHC FPANI o
wiocKoeTHIO ocoBamuAn oGpasyioT yrox, pasmurii 60'. Haitzure obves
nmpaszs.

4.50. Cropons: ocmomammii IpaBIALHOf TpeyrommRofi yoeuenHoit
nupasas pasis: 1 o 1 2 e, a GOKOBHE PeOpa HAKIOHEHE K IIOCKO-
i ocosanus nox yraow 45°. Haiigute ee obvex.

K3 MR pudan
4.51. Gepepis penmuan mpozosTs Kanan Azmuoit 1 ks (puc.
4.18). Drcxanarop 3 wac PABOTH! CIOCOGEH MCPEKOTATS TYRT 05%-

enon 10 a". Ba cxOTbKO Ameii JKCKABATOp BHIPOCT KaHAT, eCAH OH
paGoraer exenuesno mo 10 u?

4.52. Vron Meway AMATOHATNO NPABMILHON HeTMpeXyromumoil
npusMs 1 ee Goxosoii rpambio paser 30°, a CTOPOHA OCHOBANHS pasHa
a. Haitgure obwen npismst.

4.53. Ocuomamuen nmpmMoil MPHAMM SRASETCS NPAMOYTONLHMIL
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TIpWMEHEHIE yPABHGHAA NPAMLIX 1 RNOCKOGTO B NPOCTPAHCTEE
K orwx npssx? Bexu 2a, 70 Kax ero naiitu? Cocrasbre aaropura
HAXOAIRIS ITOFO PACCTOSIIL 1 OBCYAMTE €ro BuecTe ¢ KaaccoM. o-

xe2y-0, {X:Z,

s, vz e | T —

2y+2=0 v=2

naiiguTe paccrosimie My ML

Yupawmuemus s mosropemust

2.58. Jlanut nepunust rpeyrosvma ABC: A(2;0), B(0: 3), C(-1;1).
Haiiziure Kocimycut yrion TpeyromLmIKa.

2.59. Cropoua powGa ¢ AUATOHAIAMH OGPAIYET YIH, KOTOPHE 07-
nocstes wax 4:5. Haiizure yrt poxoa.

2.60. Jlan pasnoSeapemuti TpeyronsuI, YFON IpH pepmmIe Ko-
oporo panen 120°. JuAMETp OKpYAHOCTH, ONHCANHOf OKOO AAHHOFO
wpeyrompmmica paven 18 cu. Haiizure Goxopue cropomst Tpeyrorsmica.

2.4. Haxomaenne yraa » upoctpauerse

Haywun nykr, sut evoaere:
o Haxodumb yeae mewdy npaseNU (¢ ROMOUBIO Ux YpasHenuil)
u npusensms coomaememayiousyio Gopyay npu pewsenuy sadax;
© mpuMensmb YC106US RAPEAACALHOCTIL U REPREHOUKYATPHOCTIL &
oopdunamax npu pewenuu sadau;
© naxodums yeas mexdy npaoii u naockocmbio;
© naxodums yeas sewdy dayms naockocmai.

2.4.1. Vroa weaay npami

Tlyers mas aams xanommsteciue ypasuems mpavuix 1, 1 L

it e -,

Peon B Gy
Ofieyaue mompoe o maxowiemms yraa Meway npsusem I, u L.

Kax moxcio npivennts sextopst P,(m; mi k) u py(my nyky) ans
onpegeents Aantoro yria? Kak Npasitio, eca saparee He 0rosopero,
70 B KAuECTHC YRAQ MeHCY NPAMBIMH HPHEEMACTC OCTPIL yrox m3
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Pasnen 4

Pue. 4.18

pasmoBeapennuil TpeyrommmuK ¢ Kateto, pammmn 3 cu. Iloman
CeuERI, NPOXOASIIEro UePed KATET HHIKHENO OCHOBGHHS i TIPOTHEO-
HOMOAHYIO BepIIIRY BepXHETo ocmopamms, pamma 7,5 cu?. Haiuire
obment npussL.

454, OGven npaswrbuoil mecTuyroTbofi MpHSMH pasen 6 cx’.
TL10mazs ceuenits, MPOXOANIIEro Yepes HANGOTLIIYIO AHAROHATE, PAS-

a4 car, Haliaume Ay CTopoNs: oCHORANI 1 GOKOROTO peGp.
15
455, Bar uneer gopuy npavoro 18
mapannenemumens, ocHomameN xor0-
Poro caywar xnazpar co cropomoii, J

Donsol 15, & Soaage pepo pamo 42,
Koraa Gax. momums som. peopa
B Hem muena Takyno (opMy, KaK mo-
Kasano s prc. 4.19. Haiigure o6ness o
no x Gaxe.

Puc. 119

c

4.56%. Ocuosanuen npaMoil npusMI sBAseTCS pavrOSeApeb
TpeyrommmIK ¢ yriow mpu sepurme, pasmiiy o. Jluaronaxs rpami,
PACHOAOKeNOf HANPOTIS AAMKOTO yria, pasia | i 00PASYET ¢ LIOCKo-
b0 ocoBamus yros, passii . TloxaxciTe, 410 0Gben oM pasert

1o @
51 sin2p cospetg 5.

4.57. Tla0mas Tpex BSANNIO HepeAKYARPHLX Tpaeil HpINO-
yroavuoro naparzeremnneaa pasmst S,, S, 1 S,. Jlokwrue, w0 ero

S,

ofsen ssuncarercs no Gopyse V - |

4.58. O6wex yeeuemuoit mupavAst pasen V, a wiomazu ee ocosa-
wuit - S, u S, Haiizure 0Gnes mexoii mupanizs.
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Pasaen 2
ABYX o6pasosammbrx yros mexay miw. TIpi ofeyss e yuriTe 570
obcrosTenseTso 1 oTBeTH mpetoNuTe Beeny Kxaccy. Haiigure yras
encay crenyiomyne e [, 1 Lt

Vpasuenne npanoii [, Vpasnenue npauoit L,

vl _z
3 1

y+1_z
3 1

+2t, y-8-2t,z--1-8t|x

V1 y-staz-zrat

Mrax, yroa meway mexropamin p,(m; mik) 1 pi(mi; nii k)
ompegennerc o dopye

mm, + nn, + ik,

mi ek el v B
Bpecs yron uexay sexropan p,

5. womer Gurs, 5 saswciocrk or
R ————

rymn, m.e. swasere cos(p, 7,

e GuTI Kak NOIOKATERLNLLM, TAK B
orpumatensie. A yron meway mps-
e L, I, gomwen Gums ne tymu. Tostoy s1or yroa (pic. 2.20)
sy ompeseanTs o dopiyae

Puc. 2.20

@

Boa 1, L1, (yeronme neprensumcyaapriocs mpmesex L, L), 7o nep-
10 paneserno

mym, & nn, R, =

@
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4.59. Boxosie peGpa ueTmpexyrombuoil mupaMIAN pasiit b, a ee

OCHOBAHIEM ABASETC IPAMOYTOTLRIK, OXNA I3 CTOPOH KOTOPOFO PaR-
na a. Haiigure nanGorbiiee 13 BosMoMMLX snatenii ofvema mupa-

e

4.60. Buicora yceuenmoii mupasuzs pasua h, a momazs ee cpe-

AumOro covenust pasia S. B KAKIX NPEAETAX MOKET MEHATLCS 00beN
yeeuenmoit nupan?

4.61. Hafiaume nanGotuinice aHAUCHIe OFENOR TPEYFOTLHEIX TPHIM,

BuMCARILX B WHIMHAD BHCOTO h 1 pagmycon R.

A B 4.62. Ocnosaen mupanuzs: sin-
AfleTCA KBAAPAT, A MIOMARM BeeX co
maT rpaeii pasui Mexay coGoit.
Haiigure ofsen mupamuzs, ecu ee
mucora panma h.

4.63". B npuoue ABCA,B,C, npo-

a B segems ava ceuemus, mpoxosuue
wepes sepummit A, B, C, u A, B,

C. Dru cesenus penst mpusmy ma 4

uacTH, OBTeM MemLmeH 3 KOTOPHX

pasen V. Haiizure ofmew mpusms
Puc. 4.20 (puc. 4.20).

Yupawmuenus s nosropemst

4.64. 1) Orpesox: MN mpoxomsr uepes Touky mepecesenius aa-

romaseit Tpanemun ABCD i KOHIEI 3TOTO OTPESKA PACHONOMENH Ha

Goxonstx cropoitax AB i CD cooTsercTaemno. OTpeaok

N napazzesen

ocnosammsse rpanenuu. Haiizure MN, ecau AD=a, BC~

2) Orpeaorc PQ napannenen ocnosamusn Tpanemsi ABCD, xomust

otpeska pacmonoxens 1a Goxonix croponax AB u CD cooTseTcTIento
u nepecexaer amaronans AC B Touxe L, a uaronams ~ BD s rouse R.
Haiigure PQ, coxu AD-a, BC=b u PL-LR.

4.2, OGmemst Ten Bpamens

Haywun nynxr, su 6ytere:
sname u npusensme Gopuyay obsexa yusundpa npu pewenuu
sadau;
sname u npusenamb GopuyI 00seMOA KOHYCA U yceueinozo
Konyea npu pewsenuu sadau;

SHamb u npuNensmb Gopay.abi 06seN08 Wapa u e20 wacmel npu
pewenuu sadau;
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TipuMeHeHie ypaBHeHMA IPAMLIX 4 IAOCKOCTSM B NPOCTPaHCTES
Ecan |1, , To KOOPAHATH HAIPABTSIOLIX BeKTOPOB ITHX HPAMMX
GyAyT nponopummonaTbH:

@

2.4.2. Vroa mewzy npamoit u miocxocrsio

Tyers npswas | sagana KauOHMSECKHM ypasHemiex

Yt _2-2
n E
tezt

. a mrococTs @ - obmue ypaswemex ax + by +

Roa B WG
[ e —————————"
oo masmrkasres Sposstasd apamod 18 AoesOGRET
« Kax nowno npuwenms newropus p(ninik) W iaibic) A
onpeeanA e MeARY pAMOR § ROCKOURIIGT OBoCIAIYE OTher.
Tipusenan o posyauTaT oBeysRASILA, HABANTS YT MENRY
BB ey ot iy

Vpasnenne npasoit [ Vpasuenie nockocTi o

x+2y+tz-6-0

x-y-22+3-0

Etlg gof 3

Xty -22-6-0
2 4 3 it

x=T+5t, y=4+t,z=5+4t|2x+3y-2:-4-0

B R ———
R01515) - g mop st o 0 b vean ey
s bmpoanaron et

R

woo( R

Vm® +n* 4k ot b 4

Bjiecs yron MexAy BeKTOpaMH P /i MOWET OWTh, B SABHCHNO-
CTH OT MX HAUpABIeHHS, KAK OCTP, TA N TYHMM, T.. SaueHHe

P R T ———
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Pasnen 4
© npuMensmb Gopuys 06seNa MeA GPALCHIS NPU PeUIeHUL NPAK-
mueckux sadau.

1,

. OGem wammapa

roSu_onpesenuTs ofeN mumHEADA "
pazuycon R u nicotoii h, suiGepes npsuo-

yromumyio cucresy xoopmumar Oxyz, Kax
noxasano na puc. 4.21. Txomazs nonepes-
Horo cevemns wwmmApa B npeaenax [05h]

CTh BeMIUNNA NOCTORANAL, He ABUCAINAL
o BuGopa rows xe[03h]. 1o wucno paio
nomazu ocnosanus wammnApa TR, Too-
Tony obmen mmmapa B ciny dopryst (1)
(1.4.1.1) raxos:

Vo['s el - on 5

Mrax, ofsex yuaundpa pasen npous:
sedenurn naowadu ocnosanus u ssicoms:

Puc. 4.21
V=R
&)

4.2.2. 063 xouyea

Konye, muicora xoroporo pasia h, a pamnye - R, pacrozom: max,
KaK nokasano ma puc. 4.22. Ilromazs cevenns S(x) aToro xomyca, mpo-
BezennORD sepes 1wy x & [03H] NAPATIETLHO OCHOBANIIO, BUpATN
wtepes R, h 1 x. Tax xax OA=R, OP=h, 00,=x, 70 13 moRobix mpmsto-
yromumi wpeyromsmon PO,E n POA micen:

0,B 04 OB R R
70, 70 " hx

Torza

S(x) =7+ (0,BY =

Tosroxy

V=[S ez - [[(n-2yax

Urax, ofzex xonyca pasen npoussedenuio niouadu ocnosanus u

wRn_1
g S e @

L ewcomu, me. v =
H
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Pasnen 2

Torza octpuit yron (se Tynoii) mexcay sexropan p u i ompexe-

ma-+ nb + ke|

N R
A ecan yron wemcay mpasoii I i

wiocKoeTHIO @ ofoguAUNTS wepea §, To

sepuo. panencrao ¢ = 5-(5) - (puc.
2.21). Orciona, yunrsmas, uro yroa ¢ -

Puc. 2.21

ocTpuil, moxywmM pasencTso sing =

=i 2- (7))

KoCTbIO o ompexenseTs popMyIOi

() Toran e smoery pmmct £ e

ma+ b+ ke|
T w R e v @

Bean [ | a, 7o sunoxusercs pasesctao

sing

ma+nb+ke=0. (5)
Eeau ! La, o || # m wx xoopmarss mponoprmonams:
&_b_c ()
wonE

2.4.3. Vroa meaay nyss maockocTaMm

Tlycrs nockocTn o, @, Safas ypasHemsNE @, + by + ¢,z +
Hd,=Ouax+by+eztd -0

Ao B s

OScyauTe pOmpoc MaXOWACHIS YEAR MEAEY THMN WIOCKOCTS-
sz, Kaxt MOMIHO HCHOTLIOBATE WX BeKTOPH HopMATH i (a,; by ¢,)
w iy (a3 b5 c,) B gammon cayuae? Ofocuyiire omser u ofeyaute ero
seore ¢ Kaaccon. HUOTLOYS PEaYALTATS OOCYAACHIS, HARANTE YISt
[ —————
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Puc. 4.23

Puc. 4.22

Ofex yeewentoro xomyea, pagiycs ocuoammit KoToporo pasms B
mr, amucora ~ h (puc. 4.23), oupeaennerea mo Gopyze

@
9ra (opMyna JOKAIMBACTCS AHATOTNNHO coOTRETCTRYIOMEH Gop-
nyze obmena ycesennoii mupanAs.

h e .
Ve @® R

4.2.3. O6zenu mapa u ero wacteii

Tax Kax HI0CK0CTS, HPOXOATINA we-
pes nentp mapa, smaneres A Hero mo-
CIOCTLIO CinuMeTpILE, TO 1A HAXOMACIIL
ofvema mapa Aocrazouno maiii ofmen
norymapa u noryuenmii peayavTaT vA-
bouTs. Pacnonoxms moaymap pauyco
R rax, xax noxasano na puc. 4.24. Tor-
a2 miomams covemna morymapa S(x),
(= & [0R) napanrenmoro  ocuosa-
i o, mpaerca gymimmeii or x. Te-

neps omperenmu muA oTof Gy,

Tax xax OA-R-OB, OC-x, To pammyc ceuemus ompeacnsercs pa.
sencrnon CB = OB —0C =R~ . Toraa S@) = x(R - 7).

Tostosy ofmen nonymapa Taion:

. AT
7v [ n(R - x)ax = {n 3]n 3 @
a obvex: mapa onperexserea 1o dopuyie
L3
Ve g, )

Kasoe ceenue Aerut map ua Ave wact. DTN WacTH HaIMBA-
totes waposwn cezmenmon (puc. 4.25). Temeps ompeemin b

144
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TipumeneHie ypaBHeHMA IPAMIIX 4 IAOCKOCTeN B NPOCTPaNCTBS

Vpasnenne wiockocTa a, Vpasnenie maocrocTH o,
i 2 tz-6-0 4x-y-2+3-0
5xvay-2:-6-0 Zx vy 2:-4-0
-2ytz-8-0 Bxry- 2r1-0
-2y tz-8-0 2yt 2:47-0

Trax, com 7, (@36, ¢,) u 7, (a5 bii ) - sexropst mopmasn mio-
CiocTeli 1 0, COOTRETCTREIO, 70 KOCHAYC YTTA MEAGAY STHMH HeKTO-
pasn ompeaeazerca dopayoi
a0, b, +ee,

Btecn yrox Memay sexropau i,

u orpunarensueiM (puc. 2.22). To-

anerca dopuyaoit

i M
Jaibiea

Ecan , | a,, 10 oapummentss coorsercrsyomux ypasuerstii npo-
nopusonamLuL:

®)

Ecmn a, L a,, 1o sumoxmsercs pasercrso

aa,+bb, +ee,=0. ©

Tipusiep 1. Jlaus: KoopAMHATH Bepimms Tpeyrommuoil mupaMmL
ABCD: A(2; 0; -3), B(0: 3; 1), C( ~1; 1; 3), D(-2; L; 4). Haiizex:
1) ZABC; 2) yron mexcay npanoii AD u rpausio ABC; 3) asyrpammuit
yron sexay rpansun ABC u ABD.
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MHOFOT PAHHIAKI

1 2) 3

Puc. 1.36

L5 MPABMLHOTO HAOGPACHNS MHPAMUAL BAIKHO GHATE OCHORA-
nue ee puicors. Hanpunep, wa pic.1.36 (1) ocnosamien BcoTs Tpe-
yroauoit mupamu snaseres Touxa C, na pic.1.36 (2) ocHomanien
BLICOTH HETMPEXYTOTbHO/ NHPAMMH ABISETCS TOWKA Hepecewemis
Auaromaeit werspexyrompuuka. A ma pic. 1.37 naoSpacenst xue, ua
nepuui BOrA, OnMEAKOBIE MpaNILe. OCHOBANMEN BHCOTH HepsOil
nEpaMIAN SBIRETCS TOWKA Hepecevemns Meauan Tpeyrombmika ABC,
2 OCHOBAHeNM BLICOTH BTOpOIl IMPAMIIL SBISETCS CePEANIA CTOPORS
ocnosams AC. Tlovrony mupanuzst pasnse.

s s
n 2)

E ):1
Puc. 137

Ecait 0CHOBamMeNM THPANIAS ABISCTCH HPABHILHLL NOTOYTOE-
HIK, A OCHOBANHE €¢ BLICOTH COBNAZACT ¢ LEHTPOM PTOTO MIOTOYTOIE-
KA, TO PTY NHPAMMAY HASMBAIOT npasuaviod nupamudoi. Ha-
npmuep, ma puc. 1.87 (1) usoSpancena mpammnnman Tpeyromman
nupamuza, ua puc. 1.36 (2) - NPABHILHAR YeTHpEXYTOTLHAN HHPA-
Miza, ana pic. 1.38 - npaRNILEAR mecTHYTOALHA MupaNIZa. Boko-
Bbie peGpa MPABMILHOI MHPAMMAL PABHE MeSAY COBOi, T.K. WX Hpo-
exuui #a wI0CKOCTS OCHOBAMMS pasis, T.e. AO=BO=CO=DO=EO=FO
(puc. 1.38). Tooromy GOKOBHMH rpamsys HpaBHTBHON MHPAMIAN

SBASIOTCS PABHOGEAPCHIbIE TPEYFOLMMKI, PABILE MEAAY COBOi.
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Baicora Goxosoii rpamu mpasih-
noii nupaMmAM mashBacTes anoge-
moi. Ha puc. 1.38 SK L AF, .
otpeaox SK smamercs anodeofi So-
xonofi rpanu SAF.

Teopema 4. ILrowads Goxosoit no-
&epxnocmu  npagubnoll nupasudn
paena npoussedenun ee anogexei
u noaynepumempa ocnosanus, m.e.
ecaul - anogena u p ~noaynepunemp
ocnosanus, mo S, =1 p.

4 Ecau anogema npassbnoit nupasis pasia [, a cropona oc-

sosais - a (pic. 1.38, SK~1, AF~a), 0 nnomaas rpasi SAF pasna
1

al. A T.x. GOKOBAS NOBEPXHOCTS COCTOMT W3 R TAKIX TPEYFOTh-

HHMKOB H HONYHEpUMETp OCHOBamMIS paser % T8, =n-Lla=

e 3
=1-Mopm
b

B ueox nromazs GOKOBOH NOBepXIHOCTH MpABMIHOH mipANIAL
MOHO OPEZEAITS ¢ MOMONIMO (GOPIYAE e OPTOTORATLHOF HpoEK-
.

Teiteraureasio, Tpeyronsumuic OAF spusercs oproromaisuoi npo-
cxueit Goxosofi rpam SAF (pic. 1.38). Ecan Anyrpanisii yron seik-
Ay omusun TpeyronbmuKaM pasen ¢, 10 S, = S,,,  cosp Wi S,,, -
= S A, = n-S,, m nromens ocrosams mpas
“sg

s

Suwr _ S

cosg  cosq

Taxcust 06pasos, moxy-

=n-S,, 108, =n-S, =n

e popayay
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MHOFOT PAHHIAKI

£ Toopuseen pefom

Topoa Hyp-Cyara, JIROper Mupa i CORIACis ~ COOPYIeHIe, Ko-
TOpOE HE TOALKO HOPAKACT OPHTHHATLHOCTSIO 1 BETINEM, HO 1 HAC-
©T OrpoMHOE HANCHIUE AT KAIAXCTAHCKOTO HAPOAR, CHMBOTHIUPYS
ApyDy, exumcTRO 1 Mmp. OCHORAHUEM MHPAMUAN ARAACTOS KEA-
apar pasepos 6262 3, ee mucora Taioke pamma 62 . Haitmure
mnomazs ee Goxonoit nosepxmocts (puc. 1.39).

4 Cuavana swememms anogewy Goxosoii rpams mepamupi:

BC =62 0K = %2 AHKO = £0-90"~ 1o reopexe Tluiaropa mo-

B

yu

HK = JHO + 0K’

| - visos,

Ocuonammes  mmpasiss:
smazeren knazpar, a ero momy-
nepuserp Taxos:

-2t
2

Tlo Teopeste 4 nomywm:
Sy =lp=

=\/1805-124 = 8595,4 ",
Orser: naomans Goxosoit

mosepxiocrn Jlzopria mpa 1t
cornacus pasna 85054 . W

1.3.2. Yceuemnas nupasuza

Eecau n-yeonsuyio nupanudy nepeceus naockocmuio, napainen
Hoit ocHoaanu, mo noywun Mozozpannur, dee spanu (nurnee u
SepxHee 0cHOSENUS) KOMOPOZO AEALOMES NODOGHHLNL N-yZ0ABHUKANY,
a Gowoaste zpanu — mpaneyussu. ITonyuennsill HHOZ0PAHRUK HAbL
aaemes yeeennoii nupaudoii.
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Pasgen 1

Ha putc. 1.40 (1) n306paskena NATUYTOALHAS YCCUCHHAR THPANI-
#a ABCDEA,B,C,D,E,. 3uecs naocxocrs o u [ napanzensu. Thuri-
yromuumc ABCDE 1 A,B,C,D,E, HAILBSIOTCS 0CHOGANUAMLL, OTPEIKIL
AA,, BB,, CC,, DD,, EE, - Goxoawnu pe6pamu, a tpancun ABB,A,,
BCC,B,, ..., EAAE, ~ Goxoawxu 2panamu yceueumofi mupauasi.
PaccTostmite NEAAY IIOCKOCTAMI OCHOBAMIL HATHBACTCH e¢ 6bLComOil.

Pue. 1.40

B oo inpaiinsa, Manmbron Sasras ipusaiaok ap-
sz, 70 co naEBAOR npaGLAIROE Yeetennoll nupanudod, Anoe.
ol apaouarnoS Joeuennod ApeMas: HodamsEOa e oo
Sioamod’ iaphe; orpas siGsas % sookborsn Uentmamuoevais
moit mupamugs. Ha puc. 1.40 (2) maoGparkena NpaBMibHAS HeTHIPeX-
Vruasuia: yoviexios mapaise. Bens oy iepmerie afpeases &
N —
0 pases 5, = b, 70 someAs on Gomoolk aoBMpRROTE CLpGReRREIO
20 dopeye
S, 0+ p) L

agees | - anoesta. A cean Asyrpauuit yrox mpi ocoBamN pa-

20 0, 7o BovacsEas ausasrs BoRYAT
e

cosg

saecs S, - miomaz, GoTbIEro OCHOBANMS, A S, ~ IIOWALS MeHS-

A o, 50 A8 04, . KK, L Tosn 0, ~0F - 1.

a-b

BT I —

nyc yraa ¢ Taxon:

asn 33






OEBPS/image/120.jpg
MHOFOT PAHHIAKI
FK _a-b.
XK, 2

Tereps noxasiem, wesy pasia LI0mALE GOKOROH TOREPXHOCTIE Yee-
“leHHofl MUPAMIAL TeR0 MaCTH XOKaGMBACMOf GOPNYIL:

S =4S, - 220
. 2

cosq

1 (a+0)-

Onpegemm momams ocuosamuil ycesentoii MHpAMMAN Ha HC.
1.40 (

TlogcTanus suauenie NOIYHERNOTO KOCHAYCA YrIA § B AaMIOE Pa-
BEHCTSO, NOIYWIM HPABYIO HACTS AOKASMBACMOI (OPMYTH:

)(a+b) 2

e

= @rp) =S,
w10 11 TpeGosazock foKasaTE, T.e.
S,-s,
™ oomp

f¢ 1 KaxoR suororpamuk mawmaerea mupaNio? Hasosure ee oe-

Karas IHPAMIAA HAIMBACTR TPABIILHON?

. o Kaxine (OpAY.IaN MOXNO ONPOACAHTS LIOAM: GOKORO TOBEPX-
T —

. Kax onpeacseres yeouenas mipasiza? Haionire o 1enenTs.

. Kaxaz yeeuennaz nupaxitza NATHBaeTca npAMLTLHON?

. o Kaxie (OPAY.IaN MOXNO ONPEACAHTS LIOMAM: GOKORO TOBEPX-
Hoer npasunLoll yeeensioft mupavias? otaskire HX.

Vupamuemus

A

[dpakuaice anlbacoray

1.78. H1a mtoTioit 6yMarH HATOTORLTE MOACNE NPABITLHOF THpa-
atus: 1) TPeYrOALHOI; 2) HOTHIPEXYTOTLROI.

1.79. Ha miorsofi 6ymare uao6pasire pasnepriey mpaBsiofi
mectnyromunoii: 1) mipasnas; 2) yeewennofi mupasas. Mo xa-
R0it pagBCpTIGE HOCTPOIITE COOTASTCTBYIOLLI MHOTOFpANIIK.
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Pasnen 4

gp‘%

Puc. 4.25 Pic. .26

MembIero maposoro cersenTa. PACTOTOIN IPAMOYTOTHRYIO CHCTEMY
xoopammaT Oxyz Tax, Kax noxasano ma puc. 4.24. Bxecy orpeso CD
nagumacTes 6bicomois wapocozo cezmenma. Hyxio onpexeanTs oben
maposoro cerventa o ero mucote & ~ CD n paguycy mapa K.

Tax xax OC=R-h, To unrerpan (4) Geperen 5 npeaeaax ot R-h

0 B:

v. - ﬂf).u:n{m

Ofuew maposoro cexropa pamen cyse ofieMon maposoro
cormenta i ofbea Kouyca (pic. 4.26). Eexu CD~h, To OC-R-h 1 CB =
~JR - (R-1) =\2RI-W .
Caczonatesito,
AR
Vo= Ve # Vi = w#( R=2 |27 CB2 - 0C = m

L3 oy (R h) = 2 nR
+ G @RE ) (R B = 3 AR

W 1. Hammue bopuyay ofnewa mummapa.
2. Hamummre (hopyay obexa Konyea u goasiue ee. Hammmre grop-
hayny o6teNa yeeseHnoro kouyea.
3. Hamumire Gopseyy o0sewa mapa i fOKasKiTe o0,
4. Hamuure gopuysty ofsema maposoro cersewta (coxropa). floka-

Vnpamuenna
A

[+ Jupsiriicckanpatoray

4.65. Buacora Topra 5 ox, a zuaserp - 30 cu (pic. 4.27). Ha Top-

tosine 145
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Faanenz

A 1) Vrau rpeyroasmuxa ABC moryr Gumrs m Tymmmm. ZABC
nymno omperense wax yron wemxy mewropawm BA m BC.
Tax wax BAGi-%-4) u BO1-22), [BA]-iT9+16- V2
2 [BE| = I+ 454 =3, 70 0 Goparye maxomaer yron weway sox-

Topas mieen:

cos(£4BC) =

[T T TG ——
Kocuyca wnk cukyoa, Wk TANTewca oToro yra. flatee, ccai HeoBxo-
[ A A ——
2) Yrobm maiitm yron mexay mpsmoii AD u rpambio ABC, mym-
o smams wx ypammemmz. T, AD(-4;1;7), 0 ypanmemme npmioi
2-2_y_z+3
s i
u BC(-1;-2;2), 1o mexrop mopmam: rpans ABC maxogurcs cie-
Ayomum  ofpasom: 7i(—6 — -4;-4-3)=17(-14;0; - 7). Vmmo-

AD sanucusaeres Tai: . Tockoasxy BA(2—3;—4)

aun moceaunis sexrop wa (~7)", norywu sexTop 7, (2; 05 1), xovo-
puit Taxoxe smasercs pextopon Hopmams rpamn ABC. Hrar, ypavie-
nie rpani ABC samesimaetes Tax: 2(x — 2) + 0(y ~ 0) + (2 +3) = 0=
= 2r+2z- 1~ 0. Toria ueoSxomuMuit Hax YT ¢ ompeAIETR
creayiomm o6pason:

oo bzrrosTy VAR
Tt er ot 330

3) Mu yme smaem ypasmemme rpamn AB( o e RN
Teneps mymno manncars ypasnense rpams ABD. Tockomiy
AD(-4;1;7) w AB(-2; 3;4), ro pexrop nopmanu rpanu ABD myeer sux
fi(4-21;-14+16; - 12+ 2) = i (~17; 2; ~10). Toraa ypasHenue rpanu
ABD sanucusaeres  cxeayiomes ige: ~17(x — 2) + 2y ~10(z +8) = 0=
= 17x - 2y +10z - 4 = 0. Hrax, cemt 7 ~ neKoMbis ABYFPRRNBLt yFo, TO
[217+0-(2)+110] 44 _ 441965

17 +2° +10° V1965 1965

4429 330

29, 5y sing = L0
a7t 330

cosy =

Omner: 1) cos ZABC =

144./1965

3) cos¥ 1965
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BBEAGREY | vk a hope xpyrosara
CEKTOPA © NEHTPATLHAINM VIZOM, PARHEIM

30°. Haitgure obwen 9Toro xycxa Topra.

qubgﬂ opnmenm ma pue. zme

Puc. 4.28

4.67. Haiigure omeMms: Tex Bpamermii, HsOOPAEHNNX HA PHC.

Puc. 4.20

4.68. s npmsOre NAALICIMMNCAA, OCHOBANIEN KOTOPOTO C1y-
e xpagpar co cropouofi 3, ppesa: WHANAD MaNCTpONM 2 (PHC.
1.30). Haiigure ofves moryuemuofi Aetamu, ccan Bucora napanzerc-
unmesa pasia 4.

Puc. 4.30 Puc. 4.31

4.69. Wnunap pauycos 6  puicorofi 6 co cropomst ocovamii
Fomonmmn norymapaNH Tar, Ak moasano ua pic. 4.31. Haiire
ofven moaysemnoro Tera.
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TIpWMEHEHIE yPABHGHMA NPAMLIX 1 ANOCKOGTO B NPOCTPAHCTEE

86

1. Kax onpegeints yron Mesay npassism (1o 3@ ypasenma
npasiix)? Kaxoll yron npHIATE B KateoThe YEAQ MeACAY CKpEIMBA-
iouuMCs npaNLAH?

2. Kax onpeenum yron mexay mpawoli u miockoerso? Hami-
e dopayy i HORCHITE Co CMMCL.

8. Kak OpEACIT YTOA MY ABYMS ILIOCKOCTAMH (10 3aAaMMMM
ypamuewan maockocrell)? Hamumiure (opsyay i mosemnte co

4. Tlouewmy mersan ONPeAeIATL VINM TpeyIOILNK C ROMOISIO
ypaBHeMIil UpAMMX, TPOXOIINX ‘eped COOTRETCTBYIOWIE CTO-
pouss Tpeyrommuica? Obocuylite oTuer. Kakie BeKtopss Hemoms-
ayiores axs onperexens yran ZABC?

Vnpamnennn
A

2.61. Haiizure yrox Meszy npassnau:

y-2

1 mx=2-t,y=15+2,2=3-5;

2) Wr= TSty =4+t z=5+4t

3
2.62. Haiizure yrox Mesay miockoctans:

1D x+2+z-6-0n x-y-2:43=0;
2)x+8y-2:-6-0 u 2x+8y-2z-4-0.

2.63. Haiigure yrox aexzy npassnau:

x-8_y-2_z2-5

x+8_y+l_z-5
= 2

mx=2-2t,y=1+3tz=35t-

=T+t y=a+tz=5+4arn 251 Y3
T 1 3

fy=1+38t2=31-1.

Yx=5ty=4+22=1-4t w x=2

2.64. Hafizure yrox Mexay npsmoil u mI0cKocTsIO:

1) ££8
=

-2 _z+5

2y 82460

1542,2=3t-5 udr+y-22-6
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Pasnen 4

4.70. Haiigure obuen munmmapa pagiycos R u sucoroii h, eca:
1) R=3 1, h=5 ; 2) R=10 3, h=12 3n; 8) R=4 1, h=T zon; 4) R=6 caa,
h=14 o,

471, Pemute NpeAMAYIIYIO 3848y OTHOCHTEIRHO KOHYCA PARHY-
cox B 1t mricoroit h.

4.72. Haitgure obmem mapa u nomans cdeps pamtycom R, ecu:
1) R=12 ca; 2) R=6 3 3) R=9 .

4.73. Tlnomazs ocenoro cevema wmmmApa pasna S, a paguye ~R.
Haiigure ero obmen, ecmw: 1) §-24 on?, R=d cx; 2) S=T0 a7,
R=5 w; 3) S=144 1!, R=6 qou.

474, Peummte NpeAMAYINYIO 38734y OTHOCHTEALHO KONYCA © HA0-
a0 ocesoro cesenis S  pagsycon R.

[+ Qiuipaxiuicckaslpacoral

s
e e
e e St e
e o o 59, . PO
e e ey

20 5w 15 . Haiizuze ero omen. —

. Puc. 4.32

4.76. Paguyc ocuosammit yeewerno-
1o xouyca pasus 7 u R, a sicora - h . Haiiaure ero obven, ecui: 1)
=3 cu, R=5 cat, h=4 ca; 2) r=T won, R=12 ser, h=10 ause; 3) r=1 0,
R-8 3, h=3 m.

477, Tiwaronam. ocesoro cenemnn mwumiaps, pasnan d, oopa-
syer ¢ ero ofpasyomelt yrox ¢. Halure obsex wunwapa, coni:
1)d = 12w, 0 = 30% 2) d = 2250, @ = 455 3) d = 18 7, ¢ - 60

4778, Obpasysomas xonyca pasua I, a yrox upi sepuie oceRoro
cesennua 9. Haligure ofsex xonyea, ecau: 1) L = 20 ox, ¢ = 60° 2) 1 =
=54Ex, ¢ - 90% 8) L= 12 s, o = 120°,

4779, Ocenoe ceseune yoeuemioro kouyca ecrs pasioSokas Tpae-

nus, croponst Kotopoii parmss 5 cx, 10 ex, 17 cx u 10 cx. Hafaure
ero obmes.

4.80. Brrcora cerventa mapa pauycon R pasua h. Haiizure o6

9TOTO cermenTa i OGHEM COOTBETCTEYIOIIETO MAPOBOTO COKTOPA, eCIIE:
1) R=10 e, h=5 c; 2) R=6 a0, h=1 .
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Pasnen 2

HYr=2-3ty=d-tz=-1+4t ux+y-22-1=

2.65. Haiigure yron Meswsy ABYMS mI0CKOCTMI:

2r-5y-22+4-0nx+2y+z-6=
Dxr+2-2:-1-0 n dx-y-22+3=0;
8) 2ty -22-6-0 mx+dy-22-
4) Bx+2y-2+6-0 u 2x+3y-2-4

2.66. Hamumure ypasuenie miockocrs, mapaniensuofi ganoii
nockoeTs x ~ 2y + 22 ~ 5 = 0 u oTcTosMe OT Hee HA paccToAHIIL,
pasmose: 1) 2; 2) 43 3) 55 4) 8.

A 8) x-2y+ 225~ 0~ gannas mrockocrs. Toria ypasienie
Hexomofi mocKoCTH mteeT Bux: X ~ 2y + 22 + d = 0 (obocnyiire
570). Toraa paceromiie MEASAY ITHMI TIOCKOCTAMI ONpEATHETCH
rax (e saasy 2.54):

Jd+35 Jd+35]

Norrry 3

Tlopronty ypasmenins HeOGXOMMEX HAM IIOCKOCTeii SATHCHBAIOT-

x-2y+22+10 =0 mamx -2y + 2z -20 = 0.

5

=|d+5]=15=d, =10,d, = -20.

2x+y-4z+1-0,
2.67. Haitgure yrox aexay npanoit v u npa
x-y+z-1-0

noit, npoxozsmedt wepes Touxy M(2;

1) u mavano xoopaumar.

2.68. Hamumure ypasmemue npsuofi, mpoxopsmeii epes Touxy
M(2; 0; ~2) m: 1) napansensuoit ocn Oy; 2) mepRERAHIKYAAPHO oci
oy.

x+8y-dz+1
2x-y+z-3-0

260, Haaume sron sy oo | v

exuteii na maockoeTs 2x + 2y ~ 82~ 1= 0.
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4.81. Tl10cK0CTS, NAPALIEALHAN OCH WLTHIAPA, HPOXONT Ha pac-
crosmui 15 cx or 970ii ocu. JlHaronas 0GpAsOBARHOXo cesenit pasa
20 e, a paguye wammapa ~ 17 ex. Haiigure o6ses wmmmapa.

4.82. Coepuyau moayxpyr pamsycos 6 c » xouye (puc. 4.33).
Haiigure obmen xouyca.

Puc.

4.83. s pyrioii axectn paguycon 20 e sipesan Kpyrosoi ceic-
70p ¢ newrpazbu yriow 240° u w3 wero cvepuyn xouyc. Haitgute
obment atoro xomyea.

4.84. Kax momemuren ofnen WITMIADA, €cIH €ro paguye ysemi-
s 52 40 %, @ BHCOTY yMeHbIINTS HATOTOBHIY?

A). Vuenpmures ua 2%. B). Vuensmures na 30 %. C). Veem-
“wres wa 30%. D). Veemwures ua 2% .

4.85. Buicora xomyca o6eson  pasiesiena ua Tpi pasiie wacrii.
Hepes TowIH feTeNHs NAPAIIENLIO OCHOBANIO TPOBEACHEL IIOCKOCTSL,
KoTopie zena xomye ua Tpu wacti. Hafiaure obes cpeaneit wactu.

4.86. TL10mazs 0ceBOTo couemis YCEUEHHOTO KOMyCa pabHa cynve
nomazeii ero ocnosamiii, a paguycs ocnosamuii pamst 7 i R. Hait-
e oBuen yoeuemnoro Kouyca.

1
A Pememme: V., = Zh(R + Rr + ).

1) Tlromazs ocesoro ceuemius yeewemnoro Kouyca raxosa:

= B (R he

2) Cysma miomazeit avyx ocuosamuii Taxosa:

St S TR A = R(RE 1),

3) Haitew nuicory yeewemnoro xomyca:
B+ =B ),
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TIpWMEHEHIE yPABHGRMAA NPAMLIX 1 NOCKOGTO B NPOCTPAHCTEE
2.70. Hanuuure ypasieiie II0CKoCTH, TPOXOASINEI Hepes TouKY

x-dz+1=0,
x-y-3=0.

M,(2; 0; ~2) nepuenzmicynnpuo npsvoit {

[eey-z+1=0,
271, Jlams maooxoems x = 4z + 10 w mpawan {7 57T
Hadigurre: 1) roscy wx mepecesemus; 2) yron MexAY wi,

2.72. Jlanst KOOPAUATI BEIIIH TpeyroTLROi mupaMIAL ABCD:
A(15 8; -3), B(3; 4; 1), O(-1; 2; 3), D(-3; ~2; 5). Haiiaure: 1) cos ZABC;
2) yron nesay npanoii AD u rpambio ABC; 3) yrox Meay rpamsmum
ABC u ABD.

c

2.73. Hanuuire ypasuenie wiockoeT, mpoxogsmeit wepes ocs Oy
# oBpasyiomeit ¢ wiockocTsio ¥ ~ y = 0 yrox, passtii 60°.

2.74%. Hanummre ypanmesie miockocTss, Aeasumell Hoonay Asy-
rpansuii yrox, o6pasosanmstii mwiockocTaM 2x + 29 ~ 2 = 0  Oxy.

2.75. Touxn A(1; 8; -3), B(3; 4; 1), C(-1; 2; 3), A,(-3; ~2; 5) sm-
amorca mepumnasu mapaznenemmess ABCDAB,C,D,. Haiiurre:
1) xoopammars: ApyriX bepun; 2) ypasere peGep AB, AC w AA;
3) ZABC; 4) yroa meway pepow A, u miocKocTIo ocoamIA;
5) BexuNIY ABYIPARNLX YII0B, CHAIKaIOUUIXCR D701 peSep AB, AC
wad,.

2.76. Haiigure xocimycs: yrion semay npamofi x = 2 + £, y = 15+
+ 26,2 = 2t - 5 u ocwym KoopANEAT. DTH KOCHEYCH HAIMBAIOTCS HA-
npanamomy Kocumycawn Aammoii mpsofi. Hrax, ecnn o, u y -
2 2

reost=2

1
yinamme yra, To oG = 2, cosp Becn p(l; 2 2) -

nanpastmonuL sexop Aamuoii mpasoi u ||~ I+ 2 +2° = 3. Cre-

122 . .
novareawno, |73 2+ 2] - cnmmmnst nanpansmorsoi necrop aan-
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Pasnen 4

xR +r)
(®+r)

4) A Temeps mreTIM 06BEN YCouSHNOTO KOHYCA:

®(R 41 = (B +7)(R* + Rr+ 1
e R o

4.87. Haiiqure ofuew xomyea, pasneprca Goxonofi momepxmocti
KoToporo aBaseTes HOAYVKPYTON PagmycoM 15 cx.

4.88. B xonyc nnncana cepa pagiycon r, mIOMAE KoTOpoil pasia
nomanu ocnosanus xomyca. Hailmre o6mex komyca.

[+ Qiipakinieckan]pacoral

4.89. Karymxa cransuoii nposoroxs Auamerpox 6 s secut
30 xr. Haiigure anmny mposonoxs, ecan mroTmocms cram pasma
7600 xr/ar'.

4.90. Buemmuit uanerp cransHoii rasonposoARofi TpyGH pasen
1,42 m, a ee Tommmma 2,2 cu. Crombko mecwt 1 xa TpyGs, ecu
nnoTsocTs cram pasma 7600 kr/a ?

4.91. Oxorumx nepemiammn TP ImAPoOGPAINME CRENIOREIC

nyau aaverpon 8 Mo  oay mapooSpasuyio nymo. Haitmure fua-
Merp otoff my.

4.92. TlaocKocTs, mepuem Iy IAPHAS AHAMETPY WIAPA, AETHT €10
s uacT anmofi 4 ox 11 10 cx. Ha kaiie wacti zemntes obmen mapa
oroii maockocTRIO?

4.93. Meranmseciuii numnap Ananerpos 4 cx x sicoroii 4 ox
nepennanin » map. Hafixure pagiye otoro mapa.

4.94. OGuesst mapa 1 WHAHIAPA, HMEIOUIIE PABHLIE PAKIYCH, Pas-
Ht Meay coSoii. HailgiTe oTHOMeN e BHCOTS MILTHIADA K PAZHYCY
wapa.

c

4.95. Bepunmmut kyba ¢ peSpon 1 ABISIOTCS HeHTPAMH MGpoR ¢
opumaxomuu paguycamu. OFLeM dacTi kyba, PACTONOAEHHO BHe

v mapos, pasest 1. Kascas sacms peSpa ysa naxomuses e mapos?
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Pasaon 2
nofi mpaofi. B ofmen cryiae HAfiANTe HANPABASIOMIE KOCHHYCH
TTE

npsoit Menomsys nonysenme peaysTaTsi,

HfiUTe HANPABIIONINE KOCHHYCH NPAMAIX, JATAHHEX B sagatue 2.61.

Tepamust na Tpex AauKax

Ha pycexom mauxe Ha xasaxcxom Ha aurmtiicxon
Vpasnenue npaoit Tyayzin ewaeyi Line equation
Hanpassouuii pextop | Tysysin Garsr- Leading vector of
npsoii mayums sexToput aline
Vpasnenue naocxocrn | Hassirakra Plane equation
Teneyi
Bextop nopuam HassrsTsm Normal vector of
naocxoeT Hopuans sexrops | a plane
Kanomuuecxoe ypas- | Tysyain xanomgst | Canonical equation
e npsoii Teneyi of a line
Tlapauerpuuecoe Tysyain napanerp- | Parametric
ypassenie npaxoit i Teneyi equation of a line
Obmee ypasiemme Tysyais sanms General equation
npsoii Teneyi of a line
Obmee ypasuenie HassxrsTsm General equation
naocxoeT sxanms Terzeyi of a plane
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1.80. Hasosure nupasay u ykaxure ee passepricy (puc. 1.41).

& g &
8
J
& 8

@

®

3
iy

iy

1.81. Onpezeaure sz Muororpamuka (pic. 1.42).

Puc. 142
1.82. Moser u miockiit yroa npH sepunie npaBMILNOI mecTi-
‘yromumoit mupamnzu Gurs pasmue: 1) 20 2) 30°; 2) 60% 3) 70°7 OGo-
cnyiite orser.
1.83. Onpezemure sz Muororpamuka (pic. 1.43).

4, oy, Y

Pue. 143

€]

®

3
X
g

Pue. 1.41
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MHOFOT PAHHIAKI

1.84. CymecToyer 1 MUPANIIIA, KOMTICCTHO peGep KOTOpOir pan-
50t 1) 8 2) 13; 3) 98; 4) 1277 Ecan cymecrsyer, To Hafiaute Komrie-
B0 sepumn ocosami. OGocuyiire orser.

20,4 1.85. Hasosure amororpai-
mux (puc. 1.44), ompegemnte
< \F mromam ero Goxosoii u mom-

noii nonepxmocreii.

1.86. Croponaocnosamia

spasnabof Tpeyronsmoit m.

pavizus pasia 0, @ anogesa

1. Hagume naomas Gorosoii

noBepxHocTH, ecan : 1) a=3 oM,
1=4 ca; 2) a=8 m, I=T M.

1.87. Jlsyrpannsiii yroa npH OCHOBAHWH NPABHIBHON TPEyromb-
o mupamzs pasen g, a cropona ocnonawmn - a. Hafizure mro-
mazn Goronoi mosepxiocrs mupaA, o 1) @ ~45°, a = 342 o
2) g=60°, a=t u.

1.8, Pemure sasasy 186, sweoro npasusiol Tpeyronbio -
PAMIAA ROAD HPABMABAYIO YETAPEXYTOALNYIO HHPANIAY.

Pic. 144

A Jano: PABCD ~ mpapmismas weTmpexyromsmas mmpasiAa,
Txe ocrosamue mupasmas ABCD ~ KBazpar co cTopomoit @ m amo.
dpenoi L.

Haiin S, 1) a=3 cx, I=4 cx; 2) a=8 w, =T n.

Ly

Pemeune. S, ~ =P, =40

ns, -

I ;
1= lagac ot
28, 348 T-ze0m
Ommer: 1) S, = 24 oy 2) S, = 112

1.89. Pemme sanaty 1.87, BMecTo npaBiiLHOf TpeyToALHOf Mupa-
MILZE BOB PARMILRYIO eTLIPEXYTOALEYIO THPAMIAY.

1.90. Tocrpoiire: 1) Tpeyrommiyio; 2) 4eTHpPEXyrOLHYIO THPANS-
Ay, ABe GOKOBbE TPANI KOTOPOil HEPHCHAMIKYAPHEL ILIOCKOCTH 0CHO-
mamms. Viamue ocuomamue ce

1.91. Hocrpoiire mupasuzy, oc-
HoBanueN KOTOPOii sBATETCS Pas-
moGexpenman Tpanemus, ocnona-
Huex BucoTM ~ TouKa Tepecete-
T p—

1.92. Cropomst ocosanis mpa-
‘BubHO yeeuennoil HeTspexyroT:-
sofi nupasi pasis a u b, a ano-
pesea ~ L. Haiigure nromans Goxo-
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Pasgen 1
Boiit mosepxioctu, ecu: 1) a=3 oar, b=5 car, =4 c; 2) a=8 w, b=12 1,
1=5 5 (puc. 1.45).

1.93. Peurre npeAMAyILyIo 3344y, BMECTO NPABHALHOI yoeuentof
eTHPEXYTOALHOi NHPAMIZN BSAB NPABIBHYIO VCESEHIYIO TPeYTOTh-
nyi0 nupaniay.

1.94. Cropona ocuosamis mpaBwIbHOil meCTHYrOTbHO MHpAMIZL
pasia 8 , a GoKoBOE PeGpo OGPA3YeT ¢ IIOCKOCTHIO OCHOBAIIS YTOT, Pas-
muii 60", Haiizure: 1) Goxonoe pepo; 2) momaas Goxosoii nonepxiocrr.

1.95. Ocuoamies NUPaMILL ABIIETCS KBAAPAT CO CTOPOROIL, pan-
sofi 5 e, Boxonoe pe6po pasio 7 cat. JOKAIITe, WT0 MIOMAAL €@ pas-

seprca pasa 5(5-+ V17 o (pc. 1.46).

1.96. Ocrosaren nUpasAL ABATETCS POMG, AHATOHAI KOTOPO-
1o pasis 6 cu 1 8 o, Beicora mupawuast pasna 6 ox. Jlokaxcure, wro

wiomazs ce passepri pasua 3(8 + V26) ex’ (puc. 1.47).

Puc. 146 Puc. 1.47

1.97. Ocuopamies mupaMIA ABASETCS MPABITBHLLL WIECTIYIOTL-
sk co croponofi, passoit 1 cu. Biicora mupamiast pazna 3 car. Joxa-

sire, wro mowaas e passeprin pasia %u +1B) ox (prc. 1.48).
1.98. Ha pucyxxe 1.49 qai rerpasgp, § Koroporo nce peGpa pasis
3 cm. Haiigure: 1) Bricory; 2) miomaas monHoii NOBEPXHOCTH TeTpa-
aapa (puc. 1.49).
1.99. OcHoRANMGM THPAMIMAN SBTHETCR KBATPAT i Bco PEGpa Hipa-
wuan pasust 10 e, JlokaxuTe, 4TO NIOMAAL €€ TOIHO TOBEPXHOCTH

25(4+ 3w (puc. 1. 50)

22

Puc. 148 Puc. 1.49 Puc. 1.50

Taxosa: S,
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MHOFOTPAHHIAKI

1.100. Ha puc.

151 maoSpawmena xomoamuwis un mTH m-

pasmz u ogmoro mapaiseremmuena. OCHOBamMENM uapaiieemme-
A smseTcs KBAAPaT co cTOpooi 6 cn. BuicoTi mapaireremimexa
 mupasuasr panus 2 en. JIOKaITe, WTO MIOMAAL NOTHON HOREPX-

noetu Muororpamumica pasua 20(5 +V5) ox* (puc. 1.51).

pasna 6 cw, a ee sucora ~ V22 cw. Haiizure: 1) anogen

1.101. Cropoua ocuosamus npaswisoil Tpeyroxbuoil nupaMIL

2) amy.

TpARILLT Yroa mpi ocHOBAMINE; 3) YTOX MEAAY GOIKOBLIM PeGpOM if 1to-

38

Puc. 1.52

Puc. 153

[Paiuicerantpatoral
1102, Kpuama sosa nocrpoena s snae
npaBTLNOI seTMpeXyroTLOf mapaNI-
st (puc. 1.52). Boronoe pedpo xpuumm
panno 4 . Haitgure sucory xpsmi, ccxu
Anma fowa pania 8 1.

1.103. Ocuosamuen Tpeyroxbuoil mpa-
NI SBIRETCH TPABHILHLL TPEYIOTbHIK
1 noe ee Goxomwe pedpa panmt 15 car, a ce
suicora — 12 cu. Haiigure cropouy ocuosa-
mus (puc. 1.53).

1.104. Cropoua ocosams mpasis-
Hofi “eTMpeXyTonLHOf NNpAMMAL pamHa
6 u, anopema - 5 . Haiizure: 1) oot
cory mmpavmz; 2) AByrpammLi yroa mpir
ocnopamms; 3) Goxomoe pebpo; 4) yrox
Mec1y GOKOBHIN PEGPON i ILIOCKOCTBIO 0c-
noBamist; 5) oK yroa npw pepe.
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Pasgen 1

1.105. Ocuoamies: HeTHPEXyTOTbHO MIPAMIAS ABIAETCH PABHO-
Gosasn Tpamei, a UEHTP ONHCANNO OKOTO Hee OKPYAHOCTH PACTIONO-
sxen 1a Gombiion ocroamui Tpanemi. Boe Gokosbe peGpa mHpaNAL
pasus: Mencay coSoii. Hocrpoiire oty mepamuay. Onpexeante ocosa-
HiE BEICOTH THPAMILL

1.106. Henomsyiire yeaosie npeawAymeit saaatn, ecuu wewbice
ocrovanue TpanenuIt 1 PaguyC oNCARNOT OKPYRHOCTH paBIS 6 C,
suicora nupasist - 8 cx. Hajiawre nomags mommoit mosepxiocTs 1
AvyrpammLi yroa npn Gonsumex ocnosammi TpanemR.

1.107. Ocnoamue mupassgs: ects napanzenOrpanst co cTopoma
3can 7 cw, a oaua ma ero Awaromancii pasma 6 e Buicora mrpasms,
pasitas 4 c¥, IPOXORNT HEPE3 TOUKY TePECEUCHILR AurAroRaTeit OCHORA-
wisa. Haitne: 1) Gorosie pe6pa; 2) m0Mazs HOAHOH HOBEPXROCTIL.

1.108. Boxosoe peSpo mpasmasuofi mecruyronbuofi mupani-
s, pasmoe b, obpasyer ¢ mocKoeTbo octopamis yrox o. Haiizure:
1) Butcory; 2) AmaMETP OKpyMOCTI, OmECAmHOfi OKOTO OCHOBANIS
3) cropony ocuovamus; 4) anopeny; 5) nromax: Goroofi HobepXHOCTIH

>

Puc. 1.54

s frer.

4 Jlano: PABCDEF ~ npamnmsmas
mecTiyronLuas mHpaNIza.
AP = b, ZPAO ¢ (puc. 1.54).
Haiira: 1) PO; 2) AD; 3) AB; 4) PK; /
58,

"I Pouenti. 1) AAPO = PO = AP x
x sing = b- sing.
940 < cosa = 4D - 2 core. 4
P,
h

3) AAOB ~ pasuocroponiii, AB ~
=40 = b coso.

B g N8

oK

2

0k 1 T - ¥ g

55, -6 % PK-AB 155" cosofi—cos' 9. W

1.109. Bepumia mupanius HAXOAUTCS B uewTpe Bepxieii rpamu
ky0a, @ DEDUINNA! OCHOBANNS ~ HA CCPOANNAX CTOPOH MINHeH TPAHH
xyGa. HaiifuTe I0Ma/ s HOAHOI HOBEPXHOCTI HHPAMILIH, €CTH PEGPO
xyGa pasuo a.

1.110. Cropoms ochomamms mpambmofi UeTMpeXyroTmHOR yee-
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TipumeneHie ypaBHeHM# NPAMLIX 4 AOCKOCTSR B NPOCTPaHCTES

Bunom paszena «IPHMEHEHHE YPABHEHHH ITPAMBIX I
TI0CKOCTEH B IIPOCTPAHCTBE»

L R S R R PR
B e
animéntaactes creayiomun oGpazon:

2) Ecxm 5 xanuom ypaswemmu famoii cucrems: mapamerp t
BMpASNTE Uepea APYTHE VPARHGHHS, TO NOTYWHM KAHOHHUECKOE
[T ——

3) ¥ pasuenne mrocxocr, npoxoasmeii sepes rouxy M,(x,; y,; 2,)

u nepnenzuxyanpuoit sextopy n(a;bic), sanucumaercs Tax:

a(e = x) + by - ) + ez~ 2) =

4) Obuee ypasuenue nnocKoCTI IAMCHBACTCS CAEAVIOMUM 06-
pasox:
ax +by +ez+d=0.

5) Beam maoesoers mpoxomuT seped 1oy M,(x,; ¥,; 2,) mapan-

nemmo sextopas p, (myimik) uw Ba(muinik), ro ce ypasmemue

a(e = x) + by~ u) +elz - 2) =

e
[a =k, - ngky,

b= bm, - km,,
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Jlasnyio cucreny ypassenuit nasumaior o6uuN ypasuenten upi-

7) Vron meway sexropans p, (myinik) u p, (m.inik,) ompe-
Reaserca o opuyre
mym, + mn, + bk,

i en b o e

8) Eoms p(mn;k) mampasasmoumi sextop mpmmo I, a

cos(pu.s

() e O T T 5 D S P T D
& naociocTLI0 @ onpeAceTCH dopNyoii.
ma + nb + ke|
i ent + kot b v
9) Benmumia Ayrpamioro yrma Mesay mioCKocTAME d, 1
onpeaenzerca dopyaoii

con{or) Jasa, +bib. + cic.|

Tl

o1
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Tena spauienns
Pagzen 3. TEJA BPAIIEHIS

B otow pasienc B HO3MAKOMTECH C OAHUM M3 HETEpeCHEAmEX
nomsTHit reoMerpun — TenaMu mpamenns. B mactosmce Bpems Tera
‘BPAIEHINS NINPOKO NPHMEHAIOTCA B APXHTEKTYPE, N ME UACTO BCTPE-
“iaeM 3RS HA HOROGHE WITHIAPA, KOUYCA, YCOHHIOTO KORYCa H T.11.
JL15 TOFO TOGH TPHMEHATE N HCCIEXORATE OCOBEHHOCTI OTUX (HTYP,
Bt ORI OCRONTS STOT PAGAe.

Temu, pacemarpusaensie » pasiere

3.1, Muanuzp.
3.2. Konye. Veeueumii xonyc.
3.3. Cpepa 1 map.

9xeno-2017, 2. Hyp-Cyaman. «Hyp daems ~ aprumexmypuni

cumaon. mo camoe Gorvuwoe sdanue @ Mupe @ Gopme cdepu, ezo
Ouamemp pasen 80 m. 3danue cocmoum uz eocumu smanceil. Hay-
ua mamepuaaw dannozo pasdena, v cmosceme naimu naouwads
cenenus 7-20 smasca.

92





OEBPS/image/309.jpg
Pasgen3
3.1, Mannap

Haysun nynsr, st Gyzere:

© aname onpedeienue wuaundpa, ezo sxexenmel, usoGpaxams
wuaundp na naockocmu;

© awaodums gopxyael naowadeis Goxoaoii u noaKoil nosepxHocmeis
u npusensmy ux npu pewenuu sadav;

© pewams sadawu na naxowdenue sreHeHMOS YUAUNIPE;

 usobpaxams pasaepmy wuaundpa;

© empoumb cevenus yuaundpa naockocmuio u pewams sadauu.

3.1.1. Tonsrne Tea u nozepxmocteii Bpamens

HY/(io yaters OTIrATE TeT0 BPAMILE OT MOBCPXHOCTI BpAMC-
mitst. CHAMATA PACCMOTPIM HOHSITHE M40 6PaUSEHUS.

Tiyers aan wrocinit naruyronsuu ABCDE. Byaew spamars ero
BoKpyr mpavofi, npoxouseii uepes cropomy AE. Torza meciommo
npexcTaBiTy, To HoMywMTCS Te10, MS0Gpanentoe Ha pic. 3.1. D10 Ten0
nasmactes mezox apauenun, a npanas AE - ocelo apaugenus.

Ceuenite Tea spamer s, 0pAIOBANNOE TIOCKOCTHIO, HPOXOAMIE
“tepes och Bpameniti, HASHBACTCH OcesM cewenuen. Bosxoe ocesoe
ceuenie Tena spamenis speTCs GUIYPOii, CHMMTPHUHOH OTHOCH-
TEALHO OCH BPANIEHIS, I OTO CEUENIE OCKID BPAINCHIA XCIITCA HA AR
“aCTH, KAAAAR MY KOTOPMIX ARAFETCA MOXOZHOM (UIypoi BpAMmCHHA.
Ceuente Tena BpameHs, HEPHeNAMKYIAPHOS OCH BPANEHNS, SBISET-
51 KpyrOM GO COCTONT M3 KOHIEHTPIECKIX Kozen (puc. 3.2).

Mi0'ieCTRO TPARUNHALY TOUEK TelA BPAIICHIS HAILBACTCS CrO M-
BEPXHOCTLIO, T.e. NOBEPXHOCTILIO GpaUeHS.
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B weno mosepxmocrs spamenns MOWHO HonywHTS BpamemIeN
urypu, cocromumeil Hy TIOCKIX KPHBX, BOKPYT 3azawHOf Ha JTofi
nrockoeTs ocn. Hanpusiep, na pic. 3.3 HaoGpaxcua noepxHocTs pa-
wmemna uryps, cocrasaemoit us ayr AB u BC, soxpyr oci 00,. Ju-
sms, cocrannentian na yr AB 1 BC, nassnaetes o6pasyioueil nonepx-
nocra spaemitn.

Hrax, 706 oAmoaMaTHO OIpEACTITS Texo (NOBePXHOCTS) BpAIC-
s, ROCTATONO YKA3ATS OCD BPIICIS 1 (PHTYPY, KOTOPYIo BpAmacH
soxpyT Aamnoit ocn.

Puc. 3.3

312, Huawap

Teso, o6padoRaNioe BPAIGINIEN NPAMOYFOTLHUKA BOKDYT oCH,
NPOXOAIICH wEPea OAWY M3 EXO CTOPOI, HASHBEACTCH YUAUNIPON.

Ha puc. 3.4 naobpaxcen mumitap, oSpasosamumii spamenies npa-
Moyrosiica ABCD ROKpYF pRMOf, NPOXORSIICi epea cTopony AB.
TIoR0BiAe MILTHIADS HAIHBAIOTCS KPY2OGBLIL YUAUNIPAN, & UX TIO-
RepxiocTs — YuAunOpuEcKol nosepxuocmsio. Bxecs orpesox CD 1
nApATTCALILLE CMy OTEIKIL, PACTIOTOKCHNLE N WILTHNAPIICCKOF T0-
sepxiocTs, AnamoTCS 0BpazyIOWUN T ToepxHocTs. Hampmicp,
€D C,D, - obpasymomure. Wrax, HOREPXIOCTS, NOTYICNHAS BPAEII.
ex 0Bpasylomeit BOKPYT 0CH WATMIPA, HASHBAETCH G0K0SOU NOGEPT-
Hocmuo  mimmmapa. [lBa PABNLX KPYTa, NOTYMCHHSX BAUCHICN
orpeaxon AD n BC, HASMBAIOTCS 0CHOGANUAMU LILTHNADA, & OTPCOIH
AD w BC - paduycamu ocnosanuii muwrmuzpa. Jlumia obpasyiomeit
WA ABTAETCH €10 6WCOMOI, T.K. OHA OUPEACTIET paccToRHHE
MY OCHOPARNAMI HLTHIAD.

EC miTuApIieciyio ORCPXNOCTS PapedaTs 1o o6pasymomefi
H OKPYIKHOCTAN OCHOBANIIL N PAIREPHYTH Co TAX, TOBH GOKORAA TO-
REPXIOCTL BMCCTE ¢ OCHOBAIISMI ACHATII B OXHOF IIOCKOCTH, TO T0-
Ay purypy, HasHBACNYI0 pasaepmioi yuaundpa (puc. 3.5). Eean
PATIYC OCHOBAII ILTHHADA PARCI F, A BHCOTA — h, TO PAIREPTEA CTO
OKOBOli HOBEPXHOCTIS €CTE IPAMOYFOTHHK ¢ HaMepemMsNH h 1 217
(amua oxpyscuocT ocnonanns munAPS). TOrAR LIOMAAL GoKoROf
HoRepxIOCTH OmpexeAReTCS O CTCAVIOMEI (opMY I

04






OEBPS/image/151.jpg
MHOFOT PAHHIKI
“tenoit nupas pasist 3 o w5 o, a suicora - 2 cu. Hailmure aua-
roma, yoeuennoil nupaMIAL.

1.111. Cropoms: mpasmabmoit Tpeyromsmofi ycesennoii nupamms:
pamuit 2 ¢ u 6 M, @ ARYTpAMHA YTOA MeAAY 6OKOBOfi TpANI0 B
Gomuumns ocosammen ~ 60'. Haiizure ero sucory.

1.112. Tepuerpur ocnonammii yoewemmoif mupamias: oTocaTeR
Kax 13:17, a mepUMETp MHOFOYroMbHIKa, OGPASOBANIOIO. ceweie
YCeHeHHOI MHPANIL HIOCKOCTEIO, NPOXOAIIEli epes cepeAuiy Bii-
cors mapanzenio ocuosamms, pasen 45 cx. Hailmure mepuserpst
ocuosamii yceuennoii mupauzst. CKOTLKO CTOPOR NOKET HMETS 0CHO-
sanse oroil yeeuennoii mupai?

1.113%. Ocuosanus Tpeyroxuuoil yeeuemnoil mupanzs, GoKoBbE
PeGpa KOTOPOii PaBIBE MEKAY COGOI, ABITIOTCS HPANOYIOTLHBIMIL TPe-
yromummsamu. JloxacuTe, WTo rpaik, HPOXOASINAS Sepes FHIOTERYIH
OcHOBAI, HePHeMICYAAPH ILIOCKOCTH OCHOBANM.

1114, Ocronaen: mpasiuzs ananercn pasmoforan Tpaners.
Buscora rpamer pasia 5 ca, @ ce ocrosarn 6 o 4/ o, Boomie
peGpa nupamMms nmeor Annny 13 o u pasni Mexkay coboii. Haiianre
N ——

1.115. Ocrosanmex nupasgs ssasercs xsazpar. Boxosoe peopo,
PABHOE CTOPOHE OCHORAHNS, NEPUENANKYIAPHO IIOCKOCTH OCHORANIA
nupasast. Canoe Gonsimoe Gorosoe pedpo pasio 12 cu. Haiigure sit-
cory mupaszsr.

1.116. Cropomt ocmosaunii IpABITLHOf TPEYroTLNON YeeuenHof
nupasias pasist 4 1 2. Hafiaure micoty 1 anodemy yeewensofi mupa-
Mz, et ce 60xoROE PeSPO aBio 2.

c

1.117. B paBiimuyIo SeTHPEXYTOTLIVIO VCEUEHIYIO MUPAMIAY
Bncan kY6 TAK, UTO OANA H3 TPANel KY6A CORNAAGET € MOHLUIIM OCHO-
BANIEN YCoueNOf TPANIL, @ TPOTHBONOTOAAAS TPAML Ky6a TEAHT
na Goniien ocHOBANNI yeeuemnofl mupamizs. PeSpo ky6a pamio a,
CTOpOHA MEHBIIErO OCHOBANII YCEHeHHOI NUPAMIAL B ABA A3 MeHh-
e cropomst Gonimero ocnosams. Hafizure niomsazs Goxosoit noepx-
HoeTH yeewenHoit nupANIALL.

1.118. Hafigure cyMiy Bcex IIOCKIX YIIOR n-yrOTbROf THpaMIL-
E

1.119. J[syrpamsstii yrox nps ocHOBamI NPABIALHO n-yroABHO
nupasas: pasex 9. Hailure yro Mescny GOKOBLIM peOpON i HIOCKO-
CThio oCHOBAMIS MUPAMHALL

10
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1.120. Thromazs ocnosamsii yceuentofi mupawizs: pavist S, u S,
HafiAiTe II0IMaAL MEOTOYTOTLIHNKA, 0GPAIORANIOTO CUCHHEN II0CKO-
CTH, HPOXOASILEii epes CEPENRY BHCOTH MAPALIEILHO OCHOBANMSN
yeeuennoit nupaszs.

1121, Cropona ocosamms mpa-
BubHOf weTwpexyroTLuoil nHpaMIL
pasua a, a Asyrpammuit yrox mexcay
ABYMS CMAHLIMI GOKOBLINI TPARANI
pasen . Hafiure miomazs Goxomoii
HOBepXHOCTI HHpAMNMALL.

1.122. Ocrosanment mupanuzs: 5
aseres pow ¢ ocTpun yrao 60°. Cro-
Poma poMBa 11 BHCOTA TMPAMIAM pas-
N a. OCHOBGHNe BHCOTH THPAMIZE
copnazaer ¢ sepummoii ocTporo yria
powGa. Haitgure miomazs Goxosoit mo-
sepxmocti mupauast (pic. 1.55).

1,123+, Ecan gsyrpasimsie Vrist npH OCHOBAMIN THPANI PABHB
MeAY COGOl, TO B MHOFOYTONBHK, SBTAOLUICH OCHOBANIEN mEPA-
ML, MOMHO BUHCATS OKPYAHOCTS, H OCHOBANHE BHCOTS HHPAMIL
connazer ¢ enTpox at0fi oxpy:uoeT. Nokamure.

Ynpamuense s nowroper

1.124%. 1) Mepumerp napannenorpamma ABCD pasen 26 m u yrox
ABC panen 120°. Pauye oxpyscoors, smmcammsri » Tpeyrommis
BCD, panen 5 . Haitaure xmms cropon napaziesorpasa, et
AD > 4B.

2) Maomaxs Tpeyrommmxa ABC pasma 15V3 °, ZBAC = 120°
u ZABC>ZACB. Pacerosmme ot vepmmms: A zo mewtpa pucamuoi
oxpysitocts pasito 2 . Halaure ATHIy MeANANH, oUYIenHOi 13 bep-
i B.

1.4. Ceuenun muororpaummsos maoexoctsu. Tpasupusie
P —

Haywun nynsr, st Syzere:

© cmpoum cevenus unoz0zpannuros nocKocmbI0;

© aHamy OnpedexeHUS NpABUBHbE HHO0PARNUKOS U PazIUNGMY
6udet npasubHbx MHOZOZPANNUKOS.

a1
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1.4.1. Cevenne smororpamumnkon

B npoctpancrse Gurypa, 00pasoBaNHAs NEPECEUeNIeN MIOTOTpaL-
Hirka (tena) I IIOCKOCTIS G, HAILBACTCR CENENLEM AAHHOTO MIOTO-
rpaRmca, @ MIOCKOCTE o HasMBaeTES cekyuel naockocmio. JloGoe
CeNeHIe BHIYICIONO MHOTOTPANHAIA ABSETCS BHIITH HOOYIOTh-
sirkcon. Jlinins (FouKa) HEPECEUEHHS CRRYIIEii TLIOCKOCTH G ¢ II0CKO-
©TBI0, MpoXoAMIEii wepea rpams (peGpo) MHoTOrpaNMmI, HATLBACTCR
caedon ceymeit nnockocru. Hanpuwep, ua puc. 1.56 usoopawero
ceuenie weTpexyronbofi npusnu niockocTso «. Tlpi mepeceteni
npuasst ABCDA,B,C,D, ¢ II0CKoCTSI0 G Nonyieno cevenne PQRT. Tou-
xu P, Q RuT snimorcs ciefow miockocrs o ma orpesax DD,
CC,, BB, u AA, coorsetersenio, a totka N ~ CIeA0M IIOCKOCTH o HA
npsoit BC. Amanornsmo npsas QR SBISETCH CICAOM IIOCKOCTH G,
npoxopstuieii wepes rpams BB,C,C, a npmmas KN — ceon nockocti @
na naockocTi ocnopamis. MTax, UT0BH HAMTH CICR cexymedi M10CKo-
CTH Ha APYTOi MIOCKOCTH, AOCTATONHO SHATD HOTOWEHIE ABYX TOYEL,
npumagTeNaIIX dTOMY CreAy.

Pue. 157

Tpusep 1. Jlamss rousn R, Q u P, npunaprexamue peopam AB,
BS u CS mupamngu SABCD, coorsercrsemno. Hyxuo nocrpouts ce-
“emme MIPAMIUN MIOCKOCTHIO, MpOXopmmeii wepes toww P, @, R
(puc. 1.57).

4 Urobu moCTPOMTS HCKOMOE ceuenite, HEOGXOMMMO HAITH CACAN
cexymedi naockocTu o ma rpamsx mupaugt. JUT% 9TOT0 A0CTATONHO
HAIfTH TOUIKH TIEPeCEUGHIA IIOCKOCTIE G C PEGPANI THPAMHAL

Tlo yexosmo mrocxoets o nepecesaer peopa SC, SB u AB 5 rowxax
P, Qu Reoorsercraeno, 7.c. nepecexaer rpans SBC sxoms npsoii PQ,
a rpams SAB - ngoas upsinoit QR. Tereps onpeemin npsuyio nepece-

a2
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‘e o ¢ nA0CKoCTEIO ocHoRaNs. MaRECTHO HOOKERILE TONLKO OHOT
Tousn R, npumasuewamedi otofi ntockocru: R ca 1 AB. Bropas rouxa
M oroit npamoit ssaseres Toukoii mepecenems npsix PQ u BC.

Ieitcraurensio, 7.x. M = BC N PQ , 1o BC = SBC, PQ = SBC.
C apyroit cropomst, T.x. M = BC N(ABCD) u McPQ c a, 1o M
exut ma npaMoil nepecesenus mrocKocteit o i ABCD. Hrax, npa-
mas MR SBISETCH CIEOM IIOCKOCTH G HA INIOCKOCTH OCHOBAMIS.
Torxa s some uaiitu touxy E = MR N AD. Amaiormusio ompe-
seasiercs Touxa F = a 0 SD (puc. 1.57). Cregonarensio, PQREF —

1.4.2. Tpasuasmie smororpas

Ecam nce rpamu BINYIIOTO MEOTOTpARNIKA ABIAIOTCS PABHH
Meszy coGofi TPABITLITLNIL MIHOFOYTOTPIKNIL, 1 B KaKAOH Bepuri-
N MHOFOTPANIIKA CXONHTCH OANNAKOBOC KOTHYECTO PeGep, TO ATOT
MHOTOTPAIIIIC HASMDACTCS! NPAGUABHDLN NHOZOZPANIUKOM.

Jlokasano, uTo CYMECTBYCT TOABKO MATH DHTYICTHX MPABHALEX
uororpammnos, KoTopie masparoTes Taxwe Tenawn Inatoma. Ha
pre.1.58 (1, 2) naobpaens: mempasdp (npasirbmsiii weTspexrpan-
nnK), zexcasdp (npavmbmmii mecTarpamms - xy6), oxmasdp (npa-
b BocMuTpaNTIK), doderasdp (npanmABIL ABeRaAATHIDAR-
B L s ——

Be rpamn TeTpavApa ABIAIOTE MPABILTLRLINGL TPEYTOTLRIKAN, B
Kancuoii sepmmme cxomwTes Mo TpU pebpa. Wrax, TeTpavp — %o Tpe-
yrombmas mupanuza, nee peGpa KoTOpoji pasmut Memay coboi. Hen-
5 myTaTs momSTHe TeTPAdIpA © MONATHEN NPABHTBRON TPeyrobHOH
npavuz. B npaswasnofi Tpeyronbmoit mipasmae nce Goxobsie rpa-
Hix — pasiie MeAAY coGofi PABHOGEAPEIIbE TPEYOTLHIIE, & OCHOBA-
HieM DTOi IHPAMIA ABIFETCSH PABHOCTOpOIII TPEYROTbHIL.

N

Terpaozp Texcaozp (xy5) Oxraxp

Puc. 1.58 (1)
43
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& &

Tosexaop Hicocasap
Puc. 1,58 (2)

Ky6 - mpasmabmbi MHOTOTpAMmIIK, HBeCTHM HAM © MIAAMIX
xraccon. Ero rpamit — paBmsie MeAAy co6oil KBaAPATL, B KanKOi Bep-
nmmme cxoaUTCS MO TP PeGpa. C NOMOMBIO KYGA MOHO HOCTPORTS
terpasp u oxTasap. Ha pue. 1.59 ¢ mOMOMBIO CKpemEBAIOUIXCS
Auaromaneii mpoTHBOmOMOMELX rpaneil Ky6a 1 HewTpoB ero rpaneit
HOKASAMBE CTIOCOGH TOCTPOCHILS TETPASAPA i OKTAVIPA COOTHETCTREIO.

Oxrasap mueer 8 rpaneii, KOTOPHE ABAMOTCS NPABILTLHEINI TPe-
yromummsami, 12 peGep, 6 nepuImH, B KaHAOH U3 KOTOPHX CXOAHTCS
10 4 pedpa.

Jlogexaonp mweer 12 rpaneii, KOTOpHe ABIMOTCH NPABITLHLIN
naruyronsumka, 30 pebep n 20 BepUIIN, B KamAOf H3 KOTOPHX
exonuTes o 3 pedpa.

Miocaoap umeer 20 rpamefi, KOTOPHE ARIOTCS MPARMILHLIME
Tpeyromummcasi, 30 peGep u 12 Bepuimi, B KaIOH 13 KOTOPLIX CX0-
Auress 10 5 pebep.

Puc. 1.59

Honoanumensusie anexmponnse pecypes
hitps://vuzlit.ru/93001 3/istoricheskie_svedeniya_pravilnyh_

‘mnogogrannikah
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D
2nr
—
Puc. 8.5
S,,, = 2nrh,
a wiomans noATof HoBepXHOCTI — 1O GopNYTe
S, = 2ur* + 2nrh = 2ar(r + h).

31

. puasisa,

TLnockoeTs, BPOXOAINAR wepes OGPASYIONLYIO WHIIIAPA I He Hhe-
1OILAs ¢ I APYTHX OBUIEX TOYCK, HATHBACTCH KACAMEALHON NAOCKO-
embi0. Ha pic. 3.6 m10CKOCTS @ ABASETCS KACATEbHOM IIOCKOCTRIO &
AaunoMy mumHHAPY. OCeROP CeuCHIe, NPOXOAAIIES UEPed AANHYIO 0B-
pasymouyio, neprempkyaspio niockoctu o (ABCD) L .

TIpusnofi, onucanoil OKOT0 WITHIAPA, HASMBACTES HPHIMA, OC-
HOBAHI KOTOPOt ICAAT B NIOCKOCTSX OCHOBANNI LULTIHAPA 1 KaK-
Aas rpams xoTopoii kacaetcs ero. Ha puc. 3.7 usoGpaena Tpeyromn-
st npUIMA, ONMCARHAS OKOTO MNIHHAPA. Ee 0CHOBANMSMI ABATIOTCS
TpeyrOMLIIIH, OHCANNLLE OKOTO OCHOBAMIIE WLTHIAPA.

TIpusyoi, enucanuoii B WA, MASHBACTCH MPHIMA, OCHOBA-
HUSMI KOTOPOfi SIBISIOTCH MHOTOYTOTbHMKH, BINCANIME B OCHOBANIS
nunmiapa. Ha pic. 3.8 nao6paskena NpAMAs HICCTHYTOALHAS NPHINA,
snicannas & nuAuRxp. Be 0CHORANIS BIHCAHEL B OCHOBANIS ILTHHAD.
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3.1.4. Ceuemus wuamwapa

@urypa, oGpasosanmas nepecesernuen Tena spamens @ ¢ LIOCKo-
CTHIO G, HASMBAETCS CeweNUeM AQINOTO Ten, A IIOCKOCTS O — cexy-
weii naockocmuio.

Ceuenus yuaundpa

Cosemme, obpasosannoe
.

smasetes kpyzon.

e nepren-
seynapus ero

Konoanumenvusie anexmpounsie pecypes
https://scienceforum.ru/2019 /article/2018011262

T R T —————
L em ofpaayiomeli Texa Bpamenua?
2. i nstamaeton nonepsorsao spame? en o onmsenca o
sonn mpamionn?
5. ino ron KpyOROR WATARAG? VeaaTe oo GeOM, BEGTY
fonorrm moaspencrs,
4. Ko aaprcomn. passepriy waaps? 1 s Qursp s coenoue
o s oo maomzasa?
5. i reos s, AGRALSR 8 KA (OTACAIEAR OKORD T
ot
L —
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Vnpamneuna

A

£ Mperaanise Edoa

3.1. TipuneanTe NpiMep MUAMIAHTCCKIX HoBCpXHOCTeit (1),
Berpeuaomuxca B oKpyKameil naC cpexe.

3.2 Mosiito i HOCTPONTS QILTHNAPIIECKYIO HOREPXHOCTS (IpO-
HBOALIYIO) © MONMOMBIO ieTa GyMArR? CHMTA, 4TO NPANOYTOTL-
bt TmeT ABAzeTCR GOKOROIE NOMCPXHOCTH HPANOTO. KPYTOBOTO
LTMEADA, HAfiATE PARIYC OCHOBANIS STOF0 WLIMHAPA. CKOTLKO
omeron mcer ora sazaua?

3.3. Maobpasute Teo mpamemis, o6pasoRaNHOe BpAmeHNNM
KBAZpATA BOKPYT OO H3 €0 CTOPO.

3.4. Tlo passeprxe onpeenuTe aux muwtunApa (pic. 3.9). Onpee-
wte nOmAY HOTHOI HOBEpXHOCTIL

R-1lcm

10

1= 4om

Puc. 3.9

85, Tlocrpoiire 7e10 BpameHIL, HoAYCHNO BpAIEHEN PANO-
yroummia BOKpYT ero Memsueil cTopouLL.
3.6, Hasonure urypy u onpegeure ce passepricy (puc. 3.10).
P b) B}

o g p

Pue. 3.10

3.7. Haiigure miomass GOKOBO HOBEPXHOCTI WITHHADA, PAAUYC

s o7
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ocmosauis Ko0TOporo pasew r, a smcota — hi a) r=2 cx, h=3 cu;
6) r=10 s, h=T7 an; 5) r=5 n, h=12 u.

3.8. Ocenoe ceuemue WLTMNAPA eoTh KBAAPAT MAOMAXLIO S.
Hajigute niomags mnomoii nosepxocTi mimMEAPA, ecau: a) S=
=16 cx’; 6) S=121 u'; 5) S=441 e’

3.9, Bucora nummmapa pasa 11 cx, a paguye - 3 ox. Haizure
nxomas nomuof mopepxmocTH wEANAP (puc. 3.11).

3.10. Hajiaute n710mas TOAHOM MOREPXHOCTH WMAMHAPA, HOTY-
“eHHOTO BpAICHHENM KBAAPAT IIOMAALIO, PaBOil 169 cu’, 0K0O0 0F-
Hoit 1 ero cropon (pic.3.12).

D

h=11en

R-3 cn

Puc. 3.11 Puc. 3.12

3.11. soGpasure wiiHHAPH, NOAYeHNMe BPALICHHEN HPANO-
yroabEmKa co cTOpoHAMH 2 cxt 11 4 C3 BOKPYF KamAofl 13 ero CTOPOH.
HafiAi1Te HIOMaKN 0CEROTO COUCHIA i GOKORO NOBEPXHOCTIL

3.12. Paguyc ocuovamms mmimmApa paven 6 ca, a mucora
5 cae. HaliguTe AHATOHATS OCEBORO CeMERI ILTMIAPA.

3.13. Jlnaronam, ocesoro cewemis mwmunApa, pasnas 12 cu, 06-
pasyer ¢ nockocTsI0 ocosamus yrox 30 . Haiizute: 1) pagiyc ocnosa-
i} 2) BLICOTY; 3) IIOMAAL OCHOBARIA WLTHIAPA.

3.14. B wummap mmscan xy6 ¢ peopon 4 ou. Haiizure momazs
noamOit noBepXHOCTH WIHIAPA.

3.15. Passeprica GOKOBO/i NOBEPXHOCTH WLINIApPA SBIRCTCH KBa-
Apatox: o cropouoii, pasuoii 10 cx. Haiizute paguye ocxosamis wit-
umgpa.

3.16. Cxomuko: a) uewrpos cuaberpum; 6) oceii cusmerpus;
8) naockocreit cuserpun meer mnmAp? Heobxoamo mi, wrobs
BCC TNOCKOCTI CHMMETPIN NPOXOAIN epes ock wmApa? Ofocmyii-

08
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8.17. Jluaromans ocesoro ceuemis mmammApa pasua 48 cu, u ona
naxsonena mox yrow 60° K muockocs ocnosamus. Haiiru: 1) pamsye
ocuoBamit; 2) BLCOTY; 3) IIONAAY OCHOBAMAS WHIHIZPA.

3.18. Butcora wuamapa passa 12 ox, a pagiye - 10 . Ceserne
LMD, NAPATTETBHOE OCH MLTMHAPA, SBISTCS KBAAPATOM.
HaiiquTe paceToAMe OT OCH WLTHHAPA X0 ILIOCKOCTI CCUCHI,

MpersTrEee pafor
3.19. ¥ aucta craau nyxuo caenars TpyGy ammmofi 4 3 n Aa-
serpost 20 e Tlpn cnapice AwcTa crany 2,5% co MAOMAMI CORMEIA-

ioTes. CKOTLKO KBAAPATHAIX METPOR CTATBHAIX JHCTOR PACXORYETCS
Ans HaroToRNeHuS YeTHpeX TPYD?

3.20. Jlsa pasAMNHAIX ITHHADA HOIYHEHS BAIICHHEM HPANO-
VFOALHIKA BOKDYT KaCAOH 13 ero cTopoi. JIOKAWIUTE, UTO MAOMAAH

noBepxmoCTeii OTIX WHIMIAPOS pasiL. BYAYT i pABHM WIOMARM X
nomix noRepxmoCTe?

8.21. MaoSpasure Teno npamenis, oSpasosammoe BpamemeN: Bo-
KpYT ORHOf W3 CTOpO: 1) PABHOCTOPORHETO TpeyroTmKa; 2) Mpa-
BusmOro mecTmyroMsmIKa.

3.22. Menomuay yenonie mpexaymeii saxaw, naituTe momazn
0CEBOFO CeuenIR, ecAU CTOPONA MHOTOYTOTbHIKA PABNA .

3.23. Bucora munmiapa pasua 6 o, & pamuye — 5 cx. Haitaure
ILIOIAAL CeUENIS, MAPALICILNOTO OCH WLTHHAPE # YAAICHIOF O Hee
na 8 o

A Jlano: mucora (ocs) mwaunapa 00, = 6 e, pamuye OA = 5 cx,
AA,B,B ~ ceenie unmmapa, napasrensioe ocx 00,, OF = 3 cx —
paccrosmie ot oc wuAHAPa A0 ero cenems.

Haliti S, uaee

Pemere: S, - 00,-4B.

1) TIps mocTpOSHII WILTHIAP © 3aAAMNBMA HaANETPAMI BbiIe
MBI BHAHNM, NTO B OCHOBANIH MILTHIPA Y HAC JEXHT pasHOGeAper-
it Tpeyrouni AOB, GOKOBHIe CTOPOHH KOTOPOTO ABAMOTCS pa-
auycamu: R-0A-0B=5 cx, a OF-3 cx - swcora, onymesnas ma
rous O na cropony AB (0CHORARIE CoueHIs NUARADA).
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|, 1. Mo uagumacten cenenniex nororpanmKa? 1o TaKoe cexymax nio-
exoers?
2. Uro HauBaCTes cA010M cokymeli K NOBOPXHOCTH (A PeGpAX) M0~
rorpamka?
3. Kaiie MIOOrpANIIIH HALIBAIOTe NPABLIILINI? COILIO BIAOR
e cymecrayer?
4. Kakono paomeiiie MLy T0TpayipoM i HpABILHON TpeyroTLHON
‘npasion?

Vnpamneuna

A
[+)liparauseckaalpacoral

1.125. Hs mrormofi Gymars caenaiite passepriy: 1) Terpasspa;
2) rexcaoapa; 3) oxrasapa. Ha kaxAoit pasReprxu mocTpofiTe co0T-
BercTaylomi sHOrorpaRRI.

1.126. C nomomwio sepensmmoro Gpycia usroTossTe Mogean
HPAMOYFOTLHOTO NAPALIEINIUNEAS i BAOTS HEKOTOPOH II0CKOCTI
pacniTTe 70T HApALTCTCTITCA.

1.127. s cpenammbix w3 IIOTHO GyMars yBermsemuoro mac-
Imraba paskeprox AoAekasxpa u mxocasxpa (puc. 1.60) moctpoiite
coorsercTsyomii ororpanmiK.

B

Pue. 1.60

1.128. Mosexy st X:10puAa HATPis, GOALIIE WIBECTHME KAK HOBA-
peHIas COTB, PACHOTATAIOTCS HA BEPUINNAX (BUTYPH, NOZOGHOI OKTad-
Apy. B KPHCTALINECKOf KONDHIYDAII MOTEKYIIH HMEIOT ODILHe pe-
Gpa. Ompegemire, CkoMLKO OGUYIX PeGep MOET HMETS OAHA MOTEKY I
XJt0piza naTpIA ¢ APyFHMH MOTeKyaM (puc.1.61).

& roBHl ONIpeACTNTE, COALICO OBIHX PEGEP MOAET HNCTE OAHA
MOeIy A XIOHAA HATPHS ¢ APYTUMI MOTEKYIAMMH, HYAHO IHATS,
cxomKO peGep mneer aTa Moexya. Tak Kax MoTeKyIa HMeeT GOp-
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MHOFOT PAHHIKN
Ay, HOAOGHYIO OKTAdAPY, TO oma mucer 8 rpa-
seit 1 6 sepms. Tlo dopuyse Diiiepa
n-mtk=2,
T - KOTHYECTBO BepUII MEOFOTpaIII-
a, m - Komusectso peGep, a k ~ KomECTRO
rpaseii.

6-mi8-22m=12
N
Hrax, Monexyna x710piza RaTpua © APYTI-

st Monexyaa meer 12 obumux peSep. W Puc. 1.61

1.129. Hajigure nomams guaromarmoro cesems kyGa, ccnm ero
pebpo pasmo: 1) 5 cu; 2) 8 ex; 3) 342 .

1.130. Haitgure yron meway Auaromanse rpaedi xy0a, cxoms-
mxes B ool Towxe.

1.131. Byser 2 MHOTOFpARHNI NPABIILHBM, €CTH €X0 BEpUINIEL
pacnozoens: » uewrpax rpameii: 1) rexcasapa; 2) rerpaopa? Kax
HagBaCTCR 9TOT MHOTOTpARHIK?

1.132. Ma crOTKIX NPARIILHLX YOTHPEXYTOTLHEIX THPAMIA COC-
70T oxTasap? Kakomo oTHOMGHIC RAICOTH 9TOfi MUPAMIAL K ATHHC

1133, ByseT a1 MHOFOTpAMINHIC IPABITLNLIN, €CAI €T0 BepuIHa-
st smnsoTes: cepemmnt peSep: 1) Terpaoapa; 2) ozasnpa? Kar masut-
BacTes 970t MOroOrpanmIK?

1,134, Haftqume MI0Mmazs AMATORATLHOTO CEUEHI OKTAYAPA, CCTH
ero pebpo pasmo: 1) 5 ox; 2) 12 e

1.135. Tocrpoiire cesenne xyba ABCDA,B,C,D, miockocrsio, mpo-
xonsmeit sepes pedpo AB i oSpasyiomeit ¢ ocnosamen ABCD yrox,
pasusti 1) 30°% 2) 45% 3) 60°.

1.136. Tocrpoiire ceneume Tpeyronsuoii npuawst ABCA,B,C, moc-
xoeTLI0, MpoxoImeit weped pepo AB u wepes: 1) vepuumy C,; 2) co-
peuiy peopa CC,.

1.187. Tocrpoiire cesenne mpasmmsmoil ueTHpexyroTuOi mi-
pasizs SABCD, ecau cexyiias miocKocTh HPOXORHT tepes peGpo
AB w cepeamuy pedpa SC. Hajimure naomazs ororo covems, e
AB-SA-1 cx.
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Pasgen 1
1.138. Ocnosammen mupasmast (puc. 1.62) ananercs mpmioyroms-
wmk ¢ peopasm, pammivn 5 o m 15 cw. Boxossie pedpa obpasyior ¢
noCKoCTRIO OcHOBARMS yron, pasubii 607 JlowaciTe, TO MIOMAAL
1253
e

conenun AHC panua -

1.139. Ocuopammen nupasAL ABIAETCS NPANOYFOTLII ¢ peSpa-
s, papmstis 6 cau i 9 . Buicora mupaxmas: 8 o 1 e ocnosae Co-
smazaer ¢ sepummoii A. Jloxaxure, wro mioman cevemnx AHC pasna
1213 ex’ (puc.1.63).

H
™
D
a= 90|
a
c
58 Tow
Puc. 1.63

1.140. Ocuosamusnn ycestennofi THPAMIN SBISIOTCH KBAAPATH:

© pebpasu, pankisuis 14 cat 1 9 o, a Gokomsie pe6pa 0BpAIYIOT ¢ MI0-

exooTsio ocHomaus yrox, pasmsii 60°. JokauTe, 4TO NAOMALE AA-

11548
B

romATLHOrO covenns pania o (puc. 1.64).

Puc. 1.64

a7
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1.141. [lan mmororpanmux, co-
crassenmai 7 wyta % napanir
(puc. 1.65). Bee pebpa muororpamm-
i pasias  ou. Hoasre, 470 o
B eirenisia o cion s

un (0,54 ).

5

1.142. Ocuosamuess npsnoro ma-
paseremunesa spasercs napaite-

HOTpase, CTOPOIH KOTOPOO paBHBL

2 cn u 5 om, a ocrpuii yro paves
30°. Ceuentie napasienenumesa, HPOXOASIIEE HEPEs MEHBIIIC OCHOBA-
Hie napa7IeIOrpaMMA, 06PAIVET ¢ MIOCKOCTAIO OCHOBANI Yrol, pas-
it 60°, a g5e APYTHe BEPUIMNLI CoNeHS PACTIOTONCHM 1A GOKOBHX
pe6pax napaxzeremumena. Haibpure miomazs cevens.

1.143. Uepes cepeAE MY CTOPON OCHOBGHIA HEpUEHII-
KYTIPHO €FO. MAOCKOCTI MPOBEACHO Ceveme MPABHALHOH TCTHPEX-
yroawoit mupasizst. Halizie II0Mmans 9700 cevemus, ecai BHCOTa
nmpasas panwa h, a Goxosoe pebpo ~ b, (bH).

1.144. B npasnasioii yeenennoit mupasze ABCDA,B,C,D, gaxo:
AB=12 o, 4B, 4 cx, a cc mucora pasna 4 ox. Haiigute niomazs
ceuenns ABC,D,

1.145. PeGpo y6a ABCDA,B,C,D, pasuo a. Tocrpoiire cesenue
xyGa, npoxomsee wepes cepenumt pedep AB, AD, B,C, u C,D,. Haii-
AuTe nomas 910K cevens.

1.146. Byser s MuOTOTpANHMI NPABMILHSIM, €CIH ero BepuIi-
naMu smaIOTCR Copeamnt peGep oxTavxpa? Haiigure miomans moi-
Hofi NOBEPXHOCTII NOTYUEHHOTO MHOTOTPAINIA, CCTH PEOPO OKTAOAPE
pasio a.

1.147. Tloctpoiite cewemue npsmoii weTsipexyronsoii mpHoMB,
npoxomuee wepes Tpu Towki P, @ u R, npumazrencame Tpes Goxo-
Bb peBpay npuaMbL.

1.148. Haiigute asyrpamnstii yrox rerpaszpa.
1.149. Haiigure asyrpamisii yron ZQKP = ¢ oxraoapa (puc. 1.66).
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& Tano: ABCDPQ ~ oxtasnp, Q
ZQKP - ¢

Haiirn .

Pemenue. PKQT ~ poxs,

KT =a,KO =3 <l

2
A AQB - pasuocropomit,

” ¥
o= B ax0q 00 - V
V2

[QKT=KO = = PQ = 2a. 4

Puc. 1.66
Tlo reopente xocuiycon

PQ* = KQ' +KP* - 2 KQ - KP - cose.

= h = 1)

PG

1.150. TLromas ocosamii yeewemnoil mupasiast paist 2 on’ 1
32 ex, a ee pucora paszerena na Tpu pasmse wacri. Hailmure mio-
INGAM CovemMil, NAPATICTLUAIN OCHOBANIN YORUCRHON THPAMIAM H
POXOASIIILX Mees TOMKH AHIS BHCOTH.

c

1.151. TloxauTe, 4T0 HPOTHBOMONOMHLE TPANI OKTAIAPA HAPAT-
exbi, u HAFAUTE DACCTORHIC MAAY WM, CCIH PEGPO OKTAIIPA
pasio a.

1152, Ceuene npamur-
noii  uerspexyrombmoii  mi-
pais, sce pedpa KoTopoit
papmi a, mpoxomur wepes
cepeamub CaemmLX  CTOPOR
ocHoBamI W cepemiy BHCO-
7o mpass. Toctpoiire o10
ceuenue  maiizute ero wio-
mans (puc. 1.67).






