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B
2.69. Uepes xarer AC mpmwoyrossoro rpeyromsiuka ABC c
npsesin yriom C NPOBACHA IIOCKOCTS o, KOTOPast € M10cKkoeTEI0 ABC
cocrasser yroa, pasusii 30°. Haiigure pacctosmie or Touii B a0
nockoets o, ecxn AC = 6 o, AB = 10 ca.

270, Bepno 1t yrsepacaenite: «]lse 110CKOCTH, HPIEHHKYAPILE
OAHOI TLIOCKOCTH, NApATLIEALIL MEHAY CO0OI»?

2.71. Tams mocxoern a, B, 1, o L7, B Ly u o L. Hoxamure, wro
npsNas @~ p HeprCRAMKY TP TIOCKOCTH Y.

2.72. PeGpo xy6a pasio 8 cu. Haiigure funy orpeska, coeamsio-
IEro cepeANLI ABYX CKpeIIBAIOMIIXCA PESep.

2.73. Haiigure avyrpammsie yrau Tpeyrombuoii mupaMisi, nce
peGpa K0TOpOii paBmBE MEAY OGO

2.74. Toura A pacnoxoseia na paccroammit 3 ot 1 4 o3 oT rpameii
npsisoro gsyrpamioro yrxa. Haibgure paccrosmue ot rowii A 10 peopa
AByrpamioro yraa.

2.75. Jlana tpeyromuuas muparuza SABC, see peGpa K0Topoil pas-
st aeesxy coboit. Towxa D sasercs cepexuiioii peopa AB. Toxamure,
410 yron CDS sBIseTcs THHEHELIN YIJION COOTBETCTBYIOWEo ABY-
rpantioro yraa.

2.76. Ozun KaTeT PARHOGCAPEHHOTO NPSMOYTOALHOTD TPOYTOALHIIKA.
NpHEALTCHNT NIOCKOCTH o, a APYrofi Kater ofpasyer c meit yrom,
papmuit 45°. Haitzure yrox sexay runoremysoii tpeyromwmma m

AB. Haiigure yrox ABD (puc. 2.39). <Y

2.78. Mo rousn, orcrosmeit ot nroc-
Koot ma paccrosmmi 6 ca, mpose- q
fems ame maiiommse, obpasyiome
© maocxocrsio yrau, pasmse 45° u
30°, a wemay coboi mpmwoii yrox.
Hafigure paccrosmme Meixy ocmoma-

Puc. 2.39

279, JlokaiTe, 4TO NAPATLICALEbE HAKIOIHE OGPAIYIOT € wIOC-
KoCTIO paBiLie yraLL.
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2.80. M3 momcn A, yraremnoii ot naockoern wa pacerommm 10 o,
nposezenst naxtonnste AB w AC 1o yraox 45° x waockocrn. Haitgure
BC, ecm yro emcay npoerasn naxaowLx pasen 120°

©

2.81. Iuneitustii yron asyrpaunoro yraa pasen . Ha peSpe atoro
yra BoaTs TouKE A 1 B, K KOTOPLIM NpOBeACHE mepuen iy spi AC
u BD, nexanye » pasusix rpansx. Haiizure CD, ecnu AB = a, AC = b,
BD-c.

2.82. Kot opeska AB PaconoieHs! 5 pasksix rpauax ABYrpan-
10O yrma, K peGpy KoTOporo mposeaemss mepuenguiyraps AC u BD.
Tloxazcre, uto ZABC = ZBAD, ecxu AC = BD.

2.83. Tpu ayua, uCXOAMINC U OXHOM TOWKH, O6PAIYIOT MEHAY
coBoii Tpi 0CTPAIX YT, PABHELX @, it 0. JlOKAKHTE, UTO BHTOTRACTOS
PABGHCTEO COS @ - COS = COS ®, CCII IIOCKOCTI! YII08 @ 1t Y NCPICHAIL-
KYARPLL MERAY coBol

2.84. B xiySe ABCDA,B,C,D, maitzure yron weway npansi AC,
wBD.

2.85. Jlan npsuoyronsmii napannesermnes ABCDA,B,C,D,, yron
sescay npswsie B,C u DC, panen 60°, B,C ~ DC,. Onpeaenute nux
werspexyrommica BB,C,C.

2.86. ILnocxoctn , B 1 y nonapuo nepnenguyaspuss, Jlokaxue,
4T0 mpANLE, O KOTOpLN ONE IEpeCeKRIOTES, TAKIe TOTAPIO TEpCH.
prre—

2.87. Hepea oKy A MAOCKOCTI o NPOBEACHH NAKTONHAS & I TpSMAS
b, nexamasn 5 oroit mrocxoctn. Haitaure Z(a; c), ecnn ¢ anasercs
npoexmmeii mpsMoii @ ma maocKoCTs o 1 £(a; b) ~ g, £(¢3 b) = .

2.88. Uepea rouin A 1 B II0CKOCTH o IPOBEACH ! ABS HAPALICILIEIC
HAKIONHEE, KOTOPME © IIOCKOCTHIO o oGpaayioT yroa . Haitauze
PACCTOSMME MeLY OTHMN HAKIONNLIMI, €CIH DACCTOSNINE MEMAY
npoeKIEMI AauNLIX HAKTORHLX PaBKo b1 AB = a.

2.4. Hao0pakenue nPOCTPAHCTEEHHEIX (HIYD HA IIOCKOCTH

Haywun Matepuaiis xamuoit Tewst, na Gyzere:
© auaTh ONpeACTCHI 1 CROfICTRA NAPATICTLHOTO HPOCKTHPORANNA;
* 1AOBPAATE OPTOTONATLIAIE TPORKINE (UFYD HA ILIOCKOCTIE;
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© smaTs onpeieremie i CBOMCTBA NPAMOYIOTLHOTO MApATTERC-
neaa;
© BHBOZT CBOHCTEA MPAMOYFOALHOTO NApALICTCNMIEAA 1 HPH-
MemATL WX mpu pememimm saat.

2.4.1. Tlapaaneasioe npoekTHpOBAMIE 1 €ro cBoficTRa.

B KypCe CTEPEOMETDILII 0Yelk BAIKHO YMETH CTPOHTE HIOGPANKCHHE
npoctpancTsenmmx  Quryp ma Oymare. IIpasiibio  mocTpoemioe
H3OGpaKeHHE OOTEMHBIX (BHIYP SIBISTCS OCHOBHAIN ¢OPYAMENM>
‘pemenns aazad. OBLIYIO NPH MIOGPACHINI NPOCTPANCTRCHHLIX (uryp.
HCHOTBIYETCS METOX NPOKTHPOBAMILS, pACCMATpHBACMBNIi B Kypee
“tepueni.

Tlyers xamsi mioCKOCTS o, MPAMAR @, Nepecexalomas ee, i g
rypa F. Toraa mmosectso Touex F, mrockoc-
TH @, KoTOpHe mmimOTCH TouKaMm mepecete- /7]
xy uryps F napantersmo mpawofi a, ¢ A
IIOCKOCTEIO G, HASMBACTCA Maparaensoll vo—
npoexyuei urypu F ma maockoers a. \
Hanpuuep, na puc. 2.40 msoSpanena napaz-
sennas mpoenus Ky6a maparzenno mps-
moit a. Ilpm orow mpaMas @ HASMBaeTCR
HampaBiemueM mpOEKTHpOBAmMS, a4 TIOC- Puc. 2.40
KOCTE @ ~ ILIOCKOCTEIO TPOEKTHPOBAMILSL.

PacCMOTPHM HEKOTOPLE TPOCTHIE CHOMCTBA MAPATIENLON TPOSKIIL.

Teopema 1. [lpu naparieivuon npoexmuposauuu npoeuuei.
npANOL, He NGPAATEABHOIL HANPAGACHU NPOCKMUPOGANUS, Ha NA0C-
Kocmy sexsemes npanas.

A Tlyers gama mpswas a, ne mapanaems-
Han manpaBienmIO WpOSKTHpOBANNE P, W
nxocKocTs mpockTHposamus a (puc. 2.41).
Boasent Touxy A € a u ce npoexmm0 A, € a,
A4, | p. Uepes mepecexmommees mpmie a
u AA, mposesew mrocxocts f, xoropas
nepeceuer miocKocTs o Mo mpAMOi @, Tpo-
xomseit wepes Touxy A,. Tycrs B - npous-
sombmasn Towka mpsmoii a. Uepes Toucy B
5 mocxocTn f} mponenem mpsywo, mapamnensmym AA,. Tiyers ota
npsman mepecexaer mpymo @, » Towxe B,. Tax Kax mo mocTPoEmIIO
BB, AA, n AA, | p, 70 BB, | p. Cxeponarensmo, B, € a snasercs obpason

Puc. 241
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Touicat B npi Mapaie koM NPOCKTHPORAHNI B HANDARICHILI NPAMOI
P, T.e. HPH NAPALIETLHOM HPOCKTHPOBAMII 05PA3 OGO TOWKH HpS-
MOl a npuHARTERT HPINOIE 4,, 4TO 1 TPeGOBATOCH AoKATATS. B

Caeaersue. Bee npoexmupyiouue ayuu moex npaxoit npunadae
cam odnoir naockocmu.

Hanpiiep, na prc. 2.41 iys A, IPHIITO HASHBATS npoeKmupYO-
W ayuon, & nrocxocTs - npoexmupyiouel n1ockocmuio.

Teopema 2. ITpu napasaeasion npoexmuposanuu npoekuuu na-
PALICAGHNY MPANGT (HE MAPATACILHbLX HARPAGKEHUID MpOCKMUPO-
5aNUR) S6ASOMER RAPaTRCAEHMNL TPANBN (Ut OTHO MPANOL).

A Paccmotpm mapazembmoe mpoexTHpoBamNe B mampasiemi
npsoii p ma maocKoeTs . llyers Aams: npsmwsie a n b Taxne, wr0 a | b
wa ¥ p. Bossmen Towm A € a, B € b wx mpoexman ma mockoeTs
oboamasmn wepes A, m B, coomnercremmo (puc. 2.42). Tponeaen
naocxocTs [ uepes Towy A, m mpmuyio a, mnocxocts y ~ wepes B, u
npstuyio b. Tlo reopeme 1 mpsiwas a, ~ 1 @ snasercs oBpasos mpmwoit
amnb, ~y 0 aswaseres obpasow npswofi b. Tax xax a | b AA, | BB,
(44, lp. BB, lp), 7o p | 7. Tlooromy a, | b,.

Ecam mtocxocTs [ 1 1 connagaiot, To o6pags MapaTETLHLIX MPsL-
ML @ 1 b WP mApALIETHON NpoCKTHPOBAMI ConnaAAIOT (pic. 2.43). W

B caysae, xoraa a | p (p - npoexTupymomas npsas) 06pas mpoi
a smaseres Towkoii (4 = a N o) (puc. 2.44).

a/ 1B

Puc. 242 P vy Puc. 2.44

Ma ZOKaAHHEX TeODEM BHTEXACT CICAYIOUIES BAKHOR CACACTRIE.

Caeacrsue. [pu napaizeasnon npockmuposanuL, ne Napaiiets
Hox nanpasenuio npoexmupoaanus: 1) ompesox (ayx) omoGpascaemes
& ompesor: (ayu); 2) napanseavnuie ompesku (1yu) omoGparaiomes
& napanzeavuwie ompesku (1yuu), NPUNEM MPOCKUUL NGpAAEbHbLE
ompesros omnocames kax dannbie ompesx

M Beex NApALIGILHLIX TPOCKTUPORAHNIL MOAKHO BHIGINTE 0pMO-
20nanvHO0e TpoCKTHpORAIIIE, T.0. CAYNAIL, KOFAA HAUPABIGHIC TPOCK-
THPORANILA NEPNEHAMKYIAPHO ILIOCKOCTH TPOCKTHPORANI.
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‘Hanpuep, 0pTOroRaOe NPOCKTHPOBANIE TPUMERSETCS KA YPO-
KX MEPUENIA, MIKEHCPH €O MCHOALIYIOT B CHOMX MEPTEAGAX M T.IL.
Jleram, usoGpaernnas ua pic. 2.45, ana B TPex OPTOFOHATLHLLX TPO-

exmax (puc. 2.46).

Pic. 2.45

Pic. 2.46

2.4.2. Hpswoyroasusii napassexenunes

TIpsyoii mapaienenmes, OCHOBAIMII KOTOPOTO ABIIOTCS HPS-
MOYTOLIMIGH, HASHBACTCA NPAMOY20ABHIA NAPAATEACNUNEION.

Poaxirey

Jloxannre caexyioiue Tpi CROiCTBA TPANOYIONLHOTO TApALIC:
semunesa (puc. 2.47).

1. Tpamm npaNOYFONLHOT NAPATICTCTNNEA] ABAAOTCA NPAMNO-
yrozmmas.

2. Boronsie peGpa pANOYIOALUOrO MAPAIEACMITEAA TEpIERAIL-
Kyanpuss ero ocomammo.

3. Bee anyrpamuste yrau - npae.

Jlamna u mupuma mpAMOYOTS-
HiKa, SBASIOWErOCs OCHOBANIEM AaH-
sofi (urypsa, 1 s1icoTa (BoKos0e Pe6po)
HAGMBAOTCH MpEMA  UIMEDENUAMU
npsIMOYTOABEOTO  mapaieremumexa.
Hanpuuep, na pic. 2.47 orpesox AB —
mna, AD - mupuna u AA, - scora
npsIMOyronLHOTo napanTetenuIera.

Teopema. Keadpam duazona:iu npaxoyosHozo napazsesenune-
a pacen cynne readpamos mpex ezo ussepenuit.
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12, Vicaimine caask MesAY TPHIOHOMETPINCCKINI (YIKILHAMI 00TPOTO
Y181 CT0pOHANI TPAMOYTOILIO0 TPeyTo LA, Hammmite anavie-
st TpUTONOMeTpIecii dymkiuil yra, pasHoro 30°, 45°, 60°.

13. Bamwmere GOpMYIM MOXOWACHIS WIOMAZC TpRMOYTONLMHA,
rpeyronbiIia, HApALIETOrpaMNA K Tpanens. Hasomte i yKakiTe
Ha PHCYIICAX, TOCTPOCHILEX BANI, NCHCHTS, IPUNCHACUME b ITHX
Gopuyaax.

14, Uro raxoe ckaTApHas BexHUIIA, BeKTOPRAR BenHA? Kakie ox-
TOpL HuBMBAIOTCA KoLTHICApHLMI? KOKA CBADL MOHAY BEKTOPON
1 mpeoGpasoBAIeN MapALIEILHONO Neperoca?

15, Uro Takoe Moaym: exTopa? Kakie BeKTODM MALBAIOT pABLMM?
Kax malira cywwy u pasmocrs mexropos? Ha pucymke moka
ST, KAK MOAHO PAVIONIT BOKTOD HA COCTARLTIONNC, DACIO-
HOCIILIC HA TOPECORAIOIXCS TPAULIX.

16, Uro TAKoE RO MEAAY BEKTOPANM, CKATPHOC IOUIBCACHNE BOK-
ropos?

17, Uro asoe koopawHATH BeKTOpA? HAMMIINTe CKATSPHOE HPOKIBORE-
Hite BexTopoB B KoopAUHATHOI (opie, Yer0BEA KoLTUHERpHOCTI
. oproronansocts seiropos. Hamumiste (opayay Haxosiems
JERTE R ——

18, Uro Taxoe HApARASIONIII BOKTOP, BOKTOP HOPMAAH IpHON? Hamk-
nTe ypasenie npavol, POXOAAWIEI! HEPes ABe IATANIIE TONKIL.
‘Hanuimise QOpuy.y KeACHIA OTPEIKA B AQHHOM OTHOIICHIL.

19. Uro oaauaor cioma epementie TpeyroaLIKas? Chopyupylite
‘reopeus1 Kocuiyeon 1t cunyeos.

20. Yo masumacres ocosoll cunmerpuell, ueHTPATLIOH cHsMeTpHCH,
ToBOpoTOM it napa.Lre bk meperocon? Kaxinun ofmm coficr:
PR P ———

21. Yo raxoe npeoSpasosanie moroGus, rouoTeTHA? CopuynHpyiTe
“IPHNAKH NOA0GHA TpeyFONLIIKoR.

22, Uro masmacres oxpys0eTHi0? HAIOBNTE GO OCHOBHLIC MONCHTH.
Kax maiiTus gy okpyacocTI, ATIIY €0 AYIH?

23, Y sumssmon spyTox? Sammmee Qapa SATAR KPS,

24. Hasosure coolicrsa nPONOPUMOMATLILX OTpeaion Kpyra. Kakins
CBOHCTBON OBIARAIOT BICANIAE b OKPYKHOCTS VMY

25. Uy paBa cywua BHYFDOHAX W BHCNNNX YEIOB BMIYKIORO
amoroyroxska?
26. Kaxun enolicrao o6nagaet Guccetpiica Tpeyronsumica?
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'BomBock! H ynpaNHeRNA AR NOSTOpENNA KyPa nRAAMETP AN
OCHOBHBIE ®OPMYJIBI ILTAHHMETPHIL

3 @urypa

Ocnosisie dopayast

1 2

3

1. | HponssosmssiiTpeyromumms

B HNK a

m, - wepuana
1~ 6uccexpuca
h, - msicora

2. | ipasoyromuimsii Tpeyromsmx:

o =gt + b, £C = 90%
h ~JAH BH:a = c-BH;
b=cAH;a=cosind=c-cosB;

SnA cosB

a=b- tgA=b-ctgB;

s-la.y
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1 2 3
3. | Mpaswnumusic tpeyromums | 4 = ZB = 2C = 60%
4 AB = AC - BC = a;
4. | Hapazzenorpasme 0 - oD;
BC ZA + /B = £C + £D = 180°;
s
. ,, AC 4 BD® = 2(a* + b
AA S=-a-hiS=b-h;
D
A S=a-bsinA.
5. | Hpasoyrommnc AC = BD; A0 = 0C; BO = 0D
B T C | s-a-b
’ -.
4 = D
6. | Pows
B_a__c
’l %/
Aaw
7. | Knapar AC L BD; AC = BD;

A0 = 0C = BO = 0D - R;

PURN. TS I

S=at

3
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z
Sy
ZBAD -E‘BD ~ BC);
e
AMQD-ACQN-E[DM+L‘N)X
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Py S——
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e T —gama
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1 2 3

|- -coso.

i=(1;0), j=(0;1)~ eunuume
Bexopus;
¥ a3, ye(-003+0) raxue, w0

E G- xi+yfsmenxuy
e —
nexropa @ : &= (xi y).

Jx*+x* ~ mozyms sextopa.

Ecan @ =(x,39,). b= (x,iy), 70

ath=(xtx;y,+y)

ra=0x;

19,), 2 € (-o03+o0),

A2
R

R

Vupamuemus A mosTOpems Kypea nAARMMETPHN
A

0.1, Tlepuerp pannoGeapennoro Tpeyromsmuxa panen 48 o, oco-
Bamme — 18 cu. Hajizure Goxonymo cropony Tpeyromsma.

0.2, HaiiauTe yrom, KoTopHe mOTyRaoTCR MPH mepeceuemT ABYX
npserx, ecam cywa Tpex 3 oTIx yrao panma 300°.

0.3.Orpearcn AB 1 CD nepecexatores s Touxe O 1 eases aToit Tos-
xoit mononaw. Jloxaxure, w70 AAOD =~ ABOC.

0.4, Kaxyo urypy Moo moctponts, mo-
crenonatensio  coemmsn  cepeammm  cropom:
1) Tpeyromsmma; 2) npasoyronua; 3) pon-
6a; 4) xpaapara? OBocnyiire orver.

0.5. Tlepmerp napanzenorpassa PQRT pa-
nem 24 cw, a mepmerp Tpeyromsmmxa PQT —
18 cx. Haiigure gy auaroaan QT (pic.0.1)

0.6. B npsoyromsmon Tpeyromsmxe @ m b - Katerss, ¢ - rumo-
emyan, a @ - yrox, mporumoneamuit xatery a. Haiimure nemonecr-
e onevenTs: TpeyrombmmKa, eom:
1a-dm,b-3m 2)a-12em ¢~ 13 cm
3) a- 30° ¢ - 12cm; Ha=60°% b~ T pu.

r

P T
Puc. 0.1
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& Tloxases, wro sumomuzercs
panenctio DB; = DA® + DC* + DD;
(puc. 2.48). 3aeck B KauecTse TPex
uaMepeRIii TpANOYTOTLHOr NApAT-
C aenemumeas ABCDA,B.C,D, manria

otpeastu DA, DC u' DD.. B upa-
soyrommne ABCD xaapar aua-
ronan BD panen cyse Knazpaton

Pic. 2.48

ero a1 mmpumL:
BD* = DA* + DC*. Yermpexyronsmux BB,D,D snasiercs mpamoyroms-
ko (oBocuyiire 970 canoeronTensio). Tloatouy

DE; = DB + DD} = (DA" + D DA*+DC* + DD} m

Caencrame. Juazonaau npanoyzonvnozo napartesenuneda pasin
meady coboi.

A Boeaen obosnasemns: AB - a, AD = b,
A4, = ¢.Tlo roxazamnoit Teopene AC, = CA, ~
~BD, - DB - o+t +c . m

Ipaxoyzoxonwi napazaeaenuned, y
Komopozo oce mpu usmepenus pasw
mexdy coboii, naswsaemes xyGox (puc.
2.49). Bee pedpa xya pammst mencay coboii.

pusiep 1. Haiizen auaromams kysa o
peSpos, panm a.

A Tiyers u xybe ABCDA,B,C,D, (puc. 2.49) AB = a. Haiizen BD,.
Tax xax AB = BC = BB, = a, 70 10 ciexersiio myicest:

Orver: BD, = i-a.m

Puc. 2.49

2.4.3. Tlrowans OpTOTONATLHOI POCKIII MIHOTOYrOTLIIMI

Teopema 3. [1101ads 0pmozona1bHOl NPOCKYUL HHOZ0Y20OTLHUKG
Ha naockocms pasna npoussedenui ezo nAOWAdU HG KOCUHYC Yzra
HEHKY NAOCKOCMbIO MHOZOYZOALHUKA U NAOCKOCTIbO €20 MPOCKIULL.

A Vrpepienue Teopess AOCTATOWNO FOKAJATH AS TPEYOTb-
KA, T.K. 0G0 MHOTOYTOTBHMK MOXHO PASGHTS HA HECKOTLKO Tpe-
yromummson.

Chauaza PaccMOTPIM TPEYFOALHIK, OAHA H3 CTOPOH KOTOPOTO ma-
pamtensua mioexoers npoekTuponamms. IyeTh MIOCKOCTS MpoEKTIL-
poBamis o mpoxoauT wepea cropony AB tpeyrornmua ABC. Ecm o

60





OEBPS/image/213.jpg
asmen 2

e mpoxoAuT epea AB, TO M MOEM PACCHOTPETD HIOCKOCTS ., TIPO-
xomamywo wepea AB, u a, | o. Hrax, nyers ABcauC ¢ o
epes C, ofoonaumn ocmopamie mepen-

Amsyanpa, omymennoro ma Tosxn C ma mioc-
xoers a, CD L AB (pie. 2.50). Torza o reo-
pewe o Tpex nepnemamxymspax C,D Tawe
smasercs mucoroi Tpeyromsmmxa ABC,.
Eean

1
£€DC,=0.C,D=CD-cos0,S,,.= 5 AB-CD,

Puc. 2.50
s,

1
ne,™ g ABC\D, 710 8,,,= S, €08 0

Tiyers meneps rpeyromsmux ABC
He mMeeT CTOPO, NAPAILTELRbLX 1I0C-
ko npoexriponanis a. Torxa, Kax
noxasano ma puc. 2.51, AABC moxio
pasbuT, ma gma TpeyronLmmKa miroc-
KoeTbio, mpoXogameii wepea oxmy 3
sepurn AABC mapaniensio miockoc-
T npoeKTHpOBARIS. ARAIONHAHO 70-
KasaumoNy Hseex paencrsa:

106, Sunc 008 925,,, S,,708 0 ue. 251

Tax' wax AABC, - AABC, To
e Sno, * Supe ™ Sunay  Suoe™ Sun 08 @+ Sy 0050 =
=Sy cos 9. @

2.4.4. HaoGpazkenie npocTpancTemILIX (IUIYp Ha LAOCKOCTIE

Tlpn uaobpacesin HpOCTPAHCTRGHMX (EIYD HA IIOCKOCTIE
IIMPOKO TOALSYIOTCS CHONCTBAME NAPALIETLHOTO MPOEKTHPOBAMIS.
TIpi o70M BAXHO NPABIILHO BMOPATH HAIPABIEHHE HPOCKTUPO-
samus. Hanpunep, ecii CcIpoeKTHpOSATs Ky B Haupasiemii, nep-
nemcyAApHON. 0ROl 13

rpatel, 7o noayTox Ta-
‘pannenorpamy (puc. 2.52).
Tipn npoeicruponauus pe- A e 4

YTONBHON MHPAMUAL B HA- ‘
s BN - 7
B i \(
Pkl i oy
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Tiopnowancynapnocrs & npocTpancr:

Pasyseercs, omi naoSpazemIs e MOTYT GuTh IPURATI B KAuCCTRE
oBpasa xyGa ma, cooTmeTCTBCNNO, 06PASA TPEYTOTLHO MAPAMHALL.

Tirax, npit u30GpAKeNII NPOCTPANCTRCHHLL GUTYP MHOTOTPANIL-
KOB HCODXORMMO MPIACPHBATLCS CACAVIONULX HPADILT.

1. Hpu npoexmuposantu xnoz0zpaniuros nexomopeie €20 petpa
ocmaiomes & menu Opyeux spaneis wnozozpanNUKG U paRmuuEcKU
emanoaames neaudunsinu.

MaoSpakcemie HeRMAMMAX pe-

D D
Gep mpoussogmTcs  mymicTHp-
ot mwmmedi. Tipw oTos uio-
A c Gpasxcenue unozozpannuros e
00x00un0 ocyusecmoanmy mar,
umobu roauvecmeo ezo Heau-
B A B

Quabix aunuli Guito no eos

Puc. 2.51

‘Hanpusep, cpapnuTe ABa MAOGPAKHNS OAHOH I TOfi e TPeYrOTLHO
nupasge: Ha puc. 2.54.

o o L 2.06pasw pasnsix ompeskoa duzypel e
o S5 Goxxenbi pacnosazamyes na odnoit npaoi.
1| o

Hanpusep, s pic. 2.55 06paast orpeaton
PQ.MN 1 UV 112 IIOCKOCTIL o CORIAZAIOT, T.C.
3 97070 0GpAGA HETEIS PAATHITE 06PATLL 0T-
AeALHLIX 0TPeaKoB. AHATOFHTHO dTOMY Ha

puc. 2.52 u 2.56 uenpamwinHO HIOGpAEH

Puc. 235 opas xyda.
D D
i A‘C A‘C
7 B B
Pus. 256 Puc. 257 viiiats

3. Ilpu usofparenuu nupaxuds neoSxoduso mouno onpede-
Aumb ochosanue nepnendukyAzpa. nposedennozo us GepuUHNL K
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Pasaen2

Hanpuyep, ecxn ma pue. 2.57 maoSpamena mmpamia, nce peSpa
KOTOPOfi paBiL MeAY CoBOii (IpaBIILLL TETPAYLP), TO Y MUPAMIAL
na puc. 2.58 sce pedpa He GYAYT BOCHPHNMATECH PABHBIM, T.c. 3Ta
nupasza ne BoCHpHIMACTCS KaK HpaBHLHLE TeTpasp. Tpam ACD
s ABC Bsamyno mepresuicyAspis.

| L Hro maxoe napanzeasuoe mpoexiposanie?
2. Karciuis coficrianis 001A1A0T NAPAIIEILHOE HPOCKTHPOBAIE?
. Kakoo HAPALICILHOC MPOCKTHPOBANIE HATHBACTCS OPFOFOHATLHL
npoexruposamieu?
4. Kaxoll opay1oil ONpeAeAeTen LAOMIAAL OPFOTOHATLHON TpoCKIIE
amoroyronska?
. Cipopuyaupyiize ocHOBHLC TPABILIA UAOPIKENIS TPOCTPANCTRCH-
o uryp a naoeKoCTI.

£ Mpesgnisden (EEon
1. TaoGpasuTe TpeyrozuyIo MEPAMMAY TAX, WRoGk ocmomamie
Bucori: 1) commato ¢ Touroil mepeceuemn uexuan Tpe-
yromumma mpm ocuomammm 2) commazo o ommofi ma
‘Bepumn ocHOBam; 3) HAXONHIOCH HA CepEANIE ORHON 3
ctopou ocomama; 4) HAXOAWAOCH e TREYTOTLMMKA HpH

2. Bumommute sazamie 1 Amn NeTHPpexyrombuodi mEupaMAM,
ocHOBAMIEM KOTOPO CYANT KEAAPAT.

3. TocTpofite naO6pKeHIIe 3HAKOMEIX BAM MHOFOTPANIILIO
1) xyba; 2) mapannexenunena.

Vnpamneuns
A
2.89. Iocrpoiire npamoit napannesennes ABCDA,B,C,D, (oro-

rpammn, ¥ K0T0poro nee rpams - npsoyForbIKH), coii 1) AB ~ 2 e,
AD = 4 cx, 44, - 3 c; 2) AB = 5 o, AD - 3 c, A4, - 6 ox.

2.90. Tpoesuus xaxix puryp Moser Gurs Touoii?

2.91. Tpoesuun npswsix a b napannersist. Beerga mi sepio yr-
sepucuenite, wro a | b? OGocuyiire orser ma pucymke.

292 B xaxux cIyuanx NPOCKIMS OTPeSKa Ha IIOCKOCTS of
1) pasia caxomy orpesiy; 2) ects Toua?
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TPEHCAOBHE

Jammii yuemus: npeanasnatern ana 10-x kiaccon obmeopasona-
TOALUAX IIKOX EOTECTHONNO-MATEMATINECKOFO HANPARICHIS 1 ATA
KTACCOB ¢ YIIYOICHNBM NSy TeHHeM MaTeMATHICH, B 9TOM chmice 3TOT
yHeGHIK Tax e, KAK i IPEABYILe yeOuuii a5Topos «Teonerpius —
7,8,9», smasercs yuumepeansuLe.

B HeZ0M KYPC CTEDEOMETpHI MMCET PAA CHeNHICCKIX ocober-
nocreii. B oTHtHe OT MIANMMETPHE SACH PACCHATPBAIOTCS HPOC-
TpancTReme durypst i ux crofictsa. [IodToMY 0T YUAIIXCA XONOT-
HUTETLRO NOTPEGYIOTCA WX CHOCOGHOCTI NPOCTPARCTRERHOTO H006PA-
sxemus. JIna DAIBUTHA OTHX CHOCOBHOCTE eKOMEHAVeM dame 0B
PAIATECH K PASTUSHAIM MOZEIM HPOCTPANCTBEHNALX Tex HIPAKTI-
KOBATHCS B IPABMILIOM H3OOPANEHMI ITIX (BUIYD B TeTPAIL.

Tlomutel B CTepeoMeTpii NPABiibiO NOCTPOCHRb PHCYHOK —
970 3an0r yenexa. TI09TOMY CIEAVET BHIOAHSTS Be NPAKTHIECKHE 3a-
A, IpHBEACHIE B KONUe KaIOTO MYRKTA, H APYTHe MHAMBIZY-
axbEbe MpAKTHYECKHE SATANIS, SARAMIMeyuHTeTeN. TAIKE AOIKHO
ROfITI B MPUBLIIKY YMEHHE OTRCYATL HA TEOPETIUCCKIE BONPOCH, HPIL-
BefeniLe B KoM KANAO TeMHL.

TIpu usyuemun Kypea reoMeTpum mo AamOMY yueGumky, mHesa-
BHCHMO OT HPOGMIA KIACCA, PEKOMEHAYETCH NPMACPRUBATLCH cre-
AVIOIIX MPABM: NPH 9AKPOIICHI HOBOI TEMA! HEOGXOMINO, UTOGH
KAKAL VICHUK NOTHOCTEIO BMIOHIT NPAKTHUECKHE JAJANHA U B
nomiow obvene yesows sapames rpynms A. Humase Gyzer mesos-
MoXHLM B mONHON Mepe yesouts sagamus rpymn B, C u mocre-
Aviomue uosse ey, TodTOMY HEOGXOTMNO CCAUTS 32 TeM, WTOOH
yHAIIHeCH, KOTOpHE He B HOTHOM OOTeME YCBOWIH SARANHS TPYMHS
A, He NEPEXONMIN NOCHONINO K BLNOMHEHIO SARAM CIEAIOUX
ypomseit cnocoerit. Kai G: mit GELIO 03O, TEPEXOR K BMIOI-
HOHMIO TAKEX Q%GHUI O OCYIGCTRAATECA HIMBHAYATHO
HO Mepe YCBOeHIS yuemMKOM sajamwil rpymmM A M HpAKTHSeCKEX
sagammit.

Ormering,uto HeyeTAMHA HOHCK, HeVTOMHMLT TPYA M Biico-
KO CTPeMIeHIe, HECOMHENHO, NPUHECYT CBOM MIOAH B OCBOCHIM as-
noro npemneral
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Tiopnowancynapnocrs & npocTpancr:

2.93. Moscer i npoesis OTpeska GuTS GOTLIIE IPOCKTUPYEMOTO
otpesxa? OBocuyiite otser ua pucynice.

2.94. Moryr am Hemapaienbuie HpSME OPOCKTUPOBATHCS A
nocKocT B Bge napastensuix npmix? TpusesuTe npiNep.

2.95. TLtocKoeTs MHOTOYFOTLAIKA e NAPATICTLNA HATPABICHIO
npoexTuposani. B Kaxyio GUIYPY mpoexTHpyeTca: 1) Tpeyronsii
2) xnagpar; 3) npmvoyroxsui; 4) mapaierorpaNs; 5) Tpaema?

2.96. Jlan passocropormi TpeyromK co cropooit 6 cx. Haiigre
omazy €ro OpTOROMATHO NpOEIINI MA WOCKOCTS, KoTOPas 00pa-
syer ¢ wiociocTbIo TpeyroLmIKa yrox, pasmii: 1) 30°% 2) 4% 3) 60°.

a 2.97. Oproromansuas mpoexuus
pasioGeapentioro Tpeyroxbmia ecrh
paBHOCTOpOMMI TpeYTOTLIIIK O oTo-
pouoii 6 cx, oama eTopoma KoTOPOro
SIBIAETCS OCHOBARIEN AGHHOTO PABO-
Genpentioro Tpeyromsmika. Haiigute
n7oma s pasnoGexpemnoro TpeyroL-
nuxa, ecan ero miockocTs oGpaayer
© miocKoeTsIO NpOCKTHpOBARIS YOI,

: 1) 30% 2) 45% 3) 60° (puc.

I
|
I
1
I

Pue. 2.59
2.98. C nowomuio Teopesst Thuparopa moacute, wro AHaro-

nax, d UPAMOTO mpanieremMICAa ¢ MIMepewHIME d, b ¢ (-

na, mupiia 1 BHCOTa) OnpexenseTCs TO Bopyyre d = a® + b + ¢,

2.99. Halime f3iny AMATONAII HPANOTO HAPALIEICNHICAR, eCTit:
1a=4,b =3, c=12;2)a=1Lew, b= 1cm, c =2 ox; 3)a =9 ene,
b=Bem, c— 5w d)a=9mu b~ T c -39 an

2.100. B rerpasape (sce pebpa pass: mescxy coofi) pebpo panio
8 o, Hafigute ntomans oproromanmoit npoexmtr Goxonodi rpam na

B

2.101. Moser s mpoesiys KpuB0ii s GuTs, BPAMOi? OTser
noscnTe Ha epreie.

2.102. Moxer mu nepasioGeapentas Tpamemyis GuTs mpoexieii
‘pasmoGexpentoii Tpanem? A naoSopor?

2.103. Herwpexyronsunk 4,B,C,D, ~ npoexnus Tpaern ABCD.
Toctpoiire mpoexmmo cpeeii s Tpanem.
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‘Bompocer n ym

Paagea 0. BOIIPOCBI M YIIPAJKHEHHSA s
TOBTOPEHHS KYPCA ILIAHHMETPHH

oS AR NOSTOpERNA KYPCa AnEMMSTRAN

Haywin MaTepnaaus xamioro pastexa, mar:

+ nosTopuTe MaTepuans, npoitzennsie B -9 Kraccax;
* noaroTomiTecs K OcBOGHIIO HOBMX MaTepuAion aa 10 kuace.

UT0Gt My'IIe YCHONTS MATEPHATH, H3YSAEMHE B KYpCe TeOMETpII
52 10 xrace, 5as HEOGXOAMNO BCHOMMATS i HOBTOPHTS TN, TpoiAeH-
mte B xypee maammeTpi 5 7-9 Kraccax. Ocodo creayer obpaTaTs
BHIMANHE KA CACAVIOILIE BOTPOCH.

Wi 1 Koo yons naaumaonen cuewnmanan, a cakote — nepriscaumann?
Bunoxmure wepre. Karusn cooficrsai o obaagaion?

2. Ha pucyice, mocrpocrmos nase, nazonsre yoaw, oSpasonamie
D Hepecoseri ABYX WpAMLX Tpersei.

5. Karcno Ane mpaie HaSM8810763 IApALICTEIINE, & KaKe ~ HepTr-
Aoy ApING? OF Py ToCTpOIiTe MepEIY AP TP 1t
poBEpTe TPAGTOPTDON X MepreRAIKYIAPOCTS.

4. Ciopyupyiive npuanarn mapatersiocr mpassx. ocrpoiire

HA A3 NAPALJENBHLE NpAMEe (HAKJONHO K JMHHAM TeTpam)

W npoBGpLTe X MADALICLMOCTS, MPIMGNAR ce TPH TPHANAKA

naparensoons.

Kascan dnrypa nadusmaenes speyrommtxon? Kascne i Tpesron-

wikon ma awsere? Ha pucyake, mocrpoemnow nax, naomine

e 76O KKAOT0 HATRARORO BaS TPeYTO LMK,

Copuyampyiite NpUINAKE PaBeHCTEA Tpeyroabmukon. Chopmyi-

DYIiTe TpHIAKH DABCHCTAA TPANOYTOTLHISX TPEYFOTHIIKOD.

7. Kaxoii ueTsipexyronsuux Hamsaetcsi napaviexorpanmon? Cop-
yHpyiTe IpHANAKH NADAICOTPANNA W PRLACHITE HX CNILEA A
preye, nocrpocow zas. Toerpoiire ot pyit napawzeoFpaN
W mpoRepiTe BuTOMesHE TR AANAKoR napALTGTOTpANA.

D T T —
Kascrte . enoficrna nit anaere? Toerpoiire ot pyit amw durypis 1t

npoRepiTe MpamLTOCTS PieyKa ¢ MpiACHCRON cROCT KKAOT

wa uryp.

Kascoft weraapesyraninc naasmactes rpanernei? Kasc o miz 1t

caoficrna s anacre?

10. Y70 Taxoe cpemuax mummx Tpeyromsuuka (tpanewm)? Kaxue ce
enolicrsa ni asere?

11 Cqopuyaupyiize reopexsy uparopa. Tlocxpolite Tpeyromsui, coor-
BerCTIyIOuI YTl Teopeue. VKAKITe oro H1eMONTH.
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BonpoCHI 1 yTPaRNENNA ATA NoSTOPEAA KYPCa RARHETPAN
0.7. Tlo Amyst cropoma  yrry MeacRy M maiiziTe nromAs: a)na-
pannesorpaa; 6) Tpeyromsmxa, ccn: 1) a = 2 1, b = 8, a - 30%
2)a=dcm b=2V3 o, a=60% 3) a=2m b= 2 M, a=45°
0.8. Haiizure mi0mags poNGa, cTopoa It 0fa 3 AMATONATCH Ko-
oporo pai 6 cx.
4 0.9. Jlan napaznenorpases ABCD. Towxs E 1 N -
cepepunmst cropon BC 1 CD cooTsercraero. Buyu:lwre
excrops AE n AN wepea nexropst A - a n 4D ~

B, 0.10. B rpeyrommnce ABC yron C mpmwoit, Z4 -
= 80°, AB - 2/2 ex, CD — wenana. Burncaure
cxiapace pomsecasmke meRTOpOR:
1) CB AB; ) CB-CB; 3) AB-AC (puc. 0.2).

Puc. 0.2 ¢ 0.11. Opun s xateros mpaMoyromBHOro Tpe-
YTOALHINKA, BNNCANHOTO B OKPYAHOCTL PAAUYCOM
50 , pasen 60 a. Haiigure 570poii Kater Tpeyromsmmsa.

teomerpuslivflapxurekrypal

Bieno ~ 2017. MesyHAPOHAS CHENHATH3UPOBANNAS BHCTABKA
0% arupofi MesAyRapoaHOro G10po BuCTaB0k. TIaBNbIN 00LEKTOM
BhcTamin cTazo cepirecioe xamie «Hypas: Biexs.

Pounin sazasy 0.11, yauaere guauerp edepst.
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TosTopenne

0.12. Orpessu AB u CD mepecexawrcsi 5 touxe O m gexsres
oroii Toukoii B pasmux ormomemmnx: AO : OB=CO : OD=1: 2.
Haiigure BD, ectu AC = Zom.

0.13. Menomssys yerosue mpeasiaymeit samats, foxasute, WTo
ACIBD.

0.14. ILromazs xpyra pasua 36 ', Haitanze anmny oxpysuocts,
coormercTayiomeit 9oy KpyTY.

B
0.15. « u f - xma yraa rpeyrosnmuia. Ilox KakmM YrioM nepe-
cexatores GuccexTpiCs ITHX Yra0?
0.16. Octpaii yrox npsvoyrobworo Tpeyromswica paser 30°, a ero

runorenysa pasma 24 c. Hailure s OTPesKOB rHuoTenysH, na
KOTOPHIE €€ ACTNT BHICOTA, IPOBEAENHAN H3 BEPIIIHE HPSNOTO YI1a.

0.17. TIpmiste KacaioTes OKPYKHOCTIE B KOHNAX XOPA, PavHofi pa-
uyey. Haiigure noxyuusmmecs yris.

0.18. Ocuosamus pasioGoxoii Tpanens paswst 10 e u 15 e, a ocr-
putii yron pasen 60°. Hafigire ce nepusterp.

0.19. JloxaxcuTe, TO MapAILICIOTpAMM, B KOTOPELT BIICAIA OKPYK-
HocTs, ABAseTCA poMGOM.

0.20. JTosasute, 70 CpeH BCEX MPANOYIOTLHIKOR ¢ OAHHAKOBLNI

HepuMeTpaNH HANGOTHIIYIO TIOIAAY HNEET KBAAPAT.

0.21. O1a OKPYKHOCTS OIHCAHA OKOO TPAMOYTOTEHONO TPEYTOTE-
muka, a gpyras suscama s wero. JOKMNHTe, WTO CYNMA AHANETPOD
STHX OKpYCHOCTEli PABNA CYMME KATETOB JTOFO TPEYTOALIIKA.

0.22. Txomans Tpanemus pasua 594 cx?, ssicora ~ 22 oM, a pas-
nocrs ocnosamuit — 6 cx. Hailmure ocnosamms Tpanem.

0.23. B sazaue 0.5 maiiaure niomans Tpeyromsmmxa PQT, ecxn
PQ = PT.

11
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'BomBock! H ynpaNHeRNA AR NOSTOpENNA KyPa nRAAMETP A

0.24. B oxpyuoctn xumoii 127 cx mpomeiena Xopaa, pamas
6car. Haffire Ipagyeyio Mepy MesLimeil AyTH, cTATHBACHOI XOPAOf.

B E c 0.25. Ha cropotie BC napazenorpayaa
ABCD sasma tousa E rax,wro BE : EC = 1:4.

st

Bupasure sextops AE u ED uepes mex-
ropst AB, AD, pavmue @ u b coorser-
4 3 D crseo (puc. 0.3).

Puc. 0.3 0.26. Hepes epunity C napasesorpas-

Ma ABCD npomefeia mpAMAf, KOTOPAS HEPECEKACTCS © MPOAOIE-
s cropon AB 1 AD » touxax E u K coorsercraemo. Jloxazire,
wro BE - DK = BC - DC.

0.27. Haiigure Tpersio CTOPONY TPeYTONLHIKA, €CTI ABE CTOPOHE
ero pasnst a 1 b, a naomazs 0,5ab.

0.28. Vron xoneSanus MamTHiKa HACTeNNAIX Wacon panen 36°, a
A YTH, KOTOPYIO NPOAETMBAeT Kower MasTHHia, papua 24 cu.
Haiigure fnny MasThuKa.

c

0.29. Tlocrpoiite Tpeyroasumk, amasm ero yron, GuccexTpmey i
BLCOTY, ONYIIEHHYI0 13 BEPUINIH STOTO yrTa.

0.30. floxamure panencrso TpeyronbnKos IO ABYM cTopomaM
seguane, nposexemHOf & oAOH K3 MX.

0.31. J[waronazs Tpanewuun ACTHT TPAnECNIIIO Ha NETHPE TPEYTOTD-
ska. JIOKa7ITe, STO TPEYFOTHRMIH, OCHODARMSNA KOTOPHX SBS-
B g p———

0.32. Kax mOCTPONTS TPEYTOTHIK, GCTH GATANEL CPOAMHS ero
cropon?

0.33. B npAMOYTOTLION TPeYFOMLIIKE OAIN NI VEIOR PABEI CPOA-
newy apnipuerirueckomy apyx Apyrx yraos. Hafigure xaters: a7oro
peyrommIca, ecnu ero rumoTeRy3a panma ¢.

0.34. Jloxazarre popstyny Tepona, nenonsays eopessy Iluparopa.

0.35. Haiizure niomazs pasHoGeApERHOro TPeyrObHMKa, eCI ero.
ocoBaMIe PARHO d,a BHCOTA, MPOREXEHHAR K GOKOROH CTOpOHE, pan-
na h.
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Tosroperne
036, Bepunmu  peyromumua B c

naxoasres nTomcax A(-7; 5), B(3i-1),

C(5; 3). Hanmme ypavmemus cepe-

AmmmL nepuemyTAPOD 9TOrO

Tpeyromsmua. b

0.37. Jorasnre, wro ecan ABCD - ’

npsiMoyronBII, TO A5 11060 TOwKRM
o
O nockocTs BIOARAETCS PaReHCTRO —

A0°+CO* = BO* + DO (pu. 0.4).

0.38. Haiigure gy obmeis kacatensuofi oxpywmocteii pagyca-
st R w1, Racaiomurxes: ApYT APYTa puemmI 05pagos.

0.39. Kaoa conas Mexcay mpeoSpasoamsus mosopora u mer-
*pabiofi cinmerpun?

0.40. Buyrpennss Touxa P rpeyromsmixa ABC yrosiersopser pa-
sencrsy ZABP = ZBCP = ZCAP = ¢. Bupasute tgo wepes miomazs
TpeyronBHIKa I ero cTOpOMEL.

Menomsays caiir hitps: // www. geogebra. org/? lang=ru, s Mowere oit-
HOMMTI, HEOGXOTMMHIE BAN IPOCTANCTACHILIC PHCYHKH I SOPTOAIL.
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‘AXcHOMSI CrepeoMeTpUN. [13pannenkHOcTE & APOCTRANCTS

Paszea 1. AKCHOMBI CTEPEOMETPHH.
NAPAJLIEIBHOCTD B IIPOCTPAHCTBE

1.1 Aseuomss crepeonerpi i wx caexcTBUS.
1.2, IapaaieasmocTs TPAMAIX I mAOCKOCTell B NpOCTPANCTRE.
Terpasnp u napaxreaemumex.

1.4. Pacnosomenue ABYX NAOCKOCTEli OTHOCKTEALHO APYT APYTA.
1.1. AKCHOMEI CTEpEOMETPIN  HX CIEACTEMS

Msysun matepuazs: xamnoit Tews, 531 Gyzere;
 SHATH AKCHOMM CTEPEOMETPII, X CTEACTBHI;

© HITIOCTPUPOBATS H JANHCHBATE X ¢ NOMOIISIO MATEMATHNECKIX
© DPMMEHSTS AKCHOML It MX CEACTHILE PH PEIIHIN SAAaY.

111 Boexenne

] mepmnn

i, 1 T e 0. ) =
ST T ) e P, oA e B
St 45 Syomet i < x38) Yo KT T mA
) T e G e o e et
Goocnyiine ommen.

Puc. 1.1 Puc. 1.2

Jlo cux mOp B Kypce IIANMMETPHN Mi HSySATH CBoficTsa (HIYD,
sexamux wa oauoi miockoeT. Ofmaxo me ce Towx Guryp (rex),
BeTpewaOmIXes HA HpaKTHKe, Mexar 5 omoii miockocri. Hampi.
Mep, TOwKH kY0, NHPANIM, WM, WAPA, KOHYCA  AD. Tel,

14
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Pasaen2

2.104. A4,B,C, ananerca npoexuneii AABC u maocxocrn ABC 1
A,B,C, napannensuss. Jlowancure, wo AABC ~ AA,B,C,.

2.105. Cywona g soex peSep napamnenemunexa ABCDA,B.C,D,
pasia 72 cx. Haiigure gy xaxzoro peopa, ecuu AB : BC = 2 : 3,
BC:BB-3:4.

2.106. PeGpo xy6a pasio a. Hailsre ity oTpesica, coeAmmOmero
CepeauIb ABYX CpEIMBAIONIXCH PeGep.

2.107. Orxersre na peGpax SB, SC u BC rerpaspa SABC tosicn P,
Q. R coorsercrsento. Haiigute Touxy nepecesenus: 1) npmoii PQ u
nxocxoctn ABC; 2) npsnoii QR u maockocrs ABS.

2.108. Tlapaxzenorpaynt co copomamu a 1 b m ocTpuM yraom
escay mun 5 45° apasercs oproronanumoil npoekmueil pouGa, ox
w3 yra0s xoToporo pasen 120°. Haiigute cropomy pomGa, ecam yrox
Meiay IIOCKoCTANI poMGa It IapaTesorpaNa paset 60°.

2.109. Haiigure BCOTY HpaBIIBHOf SeTHPEXTOABHON mHpAMIL
(ocHOBANME MHPAMIL €CTS KBAXPAT, A HEHTP KBAAPATA SBIAETCH OCHO-
BaNHeN BLHCOTH WHPAMIL), CTOPONA OCHOBAHI KOTOPOil pasua d, a
Gosonoe pedpo pasio b.

2.110. Hajfqure A1itiy 0CHOBAHHS TPABITLHON HETEIPEXYTOTEHOf
nupaszs, Goxosoe peSpo KoTOpoil pasio b, a muockmii yrox mpw
sepumme pasex 9.

c

2111, [lan napasesorpass, KoTopuii spaseTes mpoeiuueii pouGa,
© ocTpuine yraox B 60°. IocTpoiiTe MPOSKIIIO BHCOTH POMGA, TpORE-
Aewnoit ws BepIIALL TYOTO yra.

2.112. Pebpo xyba ABCDA,B,C,D, pasio 8 cu. Haiiaure niomazs

oproroansuofi npoesutn Tpeyronsmxa AB,C na: 1) naociocrs ABCD;
2) mrockoers A4,C,C.

2.113. Kax woxwo paspesars 1y5, 4rodu § covemum noaysmici
P —

2.114. Tlocrpoiite ceuerte, TPOXOARIIIeE Hepes CePEANHEL ABYX cO-
ceamux GoKOBHIX peGep NPABIILHOI HETHPEXYTOALHON NEPAMIM 1
HepIen Ky IAPHOE TIOCKOCTH OCHOBAMILS.

2.115. Cropoma ocuosamus nupaMmm Hs HpemHIyIedl sasatn
pasia a, a seicora — h. HaiifuTe WIONaS TOCTPOCRIOTO Conemus.
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TIpAMOy OMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES H BEKTOPM:

Paazea 3. IPAMOYTOJILHAS CHCTEMA KOOPHHAT
B IIPOCTPAHCTBE H BEKTOPBI

3.1. TlonnTue BexTopa B MpocTPANCTRE, ACHCTRIS HAZ BEKTOPANIL
3.2. KoOpANNATLI TOUKH I REKTOPA B NPOCTPANCTRE.
3.3. Craanpuoe npomasexenite nexopon. Jleaemue oTpeaKa B AaH-
3.4. Vpasmemie miockocrn. Bazamume mpocTpameTn
ypaBRemMIMI 1 HepaReCTRANI.
3.5. Yparmeune npavoii  npocTpancTre.
3.6. IIpivenemte ReKTOPOR MPH PemICHIN 3ATAT.

wix guryp

3.1. HomsTue Bextopa B mpocrpancrse, Aeiicrsus Kax
BexTopasu
Mayumn matepmas: xamnoii Tems, st Gyzere:
© omams ompemeremms meKTOpa B NPOCTPANCTEE, AT BEKTOP,
panmmx nextopos;
© BLTOAMATY CHOEHIE BEKTOPOB 1 YMHOXEHHE BOKTOPA Ha THCIO;

© GHATL ONPEAETCHIE KOTMHEAHEIX 1 KOMIIAHAPHELX BEKTOPOR
& npoctpancrae.

3.1.1. Houstue nexropa

npoctpancrse. Koxmmeapusie nextoput

= e e
e

=

Kax mu mommvaere dpasy: ¢...a moa

B i
Te MaTemaTuueckoe ofbscHenme ITOil &
ey rac. a1

B crepeomerpum Tax e, KaK # B Kypee IIANHMETPIH, Onpe-

Dy A

AeaseTCs MONATHE BeKTOPa, ACHCTRNA Hax
BexTopasi 1t ux cRoficTaa.

B npoctpascrae moboit Hanpasmensit
OTpeaOK HasLIRACTCS GeKMOPO, T.c. BORIILTE
OTPe3OK, Y KOTOPOFO yKaSAHSI ero HauATO
 KomeN, WASMBAETCH 6eKMOPOX 6 npoC-
mpancmse. Koner sexropa nsoopanaercs
crpemxoii. Mrax, ecin ua orpeske AB rou-

Puc. 5.2
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asmen s

Ky A npumss 52 nawano, a Towry B - 3a KOHeN, TO HOTYHTCS BEXTOP,
xoTopuii oosmauaercn AB . BeKTOpH TAIOKe 060SHANAIOTCH CTPOHBIMI
6yxnasm nammcxoro andasnTa co crpenxoii coepsy. Ha pic. 3.2 naobpa-
senss nexropw AB, CD, @, G, M. Bexrop, navano i xomex xo-
70poro connaator, nasmBacTCs nyAEoHN sexmopox. CrexonaTebIo,
KaAAYI0 TOTKY MPOCTPANCTEA MOYKRO PACCMATPHDATS KAK HYACBOF Berc-
7op. Hynenoii mexrop, ofoamauacaurit custmonos 0, smnserest emmernen-
HII BEKTOPOM C HEOTPERETENNbIN HANPABICKIICA.
Bexmops, aencamue na napar-

Aenvmx mpAMBX mAM mA oAl
npofi, masumatotes KoatuRe-
apnsenu. Hanpuuep, ua pic. 3.3
Bexropu @, bu ¢ momapmo xox-
mmeapus, .. m | n. Bexcrop d me
Konmameapen mn oxmomy 13 per- Baolss.
Topona, b, ¢ raxxaxpfn,phm.

KOATHICapHOCTS BeKTOPOB OBOINANAIOT CHMBOTON HAPATTETLHOCTHS
alb, ale, bllé, akd. Ecmn xonmmeapuse sexrops mueior
OmMNAKOBC NANPARICHII, TO UX HAJHDAIOT COMQMPAGACNNMMU W
ofosmanator Tax: [1. ECTH KOITMNCADHMC BEKTODH MMEWOT pad-
HLie HATpABICHILT, TO X HASLBAIOT NPOMILGONORONNO HANPA NN~
|. Hanpuuep, na puc. 3.3 alic, atlb,

W oBosmasaior Tax:
cilb.

Iy orpeska AB naaumaior xodyaex nexropa AB m oboauasaor

Tax: . AHATOTHYNO MOAYTH BEKTOPA @ SANHCHIBAIOT TAK:

BeKTOpH HASMBRIOTCS PAGNMIL, CCII ONH COHANPARTCNS I IX
oayam pasbi. Jpyrunt crosaw, eci:

D albi2) g

‘, 70 Bexropn @ u b masui-
s sty w6, &5 Henpiiep,
puc. 34 pa mestzopos, ompensasmscx peGpmE
apasoro napannerenunesa ABCDA,B,C,D,, sit-
sommoren pavencria AB- 4B, A% -GG, -
A vexropu 4B 1 G, ne pusmss (4B #CD),

., mecworps ma to, wro [AB||CD]|, ot

BEKTOPIL IPOTHBONOTONHO HATPABTENS.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

Boas vomn A ssasoroa)munion Sesrope’ 5 xo; vosoper; w0
Seinop 8 vnaomen ox muima A Moman Aowasacs, wd om a6l
Mot A Rpocmponiinaa mumie! rscmems

B cauncmaennwis aexmop, pasnwi dannony acx-
mopy @ (prc. 3.9).
a a
Tyems xams mpocrpancroemme duryp F,
7w wesirop 3. Boan vavrssrcrsumue *oua
A A €F u A, ¢F, upx upeoSpasonamuu guryps F

Puc. 3.5

5 gurypy F, yaoanersopsor pancrctay A4,
To romopar, wro durypa F, momyuema

napanaensusn nepenocon guryps F

wa worop @ (prc. .6). Mowno moxa-
PR ————

1) npsnan mepexoauT B HapaTeH-
nyio et npmayio (1w & cobs) (puc. 8.7,
3.8);

2) maocxoors mepexomr » mapas-
senwHyio efi miockoers (wm B ceGs)
(prc. 3.7, 3.8);

Puc. 3.7

) oTpesok nepexoAuT B mapaTeLHLL My OTPEsOK (K OTPE3OK,
mexamuit ¢ JARELIM OTPE3KOM Ha OAHOH mpAMON). TaiKe HecHONHO
YOCAHTLCS B TOM, HTO KaAuil HeHY7IeBOl BEKTOp BUOAIE OIpeReITET
HexoTopufi napaze LT HeperOC 11, 0GPATHO, MO0 HAPALIETL kL
HepeHoC OAHOSHAMIO OUpEAEIET HeKOTOpsiii BeKTOp.
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amen
8.1.2. leiternun na nextopan. Kownaanapmsie extopst
K mpoctpancraemmut mexTopas Tax e, Kax ® K Dexropan
HAOCKOCTH, TPHMENOTC TaKHe e ACHCTAIL, KaK CYNMA, PAIHOCTE
U yunOIeHIe (cyNMa & PASHOCTL BOKTOPOS, YMHOACHNC BeKTopa ma
wnen0). A muemno: mamw mexTopw @ m b, oTnowmw oTH mexTopH

o1 nexotopoit Touxir A: AB=a , AD = b. Ha mrocxocr ABD nosenent

1oty € TaKyI0, wTo0 YeTHpexyroTbHIK
ABCD 6un mapannesorpauson. Torza
sexrop AC masusaercs cymmoil nexo-
pon @ u b, e AC=a+5, a nexrop
DB masusaercs paswocmuio 5extopos a
w b, re. DB=a-b, a BD=b-a
(puc.3.9). Kax ussecrso, ncnomssosanie
VKAIANIOTO COCOGA COEHIS BEKTOPOR
HagMBaeTeR NpaGWtoN napainexozpax-
ava. TIpH HAXOAAeHIN CYMMBI BEKTOPOB
MOXHO HCHOT30BATL nPaGUI0  mpe.
Hanpuwep, ua puc. 3.9
b, uw wm mween Al
~AB+BC=a+b. dume e cmocobom
MOHO HANTH CYMAY HCCKOMBIIX BeK-
TOPOB, T.€. CYMMA HECKONLKIX BEKTOPOB
HAXOITCS HOCIEAOBATE TLIBIN OTKTAS-
BaNIEN CIEAVIOUETO CAATACNOTO OT KOI-
ua upemsymero craraexoro. Hampi-
Mep, ma puc. 3.10 yasam cmocod
. Bror cuocob uassmactcs npa-

Puc. 3.10

HAXOACHIR CYAMS BEKTOPOR G , b,
sunom umozoyzowuura. )

Tpn sros meoGmsaTeo, oG exTop @ .
L ——
omian AB.C 1 D woryr Gurms nepmmann nexotoposi 2,
peyromuofi mupaN.

Tlpu ymmoemun mextopa g ma wmcxo k mo-

myane koanuneapussh ewy nexop k3 , uoymn

woroporo pasen i|-i|- Eexn k > 0,70 & 11473

comm k< 0,70 & 11 k-3 (pre. 3.11); comn k=0, 0 k- 3= 3.

Hrax, o nexropis @ w b woxmmmepr, T maiizeTen Taxoe
e f, w0
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Pasaen 1

usoGpaemmuix na puc. 1.3, me aexar b oauoi maockocT. OTH du-
rypu smasorcs npoctpancraemmm. Teonerpcccas Gurypa na-
SuBaeTeR NpoCTPANCTENHOR, CCAI N BCE €o TOTK ACKAT B OAHOK
naockocTs. TIpHMEPON HPOCTPANCTRCHNOf (BUIYPH MOAKET CIYAINTE
FeOMeTpINCCKOR TeI0-ACTS HPOCTANCTSA, GANINMACMASR TPEAMCTOM.
Hayuenme mpocTpaucTSOmmIx GUIYp NIPAET BIKEYIO POIL B HOB-
conennoii o wemoneuecrna. Hampimuep, cTpomTems, apxiTek-
TOPL, KONCTPYTOPS, TOKAPH & APYFie CICWEATICTII, HACTO CTai-
xHBmomueos B NoBCeREDNOR MPAKTIKE ¢ mpoCTPANCTRCMNMNA du-
rypass, ywewor mmpoxo momssosatsca wx cmoiicraaw. He oman
CHOMCTS TEOMETPIUECKITX (BIFYP, HEBOIMOAKNO HOCTPONTE 70N, COOPATS
My, IpaBHILNO NPOMINECTI BOTET W TOCAIKY CANOAETA N KOC-
MicCIrx  KOpAGACH, MCCICROBATL CTPYKTYPY HPORMCTOD H T.I.
Kpowe 7oro, oTi coeAemin ABITIOTCA (yNAAMCHTON HpEAMETOB Heptic-
NI HANCPTATEIBNON TEONCTPIN, HSYSACMIX BO BCEX TeXHIUECKIX
syaax.

Cmepeomempus - pasgen reoxerpi, B KoTOpoM HayuAIOTC CROfi-
crsa Guryp » npoctpancrse (npocrpancTsenusx (uryp). Ciono «cre-
'POMTPIS) COCTONT M3 TPENCCKIX CI0B (CTEPEO) (TeTCCHIL, HPOCT-
pasCTRCRNALY) 1t (aveTpeO (HaNEPI0).

L3040

Puc. 1.3

B CTepeoMeTpI CHPABEATHEL BCE AKCHOMS W TEODEMEI, H3YeH-
mue B xypee muammverpmi. IIoSToMy AT VUAIUIXC, XOPOIO Y-
BOMBIINX IIANHMETPINO, KYPC CTEPEONETPIN He HPEACTABIIET 0CO-
Goit TpyamocTa.

1.1.2. Arenomsi crepeomerpiit

B IIGHUMETPII B KauecTRe OCHOBHAIX TOHATHI Mii 6PATH TouKY
w mpmayio.

BYAYT i JOCTATONHE OTH HOHSTHS VIS TIOCTPOGHHS CHCTEMH
axcuon crepeomerpuu? Kaxus OMSTHGN HYRHO AONOTHTH OTH
ocnonuste nousTA?

Hanpusep, wrobit nao6paauTs sganue, Aamuoe ua puc. 1.1, Toruko
npsimoit 1 Towku nepocTaTouRo. Hapsay ¢ TOWKOi i mpaMOil myxHO
HOTLIOBATECS NOWSTHEM NIOCKOCMY, T.K. STANH SAGHMS HAXOLSTCS

15
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT

5 passix miockocTsx. TI09TOMY OCHOBHEIMH HOHSTHSIMI CTEPEOMETDIH
sBIOTCR TOWKa, mpEMAs W miockocts. Kak m pambme, Touii
0f0aHAUACH MPOMUCHAINMI AGTHHCKUMI GYKBAMH, NPAMHE - CTPOU-
HEIME TATHHCKHM GYKBAMI W ABYMS NPOIHCHEDN GyKBaM

A, B, C, ... - 0w, 4, b, c,... win AB,CD, AC,... - npssse.

TitockoeTs ofoamauaest cTpowHLMI rpetce-
Kt Gypa: By 1.

Iockoern maobpaaior ua weprese

BHAC MAPATICAOTPANMA WM CXO OTPANIICH-

nofi mactn (puc. 1.4). Ecau roura A nexut n

RocKoCTH @, TO 970 JamICHBAIOR TaK: ACa.

910 auauT, 410 MOCKOETS @ MPOXOXUT Hepea

rouy A. Bamucs B¢a oamanacr, wro Touka

B e AeAUT B NAOCKOCTH G WA IIOCKOCTE G

PelL e mpoxoxur wepea Ty B (pic. 1.5).
Ecam kaaas 104K npsofi a texut 5

B RaocKocT @, 7o roRopAT, uTo mpAMAR
@ mpoxozuT wepes mpmNI0 0. D10 A
nucumaior rax: a C o Hanpiep, ua pic.
1.5 npauas a aeur 5 LOCKOETH a, &

CR S ————

Puc. 15 crvennyio obmywo rowcy C. Tpu oxox
mpaMAZ b MepecexagTes € MAOCKOCTSIO o
B r0uke C. Dro sammcmaior Taxc: b NaC.
i npaMas a Texar i B LIOCKOCTH o,
5 maocKoeTH f, TO FOROPST, *T0 MIOCKOCTIH
@ 1 B nepecexaiores o mpaNoft a: o N f - a
(puc. 1.6).

Pas Ascuomut crepeonerpin

CL Karoaa bt nu Geza naockocms, cyuecmayiom mousu, npu:
nadaexawue u we npunadaewawue smoir naocKocmu.

CIL Ecau dse paswuunsie niockocmu usewom obuywo moury,
mo smu naockocmu nepecexawomes no npaxoie, npoxodaueis uepes
Bannyio o6yl mouky.

CIIL Ecau dse pasauunsie npsssie umenm obuyio mouxy, mo
uepes amu Gae mpaNbe MOHO npoGecmU MAOCKOCMb, U npumON
moasico 0dny.

16
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Pasaen 1

Hanpmyep, ecm a 1 b = A, 70 1o axcuome
CIII cymecroyer eammcrnentian mocxocTs
o Taxas, w0 aca u bea. D1y maccKocTs
nroraa oBoamanaor Tar: (aAb) (puc. 1.7).

Puc. 1.7
1.1.3. Hexoropse mpocreiimite caeactams axcuon

Teneps ocTaHOBNACA HA HEKOTOPLIX TPOC-
reitmmx caexcrssnx axcuow CI-CIIL

Teopemal. Yepe ioleie mpu mouru,
He aewauwue na o0no npaoil, Mo
Ho nposecmu naockocmb, npumox moabKo
odny.

Puc. 1.8

& Tlyers aauss Touxs A, B, C, ne newa-
npse Ha opuoit mpsoii (pic. 1.8). Tlo axcuowe I muauserpun (reo-
Merpns aa Txaace, pagzenl,n.1.1) uepea moGhe ABe TOWKH MONNO
nposecri npauyio, T.e. mposops mpsse AB u AC. DT npmMe He
connazaior, noToMY uT 10 yenoBio Teopers: Towkn A, B u C e aesar
na opuoit npanoii. Torga mo axcuowe CIIT wepes npanue AB 1 AC
HPOXOAUT ILI0CKOCTS, 1 PHTON eAuKCTeNIAN. B

U3 posasamnoii Teopesst BimO, uT0 depes Towsi A, B, C, e se-
sKamue HA OAHOH MPMOIl, POXOT TOTLKO OAHA WAOCKOCTS. DTy
nocKocTs HHORAA ofosHawaIoT Tai: (ABC).

Teopena 2. Tepes npanyio u mouky, ne AeRYI0 HA Hel, HOKHO
‘nposecmu naockocmy, npumox moxvio 0dny.

A Tlycrs gams npryan @ u Touka A, Aga
(puc. 1.9). Tlo axcuome I mrammyerpi cy- B a
mecrsyer Touxa B, nexamas na npmoii a.
Tiposesem npauyio AB. Ilpn oton a u AB —
pasiue mpante, umenomme obuyo TouKY B. A
Tlostomy, cornacno ascuome CIII, wepes aru
ABe mpsMe, T.e. Hepes PAMYIO @ i TOUKY A,
MPOXONT EIMNCTRENNAN TIOCKOCTS. M

0

Teopema 3. Ecau dse mowru npa-
oli npunadaexcam naockocmu, mo
s npanas npunadexeum smoit naoc-

A Tyers rousn A u B, nexame ua
pSNOl 4, TEKAT TAKKE B ILIOCKOCTH o
(puc. 1.10). Toxasars, uro sumomser-
ca yeaosme a = a.

) 17
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT

Teiicronmensno, mossmen Touxy C, He MeHAIIVIO B MAOCKOCTH
(vaxas Touxa cymeernyer, axcuoma CI). Cornacmo Teopene 2 wepea
70wy C m mpseymo @ momcHo nposectn maockocts . Tlnococrn o u
nepecexamores no nexoropoit mpsmoit b. T.x. Aca, Bea, To Acpu Bef.
Taxxe o yeaonmo Ao n Bea,n.e Acanpu Beap. Torza mo arcoxe
CII Ach u Beb. 910 amawnr, wro npssie a 1 b mueror Ave obmue T0%-
K, T.¢. omn connagamot (a ~ b). T.x. bew, To 1 acd, wTo n TpeSonatoch
Aoasats. W

Mrar, ma ocmose axcmom m AOKAJAEBIX TeOPEM MOWIHO CACTATH
crenyiomii suson. ILockocrs oxmosmatwo onpexexnerca: 1) wepes
G6e nepecexawwuecs npaxvie; 2) wepes mpu mouKu, ne Aexaue H
00noix npanoiL; 3) wepes NPANYI U MOUKY, He ACKAUYD Ha Hei:.

|, - Kaxoli pagien reowerpun uaoumaeres crepeoxerpiei?
Hazonire ocuoviste omaTis crepeoerpuk. Kakue ocHoBLMe oan-

MocBsaI OpeAeIeHL MekAY MY

. Capopaymupyiire ascxoss CI, CIL, CIII w nosienre wx cxses.

. Cboparymupylire CACICTRIS MCHON i AOKANITE X,

. Kax 0003IASAIOTEA TONKH, IPANHIC i MAOCKOCTH?

. Jle npsacie (Ase MICCKOCTH) HepeceKaITes B TOtKe (10 TPANON).

Kax or0 sanucspaon?

K3 persemeaen pedom
T Thepaoii Gysarn mupeiTe u creaaiite Maxer mepeceraio-
wmxea weacay cofoit maockoeTeli 1t noxaTe: 1) npANyI0, 1o
Kotopoii omt nepecexaioren; 2) OBMYI0 TOUKY ABYX moCKOCTe;
3) rowcy oanoii naociocT, e AEHAYIO B APYTOIL.

s,
1.
6.

Vnpamneuns
A

1.1 Moskciio 2 mposectis ntockocTs wepea: 1) TR TouK; 2) eTh-
pe Toww, nemamue ua omoii npaMoit? Byger mm ata miockocTs

[i—
1.2, Bammmre u pumoITe epresK:
DAca Bea,CeaCyAB; Dacaach
2acaboaanb-4 Dalbacobea

1.3, Banumme npeATOKeIILA € HOMOMEI uaKoR: 1) Touka A KeniT
na npavoii a; 2) npAMas 4 npoxomT wepea Towku A u B 3) npmbie
@ u b nepecexamores B Touke O 4) MAOCKOETH @ 1t [ TepeceKaIOTE O
POt 4 5)ILIOCKOCTS O NPOXOANT Hepes HpAMYI0 @ 1t TouKy A, e -
amylo ma oToif mpaMofi; 6) Touxa C He ACANT B IIOCKOCTH i
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7) npasan [ mepecexaer miockoets B B
TouKe B; 8) miockoeT 0 NPOXOXMT Wepea
Touxa A, B u C, me nexamue Ha oauoil
pseoit.

1.4, Touxa A snasercs obmedi Towxofi
nxockoctedi @ u P. Msewotes mu Apyrie
obume Tow y oTwx mrockoereii? Eci
ects, 10 Kax onu pacnonaraoTes?

15. Ha pue. 1.11 maobpamen xy6
ABCDABC,D,. Vxamure mpsmyio, mo
xoTopoii maockoers AA,C,Crepeceractes
© naocxoctsio: 1) ABCD; 2) A,B,C,D,; 3) AA,D,D; 4) BB,C,C.
1.6. s omoro aoponopra 5 12 % puierean Tpi camoneTa b pasmLx
nanpanzemmsx ¢ wnteppazow 5 10 wmi. B axoe pews see Tpi
canonera Gyayr naxoauTsCs B 0ANOf mr0CKocTH? OfocHyiiTe oTRCT.

Pue. 1.11

1.7 flaws: roucn A, B, C, ne aexamue na oanoit mpsmoii, u mioc-
xoems, a. Jlokasarre, uro nnockoctn ABC i @ CORTAAIOT, ccxt A € o,
BeauCea

1.8. Tlnocxoern a, ) 1 nonapuo nepecexaioTes 1o PN a, b 1
e, npuient a || b | c. ocrpoiize coorsercrayromuni prcynor.

1.9. HeoGxomuno i, r00s1 TPH IpMELe, NPOXOATIIHE TEPEs ORIy
Touy, nemam B oAuO mrOCKOCTH?

110, Jloxanure, 4to Tpn mpsMie, HONApHO mepecexalomecs
Meicay coBofi i He NOXOAFINHE UEPE3 OAHY TOWKY, ACKAT B OAHOR

1.11. oxasure, uto ecan A € m, m < , 10 A € a. Cpopryaupyiire
970 yrsepucene.

1.12. CKombio mI0CKOCTEl} MOHO IPOBECTIE B HPOCTPANCTSE Hepes
Touky oy Hs ABYX mepecexaiomuixcs npaMbix? PacemoTpute noe
BOIMOKHLLE BapHANTL.

1.13. Beau roux A, B € a, 10 orpesox AB < a. Joxanure  chopuy-
mpyiite gamioe yrsepugenie.

1.14. Jlanss nocsocts @ w rossi A, B raxie, wro A € o, B¢ . Jenur
u 5 wrockocTi a: 1) cepemina orpesia AB; 2) orpesox AB; 3) npsias AB?
Obocuyiire orser.

1.15. Touxu 4, B, C u D ne xewar 5 opuoii wiockocrs. Jlokanire,
470 TOBkIe TPH 13 HIX He JeAKAT 1A OLHOI TPAMOT.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

a=hb. &)

Bextopss, napaiensuie omofi NAOCKOCTH W Aeamue B 3Toi
nA0CKoCTH, HASMBAIOTCH Komnaanapuwau. Hanpiep, na puc. 3.12
waobpaen mapanzenemmes ABCDA,B,C,D,. Bexropu AB, 4D, BC,
CD, 4B, AD,, BC, GD, xownnamapmw, T.x. omn remar n

nockoeru ocuonamua ABCD umi napaniensus eit. A mexrops AB,

D 1 A4, me xonmranapusi.

Tpi BeKTOpA HATMBAIOTCA HOKOMIIAHAPHEIN, CCITI Ol He -
AT B OAHOI ILIOCKOCTH WM He NAPAIIENbHE OAHO IIOCKOCTIL

€+ 44, ro
@)

Creposatensio, cywmma Tpex me-
KOMIIAHAPHALX BEKTOPOR paBEA Bek-
T0py, ompesensieMony AATONATLIO ma-
paresemuesa, OCTPOCRHOTO Ha Aan-
HLX HEKOMILTAHGPHAIX BexTOpax (pic.
3.12). Dror cocod maxowemus cyM-
N TpEX HEKOMIIAHAPHMX BeKTOPOB
HA3MBACTOS ¢NPARNION mApAITEACNI-
nesas. EcAH BMROINACTCS paRHCTRO

(2),70 sawe rosopa, uro wexcrop 4G,

Puc. 3.12

pasomes Ha cywxy Tpex Hexowmia-
wapmax sexzopos 4B, AD u A4, .

3.1.3. Pagomennie BeKTOPA M0 TPEM HEKOMILTANAPHEN
BexTopan

Ecrw g sexropon 3, 5, & n 3 ssmonnneron pasencrao

a

Gybesi, @

2g/vosopers w0 sy pussom e mesteopa s memeop 345 &
Buocs , 4, # seAsEE waCaA, TUTOpHS RESEETOR KGNDLLIEH
mims pusacaens.

Teneps moxazen, uTo OGO BEKTOP MOWKHO OAHOIHANHO PA3TO-
JKHTE IO TPeN HEKOMITANAPHLIN BEKTOPANM.

70
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Pasaens

Teopema. JioGoi aexmop MOXHO Pasaoxums no mpex Hero
nAGHApHELY GeKmOpAN, nputeN KOIpGUUUEHMY PasTONKEHUS onpe-
Geasromes odnosnauno.

A Tiyers gams sexropss @, b, ¢ w d,
npiest nexrops . b. ¢ — nexoMmaamap-
uste. Tloxajiest, 4ro BHTOMNACTCR Padio-
acerue (3).

Jas otoro ms mexotopoit Towkm O
npoctpancTa oo BexTop &. b. ¢ u
d.Tlyers OA =a, OB=b, OC=c u0b =d
(pie.3.13). Hepea rouxy D nponesest npa-
Myto, napazensiyio npamofi OC, n mycrs
o7a npaas nepecexact naocsocs (A0B) o
ouxe D,. Jlanee uepea touiy D, nponesen
npseyio, mapaensuyo mpavoft OB, 1 Gyknoii A, ofosnatiny Touicy
nepeceucna oroit mpsodi ¢ mpaoit OA. Toraa fo npacuy iozo-
yeoavnura

Puc.

0D =04 +AD +DD- @

Tax xax OA1a, AD[16 u DBIC, 1o maiiayres wmena x, y, z

vaxue, w0 OA; =13, AD, = yb, DD = 22 . Toraa us pasencrsa (4)
oy pavercrso (3).

Teneps, nokament, wro » pasiomeis (3) wwcaa ¥, y, 2 onpeses-
S —

MeroRoN AOKASATeRCTSA OF HPOTHBHORD TPEATOAONIN, 10 CYe-
CrBYIOT WHeA %, §,, 2, TAKIe, %10 BeHO PABEHCTA

- - 4

Torxa, nownento suuTas 13 (3) 970 pasencTso, noAYwHN

Je. 5)

(x=x)a+(y-u)b+(z~

LK. BeKTOpM @, b, ¢ e KOMIAAHAPIM, TO HEOGXORMMO, WTOOH
xox =0,y -y =0,2-2,-0.

Ecan 570 e Tax, T.e. XOTA Gbt OZa 13 DTHX paswocTell He pasia
nymi0, ciaen, ecn x - x, # 0, 10 13 pasencrsa (5) noaywwu i
pasencro
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TIpAMOy OMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES H BEKTOPM:

“x-x)a = -y)b e - 2)e mm

T PEE—

peunT Tony, uTo BexTOpH @, b, ¢ - HexoMmIaHapHAe. BTo HOKa3L-

Baer w0 KooddHIenTs PasOKeRIS (3) ONpEACIAIOTCS OAHOIMATHO, B

Camocrosrenso pacemoTpuTe 1 ROKaAHTE SACTHNE CAYIAN Teo-
pensis 1) sexrop OD mecur wa oxwoik us maociocreit (0B), (40C),
(BOC); 2) nexrop @ rommumeapen oxnomy wa nexTopon &, b m ¢.

0 raoe mekop i Kk ero oGosnauaIT?

2. Kaxie sex1opit naaisaores xonnueapusiut? [IpiBeATe HPIBMCDLL
COMMPABICHILAX 1t HPOTHBONOIONHO HANPALICHHLLX BEKTOPOD.

3. Kakue BeKTOpb HasMBaIoTes paBNLM?

4. Kakoe npeofpaconaiiiie HAILIACTCA TaPALICILHLIN HEPCHOCON 1 Kalc

om0 eananno ¢ sexropow? Kakusu cuolicTsanu ofiagaet napar-

exsusi nepesoc?

CQOpMyHpYIiTe ¢IPABILIO TPOYTOILHMKAS 1 ¢HPABILIO HAPALICIO-

N | —

Kak onpesexiTs, pasuocts se1opos?

I —————

Kakie BOKTOPH HAILBAIOTCH KONTAGHAPHLMH?

CqopyyIHpyliTe +HPABILIO NAPALICTONHIERAs A1 TPOX HOKOMILIA

HapuLX Bexropos.

[+] ﬁmmmm [pacoral
1. Tocrpoire asa nexopa:
Dy T m—
6) pasmbie no mmme 1 conanpanenmbie;
B) paBmbe Mo AT B MPOTABONOTOKIO HATPABTCHILE;
B xaxow ma cryuacs (a), 6) mam 5)) mocTpoemme neRTOPH
smasmores: 1) xonammeapmbiw; 2) pasmsman? OBocmyiite

2. Tocrpoitre sexrops & x b

- Omerue Touxy O m mo-

crpoiire: a) napannenorpass OABC rax, wroow OA=a
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Pasaens

6) xy6 ABCDA,B,C,D, rax, wrobss AB = . B mocrpoenmon
Kybe yrasure: 1) KOMIIANAPHNIC ROKTOPH, HAPATTETLINE
ntocKoeTs (ABA,B); 2) TP HeKOMTAGAPHM BeTopa;
3) cymny vexropon AB 1 B, ; 4) cysny nexopos 4B,
DD, n A,E 5) pastocrs sextopos AB  4,D, . Oocuyiite

Vnpamueuna
A

3.1. flau npasoyromumms ABCD, AB=a, AD =b. Bupasure sex-
opst AC, CA u BD wepes sextops a u b.

3.2. B mapannenenmmene ABCDA,B,C,D, (puc. 3.12) yramure nee
Bexcrop, papmbie pexTOpY:

1) 4B u BC,, DD; 2) AB.

3.3. B npeauaymed saxase uaiis- D
1e: 1) AB+BC; 2) AB-AD:
3) AA, +AC; 4) AL -AC.

3.4. Jlana TpeyroabHas mHpaMuaa
ABCD uroukn P,Q, R, T, ansomuecs 4 B
cepemuman cropon AB, EC. CD, AD
coorsercraenno. Hafignte Moaym sex-
ropon PG. QR. BT w TP, ccm @
AC = 8 cm, BD = 6 cm (puc. 3.14).
¢

8.5, famss et nezop ¢ , Puc. 314

(

a uepea €, ecu: 1)

~1) m errop . Buspamrenersrop

saanefl-lanenfl-iaa e

4 faf- 06, atre.

36. B mapamieremmmee ABCDAB,C,D, yxamure: 1) co-
HAIPABJEHHbIE BEKTOPE; 2) BEKTOPEI, MPOTHBONOIOAHO HAIPABIEHHEIE
sexropax 4B, AD u 44, (puc. 3.12).
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TIpAMGYroLHan CHCTeMa KOOPANNAT § NPOCTPaNGTEe W BeKToPM:
3.7.Jlai 1y6 ABCDA,B,C,D,. Haiizure: 1) [AB + A4]; 2) [AD + B
3) |AD - AB|; 4) [AB + AD + A4, conn pe6po xya pasmo 4 cx.

3.8. Jlana Tpeyronunan mupasizn ABCD. Hafigwres 1) 4B+ BG +
B 2) AD +CB-CD .

3.9. B sanave 3.4 noxancure, wro: 1) PQ =TR; 2) PT=QR .

8.10. Jlan napaxexenumex ABCDA,B,C,D, (puc. 3.12). Cymectayer
7 napazrexbmui mepenoc, oroSpamaromui napanaeorpax ABCD
» napannerorpaas A,B,C,D,? Eca cymectsyer, 10 yKaxute bextop
napanzeasioro mepenoca.

8.11. Tpeyromsumcn ABC 1A,B,C, PABHS 1 K€ B HApATICTLHE
nrockocTsx. CymecTsyer un napaazeabuuti nepenoe, oToGpaX MO
peyrompumic ABC b Tpeyronsmms A,B,C,? Ofocuyiire orver.

B

812, flan napannesennmex ABCDA,B,C,D, (puc. 3.12). Vxancure
BEKTOP, MAWA7TO M KOHEN KOTOPOTO HAXOASTCH B BPMINNAX JAMHOTO

napanreremmmena w pasmii supaxcenmo: 1) AB + BC, ; 2) AB-B,C,;

3) A4, +A,C;;4) AL, ~A,C;;5) AB+ DD, 6) AB- DB; T)AD + D,C, + BI

Ac,

8) AB+BC,

3.13. Tyers ABCDEF - npasubmuii mectuyronsus, O — ero
uentp. Monaran OA=a, OB =b, supasute OC, OD, OE , OF , AB,
BC, ED, EC, AC, AD wepes nexropst a 1 b.

3.14. Jans sexcropu @ u b. Tlpu Kaxux yerosusx sextopst @ + b

u a-b wonmumeapuu?

3.15. Msobpamas sexropst @+ b 1 a~b ¢ momompio Anaronaneit

napanenorpaxsa, nafizure yononus, upi xoropsx |3 + 5| = 3 -5 .
8.16./lana Tpeyromsuas mupamiza ABCD. Haiizure cysay:
1AB + +BC+CB; 2) AC+CD + DB+ 4B .

(2
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e

= crepeomeTpnn. Tapannenurocrs 8 npocTpaners
116, Jlams: naoccoers a, B, y u owsn A, B, C raxne, w10 4 € a,

Bea,Bef, Cef, A€y, C ey Hocrpoiite sepres, ykaure mamise

c

1.17. Jloxamure win onponepriuTe creAyOMmIE yTBepRICmIS:

DA, Bea,ABeamaca

A, BemmNaro=4 Bea

HacaPia=Pia

Hanp-bAca,Acpsach

1.18. Cipopayanpyiire yraepmaenms ma npeAnyIei sazasi.

1.19. Toxacre, 470 wepes 106yI0 TOKY B HPOCTPANCTEE MOKHO MPO-

1.20. Jloxasmre, wro wepes T0Gbe ABe ToKH MO0 HpOBECTH TPA-
Myi0, PHTON eAUNCTROIIYIO.

1.21. Jlamst ouxa A 1 npNas 4, He MPOXOATIA Tepes ITY TOTKY.
Jloxamue, w0 nce npsste, TPOXOATIIE wepea TOSKY A 1 mepecea-
Imme npmuyIo @, newaT B oANO nOCKOCTH.

1.22. Heobxomumo i mepecesenme mpssrx a 1 ¢, ecnn @ (1 b = A,
bne-B?

1.23. Tpawsie @ m b me meror obmumx Toser. Heobxommmo mm,
mo6u oTi mpsMse Mexann B om0 mOCKOCTH?

1.2. TlapaseabnoeTs MpAMBIX M II0CKoOCTed B NpOCTpANCTEE

Haywun Matepnaiis xamuoit Tewst, na Gyzere:

© aHATL NpH3HAK 1 CROMiCTRA TAPALIETLHOCTI HAMOI 1 NAOCKOCTIE;
© amaTh CROfiCTRA NAPAIGTLNLIX M CKPEIMBAIONUIXCH NPAMAIX;
© npHMensTE 97U CROficTRA NPH PeMICHNI 3AXAT.

1.2.1. Mapaaneasiocts npamsrx

D, c,

Mpansie nasaaiomes naparnensusni,
ecnu onu nexcam a odnoii naockocmu u ne ne-
Ppecexarwomes. Mpaxue nazwoaiomes cxpewu-
carowuncs, ecru onu e aescam & 0dnoi naoc-
Koemu u ne nepecexaromes. Hampmsep, mps-
wue AB m AB, (puc. 1.12) mapanzemsms
mexay cobofi, a mpmwsse AB u B.C,, AB n
A,D, suasiores cxpemumamomICS.
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Pasaen 1

Teopema 1. Tepes mouky, ne aexauyo na dannoit npamoil, uox-
HO nposecmi mOAbK 0OHY MPAMYIO, NAPALEBHYI IMOLL NPANOIL.

Bawerin, wro oa Teopewa ne ABATTCS HKBUBAICHTHON aKCHOME
napannenmix mpawsx, maysewnofi man b 7 kaacce (pasen 1,
nynxr 1.3, axcmowa IX), Tax kax B ofoil aKcHOMC YTRpAEARCTCR
eqmmeTpenoCTs MpMNOH, MapaLTE MO KamOR TPANO B SazANIO
nACKoCTH, A e B MpOCTPANCTRC. CAAOBATETLNO, YTRCPAACHIE TPe-
6yer poxasarenserva.

A Tlyers aamss npavas a 1 Touxa A, npmiex A ¢ a (puc. 1.18).

tepes mpwyio @ u Towcy A mposenew
naockoeTs o, B oTofi HAOCKOCTH epea TOKY
A nowno npovectn eauncTaemIYIO TPRNYID
b, mapanremsuyio mpaofi a. Temeps moa-
xes, w70 u B npocTpancTRe npANAT b ABATCTCS
cpmucTsentof, napaxneabuof npMOF a.

Jonyemas, wro cymecrayer apyras npsas
¢, npoxonamas wepes Touky A ¥ napariebas npssofi a. Torza sepes
upsste @ 1 ¢ Mowmo nposecta maococrs . Tlaoeocts § mpoxomw

Pue. 113

“tepes Towky A 1 npaMyio a. Creaosatensio, 1o Teopese 2 (i.1.1) ona
copnagaer ¢ nockocTsIo . Toraa no acuome IX npamse b u ¢ Taxe
conazaior. m

Teopema 2. [ac npaxsie, napaireasisie mpemveii npanoil,
napaeasn: sewdy coboir.

A TMyerea | cub | c. Joxamen, utoa | b.

Hepes a ofoumatm mockocTS, B KOTO-
poit nemar mpmme o m c, a wepes P -
mrocKacTS, B KoTopoii ear mpmAe b ¢
(cayuait, xoraa mpmse a, b w ¢ Aewar na
oamoit_maockoem, pacewoTpen 8 mramer-
prw). Baeen a m b paamwmse mrockocTi.
Orseerin towey B € b u wepes rouxy B u
npmeyio a wponeses mroerocts 7. Tyers ara =t}
mrocKacT nepecexacten ¢ mioekocTsIO Mo
npmcoii b, (pic. 1.14). Tax xax B € b B € by, 10 b # b, man b = b

Tiyers b # b, u b, § c. Tax xax npmwsie b, 1 ¢ nexat 5 oAHOH wioc-
xocru b, To omnmepecexawotes, T.e. K~b,Nc. Orciona K € ¢ = B N o,
K €b, =0y me toma K npumannesur ncew Tpem maockoc-
wae: , fu 7. Creponarensmo, K npumagnesct u mpsese a~a 1 1,
b,=BNyme=anp, e K = an e 910 npormmopesnt romy, wro alc.
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT

Tosrony neobxomno, wxoBut b, b u b ue mepecexarac ¢ npasof @
(1.5 TowKa nepeceuens au b renaa 6 Ha HPIMON ¢).
Taxi oBpason, TpANHe @ 1 b AeRAT B OAON MAGCKOCTH | 1 K
nepecexaores. Caeaoarensio, a | b. @
Hrax, ape mpmeme Moryr pacmona-
PATLCS B NPOCTPANCTRC CACAVIOIUIM 06-
pasow (puc. 1.15):

‘% « nepeceraromen (b 0 ¢ = A)
« napasseasu (a | o)
B « npaxwe crpewueanmes @ u b

Pae. 1,15 cxpemusanmuces npasie).

1.2.2 Ilapaeasnocts NPANOI I ILIOCKOCTH B MPOCTPANCTEE

Ipanas u nrockocms naswoaomes naparzenvhsnu xexdy co-
6oi, ecau onu ne umeom obusux mouer. Ecan npsvas a napannerbua
naocKocTH @, 70 970 sanucsbaoT Tax: a | . TonopsT, wro npavas @ 1
naocKoCTS o e nepecexaoTes.

Teopema 3. Ecau npaxas, ne aexawas 6 dannois niocxocmu,
napaseasna nexomopoii npaxoit, xexauels @ smoit naockocmi, mo
ona naparxexsua u camol naockocmu.

A Tlyers sams npsmesie a, b u naocxocTs o Taxne, w0 a | b, a @ a,

b < . Hysmo goxasars, uro a || a. Jius atoro gocratouso noasars,
wroafNa-o.

epea mpswsie a m b mposezen wroc-

xocrs B (prc. 1.16). Tlnockocrn o 1 b me-

pecexatores 1o mpaoit b. Eexn npamasn @

‘Vly B

Cregosarensuo, a N = 7. @
Pue. 116

Teopesa 4. Uepes 0dny us deyx CKPOWUGAWWUXCH MPANGE
MOXHO mposecmu moabKo 00ky naocKocmb, napaxeALHY pyzoil
npasoir.

A Tlyers gams cxpenysaiomuecs npsvsie a u b. Tloxaxes, uro

CymecTayer euncTReRIAR MAOCKOCTS & TaKas, 40 b= @ a | .
Boassex Touky A € b i uepea 9Ty TOMKY # NPAMYIO @ TpOBEAN

nxockoers f. B miockoetn [ uepes Touky A NpOREAeM HPAMYIO c,
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Pasaen 1

napannexsiyio npsoit . Mrax, Mut myeen npssie b ci A = b N c.
Torga no axcuose CIIT uepes nepecexamomuecs npausie b 1 ¢ HpoBexen:
noekocts . Tax kas ¢ <@ a | ¢, 70 mo eopene 3 a | , npusex nioc-
KoCTS @ OnpesenTeTe OAHOSHARO. B

Urax, IpsINAsTH MIOCKOCTS MOTYT PACHONAFATHCH B POCTPAHCTSE
caepyomm o6pason (puc. 1.17):

« npasas nepecerxaem naockocme,

me.ana=4;

« npasxas napaasessna naockocmu,

« npasas aexum 6 niocxocmu,
me.bca.

Puc. 117

1.3. Terpasnp u napazzesensumen

Haywnn Matepnas Aamuoit Tewst, ni Gyzete:

© GHATL OnpeACTGHNS TeTPAYAPA i MAPAIEICNINCAS, HAOBPAKATE
TeTPAIAP, MAPALIETENHUNEA I HX DIEMENTEL HA NIOCKOCTIE;

MO PHCYHKY HASMBATS HAPATTEALHbE, NEPECEKAIONMECS  CKPe-
IyEBAOmHeCs TpAMBE, POXOANIIHE Hepes PeOpa TeTPAYPA 1 mapai-
exemmmena.

1.3.1. Terpasp

==
T ST T T

9ra durypa nasusactes mempasdpos.

Baccrafelpynney
O6meqmmmrecs » rpymms o weTspe yuemmKa 1 HONpOSyiTe AATH
ompexenenIe TETPASAPR, CRON NPEATOACHNS OBCYAITe CO RCCM KaC-
con. Tlo peoMeRAAIII YIHTE:1% aKORCTCKTHPYHTE CasOe YAQIOS
onpeaenene.

Brecs Touxit A, B, C u D HAIMBAIOTCS GEPULNAML TETPAIDE, OT-
peaxu AB, AC, AD, BC, BD u CD - pe6pamu Tetpasapa, Tpeyrois-
i ABC nassisaetcs ero ockosanue, a peyromsm ABD, ACD x
BCD nasumaioress Goxoawauu zpanamu etpasapa. Peopa AB, AC u
BC naswaiores emoponanu ocnosanus, a orpesxu AD, BD 1 CD ~
Goxoawmu pebpamu. Ecan DOLAF u DOLCE, 1o otpesox DO ma-
sbmaeTes BiCOTOli TeTpacApa, a TOKA O - OCHOBAHMEM BHCOTH.
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»

Puc. 119

B
Puc. 1.20

Reion B Gy

1) Hasonnre nce naps: cxpemuma-
oIS TPAMLLE, TPOXOARIITY epea
PeGpa Terpaoxpa (puc. 1.18). 2) Te-
pasap micer 4 nepummst, 6 pebep 1
4 rpann. Hagomire nce orn anexentst
(puc. 1.18).

Ocnonauiem Tetpasapa sBaReTCs TPE-
yromwums. Eeau BMECTO TpeyroIhHIKa
BOATL eTHIEXYTOBIME, To coOTEET-
crayoman durypa uasmaeTCs wembt-

pexyzonsnoi nupasudoii. Tetpasap —

¢ Tpeyromsuas mupaiza. Ha puc. 1.19

HaoBpaena ueTMpexyroLHan

sitga. Oua ueer 5 nepmms, 8 peSep

5 rpane
Hassamne

nupa-

nupasuzs saswent o

Toro, Kaxoii MHOTOyroTBIE pactoso-

Ha puc. 1.20 jama mecruyronsuas
nupasza.

TIpu naobpaskenin TpoCTPANCTRCHHAIX.
uryp ma miockoeTn mexoTopue peSpa
(BuAMELe peSpa) HATIOCTPHPYIOTCS RO
LN EMEME, A ApYFHe (seBHmMbie
peSpa) - mymripms e Tpi
oTOM, HI06pAKAS NPOCTPANCTREHME TeTa
Ha mIOCKOCTH, Heeco0OpASHO mpIEpCH-
BaThCR CaeAYIOmIX TpaBILL.

o Koauvecmso nesudussx (nynxmupnoix ) aunuic na pucynre doa-
HHO Gbimb Mo GOINOIHOCTIIL MUHUNGABHLMN.

© Hu 0010 us peGep (aepuun, mover ) ne doaxio ocmambcs & menu

pyeux pesep.

© [0 oaxowHOCMU KY3HO YKATHEaMY OCHOGGHNE GbiCOMbL.
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Pasaens

B T T [ rap——y -

P

818.Myers b~k -a u a] = 2. Haiizure b, ecnu: 1)
2 ff|=1uatib.

smallb:

3.19. Jlana mpasmmsuan weTHpex-
yromuuas mipavuza ABCDE (prc. 3.15).
oxanure, wro OF + DE + BC + EB +
AG - AE + AD + AB+DA .

3.20. B 7peyromuoii mupamuze

ABCD rouxa E aenur na pebpe AB u
eaut ero s ornomemun AE:EB=3

Bupasure sextops  BD, BC, CD, Al

ED u EC uepes sexropu a=AE,
~AC, c=AD.

321, Tiyem, %, , u 7 - nexownrauapuse vexropu. Buuscme,

KOXIHHeapHE T BeKTOPH & M b:
Da-x-2y8y, 683 6y:
2)a=2x+y, b

I+6y;

Ba-x-242 g6z, b=v2 x-45+28 z;
Ya= By, b= 5z

c

3.22. Ky6 ABCDA,B,C,D, napasemsmun mepeocon ma AC, oro-
pamacec’ iapyrok: ny6: Halgume’ momtonsuica pascromn’ memay
Toukamu ky6os, ecau AB = a.

3.23. B 1peyronsmie ABC rouxa O - TOUIKA NePeCCUCHI MCANAH,

ovpesor CE — wemmana. floaxure, w0 OA + OB = = C:
8.24. Jlan napanzenorpass ABCD i O -~ npousBOLHAR TouKa PO

crpancrsa. Jloxanute, uro OA +0C = 0B +0D .

7
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TIpAMOy OMMaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

3.25. Jlax werspexyrosux ABCD u posssonsiuas Touka O mpo-
crpasiorsa, Eon sunonunercs pasescrso OA -+ O = OB + 0B , 7o ABCD -
HApATTETOTpAN (YTBEPIACHIE, OGPATHOE YTHEPAACHIIO 3 SaRAdH
3.24). Jloxaxure.

8.26. Jlan napanseaorpass ABCD. Tousss P u @ sasmores: cepeuma-

it cxopon AB i BC coorsercenonso. floxaaze,uvo FQ - (4B + BC).

8.27. B npocrpascrse zamst asa napaxzexorpasia ABCD 1 A,B,C,D,.
Jloxanure, wro cepenmunt otpesxon AA,, BB, CC,, DD, ssamwores
hepummaNt napaztesorpaNa.

8.28. Jloxwxute, wTo A1 ABYX HEKOANMHEAPHLX BOKTOPOD 7 I

R L R P pe——

Grccexrpuce yesa (m7). a sexrop | 7 xonauusapen Suc-

cexpice eMencioro ¢ HuMN yraa.

.29, B npocrpancrse xaus Az Tpeyroxsmuxa ABC u A B,C,. Tloxa-

sme, wwo A4, + BB, + GG, - 800, , t2e 01 0, - rowsn mepecesemns

eI AAMILIX TPEYTOTbHIKOB.

3.30. flan Tpeyrommn ABC 1 O - npomssombas Towa TpocTRar-
croa. Tiyers Ay, B, C, - cepesmums cropon BC, AC 1 AB coorsercrenmo.
Joamurre, wro paswonelicrsywmas cin O, OB u OC pasua pasuo-

seficrayiomei cux O, , OB, n OC, .

3.2. KOOPAMHATSI TONKH 1 BEKTODA B MPOCTPAHCTEE

Haywun Matepnaiis xamuoit Tevst, na Gyzere:
© GHATL ONpEAETCHIE TPAMOYTOTLIO CHOTEME KOOPAUHAT B TpO-
crpancrse w yners usoSpaars ee;
* uOBpAATE TOUKY B NPOCTPAHCTES MO ee KOOPAHHATAN;
© 3HATL HOHATHE KOOPAUNATE BOKTODA, YMETS HAXOAHTE KOODAMHA-
THI BEKTOPA, PACKIAALIBAT BFO 10 CAUNMNHAN BOKTOPAM;
© BLNOINATL CIOWEHHE BCKTOPOR I YMHOWCHHE BOKTODA HA
* ONpeACAATE KOATMICAPHEIC BEKTOPK TIO KOOPAUHATAM.
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3.2.1. TIpavoyroaLuan AeKapTona CHCTEMA KOOPIMHAT B
npocrpanctze

Tlpsvoyronsnas xexaproma cictema Ko-

OpaMHAT B UpOCTPANCTBE BEOAMTCH amHATO-

ruuHO mpEMOyrombHOil cHeTene KoopmHAT

Tiposenes 5 upocrpancTse wepes TouKy
O 7pu monapmo neprewKyAsPLe TPTMLE
Ox, Oy, Oz. Bagamwn wa mux epumusmLe
sextopss i, j, k (puc. 3.16). Toy-
eHEME OCH HASMBAIOTCA OCAMH KOOPA-
nar: Ox - ocw abieyuce, Oy ~ ocy opdunam,
0z - ocv annauxam, a rouxa O - naano
koopdunam. Ilnockoers Oxy, Oxz m Oyz
nasumaioTes  roopdumamuemu naockocmamu. Taxuu  oSpazos,
nocrpoenmas cuctesa OXyz HAIMBACTCH NPAMOY20AbROT DeKapmosoL
cuemenoil koopdunam  poctpancrse.

Pic. 3.16

Boassten npoussonsiyio Touiy M mpoc-
rpancrsa u nposexe mexrop ONF . Bextop
O masumacres paduye aexmopox Tou-
xn M (puc. 3.16). Hepes ouxy M mpo-
T ————
et ——— S———
an g omux Tpex maockoctedi nepecexa-
erea oaxo ¢ oanoit 3 oceit xoopamaT.
Obosmaume wepes M., M, m M, romn
nepeceuenua gammx maockocTeit © Koop-
Jumanmsm ocmu Ox, Oy mw Oz coor-
sercraemno (puc. 3.17). Tawme myers
vou M, M, m M, mutmoren ocmosammmn mepmemuyinpos,
npomexentix o Towin M 1 KoopmMmaTHEM mrocKOCTIM Oxy, 0x2
uw Oyz coornercremmo. Tora morywm: mpmoit mapazreemTex
OM_M MM MMM, o npasusy napazseaenuncda

Pue. 3.17

O - O, + OM, + O, o
Ta e veropus OM., OM, u OM, ronmmmeapus: cxmummune

sexczopa i, j u k coormercrsentio, 1o maiiayres wncaa x, y u 2 Taxie,

w10 O -7, OM, -y n O, - 2. Cneovareaumo, cormacrio (1)
OH-x.i+y-Jtsk @

7
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/" Mnuoyronsnan cucrewa xoopauar & npocrpancree w seKtops

T
oBoanauaemoro OM = (x; y; 2). Tax xax ans gauuoi Towxn M Touxm
M, M, u M, onpeaexens: ozuosuauo,

0 u KoopamNaTI pazuyc-nexropa OM
onpeenens oxoamaso. Eeau a - OM ,
0 = (¥ y; 2), T.¢, wT0Gu maiimi KoOp-
ANHATA TPOMIBOALHORO BoKTOPA @ Tpoc-
‘rpancTsa, myHO oTAONNTS €0 07 Haa-
28 xoopumar O u socTatowno maiiTa
A A —
ropa OM
Tax xax MM, L Ox, MM, L Oy u
MM, L 02 (o teopeme o thex mep-
nemsyanpax), To e X, y,2 Hadsima-
1orea xoopdunamanu mowku M: M(x; y; 2). Hanpusiep, na puc. .18
oo puswuma rowia M (1 o33 ) pasuye-newrop DIE= (13
Tax ace, Kax 1 na mr0CKoCTH, ccam sazanst A(E,; 4,3 2,) 1 B, 4,5

Puc. 3.18

MO mOKAsATE, WT0 KoopumATM Bextopa AB ompeaemoren mo
dopuyae

AB= (2~ 2, 0,- 0 2,- 2). 3)

3.2.2. leficrnus nax sexropayu

Tlyers pams: ABa BexTopst @ = (¥,; 4,3 2,) # b = (¥ y,; 2,). Toraa

Fruitahud -

B cuny (2) mx MoRO npeACTaBHTS B BURE &
=x,i +y,j+2,k Otcroma a+b = (x,i +y,j+2,k)+(x,i +y,j+z,k)=

R N A R R AL

Auanormuno

b= (x, = x)i +, ~y)i + G- )k
Caeonatensito,

Qb = (ot xiy, Fys ) ma-b = (6, x5 4 yiz,- 2),
T.e. mpU cRONCENUU aexmOpos ux coomaememaeinie KoopduNGML
cx1adwaaiom, npu GuuUmaNUY ~ U3 KoOPIUNAMM 03HOZO GeKmOPA
bnumarom Koopdunam apyzozo.

Teneps ymomm serrop 7= (5 y 2) ma mexo 2 4 - me=Alel +
+yj + 2k) = (0P + ()] + G2k, T.e. Am

s Ay 22).
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Pasnen s
Urar, npu ymnoxenuu oexmopa na wuco ezo Koopdunams yx-
Tax KaK PAAMYC-BEKTOPH, COOTEETCTBYIOWIHE PABNLMN BEKTOpAM,

coBmazAOT, T @ =b & X, = X, Y, = U0 2, = 2, TAC @ = (X3 Y;i Z) mb =

1,3 2,), T.e. coomaememayiowue Koopdunamu pasnuix oexmo-
Ppoa pasust mesdy coboil.

Bemn a b, a=(x; 4,5 2) 1 b = (x5 y,; 2.), T0 maiigercs wneno A

ko, 410 &= A+ B, 1.0, x, = A2y 4= Ay 2, A2,y wam

“@

m.e. Koopdunam KoaTuNeapHbE GexMOPOs npoROPYUONGTDNY. Pa-
BencTBa (4) RATIBAIOTCS YCAOOUEM KOLNUNEPROCTIL GCKMOPOS.

Iyors sewropy & = x; 3; 2) coorsercrayer pagnyc-sexzop O
(prc. 3.17). Tar xax: OM, ~ |, OM, - MM, ~|g], OM,

70 113 mpaoyrommLIX TpeyronummKon OM M, 1 OM

aM;+M,M,,a{oM. F o g

oy +mar ~ loar -on 42

Tosrones
|- 0 = s e i . ®

B wactmocTn, ecnn A(x,; 9,; 2,) 1 B(x,; y,; 2,), T0 10 hopmynan (3)

u (5)

s T o

T.e. paccrommue Mexay Touxayu A u B onpesersiercs Tax:

Tpuvep. Hams touss AL -2; 3), B(-3; 2 ~1) x C(5; 0; -3).
Haitgen: 1) xoopumarst sexropos AB, AC, BC; 2) cymwy 4B +AC
8) xoopmmmarit sextopa 2,5 - AB; 4) moaymu mextopon AB m BC.
(-2 -1; 3).

~4). Ananoruuno AC =

5) Tposepuy, to AC xommmeapen BexTopy @
A1) AB - (-3-1;2-(-2);-1-8) = (-
= (45 2 -6), BC = ( 25
2) AB+AC - (-4 +4; 4 +

; -10);
™
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amon 1
Hanpixep, wa pic. 1.21- 1.25 maobpasena oaia u 1a e purypa —
erpasp ABCD.
RatorafERipynney

Kaioii 1 PHCYHKOR COOTROTCTRYET YKAIAHHLIM HpARIIANT
OGocnyiire orser. Ot pacnonowenns Kaxofi TowKH SABHCHT BA
omux Terpasapon?

» » »
- cA;
” 5 o4
%

Puc. 1.22 Puc. 1.23

c

B

Pue. 1.24 Puc. 1.25

1.3.2. Hapaaaexemumen

ST GIOSTaALED

Tycrs pasmse mapazzenorpass ABCD
w AB,C,D, nemar 5 pasmux mrockocrax
1 coomserorsyiomue cropoms: mapattes-
nus wecay cosoiis AB|| A,B,, ADI| A,D,,
BelIB, ¢, €plIc, D, (pie.1.26). Torza we-
rupexyronumm AA,B,B. A4,D,D, BE,C,C.
€C,D,D nwnmoren mapannenorpasma, T.o.
wepes mnx mpoxozT weripe mrocKoCTI.

Puc. 1.26

25
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‘Axcowel crepeoweTpu. NapannenswocTs 8 ApocTRaNcTS

Tlapanienenines ~ 7o MHOTOTPANNIK ¢ WECTHIO TPANSMI, BCe T
rpani apasoTes napatesorpaMsaN (pic. 1.26).

Tousu A, B, C. D u A,, B, C,, D, Hi3sBaiorcs Gepuaunamu napai-
exenmnena, napanrenorpanss ABCD u A, B, C, D, - numnum u
GepxnuM ocHOsANUAMU COOTRETCTRERHO, A Hapaexorpavnt AA B B,
AA, D, D, BB,C,C, CC,D, D ~ Goxonsi rpanstt. CTOPORS yKagas-
X MApATIEROrPANMOR HAIMBAITCR peGpanu. Wrax, mapaiienem-
neq meer 8 nepurun, 12 peSep u 6 rpaucit. OTpeak, coemuHAIOLIIE
NPOTUROMNONOAKNLIE REPIINHE AALICTENINCAs, HAKBAIOTES €T0 -
romanmn. Ilapaniesenumes useer 4 AMarouan.

[Peiora B FHAmS.

Toxasure naparteasuse TpAMe, NPOXOATIUE Tepes pepa
napanenemHIERa, MAPH CKPEMNBAOMEXCS PAMBX, AMATONANE
napannenemmena. Mwewores am b mapan7enemmeRe ckpemupa-
mpecs Amaromanu? EcTs T CKpEmEBAIONYCCs TG CPON AA-
romaneit rpaeit nApaTICTeNINEAa 1 ero AMATONATTMET

Tapanzenenunes, Goxosie PeGpa KOTOPOTO NeEPHEHAMKYIAPHH K
ntockoeTs ocuoam, HAILacTes npmsny. IlpaNofi mapastenem-
HeA, OCHOBANHSMIL KOTOPOTO SBAMOTCS NPAMOYTOTLIHKIL, HATMBACTCS
npanoyzonvun.

B HOBCeAeBROl I MBI HACTO CTANKHBAENCH ¢ MOZEIIMI HPS-
Moyroasioro mapannexennnena. Hanpimep, kiaconas Kouuara, pas-
s KopobKi I 7.1

[, 1 Kk npaisie » npocrpacrse masusanes napavtenss?
. Kakite IpAGe HATLBAIOTES CKpOIBaIONUNMEA? Beorsa i napas-

e Renepecekaomee TpANLC?

. Kaxie caolieTsa NAPAILICTLAX IPAMLLX Bt acTe?

. Kakyio npayio adkisaior mapanensioit famnoii naockoctu?

. Kax B IOCTPANCTIE MOFYT PACHONArATLCS IPAMAR M 1I0CKOCTS?

. Kaxas Qurypa nasisaetes 1erpasupox? Hasosire ero nemewrst.

. Kakan Qurypa sasusaeres napasseenumeson? Hasouure ero ore-

. Kakue MPABILIA HPIMCHSIOT HPI MIOGPANCHIN IPOCTPUNCTROMILX.
rex na wioekoers? puseaie npiep.

2
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Pasaen 1

[IpakTnscckangpatcoray
1. Mpuunsas » Kavecrse Mogenelt MioCKoCTH CTON, T0A N TOTOTOK
Ktacenolt KoMIATS, YKaOITE: 8) TapaLTeTMMe HPANIE 6) HADY
[ —————
) npaNYI0 1 nApATIETENYIO ff MIOCKoCTE.
2. Tlokasume BamMI0e PACTOTOAeNIe CKPOTUBAOIIXCS TPANEIX ©
[ ———

Vnpammueuns
A

124, Ha puc. 1.27 maobpamen rxyb
ABCDA,B,C,D,. Onpegemne pacmonomeme
pANLIX oTHOCHTENDIO APYT APYTa: 1) AA,
BB,;2)A,B,nD,C,;3)ADn BB,; 4) ABuDD,;
5)ADuBC; 6)BD, nBC.

1.25. Jlan xy6 ABCDA,B,C,D,. Moxno
2 mpovecrn mmockocTs epes  mpmbie:
1) AB u BD,; 2) BB, n DD,; 3) AA, n BD;
4) AD u BC; 5) AD u B,C? Tpoxomu mn
nocxoers BDD, wepea rowy B,?

Puc. 1.27

1.26. pasast @ u wiocxoers [ mepecexaiorcs. Moxio i nposectis
ILI0CKOCTS, HPOXOARIIYIO Hepes IAMYIO & NAPALIETLHO NPANOFi b (b = [)?
Baccs a N b - o. Kax nasumaores npassie a 1 b?

1.27. Towsu 4, B, C u D ne aexar 5 opnoii maockocrs. Toxanute
cpean mpamuix AB, AC, AD, BC. BD, CD cxpemunaiomuecss mapst
npsesix. Cioxuko Tasux nap? Caenaiite uepres.

1.28. Suwmorcs am npsume AB u CD 0
napansexsus, ectn AD u BC - cxpe-
npsaomecs npmibie?

1.20. Tlxockoors o mpoxouT wepes Towkix
A u B, sersomuecs cepeammai oTpeaxon
0P 0Q coorsereraeno. Haiizure AB, eca i e
PQ = 8ow (puc. 1.28).

1.30. Towxa C - cepenuna orpesia AB.
Tapanneashsie npasse, npoxoOLIIIE Hepes Puc. 1.28
Toui A, B 1 C, mepecexaior miockocts @ B

Touxax A,, B,u C, coorsercrsenno, upuuen orpesox AB e mueer

27
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT

obmpx Tosex ¢ maockoctoio a. Haiimure CC,, ecnm:1) AA,~ 3om,
BB, 5cw; 2) AA, - 2,3 w, BB, = 3,7 x; 3) AA, - a, BB, = b.

1.31. Bern:1) ala, bla, To neobxommo m, wrodw allb; 2) allb,
bl . 7o rar moryr paconaratses encay coboii npsMas a 1 mroCKoCTS
@ 3)ala. bl B, soamoruo mn mepecesenne naockocTed a n 7

Bxecs a u b - mpmsie, @ @ n b - nockocTu. OSocmyiiTe oTReT, BHL-
nommITe CooTReTCTBYIOMME epTeE.

1.32. Myteer 1t Terpasip napannersisie pe6pa? OSocmyiite oraer.

1.33. OcHomamuen NpAMOYTOTLHOTO NAPALTCiCNUICAa ARATETCR
KBanpar ¢ guaronaxsio 62 car, a guaronans Goxosoii rpamu pasia 10 c.
HafigiTe cT0pony OCHOBAMNS 1 60IOROR PGP0 TETPASAPA.

B

1.34. Jisopen; Mupa 1 Coraacus u

[ i ropore Hyp-Cyman mucer opy

R sty jiGauatE HRpRMERL Gone.

. amen moropok Smnsoros maATAT:

Cropias pomgasmun pases msicors

LN ————————

asnc % ~oait nepoceemus AEAre.

Haet xsazpara (puc. 1.29). fuaro-

o ocmusarms paxmn $1,4 x ¢ roue

Puc. 120 oo 0 0,01 x. Halisure sucory
mpanz ¢ ToumoeTIO %0 0,01 3.

1.35. Ha pre. 1.30 npavsic a, b 1 ¢

Doporawame WacekovTs @ 5 rowax A, B

% C coommercraeno. Moo an cun-

Tats, uro bl ¢, ecn D=anb, E = a N c?

1.36. [lams owscu A, B, C, D u AB| CD.
Ilnockoors, mpoxoammas tepes TouKH
B u C, nepecexact orpeaot AD 8 ouxe E.
Haiigure BC u AD, ecxu AB = 8 cu,
CD = 6 ca, DE = 8 eyt u BE = 6 can.

1.87. Jloxancure, wro ocnosamns Tpa-
nmewmn mapanzensm maockocTs, mepe-
cexaromeit e no cpeaei A,

Puc. Lsu

1.38. Hepea ctopouy AB napazrexorpaysa ABCD nporexena mioc-
woers a. Hoxasure, w10 DC || a, e C ¢ a.

28
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1.39. Iaockoers, napaniensnas ctopoe BC tpeyrosmuia ABC,
nepecexaer cropouy AB 5 Touxe P, a AC - 5 Touxe Q. Cropona AB
pasia 16 ca, a BC - 10 eu. Haiiaure: 1) PQ nps yenous, wro AP: PB =
='3:2; 2) AP npu yenosun, uto PQ : BC = 1: 4.
1.40. Jloxancure, wro a || b, ecu b=a N pacounalp.

1.41. Touxu 4, B, C u D ne nexar 5 opuoii miocxocr. Liocxocrs,
npoxoasas wepes Towky D napantensio mpanoii AB, feaT 0TpesoK
BC & ouxe K » otuomenin BK : KC = 2 : 3. Haitqure Touxy E ~ touiy
nepeceuenits atofi maockoeTn 1 orpeaxa AC 1 ormomenie AE : EC.

1.42. Towiu A, B, C, D ue newar » opuoit mockoctu. Jlokanure,
ato cepexuus orpeaxon AB, AD, BC u CD smamores sepmiumawi
napantezorpansia.

1.43. OcuoBaniey HPAMOTO HAPANIEENHIEAd CAVAKNT POMO, A
romanu xoToporo pasist 8 cu 1 6 ox. Haitaure Gotoroe pebpo mapai-
enenunena, ecti miouaL Goxosoil rpam pasia 35 o,

c

1.44. Jloxamure, uto mpsMan, mepecexaioman ABe MApALeTILE
npsIMbie, TeAUT B ORHO IIOCKOCTH ¢ OTHAMI MPAMLINIL.

1.45. Tousa A, B, C, D e aexcar s omuoit maocxocts. Toxasce, uro
noCKoCTS, MPOXORAIAR epes cepeait 0Tpesion AD, AC, BC, npoxo-
w1t wepes cepemmy otpeaxa BD.

146. Towsn A, B, C, D ne semar 5 omuoil miockoctn u AB =
= AC = AD = BC = BD = CD = 9 cu. TL10cK0CTE, 0APAIICALHAs OTpEd-
xaw BD u CD, nepecexaer AD b rouse E. Kax uaiitn roun mepe-
ceuenus F u K oroit miockocrs ¢ orpeaxasis AB 1 AC coorsercrsentio?
Haiigure nepunerp rpeyrosnuxa EFK, ecun AE : ED = 1: 2.

147, Jloxancute, wTo ecTi IIOCKOCTS MEPECEKAET OALY H3 ABYX
HAPATLIEALILIX IPSIMBIX, TO OHA IEPECEIACT i BTOPYIO HPSNYIO.

1.48. Haifque TeoMeTpINECKOE MeCTo (MHOIKCCTEO) BCEX HPAMIX,
napaMie LAY NPANOH a I NepecekaioILX TPANYI0 b, npiriex b i a.

1.49. Tousa E e xexur 5 miockoers npamoyrosmuica ABCD. Jlo
KaJCHTe, 4TO KAKAAH CTOPONA IPAMOYTOTBIHNKA NAPALIETLIA TLI0C-
KOCTH, POXOAAIMEI epes NPOTHBONONOMMYIO CTOPORY HPSMOYTOTE-
nuxa 1t TouxyE.

1.4, Pacnoaowenue AByX ILIOCKOCTEi OTHOCHTEABNO APYT APYTA
Mayunn matepnast ramnoii Tews, a1 Gyzere:

© ST MpHSHAK i CBOMCTSA NAPAICTLHOCTI MIOCKOCTel, TpHE-
HETH WX NpU pememI saza.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

3) 2,5 AB(2,5 - (-4) 2,5 - 4 2,5 (-4) = (-10; 10; ~10);

oy (=
f8° + (~2)" + (-2
1_2

£ w0 dcla.m
3

1) |aB|

2]

5) Taxc xarc

W 1. Kak crpomres npaNoyTOnsias ACKAPIORA CHOTOMA KOODAHIAT B Tpoc-
‘rpascrae?

. tro zaxoe pasye-neictop Toi? Kar OTpeAEIITS KOODAUHATHL Pa-
Jye-BeicTopa, HPOIBOTLHORD erTOPA?

. KCax Al KOOD/MIHATS BOKTOPA 110 KOODAHATAM €10 KONIOR?

. Kal maliTit KOOPAINATSL CYSM 1 PAJHOCTI BOKTOPOB?

. K ymuossems sicro na vexrop?
Kaxinn caolicraoss oBBAAI0T KOOPAINATI PAIX KOLHHCAPILLX

sesctopon?

. K naiimi NoAyzb BeKTOPA 10 ero KoopUHATAN?

8. Kast HAliTH PACCTONHME MOWAY TOUKANI B HPOCTPANCTIE?

[+ Jlipaxriccianfioaceral

1. TlocTpofiTe NPAMOYFOTLEYIO CHOTEMY KOOPAHHAT W OTMOTETE
ma neii owx A(-2;-3; 2) u B(4; ~2; 3).

2. Haiigure xooppumars: vextopa AB u moctpoiite coorser-
eTaylomui exy paguye-seKTOp.

Vnpamneunn

A

3.31. OrsieTaTe B NPAMOYTOALHOI CHCTEME KOODAMHAT TOUKH
A(2: 05 0), B(0; ~3; 0), C(0; 0; 4), D(1; 2 3).

.32, Tlocrpoiite Tpeyronsiik ABC 1o KOOPAUNATAN BepUILI:
1) A(0; 3; 0), B(1: 3; 5), C(3; 2; 5)
2) A(3; 05 0), B(0; 4 0), C(0; 05 5).

.33, Bupasure sexropss & - (2

d = (3:0;0), p =(0; ~2; 0) m g = (0; 0; 2) wepea vexTopi i, j, k.

3.34. Haitgue xoopamuats sextopa:

1)a =87 -5]+F: 2) b-0,57 +3] - k: 3) ¢ —-3i 3k 4) d
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3.35. Jlaus sexropst a =i +7hu b=5a. Haiinure| b|.

3.36. Tlamst sextopu @ =(13 05 1), b=(3; ~2; 1), ¢ =(2; ~
Haitane:

Dath 2) c-b; 3) 2a-

4)35-2¢;
S atb+ci 6 a-b-ci  Tatb-ci B -atbic.

337, Tlo xammw sagaun 3.33 HAMNTC MOAYAN VRAGAHHAIX
sexTopos.

338 Jlanst roun AC-1; 15 1), B3 0; 8), C(0; 05 2). Haitaue

xoopammaTst 1 monyau sextopos AB, AC, BC.

3.39. Karcite w3 nextopos a = (3; -2; 1), b=(6; ~8; 4), ¢ = (6; -4 2),
P = (15 -10,5), g = (=

5 4; -2) xonnumeapuu?

3.40. Varure sco napss xorTHHEApHIX BeKTOpOB:
J.B=2j -4k ¢ -6 -10] + 8k 5 -
- 5] - 4k - 3l 7 = 127 - 20] + 165,

a-2i

j+2k, g =

341, Jlams rowcn A(2; ~3; 4), B(0; 2; ~3) u sexrop OC = (0
+3) |4+ CE|: 4) B - B(|

; 0).
Haiigurre: 1) |A4B]s 2) [BC|

+ 1€ 0(0; 0 0).

3.42. Tlo mammsne sazawn 3.33 maigmere: 1) @ +b - ¢; 2) b +2p-24;

: o oy ol
3)26-3c+0,5q;4)3a-2b+ - d+-
) q:4) 3473

3.43. Toxanure, wro i = (13 05 0), j = (03 1; 0), k = (0

)

5),m; = (5:0:0),
), m; =(0;

3), m, = ((
mo (0320), M = (25 05 3), mg = (.
=@ -10), m =G

1) xonmmueapute sextopy i

3.44. Cpemn vexczopos m, = (1 ~

v, m -

1), myg = (03-2;0) yrancure sexropsi:

2) xonmumeapusie vexctopy j; 3) ronnu-
P 81
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

neapze sectopy i 4) Kowmramapme sexropa § m ji 5)xowma-

xpus exvopas ¥ u B 6) sowuansapase sewropax J 2 B

8.45. B napaxnenemunese ABCDA,B,C,D, Aaisi KOODANNATS HeTsi-
pex mepunmir: A(2; ~1; 1), B(L: 3; 4), A,(4; 2; 0), D(6; 0; 1). Haiiure koop-
AUATH OCTATBHAIX BOPIIIE.

8.46. Jlana rpanenns ABCD u pm ero mepmummst A(-2i-3;1),
B(L; 4 3), C(3; 1;-2). Hafimrre xoopasmarss vepunumss D npi yenosins,
w0 ocxopaune AD B naTs pas Gosme ocnoanns BC.

8.47. Hanecrus xoopmuars: sepmms A, B 1 C napaiexorpavya
ABCD. Haiigure woopaumarss sepummst D, ecau: 1) A(2; ~1; 1),
B(3; ~1;1), C(0; 2; -3); 2) A3; 1; -1), B(Z; ~1; 1), C(-2; 03 3);
3) A(2; ~1; 0), B(-1; 3; 1), C(0; 1; -1).

8.48. Ioxanurre, wro serspexyronumnx ABCD snsercs mapasic-
sorpaseno, ecis A(L; 3 2), B(0; 2; 4), C(1s 1; 4), D(2i % 2).

3.49. Haiturre m 1 n, comn nexcropst @ = (m3 35 2)u b= (43 3 1) xoa-
PR

8.50. Ipn xaxx amavemusx x u y sextopst p = (xi yi 4) u g =
= (1:8;2) xoxmmeapus?

3.51. Toanure, 4ro napasienorpasy, nocTpoenl na BeKTOPaX
= (123 3) m b = (3; 2; 1), amazercn pouson.

8.52. Tlo pammuans sazan 3.51 nafizure gmumss Anaronazedi ponsa.

8.58. Tloxasarme, w70 napazzeTorpasN, HoCTpOSHSI Ha BeKTOpAX
P = (1525 -3) u § =(3;3;3), Apasercs HPAMOYTOALIIKON.

3.54. Jlamu vextop @ = (5; 8), b= (2; 3 ~5). Hoxamute, uro
napanzenorpa, mocTpocnmuit ma exTopax &+ b u &b, spasercs

[y —

3. b=(0:31), ¢ =25

3.55. lanu sextopst a = (1;

- (4 0; ~7). Haiaure smona , , 2, wrobus & =53 +yb+2é.
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3.56. Jlamns sexropu p = (1; 25 3) u g =(-1; x; 2). Haitaure

anasene x, ecn: 1) [p|=lql: 2) [pl= 0,5 [ql-

-54.

3.57.Jlan sextop a = (n; 2n; ~n). Haiimure snavemue n,ecam

3.58. Jlawns extopst @ = (x; 2; 3) 1 b= (4; y; 6). Tlpn xawux onave-
HHAX ¥ 1 y BexTOpH & 1 b KonmMHeap?

3.59. pamores T KoMmAaHapHbINH BexTOps a@ = (1; 05 2), b=
=131 -1), ¢ = (-1; 2 47

c

3.60. JTax peyroasmusc ABC,rae A(133;2), B(0;2;4),C(1;1;4). Haii-
e gy suicorst AH.

3.61. JTesar n rousu A(-2; 4; 3), B
5 onoii mrocKoCTH?

;5 3), C(0; 65 7) u 0(0;0;0)

3.62. Bexrop d pupaswe wepes sexTops @, bu ¢t
1a = (18:5), b=(0:45), ¢ = (T -8 4), d = (2 ~13 3)
; 4).

2)a =(1325), b=(-1;63), ¢ =(0;0:2), d = (1;

3.63. Jlam rourn A(1; ~2; 8), B(2: 0; ~2), C(03 ks 4). Tlpu xcasirx
anauenmax k Tpeyronsmik ABC AR1feTOR PaBHOGRAPORHEIN?

3.64. Tlpn napaensuon meperoce seKTopa a
sexrop TowKa A(%; y; 2) mepexomuT B TouKy A(X
sasncmocTs MexAy KoopmumaTaNis Tovers A u A'.

(as bs ) wa paye-
¥ 2). Veranonure

3.65. Haiizure o6pas AamHuOfi TOWIN MPH NAPAIIETLHOM NePeHOCE
ma mexrop & = (13 2; 3): 1) 003 0 0); 2) A(L; 2; 3); 3) B(-2; 0; ~1).

3.66. Jlauss owiu A(L; ~2; 3) u B(2; 0; ~2). Haitaure xoopamuars:
CAUIINHONO BeKTOpA, KOATHIEAPHOR GiccexTpuce yriia AOB.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

3.3. Cxanspuoe nponssexenme sexropos. Jlexenue orpesa
B AauHOM OTHOmeHHI

Haywun Matepnaiis xamuoit Tewst, na Gyzere:

© 0 KOOPANHATAM HAXONTE CKATAPHOE NPOUIREACHIE BEKTOPOR,
onpexenss yron exay mn;

© GHATE (QOPMY:TY ATCRIA OTPEAKa B IAAGHHOM OTHOLIGHMI I Tpi-
[ S———

o GHATH METOR PASIONEIHIT BEKTOPA 110 TPEM HEKOMIIAHAPHAIN
BexTopan.

3.3.1. Craanpuoe npousseremme BeKTOPOS.

anin iy sasropain’ A5 & A0 ke R 0 BACS Vi
sescay eny-tenusus nexopan & u b masumaerea yros, ofpasonai-
Ml P OTKABRMBANIK OTHX BENTOPOB OT OFHOM TOuKH. Vron Mew-
(n‘b.) (puc. 3.19).

a7 memropua 3 B obommanan ax

S —
AN Ny, i e e
i Pl

Pic. 810 - cos(i5)-

Cranapuos tpomsseisane sexxopon 3 & B ofossmaans rax 3.

e |

s

T

- coso o

Cxazspuoe IpOUIREACHIe PABNALX BEKTOPOR HAIMBACTCA CKAAAD-

oo xoadpamon u obosmasacrea wepes & . Tlo gopuyae (1)

(nepremuicyanpussan). Tax xax cos 90°= 0, To crazapuoe nponase-
Jeitite OPTOTORATLNLIX BeKTOPOR aRKo uyMo: @ -5 = 0, (@ L B).

Bean a= (2,3 4,3 2) 1 b= (%, y,3 2,), T0 GYKBATHO TaK e, Kax
5 xypee reowerpin 3a 9 xnace (pasaes 1, 1.1.6), MonHO HOKAsATE, WTO

cxannpros mpomsmegeme @ b onpeeaserca mo hopuyte
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT

1.4.1. Pacnoaoiense ABYX nA0CKOCTeli OTHOCHTEALIO APYT APYTa

Jee naockocmu naawsaiomen na-
panncasusu, ecau owu we umeom
obwux mouex, m.e., ecnu a N p = 2, To

allp (puc. 1.31).

Teopesa 1. Tepes moury, ne aesa-
wyo @ naockocmu, moxno nmposecmu
mousko 00y maocKocms, napasxexvyl

Puc. 1.31 Qannoi naockocmu.

A Tlyers gams maocKoeTs o 1 Tosxa
A, A ¢ a. B nnocrocrn a nosswen Ane
nepecexaommec mpaMe a 1 bi a C a,
bea, anb - B (puc. 1.32). Toraa mo
eopeme 1 (n.1.2) uepes Toury A wor-
no nposeern mpsesie a, u b, Taxme,
w0 a, | an b, | b. Orerona mo axcwo-
me CIII cymecrsyer exmmcrnenmas
Puc. 1.32 naocKocTs fi, mpoxoAAmas wepes mepe-
cexaomuecst mpsse a, b, Tenepn

nymeno noxasars, wro @ | f, T.e.a N - 5.

Tipeanononcmse, wro maccrKocTn mepecexamoTes Mo mpsoi €. Tora
10 Membeit Mepe 0ATA 13 IPAMLIX @ W b e NApANTETLEA TPANOI €.
Tpeanonomm, wroa 4 ¢ ma N e~ C.

Crexosatennmo, a, | ¢ m Tarore, Kax mpU ROKasATeRBCTEE TeopeNH
2man. 1.2, meem a, e - C, m.e. @, Na = C.

910 nporunoperuT Tony, wTo a, |a. Tovrony o N = 2, T.e. ol[p. W

Teopema2. Ecau doe napaineasmbie
naocrocmu nepecexs mpemvei n.iocrocmbw,
mo npaxwie nepecevenun smuz naocrocmei.
napansesonet, me. o | B, a = o 0 7,
b=Pny=alb(puc 1.33).

Alyemma=anyb=pnyalf
Hoxasen, wro a | b.

Tonyerum, wro a 4 b. Tax xax a, b <1,
o mpmmse a m b mepecexaorcs, .e.
cymeerayer Touca A = a N b. Hockomicy
acaubcprodcanp.
Puc. 153 910 nporimopenut Towy, wro a | B

Caegonatensito, a | b. m

Hrax, ARe mIOCKOCTH MOFYT PACHOIATATECH B NPOCTPAHCTRC Cle-

Ayiomm obpazos:

‘I « naocxocmu nepecexawomes no npaxoiL;
« naockocmu naparaeav.
30
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1.4.2. Tpuanax nap:

Pasaen 1

Teopema 3. Ecau dse nepecexawouuecs npaxsie 0dnoit niocxoc-
mu coomsememaenno napaseabisi ey nepeceKawuuNCs npa-
tvtat Opy2oil MAOCKOCMIL, MO ML NAOCKOCTIL NGPAAAERBHEL.

A Tiyers a, bea, anb=0, d,
@05-0, ala, bl Moxamen, wro alf
(puc. 1.34).

Tonyerm, wro a f Ppua N p=c.
Amazormuo  goxasaersorsy Teopent
2 noayums, uro nubo a N a' # 7, .
G0 b 1 b % 2. ro mpornzopewt Tomy,
uro a | @ wan b | b coorsercrmenmo.
Cacaosareasno, « | f. m

Teopema 4. OmpesKu nApaIMeIbHME NANMLE, 3aKAUCHHEE
napaeABRYNU nAOCKOCT AN, paGHb MENDY CoBOLL.

ATlyersalb,alf,ana=4,anp=C,
b0a=B b0p =~ D Joxasas, umo
AC = BD (puc. 1.35). [leiicrnureasno, rar
xax a | b, o wepea ot npmuste mpoxozNT
TonbKo ofma mroCKoCTS ¥, MpMIENM 0 N 7 ~
~AB, i (1 1 = CD. Tlo reopexe 2 AB CD,
a ACIBD mo_ yexosumwo reopemn. Caeso-
vateasno, ABCD - mapannenorpam, T.e.
AC-BD.m

- Kakite [100K0CTH HASLBAIOTCA NAPALACTLILNHY
. Kakin coolicTsans 0013ioT HapAILICILIG WI0CKOCTH?
. Kak MOryT pACHONraTLCS ABC ILIOCKOCT B HPOCTpANCTIE?
CopyaHpyiiTe NpUANAK TAPAILIETLOCTI KBYX LI0CKOCTO 1 AOKa-

. Kaxinu coolicrsans 00TAIAI0T OTPO3H MAPALINLILY IPIMLY,

IR ——

[+ Jlipskinieckanpatcoral

1. puusas o xaueeTne MOATH MAOCKOCTH CTEHS, HOA I HOTO-
0K xunceroit KowmaTst, yKaxcume: 1) mee mapst mapantexvmex
naoerocTeli; 2) nce map epecexamIXCS LIOCKoCTER 1 IPAMME

x nepecenenus.

2. TlokasiuTe B3IMEOE PACTIOIOEHHE TAPALIGTHA TIOCKOCTel]

© nowMomI0 AByX Kimkr.
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i crepeoweTpuN. NapannenswocTs 8 ApocTRaNcTT
Vnpamneuns
A

1.50. Tlpswas a u naocKocTs @ nepecexarotes. Moo mu nposects
ILI0CKOCTS, TPOXOARIMYIO HEpEs MPANYIO @ MAPATIETDHO :f

1.51. Heobxommmo m, wrobu mockocTs o  Gumn mapannensis:
ey coboii, ec:m ABe MPANIIE, TEKAMIE B IIOCKOCTH G, TAPATACTLE
naocxoctn 7 Touemy? Obocmyiire oTaer.

1.52. Hepes cepeannus otpearon AB, AC 1 AD, ne aexamyx b om0k
naockocTs, mposeaena maocKocTs o, [loKANUTE, TO MAOCKOCTS @ mA-
panneasma naocxocrn BCD.

1.53. llapanrensmmie nockocTn nepecexaior cropony OA yrna AOB
5 7ouax C 1 C,, a cropony OB - » Touxax D n D, cootsetcrseno.
Tlpu arom OC = 6 e, OC, = 10 ex. Hajigure: 1) CD, ecan C,D, ~ 15cn;
2) DD, ecam OD = 9 e

1.54. Knagpar ABCD co croponoii, papmoit 10 cx, u Touxa O me
xemcar b ommoit maocxocTn. Towxn A, B,, C,, D, snasmores cepepmman
orpearcon OA. OB, OC, OD coornercrnemto.

1) Jloxanure, wro Touxn A,, B,. C, n D, nexar 5 nockocts, napan-
reavmoii mocwoern xnazpata ABCD. 2) Haiimute nepmwerp uetsipex-
yrommmxa A,B,C,D,.

1.55. Ha prc.1.36 PQ# MN,al p. Bepno mu, uro
PQIMN? Tloueny?

1.56. Hoveerno, wro ZBAD~/B,A,D, aZCBD -
- £C,B,D (puc. 1.37).

1) Hoxamure, uto nnockocrn ABC u A,B,C,
napanenbm;

2) Haiigure AB, ccnn AA,: A, D~ 2:3uA,B,~ 2c.

157, Taocxoern ABC u A,B,C, napazexsist u
A=1:1 (puc. 1.37).

1) lloxamure, sto AB|A,B,, ACIA,C,. BCIBC,.
2) Haiimure AD, ecmn AA, = 2 cx.

DA,

B

158, Ipavas nepecexaer ommy #a AByX
¢ mapamrensusx mrockocteit. Hloxasure, uTo ota
MPAMAS MePeCeKAET i BTOPYIO IIOCKOCTE.

1.59. floxanure, wro ccan a | puply, wo ally,
T @,y — naoekoer.

Puc. 1.87
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asmen 1

1.60. Orpesicnt AA,, BB, 1 CC, nepecexaiorca s Totxe O, 5 Koropoit
Kancuutit wa mx Aemmres momonam. Howaure, wro mockoctn ABC 1
A,B,C, napannexsii.

1.61. Tnocroers 1 mepecexaer nnockocrn a i Ny =a, fy b,
a | b. Mowno am yraepaats, w10 o | B? Tlosexy? Obocnyiite orner.

1.62. Jlano: npsas a n mocxoets , a | «. Kax moctpos mroc-
KOCTS, TPOXOINYIO Yepes APANYIO @ NAPATTETBHO MAOCKOCTH 47

1.63. Uepea Towrcy O, meAIIYI0 MEAAY TAPATICTLHENII IOCKOCTS
o w b, mposeens mpswsie a w b a N =A,a N p~Cb0a-B,
b0 B~ DmnAO: AC - 1: 3. Haiigure: 1) OD, ecan BO ~ 4 ex; 2) AC,
ecam OC = 6 cx.

1.64. Beprio m yroepogene: «Ecan ane npsste, nexamue 5 on-
HOM ILI0CKOCTH, MAPAIETLIEL APYFOH ITOCKOCTH, To DTH ILIOCKOCTH ma-
pannembmuns?

1.65. Beprio m yroepcgeme: «Ecan ane npsste, nexamue 5 on-
HOIf MAOCKOCTH, NAPATTETLEL KBYM WPAMMIN, TGRQUUM B APYroi
na0CKoCTH, TO TR mAOCKOCTH NAPALTENBILLS?

c

1.66. Toxasure, 1o naiizeres TomuKo oia napa nrocKocTei o 1t b,
KOTOPLIE NAPATIEALIH MeHAY OGO/ H KAMAQS WS KOTOPHX HPOXOTHT
“lepea oAy M3 CKPEUIHBAIONUIXCS TPAMIX @ 1 b.

1.67. Tpeyronsmuzn ABC n BCD nemar n pampix nmocxocrsx. Tos-
w1 P, Q, RuT - cepeamt orpearon AB, AC, CD u BD cootsetcraenmo.
Jloxamure, uto werspexyrommmc PQRT ~ napannenorpaws.

1.68. Tpsassie a, b, ¢ 1 d, npoxoxsmse sepes TowKy O, nepeceraioT
ILI0CKOCTS G B ToRIKAX, KOTOPHIE ABAIOTCA BePIMHNAMNK TAPALTCIOTPAN-
sa. JIOKZiTe, 70 9T TPAMHE HEPECEKAIOT TOGYI0 APYIVIO MAOCKOCTD,
apANIEALIYIO ., B HEPMIMNAX MEKOTOPOTO NApALTETOTPANMA.

1.69. Tipsweasn & nepeceract mapaneabsie MexAY coboit mocKkoeT
0, 1y Tosmcax A, B C coorserernenno. Ioxaxme, 470 otnomene
AB : BC e aasncus ot sw6opa mpavoit a.

1.70. Toxancue, amo ecam moCKoCTS mEpeceKaeT ORNY 13 ABYX Ha-
PALACTBNALX IIOCKOCTeIH, TO OA MEPECEKACT I BTOPYIO AOCKOCTS.

171, Tpeyromsums ABC u 4,B,C, pavis, npwsexs AA, | BB, | CC,.
Moo mm yraepacats, uto mockoctn ABC n A,B,C, napaensm?

1.72. Jlamst naocxoeT o, ) m npswse a, b raxme, wroa |, a N a~ A,
pa=B.anb=C.pNb=D. Toun K u N npmmapnesar npawsi a b
coornerernento, mpwsen AK : KB = CN : ND. Jloxaxure, swo KNIp.

aaan 33
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Pasnea 2. IEPIIEH/{HKYISIPHOCT B IPOCTPAHCTBE

2.1. Tlepnemamey 1 pHOCTS MPAMOI 1 MIOCKOCTH.
2.2. Teopema 0 Tpex mepnem Y IAPAX.

2.3. ¥Yrox mewmzy npssioit w mrocxoctsio. [lsyrpamisie yran.
2.4. HaoGpazenite npocTpascTRenmIX (AUrYp Ha WAOCKOCTI.

2.1. Hepnewausyanprocts npasioii u moexoets
Mayunn matepmas: xamnoii Tems, st Gyzete:
© omaTh ompesenenme § CBOMCTDA MEPUEMAMIYIAPHLX MPIMLIX 1
npmensTs wx mpw pememn saxan;

* amaTh onpeaeaente i cROMCTRA TEPNENAMKYIAPHOCTI PO 1t
IIOCKOCTII M NPUMEHATS WX NPH PIICHIN GaAat.

2.1.1. Vroa meany npssusivin. Tlepren sy 1upuocts, npsomsex

Hancersio, 7o HemaparieTsisie npMie a b, TOKAIUE B OXHOR
IA0CKOCTH, 06PAIYIOT ABe MAPH BEPTHKATHAIX YrAoR. OFHH W3 T
yraoD, me ABAmOmCS TYIMbN, HASMBACTCS YRIOM MEKAY HPINbMA
a b Ha puc. 2.1 ¢ - ZAOB < ZAOC. Tlo ompecaemmo
Z(a, b) = . Wrax, 6yAex cHITATS, TO YTON MEAKAY ABYMS NPRMEMI
sceraa yaosreraopser nepavemcrsy 0° < ¢ < 907,

Puc. 2.1

Pue.

2

Terteps ompezeni NORATHE YrAA MEAAY CKPOIMBAIOMIMACS TPSL-
e a w b, Jlns ovoro nossent Towxy O MPOCTPANCTA H MPOBEACH
npswste OA u OB, mapannervusie ammsin npmws. Bea yrox AOB
He TYROi, TO B KACCTSE YrA MEAAY CKPINBAOIMNACH TPAMMINI @
b noswaen nemwamny yraa AOB. Ha puc. 2.2 a n b - cxpemmpanomuees:
npsmuste, a | OA, b | OB, ZAOB < 90°. Tlo onpeaeenmo Z(a, b) ~
- 240B.

Verom mewdy cxpewusanwumLcs npANNAU HaTHOGEMER YZ0n
Meady nepecexanuuRUCS NPRABLNL, NapaARETOHUNU Danibi
crpewsusanouunes npsaba.
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Pasaens

@
VeioBMe OPTOTORAILHOCTH BEKTOPOB B KOOPAMHATAX SATCHBACTCSH

R TR

@

“@)

8.3.2. Jlenenne orpeara »

Tlyers pams rousn A(x; v, 2) u B(x,; 5 2,). Tpeanonosmm,
wmo Touxa C(x,; y,; 2,) Aeaut otpeaos AB » ormomenmn 7, .e. AC 1,
B
s AC = 7 - CB. Bupaaiy xoopanmarst towcr C wepea KooprImaT:
Towers A B.
Taxc xax owca C nemr seway Toukans A n B, 50 sexropss AC
# CB conampansemss. Tloorosy meeer wecro panercrso AC ~ 1 -CB.
Tockomicy AC = (¥, = %3 Yo~ Y3 2~ 2) 0 CB = (x,~ X Y, = Y3
~2,), TO 3 HOCEAHErO pABEHCTSA HOTY MM CHETEMY PABEHCTS:

%o =0 = Ay - x0), (1+ D)x = x, + dx,
Yo =y = A(gs ~yc), mam {(1+ Ay, =y, + Ay,
FR T (s 2)z, 2, 4 i,

Caeposarexsiio,

®)

1+
.. opuyaasi (5) ompeseamores koopxuHaTH Towii C, Aensmed
otpesox AB 5 otnomeni 1. Eeau oxa C ABIseTes cepemmoi orpeska
AB, 1o 4 = 1, ma hopuy (5) moyumN KoOPAMMATE TOWICH, AenAIEi
otpesox monoxam:

Xt Lat¥ L _ntn ©
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TIpAMOy TOMMaR CHCTEM KOOPANNAT & NPOCTPENCTES H BEKTOPM:

Tpunep 1. fams toun AQ; 2 -3), B(-Li 15 1) x C(3; -1 -5),

smasmomecs sepunmayu AABC. Haiige:
Touscn nepeceucuns Menan AABC.

1) cosZA; 2) xooprmmaTt

A 1) Jloerarouno naiirsr xocwmye yram wescay nexcropawn AB n AC.

Tax xax 4B = (-1-134), AC - (3; -3;-2),[AB[-3\2, [4C|- B2,

AB-A(

= (-1) -8+ (-1)-(-3) + 4 - (-2) = -8, 10 10 ropuye (1)

-8
cossd = —— =200
32422 33

2) Cuawana naitges xoopawnas: Towxs D - cepemumut oTpeaxa BC.
To Gopuyae (6)

“1:3 -1

.e. D(1; 0; ~2). Ben E smaseres rosxoit nepecenemtsn memnan AABC,
70 97a Toxa AemnT oTpedox AD b otmomemmn A — 2, T.e. AE : ED ~
+ 1. Torza o dopaeyaan (5)

0+21 2
ST

-3+2:(-2)
T T e

puuniep 2. fawss soxropis & = (1 2 1), b= (25 -1 1), = (-1 1 1),
4 @ = (8 ~3; 0). Tloxamen:, w70 nextopss @, b & -nexounnauapuse
nexcropst, 1 passossu newrop & o sewropax a, B 7.

A Eoa 6w sexropis &, b, ¢ Guunm KounAanapusN, To Guik 6a0

napATTeLHLNE MO IIOCKOCTH, TO OFWI W3 WX umeHiO BLIpPA-
ARCA 61t 'epea Ba APYTHE, T.0. NANLTICK G LKA U 1 U TAKHC, 110
&= ua+vb, n xoopammATIO dopie mMeeN pasencTHO
(205 2u- v u+ o) = (15 13 1)
wr 2w

Orciona nonysm cucreny ypaswemnit {2u =0 =
utv=1
Omisaro 97a cHTeMa e COBNECTHA, T.. He HMeeT pemenis. 10 Jna-
T, NTO BEKTOP ¢ HeA3N MUNEIiNO BHPASUTL Weped BOKTOPH G 1t ¢ .
Creposarensio, mextopst @, b, ¢ e mapanmexbus ofuoi wiOCKOCTH,
T.c. nexommARapHIe.
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Tyers cymecrnyior wncaa x, g, = axne, wro = xa + yb + z¢.
Samican oro pasencTHo B KoOpAMIATIO Gope, M TAKKE TOTYI
s,

x+2y-

cueteny ypasnemit 12v—y+ 2=

wryrz=o.
[T - ——

Zevay =5,

{,,Zy:,a = %1, y-2, Toraa 7 - -3, noorowy -+ 25-3.m

. Kax onpeaenseres yrox Mesay vexropaui?
. U10 TaKoe CKALAPHO NpOHIBEACHHE BeKTOPOR?

. Harmuuire (GopMyAY CKATAPHOO NPOKIBCCHIS b KOOAHHATAX.
. Hammiuire Y1084 OpTOROHATLHOCTH BOKTOpO.

. Hammuire (GOpMyAY KOCHIYCA YIVIa MEAAY BOKTOPANIL

. Hamuinte (opyy.1y AGAeHIS 0TPEIKa B AQINOM OTIOLIHHL.

- Kax naliTis 1K00PAMIATA cPOMILL OTPeIKa?

Ynpamuenun
A

3.67. Haiizure cxaapioe npossenerne sexropos @ 1 b, (m)

V2, 0= 45% 2)|
Dfal- B pl-se-a0 @)

- 0.5, - 16, 0 - 60

-3, 0= 120°

3.68. Jlamst nexzoput @ = (23 <15 0), b= (13 ¥2: -5), ¢ = (1 i 5),

@ = (15,0 2). Bunemmme: 1)a b 2)a - ¢33) V6 i 4) @) @0

5)(a-d)y;6) ¢ -d+b-a;T)(a+d)(b-c);8)(a+h)(c-d).

3.69. Katne 3 nexropos a =(2; 3; 1), b= (5: 93 2), ¢ = (-
nonapuo nepnenmkynp?

:3)

870 Jlams vow A(5;21), B(-3:4:0),C(8:0:4), D(1i-4;3). Buasae-
e cxanapuoe mpomssesenue: 1) AB-AC; 2) AC-BD; 8) AD-BC
4) AB-CD.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

.71, To gamsi sanawn 3.70 waibmre: 1) cos( ZBAC); 2)eos(ZCADY);
8) cos (ZABC); 4) cos(ZADC).

8.72. Tlo aammum aazaw 3.70 maiimre KoOpAMNATS copeAmE: OT-
peaxa: 1)AB; 2) AD; 8) BC; 4) CD.

.73, Jlawss rosicn A(2; 3; ~2), B(4; ~5; 6). Onpenenure koopaunarss
mowxn C, gensmedi otpesox AB b ornomenmn: 1) - 1; 2) ;; 3)1-2;

1
yi=2.
B

3.74. Haiture yros sescay sexropawis a u b, ccms:
Da = (22 -42)
2)a = (0:-5: 0), b= (05 VB -1).

(-3; 0 3);

.75, Mam romen A(0; 25 ~1), B(L; 0 1) n C(-1; 4
e ABC najigure: 1) pmany semnanst AA,; 2) cosZC.

). B 1peyroms-

B

8.76. Jlan Tpeyromsmmx ABC, rre A(Z; 1; 3), B(2
Haitanre: 1) ZB; 2) AB-AC ; 3) aummy meguars: A4,

4), C(0; 4 3).

.77 Bexropus @, b ¢ nomapio o6pasyor yras, paswste 60°, 1

= H

3. Hadizure cxaapioe npomssesere (@ + )@

.80, pn oo suaneun b sexropss & u b oproronamsusss

na 5 5), b=(2; 3; P); 2)a =2 - + Bk, b= pi - 3] - 8k?

3.81. Jlam our A(0; ~3; 1), B(0:3; ~1), C(-5; 0; 0) 11 D(~6; ~6: 2).
Tloxanure, uro npsssie AC 1 BD nepnemuyaspis.
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;5 -2),

3.82. Jlan Tpeyrommms ABC ¢ nepmmmans A(2; 1; ~4), B(d;
€(0; -3; 0).

Haiigure: 1) cosZA; 2) yrox Memay Meauanofi A4,  croponoit AC;
3) gy Megnansi AA,; 4) KOOPAMHATS TOSIN HepeceTCHI MeAHaN
Aamioro Tpeyronsca.

3.83. Masectio, wro (a + 5) L(a ~ §). Hoxamure, uto

3.84. Hatizure snavenite supacenin (2a — b) (a — b), ecant

3n (;,,), 120°.

3.85. Jlamu sextopt a = (25 1; ) u b= (4;

me m, npu xotopox (@ + mé) L b.

~3). Haiiure snase-

3.86. Burancaure snavenne sypaennsi @ b+ a-¢ + b , ecan us-

sectio, wro @ + b+ c= 0

ol =|d| = a-

c

3.87. [lax rpeyroasmu ABC ¢ sepummait A(x,; y,; 2,), B(x, 4,

C(x; y,; 2,) JloxamuTe, 10 KOOPAHHATS TOTKH TepeceerIu NexHAN

AABC onpepeasotes o dopiyase

+2,+

tx+x,
3
Tlonssyscs aToii opays1oil, nailiTe KoOPAHEATS TOUH Hepecete-
mus veguan tpeyronsmuxa ABC, ecu: 1) A(3; 1; 0), B(~ 4,
C(1; 15 -2); 2) A(T; 9; 1), B(-2; -3; 2), C(1; 53 5).

3.88. Paxuyc-sexrop OM c OCSIMM KOOPAWMHAT COCTABISET Vrasi,
panmsie a, B, 7. floxancue, wr0 cos’o: + cos'+cos’y = 1, e cosa, cosfh,
cosy maasmatoTes mampapasmomu Kocumycan nextopa OM .

3.89. JLan mexTopon @ = (x,3 4, 2,) 1 b= (.3,

2,) nepa popaya
@-B=xx,+yy,+2,z, loxamure o1y OPAYIY, HOTHIYACE PASTOKCHIL-

es sexropos & b o xoopaEATN sexTopaN i, ], .

3.90. Jlamss rows AGx,; g5 2,) # Bx, y,; 2,). Towsasn C,, €,

C,_, otpesor AB paszenen na n papmsix sacrefi. Bupasure KoopAmmaTs:
7ouxn C, (1 <k < n-1) wepes xoopammatst Touex A, B it wnca k, n.
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Pasaen2

Mpaxse a u b nasweanomen nepnenduxyaapusinu, ecau yzon
Mewdy numu pasen 90°. Tepuenymeyapuoor. mpmvx a u b
sammcsmaor Tax: aLb.Kax cxasano mame, D, c
nepnenmuyaspuse mpmMME MoryT mepece-
KATLCS # MOFYT HE HepeCoKATDCS, T.6. MOFYT
Gum. cxpenumawmmencs. Hanpiiep, B xyse
ABCDAB,C,D, orpeaxu AD, BC, A,D,, BC,,
AA,. BB, CC,, DD, nepnenauxyaapisi orpescy
AB (puc. 2.3).

Tlpu arom orpeskm (1yum), jemamue ma
nepuemY AP npTNLIX, mepnenduKy- Puc. 2.3
Aapr wenay coboit.

Teopema 1. Ilpanas, nepnenduryaspnas odnoil us napazieds
HBLX MPANLLY, MAKACe NEPReNIUKYITPHA U GMOPOIL NPANOIL.

A Tlyers alb u cLa. Hoxare, uro cLb ¢
(pue. 2.4).

Jlelicrnnzensito, uepes HexotopyIo Touky A
0 npocrpaeraa nponezen mpasse 04, OB \c B
00 apmaserno w5, b 1 ¢ oo | V05
sercraenuo. Tax xax al b, 1o npausic OA u

O comagion. Youmasan, 10 2406 - 30, %

mueen: ZBOC = 90°, 1.0 cLb. M Puc. 24

2.1.2. Mepnempuyanpuocts, npsoii i naoeKocTH

Ecau npanan a nepnenduxyanpna io-
Goii npanoii, newawei o nrocrocmu o,
mo npaxan a nepnenduxyaspna nrockoc.
910 sammcumaor Tax: ala. Taxie
ompesemn, xorsa orpedors (ays) mepmer-
muyaspen aamnoii maockoets. Eenu om:
pesor (ayw) aexum na npaxoii, nepner
Quryaspoit nockocmu, mo ompesor (ay)
nepnenduryspen sroii maoesocr.
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Tiopnowancynapnocrs & npocTpancr:

Teopema 2. Ipasie, nepnenduryaspubwe odnoic naocroemu,
napazaeaonet mexdy coboit, m.e. aLla, bla= alb.

A Tiyers aLa, b La. Joxames, uro a | b. Tipexnomowm, uro a f b.
Hepea nponasombiyIo TowKy Peb TpOBEACH TPANYIO b,, TAPALTETLHYIO
a, T.e. b, | a. Buenen oboamanemus: B=brla, B,~b, Mo (puc. 2.5). Tax
xaxbLomala,toal BB, ubLBB,.Capyroii cropoms, ax xax a BB,
u alb,, T no Teopese 1 b, 1BB,. Torza rpeyromsmmx BPB, mucer
ava mpswex yraa (ZPBB,~ 90° w ZPB,B~ 90°). Bro memosmoncuo.
Caexosarennno, b, m

Teopena 3. Ecu naocrocmy nepnenduryispna odnoit us napar-
Aeabnbx npsavix, mo ona nepnenduxyaspua u dpyeoi, m.e. alb,
ala=alb (puc. 2.6).

A Tyers alb, o La. floxamen, wro alb.
a b Jleiicraurentno, Tax kax a Lo, To mpaNan
@ meprenuKyaRpHa OGO APAMOI X M0~
xocrn azalx, Yxca. Torza mo Teopeye 1
bLx,¥xco. Crenosatesio, moonpexenemiio
HepeHAIYAAPHOCTI TPANOI W MIOCKOCTH

bla. m

Tereps Aosazex Teopey, KoTOPYIo IpIL-
Puc. 2.6 HATO HAGLIBATL MPUINAKOM MEpENOUKYRAD-
noemu npamoii u nxockoemu.

Teopexa 4. Ecau npanas nepnenduxyaspua deym nepece-
KQRWUNCS NPAINBLN, TEHAUUN 6 NIOCKOCMU, MO OKG NEPREH-
Quxyaspra smoit naockocmu, m.e.alb,ale,bca, ccaubie=
-A=ala.

A Tyersalb,ale bea, ccauanbne=A. Joxamen, wmo ala.

Byaew curars, wro mpamas @ npoxoaut uepes Touxy A. B mpo-
THBHOM CIyuae, COPIACHO Teopexe 3 MBI PACCNOTPEM PAMYIO d,,
HPOXOASILYI0 Hepes TouKy A HAPALIETLHO a.

Tiyers x - npomssorsmas mpawas miockocrn o. Bosmoxsi asa
cayuas: 1) A€x, 2) Afx.
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1) Iyers A ¢ x. Ornomime na npvoit
a panuste orpeatci AA,, AA, 1 nposexes
npsyio m, mepecexaiomyio b, c. x B
ouax B. C, X coornercracuio (pic.
2.7).

Tipmas b snasercs ocbio cnsiserpint
orpeaka A4, m mootomy AB - AB.
Anazormuio 4,C = A,C. Cresoratensio,
ABC = AMBC mo tpem  cropoa.
Buauur, A4, BC~ A4 BC. Toraa A4 BX ~
~AABX o pyw cropomam m yray
sy .

Oreiona 4,X = AX. Tlosromy Ad, XA~
pasmoSeapemii u AX eors eanann, a
nponeAeHnas K ero ocopamo, Buauur, AX
smanerca mucoroii Tpeyromsmka A,XA,

.o, AXLAA, 1 o cawsist ¥ La.

2) B cayuac, xorma A¢x, paccworpmn
x,lx ® x,ca. Mo xoxasammouy i Teo-
pewe 1 alx, alx coorsercrnemno (puc.

2.8).m
Puc. 2.8

Tipisiep 1. Joxasiest, uro ua mioBofi TOWKH NPOCTPANCTAA K AaHHOf
ILI0CKOCTIE MOKHO TIPORECTII TOTLKO OAIY TEPUEHLIYIAPHYIO NPIMYIO.

& Tyers xaus Touxa A 1 naockocts «. BoaMoin Asa c1ytan:

1) Adas 2) Aca.

1) Tyers A¢a. BosMen mpOMSSOTBEYIO HPANYIO GCa H mpo-
Bezex wepea Touky A i pAMYIo @ miockoets . B maockocti B uepes
Touiy A HPOBEZeN NPNYIO b, HEPHEHAMKYIAPIYIO HPIMOIE 4
bla, a b= B. Teneps » mrockoctis o wepea Touxy B nposexes npi-
Myio ¢, neprenzuiyanpayio a. Yepea
nepecexatomecs npse b 1 ¢ 1po-
sezex maockoers 7. B miockoeru
¢ wepes Touxy A mposesem mps-
MyIO m, epUEHANKYARDHYIO Hps-
Mot ¢ mLle, mNe=C (puc. 2.9).
Torza m La. B cavon aene, Tax xax
albuale=aly=alm.Ilo noc-
Tpoemio m L. Ceposatesso, mps-
MAS m NePHENANKYITPHA ABYM De-
pecexaommcs npans @ u c. To
Teopesie 4 m Lo

a7
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Tiopnowancynapnocrs & npocTpancr:

Pue. 2.10

Teneps goxaes exumCTRCHHOCTS
npsmoii m. Meropou foxasatensersa
or nmporummoro mpesmoount, urO
wepes Touky A mowHO mposecti eme
oany mpmeyio m,, mephemxuyasp-
nyio naockoern a. Tax xax m, # m,
o uepes mepecexaiomuecs npAMLE m,
M m MOAHO mpomeCTH mIOCKOCTE
KOTOpAst MepECeRALTES ¢ MIOCKOCTEIO o
1o npsoit p. Baeses ofoamaues: P ~
= mNpu P~ m,Np (puc. 2.10). Tax
xax mlp, m,Llp, To Tpeyromsmim

APP, wueer apa npaMux yraa, dero G e Momer. Buauut, m=m,,
T.c. npswas m exuncraenuas (A€m, mLa).

2) Ilyers A€a. BoskMen NPOMIROTLNYIO NPAMYIO 0. I epea T0t-
ky A npoBeAeM NPAMYIO ¢, NePUENAKYISPHYI0 npsMoi atAee, ¢ La.

Puc. 2.12

Temeps osvuen mexoropyo Touxy B mpoc-
pancrsa (Béa) u mponeen mrockoers f,
npoxogsmyI uepe Touxy B m mpmuyi0 a.
B maockoern B uepea Touxy C-cNa mpo-
bexen mpsuyo b, mepmemmmKyATPEYIO a.
Hepea nepecexaromumecs npsse ¢ 1 b mpo-
Dexen mi0CKoCTS 7, B KOTOPO Hepes TouIcy A
nponeaen: mpseyIo m, MepeRAMKYAPHYIO
mpavofi ¢ (puc. 2.11).

JICRGRATCRCaMOCTGATETEHC)
Menomsaya puc. 2.12, foxare wto
m Lo ora npamas exumcTseRHAS.

Banewanue. Jimma mepnewmmcyrspa,
onymemmoro wo gamuoii own A ma mps.
Myl a naswmacTes paceTonmIeN oF TouH A
o npsoii a. Viasaumsi nepnemmmysp
Beersa onpexenseren oanomALIO, T.5. WPS-
Mas @ n Touxa A ¢ a aewar ma oAOH mo-

1 Chopevmmyiie ompenesene yea sexay npa? Pacenorpune
nepeceKaioItecs 1 CKpeIBAIONIECS TPAMLIC.

Kakie IpAMLIC B NPOCTPANCTEC HATLBAIOTCS LEPICHIMKY AAPHLNH?
. Kaxiuncoolicrnon 00Aaaer npANAs, IePIOHMKYIAPIAS OANON 13

sy napaiene mpsese? JIOKIKIETe CDOPYIHPOBIHHOE BANI VT-

eprxzene.

4. Jlalive onpereaeie mepreAIy APHOCTIE NpAMOIL i BAOCKOCTH?
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. Kaxmn caoficrsou o1agaior mpmMe, MepUemANKYIApHLe ool
naoctocr?

6. Jlokasiiire IpHINAK TepeRAKYAAPHOCTIE POl 1 LAEKOCTH,
. CioTLKO MepIENAIYIADON MOAKI0 POBECTI X TLIOCKOCTH 13 A
ol Tous? OBocuyiire otser.

£ OpesiRseEn padar

1. Ha npusepe 11accHoff KOMEATM HOKAITe BIHMHOS PACHO-
oenHe NpAMOf 1 MEpHeRAMKYARPHOI eff mIOCKOCTIL.

2.C nomOmplo KAAWAAIA  TOBEPXHOCTH CTOTA HOKAXCHTE
BIANAMHOE PACTIONOKENIE NPANOM, ICPICRAMKYAAPHOR AaHOf moc-

8. Tocrpofire mocxocTs @ 1 MpAMOYTOTLMAE Tpeyrombmi ABC
(£C=90°) rax, urobus BCco 1 AC La.

Vnpammeuns
A

2. Jlan xy6 ABCDA,B,C,D,. 1) Toxanute nce mpswme, snns-
rompees pedpas xyGa, mepnenmyApbMI mpMOi AA; 2) Toa-
FNTe Hee MIOCKOCTH, ABNOWMECS TPANSME KYOR, MEPEHAMKY-
aspusin npswoii AB; 3) Kaxe mpmie, mpoxosamue sepea nepumi-
11 1cy6a, mepnenmmcyanpun: mroeKoeTi AA,C,C:

2.2. [[ams Boammo mepnENKYAIPHLMC TPANAR @ H LIOCKOCTS .
(CKOLKO HPAMLIX MOKHO TPORECTIE 13 AAMHOf TONIH KIOCKOCTIL o TAK,
WTOB oMt BLLTH MOPRCHANKYATPHA MPIHOI @ I ACHATH B LIOCKOCTH
ar

2.3. Orpeaxis A0, BO 1 CO monapio mepre Ky APHE MEHAY co-
Goit. Haiigure yrox ABC, ecau 40 = BO = CO.

2.4, Haiigure sutcory nepena, eca: 1) a=3 a, o = 60°% 2) a=5,Tn,
=457 3) =8, 4=30° (puc.2.13).

2.5. Orpeasit AO, BO u CO 1o-
HADHO TPUeHAMKYIAPHEL MEHZY
coboit. Haiture AB, ACu BC, ecxu:
1) 404 cx, BO=3em, CO=3 exe;
2) 40=5 cu, BO=12 cx, CO=
~16 cx.

Puc. 2.13
39
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TIpAMOy OMMaR CHCTEMa KOOPANNAT & NPOCTPENCTES H BEKTOP:

8.91. Jloxancure, w10 ccan b TpeyronumKe Ave Memwams pas
xR OGO, 70 9TOT TPEYFOTLIIK  paBHOGeAPEIL.

B T T p———
KoopuuaTHix ocell Ox, Oy 1 Oz yrast, passte d, Pt ¥, 70 608 g
08 1 08 ¥ HASMBAIOTCR HANPABAAILLNI KOCHITyCAM AQHNOTO ReK-
ropa, JoRame, <m0 MaTpABTOIE KoHmyCI SeKTOS @ - (53 Ui 2)
onpeneaaiores o Gopuyan

« v :

R —rere Sl i = e e AR A ~ e

3.4, Ypasnenne mI0ckoeTH. 3a1aHHE NPOCTPAHCTBEHBIX
HIYD ypABHEHMSMMH H HEDABEHCTBAMN

Haynen warepuanss gaxso owss, ast Syaere:
[ ————
Hemte ¢ noNouIO nexTopa nopa 7 = (asbic)
P e s O LR

3.4.1. Vpa

Tlyers maockocTs o, saxamman B cucTexe Koopamiar OXyz, HPOX0-
st sepes Towity M(x,; y,; 2,) nepUenAKYIAPHO BeKTOPY 1 = (a3b;¢).

Baeen pexctop 7 masmisacres sexmopon Kop-

Tosxoit m pexTopos mopaTH mEOCKOCTD
ompexenercs OAHOIATHO, T.e. epes TOUKY
M, nepnenmiyanpro sexTopy 7 mpoxomET
opma 1 Tomso omma nocKoCTS (puC. 3.20).

Eenu M(x; y; 2) - npoussonbias Tos-
xa maockocTn «, To mextop M,

Y-y, 2-2,) mepuemmMKymspem mexTopy it
SN L7
[ —————

ropos panso uy: 7+, = 0.

Pue. 3.20

Bro pasescrao ma ocHomam (opayH
(2) ua npexuiAymero naparpada samicuBaeTes TaK:

[

alx = x) + by ) ez 2) =

%
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Ero masusaior ypaemenuem naockocmu, aadannoi aexmopon
nopmanu.

Baees x,, 9,y 2, ~ xoopANNATM HavATLHOR TowKHM, & KodDBuTHE-
5t a, b, ¢ - KOODAUHATH DexTOA HONMATI.
Pacxpun cxobin 5 ypasemiu (1), nory:
ax + by + ez - (ax, + by, + €z,) = 0.

Eean saecrn obosmasemue d = — (ax, + by, + cz,), To mocrexmce
ypassenne mcer bz

axtbyteztd=0. @

Mrax, nesoe ypasmenie mocKocTH, 3aAQNTOf BeKTOPON HOpNAI,
Moo samicars  Buze Auneiinoro ypaseriws (2). Teneps nokaes,
w10 nesicoe weiinoe ypanenie Biuza (2) B IOCTPANCTSE OnpeAeTET
nexotopym moexocTs, JleiicTauTensio, nyers sagano ypasnenye (2) 1
RYCTS (%, Yy 2,) ~ Kaxoe-1i60 ero pemmenie (saNeTi, w10 ypasiemne
(2) meer Gecroneuro Muoro pemennii). Tora sepio TomAcCTRO

ax,+ by, + ez, +d = 0. @
Orciona, purnmas s ypasmemus (2) Toncaeerno (3), monysm:
ax+ byt ez +d - (ax,+ by, ez, + d) = 0,
alx=x) + by - y) ez -2) = 0.
910 ypanmemne smrneTCs ypaBmENIeN NOCKOCTH, MPOXOATINEH we-
pes ouxy M,(x,; y,; 2,) mepuenguiyaspuo sextopy 1 = (a3 b; c).

Taxuse 0GpasoM, Ml HOKASALH, 4TO MOGYIO IIOCKOCTS MOAKHO 5a-
ars, mmeiins ypasueries suza (2). Vpasuenue (2) nasusactcs o6-
wun ypasuenuen naockocmu.

Tipuseep 1. Hammmen ypasenie miockocTsr, mpoxoAsmeli wepea
Touxy M,(1; ~2; 2), ¢ nexTopoM HopMaxn 7 = (3; ~1; 4).
A Tax xax x, = 1,5,= ~2,2, = 2ua=8,b=-1,¢c= 4,10 n0
popuyze (1)
BE-D-wr -2 =
Bces, pACKPMBAS CKOBKI, HOTYNHM YPABHOHIe IIOCKOCTH B 06-
e mirze:

Bx-y+az-13-

o1
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Tpusiep 2. Tlaockocrs aagana obmu ypasuemues 2x+5y-32+
+7-0. Hajizes nexrop mopwaa i KoopmmaTs Kaxofi-mio Tom,
rewameit b oroit mrocKoCTH.

A Mo ypasnenmii (1) 1 (2) caeayeT, 4To KOOPAMEATH BEKTOPA HOP-
M RGO TAOCKOCTIE ABTTOTCH KOOPPUIICHTANI TEpENEHILIX X,
v, 2 coorvercrnemno. Mootony 7~ (2; 5 ~3).

Tamuoe ypavuemue conepci Tpu mepenemmse, ORIy 1O WX Dpa-
1

o sepes e Apyrme mepestemmute: 21 = 5y + 32 T x = 2 X

X (-By +82~T). Becn onauenms mepememmLX y 1 2 MO0 HOAGHPATS

npomsmausmans ofpason. Myors y = 0, 2 = 1, oma 2 =2 (8 = T)=

2
2. Tloorony rousa M,(~2; 05 1) npusaznenirt Aawnoft nockocrs,
# monobEIx Towex Gecxomenno Mmoro, B

. Muomectno Touex  mpocrpancraa
M(x. y. 2), pacnonomenmurx ua opmma-
Koo paccrosmum R ot sagammofi Tou-
K M,(x,. 9, 2,), maswmawT cpepoi.
Bxecn M, - mentp, a R - pamuyc chepst
(prc. 3.21).

Tlo onpesenemimo Ans mpoHAROTL-
woii Touxi M(x, y, 2) ua cepe ¢ uen-

wpont 1 Toe M,(x,, Yy, 2,) 1 pammycon
R nepro panencrso MM, ~ R. Orcioza
o Gopayne paccrosmms Meway Tou-

% xasa (. 3.2) ween:
Puc. 3.21
W R
Boune/n TeByio i NPABYI0 YACTH YPABHENIA B KEAZPAT, HOAYIA:
w2 = R @

970  ecrs ypasmense ceps paguycos R ¢ menTpow B Touxe
M,(x,, ¥, 2,). Ecau entp cheps: COBIARACT C HANAIOM KOOPHINAT, TO
cooTBeTcTByIOmIee ypasiemKe chepH SANHCHBACTCH Tak:

. ®)

Pyt

02





OEBPS/image/311.jpg
asmen s

Tpiep 3. Hammmew ypammemue cdeps paguyeos R = 4 c
nenrpoy & Touke C(1; ~2; 3).

4 Tho gopuyze (4)
-1F+ @+ + -3 -16.m

Tipisiep 4. Tloxases, wTo ypasuenien x* + y*+ 2 ~2x + 2y~ 102+
+23 = 0 onpeaensercs cpepa i naiizen ee HEHTP 1 paguyC.

A B faunow ypanmemi crpymImpyen OANAKOBLIe TepeNeNuLe 1
AomOIN X 70 HOMHOTO KBaxpATA:

(e 22) + (4 20) + (25 102) + 28 = 0= (= 2 + 1) + (1 42y +
+ 1) 102425) = ~28+ 141+ 255 (x- 1+ + 1+ (2~ 5F =4,

Sri ypanmenmen onpegeaneres cepa pasuycon R — 2 ¢ nentpose
5 mowse C(1;-1;5).

Kainas cepa feAT HOCTPANCTAO HA ABE ACTH (BHYTPEIION 1
siemmoro). Hacts, mpocTpauCTSa, OrpamTICHNAR cdepofi, HAIHBACTCR
wapox. Bern M (x,. 1, 2,) ~ HewTp, a R - pamuyc chepsd, To omi Tak-
e HAGLIBAIOTES HENTPOM I PaxIyCoM mapa cooTaercraeino. Eemt M(x,
4, 2) - TowKa mapa, pACTOTOENNAS BO BHYTPEHIE TACTI cEPH, TO
sepiio nepanencrno MM < R, a A1 smemueit Towkit N BepHo epasei-
130 M,N > B. Tlosromy map aazactes nepanesicraos (x— x,)+ (u - 4,)* +
+(z ~ 2) < F', a uemmAR vacth cepst aANCTCR HEABCHCTROM
A R AN CREA S

Bces, ot TouKI chepH PACCHATPUBAIOTCA BMECTE © BHYTpEHEt
MaCTLI0 (1T BHCHIIEH HACTEIO), TO OUAK HCPABCHCTEA GEPOTCS HECTPO-
rine (< w3,

Auazormuno, ecuit ypasnemnes ax + by + ¢z + d = 0 onpexeasercs
KaKas-AM60 IIOCKOCTS @, TO OAHO W3 NOTYHPOCTPANCTS SAAAETCSH Hepa-
nencraon ax + by + ¢z + d < 0, a Apyroe — HepamemcTROM ax + by + ¢z +
d>0.m

Chiocos: BG0pa SHaKa HEPABEHCTSA B TOM NN HHOM HOIYEPO-
crpatierse paccMoTpuN Ha HpHNepe.

Tipisiep 5. OUpEACNIM QHAKN HEPARHCTEA B PAIHLIX TOAYIPOC-
TpaCTBAX, OrpARMNeHHLIX MA0CKOCTLIO 23 + 3y + 32 ~ 6 = 0.

4 Jlast 970ro B 0AHOM W3 HOTYEPOCTPANCTS BHGHpAEM TOUKY, KO-
opaumaTi KoTOpOfi HOACTARANEN B Aanioe ypammenie. JL1a yaoScraa
suGepest Towiy O(0; 0; 0). Kax npasiio,  Kauectse nofoSHAIX TOuex
BLGHPAIOT Te, KOOPAMHATH KOTOPHX B HANGOMbIIEI: cTenem o0Terta-
foT BLNHCANTEALHAe PaGOTSL

93
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Koopumarss nubpamiofi TOMH NOACTANN B ANHOE YpABHCHIC:
2:0+3:0+3-0-60. Toraa » noaynpocTpaCrse, TAe pacToTOKena
zowa O(0; 05 0), punonseres nepanencTso 2x-+ 3y + 326 <0, a 50 pro-
o moTympoCTPANCTEC BLMOTACTCS HepaABCHCTRO 2x + 3y + 3260,
Bt H0AYHPOCTPANCTAA PACCMATPHBAIOTCS BNECTE € TONIANI ILT0C-
Koeri, 70 Gepyres nectporie Hepasercr:
20 +8y+82- 6% 0mwm 2x +3y + 32 ~ 6 > 0 coornercracumo. W

Iipisicp 6. [L10CKOCTS, 3a7AKHAS B TPHAMepe 5, OTCEKACT OT KOOP-
Aunatoro yria nupasiay (puc. 3.22). BAAGAUN 9Ty NUPAMHAY CHCTe-
e —

A Tlnocxoers 2x + 8y + 82 ~ 6 = O nepecexaetcs ¢ oCRME K00p-
aumar m rowax  A(3:0:0),
BO; % 0), C(0; 0:2) coor-
setcrsenmo.  Torza mupaiza
OABC orpammiena maocxoctsmm
Oxy, Oxz, Oyz u 2x + 8y +
+ 82-6-0. Mupauza pacro-
T 2x+8y+82-6-0, re pac-
nonowena Towa 0(0; 0; 0).
Caegoparenvio, na ocosamn
T g —
eres mepasencrao 2x+3y+3z-
~6<0. C apyroii cropoms, Ko0p-
AMHATI TI060fi T THPANIAL IORICTRODIOT HEpaBeHCTRAN X 3 0,
30, 2> 0 (ueorpmmarensme). Tooromy Tosn mupaxnan OABC
VaomaersopioT cucTene nepavercT:

Puc. 3.22

x>0,
y=0,
230,
2x+3y+82-6<0.

Taxirm 06pag0M, eci HIRECTHEL YPABHEHIS NOBOPXHOCTEH, OpaIL
UBRIONIIX XANHOE TE10, TO €T0 MOKHO GAARTE CHCTENOF HepasercTs. M

[ L Kowue samiic soczanouo aasams, wrobi onpeseamy, wiocioeTe?
2. Karcolt beictop HA2ABACTCA BOKTOPOM HOPMATH TLIOCKoCTI?
5. Uro Taroe HauaALAR ToUKA MiocKoeru? Kaxolt Moxer Guti ora
roura?

01
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2.6. Orpeaox AK HepReRAMIYAADEH [IOCKOCTH NPAMOYTONLHIKA
ABCD. Haiizure KC, ecnu AK = 214 w, AB = 5 m, AD = 12 m.

27. Hssectno, wro AB La, CD La, Bea, Déw. Cromuko maockocteii
MO0 posecTH epes AamiAe ueTipe Touxu? Iowexy?

2.8, IIpssas a, npoxoxAmas uepes nepumy A Tpeyroasmirka ABC,
nepuenuicyapua ero croponan AB u AC. Busicute ssamioe pac-
nozoeune npaux @ u BC?

29, Combko NPAMMX, NePUEHANKYIADHLX Aaumofi mpAMofi,
MOHO MpoReCTI uepea Touky, Aemaiyio Ha oToii NPAMO? A uepea
Touy, He Aemamyo nA AaHuON HPTMOL?

210.flams npsvsie a, b u ¢ Taxme, w0 alb m clb. Mommo
an yrsepaaars, wro alc? Toseuy? He mpotusopesut au o1o ce-
Aviomewy yraepmaemmo wa maammerpum: oflne mpaNbie, mepmen-
AMKyaSpHLLE TPeTLCH, TAPALIETL MeAAY COB0f» ?

B

2.11. Moryr zn npssesie b i ¢ Gurrs nepuempkyasps, ecana Lb
u Z(a, ¢) = 60°7 OGocuyiire orser.

2.12. Tloxawarre, wro » xy6e ABCDA,B,C,D, AB,1CD,.

c 2.13. Orpeon OA, OB n OC nomapuo
neprenzuicyanpst sencay coboii. Haiigure yras
peyromsmia ABC, ecau OA ~ OB = 6 e, OC —
= 8 cx (puc. 2.14).

2.14. Jlams npswas a w nrocxoers o, @ La,
& A= afd. Tipawas b npoxoxur wepea oty A
b La. Joxaure, wro b < a.

2.15.Bute nxocxocrn ABC gana rousa P ra-

e xas, uro PC L BC, AC 1 BC, APBC = AABC.
e 1) Mowno mu yrsepsaars, uro PCL(ABC)?

2) Moo A cpeAN VKASAHHLIX OTPE3KOR HafiTH OTpE3O, mepmei-

auxynspasii mrockoer ABCT

2.16. Bepuo mn yracpatenne: «Ecan ¢ La, clb, aca, bea, To
€Las? Jomommre o%0 yruepcacmme Tax, robs ono Gu0 Bep
npi moGux yenoBHsX.

10
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2.17. Kaxas urypa oGpasyercs i3 MHOIKeCTSA TOWeK HPOCTpaN-
CTBA, PABNOYARACHHAIX OT KOHIOB 0Tpeaka AB?

2.18. Orpesox AD mepIEIKYAAPEN IIOCKOCTH PABHOCTOPORHETO
Tpeyronummia ABC. Hajizure nepmerp tpeyrosmixa BCD, ecam:
1)AB = 3 cx, AD = 4 o 2) AB - AD - a.

4

2.19. Jlawss npsvsie a, b, m u n Ta-
xue, wto alm, bin, alb. Joxamure,
aro m L.

2.20. Ipasie AB 1 CD neprenuicy-
aspust nockoern o B, Dea, ACa~P.
Hajigure CD, ecin AB = 12 c, BD =
= PD = 3ou (puc.2.15).

2.21. Towsn A 1 B aemar 5 maockoc-
7t . Otpeaxn AC u BD, pacnonoenisie
no opmy cTopomy miococTH d, mepres-
puscyaapuss eit. Haipgure: 1) yras werspexyronbusa ABCD, ectn
AB = BD = 3 cx, AC = 6 cx; 2) nepunerp wersipexyroasmuka ABCD,
cean AB=8ew, AC=21en, BD=6ex.

Puc. 2.15

c

222, Tlepuerp pasoctoponsero tpeyromsuuia ABC pasex 2p, ot-
pesicn AD i BK HepIemMySpIS [I0CKOCTH 9TOFO TPEYTOTBIMICA.
Haiigure nepunerp rpeyromsmixa CDK, ecau ABKD ~ xsagpar.

2.23. Kaxoii npoctpancrsensoii purypoit Gyzer reowerpiseckoe
MECTO Touek, PACTIONOAEHHBIX HA OAMHAKOBOM PACCTOSIMI OT BCeX
Bepurin: 1) PABHOCTOPOHIM TPeyTOTBHUKON; 2) KBazpaTon?

2.24. OnpeenuTe MHOKECTBO ToUEK, PACHOIOKEHNLX BIPOCTPAR-
CTBE 12 OMHAKOBOM PACCTOSHILI OT TPeX KANHLLX TOREK, He IKAMMX Ha
ool mpsoii.

2.25. Tlowasurre, w0 orpesox AC xy6a ABCDA,B,C, D, nepuemmey-
npen maocxocr, npoxozmmeii wepes Towk B, B,u D,

2.26. B npsoyronsiox tpeyroxsumie ABC katers AC i BC panist
3 cu, 4 e cooTRETCTRONNO, A ATHKA TePIEHANKYAPA CD, ONYINHIOTO
na mrockocTs Tpeyronbumia, pasua 5 cw. Haiigure paccrosmme or
zouci D g runorenysu AB.

a1
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2.27. Jlamst Tpeyromsmx ABC, rowxn D u K, nemamue nue maoc-
Kocn otoro Tpeyromummia, Taxme, wro ADLAB, KCLBC, AD|KC.
Jloamure, w0 npmesie AD n KC neprienamsyaspus: nockocrs Tpe-
yrommmxa ABC.

2.28. Jloxanure, wro ecan mpsMan mepremAMKYASpHA OFHOR M3
ABYX mapazzeTRMX TAGCKOCTEl, TO ONE NCPENAMIYIAPHA 1 APYFOii

2.29. Jlanst npanse a, b u mwiockoers o Taxue, ro alb, alu,
bea. Toxanre, uto blla.

2.30. Touxu npocrpasersa A, B, € 1 D maxosst, wro AB = AC = AD=
= BC = BD = CD = a. Touxu P u Q snasmores cepeaunans otpesicos AB
1 CD coorserernentio. Joxawute, wro PQLAB u PQLCD, n naitaure
sy PQ.

2.2, Teopema 0 Tpex nepmemMKyIAPAX
Maymn matepmas: xamnoii Tems, st Gyzere:

© SHATH OUpEXeeHS NEpUeNAKYIPA, HAKIONNON U HPOEKI
nasiommofl B npocTpancTse;

© aHATE TeopeMy O TPeX NEPMEHAMIYAADAX M NPHMCHATE ce I
‘pemenuit azau;

o YMETH HAXOAUTS PACCTORIME OT TOWIH A0 IIOCKOCTH 1 MEWAY
cxpemmBanonyMICS TP

2.2.1. Tlepremuiyaup 1 BAKIOWRA K HAOCKOCTI

Tiyers gams: Towsa A u maocxocTs o
He mpoxoAmIAs uepea oTY TOWKY.
TIposesex us Towss A npsuyio a, nepuer-
aukyaspayio miockoers a. Tyetsa o= B.
Torza orpesox AB masusaercs nepnendu-
Kyanpom, npomeiemum mz TowKm A
9 nnoexoern o, Touxa B - ocuosanues nep-
nenduxynspa AB (puc. 2.16).
Pacemosnuen ot Touss A g0 miocKoc-
TH o HAIMBACTCH JLTHHA HEPHeHMICYATPA,
i npoBexenioro s HrOi ToWKH K HIOCKOC-
| it . Ha pie. 2.16 paccroauie or Touki A
Puc. 2.16 A0 maoeKoCTH o panio anume oTpeaxa AB.

12
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Eeau AB - nepuenuicysp, nposexenuii x niockocti o (rowsa B -
ero oconame), To oTpesor, coemmumomuii MGy TouKy C B WwIOC-
KOCTH o 1 TOUKY A, HASLIBAETCS HAKAONOIL, TPOREACHHOI 13 TNk A
& nroexoern o. Touta C nasmactes ocnosanien naxzonnoi AC. Tpi
orow orpesox BC massimaior npoexyuell naxaounol AC wa mi0cKocTs o
Hanpusep, na puc. 2.16 orpesox AB - nepuenusyasp, AC - max-
omman, a BC - npoescnus.

2.2.2. Teopema o Tpex nepuemuyapax

Teopema 1. Ecau npaxas, nposedennas @ naockocmi wepes ocuo-
Ganue HQKAONNOIL, NEPREHOUKYARPHA ee MPoCKUUL, MO OKG nepneH-
Quryaspra u nawaonnoi. OOpamno, ecau npaas @ naocrocmi
nepnenduKyAIPHA HAKAOHHOIL, MO OHG NePREHOUNYARPHA U NPOCK-
yuu naxaonnoi.

A Tyems ma 7ouxm A npomexems
nepuenguiyap AB u maxnomnas AC x
nockoets o (pue. 2.17). Ecan npavas a
npoxoauT uepes Touiy C i AEHKNT B 1A0C-
xoomn @, 0 aLlAB, rax xax ABla. C
Apyroii croponss, ecuna L BC i a L AC,
To mpaas @ mepmemgmiyiapHa mioe-
oot ABC, m.x. o mepmemmmcyispma
AByM nepecexawomunies npmusos AB 1
BC (uan upavae AB u AC) mwiockoc-
i ABC. Torsa mo mpusmaxy mepres-
UKy ASPHOCTH HPNOIE 1 IIOCKOCTH TIPS~ Puc. 217
Mas a nepnenaukyaspua AC wm BC. M

Mrax, A TOro WrOGM mPEMAS, AEXAWaN B MIOCKOCTH, Obita
Hepren Ky PN HAKIONKOI, HEOOXOMINO I AOCTATONNO, 4TOH 3Ta
Dpeas LA HePIe Iy IAPHA TPOCKII HAKIOHOI.

Hassaume o7oii Teopems mexogur us oo, uro ABla, ACLa,
BCLa. Teneps npumefen eme 0AHO BAHOE CROMICTRO MEPHERAMKY-
A5pa, HAKIORHOI U e npoCKNIL.

Teopema 2. Ecau us mouru aie niocxocmu nposedensi x amoii
naockocmu nepnenduryasp u naxionnsie, mo: 1) dee naxaonnvie,
usenouue paansie npoekyuu, pagsi; 2) u3 Geyx HaKAOKHbLE ma Goxt-
we, npoexyus Komopoli Goavuie; 3) nepnenduryAsp Kopoe AwGoil

43
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A A Tiyers AB-nepuempmcynsp, a AC, AD
w AE - maxsommse (puc. 2.18).
‘ 1) Beau CB=EB, 1o AABC=AABE (1o
‘ﬂ sy Kareran). Crexosatensno, AC=AE.

2) Tyers, CB> DB, rorga us npsvoyroms-
e Tpeyromuumion ABC u ABD umeen:

AD= JAB + DB < JAB' < CB' - AC,

Puc. 2.18 e AD < AC.

3) Mepuenguysp AB ssaseres xateros,
a mazomman AC - rmoTenyoit MPAMOYTOALIOTO TPeyromLmia ABC.
Buawur, AB < AC. m

2.2.3. Tomsrue paccromuns » npocTpaucTse

Tlon pacerosmmen Mescay Touxawi A i B B HPOCTPAHCTBE HyKHO
nommwas xrmy otpeaxa AB. BooSie NOX paccmomnuen Meway
ABYMS reoMeTpuSeCKuMI (DHIYPAME HONHMAIOT PACCTOSHME MENAY
sx Guxaiimusn TowcaN (ecti Taiue cymectsyior). B oroit ez
JUTMHA HEpHemAMIYAAPA, NPOBCACHHOTO W3 TOUKH K HIOCKOCTH, €CTD
pacemoanue om mouku 9o naockocmu.

Taxie 38 paccmoanie Mewdy NapaRAENLNBLML NAOCKOCMAMU
NpINMAIOT ATHIY MEPUEHAMKYAPA, TPOBCACHHOTO M3 M0G0 TOwIK
niocKocTH K APYroil. 34 pacemosnue mexdy cKpewuswOuNUCA
npANWAMU npURUNGIOM OnUNY nepnendUKYAAPE, nPOGEIENNOZO UT
A106oti mowku 00nOl Uz NPAMME K nAOCKOCMU, nPoXOdAUel uepes
amopyio npamyio napanrexso nepaoi npanoi. Ecxu paccrosmue
excay gurypamn F, u F, oSosuawuts uepes d(F,; F,), 1o na pucys-
wax 2.19-2.21 paccrommme MEATY COOTEETCTBYIOMUIME durypaMm
onpegenserca rax: na puc. 2.19 alla, AB L, CD Lo = d(A; @) = AB,

A c
a
‘

Puc. 2.19 Puc. 2.20
1
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4. Hamuumere ypasuenie nA0CKOCTI, 37QNHO BEKTOPON HOPMATH.
‘Hammire obimee ypasienme 110CKoCT.

. o maxoe cdepa? Samumure ypanueiie chepu?

6. Kaxoe e asmmacres mapos? Kakine HODABCHCTRON 0N onpese-

aseren?

. KaKoe HOPABCHCTBA (CTPOTO® MIH HCTPOTOC) OIPEACICT HOIVIIPO-
CTpANCTIA, cCa 3a7aO YPABHOHMe MIOCKOCTH, OpAMNSIHBAIOICH
o1t noaynpocrpancrsa?

Ynpamuenu

A

3.93. Hanumure ypasuenie niockocti 10 Hauarsioii rowxe M, u
nexTopy Hopuan

1) M(15 25 3), n= (2 1; 4 2) M(-2; 05 2), n= (0; 3; -2);

3) M(-3; 15 -2), = (-2; 0; 3 4) M(1; 13 -1), n= (15 1; -1).

3.94. Haliime KOOpIIIATIL HECKONLIEX TOTeK, IPHNAATCALX it
He mpHRaATCAAIIY a0l TAOCKOCTH:

Dor-8y+z-2-

82y -82+5-

2x-z+5=
: Hx+T7=0.

3.95. Karan na Touex A(2; 13 3), B(O0; 1; 4), C(-~
npumanesT miockooTs 3x ~ y + 2~ 1 = 07

; 0, D(1; 1;-1)
3.96. OupexeuTe KOOPAUNATH BEKTOPA HOPMANH IIOCKOCTH, 5a-
Aaunoii 5 saxave 3.94.

3.97. Hamumure ypasmeme cpepu no xoopammaran newrpa C 1
pazuyey R

1) €(0; 0 0), R = 5; 2)C(1; -2; -3), R =
302 1;4), R -3 0@ -20,R-2

3.98. Hanmmime nepanencTso, onpeAeisiomee Map, orpasenusii
cpepoit, saxanmofi 5 3.97.

3.99. Hanumure ypasienie nIocKocT, TPOXOAAINeHt epea TOuKy.
A neprenumcyznpuo sextopy AB:

1) A(L; 2; -2), BG: 0; 4); 2) A(0; 3

4), B(2; 5 4).
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

B

3.100. Hamumire ypasuene wiockocts, npoxogsmei epes Touiy
M neprenuiyanpio nexropy O
1) M(-15 25 0); 2) M(3; 45 0); 3) M(0; 1; ~2); 4) M(2: 53 3).

3.101. Hanmurure ypassemis mi0ckocTeil, NpoXOIII wepes T04-
sy M(2; ~3; 4) nepuenusyspuo Kaxz0il KoOpAHHATHOI oci.

8.102. B npavoyrommofi cicTeMe KOOPANEAT TAOCKOCT 38AAHA

spamennen 222
sepea Tosxa A(a; 03 0) B(0; b; 0) 1 C(0; 0; ¢). [lanmoe ypavmemne ma-

awBaeTCR YpaaHenueH nAOCKOCMU & OmpesKax.

1. Hoxasure, 4ro 5Ta WIOCKOCTS HPOXOTT

8.103. Jlan ammix mrocKocTei HamMmINTE X YpABHEMIS B OTDED-
Kax n nocTpoiiTe oTH mIoCKoCTI:
Doxtytz-4-0 2)8x -2y -

3.104. Hanumue ypasuenie ni0cKocT, HpoXofsmeil uepes cepe-
Auny orpeasa MN TepIeHAMKYIAPHO exy:
1) M(1; ~2; 2), NG3; 05 4); 2) M(2;

), N(O; 3; -4).

3.105. Hanumure ypasuense ceps, mpoxofsmeit sepes Towiy
© nentpoy & Touxe C.

1) M(4; 2: 2), C(1; 25 -2); 2) M(1; ~2: 3), O(-2; 1; 4).

8.106. Tloxasxure, wTo xammun ypasmemnen onpesenzerc cepa,
w maiiure ee mentp 1 paguyc:
Dby 2t Ay 82 5= 0;
2ty -6+ By + 22+ 10 =
Byt 12 -6y - 19 -0
)y 2 - 20z,

3.107. Baaiite cucTeNOli HEPABERCTS WACTS WAPA, OTPANMCHHOTO
cipepoit x° + g + 2* ~ 42 = 0 KOOPUHATHAINMH ILIOCKOCTAMIL.

c
3.108. Jlanss ousn A; 43 ~1) u B(0; ~2; 5). Hamummre ypas-

Hewue mioCKOCTI, nepenuHKyARPHO OTpesky AB  Aexsuieii ero 5

9%
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3.109. Hanuimire ypassienite [i0ckoCTH, TPOXOAINe 1epes TOuKi
A(1; ~2; 5), B(-3; 0; 0)  C(0; 05 1).

8110, Hammmnre ypasmenme xacatesmoii nockoetn x cipepe x* +
+y* +2%= 49 1 Touxe M(2; 3; 6).

311, Maoexooss, mpoxoxmman wepes wentp C cheps = + 1 +
42" - 6x - 8y = 0 nepuenuukyaapio sexropy OC, Aokt coorser-
I e -
uepasexcra 1 noctpolire ix.

3.112. Hanmurirre ypasiemie cpepst, mepecexaiomeit miockoets 0 xy
no oxpymmoctn x* + y* - 2x - 10y + 23 = 0 u npoxoammei uepen
7ouxy M(L; 5 1).

3.5. Ypasuenue npsmoit 5 npocrpancrse

Haywnn Marepas aamuoit Tewst, ni Gyzere:

« cocranusms Kanommecioe ypaueie mpaNOi;
« ymem, mepexomuT, o KamommuccKoro Bima ypapHemns mps-
ol K¢ napaNeTpIecKoNY BUAY;
« cocrapass ypavmemte mpavoi, mpoxoRIe wepes Ave sazan-
B npocrpaicrac a6y npsyio |
oo pacewarpusas xax mepece
wemne wpyx mrocKocTei o, 1 a, (pic.
8.28). Ecan axtbytezid,~0 1 '
axtbyteztd,~0 spamores ypa-
eI HTIX TIOCKOCTeIH, TOTA TP:
wyo | woxmo sausath creayeomei
cuctesoit ypasmenii:

{n,”qyﬂ.”d,

ax+bytezd,

o,

)

Cucrema ypasmenuii (1) nassisaercs ofmmm
[ —y

Tyers npmas | mpoxomr wepes oy
(54 4o 2) nopaxzsarue semeopy B= (i
R SR ——
(puc. 3.24).
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T

Toraa s oGk Town Mz, y, 2) mpaoit L sextopss 5 u MM
moanmasopun: MM =4, maa ¢ = memorapes melvramremuoe vz
(Rupamerp). Toasses ypamsns » moopiamsract $opaen satacun:

@

Vpannemus (2) HaIMBAOTR MApAMEMPUNCCKUM YPAoHENUANL
npamoi. Orciona

Caeposarensiio,

@)

970 ypasierie smrseTCs ypasnewues upANOi, TPOXOATIET Hepes

(msnsk).

Toucy M,(x,3 U, 2,) ¢ HAIPARISIOMIASN BOKTOPOM

Vpasieiue npsoii 8 B (3) HAGHBACTCS KAHOMUNECKUN Ypaa-
Nenue mpaMOL 1 ARTRETCH ACTHLM CIYNGEN OGINETO ypABHCHIL
psMO (1), Tax Kax AOMYCKACT OKPHBATENTHYID JamHCh B BUAC:

Kawmioe ypasuemie oToff CHCTeMB! ONDEXEIAeT HEKOTOPYIO mio-
exoors & mpocTpancTze.

pisiep. Tyers aamst Tousca M,(x,5 4,; 2,) 1 M.(x; y; 2,). Hamu-
mex ypamenie npsofi, mpoxoxameit uepea rowi M, u M,
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asmen s

& Tax xax sexrop MM, = (x,- %,; ¥, - y,; 2, 2,) apasercs na-

npanasmomy nexTopos mpsoii M, M,, mpoxossmeit wepes Towxy M,,
70 ce ypanmeme o dopwyze (3) samucumactes creayiomY 06paI0N:

Xox _y-w _z-a g @)
NoE oy o

. KAk Mo%HO 914t IpNYI0 B HpocTpANCTIC?
. Hommuire ofiuiee ypanienie npaoit.

| Hamuuire napaxerpieekoe ypasiene npauofi.

| Hamuuure Kanouiiecicoe ypavieriie mpasof.

. Kax aiysiio nomats o7 ypansenua?

. Hamumire ypaienie npawofi, npoxonsumell sepes Ape sauie

Ynpamuenun
A

3.113. Onpenexiite KOOPINATI TPEX TONEK, IEKALX Ha HpA-
o x=2-3,
3 fy=8+1,

25t

6x-8y+22=0,

3.114. Hamummre xamomwseckoe ypasneme npaoif, npoxoaseii
wtepes Touicn A u B:
1) A0; ~3; ~2), B -1; 1) 3) AL
2 ACTL;

1), B(2; 15 0
+ 1), B(L; 2 3 4) A(-2; -3; 0), BO; 25 1).

3.115. Hanummre ypauerie mpsiwoii, mpoxofsmeit epes Towiy A

napanesio sexropy p
DAG -3 1), p=(3i L2 BAL26), p- (75 2 -3
2) A(L; 3; -5), p= (6; 1; 3); 1) A(-3; 43 4), p= (2 ~15 3).

3.116. Onpegemure woopmumarsi Towkw, remameii ma HpEMOF
x-8_y+l_2-1

23 5
1y, pasuyio ~2.

it metomeit: 1) adercey, pasnyio 3; 2) opuma-
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amen 2
d(a; @) = CD; na puc. 2.20 « | B, AB L B = d(a; p) = AB; ma puc. 2.21

@ m b - cxpemmsaomuecs npawse 1 a © a, b | o = d(a; b) =
= d(o; b) = AB, tze AB La, Beb.

D¢
'c
Iz :
A
& Puc. 222B
N
L T r—

Puc. 2.21 xy6 ABCDA,B,C,D, m AB ~ 2 c. Haiiu:

1DdB; D) 2)dAB; DC);  3)dAB; BC); ) di; BBD,).
4 1)d(B; D,) - BD,. Urobu naiitn BD,, Avacas: npmvemme Teope-
my Tlngaropa. M mpamoyroasoro panmobeapennoro Tpeyromsma

ABD mueen: BD = JAB* + AD* = JA+4 =242 cx.

A 13 npasoyronsoro Tpeyrosmixa BDD, nomyume:

BD, = [BD* + DD = J8+4 =23 .
2) Tax xax AB | D,C, u ABL(BBC,C), D,C, L (BB,C,0), 10
d(AB; D,C,) = AD,. Hia npsoyrosioro Tpeyronsmmia ADD, mmeen:

AD, = JAD* + DD = 2J2 e

3) Taxc xax spams ABCD 1w 4,B,C,D, mapanzensis, o d(AB; B,C,)=
- BB=2 o,

4) Tax xax BB, L (ABC), AC L BD, 1o AOL(BB,D,).Tosromy

1
d(4; BB,D)=40 = AC = VZew. m

W, 1 o axoe nepnemxuxy.aap, onyuenuil na Aanoli Towi ua wioc-

KoeTs? Kakyio TOMKY HAJMBAIOT OCHOBAMIEN NEPIOWILKYIAPA?

2. Viaiite Ha PHCYMKE HAKIONIYIO, OCHOBANME HOPICHIHKVISDA
ocionate naxommoli.

3. Copuyaupylire Teopexy o Tpex TEPIOAKYAPAX K ACKAKHTe ce.

4. Copuyaupylive caoflerso HepCHANKY1APA, HAKAGKHOI 1 Ge HpoCK-
e goKasIHTe €ro.

5. Uro Uy3KHO HONHNATL 0 paceTosHHON MAY: 1) TOKON M HpMOH;
2) Qurypas; 3) napAIeLHLG TIOCKOCTANI; 4) CXpEIHBAILIL
armca mpavaNR; 5) mpaofi  mocKocTb0?
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Tiopnowancynapnocrs & npocTpancr:

Mpeaureaen paBoa
1. Bossamure myeryio cmesuyio wopodicy. Masepsre xuumy acex
ce pebep. HafiquTe paccromiie MeAAY NPOTHRONOTOAMLNI
rpanasm, Oocnyiie orner.
2. C nomomuio ThepAOfi Bymaru, ueTpex. crepei (maTotex) 1
CKOTA HOFOTOBLTE MOACITD, WITIOCTPHPYIOIYIO TEOPENY 0 TPEX
neprenuiyanpax.

Vnpamneunn
A

2.31. Jlau 1y ABCDA,B,C,D, u 0 = AC 1\ BD, AB 8 cx. 1) Haii-
ure paccrosmme wencxy mpsusism AC n BD,. 2) Haitqure aumy
uarcnomuue A,B 1 4,C. ) oasure, wr0 4,0 | BD, n nadizure gy
40.

2.32. Haiizure paccrosmite o II0CKOCTS o RO cepeqwmb OTpEKa,
Omn Komew K0TOpOrO pacmonOeN B LIOCKOCTH G, @ BTOPOF

na pac-
crosmi 4 e or T0ii mAOCKOCTIL.

2.33. Kowts 07peaica pacmonosens 07 LI0CKoCTH @ 1A paceTomII
3 a7 cw. Hafigime paccrosume or cepessms 0TpesKa £0 II0CKOCTIE
@, ccau OTPEIOK I TAOCKOCTS G HE MMEIOT OBIUIX TOTCK.

2.34. Paccromms or xommon otpeaxa
5 AB a0 maococrn pasmst coomsercraemnor
1)1 emn 5 e 2) 3,1 wow 1 6,9 woe; 3) 3,2 3
n T4 4) @ u b, Haizure pacerosmie

4 ot cepeauns ompeaa o miockoct: o,
comt otpeaok: AB ne nepeceractes ¢ wioc.
woersio o (pic. 2.23).

B

235, Mo tomm A x mrockoetn

o nposesen mepnenmmeyanp AB m max-
nomman AC. Haiizure: 1) mpoexmmo BC,
conn AB ~ 4 cx, AC = 5 ox; 2) AC u BC,
ecan AB=2,5 m, ZACB = 30% 3) AB, ccmn
AC ~13 cx, BC-12cn.

Puc. 2.23

2.36. Jlamst maocxoern @ u f, o | f. Ha rowan A € o nponenems: x
naocxoctn b mepnenmcynsp AB u maxsonmas AC. Haiizure paccros-
e mewcay maockocTsum o u f, ecan AC = 10 e, BC = 6 ca.
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2.37. Jlano: AB Lo, CD La, BEa, DEa, AC N a = EuAB = CD = 4 cx.
1) Hoxasure, uro BE = DE, AE ~ CE. 2) Haiiaure AC u BD, ecan
ZBAE - 60°.

2.38. K naocxocti_pasmocropouero tpeyrosiuia ABC mpose-
e nepnenmiyasp AD, Touxa E - cepemuna cropous BC. 1) Joxa-
scnre, uto DE L BC. 2) Haiizure DE, ecn AB = 4 e, AD = 3 cax.

2.39. K miocxoemn xnaxpara ABCD K
nposesen nepuenuiyap AK. Haitgute

paccrommie ot rowku K g0 mpmsx AB,

BC 1 BD, conu AB - 8 ox, AK= 4 o

(puc. 2.24).

2.40. Komms orpesxa AB yrarems
o mocKocT o ma paccrommu, pame
1w 5 em coorserersento. Hafiaure
paccrommite ot cepexumit otpeaica AB g0
nxockoetn o, ecmu: 1) otpeaok AB e
nepeceKaeTeR € IIOCKOCTEIO o 2) OTpe- Puc. 2.24
sox AB nepecexaer nockocTs a.

B

2.41. Paccrosmue ot sepurn pasuocTopontero Tpeyromsia ABC
0 Touicn D pasio 5 cx. Haiigure paccrosmue ot Touxu D 40 miockoctst
ABC, ecau AB = 8 cx.

2.42. Kaxyio QUIYPY 06pasyeT MHOWECTEO BeeX HAKIOHHAX ORi-
HAKOBOI ATHIE, NPOBENHNLX 13 OAHON 1 TOfi e TOWKH K JamHO

2.43. Tnocxocts a, mepnempukynspuas xarery AC mpaoyroms-
noro Tpeyroasmmka ABC, Aenut ero » ormomemma m : n. B xakom
oTHomenun mwiocKkoeTs @ AT runoTenysy AB?

2.44. Tlokasure, Wro AR MIOCKOCTH, MePHCRAMIYAAPHEE OO
npsNOiL, NApATIEALIL MEHAY CO0O

2.45. Jlnaronan powda ABCD nepecexaiores n Touxe O, a 0Tpe3ok
OK nepuenpuicyaspen ero muaromama. Jlokasite, 410 paccrommis
o1 TouE K A0 MPAMLIX, NPOXOAMIIIX Hepe3 CTOPOMLI PONGa, paBHLI
ey cobot.

a7
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Tiopnowancynapnocrs & npocTpancr:

2.46. Oupesenute yasamsoe pacerosmme 3 npexAymeii satat,
eca OK = 4 cat, AB = 5 e, AC = 6 ca.

2.47. Orpesox AK neprenausyspen wiocoers isaapara ABCD.
Haiigure paccrosmue or tousu K fo npauoit BD,ecru AB = 3 ,
BK - 5.

2.48. M rousn A x nocKoeT: o nposexena naxiomuas AB, panuan
6 cu. Haitmure sy npoexiuins AB Ha IUIOCKOCTS 0, €CIH YTOX MEAAY
npseoit AB u ee npocicnueii pases: 1) 30% 2) 45% 3) 60°.

" 2.49. U xommon orpesxa Amumofi
62,5 ca & mioCKOCTH HOBEAEHSE HeprIer-
AUKYADEL, ATHHB KOTOPLIX PaRHL 50 Cat

u 28 cn. Haiigure paccrosmue Nexay
ocoBamIINM DTIX HEpHENAMKYAAPOD.

250 Orpesox MN, pasmsit 12 cx,

nepecexaer miockocrs 5 Towke 0. Koms
% 9TOTO OTPESIA YAGTENE OT MIOCKOCTH KA
M paccrosmus 1 ex w3 ox. Haiigure MO 1
NO (puc. 2.25).

Puc. 2.25

2.51. Otpeaox AB ~ a mapanaenen maocxoctn o u BB, L o, B, € a.
Haiimue d(AB; a), ccmn ZBAB, - 60°.

2,52, Towsa K pasuoyzazera ot scex sepuims AABC 1 OK L (ABC),
0 ¢ ABC. Haiiaure AK, ccan: 1)ABBC, AC 4 cx, BD - dcs, BD LAC,
D€ AC, OK =6 cx; 2) AB = BC = a, ZABC = 120°, oxf%"; 3)AB=BC,
BD = h, BD L AC, ZABC = 120°, KO ~ a; 4) AB = 13 cx, BC = 14 cx,
AC = 15 e, OK ~ 10,5 cax.

2.53. Tlpono npuipens x cToa6y Ha suicoTe 5 M, K cTee XoMA ~
na muicote 3 . Paccromme Mexay cTonGom u somom paswo 11 .
Kaxosa spuumna nposoa?

c

2.54. Jsa orpesra, At Koropux cocranumior 13 o u 37 o,
yumpamorés xownaws ® ave mapanzexsmie miockocra. Ipoers
Menmero ua wmx ma miockocTs pama 5 cx. Hafimure xmmmy mpoc-
o Gosamero orpeata.

2.55. s rouscn P, naxogsmedics ua pACCTOSHII 71 OT ILIOCKOCTH o,

18
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nposexens ave naxsommse PQ u PR, KOTOpHE coCTanAION CO CroMMI
npoexmumin yrox, papmsii 30°. Touxa O snaseres ocoamien mep-
nemnicyapa, onymenioro na Tow P ua niockocth o, a ZQOR=120°
Hajigsre QR.

2.56. M3 TOWKH K MIOCKOCTH NPOBCACHE [BE HAKIOHHE ATNOH
17 a1 10 e, Paanoers nx npoexii panna 9 ox. Haiturre pacerose
o1 oroii Towa o rammoii maveKOCTIL

2.57. Paccrosmue ot Tosii D 0 Kaoii BePUINHE TPEYTOTLIIKA
ABC pasno 5 ca u AC = BC = 6 c, a AB ~ 4 cx. Haiizure paccrosmie
o rowku D g0 maockoeri ABC.

2.58. Tpoc noamecHoit AOpOT™, MepeKINYTLIL wepea pexy, yKpenen
na oamon Gepery ma mucore 40 M, a ma APYroM - ma mucoTe 35,6 1
o1 ypoma pexis. Paccrosmme MemAy MPOSKNUAMH TOUeK NoABCCA
na ropusonTanbRyio niCCKOCT: pasio 48,3 n. Haiizure amuiy Tpoca
MEJCTy KpemIemIAMI, eCTI WA MPOBNCANIE TPOCR HYAHO AoSamnTi
10% or ero obueii g,

S ——

s

A D e ,
4

e s panecs s | [

B e L

s e o

SERCE o Moush nu v e s

ol o o Bl g ¥

KABCDP RaskBaior 0KTasipoM.)

2.3. Yroa mewmay npsamoit u miocxocrsio. Jipyrpaumubie yras

Haywnn Marepnats tamuoil Tewst, ni Gyxete:

© SHATS OnpeReEIIe YIUa MEAAY CKPOIIBAIONMMIICS TPSMBINIL it
HIO6PAIKATE ITOT YFOT M X OB NEPIEHANKYIAD;

© amaTL OmpepenemNe YA MeACZY MPAMOl U MIOCKOCTLIO, YMETh
HIOGPAIKATS  HAXOANTS €10 BeAHTHIY;

© maTh ompepememie yria Meway mioCKoCTAM (AByrpammiit
YrO), yMeTs uS0GpANATE i HAXORHTS X0 BemHIY.

s 49
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES N BEKTOPM:

B

o,
0.

Hanuuire ypasuense oroii npasoit.

8.118. [lana nupasuza ABCD ¢ nepmmmann 5 Touxax A(2; 2;5),
B(0; T 2), O(T; 0; 2), D(1; 5; 0). Hamamme: 1) xcanomsecroe ypasie-
N KAAOTO peGpa THPAMI/H; 2) YpaBHere II0CKOCTH K AOH rpa-
1; 3) KAmOIECIKHE YpABNEmIS NPAMEIX, NPOXOAAIIX HEPE) TOUKY
A mapannenbmo xaxzomy pebpy rpam BCD.

8119, Hammmure xanommuccxoe ypapmense mpawoi, coneprameit
meamany AA, Tpeyromsmuxa ABC, DepUIMS KOTOPOTO MMEIOT KOOPATL-

1) A(-2; 3; 5), B(4; ~3; 0), C(0;
2) A2; 0; 4), B(3; 1; 2), C(0;

; -5);
-1,

8.120. floxancrre, w10 npmsie
x=2edr,  [w=-4e2t

2-21,

23

y=-1+t, u
2=1-1

ABaSIOTCR CxpemBAOMUAIC.

8.121. Jloxancrre, w10 npmwsie

x=1-21, “1+t,
y=2+t, uiy=3+2,
-2 242t

nepecexaoren. Hafiawre Towky mepecesemns u manmmiTe ypaseme
nrocKoeTH, npoXOAAMEd Hopes T mpMe.

3.6. TIpumenenme BeXTOPOB NPH PememH 3axa%

Peenie 5a7a't ¢ NpHMENEHHEN BEKTOPOB HASMBAIOT BEKTOPHBM
MeTozoM. B IPeABIVINIX NAparpadax M PACCMOTPENI HEKOTOpHE 5a-
Aamns wa npuyenente sexropos. Hanpusep, feneiue otpeska 5 Aai-
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oM orHOmeNNN, HaXOAAeHHE Vria o
ey oTpeska (sexTopass), mpi
HAmHCAmMI YpABHENI WIOCKOCTH I

7.1, Taioxe wacto npumensercs ce-
Aviomee yraepucAeHie.

Tipisiep 1. Eenn E snasercs tou- A
Koff TepecoueNNA MANAN TPEYFOTh-

wika ABC, 10 s moboit Towman O i3
upoctpanctsa (pic. 3.25) mepro pa-
nenerno ¢

Pue. 8.25

3. OF 04 + OB + 0C
A Cuauaza moxaew cnpanexi- B
BocT, ToxecTsa
EA + EB + EC = 0.

Heltorsurenuo, us paseucrs EB +
1

+EC=2EK n EK =

EA (puc.3.26)

EA+EB+EC- -2EK +2EK=0.

Tlo npaRiLy TPeYrOTLRMKA ALK CYMME BOKTOPOR MM

04 = OF + EA,
OB = OF + EB,
0C = O + EC.

Crosin 9T paBeHCTER MOWACHRO, MOTY M

04 +0B+0C = 3-OF +(EA+ EB + EC) = 3-OF .

10 1 TpeBorazocs AokazaTs. M

BeKTOpI 9ACTO NPHMEHSIOTCH TH PIICHIN MATEMATHYECKHX 1t
(pusMHeCKUX 307a, T.K. MHOTHE reOMETpUNECKIe N (uIMCCKME 3a-
AQUH BeKTODHLIN METOOM pemaioTes npome. B ey Toro, wTo B hop-
MYTPOBKAX MOZOBHAIX GAAGY ABHO He YKAIEACTCA HA BOIMOKIHOCTH
pUMCHHNS BEKTOPOR, OTH GAAGUN KaAYTCR crOAHLNIL, B oToM 1 ga-
KITIOUACTCA OfHA 3 ¢NPETPAKs IS OGHAPYACHAS BOIMOIKHOCTH HPI-
Mexenis BexTopHOro Metoxa. [10DTOMY MPONeCT PENICHAS GaAAT ¢ HpiL-
MENEHIEM BEKTOPOB CICAYET PAACANTE HA CIEXYIOUIE TPH STAIA.
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/ Mbnuoyronsnan cucrewa xoopanar & npocrpancree w seKtops

T. Boogs sextopss 5 yaoGuoii 1st nac opse, nyHo nepemicars
VCI0BIE 3R C TOMOIILIO BEKTOPOR.
1L TIpeoBpagoRkinas AQiiLe B YCIORNAX GGAAUH, NOTYIACM Pe-
menie 8 Bexropioii dopie.
TIL. Orserss, nonyuenise 5 BexTOpHoii ope, myxcHo Hepenecti
Ha eHCXOAMIIL SIS, HA KOTOPOM GiIa COPMYIHPOBANA AanHA
sagava u samcars, otser.
JL15 YenemHoro NpHMHEHIA ANHOrO NPARNAA IPH PONICHMI da-
QS HYJKHO OMINTS, STO MHOTHE CBOFiCTSA (PHIYD MOHO JamuCAT: B
Bue mexroproro ToxaccTsa. Hanpmyep:

na pasescrna AB = AC cneayer, uto rowsn B u C conmazaior;

o pasercrna 4B -
o wi & Grs AR

caeayer, wro npmse AB u CD napaz-

o pasencrsa AB= o - AC cxeayer, wro ouku A, B n C nemar na
ool mpsofi

o panercrsa A~ a 0B + -0C creayer, uro rown 0, 4, B C
PR —

s pasencrsa 4B -CB = 0 caeayer, wro mponie AB x CD meprerz-
xynapst ey coboit n 7.1.

pmessins 20 msume w7 o APy COvTmIm RaR; A6 OB
et s ouareeparepcae SARE:

Tipuep 2. flan npseoit mapa-
nenennmen ABCDA,B,C,D,. Towxa
E - touxa mepecesenms megman
wpeyromumuxa ABD (puc. 3.27).
Toxacen, wto Towa E aewat na

maronanu AC,, u ompeaenum, B
Kaxo oTHOMmeHNH 9Ta TOUKa K-
au oty AHaromams.

A T E smameres touofi me-
pecesenis  Meauan  TpeyronbmKa
A,BD, 10 coracno npisepy 1

Puc. 3.27

(44, + AB + AD).

T AB- DG, AD-AD;, 0

Ak + 4B+ AD = A + DG+ AD, < AC. . m
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asmen s

Caonosatenuno, rowki 4,C, u E sexar ua oxuoh mpasoli, To-
cxonuy 4G, = 8-4F, ToAE : EC, = 112,

|, 1 o mud mommaere caicx Tepina ¢BeKTOpHII NeTOR pewienitx 32-

aaus?

2. Kaxoso saawsnoe pacuonosconne 101k 4, B, C it D, ecmt noxroput
AB, AC n AD xosmramapm?

3. ro oo cxasats o vektopax AB u CD , ecuu npsmste AB 1 CD.
T ——

4. Kax onpegeaur, kociye yraa uesay npmses AB u CD ¢ nowo-
o seropos AB w CD ?

Ynpamuenus
A

3.122. TIpusaziexar A AGHEAe TOUIN OXHOM TPAMOH?

1) AL ~2; 3), B(-2: ~13 4), C(T: ~43 1);

2) M(2: -3; 1), N(-1; 15 1), P(0; ~1; 3).

3.123. Haiiqure koopamiaTst Totwi C, eI OHA SIBIAETCA CoPeRi-
sofi orpeaxa AB.

1) A2 1; ~4), B(-4; 55 2);
1) A0; ~2; 3), B(4; 2; -3).

3.124. Hafiaure xoopaunars: werseproi sepmums D mapanieno-
rpaxa ABCD:

1) A2 ~8; 1), BC-1; 15 1), C(—4; 5 6);
2) A2: -3; 6), B(L; ~2; 3), C(~4; 4; 6).

3.125. Onpeaeaure yrau Tpeyronsunia ABC, eci HIBECTHA KOOD-
Ausarss sepmmn: A(2; ~1; 3), B(1; 1; 1), C(0; 0; 5).

3.126. Tlams o A(2; 1; ~4), B(0; -
e, wro yrox A Tpeyronummia ABC npsnoii.

2) 1 O(2; 13; 4). Toxas-

3.127. flawse vowscs A(3; 35 ~2), B(0; 35 4), C(-2; ~1; 5). Towar-
e, wro Tpeyromsmnx ABC - mpMOyroTbHL.
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TIpAMOy TOMMHaR CHCTEMa KOOPANNAT & NPOCTPENCTES H BEKTOP:

8128, flanst mocreaosarensime mepmmms  mapasnerorpansa:
A(-3; ~2; 0), B(3: 3 1), C(5; 0; 2). Onpegeaute ero weTaCPTyI0 BEP-
LIRY B YTOT MEAY AMATOHATAN.

8.129. Cropoist napazienorpaya ¢ ocTps yraon 60° panisi 3 cx
# 4 cx. Hailaure gy ero puaronaseii.

3.130. Moxancre, wro Toww A(2; ~15 ~2), B(1; 2 1), C(2: 3; 0)u

D(5: 0; ~6) zeimar 5 oxuoit mrOCKOCTIL

3131, Jlams mowc A(0; 2; 1), B(1; 0; 1) u C(-1; 1; 2). Haitgure
koopunats rowkn D, aemamei ua ocn Oz Tat, wrobu AD L BC.

3.132. Jlans: xoopmmmars Tpex mwicmix sepumn  O(0;0:0),
A(2:-330), C(3; 2; 0) n ozuoit nepxeit sepmimisa B, (3; 0; 4) napannexe-
nunesa OABC O,A,B,C,. Hailure KoOpANATE €10 APYFIX BepIi.

c

8.133. Ha pe6pe AB rpeyroasnoii mupasuast ABCD sanra ouxa K.
Toxancure, uto cepeus orpeskos AD, BC, KD u KC aemat 5 ogmoit

8.134. floxancure, wro Amaromans napainesennneRa nepecexaiTcs
B oot TOUKe 1 B TONKe NepeCEUCRIS AETATCA TONOAAN.

3.135. B peyromsuoii mspanuae ABCD AB L CD u AC L BD. Jlo-
wasue, uro AD L BC.

8.136. TIpoTHRONOI0:KHAE CTOPONL HEMIOCKOro (REPIINNM He Je-
sKar ma oAmoii mockocTn) mecrnyronummka ABCDEF mapantexsmi.
TlokanciTe, 4T0 AMATONATH, COCAMNSIONIHE IPOTHBONOIONILE BepuIk-
Hi, NePeCEKAIOTCS B OAHOM TOUKE 1 B TOUKE NEPECEUCHIS ACTATCS KO-

3.137. Meauanss rpams ABC nupasus ABCD nepecexamores s
1ouxe E u DA = 3, DB = 6, DC = 9 u ZADB = ZBDC = ZCDA = 60°.
Haitgure DE.

8.138. Touxa K pacronoscena ma paccrosuin d 0T 1I0CKoETH Hpa-
swrsoro Tpeyrommusa ABC. Touxa E sasercs towxoil nepecese-
s meguan Tpeyronsmuka ABC u AB = a. Haiizure snaemse cymsst
KA* + KB + KC-.
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OTBETHI

Paszea 0

0.1 15 e 0.2, 60° 1 120°. 0.5.6 c. 0.6. 1) c=5 1, tga~
B=90°-c. 3)a=6cu p=60°,b=6y3cu 0.7.2) a) 12 cu’;
6)6eu. 0.8. 183 cx. 0.9. AE=a + 0,56, AN = 0,53 +b. 0.10. 3) 6.

o011 ﬁ

0.16. 6 o 1 18 ex. 0.17. 120° 0.18. 35 cx. 0.22. a = 30 o, b —

012, 4 cx. 0.14, 127, 0.15. "z;ﬂ n180° - %

~ 24 e, 0.28. 93 ex. 0.24. 60°. 0.25. AE=a %

L ED-%%
5

07, Va5 038 12 en 031,548, =5, 5,5,
088,055~ . 035, 5 ~—1Z_ 036,55 - 3y + 16 - 0, 6x—
3502 0- T 055 - B 030 5e-ay 100,

“y+10=0, x+2y-6=0.0.38 2JRr . 0.40. tgp

Paszex 1

IL11.13. 4)a=anf7) B =10 f; 8 a= (ABC). 1.10. Iyers.
anb=Aanc=B, b0 e~ C, toraa uepea Touxi A, B 1 C mpoxozur
eAUHCTBERIAR IIOCKOCTS &, B KOTOPO: i HeaT mpsNsie a, b c. 1.22. He
obsaatensio, nanpunep, Moxer Gurs a | ¢.

8 ath

1 1.3.1.29.4030.1.30. 1) 4;2) 38 3) 220 1 1.36.BC = 10,50m,

B
AD = 7cm. 139.1) 6 oa; 2) 4 ow. 1AL E € ACw AE : BC = 2: 3.
144.a0b.cNa=A ¢ b=B = uepea npamsie a u b IPOXOINT TOTH-
K0 ofua mrOCKoCTE ¢ > A € &, BE a=c = AB Ca. 1.46. P, = 9 cx.

T11.4.1.53. 1) 9 cx; 2) 6 ar. 1.54. 2) 20 e, 1.63. 1) 8 oax; 2) 9 et
1.64. Her. 1.65. Her.

Paszex 2

T1.2.1. 2.2, Becxoneuno unoro. 2.3. 60°. 2.5. 1) AB = AC = 5 ox,
BC = 32 ox; 2) AB = 13 o, AC = 281 e, BC = 20 o 26. 15 .
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28,0150 215 contmoosn = 2 conn T a1y 13 e

2
2) (242 + )a. 221 1)90°,90°, 45, 135% 2)52 . 2.22. £ (2VE +1).

226 5 on.

T1.2.2.2.31. 1) 8 e; 2) A,B = 8y2 cx 1 A,B = 83 cas; 3) 446 cm.

ath
2322 o 233, 5 o, 2.34. 1) 30w 2) 5 o 3) 5,3 05 4) —5 . 235,

53

18 e 2) 5w =m0 3) 5 . 2.36. 8 on. 238, 2) V2 ow. 239 4 o,

i
5o, 20,5 e, 240. 1) 8 cr; 2) 2 ex. 2.41. |- 2.42. Konye. 2.48.

. 246, % Flow. 247305 n. 248. 1) 3VEows 2) 342 e
3)3cm. 2.49. 58,5 e, 2.50. 3 e, 9 o, 2.51. a3 . 253, 5V5 =11,2 m.
254,35 . 255, 3 m. 2.56.8 o, 257, © V58 e, 258, 53,35 . 259.

Bemnsom

T1.2.3. 2.62. 1) 5 on; 2) 542 oar; 3) 5V8 car. 2.64. 1) 10 oar; 2) 6 on;
3)4 cx. 2.66.2) 1) 24 ox; 2) 4 caw; 6) 1) 8 cas; 2) 10 s 5) 1) 60% 2) 45°.

267, 1) 42 o; 2) sing 3. 268, 60 o 269. 4 ow. 272, 4G ow.

2.73. cosg =5 2.74. 5 cw. 2.76. 30° 277, 60°. 2.78. 66 car. 2.80.

108 cse. 2.81. @+ &~ 2oc cog . 284, 90%, 287, cos( a5 )~
L9059 pgg. Ja'sin'+bicos .

osy

11.2.4.2.96. 1) 18,5 ear’s 2) 4,56 ow’; 3) 4,58 car’. 2.97. 1) 18¢:

2) 946 car’s 3) 183 o, 2.99. 1) 13 15 2) 2 e; 3) VIT0 ear; 4) 13 2.
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16V3

2100, 2 ewt. 2105 4 cx, 6 cn, 8 ox. 2106, 15 4. 2108,

206 3100, |2
3 z

232 JZ e, 2.115. ?

2110, 26 sind. 2112, 1) 32 o

Paszex 3

3.1, 3.1, AC=a+b, CA= -a-b, BD=b-a 3.3. 1) AC;

3)AC, . 34. [PQ|=[RT|~ 4 cw, |PT|=|QE|= 3 cx. 35. 2) -

90,66, 8.7, 1) 4T ew. 8) 4VZ o, 8.12. 2) DB; ) CA5 ) GO

3.16.1) AD. 317. 1) 1, 2) [f|> 15 3) b= 1
1

3.18.1) 2,5; 2) 0,5. 3.20. BC=b-~ a. 3.22. 2\8 a. 3.28. Tapanze-

ompasn, moctpoesmnss wa sexsopa [ &  [i 7 ananenea ponon,

[CR T e—— R —

PP —— % )

T13.2.3.34.3) ¢ = (-3; 0; 3); 4) d = (05 15 0). 3.36.7) (2; ~1; 4); 8)
-2). 337, [i|- 28, [§| -8, |- -2 -

V3.3.41.8) J4;4) V185 3.42.2) (-1;
~8i ~8); 4) (9 ~12: 10). 345. C(5; 4 4), B,(3: 6 3), C,(7: 73 3), D,(8;
). 3.46. D(S; ~18; ~24). 3.47. 2) D(-1; 2; 1). 349. m = 8, n = 15.
8.50.x -2,y 685248 , 242 . 8.55. d - 2a - 35+ . 3.56. 1) x—
48, 9)x — + (BT B57. n - +3; 8.58. x - 2, y ~ 4. 8.60. AH = 6.

et

2.8, 4C - (15-1;1), [A

g
B62.2)d-7a-3b+5C. 863 k-8 5mmk--2:2V7.365.1)0(1;
~23) 2) A2 4 6 3) B(-1: 2 2).

T1.3.3. 3.67. 1) 3; 3) 4,5. 3.68. 2) 0; 4) 27-V2. 3.70. 1) 9; 3) 8.

71z 122, A)— 372.1) (13 35 0.5 3) 0; 2 2).
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U 16) (812
aa)(2-1:8) 0 (2:1:2) s701)0-135%2)0-30%. 375103
'{ 373 5] {s 3 a] g . L
2202 576, 1) costemy - 22 2y 0:3) L 57725578, {188
11 1 B
1

n7.8.80.1)3:2)0,5.3.82.1) 53 3) 15,25 . 3.84. 26. 3.85. m = ~0,8.

(nok)x +hx,  (n-R)y by, (nok)a +ke

3.90. x, o

B

san 10397, [182)e 2 (311
HIEIE

113.4.3.98.2)8y - 22+ 4~ 0; 3)2x ~32-0.3.95.D.3.96.1) 7 — (2
<3 1i4) 7 =(13050). .97, 4) (x~ 2"+ (y + 2+ 2= 4.3.98.2) (x - 2+
+(u+ 2+ (+3)<81.8.99.1) 20~ 2y + 32+ 8-0.3.100.2)3x - 4Ty - 25—

-3,2-4.3103.) X, L, 2
AR
3.104.2)x +y + 42 - 5= 0.8.105. 1) (x = I+ (y ~ 2+ (z + 2)°= 25.
3.106.1)C(1;-2; ~4), R 4; 4) C(0; 05 0), R~ a. 3.107.x 30,y 0,230,
x4y + 2 42, 3.108. 2 + 3y - 32 = 0. 8.109. 2x + 11y ~ 62+ 6 = 0.
3110.2: +3y+62-49.3.111.(x~8)'+(y~4)" 12525, B+ 4y > 251 (x -3+
4y - AP+ 2 < 25, Bx + dy < 0. BI12 (x - 1F +(y-5F+(z+1)

~034)2x-5y+32-38-0.3.101.x2,

LETR T Racs

8.119. 1) Vpavuenne meanamss A4, meer iz 2

T1.3.6.8.122.1) 5 = (-8 L; 1), 4C = (6 -2 ~2) = AC =-2.4B =

= Tpu Towx nexmaT Ha OpOf npsMOiL. 3.123. 2) C(2;0;0). 3.124.1) D(-1;

8.120. 37,.13. 3.130. Ioxancute BMNOIMEMOCT: panencTaa

15 6). 3.125. ZA = 90°, /B~ ZC=45°. 3.128.D(~

AD= -3 - AB+ 2,5 - AC . 3.132. D(0; 0; 1). 3.137. 5.
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Coaepmanne

Tpegucrosue. . . . T—
PASIIET 0. Bonpocst it ynpasceuta A1 Hontopeiits

KYPCA HIAHMETPHIL. + -+ + + + o+ - - -
Vupaenis A1 HOBTOpeHS KYPCA NAAMINETPI . s
PABIIEIT 1. Axcuous: crepeowerpun. Tlapannensiocts

B POCTPAHCTEE + + + + e v e vt e ennnnnss sid
1.1. AKCHOME! CTEEOMETPHI H X CACACTRNS . s ld
111 Bregemie. . . .. ... ... . sld
1.1.2. AKCHOMAE CTOPROMETDHI. . . . .« ... ... T
1.1.3. Hexoropsie npocrefitiiie cleACTSIS AKCHON . . sl
VOPARHOHIS. . . .. vveeveenanns 18
1.2. Mapansesuocts, mpswsx u miockocTeii

B POCTPAHCTEE « + + + + ... . s .20
1.2.1. TIapasiensmocTs TPAMAX . - - - -« - - . . .20
1.2.2. Mapanrensuocts npamoit 1 m10cKoCTS

B HPOCTPAHCTEE + + -+ .+ ... .. . .
1.3. Terpaoap u napanrenemnes . .28
1.3.1. Terpaoap . . .28
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1.4. Pacnonomene fsyx mwiockoceit
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1.4.2. Tlpnonax napanaensmocTs mrocKocTe . <> 31
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2.3.3. [Isyrpamusie yrau. "
2.3.4. Tepuenusyspuocts mrockoctei . .
Vupameni. . . ... -
2.4. Hsobpasenite npocTpascraemsix Guryp
2.4.1. Tlapaziensioe NPOCKTHPOBANIE U €ro CROCTRA . .
2.4.2. TIpssoyTonbuAii NApALTCTCTITER . .
2.4.3. Tlaomazs oproronarbuoil mpoesmt
MEOTOYTOTMHIKE + -+ ... .. . .
2.4.4. MaoGparenme npoctpancTaeumsex (uryp
Vupameni. . . ... ... ety
PABJIEIT 3. TIpanoyronsuas cucresa K00pAURAT

.60

B MPOCTPAHCTR It BEKTOPHL - . . . . . . .66
3.1. Tlonsmue nextopa » npoctpacrse,

AefiCTRUA HAZ BEKTOPAME . ... ... .... . .66
3.1.1. Tousmue sexropa s npoctpancrse.

KoITiieapusie BeKTOPL . . . . . . . . . .66
3.1.2. Jleficrann nax exropanis.

KoMI1aHapHLe BEKTOPH . . . . . . . . ” .69

3.1.3. Pasioiceniie BexTOpa IO TPeM HEKOMILTARAPHbIN
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Vupameni. . . ... ... .
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Tiopnowancynapnocrs & npocTpancr:

2.

Vroa memay expemmparouuMues npEMLINI 1w HX obu mep-
[r——

B . 2.1 yron Memay mpamsm a m b it ompexemuan Kax yron
MEAAY NepeCoKAIOMUINTICS TPAMBINI @, t b,, IAPAACALHEING AAMIBN
npstusn (prc. 2.27, ZAOB). Teneps paccworpmy waobparente a1oro
yraa » npoctpancrse. Tlyers a 1 b cxpemumaomecs npsve. Boos-
e xaxyio-mo Toscy Beb u sepes npmMyio @ 1 TouKy b mponeAes
naoexoeTs . Teneps A MAOCKoCTH @ epea Towky B NPOREACH MDY
a,, napannersuyio npsofi @ (puc.2.28). Torza mo ompeaesento yron
(a7b) paven yry meway cxpemuparommmicss npunen a i b, Ha
Pie.2.29 130paNeHE CKpeNHBAIOWeCs NpRMLE @ 1 b, 1 X oG
nepuenzuxyanp OB (OB La, OBLb).

[Gaccrafelipynncy

Tlo puc. 2.29: 1) omemmre MeToR mocTpoemILS oOMEro MepEmAN-

xyanpa OB; 2) no 910y o6pasuy ua awcre Gywari Ad noctpoiite zne
expemmBaromuecs TP 1 X OOWUL NepnERAMKYAD.

Puc. 2.27 Puc. 2.28

Puec. 2.20

2.3.2. Vroa memay npamoit u maocxoctsio

Tiyers npawas a, mepecexaiomas miOCKOCTS o B Touxe A, He
nepnenuyanpia . Bosswen nponasonsiyio Toy B € o 1 u3 mee
& nposexen nepnengumcyasp BC x naocioc-

it 0 (C € ). Toraa npswan AC naswvact-

k e g ——
(puc. 2.30). Tpn orox mpssias a nassma-

B fIoCKoCTH o MOWHO mpoBeCTH MiOCC-

a o mpyrux, ormwumx or AC, mpmux,

Puc. 2.30 Kaazas w3 KOTOpHX ¢ MPANOH a 0Bp.
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Vuebuoe naxanue

MlumsGercon AGayxaau Hacupya
Mlumsitercon Jamnap AGayxanuyst
Kymacaen Punar Hypaaoni

Teoverpus

‘VueSmune g 10 kaacea ofmeoGpasopaTensnoli micom
CTECTREIIO-NATENATINECKORD HANpARICIILA

Bas. pegareit H. Huonzarues
Pegakcrop A. Hsmaeyosa
Xyoweersonusiit pegasrop B. Ilax
Texuusecxilt peaaxrop O. Pucauesa
Koppekrop 10. Tiovozay
Kowmiorepuas seperka A. Kysamosol,
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Pasaen2

ayer onmpexesemmii yrox. Uro e CACAYET MOMIMATE NOA YIIOM
Mexcay npaMoil @ u mwiockoersio of EctecTsemno, 4To B Kauectse
YIIA MemAY NPAMOM G M IIOCKOCTRIO G HYWKHO GPATh HAMMCHBHINI
3 yxasammsix yraon. Ha BOMPOC «KaKoff se MO YKAJAREAIX yIion
HauMEHLII?» OTREUACT CACAVIOMAR TeOpENA.

Teopema 1. Veox mewdy npasoil u ee npoeyueli na dannyio
RAOCKOCMb G1SCMCA HAUMEHMWUM U3 GCex Y2108, KOmOPHe 00pa-
yem IMa HAKAOHNGA ¢ NPANSLMU, NOGEDEHNbLNU @ MOl nAOCKOC-
mu uepes ocnosanue narxonnoiL.

& Tiyers npsvas AB - naxaonnas, BC -
neprenmicyanp K mroCKoETH 0, 0 b~ moBas,
orammasn or AC, npsas, npoxopTIAs TEpes
0wy A (pic. 2.31). TTpi oron, ecam npisiyio
AB oBoamanrs wepes a, To A-ana. Jloxa-
e, wro ZBAC < L(a, ).

Tyers Deb,CD Lbub La. ToTeopesico
wpexnepuensuiyaspax BD Lb. Cacxovatens-

Puc. 2.31

wo, sin 2BAC =2C. sin zBAD=E2. Taxc cax BD > BC, r0sin ZBAD >
aB aB

> sin/BAC, m.e. ZBAD >ZBAC, T.K. paccMaTpuBacusie Y&t e mpe-
suumaior 90°. Ecam b La, 10 Z(b,a) = 90° > ZBAC. m
‘Teneps Mbt MOKeN AaTS OIpEACICIHE OIS YEA MEAAY HPNOF
Venom meawdy npanoi u nrocrocmvio nazweaom yzon mexdy
amoil npaxoil u ee npoekyueii na daunyio nrockocms. Hanpiiep, ua
puc. 2.31 Z(a; @) = ZBAC.

2.33. [lnyrpanme yra

UssecTso, 4T0 mOGAs NPAMAS B WIOCKOCTH pasOusaeT ee Ha Ape

nozynockoeTH. ECAI T NOTYILIOCKOCTH «COTHYTh» BAOTS AHMMHH X

pasbuenus, To odpasyetcs Asyrpammit yrox (puc. 2.32).
Jayzpanusin yznon ua-

awaaemen guzypa, obpazo-

cannas deyma noaynaoc-

kocmaxu ¢ obuei ozpanu-
wueaowei ux npaxoi. Mo-
aynaockocmu, oGpasyouue A 3

Boyepannwii yzon, naaw-
uep ¥ Puc. 282
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Tiopnowancynapnocrs & npocTpancr:

oalom ezo zpansxu, a ozpanuvusaowyw ux npLMyw - peGpox
doyzpannozo yena.

Hanpuyep, ma puc. 2.32 6) momymrockoctn « u [ smamores
FpamTM, & IPAMAT @ ~ PEGPON ABYTPANHOTO yrA.

IocxoeTs, nepuenamcyanpiias pedpy ABy-
rpamnoro yraa, nepecexaet ero rpamn mo
ABY TSN, MEPUERAMIYASPHbIN CrO PeGpY.
Vron, ofpasosammusii oTimen momynpsmsm,
agumaeTeR AUNEENDLM YZROM ADYTPARHOTO
yraa (puc. 2.33). Mepa mmmedinoro yraa mpn-
HIENMACTCH 32 Mepy ABYTPARNOFO yrAa, K OT
stepa e anucut or peibopa mioCKoCTH, MEP-
nemamyanpuofi peopy Avyrpammoro yraa,
T.c. or Dufopa MepmERMKYAPHLX peGpY
ayseii AB u AC (pue. 2.33). Jleiicranrensio, ecnn ZB.A,C,~ apyroi
meiimuit yro otoro avyrpammoro yrna n Tax xax B,A, La, C,A, La, 10
AB | A,B,, AC|A,C,. Crepovarensno, ZBAC = ZBA,C,.

Puc. 2.33

2.3.4. Hepnempuyanpuocts, maoexocteit

Chauana Bmeses momaTHe yraa Memay miockocra. IIyers Aamst
niockoeTn o m ff, mepecexawmueca mo mpamodi . Uepea HexoTo-
Pyio Towiy A € a npoBeReM HeprenAHIYATD-
o mpawoii a miockoers y (pue. 2.34).
Toraa b = aNyme = PNy, npiien b La
e La. Vron g = Z(b, ¢) nasumactes yraon
Mescay mroCKOCTANI 1t , T.e. y2r0M Med-
3y nepecerarowunuca naocrocmanu ua-
aweaemen y2on mexndy npamwui, npose-
dennwnu o smux naockocmax nepnendu-
kyaRpHO mpamoii ux nepecevenus.

ECu [10CKOCTH HAPAIIETbHLL, TO YEOX
Mencay mim cuuraercs pasm 0°. Ama-
ZOPHAHO 1.2.3.2 MONHO HOKASATE, 9TO VIO MENAY MOCKOCTAMI
ne sasucuT OT BHGopa mpEMEX b u c. VION MEAY MmIOCKOCTAME
o n P obosmauaerca ax: Z(a; ). Ouesuauo, wro 0°% Z(a; P)<90°.
TlosToMy He CICAVeT NyTATE HORATHe YIMA MEAKAY IIOCKOCTAME ¢
nomsTen: apyrpamnoro yrua. Jlun syrpanuux yrios 0° < @ < 180°.
Hanpuuep, npi nepecesenn ayx miockocteil oGpasyiores erspe
Asyrpanmx yraa (puc. 2.34).

Puc. 2.34

Jee naockocmu nasweawmes nepremduxyaspRbAu, ecau yzon
nexdy nuu pagen 90° (puc. 2.35).
Jlokasient npUSHALK NEPHEHANKYIAPHOCTH HIOCKOCTEi.
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Teopena 2. Ecau 0na us naockocmeit npo-
xodum wepes npayw. nepnendury1py0 Opy-
201 naockocmu, mo smu_ naockocmu nepnen-
Quryaspnss, m. e. ecaub Lo ubc P moalp.

4 Tyers blo, bep. Joxamen, wro f L o

(pue. 2.
mas 1o

KOCTH IepeCeKaITCs: BAOL HEKOTOPOii NPMOi ¢,

npoxoa:

Toury O B naoCKOCTI O NPAMYIO d, HEpeH-
muyanpuywo c. Tax xax aca, cco nb L a,
Tob La,bLemaxax ale,toaiP) -
~Z(a; b) = 90°, e, aLp. ®

Caexersue. [Laockocms, nepnendurcy-
aspnas npanol

Pasaen2

.35). Iyers O = b N o, Tax xax O - 06-
wka A miockocTedt o i b, To 9T wioe-

sumet nepea rowicy O. Ilposeaes uepea

aexawer na nepecevenuu

Gayx naockocmeii, nepnenduryaspna xaz-

oit us

vl

omux naocxocmei (puc. 2.36).
Puc.

Kaxoli yron uaakBaTen YIom MesAy paNoli 1 TI0CKoCTLIO?

T R T —
sa pucyne.

U0 Taxoe mmeitmali yrox AByrpamoro yraa?

KAk OIPORCILACTEA VIO MOAY AOCKOCTANM?

D

Cipopuyupylive MpHINAK TepIeHAKYAAPHOCTI TI0CKoCTEl It A0K-

£ Mpesesae pEoa

i,

2t

Ma zmera Gymarn caenafiTe MOZem ABYTPANNOTO YA I HOKA-
scite ero ammefimutit yrox. Cremafite Tax, wrobi mmmeRmsit
yrox Gux pasen: 1) 30% 2) 457 3) 60°; 4) 90 5) 150°.

Ma 28yx AHCTOR MAOTHOM GYMArE HATOTORBTE MOZES BIANAMHO
HepHeHAMKYAAPHLIX MIOCKOCTER.

Vnpamnenna
A

261. lan xy6 ABCDA,B,C,D,. 1) Toxamure sce maps Bsamo

nepren;

Amynspusx rpancii. 2) Haiigure yron mecay mpmoii AB 1
810 ACC A,. 3) Haitzute yron mewcay naocxocrsum ACC, A, 1
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Tiopnowancynapnocrs & npocTpancr:

ABB,A,. ) Toxancure, uxo nockocr ACC,A, u BDD,B, saausno nep-
nenzncyanpuLL.

2.62. Bemruuia auneiinoro yraa gpyrpamuoro yraa pasua: 1) 30%
2) 45°% 3) 60°. Haitaure paccrosiiie ot Towku A %0 BTOpOji rpai, ecan
pacerosume oT Towii A, pacoIOeHHOf B OXNOH TpANI, A0 peSpa
amyrpansoro yraa 10 cx.

2.63.ToKANATe, TO TIOCKOCTD, MOPICHUKYATPAN POPY ADY-
rpammoro yraa, neprenmuyaRpHA 1 €ro rpaM.

2,64. Bexwuna xuyrpaimioro yraa pas-
na o. HMa ouu A, aexameii 5 oxuoit na
rpancii, onymen nepuenmuxyxsp AB ma

5 Apyryio rpams ororo asyrpammoro yrna.
Hajiguze paccrosmse ot Town A A0 peopa

A nyrpammoro yraa, eomw: 1) ¢ - 30°,
AB = 5 cu; 2) ¢ = 45°, AB = 332 x;
3¢ = 60° AB = 23 x (puc. 2.37).

Puc. 2.37
2.65. Cxomuo mpmwsix, mepecexaro-
. gammyI0 mAGCKOCTS MO YrAoN 64°, MOHO BpODECTI Hepes Aan-
0 Towxy?

2.66. Haxomuan AB oGpaayer ¢ nockoeTsio yroa g, orpeaoic AC —
upoekia a7t maxommoit K Aamnofi naccxocTs. Haiire:

a) oy mpoexu, e 1)AB - 48 o, @ ~ 60% 2) AB~ 42 ex,
o = 45%

6) gy naxmommoit, ecnu: 1) AC = 443 e, ¢ = 30°% 2) AC = 5,
o = 60°

5) yrom o, ccm: 1)AB - 24 e, AC ~12 c;2) AB 8 s, AC = 442 st

2.67. Kouus: orpesa AB amumoii 6 oM ygarems or mrockocti
s pacerosmmi 5 cx 1t 3 ex. Haiigure:

1) npoesumo orpeska AB ma maocxocTs;
2) yrox aezay npsmoit AB u mioCKoCTSIO.

‘ < Hoii rpamm gByrpammoro yraa. Ma atux To-
~ u BD=20 cM Ha APYTYIo Tpamh i meprei-

auxynsps AE - 30 o u BF ua pebpo

o 5 ‘awyrpamnoro yrna. Hajizure BF (puc. 2.38).





