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§15. Axcuomot cmepeomempuu
U ux npocmeniuiue cieoCmeusn

1. Touku A, B, C, D He nexaT B OJHOH IIOCKOCTH.
Hoxaxwute, uro npsmsie AB n CD He mepecekaroT-
ca.!

Homyctum, uro AB u CD nepecekaroTcs, Tora o akcCuoMe 3 uepes
HUX MO>XHO IIPOBECTHU IJIOCKOCTb U B HEH JIeXKAT BCE YETHIPE TOUKHU, YTO
MPOTHBOPEUHT yCIOBHIO 3amaun. Tak uto AB m CD He mepecekarorcs.
UYro u TpeboBaNOCh T0Ka3aTh.

2. MOXHO JH Yepe3 TOYKY MepeceucHUs NBYX TaHHBIX
MPSIMBIX TPOBECTH TPETHIO MPSAMYIO, HE JISKAIIYIO C
HUMH B OTHOH 1u1ockocThu? OTBET OOBICHUTE.

MosxHo. ITycTp npsimbie a u b nepecekatorcss B Touke C U jexar B
wriockoctu ¢ (akcmoma 3). Torma Bo3bMeM TOuKy D BHE IUTOCKOCTH O
(o akcmome 1) u paccmorpum mpsimyto CD. Ora npsimast U He TIpUHAI-
JIXHT IUIOCKOCTH (I, @ TNIOCKOCTh, CO/IepXKalias MpsiIMble a U b, eqUHCT-
BeHHas (akcroma 3). 3Haunt, npssmasi CD — ynoBieTBopseT yCiIoBHUIO 3a-
Jadu.

! VenoBust 3ananmii MPUBOAATCS B yueGHBIX LEISIX U B HEOOXOANMOM 00BeMe KaK Hil-
JIOCTPAaTUBHBII MaTepuan. MMs aBTopa U Ha3BaHKME LUTHPYEMOTO H3JaHHs yKa3aHbI HA TH-
TynbHOM JHcTe AaHHOH KHHTH. (CT. 19 1. 2 3akoHa P® 06 aBTOpPCKOM IpaBe M CMEXKHBIX
npasax oT 9 uroHs 1993 r.).
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3. Touxu A, B, C nexar B KaKI0! U3 ABYX pa3IUYHbBIX
IIOCKOCTEH. JIOKaKUTe, 4TO 3TU TOYKU JEkKaT Ha OJ-
HOH NpsIMOiA.

ITo akcmome 2, Tak Kak o #  mMerorT obmue Touku A, B u C, To
IUIOCKOCTU O M [} IepeceKaroTcst MO MPSMOM, KOTOpas COAEPIKHT 3TH
touku. CrnenoBarensHo, A, B, C npunayiexar ogHoi npsimoid. Uto u
TpeOOoBaIOCh JOKA3aTh.

4. [laHpl TpH pa3lW4YHBIE MOINAPHO IEPECEKAIOLINECS
IUIOCKOCTH. JIOKaKUTE, YTO €CIIU JIBE W3 MPSMBIX IIe-
pecedeHns 3THX IUIOCKOCTEH IepecekaroTcs, TO Tpe-
ThS TIPSIMAst IIPOXOAUT YEePe3 TOUKY MX MEPECeUCHNUsI.

JlomycTuM IUIOCKOCTH O, ¥ [} epeceKaroTces 10 MPSMOM @, a IIOCKO-
¢t B ¥ Y — 1o mpsMoii b, mpuYeM OpsiMbIC @ U b TIEPECeKar0TCs B TOUKE
C. Torna no akcuome 2 touka C NMPUHAUIEKUT BCEM TPEM IUIOCKOCTSIM
o, B, ¥, a 3HAUNT, U TPETbEH MPSIMOH ¢ TIepeceUeH s TIOCKOCTEH O 1 .
UTto u TpeboBaIOCh 10Ka3aTh.
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5. Janbl 1Be IJIOCKOCTH, MEpeceKarouIrecs no mnpsMoi
a, 1 mpsMasi b, KoTopas JEKHUT B OJHOH M3 ITUX
IJIOCKOCTEN M nepecekaer Apyryro. [Jokaxwure, 4ro
HpsIMbIE @ U b TIEpeCeKaroTCsl.

[Tycth o u B mepecekarorcs mo mpsimoit a. U mpsMast b comepkutcs B
B u mepecekaer o B Touke A. Touka A — oOmiast Touka ABYX IJIOCKO-
creii. Torma o akcuome 2 Touka A npuHaICKHUT a. To ecTh a u b mepe-
cekarorcs. Yto 1 TpeboBaIoCh 10Ka3aTh.

6. UYetbipe TOUKH HE JEXKAT B OAHOH TIOCKOCTH. MOryT
JIM KaKue-HUOYAb TPU W3 HUX JIe)KaTh HA OJHOM Ips-
Moii? OOBSCHHUTE OTBET.

Ecnu kakue-HHOYyb TPU TOUYKHM JISKAT Ha OJHOW MPSIMOM, TOTIa de-
pe3 3Ty IPSAMYIO U YETBEPTYIO TOUKY MOKHO ITPOBECTH IUIOCKOCTH (T€0-
pema 16.1). B 3T0if mumockocTH JexkaT Bce YeThIpe TOUKH. A 3TO MPOTH-
BOPCYUT YCJIOBUIO 3aJiayu. 3Ha'—II/IT, HUKaKWE€ TpU TOYKU HE MOTYT
JIeKaTh Ha OJTHOM MPSMOiA.

7. Jlokaxkure, 4TO 4epe3 MPSMYIO MOKHO IIPOBECTH IBE
pas3IuyHbIE IUIOCKOCTH.

3amada penieHa B yueOHuke . 136 ctp. 5.

8. [anbl 1Be HemepeceKaromuecs MIOCKOCTH. JloKaxu-
Te, U4TO TpsMas, MepeceKaromas OJHy U3 3THUX IIIOC-
KOCTEH, NepeceKaeT 1 APyTylo.
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Yepes npou3BONIbHYIO TOUKy B muiockoctu B mpoBenem npsmyro b
napauieNbHO MpsMoi a. Tak kak mpsiMas g mepecekaeT II0OCKOCTh O, TO
nmapajieNibHas el mpsimasi b mepecekaeT 3Ty IUIOCKOCTh (€CIH TUIOCKOCTh
MepeceKaeT OHYy M3 JIByX MapajuIeNIbHbIX MPSIMBIX, TO OHA MEepPEeceKacT u
Ipyryio: cM. 3amady Nel5 §16), a b nepecekaer miockocts 3. 3Hauwr,
mpsMast @ TepeceKaeT mIocKocTh 3. UTo U TpeGoBaIoCch J0Ka3aTh.

9. [anbl Be pa3iuyHbIE MPsIMbIE, MEepeceKaromuecs: B
Touke A. Jlokaxkurte, 4yTO BCE MpsIMbIE, MEPECEKAIO-
mie 00e JaHHBIE TPSAMbIE W HE MPOXOJIINEe depe3
TOUYKY A, IeXaT B OJHON ITOCKOCTH.

3amava pemieHa B yueOHuke 1. 137 ctp. 6.

10. [okaxwure, 4TO BCE MPSIMBIE, IEPECEKAIONIUE JAHHYIO
NpSMYIO ¥ HPOXOJSIINE Yepe3 AaHHYI0 TOUYKY BHE
IIPSIMOM, JIEKAT B OJJHOM IJIOCKOCTH.

a

[IpoBenaeM IUIOCKOCTH @ Yepe3 JaHHYIO MPSAMYI0 @ B TOYKy A (1o
teopeme 16.1). Ecnu npsimast b mpoxoaut 4yepe3 TOYKy A M mepecekaer
npsIMYIO @ B Touke B, TO mpsiMasi b MMeeT ¢ IJIOCKOCThIO OL IBE pa3iiny-
HbIe obmie Touku (A u B), a, 3HAUNT, JIEKHUT B MOTYyYSCHHOHN TUIOCKOCTH
o (o Teopeme 16.2). Uto u TpeOOBAIOCH TOKA3aTh.
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11. okaxwute, uro ecnu npsmeie AB u CD He nexar B
onHOW twiockoctH, To mpsiMele AC m BD Takke He
JIKAT B OJTHOM IIJIOCKOCTH.

B

Homyctum, aro npsimeie AC u BD niexxaT B 071HO# IITOCKOCTH (!, HO TO-
raa u AB u CD nexar B Toi e IUIOCKOCTH O, TaK Kak UMEIOT C HeH 2 pa3-
TmgHble o0mme Todkw. [loydaeM NpOTHBOpEYHE C YCIIOBHEM 3agadi.
3raunt AC u CD He nexar B 0THOU TUTOCKOCTH. UTo U TpeboBaIOCh JOKa-
3aTh.

12. JlaHbI YETBIpE TOUKH, HE JIEKAIIME B OIHOM ILIOCKOCTH.
CKOJIBKO MOKHO TIPOBECTH Pa3iMYHBIX IUIOCKOCTEH,
MPOXOJSIIIMI Yepe3 TpH U3 3THX Touek? OOBSICHHUTE OT-
BET.

Yerbipe pa3iavyuHbIX IUIOCKOCTH.

IInockocTs 3afaeTcs TpeMsl TOUKaMH He JISKAIIUMH Ha OJJHOM MpsIMOH
(teopema 16.3). Ecm Touku A, B, C, D He nexxaT B OJHOH IDIOCKOCTH, TO
BCE OHU M HMKAaKHe TPU U3 HUX HE JIeXkaT Ha OJHOU npsAMoil. Tak 4uro ume-
€M ueThlpe BO3MOXKHBIE Tpoiiku Touek (A, B, C), (A, B, D), (A, C,D) u
(B, C, D), xoTOpBIC OIpEeeNsIOT YEThIPE Pa3INIHbIE TNIOCKOCTH.

13. MOHO 1 TIPOBECTH TUIOCKOCTh Yepe3 TPH TOUKH, €CITH
OHH JIS)KAT Ha O/IHOH Npsamoit? OOBSICHUTE OTBET.
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3anmaua perieHa B yueOnuke m. 141 ctp. 11.

14. [lanbl 9eTbipe TOYKA. M3BECTHO, UTO TpsMasi, IPOXO-
JIasi uepe3 JMo0bIe 1BE M3 3THX TOYEK, HE Iepece-
KaeTcss C¢ IpsMOM, MpOXOJALIed uepe3 ApPYyrue IBe
TOUKHU. JIoKa)kuTe, 4TO JaHHBIE YEThIPE TOUKU HE JIe-
JKaT B OJHOW IIOCKOCTH.

Homyctum, uro Touku A, B, C, D nexar B omHO# mmockoctr. Torna
npsimeie AB u CD, AC u BD mapamnensusl, nostomy 1049k A, B, C, D
SBIISIOTCS BepuInHaMu napaienorpamma ABCD. Ho Torna nuaronanu
AD u BC storo napasmienorpaMMa JOJKHBI EPeceKaTbCs, YTO MPOTH-
BOPEUYHUT YCIOBUIO 3a1auu. 3HauuT A, B, C u D He nexaT B 0qHOH I10C-
KocTH. YTo 1 TpedoBasioch JOKa3aTh.
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§ 16. Ilapannenvnocms npsamvix u naocKocmeil

1. [okaxure, uyto ecau npsmeie AB u CD ckpenuBaro-
uecst, To npssmMbie AC u BD Toxe ckpeuuBaroime-
csl.

Ecmu psmeie AC 1 BD He SBISIOTCS CKPEIIMBAIOIIMMUCS, TO OHH
MOTYT OBITh MEPECEKAIOIINMHUCS WIH NapajieTbHBIMU, HO B 000OUX CIy-
YasX OHM JIeXKaT B OJHOM ITOCKOCTH O, Torna Ae o, Be a, Ce o, De a.
Takum oOpazom, mpsameie AB u CD Taxoke JexaT B OJHOU TUIOCKOCTH,
YTO HEBO3MOXHO MO ycioBHiO Tak kKak AB m CD ckpemmBatommecs.
3naunt, AC u BD — ckpemuBatoiuecs. Yto u TpeboBanoch 10Ka3aThb.

2. MoxHO 1u 4epe3 Touky C, He NPHHAIIICKALIYIO
CKpEIMBAIOIIMMCA TNPSAMBIM ¢ U b, TPOBECTH [BE
Ppas3IMYHbIC NPAMBIC, KaXKaasd U3 KOTOPBIX MEPECCKACT
npsmMbie a ¥ b? OOBSICHUTE OTBET.

5 - C

Henp3s. Ins toro, uroOsl mpoBectn mpsimyio u3 Touku C, mepece-
Kalollyto npsMble a U b, Touka C J0KHA JIeXKaTh B OJHOW TIOCKOCTH C
a u b. Ho a n b He 7nexar B OIHOH IUIOCKOCTH, TaK KakK OHH
CKPEIINBAIOIIUECS TPSIMBIC.

3. [Jokaxure, 4TO BCE€ MpsIMBbIE, MEPECEKAIONIUE JBE
JlaHHbIC TapajuIebHBIC IpsIMBIE, JIEKaT B OIHOMN
TUTOCKOCTH.

3amaua pemiena B yueOHuke m. 141 ctp. 11.
4. [Ilpsameie a u b nepecekatorcs. JlokaxuTe, 4To BCe

IpsIMBIE, Tapaisie’dbHble IPsMON b 1 TepeceKaromue
HPSAMYIO a, JIeKaT B OJHOM INTOCKOCTH.
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[TycTh ¢ — mpou3BoJbHAs HpsiMas, NapajuienbHas NpsIMoi b, mepe-
cekaromias npsmyto a. [Ipsimeie @ u b obpamarot wrockocts O. ITpose-
JeM uepe3 Touky C nepeceueHust IPSMBIX @ U ¢ B INIOCKOCTH (L MIPSIMYIO
¢1, mapaienshyio b. ITo teopeme 17.1 uepes Touky C MOXHO IPOBECTH
TOJIBKO OZIHY NPSIMYIO, TTApAIIeTbHYI0 b. A, 3HaYHT, IpsMast ¢ COBIaga-
€T ¢ IpAMOH ¢y, a, 3HAYUT, IPUHAJIEKHUT IIOCKOCTH Ol

Wrak, mobast mpsMast ¢, napajuielibHas b U nepecekaromas Ipsmyro
a, IeXUT B TNIOCKOCTH OL.

5. Uepes xoHus! otpe3ka AB u ero cepenuny M npose-
JICHBI MapajulebHBIe TIPSMBIC, ITepPeceKarolne HeKo-
TOPYIO IJIOCKOCTh B Toukax A, B; u M,. Haiinure
JUTMHY oTpe3ka MM, ecnu oTpe3ok AB He mepeceka-
€T IUIOCKOCTb U €CJIH:

1) AA;=5M,BB;=7wM;

2) AA,=3,6 nm, BB, =4,8 om;
3) AA|=38,3cm, BB =4,1 cm;
4) AA;=a,BB;=0.

U3 pemenus 3agaun Ne4 cnenyer, uto npsimele AA;, MM, BB, nexar B
OJTHOM TTOCKOCTH 3.

B
B
M
A
a X b
4, M, B,

3Haunt Touku A;, B; m M, nexar Ha mpsamoii A B, mepeceuenus
mrockocteit o0 m . PaccMoTpuMm nanee kapTHHKY B utockoctu P. ITo
teopeme Daneca M; cepenuna orpeska AB;. A, 3naunr, MM; — cpen-
Hss mHAS Tparnenn AA BB 1 o Teopeme o cpeaneit nuHuH:
12
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1
MM, = 5 (AA, + BBy). Torna:
1
1) MM, = 5(5 +7)=06 (M),
1
2) MM, = 5 (3,6 +4,8) =42 (am);
1
3) MM, = 3 (8,3+4,1)=6,2 (cm),
4) MM, = %(a ).

6. Pemmte mpeapayuIyo 3aady Mpy yCIOBUH, UYTO OT-
pe3ok AB nepecekaeT miI0CKOCTb.

B
M b
4 D, * B
M _ Pl |
a - la
l/,”T/C |
fo R [, K
A X,

Honycrtum, uto AA; < BBy, Torna kak u B 3aaaye Ne5 nosiyuyaem pu-
CYHOK.
Paccmotpum ABAB;: ITycts MC — cpenHss IUHUS TpeyroibHUKA U,

1
3Hayut, MC = E BB,.
Paccmotpum AAAB;: M|C — cpennsist auHHS TPEyroibHHUKA, TO-

1
stomy M,C = E AA,.

Torpga MM, =MC - M,C = %BB, - %AAI.

Ecnu AA, = BBy, Toraa aHajgoru4Ho Nojay4yaem:

MM, = %AAI - %BBl. 3Hauut, MM, = % |AA; — BBy|.
Torpa:

1
1) MM, = E|5—7|:1(M);

13
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2) MM, = % 3,6 — 4,8] = 0.6 (aw);

1
3) MM, = (8.3 - 41 =21 (em);

4) MM, = %|a —b|.

7. Uepe3 xoneryr A orpe3ka AB mpoBeneHa IIOCKOCTS.
Yepes koHen B u Touky C 3T0ro orpeska ImpoBeACHBI
napaelbHble NPsAMbIE, IEPECEKAIOIINe IOCKOCTh B
toukax B, u C,. Haiinute mmunay otpeska BB, ecmu:
1) CC;=15cm, AC: BC=2:3;
2)CC;=8,lcm, AB: AC=11:9;

3) AB=6cm, AC: CC=2:5;
4)AC=4a,BC=b;CC,=c.
B
3

A G B
Ipsmeie BB, 1 CC; 00pa3yioT 1miockocts [, KOTOpas COAEPKHUT
npsiMyto AB u nepecekaeT qaHHYIO IUNIOCKOCTH IO npsiMoit AB, Tak, 4to
B TUTOCKOCTH [} UMeroTest Ba momoOHsIx Tpeyromsanka ACC; u ABB;

(yrom A y uux o6umit, a ZC u £ B rak kak npsmsie CC; 1 BB, mapai-
nenbHbl). Torma:

AB BB, AC+BC BB, BC BB,
—=——,T0€CTh ————=—, l+—=—+,
AC CC, AC 15 AC 15
BB
142580 Bp —15.22375 (cm);
215 2
BB
2) ﬁz—l, BB, =£ CC, =£-8,l=9,9 (cm);
AC CC, AC 9
BB, CC
3) —L=—1.BB, = G aB=3.6=15 (cm);
AB AC’ AC 2
BB, CC
4) AB=AC+BC=a+b. lanee: —-=—2_;
AB  AC

AB-CC; c(a+b)
AC a

BBl =

14



http://alexbooks.ucoz.com

8. [anbl napamienorpaMM M HE MepeceKarolas ero
IJIOCKOCTh. Yepes BepLIMHBI NapajuiesorpaMma npo-
BEJICHBI NIapajliebHbIE NPSMbIE, IIEPECEKAIOIINE 1aH-
HYI0 TJIOCKOCTh B Toukax Aj, By, C; u D,. Haiinute
JuHy otpeska DDy, ecnu:
1)AA1:2M, BB]Z?) M, CC1:8M,

2) AA|1=4m,BB;=3Mm,CCi=1wm;
3) AA;=a,BB;=b,CC;=c.

ITycte M — ToOuka mnepecedeHHUs OUAroHaled MapauienorpaMma
ABCD. IlpoBenem uepe3 M mpsMmyro, MapauieNbHYIO TPSIMBIM AA|,
BBl, CC1 )44 DD]

D o

B

=4

OHa nepeceyeT JaHHYIO IJIOCKOCTh B TOuke M, Tak Kak eciu OJHa
mpsiMasi TIepeceKaeT IUIOCKOCTh, TO U MapajuleibHas eil mpsMasi mepece-
kaer miockocTh. Ilycts DDy = x. MM, — cpeassis JuHUS Tpaneuuu
ACC A, (cnexyet u3 3amauu 5). Ho ¢ npyroit croponst MM, — cpennsis

1
muaus Tparnenuu DD (BB. Tak uro MM, = E(BBI + DDy). Torma

AA,;+CC, _ BB, +DD,
2 2
1) DD;=2+8-3=7(m);
2) DD;=4+1-3=2(m);
3) DDy=a+c—b.

, To ectb DD;= AA,| + CC, — BB,. Torna:

9. [Ilpsmble a u b He neXaT B OAHOHM ITIOCKOCTH. MOXKHO
JIF TIPOBECTH NPSMYIO ¢, TTAPADICIBHYIO MIPSMBIM @ U b?

Ecnu ¢ mapannensHa a 1 b, To npsAMble napaienbHble (110 TeopeMme
17.2), a cnenoBaTenbHO, JIEXKAT B OJHOM IIOCKOCTH, YTO HPOTUBOPEUYHUT
ycnoBuio. Tak 4To Henb3sl.

10. Touku A, B, C, D He nexxart B 0qHO#H II0CKOCTH. J0-
KQXHUTE, YTO MpsIMas, MPOXOIAIas Yepe3 CePeAMHBI

15
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orpe3koB AB u BC, napamiensHa npsmMoi, npoxoss-
uieit uepes cepeaunnsl orpe3koB AD u CD.

B D
c!

A

[lycth a — npsimast, npoxonsamas depe3 cepenunasl AB u BC, a b —
npsiMas, npoxozsmas uepe3 cepeaunsl CD u AD. Torna B AABC: nps-
Masi a — cpenusst quHAS B AADC: mpsmast b — cpenass muHuSA.  Tak
4yTo mpsiMas a napaiensHa AC, u npsmast b mapamnensaa AC, a, 3Ha-
YUT, IpsIMBIE ¢ U b TapauiensHbl. YTo 1 TpeboBaIoch JOKa3aTh.

11. [lokaxwuTe, YTO CEpPEeIWHBI CTOPOH MPOCTPAHCTBEH-
HOTO YETBIPEXYToJbHHUKA SBIAIOTCS BEPIINHAMM Ma-
pannenorpaMMa (BepIIMHBI IPOCTPAHCTBEHHOIO ye-
THIPEXYTOJILHUKA HE JIeKaT B OJHOH IIJIOCKOCTH).

3anava penieHa B yueOHuke 1. 142 ctp. 13.

12. Jlansl getbipe Touku A, B, C, D, He nexamue B of-
HOM IUIOCKOCTH. Jloka)kute, 4TO MpsAMbIE, COEAU-
Hawomue cepeaunsl orpeskoB AB u CD, AC u BD,
AD u BC, nepecekatorcsi B OIHOI TOUKe.

ITycts Touku M, N, K, L, P, Q — cepemuns! otpe3kos AB, BC, CD,
AD, BD, AC coOTBETCTBEHHO.

16
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W3 3apaun Nell momyvaem, uro orpesku MK u NL sBnstoTcs quarosa-
nsimu napasuieniorpamma MNKL ¢ BepInnHaMu B cepeinHAX CTOPOH YEThI-
pexyromsarka ABCD. 3maunt, MK u NL mepecekaroTcss B HEKOTOpOU
touke O ¥ AenATcst 3Toi Toukoi momonaM. Taxoke otpe3kn PQ u NL sB-
JISTIOTCST TMaroHajsiMu napasienorpamMa PNQL ¢ BepmmHamu B cepesu-
Hax CcTOpoH 4yerbipexyronbHuka ABCD, 00pa3oBaHHOTO 3THMH CTOpOHa-
Mmu. 3HaunT, PQ m NL mepecekaroTcss U B TOUKE IMEPECEUCHUS MCIATCS
morosamM, a Tak kak O — cepenuaa NL, 10, 3HaunT, O — cepenmna PQ. U
PQ u NL nmepecekatorcst B Touke O. Tak uto nckomsle npsimbie MK, NL u
PQ, coepunsironue cepeaunsl otpeskoB AB u CD, BC u AD, AC u BD
COOTBETCTBEHHO IepeceKaroTcsi B ofHoN Touke O, 4To M TpedoBaIOCh /10-
Ka3ath.

13. Jan tpeyronbuuk ABC. IlnockocTs, mapaienbHas
npsmoit AB, mepecekaer cropony AC storo Tpe-
yTOJIbHUKA B TOUke A, a cropony BC — B Touke B;.
Haiinure nnuny otpeska A By, ecnu:
1)AB=15cM, AA;: AC=2:3;

2) AB=8cm, AA;: A|IC=5:3;
3)BIC=10cm, AB: BC=4:5;
4)AA;=a, AB=5b,AC=c.

B

Tak xak AB mapamensHa miockoctd, To AB || A|B), Tak kak A B, ie-
XKUT B INIOCKOCTU. A, 3HauuT, AABC ~AAB,C; (no nsym yriam). Torma:

1 A1C=A1B1’ AIBI=AB.(A1C)=AB.(AC—AA1)=
AC AB AC AC
AA 2
= AB(1-—L)=15(1-2) =5 (cMm);
( AC ( 3) (cm)
2 AC AB  AC+AA, AB R
AC AB,  AC AB, 3 AB,’

17
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A B AB-B .
3) #:ﬂ’ 1]31:—1C:_104:8(CM);
BC BC BC 5
A,B
4) AC=AA,+A,C=a+c Janee —! 1=_B,
AC  AC
AIBFM:L,
AC a+c

14. UYepe3 naHHyr0 TOYKY MpOBEIUTE MNPSAMYHO, Mapai-
JIETIbHYI0 Ka)XKJOH M3 IBYX JAHHBIX MEPECEKAIOIIUXCS
IUIOCKOCTEI.

ITycTh naHHBIE MIOCKOCTH NepecekaroTcs no npsmoit AB. IIposenem
uepe3 Touky M npsimyro, napamiensHyro npsmoil AB. Ona eauHCTBEH-
Has (Teopema 17.1). DTo u OyAer uckoMast psmasi.

15. [lokaxwure, 4TO €CIIU IUIOCKOCTh MEPECeKaeT OAHY U3
JIByX HapajielbHbIX MPSIMBIX, TO OHA IEepeceKaeT U

IPYTYIO.
3anmaua pemena B yueOHuke 1. 143 ctp. 13.

16. Jloxaxwure, 4To uyepe3 JOOYIO U3 IBYX CKpEIIMBArO-
MIMXCS TPSIMBIX MOXKHO HPOBECTH IIOCKOCTh, Mapail-
JIENBHYIO JPYTroi IpsMOH.

b

18
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IMycts @ u b cxpemmBatomuecss npsivble. Uepes o0y0 TOUKy Ha
NpSIMOI @ TIPOBEJIEM Yepe3 MpsIMyro b mapajuiesibHyto npsimoii b. Torma
npsiMble a U by 00pa3yroT mwiockocTs O.. [To Teopeme 17.3 ona Oyzner ma-
pajuienbHa npssMoit b. Uto u TpeOboBaIoCh 10Ka3ath.

17. JlokaxkuTe, 4TO €CiAM [BE IJIOCKOCTH, IEPECEeKaro-
mgecsl o MpsSMON a, TIepeceKaroT IUIOCKOCTh O IO
napajulesibHbIM NPsSMBIM, TO IpsiMasi a napajuieabHa
MIJIOCKOCTH QL.

IMycTh mIocKoCcTH P ¥ Y TEpeceKaroTes Mo NPSAMOM a M MepeceKarT
IUIOCKOCTh O, TI0 TMapauIebHBIM NpsiMbIM b U ¢. Eciiu mpsimMast a He ma-
payenpHa IIOCKOCTH O, TO OHA MEPECceKaeT INIOCKOCTh Ol B HEKOTOPOH
touke A. Torma Touka A NPUHAIIEKUT BCEM TPEM IUIOCKOCTAM O, B 1 Y,
a, 3HAYWT, U OpsAMbIM b U ¢. Takum 00pa3zom, IpsiMbie b U ¢ UMEIOT 00-
IIYI0 TOYKY A, 9TO IPOTHBOPEUYHT YCIOBUIO. Tak 4TO g mapajuieibHa o,
YTO U TpeOOBAJIOCH TOKA3AaTh.

18. JlokaxuTe, 4TO eCIM IpsMas NEPeceKacT ONHy W3
JBYX MapaieNbHBIX IIOCKOCTEH, TO OHa MepeceKaeT

U IpYyTYIO.

I[OHYCTI/IM IIIOCKOCTH Ol B napajijyieJibHbl, a MpsAMasd ¢ NepeCceKacT

IIOCKOCTH O B TOYKE A.
19
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[MpeamonoXum, 94To 3Ta MpsiMasi He IEPeceKaeTcst ¢ IIOCKOCTIO [3.
Bozemem B mwiockocTd 3 Touky B u mpoBeaeM MIOCKOCTD Y Yepe3 mpsi-
MyI0 ¢ 1 Touky B. TIIOCKOCTH Y mepecekaeTcs ¢ IIOCKOCTAMU O 1 3 1Mo
TapaJuIebHBIM PSIMBIM a U b (Teopema 17.6). Ho mo mpeanonoxeHuto,
npsiMast ¢ TapajuielibHa IOCKOCTH [3, a I09TOMY IpsiMasi ¢ apauiebHa
U IpsiMoii b (Teopema, obpartHas Teopeme 17.3).

IToyunnock, 4T0 B IJIOCKOCTH 7Y 4Yepe3 TOUYKYy A K mpsmoil b
MIPOBEACHBI JABE Pa3IMYHbIEC MMapajuielbHbIe NMPSMBIE d U ¢, YTO MPO-
THBOPEYHUT aKcHoMe. 3HAYMT IPEJIO0JI0KEHHEe HEBEPHO U ¢ Iepece-
Kaer f.

19. [lokaxute, 4TO 4epe3 ABE CKpPEIIMBAIOIINECS MPSIMbIE
MOJKHO ITPOBECTH NapaeIbHbIe IIIOCKOCTH.

3agaga penieHa B yueOHuke 1. 144 crp. 14.

20. Yepe3 maHHYIO TOYKY MPOCTPAHCTBA MPOBEIHUTE IPS-
MYI0, MEPECEeKaoNyI0 KaXIylo U3 JIBYX CKPEUIMBaIo-
mmxcs npsAaMbeIX. Beerma mu 3To Bo3MoxkHO?

[TycTtb a 1 b — ckpemuBaronecs: npsimple, M — nannast Touka. Mc-
KOMasl IpsiMasi X BMECTe ¢ KaKIOW M3 ITHUX NPSAMBIX a U b ompexnenser
rockocTs (akcroma 3).IlycTs o U B — 3TO TIOCKOCTH.

[Tnockocty o 1 3 OAHO3HAYHO OIPEACTSIOTCS TOYKOW M U IPSIMBIMU
a u b (teopema 16.1). Hao60poT mIockocTy o ¥ 3, KOTOPBIE MBI MOKEM
MOCTPOUTH 10 TOYKE M U IPSIMBIM d, b B IEPECEUCHUU ATy T MPSIMYIO X.
Ecnu mpsimast x nepecekaet npsiMbie @ U b, To x — uckoMasi npsimasi. Ec-
7u x OyJeT napaiienbHa MpsMbIM ¢ U b, TO, 3HAYHT, PEUICHHS HE CyIIe-
cTByeT. DT0 OyaeT eciii Touka M MPUHAICKHUT IIOCKOCTH, MPOBE/ICH-
HOU uepe3 MpsIMyio b MapayuielbHO NPSAMON ¢ WM )K€ eciu Touka M
JISKUT B TIOCKOCTH, MPOBEJCHHON uepe3 MPsAMYIO a MapajlielibHO Tpsi-
Mot b. Eciu ke Touka M JIeKUT Ha IPSIMOM a, Ha MPSIMOH b, TO MOYKHO
MPOBECTH OECKOHEYHO MHOTO MPSIMBIX, YIOBICTBOPSIOLINX YCIOBHIO 3a-
JIauu.
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21. JlokakuTe, YTO TEOMETPUYECKOE MECTO CEpPEIUHBI
OTPE3KOB € KOHIAMHM Ha JBYX CKpPEIIMBAIOIIMXCS
IPAMBIX €CTh IUIOCKOCTb, MapajuleNbHas 3TUM Hps-
MBIM.

Ilycts cepenuna otpe3ka AB — Ttouka M, rne A u B npunaanexar
CKpeIuBaromumMes npsmeiM a 1 b. IIpoBenem uepes npsimeie a u b ma-
pajIenbHble IIOCKOCTH O U 3, a 4epe3 TouKy M HmpoBeieM IIOCKOCTb Y
napajuteNnbHo TockocTsiM o 1 3. Torma Bce paccMaTpuBaeMble cepey-
HBI OTPE3KOB MIPHUHAJUIEKAT IIIOCKOCTH Y. UTO U TpeGoBasIOCh 10Ka3aTh.

22. [ansl yetbipe Touku A, B, C, D, He nexamue B o1-
HOM TUIOCKOCTH. JIOKaXHTE, YTO JIF00as IIOCKOCTD,
napamensHas npsameiM AB n CD, mepecekaer mpsi-
mbie AC, AD, BD u BC B BepmmHax mnapaiieno-
rpamma.

T

A
NS

2D

JlomycTum HEKoTOpast IOCKOCTh O MapajuienabHa npaMeiM AB u CD.
CornacHo yTBEp)KACHHUIO: €CIIH IUIOCKOCTh [3, IPOXOAUT 4epe3 Mps-
MYIO @, TapallelIbHyl0 ApPYroil INIOCKOCTH (L, M IepeceKaeT 3Ty ILIOC-
KOCTB 110 BTOPOM NpsIMOiA b, TO mpsiMble ¢ 1 b nmapautensHbl. W3 mapan-
JenbHOCTH mpsMoi AB ¥ IuiockocTH O ciedyeT, 4YTO IJIOCKOCTH

21
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onpenenenHsle Tpems ToukamMu ABC n ABD nepecekaroT mi10cKoCTb O
TI0 TIPSIMBIM a U b, mapaensHeIM psMoit AB. U3 teopemsr 17.2 ceny-
€T, 4TO IPSAMBIC a U b mapajienbHbI.

W3 napamnensHocty npssmoit CD U MI0CKOCTH 0L CIeXyeT, YTO II0C-
koctt ACD m BCD mepecekaroT MIOCKOCTh O TIPSIMBIM ¢ U d Tapai-
nenbHbIM nipsiMor CD, a, 3Hauwr, c||d. Kaxxnas u3 Toyek nepeceueHus
wiockoctu o ¢ mpsimbiMa AC, AD, BD, BC nexxat B IIIOCKOCTH OL M 5IB-
JSIETCsl TOUKOW MepecedeHHss KaKUX-TO ABYX HE MapajjIelbHBIX U3 Mps-
MBIX a, b, ¢, d. Hampumep, Touka mepeceuenus: npsimoir AC ¢ 1Iocko-
cTpio O mpuHamIekuT miockoctaM ABC um ACD, a 3Ha9uT SBIISETCS
TOYKOH INepecedeHust NpsAMbIX b U ¢, rae b u ¢ — npsiMble TIepeceUcHus
mnockoctu o ¢ wiockocTsiMu ABC 1 ACD coOTBETCTBEHHO.

Tak kak mpsiMble a U b, ¢ ¥ d TIOTIApHO TMapaIeNbHBI, TO MOCTPOCH-
Has 10 YCJIOBHUIO 3a1a4yd (QUrypa ectb napamuienorpamm. Yro u tpedoa-
JIOCh 0KAa3aTh.

23. TlmockocTtH O ¥ [ mapasuiensHsl IIOCKOCTH Y. MoryT
JIM TUIOCKOCTH O, U 3 mepecekarbes?

3agava penieHa B yueOHuke 1. 145 crp. 15.

24. Tlnockoctu O, U  mepecekarorcs. JJOKaxuTe, 4To JIto-
0ast TIIIOCKOCTH 7Y TIepeceKaeT XoTsl Obl OIHY U3 IJIOC-
Kocreii o, 3.

Ecin OBl IIIOCKOCTB Y HE Mepecekanach HU ¢ OQHON U3 ITOCKOCTEH O,
B, To miockocTn oL ¥ B GbUTH GBI MApaUIENBHBI MIOCKOCTH Y, & 3HAYNT U
MeKIy COOOM, UTO IPOTUBOPEYHT YCIOBHIO 3a/auu (TaK Kak o u [ mepe-
cekatorest). [TomyuaeM, 9TO IIOCKOCTB X MEepecekaeT XOTs Obl ONHY W3
IUIOCKOCTEH OL WK [3, 9TO U TPeOOBAIIOCH JOKA3aTh.

25. [okaxwurte, 4TO BCE MpsIMbIE, MPOXOISLINE 4YEpE3
JAHHYIO TOYKY TapajuIeNIbHO JaHHOW IUIOCKOCTH, Jie-
’KaT B OJTHOM TIOCKOCTH.

Y
—— e
/ B/ﬁ
e b,
—_——————
/ -A a
o
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Ilycts B — naHHas Touka M 0 — JaHHas IUIOCKOCTb. IIpoBenem ue-
pes Touky B mrockocTs B, mapamiensHyo mIoCKOCTH O.

[Tycte b mpousBoIbHAS MpsIMasd, MPOXOAIIas yepe3 Touky B, mapai-
JIeTbHO 0. Bo3pMeM B IIIOCKOCTH (L TIPOM3BOJILHYIO TOUKY A M POBEIEM
gyepe3 TOUKY A | ImpsiMyto b 1ockocTs Y. Tormaa miockocTs Y mepecekaer
TUTOCKOCTH OL ¥ 3 TIO TTapalieNIbHBIM TIPSIMBIM g ¥ b1, HO TipsiMast b, Tpo-
XOIUT uepe3 TouKy B, a mpsimas b Toxke JIeXUT B IIIOCKOCTH Y, M IIPOXO-
JUT yepe3 Touky B u o teopeme 17.3 (oOpaTHOi) mapayiesabHa MpsiMon
a;. Torma mo akcuome mpsiMble b W b; JOJDKHBI COBIIANaTh, MMOITOMY
npsMast b JIeXKAT B IIOCKOCTH [3, 9TO ¥ TpeGOBAIOCH H0KA3aTh.

26. Yepe3 maHHYIO TOYKY MPOBEAMTE IIOCKOCTh, Mapai-
JIeTBHYI0 KaXKI0H U3 IBYX IEePECEeKAIOIINXCsS IIPSIMBIX.
Bceraa nu 310 BO3MOKHO?

ITpoBenem uepe3 naHHYIO TOUKy A TIpsMble @; U b, mapajienbHble
JIAaHHBIM TpsIMBIM a U b, (teopema 17.3). Ilpsimble a; u b, ompenenstor
HCKOMYIO TIOCKOCTb OL.

3Ty IJIOCKOCTh MOKHO ITOCTPOUTH, TOJIBKO, TP YCIOBUH, €CIIH TOU-
Ka A He JI©KHT B IUIOCKOCTH, 00pPa30BaHHOMU NPSMBIMU a U b.

27. Tapamnenorpammbl ABCD u ABC D, nexat B pa3HBIX
IIOCKOCTAX.  JIOKaKHMTe, YTO  YeThIPEXYTOJIbHUK,
CDD,C, Toxxe mapasuieiorpamm.

B

D,
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IIporuBonexamue CTOPOHBI MNapajlielorpaMMOB IapajUleNIbHBl U
pasHsl, no3tromy CD = AB = C,D,. ITonyuaem, uro npsmsle CD u C,D,
napajuiesibHbel OpsasMoil AB u, cienoBaTenbHO, NapajuledbHbl MEXKIY CO-
6oii (Teopema 17.2). 3uaunt gerpipexyronsauk CC DD 3to mapamnerno-
rpamMM. YUto u TpeGoBalIOCh 10Ka3aTh.

28. UYepes Bepmuabl mapautenorpamma ABCD. nexarmie-
ro B OJHOM U3 ABYX NapajUleNIbHbIX IIJIOCKOCTEH, IPO-
BCACHBI MapaJlJICJIbHbIC NPAMBIC, IICPCCCKAOIIUE BTO-
pyto iockocTh B Toukax Aj, By, Cy, D;. Jokaxure,
910 4YeThIpexyroidbHuk A;B;C,D; Toxe mapamreno-
rpamm.

B, )

1 Dy

Ilo cBolicTBY mapajulenbHBIX IJIOCKOCTEH M Teopeme 17.2, momydaem
4TO:

A1B1 || AB || CD || C]Dl, a TaKXeE A1D1 || AD || BC || B]C] H03TOMy
AB;C,D; — napamrenorpamm (1o ompenenenuo). Uro u TpeboBaioch
JIOKa3athb.

29. Yepes BepmuHbl Tpeyronpanka ABC, nexamero B
OJIHOM M3 JIBYX MapauIeIbHBIX IIOCKOCTEH, IpoBe/Ie-
HBI TIApAJIICIBHBIC MPSMBIC, MMEPECEKAIOIINE BTOPYIO
TUTOCKOCTH B TOUKax Aj, By, C;. [lokaxxute paBeHCTBO
tpeyronsuukoB ABC u A BC;.
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ITo cBoiictBy mnapamiensHbix miockocreir AC||A;C;, BC|B|C; u
ABJ|AB,. Taxxke AA,||BB,||CC,. Tak uto uersipexyronsHuku AA BB,
BB,C,C, CC,A|A mapammenorpaMMbl (X TPOTHUBOJICKAIINE CTOPOHBI
MONIapHO MapajuienbHbl). Tak Kak y mapauiesiorpaMMma IpOTHBOJIEKAIINE
croponsl paBHbl, T0 AB=AB;, BC=B,C,, AC = A,C,. 3nauur, Tpe-
yronsauku ABC u A B;C, paBnbl o TpeM cropoHaMm (3-i mpHu3HaK pa-
BEHCTBA TPEYTOJIBHUKOB). YTO M TpeOOBAIOCh JOKA3aTh.

30. Tpu mpsiMble, MPOXOASIIUE Yepe3 OAHY TOUKY, Mepe-
CEKaloT JaHHYIO IUIOCKOCTh B Toukax A, B, C, a ma-
palUIeTBHYIO €# TIOCKOCTh B Toukax A, By, C;. Hdo-
kaxurte nogodue tpeyronsHIKoB ABC n A B, C;.

IIycts O — nanHas ToyKa.

o

Paccmorpum mapst Tpeyronsaukos OA B, u OAB, OB,C, u OBC,
OC[AI u OCA.

Tak KaK IUIOCKOCTH O U [ IapaulesbHbl, TO 3TH TPEYrOJbHHUKHU IO~
JIOOHBI.

W3 momobus cnemyer, 4To:

OB, AB; OA;, B/C; OB; OC;

OB AB OA  BC OB OC

0,C; OA; AC

oC OA AC

> >
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W3 31ux nponopuuil nmojsydaeM, 4ro

ABr _AG _BG

. A 3Ha-

AB AC BC
YUT, [0 TPU3HAKYy NOAOOHMS TPEYrONbHUKOB (TI0 TPEM CTOpPOHAM)::
AABC~AAB,C,. Uro u Tpeb0oBanIoCh 10Ka3aTh.

31. JlokaxkuTe, 4TO €CIIM YeThIpe MPSMbIE, MPOXOISIINE
gepe3 TOYKY A, TEepeceKarT IUIOCKOCTh O. B BEPIIH-
HaxX MapajiesorpaMMa, TO OHH IMEPECeKaoT JI00YI0
TUIOCKOCT, MapajyieJbHYI0 Ol U HE TPOXOASLIYIO Ye-
pe3 A, Toxe B BepIIMHAX MapajlieiorpaMMa.

IIycte A — nannas Touka, BCDE — maHHBI mapaiienorpamm.
Paccmotpum mockoctu BAC, CAD, DAE, EAB.

ITo Teopeme O TepeceYeHUU NIBYX Ia-
paJLICITBHBIX IJIOCKOCTEH TpeThei:
BC|B;C;, CD|C,D,, ED|[E|D,, BE||B,E;.
Tak uro B,Ci|BC|[ED||E;D;, 10 ecTb
B]C1||E1D1 " B1E1||BE||CD||C1D1, TO €CThb
B,E,||C\D;.

A, smaunr, B,C;DE;— Taxxe
napaienorpaMM. Yto u TpeboBaioch
JIOKa3aTh.

32. [anbl 1Be napasuienabHble IIIOCKOCTUH. Uepes3 Touku A
1 B oaHO# U3 3TUX NMapaJyieNbHbIX MIJIOCKOCTEN Ipo-
BEJICHBI NapaljieNibHbIE MPsIMbIE, IIepeceKaroIue BTO-
py!o IUNIOCKOCTh B Toukax A; u B,. Uemy paBen otpe-

30K A By, eciu AB = a?

[IpoBenem uepe3 mpsmbie AA; u BB,
miockocTs. OHa mepecekaeT IIOCKOCTH O
u B mo mapawiensHeIM TpsAMbIM AB wu
AB;. A 3HaUHT  YeTHIPEXyTOJBHHUK
AA BB, — mapamnenorpamm, Tak Kak
ABJ|A;B; n AA||BB,. Y napannenorpamma
MIPOTUBOJIEKAIINE CTOPOHBI PABHBI, TIO3TO-
My AB=AB,=a.

1
)
P

33. [anbl 1Be napajuienbHble IJIOCKOCTH O U O U TOYKa
A, He nexamas HA B OJJHOM M3 3THX IUIocKocTeH. Ye-
pe3 T. A mpoBezieHa npou3BoibHag npsmas. [lycts X,
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1 X; — TOYKHU MEPECeUEHUs: ee ¢ IUIOCKOCTAMU O U
0. Jlokakkte, YTO OTHOIIECHWE JJIUHBI OTPE3KOB
AX| : AX, He 3aBHCHT OT B3ATOU MPSMOii.

3agaga penieHa B yueOHuKe 1. 146 ctp. 16.

34. Touka A JIeXUT BHE TUIOCKOCTH O, X — IMPOU3BOJIb-
Has TOYKa IJIOCKOCTH O, X; Touka oTpe3ka AX, ne-
JIAIas €ro B OTHOIICHHUH M : 1. JIOKOKUTE, YTO T'eo-
METPUYECKOe MECTO TOYeK X; €CTh IUIOCKOCTH, IO
napajuiesibHast INOCKOCTH OL.

Bo3bMeM B IJIIOCKOCTH (L IPOM3BOJIBHYIO TOUKY X, IIOCTPOUM COOT-
BeTcTBYIOLYI0 TouKy X; (AX; : XX; =m : n) ¥ NpoBeIeM uepe3 TOUKY
X, mwiockocTh B, mo mapauienapHyo o. JIoKaxeMm, 4To IUIOCKOCTh 3 —
COOTBETCTBYIOILIEE TEOMETPUIECKOE MECTO TOYEK.

A 1) dns mo00# ToukH Y IUIOCKOCTH O
TOuka  Y;  [epeceyeHus:  OpsMoi
m AY,: Y, Y =AX,: X\ X=m:n, orcrona

CIIEyeT, uTo JIF00asi TOUKa IIOCKOCTH [3

YAOBJIETBOPSET JaHHOMY YCIOBHIO.
2) Ecnu past Touku Y TUIOCKOCTH O
n TOuKa Y, JeNuT 0Tpe3ok AY B oTHouIe-
HUH m : 71, TO U3 COOTHOIIECHUS MyHKTa 1
CIIEIyeT, 4TO TOYKa Y, COBIAJAET C TOY-
KOH Y| U NO3TOMY IPHUHAUIEKUT ILIOC-

KocTH P.
JIBa ykaszaHHBIX YTBEP)KICHHMs O3HAYaroOT, YTO PACCMAaTPHBAEMOE I'eo-
METPHUYECKOE MECTO TOUYEK €CTh MapaJUIelibHas ILIOCKOCTH 0 IUIOCKOCTS [3.

35. Jlanel Tpu mapauielbHBIC IUIOCKOCTH O, O, Of3.
ITycte X, X;, X5 — TOYKH MepeceueHus 3TUX IJI0C-
KOCTEeH ¢ MpOM3BOJIBHON NpsiIMOU. JlokaxuTe, 4To OT-
HOILIEHUE JJIMH OTpe3KoB X X, : X,X; HE 3aBUCUT OT
MPSIMOIA, T.€. OTMHAKOBO JUISI JTFOOBIX ABYX MPSIMBIX.

IIpennonoxum, yTo apyras npsiMas mnepece-
KaeT INIOCKOCTH Oj, O, O)3 B TOUKax Y1, Yo, Y3.
Yepes Touky X; OIpOBEAEM NPSMYIO Napaieib-
HYH0 BTOpPOM IPSIMOM M IEpeceKaeT IIOCKOCTU
O M O3 COOTBETCTBEHHO B TOYKax Z, u Z;. U3
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XX, _ X7,
3amaun 33 crmemyer, 4T0 — —— = ——= (U3 TOJOOHS TPEYTOJEHUKOB
XoX3  Z,y)Z4
X2X122 n X3X123).
[To cBOMCTBY OTpPE3KOB MapauIeIbHBIX MPSIMBIX, 3AKIFOUEHHBIX MEX-
Jly TIapaJIeNbHBIMU TIOCKOCTIMU, X1Z, = Y1Y, U Z,Z5 =Y, Y3, HO3TOMY

X2X3 - Y2Y3

, T.C. BCJIMYKMHA IIOCTOsIHHAas.

36. [anbl ueThlpe napajuielbHble MpsiMbie. [lokaxwure,
9TO €CJIM KaKas-HUOYAb IUIOCKOCTh IEePEceKaeT STH
NpsiMbIe B BEpIIMHAX Mapauieiorpamma, TO Jrobast
TUIOCKOCTh, HE MapaJuleNibHas 3TUM HPSMbIM, Tiepece-
KaeT MX B BEpIIMHAX HEKOTOPOTO MapajuieiorpaMMa.

C

Ilycth a, b, ¢, d — naHHBIC MPSIMBIC, U TUIOCKOCTh Ol MIEPECEKACT ITH
IpsIMbIEe B BepIIUHaxX napamienorpamma ABCD.

[Tycts mpyrast MIOCKOCTH MEpeceKaeT TH MpsMBIE B ToUKax A, By,
Ci, Dy cootBerctBenHo. [Tnockoctu ABB A u CDD,C,, mapanienbHsl,
mockobKy mpsiMbie AB u CD, u nipsimbie a U d napajyieibHbl. A, 3HAYHT,
TUTOCKOCTh [} mepecekaeT 3TH IUIOCKOCTH TI0 MapajIeNbHBIM TIPSIMBIM
A1B1 )44 C]D].

AHAJIOTMYHO YCTaHABIMBAETCS MapajuiedbHOCTh NpsiMbix B C; u A|D;.
Tak uro A,B,C,B; — mapamrenorpamm. Uro u TpeOOBaIOCh TOKA3aTh.

37. Jlana mapaienbHast IpOeKIws TpeyroibHuka. Kak mo-
CTPOUTH IPOEKIIMH MEUaH 3TOT0 TPEYTroJIbHUKA?

3anmaua perieHa B yueOHuke m. 147 ctp. 18.

38. Jlana mapamrenbHas TPOCSKIWS TPEyroibHuKa. Yem m30-
OpazuTCs MPOEKIWS CPeaHEN JIMHNUH TPEYTOIbHIKA?
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[Mpoekuusi cpeqHel JIMHUU TPEyrojbHUKA N300pa3nuTCs CpeaHel u-
HUEH NPOEKIUH TPEYroJIbHUKA, TAK KAK CEPEIUHbI OTPE3KOB MPOEKTU-
PYIOTCSL B CEpENUHBI IPOEKIUH ITHX OTPE3KOB.

39. Moxer au Opu MapauieIbHOM MPOEKTUPOBAHUM Ia-
pajuteniorpamma Iosrydutsest Tpanenus? OObscHUTE
OTBeT.

He moxer, Tak Kak NpH MapajuIeIbHOM NPOECKTHPOBAHUH Tapaj-
JIeNbHBIE TPSAMBIE TIEPEXOJAT B MapajuleNbHbIE MPsSMbIE, a 3HAYUT, IMa-
paJUIeTBFHOM MPOSKIUEH MapajuieorpaMMa He MOKET OBITh Tparelys.

40. MosxeT U MPOEKIHs MapaiesiorpaMMa TpH Mapai-
JIETbHOM MPOEKTUPOBAHUHU OBITH KBaJIpaTOM?

Jlokaxem, uto moxeT. [Toctpoum kBaapat ABCD B miockocTu O, U
npoBezieM depe3 mpsiMyio AB miockocTs [, OTIHYHYO OT IUIOCKOCTH O.
Ioctpoum B mmockoctu B mapamnenorpamm ABC D).

Paccmorpum geteipexyronsHuK CDD|C; — 3T0 mapajienorpamm.
Tak kak CD||ABJ|C;D; u CD = AB = C,D,, noatromy DD || CC;. [Tony-
YU, 9TO NpH HOpoeKTHUpoBaHuu mapaimnenorpamma ABC,D; Ha mioc-
KOCTh Ol TapayuiensHo npsamoit CC,, momyumiics Kak pa3 kBagpat ABCD.

41. JloxaxuTe, 4TO MapajjiesbHas MPOEKIHSA LEHTPalb-
HO-CUMMETPUYHOH (QUrypbl TakkKe SBISETCS IIeH-
TPabHO-CHMMETPUIHOHN (PUTYpOit.

TTpoeKIwst TIeHTpa CUMMETPHH (QHUTYPBI OYIET SABJIATHCSA [IEHTPOM CHM-
METPHH TIPOSKINU TON (HUTYpPBI, TaK KaK MPH MapauIeIbHOM MPOCKTHPO-
BaHUM CEPEMHA OTpPE3Ka MepelieT B CepeanHy ero mpoekimu. Uto u tpe-
00BaIOCh 0KA3aTh.
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42. Jlana napanjenbHas HPOEKIHs OKPYXKHOCTU U €€
nuaMerpa. Kak HOCTpOMTH NMPOEKIHIO TEpIEeHINKY-
JSIpHOTO Tuamerpa’?

Py
50

Jnamerp, TMepHeHANKYISIPHBIA MAaHHOMY, HEIUT IIOMOJaM J00YIo
XOpIy, MapauieNIbHy0 JaHHOMY AWaMeTpy. Tak 4To NPOBEAEM XOpAY
CD, mapajuienpHy0 JaHHOMY auamerpy AB, u Haiinem cepenuny M
stoit xopabl. Toraa npsimas OM, rae O — UEHTp OKPYKHOCTH COAEp-
JKUT NepIeHANKYIsIpHbId AB nuamerp.
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§17. Ilepnenouxkynsaprnocme npamoix
u naockocmei

1. [okaxwure. 9TO Yepe3 MO0y TOYKY MPSIMOM B Mpo-
CTPAHCTBE MOXKHO IPOBECTH NEPICHIUKYIAPHYIO €if
MIPSIMYIO.

3amada penieHa B yueOHuke m. 148, ctp. 24.
2. JlokaxkuTe, 94TO 4Yepe3 OOy TOYKY MPSMOU B TPO-

CTPaHCTBE MOYKHO NPOBECTH [IB€ PA3IIMYHBIE MEPIICH-
JUKYJISIpHBIE e psIMbIe.

IpoBemeM dYepe3 IPSIMYIO0 @ IBE Pa3jIMyUHbIe IUIOCKOCTH O U 3. B
3THX IUIOCKOCTSX 4Yepe3 Jr0yI0 TOUKy M MmpoBeaeM MepreHAUKYIIPHBIC
K JJaHHOU MpsAMOU mpsiMble ¢ U b. OHH pa3ITUYHBI, TaK Kak JIeXkKar B pas-
HBIX IUTOCKOCTSIX. Takum oOpazom depe3 o0y Touky M mpsmoil a
MOYKHO TIPOBECTH 2 pa3HbIE MEPIECHANKYIAPHBIC K d TPSMBIC.

3. IIpsameie AB, AC u AD nonapHo nepnesuKyJIspHEL.
Hatinure otpeszok CD, ecim:
1) AB=3cm, BC=7cm, AD = 1,5 cm;
2)BD=9cm, BC=16 cm, AD =5 cm;
3) AB=b,BC=a, AD =4,
4)BD=¢,BC=qa, AD=d.
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Q>
DB

Taxk xak npsmeie AB, AC, AD nonapHo NneprneHANKYJISIpHbI, TO OHU

00pa3yroT 3 MpsMOYTOJIBHBIX TPEYTOJIbHHUKA, CO CMEKHBIMUA CTOPOHAMHU.
Torna:

32

1. B AABC:

AB = 3cm, BC = 7cM, 3Haunt, AC?= BC?— AB*=49 — 9 = 40 (cm).
Janee B AACD:

CD*= AC*+ AD*=40 + 2,25 = 42,25 (cm?), Torza CD = 6,5 (cm).
2. B AABD:

AB?=DB?— AD*= 81 — 25 = 56 (cM?).

Jlanee B AABC:

AC?=BC?*— AB*=256 — 56 = 200 (cM?); AC*=200cMm’.

Janee B ACAD:

DC?= AC?+ AD*= 200 + 25 = 225 (cm?), To ectb DC = 15¢Mm.
3.BACAB : AC*=BC*- AB?, 10 ectb AC*=a’" - b’

Janee B ACAD : CD*= AC?+ AD’ = (¢’ — b*) + d°, 3uaunr,

CD = ya?-b2+d> .

4.B AADB : AB*=DB’— AD*=¢*— d".

Janee 8 AABC : AC*=BC?— AB? = a* —(c* — d°).

U B AACD : DC*= AC*+ AD* = (a*— >+ d*) + d°, Torma

DC=+a?-¢c?+2d? .

4. Croponsl yerbipexyronpauka ABCD u npsMoyross-
Huka AB|C|D; cooTBeTcTBeHHO mapamienbHbl. J[o-
kaxure, uTo ABCD — npsMoyroybHUK.

/7

A, D,
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Taxk xak naps! cropoH AB u BC u A;B; u B |C, napannensHsl 1o yc-
nosuto, To ZABC = ZAB,C| — TaK Kak 3TO YIIIBI C COHATIPABICHHBIMA
cropoHamu. 3Haunt, ZABC = 90°.

Amnanornuyno mokaseiBaercsa, uyro ZBCD, ZCDA, ZDAB Tak xe
paBHbI 90°.

Taxum obOpazom uerbipexyronbHUK ABCD — mnpsimoyroisHuk. Yto
1 TpeOOBAIOCH JOKA3ATh.

5. JloxaxwuTe, 4TO 4epe3 TOUKY, HE JISKAIIyI0 B JaHHOMN
TUTOCKOCTH, HEJIb3sl MPOBECTH OoJiee OJHOM HpsSMOH,
NEPIEHIUKYISIPHOM 3TOH IIIOCKOCTH.

JomnyctuM, 4to npsimele a U b, mpoxoasmue yepe3 Touky C, mep-
MEeHIUKYISIPHBI He Tpoxondneit yepe3 Touky C miuockoct o. Ilycts
OHU TIepeceKaloT IUIOCKOCTh O B Toukax A u B. Ho Torma stu Touku
JIOJKHBI COBIIAcTh, MHaue nonyuurcs AABC ¢ aAByMs mpsMbIMU yT-
JIaMH, 4TO HE MOXeET ObITh. [IpsiMbie a u b umeror nBe obmue Touku C
1 A, Tak 4TO M 1O akcuoMe I, 3Tu mpsiMble JOJDKHBI coBHAacTh. UTo n
TpeboBaoCh TOKa3aTh.

6. Uepe3 LIEHTp ONMMCAHHON OKOJO TPEYrojbHHKA OK-
PYXKHOCTH HpOBEAEHA MpsMas, MNEePHeHIUKYISIpHas
IUTIOCKOCTH TPEYToJbHUKA. JlOKaXKHTe, UTO Kaxkjas
TOYKa 3TOH MPsAMON paBHOYZAJIEHA OT BEPLUMHBI TPE-
YTOIBHHKA.

ITyctse ABC — naHHBII TpeyronsHUK, O — LEHTP OMUCAHHOHW OKOIIO
TPEYTOJIbHUKA OKPY)KHOCTH, X — Jr00asi TOUKa Ha MEepHeHIUKYIIPHOH
AABC npsimoit.
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C

Toraa nockonbky O — LeHTp onMcaHHOU OKpyxHOCTH, To OA = OB
==0C =R. Torga XA = XB = XC — kak HaKJIOHHFIE C paBHBIMH IIPOCK-
usiMu. YTo U TpeOoBaIoch JOKa3aTh.

7. Uepes Bepunny A npsimoyronsHuka ABCD nposenena
npsimass AK, nepneHaukyssipHas ero miockoctu. Pac-
cTostHHE OT ToukH K 10 apyrux BepHIMH MpsIMOYTOJb-
HUKa paBHBI 6 M, 7 M 1 9 M. Haligure otpezok AK.

|

ITycte ABCD — npsamoyronsauk, AK L ABCD. 3naunt KC = 9wM;
nycts KB = 7Mm, KD = 6Mm.

ZKBC = 90° (1o TeopeMe 0 Tpex MEepHEHANKYIPax), HOITOMY BC?
==K(C?— KB*= 9% 72 =32 (M%) (10 Teopeme ITudaropa).

Jlanee AD* = BC? (tak kak ABCD — npsiMoyrombHuk). [T0CKOMBKY
KALAD, To

AK =VKD? - AD? =4/36-32 =4 =2 ().

8. Uepes BeplmIMHY OCTPOrO yrja IpSMOYIOJIBHOTO Tpe-
yrosnsHuka ABC ¢ npsmeiM yriaom C npoBejieHa npsi-
Mmast AD, mepneHAMKyIJspHas IUIOCKOCTH TPEYrolib-
Huka. Halingure paccrosiHue ot Touku D 1o BepmuH B
nC,ecim AC=a,BC=b,AD=c.
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C /4 B

ADL1ABC, a, 3HaunT, TpeyromsHIK CAD — npsMoyronbHenii. Torma

DC*=AD’+ AC*=d* + ¢ DC =va? +c? .

AABC — mupsamoyronbHbIA (1o ycnoBuio). [lo teopeme Iludaropa
MOJIy4aeM, YTo:

AB’=AC*+BC’=d" +b".

Jlaee ADAB — mpsiMoyrosbHsiif, Tak uto DB? = AD* + AB? =

=c2+az+b2; DB=x/az+b2+c2 .

9. Joxaxwure, 4TO 4Yepe3 AAHHYIO TOUKY MPSIMOM MOKHO
MIPOBECTU OJHY M TOJIbKO OAHY HEPIEHIUKYISAPHYIO
€M ITOCKOCTb.

3amaua pemiena B yueOHuke 1. 150, ctp. 26.

10. Yepes3 Touky A mpsMOil a NMPOBEICHBI MEPIEHANKY-
JSIpHBIE € TIOCKOCTh P 1 mpsimast b. JIokaxkure, u4To
npsiMast b JIEXKUT B IUIOCKOCTH [3.

by

[TpoBenem uepes npsiMble a u b TwiockocTh 0. OHa mepecedeT mIoc-
KOCTb [} 10 TpsIMOi b1, IEPIICHANKYIISIPHON TIPSIMO# a. Tak Kak by JEKUT
B B. B mutockoctn o ipsiMele b u by TOIDKHBI COBNAIATh Kak JBE MEpPIICH-
TUKYJSIPHBIE K TIPSMON @ TIpsSIMBIC, IPOXO/IAIINE Yepe3 OOHY TOUKY. 3Ha-
YUT TpsiMasi b JEKUT B TUIOCKOCTH 3, 9TO U TpeOOBaIOCh JOKA3aTh.

35



http://alexbooks.ucoz.com

11. [lokaxure, 4YTO 4Yepe3 [NaHHYI0 TOYKY IUIOCKOCTH
MOXHO MPOBECTH OAHY W TOJBKO OIHY NEPICHINKY-
JISIPHYIO €l IPSIMYIO.

3anaua pemiena B yueOHuke 1. 150 cTp. 26.
12. [lokaxwure, 9TO 4epe3 0Oy TOYKY A MOXKHO MpO-

BECTH IPAMYI0, IEPIEHIUKYISAPHYIO JAHHOW MIOCKO-
CTH QL.

3anava pemiena B yueOHuke m. 151 ctp. 27.

13. Yepes Bepumny kBagpata ABCD mnposeneHa npsmas
BM, neprieHauKyIsipHast €ro mwiockocTH. Jlokaxure, 4To:
1) mpsimass AD nepnieHIuKyIspHA TUIOCKOCTH MPSMBIX

AB u BM;
2) npsimast CD nepneHauKyIsipHa TIOCKOCTH MPSIMBIX
BC u BM.
M G
B
A, : c
A D

1) B mnockoctu ABM mposenem AA, || BM. Torna AA; L AD (o

NIPU3HAKY TepHeHIUKYJsIpHOCTH TpsiMbix). AB L AD (mo ycioBuio),
3HaunT, AD neprieHaukysipaa mwiockoctd ABM (o Teopeme 18.2).

2) B miockoctu MBC nposenem CC, || BM. Torma CD L CC; (1o

MpU3HAKY NepHeHauKysipHocTd npsmeix). CD L CCy u CD L BC (mo
ycIoBHIo), 3HaunT, CD nepnenaukymsipHa miockoctd MBC (1o Teopeme
18.2). Uto u TpeboBanoch A0Ka3ars.

36

14. Yepes Touku A u B mpoBeneHsI npsiMbIe, TIEPIICHTNKY-
JISIPHBIE IJIOCKOCTH (!, TIepecekarolue ee B Toukax C u
D cootBercTBenHo. Haligure paccTosiHue MEXIy TOU-
kamu A u B, ecmu AC=3m, BD=2Mm, CD=24Mu
oTpe3ok AB He nepecekaeT MmiIoCKOCTh QL.
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Iposenem BE || DC, torna BE L AC. Tak uro

A

B E
3

2

D c

o

EC=BD =2 wm. 3naunt, AE=AC-EC=3-2=1(Mm).
Hanee, BE =DC =2,4 M. U AABE mno teopeme IIudaropa.

AB =+ AE? +BE? =12 +2,4% = 2,6 (m).

15. BepxHue KOHIIBI IByX BEPTHKAIBLHO CTOSIIMX CTOJIOOB,
YAaJCHHBIX Ha paccTosiHue 3,4M, COeIMHEHBI MepeKya-
muHOM. BricoTta omHoro cromba 5,8 M, a mpyroro —
3,9 m. Haiinure [umnHy niepexiainHbL.

IIposenem KC L AB.

Torma CD = AK = 3,9 M, TaK 41O
BK=AB-AK=5_8-3,9=1,9 (m).
Hanee AD =KC =34 wm.

B
K ll lol
58
3,9
3.4
A Y D

IMostomy B ABKC mo teopeme [Tudaropa momydaem:

BC =vVBK? + KC2 =4/1,9? + 34% =,/1517 =3.9 ().

16. TemedonHas MpoBOJIOKA JIMHON 15 M mpoTsHyTa OT
TeneoHHOTO cTON0A, TAe OHA NMPHUKPEIUICHA Ha BBI-
coTte 8 M, OT NMOBEPXHOCTU 3€MJIM, K AOMY, TIE €€
npuxkpenunu Ha BeicoTe 20 M. Hailigure paccrosHue
MEXIY JOMOM H CTOJIOOM, IIpEAroaras, 4YTo MpoBoO-
JIOKa HE TIPOBHUCAET.
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(o}
15
B
E
20
8
A D

Iposenem BE L CD. Torna AB=DE =8 M, u
CE=CD-ED=20-8=12 (m).
Manee B ABCE mo Teopeme IMudaropa moiaydaem:

BE =+BC? -CE? =225+ 144 =+/81 =9 (m).

17. Touka A HaxoauTcs Ha PACCTOSIHUM d OT BEPIIMH
PaBHOCTOPOHHETO TPEYTOJIbHHKA CO CTOPOHOH a.
Haiinure paccTosHue oT TOUKM A 10 MIOCKOCTH Tpe-
YTOJIbHUKA.

ITycte ABCD — paBuocroponHwuii. [Iposenem AH L (BCD).

Tak xak AB = AC = AD = @, TO IpoeKIiH HAaKIIOHHBIX TaKXKe PaBHEI,
TO €CTb!

HB =HC=HD.

3raunt, H — nentp onmcanHoi okono ABCD okpykHOCTH, paanyc
BC_a
5B

Janee Tak kak AH L (BCD), To Tpeyronsank AHB npsiMoyrosbHBIi.

kotopoit HB =R =

A
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U no teopeme [Mudaropa nonyyaem:

2
AH =+ AB? -HB? =1/a2 % =a\/?

18. U3 Touku S BHE IUIOCKOCTH O. IPOBEIEHBI K HEH TpU
paBHbIe HaktoHHBIE SA, SB, SC u mepnenaukymsap SO.
JlokaxuTe, 4TO OCHOBaHHE HepHeHANKysipa O sSBIsIeT-
Csl IIGHTPOM OKPY’KHOCTH, OIHCAHHON OKOJIO TPEYTONb-
Huka ABC.

7

Tak kak HakiaonHbele SA, SB, SC paBubl, T0 ux npoekiuu OA, OB,
OC Taxxe paBHBI, a 3TO 3HAYUT, YTO ToUuka O — IEHTP OMUCAHHOU OKO-
1o Tpeyronsanka ABC okpyxHOcTH. UTO M TpeOOBaIoCh JOKa3aTh.

19. CropoHB!I PaBHOCTOPOHHETO TPEYTOJbHUKA PABHEI
3 M. Haiinute paccTosiHue A0 IJIOCKOCTU TPEYroJib-
HUKA OT TOYKH, KOTOpas HAXOIUTCS HA PaCCTOSHUH
2 M OT KaXIO¥ U3 €ro BepIINH.

30
T b

IIposenem AH L (BCD). Tak kak AB = AC = AD = 2 M, To npoek-
WU 3TUX HakJIOHHBIX Takke paBHbl: HB = HC = HD. 3nauut, H —
HeHTp onucanHoH oko10 ABCD OKpy»XHOCTH, TaK YTO

BD 3 _
f—T*\/E (m).

HB=R=
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B H

Hanee tak xak AHL(BCD), To Tpeyronsank AHB npsmMoyTonsHBIH,

nostomy: AH =V AB? - HB? =+/4-3=1 ().

20. B paBHOOEIpEeHHOM TPEYroJbHUKE OCHOBAaHHE U BbI-
corta paBHHl 4 M. /laHHas TOYKa HaXOIUTCSA HA pac-
CTOSTHMM 6 M OT IJIOCKOCTH TPEYTOJbHUKA W Ha pPaB-
HOM paccrosHud OT ero BepmuH. Haiinure 310
paccTosiHue.

[Tycts AH BbIcOTa paBHOOeapenHoro TpeyronbHuka ABC ¢ ocHOBa-
aueMm BC u paBusiMu ctoponamu AB = AC. Hapucyem AABC =a mioc-
kocTH (1) u Ha npoexkunoHHoM 4epTexe (2). Ilycts P nannas Touxa.

A

Tak xak Touka P paBHOymamena ot Touek A, B, C, .e. PA = PB =
=PC, To mpoekuus O Touku P Ha mnockocts ABC — neHTp onmcanHON
okono AABC oxpyxxHocTu. 3Hauut, Touka O JIEKHUT Ha CEPEIUHHOM
nepreHaAnKyIsipe k cropore BC, 1.e. Ha psimoit AH.

Paccmorpum AOBH. ITo teopeme [Tudaropa:

OB’=BH’+OH* BH=BC:2=2wm,a OB =R, torma

OH = AH - AO =4 — R, nomyyaem:

R’=2’+(4-R); R*=4+ 16— 8R + R%;

8R=20; R=2,5m.

Ilanee B APOC mo Teopeme IMTudaropa:

PC2 PO’+0C* =6 +2,5°=36 + 6,25 = 42,25, Torna

= 42,25 =6,5 ().
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21. PaccrosiHHs OT TOUKH A 10 BEPIIMH KBajapaTa paBHbI
a. Hailnute paccrosiHuE OT TOYKH A 10 IUIOCKOCTH
KBajipaTta, €ClIi CTOpOHa KBajpara paBHa b.

B b F

IIycte AO mepneHAMKYISp, OMYIICHHBIH M3 TOYKH A Ha IJIOC-
kocTh kBazapara. [lockonsky AB = AC = AD = AF, tou OB = OC =
=0D = OF u, 3nauutr, O — To4ka nepeceueHus: auaroHaneid. Torga

1 b2

OF :ECF :Tz. Hanee tpeyrompauk AOF — npsmoyronsueiid. Tax

qTo

AO =vAF? -OF? =

22. Haiimute reoMeTpuieckoe MECTO OCHOBAaHHMH Ha-
KIIOHHBIX IlaHHOfl JJINHBI, HpOBeI[eHHI)IX u3 IlaHHOfl
TOYKH K IUIOCKOCTH.

IIycte S — mannas touka, SO — NEPHEHANKYISP K IJIOCKOCTH O,
b — mHa HakJIOHHBIX. [TOCKONBKY Kakaas HakJIOHHAsh M3 TOYKH S
HUMEEeT OJIMHAKOBYIO JUIMHY, TO PacCTOSHUS OT TOYkM O 0 OCHOBaHUi
BCeX HAKJIOHHBIX OYIyT OIMHAKOBEL [103TOMy HMCKOMOE reoMeTpuye-
CKO€ MECTO TOYEK — 3TO OKPYXKHOCTb B JIJaHHOI INIOCKOCTH C LIEHTPOM B

touke O u pagmycom R =52 -SO? .
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23. U3 ToukM K IJIOCKOCTU IPOBEACHBI JBE HAKIIOHHEIE,
paBHble 10cM u 17cMm. Pa3HOCTH mpOEKIwiA STUX Ha-
KJIOHHBIX paBHa 9cm. HaiimuTe mpoexkuny HaKIOH-
HBbIX.

IMycts SA u SB — pnannble janaroHanu. OO003HAYMM TPOEKIMU

AO =y, OB =x, x>y, tak kak SB > SA. [Iycte SO — nepneHauxymsp
K TUIOCKOCTH O.. Torma u3 AByX mpsAMOYTONBHBIX TpeyrodsHUKOB AOS u
BOS nonyuaem:

42

SO*= AS?— AO% SO*=BS*- OB%;
AS*— AO*=BS?*- OB%;

10—y =17 = x*.
Haneex—y=9,Toectb x=9 +y;
10°- ) =17"= (9 +y);

100 —* =289 — 81 — 18y — y*;
18y =108; y =06 cm;
x=9+6=15cm.

24. U3 ToukM K IUIOCKOCTU MPOBEJAEHBI BE HAKIOHHBIE.
Hatinure nmHB HAKIIOHHBIX, €CIIH:
1) ogaa Ha 26 cM Oomblne APYroM, a MPOEKIHH Ha-
KJIOHHBIX paHbl 12 cM 1 40 cm;
2) HaKJIIOHHBIE OTHOCSTCS Kak 1 :2, a MpoeKIuu Ha-
KJIOHHBIX paBHBI 1 cM 1 7 cM.
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1) IIpoenem SO — mepneHIUKYISAP K IUIOCKOCTH O, ¥ 0003HAYHM
SA =x, SB =y; x >y, tak kak AO > OB. U3 1ByX npsMOYTOJIBHBIX Tpe-
yrosnpHuKoB SOA 1 SOB nonyyaem:

SO*= AS*— AO?; SO*=BS?— OB?, 1o ectb x2 —402 = y? —122%

Tlanee x — y = 26; x = 26 + y, Tak uro x> — 40% = )* — 127

(26 +y)* = 40°=y*— 127

52y =780; y =15 (cm), Torma x = 26 + 15 =41 (cm).

To ectb AS =41 (cm), BS =15 (cm).

2) O603naunMm AS = x, Torma AS : SB=1:2, 10 SB =2x.

SO — nepnennukynsap. B npsaMoyronsseix TpeyroisHukax AOS u
BOS umeem:

SO?= SA?— AO?% SO*=SB?— OB? 10 ectb x> —1=(2x)> =72,

X 1=4x"—49;

3x*=48; x*= 16;

x =4. Tak uro AS =4 (cm) u BS = 8 (cm).

25. U3 ToukM K IJIOCKOCTU IPOBEACHBI JBE HAKIIOHHEIE,
paBHble 23 cM u 33 cM. Hailnure paccrosiHue oT 3TOH
TOYKH /10 TMJIOCKOCTH, €CIIM NPOCKIINY HAKIIOHHBIX OT-
HocsITCS Kak 2 : 3.

ITycts SO — nepneHauKyssp K MIOCKOCTH O, a SA u SB — nanHble
HaKJIOHHBIE.
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0O6o3naunm AO = 2x. Tak kak AO : BO =2 : 3, to BO = 3x. lanee
U3 IPAMOYTOJBHBIX TpeyroabHUKOB AOS 1 BOS nomy4daem:

SO”= AS’- AO% SO*= BS’- BO?, 1o ectb

237 - 4x°=33"-0x’,

5x%=560; x*= 112. Jlanee

SO*= AS*— AO? =23% —4x? =81, 10 ectb SO = 9 (cM).

26. [lokaxkuTe, 4TO €CIU TpsiMas mapajuiesbHa TI0CKO-
CTH, TO BCE €€ TOYKH HAXOJITCS Ha OJMHAKOBOM pac-
CTOSIHUH OT IIOCKOCTH.

3anaya penieHa B yueOHuke 1. 152 crp. 29.

27. Yepes BepmmHy npsmoro yria C mpsMOyroisHOTO
TpeyronpHuka ABC mpoBeneHa IUIOCKOCTh, Mapail-
JleTbHAsT THIIOTEHY3€, Ha paccTosHUM | M oT Hee.
[Tpoekunst KaTeToB Ha 3Ty IJIOCKOCTh PAaBHBI 3 M H
5 m. Haiigure runorenysy.

A B
N dl
All D

3 .C 5 B
o

ITycte AABC — nannsiil. IlpoBenem AA; u BB, nepnenauxynspHel
K o, Torna AA; = BB; =1 M — paccTosiHuEe OT TMIIOTEHY3bI O IJIOCKO-
ctu o.. A;C u B;C — npoekuun HakiaoHHbIX AC u BC Ha minockocTs O
Torna B npssMoyrouseHbIX TpeyronsHukax AA;C u BB,C umeem:
CA?=AA+ A CP=3*+1’=10 (M), 1
CB*=BB,*+ B,C*= 5%+ 1*=26 (M.
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ITo Teopeme IMudaropa B Tpeyronsurke ABC:
AB?=CA?+ CB* AB’= 10+ 26 = 36; AB = 6 (m).

28. UYepes oxHy cTOpoHY pomba mpoBeIeHa IIOCKOCTh Ha
paccTostHUU 4 M OT POTUBOJIEXKaIIeH cTopoHsl. [Ipo-
€KLMU JTMaroHaje Ha 3Ty IUIOCKOCTb PaBHBI 8 M U
2 M. HaliguTe npoekuuu 3Tux CTOPOH.

U3 touek B u C onyctum nepneraukyisapst BB; u CC, Ha m1ockocTh
o; BB, = CC, = 4m. AC; — npoexuusi auaronand AC Ha MI0CKOCTh O,
B,D — npoekuus auaronanu BD Ha ninockocts a.

Tax yto AC;=8 M, BiD =2 m.

PaccmorpuM nmpsimoyrossHsie Tpeyronsaukd BB,D u CC,A. Tlo Teo-
peme IIngaropa:

AC?=CC2+ AC>= 8+ 4= 80; AC =+/80 (m), a

BD’=BB,>+ B,D*= 42+ 22=20; BD =20 (m).

Janee OC =% AC =% 30 (m):

oD :%BD:% V20 (m).

ITo cBoiictBy pomba: AC L BD. Tak uro tpeyronsauk OCD - mps-
MOYTOJIbHBI, [I03TOMY:
2 2 »_80 20
CD"=0C"+ 0D :T +T: 25; CD =5 (m).
Tak xak BC || a,, To B;C;=BC =5 (m).
W3 npsimoyrombHeIX TpeyronsarkoB DC,C u AB|B naiinem AB, u DC,

110 Teopeme Ingaropa: AB,=DC,=4/DC? - CCI2 =425-16 =3 (m).

29. U3 xoHuoB orpe3ka AB, mapamienbHOro MmiIoCKOCTH,
npoBeaensl neprneHaukysip AC u HakionHas BD,
nepreHaAuKysapHas otpesky AB. Uemy paBHO pac-
crostare CD, eciu AB =a, AC=5b, BD =¢?
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IIposenem AD. Torna u3 npsmoyronsHoro Tpeyronsauka ABD nwme-
em: AD?> =AB? +BD? =a” +57.

Ianee o teopeme Iudaropa B AACD

CD’=AD*~ AC?*=(a’ + &%) - b*=a*+ ¢* - b?, Tax uro

CD=va?+c%?-b>.

30. [doxaxwure, 4YTO PACCTOSTHUE OT BCEX TOUYEK MIIOCKOCTH
JI0 TIapaJlIeNbHO NIOCKOCTH OANHAKOBBI.

Bribepem npon3zBoibHEIE TOUKH A 1 B Ha miockocTy 0, mapauiens-
HOIA TI0CKOCTH [.

IMpsimast AB JIEKHT B TIOCKOCTH 0O, TIO3TOMY TTapauieNbHa IIOCKOCTH [3.
Onyctum niepriesmkyssipel AA; u BB, Ha wiockocts P. Tlo Teopeme 18.4
npsimeie AA; u BB, napasuienbHel 1 nexar B OIHOW IUIOCKOCTH; Y YEThI-
pexyronbHuka AA;B;B npoTuBOIONOKHBIE CTOPOHBI NApajuIeibHbl, 3Ha-
YHT, 3TO Hapawierorpamm; tak uro, AA; = BB;. Uto u TpeboBanocs goka-
3aTh.

31. Paccrosinue Mexay AByMs NapajulebHBIMH IIOCKO-
cTsiMH paBHO a. OTPE30K UIMHBI b CBOMMH KOHIIAMH
ynupaercs B 9T Iuockocty. Haliaure npoeknuto ot1-
pe3Ka Ha KaKAyI0 U3 TNIOCKOCTEH.

46



http://alexbooks.ucoz.com

B C
o N '
a \
nl
s 4 D

Iycth 1wiockocTd O U [ mapamiensibl. BD — jaHHas HaKIOHHAS.
IIposenem BAlau DCLla. Torma CD = AB — paccrosiHue Mexay ma-
paiutenbHBIMH [uTockocTsiMu O, 1 3. Tak uto AB =CD =a.

IMpoekiuu HaknouHo#i BD Ha mutockoct o u B pasuel: BC = AD.
U no Teopeme ITudaropa:

AD =+BD? —AB? =vb2 -4 .

32. JlBa oTpe3ka AIWH a W b ymUparTCsS KOHIAMH B JIBE
mapajieNlbHble IIOCKOCTH. [Ipoekiusi mepBoro oOT-
pe3ka (UIMHBI @) Ha TJIOCKOCTh paBHa c¢. Haitnure
MPOEKIINIO BTOPOTO OTPE3Ka.

D, 4
A [ )
« 4 i
d a
b d
cyC
M
E B

[Tycte DE u AC — nannsle HakionHsie. [Iposenem DM L . Torna
DM = AB paccTtosHue MeXAy ABYMS MapajieIbHBIMU IUNIOCKOCTSIMH.
Tak uto DM = AB = d. Jlanee o Teopeme ITudaropa:

d=AB=+a’-c* . Tak uto
DM =+va’-¢? .

Ho torma AEMD — npsiMOyTOJIBHBII, TO3TOMY:
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EM =+DE? = DM? = /b2 -(a? -¢?) =y/b% -a® +¢? .

33. KoHIBI AaHHOTO OTpe3Ka, HE MEePEeceKaroero IUIoC-
KOCTh, yAanensl ot Hee Ha 0,3 M u 0,5 m. Kak ygane-
Ha OT IUIOCKOCTH TOYKA, JENISIIasl JAaHHEIH OTPE30K B
OTHOIIECHHH 3 : 7?

ITycte AB — nannblil oTpe3ok, C — Touka Ha HeM, Takas 4yTo AC :

:CB=3:7.

AA,, CC,, BB, — nmepnenaukyisipsl, onynieHHsle U3 Touek A, C, B

Ha miockocTh O.. AA;=0,3m, BB;=0,5M.

ITo teopeme 18.4 otpesku AA;, BB,, CC, napamiensHsl, 1 3HAYUT,

nexar B oHOH mockoctu. Toukn Aj, C;, B nexat Ha npsMoit niepece-
YEHHSI 3TOU IIJIOCKOCTH C INIOCKOCTBIO OL.

IIpoBenem u3 Touku A mnpsmyro AD napamiensHyto A;B;, 3Hauut

AD 1 BB,. Torna AA,C,K — npsamoyroneauk. Tak uto KC; = AA,.

DB1:0,3 M.
AACK ~ AABD Tak xak CK nmapamnensna BD. Jlanee
AB _ AC+BC BC 7_ 3
—=————=1l+t—==1+—=—;
AC AC AC 3 10
&zﬂzﬂ. Tak uyTO CK=3B—D.
CK AC 3 10
Tax BD =BB,-DB;=0,5-0,3=0,2 (m),
ck =222 0,06 (m).
10

48

Hy 1 CC, = CK + KC, = 0,06 + 0,3 = 0,36 ().

34. UYepes cepeauHy oTpe3ka MpoBeAeHA IUIOCKOCTb. Jlo-
KaXUTe, YTO KOHI[BI OTPE3Ka HAXOJSITCS HA OJUHAKO-
BOM PACCTOSIHUH OT 3TOH TLIOCKOCTH.
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[Tycte AB — nmaHHBII 0Tpe3ok, Touka O — cepeanHa oTpe3Ka, uepes
touky O mpoBezneHa miockocTs. [IpoBenem AA| u BB, nepnenaukymapsi
Ha IUIOCKOCTB OL.

ITo teopeme 18.4 mpsimeie AA| u BBy, a BMecTe ¢ HUMH U OTPE30K
AB u Touka O sexxaT B OJHON IIJTIOCKOCTH.

Hanee paccmorpum AAA 0 u ABB,O — oHM IpsSIMOYTOJIBHEIE.

AO = OB — mno ycnoButo, ZA|0A = £B,OB kak BepTHUKaJbHEIE.
Tak uto, AAA,;O = ABB,O, a, 3naunt, AA|; = BB,. Uto u TpeboBantoch
JIOKa3aTh.

35. Yepe3 gaumaroHasp mapajieorpamMma IpOBEJEeHa
IIOCKOCTh. JIOKaXXHUTe, 4TO KOHLbI APYrod JuaroHa-
T HaxXOJATCS Ha OJMHAKOBOM DPACCTOSIHUM OT 3TOH
TUIOCKOCTH.

ITycte AC u BD — nuaronanu mapaienorpamma u Touka O — cepe-
JuHa quaroHanei. IIposenem miuockocTs O uepe3 auaronans BD. IIpo-
BeqeM repreHAuKyYIspel AS u CS, Ha IIOCKOCTB 0.

D

VA

Torma tpeyrompaukn AAOS u ACOS; — mpsaMoyronbHeie: AO =
=0C — 1o cBOMCTBY nuaroHaiei mapamienorpamma, £ SOA = S; OC;
TaK 4To

AAOS = ACOS; (o cTropoHe U OCTPOMY YTIIy), OTKyJa CIEIYyeT, 9TO
AS = S,C. Uro u TpebOBaIOCh 10KA3aTh.
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36. Haiiqure paccrosiHue OT cepeduHbl oTpe3ka AB 1o
IUIOCKOCTH, HE ITepeceKarolmeld 3TOT OTPEe30K, eCIH
paccrosHHe OT ToueKk A W B 1o mmockoctH paBHBI:
1)32cmus53cm;2)7,4cmu 6,1 cm; 3) au b.

ITycte AB — uckomsiii otpe3ok. E — cepenuna otpeska AB. AA,
EE,, BB, — nepnenauxymspsl, omyuieHHsie u3 Touek A, E, B Ha moc-
kocTh 0. [To Teopeme 17.4 3Tm mepneHIMKYISAPHI MapaIeIbHBl MEXIY
co6oii. Toraa pemm cHavana odumii cinydait AA;=a u BB;=b.

1
3)AE =EB :5 AB; AAME ~ AADB, tak kak EM|BD. Tak uro

AE EM M= AE 1

AB BD’
1

Ho BD = BB, - DB, = b — a, nostomy EM :E(b —a).

1 1 1

I[aneeEE1=EM+ME1=a+E(b—a)=a+5b_Ea:

1

=la+ b:l(a+b).
2 2 2

Teneps moacTaBUB BMECTO a M b 4HCIIa, MOIYIHM:
1

1
DEE=—(3.2+53) = — 8,5 =425 (om).

1 1
2)EEy=— (T4 +6,1) = 2+13,5=6,75 (cm)

37. Pemute mpeapAynIyo 3ajady, CUMTas. 4TO OTPE30K
AB nepecekaeT MI0CKOCTb.

50



http://alexbooks.ucoz.com

[ £ &
~ ] Vs :
e

A G, D

Perum oOrmmmii ciryyaii:
O — cepenuna AB. AADB — npsMOyTONBHBIH.
OO, — cpenuss nunus. Torma

BD=a+bMOOl=%BD=

a+b

Eana<b,T0OE=OOI—OIE=%a+%b—a=%(b—a).

Ecmm a > b, To OE :% (a — D). Tax uro B 1r000M CiTy4ae

OE=L|a—pl.
2

HO,HCTaBI/IB qucia, rmojayunm:

1) OE :% 32— 53] = 12,1 =1,05 (cm).

1

2)OB=_[74-6.1|=

38.

1,3 = 0,65 (cm).

|~ N~

Otpe3oKk UIMHBI 1 M MepecekaeT IUIOCKOCTb, KOHIIBI
€ro yzaaneHsl oT wiockocty Ha 0,5 M u Ha 0,3 M. Haii-
JIUTE JUTHHY TPOCKIIMK OTPe3Ka Ha TUIOCKOCTb.

1) 8
0.5M
i @
! YB|
o.m[/ !
______________ [
v M
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ITycth oTpe3ok AB mepecekaer miockocTs o B Touke O. CrpoekTu-
pyeMm ero Ha mIockocTs O. IIpoBeaem nepreHmuKyIapsl AA; u BB,

AA] = 0,3 M, BB] = 0,5 M.

IIpoBeaem uepes T. A npsimylo, napaiensHyo A B;. OHa nepeceder
nponoykenue orpeska BB, B rouke M. AM L BM. B A ABM no teope-
me [udaropa: AM? = AB* — MB?, no

MB =MB; +BB; =0,5+0,3=0,8 (M), a AB =1 (M), Tak 4T0

AM? =1-0,64 = 0,36 (M?); AM = 0,6 (m). Tanee

Tak kKak AA|B|M — npsimoyronpauK, TO A|B; = AM = 0,6 M.

39. Yepes ocHOBaHME Tpaneludyd MpPOBEJEHA IIOCKOCTb,
OTCTAIOIIAsl OT JIPYroro OCHOBAHWS Ha PACCTOSHUE d.
Haiinure paccTrosHHE OT TOYKH MEpECeUeHUs AMAro-
HaJlel TpameuMu 10 3TOH IUIOCKOCTH. €CIM OCHOBa-
HUS Tpareiul OTHOCITCS KaK 1 : 1.

ITycte ABCD u o — maHHBIE Tpameuusi M IUIOCKOCTh. O — Touka
nepecedeHus quaroxaneit Tpanenun. BB, u OO, — nepneHaukynsapsl K

miockoctd  o. Torma BB, = a. Tak xax AOAD ~AOCB, T0
OD AD m
OB BC =n’

Janee paccmotpum ABB|D BB; u OO, nexar B mockoct BB;D.
DO,0~BB,D rtak xak £B;DB — obumii 1 £Z00,D=~2BB,;D=90°.

Torma === .
BB, BD OD+OB m+n
‘BB
Tax gto OO, = meP __am

m+n m+n’

40. Yepes cTopoHy mapajuieiorpaMma IIpOBEACHA IUIOC-
KOCTh Ha PAacCTOSIHUHM g OT MPOTHBOJIEKAILEH CTOPO-
Hbl. HaiimuTe paccTosHHE OT TOYKH NEpPECCUCHHS
JIMaroHajei mapaienorpaMma 10 3TOH IIIOCKOCTH.
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ITycte ABCD u o naHHBIE apajuienorpaMm U miockocts. [Iposenem
nepnenaukysip CC, Ha mnockocts o. Torma CC; = a. M — Touka nepe-
cedyeHMs auaroHainei napamienorpamma. [Iposenem MM, — nepnenau-
KyJsIp K miockoct o Torma MM, ||CC,.

AAMM nonoben AAC,C. TToatomy AM _ %

AC  CC,
Jlaronanu mapajuienorpaMma B TOUYKE IEPECEUCHUs AENATCS MOMO-
1 1

JIaM TakK 4To ﬂzl ITostomy MM =—-CC,| =—a.
AC 2 2 2

41. U3 BepmmMHBI KBaJpaTa BOCCTAHOBJICH IEPIICHIUKY-
JSp K €ro IIOCKOCTH. PaccTOSHHUS OT KOHIA 3TOTO
MEPHEHANKYJIISIPA 10 APYTUX BEPIIMH KBapaTa PaBHbI
a n b (a < b). Halinure nanauHy nepreHAMKYIspa M
CTOPOHY KBaJpara.
IIycte SA — mannbni nepnenukysip. Torma SB = SD = a (Tak kak
paBHBIE HAaKJIOHHbIE MMEIOT paBHble npoekimu). AB L BC (cTopoHs!
kBanpara). SB L BC (o Teopeme o Tpex MepreHAnKyIsIpax).

.

C

3naunt, ASBC — npsiMmoyronbsHbIi, mosTomMy 1o reopeme Iudaropa:
BC?=SC*- SB*=p>— az, TaK 4TO

AB=AD=CD=BC=vb*-a*.
SA 1 AB (1o ycioButo), TaK 4To
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SA’=SB*- ABZ; a— (bz— az) = 24° —bz, TakK 4TO

SA =242 -b? .

42. V3 BepmuHBI IPSIMOYTOJEHHUKA BOCCTAHOBJICH IIEp-
HNEHAUKYISP K €ro IUIOCKOCTH. PaccTosiHUe OT KOHIa
9TOT0 MEPIEHAMKYJISApa O APYTMX BEPLIUH MPSIMO-
YroJIbHUKa paBHbI a, b, ¢ (a < ¢, b < ¢). Haiigure
JUTMHY TIePIECHAUKYISApa U CTOPOHBI NPSIMOYTOJbHH-

Ka.
N
¢
C
A D

ITycte SA — nannsni nepnengukynsp. Torga SD, SC u SB — Ha-
kioHHble, SD=5b, SC=¢, SB =a.

ASDC = 90° (Teopema o 3-x mepneHaukyisapax). Tak uro ASDC —
npsiMOyronibHbIi. [ToaTomy

DC?=SC?-SD?*= ¢? —bz, Tak 4To

DC=vc?-b? ;DC=AB — CTOPOHBI IPSAMOYTOJIBHUKA.
ITo teopeme Iudaropa 8 ASAB:
SA’=SB’— AB*=d’— (¢’ - b*) = @’ + b* — ¢*, Tak ut0

SA=a®+b>-c*.

Jamee ASBC — mpsMOYTONBHEIN MO TeOpeMe O TPeX IMepIeHANKY-
JsIpax, IMOITOMY
BC?=SC?- SB? = ¢*— &’. Taxk uto

AD=BC=vc*-da*.

43. W3 maHHOW TOYKH K IUIOCKOCTH TPOBEIEHBI JBE Ha-
KJIOHHBIC UIMHOW 2 M. HalAWTE PAaCCTOSHUE OT TOYKH
JIO0 TUTOCKOCTH, €CITH HAaKJIOHHBIC 00pa3yroT yroa 60°,
a MIX TIPOCKIINU TePICHINKYIISPHBL.
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IIposenem SO — nepneHAUKYISAp K IUNIOCKOCTU. Torga HakJIOHHBIE
SA =SB =2m. ZASB = 60°.

PaBHbIe HaKJIOHHBIE HMEIOT paBHBIE NpoeKuuy, 3HauuT, AO = OB.

Tak kak yrox ZASB = 60°, o AASB — paBHOCTOpOHHHH, a, 3Ha-
yut, AB=AS =SB =2Mm.

Hanee AO L OB (mo ycnosuio), AAOB — paBHOOeApEeHHBIH U Ips-
MOYTOJIbHBIMN.

Tak uro ZOAB = ZOBA =45°. A, 3Ha4ur,

2

BO = AO = AB-cosd5° = 2- 72 ~J2 ().

Haiee mo treopeme ITudaropa 8 AAOS:

SO =vVAS? —A0? =4-2 =2 (m).

44. U3 ToukH, OTCTOSIIEH OT IUIOCKOCTH Ha PAaCCTOSIHUE
1 M, IpoBeZIeHHI JIBE paBHBIE HaKJIOHHbIE. Haiinure pac-
CTOSIHME MEXy OCHOBAHHSAMH HAKJIOHHBIX, €CIH H3-
BECTHO, YTO HAKJIOHHBIC MEPHEHINKYISIPHBI U 00pasy-
0T C MNMEPHEHAUKYJIPOM K IJIOCKOCTH YIJIbI, PaBHBLIC
60°.

A
[Tycte SA = SB nannHble HaKIOHHBIE, SO — MEPIIEHANKYISIP K IUIOC-
kocty, SO = Im. AAOS = ABOS — npsimoyronbHble, (10 TUIIOTEHY3€ U
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octpomy yriay) ZASO = 60° u £ZBSO = 60°, a, 3naunt, LSAO =
=/SB0=30°. [ToaToMYy:

SO =% SA =% SB. Tak 4To SB = SA = 2u.

ITo ycmosuro SA L SB, Torna, mo reopeme [udaropa, morydaem:

AB=vSA? +SB? ={4+4=8=22 ().

45. Yepes LEHTp BNUCAHHOI B TPEYTOJIBHUK OKPYKHOCTU
MPOBEJCHA IpsMasi, HEPIEHANKYISIPHAS IUIOCKOCTH
TpeyrojpHuKa. JlOKakuTe, 4yTO Kakgash TOYKA ITOU
MpsIMOIl paBHOY1aJIeHa OT CTOPOH TPEYTOJIbHUKA.

3amaua perieHa B yueOnuke m. 153 ctp. 30.

46. K muiockocTH TpeyrojibHMKa U3 LEHTpPA BIIMCAHHOW B
HEro OKpYXHOCTH paguyca 0,7 M BOCCTaHOBIICH Iep-
neHauKkynsap anuHoit 2,4 M. Haiinure paccrosHue ot
KOHIIa 3TOTO MEPIEHAUKYJIApa IO CTOPOH TPEyroib-
HHKA.

ITycte O —1eHTp BnucaHHOHN OKpYKHOCTH, a OS — JaHHBIN HepreH-
mukyisip. Torma » = AO = OB = OC = 0,7 M., rae Touku A,B,C — Touku
KacaHUsI CTOPOH TPEYTOJIbHUKA C OKPY>KHOCTBIO.

ITo Teopeme o Tpex nepnenaukyaspax SA | MN.

Torna o Teopeme ITudaropa B AAOS:

SA =vSO2 +A0? =4/2,42 +0,72 =,/625 =2,5 ().

47. PaccrossHue OT JaHHON TOYKH OO IUIOCKOCTH Tpe-
yroyieHuKa paBHO 1,1 M, a 10 Kaxxngod M3 ero cTo-
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poH — 6,1 M. Haiinute paauyc OKpY>XHOCTH, BIIH-
CaHHOM B 3TOT TPEYTOJIbHUK.

IIycte S — panmnas Touka, m SO — mepnenaukymsip.Torma SO =
1,1 M, paccTosiHUEe OT JJAaHHOM TOYKH JIO IUIOCKOCTU TPEYrojibHUKa. SB,
SC, SA — HaxkJIOHHbIE;, NEPHEHIUKYISPEl K CTOPOHAM TpPEYroJbHHKA.
Torma AO = BO = CO kak mpoeKINy paBHBIX HAaKJIOHHBIX. [1o Teopeme
o tpex mepneHaukymsipax AO, BO, CO mepneHOuKyIsIpHB CTOPOHAM
TpeyroibpHuKa. 3HauuT O — LEHTP BIUCAHHON OKPYKHOCTH B TPEYTOJib-
Huk 1 r =A0=0B=0C.

ITo teopeme [Mudaropa B Tpeyronpanke SOB:

OB =502 -S02 =4/6,1> ~1,1> =+/36 = 6 ().

48. U3 BepmmHBI PaBHOCTOPOHHETO TpeyronbHnka ABC
BOCCTaHOBJIEH MepneHAuKyysip AD K miockoctu Tpe-
yroibHuka. Haitnure paccrosiuue ot Touku D 1o cto-
porsl BC, ecm AD = 13 cm, BC =6 cm.

D

IIposenem DK L BC, Torma mo Teopeme O TpexX MEPHEHINKYIIpax
AK 1 BC. DK — uckomoe paccrosuue. Tak kak AK — BsicoTa, T0 AK —
mennana ( AABC — paBHOcTOopoHHUIT), mo3Tomy BK = 3 cMm. o Teope-
Mme I[Tudaropa 8 AABK :

57



http://alexbooks.ucoz.com

AK =vVAB?—BK? =62 —32 =427 (m).
Amnanornuno B ADAK 1o teopeme [Tudaropa:

DK =VAD? + AK? =132 +27 =4/196 = 14 (m).

49. UYepes konen A otpeska AB mmuHBl b mpoBeneHa
IUIOCKOCTbh, MEPIEHINKYIApHAs OTPE3Ky, U B 3TOH
IIJIOCKOCTHU IpoBefeHa npsmas. Halgure paccros-
HHUE OT TOYKM B 10 mpsMoH, eciu pacCcTOSHUE OT
TOYKU A 710 IPSMOM PaBHO a.

BA — nepnenaukynsip K miockoctd 0O, Ttoraa BA 1 AA,, rue
AA; — paccTtosHHE OT TOYKHM A J0 HpPSAMOM ¢ B IUIOCKOCTH O U
AA; L c.Tlo Teopeme o Tpex neprenaukysipax BA; L a.

3Hauut, BA| 1 ecTh paccTosiHUE OT TOYKU B 110 mpsimoii a.

2

ITo Teopeme Iudaropa B AABA; :
BA,>=BAZ+ AA2 =4’ + &%, tak uro

BA, = Va® +b* .

50. PaccrosHMs OT TOYKM A 10 BCEX CTOpPOH KBajapaTa
paBHbI a. Halinute pacctosHue OT TOYkd A 10 IJIoc-
KOCTH KBaJpaTa, €ClIM IMaroHallb KBaJpaTa paBHa d.
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ITycte A — manHast Touka. AO — HCKOMOE paccTosiHue, To ecTb AO
— nepnennukyisip. Haknmonnsie AK = AE; OE, OK — npoekinu paBHBIX
HaKJIOHHBIX, a 3HauuT, OE = OK.

Janee mo Teopeme o Tpex nepnenaukyisapax OFE n OK — mepnenanky-
JSIPHBI K CTOpOHAaM KBajpaTa. 3HauuT, O — IEHTP BIHCAHHON OKpPY>KHO-
ctu. To ectb O — TouKa MepeceyeHus TuaroHanei.

d . .
Torma, ON :E (0 CBOWCTBY MWaroHajieil KBajapara), U M0 TeopeMe

[Mudaropa B Tpeyronpauke OKN:

N
d

E 450 K
0

Q

M

W2

Haiee B Tpeyronbauke AOK mo Teopeme ITucgaropa:

2 d”
8

OK = ON-sin/NOK = ON-sin45° :% g 4

AO =+vAK?-0K? =.|a

51. Touka M, nexaiasi BHe MIOCKOCTU JAHHOTO MPSIMOTO
yria, yaajeHa OT BEpLIMHBI YIjla Ha pacCTOsSHUE a, a
OT €ro cTopoH Ha paccrosHue b. Haifmure paccros-
HHE OT TOYKH M 10 IUNIOCKOCTH yTJIa.
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Ilycte o0 — mockocTs naHHOro mnpsmoro yria BAD. Tornma
MB = MD = b (nepneHIuKyspsl K cTopoHaM yria), MA = a, u MC —
NEePHEHANKYJIISIP K MIIOCKOCTH OL.

JHamee mo teopeme o Tpex neprenaukysipax BC L AB, CD L AD,
MpUYeM KakK TMPOeKIMH paBHBIX HakIOHHBIX BC = CD. 3Hauwur,
ABCD — xBajpaT co CTOPOHAMHU:

CD=BC = AB = AD =va” -b* (Ilo teopeme [Tudaropa 8 AAMD ).
B tpeyronsuauke DCM umeem:

MC=yDM?2 - DC? =b? -(a? -b*) =26 -a? .

52. [lan paBHOOE/IPEHHBIN TPEYTOJbHUK C OCHOBaHHEM 6 M
n O0KOBO#i cTOpoHOM 5 M. M3 1eHTpa BIMCaHHOTO KpY-
ra BOCCTaBJIEH IMEPIEHIUKYISP K IUIOCKOCTH Tpe-
yroipHUKA [UIMHOHN 2 M. Haiinure paccTosiHuE OT KOH-
11a 3TOT0 NEPIEHNKYJIAPA 10 CTOPOH TPEYTOIbHUKA.

ITycte SO — manHbli nepnenaukynap, K, M, N — Touku kacaHus
CTOPOH TPEYroJbHHUKA C OKPYXKHOCTbIO. Toraa mo teopeme o Tpex mep-
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nenaukynspax SK1BC, SN1AB, SM1OM. Tak uto SK = SM = SN —

HMCKOMOE PacCTOSIHUE.
AB+BC+ AC

Hanee Sypc=pr, p= 7

Z3FOFS gy Tax uro S = 8 (m2),

JHamee S =%BM -AC, HO

BM =yBC? = MC? =y/25-9 =4 (m).

1
Tax uto S = 3 64 =12 (M%). To ecTb

8r=12umr=0K=1,5(m).
Hanee n3 ASOK :

SK =vS0% +OK? =/4+2,25 =,/6,25 = 2,5 (m).

53. U3 Bepumssl npsaMoro yria C tpeyronsHuka ABC
BoccTaBieH neprneHaukyiasip CD k mmockocTH Tpe-
yroiabHuka. Haiinure paccrossuue oT Touku D 1o ru-
MOTEeHY3bl TpeyrojbHuKa, eciit AB=a, BC=b, CD=c.

A

[Tycte CD — mepneHAMKYIAp K IDIOCKOCTH TpeyrombHuka, a CK L
AB (BbICOTa TPEYTOJIBHUKA).
Torpa no Teopeme o Tpex neprnenaukyiapax DK L AB. To ecte DK

— uckoMoe paccrosaue. [anee AC = \/AB2 -BC? = \/oz2 b2 ;

sABC:% AB-CK :% AC-BC.
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AC-CB _Va’-b>b

Tax uto CK =
AB a
Jlanee B ACDK :
2 .2 :
DK =CD? +CK? = |2 4| Y =b7 b | _
a
2;2 .4 4
= 62+%: Cz+b2_b_2.
a a

54. Manbl mpsiMasi a u 1ockocTh . IlpoBenute uepes
OpSAMYIO @ TJIOCKOCTb, MEPHEHIUKYISIPHYIO TIOCKO-
CTH OL.

3anaya pemieHa B yueOHuke 1. 154 ctp. 31.

55. Hanbl mpsiMasi @ ¥ IIOCKOCTh O.. JIOKa)XHTe, 4TO BCE
MpsIMbIe, IePIEHANKYIISIPHBIE TUIOCKOCTH O U Iepece-
Karolliie IpsAMYIO a, JIeXKaT B OJHOW IIIOCKOCTH, Tep-
MEHINKYISAPHOH IIIOCKOCTH OL.

<

Ny

Bo3smeM mo0yro Touky A Ha MpsSMOH g, U TIPOBEEM depe3 Hee Ipsi-
myto b L o ITmockocTs B, o6pasoBaHHas MPAMBIME a U b, TiepecekaeT o
o npsmoii ¢ u b L ¢. Tnockoctu o u B nepnenaukyspasl. Tak kak b L o
u 3 comepxkut b. JIrobas mpsiMast NepIeHAUKYIISIPHAs o — TOJDKHA OBITH Ta-
pamutensHa b. A Tak Kak OHa IepecekaeT a, To JIeKuT B B. Uto u TpeboBa-
JIOCh JIOKA3aTh.

56. U3 BepmuH A u B paBHOCTOPOHHEro TpeyroJibHUKa
ABC BoccranoBieHsl nepneHuKkyasipsl AA; u BB
IUIOCKOCTH TpeyrojbHUKa. Halaure paccTosiHue OT
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BepmuHel C 10 cepenuHbl oTpe3ka A;B;, eciu
AB =2wM, CA;=3m; CB;=7M u orpe3ok A B, He
MEePECeKaeT I0OCKOCTh TPEYTOIbHUKA.

ITposenem CK L AB u KK nmapamrensno AA; u BB,. Torma mcko-
Moe paccrosaue — CK;.

AA, || KK || BB u nexar B onHOH 1tockoctd. 3Hauut BBiAA —
tparerus, a KK, — cpennsist muaus tpanenuny, Tak kak CK — mennana
BeIcOTa. Torma

KK, = AA, ;rBB1 '

BAAAC: AA;= {A,C?—AC? =9-4 =45 (m).
BABBC: BB;= yB,C2-BC? =49-4=445=35 (m).
AA, + BB, :\/§+23\/§:2\/§(M).

2

BAKKC: CK;= yKK>+KC? , u
[ [ =3 (m).

KC =BC-c0s30°=BC-—=

Tak uto CK, =4/(24/5)2 +(J§) :\/2o+3:\/5 (m).

Tak uro KK; =

57. W3 BepmmH A u B oCTpBIX YTIIOB MPSIMOYTOJIBHOTO TpE-
yronpauka ABC BoccTaBieHBI HEPIeHAUKYISIPEl AA | 1
BB, x mnockoctu TpeyronasHuka. Haiinure paccrosHue
or BepumHbl C 10 cepeaunbl oTtpe3ka AB;, eciu
A,C=4w™m, AJA=3 M, B,C = 6 M, B|B = 2™ 1 otpe3ox
A;B,; He nepecekaeT IIIOCKOCTH TPEYTONbHUKA.
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IIycts CK; — nckomoe paccrosrue. Torma CK; = KK12 +CK? (mo

teopeme [lmdaropa), Tak xak Tpeyrompark K KC mpsmoyromeaseii (KK
1AB).

A

Janee AA,||KK;||BB;, u nexar B OJHOH IUIOCKOCTH, 3HAUWT,
AA BB — tpanenus. Ho torna KK; — cpennsia nunus, tak kak K; —
cepenuHa A B;.

AA,+BB, 5

2 2 :5 (M)a

Haiee mo Teopeme [Tudaropa 8 AB,BC:

BC =/B,C2-BB2 =v6” —2? =432 (m);
B AAAC:

AC=1A,C?-AA2 =/47 =32 =7 (m);
TOrjga B AABC :

AB=+/BC? + AC? ==1/(32)% + (V7)? =32+ 7 =439 (m);

CK =%AB (pammnyc BIMCaHHOI OKPYKHOCTH), TO €CTh

Tax uto KK, =

CK:%@ ()

2
2,5 +(@J = J16 =4 ().

nanee, CK, = 5

58. [dokaxwure, 4TO €ciu mpsiMasi, Jiexaluas B OJHON H3
JIBYX TIEPIICHAUKYISAPHBIX IUIOCKOCTEH, TEePIeHINKY-
JSpHA JIMHWW WX TEPECeYeHHS, TO OHA IEPICHINKY-
JIApHA U JPYrou MIOCKOCTHU.

ITycts o L B, IIEPECEKAIOTCS o IpsIMOit c,
aco,alc.
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a Torzaa npoBezseM B INIOCKOCTH [ uepe3 TOUKY
FAREEE o remme C nepeceueHus OpsAMBIX @ U ¢ OpAMyo b 1ep-
i NeHAUKYApHO ¢. Torma miockocTs Y o0paso-
BaHHAs MIPSIMBIMHU @ U b, TIEPIIEHIUKYIISIPHA TIPsi-
Moii ¢. Tak kak o L B (mo ycnosumo), o a L b; a
1 ¢. Tak uro a L B. Yro u tpeGoBanock aoKa-

3aThb.

59. U3 Touek A m B, mexxammx B OBYX HEpHEHIUKYIISP-
HBIX IJIOCKOCTSIX, OMYyIIEeHbl nepneHaukysipel AC u
BD nHa npsmyto nepecedeHust miaockocred. Haiinure
JUIMHY oTpe3ka AB, ecnu:
1)AC=6m,BD=7mM,CD =6 wm;
2)AC=3m,BD=4mM,CD=12 wm;
3)AD=4wm,BC=7M,CD =1 wm;
4)AD=BC=5M,CD=1wm;
5) AC=a,CD=c¢, BD =b;
6) AD=aq,BC=b,CD=c.

\/
Npg

]

Pemum cHauana myHKT 5:

5) Iycth miockoctr o U B mepreHaukymsipabl, CD — npsmas mepe-
ceuenus miockocte, Torqa ACLCB u BDLAD. Torma

B AACB:

AB?= AC?+ BC? no u3 ACDB cremyer, uro:

BC*=CD*+BD’ = ¢? +b%.

Tak uto AB*= AC*+ CD*+ BD*= a? + b7 +¢°.

To ectb AB =V a? +b>+c? .

INoxcTaBinss yncna, IOXy4YUM PEIICHUS MyHKTOB 1 1 2:
1) AB*=6"+ 72+ 6°=36 + 49 + 36 = 121 (M%);

AB =11 (m).
2) AB*=32+ 122+ 4°=9+ 144 + 16 = 169 (m?);
AB =13 (m).

Pewum nyHkKT 6:
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6) AB*= AC>+ BC?, 1o
AC?*= AD*- CD? (u3 AACD ), Tak 4o
AB= YAD? —CD? +BC? = a2 +5% - 2.
4) AD =BC =5 m, CD = | M; moacTaBIsist Yiciia IMOTydnM:
AB= YyAD? —CD? +BC? = 52 —12 452 =7 (w).
3)AB = 16+49—1 = /64 =8 (m).
60. Touka HaxOoIUTCS HA PACCTOSIHUM @ U b OT IBYX mep-

NEeHAUKYJSPHBIX IUIOocKocTe. Haiinute paccrosiHue
OT 3TOI TOUKH JI0 NPAMOM NEPECEUEHUS IIIIOCKOCTEN.

[Tycts nepneHauKyIspHbIE INIOCKOCTH 0. U B IEPECEKAIOTCSI 110 MPSIMON
c. Tlposenem nepnenaukyisipel AB, AD, AC. Torna 4eTbpexyrojbHUK

ABCD — npsivoyromsauk. AC =va? +b> . AC — HCKOMOE PacCTOsHHE.
Ocrainoch nokazarb, uto Touku A, B, C, D nexar B 01HO# IJIOCKOCTH.

BC — mpoexkmust AC Ha TIOCKOCTH O, TTO3TOMY II0 TEOpeMe O Tpex
neprenaukyssipax BC L ¢, BC L B (3agaua 58). Tak kak AD L 3, To mo
teopeme 18.4 mpsameie AD|BC, a, 3naunt, AD u BC nexar B ogHO#
IUIOCKOCTH. YTO U TpeOOBaIOCh 1OKA3aTh.

Taxk uto AC:\/a2 +b2 .

61. IliockocTu O 1 B mepreHAMKYISIPHBL. B 110cKoCcTH Of
B3sTa TOUKa A, pacCTOSIHHE OT KOTOPOU 10 MPSAMOH ¢
(mHUS TepecedeHHs IUTOcKocTed) paBHO 0,5 M. B
IUIOCKOCTU [} mpoBeleHa mnpsiMas b, HapajuieibHas
npssMoil ¢ U orcrosamas or Hee Ha 1,2 M. Haiinute
paccTosiHAE OT TOYKH A 10 TPSMOH b.
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IMycts o u P mepneHaukyssipHble 1wiockocTH. b || c; BC =12 M,
AB =0,5wm, rne AB_Lcu BC_Lb. Torma no Teopeme 0 Tpex IMepHeHIH-
kynspax AC L b. Tak uro AC — HCKOMOE pPacCTOSHUE U

AC= V4B + BC? =122 +0,52 = /169 =13 ().

62. TlepneHanKyJIAPHBIE TIOCKOCTH O U 3 TepeceKaroTes
no mpsMou c. B mimockocTtu O mpoBeneHa mpsiMas
a || ¢, B wiockoctu 3 — mpsimast b || c. Haiimure pac-
CTOSIHUE MEXAY UPSAMBIMA a W b, €Ci pacCTOsSHHE
MEXIy IpSAMBIMU @ U ¢ paBHO 1,5 M, a Mexay mps-
MbIMH b 1 ¢ — 0,8 M.

a A .

B B
Bo3bpMeM B mutockocTH o ToukKy A Ha npsimoit a. Ilo Teopeme o Tpex
napauIeNIbHBIX MPSIMBIX MOJIy4YaeM, 4To a || 6 (Tak Xak a || ¢, 6 || ¢. IIpo-
BegeM AC L c u CB L b. Torma mo teopeme O Tpex NEpHEHIUKYIAPAX
AB 1 b. Tak uro AB — nckomoe paccrosiaue 1 AB L CB, tak kak o L 3
(mo ycioBuio); W3 MpAMOYToibHOTO TpeyronpHuka ABC mo teopeme
ITudaropa umeem:

AB=yCB? +AC? =[1,52 + 0,87 = /2,89 = 1,7 (w).
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§18. /lexapmoevt Koopounamol u 6eKmopol
6 npocmpancmee

1. ['nme naexar Te TOUYKM MPOCTPAHCTBA, JIs1 KOTOPBIX KO-
OpAMHATSHI X U ) PaBHBI HYIIO?

Taxue Touku umeroT koopauHatsl: A(0;0;z), T.e. ToUKa A JEXKUT HA
OCH Z.

2.  Hanmsr touku A(1;2;3), B(0;1;2), C(0;0;3), D(1;2;0).
Kaxkue u3 3TUX TOYEK JIexKaT:
1) B IJIOCKOCTH X);
2) Ha OcH z;
3) B rwiockocTH yz?

3amada pemieHa B yueOHuke 1. 157 ctp. 40.

3. [Hana Ttouka A(1;2;3). Haiimute ocHOBaHUE mepIieH-
JTUKYJSIPOB, OIMYIIEHHBIX M3 3TOW TOYKH HAa KOOPIH-
HATHBIE OCH U KOOPIMHATHBIC TUIOCKOCTH.

Azl
3 Az A () 2
Yz 1 y
Axz f ;x \Axv
2 N x X

Ay 4

1 xy sz v A
x Z

[TocTpouM KoOpAMHATHBINA Mapaiienenunes Touku A. OTMETHM Ha
oc x — A(1;0;0); y — Ay(0;2;0); z— A, (0;0;3).

3areM n3 TOYKH Ay MPOBEIEM ABE NPSAMbIE, MapaUICIbHYIO0 OCH y U
OCH Z, U3 TOYKH Ay — NpsAMbIE NapajIeNbHbIE OCH X U OCHU z; U3 A, —
HapasJiesIbHbIe OCH X U OCH ).

Ipu nepeceyeHny NPAMBIX IOITYy4arOTCs TOUKH Ay, Ay, Ay, Torga
AAy =2 AVA, =35 AJA =1;

AA, =3 A,A, =15 AA, =2,
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[NepnenaukyaspaMu Ha KOOPAMHATHBIE OCH OyAyT OTpe3ku AA,, AAy;
AA, Ha KOOpAMHATHEIE IIOCKOCTH Ay, Ay,, A, Ilomrydaem 4T0 OCHOBA-
HMS NEPNEHTUKYIAPOB: Ay (1;2;0), Ay,(0;2;3), Ay(1;0;3).

4. Haiinure paccrosiaus ot ToukH (1;2;-3) no:
1) KOOpAMHATHBIX TUIOCKOCTEH;
2) ocelt KOOpIMHAT;
3) Hayasia KOOpIUHAT.

CtpouM KOOPAMHATHBIN MapasuieNenune]l Kak B 3aj1ade 3 ¥ HaXOJUM
PaCCTOSIHUS:

1) AAy =2 = 3; AA= V| = 2; Ay, = |x| = 1, rae (X; y; z) — Koopau-
HaTBI JaHHOHM TOYKH, TO ecThb (X; y; z) = (1; 2; -3).

2) Janee o Teopeme Hucbaropa MeeM:

AA =V +22 =V4+9 =
AA =’ =\/1+9=\/E,
AA, —\/y +x° =J4+1=45.

3) AO’= AA+ AZO2 — 110 Teopeme [Tudaropa. Tak uto

AO*=5+9=14;

A0 =414

Taxk 4T0 paccTosHUE [0 IUIOCKOCTEH: Xy paBHO 3, Yz PaBHO 2, yz paB-
HO 1; paccTosiHME 110 OCe€il KOOpJMHAT PaBHO COOTBETCTBEHHO J13 ,

\/E , \/g ; paCCTOAHUE 10 Havdajla KOOpAUHAT PaBHO \/ﬁ .

5. B mockoctH xy Haiiaute Touky D(x;y;0), paBHOyIa-
JeHHYI0 OT Tpex JaHHbIX Toudek: A(0;1;-1),
B(-1;0;1), C(0;—1;0).

3anaua penieHa B yueOHuke 1. 158 ctp. 41.

6. Haiigure Touku, paBHOOTCTOsKE OT Touek (0;0;1),
(0;1;0), (1;0;0) u oTcTOSAIIME OT IUIOCKOCTH )z HA pac-
crosiHue 2.

ITycte nckomas touxa K(x;y;z). Torma paccrosaue ot Touku K 1o
TUTOCKOCTH yz PaBHO |x| (3amaua 4). To ecTh |x| = 2, 3HAUAT x=—2 WIU
x=2. B xaxaoM ciiyyae IpHpaBHABAEM KBAJPAThl PACCTOSHHUN OT TOYKH
K mo touexk A, B, C, umetomux koopaunatel A(0;0;1), B(0;1;0), C(1;0;0)

PpaBHbI, TO €CTh
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AK? = BK? = CK?;

B G e N £ 0 | RS O LS

Tak uto y2 +(z—1)2 :(y—1)2 +zz,0TKyz[ay =zHu

x? +(z—1)2 =(x—1)2 +z2, oTkyza x =z . Takuyto x=y=z=212.
Nmeem touku: Ki(2; 2; 2) u Ky(-2; -2; -2).

7. Ha ocu x maiizure Touky C(x;0;0), paBHOyHZaJICHHYIO
ot aByx touek A(1;2;3), B(-2;1;3).

AC?=(1 —x)*+2*+3*=BC*= (-2 —x)*+ 17+ 3%, 10 ecTh
1=2x+x2+4+9=4+4x+4+1+9+x%

—6x=0;

x =0. Tak uro C (0; 0; 0).

8. CocraBbpTe ypaBHEHHE T€OMETPUUECKOIO MECTA TOUEK
IIPOCTPAHCTBA, paBHOYAAIEHHBIX OT ToukH A(1;2;3) u
Havasa KOOpJIUHAT.

A(1;2;3)

ITycte M(x, y, z) — TOUKa ¢ JaHHBIM CBOMCTBOM. Torma
OoM? :AMZ, TO €CTh

XAyt =@— 1)+ (=27 + (-3
Py + =2+ 1+ -4y +4+2—-62+09;
2x+4y+6z—-14=0;

x+2y+3z—-7=0—5T0 ypaBHEHUE IIIOCKOCTH.

9. Joxkaxure, uto deThipexyroabHuk ABCD c Bepmu-
Hamu B Toukax A(1;3;2), B(0;2;4), c(1;1;4), D(2;2;2)
SIBIIICTCS TTAPAJUICIIOTPAMMOM.

3anava pemiena B yueOHuke 1. 159 ctp. 42.
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10. [dokaxwure, uto uersipexyronsHuk ABCD sBnsercs
MapauIenorpaMMoM, eCITu:
1) A(0;2:-3), B(=1;1;1), C(2;-2:=1), DG3;-1:-5);
2) A(2;1; 3), B(1;0;7), C(=2;1;5), D(-1;2;1).

Ecnu nuaronany 4eTelpexyrojbHUKA TIEPECeKaroTCsl B OHOM TOYKE U
MepeCceyYeHus IeISITCS B HEll MomojiaM, TO YeThIPEeXyroNbHUK — Hapaie-
JIOTPaMM.

1) Opx= 0+2 _ l,y= 2-2 =0,z= sl

2 2 2
=—2 — cepenuHa AC;

01(1;0;-2).

143 1-1 1-5
Oyx=—2 =1 y=-__ =0,z
: 2 YT

0,: (1;0;-2). Tak uto O; = O u
ABCD — napannenorpaMmu.
2-2 1+1 3+5
2)O0ix=—=1,y=—=1,z=
) Oy 2 y==
01(0;1;4).

1-1 +2 7+1
Oyx=—=0,y=—=1,z= —
? 2 YT 2
0,: (0;1;4); O1= O,, Tak uto ABCD — mapaienorpamMm.

11. [okaxwure, uto uersipexyronsHuk ABCD sBnsercs
pombom, eciu:
1) A(6;7:8), B(8;2;6), C(4;3;2), D(2;8;4);
2) A(0;2;0), B(1;0;0), C(2;0;2), D(1;2;2).

1) Cnauana pmokaxeM, 4To 4eThlpexyroibHUK ABCD mnapannerno-
rpamM:

+4 + +2
01x=6—=5, =—3:5,z=87=5;—cepeauHaAC;
01(5:5;5)

+2 2+ +4
02:x=8T =5,y= Tg =5,z= 6T = 5; — cepenuna BD;

0,: (5;5:5). Oy = Oy, Tak 9ToO

yeTbIpexyroisHuK ABCD — napasmienorpamm.
Tenepb 1oKaXkeM PaBEHCTBO JABYX COCEHUX CTOPOH:
AB*=(8—6)*+ (2= 7)*+ (6 — 8)*=22+52+22=133;
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AD*= (2 - 6)*+ (8 — 7)* + (4-8)* = 4*+1>+4° = 33, tak uTo AB = AD
n ABCD — nmapasmenorpaMm ¢ paBHBIMH CTOPOHAMH, T.€. pOMO.
2)Op:x= 0+2 _ l,y= 240 _ l,z= 0+2 _ 1 — cepenuna AC,;
2 2 2
Oy(1;1;1).
1+1 +2 0+2
Oy x= 5 =1,y 5 1,z 5 1 — cepennna BD;
0,: (1;1;1). Oy = Oy, Tak uTo
yeTbIpexyronsHIK ABCD — mapasmrenorpamm.
AB’=(0 -1+ (2-0)*+(0-0)’=1?+2°=5;
AD*=(0—- 1+ Q2 -2+ 2-01=1?+2%=5
AB = AD, Tak urto
ABCD — napajureniorpamMmm ¢ paBHBIMH CTOPOHaMH, T.€. pOMO.

12. [ansl oguH KoHen oTpe3ka A(2;3;—1) u ero cepenuHa
C(1;1;1). Haiinure BTOpOI KOHel oTpe3ka B(x;y;z).

Tak kak C — cepenuna AB, To
2+x 3+y —l+z

C(1;1;1)H)=C ; , TaK 4TO
(L;1;1)=C( 3 3 )

2+x 1 3+y 1 —1+z 1

2 2 2

x=0;y=-1;z=3;uB(0;-1;3).

13. Haiinute xoopauHaThl BepuMHel D mapannenorpam-
Ma ABCD, ecnu k0OpAUHATHI TpeX APYTUX BEPILINH
W3BECTHBI:

1) A(2;3;2), B(0;2;4), C(4;1;0);
2) A(1;:=1,0), B(0;1;-1), C(=1,0;1);
3) A(4;2;-1), B(1;-3;2), C(—4;2;1).

B C

Ne—
LN\

a Dy )

JunaroHanu napajuiesiorpamMma IepecekaroTcs B OJHOM TOYKE U Je-
JISTCS B HEH MOTIONIaM.
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1) O;= 0,, e O; — cepenuna AC, a O, — cepeauna BD.

Opx=2t4 5 2300, 240
2 2 2
0:(3;2;1). Iockoneky O = O,, TO
E T L S e R
2 2 2
Tak uto D(6;2;-2).
2) 0,=0y;
I-1 -1+0 0+1
o ; ; ;
1 ( 5 3 5 )
O+x 1+y -1+z
O ; ; , TIO3TOM
2 ( 5 > > ) y
0= Xiy=g-t-Dy 1 vz,
2 2 2 2 2
Tak uto D(0;-2;2).
3) 0,=0y;
4-4 2+2 -1+1
O ( ; ; );
2 2 2
I+x -3+y 2+z
(0] ; ; , TIOOTOM
2 ( 5 > 5 ) Y
0= 1% o= B g2 Z;Z;z:—Z,TaKqTo
D(-1;7;-2).

14. JlokaxxuTe, 4TO cepelrHa OTPe3Ka C KOHIAMH B TOY-
kax A(a;c;—b) u B(—a;d;b) nexxut Ha ocH y.

[Tycte M — cepenuna AB, Toroa

M(a a. C+d;_b+b),TOCCTL

2 2

JI0Ka3aThb.

15. Jlokaxkute, 4TO cepeirHa OTpe3Ka C KOHLAMH B TOY-
kax C(a;b;c) u D(p;q;—c) JIS)KHUT B IUIOCKOCTH X).

ITycts O — cepenuna CD. Torna
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a+p b+g c-c 0 a+p b+q

O ; ; ; 0) € xy, Tak KaK TPEThs
( 5 5 2) (2 5 ) € Xy P

KOOpJMHATA paBHA HyI0. UTO 1 TpeOoBanoch 0Ka3arh.

> >

16. [okaxwure, 4T0 MpeoOPa3OBaHHE CUMMETPHH OTHOCH-
TEJIFHO KOOPJAMHATHOM IUIOCKOCTH Xy 3amaercs (op-
Mymamua X’ =x,y =y,z = —z.

Al

ITycts Touka A cummeTpryHa Touke A’

3HAYMT ITH TOYKH JICIKAT HA IPSIMOM, TIEPIIEHIUKYIIAPHOM IIOCKOCTH
Xy, HAXO[SITCS MO Pa3sHBIC CTOPOHBI OT IUIOCKOCTH XY W PACCTOSHUS OT A
u A’ 110 xy paBubl. [Toatomy koopauHatel x =x"; y =y u |z]==|Z/|. A Tak
Kak A 1 A’ 1o pasHble CTOPOHBI OTHOCHTENBHO XV, TO z = =—z. CiefioBa-
TeNnbHO, X" =x, Yy’ =y, z/ = —z. Ut0 1 TpeOOBANIOCH A0Ka3aTh.

17. Hawer Toukm (1;2;3), (0;—1;2), (1;0;-3). Haiigure
TOYKH, CAMMETPHYHBIC TaHHBIM OTHOCHTEIBHO KOOP-
IUHATHBIX IUIOCKOCTEH.

3amada perieHa B yueOHuke m. 160 ctp. 43.

18. Jawer Toukm (1;2;3), (0;—1;2), (1;0;-3). Haiigure
TOYKH, CAMMETPHYHBIC MM OTHOCHTEJIBHO Hadajia Ko-
OpIMHAT.

Toukoll cMMMeTpUYHOM Touke A(X;);z) OTHOCHUTEIBFHO Haudana Koop-
IMHAT sIBJIsIeTCs Touka A’(—x;—y;—z). Tak 4ro:
D15-2-3) 2) (0315 -2); 3) (-1;0:3).
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19. Jloxaxure, 4TO IpeoOpa3oOBaHUE CUMMETPHU OTHOCH-
TEJIFHO TOYKHU €CTh JBHKCHHE.

4

JIBikeHne — mnpeoOpa3oBaHue, MPH KOTOPOM COXPAHSIOTCS pac-

CTOSIHHE MEXIY TOUYKAMH.
IIycts A u B npousBoiibHbIE TOYKHA. A CUMMETPUYHBIE UM OTHOCH-

tenpHO Touku O, A’ u B’. Torma
OB = OB’ u OA = OA’ tak kak O — TOYKa CHMMETPUH U
Z/BOA = ZB’OA’ — BeprukanbHbie yribl. Tak 9To
AAOB = AA’OB’ (no 1-my npusHnaky), 3uauut, AB = A’B’. Uro u

Tpe60BaJ'IOCb J10Ka3aThb.

20. Jloxaxkute, 4yTO MpeoOpa3oBaHNE CHMMETPHUN OTHOCH-
TENIBHO MJIOCKOCTH €CTh JIBH)KCHHUE.

A(XEQ'}ZH 'Zl) B (x; Y25 Z2)

!
!
|
I
[
I
|
{

[
[
|
|
\
I
|
' L ~ f

xsysz) ‘;J

(X2; Y25 22)
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Bo3beMeM mpou3BosbHBIN 0Tpe30ok AB u paccmorpum mpeobpa3oBa-
HUE CUMMETPHUH 3TOTO OTPE3Ka OTHOCHUTEIIEHO MPOU3BOJIEHOM TNIOCKOCTH
o.. Beenem mpexapToBy cucTteMy KOOpPAWHAT TakK, YTOOBI OCH X U ) JIeKAIH
B ITIOCKOCTH O.. Torma Bo BBEJICHHOH CHCTEMe KOOPIUHAT KOHITBI OTPE3-
ka AB umerot xoopauHatel A(xi;)1;z1) U B(X25)2;2,), @ 3HAYHT, TIPH CUM-
METPUH OHU IeperayT B Touku A'(x1;y1;—21) 1 B'(x2;2;—2,) (cormacuo 3a-
nadge 16).

Janee:

AB’=(x1—x0)*+ (n =) + (21— 22)%

(A'B)= (x1—x2)*+ = »2) + (~z1+ )

(zy —2,)% = (2, —7;)?, Tak ut0 AB = A’B’, ClIe10BaTEIBHO, 3TO TIpe-

obpazoBaHue eCTh JBUKECHHUE.

21. JlokaXuTe, 9TO MpH JBIKEHUM B IPOCTPAHCTBE KPYT
MEPEXOJUT B KPYT TOTO )K€ pajguyca.

4
A

Bo3bMeM OKpy)HOCTb MPOM3BOJIBHOTO paguyca: OA =r.

Ipu mBMKEHUH OTPE30K Tepexoaut B oTpe3ok: OA—O’A’ (pamuyc
nepeaBuraeM 1 oopasyercst Kpyr). Kaskznast Touka OKpy>KHOCTH Hepeiier
B Ipyryio Touky (A—A’; 0—0’; BoB).

Pamuyc He m3MeHseTcs, CIEHOBATEIBHO, KPYr INEPEXOAUT B KpyT
(Touxa O ynaneHa Ha OIHO ¥ TO XK€ PACCTOSTHUE OT JIFOOOH TOUKH).

22. JlokaxxuTe, 4TO MPHU JIBIKEHHUHM B NMPOCTPAHCTBE TPU
TOUKH, JIe)Kalllue Ha IPSAMOH, IepeXOoIsT B TPH TOUKH,
TaKKe JIeKalIle Ha OJIHOM NpsMOH.

Bossmem mpousBonbHbIe Tpu Touku A, B, C, nexamue Ha omgHOU
IPSMOIL.

Ecnmu B nexur mexay A u C, o AB + BC = AC, no onpexneneHuto
JBIDKEHUS mmojydaeM, uto A’B” + B’C’ = A’C’. Dro o3nauaer, uyto B’
nexuT Ha psimoit A’C’, u B’ nexut mexay A'u C'.
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Taxk kak npsimasi, OTPE30K ONPEENAI0TCA IBYMS TOUKaMH, TO JABHXKeE-
HUE B IPOCTPAHCTBE NEPEBOIUT MPSIMBIE B MPSIMBIE.

23. Haiigure 3Ha4enns a, b, ¢ B hopmymax mapamiebHO-
ro meperocax’ =x+a,y =y +b,z =z + ¢, ecnu npu
9TOM mapaiensHoM mepeHoce touka A(1;0;2) mepe-
X0muT B TOUKy A’(2;1;0).

3anmaua penicHa B yuyeOHuke m. 163 cTp. 45.

24. Tlpu mapamiensHOM nepeHoce Touka A(2;1;—1) mepe-
xomut B Touky A’(1;—1;0). B kakyio Touky mepexo-
JIUT Hayajao KOOpauHaT?

@dopMyJIBI TapasIebHOTO MEPeHoca:

X=x+a,y =y+b,z=z+c. Tak uro A(X0;¥0;20)—AX0";y0;20),
TO a = xy — Xo; b=y’ — yo; ¢ = z¢’ — zp. B Hanuem cirygae

A(2;1;-1)>A’(1;-1;0); moatomy

a=1-2=-1;b=(-1)-1=-2;¢c=0-(-1) = 1. Tak uro HayamoO
koopauHaT O(0;0;0) IEpexXoanuT B TOUKY:

O'(0+a;0+b;0+c)=0"(-1;-2;1).

25. CymiecTByeT I MapauIeIbHBIA MEPEeHOoC, MPH KOTO-

poM Touka A mepexoadT B TO4YKy B, a Touka C — B
Touky D, ecnm:
1) A(2;1;0), B(1;0;1), C(3; =2;1), D(2;-3;0);
2) A(=2:3;5), B(1;2;4), C(4;-3;6), D(7:-2;5);
3) A(0;1;2), B(=1;0;1), C(3;-2:2), D(2;-3;1);
4) A(1;1;0), B(0;0;0), C(-2; 2;1), D(1;1;1)?

Ecnu Taxoii mapanienbHbIi IEPEHOC CYIIECTBYET, TO Pa3HOCTU COOT-
BETCTBYIOIINX KOOPIWHAT STHX IMap TOYCK TOJDKHBI OBITh PaBHEL To
eCTh

a=Xg—XA=Xp—Xc; b=yp—y,4=¥Yp—Vc-

¢ =zg—zZp= zp— zc. UMeeMm:

N1-2=2-3=-1;

0-1=-3-(2)=-1;H01-0 = 0-1.

3HauyNT, TapaIUIeTFHOTO TIEPEHOCa He CYIIECTBYET.

D1-(-2)=7-4=3;2-3 # -2-(-3).

3HAUUT NapauIeTbHOrO MEPEHOCca HE CYLIECTBYET.

3)-1-0=2-3=-10-1=-3-(-2)=-1;
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1-2=1-2=-1.

Tak 4TO Tako# napaienbHbIi IEPEHOC CYIIECTBYET.
4H0o0-1#1-(=2);

3HauNT, NapaJIeIbHOrO IEPEHOCa He CYIIECTBYET.

26. JlokaxkuTe, 4TO MPHU MapajuIeTLHOM MEepeHoce mapai-
JIeJIorpaMM [IEPEXOJIUT B PaBHBI €My Iapajuieno-
rpamm.

D' C D @

o
[>T LK
B" 4 B

[Tycte ABCD — mannsiii napamienorpamm, a A', B', C', D' — Toukwu, B
kotopeie mepexoasaT A, B, C, D. T.kx. mpu mapamienbHOM TNEpEeHoce
TUIOCKOCTH TIEPEXO/NT B MapajuIeNIbHYIO €H TIOCKOCTh (MiIH B cedsi), TO
mrockocts A’B’C’D” mapamnensHa miockoctd ABCD.

T k. mpu napauieNnbHOM MEePeHOCe TOYKH CMEIIAI0TCS MO Mapauieib-
HBIM (MM COBIIQJIAIOIIMM) NPSIMBIM Ha OJJHO W TO € PacCTOSHHUE, TO
AA'||BB'||CC' || DD'u AA'=BB'=CC'=DD'".

Tak uto B "wetspexyroipHrke AA'D'D mpoTHBONEXKanye CTOPOHBI
napajuleNbHbl M paBHEI, a, 3Ha4uT, AA'D'D — mapamnnenorpamm. Toraa
A'D'=ADu A'D'| AD.

Amnanornaao A'B' = AB u AB' || AB; C'D' = CD u CD' || CD;
B'C'=BCuB'C'| BC.

T k. JBe mpsiMble, TapaJUieNIbHbIE TPEThEl, MapaslieNbHbI, TO MOJyYa-
em, uto A'D' || B'C', A'B'|| C'D".

A, 31aunt, A'B'C'D' — napannenorpaMm, paBHbIi DapaeorpaMmy
ABCD (T.K. COOTBETCTBYIOIIHE CTOPOHBI paBHBI). UTO M TpeOOBaIOCh
JI0Ka3aTh.

A

27. UYetblpe mapajUIeTbHBIC MPSMbBIE TEPECEKAOT Mapa-
JeNbHBIE TNIOCKOCTH B BEPIIMHAX MapalIeIorPaMMOB
ABCD u A;B;C D, coorBercTBeHHO. Jlokaxkure, 4To
rapajuiesIorpaMmMbl ABCD Hu AB,C,D,
COBMEIIAIOTCA MapaUICIIEHBIM IEPEHOCOM.
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D1 C1

A /B

T k. OTpe3kH mapauIeTbHBIX MPSMBIX 3aKIFOUYCHHBIX MEXAY Tapaj-
JIENBHBIMU TIOCKOCTSIMH, paBHBL, To0 AA| = BB; = CC; =DD,; =x.

Bepmunsl napamnenorpamMa ABCD nepexosT B BepIIMHBI apaj-
nenorpamma A;B;CiD; no napajienbHbIM OpSMbIM Ha OJHO U TO K€
paccTosiHHE X, a, 3HAYUT, OHA CMEIIAI0TCS Ha OJIMH U TOT K€ BEKTOp X , a
9TO U €CTh MapaJUIeIbHBIN TepEHOC.

Takum oOpaszom, mapamienorpammbel ABCD u A;B;C;D; coBmena-
IOTCS TapaUIeIbHBIM ITepeHOCcOM. UTo 1 TpeOOBaIOCH TOKA3aTh.

28. JloxaxuTe, 4TO MpeoOpa3oBaHUE TOMOTETHH B TIPO-
CTPaHCTBE SBJIACTCS MPEeoOpa3oBaHUEM MOA00US.

B,

(&

ITycts S — LEHTp TOMOTETHH, TOTAA SA _SB u £BSA\=2ZBSA,,
SA® SB’
Tak uTo ASAB~ASA B, 3HaunT
ABi_SAL ¢ amanormamo, D11 =SB
AB SA BC SB

—— =——+=K, roe K — koa(ppuimesT romoreTnu.
AC SA o
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AB, _B(C, _AC _
BC AC

K, u no tperpemy npusHa-

ky AABC ~AB,C, To ectp peoOpa3oBaHie TOMOTETHH B IPOCTPAHCT-
Be sIBJIsieTCsl MpeoOpazoBaHueM noaoous. Yto u TpeboBasioch 10Ka3aTh.

29.

Tpu mpsMEIe, TPOXOAAIINE Yepe3 TOUKy S, mepece-
KaloT aHHYIO IJIOCKOCTh B To4ukax A, B, C, a mapan-
JIeNbHYIO €il mIockocTh B Toukax A, By, C;. Jloka-
)kute, uyrto TpeyrombHuku ABC u  ABC
TOMOTCTHYHBL.

Nmeem AB || A|By; AC || ACy; BC || B|Cy, T k. 3TH IpsiMBIe JIeXAaT B
miockocTsax SA By, SA|C;, SB|C, cooTBeTCTBEHHO, ¥ B MapalIeIbHBIX
mrockocTsax o u B. Tak aro ZSAC = ZSA,C;, ZSCA = £SC A, Kak

COOTBCTCTBCHHBIC.

N 3nauutr, ASAC ~ ASA,C, (no nBym yriam). AHaJIOTHYHO,
ASAB ~ ASAB;, ASBC ~ ASB,C;.

s HOHO6I/IH TPEYTrOJIbHUKOB CJICAYCT:

SA = S (ASAC ~ ASAC)) SA = SB (ASAB ~ ASAB))
SA, SC, > SA, SB, '
Tax uro &ZEZS_B:](

SA, SC, SB, ’

1 1 1
.. SA; = —SA, SB, = —SB, SC, = —SC, rae K — ko> -
T 1 < 1 < 1 < I ko3 dun

€HT MoI00us.
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A, 3nauntr, AABC u AAB,C, romorernynbl. Uto u TpeOOBaIOCH
JI0Ka3aTh.

30. IIpsmast g nexuT B IUIOCKOCTU O, a npsmast b mep-
NEeHUKYJIIpHA 3TOW IUIOCKOCTH. UeMmy paBeH yroi
MEXITy IPSIMBIMH @ 1 b?

Yepes TOUKy mepecedcHus b U a B TUIOCKOCTH 0L TIPOBEIEM MPSAMYIO
a; mapamensHo a. Torna b L ay, a, 3HauwnT, b L a (Teopema 18.3), T.e.
YroJ1 MeXIy NpsIMBIMU a 1 b paBeH 90°.

}/ A
4 —1

31. JlaHbl TpU TOYKHU, HE JIEKAILIUE HA OJHOH NMpPSMOM.
UYemy paBer yrox mexay npsmeiMa CA u CB, Ecian
3TU IpsMbIe 00pa3yIoT yribl O 1 B ¢ npsiMoii AB u
o+ B <90°?

Paccmotpum Tpu ciyuas:

|);

pd
“ By 8
*

1) Mckomelit yron x — BHemHu# yroa tpeyroasHuka ABC. Ho torna
OH PaBEH CyMMe JIByX BHYTPEHHUX YIJIOB, HE CMEXHBIX C HUM, TO €CTh
x=o+f.
a B
g A

C

2) Buemrnuit yron o = 3 + x, Torma x = o, — f3.
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3) Buemnwuii yron B = o + x, Torma x = — L.
Tak uro x = o, + B wm x = |o. — 3.

32. Ilpswmsie a, b, ¢ mapajuenbHBl OHOW U TOW JKe TUIoC-
Koctu. YeMy paBeH yroix Mexmy HpsMbIMH b 1 ¢, ec-
JIM YTIIBI 3TUX MPSIMBIX € IpsAMOH a paBHBI 60° u 80°7

a\ /

1) 60° gof

13
b
(4
CymecTByIOT npsiMble a’, b’ u ¢’, napajuiesibHble MPSIMBIM a, b | c,

JieKale B OJHOW IIOCKOCTH. YTIBI MEXIy a’, b’, ¢’ paBHBI yriam
MeXIy a, b u c.

1) o0+ 60° + 80° = 180°; o1 = 40°,

2) ou+ 60° = 80°; o = 20°.

33. JlokaxwuTe, 9TO Jr00as MpsiMas HA IUIOCKOCTH, IIep-
NEHIUKYJISIPHAs MPOEKLMH HAKIOHHOHM Ha 3Ty IUIOC-
KOCTb, TIEPIEHIUKYJISIpHAa U HaKJIOHHOW. W obpartHo:
€CcIIi TpsiMasi Ha TUIOCKOCTH IEpHEHAMKYJISIpHA Ha-
KJIOHHOM, TO OHa NMEpPHEeHIUKYJIIPHA U MPOESKINHN Ha-
KIJIOHHOM.

3anmava pemiena B yueOHuKe 1. 165 cTp. 47.
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34. 1) HdokaxuTe, 4TO mpsiMasi, IepeceKaromas mnapai-
JICJIbHBIC TIOCKOCTH, MEPECeKaeT UX MOJ PABHBIMHU
yIiamH.

2) JlokaxxuTe, 4TO IUJIOCKOCTh, MepeceKaromias ma-
pajienbHbIE MPsIMBIE, EPECeKaeT UX MOJA PaBHBIMU
yTIaMH.

1) a

/

(7
(F=7

1) B napajuiesbHbIX IOCKOCTSX OL U [3, Yepe3 TOUKH [EPECEeUSHUs. UX
C JaHHOH NPSIMO¥ a MpoBeJeM IpsMBbIE b U ¢, TapauIebHbIE MEXIy CO-
60#1. Yriiel Y U @ paBHBI (COOTBETCTBEHHBIC YIJIbI MPU MapaIeIbHBIX
npsMBIX b U ¢, cekymei a). Uto u TpeboBalloch 10Ka3aTh.

2) a b

/ [
oo

2) B miockocT O MPOBEAEM MpPSIMYIO ¢, Yepe3 TOUYKHU IepeceueHUs
ee C IPSIMBIMU a | b.

Torna yroun B paBeH yrity Y (COOTBETCTBEHHBIC YIJIbI IIPH HapaLIeib-
HBIX TIPSIMBIX @ U b, cexylueit ¢). UTo u TpeboBanoch qoKa3aTh.

35. Touka A OTCTOHMT OT IUIOCKOCTH Ha PacCTOSHHUE .
Haiinute nyiMHbBl HAKJIOHHBIX, NPOBEACHHBIX U3 3TOH
TOYKH 1104 CﬂeﬂyIOLLlI/IMI/I yFJ'laMI/l K TIINIOCKOCTHU:
1) 30°; 2) 45°; 3) 60°.

3anayva pemieHa B yueOHuKe 1. 166 cTp. 48.

36. Haxsonnas paBHa a. UeMmy paBHa IpoeKLMs 3TOH Ha-
KJIOHHOHM Ha IUIOCKOCTb, €CIIM HAKJIOHHAS COCTaBIISET
C IUTOCKOCTBIO YToJI, paBHBIN: 1) 45°; 2) 60°; 3) 30°?
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a B

ITycte AC — nanHas HakioHHas. Toraa omycTuM nepneHaukyasip AB
Ha TUTOCKOCTB O.

3naunt TpeyronbHuk ABC — npsmoyronsnsiil. Tak kak ZB = =90°.
Z£C = 4D — no ycnosuto. BC — mpoekmus HakionHo# AC Ha moc-
kocTh 0. Torna BC = AC- cos o.=a- cos o. Tak uro:

V2 _a

1) a=45° BC=a-cos45°=a—=—;
) T

1 a

2) o= 60°; BC=a-cos60°=a~—:5;

W
1N
pey

3) =30°%BC=a-cos30°=q-— =
2 2

37. Ortpesok amunOo# 10 M mepecekaeT MIOCKOCTh, KOHITBI
€ro HaxXOJATCS Ha PACCTOSHUSX 2 M B 3 M OT IIJIOCKO-
ctu. Halimute yronm Mexay IOaHHBIM OTPE3KOM U

IJIOCKOCTBIO.
B
3
Al 0 P r._ Bl
2
A o
a c

U3 xoH1oB A 1 B, maHHOTO OTpE3Ka OIMyCTUM MEepHEHINKYIAPE AA
u BB, Ha muiockocts. Torma AA;=2wm, BB;=3 M, AB=10M. ZBOB; -

HUCKOMBIIA.
IMposenem AC L BB, torna OB,||AC u ZBAC = ZBOB, = ¢.

B mpsimoyronsHOM TpeyronsHuke ACB:
AB =10m, BC=BB;+ B,C=BB;+ AA;=5 (m).
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_

= —; TaKk uyro @ = 30°.
10 ¢

l\)|»—'

sin :B—C'sin
¢ AR’ ¢

38. U3 Toukw, OTCTOSIICH OT MJIOCKOCTH Ha PAcCTOSHHE
a, TIPOBEJICHBI JIBE HAKJIOHHBIE, 00pa3youye ¢ mioc-
KOCThEO yTibl 45° m 30°, a Mexmy coOoi TpsaMoi
yroi. Haiinure paccTosHue Mex1y KOHIIaMH HaKJIOH-
HBIX.

)

[Tycte DC u DB nanHBIC HAKIOHHEIE.

IIposenem AD — neprneHaukyssp k miockoctu o. AB u AC — mpo-
exnnu HakioHHBIX DB m DC Ha miockocts o. Tpeyrompanku DAB u
DAC — npsamoyronsHbie. Tak uto

DC=a: sin45°:a\5;

DB =a :5in30° = 2a.

Janee, ABDC — npsiMOyTONBHBIH (110 YCIIOBHIO).

Torma o Teopeme ITudaropa:

BC= VDB? +DC? =242 + 44> =v6a> = av6.

39. U3 TouYkH, OTCTOSIIEH OT IUIOCKOCTA Ha PACcCTOSTHUE
a, TIPOBEJ/ICHBI JIBE HAKJIOHHBIE, 00pa3ylolye ¢ IIoc-
KOCTBIO YTIIBI 45°, a Mexy coboit yror 60°. Haiinmute
paccTosiHie MEX/y KOHI[AMU HAKJIOHHBIX.
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[Tycte D — nannas touka. DB u DC — naknonssie. [TpoBexem

AD — nepneHauKymsp K INIOCKOCTH OL.

Torma AB nu AC — nipoekiiny HaKJIOHHBIX Ha TIOCKOCTh OL.

Torma AABD u AACD — mnpsiMoyroJibHble, paBHOOeapeHHbIe. Tak
yto AB=AC=AD=a.

W3 3THX ke TPEYroIbHUKOB HAXOIUM:

DC=DB=aq:sin45°=a+/2 .

Tax ato ABDC — paBHOOeapeHHEIH, a mockoinpky £BDC = 60°, To
3HAYUT TpeyrodsHIUK BDC — paBHOCTOpOHHMI, T.€.

DB=DC=BC=0a+2 .

40. W3 TOYKH, OTCTOSIIEH OT IUIOCKOCTH Ha PACCTOSHUE
a, TIPOBEIEHBI JIBE HAKIOHHBIE TOox yrioM 30° k
IUTIOCKOCTH, TPUYEM HX MPOCKIUH 00pa3yloT yroi
120°. HaiinuTe paccTosiHME MEXAy KOHIIaMU HaKJIOH-
HBIX.

[Iycte A — nannHas Touka, AB u AC — naxnonssie. [IpoBegem
AD — nepnenaukymnsp K miockoctd o, BD u DC — npoexiuu Ha-
KJIOHHBIX Ha INIOCKOCTB OL.
Torga BD =DC =a :tg30° = a-ctg30° =a \/3 .
av3 -3 _ 3a
2

Janee, BK=a \/3 -c0s30° = = 7 (rne K—cepennna BC)
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Tax yro BC = 2BK = 2- 370 =3a.

41. Yepez xkaTeT paBHOOEOPEHHOTO MPSMOYTOIBEHOTO
TpeyroJIbHUKa MpoBe/ieHa IIOCKOCTh MOA yriioM 45°
KO BTOpOMY KarteTy. HaiinuTe yron Mexmy rurnoreHy-
300 ¥ MIIOCKOCTBIO.

8
A
/]
A
[Tycte ABC — naHHBIN TpEyTOJIBHHUK.

AC =BC = a (1o ycnoBuio).

Torma AB =a : cos45° = a\/E .

Onyctum nepnesaukynsp BD Ha mtockocTs OL.

ZBCD = 45° (1o ycnosuto). [Toaromy

a2 _ a
2 27

AABD — npsimoyronsHbIi, £y = ZBAD;

BD = BC:-co0s45° =

AB=a+2;BD=-L.
a \/5
. _BD a 1
T = —=—: 2=—; y=30°.
aK 4To S1n AB \/E a\/_ > 'Y

42. Jloxaxkute, 4TO TIUIOCKOCTh, TepeceKarolas mnapal-
JIeNbHBIE TUIOCKOCTH, MEpeceKaeT MX MOJ PaBHBIMU
YTIaMU.
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ITycte manbl wiockocTd ¢ || B u Y mepecekaeT ux mo npsmbiM AB u
CD co0TBETCTBEHHO.

Torna AB || CD (1o cBoiicTBaM napayuieNbHbIX MTIOCKOCTEN).

U3 pucyHKa 3aMETHM, YTO YIJIBI () U A — HCKOMBI. JTO JIMHCHHBIE
YIIIBI ABYTPAHHBIX YIIIOB, 00Pa30BaHHbIX INIOCKOCTIMH O, 3 1 .

Z@ = Z\, Tak KaK 3TO COOTBETCTBEHHBIC YIJIBI IIPH IapauICIbHbIX
npssmbeix AB u CD, u cexymieii c. Uto u TpeboBanoch 10Ka3ars.

43. JIBe miockoctu nepecekaroTcs mox yriaom 30°. Touka
A, nexamas B OJHOW M3 DTHX IJIOCKOCTEH, OTCTOUT
OT BTOPOHM IIJIOCKOCTU Ha paccrosHue a. Haiinure
paccTOsIHUE OT 3TOM TOUKM IO NMPSAMOU NEpecedeHust
IIJIOCKOCTEH.

3anmaua pericHa B yueOHuke 1. 167 ctp. 49.

44. Haiigure yrom Mexay IUIOCKOCTSIMH, €CJIHM TOYKa,
B34Tasl HA OJHOM U3 HUX, OTCTOUT OT IPSIMOM mepe-
CeYeHUS IIIOCKOCTEH BABOE JajIblle, YeM OT BTOPOH
MJIOCKOCTH.

Ilycte B m y mepecekarorcs mo mpsmoit CD. Ae y. [IpoBenem
ABLICD u AA,LlB. Torma uckomsbiii yron ABA; paBen a. Ilycts
AA=a, Torna AB = 2a.
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Tpeyronsauk ABA| npsMoyronbHbli, TOATOMY

. 1
sing, =——=—=—, TaKk 4ro o = 30°.

45. JlBa paBHOOCIPEHHBIX TPEYrOJbHHKA MMCIOT oOIIee
OCHOBaHHME, a WX IUIOCKOCTH o00pa3yror yrom 60°.
Ob6mee ocHOBaHKE paBHO 16 M, 6G0KOBast CTOpOHA Of-
HOTO TpeyroyibHUKa 17 M, a G0KOBBIE CTOPOHBI JPYro-
ro MeprneHIuKyIIpHbl. Halinure paccrosHHE MeEXmy
BEpPIIMHAMHU TPEYTOJIHHUKOB.

ITIycte ABC u ABD pmannsie Tpeyroiasauku. E — cepennna AB (oc-
HoBaHue). Torna BO3MOXKHEI 2 ciydast:

1) ZCED = 60° (tak kak DE u CE — MeanaHbI 1 BBICOTHI).
Torna CE =vAC? — AE? =172 — 8 =15 ().

D
b

(N
E B

1
PaccmoTpum npsimoyroneHeiii A DEB:  DE :5 AB=8wm

(tak kKak ZEAD = ZEDA = 45°).

I[anee, I10 TEOPEME KOCHHYCOB!

CD*= CE*+ DE*- 2-CE-DE-coso. = 15*+ 82— 2-15-8-0,5; T0 ecTb
CD?= 169 (\?), u

CD=13m.

89



90

http://alexbooks.ucoz.com

2) ZCED = 180° - Lo =120°.
Torna CD*= CE*+ DE”— 2-CE-DE-cos(120°) =
=152+ 8%+ 2-15-8:0,5 =409 (M*) u CD = 409 M.

46. PasnoGenpennsie TpeyronsHukun ABC u ABD ¢ 06-
1M OCHOBAaHUECM AB nexar B Ppas3IMYHbIX I1JIOCKO-
CTSIX, Yrol MEXIy KOTOphIMH paBeH O. Haiiante

COs0l, eCITH:
1) AB = 24cm, AC = 13cm, AD = 37cwm,
CD=35cwMm;
2) AB = 32cm, AC = 65cm, AD = 20cwm,
CD =63 cm.

Kak u B npeapinymeit 3anaue ZCED - HCKOMBIH.

1
1) AE =5 AB =12 cm (CE — Menmnana).
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B AAEC:

CE =vAC? — AE? =132 —12% =/169—144 =5 (cm).
B AAED:

DE = VAD? — AE? =372 122 =/1369-144 =35 (cm).

B ACED:

CEZ+ED?-CD? 5%+35%-352 55 1
2-CE-ED 2535 2557 14

2) AE = %AB =16 cM.

CcosOlL =

B AAEC:

CE =vAC? — AE? =+/65% —16% =+1225-256 = 63 (u).
B AAED:

DE =vAD? — AE? =1/20% 162 =400—256 = 12 ().
B ACED mno Teopeme KOCUHYCOB:

CE’+ED?-CD? 63 +122-63> 12 2

2-CE-ED 2-12-63 _2~63=21'

CcosoL =

47. KateTsl npsMOYTOJIBHOTO TPEYTONIbHUKA PABHBI 7 M U
24 m. Haiigute paccTOsIHHE OT BEPUIMHBI HPSIMOTO
yIia 70 IUIOCKOCTH, KOTOpasi MPOXOJIUT Yepe3 THIO-
TeHy3y M cocTaBisieT yroi 30° ¢ IJIOCKOCTBIO Tpe-
YTOJIbHUKA.

ITycte ACB — nmanssli Tpeyronpauk. [IpoBenem CD L o, rae mioc-
KOCTh O, IPOXOAHMT uepe3 runoreny3y AB u obpaszyer £¢ = 30°. [Ipose-
nem CE L AB. Torna ZCED = ZL¢ =30°.

Tanee, AB =y AC2 + BC2 =242 +72 = /576 +49 = /625 = 25 ().
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1
Janee, Sxasc :E -CE-AB, ¢ npyroif CTOPOHBI:

1 1 1
SAABC:E ACBC, TakK 4ToO E CE-AB= E ACBC,

crACEC_HT (o,

W3 ACDE HaiineM HCKOMOE pacCTOSIHUE!

CD = CE-sing = 6,72-sin30° = 6,72-% =336 (m).

48. JlaH paBHOCTOPOHHHUH TPEYTOJBHUK CO CTOPOHOH a.
Haiinute nnomans ero OpToroHalbHON IPOEKLIUU Ha
INIOCKOCTh, KOTOpas o0pa3yeT C IIOCKOCTBbIO Tpe-
yroJibHHKa yrou, paBHbA: 1) 30°; 2) 45°; 3) 60°.

IIycte AABC - naHHbIi, paBHOCTOPOHHUM.

IIposenem BeicoTy CE, 1 CD — nepneHIuKymsp K INIOCKOCTH 0.

Toraa mo TeopeMe 0 Tpex MepHeHAuKysIpax ee npoekuus ED Oyaer
BbIcoTON TpeyronasHuka ADB, yron CED — yron Mexay MIOCKOCTSMU
ACDu o, t.e. ZCED = 0.

W3 mpsimoyronsHoro tpeyronsHuka CED: ED = CE-cose.

ADB — oproronamsHas npoekmus TpeyrompHuka ACB nHa mioc-
KocThb o. Toraa

2
Saog :% .AB-DE = %AB-CE-cosq) = Sanccos@. Ho Sypc = & f ’

Tak kKak AABC — paBHOCTOPOHHHIA.
a3
Torma Sapg = TCOS 0.
Tak yto:

92



http://alexbooks.ucoz.com

'3 N33

1)(p=3OO;SADB:—'_7 5

4 2 8
. V3 2 a*Ve
2) 9 =45% Saps= T'T:T;

B 1 _ a3

1
4 2 8

3) ¢ = 600; SADB:

49. 1) HaiinuTe mmomanb TPeyroJibHUKA OPTOTOHAIBHON
npoekiu TpeyrodsHuka ABC wu3 3amaum 46 Ha
IJIOCKOCTh TpeyroiabHuka ABD.

2) Hafigure ruiomans TpEYroidbHUKAa OPTOTOHAIBHOM
mpoekiun TpeyroasHuka ABD w3 3amaun 46 Ha
IUIOCKOCTh TpeyroiabHuka ABC.

C

B

1) Sagp’ = Sapc-cosal, Tae ABD’ — oproronansHas mpoekius AABC
na AABD.

1 1
Ho Sypc= 3 CE-AB= 3 524 = 60 (M),

1 30 2
Sapp = 60-cosoL = 60- 1 :7 = 7 (cM) (cMoTpH pertieHHe 3a1aun 46).
2) Sapc” = Sapp-cos®, rae AABC' — OpTOroHajbHas MPOESKLUS

AABD Ha AABC.

Ho Sapp= % ‘ED-AB :% 12:32 =192 (em?).

Tak 9to Sppcs = 192- o1 =—= 18% (M%) (cMOTpH perueHHe 3aaun 46).
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50. dansr uetsipe Touku A(2;7;-3), B(1;0;3), C(—3;-4;5),
D(—2;3;-1). Haiinute cpeau BektopoB AB, BC, DC,

E . A_CI/I ﬁ PaBHBIC BEKTOPLI.

3anaua penieHa B yueOHuke 1. 169 ctp. 51.

51. Hamer tpu Toukm A(1;0;1), B(-1;1;2), C(0;2;-1).
Haiinure touky D(x;y;z), ecan BekTopsl AB u CD
paBHBI.

AB = -1-11-02-1)=(-2;151);

CD = (x — 0;y — 2;z + 1); Tak Kak AB = C_D, TO MOJIYyYaeMm:
x=0=-2,x=-2;y-2=1,y=3;

z+1=1,z=0. Tak uro D(-2;3;0).

52. Haiigure D(x;y;z), ecnmu cymMma BEKTOPOB AB u CD
paBHa Hymo. A(1;0;1), B(—1;1;2), C(0;2;-1).

AB =(-1-1;1-02—1)=(-2;1;1);
CD =(x—-0;y—2;z+1)=(x;y-2; z+1)

-24+x=0 x=2
AB + CD=0, 10 ectb {1+y-2=0 | y=1 Tax uro D(2;1;-2).
1+z+1=0 z=-2"

53. JlaHBI BEKTOpPHI (m) u (3,271) IIpu xakux m u n

3TH BEKTOPBI KOJUIMHEAPHBI?

Jns Toro 4roObl BEKTOPHI OBUIM KOJUIMHEAPHBI, MX KOOPIUHATHI

JOJIKHBI OBITH OpONOpPHHUOHATIBHBI TO €CTh

94

54. [lan Bextop a (1;2;3), HaliguTe KOJUIMHEAPHBIN eMy
BekTOp ¢ HadaimoMm B Touke A(1;1;1) m B Ha mioc-
KOCTH X).

3amaua perieHa B yueOnuke m. 170 ctp. 52.
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55. HpI/I KaKOM 3HAQUY€HUU n JaHHBIC BeKTOpLI HepHeH,HI/I—
KyJISIpHBIZ
1) @ (2;-1;3), b (1;3;n);
2) @ (m=2;1), b (n;—m;1);
3) @ (m=2;1), b (n;2n;4);
4) @ (4;2n;-1), b (-1;1;n)?

VYciaoBue nepneHIMKyISIPHOCTH 3aUChIBAETCs Kak:

a-b=0.
)@ -b=21+3(-1)+3n=0;2-3+3n=0;
3n:1;n:l;

3

2) @ b=nn+(2)(-n)+1-1=0;

P42+ 1=0;(n+17>=0n+1=0;n=—1;
3)a-b=nn+2n(-2)+1-4=0;
n—4n+4=0;(n-2=0;n-2=0;n=2;

4) @-b=4(-1)+2n1+(~1)n=0;-4+2n-n=0;
n—4=0;n=4.

56. Jauer tpm Toukm A(1;0;1), B(-1;1;2), C(0;2;—1).
Haiinure Ha ocu z Takyro Touky D(0;0;c), 94T00BI BEK-

TOPHI AB u CD 6blin MEePICHANKYISPHEIL.

YcnoBue NEPHOCHAUKYJIAPHOCTU 3alIMChIBACTCA:

AB-CD =0. Jlanee AB = (-1 —1;1-0;2—1)=(-2;1;1);
CD =(0-0;0—2;c + 1) = (0;=2;c + 1). Tak uto

AB-CD =-2:0+(=2)-1+(c+1)1=0;
2+c+1=0;¢c-1=0;c=1.

57. BexTopel @ u b o0pazytot yron 60°, a BEKTOp ¢ UM
nepreHaAnKysipeH. Haiinnte aGCOMIOTHYIO BEINYUHY

BeKkTOpa a +b +c.

ITo ycnosuto:
a"b=60°%a"c=90° b c=90°

nMeeMm: |E+I;+E|=\I(E+I;+E)2 ;
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(a+b)+c)Y=(a+b)y+2c(a+tb)+c’=
=a’+b*+2a-b+2a-c+2b-c+c’=
=a’+b*+c’+2a-b+2a-c+2b-c;

a-c=0, bh-c=0 (o ycnoBuro, Tak Kak alc u ble ), TO
((c_z+l;)+5 = @2+b?+¢*+2a b, Ho TakKe

]|

_ 1 _
-b=|al|b |cos60°= 7 -|a@ |-| b |. Tak 4TO OKOHYATEIBHO:

|@+b +T|=/@+b +2)* =y|af+p P+l +alb] .
58. Bexropwl a, b, T CIMHWYHON IIIHHBI o0pazyrot

mormapao yrasl 60°. Haiiaure yrom Mexmy BeKTopa-
MH:

HYaub+c;2)aub-c.

meem:a -b =a-¢=b -¢=1-1-c0s60° = —;

[\

2
15+2|=+/(b +2)* =b? +c? +2b7 =1+ 1+1=/3 ; nostomy
a-(b+o)_ 1 1

CoOSp = —=—— =—=, I'JIe () — UICKOMBIH yTOJI.
@b re 1 B y
Tax uro @ = 54°44’;
_ _ 1 1 G-(b—-¢C
2 a(h-c)=a b-a F=a-t=0,cos9= L) _¢
2 2 jab —¢|

3HAYHT, @ = §= 90°.

59. Hansr gersipe Touku A(0;1;-1), B(1;-1;2), C(3;1;0),
D(2;-3;1). Haiigure KocHHYC yria () MeXIy BEKTO-
pamu AB u CD.

3amaua pemiena B yueOHuke m. 170 ctp. 53.
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60. Jamer tpm Toukm A(0;1;-1), B(1;-1;2), C(3;1;0).
Haiinure xocunyc yria C tpeyronsauka ABC.

B

C
ZC — yron Mexay BEKTOpaMu CA u CB. Ho
CA =(0-3;1-1;-1-0)=(=3;0;-1);
CB =(1-3;-1-1;2-0)=(-2;-2;2), nanee
|CA |=v9+0+1=+10;|CB|=v4+4+4=412=24/3;

CA-CB=(-3)(=2)+0-(=2)+(-1)-2=6-2=4.
Tax uro cosC = CA-CB = 4 = 2 = i
CA|-|cD| Y0432 30 V15

61. JloxaxxuTe, 4TO Yroja ( MEXIy MPSMBIMH, COAEpIKa-

IIAMHU BEKTOPBl a W b, ompenernsercs n3 ypaBHe-
HUSL:

| =1a |15 |-coso.

Paccmorpum AACB, rae AC=a, AB=b u CB=b—a. Ilo TeopeMe
KOCHHYCOB:!

BC?= AC?*+ AB*— 2-AC-AB-cos®, T0 ecTh
(@ —-b)yY=a’+b>-2|al|b |-cose.
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(a —b)yY=a*+b*-2a-b,tak uro
a’*+ b?-2]al|b|cosop=a’*+ b?-2-a-b,T10ecth
a-b =|a | b |-cos@. Uto u TpeOoBAIOCH TOKA3aTh.

62. 13 BepmmHBI npsMoro yriaa A TpeyroiasHuka ABC
BOCCTaBJICH IepreHIuKyinssp AD k muiockoctd Tpe-
yrojabHuka. Haiiiure KocuHyC yria ¢ MeXAy BEKTO-
pamu BC u BD, ecnu yron ABD pasen o, a yron
ABC pasen J3.

Zo = ZDBC.
IIposenem DE L BC.

ITo Teopeme o Tpex nepnenaukyisapax AE L BC.
Tak uro TpeyronsHuku BAD u BAE —
IIPSMOYTOJIbHBIC
Tak uro BA = BD-cosa;
BE = BA-cosp = BD-cosa.-cosP. Haiee,
BE _BD-cosa-cosf
cosp= —=———"—"=
BD BD

=coso.-cos.

63. Haxsionnas obpasyer yroi 45° ¢ miockocteio. Uepes
OCHOBaHME HaKJIOHHOW IpOBe/IeHa NpsMasl B IIOCKO-
CTH TOJ yriioM 45° K mpoeKun HakiIoHHOW. Haiiute
YTOJI (9 MEXy 9TON NPSMON U HAKJIOHHOM.

IIycte SB — nanHas HakioHHasi, BA —
ee MPOeKIHs, TO €CTh SA — MepIeHINKYIISIP.

Torma ZSBA =45° (110 ycioBuio).
ZSBE — nuckomsrit; ZSBA=ZCBA = 45°,

J2 SB

AB =SB:-cosSBA =SB —=—

2 2

(w3 ASBA , rme £4=90°).

CB v2 SB
CB = AB-cosCBA = —- £ =7( 10 TeOpeMe O TpeX MepIeH/IH-

kynapax ACLBE, u tpeyronsauk CBA — mpsiMOYTOJIbHBIH);
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£ SBC = ¢ B npsiMoyrosibioM ASBC .
BC 1

Torma cos¢p = — = —: SB = —, tak 4ro
SB 2 2

¢ = 60° — UCKOMBIi1 yroi.

64. 3 TOUKM BHE INIOCKOCTH NPOBEICHBI MEPIICHIUKYIISP
W JIBe paBHbIE HAKIIOHHBIE, 00pa3yloIlue YIJbl O. C
MEPHECHANKYIIPOM. HaWIUTE YroJl ( MEXIy NpOeK-
LUSIMA HaKJIOHHBIX, €CIIH yToj MEKAY HAKIOHHBIMHU

B.

c

[Iycte AB u AC — nanHbIe HaKIOHHBIE, AO — IEPICHIUKYIISP.
Torna uckomsiit yroa ¢ = ZBOC — uCKOMBII.

OB = OC = a (xak paBHbIC IPOEKLIUH PABHbIC HAKIIOHHBIE).
Paccmorpum ABOC:

OB’ +0C* -BC* 24° - BC?

T 0B o 242
Janee, AB = AC.
Jlanee u3 ABAC : BC? = AB? + AC? —2AB-AC-cosp.
Ho AB=AC= .a (13 AAOB). Tax uro
sina
BC? = a? + a? ) 2 cosP
sin®a sin? o sin? o
2a2—2a2(1fCSSB) ,
1 cos = 2s1n o =1_(1—.c;)s[3)=cos[3-—;:0s o
2a sin” o sin” o

99



	§15. Аксиомы стереометриии их простейшие следствия
	§ 16. Параллельность прямых и плоскостей
	§17. Перпендикулярность прямыхи плоскостей
	§18. Декартовы координаты и векторыв пространстве



