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YIoJl MEXAY NPAMBIMH

3agaun ypoBHS A SIBISIFOTCS MOJTOTOBUTEIBHBIMU [JIs1 peleHUs 3amanuil 14
npodribHOro EI'D 10 TemMe «YToa Mexay IpsSMbIMU. boblras 4acTh 3a1a4 YpOBHS
B B3siTa M3 peajbHBIX K3aMCHAIIMOHHBIX U JTUArHOCTUYECKUX PAOOT MPOILIBIX JICT.

Yros Mexay AByMsl IPAMBIMH. Y2710M MeHcOY 08YMs NepecekarousumMucs npsmolmu
Ha3bIBAETCA HAMMEHBLIMN U3 YIJIOB, 0OPA30BAHHBIX MPH MEPECEYEeHnU MPAMBIX. OUeBHIHO,
0" <a<90°. Yriiom Mexay CKpemHBAKIMHMUCH NPAMBIMH Ha3LIBAECTCS YO MEXIY
HEPECEKAIOIIUMUCS IPSIMBIMH, COOTBETCTBEHHO HapauieIbHBIMU JIAHHBIM
cKpemuBaronmMes. Jasi HaXoKIeHHst ITOro yrja, Kak IPaBHio, MCIOJB3YIOT TEOPEMY
KOCHHYCOB. J[BE IPsAMBIE HA3bIBAKOTCS MEPIEHAUKYIAPHBIMY, €CIH IO MEXKIY HUMU PaBeH

90°. Vron Mexy mapauieIbHBIMU IPAMBIMU CYATAETCS PABHBIM HYIIIO.

HaxoxxneHue yria Mexxay nNpsiMmbIMM KOOPAMHATHBIM MeToaoM. 1) Haxoaum
KOOPAMHATHI JBYX TOUYEK Ha Ka)KJ0W M3 NpsAMbIX. 2) Haxonum KoopAHHATHI BEKTOPOB
(1751 3TOrO M3 KOOPAMHAT KOHIIA BHIYMTAEM COOTBETCTBYIOIINME KOOPAMHATHI Hayaja).
3) Ucnonp3ys ckanspHOE MPOU3BEACHHUE BEKTOPOB, HAXOJIUM KOCHUHYC yIja MEXIy
3T BEKTOPAMH, KOTOPBIA U OYIET SBIATHCA KOCUHYCOM YIjla MEXAY HIpPSIMBIMH,

~ AB): ab _ XX, + Y, + 4,7,

cos(a — = - - > - = =, rae Xi, Y1, Z1 KOOpAMHATBEI BEKTOpPa
b \/xl +Y, +2; \/xz +Y, +2,

—

a

a, a Xp, Y2, Z, KoopauHaThl BekTopa b . 4) Ecnm kocwHyC MONydnscs paBeH
OTPHIIATEILHOMY 3HAUEHUIO, TO OEpeM 3TO 3HaYEHHE MO0 MOJTYJIIO.

YpoBens A

1A. B xy6e ABCDA,B,C,;D; touku E, K — cepemnunnl pebep A8, u DD,
COOTBETCTBEHHO. Haiinure yriibl MexXAy NpsIMBIMU:
a) BB n CD, 6) BB n BD, B) ABl " CDl, F) ABl " BC;L, I[) CAl " BCl,

2A. B xyobe ABCDA;B;C;D; x muaronamu A;C mpoBenn NEpneHAUKYISPHI U3
BepivH A 1 B. Haitaute yron Mexay 3TUMU NEPIeHIUKYIISIpaMHU.

3A. B ky6e ABCDA;B;C1D; x muaronamu AC; mpoBenu NepneHAUKYJISAPHI U3
cepenut pedep AB u AD. HalinuTe yron Mexay STUMH NMEPIEHAUKYIISIPaMU.

4A. Jlan npaBunbHbIi TeTpasap ABCD. Touku K, M u N — cepenunst pédep BD,
AB u AC cootBetcTBeHHO. HaliuTe yribl Mexay NpsIMbIMU:

a) ABu CD; 6) DMuBC; B) DMu BN; r) AKu BN.

5A. Jlana npaBuiibHas 4eThIpéxyroyibHas nupamuga SABCD c¢ BepmmHOi S. Bee
p€6pa mupamuabl paBubl, M — cepennna 6okoBoro pebpa SD. Haligure yrisr Mexmy
MPSMBIMHU:

a) ASuBD; 6)ASuCD; B)SAuCM; r)SBu CM.
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6A. B mpaBmwipHON 4eThipéxyronbHoil mupamune SABCD (¢ BeprmmHO# S)
O6okxoBOE peOpo paBHO cTOpoHE ocHOBaHMs. Touka M — cepeauna pebpa SB. Haiigure
yroa mexay npsimeiMa CM u SO, e Touka O — IeHTp OCHOBAaHMS TUPaAMU/IBI.

7A. Pebpa AD u BC nupamuast DABC pasubsl 6 u 8. PaccrosHue mexmy
cepenunamu pedep BD u AC pasuo 5. Haligute yron mexay npsimbiMu AD u BC.

8A. B mpaBuibHON yeThipexyronbHoi nupamuae SABCD (¢ BepmmHoit S), Bce
pé6pa kotopoit paBHbl 1, Touku E, F — cepenunnl pedbep coorBercTBeHHO SB 1 SC.
Haiingute yron mexay npsameiMu AE n BF.

9A. Jlana mpaBwibHas TpeyroiabHas npusmMa ABCA;B;C;. bokoBoe pedpo AA;
paBHo ctopoHe ocHoBaHus ABC. Touka M — cepeauna pedpa BC. Haiigute yrisi
MEXTY TTPSIMBIMH:

a) ACu B]_C]_; 6) AA1 u BC]_, B) AM n BC]_, F) BC]_ u CA1
10A. Jlama mnpaBwibHas 1mectuyroabHas mpusma ABCDEFA;B;CiD;E;F;.

bokoBoe pedbpo AA; paBuHo ctopone ocHoBanusi ABCDEF. Haiimute yrisl mexmy
PSIMBIMU:

a) EA;u AB; 6) BE;u AF; B)BD; uCD; r)BE; unAB..

11A. Jlana npaBwibHas mectuyroipHas nupamuga SABCDEF c¢ Bepumnoit S.
BokoBoe pedbpo BaBOE 00IIbIIE CTOPOHBI OCHOBaHUA. HaliquTe yribl Mexay MpsSMbIMU:

a) SBu AF; 6) SCu AE; B)SBu AE; r)SBu AD.

12A. B mpaBwibHo# mectuyronbHoit nupamuae SABCDEF (¢ BepmuHol S),
CTOPOHBI OCHOBaHHWsI KOTOpoW paBHBI 1, a OokoBble p&Opa paBHBI 2, Touka K —
cepenuna pedbpa SD. Haiiaure yron mexay npsmeivu AS u FK.

OTBETHBI

V15 V10

1A.2a) 90°; 6) 90°; B) 90°; r) 60°; m) 90°; e) arccosf; x) arccos?; 3)

15

arccosf. 2A. 60°. 3A.60. 4A.a) 90 ; 6) arccos?; B) arccos%; r) arccos%.

NG

5A. a) 90°; 6) 60°; B) arccos%; r) arctgy/2. 6A. arccos = 7A. 90°. 8A.

arccos%. 9A. a) 60°; 6) 45; B) 90; 1) arccos%. 10A. a) 90°; 6) arctg%; B)

Ve

arccos%; r) 90°. 11A. a) 60; 6) 90°; B) arccosT; r) arccos%. 12A.

J10

arccos —— .
4
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Yposens B

1B. Jlana tpeyrospHas nupamuaa ABCD.

a) [TocTpoiite e€ ceueHune MIOCKOCTHIO, TPOXOAIICH depe3 cepenuny pedpa AB
napasuienbHo péopam AD u BC.

6) Haiigure yrom mexay mnpsmeiMu AD u BC, eciu AD =24, BC=10, a
paccrostaue Mexy cepennnamu péoep BD u AC pasno 13.

2B. Touka K nexur Ha pebpe AD Tpeyronbnoit nupamuast ABCD.

a) IlocTpoliTe ceyeHne MUpaMubl MIOCKOCTBIO ¢, MPOXOJAUIEl yepe3 Touky K
napaiensHo péopam AB u CD.

0) Ilyctb M — Touka mepecedenus miockoctu a ¢ peopom BC. Haiigure yron
mexay npsmbiMua AB u CD, ecniu K — cepennna pedpa AD, AB =8, CD =6, KM =5.

3B. B npaBunbsHo# mectuyroipHoi nupamuae SABCDEF ¢ Bepmmno#t S Touka
M — cepenuna 6okoBoro peopa SC.

a) ITocTpoiite Touky rnepeceuenus npsmoit BM ¢ mimockocteio rpanu ESF.

0) Haiinure yron mexay npssmbima BM u DE.

4B. Touka G nexutr Ha OokoBOM pedOpe SC mpaBHIIBHOW IIECTUYTOJIHHOM
nupamuasl SABCDEF ¢ BepmuHoit S.
a) IloctpoiiTe TOuky mepecedenust npsmor BG ¢ mimockocTeio O0KOBOW TpaHH

ESF.
0) Haitnure yrom mexmy mnpsmeiMa BG m AD, ecnmm CTOPOHBI OCHOBaHUS

nMpamMubl paBHbI 6, 00KOBBIE PEOpPa paBHBI 313, a SG:GC=1:2.

5B. OcnoBanust npusmbel ABCA;B;C; — paBHOCTOpOHHME TpeyroibHUKU. ToUuku
M u M; — uentpsl ocHoBanuii ABC u A;B;C; cooTBeTCTBEHHO.
a) Jlokaxwure, 4To yroj Mexay npsameivu BM i C;M; pasen 60°.

0) Haitnutre yrom mexnay npsmbiMa BM; u C;M, ecnu mpusma mpsimas u
AB:AA;=3:2.

6B. OcnoBanume mnpsamor npmsmsl ABCA;B,C; — paBHOOeapeHHBIH
npsIMOYTOJIbHBIN TpeyronbHuK ABC ¢ mpsimpiM yriom npu BepmuHe C. Touka M —
cepenuna pedbpa AB. M3BecTHO, uto AB = 2AA;.

a) Jokaxwure, uro npsimeie A;C 1 MB; nepnieHnukynspHsI.

0) Haiinure yron mexay npsambiMu AC; u MB;.

/B. Jlana mnpaBwibHas mmectuyroiabHas mupusma ABCDEFA;B,C,D;E;F; co

CTOPOHOM OCHOBaHMS /3 1 GokoBbIM pebpom 1.
a) Jlokaxxure, uro ockoctu ACA; u B,CE; nepnenaukyisipHbL.
0) Haiinure yron mexny npsmeimu BF, u CD;.

8B. Jlana npaBuwibHas mectuyroibHas npuzma ABCDEFA;B,C;D;E;F;.
a) Jlokaxure, uro mockoctu ABiF u ACC, neprieHIuKyIsipHBI.

0) Haiinure yron mexny npssmeivmu AB; u CFy, ecmn 44, = AB2.
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9B. OcnoBanue mupamuasl SABCD — mapamnenorpamm ABCD. Touka K —
cepeauna pedpa SD.

a) Ilnockocth mpoxomut uepe3 Touky K mapamrensHo memmanam BM u SN
rpaneit BSC u ASD. Tloctpoiite mpsiMyto epecedeHus 3TOH MIOCKOCTH € TNIOCKOCTHIO
OCHOBaHUS TUPAMU/IBI.

06) Haiigute yron wmexnay npsmeimu BM u SN, ecnu mupamumma SABCD
npaBHIIbHAs, TPUYEM Bee e€ pEOpa paBHBI.

10B. Jlan npsmoyroneHbiii mapamtenenumnenq ABCDA;B;CiD;. Toukun K u L —
neHTpsl rpaneit BB;C,C u A;B;C,D; cooTBeTCcTBEHHO.

a) Jlokaxure, 4To TOYKa nepeceyeHus mpsamord KL ¢ MIocKOCThIO OCHOBaHHUSA
ABCD pasnoynaneHna ot BepuuH B u C.

0) [lyctb M — cepenuna pedpa CD. HalimuTe KoTaHreHC yriia Mexay MpSIMbIMUA
MD; u KL, ecnmi uzBectHO, uto AB = 2AA;.

11B. Jlan mapamnenenumnenq ABCDA;B;C,D;. Touka M — cepenuna pedpa A;B;.

a) JlokaxuTe, 4To Jit00ast MIIOCKOCTh, MPOBEIEHHAA Yepe3 TOUKy M mapaiienbHo
nuaronanu CA; nmapasuienenurmnesa, IpoxoauT yepes nentp rpanu BB,C,C.

06) Haitnure yron wmexay npsmeiMu BM u CBj;, ecnu mnapamwienenunen
npsimoyrodbHbiil, AB =2BCu CC, : BC=4:3.

12B. OcHoBanmne nupamuasl SABCD — kBagpar ABCD, BeicoTa mupamMujibl
IPOXOJUT Yepe3 Touky D.

a) Jlokaxure, 49TO BCE OOKOBBIC TpaHU MHPAMHUIBI — MPSIMOYTOJbHBIC
TPEYTOJIbHUKH.

0) Ilyctb M — cepeaunna 6okxoBoro pebpa SC. Haiimute yron Mexmay mpsMbIMH
AM u BC, ecimu W3BECTHO, YTO OTHOIICHHWE BBICOTHI MHUPaMHUIBI K CTOPOHE €&

OCHOBaHMs paBHO 11.

13B. Jlana mpaBuibHas 4deTbipéxyroibHas nupamuna SABCD c BepmuHoil S.
Touku M u N — cepenunnl pédep AB u SC.

a) [TocTpoiiTe ceueHre mupaMmuabl MIOCKOCTHIO, Tpoxoadiel yepe3 npsamyo MN
napaymenbHo SA.

0) Haiinure yron mexay npsimeiMu SA u MN, eciu 6okoBoe peOpo mUpamMuIbl
PaBHO CTOPOHE OCHOBAHUSI.

14B. B ocnoBanuu nupamuasl DABC nexuT npsiMoyronbHbiid TpeyroibsHuk ABC
C MpsMBIM yriioM 1nipu BepuinHe C. BpicoTa nmupamMuabl IpoXoAuT Yepe3 TOUKy B.

a) Jlokaxxure, 4TO OTpe30K, coenunsitouii cepenunbl pédep BC u AD, pasen
OTpe3KYy, coeaunsronemMy cepeannnl pédep AB u CD.

0) Haitnure yron mexmay npsimoit BD u mpsiMoii, mpoxonsiield yepe3 cepeuHbl
pé6ep BC u AD, ecnu uzBectHo, uto BD = AC.
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15B. /lana mpaBuibHast TpeyroibHas mpuzma ABCA;B;C;. Ha pebpe BC B3srta
touka M, mpuuém BM : CM =1: 2.

a) Jlokaxxute, 4TO IIJIOCKOCTb, MPOXOJsIas 4epe3 LeHTpbl rpaHed A;B;C; u
BB,C,C nmapamnensHo pedpy AC, mpoxoauT uepe3 Touky M.

0) Ilycte K — cepenuna pebpa A;C;, N — nientp rpanu BB;C;C. Haligute yron
mexay npsmbiMu B;K u MN, ecmu = AC :18\/5, AA = \/]3

16B. OcnoBanue mnpusmel ABCDEFA;B,C:D:E;F; —  mnpaBunbHbIi
mectuyroasHuk ABCDEF.

a) [locTpoiite Touky nepeceuenus npsmoii B,E ¢ minockocteio ACD;.

6) Haiinute yron mexnay npsambeiMu AB; u BDj, ecnu mpusma npaBuiIbHas, a

AA 1 AB =+/3:1.

17B. Hana npsmas npusma ABCA;B,C,. ITnockocTs, mpoxoasinas depe3 IeHTP
ocHoBaaus A;B,C; u cepenuny K pedpa BC, mapannensna npssmoii AB. 3Ta m1ockocTh
nepecekaet npsmyto CC; B Touke L.

a) Jlokaxwure, uto CL = 3CC,.

6) Haiinure yron wmexay mnpsambimu KL u AC;, eciu 2ACB=90 u

AQ:AC:%BC.

18B. B ocnoBanuu nupamuasl SABCD nexut tpaneuus ABCD ¢ ocHoBaHusMU
AD u BC u npsmeiM yriiom npu Bepimmne A, mpuuém BC = 2AD. Bricora mupamuisl
MIPOXOJIUT Yepe3 TOUKy A.

a) JlokaxuTe, 4TO CEUEHUE MUPAMHUIBI TNIOCKOCTHIO, MPOXOASIIEH Yepe3 MPAMYIO
AD u cepenuny M pebpa SC, — mpsiMOYTOJIbHUK.

6) Haiiqute xocunyc yria mexnay npsmeimu AM u CD, ecnam u3zBecTtHO, 4TO

AD=AB u SA=+/3AB.

19B. B ocnoBanuu nupamunsl SABCD nexut paBHoOenpennas tpanernus ABCD
c ocuoBanmsimu AD u BC. Bricota mupammnabsl mpoxomuT uepe3 Touky A, SH —
BeIcoTa TpeyronbHuka BSC. M3BectHo, uto BC = 2AD, AB = AD = 25A.

a) Jokaxwure, uro SH = CD.

6) Haiinure kocunyc yria mexay npsmbeiMu CD u SH.

20B. OcuoBanne ABCD mpsimoit mpuszmbl ABCDA;B;C;D; — pomM06 ¢ octpeim
yrnom 60  mpu Bepmmne A. Touka M — cepenuna pebpa CD, Touka H nexur Ha
ctopone AB, mpuuém DH — Bricota pom6a ABCD.

a) lokaxwute, uto D;M 1 DH.

6) Haiimure yron mesxny npsameivu MDy 1 BCy, ecim ZABA; = 60",

21B. OcunoBanue mnpsamoi mnpusmel ABCDA;B,C;D; — paBHoOenpeHHas
tpanenust ABCD ¢ ocaHoBanussmu AD = 2BC u 6okoBoii croponoit AB = BC.

a) loxaxwure, uto AB L DB;.

0) Haitnure yron mexnay npsmeiMu CD; u DB, ecnu 6okoBas rpans AA;D;D —
KBajpar.
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22B. JIse npaBuibHbie nupamuasl DABC u FABC umeror obmiee ocHoBanne ABC
M PACIOJIOKEHBI MO pa3HbIe CTOPOHBI OT Hero. Bee miiockue yribl npu BepmrHax D u
F npsimble.

a) Jokaxure, uro yron Mexnay rmiockoctsmu ADB u AFB pasen yrimy mexnay
npsimeiMu CD u CF.

0) Haitnure yronm mexny npsmeiMu AD u BF, ecnu OokoBble p&Opa Kaxmou
UPaMUJIBI PaBHBI 1.

23B. JIBe mpaBmibHble yeThIpéxyronbhbie nupamuasl EABCD u FABCD umeror
obmiee ocHoBanre ABCD u pacrnoniosxeHsl o pazHble CTOpOHBI OT Hero. Touku M u N
— cepenunsl pédep BC u AB cooTBeTcTBeHHO. Bee péopa mupamu paBHBbI.

a) JlokakuTe, 4To yroa Mexay npameimu AE u BF pasen 60 .
0) Haiinure yron mexay npsamsiMu EM u FN.

24B. OcnoBanue mupamuasl DABC — mpsimoyromnbnbiii TpeyroasHuk ABC ¢
OpsMbIM yTii0oM IipH BepiuuHe C. BoicoTa nupamuabl npoxoaut yepe3 Touky B. Touku
M u N — cepeaunsi pédep AD u BC cooTBeTCTBEHHO.

a) Jlokaxure, uro MN sBisietcst 6uccexkrpucoit yrina BMC.
0) Haiinure yron mexay npsmbeiMu BD u MN, ecniu BD = 672, AC = 16.

OTBETbI

NG

1B. 90°. 2B. 90°. 3B. 90°. 4B. 60°. 5B. arccosi—i. 6B. arccos?. 7B.

11410
40

arccos

. 8B. 90°. 9B. arccos%. 10B. 3. 11B. arccos%. 12B. 60°. 13B. 30°.

J6 326 3 3

14B. 45", 15B. arccosg. 16B. arccos—. 17B. arccos . 18B. —. 19B. —.
11 4 26 4 4

11413 J35
52

21B. arccos——. 22B. arccosz. 23B. arccosz. 24B.
14 3 3

20B. arccos

42

arctg——.
: 3
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