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MNPETHCJ/IOBHE

Bil HauMHaeTe M3yyaTh OAMH M3 CAMBLIX VBJIEKATEJbHBIX M BaKHBIX
pazziesioB MeoMeTpHUH — CTepPeoMeTpPHI0. 3aueM Ke oHa Hy:kHa? Bo-niepBhiX,
HMEHHO OHa 3HAKOMHT ¢ pasHooOpasueM IpocTpaHCTBeHHBIX (hopM, 3aKo-
HaMHU BOCHPHUATHA M H300pakeHUdA IIPoCTPaHCTBeHHBIX (hUryp, (hopMmupyer
HeoOXOoMMBIe IIpOCTPaHCTBeHHEIE NpeicTaBiIeHUA. Bo-BTOpBIX, cTepeoMeT-
pHA JaeT MeTo HaVUHOTO MO3HaHMA, CIOCOOCTBYET Pa3BHTHIO JOIHUYECKOTo
MBIIILJIeHHA.

Kpome aToro, mavueHue cTepeoMeTpHH MOMOTraeT HNpHOOpeTeHHIO
HeoOXOJHMBIX NpPaKTHUYeCKHX HABLIKOB B HM300pakeHHH, MOJeJIHMpPOBaHUHU
1 KOHCTPYMUPOBAHHHM IIPOCTPAHCTBEHHBIX (PUTYP, B M3MEepPeHHH OCHOBHBIX
reoMeTpHUeCcKUX BeJIWUYHNH (AJIHUH, VIJIOB, ILI0OIIaAeil, 00BeMOB).

IToapaenne nH(pOPMAIIMOHHBIX TeXHOJOTHII He TOJLKO He CHHUKaeT, HO
1 YCHJIHUBaeT pPoJb NeOMETpPHHU, NOCKOJIBKY IPH 3TOM CVIIECTBEHHO paclii-
PAITCA BO3ZMOKHOCTH I'padTuecKoro npejicTaBjJIeHuAa MaTepHuaJja, KOMIIBIO-
TePHOr'0 MOAEeIUPOBAHHA.

Bech yuebHMK pas30dHT Ha ryiaBbl U NVHKTHI, KOTOPEIe cojep:kaT Teope-
THYEeCKHII MaTepHaJ, 3aJaHud A8 caMoCTOATeIbHOM padboThl, BOIPOCEH! A1
[IOBTOPeHH A, 3aJadld pasJIHUYHOTO YPOBHSA TPVIHOCTH.

Komne1 jora3zaTesnbcTBa TeopeMbl TOMedYeH 3HaKoM ().

3ajjlauy pasjeJieHbl 110 yporHAM A, B u C. 3agaun ypoBHA A HMeOT
HauyaJbHBIN VPOBEeHb TPYAHOCTH MU OTBeUalOT 3a IOHUMaHHEe OCHOBHOIO
MaTepHasia. 3agaun vpoBHA B aBagiorca 6aszoBeiMu. VX BRITIOTHEHHEe CBU-
IeTeILCTBYEeT 00 OCBOEHHMHM yueOHOro mMaTepHasa JaHHOTO NVHEKTa. 3ajaun
ypoBHA C HMelOT MOBLIIIEHHLIN VPOBeHb TPY/IHOCTH.

IIyHKTEI, OTMeuUeHHBbIe 3Be3J0UYKOH (¥), cogep:KaT AOMOJHHTEJIbHBIN
MaTepHas, He BXOAAMUHN B yuedbHyI0 nporpaMmy. OH MoKeT OBIThH UCIIOJIb-
30BaH KaK Ha OCHOBHBEIX VPOKaxX, TaK M Ha JOMOJHUTEJIbLHBIX 3aHATHAX II0
MaTeMaTHKe. B KoHIle yueOHHKa ITpHUBe/IeHBI OTBETHI K 3ajauaM.

Jdlenaem vcrmexoB B H3YUeHHUH reoMeTpHHA!

Aesmopvt



INOBTOPEHUE KYPCA 'EOMETPUH
AJA 7—9 KJIACCOB

OcHOBHBI® IOHATHA IJIaHHMeTpHH

OCHOBHBIMU NOHATUAMHI INIAHUMETPHHU (reoMeTPHUH Ha IIJIOCKOCTH) ABJIA-
I0TCSA MOYKA, NPAMAA U NAOCKOCMb, & OCHOBHBEIMH CBOMCTBaMHM (aKCHOMaMM)
UX B3aMMHOI'O PaCHOJIOMKeHHA ABJIAIOTCA CJe[yIolile CBOHCTBA:

1. Yepes nwbdvie dse mourku npoxodum e0UHCMBEHHAA NPAMAAL.

2. Cywiecmeyrom no kKpauHeu mepe mpu MOYKU, He npuHadaexcawue
00HOU NPAMOIL.

Jdyyom, uaml noaynpsamoi, HaselBaeTCA YacTh NPAMOM, coCTOoAIIad U3
DaHHOU TOUKH U BCeX TOUEK, JeKall[UX OT Hee 0 OAHY cTopoHY. IIpn sTom
caMa JaHHas TOUKAa Ha3blBaeTCHd GCPUWUHOU AYYa, UIN HAYAIOM AYyd.

Ompeskom Ha3blBaeTCs YacTh IPAMOI, COCTOAINAA U3 ABYX JaHHBIX TO-
YeK U BCeX TOUeK, Jexalux Mexay HuMH. [Ipu sToM camMu JaHHBIE TOUKHU
Ha3bIBAIOTCA KOHUAMU OompesKd.

Hauna ompeska — 3TO MOJOKUTEJIEHOE YHUCIIO, IIOKa3biBalolee, CKOJIbKO
pa3 eJUHUYHLIN OTPe30K U ero YacTU YRJaJbIBAIOTCA B JaHHOM OTpe3Ke,

Hauny oTpeaka AB Ha3bIBAIOT TaKKe PACCMOAHUCM MERIAY TOUKaMu A
u B.

duryvpa, obpazoBaHHad ABYMA JyuyaMy ¢ 0OIIell BepIIHHOH M OJIHOH
U3 yacTell IIJIOCKOCTH, OTPAaHHUYeHHOUN 3TUMH JydyaMH, Ha3blBaeTCa Y2Ja0M.
Obutasa BepllMHA JIydell HA3bIBACTCA GEPULUHOU Yed, a CAMH JIVUH — CMo-
poHamMu yzaa.

I'padycrasn eequyuHa yeJia MOKA3bIBaeT, CKOJABKO pa3 yroJ B OJUH I'pagyc
U ero 4acTH YKJIaABIBAIOTCA B 3TOM YIJIY.

YToJ Ha3BIBAETCH PA3IBEPHYMbLM, €CJIN eT0 CTOPOHBI BMECTe COCTABIAIOT
IpAMY0, B IPDOTUBHOM cjlydae YroJ Has3bIBaeTCH HepaA36epHYmMbIM.

I Ba yriia Ha3bIBAlOTCA CMENHCHbIMU, €CTIH OJHA CTOPOHA Y HUX obiad, a
IBe IpyTHe COCTABJAIT BMecTe NpAMYIO.

IIBa yriia Has3bIBAIOTCA B8EPMUKAJIbHbIMU, €CIH CTOPOHBI OAHOTO YIJa
OOIIOJIHAT A0 IIPAMBEIX CTOPOHEI APYroro yria.

¥Yroia, paBHEII CBOEMY CMeKHOMY VIUIY, Ha3bIBAETCHA NPAMbLM Y2J0M.

¥roa, MeHBIIHY MPAMOro yrija, Ha3blBaeTCHA OCMPbIM Y2JA0M.

Yroma, DoablINi NIPAMOTO yIJla, HO MeHLIIHN pa3BepHYTOro yria, Ha-
3BIBAETCA MYNbLM Y2A0M.

Buccermpucoi yriia Ha3plBaeTcs BHYTPEHHUI JIyY, AeJAIHHE 3TOT yroa
Ha JBa paBHBIX yIJa.

Venom mexndy nepeceraUumMUCA NPAMbIMU HAa3bIBaeTCd HAaUMEHbIIINH
U3 YIVIOB, 00pa30BaHHBIX JyuyaMM, HAa KOTOpBIe [eldATCA JaHHBIe IPAMbIe
TOYKOH UX IepeceyeHH.

HBe NpsAMEbIe Ha3bIBAIOTCA NEPREHOUKYIAPHbIMU, €CIU OHU 0OpasyroT
IpAMOH YTOJ.
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IIBe IpAMEbIe Ha IIJIOCKOCTH Ha3bIBAlOTCA NAPALICAbHbIMU, €CTIN OHHA He
nepeceKanTcd, T. €. He HMeT 00X TOUeK.

B rauecTBe aKcHOMBI IPHHUMAaETCA cJAeVIOIee CBOMCTRO.

Yepes mouky, He npuHadaexcawiyo OaHHOU NpAMOU, npoxodum He bogee
00HOU npamol, napaiieibHoiu JaHHOU.

IIyvers npsiMas NpoXOAUT Uepe3 TOUKY A MU NeplHeHAHKYIApHA NpaMoi
b, B — Touka IepeceueHUs ITUX NpAMBIX. OTpe3ok AB Ha3bIBaeTcA nep-
NeHOUKYAAPOM, ONIVIIIEHHBIM U3 TOUKH A Ha upamyio b. Tourka B HasbiBaeTcs
OCHOBAHUCM nepneHoukyaapa. IMHa NepneHAUKYIApa Ha3bIBaeTcsa pac-
cmoAHUeM OT TOUKH A mo npamoi b.

Ina npousBoabHOM Touku C Ha mpamon b, oTIMYHON OT ToUukKHu B, OT-
pe3ok AC HasbIBaeTCHd HAKJOHHOU, IPOBEJIEHHON M3 TOUKH A K npamoH b.
Toura C HasbIBaeTcd OCHOBAHUeM HarkJ0HHOU. OTpe3ok BC HasbsIBaeTcs
NPoeKYUCl HAKJIOHHOU Ha IPAMYIO b,

Pacemoanuem Mexxkay ABYVMSA NapallelbHBIMHU IPAMBIMH HasbIBaeTCHd
IJAHA NeplIeHIUKY.JIdpa, ONVIIeHHOI0 H3 TOYKH, NpUHAaJAIeKalleil oJHoHl
NpAMOM, Ha APVIVIO NIPAMYVIO.

Teopema 0 nMponmopuUHOHAJBHBIX oTpes3kax. IlapannenvHuvie npamovie,
nepecexaouiue CIopPoHbL Y2aa, OMCceKaiom om cmopoH Yyaia nponopyuo-
HALbHble OMpPe3KU.

1. Uzo00pasuTe nATh NPpAMBIX Tak, YTOOBI ¥V HUX OBILIO JecATh TOYEK IIO-
[IapHBIX HepeceueHHIl.

2. Ha npsamoit oTMeUeHsI: a) 3 TOUKH; 0) 4 TOUKH; B) O TOUEK; I')¥ N TOUEK.
CKOMIBKO NMeeTCd OTPE3KOB ¢ KOHIAMH B 3THX TOUKAaX?

3. Ha mpamol mocjiegoBaTeIbHO OTJIOMKeHBI Tpu oTpeaka: AB, BC u CD
Tak, 4uto AB = 3 c¢m, BC = 5 em, CD = 4 cm. Haliiure paccrogHue
MeXIV cepeanHaMM oTpe3koB AB u CD.

4. Ha crkoabko uacTeli pazdMBaioT IJIOCKOCTE 71 NPAMBIX, IIepeceKalnxcs
B OJIHOII TOouKe?

5. CymMma Tpex VriioB, oOpa3oBaHHBIX NPH IIepeceyeHUH JABVX NPAMBIX,
pasHa 306 . Haiigure OoabImmi M3 HUX.

6. Jlyu OC nexur sayTpu yraa AOB, pasrHoro 120 . Hamagure yroa AOC,
ecsan oH Ha 30 MeHnbIe yria BOC.

7. Haligure rpajycHble BeJUUYHHEBI ABYVX CMEXKHBIX VIJIOB, €CJIHM OAUH H3
HHUX B JiBa pasa OoJibIlle APyToro.

8. Obmeii vacTeio ABYX vriaoB AOB u COD, Benmuuunoit 60 u 90 coor-
BETCTBEHHO, gBadercd yroa BOC, senquunHo# 30 . Haiigure yroan AOD.

9. KRoneco umeer: a) 10 coun; 6) 12 cnun. HalijuTe BelWMUYHHY VIJIa
(B rpagycax), KOTOPBIM 00pas3yioT JBe cOCeJIHHUEe CITHUILHL.

10. Ha croabKO rpajycoB HOBepHeTCHA MHHYTHas cTpelka 3a: a) 20 mus;

0) 10 muH; B) 50 Mmun?

(V]
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11. CymMa BYX BHYVTPeHHHX HaKpecT Je:kalluX VIJIOB, 00pa3soBaHHEIX IIa-
palleJbHBIMH IPAMBIMI U ceKvinel, pagHa 150 . HaiianTe aTH VIJIHL.

12. loxkakuTe, 4TO eclIH HEeKOTopasd NIpAMasd NepeceKaeT OAHY H3 JIBVX
mapajiejlbHBIX NPAMBIX, TO OHA IIepeceKaeT U JAPVIVIO IPAMYVIO.

TpeyroibHHKH

TpeyzoavHukom HasblBaeTcsa (uUrypa, odpasoBaHHad TpeMA TOUKaMH,
He NpUHAaAIeKAIUMHA OJHOH NpAMOI, U TpeMs OTpe3KaMH, MNOIapHO CO-
eIUHAIUME 3TH TOUKH. TOUYKH Ha3bIBAKOTCA 6CPUIUHAMU TPEYTOJIbHHAKA,
a OTPe3KH — CMOPOHAMU TPEYTOJIbHUKA.

TpevronbHUK Ha3bIBAETCA OCMPOY200bHbLIM, €CIU Y HEro Bce YIJIBI
OCTpBIE.

TpeyrolsHUK Ha3bIBAETCH NPAMOY20JbHbLM, €CJIN Y HEro ecTh IPAMOH
yTOJI.

CropoHa NpAMOYIOJILHOIO TpeyvroJbHHKA, IIPOTHBOJEKAIIAA IPAMOMY
VIJy, Ha3elBaeTCA 2UNOMEHY301L, ABe APYIHe CTOPOHBI HAa3bIBAKTCHA Kdme-
mamu.

TpeyroJbHHAK Ha3blBaeTCA MYNoy20abHblM, €CIIH Y Hero eCcTh TYIOI yroJl.

Cpeu OCHOBHBIX 5J€MEHTOB TPeVIoJbHHKA, KPOMe BepllIHH, CTOPOH U
VIJIOB, BBIJEJIAIOT CAeIVIoIHe:

MeduaHa TpeyroJbHUKa — OTPe30K, CoeJHHAIONINI BepUInHY TPeyTrojb-
HHUKa ¢ cepeqNHOH MPOTHBOJIeKAIle CTOPOHEI,

Ouccexmpuca TpeyrodbHHUKAa — OTPe30K OMCCEeKTPHUCHI yIia TPeyroJdbHHI-
Ka, COeIUHAIIINN BepIIUHY ¢ TOUKOIl NPOTHROJexRAIlell CTOPOHBI;

8blcoma TPeyrolbHUKA — OTPEe30K, COeANHAIOINI BepIIHHY TPeyroib-
HHKAa ¢ TOUKOH IPOTHBOJE:KAIel CTOPOHBI HIM ee MPOoJoJKeHHUA MU Iep-
MeHAUKYIAPHBIN 3TOH CTOPOHE.

Ilepumempom TpeyroJibHHKa Ha3blBaeTCcAd CyMMa JJIUH ero CTOPOH.

B zaBucHMOCTH OT COOTHOIIIEHHMH MeXKAY CTOPOHaMH, TPeyroJbHHUKH
nojpasfieldloTcAd Ha: a) pa3HOCTOpOHHHe; 0) paBHOOeIpeHHEBIe;, B) paBHO-
CTOPOHHHE,

TpeyroisHUK Ha3bIBAETCA PASHOCMOPOHHUM, €ClIH Y Hero CTOPOHEI I10-
IMapHO He pPaBHEI.

TpeyrolbHUK Ha3bIBAETCHA PABHOOCIPEHHbIM, €CJIN Y Hero JBe CTOPOHLI
PaBHEL.

JTH paBHEIe CTOPOHBI HA3BLIBAKOTCA 00KOSLIMU CMOPOHAMU, & TPEThbA
CTOPOHA — OCHOBAHUEM TPeyvroJbHHKA.

TpeyronbHUK Ha3bIBaeTCSA PAGHOCMOPOHHUM, €CJIN ¥ HEero Bce CTOPOHLI
PaBHBHI.

IlepBEIil MpH3HAK paBeHCTBA TPEYIroJbHHKOB. Eciu 06¢ cmopoHbl U
Y2001 MEHOY HUMU 00HO020 MPEY20lbHUKA COOMEBEMCMEBCHHO PABHLI ABYM
CMopoHam u Yyaay mexoy HuUMuU Opyz020 mpeyzoabHUkKa, mo maxkue mpe-
Y20JbHUKU PABHDL.
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Bropoii npu3Hak paBeHCTBa TpPeyroJbHHKOB. Ecau cmopoHa u 0dsa
NPUACHAWUX K HeU Yzaa 00H020 mpeyzonbHUKA cOOMBeMCMBECHHO PAGHDI
CMOPOHE U JB8YM NPUICHAWUM K Hell yzaam 0pyzozo mpeyzoabHUKA, mo
maxue mpeyzoabHUKU PaGHbL.,

TpeTHii NpH3HAK paBeHCTBA TPEYIOJbBHUKOB. ECau mpu ¢cmopoHbl 00H020
MPeyzoabHUKA COOMBEMCMBCHHO PABHbL MpemM CMOpPoHam 0pyzozo mpe-
Y20AbHUKA, MO MAKUe MpPeyzoibHUKU PAGHBL.

IIpuszHak paBHODeIpeHHOTO TpeyroJabHUKaA. Ecau 6 mpeyzoivHukKe ded
y2/1a pasHsvl, Mo OH PaA6HOOCOPCHHDLU.

OpHOIl 12 OCHOBHBIX TeopeM IIJIaHUMeTPHH ABJfAeTcA cleAyionias Teo-
peMa 00 yriax TpeyroJbHHUKA.

Teopema. Cymma yzao6 mpeyzoarvHuka pasna 180°.

OTpe3ok, COeIMHAIOIIUNA CepeIHHb! JBYX CTOPOH TPeyroJIbHUKAa, Ha3bl-
BaeTcd cpedHell AUHUEU TPpeyroJbHHUKA.

Teopema. CpedHAaa LTUHUA MPeYzoiLbHUKA NapanilenibHa o0HOU U3 €20
CMOPOH U PAGHA €€ NONLOBUHE.

K uunciy 3aMeyaTenbHBIX TOUYEK TPeYroJbHHKA OTHOCATCA:

a) TOUKa IepeceueHUs OUCCEKTPUC (YeHMP 6NUCAHHOU OKPYIHOCMU);

0) Touka IepeceyeHUd cepeIUHHLIX IIePIeHAUKYIAPOB K CTOPOHAM Tpe-
VIOJBHUKA (YUeHMP ONUCAHHOU OKPYMHHOCMU);

B) TOUKa IlepecedeHusa MeguaH (YeHmpoud);

r') TOYKa [epecedeHUsl BLICOT WM UX IIPOILOJIKeHUN (opmoyeHmp).

Teopema (IIndaropa). B npamoyzonvnom mpeyzoarbHuke keadpam
2UNOMEHY3bl PAGEH CYMMe K6a0pamoeé Kamemoa.

Tarkum obpasoM, eciy KaTeThl IPAMOYTIOJIBHOTO TPEYIrOJbHUKa PABHBI
a, b, a runIoTeHy3a paBHa ¢, TO HUMeeT MecTo (hopMyJia

¢ =a*+ b’

IlepBoIil NpH3HaAK MOJ00MA TPeYroJdbHHKOB. Eciau dea yzaa 00H020
mpey2oabHUKA PA6HbL 06YM Y2aam Opyzo2o mpeyzoabHUKd, mo maxKue mpe-
Y20JbHUKU NOJOOHBL .

Bropoii npu3Hak 1moao0Hsa TpeyroJabHUROB. Eciu d6e cmopoHbl 00H020
mpey20abHUKA NPONOPUUOHAAbHBL A8YM CMOPOHaAM OpYzo20 mpeyzoavHUKA
U Y2Jibl, 3AKIOYCHHBLE MEHOY IMUMU CMOPOHAMU, PABHbL, MO MakKue mpe-
Y20 bHUKU NOJOOHDBI .

TpeTHii NpU3HAK M0J00MA TPEYroJabHHKOB. Ecau mpu cmoponsl 00H020
mpey2oabHUKa NPONOPULOHAIbHBL MPeM CMOPOHAM OpY2020 MpeyzoibHUKA,
mo maxue mpeyz2onabHuKU nodoodHbL.

13. HapucyiiTe: a) ocTpoyroJbHBIH TpeyroabHUK ABC; 0) N1pAMOYIOJbHBIH
TpeyroabHUK ABC; B) TyIoyroiabHBIH TpevroabHUK ABC. IIpoBeaure
MeauaHbl, OMCCeKTPHCHl ¥ BBICOTHI 9THX TPEVroJIbHUKOB.
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14. IlepumeTp TpevroJbHHKa paeeH o4 cM. HaliguTe ero cTopoHbl, ecJH
OHH OTHOCATCA Kak 2 : 3 : 4.

15. Jloka:xkuTe, UTO B PaBHBIX TPeyroJbHHKAaX PaBHbLI COOTBETCTBVIOIHE:
a) MeanaHbl; 0) OMCCEKTPHUCEHI; B) BHICOTHI.

16. IlepumeTp paBHOOeJApeHHOTro TpeyroiabHHKa pasBeH 15,6 m. Hailigure
ero CTOPOHEBI, ecJIM: &) OCHOBaHMEe MeHbIIle DOKOBOM CTOPOHBI Ha 3 M;
0) ocHOBaHHNe 00.JibIlle DOKOBOI CTOPOHBI Ha 3 M.

17. Tokamxure, 4To eciau B TpeyroasHUKax ABCu A BC AB=A B, AC=
= A C,, meguana CM pasHa meiuane C M , 1o TpeyroabHUKU ABC u
A B C paBHEL

18. B tpeyroasHuke ABC yron A pasen 40, AC = BC. Haiigure yrou C.

19. ¥Vrawl TpeyroJlbHHKa oTHocATcA Kak 1 : 2 : 3. Haligure MeHbIINH U3
HHUX.

20. B tpeyroanHuke ABC AB u BC paBHBI. BHeniHui yroJa npu BeplinHe
B pasen 138 . Haigure yroa C.

21. IlepumeTp TpevroJibHHKA paBeH 15 cMm. HaliguTe nmepuMeTp Tpeyroib-
HHKa, OTCeKaeMoro oT JaHHOTO KaKoM-HUOVIL ero cpeaHell JUHHEH.

22. HaiiguTe BBICOTY PaBHOCTOPOHHErO TPeyroJbHUKA €O CTOPOHOH 1.

23. CTOpOHBI OJHOTO TPeVIroJbHHKa paBHEI 16 cM, 8 cm 1 10 ecm. MeHbInIaA
CTOPOHA BTOPOro TPeyroJbHHUKA, IMOJO0OHOrO IIepBOMY, paBHa 6 cM.
HaiiguTe Apyrue CTOPOHLI BTOPOTrO TPEVIrOJbBHHUKA.

24, JloxkakuTe, YTO BhICOTA NPAMOYTOJIBHOTO TPeyroJbHHUKA, ONVIIeHHasd
Ha TUIIOTeHY3y, pa3dbHBaeT ero Ha JBa TPeYroJbHUKA, IOI00HBIX HC-
XO/THOMY.

JloMaHble U MHOT'OYIOJbHHEH

Jomanou HazwpIiBaeTcda (urypa, obpazoBpaHHasd KOHeUHBIM HabopoM OT-
Pe3KOB, PACIIOJIOMKEHHBIX TaK, UTO KOHeIl IepBOoro ABRJAAeTcH HauaJaoM BTO-
poro, KOHeIl, BTOPOro — HavaJoM TpeThero u T. J. OTpe3KH Ha3bIBAKTCHA
CMOPOHAMU JOMAHOWU, a UX KOHIBI — GePUWUHAMU JOMAHOIL.

CyMMa AJIHH CTOPOH JOMaHOM Ha3bIBaeTcAa OAUHOU JOMAHOU.

Jlomanasa obozHauaeTca mocaeqoBaTeILHBIM YEasaHueM ee BepminH. Ha-
npumep, romanasg ABCDE, nomanas A A,...A .

Ilpocmout noMaHOM Ha3bIBaeTcHd JoMaHasd, He HMelolias TOUeK
caMonepeceueHHu A,

SaMKHYMOU JOMaHOH Ha3blBaeTcd JoMaHasA, V KOTOPOU HavyaJio IIepBoro
OTpe3Ka COBIaJaeT ¢ KOHIIOM TIOCTIeIHero.

S3aMKHYTYIO JOMaHVI0, V KOTOPOH TOUKaMH caMoIlepeceueHns ABIAIOTCA
TOJABKO HadaJlbHafd W KOHeUHasd TOUKHU, TaKyKe Ha3bIBalOT NpPocmoil.

durypa, obpazoBaHHad IIPOCTOM 3aMKHYTOH JJOMaHOH M OrpaHUMuYeHHOH
€10 BHYTpeHHell 00/1acThi0, HA3bIBAeTCA MHO20Y20AbHUKOM. BepIinHbl JoMa-
HOU HA3bIBAIOTCA GEPULUHAMU MHO20Y20/bHUKA, CTOPOHBI JJOMaHOH — CMo-
POHAMU MHO20Y20bHUKA , & YTJIbI, 0Opa30BaHHbLIE COCeJHUMH CTOPOHAMH, —
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yaaamu MHozoyzoabHuKa . Touky MHOTOYTOJILHIKA, He IPUHAAIEKAIIe ero
CTOPOHAM, HA3BIBAIOTCHA GHYMPEHHUMU.

ITepumempom MHOTOYTOJIBHUKA HA3BIBAeTCA cCyMMa JJINH BCEX €ro CTOo-
POH.

MHOroyronisHUKH JelATCA Ha Mmpey20abHUKU — MHOTOYTOJIBHUKH € Tpe-
MA YIJIaMu, 4emblpexyzoilbHUKU — MHOTOYTOJIBHUKH C YeTHIPbMA YIJIaMH
U T. 7. MHOrOYTOJILHUK, ¥ KOTOPOTO N YIJIOB, HA3BIBAETCH N-Y20AbHUKOM .

IlpasuabHblm MHOTOVIOJLHUKOM HA3bIBAeTCHA MHOTOYIOJNBHHUK, Y KOTO-
pOro BCe CTOPOHEI PaBHLI M BCe YIJIBI PABHEL.

Bvinykavim MHOTOYTOJIBHHKOM Ha3bIBAETCHA MHOTOYTOJBHUK, KOTOPBIH
BMeCTe C JIIOOBIMU JBYMSA CBOUMH TOUKAMHU COAEDPIKHUT U COeIUHAIINN HX
OTPEe30K.

Teopema. Cymma eHYmMpPeHHUX 2106 6bINYKA020 N-Y20LbHUKA PAGHA
180°(n — 2).

25. IIpocraa 3zamrHyTad jJomaHasda nMeeT 20 cropoH. CKOIBKO y Hee Bep-
MIuH?

26. MzobpasuTe 3aMKHYTYIO IATHCTOPOHHIOK JIOMaHVIO, KOTopas HMeeT:
a) ABe TOUYKH caMmollepeceueHHsdA; O) TpH TOUKH caMoIepeceueHH:d;
B) IAThH TOUEK caMoIlepecedyeHusd.

27. HapucyiiTe nmpaBUJBHBIH: a) TPEYroJbHHK; 0) YeThIPpeXYyroJbHHK;
B) DATUYTOJBHHK; I') IIeCTHYTOALHUK. IIpoBephTe npaBUILHOCTE Ha-
PHCOBAHHBLIX MHOTOVTOJILHUKOR € IIOMOINBIO JIHHEHMKH U TpaHCIOPTHPA.

28. Ha cKoJBKO TpeyroJbHHKOB AeJUTCA BRIIMYKJIIBIN: a) YeThIPEeXYTONbHUK;
0) OIATHYTOJBHHUK; B) IIECTUYTOJBHUK; I') N-YIOJILHUK CBOMMH JHAaro-
HalAMH, IPOBeJeHHBIMH M3 OJHOIH BepIIHNHBI?

29. CKoOJIBKO Bcero AmaroHajell HMeeT: a) YeThIpeXVroJibHUK; 0) maTu-
VIOJIBHHK; B) HIECTHYVTIOJbHHK?

30. YUemy paBHBI YIJIBI IPABMJIBHOTO: a) TPeVroJbHUKA; 0) YeThIpexyroib-
HHUKA; B) IATHYTIOJILHUEA; T') HIECTHYTOJbHUKA?

31. CyMMa VrioB BRIIVKJIOT0 MHOTOVIroabHIUKA paBHa 900 . CKOJIBKO ¥ Hero
cTOpOH?

32. HaliguTe BHelIHMe YyIVIbl IPaBUJILHOTO: a) YeTEIPpeXyrojbHUKa; 0) mna-
THYTOJIBHUKA; B) HIECTUYIOJbHUKA; T') BOCBMHUYTOJbHUKA.

YHeThIpeXyrolbHUKH

YUeThIpeXyroJdbHUK, V¥ KOTOPOrO HPOTHBOJeKallie CTOPOHLI IOIIapHO
napajiejlbHbl, HA3bIBAeTCA NAPALICI0ZPAMMOM.

IlepBbili NpHU3HAK NapalliedorpamMma. Eciu 6 uembipexy2oibHuKe 06e
CMOPOHBL PAGHLL U NAPAJJIETAbHbL, MO 3MOM Y€MbIPEXY20bHUK ABIAACMCA
napainenozZpammom .
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Bropoii npu3Hak mapaJjielorpamMa. Eciu 6 uemvipexyzoibHuKe npo-
MUBOICHAWUE CMOPOHbL NONAPHO PABHbL, MO 3MOM YeMbLPeXY2O0AbHUK
AgJAAeMeA NAPAAICA0ZPAMMOM.

IIpamoyzonvHuKoMm Ha3bIBAETCA MapaLIejorpaMM, ¥ KOTOPOT'O BCe YIVIkI
IIpsAMEIe.

IIpusHak npaMoyroasHHKa. Ecau 6 napainenozpamme OUazoHalu pasHbl,
mo amom napairenozpamm A8JAACMCcA NPAMOY20JAbHUKOM.

Pomb6om Ha3plBaeTCcd apajjegorpaMM, ¥ KOTOPOro Bce CTOPOHBI PaBHEL.

IIpusHak pombda. Ecaiu 6 napaaienozpamme QuazoHalu nepneHourkyiap-
Hbl, MO 3Mom Napaiienozpamm asiiemesa pombom.

Readpamom HaspiBaeTcd NPAMOYIOJbHUK, ¥ KOTOPOTO BCe CTODPOHEI
paBHEL.

IIpuznar kBagpara. Ecau 8 npamoyzoivHuke duazoHalu nepneHiukKy-
JAAPHBL, MO IMOM NPAMOY2OAbHUK AGAACMCA KEAOPAMOM.

YHeThIpeXyTroJbHUK, ¥ KOTOPOTO JBe CTOPOHLI ITapajje/bHbl, a JBe Apyrue
He NapaJjljelIbHbl, Ha3blBaeTcd mpaneyuell.

[TapanneabHBIe CTOPOHLI TPalellud HA3BLIBAIOTCA €e OCHOBAHUAMU, a He-
napajielbHble CTOPOHEI — 00KO0BbIMU CMOPOHAMU.

Boicomou Tpamenuu HasblBaeTCd MNepPHeHAUKVIAP, ONVIIEeHHLIH U3 ee
BEpIIUHEI, Ha NPOTHBOJIEKalIlee el OCHOBaHHEe WIH ero IMpoaoKeHHe.

Tpanenusa Ha3blBaeTCA PAGHOOCOPEHHOU, eclil ee DOKOBBIE CTOPOHBI
pPaBHEL.

Tpamneninsa HasbIBAeTCA NPAMOY20abHOU, €CTIN OJUH U3 ee YIJI0B IIPAMOM.

OTpe3ok, coeqUHAINNAN cepelUHb] DOKOBEIX CTOPOH Tpamleluy, Hasbl-
BaeTcd cpedHell JUHUel Tpalelun.

Teopema. Cpednaa AuHua mpaneyuli NAPAARELbHA OCHOGAHUAM U
pasHa ux noaycymme.

D v

33. IlmaroHanb napajjejgorpaMMa obpasyeT ¢ IBYMA ero CTOPOHAMH YTIJIbI
25 u 35 . Hailigure VIIBl NapajijgejorpaMMa.

34, Hailigure yriasl mapaJjjiesorpaMMa, eclid cyMMa ABYVX W3 HUX paBHAa:
a) 80;6) 100; B) 160.

35. Ilepumerp napannenorpaMmma paseH 48 cMm. HaliguTe cTopoHEI nTapasiie-
JJorpaMMa, ecJIi: a) oJHa cToOpoHAa Ha 2 cM DoJibIlle Apyroii; 6) pa3HoOCTh
JBYX CTOPOH paBHa 6 cM; B) 0oJiHA U3 CTOPOH B JIBa pas3a DOJbIIIe APYToii.

36. JIBe cTOpOHEI NapaliejorpaMMa OTHOCATCA Kak 3 : 4, a mepuMeTp ero
paBeH 2,8 M. HailiguTe cTOpoHEI napaJjielorpaMMma.

37. B npamMoyroJbHHKe OCTPBIH YIoJI Me;KAV ero auaroHanaMmu paseH 50 .
Haiinure yriel, KOoTopble 00pa3yioT AHATOHAIM CO CTOPOHAMM IIPAMO-
YToJBHHEKA.

10



38. Mensmas cTopoHa NpAMOYVIOJIBHHKA paBHa o CM, AHAroHalIH Iepece-
karoTed nog yroom 60 . HaiiazuTe auaroHaId NpaMOYVIOJIbHHUKA.,

39. HaiiguTe auaroHaaid IpAMOYIOJbHHKAa, €CIM ero NepuMeTp paBeH
34 cM, a ITepuMeTp OJHOT'0 H3 TPeVroJlbHUKOB, HA KOTOphIe AHATOHAIE
pasgeaniaa NpAMOYVIOIbHUEK, paBeH 30 cuM.

40, Noxka:xure, UYTO OMCCEeKTPHCHI YIJIOB IapajliejorpaMMa ¢ HepaBHBIMHU
COCeIJHUMH CTOPOHAMM IIPH IlepecedeHHH 00pasvIOT IPAMOYIOJbLHHUK.

41. JoraKuTe, 4TO cepeIUHEI CTOPOH NPAMOYTOJLHHUKA ABJISIOTCS BepIIn-
HaMM pomoa.

42. YHemy paBHBI VIVIBI paBHOOEApPeHHON Tpalnenuy, ecjal H3BeCTHO, UYTO
PasHOCTH IMTPOTHBOJIEKAIIUX VIVIOB paBHa 4077

43. Ilpamas, npoBeJeHHasa NapajliejlbHO DOKOBOI CTOPOHE Tpallelliy uepes
KOHeIl MeHbIIIero OCHOBaHMSA, PaBHOTO 3 €M, OTCeKaeT TPeVroJIbHHK,
ImepuMeTp KoToporo paseH 15 cvm. HafignTe mepuMeTp Tpamemyu.

44. OcHoBaHuA Tpanenuu paBHE 4 cM 1 10 eMm. Hanagure oTpe3ku, Ha Ko-
TOpEIE AeJHUT CPeaHIOK JHHHI Tpaleluy OJHa W3 ee AUaroHaJeH,

TpuronomeTplmecuue (l)yHRII,lIH

PaccMoTpuM npamMoyroJabHBIN TpeyrodbHHK ABC (2C = 90).
OTHollleHMe ITPOTHBOJIEKAIIIEro VIIY A KaTeTa K T'HIIOTeHY3e Ha3kIBaeTca
CUHYCOM OCTPOTO yria A NpsAMOYTOJBHOTO TPpeyroJdbHUKaA U obo3HadaeTcd

sin A. Ilo onpeneneHuo

sinA = BE ;
AB

OTHOIIeHHe MpHIeKaIlero k¥ yriy A KareTa K MHIIOTeHYV3e HasblBaeTcd
KOCUHYCOM OCTPOTO VIJIa A IPAMOYTOJILHOTO TPEYTONbHIKA I 0D03HaUaeTCa

cos A. Ilo onpeseneHnIo

CosA = AC :
AB

OTHoIleHHe IPOTHUBOJIEKAIIEro VIaIy A KaTeTa K IpHIesKalleMy KaTeTy
HAa3bIBaAETCA MAH2eHCOM OCTPOTro yria A IpAMOYIOJbHOTO TPeyrolbHUKA U
obo3Hauaerca tg A. Ilo onpenenernuio

BC‘

tg A= e

OTHoIIeHHe IpUIeKAIIero K yriy A KareTra K IIpoTHBOJIeKAIIleMY KaTeTy
Has3bIBaeTCd KOMAaH2eHCOM OCTPOro yriia A IpAMOYTOJbLHOIO TPEVIOJAbHUKA |
oboznauaerca ctg A. Ilo onpegenesuno

AC
ctgA= —.,
g BC
HeHOCpeHCTBEHHO H3 3THX onpenenennﬁ CJIeIVIOT paBeHCTBa:
inA cos A
tg A =2 ctg A = .
g cos A’ g sin A

CuHyc, KOCHHYC, TAHT€HC H KOTAHTeHC HA3RIBAIOTCH MPUZOHOMEMpPUYe-
CRUMU QPUHKUUAMU 0CMPO2o Y2ad.
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sin 30 = %, cos 30 = % tg 30 = ?, ctg 30" = 3 ;
sin 60 = ? , cos 60 = % tg 60 = V3, ctg 60° = ?;
sin4d = cos4d = £ , tgd4d = ctgdd = 1.

2
OcHOBHOe TPHIOHOMETPHYECKOe TOXKIAecTBO. CUHYC U KOCUHYC 0CMPO2O

yeaa A ce6A3aHbl MexHdy coboll OCHOBHLIM MPUZOHOMCMPUYCCKUM MONCOe-
cmeom
sin“A + cos®*A = 1.
TaHreHc 1 KOCHHYC OCTPOTro yIiia A cBA3aHBI MeXAY co00H TOKIeCTBOM
1

tg’lA+ 1= .
cos*A
KoraHreHc u CHHYC OCTPOTO VIJIa A CBA3aHEI MeXky co00H TOXKIECTBOM
ctg?ld + 1= L
sin"A

Teopema (TeopeMa CHHYCOB). CmopoHbl mpeyzoabHUK@ NPONopyuo-
HAAbHbL CUHYCAM npomueorexcawux yzaos. Ilpuiem omrHouteHue cmopo-
Hbl MPEYONbHUKA K CUHYCY NPOMUGOEHAULE20 Y21a pasHo duamempy
ONUCAHHOU OKOMNO MPEY20AbHUKA OKPYICHOCIMU.

Taxum obpazom, ecnu aag rpeyroasHuka ABC AB =c¢, AC = b, BC = a,
R — paguyc onmncaHHOH OKPY:KHOCTH, TO HMEIOT MEeCTO paBeHCTBa

@ = 8 —= ¢ —op
sin A sin B sinC

Teopema KocHHYCOB ABJIdgeTca obobmierneM Teopemsul IIudaropa.

Teopema (Teopema kocHHYCOB). RKeadpam cmopoHbl mpeyzoibHUKA
paeéen cymme Keadpamoé deyx dpyzux cmopoH He3 yO60eHHO20 NPOU3-
6e0eHUA IMUX CMOPOH HA KOCUHYC Y2aa Mencdy HUMU,

Takum obOpaszoM, ecian aasa TpeyroabHura ABC AB = ¢, AC = b,
BC = a, To umMeeT MeCTO paBeHCTBO

¢t =a*+ b*— 2ab cos(C.
m

45. B paBHODeapenHom TpeyroabHuKe ABC (AC = BC) ocHOoBaHMe paBHoO 0,
OOKOBBIE CTOPOHBI paBHEI 0. HaliiuTe 3HaueHUA TPUTOHOMETPHUYECKHUX
dbvHROHN yriaa A.

46. B mpeyronsrurxe ABC yroa C pased 90, yron A pasen 30, AC = 2,
Haiinure BricoTy CH.

47. B Tpevroasanrke ABC AC = BC = 2, yroa C paBen 120°. HaiiguTre BBI-
coty AH.

48. Haiigure cos A, ecnu: a) sinA = ; D) sinA =

49. Haiigure tg A, ecau: a) cos A = z 0) cosA =

12
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Haiigure ctg A, ecnu: a) tg A = -;—; 0) tg A = 2.

. Yemy paBen cunyc: a) 1207; 6) 135; B) 1507

. Hemy paBeH Kocunyc: a) 120; 6) 135; B) 1507

. IIpn KaKMX 3HAUEHWAX VIJIa TPeyroJdbHUKA KBajpaT CTOPOHEI, JeiKa-
el TIPOTHB 3TOro yrija: a) MeHbIle CYMMBI KBaJpaToB JBYX APVIrHUX
CcTOpOH; 0) paBeH cyMMe KBaJpaToB JABVX APVIHUX CTOPOH; B) OoJbIIe
CYMMBI KBaJIpaTOB ABVX APYIUX CTOpoH?

o4. B tpeyronsauke ABC AB = 12, AC = 8, £A = 60 . Haiigute TpeTnio

CTOPOHY.

55. B rpeyroasauke ABC AC = BC = 1, yroa C pasen 150 . Haiigure AB.

56. Ilaube! Tpu cTopoHEl Tpeyroabauka BC = 2, AC = 3, AB = 4. Hailigure

KOCHHVCHEI ero vriios A, B, C.

& G
(WL SV

[lmomaas

IInomans GHUIypel XapakTepuayeT BeINUNHY YacTH IIOCKOCTH, KOTOPYIO
3aHHMaerT 3Ta (purypa.

HUismepenne miomann (pUrypsl, Kak 1 naMepeHue IJIHHBI OTpe3Ka, OCHO-
BAHO Ha CpaBHEHMH 3TOH (GUTVPEI ¢ (PUTYPOI, NI0Ia b KOTOPOH IpHHIMA-
eTcd 3a eJUHHUILY.

3a eIUHHUIY H3MepeHHd ILIOIaAl IpHHUMAaeTcsa KBajpaT, CTOpOHa KO-
TOPOTO paBHA eJUHHIe HM3MepeHMA AAMHEI. OH Has3bplBaeTcad COUHUYHbIM
Keadpamom.

ITnowads pueypvl — 2TO 4HCII0, IOJAyYarlleecsd B pe3yibTaTe H3Me-
peHuA U IIOKas3kIBalwlIlee, CKOJLBKO pa3 eAMHUUYHBIA KBagpaT M ero 4acTH
VEJaIBIBAIOTCA B JaHHOH (hUrype.

IBe (hUrypsl Ha3bIBalOTCH PABHOBCAUKUMU, €CJI OHU UMEIT OZUHAKO-
BYVIO ILJTOMIajb.

[Iromans S npaAMOYToJbHHKA, CMe’KHBIE CTOPOHBLI KOTOPOTO paBHEHI A,
b, BrlunciseTca 1o (opMyJe

S=a.b.
Teopema. [Inowadv napaanenozpamma pasHa npouiséedeHuio ezo cmo-
POHBL HA 6bLCOMY, NPOSEIEeHHYI0O K IMOU CMOpPOHe.

Taxkum obpazoM, niomanb S mapajijieJorpaMMa cO CTOPOHOHM @ U BEICO-
To# hi, IpOBeJeHHON K 3TOH CTOpPOHe, BEIUNCIgeTCA 110 (hopMy.JIe

S=a-h.
Teopema. Ilnowadv napannenozpamma paéHa npouléederHuio 06yx
€20 CMENHCHBLX CTROPOH HA CUHYC Y2ia Mex0y HUMU.

Taxum obpasoM, ILIOMAAE S MapajeorpaMMa co CMeXHBIMI CTOPOHAMH
a, b u yrnmom C Me:XJIy HUMH BhIUHCIAeTCA MO (hopMy.ie

S =ab-sinC.
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Teopema. Ilnowads mpeyzo0ibHUKA PASHA NOLOSUHE NPOU3IGCICHUA
€20 CMOPOHBL HA 6blCOMY, NPOBCICHHYIO K 3MOU CMOpPOHE.

Taxum obpaszoM, miaomniaab S TpPeyroJbHHUKaA CO CTOPOHOI ¢ M BBICOTOM
h, mpoBeieHHOH K 3TOH CTOpPOHe, BBEIUHCIAETCA Mo hopMyJie

=1lc.n
2
Teopema. Ilnouwadv mpeyzoaivHUKA PAGHA NOAOGUHE NPOUIEEICHUA
06Yyx €20 CMOPOH HA CUHYC Y2ara Mexudy HUMU.
Tarum oOpazoM, ILTOIIAAL S TPeVroJdbHUKA CO CTOPOHAMH a, b 1 yriaom
C Me:KAV HHUMH BBIUHCIIAETCA IO (hopMmy.ae

= -léab-sin C.

Teopema. ITnowads mpaneyuu paéHa npPou3éedeHU0 NOAYCYMMbl
OCHOBAHUU HA éblcomy.

TaxuMm odOpaszoM, mIomajgb S Tpaneliyd ¢ OCHOBAHUAMM @, b 1 BBEICOTOH
h Beruncagercda no popmy.ae

S = %(a + b)- h.

Teopema. Ilnouadv 6binYyKN020 HeMblPeXYy20AbHUKA PAGHA NOLOGUHE
npous3eedenus ezo duazonalel HA CUHYC Yaara mexc0y HUMU.

Taxum obpas3oM, IJIOIIAAE S BEITYKIOrO YeThIPeXyrolbHUKA ¢ JuaroHa-
aamu d , d, u yraom C MeXAy HUMH BRIUMCIAeTCA M0 (hopMyTie

= %dld,_, -gin C.
[L10omanasr MHOrOVTOABHHKA HAaXOAUTCA pa3dHeHeM ero Ha TpeyroJbHH-

k. IIpu sToM miaomazgs MHOTOVIroJBHHKA OyeT paBHa cyMMe ILJIomIajeH
3THUX TPeyTroJbHHUKOB.

- y_
Qanc
- ) 1
X
'

o7. Haijigure niomajab OpAMOYTOJbHHKA, CTOPOHaA KOoTOporo paBHa 6, a
auaroHanab paBHa 10.

08. Haijigure nuoimaabs KBajpara II0 ero JUaroHaiaId d.

29, Ilnomaxas kBagpara paBHa 1. Haligure niomans KBajapara, BeplIiHaMu
KOTOPOT0 SABAAIOTCA cepeJnHBLI CTOPOH JIaHHOTO KBajpara.

60. Haitpure miuomjajab napajiesiorpaMMa, €CcJIM er0 CTOPOHBI paBHBI 8 ¢cM
u 10 cm, a yroa mMe:xay HUMH paBeH: a) 30; 0) 45; B) 60

61. IImomane mapannenorpamMa pasHa 40 cm?, cropoEsl — o ¢M 1 10 cm.
HaiiguTe BEICOTHI 3TOr0 napaJjiejorpaMMa.

62. BoroBad cTopoHa paBHODEIpeHHOI'0 TpeyroJbHIKA paBHa 9, 4 OCHOBaHHe
paBHO 6. HaliguTe miomniags TpeyrojlbHHKA.

63. IInomans TpeyroabHuEa paBHa 30. OgHa ero cropoHa pasHa 10. Haii-
JHUTe BBICOTY, ONMYVIIEeHHVIO Ha 3TV CTOPOHY.
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64. Haiigure nioiiajgb TPeVroJdbHHKA, JBE CTOPOHBEI KOTOPOro PaBHBI 3 CM
n 8 cM, a VroJ MeXJaV HUMHU pageH 30 .

65. CpenHag TUHNA TpallelliH paBHa 3, BbicoTa paBHa 2. HalizuTe miomanasb
Tpalennm.

66. OcHoBaHud Tpanenuu pasHbel 10 cMm 1 35 cM, IIomangbL paBHa 225 cm?.
Haiigure ee BrICOTY.

67. Bricora Tpanenuu pasHa 20 cMm, maomaas — 400 em?. Haiigure cpen-
HIOIO JJHHHIO Tpalelnu.

68. Ilmomaaer Tpanenuu paBHa 200 cm®. OgHO OocHOBaHHe paBHO 26 cM,
BeicoTa paBHa 10 cm. HalijuTe BTOpOe OCHOBaHMe Tpaleluu.

69. Haligure miomaab IpaBMJIBLHOTO MIECTUYTOJIBHIKA, CTOPOHEI KOTOPOT'O
paBHEI 1.

70. ImnaroHaJ ¥ BBRINYKJOTO UYeThIPeXYIroJbHUKA paBHEL 6 1 8, yroo1 Mexay
HuMHI paBeH 30 . HaliguTe miaoinajab 3Toro 4eThIpeXyroJabHIKA.

BerxTopsl

Bexmopom HaszpIBaeTCd HAIPABJIEHHBIN OTPE30K, T. €, OTPe30K, B KOTO-
POM VKa3zaHBI ero HAa4ajlo U KOHell.

JIBa BeKTOpa HA3BIBAKOTCHA KOJJUHCAPHBIMU, €CJIA OHM JIe:KaT Ha OJHOH
NpAMON MJIM Ha HapasllebHBIX IPAMBIX.

Ilea BexTOopa AB u CD, jmexalux Ha OLHOM NpAMOH, HA3bLIBAIOTCHA
00UHaAK080 HANPABACHHBIMU, ecIN oanH U3 ayueit AB niau CD comep:xuTed
B JPYIOM, B IPOTHBHOM CJydae OHH HA3LIBAIOTCA NPOMUBONOJONHO Hd-
npasieHHbLMU.

IlBa BeKTOpa, He JieKalIUX Ha OJHOI MpAMOIl, HAZLIBAIOTCA 00UHAKOBO
(npomusonoaox#HO) HANPABACHHBIMU , €CII OHH JIesKaT Ha IapajlielbHbEIX
IPAMEIX 110 OJHY CTOPOHY (110 pasHble CTOPOHEI) OT IIPAMOH, coeJUHAIOIIeH
X HayaJa.

IIBa BeKTOpA HA3BIBAIOTCHA KOLIUHEAPHLIMU, €CIH OHU OJHHAKOBO Ha-
IIpaBJeHbl WIH IPOTUBOIOJI0KHO HAIIPABJIEHEL.

Jlaurnoit, nan modyiem, BeKTopa HasbIBaeTCa JIMHA COOTBETCTBYIOIIEro
oTpeska. [I1uHa BeKTOpoB AB, @ oGosHauaeTcs cooTBeTcTBeHHO |AB|, |a|.

IIBa BeKTOpA HA3LIBAIOTCH PABHLIMU, €CIH OHH HMEKIT OANHAKOBOE
HallpaBJieHe ¥ paBHbIe JJINHEL

PaccMaTpHBaIOT TAKKe HY.A€6ble 6CKMOPbl, V KOTOPEIX HAUAJIO COBIALAeT
¢ xoHoM. Takue BekTOpHI obo3Hauaored 0.

I11Ha HYJIeBOro BEKTOpa CUHTaeTcsd paBHOH HYJIIO.

Bce HyJ/IeBbIe BEeKTOPHI CUHTAIOTCH PAaBHBIMH MeXAY coboii.

I BEeKTOPOB, TAK e Kak M I OTPe3KOB, OlpelelieHa olepalius
cioxxeHnud, J[J1g TOro 4ToOBl CIOMKHUTL [Ba BeKTOpa @ U b, BeKTOp b OT-
KJIAJBIBAIOT TaK, YTOOBI ero Hayasjo COBIAJO ¢ KOHIIOM BEeKTOpAa d .
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BexTop, v KOTOpOTro HauaJI0 COBIAIAeT ¢ HAUYajIoM BEKTOpa a , a KOHel —
C KOHIIOM BeKTopa b, HaseIBaeTcsa cyMMoil BEKTOPOB @ U b, oHoszHaUaeTcs
a +b.

Ilpouseederuem eéexkmopa a Ha UYKUCI0 | Ha3blBaeTCHd BEKTOD, AJIHUHa
KOoTOpOTO paBHa |t|*|d|, a HampaBnenue ocraercs mpe:xHuUM, ecu t > 0, H
MeHAeTca Ha IIpoTHRoNoNoKHoe, ecan ¢ < 0. IIponsBeneHneM BeKTOpa Ha
HYJb CUHTaeTCA HYJIeBOll BEKTOP.

IIpouzBesenue BeKTOpa g Ha umcao ¢ obozHauaerca ta. Ilo onpegene-
auio |tda| = |t|*|a|.

IIpouzeegenne BeKkTOpPa @ Ha uucao —1 ofo3HauaeTcd —d W HA3bIBAeTCHA
BEKMOPOM, NPOMUBONOJOHK HbILM BEKTOPY a .

ITo onpepeseHEn0 BeKTOP —a HMMeeT HaIpaBjeHHe, IIPOTHBOIOJIOMKHOe
BeKTOpY @, ¥ |-a|=|al.

Teopema. Ecau a u b 06a HeHYe6blX HEKONNUHCAPHBLX 6eKMOPA, Mo
dna nwbozo eexkmopa ¢ cywecmeyiom edurHcmeenHbvle wucaa t u s, 0na
KOMOpPbLX 6bINOAHACMCA paseHemeo ¢ =t-a + s+ b,

IIyers @ 1 b ABa HeHYJeBBIX BeKTopa. OTJI0KHM HX oT ToukH O Tak,
utro OA = d, OB = b. Ecam 5TH BeKTOpPHI He ABIAIOTCA OJWHAKOBO Ha-
IIpaBlIeHHBIMH, TO yroia, obpasoBaHHBIM jayuamMu OA uw OB, HasnlBaeTcd
yzaom mexcoy eekmopamu a u b.

Yroa Me:xay ABYMSA OANHAKOBO HallpaBJIeHHBIMH BEKTOPaAMH CUHTaeTCA
paBHEIM 0.

IIBa BeKTOpa HA3BIBAIOTCA NEPNEHOUKYIAPHLIMU, €CIH YIOd MeXKIY
HUMH IPAMOI.

BerTop, nepneHANKYJIAPHBIN JaHHOH NPAMOIl, Ha3bIBaeTCHA BCKMOPOM
HOpPMQAJU 3TOU NPAMOMU.

CraaapHbvlM npouséedeHuem IOBYX HEHYIEeBBIX BeKTOPOB Ha3bIBAETCHA
IIPOH3BeeHNe X JJUH Ha KOCHHYC VIJla MeKIy HUMH.

Ecan xota OnI 0OUH 13 BEKTOPOB HYJIEBOH, TO CKAJIAPHOEe NPON3BeleHue
TAKHX BEKTOPOB CUMTAETCH PaBHBIM HYJIIO.

CrangpHoe IpousBelieHHe BeKTOpoB a W b oboszrauaerca a * b. Ilo
oIpeaele 0

b|+cos @,

i*b=|a

rae () — YroJ Me:KAy BeKTopaMu g U b.
[IpousBejieHue @ * @ HAZBIBACTCA CKAJIAPHBIM K6adpamom 1 0bo3HAUaeTCA a°.
W13 onpefeeHNa CRAJIAPHOTO IPOU3BeJeHUA CIeyeT PaBeHCTBO a° = |al.

71. Iaa npaBuasHOro mecruyroabHuka ABCDEF, cTOpOHBI KOTOPOTO paB-
HBI 1, 1 ToukH O nepeceyeHNA ero JUaroHaJael HaliguTe IJIHHY BeKTopa:

a) DE: 6) OF ; B) BE; r) FC.
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72. B mapannenorpamme ABCD yra:xuTe BeKTOpHI: a) AB + AD; 6) AC +
+~ CD:;B) AD + CB + DC.

73. B npamoyronsauke ABCD AB =4, BC = 3. Iluarosanun AC u BD nepe-
cexawTcda B Touke O ¥ paBHBI 9. HalijuTe MOAVJIE CYMMEl BEKTOPOB:
a) |AB + AD|; 6) |A0 + BO|; B) /OB + OC|; r) |AC + BD|.

74. Nunaronamu AC u BD pomba ABCD paBHBEI cooTBeTcTBeHHO 14 m 10
1 nepecexamTcd B Touke O. Haligure giauHy BekTopa: a) AB — AD;
6) AB — BC;B) 24AB — AC; 1) BC — OC.

75. Iuaronanu npaBuJbHOTO IecTuyroabHUKa ABCDEF, cTOPOHBEI KOTO-
poro paBHBEI 1, nmepeceraiwTrca B Touke O. Halianrte aamMHy BekTOpa:
a) AO — CD;0) AE — OE;B) AO — FE.

76. B npamoyroasauke ABCD AB = 4, AD = 3, nuaronanu AC u BD pas-

HBl 5. Haligure qIMHY BekTOpa: a) %A_B = %A—ﬁ; 6) %R = %A"—B

77. JIna mpaBUJIbHOTO IiecTHVroabHUKa ABCDEF HalifuTe Vrojl Me:RIVY
BekTopamMu: a) AB u AF;06) AB u EF;B) AB u CB;r) AB n DC;
n) AC u BE; e) AC u DE.

78. Ina npamoyroiabHuka ABCD co croporamu AB = 8, AD = 6 maiigu-
Te CKaJspHOe mpouaBeieHue: a) AB - AD; 6) AB- AC; B) AB - BC;
r) AC * BC.

RoopauaaThl

I[Ipamas, Ha KoTOopoll BhIOpaHBI Touka O M eAMHHUUYHBIN oTpe3ok OFE,
YKAa3bIBAIOIIUN TOJOKUTEe/IbHOe HallpaBjleHne, Ha3blBaeTCad KooOpIUHAMHOU
npamMol, WA KoopduHamHuou ocevlo. Touka O Ha3bIBaeTCA HAYAJIOM KOOP-
JuHam.

Paccrosanaue x or Touk A KoOpAMMHATHON OIPAMOI A0 Hauala kKoopauHat O,
B3ATOE CcO 3HaAKOM “+", eciid A NpUHAAIECKHNT MOJOKHTEILHOU ITOJVOCH,
1 CO 3HaKOM “—", ecin A NpUHAAJIEKHAT OTPHUIIATeIbHOI MOJIVOCH, Ha3kIBa-
eTca KoopduHamou mourku A.

Teopema. Paccmoanue mesxicdy moikanu A , A, Ha KoOpOUHAMHOU npA-
MO ¢ KOOPOUHAMAMU COOMBEMCMEEHHO X ; X, 6blpAdcaemcs Gopmyrou
AA, =x, - x|

[Tapa mepneHANKYIAPHBIX KOOPAMHATHBIX NPAMBIX ¢ O0IIMM HayaJIoM
KOOPJAHHAT Ha3bIBaeTCA NPAMOY204bHOU cucmemMoll koopduHam Ha ILJIOCKO-
cti. Hauano koopamHart odozHadvaeTcd OYKBoil O, a KoOOpAMHATHRIE IPAMEBIe
oboanauawoTcsa Ox, Oy U Ha3BIBAWOTCH, COOTBETCTBEHHO, OChio abcyucc |
0Cbl0 opduHam.

IInockoceTs ¢ 3agaHHON IPAMOYTOJIBHOIN CHCTeMOM KOOPAHWHAT Ha3bIBaeTCa
KOOPAUHAMHOU NJIOCKOCMbIO.

Pacemorpum ToOuRy A Ha KoopAUHATHON MIockocTH. IIpoBegem uepes Hee
NIpAMYI0, IepneHAUKYIApHYVI0O ocd Ox. Toukry nepecedyeHH s 3TOH NPAMOH C
ocei0 Ox obosHaunM A . Koopamuata aToil TOUKH Ha ocn Ox obosHadaeTcs
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X ¥ Ha3bpIBaeTcA abcyuccoll TOUuKu A. AHAJIOrHUHO, Yepe3 TOUKY A IpoBeieM
IpAMYI0, IepneHAUKYAApHYI ocH Oy. Toukry ee nepeceueHus ¢ ocbio Oy
obosHaunM A . KoopauHara aToil Touku Ha ocu Oy obo3HavaeTca y M Ha-
3bIBaeTCA opduHamou TOUYKH A.

Takum obpasom, KakJ0il TouKe A Ha KOOPAUHATHOH IJIOCKOCTH COOT-
BeTCTBYeT Iapa (x; y), HasbslBaeMasd koopduHamamu moyku Ha IJIOCKOCTH
OTHOCHTEJIbHO JaHHOH cucTeMbl kKoopauHaT. Touka A ¢ KoopAauHaTaMu (x; y)
obo3navaerca A(x; y).

Paccroaame Memxay Toukamu A (x; y ), A(x,; ¥,) HA KOOPAMHATHOMN
ILIOCKOCTH BEIpaskaeTcs (hopMya0il

A1A2 - \/(xz ! x1)2 + (yz . y1)2 .
ORp}’}KHOCTb C HeHTPOM B TOUKe C KOOpAHHaTaMMt (x 0; yo) n pajnuycoM R
3ajaeTcd YpaBHeHHeM

(o= Y+ (g —y.y =R

IIpsamasa 3agaerca ypaBHeHUeM ax + by + ¢ = 0, rge a u b — umncaa,
OJJHOBPEMEHHO He paBHBIe HY.IIO.

OT10:KHUM BEeKTOpP TaK, UTOOBI ero Ha4aj0o COBIIAJO ¢ HAYajIoM KOOpPIH-
HaT. Torga KOOpAUHATHI ero KOHIIAa HAa3bIBAIOTCA KOOPOUHAMAMU 6eKMOopd.

BexkTopr! ¢ koopauHaTamu (1; 0), (0: 1) o6osHauuM i, f COOTBETCTBEHHO.
ByzeM Has3bIBaThL 3TU BEKTOPbI KOOPOUHAMHIMU 6€KMOpamMu U N300paskaTh,
OTJOKeHHBIMI OT Havyaja KoopJAHHAaT.

Teopema. Bekmop a umeem koopdurnamdvit (x; y) mozda u MoabKo
mozda, Kozda oK npedcmasum 6 eude @ = xi + Yy s

Ilmuna BekTOpa AA,, And Koroporo A (x; y,), A,(x,; y,), BeIpakaeTcd
dhopmyoit

A4 | = (- %) + (- w) .

CransgpHoe pou3BeeHNe BeKTOPOB a4 (X : y,) # a,(x,; y,) BeIpaxkaerca

hopmy.ioi
8. a,=x%,+ Y.Us

Kocunye yria ¢ Mexay NPAMBIMH ¢ BeKTOPAMU HODMAaJH 7, 7i, BBI-

yHcageTcd 1o (opMyse CKaJIgpHOro MpH3BeleHua BeKTOPOB
-

I ’1l'lﬁzl i

B uacTHOCTH, IpAMBIe OVAVT MepHneHAUKVIAPHBI, €ClI’ CKaJgpHoe IIPo-
H3Be/leHIe BeKTOPOB 7i,, 7, PABHO HYJIO, T. €. BREIMOJIHAKTCA PABEHCTBA

ncn,=aa,+bb,=0.
m

79. HaiiguTe KoopAMHATHEI cepelNHBLI oTpeska AB, ecam: a) A(—2; 1),
B(6; 5); 0) A(4; —3), B(2; 1); B) A(7; 5), B(—5; —3).

-

Ccos =

~
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80.

81.

82.

83.
84.

85.

86.

87.

88.

89.
90.

91.

94.

96.
97.

Tourku O(0; 0), A(6; 2), C(0; 6) u B asnATcA BepIIMHAMH Hapalje-
nmorpamma OABC. HajiiguTe KoOpAMHATEl TOUKH B.

Touxku O(0; 0), A(8; 2), B(10; 8), C(2; 6) apnawoTca BepIIMHAMHA IIa-
pamiredorpamMMa. HalnuTe KoopAHHaThl TOUKH P nepeceueHHMA €ro
ITHaroHame.

Haiigure paccroanue Mesxay Toukamu: a) A (2; 1) w A (1; —1); 6) B (4; 3)
n B (—1; 3).

Haiinure paccroguue ot Toukn A(3; 2) mo ocu: a) Ox; 6) Oy.

KRakaa u3 touer A(1; 2) mam B(1; —2) nexur O6JMKe K Hauaay Koop-
auHaT?

Hajignre roopauHaThl HeHTpa C um paguyce R OKpPYKHOCTH, 3aJaHHOH
ypaBHeHHeM: a) (x + 2)*+(y — 2)*=16;0) x* + (y — 3)> = 9.
Hanummnre ypaBHeHHe OKPY:KHOCTH: a) ¢ IeHTpoM B Touke O(0; 0) u
paguycoMm 1; 0) ¢ meaTpoMm B Touke C(—2; 1) u paguycom 3.
Hanumuire ypaBHeHHe OKPV/KHOCTH ¢ IIEHTPOM B Hadaje KOOpJAHHAT,
npoxoadamel yepe3 Toury A(3; 3).

Hokaxure, 4To ypaBHeHHe: a) x* — 8x +y=0; 0) x* + 2x + y* — 6y +
+ 4 = 0 3amaeT oKpyKHOCTh. HaliiuTe ee paguyc 1 KOOpPAUHATEI IIeHTpPA.
HailinuTe cranspHOe Ipou3BejieHNe BeKTopoB a (2; —1) m a(—1; 2).
Haitgure yroa Me:XAy NpAMBIMH, 3aJaHHBIMH YpaBHEHUAMH: a) 2x +
+y—-1=0x—-2y+3=0;60)x+y+1=0,x—-y—-1=0.
HanumuTe ypaBHeHHe NpAMOM, IMPOXoAAlell uepe3 Touky A (2; 1) ¢
BeKTOpoM HopMaiam r(l; —1).

. HanmumuTte ypaBHeHHe NIPAMOH, poxXoadallei dyepes Touku M(—1; 3),

N(1; 4). HaiiguTe RoopAHHATHEI BEKTOPa HOPMAJIH 3TOM IPAMOI.

. Onpenemrre. KaKHe M3 IIepedHC/JIeHHBIX HHXe IIap IpAMLBIX: a) ma-

paiielbHbl; 0) NeplIeHAHKYIAPHBI:
DDx+y-2=0,x+y+3=0;

20 x+y—2=0 x—y—383=0;
3)—Tx+y=0,7c—y+4=0;

4)4x — 2y —8=0,—x—-2y+4=0.

Haiigure KoopAHHATHI TOUKHU NepecedeHUA NMPAMBIX:
a)x—y—-1=0,x+y+3=0;

6)x - 38y+2=0,2x—-3y+1=0.

. Jane!l BexTopsl a(—1; 2) u b(2; —4). Haligure KoOpAMHATEI BeKTOpa

3a — 2b.
Haiigure cranAapHoe pousBejeHne BeKTopoB a,(1; 3) u a,(3; —1).
Hajigure KOCHHYC yIiia MesXIy BeKTopaMu a (3; 4) u a,(4; 3).
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AKGMOMbI CTEPEOMETPHAM.
NAPANNENBHOCTD B NPOGTPAHCTBE

§ 1. OcHoBHBIE TIOHATHA CTEepPeoMeTPHH

Cmepeomempua, WA 20MeMPUAL 6 NPOCMPAHCMEE — ITO pasjiell reo-
MEeTpHH, N3YVUAIONINN T0J0KeHne, ()oOpMY, pa3aMephl I CBONCTBA Pa3IHUYHbBIX
IIPOCTPaHCTBEHHBIX (bUTVyp.

CrepeoMeTpusi — rpedeckoe ciaoBo. OHO IIpoOM30IILI0 OT CJI0B “‘cTepeoc” —
meepdutii (Teno) U “mMeTpeo” — usmepamb, T. €. CI0BO “‘cTepeoMeTpus”
O3HauaeT M3MepeHHe TeJl.

OCHOBHBEIMM NOHATHUAMHU CTEPEOMETPUH HABIAIOTCA MOYKA, NpAMaAA U
nJa0CKOCmb , KOTOPhIe ABJAAIOTCS HeaIu3alliaMi 00bLeKTOB pealbHOI0 Mpo-
CTPaHCTBA.

Touka — ugeann3anisa o4eHb MajleHBKHX 00BEKTOB, T. €. TAKUX, pas-
MepaM# KOTOPBIX MOKHO IIpeHeOpeub. EBKIH B CBOEH 3HAMEHHUTOH KHUTE
“Hauamna” onpemeiasan TOUKY KaK TO, UTO He HMeeT UacTeil.

Ilpamas — upeann3anua TOHKOH HATAHYTOH HUTH, Kpas CTOJIa IIPAMO-
yroabHOI (hopMmel. Ilo npaMol pacnpocTpaHAOTCA JIVUM CBeTA.

Ilnockocms — Maeanus3aliigd POBHOM MOBEPXHOCTH BO/IbI, IIOBEPXHOCTH
cTOJAa, JOCKH, 3epKaja U T. II.

Touku, npAMEIe W IJIOCKOCTH OyaeM m3o0pakaTh, Kak HOKa3aHO Ha

pucyake 1.1,

L2 T

Pue. 1.1 Puc. 1.2

Toukn 00o3HaUYaOT NPOIMUCHBIMHU JaTHHCKHUMH OykBamu A, B, C, ... .

Touka MoKeT IpUHAANEKATE JaHHOHN NpAMoi (puc. 1.2, a) UIu He TIpH-
Hajae:kaTh eil (puc. 1.2, 6).

Ecam Touka mpHHAAIERKUT NOPAMOH, TO NOBOPAT Tak:Ke, UTO IpAMAad
ITPOXOAUT Uepes3 TOUKY.

IIpamele 0003HaYaOT CTPOUYHBIMH JaTHHCKUMH OVKBaMu a, b, ¢, ... , a
TaKXKe ABYMSA JATHHCKUMH OYVKBaMH, VKasbIBAIOIUMH TOUKI, NpUHALIe-
AKalye 3TOH NpAMOM, HanmpuMep, npaMas AB, npavaa C D u T. [.

715 OTHOIIEeHUA NPUHAAIEeRHOCTH B MaTeMaTHKe UCII0Ib3yeTca 0003Ha-
yeHne €. Hanpumep, To, 4TO TOUKa A IpUHAJIEKUT NPIMOH a, 0003HaUaeT-
ca A€a, To, UTO ToOUKa B He IpHHAJIEKHUT OIpAMOI a, obo3zHauaeTca B €a.

IIBe IpAMBIe B IIPOCTPAHCTBE HA3LIBAIOTCA NePecekamwuumMuca, eciaiu OHI
UMeIOT TOJbLKO OJHY 00IIVIO TOUKY.
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To, uto Tourka C ABAAeTCA MepecedyeHNeM NpAMBIX a U b, obo3HauaeTca
C=anb.

Touka MoKeT NpHHALIEKATE JaHHOH ILTocKOCTH (pHc. 1.3, a) Ua1Hu He
npuHaAIekaTh el (puc. 1.3, 0).

T T

Puc. 1.3

Ecnu Touka NpuHALIEKNAT ILJIOCKOCTH, TO TOBOPAT TaK:Ke, YTO IJIOCKOCTh
TIPOXOJHUT Uepes 3TV TOUKY.

I[Inockoctn obo3HauawT rpedeckuMH OykBaMu o, f3, Y, ... , a TaKKe
TpeMf JaTHHCKUMH OYEBaMU, YVKa3bIBAIIUMHU KaKHe-HUOVIL TPH TOUKH,
IIpUHAAJIeKaIe 3Toll IIJIOCKOCTH M He IpUHaJIeKallfe OJHOH NpAMOI,
HallpuMep, IJI0CKOCTh ABC, niockocTs D E F U T. [.

To, uTto Touka A NpUHAAIEKNAT IIOCKOCTH (1, obozHauaeTca A Ed, TO,
YTO TOUuKa B He MpHHAIJIEKHT ILIOCKOCTH (L, oboszHauaeTcsa B &,

l'oBopAT, uTO NpaAMad Jexcum 6 niaockocmi, WIA 4YTO IJOCKOCTE IIPO-
XOAUT Yepe3 NpAMVIO, ecjd KaskJad TOUKa ATOH IIPAMON IpPHUHAIIEKHT
miockoctd (puc. 1.4, a).

pd

=T

Piie. 1.4

To, uTo IpaAMan a JeKUT B IJIOCKOCTH . oDo3HauvaeTcd a €.

Ecan npamasa ¥ NJ0CKOCTh UMEIOT TOJIBKO OJHY ODIIVIO TOUKY, TO TOBO-
pAT, 4TO IpAMad nepecekaem naockocmsb (puc. 1.4, 0).

To, uto Toura C ABIdgeTcA mepece-
yeHeM IIPAMOH a U IIJIOCKOCTH [3. 0003-
Hauaerca C = an P (puc. 1.4, 6).

[TonpobyiiTe u200pazuTs NpAMylo, He
Nepecexaiwiyio MI0CKOCTE.

BY}IQM T'OBOPHUTH, UYTO ABe IIJIOCKO-

CTH IIepeCeKaKTCHd IIO HpﬁMOﬁ, eCcJIn

UX O0IIUMHI TOUKAMH ABJIAIOTCA TOUKH
3TOM NMPAMOM W TOJIBKO OoHH (puc. 1.5).




- -

To, uTo IpaAMad ¢ ABJIAeTCA IepeceueHHeM ILJTocKocTell ¢ u 3, obo3Ha-
yaeTcd ¢ = an .

@ [MompodyiiTe n300pa3uTh ABe HelepeceKaloiecd MNJI0OCKOCTH.

CrepeomeTpus, KaK U INIAaHUMeTpPHUA, BO3HHKJIA U pa3BHBalIach B CBA3HU
C MOTPEOHOCTAMH MpaKTHUECKOM AedATeJbHOCTH uesoBeka. O 3apoKIeHUH
reomerpunn B [IpeBHeM Erunte oxono 2000 seT go H. 3. JpeBHErpeuecK Uil
yuenslid I'epomor (V B. 10 H. 3.) nHcat ciaenyvomniee: “Ceo3oocTpuc, eruIeT-
cKHil (hapaoH, pa3feqns 3eMII0, JaB KaxKIOMY erHINTAHUHY VUacTOK II0
Epedrio, ¥ B3UMAaJI COOTBETCTBYIOIINM 00pazoM HAJOr ¢ KaXKJI0T0 yUacTKa.
Cayuanocsk, uro Hui 3ajmBan ToT MM MHOM VUACTOK, TOIAAa MOCTPAaJaBIINM
obpamanca K Iapio, a aphb nocheljaJ 3eMJeMepoB, UYTo0bl YCTAHOBHUTL, Ha
CKOJBKO VMEHBIIWJICA VUACTOK, M COOTBETCTBYIOIIHNM 00pa3oM YMeHBIIUTH
Hamaor. Tak BozHHKJA reomeTprd B Erunre, a orryiaa nepenuia B 'peruio”.

IIpu cTpouTenbCcTBe Aaske caMbIX IPUMHUTHBHBEIX COOPV:KeHHH Heob-
X0A1MO OBLIO pacCcUHTHIBATE, CKOJIBKO MaTepHaja MOHAeT Ha IIOCTPOHKY,
BBRIUMCAATE PACCTOSHHUSA MeXKIYV TOUKAMH B IIPOCTPAHCTBE M VIVIBI MeKIV
IPAMBIMH U ILTOCKOCTAMH, IIPHMEHSATH CBOMCTBA IIPOCTEHIIINX reoMeTpiue-
ckux ¢uryp. Erumnerckue nmupammuiabl, cOOPY:KeHHEIe 3a 2, 3 U 4 ThIC. JIeT
0o H. 3., TOPaKaT TOYHOCTLIO CBOMX MeTpPHUYeCKHUX COOTHOIIEHMI, CBUe-
TeJIbCTBYIOIIUX, UYTO UX CTPOMTENH XOPOIIO 3HAJH CTepeoMeTpPHIO.

PazBuTHe TOProBJIH M MoOpeIlIaBaHHA TpedoBalo YMEHHI OpPHEeHTHPO-
BAaThCA BO BpeMeHH M OpPOCTPaHCTBe: 3HATh CPOKH CMeHbI BpeMeH Troja,
VMEeTh OIpPeIesiATE CBOe MEeCTOHaXOKIeHHe 10 KapTe, H3MepATh pacCcTOAHNA
1 HaxXoJWUTh HalpabJieHHe JABH:xeHHs. HaOmogenna za ComnnneMm, JIyHoii,
3Be3aMyi U H3yuUeHHe 3aKOHOB B3aMMHOI'0O PAcIIOIOKeHU T OPAMBIX H ILI0-
CKOCTeH B IPOCTPaHCTBE IO3BOJAJO pemaTh 3TH 3agadyd U Jajo HaudaJo
HOBOHM HayKe — acTPOHOMMH.

Hauwunas ¢ VII B. 10 H. 3., B [IpeBreili I'pennnin cosgaroTrca punocodcrmne
IIIKOJIbI, B KOTOPBIX IIPOMCXOAHNT MMOCTeIIeHHBIH Mepexo]] OT IpaKTHUYeCKOoH
reoMeTpuHu K TeopeTHueckoil. Bece Dosblllee 3HaueHHe B 3TUX ITKOJaX IIPH-
obpeTawT paccy:KAeHUd, ¢ IIOMOIIbI0 KOTOPHLIX VAaBajaoch MOJIYUAThL HOBLIE
reoMeTpruueckne (paxThl,

OpHOIT 123 MepBBIX M CaMBIX HM3BECTHBIX INKOJa Oblia mudaropeiickad
mkoga (VI—V BB. go H. 3.), Ha3BaHHafg TaK B UYeCcTh CBOEro OCHOBaTeNd
IIndgaropa.

IIna ceoux huaocodckux Teopuil nudaropedbl HCIOJIb30BAJIH IIPABHUIb-
Hble MHOTOTPAHHUKHM, (pOPpMBI KOTOPEIX OHHM COMIOCTABJIANH C 3JIeMeHTaMU
IIEPBOOCHOB OBITHA, a IMEHHO: OTOHBb — IPaBUJLHBIN TeTpasap (puc. 1.6, a);
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semisi — rexcasap (puc. 1.6, 6); Bo3ayx — oxTasap (puc. 1.6, B); Boga —
urocasfp (puc. 1.6, r); Becenennaa — pomexasap (puc. 1.6, u).

r)

Puc, 1.6
Hazpanna MHOTOrpaHHHKOB TOMKEe UMEIOT JIpeBHerpeueckoe IIporucxoskie-
HHe. B nepeBofie ¢ rpedyeckoro g3nlka: “‘rerpa” — ueTwIpe, TPaHU TeTpasji-
pa — UeThIpe NpPaBHJIBHBIX TPEYTOJbHHKA; “rexca” — IIecThb, YV FeKcasgpa
(ky0a) mrecTh KBaAPaTHRIX IpaHeli; “oKT0” — BOceMEb, I'paHH OKTa’sapa —
BOCEME MPaBHIBLHBIX TPEVIOJIbHHUKOB; “HKoCcH” — ABajllaTh, 'PAHHU MKOCA-
3Jipa — ABajIlaTh IPaBUJILHBIX TPeyroJdbHUKOB, “Hojexa” — JABeHaAlaTh,

rpaHl JoJeKasjipa — JIBeHaAlaTh NPaBUILBHBIX NATHUVIOJALHHUKOB. “Japa”
B epeBojle ¢ TpeuecKoro g3blKa o3HauYaeT ‘TpaHb’ .

BoJiee nozaaasa punocodcrad MIKoIa — ajJeKcaHJApHiicKasd — HHTepecHa
TeM, UYTO Jajla MUPY 3HAMEeHHTOro yueHoro EBKIMIa, KOTOPBIM KU OKOJIO
300 m1er o H. 3. K cokaleHH1o, 0 KHU3HH ero MaJjo u3BecTHOo. B oJHOM 13
ceonx coumHenuil Mmartematuk Ilamm (III B. H. 3.), uszobpakaer ERranga
KaK dJeJoBeKa MCKJIIUHNTENILHO YeCTHOT0, THXO0r0 U CKPOMHOI0, KOTOPOMY
OBLIM UVKEABI TOPAOCTE M 3r0M3M.

EBraupg cos3gan sHaMeHUTVIO KHUTY “Hauamna”, B KoTopoil BllepBhIe OBLIO
IaHO HaVUHOe M3J0KeHHe NeoMeTpHHU M IpeJCcTaB/IeHO ee CTPOolHOoe aKCH-
oMaTHueckoe nmocrpoeHue. Ha npora:xeHnu Oojiee ABYX ThICAUEIETHH ATa
KHHUTAa oCTaBaJach OCHOBOM M3YUeHHMA CHCTeMaTHUYEeCKOr0 Kypca reoMeTpHH.

B ogroM m3 pacckaszor 00 Eskanpge rosopurca: “Ilaps Iltonemeinn crpo-
cua v EBKkiInga, Hellb3d M HAWTH 00Jlee KOPOTKHUH 1 MeHee YTOMHTE/IbHbIHN
IIYTh K U3VUeHHIO TeoMeTpuH, ueM ero “Hauana”. EBKaua Ha 2TO OTBeTILT:
“B reomeTpuy HeT HapcKOTo MyTH .

B nociemHue cToseTHsa B TeOMeTPHU ITOABHJIMCH HOBBIE METOAbLI, B TOM
yycJie KOOPAMHATHBIN M BEeKTOPHBIN, MO3BOJHBIINE IIePeBOJAUTH IeoMeT-
pUUecKle 3ajaul Ha A3BIK ajaredpnl, 1 Hao0opoT. BO3HUKIN 1 pa3zBHBAIOTCA
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HOBBIE HaIpaBJIeHHA reoMeTpHUYeCKHX HccaegoBaHnil: reomerpua Jlobaues-
CKOTr0, MPOeKTHBHAA TeoMeTpHA, TOIOJOTHA, KOMIILIOTepHAasa MeoMeTpUsI U
np. 'eomeTpudeckue MeTOABI IIMPOKO HCIOJIL3VIOTCS B APVIHX HaykKax,
HaIlpuMep, TeOpHH OTHOCHTEeILHOCTH, KBAHTOBON MeXaHHKe, KPHCTAJIO-
rpa ¥ MHOTHX Jp.

7 Bonpocsl j

- -

SR - SO O

1

14.
15.
16.
17.

Yro nayuaer crepeomMerpua?

Kax nepeBoauTcsa ¢ rpeueckoro fA3siKa CI0BO “crepeomerpnsa’?

Haeanuzannelt KaknX o0OBLEKTOB ABASIETCA: a) ToOuKa; 0) NpAMasd; B) MIOCKOCTL?
Kar obozHauawT: a) Touky; 6) npAMEIe; B) IIOCKOCTH?

Kar obosnauaeTcs To, YTO ToUKA A IPUHAAMENKUT OpaMoit a?

Kar oboznauaercs To, 4TO TOuUKa B He NPHHAIEKHUT OpAMONn a?

Kakue aBe npsaMble B IPOCTPAHCTEE HA3BIBAIOTCH NEPECEKAUUMUCIHT

Kar oboznauaerca To, uTo Touka C gBafgeTcA NepeceyeHNeM NPAMEIX a 1 b?

Kar obozHauaeTcs To, YTO TOUKA A NPHHAAIEKNT OA0CKOCTH (17

Kar oboznauaercs To, 4TO TOUKa B He NPHHAIEKHUT ILIIOCKOCTH (17

B xakoM cayuae roBOpAT, UTO NpAMAad: a) JeXUT B IOCKOCTH; O) nepecexkaeT ILJ10-
CKOCTEL?

Kar obozuHauaeTcs TO, UTO NpAMad d JeKHT B ILIOCKOCTH (17

Kar oboszpauaercs 1o, uro Touka C ABAAETCA NepeceueHHEM NPAMOI ¢ M ILIOCKOC-
™ [?

B xakom caydae ropopdT, UTO JBe [JJOCKOCTH OepeceKarTcd 10 npaMon?

Kar obozuauaeTcs To, UTO NpAMad ¢ ABIAAETCH IepecedeHneM ILTocKoeTel o u B?
Korpa u rae sapojpmnnack reoMerpusa?

Kak HasbIBAIOTCHA MHO20ZPAHHUKIL, H300paKeHHbIe Ha pucyHEKe 1.67 CROABKO ¥ HIX
rpaseii?

1.1,

1.2.

1.3.

1.4.

A

IIpencraBeTe, UTO CTEHBI KJacca — 3TO YaCTH ILJIOCKOCTeH. Y KasKUuTe:
a) JBe Mepecekarliecsa ILJIOCKOCTH;

0) IBe HemepeceKalolecsd MJIOCKOCTH;

B) IIOCKOCTEL U HelepeceKawIlyio ee MpAMYIO;

') [Be IepeceKarIguecsa MpaMble;

1) ABe HellepeceKalonuecs IpaAMEbIe.

WUzobpazure:

a) ABe Mepecekarlueca IpaMbIe;

0) IIJIOCKOCTh U HellepeceKalollyio ee IpAMYIO;

B) [Be IlepeceKarlnuecd IMJIOCKOCTH.

Tourkn A, B, C He IpuHAa/JIeKaT OJHOHN IpAMoi. 3alHIINTe TIpAMEIe,
NpoXOoAAlHe Uyepe3 pasIHuHbIe IIaphl 9THX TOUEK.

Touru A, B, C, D He IIpHHaIJIe:KaT OJHOH ILIOCKOCTH. SalHIIINTe
IJIOCKOCTH, IIPOXOAAIIe Uepe3 pa3JuuHble TPOHKH 3THX TOUEK.



B

1.5. Touxn A, B, C, D He npuHagjIexaT OJHOH ILTOCKOCTH. ¥ KaKHUTe TOUKY
nepeceueHud npamord AD u miaockocTtH: a) ABC; 6) BCD.

1.6. Toukn A, B, C, D He npuHaaIeKaT OJHOH ILTOCKOCTH. ¥ KaKHUTe IIps-
MVIo nepeceueHnsa mnaockoctu ABC u miaockoctu: a) ABD; 0) BCD;
B) ACD.

1.7. CKOTBKO NPAMBIX NPOXOAHUT UYepe3 pasJiHuHbBIe Maphbl M3: a) TpexX TOo-
yeK; 0) yeTkIpex TOUEK; B) NATH TOUEK, HUKaKHe TPH U3 KOTOPLIX He
IIpUHAAIEeKAT OJHOM IIPAMOM?

1.8. CKOJBKO ILJIOCKOCTeH MPOXOAUT Yepes3 pa3IMuHbIe TPOHKH U3 UeThIpex
TOUeK, He IpUHAaAJeRaAIIIHX OJHOM ILIOCKOCTH?

C

1.9. CKOJIBKO IpAMBIX OIPOXOAUT Uepes pas3JIudyHbIe mapel U3 N TOUEK, HU-
KaKWe TPH M3 KOTOPBIX He MpHHAAJeKaT OJHOM MpaAMOoii?
1.10. CroabpKO ILTOCKOCTEH MPOXOAUT Uepes pasJIuyHbIe TPOHKY U3 11 TOUeK,
HHUKAaKHe YeThIpe U3 KOTOPLIX He IpHHAIIEeKAT OAHOI ILIOCKOCTH?

R e e Rh i o
SNalGHUR
NERSAHE 2 o T

1.11.IloBTOpHTE AKCHOMBI T€OMETPHH Ha ILJIOCKOCTH.
1.12. CchopmynupyiiTe Kakne-HNOYAL aKCHOMEI TEOMETPUM Ha IIJOCKOCTH.

§ 2. AKCHOMBI CTepeoMeTPHH

Tak ke, Kaxk B IVIAaHUMETPHUH, HEKOTOphLIe CBOMCTBA TOYEK, IIPAMBIX
1 TJIOCKOCTEM B IIPOCTPAHCTBE NpPHHHMAaOTCA ©0e3 JoKa3saTelbCcTBa, HX
Ha3bIBalOT aKcHoOMaMH. B mepeBoje ¢ rpeueckoro “axkcmoma’ oO3Hauaer
yTBep:KIeHNe, “JocToiiHOe NpH3HaHuA, T. e. DeccliopHoOe, He Tpebylolgee
IoKasaTeabCcTBa, 0e3yciI0BHOeE.

ChopMmynupyeM CleAyiolde aKCUuoMbl cimepeomempuil.

1. Yepes awbvie dée mouku npocmpaHcmea npoxodum eOUHCMECHHAA
npaAmMas.

HUcooasaya obo3HaueHUA, 3TY aKCHOMY MOMKHO IepedopMyJIHMPOBATH
CJeAVIOIHNM 00pa3oM.

Ina a00bIX ABYX TOYeK A , A, IPOCTPAHCTBA HalJeTCs eJUHCTBeHHAsd
npaMas a, 1718 KoTopoii A €a u A, Ea.

2. Yepes nwodvie mpu moyKu npocmpaHcmad, He npuHadaexcauiue odHou
NPAMOL, NPOX0ouUm eQUHCMBEHHAA NAOCKOCMb.

Ucnoone3ya odo3HAUEHHA, 3TY AKCHOMY MOXKHO IepeOpMVIHMPOBATH
CJIeAVIOIIHM 00pPa3oM.

s n00bIX Tpex Touek A, A,, A, IPOCTPAHCTBA, He MPHHAAJIEeKAIINX
OJHOH MpAMOil, HalileTcA eJHHCTBeHHAA IIOCKOCTD ¢, IIA KOTOpoil A, Eu
nA Ea, A, €.
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3. Ecau dee naockocmu umerom odwyo moyky, mo oHU Nepecexanmca
no npamou.

@ Henonsayva obo3HaueHnd, NonpobyilTe nepeopMyInpoBaTh 3TV AKCHOMY CaMOCTOH-
TeJILHO.

4. Cywecmayom no KpauHeu mepe uembipe mouku, He NPUHADIeHauiue
00HOU nJaockocmu.

Henonsaysa obozHaueHHA, nonpodyilTe nepeopMyIHpOBAThL 3Ty aKCHOMY Camo-
CTOATENBHO.

2. na npamvix u naockocmeit 6 npocmpaHcmee 6blNOAHAIMCA 6Ce
AKCUOMbL NAAHUMECMPUU.

HUcnoabaya akCcHOMEI CTEPeOMeTPHH, ¢ IIOMOMIILI0 JOTHUECKHX PacCcyik-
IeHHNil ycTaHaBJIMBAKOT CIIpaBeIIMBOCTE JIPYIHX cBoiicTB. PaccMoTpum He-
KOTOpLIE U3 HHUX.

CroiictBo 1. Ecau npamas umeem ¢ naockocmuvio dee oduiue moiku, mo
OHQA JeXcum 6 3mol NIocKocmu.

HorazareascTBo. IlycTh npAMaa @ UMeeT ¢ IJIOCKOCTHIO 0. Be O0IIue
Toukn A, u A, (puc. 2.1).

P ara

Puc. 2.1 Puc. 2.2

Tax Kak B JIOCKOCTH (f BEOTIOIHAIOT CA AaKCHMOMBI IJIaHUMETPHH, TO B 9TOH
IUIOCKOCTH Yepe3 TOUKH A , A, TPOXOAUT elUHCTBeHHaA mpsaMad. Ecian Ob1
OHa He COoBIIajajia ¢ IMpAMOH &, TO MBI HOJVUHIHA OBl ABe NpAMEIe, IMPOX0-
NAIHe yepes JiBe JaHHBIE TOUKH, a 3TO IPOTUBOpeuyHT akcuoMme 1. Crnenosa-
TeJIbHO, 3TH IIPAMEIE COBNAJAIOT. S3HAUUT, NpAMAasg @ JeKHUT B IJIOCKOCTH (L.

CroiicTBoO 2. Uepes npamyio u He npuHadaexxawyio et movky npoxodum
COUHCMBCHHAA NAOCKOCTb.

HokazateascTBo. IIyeTs Touka A He NpuHALIeKUT IpAMoH a. Tak Kak
Ha IPAMOH d BBIMOJHAKITCA AaKCHOMBI ILIaHUMETPHH, TO Ha Hell HaHayTCA
Touku B, C (puc. 2.2).

B cuay axcuoMmel 2 yepes Touku A, B, C, He npuHagiIe;Ranige oJHOMN
NIpAMOM, MIPOXOJAUT eAMHCTBeHHAaA IIJIOCKOCTh L. ITo cBoiicTBY 1 npamada a
JeKHUT B IIJIOCKOCTH (L. SHAUHUT, ILJIOCKOCTE (( MPOXOAHUT dYepel MpPAMYIO d
1 TOURY A.

IorkaskeM, UTO 3Ta ILIOCKOCThL €JMHCTBeHHadA. [lelCTBUTEIbHO, BeAKad
ILIOCKOCTh, NPOXOAINas uepead NPAMVIO @ U TOUKY A, OyaeT NpOXOAHUTh
Tar:ke uepe3 ToukHu A, B, C. Ilo akcrome 2 oHa JoJ3KHaA cCOBOAgaTh ¢ IIJIOC-
KOCTBIO L. .
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CeoiictBo 3. Uepes dae nepecexanuiuecs npambe
npoxodum eOUHCMBCHHAA NJOCKOCMb.

HorazateabceTBo. IlyeTs npamMele a U b mepe-
cekawTcsa B Touke C. Tak Kak Ha npameix a U b
BBIMIOJHAITCA AKCHMOMEBI IIJIaHHUMETPHU, TO Ha HHUX
HalAyTCA COOTBETCTBEHHO TOUYKH A U B, OTIHYHEBIE
oT Touku C (puc. 2.3).

Tourn A, B, C He npHHAAIEXKAT OAHON IPAMOII,
claeoBaTeIbHO, B CHJIY aKCHOMEBEI 2 Yepe3 HHX IpPo-
XOJIUT eJMHCTBeHHad IIJIOCKOCTL. Tak Kak Toukm A m C IpuHajIexaT
3TOM IIJIOCKOCTH, TO IIO CBOMCTBY 1 mpaMas a JIesKHT B 2TOH ILJIOCKOCTH.
AHaloruuyHo, Taxk Kak Toukd B u C npmHajaIe:kaT 9TOH ILIOCKOCTH, TO IIO
coiicTBY 1 mpamasa b de:KUT B 9ToH IockocT. Takum obpaszom, JaHHAA
ILJIOCKOCTE IIPOXOJIUT Uepes JIBe NaHHbIe IpsAMbIe.

HokakeMm, 4TO aTa ILJIOCKOCTH eIHHCTBeHHas. [lelcTBHUTENLHO, ILIOC-
KOCTh, IIpoXoadmiasa yepe3 OpAMbie a U b, OyIeT IpoXoJHUTh TaK:Ke depes
Touku A, B, C, He npuHaaIe:kamiue ogHod npamoi. Ilo akcuome 2 taras
IJIOCKOCTE eJHHCTBeHHAd.

Puc. 2.3

@ Ucnonbaya akcuomy 4, AoKaKHTe, UTO B IIPOCTPAHCTBE CYIECTBYET UeThIpe ILIoC-
KOCTH.

\ @
@) Kaxk BBI AyMaeTe, CKOJILKO ILIOCKOCTeH NPOXOAHT Uepesd JIBe TOUKH HpOCTpaHCTBa?
N~

1. Yro o3nauaer ejnoBo “arkcuoma’?

2. ChopMyTHpYHETE AKCHOMEBI CTEPEOMeTpHH.

3. Henonsaya obozHaueHnda, nepedopMyIupyilTe AaKCHOMELI CTEPeOMEeTPHH.

4. Kax pacnosioskeHbsl NpaAMasa ¥ IJIOCKOCThH, €CAHM NpsMasd MMeeT ¢ IJIOCKOCTLIO JIBe
obmiue Touxu?

2. CKOIBKO NJIOCKOCTEN NPOXOANT Uepes3 MPpAMYI0 H He IPHHALIeKAIYIo el TOUKY?

6. CROJIBKO MJIOCKOCTEH NPOXOAUT Yepea JBe llepeceKaiolinecs npaMbie?

A

2.1. CKONTBKO NIPAMBIX MOKHO MPOBECTH Uepel3 OJAHY TOUKY?

2.2. CROJIBKO IJIOCKOCTEIl MOKHO MPOBECTH uepes3 OJHY IpAMYI0?

2.3. CKOIBKO ILTOCKOCTEeH MOKeT IMPOXOJUTh Uepe3 TPU jJaHHBIe TOUKH?
[Ipn kakoM pacHonoKeHHH TpeX TOUYEeK uepe3 HUX MOMKHO IIPOBECTH
DecKOHeUHO MHOI0 ILTOCKOCTeH?
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2.4. laHbl YeThIpe TOUKHM, He IpHHAaAJeKan[e ogHOH ILIocKocTH. MoryT
JIW TPH U3 HUX NPUHAAJIEKATh OJHOH NpAMON?

2.5. Moryr /1M ABe IJOCKOCTH HMETh TOJBKO: a) OJHY ODIIVI0O TOUKY;
0) ABe o0IIHe TOUKH?

2.6. MoryT a1 ABe ILTOCKOCTH MMeTh TOJbLKO [ABe 00mI[He npaMble?

B

2.7. Toura M npuHaAAJIEKUT II0cKocTH . OmpezennTe mo pucyHKY 2.4,
KAKHUM ellle IIJIOCKOCTAM NpHUHAAIe:RKAT Touka M.

| O
=

M B

Puc. 2.4 Puc. 2.5

2.8. Ha pucyake 2.5 momnapHo Iepecekarliuecs IpsMbele a, b, ¢ nepece-
KalT ILTOCKOCTh COOTBeTCTBeHHO B Toukax A, B, C. IIpasuiavHO 1M
BBIMIOJTHEH PUCYHOK?

2.9. Ipe BepIIMHBI U TOUYKa IlepeceuyeHUsd
IuaroHaljieil mapaJjliejiorpamMya IIpH-
HaJlJIe:KaT oJHOH Ij1ockocTH. BepHo 1H,
uTO U [IBe JIpyTrHe BepIINHEI Iapasiesio-

p rpaMMa IpUHaIIe;RaT 3TOH IJIOCKOCTH?
- 2.10.YTto gBiageTcs INepecedyeHHEM JABYX
Cl/ ILIOCKOCTeH, M300paskeHHBIX Ha PHCYH-
oL ke 2.67

2.11.Ha croapko uacTeil pa3dMUBawT IIpoO-
CTPaHCTBO: a) ABe; 0) Tpu HepeceKalo-
niecsd MJIOCKOCTH?
C

2.12. Ha raxoe HauOoOJbIIee YHCJI0 YacTell MOTYT pa3dHBaTh NPOCTPAHCTBO
YeThIpe ILIOCKOCTH?

2.13. Ha xakoe HanOoJbIIIee YHCJJI0 YacTell MOTYT pa30HBaTh NPOCTPaHCTBO
TPH ILJIOCKOCTH?

2.14. [lokasxkuTe, U4TO €CJOM JBe IIJIOCKOCTH HMMeEIOT ODIIVI0 TOUKY, TO OHH
mepeceKalnTes Mo IPAMOi, TPOXOAAINel yepes 3TV TOUKY.

2.15. Joraxkure, uTO A7a4 J0001 MJIOCKOCTH HalijleTcd TOYKAa, el He MpH-
HaJIesKaliasd.
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2.16. IIorTopHuTe ONpejieleHHe MHOTOVIOJIBHHKA.
2.17. IlonipobyiiTe 3aKOHYHUTH ONpejielleHe MHOToIrpaHHUKa. MHozozpaHHU-
KOM HA3bIBaeTCd Telao, MOBEPXHOCTE KOTOPOTrO COCTOUT U3 ...

§ 3. QUryps! B IpocTpaHeTBe. TeTpasap, Kyo, napaiielenumne]

Cpeay IPOCTPAHCTBEHHBLIX (DUTYP BBIAENAIT MHOZ02PAHHUKU — Teja,
ITOBEPXHOCTH KOTOPBIX COCTOAT M3 KOHEUYHOIO YMC/Ia MHOTOYIrOJBHUKOB,
Ha3bIBaeMbIX ZpaHAMU MHOTOrpaHHUKa. CTOPOHEI U BePIIMHBI 3TUX MHOTO-
VIOJBbHUKOB Ha3hIBAlOTCA COOTBETCTBEHHO pelipamu W 6epULUHAMU MHOTO-
rpaHHUEKA.

OTpes3kH, coeqUHAIOIIHE BePINNHLI MHOTOIPaHHHKA, He IPHHAIeKaIe
OJIHOM T'paHu, Has3bIBaIOTCA UAZOHAAAMU MHOTOIPaHHUKA.

OaHuM M3 TPOCTeHINIHX MHOIOTPAaHHHUKOB fABJIdAeTCA mempaadp, Io-
BEPXHOCTh KOTOPOTO COCTOUT M3 YeThIpeX paBHOCTOPOHHUX TPeyVIOJIbHUKOR
(puc. 3.1). O0pIuHO TeTpasAp 0003HAUAIOT VKa3aHUeM ero BepllnH, Hallpu-
Mep, ABCD.

Kybom nHazpiBaeTCA MHOTOTPAHHUK, MOBEPXHOCTHL KOTOPOTO COCTOUT M3
mecTn KBajapatoB (puc 3.2). Ob6s1uHO KyD 0003HAUAIOT YKa3aHUEM ero Bep-
muH, Hanpumep, ABCDA B C D, . Ky, pedbpa KOTOpOro paBHEI 1, HA3bIBAIOT
COUHUYHbIM KYO0M.

D

A

C,

B Ak B
Puc. 3.1 Pue. 3.2

ITapaaneaenunedom Ha3bIBaeTCsd MHOTOTPaAHHUEK, IOBEPXHOCTE KOTOPOTO
COCTOMT U3 IIecTH napaiiaenorpaMmos (puc. 3.3). IMapannemenunen obo-
3HAUAIOT VKasaHHeM ero BepiinH, Hanpumep, ABCDA B C D..

[Tapannenennnes, v KOTOPOro Bce TpaHH — MIPAMOYIOJALHHUKH, Ha3bI-
BaeTCA NPAMOYzOJbHbLM napaiienenunedom (puc. 3.3, 0). B nporuBHOM
cayuae mapajiiejgeniiie]] Ha3blBaeTcd HAKJIOHHbIM (pHc. 3.3, a).
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Pue. 3.3

@} Kakg BBl AyMaeTe, ABINAeTCAd JTH Ky() napa.n:le.uennne,uom?

Ecau moBepxXHOCTH MHOTOrpaHHHKa paspes3aTh 10 HEKOTOPHLIM pedpaM
1 pa3BepHYTh €e Ha IJI0CKOCTH TaK, 4ToObl BCeé MHOTOVTOJILHHUKH, COCTaB-
JIAINIMe 3TV MOBEPXHOCTh, JeKaial B JaHHOH IJOCKOCTH, TO MNOJIYUHUTCA
(hurypa, HaswsIBaemas paseepmiol mHozozparHuka. Haipumep, Ha pucyHKe
3.4 u3obpaxkeHa pa3BepTka Kybda.

Puc. 3.4 Pue. 3.5

15 M3roToBIeHHU A MO/ I MHOTOTPAHHNKA M3 IIJIOTHOI OyMari, KapToHa
IWIH APYroro MaTepHala JOCTATOYHO M3rOTOBHTH €0 PasBepTKY U 3aTeM
CKJIEUTH COOTBETCTBYIOIIIe pebpa. J11a yodcTBa pasBepTKY MHOTOTpaHHUKA
H3TOTABJINBAIOT ¢ KJallaHAMH, IO KOTOPBIM H IIPOM3BOAUTCA CKJEHBaHHE.
Ha pucyare 3.5 nzodpakeHa pa3BepTKa TeTpasjpa ¢ KJIallaHaMH.

Tak ke, Kak M JJIA IJIOCKOCTH, AJA IIPOCTPAHCTBA OIpeleIsdioTed IIo-
HATUA ABHKeHHNA, paBeHCTBa U nogobmud.

HeuxeHuem HasplBaeTea peobpazoBaHne IPOCTPAHCTBA, COXPaHIIONIee
paccTOAHUA MeXKAY TOUKaMH, T. €. IlepeBojdalllee Ji00bIe JBe Toukn A, B B
Ttoukn A', B' Tak, uro A'B' = AB.

IIBe (hbUryphl B MPOCTPAHCTBE HABLIBAIOTCA PAGHbLLMU, €CTH CYIIECTBYET
IBUKeHHe, IepeBoadAllee OJHY U3 HUX B APYIVIO.

ITodobuem HaszpIBaeTcd IpeoOpasoBaHHe IIPOCTPAaHCTBA, MPU KOTOPOM
paccTOAHHA MeKJAY TOUKAaMM H3MeHAITCH B OJHO M TO Ke YHCJOo pas, T. e.
repeBojslnee a00bIe ABe Toukn A, B B toukn A4', B' tak, utro A'B' = EAB,
riae k — TOJI0KUTEeNbHOEe YHCI0, HA3hIBAEMOE KO3Q@UUUEHMOM NoGobUs.
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IIBe (hurype! B IIpocTpaHCTBE HABBIBAIOTCA NOJOOHbIMU ,, €CTIN CYILIECTBYET
nogodue, MepeBojAllee OJHY U3 HUX B JIPYTVIO.

@ ITontpobyiiTe NpHUBeCTH NPUMEpPh! M0A00HBIX MHOIOIPDAHHUKOB.

1.
2.
3.

3.1,

3.2.

3.3.

3.4.

3.9.

Kaxas durypa B MpocTpaHCTBE HA3LIBACTCH MHOZ0ZPAHHUKOM?

Yro HasbIBaeTCH GUAZOHAALI0 MHOTOIPAHHHKA?

Kaxoil MEOrorpasHHK HaablBaeTcs: a) kyboa: 0) naparieaenunedoy; B) mempaso-
poat?

KRakoil napanienenuiej Ha3bIBaeTCH IPAMOYVIOJALHBIM?

Kak oboznauawmT: a) ky0; 6) napannenenunein; 8) rerpasap?

IpuBeauTe npuMepsl NIPeAMeTOR M3 OKPYIK&IOIIEro HAC MHpa, HMeIIHX (hopMmy:
a) kyba; 0) napaniesenumesa; B) Terpasapa. |
YTo HABLIBAETCSH PAIGEPMKOU MHOTOTPaHHUKA?

Kakoe npeobpazoBaHne HpOCTPAHCTRA HasbiBaeTcd deuiceHuem?

Kakue (pHrypsl B NPOCTPAHCTRE HABLIBAIOTCH PAGHBIMU?

Kaxoe npeobpazoranue NpocTpaHcTBa HasblBaeTcs nodobuem?

Kaxue (urypsl B NIPOCTPAHCTBE HA3LIBAIOTCH NOJOOHbIMUT

A

Croasko BepmiuH (B), pebep (P) m rpaneit (I') umeer: a) TeTpasap;
0) ky0; B) mapasiienenumen?

B xybe ABCDA B C D, yraxure npsMble, cogep:xainue ero pebpa u
nepecerawmue miockocts ABC,

B rybe ABCDA B C D, yramure IIOCKOCTH, COlepsKalliie ero rpaHu
I mepecerariue miockoceTs BCC .

Ha xneruatoii Oymare nzodpasnuTe TeTpasap, aHaJOTHUUHBIN JaHHOMY
Ha pHcyHEe 3.0.

Ha xmeruaTtoit Oymare mzobOpa3uTe Ky0, aHAJOTHUYHBIN JaHHOMY Ha
pucyHke 3.7.

\
! { |

-J — — — — — . — —
) !

Piuec. 3.6 Pue. 3.7
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3.6. Ha xyeTuaTtoil Oymare uaodbpasuTe IIpi-
MOVIOJIBHBIH Mapajiesiennune]], aHaIo-
IMUHBINA JaHHOMY Ha pHUCVHEe 3.8.

B
o S5 TP 100 SRR R 3.7. Ha rnetuaroii ymare 11300pakeHbl TPH
,.,’ i e B pedpa kyba (puc. 3.9). M3obpasure Bech
F ? T KVO.
‘ = ‘3 A - —_ 3.8. CroJIbKO AHaroHaleil UMeeT: a) TeTpa-
HC. o.

3/p; 0) xKvO; B) mapannenenunen?

N - — o ——— —

Puc. 3.9

3.9. Rakne 13 n3obpakeHHBIX Ha pHucyVHEe 3.10 puryp asadmTca pasBepT-
KaMu Kyba?

a) 0) B) r) ) e) ) 3)
Pue. 3.10

3.10. HapucyiiTe pa3BepTKH TeTpasipa U INPAMOYIOJbLHOrO IapaJsiuieseni-
meja.

3.11. MaroToBbTe pa3BepTKH U CKJIEHTe 13 HUX MOJIeJH TeTpasjpa, kybda u
IPAMOVIOJLHOTO Iapaslielleltune/1a.

C

3.12.B xybe ABCDA B C D yKaXuTe ILIOCKOCTH, cofep:Ralue ero pedpa
U Tepecerarinue miockocts BCC,.



3.13.Ha raeruatoil 6yMare maoOpakeHbI TpH pebpa NpAMOYTOJBHOTO
napannenenunena (puc. 3.11). MzobpasuTte Bech mapaienenunes.

A)
\
\

Pne. 3.11

3.14. fArnaerca au ¢purypa, cocraBieHHasa
N3 YeThipeX paBHBIX HPAMOYIOIb-
HBIX TPeyrolbHUKOB (puc. 3.12),
pasBepTKOI TeTpasapa?

3.15. HapucyiiTe pa3BepTKY HaKJIOHHOI'O
napajenennneaa, TpaHAMH KOTO-
poro ABJAAIOTCHA POMOBI.

3.16. U3roToBpTe pazBepTKY M CHKJIeHTe
13 Hee Mojielib HAKJIOHHOIO mapaJi-
TeJenuIena.

Puc. 3.12

3.17. Ha pucyHsEke 3.13 n3obpakeHna TpeyroabHas npuaMa. [lonpobyiite naTh
onpejesieHHe 3TOr0 MHOTOTPDAHHUKA.

Pue. 3.13 Pue. 3.14

3.18. Ha pucysge 3.14 uzobpaskeHa uyeTsIpexXyrojbHasa nmupaMmuaa. [lonpo-
OyViiTe JaTh Oompe[eieHHe 3TOr0 MHOTOTPaHHHKA.
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§ 4. @urypsl B npocrpadcrse. [Ipusma, nupamuaa

IIpusmoii Ha3bpIBaeTCA MHOTOTPAHHUK, MMOBEPXHOCTh KOTOPOIO COCTOUT
U3 IBYX PABHBIX MHOTOYTOJILHHUKOB, HA3bIBA€MBIX OCHOBAHUAMU TIPU3MBI, U
IapajiiejorpaMMoB, MMEIUX 00II1e CTOPOHEI ¢ KajK/ILIM 13 OCHOBAHMI,
Has3blBaeMbIX 00K08blMU epaHAMUu Ipu3Mbel. Pebpa, He nesxaliue B OCHOBA-
HUAX IIPU3MEI, HA3bIBAIOT DOKO0BbIMU pPeOpamu.

IIpuaMbl OBIBaIOT TpeyroJibHbIE, YeThIPEeXVIoJibHbIe, NATHYTOJbHBIE U
T. I. B 3aBHUCHMOCTH OT TOro, KaKye MHOIOVTOJbHUKH JIesKaT B UX OCHOBA-
HUAX — COOTBETCTBEHHO TPEVTOJbHHKN, YeThIPEXYIOJIbLHUKH, TATHYTO/Ib-
HUKA U T. [.

IIpunaMa Ha3BIBaeTCA N-Y20.1bHOU, €CJIA ee OCHOBAHHUAMH ABIAKTCHA
n-yroJbHUKH.

IIpuama obozHauaeTcd YKasaHUeM ee BepIIHH, HAIIpUMep, TpeyvroilbHad
npusMa obosHauaerca ABCA B C, miecTuyroJbHad npusMa obosHavaeTcs
ABCDEFA BC DEF..

Ha pucyske 4.1 uzo0pakeHbl TpeyrojabHasa U NIeCTHYTOJbHAA IIPU3MBEL.

E, D,
|
Fx : : C,
Ay B, :
' 1
| 1
E D
Fk-~ =
A 6) B

Puec. 4.1

IIpuama, DOKOBEIMH I'paHAMH KOTOPOH ABJIAIOTCA IPAMOYTOILHUKH, Ha-
3bIBaeTCA NpAMOU, B IPOTUBHOM cjydae IIpH3Ma Ha3bIBAeTCHA HAKJIOHHOU.
Ha pucynke 4.1, a nzobpakeHa HakJOHHAA TpeyrojbHad NpHU3Ma, HA pH-
cyHKe 4.1, © — npaMad mecTHYroJdbkHad IIPH3Ma.

IIpamas npuaMa, OCHOBAaHUAMHM KOTOPOH ABJIAIOTCA IPaBUJIbBHBIE MHOTO-
VPONbLHUKHM, HasblBaeTca npasuavHou. Ha pucynre 4.1, 6 usobparxeHa
NpaBUjbHAaA IIeCTUVTOJbHAaA Ipu3Ma.

@] Kawr BB ayMaeTe, ABIAeTCA JH HNapajljielenuniie]] YeThIpeXyroasHoil NpUaMoit?
J
4

ITupamudoit Ha3sIBaeTCsI MHOTOTPAHHUK, [IOBEPXHOCTH KOTOPOTO COCTOUT
13 MHOTOVTOJbHIKA, HasbIBA€MOT'0 OCHOSAHUEM THUPAMHUILI, H TPEYTOJbHH-
KOB, HMEWINHNX OOIIYI0 BePIINHY, HA3EIBAeMbIX 00K06bIMU 2PAHAMU TTHPA-
Mubl. Obias BepiinHa DOKOBBLIX I'paHell Ha3bIBAeTCHA SCPUUUHOU TTHPAMU/IBL.
Pebpa, cxogdaiiuecsa B BepllliHe NHUPaMUJbl, Ha3bIBAIOT O0KOBbIMU peopamu.
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I[TupaMuzgsl OBIBAIOT TPEYIOJbHBIE, YeTHIPEeXVIoJdbHBIE, MATHYTOJIbHBIE
U T. . B 3aBHCHMOCTH OT TOr0, KakKHe MHOTOYTOJLHHKH JexXaT B UX OC-
HOBAHMAX — COOTBETCTBEHHO TPEVTrOJLHHMKH, UeThIPeXVIOJIbHUKHM, IIATH-
VIOJBHUKH U T, .

[Tupamujga HazsIBaeTCA N-Y2OJAbHOU, €CJIU €e OCHOBAHUEM fABJIAeTcH
n-yroJIbHUK.

Ha pucyske 4.2 n3o0pakeHbl TpeyroiabHad, YeThIPeXVroJdbHas U IIec-
THYTOJbHAA THPaMHU/IEL.

S

S

a)

Puc. 4.2

[Tupamugy obo3HauawT ykaszaHHeM ee BepIIWH, HaIpuMep, Tpeyrojb-
Had nupamMuga oboszHauaerca SABC (puc. 4.2, a), deTbIpexyrojibpHad ITH-
pamuga — SABCD (puc. 4.2, 6), mectuyroasHad nupamuga — SABCDEF
(puc. 4.2, B). Ilpnuem, Ha IepBOM MecTe VKa3bIBAETCH ee BepIInHAa.

ITupamuzga, B OCHOBaHUH KOTOPOH JIEKHUT IIPaBUJILHBIA MHOTOYTOJIBHUK,
Bce DOKOBBIe pedpa KOTOpO# paBHBI, HA3bIBACTCA NPAGUJIbHOU.

@ Kak Bl AymMaeTe, ABIAETCA JIM TeTpasAp TPeyrojbHON NUpaMHuaon?
L .

1. Kakroil MHOPOrpaHHHMK HA3RIBAETCHA NPUIMOU?
2. Karas npuzMa HassiBaeTCd npamoi?

3. Kakas npuaMa HasbIBaeTCH NPAGUALHOUT

4. Kak obozHauaoT npuamy?

5. Kakoil MHOrorpaHHWK HaakIBAeTCH nupamudou?
6. Kakas nupaMuaa HaabkIBaeTCHd NPA6GUIbHOUT

7. Kax oboznHauaoT nupaMuay?

-
- A

4.1. Croasko BepiiuH (B), pebep (P) u rpasneii (I') umeet: a) n-yroiabHas
rnpusMa; 6) n-yroiabHasa nupamMuga?

4.2. Ha xkneTuaToii Oymare nzobpasuTe IPU3Mbl, aHAJOTHYHBIEe JaHHBIM Ha
pUCVHEe 4.3.
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a) D) B)
Puc. 4.3

4.3. Ha knetuaToil Oymare uzo0dpa3uTe IUpaMH/Ibl, aHAJIOTUYHBIE JaHHBIM
Ha pUcYVHKe 4.4.

a) | | )

4.4. MoxxeT n1u npuaMa uMeTh: a) 9 BepminH; 6) 16 Bepmnu?

4.5. Rakoil MHOTOYTOJbHUK JeKHUT B OCHOBAHHH IIPU3MBbI, KOTOpPad UMeeT:
a) 20 sepmiuH; 0) 15 pebep?

4.6. OnpenenuTe BUJ IPH3MEI, KoTopasd nMmeeT: a) 10 BepminH; 6) 18 pebep;
B) 8 rpaHei.

4.7. MoxxeT 11 nUpaMBja UMeTh: a) 9 pedep; 6) 16 pebep?

4.8. Kakoil MHOTOYVIOJLHUK JIEKUT B OCHOBAHMM NHpPaMHABLI, KoTopas
uMeeT: a) 32 pebpa; 6) 15 rpanen?

4.9, OnpenesnuTe BHJ OHpaMHABLl, KoTopad uMeeT: a) 10 Bepmusn; 6) 18
pebep: B) 8 rpaHeil.

4.10. B uersipexyronsHON nupamuge SABCD yrakuTe Iaphbl IepeceKalo-
MHUXcA MI0CKOCTeH, KOTOphle coAep:kaT TpaHHU 3TOH NHpPaMHALI
(puc. 4.2, 9).

4.11.Ha pucyake 4.5 HaliguTe (pUrypsl, KOTopble ABIATCA pa3BepTKaMHU
npusM. OnpegenuTe BUA 3THX MPHU3M.
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a) 6) B) r)
Pue. 4.5

4.12.Ha pucyake 4.6 HaiiguTe (DUTrypsl, KOTOPhIe ABIAIOTCA pa3BepPTKaMHU
nupaMujg. BEIACHUTe UX BHI.

-~

a) o) B) r)
Puc. 4.6

4.15. PazpepTKoIl KAKOT0 MHOTOTPAHHUKA MOJKET
CAVIKHUTE (pUrypa, uzodpakeHHas Ha pUCYH-
Ke 4.77

4.14. HapucyiiTe pa3BepTKY NpPaBUJIbLHOH IIIec-
THYTOJBLHOH: a) ONpu3MbI; 0) mHpaMHIBIL.
HNzroroBbTe pasBepTKHM U CKJISHTE M3 HUX
MOAeJHN MpPaBUJIBHOM IIeCTHYTOJbBHOM:
a) npuaMbl; 0) IMpaMHIbL.

C Puc. 4.7

4.15. Ha xkneruaroii bymare nzobpakeHs! pebpa: a) TpeyroJabHOMH; 0) 1IecTH-
YIoJbHON NpU3Mbl (puc. 4.8). M300pa3uTe BCio IpHU3MY.

t
1
|
f
'
[
i
!

Puc. 4.8
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4.16. Ha raeruaToil Oymare maobpakeHbl pebpa: a) 4eThIPpeXYroJIbHOM;
0) mecTuyroabpHoH nupaMuas! (puc. 4.9). M30b6pasuTe BClo nHpaMugy.

;’ ! ! ! ! d : ! : =il

B - - ————

ay | - 6)
Puc. 4.9
4.17.CroapKo AuaroHauaeil UMeeT: a) n-yrojibHad nNupaMuga; 0) n-yroibHasd
nmpusMa?
4.18. Ha wyeruaToil Oymare m3obpazuTe OKTas’sAp, AHAJOTHYHO IIpeIcTaB-
jgdeHHoOMY Ha pucyHEKe 4.10. Cronsko y Hero BepinuH (B), pebep (P) u
rpaseii (I')?

Puec. 4.10 Puc. 4.11

4,19, Ha rneruaroii Oymare u3o0pasuTe
HKOCAa’3[p, AaHAJOTHYHO TPeICTaB-
JeHHoMY Ha pucyvHEe 4.11. Croasko
v Hero BepiiuH (B), pebdep (P) u rpa-
Hei1 (I')?

4.20.Ha rnetuartoil Oymare m3obOpasure
IoAeKasIp, aHAJOTHYHO IIpeJicTaB-
JIleHHOMY Ha pucyHEe 4.12. Croasko
vy Hero BepmiuH (B), pedep (P) u rpa-

Helt (I')?
4.21. IlpuBeaguTe npumMepsl peajbHBIX
Puc. 4.12 00BeKTOB B (hopMe: a) OPH3MBI;

0) mMpaMuIbL.
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4.22. IloBTopHTe ONpeesieHNe Napalle/IbHOCTH IBVX OPAMLIX Ha MJIOCKOCTH.
4.23. IlonnpobyiiTe onpeenuTh NOHATHE NapaljelbHOCTH NPAMBIX B MPO-

(W]

cTpaHCTBe.

ITPOBEPLH CEBA!

CHOJBKO NPAMBIX MOKHO IIPOBECTH Uepes OJHY TOUKY IIPOCTPaHCTBAa:
A) Hu oanoil. B) Oxny.

C) Ige. D) Becroneuno maoro?

CKOJBKO ILIOCKOCTEI MOJKHO IIPOBECTH Uepe3 OJHY TOUKY IIPOCTPaHCTBA:
A) Hu ognoil. B) Oxny.

C) Ige. D) Becroneuno maoro?

CKOJBKO IPAMBIX MOMKHO IIPOBECTH Uepe3 JBe TOUKH MPOCTpaHCTBA:
A) Hu ognoii. B) Oxny.

C) IBe. D) Beckoreuno MmHOro?

CEOJIBKO NpAMBIX MOKHO MPOBECTH Uepe3 pas3/IMuHBIe IIapbl M3 Tpex
TOUEK MPOCTPAHCTBA, He NMPHHALJIEeKAIUX OJHOH IIPAMOM:

A) Hu opgHnoii. B) Tpu.

C) IlecTs. D) Beckoneuno MmHOTO?

KRaxoe nanbosibiiee YucIo IPAMbBIX MOXKHO IIPOBECTH Yepes pas3jIMuHbIe
maphbl U3 YeThIpeX TOUEeK IIPOCTPaHCTBA:

A) Yerrnipe, B) IIars.

C) IlecTs. D) Bocems?

KRaxkoe sanbosbniee UHCI0 IIPAMBIX MOKHO ITPOBECTH Uepe3 pas/IMuYHLbIe
Iapbl U3 IIATH TOYEK IMPOCTPaHCTBa:

A) 5. B) 10. ) 15. D) 25?
CHEOIBKO 0DIIIMX TOUEK HMEIT JABe IepeceKaliiuecs IJIOCKOCTH:
A) Hu oagnoIil. B) Oxny.

C) IzBe. D) Becrkoneuno maoro?

CKOJBKO ILTOCKOCTEeH MOKHO IIPOBECTU Uepes JBe TOUKH IPOoCTpaHCTRA:
A) Hu omnoii. B) Oxny.
C) IBe. D) Beckoreuno MHOro0?

CKOJBEO MJI0CKOCTEeH MOKHO IIPOBECTH Uepe3 TPHU TOUKH IPOCTPaHCTBA,
He NpHHaAJIexKae oJHON IpAMO:
A) Hu oxgHoIi. B) Oxny.
C) Tpn. D) Beckoneuno MmHOTO?
39



10.

11.

13.

14.

16.

17.

18.

19.

40

-

CKOJBKO ILTOCKOCTe!l MOKHO IIPOBECTH Uepe3 TPH TOUKH IIPOCTPAHCTBA,

NIpHHaAIeKalue OJHON IPAMOI:
A) Hu ogHOIA. B) Oxny.
C) Tpu. D) Becrkoneuno muoOro?
CKOIBKO ILTOCKOCTEH MOKHO IIPOBECTH depes pasjHuYHBIe TPOUKM H3
yeThIpeX TOUEK [IPOCTPaHCTBA, He IPHHALIEKAIUX OJHOH ILIOCKOCTH:
A) Tpmn. B) Yetripe.
C) IIlecTs. D) Beckoreuno mHOTr0?
. CKOJIBKO IJIOCKOCTel MOYKHO IPOBECTH Uepe3 TpPH BepIIMHEI Kyda:
A) Oxny. B) Tpmn.
C) IIlecTs. D) Beckoreuno MmHOTO?
Haiinure uncao auaroHajaed NpAMOVIOJbLHOTO NapaJlieflenuIesa.
A) 2. B) 4. C) 6. D) 8.
HaiignTe uncno amaroHanael 6-yrojibHOM NPH3MEI.
A) 6. B) 12. C) 9. D) 18.
. Kakoil MHOroyroJIbHHK JIeKHUT B OCHOBAaHUM INHPaMHbl, HMeIOIIel
12 peGep:
A) TpeyroibHHK. B) YeTnsipexXyrojibHHUK.
C) [IlecTuyrojlbHNK. D) [IerHagnaTUyroJbHUK?
Kakoii MHOTOYTOJLHHK JIEKHUT B OCHOBAHHM IIPHU3MBI, UMeloIneil 36
pebep:
A) IITecTuyroilbHUK. B) leBATHYTONBHUK.
C) IBeHAAIATHYTOIBHUK. D) TpugmatTuinmecTUuyrolbHUK?
I[Ipuama umeer 18 BepminH. Kakoil MHOTOYIOJLHUK JIE:KHT B €€ OCHO-
BAHWU:
A) TpeyronnHHEK. B) IllecTuyroibHUK.
C) IeBATHUYTOJIBHUK. D) BocemHaamaTuyroiabHUK?
[Tupamupga umeer 10 BepminH. Kakoili MHOTOYTOJIBHUK JIEKHT B €€ OC-
HOBaHUMU:
A) ITatuyroisHUK. B) IllecTuyro/IbHHUK.
C) BocbMUYTOJIBHUK. D) HeBATUYTOJIBHUK?
IIpunsma umeer 18 gmaronHamaeii. OnpenenuTe ee BHJ.
A) TpeyroanHad. B) IlecTuyronnpHasd.
C) HepaTuyrosbpHad. D) BocemuagnmaTuyrojabHasd.
. CrobKO AMaroHale uMeeT 7-yroJibHadA OHpaMHIa:
A) Hu omHoIi. B) 6. C) 7. D) 14?



§ 5. llapanneasHoCTh NPAMBIX B IIPOCTPAHCTBE

HamomMuuM, 4TO [Be MpsAMBIe Ha IJIOCKOCTH HA3LIBAKTCA NAPAIACIb-
HbiMU, €CJIM OHHU He IepeceKaloTcd, T. €. He MMeIOT HHM OJHOH o0IIell Tou-
KH. AHaJOIMUYHBIM o00pas3oM, [ABe IpAMbIe B IPOCTPAHCTBe HAa3BIBAIOTCH
napaieJbHbiMU , eCIA OHU JIeyKaT B OJHOH IVIOCKOCTH ¥ He IepecerarTcesd
(puc. 5.1).

Pue. 5.1 Puec. 5.2

[TapanienbHOCTh NMPAMBIX a B b obosHauaerca a | b.

OrmeTuM, 4YTO A HDapajliIeIbHOCTH NPAMBIX B IIPOCTPAHCTBE KpoMe
TpeboBaHUA, UYTOOLI MIPAMBIE He IIepeceKalanch, HY:KHO, YTOOLI 9TH MpAMbIe
JIeKaaId B OJHOH IJIOCKOCTH.

Byaem Tak:xe roBOpHTh, UTO Ba OTPe3Ka NapaJuiejbHbI, eCcJIl OHH JeXKaT
Ha mapajje/bHBIX IPAMBIX.

Teopema (IpH3HaK NapaJdIeJbHOCTH JIBYX NpAMEIX). J6e npamwvie, na-
pannenvHbie mpembvel NPAMON, NAPAIiIeibHbl Mexcdy coboll,

JHorazaTeabcTBO*. IIyeThs npaAMbIe a 1 b TapalyielbHbI IPAMOI ¢ (puc. 9.2).
Cayuaii, Korja npamsle a, b, ¢ 1eKaT B 0JJHOH IIOCKOCTH, OBLI paccMOTpPEH
B Kypce IL1aHuMeTpuH. PaccMoTpuM ciydaii, Korjia aTH IpsAMbIe He Jie:KaT
B 0JJHOU ILTocKoCTH. [lokakeM, UTO NpAMEIe @ ¥ b napaanenbHsl. 714 3T0r0
HYKHO JJOKa3aTh, YTO IpAMbIe @ H b J1eKaT B 0JHOH IJOCKOCTH 1 He Ilepe-
cerawTca. Yepes mMpAMbBIe @ M ¢ IPOBeAeM ILIOCKOCTh (. Uepes IpaAMbBIe
b u ¢ mpoBejeM IIOCKOCTE [. YUepes MpAMYIO @ W KaKyIO-HUOYVAL TOURY B
npaAMoOU b IIpoBejieM ILTOCKOCTh V. I171ocKoCTE ¥ ITepeceueT ILTOCKOCTE [3 110
HEeKOTOpO# npaMoii b'. 9rta npaAMasg He mepeceKaeT ILIOCKOCTh (f, TaK Kak
TOUKA UX MepeceueHUd JoJsKHA ObLIa OBl MpUHALIEKAThL KaK IPAMOIl a, Tak
u npamoi ¢. CiaenoBaTelbHO, OIPAMBIE @ U ¢ UMeJIH Obl O0IIVIO TOUKY, YTO
IIPOTHBOPEUHUT YCJIOBHIO MapalJIeIbHOCTH 3TUX NpAMBIX. Tak Kak nmpaMasa b’
He TMepeceKaeT IMJIOCKOCTh (f, TO OHA He IepecexkaeT U npaMyio c. Cienosa-
TeJILHO, IPsAMBIe b' 11 ¢ mapasieabHbl, Tak kKak yepes Touky B B m1ockocT
IIPOXOJUT He DoJee OJHON NpAMOIl, MapalielbHOH NIpAMOH ¢, To IpamMadg b’
coBImajaeTr ¢ npamMoi b. Tark kark npaMas b He IepeceraeT ILIOCKOCTb
TO OHa He IepecekaeT U NpAMVIO a. TakuM obOpa3oM, IpaMEIe a 1 b jekat
B OJ{HOU MJIOCKOCTH ¥ ¥ He NepeceKalwTcsd. 3HAUNT, OHU NapaijlellbHbl. |
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D, c, Hanpumep, B kybe ABCDA B C D, npaMmeie
AB u C D, mnapamnensHel npamoi A B . Cie-
; noBaTenbHO, npAMbie AB u C D mapaiielbHbI
; B, (puc. 5.3).
& HoraxeMm, 4T0 B 3TOM KyOe mpsambie AD u
|
1

BC, nmapanienbHbl. JefiCTBHTENLHO, Kag OBLIO
A5 5 | TC— L[ - JC noxasano BhINIe, OTPe3KH AB u C D, Iapajlieib-
§..? Hbel. Kpome Toro, oHH parRHBI. CiemoBaTelbHO,
Ak B YeTBIPeXYrolbHUKE ABC D, — mapaJiielorpaMM.
Puec. 5.3 SHauYUT, npaMele AD u BC, mapaiielbHEL.

y Hapannenbasl au npaMele AA u BC, npoxopasiiue uepes BeplIMHEI Kyba

Bonpoc o koamuecTBe NpAMBIX, IMPOXOAANIUNX Uepe3 JAaHHYIO TOUKY H
napajiieTbHBIX JaHHOW NpAMOI, UMeeT JaBHIOK M MHTePEecHVI0 HCTOPHIO.
Cpenu arkcuoM B “Hauamax” EBrianga mATHIN IO CUETY MOCTY.JIAT IO CBOEMY
colep:KaHHI0 COBIIajaeT ¢ aKCHOMON IapajijielbHOCTH, ¢ KOTOPOI BEI II0-
3HAKOMWJIHCEL B 7-M KJjacce: “Hepe3 TOUKY, B3ATVI0 BHe JaHHOH NIPAMOI,
MOMKHO IIPOBECTH TOJBKO OJHY INPAMYIO, NapajlelbHVIO 3TOH IpAMOi”.

Ha nporsa:keHun ABYX TeICAUYeTeTHH mocse EBkIMIa MareMaTHKH IIbI-
TAJHUCh JOKAa3aTh 9TOT IIOCTYJIAT, OJJHAKO BCe HX IONBITKH 3aKaHUHBAINCH
Heyaueii, paHO WM MO3JHO B UX pacCcyKAeHHUAX 00HAPYKHBAJIHUCEH OITHOKH.
JInms B 1826 r. Benukuili matematTuk H. M. JlobaueBckuii (1792—1856),
npodeccop Kazanckoro yHUBepcHUTeTa, MPeANOJ0KUI, YTO 3TOT MOCTYJIAT
HeJIb3s JIOTHYeCKH BBIBECTH M3 APYIrHX moctyjaaToB (akcmoMm) EBkmmjaa,
T. €. HeJlIb34 JoKa3aTh. [103ToMy MM ero MOKHO B3ATh B KaUecTBe AKCHOMEI,
I B KaYecTBe AKCHOMBI MOKeT ObITh B3ATO YTBEP:KAEHHNEe O CYIIIeCTBOBAHUH
HEeCKOJIBKMX NPAMBIX, NPOXOAANINX Uepe3 JaHHVIO TOUKY M Iapajliellb-
HBEIX JaHHOH npamoii. [IooKUB B OCHOBY reOMeTpPUH 3TY HOBVIO aKCHOMY
napauieabHocTH, JlobaueBCKHN CO3/1aJ1 COBEPIIEHHO HOBYVIO, HEEeBKIHJOBY
reoMeTpuio, KoTopas Owlja Ha3BaHa ezeomempuell Jlobaueeckozo.

Wpen JlobaueBcKoOro OBLIM HACTOJBKO OPUTHHAJILHBI U IIPOTHBOPEYNIIHN
TaK Ha3bIBaeMOMY 3JpaBOMY CMBICIY, UTO UX He MOHAJH JaKe HU3BeCTHLIe
MaTeMaTHKH Toro Bpemenn. HecMmorps Ha aTo, JIobaueBcKHUI He OTKa3alIcd OT
cBoux nuaei. OH He TOJIBKO OBLT VO K/IeH B JOTHUECKOH HEeIIPOTHBOPEUYHBOCTH
HOBOM reOMeTpPHH, HO H TBep/i0 BepHJI B ee IPHMEHUMOCTE K HCCeJ0BaHIIO
peannHOro u3nueckoro npocrpadcrea. C aToil neaswo JlobaueBcKkuil npo-
BOJIMLII CJOKHEIIINe acTpoHOMHUUecKHe HabIogeHNA U UaMepeHNn s, OJHAKO
HeJoCTAaTOUHad TOYHOCTE H3MepHTEeJBHBIX HNpHOOPOB He MHO3BOJMIA €MV
IIOJTBEPJAUTE CBOKO THIIOTE3Y.
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[Ipuznaame reomerpun JlodbaueBcKoOro IIpHIILIO TOJIBKO IOCTE ero CMepTH.
Paborsl JlobaueBckoro ObLIHN mepeBefleHbl Ha MHOTHe S3BIKHM U U3YVUaIHNCh
MaTeMaTHKaMH Bcero Mupa. B HacTosmee speMa reoMmerpus JIodbaueBCcKoOro
ABNAETCA HEOTHeMJeMOH YacThl COBPeMEeHHOH MaTeMaTHKH U HaXOJUT
TIpHMeHeHHe BO MHOTHX 00JacTaX 4YeJIOBeuecKOoro 3HaHHfA, cCIocoOCTBYeT
Dosee rIyOOKOMY IMOHHMAHHIO OKPVIKaIOIero Hac MHpa.

1. Kakue aBe npaMEble B IPOCTPAHCTEe HA3LIBAIOT RaApaaeabhblmu?
2. Kakwue aBa oTpesxa B IIPOCTPAHCTEE HASBIBAIOT RAPAAICAbHHIMU?
3. ChopmyaupyiTe CBOHCTEO NApallefbHbIX IPAMBIX B HPOCTPAHCTBE.

A

5.1. I3BecTHO, UTO Ha IJIOCKOCTH IpAMasd, Iepecekamllasd oJHY U3 Ia-
panIeNbHBIX NIPAMBIX, ITepecekaeT U BTOPYIO NIpAMYI0. Byaer J1u 210
VTBep:KAeHNe BepHO IJA IpocTpaHcTBa?

5.2. U3BecTHO, UTO Ha ILUIOCKOCTH UYepe3 TOUKY, He IPHHALIeKAIIVIO JaH-
HOII TIpsAMOI, MPOXOANT eANMHCTBeHHAd IpsaMad, He IlepeceKarolnas
TaHHYIO. Byjer oM 3TOo yTBep:KAeHHe BepHO A4 IpocTpaHcTBa?

9.3. 3anumuTe pedpa mapannenenunena ABCDA B C D , napajelbHble
pedpy: a) AB; 6) AA, (puc. 5.4).

Puc. 5.4

2.4. Byavr n1u nmapainenbHbl pebpa AB u
B C, mapannenennneia ABCDA B C D,
(puc. 5.4)?

2.0. 3aInIuTe Napsl napajllelbHBIX pebep v
npusmel ABCA B C (puc. 35.3).

9.6. byayr sn nmapainensHsl pedbpa AB u CC|
npuamMel ABCA B C, (puc. 5.5)? A

2.7. Byayr nu npoTupBojekainue pebpa AB
u CD Terpasgpa ABCD mnapanielbHBEI

(puc. 5.6)? Puc. 5.6

oy
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B

5.8, BanuinuTe napsl Iapajle/ibHBIX pedep YV NpaBUIbHOW: a) YeThIpex-
yrosbHOU nmupamMuasl SABCD (puc. 5.7, a); 0) miecTHYroJsHOH MUpa-
muasl SABCDEF (puc. 5.7, 0).

Puc. 5.7

5.9. Byavr am mapainensHbel pedpa AB m SC nmupamupgwl: a) SABCD
(puc. 2.7, a); 6) SABCDEF (puc. 5.7 6)?

2.10. UmeroTecsa st nmapaiiesibHBIe pebpa Vv NpaBUJLHOM: a) TpeyroJbHOH
nupaMuge! (puc. 5.8, a); 0) IATUYTOABHOM NHUpaMUuALI (pHe. 2.8, 0)7

S

S
D
C iy -~
B A B
a)

D)

r-----

Puc, 5.8

E D 5.11. [loxkaxuTre, UTO A NIECTHYTOJBHOMH
% npusmMel ABCDEFA B C D E F, mna-
: | (1 paanenbHel npaMeie: a) AA u CC ; 0)
Ay B, AA u DD, (puc. 5.9).
D.12.3anumurte pedpa NOpPaBUJIL-

D HOM MIeCTHYTONbHOH OIPHU3MBI
s T, RN ABCDEFA B C D E F , mapauneib-
F’ He Hele pedpy: a) AA ; 6) AB (puc. 5.9).
2.13.CroJIBbKO map mapajLielIbHBIX pebep
A B HMeeTca v Kyba?
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5.14.CroabpKo map mapajlielbHBIX pebep MMeeTcA YV NpaBUILHOHN IIECTH-
VIOJNBHON IMMPU3MBbI?

C

3.15. lokazxure, uro Aud mapamienenunena ABCDA B C D, (puc. 5.4) ma-
pannenbHel mpaMeie: a) ACu A C; 6) AB u DC..

2.16. [ToraxkuTe, 4TO AJA NIPAaBHILHOU IIIECTH-
yroiabHoi npusMel ABCDEFA B.C D E F
napajijielbHbl Hpambie: a) AD u A D
0) AB, u ED .

5.17. B rerpasape ABCD touxku E, F, G, H cepe-
IUHBI pebep coorBeTcTBeHHO AB, AD, BC,
CD (puc. 5.10). Hokakure, 4TO HpAMEBIe
EF u GH mapaijeJbHBEI.

5.18. loxkakuTe, UYTO Uepe3 TOUYKY B IPOCTpPaH-
CTBe, He NMpHHAJIeKAIIVI0 JaHHOU Ipsf-
MO, IIPOXOAHUT eJWHCTBeHHasd NIpaMad,
napajje/jbHasd 3TOW IIPAMOH.

1
L
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5.19.IIpuBegnTe NpUMephl pealbHBEIX ODBLEKTOB, HAeaTH3alell KOTOPhIX
ABIAKTCA MapajlielbHEIe IIPAMBIe.

5.20. B nipocTpaHCcTBe JaHA NpaAMasdg ¥ TOUKA, el He npuHaaIexammas, Hak
Bhl AyMaeTe, CKOJBKO NMPAMBIX IPOXOJAHT Yepe3 NaHHVID TOUYKY, He
Iepecexkas HJaHHYIO NPpAMYIO?

§ 6. BsanmMHoe pacnojio:keHHe INPAMBIX B IPOCTPAHCTRE

Mg=1 y:xe 3HaeM, UTO JBe IIpAMBIe B IIPOCTPAHCTBE MOTYT IlepeceKaThcsd,
a Tak:Ke OBITH NapayiiaeldbHBIMH. OHaAKO, B OTJIHYHE OT IJIOCKOCTH, B IIPO-
CTPaHCTBE CYIIIeCTBYET ellfe OANH CJAVUail B3aMHOI0 PacIioyIOKeHHnA ABVX
IIPpAMBIX, KOIJlJa OHH He IlepeceKaiTcd U He D
IapaJiLie/IbHEI.

IIBe mpAMBIe B NpPOCTPAHCTBE Ha3bIBAIOT
CKPeUUBanUMUCs , eCI OHU He JIeXKaT B OJl-
HOI ILTOCKOCTH U He HNapaJlieIbHBbI.

BypeMm Tak:ke roBOpHUTh, UTO JABa OTPe3Ka C
CEDeIUBAIOTCA, ecl OHM JIe/KaT Ha CKpelu- .
BAOIIUXCA NPAMBIX.

Hanpumep, B Terpasape ABCD pebpa AB u

CD ckpemupaiorcd (puc. 6.1).
Puc. 6.1
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@ IMonpoGyiiTe gorazaTk 8TO CAMOCTOATEIBHO.

Teopema (mpH3HaAK CKpellHBapIUXcA NpsMbl). Ecau odHa npaman
aexcum 6 naockocmu, @ dpyzaa npaAmMaa nepecekaem 3my NAOCKOCMb 8
moukKe, He npuHadnexcauell nepeou nNPpAMow, mo 3mu 06e npamvie cKpe-
wusalomcsa.

HorazareaserBo. Ilyers npavasa a
JIeJKUT B IIJOCKOCTH ¢, a npamasa b

b
= lB nepeceKaeT ILJIOCKOCTH (L B Touke B, He
\ ' npuHagIe:xaifeil npamoi a (puc. 6.2).
a Ecau 681 npaMele a ¥ b jexain B OJHOHN
IIOCKOCTH, TO B 3TOH ILTOCKOCTH JIeXKalIl
Obl npaMada a 1 Touka B. IIocKoIbKRY Ue-
pe3 NpAMVIO U TOUKY BHe 2TOI NpPAMOH
IIPOXOAUT eINHCTBeHHAA IIJIOCKOCTh, TO 3TOH IIIOCKOCTHIO OYIeT IMI0CKOCTh
o.. Ho Torga npamaa b nesxkana Obl B IJIOCKOCTH ¢ , UTO IIPOTHBOPEUYHUT VC-
nosuio. CilegoBaTenbHO, IPpAMBIe @ 1 b He JeKaT B OAHOM ILIOCKOCTH, T. €.

OHHM CKPeIIuBaTCH.

Puc, 6.2

,HOKB}KHTE‘ 9TO eClM yepes ABe NIpAMBIe Hellb3d NPOBEeCTH IINIOCKOCTEL, TO 9TH IIpA-
Mbie CEpellHBarTCH.

IIpegcTaBHM ciaydayd B3aMHOTO PACIOJIOMKEHHSA JBYX IPAMBIX B IIPO-
CTPAHCTBe B BHJAE CXEMEL.

Cxema 6.1
IIBe npAMEIe
JleskaT B OXHOI He nesxar B 0IHOH ILIOCKOCTH
ILIOCKOCTH (cKpenMBaOTCA)
Hwmetor obmyno Toury He nmeror obmmx Touer
(mepecekarwTCHA) (mapa/uienbHEI)

\ BepHo sy, uTO AiBe NpAMLIe, CKpellHBaloIqecH ¢ TpeThell NPAMOH, CKpPellnBaoTCH
~ Mexxay coboit. IIpuseanTe npumep.
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1. Kakue aBe npsMbie B IIPOCTPAHCTBE HA3BIBAIOT cKpeuusamwuumuca?
2. Kaxue aBa oTpe3ka B IPOCTPAHCTEE HA3BIBAIOT CKPCWUBAOUUMUCA?
3. CohopmyanpyiiTe NPH3HAK CKPEIIHBAIOIIUXCHA IIPAMBIX.

A

6.1. BepHo 71, 4UTO ecau [ABe IIpAMBbIe JeXaT B pasHBIX ILJIOCKOCTAX, TO
OHH CKpeIluBaTca’?

6.2. CKOJIBKO NPAMBIX, CKPEIINBAINIUXCA ¢ JaHHON NMpAMOH, IMPOXOIHUT
yepe3 TOUKY, B3ATVIO BHe 3TOH NpAMOM?

6.3. Banumunre pebpa, cKpeluBawiuecsa ¢ pedbpom AB gnda: a) mapaJ-
nenenunena ABCDA B C D (puc. 6.3, a); 6) npusmel ABCA B C,
(puc. 6.3, 6).

Puc. 6.3

6.4. SanumuTe pebpa, CKpenjuBapniuecsa ¢ pedopoM SA Aad: a) UeThIpex-
yrosibHOM nupaMuasl SABCD (puc. 6.4, a); 6) niecTHYToJabHOMH ITHUpa-
Mmuasl SABCDEF (puc. 6.4, 0).

Puc. 6.4
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E, D, 6.5. Banumure pebpa IMeCTHYIOJIbHOH
npusmel ABCDEFA B C D E F , ckpe-

|
b & : E C, nuBapInuecs ¢ pedpom: a) AA ; 6) AB
L B, : (puc. 6.5).
| : 6.6. CKOJBKO IIap CKpelniMBalmIIuxXcsa pe-
;_E ______ | _: D Dep uMeerca y TeTpasgpa?
F - I \\ C B
6.7. Kak pacnoio:xeHBI B IIPOCTPAHCTBeE
A B npAMBIe a U b, mpoBeleHHEIe B ILIOC-
Puc. 6.5 KocTax o U P (puc. 6.6)? OrBeT 00BsC-
HUTE.
Puc. 6.6 Puc. 6.7

6.8. Ilycts @ 1 b — crpemuBalouecsa npsamele (puc. 6.7). Ilpavmeie A B,
u A B, nepecekair mnpaMmble a u b. MoryT nu npaMmele A B u A B,
OBIThH IepeceKarIIMHACca HIN HapallelbHbIMU?

6.9. CkoIbKO Iap CKpel[uBawInuxca pedep UMeeTcA V YeThIpeXyroJbHOHN
nupaMuabI?

6.10. CroJbKO IIap CKpelnjHBamIinuxcs pedbep nMeercsa y Kyoa?

C

6.11. RaxoBo B3auMHOe pacnoio:kenue npameix EE n FF (puc. 6.8)? Or-
BeT 0ObACHHUTE.

D, c,
, F
' _E,
Al ' Bl
:
I
I
,u. - e e o o - C
L’ F
A E B
Puc. 6.8 Puc. 6.9
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6.12. Kakxoro BzanMHoe pacroaoxkeHue npaMbiXx FF u GH (puc. 6.9)? Orser
obBACHUTE.

6.13. IIepecerarwTca 1u otpe3ru EH u FG (puc. 6.10)? OTBer 00BACHUTE.

6.14. BoaMo:KHO JIM TaKoe pacnojio:keHHe Kapanjaamei (puc. 6.11)?7 OTser

o0 BACHHTE.
S
F
H
A C

G

2 B

Pue. 6,10 Puc. 6.11

6.15.IIpuBeanuTe NpuMephl pealbHBIX 00BEKTOB, HAealn3alineil KOTOPBIX
ABIAIOTCA CKpellliBarlnecd IIpaMble.

HOBbIMU 3Ha

6.16. ITonpobyiiTe onpefe luTs MMOHATHE NAPAIIeIbHOCTH IPAMOH M IIJI0C-
EOCTH.

§ 7. BaanmMHoe pacnojokeHHe NPAMOH H ILIOCKOCTH

PaccmoTpuM BOIIpoc © TOM, KaK MOI'YT pacrojaraTbCd mpaAMad M ILIOC-
KOCTh OTHOCHTEJILHO APYT Apyra.

IIpamas MoskeT JIekaTh B ILIOCKOCTH, T. €. BCe TOUKH IMPAMON IpUHAIe-
JKaT mIockocTH. IIpamMada MoskeT mepecekarhb ILJIOCKOCTh, T. €. UMeTh ¢ IIJIOC-
KOCTBIO TOJIBKO OJHY 00IIVIO TOUuKY. HakoHen, mpaMasa MoKeT He HMeTh C
IIJIOCKOCTBI0 HU OJHOH 0oDIIIel TOUYKH.

[Ipamasa Has3bIBaeTCA napaiebHoll IMJIOCKOCTH, eCJU OHa He UMeeT C
3TOH ILJIOCKOCTBHIO HH OAHOM 00mieil Touku (puc. 7.1).

a

L S

Pne. 7.1
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[TapaineabHOCTE NPAMON @ M ILTOCKOCTH ¢ obo3HauaeTes a | .
SadHUKCcHpPYeM clIyual B3aMMHOI'O PACIIOJIOKEHUA NPAMON U IJIOCKOCTH
¢ TMIOMOIIBIO CXEeMBEI.

Cxema 7.1

HpﬁMaH 1 IIITOCKOCTD

Vinicion oRits o He umeror o0mux Touex

(mapaJiie/bHEl)
Nmetor ogHy 00IIVIO TOURY HneroT 6omee ogHOH 00HIEH TOYKH
(mepecekarmTCH) (mpAMaA JeXKNAT B IJIOCKOCTH)

ByaeMm ropoputh, 4TO pedOpo MHOrorpaHHHKAa IapajielbHO ero rpaHH,
ecJIM OHO JIeJKHUT Ha IpAMOI, mapajjebHOH IJIOCKOCTH 3TOM I'paHH.

Cremyoniasd TeopeMa JaeT JOCTATOUHOE VCJIOBHE IapauIeIbHOCTH Ipi-
MOI1 M IJIOCKOCTH.

Teopema (nmpu3HaAK NapadjeIbHOCTH MPAMOH H IIocKocTH). Ecau npa-
Masn, He nexcau,as 6 aHHOU NAOCKOCIMU, NAPAALeIbHA HeKOMOopPoll Npsa-
MOIL, nexcawell. 6 amou nAocKkocmu, mo 0aHHAA NPAMAA NAPANLENbHA
camou niockocmu.

HokazateabcTBo. IlycTh npAMas a He JeKHUT B IIOCKOCTH [ 1 mapaJi-
JelbHa ONpaAMoi b, Jexxalieid B 3TOH IJI0CKOCTH (puc. 7.2).

Pue. 7.2

HorasxkeM, UTO IpaAMasg a HmapajlienbHa miaockocTH (3. Ilpeanonoxum
IIPOTUBHOE, T. €., UTO IIPAMAaA a mepeceKaeT IJI0CKOCTh [ B HEKOTOPOH TOU-
ke C. PaccMOTPUM ILIOCKOCTE (f, IIPOXOAAIIVIO Uepes npsaMble a u b (a | b
o yeaoBuo). Touka C NpHHAAIERKHAT KaK ILTOCKOCTH 3, Tak M ILTOCKOCTH o,
T. €. IPUHAJJESKHUT JHHUN UX IepeceueHnda — npamoi b, CiegoBaTelabHO,
IpsAMbIe @ 1 b mepecerkarwTcsd, UTO IIPOTHBOPEYHUT VeaoBHUw., Takum oOpa-
soM, a | B. L4
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\ CKOJMBKO NPAMBIX, MapajljelbHBIX AAaHHOH MJIOCKOCTH, MOYKHO ITPOBECTH uepes
' TOUKY, He NIPHUHAIEKAIVIO 3TOH ILTOCKOCTH?

Teopema. Ecau naockocmb npoxodum 4epe3 npaAmylo, napaiieibhyio
dpyz0i naockocmu, u nepecexaem amy naocKkocmbs, mo npamas ux nepe-
CeHYeHUA NAPALNEeIbHA NepPEoll NPAMOIL.

HoraszateabeTBo. IIyeTh IUIOCKOCTS (L MPOXOAUT Yepes IIPAMYIO @, apal-
JeJIBHYIO INIOCKOCTH 3, U mepeceKkaer aTy IJIOCKOCTE 10 npaMoii b (puc. 7.3).
Tak kar OpsaMas @ ¥ ILIOCKOCTH [ He UMeT ODIIIUX TOYeK, TO U IIpAMEIe
a 1 b He UMel0T 00X ToueK. Tak Kak oTH IpsMBbIe JIeKaT B OJHOI ILIO-
CKOCTH, TO OHH IapajjielbHEl. | |

I
(04 |
a Al 1| Bl
|
o e I
7/ |
Pl Blissa Ep—
[ b F i
H """""""" Ak B
Pnc. 7.3 Puc. 7.4

IIpumep. Moraxkure, uro ausa xkyba ABCDA B C D, (puc. 7.4) npamas
AA | mapannenbHa mwiockoctu BCC,.

Pewenue. Ilpamas AA1 napajienbHa npaMoil BB miockoct BCC u
He JeKUT B 9TOH IUIocKocTH. ClexoBaresIbHO, NpAMasg AA mapaiielbHa
niockoct BCC . |

3

1. Kax Mo:xeT pacnojaraThCs NpaAMas OTHOCHTEALHO MIOCKOCTH?
2. Kakasa npaMas HA3BIBACTCH NAPAIICALHOU naockocmu?
3. ChopMmynupyiTe IpU3HAK NapaljlelbHOCTH TPAMON H ILJIOCKOCTH.

7.1. B rydoe ABCDA B C D, yrkaxure pedpa, napajiieibHsle rpanu ABCD
(puc. 7.4).

7.2. B npaBuibHON mecTuyroabHoil npusme ABCDEFA B C D E F, yka-
KUTe 'PaHH, NapajielbHble pedpy: a) AB; 0) AA (puc. 7.9).

A



E, D, 7.3. Bepro 1m, q'rg Be PpﬂMHe, mapa-
JelbHBIe OJHOH U TOH jKe ILTOCKOCTH,

C, napajiieabHbl MeXIV co00i?

B, 7.4. BepHO 1M, 4UTO ecaH IpAMas Iapas-

JellbHA HeKOTOpPOoH NpAMOI, JexKalien

E ' B IIIOCKOCTH, TO AaHHad IpAMasd IIa-

P% Y paliesibHA cCaMOM IIJIOCKOCTH?

F < b ¢ 7.9.0xaHa U3 IBYX MapajIebHbIX MPAMBIX

nmapajijiejibHa IJIOCKocTH. BepHo 1H,

A B UYTO H BTOpad IpdAMasg napajijlelbHa

Puc. 7.5 3TOH TJIOCKOCTU?

B

7.6. B mpaBUJIBHOM YeThIpeXyroiasHoil mupamuge SABCD yra:xuTe peopa,
napajjielbHble rpa"naM (puc. 7.6).

-
et B

Puc. 7.6

7.7. B npaBuIbHOM miecTUyroiasHoil nmupamuge SABCDEF yraxuTte pedpa,
napajjielbHble rpa"HaM (puc. 7.7).

7.8. lan mapannenorpamMym ABCD. Yepes cropory AB mnpoBejieHa ILjIOC-
KOCTh (£, He cOBIajaiolias ¢ ILIOCKOCThI mapaJjienorpamma. IHoxka-
:xuTe, uro CD | a.

7.9. CropoHa AF npaBUJIbHOIO IecTuyroidbHuKa ABCDEF neXHUT B ILI0OC-
KOCTH (f, He COBHaJaloNiell ¢ IJIOCKOCThIO IMIeCcTUYTOIbHIKA. Hak pac-

0. ITOJOKeHbI ocTajlbHbIe cTopoHbl ABCDEF

OTHOCHTEeJIBHO ILIOCKOCTH L7

C
7.10. Noraxure, uro B Kybe ABCDA B C D,
(puc. 7.8) mpamasa AB, mapajlielbHa II0C-
rocru: a) CDD ; 6) BDC
C  7.11.TInockocts npoxo,zm'r qepes cepeNHEI
IBYX CTOPOH TpeyvroJbHHKa M He COBIIa-
Piuc. 7.8 IaeT ¢ MJIOCKOCTBIK 3TOr0 TPeyroJbHHKA.

w
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IokaxxkuTe, UTO JaHHafd ILJIOCKOCThL HapajjelbHa TPeTheill CTOpPOHEe
TpeyroJibHUKA.

7.12. lokaxxkuTe, UTO Uepe3 TOUKY, He IPUHAAJIeKAIIVIO JaHHOU ILJI0OCKOCTH,
MNPOXOAUT IpsAMasg, HapajljejlbHasag 3TOH IJI0CKOoCTH. CKOJIBKO TaKHX
NpAMBIX?

7.13. [lokakuTe, 4TO eclIM [Be NpAMEIe IapajljlelbHbl, TO Uepe3 OAHY U3
HUX TIPOXOJAUT IIJIOCKOCTh, NapajiedbHasdg Apyrou npamoil. CKoJIbKO
TaKHX ILTIOCKOCTEeH?

7.14. [laHpl IBe cKpeniuBamecd npaMbeie. Raxk yepes3 oJHY U3 HUX IIpO-
BECTH ILJIOCKOCTH, NapajjielbHVIO0 APYIoid NpaMoi?

7.15.IIpuBeauTe npuMepsl pealbHbIX 00LEKTOB, HAeaJH3allMell KOTOPBIX
ABJAKTCA IapaJUlelbHEIe IpAMasa U MJIOCKOCTD.

0 HOBBIMU a

7.16. ITonpobyiiTe olpeeUTh NOHATHE NaPAIEILHOCTH JBYX ILIOCKOCTEH.

§ 8. llapaniaeabHOCTH IIOCKOCTEN

IIBe IIJTOCKOCTH HA3BIBAIOTCH NAPANICAbHbI-
MU, eCTI OHU He IlepeceKkarnTcsd, T. e. He UMe-
0T HH OJHOI 001eil Toukwy (puc. 8.1). o

I[IpencraBuM pasTHuHBIE CIYVUal B3ANMHO-
ro pacmojiodkeHHsd ABVX ILIOCKOCTeH B BHJe
CXeMEI. 3

Puc. 8.1
Cxema 8.1

IIBe naocrocTH

HnmeroT obdmiue TouKH He nymewor obmux Touer
(mepeceraroTcAd 1O MPAMOI) (mapaniiensHsl)

Craenyiomasd TeopeMa JiaeT JOCTATOUHOe VCJIOBHE MapasjieIbHOCTH JABYX
IIJIOCKOCTEeH.

Teopema. (IIpu3Hak napajieIbHOCTH ABYX ILIockocTeil.) Ecau dee nepe-
ceKalowueca npamble 00HOU NAOCKOCMU COOMECMCMEEHHO NAPAANCTIbHbL
deym npambim Opyzou naocKkocmu, mo amu NAOCKOCMU NAPAALEAbHDL.

HoxaszaTeabcTBo. IlycTs mepecexaimecs npsaMele d,, @, IVIOCKOCTH (1
COOTBETCTBEHHO NapajllebHbl IPAMEIM b, b, maockoctn [ (puc. 8.2). Ilo-
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a, P ~.  KajKeM, 4UTO ILIOCKOCTH ¢« U [} mapaj-

>< ‘. JenbHBI. [Ipeanmolo:XUM TpPOTHBHOE,

T. €. UTO ILIOCKOCTH (L M [} Iepecekra-

I0TCd, U IIYCTh ¢ — JUHHA HX IIepe-
ceueHMsd.

ITo mpusHaKy mapaLieIbHOCTH IIPH-
MOW M IJIOCKOCTH IpsAMas @ Mapai-
JlensHa miaockoctu . CremoBaTesbHO,
OHa mapajjielibHa OPAMOI ¢ (IpAMBIe @, U ¢ JeXaT B OJHOH ILTOCKOCTH M
He IlepeceKaroTcA). AHAJIOIMYHO OpAMas a, Tak:xe apajljelbHa IPAMOH c.
TaxuMm oOpas3oM, B IIJIOCKOCTH O MBI HMeeM JIBe Iepecekaloninecs IpaMble,
napajiaebHbple OAHOH NIpAMOI, UTO HEeBO3MO;KHO. IlolyueHHOe IIPOTHBO-
peune NOKAa3kIBAeT, UTO HeBepHLIM OBLIO HAaIlle TIPeAIoIoKeHHe 0 TOM, YTO
IIJIOCKOCTH O U [} mepeceraoTesd, cilefoBaTeJIbHO, OHH HapaslielbHbl. |

——

Pue. 8.2

HokamxuTe, UTO €clnH JBe MJIOCKOCTH NapaijesbHl, TO Jw0basd NpaMad, JeKanias
B OZHOI M3 aTHX IJIOCKOCTeH, MapajiielbHa JpYroil IIIOCKOCTH.

' B OIHOH M3 5THX IUIOCKOCTeil, NapasielbHa M10060i OpaAMOil, JeKaneid B Apyroi

h BepHo 21, uTO ecaum JiBe NJIOCKOCTH NapaslienbHbI, TO Jwbada npaMmad, jJgexxaniasg
i
= mnockoeTH?

D:\ G IIpumep. Hoxamxure, uTo VvV Kyba

g3 ABCDA B C D, (puc. 8.3) mapaiie/lbHbl ILIOC-
A&—————1B, rxoctu ACD, u BA C..

X : iR . Pewenue. Ilpamaa AC napalieabHa IPAMOUH

! A A C,. Ilpamaa CD, napanieilbHa npamMoit BA .

D P, IR Y e Taxum obpazom, JBe ImepeceKanniiueca IpaMble

’ ,/' e T m1ockoeT ACD cOOTBeTCTBEHHO ITapaslielbHbI

Aﬁ', = ABYM OpAMBIM ItockocTH BA C. CiemoBarelib-

Pue. 8.3 B HO, aockoct ACD u BA C| nmapajjieibHBI.

 Bomocy

—eee

1. Kaxue aBe IIJOCKOCTU HA3LIBAIOTCH NAPAAACALHIMUT
2. IlepeuncauTte cayday B3aHMHOTO PacHosIOKeHHs ABYX NA0CKOCTel.
3. ChopmyaupyiTe IpH3HAK NapaileJlbHOCTH ABYX IJIOCKOCTeH.

A

8.1. YramxuTe napajLielbHble ILTOCKOCTH, COepsKallie rpalHy Iapaiee-
nunega ABCDA B C D, (puc. 8.4).

o4
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A B
Puec. 8.4 Pue. 8.5

8.2. YKaKuTe NapasuiejbHble ILIOCKOCTH, cojepikalllie rpaHi IIpaBUIbHON
mecTHyronbHoi npusMel ABCDEFA B C D E F, (puc. 8.5).

8.3. UMmeroTcsa U napajijefbHble TPaHN V IPaBUJILHON YeThIpeXyroIbHOH
nupaMuasl (puc. 8.6)7

8.4. UmeroTca AU mapajiielbHble 'PaHA V OPaBUJIBHOI INeCTHYTOJIbHOH
nupaMuanl (puc. 8.7)?

S

8.5. llokakure, uTo y napainenenunena ABCDA B C D, mnapaiielbHE
miockoctu: a) ABB, u CDD ; 6) AB. D, u BDC,.

8.6. lorkaxkuTe, 4YTO V NPaAaBUJBHON INECTHYIOJLHON IPHU3MBEI
ABCDEFA B C D E F mapaienbHbl IockocTu: a) ABC u A B C;
0) ABB, u DEE ; 8) ABB u CFF ; v) ACC, u DFF .

8.7. BepHo au yTRep:kaenue: “Ecam npaMmasd, Jekamasa B OJHON ILTOCKO-
CTH, IapajliejibHa MIPAMOH, JIesKameil B APYVrodl ILIOCKOCTH, TO 3THU
IIJIOCKOCTH ITapasijelbHbl ?

8.8. BepHo 1u yreep:xaeHue: “Ecanm gBe npaMEble, JeKaliie B OJHOIH IJ0cC-
KOCTH, HapajjJelbHbl IBYM NPAMBIM, JeKaIlI{iIM B ApYyTroil IIJI0CKOCTH,
TO 3TH IJIOCKOCTH IapaJjjielbHbl 7
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8.9. lna rydba ABCDA B C D, yka-
HKHUTe JHHHIO IIepecedeHHs ABYVX
naockocteii ABC, u BCD,.

8.10. 115 npaBUJIbLHOH IeCTHYTOILHOM
npusmsl ABCDEFA B .C D E F,
VRKaKHUTe JTHUHHIO IepeceueHUd
AByX miaockocteir ABC u BCD,.

8.11.JoraxuTe, YTO Y IpPaBHJIb-
HOHM INeCTHYroJbHOHM IIPH3MBEI
ABCDEFA B C D E F mnapa-
JenbHEI WiockoeTH ABC u CD E ..

8.12. lokaskuTe, YTO €CJIH JBe IapaJ-
JIeJIbHBIe ILTOCKOCTH IlepecedeHbl
TpeThell IMI0OCKOCTRIO (pHc. 8.8), To UX JHHUHN [epeceueHUsA ITapa-
JIeJbHBI.

8.15.IIpuBeuTe NIpUMephl pealbHBIX 00HEKTOB, HAealH3alyell KOTOPHIX
ABJAIOTCS apajlielbHbIe IIJIOCKOCTH.

<0 ’ - :
A : - 'e > .

L. & |

- N - -

8.14. [loBTOpHUTE OnpeAelieHNe yIJjia Ha IIOCKOCTH.
8.15. ITonpobyiiTe onpefeUTh IOHATHE YIJia B IIPOCTPAHCTRE.

Puc, 8.8

ITPOBEPL CEBA!

1. JlaH®l JBe mapaJijeJibHBIe NpAMBIe @ U b. Uepes NpaAMyO @ IPOXOJUT
ILJIOCKOCTE (1, He COBMAaJaniad ¢ IJIOCKOCTHIO JaHHBIX NpaMbIX. Omnpe-
oeluTe B3aMHOE paclloJIokeHHne NpaMoil b U IJIOCKOCTH o

A. b 1e:KUT B IIJIOCKOCTH Ol

B. b nepecekaeTr NMJI0OCKOCTH (L.
C. b nmapannenbHa IJIOCKOCTH (L.
D. Henwsza onpeaenuTsk.

2. CEOJBKO ILJIOCKOCTEeH MOKHO IIPOBECTH Uepes pasJHuHbBIe Iaphl U3 TpeX
mapajyebHBIX IPAMBIX, He JeKallluX B OJHOH IJIOCKOCTH:

A. Oxny. B. IIBe. C. Tpn. D. IITecTn?

3. CKOJIBKO ILIOCKOCTEH MOKHO IIPOBECTH Uepes3 pas3/IMuyHbIe Iaphbl U3 Ue-
ThIpeX nNapaJjjelIbHBIX IPAMBIX, HUKaKHe TPU U3 KOTOPHLIX He JeXaT B
OJHOH ILIOCKOCTH:

A. ze. B. Tpu. C. Yetnipe. D. IITecTs?
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10.

11.

12,

qepea KaXIVIO U3 JIBVX ITapajlileJIbHBIX MIPAMBIX ITpOBeJeHa ILTOCKOCTE.
JTHU JIBe ILJIOCKOCTH nepeceKarTCH. Kax pPaciiogox¥eHa X JIUNHHWA TIepe-
cedyeHUA OTHOCHTEeJIBbHO JaHHBIX IIPDAMBIX:

A. ITapannensHa M.

B. Ilepeceraer ux.

C. CoBnazaeT ¢ 0fHOH U3 HUX.

D. Cxpemmupaercs ¢ 0JHON U3 HUX?

IlaHBI ABE CKpenIuBaIecd NpaMble a ¥ b 1 Touka A, IpuHaIIeKalas
npamoi a. Kak pacnosioxkeHa npaMasa @ 10 OTHOIIEHHIO K IPOXOoAAIeil
yepe3 TOUKY A U IpAMVIO b NJIOCKOCTH:

A. Ilpamasa a nepecekaeT ILIOCKOCTh.
B. IIpamag a napajiensHa NJI0CKOCTH.
C. IIpamasa a jJeXUT B ILJIOCKOCTH.

D. Henwzsa onpeaenuTs?

JlaHbl cKpemuBamIecda NpaMelie ¢ U d 1 Touka K. Kaxk oTHocHTe/IBHO
IPYT Apyra paclioJjosKeHbl IIJIOCKOCTH, IPOXoAdlnie yepe3 TOURY K H
OpAMYVIO ¢ ¥ TOuky K U npaMyio d:

A. CoBnagaior. B. Ilepecerarworc4.
C. IlapannenbHHEI. D. Hennza onpeneauTs?

[I10ockoOCTE O TIepecekaeTcda ¢ NpAMOM @, KoTopad NapaJjielbHa ILIO-
croctu P. Kak pacmonokeHbl OTHOCHTEJIBHO APYT APVra IJIOCKOCTH
u P

A. ITapannensHBI. B. CoBnajgaror.

C. IlepeceratoTcA. D. Henwza onpeneantb?

Hna xyba ABCDA B C D, yrasxkure pedpo, mapaJjiieilbHoe pedpy AB:
A. CC.. B. DD.. C. BC.. D. C.D..

Hnsg npaBuibHOM ImecTuyroabHoii npusmel ABCDEFA B C D E F
VEaxxuTe pedpo, napainenbHoe pedpy B C:

A. AA.. B. EF. G: &P D. DE.

IIna nmpaBUJIbHOM IIecTHYronbHOH nmupamMuabl SABCDEF yramKuTe
IpAMYIO, apaljaebHYIO JIUHUH ITepeceuyeHNd miaockocTeii SAB u SDE:

A. BC. B. CF. C. AD. D. BE.

Hna kyba ABCDA B C D, yraxure pedpo, cCKpeliuBaloiieecs ¢ pedpom
AA:
A. BC. B. BB,. C. AB. D.AD..

Ilas mpaBuibHOH mmecTuyroibHoil npusmel ABCDEFA B .C D E F

VEaKHUTe pedbpo, cKpeluBaplleecs ¢ pedbpom AB:
A. CD. B. EF. C. DD,. D. D.E..
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13.

14.

16.

17.

18.

19.

20.

-

714 mpaBUIBHON YeThIpeXVrolbHOHU mupaMuasl SABCD yraxuTe pedpo,
CKpeluBamwIeecs ¢ pedbpom SA:

A. AB. B. SC. C. SD. D. BC.

Ina mpaBHJILHOH mecTHYroabHoH nupamMuabl SABCDEF yrakurte
pebpo, ckpeluBamwieecs ¢ pedbpom BC:

A. DE. B. SB. C. SA. D. AF.
- YEaKHTe IJIOCKOCTh, HapawienbHyo pedpy CC, kydba ABCDA B C D :
A. ABC, B. ABC.. C. BDA,. D. BDD..

s xyba ABCDA B C D, yKakuTe IJI0CKOCTb, MapalIeIbHYI0 IPAMOI
BC :

A. ACD.,. B. ACB,. C. ADB,. D. CDA,.
YEHaXnuTe II0CKOCTh, HNapallelbHVI0O pedbpy AF IpaBHIbHON IIECTH-
yrosipHoit npuamel ABCDEFA B C D E F :

A. BEE . B. BDD.. C. BCC.. D. CEE..
VEKaxHuTe MI0CKOCTh, HapalielbHyI0 pedpy CD npaBUIBLHOH IIEeCTH-
yroabHoil nupaMuasl SABCDEF:

A. SAB. B. SAF. C. SBC. D. SEF.

Hna xkyba ABCDA B C D, yka)kure IIOCKOCTh, IapajljielbHYIO III0-
croct ACB :

A. ABC, B. ADD.. C. DAC.. D. BAD,.

Ilna npaBUIbHOHW miecTHYronbHo# npusmel ABCDEFA B C D E F
VEasKuTe IIIOCKOCTD, MMapajielbHyIo IaockoeTn ADC

A. EFA,. B. BED,. ¢. CFE.. D. EFF,.



LELERl  TEPHEHAMKYNAPHOCTD B NPOCTPAHCTBE

§ 9. ¥roa mexRay NPpAMBIMU B NPOCTPaHCTRE

OnpeseneHue yria B IPOCTPaHCTBEe aHAJIOTHYHO OIIpeeieHHI0 yIUIa Ha
IIJIOCKOCTH,

Yenom 6 npocmpancmee HasbiBaeTed (hurypa, obpazoBaHHasa ABYMA JIy-
yaMH ¢ 0DIIell BepIIuHOM ¥ OJHOM M3 yacTel IMJOCKOCTH (B KOTOPOI JexkaT
JIy4H), OTPaAaHUYEHHOH 3THMH JIVUaMH.

Venoa mexucdy 08Yyma nepeceraruumMuca NPpAMbLMU B IIPOCTPAHCTBe Ha-
3LIBAeTCA HAaUMEHBINIHWH U3 VIJIOB, 00pasoBaHHBIX JYUAMH 3THX HNPAMBIX C
BepPIIHHON B TOUKe UX IepeceueHHd.

IBe nepecekaioniuecsa NIpAMbIe B IPOCTPAHCTBE HA3BIBAIOTCH NEPReHIU-
KYJAAPHbIMU, €CJIU OHHU IepeceKarnTcd MO NPAMBIM YIJIOM.

Byaem Tak:xe roBopHTh, UTO JBa IIepeceKa-
IOIIUXCSA OTPe3Ka NeprneHIuKYISpHEl, eclIn OHU
JIeKaT Ha IepneHAUKYIAPHBIX IPAMBIX. V2. 10M
MeHcoy 08YMA nepecerarnuuMucs ompesxam
OyaeM Ha3bIBATH VIO MeRKAY COOTBETCTBVIO-
IMUMHA TIPAMBIMH,

Hanpumep, B KybOe nepecerawluecsa pebd-
pa nepneHJIHKVJIAPHBI, AHaroHalb paHHd Kybda
obpaayer ¢ pebpaMu 3TOH TIpaHH VIJIBI 45
(puc. 9.1).

Tar xe, KaKk ¥ A1 IIJIOCKOCTH, JBa Jydya B Puc. 9.1
IIPOCTPAHCTBE HAa3BIBAIOT COHANPAGIACHHBIMU,
ecJa OJAMH M3 HUX COAep:KHUTCH B APVIOoM, WIH OHH JeXaT Ha Iapajielb-
HBIX IIPAMBIX 10 OJHY CTOPOHY OT MNPAMOI, COeIUHAIOINEeH UX BepIINHEBIL.

715 YI1OB B IPOCTPAHCTEE CIIPaBeIIMBEI CJeIVIOIe CBOMCTBa, aHaATIo-
IMYHBIe COOTBETCTBYIOIIUM CBOICTBaAM YIJIOB Ha ILJIOCKOCTH.

CroiicTBO 1. Veabt ¢ coHanpagieHHbIMU CMOPOHAMU PAGHDL.

CroiictBo 2. V2abl, o0pasosaruble COOMBCMCMECHHO NAPAJACAbHBIMU
npAMbIMU, PAGHBL.

C,

TOPBIX COOTBETCTBYVIOIIHE CTOPOHLBI Hﬂpa.ﬂﬂe}lbﬂhl?

@ Kar BRI gymMaeTe, Bcerja JH paBHBI ABa VIJIa, V KO-
= IIpuBeaure npuMep. b’

OnpenenuM Tenephs IMOHATHE VIaa MeXIY
CKpeIINBaKIUMUACA IPAMBIMH, C

I[Iyvere @ 1 b — crpeniuBawIiiiecs IpaMbie a’'
(puc. 9.2). PaccmoTrpumM Kakyio-HUOVAL Touky C B
IIpoOCTpaHCTBE I MPoBeJieM Uepes Hee MpaMEIe a ,
b', mapaienbHbIe IPAMBIM @ U b COOTBETCTBEHHO. Puc. 9.2
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Venom mexncdy CKpewUBaoWUMUCA NPAMbLMU HA3bIBaeTCA YIOd MeXI1y
ImepecekannuMUICca OPAMBIMHA, COOTBETCTBEHHO IapaLIelbHBIMH HaHHBIM
IIPAMBIM.

[TockonbBRY YIJBI € TapaJLIeIbHEIMUA CTOPOHAME PaBHBI, TO 3TO OOpejee-
HUe He 3aBHCHUT oT BeIDopa Touxkm C. B wactHocTH, Touka C MOKeT IpH-
HAaJJIeKaTh NpaAMoi a uan b. B aToM ciyuae B KadecTBe IpAMOH a WiaIu b’
cJe/VeT B3ATh caMy NPAMYIO @ XA b COOTBETCTBEHHO.

I Be ckpeliuBarIHecs NpAMbIe HA3bIBAIOTCA NEPNEHOUKYAAPHbIMU,, €CIIN
YIoJI MeXKAY HUMH IIPAMOIi.

| TOUKY: a) MPUHALTEKAIYIO JaHHOH NPAMOH; 0) He NPUHAAIEKAIYIO TaHHOH MpH-

@, CrONLKO IPAMBIX, HePHeHANKYVIAPHBIX JaHHOH NPAMOH, MOKHO ITPOBECTH uepes
— amon?

IIBa oTpe3ka OyjeM HasbIBaATb NEPNeHOUKYAAPHLIMU, €CIN OHU JIeKaT
Ha [epleHHKYIAPHBIX IPAMBIX.

Yenom mexnoy deyma ompeskamu d0yjgemM Ha3bl-

B pams VyroJl MeXXAy NPAMBIMH, Ha KOTOPBIX JeKarT

3TH OTPE3KH.
HanmomHuM, 4UTO 1A HaXOKIeHHUA VIJIOB Tpe-
VIOJBHUKA MOKHO MCIOJIb30BATHE TPHTIOHOMETPH-
yecKue (pyHKIINH.
Hanpumep, ecin U3BECTHBI CTOPOHBI NIPSAMO-

A e yroJabHOro Tpeyroasanka ABC ¢ npaMbeiM yriom C
Puc. 9.3 (puc. 9.3), To ero oCcTPHRIN Yroa A MOKHO HANTH, HC-
IMOJB3YSA OJHY U3 TPUTOHOMETPHUeCKHUX (DYHKIIMM:
sinA = BC.cosA= AC, tg A= BC,ct-gA= e
AB AC BC

B cayuae npousBoibHOTo TpeyroibHuKa ABC ¢ H3BeCTHBIMH CTOPOHAMH
AB = ¢, AC = b, BC = a (puc. 9.4) n1a saxoxaenusa yriaa C MoKHO HC-
MMONbL30BATE TEOPeMY KOCHHYCOB

2= q* + b* — 2abcosC,

Torna
e - R
cosC = s :
2ab
D,
C , C,
I
A I
1 : Bl
b & ,
|
I
|
L), s on ~=7C
L it
A B e
A*“ B
Puc. 9.4 Puec. 9.5
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IIpumep 1. Ilna gyda ABCDA B C D, HaiiiuTe yroJ MexAy MPAMBIMH
AC u BC| (puc. 9.5).

Pewenue. IIposeiem mpsamyio AD , mapawienasHayio npamoir BC . Yrox
Mexay npaMeIMu AC u BC| Oyjer paBeH yray Me:xay npaMeiMu AC u AD .
I HaX O IeHU s 9TOTO yIJia paccMOTpuM TpeyroibHuk ACD, (puc. 9.6). On
ABJIAETCHA PAaBHOCTOPOHHUM. CllefloBaTe/IbHO, HCKOMBII yron CAD, pasen 60

IIpumep 2. 1715 npaBUILHON TpeyroibHOH npuaMel ABCA B €, Bce peb-
pa KoTtopoil paBHHI 1 (puc. 9.7), HalifUTe KOCHHYC VIJIa MeXAY NpAMBIMH

ACl nAlBl.
C,
71
‘Dl C1 A ” |
\ 1 2 : B‘
" Y / T
l. b / !
! A P 1
Al ] : g B1 / !
! | o / |
[ / |
r ! b ’ |
! | \ ’ :
1 ~ '
ll D, ______ =90 ’ ,,KC\
|7 o A : i i
/ ” v" L,, "’ \\
i"" f, e
A B A B
Pue. 9.6 Puc, 9.7

Pewenue. Tax kax npaMasg A B napaienbHa IpAMoil AB, TO HCKOMBIH
yroxn pased yray BAC,. B tpeyroasanke ABC, AB = 1, AC, = BC, = J2.
ITo Teopeme KOCHHYCOB HMeeM

BC?*=AB*+ AC*® - 2AB-AC, - cos.BAC,.
[Togcrapnaa HalileHHble 3HaYeHHs AauH AB, AC, BC,, HaxoauMm
cosz BAC, = ? >

1. Yrto Haz3BIBaeTCH Y2A0M 6 npocmpancmee?

2. Y7o Ha3nIBaeTCH Y210M MEHOY O8YMA NEPLCeKAIOULUMUCA NPAMBIMU 6 npocmpanemese?
3. HTo Ha3LIBaAeTCH Y2a0M MEeHAY O6YMA CKRPEUUBANWUMUCA NPAMbIMUT

4. Karne aBe npaMbie B NPOCTPAHCTBE HASLIBAIOTCH NEPNEHOUKYAAPHLIMUT

5. Kakue cpoiicTBa cnpaBejJJNBhl 718 VIVIOB B IIpOCTpaHeTBe?

6. Kar MOKHO HAUTH VIJILI IPAMOYTOJIBHOrNO TPEYIOJAbHIKA ¢ H3BeCTHRIMM CTOPOHAMM?
7. Kar MOMXHO HAUTH VIVIbl IPOM3BOJILHOrO TPEYIrodbHAKA ¢ M3BECTHRIMHU CTOpORAMM?

A

9.1. lana nmpaMas B IpocTpPaHCTBe, Ha Hell B3ATa Touka. CKOJIBKO MOKHO
IIOCTPOUTHL NPAMBIX, NPOXOAAIINX Uepe3 3Ty TOUKY M MepHeHAHKY-
JIAPHBIX JaHHOI NpAMOIi?
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9.2. lasgsl npaMasg U Touka BHe ee. CKOJBKO MOMKHO MOCTPOUTHL NMPAMBIX,
NIPOXOAAIIHUX Yepes 3TV TOUKY U NepHeHIHKYISPHBIX JaHHON MIpAMOi?

9.3. Ha mockocTH jABe NpAMBIe, NepHeHIUKYJIAPHLIE TpeThell IpPAMOI,
nmapajiejbHbl. BepHO 11 2TO yTBep:KAeHHNe A4 IpocTpaHcTBa?

9.4. Ina vyba ABCDA B C D, ykaxure pedpa, HeplneHIUKYIAPHbIe pedpy

AB (puc. 9.8).
D, c, C,
1 |
! A ! B
A, v B, 1 | :
1 1
| |
1 1
1 1
Dt----ot- e e
AL B Aben® AN
Puc. 9.8 Puc. 9.9

9.5. lna npaBUIbHON TpeyroiabHol npusMel ABCA B C, yraxuTe pedpa,
nepneHAHKYIgpHBIe pedpy BB, (puc. 9.9).

B

9.6. Ina xyba ABCDA B C D, HaiijiuTe yroa Me:xAy npameiMu: a) AC u
BD;06)ABuBC; B)AB u BC,.

9.7. B mpaBunbHOi TpeyroabsHo# npusMe ABCA B C, HaiuTe yroi Mexay
npsAMbIMH: a) AB u CC; 0) ABu B C..

9.8. B npaBuIbHON 4YeThIpexyvroybHoN nupamuge SABCD Bce pebpa pas-

Hel 1 (pmc. 9.10). Haiigure yron Me:xay npameiMu: a) AB u SC;
0) SB u SD.

Puc, 9.10 Puc. 9.11

9.9. B npaBuabHOI YeThIpexyroabHoll nupamuge SABCD Bce pebGpa pas-

HbI 1, Touka E — cepemuna pebpa SC (puc. 9.11). Haiigure yron
Mesay npaMeiMa AD u BE.

62



o

Puc, 9.12 Puc. 9.13

9.10. B npaBuapHOI mectuyroasHoi nupamuge SABCDEF cToOpoHBI OCHO-
BaHHUSA paBHEI 1, a OoKkoBEIe pebpa paBHEI 2 (puc. 9.12). Haiigure yroa
Mexay npamMeiMu SA u BC.

9.11.B mpaBunbHOH ImectuyroabHou npusme ABCDEFA B C D E F Bce
pebpa paBebl 1 (puc. 9.13). Haiigure yron Me;kay OpAMBIMHE: a) AA,
u BCI; D) AAl 54 DEl; B) AB n BlC]; r) AB n C]Dl; n) AC u BlCl; e)
ACuBD ; x)ACu BE .

C

9.12.B xybe ABCDA B C D, Bce pebpa paBHEI 1,
Touka E — cepeanHa pedbpa A B, Touxka F —
cepeauHa pebpa B C, (puc. 9.14). Haigure
KOCHHVC yIyia Me:kay npameiMu AE u BF.

9.13.B Terpasgpe ABCD Bce pebpa paBHHI 1,
Touka E — cepeaunHa pebpa CD (puc. 9.15).
HaiignTe KoCHMHYC VIria MeXAY IpAMBIMH
AFE n BC.

9.14. B npaBHUIbHOI YeThIPeXVIroIbHOM THpaMIije
SABCD Bce pebpa paBHBI 1, Touka E —

cepeauHa pebpa SC (puc. 9.16). Haigure
TaAHTeHC yIvia MeKAV npaMeiMu SA u BE.

D

Puc. 9.15 Puc. 9.16
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C; 9.15.B nparuabHOH TpeyroJsbHOII npusme ABC
N, A B C, Bce pebpa paBHH 1, Touka D, — ce-
\ B, penuHa pedpa B C, (puc. 9.17). Haiigure
¢ TaHTeHC yIia Mexay npaMeiMu AD u BB,.

9.16.B npaBHUJIbHOII IIECTHVTOJABHOI IHpaMuje
SABCDEF cTopoHBI OCHOBAHHA paBHHI 1, a

C borxoBbie pebpa paBHEI 2 (puc. 9.12). Haii-

’ N OUTe KOCUHYC YIJa MeXIy IpAMBIMHE: a) SA

# & B u CD; 6) SA u BD.

9.17.B npaBuJIBbHOH IIECTHYIOJbLHOH IIpH3Me
ABCDEFA B C D E F Bce pebpa paBHbI 1
(puc. 9.13). HaliguTe KOCHHYC yIya MeXAy npameiMu: a) AB, u BC ;
0) AB, u CD..

9.18. IIpuBeuTe NpHUMepsl peaJIbHBIX 00BEeKTOB, HAealu3aliiell KOTOPhIX
ABIAIOTCA MepHeHINKYIAPHbIe IIPAMBIe.

SN, -
- = .
!
1.1
0 &
) eIl At o)

9.19. IloBTOpPHUTE OIIpEeeIeHHe PACCTOAHUA OT TOUYKH JI0 IPAMOM Ha ILIOC-
KOCTH.

9.20. OnpeenuTe MOHATHE PACCTOSHHSA OT TOUKH [0 IPAMOI B IIPOCTpaH-
CTBeE.

9.21. lna eqmauunoro kydba ABCDA B C D, HaiiiuTe paccTosiHHe OT Bep-
muHbl A 10 npaMoit: a) BC; 6) BB,.

Pue. 9.17

§ 10. Paccroanue oT TOYKH 40 MPAMOM

HanmomHuUM, 4TO paccmoaHuem om mouku 00 NpAMOU HA NJIoCKocmu
Ha3blBaeTcsd AJHHAa MeprHeHIHUKVYIdApa, ONVIIeHHOro M3 JaHHOM TOYKM Ha
IAaHHVIO IPAMYIO.

ITockonbBKY TOUKaA U NIpAMad B IIPOCTPAHCTBE JIeKaT B OJHOM IIJIOCKOCTH,
TO 3TO OIpefieIeHHe paccTOAHHSA OT TOUKH 0 NPAMOH cIpaBeAdHBO H a4
IIpoCTPaHCTBA.

Paccmosanuem om moyku 9o npamou 6 npo-
A cmpaHcmee Ha3blBaeTesd AJIUHA HepHeHANKYId-
pa, ONYIIeHHOT0o M3 JaHHOM TOUYKH Ha JaHHVIO

npamyio (puc. 10.1).
1A HaxoKIeHUA PaccTOAHHA OT TOUKH A
no npaAMoil b cHauala HaxXogAT ocHoBaHMe B
MneplIeHANKYJISApa, ONVIIEHHOTO U3 TOYKH A Ha

b ] npaMmyoo B. Ecan HaxoxgeHHue AJIHUHBI NepreH-
B IURyIsApa AB He BBITEKaeT HeIoCpeIcTBeHHO
Pue. 10.1 M3 VCIOBHA 3agauyl, TO Ha IpaAMoil b BeIOMpaioT
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KakHue-HHOVAL Touku C, D u pacemaTpuBaioT TpeyroasHUK ACD, B KOTOpOM
AB apngetcs BbicoToi (puc. 10.2). 1148 HaxoxIeHHUA BBICOTEI AB MCIOIb-
3y1oT TeopeMy IIudaropa uim gpyrue m3BecTHble TeopeMbl U (DOPMVIIHL.

A P &
a
b = R
C B D B B’
Pue. 10.2 Puc. 10.3

Ecan ocHoOBaHUe nepreHANKYVIApa B HaXoJAUTCA BHe yUYacTKa IpsAMou b,
M300pakeHHoro Ha pPUCYHKe, TO yepe3 TOUKY A IpPoBOAAT IpAMYIO @, IIa-
pallleIbHYIO IPpAMOM b, U BEIOUpaIOT Ha Heil HoJsee VIOOHYIO TOUKY A', 114
KOTOPOIH OCHOBaHHE IeplIeHAUKYJIApa B' nmpHHamIe:XUT JaHHOMY YUACTKY
npamoi b (puc. 10.3). JIa1uHa orpeaxa A'B' OyaeT paBHa HCKOMOMY pac-
CTOAHHIO OT TOUKHN A 0 npamou b.

@ HokaskuTe paBeHCTBO O0TPe3roB AB 1 A'B' caMOCTOSTEIBHO.

IIpumep. HafinuTe paccTosHHe OT BepHIMHBI A eJHMHHYHOro Ky0a
ABCDA B C D, no npamoii B D, (puc. 10.4).

Pewerue. PaccMOTPUM TPeyroabHUK AB D . OT0O paBHOCTOPDOHHHH Tpe-
VIONBHUK, €T0 CTOPOHEI paBHEI /2 . OCHOBAHMEM MHepIeHIUKYIApa, OIy-
IIIeHHOTO U3 BepIIHHbl A Ha npaMmyie B D , asiagerca cepeauna O, oTpeska

B D, (puc. 10.5). Ilepnenguryasap AO, paseH ‘f .

TakuM oOpaszomM, paccTodHHe OT BepINHHBI A eJHMHHUYHOro Kyba

ABCDA B C D, no npsimoit B, D, paBHO V6 ;

Dl Cl Dl Cl
~ e
I A ! : %
A] : Bl : l‘ i ! B‘
I / '/,
1 N
1 ! I‘ o
;[ . Lo L P s —
e C A
7 '/
Puc. 10.4 Puc. 10.5
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' .l;n;;u j

1. YTo HA3LIBAETCA PACCTNOAHUEM OM MOYKU 00 NPAMOU 6 npocmpancmaee?

2. Kakmne reomerpuueckue (PAKTH HCIOABIVIOT JUTA HAXOMKIEHNS PACCTOAHNA OT TOUKH
10 npaMoi?

A

10.1. B eguanunaom kybe ABCDA B C D HaiiiuTe paccTofgHNe OT TOUKH A
no npamoii: a) BC; 06) BD; B) C D..

10.2. B npaBuibHOHN UYeThIpeXyroabHoil nupamuae SABCD Bce pebpa pas-
HbI 1 (puc. 10.6). HajiguTe paccTogHre OT BepIIMHEBI S 10 IPAMOM:

a) AB; 0) AC.
C,
I
A, ; B,
:
I
I
I
¥e
A== g
Pue. 10.6 Pue. 10.7

10.3. B npaBuyibHOM TpeyroasHoi npusme ABCA B C, Bce pedpa paBHEI 1
(pme. 10.7). Haiigure paccTosgHHe OT TOYKH A 10 mpaAMoi: a) BB ;
6) BC; B) BA,.

10.4. B npaBuisHON mectuyroiabHou nupamuge SABCDEF cTOpOHBI OcC-
HOBaHHUA paBHEI 1, a boKoBBIe pebpa paBHEI 2 (puc. 10.8). Haiigure
paccTosgHHe OT BepHIMHEI S 10 npsamMou AD.

S E, D,
) F, ; | N,
A B, !
' |
' |
E W
F<7 e
A B
Pue. 10.8 Puc. 10.9
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10.5. B npaBunsHOI 1mectuyroaeHol npusme ABCDEFA B C D E F| Bce
pebpa paBsebl 1 (puc. 10.9). Haiigure paccrosaue oT TOUKHN A /10 Ips-
MOIi: a) BBI; 0) BAI; B) BC; 1) CD; n) DE; e) BD; :x) BE; 3) BF; u) CE;

k) CF; n) AlBl.
B

10.6. B enuanunom kybe ABCDA B C D HauguTe paccTOsAHHEe OT TOYKH A
no npsamoit CB,.

10.7. B terpasape ABCD Bce pebOpa paBHBI 1 D
(puc. 10.10). HaiiguTe paccrosgHHe OT
cepeanHbl E pedbpa AD no npamoil BC.

10.8. B nmpaBuIbHOI TpeyroJbHOI IpHU3Me
ABCA B C, Bce pebpa paBHH 1
(puc. 10.7). Haiigute paccTogHHE OT C
ToukH A j0 mpamoit B C.. A

10.9. B npaBUIBbHOU IIEeCTHYTOJbHOH MHpa-
Muge SABCDEF cTopoHBI OCHOBaHHUA B
paBHEI 1, a DokoBEIe pedpa paBHBI 2 Pie. 10.10
(puc. 10.8). Haiigute paccTodgHHe OT
BepIIKWHEI S 10 npamoun AC.

C

10.10. B npaBunesHO# TpeyroyibpHoii npusme ABCA B C| Bce pedpa paBHEI 1
(pme. 10.7). HaiiguTte paccrodgnue ot Touku A 10 npsamoi BC..

10.11. B npaBUNBHOM 1ecTUYTOAbHON npusmMe ABCDEFA B C D E F Bce
peOpa paBHbl 1 (puc. 10.9). Haligure paccrosgHue oT TOYKH A [0
npamoii: a) B F

) B]Cl.

." c-x..‘—-(r \. )v-x;‘ S \]‘r:‘j : “ e £,
vBbl LL;AL; vhlagoenun llll Ml 3.3

10.12. ITonpobyiiTe onpeneuTh NOHATHE MePHNeHANKYJIIPHOCTH IIPAMOI 1
ILTOCKOCTH.

10.13. Tnsa xyba ABCDA B C D, yraxnaTe Kakue-HHOYAb NpsAMEbIe, ITepleH-
INKVJIApHBIEe ILIockocTn ABC,

§ 11, IlepmeHIMKYASIPHOCTE NPAMOH H ILIOCKOCTH

OnpeaesuM MOHATHE NepHeHAUKVIAPHOCTH MPAMOH M IIJIOCKOCTH.

[Ipamas Ha3bIBaeTCA NEPREHOUKYAAPHOU NJAOCKOCMU, €ClIU OHa Iep-
MeHAUKYIApPHAa J10001 NpaAMoi, JesKalieil B aTod miaockoeTu (pue. 11.1).

OTpesok OyZeM Ha3LIBaTh NEPNEeHOUKYAAPHBIM NAOCKOCMU, €CIH OH Jie-
JKUT Ha MIPAMOM, NepHeHIUKYJIAPHOH 3TOM IJIOCKOCTH.

67



a

T3S AL

Puc. 11.1 Pue. 11.2

3aMeTnM, UTO NpAMad, NepHeHAHUKYJIApHas MJI0OCKOCTH, IepeceraeT
3Ty ILIOCKOCTH. lelcTBUTeNBHO, eclIy OBl IpAMad Jiekala B ILIOCKOCTH
iy Oplia el mapaJsiesbHa, TO B 3TOM IJIOCKOCTH HallLl1achk OBI mpAMas, ed
napayuieabHas. SHAUNUT, HCX0Had MpAMasa He Oblia OBl mepHeHANKYIApHa
ITaHHON MJIOCKOCTH.

Cienyioniasg TeopeMa JaeT JOCTATOUHOE VCJI0OBHE NepHeHANKYISPHOCTH
IpAMOH H ILTOCKOCTH.

Teopema (IpH3HAK HepPHeHIUKYIAPHOCTH NPAMONH U IIockocTH). Ecau
npAMAan nepneHouUKYynaApHa d6Yym nepecexaouumca NPAMbLM NAOCKOCMU,
mo OHa NepneHouKYiApHa W camol naocKocmu.

JoraszarenbcTBo. ITycTe nmpaMas a mepneHAUKYIApHA NPAMBIM b, b,
ILIOCKOCTH [3, mepecekawIuMca B Touke O (puc. 11.2).

PaccmoTrpuM npousBoibHYIO Ipamylo b niaockoctu (. Ilposegem uepes
TouKy O npaMEIe a', b', COOTBETCTBeHHO MapajlelbHble IPAMEBIM a, b, I1sa
TOKa3aTeNnbCTBA NepIeHIUKVIAPHOCTH NIPAMBIX ¢, b JOCTAaTOUYHO AOKAa3aTh
MeprIeHANKYIAPHOCTE NPAMBIX a , b'.

71 3TOro B ILUIOCKOCTH [3 IIpoBedeM IIPAMYIO, IepeceKaloliyi IpsaMbie
b, b, b' B TOuKax B,, B,, B coorBercTBeHHO. OTI0KHM Ha IPAMOII a or
Touku O pasublie oTpesku OC, OD u coegnHum Touku C, D ¢ Touramu B ,
B,, B. IIpamoyroasHsie TpeyronbHukd OB C u OB D paBHEI (110 KaTeTam).
Cnenosarensro, B.C = B D.

AHAJIOTHYHO M3 PaBeHCTBA MPAMOYTOJBHBIX TpeyroibHUKOB OB,C u
OB,D cnenyer, uro B,C = B,D. Tpeyronsauku B B.C u B B,D pagHsI (110
TpeM cTopoHam). Ciaegosarensuo, 2CB B = £DB B.

Tpeyroneauku B BC u B, BD paBHBI (II0 IBYM CTOPOHAM U YIJIY MesXIY
Humu), Takum obpazom, BC = BD. Tpeyroasauku OBC u OBD paBHBEI (110
TpeM CTOpPOHaM), cilefoBaTenbHo, 2 BOC = 2BOD = 90, T. e. IpAMEBIe d "
b' mepneHANUKYIAPHEL

3HAUNT, IpAMasd @ NepHeHANKYIgpHa IIOCKoCTH B.

, Kak BBI gyMaere, OyAeT U NpAMasg NepHeHANKYIAPHA IIOCKOCTH, eCJaH OHA 1ep-
' IDeHAMKYJISAPHA JBYM IPAMEIM 2To# minockoetu? [IpuBeauTe mpumep.
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ChopmynupyiiTe VejoBHe, IPH KOTOPOM NpAMAad He ABIAETCH NepleH Ik VIApHOil
OJIOCKOCTH.

PaccmoTpiiM HeKOTOpbIe CBOMCTBA NEePHeHIUKVIAPHOCTH IMPAMOH U
ILIOCKOCTH.

CroiictBo 1. Yepes moukxy, He npuHadaexawyr JaHHOU NIOCKOCMU,
MOMCHO NPosecmu eOUHCMECHHY K NPAMYK, NEPREeHOUKYAAPHYIO 3MOU naoc-
KOCMIUL.

HorazaTteabcTBo. PaceMoTpuM Touky A W miaockocTs [ (puc. 11.3, a).
B nmiiockocTH [ mpoBeeM KakvVIO-HUOVAL npaMyo b. B ninockocTH, onpeje-
JIAeMOH TOUKOH A B NIpAMOH b, IIpoBejeM IIPAMYIO ¢, IepIeHIUKYIAPHVIO
npamoil b. O6ozHaunm C TOUKY nepeceuyeHHd NPAMBIX b 1 ¢. B miocrocTH 3
yepe3 Touky C IpoBefieM NpAMYIO d, HepHeHANKVIAPHVIO nIpaMon b, 3a-
MeTHM, UTO npamas b OyvaeT neprneHAUKYJIAPHA II0CKOCTH ¢, OIpeaensde-
MOl IpAMBIMHE ¢ U d. B miockocTH, onpegensgeMoil TOUKOH A ¥ nmpaMoil d,
[IpOBeeM NPAMYIO d, NepHeHAUKYIAPHYVIO IpAMol d. 9Ta npAMas U Oviaer
HCKOMOI IPAMOIl, TepIeHANKYIAPHOI miaockocTH (. JlelicTBUTEILHO, IPA-
Mafd a neprneHJuKyIapHa npamoi d. Kpome Toro, oHa JIe:KHUT B IJIOCKOCTH (,
cJeloBaTelbHO, IMepHeHAuKyIApHa npamoil b. Takum obpaszom, npaMada a
MepneHAHKYIApHA JBYM IlepeceKalwluMca OpAMBIM b B d miIockocTu 3,
3HAYUT, OHA HNepleHAUKYIApHAa 3TOH ILJIOCKOCTH.

A
A
y @ a1Aaz
E— A
d
C B, B,
B b B
a) 0)

Pre. 11.3

IoraxxeM eJMHCTBEeHHOCTh. IIpeAnono:xumM, 4To Yyepes TOUKY A Ipoxo-
AAT ABe IpAMbIe a, U a,, HepleHUKYJIApHEIe ILIocKkocTH P (puc. 11.3, 6).
Obosznauum B, B, COOTBETCTBEHHO UX TOUKH IepeceueHud ¢ MIOCKOCTBIO
p. Torpa B maockoctH AB B, uMeloTcA JiBe NpAMEIe, IPOXOAAIINe Yepes
TOUKY A U NepHeHAuKYJIAPHbIe NpAMoi B B, UTO IPOTHBOPEUYHT COOTBET-
CTBYIOIIIEMY CBOICTBY MNEepPHNeHAUKYVIAPHBIX MNPAMbIX Ha ILTocKocTH. Cre-
I0BATE/ILHO, Yepe3d TOUKY A He MOKeT NpoXOoJAuTh Dolee 0AHON TPAMOI,
NepHneHAHKYIAPHONI IUIOCKOCTH 3. S3HAUNT, Takad OIpAMad eIMHCTBeHHA.,

CroiictBo 2. Ecau npamas nepneHIUKYJIAPHA NJAOCKOCMU, Mo J00as
npAmMaf, napanieavHaa 0aHHOU npamol, makxie oydem nepneHoOuUKyaapHa
amoi nJjockocmu.
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a, a HMoraszartennpcTBo. IlycTh mpamas a,
MeprIeHAUKYIApHA IJIOCKOCTH B B np4-
Masdg a, mapanneilbHa NpAMOil a (pHe.
11.4). Tak kax npaMas @, NepUeHIUKY-
b JApHAa 1000 IpAMOM, Jekalleil B ILJIoC-
KocTd 3, TOo nMpaMas a,, napajielbHad
OpAMOM @ , Takke OyaerT MepHeHIUKY-
JApHa 1000 IpAMOI, Jekalel B 3ToH
IJIOCKOCTH. 3HAYUT, OHa OyIeT meplieH-
OUKYJIApHA ILIoCcKocTH B. |

CroiictBO 3. [6e npamvie, nepneHOuryJIApHble 00HOU NJAoOCKOCMU, Nd-
panienbHbl mexcdy cobou.

JokazateabcTo. IIyeTs NpAMEle ¢, U @, TepleHUKYIAPHLI IIOCKOCTH 3.
Hepes Kakyio-HHOYAb TOUKY A, IPAMOIi a, IpOBeileM NPAMYI0, Mapasie/b-
HYI0 IpsAMoii a,. ITo cBoiicTBY 2 oHa OyeT nepneHAUKYIApHA IJI0CKOCTH [3.
B cuny ceoiicTBa 1 oHa H0/IKHA COBIIAJATh C MPAMOM d,. SHAUUT, NpAMAaa d,
mapaslebHa IpAMoi a,. |

Ipumep 1. Joraxute, uTo D0KOBEIe pedpa NpAMOI NpuaMel (puc. 11.5)
MepHeHIUKYJIAPHEL ee OCHOBAHUSAM.

— - —

Puc. 11.4

E, D D
F : | l ll' Cl
) : ' C, /:
All Bl : All; 1' 4 Bl
] | N
1 ' A :
:E’ :D ,)\\l
% g 0 ¢ S -
F - N C 'I,’/ C
',
A B At B
Pue. 11.5 Puc. 11.6

Pewenue. BoKOBBIMY IpaHAMHE IIPAMOM IPU3MBI ABIAIOTCA IPAMOYTO.Ib-
HUKHU. [ToaToMy Kaskgoe 00KOBOe pedpo NepneHAUKYJIAPHO ABYM IIpUIesKa-
UM CTOPOHAM OCHOBAHHSA IIPH3MBI H, clefoBaTelbHO, MepHeHAUKYIAPHO
OCHOBaAHHIO.

IMTpumep 2. ToxaxuTe, uto B Kyoe ABCDA B C D npamasa AD, nepreH-
AUKyAapHa miaockocT CDA .

Pewenue. 1lpavasa AD nepneHAUKyJIsdApHa npamoir DA (puc. 11.6).
Kpome Toro, oHa JexHT B IIOCKOCTH ADD , KoTOpas NepHeHAHKYIApHa
npamon CD. CregoBareibHo, IpAMad AD, NepHeHAUKYIAPHA ILIOCKOCTH
CDA,.
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1. Kakasa npAMas Ha3eIBAETCH NEPNEHOUKYIAPHOU NAOCKOCIIUT
2. Karoil oTpe30oK Ha3bIBACTCH NEPReHAUKYNAPHBIM NJaockocmu?
3. ChopMyaupyiiTe IpH3HAK NePHeHINKVISPHOCTH NPAMON U ILJIOCKOCTH,

11.1.

11.2,

11.3.

11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

11.10.

A

IIpamaa napaineibHa naockocTu. MoskeT /i oHa OBIThL HepHeH -
KVJIAPHOH KaKo-HHOVAL NPAMOH, JexKalleil B 2TOH ILJIOCKOCTH?
Kar pacnonosxeHa OTHOCHUTEIBHO ILIOCKOCTH TPeyrolbHUKA IpAMasd,
NepHeHAUKVISApHAaA JBYM ero cTopoHaM?
BepHo 11, uTo npamas, nepecexkarpiasg
KPVT B IIeHTpe, NepIneHAuKyIgpHa IJ10-
CKOCTH Kpyra B ciydae, eclIH IpaAMasd
NepHoeHAUKYVISApHA: a) JHaMeTpy Kpyra; A,
D) ABYM ero guametrpam?

IIpsavaa a mepeceraeT MJIOCKOCTh O U

He TeplHeHANKYIApPHAa 3TOH IIJIOCKOCTH.
CyIIecTBYIOT JIH B IIOCKOCTH (L TIPAMBIE,
NepneHaUKVIApHEIe a? 4
Horaxure, uto B Kybe ABCDA BC D, A" B
(puc. 11.7) nanHBIe IpAMasa U ILTOCKOCTh Puc. 11.7
NepleHAUKYAApHEL: a) AA 1 ABC; 0) AB

u BCC; B) AB, u BCD .

S

Cy

B

Bepno a1, 4T0 eciid npsaMas NeplesIuKyIapHa KaKUM-HU0OYVIb IBYM
IIPAMBIM IIJIOCKOCTH, TO OHAa MepHeHAHKYIIpHAa 3TOH MJIOCKOCTH?
IIpn Kaxom B3aMMHOM pACHOJOMKEeHHUM JABYX NPAMBIX uUepe3 OJHY
113 HUX MOKHO IIPOBECTH ILIOCKOCTh, NepHeHANKVIAPHYI APYroi
apAMoii?

Onpepennrte BH TPeYVroJbHHUKA, ec-

JIM Uepe3 OJHY U3 ero CTOPOH MOKHO

IPOBECTH ILIOCKOCTH, IEpPIeHmIKY- 11
JAPHYIO APYTOil CTOPOHE. A,
Hnsaryba ABCDA B C D, (puc. 11.7)
IOKaXHUTe IepHneHIuKVIAPHOCTh
npsaMeIX: a) AA, u AC; 0) AA u BD; o A o e Zak
B) AB u BC,. Fk~ N
Hokaxkute, 4YTO B INPaABUIb-

HOH IIecTHYToJAbHOHM TIpH3Me A B
ABCDEF A BC D EF, (puc. 11.8) Puec. 11.8

e

Dy
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JaHHBIe TIPAMAad U ILTOCKOCTh NepeHuKyIApHEL: a) AA, u ABC; 0) AB
u BDD ;8)ACuCDD ;r)ACu BEE ; n) AD u CEE ; e) AB u BDE..
11.11. [Insa mpaBUIbHON HIecTHyroidbHoi npuamel ABCDEFA B .C D E F,
(pme. 11.8) noka:kuTe MeprneHAUKYAAPHOCTE NIPAMBIX: a) AA u AC;
0) AA uAD; B) AA uAE; 1) AA u BF; n) ABu BD ; e) ABu EA ;

x) AC u DC..
C
11.12. JorkaxkuTe, UTO B Kyde ABCDAIBIC lD1 npameie AC u BDl MepreH -
KYJISAPHBI.

11.13. oraxure, uro B kKydbe ABCDA B C D nupsamasa BD mneplneHINKYJIAD-
Ha miockocTH ACB, .

11.14. JJoraxkuTe, 4TO B IPaBHJIBHON YeThIpeXyroabHou nupamMuge SABCD
npamele AC n SB nepneHIUKVIAPHEI.

11.15. lokaskuTe, UTO B NPaBHUIBHON IeCTHYIOJBHOM IIpH3Me
ABCDEFA B C D E F, npavasg BE TepneHIUKYJIAPHa IJIOCKOCTH
ACB,.

11.16. JIorakuTe, UTO Uepes JHOVIO TOURY, IPHHALIEKAIIVIO JaHHOH! ILIOC-
KOCTH, NIPOXOANT eANHCTBeHHAaA NpaAMasd, NepleHIuKyIgpHasa 3ToH
ILIOCKOCTH.

11.17. IIpuBenuTe mpuMepsl pealbHbIX 00BEeKTOB, HAeaTl3allHell KOTOPhIX

ABJIAKTCA NeplIeHANKVJIAPDHBIe IIpAMadad U IIMTOCKOCTh.

: 1"
| % o
1N
2 farakraesyans - g
.

11.18. OnpegennTe NOHATHE PACCTOAHHSA OT TOUKH /10 TIJIOCKOCTH.
11.19. JTna eqguanuHOro Kyoa ABCDA B 1CxD1 HalJHUTe paccTogHUE OT Bep-
HIMHELL A , A0 ILIOCKOCTH ABC.

§ 12. Paccrosgaue oT TOYKH J0 MIOCKOCTH

a Haa Touxku A, He OpUHAajAIexkalel

A IIJIOCKOCTH [3, MIpoBejeM HPAMYIO, Iep-

NeHAUKVIAPHYVIO 3TOH NJI0CKOCTH, H

o0o3HauUNM B TOUKY HepeceueHHA STHX

| B NpAMOI 1 mmnockoceTH (puc. 12.1). Otpe-

B : 30K AB HasbIBaeTCA NepneHouKyIapom,
i

ONYIIIeHHBLIM U3 TOUKH A Ha ILJTOCKOCTSE f.
IimHa 3TOro oTpe3ka Ha3bIBAeTCH pac-
CMoAHUEM OT TOUKH A 10 TLJIOCKOCTH [3.

Eciu ocHOBaHMe NepHneHAUKYJIApa B HaxXoAUTCs BHE YVUacTKa IJIOCKO-
cTH [3, m300paskeHHOIl Ha PHCYHKE, TO Yepe3 TOUKY A IIPOBOJAT NPAMVIO d
WM IJIOCKOCTD O, MapaLIelbHYIO ILIOCKOCTH 3, 1 BEIOHpaloT Ha Heil Doiee
yI00HYIO TOUKY A', IJIg KOTOpOiH OCHOBaHHWe NeplIeHIuKyIApa B mpuHaJI-
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JIeKUT JaHHOMY VUacTKy ImiaockocTH [§ (pue. 12.2). InauHa orpeska A'B'
OyaeT paBHA MCKOMOMY PACCTOAHHUIO OT TOUKH A /10 ILTOCKoCTH [3.

’
.A
[
T
V., ; S
B *B’
B
Puc. 12.2 Puc. 12.3

@ HMokaxkuTe paBeHCTBO 0Tpe3rkoB AB u A'B' caMOCTOATENLHO.

[lepnieHAUKYIApP, ONVIINEeHHBIH u3 A
BEpPHINHBI MTHPaMHAbLI Ha IIJIOCKOCTH ee /
OCHOBAHNA, HA3BIBAETCH GbICOMOU NUpPA-

Mudsl. f

Ha pucyerke 12.3 nmokasaHa BBICOTA C B
SO npaBHUIBHOH YeThIPeXVIOJIbHOM ITH- p
pamuasl SABCD.

Otpeszor AC, coeqUHAIOIHI TOUYKY Pac. 12.4
A, He IpHHAJIEKAIIYVIO ILUIOCKOCTH [3, €
TouKoi C IIOCKOCTH [3, He ABIAIOIIHIICT NepHeHANKYJIAPOM K 3TOH ILIO-

CKOCTH, Ha3bIBaeTCA HAKJIOHHOU, TIPOBEIeHHON U3 TOUKH A K ILIOCKOCTH 3
(puc. 12.4). HarxnoHHolU Ha3bsIBaeTed Takxke caMa npamas AC.

CKOCTB, KOpoue Ji0D0H HAKJIOHHON, IPOBEIeHHON N3 3TOH TOUKH K JAaHHOI IIOCKOC-

@ JHokaXkuTe caMOCTOATENILHO, MTO IEPHeHANKYVIIAD, ONVIIeHHBII U3 TOYKH Ha ILIO-
TH.

PacemoTpuM npuMephbl HaX0KIeHUA pPacCTOAHHIM.

IIpumep 1. HaliguTe paccToAHUe

e D, C
MexxAy BepmuHamMum B um D (guaro- 1
HaJlb) NMPAMOYTOJLHOIO MOapaJjjelenuiesa
ABCDA B C D, (puc. 12.5), ajst KOTOPOTo A
AB =a, AD = b, AA, = c. !

Pewenue. Ilpamas DD, nepneHINKY-
napHa npameiMm DA u DC. CinemoBaTenb-
HO, OHa NepHeHJAUKVIApHa IIJOCKOCTH
ABC. 3HauuT, OHa MNeplIeHIUKYJISpPHAa
npamvoil DB. B npaAMOYIroJIbHOM TPeyIroJib-

Pue. 12.5
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D, ¢, mure BDD, BD = Ja? + b*, DD = c. Ilo Teo-
/,'E peme IImdaropa HaxoauMm rumotreHyay BD =
A f— = Ja? + b + ¢ .
IIpumep 2. HaiiguTe paccTossHHE OT BepIIH-
w0 Hbl A ejHHHYHOrO Kyba mo maockocTn CDA,
/ D c (puc. 12.6).
2 e Pewenue. Ilposenem orpesox AD, . ObosHa-
uuM E ero TouKy mnepeceueHusd ¢ oTpeskoM DA .
A¥ B IIpamas AE mepneHANKY/JAApHA UPAMBIM DA,
Puc. 12.6 u DC. CirenoBarelbHO, OHA IepHeHIUKYIApPHA

mwockoeTn CDA . 3HauuT, 0Tpe3ok AE ABisercd
HCKOMBIM IIePIIeHANKYIAPOM, ONYIIeHHBIM U3 TOYKH A Ha II0cKocTh CDA .

V2

Ero pnunHa paBHa — . 3HAYMUT, pacCTogHME OT BepIINHLI A e IMHUUYHOIO Kyda

2 J2

1o maockoceT CDA paBHO s

b

1. Yro HaseiBaeTca nNepneHouKyaapord, ONYUWeHHbM U3 MOYKU HA NA0CKOCmb?
2. YTo HASLIBAETCH paccmoaHUueM om movku 9o naockocmu?

A

D, C, 12.1. B npaMoyroiadpbHOM NapaJjjelenuieje
: ABCDAIBICIDl AB=5,AD =4, AAl = 3.
| Haiinure nuarosanp AC o

| B, 12.2. B eguanusHoM kKybe ABCDA B C D,
:

|

|

(puc. 12.7) HalifuTe paccTosiHHe OT Bep-
muHBL A 1o mrockoctH: a) BCC ; 6) BCD,.
D, ------ -~ ~-57C 12.3. HaliguTe BBICOTY IPaBUJILHOII 4YeThIpex-
pad yroiabHoil nupaMugsl SABCD (puc. 12.3),
Ak B Bce peOpa KOTOpoi paBHEI 1.
Puec. 12.7 B

12.4. B npaBuIBHON IIECTHYTOJIbHOH IpH3Me ABCDEFAIBICIDIE F, BCce
pebpa paBHEI 1 (puc. 12.8). Haiigure paccrosHue oT BepIIUHEI A 0
mockoctu: a) BDD ; 6) BEE ; B) BFF ;1) BCC; n) CDD ; e) CEE ;
x) CFF .

12.5. B npaBUIbHON IIecTHyroabHONH npusnme ABCDEFA B C D E F, Bce

peOpa paBHbI 1 (puc. 12.8). Haliiure paccTosHie MeXKAy BeplIHHAa-
MHu: a)Au Cl; 0)Au Dl.
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12.6.

12.8.

12.10,

12.11.

E, D, C,
k : . :
1 2
Al : Bl 1 Al ; Bl
i ' I
: ' |
E D :
o - \\ \
F = - 2 C " 2 - J\C\
A B AN ~B
Puc. 12.8 Pue. 12.9

B npasunbHO# mecTHyroabHou npusme ABCDEFA B C D E F| Bce
pedpa paBHSBI 1 (puc. 12.8). HalijuTe paccTosgHNe OT BepIINHBI A 10
npsamoii: a) BD ; 6) CD..

. CTOpPOHBI OCHOBAHU A TPABIIILHOM TPeYToIbHOU NpuaMel ABCDA B C

paBHbl 1 (pume. 12.9). HaiignTe paccTodHWe OT BepIIMHBI A 3TOH
NpU3Mel 10 mwockoeTH BCC,.

I'papaMmn MHOrorpaHHHKAa SABAAKTCS MHOTOVIOJIBHUKHW C IPAMBIMH
yraami (pme. 12.10). HailiguTe paccTodHHe Me:XKOAV BepIIMHaAMU:
a)AuC;0)AuD;B)AuC,;r)BubD;n)Bul,.

. FpaH.ﬂl\IH MHOTOTrpaHHHEKa ABIAKOTCA MHOTOVIOJIBHHEKHW C IIPpAMBIMH

yraamu (puc. 12.10). Haiigure paccToAHMe OT BepIIMHEI A 10 Ipi-
moii: a) B.C; 6) A D ; B) BC,.

OcHoBaHHEM IIPAMON YeThIPeXVIOJLHOM IIPHU3MBI ABIdeTca poMO co
CTOPOHOH 3 1 ocTphIM yrioM 60 . BoxkoBoe peGpo npuaMbl paBHO 4.
Haiimure MeHBINYIO AHATOHAJbL Npu3Mbl (puc. 12.11).

D, 1
2 : Dl C|
A | 1 :
2 1
: 32 Dl 1 Cl A] : Bl
' :
: 1 ‘
& D,:‘él ...... Bj.‘. -J)C E &
rd 2 ’,’
- 5 2 AL B
Pure. 12.10 Puc. 12.11

ITocTpoiiTe BRICOTY HNPaABHILHON IIeCTHVIOJLHOH NOHPaAMHILI
SABCDEF (puc. 12.12).
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12.12. HajizuTe BBICOTY IIPABHUJIBHON IIeCTH-
YTOJBHOM NMUPaMHUAbl, CTOPOHEI OCHOBA-
HHA KOTOpOH paBHBI 1, a O0oK0OBBIe pebpa
paBHEI 2 (puc. 12.12).

C

12.13. B npaBUJIbHOM IIECTHYTOJABHOH IPpHU3Me
ABCDEFA B C D E F, Bce pebpa pas-
HeI 1 (puc. 12.8). HalizuTte paccroanue
OT BepIIMHBI A 10 mpaMmoi: a) BE ;

Puc. 12.12 6) CE..

12.14. B eqguanuynom Kyde ABCDA B C D, (puc. 12.7) HajiguTe paccTogHHe
OT BepIIHHLI B 10 muockocT ACB,.

12.15. ITocTpoiiTe BBICOTY HpPaBWIBLHOH TpeyroidbHOH nupaMuabl SABC
(puc. 12.13).

12.16. HaliguTe BBICOTY IPaBHJILHOI TPEeyroJbHON NMUpaMHibl, Bce pedpa
KoTopoil paBHEI 1 (puc. 12.13).

B S
Pue. 12.13 Pue. 12.14

12.17. JIBopen mupa u corjiacud B r. Hyp-Cyarane umeet (popMy IIpaBHIb-
HOM YeThIpexXyroabHoH nupaMuasl (puc. 12.14), B KoTOpoil BBICOTA
paBHa CTOpPOHe OCHOBaHHA M cocraBiager 62 m. Haligure gaunay 6o-
KOBOTO pebpa 3Toll MHUpaMH/IBL.

| 811 " . ,
114 d
AR ! 1
i s - 404 / :

12.18, OnpegennTe NOHATHE PACCTOAHNA MeKAV NapallelbHBIMH IPIMOH
A MJI0CKOCTBIO.

12.19. Iinsa equanusoro kyba ABCDA B .C D, maiijuTe pacCTOAHHNE MEKIY
npsamoit A € u miockocTeio ABC.

12.20. OnpesennTe NOHATHE PACCTOAHUA MeXAY ABYMA NapasliebHBIMH
ILJIOCKOCTAMH.

12.21. insa equanuHoro Kyba ABCDA B C D, maiiuTe pacCTOAHUE MEKIY
mnockoctaAMu A B C u ABC.
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§ 13. Paccrogana MeiRIy NapajieJbHBIMH OPAMOI H ILNIOCKOCTHI0 U
Meskay ABYMS MapaLIeJbHBIMHE ILIOCKOCTAMHU

IIyerer gaHa npamas W mapajielbHad el MJI0CKOCThb. PaccmosHuem
MexHcdy napanieibHblMU NPAMOU U NJAOCKOCMbK HA3BIBAETCA DPACCTOAHUE
OT KaKOM-HUOY/IbL TOUKM JaHHOH IIPAMOH J0 JaHHOH IIockocTH (puc. 13.1).

a A a A, A,
* >— P——
B 4 $
P B B, B
Puec. 13.1 Puc. 13.2

Teopema. Paccmoanue medxcdy napaiieibHblMU NPAMOU U NAOCKO-
cmblo He 3asucum om 6bl60pa MoOYKU Ha OAHHOU NPpAMOU.

JokrazareabcTBo. IIycTe A , A — /IBe TOUKH NPAMON @, TapaijielbHOH
niockocetu f§ (puc. 13.2), B, B, — ocHOBaHUA NepleHUKY.IAPOB, ONyIIleH-
HBIX W3 3THX TOYEK Ha JaHHYIO IJOCKOCTh. B cuay cBoiicTBa 3 myHKTa 11
nepneHAUKYnsapel A B u A B, nmapaniensHsl. IIpavaa B B, aBisgercd
JTUHUe IepeceyeHHs ILJTOCKOCTH [3 ¢ ILIOCKOCTBLIO, ONpeeNsdeMoil aTHMH
nepnesauKynapamu. ClefosatenbHo, IpAMasd B B, napaiieibHa MPAMOA a.
Taxum 00pa3oM, YeThIpeXyroJdbHUK A A, BB — mapajienorpamMm (IIpsMo-
VrOJIbHUK)., 3HauuT, A B = A B,. .

ITpumep 1. B equnnyusoM Kyde ABCDA B C D (puc. 13.3, a) HaliguTe
paccTosiHIe MeXay npaMoit AA u minockocTsio BDD ..

D, ¢, D, c,

I / |
| !

Al : B' A] : Bl
I I
| 1
| |
I |

,/ \\\\ //"',\6'\:

AK -B A&' - B

2) Pue., 13.3 o

Pewenue. Iuarogans AC rpadu ABCD kyvba nepneHAUKVIAPHa ILIOCKOC-
™1 BDD, . Obo3Haunm O TOUKY IepeceueHns 3TOH JHATOHAIH C IJIOCKOCTBIO
BDD, (puc. 13.3, 6). PaccTrossanme Mexy npsaMoit AA, U II0CKOCThI0 BDD,

V2

paBHO AJIuHe oTpe3ka AO U paBHO -l
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Pacemoanuem mexndy deyma napaiiebHblMU NJA0OCKOCMAMU Ha3blBaeTCa
paccTogsHNE OT KaKOM-HHUOV/Ib TOUKH OJHOH ILTOCKOCTH J0 APYIOoH ILIOCKO-
ctu (puc. 13.4).

A A 1 A2
° — <
a [ o [ |
oB — °-
Puc. 13.4 Pue. 13.5

JokaxuTe caMOCTOATEIBHO, UTO PACCTOAHHE MEXAV MapaLlelbHEIMHA NJIOCKOCTAMHA
HEe 3aBHCHT OT BbIOOpa TOUKH Ha JaHHOH IJockoceTn (puc. 13.5).

ITpumep 2. B npasuibHOM 1ecTHyroiabHOU npusMe ABCDEFA B C D E F,
Bece pedpa pasHel 1. Haiiqure paccrosgane Mesxay mi1ockocTAMU AFF u BEE,
(puc. 13.6, a).

E, Dl E, D,
Fl I ! F I |
C 1 i
Ali B, : 1 Al; B, : 1
| | | |
I | 1 |
’1\— ————— ﬂ-—L "6\- ————— 0—LD
N g Je F’\ gl --=dc
A B A B
a) o)
Puc. 13.6

Pewenue. Iuaronans AC rpasu ABCDEF npusmsl nepleHIHKVIApHa
nimockoct BEE . ObosHaunMm G TOYKY IepecedyeHHs 3TOW AUATOHAIH C
mockocTei0o BEE (puc. 13.6, 6). Paccrognue Mexay maocKocTAMH AFF,

V3

n BEE paBHO AnmuHe oTpe3ka AG U paBHO =

? Bonpochl ] “

1. YUTo HA3BIBACTCH PACCMOAHUEM MexwdY napaiieibHblMU NPAMOU U NJIOCKOCMbIO?
2. Kar BHaliTH paccTOAHHE Me)RAY NAapALIedbLHBIMHU IIPAMOH H ILNIOCKOCTHIO?
3. UTO HA3LIBACTCH PACCMOAHUCH MeHOY NAPANICABHOIMU NAOCKOCTAMNUT
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A

13.1. B exuanunom kybe ABCDA B C D (puc. 13.7) HailguTe paccToAHNe
Mesxay: a) npaMont AA u nnockocTeio BCC,; 6) npaMoit AB, | 1L10-
ckoctsio CDD..

| 1
| !
A ‘ B
A : 1 ’ 1
! . B, :
| 1
| |
| I
Btnennt - o
A" B AM= ~B
Pue. 13.7 Puc. 13.8

13.2. B npaBunsHOH TpeyroiabHol npuame ABCA B €, Bce pedpa pasHEI 1
(puc. 13.8). HaliguTe paccTossHIe MeXAY IPAMO AA, U IIOCKOCTRIO
BCC,.

13.3. B npaBuibHON mmiecTuyroiabHou npusme ABCDEFA B C D E F  Bce

111
pebpa paBHBEI 1 (puc. 13.9). Haligure paccTogHHe MeXAY NpAMOH

AA, m miockocTeio: a) BCC ; 6) CDD ; 8) DEE ; v) BDD ; n) BEE ;
e) BFF ; x) CEE ; 3) CFF,.

D, 1
E, D, 2/ :
F, : \ A :
Cy : B
A B, P
K " :
: i ‘ 1
,LE ------ --:D : D:é‘ ...... ,Bi‘__ C
F - i) C ’/, 2
A Ll B
A B 2
Puc. 13.9 Pue., 13.10

13.4. TpagaMM MHOTOTpPaHHHKA ABJIAIOTCH MHOTOYTOJBHUKH C NPAMBIMH
yraamu (puc. 13.10). Haligure paccToAHHe MeXAY ILTOCKOCTAMH:
a) ABB, u CDD,; 6) ADD, u BCC; B8) ADD, u ADC,; r) ABC u
ABC,.
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B

13.5. B eguaununom Kybe ABCDA B C D, HalijuTe pacCTOSTHHE MeXKIY:
a) mpamoit BB, u minockocTeio ACC ; 6) npAmMoit AB U MIOCKOCTHIO
CDA,.

13.6. B mpaBunbHOi miecTuyroibHoi npusme ABCDEFA B C D E F, Bce
pebpa pasHbI 1. HaliguTe paccTofiHNe MeKAY MJIOCKOCTAME: a) ABB
u DEE ; 6) ABB, u CFF ; 8) ACC u FDD,.

C

13.7. B npaBuiasHON YeThIpexXyronbHoil nmupamuge SABCD (puc. 13.11),
Bce peOpa KOTOpoil paBHBEI 1, HallJHUTe paccTOSHHEe MeKIV INpAMOH
BC u nnockocThio SAD.

13.8. B npaBuabHON mectuyroabHoN nupamuge SABCDEF (puc. 13.12),
CTOPOHBI OCHOBaAHMUA KOTOpPOIl paBHEI 1, a bokoBsle pebpa paBHHI 2,
HalauTe paccTodgHue Me:xay npamoil CD u niaockocTeio SAF.

S

Puc. 13.11 Pue. 13.12

13.9. B equanunom kybe ABCDA B C D, HalguTe paccTOAHNE MeKIY

mockoctsaMu ACB, u DC A..

13.10. B equanunoM kKyoe ABCDA B C D, Touka O — TOYKa NepeceueHns
nuaroHasuei rpaau ABCD. HaiiiuTe pacctodHne Me:xay npsamoii OB,
u miaockocTeio DA C..

13.11. B npaBunbsHOU TpeyroabHo# npname ABCA B C Bce pebpa paBHEI 1.
Haiigure paccTosiHne Mexay npaMoid AB u miockocTeio CA B .

13.12. B npaBuIbHOII IIecTHyroibHON npuame ABCDEFA B C D E F| Bce
pebpa paBHEI 1 (puc. 13.9). HaliguTe paccTodHe MeX IV ILIOCKOC-
TaMu ACB, u ED F .

AaARnNanaun
- 11111 2
12 Er o AP (Rt i & \ .

13.13. ITonpoOyiiTe onpeieINThL NOHATHE PACCTOAHUSA MeKAV ABYMIA CKpe-
IIABAIOIIAMHCA IIPAMBIMH.

13.14. ITna eguanyHoro Kyba ABCDA B C D, HaiiiuTe pacCTOAHNE MEXKIY
npamMeIiMu AB 1 BICI.
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§ 14. PaccroaHne MeRIY ABYMA NMPAMBIMHI

HamoMHNM, UTO B IVIAHUMETPUHU PACCMOAHUECM MeH Y 08YMA NAPAIICT b
HbLMU NPAMbLMU HA3BIBAJIOCH PACCTOAHNE OT KaKOW-HHUOVAbL TOUKH OJHOM
IIPSAMOU 0 APYTOH IPAMOI.

I[TockonbKY ABe MapasienbHbIe IPAMEIE B IPOCTPaHCTBE JIeKaT B OJJHOH
IIJIOCKOCTH, TO 3TO OIpejeieHHe MOAX0AUT M IS IPOoCTPaHCTRA.

Pacemoanuem mexmdy 08yma napaiieibHblMu NPAMbIMU 68 NPOCMPAHCM-
6¢ Ha3bIBAeTCH paccToAHHIEe OT KaKoH-HHOVAb TOUKH OJAHONI NpAMOM 10
apyrou mnpamoi (puc. 14.1).

a A a
T A

b
2 \\\f§£l-~2

Puc. 14.1 Puc. 14.2

Ompesie1uM Teneps MOHATHE PACCTOSHUA MeXKIY ABYMA CKPeIHUBaOIIU-
MUCH IPAMBIMYA B IIPOCTPaHCTRBe,

OTpe30K, COeAUHAONNN TOUKH HA CKPeIMBAIOIUXCA NPAMBIX U Iep-
NMeHAUKYJAAPHBIN 3TUM [IPAMBIM, Ha3bIBaeTcd UX 00WUM NepneHoukryas-
pox. JInuHa o0lIero mepneHANKYIAPA HA3BIBAETCH pPACCMOAHUCM MexwdY
ckpewusaruwunuca npamvimu (puc. 14.2).

ITpnmep 1. [nsa equanunoro xyda ABCDA B C D (puc. 14.3) Haiigure
paccTosAHNe MeXIy CKpelHBamIIuMucs npiMeiMu AA u BD,.

Dl Cl Dl Cl
(LY Iy
Y I\
(R ) iR
A 1 AY A  § N
1 L% B, ) - B,
[ \ [ \
< 3 - AF
' \ § ol il 'y
' D! ! C
- . .- L --—-x----
Q \ C 7/ \\ | \ ’o'
’ ) 7 ey
’ \ Pts b O‘\\
3 B = B

A A

Puc. 14.3 Puc. 14.4

Pewernue. OBIIUM NepleHANKYIAPOM A0 HaHHBIX NPAMBIX ABJIAETCHA
orpe3ok EF, coelnHAINNI cepefuHbl oTpe3koB AA u BD (puc. 14.4).
HelicTBUTEIBHO, OTpe3ok EF nmapannened npaMoii AC, koTopas nepneHmu-
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- -

KyaapHa npamoi AA, u mwiockoctu BDD,. CienopareslbHO, OHA MePIEHIUKY-
nApHa u npamMoi BD , nexaineil B 9To# mIockocTH. OOIHil IepueHIHKYIAD

V2

EF paseH oTpe3ry A0, cienoBaTejlbHO, paBeH s

I[TouaTHe paccTOAHHA MeXAY MapaalelbHBIMH OPAMOH M IIJOCKOCTBIO
MOKHO HCHOJB30BaTh AJIA HaAXOXKJeHHA PacCTOAHUA MeKIV ABYMSA CKpe-
IMUBAIONIHMUCA TIPSIMBIMHA.

E1 -Dl
Fl :\\ : Cl
Al S B,
a + . 1
A/ : \\ :
o / :-E \‘ 'k
PR T 4
at F an \\ N\
C
o B<b L
A B
Pue. 14.5 Puc. 14.6

IIyvers @ 1 b — fABe cKpeluBawIIuecd NpaMble. Yepes KaKkyi-HUOVIb
TOUKY IPAMOI b IpoBeieM IPAMYIO @ , TapajlIeJIbHYIO IPAMOM a. 9Ta Ipia-
Mas U npamasg b onpeaendioT IIOCKOCTE [, KoTopas OyaeT mapasiielbHa
npamon a (puc. 14.5). Obmuii nepneEAuKRyIap AB K JaHHBIM CKpelllBa-
OIIMMCA IPAMBIM OVIeT nepneHAHKYIApeH ILIockocTH 3. CienoBaTeIbHO,
ero AauHa Oy/IeT paBHA PACCTOAHUIO MEKAY IMPAMOH a H IJIOCKOCTHIO [3.

PacCcToOAHHIO MeXJV nmapajlle/lbHbIMHE IIJIOCKOCTAMH (L H B, B KOTOPBIX JeXXaT aTH

@ Joka:xuTe, 4TO pacCcTOAHNE Me:AY CHpelUBAIONIHMHCA NPAMBLIMA @ H b paBHO
npsmMeie (puc. 14.5).

IIpumep 2. ¥V nDpaBUJIbHOW IMeCTUYTOJbBHON TNPH3MEI
ABCDEFA B C D E F (puc. 14.6) Bce pedpa pasasl 1. Haiinute paccrosanue
MeKAY NpaAMbBIMH AA U BE .

Pewenue. Ilpavaa AA mapaiienbHa miockoctd BEE . CiefoBaTesbHO,
paccTodHue Mex Y IpAMBIME AA 1 BE paBHO PACCTOAHUIO MeKAY IPAMOI
AA u mrockocThio BEE . Kak ObLTO TOKa3aHo B NpeAbIAYIIEeM IYHKTe, 3TO

V3

paccToAHMe PaBHO —-.

Bonpochl j

1. YUto HaA3LIBAETCHA PACCTOAHUEM MeHCOY AGYMA NAPANICABHBIMU NPARbIMU?
2. Yto HassIBaeTCH 00WUM NePReHOUKYAAPOM 048 ABYX CKPEWUSAIOULUXCA NPAMBLXT
3. YUTO HAa3LIBAETCA PACCMOAHUCT MeHOY OBYMA CKPCULUBAIOWIUMNUCR npﬂ,ubmm?



A

14.1. lna equauudoro kKydoa ABCDA B C D, (puc. 14.7) HaliguTe paccTo-
AHNe Mexay npAMeIMu: a) AA u BB ; 0) AA u CC; B) AA, n BC;
r) AA u CD; 1) AA u BC; e) AA u CD; &) AA u BD; 3) AB n

CD,.
Dl Cl Cl
: |
I A :
Al : Bl 1 ; Bl
| |
, |
' :
Q'. ..... — JC
A" B Al==" M
Puc. 14.7 Puc. 14.8

14.2. ¥V npaBuiabHOH TpeyroibsHoi npusMsl ABCA B C (puc. 14.8) Bce ped-
pa paBHBI 1. Haifgnre paccrosHue Mexay nNpAMeIMH: a) AA u BC;
0) ABu AC,.

14.3. ¥V npaBuibHOU miecTHyroibHo# npusmel ABCDEFA B C D E F,
(puc. 14.9) Bce pebpa pasaEI 1. HajlignTe paccToganne MeXRIY IPAMbI-
Mu: a) ABuAB;0)ABuBC;B)AA uCC;r)AA u DD,.

B, 1 ¢
E, D, A ;
F| : ! A :
C 2
Al : B| 1 : : A Dl 1 Cl
] ‘ '
I X ' 1
I [
- "‘E """ P :\D 2 D :4‘ ..... 4»?1- - C
F . p C ,I, 2
7y B Ak 5 B
Puc. 14.9 Puc. 14.10

14.4. 'pagaM1 MHOTOTpaHHHKA SIBIAIOTCA MHOTOVIOJABHUKH ¢ OIPAMBIMH
yriaMu (puc. 14.10). HanignTe paccTogsHHe MeXAV NpAMBIMH: a) AB
nCD;0)ABuC,D,;B)AA, uCC;1)AA, uDC.
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B

14.5. lna equanudoro kyba ABCDA B C D, (puc. 14.7) HaliguTe paccTo-
AHNe Mexay npameimu AC u BC.

14.6. Y npasuncHO# TpeyroisHoi mpusmel ABCA B C, (puc. 14.8) Bce
pebpa paBHbl 1. Haiigure paccrognue Me:xay npaMeiMu AA u BC..

14.7. Y npaBuUJIbHOU MIeCTHYTroabHOU HpusMbl ABCDEFA B C D E F,
(puc. 14.9) Bce pebpa pasHEI 1. HalifuTe paccTogHne MKy IPAMBI-
mu: a) AA u BC;06) AA uCD; B)AA nuCD;r) AA u DE;
n) AA u BD,.

14.8. I'panaAMHU MHOTOTPaHHHUKA ABIAIOTCS MHOTOVIOJBHHUKH € NIPAMBIMH
yraamu (puc. 14.10). Haiigure paccTosHIe MeKIY NPAMBIME: a) AA,
nBC;0)AA, uAD; B)AB uCC;r)ABuDC,; n) A,B, u CC,.

11
C

14.9. ITnsa equanuHoro kyba ABCDA B C D (puc. 14.7) HaiiinTe paccro-
AHWe MeXIYy NpAMbIMU: a) AB, u BD ; 6) AB, u DA..

14.10. YV Terpasgpa ABCD (puc. 14.11) Bce
pedpa paBHbl 1. HaliguTre paccrosanue
MeRAV TpaAMBIME AB u CD.

14.11. V npaBMILHONI IIECTHYTOJIbHONI TPU3MBI
ABCDEFA B C D E F, (puc. 14.9) Bce
pebpa paBHbel 1. Haligmre paccrogHme

C MeRAY npAMBIME: a) AA, u CE ; 6) AA,
A uCF;B)AB u DE ;1) AB uCF,.
14.12. B npaBU/IbHON HIECTHVIOJILHOH MNHpa-
B muge SABCDEF, cTopoHBI OCHOBaHHA
KOoTopoH paBHHLI 1, a DOKOBEIe pebpa
paBHBI 2, HAUJHUTe pacCTOSHHE MeKIV
npamMeiMu SA u: a) BC; 6) CD.
14.13. JTorasxkuTe, 94TO A1 JIOOBIX ABVX CKPeIINBAIOMINXCA NPAMBIX 00IIHIT
NepHeHANKVIAP CYIIeCcTBYeT.
14.14. JorayxkuTe, 4TO I JIOOBIX JIBYX CKPeIINBAIONINXCA NPAMBIX O0ITHHI
NepIeHAHKYIAP eIHHCTBeHEeH.

e e : : :
L ] | |
} ! ] :
| 1
' . Aol lde S
SOARSEC AT, A SRS : \

14.15. Ilo aganoruy ¢ MOHATHEM HAKJOHHOH K IPAMOI Ha IJOCKOCTH OIIpe-
JeJuTe MOHATHE HAKJIOHHOM K IIJIOCKOCTH B IIpPOCTPaHCTBE.

14.16. ITna xkydba ABCDA B C D, yrakuTe Kakue-HHOYAb HAKJIOHHBIE K
miockoctT ABC.

14.17. Kak cBA3aHB MeXAy coD0il NMeprneHAHUKY.JIAp U HaKJOHHAas, NMpoBe-
JeHHbIe U3 OJHOH TOUKH K ILJIOCKOCTH.

D

Puc. 14.11
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§ 15. OprorosanbHoe NPoEeRTHPOBAHHE

SapUKcHpPYeM HEeKOTOPYIO IJIOCKOCTE 7. I8 mpous3BOJALHOH TOUKH A
IIPOCTPaHCTBA [IpoBeJeM NPAMVIO @, NMepHeHAUKYVIAPHYIO JaHHOW IIJIOCKO-
ctu. Tourka A’ nmepecedyeHMsI 3TOM NPAMOI ¢ JaHHOH IIJTOCKOCTLIO HA3HIBAETCH
OpMOZOHAJbHOU Npoekyueil TOUKA A Ha IUIOCKOCTh (puc. 15.1).

a

Pne. 15.1 Puc. 15.2

CooTBeTcTBHE, IIPH KOTOPOM TOUKAM IPOCTPaHCTBa COMOCTABAAITCA HX
OpPTOrOHAJILHEIE IIPOEKIINU HA JaHHVIO IUIOCKOCTh, HA3hIBAETCA OPMO2OHALb-
HblM npoekmuposaHuem Ha 3Ty ILIoCKocTh. CamMa IJIOCKOCTH HasblBaeTcsd
NJA0CKOCMbK NPOCKMUPOBAHUS.,

PaccMoTpuM HeKOTOpBIE CBOMCTBA OPTOTOHAJIBHOTO NPOEKTHPOBAHUA.

CroiictBo 1. OpmozoHaibHOC NPOCKMUPOBAHUE NepesoduUm npambvle, He
nepneHOUKYJAAPHbIE NAOCKOCMU NPOCKMUPOBAHUA, 6 NPAMbLE, A NPAMbLE,
nepneHoOUKYJAAPHbLE NAOCKOCMU NPOCKMUPOSBAHUA, — 6 MOUKU.

HorazaTeasceTBo. IlyeTh IIpAMad ¢ He IepleHAUKYJIAPHaA IJIOCKOCTH
npoexTHpoBanud 7T (puc. 15.2). PacemoTpuM Kakue-HUOYAL Touku A, B,
NIpHHaAIexkae npaMoi ¢. IIpoBegem uepes HUX NpaMBble, IepHOeHIUKYJIAD-
HEBIe TIIockocTH 7. Obo3HauuM A', B' X TOUKH IepeceuyeHHs ¢ MIOCKOCTHIO
T COOTBETCTBeHHO. TaK KaK HpoBeJeHHBIe NPAMBIe IIapasljielibHbl, TO OHH
JeKaT B OAHOI mnockocTH. O6oszHaunm ee y. IIyeTs ¢ — IUHNSA Mepecede-
HHS 9TOH ILTOCKOCTH € ILIOCKOCTHIO M. JloKaskeM, UTO IIpAMasa ¢ sBIdeTcd
OPTOTOHAJLHOH IMpoeKIuel npaMoH ¢. [JelicTRBUTENbHO, A4 J10001 TOUKH
C, npuHajIeskamneil npamMon ¢, IpaMad, NpPoXoadlnas uepes3 aTy TOUKY U
NeprneHANKYAApHaA IIJIOCKOCTH T, ODyaeT JexkaTh B miaockoctu y. Caemo-
BATEJIbHO, €e TOUKa IlepeceueHHdA ¢ IJIOCKOCTHIO T OyAeT NpHHAIIeKATh
npaMoii ¢'. 3HAYUT, OPTOrOHAILHaA NPOoeKIHNd TOUKH C TpHHAILIEKUT
npsaMoi ¢ . ObpaTtHo, ecan Touka C' NpUHAAJIECKHUT IPAMOH ¢, To IpaMad,
MIpoXoAANiasd depe3 3Ty TOUKY H HeplneHANKVIApHad ILTOCKOCTH T, OyAeT
Je:xaThk B nmaockocTH Y. ClefoBaTelbHO, OHa OyIeT nmepecekaTh IPAMYIO €
B HekoTopoil Touke C. Ee oproroHaabHOI npoeknuei 6vaer Touka C'.

fAcHO, UuTO eciiu NpAMad NeplIeHAUKYIApHa ILIoCKoCcTH Tt (puc. 195.1), To
ee OPTOTOHAILHON MIpoeKIell ABIgeTcd TOUKA. |

CaMOCTOATENBHO JAOKAMUTE, UTO OpPTOTOHaNIbHOE NPOEKTHPOBaAHHE IIepeBOJHT OT-
Pe3KH, He IepllIeHANKVIAPHBIE [IIOCKOCTH IIPDOEKTHPOBAHNA, B OTPEe3KH.
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@? Kax BuI AvMaeTe, cCOXpaHHAeT JIII OPTOroHaJAbHOE NPDOEeKTHPOBaHMEe AJTHHbIL OTPGBKOB?

CpoiicTBO 2. OpmozoHaibHOC NPOCKMUPOSAHUE COXPAHACTL OMHOULCHUE
OMPe3K06, JeHAUUX HA NPAMOU, He NePNeHOUKYAAPHOU NJAOCKOCMU NPOCK-
mupoeanus. B vacmuocmu, cepeduna ompesxka npoeKmupyemcs 6 cepeiunry
NPOCKUUU IM0o20 ompes3Ka.

HorazareascTBo. Ilyers Touku A, B, C npuHajjiekaTr IpAMoOH ¢, He
MepHeHINKYIApHOH maockocet . A', B', C' — co0TBeTCTBEHHO HX OPTOTO-
HAJIbHBIE IPOSKIINH, IPHHALIeKAI[He OPTOrOHAIBLHOI NPOeKIUH ¢ IIPAMOI
¢ Ha ImIockocTh T (puc. 15.3). Tak kax npameie AA', BB', CC' napaiieib-
HBbI, TO IO TeOpeMe O IPONOPIHNOHAIBHLIX OTPe3Kax UMeeT MecTO paBeHCTBO

OTHOIIIeHU
AR ._ A

CB CtBo

e A

CI o
4
7o B B A
/
T X il
Puc. 15.3 Puec. 15.4

I[Ipamyio, He NepneHANKYJIAPHYIO ILJIOCKOCTH, OVIeM Ha3blBaTh HAK.JIOH-
HOIL.

HarxaonHoll Ha3bpiBaeTcsad TaKiKe OTPe30K, COeJHHAKINHI TOUYKY, He
IPHHALIEKAIVIO IIJIOCKOCTH, C TOUYKOI 3TOH ILTOCKOCTH, He ABRJIAIIINIICA
MeprIeHINKYJISPOM.

Teopema (o Tpex nepnesaukyiasapax). Ecau npaman, rexcaw,as 6 nio-
cxocmu, nepneHouKyaapHa 0pmozoHaAlbHOU NPoeKYUlL HAKAOHHOU K 3moll
NA0CKOCMU, MO OHA NePReHIUKYAAPHA W CAMOU HAKIOHHOUW.

JorkazaTeanscTBo. [Iyers AA' — NepneHIUKYIAp K IJI0OCKOCTH T, AB —
HaKJOHHadA, A' B — opToroHaJIbHasd MPOoeKI[NA HaKJOHHOHN (puc. 15.4).

Tak kax npamasg AA' TepneHAUKVIAPHAa IIJIOCKOCTH T, TO Jobad npd-
Mag b, mexkamias B IJIOCKOCTH T, OyJeT HepleHAUKVIApHa npamMoii AA'.

Ecnu, kpoMe atoro, npamMad b nepneHAUKYIApHa npamoit A'B, To 1o
IIpU3HaAKY NepHeHIUKYIAPHOCTH IPAMON H IIJIOCKOCTH OHA OVAeT IepleH-
IUKyIapHa rmaockocTt AA B. CremoBaTe/IbHO, OHa OVeT HepleHANKVIApHA

110001 IpAMOM, Je:Kalleil B 3TOH IJIOCKOCTH, B YACTHOCTH, M HaAKJIOHHOM
AB

ITpumep. Moramxure, uro B Kybe ABCDA B C D, npameie AC u BD,
MepneHINKYIApHE (puc. 15.9).

36



s
o

t
o

|\ '\
(Y I\
5: A I\
1 T )
: | \ Bl | \ Bl
| ‘\ | \\
I |
\ \
i R
rd \ ".‘ 7’ \\ \ "‘
,I "¢\0 ’I :( ‘\.-
,-” \ "' S
O ) 23 4
A* B A= B
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Pewenue. OproroHapHOM npoexnueii npaMoit BD, Ha miockocts ABC
apiaderca npamada BD (puec. 15.6). Ilpamaa AC nepnesauryiasgpHa BD,
cJIeloBaTeIbHO, OHA MepHeHAuKRyIApHa BD ..

Npochl

1. YTO HASKIBAETCH OPMOZOHAILHOU NPOCKYUC MOYKU HA naockocms?
2. YTOo Ha3LIBACTCHA OPMOOHAIBHLIM NPOCKMUPOSAHUCH HA NAOCKOCMbT
3. ChopMyHpPYVHTE CBOIICTBA OPTONOHATBLHOTO IPOSKTHPOBAHHUA.

4. Yto Ha3LIBAETCHA HAKJIOHHOW?

5. ChopMmyaupyiiTe TeopeMy 0 Tpex NepHeHANKYISpax.

e
= A

15.1. I3 ToukHn A K JaHHOI IIJIOCKOCTH NpOBeJeHb! NMepleHAnKyIap AA'
1 HakJaoHHaA AB. HaliguTe opToroHalbHVIO IIPOEKIINIO oTpesKa AB,
ectu AB = 37 em, AA' = 35 cM.

15.2. I3 Toukn A K JaHHOH IIJIOCKOCTH MPOBeJeHbl NeplIeHANKYIap AA'
1 HaxkJoHHas AB. Haligure orpesok AB, eciin AA' =6 cm, £A'AB =
= 60.

15.3. VI3 TOUKN A K JaHHOI IJIOCKOCTH IIPOBEIeHEl TepIeHANKYIap AA' n
HaxjouHas AB. Haiinure orpesox AA', ecm AB = 210 cm, A'B =
=-3AA'.

15.4. Ha xarxoe paccTofgHHe cjeayeT OTOABHHVTHL OT CTeHBI JoMa HHKHHHI
KOHeq, JIeCTHHUIIBI, AJHMHA KOTOpOIl paBHa 13 M, 4TODBI BepXHHH ee
KOHeIl oKasaJjcsd Ha BricoTe 12 M?

15.5. Karoil 11MHBI JoI:KHA OBITE JecTHHIlA, YTOOBI OHA JocTaja J0 OKHa
JoMa Ha BBICOTe 8 M, €CcJIM ee HHIKHHUI KOHeI OTCTOHUT OT JoMa
Ha 6 m?

B

15.6. OTpe3kH ABYX HaKJIOHHBIX, IIPOBEAEHHBIX W3 OIHOH TOYKH K ILJIO-
CKOCTH, paBHEI 15 cM 1 20 cM. OpTroroHanpHasg MPOEKIINA OTHOTO 13
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ATHUX OTpe3KOB paBHa 16 cm. HaiiguTe opTOroHAJBHYIO IIPOEKIINIO
APVIOro OTpeaKa.

15.7. Toukn A, B, C pacnoJoXeHEI Ha ofHON mpaAmMoii, A', B, C' — ux
COOTBETCTBYIOIIIHE OpPTOTOHa/IbHBIE mpoexknuu, AB = 5, BC = 10,
A'C' = 12. Haiigute A'B' u B'C'.

15.8. B xybe ABCDA B C D, (puc. 15.7) uzobpasure OpTOroHAILHYIO
IPOEKLINI0 Ha IIocKocTh ACC, oTpeska: a) BB, ; 0) BC ; B) BD..

Dl Cl Cl
I |
| A 1 B
| \
Ay T B y 1 2
| 1 |
' |
| |
| |
| ]
Do --Je e
4 ’4- \\
” ’/’ ~
|4 a’ N
A B A ~B
Puc. 15.7 Puc. 15.8

15.9. B mpaBmibHO#M TpeyroapHoil npusme ABCA B C, (puc. 15.8) u3006-
pasuTe OPTOTOHANBHYIO MPOEKIHI0 Ha IIocKocTb ACC, oTpeska:
a) BB ; 0) BC; B) BC,.
15.10. JToxa:kuTe, YTO B IPaBHJIBHON YeThIPEXYTolbHOM nmuupaMuge SABCD
(puc. 15.9) guaronans AC ocHOBaHHSA IepHeHJAMKVJIAPHAa CKpeIu-
BamnieMycsa ¢ Hell 0okoBoMy pebpy SB.

S

Puc. 15.9 Pue. 15.10

15.11. lorasxure, uto B Kyoe ABCDA B C D, (puc. 15.7) neprieHANKYIAPHEI
npaMEele: a) AB u BD ; 0) AC u BD; B) AD nCA..

15.12. lorkaXuTe, 9YTO B IPaBUJIBHON IIecTHYTOJIbHOH mupaMujie SABCDEF
(puc. 15.10) guarosans AC OoCHOBAaHUA NepPHeHAUKYIAPHAa CKpelu-
BawIlemMycsa ¢ Heid bokoBoMmy pedpy SB.
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15.13. JlokaxuTe, UTO B INpPaBUIb- E, D,
HOM IIecCTHYIOoJALHOH IIpHaMe P
ABCDEFA B C D E F (puc. 15.11) !
NeprIeHAHKYIAPHLI OpaMble: a) AC,
u BE; 0) AD, u CE; B) AB, u BE .

C P P e R T S [

15.14. Jlora:xuTe, UYTO paBHbIe HAKJIOHHBIE,
IIpoBeJeHHbBIe U3 OJHOH TOUKH K IIJI0-
CKOCTH, UMEIOT paBHBIe OPTOTOHAJL- A B
HbIE TIPOEKIIHH Ha 5TY IJIOCKOCTE. Pre. 15.11

15.15. JlorkaxuTe, 4YTO ecJ HaKJIOHHBLIe, IIPOBeJeHHBIe M3 OJHOH TOUKH
K OJHOM ILIOCKOCTH, UMEIOT paBHbIe OPTOTOHANBHEIE IIPOEKIIUH, TO
paBHEI M CAMH HaKJOHHEIE,

15.16. JJora:xure, 4To ecay DOKOBBIe pedpa MUpaMHAbl paBHEBI, TO €e BhICOTAa
MIPOXOJAUT Uepe3 IeHTP OKPYKRHOCTH, OIHCAHHON OKO0JI0 OCHOBAHUS
ATOM MHpPaMHJHL.

15.17. HaiignTe BBICOTY NPaBHJIBHOU IIHpaMHIbl, 00KOBOe pedpo KOTOpOH
paBHO b, a paguyc OKpPYKHOCTH, ONHMCAHHON OKOJIO OCHOBaHUA, pa-
BeH T.

15.18. HaiijuTe reoMeTpHuecKoe MECTO TOUEK, PABHOVIAJIEHHBIX OT IBVX
JAHHBIX TOYEK.

15.19. Jloka:xuTe TeopeMy, oDOpaTHVIO TeopeMe O TpeX IepHeHAHKyIsdpax:
“Ecnu npamasd, Je:raljas B ILIOCKOCTH, IepHeHIHKYIApHa HaKJIOH-
HOH K 3TOH IIJIOCKOCTH, TO OHa TepHNeHJAUKVJIApHa OPTOroHAJILHOH
NPOEeKIINY 3TOM HAKJIOHHOM Ha JaHHVIO ILIOCKOCTL”.

15.20. JTaiiTe MOHATHE yIJIa MEXIAY HAKJOHHOH U IIOCKOCTHIO.
15.21. ITna xyba ABCDA B C D, naiiiute yroj Mexay HaxJoHHOH AD u
niaockocThio ABC.

§ 16. ¥Yrox mexay NpAMOH H ILIOCKOCTHIO

HamoMENMM, 4TO OPTOTOHAJILHOE ITPOEKTHPOBAHHNE NepPeBOANT NpsAMEIe, He
MeprneHAUKYIApPHEIe IIOCKOCTH IPOeKTHPOBaHU A (HAK/IOHHLIE), B IIPAMBIE,
a IpsAaMble, HepIeHIUKYIAPHEIE ILIOCKOCTH — B TOUKH (puc. 16.1).

Venom men oy HAKAOHHOU U NIOCKOCMbIO Ha3bIBaeTCA YI0OJI MeXXAY 3TOH
HaKJOHHON U ee OPTOroHAJIbLHOM NpoeKIIMell Ha 3Ty ILTocKoceTh (puce. 16.1, a).

CuuraroT, UTO NpAMad, NepHeHIUKYIApHAaA IJIOCKOCTH, 00pa3yeT ¢ 3ToH
IIJIOCKOCTRIO IpAMOIl yroia (puc. 16.1, 6).
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0)

Puc. 16.1

Venom mexncoy ompeskom U nJAOCKOCMbI0 HA3BIBaeTCA YIoJl MeXRAY IpH-
MO, coiep:Kallell OTPe3oK, U 3TOH IJI0CKOCTLIO.
IIpumep. Hoxaxure, uro B Kybe ABCDA B C D (puc. 16.2) npamas

BD, neplneHANKYIAPHA ILIOCKOCTH

ACB,.

Pewernue. OproroHaIbHON Ipoekuueil npaMold BD, Ha miockocTs ABC
ABIdgeTca npaMada BD, kotopada neprneHauKyaapHa npamoi AC (puc. 16.3).

A
Puc. 16.2

Dl Cl

A B

Puc. 16.3

OproroHaipHOH NMpoekiiHed npAMoi BD Ha mwiockocTs ABB, ABidercs
npamas BA , Koropas nepuneHIUKYy.IsdpHa npamoi AB . Takum obpasom,
npaMas BD, mneprneHJUKYJApDHA ABYM IepeceKawinuMcsa OpaAMbeIM AC u
AB minockoctu ACB,. CiepoBarenbHo, npAaMad BD mnepneHAHKYJIApHA

ILJIOCKOCTH ACBI.

Teopema. Yzon mexnc0dy HAKAOHHOU U NAOCKOCMbIO ABAAEMCA HAU-
MEHBULUM U3 Y2108 MeNc0Yy Mol HAKAOHHOU U NPAMBLMU, NeNCAUUMNU

68 3moil NAo0CKocmiu.

Prc. 16.4
90

HoraszareascTBo. IIlycTh @ — Ha-
KJOHHag K ILTOCKOCTH P, b — ee opTo-
roHaJbHafa NpPoeKIHsa Ha 3TV ILJIOCKOCTh,
¢ — mpaMad, JesKamnasg B IJIOCKOCTH [3
1 mpoxogAnias yepes Toury C nepecede-
HUA OpaAMBIX a U b (puc. 16.4).

IlokasxkeM, UTO YroJd MeKAYV NPAMbI-
MH @ ¥ b MeHBIIIe VIUIa MeXKAV IPSIMBIMHE
auc.



Eciu npamMada ¢ mepneHAHKVIApHA NpAMOH b, To IpAMbBIe @ U ¢ TaKKe
nepneHANKyIapHel. CllegoBaTelbHO, VIOJ MeXAY IPAMBIMHA @ U b MeHbIIIe
yIjla Me:kAV IpAMBIMH d H C.

B cayuae, ecniu npaMad ¢ He NepOeHAUKYIAPHA IPpAMO b, TO OTMeTHM
KaKVIO-HHOV/Ib TOUKY A Ha OpAMOH 4, oTAHuHVI0 oT Touku C. ObozHauuM
B ee opTOroHANBHVI) NMPOEKNHNI0 Ha ILTOCcKOCTh (. M3 Touku B omycTuM
nepneHAuKyadap BD Ha npaMyio ¢. Taxk Kak mnepneHIUKVIAP AB Kopoue
HakJdoHHON AD, To cunyc yraa ACB menbme cunyca yraa ACD. Ciuenosa-
TeJbHO, yroil ACB menbmie yriaa ACD. 3HaUUT, YIoa Me;XKAY IPAMBIMUA a@ U b
MeHBbIIIe VIJIa MeXXIY NPAMBIMH d H C.

@\ Kaxroii yroa dygeT HanbOJILIINM YIJI0M MeXAY HAKIOHHOI K IUVIOCKOCTH B NPAMBIMHA,

/J JexalllMM B ATOH MI0CKOCTH?

1. YTo HassIBaeTCH Y2A0M MEMOY HAKIAOHHOU U NAOCKOCHbIO?

2. Karoil yron cunTaercs VIVIOM MeXAYy NPAMOil, NepHeHAHKYAAPHOH MJIOCKOCTH, 0
ATOH MJIOCKOCTLIO?

3. YUTO Ha3LIBACTCH Y2A0M MEMOY OMPEIKOM U NAOCKOCMbIO?

o
' ' A

16.1. B xybe ABCDA B C D, (puc. 16.5) HailjuTe yroa Me:xIy NPAMO
AB, n maockocteo: a) ABC; 6) BCC; B) BCD..

16.2. B xybe ABCDA B C D =HaijuTe TaHTeHC yIVIa Me:xAy npaMoi BD,
1 naockocTsio ABC (puc. 16.5).

C,

S

A B
Pue. 16.5 Puc. 16.6

16.3. B npaBuasHOHN UeThIpexyroasHol nupamuae SABCD Bce pebpa pas-
HeI 1 (pue. 16.6). HaiiguTe yroa Me:xay OpaMoil SA U MJIOCKOCThIO
ABC.

16.4. B mpaBuiabHOW TpeyroasHoil npuame ABCA B C, Bce pebpa pas-
el 1 (puc. 16.7). Haiigure yron me:xay: a) nmpaMoi AB, u 1mwioc-
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16.5.

16.6.

Puc. 16.8

kKocThio ABC; ©) npamol AB U ILIOCKO-
crbio BCC ..

B nmpaBuabHOH MIeCTHYTOIbHOM INPaMU/Ie
SABCDEF cTopoHEI OCHOBAHHSA PaBHEI 1,
a OoroBbie pedOpa paBHbl 2 (puc. 16.8).
Haiiaure yroa Me:xay npamMoi SA U 1.10-
crocThio ABC.

B npaBuabrHOH IIEeCTUYIOJALHOH TIPH3-
mMe ABCDEFA B C D E F, Bce pebpa
paBHBI 1 (pumc. 16.9). Haiigute yroa
MeXKAY: a) npAMoil AB U TI0CKOCTHIO
ABC; 0) npamoit AC u nunockocThio ABC;
B) MpAMOH AAI 1 TLI0CKOCTHIO ACD..

E, D

Puc. 16.9

16.7. B npaBuJabHOUN YeTwIpexXyrojbHoH nupamujge SABCD Bce pebpa

paBHbI 1 (pue. 16.6). Haligure KocHHYyC yriaa Me:xAV npaMou AB u
I1ockocThio SBC.

B

16.8. B xyde ABCDA B C D, HaiiiuTe TaHTreHC yIia Mexay npsamoii CC,

S

Puc. 16.10

U ILIOCKOCTRIO AB lD,.

16.9.

16.10,

16.11.

B npasuanHOI TpeyroiabHoH npuame AB-
CA B C, Bce peOpa paBHbl 1. Hatigure
CHHYC YTJIa MeXAY NpAMOi AB, H ILIO-
ckocTeio BCC .

B npaBuasHON IIECTHUYTOJLHOW HOpHU3Me
ABCDEFA B C D E F, Bce pebpa paBHBI
1. HaliguTe cHHYC yria MeXAYV OpAMOH
AB, u mnockocteio: a) BCC ; 6) CDD..
B nmpaBunbsHOH TpeyrosibHOI HHUpaMHje
SABC Bce pebpa paBHbI 1 (puc. 16.10).
HaiignTe KocHHYC yriia MeXAYV OpAMOH
SA u mirockocteio ABC.



C

16.12. B xybe ABCDA B C D, HaiiguTe yroia Mexjay npsamoi AB u 1LI0-
crocTei0 BC D .

16.13. B npaBuasHOI miecTuyroibHoH nupamuge SABCDEF cTopoHEBI OCHO-
BaHUSA paBHEHI 1, a O0KOBRIe peOpa paBHEI 2. HaliiuTe KocHHyC yria
Me:xay npavmoit AB u nnockocrsio SBC.

16.14. B mpaBunbHOH TpeyronbHoil npuame ABCA B C , Bce pedpa KOTOPOH
paBHEBI 1, Touka D — cepennHa pedpa CC,. [Joraxurte, 4T0 NpAMbBIe
AD u A B ileplieHIHKYIAPHEL.

16.15. B opaBuibHOI mecTuyronsHou npusme ABCDEFA B C D E F| Bce
pebpa paBHbl 1. [lokaskuTe, uTO mpAMasd AD TepHeHAUKYISIpPHA
mnockocT BFA..

16.16. JIopen; Mmupa u coraacud B r. Hyp-Cyarage nmeeT (popMy IpaBuib-
HOM UeTHIPEeXYroabHON mupaMuasl (cM. puc. 12.14, § 12), B koTopoi
BBICOTA paBHA CTOPOHe ocHoBaHHMA. HalifmTe TaHTeHC yrJja Me:KIV
DOKOBBIM pedpPOM M ILIOCKOCTHI0O OCHOBAHHS ATOH NMHUpPaMHILI.

16.17. J[laliTe moHATHEe yIja Me:KAY ABYM:A IIepeceKalluMUCA ILIOCKOC-
TAMMA,

16.18. Jlna kyda ABCDA B C D, HaiiiuTe yroJ MeXay ILIOCKOCTAMH AB'C’l
un ABC.

§ 17. IpyrpaHsHeiii yroja. ¥y1oj Me:xIy II0CKOCTAMH

OnpeneauM IIOHATHE IBYTPAHHOTO VIJia, ABJISIOIIErocs NPOCTPaHCTBeH-
HBIM aHAJOTOM VIJja Ha IJIOCKOCTH.

HeyzpanHbim yes0m HasslBaeTcd GUrypa B IpocTpaHcTBe, oOpazoBaHHaAA
IBYMSA MOJVILIOCKOCTAMH ¢ 001Iell TpaHUUYHON NPAMON M OJHOH M3 YacTeH
IIPOCTPAHCTRBa, OTPAaHMYEHHOH 3TUMHM HOJyILIocKocTAMH (puc. 17.1).

[TonynnockocT HA3BIBAIOTCA ZPAHAMU JIBY-
rpaHHOrO VIiaa, a uX o0Ias orpaHuYMBaloIias
npsaMas — pedpom ABYTPAHHOTO yrJa.

I[Ivers ¢ ¥  — DonynaockKocTH ¢ obIeit
rpaHn4dHoOl mpamou c¢ (pmec. 17.2). Paccmor- o
PHUM ILJIOCKOCTHL Y, HEpPHeHAUKVIAPHYI NOpd-
MOl ¢, U 0003HAUYHUM JHHHM ee IepeceuyeHUd C
MOJIVILIOCKOCTAMHE o M [J uepes @ U b coOTBeT-
CTBEHHO. ¥ T'0J MeXXAV 3THMHU JIYUaMU Ha3bIBaeTCHA B
AUHCUHBLM Y2JoM JaHHOTO IBYTPAaHHOTO yIJja.

Puc. 17.1
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a
© b
C
Puc. 17.2 Puc. 17.3

IokaskeM, 4TO BeJIHUYHHA JHHEHHOTO yIJa He 3aBHUCHT OT BhIOOpa ILIOC-
KOCTH Y.

IeiicTBUTENBHO, IVCTH Y|, ¥, — ILUIOCKOCTH, IePOeHJHKYIAPHBIe IPAMOM
¢ U Mepecerawlnye MOJIYIIOCKOCTH ¢ U [ mo ayuaMm a,a,unb, b, coor-
BeTCcTBeHHO (puc. 17.3). Jlyun a, u a, coHanpaB/JeHbl, TAK KaK OHH JieKaT
B OJJHOHM NOJYVILIOCKOCTH U MepHneHJUKVIIAPHEI OJHONM M TOH Ke MPAMOM C.
Anamoruaso nyuu b u b, Toske coHanpasieHsl. CiiejoBaTeIbHO, YIJBIL, 00-
pasoBaHHLIe 3THUMM JIVUaMM, PABHEL.

Beauuunolit dsyzpanHozo yzaa Ha3blBaeTCd BeJIWUYHWHA €ro JHUHEHHOTO
yriaa (puc. 17.2).

BenumumHa aByrpaHHOTO yria ODpUHagIe:RHUT npomMe:xyTKy (0 ; 180 ].

I BYIrpaHHBIN YIOJI Ha3bIBAIOT NPAMbIM, OCMPbIM UIH MYNblM B 3aBUCH-
MOCTH OT TOr0, OyeT JIu JHHEeHHEBIH YyIoJ 3TOTr0 JBYTPAHHOIO YIJia IPAMEBIM,
OCTPBIM HJIH TYIBIM.

IIpumep 1. CTOpoHBEI OCHOBaHU A NPABUJIBHOI YeThIPeXVI0JIbLHOI THPaMH-
nel SABCD paBsEI 2, BeicoTa SO paBHa 1 (puc. 17.4). Haijigute AByrpasHbIil
yToJ1, 00pazoBaHHBIH OOKOBOM I'PpaHBI M OCHOBAHMEM 3TOH NMUpPaMH/IbL.

Puc. 17.4 Puc. 17.5

Pewenue. ITpoeegem BeicoTyY SE TpeyroasHuka SBC (puc. 17.5). ¥Yroxa
SEO oyjper THHEHHBIM VIJIOM HCKOMOTO ABVIPAaHHOTO yIvia. B IpaMoyronib-
HOM TpeyroabHUKe SEO ratetwel SO u EO pasubl 1. CiegoBaTesibHO, VIO
SEQO paBeH 45 . 3HauUT, HCKOMBIH JBYTPAHHBIN VIoJ paBeH 45 .
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Venom mexncdy 06YymMa nepecexauwumu nJaocKkocmAMu Ha3bIBaeTCad Hau-
MeHBIIINM M3 JABYIPaHHBIX VIJIOB, 00pazoBaHHBIX COOTBETCTBVIOIIUMH II0-
JYILJIOCKOCTAME 3THUX IIJIocKocTel (puc. 17.6).

Puc. 17.6 Pue. 17.7

cramu, paseH 60 . Haijure Tpu Apyrux ABYTI'PAHHEIX yria, 00pazoBaHHBIX 3THMH

@ OauHE M3 ABYVIPAHHBLIX YIJIOB, 00pPA3OBAHHLIX ABYMS MepPeceraioliUMuca NI0CKO-
IJIOCKOCTAMIL.

IIBe nmepecekaroluecs IJIOCKOCTH HA3LIBAIOTCHA NEPNEeHOUKYAAPHBIMU,
eca OHH obpaayior nmpamoil yroa (puc. 17.7).

Cieayiomiasa TeopeMa AaeT AOCTATOYHOE YCJI0BHe IMepHeHANKYIAPHOCTH
IBYX ILJIOCKOCTEI.

TeopeMma (IpH3HaK NepIeHINKYJIAPHOCTH JABYX IJIocKkocTel). Ecau naoc-
Kocmb npoxodum “epe3 nPAMYIo, nePneHouKyYAApHYIo 0pYy20U naocKkocmu,
mo amu nAocKocmu nepneHouKynapHsl.

JorazaTteabcTBO. [IyeTh NIOCKOCTE O IPOXOJUT Yepes NpAMYIO a, Iep-
NeHAUKYISAPHYIO IITOCKOCTH [3, ¢ — JMHHUA TepeceueHUA ILTOCKOCTEH ¢ U

B (puc. 17.8).
HoraskeM, 4TO TJIOCKOCTH ¢ U [3
NepneHAUKYIAPHBI. B naockoctu )

yepes TOUKY IepeceueHHA NPAMOH a C
IIJIOCKOCTRIO [3 ITpoBeieM paMyio b, mep-
MeHIUKYIAPHYIO npaMoil ¢. ITocKoabRy
npaMasg a IepleHIUKYJIAApHa NJI0CKO- ¢
CTH [J, TO OHA IepHeHAUKYIApHa J1000MH 3
IpAMOI, Jexkallell B 9TOH ILJIOCKOCTH,
3HAYMUT, VIroJj, oOpa3oBaHHBIN a@ U b, —
npamMoii. OH gBJgeTcd JUHEeHHBIM YIJI0M
COOTBETCTBYIOIIEr0 ABYIPaHHOTO yrJIAa.

o

Pue. 17.8
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CraenoBaTelbHO, IIJIOCKOCTH ¢ M [} HmepIeHIH-
KYJIAPHBL. |

IIpumep 2. dorakurtre, uTo B KybDe
ABCDA B C D, (puc. 17.9) nepneHIuKyIApHLI
mnockoct ABC, u ACB,.

Pewenue. IlnockocTs ACB COAEPKUT IPH-
myio CB , nepneHIUKYJIAPHYIO IpAMEIM BC u
AB nnockoct ABC . CiegoBaTebHO, ILTOCKOC-
™ ABC, n ACB, nepleHAuKyIADHEL.

Puec. 17.9

7 lmlocu ]

. UTo HASLIBAETCH O8YZPAHHBIM Y2Ja0M?

Y7o HaswiBaeTcH: a) epaHamMu deyzparniozo yzaa; ©) peopos deyzpanmnozo yzaa?l
HTo HassiBaeTes JUHCUHbIM Yeaomn deyzpaHnozo yzaa?

YTo HA3BIBARTCA G6CAUNUHOU dayepanHozo Yzaa?

Kakoi aByrpadHbIi Vo HasblBaeTcd npamsii?

Y7o HassIBaeTCH Y2a0M Mewdy A6YMA NEPeceKAoWUMUCA NAoOCKocmAaMu?
Karxue npe nepecexaiompecs MJIOCKOCTH HASBIBAIOTCH NEPREHIUKYAAPHOIMUT

. ChopmyaupyiiTe OpH3HAK NEePHeHAUKVIAPHOCTH IBVX ILIOCKOCTEH.

A

17.1. HaiiguTe ABYrpaHHBIe YIJbI, 00pazoBaHHLIE COCETJHUMHU TpPaHAMH
Kyba (puc. 17.10).

17.2. HJoka:xkuTe, 4UTO B Ky0e ABCDA B C D mepneHAUKYJIAPHBI MLIIOCKOC-
ti: a) ABC n BDD ; 6) ACC, u BDD..

17.3. B rybe ABCDA B C D, HaiiguTe yIibl MexXAy maockocTaAME ABC u

R R R

CDA,.
Dl Cl Cl
| |
| I
| A e B
Al : B1 1 : 1
I |
| [
[ [
B Je
Al B A i ~ B
Puc. 17.10 Puc. 17.11

17.4. HaiizuTe AByrpaHHBIe VIJIBI, 0OpazoBaHHLIE COCEHNMH OOKOBBIMH
rpaHAMH NPaBUJIBHOM TPeyroJIbHOH nmpuamsbl (puc. 17.11).
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17.5. Hanignre aAByYrpaHHBIe YIJbl, 00- E, D,
pasoBaHHBIE COCeTHHUMH DOKOBBLIMU F
rpaHfAMU IPABUILHOH MIECTUYTONL-
HO# npusMel (puc. 17.12).

>
N

B

17.6. BepHO 11, 4TO Be ILTOCKOCTH, IIep- k-~ \
MeHAHNKVJIApHBIe TpeThei, ImapaJ- C
JNeJIbHBI? A B

17.7. CKOJIBKO ILTOCKOCTel, NepreHauKY-

JAPHBIX JaHHOH IJIOCKOCTH, MOKHO
IIPOBEeCTH Uepe3 JaHHYI TOUKY?

17.8. Brybe ABCDA B C D, HalijuTe TAHT€HC YIJIa MKV IIIOCKOCTAMHA:
a) ABC u AB D ; ©6) ABC u ACB,.

17.9. B kyoe ABCDA B C D, HaiifuTe KOCHHYC yITIa MeXAY MJIOCKOCTAMH
ACB, u ACD.,.

17.10. B npaBunbHOIl mectuyroabHod npusme ABCDEFA B C D E F Bce
pedpa paBHbl 1. HailguTe yrom Mesxay IMiIockocTaMu: a) ABB, u
CDD ; 6) ACC, u CDD ; B) ACC, u DEE ; 1) ACC 1 CEEI; n) ABC
u BDE ; e) CDF u AFD.,.

17.11. Jloka:kuTe, 4YTO B NPaABUJILHON INeCTHYTOJbHOI NpH3Me
ABCDEFA B C D E F nepuneHIUKYJIAPHB IIockocTH: a) ABC u
ABB ; 6) ABC u ACC; B) ABC u ADD ; r) ACC, u BEE ; n) ADD,
u BFF .

17.12. ¥V npaBHUJIBHOH YeThIPeXyroJIbHOI NHpaMHALI Bce pedpa paBHEI
(puc. 17.13). Haiigute TaHreHC ABYTPaHHOTO yrIia, o6pa3oBaHHOIO
DOKOBOM TpaHbBIO M OCHOBAHHEM NMHPaMHAbIL.

Puec. 17.12

S

Pue. 17.13 Puc. 17.14

17.13. Y npaBUIbHOH INeCTHYIOJBHOW NMHpPaMHAbLI CTOPOHEI OCHOBaHUSA
paBHBI 1, a OoKOBBIe pebpa paBHEI 2 (puc. 17.14). HaliguTe TaHreHc
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17.14.

JBYI'PaHHOro yria, obpasoBaHHOro DOKOBOM TPaHbBI0 U OCHOBAHHEM
IHpPaMU/IbI.

ITnpamuga Xeonca mMeeT (popMy NPaBUJILHOM UYeThIPEXVIoJILHOM
IUpaMHIbl, CTOPOHA OCHOBaHHA KoTopoll paBHa 230 M, a BeIcOTa
okomao 138 m. Haligure TanreHc ABYIrpaHHOro yrJja, obpazoBaHHOIO
DOKOBOI IpaHbI0 U OCHOBaHHEM 3Tol nmupaMuasl. Menoasaysa Tabauiy
TPHUTOHOMETPHYEeCKHX (DVHKIINI, HaHAUTe IIPpHOJIHKeHHOe 3HaueHHe
ATOTO YyIJa.

C

D 17.15. Haliiure KOCHHYC JIBYIPaHHOTO VIJia,
06pa30BaHHOr0 COCEAHMMH TpPaHAMH
NpaBUJILHOTO TeTpasapa (puc. 17.15).
17.16. B xyoe ABCDA B C D, HauauTe yron
mexxay maockoctamMu ABC, u BCD.,.
C 17.17. ¥ npaBuUIbHOH YeTHIPEXYTOJbHOH IH-
paMuabl Bce pebOpa paBHBI. Haligute
KOCHHYC ABYI'PaHHOTO VI.j1a, 00pasoBaH-
HOT'O COCeJHHUMH OOKOBBIMH TI'PaHAMH
B MHUPaMHUEL
Puc. 17.15 17.18. B npaBHIbHOH IIIeCTHVTOJLHOM IpHU3Me
ABCDEFA B C D E F Bce pebpa pas-
Hbl 1. HalinuTe TaHreHc yriaa Mme:xayv miockoeramu: a) ABC u BCD
6) ABC u ADE . ‘
B IIpaBHJIBHOfiIIJIECTHyI‘O.TIbHOfI IIpH3Me ABCDEFAIBICIDIE F, BCce
peOpa pasHbl 1. HaiiiuTe KOCHHYC yIiia Me:xay mWwiockoeTaMu BCD,
u EFA,.
Hoxaxure, uto B Kyde ABCDA B C D munockoctu ABC, u BDA
NnepneH UKV IAPHEL.

. JJokakuTe, UTO B NPaBUJBHOHN INIECTUVIONBHOM IpPH3Me

ABCDEFA B C D E F , Bce pedpa KOTOPOW pPaBHEI 1, IIOCKOCTH
ACB, u ABD, nilepnieHIUKYJIADHEL.

2. IIBopenr mupa u coryacud B . Hyp-Cyarane nMmeeT (hopMy NpaBHAIbL-

HOM YeThIPeXyrobHOH mHupaMuabl (M. puc. 12.14, § 12), B KoTopoi
BBICOTA paBHa CTOpOHe ocHoBaHmMA. HalinuTe TaHreHC yria MeRIY
DOKOBOM rpaHbBIO M OCHOBAHMEM 3TOH IMHPaMHUILIL.

ITPOBEPH CEBA!

1. Nna xyba ABCDA B C D mHaiaure yroja Mexay npameivu AD u CB :

A.
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10.

11.

12.

. HAna kyba ABCDA B C D, Haiigure yroa Mexay npaMeiMua AC u DA :

A. 30. B. 45. C. 60. D. 90.

. Hna xyba ABCDA B C D, HaiiguTe yroJ Me:xay npAMeiME BD u CA :

A. 30. B. 45 C. 60. D. 90.
Ilna xyvba ABCDAIBIC D, HaliiuTe KOCHHYC YIIa Mek1y MPAMBIMA AA !
u DB :
N2 B, ¥ c. V2 D, ¥3
v o2 ’ i

- —

3 3

. HailigmTe yrosa Me:XIy CKpelIMBaloIIIMucsa pedpaMy IIpaBUILHOMI Tpe-

VTOJIBHOM TUPaMHUJbL:
A. 30. B. 45. C. 60. D. 90.

. HajiguTe yron Me:XIy CKpeNIHBaIOIIHMHUCH pedbpaMy IpaBHUILHON ue-

THIPEXYTOJIBHON MUpaMHUIEI, Bce pedpa KOTOpoil paBHBI 1:
A. 30. B. 45'. C. 60. D. 90.

. s mpaBHIBHOHN ImecTHyronabHoil mnpusmel ABCDEFA B C D E F

Haiigure yroa Mexxay npaMeiMu BC u C D :
A, 30. B. 45. C. 60. D. 120.

Il1s mpaBUIBHOM MiecTuyroiabHol npuamMel ABCDEFA B C D E F Haii-
AUTe KOCHHYC yria Mexay npaMeiMu AD u CD:

A, 2 B. V3. c. V3 p, ¥
3 2

5

"8

. s kyda ABCDA B C D HaiijuTe KOCHHYC yIiIa MeXay npamoud BD,

U 1710cKocThi0 BCC :

A.?. B, 48 5, 0% B 49

3 . . 3 - . 2
Haﬁml're YTOJI HaKJIOHa OTpe3Ka K IIJIOCKOCTH, eCJIM eT'0 OPTOroOHaJIbHad
IIPpOoeKI A Ha 3Ty IIVIOCKOCTH B JBa pa3a MeHbIlle CaMOIr'o OTpe3Ka:

A. 30. B. 45. C. 60. D. 90.

1 npaBUJIBHOM YeThIpexXyrojgbHoW mupamMmuasl SABCD, Bce pebpa

KOTOpPOIl paBHBEI 1, HAUTe KOCHHYC VIJa MeRAY ILTockocTAMUu SAD
u SBC:
A 2 B ¥, g, ¥, D, Y&

3 3 2 3
Hns mpaBuIbHON HIecTHyroJabHOH npusmel ABCDEFA B C D E F ,
BCce pebpa KOTOpOH paBHBEI 1, HAWANTE paccTOAHUE Me:KIV BeplluHaMHU
AuD.:

A. 2. B. /2. G. 8. D. 5.

99



/l

P

13.

14.

16.

17.

18.

19.

100
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Hna equanuHoro Kyba ABCDA B C D, HaiiiuTe paccTOAHNE OT BePIIINHEI
B, no nmpsamon AC:

A V2 B.g. & 48 D.?.

TR

3

Ins mpaBUIBHOW MIeCTHUYTroJibHO# npusmel ABCDEFA B C D E F ,
Bce pebpa KOTOpoil paBHEI 1, HANMIUTe paccTOdHHNE OT BepInHHLI B 10
npamoi E F:

A. 2. B 2. C. I8, D.izai.

. 3 Touku, He npnnannemameﬁ IIJIOCKOCTH, OIIVIIIEH Ha Hee MNepIlieHIN-

KYJAp ¥ IpoBeeHa HakToHHadA. HalignTe npoeKN N0 HaKJIOHHOH, eClIf
NepneHAUKYIAP paBeH 12 c¢M, a HaxkJoHHadA 15 cM:

A. 3 cMm. B. 9 cm. C. 27 cMm. D. 81 em.

KRoH1EI oTpeska, He Iepeceramlero iI0CKoCTh, HaX0AATCA OT JaHHOH
njgockocTH Ha paccroauuu 10 cm u 15 em. Ero oproroHanbHasa Opoek-
1IN Ha IIocKocTh paBHa 12 aM. Haligure oTpesok:

A. 11 cm. B. 12 cm. C. 13 cm. D. 14 cm.

Hnsa eguanu"oro xkyda ABCDA B C D, HalifuTe paccTOsSHHE MeKIY
npaMeiMi BC u DB :

A ¥ B, ¥2 o L 1), o8

2 b 2 T
Ina equauYHOTO TeTpasapa ABCD HaliiuTe paccTodHHe Me:RAY Npd-
MeiMu AD u BC:

A Y B.-‘;g. c. ¥ D.?.

2

2

Hnsa equanydoro Kyda ABCDA B C D, HalifuTe paccTOsSHNE OT BePIINHEI
B no mnockoctu ACB,:

A, V2 B, ¥2 c. V3 p. Y3

2 "3 © 2 "3

. Haiigure BEICOTY HpaBHHBHOﬁ lI(?TI:II)GXy'I‘O.TIbHOIk/’I ImMmpaMH/bl, CTOPOHEI

OCHOBaHUA KOTOpoH paBHEI 1, a DoKoBEIe pebpa paBHEI 2:

A Y8 g, V4 c. 2B D.?.

g % S T



§ 18%. Cevenun wkyda, NPH3MbI H MHPAMH/ILI

CeyeHuem MHOTOTpPaHHHKAa IIJIOCKOCTHI0 Ha3bIBAeTCSA MHOTOVIOJIbHHUK,
ABIAOIHIICA 00Iell YacThio (IepeceyeHeM) aTHX MHOTOTpaHHUKA U ILIO-
CKOCTH.

CeueHne IPU3MBI ILTOCKOCTHIO, ITPOXOAAIIeN Uuepes A1aroHajib OCHOBAHU A
U JIBa IIpUIeRallNX K Hell DOKOBBIX pebpa, HasblBaeTCAd OUAZOHAJIbHBIM
ceyeHuem npusmul (puc. 18.1).

Ceuenue mupaMHABLI IIJIOCKOCTBIO, MPOXOAAINeil depe3 AHAroHalIb OC-
HOBAHHUA U BepIINHY, Ha3bIiBaeTCA OUA2OHAJAbHbIM CCUCHUEM Nupamudbvl
(puc. 18.2).

S

G
1
\ E
I
I 1 Al I
I | !
!
) | :
I ]
I ! Pl conie .G_- &
B otaE ooz 2 g ’
-~ " \ 7
-~ 7
I’ 7
- AK B
Pue. 18.1 Puc. 18.2 Puc. 18.3

@\ CRONBKO AHATOHANBHBIX CEeUEHUM HMeeT: a) TpeyroiabHad; 0) HeThIpexyrojlbHad;
|
W B)* n-yroabHas npuama?

@‘1 CRONBKO AMATOHANBLHEIX CEUeHHUII MMeeT: a) TpeyroibHaf; 0) ueThIpexXyrojbHad;
y ‘e
' B)* n-yroabHas nupamuga?

PacceMmoTpuM BOIIpoc 0 MMOCTPOEHNUH ceueHHUN KyDa, IPU3Mbl B THUpPaMUAIb
mi1ockocThio. HauneMm ¢ KyOa.

IIpumep 1. Ilycts gaso n3obpaskenue kyda (puc. 18.3) u Tpu Touru E, F,
G, npuHaAIe:xaIIe pedpaM 5Toro Kyoa, BRIXOAAINM U3 0JJHON BepIIHHEI.
ITocTpoiiTe ceueHne KyDa MJIOCKOCTHIO, IPOXOoAdAIell uepes Touku K, F, G.

ITocmpoenue. Ilockonsky Touku E u F npuHagne:xar rpasu A B C D,
Kyba, To oTpe3ok EF — o0mHUHN AJd IJIOCKOCTH CeueHHMSA W 3TOM I'paHH
Kyba. To ke camMoe MOKHO cKa3aTh 00 oTpeske EG u rpann ABB A Ky0a,
00 orpesre FG u rpanu kyba BCC B,.

Ilna Toro 4TobBl MOCTPOHUTHL CceueHHe Ky0a ILTOCKOCTBIO, MPOXOAAINei
yepes 3TH TOUKH, AOCTATOUHO IIPOCTO COEIMHHUTH UX oTpeakaMu. Ilomyuen-

HBIH TpeyroiabHHK EFG n OyaeT HCKOMBIM H300pakeHHeM cedeHHA Ky0a
(puc. 18.3).
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IInsg mocTpoeHHA 0o0jiee CIOKHBIX
CeueHUN HCHOIL3VIOT Memod caedos:
TOUKY HepeceueHHUs NPAMOH H ILIO-
CKOCTH HaXo[AT MO0 ABVM 3aJaHHBIM

Puec. 18.4

TOUKAM STOH NpAMOIl M HX OPTOro-
HaJIbHBIM MIPOEKIUAM Ha ILIOCKOCTh.

IIycrs mpaMas ¢ IPOXOAUT Uepes
Toukn E, F, ecin H3BeCTHBI OPTOro-
HaJbHEIe TpoeKIuu £, F' 3TUX Touek
Ha IockocTk 7. Torga nmepeceuernne GG

IIPAMOM ¢ ¢ IPAMOI ¢, IpoxXoadnieil yepes Touxkn E', F', 1 OyleT HCKOMBIM
IepecedyeHUEM MPAMOH ¢ ¢ IJIOCKOCThIO T (puc. 18.4).
PaccvoTpuM nnpuMepsl IOCTPOEHNU A CeUeHUH ITPH3MEI, THpaMUIbl M Kyo0a.
IIpumep 2. ITocTpoiiTe ceueHre NIPaBUILHOU TPeyroJbHOH NpHU3Mbl AB-
CA B C, LIOCKOCTBIO, MPOXOJAIeld uepes BepIiuHbl A, B u cepeguny D,
pebpa A C, (puc. 18.5).

E,
R R
I 1y
I 1y
C /S
1 Py
D‘ 1 / (I
I / \
A, ; B Dh Ny F,
: 1 & bl 1
u 1 L — B,
| £ (R
| 3 o
| p by
J ' )
”a \\ 'I g‘\ \
’/' / ’l’ \\ \
- l"
A* 4B Ak B
Puc, 18.5 Puec, 18.6

Pue. 18.7
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ITocmpoenue. IIposegem npsamyo AD,
1 obozHauuM E  ee TOUKY IepeceueHHsd ¢
npamoii CC . Yepea Touru B u E, ipoBejieM
IpAMYIO H 0003Ha4uM F| ee TOUKY mepece-
ueHnd ¢ pedpom B C . CoeIHHUM OTPE3KOM
Touku D u F . HeTsipexXyroasHUK ABF D,
dyaeT ucKkoMbIM ceueHHeM (puc. 18.6).

IIpumep 3. IlocTpoliTe ceueHHe mpa-
BUJIBHOH UYeTHIPeXVroJbHOH IHpaMHIBI
SABCD 1m10CKOCTBIO, TIPOXOAAIINEN Uepes

cepenrinbl E, F u G coOOTBeTCTBEHHO pedep
AB, AD u SC (puc. 18.7).



IToempoenue. IlpoBegem npamyw EF u
obosHaunM B, 1 D ee TOUKH IepecedyeHns
c npameiMu BC u CD cooTrBeTcTBeHHO. IIpo-
BefeM npsaMeie B G, D G u obosHaunm P,
@ HX TOUKHU IlepeceueHHUA ¢ pedpamMm SB,
SD coorBercTBeHHO. CoeIMHHM OTpe3Ka-
M Toukd E u P, F u Q. IlaruyronbHUK
FEPGQ OyaeT HCKOMBIM ceueHHeM (pHC.
18.8).

IIpumep 4. VMcnoas3ya MeToOJ CIeLOB,
moctpoiiTe ceuenne Kyba ABCDA B C D,
[JIOCKOCThIO, ITPOXOAAINEH 4depe3 TPH Tou-
ku E, F, G, npuHajJJIe;Ralie MONapHO CKpemIMBapIIUMcA pedpaM 3Toro
kyba (puc. 18.9).

Puc, 18.8

D E

D, E c, oy T
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F ’, /
L G A
14'r B P.‘-

Puc. 18.9 Pue. 18.10

ITocmpoenue. Haiiem niepecedyerue npsaMon EF, jgesxaiieid B IJIOCKOCTH
ceuyeHHd, € IIocKocThbld rpaHm ABCD ryba. I{aa sToro mocTpouM OpPTO-
rOHAJIBHYIO IIpoekinio E' Toukn E Ha IJIOCKOCTE 2TOH rpaHH Kyda (pHc.
18.10). Ilepeceuenue npameix EF u E'A oyger uckomoil Toukoil P. OnHa
MNPHHAJIeKHUT ILIOCKOCTH ceueHHA U IIockocTH rpadu ABCD ryba.

Toura G IpUHAIIEAKNT IJIOCKOCTH CeUeHU s M OJHOBPEeMeHHO 3TOH I'paHu
ryvba. CiemoBaTenbHO, IJIOCKOCTL CeUEHHSA IepeceKaeT ILJIOCKOCTh I'paHHU
ABCD gyba nmo npamoil PG. Touka nepeceueHHS 3TOH NpAMOI ¢ pedpoM
AB ky0a gacT ellle OHY TOUKY ceueHHUA Kyda — TOUKY .

CoenquaumM Touku G 1 @, F u @ orpearamu, Tak Kak NPOTHBONOJIOMKHBIE
rpaHl Kyba nmapaJiielbHBI, TO ILIOCKOCTh CeUEHHS IepeceKaeT MJIOCKOCTH
3THX I'paHell 10 mapajailebHBIM NpAMbIM. McexXona ua sToro, uepes TOURy E
IIPOBeIeM IIPAMYIO, ITapajle/ibHYVIo NIpAMoH FQ, 1 TOUKY ee IepeceueHHd C
pedopom CC, rkyba obosnaunm R. CoeinHUM TOUKH R 1 G OTpe3KoM.

AHaIOrnuyHO Yepes ToOUKy E nposeneM NpAMYIO, HapaeJbHVIO IPAMOH
GQ, u TOUKY ee nmepeceueHnd ¢ pedbpom A D kyba oboznaunm S. CoeqgnHuM
Toukn E m S, F u S orpesxkami.
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MuoroyroasHUK ESFQGR 1 O0viaeT HCKOMBIM H300pakeHHEM CedeHHdA
KyDa 3aJaHHOU ILJIOCKOCTBIO.

@) Kakue MHOrOYroJbHHKHM MOTYT ORITE ceueHHAMN Kyba? IIpuseanTe npUMepkl.

P )

1. YUTO HAZLIBACTCH CEYCHUEM MHOZOZPAHHUKA NAOCKOCMbIO?

2. Kakroe ceueHnHe NpHaMbl NJIOCKOCTLIO HA3LIBACTCHA QUAZOHAABHBLAMT?

3. Karoe ceuenue MUpaMHALl INIOCKOCTHIO HA3BIBAGTCH JUAZOHAADHLIM?
4. B uem zarmmouaeTca MeTOH ciaefoB?

D s
E— B

D 18.1. IlocrpoiiTe ceuenne kyda ABCDA B C D,
1 C, IIJIOCKOCThIO, TPOXOAANIed uYepes Bep-
muHel B, D, u cepenguHy pebpa CC,
B (puc. 18.11). OnpenenuTte ero BUJ.
3 18.2. ITocrpoiite ceuenne Kyda ABCDA B C D,
ILUIOCKOCTHIO, TIPOX0/IAINel Uepes cepein-
HeI pebep AB, BC u A D,. Onpejennure
ero BHUJ.
G 18.3. IlocTpoiiTe ceuenne Kyda ABCDA B C D,
ILUIOCKOCTRIO, ITPOXOAIell uepes BepIiu-
Pue. 18.11 Hel A, C u cepeguny pebpa A D, . Ompe-
IeJduTe ero BUI.
18.4. TToctpoiite ceuenne Kyba ABCDA B C D, mIIOCKOCTBIO, IPOXOASIIEN
vyepes pepmnHy C U cepenunbl pebep AB u AD. Onpeznenute ero
BH/I.
18.5. IlocTpoiiTe ceuenne Kyda MLI0OCKOCTLIO, TPOXOAAIIEl uepe3 TP TOUKH
E, F, G, pacnoJo:XeHHBIe TaK, KaK IIOKazaHo Ha pHucyHKe 18.12.
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Puc. 18.12 Puc. 18.13
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18.6.

18.7.

18.8.

18.9.

18.10.

ITocTpoiiTe ceueHHe NPaBUJILHONI E, D,
TpeyroiabHoii mnpusMel ABCA B C| F
IJIOCKOCTBLIO, INpoxXoadnieii gepes !
cepenqnHsl pedbep AA, BB u B C, A
(puc. 18.13). Omnpenenure BHJ ce-
YeHHU.

IlocTpoliTe ceueHHEe NpPaBUIb- o N
HOH IMecTHYroAbHONH npuaMbl F&' A C
ABCDEFA B C D E F 1mocKoCTsIO,
TPOXOoJIAIIell Yepe3 BepmINHBI A, B A B
u D (puc. 18.14). Onpenenure BUJ Puc. 18.14
CeueHM .

e

o

C

ITocTpoiiTe ceueHne MpPaBUABLHON TpeyrosbHOM npusMel ABCA B C|
ILTOCKOCTBIO, IIPOXOMAAINIeN depes cepequHnl pedep AA , BC u A C
(puc. 18.15).

C D
F_- ’. G
| G '
Al -+ Bl A '
: l : = + F
|
I
' |
I
Dt i ) ,1_3'_ ..... L __JC
A’ TR AL
B E
Puec. 18.15 Puec. 18.16

ITocTpoiiTe ceueHne Kyda MJI0CKOCTRIO, IPOXOAAINE depes TPH TOUKH
E, F, GG, pacnoJioKeHHbIe TaK, KaK NOKas3aHO Ha pucyHKe 18.16.
IlocTpoiiTe ceueHHMe NPaBUJILHOM UYeTHIPEXVIOJbHOM NHUpPaMHIbI
SABCD mi1ocKocThlO, MPOXOAAINeil dyepe3 BepIIuHY A U cepeauHb]
E un F pebep SB u SD coorBercTBeHHO (puc. 18.17).

Puec. 18.17 Pne. 18.18
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18.11. ITocTpoiiTe ceueHHe NPaABHJILHOH INEeCTHYTOJNbHOH NHPaMHILI
SABCDEF n10CKOCTBEIO, IPOXOAAINEH Uepes3 BepIInHLI A, B U cepe-
nuHy K pedpa SD (puc. 18.18).

18.12. MoskeTr 1H ceueHHEeM Ky0a IINTOCKOCThIO OBITh: a) NpaBUJIbHBLIA IIATH-
VTOJIBHHUK; 0) OpaBUJIbHBIN IIECTUYIOJIBHUK; B) CEMUYTOJBHUK ?

- ‘

18.13. Hanp;n're niaomanb ceueHuA eguHUYHOro kyoa ABCDA BIC,Dl I1L.710-
CKOCTBIO, TTPOXO/ANIeill uepe3 Bepmunel: a) B, C, D ; 6) B, D, C

§ 19. [I1omane OpTOrOHAIBHOH MPOEKIIHHA

PaccMoTpuM nmpuMephl HaXOXKIeHNUA ILTON[agel ceueHHi.

ITpumep 1. Haiigure miomans ceueHusa equHIIHOro Kyoa ABCDA B C D,
IJIOCKOCTRIO, IIPOXOJAIINeH Yepes BeplliuHel B, D u cepenuny pebpa CC,.

Pewernue. MckoMBIM cedyeHneM spidercda pomd BED F (puc. 19.1).

A

Puc. 19.1 Puc. 19.2

Bocnoas3ayemcda Tem, 4uTO IJolaab pomba paBHa IOJOBHHE IIPO-
H3BeJeHHsI ero guaroHaxeil. B Hamem ciayuae EF = V2, BD = 45

J6

C.TIeZ[OBaTe.TII:HO, Iomanb p0M6a PaBHa =

OnuH n3 HamboJee OOIMX METOIOB HaXOXKAeHHA IJollajgel cedeHHH
OCHOBAH Ha cleJyIOIlel TeopeMme.

Teopema. Ilnowads opmoz2oHAABLHOU NPOCKYUU NAOCKOU Puzypovi
PasHa npoussedenuio naowadu amoi Quaypvl Ha KOCUHYC Yzara mexcoy
NAOCKOCMbI0 u2Yypbl U NAOCKOCMbIO NPOCKUUL.

IIycte @ — durypa, jgexaniad B IIOCKOCTH ¢, @ — ee OPTOTOHAIL-
Hasfd NPOEKIHUA Ha IJOCKOCTh T, () — YroJ MeKAV 3TUMH IIJIOCKOCTSMH
(puc. 19.2).

HNwmeer Mmecto opmyna S' = S-cos@, rae S u S' — IIomMAagHA COOTBET-
cTBeHHO (uryp @ u @',
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3Jieck MbI He OyIeM IIPUBOAUTE JOKa3aTeabCTBO 3T0H (hopMyakl. OTMeTM
JIUIIb, 4To (hurypa @ moayuaercs cxxatmeM (uryvpsl @ B HalpaBJIeHHH,
MepHueHUKYJIAPHOM NpAMOHN ¢, ¢ Ko3a(hpHUIITHeHTOM coS ¢, TAe ¢ — JHUHHUA
repeceyeHH s MJOCKOCTeH o U T.
W3 sToil TeopeMsbl caeayeT opMyaa mIomaan S mIocKo Gpurypsl @ mno
H3BeCTHOH IIomaan S ee opTOroHAJBHOIN Ipoeknun @',
= %

cos @

Kar BBl aymMaere, MOXeT JH ILIONIAAbL OPTOTOHAABLHOH NPOEKIIHH (PUTYDPEI OBITH

@ foasile naomaan camoit purypet? IMouemy?

[IpusMenum aTy dopMyay 418 HaXOXKIeHHU ILIOIIAAN ceYeHHA U3 MpH-
Mepa 1.

OproronanbHo# npoeknuei pomba BED F Ha mmockocTh ABC sBIisieTcA
kBagpar ABCD. Rocunyc yria mexay miockoctamu BED, u ABC paseH

V6

orHoienuio BD : BD , T. e. paBeH =l Tark rax niaomajns kBaapata ABCD

V6

paBHa 1, To nJjomajabk poMda dDyageT paBHa 1L

IIpumep 2. Hailigure miomnagb cedeHUA MPABHILHOHN IIECTHYTOJIBHOM
npusmel ABCDEFA B C D E F , Bce pedpa KOTOPO# paBHEI 1, IIIOCKOCTHIO,
npoxojsAiiel BepmuHel A, B u D, .

Pewenue. IcKOMBIM cedeHNEM SBJIAETCA
mecTHyronbHuk ABGD E H (puc. 19.3). Ey

OproroHaJbHON MPOEKIHeH aTOro mec- F ,
THYTOJBHUKA Ha IIockocTh ABC aBisercs as
NpaBUILHEIN IMecTUyrodbHuk ABCDEF, £

cTopoHa kKoToporo paBHa 1. Ero maomanes HY

!
I
1
paBHa % Kocuayc yria ¢ Mexay ILIoC- "'@;- ------
/

rxocraiMu ABG u ABC paBeH oTHomieHuio F

3
AFE : AE , T. e. paBeH -‘g—_ . CirenoBaTeabHO, A
1C KOMasi ILJIoINajlb IIeCTHYTOJbHHKA paB-
Ha 3.

ChopMyITHpYHTE TEOPEMY O ILIOMAAN OPTOrOHAJLHOMN MPOEKIINH IIOCKOH (PUTYDHI.

| A

19.1. Haiigure miommank cedeHusa eqnHuUHOro kKyba ABCDA B C D, nnoc-
KOCTBIO, NMPOXOJsfAINel uepes BepmnHel: a) A, B, C;; 0) A, C, D,
(puc. 19.4).

Puc. 19.3
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Pue. 19.4 Puc. 19.5

19.2. Hailigure niaoniajb cedeHHA NPaBUILHON TPEYroJbHON IPH3MBEL
ABCA B C, Bce pedpa KOTOPOH PABHEI 1, IOCKOCTBIO, MIPOXOAALIEH
yepes BepmuHbl A, B u C, (puc. 19.5).

19.3. HajiguTe miIomiajb ceueHHS NPaBUIbHOM HIECTHYTOJABHOM MPH3MBI
ABCDEFA B C D E F , Bce pebpa KOTOPOil paBHEI 1, IIOCKOCTHIO,
npoxXojAleii uepes BepiinHel: a) A, C, C; 6) A, D, D, (puc. 19.6).

El Dl
R : N E
Al : Bl \
! I
' I
o D)
F&~~ Je
A B
Puc. 19.6 Puc. 19.7

19.4. HaiignTe 11oaab ceueHN IIPABUIBHON YeTHIPeXVIoJIbHOM ITHpaMHu-
a6l SABCD, Bce pebpa KOTOpol paBHEHI 1, MI0CKOCTHLIO, IIPOXOAIIeH
yepes BepmiuHbBl A, C 1 S (puc. 19.7).

D B
19.5. HalimuTe niomiagb cCeueHHS TeTpaspa
ABCD, Bce pebpa KOTOporo paBHBI 1,
ILJIOCKOCTBLIO, TIPOXOAAIIEH Yepe3 cepe-
nuHbEl pedep AB, BC u CD (puc. 19.8).
C 19.6. Haiigure nioniaab ceueHU A IPaBHILHOM

A TpeyroJbHO# mpusmMel ABCA B C , Bce
pebpa KoTopoil paBHBI 1, ILIOCKOCTHIO,
B NpoxXoAAmie uUepe3 BepHmIMHBI A, B u

Puc. 19.8 cepeauny D, pebpa A C, (puc. 19.9).

108



D, :
|
A, . B,
|
1
I
|
I
I
e F ¢
7 N
- ~
J’ ~
AL= >~ B A B
Pue. 19.9 Puec. 19.10

19.7. Haiiiure naomaab ceueHU A NPaBUILHON MIeCTHYIOABHOH THPaMMIbI

SABCDEF, cTopoHEI OCHOBAaHHA KOTOPOIl paBHEI 1, a 00KOBEIe pebpa
paBHBI 2, IIIOCKOCTHIO, IIPOXOAAINIeH Uyepe3 BepIIMHEI; a) A, D u S;
06) A, C u S (puc. 19.10).

19.8. Haiigure niomajab cedeHUsA IIPaBUJILHOW TPeyroJabHOH TIPH3MBI

ABCA B C, Bce pedpa KOTOPOH PaBHEI 1, I0CKOCTEIO, TPOXOAAIIEH
uepes cepeluHbl pebep AA , BB nu A C..

C

19.9. HaiiiuTe mwiomaab ceueHus efnHuuHoro kyba ABCDA B C D, mio-

CKOCTBIO, IIPOXOAsAIIel uepea cepeiunsl pedbep AB, BC u A D,.

19.10. Hafigure mioniags ceueHns efnHUYHOro Kyda ABCDA B C D, 1io-

CKOCTBIO, NIPOXOoAAIlell yepes BepminHy D M cepeluHbl pebep AB,
BC.

19.11. Haiigure mioimaab cedyeHus eqfnHuuHoro Kyba ABCDA B C D, mio-

CKOCTBIO, IPOXO/AINei uepes cepelunsl pebep AB, BC, DD .

19.12. HanignTe niaolagbk ceueHUA MPABHUJILHOH INECTHUYTOJBHONH NHPH3MBI

ABCDEFA B C D E F , Bce pebpa KOTOpPOil paBHEI 1, INIOCKOCTHIO,
npoxoasAineil yepes BepminHel A, C, u E .

19.13. [IBopenr mupa u corgacud B r. Hyp-Cynarase umeeTt (popMy IIpaBUIb-

HOI UeThIPeXyToJbHOI NHpaMuAbI (cM. puc. 12.14, § 12), B KoTOpOoH
BBICOTa paBHa CTOPOHe OCHOBaHUA U cocTaBader 62 m. Haiigurte
II0IMAaAb THATOHAJIBLHOTO CeUYeHWUA 3TOH IMHpaMHALL.

v - R - & = NV
WESSNENRZOSINN - ==k S P - : Ny
“TOP 143 TN
h 5. )
A i 2
g 2 . Ao 2 T e e

19.14. ITopTopuTe onpene/ieHHe BeKTOpa Ha IJIOCKOCTH.
19.15. Ilo apanoruy ¢ ompejesieHMeM BeKTOpa Ha IJIOCKOCTH HONpoOyiiTe

AJaThb oIlpejle/IeHHe BEeKTOopa B IIPOCTPaHCTEBe.

19.16. Ina eguanuHoro xyba ABCDA B C D, HaliiuTe JJIHHY BeKTOpa C

HayajoM B BepllnHe A 1 KOHIOM B Bepmnge C .
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JELERLL  IPAMOYTONbHAA CMCTEMA KOOPJIMHAT M
BEKTOPbI B NPOCTPAHCTBE

§ 20. BexkTopsl B IpocTpaHCTRE

OmnpegesleHHe BEeKTOpa B MPOCTPaHCTBE aHAJIOTHYHO ONpeaesIeHUI0 BeK-
TOpa Ha ILJIOCKOCTH.
Berxmopom 6 npocmpancmee Ha3slBaeTCs HAIlpaBJIeHHBIN OTPe30K, T. €.
TaKoll OTPEe30K, B KOTOPOM YKaszaHbl HAYaJlo ¥ KOHEeIl.
PaccmarpuBaeTca Tak:Ke HYJIEBOH BEeKTOP, Y KOTOPOro HA4YaJI0 COBIIajaeT
C KOHIIOM.
B BerkTop ¢ HauaioM B Touke A M KOHIOM B
Touke B oboszHauaerca AB u usobpaskaercda
A / crpearoi (puc. 20.1). Bygem Tak:ke obozHauaTh
'3 BEKTOPHBI CTPOYHBIMHU JIATHHCKUMH OVKBaMH CO
\ cTpejlkaMu Haj HuMHu. Hanpumep, a, b u T. 1.
Puc. 20.1 Hynegoil BekTop obosznauaerca 0.

IBa HEHYJIEBBIX BEKTOpPA HA3BIBAIOTCA KOJAJAUHCAPHLIMU, €CTTA OHHU JIeKaT
Ha OJHON NpAMOIl WM Ha NapaljIelbHBIX IPAMBIX.

IlBa BeKTOpa B IPOCTPAHCTBE HA3LIBAIOTCA 0QUHAK060 (NPOMUBONOJIONCHO)
HANPaGIeHHbIMU, €CTTH OHHU JIeKaT B OJHO! IJIOCKOCTH U B 3TOH ILJIOCKOCTH
OAMHAKOBO (ITPOTHBOIOJOKHO) HAIIPABJICHEI.

JokaknuTe, YTo ABa HeHYJIEBLIX BEKTOPA B NPOCTPAHCTEE KOJJAHHEAPHEI, €CJIN IIpH
OTKIAJLIBAHUN HX OT OJHOM TOUKH OHH pPACHOJaraiTesa HAa OLHON HNpAMOIi.

Ko/inHeapHEBIe BEKTOPBI MOTYT GBITH OZHHAKOBO HJIH IIPOTHBOIIOIOKHO
HaIlpaBIeHHBIMH.

Jlaunolt, nan modyiem, BeKTOpa Ha3bIBaeTCH JIUHA COOTBETCTBYIONIErO
orpeska. OHa obosHauaercd |AB| unu |al.

JI1HA HYJIEBOTO BeKTOPA CUMTAeTCA DPAaBHOIM HYJIIO.

IIBa BeKTOpa HA3LIBAIOTCH PAGHbLLMU, €CIH
C, OHM HMEIOT OANHAKOBOE HAllpaBJIeHNe U DaBHEIE
IJIWHBL.
Bce HyeBBIe BEKTOPHI CUMTAIOTCSA PaBHBIMH
MeRAY co0oi.

@ B kybe ABCDA B C D, (punc. 20.2) ykaskure BEKTO-

S

PBI ¢ HAUAJIOM M KOHIIOM B BepIINHAX Kyv0a, paBHbIe
BeKTOPY AA, .
4 Tax Ke, KaK 1 Ha IIJIOCKOCTH, AJId BEeKTOPOB

B IPOCTPAHCTRE Opeleldl0TCa Olepanuy CJIoKe-
Punc. 20.2 HHA BEKTOPOB H YMHOXEeHHNA BeKTOpa Ha YHCJIO.
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ITois Toro uToOH! CJIOMKUATEL JBa BeKTOopa a u b,

BeKTOp b OTKJIAABIBAIOT TaK, UTOOBI ero HAYAJIO a+b 4)

COBIIAJIO ¢ KOHIIOM BekTopa a (puc. 20.3). b
BekTop, V KOTOPOTO HAUYaJI0 COBIIAfaeT ¢ Haua- =

JIOM BeKTOpa a , 4 KOHell — ¢ KOHIIOM BeKTopa b, e i

HA3BIBAETCA CYMMOU sexmoposé a u b. O6osHa-
yaeTcd a + b.

Il omepaIniu cI0KeHII BeKTOPOB CIIpaBe [JINBLI CIeVIONIHe CBOMCTEa,
AHATOTUYHBIE CBOHCTBAM CJIOKEHUA YHCel.

CeoiictBo 1. a + b = b + a (nepemecmumenvHblil 3AKOH).

CeoiictBo 2. a + (b + ¢)=(a + b) + ¢ (covemamenvHblit 3aK0H).

Hpoaemi're J0KAa3aTeNbCTBO 3THX CBOHCTB CAMOCTOATETLHO AHATOIMMYHO TOMY, KaK
aTo JAeqainoch 474 ILITOCKOCTH,

ITpumep. B exnanunom kybe ABCDA B C D, (puc. 20.4) HaiijguTe JIHHY
BekTopa AC + AB, .

D D C
! C 1 1 F,
: 1 I ’,’
I Al : Bl i 4,'
Al : ‘Bl | 1 /’ El
| ' L7
" | 70
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| " [
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7 ” - ‘4
7’ ”~ "" " 4
,I ”’—1—', ,/B
AF B A - E
Puec. 20.4 Pnc. 20.5

Pewenue. JocTpouM Ky0O 0 NpAMOVIOJBHOI'C Tapajljelelnuiieaa
AEFDA E F D, nobaBuB K HeMy eIMHNYHEBIA Ky0 BEFCB E F C, (puc. 20.5).

Cymma AC + AB, pasHa BekTOopy AF,. Ero anmmua pasHa 6 .
ITpoussederuem éexkmopa a Ha YHCIO0 ¢ Ha3bIBAGTCH BEKTOD, AIHHA
KoToporo paBHa |t|-|a|, a HanpaBieHne ocTaerca npexHNM, ecau t > 0, u

MeHfAeTcA Ha IpoTHBonoyoskHoe, ecam f < 0. IIpousseseHneM BeKToOpa Ha
HYJIb CUNTAETCS HYJIeBOH BeKTOp.

IIpon3BegeHHe BeKTopa a Ha uuciao t obosHauaeTcsd ta. [To onpenede-
Huwo |ta| = |t|+|a

ITpoussefeHNe BEKTOpA a Ha YHCIO0 —1 HASLIBAETCHA BCKMOPOM, NPOMUBO-
NOJONHBIM BEKTOPY a U obo3HadaeTcd —da.

[To onpefieleHUIO0 BEKTOP —a HMeeT HalpaBieHHe, IIPOTHBOIOI0KHOE
BeKTOpY @ U |—al|=|a
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fAcHo, YTO 1Ba HEHYIEBBIX BEKTOpa a U b KOJJIMHeapHBI B TOM U TOJBKO
TOM cJIyuae, ecJii b = ta [ HeKOTOPOro OTJINYHOTO OT HYJA umucia f.

18 VMHO:KeHHUs BeKTopa Ha YMCJI0 CIpaBelJIHBLI CBOMCTBA, aHAJOTHY-
HBIe CBOMCTBAM YMHOMKEHHNA UUCe.

Puc. 20.6

S

—
—

-

-
-~
— . ww w ww —

Pue. 20.7

B

CeoiictBo 1. (1s)a = t(sa) (couemamenbubiil
3AKO0H).

CroiicTBO 2. (t + s)a =ta + sa (nepswiit pac-
npedeaumeibHblil 3aKoH).

Caoiicto 3. t(a + b) = ta + tb (emopou
pacnpedeaumenbHblil 3aK0H).

ATEJIBHO aHaJTOI'HYHO TOMY, KaK 3TO Jefajdoch AJIA

@ ITpoBeauTe JOKa3aTENLCTEO 3THX CBOICTE CAMOCTO-
MJIOCKOCTH.

Pasuwocmuiw eexmopos a u b HaspiBaercd
BeKTOp a + (—b). Obosnauaerca a — b.

Ilns Toro 4ToOBI HAWNTH Pa3HOCTE a — b, BeK-
TOPEI @ M b OTKJIAJBLIBAIOT TAK, UTOOLI HX HaUaja
conagau (puc. 20.6).

BexTop, vy KOTOpPOro HavyaJgo cOBHaJaeT ¢ KOH-
IIOM BeKTopa b, a KOHell — ¢ KOHI[OM BeKTopa a ,
OyAeT MCKOMOII pa3HOCTHEI) BEKTOPOB.

IIpumep 3. B egurnunom Kybe ABCDA B C D, (puc. 20.7) maijgure
anuHy BekTopa AB, — BC, .

Pewenue. AB, — BC, = AB, — AD, = DB, . lnuna DB, pasHa 2.

 Bmocs

CORPNNDU R W N

o

11.

12.
13.
14.
15.
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YTo HasepIBaeTCA GCKMOPOM?

Karoil BeKTOp HA3LIBAETCA HYAe6bim?

Kakue JBa BeKTOpa HAa3LIBAIOTCH KOJAJUHCAPDHBIMU?

Yro HassiBaeres daunoi (modyaem) eexmopa?

Kaxue nBa BeKTOpa HASLIBAKOTCH PABHbIMUT

Kakr onpenendercs onepanus CIOMKeHUS BeKTOPOR?
ChopMmyaupyiiTe HepeMecTHTeTbHEIH 3aK0H CHA0MeHNA BeKTOPOB.
ChopMmyaupyiiTe coueTATENLHEIN 3aK0H CIOMKEHNA BeRTOPOB.
Kak onpepensierca nmponaBejleHHe BeKTOpa Ha Yucao?

Kaxr obGoszHauaeTcs NpouaBe/leHNe BeKTOpaA Ha YHUciao?

Karoil BeKTOp HAZBIBAETCH NPOMUSONOI0NHHMN JaHHOMY BekTOopy? Kak o obozHa-

yaerca?

Yo HazLIBAETCH paszHocmbio deyx eexmopos? Kark oHa obozHauaeTcH?
ChopMmyanpyuTe coueTareqbHEI 3aK0H YMHOMKEHNA BeKTOpa Ha YHCIO.
CoopMyaupyiiTe IIepBsIH pacipeeInTeIbHbIH 3aK0H YMHOXeHHA BeKTOpa Ha YHCI0.
CoopMynupyilTe BTOPOil pacipee/MTe/IbHBIN 3aK0H YMHOMEeHNA BeKTOpa Ha YHCTIO.



20.1.

20.2.

20.3.

20.4.

20.6.

20.7.

20.8.

A

B xybe ABCDA B C D, (puc. 20.4) yRaKuTe BEKTOPLI ¢ HAYAJIOM H

KOHIIOM B BepIIMHaX Kyda, paBHbIe BeKTopy AB.
B tpeyronsHo# npusme ABCA B C (puc. 20.8) yKaKHUTe BEKTOPEI C

HAYAJIOM M KOHIOM B BepINMHAX IIPH3MbI, DABHEIe BEKTOPY AA, .
E
G A D,

. F,
A, ; B,

Ch

>

.

ALz ~l B A B
Puc. 20.8 Pue. 20.9

B mpaBuiabHOU miecTuyroidbHod mnpusme ABCDEFA B C D E F
(puc. 20.9) ykakuUTe BEeKTOPHl ¢ HAUAJIOM M KOHIIOM B BepIIMHAaX
IIpU3MEBI, paBHEBIe BekTOpy: a) AB; 6) AC; B) AD; r) AB, ; n) AC,.
B enurnunaom kybe ABCDA B C D, HaiijuTe ATNHY BeKTOpa: a) AB;
6) 4B ; B) AC, .

. B mpaBuisHON mectuyroiasHod npuame ABCDEFA B C D E F| Bce

pebpa pasusbl 1 (puc. 20.9). Haiijure 11y BekTopa: a) AB; 6) AC ;
B) AD; 1) AB,; n) AC;; e) AD,.

B rkybe ABCDA B C D, yka:XuTe BeKTOPHI ¢ HAYAJIOM I KOHIOM B
BepIIMHAX Kyba, paBHBIe BexkTopy: a) AB + CC,; 6) AB + AD;
B) AB + AD,; 1) AB + CD,; n) AB + AD + AA,.

B

CKOJBKO pas3sIuuYHBIX BEKTOPOB 3a-
garoT pebpa: a) kyda; 0) TpeyroJabHOU
IIPU3MBI; B) NpPaBUJILHOM YeThIpeX-
yroasHOH nupamuasl (puc. 20.10)?
B nmpaBuiapHON NIEeCTHYIrOJbHOM
npusme ABCDEFA B C D E F yka-
KHTEe BeKTOPEI ¢ HAYAJIOM M KOHIIOM
B BeplIMHaAX NPU3MBI, paBHbIe BEK-
Topy: a) AB + FE; 6) AB + DC;
B) AC + DD,; r) AB + CE,. Puc. 20.10
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20.9. B npaBuwisHO#I TpeyroyibHOi pusMe ABCA B C| Bce pedpa pasHEI 1

(puc. 20.8). Haiigure nnuny BekTopa AB + AC + AA, .

20.10. B equanunoM Kybe ABCDA B C D, HaiijuTe JJIHHY BeKTOpA: a) AB +
+ AD;6) AB + AD,;B) AB + CC,; 1) AB + CD,; 1) AB + AD+
+ A4 .

20.11. B mpaBunbHON mIecTHyroapHoW npusme ABCDEFA B C D E F Bce
pebpa pasabel 1. Haiigure aamay Bekrtopa: a) AB + FE; 6) AB +
+ DC; 8B) AC + DD,; r) AB + CE,.

20.12. B xaxoMm cayuae JJMHa CYMMEI BEeKTOPOB paBHA CYMMe JJIMH cJlara-

eMbIX?
D, C 20.13. Bnapamnenenunene ABCDA B C D,
. : (puec. 20.11) yraKHuTe BEKTOp:
4,5 ! a) AB - A4 ; 6) AC - DD;;

B) AB, — BC,; 1) 2AB + BD,.
20.14. B enuanunom kybe ABCDA B C D,

D ____ HaliguTe ATHHY BeKTOpa: a) AB —
— AA,; 6) AC — DD,; B) AB, —
— BC,;r) 2AB + BD,.

Pue. 20.11 )
C

D 20.15. B Terpasape ABCD Bce pebpa paBHEI 1
(puc. 20.12). Hajiizure JIHMHY BEKTOpa

AD + BC.
20.16. [Ina xyba ABCDA B C D, yraxuTe Ta-
KVII0 TOUKY X, I KOTOPOH BRINOJIHAET-
C Csd paBeHCTBO: a) XA + XC = 0:;6) XA +
"y +XB+XC +XD=0;8) XA +XB+
+ XC + XD + XA, + XB, + XC, +
+ XD, = 0.
Pitc. 20.12 20.17. B nmpaBu/IbHOU NIECTHYTOIbHOH IIPU3-
Me ABCDEFA B C D E F Bce pedpa
paBHbl 1 (puc. 20.9). Haiigure Takme uucia t, S, AJ9 KOTOPBIX:
a) AC =tAB +sAF ;06) AD =tAB + sAF ;B) AE =tAB + sAF ;
r) AC, = tAB + s AF,.
20.18. B rerpasape ABCD Ttouxku E u F aBag10TcA cepeiuHaAMHU pedep cooT-
BercTBeHHO AB u CD (puc. 20.12). Horaxure, uto EF = %(E +
+ BC).
20.19. Karep npomies B HalpaBJeHUH K ceBepo-3amaiay 2 KM, a IIOToOM, II0-
BEpPHVB Ha ceBep, emle 1 kM. Buibepure Macmirad, mocTpoiiTe BEKTOD
ImepeMelnleHHA U HaHauTe ero AJIHHY.
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20.20. Katep aABuKeTcA MepHeHAMKVIAPHO K Depery co CKOpocThiO d M/c .
IITupura pexu paBHa 720 M, CKOpPOCTE TeueHHA 1 M/c, BCIIeACTBHE
yero yepes Kaskasle 0 M IPOoHJIeHHOro IyTH KaTep OTHOCHUT B CTOPOHY
NeplIeHANKYIAPHO Kypcy Ha 1 M. Ha cKoJIBKO MeTpoB OH VHIIeT B
CTOPOHY, MOKA JOCTHTIHET IIPOTHBOIIOJIOXKHOrO Oepera?

'.L'.“:‘ib‘.;_“.l'} I“'!‘:":‘ ‘\“ — s =

20.21. Jlaa Kyﬁa ABCDA, B ,C.D, BEIDA3UTE BEKTOD AC, uepes BexkTOphl AB,
AD, AA;.

§ 21. KommaarapHEsle BeKTOPEI

Tpu BeKTOpa B IPOCTPAaHCTBe HAa3bIBAIOTCA KOMNJAAHAPHBLMU, €CIN OHHU
JIeKaT B OJHOHM ILTOCKOCTH WJIHM B NNapalieJbHBIX ILIOCKOCTAX.

Hanpumep, nna xkyba ABCDA B C D, BeKTODEI AB, CD u B(C, rom-
MJIaHapHBI.

JloraxkuTe, UTO TPH HEeHVJ/IEBLIX BEKTOPA B MPOCTPAHCTBE KOMILIAHAPHLI, €Cli OpH
OTKIJIBIBAHUN UX OT OJHOMI TOUKH OHH paclojaraiTcd B OJHOH ILTOCKOCTH.

B Kypce DIAHHMETPHHM JOKA3BIBAJIOCH, UTO €CJIM BEKTOpPEI @ u b Ha
MJIOCKOCTH He KOJIIMHeapHbl, TO 1000 BEKTOP € 3TOH IJIOCKOCTH MOYKHO
peCTABUTEL €AHHCTBeHHBIM 06pa3oM B BHje ¢ = xa + yb, Tje x U y —
HEeKOTOphIe AelCTBUTeIbHbIe UHCTA.

B mpocTpaHcTBe mMeeT MecTO aHAJOTHYHasA TeopeMa O pasjorKeHUH
BEKTOpa 110 TPEM HEKOMILJIaHapHBIM BEKTOPaM.

Teopema. Ecau éexmopuvt G, b u ¢ He KOMRAAHAPHBL, MO 11060 6eK-
mop d ModxcHO npedcmasums eduHCMEeHHbLM 06pazom 6 sude d = xd +
+ yb + z¢, 20e x, iy, 2 — HeKomopbvle delicmeumenbHble YUCLA.

TMokazaTeabeTBO. OTIOAKHNM BeKTOPBL @, b, ¢ U d oT Toukn O u 0bo-
3HAUNM MX KOHIBI cooTBeTCcTBeHHO A, B, C u D. Yepes Toury D nposegem
NpAMYIO, NapajienbHVIo IpaMoil OC, un obozHaunuM Uepes F ee TOURY mepe-
ceueHHsA ¢ 1aockocThio AOB (puc. 21.1).

Ecnn Tourka D npuHagne:xuT npamoii OC, To B KauecTBe TOUKH £ Bo3bMeM
touky O. Bekropsl OFE , OA n OB xomninanapHbl. ClefoBaTelbHO, CYILEC-
TBYIOT YHCJIA X U Y, 1JA KOTOPBIX BBIIOI-

HaeTca paBeHcTBo OF = xOA + yOB. &‘Ct d AD

Bexkrtopel ED 1 OC roanuHeapusl. Cie- =B
IOBaTeILHO, CYIIeCTBYeT UHCI0 2, AJId b
KOTOPOTO BBIIIOJIHAETCA PABEHCTBO KD = I

= 20C. Tak xax OD = OE + ED, To 0] > A

BLIIIOJIHAETCA PAaBeHCTBO OD = x0A +
+yOB +20C,T.e. d =xa +yb + 2¢. Puc. 21.1
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D, c, Hokamxem, UTO Takoe npedcmasicHue eOuH-

cmeeHHo., Ecam OB, MOMHMO IIOJYYEHHOTO
paBeHCTBA, BBHIMOJIHAJOCH DABEHCTBO d = X' a@ +
+y'b + 2 ¢, B KOTOPOM X' OTIMYHO OT X, WJIH
Y OTIHWYHO OT I, TO BEIIOJIHAIOCE ObI PABEHCTBO
0 =(x'-x)a + (@' -y)b + (' —2)¢, B KOTOpOM
B saaaia --~-,JC OHHO U3 UMcel X — X, Y — Y, 2 — Z OTJIUYHO
ol or Hynsa. CiregoBaTelbHO, BEKTOPHl d, b, €
Ak B ObLIn OBl KOMIJIAHADHBI, YTO HPOTHBOPEUUT

Puc. 21.2 VCIOBHIO. _.J

IIpuBeauTe NpuMep TpeX HEKOMIUIAHAPHBLIX BEKTOPOB ¢ HAYAIOM I KOHIOM B Bep-
IIUHAX TPeyroabHoH npusMmel ABCA B C.

(puc. 21.2).

b

1. Kakue Tpu BeKTOpa B IIPOCTPAHCTEE HA3LIBAIOTCH KOMNJAAHAPHbIMU?
2. ChopmyaupyiiTe TeopeMy 0 pazflodKeHHH BEKTOpa I10 TpeM HeKOMILIaHAPDHBIM BeK-
TOpaM.

A

21.1. B xybe ABCDA B .C D, (puc. 21.2) yKaKuTe BeKTODBI C HAYAJIOM H
KOHI[OM B BepIIMHaX Ky0a, KoJIMHeapHEIe BeKTopy AB.

21.2. B TpeyroasHoit npusMe ABCA B C| (puc. 21.3) yKa)KuTe BeKTOPEI €
HauaJIoM W KOHIIOM B BepIIMHaX IIPH3MbI, KOJJIHMHeapHbIe BEKTOPY

@ B kybe ABCDA B C D Bripasute sextop BD, uepea Bektopmi BA, BC u BB

Az, .
C; E, D,
I Fl : : C
4 : B, Al: B, \ 1
|
: 5 :
|
: E D
1 .l N
e, F< He
Al==" ~IB A B
Puc. 21.3 Puc. 21.4
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21.3.

21.4.

21.5.

21.6.

21.8.

21.9.

21.10.

21.11.

21.12.

21.13.

21.14.

. B TpeyrosbHoit mpuame ABCA B C {

B mpasuiabHON miecTuyronbHou mnpuame ABCDEFA B C D E F,
(puc. 21.4) ykakuTe BEeKTOPHl ¢ HAYaJOM M KOHIIOM B BeplIMHAX
IPHU3MBI, KOJIMHeapHbIe BeKTOpY AB, .

BexTopsr @ u b, b u é RomTMHEapHEL. KOJIMHEADHE JH BEKTOPHI
amnc?

KonnnneapHb! 11 BeKTOpEl AD, ¥ BC, B IPaBUJILHOII IIeCTHYTOIb-
Hoi mpuame ABCDEFA B C D E F (puc. 21.4)?

B

B nmapannenenunene ABCDA B .C D, D,
(puc. 21.5) VEaXKHTe KakHe-HH-

OVAL TPOMKM: a) KOMILTaHapHBIX P '
BEeKTOPOB; 0) HeKOMIJIaHaAPHBIX v :
BEKTOPOB. ;

(puc. 21.3) yrRaKUTe KakHe-HH- 57
Oyae TPOMKH: a) KOMILIAHAPHBIX 4 /-
BEeKTOPOB; 0) HeKOMIIJIaHAPHBIX

BEKTODOB. Puc. 21.5

s

B rybe ABCDA B C D, (puc. 21.2) BeIpa3uTe uepes BeKTOPbl AB,
AD u AA; Bektop: a) A,C; 6) BD, .

B mpaBunabpHOM ImectuyroibHoil mpusme ABCDEFA B C D E F
(puc. 21.4) BelpasuTe uepes BeKTopel AB, AF u AA, Bekrop: a) AD, ;
6) AC, .

C

BekTophl @ U b KOJNMHHEADPHEL. BYAVT 11 BeKTOpEl @ + b u @ — b
KOJIJINHeapHbI?

BerTopel @ + b B @ — b KoJNIUHeapHHBI. JIOKaKHTe, UTO BEKTOPEI
d ¥ b KOJUTHHEApHEI.

B rybe ABCDA B C D, BbIpasuTe BEKTOD AC,; udepes BeKkTOpEl AC ,
B terpasgpe ABCD (puc. 21.6) Touru

E, F aBndioTca TOUKaMM IlepeceuyeHHusd

MeauaH cOOTBeTCTBeHHO rpaHeint ADB n

BDC. Jlokaskure, uTo BeKTOpsl EF u

AC xonnmmHeapHBI. HaiiguTe oTHOIeHUE

IJIUH 3THX BEKTOPOB.

Touxku E u F aBndgoTcad cepelMHaMH C
COOTBEeTCTBeHHO pedep AB u C D, mapai- ‘
nenenunena ABCDA B C D, (puc. 21.7).

Ioxasxure, uto BekTopel CE , AF u BB,
KOMILJIaHapHBLI. Puc. 21.6
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Puec. 21.7 Puc. 21.8

21.15. IIpoBonoka 3akperieHa B Toukax A U B, a B Touke C IpuIoxkeHa
cuna F = mg = 45 H. Haianre cuny HaTAKeHHA Ha yuacTrax AC
u BC, ecnu Toukn A u B HaxoAATcA Ha 0JHOM ypoBHe (puc. 21.8).

-
¥ o "" S ~ 3 qy s A o SR PO . | -
% J HHY
' | namw
E -

21.16. IloTOpHuTe ONpeaeseHHe YIJIa MeKJIY BeKTopaMH Ha IJIOCKOCTH.

21.17. Ilo ananoruH ¢ onpeaeIeHueM yIvia MeXX/JAy BeKTopaMi Ha IJIOCKOCTH
onpegeNuTe MOHATHE YIJIa MeKJIV BeKTOpaMH B IIPOCTPAHCTRE.

21.18. Tna xkyba ABCDA B C D, HaiijuTe yrol MeXAy BeKTODaMH AD, n
CDh;

21.19. Ilo ananoruu ¢ onpeieleHHeM CKaJIAPHOTO IIPON3BeJeHH I BeKTOPOB
Ha IJIOCKOCTH OIIpefesiiuTe CKalApHOe IPOH3BeJeHHe BEeKTOPOB B

IIPOCTPAHCTEE.
21.20. [Tna xyba ABCDA B C D HaiiiuTe CKaJIsApHOe IPOH3BeJeHUE BeK-

TopoB AD, u CD; .

§ 22, ¥roa mexay BexkTtopaMu, CransipHOe NMpoH3Be/ieHHe BeKTOPOB

Yroa MeX Y BeKTopaMM B INPOCTPpaHCTBe olipelejdeTCd aHaAJOTHMYHO
TOMY, KaK 3TO JeJaJIOCh OJIA BeKTOPOB Ha IIJIOCKOCTH.

-

B IIyvers @ 1 b gBa HeHYJIeBBIX BeKTopa. OTi0-

- *KIM HX 0T Touku O Tak, uro OA = d@, OB = b
b (puc. 22.1). ¥roi, obpasoBanubiil gyuyamu OA u
OB, Ha3bIBaeTCA Y210M MexHcdY 6exmopamu a U b.

YroJs Mekay ABYMA OAHHAKOBO HaIlpaBIeHHbI-
a MU BEeKTOpaMH cuHnTaeTcs paBHBIM 0.

I Ba BeKTOpa HA3bIBAIOTCA NEPNEHOUKYAAPHbL-
MU, €CJIM YTOoJI MeXKAY HUMH IpPAMOH.

ITpumep 1. [Ina xyda ABCDA B C D, (puc. 22.2) HaiiiuTe yIroj Mexay
BeKTOpaMH AB, u CD, .

Pewenue. Yron Me:xay BekTopaMu AB;, u CD, paBeH yIJIy MeiKJAY BeK-
TopaMu AB, U BA, , 3HauHT, paBeH 90,

118

0O » A

Piiec. 22.1



CranspHoe Ipou3BelleHHe BEeKTOPOB B IIPO- D
cTpaHCTBe ollpejle/ideTcsa aHAJIOTMYHO TOMY, Kak
9TO Jesaloch AJIA IJIOCKOCTH.

CraJaApHbIM npouséedeHuem IBYyX HeHYJIeBhIX A,
BeKTOPOB Ha3bIBaeTCAd IIPOU3Be/leHIIe UX JAJINH Ha

KOCHHYC VIJIa Me:KIy HHUMH.
Ecan xorsa ObI OMH W3 BEKTOPOB HYJIEBOM, D

TO CKaJApPHOEe IPOH3BeeHHNe TAKNX BeKTOPORB
CUNTAETCS PaBHBIM HYVJIIO. A B
CraldgpHOe NPOH3BeleHHe BEKTOPOB d U b
oboauauaerca a - b. Ilo onpeeleHu0
G-b=|d||b| coso,
rJie () — YroJ MesKIy BeKTopaMua Hu b.
[IpouzBenenue a * @ Ha3BIBAETCA CKAJAAPHBIM Keadpamom 1 oDo3HAUaeT-
ca a*. VI3 (hopMyIbl CKATIAPHOTO IPOU3BeIeHUA cAeyeT paBeHCTBO a2 = |d
fcHO, UTO cRaJApPHOE IIPOM3BeJeHNe IBVX HeHVJIeBhIX BEeKTOPOB PaBHO
HYJIIO TOT/Ia ¥ TOJIBKO TOT/a, KOTAAa VIoJ MeXaV HUMHU paBeH 90, MOCKOJIBKY
HMEeHHO B 3TOM CJIvdae KOCHHYC VIJIa MeX Ay 9THMH BeKTopaMi paBeH HY.JII0.

Puc. 22.2

2
.

—

Bripazure cxajafApHOe NpoOM3BejAeHHe ABYX IPOTHBOIIOJIOHO HAIIPABIEHHBLIX BeK-
TOpPOB 4 1 b uepes UX AJHHEL.

CrangpHoe IpoHU3BeeHIe BeKTOPOB UMeeT IPocTol (pU3HUYeCKHH CMbBICT
U cBA3LIBaeT paboTy A, IPOU3BOAMMYIO ITIOCTOAHHON cuioil F npu nepeme-
[IeHUHU TeJa Ha BEKTOP 4, COCTABJIAIONIMII ¢ HallpaBJieHHeM CHUJILI F yroJ
®, a UMEeHHO, IMeeT MecTo ciaeavioniad (popmy.ia
A=T :.-a =|F|-|a@| -cosg, D, c;
o3HauawIasd, uTo padboTa ABISETCA CKaIAPHBIM
IIpOM3BeleHeM CHJIbI Ha IepeMelleHne. A

IIpumep 2. JIna egmHHUYHOTO Kyda
ABCDA B C D (puc. 22.3) HaliuTe CKaIAPHOe

-

et B
-
—

nmpou3BeeHne BekTopos AC u BD, . Pl vl _Je
Pewenue. Bekropel AC u BD, nepueHIHKY- K 3\'7

napHsl. CliefoBaTelbHO, UX CKAIApHOe Mpous- 4LZ--"" VR

BeJleHIIe PABHO HYJIO. Puc. 22.3

1. Yro HaseIBaeTCHA yeaom Mexncdy sexmopamu?

. Kaxne nBa BeKTOpa HA3BIBAIOTCH NEPNEHIUKYAAPHBIMUT

. UTo HA3BIBAETCH CKAJAPHLIM NpousGedeHues deyx aekmopos?

Kak oboznauaercsa ckaiiapHoe npouzeedenue?

. HTo Ha3BIBAETCH CKAAAPHLIM Keadpamomn?

. B KaroM cayuae cKalApHOE IIPOH3BeJIeHHe JABVX BEKTOPOB PABHO HYIO?
. Karoil (puandecKuil CMLIC]T HMEeT CKANAPHOe NpoHaBeaeHne?

N O R W
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A

22.1. Kakoll 3HaK HMeeT cKaIApHOe NpoOH3BejeHle BeKTOPOB, €CaH YIoJ
MeKAV HUMHI: a) ocTphli; 6) Tymoi?

22.2. [lna xkydba ABCDA B C D, (puc. 22.4) HaliiuTe yroja MeXAY BeKTO-
pamu: a) AC u BD,; 6) AB u BC,; B) AB, u BC,.

D C
1 Cn 1
1 |
| I
A ' A ' Ry
1 : Bl '
| |
| I
| |
| |
Demnnes rrmm 4G LY
7’ o ~
7’ - ~
ALl B A= B
Puc. 22.4 Pue. 22.5

22.3. B npaBUJIbHOH TPEVIOJILHOH IIPH3Me
ABCA B C, (puc. 22.5) Haiigure
VIoJ Me:XOy BeKTopaMmMu: a) AB u
CC,; 6) AB n BC, .

22.4. B npaBUJIbHOH YeTHIPeXVIroOJIbHOMI
nupamMuge SABCD Bce pebpa pag-
Hel 1 (puec. 22.6). Haiingute yrona
Me:KIy BexTopamu: a) AB u SC;
6) SB u SD.

Puc. 22.6 22.5.B npaBHIBHON IIeCTHVTOJIBHOMN
nupamMujge SABCDEF cTopoHBI OC-

HOBaHHUA paBHEI 1, a boKoBBIe pebpa paBHEI 2 (puc. 22.7). Haiigure

yros Meskay BekTopamu: a) SA u SD; 6) SA u BC.

S El Dl
ki | L NG
Ay B, 4
' |
' I
E D
Fk-~ e
A B
Puc. 22.7 Puc. 22.8
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22.6.
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22.11.

22.13.

22.14.

22.15.

B mpasuiabHON mecTuyroabHou mnpusme ABCDEFA B C D E F
Bce pebpa paBHBI 1 (puc. 22.8). Halijure yroa Me: Ay BeKTOpaMu:
a) AA, n BC,;6) AA, u DE,;8) AB u BC,;r) AB u C,D, ; 1) AC
n BC, ;e) AC u BD,; %) AC u BE,.

B

. st eguanuHOro Ryda ABCDA B C D (puc. 22.4) HaliiuTe CKaIAp-

Hoe IpousBefieHne BeKTOpoB: a) AC u B/D, ; 6) AB u B(,: B) AB,
u BC .

. B mpaBuipHO# TpeyroapHoil npusme ABCA B C| Bce pebpa paBHEI 1

(puc. 22.5). HaiiguTe cralgpHOe IPOM3Be/eHNe BeKTOPoB: a) AB u

CC ; 6) AB un B(,.

. B nmpaBuibpHON 4deThIpeXyroabHoH nupamugze SABCD Bce pebpa

paBHBI 1 (puc. 22.6). HaiiguTe ckaisgpHOe IpOU3BeJeHHe BEKTOPOB:
a) AB u SC;6) SB u SD.

. B mpaBuasHON mectuyroasHoi nupamujge SABCDEF cTopoHBI OC-

HOBaHMUA paBHEI 1, a DoKoBBIe pebdpa paBHEI 2 (puc. 22.7). Haitigure
CKaJISIpHOEe TTPON3BeJleHHe BeKTopoB: a) SA u SD; 6) SA u BC.

B mpaBuibHOI mecTuyroasHoil npusme ABCDEFA B C D E F| Bce
pebpa paBHEI 1 (puc. 22.8). HaliguTe ckansgpHoe IpoU3Be/leHHe BeK-
TopoB: a) AA, u BC, ;0) AA, u DE,;B) AB u BC,;r) AB u C,D, ;
n) AC u BC,;e) AC u BD, ; x) AC u BE,.

C

. Touxkn M, N, K — cepeaunsl pebdep cooTBercTBeHHO AB, AD, CD

IpaBUJILHOTO TeTpasapa ¢ pedpomM 1 (puc. 22.9). Halignre craaiapHbIe
npoussenenusa: a) AC - AB;0) AD - DB;B) KN - AC;r) MN * BC;
n) NK -BA:e) KM - DC.

N3 Tourn C, He IpuUHAaAIekKaIeH IJIOCKOCTH (i, ONVIIEeH IlepHeH-
nuryvasap CA Ha aTy ILIOCKOCTh. [loxkaxxuTe, UTO AO4 IPOH3BOJIBHON
TOUKH B I1ockocTH o ckanapHoe npoussenenue CA - CB He zaBucHT
OT ITOJIOKEeHHS TOUKH B. D

Briuncaure padoTy, KOTOPYIO IPOHU3-

BOAUT cuiaa F, mepeMelas oO0BeKT U3

BepIINHLI A B BepIIuHY [) e IMHHUUYHOTO K
Kyba (puc. 22.10).
HailiguTe BeIMUMHY paBHOAEHCTBYIOIIEH C
Tpex cuia, mo 10 H rakgasa, ecau CHIBI

NPHUJI0KEeHBl K OJHOM TOYKe M YIJIbI A

Me:KIV HallpaBJIeHUAMHU cUI paBHEI 60, M

60, 90. B
Puc. 22.9
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Pne. 22.10 Puc. 22.11

22.16. IITap macco#r 500 kr u odbwemom 0,7 M* yaep:KuBaeTcaA B IOIBO/I-
HOM MOJIOJKEHUH TIpH NOMOIIH TpeX TPOCOB OJAHHAKOBONI JJIHHBI
(puc. 22.11). BuiuucauTe cuiy HaTAKEHHA KaxKI0ro Tpoca, ecJu
VIO MEeXIY JAByMA J00BIMH TpocaMu paBeH 60 .

LR \ . )
1111
4 .-

el

o A

22.17. IlorTopuTe OOHATHE MIPAMOYVIOJBHOM CHUCTEMbBI KOOPAMHAT Ha ILIO-
CKOCTH.

22.18. ITns rouex A (x5 y,) u A (x,; y,) Ha KOOPAWHATHOH IIOCKOCTH YKa-
JKHTEe KOOPAMHATEI CePeJUHBI OTpe3Ka A A,

22.19. Ilnsa Touer A (x; y,) 1 A (x,; y,) Ha KOODAUHATHON ILIOCKOCTH YKa-
JKUTe KOOPAWHATEI TOUKH A oTpeska A A, fendlleil 3TOT OTPe30K B

OTHOIIIeHuHU k, T. e. 44 _ b

. ‘. AA’ wr
22.20. Ilo agaysorun ¢ MOHATHEM NIPAMOYTOJLHOM CHCTEeMBLI KOOpPAHHAT Ha
ILIOCKOCTH TOIIPOOYUTe ONpeleIuTh NOHATHE NPAMOYT0JILHON CHCTe-
Mbl KOOPAWHAT B MPOCTPAHCTBE.

§ 23. [IpamoyroipHas cucTeMa KOOPAHHAT B MPOCTPAaHCTBE

B xypce ni1aEHMeTpUH MBI IO3HAKOMUJINCEH € IPAMOYTOJBHONH CHCTEMOM
KOOpPAMHAT Ha ITockocTH., HamoMHUM, UTO koopduHamHol npamoll Ha3bIBa-
eTcsd Takafd NpsAMasd, Ha KOTOpoH BeIOpaHbI Touka (), HazbIiBaeMasa Haya.aoM
KoopduHam, M eIHHUYHEII BeKTOp OFE , VKA3BRIBAIOINWI MOJOKHUTENLHOE
HanopaBleHNe KOOpJAUHATHOH NPAMOH.

IIpamoyzoavHol cucmemoll kKoopduHam Ha nJaockocmu Ha3blBaeTcd IIapa
IMepHeHAUKYIAPHBIX KOOPAMHATHRIX NPAMEBIX ¢ OOIMM HadaJoM KOOpP/IH-
HaT. Hauamno koopauHat obozHauaerca OVKBoIl (O, a KoopAHHATHLIE IIPAMEIe
obozHauarwTca Ox, Oy W HaA3bIBAIOTCA COOTBETCTBEHHO 0ChH) AOCUUCC T OCHI)
opdurnam (puc. 23.1).
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Pue. 23.1 Pue. 23.2

Rax 1011 Touke Ha KOOpAMHATHON IPAMOMH COOTBETCTBYET YHCJIO, Ha3kiBae-
MOe KOOpOUHQMOU 3TOHM TOUKH, a KayKJ0oH TOUKe Ha IJIOCKOCTH ¢ 3aJaHHOH
CHCTeMOH KOOPAUHAT COOTBETCTBYeT apa uucea (X; i), Ha3bIBaeMbIX K0oopdu-
Hamami moyku Ha NJA0CKOCMU OTHOCHTEIbLHO JaHHOI CHCTeMbI KOOpANHAT.

BrepBrle npaAMoyroiabHble KOOPAHHATHEI ObLIM BBReAeHBI P. [lekapTom
(1596—1650). IToaToMy TIPAMOYTOJNBHVIO CHCTEMY KOOPJAMHAT HA3BIBAIOT
TaK:Ke derxapmosoll cucmemou KoopduHam, a caMUi KOOPAUHATEL — dexap-
mosbimu KkoopduHamamu . BeeieHue IpAMOYTOJLHBIX KOOPAUHAT Ha ILJIOC-
KOCTH ¥ B IPOCTPaHCTBEE MO3BOJIHJIO CBECTH MHOTHEe reoMeTpHUYecKHe 3aaui
K YHCTO ajaredpaHyecKUM H, HaoDOpoT, ajdredpanuecKie 3ajauyll K reoMeT-
pudeckuM. MeToa, ocHOBAaHHBIM Ha 3TOM CBeJeHUH, Ha3bIBaeTcad Memodom
KoopduHam .

IIpamoyzoavHoll cucmemoi kKoopduHam 6 NpocmpaHcmee Ha3bIBaeTCsa
TPOHKa B3aMMHO HEPHEeHIUKVJIAPHBIX KOOPAMHATHBIX NPAMBIX ¢ OOIIIHM
HauyaJaoM KoopauHat. O0miee Hauano koopauHat obosHauaeTca OykBou O,
a KoopAuHaTHBIe NpaAMble obo3HauaroTed Ox, Oy, Oz U Ha3LIBATCA COOT-
BETCTBEHHO 0Cbi0 abcyucc, ocbi opduHam #u ocvio annauxkam (puc. 23.2).
I11ockocTH, mpoxoadiye uepes Inapbl KOOpPAMHATHRIX IPAMBIX, HAa3kIBAIOTCH
KOOPOUHAMHBIMU njaockocmanu u obozHavaroTed Oxy, Oxz u Oyz.

IIvers A — npou3BoJbHasA TOUKa MPOCTPaH-

CcTBa, B KOTOpPOM BhIOpaHa NpAMOYIroJbHasd .
crucreMa KoopauHaT. Uepez Touky A mpoBeneMm A
IIJOCKOCTh, HNepHeHAHKVISAPHYVIO ocu Ox, u
TOYKY ee IepecedyeHMA ¢ ochbio Ox 0003HAUHUM A,
A_(puc. 23.3). KoopguHara 3Toil TOUKH Ha OCH A
Ox HazblBaeTca abcyuccoit Touxkm A U oDo3Ha-
yaercd x. AHaldoruuHo Ha ocax Oy u Oz olipe- O A,
AeIAITCA TOYKH A U A , KOODAUHATEL KOTOPBIX
Ha3bIBAIOTCSA COOTBETCTBEHHO opduHamou u an-
nauxamoit Touku A u obo3HavawTeA Y U 2 cOoT- Y
BeTCTBeHHO. Tpolika umncen (x; y; 2) HasblBaeTcAd
KoopduHamamu mouku A B npocmpaHcmaee.

=Y

Pue. 23.3
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3aMeTHM, 4YTO OPTOTOHANBLHBIE TPOEKINH TOYKH A(x; y; 2) Ha KOOp-
AJHUHaTHLIEe IIJIOCKOCTH Oxy, Oxz ’ OyZ HMelT KOOPIMHAaATHEI COOTBETCTEEHHO
(x; y; 0), (x; 05 2), (0; y; 2).

B ILTaHMMeTpHH JOKa3bIBalOCh, UYTO Ha IIVNIOCKOCTH CepelliHa OTpe3Ka

¢ xoHmamu A (x; y,) 1 A,(x,; y,) UMeeT KOOPAWHATEHL (x‘ ;xz ! ;”3 )
B nmpocTpaHcTBe MMeeT MeCcTO aHAJOTHUYHAA TeopeMa.
Teopema. Cepeduna ompeska ¢ konyamu A (x;:y; 2), A(x,; y,; 2,)
X, +x2:y,+y1:z1+zz_ !
2 2 2
HokazaTteasecTBo. Ilyers A(x; y; 2) — ce-
A, penuHa orpeska A A,. CIpoeKTHpyeM 3TOT
A OTPe30K Ha IJocKocTh Oxy (T. e. IpoBeaeM
A 13 TOueK A, A, MpfAMble, NepPIeHIUKY/IAD-
Hble wIockocTH Oxy) (puc 23.4). B niaocko-
ctd Oxy TOIYYUM COOTBETCTBEHHO TOUKH
0) A (x5 ¥y 0), Al(x; y; 0), A' (x5 y,; 0). Tax
Kak OpTOTOHAJIBLHOE MPOEeKTHPOBaHHE coXpa-
A'l\:\ HSeT OTHOIIEHHe OTPe3KOB, JekKalluX Ha
) A Al OHOIl mpsaAMOIl, To A' — cepeauHa OTpe3Ka
A' A',. CiegoBatesbHO, OHA HMeeT KOOPAHHA-
Xy + xg X

umeem KoopduHamuvl (

N

=Y

Puc. 23.4

*
TEI h 2 Y2.0 |. AHaJOrHYHBEIM 00pa-

30M, paccMaTpHBasg OPTOrOHAJLHVIO IIPOEKIHI0 OTPe3Ka 1‘11142 Ha IIJIOCKOCTb

Za- T 2
L2, Taxum obpazoMm, cepegnHa A oTpe3ka

Oxz (unu Oyz), DOAYYUM, 2 =

A A, IMeeT KOOpAWHATEI (‘r‘ ;xz-; % ;y’i; 4 *2'2;). v

Hcnonbaya TeopeMy 0 IIPONOPHUOHANBHEIX OTpe3kax, JOKa)KHTe, UTO ecjJH TOuKa
A NpHHALIEKUT OTPE3KY, COeNHAINEeMY TOUKH Al(.\'[; Yz, .43(.1'2; Y,3 22) B KO-

OpPAMHATHOM IIPOCTPaAHCTBEe, U JeJHT 3TOT OTPe30K B OTHOILIeHHH R, T.e. %= =
TO OHa MeeT KOOpAMHATE]

'G'm'mcn cBeneH

Pene [erapr — oaumH mu3 BbIgawpinuxca yueHbIX XVII B. Ilopakaer
IMHPOTa ero WHTepecoB. MM moJyueHBI IIyOOKHe pe3yJibTaThl B o0JiacTH
(brtocouir, mMaTeMaTHKH, (PU3MKH, 0MOJIOrHN, MeAHIIMHB U Ap. @HIoco-
dburo [derapT paccMaTpiBai KaK VHHBEpPCaAIbHYIO HAVKY, CIIOCODHYVIO HANTH
00BbsCHEeHNe MHOTHUM ABIEHHAM pealbHOIO0 MUpAa, BCKPLIThH 3aKOHBI, KOTO-
phle VIIPABJIAIOT IIPHPOJAOM H UYellOBeUeCKHM co3HaHHeM. [lerapT aBadgercd
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OCHOBOIIOJIOKHHKOM M3BeCTHOrO (pUIocoCKOro VUeHNI — KapTe3HaHCTBa
(Kapreauii — matuHuU3upoBaHHOe UMA [lekapTa), B KOTOPOM OH H3JIOMKUI
CBOM B3IJIAJLI HA pa3BUTHe eCTeCTBEHHBLIX Hay4YHBIX Teopuii. B gacTHOCTH,
OH HCCJIeJ0BaJ BONPOC 0 HAVUHOM 00bICHeHUH Npoucxo:xmaeHnda ConHeuHoI
CHCTEeMBI 1 BBIJBHHYJ CBOIO THIIOTE3Y.

Buonorusa obazana JlexkapTy vueHHEeM O KHBOM OpraHM3Me KaK 0 CI0K-
HOHN MAallliHe, IeHCTBVIOIIEH IO OIlpejelleHHBIM eCcTeCTBeHHBIM 3aKOHaM.
Emy npuHagIe:xUT HepBoHauUalbHOEe IMOHATHe 00 YCJIOBHOM peduiexce.

Handoasmyio M3BeCTHOCTL U CJaBy nNpuHecaa [lekapTy KHHra, BHIIIIE]-
mada B 1637 r. (korga exaprty Ob11 yike 41 rox). Ilo obrruagm Toro Bpe-
MeHH OHa HMeJla JIOBOJLHO JIJIMHHOe HaspBaHHe: “Paccy:kaeHHe o mMeToje,
IIO3BOJIAIOIIEeM HAIpaBJIATh pa3yM M OTBICKMBATL HCTHHY B HayKax. Kpome
toro, Juontpukra, Merteopsl u ['eomerpusa, KOTOphIe ABJAAIOTCA IPUIOMKEHN-
AmMHu aToro Metoja”. B atom counHenuu Herapt chopMyaupoBaia “riaBHbIe
[IpaBujIa MeTrojga’, a UMeHHO:

Ilepsoe: He NPUHUMATE 3a UCTUHHOE YTO OBl TO HU OBLIO, Mpesje ueM
He IIPHU3HAaJI 3TO HeCOMHEHHO HCTHHHEIM, T. €. cTapaTeJbHO M30erarh I10-
CIIEIITHOCTH M IpeAyoexXJeHHUA U BKJIKUYATh B CBOM pacCyKIeHHS TOJBKO
TO, YTO IIpeJACTaBIAeTcd MOeMY VMY Tak fCHO M OTYETINBO, YTO HUKOUM
00pa3oM He MOKeT JaTh IIOBOJ K COMHEHHIO.

Bmopoe: penuTs KamIyi U3 paccMaTpUBaeMBIX MHOIO TPYAHOCTeH Ha
CTOJILKO UacTeil, HaCKOJBKO NoTpedyercs, UToOBl JyUllle UX Pa3pellnTh.

Tpembve: pYKOBOAUTHL XOAOM CBOHMX MBICJIel, HauHMHaA C IpegMeTOB
OPOCTEHIINX M JIeTKO II03HaBaeMblX, M BOCXOANWTHL MaJo-MOMAaay, Kak IIo
CTYIIeHAM, OO0 MNO3HaHuA Hambdojiee CIOKHBIX, JONVCKasg CYIIeCTBOBAHHE
nmopsAjgKa Jaske cpegd TeX, KOTOpPhble B eCTeCTBEHHOM IOpAJKe Belleld He
[IpeaIIecTBYIOT APVT APYTY.

H nocaednee: nenaTh BCIOAY HACTOJLKO TOJHEIE NIePeUHN 1 TaKHe o0Iue
0030pbI, YTODLI OBITH YVBEPeHHBLIM, UTO HHYEro He IMpOIyIIeHo.

IlerkapT mogYepEHBAaJ, YTO B OCHOBe HAYUHON TeOPHH JOJIKHBI Je-
JKaTh fCHBIeE W NOpocThle ONpuHOMNBI. Heobxoammo mayuaTsh, OIMMCHIBATH,
KJacCH(PUIUPOBATh SABJIEHNA IPHUPOJALI, IPOBOANTE 3KCIIEPUMEHTHI 1 MaTe-
MaTHdYecKHe pacueThl. Mayuas npupoay, HVKHO IoJaratrhes JHINL Ha CBOH
CHJIBI, & He KJAaTh IOMOIIH CBBIIIE.

“Teomerpua” [lekapra, apndmoniagca Ipuiao:KeHeM K “Paccy:XaeHHIO 0
MeTone ...”, IIPOH3BeJia IIepeBopoT B reoMeTPHHI TOTr0 BpeMeHH. 3a KOpOTKoe
Bpemd “I'eoMerpua” Brljep:kalia UeThIpe U3JaHNA U OblIa HACTOJILHOM KHU-
roul kasggoro Mmatemaruka XVII B. B XVIII — XIX BB. Ha ocHOBe MeToOJa
koopauHaT [lekapTa BOZHMKJIM MHOTOMepHas, a 3aTeM M DecKoHeUHOMepHas
reomerpur. CerogHsa 0e3 MeTOa KOOPJAHHAT HEeBO3MOMKHO TIpPeJCTaBHTEL cebe
HU MaTeMaTHKY, HHI (pHU3HUKY.
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. Karkas npamas HasblBAaeTCA KoopduHamHuou npamou?
2. YTo HazbIBALTCA NPAMOYZONLHOU cucmeMoll Koopdunam: a) Ha naockocmu; 0) é npocm-

pamncmaeae?

3. Hro HazpiBaeTca ocvio: &) adcyucc; 6) opdunam; B) annauxam?
4. Kaxue I0CKOCTH HA3LIBAIOTCHA KOOPOUHAMHLIMU naockocmanu?
9. Yro HaswiBaeTcA: a) abcyuccoil; ©) opduHamou; B) annaukamoit moiku?

A

23.1. B npamMoyroasHoil cHcTeMe KOOP/AMHAT B IPOCTPAHCTBE H300pas3uTe
TOYKH ¢ KoopauHartamu: (1; 2; 3), (2; —1; 1), (—1; 3; 2).

23.2.
D1 Cl
I
: 23.3.
Al ; Bl
I
|
I
1;1 _____ .
Ak B 23 4.
Puec. 23.5

Halnigure KoopamMHATHEI OPTOrOHAJILHBIX
npoexknni Touer A(1l; 3; 4) u B(5; —6; 2)
Ha IUIOCKOCTh: a) Oxy; 6) Oxz; B) Oyz.
Han eguauuHbll Ky0 ABCDA B C D,
(puc. 23.5). Hauano KoopAuHAT Haxo-
nuted B Touke D. IlomoxurenbHbIe VU
oceill KoopauHAT cooTBeTcTBeHHO DC, DA
u DD,. HaiiiuTe KOODAUHATHI BCeX Bep-
HIAH Kyoa.

HajimuTe KoopAMHATEI cepeJHHBI OTpe3-
ka: a) AB, ecan A(1; 2; 3) mw B(—1; 0; 1);
6) CD, ecan C(3; 3; 0) u D(3; —1; 2).

B

23.5. Toura A npuHAJIEKHUT OTPe3KY ¢ KoHmaMu A (1; —2; 3), A,(—2; 1; 0)

1 JeIUT ero B oTHomreHuu 2 : 1, T. e.

HAThl TOUKH A.

5

1

O

L

P S

|
|
|
|
T
|
|

|
|
T
1

N
~

Ak -
Puc. 23.6
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23.6.

23.7.

HA

= 2. Hailizure Koopan-

Enunuunsid kyd0 ABCDA B C D nowme-
IIIeH B IPAMOYTOJIBHYIO CHCTEMY KOOP/IH-
HAT TaK, YTO HAYATOM KOOPJAUHAT ABJIACT-
cdA nedTp rpasu ABCD (puc. 23.6), pebpa
Kyba mapaJjjeilbHBl COOTBETCTBYVIOIINM
0CAM KOOpPJAHUHAT, BepIInHa A HMeeT Koop-
nuHaThe (—1; 1; 0). HaliguTe KoOpAMHATEI
BCeX OCTAJIbHBIX BepIIHH Ky0a.

'papaAMH MHOTOTrpaHHHKa ABIANITCHA
MHOTOVTOJIBHHKH € TIPAMBIMH yIJaMH



23.8.

23.9.

23.10.

23.11.

(puc. 23.7). Bepminra D — Hauajo
roopauHat, orpesku DC, DA, DD,
JeskaT Ha ocax koopauHat Ox, Oy u
Oz cooTBeTcTBeHHO. HaliguTe Koopan-
HAThI BEPIIMH 2TOT0 MHOTOIpaHHHKA.
B npaBuiabHOH TpeyrojJbHOM MPH3-
mMe ABCA B C,, Bce pebpa KOTOpPOH
paBHH 1, Toukn D u D — cepenn-
HbI pebep cooTBercTBeHHO AC U A C|
(puc. 23.8). Touxka D — Hauyago Koop-
nuHaT, orpesku DB, DA, DD, nexar
Ha ocAX KoopauHaT Ox, Oy u Oz co-
OTBeTCTBeHHO. Hallg1Te KOOpANHATHI
BepIINH 3TOH IIPU3MEI.

G

Ay

| DG POUEIG) SR

Al= ——~IB
Puec. 23.8

o
-y
A

Prc. 23.7

Puc. 23.9

7/

B mpaBnibHON mrecTuyrosibHoO npusmMe ABCDEFA B C D E F , Bce
pebpa KoTopoll paBHEI 1, BepiiuHa £ — Hauajlo KOOpANHAT, OTPE3KH
ED, EA, EE nexar Ha ocax koopauHat Ox, Oy u Oz cOOTBETCTBEHHO
(puc. 23.9). HaiignTe KOOpAMHATE BEPIIHH 3TOM NPHU3MBI.

B nmpapuanHON mectuyroJbHol nupamuge SABCDEF, cTopoHBI
OCHOBaAHMA KOTOpOoM paBHBI 1, a O0KOBbIe pebOpa paBHBEI 2, TOYKA

O — 1eHTp ocHOBaHHA, TouKa G — ce-
penuHa pedopa AB, orpesku OC, OG, OS
JexxaT Ha ocaxX kKoopauHaTt Ox, Oy u Oz
cOOTBEeTCTBeHHO (puc. 23.10). Hajigure
KOOpPAWHATHEI BEPIINUH 3TOM NHUpPaMHILL.
Yro npeacraBiadgeT codoil reoMeTpuue-
CKOe MecTO TOUeK MpOocTpaHCTBa, A4
KOTOPBIX: a) IlepBasg KOOpJAMHAaTa paBHa
Hy10; 0) BTOpas KoopAHHaTa paBHAa
HYJ0; B) TpeThd KOOpJAMHATa paBHA
HYJI0; T') IepBasd U BTOpad KOOpAHUHATEI

S




paBHBI HYJIIO; 1) IIepBasd U TpPeThs KOOPJAMHATHEI paBHBI HVJIK; €) BTO-
pad U TpeThs KOOPIMHATEL pPaBHBI HYJIIO; JK) BCe KOOPAWHATHI PABHEI
HyJ1107

23.12, Haiigute paccrosgnue oT Touku A(—1; 2; 3) 10 KoOpAHMHATHOH IIIO-
crocTH: a) Oxy; 6) Oxz; B) Oyz.

C

23.13. lleaTpom O orTasapa ABIAeTCH HaYAI0
KoopauHAT. JIBe ero BepIinHbLI UMEIOT KOOp-
muaaThl A(0; 1; 0) 1 B(1; 0; 0) (puc. 23.11).
HaiignTe KoOpAMHATEI OCTAJIBHBIX BEPIIINH
OKTasapa.

23.14. Haiigute paccTodHne oT Touku A(x; y; 2)
10 KOOpAMHATHOM IiockocTH: a) Oxy;
0) Oxz; B) Oy=z.

23.15. RakoMy VCI0BUK YIOBIETBOPAIT KOOP-
IUHATHl TOYEK IPOCTPaHCTBa, OJHHAKOBO
yaaJeHHBIe OT: a) ABYX KOOpPAMHATHBIX
niaockocTeil Oxy, Oxz; 0) BcexX Tpex Koop-
ITUHATHBIX ILJIOCKOCTeH?

23.16. IloBTopuTe (hopMyay pacCTOAHUA MEeXKIY TOUKaMH Ha KOOPAUHATHOM
ILJIOCKOCTH.

23.17. Ilo anamorum ¢ (opMyJOH PaccTOAHHA Me)KAY TOUKaMH Ha KOop-
JIUHATHOH IIJIOCKOCTH NOIpOoOyIITe HanHucaThk (hopMyJay paccTOSHUA
MesRAy ToukaMu A (x; ¥y, 2,), A(x,; ¥,: 2,) B KOODAUHATHOM IIPO-
CTpaHCTRe.

23.18. Haiigure paccrognue Me:xay Touramu O(0; 0; 0) m A(1; 2; 2).

23.19. ITo agamorun ¢ ypaBHeHHEeM OKPV KHOCTH Ha KOOPJAMHATHOHW ILIO-
CKOCTH IONpo0yiiTe HAITMCATh YpaBHeHHe c(ephl ¢ HeHTPOM B TOUKE
A(x,: Yy, 2,) 1 pagaycoM R B KOOpAMHATHOM IIDOCTPAHCTERE.

23.20. Hanumure ypasHeHHue cepsl ¢ meaTpoMm O(0; 0; 0) u paguycom 1.

§ 24. Paccroanamne MexIy ABYMSA TOYKaMH. Y paBHeHHe c(epsl

B nimaHuMeTpHM JOKAa3bIBAJOChH, UTO PAaCCTOAHHE MEXAY TOUuKaMH
A(x,;y,)u A/ (x,; y,) Ha IUIOCKOCTH BRIpakaeTcd (HOpMyI0i

AA, = ‘/(xz - ) + (W — y)? -

B nmpocrpaHcTBe HMeeT MecTO aHaJoTHUYHasd (hopMyJa.




Teopema. Paccmoanue mexcdy moukamu A (x:y:z2), A(x,; Yy, 2)6
npocmpanecmaee gvipaxcaemca Gopmyrou

AlA:: P \/(xz %P+ W — )+ (2 — 7).

HAoraszaTeabcTBo. lna Touer A (x5 y,5 2,),
A, (x,; Y,; 2,) IPOCTPAHCTBA PACCMOTPHUM IIPAMYIO 4
AA,. OHa He MOxeT OBITH IapajllelbHA OHO- A,
BpeMeHHO BceM ocaM KoopauHat. IIpenmnono:xum,
HaIIpuMep, UTO OHa He napaJjaelbHa ocu Oz, A,
nycTb A', A, — opToroHajbHble IPOEKINHU CO- B
OTBeTCTBeHHO To4YeKk A , A, Ha IUIOCKOCTh: Oxy 0
(puc. 24.1). A

JTH IPOeKIINHA UMEIOT KOOPAHNHATHI (x]; Y. 0), ‘\ A’
(x,; y,; 0) coorsercTBeHHO. PaccrosHue Memay
TOUKaMH Al', A,_,' BhIpaskaerca (hopMyJoil Puc. 24.1

A'A) = - %) + (s — 1)

Yepes Touky A, mpoBefieM NpAMYI0, DapajlelbHyo A 'A ', 1 TOUKY ee
IepeceyeHns ¢ IpAMOH AZ'A2 obosmauum B. Torga tpeyronbHuk A A.B —
IpAMOYTO/IbHEI, A B = AI'A,__,', AB=iz, — ZJ- CrnenoraTeJbHO, IO TEOpPEME
[Tucaropa, nmMeem

AA, = (-5 + @y — ) + (2 — 2)°. [

HenmocpegcTBeHHO H3 omnpejeleHUd cde-
pBI cileyeT, YTO KOOpAHHATHEI TOUYeK c(epsl C
IEHTPOM B Touke A (X, Y, 2,) ¥ paguycoMm R
VI0BJETBOPAIOT PaBeHCTBY

e—m Pt (g =t —= =R

JTO paBeHCTBO HA3LIBACTCH YPABHCHUCM Che- 0
pbl ¢ IEHTPOM B TouKe A (x5 ¥, 2,) H pagnycoM
R (puc. 24.2). y X

KoopanHaThel ToOUeK COOTBETCTBYIOIIETO HIapa
VIOBJIETBOPAIT HEPAaBEHCTBY

(x— %+ G-y Y+ =2 P SR

=Y

ZA

Puc. 24.2

HaJJIexanux 1mapy ¢ meHTpoM B Touke A (x.; y.; 2,) 1 pagnycom R.

1. Kakoil ()OpMyJI0i BEIDAMKAETCA PACCTOAHNE MEXRAY ABYMA TOUKAMH B IIPOCTPAHCTBe?
2. KaxoMy paBeHCTBY VAOBAETBOPAIOT KOOPAMHATHI TOUeK cheprr?

3. Kaxkoe paBeHCTBO Ha3kIBaeTCH ypasHeHuem chepot?

4. KakoMy HepaBeHCTBY VAOBIETBOPHIOT KOOPAMHATEI TOUEK mapa?

@ Hanninnre HepaeeHCTBO, KOTOPOMY VIACBJ/JAETBOPAIT KOOPAMHATHI TOUeK, He IIpH-
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24.3.

24.4.

24.6.

24.7,

24.11.

24.12.

24.13.

24.14.

24.15.

A RS T ity
P i 3 S — o
Yoy L: _,—‘! ‘e £l 3 ‘ -~ ]

24.16.
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A

. HailiguTe paccroaHue oT Toukm: a) A(3; 4; 0); 6) B(1; —2; 2) go Ha-

qaja KoopjiunHar.

. Karaa us touex A (3; 1; 5) uam B (1; —1; 6) pacnoyosxeHa OJIMKe

K Hayajay KoopauHaT?

HaitguTe paccrosanue Mexkay Toukamu: a) A (1; 2; 3) m A, (—1: 1; 1);
6) B,(3: 4; 0) u B,(3; 1; —4).

Haiinute roopauHaTel neHTpa C U paguyc R chepsl, 3agaHHOHI
ypaBHeHHeM: a) (x — 2P +(y + 2\ +22=9;0) x>+ (y — 6)* + (2 +
+ 1) = 4.

.0. Hamumure ypasBHeHue cheprnl: a) ¢ nedTpoM B Toure O(0; 0; 0) u

paguycoM 1; 6) ¢ meaTpoMm B Touke O(1; —2; 3) u paguycom 4.

B
OnpepenuTe BU TPEVIOJbHHUKA, €CJIH €T0 BEPIINHBI UMEIOT KOOpPAH-
Hatel: A(0; 0; 2), B(0; 2; 0), C(2; 0; 0).

Ha rakom paccrogHun HaxoauTcd Touka A(l; —2; 3) or KoopAUHAT-
HOU mpamoii: a) Ox; 0) Oy; B) 027

. Hanmummure ypaBHeHne ceprl ¢ leHTpoM B Touke O(1; 2; —1), Kaca-

ollelica KOOpPAMHATHON ILTockocTH: a) Oxy; 6) Oxz; B) Oyz.
C

. Hanuimmure ypasHeHHe chephl ¢ IeHTPOM B Touke O(3; —2; 1), kaca-

IoIIeca KoopAWHATHOIN nipaMoii: a) Ox; 6) Oy; B) Oz.

. Haiimure ypaBHeHHA cdep pajguyca 3, KacalollUXcsa TpeX KOOpau-

HaTHBIX IJIockocTel. CKOMBKO TakuX cthep?

HaiizuTe ypaBHeHHe cephl paauyca 2 , KacaioImxcs Tpex Koop-
AMHATHBIX NpAMBIX. CKOJIBKO Takux chep?

IloxaxknTe, UTO ypaBHeHHe x* — 4x + y*+ z°= 0 zagaer cdepy B
npocrpadHcTBe. HailiguTe ee paguyc M KOOpPAMHATEI IIeHTPA.

Toura A(0; V2 ; J5) npunagiexur cdepe ¢ mearpom O(3; 0; 0).
Hanumure ypapHeHUe 3TOH ceprhl.

Kax pacmono:xeHa Toukra: a) A(9; 1; 2); 6) B(4: 2; 2); B) C(3; 2; 2)
OTHOCHUTEIBHO cepsl x> + y* + 2* — 8x + 4y +2z — 4 = 07

Kax pacnoao:keHBbl IPVI OTHOCHTEJbHO Apyra cdeprr (x — 1)* +
+(p—=2Y+(E+1P =1, =2+ H= 1+ E=1)y= 12

- ey R R 3 i
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IloBTOpuTe OIpenesieHHe KOOPAHHAT BeKTOpa Ha KOOPAHMHATHOIM
ILJIOCKOCTIH.



24.17. Ilo aganorny ¢ onpejeleHneM IMOHATHSA KOOPAMHAT BeKTOpa Ha Ko-
OPAWHATHOM IIJIOCKOCTH OIIpeJe/IuTe IIOHATHe KOOpAUHAT BEeKTOpa B
KOOPAHMHATHOM IPOCTPAHCTRE.

24.18. Hamumure (popMyJay, BRIpaKawIinyio AJIHHY I&I BeKTOpa alx; y; 2)
yepes ero KooOpAuHATHI.

§ 25. KoopanBaTtsl BekTOpa

OnpegenuM ITOHATHE KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE C 3aJaHHOU
MIPAMOVIOJBHON CHCTEMOH KoopAuHAT. [IJA 3TOro OTJIOKHM BeKTOpP Tak,
yTOOLI €TI0 HayaJI0 COBHIAJIO ¢ HAYaJIOM KoopauHAaAT. Torga KoopaHHATEl ero
KOHIIa Ha3bIBAIOTCH froop(’)unama.wu gexmopa.

O6o3HauuM i, j , k BeKTOpEI ¢ KoopauHaTamu (1; 0; 0), (0; 1; 0), (0; 0; 1)
COOTBETCTBeHHO. UIX NJIMHELI paBHEI eIUHHIIE, 4 HAallpaBJIeHUs COBIAJAIOT C
HamnpaBJIeHUAMHI COOTBETCTBVIOIHX ocell KoopauHaT. byagem maobpaskaThb
3TH BEeKTOPHI OTI0KEeHHLIMH OT Hauaja KOOpAUWHAT U Ha3bkIBaTh UX Koopdu-
HamHubimMu gexmopamu (puc. 25.1).

z) z)

|
QO =i
1~

~
=Y

Puc. 25.1 Puc. 25.2

Teopema. Bexkmop a umeem xoopdunamut (x; y; z) mozda u moavko
mozda, kozda on npedcmasnen 6 eude a = xi +yj + zk.

HorazaTenbeTBo. OTIIORHUM BEKTOP @ OT HauaJsla KOOPAWHAT U ero KoHel]
obozraunm uepe3 A. Mmeer mecto paBeHcTBo OA = OA, + OA, + OA]
(puc. 25.2). Tourka A numeer KOODAMHATEL (x5 y; 2) TOTJla ¥ TOJNBKO TOTZA,
KOT/a BEIIOTHAIOTCA PaBeHCTBA OA, = xi, OA, =y i, OA. = zk, 3HAUHT,
a=xi +yj +zk.

Teopema. Cy.wna a,‘ + a,e6exmopos a (x:y:z)u alx,;y,:z,)umneem
Koopdurnamul (x +x3y +Yyiz +2)

AokasaTeabcTBo. PasnoKuM BEeKTOPEl a, U 4, 110 KOOPAHHATHBIM BeK-
TOpaM:

a,=xi+ylj+zk,d,=xi+y,j+zk.

1 1 =
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Torpa ansa CYMMBI 6, = 6,, HMeeT MeCTO paBeHCTBO!

—

a +a=(x +x,)i +y, +y)i +(z +2)k;
ClIeIOBaTeJbHO, TPOHKA uMcen (X, + X3 Y, + ¥Y,5 2, + 2,) ABJIAETCA KOOPAH-

HATAMM BeKTOpa a, + 4a,. .

VMHOXAKTCHA Ha aTO HHCIO. BriBeguTe U3 aToro, uro Pa3HOCTDB a,— Zi] BEKTOPOB

@ JoKaxuTe caMoCcTOATENILHO, UTO [TPH YMHOMKEHWH BeKTOoOpa Ha YMCII0 ero KOOpPANHATEI
ualx;y;z)n a,(x,:y,: 2,) IMeeT KOODAUHATHI (X, — X3 ¥, — ¥,5 2,— Z,).

3 PacemoTpuM Teniepb BOIIPOC O TOM, KaK HAlTH
4 KOOPJAMHATHEI BEKTOpPa a ¢ 3aJaHHBIMH KOOpPIH-
A, HaTaMH ero HauajJa ¥ KOHIIA.
IIyeTs BEKTOP @ MMeeT CBOMM HauaJIOM TOUKY
A (x5 y,; 2,) 1 KOHIOM — TOUYKY A, (Xx,; ¥,; 2,)
Ay (puc. 25.3).

Torpa ero MokHO IMpeAcTaBUTL KaK PasHOCTh
BeKTOpoB d = AA, = OA, — OA,, 3HauuT, OH
UMeeT KOOPAHHATEL (X, — X5 Y, — Y3 2, — 2,).

IHnuHa BexkTOopa a(x; y; 2) BeIpakaeTcs yepea
KOOpPJAHMHATHI 110 (hopMy.Ie

G| = 22 + 2+ 2.
Eciu BekTop A, A, 3ajaH KOOpAMHATAMHI HauaJbHOH M KOHEUHOIH TOUeK
Alx;y;sz2) Alx,; Yy, 2,), To ero AMHHA BhIpakaeTca GopMyIoit

ml = \/(x‘z -0+ W —wn)? +(—-2).

HammoMHHUM, UTO CKAJIAPHBIM NPOU3BEOCHUCM 068X HCHYIEBbLX 6CKMOPOE
HasbkIBaeTcAd TPOH3BeJeHNe UX AJHH Ha KOCHHYC yIUla Me:KIV HUMM.

Ecau xotsa 661 OMH U3 BEKTOPOB HY.JIEBOM, TO CKAJIAPHOE IIPOH3BeJeHIe
TaKUX BEKTOPOB CUMUTAaeTCs PaBHBIM HY.IIO.

CranspHoe MpoH3BeJeHHe BEKTOPOB 4, U a4, obozHaudaercd a, - d,. Ilo
onpesie IeHHI0

8

=Y

Puc. 25.3

d -d,=\|al-|a,- coso,
rje ¢ — yroJ MekAy BeKTOpaMu a, U a,.

IIpousBegeHue a - @ Ha3bIBaAeTCA CKAIAPHLM
Keadpamom M obosHadaeTcd a”. M3 dhopmynasl
CRaJIAPHOTO NpOU3BeJeHUA cleJyeT paBeHCTBO
A2 — | aiz.

Bripazum ckaaAapHOe IPpON3Be/ieHHe BeKTOPOB
yepe3 UX KoopauHaThl. IIycTs JaHBI BEKTOPEI @
(x5 y;52) 4 alx,; y,; 2,). OTI0KEM HX OT Ha-
Jyajia KOOPAUHAT, & UX KOHIEI 0003HAUUM A , A,
COOTBETCTBEHHO (puc. 25.4).

Z\

Puc. 25.4
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[Io TeopeMe KOCHMHYCOB MMEEM PaBEHCTBO
(AA) =(0A) +(0A)* — 20A, - OA, - cos @,
clleJoBaTe/bHO, paBeHCTBO (a, — a,) = a; + a; — 24, a,.
BripazuMm 13 nocJieJHEr0 paBeHCTBA CKATAPHOe MPOHU3BeleHUe I BOCTIOIb-
3yeMcs paBeHCTBaMU

Ionyunm

2 o= o Lo g 2 2 20y A RN __LENE
a8 —(.Jt'l-!—yl-f-zf—l-xz-l-yz.z2 (Xp=2) =y =)

S
= (2. —=.)) = %;, T Yy, 22,
Tarkum odOpasom, UMeeT MecTO (popMy.Jia
a-a,=xx, +yy,+zz,.
ITonyuenHas (popmyJia CKaIAPHOTO IIPOU3BeIeHUA MO3BOIAET HAXOAHUTh
VIO MeRAY BeKTopaMu a (x5 y,; 2,) ¥ a,(x,; Y,; 2,) ¢ 3aJaHHBIMH KOOD-
IAHaTaMH. A IMeHHO, HMeeT MecTO cieaviolnas (opMyJa
dyg  _ XX + Nl + 3123
a 2 2 - ..
d, | ‘/xl+yf+zl.\jx2fy2+z§

CoS (. =

Sl 0

1. YTo "HazwBeTcH Koopdunamamu éexmopa?

2. Kakme BeKTOPHI HAZKIBAIOTCH KOOPOUHANMHLIMU 6EKMOPANUT

3. Kak BeipaxkaeTcs JINHA BEeKTOpa uYepes ero KOOpAHHATHI?

4, Kar BelpacxaeTcsa JUITHA BEKTOpPA uUepe3 KOOPAMHATEI €ro Havasla W KoHna?

5. Kar oboaHauaeTcs CKalsgpHOe NPOM3BeAeHIE BeKTOPOB?

6. Kak onpegensercsa CKalsipHOe PON3Re/[eHIe BeKTOPOB?

7. YTo HaZBIBACTCH CHAJAPHLIM Keadpamom eexmopa?

8. Kak Bripa*kaeTcs CKalapHOE NPOM3BeJAeHHEe BeKTOPOR Yepe3 UX KOOpANHATERI?
9. Kak BrIpayKaeTca yroJ Me:xJaV BeKTOPAMH uepe3 UX KOOpPAHHATHI?

A

25.1. HaiianTe KOOPAUHATEI BEKTOPOB: a) @ = —21 +~ 6] + k;6) b =1 +
+2k;B) ¢ =-3] + k;r)d=>5i —4k.

25.2. HajimuTe KoOpAHHATEI BeKTOpa AB, ecrm: a) A(2; —3; 4), B (—5; 2; —6);
0) A(1; 3; —4), B (6; —5; —8); B) A(—3; 1; —10), B (5; 2; —1).

25.3. Bektop AB umeer xoopauHarthl (a; b; ¢). HaiiiuTe KoOpAMHATEI
BeKTOpa BA.

25.4. BerTopel a (x; y,; 2,) u a,(x,; y,; 2,) KoJLTnHeapHbl. Kak cBA3aHEI
MesK IV coDoil UX KOOpPAHHATHI?
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D, C 25.5. B npaMoyrojJerHOM IMapaJjjejenuiejae
1

ABCDA B C D, BepmuHa D — Havamio
KoopauHart, pedbpa DC, DA, DD, nexar

Ha ocaX kKoopaumHat Ox, Oy, Oz cooT-
BercTBeHHO U DC = 4, DA = 3, DD =
= 2 (puc. 25.5). Haligure xoopausHa-
THl BekTopa: a) DB 0) DA, ; B) DC,;

25.10.

25.11.

25.12.

25.13.
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B r) DB, ; n) AB;e) AC ;%) AB, ; 3) AD, ;
Puec. 25.5 1) XC:

. HafizuTe KoOpAUHATEI BeKTOpa: a) @ + b; 6) @ — b, ectu a(1; 0; 3),

b(0; —2; 4).

. HaiiguTe xKoopamHaTel Touku N, ecan BeKTop MN HMeeT KOOpamu-

HaTe! (2; —1; 0) u M(1; —3; —3).

. Haiigure pnuny BekTopa: a) i + 2 — k3 6) 3] + k; B) —i + 2k.
. HaiiinTe cralsdpHOe HpousBelleHHe BeKTopoB a4, (—1; 2; 3) u

a,(2: —1; 4).
B

Ilaub! BeKTOPHL d(—1; 2; 5), b(2; —3; 4). Haiiaute KOOPAHHATHI BEK-
TOpoB: a) 3d@ + 2b; 6) —a + 3b.

Karomy ycnoBHIO HO/IXKHBI VAOBJIETBOPATH KOOpPAHHATHEI BEKTOpA,
yTOOBI OH OBLI: &) MepHeHAUKYIAPeH KOOPAUHATHOHN IJIocKocTH Oxy;
0) napajiieneH KoopAMHaATHOH npaMol Ox?

IianHa BekTOpa paBHa TpeM. HalianTe KoopAMHATHEI BeKTOpa, ecJIi
M3BECTHO, YTO BCe OHM PaBHHI.

B npamoyronsHoM napastenenuneie ABCDA B C D, sepminsa D —
Hauanao KoopAauHar, pedpa DC, DA, DD, nexar Ha 0cAX KOOpJHHAT
Ox, Oy, Oz coorsercteesHo u DC = 4, DA = 3, DD = 2 (puc. 25.5).
Hatigure nnunry BekTopa: a) DB; 6) DA, ; B) DC,; r) DB, ; 1) AB;
e) AC; x) AB,; 3) AD,; u) AC, .

. Hanigure KocuHyC yria Mexay Bekropamu a (—1; 25 2) u a,(3; 0; 4).

C

. HaliiuTe KOCHHYCHI VIVIOB, KOTOPEIe obpasyer BekTop €(1; 1; 1) ¢

KOOpANMHaATHBIMHW BeKTOPpaMM.

. HaifiguTe KOCHHYCHI VIVIOB, KOTOpEIe obpasyer BekTop €(1; 1; 1) c

KOOpPAMHATHEIMH IL1ocKocTAMHA Oxy, Oxz, Oyz.

. Ilpp KaKOM 3HAUEHHH 2 BEKTODPHI @ = 3i — 5] +2k;6) b = —4i —

— 2j + k TepHeHIUKYIAPHBI?

. Horamxure, uto B TpeyroabHuKe ABC, rie A (2; 1; 3), B(1; 1; 4) u

C (0; 1; 3), yron B npaMoii.



25.19. lokasxkute, uro Touku A(2; 4; —4), B(1l; 1; —-3), C(—2; 0; 5),
D(—1; 3; 4) aBaA0TCA BepIIHHAMHU IapaJiejJorpaMMa.

25.20. Beluncanre, Kakyio pabory A nmpomssoaut cuiaa F(—3; 4; 7), xkorga
ee TOUKa NPHI0KeHHNd, JBUraichk NpAMOJINHeIIHO, TepeMelaeTcsa 13
nmostoxkeHuda M(5; —1; 2) B nonoxkernue N(2; 1; 3).

!

25.21. IloBTOpuTe YpaBHEeHHe IMPAMON Ha KOOPAWHATHOMH IIIOCKOCTH.

25.22. Ilo ananoruyu ¢ ypaBHeHHeM NpPAMOM Ha KOOPAHMHATHOM ILIOCKOCTH
HaOHIINTe ypaBHeHHe IIJIOCKOCTH B KOOPJAMHATHOM IIpocCTpaHCTBe.

25.23. HanuinuTe ypaBHeHHe IIOCKOCTH, MPOXO0AAIell uepesa TOUKH ¢ KO-
opauratramu (1; 0; 0), (0; 1; 0), (0; 0; 1).

§ 26. ¥YpaBHeHHe MVIOCKOCTH B NPOCTPAHCTBE

B Kypce nmimasnMeTprn J0Ka3bIBATIOCH, YTO IIpAMAaa Ha IJIOCKOCTHU 3a1aeT-
cA ypaBHeHHeM ax + by + ¢ = 0, B koTopoM a, b, ¢ — jAeliCTBHTeIbHbIE
yyesa, NpudeM a, b ofHOBpeMeHHO He paBHBI HVJIKO. B mpocTpaHcTBe HMeeT
MecTO aHaJlOTH4YHas TeopeMma.

Teopema. Ilnockoemb 6 npocmpaHncmee 3adaemca YpasHeHuem

ax + by +cz +d =0,

20e a, b, ¢, d — deticmeumenvHbie Yucara, npuiem a, b, c 00HoEpeMeHHO
He€ PAGHBL HYAI0 U COCMABAAIOM KOOPIUHAMDBL 6eKMopa n , nepneHouKy-
AAPHO20 3MOU NAOCKOCMU U HA3BLEAEMOZ0 6CKMOPOM HOPMALU.

HokrazaTeiabcTBO. PaccMOTpHM IIIOCKOCTB, IIPOXOAAIIVIO Yepe3 TOUKY
A (x,: y,; 2,) 1 IepIeHAUKYIAPHYIO BeKTOpY n(a; b; ¢) (puc. 26.1).
IIponaBonbHaa Touka A(x; y; z) Oyger npuHaJIeKaTh 3TOH MJIOCKOCTU B
TOM ¥ TOJBKO TOM CJIyuae, KOTJa BeKTop A A(x — XY~ Yy 2— 2,) oymer
HepHeHIUKY/ISIpeH BeKTOPY 7i, T. €. CKAIAPHOe IpPOH3BeleHue 7+ AyA paBHO
HyJ10. PacniuceiBas ckaldpHoOe IpPoH3BeJeHHe yepes3 KOOPAHHATHI JaHHBIX
BEKTOPOB, MOJYUYUM YpaBHeHHe

a(x:—x )+ bly—y)+ e(z—2)=0, z
KOTOopoe 3ajlaeT JaHHVIO ILIOCKOoCcTh. Obo3Hauada
—ax,— by, — ¢z, = d u npeobpasoBas 3TO YpaBHe-
HHe, IIOJIVUUM TpedyeMoe ypaBHeHHe ILJIOCKOCTH,
a IMeHHO, i
ax +by +cz+d=0.[4 0

PaccMOTPHM BOIIPOC O B3alMHOM PacIioIoxe-
HUH IJI0CKOCTell B IPOCTPAHCTBE € TOUKU 3PeHUA
UX ypaBHeHHI. Y

=|

RY

Pue. 26.1



/

- -

3aMeTHM, UTO JiBe IIJIOCKOCTH B IIPOCTPAHCTBE IapalliieIbHEI UK COBIIA-
JAI0T, ecJU UX BeKTOPbl HOPMaJW n,, I, KOJNJIWHEeapHEIl, C/ieJoBaTe/IbHO,
71 HEKOTOPOro YHcJja { BHINIOJIHAETCA PaBeHCTBO

Ry =N
g miIockocTell, 3aJaHHBIX YPaBHeHHAMH
ax+by+ez+d =0,ax+by+cz+d;=0(%),

BEKTOPEI HOpMaJIell MMeloT KOOpAUHATH (a; b ; ¢ ), (a; b,; ¢,). SsHAUUT,
TakHe MJOCKOCTH IapallelbHBI WM COBIAJAIOT, eCJH AJA HeKOTOporo
yncaa ¢ BBIMOTHAKTCSA paBeHcTsa a,= ta, b,=th , ¢, = tc,.

ITpu sTom, ecnn d, = td,, TO ypaBHeHHd (¥) OnpelesAIOT OAHY U TY Ke
I10cKOCTh. Ecin sxe d, # td , TO 9TH YpaBHeHUA ONpeIeIdioT MapajlielbHble
IIockocTH. Eean miaockocTH He napajjlellbHbl, TO OHH IepeceKalnTcd II0

MPAMOH, B YroJ () Me:XKAy HUMHU paBeH VIUIV MeXIV UX HOPMaIAMH.

niIn HpﬂMOf{, TO OH paBeH VIV MeXXAV ILTOCKOCTAMHM, a eCclIi VroJl MeXJIY BeKTO-

@ IIpoBepsTe caMOCTOATEILHO, YTO €CAH YIoJ MexXJV BeKTopaMHi HOopMajiel OCTpPhI
paMu HOpMaJel TVIoi, To oH paBeH 180 MHHYC Vron MexAY IJIOCKOCTAMM.

Tarxum obpaszoM, KOCHHYC VIJIa () MeKAY IIOCKOCTAMI MOMKHO BEIYHCIIUTE
yepes (hopMyay CKaIAPHOTO IIPOU3BeAeHNA BeKTOPOB HOpMaJIeii
iy < iy
i | iy | *
B JaCTHOCTH, IIJIOCKOCTH ITepIeHIMKVIAPHBI, eCJIH CKaJIApDHOe ITPpOH3Bele-
HUe BeKTOPOB 7i,, 7i, PABHO HYJKO, T. €. BRIIOJIHAKTCSA PaBeHCTBa

-

n.n,=aa,+ blb2 Bl = 0.

Ccos(p =

BrisegeM ropMynTy Ad HAXO0MKeHHA DACCTOAHUA I OT TOUKM B (x; U,; 2,
10 TIJIOCKOCTH (1, 3aJJaHHOH ypaBHeHUeM ax + by + ¢z +d = 0.

HamomuuM, uTO paccmoaruem om mouku B, do niockocmu HazblBaeTCsd
ANINHA NepleHAUKyIApa B A , ONyIIeHHOro U3 JaHHOW TOUKH Ha JaHHYIO
[IJIOCKOCTh. 3aMeTHM, 4YTO BeKTOop A,B, KoJIHHeapeH BeKTOPY HOPMaJH
n(a; b; ¢) tarHOM IT0CKOCTH (puc. 26.2).

[Iyers A(x; y; 2) — rarasg-HHOYAb TOUYKA ILJIOCKOCTH . Torga

...E—-
cosz AB A, = I;TI—;Aﬁ =

)
_ latxe = xp) + by — yo) + e(z - zo)|.
Va2 + b? + ¢ .| B,A|
YuureiBag, 4To —ax — by —cz =d u
4TO HMCKOMOe paccTodgHHe h paBHO |ByA| -
O . cosz AB A, nonyuaem
h = |axo +byo+"20+d|
Yy Va2 + b® + ¢?

Puc. 26.2
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1. KaknM ypaBHeHHeM 3ajaeTcsd [IOCKOCThL B HpocTpaHeTBe?

2. Kakoll BeKTOD HA3LIBACTCH GCKMOPOM HOPMAIU NJAOCKOCHIU?

3. B kaxoM ciayuae JBa VpaBHeHHA ONpeaeidioT HapajilielbHbie IUVIOCKOCTH B IpOCTpaH-
cTBe?

4. B karom ciayuae gBa YPaBHEHHA OINIpPeedioT OJHY H TY Ke IUIOCKOCTh B IPOCTPaH-
cTBE?

5. B xaxom ciyuae ABa YPaBHEHHUA ONPefensoT NepleHANKYIapHble IJIOCKOCTH B TPO-
cTpaHcTBe?

6. Kar MOXXHO BEIYHCINTEL VIO MEXKAY ABYMSA NJIOCKOCTAMH € 3aJaHHBIMH VPABHEHH-
AMB?

26.1.

26.2.

26.3.

26.4.

26.5.

26.7.

206.8.

. B ennanunoM Kybe ABCDA B C D, Bep-

A
Haiigure KoopAuHATEI BEKTOpa HOPMAaJIU AJA ILTOCKOCTH:
a)ox —y—1=0; 0) 3x + 18z — 6 = 0;
B) 15x + y — 8z + 14 = 0; r)x — 3y + 15z = 0.
Hanummre ypaBHeHHe KOOpAMHaTHOI miaockocTi: a) Oxy; 0) Oxz;
B) Oyz.
Hansl Toukn A(3; 2; ), B(—1; —2; 2), C(7; 0; —9). Yrakure, Kakue

U3 HUX NpUHAaAJIexkaT Iockoetd 2x — 3y +z2 — 5 = 0.

Hana nmnockocTs x + 2y — 32 — 1 = 0. HaiiguTe ee TOUKH mepeceude-
HHUS ¢ OCAMM KOOpPJAMHAT,

HajliguTe ypaBHeHHe IJIOCKOCTH, IIPOXO-
aamei yepes Touky M(—1; 2; 1), ¢ Bek- C,
TOPOM HOpMaldu 7, UMEKIIHM KOOop-
nuHatei: a) (0; —5; 2); 6) (6; —1; 3); A,
B) (—4; —-2; —1); 1) (—3; —8; 0).

>

O

r

i

'

i

|

I

i

'
@

muHa [D — Hayajlo KoopAHHAT, pedpa
DC, DA, DD, nexaT Ha 0CAX KOOPAHHAT
Ox, Oy, Oz coorBercTBeHHO (puc. 26.3).
Hanummnre ypaBHeHUA ILJIOCKOCTeH, CO-
Iep;KalIuX TPaHHU 3TOTO Kyba. Pue. 26.3

B

Hanunminre yvpaBHeHHE IJIOCKOCTH, KOTOpad MPOXOANAT Uepe3 TOUKY
M(1; —2; 4) 1 napaiejlbHa KOOpAUHATHOM IJI0cKocTH: a) Oxy; 6) Oxz;
B) Oyz.

OnpegenmuTe, Kakue U3 IIepeurcJIeHHBIX HHKE TTap ILI0CKOoCTel mapaJi-
JeJdbHBI MeXJIV CODOMH:

a)x+y+ez—1=0,x4+y+2+1=0

N\
N\

N

o
e
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26.10,

26.11.

26.12.

26.13.

26.14.

26.15.

oy ¥k ygFg=—1=0, x+=2—1 =4
B) -Tx+y+22=0,Tx—y—2z—-5=0;
r)2x+4y+6z2-8=0,—x—-2y—3z+4=0.

. IlepneHAUKYIAPHLI JIH IIJIOCKOCTH:

a)y+z+1=0unuy—-2+1=0;

0)2x - dy+z2z+4=0udx+2y+4z—-1=0;

B) Tx—y+9=0mry+2:2-3=0?

HaliguTe KOCHHYC yIjla MeXAY IJIOCKOCTAMM, 3aJaHHLBIMU ypaBHe-
HUSMU:

a)x+y+z2+1=0x+y—-2—-1=0;

0)2x +3y +62—-0=0,4x +4y + 22 -T=0.

C

Toura H(—2; 4; —1) ABiasgerTcd OCHOBaHHEM NeplHeHIHKYJdApa,

OIIVIIIEHHOT'0 M3 Haudajia KoOOpAHMHAT Ha ILJIocKocTh. Hamnmure ypas-

HeHHe 3TOH ILTOCKOCTH.

Hanumute ypaBHeHHe IJOCKOCTH, MPOXOAAIIEH Uepe3z TOUKY

M(1; 3; —1) u mapajaeabHON ILTOCKOCTH:

a)3x +y—z2+95=0;

0)x—y+95z2—-—4=0.

Hanumure vpaBHeHHUe ILTOCKOCTH, IIPOXOAAINel yepe3 TOUKH C KO-

opaunatamu (a; 0; 0), (0; b; 0), (0; 0; ¢), rae a, b, ¢ OTAUYHEI OT

HYyJ4.

B mpamoyronsHoM napastenenuneie ABCDA B C D, sepmunaa D —

HayaJo roopjauHar, pedpa DC, DA, DD, nexar Ha OcAX KOODAUHAT

Ox, Oy, Oz coorsercteedHo u DC = 3, DA = 2, DD =1 (puc. 26.4).

Hanumure ypaBHeHHe IIockoeTH ACD .

B npamoyronsHoM napasienenunene ABCDA B C D, sepmuaa D —

HauaJ0 KoopauHar, pedpa DC, DA, DD, ne:xar Ha 0CAX KOOPAHHAT

Ox, Oy, Oz cooreercTBeHHO U DC = 3, DA = 2, DD, = 1. Haiigure

KOCHHYC yIia Mexay miaockoctsamu: a) ABC u ACD ; 6) ADD n

ACD,; B) CDD, u ACD,.

D, . 26.16. B equanunom Kybe ABCDA B C D, Bep-
1 mHuHa [D — Havajo KoopauHAaT, pedpa

| DC, DA, DD, nexart Ha ocsAX KOODAUHAT
1 Ox, Oy u Oz coorBeTcTBeHHO. HajiguTte

| Yyroa MeskAy maockoctaMmu: a) ABC, u
Y 3 ) R C BCD; 6) ABC, u BDA .

5 26.17. B npaBnIbHOH IIECTHYTOJBHOI IIPHU3-

me ABCDEFA B C D E F Bce pebpa

138

B paBHBEI 1. Bepmminaa £ — HauaJgo Koop-
Pue. 26.4 nuHar, orpesrku ED, EA, EE1 JekaT Ha



ocax roopauHat Ox, Oy, Oz cooTBeTcTBeHHO (puc. 26.5). Haiigure
KOCHHYC yIia Me:RAy maockoetaMu BDD u AFE .

El ‘D1 4 S
7
5 ; iy X e :
Al : Bl " |
i l :

|

EE :\D T

D i - 0'
X . \ F ,‘ o= C
F C .
|
A B A G B
Puc. 26.5 Pue. 26.6

26.18. B npaBunabHOH miectuyrojgbHou nupamuge SABCDEF cTopoHEI
OCHOBaHHUA paBHBI 1, O0KOBEIe pebpa paBHbI 2. Toura O — 1eHTP
OCHOBaHUA, Touka G — cepenuna pedpa AB, orpesku OC, OG, OS
JIekaT Ha ocAxX rKoopauHat Ox, Oy, Oz coorBeTcTBeHHO (puc. 26.6).
HaiiguTe KocuHyC yriaa Me:xay miaockoetamMu SAF u SBD.

26.19. Haitgure paccroaaue ot Touku O(0; 0; 0) mo mirockocTH, 3agaHHOMN
ypaBHeHHeM x + y + 2 = 1.

26.20. B equHNYHOM KVOe A.BCDAIBICIDl BepiinHa [) — Havdalo Koop-
auHat, pedbpa DC, DA, DD, nexat Ha ocax xoopauHat Ox, Oy, Oz
coorBeTcTBeHHO. Touku E u F — cepenunsl pedbep BC u CC,. Haii-
IUTe paccTodHHe OoT Touku D 1o

mnockoct AEF. TZ
26.21. B npaMoOyroJbHOM IapaJjieenune- Dy 1 C,
ne ABCDA B ,C D, sepmusHa D — 2 :

Hauajao KoopamHat, pedopa DC, DA, A
DD, ne:xat Ha ocaX RoopauHar Ox,
Oy, Oz coorBercTBeHHO U DC = 3,
DA = 2, DD, = 1. Haiigure pac-
CTOAHHE OT TOUKH ) 10 ILIIOCKOCTH
ACD .

; 1
26.22. HanumuTe ypaBHeHHA IJIOCKO- .’ 2

cTeil, cojep:RalliUX I'paHH MHOTO- f/ 5 B
rpaHHHUEKa, H300pa’XeHHOTO Ha Yy
pucyHke 26.7. Puc. 26.7

s

>

p—t
A

)
RS
=
os)
Q

26.23. IlosropuTe napaMeTpHuecKye YpaBHEHUA NPAMOM Ha KOOPAMHATHOH
TJIOCKOCTH.
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26.24. Tlo agasorun ¢ 3ajagsyueM IPAMON HA KOOPAMHATHON IIJIOCKOCTH Ha-
MHIINTe MapaMeTpuyecKue ypaBHeHN A, 3ajiaoiiie IIpaMyio B KOOp-
AUHATHOM IPOCTPAHCTBE, MIPOXOAAIIYIO uepes TOURY A (X Y, 2,) 1
HanpaBAgOIINM BeKTopoM é(k; [; m).

26.25. HanumuTe mapaMeTpHuecKHe YpaBHEHHUA NPAMOI, NPOXoaAallei
gepes Toury O(0; 0; 0) 1 HanpaBagOIINM BekTOopoM €(1; 1; 1).

26.26. HanmumuTe mapaMeTpuuecKHe VpaBHEHHS IPAMOI, OPOXOAAHIeln
yepea Toukn O(0; 0; 0) u A(1; 2; 3).

§ 27. YpaBHenua npsamMoH B NpocTpaHCTRE

ITockoABKY IPAMYIO B IPOCTPAHCTBE MOKHO paccMaTpPHUBaTh KaK JIMHHIO
repeceueHus ABYX ILJIOCKOCTel, TO OJHHUM M3 CIIOCODOB aHAJIHUTHUYECKOTO
3aflaHuA IPAMOIl B IPOCTPAHCTBe ABIAETCSA 3aJaHUe ¢ IIOMOIIbI0 CHCTEMBbI
U3 IBVX VpaBHeHUH

ax +by +cz+d, = 0,
ax + by +cz+d, =0,
3aalonIuX TMapy nepeceKalnlIuxcs IJIOCKOCTeH.

PaccmoTpum apyroil crnocol aHalMTHUYECKOTro 3ajaHua npamoit. [na
ATOT0 3aMeTHUM, UTO JJIA 3aJaHHAd NPAMOH B IIPOCTPAHCTBE JOCTATOYHO 3a-
aaTh WK mapy Touer A (x; y,; 2,), A,(x,; ¥,; 2,), 4Yepe3 KOTOPbIe TPOXOJUT
aTa mpAMasd, WIH TOUKY A (X5 yY,; 2,) IPAMON U HANPABAAWULUL GeKMOp
e(k; I; m), mapanneasbHBIH 2TOH NPAMOM WM JeKalllid Ha Hel.

Eciu nmpAamas sagaHa AByMs Toukamu A (x; y,; 2,), A(x,3 Y,; 2,), TO B
KauecTBe HAIMPABIAIONIEro BeKTOpa MOKHO B3AThH BeKTOp A, A, ¢ KOOpAH-
HaTaMu (x,— X3 y,~ Y,; 2,— 2,), @ B KauecTBe TOUKH A KaKyIo-HHOYIb U3
TOUEK A, A.,.

Haiizem yves1oBHA, KOTOPBIM JOJKHEI VIOBIETBOPATE KOOPAMHATHI TOUKH
A(x; y; 2), 4T0DOBI OHA IPUHAJ e aJa IPAMON a, TPOXoAdAlleil yepe3 TOURY
A (x, y,s 2,) ¢ HAaIPaBAAWOIINM BeKTOpoM é(k; [; m) (pue. 27.1).

B arom ciyuae BeKTOp AjA(x — X3 ¥ — Y3 2 — 2,) AOJKeH OBITh KOJI-
JIUHeapeH BeKTOpy €(k; [; m), cienoBaTelbHO, KOOPAMHATEHI 3TUX BEKTOPOB
TOJIKHBI OBITE IPONOPIMOHAIBHEL, T. €. JOJIKHBI BHIIIOJHATHCS paBeHCTBa

z, Jx-xo=kt,

y—Y, =i,
A// lz - 2, = mt,
o /'e'(' kil:m) rae t — AelCTBHTEAbLHOE YHCIO.
Ilepennuiem sTH ypaBHeHUA B BHjE

O <y x = x, + ki,

= y =1y t+ 1,

y 2 = 2y + mt.
Pnc. 27.1
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OHHM HAa3BIBAIOTCH NAPAMEMPUYCCKUMU YPABHCHUAMU NPAMOU 8 Npo-
cmpaHecmee,

B cjqIviuae, eC/lIln KOOpAMHAaTHI HaIllpaBIAWIIero BeKTOpa OTJIHYHBI OT
HVJIA, TO, pa3jle]IIBE YpaBHeHHNA Ha COOTBeTCTBVIOIIIHMe KOOpPpAMHATHI, ITOJIV-
UM VpaBHeHHA
[ — 25

k
U — Yo

—_...1-"

!
W if:

m

Bt'

.

.

Hermaouaa U3 HUX nmapaMerp t, IMOJYYUM YpPaBHEHUA
X—Xo _Y—lYo _ 2—2
k ! m
KOTOpPbIe Ha3bIBAIOTCA KAHOHUYCCKUMU YPAGHCHUAMU NPAMOU 8 Npo-
cmpaHcmaee.

B cnyuae, ecam npaMas B IPOCTPaAaHCTBE 3ajaeTcd ABYMS TOUKAMH
Alx;y;2),A(x,; Yy, 2,), To, BBIOUpasd B KaUueCTBe HAIPABIAIOIIETO BEKTO-
pa BeKTOp E-Z;(x2 — X3 Y,” Y5 2,~ 2,) U B KauecTBe TOUKH A TOUKY A ,
MOJVUNM CJAeAVIoN[le YpaBHeHHUd:

x = %+ (xXy — ),
y=uy + @ -nph
z2=2z + (3 - ).

SanuIuTe KAHOHHUeCK e YPABHeHUs IPAMOH, TPOXOoAAIleil uepes TOUKN A (X1 ¥ ; 2)),
Az(xz; ¥ 22)'

Hanmumure dGopMyny ATa KOCHHYCA VIVIA MeXAV ABVMA NPAMBIMHM ¢ HANpaBJfAo-
UMK BekTOpaMu € (k; [ i m ) n efk,; l; m).

OO0rp1uHO B (pusmUecKHX 3ajadax mapaMeTp { UrpaeTrT poJib BpeMeHH, a
mapaMeTpuuyecKue YpaBHeHHA IIPAMOM paccMaTpHMBalOTCA Kak VpaBHEeHHUA
IBH;KeHHA TOuKH. Tak, MoMeHTY BpeMeHHN ¢ = (0 cOOTBeTCTBYET TOUKa
A (x, y,s z,) Ha npamoil. IIpn maMeHeHHNH mapaMeTpa ¢ ToO4Ka A ¢ KOOp-
AUHaATaMu (Xx; y: 2), VAOBIAETBOPAKWIIUMHI apaMeTpUUeCKUM YpPaBHEHHAM,
OyaeT mepeMeniaThbesa mo npaMoil. Jloxaxkem, UTO mepeMenieHne TOUYKH I10
NpAMOH ABJIAeTCA PAaBHOMEDHBIM JBH:KeHHEeM M HalJleM ero CKOpoCTh.

PaceMoTpuM IpoMe:XVTOK BpeMeHH OT 1‘,1 a0 tz, T = t2 — tl. BexTop
nepeMerieHnsa A A, TOUKU Ha NPSMOH 3a 3TOT IIPOMEKYTOK BpeMeHH Oy-
neT uMeTh KoopauHaThel (RT; [T; mT). Pazgenns BeKTop nepeMenleHHA Ha
BpeMa T, TTOJIVUUM, UTO BEKTOP CKOPOCTH UMeeT KoopauHaTsl (k; [; m). On
COBIIaJlaeT ¢ HAIIPABIAKIOIHM BeKTOPOM € W He 3aBHCHT OT BbIOOpa IIpoMe-

141



- -

KYTEA BpeMeHH. CaenoBaTebHO, ABHMKEHHE TOUYKH IO IPAMOH ABJIAETCH
paBHOMepHEIM. J[JTMHAa BeKTopa CKOPOCTH

8| = VB2 + I + m?

IIpeacTaBIAgeT co00H CKOPOCTh ABH:KEHHUA TOUKHU IO IPAMOIM.

' Bonpochi j

1. Kark MOXKHO 3a/1aBaTh NPAMYVIO B IPOCTpaHCTBe?
2. Karoil BeKTOpP HA3LIBAETCA HANPAGARIOWUN SEKMOPOMN NPAMOUT
3. Kariure ypasHeHHA NPAMON HA3LIBAIOTCHA NAPAMEMPULCCKUMUT

27.1.

27.2,

27.3.

27 4.

27.6.

27.7.

27.8.

B

Hanumure ypaBHeHH A, KOTOPBIMH 3aal0TCA KOOPAUHATHBIE IIPAMBIe:
a) Ox; 0) Oy; B) Oz.

Hanumure nmapamMeTpuuecKkHe VpaBHEHUA IIPAMOI, NpoXomdlieit
yepe3 Touky A(l; —2; 3) ¢ HanpaBAAKIIUM BeKTOopoM €(2; 3; —1).
Hamumure nmapaMeTpHuecKHe ypaBHeHHS NpPAMOM, NpPoXoadmien
dyepes Touku A (—2; 1; —3), A(5; 4; 6).

Hanmummure nmapaMeTpHuecKHe YpaBHeHHS NPAMOH, NPOXOAAIlel
uepes3 Toury M(1; 2; —3) 4 nepreHAUKYJIAPHYIO ILIOCKOCTH X + Y +
+z+1=0.

. Onpe,zxe.rm're B3alMHOe pacIiojloXeHHne INpAMBIX, 3ajJjaBaeMbIX YpaB-

HeHUAMHU:
x=1+2t, [x=383+1,
y=1+%, y = -8t,
z=1+3t; |z= 4+ 2t

C

Haiigure KoOpAMHATEI TOUKH IepeceueHu s IIOCKOCTH 2x —y +2 — 6 =
= 0 u npamoii, npoxoadaiieil yepe3 Touku A(—1; 0; 2) u B(3; 1; 1).
Touka aBH:KeTcA NPAMOJHHEHHO M paBHOMEpPHO B HalpaBJIeHHUH
BerTopa €(1; 2; 3). B HauaiabHBII MOMeHT BpeMeHH { = (0 oHa nMe-
na xoopauHate! (—1; 1; —2). Kakue KoopamuHaTEI 0OHA OyAeT UMeTh B
MOMEHT BpeMeHH [ = 47

IlapameTpnueckre ypaBHeHHA IBHIKEHHA MaTepHAIbLHOM TOUKH B
ITPOCTPaHCTBE MMEIOT BH:

x =1+2t,
y=2-2t,
z =-3+1t.

HaiiguTe cKOpOCTh ABHIKEHHS 3TOH TOUKH.



27.9. Touka aABHKeTCA NPAMOJMUHEITHO U paBHOMEpPHO. B MOMEHT BpeMeHH

t = 2 oHa umeJa KoopAuHAaATHI (3; 4; 0), a B MOMeHT BpeMeHR t = 6 —
koopmuHaTe! (1; 2; —1). KakoBa cKOpPOCTh ABUIKEHHUA TOUKHU?

27.10. HaiignTe KOCHHYC VIJIa MEKAY NPAMBIMHE, HATIPaBIAIOIIIe BeKTOPEI

KOTOPBIX UMeT koopauHaTsl: a) (1; —1; 1) u (1; 1; 1); 6) (1; 0; 0)
u (131 1).

27.11. B mpamoyroasHoM nmapaenenumnejie ABCDA B C D, sepmmHa D —

3.

(W]}

Hayvajio KoopauHat, pedbpa DC, DA, DD, nexar Ha 0CAX KOOPAHHAT
Ox, Oy, Oz coorBercTBeHHO U DC = 3, DA = 2, DD, = 1. Haiigure
KOCHHYC yIja Me:kay npAMeIMH AB, u BC,.

ITPOBEPL CEBA!

. HaliguTe miomajnb cedueHHMS NPaBHJIBHOH TPeyroJbHOI NPHU3MEI

ABCA B C,, Bce pebpa KOTOpOH paBHBI 1, INIOCKOCTBIO, MPOXOJAIIei

uepe3 cepeuHbl pedep AB, AC, A B :

A. 0,5. 2 ol I C. g D. %—31

. HailiguTe nomaab ceueHU A NPpaBUIbBHOM YeTRIPeXyIroIbHON IMIpaMu bl

SABCD, cTopoHBI OCHOBAHUA KOTOPOIH paBHEI 1, a 00KoBEIe peOpa paBHBI
2, IJOCKOCTRIO, IIPOXOAAINel uepe3 cepeuHEl pedep SA, SB, SC:

A. 0,25. B. 0,5. . L. D. 2.

Hajigure nnoinmaab cedyeHUA NPABUJILHOM INECTHVIOJLHOM IPH3MEI
ABCDEFA B C D E F , Bce pedpa KOTOPOH PaBHEI 1, ILIOCKOCTEIO, IPO-
XojAlell yepes BepiinHsl B, E, E :

A. 0,5. B.. 1. G L, D. 2.

Hajigure nnomanb cedeHUA MPaBUIBHOH HMIECTUVIOJLHON MMHUPaMHIbI
SABCDEF, cTopoHBEI OCHOBAHUA KOTOpPOHM paBHEI 1, a DOKOBEIe pedpa
PaBHEI 2, IJI0CKOCTHIO, IPOXOoAANIel uepe3 BepmnHeL S, C u F:
A, 1. B. 2. C. V2. D. /3.

. B emunmanOM Ky6e ABCDA B C D maiignTe nnuHYy BekTopa AB + AD +
+ AA:
A, 1. B. 2. C. 2. D. J8.
Haiiiure KoopAHHATHEI OPTOTOHAILHONW MpoeRIUN Touku A(—95; 6; —7)

Ha IUIOCKOCTE Oyz:
A. (0; 6; —7). B. (—5; 0; —7). C. (—5;6; 0). D. (—5; 0; 0).

. Haiigure paccroaraue or Toukn B(3; —8; —11) go miockoctu Oxy:
A, —11. B, 10, C. 3. D. 8.
Ha rarkom paccrogaunu ot ocu Oz Haxoaurcd Toura C(1; —3; 6):
A. 5. B. 213. C. 6. D. J26 ?
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. HaiiguTe pacctodanue Mexay toukamu E(—1; 0; 4) m F(2; —5; 1):

A. 518. B. J51. A8 D. /59.

HaiiguTe roopauHATHI cepeAnHBI oTpesrka GH, ecau G(3; —2; 0),
H(0; —12; 5):

3 5 3 5 5
A. (5; -d; 9). B, (8;=T; —5). C. (5; =3 5)' B 8 T —5).
HaiiguTe KoopauHATHI LIeHTpa ceprl, 3aJaHHOIl YpaBHEeHUEM X~ + y* +
+ 22+ 2y—4z+1 =0
A, {1:=15:2). B. (1;2;=1).. C. (0;—1;2). D. (03 1:5=2).

. Haiignre roopauHatel BekTopa IJ , ecan I(5; —1; 2), J(3; —2; 0):

A, (2:-132). B. 2:—1:; 2). C.{(2; =83 2). D, 25 =1 7=2).
Haiinure anunRy BekTopa KL, ecan K(0; —1; 2), L(—3; 5; 0):

A. V29. BT €. 5; D. 247.
HaiiguTe AIUHY BeKTOpa 5i — | + 2k:

A. 36. B. 6. C. +/30. D. 247 .
HaiiguTe cransgpHoe IpoU3BeieHHe BeKTOpoR a(—5; 6; 1) u b(0; —9; 7):
A. -52. B. 47. =47 D. —56.

IIpu rakom 3HAYEHUH k BexTopel 2d — kb W @ + b TepNeHAUKYISPHEL,
ecau a(0; 1; —2) u b(2; 0; 1):

A, 2. B. 3% a C. —3% 2 D. Her pemmenusa?

. Tourka M(2; 1; m) npHHagjdeskUT IJOCKOCTH 3x —y + 2z — 1 = 0.

Haiigure m:
A. 3. B. —3. C. 2. ) B i 1A

Haiigure ypaBHeHUe ILIOCKOCTHU, ITapajiebHON ILTOCKOCTH 4x — dY +
+ 2z + 11 = 0 n npoxoadaiel uepes Toury P(3; —2; —4):

A.4x —dy +22-10=0. B.8x — 10y + 4z + 22 = 0.
C.4x—-5dy+ 22+ 14=0. D.4x -5y + 22— 14 = 0.

Onpegenute, Kakas (purypa B IPOCTPAHCTBE 3ajlaeTcAd YpaBHEHHEM
y:+ z2=0:

A. ITmocroeTs Oyz. B. Ock Ox.

C. Ocu Oy u Oz. D. ITnocroctn Oxy u Oxz.

Onpegenure, Kakad (UIypa B IPOCTPAHCTBe 3ajaeTcd HepaBeHCTBOM
z20:
A. Iloayocs Oz.

B. IloaymnpocTpaHCcTBO, OrpaHHUYeHHOE KOOPANHATHOH ILIOCKOCTRIO Oyz.
C. ITosnynpocTpaHCTBO, OTPpaHUUYEHHOE KOOPAMHATHOH IJIOCKOCTRIO OXx2.
D. ITonynpocTpaHCTBO, OTPAHHUEHHOE KOOPAMHATHON ILIIOCKOCTLIO OXY.



OBOBIIAIOHIEE IIOBTOPEHHUE
¥TJbI
B

¥Yroa mexay NpAMBIMH

1. B xkybe ABCDA B C D, maigute yroi Mexay NpAMbIMH AB u CB,.

2

ozg--ool

. B xry6e ABCDA B
. B xyoe ABCDA B

. B kyoe ABCDA B
6.
. B ryoe ABCDA B
. B rybe ABCDA B
. B rybe ABCDA B
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

CD
C D
C.D
CD
CD
C D
C D

: HaliuTe yrol MesXay NpAMBIME AB u DA .
1
1
1
1
1
1
C.D
1
1
1
1
1
1
1

HaiUTe Yroa MeKay NpAMBIMH BA CB,.
B rybe ABCDA B HaiguTe yroa Mexay npaMeiMu BA u B D,.
HaiauTe yroa Mexxay npaMeiMu BA u AC.
HaiuTe yroJa Me:xay npAMeiMu BA u AD .
HaiuTe yroa Mexay npameiMu AC u BD..
HaUJuTe yroia Me:xkay npameiMu AC u DBI.
HaiguTe yroa mMe:xay npameiMu BC u CA,.
HaiguTe yroa Me:xay npaMmeiMu BC u DB,.
HaiuTe yroa mMe:xay npameiMu CA u DC..
HaiuTe yroia Me:xay npameiMmu BD u DC..
HaiauTe yroia Mexay npameiMmu BA u AC,.
HaiiguTe yroja Me:xay nupaMmeiMu BA u DB, .
HaiuTe yroia mMe:xay npameiMu AD u CA,.
HaUAUTe yroia Mesxay npameiMmu AD u DB, .
B rybe ABCDA B C D, naiigure yroia mexjay npameima A C u DB..
B xyoe ABCDA B C D, maiigure yroa me:xay nupaMmeimu A C, u BD .

B npaBunsHOM Te'rpaanpe ABCD malauTe yroJ MexXay nNpaMbIMH AB
u CD.

B xybe ABCDA B

C.D
C.D
C D
C.D
C D

B ryvoe ABCDA B
B ryboe ABCDA B
B xy6e ABCDA B
B xkyoe ABCDA B
B ryboe ABCDA B C D
B xybe ABCDA B C D

[ e e N = e I = R~ R = S = R = T~ R = B

I
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
B ky6e ABCDA B
1
1
1
1
1
1
1
1

. B nmpaBunsHOM TeTpasnpe ABCD HaliguTe yroJs Me:xay npambiMu AC

u BD.

. B nmparunsHOM TeTpasape ABCD touxku E u F — cepegussl pebdep co-

orBeTcTBeHHO BC u BD. Haiigurte yroa mMe:xay npameiMu AB u EF.

. B nmpaBuasHOM Terpasape ABCD touxku E u F — cepeauHbl pebep co-

orBeTcTBeHHO BD u CD. Haiigure yroa me:xay npamMeiMu AD u EF.

. B mpaBunsHOM TeTpasape ABCD touku E, F, G — cepeanHbl pedep

cooTBeTcTBeHHO BC, BD, AD . Haiigute yroan EFG.

. B npaBunbsHOM TeTpasape ABCD touxku E, F, G — cepeauHnl pedep

cooTBeTcTBeHHO AB, AD, CD. Haiigure vroa EFG.

. B nmpaBuabHOI TpeyroabHoil mpusme ABCA B C , Bce pedpa KOTOPOH

Qe 4
paBHEHI 1, Touka DD — cepeanHa pedopa BC. Haiigurte yroa Mmexay mnpd-

MeIMH BB, 1 AD.

. B mpaBuisHON TpeyroasHoll npusMe ABCA B C , Bce pebpa KOTOpPOH

paBHBEI 1, Touka D — cepeguna pebpa BC. Haiijgure yroj Mexay npsa-
meiMu A C, u AD.
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. B mpaeunbHOi TpeyroybHol npusme ABCA B C,, Bce pebpa KOTOPOM

paBHEI 1, Touka D — cepeauna pedpa BC. Haiignre yron Mme:xay np4-
MeiMu B C, u AD.

. B mpaBuiasHON TpeyroapHOli mpusme ABCA B C , Bce peGpa KOTOpO#

paBHEBI 1, Touka DD — cepeauHa pebpa BC. Haiinurte yron Mme:xay npd-
MeiMu CB, u AD.

. B mpaBunbHOHN TpeyroabHol mpusMe ABCA B C , Bce peGpa KOTOpOH

paBHBI 1, HaliguTe KocuHyC yria AC B.

. B npaBuIbHOI UyeTkIpeXyroabHoM nupamuae SABCD, Bce pebpa KoToOpoit

paBHEBI 1, HAAHATe YroJa Me:Xay npaMeiMu SB u AC.

. B mpaBHIBHONI YeThIpeXyroiasHoH nupamujge SABCD, Bce pedOpa KOToO-

poil paBHEI 1, Toukn K, F — cepenunHbl pedep cooTReTcTBeHHO AB, BC.
Haiigure yroa me:xay npaMbeiMu SA n EF.

. B mpaBHAIBHON UeThIpexXyrojabHoi nupaMmuge SABCD, Bce pebpa KoTo-

poil paBHEI 1, Touka £ — cepeauna pebpa SC. Haiigure yroan Me:xmay
npambeIiMu AD u BE.

B mpapunbHOM mectuyronbHod npusme ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHEI 1, HaiguTe yroa ABD .

B mpasunbHOM mectuyroinbHoi npuame ABCDEFA B C D E F , Bce
pebpa KOTOpO# paBHEI 1, HaiiguTe TaHreHnc yria ABE ..

B mpaBuiabHO# mectuyroasHoil npusme ABCDEFA B C D E F , Bce
pebpa KoTOpoi paBHEI 1, HaliguTe yroa Mesxkay npameiMu AC u B F .
B mpaBunbHO# mectuyronbHoi npuame ABCDEFA B C D E F , Bce
pebpa KoTOpO# paBHEI 1, HaliguTe yroa Mesxay npaMeiMu AC u B D..

- B mpaBuibHON miecTuyroinbHod npusme ABCDEFA B C D E F , Bce

pebpa KOoTopoil paBHBI 1, HAIJHTe TaHTeHC VIJa MeXAy IpaMbeIMHa AB
u CF..

. B mpaBunbHOM mectuyronbHod npusme ABCDEFA B C D E F , Bce

pebpa KoTopoi paBHEBI 1, HaiiguTe yroa ACD,.

. B mpaBuiabHO#N ImectuyroiabHod npusme ABCDEFA B C D E F, Bce

pebpa koTopoil paBHE! 1, Haligute yroa AC D .

- B mpaBuwibHON mecTuyroasHoi npusme ABCDEFA B C D E F , Bce

peOpa KOTOpOil paBHEI 1, HalijuTe TaHIeHC yIiaa MexAy npaMeiMu CC,
u BE o

. B mpaBuiabHON miectuyronbHod npusme ABCDEFA B C D E F , Bce

pebpa KoTOpo# paBHEI 1, HaliuTe yroa Me:xaAy npaMmeiMu BF u CC,.

. B mpaBuibHO# mectuyronbHoi npusme ABCDEFA B C D E F , Bce

pebpa KOTOPOW paBHEI 1, HalJuTe Yyroa Mexay NpAMeIMUA BA u B E.

- B mpaeunpHON mecTuyronbHod npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOH paBHEBI 1, HalAUTe yroa Me:xay npaMeiMu AC u DF .

. B npaBuasHON mrectuyrosibHoH nupamuge SABCDEF, cTOpOHEI OCHO-

BaHUA KOTOpPOH paBHBI 1, a 60KOBRIe pedpa paBHBI 2, HAWANTE KOCHHYC
yria Me:xay npaMeiMu SA u BC.
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. B mpaBuabHOI mecTUyTrobHOU nupamuge SABCDEF, cTopoHBI OCHOBA-

HHS KOTOPOIl paBHEI 1, a bokoBEIe pebpa paBHEI 2, Touka G — cepejuHa
pebpa SD. Haiigure yroa me:xay npameiMu AG u BC.

B npaBuanHON mectuyroabHOoH nupamuge SABCDEF, cTOpoHBI OCHO-
BaHHA KOTOpoOH paBHBI 1, a DOKOBhIe pebOpa paBHBI 2, HAWJAUTE VIO
Mexxay npaMeiMu SA n BF.

B npaBuasHON mectuyroabHod nupamMuge SABCDEF, cTopoHBI OCHO-
BAHMSA KOTOPOH paBHEI 1, a OOKOBBIe pedOpa paBHBI 2, HaUgUTe VIOJ
Mexay npavMeiMu SA u CE.

HaiiguTe yroa Me:xIy CKpellHBalOIIMMHICA pedpaMu OKTasapa.

¥T0J MexRIy IPpAMOH H MJI0CKOCTBIO

. Brybe ABCDA B C, D HalguTe yroa Mexay npaMoil AC 1 IJI0CKOCTHIO

BCD..
B Kyﬁe ABCDA B C D HaHJUTe VIoJ Me:xIy npamMoi BD U IIJI0OCKOCTEIO
BCD ..
B Hy6e ABCDA BC D HAWJNTe YTOJ MeKAY NpAMoil DA 1 INIOCKOCTBIO
BCD,.

B RVGG ABCDA B C| D HaNuTe YIoa Meskay NpaMoi AD, U IJI0CKOCTRIO
BCD,.

¢ B Rvﬁe ABCDA B C D HAaHAUTe Yyroa Mexay npaMod A C 1 IIOCKO-

CTBIO BCD

. B xybe ABCDA BC D HaWUTe YroJ Me:KAy npamMoit BC, 1 INIOCKOCTHIO

BCD.,.
B hy6e ABCDA B C, D HaliuTe yroia Mexxay IpAMoil AB ¥ IJIOCKOCTHIO
ABC,.
B Ky6e ABCDA B C, D HapAanuTe Vvroa Me:xay npamoii AC 1 IJ0CKOCTHIO
ABC..
B Ky6e ABCDA B C, D HauTe Yro Mexay IpAMoi AB, U IIOCKOCTRIO
BDD,.

. B hyﬁe ABCDA B C D HaluTe yroJ Me;Kay npaMoii BC, 1 IIOCKOCTHIO

BDD,.

. B Ky6e ABCDA B C, D HaUJHTe Yroa Me:x Ay IpaMoii CA, U IIJIOCKOCTEIO

AB D..

. B Ky6e ABCDA B C D HaiuTe YroJl Mexay IpaMoi BD U IIOCKOCTBIO

ACB..

; B TeTpaazl;pe ABCD, Bce pebpa KoToporo paBHbl 1, Touka £ — cepeguHa

pedpa AD. Haiigute yroa me:xay npamoil AD u nmiaockoceTeio BCE.

. B rerpasape ABCD, Bce pebpa KoToporo paBH=uI 1, Touka E — cepeanHa

pebpa AD. Haiigure yvroa Mexkay npamoil AB u nmiaockocTthio BCE.

5. B npaBuibHOH YeTsIpexyroiabHoi mupaMmuge SABCD, Bce pebpa KOTOpoit

paBHEBI 1, HAHJHTEe VroJa MeKay npaMoil SA U mirockocThio SBD.
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B npaBuibHON YeThIpeXyroabHoil nupaMuge SABCD, Bce pebpa KoTOpoil
paBHEI 1, HalifuTe Vroa Me:kay npamoit AB u nnocrocrtsio SBD.

. B nmpaBuasHOH mecTuyroiabHod nupaMmuige SABCDEF, cTOpoHBI oc-

HOBaHHSA KOTOpPOH paBHBI 1, O0KOBEIe pebpa paBHBI 2, SH — BhICOTA.
Haiigure Tanresc yra Me:xay npamoil SH u naockocteio SBC.

B nmpaBuiabHON miectuyronsHod npusme ABCDEFA B C D E F , Bce
pedpa KOTOpOI paBHBI 1, HallfuTe TaHTeHC yIja Mexay npamoi BE,
1 1maockocThio ABC.

. B mpaBuiabHON ImectuyroiabHod npusme ABCDEFA B C D E F, Bce

pebpa KoTOpOii paBHEI 1, HaliuTe yroa MesxIy IpaMoid BD | II0CKO-
cTthio ABC,

. B mpaBuiasHON mectuyronsHoid npusme ABCDEFA B .C D E F , Bce

pebGpa KoTopoil paBHEI 1, HallIuTe yroJ Mexk Ay npamoii AB u IJIocKoO-
cTei0 BCC o

. B mpaBuiapHON miectuyronbHON npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoll paBHBI 1, HAWANTEe Yroa Mexay npaMoil AF U ILIOCKO-
ctei0 BCC,.
B mpaBuiabHOi mecTuyroabHod npuasme ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHEI 1, HAHAUTe yIroJ Me:xRAYV npamoil BF U IJI0CKO-
cTeio BCC .

. B mpaBuibHON ImectuyronsHoid npusme ABCDEFA B C D E F , Bce

pebGpa KoTopoil paBHEI 1, HalilTe VroJa Me:xay npamoil BE u 1miIocko-
cTeio BCC,.

. B mpaBuibHO# mectuyronbHoil npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHBEI 1, HAUIUTE Yroa Me:xAY npaMoil BD u niaocko-
ctei0 BCC,.

5. B mpaBuibHON mecTHyroasHON mnpusme ABCDEFA B C D E F , Bece

pebpa KoTOpO# paBHEI 1, HalAuTe Yo MexAy upAMoii FB U II0CKO-
cTei0 BCC,.

. B mpaBuibHON ImectuyroiasHoid npusme ABCDEFA B .C D E F , Bce

pebpa KoTopoil paBHEI 1, HallAUTe Yroj MeXAy npaMoil AB U II0cKo-
cteio BDD ..

. B mpaBunapHON mecTuyroiabHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOH paBHEI 1, HAaWANUTe YTOJ MeKAY TpAMOil BA | IINTOCKO-
ctei0o BDD .
B mpasuibHOil mectuyroabHoi npusme ABCDEFA B C D E F , Bce
pedbpa KoTopoil paBHHI 1, HalAUTe YroJ Me:xRAY npamoil FB U miocko-
cTei0 BDD .

. B mpaBuibHON mectuyronsHoi npusme ABCDEFA B .C D E F , Bce

pebpa KoTopoil paBHEI 1, HaHAUTe Vroa MexAy npamoil AF # IJI0CKO-
ctei0 BDD e

. B mpaBuiabHON miectuyronbHoid npusme ABCDEFA B C D E F , Bce
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pebpa KoTopoll paBHEI 1, HAliAUTe Yol MeXAY IpAMoil AB 1 IJI0CKO-
cThi0 BEE .
B mpaBuibHOM mectuyroinbHou npusme ABCDEFA B C D E F , Bce
pebpa KoTOpol paBHEBI 1, HAAUTe yroa Mexay npamoi AD 1 IIJI0CKO-
cTei0 BEE .
B mpasnapHO#N mectuyronbHoi mpusme ABCDEFA B C D E F , Bce
pebpa KOTOPOH paBHEI 1, HANAUTe YTOJa MeKAy IpAMoid BB, U IIOCKO-
creio BCE .

. B mpasunpHON mectuyroabHoil npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoi paBHEI 1, HAMIUTe Yroa MexAV npamoil BF 1 miocko-
cTeio BCE .

. B mpaBuabHOH ImecTHyroiabHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTopod paBHEI 1, HaiiauTe yroa Mexay npamoit CC, U II0CKO-
cTei0 BDE .

5. B npaBuabHON mecTuyronsHon npusme ABCDEFA B C D E F |, Bce

pebpa KoTopoilil paBHEI 1, HallAUTe yro Me:RAy nNpAMoil AB U MJI0CKO-
cTei0 BDE .

¥roa Me:mxay IByMA MIOCKOCTAMH

. B rybe ABCDALBIC'IDl HaiiuTe yroa Mexay ILIockocTaAMH ABC u

BCC,.

. B rybde ABCDAIBICID1 HaiiuTe yroJ Mexay ImockocTaAMu CDD wu

BCD..

. B rybe ABC'DA]BlCIDl HaluTe yroa MexaAy maockoctamMu AB C u

BCD .

- HpélBHJIbHOM rerpasape ABCD touka E — cepeaguna pebpa AD. Haii-

auTe yroa Me:xay miaocroctamu ACD u BCE.

. B mpaBuIBHON YeThIpeXyroabHOH nupamuge SABCD, Bce pedpa KoOTo-

poii paBHEI 1, Touka E — cepenuHa pedbpa SC. Halignte yroa Mexay
niaocrocTaMu ABC u BDE.

. B npaBunpHOH mIecTuyrojJbHod nupamMuge SABCDEF naliiuTe yron

MexxaAy miaocroctamMu SAD u SBE.

. B mpaBunbHOM mecTuyronbHoil npusme ABCDEFA B C D E F Hajiure

yroa Mesxay miaockoeramu AFF, n ACC,.

. B npaBunbHOH mecTuyronsHou npusme ABCDEFA B C D E F uaiiiure

VToJI Mexay miaockocTaMu ABB, n AEE..

. B mpaBunbHOI mecTuyroasHoi npusne ABCDEFA B C D E F naiigute

yroa Mesxay miaockoetaMu ACC, u AEE .
B npasuibHOM mecTUyroasHoil npusme ABCDEFA B C D E F naiijure
yroa Mexay miockoetamu AFF, u BCC .
B npaBuibHOI 1iecTUyroabHOi npusme ABCDEFA B C D E F naiigure
Vroa Mesxay miaockoetamMu AFF u DEE .
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B npasunsHOI miectuyronsnoii npusme ABCDEFA B C D E F Haiiiute
Vyron Mexay IockocTaAMu AFF 1 BDD

B npasuiasHOI IIIECTI/IYI‘OJIBHOH npn3me ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHBEI 1, HANAUTE YroJ MeXIV nnocxoc'rmvm ABC H
BDE .

B npsliBnanoﬁ mecTuyroabHo# npuame ABCDEFA B C D E F Haiigute
yroa mexay miaockoctaMu ACC, u BFF .

. B mpaBuibHOM mecTuyroabHoil npusme ABCDEFA B C D E F, naiijure

VIOa MeXAy maockoeTaMu ADD u BFF

B npaBuabHOM IIeCTHYTOJbLHOH npname ABCDEFA B C D E F , Bce
pebpa KoTOpoH paBHBI 1, HaliJUTe VIOl MeXIV HHOChOCTHMH ABC u
BCE .

B I'II;aBHJII:HOﬁ mecTuyronbHoi npusme ABCDEFA B C D E F , Bce

pebpa xKoTopoil paBHEI 1, HaiiguTe yroa Mexay miaockocramu BCE u
BCC,.

C

¥roa Me:xay NpIMbIMH

. B ryoe ABCDA B C D, HaiiiuTe KOCHHYC YIiia MeXIy IpAMBIMH AB U

CA

]Q

. B xybe ABCDA B C D, HaiiguTe TaHTeHC yIia MeXAy ONpAMbBIMU AB 1

DB,.

. B kybe ABCDA B C D, HaiiguTe KOCHHYC yIVIa MeXAY NPAMBIMU BD,

u DB..

1
B kybe ABCDA B C D, HailjuTe KOCHHYC yrja MexaAy npameiMu AC,
n CA,.

. B nnpaBuasHOM Terpasape ABCD tourka E — cepenuna pebpa AD. Haii-

OIUTe KOCHHVC yrya Mexay npameiMu AB u CE.

. B mpaBuabHOM TeTpasape ABCD tourka FE — cepeaguna pedpa BC. Haii-

AUTe KOCHHVC yria Me:xkAy npameiMu AB n DE.

. B nmpaBruisHOM Terpasape ABCD touknu E, F — cepeauasl pedep cooT-

BeTcTBeHHO AB u BC. Haiigure Kocunyce yriaa EDF.

. B npaBunsHOM TeTpasipe ABCD touka E — cepeauna pebpa AD. Haii-

IUTe KocuHye yriaa BEC.

. B mpaBuiabHOH TpeyroasHoil mpusme ABCA B C , Bce pedpa KOTOPOH

b
paBHBI 1, HaliIUTe KOCHHYC YIJIa MEeXIV IIpHMlI:Hl\dH AB u CB,.
B npasunbHON TpeyroabHoi npusme ABCA B C , Bce pedpa KOTOPOH
paBHEI 1, HAHTe KOCHHYC yria MexaAy npameiMu AB, u BC..
B npaBuiabHOU YeThIpeXyroidbHoH nupamuae SABCD, Bce pebGpa KoOTo-
poil paBHBI 1, Touka F — cepeanHa pedopa SC. Hailinure TaHreHe yrJa

Mexay npamMelMu SA u BE.
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. B npaBuabHOII YeThIpexyroabHOH nupamuge SABCD, Bce pebpa KoTo-

poil paBHEI 1, Tourka E — cepeauna pedbpa SC. HaiiguTe KocHHYC yIJia
ABE.

. B npaBHIBHON YeTRIPeXyToibHOU nnpaMuge SABCD, Bce pedpa KOTOPOIt

paBHBI 1, Toukn E, F — cepenuHbl pedep cooTBercTBeHHO SC u SD.
Haiigure rocunye yraa BEF.

B npaBunisHOI YyeTsIpexXyroabHoi nupaMmuie SABCD, Bce pebpa KOTOpoOi
paBHBI 1, Toukn E, F — cepeauHbl pebep coorBercTBeHHO SC m SB.
Haitgure KocuHyC yria Me:xAy npaMeliMu AF u BE.

. B nmpaBuiIsHOI YeThIpeXyroabHoi nmupamuge SABCD, Bce pebpa KoTOpoOit

paBHEI 1, Toukn E, F — cepenuHbl pedbep coorBeTrcTBeHHO SC 1 SD.
Haiigure KocuHyc yria Me:xay npaMmeiMu AF u BE.

B mpaBunbHO# mecTuyroapHoi npuame ABCDEFA B C D E F , Bce
pebpa KoTopoM paBHEI 1, HAHANTE KOCHHYC YIJa MeRAY npaMbeiMu DE
u BF .

B mpaBuabHON mectuyroibHou mnpusme ABCDEFA B C D E F,, Bce
pebpa KoTopoil paBHBI 1, HAWAHTE KOCUHYC yIvia MeKAY NpaAMbIMA AB
uCD,.

B mpasuisHOM mecTuyroisHod npusme ABCDEFA B C D E F , Bce
pebpa KoTopoH paBHEI 1, HAWJAHUTe KOCHHYC yIVla MeKAY NpAMbeIME AB
u CE..

B mpaBuabHO# mectuyroabHod npusme ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHBI 1, HAIIUTe KOCUHYC VIVIa MeXAY IpAMBIMH DF
n CE,.

. B mpaBunbHOU mectuyronbHoi npuame ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHEI 1, HAHINUTe CHHYC VIVIa MeKAY NpaMbeIMu DF u
CF:,
1

. B mpasuiabHol mectuyronbHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHBI 1, HaAlIUTEe KOCUHYC VIJIa MeX Ay npaMbeiMu AC
u DE..

. B mpaBuisHON mectuyroasHon npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOI paBHEI 1, HAHAUTE KOCHHYC YIJIa MeXKIy IpAMBIME BA,
u CB,.

. B mpaBuibHOU mrecTHyronbHOU mpusme ABCDEFA B C D E F , Bce

pebpa KOTOpOI paBHEI 1, HAWAUTe KOCUHYC YIJIa MeK1y IpAMBIMUA BA,
u DC..

B mpaBuinHO#N mectuyroisHoil npuame ABCDEFA B C D E F,, Bce
pebpa KoTOpoii paBHEI 1, HAMANTe KOCHHYC YIJIa MeXAy IpAMBIMHA BA,

)51 DBI.

. B mpaBuiapHOH ImecTHyroibHOd npusme ABCDEFA B C D E F , Bce

pedpa KOTOpOIf paBHEI 1, HAHANTe KOCHHYC YIJIa MeXKIY IpAMBIMI BA,
u FC..
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. B mpaBunbHON ImecTuyroibHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOIi paBHsl 1, HANAUTe KOCHHYC VIVIa MeXAY NPAMBIME BA,
u FB,.

. B mpaBuIbHON ImecTHYrodsHOH npusme ABCDEFA B C D E F |, Bce

pebpa KOTOPOIi paBHEI 1, HAWAWTE KOCHHYC YIJIa MeKY IpAMBIMU BA,
15| CDl.

. B mpaBuiabHON mIecTHYrolbHOH npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoil paBHEI 1, HaUTe KOCUHYC yIJa MeKay npaMeiMu AC :
u BD,.

. B mpaBuisHON mectuyronsHoid npusme ABCDEFA B .C D E F , Bce

pebpa KOTOPOI paBHEI 1, HAliNTe KOCHHYC yIyia Mexay npaMeiMu AC,
u BE .
L

. B npaBunbHON miectuyroabHol nupamuge SABCDEF, cTopoHBI OCHO-

BaHUA KOTOpPOH paBHEI 1, a D0KOBEIe pebpa paBHEI 2, HAHJIUTE KOCHUHYC
yriaa Me:xay npaMmeIiMua SA n DE.

. B nmpaBuiabHOH miecTuyroabHOoM nupamujge SABCDEF, cTopoHBEI OCHO-

BaHMA KOTOPOH paBHEI 1, a O0KOBEIe pedpa paBHEBI 2, HAUAUTEe KOCHHYC
yria Me:xay npaMeIiMu SA u BD.

. B npaBuapHOHN miecTuyrosibHOH nupamuige SABCDEF, CcTOPOHEI OCHO-

BaHUA KOTOpoil paBHHI 1, a O0KOBEIe pebpa paBHEI 2, HAHANTe KOCHHYC
yIJia Mexayv npaMeIiMu SA u BE.

¥ToJ1 MeRay NPAMOH U INVIOCKOCTBIO

. B rybe ABCDA B C, D HaiiuTe CHHYC VIiia MeXAy npamoid BD u

ILJIOCKOCTBIO ABC

. B xybe ABCDA B C, D HaluTe KOCHHYC yIja Me:xaAy npamoi DB u

ILIOCKOCTEIO ADD

. B rybe ABCDA B C.D mHaiiiuTe TaHTeHC yria Mexay npamoi AC u

|
ILJIOCKOCTHIO BCD

. B xybe ABCDA, B C D HaiJUTe TaHreHC yria MeskAay npsamond DB u

IIJIOCKOCTBIO ABC

. B rybe ABCDAIB C D HalifuTe TaHTeHC yria Mexay npamoit CA u

1
ILJIOCKOCTRIO BDDI.

. Brybe ABCDA B C D wHaijute CHHyC yria Me:xay npamoi BC u mio-

1
CKOCThIO AB D

. B rybe ABCDA B C D HaiiiuTe CHHYC yria Mexjay npamoi CC u

IJI0cKoCcThIO AB D
B rybe ABCDAIB CID1 HalauTe CHHYC yIvia Mexkay npamoi CD u mio-
ckocTeio AB D .

. B rybe ABCDA B C D HaiiuTe CHHYC yriia Me:xay npsamoi AC u mio-

1
CKOCTRIO AB D

B rybe ABCDA B.C D HaluTe CHHYC yria Me:xIay npsamod BA wu
IIJIOCKOCThIO AB D
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. B xybe ABCDA B C D
. B xybe ABCDA B C D
. B xybe ABCDA B C D

. B xy6e ABCDA B,C,D

B xybe ABCDAlBlClD1 HaiiiuTe CHHYyC yriaa Mesxkay mnpsamoii CB wu
ILJIOCKOCTRIO AB D .

B xybe ABCDAlBlClDl HalJuTe CHHYC yIyia MeRay npamoil BD u
IJIOCKOCTBIO AB D .

B rybe ABCDA B C D
mIocKocThi0o ACB,.

HaljnTe CHHYC yrja MexAay npamMod DD wu
1

HaiiiuTe CHHYC yIja MexaAy npamoi A D wu
1
II0cKocThI0 ACB,.

HaliiuTe CHHyC yria Mexay npamou C D u
1
I0CKocThI0 ACB..

HaijuTe CHHYC yIVIa MexXJAy npamMoil BA u
1
mI0cKocThi0 ACB, .

HaWguTe CHHYC yIvia Mexay npsmoii B D u
1
miaockocTei0 ACB, .

. B rybe ABCDA B C D wHaiiguTe CHHyC yria mMesxay npamoi CA u

1
ILJIOCKOCTERIO ACBl 5

. B nmpaBuasHOM TeTpasape ABCD HanguTe KOCHHYC VIJIa MeXXAY IPAMOMN

ADu nnocrocthio ABC.

. B nmpaBuasHOM TeTpasape ABCD Ttourka E — cepeaunna pedopa AB. Haii-

IUTe KOCHHYC yIia Mexay npamoil DE u naockocthio ABC.

. B npaBuasHOM TeTpasape ABCD toura EF — cepeguHa pedbpa CD. Haii-

IHATe CHHYC VIVia MexAy npamoil AE U niaockocTbio ABC.

. B nmpaBuabHOM TeTpasiape ABCD E — Touka nepeceueHHd MeJHaH

TpeyroasHuKa BCD. Haligute cuHyc yria Me:kay npamoil AE u mo-
crocThio ABC.

. B mpaBuisHON TpeyroibHoil npusme ABCA B C, Bce pebpa KoTOpoi

PaBHEI 1, HaliiuTe CHHYC yIJia Me:x Ay npaMol BA u miockocTeio BCC,.

. B mpaBunbHOi TpeyrosabHoi npusme ABCA B C, Bce pedpa KOTODOi

paBHel 1, Touka E — cepenmHa pebpa B C . Haiigure TaHreHc yr.a
Mexxay npaMmoil AE u minockocthio ABC.

. B mpaBunsHON TpeyrossHOil mpusMe ABCA B C , Bce pebpa KOTOpo#

paBHBI 1, HaliiuTe TaHTeHC yIJa MexJy IpAMoil AA M IJIOCKOCTBIO
ABC..

. B mpaBunsHON TpeyroabpHoii mpusme ABCA B C, Bce pedpa KoTOpol

paBHBI 1, HaWJuTe CHHYC yria MexAy NpaAMoii A B, H ILTOCKOCTHIO
ABC..

B mpaBuisHOU TpeyroibHOM npusme ABCA B C |, Bce pedpa KOTOPOH
paBHBI 1, HaligUTe CHHYC YI1a Meskay npaMoit BA u miockocTeio AB C,.

. B mpaBuUIILHON YeThIpeXyTroabHoM nupamuge SABCD, Bce pedpa KOTOPOIT

paBHEI 1, Touka E — cepeauHa pedpa SB. HaliguTe cuHyC yria Me:RIY
npamoudl AE u nimockocTthio SBD,
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. B npaBuIbHOI YeThIpeXyroabHoi nupamuge SABCD, Bce peGpa KOTOpoil

paBHEI 1, HalliUTe KOCHHYC VIJa Mexxay npamoii AB u ILJI0CKOCTHIO
SBC.

. B nmpaBH/IBHONI YeThIpeXyTroabHol nupamMmuge SABCD, Bce pedbpa KOTOpoi

paBHEI 1, HalifuTe CHHYC yria Me:Ray npamoii AC u miaockocteio SBC.

. B npaBUIBHON YeThipeXyroabHol nupamuge SABCD, Bce pebpa KOTO-

poll paBHHI 1, Touka £ — cepenuna pedpa AD. Haligure KocuHYC yIJjla
Mexxay npamoili SE u minockocthio SBC.

. B npaBuabHOI YeThIpeXyroabHOH nupamuge SABCD, Bce pebpa KOToO-

poil paBHEI 1, SE — BrIicoTa. HalignTe cunayce yria Me:xay npamoii SE
" 1miaockocThio SBC.

B npasunbHON niectuyrogabHod nupamuge SABCDEF, cTOpoHEI OCHO-
BaHMA KOTOpoU paBHBI 1, a O0KOBLIe pebpa paBHEI 2, HAHJUTE KOCHHYC
yriaa Me:xay npamon AB n ninockoceTthio SBC.

. B npaBunbHON miectuyroabHoH nupamuge SABCDEF, cTopoHBI OCHO-

BaHUSA KOTOPOI paBHEI 1, a DoKOBBIE pebpa paBHBI 2, HAHJAUTE KOCHHYC
yriaa Me:xkay npamoii AF u nmiaockocetrbeio SBC.

. B nmpaBuasHOU miecTuyrobHoH nmupamujge SABCDEF, cTopoHBEl OCHO-

BaHUA KOTOpPOoH paBHHI 1, a O0K0oBEIe pebpa paBHBI 2, HAWANUTE KOCHHYC
yriaa Me:xay npamou BF u niaockocteio SBC.
B npasunasHOHU mectuyrosbHol nupamMuge SABCDEF, cTOpoOHEI OCHO-
BaHHUA KOTOpPOoH paBHBI 1, a ODOKOBBEIe pebOpa paBHBLI 2, HAHAUTE CHHYC
yraa Me:xay npamoi SA m niaockocthio SBC,

. B npaBuabHON mecTuyroabHol nupamuge SABCDEF, cTOpoOHBl OCHO-

BaHHUA KOTOpoM paBHHI 1, a OoKOBEIe pebpa paBHBEI 2, HAHANTE CHHVC
yriaa Me:xkay npamoii SF u miaockocteio SBC.

. B mpaBuibHO#N ImectuyroiabHod npusme ABCDEFA B C D E F, Bce

pebpa xKoTopoii paBHBI 1, HaiiluTe CHHYC yIia MexAY NpaMoid BA H
miaockocTeio BCC ..
B mpaBuibHO# mectuyroinbHou npusme ABCDEFA B C D E F , Bce
pebpa KOTOpOH paBHEI 1, HalifuTe CUHYC yIyia MexAy npamMoi AF u
mniockocTei0 BCC,.
B nmpaBuiabHON miectuyronsHod npusme ABCDEFA B C D E F , Bce
pedpa KOTOpOIl paBHBI 1, HalijuTe CHHYC yrjia Mexay npamoil B E u
mrockocTei0 BCC,.
B mpasuibHOM mectuyronbHoi npuame ABCDEFA B C D E F , Bce
pebpa KoTopoll paBHBI 1, HallAUTe CHHYC VIUIa Me:KAy OpaMoil AB u
miaockocTeio BCE, .
B mpasuibHO# mecTuyroinbHou npusme ABCDEFA B C D E F , Bce
pebpa KoTOpoH paBHEI 1, HAUAHTe CHHYC yIia Mexay npamoi BC u
naockocTeio BCE -
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. B xy6e ABCDA B,C,D

B mpasuabpHON mecTuyroiabHoil npusme ABCDEFA B C D E F |, Bce
pebpa KOTOpOIl paBHEI 1, HaijiuTe CHHYC yria MexJay npaMoi BD u
mIockocTeio BCE .
B mpaBuapHOU ImecTuyroisHoil npuame ABCDEFA B C D E F |, Bce
pebpa KOTOpPOI paBHEI 1, HalifuTe CHHYC YIia MexAy npamoil B E u
10cKocThI0 BCE, .

. B mpaBunbHOU ImectuyronbHon npusme ABCDEFA B C D E F , Bce

pebpa KOTOpPOI paBHBI 1, HAliiuTe KOCHHYC yria Mexay npamoi FC
1 II0CKOCThIO BCE .

¥T0J MeEIy NA0CKOCTAMH

. B ryoe ABCDA B C D, HaiijiuTe TaHTeHC yrja MeKAY MJIOCKOCTAMH

ABC, uBDC,.

. B rybe ABCDA B C D, HaiiiuTe TaHTeHC yIrja MeKAY [JIOCKOCTAMHU

ABC u CB,D.,.

. B rydoe ABCDA B C D, HaiijiuTe TaHTeHC yrja MekAy HJIOCKOCTAMHU

BCC, u CBD..
B ryde ABCDA B ,C D, HaiijuTe TaHTeHC yIja MeRJY [JIOCKOCTAMHU
ADD wu BDC,.

| HaliiuTe TaHTeHC yIja MeXAY I[JIOCKOCTAMHU

ABC, u AB,D..

. B rybe ABCDA B C D, HaiiiuTe KOCHHYC YIJIa MeXKIY IJIOCKOCTIMH

BDA, u BDC,.

. B Kybe ABCDA B C D, HaiiiuTe KOCHHYC yIia MeXAy [JIOCKOCTAMH

BA,C, u ABD,.

. B xybe ABCDA B C D HaiguTe yroi Mexay mwiockoctamu ABC u

BCD,.

. B Kyoe ABCDA B C D, maiiauTe yroia Mexay miaockoctamMu ABC, u

BCD..

B Rylﬁe ABCDA B,C D, HaiifuTe yroil MexAy MIOCKOCTAMH ACB, #
BCD..

B Terpasgpe ABCD, Bce peOGpa KOTOpOro paBHBI 1, HaliiuTe KOCHHYC
yriaa Me:kay miaockocetamu ABC u ACD.

. B mpaBuIbHOI YeThIpeXyTroJibHON nupamMmuge SABCD, Bce pedpa KOTOPOM

paBHBI 1, HAAUTe KOCHHYC yIVIa MeXXay maockoctamu ABC u SCD.
B npaBuIbHOI YyeThIpeXyroabHoi mupaMuie SABCD, Bce pebpa KOTOpoil
paBHBI 1, HAJUTe KOCHHVC VIJIa MeXAY ILTockocTaMu SAB u SCD.
B npaBuabHOI YeThipexyroabHoi nupamuge SABCD, Bce pedbpa KoTOpoil
paBHBI 1, HAMJUTe TaHTeHC yriaa Me:xAy miaockoctamm SAC u SBC.
B npaBuIBHOI UeThIpeXyroJabHoi mupamuge SABCD, Bce pebpa KOTOpOIt

paBHEI 1, HalinTe KOCHHYC ABYTPAHHOTIO YIJIa, 00pa3oBaHHOTO TPaHAMH
SAD u SCD.
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B npasunbHOI mectuyroabHoHd nupaMujge SABCDEF, cTopoHEBI OCHO-
BaHUSA KOTOPOI paBHEI 1, a DoKOBBIE pebpa paBHBI 2, HAHJAUTE KOCHHYC
yriaa Meskay miaockoetamMu ABC u SEF.

B npasuasHON miectuyrosibHoOH nupamuge SABCDEF, cTOpOHEI OCHO-
BaHUA KOTOpPOH paBHEI 1, a 60KOBRIe pedpa paBHBI 2, HAWANTEe KOCHHYC
yria Mexxay miaockoetamMu SAF u SCD.

B npaBuiasHOHU mecTuyroibHoH nupamuige SABCDEF, cTOPOHBI OCHO-
BaHUA KOTOPOH paBHEI 1, a O0KOBRIe pedpa paBHEI 2, HAHAUTe KOCHHYC
ABYTPaHHOTO VIJa, odOpasoBaHHoOro rpanaMu SAB u SAF.

B npasunbHON niectuyrogabHod nupamuge SABCDEF, cToOpoHEI OCHO-
BaHMA KOTOpoU paBHBI 1, a O0KOBLIe pebpa paBHEI 2, HAHJUTE KOCHHYC
yIraa Me:xay miIockoctaMu SAF u SBC.

. B npaBunbHON miectuyroabHol nupamuge SABCDEF, cTopoHBl OCHO-

BaHMA KOTOPOH paBHEBI 1, a D0KOBEIe pedpa paBHEI 2, HAHJAUTE KOCHHYC
yria Mexxay miaockoetamu SBD u SDF.

. B mpaBuibpHOH TpeyroyibHOil mpusme ABCA B C , Bce pedpa KOTOPOH

paBHBI 1, HaliUTe TaHTeHC yria Mexay miockoctaMu ABC u BCA,.

. B mpaBunsHON TpeyroabHoii npusme ABCA B C, Bce pedpa KOTOpOH

PaBHEI 1, HalIUTe TaHIMeHC VIJa Me:XkAy ILaockoeTaMu ABC u ABC..

. B mpaBuneHON TpeyroabHoii mpusme ABCA B C , Bce pebpa KOTOpPOi

paBHEI 1, HAWAUTe KOCHHYC yIria Mexay miockocTaAMH BCA u AB C..

. B mpaBuiabHON mecTuyroinbHoud npusme ABCDEFA B C D E F, Bce

pebpa KoTopoll paBHBI 1, HalifUTe TAHreHC YIJIa MeKIV IJIOCKOCTAMH
ABC u AEF ..

. B mpaBunpHON mectuyronbHod npusme ABCDEFA B .C D E F,, Bce

pebpa KoTopoii paBHBEI 1, HalifuTe TaHreHC yIjla MeKAY ILIOCKOCTAMH
ABC u CAE..

. B mpaBuiapHON miecTuyroiabsHou npusme ABCDEFA B C D E F , Bce

pebpa koTopoH paBHBEI 1, HaliguTe Yyroj Me:xayv mnockoctamu ABC u
BFE..

. B mpaBuibHON ImectHyroisHON npusme ABCDEFA B C D E F , Bce

pedpa KOTOpOH paBHBI 1, HAHAUTE YroJ MeXKAY IIoCKocTAMH AFD u
CDF .

. B mpaBuibHOH mecTHyroibHOH npusme ABCDEFA B C D E F|, Bce

pebpa KoTopoil paBHEI 1, HaliiuTe TAHIMeHC YIJla MesKAV ILIOCKOCTSAMH
ABC u AFE,.

. B mpaBuibHON ImectuyroinsHoid npusme ABCDEFA B .C D E F , Bce

pebpa kKoTopoil paBHBI 1, HAMAHTe TAHTeHC VIJla MeKAV IJIOCKOCTAMH
ABC u BFD..

. B mpaBuiapHOH miectuyronbHod npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHEI 1, HAWJUTe KOCHUHYC VIVIa MeXAY ILJIOCKOCTAMH
AFE, u CDE o
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B mpaBuapHO# miectuyroibHoil mpuame ABCDEFA B C D E F,, Bce

pebpa KoTopo# paBHBI 1, HAWAUTEe KOCHUHYC VIJIa MeXAY ILIOCKOCTSAMH
AFE u BCD..

. B mpaBunapHON ImecTHyroibHOH npuame ABCDEFA B C D E F |, Bce

pebpa KoTopoil paBHEI 1, HAWANUTE KOCHHYC VIVIA MEXAV ILIOCKOCTAMH
ACBl u DFE o

. B mpaBuiapHON mrecTuyronbHod nmpusme ABCDEFA B C D E F,, Bce

pebpa kKoTopoil paBHEI 1, HalUTe KOCHHYC VIVIa MeXAY ILIOCKOCTAMU
BCC, u AFE..
PACCTOAHUA
B

PaccrosiHHe OT TOUKH 10 NPAMOI

. B eguanunoMm Kybe ABCDA B C D, maiauTe paccTosgHHe OoT TOUYKK B

no npamon AC.

. B egunnunom rybe ABCDA B C D, HaliiuTe paccTogHWe OT TOUYKH B

no npaMoi AB..

. B eguanunom Kybe ABCDA B C D, HaiijuTe paccTosgHHe OT TOUYKU B

no npamoi CB,.
B epunnunom Kybe ABCDA B C D HaliiuTe paccTofHHe OT TOYKH B
IO IPAMOK AIDI.

. B equanunom kybe ABCDA B C D, HaiiiuTe paccTOosHHe OT TOYKH B

no npamou C D .

. B eguanunoM Kybde ABCDA B C D, HaijnTe paccTodHHe OT TOUKH B

1o mpamou DD .

. B emuanunoM Kybe ABCDA B C D, HaiiinTe paccTosHHe OT TOUYKU B

no mpamoit A C,.

B equnnunom kyde ABCDA B C D, HaiiguTe paccTodHHe OT TOYKH B
1o mpamoin DA .

B equnnunom kybe ABCDA B C D, HaiiinTe paccTosiHHe OT TOYKH B
no mpamoit DC,.

B mpasuiepHOM TpeyroabHoil npusMe ABCA B €, Bce pedpa KOTOpoM
PaBHEI 1, HaliuTe paccToAHNe OT TOUKH B 1o npamoi AB..

B mpasunbsHO# TpeyroapHoil npuame ABCA B C, Bce pebpa KOTOPOH
paBHEI 1, HaiiiuTe paccToAHMe OT TOYKHU B o npamoi CB,.

B mpasuiabHOM TpeyroabHoi npuame ABCA B C, Bce pedpa KOTOPOH
paBHEI 1, HalifuTe paccToAHMe OT ToUKH B 1o npamoi A C.

B Trerpasape ABCD, Bce peOpa KOTOpPOTro paBHHI 1, HallJHUTe paccTogHUe
oT Touku B no npamoi CD.

B npaBuibHO yeTsIpexyroasHoil nupamujie SABCD, Bce pebpa KoTopoil

paBHEI 1, HaliJUTe paccTOAHUEe OT TOUKH S go npamoii BC.
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5. B nmpaBuiasHOI YeThIpeXyroabHo nupamuge SABCD, Bce pebpa KoTOpoil

paBHEI 1, HalilTe paccToAHMEe OT TOUYKU B 10 npamMon SA.
B npaBuibHOI deTeIpeXyTroabHol nupamMmuge SABCD, Bce pedpa KOTOPOH
paBHEI 1, HalilUTe paccToAHKe OT ToukUu B 10 npsamoun SC.
B npaBuabsHOI yeThIpexXyrosibHON nupamuge SABCD, Bce pebpa KOTOpoit
paBHBI 1, HaliUTe paccToAHHe OT ToukHu B go npamon AC,
B npaBuIbHOI yeThIpeXyroabHoi nupaMuae SABCD, Bce peGpa KOTOpoO
paBHEI 1, HalifUTe paccToAHHe OT TOUKU B go npamon SD.
B npaBuasHOI yeTkIpexyroabHoN nupamuge SABCD, Bce pebpa KOTOPOIT
paBHBI 1, HANIUTe paccTOAHHE OT TOUKHU S o npamoi AC.

. B npaBuIbHON mecTHYToIbHOH nupaMuge SABCDEF, cTopoHBI OCHOBA-

HHS KOTOpPOoIi paBHEI 1, a O0KOBBIe peOpa paBHEI 2, HAMANUTE paccTOAHHTE
OT TOUKHU S jJ0 npamoil AB.

. B nmpasuisHOI mecTunyroiabHoH nupamMmuae SABCDEF, cTopoHBEI OCHOBA-

HHA KOTOPOH paBHEI 1, a 60KOBEIe pedpa paBHEI 2, HaliIUTe paccToOAHNEe
oT ToukKu B jgo npamoi AF.

. B nmpaBuiIbHOI mecTuyroiabHoil nupamMuae SABCDEF, cTopoHBI OCHOBA-

HHS KOTOPOU paBHEI 1, a O0KOBEIEe peOpa paBHEBI 2, HAWAUTe paccToOdHIe
oT ToUuKH B g0 npamoii EF.

. B mpaBuwibHON mecTuyroasHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTOopoil paBHEI 1, HaliIUTe paccTogHME OT TOUKH B 10 nmpaMol
AB..

1

. B mpaBuibHOH mrectuyronbHoi npusme ABCDEFA B C D E F , Bce

pedpa KoTopoil paBHEI 1, HallfUTe paccTosdAHHE OT TOUKH B 10 mpaMoi
CB,.

. B mpaBunapHON mecTuyroiabHo npusme ABCDEFA B .C D E F , Bce

pebpa KoTopoil paBHBI 1, HaliTuTe paccTogHWE OT TOUKH B A0 NpAMO
AF.

. B mpaBuiabHON mectuyroiabHoi npusme ABCDEFA B C D E F, , Bce

pebpa KoTopoil paBHEI 1, HaliAUTe paccToOAHHE OT TOUKH B 10 MpaMoH
FE.

. B mpaBuipHON mecTHyronbHo# npusme ABCDEFA B C D E F , Bce

pedbpa KoTopoil paBHEI 1, HaliAUTe paccToAHHe OT TOUKH B 10 nmpaMoH
DE.
B mpasuiabHO# mectuyroinbHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOpoll paBHEI 1, HalilUTe paccToAHHEe OT TOUKH B 10 mpaMoH
EE ..
1

. B mpaBuibHON ImecTuyronsHod npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHEI 1, HallIUTe paccToAHME OT TOUKH B 10 npaMoH
E.F..

. B mpaBunpHOM mectuyronbHod npusme ABCDEFA B C D E F , Bce

pedpa KoTopoil paBHEI 1, HalAUTe paccTosgHHNE OT TOUKH B 0 nNpaMoH
D E..
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. B mpaBunbHO mectuyronbHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTopoill paBHBEI 1, HAUAUTe paccTogHUe OT TOUKH B 70 NpAMOH
AE.

. B mpaBuabHOM mectuyroapHod npusme ABCDEFA B C D E F , Bce

pebpa KoTopoii paBHEI 1, HalifuTe paccTodHHe OT TOYKH B 10 mpAMOoil
CE.

. B mpaBuibHON mIecTHYronbHOH npusme ABCDEFA B C D E F , Bce

pebpa KoTopoiil paBHBI 1, HAHAUTe paccTOAHHE OT TOUKHA B 710 NpAMOH
AC.

. B mpaBuibHOK ImectuyroasHod npusme ABCDEFA B C D E F , Bce

pebpa KoTopoli paBHEI 1, HANANTE paccToAHHe OT TOUKH B 0 NpAMOH
DF.
B mpasuneHO# mecTuyroabHoil npuame ABCDEFA B C D E F , Bce
pebpa KOTOpOiIl paBHBI, HaHJUTe paccToOAHHEe OT TOYKHU B go npamoi
AD.
B mpaBuabHO# mecTuyroasHoi npusme ABCDEFA B C D E F , Bce

pebOpa KoTOpoOIi paBHEI 1, HallIUTe paccTogHHEe OT TOUYKU B 10 NpAMOi
CF.

. B mpaBuabHOU LIecTHYToAbHOH npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoil paBHEI 1, HalifUTe paccToAHHEe OT TOUYKH B A0 NpAMOI
AE

2
. B mpaBunsHON ImrectuyroisHon npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoil paBHBI 1, HANAUTe paccTogHNE OT TOUKH B 10 NpaMoH
CE..

PaccrosaHue oT TOUKH JI0 ILIOCKOCTH

. B equamunom Kybe ABCDA B C D, HaiiiuTe paccTodHUe OT TOUYKHU B

mo miaockoet ACC .
B emuanunoM Kybe ABCDA B C D HaiiiuTe paccTosHUEe OT TOYKH B
no miaockoct AB C,.

. B eguanmunoM Kyboe ABCDA B C D, HailjnTe paccTOgHHE OT TOUYKU B

mo miaockocT CDA .
B egnanusom tetpasape ABCD touka E — cepenuna pebdpa CD. Haii-
IUTe paccTosgHUe oT Touku D mo niockoctu ABE.

. B mpaBuasHO# TpeyrosbHoil nmpusme ABCA B C , Bce pedpa KOTOPOU

paBHEI 1, HalifuTe paccTogHUe OT TOYKH B jgo mirockoctu ACC,.

. B nmpaBWIBHOI YeTEIPeXyroJibHOI mupamMuge SABCD, Bce pedpa KOTOpOil

paBHEI 1, HaliIuTe paccToAHHNE OT TOUKH S no maockoctu ABC.

. B mpaBuipHOHI yeThIpeXyrobHoI nupamuge SABCD, Bce pedpa KOTOpOil

paBHEI 1, HalilUTe paccTogHHe OT TOUuKH B g0 miaockoct SAC.

. B mpaBUIBHOI YeThIpexXyvroabHoH nupamuge SABCD, Bce pebpa KOTO-

pol paBHBEI 1, Touka £ — cepeguHa pedpa SB. Halijure paccTogHue
oT Touku B 1o nnockoctu ACE.
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. B mpaBumibHON miectuyroibHou npusme ABCDEFA B C D E F , Bce ped-

pa KOTopoii paBHBEI 1, HAlJUTe paccTOAHHE OT TOUKM B /10 IMJI0CKOCTH
DEE..
B mpasuiibHOMU 1ecTuyronbHo# npusmMe ABCDEFA B C D E F , Bce peo-
pa KOTOpOM paBHBI 1, HAlIUTe pacCTOsSHME OT TOUKH B 10 MIoCKOoCTH
EFF..
B mpasuiibHOU mecTuyronbHoi npusme ABCDEFA B C D E F , Bce ped-
pa KOTOpPOM paBHEI 1, HAAUTE paccTodHMe OT TOUKH B 10 IJIOCKOCTH
CDD,.

. B nmpaBuibHON mecTuyroasHou npusme ABCDEFA B C D E F |, Bce ped-

pa KOTOpOoM paBHBEI 1, HANUTe paccToSHNE OT TOUKHM B 10 IMJI0CKOCTH
AFF .

B nmpasuiibHON mecTuyroabHol npusme ABCDEFA B C D E F , Bce ped-
pa KOTOPOM paBHBI 1, HAWAUTe paccTosHHe OT TOUKH B 10 IMJI0CKOCTH
CFF..

B npasusibHOM mecTiyronbHou npusme ABCDEFA B C D E F , Bce peo-
pa KOTOpPOM paBHEI 1, HaAlJHUTe paccTodHMe OT TOUKH B 10 NJI0CKOCTH

ADD.,.

5. B mpasminsHOM miecTuyronsHol npusme ABCDEFA B C D E F , Bce pebd-

pa KOTopoii paBHBEI 1, HAlJUTe paccTOAHHE OT TOUKM B /10 IMJI0CKOCTH
ACC..
B mpasuibHOM mrecTuyroabHol npusme ABCDEFA B .C D E F |, Bce peo-
pa KOTOpOoil paBHBI 1, HalliUTe paccToAHHE OT TOUKH B 10 IMJIOCKOCTH
DFF.,
B npasuibHOM mecTinyronbHou npusme ABCDEFA B C D E F , Bce peo-
pa KOTOpOH paBHEI 1, HalliuTe paccToOAHHE OT TOUKH B /10 INJIOCKOCTH
AED..
B npasuibHOM 1recTuyroabsHol npusme ABCDEFA B C D E F , Bce ped-
pa KOTOpoI paBHBEI 1, HaAHJAUTe paccTOAHHE OT TOUKM B 10 MJIOCKOCTH
CEF..

Paccroaane MexIy NPIMBIMH

. B equanuHOM Kybe ABCDA B C D, HaiiiuTe paccToOAHHE MeKAy IpiA-

MeiMu AB 1 CD..

. B equanuHOM Kybe ABCDA B C D, HaiiiuTe pacCTOAHUE MeKIY MpHA-

MBIMU AB 1 DCI.

. B equranunoM Kydoe ABCDA B C D, HaiiiuTe paccTOAHUE MeKIY IIps-

meiMu AB 1 A C..
B egunnunoM Kybe ABCDA B C D, mHaiiiuTe paccTOHIE MeXKAY Npsi-
MM AB u B D,

. B equanunoM Kybe ABCDA B C D, HaiijiuTe paccToOfgHNe MeXIy Ipd-

MBIMU AB 1 Cle'



&

0.

10.

11.

12.

13.

14,

16.

17.

18.

19.

20.

21.

B equmanunoM Kyoe ABCDA B C D HalifuTe paccTOSHIE MeXAY Ipsi-
meiMu AB u CB,.

. B eaunnuHOM KyOe ABCDA B C D, HaliiuTe paccTOSHHE MeXKIY IpH-

MeIMH AB u DA ..

B equnnunoM Kybe ABCDA B C D, HalifuTe paccTOAHIe MeXIy mpi-
mMeiMH BA u DC..

B npaBuabHOI mecTuyroabHol nupamuge SABCDEF, cTopoHBI OCHOBa-
HHA KOTOpOoH paBHEI 1, a O0OKOBRIe pedpa paBHEI 2, HAHANUTE pacCcTodHIe
Mexay npaMmeiMu BC u EF.

B mpasuibHOi TpeyronsHou npusme ABCA B C, Bce pedpa KOTODPOH
paBHBI 1, HAJHUTe paccTOsHMe Me:RAy npAMeIMU AB u B C..

B npasuiasHON TpeyronpHoil npusme ABCA B C , Bce pedpa KOTOPOH
paBHBI 1, HalifuTe paccTogHue Mexay npaMeiMu BC u A C,.

B mpaBuibHOI mectuyroibHou mnpusme ABCDEFA B C D E F,, Bce
pebpa KoTOpo#l paBHBI 1, HAHNUTe pacCToOAHNE Me:XAY NpAMBIMU BC H
C.D,.

B mpasuibHOil mectuyroibHo npusme ABCDEFA B C D E F , Bce
peOpa KoTopo#l paBHEI 1, HailinTe paccTogHue MeRAY npaAMbeIMI BC u
DE..

B mpaBuibHO# mectuyronsHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTOpol paBHBI 1, HaHJHTe paccToAHME Mexay npaMeiMu BC u
EF..

. B mpaBniabHON mectuyroinsHoi npusme ABCDEFA B C D E F , Bce

pebpa KoTopo# paBHEI 1, HAAUTe paccToOAHHe Me:xaAy NpaMbIMHA BC u
AF..

B mpaBunbHO# mectuyroibHoil nmpuame ABCDEFA B C D E F,, Bce
pebpa KoTOpoil paBHEI 1, HalIJUTe paccToAHHe Mexkay npaMbeIiMu BC u
AB..

B mpasunbHO# mecTuyroapHoi npuame ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHEI 1, HAUAHTE paccToAHNE Me:x Ay npaMeIiMu BC u
EF.

B mpaBuabHO# miectuyronbHoil npuame ABCDEFA B C D E F , Bce
pebpa KoTOpoil paBHEI 1, HAHAWTEe PACCTOAHIE MeXAY NpAMBIMH BB,
u DD .

B mpaBuiabHOH mecTuyroibHou npusme ABCDEFA B C D E F , Bce
pedpa KOTOPON paBHEI 1, HaiiiuTe pacCTOAHHE MeXKIy NpAMBIMH BB,
u EE .

B mpasuisHOM mecTuyroasHod npusme ABCDEFA B C D E F , Bce
pebpa KOTOPOI paBHEI 1, HaliiuTe PACCTOSHUE MEeXKAY MPAMBIMU BA,
u DE..

B mpapuiabHO# mecruyronsHoi npusme ABCDEFA B C D E F , Bce
pebpa KOTOpOH paBHBI 1, HalAUTe paccTOAHNe MexAy HpAMeIMU BC,

u FEI.
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Paccroanne oT TOYKH 10 NpAMOKN

B eqmanunom kybe ABCDA B C D HaiiauTe paccTofAHHE OT TOUKH B
no mpsamoit AC,.

B equanunom Kybe ABCDA B C D, HalifuTe paccTOAHHEe OT TOUKH B
no npsamoit CA..

B equnnunom kybe ABCDA B C D HalifuTe paccTosHHe OT TOYKU B 710
npavor DB .

B mpasunbHO# TpeyroapHOil mpusme ABCA B C , Bce pedpa KOTOPOH
paBHEI 1, HaiiiuTe paccTosAHNe OT TOUKM B 0 npamon AC, .

B npaBuiasHOU mecTuyroabHo nupamuge SABCDEF, cTopoHBI OCHOBA-
HHS KOTOPOU paBHEI 1, a O0KOBEIEe pedpa paBHBI 2, HAWAUTEe paccToOdHNe
OoT TOUKH S 10 upamoii BF.

B npaBuasHOI mectuyroasHoil nupamuge SABCDEF, ctopoHEI OCHOBa-
HHS KOTOpPOI paBHEI 1, a O0KoBEIe pebpa paBHEI 2, HalUTe paccTogHNe
OoT TOUYKH S go npamoii BE.

B npaBuawHOI miectuyroabHod nupamuge SABCDEF, cTopoHBEI OCHOBA-
HHS KOTOPOI paBHEI 1, a O0KoBbIe pedpa paBHEI 2, HaAHAUTe paccToaHNe
OT TOUKH B j0 npamoil SA.

B npasuasHOI mecTuyroiasHoi nupamujge SABCDEF, cTopoHBI OCHOBA-
HHS KOTOpPOU paBHEI 1, a O0KoBEIe pedpa paBHEI 2, HaHJUTe paccTosgHNe
oT ToukKH B g0 npamoit SD.

B npasunsHOI mectuyroybHoH nupamuge SABCDEF, cTopoHEI OCHOBA-
HHUSA KOTOPOIl paBHEI 1, a O0KOBEIe pedpa paBHEI 2, HAHANTe paccTogHHe
oT TOukKH B g0 npamou SE.

B mpaeunpHON mectuyronbHoid npusme ABCDEFA B C D E F , Bce
pedpa KoTopoil paBHEI 1, HallfUTe paccTosdAHHE OT TOUKH B 10 mpaMoi
AF..

B nmpaBuiabHON miectuyronsHod npusme ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHEI 1, HallJUTe paccTosdAHHEe OT TOUKH B 10 mpaMoi
C.D..

. B mpasuibHO# mectuyronbHoil npusme ABCDEFA B C D E F , Bce

pebpa KoTOopol paBHEI 1, HAHAHUTe paccTOAHHE OT TOUKH B 10 IpAMOH
C.E..
B mpaBuipHON miectuyronbHoi npusme ABCDEFA B C D E F , Bce
pebpa KoTopol paBHBI 1, HalAUTe paccTOAHHE OT TOUYKH B 10 MpAMOH
AE,.
B mpaBuiapHON miecTuyroiabHou npusme ABCDEFA B .C D E F , Bce
pebpa KoTopol paBHEI 1, HalAUTe paccToOAHHE OT TOUYKH B 1o MpAMOH
C.F,.

5. B mpaBuiabHOM mecTuyroiabHou npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHBI 1, HaliuTe paccTosdgHNE OT TOUKH B 10 NMpaMoH
AD..



16.

17.

18.

19.

B mpasuneHON mectuyroibHo#M npusme ABCDEFA B C D E F , Bce
pebpa KoTopoil paBHBI 1, HAUANTe paccToOAHWE OT TOUKH B 10 IpAMON
D.F..

B mpapuabHON mectuyroiabHoud npusme ABCDEFA B C D E F , Bce
pebpa KoTOpol paBHBI 1, HAAUTe paccTOAHMEe OT TOUKH B 0 IpAMOK
AC.

B mpaBuibHOU mectuyroibHo# npusme ABCDEFA B C D E F , Bce
pebpa KoTopoll paBHEI 1, HAHAUTe paccTodHMNE OT TOUKH B 10 npaMoi
FE..

B mpasunbHO# 1mectuyroiabHod npusme ABCDEFA B C D E F , Bce
pebpa kKoTopolil paBHBI 1, HAlAHUTe paccTosAHHe OT TOUYKH B 0 NpaMoH

DE,.

. B mpaBnibHON ImectuyroiabHoM npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoll paBHBEI 1, HAMJHUTEe paccTodHHe OT TOUKH B 10 NpaMoH
AC..

. B mpaBuibHOU ImecTuyroidpHON mpusme ABCDEFA B C D E F |, Bce

pedpa KoTopoll paBHBI 1, HAUAHUTEe paccTogHHe OT TOUKN B 10 OIpaMoi
CA..

1

. B mpapunpHOU mrecTuyronasHOW npusme ABCDEFA B C D E F , Bce

pebpa KoTopol paBHBI 1, HalANUTe paccTogHMe OT TOUKH B 0 IpaMoH
AD..

1

. B mpasunbHOU ImectuyroabHou npusme ABCDEFA B C D E F , Bce

pebpa KoTOpoil paBHEI 1, HAHUAHUTe paccTodHHE OT TOUKH B 10 NpaMoi
CF..

. B mpaBunbHON mectuyronbHoi npusme ABCDEFA B .C D E F , Bce

pedbpa KOTOpoil paBHEI 1, HAMJAUTE paccTogHNe OT TOUKH B 10 npaMoH
CD,.

. B mpaBunbHON ImmectuyroibHoi npusme ABCDEFA B .C D E F , Bce

pebpa KoTOpoil paBHE! 1, HAMANTEe paccTOAHUE OT TOUYKH B 10 NpAMOi
FD..

. B mpaBuiapHON mrectuyroibHod npuame ABCDEFA B C D E F,, Bce

pedpa KoTopoll paBHBI 1, HAUAHUTe paccTogHHe OT TOUKN B 1o IpaMol
DF..

. B mpaBuiabHON ImIecTHyroibHOH npusme ABCDEFA B C D E F |, Bce

pebpa KoTopoll paBHBEI 1, HAalJHTe paccTodAHHNE OT TOUKH B 10 mpaMoil
FC,.

. B mpaBuisHOM ImectuyroiabHod npusme ABCDEFA B C D E F |, Bce

pebpa KoTopoll paBHBI 1, HallJHUTe paccTodAHHEe OT TOUKH B 10 NpaMoR
DA .

1

. B mpaBuibHON ImectuyroibHOM npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHBI 1, HAMJANUTE paccTodgHHe OT TOUKH B 10 NpaAMOH
FA .

1
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B mpaBuibHO# miecTuyroabHOM npusme ABCDEFA B .C D E F , Bce

pebpa KoTOpoil paBHEI 1, HaliIUTe paccTosAHNE OT TOUKH B 10 IpAMOM
DC..

Paccroanne oT TOYKH 0 IJIOCKOCTH

B equanunom kybe ABCDA B C D, HalijiuTe paccTOHHEe OT TOYKH B
no miaockoetu ACB,.

B enuanunom kybe ABCDA B C D, HauiauTe paccTosiHHe OT TOYKH B
no mnockoct DA C..

B eguanunom kybe ABCDA B C D HalijuTe paccTosdgHHe OT TOUYKH B
no miaockoetu ACD ..

B enmanunom kybe ABCDA B C D, HauauTe paccTosiHHe OT TOYKH B
no maockoeT AB D ..

B exunnunoMm kybe ABCDA B C D, HalinTe paccTosHHe OT TOYKU B
ro mnockoetu CB D..

B eguanuHOM Terpasiape ABCD HaiiguTe paccTodHHE OT TOUYKH [ Jo
naockocT ABC.

B mpaBunbHOU TpeyrosbHO# npusme ABCA B C, Bce pedpa KOTOPOi
paBHEI 1, HailjuTe paccTosiHHe OT TOUKH B 0 miockoctn ACB .

B npasuibHON TpeyroabHoi npusme ABCA B C , Bce pedpa KOTODPOi
paBHEI 1, HalifuTe paccTosAHMe OT TOUKHN B 10 miaockoctu AB C..

B mpasunbHON TpeyroabHoi npusme ABCA B C , Bce pedpa KOTOPOH
paBHEBI 1, HalJHUTe paccTosgHHe OT ToUKH B 1o mnockoctu CA B..

B npaBuabHON UeThIpeXyrobHol mupamuge SABCD, Bce pebpa KoToOpoil
paBHEBI 1, HalilUTe paccToAHMUEe OT TOUKH B 10 niaockoctu SAD.

B npaBuasHOM yeTsIpexXyroabsHoi nupamuge SABCD, Bce pebpa KoTopoil
paBHEI 1, HAaAHUTe paccTosAHHEe OoT TOUKH B g0 niaockoctu SCD.

B npaBuiabHOU yeThIipeXyroiabHoH nupamuae SABCD, Bce pebGpa KoOTo-
poil paBHEI 1, Touka E — cepeanHa pebpa SD. HaiiguTe paccrosgHue
OoT TOUKH B 10 naockocTu ACE.

B npaBmiabHOI mecTuyroabHoH nupamuae SABCDEF, cTopoHBI OCHOBa-
HHA KOTOPOH paBHEI 1, a O0KOBEIe pedpa paBHEL 2, HAHANTE paccTosdHIe
oT Touku S go niaockoctu ABC.

B npasnabHOI mectuyroabHoi nupamMuae SABCDEF, cTopoHEI OCHOBA-
HHSA KOTOpPOH paBHEI 1, a O0KOBEIE pedpa paBHEI 2, HAHANTe paccTodHIe
oT ToukHu B jgo naockoctu SEF.

5. B npaBuasHOI mectuyroasHoi nupamuge SABCDEF, cTopoHEI OCHOBA-

HHS KOTOPOII paBHEI 1, a O0KOBRIe pebpa paBHBI 2, HAHANTE paccTogHHe
oT ToUKH B 10 nmiaockoctu SDE.
B npaBuiIbHOI mecTHyroabHoH nupamuae SABCDEF, cTopoHEI OCHOBA-
HHUA KOTOPOH paBHEI 1, a O0KOBEIe pedpa paBHEI 2, HAHJUTe paccTogHMe
OT TOUYKH B 10 ninockoctu SAF.
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B npaBuisHOI mecTuyroiabHol nupamuae SABCDEF, cTtopoHBI OCHOBA-
HHA KOTOPOIl paBHEI 1, a O0KoBEIe pedpa paBHBI 2, HAUINUTE paccToAHHUe
oT Touku B 1o ntnockoctu SCD.
B npaBuisHOII mecTrnyroibHol nupamuae SABCDEF, cTopoHEI OCHOBA-
HHUA KOTOPOI paBHEI 1, a 00KOBLIe pedpa paBHEI 2, HAWANTe paccToAHIE
oT TouKH B 510 nminockoctu SAD.
B npaBu sHOII miecTuyroasHol nupamugae SABCDEF, cTOpOHBI OCHOBA-
HHSA KOTOPOH paBHEI 1, a D0KOBbLIe pedOpa paBHEI 2, HAHANTE PaccTOAHNIe
oT Touku B 1o mnockoctu SCF.,

. B nmpaBuabHOI miectTuyroabHoi nupamuae SABCDEF, cTOpoHEI OCHOBA-

HHA KOTOPOI paBHEI 1, a 00KoBLEIe pedOpa paBHEI 2, HalUTe paccTogHHTe
oT TouK# B 10 nminockoctu SAE.

. B npaBu1bHOI nmiecTUyroJbHON nupamugae SABCDEF, cTopoHBEI OCHOBA-

HHS KOTOPOI paBHEI 1, a O0KoBEIe pedDpa paBHEI 2, HAHJAUTE paccToOdHNe
oT ToukKu B 1o naocrkoctu SCE.

. B npaBusHOI mectTuyroiabHoil nupamuge SABCDEF, cTopoHBI OCHOBA-

HHUA KOTOPOI paBHEI 1, a O0KoBEIe pedpa paBHBI 2, HAHAUTe paccToAHNe
oT Touku B no minockoctu SAC.

. B mpaBUIBHOII IIecTUYTOJIBHON THpaMuae SABCDEF, cTOpOHEI OCHOBA-

HHA KOTOPOH paBHEI 1, a D0OKOBLIe pedpa paBHEL 2, HaHANTE paccTodHNIe
oT TOUKH B 10 niaocroctu SDF,

. B mpaBunbHOI mectuyroasHon npusme ABCDEFA B C D E F , Bce ped-

Pa ROTOpOﬁ PaBHBI 1, Haﬁnm‘e paccTodHe OT TOUKH B A0 IINIOCKOCTH
DEA,.

. B nmpaBunbHO# mectuyroabsHon npusme ABCDEFA B C D E F , Bce ped-

pa KoTopoil paBHEI 1, HalifuTe paccToAHNE OT TOUKH B 0 ILIOCKOCTH
EFB..

. B mpaBuibHON mecTuyroasHoil npusme ABCDEFA B C D E F , Bce ped-

pa KoTopoi paBHE! 1, HalifuTe paccToAHNE OT TOUYKH B [0 IJIOCKOCTH
CFA..

. B nmpasuibHO# miectuyroabsHoi npusme ABCDEFA B C D E F |, Bce ped-

pa KOTOpPOM paBHBI 1, HAIUTe paccTOAHIE OT TOUKH B /10 ILJIOCKOCTH
ADC,.

. B npaBunbHO# mecTuyroasHol npusme ABCDEFA B C D E F |, Bce ped-

pa KOTOpoM paBHEI 1, HAHNTe paccTosSHHNE OT TOUKH B 10 ILJIOCKOCTH
DEF,.

. B nmpaBunbHON mectuyroabHou npusme ABCDEFA B C D E F , Bce ped-

pa KOTOpoH paBHBI 1, HaliiUTe paccToAHNE OT TOUYKH B 10 MJI0CKOCTH
EFA,.

. B npasunbHO# mectuyronbHon npusme ABCDEFA B C D E F |, Bce peb-

pa KoTOopo# paBHBI 1, HaliAUTe paccTosSHNE OT TOUKHM B 10 MJIOCKOCTH
ACB,.
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. B mpasuipHOM miecTuyronsHoi npusme ABCDEFA B C D E F , Bce peb-

pa KOTopoii paBHEI 1, HaluTe paccTOAHNHE OT TOUKHM B 0 IIJIOCKOCTH
DFA .

. B mpaBuiIbHOM mecTuyronsHoi npusme ABCDEFA B C D E F , Bce peb-

Pa ROTOpOﬁ PaBHBI 1, Haﬁ,{lHTe pacCTodHIIe OT TOUKH B A0 TINIOCKOCTH
DFB,.

. B mpaBuiIbHOH 1ecTuyronbHoH npusme ABCDEFA B C D E F |, Bce ped-

pa KOTOpOoH paBHEI 1, HalifuTe paccTosdHHE OT TOUYKH B [0 MJIOCKOCTH
CFE..

. B npasunbHON mectuyronsHou npusme ABCDEFA B C D E F , Bce ped-

pa KOTOpOﬁ PaBHEI 1, Hai/’mm‘e pacCcrTodHlie OT TOYKH B A0 TIMTOCKOCTH
ADE,.

. B npasunbHO#N mectuyronbHoi npusme ABCDEFA B C D E F , Bce ped-

pa KOTOpo# paBHBI 1, HalijuTe paccTosdHHe OT TOUKHU B 70 IJI0CKOCTH
ACDI -

. B nmpaBunbHO# mecTuyroabHol npusme ABCDEFA B C D E F, Bce ped-

pa KOoTOpo# paBHEI 1, HAHANTe paccToOAHNE OT TOUYKHM B 10 IJIOCKOCTH
DFE..

. B mpaBusIbHOH 1IecTnyronbHOU npusme ABCDEFA B ,C D E F |, Bce ped-

pa KoTopoil paBHBI 1, HaliJiluTe paccToAHNE OT TOUKH B 10 MJIOCKOCTH
ACE..

B npasuibHOU mecTuyronbHoi npusme ABCDEFA B C D E F , Bce peb-
pa KOTOpoil paBHBI 1, HallAUTe paccToAHHUE OT TOUKHN B /10 MJIOCKOCTH
AEF .

B npasusibpHOM mecTiyronbHou npusme ABCDEFA B C D E F , Bce peo-
pa KOTOpoH paBHEI 1, HalliUTe paccTOAHHE OT TOUYKH B 10 IJIOCKOCTH

CED,.

Paccroanue me ALY NPpAMBIMH

. B equanuHOM Kybe ABCDA B C D, HaiiiuTe pacCTOAHUE MeKIy Ipd-

MBIMH AB 1 CAl.

. B equanuHOM Kybe ABCDA B C D, HaiiiuTe paccToAHHe MeKAy Ipd-

MeIMH AB u DB .
B equanunoM Kyoe ABCDA B C D, HalijuTe paccToOgHHe MeXAy Ipi-
mMeiMu BA u CB..

B equanunoM Kybe ABCDA B C D, HalijnTe paccTodHNe MeXIy Ipd-
MeIMH BA u AC.

. B equanunoM Kydoe ABCDA B C D, HaiiiuTe pacCcTOSHHE MeXAY Ipd-

MeiMi BA u B D..

. B equanunomM Kyde ABCDA B C D, HaiifuTe paccToAHNE MeKJIY Ipd-

MeIMH BA, u AD..
B equanuHOM Kyoe ABCDA B C D, HalifuTe paccTOdHHe MeXAy IpH-
mMeiMH BA u AC,.
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B emuanunoM Kyoe ABCDA B C D, HalifuTe paccTOAHHe MeXAY Ipi-
mMbIMH BA, u DB,

B egurnuHOM TeTpasape ABCD HaliliTe paccTogHHE MeXKIV NPAMbBIMHA
AD u BC.

B npaBuibHOIT yeThIpeXyroibHo mapamuge SABCD, Bce pebpa KoTOpoil
paBHEI 1, HaliUTe paccTodHue Mexay npaMeiMu SB u AC.

B npaBubHOI YeTkIpexXyrobsHoi nupamuge SABCD, Bce pebpa KoTopoil
paBHEI 1, HaliuTe paccToAHHe MeXaAy npaMeiMu SB n AD.

. B mpaBuJIbLHOII YeThIpeXyroibHoI mupamMuge SABCD, Bce pebpa KOTOpPOIl

paBHEI 1, HAlJUTe paccTogHMe MexaAy npameiMu SB u CD.

B npaBuIbHOI 1IecTHYT0IbHON nupamuge SABCDEF, cTOpOHBI OCHOBA-
HHS KOTOPOIH paBHEI 1, a O0KOBLIe pedpa paBHEI 2, HAHAHUTe paccTodHHIe
MexRIy npaMeiMu SB u AF.

B npaBusibHOI mecTuvrosbHol nupamMmuge SABCDEF, cTopoHEI OCHOBA-
HHA KOTOpOH paBHEI 1, a D0KOBBIe pebpa paBHEI 2, HaliAUTe paccTosgHNIe
Mexay npaAMeIiMu SB u EF.

. B npaBnibHOI mecTuyroabHoi nupamuge SABCDEF, cTopoHEI OCHOBA-

HHSA KOTOPOI paBHEI 1, a 00KOBEIe pebpa paBHEI 2, HAHJANUTE PAcCTOSHIe
Mexay npaMeiMu SB u CD.
B npaBuibHOI mectTuyroiabHol nupamMuge SABCDEF, cTopoHBI OCHOBA-
HHUA KOTOPOH paBHEI 1, a O0KOBBIE peOpa paBHEI 2, HAHAWUTE paccTodHHe
Mexkay npamMeiMu SB un DE.
B npaBuibsHOI mecTuyroibHoM nupaMuge SABCDEF, cTOpOHEI OCHOBA-
HHA KOTOpPOIil paBHEI 1, a D0KOBLIe pedpa paBHBI 2, Hal[UTe paCCTOAHNE
MexRay npaMmeiMu SB n AC.
B npaBuasHOI mectTunyroiabHol nupamuge SABCDEF, cTOpoHBI OCHOBA-
HHS KOTOPOH paBHEI 1, a 00K0OBBIe pedpa paBHEI 2, HAHANTE paccToOsIHIE
Mexay npaMeIMu SB u DF.
B npaBuibHOI mectHyTrobHOH nmupamuge SABCDEF, cTopoHEI OCHOBA-
HHA KOTOPOI paBHEI 1, a O0K0oBLIe pebpa paBHE 2, HaHAUTe paccTodHHIe
MeXxkIy nNpAMBIMH SB u AE.

. B npaBuiIbHOI mecTuyroJabHOH nupaMuae SABCDEF, cTopoHBI OCHOBA-

HHS KOTOPOH paBHEI 1, a DoKOBEIe pedpa paBHEBI 2, HalijlUTe paccTodHHE
Mexay npaMeIiMu SB u CE.

. B mpaBuibHOI TpeyronbHOil npuame ABCA B C , Bce pedpa KOTOPOH

paBHEI 1, HAllAUTe paccTogHMe Mexay npameiMu CC 1 AB.

. B mpasuipHO#Il TpeyronbsHoii mpusme ABCA B C, Bce pedpa KOTOpoH

paBHEI 1, HaliiUTe paccTOAHUe MeXay npaMeiMu BB, u AC.

. B mpaeunbHO# TpeyroapHOo# npusme ABCA B C , Bce pebpa KOTOpOH

paBHBI 1, HaliiuTe paccTodHNe MexaAy npaMeiMu AA u BC.

. B mpaBuisHON TpeyrosbHOil nmpuame ABCA B C, Bce pebpa KOTOpou

paBHEI 1, HalifuTe paccToAHMe MeXAy NpaAMbIMH BB u AC,.
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. B mpaeunbHON TpeyroiabHol npusme ABCA B C,, Bce pebpa KOTOPOM

paBHEI 1, HalifuTe paccTodHNe Mexay npameiMu BB u A C.

. B mpaBusnbHO# TpeyronbHOl mpusme ABCA B C , Bce pedpa KOTOPOH

paBHEI 1, HalUTe paccToAHHE MeXAy npAMbIMH AB u CB,.

. B mpaBuibsHOH TpeyroJyibHOil mpusMe ABCA B C , Bce pedpa KOTOPOH

paBHEBI 1, HalifuTe paccTogHNe MexAy npameiMu AB, u BC..

. B mpaBuisHON TpeyroabHoii npusme ABCA B C, Bce pedpa KOTOpOH

paBHEI 1, HAAUTe paccTOAHHe MeRAY NIpAMBIMH AB u CA..

. B mpaBuiabHO#N ImectuyroiabHod npusme ABCDEFA B C D E F , Bce

pedpa KoTopo# paBHEI 1, HAHANTe pacCcTodAHNE Mex Ay npaAMeIMU BC
EE,.
B mpaBuiabHO# mectuyroasHoil npusme ABCDEFA B C D E F , Bce

pebOpa KoTOpoil paBHBI 1, HaliuTe paccTosHNe MeXAy OpAMbIMH BB,
" CIDI.

. B mpaBuipHON miectuyronbHol npusme ABCDEFA B C D E F , Bce

pebpa KOTOpPOI paBHEI 1, HaiiiuTe pacCTOAHME MeXAy NpaAMBIMU BB,
uDE..

. B mpaBuiabHON ImectuyroidbHOH npusme ABCDEFA B C D E F , Bce

pebpa KoTOpON paBHEI 1, HaiiiuTe paccTOAHHe MeXAy NpAMBIMU BB,
uEF.
B mpaBuibHO#M mectuyroasHoil npuasme ABCDEFA B C D E F , Bce

pebpa KOTOpoil paBHBI 1, HAWIHUTE PACCTOAHNe MeXAy NpAMBIMH BB,
nAfF,.

. B mpaBuibHO# mectuyronbHoil npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOIl paBHEI 1, HAHAUTE PACCTOAHME MeXJIy NpAMBIMH BB,
ucCD..
1

. B mpaBuiabHON ImectuyroidbHod npusme ABCDEFA B C D E F, Bce

pebpa rKoTopoil paBHEI 1, HaliIUTe PacCTOAHNE MeXAYy NPAMBIMH BB
u DC..
B mpaBuibHO#M mectuyroasHoil npusme ABCDEFA B C D E F , Bce

pebpa KOTOpPOIi paBHBI 1, HaiiiuTe paccToiHNe MeXAy OpaAMbBIMH BB,
u DE ..

. B mpaBunabHON miecTuyroiasHo npusme ABCDEFA B .C D E F , Bce

pebpa KoTOpOIl paBHEI 1, HAHIUTEe PACCTOAHNME MeXJIy NpAMBIMH BB,
un ED ..
1

. B mpaBuiabHO#N ImectuyroiabHold npusme ABCDEFA B C D E F, Bce

pebpa KoTOpOI paBHEI 1, HaiiiuTe paccToOAHHe MeMXAy NpAMBIMU BB,
u EF ..
B mpasuibHO# mectuyroinbHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOPOI paBHEI 1, HaiiiuTe paccToAHHe MeXIy NpAMBIMH BB,
U FE -
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B mpasuneHON mectuyroibHo#M npusme ABCDEFA B C D E F , Bce
pedpa KOTOpPON paBHEI 1, HaliuTe paccTOAHHE MeRAY NpAMBIMU BB,
uAF..
B mpaBuabHOM mectuyroiabHoud npusme ABCDEFA B C D E F , Bce
pebpa KOTOpPOI paBHEI 1, HaiiuTe pacCcTOAHHe MeKIY NpAMBIMU BB,
u FA..

. B mpaBuIbHOU HIeCTHYroabHOH mpuaMe ABCDEFA B C D E F , Bce

pebpa KOoTOpoil paBHBEI 1, HAMANTEe pACCTOAHHE MeXXAY NPAMBIMH BBl
u CE..

. B mpaBuisHON ImectuyroiabHod npusme ABCDEFA B C D E F |, Bce

pebpa KOTOPOH paBHBEI 1, HalJHTe paccTOAHUE Me:KIy NpAMBIMH BB,
u EC,.
B mpasniabHOM mectuyroiabHoi npusme ABCDEFA B C D E F , Bce

pebpa KOTOpPON paBHEI 1, HaWJUTe paccTOAHME MeXAy NpAMbBIMU BB,
u DF ..

. B mpaBuibHOU ImecTuyroiapHON mpusme ABCDEFA B C D E F , Bce

pebpa KOTOpOii paBHEI 1, HaliiuTe paccToAHNe Me:XKAYy NpAMbIMU BB,
151 FDI.

. B mpapunpHOU mrecTuyronasHOd npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOI paBHEI 1, HaluTe pPAacCTOAHIE MeKAY NpAMBIME BB
u EA..

. B mpaBuibHOU IrectuyronbHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOil paBHEI 1, HAHAHUTE PACCTOAHHE MeXIy NpAMBIMHU BB
HAE..
B mpasunbHO# mectuyroabHoid npusme ABCDEFA B .C D E F , Bce
pedpa KOTOpPOI paBHEI 1, HalJuTe pacCTOAHHE MerKay NpAMBIMH BB,
u CF..
B mpaBuneHON mectuyroibHOM npusme ABCDEFA B C D E F , Bce

pedpa KOTOPOI paBHEI 1, HaliuTe paccTOAHHE MeXAY NPAMBIMU BB,
u FC,.

. B mpaBuiabHON mrectuyroibHod npuame ABCDEFA B C D E F,, Bce

pedpa KOTOpOIi paBHEI 1, HAUAUTEe PACCTOAHIE MeKAy NpAMBIMU BB
u DA, .

. B mpaBuibHON ImIecTHyroibHOH npusme ABCDEFA B C D E F |, Bce

pebpa KoTOpOii paBHEI 1, HAWAUTEe PACCTOAHME MeXIY NPAMBIMH BB,
uAD,.

. B mpaBuibHOM ImectuyroiabHod npusme ABCDEFA B C D E F |, Bce

pebpa KOTOpPOI paBHBI 1, HalifuTe paccTOSHHe MeKAY MPAMBIMHU BA,
u ED..

. B mpaBuibHON ImectuyroibHOM npusme ABCDEFA B C D E F , Bce

pebpa KoTOpOIl paBHBI 1, HaliUTe pacCTOAHNE MeXKAY MPAMBIMU BA
u CB,.
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. B mpaBunbHON ImecTuyroiabHou npusme ABCDEFA B C D E F , Bce

pebpa KOTOpPON paBHBI 1, HaliiuTe paccTOAHUE MeXAY NPAMBIMH BA,
u DC,.

. B mpaBuiabHON ImmectuyroidbHOH npusme ABCDEFA B C D E F, Bce

pebpa KOTOpOW paBHEI 1, HalifuTe paccTOAHHE MeEAY NPAMBIMU BA,
u FE .
1

. B mpaBuiaBHOH mIecTHYrolbHOH npusme ABCDEFA B C D E F , Bce

pebpa KoTopoil paBHBI 1, HaliiuTe paccTOAHUE Me:XAV NPAMBIMH BAl
u AF .

. B mpaBuiasHON mectuyronsHoid npusme ABCDEFA B .C D E F , Bce

peOpa KoTOpoii paBHE 1, HaiiiuTe paccToOAHHe MeKAY NPAMBIMU BA
u DB s

. B mpaBuiabHON miectuyronbHod npusme ABCDEFA B C D E F , Bce

pebpa KOTOpOil paBHE 1, HaiiiuTe paccToAHHe MeKAY NPAMBIMU BA
uAE o

. B mpaBmnpHON mectuyroabHoN npuame ABCDEFA B C D E F , Bce

pebpa KOTOpOIl paBHBI 1, HaliiuTe paccTOAHNE MeXAY INpAMBIMH BA,
uAD,.

. B mpaBuibpHOI mecTuyroiasHOH npusme ABCDEFA B C D E F , Bce

pedpa KOTOPOI paBHEI 1, HallguTe PACCTOAHNE MRV NPAMEBIMU BD
u EA .

[IJIOIA/IL OPTOTOHAJILHOH ITPOEKITNH
B

. M3obpasure ceuenne equHuuHOro Kyda ABCDA B C D , mpoxojsdiiee

uepes BepinHbl A, B u C . Haiigure ero miomanis.

. Mzobpasure ceueHune efuHUUHOro Kyba ABCDA B C D, mpoxojsiiee

uepe3 BepmuHel B, C u D . Haijnre ero miomais.

. M3obpasure ceuenne eguanuHOoro Kyba ABCDA B C D , npoxojsiiee

uepes BepmnHel C, D u A . HailguTe ero mionaib.

. Mzobpasure ceueHune efHUYHOro Kyba ABCDA B C D, mpoxojsiiee

uepes BepiuHEbl A, C u C,. HaliguTe ero miomais.

. M3obpasure ceueHne efnHNYHOro Kyba ABCDA B C D , npoxozsiee

uepe3 cepeauHEl pedep AB, BC, A B . HaiiguTe ero miomaib.

. M300pasuTe ceueHne egnHUYHOr0 Kyba ABCDA B C D , npoxojsaiiee

yepes cepeauHsl pedep AD, BC, CC,. Haiiiure ero miomais.

. Wzobpasure ceueHune eanHn4HOro kKyba ABCDA B C D , npoxojsiee

uepes cepeanHsl pedep AD, CD, A D . Haiigure ero mioiians.

. Mzobpasure ceueHne equHUYHOro Kyba ABCDA B C D, mpoxojsiiee

uepes cepeuHEl pedep AB, CD, AA . HaliguTe ero miomaib.

. M3obpasuTe ceuenne eguHnuHOr0 Kyba ABCDA B C D , npoxojsiiee

uyepes BepIIuHy A u cepefuHsl pedep CC , DD, . HaiiguTe ero miomans.
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Hsodbpasure ceuenne equHnYHOro Kyba ABCDA B C D , npoxojsiiee
uepes BepINUHY B 1 cepenHsl pedep AA , DD . HaiifuTe ero miomais.
Nzobpasure ceueHne eqnHuuHOro Kydba ABCDA B C D , npoxojsdiiee
uepes BepIINHY A u cepeluHsl pebep CD, C D, . HaiiguTe ero miomaib.

. Maobpasure ceuerne eannuuHoro kyba ABCDA B C D , npoxondiiee

yepes BepINUHY B U cepeuHEl pebep AD, A D . HaliguTe ero miomasis.
HM3zo0pazuTe ceueHue terpasapa ABCD, Bce pebpa KoToporo papss 1,
IIpoxoaslnee uepes cepequny pebpa AD u napautenbHoe rpasn ABC.
HailiguTe ero niaomans.

W3zo6pasnuTte ceuenne Terpasapa ABCD, Bce pebpa KoToporo paBHBI 1,
IIpoxXosaniee uepea cepeaduHy pedpa AB u napanaensHoe rpasm BCD.
HaitnuTe ero niaoniajib.

. 300pasuTte ceueHue Terpasapa ABCD, Bce pebpa KoToporo paBHHI 1,

IIpOXosAlee Uepes cepeAuHY pedbpa AB M nepneHIUKYIAPHOE 3TOMY
pebpy. Hailigure ero niaomajs.

Hzobpasure ceuenne terpasiapa ABCD, Bce pebpa KoToporo pasHHl 1,
Ipoxojdaiee yepe3 cepeJuHy pedpa AD U neprneHAHKYJIAPHOE 3TOMY
pebpy. HaliguTe ero miomajikb.

MN300pa3nTre ceueHHe NPaBHIBHON UYeThHIPEXVIOJbHOU NHPaMHIBI
SABCD, Bce pebpa KoTopoH paBHBI 1, mpoXojsdlllee uepe3 cepeiuHy
pebpa SA u napayieasbHoe ocHoBaHNIO ABCD. HalignTe ero miaomajisb.
H300pa3urte ceueHne MNpaBUJIBHON UYeThIPEXVIOJBHOH IIHpaMMIbI
SABCD, Bce pebpa kKoTopoil paBHBEI 1, IMpoxojdliee uepes cepeaHHY
pebpa SB u neprneHAUKY.JISpHOe 3ToMY pedbpy. Hailigure ero miaomans.
N3zobpazure ceueHHe IMPaAaBUJIBHOH IIECTHYTOJBHOU IHUpaMHIbI
SABCDEF, cTopoHBI OCHOBAaHHS KOTOPOM paBHBI 1, a DOKOBBIe pedpa
paBHEBI 2, NIPOXoJdAllee Uuepes cepelHuHY pedbpa SA 1 napaielsrHoe Oc-
"HosaHuiwo ABCDEF. Haiigure ero Imjioimaib.

. zobpa3uTe cedyeHHe MNPaBUJIbHOMN INEeCTHUVIOJbBHON NHPaMHIbI

SABCDEF, cTopoHBI OCHORAaHHA KOTOpOH paBHEI 1, a OOKOBEIe pedpa
paBHEBI 2, IpoXojdlllee Uepes3 pedpo SA U nepneHANKYJIAPHOe OCHOBA-
Huo ABCDEF. HaliguTe ero niaomajib.

HN3zobpaszure ceueHHe NPaBUIbHOUN TpeyrosbHOl mpusMel ABCA B C ,
Bce pebpa KOTOpO#H paBHEI 1, mpoxojsinee Yepes BepiunHel A, B u C,.
Haitaure ero niaomaib.

2. Nzobpasure ceueHne NPAaBHUIBHOW TpeyroybHoil mpusmel ABCA B C,

Bce pebpa KOTOpOil paBHEI 1, mpoxoasAinee Yepe3 BepnHbl A, B, u C,.
Hailigure ero niomniajis.

. MzobpasuTe ceueHHe NMPaBUILHOW TpeyroabHOM mpusMel ABCA B C,

Bce pebpa KOTOpOoil paBHEI 1, IpoxofdAllee yepes cepeuHbl pedep AB,
AC u A B,. HaiiguTte ero miomajs.
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. M3o0pasure ceueHHe NpaBUIBLHOW TpeyroJbHo# mpusmel ABCA B C,

Bce pedOpa KoTOpoOH paBHBEI 1, Npoxoasilee dyepea cepeAnHbl pedep AC,
BC u A C,. Haiigure ero Imiomiajis.

. Mzobpasure ceueHHe NMPaBHIbHOUN TpeyrosbHOIl mpuaMel ABCA B C,

Bce pebpa KOTOpOH paBHBI 1, mMpoxojsilee uepez BepHinHBl B, B, H
cepenuny pedopa AC. Haligure ero miomaisb.

. VI300pa3uTe ceyeHHe NPaBUIBHOH TPEYIOJbHOM NPHU3MbI ABCA B C,

Bce pebpa KoTopol paBHBI 1, mpoxXoadAmniee uepes BepIIHHBI C, Cl 151
cepenuHy pebpa AB. HailignTe ero miomiajb.

. Mzobpasure ceueHne NpaBMIbHON TpeyroybHO# mpusmel ABCA B C ,

Bce pedpa KOTOpOH paBHEI 1, mpoxofsdilee Yepe3 BepmiuHbl A, C, H
cepeauny pedpa BC. HaiianTe ero mioniaab.

. M300pasure cevyeHne NpaBUIBHON TpeyroybHo# mpusmel ABCA B C,

Bce peOpa KOTOPOH paBHEI 1, mpoxojsdilee Yepes BepIIUHBI A, B u
cepeguHy pedbpa A C, . HaiifuTe ero miomaib.

. U3006pasuTe ceueHUe NPaBUIBHOW IIECTHYIOJbHONH NPHU3MBI

ABCDEFA B C D E F , Bce peGpa KOTOPOI paBHEI 1, Ipoxojsdiiee yepes
BepminHel A, C u C|. Haiigure ero miomazns.

. I/Iaoﬁpaan're cedyeHle HpaBH.TIbHOﬁ mec'rnyro.nbuoﬁ IIPpHU3MBbI

ABCDEFA B C D E F , Bce pedpa KOTOPO#I paBHEI 1, IpoxXoziiiee Yepes
BepinuHbl A, D u D . HaiiguTe ero miomajb.

. I/I:306pa3n're cedeHHe IIpaBI/IJII:HOﬁ IIIQCTHYI‘O.-’IBHOfI IIPHU3MBI

ABCDEFA B C D E F , Bce pedpa KOTOpPOH paBHEI 1, Mpoxofsiree yepes
cepequusl pedbep BC, EF u B C,. Haiigure ero mioifaik.

2. U3obpasuTe cedyeHHe NPaBHUILHONH NIIeCTHYTIOJLHOH IPHU3MEI

ABCDEFA B C D E F , Bce pebpa KOTOPOH PaBHHI 1, IpoXoifdiiiee depes
cepenuHbl pedep AB, BC u A B . Haiiiure ero miomais.
Nzob6pasuTe ceueHHMe NPaAaBUJIbBHOH IIEeCTHYTOJbBHOH INIPHU3MBEI
ABCDEFA B C D E F , Bce pedpa KOTOPOU paBHEI 1, mpoxoadAiee yepes
BepmiuHel A, C u D . Haiigure ero miomais.

. I/Iaoﬁpaan're cedyeHle HpaBH.TIbHOﬁ mec'rnyro.nbuoﬁ IIPpHU3MBbI

ABCDEFA B C D E F , Bce pebpa KOTOPOII paBHEI 1, IpoxoAAlee uepes
BepmnHel B, D u E . Halignre ero miomaib.

. Izobpa3uTe cedeHUe NPaBHJIBHONH INECTHYTOJALHOH TNIPH3MEI

ABCDEFA B C D E F , Bce pedpa KOTOPOI paBHEI 1, mpoxojsdilee uepes
sepuiHel C, E u F|. HaiiiuTe ero mionajib.
Nz0bpazuTe ceueHHMe NPaBUJIBHOHN IIECTHYVIOJbBHOHW MPHU3MBEI
ABCDEFA B C D E F , Bce pebpa KOTOPOH PaBHHI 1, MpoxXofdiiiee depes
BepimmmHel D, F u A . Haiijgure ero miomanb.
N300pasute ceueHHMe NPaBHJIbHOH NIeCTHYTOJbHOH IIPH3MBEBI
ABCDEFA B C D E F , Bce pedpa KOTOPOU paBHEI 1, mpoxXondAiee yepes
BepmuHEl E, A u B . HaiiiuTe ero miomaib.
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MN3o0pasuTe cedeHHe NPaBUJBHON INeCTHYTOJAbLHOH IIPH3MBEI
ABCDEFA B C D E F , Bce pebpa KOTOPOH paBHEI 1, Mpoxodilee yepes
BepiiuHEl F, B u C . HaliiuTe ero miomais.

C

. Mzobpasure ceuenune efnHuuHoro kyba ABCDA B C D, , upoxojsdiiee

yepes BepIIHHY A U cepeuHsl pebep BB , DD . Haiigure ero miomanisb.

. Mz00pasuTe ceueHle eJMHUUYHOTO KyDa ABCDAIB]ClDl, Ipoxoasinee

uepes BepIIuHy B u cepepunsl pebep AA , CC,. HajiiuTe ero miomans.
Hzobpasure ceuenne eguHnuHoro xkyba ABCDA B C D , npoxojadiree
uepe3 BepmiuHy C 1 cepeuHEl pedbep BB, DD, . HaiijuTe ero miomaib.

. Mao0pasute ceueHne efuHu4HOro Kyda ABCDA B C D , npoxojsiiee

uepes BepiinHy D u cepeannel pebep AA , CC . Haiigure ero miomaib.

. M3obpasure ceuenne eguHuuHOro Kyba ABCDA B C D , npoxojsdiiee

yepes BeplInHy A u cepeinHsl pedep CD, A B,. HaiiuTe ero miomais.

. Mzobpasure ceuenne eqnHnuHOro Kyba ABCDA B C D , mpoxojsiiee

yepea BepIIMHY B U cepeinHEl pebep A B , CD. Haiigure ero miomans.

. Maobpasure ceuenne eauHuuyHoro xyba ABCDA B C D, , npoxojsiiee

yepes BepInuHy B, u cepenunsl pedbep AB, C D . Haliiure ero miomnaib.
WNzobpasure ceveHue ennHuuHOro kydba ABCDA B C D , npoxozisliee
uepes BepIINHY A U cepeluHsb! pedep AB, C D . HaliiuTe ero maomazs.

. Mzob6pasuTe ceueHne equHuuHOro Kyda ABCDA B C D, , npoxojsiiee

uyepe3 BepIIuHY A U cepeauHsl pedbep BC, A D . Haiiagure ero miomaib.
Hzobpasure ceuenne eqnHuuHOro kyba ABCDA B C D, , npoxojdiiee
yepes BepiuuHY [ B cepefuHEI pedep BC, AID]. HaiiguTte ero miromans.
Nzobpasure cedyeHne efuHuuHoro xyba ABCDA B C D , npoxojasdiree
yepes BeplIuHY B 1 cepeauusl pebep AD, B C,. Haiigure ero niomans.
Hzobpasure ceuenne equHuuHoro kyba ABCDA B C D , npoxojadiree
uepes BepiiuHy C u cepefuHsl pedbep AD, B C, . Haiigure ero mionfaib.
HNaobpasure ceuenne eqnHuuHOro Kyda ABCDA B C D , mpoXoadiiee
uepes cepeanHsl pebep BB, DD u Toury Ha pebpe AA , OTCTOAIIYIO
oT BepmuHEl A Ha 0,25. HaliguTe ero mioijajib.

Nzobpasure ceuenne efnHuuHOro kyba ABCDA B C D, , npoxojsdiiee
uepes cepeauHbl pedep AA , CC, u Toury Ha pebpe BB , OTCTOAIIYIO OT
BepimuHBI B Ha 0,25. HaliauTte ero miomiajib.

. Mzodbpasure ceuenne equHnuHoro kyba ABCDA B C D, , mpoxojsiiee

yepes cepeauHsl pebep BB, DD wu Touky Ha pedpe CC , 0TCTOAIIYIO
ot BepmnHEl C Ha 0,25. HalignTe ero niomiaakb.
Nzodpasure cedyeHne efuHuuHoro xyba ABCDA B C D , npoxojasdiee
uepes cepeauHsl pebep AA , CC, u TouRry Ha pebpe DD , OTCTOAIIYIO
or Bepuinuel D mHa 0,25, HaliguTe ero nmiuoiajib.
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NsobpasuTe ceueHne equHudHOro kyba ABCDA B C D , mpoxojsiiee
uepes cepeguHsl pebep A B, CD u Touky Ha pedpe AB, OTCTOAIIYIO OT
BepminHEI A Ha 0,25. HaiiguTe ero niomans.
Hszobpasure ceuenne equHuuHOro Kyda ABCDA B C D , npoxozgsiiee
uepes cepequHbl pebep A B, CD u TouKy Ha pebpe AB, OTCTOAIIYIO OT
BepmiuHLI A Ha 0,75. Haiigure ero miomajisb.
W3sobpasure ceueHue eaIMHUYHOTO Kyda ABCDA B C D, , npoxojsiiee
uepe3 cepellUHEI pebep AB, C]D1 U TOUYKY Ha pebpe CD, oTCTOANIIVIO OT
Bepumiasl D Ha 0,25. Haiigure ero miaomaik.
HNszobpasure ceuenne eguHuuHOro kydva ABCDA B C D , npoxojdiiee
uyepes cepeauHsl pebep AB, C, D, u Touky Ha pebpe CD, OTCTOAIIYIO OT
BepumnHel D Ha 0,75. HajiguTe ero mioniajib.
M3zobpasute cevyeHne eqnHuYHOro kKydba ABCDA B C D , nipoxozsdAiiee
yepes cepeAuHbl pedbep BC, A D u TouKky Ha pebpe AD, 0TCTOSAIIVIO OT
BepuiuHbBl A Ha 0,25. Haiigure ero niomaikb.

. MzobpasuTe ceueHne enHN4YHOTO Kyba ABCDA B C D , ipoxojsiiee

yepes cepequHbl pebep BC, A D 1 Touky Ha pebpe AD, OTCTOAIIYIO OT
BepminHBl D Ha 0,75. HaliguTte ero mioniajis.
HN3zobpasure ceueHne eIMHUYHOTO KyoOa ABCDA B C D, , npoxojsaiiee
uepe3 cepeInHEI pebep AD, B C u Touky Ha pebpe BC, 0TCTOAIIYIO OT
BepmuHbl B Ha 0,25. Halagure ero miomaib.
H3zobpasure ceuenne eguanuHoro kydba ABCDA B C D, ipoxojsiiee
uepes cepequHsl pebep AD, B C u Touky Ha pedpe BC, 0TCTOAIIYIO OT
BepmuHEI B Ha 0,75. Haiigure ero miomaib.

. Mzobpasure ceuenne egnHn4YHOro Kyba ABCDA B C D , mpoxojasiree

uepes cepeanHbl pedep AB, BC, CC,. HaiiguTe ero miomazis.
Hszobpasure ceuenne equHuuHOro Kyda ABCDA B C D , npoxozgsiiee
depes cepefnHsl pedep BC, CD, DD . HaiiguTte ero mioimans.
WN3obpasure ceuenne egnHuYHOro Kyba ABCDA B C D, , npoxoadiree
uepes cepeauHsl pedep CD, AD, AA . HaiijiuTe ero miomans.
Hszobpasure ceuenne equHuuHoro kydoa ABCDA B C D , npoxozisiiee
uepes cepequHbl pebep AD, AB, BB . Haiiiure ero miomnais.

. Nzobpasure ceuenne eqnHuuHOro Kyba ABCDA B C D , npoxojsdiree

uyepe3 BepiuHbl A, C u cepepuny pebpa C D . HaiiguTe ero miomans.
Hszobpasure ceueHne einHuuHOr0 Kydoa ABCDA B C D, , nipoxXozsiiee
yepe3 BepinHEl A, C u cepenuny pebpa B C,. Haiigure ero miomjais.

. Wzobpasure ceuenne eguHuuHOro kyba ABCDA B C D , npoxojsinee

uyepe3 BepluHbl B, D u cepeauny pebpa A D, . HaiijiTe ero miomans.

. MzobpasuTe ceueHne einHN4YHOrO Kyba ABCDA B C D , npoxojsiiee

yepe3 BeplInHEl B, D u cepepquny pebpa C D . HaiiinTe ero miomaisb.

. Mzobpasure ceueHme efuHUYHOro Kyba ABCDA B C D , npoxojsiiee

yepes BeplnuHLl A , C, u cepequdy pedpa AD. Haiigure ero miomans.
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. MzodpasuTte cedyenne equauuHoro kyba ABCDA B C D , npoxondiiee

yepea BepmuHbI A , C, u cepeuny pebpa AB. Haiiqure ero niomais.

5. Mzobpasure ceueHne eguHHUHOro Kyba ABCDA B C D mpoxojsiiee

uepe3 BepInuHLl B , D u cepequny pedpa AD. Haiiure ero miomans.

. Mzodbpasure cedyenne equHnuHoro xKyba ABCDA B C D , npoxojdiiee

yepes BepiiuHEl B , D u cepeanny pebpa BC. HaiijuTe ero miomais.

. M300paznTe ceueHNe eIMHUUYHOrO Kybda ABCDA B C D,, npoxojsamiee

dyepe3 BepUIUHLI A , B n cepepuny pedpa CD. HalinuTe ero miomajb.

. Mzobpasure ceuenune equHUuHOro Kyba ABCDA B C D , npoxojsiiee

yepes BepIIHHEI A , B 1 cepeuny pebpa CC . Haiigute ero miomais.

. Mzobpasure ceuenne eguHnuHoro kyba ABCDA B C D , upoxojsdiiee

yepea BepIINHLI A, B, u cepeauny pedbpa CD. Haiigure ero miomajs.
W3zobpasure ceueHne efunHUuHOro kKydba ABCDA B C D, , npoxondAiiee
yepes BepIIHHLI A, B, u cepeauny pedpa DD, . Haiigure ero mioiaib.
H3zobpazure ceueHne enumHuuHOro kyba ABCDA B C D, , npoxogsdiiee
yepea BepmnHel C, D, u cepequdy pedpa AB. HaiiguTte ero miomajs.
H3zobpasure ceuedue enumHuuHOro kyba ABCDA B C D , npoxoadAiiee
yepes BepmuHel C, D u cepeiuny pedpa BB, . Haiiiure ero miomaib.
H3zo06pazuTe ceueHne eJMHUUYHOIO Kyoda ABCDA B C D , npoxojsamiee
uepe3 BepmuHbl D, C 1 cepequny pebpa AB. HaiiiuTe ero IIomasis.
HN3zobpasure ceueHne egnHuyHoro Kydba ABCDA B C D , npoxojsdAiiee
uepes BepiiuHbl D, C, u cepeguny pedbpa AA . Haiiqure ero miomaib.
H3zobpaszure ceueHne egnHnuHOro Kyda ABCDA B C D , npoxojsiiee
uepe3 BepmuHLl B, C, U cepeanny pedpa AA . HaliguTe ero mionjams.
N3zobpasure ceueHue eanHuyHoro Kydba ABCDA B C D , npoxojsAiiee
uepe3 BepmiuHel B, C, u cepequnay pebpa AD. HaiifuTe ero miomaib.
Hzobpasure ceueHne efuHNUHOTO Kydoa ABCDA B C D , npoxojsiiee
uyepes BepmiuHbl C, B, u cepenuny pebpa AD. Haligute ero mioniais.
N3zobpasute ceueHue eanHuuHOro Kydba ABCDA B C D , mpoxozsAliee
uepes3 BepmiuHel C, B, u cepequny pedpa DD, . Haiiaure ero niomiaib.

. WMzobpasure ceuenne eannuuHoro kyba ABCDA B C D , npoxondiiee

yepes BepIIHHEI A, D u cepeauny pebpa BB . Haiianre ero miomank.

. Wzobpasure ceuenne equHuyHoro Kyba ABCDA B C D , npoxonsinee

uyepe3 BeplinHbl A, D 1 cepeauny pedpa BC. Halifjure ero miomajis.

. Mzobpasure ceuenne eguHuuHoro kyba ABCDA B C D , npoxojsamiee

uepe3 BepiinHbl DD, A 1 cepeauny pebpa BC. Haiigure ero miomais.

. Wzobpasure ceuenne equHuaHoro Kyba ABCDA B C D , npoxojsiiee

uyepe3 BeplnuHbl D, A U cepenuHy pebpa CC,. Haiigure ero miomasis.

. M3obpasure ceuenne eguHu4uHOro Kyba ABCDA B C D , npoxogdaimiee

uepes BepIINHY A U cepefaunsl pebep BC, A B . HaliguTe ero miomais.

. Wzodpasure ceuenne eqnHuIHOr0 Kyda ABCDA B C D , mpoxojsiiee

uyepes BepIInHY A U cepeanHsl pedep CD, A D . Haiignre ero miomais.
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. Mzobpasure ceuenne equHuuHoro kyba ABCDA B C D, , npoxondiiee

uepes BepIINHY A U cepeinHsl pebep BC, DD . HalignTe ero mioiiaisb.

. M3obpasure ceuenne equHnuHOro Kyba ABCDA B C D , mpoxojsdiree

uepes BepIIuHY A 1 cepenHsl pebep BB , A D . Haligure ero miomajib.

. Mzobpasure ceuenne equauuHoro kyba ABCDA B C D, , npoxoasamiee

uepes BepIIHHY A 1 cepeuHEl pebep CD, BB . Haljanure ero mioiiais.

. Mlzobpasure ceueHue efnHUYHOro Kyba ABCDA B C D, , npoxojdiiee

uepes BepIIMHY A U cepeiuHEI pedep A B , DD . Haiigure ero miomajs.

. M3o0pasure ceuenne equHuuHOro Kyba ABCDA B C D , mpoxojdiree

yepes BepiiuHy D U cepeunsl pedep AB, BC. Haligure ero miomazis.

. Mzobpasure ceuenne eqfnHnuHoro Kyba ABCDA B C D , npoxojsiree

uyepe3 BepIIUHY B u cepeluHsl pedbep AD, CD. HaiuTte ero miomniais.
H3zobpasute ceueHne efnHuYHOro kKydba ABCDA B C D , nipoxojsAiiee
yepes BepinuHy C, 1 cepeanHbl pedep AB, AD. Haliiure ero miomazis.
WN3obpazure ceuernne efnHuYHOro Kyba ABCDA B C D , npoXojsimee
uyepe3 BepIINHY A u cepenaunnsl pebep BC, CD. HaiiiuTe ero mioniais.
W3zobpasuTte cevueHne efnHuYHOro kydba ABCDA B C D , nipoxozsiiee
yepes cepeauHsl pedep AB, BC, DD . Haiijure ero mionajib.

- Vzobpasure ceueHune efnHUYHOrO Kyba ABCDA B C D , npoxojsdiiee

yepe3 cepeauHsl pedep BC, CD, AAI. Haiigure ero nuomajnb.

. MzobpasuTe ceueHne eanHu4YHOro Kyda ABCDA B C D , npoxojsinee

uepes cepeanHsl pebep AD, CD, BB,. Haiiiure ero miomajb.

. HMzobpasure ceuenne equHHuHOro Kyba ABCDA B C D , npoxojsiiee

uepe3 cepeauHsl pedep AD, AB, CC,. HaiiguTe ero miomajis.
WN3obpasure ceuenne egnHuyHOro Kyba ABCDA B C D, , npoxojasdiree
uepe3 cepeluHbl pedep AA , CC, U TOUKY Ha pebpe AB, OTCTOAILIYIO OT
Bepuinabl A Ha 0,75. Haiiznre ero niomansb.

NsobpasuTe ceveHne equHudHOro kyba ABCDA B C D , mpoxojsiiee
uepes cepeguHbI pedep AA , CC, u Toury Ha pedpe AD, OTCTOALIYIO OT
BepminHEI A Ha 0,75. HaiiguTe ero nmiaomans.

Hszobpasure ceuenne equHuuHoro kydoa ABCDA B C D , npoxozasiiee
depes cepeanHel pebep BB , DD u Touky Ha pedpe BC, OTCTOAIIYIO OT
BepmiuHbl C Ha 0,25. Haligure ero niaoniaiks.

. Mzobpasure ceuenne eqinHnuHoro Kyba ABCDA B C D , npoxojsiree

uepes cepeinHEbl pedep BB , DD u Touky Ha pedpe AB, OTCTOAMIYIO OT
BepmiHBE A Ha 0,25. Haiizurte ero mioniagb.

. Wzobpasure ceuenne efuHuuHOro Kyba ABCDA B C D , npoxojsiiee

uyepe3 cepeJuHEl pedbep AA , CC, u TouKy Ha pedpe AB, OTCTOAIIYIO OT
BepuinHel A Ha 0,25. HalignTte ero nioniajsb.

2. Wzobpasure ceueHne efnHuuHOro Kyba ABCDA B C D , mpoxojsAiiee

yepes cepeqUHEI pebep AA , CC, u TOUKy Ha pedpe AD, OTCTOAIIYIO OT
BepmiuHEI A Ha 0,25, Haiigure ero niomaib.
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Wzobpasute ceueHne eguHndHoro kyba ABCDA B C D , upoxojdiinee
gepea cepenHbl pedbep BB , DD, u Touky Ha pedpe BC, OTCTOAIIYIO OT
BepmuHEl C Ha 0,75. Haligure ero miomans.
H3zobpasure ceuenne efnHuuHOr0 Kyda ABCDA B C D , ipoxozsiiee
yepes cepeuHel pebep BB , DD u Touky Ha pedpe AB, OTCTOAIIYIO OT
pepminHbl A Ha 0,75. Haiigure ero niaomans.

. M300pazuTe ceueHHe eQHHHUUYHOTO Kyda ABCDA B C D, TJIOCKOCTEIO,

IPOXOJAIIei Yepes BePIINHY A U NepleHIUKYIAPHOI fuarosamu DB .
Haiinure ero niaomniajsb.

Nzobpasure ceuenne efuHUYHOro Kydoa ABCDA B C D, mI0OCKOCTHIO,
OpOXOAAINeH 4Yepe3 cepeiuHy AuaroHaau DB, 1 HeprneHJHKYIAPHOH
aTod auaroHaan. HaliguTe ero miomaib.

Mazobpasute ceuenne eaumHuuHOro Kyoa ABCDA B C D, niIoCKOCTHIO,
IpPOXOJAIIeH 4Yepe3 BepIIWHBI A, B, ¥ mapawielbHOU mnpsamoii BD..
Haiigure ero niomanb.

HNzobpasuTe ceueHne terpasapa ABCD, Bce pebpa KOTOporo paBHEHI 1,
nmpoxojasdaliee yepes cepeannnl pedbep AB, BC u CD. HaiiguTe ero mnio-
majb.

HzobpazuTte ceuenne terpasapa ABCD, Bce pebpa KOTOporo paBHHI 1,
npoxoasdaiiee uepes cepeanHbl pedep AB, AC u CD. Haiigure ero mio-
mankb.

HNzo6pasure ceuenne terpasnapa ABCD, Bce pebpa KOTOporo paBH=HI 1,
NpoxojadIee uepes cepeaunl pedep AD, BD n BC. HaliguTe ero 1mio-
majnb.

HN300pasnure cedeHHe NpaBHJILBHOH YeTBIPeXVIOJbLHOH NHpaMMIBI
SABCD, Bce pebpa KOTOpoH paBHEI 1, IpoXodilee Uepes BepIINHEI A,
B 1 cepenuny pedopa SC. Haligure ero nmiomajib.

. I300paznuTe ceueHHe INPaBUJbHOH YeTHIPEXVIOJbHON NHpPaMHIbI

SABCD, Bce pebpa KOTOpoil paBHEI 1, Ipoxojidliiee Uepes BepInIuHEL B,
C u cepenuny pebpa SA. Haligure ero miomajib.

HN300pa3ure ceueHHe MNPaBHJIBHON YeThIPeXVIOJbBHOM NHPpaMUIBI
SABCD, Bce pebpa KOTOpoH paBHEI 1, IpoxXojdliee yepe3 BepmuHb! C,
D n cepenuny pebpa AS. HaliauTte ero miomans.

N300pasure ceueHHe NPaBUJIBHOH YeThHIPeXVIOJbHOHM INHUPaMHIBI
SABCD, Bce pebpa KOTOpOIl paBHEI 1, IIpoXoadlllee yepes3 BepInIuHbI A,
D u cepeanny pebpa SB. Halinurte ero niomajis.

HN300pasnure cedeHHe NMpPaBUJIBHON YeThBIPEXVIOJBHOU NHUPaAMHUIABI
SABCD, Bce pebpa KoTOpoll paBHEl 1, IMpoxojsllee yepe3 cepealuHBI
pebep AD, BC u SD. Haiigure ero mnioniajib.

N300pa3nuTe ceueHHe MNPaBUJIBHOM UYeThHIPEeXVIOJbBHOH NHpaMHIbI
SABCD, Bce pebpa KoTopoii paBHBI 1, mpoxojsfAliee dyepe3 cepeamHb]
pebdep AB, CD u SD. Haligure ero niomaib.
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Nzobpas3nTe cedeHHe MNPaBUJIBHONH UYeTHIPEXYTOJbHOH MNHPaMHIbI
SABCD, Bce pebpa KoTOpoil paBHEI 1, IpoxonfAniee dyepes cepeaIuHb]
pebep AD, BC u SB. Hailigure ero miomajisb.

Hzobpa3uTe ceueHHe NPABUIBHOH UYETHIPEeXYIOJbHOW NHpaMHbI
SABCD, Bce pebpa KoTOpOi paBHEI 1, mpoxojsdliee yepes cepearHbl
pebep AB, CD u SC. HaiiguTe ero miomniajib.

H30bpa3nuTe ceueHHe MNPaBUILHOH UYeTHIPEXYTOJbHOH HOHPaMHIbI
SABCD, Bce pebpa KOTOpOH paBHBI 1, IpoxojdAniee yepes cepeanHbl
pebep AB, BC u napannenbHoe pedpy SB. HaiiguTe ero mioiajib.
Nzobpasurte ceueHHe INPaBHIbHOW UYeTBIPEXYIOJBHONH MNHPaAMHUJLI
SABCD, Bce pebpa KoTOpOoil paBHBEI 1, mpoxojdlnee uepes cepealHbI
pebep AB, BC u neprneHIUKYIApHoe pedbpy SD. HaliauTe ero mioniajib.

. UzobpasuTe ceueHHe NPaBUJILHOH UYeTHIPeXVYIoJbHON NHpPaMHIBI

SABCD, Bce pebpa KOTOpPOII paBHEI 1, IpoXoadllee Uepes BepImInHy A
1 cepeanHbl pebep SB u SD. HaiiguTte ero miomajisb.

. I/Isoﬁpaan're ceuyeHue HpaBHJIbHOfI quHpeXYPO.TIBHOﬁ MupaMHuIbI

SABCD, Bce pebpa KoTOpoH paBHBI 1, IMpoXoasdllee depe3 BepIIUHY
B, cepeanny pedtpa SD u napamnienbHoe npamoii AC. Haiigure ero
[LJ10I0aIb.

HU3zobpaszure ceuenne nupaMuibl SABCDEF, cTOpoHBI OCHOBAaHUSI KOTO-
poll paBHHI 1, a OoKOBBEIe pebpa paBHEBI 2, IIPOX0/idlllee Uepe3 BePIITNHE]
A, F n cepenuny peopa SC. Haligure ero niaomaib.

M3o0bpasure ceueHne MpaBHIbHON TpeyroabHou npusmel ABCA B C,
Bce pebpa KOTOpOH paBHBI 1, Mpoxojdliee Uepe3 BepIIHMHBI A, B u
cepefuHy pedpa A C.. Haiiiure ero miomajsb.

. M300pasuTte ceueHne mMpaBH/IbHON TpeyroabHo npusMel ABCA B C,

Bce peOpa KOTOpOH paBHBI 1, nmpoxojsdlnee uepe3 BepmuHbl A, C H
cepequHy pedpa A B . Haiinure ero miomais.

. M300pasure ceueHne IpaBUIbHOH TpeyroabHOi npusmsl ABCA B C,

Bce peOpa KoTopoll paBHBI 1, mpoxXoasdilee depe3 BepmiuHbl B, C 1
cepequHy pebpa A B . HaiiiuTe ero miomans.

. Mzobpasure ceueHne MpaBUIbHON TpeyroabHou npusmel ABCA B C ,

Bce peOpa KOTOpPON paBHEI 1, Mpoxojsllee uepes BepMINHEI A , B, U
cepenuny pedpa AC. HaiiauTte ero miomans.

Nzobpasure ceueHne NPaBUILHOU TpeyroiabHoi npusmel ABCA B C ,
Bce pebpa KOTOpoil paBHBI 1, mpoxojdmiee yepes BepminHel A , C, H
cepenuHy pedbpa AB. Hailigure ero niaomankb.

Nzobpasure ceueHrne MPaBUJILHON TpeyroabHOo# npusMmel ABCA B C ,
Bce pebpa KOTOpOH paBHEI 1, mpoxojsdilee uepe3 BepminHel B, C, 1
cepenuny pebpa AB. Hailigure ero mioniajib.

NzobpaszuTe ceueHne MpaBUIbHON TpeyroabHoH npusmel ABCA B C ,
Bce pedpa KOTOPOH paBHEI 1, Mpoxojsliiee yepea cepeJHHEI pebep AA ,
BB, u A C,. HaiiguTe ero miomais.
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109.

110.

111.

112,

113.

114,

Hzobpasure ceueHre IpaBUILHON TpeyronabHoi npuaMmel ABCA B C,
Bce pebpa KOTOPOU paBHEI 1, mpoxXozsiilee uepe3 cepeIHHEI pedep AA ,
CC, un A B,. HaliiuTe ero miomaib.

N3zodpasurte ceueHHe NMPaBUJIbHON TpeyronbHON mpusMel ABCA B C ,
Bce pebpa KOTOPOI paBHEI 1, TpoxosAliee uepes cepeuHbI pedep BB ,
CC, u A B,. HaiiuTe ero miomais.

N3zobpasure ceueHHe NPaBUILHON TpeyroinsHON npusMbel ABCA B C
BCce peOpa KOTOpoIl paBHEI 1, mpoxoadlinee yepes3 cepeauHbl pedep AC,
BC u AA,. Haiiure ero miomaib.

Nzobpasure ceueHne MpaBMIbHON TpeyroiabHoil npusMmel ABCA B C,
BCe peOpa KOTOpOI paBHEI 1, MpoxojAliee yepes cepeAnHbI pebep AB,
BC u CC,. Haiigute ero miomajis.

. Mzobpasure ceueHne npaBUJIbHOU TpeyroiabHou npusmel ABCA B C,

Bce pebpa KOTOpOM paBHEI 1, IIpoXo/isdllee yepes cepenHbl pedep AB,
AC u BB,. HaiijuTe ero Iiomais.

N3zobpasuTe ceueHrne MpaBUILHON TpeyronbHOU mpusMel ABCA B C,
Bce pedpa KOoTOpoiH paBHBI 1, IpoXosdlliee uepea cepeJuHbI pedbep AB,
AA u A C,. Haiigure ero miomiais.

N3zobpasure ceueHHe MPABIIBHON TPEYTONbHON mpusaMbl ABCA B C,
Bce pebpa KoTopo# paBHEBI 1, mpoXoasaniee uepes cepequHbl pebep BC,
BB u A B,. Haiiiure ero Imjiomais.

WN3zobpasuTte ceueHHe MpaBUIbHON TpeyroibHO# mpusmel ABCA B C,
BCe peOpa KOTOPOH paBHEHI 1, mpoXojdmiee yepe3 cepeaiinnl pedep AC,
CC, n B,C,. HaliguTe ero Ijomans.

N3sobpasure ceueHne MpaBUIbHON TpeyroabHOM nmpusmsl ABCA B C,
BCe peOpa KOTOpoH paBHEI 1, Ipoxojdilee yepe3 cepeaunnl pebep AC,
AA u A B, . Haigure ero miomaib.

Hzobpasure ceueHMe MpaBUILHON TpeyroabHoi npusMel ABCA B C,
Bce pebpa KOoTOpoH paBHEI 1, IpoXoadlllee uepes cepeuHbl pebep AB,
BB, un B C . HaiiguTe ero miomiajs.

MN3zobpasure ceueHne NMpaBUIbHON TpeyronbHO# mpusMel ABCA B C ,
Bce peOpa KOTOpOH paBHEBI 1, MpoxXojsniee uepes cepeauHbl pedep BC,
CC, u A C,. HaiiinTe ero mionfajib.

Nzobpasure ceuyeHne NpaBuIbHON TpeyroabHo# npusmel ABCA B C,
BCce peOpa KOTopoH paBHBI 1, Ipoxogdliee Yepe3 BepIIHHY A H 1ep-
HeHAUKYIApHOoe npaMoil BC . HaliguTre ero miaomans.

Nzobpasure ceueHne MpaBMIbHON TpeyroabHo#l npusMel ABCA B C,
Bce pedOpa KOTOpOoM paBHBEI 1, mMpoxojsdiliee Yepe3 BepiIuHbl A, B, H
napaienbHoe npamoii BC . HaiiguTe ero miomaib.

Nzo00pazuTte ceueHHe NPaBUJBHOH IHEeCTHYIOJALHONH IIPHU3MBEI
ABCDEFA B C D E F , Bce pebpa KOTOpOil paBHEI 1, mpoxojsdiiee
yepea BepmuHbl A, D n C,. HaliauTe ero miomanis.
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HU3006pasute ceueHHe NPABUJILHON IMEeCTHYIOJbHON TPH3MBI
ABCDEFA B C D E F , Bce pebpa KOTOpOil paBHBI 1, Mpoxoisiee
uepe3 BepiinHel B, E u C,. HailiuTe ero miomaib.
N3006pa3uTe ceueHHe NPaBUJIBHOH INEeCTUYIOJbBHON INIPHU3MBI
ABCDEFA B C D E F , Bce pebpa KoTOpoii paBHBI 1, mpoxojsiiee
uyepe3 BepmnHsl C, F u E . HaiguTe ero miomaib.
M300pa3nuTe ceveHHe NPaBUJAbHOH INIEeCTHVIOJbHON IPHU3MBI
ABCDEFA B C D E F , Bce pebpa KOTOpoil paBHEl 1, mpoxojsinee
uepes BepinuHel D, A u E . HalifuTe ero niomais.
HU300paszure ceueHHe NPaAaBUJILHOH INMEeCTHYIOJbHON TPH3MBEI
ABCDEFA B C D E F , Bce pedpa KOTOpPOM paBHBI 1, mpoxojsiree
yepe3 BepmiuHel B, E u F . HaiiguTte ero miomaib.
N300pa3uTe ceueHHe NPaBUABLHON INEeCTHVIOJBHON NIPHU3MBI
ABCDEFA B C D E F , Bce pedbpa KoTopoil paBHEI 1, mpoxojsiiee
yepe3 BepmiuHsl C, F u A . HaliguTe ero miomaib.

. U3o0pa3uTe ceueHHe NPABUJILHON MECTHYIOJbBHON NPHU3MEI

ABCDEFA B C D E F , Bce pebpa KoTOpoii paBHEI 1, mpoxoasiiee
uepes BepIIuHLI A, B u D . Haiigure ero miomais.
N300pa3uTe ceueHHe NPaBUJIBHOH INEeCTHUYIOJbBHON INIPH3MBI
ABCDEFA B C D E F , Bce pebpa KoTopoif paBHEI 1, mpoxojsmiee
yepe3 BepmnHbl B, C u E . HaliguTe ero miomaib.
NU3006pa3uTe ceueHHe NPaBUJILHOH INEeCTUYIOJbLHON INPHU3MBI
ABCDEFA B C D E F , Bce pebpa KOTOpo# paBHBEI 1, mpoxojsiriee
depes BepmiuHel C, D u F . Haiiiure ero mionajb.

. I/I306pa3n're cevyeHue IIpaBHJIbHOﬁ IlIECTHYI’OJILHOfI IIPHU3MBEI

ABCDEFA B C D E F , Bce pedpa KOTOpO paBHBEI 1, Mpoxojsiiee
yepe3 BepiiuHel D, E u A . Haiigure ero miomanb.

= 3 I/I306pa3HTe ceyeHHe HpaBH.TIBHOﬁ I[IeCTHYI‘O.?IbHOﬁ IIPpHU3MBbI

ABCDEFA B C D E F , Bce pedbpa KOTOpOil paBHBI 1, mpoxojsinee
uepe3 BepiInHel £, F 1 B . HalliuTe ero miomans.

. I/I306pa3uTe ceuyeHHe I'Ip&BHJILHOﬁ IIIGCTHYPO.'-’ILHOﬁ IIPHU3MBbI

ABCDEFAlB]ClDlElFl, Bce pebOpa KOTOpOIl paBHBI 1, mpoxoadiiee
uyepe3 BepinuHbl A, F u C,. Haligure ero miomjans.
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MMOBTOPEHHE K¥YPCA FEOMETPHH /1715 7—9 KJIACCOB

2. a) 3; 6) 6; 8) 10; r)* .'!!.'.‘.2'}.! .3.8,5cM. 4. 2n. 5. 126°. 6. 45. 7. 120 u 60. 8. 120..
9. a) 36 6) 30°. 10. a) 1207; 6) 607; B) 300" 11. 75. 14. 12 cm, 18 ca 1 24 em. 16. a) 3,2 m,

6,2 M, 6,2 M;0) 7,2 M, 4,2 M, 4,2 M. 18. 100. 19. 30. 20. 69. 21. 7,5 cm. 22. ‘/25-
23. T,.0cmun12cm. 25. 20.28.a)2:6)3;B)4;7)n—2.29.a) 2:6) 5; 8) 9. 30. a) 60; 6) 90 ;
8)108;r)120,31.7.32.a)90;6)72;8)60r)45.33.60,60,120, 120.34. a)40, 40,140,
140; 6) 50, 50, 130, 130;8)80,80, 100, 100.35.a)llcmu 13 cem; 6) 9 em 1 15 em:

B)8cvu 16 cm. 36. 60 e m 80 ey, 37. 25 165 38. 10cMm. 39. 13 en. 42, 70 110 43, 21 cm.
44. 2cmu 5 em. 45, 8inA = 0,8. cosA = 0,6; tgA—ll.ctgA 0,75.46.1.47. 3 .48.a 2‘!-2

0) 0,8. 49. a)‘r 1 0) 2,4. 90. a) 2; 0) 0,5. 51. a)‘c.o)-@:s) .92.a)—=:;0)— £,B)—-Jé§~.

23. a) Mensme 90°; 6) pasen 90°; B) oonbme 90°. 54. 4J7 . 55. \/2+\/_ 26. cos A =
cos B = %,eosc--4 57. 48. 58. % . 59. 0,5. 60. a) 40 cu?; 6) 402 cm?; B) 403 cm’.
61. 8ecvmu4dcem. 62. 12, 63. 6. 64. Gcm-. 65. 6. 66. 10 cv. 67. 20 cMm. 68. 14 cn. 69. 3’/_

70, 12. 71. a) 1; 6) 1: B) 2;: 1) 2. 72. a) AC; 6) AD; B) AB. 73. a) 5; 6) 3; B) 4, r) 6.
74. a) 10; 6) 10; B) 10; ) 5. 75. a) 1; 6) 1; B) 0. 76. a) 2,5; 6) 1,5. 77. a) 120°; 6) 120°;
B) 120;r)60; 1)90;:e) 150.78.a)0;6)64: B)0; 1) 36. 79. a)(2; 3);: 6) (3; —1); B) (1: 1).
80, B(6; 8). 81. (5; 4). 82. a) J5:6) 5. 83. a) 2; 6) 3. 84. TourH 0ANHAKOBO VAaJIeHbl OT Ha-
uaja KoopausHar. 85. a) (—5; 2), 4;6)(0; 3),3.86. a) x> + y* =1:0)(x + 2)* + (x — 1) =
87. x* + y* = 18. 88. a) 4, (4; 0); 6) V6, (—1; 3). 89. —4. 90. a), 6) 90. 91. x -J—1=0.
92. x -2y +7=0, n(l; -2). 93.a) 1, 3; 6) 2, 4. 94. a) (—1; —2); 0) (7; 3). 95. (—7; 14).
96. 0. 97. 0,96.

'mapa I. ARCHOMbBbI CTEPEOMETPHH. TAPAJIJIEJIBHOCTD B ITPOCTPAHCTBE

§1
3. AB, AC, BC. 4. ABC, ABD, ACD, BCD. 5. a) A; 6) D. 6. a) AB; 6) BC; B) AC.
7. a) 3: 6) 6; B) 10. 8. 4. 9. ”‘"2 . 10. -'-‘—‘-’!-:i;‘-"—‘—':'!.
§ 2

1. Beckoneuno MHOro. 2. Beckoreuso MHoro. 3. Ecin TpH TOUKW ONpHHAAJIEHKAT OAHOM
NpAMOH, TO Uepe3 HHX MOJXHO NPOBecTH DeCKOHEUHO MHOI'O ILTOCKOCTeH; eciil OHI He IIpH-
HaJdexaT OJJHOM NPAMOIl, TO Uepe3 HUX MOXKHO ITPOBEeCTH TOJBKO OJHY IockocTs. 4. Her,
TaK KaK B 3TOM cJyuae TOYKHM NDpHHaAIexanu 6bl 0lHON NJIOCKOCTH. . a), 6) Her. 6. Her.
7. B, v, m. 8. Her. 9. Her. 10. IIpamasn. 11. 4. 12. 15. 13. 8.

§ 3

1.a)B=4,P=6,=4;6)B=8,P=12,T=6;8B=8, P=12,T=6. 2. 44,
BB,, CC,, DD,. 3. ABC, ABB,, CDD,, A B,C,. 8. a) 0; 6) 4; B) 4. 9. 8), x), x). 12. ABC,
BCD,, ABB,, BDD,, CDD,, ACC,, A BC,, ABC,, ABC,, CDA,. 14. Her.

112
§4

1.a) B=2n,P=3n,I'=n+2;6)B=n+1,P=2n,T=n + 1. 4. a) Her; 0) xa.
9. a) decaTnyrolbHUK; 0) naATUYTronbHEK, 6. a) [Iatuyroasnasn; 0), B) miectuyroabHad. 7. a) Her;
0) aa. 8. a) 16-yronsHuk; 6) 14-yroasHuk. 9. a), 6) 9-yronenasn; B) 7-yroasHas. 10. ABC u SAB,
ABC n SBC, ABC n SCD, ABC n SAD, SAB un SBC, SAB u SAD, SAB u SCD, SBC n SCD,
SBC u SAD, SAD u SCD. 11. a) HetsipexyronsHad; 0), B), r) TpeyrojbHad. 12, a) Herwipex-
yronbHaf; B) TpeyroiasHaa nupaMuga. 13, IlarnyroasHas nupamujaa. 17. a) 0: 6) n(n — 3).
18. B=6,P=12,T=8.19.B=12,P=30,T=20.20.B=20,P=30,T = 12.
184



IIposepk ceda!

I 2 3 1 3 6 () B 9 |10 |11 | 12 |13 | 14 | 15 [ 16 | 17 | 18 | 19 | 20
D|D|B|B|C|B|]D|D|B|D|B|]A]B|D|J]C|]CG|]C|D|]B]|A

§5
1. Her. 2, Her. 3. a) CD, A B, C D:0) BB, CC, DD . 4. Her. 5. ABuAB,6ACu
AC,BCuBC,AA u BB, AA u CC, BB n CC,. 6. Her. 7. Her. 8. a) ABu CD, AD u

BC; 6) AB u DE, BC u EF, AF u CD. 9. a), 6) Her. 10. a), 6) Her. 12. a) BB,, CC,, DD,,
EE, FF,; 6) A,B,, DE, D E,. 13. 18. 14. 33.

§6
1. Hert. 2. BecroHeuHo MHOro. 3. a) cc,, DD,, AD, B C; 6)CC,AC,, BC,. 4. a) BC,
CD; 6) BC, CD, DE, EF. 5.a) BC, CD, DE, EF,BC,CD, K6 DE, 6 EF;0)CC,6DD, EE,
FF,BC,CD, EF,6 FA,.B6.3.7. Ckpemusaorcs. 8. Her. 9. 8. 10, 24. 11. Cxpemu-
patorcsa. 12, Cxpemupaioresa. 13, Her. 14. Her.
§7
1.AB,BC,CD,AD,.2 a)ABCDEF, 6 EDDE,;?®S)BCCB;CDDC,6 DEED,
EFF E . 3. Her. 4. la. 5. Her. 6. AB n SCD, BC u SAD, CD u SAB, AD u SBC. 7. AB u
SDE, BC u SEF, CD n SAF, DE n SAB, EF u SBC, AF u SCD, 9, Illpamsie AB, BC, DE

u EF nepecexaloT II0CKOCTh; npAMas CD napannesibHa ILJIOCKOCTH.
§ 8
1.ABCun A BC, BCC m ADD , CDD un ABB,. 2. ABCu A BC ,6KABB u DEE , BCC,
n EFF, CDD u AFF,. 3. Her. 4. Her. 7. Her. 8. Her. 9. BD,. 10. BO .
IIpoBeps cebs!

1 2 3 4 6 71 8 9 | 1011 | 12|13 |14 |15 |16 | 17 | 18 | 19 | 20
C|]C|D|A|A|B)|]C|D|B|B|l]A]|]C]|D]|]C])D|]A|A|B]C]|A

o

Iaasa I1. HIEPIIEHIHRY JIAPHOCTD B IIPOCTPAHCTBE

§9
1. Beckoneuno mHOro. 2. Beckoneuno mHoro. 3. Her, 4. A4 | BBI, cc,, DD, AD, BC,
AD,6BC .5 AB, BC,AC,AB,BC,AC,.B6.a),05)90; B) 60°.7.a)90;6) 60. 8.a)60;

6) 90. 9. 30. 10. 60. 11. a) 45; 6) 45; B) 60: r) 60; x) 30; e) 60; =) 90. 12. 0.8.

Va3 ~ 3 SOOI 9.5 vk
13. %5 . 14, 2 15 -2—.16.a)4~,6) - 17. a) I,6)2.

§ 10
1.a)1;6)12-2-;3)_‘g§.2.a) .‘fg;a)_‘?.s.a)l;ﬁ) .‘-/2-5;3)_{%.4. J§.5.a)1:6).‘/2§:
B)-‘-?;r) J§:;1)J§;e)1;:~x)-‘{?‘;3)%;1{)1.5;1{)7'-?;:1)1.6.—‘?.7.?.8.g.&ﬁz—g.

10. !?.ll.a) ‘-25;6) ‘zﬁ
§11
1. Ha. 2. IlepuerauryiagpHa. 3. a) Her; 6) ga. 4. Ila. 6. [la. 7. [IpamMeie nepnesauKy-
aspubl. 8. [IpaMoyrojasHsIH.
§ 12

1.5&.2.&)1;6)%.3.%.4.&)1;6)gzs)%;r) Jg;n)ﬁ;e)g;m)i}.&a)&
6) Vb.6.a)1;6) V3.7 -"25.8.31)3;6) V6:8)3:1) V6:m1)2V3.9.a) V5;6) V2;8B) V6.

o '~ :
10. 5. 12. 3. 13. a) 2%":6) ?. 14. ? 16. g 17. 76 M.
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§ 13
1. a), 6) 1. 2. ‘F Ba)—— 6) V3;B) V3:1) 1; n)f,e) 55 K) 5 .3)—?.4.5.)2:6)2.
8) 1; r)1oa),6)‘f 6.2) V3; 6)5.3)1.7.!;.8.?-‘{;-.9.—?.10.%-‘1.11.@.
12. 3J°
5
§ 14
1. a) 1; 6) \/E;B),r).n),e)l'xc)gzs)l.‘z.a)g;ﬁ)l.&a),ﬁ)l;a)\/5:1')2.

4. 8) 5:6), 8) 243: 1) V6. b. g.ﬁ.‘-[-5.7.a)‘-/§;6).13),r)\f§;n)18a)2'6)1'
B),r),n).,s)a)— )"?_.10._22 11. a) 1,5; 6)£,B)J‘ r)£ 12. ‘(_6)2‘/—.

§ 15

1.12cm. 2. 12cm. 3. 2 M. 4. H M. 5. 10 M. 6. 9 cm. 7. A'B' = 4, B'C-=8:1%. Jb’ ks
18. IInockocTh, MPOXOAAIad Uepes cepeHHY OTPe3Ka, COeAMHANIIEro AaHHBIE TOUKH, I
HepHeHANKYIAPHAA 9TOMY OTPe3Ky.

516
1. a0 6)45'3)90" 2,
7."_8f 9. Y5 10. a)

. 3. 45°. 4. a) 457; 6) 60". 5. 60°. 6. a) 457; 6) 30'; B) 45,
: )g 11. "F . 12. 30, 13. "‘° . 16.3.

*leﬁ

§17
1

1. 90. 3. 45. 4. 60. 5. 120. 6. Her. 7. Beckoreuno mHoro. 8. a), 6) J_. 9. 5
10. a)60 6) 90; B) 30; r‘)60,11)45 e) 60. 12. V2. 13. 2. 14. 1,2; =50, 15. = . 16. 60'.
17. — . 18. a), 6) J_ . 19. ,—,. 22, 2

I[IpoBeps ceba!

1 2 3 1 3 6 T | 8 9 |10 |11 | 12 | 13 | 14 | 15 | 16 | 1T | 1B | 19 | 20
Dl|C|D|B|D|]C|]CEC|D|B|C|J]A|D|C|A|B|CJA|A|D|B

$ 19
1. a)ﬁ'6)£.2.4.3.a)\/_'6)2.4.1.5 . 6. 3"‘3 .7.a) y3:6 "3".8.‘-’11?.
9. 3‘r . 10. "r_.u. 7‘2"— 12. 5"- . 13. 2718 m .

I'nasa III. IIPAMOYTOJIBHAA CHCTEMA KOOPAHHAT
H BEKTOPLI B ITPOCTPAHCTBE

§ 20
1. BC, AB,, DC,.2. BE , CC,.3.a) AB,, ED, ED,; 6) AC,, FD, ED,; 8) AD,;

r) ED,; n) FD; . 4.a) 1; 6) /2; B) V/3.5.a)1;6) /3:8)2;1) 2: 1) 2;¢) J5.6.a) 4B, ;
6) AC:B) AC, ;1) AA ;1) AC, . 7.2)6;6) 8; 8) 12. 8.a) AC; 6) FB ;) AC, ;1) AF, . 9. 2.

10.8) V2:6) V3;B) V2: 1) 1; ) J3. 11. a) V3;6) v3;8) 2; r) V2. 12. Ecan BEKTODbI
ofMHAKOBO HampaBieHsl. 13. a) A B; 6) A,C: B) DB ; r) AC, . 14.a) +f2:6) V3: B) J2:

r)y V3. 15. J2. 16. a) Cepeanna orpeaxa AC: 6) Toura nepeceuenus orpeaxos AC 1 AD;
B) TOUKa NepeceueHUsA OTPE3KOB AC1 u BD,. 17.a)t=2,5=1;0)t=2,8=2;8B)t =1,
s=2:r)t=2,8=1.19. =2,8 xm. 20. 144 m.
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§ 21

1: BA; PC; AR DO, CDyv BA; CD; - 2: A A.; BB..TC. BB:GC+3: BA,
ED,, DE. 4. 1a. 5. Her. 6.a) AB, AC, AC, ;6) AB, AC, AA,.7.a) AB, AC, B_C,;
6)XB,KC.E.8.a)R',=AB+AD—Xx 6)B""=—E+A‘T)+Xx.
9. a) AD, = 2AB + 24F + AA ; 6) AC, = 2AB + AF + AA, . 10. [a. 12. AC, =

= 1(AC + 4B, + AD,). 15. 28;"’400 ~ 35 H.
§ 22
1. a) ILmioc; 6) muaYVE. 2. a), 6) 90: B) 60. 3, a) 90; 6) 120. 4. a) 60; 6) 90. 5. a) 60 ;
6) 120. 6. a), 6) 45; 8) 60 ; 1) 120°; 1) 30; ) 60'; 3%) 90, 7. a), 6) 0; 8) 1. 8. a) 0; 6) .} .9.a) -‘ :
9) 0. 10.a) 2;6)—-1. 11.a), 6) 1; B) -.r) ---.;1)1 2; e) 1% ; or) 0. 12, a) ;—;6)—
r) 1im) -1ie)0.14.1.15. =224 H. 16. ~o 8 xH.

B) —

NI-—

2
}_ 2
4
§ 23

2.a)(1:3;0) 1 (5: —6:0):6)(1: 0; 4) m(5; 0: 2): B) (0; 3; 4) u (0; —6; 2). 3. A(0; 1; 0),
B(1; 1; 0), €(1: 0; 0), D(0; 0; 0), A (0; 1; 1), B\(1; 1; 1), C (15 0; 1), D (0; 0; 1). 4. (0; 15 2),
(3; 1; 1). 5. A(—1; 0; 1). 6. A(—1; 1; 0), B(1; 1; 0), C(1; —1; 0), D(-1; —1; 0), A (-1; 1; 2),
B(1; 1; 2), C(1; 2), D,(-1; —1; 2). 7. A(0; 2; 0), B(2; 2; 0), C(2; 0; 0), D(0; 0; 0),
A(l 2:.1); B(2, 2; 1), C/(2; 0; 1), D(1; 0; 1), A(0; 2; 2), B,(1; 2; 2), C,(1; 0; 2),

D,(0; 0; 2). 8. A(0; 1 0),3(”3 0; 0), C(0; -1 ; 0), A,(0; ‘ 1),13(‘3 0; 1), C,(0; —é : 1),
9. A(0; J3: 0), B(l; J3: 0), C(1,5; —‘[—- 0), D(1; 0O; 0), E(0; 0; 0), F(-0,5; —‘/23—; 0),
A0 V33 1), B(1; VB3 1), (1,5 § 1), Dy(1; 0; 1), E,(0; 0; 1), F,(-0,5; 25 1).

10. A(-0,5; % : 0), B(0,5; J?é : 0), C(1; 0; 0), D(0,5: ——i—_ ; 0). E(—0,5; —% ; 0), F(—-1; 0; 0),

S(0; 0: /3). 11. a) IInockocTs Oyz; 6) naockocTs Oxz; B) miockoeTs Oxy; T) Ock Oz;
1) ock Oy; e) ock Ox; ) Havaso koopauHar. 12, a) 3; 0) 2; 8) 1. 13. C(0; —1; 0), D(-1; 0; 0),
E(0; 0; 1), F(0; 0; —1). 14. a) |2}; 6) |y}; ®) lx|. 15. a) |2| = |y}; 6) |2| = ly|= lx].

§ 24
1. a) 5; 6) 3. 2. A. 3. a) 3; 6) 5. 4. a) C(2; —5; 0), R = 3; 6) C(0; 6; -1), R = 2,
S.a)x*+y*+272=1;06)(x — 1) + (y + 2)* + (2 — 3)* = 16. 6. PaBHocTOpOHHHIL. 7. a) 13 :
6) VI0;8) V5.8. a)(x — 1P+ (W -2+ (z+ 1P =1:8)(x -1+ (-2 +(z + 1)* = 4;
B)(x—1)V +@m—-2V+(z+1)0=1.9.a)(x—-3)V+(y+2P+(z—-1)=5;6)(x—3)° +
+(y+2yV+(z-1 =10;8)(x -3V +(y+2P+(z—-1)=13.10. (x £ 3)* + (y £ 3)* +
+ (2 £ 3)" =9, Bocemb cep. 11. (x £ 1)* + (y £ 1)* + (2 £ 1) = 2, Bocems cep. 12, 2,
(2; 0; 0). 13. (x — 3)* + y* + 2° = 16. 14. a) Toura A gexuT BHYTPH ceprl; 6) Toura B
NpHHALIe:KUT chepe; B) Tourka C jgekuT BHe ceprl. 15. Chephl He HMel0T ODIIHX TOULK.

§ 25
1. a)(—2; 6; 1); 6) (1; 0; 2); B) (0; —=3; 1); r) (5; 0; —4). 2. a) (—7; 5; —10); 6) (5; —8; —4);
B) (8; 1; 9). 3. (—a; —b; —¢). 4. x, = tx,, y, = ty,, 2, = tz,. 3. a) (45 3; 0); ©) (0; 3; 2);

B) (4: 0; 2); 1) (45 3; 2); 1) (45 05 0), e) (4; —3: 0); x) (4; 0 2); 3) (0; —3; 2); n) (4; —3; 2).
6. a) (1; —2; 7); 6) (1; 2; —1). 7. (3; —4; —5). 8. a) V6; 6) V10 ; B) V5. 9. 8. 10. a) (1; 0; 23);
0) (7; —11; 7). 11. a) Koopaurarhl BexkTopa uMeoT Buj (0; 0; 2); 6) xoopanHATEI BEeKTOpa
umetor Buz (x; 0; 0). 12. (V3; V3 V3), (—v3; —V3; —3). 13. a) 5; 6) V13 : B) 26 ;
I')\f_,r()4e)o/§<)’£»3).,/'_-.14)s/__141l5‘r‘:;."rlﬁ‘l’-":f;,‘:/fs
17. 2 = 2. 20. 24.
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y

§ 26
1. a) (5; —1; 0); 6) (3; O0; 18); B) (15; 1; —8), 1) (1; —3; 15). 2. a) 2 =0; O) y =

B)x=0.3.AnC. 4. (1; 0; 0), (0; é:O),(’O:O;—;).5.a)-5y+22+8=0:6)6x-y+
+32+9=0;B)4x -2y —2+1=0;1r)3x-8y +13=0.6.x=0,x=1,y=0,y =1,

z2=0,2=1.7.a)z=4; 6) y =-2; B) x = 1. 8. a), B), 7). 9. a), 6) [a; B) Her. 10. a)}3
6) 3p-11. —2x +dy —z—21=0.12.a) Bx +y—2-7=0;6) x—y+ 52+ 7 = 0.
13£+g-—-5—114.%*%*§=1153)$,)3 8) . 16.2) 60 6) 90. 17i;*—l
18.1'1%.19.%‘;’-.20.3.21.2.22.1'=O,y=0,2=0,x=2,y=2,2=2,x=1,z=1.
§ 27
x =, x =0, x =0, x=1+ 2, x=-2+ Tt
1-8)]y=0,6) y=t B {y=0, 2. ly=-2+3t, ‘;'-lgza’_‘las. y=1+3t,
z2=0 z2=0 z2=1, z2=3-1. z= -3+ 9t
x=1+1t,
4. {y = 2+ 1, 5. llpameie nepnenaukyaapast. 6. (3; 1; 1). 7. (3; 9: 10). 8. 3. 9. ;1.
z2=-3%+1,
10.8) 15698, 11, &2
IIpoBept cebsa!
1 2 3 4 5} 6 7 8 9 10 | 11 | 12 | 13 | 14 |15 | 16 | 17 | 18 | 19 | 20

AlA|I'D|IDID|E]IB]|D|]Cle]|]Cc|DPDP)|B|€E|]C|A]|ID|D]|B|D

OBOBIIAIOIIEE ITOBTOPEHHE

VTJIbI
B
¥Yroa Memay NPAMBIMH

1. 90. 2. 90. 3. 60. 4. 60. 5. 60. 6. 60. 7. 90. 8. 90. 9. 90. 10. 90. 11. 90.
12. 90. 13. 90. 14. 90 . 15. 90. 16. 90'. 17. 90'. 18. 90. 19. 90. 20. 90. 21. 90. 22. 90.
23. 90. 24, 90, 25. 90. 26, 30. 27, 90. 28. 90, 29. 0,75, 30. 90, 31. 45. 32. 30.
33. 90. 34. 2. 35. 60. 36. 60. 37. 0,5. 38. 90. 39. 90. 40. 2. 41. 60. 42. 90. 43. 30.
44. 60. 45. 30. 46. 90", 47. 90 . 48. 60.

¥Yroa MexIy HpAMOH H ILNIOCKOCTLIO

1. 30. 2. 30. 3. 30. 4. 30. 5. 30. 6. 30. 7. 30. 8. 30. 9. 30. 10. 30. 11. 90.
12. 90. 13, 90. 14. 30. 15, 45. 16, 45, 17. 0,5. 18, 0,5. 19, 30. 20. 60. 21. 60,
22. 90. 23. 60. 24. 30. 25. 60. 26. 90 . 27. 45. 28, 60. 29. 30 . 30. 60. 31. 60 . 32, 60.
33. 30. 34. 45. 35. 45.

¥roa Mexay ABYMSA IJIOCKOCTAMH

1. 90. 2. 90. 3. 90. 4. 90. 5. 45. 6. 60. 7. 90. 8. 90. 9. 60. 10. 60. 11. 60.
12. 30. 13. 45. 14. 60. 15. 90. 16. 30. 17. 60.

C

¥roa Mexay IpAMBIMI

Vi o, 1 1 V3 V3 5 1 V2 1 V3

1.?.-.J§.3.-3-.4.§.5 = js-.T 7. g+ 8.2.9 T, 10, 2. 11, J2. 12, =

13.--";5.14.“; 15. §.16.0.75. 17. 18. ‘3.19 ?.20.@.21. ‘-?.22.%.23 %
J2 V10 V2 8 5 5 G JE 5 V3 1
24.7.25.—0.26. 27, 7.28. 2.29. 32.30.0,25. 81. .32 .
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12,
23.
33.
43.

13.
24,

12,
23.
34.

12.

14.

12,
22,

12.

¥Yron Mexkay NpAMOH H ILIOCKOCThIO

7.£8J§9.JE 10.

1.?.2. 3J'4J"5J'6T3. =8 2.9 2. ?.11.?.
ﬁ.13.§.14.[.1 V8 16. Y8 17. Y8 48 V& g J‘;' .20, 1,21, %2 29 1
3 3 3 3 53 3 "8 3 3 3
?. 24, ?.25. -‘/25.26. @ 27. —‘@3 28. -;5.29. -?- 30. —*;-5-.31. %.32 ja_i
?.34.?.35.1?.36.%.37.?.38.‘?.39. ‘f.m.@.u.{g.a.‘?.
f.u.%.:ﬁ.g.

¥ron MeXRIAY ABYMA ITOCKOCTAMH
1. V2.2.42.3.4J2.4. 2.5 6‘ 7.%.8.90".9.60'.1090’ 11.;.12.‘{?.
%.14.\5.15.—5.16.‘J—:.17.0,6. 18.-0,6.19. 0,2. 20. - . 21. 2"_ 22.27J§.23.};.
2. 25.%.26. 45, 27. 60, 28. 3?.29.%.30. ;.31. ;.32. 0,6. 33. ‘f

PACCTOAHUA
B

PaccrosiaHe OT TOYKH 10 NMPAMOH
1‘52?{253‘.?4\/” \/-6\/—775.8.§.9.§10‘@113§
f.l&?.l&":.ls % 16. J’ % b f ‘r . 18. 1. 19. ‘[ 20.-";—_g 21.?.22.\/'3'.
‘12524 3/2.5.25 7’5 26. 3. 27. J8.-28. 2. 29.-2..80. 2. 31. 1.:32. 1..33..0,b-
1,5. 35 —"?.36 g 37.1..88 1.

PaccrosiHHe OT TOUKM /10 INIOCKOCTH

4055 —‘/;—5—.6. ?.7. Lzr%.s. 0.5. 9. V3. 10. V3. 11. iz_"’-

V2

i 2
1’3.13..@.14 3 15.0.5.16. 1.5. 17. ¥2 . 18. ¥2
2 2 2 2

LB g B g

Paccroaane Me:RaIy NpPAMBIMH

1. 1.2, 5.8 1.4, 1.5, 2.6 1@.7. 1(23.8. 1.9, 810, 1.1, ¥, 32. 1. 18..1.

2
2.15.1. 16. 1. 17. V3. 18. 3. 19. 2..20. ¥3.21. 3.
C

PQCCTOHﬂlle OoT TOUEHN 10 Hpﬂ]“()ﬁ
1. ?f.z. -‘?.3. ‘f.4. ii_‘a —J;E.ﬁ. J3. 7. 1’?.8. !’?.9. J3. 10. g.u. .*:_’
B 18 A A 15 0 30 8 i B g8 L g0 B X
N6 g3 2B g4 V14 o5 VB9 o6 VBE oo VB0 g VB0 o9 VB0 g4 VO
5 5 4 4 4 5 5 4 4

PaCCTOﬂHHe OT TOUKH 0 NIJOCKOCTH

J3 2J3 J3 J3 J3 J6 J21 J21 J21 J6 J6

192538 0.4 9.5 0.6.2.7. 0.5 % 9 W g0 Foa1 P
0,5.13.J§.14.€f_—5_.15.?_‘g§.16.‘23.17.?.18.?.19 B 90, 2J‘“ . 21. 2;’;9.
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y

P

22.
32.

12.
22.
32.
43.
4.

12.

32.

12.

31.
41.
al.
60.
68.
77.
86.
95.

104,

112.
121.

190

-

‘/_233‘[— 24"625‘/-26 J_.27‘[—282J_292J— 30"_31.3‘(_

-
™~

13 ° KB
3;/:1:3 33. 2{(— 34 2»;21 35. J’ _ 36. 3#5 a7, J_ 38, 2J' 39, 2;6

Pacc'rosnme MeJEAY ABYMSA HPAMBIMH

2 V2 J3 J3 J3 J3 J6 J6 2 J6
1._ “.2.3.38 2.4 2.5 2.6 2.7 -6--.8. 2.9 2.10.05. 11. 2,
1/32.13.‘/25.14 z;i‘ 15. ‘/5 . 16. °.‘f1_. .17, 4 18. 3"3 . 19. Z‘F . 20. 2‘1":.21.{25
?_23 ?.24. ?.25. tzr..ze. ?/?.27. ‘-’5‘3.28. *25.39. J“.30. ‘_2[.31. J3:.
J3 33.1,,—‘3.34 {‘3 35.—‘?—.36.@.37.«/5.38.@ 39. 3. 40. J_ . 41. ‘r A s
1. 44. 1,5. 45. 1,5. 46. 1. 47. 1.48.% 49. J‘ . 50. % "l.g. .J".ss.@.
W6 g5 86 sg VL oo V21 oo V21 oo "— . 60. 1.

5 b 7 7 7 10
IIomanas OPpTOroOHAJBHOM MPOSKITHH

B
1. V2.2, J2.3. 2.4. 2.5 %.6.-‘? 7. & 8.'/?5.9.1"2"E 10 iz_’l.u.—f-
‘“;5 13. g.m -;f_‘i.ls. —‘?—.16. -‘?.17 0,25. 18. -{?-.19 % 20. V3. 21. ‘f
_J‘l 23. 0,5. 24. 0,5. 25. Y;":.zﬁ. ‘;527 "i"’ 28 ‘EE 29. 3. 30. 2. 31. 3
23 33. J6.34. J6.35. J/6.36. J6.37. V6. 38. J6

C

o J6 J6 J6 J6 J6 J6 J6 J6 V6 J6
1. 2.2 2.3 2.4 2.5 2.6 2.7 3.8 2.9 2.10 2. 11. 2.
é‘i 13. ¥ 14. ¥ 15. ¥ 16. ¥ 17. @ 18. 3—‘@. 19. ﬁ.zo. 3—4"—5

.%.22.%5.23.3—1’5.24.7"_ 25. ‘-’-‘f . 26. 3"- . 27. 3‘/- . 28. s*r . 29, 1- 30.1%.

1 1 1 1 1 1
1..382.1..33.1_.34. 1. 35. 1- 36. 1 . 37. 1 38.1§.39.1§.40.1§.
1%.42.1%.43.1;- 44, 11.45 1~- 46. 1-.~ 47. 1!- 48. 1¥ 49. 13..50.1;.

B

11,5221 58 BB 5y i{:l 55. ’3{:_ 56. 3*’7 57. ‘31’: 58. 3*’7 59.1‘2’_:_7..
W7 W7 ey TIT ™IT 7J_ 7J— 7J_ 5Y17
.61 T 62 ry .63. 0. 64. T, 65. BT, 66. TOT . 67. 2T
5% 69.%.70. SEE TR RS RN G R A iz"’- 76. 3‘15.

I
% 78. 0.25. 79. 0.25. 80. 0,25. 81. 3‘1"6_ 82, 3‘[_.83 3—1‘(-; 84. i‘i‘_— 85. 31‘63.
3.3 3V3 3J‘ 52 52 J:’: Jio 1aJ_ 319
22 87W88 89W.90.16 91. 32.92. V2. 903 B0 g4 T

3;/:9_96. 3;/;— g 3v19 = 3«7.99' 3{: 100. aﬁ - 101. 3J‘7 . 102. 3\!/37 103. 35_

3‘ﬁ . 105. 3‘5 . 106. 3"_ 107, 351 08 3"'_ . 109. 3BT 110, 3 111, a4t

J_ \ﬁ ﬁ

16 16 16 16 16

ﬁ \ﬁ sﬁ ﬁ

. 113. . 115. 117, — . 118.

3. 122. 3. 123. 3. 124. 3. 125. 3.

. 114. . 116. . 119. . 120. 3.



COAEP/KAHHE

B L R i 3
ITOBTOPEHHME KYPCA 'EOMETPHH IJIHA 7—9 KIIACCOB ..cciiviiiiianiniennnnrnnsnennes 4

I'marsa I. AKCHOMbI CTEPEOMETPHH.
ITAPAJIJIEJIBHOCTS B ITPOCTPAHCTBE

§ 1. OCHOBHEIC TOHATHA CTEPEOMETPHH «.civccrveressssssossssssssnssssssvsssssassnnsassbnsssssnssonss 20
A T L E e Ty T Ty ey YTy 25
§ 3. Purypsl B npoctpaHcTBe. Terpasip, Ky0, NAPATICTETIHIIEH «oovenreersesssssansssssnssns 29
§ 4. Purypsl B npocTpaHeTBe, IIPH3Ma, MHPAMMIA .uciiiiiiinniiiioiensisssssonsssssssassssnssnas 34
L P OB G 5 % e i i o i e S SR S R R S S S iR SIS SIS SR i iR s R 39
§ 9. IlapanaenbHOCTE NPAMBIX B IIDOCTPAHCTBE vuusruerrecssssssssosssssssssssssssssssssansassarsns 41
§ 6. BaaumMHOe paclosioKeHNe MPAMBIX B MPOCTPAHCTBE «vvuserrrieravssesssssssassasssnsonsssnns 45
§ 7. BaaumMHOe pacnoyoMKeHHe NPAMOH M IMJTOCKOCT M . uesiscnssissnsssscnnsssasnsssasassaasnssass 49
882 I1apaaiienEHOMTE TROCKOUTEIE i i viivssvisndsnsenssrysivasaanaassassaiassssisessnssesnssesaress D3
e R T TSV — 26
Izasa II. ITEPIIEHHEKYJIAPHOCTD B ITPOCTPAHCTBE

§ 9. ¥ros MexAy OPAMBIMHM B DPOCTPAHCTBE . ivcevesesssrenccssonssacssssonsonsasssssassassssnasssss 29
§:10.. PaccTogANe O TOTKHA KO IPAMOM o.iiisde i siiasinidosivsssveiisisaavassdaduodiosssssassasoss 64
§ 11. ITepreHANKYIAPHOCTD TIPAMOM H IITTOCKOCTH . uueaseasessonsossssssassassasssssssssssssssssnss 67
§ T2 PACCTORRRE OT TOMIH B0 TIHOCH T o veewsrwonn o xrsermes ey cae s ssns canantse s seessssuauss 72
§ 13. PaccToaHua MeRAV HapaleJJbHLIMHE IIPAMOH B IJOCKOCTBIO

M MeXAY ABYMA NapalIelbHBIMH MIOCKOCTAMIL coutsieriarasrasrasrssrssssossassssassassans 77
§ 14. PaccToAHHEe MEXIAY ABYMSA IPAMBIMH tcccvciccaccasesssssossssesssassasssssessssssasssssnssnon 81
§-19. OpTOroaaNEHOE IPORETHPOBAHME  cvstrserosnssvssovsrvesnssnrssovrasonsansasasasronaesseessesase 85
§ 16. ¥Yroa MeXXAy IPAMOM M TIIOCKOCTBID «iveeeaacassssasessssassassssssansonssssssssassasssssssssss 89
§ 17. JIBYrpaHHBIH Yroid. YO MEXKAY ILTOCKOCTAMI wevuerrcsacsocsscsncsacssssncsassacssasasssss 93
EI SIEREDECEOREN tonomtonsinss s s s it s Srsns ce s i 8 Ao A ST S S e ST R DT TR DR w s R AT AN 98
§ 18%. CeueHHA KYy0a, MIPH3MBI ¥ TTHPAMMIBL ccueeeessrassssassssosssonsasssssasssssssssnsnnapsanans 101
§ 19. IInomaab OPTOTOHANBHON ITPOCKIIMIH . iussereisasiassssasessosssossassiasssssssessssiasasssaass 106
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