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B. Bonkonckas. «Coopuuk mpasui mo reomerpun 10 - 11 kmace.»

Bacuauca BoJikoHnckast
Coopuuk npasuJi nmo reomerpuu 10 - 11 kaacc.

Conepxanue:

1) OcHOBHbIE OHATHUS CTEPEOMETPUHU.

2) AKCHOMBI CTEPEOMETPUH.

3) HekoTopsle caeacTBUS U3 aKCUOM.

4) INapannenbHble IpsIMbIE B IPOCTPAHCTBE.

5) CkpemuBaroiyecs rnpsivble.

6) [NapanienbHOCTh TPSIMOM U TUIOCKOCTH.

7) Teopema 0 ABYX CKPEIMBAIOIIMXCS MPSIMBIX U TVIOCKOCTH.
8) Vbl B mpocTpaHCTBe.

9) Yron Mexay CKpeuuBaonMMUCs TPSIMbIMHU.

10) I1nockocTy B IPOCTPaHCTBE.

11) IleprieHAUKYJIAPHOCTD MPAMBIX B IIPOCTPAHCTBE.
12) I1nockocTh ¥ npsiMasi B IPOCTPAHCTRE.

13) PaccTosinust B mpocTpaHCTBE.

14) Teopema o TpEXx neprieHAUKYsIpax.

15) O6parHas Teopema JJisi TCOPEMBI O TPEX MEPIICHIUKYIISIpax.
16) Yron Mexay npsMOil U TJIOCKOCTBIO.

17) Teopembl O MPOEKLMAX U HAKJIOHHBIX.

18) Vbl B mpocTpaHCTBe.

19) Ilpu3Hak nepneHAuKY/ISPHOCTH JIBYX IIJIOCKOCTEN.
20) MHoOrorpaHHUKU.

21) Ilpuzma.

22) Iapamnenenunen.

23) Ky®6.

24) CpoiicTBa napajuieyenurnesa.

25) I1nomaay NoBEpXHOCTH PA3IUYHbIX MPU3M.

26) IMupamupa.

27) Terpasnp.

28) Iliomags MOBEpXHOCTH MTUPAMUIBL.

29) CpoiicTBa 1000 MUPAMUIBL.

30) IIpocrpancreenHas teopema [ludaropa.

31) Yceuénnas nupamua.

32) [1nomaab NOBEPXHOCTU YCEYEHHOW MUPAMUIBL.
33) CeueHve nupamMupl.

34) IonoOHsle purypsl B mpoctpancTBe. Koaddpurment nonoodus.
35) HwiuHapuyeckast MOBEPXHOCTb.

36) Lwmsap.

37) OCHOBHBIE CEUEHU S IUIUHPA.

38) Ilnomaabr MOBEpPXHOCTU LIUIMHIPA.

39) Konnueckasi HOBEPXHOCTb.

40) Konyc.

41) ITnomaae NOBEPXHOCTU KOHYCA.

42) CeueHusi KOHYyca.

43) Yceu€HHBIN KOHYC.

44) CeueHusi yCEUEHHOTO KOHYCA.
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45) ITnomaas NOBEPXHOCTH YCEUEHHOTO KOHYCA.

46) Coepa.

47) Map.

48) YpaBHeHue cepsi.

49) ITnockocts u cepa.

50) Ipsimast u cepa.

51) KacarenbHasi I0CKOCTh K cepe.

52) KacarenpHas nipsmas K cepe.

53) Teopema 00 oTpe3kax KacaTeJbHbIX WU O chepe, BIUCAHHOU B YOI
54) Teopemsl 0 xoppe U paauyce cepsi.

55) Teopemsl 0 nepeceKarnmxcs CeKymx B cepe.
56) Ilnomans NOBepXHOCTU CEpBI.

57) O0beMsbI Tel.

1)) OcHOBHBIE TIOHSITHSI CTEPEOMETPUH.

Crepeomerpus.

[Tnanumerpus - 3T0 pasaesn reoMeTpur, KOTOPbId N3y4yaeT CBOMCTBA (PUI'Yp Ha IJIOCKOCTH.

CrepeomeTpus - 3TO pasiesl FeOMETPUH, KOTOPBI U3y4aeT CBOICTBA (pUTyp B IPOCTPAHCTBE.

AxcroMma - 3T0 yTBepKAEHHEe, KOTOpOe PUHUMAeTCs Oe3 T0Ka3aTelbCTBa.

Teopema - 3TO yTBEep:KAE€HUE, KOTOPOE HY)KHO JOKa3blBaTh IPHU MOMOIIM aKCUOM WJIM paHee
JOKa3aHHBIX TEOPEM.

CrnencrBue 310 Teopema, KOTopasi BBIXOAUT U3 APYIOi TEOPEMBI.

[IpsiMast Teopema - 3TO CBOMCTBO KaKOTO-JTMOO TOHATHS.

OOparHas TeopeMa - 3TO MPU3HAK KAKOTO-JIMOO0 MOHATHS.

[NoHsTHE - 3TO hopMa JOrMUECKOTO MBIITUICHUS], 00pa3, (GPUKCUPYIONIHIA OOIIHE W CYIIeCTBeH-
Hbl€ PU3HAKYU U CBOMCTBA IIPEAMETOB U SIBJIEHUI U OTHOIIEHUI MEXy HUMHU.

[IpaBuo - 3T0 MHOKECTBO, KOTOPOE OTBEYAET OMPEIEIEHHOMY MOHATHIO.

OcHoBHble reomMeTpudeckre (purypol (OHATHSA).

Touka - 310 camas npocrasi reoMeTpuyecKkas urypa.

Y reomMeTpuuecKoi TOUKH HET JUIMHBI, TUIOIMAA1, 00bEMa WK IPYTHX pa3MEPHBIX XapakTepu-
CTHK.

[Ipsimas - 310 poBHAs JIMHKSA, KOTOpask HE UMEET HU Havyasla, HA KOHLIA ¥ COCTOMT U3 MHOKECTBA
TOYEK.

[TnockocTh - 3T0 MOBEPXHOCTD, CoAep:Kallasi MOJHOCTBIO KaXIyI0 MPSAMYI0, COEIUHSIONIYIO
moOble IBe e€ TOUKH.

ITpocTpaHCTBO - TO MHOKECTBO TOUEK, B KOTOPOM BBIIIOJIHAETCS CUCTEMa aKCOM CTEPEOMET-
UM, OIUCHIBAIOLIAS CBOMCTBA TOUEK, IPSMBIX U IIJIOCKOCTEH.

OTpe3oK - 3T0 yacTh NPSAMOM, OrpaHUYEHHAs ABYMSI TOUKAMHU.

JIyd - 310 yacTp npsAMON, KOTOpasi UMEET Hauajlo U HE UMEEeT KOHIIA.

VYron - 310 reomerpuyeckas purypa, CoCTosiasi U3 JAByX Jiyuel BHIXOASAIIMX U3 OJHON TOUKH.
Touka siBsieTCS BEPLUIMHON yIJIa.

[TonymiockocTs - 3T0 MHOKECTBO TOUEK IJIOCKOCTH, JIEKAIIMX MO OIHY CTOPOHY OT HEKOTOPOU
MPSIMOM Ha 3TOW IJIOCKOCTH.

[TonynpocTpaHCTBO - 3T0 MHOXKECTBO TOYEK MPOCTPAHCTBA, JIEKALIUX IO OIHY CTOPOHY OT
HEKOTOPOH IJIOCKOCTH B 9TOM MPOCTPAHCTBE.

JIByrpaHHbIi yro - 310 urypa, oOpazoBaHHasI PSMOU U AByMsI MOIYTIIOCKOCTSIMH C OOIIIeH
IpaHULIE B BUJE 9TOH MPSAMOM, HE IPUHAIEeKAIIENd HU OJHOU IIJIOCKOCTH.

JIMHEWHBII yros ABYTrpaHHOIO YIJIA - 3TO YroJl 00pa30BaHHBIN IBYMsI MEpHEHANKYISIpAMH, OITy-
IIIEHHBIMU B OJJHY TOYKY, JISKAIIyI0 Ha IPSMOM, KOTOpasi sIBJseTCs] peOpoM ABYTPaHHOTO yIJia.
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[Monyrnockocty 00pazyiolye IBYTpaHHbIA IOl HAa3bIBAIOTCS IPAHSIME ABYTPAHHOTO yIJia.

Oomias npsiMasi IByX MOJNYIUIOCKOCTEN, 00pa3yIolMX JABYTPaHHBIN Yrol Ha3blBaeTcsi peOpom
JBYTPAHHOIO yIJIa.

I'pamycHoii Mepoii JBYTpaHHOIO yIJla Ha3bIBa€TCs IpaJycHasl Mepa ero JIMHEMHOTO yIJia.

2))AKCHOMBI CTEPEOMETPUH.

AKCHOMBI IPUHA/IJIEKHOCTH.

1. Kaxjoi npsMoii npuHaJIekUT, 10 KpaliHel Mepe, 1B€ TOUKH.

2. Kax 01 MI0CKOCTH MPUHAJIEKUT, TIO KpailHEN Mepe, TPU TOUKHU.

3. Nmetotcs, o kpaiiHel Mepe, TpU TOUKH, He JieKalllie Ha OTHOW MTPSIMOM.

4. lmeroTcsl, 1O KpaitHel Mepe, YeTbipe TOUKH, He JIeKalllie B OHOM TUIOCKOCTH.

5. Yepes moOble ABE TOUKU MPOXOAUT MpsiMasi U TIPH TOM TOJIBKO OfIHA.

6. Yepe3 oOble TpU TOUKHU, HE JIeKAIIMe Ha OJHOW MPSIMOM, TPOXOIUT TJIOCKOCTh U IPUTOM
TOJIBKO OJJHA.

7. Ecnu 1Be TOYKHM MIPsIMOM JieKaT B JAHHOUM TUIOCKOCTH, TO M BCE TOYKU IMPSIMOM JiekKaT B
JAHHOM TUIOCKOCTH.

8. 13 Tpéx Touek MpsIMOM OfIHa U TOJILKO OJJHA JIEKUT MEKAY ABYMS JPYTMMH TOUKAMH.

9. Kaxpaast Touka npsiMOy pasfesisieT e€ Ha Be 4acTu (J1Ba Jydya) Tak, YTO JIOObIE 1B TOUKH
OJIHOTO ¥l TOTO JK€ JIy4a JIeKar 10 OIHY CTOPOHY OT TOUKH. A JII0ObIe JBE TOUKH Pa3HbIX JIy4el Jexar
IO pa3Hble CTOPOHBI OT TOUKH.

10. Kasxnas npsimast pa3zessieT IIOCKOCTh Ha JBE YacTH (JIBe MOIYTUIOCKOCTH) TaK, YTO JOObIe
JIBE€ TOUKHU OJJHOU U TOM K€ MOTYIJIOCKOCTH JIeXKAT IO OIHY CTOPOHY OT MPsIMOM. A J0ObIe 1BE TOUKH
Pa3HbIX MOJIYIIJIOCKOCTEN JIeKaT MO Pa3Hble CTOPOHBI OT MPSMO.

[Ipsimas, Ha3pIBaeTCs rpaHULIEN MOTYIUIOCKOCTEN.

11. Ecu aBe npsiMble UMEIOT OJIHY OOIIYI0 TOUKY, TO OHH IEPECEKAIOTCS B 3TON TOUKE.

12. Ecnu 1Be OMYIUIOCKOCTH UMEIOT OZIHY OOIITYI0 IPSIMYIO M OHU HE COBMAAIOT, TO OHU HMEIOT
o01IyI0 TIPSMYIO, Ha KOTOPO# JIeXkaT Bce OOIIMe TOYKH ITUX TIOCKOCTEH.

13. Kaxxaas 1ockocTs paseliseT IpOCTPAHCTBO HA JBE YAaCTH ([Ba MOJIYIIPOCTPAHCTBA) TakK,
YTO JTIOOBIE IBE TOUKH OIHOTO U TOTO K€ TIOMYIPOCTPAHCTBA JIeKAT 10 OTHY CTOPOHY OT IJIOCKOCTH.
A mo0Oble 1Be TOYKM pa3HbIX MOTYIPOCTPAHCTB JIEKAT O pa3Hble CTOPOHBI OT MJIOCKOCTH.

[Tpu 3TOM TOUYKM TIOCKOCTH HE IPUHAJIEKAT HUA OJHOMY U3 MOy POCTPAHCTB.

[TnockocTh Ha3bIBAETCS TPAHULIEN KaXI0T0O U3 MOMYITPOCTPAHCTB.

AKCHOMBI HAJIO)KEHUS U PAaBEHCTBA (pUryp.

14. Ecu npy HAJIO)KEHUH COBMEILAIOTCS] KOHIIBI OTPE3KOB, TO COBMEIAIOTCS] U CAMU OTPE3KHU.

15. Ha mobom Jyde OT ero Havajia MOKHO OTJIOKUTh OTPE30K PaBHbINA JAHHOMY, M TIPUTOM
TOJIBKO OJVH.

16. Ot so60ro Jy4a B IaHHYIO MOYTUIOCKOCTh MOXHO OTJIOKUTH YTOJ PaBHBIN JAHHOMY U TIPH
TOM TOJIBKO OJIVH.

17. IBa paBHBIX yIJia, JieXKalllue B IUIOCKOCTH, KOTOPbIE SBJISAIOTCS T'PAHULIAMM IOJYIIPO-
CTPaHCTB, MOKHO COBMECTUTb HAJIOXKEHUEM TaK, YTO IPU TOM COBMECTSTCS MOTYIIPOCTPAHCTBA.

[Tpuuém 310 MOKHO C/IeNaTh ABYMSI CIIOCOOAMMU:

B nepBoM cityyae BTOpo#i Yros HaJIOKUTCS Ha MIEPBbIM YIoJl, Kak ecTh.

Bo BTOpOM Ciy4ae BTOpO#i yroJi NepeBepHETCS U HAJIOKUTCS Ha NEPBBIM Yol APYTMMU CTOPO-
HaMH.

18. Jliobas purypa paBHa cama ceoe.

19. Ecm nepBas ¢urypa paBHa BTOpol ¢urype, To Bropas (purypa paBHa rnepBou ¢purype.

20. Ecnu nepBas ¢purypa paBHa BTOpoil purype, a BTopast purypa paBHa TpeTbe purype, To
niepas (purypa paBHa TpeTbeu (purype.

AKCHOMBI U3MEPEHUS OTPE3KOB ([JIMHBI).
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21. Ilpu BHIOpaHHOW €AMHUIIE W3MEPEHMs] OTPE3KOB, [UIMHA KaKAOTO OTpe3Ka BhIpakaeTcs
TMIOJIOXKUTETHHBIM YHCIIOM.

22. Tlpu BBIOpaHHOW €JWHUIIE M3MEPEHUsl OTPE3KOB, AJIS JIIOOOTO MOJIOKUTEIBHOTO YMCiIa
CYILIECTBYET OTPE30K, JIMHA KOTOPOI'O BIPAXKAETCS ITUM YHUCIIOM.

AKCHOMa MapaJlIeIbHOCTH.

23. B mo60i1 IJI0OCKOCTH, Yepe3 TOUKY, He JIekKalIylo Ha JAaHHOW IIPSIMOU IPOXOJUT TOJBKO OfIHA
NpsiMasi apajulesibHasi JaHHOM.

3)) Hekotopble ceacTBUst U3 aKCHOM.

IlepBas Teopema.

Uepes nmpsiMyIo U He JIeKaIylo Ha Hell TOUKY MPOXOAUT IJIOCKOCTh U TIPH TOM TOJIBKO OfIHA.

Bropas Teopema.
Yepes nBe nepecekaimecs npsAMBble IPOXOAUT IUNIOCKOCTb W IIPUTOM TOJIBKO OJHA.
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Omnpenenenue - 3TO BBeICHUE HOBOTO MOHATHUS WM 00beKTa. MateMaTiueckoe paccyskIeHue
00 3JIeMEHTAPHBIX, JTMOO paHee ONpeeNEHHbIX TOHATHI.

4)) [lapannenbHble IPSMBIE B TPOCTPAHCTBE.

4. 1 Onpenenenvie napajeabHbIX MPSAMBIX.

JIBe npsiMble B IPOCTPAHCTBE HA3bIBAIOTCS MapasljieJIbHBIMU, €CJIM OHU JIEXkKaT B OJHOM IJIOCKO-
CTU U He MePeCEKaIOTCs.

Teopema 0 napajuiesIbHBIX TPSMBIX.

UYepe3 moOyi0 TOUKY MPOCTPAHCTBA, HE JISKANIyl0 HAa JAHHOW IMPSIMOM, MPOXOAUT Mpsmast
napaJulesibHas IAaHHOW M ITPUTOM TOJIBKO OJIHA.
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Onpenenenue.
1. IBa oTpe3ka nmapasijiesibHbl, €CIM OHH JIEKAT Ha MapasuIeIbHbIX MPSMBIX.

A B
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2. OTpe30ok napasuiesieH MpsMOi, €ClId OH JISKUT Ha NapasuieIbHOW MIPSIMOU 1J1s1 TAaHHOM TIpsi-
MOW.

AB | a

3. HBa JIy4a napaJiieJibHbI, €CJIM OHU JICKAT Ha MMapaJUICJIbHBIX ITPAMBIX.

[AC) | [BD)

A C

Beeném takue 0003HaUYEHHUS.
(AB) - npsamasi.

[AB] - orpe3ok.

[AB) - 1y4 c HayasIOM B TOUKe A.

10
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4. 2 Jlemma 0 napasulesIbHbIX MPSMBIX.

JlemMma - 310 Teopema HeoOXomuMas s JaJTbHEHIIEero U3JI0KEeHUsT KAKOH-TMOO TEOPEMBI.

Ecnu omHa 13 IBYX mapauieibHBIX TPSMBIX MEpeceKaeT JaHHYIO TUIOCKOCTh, TO U JIpyrasi Ipsi-
Masl TiepeceKaeT 3Ty MIIOCKOCTb.

AB || CD
AB N 1

=>CD n [l

4. 3 Teopema 0 TPEX MapasviebHbIX MPAMBIX B IPOCTPAHCTBE.
Ecnu B npocTpaHcTBe /1BE NpsIMBbIE NapaulesIbHbl TPEThEN, TO OHU MapalJIesIbHbL.

11
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N Y B
//\/1
M A
CD || AB

MN || AB
=>CD || MN

5)) CkpemuBarommecs npsmble.
5. 1 PacnionoxkeHue NpsAMBIX Ha IJIOCKOCTU U B IIPOCTPAHCTBE.

12
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MnaHumeTpusa (Ha NAOCKOCTH).

1. NMpamble coBnagatoT.

beckoHe4yHO mHOTrO O6LLI|MX TOYeK.

fo
[ .

2. [MpAamble nepecekaroTcA.

OpHa obuian To4ka.

anb=M

Mpamble napanienbHbl.

HeT 06unx To4ex.

—

allb

CtepeomeTpus (B npocTpaHcTse).
1. MNpamble coBnaaatoT.

beckoHe4YyHO MHOrO 06LI.I,VIX TO4eK.

f—7

2. [pamble nepeceKaroTcs.

OpHa obulana To4Ka.
b

Voo
A\

anb=M

3. lpamble napannenbHbl.

HeTt obLwmx Touex.

e,
A

4. MNpamble cKpelLuBaroTCcA.

HeT 06uwmx To4ex.

rnz

r1

axb

13
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a>-b

3Ha4YOoK DGDBHE‘-IBET, YTO MNMpPAMbleE
CKpellnBalOTCH.

5. 2 OnpenenieHre CKPEIUBAIOITUXCS TTPSIMBIX.
JlBe mpsiMble HAa3bIBAIOTCS CKPEUTUBAIOITUMUCS, €CJIM OHU HE JIeKaT B OIHOM MJIOCKOCTH.

i

Teopema (MpU3HAK CKPEIIMBAIOIIUXCS MPSIMBIX ).
Ecnu oiHa U3 BYX MPSMBIX JIEXKUT B HEKOTOPOM IJIOCKOCTH, a Apyras MpsiMasi iepeceKkaeT 3Ty
IUIOCKOCTh B TOUKE, He JIexkKallleil Ha JAHHOH MPSMOMA, TO 9TU MPsAMbIE CKPEIMBAIOTCA.

14
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AN

AB - CD

6)) ITapayuienbHOCTD IPAMOU U TUIOCKOCTH.
Onpenenenue napasuleIbHOU MPSAMOM U IIJIOCKOCTH.
IIpsiMas ¥ MI0CKOCTh HAa3bIBAIOTCS MapaljIeIbHbIMU, €CJIM OHU HE UMEIOT OOIIMX TOYEK.

1] a

Teopema (Tpu3HaK MapauIeIbHOCTH TIPSIMOM U TUIOCKOCTH).
Ecnmu npsiMast, He Jiexainas B JaHHOW TIOCKOCTH TapaJiie/ibHa KaKOW-HUOYIb TPSMOM, JTexka-
el B 3TOM TUIOCKOCTH, TO OHA MapaJijiejibHa JAaHHOU IJIOCKOCTH.

15
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aell b
allb

=>b | I a

Teopema.
Eciu n10ckoCcTh NpoXoaMT Yyepe3 AaHHYI0 NPAMYIO, apaJuIebHYI0 APYroi INIOCKOCTH U Iepe-
CEKaeT 3Ty IJIOCKOCTb, TO JIMHUSA NEPECEUEHNU S IIJIOCKOCTEN NapasulesibHa JAHHOM MPSMOU.

AB ell

AB | IT1
[minii2=CD
=>AB | CD
Teopema.

Ecmm onna u3 ABYX IMapaJlJICJIbHBIX TIPAMBIX MapaJlIC/IbHA HaHHOﬁ IIJIOCKOCTH, TO U ApYyTas Ips-
Masd TaKXKE MapajlyiCJibHa HaHHOﬁ IIJIOCKOCTH, JIMOO JIEXKHUT B 3TON IJIOCKOCTH.

allb
allrll

=>bell

16
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allb a
alll b

=>b | I

7)) Teopema 0 IByX CKPEILMBAIOLIMXCS MPSIMBIX U IJIOCKOCTH.
Uepes Kaxaylo U3 ABYX CKPEIIMBAIOIIMXCS MPSMBIX, IIPOXOAUT IIOCKOCTD MapasuiesibHast Jpy-
rO NPSAMOM; U IIPY TOM TOJIbKO OJIHA.

M2

CD - AB M1

AB € [11

CDell3

=>[11| CD
M3 || AB

8) Yrbl B mpocTpaHCTBeE.

8. 1 Yruibl ¢ coHanpaBaeHHBIMA CTOPOHAMM.
17
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JIBa nyya, nexarye Ha OIHOH MPAMOI Ha3bIBAIOTCSI COHAIIPABJIEHHBIMH, €C/IM OHU COBIAAI0T
WJIM OJIMH U3 HUX COJEPKUT JAPYTrou.
OA u O1A - coHanpaBjieHHbIE JTyYH.

JIBa jyya He Jexalliye Ha OJHOM MPsSMOM Ha3bIBAIOTCS COHAIIPABJIEHHBIMU, €CJIM OHU Mapal-
JIeJIbHBI ¥ JIEKAT B OJHOW MOJYIUIOCKOCTH, C TPaHULIEH, TPOXOAAIIEH yepe3 Haualo 3TUX Jy4eil.
OA n O1 Al - coHartpaBjieHHBIE JIy4H.

0 A

O1

Al

8.2 Teopema O paBHBIX yIJIax.
Ecnu cTopoHbI ABYX YIJIOB COOTBETCTBEHHO COHAIPABJIEHBI, TO TAKUE YIJIb PABHBI.

18
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AT

B1

Z AOB = £ A101B1

8. 3 Yron mexay npsiMbIMHU.
JlioOpie Be mepeceKaloIrecs IpsMble, JiekKallye B OHOH MJIOCKOCTH 00pa3yloT YeThipe Hepas-
BEPHYTHIX yIJIA.

19
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|1 B

[TycTh 0 TOT U3 YIJIOB, KOTOPbINA HE IPEBOCXOAUT JIOOOr0O U3 TPEX OCTAIbHBIX.

0<a<90

Toraa roBopsT, YTO yroi MeXIy NepeceKaroMMUCS IPSIMBIMUA PaBeH O.

3a yroa Mexay IByMsl MepeceKaloUMUCs TPSIMbIMU, Mbl OEPEM MEHBIIHIA WX PABHBINA YTO
Apyromy CMEXHOMY YIIIy.

[Tpu nepeceyeHnM JBYX MPSIMBIX HA MJIOCKOCTH 00Pa3yloTCsl YIJIbI:

1. BeprukanbHsle.

JIBa yria Ha3bIBaIOTCS BEPTUKAJIBHBIMU, €CJIM CTOPOHBI OIHOTO yIJIa SBJSIOTCS IMPOAOJIKEHU-
SIMM CTOPOH JpYyroro yrjia.

2. CMexHBbIE.

JIBa yria, y KOTOpbIX OfHA CTOpOHA OOIasi, a jBe ApYrue sIBJISIOTCS MPONOKEHUSIMUA OfIHA
ApYroi, Ha3bIBAIOTCS CMEKHBIMMU.
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9)) Yron Mex1y CKpelBaonMMHUCs TPSIMbIMU.
Onpepenenue yria Mex1y CKpEeIUBAOIIUMUCS PSIMBIMHU.

VYron Mexay CKpelnuBaonMMUCs NPSIMbIMHU, PaBEH YTy MEXKAY MPSIMbIMU Mapajlie/IbHbIMU

3aJaHHbIM IIPAMBIM; U JICKAIIITUM B OIIHOfI ITIJIOCKOCTH.

1

2=b M2 n3
alla1

a1, b2 ell2

Z (a1, b) =«

Mnu

b |l b1

b1,aell3

Z(a, b1) = a

10)) ITnockocTu B mpOCTpaHCTBE.

10.1 PacnionoskeHue MmiocKocTell B MPOCTPAHCTBE.
ITnockoctn coBNagaror.

HmeroT 6eCKOHEYHO MHOTO OOIIHX TOYEK.
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[12

1

I11 =112
Imockoctyr niepecekarorcs.

NwmeoT 6eCKOHEYHO MHOTO OOIIMX TOYEK, KOTOPbIE JIeXkKaT Ha UX OOIIEeH MPsIMON.

[12

[11

M1 nM2=1

[TnockocTH He TepeceKarTCs1, TO eCTh Mapaiie/bHBbL.
He umMeror o0mmx Toyek.
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1] M2

a4
a4

10. 2 Onpenenenue napauleIbHbIX INIOCKOCTEN.

JIBe MJIOCKOCTH HA3bIBAIOTCS MapasuleIbHBIMU, €CJTM OHU HE MePEeCceKaloTCs.

Teopema (TiepBblil PU3HAK NAPAJIETBHOCTU TIOCKOCTEN).

Ecnu nBe nepecekaroiyecs npsiMble OHOM IUIOCKOCTH, COOTBETCTBEHHO MApaJUIeNIbHBI ABYM
NepeceKaloIMMCs IIPSIMBIM JIPYTOH MIOCKOCTH, TO 9T IUVIOCKOCTU MapaJUIeIbHBI.

anb=M i
a1 N bi1=M1 %
a
b1
M 1
M1

a,bell
a1, bi1elll

allaz
bl b1 1
=% [1 [[ B3
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Teopema (BTOpo¥i IpU3HAK NapaIeIbHOCTH MJIOCKOCTEN ).

Ecmm ABE IUIOCKOCTU MapaslICJIbHbI TpeTbteI IIJIOCKOCTH, TO OHU MapaJlJICJIbHBI.

11| M2 /

M3 | M2

74
A
Y

10. 3 CpoiicTBa mapasuieIbHbIX JIOCKOCTEN.
1. Teopema.

Ecnu nBe napanienbHble TIIOCKOCTH MIEpeceYeHbl TPEThel, TO JIMHUU UX MepecevyeHus napa-

JICJIbHBI.
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M1 ]| M2 B
M2 n M3 = AB

M nTl13 =CD 2
=>AB || CD \

M3

2. Teopema.
OTpe3ky TNapaJUleNbHBIX TMPSIMBIX, 3aKIIOYEHHBIE MEKOY TMapauiebHBIMUA TIOCKOCTSIMU
PaBHBI.
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11 || 12 M

AB || CD
|| A

ABNnIlll=A

Chnll1i=C \~ \
ABNT12=B
MD M2

cDnll2=D

=>AB=CD

3. Teopema.
Ecnu npsimast nepecekaeT MI0CKOCTh, TO OHA MIepeceKaeT Tak ke JT00YI0 MIIOCKOCTh Mapasijieib-

HYIO JaHHOWU.
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a — npamasn.

anlli=A

M1 M2 ns3 \A

=sanll2=B L

anll3=C

b — npamas. \ \B
bn M1 = Al B1 M2

1) N2 ns3
= bin[l2= Bl \ \(.

bn 13 =C1 C-I\ x

M3
4. Teopema.

Ecnm nockocTh nepecekaeT OiHy U3 NapaulesIbHBIX IJIOCKOCTEN, TO OHA [EPECEKaeT U APYTYIo
IUIOCKOCTb.
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M1 nTll2 =AB
M1
M2 | 13
B
=1 nTll3=CD
/ M

A C

5.Teopema.
Uepes TOUKy, HE JISKAITYIO B ITIOCKOCTH TTPOXOJMT IJIOCKOCTh Mapalie/ibHast JaHHOU TIOCKO-
CTU ¥ TIPUTOM TOJIBKO OJIHA.
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A¢T]
Acelll

S
a4

11)) IIpsimble B mpoCTpaHCTBE.
11.1 IlepneHauKyaApHOCTb MPSIMBIX B IPOCTPAHCTBE.
JIBe mpsMble B IIPOCTPAHCTBE HA3bIBAIOTCS NEPIEHIUKYJISPHBIMH, €CIM Yol MeXIy HUMU

paseH 90 °.
11.2 IpsiMble B IPOCTPAHCTBE MOT'YT OBIT:
1) IIpsiMble coBnaAAIoT.
2) IIpsiMble napasuiebHBI.
3) IIpsAmMble nepecekaTcs.

4) IlpsiMble CKpeMBalOTCS.
1) Ecnu npsimble nepecekatoTcsi, TO Yyrosl Me/ly HUIMU MEHbIINI WA PaBHbIN IPyrOMY CMEX-

HOMY YIIIy.
Eciu cMexHbIe yIiibl paBHBI, TO OHUA paBHBI 90 °.
Ecin npsaMele nepecekaloTcss U Mex 1y HUMA yroil paseH 90 ©, To OHU NepIEeHAMKYJIPHBI.
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D€ =90

2) Eciu nipsiMble CKPENMBAIOTCS, TO YTOJI MKy HUMH PaBeH YLy Meky TPsSMBIMH, TTapai-
JIeJIbHBIMU 33/IaHHBIM TIPSIMBIM U JIS)KAIM B OJTHOM TJIOCKOCTH.

3HAYUT Yroj MeX/y CKpPEeIIMBAIOIIUMUCS MPSIMBIMA PAaBeH YIIIy MEXIY NepeceKalonuMucs
MPSIMBIMHU, TTAPAJUIEILHBIM CKPEIIUBAIOIIUMUCS TIPSIMBIM.

al b
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Ecmm MEXKAY TMNCPECCKAIINMUCSA TPAMBIMHU, NApa/UVICJIbBHBIMUA CKPEIIUBAIIINUMCA IMPAMBIM

yroi paseH 90 °, TO OHM NEPNEHAUKY/ISPHBL. A 3HAYUT U CKPEIIMBAIOIIMECS MPSAMbIE IEPIEHANKY-
JISIPHBI.

al

B npoctpaHcTBe neprieH UKy I pPHBIMA MOTYT OBITh TIPSIMBIE:
1. Ilepecekaoruecs.

2. CkpeluBaoumecs.

11. 2 Jlemma (Teopema) O NEPIEHIUKYISIPHOCTH ABYX NMapajUIebHBIX NMPAMbIX TPEThEU Mps-
MOW.

Ecnu onHa U3 IBYX napaijiebHbIX IPsSMBIX MEPHEHAMKYIISPHA K TPEThel MPsAMOIA, TO U Ipyras
npsiMasi IepreHIUKYJspHa STOH MPSIMO.
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c
allb

1) Nepecekatowmecs.
Echmald, tobld
2) CKpelimBatoLmecs.

Echmalc,toblec.

12)) ITnockocTh U npsiMasi B MPOCTPaHCTBE.

12. 1 Onpenenenue nepreHIuKyIspHON IPSAMOU K INIOCKOCTH.

[IpsiMast Ha3pIBaeTCs MEPHEHAMKYISPHBIA K IUIOCKOCTH, €C/IM OHA NEPIeHIUKY/IpHA K JII000i
MPSAMOW, JIeKallled B 3TOU IJIOCKOCTH.

[TnockocTh NepneHArKYIspHa K IpsSMOM, ey 3Ta npsMasi NepHeHAMKYIspHa K JII000H npsi-
MO, JIeKallled B 3TON MIOCKOCTH (AOCTAaTOYHO ABYX MEPECEKAIOIIMXCS MPSMBIX ).

12. 2 Teopembl, B KOTOPBIX YCTAaHABJIMBAETCS CBA3b MEXAY NApaUIENbHOCTBIO MPSAMBIX U MX
NEPIEHJUKYJIPHOCTBIO K IJIOCKOCTH.

IlepBas Teopema.

Ecin ogHa u3 1ByX napaijiebHbIX MPSAMBIX NEPHIEHAMKYJIAPHA K TUVIOCKOCTH, TO U ipyras nps-
Mas NEPIEHMKYJIIpHA K 3TOM IIOCKOCTH.
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allb
alll
=>b 1Tl

Bropas Teopema.
Ecimu nBe npsAMble NepreHANKY/IAPHBI K INIOCKOCTH, TO OHU NAapAJUIEIIbHBI.

alll

b LIl

=>a|lb

12. 3 [Ipu3Hak nepreHIuKyIsIpHOCTHA MPSIMOI U TJIOCKOCTH.

Teopema.

Ecnu npsmMas neprieH UKy IsipHa K JBYM IEPECEKAIOLIMMCS MPSMbIM, JIEKALUM B INIOCKOCTH,
TO OHA NEPINEHIUKYJIAPHA K 3TOH MJIOCKOCTH.
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1. na
nepecekarLwmxcs
NpAMbIX. C d

el azel b=se.ll]

2. 0nAa
CKpeluuBatoLmxea b
NPAMBbIX. 1~
a O -
dla; dlb=>d1Tl
M

Teopema.

Ecnu nockocTs neprneHguKyispHa K MpsAMOM, TO BCE MPsIMBIE, JIEXKAIIUE B STOM IJIOCKOCTH,
NEPIEHUKYJISPHBI K 3TOW IIPAMOM.

12. 4 Teopema 0O NEepHEHANKY/IAPHOCTH MPSIMON U TJIOCKOCTH.

Uepes 00y10 TOUKY MPOCTPAHCTBA MIPOXOAUT TUIOCKOCTh MEPHEHAMKYISIpHAs K JaHHOH Mpsi-
MOW.
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/‘V‘\ a — npamas.

Aell

M1la

/ / .

P i

P W e

12. 5 Teopema 0 npsAMOU NEPNEHIUKYJISPHON K TUNIOCKOCTH.

Teopema.

Yepes moOyio TOUKY MPOCTPAHCTBA MPOXOIUT MpsiMasi HEPIeHANKYIISpHAs K JaHHOH TIOCKO-
CTHU U IIPY TOM TOJILKO OJTHA.
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Ae€a A

alll

12. 6 TeopeMsl 0 napaJIEJbHOCTH U NIEPIEHAMKYJIAPHOCTU IPAMBIX U IUIOCKOCTEM.

[lepBas Teopema.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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